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MNOACHUTEJIbHAS 3AIINCKA

[Iporpamma mo yuebnomy npeamery "buonorus” (nanee - OMoJIOTHs) HA YPOBHE CPEAHETO
obmiero oopazoBanus paspadborana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-03
«O6 obpazoBanuu B Poccuiickoit ®enepanun», ®I'OC COO, Konuemnuu mpernogaBaHus
yaebHoro npeamera «bruonorus» n OCHOBHBIX MOJIOXKEHHH (penepanbHOi paboueil mporpaMmbl
BOCIIUTAHUSL.

VYueOuplii npeamer «buonorus» yriyonéaHoro ypoBHs usyueHus (10-11 xmaccsr)
SBIISICTCSI OJTHUM W3 KOMIIOHEHTOB NpEeIMETHON o6nactu «EcTecTBEHHO-HaydHBIC TPEAMETHD».
Cornacro monoxenusim PI'OC COO mnpodunbHble y4eOHBIE NPEAMETHI, H3ydaeMmble Ha
yIIIyOJIEHHOM YPOBHE, SIBISIFOTCS criocoOoM muddepenimanuu oOydeHus Ha YpOBHE CPEIHETO
oOuiero oOpa3oBaHMsI M MPU3BAHBI O0ECHIEUNUTh MPEEMCTBEHHOCTh MEXAY OCHOBHBIM OOIINM,
CpPeIHUM OOIIMM, CPEIHUM TPO(PECCHOHATBHBIM M BBICIIMM OOpa3oBaHueM. B To ke Bpems
KaX/IbI U3 9THX y4eOHBIX MPEJAMETOB JO0JDKEH OBITh OPHEHTHUPOBAH HA MPHOPHUTETHOE PEUICHHUE
00pa3oBaTeNIbHBIX, BOCIIUTATENIbHBIX U Pa3BUBAIOIIMX 3ajay, CBA3AHHBIX C NMpoQopueHTaLNen
oOyuaronuxcs M CTUMYJIMPOBAaHHMEM HHTEpeca K KOHKPETHOM O0O0JacTH HAy4HOrO 3HAHUS,
CBSI3aHHOTO C OHWOJIOTHEH, MEIUIIMHOW, SKOJIOTHEH, ICHUXOJIOTHEH, CIOPTOM WM BOCHHBIM
JIeTIOM.

[Iporpamma mo yue6HOMy npeamery "buosnorus" na€r mpencraBieHue O MU U 3a1a4ax
n3ydeHus yueOHoro npeamera «buonorus» Ha yriayOn€HHOM ypOBHE, ONpeeNsieT 00s13aTeIbHOE
(MHBapHaHTHOE) MPEAMETHOE COJAEpXkKaHHe, €ro CTPYKTYpUpPOBAaHUE IO pasfesiaM U TeMmaw,
pacnpezeneHue mo KiaccaM, peKOMEHIyeT MOCIIeJ0BaTeIbHOCTh U3Y4eHUs YyueOHOTO MaTepuaia
C y4€TOM MEXIIPEAMETHbIX W BHYTPUIIPEIMETHBIX CBsI3€H, JIOTMKH Y4eOHOro Ipolecca,
BO3PACTHBIX OCOOCHHOCTEW oOydarommuxcsa. B mporpamMme mo OMONOTHU peaii30BaH MPUHITUTT
MPEEMCTBEHHOCTH C HW3y4YCHHUEM OHOJIOTMM Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs,
Omaromaps 4yeMy [POCMAaTpPUBAETCS  HANpaBICHHOCTh HA  MOCJIENyIollee  pPa3BUTHE
OMOJIOTMYECKUX 3HAHWUW, OPHEHTUPOBAHHBIX HAa (OPMUPOBAHHE E€CTECTBEHHO-HAYYHOI'O
MHPOBO33PEHHUS, SKOJOTUYECKOTO MBIIJICHHS], TPEICTaBICHUNH O 3I0pOBOM 00Opase >KU3HH, Ha
BOCIIUTaHHE OEpEeKHOr0 OTHOIIEHUS K OKpYXKarollel npupojaHoil cpexe. B mporpamme mno
OMOJIOTHMM TakK)Ke IMOKa3aHbl BO3MOXHOCTH ydeOHoOro mnpenmera «buonorus» B peanu3anuu
tpeboBannii ®I'OC COO K TUIaHUPYyEeMbIM JTUYHOCTHBIM, METANPEAMETHBIM M TMPEAMETHBIM
pedynprataM oOyueHus U B (OPMHUPOBAHMM OCHOBHBIX BHJIOB Y4eOHO-TIO3HABATEIbHOM
JEeSITeNbHOCTH OOy4YaloUIUXCs MO OCBOCHHUIO COJepxaHus Ouojiorndeckoro oOpa3oBaHHsS Ha
ypOBHE CpeHero o0Iiero 0opazoBaHusl.

VYueOHsblii nmpeamer «buosorus» Ha YpOBHE cpenHero ooumiero odpa3zoBaHHUS 3aBepIlacT
Oouosoruueckoe oOpa3oBaHUe B IIKOJE U OPUECHTHPOBAH HA PACHIMPEHUE U YrIIyOJIeHHEe 3HAHUU
oOyyaromuxcs O JKMBOM MpHUpPOJE, OCHOBAX MOJIEKYIIPHOH W KJIETOYHOM Ouosoruu,
SMOPHOJIOTUN U OUOJIOTUM PA3BUTHUS, T€HETUKHU, CEJEKIMH, OMOTEXHOJOIHH, IBOJIOIMOHHOIO
yUEHUS U IKOJIOTHH.

Nzyuenue yuebnoro npenmera «buonorus» Ha yriyOjaeHHOM ypOBHE OPUEHTHPOBAHO Ha
MOJITOTOBKY OOy4aromuxcs K MOCIEIYIOINIEMY MOJY4YeHUI0 OMOIOornyeckoro oOpa3oBaHUs B
By3aX M OpraHM3alusX CpeIHero mpogeccuoHaabHOro oopazoBaHus. OCHOBY €ro CoJep)KaHus
COCTaBJIIET CUCTeMa OHOJOIMYECKMX 3HAaHUHM, MOJYYEHHBIX MPH H3YUYEHHH OOYyJarOIUMUC
COOTBETCTBYIOIIMX CHCTEMAaTHYECKHX pa3fesoB OHMOJOTMH Ha YPOBHE OCHOBHOIO OOIIEro
obpazoBanus, B 10—11 ximaccax 3Tv 3HaHHS TOTYYarOT pa3BUTHE. Tak, pacIIMPEHBI U YTITYOJICHBI
OMOJIOTHYECKHE 3HAHUS O PACTEHHSX, JKMBOTHBIX, TpHOax, OakTepusx, OpraHu3Me UeJOBeKa,
OOIMX 3aKOHOMEPHOCTSX KHU3HM, JOIMOJHHUTEIbHO BKJIIOUEHBI OHOJIOTHYECKHE CBEACHUS



IIPUKJIATHOTO M MOUCKOBOI'O XapakTepa, KOTOPbIE MOYKHO MCIIOJIb30BaTh KaK OPUEHTUPHI JUIS
nocnenyomero Beibopa npodeccun. Bo3mokHa Takke MHTErpanus OMOJIOTUYECKUX 3HAHUH C
COOTBETCTBYIOLIUMH 3HAHUSAMU, TOTYYECHHBIMU OOYYarOIIMMUCS TIPU U3YUYCHUH (PU3UKH, XUMHH,
reorpadguu U MaTEMaTHKH.

CrpykTypa mnporpammbl 1o ydeOHOMYy mnpenMery "buonorusa" otpaxaer CHCTEMHO-
YPOBHEBBI ¥ SBOJIIOIMOHHBIA TOIXOIBI K M3ydeHHIO Ouosyoruu. COTIacHO WM, HM3Y4YaroTCs
CBOMCTBa U 3aKOHOMEPHOCTH, XapaKTEPHBIE JUIsl )KUBBIX CUCTEM Pa3HOIO YPOBHS OpraHu3allvy,
HBOJIIOIMM OPTraHMYECKOr0 MHpa Ha 3emie, COXpaHeHHs OMOJIOTHYECKOTo pa3HOO0Opa3us
wranetsl. Tak, B 10 Kiacce M3Yyd4arOTCSl OCHOBBI MOJICKYJISIDHOM M KIIETOYHON OHOJIOTHH,
SMOpHUOJIOTUH U OUOJIOTUM PA3BUTHS, TEHETUKU U CEJIEKIIMH, OMOTEXHOJIOTHMH U CUHTETUYECKON
OMOJIOTUH, AaKTYaJU3UPYIOTCA 3HAHUA OOyJalolmUXCs MO OOTaHWKE, 300JI0TUM, AHATOMUH,
¢dbusmosornn yenoseka. B 11 kiacce m3y4aroTcsi BOJIIOIIMOHHOE yY€HHE, OCHOBBI DKOJIOTUH U
ydeHue o ouocdepe.

VYueOHplii mnpeamer «buosorus» mpu3BaH O0ECHEUYUTh OCBOCHHME OO0Y4aroLIMMUCS
OMOJIOTMYECKUX TEOpUH M 3aKOHOB, WJEH, NPUHIMIOB MU MpaBWI, JeXKaluX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAy4YHOH KapTUHBI MHpa, 3HaHUH O CTPOEHUH, MHOrooOpazuu u
OCOOCHHOCTSIX KIJIETKHM, OpraHu3Ma, MOMYJISIIHH, OHOIEHO03a, SKOCHCTEMBl, O BbLAAIOIINXCS
Hay4YHBIX JOCTHUKEHUSIX, COBPEMEHHBIX HCCIIEJOBAHMSIX B OHOJIOTHMH, MPUKIAIHBIX AacleKTax
Ouonornueckux 3HaHWM. J[ns pa3BUTHS M TOJAEpKaHUS MHTepeca 00ydaromuxcs K OHOIOruu
Hapsy CO 3HAUUTENbHBIM 00bEMOM TEOPETUUYECKOTO MaTepuasa B COJACPKaHUHU MPOrPAMMBI IO
OMOJIOTHH MPEIYCMOTPEHO 3HAKOMCTBO C MCTOPUEN CTAaHOBJIEHUS W PAa3BUTHUS TOW WM MHOU
obnactu OMOJIOTHH, BKJIAIOM OTEUECTBEHHBIX U 3apyOekKHBIX YUEHBIX B PEIICHUE Ba)KHEHIINX
OMOJIOTMYECKUX U SKOJOTHYECKHUX MPoOIIeM.

Henb u3yuenus yuebHoro npeamera «buonorus» Ha yriiyoaéHHOM YpOBHE — OBIaJIeHHE
0oOyyaroUMMUCS 3HAHUSMU O CTPYKTYPHO-(DYHKIIMOHAILHOM OpPraHU3allud >KUBBIX CHUCTEM
Pa3HOro paHra u NpuoOpeTeHue YMEHHI HCIOJIb30BaTh 3TU 3HAHUS B (POPMHpPOBAHUM MHTEpeca
K ompenenéHHoi obnactu nmpodecCHOHaIbHON eATeIbHOCTH, CBSI3aHHOW C OMOJIOTHeH, Win K
BBIOOPY Y4EOHOT0O 3aBe/IeHHUs Ul MIPOJIOJIKEHHSI OMOJIOTHYECKOro 00pa30BaHusl.

JlocTkeHue 1esu u3ydeHus ydeOHoro mpenmera «buonorusy Ha yriayOnEHHOM ypoBHE
obecrieunBaeTcs pelIeHueM CIEIYIOUIUX 3a/1au:

OCBOCHHE OOYy4YaIOIUMHUCS  CHUCTEMbl OHOJIOTMYECKMX 3HAHM: 00 OCHOBHBIX
OMOJIOTHYECKUX TEOPHsX, KOHIEMIMAX, TUIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX M IMpaBUiaXx,
COCTABJISIIOLLIUX COBPEMEHHYK) E€CTECTBEHHO-HAy4YHYIO KapTUHY MHUpa; O CTPOCHMHH,
MHOT000pa3uu U 0COOEHHOCTAX OMOJIOTUYECKHX CHCTEM (KJIETKa, OPraHu3M, MOMYJISIus, BHI,
ouoreoreHo3, O6uocdepa); O BBHIIAIOMIUXCS OTKPHITUSX U COBPEMEHHBIX HCCIEIOBaHUSIX B
OHOJIOTHH;

O3HaKOMJIEHHE  OOydJaloluxcs ¢  METOJaMM  [O3HAHWUSA  JKMBOH  TIPUPOMIBI:
UCCIIEI0BATEIbCKUMHU METOJaMU OMOJIOTHYECKUX HayK (MOJIEKYJISPHOM M KI€TOYHOW OMOJIOrHH,
SMOPHOJIOTUN M OMOJIOTMU Pa3BUTHUS, TEHETUKU U CENIEKIUHN, OMOTEXHOJOTHH U CHHTETUYECKOM
OMOJIOTUH,  MAJEOHTOJOTHUH, OSKOJOTMH); METOJaMH  CaMOCTOSTENIbHOIO  IPOBEAEHUS
OMOJIOTUYECKUX MCCIIEOBAaHUN B J1a0OpaTopuu M B Mpupoje (HAOIIOAEeHUE, H3MEpEeHHUE,
9KCIEPUMEHT, MOJIETIUPOBAHUE);

OBJIaZIcHUE OOYYAIOUUMUCS YMEHMSIMHU: CaMOCTOSTEIbHO HAaXOJUTh, aHAJIU3UPOBATH U
UCIOJb30BaTh OMOJIOTMYECKYI0 HH(OPMAIIHIO; TIOJIb30BATHCS OMOJIOTHYECKON TEpMUHOIOTHEN U
CUMBOJIMKOH; YCTAQHaBIMBAaTh CBSI3b MEXAYy pa3BUTHEM OWOJIOTUM U  COIMAJIBHO-
HSKOHOMHYECKUMH U SKOJOTHYECKUMHU TpOoOJieMaMH 4eJIOBEYECTBA; OICHWBATH IOCIECACTBUS



CBOCH JEATENPHOCTH 10 OTHOWICHHIO K OKpYXaromledl MpUpOIHOH cpene, COOCTBEHHOMY
3MI0POBBI0 W 3JI0POBBIO0  OKPYXKAIOMIMX Jiojel; OOOCHOBBIBATH H  COONIOAATH  MEphI
npo(MITaKTUKKA MH(EKIMOHHBIX 3a00JI€BaHUH, MpaBUiia MOBEACHUS B NPUPOAE M 0OecreueHus
0€30MacCHOCTH COOCTBEHHOM KH3HEICSATEILHOCTH B UPE3BBIYAMHBIX CUTYAIUSX MPUPOIHOTO H
TEXHOTEHHOTO XapaKkTepa; XapaKTepU30BaTh COBPEMEHHBIC HAy4YHbIE OTKPBITUS B 00JAcTH
OHOJIOTHH;

pa3BuUTHE y 00YYaIOUINXCSl MHTEIUICKTYaIbHBIX U TBOPYECKUX CIIOCOOHOCTEH B Mpolecce
3HaKOMCTBA C BBLIAIONIMMHCS OTKPHITUSAMH M COBPEMEHHBIMH HCCIIEIOBAHUSIMH B OHOJIOTHH,
pemaemMpIMi €10 MPOOJIEMaMH, METOJIOJIOTHEeH OMOJIOTHYECKOTO HCCIEIOBaHMS, MPOBEICHUS
OKCTIEPUMEHTAIBHBIX ~HCCIICAOBAHUM, pelmeHus] OWOJIOTHYECKUX 3a/1ad, MOJACIHPOBAHUS
OMOJIOTUYECKUX 0OBEKTOB U TIPOIIECCOB;

BOCIIMTaHUE y OOy4aromMXcs IIEHHOCTHOTO OTHOMICHUSI K KHBOW MPHUPOJE B IEIOM H K
OTHEeNbHBIM €€ OO0BEeKTaM | SBJICHUSAM; (OpPMUpOBaHME DKOJOTHYECKOW, TeHETHYECKON
IPaMOTHOCTH, OOIIEH KyIbTyphl MOBEIEHHS B IMPHPOJE; WHTETPAIMU E€CTECTBEHHO-HAYYHBIX
3HAHWI;

npuoOpeTeHne 00yJIaroIUMHUCS KOMIIETEHTHOCTH B PAIMOHAIBHOM TIPUPOIOTIOIE30BAHHA
(coOmroneHne mpaBWJl TMOBEACHUS B MPUPOJE, OXpaHbl BHJAOB, JKOCHCTEM, OHochepsl),
COXPAaHEHHWU COOCTBEHHOTO 3[0POBbS U 3J0POBbSl OKPYXKAIOMIMX JtoJed (CoOmoeHust Mep
npoduIaKTUKK  3a00JieBaHMM,  oOecrieueHne  0€30MacHOCTH  KU3HENEATCIHHOCTH B
Ype3BhIYANHBIX CUTYALUSAX TPUPOJHOTO U TEXHOTEHHOIO XapaKTepa) Ha OCHOBE MCIOJIb30BaHUS
OMOJIOTMYECKHUX 3HAHUIN U YMEHUN B TIOBCETHEBHOU JKU3HH;

CO3JaHME YCIOBHMH Ui OCO3HAHHOTO BbIOOpa OOyYAIOIIMMUCS WHIUBUAYAIbHOU
00pa3oBaTeIbHON TPAEKTOPHH, CIHOCOOCTBYIOIIEH TMOCHEnyroIeMy mpodecCHOHATBHOMY
CaMOOIIPENICICHUI0, B COOTBETCTBUU C WHIUBUAYAIbHBIMU HMHTEpPECAMH M MOTPEOHOCTIMU
peruoHa.

OO1ee 4yuCIIO YacoB, OTBEJACHHBIX Ha W3ydyeHUE OHOJOTMM Ha YIIIyOJIEHHOM YpPOBHE
cpenHero oOmiero obpaszoBanusi, coctaBiser 204 gaca: B 10 kmacce — 102 vaca (3 uaca B
Heneno), B 11 kimacce — 102 gaca (3 yaca B HEZICIIO).

OTO6op oOpraHu3allMOHHBIX  (OopM, METOOB M  CcpeACTB OOydeHus OHOJIOTHH
OCYILIECTBIISIETCS ¢ YYETOM CHEUU(PUKU €ro COJACp)KAHUS U HANpPaBICHHOCTH Ha MPOJIOJDKEHUE
Ouoyoruueckoro oOpa3oBaHMsI B OpraHHU3aIUsaX CpeaHero MpodeCCHOHATBHOTO U BBICILIErO
o0OpazoBaHwUsI.

OO0s13aTeNIbHBIM YCIIOBHEM IMPH 00Y4YeHHUU OHOJIOTHMU Ha YriayOJEHHOM YPOBHE SBIISETCS
mpoBe/ieHHEe J1a0OpaTOPHBIX W MpakTUdeckux padbor. Taxke ydactue oOydarommxcs B
BBITIOJIHEHUH TPOEKTHBIX M  y4eOHO-HCCIIENOBATENbCKUX PabOT, TeMaThKa KOTOPBIX
OTpeNeNAeTCsl YYUTEeJIeM Ha OCHOBE HMEIOIIMXCA MaTepHalbHO-TEXHUYECKUX pPECYpCoB U
MECTHBIX MPUPOTHBIX YCIOBHIA.



COJEP/KAHUE OBYYEHUA
10 KJIACC

Conepkanue MPOTPaMMbl, BBIACIEHHOE  KVYPCUBOM, HE BXOAWT B  TPOBEPKY
rocyfaapcTBeHHo# urorosoit arrecrauuu (I'A).

Tema 1. buosiorusi kak Hayka

CoBpemeHHasi OMOJIOTHST — KOMIUICKCHas Hayka. Kparkas mcTopusi pa3BUTHSI OMOJIOTHH.
buonornveckne Haykum W H3ydaeMmble UMHU TpobOiembl. DyHIaMEHTAIbHBIC, MPHKIATHBIC WU
MMOMCKOBBIE€ HAyYHBIE UCCIICIOBAHMS B OMOJIOTHU.

3HavyeHne OuoJoruu B (OPMHPOBAHUM COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTHHBI
mupa. [lpodeccun, cBs3aHHble ¢ Ouosnorueil. 3HaueHue OWOJNOTMM B MPaKTHYECKOU
NESTETPHOCTH YENIOBEKAa: MEAMIIMHE, CEITbCKOM XO3SWUCTBE, MPOMBIIUICHHOCTH, OXpaHe
TIPUPOIBI.

JdeMoHcTpauuu

[optpetsl: Apucrotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. {apsun, Y. I'apseit, I'.
Mennens, B. WU. Bepuanckuii, U. II. IlaBnos, WM. 1. Meunuko, H. M. Basunos, H. B.
Tumodees-Pecosckuit, k. Yorcon, ®@. Kpuk, [1. K. benses.

Tabmuipt u cxeMbl: «CBsi3b OMOJIOTUN C IPYrUMH Haykammu», «CucTemMa OHOJIOTHYECKUX
HayK».

Tema 2. ’KuBble cucTeMbl U X H3yYeHHE

Kusble cucrembl Kak mpeaMeT u3ydeHust ouoaoru. CBONCTBA KUBBIX CHCTEM: €IMHCTBO
XUMHUYECKOTO COCTaBa, JUCKPETHOCTh M LEJOCTHOCTh, CIIOXKHOCTb M YINOPSAJOYEHHOCTh
CTPYKTYpBI,  OTKPBITOCTb,  CAMOOPraHM3alUs, CaMOBOCIPOU3BEIACHUE, PA3APaAKUMOCTD,
M3MEHYUBOCTh, POCT U pa3BUTHE.

YpoBHM OpraHu3alld HKUBbIX CHUCTEM: MOJIEKYISPHBIM, KIETOYHBIH, TKaHEBBIM,
OpraHU3MEHHBIH, MOMYJISIMOHHO-BUIOBOM, 3KOCHUCTEMHBIN (OMOTEOIICHOTUYECKHIT ),
ouoctepusiit. [Iponeccsl, npoucxoasiue B XUBbIX cucreMax. OCHOBHbIE NMPU3HAKHU >KUBOTO.
Kuzsp kak ¢opma cyiiecTBoBaHUsI MaTepuu. Hayku, u3ydaroniye ,HUBbI€ CUCTEMBI HAa Pa3HBIX
YPOBHSX OpraHU3aLNH.

N3ydenue xuBbIX cucteM. Metoasl Ouonornueckoil Hayku. Habmiogenue, msMmepenue,
JKCIIEPUMEHT, CUCTeMartu3anus, MeraaHanu3. lloHsTue o 3aBUCMMON M HE3aBUCUMOU
nepemMeHHol. [lnanupoBanue skcnepumenta. llocranoBka u mpoBepka rumote3. Hynesas
runore3a. [lonarue BeIOOPKHU U €€ JO0CTOBEpHOCTh. Pazbpoc B 6uonornueckux gaHHbIX. O1eHKa
JIOCTOBEPHOCTHU IMOJYYEHHBIX PE3yJbTaToB. [IpUUMHBI UCKAaKEHUSI PE3YJIbTATOB HKCIIEPUMEHTA.
[loHATHE CTaTUCTUUYECKOTO TECTA.

JdeMoHcTpanuu

Tabmuiet u  cxembl: «OCHOBHBIE TPU3HAKU JKU3HU», «DBHOIOTHYECKHE CHCTEMBIY,
«CBoOlCTBa KUBOU MaTepun», «YPOBHU OpraHU3aLUU KUBOM MPUPOIbDY, «CTpOEHUE KUBOTHOM
KiIeTkn», «TKaHM  KUBOTHBIX», «CHCTEMBl OpPraHOB  YEJIOBEUECKOIO0  OpPraHUu3May,
«buoreonenosy», «buocdepar, «MeToapl U3yUEHUS KUBOU MTPUPOIBI».

O6opynoBanue: 1abopaTopHOE 000pYIOBAHUE ISl TPOBEACHUS HAOMIOICHUH, N3MEPEHUI,
AKCIIEPUMEHTOB.

IIpakTuyeckass padora «lcrnosb30BaHUE Pa3IUYHBIX METOJOB NPU HU3YUYEHHUH KUBBIX
CUCTEM.

Tema 3. buosiorust KjieTkn



Knerka — crpykTypHO-(pyHKIMOHANBHAS €IMHHIA JKUBOTO. VICTOpUS OTKPBITUS KIIETKH.
Pabotet P. I'yka, A. JleBenryka. Kierounas teopus (T. IIBann, M. Illneiinen, P. Bupxos).
OcHOBHBIE TI0JIO’KEHUSI COBPEMEHHOW KJIETOUHOM TEOpUH.

Metoapl MOJNEKYISPHOM M KJIETOYHOW OHOJOTHH: MHUKPOCKOMHS, XpomaTorpadus,
anekTpodopes, MeEToJ ~ MeueHbIX aroMoB, auddepeHnmansHoe  HEHTpHU]YrUpoBaHHE,
KYJIbTUBUPOBAHHUE KICTOK. M3yuenue DUKCUPOBAHHLIX KiemoK. DIEKTPOHHAs MHKPOCKOIHSI.
Kongokanvnan mukpockonus. Bumanshoe (npusicuzneHHoe) usyueHue Kiemox.

JdeMoHcTpanuu

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

Tabmuipl U cxembl: «CBETOBOW MHKPOCKOI», «DJIEKTPOHHBIH MHKpOCKom», «Mctopus
Pa3BUTHSI METOJIOB MUKPOCKOITHUI.

O6opynoBaHue: CBETOBON MHKPOCKOI, MHUKpPOIpPENapaTbl PaCTUTENbHBIX, KUBOTHBIX U
OaKTEepHAITBHBIX KIETOK.

IIpakTnueckas padora «/I3yyeHne METOJOB KJIETOYHOW OHOJOrHHM (XpomaTtorpadus,
anektpodopes, nupdepennranbaoe nentpudyruposanue, [TLP)».

Tema 4. XuMnuyeckasi opraHu3anms KJIETKH

XUMUYECKUN COCTaB KIETKU. Makpo-, MEKpPO- U yJIbTPAMUKPOAJIEMEHTHI. Bosia u €€ poJib
KaK pacTBOpUTENS, peareHTa, ydacThe B CTPYKTYPHMPOBAHMM KIETKH, TEIIOPEryIISLIUN.
MunepasnbHbI€ BEllecTBa KIETKH, UX OHosiorndyeckas posb. Pojib KaTHOHOB M aHMOHOB B KJIETKE.

Opranuueckue BeniecTBa KIeTKU. brosorndyeckue noaumepsl. benku. AMUHOKUCIOTHBINA
coctaB OenkoB. CTpykTypbl OenkoBoil moiekynbl. [lepBuunast cTpykTypa Oenka, HenTHIHAS
CBs3b. BTOpuuHas, TpeTwdHas, YeTBepTUYHas CTPYKTyphl. JleHartypamus. CBoicTBa OEIKOB.
Knaccudukanus 6enxos. buonornueckue GyHkmuu 6enkoB. [Ipuonsi.

YrneBoapl. MoHocaxapupl, AUcCaxapUibl, OJHMTrocaxapuisl U ToJmcaxapuabl. OOmui
IUIaH CTPOCHUS U (PU3HKO-XMMHUYECKHE CBOMCTBa YriieBoJoB. buosnoruueckue GyHKIMN
YIJIEBOJIOB.

Jlumuger.  T'mapodunsHO-THApOGOOHBIE  cBoiicTBa.  Kiaccudukanuss — JTHIHAIOB.
Tpurmuuepuasl, hochonunuabl, BOCKU, crepouibl. buonorndeckue pynxiuu aunuaos. O0mue
CBOMCTBa OHMOJIOTMYECKMX MEMOpaH — TEKy4ecTb, CIOCOOHOCTh K CaMO3aMbIKaHUIO,
MOJIYITPOHUIAEMOCTb.

Hyxneunossie kucnotel. JJHK n PHK. Crtpoenune HyknenHoOBbIX KucCiOT. HykneoTuasl.
[Mpunnun kommiementapHoctu. [IpaBuno Yapradda. Crpykrypa JHK — nBoiinas cnupans.
Mectonaxoxaenue u 6uonorundeckue pynknun JJHK. Bunst PHK. ®ynkiun PHK B knetke.

Crpoenue monekyinsl AT®. Makpospruueckue cBsizu B Mojiekysie AT®. buonoruueckue
¢byukiun  AT®. BoccraHoBleHHbIE TEPEHOCUMKHM, UX (GYHKIMM B KJIeTke. /[pyeue
Hykneo3uompugocpamor  (HTD,). CexBenupoBanne  JIHK.  Memoowr  eenomuxu,
MPAHCKPUNIMOMUKY, NPOMEOMUKU.

