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MNOSACHUTEJIbBHAS 3AITMCKA

[Iporpamma mo yue6uomy npeamery "buonorus" (nanee - OMOJIOTHs) HA YPOBHE CPEIHETO
obmiero oopazoBanus paspadborana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-03
«O6 obpazoBanuu B Poccuiickoit ®enepanuny, ®I'OC COO, Konuemnmuu mnpernogaBaHus
yueOHoro mnpeamMera «bHOJIOTHS» U OCHOBHBIX MOJOXKEHUN (enepanbHOil pabouei mporpaMMsl
BOCIIUTAHUSL.

VYueOuplii npeamer «buonorus» yriyonéaHoro ypoBHs usyueHus (10-11 xmaccsr)
SBIISICTCSI OJIHUM W3 KOMIIOHEHTOB INpEeIMETHON 001acTu «EcTecTBeHHO-HAyYHBIC TPEAMETHD.
Cornacao monoxenusim PI'OC COO mnpodunbHble y4eOHBIE TPEAMETHI, H3y4aeMble Ha
yriyOlnEHHOM YPOBHE, SIBIISIIOTCS criocoOoM muddepeHnnanuu o0yqIeHusl Ha YPOBHE CPEIHETO
oOmiero oOpa3oBaHUsl M MPHU3BaHBI 00ECIIEYUTh MPEEMCTBEHHOCTh MEXKy OCHOBHBIM OOIINM,
CpPeIHUM OOIIMM, CPEIHUM TPO(PECCHOHATBHBIM M BBICIIMM OOpa3oBaHueM. B To ke Bpems
KaX/IbI 3 9THX y4eOHBIX TPEAMETOB JIOJDKEH OBITh OPHEHTHUPOBAH Ha MPHOPHUTETHOE PEIICHHE
00pa3oBaTeNbHBIX, BOCIIUTATENFHBIX W PAa3BHBAIOIINX 3a1ad, CBS3aHHBIX C MpodopueHTanuei
oOyJaromuxcss W CTUMYJIHPOBAHWEM HHTEpeca K KOHKPETHOW OO0JIaCTH Hay4yHOTO 3HaHUS,
CBSI3aHHOTO C OHMOJIOTHEH, MEAMIIMHOM, SKOJOTHEH, ICHUXOJIOTHEH, CIOPTOM WM BOEHHBIM
JIeTIOM.

[Iporpamma mo yue6HOMY npeamery "buosnorus" na€r mpencraBieHue o IeJU U 3a1a4ax
u3ydeHus yueOHoro npeamera «buonorus» Ha yriayOn€HHOM ypOBHE, OIpeeNsieT 00s13aTeIbHOE
(MHBapMaHTHOE) MPEIMETHOE COJEpKaHHWe, €r0 CTPYKTYPHpPOBAHHE IO pasfeiiaM U TeMaM,
pacnpeziesieHue 1o KiaccaM, peKOMEHIyeT MOCIIeJ0BaTeNIbHOCTh U3YUYeHUs yueOHOTO MaTepuaia
C Y4€TOM MEKIPEAMETHBIX W BHYTPHIIPEJIMETHBIX CBSI3€H, JIOTMKH YYeOHOTO IpoIiecca,
BO3pAcTHBIX ocoOeHHOcTel oOydaromuxcs. B mporpamme mo Ouosioruu peann3oBaH MPHUHIIUIL
MPEEMCTBEHHOCTH C HW3yYeHHEM OHOJIOTMHM Ha YPOBHE OCHOBHOTO o0OIIero oOpa3oBaHUs,
Onmaromaps 4yemMy IPOCMAaTpPHUBAETCSl  HANpPABICHHOCTh Ha  IOCIEYIOLIEe  pa3BUTHE
OMOJIOTMYECKUX 3HAHWUWM, OPHEHTUPOBAHHBIX HAa (OPMUPOBAHHE E€CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHHUS, SKOJOTUYECKOTO MBIIIJICHHS], MPEACTABICHUNH O 3I0pOBOM 00Opase >KU3HH, Ha
BOCIIUTaHHE OEPEKHOTO OTHOUIEHUS K OKpYXKaloled NpUpoaHOW cpeme. B mporpamme mo
OMOJIOTMHM TakKXKe MOKa3aHbl BO3MOXHOCTH ydeOHoro mnpenmera «buonorus» B peanuzanuu
tpeboBannii ®I'OC COO K TMIaHUPYEMBIM JIMYHOCTHBIM, METANPEAMETHBIM M IMPEIMETHBIM
pe3ynbrataM o0O0ydeHuss U B (OPMHUPOBAHMM OCHOBHBIX BHJAOB Y4e€OHO-TIO3HABATEIbHOM
JEeSITEeIbHOCTH OOYy4aloUIMXcsi MO OCBOEHUIO COAEpkKaHHs OHOJOTHYecKoro oOpa3oBaHMs Ha
YpOBHE CpeiHero o0Iiero 0opa3oBaHusl.

VYueOusblii npeamer «buonorus» Ha ypoBHE cpeaHero ooiiero odpazoBaHUSI 3aBepIIAET
Oouosoruueckoe oOpa3oBaHUE B IIKOJE U OPUEHTHPOBAH HA PACHIMPEHUE U YrIIyOJeHUE 3HAHUI
oOyuaromuxcs O JKMBOM TPHpPOJE, OCHOBAX MOJIEKYJIAPHON U KIETOYHOW Ouoioruwu,
SMOpPHUOJIOTUHA U OMOJIOTUU PA3BUTHS, TEHETUKH, CEIEKIUH, OMOTEXHOJIOTUH, HBOJIIOLIMOHHOTO
yUEHUS U KOJIOTHH.

N3yuenue yuebHoro npeamMera «buonorus» Ha yriayOJlIeHHOM YpOBHE OPHUEHTHPOBAHO Ha
MOATOTOBKY OOydaroluxcsi K IMOCIEIYIOIEMY MOJy4eHUI0 OHOJIOTHUYECKOro oOpa3oBaHHs B
BY3ax M OpraHu3aiusax cpeaHero npodeccruonansHoro oopasoBanus. OCHOBY €ro coJiep>KaHus
COCTaBJIIET CUCTEMa OHOJOrMYECKMX 3HAaHUHM, MOJYYEHHBIX MPH H3YYEHHHM OOYyJaroLUMHCS
COOTBETCTBYIOLIMX CHCTEMAaTUYECKUX pa3eioB OMOJIOTMHM Ha YPOBHE OCHOBHOIO OOILEro
oOpa3oBanus, B 10—11 kinaccax 3T 3HaHUS MOJTy4aroT pa3BuTHe. Tak, pacIMPEeHbl U yTriIyOJIeHbI
OMOJIOTHYECKHE 3HAHUSA O PAcTEHUsX, KUBOTHBIX, rpubax, OakTepHsX, OpraHu3Me YelIoBeKa,
OOIMX 3aKOHOMEPHOCTSX KHU3HH, JIOINOJHHUTENbHO BKJIIOUEHBl OHMOJIOTHYECKHE CBEAECHUS
MPUKIIAJHOTO M MOMCKOBOIO XapaKTepa, KOTOPble MOKHO HCIOJIb30BaTh KaK OPUEHTHUPBI JUIS
nocienyouero Bpioopa npodeccun. Bo3moxkHa Takke MHTErpanus OMOJIOTUYECKUX 3HAHUM C
COOTBETCTBYIOLIUMH 3HAHUSMU, TOTYYEHHBIMU OOYYaIOIUMHUCS NPH U3YyUeHUU HU3NKU, XUMUH,
reorpauu 1 MaTeMaTHKH.



Crpykrypa mnporpammbl 1o ydeOHOMYy mnpenMery "buonorus" otpaxaer CHCTEMHO-
YPOBHEBBII M HBOJIOLMHOHHBIA MOAXOAbl K M3ydeHHIO Ouojoruu. COriacHO WM, M3Yy4aloTCs
CBOMCTBAa U 3aKOHOMEPHOCTH, XapaKTEPHbIE JUIS )KUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3alluy,
HBOJIIOIMM OPraHMYECKOro MHpa Ha 3emie, COXpaHeHHs OMOJIOTHYECKOro pazHoOoOpasus
wianetsl. Tak, B 10 kiacce M3yd4aroTCsl OCHOBBI MOJICKYJISIDHOH M KJIETOYHON OHOJIOTHH,
SMOPHOIOTHN M OMOJIOTHU PAa3BHUTHS, TCHETUKU U CENEKIH, OMOTEXHOJIOTHHA U CHHTETUYECKOM
OMOJIOTHH, AaKTyaIM3HPYIOTCS 3HAaHUS OOydJarommxcs M0 OOTaHWKE, 300J0THH, AHATOMUH,
¢usnonorun yenoseka. B 11 kmacce M3y4aroTcsi SBOIONMOHHOE YYEHHE, OCHOBBI SKOJIOTUU U
yueHue o ouocdepe.

VYueOHblii mnpeamer «buosorus» mnpu3BaH 00ECHEUYUTh OCBOCHHE OO0YYaroLIUMUCS
OMOJIOTUYECKUX TEOPUHA M 3aKOHOB, HJEH, NPUHIMIIOB W TPaBWJ, JIEKAMIMX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAy4YHOH KapTUHBI MHpa, 3HAaHUH O CTPOEHUH, MHOrooOpazuu u
OCOOEHHOCTSIX KIJIETKHM, OpraHu3Ma, MOMYJISIHH, OMOIEHO03a, SKOCHCTEMBl, O BbIAAIOIINXCS
Hay4YHBIX JOCTHKEHHSX, COBPEMEHHBIX HCCIIEIOBAHUAX B OMOJIOTHH, NMPUKIAJHBIX acCHEKTax
OMoorMuecKkux 3HaHUM. J[ns pa3BUTUS M MOJ/EpKaHUS MHTEpeca oO0ydaromuxcsi K OMOoJorun
Hapsily CO 3HAUYUTENbHBIM 00bEMOM TEOPETUUYECKOTO MaTepuasa B COJAEPKAaHUHU MIPOrPAMMBI IO
OMOJIOTUH TPETYyCMOTPEHO 3HAKOMCTBO C MCTOPUEW CTAHOBJICHUS M PA3BUTUS TOW WM WHOU
obOnacTu OMOJIOTHH, BKJIAJIOM OTEUECTBEHHBIX U 3apyOekKHBIX YYEHBIX B pEllIEHHE Ba)KHEUIINX
OMOJIOTHYECKUX U SKOJOTHYECKHUX MPoOIIeM.

Henp u3yuenus yuebHoro npeamera «buonorus» Ha yriyOa€HHOM ypOBHE — OBIAJCHHE
0oOyyaroUMMUCS 3HAHUSAMU O CTPYKTYPHO-(DYHKIIMOHAJILHOM OpPraHU3allMU >KHUBBIX CHUCTEM
Pa3HOTo paHra u NpHoOpeTeHne YMEHHUI HUCI0JIb30BaTh 3TU 3HaHUS B (OPMUPOBAHUU HHTEpECca
K ompenenéHHoi o0mactu mpoecCHOHAIBHON JEATeIbHOCTH, CBS3aHHOW C OWMOJIOTHEH, WIH K
BBIOOPY YUEOHOTO 3aBEICHUS ISl TTPOJIOJDKEHUS OMOJIOTHYECKOTO 00pa30BaHus.

JlocTrxeHue 1es u3ydeHus ydeOHoro mpenmera «buonorus» Ha yriayOnEHHOM ypoBHE
obecrieunBaeTcs PeIIeHUEM CIIEIYIOUIUX 3a/1au:

OCBOEHHE  OOYYAlOIIUMHUCS CHUCTEMBl  OHOJIOTMUECKMX 3HaHWW: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPHsX, KOHIEMIUSIX, TUIOTe3aX, 3aKOHAaX, 3aKOHOMEPHOCTAX M IpaBUIIAX,
COCTABJISIIOIMX COBPEMEHHYK) €CTECTBEHHO-HAy4YHYIO KApPTUHY MHUpPAa; O CTPOCHMH,
MHOT000pa3uu U 0COOEHHOCTAX OMOJIOTUYECKHX CHCTEM (KJIETKa, OPraHu3M, MOMYJISIus, BH],
ouoreoreHo3, 6uocdepa); O BBHIIAIOMIMXCS OTKPHITUSX M COBPEMEHHBIX HCCIEIOBAaHHUIX B
OHOJIOT Y,

O3HAKOMJICHHE  OOydYalluXcsi ¢  METOJAaMHM  TO3HAHMUS  JKUBOW  MPHUPOIbIL:
HCCIIEIOBATEIbCKUMH METOJJaMHU OMOJIOTMYECKUX HAyK (MOJIEKYJISIPHOM U KJIETOYHOU OMoJIoruuy,
AMOPHUOJIOTUN U OUOJIOTUM PA3BUTHS, TEHETUKU U CEJIEKINH, OMOTEXHOJIOTHH U CUHTETHYECKOM
OMOJIOTHH, TAJCOHTOJOTHH, OSKOJOTHMH); METOJaMH  CaMOCTOSITEIbHOTO  IMPOBEICHUS
OMOJIOTMYECKUX UCCIIeIOBaHU B Jjabopatopud W B mpupoae (HaOmoJeHHe, H3MEpEeHUe,
AKCIEPUMEHT, MOICTTUPOBAHUE);

oBJaJiecHue OOy4aIOUIMMUCS YMEHUSIMH: CaMOCTOSITENIbHO HAaXOAWUTh, aHAIU3UPOBATH U
MCI0JIb30BaTh OMOIIOTUYECKYIO HHPOPMALIKIO; TIOIH30BATHCSA OMOJIOTHYECKONW TEPMUHOJIOTUEHN U
CUMBOJIUKOW; yCTaHaBIMBaTh CBS3b MEXKIY pa3BUTHEM OWOJIOTUM U  COLHUAIBHO-
HSKOHOMHYECKUMHU M SKOJIOTMYECKMMHU MpoOJieMaMM 4eJIOBEYECTBA; OLEHHWBATH IOCIEICTBUS
CBOEH JIeATENBHOCTU 110 OTHOIIEHHIO K OKpY)KaloUled HpUpoJHON cpenae, COOCTBEHHOMY
3I0POBBI0 U 3/IOPOBBIO  OKpPYXKAIOIIMX JIIOJIeH; OOOCHOBBIBaTH M COOJIOAATH  MEpHI
npouIakTUK MH(PEKITMOHHBIX 3a00J€BaHMi, MpaBuia MOBEIECHUS B TPUPOJIE U OOecTIeueHHs
0€30MacCHOCTH COOCTBEHHOM KM3HEIESTEIbHOCTH B YPE3BbIUYANHBIX CUTyallUsX MPUPOIHOTO U
TEXHOTEHHOTO XapakTepa; XapaKTepu30BaTh COBPEMEHHBbIE HAayudHble OTKPHITHS B 001acTu
OHOJIOTHH,

pa3BUTHE y 00YYaIOLINXCS MHTEJUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH B Mpolecce
3HAKOMCTBA C BBIJAIOIIMMUCS OTKPBITHSMH M COBPEMEHHBIMU HCCIEIOBAHUSMU B OWOJIOTHH,
pelaeMbpIMU €10 Mpo0JieMaMH, METOJI0JIOTHe OMOJIOTHYECKOTo HUCCIEeI0BaHMs, MPOBEICHUS



OKCIIEPUMEHTAIBHBIX HCCIIEJOBAHUH, peIIeHUs OMOJIOTMYECKUX 33134, MOJCITUPOBAHHS
OMOJIOTUYECKUX OOBEKTOB U MPOIIECCOB;

BOCIMTaHUE Y OOy4aromMXcs [IEHHOCTHOTO OTHOMICHHUS K JKUBOM MPUPOJAE B IEJIOM U K
OTHeNbHBIM €€ OO0beKTaM | SBJICHUSAM; (OpPMUPOBAHME HKOJOTHYECKOW, TE€HETHYECKOH
IPaMOTHOCTH, OOIIEH KyIbTyphl MOBEAEHUS B IPHPOJIC; MHTETPAIIMUA ECTECTBEHHO-HAYYHBIX
3HAHHI;

npuobpereHue 00yJaroIMMHUC KOMIIETEHTHOCTH B PALIMOHAIBHOM TPUPOAOTIOIH30BAHUT
(cobmoenne TpaBWII TOBENEHHWS B MPHUPOJE, OXPaHbl BHJIOB, AKOCHUCTEM, OHOCHEpHI),
COXpaHEHUU COOCTBEHHOTO 3J0POBBbS W 3J0POBbS OKPYXKAIOIIUX JIOACH (COOMIONEHUS Mep
npoduiakTKu ~ 3a0oJieBaHWH,  oOecriedeHWe  OC30TMACHOCTH  KU3HEACSITCILHOCTH B
Ype3BbIYANHBIX CUTYALUSAX IPUPOJIHOTO U TEXHOTEHHOIO XapaKTepa) Ha OCHOBE MCIOJIb30BaHUS
OMOJIOTMYECKUX 3HAHUN ¥ YMEHHUH B MOBCEAHEBHOM KU3HU;

CO3JaHME YCIOBMHM JUIi OCO3HAHHOTO BbIOOpa OOyYarOIIMMHCS WHIUBUAYAIbHOU
00pa30BaTeNIbHOM  TPAaeKTOpUH, CHOCOOCTBYIOIIEH MOCHEayoleMy MNpodecCHOHATLHOMY
CaMOOIIPENIETICHUI0, B COOTBETCTBUU C WHIUBUAYAIbHBIMU HMHTEpPECAMH M MOTPEOHOCTIMU
peruoHa.

CBS3b C PABOUYEN ITPOTPAMMOM BOCIIUTAHUS IIKOJIBI

Peanuzanuss  BocnutatenpHoro  moreHiuana  ypokoB  BUOJIOTMU  (ypouHoii
NEeSITeNIbHOCTH, ayTUTOPHBIX 3aHATUI B paMKax MaKCHUMaJIbHO JIOIIYCTUMOM ydyeOHON Harpysku)
IpeycMaTpuBaeT:

- MaKCHMaJIbHO€ HCIIOJIb30BaHHE BOCIUTATENBHBIX BO3MOKHOCTEH COIep» aHUs YPOKOB
Uis (OPMHUPOBAHUSA Y OOYYaIOIIUXCSI POCCUHCKUX TPAAUIIMOHHBIX TyXOBHO-HPAaBCTBEHHBIX U
COLIMOKYJBTYPHBIX  IIEHHOCTEW, POCCHMCKOTO HCTOPUYECKOTO CO3HAHUS HA  OCHOBE
HCTOPHUYECKOTO IPOCBEIIEHUs; MOA00p COOTBETCTBYIOLIETO COJACPXKAHUSA YPOKOB, 3aJlaHHM,
BCIIOMOT'aTEJIbHBIX MAaTE€PUaIOB, MPOOIEMHBIX CUTYallUH Ui 00CYXKIeHU];

- BKJIIOYEHHUE B COJIEP>)KAHUE YPOKOB ILIEJIEBBIX OPUEHTUPOB PE3YJITATOB BOCIUTAHMS, UX
yUeT B OIIPEJeSICHUH BOCIIUTATEIbHBIX 33Ja4 YPOKOB, 3aHITUH;

- BBIOOD METOJIOB, METOJMK, TEXHOJIOTUH, OKa3bIBAIOIIUX BOCIHUTATEILHOE BO3ACHCTBUE
Ha JIMYHOCTh B COOTBETCTBUHU C BOCIMTATENIbHBIM HJ€AIOM, LEJIbI0O U 33JadaMH BOCIUTAHMS,
LIEJIEBBIMM OPUEHTUPAMU Pe3yJIbTaTOB BOCHUTAHUS; PEATU3ALMIO NIPHOPUTETa BOCIUTAHUS B
yueOHOH 1eATEeNIbHOCTH;

- IPUBJICYEHNE BHUMAHUS 00YyUalOIIMUXCsl K LIEHHOCTHOMY acCleKTy U3y4aeMbIX Ha ypoKax
IIPEJIMETOB, SBICHUH M COOBITMH, HMHULMUPOBAHUE OOCYXKIEHHH, BBICKAa3bIBAHUM CBOEro
MHEHMsI, BbIpaOOTKM CBOETO JMYHOCTHOTO OTHOUIEHHS K HM3Yy4aeMbIM COOBITUSM, SBIICHHSM,
JMLAM;

- NpPUMEHEHHE HHTEPAKTUBHbIX (opM ydeOHOH paboTBl — HUHTEUIEKTYaJIbHBIX,
CTUMYJHMPYIOIIUX [103HABaTEJIbHYI0 MOTHBAIMIO, WIPOBBIX METOAMK, IUCKYCCHH, MAAIOLIMX
BO3MOKHOCTh IPHOOPECTH OIBIT BEAECHUS KOHCTPYKTUBHOTO JHAajora; IpylroBOH paboTHl,
KOTOpas Y4YUT CTPOUTb OTHOLIEHHS M JIefiCTBOBaTh B KOMaHJE, CIIOCOOCTBYET Ppa3BUTHUIO
KPUTHYECKOTO MBIIIICHUS;

- noOyxJeHne oOyyaromuxcs coOJ0AaTh HOPMBI IOBEJICHMS, IpaBHUia OOLICHUS CO
CBEpCTHUKAMM M TEJarorndeckuMy pabOTHHKAMHU, COOTBETCTBYIOUIME YKJIaay IIKOJIBI,
YCTaHOBJICHHE U MOJIEPAKKY J0OpOrKenTaTeNbHOM aTMochepsl;

- OpraHM3alli0 HAaCTaBHUYECTBA MOTHBHPOBAHHBIX U SPYAUPOBAHHBIX OOy4aromUXcs
Ha/ HEYCIEBAIOIMIMMU OJHOKIACCHUKAMH, B TOM 4HcCI€ C OCOObIMH 00pa30BaTelIbHBIMU
MOTPEOHOCTSAMH, [AIOIIEro OOYYaIOUIMMCS COLMAIBHO 3HAYMMBINH ONBIT COTPYAHUYECTBA U
B3aMMHOM IIOMOIIIY;

- MHULMUPOBAHME W TOJJIEPKKY HCCIEI0OBATEIbCKON JEATEIbHOCTH OO0y4aromuxcs,
IUTAHUPOBAHUE W BBINOJIHEHWE WHIUBHIYAIbHBIX W TPYIIOBBIX MPOEKTOB BOCIHTATEIBHOM
HaNpaBJICHHOCTH.



Pe3ynbrarel equHcTBa yueOHOM M BOCIUTATENBHOM AEATEILHOCTU OTPAXKEHBI B pas3jelie
paboueii mporpamMmsbl «JIMYHOCTHBIE pe3yabTaThl n3ydeHus yueOHoro npeamera «bBMOJIOT U S»
Ha YPOBHE CpEAHEro o0IIero 0opa3oBaHus».

MECTO YYEBHOI'O IIPEAMETA «BHOJIOT'US1» B YYEBHOM IIVIAHE

B cootBercTBUH ¢ DenepalibHbIM TOCYIapCTBEHHBIM OOpa30BaTEIbHBIM CTaHIAPTOM
cpeanero obmero obOpasoBanusi yueOHbrii npeamer «bUOJIOIMS» BXomuT B MpEeaMETHYIO
O6JIaCTI) ((ECTGCTBGHHO-HayLIHI)Ie MNpECAMCETBD) U ABJIACTCA 00s13aTeILHBIM AJI1 U3YUCHUS.

Cpoxk ocBoenus paboueit mporpammer: 10-11 kmaccsl, 2 rona

§O6mee YUCJIO YacOB, OTBEJEHHBIX HAa M3Y4YCHHE OWOJIOTUM Ha YIIIYOJICHHOM YpPOBHE

cpeanero oodmiero obpasoBanus, cocraBiuser 170 gacoB: B 10 wiacce — 68 uwacoB (2 vaca B
Hezenmo), B 11 kiacce — 102 vaca (3 yaca B Heeno).,

OTb6op oOpraHu3zallMOHHBIX  (OpM, METOOB M  CpeACTB OOydeHus OHOJIOTHH
OCYIIECTBIISIETCS C YYETOM CIEHU(PHUKH €r0 COMACpKaHUs M HANpaBICHHOCTH Ha MPOJIOJDKEHUE
OMOJIOTUYECKOTO 00pa3oBaHWsI B OPraHM3ALMUSAX CPEIHEro MpOo(PECCHOHATHLHOTO M BBICIIETO
o0pazoBaHwUsI.

OO0s13aTeNIbHBIM YCIIOBHEM IMPH 00y4eHHUU OHOJIOTMU Ha YriayOJIEHHOM YPOBHE SBIISETCS
MPOBEJCHUE JA0OPATOPHBIX U MpaKTHUYeCKuX paboT. Takke ydacTue oOy4aromuxcs B
BBITIOJTHEHUN  TPOCKTHBIX W y4eOHO-HMCCIENOBATEIbCKHUX pabOT, TeMaTHKa KOTOPBIX
OTIpENIENSICTCSl YYUTENIeM Ha OCHOBE HMEIONIMXCS MaTepHaJbHO-TEXHUYECKUX PECYpCOB U
MECTHBIX TIPUPOTHBIX YCIIOBHIA.




COJEPKAHUE OBYYEHUA
10 KJIACC

CopnepxaHue IPOrpaMMbl, BBIACIEHHOE  KVPCUBOM, HE BXOAUT B  IPOBEPKY
rocynapcTBeHHoi utorooit arrecrauuu (I'MA).

Tema 1. buosiorusi kak Hayka

CoBpeMeHHass OHOJIOTHSI — KOMIUIEKCHAs Hayka. KpaTkas mcTtopusi pa3BUTH OHOJIOTHH.
buosornyeckue Haykm W u3ydaemble MMH TpoOneMbl. DyHpaMeHTaIbHBIC, NPHKIAIAHBIE U
[IOMCKOBBIE€ HAyYHbIE UCCIIEJOBaHMsI B OMOJIOTUH.

3nayenne OWOJIOTHM B (OPMHUPOBAHUHM COBPEMEHHOW E€CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. [lpodeccun, cBs3aHHble ¢ Ouosnorueil. 3HaueHue OHOJNOTMM B MPaKTHUYECKOU
NESITeIbHOCTH 4YeJIOBEKa: MEAMIIMHE, CEJIbCKOM XO3SHCTBE, IPOMBIIIJICHHOCTH, OXpaHe
MIPUPOJIBI.

JdeMoHcTpanuu

[Toptpetsl: Apuctotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. apsun, V. I'apsei, I
Mennens, B. WU. Bepuanckuii, U. II. ITaBnos, 1. 1. Meunuko, H. M. Basunos, H. B.
Tumodees-Pecosckuit, k. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuipl u cxeMbl: «CBsi3b OMOJIOTUN C IPYrUMH Haykammuy, «CucTemMa OHOJIOTHYECKHX
HayK».

Tema 2. /KuBble cucTeMbl U X H3yYeHUE

Kusble cucrembl Kak mpeaMeT u3ydeHust ouosoruu. CBONCTBA KUBBIX CHCTEM: €IMHCTBO
XMUMHYECKOTO COCTaBa, ITUCKPETHOCTh W ILEJIOCTHOCTb, CIOKHOCTh U YHOPSAOYEHHOCTH
CTPYKTYpBl,  OTKPBITOCTb,  CaMOOpraHHW3alsi, CaMOBOCIPOU3BEIEHUE,  Pa3aPAKUMOCTb,
W3MEHUYUBOCTb, POCT U Pa3BUTHE.

YpoBHM OpraHuM3alid >KUBBIX CHCTEM: MOJEKYJISPHBINA, KIETOYHbIA, TKAHEBBIH,
OpraHU3MEHHBIMH, MOMYJISITHOHHO-BUIOBOM, 9KOCHUCTEMHBIN (6MOTEOTICHOTUYECKU ),
o6uoctepusiit. [Iponeccsl, npoucxoasiue B XUBbIX cucreMax. OCHOBHbIE MPU3HAKU >KUBOTO.
Kuznp kak ¢opma cymecTBoBaHUsI MaTepuu. Hayku, u3ydaroniue UBble CUCTEMBI Ha Pa3HBIX
YPOBHSX OpraHU3aIUHU.

N3yuenue xuBbIx cucteM. Metoasl Ouonornueckoil Hayku. Habmionenue, msMmepenue,
OKCIEPUMEHT, CHCTeMaTu3auus, MeTaaHanu3. [loHsTHe O 3aBUCUMONW U HE3aBUCUMOM
nepemenHoil. IlnmanmpoBanue skcnepumenta. [locTtaHoBka u mpoBepka rumote3. Hynepas
runore3a. [lonarue BoIOOPKHU U €€ JoCTOBepHOCTh. Pazdpoc B 6uonornueckux gaHHbIX. OleHKa
JOCTOBEPHOCTH MOJyYEHHBIX pPe3ylbTaToB. [IpHunHbBl MCKaXeHUs Pe3ylbTaTOB IKCIEPUMEHTA.
[ToHsiTHE CTATUCTHYECKOTO TECTA.

JdeMoHcTpanun

Tabmuper u  cxembl: «OCHOBHBIE TPU3HAKU JKU3HW», «bBHOJIOrHYECKHEe CHCTEMBI,
«CBoiicTBa KMBOW MaTepun», «YPOBHU OpraHU3aIMH KUBOU MPUPOIbD», «CTpOCHHE )KUBOTHOM
KIneTkn», «TkaHu  KUBOTHBIX», «CHCTEMBI OpPraHOB  YEJIOBEYECKOTO  OpraHu3May,
«buoreonenosy», «buocdepar, «MeToapl U3yUEHUs KUBOU TPUPOIBI».

Ob6opynoBanue: 1abopaTopHoe 000pyJOBaHUE s TPOBEACHUS HAOIIOAEHUH, H3MEpEHNUH,
9KCIEPUMEHTOB.

IIpakTHyeckass padora «/crnosb30BaHUE Pa3IMYHBIX METOJOB NPU HU3YUYEHHUH KUBBIX
CUCTEM.

Tema 3. buoJsiorust KjieTkn

Knetka — cTpykrypHO-(DyHKIIMOHANBHAS €AMHULIA XUBOTO. VMCTOpUS OTKPBITHS KIETKH.
Pa6otel P. I'yka, A. JleBenryka. Kierounas teopus (T. IIBann, M. Illneiinen, P. Bupxos).
OCHOBHBIE TIOJIO’KEHUSI COBPEMEHHON KJIETOUYHOM TEOPUHU.

MeTonpl MONEKYISAPHOM U KIETOYHOW OHMOJOTHH: MHUKPOCKOMHUS, XpoMmaTtorpadus,
anekTpodopes, MeEToJ  MeueHbIX aroMoB, auddepeHumanbHOoe  HEHTpU]YrUpoBaHHE,



KyJIbTUBUPOBAHHUE KICTOK. M3yuenue DUKCUPOBAHHLIX KiemoK. DIEKTPOHHAsT MHKPOCKOIHS.
Kongokanvnasa mukpockonus. Bumanvhoe (npudicuzneHHoe) usyueHue Kiemox.

JdeMoHcTpanuu

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

Tabmuuer U cxembl: «CBETOBOM MHKPOCKOI», «DIEKTPOHHBI MUKpOCKOM», «McTopus
Pa3BUTUSI METOJI0B MUKPOCKOITUI.

O6opynoBaHue: CBETOBOM MHMKPOCKOI, MHUKpPOIpPENaparbl PacTUTENIbHBIX, KUBOTHBIX U
OaKTepUATBHBIX KIIETOK.

IIpakTuyeckas padora «V3yueHne MeTOJOB KIETOYHOW OHoOrMu (Xpomarorpadus,
anekrpodopes, muddepennuanpHoe neHTpudyrupoanue, [TLP)».

Tema 4. Xumnueckasi OpraHu3anms KJIeTKU

XUMUYECKUN COCTaB KIETKU. Makpo-, MUKPO- U YJIbTPAaMUKpPOAJIEMEHTHI. Bona u €€ posnb
KaK pacTBOPHUTENs, peareHra, y4yacTHe B CTPYKTYPUPOBAaHUHU KIETKH, TEIUIOPETYISLUU.
MuHepasnbHbI€ BEllecTBa KJIETKH, UX OnoJjiorndyeckasi posb. Pojib KaTHOHOB M aHMOHOB B KJIETKE.

Opranuyeckue BellecTBa KIETKU. buosornyeckue nonumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpykTypbl OenkoBoil moiekynbl. [lepBuunast cTpykTypa Oenka, HenTHIHas
CBsA3b. BTOpuuHas, TpeTuyHas, 4eTBepTHUYHAas CTPYKTyphl. JleHarypauus. CBoiicTBa OEIKOB.
Knaccudukanus 6enkos. buonornueckue ¢pyHkiuu 6e1koB. [Ipuonol.

VYrneBoapl. MoHocaxapuapl, AUCaxapuibl, OJIMTOCAaXapuabl W Tosmcaxapuabl. OOmui
IJIaH CTPOEHUS U (PU3MKO-XMMHUYECKHE CBOMCTBa YriieBoJoB. buonoruueckue GyHKIMN
YTJIEBO/IOB.

Jlumupel.  TuppodunsHO-ruApodoOHBIE  cBoiicTBa.  Knaccudukanus — IuUuaos.
Tpurmuuepuasl, pochonunuabl, BOCKU, crepouibl. buonorndyeckue Gynkuuu nunuaos. O6mue
CBOWMCTBA OHOJIOTMYECKUX MEMOpaH — TEKy4ecTh, CIIOCOOHOCTh K CaMO3aMBIKaHUIO,
MTOJTYITPOHUIIAEMOCTb.

Hykneunossie kucnotel. JJHK u PHK. Crpoenue HyknemHOBBIX KuUCIOT. HykiaeoTuupl.
[Tpunnun komrmiementapHoctu. [IpaBunmo Yapradda. Crpykrypa JAHK — nBoiinas crimparib.
Mecronaxoxaenue u ononornueckue Gynknuu JJTHK. Bunst PHK. ®yaknun PHK B knertke.

Crpoenune monekynsl AT®. Makposprudeckue cBsa3u B MoJiekyiae AT®. buonoruueckue
¢byakuun  AT®. BoccraHoBIeHHBIE TEPEHOCYHMKH, UX (QYHKIMH B KIETKe. /[pyeue
HyK1eo3uompugochamot (HT®).CexBeHUpOBaHUE JIHK. Memoowi 2EHOMUKU,
MPAHCKPURMOMUKY, NPOMEOMUKU.

CrpykrypHas Ouojorus: OMOXMMHYECKHEe U OHOPHU3NYECKHE MCCIENOBaHUS COCTaBa U
MIPOCTPAHCTBEHHON CTPYKTYpbl Ouomolekyn. Mooderuposanue cmpykmypsvl u  QyHKyu
buomonekyn u ux komniexcos. Komnvromepnolii ouzaun u opeaHuyeckuli cunmes OUOMONEKYI U
UX HENPUPOOHBIX AHATI0208.

JdeMoHcTpanun

[Toptpersr: JI. [lonunr, k. Yorcon, @. Kpuk, M. Yunkunc, P. ®panknun, ®@. Canrep, C.
[Ipy3unep.

Huarpammbel:  «Pacnipenenenre XMMHUYECKUX DJIEMEHTOB B HEXKHUBOW MPUPOAELY,
«Pacnpenenenne XMMUYECKUX 3JIEMEHTOB B )KMBOW IPUPOJIEN.

Tabmuuer u cxemsl: «llepuoanyeckas Tabnuna XUMHUYECKHUX 3JEMEHTOB», «CTpoeHue
MOJIEKYJIbl BOJBI», «BemectBa B cocraBe opraHuzMoB», «CTpoeHHE MOJEKyNbl Oenkay,
«CTpyKTyphl O€IKOBOWH MOJEKYNbD», «CTpoeHHE MOJEKyl YrieBonoB», «CTpoeHHue MOJIEeKYJ
munuaoBy», «HykienHoBsle KUCIOTH, «CTpoeHre MOJIEKyIbl ATO».

Ob6opynoBaHue: XUMHUYECKas ocyia 1 000pyI0BaHuUE.

JlaGopatopHas padora «O6HapyxeHue OeNKOB ¢ TOMOIIbI0 KaU€CTBEHHBIX PEAKIUII».

JlabopaTopHas pabora «lccnenoBaHne HyKIEHMHOBBIX KUCIIOT, BBIIEIEHHBIX M3 KIETOK
Pa3IMYHBIX OPraHU3MOBY.

Tema 5. CTtpoenne u pyHKINH KIETKH



Tumbl KJIETOK: dyKapHOTHYECKass W IpokapuoTuieckas. CTpyKTYpHO-()YHKIHOHAIbHBIC
00pa3oBaHUS KJICTKH.

CrpoeHre TMPOKApUOTHYECKON KiIeTKu. KietouHass cTeHKa OakTepuii ©  apXew.
OCOOEeHHOCTH CTPOCHUS TeTePOTPOPHOIN 1 aBTOTPO(HON MPOKAPUOTHUYECKUX KIETOK. MecTo U
POJIb IPOKAPUOT B OMOIIEHO3aX.

Crpoenrie u (HyHKIMOHHPOBAHUE DYKAPUOTHUECKOW KIeTKH. [Imazmarnyeckas memOpaHa
(mna3manemma). CrTpykTypa IUIa3MaTH4ecKoM MeMmOpanbl. TpaHCHOPT BELIECTB  4epes
IUTa3MaTHYECKyI0 MeMOpaHy: maccuBHBIA (auddysus, obneru€nHas mnddys3us), aKTHBHBINA
(mepBUYHBIA M BTOPUYHBIA akTUBHBIM TpaHcnopt). Ilomynponunaemocts MemOpanbl. Pabora
HATPUI-KAJIMEBOTO HAacOCa. DHIOUUTO3: MUHOIUTO3, (haromuto3. JK30uuTo3. Kietoynas cTeHka.
CrpykTypa 1 (yHKINHU KIETOYHOW CTEHKH PacTEeHUi, TpuOOB.

Huronna3zma. Ilutozonb. Llutockener. JIBmwkeHue uuToruiazMel. OpraHouibl KIETKH.
OnHomeMOpaHHbIe OpraHOMbI KJIETKHU: 3HaorasMarndeckas cetb (IIIC), anmapart ['onbmku,
JIM30COMBI, MX CTpoeHHe U (YyHKIUH. B3auMOCBS3b OJHOMEMOpPAaHHBIX OPraHOUIOB KIIETKH.
Crpoenue rpanyiaspHoropetukyinyma. Mexanusm wnanpasenenus 6eakoe ¢ IIIC. Cuntes
pactBopuMbIXx  OenkoB. CHHTE3  KJIETOYHBIX MeMOpaH. Imagkuii  (arpaHynsipHBIN)
sHOIUIa3MaTHUecKuil peTukynyM. CekperopHast ¢yHkuus anmnapara ['ombmxu. Moouguxayus
benxos 6 annapame I onvoocu. Copmuposxa benxos 6 annapame I on1b0xcu. TpaHCTIOPT BENIECTB
B KieTKe. Bakyonu pacturensHbix KieTok. Kiterounsiii cok. Typrop.

[TonmyaBTOHOMHBIE OpraHoWbl KJIETKH: MHUTOXOHIpPHUM, MJIAcTUlbl. [Ipoucxoocoenue
mumoxonopuil u naacmud. Cumbuocenes (K.C. Mepesckosckuil, JI. Mapeynuc). CtpoeHue u
GYHKIMU  MUTOXOHAPHA W TutacTHA. llepBUYHBIC, BTOPUYHBIE W CJIOXHBIE IJIACTHIBI
(OTOCHHTE3UPYIOUIUX JYKAapHOT. XJIOPOIUIACThI, XPOMOIUIACTBI, JIEWKOIJIACTHI  BBICIIMX

pacTeHui.
HemeMm0pannbie opranouasl kietku CtpoeHue M QyHKIUU HEMEMOpPaHHBIX OpPraHOMIOB
KJIETKH. PuGocomsl. IIpomescymounvle Gunamenmol. MuxkpodunameHTsI.

Axmunosgvlemuxkpogunramenmol. MplllIeUHbIE KIETKU. AKMUHOGbIE KOMNOHEHMbl HEeMbIUEYUHbIX
kiemok. Mukpotpyoouku. Kinerounsnii mientp. CTpoeHne U JBMIKEHUE JKTYTUKOB M PECHUYEK.
Muxkpotpy6ouku 1uToriasmel. Llentpuons. benku, accoyuuposanmvle ¢ Mukpoguiamenmamu u
muxpompyboukamu. Momoprwie benxu.

SAnpo. OGonouka siapa, XpOMAaTUH, KapUOILUIa3Ma, SAPBIIMIKH, UX CTPOCHHE U (PYHKIIUU.
Snepusiii 6enkoBbIil MaTpukc. [IpocTpaHCcTBEHHOE pacmojokKeHHE XPOMOCOM B MHTep(ha3zHOM
anpe. dyxpomamun u 2emepoxpomamun. benku XpomaTHHa — TUCTOHBL. J{uHamuxa sA0epHOl
00010uKU 8 Mumose. fl0epHvili mpancnopm.

Kierounpie  BkimroueHus.  CpaBHUTEIbHAs  XAPAKTEPUCTHKA  KIETOK  3YKapUOT
(pacTUTENBLHOM, )KUBOTHOM, TPUOHOM).

JdeMoHcTpanun

[Hoptpetsr: K.C. MepexkoBckuit, JI. Maprynuc.

Tabmuier u cxembl: «CTpoeHHE SYKapUOTHUECKOW KJIeTKH», «CTpoeHHe >XHUBOTHOU
KJIeTKN», «CTpOEHUE pacTUTEIbHON KIETKW», «CTpOCHHEe MUTOXOHIpUN», «SAapo», «CtpoeHue
MIPOKAPUOTHYECKOU KIIETKU.

O6opynoBaHue: CBETOBOW MHUKPOCKOI, MHKpPOIpPENapaThl PacTUTEIbHBIX, >KMBOTHBIX
KIIETOK, MHUKPOTIpenapaThl 0aKTepuaIbHBIX KIETOK.

JlabopaTopHasi pa6ora «/3ydeHne cTpOEHNUs KIETOK Pa3IMYHbIX OPraHU3MOBY.

IIpakTuuyeckas padora «l3yyeHne cBOMCTB KIETOUHOW MEMOPAHBD».

JlabopaTopnasi padora «/MccnenoBanue 1uiasmMoin3a M JEIUIa3MOJIM3a B PACTUTEIbHBIX
KJIETKaX».

IpakTHyeckas padora «M3yueHue IBUKEHUS LIUTOIIA3Mbl B PACTUTENIbHBIX KIETKAX.

Tema 6. OOMeH BelecTB M NMPeBpPAaLCcHHE JHEPTHH B KJIETKe

AccuMWISIIMA ¥ JUCCUMMIIALUS — JIBE€ CTOPOHBI MeTabonu3ma. Tumbsl oOMeHa BEIIeCTB:
aBTOTPOGHBIH W reTepoTpodHBIA. YyacTHe KuUcCIoOpojga B  OOMEHHBIX —Ipolieccax.



DOunepreruyeckoe obecreueHne kieTku: mnpespamenne AT® B 0OMEHHBIX THpoleccax.
@depMEeHTATUBHBIN XapaKTep peakUuuil KIETOYHOro meradonm3ma. DepMeHTHl, UX CTPOCHHE,
cBoiictBa M MexaHu3M jedcTBus. Kodepmentel. Otianuust (GpepMEHTOB OT HEOPTaHUYECKUX
KaTain3atopoB.  benku-akTuBaTopel U OCNKU-MHTHOUTOPBHL.  3aBUCHUMOCTH  CKOPOCTH
(epMEHTATUBHBIX PEaKIUil OT pa3IUYHbIX (PaKTOPOB.

[lepBUYHBIN CHUHTE3 OPraHMYECKHX BeHIECTB B KieTke. DorocuHTes. AHOKCUceHHblU U
oxcueennvlll  pomocunmes y oaxmepuil. Ceemocobuparowue nUSMeHmMbl U NUSMEHMbl
peaxkyuonno2o yenmpa. Ponb xmoporuiactoB B npouecce porocunre3a. CBeroBas U TEMHOBAS
dazel. @omoovixanue, Cz., Cs- u CAM-munvr ghomocunmesa. TlpoayKTHBHOCTh (POTOCHHTE3A.
Bnustane pa3nudHbIX GakTOpoB Ha CKOPOCTh (hoTOCHHTE3a. 3HaUeHHE (POTOCHHTE3A.

Xemocunte3.  Pa3HooOpasue  OpraHm3MOB-XEMOCHHTETUKOB:  HHUTpH(PUIMpPYIOIINE
0akTepuu, kene300aKTepuu, cepoOaKkTepuu, BOJOPOIHbIE OAKTEpUHU. 3HAUCHHE XEMOCHHTE3A.

AnasrpobHble opraHu3Mbl. Buasl Opoxkenus. [IpoaykTsl OpokeHUsl U UX HCIOJIb30BaHUE
YEJIOBEKOM. AHa’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKThI OMOTEXHOJOTUM WM BO30YIHUTENH
0ose3Hel.

AdpoOHBIE OpraHW3MBL. JTambl JHEPreTHYecCKOoro ooOmeHa. I[loaroTOBUTENBHBIN ATal.
I'mukonu3 — 6ecKUCIOPOHOE PACHIEIUIEHNE TIIIOKO3bI.

buonoruueckoe okuciaeHue, UIU KIETOYHOE JAbIxaHue. Poib MUTOXOHIpUN B mpoleccax
ouonoruueckoro oxucienus. Luknudeckue peakuuu. OkucnuTenbHOE (OCHOpHINPOBAHUE.
Onepeuss membpannozo epaduenma npomonos. Cunmes ATD: paboma npomomnnoi ATD-
cunmasel. IlpeumyiiectBa a’poOHOrO MmyTh OOMEHa BEIIECTB IMepe]  aHadPOOHBIM.
O PeKTUBHOCTH IHEPTETHIECKOTO OOMEHA.

JdeMoHcTpauuu

[Toptpetsr: Ix. [Tpuctau, K. A. Tumupsizes, C. H. Bunorpanckuii, B. A. Durensrapar, I1.
Murtuenn, I'. A. 3aBap3uH.

Tabmuubr 1 cxembl: «DOTOCHHTE3», «IHEpPreTHUecKuii oOMen», «buocuHTe3 Oemkay,
«Ctpoenue pepMeHTa», «XEMOCHHTE3Y.

O6opynoBaHue: CBETOBOM MUKPOCKOII, 000pyI0BaHUE i IPUTOTOBIICHUS TOCTOSIHHBIX U
BPEMEHHBIX MUKPOIPENapaToB.

JlabopaTtopHasi paGora «/3yuyeHHe KaTaIUTHYECKONW aKTHMBHOCTH (epMEeHTOB (Ha
MpUMepe aMuUiIa3bl WIH KaTajaasbl)y.

JladbopaTtopHas paGora «M3yueHue (QEepMEHTATHBHOTO pACIICIUICHUS TIEPOKCH/IA
BOJIOPO/JIa B PACTUTENIBHBIX U )KUBOTHBIX KJIETKAX).

JladopaTopHas pa6ora «CpaBHEHHE MMPOIIECCOB (POTOCHHTE3a K XEMOCHHTE3AY.

JladopaTopHas pa6ora «CpaBHEHHE MMPOIIECCOB OPOIKEHUSI U IBIXAHUS.

Tema 7. HaciencrBennasi uHpopManusi U peaju3anus eé B KJIeTKe

Peakuuu matpuyHoro cunresa. [IpuHIMI KOMIUIEMEHTApPHOCTH B PEAKIUAX MATPUUHOIO
cuHTe3a. Peanuzamus HacnencTBeHHOW wuHopMmanmu. ['eHeTHuecKui KOJ, €ro CBOMHCTBA.
Tpanckpunuus — matpuunslid cuute3 PHK. [IpuHUIUNBI TpaHCKpUNIMU: KOMIUIEMEHTApHOCTH,
AHTUIIAPAIUIEIBHOCTh, aCUMMETPUUYHOCTb. Cospesanue mampuunvix PHK 6 syxapuomuueckoii
knemxe. Hexooupyrowue PHK.

Tpancnsanus u e€ stanbl. Yuactue TpancnoptHeix PHK B GuocunTtese Genka. YcnoBus
onocunresa 6enka. Koguposanue amuHokucnoT. Pob pubocom B GrocuHTe3e Oemka.

Cospemennvie npedcmagienus o cmpoeruu 2eHos. OpraHuzaiusi TeHoMa y MPOKapHOT U
9YKapHoT. Perynmsuusi akTMBHOCTH TI'eHOB Y mnpokapuoT. ['mmote3a omepona (®P. Xako0, XK.
MaHno). MonexynapHvle mexaHuzmvl 3Kcnpeccuu 2eHo8 y aykapuom. Ponv xpomamuna 6
peaynayuu pabomul 2enog. Perynsaius 0OMEeHHBIX MpoLeccoB B KieTke. KiieTouHslit romeocTas.

Bupycsl — HeksieTouHble (OPMBI )KU3HU U OOJMraTHble napa3uThl. CTpoeHHe NPOCThIX U
CIIO)KHBIX BHMPYCOB, PETpPOBUPYCOB, Oaktepuodaros. Kusmnenmwiti yukn JHK-codeparcawjux
supycos, PHK-cooepocawux eupycos, baxmepuogazos. Obpamuas mpanckpunyus, peeepmasd,
unmezpasa.



Bupycubie 3aboineBanHusi uenoBeKka, KHBOTHbIX, pactenuid. CIIMJ], COVID-19,
COLIMANIbHBIE M METUIIMHCKUE TIPOOIIEMBI.

Buoungopmamuka: unmeepayus u ananuz 6onvuux maccusog («bigdatay) cmpyxmypruix
buonocuneckux oaunvix. Hanomexmonocuu 6 oOuonocuu u meouyuue. Ilpoepammupyemvie
@yuxyuu d6enxos. Cnocobwvl 0ocmasKu 1eKkapcms.

JdeMoHcTpanuu

[Toptpetsr: H. K. Konbuos, /. Y. UBaHOBCKUI.

Tabmumer u cxembl: «buocuHTes Oenkan, «leHeTmueckuii Koa», «Bupych,
«bakrepuoparmy.

IIpakTnueckas padora «Co3iaHue MOJEIIN BUPYCay.

Tema 8. ZKu3HeHHBIN UK KJIETKH

Knerounsrnii muki, ero mepuoasl u perymsiuus. WMutepdaza m muto3. OcoOeHHOCTH
MpoIIeccoB, mpoTekaronux B uHTepdasze. [loaroroska kinetku k aeneHuro. [IpecunreTnyeckuit
(MOCTMUTOTUYECKHIT), CUHTETUYECKMH M TOCTCUHTETUYECKUH (TPEMUTOTUYECKUI) MEpHOIbI
UHTEpPasHbl.

Marpuunsiii  cunte3  JIHK -  pemmumkanusa.  [lpuwHnuner  pervmkanun — JTHK:
KOMIIJIEMEHTApHOCTh,  MOJYKOHCEPBATUBHBIM CHHTE3, aHTUIAPAUIEIbHOCTh. MexaHu3m
pemmukanun - JIHK.  Xpomocombl. Ctpoenue xpomocom. Temomepsl u  TenoMepasa.
XpOMOCOMHBIN HAOOp KJIETKHM — KapUOTHIL. J(MIIOMIHBIA M TaryiouJHBIA HAOOPHI XPOMOCOM.
I'omonornyneie XxpoMocoMbl. [10710BbIE XPOMOCOMBI.

Jlenenue kinetku — mMuTo3. CTaguu MHUTO3a U MPOUCXOJAIINE B HUX MpOIECcCHl. THUIIBI
muTo3a. Kaproknnes u nutokunes. bruonoruueckoe 3HaueHne MUTO3a.

Perymsmust mMutoTHueckoro nukia kietkdu. [IporpammupyemMas kierodyHas TuOelnb —
anonTo3.

Knerounoe siapo, XxpoMocombl, (pyHKIIMOHAIbHAATEHOMUKA. Mexanusmul nponughepayuu,
oughepenyuposxu, cmapernus u eubenu kiemox. «l{ugpposas xnemrkay — ououngopmamuyeckue
Mooenu hYHKYUOHUPOBAHUSL KIIEMKU.

JdemoHcTpaunu

Tabmuupl u cxeMbl: «KU3HEHHBIM MUK KIETKH», «MuTO3», «CTpOCHHE XPOMOCOMY,
«Pemmukanus JTHK».

O6opynoBaHue: CBETOBOM MHUKPOCKOII, MUKpompenaparbl: «MHUTO3 B KJIETKaxX KOpeIika
JIyKay.

JlaGoparopHas padora «/3yueHne XxpoMOCOM Ha TOTOBBIX MUKPOIIpENapaTaxy.

JladopaTopHas padora «HalOmroneHne MHUTO3a B KJIETKaxX KOHYMKA KOpEIIKa Jiyka (Ha
rOTOBBIX MUKpOIIpernapaTax)».

Tema 9. Ctpoenne u pyHKIHMH OPraHU3MOB

buonoruueckoe  pazHooOpazue  opraHu3moB.  OJHOKIETOYHBIE,  KOJIOHHAJBHBIE,
MHOTOKJIETOYHBIE OPTaHU3MBI.

Oco0eHHOCTH CTPOEHUS U KU3HEICSITENbHOCTH OJHOKIETOYHBIX Opranu3moB. bakrepuu,
apxeu, 0JIHOKJIETOYHbIE TPUOBI, OJJTHOKIETOYHBIE BOJIOPOCIH, Apyrue npoTucthl. KoloHnansHeie
OpraHU3MBblI.

B3anMocBs3b yacTeil MHOTOKJIETOYHOTO Opranu3Ma. TkaHu, opraHbl U CUCTEMbI OPTaHOB.
Opranusm Kak exuHoe nenoe. 'omeocras.

Tkanu pactenuii. Tumbel pacTUTENBHBIX TKaHEW: o0Opa3oBaTeNbHas, MOKPOBHA,
MPOBOJIAINIAs, OCHOBHAs, MexaHuuyeckas. OCOOEHHOCTH CTpOeHUs, (PYHKIUN U PacloIOKEHHUS
TKaHE! B OpraHax pacTEHUM.

TkaHM JKUBOTHBIX M  4eJoBeKa. THUNbl JKUBOTHBIX TKaHEW: SIUTEIHalIbHAs,
COCIMHUTENbHASA, MbIlleuHas, HepBHas. OCOOCHHOCTH CTpOeHHS, (PYHKIMI U paclOIOKCHUS
TKaHEH B opraHax >KHBOTHBIX U YEJIOBEKa.

Opranbl. BereratuBHble U reHEpaTUBHBIE OpraHbl pacTeHuil. Opralbl U CUCTEMbI OPraHOB
KUBOTHBIX U yesnoBeka. OyHKIMKM OpraHoB U CUCTEM OPTaHOB.



Omopa Tenma opranu3moB. Kapkac pacrenmit. Ckenersl  OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX )KUBOTHBIX. HapykHbIil 1 BHyTpeHHUH ckeneT. CTpoeHHe U TUIIbI COSTUHEHUS
KOCTEH.

JIBi>keHue opraHu3MoB. JIBHKEHHE OJHOKJIETOYHBIX OpraHU3MOB: amMEOOHIHOE,
KT'YTUKOBOE, pECHUYHOE. JIB)KEHHE MHOTOKJIETOYHBIX PACTECHUM: TPOMU3MBI M HACTHUH.
JIBM>KEeHME MHOTOKJIETOYHBIX KUBOTHBIX U YeJIOBEeKa: MbllieuHas cucrema. Peduexc. Ckenernoie
MBIIIIIBI U UX paboTa.

[Muranue opranuszmoB. [loryomieHne BOJbI, YIIACKUCIOTO ra3a U MUHEPAIbHBIX BEIIECTB
pactenussmu. l[lutanue >KUBOTHBIX. BHYTPUIIOIOCTHOE W BHYTPUKJIETOYHOE IMHUIIECBApPECHUE.
[lutanre MO3BOHOYHBIX XMBOTHBIX. OTAENbI MUIEBAPUTEIHLHOTO TpakTa. llumieBapuTenbHbIC
xkenesbl. [IumeBapurenbHas cucreMa 4eaoBeKa.

Jpixanue opranu3MoB. [[pixanue pactenuid. J{prxanue ;xuBoTHBIX. Juddy3us ra3oB yepes
MOBEepXHOCTh KiIeTKU. KoxkHoe nprxanwe. JlprxarenbHas moBepxHOCTh. JKabepHoe u JEroyHoe
npIXaHue. J[pIxaHue TO03BOHOYHBIX KUBOTHBIX M YEJIOBEKAa. OBOJIOIMOHHOE YCIOXKHEHUE
CTpPOCHHs JErKWX TO3BOHOYHBIX J>KUBOTHBIX. JlpIXaTelbHas cucTeMa uYeloBeKa. MeXaHu3Mm
BEHTIJISIIIUM JIETKUX y TITUIl U MIIEKOTIUTAOIMMX. Perynsius nprxanus. J{prxarenbHbie 00bEMBI.

TpancnopT BemeCTB y OpPraHU3MOB. TpaHCHOpPTHBIE CUCTEMBbI pacTeHuil. TpaHcrnopt
BEIIECTB Yy JKUBOTHBIX. KpoBeHocHass cucrema u €€ opranel. KpoBeHocHass cucreMa
MMO3BOHOYHBIX JKMBOTHBIX M 4YenoBeka. Cepaie, KPOBEHOCHBIE COCYABl W KpoBb. Kpyrm
KpOBOOOpaIeH!s.  DBOJIONMOHHBIE  YCIOXHEHUS  CTPOCHUS  KPOBEHOCHOW  CHCTEMBI
MMO3BOHOYHBIX JKUBOTHBIX. PaboTa cepaua u e€ perynsuus.

Beimenenne y opranusmoB. Beinenenue y pacteHmil. BelneneHue 'y KMBOTHBIX.
CokparutenbHpie Bakyodu. Opranbel BbieneHus. OwibTpanus, CeKpenus U o0paTHoe
BCaChIBaHUE KaK MEXaHU3MBbI pabOThl OpraHoB BhieNeHUsA. CBA3b MOJOCTH Tella ¢ KPOBEHOCHOM
Y BBIACIUTEIBHON cHUCTeMaMH. BplielieHne y MO3BOHOYHBIX XKMBOTHBIX M 4esoBeka. [loukm.
Crpoenue u ¢pyHkimonupoanue Heppona. OOpazoBaHHE MOYH Y YETIOBEKa.

3amuTa y OpraHu3MOB. 3aluTa y OJHOKIETOYHBIX opraHu3MoB. Cropsl OakTepuil u
LKCTHI MPOCTEHUIINUX. 3alUTa Y MHOTOKJIETOUHBIX pacTeHui. Kytukyna. CpencrtBa macCUBHOM U
XUMHUYECKOU 3aIUTEI. OUTOHIINEL.

3amuTa y MHOTOKJIETOUYHBIX )KMBOTHBIX. I[OKpOBBI M MX MPOU3BOIHBIE. 3allUTa OpraHu3Ma
oT OosiesHed. MMmyHHas cucrema uenoBeka. KIeTOYHBIW W TyMOpajdbHBI HMMMYHHUTET.
BpoxnéHuenii u  npuoOpeTEHHBIN  crienupUYECKUi  UMMYHHUTET. Teopus KIOHAJIBHO-
cenektuBHOro umMmmyHnuteta (I1. Dpmux, ®. M. bepuer, C. ToneraBa). BocnanurenbHbie OTBETHI
opranu3mMoB. Posib BposkIEHHOTO HIMMYHHMTETA B Pa3BUTHUH CUCTEMHBIX 3a00JIeBaHU.

PazgpaxxumocTe M perymsiuus y OpraHu3moB. Pa3pakuMoCTh y OJHOKIETOYHBIX
opranu3moB. Takcucel. Pazapaxxumocts U perynsinusi y pacteHuid. PocTtoBbie BemiecTBa U ux
3HauYEHHUE.

HepBHas cucrema u peduieKTOpHas perynsauus y >KMBOTHbIX. HepBHas cucrema u eé
OT/EJbl. DBOJIIONUOHHOE YCIOKHEHUE CTPOEHUS HEPBHOM CHCTEMBbl y KUBOTHBIX. OTAeIbl
TOJIOBHOTO MO3ra MO3BOHOYHBIX XMBOTHBIX. Peduekc u pedumexkropHas ayra. besycnoBHbie u
YCIOBHBIE PEQIIEKCHI.

I'yMopanbHas perymsuuss W SHAOKPUHHAs CHUCTEMA XUBOTHBIX U uyenoBeka. JKenessl
SHJIOKPUHHOM CHUCTEMBI M HX TOpPMOHBI. JlelicTBuE TOpMOHOB. B3anMOCBs3p HEPBHOM U
SHAOKPUHHOU cucteM. ['unoranamo-runodusapHas cucTeMa.

JdeMoHcTpanuu

[Toptper: U. II. I1aBnos.

Tabmumer u cxembl: «OIHOKIETOYHBIE BOJOPOCIN», «MHOTOKIETOYHBIE BOIOPOCIH,
«baktepun», «lIpocreiimue», «Opranbl LBETKOBbIX pacTeHuit», «CHUcTeMbl OpraHoB
MO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee CTpOE€HHE HaceKOMbIX», «TKaHU pacTeHui,
«KopueBbie cucrembr», «Ctpoenue crebns», «CTpoeHHe IHCTOBOW IIACTHHKUY, «TkaHH
KUBOTHBIX», «Ckener 4yenoBekay, «llumeBapurenbHas cucrema», «KpoBeHOCHas cucremay,



«/pixaTenpHass cucrema», «HepBHas cucreman, «Koxka», «MpbllleyHas cucTeMay,
«BpiienurenpHas cucremMay, «JHIOKpUHHAsA cuctema», «CTpoeHue MbIiby, «MMyHUTETY,
«KumeynononoctHsie», «CxemMa NUTaHUS pacTeHUi», «KpoBEeHOCHbBIE CHCTEMBI IIO3BOHOUYHBIX
KUBOTHBIX», «CTpoeHue ruspb», «CTpoeHue miaHapun», «BHyTpeHHee CTpOEHHE J105KJIEBOrO
yepBs», «HepBHas cucrema ppiO», «HepBHast cucrema ssrymku», «HepBHas cucrema
npecMmblkaomuxcs», «HepBHast cuctema nruny, «HepBHas cuctema MIIEKONMMTAIOIIKXY,
«HepBHas cucrema genoBekay, «Pediexcy.

O6opynoBaHue: CBETOBOW MMKPOCKOI, MHUKPOIIpenapaThl OJHOKJIETOYHBIX OPraHU3MOB,
MUKpOIpenapaTbl TKaHEeH, paKOBUHBI MOJUIFOCKOB, KOJUIEKIIMM HACEKOMBIX, UTJIOKOXKHX, JKHUBbIE
AK3EMILISAPbl KOMHATHBIX PACTEHUH, repdapuu pacTeHU pa3HbIX OTAEJIOB, BIaKHbIE IIPENapaThl
KUBOTHBIX, CKEJIEThI N03BOHOYHBIX, KOJIJIEKIIUN OECIIO3BOHOYHBIX )KMBOTHBIX, CKEJIET YEJIOBEKA,
o0opynoBaHue s JEMOHCTpAallMd T[OYBEHHOTO W BO3AYIIHOIO MHUTaHUS pPacTEHHUH,
paciiernyeHuss Kpaxmajia U OelIKoB TMoJ JeHCTBUEM (EpMEHTOB, O0OOpYAOBaHHUE JUIf
JIEMOHCTpPAIIMU OTBITOB IO U3MEPEHMIO KU3ZHEHHOW EMKOCTH JIETKUX, MEXaHHU3Ma JbIXaTeJIbHbIX
JBUKEHHM, MOJIEH TOJIOBHOTO MO3Ta Pa3Iu4HbIX KUBOTHBIX.

