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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma no yue6HOMy npeaMety "buosorus” (nanee - 6Mo0THs) HA YPOBHE CPEIHETO
obmiero oopazoBanus pa3padborana Ha ocHoBe DenepanbHOro 3akona ot 29.12.2012 Ne 273-03
«O6 obpazoBanuu B Poccuiickoit ®denepanun», ®I'OC COO, Konmenuuu mpenogaBaHus
yuebHoro npeamera «bruoNOrus» U OCHOBHBIX IMOJIOKEHUN (penepanbHoil paboyeil mporpamMmbl
BOCITUTAHHUS.

VYuebusiii npeamer «buonorus» yrimyonénnoro ypoBHs wu3yudenust (10—11 xmaccer)
SIBIIIETCS. OJTHUM M3 KOMIIOHEHTOB IMpeIMeTHOU obnactu «ECTeCTBEHHO-HAYYHBIE MPEAMETHD.
Cornacuo monoxenusim OI'OC COO mnpodunpHble y4deOHBIE MPEIMETHI, H3y4aeMble Ha
yriyOJIEHHOM YPOBHE, SIBJISIFOTCS criocoOoM mauddepeHnnanu 00y4eHus Ha ypOBHE CPETHETO
o0miero o0pa3oBaHMsl M MPU3BaHbI 00ECHEUYUTh MPEEMCTBEHHOCTh MEX]y OCHOBHBIM OOIIUM,
CpPeIHHM OOIIHUM, CPEIHUM MPOPECCHOHAIBHBIM M BBICHIMM O00pa3oBaHueM. B To ke Bpems
KOKIBIA U3 ITHX YYCOHBIX MPEIMETOB JOHKCH OBITh OPUEHTHPOBAH HA MPUOPUTETHOE PEIICHUE
0o0pa3oBaTeNbHbIX, BOCIHUTATEIbHBIX M PAa3BUBAIOIIMX 3aJa4, CBA3AHHBIX C MpodopueHTaiuein
0o0y4aromuxcsi U CTUMYJIMPOBAHUEM HHTEpeca K KOHKPETHOM 00JIacTH HaydyHOrO 3HAaHUA,
CBSI3aHHOTO C OHMOJIOTHEN, MEIUIIMHOW, SKOJOTHUEH, ICHUXOJIOTHEH, CIIOPTOM WM BOEHHBIM
JIEJIOM.

[Tporpamma no yue6HOMy npeamery "buonorus” gaét mpencraBieHHe O LETU U 3a/a4ax
u3ydeHus yaeoHoro npeamera «buonorus» Ha yriyOiaEéHHOM ypOBHE, ONpeaeseT 00s3aTenbHoe
(MHBapuaHTHOE) MPEAMETHOE COJAEpP)KAHUE, €ro CTPYKTYpHUpPOBaHHME IO pas3jieiiaM U Temawm,
pacrpenenenue 1mo Kiaccam, peKOMEHAYET IMOCIe0BaTeIbHOCTh H3yYeHHs y4eOHOT0 MaTepuraa
C yu€TOM MEXIIPEIMETHbIX W BHYTPUIIPEJAMETHBIX CBs3€d, JIOTMKH Y4eOHOro mpoiiecca,
BO3PACTHBIX OCOOCHHOCTEH oOydaromuxcsi. B mporpamMMe mo OMONOTHH pealn30BaH MPUHIUI
MPEEMCTBEHHOCTH C W3Yy4YeHHEM OHOJIOTMHM Ha YypOBHE OCHOBHOTO OOIEro o0pa3oBaHUf,
Onmaromaps 4yeMy [pPOCMaTpHUBAaeTCs  HAlpaBICHHOCTh Ha  MOCIEAYyIOIllee  pa3BUTHE
OMOJOTUYECKNX 3HAHHWM, OPUEHTHPOBAHHBIX Ha (HOPMHUPOBAHHE €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, IKOJOTUYECKOTO MBIIUICHUS, TIPEICTABICHUNA O 3I0pOBOM 00Opa3e >KM3HH, Ha
BOCIIMTaHHE OEpPEeKHOIO OTHOLIEHHUS K OKpYy)Karolled NpupogHoi cpere. B mporpamme 1o
OMOJIOTUM Tak)Ke IOKa3aHbl BO3MOXHOCTH ydeOHoro mnpenmera «buosorus» B peanuzanuu
tpeboBanuit ®I'OC COO k MiIaHUPYEeMBIM JMYHOCTHBIM, METAlpeAMETHBIM M HPEIMETHBIM
pe3ynbraTaM oOydeHus U B (OPMUPOBAHUU OCHOBHBIX BHUAOB Y4eOHO-TIO3HABATEIHHOM
JESTENIbHOCTH OOYy4YalolMXCsi MO0 OCBOEHHUIO COJEp>KaHUS OMOJIOTMYECKOro 00pa3oBaHUs Ha
YpOBHE CpeHero o01mero oopa3oBaHus.

VY4eOHblii npeamer «buonorusi» Ha ypoBHE CpeAHEro 0oO0IIero oOpa3oBaHUs 3aBepIIacT
Ounonoruveckoe o0pa3oBaHKE B MIKOJE U OPUEHTHPOBAH Ha paCIIMpEHUE W yriyOJeHne 3HaHUMN
00ydJarommxcsi O JKUBOM TIPUPOJE, OCHOBAX MOJEKYISIPHOM W KJICTOYHOM OmoJIoTHH,
HMOpHUOJIOTUN U OHOJOTUHU Pa3BUTHS, T€HETHKHU, CENEKIUH, OMOTEXHOJIOTHH, 3BOIIOIMOHHOTO
YUEHUS U IKOJIOTHUH.

W3yuenue yuebHOTrO TipeaMmeTa «bruonorus» Ha yriayOJIeHHOM YPOBHE OpPUEHTHUPOBAHO Ha
MOATOTOBKY OOYYAIOMMXCSl K TOCIEIYIONIEMY TOJIYYCHHIO OWOJIOTHYECKOro oOpa3oBaHUs B
By3axX M OpPraHM3alMsIX CPEAHEro MpodeccHoHaNbHOro oopazoBaHusi. OCHOBY €ro coiepxaHus
COCTaBIISIET CHUCTEMa OMONOTUYECKUX 3HAHUHM, MONYYEHHBIX MPU H3YYCHHH OOYUYAIOUTUMUCS
COOTBETCTBYIOIIMX CHCTEMATUYECKHX pa3JesioB OHOJIOIMM Ha YPOBHE OCHOBHOTO OOIIETro
obpazoBanus, B 10—11 kmaccax 3T 3HaHUS MOTYYalOT pa3BUTHE. TakK, pacCIIUPEHBI U YTITYOJICHBI
OMOJIOTHYECKHE 3HAHUSA O PACTeHHSX, >KMBOTHBIX, rpubax, OaKTepusix, OpraHu3Me 4YeloBeKa,
o0IIMX 3aKOHOMEPHOCTSIX JKU3HH, JOMOJHHUTEIHHO BKJIIOYEHBI OWOJOTMYECKHE CBEICHUS



MPUKJIAHOTO M TOUCKOBOTO XapaKTepa, KOTOPhle MOXHO HCIOJIb30BATh KaK OPUEHTHPHI IS
nocienyoomero Beidopa mnpodeccurn. BozMokHa Takke MHTErpanus OMOJIOTHYECKUX 3HAHUH C
COOTBETCTBYIOIIUMH 3HAHUSAMH, TIOJTYYEHHBIMU O0YYAIOMIUMUCS TPU U3YUYECHUH (PU3UKH, XUMHH,
reorpauu u MaTEMaTHKH.

CtpykTypa mnporpamMmbl 1Mo ydeOHOMY mnpeaMery "buonorusa" oTpakaeT CHCTEMHO-
YPOBHEBBIM M 3BOJIOLUOHHBIN MOAXOAbI K M3yueHUto Ouosoruu. COriacHo UM, HU3y4aroTCs
CBOICTBAa U 3aKOHOMEPHOCTH, XapaKTEPHbIE JJIS )KUBBIX CHCTEM PA3HOI'O YPOBHSI OpraHU3alluy,
SBOJIIOIIMM OPraHUYECKOr0 Mupa Ha 3emile, COXpaHEHHUs OHOJOTMYEeCKOro pazHooOpaszus
maHeTel. Tak, B 10 Kiacce HM3ydarOTCs OCHOBBI MOJICKYJISIPHOW M KJIETOYHOW OHOJIOTHH,
AMOPHOJIOTUN ¥ OMOJIOTUU PA3BUTHS, TCHETUKU U CEJIEKLIUHU, OMOTEXHOJIOTHH U CUHTETUYECKON
OuoNOTHH, aKTYyaJu3UpPYyIOTCS 3HAaHUS OOydaroumxcs 1O OOTaHWKE, 300JI0TUH, AHATOMHH,
duznonoruu venoseka. B 11 kitacce n3y4aroTcsi SBONIOIMOHHOE yYEHUE, OCHOBBI AKOJIOTHU H
yueHue o 6uocdepe.

VYueOublii mpenmer «buomorus» TpU3BaH OOECIIEYUTH OCBOCHHE OOYYaIOIIMMUCS
OMOJOTMYECKUX TEOPUM M 3aKOHOB, WJEH, NPUHLMUIIOB W MPaBWJ, JEXKAIIMX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAy4YHON KapTHHBI MHUpa, 3HaHUH O CTPOEHUH, MHOrooOpazuu u
OCOOCHHOCTSIX KJIETKH, OpraHu3Ma, MOMYJSIUU, OHOIEHO03a, DKOCHCTEMBbI, O BBIIAIOIINXCS
HAy4YHBIX JOCTH)KEHMSIX, COBPEMEHHBIX HCCIEIOBAHUAX B OHOJOTMM, NMPUKIAJAHBIX aCIEKTax
Ouonornyeckux 3HaHWM. /s pa3BUTHS W MONAEep)KaHUS MHTEpeca O0O0YJaromuXcs K OMOIOTHH
HapsIly CO 3HAYUTEIBHBIM 00bEMOM TEOPETUYECKOI0 MaTepuaia B COACPKaHUHU MPOTrPAMMBI IO
OHOJIOTUN TPETyCMOTPEHO 3HAKOMCTBO C HMCTOpWEH CTAaHOBIICHUS U PAa3BUTHS TOW WIM MHOMN
oOnacTu OMOJNOIMM, BKJIAJIOM OTEUECTBEHHBIX M 3apyOekHBIX YUEHBIX B PELICHUE Ba)KHEHIINX
OMOJOTUYECKHUX U KOJOTUYECKUX MTPOOIIEM.

Llens u3yuenust yue6Horo npeamera «buonorus» Ha yriyOlnEHHOM ypOBHE — OBJIAJICHUE
00y4aromyUMHUCS 3HAHUAMH O CTPYKTYpHO-(DYHKIIMOHAJIBHOW OpraHU3allMi >KUBBIX CHCTEM
pPa3HOTO paHra u NpuoOpeTeHne YMEHHUI UCII0NIb30BaTh 3TH 3HAaHUS B (OPMUPOBAHUU HHTEpEca
K OompenenéHHoi o0mactu mpodecCHOHATbHON NeATeNbHOCTH, CBSI3aHHOW C OMOJIOTHEH, WU K
BBIOOpY y4eOHOT0 3aBeIeHHs I POAOIKEHHUS OMOJIOTHYECKOro 00pa30BaHuUs.

JlocTikenue neiau u3ydeHus yuyeOHoro mpenmera «buonorus» Ha yriyOJa€HHOM ypOBHE
o0ecrieunBaeTcs pelIeHueM CIEAYIOINX 3a1au:

OCBOCHME  OOYYalOIMMHUCS  CHUCTEMbl  OMOJIOTMUECKMX 3HAaHWM: 00  OCHOBHBIX
OMOJIOTHYECKUX TEOpHUSX, KOHLEMIMAX, TMIIOTe3aX, 3aKOHAX, 3aKOHOMEpPHOCTSAX W IpaBHIIaX,
COCTaBISIIOIMX COBPEMEHHYIO E€CTECTBEHHO-HAayYyHYH KApTUHY MHpa; O CTPOCHMH,
MHOT000pa3ui U OCOOEHHOCTAX OMOJOTMYECKHX CHCTEM (KJIETKa, OpraHu3M, MOMYJSLus, BU,
ouoreorieHo3, Ouocdepa); O BBIJAIONIUXCS OTKPHITHUSX W COBPEMEHHBIX HCCICIOBAHUSIX B
OHOJIOTHH;

O3HaKOMJICHHE  oOydyaroImuxcs ¢  MeTOJAaMM  MO3HAaHWS  KUBOM  TPUPOABL:
HCCJIEIOBATEILCKUMU METOAaMU OMOJIOTMUECKUX HAyK (MOJEKYJISIpHOU U KIETOYHON OMoJoruu,
AMOPHUOJSIOTUN M OWOJIOTUH PAa3BUTHS, TEHETUKU U CENEKIUH, OMOTEXHOJOTHH U CUHTETHUECKOMN
OMONIOTHH,  TMAaJEOHTOJOIMH, OKOJOTMM); METOAAMU  CaMOCTOSATENBHOTO  MPOBEICHHS
OMOJNIOTHYECKHX HCCIeIOBAaHUNA B Jlaboparopuu M B IpHpone (HaONoaeHHe, H3MEpeHHe,
JKCIIEPUMEHT, MOJIETTUPOBAHUE);

OBJIaJiIcHUE OOYYaIOUIUMUCS YMEHHMSIMH: CaMOCTOSITENIbHO HAaXOAWTh, aHAIU3UPOBATH U
UCTIOJIb30BaTh OMOJIOTUYECKYIO HH(POPMAIIHIO; TTOIb30BATHCA OMOJIOrMYECKON TEPMUHOJIOTHEN U
CUMBOJIMKOW; YCTaHaBIMBAaTh CBSI3b MEXAYy pa3BUTHEM OHMOJOTMUM M COLHUAIBHO-
SKOHOMMYECKUMU M SKOJIOTMUYECKUMH MpOoOJieMaMU YeJlIOBEYECTBA; OLEHUBATh IOCIEICTBUS



CBOEH JCATEIHPHOCTH 110 OTHOUIEHHUIO K OKpPYXalomeld MPUPOTHON cpene, COOCTBEHHOMY
30POBBI0 W 3/I0POBBIO  OKPYKAIOIIMX JIIOAEH; OOOCHOBBIBaTb M COOJIOJATh MEpHI
npodHIaKTUKNA WHPEKIMOHHBIX 3a00JIeBaHuil, MpaBuia MOBEACHUS B MPUPOAE U 0OecreueHus
0e30MacHOCTH COOCTBEHHOM >KU3HENEATEIbHOCTH B UPE3BbIYAWHBIX CUTYalUSX MPUPOIHOTO U
TEXHOTCHHOTO XapakTepa; XapaKTepHU30BaTh COBPEMEHHbIE HAyudHblEe OTKpPBITHS B 001acTu
OuoJjioruu;

pasBUTHE Yy 00YYAIOLINXCS MHTEUIEKTYyaIbHBIX U TBOPYECKUX CIIOCOOHOCTEH B mpoliecce
3HAKOMCTBA C BBIJAIOIIMMHCS OTKPBITUSMH M COBPEMEHHBIMHU HCCIIEOBAaHHUSIMH B OHOJIOTHH,
pelaeMbIMH €10 MpodjIeMaMHi, METOJ0JIOTHEH OMOJIOrHYeCKOro MCCIEeIOBaHusl, MPOBEICHUS
OKCIEPUMEHTAIBHBIX HWCCICAOBAHHUM, pemeHnss OWOJOTHYECKUX 3a/ad, MOJEIUPOBAHUS
OMOJIOTUYECKUX 00BEKTOB U IPOIIECCOB;

BOCIHTAHHUE Y OOYYarOIIMUXCSl LIEHHOCTHOTO OTHOIICHMsS K JKUBOHW MPHUPOJE B LEIOM U K
OTIENbHBIM €€ 00beKTaM U SBJICHHUSIM; (OPMHUPOBAHUE OSKOJOTUYECKOW, TE€HETHYECKOU
IPaMOTHOCTH, OOIIEH KyJIbTYyphl MOBEIEHHUS B NPHUPOJEC; MHTETPAIMH €CTECTBEHHO-HAYYHBIX
3HAHHM;

nprodpeTeHue 00yJarIUMUCA KOMIIETEHTHOCTH B PAllMOHAIBHOM MPUPOAOIOIB30BAHUN
(cobmroneHne TMpaBWUJl TIOBEJEHUS B TMIPUPOJIE, OXPaHbl BHJIOB, SKOCHUCTEM, OHOCGhEpHI),
COXpaHEHUU COOCTBEHHOTO 3J0POBbA U 3J0POBbS OKPYKAIOIIMX JIOACH (COOMIONCHHUS Mep
npopMIaKTUKK  3a0o0JieBaHMUM,  oOecrieueHre  O€30MAaCHOCTH  KU3HENEATECIbHOCTH B
Ype3BBIYAMHBIX CUTYAIUSX MIPUPOHOTO U TEXHOICHHOT'O XapaKTepa) Ha OCHOBE MCIIOJIb30BaAHUS
OMOJIOTUYECKUX 3HAHUN U YMEHUI B MOBCETHEBHOM KU3HU;

CO3/IaHWE YCJIOBUH Ui OCO3HAaHHOTO BBIOOpa OOYYAIOIIMMHUCS WHIAWBHIYaTbHON
0o0pa3oBaTeNbHON  TpPAaeKTOpUH, CHOCOOCTBYIOLIEH mocienymomeMy IpodhecCHOHATBHOMY
CaMOOIIPEJICIEHNI0, B COOTBETCTBUM C HWHAWBHUAYAIBHBIMU HHTEpecaMH M TMOTPEOHOCTIMHU
pEeruoHa.

OO0miee ymuciiO 4acoB, OTBEACHHBIX Ha W3yuye€HUE OHOJOTMU Ha YIiIyOJIEeHHOM YpOBHE
cpennero obmiero oOpasoBanmsi, coctaBisier 204 ugaca: B 10 wmacce — 102 gaca (3 yaca B
Heznento), B 11 kmacce — 102 gaca (3 vaca B Hefiento).

Ot10op oOpraHuM3alMOHHBIX (OpM, METOJOB M  CpeACTB OOyueHUs OMOJIIOTUH
OCYIIECTBIISICTCSI C YUETOM CIEIU(PHUKN €ro COJEpKaHUs W HANpPaBICHHOCTH Ha MPOJIOIDKEHHE
OHMooTNYecKoro o0pa3oBaHUs B OPTaHM3ALMUAX CPEAHETO MPO(PECCHOHATBHOTO W BBICIIETO
o0Opa3oBaHusl.

OO0s3aTenbHBIM YCIOBHEM IpU OOy4eHHH OMOJIOTHM HAa YIIyOJIEHHOM YpPOBHE SIBIISETCS
MpOBECHUE J1aO0OpaTOPHBIX U TMpakTHUeckux pabdor. Takke ywyacthe oOydammxcs B
BBITOJIHEHUH  TPOEKTHBIX W y4eOHO-HMCCIIEIOBATEILCKAX  paboT, TeMaThka KOTOPBIX
OTIpeNieNIIeTCsl YUYHUTEJeM Ha OCHOBE HMEIOIIMXCS MaTepHalIbHO-TEXHUYECKUX PECYpCOB U
MECTHBIX IPUPOAHBIX YCIOBUH.



COJAEPKAHUE OBYYEHUA
10 KJIACC

CoaepxaHue MpPOrpaMMbl, BBIIECIEHHOE  KVYPCUBOM, HE BXOJAUT B  IPOBEPKY
rocynapcTBeHHoU urorosoi arrecrauuu (I'MA).

Tema 1. Buosnorus kak Hayka

CoBpemenHast 6uosnorusi — KOMIUIEKCHas: Hayka. Kparkas uctopusi pa3BUTUs OMOJIOTHH.
buonornueckue Hayku W u3ydaemble UMH mpoOiembl. DyHpaameHTaldbHbIC, NPUKIATHBIE U
IIOMCKOBBIE HAYYHbIE CCIIE0OBAHUS B OMOJIOTUH.

3HayeHue OuoJOrHMM B (DOPMUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. IIpodeccun, cBszanHple ¢ Ouonorueil. 3HaueHWe OHMONOTHMH B MPAKTUYECKON
JEATEIbHOCTH YEJIOBEKA: MEIUIIMHE, CEJIbCKOM XO34WCTBE, IPOMBILIJICHHOCTH, OXpaHe
IPUPOJIBIL.

JleMoHCTpaL U

[Toptpetsr: Apucrotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. Japsun, Y. I'apsei, I
Mennens, B. W. Bepnanckuii, M. II. IlaBno, M. . MeunukoB, H. W. Basumnos, H. B.
Tumodees-Pecosckuit, . Yorcon, ®@. Kpuk, /1. K. bensies.

Tabmuubl u cxembl: «CBsI3p OMOJIOTUU C APYTMMHU HayKaMm», «CuUcTeMa OMOIOTHYECKHX
HayK».

Tema 2. /KuBble cucTeMbl H X H3y4YeHHE

KuBble cuctembl Kak npeaMeT n3ydeHus: ouosoruu. CBOMCTBA )KUBBIX CUCTEM: €IMHCTBO
XUMHYECKOTO COCTaBa, JUCKPETHOCTh M LEJIOCTHOCTh, CIIOXKHOCTh H YINOPSAJOYEHHOCTh
CTPYKTYpBI,  OTKPBITOCTb, CAaMOOpPraHM3als, CaMOBOCIIPOM3BEICHHE, Pa3ApPakKMMOCTh,
W3MEHUYUBOCTb, POCT U Pa3BUTHE.

YpoBHM OpraHuM3aldd JKUBBIX CHCTEM: MOJEKYJISAPHBIA, KIETOYHBIM, TKAHEBBIM,
OpraHNU3MEHHBIM, MONYJISILIHOHHO-BUIOBO, HKOCHUCTEMHBIN (OMOreoneHOTUYECKHIA ),
6uocdepHsbiil. IIporeccsl, NPoUCXOAsIIME B KHUBBIX cucTeMax. OCHOBHbIE MPU3HAKH YKUBOTO.
XKuznp kak opma cymecTBoBaHus Marepuu. Hayku, u3ydaroniue >KuBble CUCTEMbI Ha Pa3HbIX
YPOBHSX OpraHU3alllu.

N3yuenue xuBbIX cucteM. Mertoapl Ouonorudeckod Hayku. HaOmrogeHue, n3mepeHwue,
DKCIEPUMEHT, CHCTeMaTu3auus, MeTaaHanus3. [loHsaTMe o0 3aBUCUMOH M HE3aBHCHUMOM
nepeMeHHo#. [lnanupoBanue skcnepumenta. IlocraHoBka u mnpoBepka rumnote3. Hynesas
runore3a. [lonsTue BEIOOPKU U €€ 10CTOBEpHOCTh. Pazdpoc B Ouonornueckux qaHHbIX. O1eHKa
JIOCTOBEPHOCTH MOJIYUEHHBIX pe3yslbTaToB. [IpHunHbI HCKaXXE€HUSI PE3yJIbTaTOB HKCIEPUMEHTA.
[ToHsiTHE CTATUCTUYECKOTO TECTA.

JleMoHCTpaLuu

Tabmuupel u cxembl: «OCHOBHBIE MPU3HAKU JKU3HUY», «bBHOIOTMYECKHE CHCTEMBI»,
«CBONCTBA )KMBON MaTepun», Y pOBHHM OPraHU3ALMH KUBOU MPUPOb», «CTpoeHNEe )KUBOTHON
KIeTkn», «TkaHm  KUBOTHBIX», «CHCTEMBl OpPraHOB  YEJIIOBEYECKOTO  OpPraHU3May,
«buoreonenos», «buocdepay, «MeToabl U3ydeHHUS KUBOH PUPOIBD».

O6opynoBanue: 1abopaTtopHOoe 000PYAOBaHUE IJIsI TPOBEACHUS HAOIIOACHHHN, H3MEPEHUH,
SKCHEPUMEHTOB.

IIpakTyeckas padora «licnonp3oBaHME pa3aMYHBIX METOAOB IPU H3YYEHUM MKUBBIX
CUCTEM.

Tema 3. buonorus Kjierku



Knerka — cTpykTypHO-(QYHKIMOHAIbHAS €IUHULA KUBOrO. VCTOpHS OTKpBITUS KIETKH.
Paboter P. I'yka, A. JleBenryka. Kinerounas teopus (T. IlIBann, M. Illlneiinen, P. Bupxos).
OcCHOBHBIE TIOJIO’KEHUSI COBPEMEHHON KJIETOYHOM TEOpUHU.

Metonbl MOJEKYISIpHOW M KIETOYHOH OMOJIOTMH: MHUKPOCKONHMs, Xpomarorpadus,
anekTpodopes3, MeTOJ MeEuYeHbIX aTroMOB, AudQepeHIHanTbHOe EHTPU(YTrupoBaHUeE,
KyJbTUBUPOBAHUE KIETOK. M3yueHue (uUKCUPOBAHHLIX Kiemok. DIEKTPOHHAsT MHUKPOCKOIHSL.
Kongokanvnaa muxpockonus. Bumanvhoe (npudicusnennoe) usyyeHnue Kiemox.

JdemoHcTpauuu

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

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

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKPOIIPENapaTbl PAaCTUTEIbHBIX, *KUBOTHBIX MU
OaKTepHaIbHBIX KIETOK.

IIpakTuyeckas padora «/3ydyeHue METONOB KJIETOUYHON Oumosioruu (Xpomarorpadusi,
anekrpodopes, nuddepennuanpaoe nearpudyruposanue, [1LIP)».

Tema 4. XuMu4ecKasi OpraHu3anms KJIeTKU

XVMMHYECKUH COCTAB KIETKU. Makpo-, MUKPO- U yJIbTPaMHUKpPOIEMEHTHL. Bona u €€ ponb
KaK pacTBOpHUTENS, peareHTa, y4yacTHE€ B CTPYKTYPUPOBAaHUHM KIETKU, TEIUIOPETYJIsALHUN.
MuHepalibHbIC BEIIECTBA KIIETKH, UX OHMOJOrHYecKasi pojb. POllb KATHOHOB M aHHOHOB B KJIETKE.

Oprannyeckue BelleCcTBa KIETKU. buosornyeckue noaumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpykTyphl OenakoBOM Moiyiekyinbl. IlepBuuHas cTpykTypa Oenka, menTHIHAs
CBs3b. BTOpuuHas, TpeTuuyHas, 4yeTBepTHUYHAas CTPYKTypbl. JleHaTyparus. CBoiicTBa OEIKOB.
Knaccudukanus 6enxoB. buonornueckue Gpynkiuu 6enkos. [lpuonul.

VYrneBoasl. MoHOcaxapuabl, AMCAXapHIbl, OJIMrocaxapujbl M moiucaxapuabl. OOmmi
IUIaH CTPOEHUS U (U3NKO-XUMHUECKHE CBOICTBa yrieBoaoB. buonornyeckue ¢yHKuIUN
YTJIEBOJIOB.

Jlununpl.  TuppodunbHo-ruapodoOHBIe  cBoiicTBa.  Kiaccudukauusa — aunujaos.
Tpurnunepuasl, pochoaunuibl, BOCKU, cTepouibl. bruonornyeckue ¢pynkunn munuaon. Ooume
CBOWCTBA OMOJIOTMYECKMX MeMOpaH — TeKy4ecTb, CHOCOOHOCTh K CaMO03aMbIKaHUIO,
MOJIyIIPOHHUIIAEMOCTb.

Hyxneunosbie xucnotel. IHK u PHK. Ctpoenune nyknenHoBbIX KucioT. HykiaeoTumsl.
[Mpuniun komminementapHoctu. [Ipasuno Yapradda. Crpykrypa JHK — nBoiinas crupaib.
Mecronaxoxaenue u 6nonorndeckue pynkuuu JHK. Buasr PHK. @ynkunun PHK B kietke.

Crpoenune monekyinbl AT®. Makposprudyeckue cBa3u B moiiekyine AT®. buosmornyeckue
byakuun  AT®. BoccraHoBIeHHBIE TMEPEHOCUYMKH, UX (YHKIUH B KJIeTKe. /[pyeue
HyKneozuompugocgpamor  (HTD). CexBenupoBanue  JIHK.  Memoowr  cenomuxu,
MPAHCKPURMOMUKY, NPOMEOMUKU.

CrtpykrypHast Ouojyorusi: OMOXMMHYECKHEe M OHOpU3NYECKUE HCCIEAOBAaHUS COCTaBa U
MIPOCTPAHCTBEHHON CTPYKTYypbl OuoMOjeKkyl. Moodenupoeanue cmpykmypovl U @QYHKYui
Ouomonexyn u ux komniekcos. Komnvromepuwiti ouzaiin u opeanudeckuii cunmes OUOMONIEKYI U
UX HenpUPOOHbIX AHANLO208.

JeMoHCTpauMu

[Toptpetsrt: JI. [Tonunr, k. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankiun, ©. Caurep, C.
IIpy3unep.

[uarpammsl:  «PacnpenencHue XUMHUYECKHX JJIEMEHTOB B HEXKHMBOW  IIPUPOACY,
«Pacnipenenenne XUMAYECKUX JIEMEHTOB B )KMBOU ITPUPOIE».