CrpykTypHass Ouosiorus: OMOXMMHYECKHME U OMO(PU3MUECKUE HCCIIEAOBAHUS COCTaBa U
IIPOCTPAHCTBEHHOW CTPYKTypbl Ouomonekyn. Modenupoganue cmpykmypol U @DYHKYuUL
buomonexyn u ux komniexcos. Komnvromepmwiii Ousaiin u opeaHudeckuii cunmes OUOMONEKYI U
UX HenpupoOOHbIX AHAL0208.

JdeMoHcTpanuu

IToptpetst: JI. [lonunr, Ix. Yorcon, @. Kpuk, M. Yunkunc, P. ®panknun, ®. Canrep, C.
IIpy3unep.

Huarpammel:  «PacnpeneneHue XHMHMUYECKHX 3JEMEHTOB B HEKHUBOH IPUPOJIEY,
«PacripeieneHne XuMHUYECKUX 3JIEMEHTOB B )KMBOM ITPUPOIEH.



Tabmuuer um cxemsl: «llepuoguueckas TaOnuua XUMHUYECKHUX 3JIEMEHTOB», «CTpoeHue
MOJIEKYNBl BOJbD», «BemecTtBa B cocTaBe OpraHu3moB», «CTpoeHUE MOJIEKYJbl Oenkay,
«CTpyKTypBl OETKOBOW MOJNEKYNbD», «CTpOeHHE MOJEKYNl YrieBoaoB», «CTpoeHHe MOJEeKYI
munuaoBy», «HykienHoBble KUCIOTHY, «CTpoeHre MOsIeKyIbl ATD».

O6opynoBaHue: XUMUYECKast IOCyJja U 000pyJ0BaHHUE.

JlaGopaTopHasi padora «OO0HapyXeHHE OCITKOB C TIOMOIIBIO KAYeCTBEHHBIX PEAKITHIN.

JlabopaTopHas padora «lccienoBaHne HyKIE€HMHOBBIX KUCIJIOT, BBIJIEIEHHBIX U3 KJIETOK
Pa3IMYHbIX OPraHU3MOBY.

Tema 5. CTpoenue u pyHKIMH KIETKH

Tunsl KIeTok: 3ykapuoTHYecKass U mpokapuotndeckas. CTpyKTypHO-(YHKIIMOHAJIbHbIE
00pa3oBaHus KIETKHU.

Crpoenue mnpokapuoTHUeCKoW KieTku. Kierounas creHka OakTepuii u  apxeil.
Oco0OeHHOCTH CTpPOEHUs TeTepOTPOPHON U aBTOTPOPHON MPOKAPUOTUYECKUX KiIeTOK. Mecto u
POJIb MPOKAPUOT B OMOIIEHO3AaX.

Crpoenue n QyHKIMOHUpPOBAHUE dyKapHOTHYEeCKOM KieTku. [lnma3zmarnyeckas MmemOpaHa
(mna3manemma). CrTpykTypa IUIa3MaTH4eckod MemOpaHbl. TpaHCIOPT BEIIECTB yepes
I1a3MaTHYeCKyl0 MeMOpaHy: maccuBHbIN (nuddys3us, obneruéHHas AudQysus), aKTUBHBIN
(mepBUYHBIA M BTOPUYHBIA akTUBHBIM TpaHcnopt). Ilomymponunaemocts MemOpanbl. Pabora
HaTPUH-KaJIMEBOTO HacoCa. DHJIOIUTO3: MUHOIUTO3, haronutos3. Dk3onuto3. Kiierounas creHka.
CtpykTypa v PyHKIIMH KJIETOYHON CTEHKH PACTEHUM, TPHOOB.

[urtommazma. I[luro3onb. Llurockener. [IBwkeHue murToriazmbl. OpraHouabl KIETKH.
OnHomeMOpaHHBIE OpraHOMIbI KJIETKHU: 3HaorasMarndeckas cetb (JIIC), ammapart ['onbmku,
JU30COMBI, MX CTpoeHHe U (YHKIUH. B3anuMOCBS3b OJHOMEMOpPAaHHBIX OPraHOUIOB KIIETKU.
Ctpoenue rpaHyIsIpHOTO peTukynyma. Mexanusm nanpasienus 6Oeaxoe 6 IIIC. Cunres
pactBopuMbiXx  OenkoB. CuHTE3  KIETOYHBIX MeMOpaH. [mamkuil  (arpaHynspHBIi)
sHAOIUIa3MaTHUecKuil peTukynyM. CekperopHas ¢yHkuus anmapata ['ombmxu. Moouguxayus
benxos 6 annapame I onvoxcu. Copmuposka 6enxoe 6 annapame I onv0sicu. TpaHCTIOPT BELIECTB
B KJeTKe. Bakyonu pactutenbHbIX KieTok. Kiierounsiit cok. Typrop.

[TonyaBTOHOMHBIE OpraHOWbl KJIETKH: MUTOXOHIPHUM, IJIAcTUIbL. [Ipoucxoocoenue
mumoxonopuii u naacmud. Cumbuocenes (K.C. Mepesckosckuil, JI. Mapeynuc). CtpoeHue u
GyHKIMM  MUTOXOHIpUM u minacTuia. [lepBuuHbIe, BTOpPUYHBIE U CJOXKHBIC IJIACTU]IBI
(OTOCHHTE3UPYIOUIUX JYKApHOT. XJIOPOIUIACTBI, XPOMOIUIACTHI, JIEWKOIJIACTHI  BBICIIMX
pacTeHu.

HemeMm6pannbie opranouasl kietku CtpoeHue M QyHKIIUU HEMEMOpPaHHBIX OPraHOMIOB
kieTku. Pubocomel.  [lpomeoscymounvie ¢unamenmol. MukpopuiaMeHTsl. AKmMuHosbie
Muxkpoguramenmol. MBpIIIEUHBIE KIETKU. AKMUHOBbIE KOMHOHEHMbl HEeMbIUEUHbIX KIemoK.
MukpoTtpyOouku. Knerounsiii nentp. CTpoeHune M JABWXKEHHE JKI'YTUKOB M DPECHHYEK.
MukpoTpyOouku nutormiasmsl. Llentpuons. benku, accoyuupogannvle ¢ MUKpopuiameHmamu u
Muxpompybouxamu. Momopuvie benxu.

SAnpo. ObGonouka gapa, XpOMaTHH, KapHOIUIa3Ma, SIIPHINIKH, UX CTPOEHHE U (DYHKILHUU.
SnepHblii 6enkoBbId MaTpHuKC. [IpocTpaHCTBEHHOE PACHOJIOKEHHE XPOMOCOM B HMHTEp(hazHOM
aape. dyxpomamuHn u eemepoxpomamun. benku XpoMaTHHa — THCTOHBI. J[unamuxa s0epHoll
00010uKU 8 MUumo3ze. HoepHulii mpancnopm.

Knerounsie  BkmroueHus.  CpaBHUTENbHAs  XapakTEPUCTUKA  KIETOK  JYKapHOT
(pacTuTenbHOM, )KUBOTHOM, TPHOHOI).

JdeMoHcTpanuu



[optpetsi: K.C. MepexkoBckuii, JI. Maprymuc.

Tabmuuer u cxembl: «CTpoeHHE SYKapHOTHYECKOH KIeTKn», «CTpoeHHe >KMBOTHOM
KIeTKn», «CTpoeHue pacTUTENIbHON KIEeTKW», «CTpoeHre MUTOXOHAPUW», «Sapoy», «CtpoeHue
IIPOKAPUOTUYECKOHN KIETKI.

O6opynoBaHue: CBETOBOW MHUKPOCKOI, MMKpPOIpENapaTrbl PacTUTEIbHBIX, >KUBOTHBIX
KJIETOK, MUKpOIIpEnapaTbl 0aKTepuaibHbIX KJIETOK.

JladbopaTopHas padora «/3ydeHne cTpoeHus KJIETOK Pa3InYHbIX OPraHU3MOB).

IIpakTnueckas padora «/3yuyeHue CBONCTB KIETOUHON MeEMOpaHbD».

JlabopaTopHasi padora «/ccnenoBanue 1uiasmMoin3a M JEMIa3MOiM3a B PaCTUTEIbHBIX
KJIETKaX).

IIpakTuyeckas padora «/3yyeHne IBUKEHUS [IUTOIIIA3MbI B PACTUTEIBHBIX KIETKAX).

Tema 6. O6MeH BelecTB M NpeBpallieHNe JHEPTUH B KJIeTKe

AccUMWIALNS U TUCCUMWIISILIMSL — JIBE€ CTOPOHBI MeTabosin3Ma. Tumbl 0OMEHa BEIIECTB:
aBTOTPOQHBIK M  TreTepoTpopHBIA. YyacTHe KHCIOpoga B OOMEHHBIX IIpoIeccax.
OHepretuyeckoe oOecrnieueHune kieTku: npespamenue AT® B 00OMEHHBIX MpoIleccax.
@depMeHTAaTUBHBIM XapakTep peakUui KIETOYHOTo Merabonm3ma. PepMeHThl, MX CTPOEHUE,
cBoiicTBa W MexaHu3M jeWctBus. KodpepmeHThl. OTnnuns (QepMEHTOB OT HEOPraHUYECKUX
Katajau3aTopoB.  benku-akTuBatopel M OENKU-UHTHOUTOPBL.  3aBUCUMOCTH  CKOPOCTH
(hepMEeHTaTUBHBIX PEAKIUil OT Pa3INYHBIX (PAKTOPOB.

[lepBuyHBIN CHHTE3 OPraHUYECKUX BEIIECTB B KieTKe. POTOCUHTE3. AHOKCUSEHHbIU U
oxcuzenHvlll omocunmes y oakmepui. Ceemocoduparowue nUSMeHmsvl U NUSMEHMbl
peaxkyuonHoz2o yenmpa. Ponb xjmoporuiactoB B mpouecce gotocunte3a. CBeToBass U TEMHOBAs
dazel. Domoodvixanue, Cz., Ca- u CAM-munvt hpomocunmesa. IIponyKTUBHOCTh (POTOCHHTE3A.
Brustaue pa3nuanbix pakTopoB Ha CKOPOCTh GOTOCHHTE3a. 3HaYeHUE (POTOCHHTE3A.

Xemocunre3.  PazHooOpasue  OpraHM3MOB-XEMOCHHTETUKOB:  HUTPUPHUIHPYIOLINE
OakTepuu, xene300akTepuu, cepoOaKkTepuu, BOJOPOIHbIE OAKTepUU. 3HaUCHHE XeMOCHHTE3A.

Anaspobubie opranu3mMbl. Buasl Opoxxenus. [IpogykTsl OpoKeHHs U UX HCIOJIb30BaHUE
4el0BEKOM. AHa’3pOOHbIE MHMKPOOPraHM3Mbl KaK OOBEKThl OMOTEXHOJIOTUM W BO30yIUTENN
0ose3Hei.

AdpoOHBIE OpraHu3Mbl. JTambl 3Hepreruyeckoro oOmeHa. [loAroTOBUTENbHBIN ATall
I'mukonn3 — 6ecKUCIOPOIHOE PACHIEIUIEHHE TIIOKO3bI.

buonornueckoe OkucieHUe, WIK KIETOYHOE JbIXaHHe. Poiib MUTOXOHApPUI B mpoueccax
ouonorunueckoro okucienus. Lukinyeckue peakuuu. OxucnuTenbHOe GHOCPOPHUIHPOBAHUE.
Ouepeus membpannoeo epaouenma npomonos. Cunmes ATD: paboma npomonuou ATD-
cunmasel. I[lpeumyiiectBa a’poOHOr0 MmyTh OOMEHa BEIIECTB TMEpel aHadPOOHBIM.
D¢ dexTUBHOCTH SHEPreTHUECKOro 0OMeHa.

JdeMoHcTpanuu

[optpersr: k. [Ipuctiu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A. Durensrapar, I1.
Mutuem, I'. A. 3aBap3uH.

Tabmuuper m cxembl: «POTOCHHTE3», «IDHepreTudeckuil oOMmen», «buocuHres Oenkay,
«Ctpoenue pepMeHTay, «XEeMOCHHTE3Y.

Ob6opynoBaHue: CBETOBOM MHKPOCKOII, 000pYA0BaHUE JUIsl IPUTOTOBICHHS MOCTOSIHHBIX U
BPEMEHHBIX MUKPOIIPENAPATOB.

JlaGopaTtopHass padora «M3ydyeHue KaTaJTUTHYECKOW aKTUBHOCTH (EepMEHTOB (Ha
IIPUMEPE aMUIIa3bl WK KaTajaasbl)».



JlaGopaTtopuass pabora «/3yyeHue QEepMEHTATUBHOTO pacCUICIUICHHS MNEPOKCHAA
BOJIOPO/JIa B PACTUTENIBHBIX U )KUBOTHBIX KJIETKAX).

JlaGopatopuasi padora «CpaBHeHHE IPOLIECCOB (DOTOCHHTE3a U XEMOCUHTE3a».

JlaGopaTopHasi pa6oTa «CpaBHEHHE TIPOIIECCOB OPOKCHUS U ABIXAHUSD.

Tema 7. HaciieacrBenHasi uHpopManus U peaju3anus eé B KJIeTKe

Peakuuu marpuyHoro cunresa. [IpHHIMI KOMIUIEMEHTApPHOCTH B PEAKLUAX MaTPUYHOTO
cuHTe3a. Peanmsanusi HacneACTBEHHONW WHQPOpManuu. ['eHeTWyeckuid KO, €ro CBOICTBa.
Tpanckpunuusa — matpuusbil cuaTe3 PHK. [IpuHIuMIBI TpaHCKpUNIMK: KOMIUIEMEHTAPHOCTb,
aHTUNApAJUIEIbHOCTh, aCUMMETPUYHOCTb. Cospesanue mampuunvix PHK 6 sykapuomuueckoii
knemxe. Hexooupyrowue PHK.

Tpancnsamus u e€ sranbl. Yuactue TpancnoptHbix PHK B OuocunTese Oenka. YcioBust
6uocunTesa 6enka. Koauposanue aMuHOKuCIOT. Poib pubocom B OnocunTtese Oernka.

Cospemennvie npedcmasnenus o cmpoeruu 2eHos. Opranuzanusi reHoMa y MpoKapuoT U
9yKapuoT. Perymsius akTUBHOCTH TIeHOB y mpokapuoT. ['mnoreza omepona (®. XKako6, XK.
Mano). Monekyrapuvle mexanuzmvl dKcnpeccuu 2eHogé y aykapuom. Ponv xpomamuna 6
peayaayuu pabomsl 2enog. Perynsius oOMeHHBIX MpolieccoB B kieTke. Kiierounslil romeocTas.

Bupychl — HeknerouHnble (GOpMBI JKU3HU U 00IUTraTHbie napa3uthl. CTpOEHHE MPOCTHIX U
CJIIOKHBIX BHUPYCOB, PETPOBUPYCOB, OakTepuodaroB. Kusnenwwiti yuxn JIHK-codepocawjux
supycos, PHK-cooepoicawux supycos, bakmepuogacos. Obpamnas mpanckpunyus, pegepmasa,
unmezpasa.

BupycHsie 3a0oneBaHus uenoBeka, KWUBOTHBIX, pacteHui. CIIUJ[, COVID-19,
COLIMANIbHBIE U MEAULIMHCKHE MTPOOIIEMBI.

Buoungopmamura: unmezpayus u ananusz 6onvuux maccusosg («bigdatay) cmpyxkmyphoix
ouonoeuueckux OanHvix. Hanomexunonoeuu 6 oOuonoeuu u meouyuwne. Ilpoepammupyemvie
@ynxyuu benxos. Cnocodovl 00cmasKu 1eKapcma.

JdemoncTpauuu

[Toptpetsr: H. K. Konsuos, /. Y. UBaHOBCKUIA.

Tabmuubpr u  cxembl: «buocuHTe3 Oenka», «['eHeTHMUeckuii Kom», «BHUPYyCHI»,
«baxTepuodarm.

IpakTuyeckas padora «Co3gaHue MOJEIN BUPYCay.

Tema 8. JKn3zHeHHBIN HUKJ KJIETKH

Knerounslii mukn, ero mepuonsl u perymsauua. Murepdasza u muto3. OcobOeHHOCTH
mpoleccoB, npoTekaronux B uHTepdase. Iloaroroska knetku k genenuto. [Ipecunrernyeckuit
(MOCTMUTOTUYECKHI), CHUHTETUYECKHM M TOCTCHHTETUYECKUN (TPEMUTOTHUYECKUN) MEPUObI
nHTEep(da3hI.

Matpuunsiii  cunre3 JHK -  perummkamus.  IlpuHnunsr  perumkannn — JJHK:
KOMIIJIEMEHTAPHOCTh,  MOJYKOHCEPBATUBHBIA  CHHTE3, AHTUIAPAUIEIbHOCTb. MeEXaHHU3M
perumkanuu  JIHK.  Xpomocomsl. Crpoenue xpomocom. Ternomepbsl M Tenomepasa.
XpOMOCOMHBII HAabOp KIETKH — KapuOTUM. JMIUIOWIHBIM M TarulouIHbIA HaOOpBl XPOMOCOM.
I'omonornunsle xpomocomsl. I10710BBIE XPOMOCOMBI.

Jlenenue kinetkn — mMuto3. CTaguu MHUTO3a M NPOUCXOJALIME B HUX IpPOUECCHl. THUIBI
Muto3a. Kapuoknnes n nutoknnes. bruonornueckoe 3HaueHHE MUTO3A.

Perynmsnuss MUTOTHYECKOTO IMKJIA KIeTkH. I[Iporpammupyemasi kierouHass rubenp —
aronTos.



Knerounoe si1po, XpoMOCOMBI, (PYHKIIMOHAIbHAsE TEHOMUKA. Mexanuzmul npoaugepayuu,
oughghepenyuposku, cmapenusi u eubenu kiemox. «Lugpposas knemkay» — buoungopmamuyecxkue
MoOenu YYHKYUOHUPOBAHUSL KIeMKU.

JdeMoHcTpanuu

Tabmumer u cxembl: «KU3HEHHBIM [UKI KICTKW», «MuTo3», «CTpOCHHE XpOMOCOMY,
«Pemmukarnus JJHK».

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpompenaparbl: «MHUTO3 B KJIETKax KOpelika
JTyKa».

JlabopaTopHas padora «/3ydeHre XpoMOCOM Ha TOTOBBIX MUKpPOIIpEnapaTax.

JlabopaTopHas pa6ora «HaOmroneHne mMuTO3a B KJIETKaX KOHYMKa KOpelIKa Jiyka (Ha
TOTOBBIX MUKPOTIpEapaTax)y.

Tema 9. CTpoenue u pyHKIMHU OPraHU3MOB

buonornueckoe  pasnooOpaszue  opraHu3moB.  OJHOKJIETOYHBIE,  KOJOHHUAJBHEIE,
MHOTOKJIETOYHBIE OPTaHU3MBI.

Oco0eHHOCTH CTPOEHUS U KUHEACSITEIbHOCTH OJHOKIETOYHBIX OpraHu3MoB. bakrepuu,
apxeu, 0JIHOKJIETOYHbIE I'PUOBI, OJJTHOKJIETOYHBIE BOJIOPOCIH, Apyrue npoTucthl. KoloHnanbHbie
OpraHU3MBlI.

B3anMocBs3b 4acTeil MHOTOKJIETOYHOTO OpraHu3Ma. TkaHH, OpraHbl U CUCTEMBI OPTaHOB.
Opranusm Kak enuHoe 1esioe. 'omeocras.

Txkanu pacreHuit. THIBI pPACTUTENBHBIX TKaHEH: o0Opa3oBaTeNbHAs, TOKPOBHAs,
MPOBOJIAINIAsA, OCHOBHAs, MexaHuuyeckass. OCOOEHHOCTH CTPOEHHUS, (PYHKIUN U PacloIOKEHHS
TKaHE B OpraHax pacTeHH.

TkaHM JKMBOTHBIX M  4YelOBeKa. THUIbBl JKMBOTHBIX TKaHEH: SIUTEIMaJIbHAs,
COEIMHUTENIbHASA, MbllIeyHasi, HepBHas1. OCOOCHHOCTH CTpPOEHUs, QPYHKIUN M PaCIOI0KEHHS
TKaHE! B OpraHax >KMBOTHBIX U YEJIOBEKA.

Oprassl. BereratuBHble U reHEpaTUBHBIE OpraHbl pacTeHUil. Opranbl U CUCTEMBI OPraHOB
YKUBOTHBIX U yesoBeka. OyHKIMY OpraHOB U CUCTEM OPIaHOB.

Omnopa Tena opranu3moB. Kapkac pactenuil. CkeneTrbl  OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX dKUBOTHBIX. HapykHbII 1 BHyTpeHHUI ckeneT. CTpoeHue U TUIbI COSIUHEHUS
KOCTEH.

JIBukeHHe OpraHu3MoB. JIBUKEHHE OJHOKJIETOYHBIX OPraHu3MOB: aME&OOMIHOE,
KTYTUKOBO€, pEeCcHUYHOE. J[IBW)KEHHE MHOIOKJIETOYHBIX PACTEHHWl: TpPONU3Mbl M HACTHHU.
JIBuKeHre MHOTOKIICTOYHBIX )KUBOTHBIX U YeJIOBEKa: MbllieyHas cucrema. Pediexc. CkeneTHobie
MBIl U UX paboTa.

[Iuranue opranusmoB. [lorynomienue BOJbl, YIIEKUCIOTO ra3a U MUHEPAIbHBIX BEIIECTB
pacteHusmu. Ilutanue >XUBOTHBIX. BHYTPUIIONOCTHOE M BHYTPUKIETOYHOE MHIIEBAPEHUE.
[IuraHnne MO3BOHOYHBIX KMBOTHBIX. OTAENbl MUIIEBAPUTEIBLHOrO TpakTta. llumeBaputenbHbIe
xenesbl. [IumeBapurenbHas cucrema yeaoBeka.

Jlpixanue opranu3moB. [Ipixanue pactenuil. J{pixanue xuBoTHBIX. uddy3us razos yepes
MOBEPXHOCTh KIeTKU. KokHoe apixanue. JlprxarenbHas moBepxHOCTh. JKabepHoe W JEroyHoe
JpIXaHue. JIpIxaHWe TO3BOHOYHBIX KUBOTHBIX M YeEJIOBEKAa. OBOJIOLMOHHOE YCIOXKHEHUE
CTPOEHMS JETKMX MO3BOHOYHBIX JKUBOTHBIX. JlpIxaTelnbHass cucTema uenoBeka. MeXaHu3m
BEHTUJISIUH JIETKUX y TITUI] U MIIEKOMUTArOMKX. Perynsius apixanus. JlprxareabHble 00bEMBI.

TpancnopT BellecTB y OpraHu3MoB. TpaHCHOpPTHBIE cUCTEeMbl pacTeHuil. TpaHcmopT
BeIlIECTB Yy JKUBOTHBIX. KpoBeHocHas cucrema u e€ opransl. KpoBeHocHas cucrema
MO3BOHOYHBIX JKUBOTHBIX M uyenoBeka. Cepjlle, KPOBEHOCHBIE COCYAbl M KpoBb. Kpyru



KpOBOOOpaIeHusi.  DBOJIONHOHHBIE  YCIOXHEHUS  CTPOEHUS  KPOBEHOCHOW  CHCTEMBI
MIO3BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ perymsius.

Beinenenune y opraHusmoB. BeineneHue y pacreHuil. BelueneHue 'y  JKMBOTHBIX.
CoxparutensHble Bakyonu. Opranel BeigeneHus. @OuubTpanus, CeKpenuss u  oOpaTHOe
BCACBHIBAaHUE KaK MEXaHHU3MBbI pabOTHI OpraHoB BeIIeNeHHU. CBS3b MOJIOCTH Tejla C KPOBEHOCHOM
U BBIICIUTEIBHON cucTeMaMu. BblieneHne y mo3BOHOYHBIX JKMBOTHBIX U ueioBeka. Iloukw.
Crpoenne u GpyHKIIOHUpOBaHHE HePpoHa. OOpa3oBaHNE MOYH Y YEIOBEKA.

3amura y OpraHu3MOB. 3alllUTa y OJHOKJIETOYHBIX OpraHu3moB. CrHopel Oakrepuil u
LUCTHI IPOCTEUIINX. 3alIuTa y MHOTOKIETOUHbIX pacTeHuil. Kyrukyna. Cpeacrsa naccuBHOM u
XUMHAYECKOU 3aiUThl. DUTOHIUIBI.

3amura y MHOTOKJIETOYHBIX )KUBOTHBIX. [IOKPOBBI M MX IPOM3BOIHBIE. 3alIUTa OpraHu3Ma
oT OonesHell. VMMyHHas cucrema denoBeka. KieTouHbIH M TyMOpaJbHBIH HMMMYHMTET.
Bpoxnéuuelii u  npuoOpeTéHHBIM  cnenuduyeckuidi UMMyHUTET. Teopus  KIOHaJIbHO-
cenexktuBHOro umMmmyHnuteta (I1. Dpnux, ®@. M. Bepuer, C. ToneraBa). BocnanutenbHbie OTBETHI
opranu3MoB. Posib BposkIEHHOTO HIMMYHHMTETA B Pa3BUTUU CUCTEMHBIX 320 0JI€BaHUIA.

PaznpaxxumMocTs W peryisius y OpraHu3moB. Pa3ipaxumMocTs y OJHOKIJIETOUHBIX
opranm3moB. Takcucel. PazapaxxumocTs U perynsiuus y pacteHuid. PocToBble BemiecTBa M MxX
3HauYEHUE.

HepBHas cucrema u peduiekTopHasi perynsuus y >KUBOTHBIX. HepBHas cuctema u eé
OTZeNbl. ODBOJIIOLIMOHHOE YCJIOXXHEHUE CTPOCHHUS HEPBHOM CHUCTEMBI Yy JKMBOTHBIX. OTHEIbI
TOJIOBHOTO MO3ra IO3BOHOYHBIX HBOTHBIX. Peduiekc u peduiekropHas nyra. besycinoBHble u
YCIIOBHBIE pe(dIIeKCHI.

I'ymopanbpHass perymsuus W OSHIOKPDHHHAs CHUCTEMa JKMBOTHBIX M 4YesloBeka. JKenessl
SHJIOKPUHHOM CHCTEMBI W HMX TOpMOHBI. JlelicTBue ropmMoHOB. B3anMoOCBA3b HEpPBHOW H
SHJIOKPUHHOMN cucTeM. ['unoranamo-runodusapHas cuctema.

JdemoncTpauuu

[Toptper: U. I1. I1aBnoB.

Tabmuupel n cxembl: «OnHOKJIETOYHBIE BOJOPOCIN», «MHOIOKIETOUHBIE BOJOPOCIH»,
«baktepun», «lIpocreitmmey, «Opranbl LBETKOBBIX pacTeHuil», «CHCTEMBI OpraHoB
IIO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee cTpocHMEe HacekoMmbIx», «TkaHM pacTeHHID»,
«Kopuesble cuctemb», «Crpoenue cteOns», «CTpoeHHE JHUCTOBOM IUIACTUHKWY», «TKaHU
KUBOTHBIX», «Ckener 4enoBekay, «llumeBapurenbHas cucrema», «KpoBeHOCHas cUCTEMay,
«/IpixaTenpHas  cucrema», «HepBHas cucrema», «Koxa», «MpleyHas cucTeMay,
«BorgenurenbHas cucreMa», « DHIOKpPHHHAsA cucremay, «CTpoeHue Mpluus», «MMMyHHTET»,
«Kumeynononoctusle», «CxeMa NUTaHUS pacTeHU», «KpoBEHOCHBIE CHCTEMBI NTO3BOHOYHBIX
KHUBOTHBIX», «CTpoeHHne ruaps», «CTpoeHHE IUIaHapun», «BHYTpeHHEe CTpOEHHE JI07KIEBOTO
yepBsi», «HepBHast cucrema peiO», «HepBHas cucrema nsarymkny», «HepBHas cucrema
npecMmblkaomuxcs», «HepsHass cucrema nruy, «HepBHas cuctema MIEKONMMTAIOMIKXY,
«HepBHas cucrema uenoBekay, «Pedekey.

OO6opynoBaHue: CBETOBOW MHUKPOCKOI, MHUKPOIIPENapaThl OJHOKIETOYHBIX OpPraHU3MOB,
MHUKpOIpENnapaTbl TKaHEW, PAaKOBUHBI MOJUIFOCKOB, KOJUIEKIIMM HACEKOMBIX, UITIOKOXKHX, JKUBbBIE
HK3EMIUIAPHl KOMHATHBIX pacTeHUil, repOapuu pacTeHUH pa3HBIX OTIENIOB, BIAXHbIE IpenapaThl
KHUBOTHBIX, CKEJIETHI M03BOHOYHBIX, KOJIJIEKIIMM OECIIO3BOHOYHBIX KUBOTHBIX, CKEJIET YeJOBeKa,
o0opyZoBaHUE JUId JEMOHCTPALMM TOYBEHHOTO M BO3JAYLIHOIO IHTAaHHUS PACTCHHH,
pacuieryieHust Kpaxmasia u OenkoB moJ  JeiicTBueM  (QepMeHTOB, OOOpyIOBaHUE JUIA



JEMOHCTpPALK ONBITOB 110 U3MEPEHUIO )KU3HEHHON EMKOCTH JIETKUX, MEXaHU3Ma JIbIXaTeJIbHbIX
JBUKEHUM, MOJIEIH TOJIOBHOTO MO3Ta Pa3Iu4HbIX KUBOTHBIX.