JladopaTopHas padora «/3ydueHue TkaHel pacTeHHI.

JlabopaTopHas padora «/3ydyeHre TKaHEeH KUBOTHBIX».

JladopaTopHas pa6ora «/3ydeHne opraHoB IBETKOBOTO PACTEHUS».

Tema 10. Pa3MHoOKeHHe U pa3BUTHE OPTAaHU3MOB

dopMbl pa3MHOXKEHHUS OPTaHU3MOB: Oecroioe (BKJII0Yasi BEreTaTUBHOE) U TI0JI0BOE. Buibl
0€ecI0J10ro pa3MHOKEHUS: IOYKOBAHUE, CIIOPYIALUS, (pparMeHTanus, KIOHUPOBaHUE.

[TomoBoe paszmHokenue. IlonmoBeie kieTkn, wiaM rametrsl. Meiio3. Craguum meno3a.
[ToBenenne xpomocom B Menose. KpoccuHrosep. bronorudyeckuii ¢MbICI MeH03a U TIOJIOBOTO
npouecca. Meito3 u ero MecTo B d)KU3HEHHOM IIMKJIE OPraHU3MOB.

[IpenzaponpimieBoe  pazButue. ['ameroreHe3 y KMBOTHBIX. [lojioBbIe — Kene3bl.
OO6pazoBaHue W pa3BHUTHE TOJIOBBIX KieTOK. CriepmaTorene3 m ooreHe3. CTpoeHHE TMOJOBBIX
KJIETOK.

OmnonoTBOpeHre M AMOPUOHAIBHOE Pa3BUTHE >KUBOTHBIX. CrocoObl OIIOIOTBOPEHUS:
Hapy)XHoe, BHyTpeHHee. [lapTeHorenes.

NuauBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOTeHe3). DMOPHOIOTHs — HayKa O Pa3BUTHH
opranu3mMoB. Mopghozenez — o0na u3z enagHvlx npooaem smopuonocuu. Konyenyus mopgozeros
u mooenu mopgoeerneza. Ctaauu 3MOpHUOTEHE3a KUBOTHBIX (Ha MIpUMEpE JISATYIKH). J[pobieHue.
Tunsl gpoGnenus. [emepmunuposanuoe u nedepmunuposantnoe opodnenue. bracmyna, munwvi
onacmyn. OcoOEHHOCTH NPOOJICHUS MIICKOTUTAIONINX. 3apOABIIIEBbIE JTUCTKUA (TacTPYIISAIus).
3akiaJKka OpraHoB M TKAaHEM U3 3apOJAbIIIEBBIX JIMCTKOB. B3anMHOe BiMsHUE yacTel
pasBHBaroOIIerocss 3apojeimia (3MOpHOHANIbHAs UWHAYKLMSA). 3aKiajka IUlaHa CTPOCHUs
KUBOTHOTO KakK pe3yJbTal HUEPapXUUYECKUX B3aUMOJECUCTBUI TreHOB. BuusHue Ha
SMOpPUOHAIIEHOE PAa3BUTHE PANUYHBIX (PAKTOPOB OKPYKAIOIIEH CPEeIbI.

Poct u pasButue xuBOTHBIX. llocTamOpuoHanmpHbIl mepuon. I[Ipsmoe u Hempsimoe
pazButue. Pa3Butue ¢ metamopdo3oM y OECO3BOHOYHBIX M TMO3BOHOYHBIX JKUBOTHBIX.
buonornueckoe 3HaueHHE MPSIMOTO M HEMPSMOTO Pa3BUTHUSA, UX PACHPOCTPAHEHUE B MPUPO/IE.
Tunbel pocta XUBOTHBIX. DakTOpbl pEryaslMU pPoOCTa KUBOTHBIX U 4enoBeka. Craguu
MOCTAMOPHOHAIBHOTO Pa3BUTHUS y UBOTHBIX M yelloBeKa. [leproabl OHTOreHe3a dYeJoBeKa.
CrapeHnue 1 cMepTh Kak OMOJIOTHYECKUE TTPOLIECCHI.

PasmHoxenne u pasButue pacteHuil. ['ameropur u crnopodur. Meiio3 B KU3HEHHOM
nukie pacreHuil. OOpa3oBaHue crop B Ipolecce Meio3a. ['ametoreHes y pacTeHHUi.
OmnonoTBOpEHHE M pa3BUTUE PACTUTENIBHBIX OPraHW3MOB. J[BOWHOE OIUIOJNOTBOPEHHUE Y
IIBETKOBBIX pacTeHHil. OOpa3zoBaHue U pa3BUTHE CEMEHHU.

MexaHu3Mbl peryisii OHTOIe€HEe3a Y PACTEHUN U AKUBOTHBIX.

JdeMoHcTpanuu

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



Tabmuuer u cxemsl: «BererarnBHoe pa3MHOKEHHUE», «THUIBI OECHOJIOr0 pa3MHOKEHH,
«Pa3MHOXEHHE XJIaMUJIOMOHAb», «Pa3MHOXEHHE JBIrJEHb», «Pa3MHOXEHUE THAPBI»,
«Meito3», «Xpomocombly, «['amerorenes», «CTpoeHHe SULEKIETKH U CIEPMATO30UIAY,
«OCHOBHBIE cTaauu OHTOreHe3a», «lIpsimoe u Hempsimoe pa3BuTHE», «Pa3BuUTHE MalcKoOro
Kykay», «Pa3sBurue capaHum», «Pa3Burtue nArymkmn», «/[BolHOE OIUIOJOTBOPEHUE y LIBETKOBBIX
pactenuit», «CTpoeHHe CeMSH OJHOJOJBHBIX M JIBYAOJbHBIX pacTeHUil», «KU3HEHHBIH LIUKI
MOpPCKOM  KamycTbl», <OKWM3HEHHBIM LMK MXa», <OKW3HEHHBIM I[UKI ManopOTHUKAY,
«OKM3HEHHBI LIUKIT COCHBD».

O6opynoBaHue: CBETOBOW MUKPOCKOT, MUKPOTIPENapaThl SUIICKICTOK U CIIEPMATO30UJIOB,
Mozenb «L{UKT pa3BUTHS JATYILIKW.

JladopaTtopnas paGora «V3yueHue CTpPOCHHMS TOJOBBIX KJIETOK HAa TOTOBBIX
MHKpOIpenapaTax».

IIpakTHyeckass padora «BbIABICHHE NPHU3HAKOB CXOJCTBA 3apOJBIINIEH MO3BOHOYHBIX
YKUBOTHBIX).

JlabopaTopHas padora «CTpoeHHE OPTaHOB PA3MHOXEHHUS BBICIIUX PACTEHUI.

Tema 11. I'eHeTHKA — HAYKA 0 HACJIEICTBEHHOCTH U U3MEHYUBOCTH OPraHU3MOB

Wctopus craHoBiIeHHS U pa3BUTHS T'€HETUKH Kak Hayku. Pabotel I. Menpens, I'. ne
O®puza, T. Moprana. Ponb oredecTBeHHbIX Y4€HBIX B pa3BuTuu reHetukud. Pabdorer H. K.
Konsnona, H. 1. Basunosa, A. H. benosepckoro, I'. 1. Kapneuenko, HO. A. ®ununuenxo, H. B.
Tumodeera-Pecosckoro.

OCHOBHBIE T€HETHYECKHUE MOHATUSI U CUMBOJIBL. [ OMOJIOTMYHBIE XPOMOCOMBI, aJIJIEIbHBIE
TeHBbI, AJbTCPHATUBHBIE NPHU3HAKH, JOMUHAHTHBIH W PEIECCUBHBIN TPHU3HAK, TOMO3WTOTA,
TeTEePO3UT0Ta, YWCTas JIMHHS, THOPUIbI, TeHOTUN, (GeHoturn. OCHOBHBIE METOIbl TECHETHUKHU:
TUOPUIONIOTHYECKUH, ITUTOJIOTHUECKH I, MOJIEKYJISIPHO-T€HETUYECKUMN.

JdemoHcTpauuu

[Toptpetsr: I'. Mengens, I'. ne @pus, T. Mopran, H. K. Kossuos, H. 1. Basunos, A. H.
benozepckuii, I'. JI. Kapnieuenko, 0. A. ®ununyenko, H. B. Tumodeer-PecoBckmuii.

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

JladopaTopHas pa6ora «/[po3oduia kak 00bEKT TCHETUISCKUX UCCICIOBAHUI.

Tema 12. 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpuanoe ckpemuBanue. I[lepBplli 3akoH MeHaens — 3aKOH €AMHOOOpas3us
rubpuioB nepBoro mnokosjeHus. IlpaBuno nomuHupoBaHus. Bropoil 3akon Menzaens — 3akoH
paciernyeHus nmpusHakoB. [{uTonornueckre 0CHOBbI MOHOTHOPUIHOTO CKpeluBanus. [ umnoresa
YUCTOTHI TaMET.

Ananuzupyioiee  ckpemuBaHue.  [IpoMeXyTOYHBI  XapakTep  HacleJOBaHUS.
Paciiennienne npru3HaKoB MPU HETIOJTHOM JTOMUHUPOBAHUH.
Jurubpunnoe ckpemuBanue. Tpetuit 3akoH MeHaens — 3aKOH HE3aBUCHUMOTO

Hacje0BaHuUs IPU3HAKOB. [luToornyeckue 0CHOBBI TUTHOPHUIHOTO CKPEITUBAHMSL.

CueruieHHOE HaclieoBaHue npu3HakoB. Padoter T. Moprana. CrieruieHHOe HaclieJ0OBaHUe
TeHOB, HAPYILIEHUE CIETICHUs MEX1y reHaMu. XpOMOCOMHas TeOpUs HACIECTBEHHOCTH.

I'enetuka mona. XpOMOCOMHBIM MEXaHU3M OIpeAeeHHs IMoJia. AyTOCOMBI M TIOJIOBBIE
XpoMOcOMBl. ['OMOramMeTHbIi M rereporaMeTHblil moj. ['eHeTudeckass CTPYKTypa MOJOBBIX
xpoMocoM. HacnenoBanue mpu3HaKoB, CLIETNIEHHBIX C MTOJIOM.

l'enotTun kak nenoctHas cucreMa. [lnefioTponusi — MHOKECTBEHHOE JEWCTBUE TEHA.
MHoXecTBeHHbIN ajuienu3M. B3auMopeiicTBue HealleNbHBIX T€HOB. KOMIIJIEMEHTapHOCTD.
Onucras. [Tomumepus.

['eHeTMyeckuil KOHTPOJIb Pa3BUTHUSl PACTEHUM, KUBOTHBIX M YEJIOBEKAa, a TaKkKe
(U3MOJOTUYECKUX TPOIECCOB, TMOBEACHUS W KOTHUTHUBHBIX (yHKIuA. ['eHeTmueckue
MEXaHHU3Mbl CHMOUOTEHE3a, MEXaHH3Mbl B3aMMOACUCTBUS «XO3SMH — TApPa3sUT» U «XO3AUH —
MUKpOOHOMY. ['eHeTHYecKne acieKThl KOHTPOJIS U U3MEHEHHUsI HACIeICTBEHHONW MHPOpMAIH B
MOKOJIEHUSX KJIETOK U OPraHU3MOB.



JdeMoHcTpanuu

IToptpersr: I'. Mennens, T. Mopran.

Tabmuuer u cxemsl: «llepBbiii 1 BTOpoil 3akoHBI Menaemns», «Tperuii 3akon MeHnens»,
«AHanuzupyrollee ckpenuBanue», «HenonHoe nomuHupoBanue», «CLENIeHHOE HAcleI0BaHUE
MIPU3HAKOB y Jpo30oduibl», «I'eHeTuka momnay, «Kapuorum yenoBekay, «Kapruotum apo30uiib,
«Kapuotun ntuup», « MHOKECTBEHHbBIN AJJIENU3M», «B3auMOIeiCTBUE T€HOBY.

ObopynoBanue: MOJENb JUIsl JEMOHCTpAIMK 3aKOHOB €IMHO00pa3usi THOPHIIOB MEPBOTO
MIOKOJIEHUSI U pACIIEIJICHUS! MPU3HAKOB, MOJEIb Ul JIEMOHCTpPAllMU 3aKOHA HE3aBUCHUMOIO
HacCJIEJOBaHUS MIPU3HAKOB, MOJIENb Ul IEMOHCTPALlMU CLEIUIEHHOTO HACJIeI0BaHUs [IPU3HAKOB,
CBETOBOW MUKPOCKOTI, MUKponpenapat: «Jpo3oduay.

IIpakTnueckas padora «/3yueHue pe3ynbTaTOB MOHOTHOPHUJIHOTO CKpELIMBAHUS Y
JPO30(UITBD.

IIpakTnueckas padora «M3ydeHue pe3yabTaTOB JUTHOPUIHOTO CKPEIIMBAHUS Y
JPO30(UITBI.

Tema 13. 3akoHOMepPHOCTH U3MEHYMBOCTH

BsaumopneiictBue reHotuna u cpeapl npu ¢opmupoBaHuu (eHorumna. 3MeHunBOCTH
npu3HakoB. KauecTBeHHble M KOJMYECTBEHHbIE TMpPU3HAKU. Buabpl  M3MEHYMBOCTH:
HEHACJIEACTBEHHAs U HACIEACTBEHHAS.

MoaundukanroHHass U3MEHYUBOCTh. Poib cpeapl B GopMHpOBaHUM MOIU(DHKAITHMOHHOMN
n3MeHunBocTH. Hopma peakuuu npusHaka. BapuanmoHHbIN psii M BapuanuoHHas kpuBas (B.
Horanncen). CroiicTBa MOAM(MUKAITMOHHONW W3MEHUYUBOCTH.

l'eHoTunuueckas wW3MEeHYMBOCTh. (CBOMCTBA T'E€HOTUIIMYECKONW W3MEHUYMBOCTH. Bubl
FeHOTUITNYECKOW N3MEHYUBOCTU: KOMOMHATUBHASI, MyTallMOHHAsI.

KomOunatuBHAsT M3MEHUYMBOCTh. Mel03 M TOJIOBOM MPOIECC — OCHOBAa KOMOWHATUBHOM
M3MEHUYMBOCTH. PO KOMOMHATUBHOM M3MEHUYMBOCTH B CO3JJaHMU T€HETUYECKOTO pa3HOOOpa3us
B MpeJeNax OJHOrO BUAA.

MyranyoHHass HM3MEHYUBOCTb. Buabl MyTanui: Te€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHbIE W WHAYLUPOBAHHbIE MYyTalWW. SnepHble M LUTOIJIA3MATHYECKHE MYTAlHH.
ComaTnueckue W MojoBble MyTanuu. [IpuynMHBI BOZHUKHOBEHHS MyTauuid. MyTareHbl M UX
BJIUSIHUE HA OPraHU3Mbl. 3AKOHOMEPHOCTHM MYTAILMOHHOTO Ipouecca. 3aKOH IOMOJIOTHUYECKHUX
psanoB B HacnenctBeHHoW wu3meHumBoctH (H.M. BapwiioB). BHesnmepHas W3MEHUMBOCTH U
HAaCJEACTBEHHOCTb.

Onucenemuka u 3NULEHOMUKA, POlb INULEHEMUYECKUX GaKmopos 6 HACIe008aHUU U
UBMEHYUBOCMU (DEHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMOS.

JdemoHcTpauuu

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

Tabmuier 1 cxembl: «Buabpl H3MeHUHMBOCTH», «MoaudukanroHHas HW3MEHUYUBOCTDHY,
«KoMmOuHaTBHAsT ~ M3MEHYHMBOCTB»,  «Meio3»,  «OmnonoTBopeHue»,  «l eHeTuueckue
3a00JIeBaHUS YeNlOBeKay, «Buabl MmyTanuiiy.

O6opynoBaHue: XUBbIe U TrepOapHbIE 3K3EMIUIAPhl KOMHATHBIX PACTCHH, PUCYHKH
(dboTorpadun) >KMBOTHBIX C Pa3JIMUHBIMU BUJAMU U3MCHUYUBOCTH.

JlabopaTtopnass pabGora «lccnemoBaHue 3aKOHOMEpPHOCTEH  MOAMQPHUKAITMOHHOMN
n3MeHYnuBoCTH. [locTpoeHne BaprallmOHHOTO psAJla M BapUAIMOHHOW KPUBOW».

IIpakTnuyeckas padora «Myranuu y Apo30¢uibl (Ha TOTOBBIX MUKPOIIPENapaTax)y.

Tema 14. I'eneTnka yesioBeKka

Kapuotun uenoBeka. MexayHapoaHash OporpaMma HCCIEIOBAHMS T'€HOMa YeJIOBEKa.
MeTo1bl U3yueHUsI TEHETUKU YENIOBEKa: T€HealorHuecKuid, OMM3HEIOBBIN, IUTOTEHETHIYECKUIA,
MONYJISIIUOHHO-CTATUCTUYECKHUM, MOJIEKYJIIpHO-TeHeTHUecKuid. COBPEMEHHOE OIIpE/IEIEHNE
TEHOTUIIA: [TOJIHOTEHOMHOECEKBEHUPOBAHKE, FTEHOTUIIMPOBAHUE, B TOM 4ncie ¢ noMoibto ITIP-
ananu3a. Hacnencreennsle 3a00s1eBaHus yenoBeka. | eHHbIe 1 XpOMOCOMHBIE O0JIE3HH YeTI0BEKa.
bone3nn ¢ HacneICTBEHHOW NpeApacloIOKEHHOCThIO. 3HAYEHHE MEIUIMHCKON TE€HETUKH B



MPEIOTBPAIICHUN W JICYCHUU TEeHETHYECKHUX 3a00JieBaHU dYelloBeKa. MeIHKO-TeHETUIECKOe
KOHCYNIbTHpOBaHue. CTBOJIOBBIC KIETKU. [IOHATHE «TE€HETHYECKOTO Irpy3a». DTUUECKUE aCIEKThI
WCCIICIOBAaHUH B 00JIACTH PEJAKTUPOBAHUS T€HOMA M CTBOJIOBBIX KIIETOK.

I'enernyeckue (akTOphl MOBBIICHHON YYBCTBUTEIHHOCTH YEIOBEKAa K (PU3UYECKOMY U
XUMHUYECKOMY 3arps3HCHUIO OKpYXKAoUEed cpeapl. ['eHeTudyeckas NnpeapacnoioKEHHOCTD
YEJI0BEKa K MaTOJIOTUsIM.

JdeMoHcTpanuu

Tabmumer u cxembl: «Kapuotum denoBeka», «MeToapl M3YYCHUS TCHETUKU YEIOBEKay,
«["eHeTnueckue 3a00JICBaHUS YCITIOBEKAY.

IIpakTnueckas padora «CocTtaBieHrEe U aHATIU3 POJOCIOBHONY.

Tema 15. Cestexkniusi oOpraHu3MoB

JlomecTukanuss ¥ CeleKIus. 3apoXXJACHUE CeNeKIMU U Jomectukanuu. Yuenue H. U.
BasuiioBa o LleHTpax mpoucxoxaeHus 1 MHOrooOpa3usi KylbTYpHBIX pacTeHuil. Ponb cenexuuu
B CO3JaHUM COPTOB pacTeHW U TOpoa KUBOTHBIX. CopT, mopoja, IITaMM. 3aKOH
TOMOJIOTUYECKHUX PSIIOB B HacieACTBeHHOW m3meHunBoctu H. M. BaBuioBa, ero 3HadeHue st
CEJIEKIIMOHHOM paboTHI.

Metoibl cenekiMoHHOM padoThl. MIcKycCTBEHHBIN O0TOOP: MAacCOBBIA M MHINBUTyaIbHBIN.
Otanbl KOMOMHAIIMOHHOW ceneknuu. VcnpiTanue mpous3BoauTeNield 1mo moTtoMcTBy. OTOOp 1O
TE€HOTHITY C MIOMOIIBIO OIEHKH (PEHOTHIA TIOTOMCTBA M OTOOP 10 TEHOTHITY C IIOMOIIIBIO aHATN3a
JIHK.

HckyccTBeHHBIN MyTareHe3 Kak METOJ CEJEKIIMOHHOW paboThl. PamuannoHHBIN U
XUMUYECKUA MyTareHe3 Kak MCTOYHUK MYyTaluid y KYJIBTYPHBIX (OpPM OpPraHU3MOB.
Hcnonb3oBaHWe T'€HOMHOTO peNaKTUpPOBaHWs M MeToJoB pekoMOuHaHTHbIX JHK mns
MOJTY4YEHUS UCXOTHOTO MaTepuaia sl CEIeKIUN.

[Tonydyenne monumuionnoB. BuyTrpuBmmoBas rubpummsarus. biu3kopoicTBEHHOE
CKpelllMBaHue, Wiu UHOpuauHT. HepoacTBeHHOe ckpeluBanue, win ayropuaunr. ['ereposuc u
ero mnpuuuHbl. Vcnonb3oBaHue rerepo3uca B cenekuuu. OtaanéHHas TUOpUIM3ALIUA.
[Ipeononenne Oecraonus MEXBUAOBBIX THOpUAOB. JlOCTHMXKEHHSI CeNEeKIMH pacTeHUd u
KUBOTHBIX. «3€1EHAs peGONIOYULY.

CoxpaHeHHe U U3YYEHHE I'€HETUYECKUX PECyYpCOB KYJIbTYPHBIX PACTEHHM U HMX JUKUX
poauyelt A co3aHusl HOBBIX COPTOB U THOPHUIOB CEIbCKOXO3SIMCTBEHHBIX KYIBTYp. HM3yueHue,
COXpaHeHue U YnpaeieHue 2eHemuyecKUMU pecypcamu celbCKOX03AUCMBEHHbIX U NPOMbLCI0GbIX
HCUBOMHBIX 8 YEJIAX VIYUULeHUS] CYWeCMBYIOWUX U CO30AHUS HOBbIX NOPOO, TUHULL U KPOCCO8, 8
MOM Yucie ¢ NpUMeHeHUeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUL, Nepedosslx uoell u
NnepcneKmuBHbIX MexHOI02Ul.

JdeMoHcTpanun

[Toptpetsr: H. Y. BaBuios, Y. B. Muuypun, I'. JI. Kapneuenxo, I1. I1. JIykssinenko, b. JI.
Acraypos, H. bopnoyr, /1. K. bensies.

Tabmuiet 1 cxembl: «L{eHTpBI MPOUCXOKICHHS U MHOTO00pa3us KyJabTypHBIX PACTCHUID»,
«3aKOH TOMOJIOTMYECKHX PSIOB B HACJIEACTBEHHON H3MEHUYUBOCTH», «METOIbl CEIeKUUN»,
«Otnanénnas rudbpuanzanusy, «MyrareHesy.

JlabopaTopHas pa6ora «/3ydyeHue cCOpTOB KyJbTYPHBIX PACTEHUU U MOPOJ TOMAIIHUX
YKUBOTHBIX».

JlabopaTopHas padora «/3ydueHne METOJIOB CENEKIIUN PACTEHUI.

IIpakTnueckas padora «lIpuBuBKa pacTeHni».

Ikekypeusi «OCHOBHBIE METOJBI M JIOCTHIKEHUS CENeKIIMM PACTeHHWH M KUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, MIEMEHHYI0 (epMy, COPTOUCIBITATENbHBIA Y4acTOK, B TEIJIMYHOE
XO03SIICTBO, B JTa0OPaTOPHUIO arpOYHUBEPCUTETA WIIM HAYIHOTO IIEHTPA)».

Tema 16. buorexHo10rusi 1 CHHTeTHYeCKAas OMOJI0TUS

OOBeKThI, HCIOJIb3yeMble B OHOTEXHOJOTMHM, — KJIETOYHBbIE M TKaHEBBIE KYIbTYPHI,
MUKpPOOPTraHU3MBI, WX XapaKTepUCTUKA. TpaaulinoHHAs OHOTEXHOJOTHS: XjeOorneuyeHue,



MOJIy4eHHE KUCIOMOJIOYHBIX IPOAYKTOB, BUHOAeIe. Mukpoouonornueckuii cuate3. OObeKThI
MUKPOOHOIOTUYECKUX TeXHOJIOTUl. [Ipon3BoacTBO Genka, aMMHOKUCIIOT U BUTAMUHOB.

Cozlanue  TEXHOJIOTMH M MHCTPYMEHTOB  LIEJICHANPABICHHOIO  WM3MEHEHHS U
KOHCTPYMPOBaHHUSI TEHOMOB C LIE€JIbIO MOJIY4YEHUsI OPraHU3MOB U MX KOMIIOHEHTOB, COJIEPKaIINX
HE BCTPEUAIOIINECs B MPUPOIe OMOCUHTETUYECKHE MTyTH.

Kiterounas umxeHepus. MeTonpl KylbTypbl KIETOK M TKaHEH PaCTEHUM WM KUBOTHBIX.
Kpunobanku. Comarnveckass ruOpuanM3anus W coMaTHyeckwii smOpuoreHe3. lcmonb3oBaHue
raliOuJI0B B CEJIEKUMU DPAcTeHUil. [lonyuenue MOHOKIOHANbHbIX anmumen. Hcnonv3oeanue
MOHOKIIOHANBHBIX U NOTUKTOHATLHBIX anmumen 8 meouyune. VICKyCCTBEHHOE OIUIOJOTBOPEHHUE.
PexkoHceTpyKius SMLIEKIETOK W KJIOHMPOBAaHUE >KMBOTHBIX. METOJ TpaHCIUIAHTalUHU SAEp
KIETOK. Texnonocuu 0300poenenus, KyIbMuGUPOSAHUs U MUKPOKIOHAILHO20 PA3ZMHONCEHUS
CeNbCKOXO3AUCTNEEHHBIX KYIbMYD.

XpOMOCOMHAsI U T€HHass MHXeHepus. VICKyCCTBEHHBIN CUHTE3 T'eéHa U KOHCTPYMpPOBaHHUE
pexombunanteix JHK. Cosoanue mpanceennvix opeanuzmos. JIocTuXeHUs U NEPCHEKTUBBI
XpOMOCOMHOM W TE€HHOM HWH)XXEHEpUHU. OKOJOTHYECKHME W JTUYECKHUE MpoOJeMbl T'€HHOU
HMHXEHEpPUHU.

Menununckue 6notexnosnoruu. [loctreHomuas udposas meaunuHa. [IP-auarnoctuka.
MeTabo0IOMHBIN aHaJIN3, TEHOIIEHTPUYECKU aHAIN3 TTPOTEOMa YEJIOBEKA JIJIsI OIEHKH COCTOSTHUS
ero 370poBbs. Vcmonb3oBaHWe CTBOJIOBBIX KJIETOK. TapretHass Tepanusi paka. 3D-
OvouHXKeHepus JUIsl pa3paboTKu (QYHAAMEHTAJbHBIX OCHOB MEIUIIMHCKUX TEXHOJOTHUH,
CO3JaHMSI KOMIUIEKCHBIX TKAaHEW COYETaHMEM TEXHOJIOTMH TpEXMEPHOTO OWONPUHTHHIAa U
ckaddonauHra s penieHus 3a1a4 NepcoOHaTU3UPOBAHHON MEIULIUHBI.

Co3nanrie BEKTOPHBIX BaKIMH C IIEJbI0 oOecreueHuss KOMOWHHPOBAHHOW 3allUThl OT
Bo3Oyauteneri OPBU, ycTtaHoBieHHE MOJEKYISIPHBIX MeXaHW3MOB (yHKImoHupoBanus PHK-
COJIepKalliuX BUPYCOB, BHI3BIBAIOIINX 0CO00 OMAcHbIE 3a00JIeBaHUS YEI0BEKa U KUBOTHBIX.

JdemoHcTpauuu

Tabmuer u cxembl:  «Vcmonp30BaHME  MHMKPOOPTaHU3MOB B MPOMBIIIJICHHOM
MIPOU3BOJCTBEY, «KileTrouHas nHxkeHepus», «l 'eHHass HHKEHEPHI».

JladopaTopHas pa6ora «/3ydeHne 00bEKTOB OMOTEXHOIOT U,

IIpakTuyeckas padora «llonydyeHrne MOJIOYHOKHUCIIBIX TPOJTYKTOBY.

IKeKypeust «buoTexHoorus — BaKHeias mpou3BOIMTENIbHAS CUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTHYECKOE MPOU3BOICTBO)».

11 KJIACC

Tema 1.3apoxaenne u pa3BuTHE IBOJIOIHOHHBIX MPEACTABJIEHUA B OMOJIOTHH

OpomonnonHas Teopus Y. [lapsuna. [Ipeanoceuikn BO3HUKHOBEHUS JapBUHMU3MA. JKU3Hb
U Hay4Has JearesnbHocTh Y. JlapBuHa.

JBwxyme cuiabl sBodonMM BUaoB 1o Y. JlapBuHy (BbICOKass HMHTEHCHBHOCTb
pPa3sMHOXEHMsS OpPraHHW3MOB, HACJIEJICTBEHHAs M3MEHUYUBOCTh, OOppOa 3a CyIIeCTBOBaHHE,
€CTECTBEHHBII U UCKYCCTBEHHBIH 0TOOD).

Odopmiienue cunterndeckoit Teopuu 3omonuu (CTD). HeltpanbHast TeOpuUs 3BOIOLKH.
CoBpeMeHHas 3BOJIIOLMOHHAsE OMOJIOTHS. 3Hau€HHE HBOJIIOLUOHHONW Teopud B (HPOPMHUPOBAHUU
€CTECTBEHHO-HAYYHON KapTHHBI MUPA.

JdeMoHcTpanuu

IToptpersr: Apucrorens, K. JIlunnei, XK. b. Jlamapk, O. XK. Cenr-Unep, XK. Krosbe, Y.
HapsuH, C. C. Yerepuxos, 1. U. llImansraysen, . Xonzaeitn, J. K. benses.

Tabmuuer u cxemsl: «Cuctema xuBoid npupoasl (mo K. Jlunuew)», «JlecTHUIa XKUBBIX
cymectB (mo Jlamapky)», «MexaHu3m (OpMUPOBaHHUS MPUCIIOCOOICHUNH Yy pacTeHHH U
XKUBOTHBIX (110 Jlamapky)», «Kapra-cxema mapuipyra nyremectsus Y. Jlapsuna», «Haxonxu Y.
HapBuna», «@Dopmbl 60pbObl 3a cymiecTBoBaHue», «llopoabl romy6eit», «MHoroobpasue



KYJIBTYPHBIX (hOpM KarmycTsl», «Ilopoabl TOMaIIHUX KUBOTHBIX», «CxemMa 00pa30BaHUs HOBBIX
BusoB (mo Y. JlapBuny)», «Cxema COOTHOLIEHMS IBHXKYLUIUX CHJ 3BOJIOHUN», «OCHOBHBIE
IIOJIOKEHUSI CHHTETUUECKON TEOPUU IBOJIIOLIUNY.

Tema 2. Muxkpo3Bosonust 4 eé pe3yJbTaThl

[lonymsiuust kak B3JeMeHTapHas eAuHHULA 3BoMoLMHU. COBpEMEHHBIE METOJbl OLEHKU
F€HETUYECKOTO pa3HO00pa3us U CTPYKTYpbl nomynsuil. 3meHnenue reHo(onaa NOmysiiuy Kak
2JIEMEHTApPHOE S3BOJIIOIIMOHHOE SBJIEHHE. 3aKOH reHeThdeckoro paBHoBecus Jlx. Xapau, B.
BaiinGepra.

OneMeHTapHble (DAKTOPBI (IBMDKYIIHME CHJIBI) 3BOJIONMHA. MyTanmMOHHBIA mpoIecc.
KomOunaTiBHas m3MeHUMBOCTh. Jlpeii TeHOB — cilydaifHble HEHaNpaBICHHBIE W3MEHEHHUS
4acToT ayiened B momymsinusix. Oddext ocHoBarens. Ipgexm OymvLIouH020 20PabIUKA.
CHudiceHue 2enemuyecko20 pasHooopaszus: npudumsl u cireocmeus. Illposerenue 3¢ppexma
opetigha 2enos 6 Oonvwuux u manvix nonyaayuax. Murpamuu. M3o0msmms  TOMyIIsIuii:
reorpaduueckas (IpocTpaHCTBEHHAs), Ouosorndyeckas (penpoayKTUBHAs).

EctectBennslii oTOOp — HampaBisiouuil ¢gaktop 3BoyOLUU. DPOPMBI €CTECTBEHHOTO
otOopa: JBWXKYIIMM, CTaOMIM3UPYIOMIMMA, pa3peiBaomiuid (qu3pynTuBHbIN). I[lomoBoit oT6Op.
Bo3HUKHOBEHNE U ABOJIIOLUS COLIMATIBLHOTO MOBEACHUS KUBOTHBIX.

[Ipucnoco6aeHHOCT, OPraHu3MOB Kak pe3yJabTaT MHKPO3BOJIOLUMU. Bo3HHKHOBEHUE
npucnocobaeHnit y opranusmMoB. Apomopdo3ssl u uanoagantanuu. [Ipumeps! npucrnocobienuit
y OpraHu3moB: Mopdosoruueckue, (U3HOIOrHyecKue, OWOXMMHUYECKUE, TOBEICHUYECKUE.
OTHOCHUTENBHOCTH MPUCIIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero kpurepun u crpykrypa. BumoobOpazoBaHue Kak pe3ynbTaT MHKPOIBOJIOIMH.
M3onsimmst — wmrodeBoit  (aktop BHmooOpaszoBanus. Ilytm u cmocoObl BHI000pa3oBaHMS:
ajutonatpudeckoe  (reorpaduyeckoe), CHMMATPUUYECKOe (IKOJOTHYECKOE), «MTHOBEHHOC)»
(momurutonan3zanust, rudpuanzanus). JJIMTeIbHOCTb SBOIOIMOHHBIX MPOIIECCOB.

Mexanusmbl popMUpOBaHUS OHMOJIOTUUYECKOTO Pa3HOOOpa3usl.

Ponp oBomtonmoHHON Ouonoruu B pa3paboTKe HAy4YHBIX METOJOB COXpaHEHUs
O6uopazHooOpaszus. MUKPOIBOMIONUS U KOIBOJIOIUS MAapa3uTOB M HUX XO035ieB. MeXaHU3MBI
(dhopMupOBaHUS YCTOWYMBOCTH K aHTUOMOTHKAM U CIIOCOOBI OOPHOBI C HEH.

JdemoHcTpauuu

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

Tabmuist u cxembl: «MyTallMOHHAs U3MEHYUBOCTHY, «[lomynsOHHAs CTPYKTYypa BUAAY,
«Cxema mposiBiIeHHS 3akoHa Xapau—BaiinOepra», «JIBWKyIIHE CHIIBI  3BOJIIOIHHY,
«OKOJIOTHUYECKasi HM30JIALMS TMOMYJALUA ceBaHCKOM Qopenny», «l'eorpaduueckas H30IALUSL
JUCTBEHHUIIBI CUOMPCKON M JIMCTBEHHUIIBI Jaypckoit», «[lomymsiroHHbIe BOJHBI YHCIEHHOCTH
XUIIHUKOB M XKepTB», «Cxema JIeHCTBUS eCTECTBEHHOro oTOopa», «®PDopmbel OOpnObI 3a
CyIIIECTBOBaHHE, «MHayCcTpUATBHBIH MEJTaHU3M, «OKuBblie HCKOTIAEMBbIE»,
«[lokpoBuUTENbCTBEHHAs OKpacka KHBOTHBIX», «lIpemymnpexparomas okpacka >XUBOTHBIXY,
«Dusnonoruueckue agantanumny, «I[IpucrnocobIeHHOCTh OPraHUu3MOB U €€ OTHOCUTEILHOCTDY,
«Kputepun Buma», «Bunsl-nBoitnukn», «CTpykTypa Buga B mpupoae», «CrocoObl
BUJI000pa3oBanus», «l'eorpaduueckoe BumooOpasoBaHue TPEX  BHUJOB  JIAHJBIIICHY,
«IKOJIOTHUECKOE BHJI000pa3oBaHMe BHJIOB CHHHUI, «[lomumiouasl pacreHuit», «KamycTHo-
peleuHbli THOpHI.

Ob6opynoBanue: repbapuu pacTeHUH, KOJUIEKLIMH HACEKOMBIX, Uydyesia MTHULl U 3Bepel C
IpUMEpaMU pa3IMYHBIX MPUCIOCOOJIEHUH, dydena NTUI] U 3Bepeil pa3HbIX BHUJOB, repdapuu
pacTeHuil OIM3KUX BUAOB, 00pa30BABIINXCS PA3TUUHBIMU CIIOCOOAMHU.

JlaGopatopHas padora «BblsiBiIeHHEe H3MEHUYMBOCTH y 0COOEH OJTHOTO BUAY.

JlaGopatopnass pabora «lIpucrnocoGiieHuss OpraHu3MOB U UX OTHOCHTEJbHas
11e71eco00pa3HOCThY.

JlaGopaTopHas padora «CpaBHEHHE BUIOB 110 MOP(OIOTUYECKOMY KPUTEPHION.

Tema 3. Makpo3Bo1onusi M €€ pe3yJibTaThl



Merto1pl u3ydeHus: MakposBoolMy. [laneonTonornueckre METoAbl U3y4EHUs IBOJIIOLIUH.
[lepexoanbie GOpMBI U HUITIOTEHETUYECKHE PSIIBI OPTaHU3MOB.

buoreorpaduueckne meronsl uzydeHust sBomouud. CpaBHeHue ¢Guopsl M (QayHbI
MaTEepUKOB M OCTPOBOB. bruoreorpaduyeckue obnactu 3emin. BUabl-5HAEMUKN U PEIUKTHI.

OMOPHOJIOTHYECKUE U CPABHHUTEIBHO-MOP(OIOTHIECKUE METOJbI M3YUYEHHUS SBOJIOLHUU.
I'enernueckue MeXaHU3Mbl HBOJIIOLIMM OHTOT€HE3a U MOSIBICHMS SBOJIIOIMOHHBIX HOBILECTB.
['omosiornuHele U aHaJOrMYHbIE OpraHbl. PyauMeHTapHble opraHbl U aTaBU3Mbl. MoJIEKyIspHO-
FeHETUYECKUuEe, OMOXMMHUYECKHE U  MaTeMaTU4YEeCKHME METOAbl  HM3YyYEHHUS  3BOJIIOLUU.
I'omonoruunsie reHsl. COBpEMEHHBIE METOBI TIOCTPOCHUS (PHIIOTEHETUIECKUX ICPEBBEB.

XPpOMOCOMHBIE MYyTallMM U 3BOJIIOLSI TEHOMOB.

O6mwme 3akoHOMEpHOCTH (MpaBwia) HBoouMH. [lpunyun  cmenvl  hyHKyUi.
HeoOpaTtumocTs 3Bostonnu. AnantuBHas paguanys. HepaBHOMEpHOCTh TEMIIOB 3BOJIOIMH.

JdeMoHcTpanuu

[optpetsi: K. M. bap, A. O. KoBanesckuii, @. Mrosiep, 3. ['ekkens.

Tabnuibl U cxembl: «OUIOTEHETHYECKUN PSJ] JIOMIAAN», «APXEONTEPUKC», «3BEpo3yObie
suepb», «Crerouedans», «Punnogurs», «CemeHHbIE ManopoTHUKWY, «buoreorpaduueckue
30HBI 3emuny», «Jlpeiid koHTUHEHTOB», «Penmukthl», «HauanmpHble cTaguu >MOPUOHATBEHOTO
pa3BUTHUS  TO3BOHOYHBIX  JKMBOTHBIX», «['OMOJIOrMYHBIE ¥  QHAJIOTUYHBIE  OpPraHb»,
«PynumeHTb», «ATaBU3MBI», «XpPOMOCOMHBIE HAa0OpbHI YeloBeKa M HIMMMaH3e», «[IaBHbIE
HaIpaBJIEHUs BOJIIOLUNY, «OOLIME 3aKOHOMEPHOCTH IBOJIIOLIUN.

O6opynoBaHue: KOJUIEKIUH, repOapuu, MYJISHKH HCKOIAEMbIX OCTaTKOB OPraHU3MOB,
MYJBSDKH TOMOJIOTHYHBIX, AHAJIOTHYHBIX, PYIMMEHTAPHBIX OPraHOB W aTaBU3MOB, KOJUICKIIHMH
HACEKOMBIX.

Tema 4. [Ipoucxo:kaeHue U pa3BuTHE )KU3HU HA 3emJie

Haydnple THUMOTE3BI TPOUCXOXKIEHUS KU3HM Ha 3emuie. AOHWOTreHe3 W TaHCIEPMUs.
JloHayyHble TPEICTABJICHUSA O 3apOXKACHUU XU3HU (KpealroHu3M). ['Mmore3a moOCTOSIHHOTO
CaMO3apoKICHUS KU3HH U €€ onpoBepkeHue onbitamu . Penu, JI. Cnannanuanwy, JI. [Tactepa.
[IpoucxoxaeHue Ku3HU U aCTPOOUOJIOTHS.

OcHoOBHBIE ATanbl HeOpraHU4Yeckoi sBoronuu. [Inanerapras (reojgoruyeckas) BOJIONHS.
XuMmuyeckasi 3BOJIONMS. AOUOTEHHBIA CHHTE3 OPraHMYECKHX BEIIECTB W3 HEOPraHUYECKHX.
Ompir C. Mumimnepa u I'. FOpu. OOpazoBanue mnonumepoB u3 MoHoMmepoB. KoarepBaTHas
runiote3a A. M. Omapuna, rumote3a mnepBuyHoro OynboHa JIk. XoiaeiHa, TeHeTHYecKas
runiote3a I'. Mémrepa. Pubosumbr (T. Yek) um rumoteza «vupa PHK» V. T'mnbepra.
®opmupoBanue MeMOpaH U BOSHUKHOBEHHE MTPOTOKIIETKH.

Uctopus 3emmn u wmeroabpl e€ wusydeHus. Vckomaemble OpraHHMYeCKHe OCTaTKH.
l'eoxpononoruss u e€ Meronpl. OTHOcUTeNnbHAasE U a0COJIOTHAsT  TE€OXPOHOJIOTHSI.
['eoxpoHonoruyeckast mKana: 30Hbl, SPbI, IEPUOJIBI, FTTOXH.

HavanpHbie sTamsl opranuueckoil sBomonuu. [losBieHne U 3BOMOLKSA MEPBBIX KIETOK.
Opomoius Metabonusma. Bo3HukHOBeHHE mepBbIX 3KocucTeM. CoBpeMeHHble MHKpPOOHBIE
OMOIIEHKM Kak aHajor mepBbix Ha 3emiie coobmiectB. CrpomartonmuTsl. [IpokapuoTel u
9yKapuOTHI.

[Ipoucxoxaenue sykapuoT (cuMOMOTeHe3). DBOMIOIHMOHHOE MPOUCXOXKIEHUE BUPYCOB.
[IpoucxoxaeHue MHOTOKJIETOYHBIX  OpPraHU3MOB. BO3HMKHOBEHHE  OCHOBHBIX  IpyHI
MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE D3Talbl HBOJIIONMHU BBICHIUX pacTeHuil. OCHOBHBIE apoMOp(h03bl PaCTEHUH.
Beixon pacrenuii Ha cymy. llosiBneHue CHnopoBbIX pAacTeHMil M 3aBOEBAHHWE HUMHU CYIIU.
Cemennble pactenus. [IponcxoxaeHne NBETKOBBIX PACTCHHM.

OcHOBHBIE 3Tamlbl 3BOJIOIMU KUBOTHOrO Mupa. OCHOBHbIE apoMOp(O3bl >KUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOsIBIIEHHE COBPEMEHHBIX TUIOB. [lepBhie XOpHoBBIE
KHUBOTHBIC. J)KH3HB B BOjie. DBOJIONUS MMO3BOHOYHBIX. [Iponcxoxaenue ampuomii u penTuauii.



[TpoucxoxaeHre MieKONMUTAMUX W mTull. [IpuHnun kimogeBoro apomopdosa. OcBoeHue
0€CIT03BOHOYHBIMH U MTO3BOHOYHBIMHU YKUBOTHBIMH CYIIIH.

PazButue xxu3Hu Ha 3emIie 1O 3paM U Mepuogam: apxeH, MpoTepo3oi, najaeo3oi, Me3030M,
KaifHo30M. OOmmas XapakTepHCTUKa KIUMaTa M TeoJIOTHYeCKuX mpoueccoB. IlosBrnenune wu
pacuBeT XapakTepHBIX OPraHU3MOB. YTJIe0Opa30BaHUE: €ro YCIOBUS M BIHMSHHE Ha Ta30BbIH
cocraB atMochepsl.

MaccoBbie BBIMHpPAHUSI — JKOJOTUUYECKHE KPU3HUCHI Tponuioro. IlpuunHbl U criencTBus
MaccoBbIX BbIMHpaHuil. COBpPEMEHHBIN 3KOJOTMYEeCKU KpU3HC, ero ocobeHHoctu. IIpobiema
COXpaHeHus1 6Mopa3zHooOpa3us Ha 3emiie.

CoBpemMeHHasI cucTeMa OpraHu4Yeckoro Mupa. [IpuHIHUIBI KiIacCH(PHUKAIIMTN OPraHu3MOB.
OcHOBHBIE CUCTEMATUYECKUE TPYIIBI OPraHU3MOB.

JdeMoHcTpanuu

[Moptpetsr: ®@. Peau, JI. Cnanmnanuanu, JI. [actep, . 1. Meunukos, A. U. Onapun, JIx.
Xonneitn, I'. Ménnep, C. Musnnep, I'. FOpu.

Tabmuubl u cxembl: «Cxema omnbita @. Pean», «Cxema onbita JI. TlacTepa mo mzydeHuto
camo3apoxkieHust xu3Hm», «Cxema omnbita C. Musepa, I'. FOpu», «Otansl Heopranuueckoit
sBosoKNY, «['eoxpoHosornyeckas mkana», «HadanpHble 3Tanbl OPraHUYECKOM 3BOIIOLMMY,
«Cxema o0O0pa3oBaHHUSI JyKapuoT MyTéM cuUMOuoreHeza», «CucremMa >KUBOW MPHUPOIBD,
«Ctpoenne  Bupyca», «Apomopdo3sl pacteHuit», «PunmOoPuUTH», «OTHOKIECTOYHBIC
BOJIOPOCHN», «MHOIOKJIETOUHbIE BOXOpOCHn», «Mxwm», «llanmopoTHukm», «l'omocemeHHbIE
pacteHus», «OpraHbl LBETKOBBIX pacTeHui», «Cxema pa3BUTHS KUBOTHOTO MHUpPay,
«Apomop¢o3bl KUBOTHBIX», «lIpocteitmuey, «Kumeunononoctueiey», «llmockue uepBu»,
«YneHucroHorue, «PEIOEIY, «3eMHOBOIHEICY, «[IpecmbIikaronuecs», «lItunpn,
«Mnekonuraromue», «Pa3BuTue KuU3HM B apxelckoll ape», «Pa3BuUTHME KU3HU B
MPOTEPO30MCKON 7pe», «Pa3BuTue JKU3HM B TMANEO30MCKONM 3pe», «Pa3BuTHE KU3HU B
ME3030MCKOM 3pe», «Pa3BuThMe KM3HMU B KaWHO30MCKOW »Hpe», «CoBpeMEHHas CcucTEMa
OpPraHUYECKOTO MHUPaY.

O6opynoBanue: repOapud pacTeHUN pa3IUYHBIX OTMAEIOB, KOJUIEKIUH HACEKOMBIX,
BJIQ)KHBIE Tpenaparbl XKUBOTHBIX, PAaKOBUHBI MOJUIIOCKOB, KOJUICKIIMH HIJIOKOXKHUX, CKEJIETHI
MO3BOHOYHBIX J>KMBOTHBIX, Yydeda MTHUIl W 3BEpel, KOJUIEKIIMH OKaMEHEJIOCTEH, IMOJIe3HBIX
HCKOIAEMBIX, MYJISKU OPraHMYECKUX OCTATKOB OPraHU3MOB.

Bupryanbnas JjadoparopHasi padora «MojaenupoBanue onbiToB Mumepa—tOpu 1o
M3Y4YEeHHIO a0MOTEHHOTO0 CUHTE3a OPraHMYeCKUX COSAMHEHUN B IEPBUYHOM aTMocdepey.

JlaGoparopHass padora «/3ydeHue U ONHMCaHUE HCKOMAEMbIX OCTAaTKOB JPEBHUX
OpPraHU3MOBY.

IIpakTnueckass padora «/3yueHne o0coOEHHOCTEH CTPOCHHS PpACTCHHUU pPa3HBIX
OTJICTIOBY.

IIpakTnyeckas padora «/3ydenne ocOOEHHOCTE CTPOCHUS MO3BOHOYHBIX KUBOTHBIX).

Tema 5. IIponcxoxaeHue 4eji0BeKa — AHTPOIOTeHe3

Pa3nensl u 3agaun aHTPONOIOTUU. MeTO1bI aHTPOIIOJIOTUH.

CraHoBJIeHHE TPEACTABICHUI O MPOUCXOXKICHUHM YeJIOBeKa. Peluruo3Hble BO33PEHUS.
CoBpeMeHHbIE HAYYHbIE TEOPHUHU.

CxonctBOo  uenoBeka ¢ KUBOTHbIMH. (CuHcTeMaTrWyeckoe TMOJIOKEHHE YeJIOBEKa.
CBuzeTenbcTBa CXOJCTBA 4YENOBEKAa C JKMBOTHBIMH: CPaBHUTEIBHO-MOP(OIOTHUECKHE,
AMOpHOJIOTUYECKUE, (DU3HOTIOrO-OMOXHUMHUYecKHue, TMoBeAeHueckne. OTauuus YejoBeKa OT
AKUBOTHBIX. [IpsIMOX0K/IeHHE M KOMIUIEKC CBSI3aHHBIX C HUM MPU3HAKOB. PazBUTHE TOJOBHOTrO
MO3ra ¥ BTOPOW CUTHAIbHOU CHCTEMBI.

HBuwxymmue  cuibl  (QakTOpel)  aHTPOMOTEeHe3a:  OWOJIOTMYECKHE,  COIHAIIbHBIC.
CooTHolIeHHEe OMOJIOTHYECKHUX M COITUANBHBIX (DAKTOPOB B AaHTPOTIOTEHE3E.

OcHoBHBIE CTaJUU aHTpOIOTeHe3a. PaHHUe YenmoBexkooOpa3Hbie 00e3bsHBI (TPOKOHCYIIHI)
Y paHHUE TOHTUBI — OOIIKE MPEIKH YeTOBEKOOOPa3HBIX 00€3bsiH U TI0JIeiH. ABCTPATOMUTEKN —



JIBYHOTHE INPEIKU JItoned. UenoBek ymelnbld, IEepBble M3rOTOBJICHMs Opyauid Tpyna. Yemoek
NPSIMOXOIALINIA M MEpBBIN BBIXOJ JtoAeH 3a mpeaensl Adpuku. YenoBek rerdaenbOoeprckuii —
o0mmumii IpeoK HeaHIePTAIbCKOTO YeIOBEKa M YeJIOBEKa pa3yMHOT0. YeIoBeK HeaHJepTalbCKuit
KAaK BHJ JIIOJEH XOJOJHOIO KJIMMara. YelloBEeK pa3yMHBI COBPEMEHHOIO THIIA, JIEHHCOBCKUU
YeJI0BEK, OCBOCHHE KOHTHHEHTOB 3a npeaenamMu Adpuku. [laneoreneTnka u najaeoreHOMHUKA.

DOBOJIIOLMS COBPEMEHHOI'O 4ejoBeKa. EcTecTBeHHbINI OTOOp B MOMYJSALUSAX 4YeJIOBEKa.
MyraunoHHbIH npouiece U noauMophusM. [lonynsinroHHBIE BOJIHBL, Apei] reHoB, MUTpaIHS U
«3¢hdEeKT OCHOBATENS» B MOMYIALUAX COBPEMEHHOTO YEIOBEKA.

Yenoseueckue pacbl. [lonstue o pace. bosbuine pacel: eBporneouaHas (eBpasuiickas),
aBCTPAJIO-HETPOUAHAs (PKBaTOpHalIbHAs), MOHIOJIOMIHAs (a3MaTCKO-aMepuKaHckas). Bpems u
IIyTM pacCeJICHWs 4YeloBeKa IO IUIaHeTe. EaMHCTBO 4enmoBedeckux pac. Hayunas
HECOCTOSITENIbHOCTh ~ pacu3Ma. [IpucnocoOmeHHOCTh  4YeloBeKa K  pa3HbIM  YCIOBUSM
OKpyxarolei cpenpl. BnusiHue reorpaguueckoil cpenpl U apeiida reHoB Ha MOp(OIOTHIO U
(U3HOJIOTHIO YETIOBEKa.

MexauciurinHapable METoAbl B (U3MuUecKo (OMOJIOTMYECKOM) aHTPOIOJIOTHH.
OBOJIIOLMOHHAS ~ AaHTPOIOJIOTHS U TAaJCOAHTPOIOJIOTHUSI  YEJIOBEYECKUX  MOMYJISAIHil.

buocounansHbie UCCIIEIOBAHUS IPUPOIBI YeJI0BEKa. HccnenoBanue
KOABOJIOIMUONOIOITHYECKOTO U COLIMATIBHOTO B YEIIOBEKE.
JdeMoHcTpauuu

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

Tabmumpr u  cxembl: «MeToasl  aHTPOMOJIOTUM», «[OJOBHOW MO3T YEJIOBEKay,
«UYenoBexkoobOpaszHbie 00e3bsiHB», «CKENeT 4YelloBeKa W CKeNeT IIUMITaH3e», «PyaumeHTsr u
aTaBU3MbI», «J/IBIKyIMe CHUJIBI aAHTPOINOTEHE3a», <« DBOJIOIMOHHOE JIPEBO  YEJIOBEKay,
«ABcTpanmonureky», «HemoBek ymensliy, «4enoBek mpAMOXOAAIni», «J{eHUCOBCKUN YETOBEK»
«Heannepranpup», «KpomanboHIB», «lIpeaku uemoBeka», «ITallbl ABOJIOIUN YEIOBEKA,
«PackpI yenoBekay.

O6opynoBaHue: MyJISDKA OKaMEHENIOCTeH, IPEeIMETOB MaTepHaIbHON KYJIbTYphl IPEIKOB
yenoBeka, penpoaykuuu (pororpaduu) KapTHH C  MHUDOTOTHYSCKUMH H  OMOJICHCKUMU
CIOKETaMH MPOUCXOKACHUS YelloBeka, poTtorpadri HaX0JIOK UCKOMAEMbIX OCTaTKOB YeJIOBEKa,
CKEJIET 4YeJIOBEKa, MOJIEJb Yepera 4YelOBeKa M Yepera IIMMIIaH3€, MOJIEIb KUCTH YeJlIOBEeKa U
KHCTH IIMMIIaH3€, MOJIETIU TOpca MPEAKOB YEJIOBEKA.

JladbopaTtopHas pabora «/3yueHne OCOOEHHOCTEH CTPOCHMS CKeJieTa 4YeJIOBEKa,
CBSI3aHHBIX C MIPAMOXOKICHUEM.

IIpakTuyeckas padora «/3ydeHre 3K0JIOrMUECKUX aJanTalyid YeJTOBEKay.

Tema 6. Dxosoruss — Hayka O B3aHMOOTHOLIEHHMSIX OPraHu3MOB H
HA/IOPTraHU3MEHHBIX CHCTEM € OKpYKawuieil cpeaou

3apoxxJeHue W pasBuThe dKojoruu B Tpynax A. ['ymGonpara, K. @. Pymee, H. A.
CeepuoBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznensl u 3amaum skosnoruu. CBs3b
9KOJIOTHUHU C JPYTUMH HayKamHu.

Metonsl skosorun. [loneBbie HaOmOAEeHUSA. DKCIIEPUMEHTHI B AKOJIOTUU: MPUPOJHBIE U
naboparopubie. MoJienupoBaHue B 3KOJIOTUHA. MOHUTOPUHT OKpPYKAIOILIEH Cpellbl: JTOKAIbHBIMH,
PETrHOHANBHBIN U TI100aIbHBIN.

3Haue€HHE SKOJOTUYECKHX 3HAHWM JJis YeloBeKa. DKOJIOTMYECKOE MHUPOBO33pPEHHE Kak
OCHOBa CBfA3€H YeloBEeYeCTBa C Mpupoaoi. DPOpMHUpPOBAaHUE HKOJOTUYECKOM KYIbTYpPhl U
9KOJIOTUYECKOW IPaMOTHOCTH HACEJICHHUS.

JdeMoHcTpanuu

[Moptpetsr: A. I'ymbonsar, K. @. Pynse, H. A. Ceseprios, D. I'ekkenb, A. Tencnu, B. H.
Cyxkaués.

Tabmuier 1 cxeMbl: «Pa3nensl sxonorum», «MeTosl 3KoJIorum», «CxemMa MOHUTOPHHTA
OKpYXKAIOLIEH CPeabD».

JlabopaTopHas padora «/3ydyeHne MeTO1I0B HKOJIOTHYECKUX HCCIIEJOBAHUI.



Tema 7. OpranusmMsl H cpea 0OOMTaHUA

Okonorndyeckue (akTopel M 3aKOHOMEpPHOCTH ux JjeiictBua.  Knaccudukarms
OKOJIOTUYECKUX  (hakTOpoB: abumoTWyeckue, OHMOTHYECKHE, aHTpororeHHele.  OOmue
3aKOHOMEPHOCTH JICUCTBUS 3KoIorndecknx paxtopos. [IpaBuno munnmyma (K. npenrens, FO.
JInbux). TonepaHTHOCTh. DBPUOMOHTHBIC U CTCHOOMOHTHBIC OPTaHU3MBI.

AbuoTtnueckue (akropsl. CBET KaK SKOJIOTHYECKUN (akTop. JeHcTBHE pa3HBIX Y9aCTKOB
COJIHEYHOT'O CIEKTpa Ha OpPraHU3Mbl. ODKOJIOTMYECKHE TIPYNIbl PACTEHUM M JKUBOTHBIX IIO
OTHOIIIEHHUIO K cBeTy. CUTHalIbHAs poJjib cBeTa. DoToneproam3m.

Temneparypa kak skosorudeckuid Qaxrtop. JleiictBue TemmepaTypsl Ha OpraHHU3MBI.
[TolikunorepMHbIe 1 TOMOHOTEPMHBIE OpPraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHbBIE OPTAHU3MBI.

Brnaxxnocts kak skosnorudeckuid ¢akrop. IlpucrnocoOneHusi pacTeHuil K MOIIEP>KaHUIO
BojHOTO Oananca. Kiaccudukanus pacteHuil 1Mo OTHOIIEHWI0O K Boje. [IpucnocoOneHust
KUBOTHBIX K U3MEHEHUIO BOJJHOTO PEKUMA.

Cpenpl oOuTaHMsI OpPraHU3MOB: BOJIHAs, HA3€MHO-BO3JYIIHAs, MOYBEHHas, TJIyOWHHAas
MOANOYBEHHAsI, BHYTpUOpranusMeHHas. DU3MKO-XMMUYECKHE OCOOEHHOCTH Cpell OOUTaHuA
opranu3moB. [Ipucrnoco0aeHust OpraHu3MoB K KHU3HU B Pa3HbIX Cpellax.

buonoruueckue putmel. BHemHue 1 BHyTpeHHHE pUTMbL. CyTOYHBIE U TOJAUYHBIE PUTMBIL.
[Iprcnoco6aeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSM YCIOBUHM JKHU3HH.

XKuzuennsie ¢opmbl opranuzMoB. Ilonarue o xusHeHHOU (opme. XKuzHeHHbIE (DopMBI
pacTeHMii: JAepeBbs, KyCTApHUKH, KYCTApPHUYKH, MHOTOJIETHHE TpaBbl, OJHOJIETHUE TpPAaBBI
Kuznennole GOpPMBI KUBOTHBIX: THUIAPOOUOHTHI, T€OOMOHTHI, a’pOoOHOHTHL. (coOeHHOCTH
CTpOEeHUS 1 00paza *KU3HU.

buotnueckne  daktoppl. Buapl OMOTHYECKWX  B3aUMOJCHCTBUN:  KOHKYPEHIHS,
XHUIHUYECTBO, CUMOMO3 U ero ¢Gopmsl. [lapazutusm, koomeparus, MyTyain3M, KOMMEHCAIU3M
(kBapTHpaHTCTBO, HaxyieOHWYecTBO). Herpoduueckue  B3ammonelcTBHS  (TOMHYECKHE,
dbopuueckue, Qadbpuyeckue). 3HaueHHE OMOTUUYECKUX B3aWMOJICHCTBHMA JUIS CYIIECTBOBAHUS
OpraHu3MoB B cpezie ooutanus. [IpuHIIUTT KOHKYPEHTHOTO UCKITIOUEHHUSI.

JdemoHcTpauuu

Tabmuupl 1 cxembl: «IKojorudeckue (HakTopbl», «CBETOBOM CIEKTP», « IKOJOTHUECKHUE
TPYIIBI dKUBOTHBIX 110 OTHOIIEHHIO K CBETY», «TEMIOKPOBHBIE )KUBOTHBIEY, «XO0JI0JHOKPOBHBIE
KUBOTHBIEY, «DU3NOJIOTHUYECKUE aJalTallMd >KUBOTHBIX», «Cpeabpl OOMTaHHS OpPraHU3MOBY,
«buonoruyeckue putMbl», «KusHeHnoie GopMbl pacTeHH», «Ku3HeHHbIE (HOPMBI )KUBOTHBIX,
«9KOocUCTEMA IIMPOKOIMCTBEHHOIO Jieca», «DKOCUCTEMA XBOMHOTO Jiecan, «llenmu nuranusy,
«XwumnangectBoy, «Ilapasutusmy», «Konkypenius», «Cumonosy», «Kommencanuzmy.

O6opynoBanue: repbapuu pacTeHU M SKUBOTHBIX, MPUCIIOCOOICHHBIX K BIUSHUIO
pPa3IMYHBIX  DKOJOTHYECKHX  (aKTOpOB, TepOapuu  CBETONIOOWMBBIX, TEHETIOOMBBIX U
TEHEBBIHOCIUBBIX PACTEHUH, CBETOIIOOMBBIC, TCHEIIOOMBHIE M TEHEBBIHOCIWBBIE KOMHATHBIC
pactenusi, repOapuMl U KOJUICKIMU TEIJIOMIOOMBBIX, 3UMOCTOMKHX, MOPO30YCTOMYUBBIX
pacTeHMii, dYydena NTUI U 3Bepeil, repdapuu pacTeHU, OTHOCSIIUXCS K TUrpoduram,
KcepoduTtam, Me30(pUTaM, KOMHATHBIE PACTEHUS JAHHBIX TPYII, KOJJICKIUU KUBOTHBIX,
oOUTAIONINX B Pa3HBIX cpefax, repbapuy U KOJUIEKIIMU PACTEHUH U >KMBOTHBIX, 00JaJal0lIuX
yepTaMHd MPUCHOCOOIEHHOCTH K CE30HHBIM HU3MEHEHUSM YCIOBUH JKU3HH, repbapuu u
KOJUICKIIMM PACTEHUH U JKUBOTHBIX PAa3IMYHBIX >KU3HEHHBIX (OPM, KOJUIEKIIMH >KHUBOTHBIX,
YYaCTBYIOIIHX B PA3TMUHBIX OMOTHYECKUX B3aUMOACHCTBUSIX.