Tabmunel u cxembl: «llepuonuyeckass Tabauia XUMHYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIbl BOABI», «BemectBa B cocTaBe opraHu3smMoB», «CTpoeHHE MOJIEKYNbI Oenkay,
«CTpyKTYypbl OENmKOBOW MOJEKYNIbI», «CTpOeHHE MOJEKYN YrieBoaoB», «CTpoeHHEe MOJEeKYI
nunuaoBy, «HykiienHOBBIE KUCIOTh», «CTpoeHue MONeKyIbl ATD.

O6opynoBaHue: XuMU4ecKas ocya 1 00opyaoBaHue.

JlaGopaTopHnas padora «OOHapyxeHue OEIKOB C IOMOIIbIO KAUE€CTBEHHBIX PEaKIUil».

JlabopaTopnas pa6ora «lccienoBanne HyKIEMHOBBIX KUCIIOT, BBIJEIEHHBIX U3 KJIETOK
pa3IMYHBIX OPTaHU3MOB.

Tema 5. Ctpoenue n QyHKIUM KJIETKH

Tumbl KJIETOK: dyKapHOTHUECKass W mpokapuorudeckas. CTpyKTYypHO-(YHKIHOHAIbHBIC
00pa3oBaHus KJIETKH.

CrtpoeHue mnpokapuoTHueckoil kieTku. Kietounas crenka OakTepuil u  apXeu.
OcoOeHHOCTH CTpOeHUs TeTepoTpo(PHON U aBTOTPOPHON MPOKAPUOTHUECKUX KIETOK. MecTo u
pOJIb MPOKAPUOT B OMOLIEHO3AX.

Crpoenrie 1 (QyHKIIMOHHPOBAHNE DYKAPHOTHUECKOW KieTKu. IlmazmaTuueckas memOpaHa
(mmazmanemma). CTpykTypa IUIa3MaTuyeckoil MeMOpanbl. TpaHCIOPT BeHIECTB 4Yepes
MIa3MaTHYeCKyl0 MeMOpaHy: maccuBHBIA (quddys3us, obnery€énnas nuddQysus), aKTUBHBIN
(mepBUYHBI M BTOPUYHBIA aKTUBHBIA TpaHcmopT). IlomympoHunaemocts mMemOpanbl. Pabora
HATPHUII-KaJIMEeBOr0 Hacoca. DHAOMUTO3: MUHOIUTO3, (paronnTo3. Dk3ouuTo3. Kinerounas creHka.
Crtpykrypa v QyHKIUU KJIETOYHON CTEHKU pacTeHU, rprOoB.

[Muronnazma. I{uto3ons. Llutockener. JBmwkenue mutoraazMbel. OpraHoufbl KIETKU.
OnHoMeMOpaHHbIE OpraHOUbl KIETKH: 3HjomnazMatudeckas cetb (OIIC), anmapat [Nombmxu,
JN30COMBI, UX CTpoeHHE W (YHKIUHU. B3anMOCBS3b OAHOMEMOpPAaHHBIX OPraHOUIOB KIIETKH.
CrpoeHue TIpaHyISIpHOTO peTuKkynyma. Mexanusm nanpasnenus 6enxkoé ¢ OIIIC. Cunres
pacTBopuMbIX  OenkoB. CHHTE3  KJIETOYHBIX  MeMOpaH. ['mankuil  (arpaHyssipHBIN)
sHOIUIa3MaTHUecKuid peTukynyM. CekperopHas ¢yHkuus anmapata ['ombmxu. Moouguxayus
benxos 6 annapame I onvoorcu. Copmuposexa benkos 6 annapame I onv0dcu. TpaHCTIOPT BEUIECTB
B KJIeTKe. Bakyonu pactutenbHbIx kieTok. Kierounsrii cok. Typrop.

[TomyaBTOHOMHBIE OpraHOWIBl KJIETKH: MUTOXOHAPHUM, MIacTUAbl. [Ipoucxoorcoenue
mumoxonoputi u naacmuod. Cumodbuocenes (K.C. Mepesckosckuii, JI. Mapeynuc). CtpoeHue u
GYHKIMM MHUTOXOHApUH W 1acTul. llepBuuHble, BTOpUYHBIE U CIIOXHBIE IIACTH[BI
(OTOCHHTE3UPYIOIUX JYKApUOT. XJIOPOIUIACTBI, XPOMOIUIACTHI, JIEWKOIUIACTHI  BBICIIMX
pacTeHUN.

HememOpanubie opranouas! kinetku CtpoeHune u (yHKIUU HEMEMOpPaHHBIX OpPraHOHIOB
KieTku. PubGocombl.  [lpomescymounvie @uramenmol. MuxpoumiaMeHTbl. AKmuHo8bie
Mukpogpunamenmoi. MBpIIIEUHbIE KICTKU. AKMUHOBblE KOMHOHEHMbl HEeMbIUEUHbIX KAEmOK.
MuxkpotpyOouku. Kietounsiit nentp. CrpoeHHe | JABWKEHHE JKTYTHKOB U PECHUYEK.
Muxkpotpy6ouku nuroriasmsl. Llentpuons. berku, accoyuuposanuvie ¢ MukpoguiameHmamu u
Mmuxpompyboukamu. Momopmwie benxu.

SAnpo. Obonouka gapa, XpOMaTHH, KapHOIUIa3Ma, SAPBIIIKH, UX CTPOCHUE M (DYHKIUH.
Snepubliii GenkoBbIid MaTpuKC. [IpoCTpaHCTBEHHOE PACHOJIOKEHHE XPOMOCOM B HMHTEp(ha3HOM
anape. Jyxpomamun u 2emepoxpomamur. belku XpomaThHa — TUCTOHBIL. J{unamuxa s0epHouU
0bon04KU 8 Mumose. foepHulil mpancnopm.

Knerounsie  BkimtoueHus.  CpaBHHTENbHAas  XapaKTEPUCTUKA  KIETOK  DYKapHOT
(pacTUTENnBHOM, KUBOTHOM, TPUOHOI).

JemMoHCTpauMu



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

Tabmuubl u cxembl: «CTpoeHHE SYKapHOTHYECKOH KIETKH», «CTpoeHHe >KMBOTHOMN
KJIeTKN», «CTpOeHUE pacTUTENbHON KieTKn», «CTpoeHne MUTOXOHIpUMY, «Snpo», «CtpoeHue
IIPOKAPUOTUYECKOU KIICTKH.

OO6opynoBaHue: CBETOBOM MHKPOCKOI, MHUKPOIpPENapaTbl PacTUTENbHBIX, >KUBOTHBIX
KJIETOK, MUKPOIIPETIapaThl 0aKTepUAIbHBIX KJIETOK.

JlabopaTopnasi paGora «3yueHne cCTpoeHUs KIETOK pa3IMYHbIX OPraHU3MOBY.

IIpakTuyeckasi padora «/3ydeHue CBOMCTB KJIETOYHOW MEMOpaHBI».

JlabopaTopnas padora «/ccinenoBaHue Iia3Moin3a U JCMIIa3MOJIM3a B PACTUTEIBHBIX
KJIETKax.

IIpakTHyeckas padora «I3yueHue IBUKEHUS HUTOIIA3Mbl B PACTUTEIBHBIX KIETKaX).

Tema 6. O0MeH BeleCTB U NPeBpalleHHe JHEPIMHU B KJIeTKe

AccUMMIAIMS U JUCCUMWIALUSA — JBE€ CTOPOHBI MeTabosnn3ma. Tumsl oOMeHa BEIleCTB:
aBTOTpOGHBIH ®  TeTepoTpoHBIA. YdyacTHe KuciIopoga B  OOMEHHBIX — IpoIeccax.
OHepreruyeckoe obOecrneueHue kietku: npespamieHue ATdD B  0oOMEHHBIX Ipoleccax.
depMEeHTATUBHBIN XapakTep peakuuid KIEeTOYHOTro Mmeraboiu3ma. depMeHThl, UX CTpPOEHHE,
cBoiicTBa W MexaHu3M aedctBus. Kodepmentbl. Otianuus (GepMEHTOB OT HEOPraHMYECKHX
KaTajau3aTopoB.  benku-akTUBaTOppl U OEIKU-UHTMOMTOpBL.  3aBUCUMOCTb  CKOpPOCTHU
(epMEHTAaTUBHBIX PEAKIMI OT pa3Iu4HbIX (PAKTOPOB.

[lepBUYHBI CHHTE3 OpraHMYECKHUX BEIIECTB B KieTke. PoToCUHTE3. AHOKCUSEHHbIU U
oKcuzennvlli  pomocunmes 'y oaxmeputi. Ceemocobuparowue nueMeHmvl U NUSMEHMbl
peaxkyuonnoz2o yenmpa. Ponp xmopomiactoB B mporuecce (porocuHTe3a. CBeToBas U TEMHOBas
daspl. @omoovixanue, Cs., C4. u CAM-munvt pomocunmesa. IIpogyKTUBHOCTh (HDOTOCHHTE3A.
BausiHue pa3nuuHbIX GakTOpOB Ha CKOPOCTh (POTOCHHTE3a. 3HauUeHHe (POTOCHHTE3A.

XemocuHTe3.  Pa3HooOpasue  OpraHM3MOB-XE€MOCHHTETHUKOB:  HUTPHU(PHULUUPYIOIINE
OaxTepuu, Kene300aKkTepuu, cepoOaKTepuu, BOJOPOIHbIE OaKkTEepUU. 3HAUEHUE XEMOCHHTE3A.

AHaspobHbIe opraHu3Mbl. Buael Opoxkenus. [IpoaykTsl OpokeHUS U MX MCIIOJNb30BaHHE
4eJI0BEKOM. AHa’pOOHBIE MHKPOOPTaHU3Mbl KaK OOBEKThl OMOTEXHOJOTMH U BO30yIUTENH
0oe3HEeH.

AspoOHBIE OpraHu3Mbl. DTanbl YHEPreTHYecCKOro oOmeHa. [loaroToBUTENbHBIN STall.
['mukonu3 — 6eCKUCIOPOAHOE PACIIECTIIIEHUE TITHOKO3bI.

buonorudeckoe okucieHHe, UM KIETOYHOE JbIXaHue. Poib MUTOXOHIpUI B mpoleccax
O6uonornyeckoro okucieHus. Lluximyeckue peakuuu. OxuciautenabHoe (GochopuiimpoBaHHE.
Onepeuss membpanunozo epaouenma npomonos. Cumnmes ATD: paboma npomomnnot ATD-
cunmaswl. llpenMyiiectBa a’poOHOTO MyTH OOMEHa BEIIECTB Tepe]] aHadpPOOHBIM.
O} PeKTUBHOCTH IHEPTreTHIECKOTO OOMEHa.

JleMoHCTpanuu

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

Tabmuubl 1 cxembl: «PoTOCHHTE3», «IHEpreTUudeckuii oOMeH», «buocuHTe3 OemKay,
«Ctpoenue pepmMeHTay, «XeMOCHHTE3.

OO6opynoBaHue: CBETOBON MUKPOCKOI, 000pYJOBaHUE JJIsl IPUTOTOBJIECHUS TOCTOSIHHBIX U
BPEMEHHBIX MUKPOIPENAapaToB.

JlaGopaTtopnas pabora «/3ydyeHue KaTaJUTUYECKOW aKTUBHOCTH (epMeHTOB (Ha
IpUMEpE aMHJIa3bl WK KaTajaasbl)».



JladopaTropnasi pab6ora «l3yueHue (pepMEHTAaTHBHOTO pACIICIUICHUS TEPOKCHIA
BOJIOPO/Ia B PACTUTEIbHBIX U )KUBOTHBIX KJIETKAX).

JlaGopaTopHnas padora «CpaBHeHHUE MPOLECCOB (POTOCHHTE3a M XEMOCHHTE3a».

JladopaTopnasi padora «CpaBHEHHE TTPOLIECCOB OPOKEHUS U JIBIXAHUSI.

Tema 7. HaciiencrBeHHasi uHpopManus U peaju3amnus eé B KIeTKe

Peakuuu matpuuHoro cunresa. [IpuHIUIT KOMIUIEMEHTAPHOCTH B PEAKIUAX MATPUYHOTO
cuHTe3a. Peanmsanus HacnencTBEHHOM uWHGpopMmauuu. |'eHeTWyeckwii KOJ, €ro CBOICTBa.
Tpanckpunuus — matpuudbli cuate3 PHK. [IpuHIuUOBI TpaHCKpUMNIUK: KOMILJIEMEHTapHOCTD,
AHTUIIAPAJUIEIbHOCTh, aCUMMETPUUHOCTh. Cospegsanue mampuunvix PHK 6 sykapuomuueckoii
knemxke. Hexooupyrowue PHK.

Tpaucnsus u e€ sranbl. Yyactue TpancnoptHeix PHK B OmocuuTe3e Oenka. YcioBus
ounocunTe3a 6enka. Koguposanre aMuHoKuciI0T. Ponbs pubocom B OuocuHTe3e Oenka.

Coepemenunvie npedcmasienus o cmpoeHuu 2enog. OpraHuszaiys TeHoMa y MPOKapuoT U
9YKapHOT. Perymsanuss akTHBHOCTH T€HOB y mnpokapuoT. [ummore3a omepona (®@. XKaxo0, XK.
Mano). MonekynapHvle mexanHuzmvl dKcnpeccuu 2eHog y aykapuom. Ponv xpomamuna 6
peaynayuu pabomwl 2enos. Perynsius 0OMEHHBIX MpolieccoB B kieTke. KieTounslii romeocTtas.

Bupychl — HeksleTouHble ()OPMBI KU3HU U 0ONMUTraTHbIe mapa3uThl. CTpOEHHE MPOCTHIX U
CIIOXHBIX BHPYCOB, PETpPOBHPYCOB, OakrtepuodaroB. Kuzuennwiii yuxn [[HK-codepocawux
supycos, PHK-cooepocawux supycos, bakmepuogazos. Obpamuas mpanckpunyus, peeepmasa,
unmezpasa.

Bupycubie 3aboneBaHus uenoBeka, KUBOTHbIX, pactenuid. CIIN, COVID-19,
COIMATHbHBIE U METUIIMHCKHUE TIPOOIIEMBI.

Buoungopmamura: unmeepayus u ananuz 6onvuiux maccusos («bigdata») cmpykmyprvix
buonoeuveckux OauHvix. Hanomexwonoeuu 6 oOuonoeuu u meouyuwe. Ilpoepammupyemvle
@yukyuu 6enxkos. Cnocobbi 00cmasKu 1eKapcme.

JleMoOHCTpaL U

[Toptpetsr: H. K. Konbuos, /1. . IBaHOBCKUI.

Tabmuuet u  cxembl: «buocunTe3 Oenka», «[eHeTwueckuii Kkoa», «Bupycs»,
«baxTtepuodarm.

IIpakTuyeckas padora «Co3iaHnue MOJIEIIH BUPYCay.

Tema 8. /Ku3HeHHBbIH HUKJ KJIETKH

Knetounslii nuki, ero mepuoisl u perymsnus. MaTepdaza u muro3. OcoOeHHOCTH
MPOIIEeCCOB, MpoTekaromux B uHTepdase. [logroroBka kinetku kK aenenuto. [IpecuHTreTnyeckuit
(TTOCTMUTOTUYECKHI), CUHTETUYECKUH U TOCTCUHTETUYECKUI (MPEMUTOTUYECKHUI) MEePUOJIbI
uHTEp(Pa3bl.

Marpuunenii  cunre3 JHK —  perumkanms. Ilpunnuner  perumkanmn — JIHK:
KOMIJIEMEHTAPHOCTh,  MOJYKOHCEPBATUBHBI  CHUHTE3, aHTUIAPAUIEIBHOCTh. MeXaHu3M
permukannu  JIHK.  Xpomocombl. Ctpoenne xpomocoMm. TermoMepbsl U TeiloMepasa.
XPpOMOCOMHBIII HA0Op KJIETKH — KapUOTHUIl. JIMIJIOWIHBIA U TaryiouJHBIA HAO0OPHI XPOMOCOM.
['omonornynbie XxpoMocomsl. [1010BbIE XPOMOCOMBI.

Henenune kierkn — mMuto3. CTagum MHUTO3a UM MPOUCXOJSALIME B HUX MpPOLECCHl. THIIbI
muto3a. Kapuoknnes u nuTokrnHes. buonorndyeckoe 3Ha4eHUE MUTO3A.

Perymsimuss mMuToTHueckoro nukia kieTku. I[Iporpammupyemasi kierouHas rubenb —
arornTo3.



Knerounoe sapo, XxpoMocombl, GyHKIIMOHATbHAS TeHOMUKA. Mexanuzmvl nporugepayuu,
oughghepenyuposku, cmapenus u eubenu kiemox. «L{ugpposas kiemka» — buoungopmamuvecxkue
Mooenu PYHKYUOHUPOBAHUS KILeMKU.

JleMoHCTpPauMu

Tabmuipl u cxembl: «Ku3HEHHBI HUKI KIETKW», «Muto3», «CTpoeHHE XPOMOCOMY,
«Pemmukanus JJTHK».

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MUKpoIpenaparbl: «MHTO3 B KIETKaX KOpELIKa
JTyKay.

JlaGoparopHas padora «/3yueHue XxpoMOCOM Ha TOTOBBIX MUKpOITpENapaTaxy.

JlabopaTopnas paGora «HaOmroneHne MuTO3a B KIETKAaX KOHUMKA KOpEIIKa Jiyka (Ha
TOTOBBIX MUKPOIpENapaTax ).

Tema 9. Ctpoenne n GyHKIIUM OPraHU3MOB

buonornueckoe  pasHooOpazue  opraHu3moB.  OJHOKJIETOYHBIE,  KOJIOHHAJIbHEIE,
MHOTOKJIETOYHbIE OPTaHU3MBbI.

Oco0OeHHOCTH CTPOEHUS U KUZHEAEITEIbHOCTH OJHOKIETOYHBIX OpraHu3moB. bakrepuu,
apxeu, OJIHOKJIETOYHbIE TPUOBI, OJJHOKJIETOUHbIE BOJIOPOCIH, Ipyrue NpoTUcThl. KojgoHuanbHbIe
OpraHU3MBI.

B3anMocBsI3b 9acTel MHOTOKJIETOYHOTO OpraHu3Ma. TKaHH, OpraHbl U CUCTEMBI OPTaHOB.
Opranusm Kak enuHoe 1eioe. 'omeocras.

Tkanu pacrenuit. Tumbel pacTUTENBHBIX TKaHeW: oOpa3oBaTenbHAas, MOKPOBHAs,
MPOBOJAINIAs, OCHOBHAasA, MexaHuueckasd. OCcoOOEHHOCTH CTpoeHUs, PYHKUUNH U PaCIOIOKEHUS
TKaHEN B OpraHax pacTEHUM.

TkaHu JKUBOTHBIX M  YeJOBEKa. THUMBI JKUBOTHBIX TKaHEW: SIHUTETUaIbHAs,
COEIMHUTENbHASA, MbllleuHas, HepBHas1. OCOOCHHOCTH CTPOEHUs, (PYHKIMHA U PaCTOTIOKEHUS
TKaHEeH B OpraHax >KUBOTHBIX U YEJIOBEKa.

Opransl. BereratuBHbie U reHEpaTHBHBIE OpraHbl pacTeHuil. OpraHbl U CUCTEMBI OPraHOB
YKUBOTHBIX U 4yesoBeka. DyHKIIMK OpraHOB U CUCTEM OPraHOB.

Omnopa Tena opranusmoB. Kapkac pacrenunit. Ckenersl OJHOKJIETOYHBIX U
MHOT'OKJIETOYHBIX KUBOTHBIX. HapykHbIl U BHyTpeHHUI ckeneT. CTpoeHUe U TUIIbl COeAMHEHUS
KOCTEH.

JIBwxkeHue oOpraHu3MoB. JIBM)KEHHE OJHOKJIETOYHBIX OPraHU3MOB: aMEOOHIHOE,
KTYTUKOBO€, pEeCHUYHOe. J[IBM)K€HHE MHOTOKJIETOYHBIX PpACTEHUH: TPONMU3Mbl M HACTHUH.
JIBuKeHre MHOTOKJIIETOYHBIX JKUBOTHBIX M UeJIOBEKA: MbIlIeyHas cucrema. Pednexc. CkeneTHbie
MBIIIIIBI ¥ UX padoTa.

[Tutanue opranusmos. Ilornomienre Boabl, YIIEKUCIOrO ra3a ¥ MUHEPaJbHBIX BEIIECTB
pacteHusiMu. [luTtanue >KUBOTHBIX. BHYTpPUIIONOCTHOE W BHYTPUKIETOYHOE MHIIEBapEHHE.
[luraHre NMO3BOHOYHBIX XUBOTHBIX. OT/AENbI MUIIEBAPUTEIBHOTO TpakTa. llumeBapuTenbHbIe
xenesbl. [IuimeBapuTenpHas cuctTemMa 4esioBeka.

Heixanune opraau3MoB. [[pixanue pacrenuid. [Ipixanue sxuBoTHBIX. Auddy3us razoB uepe3
MOBEPXHOCTh KIeTKU. KokHoe nbixaHue. JlpIxarenbHas MOBEepXHOCTh. JKabepHoe U JErodHoe
IbIxaHue. JIpIxaHue TO3BOHOYHBIX YHBOTHBIX M YEJOBEKAa. OBOJIOLHMOHHOE YCIOXHEHUE
CTPOEHHMs JETKUX IT03BOHOYHBIX >KMBOTHBIX. JlpIXaTenbpHas cHCTEMa 4YelOBeKa. MeXaHHu3M
BEHTWISILIMM JIETKUX Y NTUI U MIIeKONUTaloImuX. Perynsanus apixanus. [{pixarenbHble 00bEMBI.

Tpancnopr BeweCTB y OPraHU3MOB. TpaHCHIOPTHBIE CUCTEMBI pacTeHuil. TpaHcmopt
BEUIECTB Yy JKUBOTHBIX. KpoBeHocHass cucrema u €€ opraHbl. KpoBeHOcHas cucrema
MIO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. (Cepane, KpPOBEHOCHBIE COCYyAbl M KpoBb. Kpyru



KpOBOOOpaIeHusl.  OBOJIIOLIMOHHBIE  YCIOKHEHUS ~ CTPOEHUSI  KPOBEHOCHOH  CHUCTEMbI
IIO3BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ peryasnus.

Boinenenne y opranu3moB. Bbigenenue y pacreHuil. BelueneHue 'y  KUBOTHBIX.
Cokpatutenbubie Bakyonau. Opranbsl BbigeneHus. DuibTpanusi, cekpenuss U oOpaTHoe
BCAChIBAHME KaK MEXaHU3Mbl pabOThl OPraHoB BbiAeeHUsA. CBs3b MOJOCTU Tela ¢ KPOBEHOCHOM
Y BBIICTUTEIBHOM cUCTEMaMUu. BpineneHrne y MO3BOHOYHBIX XKHUBOTHBIX M 4YesioBeka. [loukwu.
Crpoenue u ¢pyHkunonupoBanue Heppona. O6pazoBaHre MOYH y YETIOBEKA.

3amuTa y OpraHu3MoB. 3alldTa y OJHOKIJIETOYHBIX OpraHu3MoB. Cropbl OakTepuil u
LIUCTHI IPOCTEHIINX. 3alllMTa Y MHOTOKJIETOUHBbIX pacteHui. Kytukyna. CpencrBa macCUBHOM U
XAMHUYECKOM 3a1uThl. ODUTOHIUIBI.

3amuTa y MHOTOKJIETOUHBIX KUBOTHBIX. [IOKpOBBI M MX POU3BOAHBIC. 3alllMTa OpraHu3Ma
or Oone3neil. MMmyHHas cuctema uenoBeka. KIleTOUHBI U TyMOpalbHBIH HMMMYHHTET.
Bpoxnéuuslii u  mpHOOpeTEéHHBI  cnenuuueckuii UMMYHUTET. Teopus KIOHAJIbHO-
cenexktuBHoro nmmyHnurera (I1. Opnux, ®@. M. bepuer, C. ToneraBa). BocnanutenbHbie OTBETHI
opranu3MoB. PoJib BpoKIEHHOTO UIMMYHHUTETA B PA3BUTHU CUCTEMHBIX 3a00J1€BaHUN.

Pa3apaxxuMocTe M perynsauMs y OpraHu3MoB. PazpakuMocTb y OJHOKJIETOYHBIX
opranu3moB. Takcucel. PazapaxxumocTs U peryisinus y pacteHuil. PocToBble BelecTBa U HX
3HauEHUE.

HepBHast cucrema u peduiekKTopHas peryisiius y >KHBOTHBIX. HepBHas cuctema u eé
OTZENbl. DBOJIIOIMOHHOE YCIIOKHEHUE CTPOEHUS HEPBHOM CHCTEMBbI y JKHUBOTHBIX. OTaensl
TOJIOBHOT'O MO3Ta MO3BOHOYHBIX XUBOTHbIX. Pedrnexc u pednexkropnas nyra. bezycrnoBubie u
YCIIOBHBIE PE(IIEKCHI.

['yMopasibHast perynsmusi W SHIAOKPUHHAS CHUCTEMa >KMBOTHBIX W 4YesoBeka. JKeresbl
DHJIOKPUHHOM CHCTEMBI M HX TOpPMOHBI. [lelicTBue TropmMOHOB. B3auMMOCBS3b HEPBHOU U
SHAOKPUHHOU cucTteM. [ umoranamo-runoduzapHas cucrema.

JleMoOHCTpaLuu

IToptper: U. I1. ITaBnoB.

Tabmuiel u cxeMbl: «OTHOKIETOYHBIE BOAOPOCINY», «MHOTOKIETOUHBIE BOIOPOCIN,
«bakrepun», «lIpocreiimue», «OpraHbl LBETKOBBIX pacTeHui», «CHUCTEMbl OpraHoB
MO3BOHOYHBIX JKUBOTHBIX», «BHYTpEHHEe CTpPOCHHME HACEKOMBbIX», «TKaHU pacTeHHUI»,
«KopueBsie cuctembl», «Ctpoenue ctedisn», «CTpoeHHE IHCTOBOM IUIACTUHKM», «TkaHu
JKUBOTHBIX», «Ckener dyenoBekay, «llumieBapurenbHas cucreMa», «KpoBeHOCHas cucTemay,
«/pxarenbHast  cucrema», «HepBHas cucrema», «Koxa», «MpbllleyHas CUCTEMay,
«BpimenurenbHas cucrema», «DHIOKpUHHAsI cucteMay, «CTpoeHne MbIUby, «MMyHUTETY,
«KumeunomnonoctHpie», «CxeMa MUTaHUs pacTeHHi», «KpOBEHOCHBIE CUCTEMBI MTO3BOHOYHBIX
JKUBOTHBIX», «CTpoeHue ruapb», «CTpoeHUue IuiaHapun», «BHyTpeHHee CTpOEeHHE JO0KIEBOI0
yepBs», «HepBHas cucrema pwid», «HepBHas cuctrema narymku», «HepBHas cucrema
npecMbIkatomuxcs», «HepBuast cuctrema ntuny, «HepBHas cuctemMa MIIEKONMMTAIOMINX,
«HepBHas cuctema yenoBekay», «Peduexcy.

O6opynoBaHue: CBETOBOW MHKPOCKOI, MUKPOMpENnapaThl OJHOKIETOYHBIX OPraHU3MOB,
MUKpOIIpenaparsl TKaHeH, paKOBUHBI MOJUTIOCKOB, KOJUIEKIIMM HACEKOMBIX, UTJIOKOXKUX, KUBbBIC
9K3EMIUIAPBl KOMHATHBIX pacTeHU, TepOapuu pacTeHUN pa3HbIX OTAENIOB, BJIaKHbIE MperapaThl
’KUBOTHBIX, CKEJIEThl TTO3BOHOYHBIX, KOJIJIEKIIUU OECIIO3BOHOYHBIX )KUBOTHBIX, CKEJIET YEJIOBEKa,
o0opymoBaHue JJs JEMOHCTpPAIlMM TMOYBEHHOTO U  BO3AYIIHOTO TIMTAaHUS PACTCHUH,
pacuierieHus Kpaxmana M OenkoB ToJ JeiictBueM (epMeHTOB, OOOpyIOBaHUE IS



JIEMOHCTPALIMH OIBITOB IO U3MEPEHUIO )KU3HEHHON EMKOCTH JIETKMX, MEXaHU3Ma JIbIXaTeJIbHBIX
JBU>KEHUM, MOJIEJIM TOJIOBHOT'O MO3Ta Pa3INYHbBIX JKUBOTHBIX.

JlabopaTopnas padora «/3yueHue TkaHEH pacTeHHII.

JlaGoparopHas padora «/3yueHre TKaHel JKUBOTHBIX).

JlaGoparopHas padora «/3yueHre opraHoB IBETKOBOT'O PAaCTEHUSI.

Tema 10. Pa3MHOkeHMe U pa3BUTHE OPraHU3MOB

®opMbl pa3MHOXKEHUSI OPTaHU3MOB: Oecrioynoe (BKJII0Yasi BEreTaTUBHOE) U 110JIoBOe. Buibl
0ecroI0ro pa3MHOKEHUS: TOYKOBAaHUE, CIIOPYIISLNS, (pparMeHTalus, KIOHHPOBAHUE.