JladbopaTopHas padora «/3ydyeHue TkaHel pacTeHHI.

JladopaTopHas padora «/3ydyeHue TkaHel KUBOTHBIX).

JlabopaTopHas pa6ora «/3ydueHne opraHoB IBETKOBOTO PACTCHUS.

Tema 10. Pa3mHokeHMe 1 pa3BUTHE OPTaHNU3MOB

dopMbl pa3MHOXKEHHUS OPTaHU3MOB: Oecrosioe (BKJII0Yasi BEreTaTUBHOE) U 10JI0BOE. Buibl
0ecroyIoro pa3sMHOXKEHUS: TIOYKOBAHUE, CIOPYIILUS, (parMeHTaIHs, KIOHUPOBAHHUE.

[lonoBoe pasmuoxenue. [lonoBble kineTkw, uiaum ramerbl. Meio3. Craguu Meiiosa.
[ToBenenne xpomocom B Menose. KpoccuHrosep. buonorndecknii ¢CMbICI MeH03a U TOJIOBOTO
nporecca. Melo3 1 ero MecTo B )KU3HEHHOM LIMKJIE OPraHU3MOB.

[IpenzaponpimieBoe  paszButve. ['ameroreHe3 'y kuBOTHBIX. [lonoBbIE  JKene3bl.
OOpa3zoBaHue W pa3BUTHE TOJOBBIX KieToK. CrniepmaroreHe3 u ooreHe3. CTpoeHHE MOJOBBIX
KJIETOK.

OmnonoTBOpeHHEe M AMOPUOHATIBHOE Pa3BUTHE KUBOTHBIX. CrocoObl OIIOIOTBOPEHUS:
HapyXHoOe, BHyTpeHHee. [lapTeHorenes.

NuauBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOTeHe3). DMOPHOIOTrHs — HayKa O Pa3BUTHH
opranu3mMoB. Mopghozenez — o0na u3z enasnvlx npobaem smopuonocuu. Konyenyus mopgozcenos
u moodenu mopghozeneza. Cragum sMOpHOreHe3a KUBOTHBIX (Ha puMepe JIArymku). JpoGnenue.
Tunsl gpoGnenus. [emepmunuposannoe u nedepmunupogannoe opodnenue. bracmyna, munvi
onacmyn. OcoOEHHOCTH NPOOJIECHUS MIICKOMHUTAOIINX. 3apOBIIIEBbIE JUCTKUA (TacTPYIISIns).
3akjialka OpraHoB M TKaHEW U3 3apoJbIIIEBBIX JIMCTKOB. B3anMmHOE BIMSHHUE 4YacTel
Pa3BUBAIONICTOCS 3apojblimia (3MOpUOHANBHAS HMHAYKIMS). 3akiajka IUlaHa CTPOCHUS
JKUBOTHOTO KaK pPE3yJbTaT HUEPAPXUUECKUX B3aMMOJACHCTBHM TeHOB. Brusnue Ha
SMOPUOHAIILHOE PAa3BUTHE PA3NIUYHBIX (PAKTOPOB OKPYXKAIOIIEH Cpebl.

Poct u pasButue xuBOTHBIX. llocTamOpuonHanmpHbIl mepuon. Ilpsmoe u Hempsimoe
pazButue. PasButue ¢ metamopdo3oM y O€CO3BOHOYHBIX M MO3BOHOYHBIX JKUBOTHBIX.
buonoruueckoe 3HaueHHEe MPSMOTO U HEMPSMOTO Pa3BUTHUS, UX PACHPOCTPAHEHUE B MPHUPOJE.
Tunsl pocta >XKUBOTHBIX. DaKTOpPbl pErylsilUM pocTa >KUBOTHBIX M uyenoBeka. Craguu
MOCTAMOPHOHAIBHOTO Pa3BUTHUSL y KUBOTHBIX M uenoBeka. llepnoabl OHTOreHesa yesoBeKa.
Crapenue u cMepTh Kak OMOJIOTHYECKUE TIPOIECCHI.

Pa3smHokenne u pasButue pacrenuid. ['amerodur u cropodur. Meiio3 B KU3HEHHOM
uukie pacreHuid. OOpa3oBaHue crop B Ipolecce Meiosza. ['ameroreHes y pacTeHUi.
OmnonoTBOpeHHe W pa3BUTHUE PACTUTENBHBIX OpPraHu3MoB. /J[BOWHOE OIUIOJOTBOPEHUE Y
IBETKOBBIX pacTeHuil. OO6pa3oBaHue U Pa3BUTHE CEMEHH.

MexaHu3MBbl peryisiiui OHTOIE€HE3a Y PACTEHUN U dKUBOTHBIX.

JdeMoHcTpanuu

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

Tabmuisl u cxembl: «BeretaTuBHOE pa3MHOKeHUE», « THUMBI OECIONIOr0 pPa3MHOKEHUS,
«Pa3MHOXXEHHE XJIaMUJIOMOHaAb», «Pa3MHOXKEHUE HBIIVIEHB», «Pa3MHOXEHHUE THUIPBDY,
«Melio3», «Xpomocomsl», «l'ameroreHes», «CTpoeHHE SHUEKIETKH U CIEpMaTO30UIa»,
«OCcHOBHBIE cTaauM OHTOreHe3a», «lIpsamoe u Hempsmoe pas3BuTHe», «Pa3zBuTHE MaiCcKOro
Kyka», «Pa3Burue capanum», «Pa3Butue nArymkmn», «/IBoiiHOE OIIOJOTBOPEHUE Y IIBETKOBBIX
pacteHuit», «CTpoeHHE CeMSH OJHOJOJBbHBIX W JBYAOJBHBIX pacTeHUN», «KU3HEHHBIH LHUKI
MOpPCKOW  KamycTel», <«OKW3HEHHBIH [WKIT MXa», <«OKU3HEHHBIH UK MAaloOpOTHHUKAY,
«OKU3HEHHBIN IUKII COCHBDY.



ObopynoBaHue: CBETOBONH MUKPOCKOI, MUKPOTIpENapaThl SHIEKIETOK U CIIEPMaTO30H/ 0B,
Mozenb «L{UKII pa3BUTHS JIATYLIKI.

JlabopaTtopHasi pabora «lI3yuyeHue CTPOEHMsSI TMOJOBBIX KIETOK Ha TOTOBBIX
MHUKpOIpenaparax».

IIpakTHyeckass padora «BoisBieHHE MPU3HAKOB CXOJICTBA 3apOJBIIICH MO3BOHOYHBIX
YKUBOTHBIX).

JladopaTopHas pa6ora «CTpoeHHE OPTaHOB PA3MHOXEHHUS BBICIITUX PACTCHUNY.

Tema 11. I'eneTnka — HayKa 0 HACJIEICTBEHHOCTH U U3MEHYHMBOCTH OPraHU3MOB

HcTopusi cTaHOBIIEHUS W Pa3BUTHS TCHETHKU Kak Hayku. Paboter I'. Menpmens, I'. ne
@®pusa, T. Moprana. Ponb oredecTBeHHbIX Y4€HBIX B pa3BuTuu reHetuku. Pabdorer H. K.
Konenosa, H. U. BaBunosa, A. H. benosepckoro, I'. JI. Kapneuenko, 10. A. ®unmumnuenxo, H. B.
Tumodeepa-Pecosckoro.

OcCHOBHbBIE T€HETUYECKUE MOHITHUSI U CUMBOJIBL. ['OMOJIOTMYHBIE XPOMOCOMBI, aJUIEJIbHBIE
IeHbl, AJIbTEPHATUBHbIC TPU3HAKH, JOMMHAHTHBIM M PELIECCUBHBIN INPU3HAK, TOMO3UIOTA,
reTepo3uroTa, 4ucras JWHUSA, THOpUAbI, TeHOTHMN, (eHOoTHrn. OCHOBHBIE METOJbl T€HETUKHU:
rUOPUA0TIOTMUECKUN, TUTOJIOTHUECKHU, MOJIEKYJISIPHO-T€HETUUECKHI.

JdeMoHcTpauuu

[optpetst: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. . BaBunos, A. H.
benozepckuii, I'. JI. Kapnieuenko, 10. A. ®ununuenko, H. B. Tumodees-PecoBckuii.

Tabmuis! u cxembl: «MeTobl TeHETUKIY, «CXEMBbI CKpEITUBAHUS.

JladopaTopHas pa6ora «/[po3oduina kak 00bEKT TCHETUISCKUX HUCCICTOBAHUI.

Tema 12. 3aK0OHOMEPHOCTH HACJIECTBEHHOCTH

Monorubpuanoe ckpemuBanue. l[lepBplii 3akoH MeHaenss — 3aKOH E€AUHOOOpa3us
ruOpuIoB mepBoro mokosieHus. IlpaBuno momunupoBaHus. BTopoit 3akoH Menaens — 3aKkoH
paciuernyeHus mpusHakoB. [{uTonornueckre 0CHOBBI MOHOTHOPUIHOTO CKpeluBanus. [ umnoresa
YUCTOTHI TaMET.

AHanusupyroiiee CKpEIIMBaHUE. [TpomexyTOUHBIT XapakTep HaCJIEJOBAHMUS.
Pacmennenne mpu3HaKoB MpH HETIOJITHOM JIOMUHUPOBAHUH.
JluruOpugHoe cKpeumuBaHue. TpeTruid 3akoH MeHaens — 3aKOH HE3aBHCHUMOTO

HacJieJoBaHUs MpU3HaKoB. L{uTonornyeckre 0OCHOBBI JUTHOPUTHOTO CKpELIMBAHUS.

CueruienHoe HacienoBanue npusHakoB. Pabotel T. Moprana. CrenyieHHOe Hacle10BaHue
I€HOB, HAPYILIEHHUE CLEIUICHUS MEXAY TeHaMu. XpOMOCOMHAsi TEOpHUs HACIEACTBEHHOCTH.

I'enetuka mosia. XpoMOCOMHBIA MEXaHHM3M OIpPEAENICHUs Mojia. AyTOCOMbI U TOJIOBBIE
XpoMocOoMBbl. ['OoMorameTHbli M rereporaMeTHbiil moj. ['eHeTuyeckass CTPYKTypa IOJOBBIX
xpoMocoM. HacrienoBanue npu3HaKkoB, CLETUIEHHBIX C MOJIOM.

l'enotun kak uenoctHas cucrema. [limeroTpornvss — MHOMXKECTBEHHOE [JEHCTBUE TEHA.
MHoXecTBeHHbIN ajuienu3M. B3auMopeiicTBue HealleNbHBIX T€HOB. KOMIIJIEMEHTapHOCTD.
Onucras. [lomumepusi.

['eHeTnueckuii KOHTPOJIb PA3BUTHUS PACTEHUM, JKUBOTHBIX M YEJIOBEKa, a TaKxKe
(U3MONOTUYECKUX TIPOIECCOB, TMOBEACHHUS U KOTHUTUBHBIX (yHKUMH. [‘eHeTmyeckue
MEXaHHU3Mbl CHMOUOTEHE3a, MEXaHH3Mbl B3aMMOACUCTBUS «XO3SMH — TAPa3sUT» U «XO3AUH —
MUKpOOHOMY. ['eHeTHYecKkne aceKThl KOHTPOJIS U U3MEHEHUs HACJIeICTBEHHOW nH(OpMaIuu B
MOKOJICHUSIX KJIETOK U OPTraHU3MOB.

JdeMoHcTpanuu

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



Tabmuuer u cxemsl: «IlepBblii U BTOpo# 3akoHBl Mennens», «Tpetuil 3axkoH Menpaens»,
«AHanuzupyrollee ckpenuBanue», «HenoaHoe nomuHupoBanue», «CLeNIeHHOE HacleJ0BaHUE
MIPU3HAKOB y Apo30¢uis», «I'eHetuka nona», «Kapuotun uenoBekay, «Kapruotun 1po3opuiisn»,
«Kapuotun ntuup», «MHOKECTBEHHbBIN AJJIENU3M», «B3auMOIeiCTBUE T€HOBY.

ObopynoBanue: MOJENb JUIsl JEMOHCTpAIMK 3aKOHOB €IMHO00pa3usi THOPHIIOB MEPBOTO
IIOKOJIEHUSl U pACIIEIJICHUS MPU3HAKOB, MOJIENb JJs JEMOHCTpallMM 3aKOHAa HE3aBUCHUMOIO
HaCJIeJOBaHUS MIPU3HAKOB, MOJIENb Ul IEMOHCTPALlMU CLEIUIEHHOTO HACJIeI0BaHUs [IPU3HAKOB,
CBETOBOW MUKPOCKOTI, MUKponpenapat: «Jpo3oduay.

IIpakTnueckas padora «/3ydyeHue pe3ynbTaTOB MOHOTHOPHUJIHOTO CKpELIMBAHUS Y
JPO30(UITBI».

IIpakTnueckas padora «M3ydeHue pe3yabTaTOB JUTHOPUIHOTO CKPEIIMBAHUS Y
TPO30(UITBI.

Tema 13. 3akoHOMepPHOCTH U3MEHYMBOCTH

BsaumopneiictBue reHoruna u cpeapl npu ¢opmupoBaHuu (eHotumna. l3MeHuMBOCTH
npu3HakoB. KadecTBeHHbIE M KOJIMYECTBEHHbIE TNPU3HAKU. Buabpl  HM3MEHYHUBOCTH:
HEHACJIEACTBEHHAs U HACIECTBEHHAs.

MonudukanronHass U3MeH4YUBOCTh. Posib cpeabl B (opmupoBaHUHM MOIUGUKALUOHHON
n3MeHunBocTH. Hopma peakuuu npusHaka. BapuanmoHHbIN psii M BapuanuoHHas kpuBas (B.
Horanncen). CroiicTBa MOAM(MUKAITMOHHONW W3MEHUYUBOCTH.

['eHoTnnueckass W3MeHYMBOCTb. (CBOWCTBA TEHOTUIMYECKOW HW3MEHUYMBOCTU. Bubl
TeHOTUITNYECKOW U3MEHYUBOCTU: KOMOMHATUBHASI, MyTallHOHHAsI.

KombOunatuBHAsT M3MEHUYMBOCTh. Mel03 M TOJIOBOHM MPOIECC — OCHOBAa KOMOWHATUBHOM
M3MEHUYMBOCTH. Pojb KOMOMHATHBHOM M3MEHYMBOCTH B CO3JJaHUH T'€HETHYECKOI0 pazHoo0pa3us
B MpeJenax OJHOrO BUAA.

MyranyoHHass HM3MEHYUBOCTb. Buabl MyTanui: Te€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHbIE W HMHAYLUPOBAHHbIE MyTalUWU. SnepHble M LUTOIJIA3MATHYECKHE MYTallUH.
Comarnueckue W MoJjoBble MyTauuu. [IpuynHBI BO3HUKHOBEHMsSI MyTauuid. MyTareHbl U UX
BJIUSIHUE HA OpPraHU3Mbl. 3AKOHOMEPHOCTHM MYTALMOHHOTO Ipouecca. 3aKOH IOMOJIOTHUYECKHUX
psanoB B HacnenctBeHHoW wu3meHunBoctH (H.M. BapwiioB). BHesnmepHas W3MEHUMBOCTH U
HAaCJIEACTBEHHOCTb.

Onucenemuka u 3NULEHOMUKA, POb INULEHEMUYECKUX (PaKmopo8 6 HACIe008aHuU U
UBMEHYUBOCU (DEHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMOS.

JdeMoHcTpanun

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

Tabmuipr 1 cxembl: «Buapl H3MeHUHMBOCTH», «MoaudukanroHHas HW3MEHUYUBOCTDHY,
«KomOuHaTHBHas ~ M3MEHUUBOCTb»,  «Meio3»,  «OmiogoTBopeHue»,  «l'eHeTmueckue
3a00JIeBaHMs YeTI0BEeKay», «Buipl MyTauii».

OOGopynoBaHue: >KMBble M TepOapHble SK3eMIUIIPbl KOMHATHBIX PAacTeHUH, PHUCYHKU
(oTorpacum) KUBOTHBIX C PA3TUUYHBIMU BHIAMU U3MEHYHBOCTH.

JlabopaTtopnasi pabGora «lccnemoBaHue 3aKOHOMEpPHOCTEH  MOAM(PHUKAITMOHHOMN
n3MeHUNBOCTH. [locTpoeHne BapuallMOHHOTO psijia U BApUALIMOHHON KPUBOW».

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

Tema 14. I'eneTnka yesioBeka

Kapuotun uenoseka. MexayHapoaHass IporpamMma HCCIEIOBaHUS T'€HOMa 4YeEJIOBEKa.
Metoapl U3ydyeHHs] T€HETUKU YeJIOBEeKa: I'eHealornyecKuid, OJIM3HENOBbIN, IUTOrC€HETHYECKUH,
MOMYJISIIMOHHO-CTAaTUCTUYECKUM, MOJIEKYJIsIpHO-reHeTuuecKuil. COBpPEMEHHOE OIpEIeIIeHNE



TEHOTHIIA: [IOJIJHOTEHOMHOE CEKBEHUPOBAHHUE, TEHOTUIIMPOBAHKE, B TOM YUCE ¢ ToMolbio [TLP-
ananu3a. HacneacrBennbie 3a00ieBanus yenoBeka. [ eHHbIE 1 XpOMOCOMHBIE O0JI€3HU YETIOBEKA.
Bone3nn ¢ HacnmeaCTBEHHOM MpPeApacooKEHHOCThI0. 3HAYE€HUE MEAUIIMHCKON TEHETHUKHU B
MPEIOTBPAIICHUN W JICYCHUW TE€HETHUYECKUX 3a00JieBaHU dYelloBeKa. MeIrKO-TeHETUIEeCKOe
KOHCYNbTHpOBaHue. CTBOJOBBIC KICTKU. [IOHATHE «T€HETHYECKOTO IPy3a». DTHUECKUE aCIEeKThI
Mccae0BaHuM B 00JIaCTH PEIaKTUPOBAHKS T€HOMA U CTBOJIOBBIX KJIETOK.

I'enernyeckue (GakTOphl TOBHINICHHON YYBCTBUTEIHHOCTH YEIOBEKA K (DU3NICCKOMY U
XUMUYECKOMY 3arps3HEHUI0 OKpYyXarolled cpeabl. ['eHeThueckas MpeapacrooKeHHOCTh
YyeJIoBeKa K IaTOJIOTHSM.

JdeMoHcTpanuu

Tabmuupl u cxembl: «Kapuotumn denoBeka», «MeToabl U3ydEHUS TEHETUKH YEJIOBEKay,
«I"eneTnueckue 3a00ICBaHUS YCITOBEKAY.

IMpakTHyeckas padora «CocTaBiICHHE U aHATIU3 POIOCIOBHOM.

Tema 15. Cestexkniusi oOpraHu3MoB

JloMecTukalusi U CEJEeKUHUs. 3apOXKICHUE CENeKUMH W JoMecThukauuu. Ydyenue H. U.
BasuiioBa o LleHTpax mpoucxoxaeHus U MHOrooOpa3us KylIbTYpHBIX pacTeHuil. Posb cenexuuun
B CO3JaHUM COPTOB pacTeHWd u TOpoa JKUBOTHBIX. CopT, mopoja, MmITaMM. 3aKOH
FOMOJIOTUYECKHUX PSIIOB B HacieACTBeHHOW m3meHunBoctu H. M. BaBuiioBa, ero 3HaueHnue mis
CEJICKITMOHHOM PabOTHI.

MeTompl ceneKIMoHHOM paboThl. MIcKycCTBEHHBIN 0TOOP: MacCOBBIN M WHIAMBUTYaTbHBIN.
Otanbl KOMOMHAIIMOHHOW ceneknuu. VcnbpiTanue mpou3BoaMTeNel 1Mo MmoToMcTBY. OTOOp 1O
TEHOTHITY C MIOMOIIIBIO OIEHKH (PEHOTHIIA TIOTOMCTBA U OTOOP IO TEHOTHUITY C TIOMOIIBIO aHAIN3a
JHK.

HckyccTBeHHBIM MyTareHe3 Kak METOJ CEJISKIIMOHHOW paboThl. PamuannoHHBIN U
XUMUYCCKUA MyTareHe3 KakK MCTOYHUK MYTallMid Yy KYJIBTYPHBIX ()OPM OPraHU3MOB.
Hcnonp30BaHre TEHOMHOTO PENAKTHPOBAHWS W MeToJoB pekomOuHaHTHBIX JIHK ms
MOJIY4YECHHS] UCXOJHOTO MaTepuaa JJisl CEJICKIUH.

[Tonyyenne monumuionzoB. BHyrpuBHmoBas rubpuauzainus. biIu3kopoicTBEHHOE
CKpelIMBaHue, WM WHOpUAUHT. HepoICTBEHHOE CKpelIuBaHue, Wi ayTOpuauHT. ['eTepo3uc u
ero mnpuuuHbl. Mcmonp3oBaHue reTepo3uca B - cenekiuu. OtnanéHHas ruOpuan3aIusl.
[Ipeononenne Oecrionus MEXBUIOBBIX THOpUIOB. JIOCTWDKEHHMS CEICKIMHM PpACTEHUH H
YKUBOTHBIX. «3€1EHAs PeBONIOYUAN.

CoxpaHeHHe U U3YYEHHE I'€HETUYECKUX PECYpCOB KYJIbTYPHBIX PACTEHUM U HMX JUKUX
poauyelt A co3aHusl HOBBIX COPTOB U THOPUIOB CETbCKOXO3SICTBEHHBIX KYIbTYp. M3yueHue,
coxpaHenue u ynpaejieHue 2eHemu4eCKUMU pecypcamu CenbCKOX03AUCMBEHHbIX U NPOMBLCIO0BbIX
HCUBOMHBIX 8 YEJIAX VAYUULeHUST CYWeCMBYIOUUX U CO30AHUS HOBbIX NOPOO, TUHULL U KPOCCO8, 8
MOoM YUCie C NPUMEHEeHUeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIIe008aHUL, Nepedosblx udel u
NnepCcneKmuBHbIX MexHON02U.

JdeMoHcTpanuu

IToptpersr: H. U. Basuiios, Y. B. Muuypum, I'. JI. Kapneuenko, II. II. JIykpanenko, b. JI.
Actaypos, H. bopnoyr, /1. K. benses.

Tabmuist 1 cxeMbl: «L{eHTPBI MPOUCXOKICHHS U MHOTO00pa3us KyabTypHBIX PACTCHHID,
«3aKOH TOMOJIOTUYECKHX PsIIOB B HACJIEACTBEHHOM H3MEHUMBOCTHY», «METONbl CEeNeKINn»,
«Otnanénnas rudbpuanzanusy, «MyrareHes3y.

JlabopaTopHas pa6ora «/I3yueHue COpTOB KyJAbTYPHBIX PACTEHUH M MOPOJ JOMAIIHHX
JKMBOTHBIX).



JladbopaTopHas padora «l/3ydyeHre METOI0B CENEKIINU PACTCHUI.

IIpakTnueckas padora «lIpuBuBKa pacTeHu».

Ikekypeust «OCHOBHBIE METOJIbI M JAOCTUXKEHHUS CEJEKIMH PACTeHUM M >KUBOTHBIX (HA
CENIEKIIMOHHYIO CTAHLUIO, IJIEMEHHYIO (epMy, COPTOUCIBITATEIbHBIA YJ4aCTOK, B TEIIMYHOE
XO035ICTBO, B 1a00OpaTOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

Tema 16. BuoTeXHO10TUsl M CHHTETHYECKAS] OHOJIOTHA

OOBbeKTbI, HCIOJIb3yeMble B OHOTEXHOJIOTMM, — KJIETOYHbIE M TKaHEBbIE KYJIbTYpHI,
MUKPOOPraHMU3MBI, WX XapaKTEpUCTHKA. TpaauioHHAs OWOTEXHOJIOTHS: XJeOomeueHue,
MIOJIyYE€HUE KUCIOMOJIOYHBIX MPOJYKTOB, BUHOJENUE. MuKpoOuonorudeckuii cuate3. OOBbeKThbI
MHUKpPOOHOJIOTMYECKUX TeXHOJorui. [Ipon3BoacTBO O€nKa, aMUHOKHUCIOT U BUTAMHHOB.

CozlaHue  TEXHOJOTMH M MHCTPYMEHTOB  IIE€JICHANPABIEHHOIO  W3MEHEHHS U
KOHCTPYHPOBAHHUSI T€HOMOB C LI€JIbIO MOJIY4YEHUs OPraHM3MOB U MX KOMIIOHEHTOB, COJIEPKaIINX
HE BCTpEYarolfecs B Npupoie OMOCUHTETUYECKHE MTYTH.

Kiterounas unxxeHepus. MeToJbl KyJlbTyphl KIETOK M TKaHEH pPacTEHUM WM KUBOTHBIX.
Kpuobanku. ComaTtnueckas rudpuamzanms U coMaTtudeckuil smOpuorenes. McmosbzoBanue
TariOWJIOB B CEJIEKUMU pacTeHuil. [lonyuenue MoOHOKIOHANbHLIX awmumen. Hcnonvsoeanue
MOHOKIIOHANbHBIX U NONUKIOHAILHLIX anmumen 6 meouyuHe. VICKyCCTBEHHOE OIUIOJOTBOPEHHUE.
PexkoHcTpyKiust sMIIEKIETOK W KIOHMPOBAaHUE >KMBOTHBIX. MeETOJ TpaHCIUIAHTalUH SAEp
KIETOK. Texnonocuu 0300poenenus, KyIbMUGUPOBAHUs U MUKPOKIOHAILHO20 PA3ZMHONCEHUs
CenbCKOXO3AUCNEEHHBIX KVIbIYD.

XpoMOCOMHasi M T€HHasi WHKeHepusi. VICKyCCTBEHHBIM CHHTE3 T'eéHa U KOHCTPYMPOBAHHUE
pekomOunantHbix JIHK. Cozoanue mpamnceennvix opeanuzmos. JIOCTHIKEHUS W TIEPCIICKTHBBI
XpOMOCOMHOW ¥ TEHHOW WHXEHEPUU. OKOJOTUYECKHE M OTUYECKHE MpoOJeMbl TE€HHOMU
VHXEHEPUU.

Menununckue 6notexnonoruu. [loctrenomuas nudposas meaumuna. [T1I[P-auarnoctuka.
MeTa00I0MHBIH aHaIN3, TEHOLIEHTPUYECKUI aHAIN3 POTeOMa YeJI0BeKa JJIsl OLIEHKH COCTOSHUS
ero 370poBbs. lcmosnp3oBaHMEe CTBOJIOBBIX KJIETOK. TapretHas Tepamusi paka. 3D-
OMouHXKeHepuss [Uisi pa3paboTKu (PYHAAMEHTAJbHBIX OCHOB MEIWLMHCKUX TEXHOJIOTHA,
CO3JaHMSI KOMIUIEKCHBIX TKAaHEW COYETaHMEM TEXHOJIOTMM TpEXMEPHOTO OWONPUHTHHIA U
ckaddonuHra s perieHus 3a1a4 NepcoHaTu3UPOBAHHON MEIULIUHBI.

CoznaHue BEKTOPHBIX BAaKIUH C LEJIbI0 0OecredeHus: KOMOMHUPOBAHHON 3alllUTBl OT
Bo30yauteneit OPBU, ycraHoBieHHE MOJEKYIAPHBIX MeXaHU3MOB (QyHkiuoHupoBanus PHK-
COJIep>KalIiuX BUPYCOB, BHI3BIBAIOIINX 0CO00 OMACHbIE 3a00JI€BAaHUS UYEIOBEKa U dKUBOTHBIX.

JdeMoHcTpanun

Tabmumet u cxembl:  «Vcmonp30BaHUE  MHUKPOOPTaHU3MOB B MPOMBIIIJICHHOM
MPOU3BOJCTBEY, «KileTrounas nunxxeHepus», «I eHHast HHXEHEPHSI».

JlaGopatopHas padora «/3yueHre 00beKTOB OMOTEXHOJIOTHI.

IpakTHyeckas padora «IlomyyeHne MOJIOYHOKUCITBIX TPOTYKTOBY.

JkcKkypeust «bHoTexXHOIOTHS — BayKHEHIIasi MPOU3BOAUTENbHAS CUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOIMYECKOE TIPOU3BOJICTBO)».

11 KIIACC

Tema 1. 3apo:knaenune u pa3BUTHE IBOJIOLUOHHBIX NPeICTABIeHUI B 0M0JIOTHH
OpomonmonHas Teopus Y. [lapsuna. [Ipeanoceuikn BO3HUKHOBEHUS JapBUHMU3Ma. JKU3Hb
U Hay4Has JesarenbHocTs Y. /lapBuHa.