JlaGopatopHasi padora «BbIsiBieHHE IPUCTIOCOOIECHHI OPraHU3MOB K BIUSHUIO CBETa.

JlaGopaTtopHas padora «BblsiBIeHME MPUCIIOCOOICHUNH OPraHU3MOB K BIMSHUIO
TEMIIEPATypPbI».

JlaGopaTtopHass paGora «AHATOMHYECKHE OCOOCHHOCTH PACTEHHMH U3 pa3HBIX MECT
oOUTaHUSD.

Tema 8. IKk0J10rUs1 BUAOB M NOMYJISAIHI



DKOJIOTUYECKHE XapaKTEPUCTHKHU Momyssiud. [lonmymsuus xak OHOJOrHyYecKas cucTeMa.
Ponp HeogHOpoAHOCTH cpenbl, (GU3NYECKUX OapbepoB M OCOOCHHOCTEH OWOJIOTMH BHUJIOB B
(hopMUpPOBaHUK TPOCTPAHCTBEHHON CTPYKTYPHI NOMYAIiA. OCHOBHBIE OKA3aTEH MOYIISIHH:
YHUCJIEHHOCTb, IUIOTHOCTh, BO3PAacTHAas W IOJOBas CTPYKTYpa, POKIAEMOCTb, IPUPOCT, TEMII
pocTa, CMEPTHOCTb, MUTPALUSL.

Dkojoryyeckasi CTpykTypa nomyasiuunu. OneHka YHCIEHHOCTH Momyisiuuu. JluHamuka
NONYJSIUK U €€ perynauus. buotrnueckuil noreHuan nonyisuuu. MoaeaupoBaHue JUHAMUKU
nonymsiuui. Kpuble pocra uuncieHHocTd mnomynsuuu. Kpusble BbDKHMBaHMs. Perynauus
YHUCICHHOCTH TOMYJSIIUKA: pPOJib (AaKTOPOB, 3aBHCALNIMX M HE 3aBHCAINIMX OT IUIOTHOCTH.
DKoJioruueckue crpareruu BusoB (I- u K-ctparerun).

[lonsitue 00 »sKoyOTMUECKON HHIIE BUAa. MecrooOuTanue. MHoOromepHas MOJETb
skonornueckod Humm/x.M. XatunHcona. Pazmepsl skonormdyeckod Humu. llotennmnansnas u
peain30BaHHAs HUIIM.

Bun kxak cucrema nomynsauuid. Apeansl BUIOB. Buapl M MX >KM3HEHHBIE CTpaTETUU.
DKOJIOTHYECKUE IKBUBAIICHTHI.

3aKOHOMEPHOCTU TIOBEJIEHUS W MUTpalud >KMBOTHBIX. buosiornueckue uHBa3uu
qy»XEPOJIHBIX BUJIOB.

JdeMoHcTpauuu

[Toptper: [Jx. Y. XatunHCcOH.

Tabmuis! 1 cxeMbl: «IKOJIOTHUECKHE XapaKTePUCTUKU MOMYIsiumny», «I[IpocTpancTBeHHas
CTpyKTypa mnomynsuun», «Bo3pacTHble mnupamMuiael nonyiasaun», «CKOpPOCTh 3aceleHUs
MOBEPXHOCTH 3€MJIM Pa3IMYHBIMU OpraHusMammy», «Moaenb skosioruyecko Humm k. H.
XaTuynHCOHaY.

O6opynoBanue: repOapuu pacTeHU, KOJIJICKIIUHU KUBOTHBIX.

JladopaTopHas pa6ora «[IpucrnocobiieHnst ceMsiH paCTeHHUI K pacCeICHUIOY.

Tema 9. IkoJ10rusA CO001IECTB. IKOJTOTHYECKHE CHCTEMBI.

CoobmectBa opranu3moB. buorneHo3 u ero crpykrypa. CBsizu MeXIy OpraHU3MaMH B
OHoILIEHO3E.

OxocuctemMa Kak OTKpbiTas cuctema (A. JIkx. Tencnam). DyHKIIMOHAIBHBIC OJIOKH
OpraHU3MOB B SKOCHUCTEME: IPOAYILEHTbI, KOHCYMEHTbI, peayLeHThl. Tpoduueckue ypOBHH.
Tpoduueckue nenu u cetu. Abuotudyeckue 00ku 3kocucteM. [1ouBBI U UIIBI B SKOCHCTEMAX.
KpyroBopoT BemecTB 1 NOTOK SHEPTUU B SKOCUCTEME.

OcHOBHBIE [TOKA3aTENN IKOCUCTEMBI. bruomacca u npoAaykuus. DKOJIOTHYECKUE MTUPAMHUIBI
qrceln, OMoOMacchl U SHEPTUU.

Junamuxa sxocucmem. Kamacmpogpuueckue nepecmpoiixu. @unykmyayuu. HarpaBieHHbie
3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKlecCUH. [lepBUYHbIE M BTOPUYHBIE CYKIIECCUU U HX
MPUYMHBL. AHTPOINOTEHHBIE BO3JCHCTBUS Ha cykieccud. KiumakcHoe cooOIIecTBo.
buopazHooOpasue 1 moJHOTa KPYroBOPOTa BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIECTB.

[IpuponHbie 3KOCUCTEMBI. JKOcucmemsbl 03€p U peK. IKocucmemvl MOpeU U OKEeaHo8.
Oxocucmemvl myHOp, 1ecos, cmenetl, NyCMbiHb.

AHTpOTIOT€HHBIE  HKOCUCTEMBI. Arposkocucrema. ArpoueHo3. Paznuums wmexny
AHTPOINIOTEHHBIMHU U MPUPOJHBIMU IKOCUCTEMAMU.

VYp6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucteM. ['opoackas ¢iuopa u dayHa.
CunanTponuzanusi ropoJckoil ¢ayHbl. buonormueckoe U  XO3SHCTBEHHOE 3HAa4YeHUE
arposKOCHUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH  ()OPMHUPOBAHMSI ~ OCHOBHBIX  B3aMMOJCWUCTBUI  OpraHW3MOB B
skocucteMax. Ponv kackaonoeo s¢hgpexma u 6uoos-30ughuxamopos (kiouegvix 6ud08) 8
Qyukyuonuposanuu  sxocucmem. llepeHOC SHEPrUM W  BEIIECTB MEXIY CMEXKHBIMU
9KOCUCTEMAMH. Y CTOMYMBOCTH OpPraHU3MOB, TONYJSALMH M DKOCUCTEM B  YCIOBMSIX
€CTECTBEHHBIX U aHTPOIIOIE€HHBIX BO3/ICHCTBUI.



Mexanusmol  8030elicmeusi  3aepA3HeHUll  PA3HbIX MUN08 HaA  CYOOP2AHUIMEHHOM,
OpP2AHUBMEHHOM, NONYIAYUOHHOM U  IKOCUCTMEMHOM YPOBHAX, OCHOBbL IKOJIO2UHECKO20
HOPMUPOBAHUS AHMPONOSEHHO20 6030elicmeusi. MeTo0JI0Tusl MOHUTOPHHIA €CTECTBEHHBIX U
AQHTPOTIOTEHHBIX IKOCHUCTEM.

JdeMoHcTpanuu

[Toptper: A. [Ix. Tencim.

Tabmuier u cxembl: «CTpykTypa OHOIIEHO03a», «DKOCHUCTEMAa IIHPOKOIMCTBEHHOTO JIECay,
«9KocucreMa XBOMHOTO Jecay, «DyHKIHOHAIBHBIE TPYIIBI OPraHU3MOB B OJKOCHCTEMEY,
«KpyroBopor BemectB B 3kocucreMe», «llenu nuTaHus (macTOuiHAas, JETPUTHAs)»,
«DKOJIOTHYECKas MMPaMUIa YHCe», « DKOJIOTHYECKas MupaMuia OMoMacchl», «IKOJIOTHIECKast
nupamuaa sHeprum», «OOpazoBanue OonoTa», «llepBuunas cykuneccus», «BoccranoBieHue
Jjeca 1ocie moxapa», «JKocucTema 03epa», «ArpoieHo3», «KpyroBopoT BellecTB M IMOTOK
SHEpPruM B arpoueHosey, «I[Ipumepsr ypOboskocucTem».

OGopynoBanue: repbapun pacTEeHUN, KOJUICKIIMM HACEKOMBIX, Yydelia MTHIl U 3BEpei,
repOapuu KyJIbTYPHBIX U JUKOPACTYIINX PACTEHUH, aKBapUyM KaK MOJIENb SKOCHCTEMBI.

IIpakTnueckas padora «3ydyeHue u onucanue ypOO3KOCHUCTEMBI».

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

IKeKypeust «IKCKypcus B TUIIMYHBIN OuoreoneHo3 (B ayOpaBy, Oepe3HsK, €IbHUK, Ha
CYXOJOJIbHBIN WM TIOWMEHHBIN JIyT, 03€p0, OOJI0TO)».

IKCKypeust «IKCKypcHs B arposKOCUCTeMY (Ha MOJIe WK B TEINIMYHOE X035 CTBO )».

Tema 10. buocgepa — rinodajbHas 3KocucTEMA

buocdepa — obmemnanerapuas o0osouka 3emMid, TAE CYIIECTBYET WJIM CYIIECTBOBaja
KW3Hb. PazBuTHe npenacrasienuii o onocdepe B Tpynax 3. 3rocca. Yuenue B. U. Bepranckoro o
onocdepe. Obnactu 6uocheps! u e€ coctan. JKuBoe BemniecTBo 6rochepsl 1 ero GyHKITUH.

3akoHOMEPHOCTU cymiecTBOBaHMs Onocdepsl. OcobenHocTn O6uochepsl Kak riaodambHOM
skocucteMmbl. JluHamuueckoe paBHOBecue B Ouocdepe. KpyroBopoTsl BemecTtB U
OMOTeOXMMHUYECKHUE ITUKIIBI (YTiepoa, a3oTa). PUTMHUYHOCTH siBIeHUI B Ouocdepe.

3onHanbHOCTH Onocdepsl. [lorsiTne o 6mome. OCHOBHBIE OMOMBI CYIIIH: TYHApPA, XBOWHBIE
Jeca, CMelllaHHble U MIMPOKOJIMCTBEHHBIE Jieca, CTEIH, CaBaHHbBI, TyCThIHHU, TPOIIMYECKUE Jieca,
BBICOKOTOpbA. Kimmar, pacTurenbHbIl U 5KUBOTHBIA MUP OMOMOB CYIIIH.

Crpykrypa ¥ (QYHKIOUS JKUBBIX CHCTEM, OIEHKAa HX PECYpCHOTO TMOTEHIHala U
OorocdepHbIX QYHKITUH.

JdemoncTpauuu

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

Tabmuet u cxemsl: «['eochepst 3emnny», «KpyroBopot azorta B npupoje», «KpyroBopot
yriaepojaa B npupojae», «Kpyrosopot kucnoponaa B npupojie», «KpyroBopoTt BoJibl B IPUPOAE»,
«OcHoBHBIE Omombl cymm», «Knumatudeckue mosica 3emmn», «TyHapa», «Taiiray,
«Cwmemannpiii  jec», «lllupokonuctBennsiii jec», «Cremb», «CaBanHHay, «IlycTbiHY,
«Tpornnueckuit mecy.

Ob6opynoBanue: repbapuu pacTeHHU pa3HbIX OMOMOB, KOJUIEKIIMH KUBOTHBIX.

Tema 11. YeJsioBeKk 1 OKpYykaomas cpeaa

DKoJIOTHYeCKHe KpHU3UChI M WX TNpuuMHBL. Bo3zgelicTBue dvenoBeka Ha Ouocdepy.
3arps3HeHrne BO3IyIIHOM cpeabl. OxpaHa Bo3fyxa. 3arps3HeHHe BOAHOHM cpeapl. OxpaHa
BOJHBIX pecypcoB. Pa3pymenue nmoussl. OXxpaHa NOYBEHHBIX pecypcoB. M3mMeHeHne kimMmara.

AHTpPOTIOTEHHOE  BO3JICMCTBHE Ha pPACTUTENbHBIH M JKUBOTHBIK Mmup. OxpaHa
PaCTUTENBHOTO M XUBOTHOTO MHUpa. OCHOBHBIE MPUHIIUIBI OXPaHbl MPUPObl. KpacHble KHUTH.
Oco60 oxpansembie npupojansie Tepputopun (OOIIT). Boranuyeckue cajasl U 300JI0THYECKHE
MapKH.

OcHOBHBIE TIPUHIIMUITEI YCTOWYMBOTO PAa3BUTHUS YEIOBEUYECTBA U MPHUPOABI. ParmioHaapHOE
IPUPOJIOTIONIF30BAaHUE M COXpaHeHHe OuoJiormyeckoro pasHooOpazus 3emnu. OOmue



3aKOHOMEPHOCTH TJI00ATBHBIX IKOJIOTHYECKUX KpU3uCcOB. OCOOCHHOCTH COBPEMEHHOTO KpHU3HUCa
Y €r0 BEPOSTHBIC MOCIEACTBHSL.

Pa3BuTHE METOMOB MOHHMTOPWHTA PAa3BUTHS OIMACHBIX TEXHOT'CHHBIX IIPOIIECCOB.
Cucmemmnbie uccredosanusi nepexooa K pecypcocoepezaioujeii. U KOHKYPEHMOCNOCOOHOU
aHepeemuke. Buonocuueckoe pasnoobpazue u douopecypcol. HayuonanvHvle ungopmayuonHvle
cucmemvl, obecneuusaiowjue O00CMyn K UHGOpMAYUU NO COCMOSHUIO OMOENbHLIX U0 U
akocucmem. OCHOBbL IKOpeadbuIUMayu IKocucmem u cnoco6o8 6opvobl ¢ GUONOBPENHCOCHUAMU.
Pexoncmpykyus Mopckux u Ha3eMHbBIX IKOCUCTIEM.

JdeMoHcTpanuu

Tabmuuer w  cxembl: «3arps3sHeHne arMocepbl», «3arpsi3HEHHE THIPOCOHEphI»,
«3arpssHeHne  TOuBB», «llapHuUKOBBIA  3hdexT», «Ocobo oxpaHseMble MPHUPOTHBIC
TeppUTOPUN», «MOJEIN YIPABISIEMOTO MUPaY.

Ob6opynoBanue: ¢dotorpaduu OXpaHAEMBIX PACTEHHMH U JKUBOTHBIX KpacHOW KHHUTH
Poccniickoit ®denepanuu, KpacHoil KHUTM pernoHa.

INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOTI'A
HA YPOBHE CPEJHEI'O OBLIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3ylbTaTaM OCBOCHHS OOyYaroIIMMUCS
MpOrpaMM CPEIHETO 00Iero 00pa3oBaHus: TMIHOCTHBIE, METAIIPEIMETHBIC U TIPEIMETHBIC.

B cTpykType NMYHOCTHBIX PE3yJbTaTOB OCBOEHHUS MPOTPaMMBI MO OMOJIOTHUU BBIJACICHBI
CIIENYIONINE  COCTaBIIAIONIME: OCO3HAHWE OOYJAIONIUMHUCS  POCCHMCKOW  Tpa)KIaHCKOMN
WUJIEHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEIPHOCTH WU CaMOOMPEICICHUIO,
Hanuyue momueayuu K OOyUYEHUIO OHWOJIOTHH, YeleHanpasieHHoe pazeumue BHYTPECHHUX
yOXKJICHUI JTUYHOCTH HA OCHOBE KITIOUEBBIX IIEHHOCTEH M MCTOPUUYECKHUX TPATUIUN Pa3BUTHUS
OMOJIOTUUECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCMb OOYYAIONIMXCS PYKOBOJICTBOBATHCS B
CBOGH  JCATENHHOCTH  IIEHHOCTHO-CMBICIIOBBIMH  yYCTAaHOBKaMH, TPHUCYIIUMU  CHCTEME
OMOJIOTHUECKOTO  O0pa3oBaHUs, HAIUYUe  NPABOCO3HAHUS ~ DKOJOTUYECKOW  KYJIbTYPHI,
CnOCOOHOCMU cMABUMb TICIIA U CTPOUTD KU3HEHHBIC TIJIaHBI.

JIM4HOCTHBIC PE3yNIbTaThl OCBOCHHS IIPOTPAMMBI 110 OMOJIOTHH JOCTHTAIOTCS B €IUHCTBE
y4eOHOW M BOCIIUTATEIBHOUN NEATETLHOCTH B COOTBETCTBUHU C TPAIUIIMOHHBIMH POCCHHUCKUMH
COITMOKYJIbTYPHBIMH, HCTOPUUCCKUMH U JTyXOBHO-HPABCTBEHHBIMU IIEHHOCTSMHM, IPUHITHIMHA B
o0IIecTBe MpaBWIaMH W HOPMaMH TOBEJIEHUS M CIOCOOCTBYIOT IIpOIleccCaM CaMOIIO3HAHUSA,
CaMOBOCIIMTAaHUS U CAaMOPA3BUTHS, PA3BUTHUSI BHYTPEHHEW MO3HMIIMU JTUYHOCTH, MATPUOTU3MA U
YBOKEHUSA K 3aKOHY U IPABOIMOPSAKY, YEJIOBEKY TpyJda U CTapIIeMy MOKOJIEHUIO, B3aUMHOTO
yBOXKEHUSA, OEpeKHOr0  OTHOWIEHUS K  KYJIbTYpHOMY  HAClIEQUI0 W TPaaUuLUIM
MHOTOHAIMOHaNBHOTrO Hapoa Poccuiickoit deneparuu, mpupoje 1 OKpyKarolien cpere.

JIndHOCTHBIE pe3yabTaThl OCBOEGHMsI YydeOHoro mnpenmera «buonorus» oTpakaroT
TOTOBHOCTh M CIOCOOHOCTH OOYYarONIMXCSl PYKOBOJICTBOBATHCS C(HOPMUPOBAHHON BHYTpPEHHEM
MO3UIMEN JIMYHOCTH, CHUCTEMOW LEHHOCTHBIX OpPUEHTALMM, TMO3UTUBHBIX BHYTPEHHUX
yOeXJAeHU, COOTBETCTBYIOIIUX TPAAUIMOHHBIM IIEHHOCTSM POCCHIMCKOTO  OOIIecTBa,
pacuIMpeHre >KM3HEHHOTO OMbITa M OMNbITA AESITENbHOCTH B MPOLIECCE pPeaTu3allud OCHOBHBIX
HaIpaBJIEHUH BOCIIUTATEIbHOM IEATEIbHOCTH, B TOM YUCJIE B YaCTH:

1)rpaxaaHckoro BOCHMTAHUS:

chOpPMUPOBAHHOCTh TPAKIAHCKOM TO3UIMH  OOydarlerocs Kak aKTHUBHOTO U
OTBETCTBEHHOTO WJIE€HA POCCHICKOTO OOIIECTBA;

OCO3HAHHWE CBOUX KOHCTUTYIIMOHHBIX TMpaB M OOS3aHHOCTEH, yBa)K€HUE 3aKOHA U
MPaBOMOPSIIKA;



TOTOBHOCTh K COBMECTHON TBOPYECKOW AEATEIBLHOCTU TPU CO3/IaHUU YIEOHBIX MPOEKTOB,
pelIeHnn y4eOHBIX U MO3HABATEIBHBIX 33]1a4, BEITIOJTHEHHH OUOJIOTHYECKIX IKCIICPUMEHTOB;

CIOCOOHOCTh  OMpENeNATh COOCTBEHHYIO TIO3HMLHMIO 10 OTHOUICHHIO K SIBJICHHUSM
COBPEMEHHOM KU3HU U OOBSCHATH €€;

YMEHHE yYUTBIBATH B  CBOUX JCUCTBUSAX  HEOOXOJUMOCTh  KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOJIEH C pa3HBIMH YOEKIECHUSAMH, KYJIbTYPHBIMU IIEHHOCTSIMU U COLIMAIBHBIM
MI0JIOKEHHUEM;

FOTOBHOCTh K COTPYJHHUYECTBY B TIPOIIECCE COBMECTHOTO BBIMOJHEHUS YYECOHBIX,
[I0O3HABATEIbHBIX M HCCIIEJOBATENbCKUX 3a/la4, YBAXXUTEJIBHOIO OTHOLIEHUS K MHEHUIO
OTIITOHEHTOB MPH OOCYKJICHHH CIIOPHBIX BOIIPOCOB OMOJIOTHIECKOTO COJICPIKAHMS,

TOTOBHOCTh K TYMAHUTAPHOU U BOJIOHTEPCKOU JIEATEIHLHOCTH;

2) NaTPpMOTHYECKOTO0 BOCIIUTAHMS:

c(hopMUPOBAaHHOCTh POCCUNUCKON TPAKIAHCKON UJICHTUYHOCTH, MTATPUOTU3MA, YBAXKCHUS K
CBOEMY HApoOJy, 4yBCTBa OTBETCTBEHHOCTH Iiepes] PoAMHOMN, TOpAOCTH 3a CBOW Kpai, CBOIO
Ponuny, cBOM S3bIK U KyJIBTYpY, IPOILIOE U HACTOSIIIEE MHOTOHAIIMOHAILHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIEHHE K MPUPOJHOMY HACIEIUI0 ¢ TaMSATHHUKAM TPUPOJIBI,
noctuxkeHusiM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYAE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUUCKUX YUEHBIX B CTAaHOBJIEHHE M pa3BUTHE
OMOJIOTHH, TOHUMAaHUSI 3HAYCHUST OMOJIOTUH B TIO3HAHUH 3aKOHOB MPUPOJIbI, B )KU3HU YEJIIOBEKA U
COBPEMEHHOT0 00111eCTBa;

uaeiHas yoexa1EHHOCTh, TOTOBHOCTh K CIIY)KEHHIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero Cyan0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HaHME JYXOBHBIX IIEHHOCTEN POCCUIICKOTO HApO/Ia;

c(OpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TTOBEICHHUS;

CIOCOOHOCTh OIICHMBATh CUTYaIMI0 U IMPUHUMATh OCO3HAHHBIE PEIICHUS, OPHUEHTUPYAICH
Ha MOPaJIbHO-HPaBCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HAHHKE JIMYHOTO BKJIaJla B IOCTPOECHUE YCTOMYMBOTO OYAyIIEro;

OTBETCTBEHHOE OTHOIIEHUE K CBOMM pOJMTENSM, CO3JAHUI0 CEMbUM HAa OCHOBE
OCO3HAHHOTO MPUHATUSA LIEHHOCTEW CEMEHMHOM KU3HU B COOTBETCTBHM C TPAJULMIMHU HApPOJIOB
Poccun;

4) 3cTeTH4YeCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOUICHHE K MUPY, BKJIIOYAs 3CTETUKY ObITAa, HAYYHOTO M TEXHHUYECKOIO
TBOPUYECTBA, CIIOPTA, TPyAa, OOLIECTBEHHBIX OTHOIICHHIA;

IMOHMMAaHHE SMOLMOHAIBHOIO BO3ACHCTBUS KUBOM IPUPOBI U €€ LIEHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHHUIO B Pa3HbIX BUJAX HCKYCCTBA, CTPEMJICHHE MPOSIBIATH
KauecTBa TBOPUYECKOU JIMYHOCTH;

5) ¢usuyeckoro BOCHHMTAHHWS, (POPMHPOBAHHUA  KYJbTYPbl 3I0POBbSI M
IMOIMOHAJIBHOI0 0JIArONOJIyYHs:

MMOHMMAaHKE U peanu3alus 3J0pOBOro U 6e30macHoro oopasa XU3HH (310pOBOE MUTAHUE,
coOroieHre TUTHeHUYECKUX MPaBWII M HOPM, COATaHCHPOBAHHBIM PEXUM 3aHITUNA M OTIbIXA,
perynspHas ¢u3nyeckas aKTHBHOCTb), OEpPEeKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHONICHUS K COOCTBEHHOMY (DPM3MUECKOMY U TICUXUYECKOMY 37I0POBBIO;

MOHMUMAaHUE IIEHHOCTH TPaBWJI HWHAWBUAYAJBHOTO M KOJIJIEKTUBHOTO 0€30MacHOro
MOBEJICHUS B CUTYAIUAX, YIPOKAIOIINX 3I0POBbIO U JKU3HU JIIOJICH;

OCO3HAHHE TOCIEACTBHA M HEMPHUATHS BPEIHBIX MPUBBIYEK (YHOTPEOIEHHUS aIKOTOI,
HapKOTHUKOB, KypeHHs);

6) TPy10BOr0 BOCIIUTAHUA:

TOTOBHOCTH K TPY/Y, OCO3HAHKE IIEHHOCTU MacTepCTBa, TPYIAOTIO0HE;



TFOTOBHOCTb K aKTMBHOM J€SITEILHOCTH TEXHOJIOTMYECKOM U COLIMAIbHOM HAIlPaBJIEHHOCTH,
CMOCOOHOCTh ~ MHUIMUPOBATh, IUIAHUPOBATH M CAMOCTOSITETIBHO  BBIMIOJHATH  TaKYyIO
JESITENILHOCTD;

MHTEpEC K Pa3iu4HbIM cdepaM MpoQecCHOHANBHON AEATEIbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBIH BEIOOp Oymymiel mpodeccuu u peanr30BbIBaTh COOCTBEHHBIC KIU3HESHHBIC TITAHBI;

TOTOBHOCTh M CHOCOOHOCTh K 0Opa30BaHUIO M CaMOOOpPa30BaHHUIO HAa MPOTSHKEHUH BCEH
KU3HU;

7) 3K0JIOTHY€CKOr0 BOCTIMTAHUA:

9KOJIOTMYECKHU 11€1€c000pa3HOe OTHOLIEHUE K IIPUPOJIe KaK UCTOUHUKY KU3HU Ha 3eMile,
OCHOBE €€ CYyIIECTBOBaHUS,

MOBBIIICHUE YPOBHS JKOJOTMYECKOW KYIBTYpBI: MPHUOOpPETEHHE OIbITa IUIAHWPOBAHUS
MTOCTYIIKOB U OLIEHKH UX BO3MOXHBIX MOCJIEICTBUI 7151 OKpYKaIoUeil cpeapl;

OCO3HaHHKE TJI00aJIBHOI0 XapaKTepa dKOJOTHYECKUX MPOoOIeM U MyTel UX peleHus;

CIIOCOOHOCTh MCNOJIb30BaTh NMPUOOpETaeMble MPU U3y4YEeHUU OMOJIOTHH 3HAHUS U YMEHUS
IIpU pElIeHUH NpoOJIEM, CBSI3aHHBIX C PAllMOHAIBHBIM IMPUPOJOIOJIB30BAHUEM (COOIIIOIeHNE
MpaBWJI TOBEAEHUS B MPUPOJE, HANPABIEHHBIX HAa COXpAaHEHHWE PAaBHOBECUS B JKOCHCTEMAX,
OXpaHy BUJOB, IKOCHCTEM, Ouochepsl);

aKTUBHOE HENpUATHE JeHCTBUM, NMPUHOCSIIUX Bpea OKpYXKarollell MpUpOAHON cpele,
yYMEHHE MPOTHO3UPOBATH HEOJIArONPUSATHBIE SKOJIOTMUYECKUE MOCIEACTBUS MpPeIIpUHUMAEMBbIX
JNENUCTBUN U MPEAOTBPAIATh UX;

HaJM4ue Pa3BUTOrO HKOJIOTMYECKOTO MBIIUICHUS, AKOJIOTUYECKON KYIbTYpbI, OIbITa
NESITEeIbHOCTH  DKOJIOTUYECKOW HANpaBICHHOCTH, YMEHHsS pPYKOBOACTBOBATHCA HMH B
M03HABaTEIbHONW, KOMMYHUKATUBHOW M COLIMAIbHOM MpaKTUKE, TOTOBHOCTH K Y4YacTHIO B
MPAKTUYECKON JIEATEIbHOCTH 3KOJIOITMYECKON HAPABICHHOCTH;

8) HeHHOCTH HAYYHOI0 TO3HAHUSA:

cOpPMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HayKM M OOIIECTBEHHOM TMpPaKTUKH, OCHOBAHHOIO Ha JHallore KYJbTYp,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MUDE;

COBEPILIEHCTBOBAHUE S3BIKOBOM M YMTATEIBCKOU KyJIbTYphI KaK CPEICTBA B3AMMOICHCTBUS
MEXKy JIIOJIbMU U MIO3HAHUS MUPA;

MOHUMaHHe crenupuku OUOJIOTUM KaK HayKd, OCO3HaHUsA €€ poju B (OpMUPOBAHUU
PaIMOHAILHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU LIEJIOCTHOTO MPEe/ICTaBICHUsI 00 OKpYXKaIoLIeM
MHpE KaK O €IWHCTBE MPUPOJbI, YeloBeKa M oOOIlecTBa, B [O3HAHUU MPHUPOJIHBIX
3aKOHOMEPHOCTEH U pelieHrnu IpobiieM COXpaHeHUs! IPUPOTHOTO PAaBHOBECHS;

yOexAEHHOCTh B 3HAYUMOCTU OUOJIOTHU Ui COBPEMEHHOW IMBIIIM3AIMU: OOeCreueHus
HOBOTO YPOBHSI Pa3BUTHUS MEAUIIMHBI, CO3JaHME MEPCIEKTUBHBIX OMOTEXHOJIOTHM, CIIOCOOHBIX
peuaTh pecypcHble MpoOaeMbl Pa3BUTHSI YETIOBEUECTBA, MIOMCKA MyTel BBIXOJA U3 III00ATbHBIX
AKOJIOTHYECKUX MPoOsieM U 00ecrieueHus nepexoia K ycTOH4YMBOMY Pa3BUTHUIO, PAITUOHATHLHOMY
MCIOJIb30BAHUIO MIPUPOJAHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KHU3HU;

3aMHTEPECOBAHHOCTH B MOJIyYEHUH OMOJOTHYECKHX 3HAHUU B IIEJSX MOBBIIMICHUS OO0IIeH
KYJIBTYPbl, €CT€CTBEHHO-HAy4YHOH TIpPaMOTHOCTH, KaK COCTaBHOMW 4YacTu (YHKIHOHATbHON
IPaMOTHOCTH O0y4aromuxcs, GopMUpyeMoOil Mpu U3yuyeHUH OUOJIOTHH;

MMOHMMAaHHE CYIIHOCTH METOJIOB IO3HAHMS, HMCIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaXx,
CIIOCOOHOCTH HCIIOJIb30BaTh TIONMy4aeMmble 3HAHUS I aHaiuu3a W OOBSCHEHHS SBICHUMN
OKpYXXAloIlEro MHpa M HPOMCXO/IUX B HEM HM3MEHEHUH, yMEHHE JenaTh O0OOCHOBAaHHbBIE
3aKJIIOUEHUSI Ha OCHOBE HAy4yHBIX (AaKTOB U HMMEIOIIUXCS JaHHBIX C MENbI0 TMOTYyYeHHS
JIOCTOBEPHBIX BBIBOJIOB;

CMOCOOHOCTh CaMOCTOSITENIFHO HCMOJIb30BAaTh OWOJIOTUYECKUE 3HAHMS JUISL pelIeHUs
po0JieM B pealIbHbIX )KU3HEHHBIX CUTYaIUX;

OCO3HAHHE IIEHHOCTH HAayYHOU JEATEIBHOCTH, TOTOBHOCTh OCYLIECTBIIATH MPOEKTHYIO U
HCCIEA0BATENbCKYIO ACSITEIbBHOCTh MHANBUIYAIbHO U B TPYIIIIE;



TOTOBHOCTh M CIIOCOOHOCTb K HEIPEPHIBHOMY OOpa30BaHUIO M CaMOOOpa30BaHMIO, K
AKTUBHOMY IIOJYUYCHHUIO HOBBIX 3HAaHUA 1O OHOJIOTMM B COOTBETCTBHH C >KHU3HEHHBIMU
MOTPEOHOCTSAMHU.

METAINIPEIJMETHBIE PE3YJIBTATHI

MertanpeaMeTHbIe pe3yNIbTaThl OCBOCHUS y4eOHOTo TpenMera «bHOJIOTHS» BKITFOYAOT:
3HaYUMBIC IS (OPMHPOBAHHWS MHPOBO33PCHHS  OOYYAIOIIMXCS  MEKIUCIUTUTHHAPHBIC
(MeXIpeIMETHBIC) OOIIICHAYYHBIE TIOHITHS, OTPAKAIOIINE IEJIOCTHOCTh HAYYHOW KApTUHBI MUPA
U crienn UKy METOI0B TIO3HAHUS, UCIIOJIB3YEMBIX B €CTCCTBCHHBIX HayKax (BEIICCTBO, DHEPTHSI,
SIBJICHUE, MPOIECC, CUCTEMa, HAy4YHBI ()aKT, MPHUHIIMIL, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEeOpHsl, WCCIICIOBaHNE, HAOIIOJCHUE, HM3MEPEHHE, SKCIICPUMEHT W JPYTHE);YHUBEPCAThHBIC
yueOHble JIeHcTBUS (TO3HABAaTEIbHbIE, KOMMYHUKATUBHbBIE, PETYISITUBHBIE), 00ECIEUNBAIOIINE
dhopmupoBanre (HYHKIIMOHATBLHONW TPAMOTHOCTH W COLMAIIBHOW KOMIIETEHIIMH OOYYaronIuXcs;
CIIOCOOHOCTh oOy4Jaronuxcs WCII0JIb30BATh OCBOCHHBIE MEXTUCITUTITTHAPHBIE,
MHPOBO33PECHUYCCKUE 3HAHUS W YHHBEpCaJIbHbIC YyYeOHBIC JICUCTBHS B IO3HABATEIHHOW U
COLIMAIBHOW ITPAKTHKE.

B pesynbrare u3ydeHuss OWOJOTMM Ha YpPOBHE CpeIHEro oOmero oOpa3oBaHHUS Y
obOyuvarorerocss OyayT chopMupoBaHBI MO3HABATENbHBIE YHHUBEpPCAJIbHbIC ydeOHBIE NEWCTBUS,
KOMMYHHKATHBHBIC YHHBEPCAJIbHBIC YYeOHBIC JICHCTBUS, PETYJISATUBHBIC YHUBEPCAIbHBIC
yaeOHbIC ICHCTBUS, COBMECTHAS JICATEIHbHOCTb.

MerTanpeMeTHbIE Pe3yJbTaThl OCBOSHHUS IMPOTPaMMBI CPEIHET0 OOIIero 0o0pa3oBaHUS
OTpaKaloT:

OBiageHHne YHMBePCAJIbHBIMH YUeOHbIMH MO3HABATEIbHBIMH € CTBUSIMU:

1)0a3oBble JornyecKue AeMCTBHS:

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

UCIOJIb30BAaTh TMPU OCBOCHUM 3HAHUN TPUEMBI JIOTUYECKOTO MBINICHHUS (aHalu3a,
CUHTE3a, CpaBHEHMS, Kiaccudukauu, oO0O0OIIeHHs), pPaCKphIBaTh CMBICT OHOJOTHUYECKHUX
MOHATHH (BBIAEIATH UX XapaKTepHbIE MPU3HAKH, YCTAHABIUBATH CBS3H C APYTUMU NOHATUSIMH);

OTIPENeNATh LEIN JAeATeIbHOCTH, 3ajaBas HapaMeTpbl U KPUTEPUM HX JOCTHXKCHHS,
COOTHOCHUTH Pe3yJIbTaThl ACATEILHOCTHU C MOCTABICHHBIMU IIENISIMU;

HCIO0JIb30BaTh OHOJOTHMYECKUE MOHATHS JUIsi OObsCHEHUs (AKTOB M SIBICHUN >KUBOU
MIPUPOJIbI;

CTpPOUTH JIOTUYECKUE pACCYXACHHS (MHIYKTUBHBIC, JICIyKTUBHBIC, [0 AaHAJIOTUN),
BBISIBIISITh 3aKOHOMEPHOCTH M MPOTHUBOPEUMS B PACCMATPUBAEMBIX SIBICHUSAX, (POPMYIHPOBATH
BBIBOJIbI M 3aKJTFOUCHUS;

MIPUMEHATh CXEeMHO-MOJIEJIbHbIE CPEJCTBA MAJIS MPEACTABICHUS CYIIECTBEHHBIX CBS3EH U
OTHOIICHUI B M3y4aeMbIX OHOJOTHYECKHX OOBEKTaX, a TaKKe MPOTUBOPEUMH pa3HOrO poja,
BBISIBIICHHBIX B PA3JIUMYHBIX HH(DOPMALMOHHBIX HCTOUYHUKAX;

paspabaThIBaTh IJIaH PELICHUS MPOOIEMbI ¢ YUETOM aHaIN3a UMEIOLIUXCS MaTepUaIbHBIX
1 HEMaTepUaIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBHI B JIEATEIHHOCTh, OLICHWBATh COOTBETCTBHUE PE3yAbTATOB IIENISM,
OIICHUBATh PUCKU MOCIEACTBUN ACITETbHOCTH;

KOOPJIMHUPOBATh M BBINOJHATH PAaOOTy B YCIOBHSIX pPEaTbHOTO, BHPTYAIbHOTO U
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIILJICHUE MPU PEIICHUH KU3HEHHBIX MPoOIeM.

2)0a30Bble UCCIeA0BaTENbCKUE IeliCTBUS:

BIIJIETh HABBIKAMHU Y4eOHO-HCCIEIOBATENBCKOW U MPOEKTHOW JESITeNbHOCTH, HaBBIKAMH
paspelieHus mpooiIeM, CIOCOOHOCTHI0O M TOTOBHOCTHIO K CAMOCTOSITEILHOMY TOMCKY METOJOB
pElIeHUs MPAKTUYECKUX 3a1a4, TPUMEHEHUIO Pa3IMYHBIX METOJIOB MMO3HAHUS;



WCIIOJIb30BAaTh PA3NIMYHbIE BUABI JIEATCIHHOCTH IO TIOJIYYCHHIO HOBOTO 3HAHMWS, €ro
WHTEPIIPETAINH, MPEOOPA30BAHUI0 M MPUMEHEHUIO B YUEOHBIX CHTYAlHsIX, B TOM YHCIE MPHU
CO3JaHUH YYEOHBIX U COIMABLHBIX TPOCKTOB;

(dhopMHUpOBaTh HAYYHBIN THUI MBIILIICHUS, BIAJACTh HAYYHOW TEPMUHOJIOTHUECH, KITFOUEBBIMU
MOHATHSAMH ¥ METOJIaMU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 3a7a4d B 0OpA30BATEIBHOUN NEATCIILHOCTH U
KU3HECHHBIX CHTYAIHIX;

BBISIBIISITh TIPUYUHHO-CJICICTBEHHBIC CBS3M M aKTyaJIM3UpPOBATh 3a1ady, BBIIBUTATH
TUNOTe3y €€ pelICHHs, HAaXOIUTh apTyMEHTHI JUIS JIOKA3aTelbCTBA CBOWX YTBEPIKJICHUH,
3aJ1aBaTh MapaMeTPbl U KPUTCPUH PEIICHHUS,

AQHAIM3WPOBATh TIOJNYYCHHBIE B XOJC pEHICHHUS 3aJa4dl  pPe3yJbTaThl, KPUTUYCCKU
OIICHUBATH UX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBHSIX;

JaBaTh OIIEHKY HOBBIM CUTYAIIHSIM, OIECHUBATH MPUOOPETEHHBIN OIIBIT;

OCYIIIECTBIISAT IEJICHANIPABICHHBIN TOWCK TEPEHOCa CPEJCTB M CIIOCOOOB JECHCTBUS B
poheCcCHOHANBHYIO CPENY;

YyMETh TIEPEHOCUTh 3HAaHUS B  T[O3HABATEIBHYID W  MPAKTHYCCKyl0 oOnactu
KU3HECSITCILHOCTH;

YMETh HHTETPHPOBATH 3HAHMSI U3 Pa3HBIX IPEIMETHBIX 00JIacTei;

BBIJIBUTATh HOBBIC HWJICH, MpeiaraTb OPHUTHHAIBHBIE TOIXOABl W PEIICHUS, CTABHTH
poOJIeMBI M 3a/1a4H, JIOMYCKAIOUE AlTbTEPHATUBHBIC PEIICHHUS.

3) pabora ¢ ungopmanmei:

OpUEHTHPOBATHCS B PA3IMYHbIX MCTOYHHMKAX HMH(pOpManuu (TEKCTE y4eOHOro mnocolwus,
HayYHO-TIOMYJISIPHON JMTEepaType, OMOJIOTHYECKUX CIOBApsSIX M CIHPABOYHHKAX, KOMITBIOTECPHBIX
0a3ax JnaHHBIX, B MHTepHeTe), aHaIM3UpoBaTh HMH(POPMAIMIO PA3IUYHBIX BUIOB W (HOpM
MIpe/ICTaBICHUS], KPUTUUECKH OLEHUBATh €€ TIOCTOBEPHOCTh M HEMTPOTUBOPEUYNBOCTD;

(dbopMynupoBaTh 3ampoChl U MPUMEHSTHh pa3IUYHbIe METOJbl MpH TMOUCKE U OoTOOpe
OnosIornuecKoi HHPpOpMaIHK, HEOOXOAMMOM JIJIs1 BBITIOJIHEHUS YIeOHBIX 3a/1a4;

MpUOOpPETaTh OMBIT HCIOJIb30BaHUA WHGOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEPIICHCTBOBAThH KYJIbTYPY aKTUBHOTO MCIIOJIb30BAHUS PA3IMYHbBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMPATh ONTHUMAIbHYIO (OpPMY MpEeACTaBICHUS OHOJOTHYECKOM
nHpopMmanuu (cxembl, TpaduKu, TuarpaMMbl, TaOIUIbI, PUCYHKH U APYTOE€);

WCIOJIb30BaTh HAYYHBIN S3BIK B KadecTBE CpeAcTBa IpH paboTe ¢ OMOJOrndyecKou
uHpopmalren: NPUMEHITh XUMUYECKUe, (U3NYECKUE W MaTeMaTH4YeCKHE 3HAKU U CHMBOJIbI,
dbopmynbel, abOpeBuUaTypy, HOMEHKIATypy, HCIOJb30BaTh U MpeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJIMYECKUE CPECTBA HATJISITHOCTH;

BIIQJIETh HABBIKAMU pACIIO3HABAHUA U 3alIUTHl  MHPOpMAIMK, HWHDOPMALUMOHHON
0€30MacHOCTH TUYHOCTH.

OBiajeHHe YHMBEPCAIbHBIMH KOMMYHUKATHBHBIMH AelCTBUSIMH:

1)o6menue:

OCYILIECTBIISITh KOMMYHUKAIIMU BO BCEX cepax >KM3HU, aKTUBHO y4acTBOBATh B JHAIOTe
WIM TUCKYCCHUU TIO CYHIECTBY OOCYKIaemoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BHICKA3bIBATh
CYXJEHHUS OTHOCHUTEIBHO BBITIOJHEHHUSI TNpeiaraeMod 3aJayd, Yy4YUTHIBaTh HMHTEPECHl H
COTJIACOBAHHOCTD MO3UIUHN APYrUX YUACTHUKOB JHATIOTA WM JUCKYCCHH);

pacrmo3HaBaTh HeBepOalbHBIE CpeAcTBa OOIIEHMs, MOHUMATh 3HAYEHHE COIUAIBHBIX
3HAKOB, MPEANOCHUIOK BOBHUKHOBEHHUSI KOH(MIMKTHBIX CUTYAIMil, yMETh CMATYATh KOH(PIUKTHI U
BECTHU MIEPETOBOPHI;

BIIAJIETh PA3UYHBIMU CHIOcOOaMU OOIIEHHUS M B3aUMOJICHCTBUS, MOHUMATh HaMEPEHUS
JPYTUX JIIOJIeH, TPOSBISATh YBAKUTEIBHOE OTHOIICHHUE K COOECETHUKY U B KOPPEKTHOU (opme
(bopMyITHUpPOBaTh CBOU BO3PAKEHHUS;

pa3BEPHYTO W JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHUS C HUCIOIB30BAHUEM SI3BIKOBBIX
CPEICTB.



2)coBMeCTHAA 1eSITeJIbHOCTD:

[IOHUMAaTh ¥ UCIOJIb30BaTh NPEUMYIIECTBA KOMAHAHON U MHIUBUAYAJIbHONW pabOThl IpU
peneHn OMOIOTHYeCKOi MpoOIeMbl, 000CHOBBIBATh HEOOXOAUMOCTh MPUMEHEHHUS TPYIIIOBBIX
(dopM B3aUMOACUCTBUS MPH pelICHUH y4eOHOM 3a1auu;

BBIOMpATh TEMATUKy M METOJbl COBMECTHBIX NCHCTBUN C y4€TOM OOLIMX WHTEPECOB U
BO3MOYHOCTEHN Ka)/I0T0 4jeHa KOJUIEKTHBA;

[PUHUMATh LEJIM COBMECTHOW JESTEeNbHOCTH, OPraHM30BbIBaTh M KOOPAMHUPOBATH
JEUCTBUA MO €€ JOCTMKEHMIO: COCTAaBJIAThH IUIAH JEHUCTBUM, PACHPENEIATh POJH C YYETOM
MHEHUH Y4aCTHUKOB, 00CYKJaTh pe3y/IbTaThl COBMECTHOM pabOTHI;

OIICHMBATh KaYeCTBO CBOETO BKJIaJa U KaXJI0T'0 YYaCTHHUKA KOMaHIbl B OOLIUI pe3yabTaT
10 pa3padOTaHHBIM KPUTEPHUSIM;

IpeaiaraTb HOBBIE IMPOEKTHI, OLEHUBATh WAEU C IMO3ULMU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBIISATh IO3UTUBHOE CTPATETMYECKOE TIOBEIEHHWE B pPa3IMUHBIX CUTYyalUsX,
MPOSIBJIATH TBOPUYECTBO U BOOOpaxeHHe, ObITh MHUIIMATUBHBIM.

OBiageHHne YHMBEPCAJIbHBIMH PeryJsiTUBHBIMH 1eICTBUAMM:

1)camoopranusanus:

HCIOJIb30BaTh OMOJIOTMYECKWE 3HAaHWS MJIs BBIABICHHS NOpoOJieM M HX pelIeHHs B
KU3HEHHBIX U yYEOHBIX CUTYAIIHSX;

BBIOMpATh Ha OCHOBE OMOJIOTUYECKMX 3HAHUH 1IE€BbIE U CMBICIOBBIE YCTAHOBKH B CBOMX
JNEUCTBUAX U TOCTYNMKaxX MO OTHOIICHUIO K >KMBOM MPUPOJIE, CBOEMY 3I0POBBIO U 3J0POBBIO
OKPYKaIOINX;

CaMOCTOSITENIBHO OCYILIECTBIISITh MO3HABATEIbHYIO JESTENbHOCTb, BBISBIATH MPOOJIEMBI,
CTaBUTh W (HOPMYIHpPOBaTH COOCTBEHHBIC 3aJaud B 0Opa30BATEIBHOM NEATCILHOCTH U
KU3HEHHBIX CUTYaLMSIX;

CaMOCTOSITENIBHO COCTABJISITh IUIAH PELIECHUS MPOOIEMbl C YUETOM UMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIOYTCHHIA;

JIaBaTh OLIEHKY HOBBIM CUTYallHsIM;

paciupsATh paMKH yueOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JieNlaTh OCO3HAHHBIM BBIOODP, ApryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTD 3a PEIICHUE;

OIICHUBATh MIPHUOOPETEHHBIN OTIBIT;

CHocoOCTBOBATH (POPMHUPOBAHUIO U MPOSBICHUIO IIIMPOKON 3PYTUIIMHN B Pa3HBIX 00IaCTAX
3HAHMI, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTeNbHBIN U KYJbTYPHBIH YPOBEHb.

2)CaMOKOHTPOJIb:

JlaBaTh OLEHKY HOBBIM CHUTYyallMsIM, BHOCUTb KOPPEKTHBBI B JI€ATEIbHOCTb, OLIEHUBATh
COOTBETCTBHUE PE3YJIbTATOB LIEIISIM;

BIIaJIETh HABBIKAMU MMO3HABATEIHHON pedIeKCUU KaK OCO3HAHUSI COBEPIIAEMBIX IEHCTBHIA
Y MBICIIUTEIBHBIX MPOIIECCOB, UX PE3YIHTATOB U OCHOBAHMIA, UCIIOJIb30BAaTh NMPUEMBI pedIeKCun
JUIS OLIEHKU CUTYAIlHH, BBIOOpA BEPHOTO PEIICHHUS;

YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHHXKEHUIO;

MIPUHUMATh MOTUBBI U apTyMEHTBI APYIUX [IPU aHAIU3€ PE3y/IbTaTOB ACSITEIbHOCTH;

3)npunsaTHE ce0s M APYIruX:

MIPUHUMATD ce0sl, MIOHUMAas CBOU HEJAOCTAaTKU U IOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apTyMEHTBI IPYIUX MPU aHAIU3€ PE3YJIbTATOB JIE€ATEIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO APYrUX HA OUINOKY;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP C TTO3UIIUH JIPYTOrO YeIOBEKa.

INPEAMETHBIE PE3YJIBTATbBI

[IpenmeTHble pe3ylbTaThl OCBOGHHUSI COJAEp)KaHUs yueOHoro mpenmera «buonorus» Ha
yriIyOJa€HHOM ypOBHE OPUEHTHPOBaHBI Ha obecnieueHre npoguiIbHOro o0ydeHus 00yqaronuxcs



Oouonornu. OHM BKIIOYAIOT: creHU(pHUUEcKUue ais OHOJOTMM HAy4Hble 3HAHHS, YMEHUS U
cnocoObl JEHCTBUH 1O OCBOCHMIO, HHTEpPHpETallMd W NpeoOpa3oBaHUIO 3HAHWMA, BUIBI
JEATEIbHOCTH TIO0 TMOJyYCHUIO HOBBIX 3HAHUN W WX MPUMEHEHUIO B PA3JIMYHBIX y4eOHBIX, a
TaKXX€ B peaJIbHbIX )KM3HEHHBIX cuTyanusax. [IpenMerHble pe3ynbTaThl NPEACTaBIEHbI 10 F01aM
U3Y4EHHUS.

[IpenmeTrHble pe3ynbTaThl OCBOEHMsI ydeOHoro mnpeamera «buonorus» B 10 knacce
OTpaXkaroT:

c(OPMHUPOBAHHOCTH 3HAHUK O MECTE W POJIM OMOJOTMH B CHUCTEME €CTECTBEHHBIX HAyK, B
(OpMUpPOBAaHUM €CTECTBEHHO-HAYYHOW KapTUHBI MHpA, B TO3HAHUM 33aKOHOB MPHPOJIBI H
pelIeHny MpodiieM palMoHaIbHOIO IPUPOIOTIOIB30BAHMS, O BKIIAJAE POCCUNCKUX U 3apyOekKHBIX
Y4€HBIX B pa3BUTHE OUOJIOTHH;

BJIaJICHUE CUCTEMON OMOJIOTMUYECKHX 3HaHWMM, KOTOpas BKJIIOYAET: OCHOBOIOJArarolliue
OMOJIOTMYECKHE TEPMHUHBI W TIOHATUS (PKU3Hb, KIIETKA, OpPraHu3M, MeTaboJu3M, TOMEOcCTas,
cCaMOperyJslns, caMOBOCIIPOU3BEICHHNE, HACIEICTBEHHOCTh, H3MEHYMBOCTh, POCT U Pa3BUTHE),
ouosornueckre Teopun (kimerounas teopuss T. I[lIBanmna, M. Illnetinena, P. Bupxosna,
XpOMOCOMHasi Teopusi HaciencTBeHHocTr T. Moprana), yuenus (H. . BaBunoBa — o nieHTpax
MHOT000pa3usi U MPOUCXOKICHUS KyIbTYPHBIX PAaCTEHMIi), 3aKOHBI (€AMHOOOpa3usi MOTOMKOB
MEpPBOTrO MOKOJICHUS, PAaCUICINIEHUs, YUCTOThI FaMeT, He3aBUCUMOTo HacienoBanus [.Menzens,
TOMOJIOTUYECKHX PSZIOB B HAcleACTBeHHOW wu3MeHunBoctu H. W. BaBwioBa), mpuHIHITBI
(KOMIIEMEHTapHOCTH);

BJIaJICHHE OCHOBHBIMU METOJIaMU HAY4YHOT'O TMO3HAHUS, UCHOJB3YEMbIX B OMOJOTHYECKHX
HCCIIEIOBAHUSX KUBBIX 00BEKTOB (ONMCAHNE, U3MEPEHHE, HAOI0JCHHE, SKCIIEPUMEHT);

YMEHHE BBIJENATH CYIIECTBEHHbIE MPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U IYKAPHOT,
OJIHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, B TOM uucie OakTepui, rpuOOB, pacTeHUH,
KUBOTHBIX U Y€JIOBEKa, CTPOECHHUSI OPraHOB M CUCTEM OpPraHOB PACTEHUH, )KHUBOTHBIX, YEJIOBEKA,
MIPOLIECCOB  KHU3HEACIATETbHOCTH, MPOTEKAIOUUX B OpPraHM3Max pacTeHUH, >KUBOTHBIX U
YeJIoBeKa, OMOJIOTHYECKUX MPOIECCOB: OOMEHa BemecTB (MeTad0JIM3M), TPEBPAIICHHUS SHEPTHH,
OpoXxeHus, aBTOTPO(HOTO U TEeTepOTPO(HOTO THUIIOB NMHUTAHUs, (POTOCHHTE3a M XEMOCHHTE3a,
MHTO3a, Meii03a, raMeToreHesa, SMOprUoreHesa, MocTIMOPHOHATBHOIOPa3BUTHS, PA3MHOKEHUS,
WHIUBUAYAIILHOTO pPa3BUTHS OpraHu3Ma (OHTOTeHe3a), B3aUMOJICHCTBHS TI'€HOB, Te€TEepO3Hca,
HCKYCCTBEHHOI'O 0TOODA;

YMEHHE YCTAaHABIMBATh B3aMMOCBS3H MEXAY OPraHOMAAMU KIETKM U UX (PYHKUHAMH,
CTPOEHHUEM KJIETOK Pa3HbIX TKaHEeW U UX QYHKIHUSIMU, MEXK]y OPTaHaMU U CUCTEMaMH OPraHoB y
pacTeHMii, >KMBOTHBIX W 4YeJlOBeKa M HUX (QYHKIUSAMH, MEXAYy CHCTEMaMHU OpPraHOB M HX
GyHKIUSAMHE, MEXKIy dTanaMu OOMEHa BEUIECTB, dTalaMH KJIETOYHOTO LHMKJIA U >KMU3HEHHBIX
LUKIOB OPraHuW3MOB, OJTalaMH SMOPUOHAILHOTO Pa3BUTHs, TEHOTUIIOM U (DEHOTHIOM,
(heHoTUIIOM U haKTOpaMu Cpeibl OOUTAHNS,

YMEHHE BBISBIATH OTIWYHUTENbHBIC MPU3HAKHU >KUBBIX CHUCTEM, B TOM YHCIIE PACTCHHIA,
KUBOTHBIX U YEIIOBEKA;

YMEHHE UCIOJIb30BaTh COOTBETCTBYIOIINE apTyMEHTHI, OMOJOTHYECKYI0 TEPMUHOJIOTHIO U
CUMBOJIUKY JIJIS I0Ka3aTeNbCTBA POACTBA OPraHU3MOB PAa3HBIX CUCTEMATHYECKHUX TPYIIIL;

YMEHHE peliaTh OUOJIOTUYECKHE 3aJaud, BBISABIATH NPUYUHHO-CIEIACTBEHHBIE CBS3H
MEXAY HCCIEeTyeMbIMU OHONOTHYECKMMH TIpOIlecCaMd M SIBJICHUSMH, JI€l1aTh BBIBOABI U
MIPOTHO3bI HA OCHOBAHUHM MOJIYYEHHBIX PE3YJIbTATOB;

YMEHHE BBINOJHATH TA0OpaTOpHbIE U MpakTHUecKue paboThl, cOOMIOAaTh MpaBuiia MpU
paboTe ¢ yueOHbIM U Ja00paTOPHBIM 000PYJOBAHUEM;

YMEHUE BBLABUTaTh THUIIOTE3bI, IPOBEPATh HUX SKCIEPUMEHTAIBHBIMU CPEACTBAMHU,
dbopMynupys 1e’b UCCIEA0BaHUS, aHATM3UPOBATh MMOJTYUYE€HHBIE PE3YIbTaThl U JeNIaTh BBIBO/IBI,

YMEHHE y4acTBOBaTh B y4eOHO-HCCIENOBAaTEIbCKON padoTe Mo OMOJIOTHH, 3KOJIOTHU U
MEJHIIMHE, TPOBOJMMON Ha 0a3e MIKOJIBHBIX HAYYHBIX OOIIECTB, W MYOJIMYHO MPEACTaBISATH
MOJIy4YE€HHBIEC PE3YIbTaThl HA YYCHHUECKUX KOHPEPEHIUSX;



YMEHHUE OIIEHMBAaTh JTUYECKHE AaCIEKThl COBPEMEHHBIX MCCIIEOBaHUN B 00JacTu
OUOJIOTUM M MEIUIHMHBI (KJIOHUPOBaHHE, HMCKYCCTBEHHOE OIUIOJOTBOPEHHUE, HAIpaBICHHOE
M3MEHEHHE T€HOMA U CO3/JaHiE TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYIIECTBIIATH OCO3HAHHBIN BBIOOp OyayIel mpodecCHoHaNbHON AeSITELHOCTH B
oOiacTi OMOJIOTUH, MEUIIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH, CEIHCKOTO X03HUCTBA, MUIIEBOI
MPOMBIIUICHHOCTH, YIIyOJIATh TIO3HABATENbHBIA HWHTEPEC, HAINPABICHHBI Ha OCO3HAHHBIN
BBIOOP COOTBETCTBYIOIIEH mpodeccnr W MPOAOIDKEHHE OHOJOTHYECKOro oO0pa3oBaHHs B
OpraHu3aIsaX CpeAHEro NpoPecCHOHATBHOTO U BBICIIETO 00pa30BaHusl.