[TonoBoe pasmuHoxkeHnue. [lonoBele kneTku, unum ramersl. Meiio3. Cranguu Mmeiiosa.
IToBenenue xpomocoM B Meno3e. KpoccuHrosep. bronornyeckuii CMbICIH MeH03a U II0JIOBOTO
npouecca. Melo3 1 ero MecTO B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzaponpiieBoe  pasButhe. l'ameroreHe3 y JKUBOTHbIX. [loyoBble — Kene3bl.
OOpa3oBaHue U pa3BUTHE MOJOBBIX KJIeTOK. CrepmartoreHe3 u ooreHes3. CTpoeHHE IMOJOBBIX
KJIETOK.

OmnogoTBOpEHHE M AMOPUOHAIBHOE Pa3BUTHE >KUBOTHBIX. CrOCOOBI OIIOIOTBOPEHUS:
Hapy»KHoe, BHyTpeHHee. [lapTeHorenes.

WuauBuayaibHOE pa3BUTHE OPraHU3MOB (OHTOTEHe3). DMOPHUOIOTHS — HayKa O Pa3BUTHU
opranu3mMoB. Mopghozenez — o0na u3z enasnvlx npobarem smopuonrocuu. Konyenyus mopghozenos
u mooenu mopghocenesa. Ctaauu >MOPHOTEHE3a KUBOTHBIX (Ha MpUMeEpe JATYIIKH). J[pobnenue.
Tunsl apobnenus. [emepmunuposanuoe u Hedepmunupoganuoe opodrenue. bracmyna, munol
onacmyn. OcoOEHHOCTH IPOOJICHUST MIICKOMHUTAIOIMIUX. 3apOJIbIINIEBbIE JUCTKH (TaCTPYJIALINS).
3aknajKka OpPraHOB W TKaHEW U3 3apOJBIIIEBBIX JHUCTKOB. B3anMmHOe BiMsSHUE YacTel
pa3BUBAIOIIETOCS  3apojibllia  (3MOpUOHANbHAS HMHAYKIMS). 3akjajka TIUlaHa CTPOCHUS
JKUBOTHOTO KakK pe3ylbTaT HEpapXUUYeCKHX B3aMMOJEWCTBUI reHOB. BiusHue Ha
SMOpPHOHANIEHOE Pa3BUTHE PA3IUYHBIX (PAKTOPOB OKPYIKAIOIIEH Cpebl.

Poct u pasButue xuBoTHbIX. IlocTamOpuoHanbHbIl nepuon. IlpsmMoe u Hempsimoe
pasButue. PaszButne ¢ Meramopdo3oM y OECHO3BOHOYHBIX M TMO3BOHOYHBIX >KHBOTHBIX.
buonornueckoe 3HaueHUE NPSIMOTO W HENPSIMOTO Pa3BUTHUA, UX PACHPOCTPAHEHUE B MPUPOJE.
Tunbel pocta XUBOTHBIX. @akTOpbl PETYJSIMM POCTAa KUBOTHBIX U yenoBeka. Craauu
MOCTAMOPHUOHAIIBHOTO DPAa3BUTHSl y JKUBOTHBIX M uenoBeka. [leprojpl OHTOreHesa dYesloBeKa.
Crapenue U cMepTh Kak OMOJIOrMYECKHUEe TPOLECCHI.

PasmHOxeHue u pas3Butue pacteHuid. ['ameropur m crmopodpur. Meio3 B KH3HEHHOM
mukie pacreHuil. OOpa3zoBaHMe cmop B Impolecce Meioza. ['ameToreHes y pacTeHMH.
Omiog0TBOpEHNE H Pa3BUTHE PACTUTENBHBIX OPraHu3MOB. JIBOWHOE OIUIOJIOTBOPEHHE Y
IBETKOBBIX pacTeHuit. OOpa3zoBaHHe U pa3BUTHE CEMEHHU.

MexaHu3MBbI peryasiiui OHTOT€HEe3a Y PACTEHHUI U )KUBOTHBIX.

JleMoOHCTpanun

IToptpetsr: C. I'. HaBammn, X. [lIneman.

Tabmunpl u cxembl: «BereraTuBHOe pazMHOKeHUE», «TUIBI GECTIONOro pPa3sMHOKEHHUS,
«Pa3MHOXEHHE XJIaMUJIOMOHa/bl», «Pa3MHOXeHUE HBIIIEHb», «Pa3MHOXEHUE TUJIPBDY,
«Meitoz», «Xpomocombl», «['amerorene3», «CTpoeHHE SULEKICTKH U CIEPMATO30UIa,
«OcHOBHBIE cTaauu OHTOreHe3a», «lIpsiMoe m Hempsmoe pa3BUTHE», «Pa3BUTHE MaliCKOro
Kykayn, «Pa3Butue capanum», «Pa3Butue narymkun», «/[BoliHOe OMIOAOTBOPEHUE Y IIBETKOBBIX
pacteHui», «CTpoeHue CeMsiH OJHOJOJIbHBIX U ABYAOJBHBIX pacTeHU», «KU3HEHHBIH LHUKII
MOpPCKOM  KamycTel», <«JKM3HEHHBIM LUKI MXa», <OKW3HEHHBIH LMK NANOpOTHHKAY,
«KU3HEHHEIN IUKJI COCHED.



OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MUKPOIIpENapaThl SUIEKIECTOK U CIIEPMaTO30U/ 0B,
Mojienb «L{uKI1 pa3BUTHS JIATYLIKI».

JlabopaTtopnass paGora «lI3yueHue CTPOEHMSI TIOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

IIpakTuyeckass padora «BbIsBIIEHHE NMPU3HAKOB CXOJCTBA 3apOAbILIEH MO3BOHOYHBIX
YKUBOTHBIX.

JlabopaTopnasi pabora «CTpoeHnEe OpraHOB Pa3MHOKEHUS BBICIIUX PACTEHUN».

Tema 11. I'eHeTHKA — HAYKA 0 HACJIECTBEHHOCTH U MI3MEHYUBOCTH OPraHM3MOB

Hcropusi cTaHOBIIGHUS W Pa3BUTHS TeHETUKH Kak Hayku. PaGotel I'. Menpens, I'. ne
@®puza, T. Moprana. Pomnb oTeuecTBeHHBIX Y4YE€HBIX B pa3BUTUU reHeTuku. Paborsr H. K.
Konsuosa, H. U. BaBunosa, A. H. benosepckoro, I'. 1. Kapneuenko, FO. A. ®ununuenko, H. B.
TumodeeBa-PecoBckoro.

OCHOBHbIE T€HETUYECKUE MOHATHUS U CUMBOJIbL. ['OMOJIOTUYHBIE XPOMOCOMBI, aJJIEJIbHbIE
IeHbl, aJIbTEPHATUBHbIC NPU3HAKH, JOMMHAHTHBIM M PELECCUBHBIA NPU3HAK, TOMO3UIOTA,
TeTepPO3UroTa, YUCTast JIMHUS, TUOPUABI, TeHOTUN, (QeHOoTHr. OCHOBHBIE METOIbI TEHETHUKH:
TUOPUAOIOTHYECKHM, IUTOTOTUYECKHI, MOJIEKYISIPHO-T€HETUYECKHI.

JdeMoHcTpannn

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

Tabmuie! u cxeMbl: «MeTObl TeHETUKIY, «CXEMBbI CKpEIIBaHU.

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

Tema 12. 3aK0HOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpuanoe ckpemuBanue. IlepBbiii 3akoH MeHaens — 3aKoH €IMHOOOpa3Hs
ruOpuioB nepBoro nokojeHus. IIpaBuno nomuHupoBaHus. Bropoil 3akoH Mennens — 3aKkoH
pacuienieHus npu3Hakos. L{uTosoruueckue 0CHOBBI MOHOTMOPUAHOTO CKpelMBanus. ['nunoresa
YUCTOTHI FaMeT.

AHanuzupytoniee  ckpemuBaHue.  [IpoMexyTouHbIi ~ XapakTep  HaclleZJOBaHMUS.
Pacmiennienue npu3HaKkoB MIPU HEMOJIHOM JOMUHUPOBAHUU.

Jurubpunnoe ckpemuBaHue. TpeTuil 3akoH MeHzens — 3aKOH HE3aBHCHMOTO
HacJIeJOBaHMsI MPU3HAKOB. [uToI0rN4YecKkrie OCHOBBI IUTHOPUIHOTO CKPEIIUBAHMUS.

CueruienHoe HacnenoBanue npuzHakoB. Padoter T. Moprana. CueryieHHOe Hacae10BaHNE
T€HOB, HAapYIIEHNUE CLEIUIEHUS MEXAYy TeHaMU. XpOMOCOMHas TEOpHsI HaCJIE€ICTBEHHOCTH.

I'enernka mona. XpOMOCOMHBIM MEXaHU3M OINpEAEIEHUS Iosla. AyTOCOMBI M IOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHBIi M TreTeporaMeTHbIM MoJ. ['eHeTmdeckas CTPYKTypa IOJOBBIX
xpomocoM. HacnenoBanue npu3HaKoB, CLHEIJIEHHBIX C ITOJIOM.

I'enotun kak uenoctHas cucrema. [lneforponus — MHOKECTBEHHOE JIECHCTBHE TIE€HA.
MHOX€eCTBEHHBIM ayuienu3M. B3aumoaeicTBuE HeaUIENbHBIX T'eHOB. KOMIIJIEMEHTapHOCTS.
Onwucra3s. [Tonnmepns.

I'eHeTMYECKUIT KOHTPOJb PA3BUTHS pACTEHUM, >KMBOTHBIX M 4YEJIOBEKa, a TaKxke
(U3UOJIOTMUECKUX MPOIECCOB, TMOBEACHUS W KOTHUTUBHBIX (yHKUMH. ['eHeTmueckue
MEXaHU3Mbl CUMOHMOT€HEe3a, MEXaHU3MBbl B3aUMOJACUCTBUS «XO3SIMH — MApasuT» U «XO35SUH —
MUKpoOrnom». ['eHeTHuecKre acreKThl KOHTPOJIS U U3MEHEHUS HacjeICTBEHHON nH(popMaluu B
MTOKOJIEHUSIX KJIETOK U OPraHU3MOB.

JleMoOHCTpanuu

IToptpetsr: I'. Menaens, T. Mopras.



Tabmuupl u cxemsl: «IlepBbiii 1 BTOpOM 3akoHBI MeHaens», «Tpetuit 3akoH MeHnmemns»,
«Ananuzupymoliee ckpeumBanuey, «Hemnonnoe noMmuaupoBanuey, «CLeIIEHHOE HACIEJOBaHUE
MPHU3HAKOB y Apo30duiby, «[ eHeTrka nonay, «Kapuotun denoBekay, «Kapruotum aApo30Qpuib,
«Kapuorun ntuis», « MHOXKECTBEHHBIN aJienn3M», «B3anMoneincTere reHoBy.

O6opynoBaHue: MOAENb AJsl IEMOHCTpPAllMU 3aKOHOB €IUHO00pa3usi rTHOPUA0B MEPBOrO
MOKOJICHHSI M PACUIEIUIEHUs] MPU3HAKOB, MOJEIb JJISI JEMOHCTPALIMM 3aKOHA HE3aBUCUMOIO
HACJICIOBAHUS IPU3HAKOB, MOJEIIb JJISl IEMOHCTPAlMU CUEIUICHHOTO HACJIEIOBAHUS IPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKporpenapar: «/po3zodunar.

IIpakTuyeckas paGora «l3ydyeHue pe3ynbTaTOB MOHOTMOPUIHOTO CKPEIIMBAaHUSA Y
JPO30(UITBD».

IpakTuyeckas padora «/3yueHue pe3yabTaTOB AUTHOPUAHOTO CKPELIMBAHUS Y
JIPO30(UITBIY.

Tema 13. 3akoHOMEepPHOCTH U3MEHYNBOCTH

BsanmopnetictBie reHotuna u cpeapl npu (GopmupoBaHuH (eHoTHna. V3MEeHUYMBOCTH
npu3HakoB. KauecTBeHHbIE W  KOJWYECTBEHHbIE NpPHU3HAKK. BUIbI  HM3MEHYHMBOCTH:
HEHACJIEJACTBEHHAs U HACJIEICTBEHHASI.

MonudukanronHass U3MEHUYMBOCTb. Ponb cpeabl B (hopMUpPOBaHUM MOIUGUKAIIMOHHON
n3MeHunBoctu. Hopma peakuuu npusHaka. BapuanunoHHbIl psii M BapuanuoHHas kpusas (B.
Horanncen). CBoiicTBa MOIU(PUKAIIMOHHONH H3MEHYHMBOCTH.

['enotunuueckass W3MEHUYUBOCTh. (CBOWCTBA TE€HOTUIIMYECKOM M3MEHUYUMBOCTH. Bubl
TeHOTUITNYECKOW N3MEHYMBOCTU: KOMOMHATUBHASI, MyTallUOHHASI.

KomOuHaTtuBHas M13MEHUYMBOCTh. Melo03 U MOJIOBOM MPOIECC — OCHOBA KOMOWMHATHUBHOMN
W3MEHYUBOCTH. POJIb KOMOMHATHBHON M3MEHUYMBOCTU B CO3JJaHUU T€HETUYECKOTO PAa3HOOOpa3us
B [Ipe/iesiax OJIHOTO BHU/IA.

MyrTtaliioHHas W3MEHYMBOCTb. BHIBI MyTanuil: TE€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHBIE W WHAYIMPOBAaHHBIE MYyTallMH. SIMepHBIE W IUTOIUIA3MATHYECKHE MYTAIUU.
Comaruueckre W MOJOBble MyTanuu. [IpUYMHBI BOSHUKHOBEHHS MyTanuil. MyTrareHel U HX
BIIMSIHUE HA OPraHU3Mbl. 3aKOHOMEPHOCTHM MYTAlMOHHOTO Mpouecca. 3aKOH FOMOJOTHYECKHUX
psnoB B HacneacTBeHHOW wu3MeHunBoctd (H.M. BaBuioB). BuesnepHas W3MEHUHMBOCTH U
HACJIEICTBEHHOCTb.

Onueenemuxa U >NUSEHOMUKA, POJb INULEHEMUYECKUX (YaKmopos 6 HAC1e008aHuu u
UBMEHYUBOCIU PEHOMUNUYECKUX NPUSHAKO ) OP2AHUZMOB.

JleMoOHCTpanuu

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

Tabmumpl u cxembl: «Bunmbl u3meHumBOoCTHY, «MoaudukannoHHas HW3MEHYHUBOCTHY,
«KoMmOuHaTUBHAsT ~ M3MEHYHMBOCTH»,  «Meio3y»,  «OminogorBoperue»,  «[ eHeTHdyeckue
3a00JIeBaHUS YeIIOBEKa», «BUIbI MyTaIuii».

OOGopynoBaHue: >KHBbIE W TepOapHbIC AK3EMIUISIPhl KOMHATHBIX PACTEHUU, PHUCYHKH
(dotorpadun) >KMBOTHBIX C PA3IMYHBIMU BUJAMU U3MEHUYUBOCTH.

JlaGopaTopnasi pabora «McciaemoBaHuE 3aKOHOMEPHOCTEH  MOAU(UKAIIMOHHOM
n3MeH4uBOCTH. [IocTpoeHre BapualiMOHHOIO psijia M BapUalMOHHOW KPUBOW.

IIpakTuyeckasi padora «Mytamnuu y 1po30Q sl (Ha TOTOBBIX MUKPOITpENapaTax).

Tema 14. I'eHeTHKA YeI0BeKa

Kapuorun uenoBeka. MexayHapoJaHas MOporpaMma HUCCIEAOBAHHUS TE€HOMAa YEJIOBEKa.
MeTonbl U3y4YeHUS TEHETUKH YeTIOBEKAa: FeHEaIOTUYECKUH, ONM3HEIOBBIN, IIUTOTCHETUICCKHHA,
MONYJISALUOHHO-CTATUCTUYECKUH, MOJIEKYIsIpHO-reHeTnueckuii. COBpPEMEHHOE OIpeesieHne



TCHOTHIIA: TIOJJHOTEHOMHOE CEKBEHUPOBAaHUE, TEHOTUIIMPOBAHKE, B TOM 4Hcie ¢ nomousro I11P-
ananu3a. HacnencrBennsie 3a001eBaHus 4eI0BeKa. | eHHbIE M XpOMOCOMHBIE OOJIE3HH YeJIOBEKa.
bone3nun ¢ HacneACTBEHHOM MNPEApaCIONOKEHHOCThI0. 3HAUYEHHUE MEAMIIMHCKONW T€HETUKH B
IOPEJOTBPALICHUN U JICUCHUM TE€HETHYEeCKMX 3a00JeBaHUN dYenoBeKa. MeauKO-TeHEeTHYeCcKoe
KOHCYyJbTUpOBaHue. CTBOJIOBBIE KIETKH. [IOHATHE «T€HETUYECKOrO Ipy3a». DTUYECKHUE ACIIEKThI
UCCIICIOBAaHUI B OOJIACTH PEIaKTUPOBAHMSI TEHOMA U CTBOJIOBBIX KJIETOK.

['eneTnueckue (akTOpbl MOBBIIIEHHOW YyBCTBUTEIBHOCTH YellOBeKa K (pu3HuecKkoMy H
XUMHUYECKOMY 3arps3HEHHUIO OKpYXKaromel cpenbl. I'eHeTmdeckas IpenpacrnonokeHHOCTh
YEJIOBEKA K MAaTOJOTUSIM.

JleMoHCTpanuu

Tabmumer u cxembl: «Kapuotun denoBekay, «MeToapl M3yYCHHS] TCHETUKH YEIOBEKay,
«['enernyeckue 3a0601€BaHUS YEIOBEKaY.

IIpakTyeckas padora «CocTaBieHUE U aHAIU3 POAOCIOBHOMN.

Tema 15. Cenexnusi opraHu3MoB

JlomecTukanus M cenekuus. 3apoXkA€HUE CeNeKIUM U JoMecTukauuu. Yuenue H. U.
BaBuiosa o LleHTpax npoucxoxaeHuss 1 MHOroo0pas3us KyJlabTYpHBIX pacTeHHH. Poib cenekuuu
B CO3JaHMM COPTOB pPAcCTeHHH U NOpoA KUBOTHbIX. CopT, Nmopoaa, IITaMM. 3aKOH
TOMOJIOTHYECKHUX PsI0B B HaciueACTBeHHOM m3meHunBocTd H. M. BaBunosa, ero 3Haduenue s
CEJICKIIMOHHOM PabOTHI.

Mertonbl cenekimoHHOM paboTsl. MickyccTBEHHBIN 0TOOP: MAacCCOBBIM M MHIUBUAYaIbHBIN.
Oranbl KOMOMHAIMOHHON cenekuuu. McnplTaHue mpou3BoauTesed mo noromctBy. Ot6op mo
TEHOTUITY C TOMOIIBIO OIIEHKU ()EHOTUIIa TOTOMCTBA U OTOOP MO FEHOTHUITY C ITOMOIIBIO aHAIN3a
JHK.

HckyccTBEHHBI MyTareHe3 Kak METOJ CeNEeKLUMOHHOW paboTel. PagmannoHHbIl U
XUMHUYECKMH MyTareHe3 KakK MCTOYHHMK MyTaluud Yy KyJIbTYpPHbIX (OpPM OpraHu3MOB.
Hcnonp30BaHWE T€HOMHOTO pEJAKTUPOBaHMS M MeToAoB pekoMOuHaHTHbIX JIHK s
MIOJIy4EHUS UCXOTHOTO MaTepHralIa Jisl CEJIEKIUN.

[Tonyyenune monumuionioB. BHyTpuBHMaoBas rubpuauszanus. bauskopoacTBeHHOE
CKpelBaHue, WM MHOpuIuHT. HepoacTBeHHOE CKpelMBaHue, Uil ayropuauHr. ['ereposuc u
ero mnpuuuHbl. Vcnonb3oBaHue rerepo3uca B cenekiuu. OtaanéHHas rudpuau3anus.
[Ipeononenue Oecruiogusi MEXBHIOBBIX THOpUAOB. JIOCTHMKEHMSI CENeKLIMW pacTeHUd u
KUBOTHBIX. «3€1EHas peOIOYULY.

CoxpaHeHue U HU3y4EHHE T'€HETUYECKHX PECYpCOB KYJIbTYPHBIX PACTEHHH M MX JIHUKHX
poauyeil s co3JaHusl HOBBIX COPTOB M TMOPHUIOB CEIbCKOXO3IMCTBEHHBIX KYIbTYp. M3yueHue,
coxpaneHue u ynpasieHue 2eHemuyecKUMUu pecypcamil CenbCKOX03AUCMBEHHbIX U NPOMbICIO0BbIX
HCUBOMHBIX 8 YENAX VIYYULeHUS CYUWEeCMBYIOWUX U CO30aHUS HOBLIX NOPOO, JUHULL U KPOCCO8, 8
MOM Yucie ¢ NPUMEHEeHUeM COBPEMEHHBIX Memo008 HAYUHBIX UCCIe008aHUL, NepedosbiX udel U
NepcnekmueHbIX MexHOI02UlL.

JleMoOHCTpaLun

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

Tabmuupl u cxeMbl: «L{eHTpbl IPOMCXOKAECHUS U MHOT00Opa3usl KyJIbTYPHBIX pacTeHUI,
«3aKOH TOMOJIOTMYECKHX PSAJOB B HACIEACTBCHHOW H3MEHYMBOCTH», «METOIBI CENeKLUn»,
«Otnanéunas rubpuauzanus», «MyTtareses».

JlabopaTopnasi pabora «/3ydueHHne cOpPTOB KyJbTYypHBIX PaCTE€HHH M MOPOJ JOMAIIHUX
KUBOTHBIX».



JlaGoparopHas padora «/3yueHrue METOI0B CEJIEKIIMU PACTEHUI.

IIpakTnyeckas padora «IIpuBHuBKa pacTeHUII».

Ikekypensi «OCHOBHBIE METOJIBI M JAOCTHMKEHHUS CENEKIIMU PACTeHHM W >KUBOTHBIX (HA
CEJICKLIMOHHYIO CTAHLUIO, MJIEMEHHYI0 (epMy, COPTOMCIBITATENIbHBIH Y4acTOK, B TEIUIMYHOE
XO035IMCTBO, B JIAOOPATOPHUIO arpOYHUBEPCUTETA WM HAYYHOT'O LIEHTPA)».

Tema 16. BuoTexHOJIOTUsI H CHHTeTHYeCKasi OMo10rus

OOBeKThI, HCIONB3yeMble B OHOTEXHOJIOTMH, — KJIETOYHBIE M TKAaHEBBIE KYJIBTYPHI,
MHUKPOOPIaHU3MBbl, HUX XapakTepucTHKa. TpaaunuoHHass OUOTEXHOJIOTUA: XJeOoIeueHue,
HOJIy4eHHEe KUCIIOMOJIOYHBIX MPOIYKTOB, BUHOAEIHE. MukpoOuosorudeckuit cuate3. O0bEKThI
MHUKPOOHOIOTHYECKUX TeXHOMOoTui. [Ipon3BoacTBO Oesika, aMMHOKUCIIOT U BATAMUHOB.

CozaHue TEXHONOTMM M MHCTPYMEHTOB  LIEJICHANPABIEHHOTO  M3MEHEHUs U
KOHCTPYMPOBAHUSI TEHOMOB C LIEJIbIO NTOJIYYE€HUsl OPIaHU3MOB U UX KOMIIOHEHTOB, COACPKAIINUX
HE BCTpEYaroluecs B IpupoJie ONOCUHTETUYECKHUE ITYTH.

Kiterounas nHxeHepus. MeToapl KynbTypbl KIETOK M TKaHEHM PaCTEHUN MU KUBOTHBIX.
Kpunobanku. Comarnueckasi ruOpuau3amus W comartudeckuii smOpuoreHe3. lcmonbp3oBaHue
raliOuIoB B CENEKUUU pacTeHuil. [lonyuenue MOHOKIOHANbHLIX anmumen. Hcnonvzoseanue
MOHOKNOHANbHBIX U NONUKIOHANbHBIX aHmumen 6 meouyure. VICKyCCTBEHHOE OIJIOZJOTBOPEHHE.
PexoHCTpyKIMs SIMLEKIETOK W KIOHUPOBAaHUE JMXUBOTHBIX. MeTOJ TpaHCIUIAHTALMK SAEp
KIETOK. Texnonocuu 0300po6neHus, KyIbMmueUpoBaHus U MUKPOKIOHANbHO20 PA3MHOICEHUs
CeNbCKOXO3AUCMBEHHBIX KYAbIMYP.

XpOMOCOMHasl U T'eHHas MH)KEeHepHs. VICKyCCTBEHHBIN CHHTE3 IeéHa U KOHCTPYMPOBAHHE
pexomOunantHeix JHK. Cosoanue mpanceennvix opeanuzmos. JlocTuxkeHUs U TEPCHEKTUBBI
XPOMOCOMHOM W TEHHOM WHXEHEpUU. OKOJIOTUYECKHE M OSTHYECKHE Npo0JieMbl TIe€HHOU
UHXEHEPUHU.

Menununackue ouorexnonoruu. IloctreHoMHuas udposast meaununa. [TIP-1uarnoctuka.
MeTab010MHBIN aHaIU3, TEHOLIEHTPUYECKHUI aHAIN3 MPOTEeOMa YeI0BeKa JIJIsl OLIEHKHU COCTOSHUS
ero 310poBbs. Vcmonb3oBaHME CTBOJIOBBIX KIIeTOK. TapretHass Tepamus paka. 3D-
OvouH)xeHepusi AN pa3pabOTKM  (QyHIaMEHTAIbHBIX OCHOB MEAMLUMHCKUX TEXHOJOTHH,
CO3/1aHUSI KOMIUIEKCHBIX TKaHEH CcoYeTaHWeM TEXHOJOIMi TPEXMEpPHOro OMONpPUHTHHIa M
ckaddonauHra s peueHus 3a1a4 NepcoHaTU3UPOBAHHON MEIULIUHBI.

CoznlaHue BEKTOPHBIX BaKLUMH C LEIbI0 oOecreyeHus: KOMOMHMPOBAHHOM 3allluThl OT
B030ynuteneit OPBU, ycraHoBieHue MOJIEKYISPHBIX MeXaHu3MoB (yHkimonupoBanus PHK-
CoJIep KalX BUPYCOB, BBI3BIBAIOIINX 0CO0O OMacHbIe 3a00JI€BaHUs YeNIOBEKa U )KUBOTHBIX.

JleMOHCTpaLun

Tabmupr u cxembl:  «lcmonb3oBaHME  MHUKPOOPIaHM3MOB B IPOMBINIJIEHHOM
IPOU3BOJCTBEY, «KileTouHas nHkeHepus», «I eHHas HHXEHEPUs».

JlaGopaTopHas padora «/3yuyeHre 00bEKTOB OMOTEXHOIOTHMY.

IIpakTuyeckas padora «lloayyeHrne MOTOYHOKHUCIBIX TPOIYKTOBY.

IKekypeusi «buoTexHonorus — BaKHeIas Npou3BOAUTENbHASI CHJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE IPOU3BOJICTBO).

11 KUIIACC

Tema 1. 3apo:kaeHne 1 pa3BUTHE IBOJIONHMOHHBIX NPeACTaBJIeHUH B 0M010THI
OpomtonmonHas Teopus Y. [lapsuna. [Ipeanoceuiku BO3HUKHOBEHUS JapBUHMU3Ma. JKu3Hb
Y Hay4yHad JedatenbHocTh Y. JlapBuHa.



JBwkymme cuibel dSBomonuu  BugoB 1o Y. JlapBuHy (BbICOKas HWHTCHCHUBHOCTH
pPasMHOKEHHsSI OpPraHWU3MOB, HACIIEACTBEHHAs HM3MEHUYMBOCTh, OOppba 3a CyIIecTBOBaHHE,
€CTECTBEHHBIN M UCKYCCTBEHHBIN 0TOOD).

Odopmnenue cuateTndeckoit Teopuu sBomtonuu (CTD). HelrpanbHas TeopHs 3BOJIIOIUH.
CoBpeMeHHas IBOJIIOIMOHHAS Ouosorus. 3HauyeHUE SBOJIOIMOHHON Teopuu B (HOPMUPOBAHUU
€CTECTBEHHO-HAy4YHO! KapTUHBI MUPA.

JleMoOHCTpaL U

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

Tabmuubl n cxemsl: «Cucrema xuBoi npupoasl (mo K. Jlunnero)», «JlecTHHIa >KUBBIX
cymectB (mo Jlamapky)», «MexaHusm (opMUpOBaHHS NPUCHOCOONICHUH Yy pacTeHHH u
*KUBOTHBIX (10 Jlamapky)», «Kapta-cxema mapuipyra myremectsust Y. lapsuna», «Haxonku Y.
HapBuna», «®DopMmbl 060pbObI 3a cymecTtBoBaHue», «llopoasl romybeii», «MHorooopasue
KyJBTYpHBIX (hopM KamycTsl», «[loponbl JOMAlIHUX KUBOTHBIX», «Cxema 00pa30BaHUSI HOBBIX
BujoB (o Y. JlapBuny)», «Cxema COOTHOIIEHHS IBMKYLUIUX CHUJ 3BOJHOLUN», «OCHOBHBIE
MOJIOKEHUSI CHHTETUYECKON TEOPUH SBOJIFOLIUN.