JBuxymue cunabsl dBoironuu BuaoB 1o Y. JlapBuHy (BbICOKass HMHTEHCUBHOCTh
pPa3sMHOXKEHHMS OpPraHM3MOB, HACJIEJICTBEHHAs H3MEHUMBOCTh, OOpbba 3a CyllecTBOBaHUE,
€CTEeCTBEHHBIH U UCKYCCTBEHHBIH 0TOOD).

Odopminenue cuareTndeckoii Teopun dBottonuu (CTD). HelitpanbHas Teopus SBOJIOINY.
CoBpemeHHast BOJIIOIMOHHAS OMO0JIOTHA. 3HAYEHHE HBOJIIOLIMOHHOW TEOpuH B (POPMHUPOBAHUU
€CTECTBEHHO-HAYYHO! KapTHUHBI MUDA.

JdeMoHcTpanuu

[optpetsl: Apuctorens, K. Jlunneit, XK. b. Jlamapk, O. XK. Cenr-Unep, XK. Kiosbe, Y.
HapsuHn, C. C. Yerepuxos, 1. U. llImansraysen, Ix. Xonzaeitn, J. K. benses.

Tabmuupsl u cxembl: «Cucrema xuBoil npupoasl (mo K. Jlunuero)», «JlecTHuna >KMBBIX
cymectB (mo Jlamapky)», «MexaHusm ¢GopMUpOBaHUS NPHUCIOCOONIEHUNH Yy pacTeHUuN H
XKUBOTHBIX (10 Jlamapky)», «Kapra-cxema mapuipyra nyremectsust Y. Jlapsuna», «Haxoaxu Y.
HNapBuna», «®Dopmbel 00ppOBI 3a cymiecTBoBaHue», «llopoasl romyoeit», «MuorooOpasue
KYJIbTYpHBIX (popM KammycTel», «Ilopoasl JOMaIIHUX KUBOTHBIX», «CxeMa 00pa30BaHUs HOBBIX
BusoB (mo Y. JlapBuny)», «Cxema COOTHOIIEHHS IBHXKYLUIUX CHJ 3BOJIOLHUN», «OCHOBHBIE
MOJIOKEHUSI CHHTETHUECKON TEOPHU IBOJTIOLIMNY.

Tema 2. Mukpo3BoJIonusi M eé pe3yJibTaThl

[Monynsiust kak sJeMeHTapHas euHuma 3BoronuH. CoOBpeMEHHBIE METOJbI OLIEHKH
FeHEeTUYECKOTO pa3HO0Opa3us U CTPYKTYpbl nomyssiuil. 3meHenne reHo(oHaa MOMyNISIMM KaK
AJIEMEHTAPHOE SBOJIIOIMOHHOE SIBJICHUE. 3aKOH TeHeThdeckoro paBHoBecus JIx. Xapau, B.
Baitn6epra.

OneMeHTapHble (aKTOpbl (IBMIXKYIIME CHJIBI) SBOJIONUH. MyTallMOHHBIA MpOIIECC.
KomOunatuBHass m3MeHUYMBOCTh. Jlpeiid reHoOB — ciydaifHble HEHANpaBIICHHBIC W3MEHEHUS
4acToT ayiened B momymsiusax. Oddext ocHoBarens. Ipgexm OymvLiouH020 20pavluKa.
CHudicenue ceHemuuecko2o pasHooOpasus: npudunvl u cireocmeus. Illpossnenue 3¢hghexkma
Opetigha 2eno8 6 Oomvwuux u Manvix nonyaayusx. Murparmuu. M305smms IOyt
reorpaduueckas (MpoCTpaHCTBEHHAs ), OMoIornyeckas (penpoyKTHBHAS).

EctectBennsiii otOop — HampaBisiouniuii ¢axtop sBositonud. POpPMBI €CTECTBEHHOIO
oTOOpa: IBWXKYIIUN, CTAOWIU3MPYIONIUH, pasphiBaomui (Aum3pynTuBHBIN). [lomoBol oTOOp.
Bo3HHKHOBEHHE U 3BOJIOLHUS COLIUATBLHOTO MOBEACHUS KUBOTHBIX.

[Ipucnoco6aeHHOCT, OPraHu3MOB Kak pe3yabTaT MHKpPOIBOIIONMU. BO3HHKHOBEHUE
npucrnocobaeHnit y opranu3mMoB. Apomopdo3sl U uanoaaantanuu. [Ipumeps! npucnocobaeHuit
y opraHu3moB: Mopdororuueckue, (U3MOIOTUYECKUE, OMOXMMUYECKHE, TOBEICHUECKHUE.
OTHOCHUTENBHOCTH MPUCTIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero kpurepun u cTpykrypa. BumooOpazoBaHue Kak pe3ylbTaT MHKPOIBOJIOIMH.
M3onsauuss — kmrodeBoit (akrop BupooOpazoBanus. Ilytm u cmocoObl BHI00OpazoBaHMSA:
ajionaTpuyeckoe  (reorpauyeckoe), CHUMIATPUUECKOe (9PKOJIOTHYECKOE), «MTHOBEHHOE»
(monumonan3anus, rudpuau3anus). JauTeabHOCTh HBOTIOIMOHHBIX IPOIIECCOB.

MexaHu3mbl (GOpMUPOBAHUS OHOJIOTUYECKOTO pa3HOOOpa3usl.

Ponb »BONIOIMOHHON OMOJOTMM B  pa3pabOTKe HAayYHBIX METOJOB COXpaHEHUs
6ropazHooOpazus. MUKPOIBOJIONUSA W KOIBOJIOIMS MMApa3sUTOB M MX X03s5€B. MeXaHU3MbI
(hopMHUpOBaHHS YCTOWYMBOCTH K aHTUOMOTHKAM U cIIOCOOBI OOPHOBI C HEM.

JdeMoHcTpanuu

IToptpetsr: C. C. YeTBepuxos, O. Maiip.

TaOnuuel u cxembl: «MyTallMOHHAs U3MEHUNBOCTbY, «IlomysiuoHHas CTpyKTypa BUIa»,
«Cxema mposiBIeHMS 3akoHa Xapau—BaiinOepra», «JIBwKyiiue CHIBI  3BOJIOLUN,



«OKOJIOTHYECKasi H30JIMS TOMyISAUi ceBaHCKOM (openm», «l'eorpaduueckas H30JIAIUSL
JIMCTBEHHUIbI CUOMPCKON M JIMCTBEHHUIIBI JaypcKoil», «[lomynsiiioHHbIE BOJHBI YHUCIECHHOCTH
XAIOITHUKOB M KepTB», «Cxema JecTBUS eCTECTBEHHOro otbopa», «Popmbl OOpbOBI 32
CYLLIECTBOBAHUEY, «MHnycTpranbHbIi MEJIAHU3MY, «Kusbie HCKOIIa€MBbIE»,
«[lokpoBuTENbCTBEHHAsE OKpacka XKHMBOTHBIX», «lIpenynpexnaromas okpacka MKHUBOTHBIXY,
«Pu3nonoruueckue aganranuny, «I[IpucnocobieHHOCTh OpraHu3MOB U €€ OTHOCUTEIIBHOCTbY,
«Kputepun Bupa», «Bunpl-nBoiinukn», «CrpykTypa Buga B mpupoae», «CrocoObl
Buj00Opa3oBanus», «l'eorpaduueckoe BuAoOOpazoBaHME TPEX  BHIOB  JIAHJBIIICH,
«DKOJIOTUYECKOE BHU000pa3oBaHue BUAOB CHUHULY, «llomumumounsl pacrenuii», «KamyctHo-
peICUHbIN THOPUY.

O6opynoBanue: repOapuul pacTeHUM, KOJUICKIIMA HACEKOMBIX, Uydesia MTHUIl U 3BEpeH ¢
MpUMepaMy pa3IUYHbIX NPUCIIOCOONICHUH, Yydena NTHUIl U 3Bepel pa3HbIX BUJIOB, repdapuu
pacTeHuii OIM3KUX BUIOB, 00pa30BaBIINXCS Pa3IMUHBIMU CIIOCOOaMHU.

JlabopaTopHas pa6ora «BpIsBIeHNE U3BMEHUYUBOCTH Y 0COOCH OJTHOTO BUIAY.

JladopaTtopnas pabora «lIpucmocoOiennsi OpraHM3MOB © WX OTHOCHUTEIbHAs
11eTIECO00PA3HOCTHY.

JladopaTopHas padora «CpaBHEHHE BUJIOB TT0 MOP(OTIOTHUUECKOMY KPUTEPHION.

Tema 3. Makpo3Bo1oLHsA U €€ pe3yJIbTaThl

Merto bl u3yueHust MakposBoony. [laneonTonornueckre MeToAbl U3y4eHUs IBOJIIOLINH.
Ilepexonnbie GopMbI U GUIOTEHETUYECKHE PSIIbI OPraHU3MOB.

buoreorpaduueckne ™Meronsl u3ydeHust dBosronuu. CpaBHeHue GIopel W payHbI
MaTEepUKOB U 0CTpOoBOB. buoreorpaduyeckue odnactu 3emin. Buabl-sHAEMUKN U PEJIUKTHI.

OMOpHOJIOTMYECKUE U CPABHUTEIBHO-MOP(OIOrNIECKUE METObl M3Y4YEHHUS SBOJIIOLHUU.
I'emeTnyeckne MeXaHU3MBI HBOJIIOLIMM OHTOTE€HE3a M IOSIBICHMS JBOJIOLUOHHBIX HOBILIECTB.
I'omosornuHele ¥ aHAJIOrMYHBIE OpraHbl. PynuMeHTapHble Opranbsl U aTaBu3Mbl. MoeKysipHO-
reHeTu4eckue, OHOXMMHUYECKME M  MaTeMaTHYeCKHEe METOJbl  HM3Y4YEHUS  SBOJIOLMM.
I'omonoruunsie reHsl. COBpeMEHHbIE METObI IIOCTPOEHUS (PHIIOTEHETUYECKUX IEPEBBEB.

XpPOMOCOMHBIE MyTallUM U 3BOJIIOLMS T€HOMOB.

O6mme 3akoHOMEpHOCTH (MpaBwia) dBoOUMH. [lpunyun  cmeuvl  YyHKYUIL.
HeoOGpatumocts 3Bostonnu. AfantuBHas paauanus. HepaBHOMEpHOCTb TEMIIOB HBOJIOLMH.

JdeMoHcTpanun

[Toptpetsl: K. M. bap, A. O. KoBanesckuii, @. Mromiep, 3. ['ekkens.

Tabnuupe! n cxembl: «PUIOreHETUYECKUN PSIJT JIOIAAN», «APXEONTEPUKC», «3BEpO3yOble
amepel», «Crerouedansy, «Punnodgure», «CeMeHHbIe MAaNOpOTHUKMY», «buoreorpaduueckue
30HBI 3emun», «Jlpelid koHTUHEHTOB», «PenmukThl», «HauanbHble cTaguu >MOPUOHATIBHOTO
pa3BUTHsS  NO3BOHOYHBIX  JKMBOTHBIX», «['OMOJIOTMUHBIE M  QHAJIOTMYHBIE  OpPraHb»,
«PynumeHTs», «ATaBU3MBI», «XpOMOCOMHBIE HAa0OpHI YelOBEKa W LIMMIaH3e», «lJ1aBHbIE
HanpaBJIeHUs IBOTIOIMNY, «OO0IIHe 3aKOHOMEPHOCTH 3BOJIIOLIUN.

OO6opynoBaHue: KOJJIEKIMH, TrepOapuu, MYJISKH HMCKOIAeMbIX OCTaTKOB OPIraHU3MOB,
MYJISKM TOMOJIOTUYHBIX, AHAJIOTMYHBIX, PYIAMMEHTapHBIX OPraHOB M aTaBU3MOB, KOJUIEKLIUU
HACEKOMBIX.

Tema 4. IIpoucxoxnenne u pa3BuTHe )KU3HU Ha 3emJie

Hayunble rumoTes3sl MPOUCXOXKACHUS KHU3HM Ha 3emiie. AOHOreHe3 W MaHCIEPMHUS.
JloHay4HbIe MPEACTaBICHUS O 3apOKJICHUM XU3HHM (KpealroHu3M). ['Mmore3a mocTOSHHOTO
camMo3apo>KJIeHUs KU3HU U €€ onpoBep:keHue oneitaMu @. Penu, JI. Cnamnanuany, JI. IMactepa.
[TpoucxosxaeHue >Ku3HU U acTPOOUOIOTHSL.



OcHoBHBbIE 3Tallbl HEOpraHudeckou 3Bosronnu. Ilnanerapuas (reojloruueckas) 3BOJIIOLHUS.
Xumuueckass 3BONIONUSA. AOHUOTE€HHBIM CHHTE3 OpPraHWYECKUX BEIIECTB M3 HEOPraHUYECKUX.
Oneir C. Mumiepa u I'. HOpu. OOpazoBanue nonaumepoB u3 MoHoMepoB. KoarepBarHas
runote3a A. WM. Omnapuna, rumote3a mepBuuHOro OympoHa JDk. XomjaeiiHa, reHeTHYecKas
runore3a I'. Mémnepa. Pub6osumbr (T. Yex) u rumoreza «mupa PHK» V. T'mnbGepra.
®opmupoBaHue MEMOpaH ¥ BOSHUKHOBEHHE IPOTOKIIETKH.

Uctopus 3emmn u wmeroapl €€ wusydeHus. Vckomaemble OpraHM4ecKHe OCTaTKHU.
I'eoxponosoruss u e€ Meronpl. OTHOcuTEeNbHAasE U aOCOJIOTHAsT  IEOXPOHOJIOTHS.
['eoxpoHosornyeckast mKaja: 30Hbl, Ipbl, IEPUOJIbI, FTOXHU.

HavanpHble sTansl oprannyeckoil sBosmonuu. [losiBiaeHre M 3BOMIONUS MEPBBIX KIETOK.
Opomronus Metabonusma. Bo3HukHOBeHHE mepBbIX 3kocucteM. CoBpeMEHHblE MHKPOOHbBIE
OMOIIEHKM KakK aHajor nepBbix Ha 3emiie coobmiectB. CrpomartonuTsl. [IpokapuoTel u
JYKapHOTHI.

[Ipoucxoxaenue 3ykapuoT (cuMOMOTreHe3). DBOJIIOIIMOHHOE IMPOUCXOKICHUE BHUPYCOB.
[IpoucxoxxaeHre MHOTOKJIETOYHBIX  OpraHU3MOB. BO3HHMKHOBEHHE  OCHOBHBIX  TpYIII
MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Tallbl 3BOJIIOIMU BbICIIUX pacTeHuil. OCHOBHBIE apoMOp(o3bl PacTEHUH.
Beixon pacrenuit Ha cymy. llosiBneHme CHnopoBBIX pPAcTEHMl M 3aBOCBAHWE HWMH CYIIU.
Cemennble pacteHus. [IpoucxoxaeHne IBETKOBBIX PACTCHUH.

OcHOBHBIE 3Talbl 3BOJIONUHM >KUBOTHOrO Mupa. OCHOBHbIE apoMOp¢03bl KUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBIIGHHE COBPEMEHHBIX TUTOB. [lepBbie XOpa0BHIC
KUBOTHBIE. JKU3Hb B BOJE. DBOJIOIHUS MMO3BOHOYHBIX. [Iponcxoxkaenne aMmpuOnil 1 penTHIINMA.
[Tpoucxoxnenue miaexkonuTaronux W ntull. [IpuHnun kmrodeBoro apomopdo3a. OcBoeHHe
0€CI03BOHOYHBIMH U MMO3BOHOYHBIMHU KUBOTHBIMH CYIIIH.

Pa3BuTue xxu3Hu Ha 3eMJie 10 3paM U IIepuoJaM: apxeu, NpoTepo30M, Majieo30i, Me3030i,
KaiiHO30HM. OOIas XapakTepuCTHKa KIMMara U TreoJIorMueckux mpouecco. [losBienue u
paciBeT XapaKTEepHBIX OPraHU3MOB. YTJIe00pa30BaHUE: €ro YCJIOBHS U BIUSHUE Ha Ta30BbIN
cocTaB aTMOC(]ephl.

MaccoBble BBIMUPAaHHSI — JKOJOTMYECKHE KpU3HMChbl mpouuioro. IlpuumHbl U cnenctBus
MacCOBBIX BbIMUpaHHi. COBpEMEHHBIN AKOJIOTHYECKUI KpU3HUC, ero ocobeHHoctu. [Ipobiema
coxpaHeHus1 6uopazHooOpasus Ha 3emiie.

CoBpemeHHas cucTeMa opranuyeckoro mupa. [IpuHIUNBI KjIaccu@UKAIM OPraHU3MOB.
OCHOBHBIE CUCTEMATUYECKUE IPYIIIBI OPraHU3MOB.

JdeMoHcTpanun

[Toptpetsr: @. Peau, JI. Cnannanuanwu, JI. [Tactep, . 1. Meunuxos, A. Y. Onapun, [[x.
Xonpeiin, I'. Ménnep, C. Muinep, I'. FOpu.

Tabmuiet u cxeMbl: «Cxema omnbita @. Penny, «Cxema onbita JI. [lacTepa mo uzydeHuro
camo3apoxkeHus xu3Hm», «Cxema omnbita C. Musuiepa, I'. IOpu», «OTansl HeopraHuueckoi
sBosonMn», «I'eoxpoHosornyeckas mkana», «HadanpHble 3Tanbl OPraHUYECKON 3BOIIOLUNY,
«Cxema o00pa3oBaHUsI DHYKapuoT NyTéM cuMOMOreHe3a», «CHucTemMa >KUBOW MPUPOIBDY,
«Ctpoenue Bupyca», «Apomopdo3sl pacteHuit», «PunnopuUTHY, «OTHOKIETOYHBIE
BoJopocian», «MHoroknerounsle Bojopocan», «Mxmy», «IlanmopotHukmn», «lonocemeHHbIE
pacteHus»», «OpraHbl LBETKOBBIX pacTeHui», «Cxema pa3BUTHS JKUBOTHOTO MHUPay,
«Apomopho3bl KHUBOTHBIX», «lIpocreiimmey», «Kumeunononoctueiey, «Ilnockue uvepBm»,
«YneHucToHorue», «Pb10BIY, «3eMHOBO/IHBIEY, «IIpecmblkaromuecs», «IItnnpy,
«Mnekonuraromuey, «Pa3Butue JKM3HU B apXeuckouW ope», «PasBurHe KU3HM B



MPOTEPO30MCKON 3pe», «Pa3BuUTHE KU3HM B MNAJICO30MCKOM 3pey, «Pa3BUTHE XKU3HU B
ME3030MCKON 3pe», «Pa3BuTHe XU3HM B KailHO30MCKON »3pe», «CoBpeMeHHas cucrema
OpPraHUYECKOT0 MUPa».

O6opynoBanue: repOapud pPACTEHUH Pa3TUYHBIX OTIENOB, KOJIJICKIMHM HACEKOMBIX,
BJIQ)KHBIE IIpEnaparbl >XKUBOTHBIX, PAKOBHUHBI MOJUIIOCKOB, KOJUIEKIIUM HIJIOKOKHX, CKEJIEThI
[I0O3BOHOYHBIX >KMBOTHBIX, Yydeia MTHUIl U 3BEPEH, KOJUIEKIMH OKaMEHEJIOCTEH, IOJIE3HBIX
HCKOIIAE€MBIX, MYJISKU OPraHUYECKHUX OCTaTKOB OPraHU3MOB.

Bupryanbnaa JaGoparopnHas pabGora «MopenupoBanue onbiToB Munepa—tOpu no
M3Y4YEHHIO a0MOTEHHOI0 CUHTE3a OPraHMYECKUX COEAMHEHUH B IEPBUYHOMN aTMocdepey.

JladbopaTtopnasi pabGora «/3ydeHne u ONHMCaHHWE WCKOMAEMBIX OCTATKOB JIPEBHHX
OpraHU3MOBY.

IIpakTnueckas padora «/3yuyeHne ocoOEHHOCTEH CTPOEHMSI PACTEHHUH pPa3HBIX
OTJIETIOBY.

IIpakTnueckas padora «3ydyeHne ocoOEHHOCTEH CTPOCHUS TO3BOHOYHBIX KUBOTHBIX).

Tema S. IIpoucxoxkaeHue 4eJ10BeKa — aHTPONOreHe3

Pa3nensl u 3agaun aHTPONOJIOTUU. MeTOo/1bI AaHTPOITIOJIOTUH.

CraHoBJeHHE TIpEACTaBIECHUN O MPOUCXOKICHUM YelIOBeKa. Pelnuruo3Hble BO33pPEHUS.
CoBpeMeHHbIE HAyYHbIE TEOPHUH.

CxonctBo  yenoBeka ¢ JKMBOTHBIMHU. (CuHcTeMaTHueckoe TIOJI0XKEHHE 4YelloBeKa.
CBuzeTenbcTBa CXOJCTBA 4YEJNOBEKAa C  JKMBOTHBIMHM: CPaBHUTEIBHO-MOP(OIOrHUECKUe,
sMOpuosIoTHYEeCKUE, (PU3HOTIOro-OMOXUMHUYECKHUe, TMoBeAeHueckne. OTiauuus uenoBeka OT
XKUBOTHBIX. [IpsIMOX0/I€HHE M KOMIUIEKC CBSI3aHHBIX C HUM IIPU3HAKOB. Pa3BuTHE roJIOBHOTO
MO3ra ¥ BTOPO CUTHAJIbHON CUCTEMBI.

JBwkymue  cuiabl  (PakTOpel)  aHTPOIOTEHe3a:  OWOJOTHYECKHE,  COIHAIbHBIC.
CooTHouieHre OHOJOTMYECKUX U COIUAIBHBIX ()AKTOPOB B aHTPOIIOTEHE3E.

OcHoBHBIE CTaauU aHTpororeHesa. PanHue yenoBekooOpa3Hble 00€3bsHBI (TPOKOHCYIIHI)
U paHHHUE MOHTUbI — O0IIKE MPEIKH YeTOBEKOOOPa3HbIX 00€3bsiH U JI0JIei. ABCTPATIONUTEKU —
JIBYHOTHE TPEIKH Jroaei. YeloBeK yMenbld, MepBble M3rOTOBICHUS Opyaud Tpyda. YenoBek
MPSMOXOIANIUN U TIEPBBIA BBIXOJ JItojeH 3a mpenenbl Adpuku. YenoBek reiaenbOeprekuii —
o0l mpeoK HeaHAepTAIbCKOTO YeIOBEKa U YelloBeKa pa3yMHOTo. YenoBek HeaHAepTaIbCKH
KaK BHJI JIIOJEH XOJOJHOTO KiIMMarta. YeloBEeK pa3yMHbI COBPEMEHHOTO THIA, JIEHHCOBCKUMI
Yell0BeK, OCBOCHHE KOHTMHEHTOB 3a npeaenamu Adpuku. [laneorenetnka u maaeoreHOMUKa.

DBOJIOLUS COBPEMEHHOI0 4ejoBeka. EcTecTBeHHBII OTOOp B MOMYJSAIUSAX 4YeIOBEKa.
MyranuonHslii poriecc U nonumopdusm. [lomynsaioHHbIe BOJIHBI, Apeii( reHoB, MUTpaLUs U
«3(hdexT ocHOBaTENA» B MOMYJISAUIX COBPEMEHHOTO YETIOBEKA.

Yenoseueckue pacel. [lonsTue o pace. bosbime pacwl: eBporeouaHas (eBpasuiickas),
aBCTpaJIO-HETPOUIHASA (PKBaTOpHalbHAsH), MOHTOJIONIHAs (a3MaTCKO-aMepHuKaHckas). Bpems u
MyTH paccelieHHsl 4YeloBeKka Mo IutaHere. EauHCTBO 4enmoBeueckux pac. Hayunas
HECOCTOATENBHOCTh  pacu3Ma. [IpuUCrOCOONEHHOCTh 4YeloBeKa K  pasHbIM  YCIOBHSIM
OKpyXarolel cpeabl. BiusHue reorpaduueckoit cpeapl u apeidda reHoB Ha Mopdosioruio u
(U3MOJIOTHIO YeIOBEKa.

MeXIMCUUIUIMHAPHbIE MeTOoAbl B (u3M4eckoil (OMOJIOTMYECKO) aHTPOMOJIOTHH.
OBOJIIOLMOHHAA ~ aHTPOIIOJIOTHS M TAJCOAHTPOIIOJIOTHSI  YEJIOBEUECKUX  MOIMYJIALUIL.
buoconnaneHple  uccleqOBaHMs — NpUpPOAbI  yesoBeka.  lMccimenoBaHwe — KODBOJIIOLMU
OMOJIOTUYECKOTO U COLIUAIBHOTO B YEJIOBEKE.

JdeMoHcTpanuu



IToptpersr: Y. lapBun, JI. JIuku, . 5. Porunckuii, M. M. I'epacumos.

Tabmumer u  cxeMbl: «METOJIBI  aHTPOMOJIOTUWY, «[ OJIOBHOW MO3r  YEJIOBEKay,
«YenoBekooOpa3Hbie 00e3bsHB), «CKEJIeT YelloBeKa M CKeJeT MIMMITaH3e», «PyauMeHTsl u
aTaBU3Mbl», «JIBIDKyIlME€ CHUJIBI aAHTPOIOI€HE3a», «OBOJIIOLMOHHOE JpPEBO YEJIOBEKa»,
«ABcTpasonurek», «Henosek ymensiin», «HenoBek MpaMoXoaauuiny, «leHUCOBCKHI YEI0BEK»
«Heanpepranbipy, «KpomanboHIbly, «lIpeaku dyenoBeka», «ITalbl BOJIIOIUU UYETOBEKAY,
«PacslI yenosexka».

O6opynoBaHue: MYISKA OKaMEHEJIOCTEH, IPEIMETOB MaTepUAIbHON KYJIbTYphl IPEIKOB
genmoBeka, penponyknuu (dotorpadum) KapTHH ¢ MHUQPOJOTHYCCKUMH H  OHOJICHCKIMU
CIOKETaMM MPOUCXOXKACHUS YelloBeKka, (poTorpaduu HaXo/I0K MCKOMAEMbIX OCTaTKOB YEJIOBEKa,
CKeJIeT YeJIOBEeKa, MOJIeb uYepera 4elloBeKa W Yeperna IIMMIaH3€, MOJENb KHCTH YeJoBeKa U
KHCTH IIMMIIaH3€, MOJIETIN Topca MPEAKOB YEI0BEKa.

JladbopaTtopnasi pabora «/I3yueHue OCOOEHHOCTEHl CTPOCHMSI CKeJleTa 4YeJIOBEKa,
CBSI3aHHBIX C MPSAMOXOXKICHUEM.

IIpakTHyeckas padora «/3ydeHne SKOJOTHUECKHUX aAaNTalui YeTOBEKay.

Tema 6. DJkojorussi — Hayka O B3aMMOOTHOLUICHHSIX OPraHU3MOB H
HAJ0PraHU3MEeHHBIX CHCTEM C OKpY:Kawouiei cpenoi

3apoxaeHue W paszBuTHE IKOJOTHMU B Tpymax A. I'ymGonbnra, K. ®. Pymee, H. A.
CesepmioBa, DJ. I'ekkensi, A. Tencim, B. H. CykauéBa. Paznmenst u 3amaum sxosoruu. CBs3b
9KOJIOTHUH C APYTUMH HayKamHu.

Metonsl skosorun. [loneBbie HaOmOnEeHUSA. DKCIIEPUMEHTHI B AKOJIOTUU: MPUPOJHBIE U
naboparopHble. MoaenupoBaHrue B AKOJIOTHH. MOHUTOPUHT OKPYXKAIOMIEH Cpebl: JIOKAJTbHBIN,
pPErHOHAIIBHBIN U TJI00ATBHBIN.

3HaUYECHHE DSKOJOTHYECKHX 3HAHWM I YeslOBEeKa. DKOJIOTMYECKOE MHUPOBO33pPEHHUE Kak
OCHOBAa CBA3€H YeEJIOBEYECTBA C MNpUpoaod. DPOpMHUpPOBAHHE SKOJOTMYECKOW KYIbTYpPhl M
9KOJIOTMYECKOW IPaMOTHOCTH HACEJICHHUS.

JdemoncTpauuu

[Toptpetsr: A. I'ymbonsar, K. ®@. Pynase, H. A. CeBepuos, D. ['ekkenb, A. Tencnu, B. H.
Cykaués.

Tabmuisr 1 cxembl: «Pa3nensl sxonorum», «MeToasl 3KoJIorum», «Cxema MOHUTOPHHTA
OKpYXaroLlEen Cpeabl».

JlabopaTopHas padora «/3ydeHre METOI0B SKOJIOTHYECKUX HCCIIETOBAHUID.