[IpenmeTrHble pe3ynbTaThl OCBOEHMsI ydeOHoro npeamera «buonorus» B 11 knacce
OTpaXkaroT:

c(OPMHUPOBAHHOCTH 3HAHUK O MECTE W POJIM OHMOJOTMH B CHUCTEME €CTECTBEHHBIX HAyK, B
(OpMUPOBAaHUK COBPEMEHHOW E€CTECTBEHHO-HAYYHOW KapTHHBI MHUpPA, B IO3HAHWU 3aKOHOB
MPUPOJBI U PELIEHUH SKOJIOTMUYECKUX MPOOJIEM YeIOBEYECTBA, a TAKXKE B PEIICHUH BOIPOCOB
paMoOHATFHOTO TPUPOJIOTIONB30BaHus, W B (OPMUPOBAHMM IICHHOCTHOTO OTHOIIEHHS K
MpUpoie, OOIIECTBY, YENIOBEKY, O BKJIAJE POCCUICKUX M 3apyOEkKHBIX YUEHBIX-OMOJIOTOB B
pa3BuTHE OMOJIOTUH,

YMEHHE BIAJETh CUCTEMOM OMOJIOTMYECKUX 3HAHUM, KOTOpas BKJIIOYACT ONpPENENICHUs U
MOHWMaHHUE CYITHOCTH OCHOBOTMOJAraloMMX OHOJIOTHYECKUX TEPMHUHOB W TOHITHH (BHI,
sKocucTteMa, Owocdepa), Ouomormdyeckue Tteopuu (dBomroroHHas Tteopussi Y. [lapBuHa,
cUHTeTHuYecKass Teopus sBomonuu), yueHus (A. H. CeeprioBa — o myTsX U HampaBICHHSIX
ssomtonnn, B.U. Bepranckoro — o 6uocdepe), 3akoHbl (reHeTHYEeCKOTO paBHOBecus Jx. Xapau
u B. Baiiabepra, 3apoapimeBoro cxoacta K. M. bapa), mpaBuna (Muammyma O. JInbuxa,
AKOJIOTUYECKOU MUPAMUJIBI SHEPTUH ), THTIOTE3bI (TUmoTte3a «mupa PHK» V. I'unbepra);

YMEHHME BIAJeTh OCHOBHBIMH METOJIaMU HAyYHOTO TIO3HAHMS, HCIOJIb3yeMbIMH B
OMOJIOTMYECKUX HCCIEIOBAHUSAX IKUBBIX OOBEKTOB U 3KOCHUCTEM (OMMCaHUE, H3MEpeHue,
HaOJI0IeHNe, SKCIIEPUMEHT), CIIOCO0aMU BBISBICHUS M OLIEHKH aHTPONOTE€HHBIX M3MEHEHUU B
MIPUPOJIE;

YMEHHME BBIJCNATh CYIIECTBEHHbIE IPU3HAKU: BUIOB, OHOTEOLIEHO30B, JKOCHUCTEM H
onocdeppl, CTAOMIM3UPYIOMIETO, IBIKYIIETO M Pa3phIBAIOIIET0 €CTECTBEHHOTO OTOOpa,
AIJIONATPUYECKOT0 M CUMIATPUYECKOTO BUI000pA30BaHUs, BIUSHUS JIBUKYIIIUX CHJI 3BOJIIOIUU
Ha reHOo(OH]I MOMYJISIUN, MPUCTOCOOIEHHOCTH OPraHU3MOB K cpeie 0OMTaHMsI, YepeIOBaHUs
HaIpaBJICHUN 3BOJIIOLUHU, KPYTOBOPOTA BEIIECTB U MOTOKA YHEPTHU B SKOCUCTEMAX;

YMEHHME YCTaHABJIMBATh B3aUMOCBSI3U MEXIY IPOLIECCAMU 3BOJIONUH, ABIKYIIUMU
CHJIaMU aHTPOIOTeHe3a, KOMIIOHEHTAMHU Pa3IUYHbIX SKOCHUCTEM U MPHUCHOCOOICHUSIMHU K HUM
OpraHU3MOB;

YMEHHE BBISBIISITH OTIMYUTEIbHBIC IPU3HAKH JKUBBIX CHCTEM, IMPUCIOCOOIIEHHOCTh BUIOB
K cpene oOuTaHUs, aOMOTHYECKUX M OMOTHYECKUX KOMIIOHEHTOB 3KOCHUCTEM, B3aUMOCBS3el
OpPraHU3MOB B COOOIIECTBaX, aHTPOIIOT€HHBIX U3MEHEHUH B DIKOCHCTEMAaX CBOEH MECTHOCTH;

YMEHHE UCMOJIb30BaTh COOTBETCTBYIOIINE apTyMEHTbI, OMOJIOTUYECKYIO TEPMUHOJIOTHIO U
CUMBOJIUKY JUI JOKa3aTelbCTBA POJCTBA OPraHM3MOB pa3HBIX CHUCTEMATHYECKUX TPYIII,
B3aMMOCBSI3U OPTaHU3MOB M Cpelbl OOMTaHUS, €IMHCTBA YEIOBEYECKUX pac, HEOOXOAMMOCTHU
COXpaHEeHHsT MHOrooOpa3usi BUJOB M KOCHUCTEM KaK YCIIOBHUS COCYLIECTBOBAHHUS HMPUPOIBI U
YeJI0OBEUEeCTBa;

YMEHHUE pellaTh OWOJIOTMYECKHEe 33a/1a4M, BBISBIATH MPUUYMHHO-CIEJCTBEHHBIE CBS3U
MEXJly HCCIEAYEeMbIMH OMOJIOTMYECKMMHU MpOIecCaMM M SIBICHHSMM, JeJaTh BBIBOJBI U
IIPOTHO3bI HA OCHOBAHUM IOJTYYEHHBIX Pe3yJIbTaTOB;

YMEHHUE BBINOJIHATH JIAOOPATOpHBIE U MpPAaKTHYECKUEe paboThl, COONMIOIATh MpaBWiia IpU
paboTe ¢ yueOHbIM U Ja00paTOpPHBIM 000PYJOBAHUEM;

YMEHHUE BBIIBUraTh THUIOTE3bl, INPOBEPATh HUX OSKCIEPUMEHTAIBHBIMU CPEJICTBAMH,
(bopMynupys 1eNb UCCIET0BAHMSI, aHATTU3UPOBATh MOJYYeHHbIE PE3YJIbTaThl U JIeJaTh BHIBOJIBI;



YMEHHUE y4acTBOBATh B Yy4eOHO-HCCIENOBATEIbCKONW paboTe 1Mo OWOJIOTHH, SKOJIOTHU U
MeIULMHE, TPOBOAMMON Ha 0a3ze MIKOJBHBIX HAyYHBIX OOLIECTB, W IYOIWYHO MPEACTABIATH
MOJIyYCHHBIEC PE3Yy/IbTAThl HA YUCHUUECKUX KOH(PEPEHIIHSIX;

YMEHUE OLEHUBATH TUIIOTE3bl W TEOPUU O IPOUCXOKICHUU IHKU3HM, 4YEJIOBEKa U
YeJIOBEUECKUX pPac, O MPUYMHAX, MOCIEACTBHSIX M CIOCO0aX MPEAOTBPALICHHS TJI0OATbHBIX
W3MEHEHUl B Ouocdepe;

YMEHHE OCYIICCTBIIATh OCO3HAHHBIN BBIOOp OymyIel mpodecCHOHANBHON JICSITEILHOCTH B
oOmacth  OMOJNOTHH, OSKOJOTHH, IPHPOJOINOIL30BAHUSA, MEAWIUHBI, OHOTEXHOJOTHH,
IICUXOJIOTUHM, BETEPUHAPUU, CEIbCKOTO XO35AWUCTBA, MUILIEBOM MPOMBIINIJIEHHOCTH, YIIyOsIsTh
[I03HABATE/IbHBI MHTEPEC, HANpPABJIEHHBI HAa OCO3HAHHBIA BBIOOP COOTBETCTBYIOLIEH
npodeccun W TPOJOIDKEHHE OHOJOTMYECKOro OO0pa3oBaHHsl B OPraHU3alUSAX CpPEIHETO
po(ecCHOHAIBHOTO U BBICIIET0 00pa30BaHusl.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
KosnuecTBo 4acoB OcHoOBHBIE BUBI 1eSITeILHOCTH 00y4ar0MXcst JesiTeIbHOCT
HanmenoBan Konr | IIpakr | JJeKTPOHHbBIE b yuurteas ¢
Ne | me pa3znmesnioB u poab | myecku | (UHppoBbIe) yueTom
n/m | Tem Bceer HBIE | € o0pa3oBareJib NporpamMmbl
NporpamMmmal 0 pabot | pabort HbI€ pecypchl BOCIIUTAHUSA
bl bl HIKOJIbI
| PackpeiBaTh conepkaHre TEPMHUHOB W TIOHSATHH: HAyYHOE | -YCTaHOBJICHHE
Et?;gllr%sﬁgga.r MHpPOBO33pEHUE, Hay4yHas KapTUHA MHUpa, HAYYHBIA METOJ, J0BEPUTENbHbI
u/subject/5/10/ | TMTIOTE3a, TEOPHS, METO/bI HCCTEOBAHUS. _ | X oTHOWIEHHH
MOIII 10 kmace | XAPAKTEPH30BaTh OHWOJIOTHIO KAaK KOMIUIEKCHYIO HayKy, €€ | MEXIy
https://uchebnik. | MECTO M POJIb CPEIU APYTHX ECTECTBEHHBIX HAYK. MeIarOTUIEeCK
mos.ru/catalogu | OLE€HMBaTL BKJIAJ OTEYECTBEHHBIX YYEHBIX B DPa3sBUTHE | UM
1 buonorus kak 1 e?aliases=lesson | Guonorum. pPabOTHUKOM H
HayKa template,video | OueHHBaTH POJIb OUOJOTMYECKUX OTKPBITHI U UCCIACIOBAHUI B | 00YUYAFOIMHUC
lesson.video&s | paspuTum HAYKM M MPAKTUYECKOH JEATENLHOCTH JHOIEN. A,
ubject_program | [epeupciiste mpoQ)eccHH, CBS3aHHBIE € COBPEMEHHOIl | CIIOCOGCTBYIO
ids=31937341, | 5uonorueit. X
2%32(7(:2';;3&%%? HpI/IBOI[I/ITBU TPUMEPBI  TPAKTHYECKOTO  HCHOMBb30BAHMSA | MO3UTHBHOMY
ids=10 11 JOCTIKEHUI OHOJOrMM B MEIUIIMHE, CEIBbCKOM XO3SHCTBE, | BOCHPHUSATHUIO
IIPOMBIIIJICHHOCTH M OXpaHe MPUPOIbl 00y4aroIumMuc
POUI 10 kmacc | PackpbiBaTh cojiep)KaHWE€ TEPMHUHOB | TOHSATHH: kuBas | 7
https://resh.edu.r | cucrema, OSIEMEHT, MOACHCTEMa, CTPYKTypa; OTKPBITOCTb, | TPCOOBAaHMH u
u/subject/5/10/ | pprcokast yImopsiIOUEHHOCTD, YIIPABIIEMOCTD, HEPAPXUIHOCTb. npocsd
MO 10 knace | XapakrepusoBats CTPYKTYpPY M CBOMCTBa >XHUBBIX cucTeM, | HIEAarorHaecko
https:/uchebnik. | yupg xumueckoro coctaBa 0GbeKTOB KUBOH U HexuBoi | IO PAGOTHHKA,
Kussbie mos.ru/catalogu - o
: = MPUPOILI, OOUINK TPHHIMI KJICTOYHOW OpraHW3alluM KUBbIX | IPUBICYCHHUIO
2 cuctembl M ux | 1 e?aliases=lesson cHOTEM MIX BHUMAHKS K
U3ydEHHE template_,wdeo C ) 5 . . | 0By aeMoii
lesson, video&s | CPABHHBATh OOMEHHBIC TIPOLECCHI B HEKHBOH M KHBOM
ubject program | TPHPOE; PACKPBIBATH CMBICI PEaKIHii MeTaboIM3Ma. Ha ypOKC
ids=31937341 | OOBSCHAT, MEXaHH3Mbl CaMOPETYISALUU JKUBBIX CHCTEM HHpOpMaLHy,
31937278,35909 | pa3IMUHOTO HEPAPXHUECKOTO YpPOBHS; pacKkpbiBaTh CyTh | AKTHBU3ALNH
477&class_level 1TO3HaBATCJIbH

IIPUHIIHUIIOB MOJIOKUTEILHON | OTpHHaTeHBHOﬁ 06paTHOI>'I
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ids=10,11

CBSI3U.

AHanu3upoBaTh CBOWCTBA CAMOBOCIPOM3BEIEHMS, pOCTa U
pa3BUTHUSA OPraHU3MOB

PackppiBaTh conepKaHW€ TEPMHHOB U TOHATHI: OOMeEH
BEIIECTB M IIPEBPALLECHHUE DHEPIUH, CaMOBOCIPOU3BEACHMUE,
CaMOPETYJISIINSA, Pa3BUTHE, JKU3Hb, HAYYHBIH (DaKT, HAYYIHBIH
MeTo 1, IpobJiemMa, TUI0Te3a, TEOPHS, IPABUIIO, 3aKOH.
[IepeunciaTs IpU3HAKK KUBOTO.

XapakTepru3oBaTh OCHOBHBIE YPOBHH OPraHU3AllMU KUBBIX
CUCTEM M METO/Ibl OMOJIOTUYECKUX UCCIIEJOBAHUI.

OnuceiBaTh 0COOEHHOCTH, XapaKTEpHbIE AJIS KaXKJI0TO YpOBHS
OpraHu3aluu KUBOTO.

HaspiBaTe Hayku, HM3ydarollHe >XUBBIE CHUCTEMbl HAa Pa3HbBIX
YPOBHSIX OpPraHHU3aLUN.

CpaBHUBaTh MEX]y cOOOM JKHBBIE CHCTEMBI pa3HbIX YpOBHEH
OpraHu3anyuy ¥ NPOUCXOSAIIUE B HUX MPOLECCHI.

[loka3biBaTh posib TUNOTE3 U TeOpUl B (HOPMUPOBAHUU
€CTECTBCHHO-HAYYHOU KapTHUHBI MUPa

buomornsa
KJIETKHU

0.5

POIII 10 kmace
https://resh.edu.r
u/subject/5/10/
MDOSIII 10 knace
https://uchebnik.

mos.ru/catalogu
g?aliases=lesson

template,video
lesson,video&s

ubject_program
ids=31937341

31937278,35909

477&class_level
ids=10,11

PackpeiBaTh conepxkaHWe TEPMUHOB W TMOHSITHI: KIIETKa,
OpraHesUibl, JyKapUOTHI, MPOKAPUOTHI, BHUPYCHI, LUTOJOTHUS
(keTouHass OMOJIOTHA), KJIETOYHAS TEOpUs. XapaKTepHu30BaTh
OCHOBHBIE JTambl pPa3BUTUS LHUTOJOTMM Kak Hayku M €€
0(hOopMIICHHE B KJIIETOYHYIO OUOJIOTHIO.

[Toka3bIBaTh BKJIaJ y4EHBIX-OMOJIOTOB B M3YUEHHUE KIETOYHOTO
CTPOEHUS OPTaHU3MOB.

[lepeuncnarb OCHOBHbBIE TMOJIOKEHHUS KJIETOYHOM TEOpHH,
00BsACHATH €€ poib B (OPMUPOBAHUU ECTECTBEHHO-HAYYHOU
KapTHHBI MUDA.

[IpuBoauTh,  JOKa3aTeNbCTBA  POJICTBA  OPraHU3MOB  C
MCIOJIb30BaHMEM TOJIOKEHUI KIETOYHON TEOPHH

PackpeiBaTh  conmepkaHWE ~ TEPMHHOB W IOHSTHIA
MHUKPOCKOIIMPOBAHUE, [IPUTOTOBJICHHE CpE30B,
middepeHnnanbHoe OKpaIlMBaHUE, XxpoMmaTtorpagus,

1eKTpo(ope3, METOJ MEUEHBIX aTOMOB, LIEHTPU(YTrUpOBaHUE,
METOJ| KYJIbTYphl KJIETOK M TKaHeW, MeTOJ] peKOMOMHAHTHBIX
JHK.

on
NeSITeIbHOCTH;
- ToOyXIeHHe
00y4aromuxcst
cobmonaTth Ha
ypOKe

001 PUHATHI
e HOPMBI
MIOBEICHHUS,
npaBuia
o01eHus co
CTapIINMHU
(memaroruyeck
MU
paboTHUKAMN)
"
CBEPCTHUKAMH
(oOyuaromumu
Cs1), IPUHIIATIBI
yaeOHOH
JTUCIUIUINHBI U
caMoOpraHusa
LM,

- MpUBJICYCHHE
BHUMaHUS
00ydJaronuxcs
K
[IEHHOCTHOMY
aCIeKTy
U3y4aeMbIX Ha
ypoKax
SIBIICHHH,
OpraHu3anus
uX paboTHI ¢
[OJIy4aeMoun
Ha ypOKe
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XapakTepu3oBaTh OCHOBHBIE METOJBl M3YYEHHUS IKHUBOU
PUPOIBI. l'oToBUTH BpPEMEHHbBIE MHUKpPOTIpEnapaTsl,
paccMaTpuBaTh UX B CBETOBOM MHKPOCKOII U JIeJIaTh OITMCAHUE.
OOBsACHATD u coOoaaTh IIpaBUIIa TEXHUKU
MUKPOCKOTIMPOBAHUS

XuMuueckas
OopraHu3arus
KJIETKHA

POIII 10 kmace
https://resh.edu.r
u/subject/5/10/
MDOSIII 10 knace
https://uchebnik.

mos.ru/catalogu
g?aliases=lesson

template,video
lesson,video&s

ubject_program
ids=31937341

31937278,35909

477&class_level
ids=10,11

PackpreiBaTh conepxaHW€ TEPMHUHOB M TOHSTHI: DJIEMEHTHI-
OMOTEHBI, JAWIIONb, BOJOPOAHAS CBSI3b, T'HIPOMUIBHOCTS,
rupooOHOCT, Typrop, MUHEpaJIbHBIE BEIIeCTBa, OydepHbIe
CHCTEMBI, aHHOHBI, KATHOHBI.

[epeuncnsiTh 0COOEHHOCTH XUMUYECKOTO COCTAaBa KIIETKH.
Paznuuate Makpo-, MHKpPO- U YIABTPAMHKPOIIEMEHTHI,
BXOJSIIIME B COCTaB JKMBOTO W WX POJb B OpraHu3Me.
XapakTepu3oBaTh CTPOCHHUE U CBOMCTBA

BOJIbl; OOBSACHATH NMPUYMUHBI €€ 0COOBIX CBOMCTB M (YHKIIMU B
KJIETKE.

[Toka3piBaTh poOJb KATHOHOB M AHHOHOB B OOECIICYCHHH
NPOIIECCOB KU3HEICATEIBHOCTH (OCMOPETYISIHS, CO3JaHNe
MEeMOpaHHOTO TIOTEHIIMANa, PEryasnus paboThl OENKOB),
paboThl Oy(hepHBIX CHUCTEM.

VYcranaBnuBaTh ~ B3aHUMOCBSI3b  CTPOGHHMSIT W (YHKUUU
HEOPraHMYECKUX BEIECTB KIETKU

PackpriBaTh conepxaHue TEPMUHOB M TMOHSATHI: MOHOMEpHI,
MoJMMEpPBbI, Oenok  (MPOTeWH), MNEeNTHA, aMHUHOKHCIIOTA,
NenTHAHAs CBS3b, IMOJMIIECNTHI, ACHATypalus, peHarypanus,
rI00ysIpHbIC M GUOPUILIIPHBIC OCIIKU, TTPUOHBI.
XapakTepu3oBaTh O€JIKM, WX CTPYKTYpHYIO OpraHU3alUi0 U
byHkuuu  (CTPYKTypHas, dHepreTHYecKas, CHUTHaJlbHas,
perynaropHas, ABUTraTeiabHas, 3aluTHas, ()epMEeHTaTUBHAS).
HaspiBaTh Xumuyeckue OCHOBBI (POPMHUPOBAHHS CTPYKTYP
OEKOBOM MOJIEKYJIBI.

[IpuBoauTh ipuMepsl GUOPUILISIPHBIX, TIO0YISIPHBIX OCIKOB.
BrInoHATE KaueCcTBEHHBIC PEaKIMN Ha OOHapyKeHHe OSNKOB B
KJIETKE; OOBSCHATH MOJTYYCHHbBIE PE3YIIbTATHI

PackpbiBaTh conepkaHuE TEPMUHOB U TOHSTHIA: YIJIEBOJBI,
MOHOCAaXapH/bl, TUCAXapUIbI, OIUTOCAXAPHIbI, TONTHCAXAPUIDI,
IJII0KO3a, pubo3a, Je30KCHMpuO03a, JIAKTO03a, MallbTo3a,
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caxapo3sa, Kpaxmall, TJIMKOT€H, LeJIII0103a.

KnaccupunmpoBaTs yrieBosl IO CTPOCHUIO U TIEPEUUCIISATH UX
byHKIIH.

[IpuBoNTE MpUMEpHI pa3INYHBIX YIJIEBOJOB (MOHOCAXapUIOB,
JcaxapuioB, OJIUTOCaxapuioB, OJUCaXapuI0B)

PackpeiBaTh cojep)kaHME€ TEPMUHOB W TOHATHI: JIMIHJBI,
TPUTIIULICPUIBI, dochomunm b, BOCKH, CTEPOU/IBI,
JUIONPOTENHBI, TIIMKOIUIIHIBL.

Knaccupunuposars Junuapl N0 CTPOCHUIO; XapaKTepU30BaTh
X QyHKIIUU

PackpsiBaTth coJepKaHue TEPMHUHOB u MOHATHUHN:
ne3zokcupubonykinenHonas kuciora (AHK), pubonykiennoBas
kuciaora (PHK), Hykmeotua, Hykineo3una,  a30TUCThIE
OCHOBAHHUS, aJeHWH, TyaHWH, LHMTO3MH, TUMHH, YpaluJ,
KOMIUJIEMEHTapHble OCHOBaHMs, aneHo3uHTpudocdar (ATD),
Makpo3pruyeckas  CBSI3b,  CEKBEHHPOBAaHHE, T'€HOMHKA,
TPaHCKPUIITOMHKA, IPOTEOMUKA.

XapakTepu3oBaTh, ONHCHIBATH M CXEMAaTHUYECKH H300paxarb
ctpoenue Hykineotuga JHK wu asoitnoit cnupanmu JIHK,
cekBenupoBanue JJHK.

OnuceiBath nponecc perumkanuu JIHK B kieTke u Ha3bIBaTh
ero OMoJI0ru4ecKoe 3HaYCHHE.

XapakrepuzoBath ¢yHkiuu JJHK.

Paznmuuate crpykrypy u pynkmuun PHK.

OnuceIBaTh NPOIECC TPAHCKPUIILIMH.

CpaBauBarh HykiewHoBbie kucinotel (JJHK wu  PHK).
XapakTepu3oBaTb 0COOEHHOCTH

ctpoenuss u ¢yHkuun ATO. DopmynupoBath U OOBACHATH
MPUHIIMIT KOMIIEMEHTApHOCTH U npaBuio Yapradda
PackpsiBaTh coJiepKaHue TEPMUHOB u MOHSATHUH:
MOJEIMPOBAHNE, KOMIIBIOTEPHBIN JU3AMH.

[lepeuncnaTh  NMEPCHEKTHBHBIE  HANPABICHUS  HAYYHBIX
UCCIIEIOBAaHUI B CTPYKTYpHOW OHOJIOTHH, PpacCKpbIBaTh HX
3HAYEHUE ISl MEAULIMHBI U CENBbCKOTO XO35MCTBA

Crpoenue
GbyHKITMHI

u
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doTocuHTETHYECKHE MEMOpaHBI, (hIareuuH.

Xapakrepu3oBate (opMy U pasMepbl MPOKAPUOTHYECKHX
KJIETOK; (PyHKIIMM T'€HETUYECKOT0 anmapara IpoKapHuorT.
OmnwuceiBaTh MpoIEecc CHopooOpa3oBaHus, OTMEYAaTh €ro
3Hau€HUE Ui BbDKMBAHUA OaKTepUil IPpU YXYALIEHUN YCIOBUMN
CYLIECTBOBAHMUSL.

OnuceiBaTh pa3MHOKEHHUE IPOKAPHOT.

OneHuBaTh MECTO U POJIb IPOKAPHOT B OMOLIEHO3aX
PackpsiBath coZepKaHue TEPMHUHOB u MOHATHUM:
mja3Marudeckass MemOpaHa (Tuia3ManeMma),  SKMJIKOCTHO-
MO3au4Hasi MOJeslb, MeMOpaHHble Oenku (mepudepuueckue,
UHTETpaNIbHbIE), TIMKOKAIUKC, TU(pdy3us, 0cCMOC, aKTHBHBIN
TPAHCIOPT, 3HJAOLMTO3, (HarolUKTO3, MUHOLMUTO3, AIK30LUTO3,
KJIETOYHAs CTEHKa, [JIa3M0/IECMbI, CUMILIACT.
XapakTepru3oBaTb ~OCOOCHHOCTHM CTPOCHUS M (QYHKUUU
JyKapuOTHUYECKOW  KIIETKHM; TPAHCHOPT BEUIECTB  4Yepes
MJIa3MaTHYeCKyl0 MEMOpaHy: TIaCCUBHBIM M aKTHBHBIN
TpaHcmopT, paboTy OeTKOB-KaHAJIOB; paboOTy HATpPHUUA-
KaJIMeBOr0 HACOCa; CTPYKTYPY U (PYHKIUU KJIETOUHON CTEHKU
pacteHuii u rpuboB

PackpriBaTh copepkaHHe€ TEPMUHOB M MOHSATHI: IUTOIIA3Ma,
UTO30JIb,  IUTOCKENET,  KOMIApTMEHTBI, = OpPraHOW[IBI,
sHpomiazmaruyeckas cerb  (OIIC), ammapar [onbmku,
JM30COMBI, BaKyoJib, PHUOOCOMBI, aBTOJH3, BE3UKYJISIPHBIN
TPAHCIOPT,  MEPOKCHCOMBI,  KIETOUHBIM  COK,  TYyprop,
MUTOXOHJIPHH, KPHUCTBHI, IJIaCTU/IBL, XPOMOILIACTHI,
JICMKOTUIACThI, XJIOPOIUIACTHI, CTPOMA, TpaHbl, THIIAKOU],
Jamera.

XapakTepu3oBaTh IMTOIUIA3MY JYKapUOTHUYECKOW  KIIETKU;
KJIacCU(PUIMPOBATh  OPraHOMABl B 3aBUCUMOCTH  OT
ocoOeHHOCTEeH ux CTPOCHHS (omHOMEMOpaHHBIE,
JIByMeMOpaHHble, HeMeMOpaHHbIE); OIUCHIBaTh (DYHKIUU
Ka)XZI0TO OpPraHOWJIa B KJIETKE.

OOBACHATH  COOBITHS, CBA3aHHBIE C  BHYTPUKJIETOYHBIM
NUIIEBapEHUEM, €TO 3HAUECHUE /Il OPraHu3Ma.

OTrmeuaTp 3HAUEHHE IMTOCKEETA; XapaKTepU30BaTh €ro
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AJIEMEHTBI (MUKpPOTPYOOUKH, MUKPO(DUITAMEHTHI,
POMEXYTOUHBIE (PHIAMEHTHI), UX POJb B KU3HEACATEILHOCTH
KJIETOK U TKaHEH

PackpeiBaTh conepxaHue TEPMHMHOB M IOHATHI: pubocoma,
MOJIICOMA, MHUKPOTPYOOUKH, TyOYJNHMH, KIETOYHBIA LIEHTP
(meHTpOCOMa), EHTPUOIH, IEHTpOceEpa, KIyTUKH, PECHHUYKH,
0a3aJibHOE TEIbLIE.

XapakTepu3oBaTh HEMEMOpaHHBIE OPTraHOWIBI KIETKH, WX
CTpoeHue U PyHKIIUN

PackprIBaTh conepkaHne TEPMUHOB | TIOHATHI: SO, SACpHAS
000710UKa, SACpHBIE TOPHI, HYyKIeomIa3mMa (Kapuoruiaima),
Te€HOM, XPOMATHH, dyXpOMAaTWH, Te€TePOXPOMATHH, SAPBIIIKO,
XPOMOCOMBI, LIEHTPOMEPA, KUHETOXOP, KIETOYHbIE BKIIOUEHHUS.
XapakTepr3oBaTh KJIETOYHOE SAPO KaK LEHTP YIpaBJIeHUS
KU3ZHEJESATENIbHOCThIO KJIETKH; T€HETUYECKHI anmapar KJIeTOoK
JyKapuoT, CTPOEHUE U PYHKIIUH XPOMOCOM.

OnuceIBaTh CTPYKTYPHI sIpa U UX B3aUMOCBSI3b C OPraHOUIaMu
LIUTOILIA3MBI

XapakTepu3oBaTh TUIBl KJIETOK JYKapuUOT: pPACTUTEIbHAs,
JKWBOTHAsI, TpHOHas.

CpaBHHMBaTh MEXIy COOOW CTPOCHHE W >KU3HEACITEIBHOCTH
9YKapHOTUYECKUX KIETOK U POJIb IPOKApUOT B OMOLIEHO3aX
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PackpbiBaTh conepkaHWE TEPMHUHOB H TIOHSTHH: OOMEH
BemecTB  (MeTabosiM3M), accUMWIANUS (aHA0OJIW3M), WIIH
MJIACTHYECKUH OOMEH, IUCCUMHIIIANMS (KaTaOoJu3M), WIH
SHEPTEeTHYECKU 00MEH, aBTOTPOdBI, TETEPOTPO(]HI, aHAIPOOHI,
a’poObl,  (epMeHThl, AaKTUBHBI  ULEHTp, CyOcTpaTHas
crenupUIHOCTh, KOPEPMEHTBI, OCIKH-aKTUBATOPHI U OCIKHU-
WHTHOUTOPBI.

[epeuncnsaTh 0COOCHHOCTH IJIACTUYECKOTO U DHEPTrETHYECKOTO
oOMeHa B KIETKE, YCTaHABJIMBATh B3aUMOCBS3b MEXIY
TUTACTUYECKUM U DHEPTETUYECKHUM OOMEHOM.

Paznuuath TUmbl OOMEHa  BENIECTB: AaBTOTPO(HBI U
reTepoTpoHBIN.

[Toka3bIBaTh POJIH KUCIOPOAa B 0OMEHHBIX MPOIECCaX.
CxemaTHuecKu N300paXkaTh CTpOCHHE (hepPMEHTA.
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Otnuyate (QEepMEHTH OT HEOPraHWYECKHX KaTaln3aTOpOB U
OTIPENIENATh UX POJib B (DYHKIIMOHUPOBAHUH JKUBBIX CHCTEM, B
OPOMBIIIJICHHOCTH, B MEIMIMHE, B TIOBCEIHEBHOW >KHU3HU
YeJI0BEKA.

CraBUTh OKCHEPUMEHT TI0 BBISBICHUIO KATATUTHYECKOU
AKTUBHOCTH TIEPOKCUAA3bI, aMUJIa3bl, OOBACHATH IMOIyYCHHBIC
pe3yJbTaThl

PackpeiBaTh cojiep:kaHuE€ TEPMUHOB M MOHSATHI: (POTOCUHTES,
¢a3pl  QorocuHTE3a  (cBeTOBas, TEMHOBas),  (HOTOJIM3,
dochopmmposanue, 1ukia Kanesuna, HAJID+ (mepenocumk
BOJIOPOJIA).

XapakTepu3oBaTh IUIACTHUECKUA OOMEH Kak dTam o0IIero
oOMeHa BellecTB; COObITUSL OTOCHHTE3A (pEeaKIIMU CBETOBON U
TEMHOBOM (ha3); poJib XJIOPOIIACTOB B Ipolecce POTOCHUHTE3A.
BrisBisare MIPUYNHHO-CJICICTBCHHBIE CBSI3U MEXTY
MIOTJIOIIEHNEM COJTHEYHOW DHEPTUU XJIOPO(PIIIIOM M CHHTE30M
Mosekyn ATO.

CpaBHMBaTh HCXOJHBIE BEIIECTBA, KOHEYHbIE HPOAYKTHI U
YCIIOBHSI TIPOTEKAHHS PEaKIMii CBETOBOM W TEMHOBOM (a3
dboTocuHTE3A.

VYcraHaBiaMBaTh  B3aMMOCBSI3b  MEXAy (OTOCMHTE30M U
JIBIXaHWEM; CBETOBOM M TEMHOBOW peaknusiMu (OTOCHHTE3A.
OnenuBate 3HaueHUe (POTOCHHTE3a AJIS )KU3HU HA 3emiie
PackpbIBaTh coziepkaHie TEPMUHOB U MOHATUN: XEMOCUHTE3.
OOBACHUTD CYLTHOCTh XEMOCHHTE3a, PACKPbIBATh €0 3HAYCHHE

B Onocdepe.
[lpuBOAUTH  TpUMEpPHl  XEMOCHHTE3UPYIOIIUX  OakTepuit
(HUTpUGUIUPYIOIIHE OakTepuu, Kene300aKTepuH,

cepoOaKTepuu, BOJOPOJHBIE OAKTEPUH) M XapaKTEPHU30BaTh MX
KHU3HEJCATEIILHOCTb.

CocTaBnsaTh ypaBHEHUS PEAKLUN XEMOCHHTE3A.

CpaBHMBATh XeMOCHHTE3 C (DOTOCHHTE30M

PackpbiBaTh cojepkaHMEe TEPMHHOB W TOHSATHHA: 3Tambl
SHEPreTUYECKOTO oOMeHa — HOJITOTOBUTEIIbHBIH,
OecKUCIOpOHbIN (aHadpOOHBIN), KUCIOPOAHBIA (a3pOOHBIN);
[JINKOJIN3, Opo’keHue, OMOJOrMYecKoe OKHUCIIeHHE (IbIXaHHe),
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UK Kpebca, OKHUCJIUTEITLHOE dochopumpoBanue,
IIPOTOHHBIN rpasiueHT, npotoHHas AT®-cuHTasa.

[lepeuncnsiTh OCOOEHHOCTH JHEPreTHYECKOro oOMeHa B
KJIETKE.

OnwuceIBaTh JTarnbl SHEPreTUYECKOro oOmeHa
(TTOATOTOBUTENBHBIA, OECKUCIOPOAHBIA, KHCIOPOIHBINA) U
CpPaBHMBATh UX MEXy COOOM.

XapakTepru30oBaTh PEaKIMU IIIUKO0JIN3a, OPOXKEHUS, KIETOYHOIO
JIBIXQHHSI.

VYcTanaBnuBaTh B3aUMOCBSI3b MEXKAY TJIMKOJIM30M, KIETOYHBIM
JBIXaHWeM U CUHTE30M MoJiekyn ATO.

CocTaBisTh ypaBHEHHS OCHOBHBIX JTallOB 3HEPreTHYECKOIO
oOMeHa B KJIETKE.

PaccuutsiBath 3HEpreTuyeckyro 3QpQPEeKTUBHOCTH TNIMKOIN3a U
OMOJIOTUYECKOTO OKUCIICHHUS.

Ha3piBaTh WCXOAHBIE BeNIECTBAa, KOHEYHBIE TMPOIYKTHI U
yCIOBUS MPOTEKAHUS PEAKIMI SHEPreTHYecKoro ooMeHa.
CpaBHHUBATH SHEPTETUUYECKYIO 3¢ PEeKTUBHOCTD
OECKHCIOPOJHOTO U KHUCJOPOJHOTO  3TaloOB  KOHEYHbBIE
IOPOAYKTHl U YCJIOBHS MPOTEKAHUS PEAKIH 3HEPreTH4ecKOoro
o0MeHa YHEPreTHIECKOTO OOMEeHa

HacnencrBenn
ast
nHpopMalus u
peanmzanus e€
B KJICTKE

0.5

POIII 10 xmace
https://resh.edu.r
u/subject/5/10/
MDOIII 10 knace
https://uchebnik.

mos.ru/catalogu
g?aliases=lesson

template,video
lesson,video&s

ubject_program
ids=31937341

31937278,35909

477&class_level
ids=10,11

PackpeiBaTh coaepkaHME TEPMHHOB W  TOHATHH: TEH,
TEHETHUYECKUN KOJI, KOJOH (TPHUILIET), CTOM-KOJOHBI, MaTpuIa,
MaTpUuHbId  cuHTE3, TpaHckpumius, PHK-nonumepasa,
IIPOMOTOP, CILNIAWCHUHT, HHTPOH, 3K30H.

XapakTepu3oBaTh pPEAKUUW MATPUYHOIO CHHTE3a, CBOMICTBA
TE€HETUYECKOT0 KOJa.

OnuceiBaTh  3Tanbl  TPAHCKPUIIMM M TPAHCISLHUY,
YCTaHaBJIMBATh B3aUMOCBSI3b MAaTPUYHBIX PEAKIUN B KIIETKE;
CXeMaTH4ECKU n300paxarhb MaTpUYHbIE peakuuu
TPAHCKPUIILIUK U TPAHCIALUU.

Pemats Ouosiornyeckue  3agadu Ha  OIpEeAeIcHUE
nocnenosarenbHoctu Hykiaeotnaos JIHK u MPHK, npumenss
3HAHMS O PEAKLUAX MAaTPUYHOIO CHUHTE3a, TCHETUYECKOM KOJE,
IIPUHIINIIE KOMIUIEMEHTAPHOCTH

PackpbiBaTh cojJiepyKaHUE TEPMUHOB M MOHSATUM: TPaHCIALMS,
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antukonoH, TPHK, amunoammn-tPHK-cunTerasa (komasa),
noJupudocoMa (ImoJIucoma).

XapakTepu3oBaTh CBOMCTBA FEHETUYECKOTO KOAA.

OnuceiBaTh 3Tanbl TPAHCISIIIUM M CXEMaTHYEeCKU H300paxkaTh
MaTPUYHBIC PEAKIIUU TPAHCIISAIINY.

PemaTth Ouonormyeckue 3ajauyd Ha OINpPE/IEICHUE aHTUKOJIOHOB
TPHK, nocnenoBarensHOCTH aMUHOKUCIOT B MOJIEKYJe Oelka,
OPUMCHSISI 3HAHUS O PEaKIUsIX MaTPUYHOTO CHHTE3a,
TEHETUYECKOM KOJI€, TIPUHIIUIIE KOMIUIEMEHTAPHOCTH
PackpsiBaTh coiepikaHHE€ TEPMHHOB M IIOHATHH: OIEpaTop,
OTIEPOH, CTPYKTYpPHBIE T€HBI, TPOMOTOP, PETPECCOP.
OnuceiBaTh CTPYKTYpPy T'€HOMa MPOKAPUOT; XapaKTEPHU30BaTh
paboTy HHAYIHOETHLHOTO U PenpeccuOeTbHOTO ONEepOHa.
BeIenaTe  CTPYKTYpHYIO ¥ PEryJIATOpPHBIE YacTH TeHa
sykapuoT. CpaBHHMBaTh MPOIECCHl JKCIPECCUU TEHOB Yy
POKApUOT U AYKApUOT. XapaKTepHU30BaTh TMIIOTE3y OINEpPOHA
(®. Kaxko0, XK. Mano).

OrnuceiBaTh MEXaHU3M MOJIEP>KAHUS KIIETOYHOTO FOMEOCTa3a
PackpeiBaTh conepaHWe TEPMHHOB U TIOHSATHH: BUPYC,
BUPHOH, CEpJALIEBHMHA, KalcuJ, oOpaTHas TPAHCKPUIILIUS,
perpoBupychel,  Oaktepuodar, BUpyC  HUMMYyHOACHHUIIUTA
yenoseka (BMY), nmpupoaHo-odaroBsie HHPEKITNH.
XapakTepu3oBaTh BUPYChI, pEeTPOBUPYCHl U OakTeprodaru Kak
BHYTPHUKJICTOYHBIX MMAPA3UTOB MPOKAPHOT U IYKAPHOT.
Wznaratb  rumote3bl  HBOJIOLMOHHOTO  MPOUCXOXKICHUS
BHUPYCOB.

OnuceiBaTh MEXaHHU3M B3aUMOJICHUCTBUSA BHpYCa M KIETKH,
WH(}EKIUOHHBIM BUPYCHBIN MpoILIecC.

XapakTepu3oBaTh MEXaHU3MBI BEPTHUKAILHOMN u
TOPU3OHTAIBHON Tepenayn BUPYCOB; 3a00JI€BaHUs KUBOTHBIX
U pacTeHUH, BbI3bIBAEMbIC BUPYCAMHU.

HaspiBate  BupycHBIe 3a0o0lieBaHUs, BCTpEYANOIIHUECH Yy
YyeloBeKa: TPHII, KiemeBol sHuedanut, remarutr, COVID-19,
CIIMAa.

CobmoiaTh TpaBWiIa MOBEACHUS B OKPYKAIOIMICH MPUPOIHON
cpene, Mep MNPOPHUIAKTUKA PACHPOCTPAHEHUS BUPYCHBIX




3aboneBanwuii (B Tom uncine BUY-undexnnn)
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PackpsiBaTh copepKaHHE TEPMUHOB U IOHATHHA: KJIETOYHBIN
UK, UHTEpda3a.

[Iepeunciare mnepuoAbl KU3HEHHOIO IUKIA KIETKH U
XapaKTePU30BaTh POTEKAIOIINE B HUX IIPOLIECCHI

PackpsiBaTh copepkaHWE€ TEPMHHOB M IOHATUMN: PEIJIMKALMSA
(peaymuukanusi), KOMIUIEMEHTAPHOCTb, aHTUIAPaLIEIbHOCTD,
JHK-nmonumepasa, TeimoMepa,  pEIUIMKALIMOHHAs  BUJIKA,
XpOMOCOMa, XPOMOCOMHBII Ha0Op, HYKJIEOCOMBI, CECTPUHCKHE
XpOMAaTHIbI, LIEHTPOMEPA, KApHUOTHUI, TaIUIOMJHBIA U
JUIUIOUIHBIA HAaOOp XpOMOCOM, TOMOJIOTHYHBIE XPOMOCOMBI,
IIOJIOBBIE XPOMOCOMBI.

XapakTepu3oBaTh CTPOE€HHE  XpOMOCOM,  KApHUOTHUIIOB
OpPraHN3MOB.

[Tepeuncnares npunHimnel permukanuu JHK n ngaBate um
COJICPKATEIBHYIO XapaKTEPUCTHUKY.

OnuceiBath Mexanu3M perunkanuu JJHK.

CxeMaTruuecku n300paxkarhb CTpOCHHUE MeTtadazHoi
XPOMOCOMBI.

Paznmuatp XPOMOCOMBI Ha MUKpOIpenapaTax "
MUKpodoTorpadusx

PackpeiBaTh conepkaHWE€ TEPMHUHOB W TMOHATHI: MHTO3,
npodaza, wmetadasza, anadaza, Tenodaza, KapUOKUHE3,
IUTOKWHE3, BEPETEHO JelieHus, MeradasHas IUIACTHHKA,
0opo3/a AeIeHuUs.

[lepeuncnsaTh  TOCIENOBATENBHOCTh  CTAAMA  MHTO3a U
OTIMCBIBATH TIPOUCXO/ISIINE Ha HUX MPOLIECCHI.

CpaBHUBaTh  OCOOCHHOCTH  MpPOTEKaHHUA  MHTO3a B
PaCTUTEILHBIX U )KUBOTHBIX KJICTKAX.

OOBACHATH OMOJIOTUYECKUI CMBICT MUTO3a.

Pasnuuate craamm  MHTO3a HAa  MUKpoIpenaparax
MUKpodoTorpadusx

PackpbiBaTh cojepkaHW€ TEPMUHOB U MOHSTHI: amonTos,
npomugeparus, 1updepeHIpoBKa.

XapakTepu30BaTh PEryIsU0 MUTOTHUECKOTO IIUKJIA KIETKH.
OOBsiCHATh OMOJIOTHYECKHI CMBICI 3alporpaMMHUPOBAHHON
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KJIETOYHOU Tu0er — anorrosa.
yCTaHaBHHBaTB B3aUMOCBA3b MC)KIIy TOMCOCTA30M KJICTOK U UX
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PackpsiBaTh copepaHUE TEPMUHOB U IOHATUH: OPraHU3M,

opras, OpraHesuibl, cucrema OpraHoB, anmapar,
dyHKIMOHATBHAS ~ cHCTEeMa, romeocTta3.  llepedncnsaTh
CTPYKTYpPHO-(PYHKIIHOHATHHBIC 4acTu OJTHOKJICTOYHBIX,
KOJIOHHUAJIbHBIX, MHOTOKJICTOYHBIX u MHOT'OTKAHEBBIX
OpraHU3MOB.

XapakTepu3oBaTh 0COOEHHOCTH CTPOCHHUS "
KU3HEACATCIIBHOCTHU OTHOKJICTOYHBIX OpraHmusmMoB,
KOJIOHHUAJIBHBIX, MHOTOKJICTOYHBIX n MHOTOTKAHEBBIX
OpraHU3MOB.

CpaBHHBaTh MEXIy CO0OU OJHOKJIETOYHBIC, KOJOHHAILHEIE,
MHOTOKJIETOYHBIE U MHOTOTKaHEBBIE OPraHU3MBbI

PackpeiBath copep:kaHu€ TEPMHUHOB M TOHSTUW: TKaHb,
SMUJEPMHUC, TIPOOKa, KOpkKa, JIyO, IpeBEeCHHA, IPEBECUHHBIE
BOJIOKHA, JIyOsIHbIE BOJIOKHA, COCY/Ibl, KAMEHUCTHIE KIIETKH.
XapakTepu3oBaTh THIIBI paCTUTENBHBIX TKaHEM:
oOpa3oBaTesibHasA, IMOKPOBHAas, MPOBOAAIIAs, OCHOBHasd,
MeXaHU4ecKasi; MepevyHcisiTh OCOOCHHOCTH HX CTPOCHUS U
BBITIOJIHSIEMbIE (DYHKITIT

PackpbiBaTh cojep:kaHUE TEPMHHOB M MOHSTHIL: SIUTEIHM,
CEKpET, MBIILIEYHbIE BOJIOKHA, HEUPOH, HEUPOTJIUSI.
XapakTepu3oBaTh TKaHU  JKMBOTHBIX U YeJI0OBEKa:
SNUTENUaNbHAs, COCAVUHUTENbHAS, MBbIIICYHAsA, HEpPBHAs;
MEPEYUCIIATh OCOOCHHOCTH HUX CTPOCHHS U BBINOJHSEMbIC
byHKIMH

PackpsiBaTh conep:xaHue TEPMUHOB U MIOHATUN: OpraH, KOPEHb,
nober, ILBETOK, IUIOJA, CEeMs, TIOJOBbIE >KEle3bl, IOJOBBIC
MPOTOKH, KOMYJISITUBHBIE OpraHbl, CHCTEMbI OPIaHOB.
XapakTepu3oBaTh BEre€TaTUBHbIE M TE€HEPATUBHBIE OPraHbI
pacTeHui, COMaTUUYECKUE U PETYIATOPHBIE OPraHbl )KUBOTHBIX;
MEPEYUCIATh OCOOCHHOCTH WX CTPOCHHS U BBINIOJTHSEMbIC

GyHKIMN.
VYcraHaBIMBaTh B3aUMOCBS3H MEXAY CTPOCHHEM OPraHOB M MX
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byHKIUAMH.

Paznuuath BUIBI TKaHEH, OpraHbl M CUCTEMBI OPTaHOB, B TOM
yHClie YeJI0OBEKa, Ha MUKpPOIIpEnapaTax, BIaXXHbIX Ipenaparax,
repbapusix u Mukpodororpagusax, TabIUIAX, MOJCIAX U
MYJSDKaX

PackpsiBaTh copepkaHME€ TEPMHUHOB M IIOHATHI: OIIOPHBIE
CHCTEMBI, 00O0JIOYKH KIETKH, (UOPHIUIBI, KapKac, HapyXHBIH
CKeJIET (XUTHHOBBIA TIOKPOB), THUAPOCTATHYECKHH CKEJET,
BHYTPEHHHUI CKeJleT, KOCTU (IJIMHHBIE, KOPOTKHE, IIJIOCKHE),
COCIIMHEHUSI KOCTEH, HEMOJBIKHBIC (IIBBI), TOIYIOABIKHBIE,
NOJIBIKHBIE  (CyCTaBbl), OTHENIBI CKeJleTa [MO3BOHOYHBIX
JKUBOTHBIX: 4YEpen, OCEBOM cKeleT (MO3BOHOYHMK, TIpyJHas
KJIETKA, XOpJa), [osica KOHEYHOCTEN, CBOOOIHbIE KOHEYHOCTH.

OnunceiBaTh HAapyXXHbIH M BHYTPEHHHUU CKEJIEThl >KMBOTHBIX,
CTPOEHUE U TUIIBI COETMHEHUS KOCTEH.

VYcTaHnaBnuBaTh B3aMMOCBSA3M MEXAY CTPOCHHEM OIOPHBIX
CUCTeM M UX (QYHKIMSIMHU B OpraHU3ME.

CpaBHUBaTh CTpPOCHUE OINOPHBIX CHUCTEM pPacTEeHUUd U
AKHUBOTHBIX

PackpbiBaTh cojepKaHW€ TEPMUHOB M TOHATHH: JBHKEHHE,
JIBUTaTeNIbHbIE OpraHeIIsl, JBHKEHUE POCTEHINX
(amE&OouHOE, KTYTUKOBOE, PECHHYHOE), NBIKCHHUE PACTECHUMN
(Tponu3MBbl, HACTHM), MBIIIEYHbIE CUCTEMBI (COKpAaTUTEIbHBIE
BOJIOKOHIIA, KOKHO-MYCKYJIBHBI ~ MEIIOK, CKeJIeTHasl
MYCKyJIaTypa), CKeJeTHas MbIIIa (MbIIIEYHOE BOJIOKHO,
Muo(uOpwIIa), BBICIIME JBHUraTeJIbHBIC IIEHTPHI, padoTa
MBI (IBUraTeIbHAasl, COMAaTHUECKasl), MbILIEYHOE YTOMJICHHUE.
XapakTepu3oBaTh  BHJBl  JBMKEHHMS OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX OPIaHU3MOB.

OnuceIBaTh CKEIETHBIE MBILILBI U UX PA0OTYy.

VYcraHaBiaMBaTh B3aUMOCBSA3b MEXJY CTPOEHHEM OIOPHBIX
CHCTEM U JIBUKEHUSMHU OPraHU3MOB

PackpbiBaTh cojep)kaHue TEPMHUHOB M MOHATHI: TNHUTaHHUE,
NUILEBAapEeHUe, MHIICBapUTENbHbIE  BaKyoJlIM,  KHIIEYHas
HOJIOCTB, MTUIIIEBApUTEIbHAS TPYOKa,

NUIIEBAPUTENBHBIM  TPaKT, MHIIEBAPUTEIbHBIE  JKEJe3Hl,




MUIICBAPUTETHHBIE COKH.

XapakTepru3oBaTh MUTAHUE >KUBOTHBIX; BHYTPHUIIOJIOCTHOE U
BHYTPUKIICTOYHOE THIICBapEHHE.

Paznmuuate Ha HM300paxeHUsAX (cxeMax, TadIuIax, MyJsKax)
OTJEIbl THUIIEBAPUTEIILHOTO TpakTa ¥ IHIICBAPUTEIHHYIO
CUCTEMY YEJIOBEKA.

VYcraHaBiIMBaTh B3aUMOCBS3H  MEXAY CTPOSCHHEM OpraHoB
MUIICBapEHUS

PackpeiBaTh cojepkaHWE TEPMHHOB U IOHSATHHA: JBIXaHHE,
T y3usi, KOKHOE JTBIXaHUE, OPTAHbI JIBIXaHUS, AbIXaTeIbHBIC
JIBVKCHUS,  JIBIXaTCIbHBIM  I[IEHTP, JIETOYHBIE  OOBEMBEI,
JKU3HEHHAs1 EMKOCTBD JIETKUX.

XapakTepru3oBaTh JIBIXaHWE PACTCHHIA, JBIXaHHUE XUBOTHBIX U
YeJI0BeKa.

OnwuceIBaTh YBOJIOIMOHHOE YCIOKHEHUE CTPOSHHS JETKUX
MO3BOHOYHBIX JKUBOTHBIX. Pa3nuuate Ha W300paKCHHSIX
(cxemax, Tabnuuax, MYJIsDKax) JAbIXaTeNbHYIO CHCTEMY
YelloBeKa.

OnuceiBaTh MEXaHU3M BEHTWISAIMM JIETKUX Yy MNTHL U
MJIEKOTIUTAIOLIUX.

VYcTaHaBnuBaTh B3aUMOCBSI3M MEXIY CTPOCHHEM OpraHoOB
JBbIXaHUS U UX QYHKLIHUSAMH B OpraHu3Me

PackpriBaTh coaepkaHWe TEPMUHOB M MOHSTHHA: TPaHCHOPT
BEUIECTB, TPAHCIOPT Yy pACTeHMi, KPOBEHOCHAas cHUCTeMa
JKUBOTHBIX,  KpPOBb,  IUIa3Ma, (OPMEHHBIE  DJIEMEHTHI,
KpOBOOOpaIieHne, Kpyru KpoBooOpalleHus, cepAeyHbId UKL,
mumbooOpamienue,  auMda,  AUMPaTUYECKUE  COCY/IBI,
auMaTHYeCKUe y3ibl, BHYTPEHHSS Cpe/ia OpraHu3Ma.
XapakTepu3oBaTh TPAHCIOPT BEUIECTB Yy pacTeHUl W
0€CI03BOHOYHBIX KUBOTHBIX.

OnuceIBaTh KPOBEHOCHYIO CHCTEMY JKUBOTHBIX M UEJIOBEKA.
Paznuuath Ha M300paxeHUsX (cxemax, TabmuIax, MyJsKax)
KPOBEHOCHYIO M TUM(DATHIECKYIO CUCTEMY YelIOBEKa.
YcTaHaBnuBaTh B3aMMOCBSI3M MEXAY CTPOCHHEM OpPraHOB
KpOBOOOpaIieHus U uX QyHKIUIMHU B OpraHu3Me

PackpbiBaTh cojepaHUE TEPMHHOB U TOHSTHIL: BHIIEICHHE,




ryTTanus, JIMCTONAJ, COKpPaTUTEIbHbIE BaKyOJd, W3BUTHIC
KaHaJbllbl, 3BE314aTble KIETKU, BBIICIUTEIbHBIE TPYOOUKH,
MaJIbIIUTUEBBICOCY/Ibl, MTOYKH, MOYETOUHUK, MOUYEBOM Iy3BIPb,
He(pOH, MOya.

XapakTepu3oBaTb IPOLECC BBLACICHUS Yy pPACTEHUH W
KUBOTHBIX.

Paznmuate Ha HM300paxeHUsIX (cxemax, TadIuIax, MyJsKax)
BBIIETIUTENIbHYIO CUCTEMY YE€JI0BEKa.

OnuceiBaTh MEXaHU3M (PYHKIMOHUPOBAHUS HEPPOHA; Mpoliece
00pa3oBaHUsI MOYH.

VYcTranaBnuBaTh B3aUMOCBSI3M  MEXIY CTPOCHHEM OpraHOB
BBIJICJICHHS ¥ X (DYHKIIUSIMU B OpTaHU3ME

PackpsiBaTh conepikaHMe€ TEPMHMHOB W TOHATHW: Karcyla,
SHJAOCIOpA, IMCTa, KYyTUKYJa, CPeACTBAa IACCUBHOM 3allMTHI,
CpeICTBAa  XMMMYECKOM  3allUThl, KOXXHbIE  IOKPOBBI,
UMMYHUTET, IMMYHHAasl CUCTEMA, aHTUT€H, aHTUTEJNO.
XapakTepu3oBaTb BHJbl 3aIIUTHl Y OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX OPTaHU3MOB.

OnuceIBaTh CTPOEHUE KOKHBIX TOKPOBOB M UX MPOU3BOIHBIX.
Paznmuuate Ha m300pakeHUsAx (cxemax, TaOIUIAx, MYJISKaXx)
OpraHbl UIMMYHHOM CHCTEMBI YeJIOBEKa.

VYcTaHnaBnuBaTh B3aUMOCBSI3M  MEXIY CTPOCHHEM OpPraHoOB
3alUThl U UX QYHKIUSIMH B OpraHu3Me

PackpriBath CoJIep)KaHue TEPMHUHOB u TIOHSITHIA:
pa3apaxXxuMoOCTh, PETYJISIMsS, TaKCHCHI, POCTOBBIC BEIIECTBA
(aykcuHBI), HEpBHas cucTeMa, pediaeKkTopHas peryssaus,
peduiekc, peduiekTopHas nyra, nepeaHui MO3T,
OPOMEXYTOUHBI ~ MO3T,  CpPeOHHM  MO3r,  MO3KEYOK,
IPOJONTOBAaThIi  MO3I, BereTaTHBHAas HEpBHAas CHUCTEMa,
ryMopalibHasi peryisius, TOPMOHBI, SHAOKPUHHAs CHUCTEMa,
runortajgamo-TunodusapHas cucreMa.

XapakTepu3oBaTb  pa3Ipa)KUMOCTb Y  OJHOKJIETOYHBIX
OPraHu3MOB U PE(PICKTOPHYIO PErYIALHUIO Y KUBOTHBIX.
Paznuuate Ha u300paxeHUsX (cxeMax, TabmuIax, MyJsKax)
HEPBHYIO CHCTEMY U €€ OTHEJNbI; OTHENbl I'OJOBHOIO MO3ra
MIO3BOHOYHBIX JKUBOTHBIX.




OnuceiBaTh ryMOPAIBHYIO PETYIISLMIO Y )KUBOTHBIX.

Paznuuate Ha m300paxkeHHAX (cxeMmax, TaOnuuax, MyJsKax)
SHAOKPUHHYIO CUCTEMY KUBOTHBIX U YEJIOBEKA.

HaspiBaTp kene3bl HSHAOKPUHHOW CHUCTEMBI YEJIOBEKA U
BbIpa0aThIBAEMbIE MU TOPMOHBI.

OnuceiBaTh J€HCTBUE TOPMOHOB.

VYcraHaBiIMBaTh B3aMMOCBSI3M  MEXKJYy CTPOCHUEM OpPraHOB
HEpPBHOW UM DJHJIOKPUHHOM CHCTeM U HUX (QyHKIUSIMU B
OpraHusMe.

XapakTepu3oBaTh JBOJIOLHOHHOE  YCIOKHEHUE CTPOCHMS
HEPBHOM CUCTEMBI Y JKMBOTHBIX
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Pa3smuoxenue
u pazBUTHE
OpraHU3MOB

1.5

POIII 10 knace
https://resh.edu.r
u/subject/5/10/
MDOSIII 10 knace
https://uchebnik.

mos.ru/catalogu
g?aliases=lesson

template,video
lesson,video&s

ubject_program
ids=31937341

31937278,35909

477&class_level
ids=10,11

PackpeiBaTh cojiepikaHue TEPMHHOB H IMOHSATHI: Pa3MHOKEHUE,
NpoCTOe JEJICHHWEe, MOYKOBAaHHE, CHOPYIIHUS, BEreTaTHBHOE
pa3MHOXeHHe, (parMeHTaIus, KIOHHUPOBAaHWE, TaMETHI,
criepMaTo30u 1 (CriepMuit), STUIEKIETKA, 3UT0Ta, KOHBIOTAITHS.

[lepeuncnsats  ocobeHHOCTH ~ Oecmoioro W MOJOBOIO
Pa3MHOXCHHS OPTaHHU3MOB.

XapakTepu3oBaTb ~ CYIIHOCTh U (opMmbl

Pa3MHOXEHHSI ~ OpPraHM3MOB;  OHOJOTHYECKOe
0ecToJIoro pa3MHOKEHUSI.

Paznuyare cnopy Kak = CIEHUAIM3UPOBAHHYIO  KIIETKY,
IpeIHa3HaYeHHYI0 JUIsi Oecoysioro pa3MHOXKEHUS, U CIOpPbI
OakTepuil.

OOBACHATD MPEUMYIIECTBA IOJOBOTO PAa3MHOXKEHHS HaJ
0ecIobIM.

PackppiBaTh poOJb KIOHMPOBAaHUS B CENEKUUU M CEIIbCKOM
X0351UCTBE

PackpbiBaTh conepkaHue TEPMHHOB U TMOHATHI: Meio3,
OMBAJICGHTBI,  KPOCCHUHTOBEp, HMHTEPKHUHE3, HE3aBUCHUMOE
pacnpezeneHue; KpOCCUHTOBED.

Paznuuare Ha um300pakeHHsAX (cxemax, TaOIWIAx) W
MUKpoOTpenaparax 3pejible MOJOBbIe KIETKH MIIEKOMUTAIONINX
U OpraHbl pa3MHOKEHHSI BBICIIIX PACTECHUH.

PackpeiBaTh  CymIHOCTH  Meii03a,  XapaKTepHU30BaTh  €ro
OT/IeTbHBIC CTAIUU.

OnpenensaTh MECTO Mei03a B JKU3HEHHBIX IHKIJIAX PA3TUYHBIX

0ecIoJI0ro
3HAYECHUE



https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937341,31937278,35909477&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937341,31937278,35909477&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937341,31937278,35909477&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937341,31937278,35909477&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937341,31937278,35909477&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937341,31937278,35909477&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937341,31937278,35909477&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937341,31937278,35909477&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937341,31937278,35909477&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937341,31937278,35909477&class_level_ids=10,11

OpraHU3MOB.
OOBsACHATH OMOJIOTUYECKUI CMBICTT KPOCCHHIOBEPA, ONMCHIBATH
€ro MEXaHU3M.

CpaBHUBaTh MEH0O3 € MHUTO30M; pa3jinyaTb OTIENIbHBIE HX
CTaJuyd Ha MHUKpoIlpenaparax MU H300paxeHusx (cxemax,
Ta0IUIax).

PackpeiBaTh 3BOJIIOLIMOHHOE 3HAUEHUE MIOJIOBOTO PA3MHOKEHHUS

OpraHu3MOB

PackpsiBaTh conep;kaHHe TEPMUHOB M NOHSTHI: FaMETOTECHES,
CIIEpMATOTCHE3, OOTEHE3, CEMEHHUKH, SAVYHHKH,
CIIEpPMaTOrOHUH, CIIEPMAaTOLUTHI, criepMaTuIbl,

CIIEPMATO30M/Ibl, OOTOHWH, OOIMTHI, TIOJSAPHBIC TEJNbIIA,
ANIEKIIETKA, aKpocoMa.

[TepeunciaTh cTaauy raMeTOreHe3a Y )KHBOTHBIX.

OnwuceIBaTh MPOIIECC TaMETOreHe3a M €ro MephuoJbl, CTPOCHHE
MTOJIOBBIX KJIETOK.

PaznudaTh 0COOCHHOCTH CriepMaToTeHe3a i 00TeHe3a.
OnuceiBaTh MPOLIECCHI OCEMEHEHUS M OIUIOJOTBOPEHMS,
pa3HbIe BapUaHTHI MAPTEHOTeHE3a

PackpriBath coJIep)KaHue TEPMHUHOB u TIOHSITHH:
OTUIOIOTBOPEHHUE, 3Ur0Ta, OJacToMep, aKpOCOMHAas peakKlusd,
MPOHYKJIEYC,  TApTEHOTeHe3, JMOpHUOTEHE3, ApoOJIcHHE,
OmacTyna, Mopynla, racTtpyjia, HeWpyia, OpraHoreHes,
9KTOJIepMa, Me30/iepMa, SHTOJAEpMa, LIeJIOM, HepBHas TpyOka,
XopAa, KuieyHas Tpyoka. Ompenensts >SMOPHOHAIBHBIN
NepuoJ] Ppa3BUTHS OpraHu3Ma U OIHCHIBaTh OCHOBHbBIE
3aKOHOMEPHOCTH JApoOIeHuss — oOpa3oBaHHE OJIHOCIONHOTO
3apojpla — ONIacTynbl; 3aBUCUMOCTb XOAa ApPOOIEHUS OT
KOJMYECTBAa KEJITKa B  SHIEKIETKEe; TacTpyIsaluio U
OpraHoreHes.

OObsacHaATh dTanbl auddepeHpoBKH TKaHEH, 00pazoBaHUs
OpPTraHoOB U CUCTEM OPTaHOB.

XapakTepu3oBaTh PETYISIHUI0 SMOPHUOHAIBHOTO Pa3BUTHS;
JETEPMUHAIIUMIO U SMOPUOHAIBHYIO WHAYKIINIO; TEHETHUECKUN
KOHTPOJIb Pa3BUTHSI.

OO0OCHOBBIBaTh BPEIHOE BO3JCHCTBHE Ta0A4YHOTO JbIMa U




QJIKOTOJSI Ha XOJ AMOPHOHATBHOTO M MOCTAIMOPHOHAIHLHOTO
pa3BUTHSI OpraHU3Ma YeJ0BeKa

PackpsiBaTh cOnep:KaHHE TEPMUHOB M IIOHSATHH: OHTOICHES,
NoCTAMOPHOHANIBHOE pa3BUTHE, MeTaMop(o3, JHMYMHKA, POCT,
CTapeHue,

cMepTh. XapakTepu3oBaTh IMOCTAIMOPHOHAIBHBIA  MEPUOJ
pa3BUTHUS OpPraHU3Ma U ero OCHOBHBIE ()OPMEI.
XapakTepu3oBaTh NPSMOE Pa3BUTUE U €TO MEPHO/IbI.

W3narats copepkaHue TeOpuil CTapeHUs! OPraHu3MOB.
OOBACHATH OMOJIOTUYECKUN CMBICI PA3BUTHS C METaMOP(PO30M
PackpeiBaTh conepxaHue TEPMUHOB W TOHATUN: TaMeTO(UT,
copouT, aHTEPUIUH, AapPXETOHUHU, 3apPOCTOK, Meracrnopa,
3apOJBIIIEBbI MEIIOK, CHHEPrH/bl, aHTUIIOJAbI, MUKpPOCHOpa,
IBUIBLIEBOE  3€PHO,  JIBOWHOE  OIUIOAOTBOPEHHUE,  POCT,
MepucTeMa, KaMOuii, TepuoJibl OHTOreHe3a I[BETKOBBIX
pacTeHui.

XapakTepu3oBaTb OCOOEHHOCTH 0O€crojoro u IOJOBOIO
Pa3MHOXEHHSI IBETKOBBIX PACTCHUH.

Beinenate  0COOEHHOCTM  NPOTEKaHWs TaMeToreHesa y
[IBETKOBBIX PACTECHHIA.

OmnuceIBaTh MpoOIECC ABOMHOIO OIUIOJOTBOPEHHUS Y LIBETKOBBIX
pacTeHuil U OOBSICHATH €ro NPEUMYIIECTBA MO CPABHEHUIO C
OIIOJIOTBOPEHHEM Y CLIOPOBBIX M FOJIOCEMEHHBIX
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I'eneTuka —
HayKa o
HacJIeICTBEHH
OCTH Hu
N3MEHUYMBOCTH
OpraHu3MoOB

0.5

POIII 10 xmace
https://resh.edu.r
u/subject/5/10/
MBI 10 knace
https://uchebnik.

mos.ru/catalogu
g?aliases=lesson

template,video
lesson,video&s

ubject_program
ids=31937341

31937278,35909

477&class_level
ids=10,11

PackpeiBath cojiepkaHre TEPMUHOB U MOHITHI: T€HETHKA, T'€H.
JleMOHCTpHpOBaTh 3HAHUSI ICTOPUHM BO3HUKHOBEHUSI T€HETUKHU.
XapakTepu3oBaTh OCHOBHBIC ATallbl Pa3BUTHUS T€HETHKU Kak
HayKu

PackpriBath coJiep>KaHue TEPMHUHOB H MMOHSATUH:
HacJIeICTBEHHOCTh, HacJIeJOBaHHWE, W3MEHUHMBOCTH, T'€HOTHII,
dbeHoTUI, TEHOM, JIOKYC, XPOMOCOMBI, aJIeIbHbIE TEHbI
(anmnenn), aJbTepHATUBHBIE MPU3HAKH, TOMO3UI0Ta,
reTepO3UroTa, JOMUHAHTHBINA IIPU3HAK, PELIECCUBHBIN MPU3HAK,
YHUCTast TUHUS, THOPUIBL.