Tema 2. MuUKpO03BOIIOLUSA U eé pe3yJIbTaThl

[Tomynsiuust Kak B3JeMeHTapHas eAuHuLa 3BosolMU. COBpEMEHHBbIE METOJbl OLEHKU
FEHETUYECKOT0 pa3HO00pa3us U CTPYKTYphl nomyisaiuil. I3MeHnenne reHo(oH/1a NOMyIIsSIliMY KaK
3JIEMEHTApHOE SBOJIIOLIMOHHOE SIBJICHHE. 3aKOH reHeTudeckoro paBHoBecus k. Xapau, B.
Baiinbepra.

OnemeHTapHble (QakTOpbl (IBWXKYILKME CHUJIbI) HBOJIOUMH. MYyTallMOHHBIM Mpolecc.
Kom0OunatuBHass u3MeHUMBOCTh. [lpeil) reHoB — ciyyailHble HEHaNpaBlI€HHbIE W3MEHEHUs
qacToT ajulened B momymsauusax. O¢¢ekT ocHoBatens. IDpgexkm OYMubLIOUHO20 20PIbIUKA.
CHuoicenue eenemuuecko2o paznoobdpaszus. npudunsl u cireocmeus. Illposaenenue s¢ghgexma
Opetigha 2enos 6 Oonvuwux u manvix nonyaayusx. Murpamuu. W30msmus  TOMyISIui:
reorpaduueckas (MpoCTpaHCTBEHHAs), OnoIoruyeckas (penpoyKTUBHAS ).

EcrectBenHblif oTO0Op — Hampaistomuil ¢aktop 3Bomonuu. PopMbl ecTeCTBEHHOTO
oTOopa: NBHXKYIIMH, CTaOWIM3MPYIOUIMH, paspbiBaromuil (qu3pyntuBHblil). IlomoBoit oTbdop.
Bo3HMKHOBEHME 1 HBOJIIOLINS COLIMATIBHOTO MOBEECHMS )KUBOTHBIX.

[TprcniocoOIeHHOCT OpPraHU3MOB KakK pe3ysbTaT MHUKPO3BOJIOLUMU. Bo3HHMKHOBEHHE
npucnocoOiaeHuit y opranuzmMoB. ApomMopdo3bl U uanoagantanuu. [Tpumeps npucrnocobaeHui
y OpraHu3MoB: Mopdonornyeckue, QU3NOIOrUYECKHe, OWOXUMHUYECKUE, IOBEICHUECKHE.
OTHOCHUTEIBHOCTH IPUCIIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero xputepunm u cTpykTypa. BumooOpa3zoBaHue Kak pe3ynbTaT MHUKPOIBOJIOIMH.
W3onsauust — ximroueBoil ¢(akrop BupooOpazoBanus. Ilytu u cmocoObl BHI000pa3oBaHUs:
ajionaTpuyeckoe  (reorpauyeckoe), CUMIATPUYECKOE (DPKOJIOTUYECKOE), «MTHOBEHHOE)
(monmummonau3arus, THOpuAN3anus ). JTUTeTbHOCTh IBOTIOIIMOHHBIX TTPOIIECCOB.

Mexanu3mbl (OpMUPOBaHUS OMOJIOTUYECKOTO pa3HOOOpa3usl.

Posnp  »BOmIOIMOHHOM OuoMOrMM B pa3pabOTKe HAayYHBIX METOJIOB COXpaHEHUs
O6unopazHooOpazus. MUKPOIBOMIONUS W KOIBOJIOLUS IMAapa3sUTOB U HMX XO035ieB. MeXaHH3MbI
(bopMHUPOBaHHS YCTOMYMBOCTH K aHTHOMOTHKAM U CIIOCOOBI OOPHOBI C HEM.

JemMoHCTpauMu

Hoptpetsr: C. C. YeTBepuxos, 3. Maiip.

Tabmuupl u cxembl: «MyTalMOHHAS U3MEHUYNUBOCTBY, «[lomysSIOHHas CTPYKTypa BUAA»,
«Cxema mposiBieHHs 3akoHa Xapau—BaiiHOepra», «J/IBWKymme CHIBI  DBOJIIOIHN,



«IKOJOTUYECKasT M3OJIAIMS TOMYJSIUid ceBaHCKo (openn», «[eorpaduueckas H3OIAIUS
JMCTBEHHUIIBI CHOMPCKOM M JTMCTBEHHULIBI Jaypckoi», «[lomynsaiunoHHbIe BOJIHBI YHUCICHHOCTH
XUIIHUKOB M XKepTB», «Cxema JeHCTBHA ecTecTBEHHOro ot0opay, «Popmbl OOpbOBI 32
CyILIECTBOBAHUEY, «MHpycTpuanbHbIi MEJIaHU3M, «Kussie HCKOIIaeMbIe»,
«ITokpoBUTENIBCTBEHHAsI OKpacka MXUBOTHBIX», «lIpemynpexnaromas okpacka >XUBOTHBIXY,
«Puznonoruueckue agantanum», «I[Iprucrnocob6IeHHOCTh OPraHu3MOB U €€ OTHOCHUTEIHHOCTHY,
«Kputepun Buna», «Bugsl-aBoitHuku», «CTpykTypa BHIa B mnpupone», «CrocoObl
BUJ000pazoBanus», «l'eorpadmyeckoe BuI0OOpa3oBaHME TPEX  BUIOB  JIAHABIIICHY,
«JKosornyeckoe BUI000pa3oBaHHE BHUAOB cuUHHUL, «[lonurmmounsl pacteHuit», «KamycTHo-
peneUYHbI THOPHIY.

Ob6opynoBanue: repdapuu pacTeHU, KOJUIEKIIMM HACEKOMBIX, Uydena MTHIl U 3BEper C
IpUMepaMu pa3jMYHbIX MPUCIOCOONICHUH, Yydella MTHUIl M 3Beped pa3HbIX BUIOB, Tepbapuu
pacTeHuii OJIM3KUX BHUJIOB, 00pa30BaBIINXCS PA3IMYHBIMU CIIOCOOAMHU.

JladopaTropnasi padora «BpisBieHIE U3MEHYUBOCTH y 0CO0€H OHOTO BUIA.

Jladoparopnasi paGora «lIpucrnocobseHuss OpPraHM3MOB W HMX OTHOCUTEJIbHAs
1[EJIeCO00PA3HOCTHY.

JlabopaTopnasi pabora «CpaBHEeHUE BUAOB [0 MOPPOIOTUIECKOMY KPUTEPHUIO».

Tema 3. Makpo3Bo/onusi M e€ pe3yJbTaThbl

MeTtobl u3yueHus: MakposBoitoluy. [laneonTonornyeckue MeToAbl U3y4E€HUS SBOIOIHMH.
[Tepexonubie GopMbl U PUIOTCHETUYECKUE PSAIBI OPTAHHU3MOB.

buoreorpaduyeckue wmetonsl wu3yudeHus osBomonuu. CpaBHenue ¢uopsl U (dayHbl
MaTepUKOB U OCTpOBOB. broreorpaduueckue oomactu 3emiau. Buabl-sHIEMUKH U PETUKTHI.

OMOPHOJIOTHYECKHE U CPaBHUTEIBHO-MOP(HOIOTUYECKUE METO/bl U3YUYEHHS SBOJIOLMH.
I'eHeTnyecKkne MEXaHU3MBI 3BOJIOLUU OHTOTE€HE3a U IOSIBICHMS DBOJIOLMOHHBIX HOBILECTB.
['omosornyHble ¥ aHAJIOTMYHbIE OpraHbl. PyauMeHTapHbIe OpraHbl U aTaBU3Mbl. MOJIEKYISIpHO-
FeHeTUYeCKne, OWOXMMHUYECKMEe M  MaTreMaTH4YeCKHEe METOJAbl HM3YyUEHHUs  HBOJIOLHUU.
["'omonornynsie reHbl. CoBpeMeHHbIE METO/IbI TIOCTPOECHUSI (PUIIOT€HETHUECKHX J1EPEBLEB.

XPOMOCOMHBIE MYyTallU1 U SBOJIIOLMSI TEHOMOB.

OOume 3aKOHOMEpHOCTH  (MpaBWjia) dSBONMOUMHU. [lpunyun  cmenvl  QpyHKyui.
HeoOpaTtumocTs 3Bostoninu. AnantuBHas paguanus. HepaBHOMEpHOCTb TEMITOB 3BOJIOLUH.

JleMoOHCTpaLuu

IToptpetsr: K. M. bap, A. O. KoBanesckuii, @. Mrouiep, 3. I'ekkensb.

Tabnuupl u cxembl: «PUIOTEHETUYECKHH PSIT JIOMAAN», «APXEONTEPUKC», «3Bepo3yObIe
amepb», «Creronedans», «Punnodursy, «CemeHHbIe TanopoTHUKMY, «buoreorpaduueckue
30HBI 3emnm», «/peid koHTHHEHTOB», «PemukThl», «HavanmbHple cTaguu SMOPHOHAIBEHOTO
pa3BUTHS  TO3BOHOYHBIX  JKMBOTHBIX», «['OMOJIOTMYHBIE M  QHAJIOTWYHBIE  OPraHbD»,
«PynumMeHTB», «ATaBU3MBI», «XpOMOCOMHBIE HAOOpBHI YEIOBEKAa W IIMMIaH3e», «l JaBHBbIE
HaIpaBJIeHUs IBOJOLUNY, «OO0IIMe 3aKOHOMEPHOCTH IBOJIOLIUNY.

O6opynoBaHue: KOJUIEKIMH, repOapuu, MYJSHKHM HCKOMAeMbIX OCTaTKOB OPraHMU3MOB,
MYJISKM TOMOJIOTHYHBIX, QHAJIOTMYHBIX, PYIMMEHTapHbIX OpPraHOB M aTaBU3MOB, KOJUIEKLINU
HACEKOMBIX.

Tema 4. IIpoucxo:kaeHue U pa3BuTHE )KU3HU HA 3emule

Hayunple TUMOTE3bl MPOUCXOXKICHUS >KM3HW Ha 3emuie. AOHWOreHe3 W MaHCIEPMHS.
JloHayuHbIE TPEICTABICHUSI O 3apOXKACHUU JKU3HMU (KpealMoHM3M). ['mmore3a MOCTOSIHHOTIO
camo3apOo>KJIeHus KU3HU U €€ onposepxkenue onbitamu ®@. Penu, JI. Cnannannanu, JI. Ilactepa.
[TpoucxoxaeHne KU3HU U aCTPOOUOIIOTUS.



OcHOBHBIE dTanbl HEOpraHUYECKO# HBomroIMK. [InaneTapHas (reosorundeckasi) 3BOJIOHS.
XUMHUYECKasi ABOJIONMS. AOHOTeHHBIH CHUHTE3 OPraHMYECKHX BEIIECTB W3 HEOPTaHUYECKUX.
Onbir C. Mumnepa u I'. FOpu. OOpazoBanue mnonumepoB u3 MoHOMepoB. KoarepBarHas
runote3a A. WM. Omapuna, rumote3a mnepBuuHoro OynboHa J[x. XounjelHa, reHEeTHYECKas
runoteza I'. Mémnepa. Pubosumbl (T. Yek) um rumoreza «mupa PHK» V. T'mnbGepra.
®opmupoBaHue MeMOpaH ¥ BOSHUKHOBEHHE IIPOTOKJIETKH.

HUctopus 3emnu u Meroabl €€ wu3ydeHus. VckomaeMble OpraHMYECKHE OCTaTKH.
['eoxpononoruss u e€ wmeronsl. OtTHOcUTeNnbHAasE U aOCONIOTHAsT ~ T'€OXPOHOJIOTHS.
['eoxpoHONIOrMYecKas mKaaa: 30Hbl, IPbl, HIEPHUOBL, SITOXH.

Hauanbnabie 3Tanel oprannyeckoil 3Bostouny. [losiBiieHHE M 3BONIOLMS NEPBBIX KIETOK.
Oomonuss MeTabonu3Mma. Bo3HukHOBeHHME mepBbIX 3KocucTeM. COBpeMEHHbIE MHUKPOOHBIE
OMOIIEHKM Kak aHajor mnepBbiXx Ha 3emiie coobmectB. Crtpomaronutsl. [IpokapuoTsl u
3YKapHUOTBHI.

[TpoucxoxaeHue sykapuoT (cHUMOHOTreHe3). DBOJIIOLIMOHHOE IMPOUCXOXKAEHUE BUPYCOB.
[IpoucxoxaeHne MHOIOKJIETOUYHBIX  OpPraHW3MOB. BO3HUKHOBEHHWE OCHOBHBIX Iy
MHOT'OKJIETOYHBIX OpPraHU3MOB.

OcHoBHBIE 3Tambl HBOJIOLMU BbICIIUX pacTeHUd. OCHOBHBIE apoMOp(hO3bl PaCTEHUI.
Beixon pacrenuit Ha cymy. llosBineHue CHOpOBBIX pacTeHHMM M 3aBOCBAHWE HMHU CYIIU.
Cemennble pactenus. [IponcxoxeHre BETKOBBIX PACTEHUH.

OcHOBHBIE S3Tallbl 3BOJIIOIUHM XUBOTHOTO Mupa. OCHOBHBIE apoMOP(O3bl KHUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX TUIIOB. [lepBbie XOpaoBbIE
’KUBOTHBIE. JKU3Hb B BOJE. DBOMIOIUSA MO3BOHOUYHBIX. [Iporcxoxaenue ampuOnii U penTuiuii.
[Ipoucxoxaenne miekonuTaromux W OTUI. [lpuHIMn kimoueBoro apomopdoza. OcBoeHUe
0€CII03BOHOYHBIMU U T03BOHOYHBIMU KHBOTHBIMH CYIIIH.

Pa3ButHe xu3HM Ha 3emile 10 3paM U IIEPUOAAM: apXeH, MPOTEpPO30H, aIEC030i1, ME3030H,
KaiiHOo301. OOmias XapakTepucTHUKa KIMMara M TeoJIoTMYecKux mpouecco. [losBnenue u
paciBeT XapaKTepHbIX OpPraHU3MOB. YTJI€00pa30BaHME: €r0 YCJIOBHS U BIUSHUE Ha ra30BBIN
cocTtaB atMochepsbl.

MaccoBble BBIMHUPAaHHS — 3KOJOTMYECKHE KpU3HCHI npouutoro. IlpuumHel u cnencteus
MaccoBbIX BbIMHUpaHHUil. COBpEMEHHBIN 3KOJOTMUECKUN KpU3HC, ero ocodeHHocTu. IIpobiema
coxpaHeHUs OnopazHooOpa3us Ha 3emiie.

CoBpeMeHHas cucteMa opraHuyeckoro mupa. [IpuHIMIBI KiIaccu(UKaUN OpraHU3MOB.
OcCHOBHBIE CHCTEMAaTUYECKUE TPYIIIBI OPTaHU3MOB.

JleMoOHCTpaL UK

[Toptpersr: ®@. Pean, JI. Cnannannanu, JI. [lactep, . . Meunnkos, A. . Omapun, JIx.
Xonpeitn, I'. Ménnep, C. Munep, I'. FOpu.

Tabmumel u cxembl: «Cxema ombita @. Penu», «Cxema omnbita JI. [TacTepa mo u3yueHUIo
CcaM03apoXKJIeHHs XHu3HM», «Cxema ombita C. Mumtepa, I'. IOpu», «3Ttanbl HeopraHn4eCcKon
sBorOLIMNY, «['eoxpoHosoruyeckas mkana», «HadanpHble 3Tanmbl OpraHUYeCKOW SBONIOIUM,
«Cxema o00pa3oBaHUsI DJYyKapuoT MyTéM cuMOHOreHe3a», «CucreMa J>KUBOM MPUPOIBD»,
«Ctpoenue Bupyca», «Apomopho3sl pacTeHui», «PuHHOOUTHY, «OIHOKIETOYHBIE
BOZOpoCIN», «MHOrOKJIETOYHbIE Bojopocian», «Mxwn», «llanmoporHukm», «l onoceMeHHbIE
pacteHus», «Opranbl LBETKOBBIX pacTeHui», «Cxema pa3BUTUS >KHUBOTHOTO MHpPay,
«ApoMop¢ho3bl  KHBOTHBIX», «lIpocreiimme», «KumeunononoctHsie», «llmockue dvepBu»,
«YIeHUCTOHOTHE, «PpIOBIY, «36MHOBOIHEICY, «IIpecMmbikaromuecs», «lITuupn,
«Mnekonuraromuey, «Pa3BuTue KU3HM B apxeWCcKod apew», «Pa3BuTMe KU3HU B



MPOTEPO30MCKON 3pey», «Pa3BUTHE KU3HU B TAJICO30MCKOM 3pe», «Pa3BuTHE XU3HU B
Me3030MCKOl 3pe», «Pa3BuTHe KU3HU B KallHO30HCKOM »3pe», «CoBpeMeHHas cucrema
OpPraHMYECKOI0 MUPa».

O6opynoBanue: repOapud pacTeHUN PA3JIMYHBIX OTAEIOB, KOJUJICKIIMU HACEKOMBIX,
BJIQXKHBIE Ipenaparbl >KMBOTHBIX, PAKOBHHBI MOJUIIOCKOB, KOJUJIEKIIMM HWIJIOKOXKHX, CKEJEThI
IIO3BOHOYHBIX JKMBOTHBIX, 4Yydeja MTHUILl U 3BEPEH, KOJUIEKLIMH OKAaMEHEJIOCTEH, I0JIE3HBIX
HCKOIIAEMBbIX, MYJISIKU OPIraHUUYECKUX OCTATKOB OPTaHU3MOB.

Bupryaabnas naboparopHas padora «MoaenupoBanue onbiToB Muepa—tOpu 1o
M3YYEHHIO a0MOTEHHOT0 CUHTE3a OPraHUYECKUX COSAMHEHUN B IEPBUYHOM aTMocdeper.

JlabopaTtopnass pabora «l3ydueHne u onucaHUE€ HCKOIIAEMBIX OCTaTKOB JIPEBHUX
OpPraHU3MOB.

IIpakTuyeckas pa6ora «M3ydeHne OCOOEHHOCTEN CTPOEHHS pACTEHUH pa3HBIX
OTZIETIOBY.

IMpakTuyeckas padora «3yueHue 0COOCHHOCTEH CTPOCHUS TTO3BOHOYHBIX JKUBOTHBIX).

Tema S. IIpoucxoxaeHue 4e10BeKa — aHTPONOreHe3

Pa3pnensl u 3agaun anTponosoruu. MeToasl aHTPOIIOIOTUH.

CraHoBIJIEHHE NPEJCTABICHUN O MPOUCXOXKIECHUU ueoBeKa. PelnrunosHeie BO33peHUSI.
CoBpeMeHHbIE HAYUHbIE TEOPUH.

CxoncrtBo  yenoBeka ¢ JKUBOTHBIMHU. (CuHcTeMaTHUECKOE€ IIOJIOKEHHE  YeJIOBEKa.
CBuzerenbcTBa CXOJACTBA YENOBEKA C SKMBOTHBIMH: CpPaBHHUTEIbHO-MOp(]oIoruueckue,
sMOpuosiornyeckue, (HU3N0IOro-OMOXUMHUYECKHe, MoBeAeHueckue. OTauuus YenoBeKa OT
KUBOTHBIX. [IpIMOXOXK/I€HNE U KOMILJIEKC CBSI3aHHBIX C HUM INpPU3HAKOB. Pa3BuTHE rOJIOBHOIO
MO3Ta U BTOPOW CUTHAJIbHON CUCTEMBI.

JBwxkymme  cuibl  (pakTopbl)  aHTpONOreHe3a:  OMOJIOTMYECKHE,  COLMANIbHBIE.
CooTHoleHne OMOIOTHYECKUX U COLMANIBHBIX (PAKTOPOB B aHTPOIOTeHE3E.

OcHoBHbIE CTaauU aHTpororeHesa. PanHue yenoBexkooOpasHble 00€3bsHbI (IPOKOHCYIIbI)
U paHHHE TOHTHbI — O0IIME MPEIKH YeT0BEKOOOPa3HbIX 00€3bsiH U JH0e. ABCTPaIONUTEKU —
JIBYHOTHE NpEeAKH JroAch. YenoBek yMenblid, NEpBbIE M3TOTOBIEHUS opyaui Tpyzna. Yemosek
MPSIMOXOJIAIINI W TEPBBIN BBIXOJ Ntofiel 3a mpeaensl Adpuku. YenoBek reinenbOeprekuii —
001K TpeIOK HeaHAePTaTbLCKOTO YEJIOBEKA U YeIOBEeKa pa3yMHOTro. YenoBeK HeaH1epTalbCKUn
KAaK BHJI JIOJEH XOJOJHOTO KJIMMara. YemoBeK pa3syMHBIM COBPEMEHHOIO THIIA, JEHHCOBCKUMI
4eJI0BEK, OCBOCHHE KOHTUHEHTOB 3a npeaenamMu Adpuku. [laneorenernka u najgeoreHOMHUKa.

OBOJIIOLIMS COBPEMEHHOTO 4YenoBeka. EcTecTBeHHBIH OTOOp B MOMNSALUSAX YEIOBEKa.
Myranuonssiit poriecc U noaumopdusm. [lomynsiuoHHbIe BOIHBI, Ipeil( reHoB, MUTpalus U
«a(dexT ocHOBaTENA» B MOMYJALUAX COBPEMEHHOTO YeJIOBEKA.

Yenoseueckue pacwl. [lonstue o pace. boibmme packl: eBponeouaHas (eBpasuiickas),
aBCTpaJIO-HErpouIHasl (IKBATOpUANIbHAS), MOHIOJIOUIHAs (a3MaTCKO-aMepUKaHCcKasi). Bpems u
NyTH paccelieHusi 4YeloBeka 1o IulaHere. EauHcTBO 4yenmoBedeckux pac. Hayunas
HECOCTOSITENIbHOCTh ~ pacu3Ma. [IpucnocoOseHHOCT, 4elgoBeKa K  pa3HbIM  YCIOBHUSM
OKpyKatomiel cpensl. BiausHue reorpaduyeckoit cpeabl u nperida reHoB Ha MOP(HOJIOTHIO U
(U3UOIIOTHIO YeTIOBEKa.

MexauciuIinHapaple MeToabl B (pu3udeckod  (OMOJOTHYECKON) aHTPOIOJIOTHH.
OBOJIIOIIMOHHASL ~ AHTPOINOJIOTMA M MAaJCOAHTPONOJIOTHS  YEJIOBEYECKHX  MOMYJISLUN.
buocounaneHple  uccieqoBaHMS ~— NPUPOABI  yesoBeka.  MccimenoBaHue — KO3BOJIOLUU
OMOJIOTUYECKOT0 M COLIMAIIBHOTO B YETIOBEKE.

JeMmoHCTpauMu



[Toptpetsr: Y. HapBun, JI. JIuku, 5. 5. Porunckuii, M. M. I'epacumos.

Tabmumer w  cxembl: «MeTOasl  aHTPOMOJNIOTUMY», «[ OJIOBHOW MO3T  YEJIOBEKay,
«YenoBekooOpa3Hble 00€3bsiHB), «CKeNeT 4elloBeKa M CKEJeT WIMMIaH3e», «PyauMeHTsl u
aTaBU3MBbI», «JIBWXKyIIME CHJIBI AHTPOIIOr€HE3a», «OBOJIOLMOHHOE JIPEBO YEJIOBEKAY,
«ABcTpasionurek», «HenoBek ymensliiy, «HenoBek npaMoxonamuiy, «JIeHnCoOBCKUI 4eT0BEK»
«Heanpepranbupl»y, «KpomanboHbD, «lIpenkn uvenoBekay», «IOTambl 3BOJIIOLUU YEIOBEKAY,
«Pacel uenosekay.

O6opynoBaHue: MyJIsDKM OKaMEHEJIOCTEeH, MPeMETOB MaTepUAIbHON KYJIbTYphI MPEIKOB
YeJnoBeKa, penpoaykiuu (potorpaduu) KapTHH C MHQPOJIOTHYCCKUMU W OMOJICHCKUMU
CIOKETaMH MTPOUCXOXKJICHUS YeIoBeKa, (poTorpaduu HaXOJA0K MCKOMAEMBIX OCTATKOB YENIOBEKa,
CKEJIET YEJIOBEKA, MOJIEb Yepena YeJOBEKa W Yeperna IIMMIAaH3€, MOJENb KUCTH YellOBEKa U
KHCTH IIMMIIaH3€, MOJIETIM TOPCa MPEAKOB YeJIOBEKa.

JlabopaTopnasi paGora «lI3ydyeHue ocoOeHHOCTEH CTpPOEHHUS CKeJeTa ueloBeKa,
CBSI3aHHBIX C IIPSIMOXOKICHUEM).

IIpakTuyeckas padora «3yueHue 3K0JOrMYECKUX afjanTalui YeTOBEKay.

Tema 6. OJxosorussi — Hayka O B3aHMOOTHOIICHHUSIX OPraHu3MOB H
HAJOPraHU3MEHHBIX CHCTEM € OKPY KAKlIel cpeaoi

3apoxaeHue U pasButhe sKoioruud B Tpymax A. ['ymOompara, K. @. Pymse, H. A.
CesepuoBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznmenst u 3amaum skonorun. Csizb
3KOJIOTUU C JPYTUMHU HAyKaMH.

Metoasl skonoruu. [ToneBbie HaOmOnEHUA. DKCIEPUMEHTHI B DKOJIOTUU: MPHUPOJIHBIE U
naboparopHble. MoaenupoBaHyue B 3KOJOTUH. MOHUTOPUHT OKpY’KalOLIEH CpeJibl: JIOKaIbHBIMH,
pPErHOHANIbHBIN U TJIO0AILHBIN.

3HAUEHUE DKOJOTMYECKMX 3HAHUHM NI 4YeJIOBeKa. DKOJOTMYECKOE MHPOBO33PEHHUE Kak
OCHOBa CBs3€M uyenoBeuyecTBa € MNpupoAoid. DOpMHUPOBAaHHE 3KOJOTUYECKOW KYIbTYpbl H
HKOJIOTMYECKOI rPaMOTHOCTU HACEJICHUSI.

JleMoOHCTpaL Ul

[Toptpetsr: A. I'ym6omabar, K. @. Pynse, H. A. Cesepuos, 3. I'ekkens, A. Tencnu, B. H.
Cykaués.

Tabmuupl 1 cxembl: «Paznensl skoiaorun», «Metoasl akojgoruny, «Cxema MOHUTOPHHTA
OKpYKaIOIIeH CpebD».

JlabopaTopnasi padora «l3yueHne METOI0B 3KOJIOTUYECKUX UCCIIEIOBaAHUI.

Tema 7. Opranusmsl U cpeaa OOMTAHUSA

Okonoruyecknue (GakToppl U 3aKOHOMEpHOCTH uX JedctBusa. Kiaccudukanus
HKOJIOTUYECKUX  (akTopoB:  abMOTHYecKue, OHOTHYecKHe, aHTpornoreHHele.  OOuue
3aKOHOMEPHOCTH JIeMcTBUS 3Kojdoruueckux ¢akropos. [lpasuno munumyma (K. [npenrens, 1O.
JInbux). TonepaHTHOCTH. DBPHUOMOHTHBIE M CTEHOOMOHTHBIE OPTaHU3MBI.

Abuotnueckue ¢akropbl. CBeT Kak 3kojoruueckuil akrop. JlelictBue pa3HbIX y4acTKOB
COJIHEYHOI'O CIEKTpa Ha OpPraHU3Mbl. DKOJOTWYECKHE TPYIIbl PAaCTeHUN M >KUBOTHBIX IO
OTHOLIEHHUIO K cBeTy. CurnanpHas poisib ceera. doTonepuoausm.

Temmeparypa Kak 3Kojoruyeckuit gaxrtop. [leiictBue TemmepaTypbl Ha OpraHH3MBI.
[ToHMKUIOTEPMHBIE U TOMOMOTEPMHBIE OPTraHU3MbI. IBPUTEPMHBIE U CTEHOTEPMHBIE OPTAHU3MBI.

BnaxuocTh kak 3konorudeckuii ¢akrop. [IpucnocoOneHus pacTeHuid K MOIIEPIKaHHIO
BonHOro Oamanca. Kiaccudukanms pacTteHuid 1o OTHOIIeHHIO K Boje. IlpucnocoOnenus
YKUBOTHBIX K U3MEHEHHIO BOJJHOTO PEXHUMA.



Cpenpl oOuTaHMS OPraHU3MOB: BOJHAs, HA3€MHO-BO3IYIIHAs, MOYBEHHAs, TNTyOWHHAas
NOJNOYBCHHAsI, BHYTPHOPraHU3MeHHas. (DHU3MKO-XMMUYECKHE OCOOCHHOCTH cpell OOWTaHHA
opranu3MoB. [Ipucrnocobaenns opranu3MoB K )KU3HU B pa3HBIX cpeiax.