Tema 7. Opranusmsl U cpeaa 0OMTAHUS

DOkonorudeckre (GakTOpbl W 3aKOHOMEpHOCTH uX JeictBus.  Knaccudukarus
JKOJIOTHYECKUX  (PakTopoB:  abuoTHYeCKue, OWOTHYECKHE, aHTpororeHHelie.  OOmue
3aKOHOMEPHOCTH JIeHCTBUs dKosoTndeckux (hakropos. [Ipasuno munumyma (K. [lnpenrens, O.
JIn6ux). TonepaHTHOCTb. DBPUOMOHTHBIE U CTEHOOMOHTHBIE OPTaHU3MBI.

Abunotnueckue ¢aktopsl. CBeT Kak dKkojorudeckuii akrop. JlelicTBrue pa3HBIX y4aCTKOB
COJIHEUHOTO CIIEKTpa Ha OPraHu3Mbl. DKOJOTWYECKUE TPYIIbBl PACTEHUHM U KUBOTHBIX IO
OTHOLIEHHUIO K cBeTy. CUTHalIbHAs poib cBeTa. DoTonepuoansm.

Temnepatypa kak skonoruueckuid ¢axrtop. JleiicTBue TemmepaTypsl Ha OpraHU3MBIL.
[TolikunoTepMHbIe U TOMOMOTEPMHBIE OPTaHU3MBbL. DBPUTEPMHbBIE U CTEHOTEPMHBIE OPraHU3MBbI.

BrnaxHocTh Kkak skonorudeckuii dakrop. IIpucnocobrmeHus pacTeHuil K MOAIEPKaHUIO
BogHOro Oamanca. Kiaccudukanms pacTteHuid mo oOTHoOmeHHto K Boje. IIpucnocoOnenus
KUBOTHBIX K U3MEHEHHUIO BOJIHOTO PEXHUMA.



Cpenpl oOMTaHUS OPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYIIHAS, MMOYBEHHAs, TIyOWHHAas
MOJNOYBEHHAs, BHYTpUOpPraHU3MeHHas. DHU3MKO-XMMHUYECKHE OCOOCHHOCTH Cpell OOWTaHHA
opranu3MoB. [IprcrnocobaeHns Opranu3MoB K KU3HU B pa3HBIX cpeaax.

buonoruueckue putmel. Buemnue u BHyTpeHHHE pUTMBL. CyTOUHBIE U TOJUYHBIC PUTMBI.
[Tprcnoco6aeHHOCTh OPTaHU3MOB K CE30HHBIM M3MEHEHHSIM YCIOBHMA KU3HH.

XKuznennsie Gopmbl opranu3moB. llonsite o >xu3HeHHOU (opme. KuzHeHHBIE (HOPMBI
pacTeHui: AepeBbsi, KYCTapHHKH, KYCTAPHUYKHU, MHOTOJICTHHUE TpPaBbl, OJIHOJICTHHE TPABBI.
XKuzneHnole (GOpMBI KUBOTHBIX: THAPOOHOHTHI, TEOOHOHTHI, a’dpOOHOHTHL. (COOEHHOCTH
CTpOEHUS 1 00pa3a KU3HU.

buotnueckne  daxtoppl. Buapl < OMOTHYECKHMX  B3aUMOJCHCTBUN:  KOHKYpPEHIIHS,
XMUIHUYECTBO, CUMOMO3 U ero ¢opmel. [lapazutusm, kooneparus, MyTyainu3M, KOMMEHCAIU3M
(KkBapTHpaHTCTBO,  HaxJieOHM4YecTBO). Herpoduueckue  B3aumonelcTBUsS  (TONMHUYECKUE,
dbopuueckue, Qabpuyeckue). 3HaueHWE OMOTUYECKUX B3aWMOJICHCTBHMI IS CYIIECTBOBAHUS
OpraHU3MOB B cpejie ooutanus. [[puHIIMI KOHKYPEHTHOTO UCKITFOUCHHUS.

JdeMoHcTpauuu

Tabmuipl 1 cxembl: «IKojorudeckue (HakTopbl», «CBETOBOM CIEKTP», « IKOJIOTHUECKHUE
TPYIIBI )KUBOTHBIX 10 OTHOIICHHIO K CBETY», « T eIIIOKPOBHBIEC )KUBOTHBIEY», «XOJIOJHOKPOBHBIE
KUBOTHbBIEY», «DU3NOJIOTUYECKUE aJalTallMM >KUBOTHBIX», «Cpeapl OOMTaHUS OPraHU3MOBY,
«buonornyeckue putmMbly, «Ku3zHeHHBIE GOPMBI pacTeHH», « Ku3HEHHBIE (OPMBI KUBOTHBIXY,
«IKOCUCTEMA IIMPOKOIMCTBEHHOIO Jieca», «IKOCUCTEMA XBOMHOTO Jiecay, «llenmu nmuraHus»,
«XwumuanaectBoy, «Ilapasutusmy, «Korkypenius», «Cumonosy», «KommeH canmuzm.

O6GopynoBanue: repbapuyd pacTEeHHH W JKUBOTHBIX, MPHUCIIOCOOJICHHBIX K BIUSHHUIO
pPa3IUYHBIX  DKOJOTHYECKUX  (PaKTOpoB, TepOapuM  CBETOJNIOOWMBBIX, TEHEITIOOWBBIX W
TEHEBBIHOCIUBBIX PACTEHUH, CBETOIIOOMBBIC, TEHENIOOMBBIE M TEHEBBIHOCIMBBIE KOMHATHbBIE
pacteHusi, repObapuM U KOJUICKIHH TEIUIONIOOMBBIX, 3UMOCTOMKHX, MOPO30YCTONUMBBIX
pacTeHMii, 4Yydena NTUI M 3Bepeil, repdapuu pacTeHUi, OTHOCSIIUXCS K TUrpoduram,
KcepoduTraMm, Me30(pHUTaM, KOMHATHBIE PACTEHHUS JaHHBIX TPYII, KOJUIEKIUH KUBOTHBIX,
oOWTAIOUIMX B pa3HbIX cpelax, repOapuu U KOJUIEKIIMM PACTEHUN M KUBOTHBIX, OOJIaJaroNInX
yepTaMu MPUCIIOCOOJICHHOCTH K CE30HHBIM HW3MEHEHUSIM YCJIOBUHM JKU3HH, repOapuu u
KOJUIEKIIMM DPACTEHUH U JKUBOTHBIX PAa3IMYHBIX >KU3HEHHBIX ()OPM, KOJUIEKIIMH >KHUBOTHBIX,
YYaCTBYIOIIHX B PA3IMYHBIX OMOTHUYECKUX B3aUMOJICHCTBUSX.

JlabopaTopHasi pa6ora «BblsiBIeHHE MPUCTIOCOOIEHU OPraHU3MOB K BIIUSIHUIO CBETa.

JlabopaTopHasi pabora «BbisiBIeHHE TPUCIIOCOONCHUNH OPraHU3MOB K  BIIHMSIHHIO
TEeMIIepPaTyphbI».

JlabopaTopHasi pabdora «AHATOMHUYECKHE OCOOCHHOCTH PACTEHUH M3 pa3HBIX MeECT
oOUTaHUSDY.

Tema 8. IKk0J10rus1 BUAOB M NOMYJISAIHI

DKOJOTUYECKHE XapaKTepUCTUKH momynsuuu. [lomynsius kak Ouonornyeckas cucTeMa.
Ponp HeogHOpOAHOCTH cpelibl, (U3NYECKUX OapbepoB M OCOOCHHOCTEH OHOJIOTMH BUIOB B
(hopMHUPOBaHUH MTPOCTPAHCTBEHHOM CTPYKTYpPHI OMysaiuii. OCHOBHBIE TTOKA3aTENH MOMYJISIINN:
YUCJIEHHOCTb, IUIOTHOCTb, BO3PACTHAs M TMOJIOBas CTPYKTYypa, POKIAEMOCTb, MPUPOCT, TEMII
pocTa, CMEPTHOCTb, MUTPALIUSL.

DKoJiorueckas CTpykTypa mnomyiasuuu. OIeHKa YUCIACHHOCTH Nomynsiiuu. JluHamuka
MOMYJSIIAK U €€ perynsnus. buotuueckuil MoTEHIMAT TOMYJSi. MoaeaupoBaHue TUHAMUKI
nonymsiiuu. KpuBble pocTa 4YHMCICHHOCTH monmyisiuu. KpuBble BbDKUBaHHS. Perymsius



YHUCICHHOCTH TOMYJSIIMA: posib (aKTOPOB, 3aBUCAIIMX M HE 3aBUCIIIUX OT IUIOTHOCTH.
DKojoruueckue crpareruu BuaoB (I- u K-crparerun).

[lonsitue 00 »sKoyOTMUECKON HHIIE BuAa. MecrooOutanue. MHoOromepHast MOJETb
skonornyeckor Humu Jx.M. Xaruuncona. Pazmepsl 3kosorndeckoi Humu. [loteHnuansHas u
peain30BaHHAs HULIU.

Bun xak cucrema nomynauuid. Apeansl BUAOB. BuIbl M KX KU3HEHHBIE CTpPaTErHH.
DKOJIOTHYECKUE YKBUBAIICHTBHI.

3aKOHOMEPHOCTM TIOBEJEHUS W MUIpAlUil JKUBOTHBIX. buHoOJoOTHMYecKHe HHBAa3UU
YyXXEPOJHBIX BUJIOB.

JdeMoHcTpanuu

[Toptper: [Ix. 1. XatunHCcOH.

Tabmuis! 1 cxembl: «IKOJIOTHUECKUE XapaKTePUCTUKU MOMYIsium», «IIpocTpancTBeHHas
CTpyKTypa mnomynsiuuun», «Bo3pacTHele mnupamMujpl nonmyiasaun», «CKOpPOCTh 3aceleHUs
MOBEPXHOCTH 3eMJIM Pa3IMYHBIMU OpraHu3mamm», «Mopenb skosorudeckoit wHumm Jx. U.
XaTuYnHCOHaY.

O6opynoBanue: repbapur paCTeHUM, KOJUICKITUN )KUBOTHBIX.

JladopaTopnas pa6ora «IIpucrmocobieHns ceMsiH paCTeHUM K pacCeICHUIO».

Tema 9. IkoJ10rusA CO001IECTB. IKOJTOTHYECKHE CHCTEMBI.

CooOmiectBa opranu3moB. buoneHo3 u ero crpykrypa. CBsi3u MeXIy OpraHu3MamMH B
OHoILIEHO3E.

OxocuctemMa Kak OTKpbiTas cuctema (A. JIkx. Tencnam). DyHKIIMOHAIBHBIC OJIOKH
OpraHU3MOB B SKOCUCTEME: MPOAYLIEHTHI, KOHCYMEHTHI, peAyleHThl. Tpoduueckue ypoBHHU.
Tpoduueckue nenu u ceru. Aduotnyeckue O60ku IKocucTeM. [I0UBBI M MIIBI B DKOCHCTEMAX.
KpyroBopoT BemecTB 1 MOTOK SHEPTUH B 3KOCUCTEME.

OcCHOBHBIE [TOKA3aTENN HKOCUCTEMBI. bromacca U npoayKuus. DKOJIOTMYECKUE MUPAMUIBI
qrcel, OMoMacchl U SHEPTUU.

Junamuxa sxocucmem. Kamacmpogpuueckue nepecmpoiixu. @unykmyayuu. HarpaBneHHbie
3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKLeccuHu. [lepBuUuHbIe M BTOPUYHBIE CYKIIECCUU U HX
MPUYMHBL. AHTPOINOTEHHBIE BO3JCHCTBUS Ha cykieccud. KiumakcHoe cooOmiecTBo.
buopaznoobpasue 1 NoJHOTa KPYroBOpOTa BEIIECTB — OCHOBA YCTOMYMBOCTU COOOIIECTB.

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

AHTpOTIOT€HHBIE  HKOCUCTEMBI. Arposkocucrema. ArpoueHo3. Paznuuma wmexny
AHTPONOI€HHBIMU U IPUPOIHBIMU SKOCUCTEMAMHU.

Ypboakocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. ['opozackas ¢uopa u dayHa.
CunanTponuzanusi ropojckoil ¢ayHbsl. buonormueckoe U  XO3SHCTBEHHOE 3HAa4YeHUE
arposKOCHUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH  (OPMHUPOBAHHUS  OCHOBHBIX  B3aMMOJEHCTBMIA  OpPraHU3MOB B
sKocucteMax. Ponv kackaonoeo s¢hgexma u 6u0o0s-30ughuxamopos (kKioueguix 6ud08) 8
Qyukyuonuposanuu  sxocucmem. llepeHOC SHEPrUM U  BEIIECTB MEXIY CMEXKHBIMU
9KOCUCTEMAMM. Y CTOMYMBOCTH OpPraHU3MOB, TIONYJSALUNH M DKOCUCTEM B  YCIOBHAX
€CTECTBEHHBIX U aHTPOIIOIE€HHBIX BO3/ICHCTBUI.

Mexanusmol  6030elicmeus  3aepA3HEHUll  PA3HbIX MUNO8 HA  CYOOP2aAHUSMEHHOM,
OpP2AHUBMEHHOM, NONYIAYUOHHOM U IKOCUCMEMHOM YPOBHAX, OCHOBbl 3KOI02UYECKO20
HOPpMUPOBAHUS AHMPONO2EHHO20 8030elicmaus. MeTo10I0TusT MOHUTOPHHIA €CTECTBEHHBIX U
AHTPOIIOTEHHBIX KOCUCTEM.



JdeMoHcTpanuu

[Toptpet: A. JIx. Tencnu.

Tabmuuer u cxembl: «CTpyKTypa OHOLIEHO3a», «DKOCHCTEMA MIMPOKOIMCTBEHHOTO JIecay,
«JKocucTeMa XBOWHOTO Jiecay, «DyHKUMOHAJIbHBIE IPYNIbl OPraHU3MOB B 3KOCHUCTEMER,
«KpyroBopor BemectB B 23kocucreMey», «llenn nuTanus (nmacTOuiHasl, JETPUTHAs)»,
«IKOJOTUYECKAs MUPAMUIA YUCEID, «DKOJIOTHYECKask MUpaMuia OMoMacchl», « IKOJIOTHIECKast
nupamuzaa sHeprumy», «OOpasoBanue Oosota», «llepBuunas cykueccus», «BocctanoBieHue
Jjeca Iocie moxapa», «JKocucTema 03epa», «ArpoleHo3», «KpyroBopoT BemIeCTB M MOTOK
SHEpPruM B arpoueHosey, «I[Ipumepsr ypOoskocucTem».

OGopynoBanue: repbapuu pacTeHUN, KOJUICKIIMM HACEKOMBIX, Uyd4esa IMTHUIl U 3BEpei,
repOapuu KyJIbTYpHBIX U AUKOPACTYIIMX PAaCTEHUH, aKBaApUYM KaK MOJIENIb SKOCHCTEMBI.

IIpakTnueckas padora «/3ydyeHue u onucanue ypOO3KOCHUCTEMBI».

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

IKCeKypeust «IKCKypcus B TUIIMYHBIN OuoreoneHo3 (B ayOpaBy, Oepe3HsK, €NbHUK, Ha
CYXOJOJIbHBIN WM TIOWMEHHBIHN JIyT, 03€p0, 00JI0TO)».

IKeKypeus «IKCKypcHs B arpodKOCUCTEMY (Ha MOJIe WK B TEIUIMYHOE XO3SHCTBO)».

Tema 10. buocgepa — rinodajbHas 3KocucTEMA

buocdepa — obmemnanerapnas o0osouka 3emid, TAE CYIIECTBYET WJIM CYIIECTBOBaja
KW3Hb. PazBuTHe npenacrasienuii o onochepe B Tpynax 3. 3rocca. Yuenne B. 1. Bepuaackoro o
onocdepe. Obnactu 6uocheps! u e€ cocran. Kuboe BemecTBo 6rochepsl U ero GyHKITUH.

3aKoHOMEPHOCTH cymiecTBoBaHMs Onocdepsl. OcobenHocTn O6uochepsl Kak riaodambHOM
sKkocucteMmbl. JluHamuueckoe paBHOBecue B Ouocdepe. KpyroBopoTsl BemecTB U
OMOTeOXMMHYECKHUE ITUKIIBI (YTIIepoia, a30Ta). PUTMUYHOCTD sIBICHHI B OHOChepe.

3oHanbHOCTh Ouochepsl. [lonarue o Ouome. OcHOBHBIE OMOMBI CYIIH: TYHJIpa, XBOIHBIE
Jeca, CMelllaHHble U IIMPOKOJIMCTBEHHBIE Jieca, CTEIH, CaBaHHbBI, TyCThIHHU, TPOIIMYECKUE Jieca,
BBICOKOTOpbA. Kimmar, pacTurenbHbIN U )KUBOTHBIN MUP OMOMOB CYIIIH.

Crpykrypa ¥ (QYHKIOUS JKUBBIX CHCTEM, OIEHKA HX PECYpCHOTO TMOTeHIHala U
OorocdepHbIX QYHKITUH.

JdeMoHcTpanun

[Toptpetsl: B. U. Bepnanckuii, 3. 3rocc.

Tabmuet u cxemsl: «['eochepst 3emnn», «KpyroBopot azota B npupoae», «KpyroBopot
yriaepojaa B npupojae», «Kpyrosopot kucinopona B npupoje», «KpyroBopot BoAbl B IpUpoOe»,
«OcHoBHBIE Omombl cymm», «Knumatndeckne mosica 3emmn», «TyHapa», «Taiiray,
«Cwmemannbiii  jec», «lllupokonuctBennsiii  jec», «Crenb», «CaBanHHay, «IlycTbiHY,
«Tponmyeckuii ecy.

Ob6opynoBaHue: repdapuu pacTeHUH pa3HbIX OMOMOB, KOJUIEKIIUU )KUBOTHBIX.

Tema 11. YesioBeKk 1 OKpYyKaomias cpeaa

DKoJIOTHYeCKHe KpHU3UChI M WX TNpuuMHBL. Bo3zgelicTBue dvenoBeka Ha Ouocdepy.
3arpsi3HeHHe BO3AyIIHON cpenpl. OxpaHa Bo3ayxa. 3arpsi3HeHuEe BOAHOM cpenbl. OxpaHna
BOJHBIX pecypcoB. Paspymienne noussl. OXpaHa MOYBEHHBIX pecypcoB. M3MeHeHue kiumara.

AHTpPOTIOTEHHOE  BO3JICMCTBHE Ha PACTUTENBHBIH M JKUBOTHBIK Mup. OxpaHa
PaCTHTENHHOTO M KUBOTHOTO MHUpa. OCHOBHBIE MPUHIIUIBI OXPaHbl MPUPObl. KpacHble KHUTH.
Oco60 oxpansemsie npupojansie Tepputopun (OOIIT). borannyeckue caapl U 300J0THYECKUE
MapKH.



OCHOBHBIC TIPUHIIMIBI YCTONYUBOTO PA3BUTHS YEIIOBEUYECTBA U MPUPOIbL. PalimoHanbsHoe
MPUPOJIOTIONIF30BAaHUE M COXpaHEHHWE OMOJIOrHMYeckoro pasHooOpasus 3emnu. OOmue
3aKOHOMEPHOCTH TJIO0ATBHBIX SKOJIOTHUECKUX KpU3ucoB. OCOOCHHOCTH COBPEMEHHOTO KpHU3Hca
U €r0 BEPOSTHBIC MOCIEACTBHSL.

Pa3BuTHE METOMOB MOHHWTOPHHTA DPAa3BUTHS OIMACHBIX TEXHOTEHHBIX IIPOIECCOB.
Cucmemnble ucciredosanusi nepexooa K pecypcocoepezaiowjeii. U KOHKYPEHMOCNOCOOHOU
9Hepeemuxke. buonoeuueckoe pasnoobpaszue u dbuopecypcvl. Hayuonanvnvle ungopmayuontuie
cucmemvl, obecneuusaiowjue 00CMyn K UHDOpMAYUU NO COCMOSHUIO OMOENbHLIX GUO0E U
akocucmem. OCHOBbL IKOpeabuIUMayu IKOCUcmem u cnoco608 6opvobl ¢ GUONOBPENHCOCHUAMU.
Pexoncmpykyua mopckux u nazemHulx sKocUCmeM.

JdeMoHcTpanuu

Tabmuubpl u  cxembl: <«3arpsisHeHHe arMmoceprl», «3arps3HEHHE THAPOCHEPH»,
«3arpsizHeHue 1ouBbl», «llapHukoBelii  3pdexkT», «Ocobo oxpaHseMble NPUPOIHBIE
TeppUTOPUN», «MOJEIN YIPABIIEMOTO MUPaY.

O6opynoBanue: (dotorpadun OXpaHAEMBIX PACTCHHH U JKUBOTHBIX KpacHOW KHHTH
Poccniickoit ®enepanuu, KpacHoil KHUTH peruoHa.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O BUOJIOTI'HU
HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHMS K pE3yJIbTaTaM OCBOCHHUS OOYJarOUTUMHUCS
IIPOrpaMM CpeHEro oOLIero 00pa3oBaHus: JUYHOCTHBIE, METAIIPEIMETHBIE U ITPEIMETHBIE.

B cTpyKkType JIMYHOCTHBIX PE3yJIbTaTOB OCBOEHHUS IPOrPaMMBbl IO OMOJIOTHH BbIIEIEHBI
CIIEIYIOIIME  COCTABJIAIOIIME: OCO3HAaHHWE OOYyYaIOUIMMHUCS  POCCUHCKOM  rpakJaHCKOU
UJEHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSTEIBHOCTH U CaMOOIpEAETIEHUIO,
Haiuyue momusayuu K OOYyUEHHUIO OWOJOTHM, yeleHanpasieHHoe pa3eumue BHYTPEHHUX
yOEXJeHUI JTMYHOCTH Ha OCHOBE KIIFOUEBBIX LIEHHOCTEW M MCTOPUYECKUX TPAJULUN pa3BUTHUS
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCHb O0ydYalOlUXCsS PYKOBOJCTBOBATHCS B
CBOEH  JEATENbHOCTH  II€HHOCTHO-CMBICIIOBBIMM ~ yYCTAaHOBKAMH, TPUCYHIUMHU  CHCTEME
Ouosoruuyeckoro  oOpa3oBaHUs, Haluuue NPABOCO3HAHUS  DKOJOTHUECKOM  KYIbTYpBI,
CnocoOHOCmU cmasumy 1€ U CTPOUTH )KU3HEHHBIE TUIaHBI.

JIM4HOCTHBIE pe3yabTaThl OCBOCHMSI MPOTPaMMbl 10 OMOJIOTHH JIOCTUTAIOTCA B €IWHCTBE
y4eOHOM M BOCHHUTATEIbHOU AESITEIbHOCTH B COOTBETCTBUM C TPAJAWLIMOHHBIMU POCCHUMCKUMU
COLIMOKYJIbTYPHBIMH, UICTOPUUECKUMHU U TyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMH, MPUHSATHIMU B
oOmiecTBe MpaBWIAMH M HOPMAMHU MOBEJEHUS U CHOCOOCTBYIOT IpolieccaM CaMOIO3HaHUS,
CaMOBOCIIUTaHMsI U CaMOpa3BUTHS, PA3BUTUS BHYTPEHHEH MO3MLMU JIMYHOCTH, NATPUOTH3MA U
YB@KEHUS K 3aKOHY M IPaBOIOPAAKY, YEIOBEKY TPyAa MU CTapIIeMy MOKOJEHHIO, B3aHMHOIO
yBaKEHUs, OEpeXHOro  OTHOIIEHUS K  KYJIbTYPHOMY  HAcleIul0 MW  TpaJulusIM
MHOTOHAIMOHAIBHOTO Hapoaa Poccuiickoit denepanuu, MpUpoJe U OKPYKAIOLIEH cpeie.

JIMYHOCTHBIE pe3ybTaThl OCBOCHUS yUeOHOro mpeameTa «bHoIorus I0JIKHBI OTPaXaTh
TOTOBHOCTb U CIIOCOOHOCTb OOYYalOLIMXCSI PYKOBOJCTBOBATHCS COPMHUPOBAHHOW BHYTpPEHHEH
NO3UIMENH JIMYHOCTH, CHCTEMOH IIEHHOCTHBIX OpHEHTAlMi, IO3UTHBHBIX BHYTPEHHUX
yOeX/IeHUI, COOTBETCTBYIOLIUX TPAJULMOHHBIM IIEHHOCTAM  pOCCUICKOro  oOIIecTBa,
paclIMpeHue KU3HEHHOTO OIbITa M OIbITa JEATEIbHOCTH B INPOLIECCE peau3allMd OCHOBHBIX
HalpaBJIeHUN BOCIIUTATEIbHOM NESITEIbHOCTH, B TOM UUCIIE B YACTH:

1) rpakIaHCKOro BOCIMTAHUS:

C(OPMHUPOBAHHOCTh  IPAXAAHCKOM MO3MLMU  OOydarolerocs Kak akTUBHOIO U
OTBETCTBEHHOI'0 YJIE€HA POCCUICKOro 00I1eCTBa;

OCO3HAaHME CBOMX KOHCTUTYLIMOHHBIX IIpaB M OOS3aHHOCTEW, yBa)K€HHE 3aKOHA U
IIPaBONOPSIKA;

TOTOBHOCTb K COBMECTHOM TBOPYECKOH NEATETBHOCTH MPU CO3JIaHUU YYE€OHBIX MPOEKTOB,
peleHnH yuyeOHBIX U M03HABATEIbHbIX 3371a4, BHIIOJIHEHUN OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CMOCOOHOCTh  OMpEeNeNATh COOCTBEHHYIO TIO3MLHMIO 10 OTHOUIEHHIO K SIBJICHUSAM
COBPEMEHHOM KHU3HHU U OOBSICHATH €€;

YMEHUE  Y4YUTHIBaThb B  CBOUX JIGHCTBHSX HEOOXOAMMOCTb  KOHCTPYKTHBHOTO
B3aMMO/ICHCTBHS JIIOJIeH ¢ Pa3HBIMH YOEKICHUSAMH, KYJIbTYPHBIMU IIEHHOCTSMU M COLIMAIBHBIM
MI0JIOKEHHUEM;

TOTOBHOCTh K COTPYJHHYECTBY B IIPOILIECCE COBMECTHOTO BBINOJHEHUS Y4YEOHBIX,
MIO3HABATENIbHBIX M HCCIIEJOBATEIbCKUX 3a/a4, YBAKUTEIBHOIO OTHOLIEHWS K MHEHHIO
OTIIIOHEHTOB MPU OOCYKJIEHHH CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO CO/ICPKAHMS;

TFOTOBHOCTb K T'YMAHUTapPHOU U BOJIOHTEPCKOU NEATEIbHOCTH;



2) NaTPHOTHYECKOT0 BOCIIUTAHUSA:

c(hOPMHUPOBAHHOCTH POCCHICKON TP TaHCKOW MIACHTUYHOCTH, TATPUOTHU3MA, YBOKECHUS K
CBOEMY HAapoJy, 4yBCTBa OTBETCTBEHHOCTH Iiepes] PoauHON, ropAocTy 3a CBOW Kpai, CBOIO
Ponuny, cBOi SI3bIK U KYJIBTYPY, MPOIILIOE U HACTOSAIIEE MHOTOHAIMOHAIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHONIIEHHE K MPUPOJHOMY HACIECIUWI0O ¢ TaMSATHUKAM TMPUPOJIBI,
JTOCTIKeHHsIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPY/E;

CIIOCOOHOCTh OIIEHWBATh BKJAQJ POCCHUUCKAX YUYEHBIX B CTAHOBJIICHHEC U Pa3BUTHC
OHMOJIOTHH, TOHUMAHWSI 3HAUCHHUsI OMOJIOTHH B IIO3HAHUW 3aKOHOB TIPUPO/IBI, B )KU3HU YEJIOBEKA U
COBPEMEHHOT0 00I11eCTBA;

uaeiHast yoex1€HHOCTh, TOTOBHOCTD K CIIY>KEHHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAaHME JYXOBHBIX IEHHOCTEN POCCUIICKOTO HApO/1a;

c(hopMUPOBAaHHOCTHh HPABCTBEHHOTO CO3HAHUS, ITUUECKOTO MMOBEICHMUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAIMIO M MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUECHTUPYICH
Ha MOPaJIbHO-HPaBCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHHKE JIMYHOTO BKJa/ia B IOCTPOCHUE YCTOMUMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOUM pOAMTENSIM, CO3/JaHHI0O CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATHSA IIEHHOCTEH CEMEHHOU KM3HU B COOTBETCTBUU C TPATUIIUSIMH HAPOJOB
Poccnu;

4) 3cTeTMYeCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKJIIOYAs I3CTETUKY ObITa, HAYYHOTO M TEXHHUYECKOIO
TBOPUYECTBA, CIIOPTA, TPyAa, OOLUIECTBEHHBIX OTHOIICHHIA;