[Tonb30BaThCsl TEHETUYECKON TEPMHUHOJIOTUEW U CHUMBOJIMKOU
JUISL 3aIIMCH CXEM CKpeLMBaHUs



https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937341,31937278,35909477&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937341,31937278,35909477&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937341,31937278,35909477&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937341,31937278,35909477&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937341,31937278,35909477&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937341,31937278,35909477&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937341,31937278,35909477&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937341,31937278,35909477&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937341,31937278,35909477&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937341,31937278,35909477&class_level_ids=10,11
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PackpsiBaTh coepKaHue TEPMHUHOB u MOHATHUM:
MOHOTHOpHUAHOE CKpeLIUBaHue, YUCTOTA ramer,
JIOMUHUPOBAHUE, PACLIECIUICHUE IIPU3HAKOB.

OnuceiBath onbITel I'. MeHens 1o M3y4eHHIO Haclel0BaHUs
OJHOM Iapsbl IPU3HAKOB y FOPOXa IIOCEBHOTO.

[IpuBoguth GOpMYyIHPOBKM MEPBOTO M BTOPOTO 3aKOHOB I
Mengenss  (3akoHa ~ eAWHOOOpaswss TUOPUIOB  TMEPBOTO
IIOKOJICHUS], 3aKOH PaCIIEIJIEHUS! IPU3HAKOB) U OOBSACHATH MX
LIUTOJIOTUYECKUE OCHOBBI.

CocTaBisTh cXeMbl MOHOTHOPHUIHOTO CKPELIMBAHUS U peIlaTh
F€HEeTHUYECKUE 3aJa4l Ha MOHOTHOPH/IHOE CKpELIBaHHE

PackpriBath COZIEpKAHUE TEPMHUHOB 51 TOHSTHI:
AQHAJIM3HPYIOLIEE CKPEIIMBAHHUE, HEIOJHOE JOMHHUPOBAaHUE,
KOJIOMHUHUPOBAHUE.

CocCTaBIIITh CXEMBI aHATM3UPYIOMIETO CKPEIIUBAHUS M PEIIaTh
TCHCTUYCCKHUEC 3aJa4Yud Ha aHaﬂmI/Ipy}omee CerHII/IBaHI/Ie 158
HEIOJHOE TOMUHUPOBAHNE

PackppiBaTh comepkaHue TEPMUHOB U TOHSATUH: TUTHOPUIHOE
CKpeniuBanue, PEHOTUITMUECKHUIN pauKall.

OnuceiBath ONbITH . MeHaens mo u3y4eHuro HaciaeqO0BaHUS
JIBYX Iap MPU3HAKOB y TOPOXa IMMOCEBHOTO.

[TpuBoauTh (QopMyTUPOBKY TpeThero 3akoHa [. Menmens
(3aKOHA HE3aBUCHMOTI'O HACJICJIOBAaHUS TPU3HAKOB) U OOBSICHATH
€ro HUTOJIOTHYECKUE OCHOBBI.

[IpumeHaTh MaTeMaTHYeCKUd  pacyeT c ITOMOIIILIO
(EHOTUTIMYECKOTO  paJuKajga W MeToJa TEPEeMHOKEHUS
BEPOSITHOCTEH  BapMAaHTOB  PACIICIUICHUS MPU3HAKOB Y
MOTOMKOB IO (DEHOTHUITY ¥ T€HOTHUITY.

CocCTaBJIITh CXEMbl JUTHOPHIHOTO CKPCUIMBAHHMS M pPeEIIaTh
TEHETUYECKUE 3a/1a4l Ha JUTHOPUIHOE CKpEIMBAaHHE
PackpeiBaTh conep)kaHHe TEPMHHOB W TIOHSTHH: CLEIJIEHHOE
HacJe/J0BaHUe, HapyIIEHUs! CLEIUICHUS T'€HOB, KPOCCHUHIOBED,
pPEeKOMOMHAIINS T€HOB, TeHETUYECKUE KapThl, MOPTaHH/Ia.
[IpuBoauTs GOPMYTUPOBKH 3aKOHOB MopraHa (3akoHa
CUEIUJICHHOTO HacJeJOBaHUsI TE€HOB M 3aKOHA HapylICHUs
CIETUICHUS MEXKJy TeHaMH) U OOBSCHATh MX IIUTOJOTHYECKUE



https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937341,31937278,35909477&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937341,31937278,35909477&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937341,31937278,35909477&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937341,31937278,35909477&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937341,31937278,35909477&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937341,31937278,35909477&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937341,31937278,35909477&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937341,31937278,35909477&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937341,31937278,35909477&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937341,31937278,35909477&class_level_ids=10,11

OCHOBBI.

[IepeynciATe OCHOBHBIE IIOJIOKEHUS XPOMOCOMHOM TEOpPUH
HACJIEICTBEHHOCTH.

Pemars reHeTnyeckue 3aladd Ha CLEIJICHHOE HACJEIOBaHUE
IEHOB U HapyIllIEHUE CUEIUIEHUS MEX1y FreHaMu

PackpsiBaTh cOJEpKkaHME TEPMUHOB M IOHATHI: ayTOCOMBI,
II0JIOBBIE XPOMOCOMBI, TOMOTAMETHBIM I10JI, TeTeporaMeTHbIN
0L

OOBACHATH XPOMOCOMHBI MEXaHU3M OTMpENEICHUsT Moja y
OpPraHNu3MOB.

[IpuBonTH mMpUMeEpH HACIEIOBAaHUS MPU3HAKOB, CLEMJICHHBIX
C IIOJIOM.

CocTaBisTh CXE€Mbl CKpEIIMBaHHUS M pellaTh TeHETUYECKUE
3a/1a4M Ha HacJe10BaHUe MPU3HAKOB, CLHEIJIEHHBIX C TIOJIOM.
[IpuBonTE IpUMEpPHI TEHETUYECKUX 3a00JIeBaHUN U 1e(hEeKTOB
y OPraHu3MOB, CBSI3aHHBIX C TIOJIOBBIMU XPOMOCOMaMH
PackpsiBath coZepKaHue TEPMHUHOB u MOHATHUHM:
MHOECTBEHHOE NeicTBHE reHa (mmerioTponus),
KOMIIJIEMEHTAapHOCTB, SMUACTa3, NOJUMEPHS.

Omnpenenarp  (GoOpMbI  B3aUMOJCUCTBUS ~ QUICIBHBIX |
HEaJIJICJIBHBIX TCHOB.

[IpuBOAUTH IPUMEPHI TIEHOTPOITHOTO ACHUCTBHS T€HOB.

Pemarp  resermyeckue — 3ajadyd  Ha  B3aUMOJICHCTBHE
HEAJIJICJIbHBIX F€HOB
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PaCKpBIBaTB COACPIKAHUC TCPMHUHOB u MMOHSATUH:

HN3MCHYHNBOCTD, HCHACJICACTBCHHAA U3MCHYUBOCTD,
HaCJICACTBCHHAA U3MCHYUBOCTD.

CpaBHI/IBaTL HCHACJICACTBCHHYIO HU3MCHYUBOCTD C
HaCHeﬂCTBeHHOﬁ.

[IpuBoUT, TPUMEPBl KAYECTBEHHBIX W KOJMYECTBECHHBIX
NPU3HAKOB  OPraHM3MOB, TPOSIBIEHHH Yy  OpPraHu3MOB
HEHACJIEICTBEHHON M HACJIEACTBEHHON N3MEHUYMBOCTH
PackpsiBaTh coJiepKaHue TEPMHUHOB H MTOHSATUH:
MoaudUKaMOHHasl, WM (EHOTHNHYECKas, W3MEHYHBOCTD,
BapHaHTa, BapUAIMOHHBIN Psj, BapuallMOHHAsI KpHUBasi, HOpMa
pEaKIuy Mpr3HaKa, MOAU(HUKAIIH.



https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
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XapakTepu3oBaTh CBOICTBA MO TU(DUKAITMOHHOM
U3MEHYUBOCTH. [1I0Ka3bIBaTh pOsIb yCIOBHUM BHELIHEW CPEnbl B
pa3BUTHH MOIU(PUKAIMOHHONW W3MEHYMBOCTH Y OPTaHH3MOB.
CrpouTh BapUallMOHHBIE PSABI W TpadUK KPUBOU HOPMBI
peaKIy MPU3HAKOB Y Pa3JIMUYHBIX OPTAaHU3MOB

PackpsiBaTh cozepKanue TEPMUHOB u MIOHSTHN:
KOMOWHATUBHAs M3MEHYMBOCTh, MYTAIlMOHHAS U3MEHUYHBOCTD,
KOMOWHAIIMH, MyTaIl1H.

XapakTepru30BaTh CBOMCTBA TEHOTUITUYECKOW H3MEHUYUBOCTH.
OnuceiBaTh MeEHO3 U TOJOBOM TPOILIECC KAk OCHOBY
MPOSIBJICHUS] Y OPTraHU3MOB KOMOMHATUBHON M3MEHUUBOCTH.
[Toka3bIiBaTh Ha KOHKPETHBIX MPUMEPAX POJIb KOMOMHATHBHOMN
W3MEHYMBOCTH B CO3JaHUU TEHETHYECKOTO pa3zHOooOpasus
OpPraHM3MOB B IIpeJieax 0JHOTO BUJA.

CpaBHHUBATH T€HOTUITHYECKYIO M3MEHYHBOCTh c
MO (UKAITMOHHO N

PackpreiBaTh conmepkaHME TEPMHUHOB W TIOHSATHI: MYTaIlWH,
XpPOMOCOMHBIE TIepecTpoiiku  (adeppanuu), TOJUTUIOUINUS,
aHeyIuIouusl, MYTaHT, MyrareHsl. lIpuBoauTe mNpUMeEpHI
MYTAali, BCTPEYAOIINXCSA Y Pa3HbIX OPraHNU3MOB.
KnaccuduuupoBars MyTauu 1o pa3HbiM OCHOBAHUSIM.
Paznmuuate Ha wu300pakeHUsx (cxemax, TaOJMIlaX) TEHHBIE
MyTallid, XPOMOCOMHBIE II€PECTPOMKM  pa3HbIX BHUJOB:
JIeNely, NYIUIMKAluy, TPaHCJIOKAalWW, UWHBEPCUHM; F€HOMHBIE
MYTAalHH.

CpaBHUBaTh MKy COO0N MyTaIlMl pPa3HbIX BUJIOB.
XapakTepu30oBaTh CBOMCTBA MYTALIMOHHOW U3MEHYUBOCTH.
HaspiBaTp  mpuuMHBI ~ MyTanui, BBISBIATh  MCTOYHUKH
(bakTOpOB-MyTareHOB B OKpYXaromiei cpeie (KOCBEHHO).
[IpuBoauTh GOPMYIUPOBKY 3aKOHA TOMOJIOTHYECKHX PSAIOB U
HacieAcTBeHHOM  um3meHuuBocty H. WM.  BaBunoBa u
000CHOBBIBATh €ro 3HAYEHUE s TPAKTHKUA CEIbCKOTO
XO035IMCTBA
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T'eneTuka
yeJIoBeKa

0.5

PDOII 10 xiace
https://resh.edu.r

u/subject/5/10/

P ACKPbIBATh COZACPIKAHUC TCPMHUHOB u MMOHSATHUH:
CCKBCHHUPOBAHMUC, KapTa XpOMOCOMBI, Hp06aHI[,
HaCJICACTBCHHLBIC 00JIe3HN (MOHOF CHHBIC, IIOJIMT'CHHBIC,



https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937341,31937278,35909477&class_level_ids=10,11
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/

MBI 10 xnace
https://uchebnik.

mos.ru/catalogu
e?aliases=lesson

template,video
lesson,video&s

ubject_program
ids=31937341

31937278,35909

477&class level
ids=10,11

TEHHBIE, XpOMOCOMHBIE), MEUKO-TEHETUUECKOE
KOHCYJIbTUPOBaHUE, I0pO10Bas AUArHOCTUKA, AMHUOLIEHTES.
[lepeuncasite 0COOCHHOCTH H3Y4eHHUS] TEHETHKH YeIOBEKa U
METO/Ibl METULIUHCKOM T€HETUKH.

XapakTepru3oBaTb METOJbl HM3Yy4EHHUS TEHETHKU YeJIOBEKa

(reneanornyeckuii, OJIM3HEIOBBINH, [IMTOTCHCTUYECKHH,
MOJICKYJISIPHO-T€HETUICCKHH, HOMYJISIIIUOHHO-
CTaTUCTUYCCKHIN).

OnuceiBaTh LENM, 3aJauyd M JOCTHKEHHS MEXIyHapOJHOU
nporpaMmsbl «I'€HOM YeToBeKay.

Paznuuate Ha wu300pakeHusx (cxemax, TaOIUIAX) KapThl
XpOMOCOM (TeHeTHYecKue, (pru3nueckue, CHKBEHCOBBIE).
OnuceiBaTh METOJbl COBPEMEHHOI'O OIPEIEJICHUS TE€HOTHUIIA
opraHusMa: MIOJIHOT€HOMHOECEKBEHUPOBAHHE,
FeHOTUNMPOBaHKE, B TOM unciie ¢ nomouipto [1IP-ananu3a.
XapakTepru3oBaTh HacJEJICTBEHHbIE 3a00JIeBaHUS YeIOBEKa U
3a00JIeBaHMsI C HACJIEICTBEHHON MPEIPacioIOKEeHHOCTHIO.
CpaBHMBaTh TI'€HHbIE, XPOMOCOMHBIC OOJE3HHM uelOBeKa U
00J1€3HH C HACJIEICTBEHHOM MPEapacoI0kKEHHOCTHIO.
VYcraHaBiIMBaTh  B3aMMOCBSI3b  MEXKJAY  HACJIEICTBEHHBIMU
3a00JI€BaHUAMU YEJIOBEKA U UX FEHETHYECKON OCHOBOM.
O0ocHOBBIBaTH 3Ha4YeHue MEIUKO-TEHETUYECKOTO
KOHCYJIbTUPOBAaHMsI B  MPENOTBpAIEHUHM U  JICYCHUHU
HaCJIeICTBEHHbIX 3a00JI€BaHUN YeJI0BEKa
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Cenekuus
OpraHu3MOB

POIII 10 xmace
https://resh.edu.r
u/subject/5/10/
MBI 10 knace
https://uchebnik.

mos.ru/catalogu
g?aliases=lesson

template,video
lesson,video&s

ubject_program
ids=31937341

31937278,35909

477&class_level

PackpbiBaTh cojepkaHUE OCHOBHBIX TIIOHSATHH: CEJIEKLHUS,
JNOMECTUKAlMsI, MPUMHUTHBHAs CENEKUUs, KOMOMHATHBHAS
CeNleKUus, COpT, mopoja, mrTamMm. [lepednciaTe OCHOBHBIE
3Tanbl pa3BUTHUSA CEJIEKIIMH KaK Mpolecca U HAYKHU.
XapakrepuszoBarb coaep:xkanue ydenus H. U. Basuiosa o
[enTpax NPOUCXOXKAECHUS U MHOroobpasus KyJIbTYpHBIX
pacTeHuil.

[TokaspiBath LleHTpBI TPOUCXOXKACHUS U MHOTrooOpaszus
KYJIbTYPHBIX pacTeHMil W LIeHTpbl NOMECTHKAaUMHU JOMAIIHUX
JKUBOTHBIX Ha KapTe€ MHPA, CBA3BIBATH UX MECTOIIOJIOKEHUE C
o4yaraMu BO3HUKHOBEHHMS JPEBHEUIINX IUBUIU3ALUN.
CpaBHHMBAThH COPT, NOPOAY, IITAMM C BUIAMHU-POITYAMHU.
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OO6oCHOBBIBaTh 3HAYEHUE 3aKOHA TOMOJIOTHYECKUX pPSAJIOB B
HaciaeAcTBeHHOM wu3MmendyuBocty H. WM. BasmioBa mug
CEJICKIIMOHHOM pabOTHI.

OnuceiBaTh MEPCHEKTUBBI JIOMECTUKAIIMU U CO3JAHHE HOBBIX
COPTOB KYJIbTYPHBIX PACTEHUMU, TIOPOJI JOMAIITHUX KUBOTHBIX U
ITAMMOB MUKPOOPTaHU3MOB

PackpsiBaTh coJepKaHue TEPMHUHOB u MOHATHUM:
MCKYCCTBEHHBIN otbop, MIPOU3BOAUTEIIH, JKCTEPBED,
OJIM3KOPOJICTBEHHOE  CKpeIIMBaHWe,  WIM  WHOPUIUHT,
HEPOJICTBEHHOE CKpEIMBAaHWE, WU ayTOPUIUHT, YHCTas
JIMHUA, reTePO3HC (rubpuHas cuia), T€HOMHOE
penaKkTUpOBaHMUE, WCKYCCTBEHHBIH MyTareHes3, (akTOpbI-
MyTareHol,  MOJHUIUIOUBI,  OTHAIEHHAs  THOpUIAM3aINS,
CEKBEHUPOBAHUE.

XapakTepru30BaTh OCHOBHBIE METOJBI CEJEKIIMW PACTEHUU M
YKUBOTHBIX: HCKYCCTBEHHBIN 0TOOP U THOPUIU3AIIHIO.
CpaBHUBaTh MaCCOBBIN HCKYCCTBEHHBIN oTOOop c
WHIUBHUIyaJIbHBIM, TOKa3blBaTh WX 3HAYEHUE Ui CEIEKLUHH
KYJIbTYPHBIX PACTEHUN U JOMAIIHUX )KUBOTHBIX.

[TpuBOIUTH KOHKPETHBIE IPUMEPHI OTAANEHHON THOpUIN3ALIUN
B CEJICKIIHH.

OmuceiBath omnbiT [ JI. KapreueHko 1o MpeoaoJICHHUIO
OeCTuIoIUsT MEKBHIOBBIX THOPUIOB.

Paznuuate Ha n300pakeHUAx (cxemax, TaOIuIax) y OTIAeIbHbIX
MIPEACTABUTENEH KOHKPETHOTO COPTa M MOPOJbI XO3SIMCTBEHHO
[EHHbIEC TPU3HAKU, HEOOXOIUMBIE YEIOBEKY.

XapakTepu3oBaTb ~ poJb  CEJIEKIUU B  oOecrnedyeHuu
MIPOJIOBOJILCTBEHHON O€30MaCHOCTH YEJIOBEYECTRA.

[IpuBOIUTEP KOHKpPETHBIE NPUMEPHI JTOCTHXKEHHUM CEJIEeKIINU
KYJIbTYPHBIX PACTEHUH U JOMAILIHUX )KMBOTHBIX B Poccuu

16

buotexuonoru

P H
CHHTETHYECKas
O1oJIorus

POII 10 knace

https://resh.edu.r

u/subject/5/10/
MBI 10 knace

https://uchebnik.

mos.ru/catalogu

P ACKPbIBATb COACPIKAHUC TCPMHUHOB u MTOHSATUH:
6I/IOTeXHOHOFPI$I, TpaAuIIMOHHAA 6I/IOTeXHOJ'IOFI/I$I,
MI/IKpO6I/IOJ'IOl"I/ILIeCKI/II71 CHUHTC3, MHKPO Ouosoruyeckas
TCXHOJIOTHA.

Hepe‘lI/ICHﬂTB HaITpaBJICHUA 6I/IOT6XHOJ'IOFI/II/I; OcIin U 3aJadu,
CTOSIINC TCPCH OMOTEXHOJIOTUEH.
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XapakTepru3oBaTh 0OBEKTHI, UCTIOJIB3yEMbIE B OMOTEXHOJIOTHH,
— KJIETOYHBIE U TKAHEBBIEC KYJIbTYpPbl, MUKPOOPTaHU3MBI.
OnuceiBaTh OCHOBHBIE METO/IbI TPAIUIIUOHHON OMOTEXHOJIOTHUI
u

JTOCTHIKEHUSI MUKPOOHOJIOTHIECKOU TEXHOJIOT HH.
O00CHOBBIBATH 3HAYECHHE OMOTEXHOJIOTUH TUTSE
CEIbCKOXO035MCTBEHHOTO IIPOU3BOJICTBA

PackpsiBaTh conepkaHuE TEPMUHOB M TOHSATHH: KIIETOYHAs
WHXXEHEPUsl, KIETOYHAsI TEXHOJIOTHUS, METOJ KYJIbTYpPhl KJIETOK
U TKaHEH, TOTUIMOTEHTHOCTh, TUTIOPUIIOTEHTHOCTh, CTBOJIOBHIE
KIIETKH, MHUKPOKIIOHAJIbHOE  Pa3sMHOXEHHE  pPacTCHUH,
comMaruyeckas  TUOpUAM3anus, TawIOWAbl, THUOPHUIOMBI,
MOHOKJIOHAJIbHBIE M TOJUKIOHAJbHBIC AaHTUTENAa, METOJ
TPaHCIUIAHTAIUH SJIEP, KIIOHUPOBAHUE.

XapakTepu3oBaTh OCHOBHBIC HAaNpPaBJICHUS CHUHTETHYECKOU
OMOJIOTHH.

OnuceiBaTh Ha KOHKPETHBIX TPHUMEPAX METOIbI KJIETOYHOM
WHXEHEPUHU.

[IpuBoaUTE NpUMEpPHI HCMOJIB30BAHUS MOHOKIOHAJIBHBIX M
MTOJIMKJIOHAJIBHBIX AaHTUTEI B METULINHE.

OneHuBaTh 3HaYCHNE CUHTETUYECKONW OMOJIOTHH JIJIS1 CEJIbCKOTO
XO0351CTBA U MEIUIIVHBI

PackpbiBaTh coaepKaHUE TEPMUHOB M TIOHATUM: TE€HHAs
WH)XXCHEpUs, PECTPUKIMOHHBICOHJIOHYKIIEa3bl (PEeCTPUKTA3bI),
JUIIKKE KOHIBI, IUIa3MUJAblL, PECTPUKLHUS, JIMTUPOBAHUE,
TpaHcopmalusi, CKPUHHHI, TPaHCTEHHBbIE (TE€HETHYECKU
MOAU(UIIMPOBAHHBIE) OPraHU3MBI.

OnuceiBaTh METOAbl PENPOAYKTUBHOTO M TEPANEBTUYECKOIO
KJIOHUPOBAHMS,  KJIETOYHbIE  TEXHOJOTMH U  CIOCOOBI
TE€HETUYECKON MHKEHEPHH.

XapakTepu30BaTh JOCTUKEHUSI TEHHON NHXKEHEPUH.
OneHuBaTh  DKOJIOTUYECKHE W OTHYECKHE  MPOoOIeMbl
KJIIOHUPOBaHUSI U  CO3JaHUS TPAHCTEHHBIX OPraHMU3MOB,
MEPCHEKTUBBI PA3BUTHUSI XPOMOCOMHOW U TEHHOW UHKEHEPUU
PackpsiBaTh conepkaHue TEPMUHOB U MOHSATHUI: MEIUIIMHCKAs
OMOTEXHOJIOTHS, META0OJOMHBIN aHann3, TeHOLCHTPUUYECKUN
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aHalli3, NEPCOHAIM3UPOBAHHAA MEAULMHA, pEreHepaTUBHAs
MEIULINHA.

XapakTepu3oBaTh METO/IbI MeTab0JIOMHOTO u
TEHOLICHTPUYECKOI0  aHAJIW3a; MCIOJIb30BAHUE CTBOJIOBBIX
Ki1eToK; [II{P-1narHoCTuKy; TapreTHyo TEpauIo paka

OBLLEE
KOJIMYECTBO
YACOB (0}
[TIPOTPAMME

68 2 12,5




TEMATHYECKOE IINTAHUPOBAHHUE

11 KJIACC
KoanuecTBO 4acon OcHOBHBIE BUBI IESITEILHOCTH 00yYaOIINXCS JeATeIbHOCTD
HauMeHoBaHMe KonTp DJIEeKTPOHHbBIE yaHTes ¢
Ne oabn | Ipaktu | (undposbie) y4erom
pa3nesioB U TeM | Beer
n/n IporpaMMBbl o ble yeckue | 00pa3oBaTeslbH IPOrpaMMbI
pa6oT | paGoThl | bie pecypchbl BOCIIMTAHUS
bl IIKOJIBI
PackpriBath copepxaHue TEPMUHOB M MOHATUMN: KPEALMOHU3M, BUJ, | -yCTAaHOBJIICHUE
CUCTEMATHKa, 6I/IHapHaH HOMCHKJIaTypa, HWCKYCCTBCHHas CHUCTEMaA | JOBCPUTCIIbHBIX
KJIaccu(UKAIMA OPTAaHU3MOB, UCTOPUYECKHI METO/I, TAPBUHU3M. OTHOUIEHUI
XapakTepu3zoBaTh B3TJSABI Apucrorens, OMmenokia, JIykpenus | Mexmy
Kapa, JIx. Pest Ha pa3BuTHE 5XUBOI TPUPO/IBI. TEeIarOrnYeCKn
OnenuBats BkiIaa K. Jluanes B pa3Butre OHOIOTHH. M paOOTHUKOM U
CpaBHuBaTh B3rIsAAel Ha Bum u dBomonuio K. Jlummes, XK. b. | oOyuarommmucs
POIII 11 kiace Jlamapxka u Y. [lapBuHa. ,
https://resh.edu.r Kputndeckn oLeHMBATh KPEAMOHHUCTCKUE B3MVIAABI HA JKUBYIO | CITOCOOCTBYIOII
u/subject/5/11] II}IpeHI;?IfI}CI;MTL KyJbTYPHO-UCTOPHUYECKHE M €CTECTBEHHO-Hay4YHBIC E)(;I/ITI/IBHOM
?{DH_J llhKnac_ﬁ Hpg:[nocmmm P P & Bocnpmm}oy
3apoxaeHue u ttps.//;JC te::)nl " | mosiBieHUs 3BONMIOIIMOHHON Teopun Y. JlapBuHa. 00yJaTOIIIIIMUCS
pasBuTHe m OnuceIBaTh POJIb UCTOPHYECKOTO METO/IA. TpeOoBaHUI U
1 9BOTIOLHOHHBIX 4 template.video Wznarate cynHOCTh 3BONMIONMOHHON Teopun Y. JlapBuHa. poCckO
MIpeCTaBIICHUI _—p—’—lesson video&s HaspiBaTh OCHOBHBIE cl)aKTvH ouorpadmm Y. JlapBuHa W 3Tambl | MEAATOTHYECKOT
B OMoOJIOTHH Ubiect ' rogram | CO371HHs HM SBOMIOLHOHHON TeOpHH § 0 paboTHHKa,
_J__p_g_i ds=31937341 PackpriBaTh comepkanue TEPMUHOB M MOHATHIL: HACIEJCTBEHHOCTD, | NMPHBICICHAIO
31937278.35909 U3MEHMMBOCTb, HCKYCCTBEHHBII otbop, Ooprbda 3a CylIecTBOBaHHE, | UX BHUMAHHA K
477&class leve| | CCTCCTBEHHBIH oT00p. o0cyx)aaeMoit
ids=10.11 Wznarate cymaocTs yuenus Y. Jlapeuaa 00 UCKyCCTBEHHOM OTOOpE. | Ha ypoOKe
XapakTepu30BaTh IBIKYIIME CHIIBI 3BOJIOIUH BUOB 10 [lapBHHY. nHhopMaIum,
[IpuMeHATs 3HAHWA O MABIDKYIIMX CHJIAX OSBONIONWH BHJOB 110 | aKTHBHU3AINU
JapBuHy anst oOBbsICHEHHST MHOTO0OOpa3usl BHJIOB, ITOPOJI JOMAITHUX | MMO3HABATENLHON
JKUBOTHBIX U COPTOB KYJIbTYPHBIX PAaCTEHUH NI TeNTbHOCTH;
PackpeiBath cojepkaHWie TEPMHUHOB W TIOHSATHH: JApBUHU3M, | -  TOOYXKIEHHE
MYTalli{, MyTaIllHOHHBII MpoIlecc. oOyJaronxcs

OOBACHATH NPUUNHBI KPHU3KCa JTapBUHU3MA.
O00CHOBBIBaTh 3aKOHOMEPHOCTHh TpaHC(HOpPMALMK JTapBUHHU3MA B

coOmromaTe Ha
ypoKe
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CHUHTETHYECKYIO Teopuro sBomtonun (CTD).

Mznarate ocHoBHEIE nonoxkeHus CTD.

OuenuBats Bkian I'. e ®puza, C. C. YerBepukoBa, U. U.
IlImansraysena, . K. bensesa B hopmuporanue CTD.

OnenuBath 3HaueHne CTD B QopMupoBaHMH COBpPEMEHHOI
€CTECTBEHHO-HAYYHON KAPTHUHBI MHpa

MukposBosonu
saueé
pe3ynbTaThl
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PaCKpI)IBaTB COACpKaHUC TCPMHHOB H MOHSTHH: MUKPO3BOJIIOIUA,
MAaKpO3BOJIIOIUA, MyTaluy, nonyJranus, KOM6I/IH3HI/II/I I'CHOB,
reHoQOHI, SJIEeMEHTaPHOE YBOJIOIIMOHHOE SIBJICHUE.
XapakTepu3oBaTh ~ MHUKPOJIBONIOLMIO  KaK  dTam  TOSIBICHUS
NPUCIOCOOTICHNH 1 BUJI000pa30BaHusl.

XapakTepu30oBaTh IOHNYJSLUI KakK  JJIEMEHTAapHYI  EAMHUILY
IBOJIIOIHH.

Ilepeuncnare TpU3HAKH WACATBHON TOMYISIMA ¥ OOBSCHATH
YCIIOBHSI BRITTOJTHEHUS 3aKOHa Xapau—BaitaOepra.

HpI/IMeHHTB HNMCIOIIINCCS 3HaHHW I 00BSICHEHNS IIPUYINH
WU3MEHYMBOCTH y 0c00eil oTHOr0 BUIa

PackpbiBaTh cojepkaHW€ TEPMUHOB M TIOHSATHUNA: MyTallMOHHBIN
npolecc, KOMOMHAaTUBHAs M3MEHYUBOCTb, IOIMYJISALIUOHHBIE BOJHBI,
nperd I'CHOB, MUTPAIUH, H30JISILIMS, reorpaguieckas
(IpocTpaHCTBEHHAsA) H30JIALMs, Ouonornyeckas (pernpomayKTHBHAS)
u3osnus, 3Qp ekt ocHoBaTels, 3G GEKT OyTHUIOUHOTO FOPJIbIIIKA.
XapakTepu3oBaTh JJIEMEHTapHble (aKTOPHl (IBMKYIINE CHIIBI)
3BOJIOLHH.

OnenuBath Bkiaax C. C. UYerBepmkoBa, D. Maiijpa B pa3BHTHE
3BOJIFOLIMOHHOTO yIECHUSI.

OOBSCHAT, NPUYMHBI HEHANPABIEHHOIO NEHCTBUS 3JIEMEHTAPHBIX
IBOJIOUMOHHBIX (akTopoB. [IpuMeHSTH wHMeoLIMecs 3HAHUS O
JBIDKYLMX CHJIaX 3BOJIIOLUM U1 O0BSCHEHUS IPUYMH pa3Hoo0pasus
reHodoH1a TOMyJIALUI OXHOTO BHAA

PackpriBaTh conmep:kaHUE TEPMHHOB W IIOHSTHM: €CTECTBEHHBIN
0TOOp, ABMXKYIIUH 0TOOp, CTAOMIM3UPYIOMUN 0TOOD, pa3phIBAOIINN
otOop, MoIoBoOH 0TOOP.

XapakTepu3oBaTh €CTECTBEHHBIH OTOOpP Kak JBIDKYLIYIO U
HaIpaBJISIOLIYIO CHUITY SBOJIIOLMH, €0 ()OPMBI.

PaznuaTh Gopmbl ecTecTBEHHOro 0TOOpa B MOMYJISIIUAX, IPUBOJUTD
prUMepHl ASHCTBUS B OMYJISLUAX (POPM €CTECTBEHHOIO 0TOOpA.
OOBSCHAT,  TPEANOCBUIKM Ui JEWCTBUSL  JABWXKYIIEH |
cTadmm3upyouend GopM ecTeCTBEHHOro 0Toopa.

O0IIENPUHSTHIE
HOPMBI
MOBEICHUS,
paBuiia
OO0IIIeHHUS CO
CTapUIMMHU
(megaroruvecku
MH
paboTHUKaMK) U
CBEPCTHUKAMU
(oOy4aronmMmc
s),  TPUHIIAIIBI
yueOHOH
JUCIUTITAHEL 1
caMoopraHu3ag
nu;
- NpHUBJICUCHUE
BHUMAaHUS
oOyJarommxcst K
[IEHHOCTHOMY
aCTeKTy
W3y4aeMbIX Ha
ypoKax
SIBIICHHH,
OpraHu3aIys ux
paboThI C
MoJlyuaeMoi Ha
ypOKe
COIHANTEHO
3HAYUMOU
nHpopMaren —
WHUIIMAPOBAHUE
ee 0o0CyXKIeHus,
BBICKa3bIBaHHUS
00yJaIoIIMHUCS
CBOETO MHEHUS
Mo ee¢ TMOBOAY,
BBIpAaOOTKH
CBOEro K Hel
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CpaBHuBaTh (POPMBI €CTECTBEHHOTO OTOOpa, JeiaTh BHIBOABI Ha
OCHOBE CpaBHEHUS.

[IpuMensTh WMeIOIIMECS 3HAHUS O €CTECTBEHHOM OTOOpe st
OOBSCHEHHSI TPOIECCOB, MPOHCXOMANIMX B TOMYJSALUSIX BUIOB
OpPraHU3MOB

PackpbiBaTh conepaHue TepMHUHA PUCIIOCOOIEHHOCTh OPTaHU3MOB
(amamrarmst), apomopdo3, uaroasanTaIysl.

IIpuBOAUTL KOHKpETHBIE NPUMEPHI IMPHUCIIOCOOJIEHUNH OpPraHH3MOB

(Mopdororuueckue, (usnooruuecKue, OMOXMMHYECKHE,
MTOBEICHYECKIC).

OOBACHATP  MEXaHW3M  BO3HHUKHOBEHHSA  IPHUCIOCOOJNEHUN Y
OpPraHU3MOB.

[TpuBoauTH IPUMEPHI apOMOPHO30B U UANOATANTAIMN Y PACTEHUH H
’KHBOTHBIX.

OOBsACHATH POJIb apoMOp(030B B OCBOCHMHM OPraHU3MaMH HOBBIX
cpen oouTaHwms.

OOBACHATH PONTH WAHOATANITAIINN B IPHUCIIOCOOJICHHH OPTaHU3MOB K
KOHKPETHBIM YCIIOBHSIM CPEJIbI.

Jloka3plBaTh OTHOCHTENBHBIA XapakTep MPHUCIIOCOONEHHOCTH H
MPUBOINTH MTPUMEPHI OTHOCUTEFHOCTH aIaITaIlHi.

PackpbiBaTh 3HaYeHUE MBHKYIMX CHJI DBOJIONHU B (DOPMUPOBAHUH
MIPUCTIOCOOICHUH

PackpbiBaTh copepikaHWe TEPMUHOB U TIOHSATHH: BUJ, KPUTEPHH
BH[a, TOTUMOP(H3M, BUIBI-TBOHHUKH, apeat, SKOJIOTHYecKas HUIIA,
MOMYIISALNS, BHUOOBOM  KapHOTHIL, KOCMOIIOIWTBL,  SHAEMHUKH,
TTOJTBUIBI, IKOTHIIBL

XapaKkTepru3oBaTh KpUTEPUH BHIA (Mopdonormaeckui,
TeHETHYECKUH, OMOXUMHUUYECKUH, TreorpaduIecKuii, SKOJIOTHIECKHH,
OMOXUMHUYCCKUI).

OOBACHAT, HEOOXOIUMOCTh HCIIONB30BaHUSI BCEW COBOKYITHOCTH
KPUTEPHUEB IS ONpeeNieHUs] BUAOBON MTPUHAIEKHOCTH OpraHU3Ma.
[lepeuncnars OCHOBHBIE BHYTPHBHIOBBIE TPYIITUPOBKH.

OOBACHAT, TPHUYMHBI CYIIECTBOBAHUS MOHO- W TOJUTHIIMYECKHX
BHU/IOB.

CpaBHUBaTh BUJIBI 110 MOP(OIOTHIECKOMY KPUTEPHUIO

PackpeiBaTh conepkaHue TEPMUHOB M TOHSATHH: BHIO0Opa3OBaHUE,
W3O0IISAINS, KOIBOFOIIHSL.
XapakTepu3oBaTh
MUKPOIBOJIIOLIHUH.

BHUJ000pa3oBaHue KaK pe3ynbTaT

OTHOIIICHUS;
WCIIOJIh30BAHKE
BOCITMTATEIbHBI
X
BO3MOXKHOCTEN
CoJIepKaHUS
y4eOHOT0
npeaMera depes
JIEMOHCTPAIIHIO
o0 yJaronmMmMecs
MIPUMEPOB
OTBETCTBEHHOI'O
, TPaXIaHCKOI0
MOBEICHUS,
MPOSIBJICHUS
YEITOBEKOITIO OMsT
u
JI0OpocepaeTHO
CTH, yepe3
mooop
COOTBETCTBYIOI]
WX TEKCTOB JyIA
YTeHUs, 33434
JUTSL peTleH s,
MIPOOIEMHBIX
cuTyauul  aus
o0CyXJeHus B
KJ1acce;

- TpUMEHEHue
Ha ypoKke
WHTEPaKTUBHBIX
¢hopm paboTHI ¢
00yJaIoIIMHUCS

MHTEIJIEKTYaJIbH
BIX urp,
CTUMYJIUPYIOLIH
X




OOBSCHATH POJIb U30JISIIUHU B 00pAa30BaHUN HOBBIX BUIOB.
XapakTepu3oBaTh  pa3lIW4HbIE  CIHOCOOBI  BHA000pPa30BaHUSA
(anmomatpuyeckoe, CUMIATPUIECKOE).

[lpuBOIUTE KOHKPETHBIE TMPHUMEPHl  BHAOB, 00pa3oBaBIIMXCS
Pa3IUYHBIMU crioco0amu.

[TpuMeHATs 3HAHHS CIOCOOOB BUAO00pa30BaHUs il OOBICHEHHUS
IPUYUH MHOTOO0OPAa3usi BUOB.

OOBSICHAT, ~ BO3HWUKHOBEHHE  YCTOMYMBOCTH  HATOTEHOB K
AHTUOMOTHKAM

MaxpoaBosonu
saueé
pe3ynbTaThl
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PackpeiBaTh cozmep:kaHUE TEPMHMHOB W IIOHATHH: MaKpPO3BOJIOLHUS
(dunorenes), mnepexoanbie (HopMbl, (UIOICHETHUUECKUE PSIbI,
TIaJICOHTOJIOT L.

XapakTepu30oBaTh MaKpOIBOMIONHUIO KaK HAJBUJIOBYIO DBOJIOIHUIO
00pa3oBaHUs KPYITHBIX TAKCOHOMHYECKHUX SIMHUIIL.

OOBSICHAT, 3HAUECHHUE ITAJEOHTOJOTHYECKNX WCCIEIOBAHUNA IS
TMMOJIYUCHUA (1)aKTOB OBOJIFOIUHU OPraHMU3MOB.

IIpuBOAUTE HpUMEPHI OPraHU3MOB, OTHOCSIIMXCS K IEPEXOAHBIM
hopmam.

HaspiBaTe Tpymmel OpraHu3MOB, I KOTOPBIX BOCCTaHOBJICHBI
(uITOreHeTHYECKHUE PSIBI.

CpaBHUBATH MPOIIECCH MAKPOIBOIIOIUH I MUKPOIBOJIOLIUN
PackpbiBaTh cojepkaHWe TEPMHUHOB U IOHATHI: Ouoreorpadus,
SHIEMUKH, PETTHUKTHI.

O6ocHOBEIBaTh 3HAUeHHE Onoreorpaduu Ijisl U3yUEHUS SBOIIONUN
OpPTaHHU3MOB.

Ilepeuncnare Owmoreorpadudeckue 00NMaCTH 3eMIM W OOBICHSTH
MIPUYUHBI UX BBIICICHUSI.

CpaBuuBath (iopy U ¢ayHy MaTepuKOB M OCTPOBOB, PACTEHHS WU
JKUBOTHBIX Pa3HBIX OHOTreorpauaeckux odaacTen.

[IpuBOIUTH IPUMEPHI PETUKTOBBIX OPTraHU3MOB, BUIOB-IHIEMHUKOB.
OOBACHATH TPUYUHBI COXPAaHEHHUS BHUAOB DHAEMHKOB U <OKUBBIX
MCKOTIAEMBIX )

PackpeiBaTh comepkaHHe TEPMHUHOB U TOHATHHA: 3MOPHOIOTHSA,
MOp(ONIOTHs, TOMOIIOTUYHBIE U AHAJIIOTUYHBIE OPTraHbl, PYAUMEHTHI,
aTaBU3MBI, OMOXHUMHUYECKast TOMOIIOTHSI.

XapakTepru3oBaTh AMOPHUOJIOTHYECKHE, CPaBHHUTEIHHO-
MOP(ONIOTHYECKHE, MOJIEKYJISIPHO-TEHETHYECKHE, OHOXUMUYECKHE,
MaTeMaTH4YeCKUE METOIbI N3yUEHUS IBOJIIOLIUH.

OObsicCHATH 3HAaYEHHE 3MOPHOIOTUH, CPAaBHUTENbHOW MOp(QOJIOruy,

MO3HaBATEIbHY
10  MOTHBAIIHIO
0o0yJaronmxcs;
JUCKYCCUH,
KOTOpBIC  JIal0T
0o0yJaronMmMcs
BO3MOYKHOCTh
npuodpecTu
OIIBIT

BEJICHUS
KOHCTPYKTHBHO
ro JIIaJora;
IpPyIIIOBOH
paboThI WH
paboTHI B mapax,
KOTOpbIE  ydar
KOMaHIHOMN
pabore u
B3aUMOJICHCTBU
10 C JPYTHMH
JIETbMH;

- BKJIIOYEHUE B
YPOK  HUTPOBBIX
[pouenyp,
KOTOpBIE
TTOMOTaf0T
MOJIIePKaTh
MOTHBAIINIO
oOyJaronxcst K
MOy ISHHTO
3HAHWH,
HaJa)KUBAaHUIO
MTO3UTHBHBIX
MEKITMIHOCTHBI
X OTHOIIIEHHUH B
KJacce,
TTOMOTAOT
YCTaHOBJICHUIO
JoOpoXKeIaTenhb
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MOJICKYJIIPHON T'€HETUKHU, ONOXUMUH,

OHOMHGOPMATHUKY JIIS M3YyUYCHUS SBOJIIOLIUN OPTaHU3MOB.

OuenuBatsh BkiIaa A. O. KoBaneBckoro B pa3BUTHE 3BOIIOIMOHHOTO
YUeHHUSI.

OnuceiBaTh TE€HETMYECKHE MEXaHU3Mbl DBOJIIOIIMM OHTOreHe3a H
MMOSIBJIEHUSI DBOIIOIIMOHHBIX HOBIIIECTB.

[IpuBoAUTH TpPUMEpPHI aTaBU3MOB M PYAMMEHTAPHBIX OPTraHOB Y
Pa3IUYHBIX OPTaHU3MOB M OOBSCHATH MPUYMHBI UX TTOSBICHUS.
IIpuBOAUTH TPUMEPHI TOMOJIOTMYHBIX M aHAJIOTUYHBIX OPTaHOB.

CpaBHUBaTh CTPOEHHE OpraHOB Yy  OpPraHM3MOB  pa3HBIX
CHUCTEMAaTHUYECKHX TPYIII.

[IpuBoAMTH IPUMEPHI OMOXUMHYECKOH U TEHHON TOMOJIOTHH.
OnenuBaTh  3HaueHHWe  OWOMHGPOPMATUKKA TSI  W3y4YEHUs

3aKOHOMEPHOCTEHN HBOIIOLNHT

PackpbiBaTh colepkaHWe TEPMHUHOB W IOHATHI: cMeHa (QyHKIHHA
OpPraHoB, HEOOPaTUMOCTH DBONIOLMH, aJaNTHBHAS  paJHaIus,
HEPABHOMEPHOCTh TEMIIOB 3BOJIOLUMH, YEPEAOBAHUE IJIABHBIX
HaIpaBJICHUH 3BOJIIOIIUH.

AHanu3UpoBaTh IPUYMHBI YEPENOBAaHUS IJIABHBIX HAIPaBIICHUN
3BOJIFOLIAN.

[IpuBOomUT,  TpUMEPHI  TPOHCXOXKACHWA  OPraHU3MOB  OT
HECTIeNaJN3UPOBAaHHBIX  TPENKOB H WX  IPOrpeccHpyromei
CHeIHATN3AIIH.

OOBSCHATH IPHYNHBI HEPABHOMEPHOCTH TEMITOB 3BOJIFOIUH.
[TpuBOIUTH IPUMEPHI ATANTHBHON PaHallii Y OPTaHU3MOB.
OOBICHATH IPHYNHBI HEOOPATUMOCTH DBOJTIOIIHH

[Ipoucxoxnenu
€ U pa3BUTHE
’KU3HU Ha 3eMmiie
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PackpeiBath comep)kaHHWE TEPMHHOB W TIOHSATHH: KPEAITMOHU3M,
BUTAIHN3M, TTAHCTIEPMUIS], a0HOTeHes.

Wznarate Hay4HBIE THIIOTE3Bl U TEOPUU MPOUCXOXKICHUS JKU3HUA Ha
3emite.

OuenuBare Bkiang @. Penu, JI. Cnamnanuanu, JI. Ilactepa B
(hopMupoBaHWE HAyYHBIX B3TIIAJOB HAa IMPOUCXOXKIEHUE XU3HU Ha
3emie.

Ilepeuncnarh craguu pa3BUTHUS JKU3HU HA 3€MIIE, COIJIACHO TEOpUHU
ouorol3a

PackpeiBaTh conmep)kaHue TEPMUHOB M TIOHSTHH: TeOJOrmyecKas
ABOITIONMS, XUMHUECKas DBONONNSA, a0MOTeHHBIN CHHTE3, IepBUYHAS
atMocdepa, KoallepBaTHbIE KaIuld, pPUO03UMEI, TPOOUOHTHI.
XapaKTepu30BaTh OCHOBHBIE 3TAMbl XUMHUUECKOH IBOJIIOLIUH.

HOM
atMocepsl  BO
BpeMsl YPOKa;

- OpraHmM3anus
mrecTBa
MOTHBHPOBAaHH
BIX U
3PYAUPOBAHHBIX
o0yJaronmxcs
Haj X
HEYCIEBAIOIIUM
H
OTHOKJIACCHHKA
MH,

JIaIOIIEro AM
COIMAJILHO
3HAUYMMBIN OITBIT
COTPYJAHHYECTBA
H

B3aUMHOMU
TTOMOIILIH;
VHHAIIMAPOBAHUE
U TommepKKa
HCCIIEN0BATEBC
Ko
JIeITEIbHOCTH
o0yJaronmxcsi B
pamKax
peanuzanuu
AMU
WHIBUTYaTbHBI
X W TPYIIOBBIX
HCCIIEN0BATENBC
KHX TPOEKTOB,
YTO acT
o0yJaronmmMes
BO3MOXKHOCTB
npuodpecTu
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ids=10,11

Ha3spiBaTh XUMUYECKU COCTaB IEPBUIHON aTMOChephl 3eMITH.
OnenuBath Bkiaa C. Mumnepa, I'. FOpu, T. Yeka, Y. ['unbepra B
(hopMUpOBaHUE HAYUYHBIX B3IJIAJOB Ha IMPOUCXOXKJICHUC JKU3HU Ha
3emie.

OnuceiBaTh YCIIOBHS, HEOOXOIWMBIC jii aOWOTEHHOrO CHHTE3a
OpraHU4eCKUX COCIUHEHUH.

[IpuBOoAUTH TpPUMEpPHI MOJEKYN, yV KOTOPHIX BO3HHUKIU MPOIECCHI
FCHETUYECKOr0 KOMHMpPOBaHWS ©  (EPMEHTAaTHBHAS aKTUBHOCTb.
OOGOCHOBBIBATH HEBO3MOXKHOCTH TTIOBTOPHOTO BO3HUKHOBEHUSI JKU3HHU
Ha 3emiie

PackpeiBaTh conmepikaHHME TEPMHHOB U TIOHATHNA: TE€OXPOHOIOTHS
(oTHOCHTENBHAS, abcoutoTHAas), OKaMEHEIIOCTH, METOJIBI
TEOXPOHOJIOTUH, TE€OXPOHOJIOTHYECKas IIKala: S0HBI, 3pbl, TIEPUOIHI,
3MOXH.

XapakTepu3oBaTh METOIbI U3yUEHUS UCTOPUH 3EMITH.

Ilepeuncnare pa3aensl Te0OXPOHOIOTHIECKOH MIKAJIBI.

OrneHnBaTh 3HAYEHUE NCKOITAEMBIX OCTATKOB IS U3YUCHHS NCTOPUU
pa3BUTHS )KU3HH Ha 3eMIIe.

OOBACHATH XapakTep pacIpeelieHus HCKOMaeMBIX OCTAaTKOB B
3eMHOH Kope.

CpaBHUBaATh METOBI AOCONIOTHON M OTHOCHTEIHHON T€0XPOHOIOTHHI
PackpbiBaTh copepkaHUE€ TEPMHUHOB M TOHATHH: «IOCHETHUN
YHUBEpPCAIbHBIN OOMUNA TPEAOK», OMHOKIETOYHBIE OpPTraHU3MBI,
MIPOKAPHOTHI, YKapHUOTHI, CAMONOTEHE3.

XapakTepru30BaTh HaYalIbHBIC ITAITBI OPTaHIMYECKON YBOJIOIIH.

[IpuBomuTh TpEMeEpsl apoMOp(}O30B TEPBBIX  OJHOKIETOYHBIX
OpPTaHHU3MOB.
XapakTepu3oBaTh OCHOBHBIE TIIONIOKEHWS W  JOKa3aTeNbCTBA

TAIOTE3LI CHUMOHOreHesa.

Jloka3piBaTh TOJTYaBTOHOMHOCTh MHUTOXOHIPWUH W TUIACTHI, UX
MPOUCXOK/ICHUE OT MPOKAPUOTUUCSCKUX KIETOK.

Jlenath BBIBOIBI O 3HAYCHHHM BO3HUKHOBEHHS (HOTOCHHTE3a,
(hopMupoBaHUs sAaApa A1 TATBHEHIIEro pa3BUTHs )KU3HU Ha 3eMIle.
XapakTepu30BaTh TUIIOTE3bI MPOUCX OXKIACHUS BUPYCOB

PackpbiBaTh cCoONEpKaHWE TEPMHHOB U TOHSATHHA: TMPOKAPHOTEI,
3YKapHOThI, MHOTOKJIETOYHOCTD, CIICI[UATTM3AIINS KIETOK, BUPYCHI.
XapakTepru30BaTh MPOUCXOKICHHE MHOTOKIECTOYHBIX OPTaHU3MOB.
CpaBHUBaTh OCOOEHHOCTH JYKApPUOTHYECKHUX M IMPOKAPUOTUUIECKUX
opranu3moB. HaspiBaTh OCHOBHBIE apoMop(o3bl JIYKapHOT U

HaBBIKU
CaMOCTOSTEIBHO
ro pelieHus
TEOPETUYECKOU
npoOIeMBl,
TCHEPUPOBAHHSI
u  opopmIeHUs
COOCTBEHHBIX
HJIEH,
YBAXUTCIIBHOI'O
OTHOILICHHU A K
Yy)XXUM  HUOCAM,
o opMITEeHHBIM

B paborax
ApyTrux
ucclieoBarenen
R HaBBIK
MyOIMYHOTO
BBICTYTUICHHS
nepern
ayJIUTOpUEH,
apryMEHTHPOBA
HUS U
OTCTauBaHUS
cBOEi TOYKHU
3pEeHMs.
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OLICHUBATDh MX 3HAUCHUE [T AaJIbHEHIIEr0 Pa3BUTHSI JKU3HU
PackpbiBaTh copepkaHHE TEPMHUHOB W IOHSTHHA: BOJOPOCIIH,
PUHHOQHUTHI, MXH, TATTIOPOTHUKOOOpa3HbIE, CEMEHHBIE TallOPOTHHUKH,
TOJIOCEMEHHBIE,  TOKPHITOCEMEHHBIE,  0ecroioe  MOKOJEHHE
(copoduT), monoBoe rnokojaeHue (raMmeTodur).

[MepeuncnsaTh OCHOBHBIE ATAIBI SBOIIONNU PACTUTEIFHOTO MUPA.
HazpiBath ocHOBHBIE apomMop(0o3bl pPAacTCHUH U OILEHWUBATH HX
IBOJIIOIIMOHHOE 3HAYCHUE.

CpaBHHBaTh OCOOCHHOCTH CTPOSHHS PACTEHUH pa3HBIX OTIEIOB
PackpeiBaTh conxep)kaHME TEPMMHOB W IIOHATHH: IpocTEHIIME,

IJIaCTUHYAThIC, KHUIIICYHOIIOJIOCTHEIC, IIJIOCKHE 4YCpBH,
YIJICHUCTOHOI'UE, pBIGBI, 3€MHOBO/IHBIC, ITPECMBIKAIOUIUECH, IITUIIbLI,
MJICKOIIMTAIOINEC, OKTOACpMaA, SHTOACPMA, Me3o0a€epma,

JABYCTOPOHHSAA CUMMETPUs, TEIIJIOKPOBHOCTb.

Hepe‘-II/ICJBITI) OCHOBHBIC 3Tallbl 9BOJTIOIIUU JKUBOTHOI'O MHUpaA.
HaswiBaTn OCHOBHBICTIp€aaaIrTalum, CIIOCOOCTBOBABIIINE BBIXOOY
JKUBOTHBIX Ha CYIILY.

OHeHI/IBaTB 3HAYCHUC pa3sBUTUA HCpBHOfI CHUCTEMBI JJIA
MIPHUCIIOCOOIICHHS )KHBOTHBIX K YCJIOBHUAM OKPY>KaIOIIEH CPebl.
OOBACHAT, TPHUYMHBI IBONIOIFOHHOTO PACIBETa HACEKOMBIX,
KOCTHBIX PBIO, IITHII, MIEKOMUTAIOIINX

PackpbiBaTh  colepkaHHE€ TEPMHUHOB M TOHSATHUM:  apXeu,
apxeOaKTepuy, IHAaHOOAKTEPUH, MPOTEPO30H, IaNe030H, KeMOpHi,
OpAOBUK, CUITYp, I€BOH, KapOoH, nepmb, 1lanres, Teruc, TpHIOOUTHI,
PUHHOGUTHI, PAKOCKOPITMOHBI, MAHIUPHBIE PHIOBI, KOTHIIO3aBPHI,
Me3030i, l'onnBana, JlaBpasusa, Tpuac, opa, Mell, XBOHHEIE,
TUHKTOBbIE, CArOBHHUKOBBIE, OEIEMHHTHI, aMMOHHUTHI, IHUHO3aBPHI,
apXEOITEePUKC, IMOKPHITOCEMEHHBIE, KailHO30M, IaJIeOreH, HEOreH,
aHTPOTIOT€H, MAaCCOBOE BEIMHUPAHHUE.

XapakTepru3oBaTh pa3BUTHE KU3HU Ha 3eMIle TI0 3paM H TEPHOIaM.
YcraHaBNIMBaTH 3aBUCHMOCTh MEXKITYy T€OJIOTHYECKAMH IIPOIECCAMU,
M3MEHEHHSIMH KJIMMATa U TIPOIeCCaMU B )KUBOU MPUPOJIE.

OOBSACHATH TPUUYMHBI PACI[BETA CUCTEMAaTHYECKHUX TPYIII OPTaHU3MOB
B Pa3JIMYHbIE 3PBI U TIEPUOIBI.

AHanM3UpPOBaTh MPUYMHBI U CIEICTBUS MACCOBBIX BEIMUPAHUIA.
HazpiBaTh ocHOBHEIE apoMOpG 03I PACTEHUH 1 JKUBOTHBIX.
[IpuBOIUTH TPUMEPHI TTEPEXOTHBIX POPM OPTaHU3MOB.
AHanu3upoBaTh ~ IYTH  pEINIeHUS  MPOOJIEeMBbl  COXPaHEHHS
Ooropa3HooOpa3us Ha 3emie




PackpoiBaTh conepkaHne TEPMUHOB M TIOHATHI: OakTepHH, apXeH,
BBICIIME pacTeHus, 3elICHbIE BOAOPOCHH, OarpsHkKH, Oypble
BOJIOPOCTIM, MOXOBUJHBIE, NAalOPOTHUKOBUIHBIE, XBOILEBUIHBIE,
TUIAYHOBUJIHBIE, TOJIOCEMEHHBIE, TTOKPHITOCEMEHHBIE, TPOTHUCTHI,
KHIIEYHOIIOIOCTHBIE, IJIOCKWE YePBH, KPYTJble YEpBH, KOJIbuUaThle
YepBH, YJICHUCTOHOTHE, MOJUTIOCKH, WTJIOKOXHE, XOPIOBHIE, TPHOBI,
JMIIAHHUKU, BUPYCHI.

XapakTepu3oBaTh COBPEMEHHYIO CHUCTEMY OpPraHMUYECKOro MHpa;
Ha3bIBaTh OCHOBHBIE CHCTEMATHYECKHE TPYIITBI OPraHU3MOB.
OOBSCHATH TPUHIUITBI KTaCCH(PHUKAIUN OPTaHU3MOB.

IlepeunciATe  OCHOBHBIE  IIPU3HAKM  IIPOKAPUOT,  PACTEHUI,
JKUBOTHBIX, TPUOOB, KPACHBIX B OYPBIX BOJOPOCIEH.

[IpuBOIUTH TpUMEPHI MPENCTaBUTENEH OCHOBHBIX CHCTEMAaTHYECKHUX
TPYIII OPraHU3MOB

ITpoucxoxenu
€ JeloBeKa —
AHTPOIIOTE€HE3

10

POIII 11 kmace
https://resh.edu.r
u/subject/5/11/
MDOIII 11 knace
https://uchebnik.

mos.ru/catalogu
g?aliases=lesson

template,video
lesson,video&s
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477&class_level
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PackpeiBaTh cojiepkaHWe TEPMHUHOB W TIOHATHH: aHTPOIOJOTHS,
MopQoOIIOTHs,, aHTPOIOTeHe3, aHTPOIIOMETPHUS,, PEKOHCTPYKIIHUS,
apXxeoyorus, STHorpadus.

HasbIBaTh pa3zmens! ¥ 331241 aHTPOIOIOTHH.

XapakTepu3oBaTh METOIbI AHTPOIOJIOIMH M CPAaBHUBATH MX MEXKIY
co00ii.

BeIgensaTe  BONPOCHI  SBOJIONMHU  YENOBEKAa, HCCIENyeMbIe IIpH
HOMOIIH Pa3JIMYHBIX METOIOB

PackpeiBaTh coiep)kaHWE TEPMHHOB W IOHSATHH: aHTPONOTeHHAS
Teopwusi, TpynoBas Teopus, Homosapiens.

OnenuBath Bkiax Y. JlapBuHa B pa3BUTHE WIPEICTaBICHUN O
HPOUCXOKICHIH YEIOBEKA.

ApryMeHTHpOBaHHO KPHUTHKOBATH PEIUTHO3HBIC IIPEICTABICHUS O
HPOUCXOXKICHUH YeIOBEKa C MO3UIMN €CTECTBEHHBIX HaYK.
XapakTepru3oBaTh Hay4YHbIC TEOPHH MIPOUCXOXKICHHUS YETOBEKa
PackpeiBaTh cozpep)kaHHE TEPMHUHOB M TIOHATHH: PYIUMEHTH Y
9eloBeKa, AaTaBU3Mbl y YEJNOBEKA, MPSIMOXOXKAEHHE, BTOpas
CHTHAJIbHASI CHCTEMA.

Omnpenensite  CUCTEMaTHYECKOE  MOJOKEHHE  YelOoBEKa B
OpraHW4ecKOM MUpE.

BBISBIATE 4epTHI CXOACTBA M Pa3InYus YEIOBEKA U KHBOTHBIX.
XapakTepu3oBaTh CBUACTENBCTBA CXOJCTBA YENOBEKA M YKMBOTHBIX
(cpaBHUTENEHO-MOP( OJIOTUYECKHE, SMOPUOIIOTHIECKHE, (PU3NOIIOTO-
OMOXUMHYECKHE, IOBEJCHYECKHE).

[IpuBOAMTH PUMEPHI ATABU3MOB M PYAUMEHTOB Y YEJIOBEKA.
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OnuceiBaTh NPU3HAKK 4YeJIOBEKa, c(HOpMHUpOBABIIMECS B CBA3H C
JPEBECHBIM 00pa30M KHU3HH MPEAKOB

U TPSMOXOXKACHUEM. BBIABISATH MPUUYMHBI OCOOCHHOCTEH CTPOEHHUSI
yeperna 4YeloBEKa IO CPaBHEHHIO C  YeIOBEKOOOpa3HBIMHU
00€e3bsIHaMU.

CpaBHUBaTh OpYAUNHHYIO 1EITENBHOCTD YeJIOBEKa 1 )KUBOTHBIX.
CpaBHHBaTh OCOOCHHOCTH BBICIIEH HEPBHON AEATEIHHOCTH YEIOBEKa
1 )KHUBOTHBIX

PackpeiBaTh comep:kaHMe TEPMHUHOB W TIOHSATHI: HACIEICTBEHHAS
WU3MEHYMBOCTh, E€CTECTBEHHBIH OTOOp, OpYyAMWHAs JIEATEIbHOCTS,
TPYIIOBOE COTPYAHUYECTBO, OOLIEHUE, PEUb.

XapakTepu30BaTh JABMKYIIHE CHUJIBI aHTPOIOreHe3a: OMOJOruuecKue
Y COIIMANIbHBIE

PackpbiBaTh copepkaHWe TEPMHUHOB M TIOHSTHI: aBCTPAIOMHUTEK,
YeoBek YMEJIBIH, YemoBek NPAMOXOJISIIIMH, YenoBek
refpensOeprckuii, YenmoBek  HeaHIEPTaIbCKUNA, KpOMaHBOHEII,
JICHUCOBCKUI 4YENOBEK, YeIOBEK pa3yMHBIA COBPEMEHHOrO THIIA,
MajeoreHeTruKa.