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

XKuznennsie Gopmbl opranu3moB. [lonsarue o >xu3HeHHoW (opme. KuzHeHHBIE (OPMBI
pacTeHUi: JepeBbs, KYCTapHUKH, KyCTapHMYKHM, MHOTOJIETHHME TpaBbl, OIHOJETHUE TPAaBBHI.
JKuznennbie (GoOpMBI KHUBOTHBIX: THIPOOHMOHTHI, T€OOMOHTHI, a’pOoOMOHTHL. (COOCHHOCTH
CTpOEHUS M 00pa3a KU3HU.

buotnueckne  Qakroppl. Buasl OMOTHUECKMX  B3aMMOJAEHCTBHIA:  KOHKYPEHIIHSA,
XHUIIHUYECTBO, CUMOMO03 1 ero ¢opmsl. [lapazutusm, koomnepamnus, MyTyaanu3M, KOMMEH CAIN3M
(KBapTUpaAHTCTBO, HaxyieOHMYecTBO). Herpoduyeckne  B3auMMoOJICHCTBHS  (TONMUYECKHUE,
dopuyeckue, dabpuyeckue). 3HadyeHHE OMOTHUYECKHX B3aUMOJICHCTBUUN Ui CYLIECTBOBAHUS
OpraHu3MoB B cpesie ooutanus. [IpuHIUIT KOHKYPEHTHOTO UCKIIIOUEHUS.

JleMoOHCTpaL U

Tabmuipl 1 cxeMbl: «JKonorudeckue GpakTopbl», «CBETOBOW CHEKTPY», «IKOIOTHUECKUE
TPYIIBI )KUBOTHBIX MO OTHOILEHUIO K CBETY», « T eMIOKPOBHBIE JKUBOTHBIEY, «XO0JIOJHOKPOBHBIE
KUBOTHBIEY», «DU3NOIIOTHYECKUE aTanTalli >XKHUBOTHBIX», «Cpeapl OOWTAHHS OPTaHH3MOBY,
«buonornyeckue puT™Mb», «OKu3neHHbIe GOPMBI pacTeHHiD», « Ku3HEeHHbIE (POPMBI )KUBOTHBIX»,
«JKocHucTeMa IMUPOKOIUCTBEHHOTO Jiecay, «IDKOCHUCTeMa XBOWHOro necay», «llemm nuTtanusy,
«XuiauvectBoy, «Ilapasutuzmy, «Konkypenuus», «Cumonosy», «KommeHcanuzm».

OGopynoBanue: repbapuu pacTeHUM W JKUBOTHBIX, MPHUCIOCOOJICHHBIX K BIUSHHIO
pa3IUYHBIX  DKOJOTHYECKUX  (PaKTOpPOB, TepOapuu  CBETOJNIOOMBBIX, TEHENIOOUBBIX H
TEHEBBIHOCIMBBIX PACTEHUH, CBETONIOOMBBIC, TEHEMIOOMBHIE U TEHEBHIHOCIHBBIE KOMHATHBIC
pacTeHus, repOapuM ¥ KOJJIEKIUU TEIUIONIOOUBBIX, 3UMOCTOHKHUX, MOPO30YCTOMYMBBIX
pacTeHMii, 4Yydena MNTULl M 3Bepei, repObapuu pacTeHHM, OTHOCSIIMUXCS K TUrpodpuram,
Kcepoduram, me3o(duTaM, KOMHATHBIE PACTEHUS JAHHBIX TPYII, KOJJIEKIIMH KUBOTHBIX,
o0OWTaIONMX B Pa3HbIX cpefax, repOaphy U KOJUIEKIIMH PACTeHUH U KMBOTHBIX, 0OJaAArOIINX
yepTaMu TPUCIIOCOOJIGHHOCTH K CE30HHBIM HM3MEHEHUSM YCIOBUHM JKHU3HH, repOapuu u
KOJUICKIIMA PACTEHHM W >KUBOTHBIX PA3JIMYHBIX JKU3HEHHBIX (POPM, KOJIJIEKIIMH >KUBOTHBIX,
YYaCTBYIOIIMX B PA3JIMYHBIX OMOTHUECKUX B3aUMOJCHCTBUSX.

JlabopaTopnasi pabora «BrIsiBIeHHE IPUCTIOCOOICHUI OPTaHU3MOB K BIUSHUIO CBETa.

JlabopaTopnasi pa6ora «BbIsBICHHE MPUCTIOCOONEHUN OpPraHU3MOB K BIHSHHUIO
TEMIEPATYPI».

Jladboparopnasi pa6ora «AHATOMHYECKHE OCOOCHHOCTH PACTCHHH W3 Pa3HBIX MECT
oOUTaHUY.

Tema 8. Iko/10rus1 BUAOB M NOMYJIALHI

DKOJIOTHYECKHE XapaKTepUCTUKH momyisinuu. [lomynsanusa kak Ouonoruueckas cUCTeMa.
Pons HeomgHOpomHOCTH cpefbl, Pu3nueckux OapbepoB W OCOOCHHOCTEW OWOJOTHH BHUIOB B
(GbOopMUPOBAHUU TTPOCTPAHCTBEHHOM CTPYKTYPHI MoMyisaiuii. OCHOBHBIE TTOKA3aTENN MOMYIISIIIHHN:
YHUCJIIEHHOCTb, IJIOTHOCTh, BO3pAaCTHAs U IOJOBas CTPYKTYypa, POXKIAAEMOCTb, MPUPOCT, TEMII
pocTa, CMEpTHOCTb, MUTpAIUS.

Dkojoruyeckas CTpykTypa mnomynsuud. OleHKa YHCIEHHOCTH MOmyssiuu. JuHamuka
MOMYJSIUUU U €€ peryssiuusa. buotndeckuii moTeHuran nonyysiquu. MoaenupoBaHue THHAMUKA
nonyisiuud. Kpussle pocta uyucienHoctu mnonyisuuu. Kpusbslie BbDKUBaHMS. Perymsmus



YUCIIEHHOCTU TMOMYJSIIMMA: poJib (aKTOPOB, 3aBUCSIIMX M HE 3aBUCALIMX OT IUIOTHOCTH.
Okojnorudeckue crpareruu Buaos (r- u K-crparerun).

[Tonsatue 00 »HKoJMOrMUecKo Huie BUAa. Mecroobutanue. MHOroMepHas MOJEIb
skosornueckor Humm Jx.M. Xaruuncona. Pa3mepsl skonorndeckoil Hum. Ilorenuunanbaas u
peann30BaHHas HUILIN.

Bun kxak cucrema nomymsuuil. Apeansl BUAOB. BuIbl M HMX JKU3HEHHBIE CTPATErMH.
DKOJIOTUYECKUE SKBUBAJICHTHI.

3aKOHOMEPHOCTU T[OBEJIECHUS M MUTpalMil >KUBOTHBIX. bHoOJgornueckue HWHBa3HU
YyKEpPOJHBIX BUOB.

JleMoOHCTpanuu

IToprper: Ix. . XaTynHCOH.

Tabmuiel 1 cxeMbl: «DKOJIOTHUECKUE XapaKTePUCTUKU Monysauny, «lIpoctpancTBennas
CTPYKTypa nonyisauun», «Bo3pacTHble mnupamMuisl nOomymsguu», «CKOpPOCTb 3aceieHus
MOBEPXHOCTU 3eMJIM Pa3Iu4YHbIMH OpraHuzMamu», «Mogmens skonmornueckord Humm Jx. U.
XaT4ynHCOHAY.

O6opynoBanue: repOapuu pacCTeHUA, KOJIEKIUN KUBOTHBIX.

JlabopaTopnasi pa6ora «IIpucrnocoOneHust ceMsH pacTeHUN K PaCCEECHUIOY.

Tema 9. Jkos0rus cood1ecTB. IKOJOrH4YeCKHe CHCTEMBI.

CoobmecTBa opranu3MoB. buoreHo3 u ero cTpykrypa. CBsi3u MeXIy OpraHU3MamMH B
OHOLICHO3E.

Okocucrema kak oTkpeiTasg cucrema (A. JIx. Tencnum). DyHKUMOHANbHBIE OJIOKU
OpraHU3MOB B 3KOCUCTEME: HPOAYLEHTBI, KOHCYMEHTbI, peayLeHThl. Tpoduueckue ypoBHHU.
Tpoduyeckue nenu u ceru. Aduornyeckue 610ku 3xocucteM. [1ouBBI U WIIBI B 3KOCHCTEMAX.
KpyroBopoT BeECTB U MOTOK SHEPTUH B IKOCUCTEME.

OcHoBHBIE ITOKa3aTeNM 3KOcUcTeMBl. broMacca n npoayKius. DKOJIOrHYECKUE TUPaMUIbI
yucesl, OnomMacchl ¥ SHEPTUU.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. @nykmyayuu. HanpaBieHHbIE
3aKOHOMEpPHBIE CMEHBI COOOIECTB — CyKIeccuu. IlepBuuHble U BTOPUYHBIE CYKLECCHM U HUX
OpUYMHBL.  AHTpOIIOTE€HHbIE BO3JeMcTBUSA Ha cykueccud. KimmakcHoe — cooOIecTBo.
buopa3Hoobpasue u noaHoTa KpyroBopoTa BEIIECTB — OCHOBA YCTOMUMBOCTH COOOIIECTB.

[TpuponHbIEe 3KOCUCTEMBI. JKOCUCmeMbl 03€p U peK. DKocucmemvl Mopeu U OKeaHos.
Dkocucmemvl myHop, 1ecos, cmenetil, NyCmbiHb.

AHTpPOIIOTEHHBIE  JKOCUCTEMBI. Arposkocucrema. ArponeHo3. Pasmuuus mexay
AHTPONOTEHHBIMU U MPUPOJHBIMU SIKOCUCTEMAMHU.

YpboskocucteMbl. OcHOBHBIE KOMIIOHEHTHI ypOoakocucTeM. ['opojckas ¢uopa u ¢ayHa.
CunaHTponu3anusi ropoJckoil ¢ayHel. buosiornueckoe u  XO34HCTBEHHOE 3HAYCHHE
arpodKOCHUCTEM U YPOOIKOCUCTEM.

3aKOHOMEpPHOCTH  (OPMHUPOBAHUS  OCHOBHBIX  B3aWMOJEWCTBUHA  OpraHM3MOB B
sKkocucteMax. Ponb kackadnoeo s¢ghghexkma u 6u008-30upuxamopos (Kuouesvix 6udos) 6
@yukyuonuposanuu  dxocucmem. llepeHOC HHEPrMM W  BEIIECTB MEXIY CMEXHBIMU
DKOCUCTEMaMH. YCTOWYMBOCTb OpPraHU3MOB, IOMYJSALMUA M DKOCHCTEM B  YCIOBUAX
€CTECTBCHHBIX U aHTPOIIOTEHHBIX BO3ICHCTBUN.

Mexanuzmol  8030eticmeus  3a2pA3HEHUL  PA3HLIX MUNOE HA  CYOOP2AHUZMEHHOM,
OP2AHUBMEHHOM, NONYIAYUOHHOM U IKOCUCMEMHOM YPOBHAX, OCHOBbl 3KOJN02UYECKO20
HOPMUPOBAHUSL AHMPONO2EHHO20 B030eticmeusi. MeToIoIOTUs MOHUTOPHHIA €CTECTBEHHBIX U
AQHTPOIIOTE€HHBIX SKOCHUCTEM.



JeMoHCTpauMu

[Toprper: A. JIx. Tencnu.

Tabmuuel u cxemsl: «CTpyKTypa OHOLIEHO3a», «DKOCUCTEMA MIHUPOKOJIMCTBEHHOTO JIECay,
«JKocucTeMa XBOMHOro Jieca», «DyHKUMOHAIbHBIE TPYHIbl OPraHU3MOB B SKOCHUCTEMEY,
«KpyroBopor BemectB B 23kocucreMey», «llenu mnuTanus (macTOuIHAasl, JETPUTHAs)»,
«DKOJIOTHYECKas MMHpaMUIa YUCeT», « IKOJIOTHUECKas mupamMuia OnomMacce», «IKOJOTHUECKas
nupamuga sHeprumy», «OOpasoBanme Oomnorta», «llepBuunasi cykieccusi», «BoccTraHoBieHue
Jeca mocliie Mmoxapa», «IKocUcTeMa 03epa», «ArpoueHos», «KpyroBopoT BeIIECTB U TOTOK
SHEPruu B arpoieHosey, «I[Ipumepsl ypooIKOCUCTEM.

Ob6opynoBanue: repbapuu pacTeHUU, KOJJICKIUH HACEKOMBIX, Yydejia INTHUI[ U 3BEpeH,
repOapuu KyJIbTYPHBIX H JUKOPACTYIIUX PACTCHUI, aKBAPUYM KaK MOJIEIIb SKOCUCTEMBI.

IIpakTuyeckas padora «/3yuenue u onucanue ypOo03KOCUCTEMBD».

JlabopaTopnasi pa6ora «/3ydyeHue pazHooOpa3usi MEIKUX MOYBEHHBIX YICHUCTOHOTHX B
Pa3HBIX PIKOCUCTEMAX .

IOKeKypeusi «IDKCKypcHsl B TUITUYHBIN OnoreorieHo3 (B ayOpaBy, Oepe3HsK, €IbHUK, Ha
CYXOJIOJIbHBII UM TOWMEHHBII JIYT, 03€p0, O0I0TO)».

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

Tema 10. Buocdepa — rinodanbHas 3KocucTeMa

buocdepa — obmemnanerapHas 00o0j0oYka 3eMiH, T/ CYIIECTBYET WJIM CYIISCTBOBAJIA
*u3Hb. PazButue npencrasienuii o obuocdepe B Tpyaax J. 3tocca. Yuenue B. U. Bepnaackoro o
ouocepe. O6mactu 6uocheps u e€ cocra. JKupoe BemecTBo Ouocdeps! 1 ero GyHKIUU.

3aKOHOMEPHOCTHU cyliecTBOBaHus 6uochepsl. OcodeHHocTH Ouochepsl Kak riodambHON
sKocucTeMbl. J[MHamMuyeckoe paBHOBecue B Ouocdepe. KpyroBopoTsl BeuectB u
OHoreoXMMHYECKHe UKIBI (Yriiepoa, a3ota). PUTMuuHOCTh siBNeHui B Ouocdepe.

3onanbHOCTH OUOCchepsl. [lonarue o Guome. OCHOBHBIE OMOMBI CYIIU: TYH/pa, XBOIHBIE
Jeca, CMEIIaHHbIe U MIMPOKOJINCTBEHHBIE Jieca, CTEIU, CaBaHHBI, IyCThIHU, TPOIUYECKUE JIeca,
BBICOKOTOphsl. Knnmar, pacTuTenbHbIN U )KUBOTHBIN MUpP OMOMOB CYIIIH.

Ctpyktypa ¥ (QYHKIHUS S>KHBBIX CHCTEM, OIEHKa HX PECYpPCHOTO TMOTEHIMana u
O6uocepHbIX QYHKIHUI.

JleMoOHCTpaL U

[optpetsi: B. U. Bepuazackuii, 3. 3rocc.

Tabmumet u cxemsl: «['eocheps 3emnny», «KpyroBopot azota B mpupoje», «KpyroBopor
yriepojia B npupojie», «KpyroBopot kucnoponaa B npuponae», «KpyroBopoT BoJibl B IPUPOIE»,
«OcHoBHBIE OWOMBI cymmny, «Kimmmarmaeckue mosica 3emum», «Tynapay, «Taiiray,
«Cmemannbii  nec», «lllupokonuctBeHHbld Jec», «Cremby», «CaBaHHa», <«IlycThIHSY,
«Tponmyeckuii mecy.

O6opynoBanue: repbapuu pacTeHU pa3HbIX OMOMOB, KOJUIEKIIMH KUBOTHBIX.

Tema 11. YesioBek U OKpYy:Kaouias cpeaa

DKOJIOTHYECKHE KPU3UCHI W WX TpUYHHBL BozaeicTBue denmoBeka Ha Ouocdepy.
3arpsi3HeHue BO3IyIIHOM cpenapl. OxpaHa Bo3ayxa. 3arpsi3sHEHHWE BOAHOM cpenbl. OxpaHa
BOJHBIX pecypcoB. Pa3zpyimienne nouBbl. OXpaHa MOUYBEHHBIX PecypcoB. MI3MeHeHue Kinmara.

AHTpPONOT€HHOE  BO3JEHCTBME HA PACTUTENbHBIM M KUBOTHBIM wmup. Oxpana
pPacTUTEIBHOTO U KUBOTHOTO MHpa. OCHOBHBIE MPUHIUIBI OXPaHbl NPUPObl. KpacHble KHUTH.
Oco60 oxpansiembie npupoansie Tepputopun (OOIIT). boranuueckue caasl U 300J0TUYECKUE
MapKH.



OcHOBHbBIE IPUHIIUIIBI YCTOMYMBOTO Pa3BUTHUS YENIOBEUECTBA U MPHUPOAbL. ParronanbHOe
NPUPOJIONIONB30BAHUE M COXpaHeHHe Ouojormueckoro pasHooOpasus 3emiu. OOmme
3aKOHOMEPHOCTH TJIOOATBHBIX IKOJIOTHYECKUX KpU3ucoB. OCOOCHHOCTH COBPEMEHHOTO KpU3Hca
U €r0 BEpOSITHbIC OCIEACTBHS.

Pa3BuTHe METOAOB MOHUTOPUHTA Pa3BUTHsS ONACHBIX TEXHOTCHHBIX IMPOIIECCOB.
Cucmemnvle uccredoganuss nepexooa K pecypcocbepezaioujell U KOHKYPEHMOCHOCOOHOU
aHepeemuke. buonocuyeckoe pasnoobpasue u douopecypcuvl. Hayuonanvhvie ungopmayuontsie
cucmemvl, obecneuugaroujue O0OCMyn K UHDOPpMAYUU NO COCMOSHUIO OMOENIbHLIX U008 U
axocucmem. OCHOBbI dKOpeadburumayuy 3K0CUcmem u cnocobos 6opbobl ¢ OHUONOBPENCOCHUAMU.
Pexoncmpyxkyus MoOpcKux u HA3eMHbIX IKOCUCTHEM.

JleMoHCTpanuu

Tabmumel u  cxembl: «3arpsizHeHue arMmocdepbl», «3arps3HeHre Truapocheps»,
«3arpszHenune mouBbl», «[lapHukoBbiii  3ddekT», «Ocobo oxpaHseMble MNPUPOIHBIE
TEPPUTOPUNY, «MOJEIH YIIPABISIEMOTO MUPAY.

OoGopynoBanue: Qororpaduu  OXpaHIEMBIX pPACTEHUH W JKUBOTHBIX KpacHOW KHUTH
Poccuiickoit denepaiuu, KpacHoil KHUTH peruoHa.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O BUOJIOI'MHN
HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbHI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3ylIbTaTaM OCBOCHHUS OOy4YarOMIMMUCS
pOTpaMM CPeAHEro 00IIero 00pa30BaHus: TUYHOCTHBIC, METAIPEAMETHBIC U TIPEIMETHBIE.

B cTpyKkType JTUYHOCTHBIX Pe3yJbTaTOB OCBOCHHS MPOTrPaMMbl 1O OHMOJIOTMH BbIIEICHBI
CIEyIOIIME COCTABIIAIOIIME: OCO3HaHHME OOYYaroIIMMHCS  POCCHUMCKOW  Ipa)KAaHCKOU
UJICHTUYHOCTH — TOTOBHOCTH K CaMOpPa3BUTHIO, CAMOCTOSTEIILHOCTH M CaMOOIPENEICHHUIO,
Hanuuyue momueéayuu K OOydeHHIO OWOIIOTHH, yeleHanpaeieHHoe pazeéumue BHYTPEHHUX
yOeXAeHUI JTUYHOCTH Ha OCHOBE KIIIOYEBBIX LIEHHOCTEH M MCTOPUYECKUX TPAJAULIUNA Pa3BUTUS
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCHDb OOYUYAIOIIUXCS PYKOBOJACTBOBATHCSA B
CBOCH  JICATCILHOCTH  IIEHHOCTHO-CMBICIIOBBIMH ~ yCTAaHOBKAMH, TPUCYIIUMH  CHCTEME
Ouojoruueckoro  oOpa3oOBaHMsS, Haauuue NPABOCO3HAHUS ~ DKOJIOTMUECKON  KYIbTYpBHI,
CnOCOOHOCMU CMABUMb IEIH U CTPOUTH KU3HEHHBIE TJIaHBI.

JInaHOCTHBIE Pe3yabTaThl OCBOCHUS MPOTPaMMBbl 110 OMOJIOTHH JOCTHUTAIOTCSA B €IMHCTBE
y4eOHOM W BOCIHTATEIBHON JEATEIHLHOCTH B COOTBETCTBHH C TPAAWIIMOHHBIMH POCCHHCKUMU
COIIMOKYJIbTYPHBIMH, UCTOPHYSCKUMH M JTYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMH, IPHHSITHIMU B
oOmiecTBe MpaBUJIaMH U HOPMaMHu TMOBEACHUS M CIIOCOOCTBYIOT MpOIlECCaM CaMOIO3HAHUS,
CaMOBOCITUTaHUS U CaMOPAa3BUTHsI, Pa3BUTHsI BHYTPEHHEH MO3UIMU JIMYHOCTH, NATPUOTU3MA U
YBOXCHHSI K 3aKOHY W IPABOIOPSIKY, YEJIOBEKY TPyJda M CTApIIEMy IOKOJEHUIO, B3AUMHOTO
YBOXKCHHS, OCPEe)KHOTO  OTHOIICHUS K  KyJAbTYpHOMY  HACIICIUI0O W TPAJUIUAM
MHOTOHAallMOHAJIBHOTO Hapoaa Pocculickoit denepanuu, Mpupoae U OKPYKAKOLIEH Cpele.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHS y4eOHOTO npeamera «buomorus» MOMKHBI OTpakaThb
TOTOBHOCTh M CIIOCOOHOCTH OOYYalOLINXCsl PYKOBOJICTBOBATHCS COPMHUPOBAHHON BHYTPEHHEH
MO3UIMEH JIMYHOCTH, CHCTEMON IIEHHOCTHBIX OpPWEHTAIMi, TO3UTHBHBIX BHYTPEHHUX
yOeXJACHU, COOTBETCTBYIONIMX TPAJAUIIMOHHBIM IIEHHOCTSIM POCCHIICKOTO  OOIIecTBa,
pacuIipeHre XKU3HEHHOTO OIbITa U OMbITA JAEITENLHOCTH B IMPOIIECCE PeaM3alliid OCHOBHBIX
HATPaBJICHUH BOCIIUTATEILHOMN JIEATEIHHOCTH, B TOM YHCJIC B YACTH:

1) rpaaaHcKOro BOCIUTAHMS:

c(OPMUPOBAHHOCTh ~TPAKIAHCKOM TMO3UIMU  OOydYaromerocs Kak aKTHBHOTO U
OTBETCTBEHHOTO WIEHA POCCUICKOro 00IIeCTBa;

OCO3HAHWE CBOMX KOHCTUTYIIMOHHBIX IIpaB M OOS3aHHOCTEH, yBa)KCHHWE 3aKOHA U
IIPABOITOPSIJIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOH NIEATEIHHOCTHU MPHU CO3JIaHUU YUEOHBIX MPOCKTOB,
pelieHnr y4eOHbBIX U TO3HABATENbHBIX 33/1a4, BHITIOJTHEHUH OMOIOTHYECKUX YKCIIEPHUMEHTOB;

CITOCOOHOCTh  OTPEENSTh COOCTBEHHYIO TO3HUIIMI0O TI0O OTHOIICHHWIO K SIBJICHHUSIM
COBPEMEHHOM JKU3HU U O0BSICHSATH €€

YMEHHE YUYUTHIBAaTh B CBOMX JCUCTBUSIX HEOOXOAMMOCTh  KOHCTPYKTUBHOTO
B3aMMOJICHCTBUS JIOJCH ¢ pa3sHBIMU YOSXKICHUSMHU, KYIbTYPHBIMHA [IEHHOCTSMH U COLUATBHBIM
MOJIOKEHUEM;

FOTOBHOCTh K COTPYIHHUYECTBY B TPOIECCE COBMECTHOIO BBINIOJHEHUS YUeOHBIX,
MO3HABATENIBHBIX M UCCIEAOBATEIbCKUX 33Jla4, YBAXKUTECIHHOTO OTHOILICHUS K MHEHHIO
OTIIMIOHEHTOB NP 00CYXICHUU CIIOPHBIX BOMIPOCOB OMOJIOTUIECKOTO COJICPIKAHUS;

TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOM NIEATEIbHOCTH;



2) NaTPUOTHYECKOT0 BOCIIMTAHMS

c(hOPMUPOBAHHOCTH POCCHICKON TPKIAHCKON MACHTHYHOCTH, TATPUOTH3MA, YBAKCHHUS K
CBOEMY HAapoAy, 4yBCTBa OTBETCTBEHHOCTHM Iepel PoIMHON, TOpAOCTH 3a CBOM Kpai, CBOXO
Ponuny, cBO# S3bIK U KYJIBTYPY, IPOLLIOE U HACTOsIIIIEe MHOTOHALIMOHAIBHOTO Hapoaa Poccuu;

IIEHHOCTHOE OTHOUIEHHE K NPUPOJHOMY HACIEAUI0 U NaMSATHUKAM IMPUPOJBL,
JIoCTH>XKeHUsIM Poccuu B Hayke, UICKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/E;

CIIOCOOHOCTh OIICHUBATh BKJIAJ POCCHUMCKUX YYEHBIX B CTAHOBJIIGHUE W pPa3BUTHE
OMOJIOTUY, TOHUMAaHUS 3HAYE€HUs OMOJIOTUHU B TIO3HAHUU 3aKOHOB MIPUPO/IbI, B )KU3HH YEJIOBEKA U
COBPEMEHHOT0 00I11eCTBa;

ujciHas yOe:KIEHHOCTh, TOTOBHOCTH K CIIY’)KCHHIO 1 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HaHHE AYXOBHBIX LIEGHHOCTEH POCCUICKOT0 HApOIa;

c¢(hOopMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, S TUYECKOTO TTOBEACHHUS;

CIIOCOOHOCTH OLIGHUBATh CUTYAIlMI0 U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUECHTUPYACH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAyIIETro;

OTBETCTBEHHOE OTHOIICHHME K CBOMM POIMUTENSAM, CO3JaHHUI0O CEMbU Ha OCHOBE
OCO3HAHHOTO MPHUHATUS [IEHHOCTEH CEMEHHOM KU3HU B COOTBETCTBUU C TPAIULIMSIMH HAPOJIOB
Poccumn;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETUYECKOE OTHOIICHHE K MHUPY, BKJIIOUAsi ICTETUKY ObITa, HAYYHOTO M TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHUI;

MOHUMaHUE SMOIIMOHAJIBHOT'O BO3/IEUCTBUS KUBOM NPUPOBI U €€ [IEHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHUIO B PAa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE MPOSIBIAThH
KauecTBa TBOPUYECKOH JIMUHOCTH;

5) ¢wusuyeckoro BocnUTAHHS, (POPMHPOBAHUA  KYJIbTYPHI 30POBbSI H
3MOLMOHAJIBHOIO 0JIArONOJIY M :

MOHMMAaHWE U peann3alus 3J0pOBOro U 6e30MacHOro oopasa *KU3HU (340POBOE MUTAHUE,
COOJTII0/ICHNE TUTUEHUYECKUX TPABUJI U HOPM, COATaHCHUPOBAHHBIA PEKUM 3aHATUM U OTIBIXA,
perynsipHasi (u3UYeCKas aKTHBHOCTh), OEpPEeKHOro, OTBETCTBEHHOTO W KOMIIETEHTHOTO
OTHONICHUS K COOCTBEHHOMY (PU3MYECKOMY U TICUXHUECKOMY 3/I0POBBIO;

MOHMMAaHUE I[EHHOCTH TPaBWJI WHAMBUAYAIBHOTO U KOJUIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYAITUAX, YTPOKAIOMINX 3JOPOBBIO M )KU3HU JIFOJICH;

OCO3HAHUE TOCJEICTBHA M HEMPHUSATHS BPEIHBIX MPUBBIYCK (YIOTPEOTICHUS aTKOTOJIs,
HAapKOTUKOB, KypeHUs);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTH K TPYY, OCO3HAHUE IIEHHOCTH MacTePCTBa, TPYI0TIO0HE;

TOTOBHOCTb K aKTUBHOM JEATEIHHOCTH TEXHOJIOTHYECKON M COIMAIbHON HAIIPABICHHOCTH,
CIIOCOOHOCTh ~ WMHUIIMMPOBATh, IUIAHUPOBATH W CaMOCTOSATEIHHO  BBITIONHATH  TaKYIO
JIeATETbHOCTb;

MHTEpEC K pa3inuyHbIM cepam mpodeccnoHaNbHON AESITeTbHOCTH, YMEHHE COBEpILIATh
OCO3HaAHHBIN BEIOOP OymyIieit mpodeccuu u peaaTn30BbhIBaTh COOCTBEHHBIC )KM3HEHHBIE TUIAHBI;

TOTOBHOCTh U CIIOCOOHOCTH K 00pa3oBaHHUIO M CaMOOOpPA30BaHUIO HA MPOTSHKCHUU BCEi
KU3HHU;

7) IKOJIOrM4eCcKOro BOCIIMTAHMS:



9KOJIOTHYECKHU 11e51eCO00pa3HOe OTHOIIEHUE K IMIPUPOJIE KaK UCTOYHUKY JKU3HU Ha 3eMile,
OCHOBE €€ CYIIECTBOBAHHS;

MOBBIIIIEHUE YPOBHS SKOJIOTMYECKON KYIBTYpBl: MPUOOpETEHHE OIBbITAa IIAHUPOBAHUS
IOCTYIIKOB M OLIEHKHM UX BO3MOJKHBIX ITOCJIE€ACTBUH ISl OKPYKAIOLIEH Cpeibl;

0CO3HaHME INI00AIIBHOrO XapakTepa 3KOJ0rMYECKUX Ipo0sIeM U IyTel UX peleHus;

CHOCOOHOCTH HMCIIOJIB30BATh NMPHOOpPETaeMble IPYU U3YUYEHHH OMOJIOTMU 3HAHHS U yMEHUS
IpU pEHICHUH MPOoOJieM, CBS3aHHBIX C pAIMOHAIBHBIM MPHPOIONOIB30BAHUEM (COOIIIOICHHE
IpaBUJ HOBEJCHMs B INPHUPOJIE, HANPABICHHBIX HAa COXPAHEHUE PABHOBECHsI B JKOCHCTEMAX,
OXpaHy BHJIOB, SKOCUCTEM, Onochepsl);

AKTUBHOE HEIPUATUE JEHUCTBUM, NPUHOCAIIMX BpEN OKPYKAIOLICH INPUPOIHOM cpene,
YMEHHUE MPOTHO3MPOBATH HEOJIArONPHITHBIE YKOJIOTUYECKHE MOCIECICTBUS MPEANPHHUMACMBIX
JecTBUH U IPe0TBpallaTh UX;

HAJIMYME PA3BUTOrO HKOJOTHMYECKOTO MBILIUICHUS, IKOJOTHYECKOW KYJbTYpbl, OIbITa
JESTEIIbBHOCTH  DKOJIOTUYECKOW  HANpaBJICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMHU B
[IO3HABATEJIbHON, KOMMYHUKATHUBHOM M COLMAIBbHOM IpPaKTUKE, TOTOBHOCTH K YYacTUIO B
HPAaKTUYECKOHN J1eATEIbHOCTH 3KOJIOTHYECKON HaIllPaBICHHOCTH;

8) HeHHOCTH HAYYHOTr0 NO3HAHUSA:

c(OpMUPOBAHHOCT ~MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YpPOBHIO
pa3BUTHUSI HayKd M  OOIIECTBEHHOM IpPAaKTUKM, OCHOBAHHOTO Ha JUAJIOTe KYJIbTYD,
CHOCOOCTBYIOLIETO OCO3HAHUIO CBOET0 MECTA B MOJUKYJIBTYPHOM MHUPE;

COBEpILEHCTBOBAHUE A3bIKOBOW U UUTATEIBCKON KYJIBTYphl KaK CPEICTBA B3aUMOACHCTBUS
MEX]y JIFOJIbMU U TIO3HAHUS MUDA;

NOHMMaHUE crenupuKu OUOJIOTMM KaK HAayKH, OCO3HAaHUA €€ poiau B (OPMHUPOBAHUU
PaLMOHATIBHOIO HAyYHOTI'O MBIIUICHHUS, CO3/1aHUU LIEJIOCTHOTO MPEACTABICHUs 00 OKpYyKarolieM
MHUpe KaK O €IUHCTBE NpUPOAbI, YelOBeKa U OOIecTBa, B MO3HAHUU MPUPOAHBIX
3aKOHOMEPHOCTEH U pelIeHnH IpoodieM COXpaHEeHUsl IPUPOIHOTO paBHOBECHS;

yOexAEHHOCTh B 3HAYUMOCTU OMOJIOTMM JJII COBPEMEHHOW IMBMIIM3AIMU: 00eCTeUeHUs
HOBOT'O YPOBHS pa3BUTHs MEAMIMHBI, CO3JaHHE MEPCHEKTUBHBIX OMOTEXHOJIOTHH, CIIOCOOHBIX
pewath pecypcHble MpoOIeMbl pa3BUTHsI YeJIOBEUECTBA, MOMCKA IyTeH BBIX0Ja U3 II100AIbHBIX
HKOJIOTMYECKUX NPOoOsIeM U oOecreueHus nepexoa K yCTOHYMBOMY Pa3BUTHIO, PalliOHAILHOMY
HCIIOJIb30BAaHUIO TPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HHU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJIOTMYECKMX 3HAHWH B LIEJSIX MOBBIMICHUS OO0
KYJBTYpBl, €CTECTBEHHO-HAyYHOH TIPaMOTHOCTH, KaK COCTaBHOW 4YacTH ()YHKIIMOHAJIHHOU
rPaMOTHOCTHU o0yuaroumxcs, GopMUpyeMoil pu U3ydeHUu OUOJIOTHH;

MOHMMAaHHE CYIIHOCTH METOJIOB MO3HAHMS, MCIIONb3YEMbIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCMOJIb30BaTh IMOJydyaeMble 3HAHHUS U aHalIW3a M OOBACHEHHs SBJICHUH
OKpPY’KAIOIIEr0 MHpa M NPOMCXOJAMIMX B HEM H3MEHEHMH, yMEHHeE JellaTh 00OOCHOBAHHBIC
3aKJIIOUYEHUSI Ha OCHOBE HAy4YHbIX (DAKTOB M HMEIOIIMXCS JAHHBIX C LENbI0 IOJTYYSHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIBHO HCMOJIb30BaTh OWOJIOTUYECKUE 3HAHUS JUISl pEIleHUs
npo6JeM B peabHbBIX KU3HEHHBIX CUTYalLlUsX;

OCO3HaHME LIEHHOCTU HAayYHOW JEATENbHOCTH, TOTOBHOCTh OCYLIECTBIATh NMPOEKTHYIO U
UCCIIEI0BATEIbCKYIO JESITEIbHOCTh HHAUBUIYaIbHO U B IPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTH K HENpPEpHIBHOMY OOPa30BaHUIO U CaMOOOpPA30BaHMIO, K
AKTUBHOMY TIOJIYYEHHUIO HOBBIX 3HAHHMH 1O OHOJOTMM B COOTBETCTBHM C >KW3HEHHBIMHU
MOTPEOHOCTSIMHU.



METANPEIMETHBIE PE3YJIbTATHI

MertanpeaMeTHbIe Pe3yNIbTaThl OCBOCHHUS y4eOHOro mpeamera «bHOJIOTUs» BKIIOYAIOT:
3HAYMMbIe i1 (OPMHUPOBAaHUS MHUPOBO33PCHUS OOYYAIOIMIUXCA  MEXIUCIUIUIMHAPHBIC
(MeXTmpeMeTHbIE) 00IICHAYYHBIC TIOHSTHS, OTPAXKAIOIIIE EIOCTHOCTh HAYYHOH KapTHHBI MUPa
U crienu(rKy METOJIOB IMO3HAHUS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPTHS,
SIBIICHUE, TIPOIECC, CHCTEMa, HAy4YHBIM (aKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsI, UCCIIEJOBaHKEe, HAONIOICHUE, U3MEPEHUE, DKCICPUMEHT U JIPYTHE); YHHBEpCAIbHBIC
yueOHbIe NeiicTBUs (TIO3HABATENbHbIC, KOMMYHUKATUBHBIC, PETYIIATUBHBIC), 00CCIICUNBAIOIINE
dbopMupoBanrue (PyHKIMOHAIBHON TPAMOTHOCTH M COIMATHHONW KOMIIETEHITUM OOYyYaIOlTUXCS,
CIOCOOHOCTh o0yJaronmxcs HCII0JIb30BaTh OCBOCHHBIE MEXIUCIUTIITHHAPHBIE,
MHUPOBO33PCHUYCCKHE 3HAHHMS W YHHBEPCAIbHbIC Yy4eOHBbIC JCUCTBUS B IO3HABATEIBHON U
COLIMAJIbHOM MTPAKTHUKE.

B pesynprare wu3ydeHus OWOJIIOTMM Ha YPOBHE CpEIHEro OO0mero oOpa3oBaHHs Y
oOydaromerocss Oyayr copMupoBaHBI MO3HABATEIBHBIC YHUBEPCAIBHBIC ydeOHBIC IEHCTBUS,
KOMMYHHKATHBHBIC YHUBEpPCAJIbHbIC YUYEOHBIC [EHCTBHsS, PETYJISTHBHBIC YHHBEpPCAIbHBIC
y4eOHbIC JICHCTBUS, COBMECTHAS ICATEILHOCTb.

MeranpeaMeTHbIe Pe3yJIbTaThl OCBOSHUS IMPOrPaMMBI CPEIHEro OOIIero oOpa3oBaHUs
JIOJKHBI OTPAXKATh:

OBi1aieHHe YHUBEPCAJIbLHBIMU Y4eOHbIMHU NMO3HABATEIbHBIMH A€l CTBUIMMU:

1) 6a30BbIe JIOTHYECKHE 1€ CTBUS:

CaMOCTOSITENILHO (DOPMYJTMPOBAaTh M aKTYyaJM3UPOBATh MPOOJIEMYy, paccMaTpuBaTh €€
BCECTOPOHHC;

UCIIONIb30BAaTh TPU OCBOCHHHM 3HAHUN MNPUEMBI JIOTHYSCKOTO MBINUICHHS (aHAN3a,
CUHTE3a, CpaBHEHUs, Kiaccudukanuu, 0000IIeHHUs1), PaCKPBIBATh CMBICT OHOJIOTHYECKHX
MOHSTHI (BBIIEATH UX XapaKTEPHbIE MPU3HAKH, YCTAHABIUBATH CBS3H C APYTUMHU MOHITUSIMHU);

OTIPE/ICIIATh TEIHM JEATEIHbHOCTH, 3ajaBas TNapaMeTpbl W KPUTEPUH WX JOCTHIKCHHUS,
COOTHOCHTH PE3yIbTAaThl JICITCILHOCTH C TIOCTABICHHBIMU TICIISIMU;

UCIIONIb30BaTh OMOJIOTHYECKHUE TOHSTHUS Ui OOBACHEHUs (AaKTOB U SIBICHUN KHUBOM
TIPUPOJIBI;

CTPOUTH JIOTHYECKUE PACCYKICHHUS (MHIyKTHUBHBIC, JCIyKTHUBHBIC, IO aHAJOTHH),
BBISBJISITH 3aKOHOMEPHOCTH M TPOTHUBOPEUYHS B PACCMATPUBAEMBIX SBJICHHSX, (POPMYITHPOBATH
BBIBOJIbI U 3aKJTFOYCHUS;

MPUMEHSTh CXEMHO-MOJIENbHBIE CPEACTBA JUIS MPEACTABICHUS CYIIECTBEHHBIX CBS3EH U
OTHOIIICHUN B W3y4aeMbIX OHMOJOTHYECKHX OOBEKTaxX, a TaKKe MPOTHBOPEUMA PA3HOTO POJa,
BBISIBJICHHBIX B Pa3JIUYHBIX WH()OPMAIIMOHHBIX HCTOYHUKAX

pa3pabaThIBaTh TUIAH PEIICHUs TPOOJIEMBI C YUETOM aHAIM3a UMEIOIINXCS MaTepHAIbHBIX
¥ HEMaTepUAIbHBIX PECYPCOB;

BHOCHTH KOPPEKTUBBI B JEATCIILHOCTH, OICHUBATH COOTBETCTBUE PE3YJIbTATOB IIEIISIM,
OILICHUBATh PUCKH MTOCIIEICTBUI e TEILHOCTH,

KOOPJIMHHUPOBATh M BBINOJIHATH pPadOTy B YCJIOBHSIX pPEaTbHOT0, BHPTYaIbHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

pa3BUBATh KPEATHBHOE MBINUICHUE TPU PEIICHUH KHU3HEHHBIX TPOOIeM.

2) 0a30BBI€ HCCJIEN0BATEIbCKHE NeHCTBHUA:



BJIa/IETh HABBIKAMH y4€OHO-UCCIIEIOBATEIbCKON U MPOEKTHOW AESITEeIbHOCTH, HaBbIKAMU
paspenieHus: nmpoodyieM, ClIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY TOMCKY METO/I0B
pelIeHUs] TPAKTUYECKUX 3aja4, IPUMEHEHHUIO Pa3IMUHbIX METOJOB I103HAHUS;

UCIOJIb30BaTh PAa3jMyYHbIe BHUABI ACSITEIBHOCTU IO IMOJIYYEHUIO HOBOTO 3HAHHUA, €ro
MHTEPIIPETAlMU, TPEOOPa30BaHUI0 U MPUMEHEHHIO B yYEOHBIX CHUTyallUsIX, B TOM YHUCIE NPU
CO3JIaHUH YYEOHBIX M COIIMATIBHBIX POCKTOB;

(dbopMHpOBaTh HAYYHBIA THII MBIIUICHHS, BIaJeTh HAYYHOU TEPMUHOJIOTHEH, KIIFOUEBBIMHU
MOHITUSIMA U METOJIaMU;

CTaBUTh U (GOPMYIUPOBATH COOCTBEHHBIE 33Jaud B 0Opa30BaTENbHON NEATEIbHOCTH U
KU3HEHHBIX CHUTYalLUsX;

BBISBIISITh TPUYMHHO-CIICACTBEHHBIC CBSI3M M AKTyalM3UpOBATh 3ajady, BBIJBUTATh
rUnore’y e€ pelieHusl, HaxOAuUTh AapryMEHTHI [JIs JO0Ka3aTelbCTBA CBOMX YTBEPXKIACHUI,
3aJ]aBaTh MapaMeTpPbl U KPUTEPUH PEIICHUS;

QHAIM3UPOBATh TOJYYEHHBbIE B XOJ€ pELICHHS 3aJaud pe3yiabTaTbl, KPUTHUECKU
OLICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIN OIIBIT,

OCYIIECTBIISITh IEJICHAINIPABICHHBIN MOUCK MEpPEeHOca CPEACTB U CIIOCOOOB JICHCTBUS B
PO ECCHOHAIBHYIO CPENY;

YMETb IMEPEHOCUTh 3HAHWS B  I[IO3HABAaTEJIbHYI0O U  IPAKTUYECKYl0  oOsiactu
KU3HEEATENIbHOCTH;

YMETh UHTErPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00acTei;

BBIJIBUTATh HOBBIE HJEH, MNpEUIaraTh OPUTHHAIBHBIC TOJIXOAbI W PEUICHUS, CTaBUTh
po0JIEMBI U 3a/1a4M, JOMYCKAIOUINE aJbTePHATUBHBIE PEIICHNUS.

3) pabora ¢ nHpopManmeii:

OpPUEHTHUPOBATHCS B PA3IMUYHBIX MCTOUYHUKAX HMH(pOpMalMM (TEKCTe y4eOHOro mocoowus,
HAyYHO-MIOMYJISIPHOM JUTEpaType, OMOJIOTHYECKUX CIIOBApsSX M CHPABOYHMKAX, KOMIIBIOTEPHBIX
0a3ax pgaHHbIX, B VHTepHere), aHaIM3UpPOBaTh HH(GOPMALMIO DPA3JIMYHBIX BHUIOB U (QOpM
IIPEJICTaBJICHUs], KPUTUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh U HEITPOTUBOPEUYNBOCTD;

(dbopMynupoBaTh 3ampochl M TNPUMEHATh pPa3IMUHbIE METO/Abl NpH IOHCKe U OTOOope
Ouosiornueckoi nHpopMaluu, HeOOXOIMMOM JIJIsl BBITIOJIHEHUsI Y4eOHBIX 33714,

pUOOpeTaTh OMBIT HCHOJB30BaHUS HH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH,
COBEpPILEHCTBOBATH KYJIbTYPY aKTUBHOT'O HCIIOJIB30BAHUS PA3IMUHBIX TTOUCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTHUMAJbHYIO (OpMY TpPEACTaBICHUS OHOJIOTHYECKOM
uH(popManuu (cxemsl, rpaduKy, JUarpaMmbl, TAOJIUIIbI, PUCYHKH U JIPYTroe);

WCIIOJIh30BaTh HAyYHBIM S3bIK B KA4eCTBE CPEICTBA NpH padboTe C OHUOIOTHYECKOM
uHpopMaLrell: TPUMEHITh XUMHUYECKUE, (PU3HMUECKHEe M MaTeMaTU4ecKHe 3HAKH M CHMBOJIBL,
dopmynbl, ab0OpeBHaTypy, HOMEHKJIATypy, MCIIOIb30BaTh W IMPEoOpa3OBbIBATh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAJISIHOCTH;

BJIQ/IeTh HABbIKAMHU pAcClO3HAaBaHUS U 3alMTHl HHpOpMAIMH, HHOOPMALIMOHHON
0€3011aCHOCTH JTMYHOCTH.

OBJaieHNe YHUBEPCAIbLHBIMH KOMMYHUKATHBHBIMH el CTBUSIMU:

1) o0menue:

OCYIIECTBIISITh KOMMYHHUKAIIMN BO BCceX cdepax KM3HU, aKTUBHO y4acTBOBaTh B AHAIOre
WIN JIUCKYCCUU TI0 CYIIECTBY 0OCY)XKIaeMoOil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BHICKA3bIBATh
CYXJIEHUS OTHOCHUTEJIbHO BBINIOJHEHUS TMpeaiaraeMoil 3aayd, YYUTHIBAaTb MHTEPECHl U
COTJIACOBAaHHOCTD MO3UILUHN APYTUX YUaCTHUKOB JHANIOTa I JUCKYCCUN);



pacrio3HaBaTh HeBepOalbHBbIE CpEJICTBA OOLIEHMS, MOHMMATh 3HAUYEHHE COLMAJIBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUSI KOH(JIMKTHBIX CUTYallui, YMETh CMATYaTh KOH(QIUKTHI U
BECTH I1EPErOBOPHI;

BJIAJCTh PA3JIUYHBIMU CIIOCOOAMU OOLIEHHMS M B3aUMOJEHCTBUS, MOHMMATh HaMEpPEHUs
JpYTuX JIOAEH, NPOSIBIATh YBaXUTEIbHOE OTHOLIEHUE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyIHpPOBaTH CBOU BO3PAKECHUS;

pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOUYKY 3PEHMSI C HCIIOJIb30BAHHUEM SI3BIKOBBIX
CPEJICTB.

2) coBMeCTHAas IeATeJbHOCTh:

NOHMMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBUIYaIbHONH pabOThI IpU
peleHn OMOIOTUYECKOH MPoOIIeMbl, 000CHOBBIBAaTh HEOOXOAUMOCTh MPUMEHEHHUS TPYIIIOBBIX
¢dbopM B3aMMOAEHCTBUS NPH pelLIeHUH yueOHO 3a1aun;

BbIOMpPATh TEMATUKY M METO/bl COBMECTHBIX JEHCTBUH ¢ yuy€ToM OOIIMX HHTEPECOB U
BO3MOKHOCTEHN KaKJOr'0 4JI€HA KOJUIEKTUBA;

IPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPIraHHW30BbIBaTH M KOOPJIAWHUPOBATH
JEUCTBUSA 110 €€ INOCTHIKEHHIO: COCTAaBIATH IUIAH JACHMCTBUHM, PACHPENEISITH POIU C Y4ETOM
MHEHHUH yJaCTHUKOB, 00CYKAaTh PE3yJIbTaThl COBMECTHOMH paboThl;

OLICHUBATh Ka4eCTBO CBOETO BKJIAJA U KAXKJOTO YYaCTHHUKA KOMaH/bI B OOLINI pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpeJyiaraTb HOBBIE IIPOEKTHI, OLICHWBATH UAEHU C NO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIISITh TMO3UTUBHOE CTPATETMYECKOE TIOBEJEHUE B pPAa3IMUHBIX CHUTYyalUsX,
HPOSBIISATH TBOPYECTBO U BOOOpaKEHHE, ObITH MHUIIMATHBHBIM.

Osgi1aieHHe YHHBEPCAJIbLHBIMHU PEryITHBHBIMH JCHCTBUSIMU:

1) camoopranusanusi:

UCIIOJIb30BaTh OMOJIOTMYECKHWE 3HAHUS JJs BBIABICHUS NpPoOJEeM M HUX pelIeHus B
YKU3HEHHBIX U Y4eOHBIX CUTYaIUsX;

BbIOMpPATh Ha OCHOBE OMOJOIMYECKMX 3HAHUM LIeJIeBbIe U CMBICIOBBIE YCTAHOBKU B CBOMX
JEUCTBUAX M IOCTYNKAaX IO OTHOIIEHUIO K >KMBOW INPHUPOAE, CBOEMY 3J0POBBIO U 30POBBIO
OKpYXKaroIIHX;

CaMOCTOSITENIbHO OCYILECTBIISTh MO3HABATEIbHYIO JESATEIbHOCTh, BBIABIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIUPOBAaTH COOCTBEHHBIE 33Ja4d B 00pa30BaTENbHOW JESATEIBHOCTH U
YKU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIbHO COCTABJISATH IUIAH PELIeHUs! MPoOIeMbl C YUETOM UMEIOLUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEIIOYTEHUM;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacuIMpsATh paMKH Y4eOHOTI0 IpeMETa Ha OCHOBE JIMUHBIX MPEANOUTCHUH;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32 PELICHHUE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

CHoCcoOCTBOBaTH (POPMUPOBAHHIO M TPOSIBICHUIO MIMPOKOM APYIUIIMH B Pa3HBIX 00JacTAX
3HAHUH, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTENbHBINA U KYJIbTYPHBIN YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaThb OLICHKY HOBBIM CUTYyallUsIM, BHOCHUTb KOPPEKTUBBI B ACATEIBLHOCTH, OLICHUBATH
COOTBETCTBUE PE3YNIbTATOB LENISM;



BJIAJICTh HAaBBIKAMU I103HABATEIbHON pe(UIEKCUN KaK OCO3HAaHUS COBEPIIAEMBIX NEHCTBUI
U MBICIIUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHIA, HCIIOIB30BATH MPUEMBI peIIeKCUU
JUISL OLICHKU CUTYal[MH, BIOOpAa BEPHOT'O PELICHMUS;
YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATh PELICHHUS 10 UX CHIXKEHUIO;
IPUHUMATh MOTUBBI U apIYMEHTBI JPYTUX [P aHAJIU3€E PE3yJIbTaTOB AEATEIbHOCTH;
3) npuHsATHE ce0s1 M APYTUX:
NPUHUMATD ce0sl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;
IPUHUMATh MOTUBBI U apIYMEHTBI JPYTUX [P aHAJIU3€E PE3yJIbTaTOB AEATEIbHOCTH;
IPU3HABaTh CBOE MPaBO U MPaBO JPYTUX Ha OMIMOKHY;
pa3BUBATh CIIOCOOHOCTH TOHUMATh MHUP C MO3UIMU APYrOro YeIOBEKa.
INPEJIMETHBIE PE3YJIBTATDBI

[IpenmerHble pe3ysbTaThl OCBOEHUS colepKaHMs yueOHoro mpeamera «buosorus» Ha
yri1yOJaE€HHOM YpOBHE OPUEHTHPOBAHBI Ha obecrieueHre NpoGuiIbHOro 00y4eHus: 00yJyaroImuxcst
Oouonornu. OHM BKIIOYAIOT: creUu(UYEcKue s OHOJIOTMM HAy4YHbIE 3HAHHS, YMEHUS U
CrocoObl JEMCTBUII 1O OCBOEGHMIO, HMHTEpPHpPETAMUd U IPeoOpa3OBaHUI0 3HAHWM, BHJbI
NEeSITEIbHOCTH MO TOJyYEeHUIO HOBBIX 3HAHUM M MX HNPUMEHEHHIO B PA3JIMYHBIX Y4eOHBIX, a
TaK)K€ B PEAJIbHBIX )KU3HEHHBIX CUTyalusax. [IpeamerHbie pe3ynpTaTsl IPEACTABICHbI 110 T01aM
U3YYEHHUS.

[IpenMeTHbIe pe3ynbTaThl OCBOEHHUs ydeOHoro mnpenmera «buonorus» B 10 kaacce
JOJIKHBI OTPaXKaTh:

c(OpPMHPOBAHHOCTh 3HAHUIM O MeCTe M POJIM OUOJIOTUH B CHCTEME €CTECTBEHHBIX HAyK, B
(OpMHUPOBAHUN E€CTECTBEHHO-HAYYHOM KapTHHBI MHpa, B IIO3HAHUU 3aKOHOB MPUPOABI H
pelIeHny MpodieM paloHAIbHOIO IPUPOIOTIOIB30BaHUS, O BKJIAJE POCCUNCKUX U 3apyOEKHBIX
yu€HBIX B pa3BUTHE OMOJIOTUH;

BJIaJICHUE CHCTEMOW OMOJIOTMYECKHUX 3HAaHUM, KOTOpas BKJIKOYAeT: OCHOBOIOJArarolue
OMOJOTHYECKHE TEPMHUHBI W TOHATUSA (PKU3Hb, KJETKa, OpraHu3M, MeTaboiu3M, roMeocTas,
CaMOperyJsilMsl, CaMOBOCIIPOU3BEICHHUE, HACIIEICTBEHHOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHE),
O6uonornyeckue Teopun (kimetounas Teopus T. IlIBanna, M. Ilnelinena, P. Bupxosa,
XpOMOCOMHasi Teopusi HacneAcTBeHHOCTH T. Moprana), yuenus (H. 1. BaBunoBa — o nentpax
MHOT000pa3usl ¥ MPOUCXOKIACHUS KYJIbTYPHBIX PACTeHMI), 3aKOHBI (€AMHOOOpa3us MOTOMKOB
MEPBOrO MOKOJIEHHUSI, pacIICTJICHHUs, YUCTOThI TaMeT, HE3aBUCUMOro HaciefoBanus I'. Menaens,
TOMOJIOTHUECKUX PSJIOB B HACIEICTBEHHOM u3MeHunBocth H. M. BaBwiioBa), NpUHIMIIBI
(KOMIUIEMEHTApHOCTH);

BJIa/ICHHE OCHOBHBIMH METOJaMH HAYYHOT'O MO3HAHUS, UCIOJIB3YEMbIX B OMOJIOTHYECKUX
HCCJIETOBAHMSIX KUBBIX 00BHEKTOB (OMHCAHKE, U3MEPEHHE, HAOI0/IEHUE, SKCTIEPUMEHT);

YMEHME BBIACIATH CYLIECTBEHHBbIE NPU3HAKU: BUPYCOB, KJIETOK IPOKAPUOT U DYKAPHUOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4Hucie OakTepuid, rpubOB, pacTeHHI,
JKUBOTHBIX U YEJIOBEKA, CTPOEHUSI OPTaHOB M CUCTEM OPraHOB PAaCTEHHi, KUBOTHBIX, Y€JIOBEKa,
MIPOLIECCOB  JKU3HEAEATEIbHOCTH, MPOTEKAIONMX B OpraHU3Max pacTeHHM, >XUBOTHBIX U
4eJI0BeKa, OMOJIOrMYECKUX MPOLIECCOB: 0OMEHa BEIIECTB (METa0O0IM3M), IPEBPAILCHUS SHEPTHH,
OposxeHHsI, aBTOTPO(HOr0 M reTepoTpo(hHOr0 TUMOB MUTAHHS, (POTOCHMHTE3a M XEMOCHHTE3a,
MHTO3a, MeH03a, TaMeTOreHe3a, SMOPUOreHe3a, MOCTAIMOPHUOHAIBHOTO Pa3BUTHS, Pa3MHOKEHHUS,
UHIMBUYAJIbHOTO Pa3BUTHUsA OpraHu3Ma (OHTOr€He3a), B3aMMOJICHCTBHS TE€HOB, IeTepo3Hca,
UCKYCCTBEHHOT'O 0TOOPA;



YMEHHE YCTAHABIMBATh B3aUMOCBSI3M MEXAYy OPraHOWAAMU KIETKH M HUX (PYHKIHIMH,
CTPOCHHUEM KJICTOK Pa3HbIX TKaHEeW W X (QYHKIUIMHU, MEXTy OPTaHaMU U CUCTEMaMH OPTaHOB Y
pacTeHUid, >KUBOTHBIX W 4YEIIOBEKa M WX (QYHKIHMSIMH, MEXKIy CHCTEeMaMHU OPTraHOB U HX
GyHKIUSAME, MEXKAY JTanmaMu OOMEHa BEIIeCTB, dTalaMH KJIETOYHOTO IHKJIA U KU3HEHHBIX
[UKIOB OPraHu3MOB, JTalaMd AMOPUOHAILHOTO PpA3BUTHUS, TEHOTUIOM U (DEHOTHUIIOM,
¢deHoTunom u (hakropamMu Cpeabl OOUTAHHUS;

YMEHHE BBISIBISITH OTJIUYHUTEIbHBIC MPU3HAKH JKUBBIX CHCTEM, B TOM YHUCIIC PACTCHHH,
JKUBOTHBIX U YEJIOBEKA;

YMEHHE UCIOJIB30BaTh COOTBETCTBYIOUINE aPTyMEHThI, OMOIIOTUYECKYIO TEPMUHOJIOTHIO U
CUMBOIIMKY JIJISl JOKA3aTelIbCTBA POACTBA OPTaHU3MOB PA3HBIX CHCTEMAaTUYECKUX TPYIIIT,

YMEHHE pelaTh OWOJIOTUYECKUE 3aJa4d, BBISBISATH MPUIMHHO-CIICIICTBEHHBIC CBSI3U
MEXYy HCCIeyeMbIMH OHOJOTHYECKHUMH TPOIECCaMU U SIBICHUSMHU, JEJIaTh BBIBOABI U
MIPOTHO3bl HA OCHOBAHMH TOJIYYEHHBIX Pe3yJIbTaTOB;

YMCHHE BBINOJIHATH JTAOOPATOPHBIE M TPAKTHYECKHE PpabOThI, COOMIONATh MpaBUia TpU
pabote ¢ y4eOHBIM U Ta00paTOPHEIM 000PYI0BAHHEM;

YMEHHE BBIIBUTaTh THUIOTE3bl, MPOBEPATH HX HKCHEPUMEHTAIbHBIMU CPEACTBAMU,
dbopMynupys Lelb UCCIe0BaHuUs, aHATM3UPOBATh MMOJYYCHHBIE PE3YNIbTAThI U JIENIaTh BBIBOIBI,

yYMEHHE y4acTBOBaTh B YUEOHO-HMCCIENOBATEIbCKONW paboTe 1Mo OMOJIOTHH, SKOJIOTHU U
MEIWIIMHE, MPOBOJMMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOMICCTB, W MYOJUYHO IPEACTABIATH
MOJTy4YEHHBIEC PE3yJbTaThl HA YYCHUUECKUX KOH(PEPEHIINAX;

YMEHHE OLIEHWBAaTh JTUYECKUE aCHEKThl COBPEMEHHBIX HCCJIEeIOBaHUN B o0nactu
Ononornu W MenuIUHBl (KJIOHHPOBAaHHE, HMCKYCCTBEHHOE OIUIOJOTBOPEHHE, HAlpaBICHHOE
W3MEHEHHE TeHOMA M CO3/IaHME TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYIIECTBIATh OCO3HAHHBIN BbIOOp Oymyiiei mpodecCHOoHaIbHON AesITeNbHOCTH B
obnactu OMOJNIOTUH, MEIUITMHBI, OMOTEXHOJIOTHH, BETEPHUHAPUH, CENIbCKOTO XO35HCTBA, MHUIIIEBOM
MPOMBINIJICHHOCTH, YTIyOJsITh ITO3HABATEIBHBI WHTEPEC, HAMPABICHHBIA HAa OCO3HAHHBIN
BBHIOOpP COOTBETCTBYIOIIEH TMpodeccCud U TPOJOIKEHHE OMOJIOTMYEeCKOro 00pa3oBaHUs B
OpTraHU3aIMaX CpeHero MpohecCHOHaTBLHOTO U BHICIIEr0 00pa3oBaHUs.