MMOHMMAaHHE SMOLIMOHAIBHOTO BO3JCHCTBUS AKUBOM MPUPOIBI U €€ IEHHOCTH;

FOTOBHOCTh K CAaMOBBIP@XEHHIO B Pa3HbIX BUJAX HCKYCCTBA, CTPEMJICHUE MPOSBIIATH
KayecTBa TBOPYECKOM JIMUHOCTH;

5) ¢usuueckoro BocnuTaHUs, (OPMHUPOBAHUA  KYJIbTYPbl 310POBbS H
AMOLMOHAJIBHOT0 (JIaroONoJIy4usi:

MOHMMAaHKE U peanu3alus 3J0pOBOro U 6e30macHoro odpasa >KM3HH (30pOBOE MUTAHUE,
coOIoIecHHe TUTMEeHUYECKUX MPaBWJI U HOPM, COATaHCHUPOBAHHBIM PEXUM 3aHITUNA U OTAbIXA,
perynspHas (¢u3nyeckas aKTHBHOCTb), OEpEeKHOro, OTBETCTBEHHOIO M KOMIIETEHTHOIO
OTHOIICHUS K COOCTBEHHOMY (DPM3MUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

MMOHMMAaHHE [EHHOCTH TMpPaBWJI WHAMBUAYAJbHOTO M KOJUJICKTUBHOTO 0O€301acHOro
MOBE/ICHUS B CUTYAIUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOJICH;

OCO3HAHHE TOCIEACTBHM M HENPHUSATHS BPEIHBIX MPUBBIYEK (YHOTPEOIEHHUS alKOTOJIs,
HapKOTHUKOB, KypeHHs);

6) TPy10BOr0 BOCIIUTAHUA:

TOTOBHOCTb K TPYAY, OCO3HAHHE IIEHHOCTH MacTepCTBa, TPYAOTIO0HE;

TOTOBHOCTb K aKTUBHOM JEATEIBHOCTH TEXHOJOTHYECKOW U COLMATIbHON HAIIPaBIEHHOCTH,
CIIOCOOHOCTh ~ WMHUIIMMPOBATh, IUIAHUPOBATH W CAMOCTOSITENIBHO  BBIMOJHATH — TaKylo
NEeSTENbHOCTH;

HWHTEpEC K pa3IMyHbIM cdepaM MpoQecCHOHAIBHON AESITeTbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBII BEIOOpP Oymymie mpodeccuu u peann30BbIBaTE COOCTBEHHBIC KU3HEHHBIC TIAHBL;

TOTOBHOCTh U CIIOCOOHOCTH K OOpa30BaHHUIO U CaMOOOpPA30BaHUIO HA MPOTSKEHUH Bcel
KU3HU;

7) 3K0JI0THY€eCKOT0 BOCITUTAHMS:



9KOJIOTUYECKH 11eIecO00pa3HOe OTHONICHHUE K MPUPOJIE KaK HCTOYHHKY JKU3HH Ha 3eMIie,
OCHOBE €€ CyIIECTBOBAHMUS;

MOBBIIIICHUE YPOBHS JKOJIOTUYECKOW KYIbTYphl: MPUOOPETEHUE OIbITa IUTAHUPOBAHUS
MOCTYIKOB U OLICHKU WX BO3MOXKHBIX MOCIICJCTBUMN ISl OKPYKAIOIICH CPe/Ibl;

OCO3HaHHUE TJIOOATBHOTO XapaKTepa KOJIOTHUYECKUX MPOOJIEM U MyTeH MX PEIICHHS;

CIIOCOOHOCTH MCTIOJIB30BaTh MPUOOPETaCMbIe TIPU U3YUYECHUU OMOJIOTHHU 3HAHUS U YMEHUS
MpU PEIICHUH TMPOOJIEM, CBS3aHHBIX C PAlMOHATBHBIM MPUPOJIOIOJIB30BaHKUEM (COOIIOIEHNE
MpaBUJl TIOBEACHUS B MPUPOJIC, HANPABICHHBIX HA COXPAaHEHHE PABHOBECUS B JKOCHCTEMAX,
OXpaHy BUOB, IKOCHCTEM, OHOoChepsl);

aKTUBHOE HETMPHUSATHE JEUCTBUM, MPUHOCSIIIUX BpEJ OKpYXKalolled MNPUPOJAHOU Cpee,
yMEHHE MPOTHO3UPOBATH HEOIATONPUATHBIE SKOJOTUYECKUE TOCIEACTBUS MPEANTPUHUMAEMBIX
JNEUCTBUN U NMPEAOTBPAILATh UX;

HaJU4Yhe Pa3BUTOTO HKOJOTHYECKOTO MBIIUICHUS, YKOJOTUYECKOW KYJIbTYphI, OIbBITA
NESITETPHOCTH  DKOJOTUYECKOM HAMNpaBJICHHOCTH, YMEHUS PYKOBOJICTBOBAThCS HMH B
MMO3HABATEIPHOW, KOMMYHMKATUBHOW W COIMAJIBHOW TMpPaKTUKE, TOTOBHOCTH K YYacTUIO B
MPAKTUYECKOU JESITEIbHOCTH SKOJIOTMYECKOW HAMPABIEHHOCTH;

8) HeHHOCTH HAYYHOI0 NO3HAHUS:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUA HAyKd H OOIIECTBEHHON WPAKTUKH, OCHOBAHHOTO Ha JWajore KyIbTyp,
CIOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE A3BIKOBOM M UNTATENLCKON KyJIbTYphl KaK CPEICTBA B3aUMOICHCTBUS
MEXY JIFOJIbMU U TIO3HAHMS MUPA;

MMOHMMaHKE crenuuKr OMOJOTHH KaK HayKd, OCO3HaHUA €€ poiu B (hopMUPOBAHUH
PaIMOHAILHOTO HAYYHOT'O MBILIJICHUS, CO3/IaHUHU LIEJIOCTHOTO MPEICTaBICHHsI 00 OKpY>KaIoLeM
MHpE KaK O €IWHCTBE TMPUPOJIbI, 4YeIOBEKa M OOIIecTBa, B MO3HAHUM IPUPOJIHBIX
3aKOHOMEPHOCTEH U pelIeHruH IpoodIeM COXpaHeHUs! IPUPOTHOTO PAaBHOBECHS;

yOexAEHHOCTh B 3HAYUMOCTU OUOJIOTHU IJIi COBPEMEHHOW IMBIIIM3AIMU: OOeCreueHus
HOBOT'O YPOBHSI Pa3BUTHUS MEAUILIMHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
pelarh pecypcHble mpobieMbl pa3BUTHUS YEJIOBEUECTBA, MOMCKA MyTel BBIXOJA M3 TI00ATbHBIX
9KOJIOTMUECKUX Mpo0sieM U o0ecrieueHus nepexoia K ycTOH4YMBOMY Pa3BUTHUIO, PAIlUOHATHLHOMY
WCIOJIb30BAHUIO MIPUPOJAHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B MOJyYEHHUH OMOJOTHYECKHX 3HAHUU B IIEJSX MOBBIIMICHUS OO0IIen
KYJIBTYPbl, €CTECTBEHHO-HAy4YHOW TIpPaMOTHOCTH, KaK COCTaBHOMW 4YacTu (YHKIHOHATHHON
rPaMOTHOCTH O0y4aromuxcs, GopMUpyeMoil Mpu U3yuyeHUH OUOJIOTHH;

MOHMMAaHHE CYIIHOCTH METOJOB IIO3HAHUS, HCIOJb3yeMbIX B ECTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BaTh TIOJMy4aeMble 3HAHUS JUIs aHajdu3a M OOBSCHEHUS SIBICHUUN
OKPY)KAIOIIEr0 MHUPa M MPOUCXOASIIUX B HEM HM3MEHEHUH, yMeHHUe JenaTb 0OOCHOBAaHHBIE
3aKJIIOUEHUs] Ha OCHOBE HAy4yHBIX (DAaKTOB M HMMEKOIIUXCS [aHHBIX C MENbI0 TMOTYyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCHOJb30BaTh OHMOJOTHYECKHE 3HAHHS IS PEelIeHHS
po0JIeM B pealIbHBIX )KU3HEHHBIX CUTYAIUAX;

OCO3HAHUE IIEHHOCTH HAYYHOW JESTENbHOCTH, TOTOBHOCTh OCYIIECTBIISITH MPOEKTHYIO U
HCCIIEA0BATENbCKYIO ACSITEIbBHOCTh MHANBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTH K HEMpPEpPBIBHOMY OOpa3oBaHUI0 M CaMOOOpa30BaHHUIO, K
AKTUBHOMY TMOJYYCHHIO HOBBIX 3HAHUU 1O OHOJOTHU B COOTBETCTBHH C >KU3HEHHBIMHU
MOTPEOHOCTSAMHU.



METAINIPEIMETHBIE PE3YJIbTATHI

MertanpeaMeTHble pe3ylbTaThl OCBOCHHUS ydeOHOro mpenmera «buonorus» BKIIOYAIOT:
3HaYUMBIC IS (OPMHPOBAHHWS MHPOBO33PCHHS  OOYYAIOIIMXCS  MEXKIUCIUTUTHHAPHBIC
(MeXIIpeIMETHBIC) OOIIICHAYYHBIE TIOHITHS, OTPAKAIOIINE IEIIOCTHOCTh HAYYHOW KApTUHBI MUPA
U crienu(UKy METOI0B TIO3HAHUS, UCIIOJIB3YEMBIX B €CTCCTBCHHBIX HayKax (BEIIECTBO, SHEPTHS,
SBJICHHUE, IPOIECC, CUCTEMa, HAyYHBIA (AKT, MPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHUsl, UCCIIEJOBaHUE, HAOJIIOJCHUE, U3MEPEHHUE, 3KCIIEPUMEHT U JPYTU€); YHHUBEPCAIbHbIE
yueOHble JIeHcTBUS (TO3HABAaTEIbHbIE, KOMMYHUKATUBHbBIE, PETYISITUBHBIE), 00ECIEUNBAOIINE
dhopmupoBanre (HyHKIIMOHATBLHONW TPAMOTHOCTH W COLMAIIBHOW KOMIIETEHIIMH OOYJaronIuXcs;
CIIOCOOHOCTh oOyuaromuxcs HCII0JIb30BaTh OCBOEHHBIE MEXTUCITUTIIIMHAPHBIE,
MHPOBO33PCHUYCCKUE 3HAHUS M YHHBEpCaJIbHbIC Yy4YeOHBIC JCWCTBHS B IO3HABATEIHHOW U
COLIMAIBHON MTPAKTHKE.

B pesynbrare wusydeHuss OWOJOTMH Ha YpPOBHE CpemHero ooOmero oOpa3oBaHHs Yy
obOyuarorierocst OyayT copMUpOBaHBI MMO3HABATENHHBIE YHHBEPCAIbHBIC y4eOHBIC ICHCTBUSA,
KOMMYHHKATHBHBIC YHHBEPCAJIbHBIC YYeOHBIC JICHCTBUS, PETYJISATUBHBIC YHUBEpCAIbHBIE
yueOHbIe IEHCTBUS, COBMECTHAS ACATEIBHOCTb.

MertanpeaMmeTHble pe3yabTaThl OCBOEHHUS IMPOrPaMMBbI CPEIHEro oOIero oOpa3oBaHUA
JOJIKHBI OTPAXKATh:

OBiageHHne YHHBePCAJIbHBIMH YUeOHBIMM MO3HABATEIbHBIMH 1eHCTBUSIMU:

1) 6a3oBbIe JIOTHYECKHE ICHCTBHUS:

CaMOCTOSITENIbHO (POpMYNIHpOBaTh U aKTyalM3UpoBaTh MNpoOiieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

HCIOJIb30BAaTh TMPU OCBOCHUM 3HAHUN MNPUEMBI JIOTUYECKOTO MBINICHUS (aHalu3a,
CUHTE3a, CpaBHEHMS, Kiaccudukamuu, oO0OOIIeHHs), pPaCKpbIBaTh CMBICT OHOJOTHYECKUX
MOHATHH (BBIAEATH UX XapaKTepHbIE MPU3HAKH, YCTAHABIUBATh CBS3H C APYTUMU HOHATUIMH);

OTIPEeNIATh LEJIN JeATeIbHOCTH, 3a7aBas HapaMeTpbl U KPUTEPUHU HX JOCTHXKCHHUS,
COOTHOCHUTH PE3YybTAThI AEATEIHLHOCTU C MOCTABICHHBIMU IIEISIMU;

WCIO0JIb30BaTh OHMOJIOTHMYECKUE MOHATHS Uil OOBbsSCHEHUs (AKTOB M SIBICHUN >KUBOU
MIPUPOJIBI;

CTPOUTH JIOTUYECKUE paCCyX ACHHs (MHIYKTUBHBIC, MACAyKTUBHBIC, IO aHAJOTHH),
BBISIBIISITh 3aKOHOMEPHOCTU M MPOTUBOPEUYUS B PACCMATPUBAEMBIX SIBICHUSAX, (HOPMYIUPOBATH
BBIBOJIbI M 3aKJTFOUCHUS;

MIPUMEHAITh CXEeMHO-MOJIEJIbHbIE CPEJCTBA JJIS MPEACTABICHUS CYIIECTBEHHBIX CBA3CH U
OTHOIICHUI B M3y4aeMBIX OMOJNOTHYECKHX OOBEKTaX, a TaKKe MPOTHUBOPEUYUI Pa3HOro poja,
BBISIBIICHHBIX B Pa3IUMYHBIX WH(OOPMAIIMOHHBIX HCTOUHUKAX;

pa3pabaThIBaTh IJIaH PEIIeHUs! MPOOIEeMbI ¢ YIETOM aHaTN3a UMEIOIIUXCS MaTepUaIbHBIX
1 HEMaTepUaJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBHI B JIEATEIHHOCTh, OIICHWBATh COOTBETCTBHUE PE3yAbTATOB IIENISM,
OIICHUBATh PUCKU TOCIEICTBUN ACITETbHOCTH;

KOOPJIMHUPOBATh M BBIMOJHATH PabOTy B YCIOBHUSX pPEAJbHOTO, BUPTYAJIBHOTO U
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIILJICHUE MPU PEIICHUH KU3HEHHBIX MPoOIeM.

2) 6a30BbIe NCCIEI0BATEbCKHE IEHCTBUS:



BIIQJICTh HABBIKAMH Y4€OHO-HCCIIEOBATEIHCKON U MPOCKTHOW NIEATEIBHOCTH, HABBIKAMU
paspernieHus mpodsieM, COCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY IOMCKY METOJIOB
pEIICHUS MPAKTUIECKHX 33124, TPUMEHEHUIO Pa3IMYHBIX METOJIOB IMO3HAHUS;

WCIOJIb30BAaTh PA3IMYHbIC BUABI JEATCILHOCTH IO TOJIyYEHUIO HOBOTO 3HAHUS, €ro
WHTEPIIPETAINH, TPEOOPA30BAHUIO M MPUMEHEHHIO B YYEOHBIX CHTYAIUsX, B TOM YHCIIC TIPH
CO3JaHUH YIEOHBIX U COIMATBHBIX TIPOCKTOB;

(dhopMHpOBATh HAYYHBIA THI MBIILIICHUS, BIAJACTh HAYYHOW TEPMUHOJIOTHCH, KITFOUCBBIMU
MOHATHSAMH ¥ METOJIaMU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 3aJa4M B 00pPA30BATCIIBHOUN IEATCIHEHOCTH U
KU3HEHHBIX CHTYAIHIX;

BBISIBIISITh TIPUYUHHO-CJIC/ICTBEHHBIC CBS3UM M aKTyaJIM3UpPOBATh 3a7ady, BBIIBUTATH
TUTOTe3y €€ pelICHHs, HAaXOIUTh apTyMEHTHI JUIS JIOKA3aTelbCTBA CBOWX YTBEPIKJICHUH,
3aJIaBaTh MapaMeTPbl U KPUTCPUH PEIICHHUS,

AQHAIM3MPOBATh TIOJMYYCHHBIE B XOJC pENICHHUS 3aJa4d  pPe3yJIbTaThl, KPUTUYECCKH
OIICHUBATh UX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBHSIX;

JaBaTh OIEHKY HOBBIM CHTYAIIHsIM, OICHUBATh MPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISITh II€JICHANIPABIICHHBIN IMOWCK IEPEHOCa CPEICTB W CIIOCOOOB ICWCTBUS B
poheCcCHOHANTBHYIO CPENY;

YMETh TIEPEHOCUTh 3HAaHWSA B  TI03HABATCIBHYIO H  TPAKTHYECKYI0  OOJacTH
KHU3HEIEATCILHOCTH;

yYMETh MHTETPUPOBATh 3HAHUS M3 Pa3HBIX MPEIMETHBIX 00JIaCcTei;

BBIJIBUTaTh HOBBIC HJICH, MpelaraTh OPUTHHAIBHBIC TOAXOIBl W PEIICHUS, CTAaBUTh
poOJIEMBI M 3a]1a9H, IOTTYCKAIOIINE aTbTePHATUBHBIC PEIICHHUS.

3) pabora ¢ undgopmanueii:

OPUEHTUPOBATHCS B PA3IMYHBIX MCTOYHUKAX HH(poOpMaImu (TEKCTe ydeOHOTO mocoOwus,
HAYYHO-TIOMYJISIPHOM JIUTEpaType, OMOJIOTHYECKUX CIIOBapsIX U CIPABOYHHKAX, KOMITBIOTEPHBIX
0azax JHaHHBIX, B VIHTepHETE), aHAIM3UPOBaTh WHPOPMALHUIO PA3IUYHBIX BHIOB U (opM
MPEJCTaBICHHS, KDUTUYECKU OLICHUBATH €€ JIOCTOBEPHOCTh M HEMIPOTUBOPEYHBOCTD;

(dbopMynHpOBaTh 3alpoChl W TPUMEHATH PA3JIUYHBIC METOJbl TPU TIOUCKE H OTOOpe
ouosornyeckoit nHGopMaIuu, He0OX0IMMOH JIJIsl BHITIOJTHEHUST YYeOHBIX 3a/1a4;

MpUOOpETaTh OMBIT HCIOJIB30BaHUS WH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHIA,
COBEPILIEHCTBOBATh KYJIbTYPY aKTUBHOTO HMCIOJIb30BAHUS PA3JIMUHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITEJILHO BBIOMPATh ONTHUMAIBHYIO (OPMY TPEACTABICHUS OHOJIOTHYCCKOM
uHpopmanuu (cxemsl, rpaduku, TUarpaMmbl, TaOIHIIbI, PUCYHKH U IPYTOE);

WCIIOJb30BaTh HAy4YHBIH S3bIK B Ka4yeCTBE CpPEACTBAa MPH pPaboTe ¢ OHOJIOTHYECKOMN
uHpopMalven: NPUMEHITh XUMUYECKUE, (PU3UYECKUE U MaTeMaTH4YeCKHe 3HAKW U CHMBOJIBI,
dbopmynbel, abOpeBUaTypy, HOMEHKJIATYpy, HCIOIB30BaTh M MPeoOpa3oBBIBATH 3HAKOBO-
CUMBOJIMYECKUE CPECTBA HATIISITHOCTH,

BIIQJIETh HAaBBIKAMU DPACIIO3HABAHHUA W 3alIUTHl HHPOpMAIMK, WH(DOPMAIIMOHHON
0€30MacHOCTH TUYHOCTH.

OBiaieHHe YHMBEPCAJIbHBIMH KOMMYHHUKATHBHBIMH JAeliCTBUSIMH:

1) o6menue:

OCYIIIECTBIISITh KOMMYHUKAIIMA BO BCEX cepax >KM3HU, aKTUBHO Y4acCTBOBATh B JHAJIOTE
WM TUCKYCCHUU TIO CYHIECTBY 00CYXJIaeMoil TeMbl (yMEHHE 3aJaBaTh BOIPOCHI, BBHICKA3HIBATH
CYXJCHUS OTHOCUTEILHO BBITIOJHEHHS Tpe/iaraeMod 3aJayd, Yy4YUTHIBaTh HMHTEPECHl H
COTJIACOBAHHOCTD MO3UIUH APYTHX YYACTHUKOB JMAJTIOTA WIIA JUCKYCCHUH);



pacrio3HaBaTh HeBepOaJbHBIE CpEICTBA OOLICHMS, MOHUMATh 3HAYEHUE COIHMAIBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUS! KOH(PIUKTHBIX CUTYAIM, YMETh CMSATYaTh KOH(DIUKTHI U
BECTHU IIEPETOBOPBHI;

BJIQJICTh PA3JIMYHBIMH CIOCOOaMH OOIIEHUS W B3aMMOJEHCTBHS, MOHUMATh HAMEPEHUS
JPYTUX JIIOJIed, IPOSBIIATh YBAKUTEIBHOE OTHOIIEHUE K COOECETHUKY U B KOPPEKTHOM (hopme
(bopMyITHpOBATh CBOU BO3PAKECHHUS;

pa3BEPHYTO W JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C HCIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB.

2) COBMeCTHAasl 1eATEIbHOCTh:

MMOHUMAaTh U HCIOJIb30BaTh NMPEUMYIIECTBA KOMAHIHON W MHIUBUAYaIbHONW pabOThl IpU
pelieHny OMoJIoru4eckoi mpoodaeMbl, 000CHOBBIBATH HEOOXOIUMOCTh MIPUMEHEHHUS TPYIIOBIX
(hopM B3aMMOJIEHCTBUS MPU PELICHUH y4eOHOM 3a/1auH;

BBIOMpATh TEMATHKy M METOJIbl COBMECTHBIX NEHCTBHIl C y4€TOM OOIIMX HMHTEPECOB U
BO3MOXHOCTEHN Ka)/I0TO YjeHa KOJUIEKTHBA;

MPUHUMATh LEJIM COBMECTHOW JESITeNbHOCTH, OPraHU30BBIBATH M KOOPAWHHUPOBATH
JNEUCTBUA MO €€ JOCTHMKEHMIO: COCTAaBJIAThH IUIAH JEHUCTBUM, PACIPENENATh POJH C YYETOM
MHEHUH Y4aCTHHUKOB, 00CYKJIaTh pe3y/IbTaThl COBMECTHOM pabOThI;

OIICHMBATh KaY€CTBO CBOETO BKJIaJa M Ka)JOT0 YYaCTHHKA KOMaHIbl B OOLIUI pe3yabTaT
0 pa3paboTaHHBIM KPUTEPUSIM;

IpeaiaraTb HOBBIE INPOEKTHI, OLCHMBATh WACH C INO3MLUU HOBU3HBI, OPUIMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIIATh IO3UTHBHOE CTPAaTETUYECKOE IIOBEIECHUE B DPA3IMYHBIX CHTYalHUsX,
IIPOSIBJISITH TBOPYECTBO U BOOOPaKE€HHUE, ObITh NHUIIMATUBHBIM.

OgBy1ajeHNe YHHBEPCAJIbHBIMH PeryJATHBHBIMH AeCTBUAMM:

1) camoopranu3amusi:

UCIOJb30BaTh OWOJIOTMUECKUE 3HAHUS JUId BBIABICHHS NpoOJIeM M HX pELICHHUsS B
AKHU3HEHHBIX M Y4EOHBIX CUTYyallUsX;

BBIOMPATh Ha OCHOBE OMOJIOTMUYECKUX 3HAHUMN LIE€IEBbIE U CMBICIOBBIE YCTAHOBKU B CBOMX
JNEUCTBUSAX M IOCTYIKaX IO OTHOLIEHUIO K >KMBOW IPHUPOJE, CBOEMY 3JIOPOBBIO M 3I0POBBIO
OKPYKAOILNX;

CaMOCTOSITEJIBHO OCYILECTBIISATh MO3HABATENbHYIO JAEATEIHOCTh, BBIABIATH HPOOJIEMBI,
CTaBUTh U (OPMYIUPOBAaTH COOCTBEHHBIE 3aJaud B OOPa30BaTEIbHOM JEATENbHOCTH U
KU3HEHHBIX CUTYyalVsIX;

CaMOCTOSITEJIBHO COCTaBIIATh IJIaH PELICHUs MPOOJIEMBl C YUETOM MMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEINOYTEHUH;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM;

paciupATh paMKU y4eOHOTO IpeMeTa Ha OCHOBE JIMUHBIX NMPEANOUTECHUH;

JienIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATH €10, OpaTh OTBETCTBEHHOCThH 3a PEIlICHHE;

OLIEHUBATh MPHUOOPETEHHBIN OTIBIT;

crocoOCTBOBATh (OPMUPOBAHUIO M MPOSIBICHUIO IIUPOKOM 3pYIUIIMU B Pa3HBIX 007acTAX
3HaHUH, MOCTOSIHHO MOBBIIIATH CBON 00pa30BaTeNbHBIN U KYJbTYPHBIN YPOBEHD.

2) CaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTUBBI B JESATEIBHOCTb, OLICHUBAThH
COOTBETCTBUE PE3YJILTATOB LENISM;



BIIJICTh HABBIKAMH MTO3HABATEIHHOUW peIeKCcuu KaKk OCO3HAHUS COBEPIIAEMBIX JICHCTBUN
Y MBICIIUTEIBHBIX TPOIECCOB, UX PE3YIHTATOB U OCHOBAHHMIA, UCIIOJIE30BATh MPUEMBI pedIeCKCUN
JUTSL OIIEHKU CUTYAIlMH, BBIOOpA BEPHOTO PELICHHUS;
YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO MIPUHUMATDH PELICHUS IO UX CHUKEHHUIO;
MPUHUMATh MOTHUBBI M @pTYMEHTBI IPYTUX IIPU aHAJIU3E PE3YIIBTATOB JCSITEIbHOCTH;
3) npuHsATHE CeOS M APYIUX:
MPUHUMATD ce0s1, TOHMUMAasi CBOM HEAOCTATKH M JIOCTOMHCTBA;
MPUHUMATh MOTHUBBI M @pTYMEHTBI IPYTUX MIPU aHAJIU3E PE3YIIBTATOB JCSITEILHOCTH;
MPU3HABATH CBOE MPABO U MPABO JPYrHX Ha OMINOKH;
pa3BUBATh CIIOCOOHOCTh MOHUMATh MUP C TIO3UIIUHU APYTOrO YeIOBEKa.
NPEAMETHBIE PE3YJIbTATBI

[IpenMeTHbie pe3ynabTaTbl OCBOEHHUS COJiepKaHusl yyeOHoro mpenmera «buonorusp» Ha
yIIIyOJIEHHOM YpOBHE OPHUEHTHUPOBAHBI HAa o0ecriedeHne npouaIbHOr0 00y4eHus: 00yJarOIMnXCs
ouonorun. OHM BKIIOYAIOT: crenuduyeckue A OUOJIOTMM Hay4yHble 3HAHUS, YMEHUS H
CrocoObl JEeMCTBUII 1O OCBOEGHMIO, HMHTEPHpPETAalMd U MpeoOpa3oBaHUIO 3HAHWM, BHUIbI
JEeSITEeIbHOCTH MO TOJYyYEHHIO HOBBIX 3HAHUN W MX NPUMEHEHHIO B PA3IMYHBIX Y4EOHBIX, a
TaKKe B peajbHbIX KU3HEHHBIX cUTyauusax. [IpeaMeTHble pe3yapTaThl MPEICTaBICHbI 110 ro/1aM
W3YYEHHUS.