XapaKkTepu30BaTh OCHOBHBIE CTaINW aHTPOIIOTEHE3A.

BreIsSBIST TPOTpecCHBHBIE UYEPTHI, TOSBUBIIHECS Y IPEIKOB
YeNoBeKa Ha Pa3HBIX CTAJMSIX aHTPOIIOTeHe3a.

IlpuBomuts  mpUMEpPBl  TPEACTaBUTENEH  OCHOBHBIX  CTaJauid
aHTPOTIOreHe3a: OMUCHIBATh UX aHTPONOMETPUIECKHE TaHHBIE, 00pa3
JKU3HU U OpYAUS TPYy/a.

CpaBHUBATH NpENCTaBUTENEH OCHOBHBIX CTaINi aHTPOIIOTeHe3a
PackpriBaTh cozmepkaHUE TEPMHHOB M TMOHATHNA: MYTAallMOHHBIN
mporiece, MoIuMOpGU3M, TOMYISAINOHHBIE BOJIHBI, Apei( TeHOB,
Murpanus, «3pHEeKT OCHOBATEIS.

XapakTepu3oBaTh pOIb ECTECTBEHHOTO OTOOpa B MOIYJSAIUSIX
COBPEMEHHOT O YEeIOBEKa.

OneHnBaTh POIb MYTAIMOHHOTO TpOIEcca, MOMYNISAIUOHHBIX BOJH,
nperia reHoOB, MuTpanuu, <«3¢d@deKkra OCHOBATENS» B DBONIOIHH
TIOITYJISIIAN COBPEMEHHOTO YEIIOBEKA.

[IpuBoauTH MIPAMEPHI (haxTOpOB, CIOCOOHBIX BBI3BaTh
TMIOITYJISIIUOHHBIE BOJHEI B 3BOJIIOIIMHA COBPEMEHHOTO YEIOBEKa
PackpbiBaTh comepxaHUE TEPMHHOB W TIOHSTHI: paca, pacoreHes,
pacu3M, CONMAILHBINA JaPBUHU3M.

XapakTepu30BaTh MPU3HAKH OOJNBIINX Pac YEIOBEKa: EBPOIIEOHTHOM
(eBpasuiickoii), aBCTPAJIO-HETPOUIHON (9KBaTOpPHAIBHOM),




MOHTOJIOUJHOM (a3MaTCKO-aMEPUKAHCKOM ).

BoIaBnATS NPHUUMHBI BOSHUKHOBEHUS YETIOBEYECKUX pac.

[IpuBoauTh NpHUMEpPHl aJaNTUBHBIX NPU3HAKOB Yy IpeacTaBUTENEH
4eJI0BEYECKUX pac.

HpI/IBOILI/ITI) CBUCTCIILCTBA CIMHCTBA ITPOUCXOKACHUSA YCTIOBCUCCKUX
pac.

ConocTaBsaTh aJalITUBHBIC TUIIBI J'IIO)Z[GIZ C paCOBBIMHU ITPpHU3HAKAMMU.
Jloka3plBaTh HAYYHYIO HECOCTOATENBHOCTh PACH3Ma

DKOJIOTHS —
HayKa o
B3aHMOOTHOIIEH
HSX OPraHU3MOB

POIII 11 kmacc
https://resh.edu.r
u/subject/5/11/
MDOIII 11 knace
https://uchebnik.

mos.ru/catalogu
g?aliases=lesson

PackpbiBaTh cojepkaHME€ TEPMUHOB W TOHATHIA:  3KOJIOTUS,
ayTIKOJIOTUS, CHHIKOJIOTHS, HKOJOTHS COOOIIECTB M 3SKOCHCTEM,
9KOJIOTUSl BUAOB U MOMYJISIMNA. XapaKTepU30BaTh OCHOBHBIE 3TAIlbI
3apOKJICHUS U Pa3BUTHS IKOJIOTUY KaK HayKH.

[IpuBOIUTH IPUMEPHI 00HEKTOB W3YUEHUS IKOJIOIHH.

Ha3zbiBaTh OCHOBHBIE 3aJ]a4H, CTOSIINE MEPE]T YUEHBIMU-IKOIOTaMHU.
YcraHaBIMBaTh B3aUMOCBS3b SKOJIOTUM C IPYTUMHU HayKaMu
PackpbiBaTh  coliepKaHHE€ TEPMHUHOB M TIOHSTUW:  TOJIEBbIE
HaOIOACHUS, MOHUTOPHHT OKPYXKAIOMIEH CpeIbl, MOIEIHpPOBAHUE,
JKCIIEPUMEHT, IPOrHO3UPOBAHUE.

XapaKkTepu30BaTh METObI 3KOJIOTHH.

u 0.5 " .
HaZIOpraHU3MEH temQIate_,VIdeo [TpuBOANTH TPUMEPHI MOJNEBBIX HAOMIOACHNUH B 9KOJIOTHH.
HEIX CHCTEM C Ie_sson,VIdeo&S BesBIATE  OCOOEHHOCTH MOHHMTOPHHTA OKpYJKaiOIeH Cpefibl Kak
oKpyKatomeii up|ect program | MeToJa YKOJIOTMYECKUX HCCIICIOBAHMUM.
cperofi ids=31937341, | O6ocHOBHIBATh 3HAYEHHE OKCIIEPUMEHTOB B  DKOJIOTMYECKHX
31937278,35909 | uccienoBaHUsX.
477&class_level | CpaBumBaTh 1a0OpaTOpPHBIE M IPHPOIJHBIE DKCIIEPUMEHTHI Kak
ids=10,11 METOJBl  DKOJNIOTMYECKHX wuccienoBanuii. OleHWBaTh 3HAYEHHUE
IPOrHO3WPOBAHUS
KaK METO/1a SKOJIOTHIECKHX HCCIISJOBAaHHH.
OOOCHOBBIBaTh ~ HEOOXOAMMOCTH  JKOJOTHMYECKUX  3HAHUH Ui
COBPEMEHHOT'0 YeIOBeKa
POII 11 knacc | PackpeiBaTh copepkaHUE TEPMUHOB W IOHSTHA: 3KOJOTMYECKUN
https://resh.edu.r | daxrop, OMOTOrHYEeCKU i OIITHMYM, OrPaHUYUBAIOINI
u/subject/5/11/ | (muMuTHpYROUHIA) hakTOp.
MOBUI 11 knace | KnaccupuuupoBaTh — dKojorudeckue  (akropsl 1O pasHBIM
OpranmsMbl B 15 https://uchebnik. | ocHoBaHMsIM.

cpena oduTaHus

mos.ru/catalogu
g?aliases=lesson

template,video
lesson,video&s

XapaxkTepnu3oBaTh 00IIMEe 3aKOHOMEPHOCTH JISUCTBHS IKOJIOTHYECKIX
(haxTopoB.

OOocHOBBIBaTH ~ JEHCTBHE  3aKOHA  ONTHMMyMa M 3aKOHa
orpaHHuMBaloLIero GpakTopa.
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[IpuBomuTs mpHUMeEpHI: WUIIOCTPUPYIOIIUE JEHCTBUE MpaBUia
MUHHMYyMa, OrpaHd4MBamomero (akropa, 3BpPUOMOHTHBIX U
CTEHOOMOHTHBIX OPTaHU3MOB

PackpeiBaTh  conepkaHME€ ~ TEPMMHOB M IIOHATHM:  CBET,
(hotonepuoau3M.

XapakTepu3oBaTh JCHCTBHE CBETa KaK SKOJIOrMYeCKOro (axropa.
CpaBHuBaTh JeiCTBHE pa3HBIX y4YacTKOB COJHEUHOIO CIIeKTpa Ha
OpPTaHU3MBI.

BrIsBIATE 0COOEHHOCTH CTPOSHMS M KU3HEAEATENIbHOCTH PACTEHUM
Pa3HBIX  JKOJOTMYECKHMX TPYyNN MO OTHOLIEHHI0 K  CBETY
(cBeronroOMBBIC, TEHETIOONBEIE, TEHEBBIHOCIUBBIE).

[TpuBOAMTH TIPUMEPHI PAaCTEHUI pPa3HBIX KOJOTHYECKUX TPYIIl MO
OTHOILIEHUIO K CBETY.

BBISIBIIATE 0COOCHHOCTH CTPOCHHUSI M YKU3HENEATEIBbHOCTH YKUBOTHBIX
PasHBIX IKOJOTHYECKUX TPYIII 10 OTHOIIEHHWIO K CBETY (IHEBHBIE,
CyMepedyHbIe, HOUHBIE).

[TpuBOIUTH TIPUMEPBHI KUBOTHBIX Pa3HBIX YKOJOIMYECKHX TPYIII IO
OTHOIIIEHUIO K CBETY.

OO0OCHOBEIBATh 3HAYCHHE (OTOMEPHOAN3MA B JKU3HH OPTAaHU3MOB U
JUISL IPAaKTHKK CEJIbCKOIO X03s1icTBa

PackpbiBaTh comepxkaHUE TEPMUHOB U MOHATHH: TeMrmepaTypa,
MTOMKUIOTEPMHBIC (XOOTHOKPOBHEIC), TOMOHOTEpMHEIE
(TemJIOKpOBHBIE) OPraHW3MBI, aHAOMO3, IBPUTEPMHBIC OPTAaHU3MBI,
CTEHOTEPMHBIE OPIaHU3MbI, TEPMOPET YIIALIU.

XapakTepu30oBaTh JCUCTBUE TEMIIEPATYPhl HA OPTaHU3MBL.

BbIIBIATE  OCOOEHHOCTH ~ CTPOEHUSI M KHU3HEHEATEIbHOCTH
HNOHKUIIOTEPMHBIX (XOIOAHOKPOBHBIX) u TOMOHOTEpMHBIX
(TETIOKPOBHBIX ) )KHBOTHBIX.

[IpuBomuTh npUMeEpHl MNOWKUIOTEPMHBIX (XOJOJHOKPOBHBIX) U
TOMOHOTEPMHBIX (TEIIOKPOBHBIX ) )KUBOTHBIX.

BbIBIATE  OCOOGHHOCTM ~ CTPOEHHMSI U JKH3HEAEATEIbHOCTH
TEIIONOOUBBIX, 3MMOCTOMKIX, MOPO30YCTOHYNBEIX PACTEHHM.
[IpuBonuTh MIpUMEpPHI TEIIOIIOOUBBIX, 3MMOCTOHKHX,
MOPO30yCTOHYUBBIX PACTCHUM.

[IpuBOonMTH IPUMEPHI HIBPUTEPMHBIX 1 CTEHOTEPMHBIX OPIaHU3MOB.
PackpbiBaTh copepkaHHME TEPMUHOB W IOHSTHI: BIa)KHOCTb,
ruaApoUTH, TUTPOPHUTHI, Me30(UTHI, KCEPOPUTHI, KUBOTHBHIE:
BOJIHBIE, ITOJTYBOAHBIE, HA3EMHBIE.

XapakTepu3oBaTh JACHCTBUE BIAXKHOCTH KakK  JKOJOTHYECKOTO
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(hakropa.

BbIsIBIIATE OCOOCHHOCTH CTPOCHHS M JKU3HENESITEIBHOCTH PAaCTEHUH
Pa3HBIX SKOJIOTHYECKUX TPYII M0 OTHOUIEHUIO K BOJIE.

IIpuBoauTh MpUMEPHl PACTEHUH pa3HBIX IKOJOTHYECKHUX TPYII I10
OTHOULIEHUIO K BOJE.

BrusiBisATE aHaTOMuYeckre W (PU3MOJIOrMYECKHE MPUCTIOCOOTIEHUS
JKUBOTHBIX K U3BMEHEHHIO BOAHOTO PEXKHUMA.

IIpuBOAUTH IPUMEPH! BOTHBIX, TOTYBOJHBIX M HA3EMHBIX )KHBOTHBIX
PackpbiBaTh copepikaHie TEPMHHA «Cpeia OOUTaHUS.
XapakTepu3oBaTh OCOOCHHOCTH BOJHOW, Ha3eMHO-BO3IYILIHOM,
MOYBEHHOHN, TIyOMHHO TOANOYBEHHOW W BHYTPHOPTaHH3MEHHOM
cpen obutaHwusl.

CpaBHHBaTh PU3UKO-XUMUYECKUE YCIOBUS Pa3HBIX cpej OOUTaHHMSIL.
BrIsSBIsATH 4epTHl MPUCIOCOOIEHHOCTH OPTaHU3MOB K OOMTaHUIO B
BOJIHOM, Ha3€MHO-BO3JIYIIHOM, MOYBEHHOH, BHYTPUOPraHU3MEHHOU
cpenax oOMTaHUS.

[IpuBOIUTH MPUMEPHI OPraHU3MOB, OOUTAIOIINX B Pa3HBIX Cpelax
PackpbiBaTh cojepkaHue OHATHS «OHOJIOTUIECKUE PUTMBD».
XapakTepru3oBaTh 0COOEHHOCTH BHEIIHHUX, BHYTPEHHHUX, CyTOYHBIX U
TOJMYHBIX OMOIIOTHYECKUX PUTMOB.

[IpuBOIUTH PUMEPHI IPOSBICHHUSI OMOJIOTHIECKAX PUTMOB Y Pa3HbIX
OpraHU3MOB.

BrIsSBIsATH 9epTHl MPHUCTIOCOOIIEHHOCTH OpPTaHM3MOB K CE30HHBIM
WU3MEHEHHUSIM YCIOBHUM JKU3HMU.

OnucelBaTh  CE30HHBIE  SBJIGHWA B  JKU3HH  OPTaHHU3MOB,
pacnpocTpaHEHHBIX B CBOEH MECTHOCTHU

PackpbiBaTh conepxaHue MOHIATHA «KU3HEHHAs! (opMa OpraHu3Ma.
BrisBnsSTE 0COOEHHOCTH CTPOSHHS M KU3HENEATENbHOCTH PACTEHHM
Pa3HbIX

JKU3HEHHBIX (opm. [lpuBomuTh mTpUMeEpPH pacTeHUH Pa3HBIX
JKU3HEHHBIX (PopM.

BrIsBIsSTE 0COOEHHOCTH CTPOSHMSI U KU3HENEATENFHOCTH JKUBOTHBIX
Pa3HBIX )KU3HEHHBIX (POPM.

[IpuBOIUTH MPUMEPHI KUBOTHBIX Pa3HBIX KU3HEHHBIX (HOPM
PackpriBaTh copepkaHUE TEPMUHOB M TOHSATUH: KOHKYpPEHLIHS,
XUITHUYECTBO, [apa3uTU3M, MYTYyaau3M, KOMMEHCAJIH3M,
HETpOPUUIECKHE B3aUMO/ICHCTBYSL.

XapakTepu3oBaTh BUAbI OMOTHYECKUX B3aMMOJICHCTBHM.

OOBSICHATH CYIIHOCTh KOHKYPEHLMH, XMIIHUYECTBA, MapasUTH3MA,




MyTyaJlu3Ma, KOMMEHCAJIU3MA.

[IpuBOIUTH MPUMEPHI OPraHU3MOB, YYACTBYIOIIMX B OHOTUYECKHUX
B3aMMOJICHCTBUSX Pa3HBIX THUIIOB.

OrneHuBarp,  3HaYeHWE  OMOTHYECKHMX  B3aUMOIEHCTBHHA IS
CYLIECTBOBaHUS

OpraHu3MoB B cpene ooutanus. OOOCHOBBIBATH JCHCTBUE MTPUHIIMIIA
KOHKYPEHTHOT'O MCKJIFOUCHUS

DKOJIOTHSA
BUJIOB U
HOMYJISUUN
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PackpeiBaTh conepxaHue MOHATUS «TTOMYIISIIIASD.

OneHuBaTh 3HAYEHWE HEOJHOPOJHOCTH  Cpelbl, (UIUUIECKHX
0appepoB M OCOOEHHOCTEH OHONOTMH BHJIOB B (OPMHUPOBAHUH
IIPOCTPAHCTBEHHOU CTPYKTYPBI ITOMYJISLIAN.

IIpuBoauTh NIpUMEpPBHI NMOMYJISLUMN pa3HbIX BUJOB PACTEHUN WU
YKUBOTHBIX.

XapakTepru3oBaTh OCHOBHBIE 9KOJIOTHYECKHE MOKa3aTeNnn
MOMYJISALUN: YWUCIEHHOCTh, IIJIOTHOCTh, BO3pPAcTHAasE M IIOJIOBas
CTPYKTYpa, pPOXIAEMOCTh, IPHUPOCT, TEMI pOCTa, CMEPTHOCTbH,
MUTpaIusl.

PackpbiBaTh conep)kaHue TEPMUHOB U TOHATHH: JUMHAMHUKa
HONYJISIIKMY, OWOTHMYECKHM  MOTEHIMAaJd  IOMyJSLUH, KpPUBBIE
BBDKUBaHUS, (PAKTOPBI CMEPTHOCTH, EMKOCTH CPEIIbI.

OOBACHATH 3aKOHOMEPHOCTH pa3MeIIeHUsT ocoOell MOIMyJsIImuu Ha
3aHUMAaEMOU TEPPUTOPHH.

OnenuBaTh  OMOTMYECKMH  HOTEHLMAl  HOMYIALUH  pa3HbIX
OpPraHU3MOB.

AHanu3upoBaTh KpUBBIE POCTA YUCICHHOCTH IOMYJSLUHM U KPUBBIE
BBDKUBaHMSL

OO00CHOBBIBaTh MPUUYMHBI CACPKHUBAHUA OMOTHYECKOI'O IMOTEHLHANA
pocTa ¥ NOPUYMHBI BCOBIIIEK POXAAEMOCTH Y  OTICIBbHBIX
OpPraHU3MOB.

[lepeuncnate QaxkTopel CMEPTHOCTH, PETYIHPYIOLIHE YHUCICHHOCTh
MOMYJISIUUN PACTEHUN U )KUBOTHBIX.

OnuceIBaTh 3KOJIIOrMYECKHE CTPATErNK BUIOB

PackpbiBaTh copepKaHHE€ TEPMUHOB M IIOHATHH: 3KOJIOTHYECKast
HUILIA, BUJ, apeajl, HHBa3Msl.

XapakTepru30BaTh MHOIOMEPHYIO MOJIENb 3KOJIOTHYECKONH HUIHM J[xk.
N. XatuuHcoHa.

[IpuBOAMTH PUMEPHI HKOIOTMYECKUX HUIL Pa3HBIX BUIOB PacTEHHUN
Y )KUBOTHBIX.

BbISIBIIATE  OTAIMYME  DKOJOTMYECKOM HUINM BHAA OT  €ro
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MECTOOOUTAHUSL.

I'paduueckn m300pakaTb MHOTOMEPHYIO MOJENb OSKOJOTHYECKOH
HUIIY IS Pa3HBIX BUJOB.

BbIABIATE IPUYMHBL PA3IMYUN B pa3Mepax 3KOJOTMYECKOM HUIIU y
Ppa3HBIX BUJOB PACTEHUI U )KUBOTHBIX.

AHanu3upoBaTh NPUYUHBI W TIOCIEACTBHUA CMEHBI IKOJIOTHYECKOM
HUIIH

DKonorus
COOOIIIeCTB.
DKoIoruyecKue
CHCTEMBI
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PackpbiBaTh copepkaHie TEPMUHOB M TIOHSATHIA: OMOLIEHO3, OHOTOTI.
XapakTepuzoBaTh OHOIEHO3 M  €r0  CTPYKTYPBI:  BHJIOBYIO,
MPOCTPAaHCTBEHHYIO, TPOUIECKYIO.

[lepeuncnare u MPUBOAUTH MPUMEPHI CBA3EH MEXIY OpraHU3MaMH B
ouorenose

PackpeiBaTh colep)kaHME TEPMUHOB M IOHSATHI: DKOCHCTEMA,
NPONYLEHTHI, KOHCYMEHTBI, PEIYIEeHThl, TPOpUIECKUEe YpPOBHH,
Tpoduueckue (MUIIEBbIC) M U CETH.

HaspIBaTh CTpYKTYypHBIE KOMIIOHEHTHI YKOCHCTEMBI.
Xapaktepu3oBaTh (QYHKIMW W TPUBOAWUTH MPUMEPHl OPTaHU3MOB B
9KOCHUCTEME Ha OCHOBE HMEIOLIMXCSI 3HAHUM O pacTeHMsX, Ipubax,
0aKTepusix U )KUBOTHBIX.

OnuceiBaTh KPyroBopoT BEIIECTB U IIOTOK S3HEPIHU B SKOCUCTEME.
OOBACHATH POJH OPTaHW3MOB B OHMOJOTHYECKOM KPYTOBOPOTE
BEILIECTB U IIOTOKE 3HEPTUH.

[IpuBonuTh HpUMEPH OPraHU3MOB, 3aHUMAIOIIUX Pa3HBIC YPOBHU
TpoPUIECKUX THPaAMUI.

CocraBiaTh CXeMbl IIEpEHOCAa BEIIECTBA U BHEPIHMHM B 3KOCHCTEMAax
(TIemu TuTaHu).

CpaBHMBaTh IACTOUILHBIC U ACTPUTHBIC LIETIU TUTaHUS

PackpbiBaTh cozmepxaHME€ TEPMHHOB M HOHSATHH: MPOTYKLMS,
Ouomacca, FIKOJIOruyecKas mupamMusa.

XapakTepu3oBaTh IMpPaBWIa SKOJOTMYECKMX IMHPAMUI — YHCEl,
OMOMAacCHl ¥ SHEPTHH.

OOBSCHATP NPUYMHBI PA3NUUYUNA B MPONYKTUBHOCTH Y pPa3HbIX
9KOCHCTEM.

[IpuBomuTh TpPHUMEPHl NPAKTHUYECKOTO TNPUMEHEHHS  IPaBUII
9KOJIOTMYECKUX MTUPAMUI.

CpaBHHBaTh OMOMacCy M HMPOLYKIUIO SKOCUCTEM CYIIH U MHUpPOBOro
OKeaHa

PackpeiBaTh comep)kaHHE€ TEpPMHUHOB M TOHATUH: CyKIlECCHS,
KJIMMaKCHOE COOOIIECTBO, CYKLECCHOHHBIN PsIII.
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XapaKTepu30BaTh CYKIECCUU: MIEPBUYHBIC U BTOPUUHBIE, TPUBOIUTD
UX IPUMEPBI U HA3bIBATh MPHYMHBI CMEHBI COOOIIECTB.

CpaBHMBaTh BpeMEHHBIE 1 KOPEHHBIE OMOTeOI[eHO3bl Ha KOHKPETHBIX
nprMepax CBOeH MeCTHOCTH. MoJennpoBaTh pe3yibTaThl Ipolecca
CMEHBI OMOTEOI[EHO30B O] BIUSHUEM aHTPOIIOr€HHOro akTopa
PackpbiBaTh conepkaHue TEPMUHOB WM TIOHSTHH: (DUTOMJIAHKTOH,
300IIAHKTOH, SIPYCHOCTb.

XapakTepu3oBaTh  MPHPOAHBIE  JKOCUCTEMBI, WX  OCHOBHBIC
KOMITOHEHTHI (Ha TIpUMepe 03epa, XBOMHOTO U IIMPOKOJIHCTBEHHOTO
neca).

OOBSICHAT, TPUYMHBl PA3TMYHON OWMOMAacchl MPOAYLIEHTOB U
KOHCYMEHTOB B IIPUPOJTHBIX DKOCHCTEMAX.

CocraBisiTh MacTOWIIHBIC W JACTPUTHBIC IEMU MUTAHUS MIPUPOIHBIX
JKOCHUCTEM.

[lpuBomuTh  TpHMEPHl  OPraHM3MOB, BXOAANIMX B  COCTaB
(buUTONIIAaHKTOHA, 300MJIAHKTOHA, OEHTOCA.

OOOCHOBBIBATh POJIb IPYCHOCTH B KU3HH HA3EMHBIX IKOCHCTEM.
CpaBHuBaTh OHWOMAacCy H TPOAYKIMIO BOJHBIX W HA3eMHBIX
3KOCUCTEM

PackpbiBaTh comepxkaHUE TEPMHUHOB M TOHATUM: arpo’KoCHCTEMA,
arpoleHo03, MOHOKYJIbTYpa.

XapaxkTepu30BaTh OCHOBHBIE KOMIIOHEHThI aIrpOIKOCUCTEMBI.
[IpuBonUTH NPUMEPHI ArPOIKOCUCTEM.

CocTaBisTh ey NUTaHUS arpoLeHO03a.

OO60CHOBBIBaTh IPUYMHBI HU3KOH YCTOHYNBOCTH arpo3KOCHCTEM.
CpaBHMBaTh arpOIKOCUCTEMBI U IPUPOAHBIE SIKOCUCTEMBI.
XapakTepu3oBaTh pPOJNb YEJIOBEKA B COXPAHEHHH YCTOMYHMBOCTHU
arpo’KOCUCTEM

PackpbiBaTh copepikaHHEe TEPMUHOB M IOHATHH: ypOoIKocucTema,
CHHAHTpONM3aNMs, Topoackas  ¢iopa, ropoackas  (ayHa,
HSKOMOHUTOPHHT.

XapaKkTepu30BaTh OCHOBHBIE KOMIIOHEHTHI YPOOIKOCHCTEM.
OnuceiBate  OHONOTMYECKOE W XO3AHCTBEHHOE  3HAYCHHUE
ypOosKOCHCTEM.

[IpuBOIMTH IPUMEPHI U OLIEHUBATH COCTOSIHUE YPOOIKOCUCTEM CBOEH
MECTHOCTH.

BrIsBISTE OCOOSHHOCTH TOPOJCKOM (PIIOpHI 1 (hayHEI.

CpaBHHBaTh YpOOIKOCHCTEMBI M IPUPOAHBIE IKOCHCTEMBI
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PackprbiBaTh conepikaHue TEPMHUHOB M MOHSTUH: Ouocdepa, xuBoe
BEIIECTBO, KOCHOE BEIIECTBO, OMOKOCHOE BEIIECTBO, OHOT€HHOE
BemiecTBO. [IpuBOANTE  (POPMYTHPOBKM OCHOBHBIX —ITOJOKECHHI
yuenus B. 1. Bepnanuckoro o 6uocdepe.

XapaktepuzoBath obnactu Ouochepsl M UX COCTaB, HAa3bIBATh
00J1acTH pacnpoCTpaHSHHS KHUBOIO BEIIECTBA B 000JI0OUKaX 3eMIIM U
BBIABJIATH MIPUYHHBI €TI0 PA3JIMYHOIO pacCipeaciCHuA.

[Mepeuncnaty GyHKIUM KABOTO BemiecTBa Ouocdephbl (rasosas,
OKHCIIUTEIILHO-BOCCTAHOBUTEIIbHAS, KOHIICHTPAIIMOHHAS,
OmoXUMHUYECKas).

[lpuBomuTh mNpHMeEpHl MpeoOpa3yrolIero BO3JACHCTBUS  JKUBOIO
BelllecTBa Ha Ouocdepy.

AHanu3upoBaTh W OICHHBATh OHOJOIMYECKYH HH(OPMAIUIO O
rJ100aIbHBIX IKOJOIHUECKUX MpodiieMax Orocdepsl, MONIy4aeMyro 13
Pa3HBIX UCTOYHUKOB.

OnennBats BkIaa B. U. Bepranckoro, 3. 3focca B co3ganne yaeHUs
o ouocdepe

PackpbiBaTh comepxaHWE TEPMHUHOB M TOHSTHHA: TJI00aNbHAS
JKOCUCTEMA, JHHAMHYECKOE pPaBHOBECHE, KPYrOBOPOTHI BEIECTB,
OMOTreOXMMUYECKUE IIUKITBI.

XapakTepu3oBaTh 0COOEHHOCTH Ouocepsl Kak  IJ100ajbHOU
9KOCHUCTEMBI.

Onpenenats ¢GyHKIMIO Ouocdhepbl B oOecreueHUH OHONEHHOTO
KPYTOBOPOTA BEIIECTB Ha TIAHETE.

XapakTepu30BaTh OCHOBHBIC KPYTOBOPOTHI: BOJIBI, YTIIIEpo/a, a30Ta.
CpaBHUBaTh OCOOCHHOCTH KPYTOBOPOTA Pa3NIHBIX BEIIECTB.
OreHuBaTh 3HAYCHHWE KPYroBOPOTA BEIISCTB Ui CYNICCTBOBAHHS
JKU3HU Ha 3emIie.

OOBSCHATL PpOJb OPraHU3MOB B OHOJNOTMYECKOM KPYrOBOPOTE
BCIIICCTB.

BrisBnsaTs muHaMIYecKoe paBHOBecHE OHoC(ephl.

[IpuBOIUTH MPUMEPLI PUTMUYHOCTH SIBJICHUH B OHochepe
PackpbiBaTh cofiepkaHHE TEPMUHOB W TOHATHI: OHOMBI, TYHJpA,
XBOWHBIE Jieca, CMEIIaHHBIC Jieca, IIMPOKOIUCTBEHHBIC Jieca, CTEIH,
CaBaHHbI, MYCTBIHH, TPOITUYCCKHE JIeCa, BEICOKOTOPbSI.

IToka3pIBaTh HA KApTE U XapaKTEPHU30BATH OCHOBHBIC OMOMBI CYIIIH.
CpaBHHMBaTh OCOOCHHOCTH KJIMMaTa, IMOYB, PACTUTEIBHOIO U
YKMBOTHOT'O MHUpa pa3HbIX OMOMOB CYIIH 3eMIIH.

BrIsSBISTH IPUYMHBI 30HATEHOCTH B OHocdepe
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https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937341,31937278,35909477&class_level_ids=10,11
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11

YenoBek n
OKpyXKarommas
cpena

POIII 11 kmacc
https://resh.edu.r
u/subject/5/11/
MDOIII 11 knace
https://uchebnik.

mos.ru/catalogu
g?aliases=lesson

template,video
lesson,video&s

ubject_program
ids=31937341

31937278,35909

477&class_level
ids=10,11

PackpbiBaTh copepkaHHEe TEPMUHOB W TOHATHI: aTMocdepa,
BEILIECTBA-3arPSA3HUTENH,

TAPHUKOBBIA 3(PQEKT, «030HOBAS JbIPa», «KHCIOTHBIC IO,
runpocdepa, 9IBTpopuKanus BOTOEMOB, IOYBA, DJPO3US IOYB,
MECTULIUABI, SKOJIOTMYE€CKUN KPU3HC.

AHanmuM3MpoBaTh  AHTPOIOTCHHBIE  (AKTOPBI  BO3JCHCTBUS  Ha
ouocdepy (poib YemoBeKa B MPHUPOJIE) HA Pa3HBIX ITAlax Pa3BUTHS
YeIOBEYECKOro 00IIecTBa.

XapakTepu3oBaTh  MIOOAJIbHBIE  SKOJIOTHYECKHE  MPOOJIEMBI;
OCHOBHBIC HCTOYHHKH aTMOC(I)epHLIX SanH3HeHHﬁ; OKOJIOIr'M4€CKue
npoOJieMbl, CBS3aHHBIE C YBEITMYEHHEM TPAaHCIOPTAa B KPYITHBIX
ropojax; 3BTPOQUKAINIO BOJAOEMOB; TOCIEACTBUS 3arpsi3HEHUST BOJI
XHUMHUYCCKHMMHU BCIHICCTBAMH, BO3)IeI710TBPIe YyenoBeKa Ha MOYBEHHBIN
MIOKPOB.

ApPryMeHTHpOBaTh 3HAYEHUE HKOJIOTMUYECKUX 3HAHUU B pELICHUH
BOIIPOCA O MOJIEPKaHUH YCTOHYNBOCTH OHOChEpHI

PackpeiBaTh conep)kaHME€ TEPMUHOB U TIOHSATUH: COKpAILEHUE
Oropa3HooOpa3us, OXpaHa MPUPOJIbI, 0COO0 OXpaHAEMbIE IIPUPOIHBIE
tepputopun (OOIIT), 6oTanIecKHii cal, 300JTOTHUECKAN TapK.
XapakTepu3oBaTh IJIaHETAPHYIO POJIb PACTEHUN U )KUBOTHBIX.
[IpuBOIUTH TPUMEPHI MPSAMOTO ¥ KOCBEHHOT'O BO3JEHCTBUS YElIOBEKA
Ha pacTUTEIbHBIN U )KUBOTHBIN MUP.

XapaktepuzoBaTh MpUHIUINBI «BCeMHpHONW CTpaTerud OXpaHbl
MIPUPOIBD).

Ilepeuncnars ocobernoctr pazmumuasix OOIIT.

IIpuBoauts mpumMepsl OOIIT, pacmonokeHHBIX B CBOSH MECTHOCTH.
Jlokas3pIBaTh Ha MpUMeEpax OMACHOCTh COKPAIIEHUS OHOIOTHYECKOTO
pazHooOpa3us 3eMITH.

[IpuBOIUTH TIPUMEPHI PEIKAX M MAJIOYHCICHHBIX BUJOB PACTEHUH H
JKUBOTHBIX CBOE MECTHOCTH, 3aHEeCEHHBIX B KpacHple KHUTH
peruonoB u Kpacnyro knury PO

PackpbiBaTh comepikaHWe TEPMHUHOB U TOHATHN: pPaIlOHAIBHOE
MIPUPOJIOTIONF30BAHNE, YCTOMYMBOE Pa3BUTHE, MIPUPOIHBIE PECYPCHI,
SKOJIOTUYECKUN CIIe]I.

XapakTepu3oBaTh OCHOBHBIE MPHHIIUIIEI YCTOMYHWBOTO Pa3BHTHUS
YENIOBEYECTBA U MPUPOJIBI.

OnuceiBaTh HeHMcUYepHaeMble W UcYepIiaeMble TIPUPOIHBIC PECYPCHI,
MOIYEPKUBasi  OTHOCHUTEIHHOCTh HEUCUEPIIAEMOCTH  MPHUPOIHBIX
PECYpPCOB;  XapaKTEpU30BaTh MPOLECCHl WX BO3ZHUKHOBEHUS H
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YCIIOBUS CPEbl, IPUBOSIIIE K UX (POPMHUPOBAHHIO.
PackppiBaTh MpoOJEMBI pPAlMOHAIBHOTO TMPHPOAONOIB30BaHUS U
HaXOJUTh MYTH UX PELICHUS

PesepeHOE

12 8
BpEMs
OBIEE
KOJIMYECTBO
YACOB 10 102 75

[NPO'PAMME




IHOYPOYHOE INTAHUPOBAHMUE
10 KUIIACC

KoanuecTBo 4acoB Mara
Ne Kontpo | IlpakTn E;y;e JJIeKTPOHHbIE HU(POBHIE
n/n Tema ypoka Beer JbHBIC yeckue | HEOL | o0pa3oBaTeibHbIe pecypchl

] SA3AT

padoTsl | padoThI s
(0]
VYpoxk "buomnorus - Hayka o0 )KUBOI
buonorus kak KoMIUIEKCHas "

1 HayKa M Kak 4acTh 1 npupoze” (PILI) .

COBPEMEHHOr0 0BIIECTBA https://resh.edu.ru/subject/lesson/
3827/start/118940/
Ypoxk "Hauano opranudeckoit
sposrortuu" (MOIII)

2 JKuBEIe CUCTEMEI M UX CBOMCTBA 1 https://uchebnik.mos.ru/material
view/atomic_objects/110024777?m
enuReferrer=catalogue
Ypok "Opranuzanus
OMOJIOTHYECKUX CUCTEM.
Paznoo0Opasue 6MoIornIecKx
cucreM u nporieccos" (MDII)

VpOBHEBas OpraHU3AIIIA KHBIX h‘gtps://uchgebnik._ mos.ru/material
view/atomic_objects/9774728?me
cucrteM. McTopust OTKpBITHS U —

3 1 nuReferrer=catalogue

HU3YUCHHSA KIICTKU. Knerounas "
TeopHs VYpok "lurtonorusa — Hayka o
kierke. Kiierounas teopusi.
HememOpanHubie opraHou bl
kierkn" (POLI)
https://resh.edu.ru/subject/lesson/
5383/start/153371/
Metoabl MOJIEKYJISIPHON U
KJICTOYHOI OMOJIOTHH. Buneo "Mcropust u MeToap!
[IpakTrueckas padoTa n3ydeHus kietkd. CoBpeMeHHas
4 «M3y4eHne MeTofi0B KIETOTHOM 1 05 kierouHas teopus” (MOIL)
onomoruu (Xxpomarorpadus, ' https://uchebnik.mos.ru/material
snekTpodopes, view/atomic_objects/11841855?m
middepeHIuaIbsHOE enuReferrer=catalogue
uentpudyruposanue, [1LP)»
VYpok "XuMHuueckuil coctaB
kieTkn" (MOI)
https://uchebnik.mos.ru/material
view/atomic_objects/7410824?me
XHUMHYECKUI COCTaB KICTKH. nuReferrer=catalogue
5 MuHepaibpHBIE BEelecTBa 1 Ypok "MuHepanbHBIC BeIeCTBA 1
KIIETKH, UX OMOIOTHYeCKast POIb WX POJIb B JKU3HEACATEIBHOCTH
knerku" (MOIII)
https://uchebnik.mos.ru/material
view/atomic_objects/7525709?me
nuReferrer=catalogue
Opranndeckue BemecTsa Vpok "Opranuueckue BemecTBa.
KJICTKH — OCJIKH. benku. 3naueHue 6enkoB"
6 Jlaboparopnas pabora 1 0.5 (MDIL)

«ObHapyxeHHne OEIKOB ¢
MIOMOIIIBIO KAYECTBEHHBIX

https://uchebnik.mos.ru/material
view/atomic objects/74338267me
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peakuwmit». CBolcTBa,
Kiaccuukanys 1 QyHKIHNA
OCITKOB.

Opranuueckue BeIiecTBa
KJICTKH — YTJICBO/IBI.
Oprannyeckue BEIecTBa
KJICTKH — JIUTIAIBI

nuReferrer=catalogue

Ypok "®ynkiun 6enxos" (MOILL)
https://uchebnik.mos.ru/material
view/atomic_objects/7503404?me
nuReferrer=catalogue

VYpoxk "Heopranuueckue
COEIMHEHUS KIETKHU. YTJIEBOABI U
el PerynspHsie u
HeperysipHbie OnomnoauMeps!”
(PDIII)
https://resh.edu.ru/subject/lesson/
5397/start/283870/

Ypok "Jlunuasr" (MOLL)
https://uchebnik.mos.ru/material
view/atomic_objects/98410427?me
nuReferrer=catalogue

Hyxnennossie kucnotsl. JJHK u
PHK. JlaGopaTopnast pabota

VYpok "Opranudeckue BemecTa;
O€eNIKu U HYKJICMHOBBIC KM CJIOTHI,

7 «HccnenoBanme HyKIEMHOBBIX 0.5 u ux 3Hayenne. AT®" (POI)
KMCJIOT, BBIJIEIEHHBIX U3 KIIETOK https://resh.edu.ru/subject/lesson/
Pa3IMYHBIX OPTaHU3MOBY 3840/start/163096/

Ypoxk "Ctpoenne u GyHKIMH
Crpoenue u pyakiuu ATO. AT®" (MDII)
8 Hpyrue HykiaeosuarpudochaTs https://uchebnik.mos.ru/material
(HTD) view/atomic_objects/7503300?me
nuReferrer=catalogue
VYpoxk "LluTonorus, METOABI
mutonorun. Kierka -
CTPYKTYpHas ¥ (PYHKI[HOHAIbHAS
eJIMHUIIa opraHusma. Poib
MeToas! CTpyKTYpHOH KJIETOYHON TEOpUHU B }

9 CTaHOBJICHUU COBPEMEHHOIM

Oouonoruu o
CCTCCTBCHHOHayT-IHOI/I KapTUHBI
mupa" (MOIII)
https://uchebnik.mos.ru/material
view/atomic_objects/7433913?me
nuReferrer=catalogue
Bunaeo "Knerka xak 1meimocTHas
’kuBast cuctema. OoIme

THIEL KIETOK MPU3HAKY KJIETOK. Tumbl KJIeToK"

10 IIpoka I/IOTI/I‘I.GCKaﬂ KJIEeTKa (ML)

pokap https://uchebnik.mos.ru/material
view/atomic_objects/11841871?m
enuReferrer=catalogue
VYpok "CTpoeHne KIeTKH.

Crpoene Knerounas Me_M6paHa" (MSLH)

2yKAPHOTHIECKORITETIH h;tps://uch_ebnlk._ mos.ru/material
) view/atomic_objects/75033227me
[IpakTudaeckas padora _
" . nuReferrer=catalogue
11 | «M3y4eHHe CBOWCTB KIECTOYHOM 0.5

MeMOpaHBD».
[loBepxHOCTHBIN anmapat
KJIETKU

Vpok "[Inmazmatndeckas
MembOpana" (MOII)
https://uchebnik.mos.ru/material
view/lesson templates/2169803?
menuReferrer=catalogue
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OnmHOMEMOpaHHBIE OPTaHOHTbI
kierku. [Ipaktrnueckas padora

Ypok "MeMOpaHHBIC OPraHOMIbI
kieTkd. SAnpo. IIpokapuorsl u
sykapuotsl" (POIL)
https://resh.edu.ru/subject/lesson/

12 | «3y4eHue ABMKEHUS 0.5 3847/start/8616/

LUTOIIa3MBbl B PACTUTEIbHBIX Ypok "SAapo" (MOLI)

KJIETKaxX» https://uchebnik.mos.ru/material
view/atomic_objects/9955370?me
nuReferrer=catalogue
Ypok "Ctpoenue u GyHKINH
HEeMeMOpaHHBIX OPTaHOHIOB

HememOpaHnHbIe opraHOUIbI knerkn" (MOIII)

13 | xnerku. CtpoeHue U GyHKIIUU https://uchebnik.mos.ru/material
sapa view/atomic_objects/9940898?me
nuReferrer=catalogue

AccuMUIALMS U TUCCUMUIISIIIHAS

— JIBE€ CTOPOHBI MeTa0oIM3Ma. VYpok "AccuMunsaus u

Tumnbsl 0OMeHa BEIEeCTB. JUCCUMUIIALIAA — JBE CTOPOHBI

14 JlaGoparopHas pabora 05 obmena Bemects" (MOIII)

«M3yuenne KaTaTUTHYECKON ’ https://uchebnik.mos.ru/material

aKTHBHOCTH (hepMEHTOB (Ha view/atomic_objects/9940821?me

pUMepe aMUIIa3bl M nuReferrer=catalogue

KaTayiasbl)»

VYpok "®epments” (MOIII)
15 Benku-axTHBaTOpPHI U OEITKHU- https://uchebnik.mos.ru/material

HHTHOUTOPEI view/atomic_objects/10008877?m
enuReferrer=catalogue
VYpok "ABToTpodHOE MUTAHHE.
®dorocunaTes" (MOBII)
https://uchebnik.mos.ru/material
view/atomic_objects/7541788?me

ABTOTpO(DHBIN THIT OOMEHa nuRefsrrerzcataloque )

16 VYpok "OOMeH BEILecTB:

BemiecTB. POTOCUHTE3
(hoTocuHTE3 M OHOJIOTUYECKOE
okucienne. (I THKOIN3 1 UK
Kpeb6cea)" (POII)
https://resh.edu.ru/subject/lesson/
3917/start/46777/

Xemocunres. JlabopaTtopHas yPOK, XeMOCI./IHTeg (M3 .

17 | paBora «CpaBHEHHE MPOIECCOB 05 hytps.//uchebnlk.mos.ru/materlal
' view/lesson_templates/1978303?

(hoToCcHHTE3a U XEMOCHHTE32) -
menuReferrer=catalogue
Ypok "ObecnieueHne KIeToK

AHaapo GHEIE OpraHH3MBL. BI/I,I[LI 3Hep1“PI€I>i BCJIICACTBUEC OKUCIICHHUSA

Opoxxenus. JlaboparopHas OpraHqu(f,K X BCIICCTE.

18 0 CpaBHeHHE IPOLIECCOB [maomns” (ML)
ga ora «-p pbort https://uchebnik.mos.ru/material
PDOCHIL H ABIXAHIID view/atomic_objects/100409797m
enuReferrer=catalogue
Ypok "DHeprerndeckuii ooMeH"
19 AnpoOHBIE OpraHU3MBbl. DTkl (MDIL)

OHEPreTU4CCKOro oOMmeHa

https://uchebnik.mos.ru/material
view/atomic objects/7547318?me
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https://uchebnik.mos.ru/material_view/atomic_objects/9940821?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/9940821?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/9940821?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10008877?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10008877?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10008877?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7541788?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7541788?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7541788?menuReferrer=catalogue
https://resh.edu.ru/subject/lesson/3917/start/46777/
https://resh.edu.ru/subject/lesson/3917/start/46777/
https://uchebnik.mos.ru/material_view/lesson_templates/1978303?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/1978303?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/1978303?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10040979?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10040979?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10040979?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7547318?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7547318?menuReferrer=catalogue

nuReferrer=catalogue

Ypok "Ctpoenue u GyHKIUH
AT®" (MDIII)
https://uchebnik.mos.ru/material
view/atomic_objects/7503300?me
nuReferrer=catalogue

20

Peakiiuy MaTpUUHOrO CHHTE3A

Vpoxk "I'enernueckas
uHpopMaIus eé peaau3aiys B
kierke. ['en. I'enom. Peakunn
MaTpuuHoro cuntesa" (POL)
https://resh.edu.ru/subject/lesson/
5352/start/295780/

21

TpaHckpunus — MaTpUYHBII
cunre3 PHK

VYpoxk "Tpanckpurnusa" (MIL)
https://uchebnik.mos.ru/material
view/atomic_objects/10274378?m
enuReferrer=catalogue

22

Tpancnauusi. KogupoBanue
AMHUHOKHUCIIOT. Poitk pubocoM B
OomocuHTe3€e OenKa 1 e HTaIlbl

VYpoxk "['eHeTndeckuii Ko,
Tpancmsmus" (MOLL)
https://uchebnik.mos.ru/material
view/atomic_objects/7540872?me
nuReferrer=catalogue

Ypok "buocruHTe3 OEITKOB.
Tpancmsmus” (MOLL)
https://uchebnik.mos.ru/material
view/atomic_objects/10288933?m
enuReferrer=catalogue

23

Opranu3arus reaomMa y
MPOKAPUOT ¥ DYKAPHOT

Ypok "PaboTsl TEHOB IMPOKAPHOT
1 3ykapuoT. Bupycel. ['enHas u
kierouHas nmkeHepus' (POLID)
https://resh.edu.ru/subject/lesson/
3939/start/105165/

24

Bupycsl — BHEKJIETOUHBIE
(hopMBI KU3HU 1 OOJTUTAaTHBIC
napa3uthl. [IpakTuueckas
pabora «Co3gaHue MOJIeIH
BHpYCa»

0.5

VYpok "Heknerounsie ¢hopMbI
Ku3HU — BUpychl" (MOILL)
https://uchebnik.mos.ru/material
view/atomic_objects/10426216?m
enuReferrer=catalogue

25

Bupychsie 3a0oneBanus
9eJI0BEKa, JKUBOTHBIX, PACTCHUH

Bugeo "Ot »xHUBOTHOTO K
4enoBeKy- myTh Bupyca" (MOI)
https://uchebnik.mos.ru/material
view/atomic_objects/77214597?me
nuReferrer=catalogue

26

HanorexHosoruu B OMOJIOrHA U
MEINIAHE

Vpok "buorexHonorus kak
0Tpacib IPOMBIIIIEHHOCTH. "
(MDIII)
https://uchebnik.mos.ru/material
view/atomic_objects/10409804?m
enuReferrer=catalogue

27

Ku3HEeHHBIA UK KIETKU

Vpok "becnonoe u nonosoe
pasMHOXKeHue. JKu3HeHHbIe
IIUKITBI PA3HBIX TPYIIIT
opraamu3moB" (POIII)
https://resh.edu.ru/subject/lesson/
5359/start/270999/
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https://resh.edu.ru/subject/lesson/5359/start/270999/

28

Matpuunstii cunte3 JJHK

VYpok "Matpuunsiii cunre3 JHK"
(MDIII)
https://uchebnik.mos.ru/material
view/atomic_objects/11135515?m
enuReferrer=catalogue

29

Xpomocomsl. JlabopaTopHas
pabota «/3y4eHune XxpoMocoM
Ha FOTOBBIX MHKPOITpernapaTax»

0.5

Ypok " XpoMOCOMBEL.
XpoMOCOMHBIN Ha0Op KIETKH.
JlaGopartopHas pabota "H3yueHue
XpOMOCOM Ha I'OTOBBIX
mukpomnpemnaparax"" (ML)
https://uchebnik.mos.ru/material
view/atomic_objects/10223303?m
enuReferrer=catalogue

30

Jlenenue KIeTKu — MHUTO3

VYpoxk "Jlenenue KIETKH.
Kierounsrii 1iukia. MuTo3 u
Meito3. OOpa3oBaHUE MOJIOBBIX
KJIETOK y )KUBOTHBIX U pacTeHUN"
(POILI)
https://resh.edu.ru/subject/lesson/
3927/start/105895/

31

Tunst knerok. Kapuokunes u
nuTokuHe3. JlabopaTopHas
pabora «HabmntoaeHre MUTO3a B
KJIETKaX KOHYMKa KOpellKa JIyKa
(Ha TOTOBBIX
MHKPOITPETIapaTax)»

0.5

Buneo "Knerka kak 1ieaoctHast
skuBas cucrema. Oo1me
MPU3HAKHU KJIETOK. THIIBI KJIeTOK"
(MDIII)
https://uchebnik.mos.ru/material
view/atomic_objects/11841871?m
enuReferrer=catalogue

32

Perynsnmst >ki3HEHHOTO ITUKJIA
KJIIETOK

VYpok ")Kru3HeHHBIN UK KISTKA"
(MDIII)
https://uchebnik.mos.ru/material
view/atomic_objects/7540723?me
nuReferrer=catalogue

33

Opranusm Kak equHOE LENOE.
Tkanu pacrennii. JlabopaTopHas
pabota «/3yuenne TkaHel
pacteHui». TKaHH >KUBOTHBIX U
yenopeka. JlaboparopHas
pabota «/3yuenne TkaHel
KHUBOTHBIX»

0.5

Ypok "Opraausm enuHoe IeIoe.
JKuznenesarensHOCTh Opranu3mMa"
(MDII)
https://uchebnik.mos.ru/material
view/atomic_objects/75247617?me
nuReferrer=catalogue

Ypok " JlabopaTopHas pabora
"Oco0EHHOCTH CTPOCHUS
pacTeHui pa3IUYHbIX MECT
obutanmsa"" (MOIII)
https://uchebnik.mos.ru/material
view/atomic_objects/11296119?m
enuReferrer=catalogue

VYpoxk "Knerku B
MHOT'OKJICTOYHOM OpraHu3Mme.
Txanu u opranst”" (MOII)
https://uchebnik.mos.ru/material
view/atomic_objects/10304547?m
enuReferrer=catalogue

34

Opransl. CUCTEMBI OPTaHOB.
Jlaboparopnas pabora
«3yueHne opraHoB IIBETKOBOT'O

0.5

Ypok "Knerku B

MHOT'OKJIETOYHOM OpI'aHU3ME.
Tkanu u opransl." (MOIL)
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pacTeHus

https://uchebnik.mos.ru/material
view/atomic objects/10297776?m
enuReferrer=catalogue

Onopa Tena opraHu3MoB.

VYpoxk "Omnopa Tena u ABUKEHNE
opraau3moB.”" (MOII)
https://uchebnik.mos.ru/material
view/atomic_objects/10288090?m
enuReferrer=catalogue

35 "

JBr>xeHue opraHu3sMoB VYpok "Ormopa Tena u IBUKEHUE
opranusmoB. Yacts 2" (MOILH)
https://uchebnik.mos.ru/material
view/atomic_objects/10304477?m
enuReferrer=catalogue
VYpoxk "l[lurtanue n qpixanme

IIntanue opranusmos. [Iuranue oprann3mos. * (MILL)

HO3B0HO‘IHIL)>IX )KHBOTH'HX https://uchebnik.mos.ru/material

) view/atomic_objects/10281663?m

IInmeBapuTenbHas cucreMa =
enuReferrer=catalogue

36 | uenoBeka. [pixanue W
opraHusmos, JlpixaHue VYpok "Ilurtanue u qpixanue
HE))SBOHOLIHBI.X JKUBOTHBIX U opranmsmos. Hacrs, 2* (M1
qeroBeKA https://uchebnik.mos.ru/material

view/atomic_objects/10279756?m
enuReferrer=catalogue
Ypoxk " TpaHCTIOPT U BBIAETICHNE
y opraam3MoB. " (MDIII)
https://uchebnik.mos.ru/material
view/atomic_objects/10400329?m
enuReferrer=catalogue
VYpok "TpaHCHIOPT U BBIICTICHUE Y
opranusmoB. Yacts 2" (MDILII)
THAHCIONT BELICCTE https://uchebnik.mos.ru/material
p PT BE Y view/atomic_objects/10409723?m
opranu3moB. KpoBeHocHas =
enuReferrer=catalogue

CHCTEMA ITO3BOHOYHBIX "

Ypok "MMyHUTET U €ro

37 | )KUBOTHBIX U YEIOBEKA.

3HAYMMOCTB B 00OpBOE C

Belnenenue y opraHu3MoB.

3ammTa y OpraHu3MoB MH ) KIHOHEIMH

NmmyHHas cuctema qéHOBeKa sabonesanmamu” (MILID)

i https://uchebnik.mos.ru/material
view/lesson templates/1659250?
menuReferrer=catalogue
VYpok "Ummynurer. Uctopus
otkperTuid." (MOL)
https://uchebnik.mos.ru/material
view/atomic_objects/10911775?m
enuReferrer=catalogue
VYpok "PazgpaxumocTs 1

PaznpaxxuMocTh 1 perynsnus y perymsus y opraHu3MoB."

Oopranu3moB. ['ymopanbHas (MDII)

38 ) . .
PEryJsIys U SHIOKPHHHAS https://uchebnik.mos.ru/material
CHCTEMA >KUBOTHBIX U YEJIOBEKA view/atomic objects/10452998?m

enuReferrer=catalogue

®opMBI pa3sMHOKEHUS VYpoxk "dopMbl pa3MHOKEHUS

39 | opranusmos. [lonoBoe opranu3moB. becrionoe

PAa3SMHOXKCHUC

pasmuaoxxkenue" (MOIII)
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https://uchebnik.mos.ru/material
view/atomic_objects/75407987?me
nuReferrer=catalogue

Buneo "TlonoBoe pasMHOKeHUE,
€ro OTJINYHA OT OECII0JIOro.
[Taptenorenes3" (MJOIL)
https://uchebnik.mos.ru/material
view/atomic_objects/11839671?m
enuReferrer=catalogue

VYpok "Meiio3. 3nadenue meitoza"
(MDII)

40 | Meiio3 https://uchebnik.mos.ru/material
view/lesson_templates/2115848?
menuReferrer=catalogue

lamerorenes. OOpa3oBaHue U " "
Ypok "T'amerorenes y > kUBOTHBIX
Pa3BUTHUC IMOJIOBBIX KJICTOK. (M9H_I)
41 ?IESOPZEEI;H;H EZESI?HOHOBHX 0.5 https://uchebnik.mos.ru/material
o P view/atomic_objects/10304642?m
KJICTOK Ha I'OTOBBIX —
enuReferrer=catalogue
MUKpOIIpEIiapaTax»
Ypok «OHTOTEHE3.
OMOpHOHATEHOE Pa3BUTHE
opraamsma.» (POIII)
VB VAL HOE DASBHTHE https://resh.edu.ru/subject/lesson/
AUBUILY p 5630/start/132920/
OpPraHu3MoOB — OHTOI'CHES. "

42 N Buneo "Kak merue 3armoMHUTE
3akJagKa OpraHoB M TKaHEH U3
3aPOJIBIIIEBHIX JTHCTKOB PacIiojIoKEHUE 3apOAbINIEBBIX

muctkoB" (MOIII)
https://uchebnik.mos.ru/material
view/atomic_objects/11527295?m
enuReferrer=catalogue
PocT 1 pa3BuTHE )KHBOTHBIX. VYpok "PocT u pa3zsutne
JlaGopaTopnas pabota opraauzmoB" (MDII)

43 | «BbIsBIIEHNE IPU3HAKOB 0.5 https://uchebnik.mos.ru/material
CXOJICTBA 3aPOIBIIIEH view/atomic_objects/7490396?me
TMO3BOHOYHBIX KUBOTHBIX» nuReferrer=catalogue

VYpok "Pa3BuTre TOJOBBIX KIIETOK
PasmHOXeHUE U pa3BUTHE o
o U OIIJIONOTBOPEHUE Y PACTEHUI
pactenuii. JlabopaTtopHas (M)

44 p:g;f{i:;g;ﬁze;j;?ﬁiw% 0.5 https://uchebnik.mos.ru/material
paCTeHHﬁ» view/atomic_objects/10400458?m
p enuReferrer=catalogue

Vpok "T'eneruka. Meroapl
reHeTuky. | eHernueckas

45 Ucropus craHoBieHus U tepmunonorus” (MOL)
Pa3BHUTHSI TEHETHKH KaK HAyKH https://uchebnik.mos.ru/material

view/atomic_objects/8764839?me
nuReferrer=catalogue
Buneo "Odopmienue 3anad no
OCHOBHBIE ITOHATUS U CUMBOJIBI "
reHeruku. JlabopaTopHas reHeriie (M\?]‘H) .
46 i 0.5 https://uchebnik.mos.ru/material

pabora «Ipo3zoduna kak 0OBEKT
TeHETHYECKUX MCCIICIOBaHNI

view/atomic objects/89792297me
nuReferrer=catalogue
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3aKOHOMEPHOCTH HACIICIOBAHUS
pu3HaKoB. MOHOTUOpUIHOE
ckpermmBanue. [IpakTudeckas

Ypok "Monorubpuanoe
ckpemuBanue. [lepBriii 1 BTOpoit
3akoH Mennensd. ['enernueckas
CUMBOJIMKA U TEPMHUHONIOTUSA"

47 pabora "H3y4yeHue pe3yabTaToB 05 (PO .

MOHOTUOPHIHOTO CKpEIHBAHKS https://resh.edu.ru/subject/lesson/

" 5386/start/301065/

y apo3o¢uisl".

Ypok "MonorudpuaHoe

LuTonornueckrue OCHOBBI ckpemnuBanue" (MOIII)

47 | MOHOTHOPHIHOTO https://uchebnik.mos.ru/material

CKpEIIMBaHUSL. view/atomic_objects/7854335?me
nuReferrer=catalogue
Ypok "AsiensHbIE TeHBI.
Ananusupyroiee ckpenBasue”

48 AHanu3upyroIiee CKpenuBaHue. (MDIII)

Hemontoe toMuHupoBanme https://uchebnik.mos.ru/material
view/atomic_objects/10806430?m
enuReferrer=catalogue
Ypok «lurubpuanoe

JuruOpuHoe CKpenuBaHue. N

TpaxTaaeckas paora ckpemBaHue. Tperuil 3aKkoH

49 | «/3yueHue pe3yabTaTOB 0.5 Menpens.» (P .
A HODIIHOIO CKDeLBAHIs https://resh.edu.ru/subject/lesson/

AATHOPHA pett y 4725/start/107947/

TPO30(HITBD».

Ypoxk "urubpuaroe
ckpermmBanue” (MOIII)
50 HHTOg OFMHCCKHE OCHOBBI https://uchebnik.mos.ru/material

AHTHDPHIHONO CRPEIBatiia view/atomic_objects/9391251?me
nuReferrer=catalogue
VYpok «Crermiennoe
HacjenoBaHue reHoB.» (POLI)
https://resh.edu.ru/subject/lesson/

CuerieHHoe HacJIeJOBAHHE 4755/start/118828/

51 | mpu3HaKkoB. XpOMOCOMHAas Ypok "XpoMocoMHast TEOPHUS

TEeOpHs HACIICACTBEHHOCTH HacnenctBeHHocTH" (MOIII)
https://uchebnik.mos.ru/material
view/lesson_templates/1093407?
menuReferrer=catalogue
VYpok "T'eneruka nona.
Hacnenosanme, crenieHHOE C

52 | I'eneruka momna mozom” (MBH__[) .
https://uchebnik.mos.ru/material
view/atomic_objects/10873320?m
enuReferrer=catalogue
Vpoxk "'enorun u cpena.
HeHaCJ'Ie,Z[CTBGHHaSI

53 I'enotun kak nenoctHas n3meHunBocTh" (MOILI)

cucTemMa https://uchebnik.mos.ru/material
view/atomic_objects/9472943?me
nuReferrer=catalogue

54 | I'eHeTHYECKHI KOHTPOIJIb Ypok "'eneruka. Meroapl
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pa3sBUTUA paCTeHHfI, JKUBOTHBIX
1 4CJIOBCKa

reHeTuku. [ 'enernyeckas
TEPMHUHOJIOTHS U CUMBOJIHKA"
(MDII)
https://uchebnik.mos.ru/material
view/lesson_templates/2014302?
menuReferrer=catalogue

Ypoxk "OcHoBHBIE
3aKOHOMEPHOCTU U3MEHYHBOCTH:

MOJU(UKALIMOHHAS,
M3MeHuYnBOCTh TPU3HAKOB. "

55 BiI61 H3MEHHBOCTH KOMOMHATUBHASI U MyTallMOHHAS
(POILI)
https://resh.edu.ru/subject/lesson/
5387/start/17435/

Ypok "MoaudurkanmoHHast
n3MeH4unBocTh" (MOIII)
https://uchebnik.mos.ru/material
MoaudukanuonHas view/atomic_objects/10452922?m
M3MEHYMBOCTh. BapHairoHHbIit enuReferrer=catalogue
PAL A BapualMOHHas KpUBAasi. Buneo "BapuannonHslii psag u
JlaboparopHas pabora BapuaIironnas kpusas. Hopma
«HccnenoBanue peaKIuy Mpu3HaKa.
56 " 0.5
3aKOHOMEPHOCTEN IIpakTudeckas padora «M3ydenue
MOIU(UKAITMOHHON MO UKALIMOHHOM
N3MCHYUBOCTH. HOCTpOCHI/Ie N3MCEHYNBOCTHU, HOCTpOGHI/Ie
BapUaIMOHHOTO Psifa U BapUAITMOHHOTO PsAa U
BapUaIlMOHHOW KPUBOI» BapHaIMOHHOM KprBoi»" (MDII)
https://uchebnik.mos.ru/material
view/atomic_objects/11841799?m
enuReferrer=catalogue
Buneo "I'enoTununueckas
W3MEHUYUBOCTE. | eHHbIe MyTarun"
I'enotunuueckas (MOII)
57 | usmenuuBocth. KomMOnMHaTHBHAS httos://uchebnik / ial
3MCHUMBOCTD L PS://uc e ni ._mos.ru materia
view/atomic_objects/10959114?m
enuReferrer=catalogue
MyrannonHas U3MEHINBOCTbD. Ypox MyTaHI/,I,OHHaﬂ
[IpakTrueckas padoTa HSMC,HLMBOCTB. (ML) .
58 «MyTarn 0.5 https://uchebnik.mos.ru/material
YTaluu y Aposoduisl (Ha view/atomic_objects/10874489?m
TOTOBBIX MHKPOIIPEITapaTax )» —
enuReferrer=catalogue
I'eneruka uenoBexa. Vpok "T'eneruka yenoneka"

59 [IpakTudaeckas padora 05 (PDILI)

«CocTaBieHye ¥ aHajau3 ' https://resh.edu.ru/subject/lesson/
POIOCITIOBHO#» 3653/start/47180/

VYpok "MeaunuHckas reHeruka"
Metobl MEAUITUHCKON (MOIL) . .