[IpenMeTHBIe pe3ynbTaThl OCBOEHHUs YydeOHoro mnpenmera «buonorus» B 11 Knacce
JTOJKHBI OTPaXKATh:

c(OPMHUPOBAHHOCTH 3HAHUW O MECTE W POJIM OMOJIOTHH B CHCTEME €CTECTBEHHBIX HAaYK, B
(GbOpMUPOBAHUN COBPEMEHHOW €CTECTBEHHO-HAYYHOW KApTUHBI MHpa, B TMO3HAHUU 3aKOHOB
MPUPOJBI U PEHICHUH AKOJIOTHUYECKUX MPOOJIEM YeTIOBEUeCTBa, a TaKXKE B PEIICHUU BOIPOCOB
paIMoOHATIBHOTO TPHPOJIOTIONB30BAaHUS, W B (OPMHPOBAHMHM IIEHHOCTHOTO OTHOIICHUS K
npupojie, OoOIMIECTBY, YEJIOBEKY, O BKJIAJ€ POCCHUCKUX M 3apyOeKHBIX YUEHBIX-OHMOJIOTOB B
pa3BuUTHE OHOJIOTHH;

YMEHHE BJaJIeTh CHCTEMON OMONIOTUYECKUX 3HAHUHM, KOTOpas BKIIOYAET ONpEACTCHUS U
MOHMMAHHUE CYIIHOCTH OCHOBOIIOJIATAIONINX OWOJIOTHYECKUX TEPMUHOB W TOHSATHHA (BHII,
sKocucTtema, Owocdepa), Ouonormyeckue Teopuu (dBoronronHass Teopus Y. JlapBuHa,
CUHTeTHUecKass Teopus sBomrorun), ydenus (A. H. CesepmoBa — 0 MyTsSX U HaNpaBICHUSX
sBomonnu, B.M. BepHanckoro — o 6uocdepe), 3akoHbl (reHeTndeckoro paBHoBecus [x. Xapau
u B. BaitnGepra, 3aponpimeBoro cxoacrBa K. M. bapa), mpaBuna (muaumyma 1O. JluOuxa,
9KOJIOTUYECKOW MUPaMHUIBI SHEPTHH ), TUTIOTE3bI (TunoTe3a «vupa PHK» V. I'unbepra);

YMEHHE BJIAJETh OCHOBHBIMH METOJAaMH HAyYHOTO TIO3HAHWS, WCIOIb3yeMbIMH B
OMOJIOTUYECKNX WCCIEAOBAHUAX JKUBBIX OOBEKTOB U DJKOCHCTEM (OMHCAHHWE, H3MEpEHHE,



HaOJI0IeHNE, YKCIIEPUMEHT), CIIOCOOAMHU BBISBICHHUS M OLIEHKU aHTPOMNOIEHHBIX M3MEHEHHH B
IPUPOJIE;

YMEHHME BBIACIATh CYLUIECTBEHHbIE IPU3HAKU: BUAOB, OMOIrE€OLEHO30B, JKOCUCTEM U
O6uocdeppl, CTaOMIM3UPYIOILEro, MABMKYLIEIO U pa3pbIBAIOIIErO €CTECTBEHHOro 0TOopa,
JIJIONATPUYECKOT0 U CUMIIATPUUYECKOTO BUJI000pA30BaHUs, BIUSHUS ABHKYIIUX CHJI SBOJIIOLIUU
Ha TeHO(OH]| MOIMYJISAUHN, TPUCIOCOOICHHOCTH OPTaHU3MOB K cpefe OOMTaHMs, YepeOBaHUS
HaIpaBJIEHUH 3BOJIIOLUH, KPYTOBOPOTA BELIECTB U MIOTOKA S3HEPTUU B IKOCUCTEMAX;

YMEHHUE YCTaHaBJIMBAaThb B3aUMOCBSI3M MEXIY IPOLECCAMU HBOJIOLUH, IBUKYIIUMHU
CHJIaMH aHTPOIIOr€HE3a, KOMIIOHEHTAaMM Pa3JIMYHbIX HKOCHUCTEM U MPHUCIOCOOJIEHUSMH K HUM
OpraHU3MOB;

YMEHUE BBISIBIIATH OTIUYNTEIbHBIC IPHU3HAKH )KUBBIX CUCTEM, IPHCIIOCOOICHHOCTh BUI0B
K cpele oOuTaHMs, aOMOTUYECKMX M OMOTHYECKHX KOMIIOHEHTOB 3KOCHUCTEM, B3aUMOCBS3EH
OpPraHU3MOB B COOOIECTBAX, AaHTPOINOI€HHBIX U3MEHEHHH B IKOCUCTEMAX CBOEH MECTHOCTH;

YMEHHUE HCIOJIB30BATh COOTBETCTBYIOIINE apTyMEHTHI, ONOJIOTHYECKYIO TEPMUHOJIOTHIO U
CUMBOJIUKY [UIsl JOKa3aTelIbCTBA pOJICTBA OPraHUW3MOB pa3HbIX CHUCTEMATUYECKUX TIPYIIIL,
B3aMMOCBSI3M OPraHU3MOB U Cpe/bl OOMTAHHUsS, €IMHCTBA YEIIOBEUECKUX pac, HEOOXOAUMOCTH
COXpaHEHMsI MHOT0OOpa3usi BUJOB M SKOCHCTEM KaK YCJIOBHUS COCYLIECTBOBAHHS HPUPOABI U
YeJI0BEYECTBA;

YMEHHME pellaTh OUOJIOTMYECKUE 3aJaud, BBISABISATH NPUYMHHO-CIIEICTBEHHBIE CBSI3U
MEXy HUCCIeAYeMbIMH OHOJIOTMYECKUMHU INpOLlecCaMM U SBJICHUSMH, J€1aTh BBIBOJABI U
IPOTHO3bI HA OCHOBAHUM MOJYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBINOJIHATH JTAOOPATOpHbIE U IpPaKTHUECKHe paboThl, cOOII0aTh MpaBuUia MpU
pabote ¢ yueOHBIM U JIa0OPaTOPHBIM 000PYI0BAHHUEM;

YMEHHUE BBIIBUraTh THUIOTE3bl, NPOBEPATb HUX HSKCIEPUMEHTAIBHBIMH CPEJICTBAMH,
bopMynupys 1eNb UcCeI0BaHNs, aHAIM3UPOBATh MOJYUYECHHBIE PEe3Y/IbTaThl U JIENIaTh BHIBOJIBI,

YMEHUE Y4YacTBOBaTh B Y4YEOHO-HCCIEIOBATEIHCKON padoTe MO OMOJOTUM, DKOJIOTHH W
MEAMIIMHE, MPOBOJMMON Ha 0a3e HIKOJIbHBIX HAy4YHBIX OOLIECTB, U MYOJUYHO IMpPEACTABIATH
NOJIy4EeHHBIE PE3Yy/IbTaThl HA YUYEHUUYECKUX KOH(EpEeHIHIX;

YMEHHME OLICHMBAaThb TUIOTE3bl UM TEOPUHM O IPOUCXOXKIACHUM IKU3HHU, YEIOBEKA U
YeJIOBEYECKUX pac, O NMPUYHMHAX, MOCIEACTBUSIX U CIOco0ax MpeAoTBpallleHUs TI100abHbBIX
U3MEHEHUH B 6uocdepe;

YMEHHUE OCYILIECTBIISATh OCO3HAHHBINA BBIOOP Oyaymieil mpohecCHoHaTbHON 1eATeIbHOCTH
B o0macTh OWOJOTHM, OKOJOTHUH, NPUPOAONOIb30BAHUSA, MEAMLMHBI, OHOTEXHOJOTHH,
MICUXOJIOTHH, BETEPUHAPUH, CEIHCKOTO XO3SAMCTBA, MUIIEBOM MPOMBIIIJIEHHOCTH, YIIyOIsaTh
MO3HABATENbHBII MHTEpEC, HamlpaBiIeHHbIH Ha OCO3HAHHBIA BBIOOP COOTBETCTBYIOIIEH
npodeccun U TMPOJODKEHHE OHOIOTHYEecKOro  00pa3oBaHUs B OpraHM3alMiX CpPEIHEro

MPo()eCCHOHAIBHOTO U BBICIIETO 00pa30BaHMS.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
HanMeHnoBaHMe KoaundecTBO 9acoB
Ne DJIeKTpoHHbIe (LM (ppoBbIe) 00pa3oBaTebHbIE
pa3esioB U TeM Kourpoabnbie IIpakTuueckue
n/n Bcero pecypcbi
MPOrpaMmmbl padoThI padoTbl
1 buoinorus kak Hayka 1 0 0 https://resh.edu.ru/subject/5/10/
JKuBbIe cuCTEMEI U UX .
2 2 0 0 https://resh.edu.ru/subject/5/10/
U3y4eHue
3 buomnorus xnetku 2 0 0.5 https://content.edsoo.ru/lab/
XuMu4ecKass OpraHusanus ..
4 10 1 1 https://content.edsoo.ru/lab/http://os.fipi.ru/tasks/6/a
KJIETKH
CrtpoeHue u KIIAU
5 P Py 8 1 2 https://resh.edu.ru/subject/5/10 /http://os.fipi.ru/tasks/6/a
KJIETKH
OOMeH BeEIIECTB U
6 [IPEBPAILICHUE DHEPTUH B 9 1 1 https://resh.edu.ru/subject/5/10/ http://os.fipi.ru/tasks/6/a
KJIETKE
Hacnencreennas
7 uHpopManusa u 9 1 0.5 https://resh.edu.ru/subject/5/10/https://content.edsoo.ru/lab/
peanu3zauus e€ B KIETKe
8 JKu3HeHHBIN MK KIETKH 6 0 1 https://resh.edu.ru/subject/5/10/https://content.edsoo.ru/lab/
Crtpoenune u KIIUH
9 p ymx 17 1 1.5 https://resh.edu.ru/subject/5/10/https://content.edsoo.ru/lab/
OpraHU3MOB
Pa3sMHoOXeHHne U pa3BUTHE
10 p 8 1 1.5 https://resh.edu.ru/subject/5/10/https://content.edsoo.ru/lab/
OpraHU3MOB
I'eneruka — Hayka o
11 HAaCJIE€NCTBEHHOCTH U 2 0 0.5 https://resh.edu.ru/subject/5/10/https://content.edsoo.ru/lab/

NU3MCEHYNBOCTH




OpraHU3MOB
3aKOHOMEPHOCTH )
12 10 1 https://resh.edu.ru/subject/5/10/https://content.edsoo.ru/lab/
HACJIEICTBEHHOCTHA
3
13 aKoHomMeprocTH 6 1 https://resh.edu.ru/subject/5/10/https://content.edsoo.ru/lab/
M3MEHYUBOCTH
14 I'eneTuka yenoBeka 3 0.5 https://resh.edu.ru/subject/5/10/https://content.edsoo.ru/lab/
15 Cenekiusi OpraHu3MOB 4 1 https://resh.edu.ru/subject/5/10/https://content.edsoo.ru/lab/
Buorexnomnorus u .
16 4 0 https://resh.edu.ru/subject/5/10/
CUHTETUYECKAsA OMOJIOTHSI
17 PesepBHOE Bpems 1 0 https://resh.edu.ru/subject/5/10/
OBIIEE KOJIMYECTBO
1 102 13

YACOB 110 [TPOTPAMME




11 KJIACC

HauMmeHoBaHue KoauuecTBO 4acoB
Ne DJIeKTpoHHbIe (LM (ppoBbIe) 00pa3oBaTebHbIE
pa3zesioB U TeM Kontpoabusbie IIpakTnueckue
n/n Bceero pecypcbl
MPOrpaMmbl padoThI padoTbl
3apoKJIeHUE U Pa3BUTHE
1 OBOTOLHOMHBIX 4 0 0 https://resh.edu.ru/subject/5/11/
MpEJCTaBICHUH B
ouoJsioruu
) MukposBOIIOLMS U €€ 14 1 ) https://resh.edu.ru/subject/5/1 1/https://content.edsoo.ru/lab/
pe3yJIbTaThl http://os.fipi.ru/tasks/6/a
M N
3 AKPOIBOTHOTH  ce 6 0 0 https://resh.edu.ru/subject/5/11/
pe3yJIbTaThl
[Ipoucxoxnenue u https://resh.edu.ru/subject/5/11/https://content.edsoo.ru/lab/
4 15 1 1.5 ..
pa3BUTHE )KU3HU Ha 3emiie http://os.fipi.ru/tasks/6/a
ITponcxoxmenne uemoBeKa
5 POHCXONUACHIE HETOBEK 10 1 1 https:/resh.edu.ru/subject/5/11/ hitp://os. fipi.ru/tasks/6/a
— aHTPOIIOreHE3
DKOJIOTHS] — HayKa O
B3aMMOOTHOIIEHHSX Opra-
6 HHA3MOB M HaJIOPTraHU3MEH- 3 0 0.5 https://resh.edu.ru/subject/5/11/https://content.edsoo.ru/lab/
HBIX CUCTEM C OKpPYXkaro-
ien cpenoun
Opranu3Msl U cpena https://resh.edu.ru/subject/5/1 1/https://content.edsoo.ru/lab/
7 9 1 1.5 ..
oOurTauusg http://os.fipi.ru/tasks/6/a
3 DKOJIOTHS BUIOB U 9 1 15 https://resh.edu.ru/subject/5/11/https://content.edsoo.ru/lab/
HOIMYJISIIUN ' http://os.fipi.ru/tasks/6/a
9 DKOJIOTHS COOOIIIECTB. 12 1 05 https://resh.edu.ru/subject/5/1 1/https://content.edsoo.ru/lab/

DKOJIOTHYECKHE CUCTEMEBI

http://os.fipi.ru/tasks/6/a




b — §)
10 nocepa —raobanyHas 6 0 https:/resh.edu.ru/subject/5/11/
DKOCHUCTEMA
q
11 CJIOBCI I OkpyKatotad 6 0 https://resh.edu.ru/subject/5/11/
cpena
12 PesepBHOe Bpems 8 0 http://os.fipi.ru/tasks/6/a
OBIIEE KOJIMYECTBO
1 102 8.5

YACOB I10 ITPOITPAMME




ITOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KoanuectBo yacon DJIeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka KonTpoabubie IIpakTnueckue
n/n Bcero U3YYeHUS o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl

1 buosorus kak KOMIUIEKCHas HayKa U Kak | 0 0 https://www.sbio.info
4acTh COBPEMEHHOT'O OOIIECTBA 05.09.2023 @ info uroki.net.

2 JKuBbie cucTeMbI M IX CBOMCTBA 1 0 0 06.09.2023 https://www.sbio.info/

3 YpoBHEBas OpraHu3anus )KUBbIX CUCTEM 1 0 0 08.09.2023 https://www.sbio.info/
Hcropust OTKPHITHS U U3YUCHUS KIICTKH. .

4 1 0 0 https:// .sbio.info/
Kinerounas Teopus 12.09.2023 PR SDIOEO
MeTo1bl MOJNIEKYISIPHOM U KIIETOYHOH
ouonorun. [Ipaktuyeckas padora 1 o
«M3yueHne MeToI0B KIIETOYHOU OHOJI0 bitpseffis wieshio.nlo?

5 ye g 1 0 0.5 https://content.edsoo
ruu (xpomarorpadusi, aiekTpodopes, 13.09.2023 u/lab/
muddepeHMaIbHOe HEHTPUyrupoBa-
uue, [1L[P)»

KonTponsnas padora 1 "buoino a

6 HT]‘?' HbHaz pabot HONOTHA KAk 1 1 0 Onlaine Test Pad
HayKa 15.09.2023
XUMHUYECKUN COCTaB KIETKH"

7 MuHepalibHbIE BELIECTBA KIIETKH, UX 1 0 0 19.09.2023 https://www.sbio.info/
Ouosoruyeckas poib
Oprannueckue BeIiecTBa KJIETKH —

8 1 0 0.5 https://content.edsoo/
oenku. JlabopatopHas padora 1 20.09.2023 PETCONTERLEER00




«O0HapyxeHue OEIKOB C IIOMOIIBIO
Ka4eCTBEHHBIX PEAKLIUI

CaoiicTBa, knaccudukamys 1 GyHKIIUNA

9 0 https:// .sbio.info/
Gekos 22092023 e
Opranuyeckue BeIECTBA KIETKH —

10 0 https:// .sbio.info/
VTIIEBOJIBI 26.09.2023 - RRELSDIOANO
Opranuyeckue BelecTBa KJISTKH —

11 0 https:// .sbio.info/
JIUTIATBI 27.09.2023 PRI SRIO0-IE0
Hyxneunossie kucnorsl. JJHK u PHK.

J1a6 6ota 2 «1

12 AVODATOPHAN PanoTd & (ICCUSAOBAMHS 0.5 https://content.edsoo/lab/
HYKJICUHOBBIX KHCJIOT, BBIJCIICHHBIX U3 29.09.2023
KJIETOK Pa3IUYHBIX OPTaHU3MOBY
C ATO.

13 TPOCHHE 1 yHKLIH Hpyrue 0 https://element.ru
nykineosuarpudocharsr (HTD) 03.10.2023
CexsenupoBanue JJHK. Metossl
TC€HOMHKH, TPAHCKPHUIITOMUKH, o

14 0 https:// .sbio.info/
MPOTEOMUKU.METOIBI CTPYKTYPHOM 04.10.2023 PEEWRANSDIOEO
OMOJIOTHH.

15 KonTtponbHas pabora Ne2 "Xumuueckast 0 https://os.fipi.ru/tasks
OpraHmu3aIys KICTKH" 06.10.2023  //6/a

16 Tunel knerok. [Ipokapuornueckas Kierka 0 10.10.2023 https://www.sbio.info/
CrtpoeHue 3yKapuOTHYECKON KIIETKH.

17 [TpakTrueckas padota 2 «M3ydenue 0.5 11.10.2023 https://content.edsoo/lab/
CBOCTB KJIETOYHON MEMOpPaHbI» o

18 [ToBepXHOCTHBIN anmapar KIeTKH 0 13.10.2023 https://element.ru/

19 OnHomMeMOpaHHBIE OPraHOUIbI KIETKH. 0.5 https://content.edsoo/lab/




20

21

[IpakTrueckas padota 3 «3yuenue
JBUKEHUS LIUTOIIA3MbI B PACTUTEIIbHBIX
KJIETKaxX»

[ToryaBTOHOMHBIE OPraHOUbI KIETKU:
MUTOXOHIPHUH, MacTu il JlabopaTopHas
pabota 3 «MccnenoBanue mia3mMoian3a u
JIETIa3MOJIN3a B PACTUTENIBHBIX KIETKAX)

HeMeM6p AHHBIC OPraHOU bl KJICTKHU

0.5

17.10.2023

18.10.2023

20.10.2023

https://content.edsoo/lab/

https://element.ru/

22

23

24

Crpoenne u GyHKIUH siIpa

CpaBHuUTENbHAS XapaKTEPUCTHKA KIETOK
sykapuort. JlabopaTopHas pabora 4
«M3ydeHne cTpOeHUs KIETOK Pa3InYHbIX
OpPTaHHU3MOBY

ACCUMUIISIIIAS U TUCCUMMIISAIIUS — JBE
CTOpOHBI MeTabonu3ma. Tumsl oOMeHa
BemecTB. JlabopaTopHas pabora 5
«M3yueHne KaTamuTHYECKOW aKTUBHOCTH
(dhepMeHTOB (Ha MpUMEpe aMUJIa3bl WU
Kartasa3bl)»

0.5

0.5

24.10.2023

25.10.2023

27.10.2023

https://element.ru/

https://content.edsoo/lab/

https://content.edsoo/lab/

25

DepMEHTaTUBHBIN XapaKTep peakLui
KJIETOYHOTO MeTabonn3ma. JlabopaTopHas
pabota 6«3yuenue pepMeHTaTUBHOTO
pacilerieHust epoKcuia BoIopoa B
PACTUTENBHBIX U )KUBOTHBIX KJIETKAX)»

0.5

07.11.2023

https://content.edsoo/lab/

26

benku-akTUBAaTOPHI U OENKU-UHTUOUTOPBI

08.11.2023

https://element.ru/




27 ABTOTpOQHBIN THIT OOMEHA BEIIECTB 0 10.11.2023 https://www.sbio.info/

28 dorocuHTE3 0 14.11.2023 https://www.sbio.info/
Xemocwunres. JJaboparopuas pabota 7

29 «CpaBHeHue nporeccoB poTocuHTE3a U 0.5 15.11.2003 https://content.edsoo/lab/
XEMOCHUHTE3A» o
Anas’poOHbIe Opranu3mMsbl. Bunsr 6posxe-

30 Hus. Jlabopatopuas padora 8 «Cpas- 0.5 17.11.2023 https://content.edsoo/lab/
HEHHUE MPOIIECCOB OPOKECHUS U JIbIXAHHUS o
AdpoOHBIE OPraHU3Mbl. JTaIbI

31 0 https:// .sbio.info/
SHEPreTHYecKoro ooMeHa 21.11.2023 PEFERARSDIOATO
DHeprust MEMOPaHHOTO TPAIUCHTA

32 HpOTOHOB.vCI/IHTGS ATO®: pabota 0 2 11.2023 https://www.sbio.info/
npoToHHON AT®-cuHTa3bI

33 Peakuuu MmatpuyHoro cuHTe3a 0 24.11.2003 https://biomolekula.ru
Tpanckpunius — MaTpUYHBINA CHHTE3 )

34 0 https://b lekula.ru/
PHK 28112023 oo

35 Tpancnauus u e€ 3ramnbl 0 50.11.2023 https://biomolekula.ru/
Konnposanue ammuuokucinot. Pois .

36 0 https://b lekula.ru/
pubocoM B OMOCUHTE3E OeKa 01.12.2023 e
Opranuzanus reHoma y mpokapuoT u

37 JYKapuoT. MOJNEKYJIIpHbIE MEXAaHU3MBbI 0 05.12.2023 https://biomolekula.ru/
HKCIPECCHH T€HOB Y DYKapHOT o
Konrponsnas padora 3 "Ctpoenue u "

38 0 https:/os.fipi.ru/task
GyHKIIUHU KIeTKH" 06.12.2023 PRTOSHPLIIRASES




Bupycbl — BHeKIeTOUHbIE (POPMBI KUZHU

39 u o0nuratHele napasuTsl. [IpakTnueckas 0.5 08.12.2023 https://www.sbio.info/
pabora 4 «Co3aHue MOJICIIN BUPYCa» o

40 Bupycurie 3a6oneBaim;1 YeloBeKa, 0 hitps://www.sbio.info/
YKUBOTHBIX, PACTEHHI 12.12.2023
HanortexHonoruu B OMOJIOTHH U

41 0 https://medbiol.ru/
MEIULIMHE 13.12.2023 PEHeCOI0L IR

42 JKu3HeHHEBIN HUKI KIIETKH 0 15.12.2003 https://www.sbio.info/

43 Marpuunsiii cuaTes JJHK 0 19.12.2003 https://biomolekula.ru/
Xpomocomsl. JlTaboparoprast padota 9

44 «M3y4yeHre XpoMOCOM Ha TOTOBBIX 0.5 20.12.2023 https://content.edsoo/lab/
MHUKpOTpernaparax»

45 JleneHue KIeTKu — MHUTO3 0 9 12.2023 https://biomolekula.ru/
Tuns! kneTok. KapnokuHes U IUTOKHUHES.
JI 10«H

46 aboparopuas pabora 10«Habmonerme 0.5 https://content.edsoo/lab/
MHUTO3a B KJIETKaX KOHYMKA KOPEILKA JIyKa 26.12.2023
(Ha roTOBBIX MUKpOIIpernapaTax)»
P .

47 ETyJIALNS )KU3HEHHOTO LIMKJIA KIIETOK 0 hitps-//www.sbio.info/
Opranusm Kak eAMHOE LEJIOE. 27.12.2023
Kontponbnas padota 4 ")KuzHeHHBIN .

48 0 https://os.fipi.ru/task
ITUKJI KJIETKHA." 29.12.2023 PE:05.PLIWASKS
T 1. JI

49 KA pacTerH a?opaTopHajI padora 0.5 https://content.edsoo/lab/
11 «3yyeHue TkaHel pacTeHUN» 09.01.2024
T i ,

50 KaHU KUBOTHBIX U YEJIOBEKA a6o;v)a 0.5 hitps+//content.edsoo/lab/
TopHas pabota 12 «M3yuenue Tkanen 10.01.2024




KHNBOTHBIX»

Opransl. Cucremsr opranos. Jlaboparop-

51 Has pabora 13«/3yueHnue opraHoB I1BET- 0.5 12.01.2004 https://content.edsoo/lab/
KOBOI'O PaCTEHHUSI o

52 Ornopa Tena opraHu3MOB 0 16.01.2004 https://www.sbio.info/

53 JIBr>KeHUE OPraHU3MOB 0 17.01.2004 https://www.sbio.info/

54 [Iutanue opraHu3mMoB 0 19.01.2004 https://www.sbio.info/

55 [Iutanue MO3BOHOYHBIX KUBOTHBIX. 0 httos:// bio.info/

s://www.sbio.info.

[TumeBapuTenbHas cucTeMa 4esioBeKa 23.01.2024 b

56 JlpIxaHue opraHu3MoB 0 24.01.2004 https://www.sbio.info/

57 JIpIxaHue MO3BOHOYHBIX )KMBOTHBIX U 0 httos:// bio.info/

s://www.sbio.info.

yesoBeKa 26.01.2024 .

58 TpancnopT BelecTB y OpraHu3MoB 0 30.01.2024 https://www.sbio.info/
KpoBeHocHas cucrema mo3BOHOYHBIX

59 https:// .sbio.info/
JKWBOTHBIX U YEJIOBEKA 0 31.01.2024 PEERASDIOATEO

60 Briaenenue y opranu3mosn 0 02.02.2004 https://www.sbio.info/
3 N

61 AUTa y OpranisMoB. VIMMyHHaA 0 https://www.sbio.info/
CHCTEMa YeJIOBEKa. 06.02.2024
PaznpaxxuMocTh 1 perynsmuus y .

02 0 https://www.sbio.info/
OpraHu3MOB. 07.02.2024 DA SO0
r

63 YMOPAIIRHAA PETYIBIHIA 1 SR AOKPHHHAT 0 https://www.sbio.info/
CUCTEMa )KUBOTHBIX U YEJIOBEKA. 09.02.2024




64

65

KontposbHas padota 5 "Tkanu,0pranbsl u
CUCTEMBI OPTaHOB,PETYISIUs () YHKITUI
OopraHu3moB"

@DopMbl pa3MHOKEHUSI OPIraHU3MOB

13.02.2024

14.02.2024

https://os.fipi.ru/tasks

https://www.sbio.info/

66

[TonoBoe pazmMHOKEHUE

16.02.2024

https://www.sbio.info/

67

68

69

Meiio3

I'amerorenes. OO6pa3oBaHue U pa3BUTHE
MOJIOBBIX KJIeTOK. JlabopaTopHas pabota
14 «3yueHune cTpoeHuUs MOJIOBBIX KIETOK
Ha TOTOBBIX MHUKpOIIperiapaTax»

I/IHI[I/IBI/II[yaJ'IBHOG Pa3BUTHC OPraHU3MOB

— OHTOI'CHC3. 3a1<naz[1<a OpraHoB U
TKaHEH u3 3apOJABbIIICBBIX JINCTKOB.