[IpeameTHBIC pe3ynbTaThl OCBOCHHS ydeOHOTO Tpeamera «buonorus» B 10 knacce
JOJIKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTH 3HAHUI O MECTE U PO OMOJOTUHU B CUCTEME €CTECTBEHHBIX HAYK, B
(hOopMHUpPOBAaHUM E€CTECTBEHHO-HAYYHOW KApTUHBI MHUpA, B TO3HAHUM 3aKOHOB MPUPOIBI U
pelIeHnH MpodieM palMoOHAIbHOTO MTPUPOIOTIOIL30BAHMS, O BKIIAJAE POCCUNCKUX U 3apyOeikHBIX
Y4€HBIX B pa3BUTHE OHOJIOTHH;

BIIaJICHUE CUCTEMON OMOJIOTMUYECKHX 3HAHHM, KOTOpas BKJIIOYAET: OCHOBOIOJArarolliue
OMOJIOTMYECKHE TEPMHUHBI W TOHATUS (PKU3Hb, KIIETKA, OpPraHu3M, MeTaboim3M, TOMeocTas,
CaMOperyJsius, caMOBOCIIPOU3BEICHHUE, HACIEICTBEHHOCTh, H3MEHYHBOCTh, POCT U Pa3BUTHE),
ouosornueckre Teopun (kimerounas teopus T. IlIBanmma, M. Illmetinena, P. Bupxosna,
XpOMOCOMHasi Teopus HacieiacTBeHHOcTH 1. Moprana), yuenus (H. M. BaBunoBa — o nenrpax
MHOT000pa3usi U MPOUCXOKICHUS KYIbTYPHBIX PACTCHHI), 3aKOHBI (€AMHOOOpa3usi MOTOMKOB
MIEPBOT0 MOKOJICHHUS, PACLIEIJICHUS, YUCTOTHl FaMeT, HE3aBUCUMOr0 HacienoBanus ['. Mennens,
TOMOJIOTHUECKUX PSAOB B HacleNCTBEeHHOW wusMeHuynBoctd H. W. BaBumnoa), mpuHIUMbBI
(KOMITJIEMEHTAPHOCTH);

BIIaJICHHE OCHOBHBIMU METOJAaMHU HAY4YHOT'O MO3HAHUS, UCIOJIB3YEMbIX B OMOJOTHYECKHUX
HCCIIEIOBAaHUSX )KUBBIX 00BEKTOB (ONMCAaHUE, U3MEPEHUE, HAOIIOACHNE, SKCIIEPUMEHT);

YMEHUE BBIJEIATh CYHIECTBEHHbIE MPU3HAKU: BUPYCOB, KIETOK MPOKAPUOT U YKAPHOT,
OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPTraHU3MOB, B TOM uucie OakTepuii, rpu0OB, pacTeHUM,
KUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPraHOB M CUCTEM OPraHOB PACTEHUM, KUBOTHBIX, YEIIOBEKA,
MPOLIECCOB  KU3BHENEATEIbHOCTH, MPOTEKAIOUMX B OpraHu3Max pacTeHUM, J>XUBOTHBIX U
YeJoBeKa, OMOJIOTHYECKUX MPOIIeCCOB: 0OMeHa BellecTB (MeTaboIu3M), PEBPALICHNUs SHEPTHH,
Opo>keHHsl, aBTOTPO(HOr0 M reTepoTpo(hHOrO TUIOB MUTAHHS, (POTOCHHTE3a M XEMOCHHTE3a,
MHUTO3a, Mel03a, TaMeTOreHe3a, SMOPUOreHe3a, MOCTIMOPHOHAIBHOTO Pa3BUTHSA, PAa3MHOXKEHHUS,
WHJAMBUIYAIILHOTO DPa3BUTHUA OpraHu3Ma (OHTOreHe3a), B3aMMOJEHCTBHS TEHOB, TeTepo3uca,
HCKYCCTBEHHOT'O 0TOODA;



yMEHHE YCTaHABIMBATh B3aUMOCBS3M MEXKIy OpPraHOWJAMHU KIETKM U HX (DYyHKUIHAMH,
CTPOCHHEM KJIETOK Pa3HbIX TKAHEW U WX (PYHKIMSIMH, MEXIy OpraHaMyd U CUCTEMaMH OpPraHoB y
pacTeHuil, JKMBOTHBIX M YeJOBeKa M HMX (YHKIMAMHU, MEXKIy CHUCTEMaMH OpPraHOB U UX
GyHKIMSAMHE, MEXAY dTanaMyd OOMEHa BEIECTB, dTalaMy KJIETOYHOTO IMKJIA M YKU3HEHHBIX
LIUKIOB OpraHu3MOB, OJTallaMM SMOpPUOHAIBHOTO Ppa3BUTHS, T'€HOTUIIOM U (DEHOTHUIIOM,
¢deHoTunom u (pakropamu cpenpl OOUTaAHHUS;

YMEHHE BBISBIISITh OTIUYUTEIbHBIC NMPU3HAKU JKUBBIX CHUCTEM, B TOM YHCIIE€ PACTEHUH,
KUBOTHBIX U YEJIOBEKA;

YMEHHE UCIOJIb30BaTh COOTBETCTBYIOIINE apryMEHThI, OMOJOTHYECKYI0 TEPMUHOJIOTHIO U
CHUMBOJIMKY JIJISl I0Ka3aTeJIbCTBA POACTBA OPTaHU3MOB PAa3HBIX CUCTEMATHUYECKUX TPYIIIL;

yMEHHE pemiarb OWOJIOTMYECKHE 3aJaud, BBISBISATh NPUYMHHO-CIIEICTBEHHBIE CBSI3U
MEXAY HCCIEIyeMbIMU OHOJOTMYECKMMH TpOIECCAaMM M SIBICHUSIMH, JI€1aTh BBIBOABI U
MIPOrHO3bl HA OCHOBAHMUHM TMOJIyYE€HHBIX PE3y/IbTAaTOB;

YMEHHE BBINOIHATH JJAOOpaTOpHbIE U MpakTH4ecKue paboThl, cOOMI0aTh MpaBuiia Ipu
pabote ¢ yueOHBIM U JJabOPaTOPHBIM 00OPYIOBAHHUEM;

YMEHHE BBIABUIATh TUIOTE3bl, MPOBEPSITh HUX HKCHEPUMEHTAIbHBIMH CPEICTBAMHU,
bopMynupys Ledb UCCIeA0BaHNS, aHAIM3UPOBATh MOJIyY€HHbIE pe3yJbTaThl U JeNIaTh BBIBO/IBI;

YMEHHE y4acTBOBaTh B y4EOHO-HCCIIEIOBATEIHLCKONW pabOTe MO OMOJIOTHH, SKOJOTHU H
MEJUIMHE, TPOBOJMMOI Ha 0a3e MIKOJIbHBIX HAy4YHBIX OOLIECTB, W MYOJIMYHO MPEACTaBIATH
MOJIy4YE€HHBIEC PE3YJIbTaThl HA YYCHUUECKUX KOH(PEPEHIUSX;

YMEHHME OIIEHHBAaTh OJTUYECKUE aCIEeKThl COBPEMEHHBIX HCCIeoBaHUN B o0nactu
OMOJIOTMM M MEAULMHBI (KIOHUPOBAHUE, HCKYCCTBEHHOE OIUIOJIOTBOPEHHUE, HAIIPaBICHHOE
M3MEHEHHE TeHOMA U CO3/JaHKie TPAHCTEHHBIX OPTaHU3MOB);

YMEHHUE OCYIIECTBISATh OCO3HAHHBIN BBHIOOP Oyaymiel mpohecCuoHaIbHOU IeATeTLHOCTH B
obnactu OMOJIOTUH, MEUIMHBI, OUOTEXHOJIOTUH, BETEPUHAPUH, CEIbCKOTO XO35ICTBA, MUIIEBOI
MIPOMBIIIJICHHOCTH, YIAyOIsiTh MO3HABATENbHBIM WHTEpEC, HaNpaBlIeHHBbIH Ha OCO3HAHHBIN
BBIOOpP COOTBETCTBYIOIIEH Mpodeccuu U MNPOAODKEHHE OWOJIOTMYECKOTO 00pa3oBaHus B
OpraHu3aIusaX CpelHero mpodecCUoHaIbLHOrO U BhICIIEro 00pa3oBaHUsl.

[IpenMeTrHbie pe3ynbTaThl OCBOCHHs ydeOHOro mnpeamera «buonorus» B 11 knacce
JOJIKHBI OTPAXKATh:

chOpMUPOBAHHOCTH 3HAHUM O MECTE M POJIM OMOJIOTUU B CHCTEME €CTECTBEHHBIX HayK, B
(GbopMHUpPOBAaHUHM COBPEMEHHOIN €CTeCTBEHHO-HAyYHOW KapTUHBI MHpA, B IO3HAHWUU 3aKOHOB
MPUPOJABI U PELICHUH SKOJIOTHYECKUX MPOOJIeM YeTOBEYECTBA, a TAKXKE B PEIICHUU BOIPOCOB
palMoOHAaIBLHOTO TPHPOAOINOIL30BaHUs, U B (OPMHPOBAHMHM LIEHHOCTHOTO OTHOIIEHUS K
pHupoje, OOIIECTBY, YEIOBEKY, O BKJIAJE POCCHUHCKUX M 3apyOEKHBIX YUEHBIX-OHOJIOTOB B
pa3BuUTHE OMOJIOTHH;

YMEHHUE BIa/IeTh CUCTEMOM OMOJIOTMYECKUX 3HAHHM, KOTOpas BKIIOYAET OMpPENENCHUS U
[IOHMMaHHE CYIIHOCTH OCHOBOMNOJAralomyUX OHOJOTMYECKUX TEPMUHOB M MOHATUH (BHI,
sKocucTema, Ouocgepa), Ouonormueckue Teopun (dBomronMoHHas Teopus Y. JlapBuHa,
CHUHTETHYecKasi Teopus sBoonuu), yueHus (A. H. CeBepuoBa — 0 MyTSIX M HalpaBIECHUSX
spommonnn, B.W. Bepranckoro — o 6uocdepe), 3akoHbl (reHeTHUECKOTO paBHOBecus J[k. Xapau
u B. Baiiabepra, 3apoasimeBoro cxoactsa K. M. bapa), mpasuna (Munumyma FO. JIubGuxa,
HKOJIOTUYECKOM MUpaMuUbl SHEPrun), runoressl (runoresa «mupa PHK» V. I'nnbepra);

YMEHHME BIAJETh OCHOBHBIMHM METOJAMU HAy4yHOIO IIO3HAHMs, MWCIIOJIb3yEMBIMH B
OMOJIOTUYECKUX HCCIEIOBAHUAX JKUBBIX OOBEKTOB M HKOCHUCTEM (OIHMCaHUE, HU3MEpEHHe,



HaOJII0JICHUE, SKCIEPUMEHT), ClIOCO0aMU BBISIBIICHHS U OLICHKM aHTPONOTCHHBIX M3MCHCHHU B
pUpPOJIE;

YMEHHE BBIJCIATh CYIICCTBCHHBIC NPH3HAKH: BHJIOB, OHOTCOIICHO30B, DKOCHCTEM U
ouocdepsl, CTaOMIM3UPYIOLIETO, IBIKYIIETO U Ppa3pbIBAIOIIETO €CTECTBEHHOTO OTOOpa,
AJUIOTIATPUYECKOTO M CUMITATPUYECKOTO BHI000PA30BAHUS, BIUSHUS JIBHIKYIIUX CHJ BOJIIOLUH
Ha TeHO(OH] MOMYJISIUYU, TPUCTIOCOOICHHOCTH OPraHU3MOB K Cpelie OOMTaHHs, YepeIOBAHHUSI
HAIpaBJICHUH YBOJIIOIMH, KPYTOBOPOTA BEIIECTB U MOTOKA SHEPTUH B IKOCUCTEMAX;

YMEHHE YCTaHaBJIMBAaTh B3aUMOCBSI3M MEXKIY MPOIECCAMH HBOJIIOLUH, BIKYIIUMH
CHJIAMU aHTPOTIOTeHE3a, KOMIOHCHTAMH Pa3IMYHbIX SKOCHCTEM M MPHUCHOCOOJICHUSMU K HUM
OpraHHU3MOB;

YMEHHE BBISBIIATh OTINYUTEIILHBIC TIPU3HAKH KHBBIX CUCTEM, TIPHCIIOCOOIEHHOCTh BUIOB
K cpeie oOWTaHHs, a0OMOTHYECKUX M OMOTHYECKUX KOMIIOHEHTOB JKOCHCTEM, B3aMMOCBs3EH
OpraHM3MOB B COOOIIECTBAX, AaHTPOIIOT€HHBIX H3MEHCHUH B SKOCUCTEMaX CBOCH MECTHOCTH;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIINE apPIyMEHThI, OHOJIOTHYECKYI0 TEPMUHOJIOTHIO U
CHMBOJIUKY ISl JIOKAQ3aTelbCTBA POJCTBA OPraHU3MOB pa3HBIX CHCTEMATHYECKUX TPYIII,
B3aUMOCBSI3U OPraHU3MOB U Cpe/ibl OOWTAHHSI, €IUHCTBA YEIOBEYSCKUX PAC, HEOOXOJUMOCTH
COXpaHEHHsT MHOrOOOpa3usi BUJOB M KOCHCTEM KaK YCJIOBHUS COCYIIECTBOBAHHS MPUPOJIBI U
4eJI0BEYCCTBA;

yYMEHHE peliaTh OHOJOTHYECKHE 3a7a4H, BBIABIATh NPUYMHHO-CIICIACTBCHHBIC CBSI3U
MEXIy HCCICAYEMbIMH OHOJIOTUYECKUMHU TPOIECCAMH W SIBIICHHMSIMH, JEJaTh BBIBOJBI U
MIPOTHO3BI HA OCHOBAHUH IOJTYYCHHBIX PE3YIbTaTOB;

YMEHHUE BBIMOJIHATH JIAOOPATOPHBIE W TPAKTHYECKUE pabOTHI, COONIOIATh MpaBHia TPU
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYIOBAHUEM;

YMEHHUE BBIJIBUTATh THUIOTE3bI, TPOBEPATh HUX OSKCIECPUMEHTAIBHBIMU CPEICTBAMH,
bopMynHpys 1ENb UCCISIOBAHMS, aHATTM3UPOBATh MOJTYYCHHBIC PE3YJIbTATHI U JICJIaTh BHIBOJIBI,

YMEHHUE y4acTBOBaTh B Y4EOHO-HCCIIEIOBATEIbCKONH paboTe Mo OWOJIOTHH, SKOJOTHH H
MEIUIIMHE, TPOBOAMMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, W IYyOJMYHO TPEICTABIATH
MOJTyYCHHBIC PE3Y/IbTAThl HA YUCHUUECKUX KOHPEPEHITHSIX;

YMEHHUE OICHUBATh THUIOTE3bl W TEOPUH O NPOMCXOXKIACHUU JKU3HHU, 4YEJIOBEKA U
YeJIOBEUECKMX Pac, O MPHUYMHAX, MOCIEACTBHSX M CIIOCO0aX MPEJOTBpAICHHS TI00aTbHBIX
W3MEHEHUH B Ouocdepe;

YMEHHUE OCYIIECTBIISITh OCO3HAHHBIN BBIOOP Oyayiiei nmpodhecCHoHAbHOW ACSITEIIbHOCTH B
oOmactd  OMOJIOTMH, OSKOJIOTHH, IPHPOJOINOIB30BAHMS,  MEIUIMHBI, OHOTEXHOJIOTHH,
TICUXOJIOTUH, BETCPUHAPUH, CEIILCKOTO XO3SMCTBA, MUINEBOW MPOMBIIUICHHOCTH, YIriyOJIsaTh
MO3HABATEJIbHBI HMHTEPEC, HAINPABICHHBI HAa OCO3HAHHBI BBIOOP COOTBETCTBYIOIICH
npoeccCu M TMPOAOJDKCHHE OWOJOTHYEeCKOro o00pa3oBaHHs B OPraHHM3aLMSIX CpPEIHETOo
po(eCcCHOHATBHOTO U BBICIIETO 00pa30BaHMUSL.



TEMATHYECKOE IINTAHUPOBAHMHME 10 KJIACC

DJIEeKTPOHHbIE
(uu¢pposwIe)
KoJsmmyecTBo yacoB o0pa3oBaTejibHbIe
HaumeHoBaHue pa3ie/ioB U TeM
Ne i/ pecypchl
MpPOrpamMMblI
Beero KonTtpoJbHbie IIpakTH4eckue
padoTsbI padoThI
1 buonorus kak Hayka 1 https://m.edsoo.ru/7f41cc74
2 JKuBble CUCTEMBI M UX H3YUCHHE 2 1 https://m.edsoo.ru/7f41cc74
3 buostorus kieTku 0.5 https://m.edsoo.ru/7f41cc74
4 XuMHUYECKast OpraHu3arys KICTKH 10 https://m.edsoo.ru/7f41cc74
5 CrpoeHrie U QYHKIMH KICTKH 8 https://m.edsoo.ru/7f41cc74
06
6 MEH BEIECTR I NPEFPAICHHE SHEPrHit B 9 1 https://m.edsoo.ru/7f41cc74
KJIETKE
H
7 ,? CACACTBEHHAS HH(OPMALIHA 1 peanH3anis 9 0.5 https://m.edsoo.ru/7f41cc74
e€ B KJIeTKE
YKW3HEHHBIN IUKIT KJIETKU 6 1 1 https://m.edsoo.ru/7f41cc74
CtpoeHue U GYHKIIMH OPTaHU3MOB 17 1.5 https://m.edsoo.ru/7f41cc74
10 Pa3MHOKeHHE U pa3BUTHE OPraHU3MOB 8 1.5 https://m.edsoo.ru/7f41cc74
T _
11 CHOTHIE — HayiKa © HACHCACTBEHOCTH 1 2 0.5 https://m.edsoo.ru/7f41cc74
W3MEHYUBOCTH OPraHU3MOB
12 3aKOHOMEPHOCTH HACJIEJICTBEHHOCTH 10 https://m.edsoo.ru/7f41cc74
13 3aKOHOMEPHOCTH U3MEHYUBOCTH 6 1 https://m.edsoo.ru/7f41cc74
14 I'eneruka yenoBeka 3 0.5 https://m.edsoo.ru/7f41cc74
15 Cenexiusi OpraHu3MOB 4 1 https://m.edsoo.ru/7f41cc74
16 bruoTexHonorHs U CHHTETHYECKAsE OMOTIOTHS 4 https://m.edsoo.ru/7f41cc74



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
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Hrorosas KoHTpoJbHAs paboTa

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13




11 KJIACC

KoJsimyecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM
Ne i/ Konrtpoabubie | Ilpakruueckue | (uuppoBbie)
NPOrpaMMbl Bcero
padoThI padoTbl o0pa3oBaTe/IbHbIE
pecypchbl
1 3apok/ieHue U pa3BUTHE BOJIIOLUOHHBIX 4 1 bubnnorexa [JOK
NpeACTaBICHUN B OMOJIOTUH https://m.edsoo.ru/7f41cc74
bubmmoreka [{OK
2 M & 1 2
HKPOIBOIOIHA H £€ pesymbTathl ° https://m.edsoo.ru/7f41cc74
3 Maxkpo3BOJIOIHS U €€ Pe3yIIbTaThl 7 bubmmorexa LIOK
p 1 pesy https://m.edsoo.ru/7f41cc74
4 [IpoucxoxaeHve U pa3BUTHE )KU3HU HA 16 15 bubmuorexa [JOK
3emute ' https://m.edsoo.ru/7f4lcc74
bu6mmoreka [IOK
5 I1 - 11 1
POMCXOXKICHHE YeTIOBEKa — aHTPOTIOTCHE3 https://m.edsoo.ru/7fA1cc74
6| optummomos n nasoprammenmmne v | 3 1 05 | BromoresalloK
P Haopra ' https://m.edsoo.ru/7f41cc74
C OKpYXKaroIIei cpenoit
bubnuoreka [JOK
7 i 10 0.5
KOOI BUIOB H HOMyJIALHiL https://m.edsoo.ru/7f41cc74
bubnuoreka [JOK
8 0 10 1.5
Opranu3MBL H Cpeia 0OHTaHHA https://m.edsoo.ru/7f41cc74
9 DKOJIOTHS COOOIIECTB. IKOIOTHUCCKHE 13 05 bu6mmoreka [JOK
CHUCTEMBI ' https://m.edsoo.ru/7f41cc74
bu6mmoreka [JOK
10 b — 6
HoC(hepa — II0baTbHAA JKOCHCTEMa https://m.edsoo.ru/7f41cc74
11 UYenoBek u OKpyKarolas cpena 6 bubnuorexa [IOK



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

https://m.edsoo.ru/7f41cc74

12 HTtoroBoe KOHTPOJILHOE TECTUPOBAHUE

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

102

7.5



https://m.edsoo.ru/7f41cc74




IHOYPOYHOE INTAHUPOBAHHUE

10 KJIACC
[ara DJIeKTpOHHbIe HH(poBbIe
KoanuecTBO 4acoB H3YyYCHUA oﬁpasonaTe.Hbele pecypcChbl
Ne
Tema ypoka
n/m Kontpon | TIlpakruu
Bcero | bHBbIE ecKHue
padoThI padoTsbI
brostorus kak KOMILICKCHAsT HayKa https://academy-
1 M KaK 4acTh COBPEMEHHOTO 1 content.myschool.edu.ru/lesson/5¢523154-
oOrrecTBa 8bfa-4fdf-bdf8-fb62770d3862
https://academy-
2 JKuBbIE CHCTEMBI M UX CBOMCTBA 1 content.myschool.edu.ru/lesson/c45176a3-
2766-4ff7-b293-4b9d940ff6de
ypOBHeBaﬂ OpraHru3anusa )KUBbIX https://academv-
3 cncTent 1 content.myschool.edu.ru/lesson/15bc113d-
cab1-4730-8ca3-8¢c3862e30f75
I/ICTOpI/ISI OTKPBITUA U U3YUCHUA https://academv-
4 xerki, Kietousas Teopis 1 content.myschool.edu.ru/lesson/4e8b5cdb-
f414-40a6-9aed-638dd73a0475
Metoasl MONEKYIIPHON U
KJIETOYHOU 6I/IOJ'IOFI/II/I.
[MpakTrueckas padota «3yuenne https://academy-
5 METO/I0B KJICTOYHOI OMOJIOTHH 1 0.5 content.myschool.edu.ru/lesson/4e8b5cdb-

(xpomarorpadusi, snexrpodopes,
muddepeHnnaibHoe
uentpudyruposanue, [TLP)»

f414-40a6-9aed-638dd73a0475



https://academy-content.myschool.edu.ru/lesson/5c523154-8bfa-4fdf-bdf8-fb62770d3862
https://academy-content.myschool.edu.ru/lesson/5c523154-8bfa-4fdf-bdf8-fb62770d3862
https://academy-content.myschool.edu.ru/lesson/5c523154-8bfa-4fdf-bdf8-fb62770d3862
https://academy-content.myschool.edu.ru/lesson/c45176a3-2766-4ff7-b293-4b9d940ff6de
https://academy-content.myschool.edu.ru/lesson/c45176a3-2766-4ff7-b293-4b9d940ff6de
https://academy-content.myschool.edu.ru/lesson/c45176a3-2766-4ff7-b293-4b9d940ff6de
https://academy-content.myschool.edu.ru/lesson/15bc113d-cab1-4730-8ca3-8c3862e30f75
https://academy-content.myschool.edu.ru/lesson/15bc113d-cab1-4730-8ca3-8c3862e30f75
https://academy-content.myschool.edu.ru/lesson/15bc113d-cab1-4730-8ca3-8c3862e30f75
https://academy-content.myschool.edu.ru/lesson/4e8b5cdb-f414-40a6-9aed-638dd73a0475
https://academy-content.myschool.edu.ru/lesson/4e8b5cdb-f414-40a6-9aed-638dd73a0475
https://academy-content.myschool.edu.ru/lesson/4e8b5cdb-f414-40a6-9aed-638dd73a0475
https://academy-content.myschool.edu.ru/lesson/4e8b5cdb-f414-40a6-9aed-638dd73a0475
https://academy-content.myschool.edu.ru/lesson/4e8b5cdb-f414-40a6-9aed-638dd73a0475
https://academy-content.myschool.edu.ru/lesson/4e8b5cdb-f414-40a6-9aed-638dd73a0475

BxonHoe TectupoBaHue.

https://academy-

6 X HMIECKIH COCTAR KIETKI content.myschool.edu.ru/lesson/f0169498-
8927-400e-81b5-27a76afed81b
MuHnepalibHbIE BEIIECTBA KIIETKH, https://academy-
7 11X GHOOTHYECKA PO content.myschool.edu.ru/lesson/f0169498-
8927-400e-81b5-27a76afed81b
Opranndecke BenecTBa KIEeTKH
— OEJIKH. https://academy-

8 JlaboparopHas paboTa 0.5 content.myschool.edu.ru/lesson/7248ccfd-
«O0OHapyXeHHE OCITKOB C MIOMOIIIBIO 3595-44e2-9ead-al5ec719¢673
KAa4C€CTBCHHBIX peaKquI»

CaoiicTBa, KIaccupuKaius u nttps://acaderny-
9 PR ,6em<013 content.myschool.edu.ru/lesson/0215437a-
0f2e-4c47-8760-2a9e2f77¢89¢c
OpFaHI/I‘IeCKI/Ie BCIICCTBA KIJIICTKU https://academv-
10  yrnesose content.myschool.edu.ru/lesson/7248ccfd-
3595-44e2-9ead-al5ec719¢c673
OpraHqucm/Ie BCIIIECTBA KIJIICTKHU https://academv-
11 B content.myschool.edu.ru/lesson/7248ccfd-
3595-44e2-9ead-al5ec719¢673
Hyxneunossie kucnotsl. IHK u
PHK. JIaGoparophas paboTa https://academy-

12 «HMccnenoBanue HyKJICHHOBBIX 0.5 content.myschool.edu.ru/lesson/7248ccfd-
KHCJIOT, BBIJCICHHBIX M3 KJIIETOK 3595-44e2-9ead-al5ec719c673
PA3JIMIHBIX OPraHU3MOB»

Crpoenue u pyHkiun ATO. https://academy-
13 Hpyrue Hykieo3uarpudocdars content.myschool.edu.ru/lesson/7248ccfd-

(HT®D)

3595-44e2-9ead-al5ec719¢c673



https://academy-content.myschool.edu.ru/lesson/f0169498-8927-400e-81b5-27a76afed81b
https://academy-content.myschool.edu.ru/lesson/f0169498-8927-400e-81b5-27a76afed81b
https://academy-content.myschool.edu.ru/lesson/f0169498-8927-400e-81b5-27a76afed81b
https://academy-content.myschool.edu.ru/lesson/f0169498-8927-400e-81b5-27a76afed81b
https://academy-content.myschool.edu.ru/lesson/f0169498-8927-400e-81b5-27a76afed81b
https://academy-content.myschool.edu.ru/lesson/f0169498-8927-400e-81b5-27a76afed81b
https://academy-content.myschool.edu.ru/lesson/7248ccfd-3595-44e2-9ead-a15ec719c673
https://academy-content.myschool.edu.ru/lesson/7248ccfd-3595-44e2-9ead-a15ec719c673
https://academy-content.myschool.edu.ru/lesson/7248ccfd-3595-44e2-9ead-a15ec719c673
https://academy-content.myschool.edu.ru/lesson/0215437a-0f2e-4c47-8760-2a9e2f77c89c
https://academy-content.myschool.edu.ru/lesson/0215437a-0f2e-4c47-8760-2a9e2f77c89c
https://academy-content.myschool.edu.ru/lesson/0215437a-0f2e-4c47-8760-2a9e2f77c89c
https://academy-content.myschool.edu.ru/lesson/7248ccfd-3595-44e2-9ead-a15ec719c673
https://academy-content.myschool.edu.ru/lesson/7248ccfd-3595-44e2-9ead-a15ec719c673
https://academy-content.myschool.edu.ru/lesson/7248ccfd-3595-44e2-9ead-a15ec719c673
https://academy-content.myschool.edu.ru/lesson/7248ccfd-3595-44e2-9ead-a15ec719c673
https://academy-content.myschool.edu.ru/lesson/7248ccfd-3595-44e2-9ead-a15ec719c673
https://academy-content.myschool.edu.ru/lesson/7248ccfd-3595-44e2-9ead-a15ec719c673
https://academy-content.myschool.edu.ru/lesson/7248ccfd-3595-44e2-9ead-a15ec719c673
https://academy-content.myschool.edu.ru/lesson/7248ccfd-3595-44e2-9ead-a15ec719c673
https://academy-content.myschool.edu.ru/lesson/7248ccfd-3595-44e2-9ead-a15ec719c673
https://academy-content.myschool.edu.ru/lesson/7248ccfd-3595-44e2-9ead-a15ec719c673
https://academy-content.myschool.edu.ru/lesson/7248ccfd-3595-44e2-9ead-a15ec719c673
https://academy-content.myschool.edu.ru/lesson/7248ccfd-3595-44e2-9ead-a15ec719c673