60 eHETHKI hytps://uchebnlk.mos.ru/materlal
view/lesson_templates/1493058?
menuReferrer=catalogue

. VYpok "3HaueHue reHeTHKy i
3HaueHHne MeIUIIUHCKON
meaunuHbl" (MOIII)
g1 | |CHCTHIH B IPCAOTBPAILCHIM 1 https://uchebnik.mos.ru/material

JICUCHHUHU I'CHCTHYCCKUX
3a00J1eBaHUI YEIOBEKa

view/atomic objects/10739813?m
enuReferrer=catalogue
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OCHOBHBIC TTOHATHSI CEJICKITHH.
JlaGoparopHas pabora

Vpok "I'eneruka u cenexuus"

(PDIII)

62 «Iiiﬁe;;; ;(:)pTOOB Kg’;;’;y}f;flx 1 0.5 https://resh.edu.ru/subject/lesson/

fmommx» POLA 3861/start/295751/
MeTOEI CeNeKUHOHHOT VYpok "Cenekmus Kak nporece u
pabortsr. JlabopaTopHas paboTa Kax H.ayKa (MBH_I) .
63 I3VHere METOLOB CelCKLUIIN 1 0.5 https://uchebnik.mos.ru/material
aCT};Hﬁ» A H view/atomic_objects/10710481?m
p enuReferrer=catalogue
JocTrKenus Cenekuuu "
ACTCHIH 1 KHBOTHBIX Ypoxk "JlocTr>KeHus CENeKINU B
pHpaKTquCKaH pabora ’ Poccun. Cenexrus pactenuii"

64 | «llpuBUBKa pacTeHUI». 1 0,5 (M9m) . .
CoxpaHeHHe, U3y4eHHE U h'gtps.//uch_ebnlk._ mos.ru/material
I/ICHOJII)SOBa};I/Ie FeHETHYECKIX view/atomic_objects/10844092?m
pecypcoB enuReferrer=catalogue

Ypoxk "buorexnonorus, eé
buorexHonorus kak Hayka u "
0Tpacm) HpOI/I3BO)ICTBa. HaHpaBJIeHI/ISI %1 HepCHeKTI/IBI)I.

65 | [IpakTudeckas pabora 1 0.5 f}MSI.H) hebnik ial
3ydenue o5bEKTOB 'gtps.//uc gbnl : mos.ru/materia
1O EX HOMOM Iy view/atomic objects/8839150?me

nuReferrer=catalogue
Ypoxk "OBomoninonHas teopust Y.
Japsuna. CuaTeTHYeCKas TCOPHS
66 OCHOBHBIC HaIpaBIICHUS 1 spomrortur" (MOIII)
CHHTETHYECKOU OMOI0rnu https://uchebnik.mos.ru/material
view/atomic objects/75441367me
nuReferrer=catalogue
Vpoxk "['ennas umxenepus"
XpoMocoMHas U reHHas (MBI_H) . .
67 R 1 https://uchebnik.mos.ru/material
P view/lesson templates/1962389?
menuReferrer=catalogue
VYpok "brorexHonmorus Kak
OTpacib IPOMBIIIIICHHOCTH. "
(MDIII)

68 | Memumusckne GuorexHonoruy 1 https://uchebnik.mos.ru/material
view/atomic objects/10409796?m
enuReferrer=catalogue

OBHIEE KOJIMYECTBO YACOB 68 125

I10 ITPOTPAMME
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IHOYPOYHOE IVTAHUPOBAHMUE
11 KUIIACC

KoanuecTBo 4acoB Mara
Ne Kontpo | llpakTn E;y;e DyieKTPOHHbIE U POBHIE
n/n Tema ypoka Beer JbHBIC yeckue | HEOD | oOpa3oBaTesibHBbIE pecypchl
° padoTsl | padoThI ]55[)31‘2{1
(0]
Ypok «Bo3HUKHOBEHUE U
OBonmonnoHHas Teopus Y. PAsBITAE SBOMIOLHMOHHBIX
1 Tlapsuna 1 uaeit» (POLL) _
https://resh.edu.ru/subject/less
on/5393/start/131997/
Ypok «JlokazaTenbcTBa
2 JIBYDKyIIINE CHITBI DBOIOIIAH 1 sposrortumny (POL)
Bu10B 1o Y. JlapBuny https://resh.edu.ru/subject/less
on/5391/start/301036/
Ypoxk "MckyccTBEeHHBIN
Bopr0ba 3a cymectBoBanue, oroop" (MBIII)
3 €CTECTBEHHBIN M NCKYCCTBEHHBIN 1 https://uchebnik.mos.ru/materi
otoop al_view/atomic_objects/10712
011?menuReferrer=catalogue
Ypoxk "DBOMIOINOHHAS TEOPHS
4. Jlapsuna. CuHTeTHYCCKAS
DopMUPOBAHNE CHHTETHIECKOM Teopus 3Bomrornu” (MOII)
4 1 . ; ;
TEOPHH DBOIOLNN https://uchebnik.mos.ru/materi
al_view/atomic_objects/75441
36?menuReferrer=catalogue
Ypox "MUKpPOIBOITOHSL.
BunoobpazoBanue.
OTamsl HBOIOIMOHHOTO [Nomynsatus — aneMeHTapHas
5 TIporrecca;: MUKPOIBOIIOIHS 1 1 emuaUIA 3Boronmn” (MOII)
MaKpPO3BOITOIUS https://uchebnik.mos.ru/materi
al_view/atomic_objects/97297
90?menuReferrer=catalogue
VYpok «Bua. Kputepuu Bua.
6 [omynsanms — »nemeHTapHas 1 Homymsumy (POLL)
eMHHLA YBOITFOLUH https://resh.edu.ru/subject/less
on/4949/start/
3aKOH T'€HETUYECKOrO PABHOBECHSI Vpok «MexaHu3Mbl
Jx. Xapmau, B. BaiinGepra. 3BOJIFOI[MOHHOIO MIPOLIECCa»
7 JlaGoparopHas pabora 1 0.5 (PBI)
«BbIsBIIEHHE H3MEHUYMBOCTH Y https://resh.edu.ru/subject/less
oco0ell OHOTO BUAA» on/5388/start/17609/
Vpoxk "dakrops! 3Bosonun"
DneMeHTapHbIE (DAKTOPHI (ML) . .
8 SBONIONHH 1 httpg://uchebr!lk.mqs.ru/materl
al_view/atomic_objects/94925
88?menuReferrer=catalogue
Ypok "Ipeti reHOB Kak
9 Oddexr ocHoBaTens. D dexr 1 ¢akrop 3Bomroruu” (MOIII)

6YTBIJ'I0‘IHOFO rOpJIbIIIKa

https://uchebnik.mos.ru/materi
al view/lesson templates/1929
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358?menuReferrer=catalogue

Murpauuu. M3omsuun

Ypoxk "BunoobpazoBanue —
pe3yabTaT MUKPOIBOJIIOLIUU.
Nzonsuus u

10 | momynsAnuid: reorpaduyueckasi, Bu1000pa3oBanue" (MOIL)

Ouonoruueckas https://uchebnik.mos.ru/materi
al_view/atomic_objects/11319
817?menuReferrer=catalogue

FCTecTBeHHBI 0T60p — Ypoxk "dopMbl ecTECTBEHHOT O

11 | manpasistrommii hakTop oT6opa B Honynﬁunn"_(PSLH)

S https://resh.edu.ru/subject/less
on/5389/start/107051/

Buneo "ITonoson ot6op"”
(MDIL)

12 | TTomoBoit oT6Op https://uchebnik.mos.ru/materi
al_view/atomic_objects/84788
58?menuReferrer=catalogue
Ypox "[Ipucnoco0IeHHOCTS -

[IpucnocobieHHOCTh OPraHu3MOB .

KaK pe3yabTaT MUKPOIBOIIOIHH. Engz);xd ACHCTBH GaKTOpOB

13 | JlabopaTopHas paboTa <<I/I3yquvHe 0.5 BinooGpasosanue” (PIIT)

apOMOquowB 1 MO NATITAIH Y https://resh.edu.ru/subject/less

DACTCHIH HOKHBOTHRI) on/5390/start/295809/

[Tpumeps! mpucnocobIeHni y

OpPTraHU3MOB: MOP(OIOrHUECKHE, N ——

(hu3moornyYecKue, oprarusvos.” (MDIII)

14 %ZEEHMH%CKHQ gOBeﬂqueCKHe‘ 0.5 https://uchebnik.mos.ru/materi

patopHas pabora al_view/atomic_objects/11086

«[IpucmnocoOeHns OpraHu3MoOB U 557?menuReferrer=catalogue

UX OTHOCHUTCIbHAs

1e71eC000pa3HOCTh)»

Bup, ero kpurepuu u CTpykTypa. Vpok "Bua. Kpurepun puya"

15 JlaGopaTopnas pabota 05 (MDII)

«CpaBHeHHE BUIOB 110 ' https://uchebnik.mos.ru/materi

MOP(HOIOTHIECKOMY KPUTEPHIO) al_view/atomic_objects/10875

16 | CTpykTypa Buja 893?menuReferrer=catalogue
Ypok "Bunoobpa3oBanne —
Pe3yNIbTaT MUKPOIBOIOIUN"

17 BumoobpazoBanue Kak pe3ynbTaT (MD1II)

MHKPOIBOJTFOIHH https://uchebnik.mos.ru/materi
al_view/lesson_templates/1970
557?menuReferrer=catalogue
Ypok "Ummynurer. Uctopus

CBs13b MUKPO3BOJIIOLIMY U OTKPLITHI. LIa_c ™5 3" (ML) .

18 T ICMHOTOTHI https://uchebnik.mos.ru/materi
al_view/atomic_objects/10917
450?menuReferrer=catalogue
Vpok "[laneoHTONMOrNYECKHE

MakposBomonus. ?B?ITC;)LZ[LI[,; M3Y4CHHS IBOIIOLIH"

19 ITaneonTonOrnuecKue METOIBI

HU3YyUYCHHA 3BOJIIOLIUA

https://uchebnik.mos.ru/materi
al view/atomic objects/11012
270?menuReferrer=catalogue
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https://uchebnik.mos.ru/material_view/atomic_objects/11086557?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11086557?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11086557?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10875893?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10875893?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10875893?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/1970557?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/1970557?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/1970557?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10917450?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10917450?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10917450?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11012270?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11012270?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11012270?menuReferrer=catalogue

20

Buoreorpaduyieckue MeTomb!
H3YYCHUS HBOIOLINU

VYpok "buoreorpaduueckue
METO/IbI U3Y4EHHUSI IBOTIOLUM. "
(M3II)
https://uchebnik.mos.ru/materi
al_view/atomic_objects/11407
674?menuReferrer=catalogue

21

OMOPHOSIOTHYECKUE U
CPaBHUTENBbHO-MOP(OIOrHIecCKre
METO/IbI H3YUCHUS IBOTOLUH

Ypoxk "CpaBHUTENBHO-
MOP(OJIOTHIECKHUE U
SMOPHOJIOTHYECKUE METOIBI
uzyuenus sBomonuu” (MIL)
https://uchebnik.mos.ru/materi
al_view/atomic_objects/11034
945?menuReferrer=catalogue

22

MouteKkynsipHO-T€HETUYECKHUE,
OMOXMMUYECKHE U
MaTeMaTU4YeCKHe METOIbI
W3Y4eHHUs IBOJIOLNU

VYpoxk "['eHernueckue u
MAaTEMATHYCCKUEC METObI
n3ydenus aosrorun" (MOILI)
https://uchebnik.mos.ru/materi
al_view/atomic_objects/11031
797?menuReferrer=catalogue

23

OOmre 3aKOHOMEPHOCTH
IBOJTIOLIUH

Ypok "O6mme
3aKOHOMEPHOCTH (TIpaBumIIa )
spomoruun." (MOIII)
https://uchebnik.mos.ru/materi
al_view/atomic_objects/10884
897?menuReferrer=catalogue

24

AnanTuBHAS paguarvs.
HepaBHOMEpHOCTH TEMITIOB
3BOITIOLIAN

Ypok "Aporenes. BoisiBienne
apoMopGh030B y pacTCHUN U
*KUBOTHBIX." (MOIII)
https://uchebnik.mos.ru/materi
al_view/atomic_objects/11834
088?menuReferrer=catalogue

25

Hayunsle runore3bt
MIPOMCXOXKICHNUS )KU3HU Ha 3emiie

VYpok "['umoressl
IIPOUCXOXKACHUS JKU3HU HAa
3emue" (MDII)
https://uchebnik.mos.ru/materi
al_view/atomic_objects/93554
60?menuReferrer=catalogue

26

JloHay4dHbIE IPEICTABICHUS O
3apOXKICHUHU JKU3HU

Ypok "PazBurue
MPEICTaBIECHUN O
BO3HUKHOBEHHH >KU3HH"
(PDIL)
https://resh.edu.ru/subject/less
on/3874/start/301094/

27

OCHOBHBIE JTaIIbI
HeOpFaHH‘IGCKOfI 9BOJIFOITNH

VYpok «IT1amnsl pa3BUTUS
*ku3HU Ha 3emite.» (POL)
https://resh.edu.ru/subject/less
on/3885/start/270127/

28

I'unotesnl 3apOXKACHUA KU3HU

Vpoxk "I'unoressl
MMPOUCXOKACHUSA ) XKU3HU Ha
3emie" (MOIII)
https://uchebnik.mos.ru/materi
al_view/lesson_templates/2075
285?menuReferrer=catalogue



https://uchebnik.mos.ru/material_view/atomic_objects/11407674?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11407674?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11407674?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11034945?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11034945?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11034945?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11031797?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11031797?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11031797?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10884897?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10884897?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10884897?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11834088?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11834088?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11834088?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/9355460?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/9355460?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/9355460?menuReferrer=catalogue
https://resh.edu.ru/subject/lesson/3874/start/301094/
https://resh.edu.ru/subject/lesson/3874/start/301094/
https://resh.edu.ru/subject/lesson/3885/start/270127/
https://resh.edu.ru/subject/lesson/3885/start/270127/
https://uchebnik.mos.ru/material_view/lesson_templates/2075285?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/2075285?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/2075285?menuReferrer=catalogue

Ucropus 3emnn u MeToabl e
n3y4denus. JlaboparopHas pabora

VYpok "Ucropus 3emnu u
Mmeroasl e€ nzydenus" (MOLLI)

29 | «M3yuyenwue u onucaHue 0.5 https://uchebnik.mos.ru/materi
MCKOITaeMbIX OCTATKOB JIPEBHHUX al_view/atomic_objects/11012
OpraHU3MOBY 250?menuReferrer=catalogue

VYpoxk "Hauano opranngeckoit

HauanbHbie 3Tansl OpraHn4ecKon ssomouuu.” (MILI)

30 - p https://uchebnik.mos.ru/materi

t al_view/atomic_objects/11002
425?menuReferrer=catalogue
VYpoxk " Hauano opranudeckoit
spomonny. Yacts 2" (MOL)

31 | DBomONHKS dYKapHUOT https://uchebnik.mos.ru/materi

al_view/atomic_objects/11002
477?menuReferrer=catalogue
VYpok "OCHOBHEIE 3TaIbI
OCHOBHI)Ie 9Tallbl YBOJJIFOIINN
PACTHTENLHOTO MHpa pa3BHT?ﬂ gaCT)I/ITeJII)HOFO
: mupa" (ML
32 1;% %I;?;jsf:é{ E:GSJEP:;HW%HHG 0.5 https://uchebnik.mos.ru/materi
ACTeHM a3HLD?0T 0B al_view/atomic_objects/11304

P p ACTOBY 104?menuReferrer=catalogue
Ypok "OCHOBHEIE 3TAITBI
pa3BHUTHS )KUBOTHOTO MHpa."

33 OCHOBHBI€ 3TaIbl IBOITIOIIH (MD1II)

YKHBOTHOTO MHpa https://uchebnik.mos.ru/materi
al_view/atomic_objects/11304
148?menuReferrer=catalogue
Ypok "DOBomonus
OPTaHUYECKOr0 MUPA.

OBOITIOIUS )KHBOTHBIX. "

[pakTudeckas pabora «M3ydenue ApOMOpO3LI KUBOTHEIX

34 0COOCHHOCTEH CTPOCHUS 0.5 (ML)

O3BOHOUHLIX )KHI;OTHHX» https://uchebnik.mos.ru/materi
al_view/atomic_objects/98074
59?menuReferrer=catalogue
VYpok "Pa3Butne KU3HU B
Me30301cKyto 3py" (MDII)

35 gaziﬂgizm;sH;MHa 3emre o https://uchebnik.mos.ru/materi

p PHOA al_view/atomic_objects/11429
505?menuReferrer=catalogue
VYpok "[Ipeanockuiku
BO3HUKHOBEHHMSI JapBHHHU3MA"

MaccoBbie BEIMUpPaHUS — (MOII)

36 i{%ﬁ;ﬁ:ﬁcme KpH3HCHL https://uchebnik.mos.ru/materi

p al_view/atomic_objects/11303
957?menuReferrer=catalogue
Ypok "llpucnocobnenne
OpraHu3MoOB K HeﬁCTBHIO

CoBpeMeHHBIN HKOTOTHYECKUN PKOJIOTMHECKUX (PAKTOPOB 1.

37 K anc €ro 0COOCHHOCTH 2" (M3

P ’ https://uchebnik.mos.ru/materi
al_view/atomic_objects/84880
97?menuReferrer=catalogue

38 | CoBpemeHHas cucrema Ypok "Cucrema opraHu4ecKon



https://uchebnik.mos.ru/material_view/atomic_objects/11012250?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11012250?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11012250?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11002425?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11002425?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11002425?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11002477?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11002477?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11002477?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11304104?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11304104?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11304104?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11304148?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11304148?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11304148?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/9807459?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/9807459?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/9807459?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11429505?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11429505?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11429505?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11303957?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11303957?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11303957?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/8488097?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/8488097?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/8488097?menuReferrer=catalogue

OPraHnuv4CeCKOro mpouuIoro

npupossl Kapna Jlunnes"
(MDIII)
https://uchebnik.mos.ru/materi
al_view/lesson_templates/1948
835?menuReferrer=catalogue

39

OCHOBHEBIE CUCTEMATHYECKHE
IPYIIbl OPTaHU3MOB

Ypok "MHoroo6pasue
OpPraHHYECKOr0 MUpa.
[Ipunnumne! cucteMaTuku"
(PBII)
https://resh.edu.ru/subject/less
on/5395/start/107347/

40

AHTpoMoNorust — Hayka o
Yel0BeKe

Ypoxk "AHTpomosorus — Hayka
0 yenoBeke. CTaHOBJICHUE
IIPEICTABIECHUN O
MIPOUCXOXKIEHUN YermoBeka"
(MD1II)
https://uchebnik.mos.ru/materi
al_view/atomic_objects/11295
813?menuReferrer=catalogue

41

PazBuTue npencraBieHui o
TIPOUCXOKICHUH YETIOBEKA

Ypoxk "bnmxaiimme
"poACTBEHHUKH'" YeoBeKa
Cp€au XUBOTHBIX. 3TaHBI
sBotorny npumatos" (POILI)
https://resh.edu.ru/subject/less
on/4951/start/290181/

42

Mecro yenoBeka B CUCTEME
OpPTaHUYECKOT0 MUDA.
JlaGoparopHas pabota «/3yuenue
0COOCHHOCTEH CTPOCHUS CKeJleTa
YenoBeKa, CBSI3aHHBIX C
MIPSIMOXOXKJIEHHEM»

0.5

Buneo "Bo3aukHoBeHmE
MIPSIMOXOXKICHHUS y demoBeKa"
(MDIII)
https://uchebnik.mos.ru/materi
al_view/atomic_objects/85128
84?menuReferrer=catalogue

43

I[BI/I}KYH.II/IS CHJIBI aHTPOIIOI'€HE3a

VYpok "CoBpeMeHHEIC
IIPpEACTABJICHUS O
IIPOUCXOXKIACHNH YCIIOBCKA.
DBOIIIOLMS YEI0BEKA
(arTpormorenes). [Bmxymme
CHJIBI aHTpOIIOTeHe3a. "
(ML)
https://uchebnik.mos.ru/materi
al_view/atomic_objects/74344
70?menuReferrer=catalogue

44

CooTHoIICHHE OHOJIOTHYECKUX U
ConMaJIbHBIX q)aKTOpOB B
AHTPOIIOI'CHE3C

Ypok "[IBUKyILIME CUIbI
aHTpornoreHesa. Pacel
YCIIOBCKA, UX MTPOUCXOKACHUC
1 €AUHCTBO. YesoBex -
OmnoconuanbHOE CyIIecTBO."
(MDIII)
https://uchebnik.mos.ru/materi
al_view/atomic_objects/74344
88?menuReferrer=catalogue

45

OCHOBHEIE CTauu aHTPOIIOICHE3a

VYpok "OTamnbl aHTPOIIOreHe3a.
Pace1 uenoseka, ux
MIPOUCXOXKJEHHUE U €IUHCTBO.
Yenosek - broconnagbHOe



https://uchebnik.mos.ru/material_view/lesson_templates/1948835?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/1948835?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/1948835?menuReferrer=catalogue
https://resh.edu.ru/subject/lesson/5395/start/107347/
https://resh.edu.ru/subject/lesson/5395/start/107347/
https://uchebnik.mos.ru/material_view/atomic_objects/11295813?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11295813?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11295813?menuReferrer=catalogue
https://resh.edu.ru/subject/lesson/4951/start/290181/
https://resh.edu.ru/subject/lesson/4951/start/290181/
https://uchebnik.mos.ru/material_view/atomic_objects/8512884?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/8512884?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/8512884?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7434470?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7434470?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7434470?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7434488?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7434488?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7434488?menuReferrer=catalogue

cymectso" (MOILI)
https://uchebnik.mos.ru/materi
al_view/atomic_objects/94446
14?menuReferrer=catalogue

46

Ilaseoreneruka u majgeorcHOMHUKa

Buneo "I'eneruka — Hayka o
HACJIEACTBEHHOCTU U
n3MeH4nBOoCTH. McTopus
CTAHOBJICHHUA U pa3BI/ITI/IH
reHEeTUKH. MeToabl reHeTUKN"
(MDIII)
https://uchebnik.mos.ru/materi
al_view/atomic_objects/11843
815?menuReferrer=catalogue

47

DBOJIONUS COBPEMEHHOT'O
YenoBeKa

Ypoxk "[losiBreHne demoBeka
pasymHoro. @akTopsl
sBomonny yeioseka" (POL)
https://resh.edu.ru/subject/less
on/3906/start/283994/

48

UYenoBeyeckue pacsl.
[paktndeckas padora «3ydyenue
SKOJIOTUUECKNX aJarTarii
Ye0BeKa

0.5

Ypoxk "UenoBeueckne pachl.
Ponb n3onsuun B
(hOpMHUPOBAaHUM PACOBBIX
nmpu3Hako" (MOLL)
https://uchebnik.mos.ru/materi
al_view/lesson_templates/2063
644?menuReferrer=catalogue

49

MexIHCIMTUIHHAPHBIE METOTBI
AHTPOITOJIOTHH

Ypok " AHTPOITOIOTHS —
HayKa O YCIOBECKE.
CtaHOBIIEHUE TIPEACTABICHII
0 MPOUCXOXKICHUN YeoBeKa"
(MDIII)
https://uchebnik.mos.ru/materi
al_view/atomic_objects/11295
813?menuReferrer=catalogue

50

3apoXxaeHNUE U Pa3BUTHE
9KOJIOTHH

VYpok "Opranusm u
OKpY’Karolas cpena.
Oxonornyeckne HakTops”
(PDII)
https://resh.edu.ru/subject/less
on/5392/start/8378/

51

MeToBI YKOI0THH.
Jlaboparopnas pabora «3yuenue
METO0B DKOJIOTHYECKUX
HICCITCTOBAHMI

0.5

Ypok "Meroasl 3xonoruu."
(MDIII)
https://uchebnik.mos.ru/materi
al_view/atomic_objects/10832
268?menuReferrer=catalogue

52

3HayeHne YKOJIOTMUECKNX 3HAHUN
JUTSL YelIoBeKa

VYpok "MeTonbl 3KOJIOTHH.
Yacte 2" (MDIII)
https://uchebnik.mos.ru/materi
al_view/atomic_objects/10832
391?menuReferrer=catalogue

53

Okonoruyeckue GakTopbl

VYpok "Okomorndyeckue
¢axropsr" (MOLL)
https://uchebnik.mos.ru/materi
al_view/atomic_objects/94676



https://uchebnik.mos.ru/material_view/atomic_objects/9444614?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/9444614?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/9444614?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11843815?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11843815?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11843815?menuReferrer=catalogue
https://resh.edu.ru/subject/lesson/3906/start/283994/
https://resh.edu.ru/subject/lesson/3906/start/283994/
https://uchebnik.mos.ru/material_view/lesson_templates/2063644?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/2063644?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/2063644?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11295813?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11295813?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11295813?menuReferrer=catalogue
https://resh.edu.ru/subject/lesson/5392/start/8378/
https://resh.edu.ru/subject/lesson/5392/start/8378/
https://uchebnik.mos.ru/material_view/atomic_objects/10832268?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10832268?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10832268?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10832391?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10832391?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10832391?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/9467601?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/9467601?menuReferrer=catalogue

01?menuReferrer=catalogue

Abuornyeckue gaxTopsl. CBeT
KaK 9KOJIOTHYECKUH (aKTop.

Ypok "BnusiHue 0CHOBHBIX
abuotnyeckux (hakTOpPoB HA
JKUBbIe Oprann3mel. Ceer."

54 | JlabopaTopHas paboTa 0.5 (MDIII)

«BbIsIBIIeHHE TIPUCTIOCOOTCHI I https://uchebnik.mos.ru/materi

OpraHHU3MOB K BIHSIHUIO CBETa» al_view/atomic_objects/11482
042?menuReferrer=catalogue
VYpok "BrnusHre 0CHOBHBIX

AbuoTudeckue GakTophl.

. abuoTnieckux (hakTOpoB HA

TemmnepaTypa Kak 3KOJIOTHYCCKUN

¢axrop. JlabopaTopHas pabora JKUBBIC OPTaHu3Mbl.

55 : . 0.5 Temmepatypa." (MOLL)
«BbIsiBIIeHHE IPUCTIOCOOTIEHUH ) . .
OPLAHIEMOB K BIHSHIIO https://uchebnik.mos.ru/materi
TSMHe ATVDED al_view/atomic_objects/11484

patyp 442?menuReferrer=catalogue
VYpok "BrnusHre 0CHOBHBIX
AbuoTruueckue GakTophl.
. abuoTndeckux (hakTopoB HA
Bra>xHOCTB KaK DKOIOTMYECKUI
¢axrop. JlabopaTopHas padora PKHBBIC OPTAHH3MBI.

56 ‘ 0.5 Braxxnocts" (MOIII)

«AHaTOMUYECKHE OCOOCHHOCTH i . .
ACTEHME 113 DASHELX MecT https://uchebnik.mos.ru/materi
g PR, p al_view/atomic_objects/11220
639?menuReferrer=catalogue
VYpok "Cpena oOuTaHuUsl.
Bomnas cpena oburanus"
(MBI)

57 | Cpensl 0buTaHs OpraHu3MOs https://uchebnik.mos.ru/materi
al_view/atomic_objects/11050
821?menuReferrer=catalogue
VYpok "buonornyeckue puTMEL.
[IpucnocobeHnst opraHu3MOB
K CE30HHBIM U3MEHEHUSAM

58 | buonornyeckue pUTMbI ycnoswuit cpensr” (MOIII)
https://uchebnik.mos.ru/materi
al_view/atomic_objects/11509
021?menuReferrer=catalogue
VYpok ")Kuzaennasie hopMbl
opraau3zmoB" (MOII)

59 | XXusuennsie GopMbl OPraHM3MOB https://uchebnik.mos.ru/materi
al_view/atomic_objects/11133
957?menuReferrer=catalogue
VYpok "buotuueckue
B3aUMOJECHCTBHS.
Konkypenmus" (MOIII)

60 | Buoriaeckue gaxToper https://uchebnik.mos.ru/materi
al_view/atomic_objects/11154
483?menuReferrer=catalogue
Vpok "buornueckue
B3aUMOJEHCTBUA.

3HayeHrne OMOTHYECKUX . "
BAIMONCHCTRIL 115 AwmeHncanusm. HeliTpanusm
61 A o (MDILI)

CYIIIECTBOBAHUS OPraHU3MOB B
cpezne oduTaHus

https://uchebnik.mos.ru/materi
al view/atomic objects/11172
796?menuReferrer=catalogue



https://uchebnik.mos.ru/material_view/atomic_objects/9467601?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11482042?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11482042?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11482042?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11484442?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11484442?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11484442?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11220639?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11220639?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11220639?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11050821?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11050821?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11050821?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11509021?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11509021?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11509021?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11133957?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11133957?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11133957?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11154483?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11154483?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11154483?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11172796?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11172796?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11172796?menuReferrer=catalogue

DKOIOrH4YecKue XapaKTCPUCTHUKHU

Ypok "Dxonmoruyeckue
XapaKTePUCTUKHU MOMYIAIun"
(MDIII)

62 MOMYJISALIAN https://uchebnik.mos.ru/materi
al_view/atomic_objects/11193
816?menuReferrer=catalogue

OcCHOBHBIE TOKa3aTEIHN

HOHYJ'IHHI/II/II YHCJICHHOCTD, "

63 | LoTHOCTE. B o3pactHas u Vpok "OcHOBHbIE MOKa3aTeN

' skocucteMm" (MOI)
I10JIOBAs CT] Typa . .
o PYKLYP https://uchebnik.mos.ru/materi
CHOBHPIC [OKA3ATCIH al_view/atomic_objects/11319
g4 | HOMYTALHH. pOXKAACMOCTD, 450?menuReferrer=catalogue

MIpUPOCT, TEMIT POCTA,

CMepTHOCTB, MI/IFpaI_[I/II/I
Ypok "Dxomorudeckas
CTPYKTYpa MOMyJIsIuH. "

65 DKoJoruyeckasi CTpyKTypa (M3BI)

TOITYJISIIIMH https://uchebnik.mos.ru/materi
al_view/atomic_objects/11196
085?menuReferrer=catalogue

66 JuHaMuKka nonysasuuy u eé€ Ypoxk "JlnHamuka HOmyssIuu

perymusiuus n e€ perymsamus” (MOL)

K https://uchebnik.mos.ru/materi

67 pHUBBIC pOCTI? HUCICHHOCTH al view/atomic objects/11205

IIONyJIAOH. RPUBBIC BEIXKMBAHU S 568?menuReferrer=cata|og@

3KOJIOFI/I‘ICCK8§I HHUIIa BUAA. ypOK "SKOHOFI/I‘IGCKa}I Huia

JlaGoparopHas pabora BHHa. (MBIH)_ .

68 (TDHCIOCOBCHIS COMSH 0.5 https://uchebnik.mos.ru/materi

aCr’)l“eHI/Iﬁ K PACCETENITION al_view/atomic_objects/11296

P p 092?menuReferrer=catalogue
VYpok "B3auMOOTHOITICHHS
MOMYJISIUMN Pa3HbIX BUJOB B

. akocucteme" (MOBII)

69 | Bun xax cucrema nomynsuui https://uchebnik.mos.ru/materi
al_view/atomic_objects/87291
77?menuReferrer=catalogue
Buneo "Tursl pa3Butus
JKUBOTHBIX" (MOIII)

70 f;l;ozm\fl;p;;z;;ieﬂemﬂ " https://uchebnik.mos.ru/materi

pan al_view/atomic_objects/84428
97?menuReferrer=catalogue
Ypoxk "CoobmrectBa
opranusmoB. buonenos. "

71 Coo0111ecTBO OpraHu3MOB — (MD1II)

OHMOLIEHO3 https://uchebnik.mos.ru/materi
al_view/atomic_objects/11299
769?menuReferrer=catalogue
Ypok "CoobuiectBa u

72 DKocucTeMa Kak OTKpbITas skocucremsr" (POIII)

cucreMa https://resh.edu.ru/subject/less
on/5501/start/119075/

73 Kpyrosopor BemecTB 1 HOTOK VYpok "Kpyrosopor BeriecTs B

OHCPIrur B 3KOCUCTEME

skocucreme" (MOIII)



https://uchebnik.mos.ru/material_view/atomic_objects/11193816?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11193816?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11193816?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11319450?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11319450?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11319450?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11196085?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11196085?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11196085?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11205568?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11205568?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11205568?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11296092?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11296092?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11296092?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/8729177?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/8729177?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/8729177?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/8442897?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/8442897?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/8442897?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11299769?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11299769?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11299769?menuReferrer=catalogue
https://resh.edu.ru/subject/lesson/5501/start/119075/
https://resh.edu.ru/subject/lesson/5501/start/119075/

https://uchebnik.mos.ru/materi
al_view/atomic_objects/88934
49?menuReferrer=catalogue

OCHOBHBIE ITOKA3aTEIN

VYpok "CBolicTBa U pa3BUTHE
skocuctem" (POILL)

4 IKOCHCTEMBI https://resh.edu.ru/subject/less
on/4953/start/105422/
VYpok "Dxocucrema.
OKonoruyeckue nupaMup"
75 | DKojoruyecKue MUpamMuIbl (ML) . .
https://uchebnik.mos.ru/materi
al_view/atomic_objects/11365
812?menuReferrer=catalogue
Ypok "CMmeHbI COO0IIECTB.
Cyxkueccun" (MOLL)
76 ??eHeHM coobmecTs — https://uchebnik.mos.ru/materi
yKuecent al_view/atomic_objects/11360
197?menuReferrer=catalogue
Ypok "Oxocucrema" (MOIII)
TIpHPOJIHEIE SKOCHCTEMEI. https://uchebnik.mos.ru/materi
77 | DKocuCTEMBI 03€p H peK. bs. SRS
DKOCHCTEMbI MOpEi ¥ OKEaHOB al_view/atomic_objects/11313
755?menuReferrer=catalogue
Ypok "DOxocucrema. Yacts 2"
IIpupoaHbIE PKOCUCTEMBI. (MDIII)
78 | DKOCUCTEMBI TYH/Ip, JIECOB, https://uchebnik.mos.ru/materi
CTeIeH, MyCTHIHb al_view/atomic_objects/11387
773?menuReferrer=catalogue
79 | AHTPOMOI'CHHBIC SKOCHCTEMBI Ypok "AHTpOITOreHHBIC
akocucTemsl" (MOII)
Ypbooxocnctems. IIpaxTieckas https://uchebnik.mos.ru/materi
80 | pabora «l3ydyeHne u onucaHue 0.5 al view/atomic objects/11365
YPOOOKOCHCTEMED 364?menuReferrer=catalogue
VYpok "B3anMOOTHOITICHHS
TIOITYJISILINN Pa3HBIX BUOB B
3aKOHOMEPHOCTH (bOPMI/Ip(iBaHI/IH 3KOCyI/ICTeMe" (MOILI)
81 | OCHOBHBIX B3aMMOJICHCTBHI httos://uchebnik Imateri
OpPTaHU3MOB B SKOCHCTEMaX Ps JIUCTEDNIK. NOS TU/MAter|
al_view/atomic_objects/87291
77?menuReferrer=catalogue
VYpok "3arpsisHeHue
MexaHu3Mbl BO3ACUCTBUS BO3AYIIHOM cpenbl. OxpaHa
3arps3HEHUN pa3HbIX TUIIOB Ha BO31lyXa. 3arpsi3HEHUE BOAHON
82 CyOOpraHN3MEHHOM, cpensl. OXpaHa BOJHBIX
OpPTaHU3MEHHOM, pecypcos" (MOIL)
MOMYJIAIIMOHHOM M 9KOCHCTEMHOM https://uchebnik.mos.ru/materi
YPOBHSIX al_view/atomic_objects/11932
606?menuReferrer=catalogue
Ypok "CocraB u QpyHKIMN
83 buocdepa — obmerranerapHas ouochepsr” (POLI)
obonoyka 3emiu https://resh.edu.ru/subject/less
on/5394/start/119104/
84 VYuenne B. U. Bepuanckoro o Ypox "Yuenue 0 Guochepe.
CocTtaB H CTpyKTypa

ouocdepe

ounocdepsr" (MDIII)



https://uchebnik.mos.ru/material_view/atomic_objects/8893449?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/8893449?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/8893449?menuReferrer=catalogue
https://resh.edu.ru/subject/lesson/4953/start/105422/
https://resh.edu.ru/subject/lesson/4953/start/105422/
https://uchebnik.mos.ru/material_view/atomic_objects/11365812?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11365812?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11365812?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11360197?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11360197?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11360197?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11313755?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11313755?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11313755?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11387773?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11387773?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11387773?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11365364?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11365364?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11365364?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/8729177?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/8729177?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/8729177?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11932606?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11932606?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11932606?menuReferrer=catalogue
https://resh.edu.ru/subject/lesson/5394/start/119104/
https://resh.edu.ru/subject/lesson/5394/start/119104/

https://uchebnik.mos.ru/materi
al_view/atomic_objects/78555
78?menuReferrer=catalogue

85

3aKOHOMEPHOCTH CYIIECTBOBaHUS
ouocheps

Ypok "Yuenue o 6uochepe.
CocTtaB U CTpyKTypa
ounochepsr” (MOLL)
https://uchebnik.mos.ru/materi
al_view/lesson_templates/1775
498?menuReferrer=catalogue

86

KpyroBopoTs! BemecTB u
OMOreOXUMHUYECKHUE INKIIBI

VYpoxk "Kpyrosopor
XUMHUYCCKHUX DJIEMCHTOB B
ouochepe" (MOILL)
https://uchebnik.mos.ru/materi
al_view/lesson templates/1792
365?menuReferrer=catalogue

87

30HaNBHOCTH OHOCheEpHI.
OcCHOBHBIE OHOMBI CYIITH

VYpok "OcHOBHBIC OHOMBI
3emiu" (MOIL)
https://uchebnik.mos.ru/materi
al_view/atomic_objects/11912
625?menuReferrer=catalogue

88

YcroitunBocTh Onochepsl

VYpok "Ponb genoBeka B
ouochepe. I'nobaybHbIe
AHTPOIIOICHHBIC U3MCHCHU B
ouochepe. [Ipodaembl
YCTOWYHUBOTO Pa3BUTHS"
(MDII)
https://uchebnik.mos.ru/materi
al_view/atomic_objects/93546
26?menuReferrer=catalogue

89

DKOIIOrHYECKHE KPHU3UCHI 1 UX
IIPUYUHBI

VYpok "Ponb genoBeka B
ouocepe. I modampHBIC
AHTPOIIOI'€HHBIC U3MCHCHUS B
ouocdepe. IIpodireMbr
YCTOHYHBOTO pa3BUTHAA"
(MDIII)
https://uchebnik.mos.ru/materi
al_view/atomic_objects/78556
41?menuReferrer=catalogue

90

BosneiicTBue uemoBeka Ha
ouochepy

Ypoxk "Uenosek u buochepa”
(PALII)
https://resh.edu.ru/subject/less
on/5499/start/295898/

91

AHTpPOIIOreHHOE BO3/ICICTBUE HA
pacTUTENbHBINA U YKUBOTHBIA MU

Ypoxk "['mobansHBIE
9KOJIOTUYECKHE MTPOOIeMBbI"
(POLID)
https://resh.edu.ru/subject/less
on/3896/start/17493/

92

Oxpana npupozabl

VYpok "3arpssHeHue
BO3AYIIHOM cpenbl. OXpaHa
BO3yXa. 3arpsi3HEHNE BOIHON
cpensl. OxpaHa BOAHBIX
pecypcos." (MOILL)
https://uchebnik.mos.ru/materi



https://uchebnik.mos.ru/material_view/atomic_objects/7855578?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7855578?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7855578?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/1775498?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/1775498?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/1775498?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/1792365?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/1792365?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/1792365?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11912625?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11912625?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11912625?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/9354626?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/9354626?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/9354626?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7855641?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7855641?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7855641?menuReferrer=catalogue
https://resh.edu.ru/subject/lesson/5499/start/295898/
https://resh.edu.ru/subject/lesson/5499/start/295898/
https://resh.edu.ru/subject/lesson/3896/start/17493/
https://resh.edu.ru/subject/lesson/3896/start/17493/
https://uchebnik.mos.ru/material_view/atomic_objects/11932606?menuReferrer=catalogue

al view/atomic objects/11932
606?menuReferrer=catalogue

OCHOBHBI€ TPUHIIUIIBI

Ypok "Ponb uenoBeka B
ouocdepe. 'mobanbHbIe
AHTPOITOTCHHBIC M3MEHEHHS B
ouochepe. [Ipodaembl

93 | ycroituuBoro pa3BuTHs yCcTOMYMBOro pa3BuTUs"
YeJI0BeYeCcTBa U MPUPOIbI (M3II)
https://uchebnik.mos.ru/materi
al_view/atomic_objects/78556
41?menuReferrer=catalogue
PawonabHoe Ypox "3apo>1<11eHHe"H
pasButue sxonoruu" (MJILI)
94 ng?}f;ﬁggﬁ?&?ﬁ;mro https://uchebnik.mos.ru/materi
p%g 00Gpasis 3emm al_view/atomic_objects/10966
959?menuReferrer=catalogue
O0o00111EHNE IO TEME Ypok "O600meHne u
95 | «MuxposBomOIHs U €& CUCTEMATH3AaIIUs 3HAHUH 110
pE3YNBTATHI teme "OBomorusa"" (ML)
OGOOIIEHHE TIO TEME https://uchebnik.mos.ru/materi
96 | «MakpodBomonus u eé al_view/lesson_templates/1959
Pe3yIbTaThI» 017?menuReferrer=catalogue
VYpok "['unore3sl
HpOI/ICXO)K,ZIeHI/IH JKHU3HU HA
97 Sgggplii:;ﬂr;;zlﬁlepawmne 3eme” (MBH.D .
KHSHIL 18 3eMTen https_://uchebnlk.mos.ru/materl
al_view/lesson_templates/2075
285?menuReferrer=catalogue
Ypok "CoBpeMeHHbIC
IIpEACTABJICHUS O
IIPOUCXOXKIACHNH YCIIOBCKA.
OO0o0111EHHE 1O TEME DBOIIOIHUS YeJIOBEKA
98 | «IIpoucxokKacHHE YeI0BEKa — (arTpomorenes). Jmxkyiue
AHTPOITOTECHE3) cuiIel aHTpororenesa” (MOII)
https://uchebnik.mos.ru/materi
al_view/atomic_objects/93513
76?menuReferrer=catalogue
Ypok "3apoxaeHue u
pazButue sxonoruu” (MOI)
99 | HUroroBas KOHTpOJIbHAs paboTa https://uchebnik.mos.ru/materi
al_view/atomic_objects/10966
959?menuReferrer=catalogue
Ypoxk "ObobmuieHne u
cucreMaTrTmuisanuia 3HAaHUU 110
O000111eHHE 110 TEME «DKOJIOTHS TemaM: "Opranusmel u
100 | ~ Hayka 0 B3aMMOOTHOUICHUAX OKpyXxatolas cpena',
OpraHu3MoB»,«OpraHu3Msl 1 "buocgepa"" (MIILI)
cpena oOMTaHMsD) https://uchebnik.mos.ru/materi
al_view/atomic_objects/89517
17?menuReferrer=catalogue
O06001IeHHe 0 TEME «DKOJIOTHUS YPOK "IKOJIOrHYECKHE "
101 XapaKTEPUCTUKH MOMYJIALUN

BHJIOB W TIOITYJISIIAI

(MDILI)



https://uchebnik.mos.ru/material_view/atomic_objects/11932606?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11932606?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7855641?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7855641?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7855641?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10966959?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10966959?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10966959?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/1959017?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/1959017?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/1959017?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/2075285?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/2075285?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/2075285?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/9351376?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/9351376?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/9351376?menuReferrer=catalogue
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[NPO'PAMME

IMPOBEPAEMBIE HA EI'D 10 BUOJIOI'MU TPEBOBAHUA K PE3YJIBTATAM
OCBOEHH S OCHOBHOI OBPA30BATEJIBbHOM IMPOT'PAMMBI CPEJTHET'O
OBHIEI'O OBPA3OBAHUA

Kon
nposep
s1IeMOro
TpeOoB
aAaHUusA

IIpoBepsiemble TPeOOBAHMS K MPEAMETHBIM pe3yJIbTATaM OCBOCHHUSI OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbl Cpe/IHEro o01ero 0opa3oBaHus

ChopMUPOBaHHOCTh 3HAHUI O MECT€ W POJH OHMOJIOTUU B CHCTEME €CTECTBEHHBIX
HayK, B (OPMHPOBAHWU COBPEMEHHOW €CTECTBEHHOHAYYHOW KapTHHBI MHpa, B
MO3HAHWU 3aKOHOB MPHUPOJIBI M PEIICHUH KU3HEHHO BAKHBIX COIMAIBHO -ITHYCCKHX,
HKOHOMHUYECKUX, HKOJIOTUYECKUX IPOOJIEM 4YEIOBEUECTBa, a TAKXKE B PEIICHHH
BOTIPOCOB PAaIIOHAILHOTO TPUPOIOTIOIB30BaHUs, B (OPMHUPOBAHUN IIEHHOCTHOTO
OTHOIIEHHSI K TMPHPO/IE, OOIIECTBY, YSIOBEKY; O BKJIAZEC POCCHUCKUX U 3apYOCIKHBIX
y4€HBIX — OMOJIOTOB B pa3BUTHE OMOJIOTHH

Bnanenne cuctemoli 3HaHME 00 OCHOBHBIX METOJaX HAYYHOTO TIO3HAHWUS,
UCTIOJb3YyEeMbIX B OHOJOTMYECKHX HWCCICIOBAHHSIX JKMBBIX OOBEKTOB M 3KOCHUCTEM
(ommcaHue, W3MEpPEHHE, NPOBEICHHE HAONIONCHMI); CcrocoO0aMM BBISBICHUS |
OIICHKH aHTPOIIOTEHHBIX U3MEHEHUH B IIPUPOJIC.

YMeHHe BBIIBUTATh THIIOTE3bI, MPOBEPSITh WX SKCIEPUMEHTAIBLHBIMU CPEICTBAMM,
dopMynupys 1eNIb HWCCIICJAOBaHMsS, AHAIU3UPOBATH IOJYYCHHBIC PE3YyJIbTaThl M
JIeTIaTh BBIBO/IBL.

BbIsiBIIeHHE 3aBHCUMOCTH MEXIY HCCICAYEMBIMA BEIUYUHAMH, OOBSICHCHHE
MOJIyYCHHBIX PE3yJbTaTOB M (POPMYIUPOBAHUE BBIBOJIOB C HCIIOJIL30BAHHEM
HAyYHBIX TIOHATUH, TEOPUI U 3aKOHOB

YMeHHne BiIaJeTh CHUCTEMOW OHMOJIOTMYECKMX 3HAHWH, KOTOpas BKIIIOYACT:
OCHOBOIIOJIAraroIiye OUONIOTHYeCKUe TEPMUHBI U TIOHATHS (KH3Hb, KIIETKA, TKaHb, OPTaH,
OpraHu3M, BUJI, TIOMYJISIIHS, SKOCUCTEMa, OHUOLIeH03, Orochepa; MeTaboInu3M, TOMEoCTas,
KJIETOYHbIA ~ WUMMYHHTET, OuocuHTe3  Oenka, OUOMONMMMEpBl,  JTUCKPETHOCTH,
camoperyJssus, CaMOBOCIIPOM3BE/ICHUE, HACJIeJICTBEHHOCTD, HW3MEHYMBOCTD,
SHEPro3aBHCUMOCTh, POCT U Pa3BUTHE);

Oouonorundeckue Teopuu: kinerounas teopus T. llIanna, M. lIneiinena, P. Bupxosa;
KJIOHaJIbHO-CceJIeKTUBHOTO uMMyHHTeTa [1. Opnux, .M. MeunukoBa, XxpoMocoMHas
Teopusi HaciencTBeHHocTd T. MopraHa, 3akoH 3apojsimieBoro cxoactBa K. bapa,
sBOJIOLMOHHAs Teopusa Y. [lapBuHA, CHHTETHYECKass TEOpHUs 3BOJIIOLUHU, TEOPHS
antpomnorene3a Y. Jlapsuna; Teopus O6uoreonenosza B.H. CykauéBa; yuenue H.U.
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BaBwiioBa 0 1eHTpax MHOrooOpasusi U IHPOUCXOXKICHUS KyJIbTYpPHBIX PacTEHHUH,
yuenne A.H. CeBepuoBa 0 mOyTsX M HampaBlICHUSX 3BoOJIONUH, ydyeHue B.H.
Bepnajckoro — o 6uocdepe);

3aKOHBI (€IMHOOOpAa3Hsl MOTOMKOB MEPBOTO MOKOJCHMS, PACIICIUICHUS MPU3HAKOB,
HE3aBHCHMOI'0 HaclieJoBaHUsl Npu3HakoB ['. MeHnens; cluemieHHoro Hacjae10BaHus
MIPU3HAKOB U HapylIeHUs cleruieHus reHoB T. MopraHa; roMoJOrH4ecKuX psiioB B
HacneacTBeHHOM m3MmeHunBocT H.M. BaBwiioBa; renernueckoro paBHoBecus K.
Xapau u B. Baiin6epra; 3apoasimieBoro cxoacrsa K. bapa; Ouorenernyeckuii 3aKoH
3. I'exkens, @. Mromiepa);

MPUHIMIBI (YUCTOTHI FAMET, KOMIIJIEMEHTAPHOCTH);

npaBwia (MuHEMYyMa [O. JIubuxa, sKOJIOTrHYECKON MUpaMHJIbI YuCced, OMOMAacChl U
SHEpPrun);

runote3bl (koanepBatHoil AWM. Omnapuna, nepBuuyHoro OymboHa J[Ix. XomjeiiHa,
mukpochep C. Dokca, pudo3uma T. Uek)

YMeHue pemarb TOWUCKOBbIE OHOJIOTMYECKHE 3aJaud; BBISBISATH NPUYUHHO-
CIIEICTBEHHBIE CBS3M MEXKIy HCCIEIyeMbIMU OHOJOTMYECKUMH  OOBEKTaAMH,
MpolieccaMy U SIBIICHUSMHU; JIeNaTh BBIBOABI M MPOTHO3bI HA OCHOBAaHMH MOJYYEHHBIX
pe3yIbTaToB;

COCTaBJISITh T€HOTHITMYECKHE CXEMbI CKPEUIMBAHUS ISl Pa3HBIX THIIOB HACIEIO0BAHUS
MIPU3HAKOB y OPraHU3MOB, COCTABJSTH CXEMBbl MEPEHOCAa BEIIECTB M DHEPrUM B
9KOcUcTeMax (1IeMU MUTAHUS, TUILEBbIE CETH)

YMeHue ycraHaBIMBaTh B3aUMOCBSI3U MEXAy CTPOCHHEM U (YHKIMSIMHU:
OpPraHOM[IOB, KJIETOK pa3HBIX TKAaHEH, OpraHaMH U CHUCTEMaMHU OPTraHOB y PaCTCHUH,
KMBOTHBIX M 4YEJIOBEKa; MEKIY dTallaMd OOMEHa BEIIECTB; dTalaMH KJIETOYHOTO
[UKJIa W JKU3HEHHBIX IMKJIOB OPTraHM3MOB; 3TalaMd SMOPHOHAIBHOTO Pa3BHUTHS,
TEHOTHIIOM U (PpeHOTHUIIOM, (PEHOTHIIOM U (PaKTOpaMu Cpeibl OOMTAHMS; IPOIEcCaMu
SBOJIIOIMY; JABIKYIIMMH CHJIAMH aHTPOTIOTE€HE3a; KOMIIOHEHTaMHU Pa3JInYHbIX
HKOCHCTEM M MIPUCTIOCOOICHUSIMHU K HUIM OPTaHU3MOB

YMeHHe BBIICNATh CYIIECTBCHHBIE IPHU3HAKY:

CTPOCHHSI BHUPYCOB, KJIETOK TPOKAPHUOT M OIYKAPHOT; OJHOKIETOYHBIX U
MHOTOKJICTOYHBIX OPIaHU3MOB, BHJIOB, OHMOTEOIIEHO30B, 3KOCUCTEM U Ouocdepsr;
CTPOCHHUSI OPTaHOB M CHCTEM OPTaHOB PACTCHUH, )KUBOTHBIX, YEIOBEKA; MPOIECCOB
KHU3HEICATSILHOCTH, MPOTEKAIOIIUX B OpraHu3Max pacTeHWH, JKUBOTHBIX W
YeJIOBeKa;  OMOJIOTMYECKHX  IPOIECCOB: OOMEHa  BemecTB  (MeTaboJu3M),
uHbOpMAIlMM W TNPEBPAlICHUS DHEPruu, OpOKeHHUs, aBTOTPO(GHOrO H
reTepoTpoHOr0 TUIIOB MHTaHMS, (POTOCHHTE3a M XEMOCHHTE3a, MHUTO3a, MEi03a,
ramMeTroreHesa, ASMOpHOTEHe3a, IOCTIMOPUOHAIBHOTO Pa3BUTHS, Pa3MHOXKCHHUS,
WHMBHYAIBHOTO pa3BUTH OpraHu3Ma (OHTOTeHE3a), B3aUMOJCHCTBHUS T'EHOB,
reTepo3nca; JeHCTBUN HCKYCCTBEHHOTO OTOOPA, CTA0MIN3UPYIOIIETO, IBUKYILETO U
pa3phIBAIOIIETO ECTECTBEHHOTO OTOOPA; AIONATPUYECKOTO M CHUMIATPHUYECKOTO
BHUJI000PA30BaHUS; BIUSHUS JBIKYIIUX CHII IBOJIIOIMU HA T€HO(OH] MOMYIISIINH;
MPUCTIOCOOIEHHOCTH OPTraHU3MOB K cpefie oOWTaHUSs, YepeJOBaHMs HAIMpPaBIICHUN
HBOJIIOIMH; KPYTOBOPOTA BEIIECTB M MOTOKA SHEPTUU B IKOCHCTEMAX

C(I)OpMI/IpOBaHHOCTB YMCEHHA BBIACIIATH CYHICCTBCHHBIC IMTPHU3HAKU BUPYCOB, KIICTOK
MNPpOKAPUOT U IYKApPUOT, OAHOKIICTOYHBIX U MHOTOKJICTOYHBIX OPraHU3MOB, BU/IOB,
6I/IOFGOHCHO3OB N  O3KOCHUCTCM, 0COOEHHOCTHU ImponeccoB oOMeHa BCIICCTB U
IpeBpaliCHus SHCPIruu B KIICTKE, (I)OTOCI/IHTGSa, IJIACTUYCCKOTO U SHECPIreTHICCKOIO
O6MeHa, XECMOCHHTE3a, MHUTO3a, Meﬁosa, OIINIOAOTBOPCHUA, Pa3BUTHUA )51
PAa3SMHOXCHUSA, MHAWBUAYAJIBHOT'O PA3BUTHA OpraHu3Ma (OHTOFCHCSa), 60pB6BI 3a
CYIICCTBOBAHUEC, CCTCCTBCHHOI'O 0T60pa, BI/II[OO6p330BaHI/IH, HpI/ICHOCOGJ'ICHHOCTI/I




OpraHU3MOB K cpezie OOUTaHUs, BIUSHUS KOMIIOHEHTOB 3KOCHCTEM, aHTPOIIOIE€HHbIX
U3MEHEHUH B OJKOCHUCTEMAaX CBOEH MECTHOCTH, KpyroBOpOTa BELIECTB U
IIpeBpalleHus SHEPTHH B buochepe

YMeHHe  HUCHOJb30BaTh  COOTBETCTBYIOUIME  apTyMEHTHI,  OMOJIOTHYECKYIO
TEPMHHOJIOTHIO M CHMBOJIMKY JJIsi JOKa3aTelIbCTBa POJICTBA OPraHHW3MOB pa3HBIX
CUCTEMATUYECKUX TPYIII; B3aUMOCBSI3U OPraHW3MOB M Cpe/ibl OOWTaHUs; €IUHCTBA
YeJIOBEUECKUX pac; HEOoOXOAMMOCTH 3J0pOBOr0 o0Opa3a KHU3HHM, COXpaHEHHUs
pa3HooOpa3usi BUIOB M JKOCHCTEM KaK YCIOBHUSI COCYIIECTBOBAHUS IPHPOJBI H
4eJI0BEUECTBA

YMeHne KpUTHYECKH OLEHHBATh HHPOPMALUIO OHOJIOTHYECKOTO COACpIKaHMS,
MHTEPIPETUPOBATH 3TUYECKHE ACHEKThl COBPEMEHHBIX HCCIEAOBAaHUNA B OMOJIOTHH,
MeJUIMHE, OMOTEXHOJOTUH; pacCCMAaTPUBATh INI00ANbHbBIE SKOJIOTUYECKUE MTPOOIEMbI
COBPEMEHHOCTH, (POPMUPOBATH 10 OTHOLIEHUIO K HUM COOCTBEHHYIO MO3UIINIO




HEPEYEHD 2JIEMEHTOB COAEPKAHUS, IPOBEPAEMBIX HA EI'D I10
BHNOJIOI'HN

Kox

HpOBepﬂeMblﬁ JIEMECHT COACPKAHUA

1

buomornsa xak HayKa. JKuBble cHCTEMBI U X HN3YUYCHUC

11

CoBpeMeHHass OWOJIOTHSI — KOMIUIGKCHAs HayKa. DbBHOJOTHYecKHMe HAayKd U
u3ydaeMble UMHU mpoOsneMbl. DyHAAMEHTalIbHbIEC, IPHUKIAJHBIE M IOHUCKOBbHIE
Hay4yHbIE UCCIIEIOBAHUS B OMOJIOTHH.

3nayeHnne Ouoyiorud B (HOPMUPOBAHMM COBPEMEHHOH €CTECTBEHHO-HAYYHOU
kaptuHbel mupa. Ilpodeccun, cBa3anHble ¢ Ouosiorueil. 3HaueHue OHOJOTHMH B
MPaKTUYECKOW  JEATENIbHOCTH  YeJlIOBEKa: MEOUIMHE, CEJIbCKOM  XO3SICTBE,
MIPOMBIIIIJIEHHOCTH, OXpaHe IPUPO,Ib

1.2

JKuBbie cucTemMbl Kak TMpeAMET u3ydeHHus Ouosioruu. CBOMCTBA KUBBIX CHUCTEM:
€IMHCTBO XMMHMYECKOIO COCTaBa, AMCKPETHOCTh W LEIOCTHOCTh, CJOXKHOCTh H
YIOPSAIOYEHHOCTD CTPYKTYpHI, OTKPBITOCTb, caMOOpraHu3anus,
CaMOBOCIPOM3BEACHUE, PA3/IPAKUMOCThb, K3MEHYMBOCTD, POCT U PA3BUTHE.

YPpOBHM OpraHu3aiu >KUBBIX CHCTEM: MOJICKYJISIPHBIM, KIIETOYHBIN, TKaHEBBI,
OpraHW3MEHHBIN, TOMYJISIIIIOHHO-BUIOBOM, YKOCUCTEMHBIN (OMOTEOIIEHOTHYECKU),
ouocdepnsiid. [Iporecchl, mpoucxoasimue B )XUBBIX cucteMax. OCHOBHBIE MTPU3HAKU
)uBOro0. JK13Hb Kak opMa CylmecTBOBaHUS MAaTEPUHU

1.3

Metonel  Ouonormueckoi Hayku. HalOmioneHnue, wu3MepeHue, SKCIEPUMEHT,
cucrtemaTtusanus, Meraananus. [loHsITHEe 0 3aBUCMMOI M HE3aBUCUMOW TTEPEMEHHOIA.
[InanupoBanue »skcnepuMeHnta. IlocraHoBka u mpoBepka runote3. HyneBas
runote3a. [loHsTHe BHIOOpKM M €€ TOCTOBEPHOCTh. Pa3bpoc B OHOJIOTHYECKUX
JnaHHbIX. OLlEHKa JTOCTOBEPHOCTHU IMOJIYYEHHBIX pe3yiabTaToB. [IpnumHbl HMCKaxeHus
pe3ylnbTaTOB HKCIIEpUMEHTA. [IoOHATHE CTATUCTUYECKOTO TECTA

KiteTka xak Onosiornueckasi cucremMa

2.1

Knerka — cTpykTypHO-(QYyHKIMOHaIbHAS €QUHHIA >KUBOrOo. McTopus OTKpBITHS
kietku. PaGoter P. I'yka, A. JleBenryka. Kierounass teopust (T. IlIBann, M.
[netinen, P. BupxoB). OcHOBHBIE MOJIOKEHUS COBPEMEHHOM KJIIETOYHOW TECOPHH.
MeToibl MOJIEKYJASPHOM M KJIETOYHON OHOJOTHH: MUKPOCKOIHUSA, XpomaTorpadus,
anekTpodope3, METOJI MEUEHBIX aTOMOB, AuddepeHnanbHoe HeHTpUudyrupoBaHue,
KYJIbTUBUPOBaHHUE KIETOK

2.2

XUMUYECKUNA COCTaB KJIETKU. Makpo-, MUKpO- U yJIbTpaMUKpodJieMeHThl. Boma u eé
pOJib Kak pacTBOPHUTENs, pEareHra, ydyacTue B CTPYKTYPUPOBAaHUM KIIETKH,
TeIUIOperyasiui. MuHepanbHble BEeLeCTBA KIETKH, UX Ouosiorudeckas pojib. Poib
KaTHOHOB M @aHUOHOB B KJIETKE.

buonornyeckue nonumepsl. benku. AMUHOKUCIOTHBIA cocTaB 0enkoB. CTPYKTYphbl
OenkoBoil MoJiekynbl. IlepBuuHas cTpykrypa Oenka, nenTuHas cBs3b. Bropuunas,
TPEeTUYHasi, UeTBepTHUYHAsi CTpPYKTyphl. JleHarypanus. CBoiicTBa  OeNKOB.
Knaccudukanus 6enkoB. buonornueckue GyHKIIN OEIKOB.

VYraeBonpl. MoHOCaxapuabl, AWCaxapuibl, OJUrOCaxapuibl M TMOJIMCaXapuibl.
OOmmii  1aH cTpoeHHs M (U3MKO-XUMHUYECKHE  CBOWMCTBAa  YIJIEBOJIOB.
buonornyeckue GyHKIIUN YTIEBOJIOB.

Jlunuasl.  'mapodunbsHO-THAPOPOOHBIE cBoMcTBa. Kilaccudukanus aunmaos.
Tpurmuuepunasl, ¢ochonunuasl, BOCKH, cTepouibl. buonorundeckue GyHKIUN
munuoB. O0mme cBOMCTBa OMOJIOTMYECKHX MEMOpaH — TeKy4ecThb, CIIOCOOHOCTh K
CaMO3aMBIKaHHUIO, TOTYTIPOHULIAEMOCTb.