0.5

20.02.2024

21.02.2024

27.02.2024

https://www.sbio.info/

https://content.edsoo/lab/

https://www.sbio.info/

70

Poct u pa3zButue xxuBoTHbIX. JlabopaTop-
Has pabora 15 «BrisgBIeHHE TPU3HAKOB
CXOJICTBA 3apO/IbIIIEH MO3BOHOYHBIX
AKHUBOTHBIX)»

0.5

28.02.2024

https://content.edsoo/lab/

71

PasMHOkeHUE U pa3BUTHE PACTEHUI.
Jlaboparopnast pabota 16 «Ctpoenue
OpPraHOB Pa3MHOKEHUS BBICILIUX
pacTeHui

0.5

01.03.2024

https://content.edsoo/lab/

72

73

Kontponbras padota 6 "Pa3zmHOXeHue 1
pa3BUTHE OPraHU3MOB"

I/ICTOpI/IH CTAHOBJICHUSA U PA3BUTUA
TCHCTUKH KaK HAayKU

05.03.2024

06.03.2024

https://os.fipi.ru/tasks

https://www.sbio.info/




74

OCHOBHBIC TIOHSITUSL ¥ CHMBOJIbI TEHETKH.
Jlaboparopnas padota 17«Ipo3oduia

0.5

https://content.edsoo/lab/

. 12.03.2024
KaK OOBEKT Fr€HETHYECKHUX UCCIICOBHUID)
3aKOHOMEPHOCTH Hacle0BaHUs TPU3H-
aKoB. MOHOTMOpUTHOE CKPEIIUBAHUE.

75 [IpakTrueckas padota 5 "M3yuenue pe- 0.5 13.03.2004 https://content.edsoo/lab/
3yJAbTATOB MOHOTUOPHHOTO CKPEIIIH- T
BaHUS Y 1p030¢p b
[{uTomornyeckue OCHOBBI .

76 0 https:// .sbio.info/
MOHOTHOPHIHOTO CKPEIIMBAHUS 15.03.2024 PR SRIOINO
AHanmm3upyrolee CKpeuuBaHue. .

77 0 https://www.sbio.info/
Hemnonnoe nomunupoBanue 19.03.2024 b
Jurnbpunnoe ckpemubanue. [Ipaktuue-

ast pabota 6 «/3yuenue pe3 aTo

78 Kax pabor YHCHIE PESyILTaton 0.5 https://content.edsoo/lab/
JTUTHOPUIHOTO CKPEIIUBAHUS Y JPO30- 20.03.2024
buab»

[{uTomornyeckue OCHOBBI AUTUOPUTHOTO .

79 0 https:// .sbio.info/
CKpEHBAHHS 22032024 P EIOARD

80 CuenieHHOe Hacle10BaHKE NPU3HAKOB 0 https://medbiol.ru/

B A P 02.04.2024 - DAHECRIOL
81 XpOoMOCOMHast TEOPHs HACIIEICTBEHHOCTH 0 3.04.2024 | https://www.sbio.info/
82 I'enernka mona 0 https://medbiol.ru/
05.042024 e
I'enoTHn Kak 1MeJIOCTHAS CHUCTEMA.

83 I'eneTnueckuii KOHTPOJIb PaA3BUTHS 0 https://medbiol.ru/

3 porb P 09.04.2024 et
PaCTeHMIA,)KUBOTHBIX U YETIOBEKA.
Kontponbnas padota 7 "3aKOHOMEPHOCTH

34 0 https://os.fipi.ru/task

HacJenCcTBeHHOCTH " 10.04.2024 D08 HPLIUAASES




85

86

N3MeHuYnBOCTh MpU3HAKOB. Buibl
U3MEHUYUBOCTHA

MoaudukamoHHass K3MEHYUBOCTh

12.04.2024

16.04.2024

https://www.sbio.info/

https://www.sbio.info/

87

BapuanunoHHbIN psia U BapUaLlMOHHAS
kpuBas. JlabopaTopHas padora 18
«HccnenoBanue 3aKOHOMEPHOCTEN MOJIU-
(dbukanmoHHOM n3MeHYnBoCTH. [locTpoe-
HUE BapUALMOHHOTO Psijia U BapUallUOH-
HOW KPUBOI»

0.5

17.04.2024

https://www.sbio.info/

88

I'enoTunnyeckas N3MEHYNBOCTb.
KoMOunaTtuBHast N3MEHYHUBOCTE

19.04.2024

https://www.sbio.info/

&9

90

91

MytanmonHnas ”3MeH4YUBOCTh. IIpakTu-
gyeckas pabdora 7 «MyTtanuu y 1po30QHIIbl
(Ha roTOBBIX MUKpOIIpenapaTax)»

3aKOHOMEPHOCTU MYTallMOHHOTO
rpoiiecca. JNUreHeTHKa U STUT€HOMHKA
I'eneruxa yenoseka. [IpakTuueckas

pabota 8 «CocTaBieHue U aHAIHU3
POIOCIOBHON»

0.5

0.5

23.04.2024

24.04.2024

26.04.2024

https://content.edsoo/lab/

https://medbiol.ru/

https://medbiol.ru/

92

MeTtoansl METUIIMHCKON TeHETUKHU. 3HaUe-
HHE MEAULIMHCKOW F€HETUKHU B MPEIOT-
BpAILICHUU U JICYEHUU T€HETHYECKUX
3a00/I€BaHNH YeIOBEKaA.

30.04.2024

https://medbiol.ru/

93

94

Kontponbras padota 8 "3akoHOMEpHOCTH
W3MEHYUBOCTH"

OCHOBHbBIE TIOHATHS CEIEKIIHH.
JlaGopatopHnas pabora 19 «3yyenue

0.5

03.05.2024

07.05.2024

https://os.fipi.ru/tasks

https://content.edsoo/lab/




COPTOB KYJIbTYPHBIX PACTECHHI U MOPOJ]
JOMAITHUX KUBOTHBIX)»

MeToapl CEeNeKIIMOHHOM pabOoTHI.

95 JlaboparopHas padora 20 «3yuenue 1 0.5 08.05.2024 https://content.edsoo/lab/
METOJIOB CENEKIMH PACTEHUI o
JloCTHXKEHHS CeNeKIuU PAaCTEHUI U KU~
96 BOTHBIX. HpaKTI/I‘-IeCIiaH pabora 9 1 0.5 10.05.2024 https://content.edsoo/lab/
«IIpuBUBKa pacTeHUI»
97 CoxpaHeHne, U3y4eHHE U UCTIOJIb30BaHUE | 0 hitps://www.sbio.info/
TFE€HETUYECKUX PECYpPCOB 14.05.2024
buoTtexHonorus kak Hayka U OTpaciib
98 npousBojicTBa. [IpakTuueckas padora 10 1 0.5 15.05.2004 https://content.edsoo/lab/
«/3y4eHre 00 bEKTOB OMOTEXHOJIOTHIY o
OCHOBHBIE HAIIPABJICHUS CHHTETUYCCKOM
1 https:// .sbio.info/
» ouooruu 0 17.05.2024 PEL WAL SO0
100 X 1 https://medbiol.ru/
POMOCOMHAS ¥ TCHHASI HHKCHEPHS 0 21.05.2004 ps://medbiol.ru
101 M 0 1 https://medbiol.ru/
E€IUIIMHCKHE OMOTEXHOJIOTUN 0 5.05.2004 ps://medbiol.ru
PesepsHbiii ypok. [IoBropenue, -
102 1 0 https://os.fipi.ru/task
000011IeHNEe, CHUCTEMATH3AIMs 3SHAHUH 24.05.2024 PE:/05. PLIWAsKS
OBUIEE KOJIMYECTBO YACOB I10 102 15

[NPOTPAMME




11 KJIACC

KoaudecTBO 9acoB

Ne Hara DJIeKTpoHHbIe UG pPOBbIE
Tema ypoka KonTpoabubie IIpakTuuyeckue
n/n Bcero u3ydyeHusi  oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
1 OposmononHas Teopust Y. lapBuna 1 0 0 http://wwwdarwinmuseum.ru/
BIDKYIIME CHUJIBI BOJIIOIIUU BUIOB .
2 Jlpmicym t A 1 0 0 http://wwwdarwinmuseum.ru/
o Y. Jlapsuny
Bbopn0Oa 3a cymiecTBoBaHue,
3 €CTECTBEHHBIN U UCKYCCTBEHHBIN 1 0 0 http://wwwdarwinmuseum.ru/
otbop
dopMHUpOBaHNE CUHTETUYECKON )
4 pMHP 1 0 0 httpsresh.edu.ru/subjekt/5/11/
TEOPHUH IBOJIIOIIUH
Kontponbnas padota Nel"Pazputue .
5 P p . 1 1 0 https://os.fipi.ru/tasks
SBOJTIOLIMOHHBIX MPEACTABICHHUI
DTanbl H3BOIIIOIMOHHOTO MpoLecca: .
6 t pott 1 0 0 http://wwwdarwinmuseum.ru/
MHUKPO3BOIIOLHNS U MAKPOIBOIIOLIHS
3aKOH T€HETUYECKOr0 paBHOBECHS
. Xapau, B. BaiinOepra. Jlabopa-
7 A P P P 1 0 0.5 https://content.edsoo/lab/
TopHas paboTa «BhIsBICHHE U3MEH-
YUBOCTHU y 0COOEH OJTHOTO BHIa»
[Momynsimst — aneMeHTapHas o
8 Y P 1 0 0 https://www.sbio.info/
€AMHUIIA 3BOJIIOIIUI
DneMeHTapHbIe (PaKTOPBI
9 P ¢ p 1 0 0 https://www.sbio.info/
aBOTIONNUN. DP(HEKT OCHOBATETIS.
Murpatuu. V30as11uu Nomyisiiui; ..
10 patt 5 Y 1 0 0 https://www.sbio.info/
reorpaduyeckas, Ouonormueckas
11 EcrecTBennslii 0TOOpD — 1 0 0 http://wwwdarwinmuseum.ru/




12

HaMPaBJIAIOMUN (HaKTOP IBOIIOIUH

[TosoBoit oTOOP

http://wwwdarwinmuseum.ru/

13

HpI/ICHOCO6HeHHOCTB OPraHnu3MoOB KaK

Pe3yabTaT MUKPOIBOIIOIHH.
Jlaboparopuas padota «3yueHue
apoMop(h030B ¥ HINOAAANITAIIUHN Y
pacTeHUH U KUBOTHBIX)»

0.5

https://content.edsoo/lab/

14

[Tpumeps! nprcTiocoOICHHH y
OpraHu3MoB: Mopdosornieckue,
¢duznonornueckue, ONOXMMUIECKHE,
noBeneHueckue. Jlabopatopuas
pabota «IIpucmocobneHus
OpPraHM3MOB U MX OTHOCHTEIIbHAS
1eNeco00pa3sHOCTb»

0.5

https://content.edsoo/lab/

15

Bup, ero kpurepuu u CTpykTypa.
Jlaboparophnast pabora «CpaBHEeHHE
BUJIOB 110 MOP(OJIOTUYECKOMY
KPUTEPUIO»

0.5

https://content.edsoo/lab/

16

17

Crpykrypa BUJa
BunooOpa3oBanue kak pe3yapTar
MHUKPOIBOJIIOILIUH

https://www.sbio.info/

https://www.sbio.info/

18

KonTponbhas padota

"MuKpo3BOIIOLUS U €€ pe3yabTaThl"

https://os.fipi.ru/tasks

19

20

Makpo3BosronHs.
ITanmeoHTOIOTMYECKHE METOIEI
I/I3y‘—IeHI/I$[ 3BOJIFOIUN

buoreorpaduyeckue MeToan!
W3Yy4YE€HUs SBOITIOLUN

http:// wwwdarwinmuseum.ru/

http:// wwwdarwinmuseum.ru/




OMOpPHUOIOrHYECKHUEe U CPaBHUTEIBHO-

21 MOP(OJIOTHUECKUE METO bl U3YUEHUS 0 http://wwwdarwinmuseum.ru/
SBOJIIOIUHU
MonekynsapHO-TeHeTUYECKHE,
22 OMOXMMHYECKHE U MATEMATUYECKHUE 0 http://wwwdarwinmuseum.ru/
METO/Ibl U3YUYEHUS IBOTIOIIAN
OOu1re 3aKOHOMEPHOCTH
3BOJIFOLUMI. A TaIITUBHAS .
23 0 http://wwwdarwinmuseum.ru/
panuanus. HepaBHOMEpHOCTh TEMIIOB
3BOJIFOLAH.
KourpomnsHaas padora .
24 " P p " 0 https://os.fipi.ru/tasks
MakposBonronus U ee pe3yJIbTaThl
Hay4mbie TUIIOTE3BI IPOUCX 0K ICHUS o
25 i p 0 https://www.sbio.info/
JKU3HHU Ha 3emiie
OHAYYHBIE [IPEACTABICHUS O o
26 Hloway p 0 https://www.sbio.info/
3apOXKACHUH KU3HU
OcCHOBHBIE 3TaIbl HEOPTAHUYECKON o
27 0 https://www.sbio.info/
SBOJIFOINHI
28 ['unioressl 3apokIeHUS KUZHU 0 https://www.sbio.info/
HcTopus 3emMau 1 METOABI €€
n3yuenust. JJaboparopras pabora
29 yi patop p 0.5 https://content.edsoo/lab/
«M3ydeHne 1 OnrMcaHne UCKOMaeMbIX
OCTAaTKOB APEBHUX OPTAHU3MOBY»
HauaneHbie 3Tanbl opraHnyecKoit "
30 0 https://www.sbio.info/
SBOJIIOIUU
31 DBOJIIOLHS DYKAPUOT 0 https://www.sbio.info/
OCHOBHBIE ATAIIbI YBOJIIOUH
32 0.5 https://content.edsoo/lab/

PaCTUTCIILHOTO MUpPaA. HpaKTI/I‘-ICCKaSI




33

pabora «3yueHue ocobeHHOCTEH
CTPOCHHUS PACTCHHI Pa3HBIX OT/EIOB)»

OCHOBHBIE 3TaIbI 3BOJIIOIIUH
JKUBOTHOI'O MHpa

https://www.sbio.info/

34

OBosronus )KUBOTHBIX. [IpakTnueckas
pabota «3ydenrne ocoOeHHOCTEH
CTPOCHUS MO3BOHOYHBIX ) XUBOTHBIX»

0.5

https://content.edsoo/lab/

35

36

PazButue xu3Hu Ha 3emMIie Mo 3pam u
nepuojam

MaccoBsie BbIMHUPAHUSA —
OKOJIOTHYCCKHUEC KPHU3UCHI IIPOIIIOro

https://www.sbio.info/

https://www.sbio.info/

37

CoBpeMeHHBIN IKOTOTHYECKUN
KpHU3HC, €r0 0COOCHHOCTH

https://www.sbio.info/

38

39

40

CoBpemeHHas cuctema
OpPraHUYeCKOro IIPOILIOTO.
OCHOBHBIE CHCTEMAaTUYECKUE TPYIIIIBI
OpraHU3MOB.

KonTponbnas pabota
"[IpoucxoxaeHne U pa3BUTHE KU3HU
Ha 3emue"

AHTpOl’IOJ’IOFI/IH — HayKa O YCJIOBCKE

https://www.sbio.info/

https://os.fipi.ru/tasks

https://antropogenez.ru

41

42

PazBuTue npenacrabienuii o
MIPOUCXOXKACHUH YeTIOBEKa

MecTo yenoBeka B CUCTEME
opranuueckoro mupa. JlabopatopHas
pabora «3ydeHue ocobeHHOCTEM
CTPOCHHUSI CKEIleTa YellOBeKa,
CBA3aHHBIX C IMPAMOXOXICHUCM

0.5

https://antropogenez.ru/

https://content.edsoo/lab/




43 JIBIOKYIIIME CHIIBI aHTPOIIOT€HE3a 0 https://antropogenez.ru/
CooTHouleHrne OUOIOTHYECKUX U

44 COIMATBHBIX (haKTOPOB B 0 https://antropogenez.ru/
aHTPOIMOreHe3e

45 OcCHOBHBIE CTaJUU aHTPOIIOI€HE3a 0 https://antropogenez.ru/
[laneorenerrka 1 najaeoreHOMUKA.

46 MexIUCIUTITTMHAPHBIE METOIbI 0 https://antropogenez.ru/
AHTPOIIOJIOTUH.

47 DBOJIIOLIMS COBPEMEHHOTO YEJIOBEKA 0 https://antropogenez.ru/
Yenoseueckue packl. [IpakTudeckas

48 pabota «3y4eHHE IKOJIOTHUECKUX 0.5 https://antropogenez.ru/
aJanTalui 4eJaoBeKay

49 FOHTpOHLHa}I padora " 0 https://os.fipi.ru/tasks

[IpoucxoxaeHue yenoBeka

50 3apoxaeHUE U pa3BUTHE HKOJIOTUU 0 https://www.sbio.info/
Metonae! sxonoruu. JlaboparopHas

51 pabora «3yyeHue MeTo10B 0.5 https://content.edsoo/lab/
AKOJIOTUYECKHUX MCCIICTOBAHUIN

5 3HavYeHHE SKOJIOTMUYECKUX 3HAHUM IS 0 hitps://swww.sbio.info/
YeJoBeKa

53 Dxonoruueckue GakTopbl 0 https://www.sbio.info/
Abunotnueckue pakropbl. CBeT Kak
IKOJIOTUYECKHUH (PaKTop.

54 JlabopaTtopHas pabota «BrisiBieHue 0.5 https://content.edsoo/lab/
MPUCTIOCOOTIEHUI OPraHu3MOB K
BIIMSTHUIO CBETa»

55 AGHOTHYCCKHE (AKTOPBI. 0.5 https://content.edsoo/lab/

TeMneparypa Kak 3KOJIOTHYECKUI




(dakTop. JlaboparopHas pabora
«BpIsBIIEHNE IPUCTIOCOOICHUI
OpPTaHU3MOB K BIUSHHIO
TeMIIepaTypbi»

AbuoTtndeckue hakTopbl. BraxxHocTs
KaK SKOJIOTUYECKUN (aKTop.

56 Jlaboparopnas pabota 0.5 https://content.edsoo/lab/
«AHaTOMHYECKHE OCOOCHHOCTH
pacTeHHIA U3 pa3HbIX MECT OOUTAHUSDY

57 Cpenbl oOuTaHus OPraHu3MOB 0 https://www.sbio.info/

58 buonornueckue puTmbl 0 https://www.sbio.info/

59 XKuznennsle popMBbI OPraHU3MOB 0 https://www.sbio.info/
buotnueckue dakropel.3HaueHHE
OMOTUYECKUX B3aUMOIECHCTBUN I L.

60 0 https://www.sbio.info/
CYLIECTBOBAHMS OPraHU3MOB B CpeJie
obuTtanus"

61 KOHTI?'O bHast paboTa "IKOIOTH KK 0 https://os.fipi.ru/tasks
HayKa

& DKOJIOTHYECKUE XAPAKTEPUCTUKHI 0 hitps://www.sbio.info/
TIOTYJISIIH
OcCHOBHBIE TOKA3aTENN MOMYJISALNN:

63 YHUCJIEHHOCTb, INIOTHOCTH, BO3pacTHast 0 https://www.sbio.info/
Y TI0JIOBAs CTPYKTYpa
OcCHOBHBIE TIOKA3aTEIN TTOMYISIIAN:

64 PpOXKIaeMOCTh, IIPUPOCT, TEMII POCTA, 0 https://www.sbio.info/
CMEPTHOCTb, MUTpAIlluU

65~ KoTOTIiecKad cTpyKTypa 0 https://www.sbio.info/

MMomyJiauuun




JluHaMyKa MOMyJISIIUHA U €€

66 0 https://www.sbio.info/
peryIIsus

67 Kpusbie pocta wncieHHocth 0 https://www.sbio.info/
nonyJsanud. KpuBbie BBDKUBaHUS
DKoJ0oTHYeCcKas HUIA BUA.

68 Jlaboparopuas pabota . 0.5 https://content.edsoo/lab/
«[IpucnocobneHus: CeMsiH paCTCHHIA K
pacceIcHuIo

69 Bun xak cucrema nonynsuui 0 https://www.sbio.info/

70 3aKOHOM?pHOCTH HOBCHCHHA H 0 https://os.fipi.ru/tasks
MUTPAIUi )KUBOTHBIX

71 KOHTP'?HBHM paora "Ixozorma 0 https://www.sbio.info/
BHJIOB
Coo001116cTBO OpPraHU3MOB-

72 OuoIIeH03.DKOCHCTEMa KaK OTKPHITAs 0 https://www.sbio.info/
cucrema

73 Kpyrosopor setuects i rotok 0 https://www.sbio.info/
SHEPTUH B IKOCHUCTEME

74 OCHOBHBIC TIOKa3aTEIN YKOCUCTEMBI 0 https://www.sbio.info/

75 DKOJIOTUYECKUE TUPAMU/IBI 0 https://www.sbio.info/

76 N3menenns cooOIecTB — CyKIIECCHHI 0 https://www.sbio.info/
[IpupoiHBIE 3KOCUCTEMBI.

77 DKOCHCTEMBI 03€p U PEK. 0 https://www.sbio.info/
DKocucTeMbI MOpEN U OKEaHOB
[IpupoaHbIE SKOCUCTEMBI.

78 DKOCHCTEMBI TYHJIP, JIECOB, CTEIEH, 0 https://www.sbio.info/
MTyCTHIHB

79 AHTpPONIOT€HHBIE YIKOCUCTEMBI 0 https://www.sbio.info/




Ypb6oskocucremsl. [IpakTuyeckas

80 pabota «/3ydeHne U OnrcaHue 0.5 https://content.edsoo/lab/
ypOOIKOCHUCTEMBI
3aKOHOMEPHOCTH (OPMUPOBAHUS

81 OCHOBHBIX B3aUMOICUCTBUHI 0 https://www.sbio.info/
OpPraHU3MOB B 9KOCHUCTEMAX
MexaHu3Mbl BO3JEHCTBUSA
3arpsi3HEHUI pa3HbIX TUIIOB Ha

82 cyOOpraHu3MeHHOM, OPraHU3MEHHOM, 0 https://os.fipi.ru/tasks
MOMYJISITHOHHOM U SKOCUCTEMHOM
YPOBHSIX
KontponsHas padora "Dkonorus o

83 P " P 0 https://www.sbio.info/
COOOIIIECTB
buocdepa-obmerianerapaas

84 oboirouka 3emn. Yuernne B. 1. 0 https://www.sbio.info/
Bepuanckoro o 6uocdepe
3aKOHOMEPHOCTH CYIIECTBOBAHUS o

85 P ¥ 0 https://www.sbio.info/
ouochepsl
KpyroBopoTs! BemiecTs u

86 PYTOROp 0 https://www.sbio.info/
OMOTCOXMMHUECKUE ITUKITBI
3oHanbHOCTH Ouochepsl. OCHOBHBIE .

87 0 https://www.sbio.info/
OMOMBI CyIIN

88 YcroitunBocTh 6uOCheps 0 https://www.sbio.info/
DKOJIOTUYECKNE KPUZHUCHI U UX o

89 0 https://www.sbio.info/
MIPUYUHBI

90 BozneiicTBue uenoseka Ha 6uochepy 0 https://www.sbio.info/
AHTpPOIIOTeHHOE BO3/ICHCTBUE HA

91 P 0 https://www.sbio.info/

PaCTUTENbHBIN U )KUBOTHBIM MU




92 Oxpana npupoibt 1 0 https://www.sbio.info/

93 OCHOBHBIE PUHITUTIBI YCTOHYHBOTO 1 0 https://www.sbio.info/
Pa3BUTHA YEJIOBEUYECTBA U MPUPOIBI
PanmonansHoe MpUpoOAONOIE30BaHNE

94 Y COXpaHEHHE OMOJIOTHIECKOTO 1 0 https://www.sbio.info/
pa3zHooOpa3ust 3eMiaun

95 O6obmerme 1o Teme . 1 0 https://os.fipi.ru/tasks
«MUKPO3BOIIONHUS U €€ PE3YIIbTAThD)

96 O6obmerne mo Teme . 1 0 https://os.fipi.ru/tasks
«Makpo3BOIOIUS U €€ Pe3yIbTaThD»
O6o06muieHne o Teme

97 «IIpoucxoxkIeHHE U Pa3BUTUE KU3HU 1 0 https://os.fipi.ru/tasks
Ha 3emiie»
O00011IeHIE IO TEME

98 «[IpoucxoxaeHue 4eioBeKa — 1 0 https://os.fipi.ru/tasks
AHTPOTIOTCHE3)
O6061enne o Teme «IKOIOTHS —

99 HayKa O B3aMMOOTHOIIIEHHUAX 1 0 https://os.fipi.ru/tasks
OpPTraHU3MOB»

100 Obobuerne 1o Teve «OprarusMb! 1 1 0 https://os.fipi.ru/tasks
cpena oOuTaHUs»

101 O6odmerme o Tel\fe «Jxonorns 1 0 https://os.fipi.ru/tasks
BHJIOB W ITOMYJISIHIN

102 Obobuerne 1o Tewe «brocdepa - 1 0 https://os.fipi.ru/tasks
ro0anpHast IKOCHCTEMa)

OBIIEE KOJIMYECTBO YACOB I10 02 75

[NPOT'PAMME




YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAJIBI 1J151 VUEHUKA

* buonorus, 10 knacc/ [aceunuk B.B., Kamenckuii A.A., Py6rioB A.M. u apyrue; moj
penakuueii [Taceunuka B.B., Akiimoneproe obmiectBo «M3natenbctBo «IIpocBemieHuey

* buosorus, 11 knacc/ [Naceunuk B.B., Kamenckuii A.A., PyouioB A.M. u apyrue; moju
penakuueit [Taceunuka B.B., Akiinonepnoe obmectBo «M3narenbetBo «IIpocBerieHuey

* buosorus. buonorudeckue cucremsl u nporeccel, 10 kmace/ Tepemos A.B., [Terpocosa P.A.,
OO6miecTBO ¢ orpaHnueHHON 0TBeTCTBEHHOCTHI0 « IOl MHEMO3HNHA »

* buosorus. buonorudeckue cucreMsl u nporeccel, 11 kmace/ Tepemos A.B., Ilerpocosa P.A.,
OO6miecTBO ¢ orpaHnueHHON oTBeTCTBEHHOCTHI0 « IOl MHEMO3HNHA »
METOAUYECKHUE MATEPHUAJIBI IJI51 YYUTEJIA
buonorus (yriny6nennsiii yposens) : Peanuzanus tpedoBanuiit ®I'OC cpennero odmiero
oOpa3oBaHus : MeToauueckoe nocoodue st yuurens / [JILA. Iapuryruna, A.B. OBUMHHUKOB,
O.B. Konsicaukos, C.M. I'marones]; nox pexn. JI.A. [lapmytunoit. — M.: ®T'BHY «MHcTuTyT
CTpaTeruu pa3BuTus obpazoBanus», 2023. — 154 c.: un.

ISBN 978-5-6049296-4-3
HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETU UHTEPHET

WuTepakTuBHBIE Ta0OpaTOPHBIE U MPAaKTHUYECKKE pabOThI 0 6uosioruu https://content.edsoo

1C-Ypok. bubnuorexa MHTEpaKTUBHBIX MaTepuanoB. buonorus https://urok.1c.ru /library /

biology /
Buptyansnsle 1aboparopuu mo 0nosoru MOCKOBCKOM 3I€KTPOHHON IIKOJIBI

https://uchebnik.mos.ru /catalogue?su bject_program_ids=31937278,31937 341 aliases

=laboratory

IloaroroBka k sK3aMeHaM buonorus http://os.fipi.ru/tasks/6/ a

OTkpbITHIH OaHK TecToBbIX 3ananuit GUIIN.

udposoii 00pa3oBaTeNbHBINA pecypc



«IBorormoHHas taboparopusi» http://school collection.edu.ru /catalog/rubr /2f2df4 tb-6240-
4c42-b476-1bf13538b678 /
OO0pa3oBaTeNbHbIC CANTHI MO OUOJIOTHH

Bcs ouostorus https://www.sbio.Info /

lNocynapcrBennsii JlapBuHoBckuit my3eit http://www.darwinmuseum. ru /

[Taneontonoruueckuit myseit PAH https://www.paleo. ru /museum /

buonorunsa n meauumaa http://medbiol.ru /

buomonexkyna https://biomolecula.ru /

AmnTponorenes https://antropogenez.ru /

DaeMmeHTsI https://elementy.ru /
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