Hyxneunosbie kuciotel. JIHK u PHK. CrpoeHne HyKIEHHOBBIX KHCJIOT.




Hykneorunsl. Ilpunnun kommiementrapuoctu. [lpaBumo Yapradda. Crpykrypa
JHK — nBoiinas cnmpans. Mecronaxoxaenue u Ouonormueckue Qynkmun JJHK.
Bunel PHK. @yukuun PHK B knetke.

Crpoenne Mosekynsl AT®. Makpospruyeckue cBsiz3u B Moisekyine ATO.
buonornyeckue ¢pynkuuu AT®. BoccTaHOBICHHBIE NMEPEHOCUYHKH, UX (DYHKIHNU B
kietke. Cexsennponanue JJHK.

CrpykTypHas Ouosiorusi: OMOXMMHYECKHE M OMO(MH3NIECKUE UCCIIEIOBAaHUS COCTaBa
U IPOCTPAHCTBEHHOM CTPYKTYpbl OMOMOJIEKYII

2.3

Tunel  kIeTok:  dykapuoTHyeckas W Ipokapuotuueckas.  CTpyKTypHO-
(byHKIMOHATBHBIE 00pa30BaHUs KICTKH.

Crpoenne mnpoKapUOTHUYECKOW KiIeTKU. KierouHas creHka OakTepuid W apxe.
OcoOeHHOCTH CcTpoeHHs TeTepoTpoHON U aBTOTPO(GHOM MPOKAPUOTHUECKUX
KJIETOK. MecTo U pojib MPOKapUOT B OMOIIEHO3AX.

CrpoeHne u (QyHKIMOHMpPOBAHUE JyKapHOTHYEeCKOW KieTku. Ilmasmarmyeckas
MeMmOpana (rmazmanemma). CTpykTypa IUia3MaTH4eckod MemOpanbl. Tpancrmopt
BEIIECTB Yepe3 IIa3MaTH4YecKylo MeMOpaHy: naccuBHbIN (auddysus, odbneryénnas
mudpdys3us), axTUBHBIM (NMEPBUYHBIN M BTOPUYHBIM aKTHUBHBIA TPaHCIOPT).
[Nonynponunaemocts MeMOpanbl. PaboTa HaTpuii-kanueBoro Hacoca. DHJOLMTO3:
MUHOIIUTO3, (parormTo3. Dx30muTo3. Knerounas crenka. CtpykTypa u (yHKIIUH
KJIETOYHOM CTEHKU pacTeHUi, TpuoOoB.

Hurommnazma. [{uto3ons. Llutockener. [Ipmxkenne nuromiazMel. OpraHouabl KJIETKH.
OnHoMeMOpaHHbIe OpraHOM bl KJIETKU: dHAoIIazmMaTnueckas cetsb (JIIC), anmapat
lonpmxu, MU30COMBI, UX CTpoeHHe U (yHKIMH. B3anMocBs3b 0JHOMEMOpaHHBIX
opraHouioB kjieTku. CTpoeHHe TpaHyIsIpHOTO peTukyiyma. CHHTE3 pacTBOPUMBIX
OEIKOB. Cunre3 KJIETOYHBIX MeMOpaH. I'magxwmii (arpanyssIpHBIi)
SHJOIUIa3MaTHYeCKUd peTukyayM. CekperopHas (QyHKIUS ammapara [ oibIKH.
TpancnopT BemecTB B KieTKe. Bakyosn pacTUTENbHBIX KIETOK. KIIeTOUHBIN COK.
Typrop.

[TomyaBTOHOMHBIE OpTraHOWBI KJIETKU: MUTOXOHIPUHU, TITACTUIBL.

Crpoenue u GYHKIMM MUTOXOHIApUM W miactuf]. llepBuuHble, BTOpUYHBIE U
CJIOXHBIE MIACTU/IBI (POTOCHHTE3UPYIOIIUX IYKAPUOT. XJIOPOIUIACThI, XPOMOILIACTHI,
JIEHKOIIACThI BBICIIUX PACTEHUI.

HememOpannbie opranouapl kinetkdu CrpoeHue U (QyHKIUM HEMeMOpaHHBIX
opraHousioB  Kietku. PuGocombl. MukpodunameHTsl. MpbllieyHble  KIETKH.
Mukpotpy6ouku. Knerounsrit ientp. CTpoeHHe U ABMKCHHUE KTYTHKOB M PECHHYCK.
MuxkpoTpyOoUKH UTOIUIa3MBI. L{eHTpHOoIIh.

SAnpo. OOosouka siApa, XpOMAaTHH, KapuoIUla3Ma, SIIPBIIIKHA, UX CTPOCHHE U
¢byakuu.  SnepHbiii  OenkoBbI  MaTpuKC. [IpocTpaHCTBEHHOE paCHOJIOKEHUE
XpoMocoM B uHTep(hazHoOM sifipe. beiaku XpoMaTuHa — TUCTOHBIL.

Knerounsie BrmoueHus. CpaBHUTENbHAs XapaKTEpUCTUKA KIETOK DYKapHOT
(pacTUTENbHOM, )KUBOTHOM, TPUOHOIN)
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AccUMWIALMS ¥ AUCCUMUJISIIUS — JIB€ CTOPOHBI MeTabonu3Mma. Tumbl oOMeHa
BEIECTB: aBTOTPO(MHBIM U TreTepoTpodHBIA. YyacThe KUCIOpoJa B OOMEHHBIX
npolieccax. JHepreTudeckoe odbecrnedeHne kieTku: npepaiieHue ATO B 0OMeHHBIX
mporieccax. DepMEHTATUBHBIM XapakTep peakIMil KJIETOYHOTO MeTabonu3ma.
@DepMeHThI, X CTPOCHHE, CBOMCTBA U MeXaHu3M jelicTBus. Kodepmentsl. OTnnuns
(epMEHTOB OT HEOPTaHMYECKHX KaTaau3aTopoB. benKu-akTUBAaTOpbl M OENKU-
WHTUOUTOPBI. 3aBUCUMOCTbh CKOPOCTH (PEPMEHTATUBHBIX PEAKIUI OT pa3IUYHBIX
(axTOpoB.

[lepBUYHBIM CUHTE3 OPraHMYECKHX BewecTB B  KieTke. PorocuHre3. Pouib




XJIOpOIIACTOB B mporecce ¢orocuHTe3a. CBeroBas u  TeMmHOBas  (asbl.
[IponykTuBHOCTE (poTOCHHTE3a. BimsiHue pa3nuuHbIX (HAaKTOPOB HA CKOPOCTH
¢dorocunresa. 3HaueHue HOTOCHUHTE3A.

XemocunTe3. PazHooOpasue OpraHM3MOB-XEMOCHHTETHKOB: HHUTPUPHIMPYIOIINE
OakTepuu, Kene300aKkTepuH, CcepoOaKTEpPHH, BOJOPOJHBIC OaKTepuu. 3HAUCHUE
XEMOCHHTE3A.

AnaspoOHble opraHusMbel. Bunmer Opokenus. IlpomykTtel OpokeHHsT W HX
HCIOJIb30BAHMUE  YEJIOBEKOM. AHAa3pOOHBIE MHKPOOPTraHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTUHU U BO30YIUTENHN O0JIC3HEH.

AdpOoOHBIC OpraHU3MBbl. DTarbl SHEPrEeTHIESCKOTO 00MeHa. [10ArOTOBUTEBHBIN dTall.
['mukonu3 — 6ecKUCIOpPOJHOE PACIIEIUIEHHE TIIFOKO3bI.

buosornueckoe OKHUCIIEHME, WIM KIETOYHOE JbIXaHHe. Poyib MUTOXOHApHUHA B
npoueccax oOuosnorudeckoro okucienus. Luxindeckue peakuuu. OKHUCIHUTENbHOE
dbochopumpoBanue. I[lpeumymiecTBa a’poOHOTO TyTH OOMEHA BEMIECTB TEpe.
aHa’poOHbIM. D (HEKTUBHOCTh IHEPTETUUECKOT0 0OMEHA

2.5

Peakium marpuyHOro cuHTe3a. [IpHHIMI KOMIUIEMEHTapHOCTH B  PEAKIHIX
MaTpUYHOTO CHHTe3a. Peanusauus HacnenctBeHHOM uHbopmanuu. ['eHeTHuyeckuit
Kox, ero cBoiicTtBa. TpaHckpunmuss — Marpuudbld cuHTe3 PHK. IlpuHiunen
TPAHCKPHITIIUU: KOMIUIEMEHTAPHOCTh, AHTUIAPAIICIFHOCT, ACHMMETPHYHOCTb.
Tpancnsmus u e€ sranel. Yuactue TpancnoptHeix PHK B Ouocunrese Oenka.
VYcnosus OuocunTe3a Oenka. KomupoBanue amuHOKuCIOT. Poms pubocom B
O6uocuHTe3e Oenka.

Opraam3anus TeHOMa y MPOKAPHUOT U DYKapUOT. Perynsiusi akTHBHOCTH T€HOB Y
npokapuoT. ['mnore3a omepona (P. XKako6, XK. Mano). Perymsmus oOMEHHBIX
Mpo1eccoB B KieTke. KileTounblii romeocTas.

Bupycbl — Hekinerounble (QOpMBI KM3HM W oOnuratHble mnapa3utel. CTpoeHue
MPOCTHIX M CIIOKHBIX BUPYCOB, PETPOBHPYCOB, OakTeprodaros.

BupycHbie 3a0onieBaHusi 4denmoBeka, XKWUBOTHBIX, pactenmit. CIINI, COVID-19,
COILIMAJIbHBIE U MEAULIMHCKUE MTPOOIIEMbI

2.6

Knerounsiit mukmn, ero nepuoas! u perynauus. Martepdaza u muto3. OcobeHHOCTH
MpoLeccoB, MpoTekaromux B uHTepdasze. I[loaroToBka KIETKM K JAEJICHHIO.
[IpecunTeTnyecknii (MOCTMHUTOTHYECKHI), CHHTETUYCCKUNW M TOCTCUHTETUYECKUM
(IPeMUTOTUYECKHI ) TIEPUOABI HHTEP(A3bI.

Marpuunbsiii  cunte3 JHK — pennukanusa. [lpunmuner permmmkanuun  JIHK:
KOMIUIEMEHTAPHOCTh,  IOJIYyKOHCEPBATUBHBIA  CHHTE3,  AHTUIAPAJIEIbHOCTD.
Mexanusm pemnukaiuu JIHK. Xpomocomsl. Ctpoenue xpomocom. Tenomepsl u
TenoMepasa. XpOMOCOMHBIH HaOOp KJIETKM — KapuoTwm. JIUMIOWAHBIA
rariouHbIE  Habopel  xpomocoM. ['omonoruunsie  xpomocombl. [lomoBbie
XPOMOCOMBI.

Jenenne knetku — MuTo3. CTaAuu MUTO3a U MIPOUCXOASIINE B HUX IIpoLecchl. Tumsl
muro3a. KapuokuHes m nutokune3. buonormdeckoe 3HaueHue MUTO3a. Perynsanus
MUTOTHUYECKOTO IMKIA KIeTKU. [IporpamMmupyemas kieTouHasi THOENb — arnomnTo3.
DyHKIMOHATIbHAs TEHOMHKA

OpraHI/ISM Kak OMOJIOTHYecKas CHCTEMa

3.1

OnHOKJIETOUHbIE, KOJOHUAIbHBIE, MHOTOKJIETOUHbIE OPraHU3Mbl 1 MHOTOTKaHEBbIE
OPraHu3MBl.

@DopMBbI pa3MHOKEHHUSI OPraHU3MOB: Oecrionoe (BKIIoUasi BEreTaTUBHOE) U MOJIOBOE.
Buner Gecronoro pasMHOXKEHHS: [MOYKOBAHME, CHOPYISIIHS, (QparMeHTamus,
KIIOHUPOBAHUE.

[TonoBoe pa3mHokeHue. [lonoBble KieTku, WM ramersl. Meio3. Cranuu meiio3sa.




[ToBenenue xpomocom B mernose. Kpoccunrosep. buosiornyeckuii cMbICil ME03a U
II0JIOBOTO Ipouecca. Menos u ero MecTo B JKU3HEHHOM LIMKJIE OPraHU3MOB.
[IpenzaponpiieBoe pasurhe. ['ameroreHes y KUBOTHBIX. IloJIOBBIE Kenessl.
OO6pa3zoBaHue U pa3BUTHE TOJOBBIX KIeTOK. CriepmaroreHe3 u oorenes. CTpoeHune
MOJIOBBIX KJEeTOK. OrmionoTBopeHue M 3MOpPHOHAIbHOE pPa3BUTHE HKUBOTHBIX.
CriocoObI 0TUI0TIOTBOPEHUS: HAPY)KHOE, BHYTpeHHee. [lapTeHorenes.
WuuBuyanbHOe pa3BUTHE OpraHu3MoB (oHToreHes). Craguu sMOpuoreHesa
KHUBOTHBIX (Ha npumepe Jsarymku). Jpobnmenue. Tumbl npobnenus. OcobeHHOCTH
IpoOJeHNsT MJICKOTMTAIOMMX. 3apOJBIIIEeBhIe JIMCTKU (TacTpysisiis). 3akiajka
OpPraHoB M TKAHEW W3 3apOJbILIEBBIX JIMCTKOB. B3aumHOe BiMsHUE 4acTel
Pa3BHUBAIOIIETOCS 3apopiiia (IMOpHOHATBHAS WHAYKIIUS ). 3aKiIa/ika TUTaHa CTPOSHUS
KUBOTHOI'O KaK pe3ylbTaT HMEpapXU4YECKUX B3aMMOJCHCTBUM T'€HOB. BnmsaHue Ha
SMOPHOHAIBHOE Pa3BUTHE PA3IUYHBIX (PaKTOPOB OKPYKAIOIIEH Cpebl.

Poct u pa3Butue xuBoTHbIX. [locTamMOpuoHanbHbIl nepuo. Ilpsmoe u HempsiMoe
pazButue. PaszButne ¢ Meramopdo3oM y OECIO3BOHOYHBIX H TIO3BOHOYHBIX
KUBOTHBIX. bHOJOrmueckoe 3HaueHUWE NPSIMOrO U HENPSAMOTO Pa3BUTHS, HX
pacnpocTpaHeHue B npupoje. Tumsl pocta XKUBOTHBIX. DakTOph! peryisluu pocta
KUBOTHBIX M uesnoBeka. CTaJuu MOCTAIMOPHMOHAIBHOTO Pa3BUTHS Yy >KMBOTHBIX U
yenoBeka. [lepropl OHTOreHe3a yenoBeka.

PasmHokenue u pa3Butue pacteHuil. 'ametodur u cnopoput. Meiio3 B )KM3HEHHOM
nukie pacteHuit. OOpa3zoBaHue CHIOp B Mporiecce Mero3a. ['ameToreHes y pacTeHu.
OmiogoTBOpEHNE W pPa3BUTHE  PACTUTENBHBIX  OpPraHu3MoB.  [[BolHOE
OIUIOJIOTBOPEHHE Yy LBETKOBBIX pacTeHuil. OOpa3oBaHHEe M pa3BUTHE CEMEHHU.
MexaHnU3MBI PETYIISUN OHTOT€HE3a Y PACTCHUN U KUBOTHBIX

3.2

Hctopus craHoBieHUS M pa3BUTHsI TE€HETUKU KakK Hayku. OCHOBHbIE F€HETHUYECKUE
MOHATUS U CUMBOJIBI. ['OMOJOTMYHBIE  XpPOMOCOMBI,  aJJICNbHBIE  T'EHBI,
anbTepHATUBHbIE MPU3HAKH, TOMUHAHTHBIA U PELIECCUBHBIN MPU3HAK, TOMO3UTOTA,
reTepo3uroTa, 4ucras JIUHUS, THUOpHUIbI, reHoTun, (eHoTun. OCHOBHBIE METOJIbI
TeHETUKH: THOPUI0JIOTUYECKHUH, IUTOJIOTUYECKU I, MOJIEKYIISIPHO -TeHETUYECKU I

3.3

Monorubpuanoe ckpemmuBanue. [lepBorii 3akoH MeHzens — 3akoH eIuHOO0Opa3us
ruOpUIOB TIEpBOTO MoKojeHus. [IpaBuno nomuHMpoBanus. BTopoit 3akon Menaens
— 3aKOH pacHieIUieHus1 Mpu3HaKoB. LluTonormvyeckue OCHOBBI MOHOTHOPHIHOTO
CKpeIllMBaHus. [ ' MMoTe3a YuCTOTHI raMeT.

AHanuzupytoiiee  ckpemuBanue. [IpoMexyTodHbIi  XapakTep HacJeIOBaHMS.
Pacmieniienue npu3HakoB MPU HEMOJIHOM JOMUHUPOBAHUHU.

JluruOpuaHoe ckpemuBaHue. TpeTuit 3akoH MeHzaens — 3aKOH HE3aBHCHMOTO
HacjeA0BaHus IPU3HAKOB. [luTOI0THYeCKHEe OCHOBBI JUTHOPHIHOTO CKPEIIMBAHMS.
CuemieHHOe HacnienoBaHue npu3HakoB. Pab6orer T. Moprana. CuemieHHOe
Hacje0BaHUE T€HOB, HAPYILICHUE CUEIUIEHUS MEXAY reHaMu. XpOMOCOMHAs TEOpUs
HaCJIEICTBEHHOCTH.

I'enetnka mnosia. XpoMOCOMHBIM MEXaHM3M OMNPENCIICHHS TMoja. AYTOCOMBI H
MOJIOBBIE XpPOMOCOMBI. ['OMOraMeTHbBIii M rereporaMeTHbld Moji. ['eHernueckas
CTPYKTYpa MOJIOBBIX XpoMocoM. HacnenoBanue npu3HaKoB, CLETUIEHHBIX C MOJIOM.
I'enotun kak nenoctHas cucrema. [lneloTponusi — MHOXKECTBEHHOE JCHCTBUE T'€HA.
MHOeCTBEHHBIN aJlJICIINU3M. BzaumopeiictBue HEeaJIEIbHBIX T'€HOB.
Komnemenrapuocts. Onucras. [lomumepus

3.4

BzaumopeiictBue reHotuna u cpensl npu GopmupoBanun (eHotuna. M3MeHYnBOCTb
IpHU3HaKoB. KadecTBEHHbIE M KOJIMYECTBEHHBIE IPHU3HAKUA. BHIBI N3MEHUMBOCTH:
HEHACJIEAICTBEHHAS U HACJIEICTBEHHASI.

MoaudukaimoHHasi U3MEHUYMBOCTb. Poutb cpesbl B (hopMUPOBaHUM MOM(DUKALIMOHHON




n3MeHunBocT. HopMma peakiuu npusHaka. BapualMoOHHBIA P M BapuallMOHHAas
kpuBas (B. Moranncen). CoiicTBa MOU(DUKAITMOHHOM N3MEHUYHBOCTH.
T'enoTunmueckas n3MeHUYUBOCTHL. CBOMCTBA T'€HOTHUIIMYECKONH HM3MEHUYMBOCTH. BHIbI
TeHOTHITNYECKON U3MEHUYMBOCTH: KOMOMHATHUBHAS, MYTAI[IOHHASL.

KomOunatuBHas n3MeHUMBOCTb. Mei03 1 I0JI0BOM MPOLEcC — OCHOBA KOMOMHATUBHOM
M3MEHYMBOCTH. POib KOMOMHATHBHON WM3MEHUMBOCTH B CO3J@aHHH T'€HETHYECKOTO
pa3HooOpazus B Ipezenax 0HOrO BU/A.

MyranuoHHass W3MEHYMBOCTb. BHIBI MyTaunuii: I'€HHbIE, XPOMOCOMHBIE, I'€HOMHBIE.
CrioHTaHHblE M UMHIYLUPOBAHHBbIE MYyTallMU. SIepHble W LUTOIIA3MAaTHUYECKUE
myrauuu. CoMaTu4yeckue U MoJoBble MyTauuH. [IpuunHbBl BO3ZHUKHOBEHHS MYTALUil.
MyTtareHbl ¥ UX BIUSHUE Ha OpraHu3Mbl. 3aKOHOMEPHOCTH MYTAlIMOHHOTO IpOIecca.
3aKOH rOMOJIOTHYECKUX DPsAOB B HacieacTBeHHON u3MeHunBoctu (H.M. Basuios).
BresaepHas H'3MEHUYMBOCTb U HACJIEICTBEHHOCTD

3.5

KapuoTtumn uyenoBeka. MexyHapoaHas mporpammMa MCCieI0BaHUs TeHOMa YelO0BEKa.
Meroapl W3ydeHHS] TEHETHKHU 4YEJIOBEKA: TEeHEATOTMYECKUHM, OIU3HEIOBBIH,
IUTOT€HETUYECKHM, MONMYIAIMOHHO-CTATUCTUYECKUM, MOJIEKYJISIPHO-TEHETUYECKUM.
CoBpeMEHHOE  ONpEAeieHuEe TE€HOTHNA:  IOJHOTEHOMHOE  CEKBEHUPOBAHHE,
FEHOTUNUpPOBaHUEe, B ToM uwncie ¢ nomouisto [I[P-ananu3a. HacnencrBeHHbie
3a00J1€BaHMs 4YeOBEeKa. | @HHbIE M XpOMOCOMHBIC 00JIe3HM uejoBeka. bomnesHu c
HACIIEJICTBEHHON TMPEIpacloiOKeHHOCThIO. 3HAYEHUE MEIUMIUHCKON TEHETHKU B
MPEeOTBPAIEHN M JICYEHUM TeHeTUYecKHX 3aboseBaHui uenoBeka. CTBOJIOBBIE
KJIIETKH

3.6

JlomecTukanusi U ceyeKius. 3apoxKACHUE CENEKIUH U JoMecTukamu. Yuenue H.H.
BaBuiioBa 0 1ieHTpax MpOUCXOXKICHUST 1 MHOTOOOpa3us KyJbTypHBIX pacTeHuid. Poib
CEJICKIIUY B CO3JIAHUM COPTOB PACTEHHM M MOPOJ| )KUBOTHBIX. COpPT, MOpO/a, IITaMM.
3aKOH TOMOJIOTHYECKUX PAIOB B HacieacTBeHHOW n3MeHnunBoctd H.M. BaBuiiosa, ero
3HAYCHHE IS CENICKIIMOHHON PabOTHI.

Meroasl  ceneknMOHHOW  paboTel. VICKyccTBeHHBI  OTOOp: MaccoBBIA U
WHIUBUTyaJIbHBIN. ITanel KOMOWHAIIMOHHON CEJIEKIIUU. WcnriTanue
MIPOM3BOIUTENCH IO MOTOMCTBY. OTOOP MO T€HOTHITY C TIOMOIIBIO OLIEHKH (PeHOTHIIA
MMOTOMCTBA M 0TOOP IO TEHOTHUITY ¢ moMoIIbio aHanu3a JJHK.

HckyccTBeHHBINM MyTareHe3 Kak METOJ| CEIEKIIMOHHOW paboThl. PaawanimoHHBIA H
XUMUYECKUN MyTareHe3 Kak MCTOYHUK MYTAIMil y KYJbTYPHBIX ()OPM OpPraHH3MOB.
Hcnonp30BaHre T€HOMHOTO PENAKTHPOBAHHMS M METOJOB pexoMOmHaHTHBIX JIHK
JUTSI TIOJTyYEHHUS HCXOHOTO MaTepuaia JJis CeJICKIINH.

[lonyuenne momumionoB. BHyTpuBHmoBas rubpumuzanus. bimszkopoacTBeHHOE
CKpeIlllMBaHue, WM WHOpUIMHT. HepoJacTBEHHOE CKpellMBaHUe, WU ayTOPHIWHT.
I'erepo3uc u ero npuumubl. Mcnosb3oBaHue rerepo3uca B cenekimu. OtaanéHHas
rubpumzanus.  Ilpeogonenne  Oecruiomus MEKBUAOBBIX THOpUIOB. JloCTvokeHMs
CEJICKITUH PACTCHHUH 1 YKUBOTHBIX

3.7

OOBeKThI, UCHONb3yeMble B OMOTEXHOJOTMH, — KJIETOYHBIE U TKAHEBBIE KYIBTYPHI,
MUKpPOOPTaHU3MBI,  HUX  XapaKTepUCTUKa.  TpaaulioHHas  OWOTEXHOJIOTHS:
xjeborneyeHue, MOJIy4YEHHUE KHUCJIOMOJIOYHBIX MIPOYKTOB, BUHOJETIHE.
Muxkpobuonoruueckuii  cuHTe3. OOBEKTHI MHUKPOOHONOTUYECKHX  TEXHOJOTHIA.
[IpousBoacTBO OenKa, aMUHOKUCIOT U BUTaMHUHOB. VICKyCCTBEHHOE OTIIIOIOTBOPEHHUE.
PexoHcTpyKkIMs SIMUEKIETOK M KJIOHMPOBAHME JKUBOTHBIX. MeETOJl TpaHCILIaHTAIMH
AJIEP KIETOK.

XpoMocOMHasi W TeHHas WHXeHepus. VICKycCTBEHHBI CHHTE3 TeHa U
KoHCTpyHpoBanue pexkomOuHanTHeix JIHK. JlocTmkeHHss W TEpCIEKTHUBBI
XpOMOCOMHOM ¥ TEHHOW WHXeHepuu. MenuiuHckue  OMOTEXHOJIOTHH.




HMcnonp3oBaHue CTBOJIOBBIX KIETOK

CucreMa ¥ MHOrooOpa3ue OpraHH4eckoro Mupa

4.1

buonoruueckoe pasnoobpasue opranu3mMoB. CoBpeMeHHas CHCTEMa OPraHUYECKOTo
mupa. llpuHnunel knaccuduranum opraHu3MoB. OCHOBHBIE CHCTEMAaTUYECKHE
IPyIIbl OPraHU3MOB.

OCOOCHHOCTH CTPOCHUS W IHKU3HEICSITEIBHOCTH OJHOKICTOYHBIX OPraHU3MOB.
bakrepun, apxeu, OJHOKIETOYHBIE I'pUOBI, OJHOKJIETOYHBIE BOJOPOCIH, APYrUe
npoTUCTBL. KOJOHMABbHBIE OpraHu3Mbl. JIBMKEHHE OJHOKIETOYHBIX OPraHU3MOB:
amME€O0ouIHOe, KTYTMKOBOE, PECHHYHOE. 3alUTa y OJHOKJIECTOYHBIX OPraHU3MOB.
Pa3apakuMOCTh y OJTHOKJIETOYHBIX OPraHU3MOB. TakCHChI

4.2

MHOrokieTouHble pacTeHHs. B3auMOCBSI3b 4acTe€l MHOTOKJIETOYHOTO OpraHu3Ma.
Tkanu, opraHbl ¥ CHCTEMBl OPTraHOB MHOTOKJIETOYHOTO Oopranu3ma. OpraHu3M Kak
enuHoe nenoe. TkaHu pacTteHWi. TUIbl pacTUTENbHBIX TKaHEH: oOpa3oBaTenbHad,
MOKPOBHAs, TMPOBOJAIIAS, OCHOBHas, MexaHW4yeckas. (OCOOEHHOCTH CTPOCHHS,
(YHKIMI M pacnoJIoKEHUs! TKaHEeH B opraHax pacTeHui

4.3

BereratuBHbple M reHepaTMBHBIE OpraHbl pacTeHH. PYyHKIUU OPraHOB M CHCTEM
opranoB. Kapkac pacrenuil. J[B>keHME MHOTOKJIETOYHBIX PACTEHUN: TPOMHU3MbI H
Hactud. [llornomeHne BOJBI, YIJIEKUCIOIO Ta3a M MHUHEPAIBHBIX BEIIECTB
pactenusimu. [Ipixanue pactenuil. Huddy3us razoB yepe3 NMOBEPXHOCTb KIETKH.
TpancnopTHele cUCTEMBI pacTeHuUM. Beigenenne y pacreHumid. 3amura  y
MHOTOKJIETOYHbIX pacteHuil. Kyrmkyna. CpeactBa NAacCMBHOM M XMMHYECKOU
3amuThl. ODUTOHIMIBL.

PasnpaxxumMocTe M perymsuus y OpraHu3MOB. Pa3IpakMMOCTb M perymsnus y
MHOTOKJIETOYHBIX pacTeHUI. POCTOBBIE BEIIECTBA M MX 3HAYCHUE

4.5

MHOroKJIeTOYHbIE KUBOTHbIE. B3aMOCBA3b YacTell MHOTOKJIETOYHOTO OPraHu3ma.
TkaHu, opraHbl U CHCTEMbI OPraHOB MHOTOKJIETOYHOTO opranm3ma. OpraHumsMm Kak
enuHoe 1enoe. I'omeocras. TkaHu JKMBOTHEIX M delloBeKa. THITBI >)KHBOTHBIX TKaHCH:
SMUTEINANbHAs, COCIMHUTENbHAS, MbIIeUHas, HepBHas. OCOOEHHOCTH CTpPOCHUS,
(YHKIMHA U pacroIoXeHUs TKAaHEH B OpraHax »KUBOTHBIX U YEJIOBEKa

4.6

Opranbel U cUCTEMBbl OPraHOB >KMBOTHBIX. DYHKIIMU OPraHOB U CHCTEM OPIaHOB.
Onopa tena opranu3MoB. CKelleThl OJJHOKJIETOUYHBIX U MHOTOKJIETOYHBIX KUBOTHBIX.
Hapyxwusbiii u BHyTpeHHU# ckeneT. CTpoeHUEe U TUIbI COCTMHEHUS KOCTEH.
JIBuKeHHe  MHOTOKJIETOYHBIX JKMBOTHBIX. IluTanme >kuBOTHBIX. [luTanue
MMO3BOHOYHBIX JKUBOTHBIX. [Ipixanue »xuBOTHbIX. KokHoe npixanue. XKabGephoe u
NEroyHoe JbIXaHue.

JIpIXaHu€e TO3BOHOYHBIX KUBOTHBIX. JBOJIIOLUOHHOE YCIO0KHEHUE CTPOEHUS JIETKUX
MO3BOHOYHBIX )KMBOTHBIX. JlpIXaTenbHast cucTeMa yenoBeka. MexaHu3M BeHTHIISIUU
NErKUX y MTUIl U MIECKOTUTAIOIMUX. TpaHCIOPT BEIIECTB y Opranu3MoB. TpaHcnopT
BEIECTB y *KUBOTHBIX. KpoBeHOCHas cuctema u e€ opranbl. KpoBeHocHas cucreMa
MO3BOHOYHBIX JKMBOTHBIX. Kpyru kpoBooOpaieHus. DBOIIOIMUOHHBIE YCIOKHEHUS
CTPOCHHMSI KPOBEHOCHOW CHUCTEMBbl TIO3BOHOYHBIX JKMBOTHBIX. BblaeneHue y
opraHu3moB. Breinenenune y xuBOTHbIX. CoOKpaTtutenbHble Bakyosad. OpraHsl
BblJIeIeHUs. CBA3b MOJIOCTH T€Ja C KPOBEHOCHOW W BBIIEIUTEIBHOM CHUCTEMaMHM.
Boienenne y mo3BOHOYHBIX JKMBOTHBIX. 3alllUTa Y MHOTOKJIETOYHBIX YKUBOTHBIX.
[TokpoBBI ¥ MX TPOU3BOJAHBIE.

Pazgpaxkumocte M perynsiuus y OpraHu3sMoB. Pa3npa)kMMOCTh Y OJIHOKJIETOUHBIX
opranu3moB. Takcucel. Pa3ipaxXxuMoCTh U peryisius y MHOTOKJIETOYHBIX PaCTeHUH.
PocroBble BemiecTBa U uX 3HaYEHUE.

HepBHasi cucrema u pediekTopHas PEryisiiusl Y MHOTOKJIETOYHBIX YKHBOTHBIX.




HepBHast cucrema u €€ oTAeibl. DBOJIOIHMOHHOE YCJIOKHEHHE CTPOCHUS HEPBHOM
CHCTEMBI y KHUBOTHBIX.

PazpaGoTtka anroputMoB u mporpamMm Uit 3(GGEKTUBHONW (DYHKIMOHAIBHON
aHHOTAllUU T'€HOMOB, TPAHCKPHUIITOMOB, IIPOTEOMOB, MeTab0I0MOB
MUKPOOPraHU3MOB, PACTEHUH, )KUBOTHBIX U YEIOBEKA

OpFaHI/I3M YCJIOBCKA U €ro 31I0POBLC

5.1

Opranbel ¥ CHUCTEMbI OpraHOB uejoBeka. OTnaensl rOJIOBHOIO MO3ra MO3BOHOYHBIX
KHUBOTHBIX. Pednexc n pednexropHas myra. besycioBHbIE U YCIIOBHBIE PEQICKCHI.
I'ymopanbHas perynsuusi U SHAOKPUHHAsI CHUCTEMA JKUBOTHBIX U yesioBeka. JKenesbl
SHJOKPUHHOM CUCTEMBI U UX TOPMOHBI. JIeiCTBHE TOPMOHOB. B3auMo CBs3b HEPBHOU
W DOHIOKpUHHOW cucteMm. [unortamamo-runodusapHas cucrema. Pedrnexkc u
pednexktopHas ayra. be3ycioBHbIe U YCIOBHBIE pedIeKCh

5.2

3ammTa opraHu3ma oT OojesHei. MImMMyHHas cucrema denoBeka. KieTouHblt u
TYMOpPAJbHBIM ~ MUMMYHUTET. Bpoxxn€HHblll, nproOpeTéHHbI crnenuduueckui
uMMyHuTeT.  Teopust — KIOHaJNbHO-ceNeKTUBHOTO  uMMyHHTeTa  (I1.DOpnux,
®.M.bepuer, C.ToneraBa). BocnamutenbHble OTBEThl Opranu3zMoB. Poib
BPOKJIEHHOTO HMMYHHUTETA B Pa3BUTHH CUCTEMHBIX 3a00J1eBaHUIl

5.3

KposenocHas cucrema u e€ opransl. Cepie, KpOBEHOCHBIE COCYIIBI U KpoBb. Kpyrn
KpoBooOparenus. PaboTa cepara u e€ perynsius

5.4

Heixanue demoBeka. uddysust ra3oB yepe3 MOBEPXHOCTh KIETKH. JlprxarenmpHas
cuctema 4esnoBeka. JlpIxaTenpbHast HOBEpXHOCTh. Perymnsuus apixanus. JpixaTeabHbIe
00BEMBI

5.5

[MumeBapurensHas cucremMa uenoBeka. OTHenbl MUIIEBAPUTENBHOIO TpaKTa.
[TumeBaputenbHbIe Kene3bl. BHYTpUIIOI0CTHOE U BHYTPUKIETOYHOE MUIIEBApEHUE

5.6

IToxpoBel u wux mnpousBoAHbie. Opranbl BbiaeneHus. [louku. CrtpoeHue u
dbyakunonupoBanue HedpoHa. OubTparys, cekpenus 1 oOpaTHOE BCaChIBaHUE KaK
MEXaHU3MBbI paboThl OpraHoB BblaenaeHus. OOpazoBaHNe MOYH Y YEIOBEKa

5.7

JIBikeHHe dYenoBeKa: MblmieyHas cucteMa. CKeleTHbIE MBI U HX padora.
CTpoeHue U TUIIBI COCAMHEHUS KOCTEH

Teopus sBoOIMK. Pa3BuTHe XKM3HU HA 3emiie

6.1

OposmroronHas teopus Y. JlapBuna. [Ipeanocbuiku BO3HUKHOBEHHMS JTapBUHHU3MA.
Kuznb u HayuHas aestenbHocTh Y. JlapBuHa.

JBuxymue cuibsl dBomonuu BuaoB no Y. JlapBuHy (BbICOKass MHTEHCUBHOCTh
pa3MHOXEHHsSI ~ OPraHM3MOB, HACJIEJCTBEHHas W3MEHYMBOCTh, Oopbba 3a
CYIIECTBOBaHHE, €CTECTBEHHBIN 1 MCKYCCTBEHHBIM OTOOD).

Odopmnenue cuntetnueckoir teopun sBomtonuu (CTD). HeiirpanbHas Teopus
sBomoni. CoBpeMEeHHasi HBOJIIOLIMOHHAS OuONOTHsA. 3HAYEHUE SBOIIOIHOHHON
Teopuu B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHON KapTHHBI MUPA

6.2

[Tonmymnsiuus Kak 31eMeHTapHas eIuHULA HBOJONMA. COBPEMEHHBIE METO/IbI OLIEHKU
TeHETHYECKOTO pa3HooOpa3usi U CTPYKTYphl momynsuuil. VM3meHenue reHodonna
HNONYJISIMM KaK DJIEMEHTapHOE HBOJIIOLIMOHHOE SBJIEHUE. 3aKOH TI'€HETHYECKOTO
paBHoBecus J[x. Xapau, B. BaitnOepra.

OneMeHTapHble (DaKTOpbl (ABMKYIIME CHIIBI) 3BOJIONMH. MyTalMOHHBIN Ipolecc.
KombOunaTiBHas u3MeHUUBOCTh. Jlpeild reHoB — ciaydaiiHble HEHaIpaBJEHHBIE
U3MEHEHHs] 4acToT ajulered B momymauusax. O¢¢ekT ocHoBarens. Murparum.
W3omsumst  momynsnuii:  reorpaduyeckas (IpoCTpaHCTBEHHast), OuoJOrHuecKas
(penpoayKTHUBHAsA).

EctecTBeHHbII 0TOOp — HampasJsiIonuil pakTop 3BoIOIHMH. POPMBI €CTECTBEHHOTO




oTOOpa: IBMKYIIUH, CTAaOMIM3UPYIOUINHA, pa3phIBatOMuil (IU3pynTUBHBIN). [lonoBoi
ot0op.

[Tprucnoco6aeHHOCTh OPraHU3MOB KaK pe3yJIbTaT MUKPOAIBOJIONNHA. Bo3sHUKHOBEHNE
MPUCTIOCOONICHUH Y OpraHu3MoB. Apomopdo3bl M wuauoagantauuu. [Ipumepsr
npucrocobneHnii 'y  opranm3mMoB.  OTHOCHTENBHOCTH  MPHCIIOCOOJICHHOCTH
OpraHU3MOB.

Bun, ero «kputepunm U cTpykrypa. BumooOpasoBaHue Kak — pe3yabTaT

MUKpodBoJforun. M3omsmust — xiroueBoil (akrtop BumooOpazoBanus. Ilytm u
crocoObl BUA000pa30BaHUS: aIONATpUIecKoe (reorpapuueckoe), CUMIaTPHIECKOe
(3K0JI0THYECKOE), «MTHOBEHHOE (monmmuounan3anus, THOpHUIU3AIHS).

JUIMTENbHOCTD ABOJIIOLIMOHHBIX MTPOLIECCOB.

Mexann3mbl popMHUpOBaHMS OMOJIOTUYECKOTO pa3HOOOpa3Hsl.

Ponp »BosonMOHHON OunoJiorTMH B pa3pabOTKE HayyHBIX METOJOB COXpaHEHUs
Onopa3zHooOpa3uss. MUKpPOIBOMIONKS M KODBOJIOIMS TAPA3UTOB M WX XO35EB.
Mexanu3mbl (popMHpPOBaHUS YCTOMYUBOCTH K aHTUOMOTHKAM U CIIOCOOBI OOpPHOBI C
Hel

6.3

Metonpl u3ydeHus: MakposBosonuu. llameoHTonornueckue MeETOIbl HM3YUECHHS
sBosmonuu. [lepexonnbie Gopmbl M PUIIOT€HETHUECKHE PSAIbI OPTAaHU3MOB.
buoreorpaduueckue meronsl uzydeHus spoitonuu. CpaBHeHue (uiopbl U (hayHbI
MaTepUKOB M OCTpOBOB. buoreorpaduueckue obmactu 3emnu. Bunmbi-sHaemMuku u
PEJUKTBHI.

OMOpHOJIOTHYECKHE U CPaBHUTEIBHO-MOP(OJIOTUYECKUE METOJbl  M3yYECHHS
IBOMIONMH. ['€eHeTHUyecKre MEXaHU3Mbl SBOJIIOIMM OHTOI€HE3a U IOSIBICHUS
HBOJIIOLIMOHHBIX ~ HOBIIECTB. [ OMOJIOTMYHBIE W AQHAJIOTMYHBIE  OPraHbl.
Pynumenrtapusie OpraHsbl u aTaBU3MBI. MornekynspHO-reHeTH4eCKue,
OMOXMMHUYECKUE U MAaTEMATUYECKUE METOJbl M3YyYeHHs HBOJIOLMU. ['oMoornuHbIe
reHbl. COBpeMEHHBbIE METO/Ibl TOCTPOEHUSI (PUIOTEHETHUECKUX 1EPEBBEB.
XPOMOCOMHBIE MyTaIlMH U HBOJIIOLMSI FEHOMOB.

O6mme 3akoHOMEpHOCTH (TpaBmia) H3BoJrOIMH. HeoOpaTuMOCTh  IBOIOIKUH.
AnantuBHas paauanus. HepaBHOMEpHOCTh TEMIIOB BOJIIOLUH

6.4

HayuHnble rumnote3sl NpoUCXOXICHUS XKU3HU Ha 3emiie. AOMOTeHe3 U MaHCIIEePMHUSL.
JloHayuHble TpPEICTABICHUA O 3apOXKACHUM >KU3HM (KpeaunoHusMm). ['umotesa
IIOCTOSIHHOTO CAMO3apOXkACHUS KU3HU U €€ omnpoBepkeHue onbitaMu @. Penn, JI.
Cnamnannanu, JI. [Tacrepa. [IporcxosxaeHue )u3HA B aCTPOOUOJIOTHSI.

OcHoBHBIE JTalbl HeopraHuyeckod sBomonuu. IlnanerapHas (reosnoruueckas)
ABOJIONHS. XHUMHUYECKasi HBOJIIOLMA. AOMOTEHHBIN CHHTE3 OPraHMYEeCKHX BEIIECTB
n3 Heopranundeckux. OneiT C. Mumnepa u I'. FOpu. OGpa3oBaHue MOJIUMEPOB U3
MoHoMmepoB. KoanepBarnas rumnore3a A.JM. Omnapuna, rumore3a NEpBUYHOTO
oynbona . XonaeitHa, reneTndeckas runoresa . Mémnepa. Pubosumsr (T. Uek) u
runoreza «vupa PHK» V. I'mn6epra. ®opmupoBanre MeMOpaH ¥ BO3HUKHOBEHHUE
MPOTOKJIETKHU.

Ucropusa 3emmn u metonsl €€ u3yueHus. VIckomaeMble OpraHUYECKHUE OCTAaTKH.
I'eoxponomoruss u e€ meronpl. OTHOCUTENbHAas M aOCONIOTHAS T'€OXPOHOJOTHS.
['eoxpoHosOrnyecKas 1mKaia: 0Hbl, 3pbl, IEPUOIbI, STOXH.

HauanbHbie sTanbl opraHudeckoil 3Bosrouuu. [losiBlieHHEe M HBONIONUS TMEPBBIX
KIETOK. OBoJtoMs  MeTabonu3Ma. BO3HUKHOBEHHE  MEPBBIX  DKOCHCTEM.
CoBpemMeHHbIE MUKPOOHBIE OMOTIIEHKM KaK aHajor MEepBhIX HAa 3emiie COOOIIECTB.
Crpomaronutsl. [TpokapuoThl ¥ 3yKapHOTHI.

[Ipoucxoxxaenne SykapuoT (cMMOHOreHe3). OBOJIIOLMOHHOE IPOUCXOKICHUE
BUpycOB. IIpoucXOXJeHHUE MHOTOKJIETOYHBIX OpraHu3MoB. Bo3HHKHOBEHHE




OCHOBHBIX I'PYIIII MHOTOKJIETOYHBIX OPTaHU3MOB.
OCHOBHBIE ATaITBI 3BOJIIOLUH BBICHIMX pacTeHuil. OCHOBHBIE apoMOP(HO3bl PACTCHHIA.
Beixon pacrenuit Ha cymy. llosiBieHne CnoOpoBBIX PacTEHUM M 3aBOECBAHHE HUMHU
cyu. CemeHHble pacTeHus. [IporcxosxieHNe IBETKOBBIX PACTEHUH.

OCHOBHBIE ATAaIbI YBOJIOIHUU KHUBOTHOTO MUpPa. OCHOBHBIE apOMOP(O3bI )KUBOTHBIX.
Benpckas ¢ayna. KemOpuiickuii B3pbIB — OSIBIICHHE COBPEMEHHBIX THIIOB. [lepBbie
XOp/AoBbl€ XKUBOTHBIE. JKU3Hb B BOJE. DBOJIOLUS MO3BOHOYHBIX. [Iponcxoxnenue
ampuonii u pentuiaui. [IpoHcXOXICHWE MIICKONMUTAMINUX € NTUI. [IpuHIUI
KIo4eBoro  apomopgosza. OcBoeHne OECHO3BOHOYHBIMH W [MO3BOHOYHBIMHU
JKUBOTHBIMU CYIIH.

Pa3Butne xu3HM Ha 3emiie IO dpaM U NEpHOJaM: apXxel, MPOTepo30H, Maneo30i,
Me303011, KaitHo301. OO0I1as XapakTepUCTHKA KIMMaTa U Te0JIOTHYECKUX MPOIIECCOB.
[TosiBneHue u pacuBeT XapaKTEPHBIX OPTaHU3MOB. YTIIe00pa30BaHue: €ro ycjaoBus U
BJIMSIHUE Ha ra30BbIM cOCTaB aTMOCQEPHI.

MaccoBble BBIMUPAHHSI — DSKOJOTHMYECKHE KpU3HMCHI mpouuioro. IlpudmHbl wu
CIIECTBUSl MAacCOBbIX BbIMHUpaHU. COBpPEMEHHBIN SKOJIOTMYECKUH KPHU3UC, €ro
0COOEHHOCTH

6.5

Pazmenst w 3amaum  aHTpomosorud. Mertonel  aHTponojoruv. CTaHOBJIEHHE
MPEACTABICHUH O MMPOUCXOKACHUH YeloBeka. COBpEeMEHHBIC HAYUYHBIE TEOPHH.
CX0ICTBO UeJioBeKa ¢ JKMBOTHBIMH. CHCTEMAaTHUECKOE TIIOJIOKEHHE YeJIOBEKa.
CBHAETEIBECTBA CXOACTBAa  4YEJOBEKa c >KHBOTHBIMH: CpPaBHUTEIHHO-
MOpP(hOIOTHIECKHE, AMOPHOJIOTUYECKHE, ($U3H0TI0TO-0MOXUMHYECKHE,
noBeneHYeckue. OTIUYUS YeIOBEKa OT KUBOTHBIX. [IpAMOXOXKIEHHE W KOMILIEKC
CBSI3aHHBIX C HUM NPHU3HAKOB. Pa3BUTHE TOJIOBHOTO MO3ra M BTOPOMl CHUTHAJIBHOU
CHCTEMBI.

JBwxkymue cunbl  (pakTopbl) aHTpOTOTEHE3a: OWOJOTUYECKHE, COIMabHBIC.
CooTHomIeHre OMOJIOTHYECKUX U COITUATIBHBIX (DaKTOPOB B aHTPOTIOTEHES3E.
OCHOBHBIE CTAIUM AHTPOTIOTEHE3a. ABCTPAJIIONUTEKU — ABYHOTHE MPEIKH JIOJICH.
UenoBek ymenblid, IEpBbI€ U3TOTOBJIEHUS OpyAUi Tpyaa. YemoBeK NpsIMOXOIAIINN 1
TePBBIN BBIXOJ JIOACH 3a mpenenbl Agpuku. UenoBek redaenbOeprckuii — oOmImii
NMPEeAOK  HEaHJEPTAIbCKOrO0  YeJOBEKa M YeloBeKa pasymMHOro. YemoBek
HEAHJACPTAIIbCKUM KaK BHJ JIIOJEH XOJOJHOTO KiumaTa. YeloBeK pa3yMHbIN
COBPEMEHHOTO THIIA, JICHHUCOBCKUN YEJIOBEK, OCBOEHHE KOHTHMHEHTOB 3a Mpe/eiaMu
Adpukmu.

DBOJIIOIHS COBPEMEHHOTO YesioBeka. EcTecTBeHHBIN 0TOOP B MOMYJIAIMAX Y€JIOBEKa.
MyranuonHslid nporecc U noauMopdusM. IlomynsiuoHHbIe BOJIHBL, Jpei( T'eHOB,
Murpanus u «3¢pHeKkT oCHOBATeN» B MOMYNIALHUIX COBPEMEHHOTO UEIOBEKa.
Uenoseueckne pacekl. [lonarue o pace. bosbmme pacel:  eBporiecouIHas
(eBpasmiickas), aBCTpaJlo-HETPOUIHAS (IKBATOPHAIIbHAS ), MOHTOJIOHUIHAS (A3HATCKO-
amepukaHckas). Bpems u mytu pacceneHus yenoBeka 1o TuiaHere. EaMHCTBO
yenoBeyeckux pac. Hayunas HecocTosiTensHOCTh pacu3Mma. l[IpucnocobieHHOCTh
YelnoBeKa K Pa3HbIM YCJIOBHUSM OKpYXKawlled cpensl. BnusiHue reorpaduueckoit
cpensl U apeiida reHoB Ha MOPGOIIOTHIO U (DHU3HOJIOTHIO YeTOBeKa

OKOCUCTEMBI U IMpUCymInue UM 3aKOHOMCEPHOCTHU

7.1

Pazpgens! u 3agaun 3xos10run. CBA3b SKOJOTUU C IPYTUMH HAYKAMH.

Metonet  okonoruu. [loneBble HaOMOAEHHUS. OKCHEPUMEHTHI B DKOJOTHU:
NPUPOJHbIE H JlabopaTopHble. MoaenupoBaHue B 9KOJOTMH. MOHHTOPHHT
OKPY)KaIOIIEH Cpe/Ibl: TOKATbHBIN, pErHOHATBHBIN U TI00ATBHBIH

7.2

OKOJIOTUYECKHUE (baKTopBI U 3aKOHOMCPHOCTH HX JIeNCTBHS. Knaccn(pmcaunﬂ
OKOJIOTHYCCKHX (I)aKTopOBZ aGI/IOTI/I‘-ICCKI/IC, 6I/IOTI/I‘-ICCKI/IC, AHTPOIIOTCHHBIC. O6H_II/IC




3aKOHOMEPHOCTH JAEUCTBHUS dKosorndeckux (akropos. IlpaBuno mmuumyma (K.
HInpenrens, FO. JInbux). TonepaHTHOCTb. DBpPUOMOHTHBIE M CTEHOOMOHTHBIE
OpraHU3MBl.

Abuotnueckue (akropsl. CBET Kak 3KoJormueckuii ¢akrop. JleWcTBue pasHbBIX
YYaCTKOB COJIHEUHOT'O CIIEKTpa Ha OpraHU3Mbl. DKOJIOTMYECKUE IPYIIblI PACTEHUHN U
YKUBOTHBIX [0 OTHOIIEHUIO K cBeTy. CUTrHasibHas! poJib cBeTa. DoTonepuousm.
Temnepatypa kak 3xosiornueckuii ¢akrop. JlelictBue TemnepaTypbl Ha OpraHu3Mbl.
[lolikunorepMHble U TOMONOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHbIE
OpraHU3MBl.

Bnaxxnoctp  Kak  dkosmormueckuit  ¢akrop. IlpucmocoOneHust pacTeHuil K
nojJiep>KaHnio BoiHOTO OanaHca. Kiaccudukanus pacTeHui O OTHOUIEHHUIO K BOJIE.
[Ipucnioco6neHust KUBOTHBIX K H3MEHEHUIO BOJJHOTO PEXXKHUMA.

Cpenpl  oOuTaHUS OPraHMW3MOB: BOJHAs, HA3eMHO-BO3/YIIHAs, IIOYBEHHAs,
ryOMHHAs ~ TOJANOYBEHHAs, BHYTPHOPraHU3MEHHAs. OU3UKO-XUMHUYECKUE
0COOEHHOCTH cpefl 00uTaHus opraHu3MoB. [prcrnoco6iienns opraHu3MoB K )KH3HH B
pa3HbIX cpeaax.

buonoruueckue putmbl. BHemHue u BHyTpeHHUE pUTMBbL. CyTOYHBIE M TOJUYHbBIE
putMmbl. [IpucnocoOIeHHOCT, OPraHM3MOB K CE30HHBIM H3MEHEHHUSM YCIOBUMN
KU3HU.

XKuzuennoie @opmbl opranusmoB. llonsitTue o >xu3HeHHOM ¢opme. JKu3HEHHbIE
(GbopMBbl pacTeHUi: JepeBbs, KYCTApPHUKU, KYCTapHUYKH, MHOTOJIETHHE TpaBhl,
onHosieTHUE TpaBbl. JKu3HeHHbIE (HOPMBI J)KMBOTHBIX: THAPOOMOHTHI, T€OOUOHTHI,
a’poOUOHTHI. OCOOEHHOCTH CTPOEHHS U 00pa3a KHU3HU.

buotnueckue daktopbl. Buimbl OHOTHYECKHMX B3aUMOJCUCTBUI: KOHKYPEHIIHS,
XUIIHUYECTBO, cUMOMO3 U ero ¢opmel. Ilapazutusm, koomepauus, MyTyalu3sM,
KOMMEHCAJIN3M (KBapTUPAHTCTBO, HaxJICOHUYECTRBO). Herpoduueckue
B3auMoOJieiicTBUs  (Tommueckue,  dopuueckue,  pabpuyeckue).  3HAUCHHE
OMOTHUYECKUX B3aMMOAEHCTBUM AJIS CYIIECTBOBaHUS OPraHU3MOB B cpesie OOUTaHMUS.
[IpyHIMI KOHKYPEHTHOTO MCKJIFOUEHUS

7.3

DKOJIOTHYECKHE XapaKTEePUCTHKK Tomyisiuu. [lomynsmus kak OuoJiormueckas
cucteMa. Ponb HEOTHOPOAHOCTH cpenbl, (PU3MYECKHX OapbepoB U OCOOCHHOCTEH
OWoJIOTHH BHUJOB B (DOPMUPOBAHMH MPOCTPAHCTBEHHOW CTPYKTYPHI MOMYIISAIUH.
OCHOBHBIE TMOKa3aTeNW MOMYJISIUUA: YUCIEHHOCTh, IUIOTHOCTh, BO3pacTHas W
MOJIOBAasI CTPYKTYpPa, POKAAEMOCTh, IPUPOCT, TEMIT POCTa, CMEPTHOCTh, MUTPALIMSL.
DKojoruyeckass CTpykrypa mnonyasiuuu. OIleHKa YHCJICHHOCTH —IMOMYJISIIUU.
JlunamMuka nomynsiquu U €€ peryasuus. bUOTHYeCKMi MOTEeHUMan MOMYJSIUU.
MopenupoBanue AMHAMUKHA NOMyJsiquu. KpuBble pocTa YMCIEHHOCTU MHOIYJISILIUU.
KpuBbie BbpkuBaHuA. Perynsuusi YUCIEHHOCTH MOMYJSAIUI: poiib  (HaKTOPOB,
3aBUCAIIMX M HE 3aBUCAIIUX OT IUIOTHOCTH. DKOJOTHYECKUE CTpAaTeTuu BUAOB (I- H
K-cTparerum).

[Tonsatue 00 3KoJlorMUeckoi Huile Bujaa. MectooOuTanue. MHOromepHas MoJieib
akosiornyeckor HumM Jx.M. XatuumHcoHa. Pa3mepbl 3KOJOTMYECKOM HUIIM.
[ToreHumanpHas U peaM30BaHHasl HULLIU.

Bun xak cucrema nonynsiuuid. Apeanbsl BUIOB. BUIbl M UX )KM3HEHHBIE CTPATErUHU.
3aKOHOMEPHOCTH TMOBEJIEHUS W MUTpalMil >KMBOTHBIX. buosiornueckue WHBa3UU
YY)KEPOJIHBIX BUJIOB

7.4

CooOmiectBa opranu3zMoB. buorieHo3 u ero ctpyktypa. CBsi3u MEXIy OpraHu3MaMu
B Owomenosze. OJkocuctema Kak oOTkpbiTas cucrema (A.Jlx. Tencnm).
OyHKIMOHATBHBIE OJIOKM OPraHW3MOB B JKOCHCTEME: MPOIYIEHTHI, KOHCYMEHTHI,
penyueHTsl. Tpoduueckue ypoBHU. Tpoduueckue nenu u ceTu. AOHOTHUECKHE




6moku 3kocucteM. [IouBBI M HMIBI B 3KOCHUCTEMax. KpyroBopoT BemIecTB M MOTOK
SHEPIUU B DKOCUCTEME.

OcHoBHBIE TOKa3aTeNu 3KOocHUCTeMBbl. buomacca u mnpoaykuus. DKOJIOTMYECKUE
MUpPaMUIbI YUCell, OMOMACCHI i SHEPTUH.

HanpaBnenHble 3aKOHOMEpHBIE CMEHBI COOOLIECTB — CyKUeccuH. llepBuuHble U
BTOPUYHBIE CYKIIECCUU U MX MPUYMHBL. AHTPOIIOTEHHbIE BO3JCHCTBUS HAa CYKLIECCHH.
KnmmakcHoe cooOmiectBo. bruopasHooOpaszue W THONMHOTa KPYroBopoTa BEIIECTB —
OCHOBa YCTOHUYMBOCTH COOOIIECTB.

[Ipupoauble  SKOCHUCTEMBI. AHTPONOIE€HHBIE 3KOCUCTEMBI.  ArpO’KOCHUCTEMA.
ArponeHo3. Pa3nuuns Mexxy aHTpONIOT€HHBIMU U IPUPOJHBIMU SKOCHUCTEMaMU.
Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucteM. ['opojckas ¢uopa u
¢ayna. CunaHTponu3amnus ropoackoi Qaynsl. buonornyeckoe u Xo3sHCTBEHHOE
3HAUEHUE arpo’KOCHCTEM M YypOOIKOCHCTEM. 3aKOHOMEPHOCTH (HOPMUPOBAHUS
OCHOBHBIX B3aUMOJICHCTBUI OPraHU3MOB B DKOCHCTEMAX.

[IepeHoc sHeprum M BELIECTB MEXKJYy CMEKHBIMA 3KOCHCTEMAMH. YCTONYHMBOCTH
OpPraHU3MOB, MOMYJISAINI U SKOCUCTEM B YCIOBHSIX €CTECTBEHHBIX U aHTPOIOTE€HHBIX
BO3/1CUCTBUHI

7.5

buocpepa — oOmeruranerapnas oOosiouka 3emuid, TJ€ CYIIECTBYeT WJIH
cyiecTBoBaia u3Hb. Yuenue B.U. Bepnaackoro o 6uocdepe. O6mactu 6mochepnr
u e€ coctas. JKuBoe BeriecTBo 6rochepsl U ero PyHKIUH.

3aKOHOMEPHOCTH cyliecTBOBaHUA Ouocdeprl. OcobeHHOCTH Ouochepbl Kak
rino6anpHOM 3KocucTeMbl. JlnHamuueckoe paBHoBecue B Ouocgepe. KpyroBopoTst
BEIIECTB M OMOre0XHMHUYECKUE IUKIBI (Yriaeposa, a3oTa). PUTMUYHOCTD siBIIeHUI B
ounocdepe.

3onanbHOCTE OMochepnl. [lonsiTne o Onome. OCHOBHBIE OMOMBI CYIIHM: TYHAPA,
XBOMHBIE Jieca, CMEUIaHHbIE U HIMPOKOJIMCTBEHHBIE Jieca, CTEIH, CaBaHHbI, TyCThIHU,
TPOIIMYECKHUE Jieca, BBICOKOTOphs. KiMMar, pacTUTENbHBIM W KUBOTHBIA MUP
OMOMOB CYIIIH.

CrpykTtypa U GyHKIHS XUBBIX CHCTEM, OIIEHKAa HMX PECypCHOro MOTEHLHUana Hu
orochepHbIX HYHKITUN

7.6

DKOJIOTHYECKHE KPU3HMCHI U WX MpUUMHBL. BoszneiicTBue uenoBeka Ha Ouocdepy.
3arpsi3HeHue BO3AYIIHOW cpeabl. OXpaHa BO3[yXa. 3arps3HEHHE BOJHOUM CpEbl.
Oxpana BoaHbIX pecypcoB. Paspymenue mouBbl. OXpaHa MOYBEHHBIX PECYpPCOB.
N3menenue knumara.

AHTpOIIOT€HHOE BO3JICUCTBUE Ha PACTUTEIbHBIA M JKMBOTHBIM Mup. OxpaHa
PacCTUTENBFHOTO U JKMBOTHOTO Mupa. OCHOBHBIE MPUHIUIBI OXPAaHBl MPHPOJBI.
Kpacusie kuuru. Oco6o oxpansemble mnpupoansie Tepputopun (OOIIT).
Boranuueckue capl U 300J0THYECKHE TAPKU.

OCHOBHbIE TPHUHLMIBI YCTOMYMBOIO Pa3BUTHS 4YEJIOBEYECTBA U  IPUPOJBIL.
PannonanbHOE IPUPOIOTIOIH30BAaHUE U COXpaHEHUE OMOJIOTUYECKOTO Pa3HOOOpa3us
3emun




METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIbHOI'O ITPOLHECCA
OBS3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1J151 YHEHUKA
* buonorus: 10-ii knace: yriryOneHHBIH ypoBeHb: yueOHUK B 2-x yacTax, 10 knacce/ [Taceunux
B. B., Kamenckuit A.A.., I'anontok 3.I"., lIsenoB I'.I'.; mox pexn. [laceunuka B. B.,
Axmmonepnoe ob6mectBo «M3narensctBo «llpocsenienney, 2024
* buonorusi: 11-ii xnacc: yriyOeHHBINH ypoBeHb: yueOHUK, 11 xmacc/ [Taceunuk B. B.,
Kamenckuii A.A.., I'anontok 3.1°., lIBenos I'.I".; mox pex. [laceunuka B. B., Akiimonepnoe
obmectBo «M3natenscTBO «lIpocBemenuney, 2024

Pa6ouas Terpans buonorus 10kn (yrioy6nennsiit yposens). [loa penakuueii [laceunuka B.B.,
M., "TIpocBemienue" 2024
Pa6ouas Tetpans buonorus 11k (yriay6nennsiit yposens). [lon penakuueit [laceunuka B.B.,
M., "TIpocBemienue" 2024

METOAUYECKHUE MATEPHUAJIBI UISA YUYUTEJIA

Tector no 6nonorun 10xn K yueOnuky B.B.[laceunnka u np. YriyOneHHbIH ypOBEHb.
WznarensctBo M.:"Ok3amen" 2024

Tectsl no 6uosnorun 11xn K yue6nuky B.B.Ilaceunuka u np. YrinyOieHHbIH ypOBEHb.
W3narensctBo M.:"Ok3amen" 2024

INUP®POBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET
resh.edu.ru

uchi.ru

infourok.ru

foxford.ru
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