CexBenupoBanue [JHK. Meroapt

https://academy-

14 TCHOMUKH, TPAHCKPUIITOMHKH, content.myschool.edu.ru/lesson/070c3elb-
MIPOTECOMUKH. ed0e-4857-8b6e-d5758b8ba098
https://academy-
15 MeTo/ibl CTPYKTYPHOM OHOJIOTHH. content.myschool.edu.ru/lesson/070c3elb-
ed0e-4857-8b6e-d5758b8ba098
Tunel knerok. [IpokapuoTnueckas fttps:iaceemy-
16 reTia content.myschool.edu.ru/lesson/86c00dc3-
4fd0-40aa-b7ec-3de0a656¢f42
CTpOGHI/Il_eI 3y1<apnomqec1<§n htts://academy-
17 :EETKH' paKTqueCKaﬂ pa OTaU 0.5 content.myschool.edu.ru/lesson/a9152604-
YCHHE CROUCTE KIETORHON 585b-4bf9-923¢-d6a9d6847d3f
MeMOpaHbI»
https://academy-
18 [ToBepXHOCTHBIH ammapar KICTKH content.myschool.edu.ru/lesson/a9152604-
585b-4bf9-923c-d6a9d6847d3f
OnHomMeMOpaHHBIC OPTaHOUIBI
kierku. [IpakTnueckas pabora https://academy-
19 «M3yuenue IBUKEHUS 0.5 content.myschool.edu.ru/lesson/a9152604-
[UTOILIA3MbI B PACTUTEIIBHBIX 585b-4bf9-923c-d6a9d6847d3f
KIJICTKax»
HOJ’IyaBT OHOMHBIC OpPIraHOUIbI
20 A 0.5 content.myschool.edu.ru/lesson/a9152604-
585b-4bf9-923c-d6a9d6847d3f
ACTUIa3MOJIN3a B PACTUTCIIBHBIX
KIJIECTKax»
21 HememOpaHHbIe OpraHoOuIbI https://academy-



https://academy-content.myschool.edu.ru/lesson/070c3e1b-ed0e-4857-8b6e-d5758b8ba098
https://academy-content.myschool.edu.ru/lesson/070c3e1b-ed0e-4857-8b6e-d5758b8ba098
https://academy-content.myschool.edu.ru/lesson/070c3e1b-ed0e-4857-8b6e-d5758b8ba098
https://academy-content.myschool.edu.ru/lesson/070c3e1b-ed0e-4857-8b6e-d5758b8ba098
https://academy-content.myschool.edu.ru/lesson/070c3e1b-ed0e-4857-8b6e-d5758b8ba098
https://academy-content.myschool.edu.ru/lesson/070c3e1b-ed0e-4857-8b6e-d5758b8ba098
https://academy-content.myschool.edu.ru/lesson/86c00dc3-4fd0-40aa-b7ec-3de0a656cf42
https://academy-content.myschool.edu.ru/lesson/86c00dc3-4fd0-40aa-b7ec-3de0a656cf42
https://academy-content.myschool.edu.ru/lesson/86c00dc3-4fd0-40aa-b7ec-3de0a656cf42
https://academy-content.myschool.edu.ru/lesson/a9152604-585b-4bf9-923c-d6a9d6847d3f
https://academy-content.myschool.edu.ru/lesson/a9152604-585b-4bf9-923c-d6a9d6847d3f
https://academy-content.myschool.edu.ru/lesson/a9152604-585b-4bf9-923c-d6a9d6847d3f
https://academy-content.myschool.edu.ru/lesson/a9152604-585b-4bf9-923c-d6a9d6847d3f
https://academy-content.myschool.edu.ru/lesson/a9152604-585b-4bf9-923c-d6a9d6847d3f
https://academy-content.myschool.edu.ru/lesson/a9152604-585b-4bf9-923c-d6a9d6847d3f
https://academy-content.myschool.edu.ru/lesson/a9152604-585b-4bf9-923c-d6a9d6847d3f
https://academy-content.myschool.edu.ru/lesson/a9152604-585b-4bf9-923c-d6a9d6847d3f
https://academy-content.myschool.edu.ru/lesson/a9152604-585b-4bf9-923c-d6a9d6847d3f
https://academy-content.myschool.edu.ru/lesson/a9152604-585b-4bf9-923c-d6a9d6847d3f
https://academy-content.myschool.edu.ru/lesson/a9152604-585b-4bf9-923c-d6a9d6847d3f
https://academy-content.myschool.edu.ru/lesson/a9152604-585b-4bf9-923c-d6a9d6847d3f
https://academy-content.myschool.edu.ru/lesson/a9152604-585b-4bf9-923c-d6a9d6847d3f

KIJIICTKH

content.myschool.edu.ru/lesson/a9152604-
585b-4bf9-923c-d6a9d6847d3f

https://academy-

22 CrpoeHue U QyHKLIUH sapa content.myschool.edu.ru/lesson/0810f15f-
a477-4c70-9f41-1270516b7afl
CpaBHuTENbHAS XapaKTepUCTHUKA https://academy-

23 IICTOK dyKapHOT. JlabopatopHas 0.5 content.myschool.edu.ru/lesson/0810f15f-
pabota «H3yuerue crpoeiis a477-4c70-9f41-1270516b7af1
KJICTOK PAa3JIMYHBIX OPraHu3MOB»

AcCUMMITALNS U TUCCUMWIALMS —
JIBE€ CTOPOHBI MeTaboau3Ma. THITbI
obOmeHa BernectB. JlabopaTopHas https://academy-

24 paboTta «M3yuenune content.myschool.edu.ru/lesson/cdc6b0d2-
KaTaJIMTUYECKOU aKTUBHOCTH 866f-4e35-9168-ceeabel24e55
(dhepMeHTOB (Ha IPUMEPE aMHJIa3bI
WJTU KaTajiasbl)»

DepMEeHTaTUBHBIN XapakTep
peaKuHﬁ KJIETOYHOI'O
MeTtabonu3ma. JlabopaTopHas https://academy-

25 padora «sysenue 0.5 content.myschool.edu.ru/lesson/cdc6b0d2-
‘epMeRTATHERONO paciteTneHIA 866f-4¢35-9168-ceeabel24e55
IEPOKCHUAA BOJOPOJA B
PACTHUTCIIbHBIX U JKUBOTHBIX
KIJIIECTKax»

BCHKI/I-aKTI/IBaTOpLI " OEIKHU- httDS://academv-

26 MHTHGHTOpE: content.myschool.edu.ru/lesson/cdc6b0d2-

866f-4e35-9168-ceeabel124e55

97 ABTOTpO(DHBIN THIT 0OOMEHa https://academy-

BCIICCTB

content.myschool.edu.ru/lesson/27¢c57b97-



https://academy-content.myschool.edu.ru/lesson/a9152604-585b-4bf9-923c-d6a9d6847d3f
https://academy-content.myschool.edu.ru/lesson/a9152604-585b-4bf9-923c-d6a9d6847d3f
https://academy-content.myschool.edu.ru/lesson/0810f15f-a477-4c70-9f41-1270516b7af1
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ee02-4b2c-97ac-223ab66c2417

https://academy-

28 doTocuHTE3 content.myschool.edu.ru/lesson/27¢57b97-

ee02-4b2c-97ac-223ab66c2417
Xemocunres. JlaboparopHas https://academy-

29 pabota «CpaBHEHHE MPOIIECCOB 0.5 content.myschool.edu.ru/lesson/27c57b97-
(hOTOCHHTE3a 1 XeMOCHHTE32) ee02-4b2c-97ac-223ab66c247
Anaspo0OHbIe opranu3Mbl. Buanl
6p0>KI;HI/ISI. HagopaTopHaﬂ pagom nttps://acaderny-

30 «CpaBHEHIE TPOLIECCOB GPOrKEHN content.myschool.edu.ru/lesson/1f60acef-

6051-44ce-bh66-6f75e4d59480
U ObIXaHUS)
AspoOHBIE OpraHu3Mbl. DTaIlbl nttps://acaderny-

31 JHEpreTHECKOro OGMERa content.myschool.edu.ru/lesson/1f60acef-

6051-44ce-bb66-6f75e4d59480
DHeprust MEMOPAHHOT'O TPaJIUCHTA https://academy-

32 npotoHoB. Cunte3 AT®: pabora content.myschool.edu.ru/lesson/1f60acef-
npoToHHOM AT®-cHHTa3BI 6051-44ce-bb66-6f75e4d59480

https://academy-

33 Peakiuy MaTpuyHOIO CHHTE3a content.myschool.edu.ru/lesson/05b30833-
2ed2-445b-b4ae-823f126b73d0

Tpanckpunus — MaTpUUHbBINA https://acadermy-

34 cvrrres PHK content.myschool.edu.ru/lesson/05b30833-
2ed2-445b-b4ae-823f126b73d0
https://academy-

35 Tpancnsiuus u e€ Tamnsl content.myschool.edu.ru/lesson/05b30833-
2ed2-445b-b4ae-823f126b73d0

36 KomupoBanue amunokucnot. Poib https://academy-

pubocom B OMocuHTEe3€e Oenka

content.myschool.edu.ru/lesson/05b30833-
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2ed2-445b-b4ae-823f126b73d0

Opranuzaiys reHoma y IpoKapuoT

37
U DYKapuoT
38 MonexyinspHble MEXaHU3MBbI
DKCIIPECCUU T'€HOB Y DYKapUOT
Bupycsl — BHekIeTOUHBIE (DOPMBI
)KI/IEIZI/I 158 O6J'II/IFaTHI)Ie napagnzl. httDS://academv-
39 Mpaxrieckas paGoa «Cosarie 0.5 content.myschool.edu.ru/lesson/eb33fad3-
8d72-4e0b-bbc5-4c86e312fb15
MOJIEJIU BUPYCA»
Bupychsie 3a0o0eBaHus YemoBeKa nttps://acaderny-
40 JHBOTHBLX, pacTeRiii ’ content.myschool.edu.ru/lesson/eb33fad3-
’ 8d72-4e0b-bbc5-4c86e312fh15
HanorexHosornu B OM0JIOTUA U
41 MenumyHe. JKu3HEeHHbBIA UK
KJICTKH.
https://academy-
42 Marpuunsriii cuares JJHK content.myschool.edu.ru/lesson/a494c3cb-
b7c7-4815-b7al-155c7245fdbf
Xpomocomsl. JlabopaTopHas https://academy-
43 pabora "M3yueHre XpoMOCOM Ha 0.5 content.myschool.edu.ru/lesson/a494c3cb-
TOTOBBIX MHKpOIpenapaTax” b7c7-4815-b7al-155c7245fdbf
https://academy-
44 Jlenenue KIETKH-MHTO3. content.myschool.edu.ru/lesson/a494c3cb-
b7c7-4815-b7al-155c7245fdbf
Twumel K1eToxK. KapI/IOKI/IHe3 u https://academv-
45 warokunes.Jlaboparopuas padora 0.5 content.myschool.edu.ru/lesson/a494c3chb-

"HaOxroneaue MUTO3a B KJIIETKax
KOHYMKa KOpeIIka Jyka (Ha

b7c7-4815-b7al-155¢c7245fdbf
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rOTOBBIX MUKpoOIIpenaparax)"

[IpomexyTOYHOE KOHTPOIBHOE

46
TECTHPOBAHUE.
47 Perymsius >kM3HEHHOTO UK
KJIIETOK
48 OpranusMm Kak eMHOE 11eJI0e
Txanu pacrenuii. JlabopaTopHas
49 pabota «/3y4ueHne TkaHeh 0.5
pacTeHui»
TkaHU )KMBOTHBIX M YEJIOBEKA.
50 JlaboparopHas padota «3yuenue 0.5
TKaHEH KUBOTHBIX)»
Opranbl. CHCTEMBI OpPraHOB.
51 JlaGopaTtopHnas pabora «3y4yeHue 0.5
OpraHOB IIBETKOBOTO PACTCHHSD»
52 Ormopa Tena opraHu3MoB
53 JIBM>KEHHE OpPraHU3MOB
54 [Iuranue opraHu3MoB
[TuTanue NO3BOHOYHBIX KHUBOTHBIX.
55 [TumeBapuTenbHas cucreMa
YeoBeKa
56 JIpIXxaHue OpraHu3MoB
57 JIpIxaHue MO3BOHOYHBIX JKUBOTHBIX
1 YeloBeKa
58 TpancmopT BeliecTB y OpraHu3MoB
59 KposeHocHas cucrema

ITO3BOHOYHBIX JKUBOTHBIX U




YCJI0BCKa

60 Brienenue y opranusmMoB

61 3ammTa y OpraHu3MoB

62 NMMyHHas cuctema yenoBeka

63 PazpaxkxuMocCTh U peryismust y

OpPraHU3MOB
I'ymopanbHas peryauus u
64 SHIOKPUHHAS CUCTEMA KUBOTHBIX
1 YeJIOBeKa
https://academy-

65 ®opMbI pa3MHOKEHUS] OPraHU3MOB content.myschool.edu.ru/lesson/44d23e03-
5225-4e6f-a455-559e9d843dh9
https://academy-

66 [TomoBoe pa3MHOKEHHE content.myschool.edu.ru/lesson/44d23e03-
5225-4e6f-a455-559e9d843dh9
https://academy-

67 Meiios content.myschool.edu.ru/lesson/0f5f2936-
e558-48d1-869f-eab1c182d9b8

I'amerorenes. OGpa3oBaHue u
pa3BUTHE MOJOBBIX KIETOK. https://academy-
68 JIabopatopras padota «3ydyenue 0.5 content.myschool.edu.ru/lesson/0f5f2936-
CTPOEHHS TIOJIOBBIX KJIETOK Ha £558-48d1-869f-eab1c182d9b8
TOTOBBIX MUKpOIIpenapaTax»
NunauBuayansHoe pa3BUTHE https:/academy-

69 OPraHH3MOB — OHTOreHE3 content.myschool.edu.ru/lesson/c081bbd7-
b846-42ec-9bb9-c0ff9388e41d

70 3akmaaka OpraHoB U TKaHEH U3 https://academy-

3apOJbIIIICBBIX JIUCTKOB

content.myschool.edu.ru/lesson/c081bbd7-
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b846-42ec-9bb9-c0ff9388e41d

Poctru Pa3BHUTUC )KMBOTHBIX.
Jlaboparopuas padoTa

https://academy-

71 «BbIsIBNICHHE IPU3HAKOB CXOJICTBA 0.5 content.myschool.edu.ru/lesson/c081bbd7-
3apO/IbIIIeH TO3BOHOYHBIX b846-42ec-9bb9-c0ff9388e41d
KHUBOTHBIX»

Pa3MHo>1feHHe U pa3BUTHE https://academy-
72 izCTTeHHH' Jlabopatopuias pabota 0.5 content.myschool.edu.ru/lesson/99d9a91a-
POCHHE OpFation pasMHOMCHILA 3f8e-49ch-bced-3a25e634110
BBICIIHUX PACTCHUN)
Hcropus cTaHOBIEHUS U pa3BUTHUSA https:academy-
73 FeHETHKH KaK HayKn content.myschool.edu.ru/lesson/8088b7fa-
1bac-4¢85-9905-a91d41ed378
OCHOBHBIE TIOHSITHS U CHMBOJIBI
https://academy-

74 reuetiki. Jlaboparopuas padota 0.5 content.myschool.edu.ru/lesson/8088b7fa-
«/lposoduuna xax obwerr 1bac-4¢85-9905-a91d41ed37f8
T€HETUYCCKUX HUCCIICJOBAHUMN
3aKOHOM€pHOCTI/I HacJIeJOBaHUsA
MPpU3HAKOB. MOHOTHOpHIHOE https://academy-

75 Cerme aiite. lparririeckas 0.5 content.myschool.edu.ru/lesson/da2765cd-
padota "Hsyciue pesysTaton a327-4526-hef3-Teccle3cd9cs
MOHOFI/I6pI/II[HOFO CKpCIIUBAHUA Y
apo3o¢uis"

76 ]_II/ITOJ'IOFI/ILICCKI/IC OCHOBBI
MOHOFI/I6pI/IL[HOFO CKpCIIUBaHUS

77 AHaJ'II/IBI/IpyIOH_ICC CKpCIIUBaHHC.

Hemnonnoe AOMHUHHUPOBAHUC.
78 JiurubpuiHoe CKpenuBaHue. 0.5 https://academy-
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[Ipaktuyeckas padora «M3yueHue
pe3yAbTaTOB AUTUOPUIHOTO
CKPEUIMBAHUA Y APO30(PUITBD)

content.myschool.edu.ru/lesson/67987237 -
3081-4683-970c-1dd5857cf5bf

uTonornyeckue 0CHOBBI

https://academy-

79 S — content.myschool.edu.ru/lesson/67987237-

3081-4683-970c-1dd5857cf5bf
CueruieHHO€e HAaCJIEI0BAHNE https://academy-
80 S content.myschool.edu.ru/lesson/f9e74bbf-
4477-4452-b5a1-3f990c947800
XpOMOCOMHAsI TEOPUS nttps://acaclermy-
81 content.myschool.edu.ru/lesson/a3431d82-
HACICACTBEHHOCTH 0871-46fe-a5a8-eca3491d454a
https://academy-

82 I'eneTuka mosa content.myschool.edu.ru/lesson/143bch4f-
232b-4e0c-84a7-7b6b48306d6b
https://academy-

83 T'eHOTHIT KaK LEJIOCTHAA CUCTEMA content.myschool.edu.ru/lesson/143bcb4f-
232b-4e0c-84a7-7b6b48306d6b

84 ['eneTnyeckuii KOHTPOJIb PA3BUTHS

pacTeHUM, )KUBOTHBIX U YEJIOBEKA
H3meHunBOCTH TPU3HAKOB. Bribl https://academy-

85 AMEHTHEOCTIH content.myschool.edu.ru/lesson/e1564a9c-
0f9c-4060-abd6-435067cecl4d
https://academy-

86 MoudrkanoHHas U3MEHYUBOCTh content.myschool.edu.ru/lesson/e1564a9c-
0f9c-4060-abd6-435067cecl4d

87 BapuauuonHslii psa u 05

BapuallMOHHAag KpuBas.
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Jlaboparopuas paboTa
«HccnenoBanue 3aKkOHOMEPHOCTEN
MO (UKATIOHHON H3MEHUMUBOCTH.
[TocTpoenue BapualimOHHOTO psija
Y BApUALIMOHHOMN KPUBON»

TI'enoTunmyeckas N3MEHYHNBOCTb.

https://academy-

88 KoMOHHATHBHAS HAMEHIHBOCTE content.myschool.edu.ru/lesson/e1564a9c-
0f9c-4060-abd6-435067cecl4d
MyTanmnoHHas H3MESHUYNBOCTb.
H;:K:H‘—IGCK&SI pabora «MyTtauuu y https://acaclermy-
89 pO30HIE (HA FOTOBEIX 0.5 content.myschool.edu.ru/lesson/e1564a9c-
0f9c-4060-abd6-435067cecl4d
MUKpOTpernaparax)»
3aKOHOMEPHOCTH MYTAIIHOHHOTO
90 nporiecca. JNUreHETHKa U
SIUTCHOMUKA
I'enetrka yenoBeka. [IpakTrueckas https://academy-
91 pabota «CocTaBiieHUE U aHATIU3 0.5 content.myschool.edu.ru/lesson/bb1da599-
POJIOCTIOBHO» 4162-44bb-b97d-8e7165598966
https://academy-
92 MeToabl MEAUIIMHCKON TEHETUKA content.myschool.edu.ru/lesson/bb1da599-
4162-44bb-b97d-8e7165598966
3HaueHne MeOUIINHCKON I'eHETUKH https://academy-
93 i;i:i?{:iif?:lg:;;f;;;ﬂﬂ content.myschool.edu.ru/lesson/bb1da599-
4162-44bb-b97d-8e7165598966
YeJIoBeKa
OCHOBHEBIE TIOHATHS CEJIEKIUH. https://academy-
94 JIaGopatopHas pabota «3yuenue 0.5 content.myschool.edu.ru/lesson/86acad55-

COPTOB KYJIbTYPHBIX PAaCTEHUH U

2279-4152-a48a-840d20ce0270



https://academy-content.myschool.edu.ru/lesson/e1564a9c-0f9c-4060-abd6-435067cec14d
https://academy-content.myschool.edu.ru/lesson/e1564a9c-0f9c-4060-abd6-435067cec14d
https://academy-content.myschool.edu.ru/lesson/e1564a9c-0f9c-4060-abd6-435067cec14d
https://academy-content.myschool.edu.ru/lesson/e1564a9c-0f9c-4060-abd6-435067cec14d
https://academy-content.myschool.edu.ru/lesson/e1564a9c-0f9c-4060-abd6-435067cec14d
https://academy-content.myschool.edu.ru/lesson/e1564a9c-0f9c-4060-abd6-435067cec14d
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https://academy-content.myschool.edu.ru/lesson/86acad55-2279-4152-a48a-840d20ce0270

mopoa AOMallHUX JKUBOTHBIX»

MeTomp! CENeKIIMOHHON PabOTHI.

https://academy-

95 JlabopatopHas pabota «3yucHue 1 0.5 content.myschool.edu.ru/lesson/86acad55-
METOJIOB CEJICKI[UH PACTCHUIN 2279-4152-a48a-840d20ce0270
JIOCTIOKEHHSI CEICKIIMU PACTCHUN U https://academy-

96 KHUBOTHBIX. [IpakTHueckas padboTa 1 content.myschool.edu.ru/lesson/86acad55-
«[TpuBHBKa pacTeHUI» 2279-4152-a48a-840d20ce0270
CoxpaHeHue, U3ydeHue u https://academy-

97 HCIOJIb30BAHNE T€HETUIECKUX 1 content.myschool.edu.ru/lesson/86acad55-
pecypcoB 2279-4152-a48a-840d20ce0270
buorexHomorusa kak HayKa U https://academv-

98 ;Tpacnb HpOHSBO?TBa' 1 0.5 content.myschool.edu.ru/lesson/133b0166-

paiciriecka pabota «Hsyscue fc35-4291-a264-14aaee2f5897
00BEKTOB OMOTEXHOJIOT I

99 OCHOBHBIE HaIlpaBJICHUS 1
CUHTETUYCCKON OMOJIOTHH
XpOMOCOMHAs U TCHHAS htips://academy-

100 ——— 1 content.myschool.edu.ru/lesson/133b0166-
fc35-4a91-a264-14aaee2f5897
https://academy-

101 MeauuuHcKue OMOTEXHOJIOTUN 1 content.myschool.edu.ru/lesson/133b0166-
fc35-4a91-a264-14aaee2f5897

[ToBTOpenue, 06061IeHNE,

102 cucteMarusanus 3HaHui. torosas 1
KOHTpOJIbHAs paboTa.

OBIIEE KOJJMYECTBO YACOB I10 102 135

[TPOTPAMME
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11 KJIACC

KoaunuyecTBo 4acoB

Jara
H3YYeHH S

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIe pecypchl

Ne Tema ypoka Kontp | IIpak
n/n 0JIbH THYeC
Bcero | ble KHe
pa6or | pabor
bl bl
bu6moreka [IOK
1 OBoumoronHas teopus Y. lapeuna 1 https://m.edso0.ru/863e957b6c1d1-cfoc-
43b5-ae8c-1a4a8ea05f95
q https://academy-
2 g:m(ymne CHUIBL SBOIIOLHH BIAOE HO . 1 content.myschool.edu.ru/lesson/dbb6c1d1-
PRIy cfoc-43b5-ae8c-1ada8ea05fo5
Bbopnba 3a cyiiecTBOBaHUE, €CTECTBEHHBIN https://academy-
3 1 UCKYCCTBEHHBIH 0TOOp. DopMuUpoBaHme 1 content.myschool.edu.ru/lesson/304a891f-
CHHTETHYECKOM TCOPHH IBOJIFOLHH. 8df8-4b19-9753-8f3275cae0f6
4 BBoaHOE KOHTPOJIBHOE TECTHPOBAHUE. 1 1
DTarbl 3BOJIFOIIMOHHOTO MPOIEcca: nttps://acacemy-
5 MHKPOBOTIOLIS 1 MAKPOSBOTOLIS 1 content.myschool.edu.ru/lesson/923chdce-
4ef1-4295-b67f-e268ad583c02
[Momynsiust — 31eMeHTapHas eTUHHIIA nttps:/acacemy-
6 S BOMOITHH 1 content.myschool.edu.ru/lesson/al56d7a4-
2580-4f23-a777-188444dal572
7 3aKoH reHeTHYeCKOTo paBHOBecus JIK. 1 05 https://academy-

Xapau, B. Baitn6epra. Jlabopatopnas

content.myschool.edu.ru/lesson/al56d7a4-
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paboTa «BrIsiBIeHHE U3MEHUUBOCTH Y
0co0ell 0JIHOTO BUAAY

2580-4f23-a777-188444dal572

https://academy-

8 DreMeHTapHbie (HAKTOPBI YBOJIOMN content.myschool.edu.ru/lesson/al56d7a4-
2580-4123-a777-188444dal572
https://academy-

9 gﬁflifq;fﬁif;zﬁ?feKT content.myschool.edu.ru/lesson/al56d7a4-
2580-4123-a777-188444dal572

Murpauuu. M305s1mm nomyJisnmii: nttps://acaclermy-
10 reorpadhieckas, GHoOrIeCKas content.myschool.edu.ru/lesson/al56d7a4-
’ 2580-4123-a777-188444dal572
EcrecTBeHHBIN 0TOOP — HANPaBJISIONTUH nttps://acaderny-

11 P —— content.myschool.edu.ru/lesson/304a891f-
8df8-4b19-9753-8f3275cae0f6

12 [TonoBoii oTOOP

[Ipucnoco6aeHHOCTh OPraHU3MOB Kak
PE3YABTAT MUKPOIBOJIFOLIHH. https://academy-
13 JlabopatopHas pabota «3yueHune 0.5 content.myschool.edu.ru/lesson/4b606f7f-
apoMop(030B ¥ HAHOAAANTALNN Y 48be-4b4b-a371-6e90263ch659
pacTeHHii U KUBOTHBIX)
[Ipumeps! npucnocobaeHut y
OpraHu3MoB: MOP(OIOTHYECKHE,
14 ¢busnonoruyeckue, OHOXMMHYECKUE, 05
nosesieHueckue. Jlabopatopnas padora
«[Ipucnocobrenus opraHu3MOB U UX
OTHOCHUTEIbHAs 11e71ecO000pPa3HOCTh)»
15 Bupa, ero xputepuu u CTpyKTypa. 05

JlaGopatopHnas pabota «CpaBHEHUE BHJIOB
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10 MOP(OJIOTHIECKOMY KPUTEPHUIO

16 CrpykTypa BUaa
Bunoob6pa3oBanue Kak pe3yabTar https:/facaclemy-

17 MUKPOIBOTIOLIH content.myschool.edu.ru/lesson/923chdce-

4ef1-4295-b67f-e268ad583c02

18 CBs13b MUKPOIBOJIIOIIUHN U bubnuorexa [JOK
SMUIEMHOJIOT T https://m.edsoo.ru/863e9cle

19 O6061menue o reMe «MUKPOIBOJIOLUS U
e€ pe3yabTaThD»

Makponssomtonus. [TameoHTomornueckue nttps://acaclermy-

20 content.myschool.edu.ru/lesson/d5d4ce86-
METOAPTTEYEHIE SBOTOMH b439-4abe-h498-ah8377cd47d4
buoreorpaduueckre MeTOIbI H3yICHUS nttps://acaclermy-

21 S BOIOIHH content.myschool.edu.ru/lesson/d0c1700a-

£698-4173-85c8-40000229649
DMOPHUOJIOTHYECKUE U CPABHUTEIHHO- https://academy-

22 MOP}OJIOrHIECKHE METO/IbI H3YUCHUSI content.myschool.edu.ru/lesson/d0c1700a-
3BOJIIOLIUA £698-4173-85c¢8-4000022964f9
MoutekynsipHO-TeHeTHYECKHE, https://academy-

23 OMOXHMHYECKUE U MATEMATHYCCKUEC content.myschool.edu.ru/lesson/d0c1700a-
METO/IbI H3y4EeHHUSI SBOJIOIIUU £698-4173-85¢8-400002296419

24 OO01Ire 3aKOHOMEPHOCTH SBOJTIOLUH

o5 AnanTuBHas pajualiysl.

HepaBHOMEPHOCTH TEMIIOB BOJIFOIHH

26 O6061enne no Teme «Makpo3BOJIOLUS U
€€ pe3yabTaTb»

27 HayuHble runoTe3bl MPOUCXOKICHUS https://academy-
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JKA3HU Ha 3eMiie

content.myschool.edu.ru/lesson/5496a99-
57e3-4914-9da0-ba9bad6f0889

JloHay4HbIe IPEACTABICHHUS O

https://academy-

28 PO ICHUH K3 content.myschool.edu.ru/lesson/54f96a99-
57e3-4914-9da0-ba9bad6f0889
OCHOBHBIE ATaIbl HEOPraHNYECKOU https:/facaclemy-
29 content.myschool.edu.ru/lesson/9ec4c3a8-
SBOOHHIH 5763-40ed-b127-2¢1b849c4222
https://academy-
30 I'unoTe3sl 3apOrKACHUS KU3HU content.myschool.edu.ru/lesson/54f96a99-
57e3-4914-9da0-ba9bad6f0889
I/ICTO 1581 3eMJ'[I/I W METOJBI €€ U3yUdEeHNS.
Ha6o§aTopHaﬂ pabora <iII/I3yquI/}II: u nttps://acaderny-
31 OIIHCAHIE HCKOMAGMBIX OCTATKOB ADEBHILX 0.5 content.myschool.edu.ru/lesson/9ec4c3a8-
5763-40ed-b127-2e1b849c4222
OpraHusmMoB»
HauanbHbie 3Tansl opraHuyecKoit https://acaderny-
32 S BOIOIHH content.myschool.edu.ru/lesson/9ec4c3a8-
5763-40ed-b127-2e1b849c4222
33 DBOJIIOIHS DYKAPUOT
OCHOBHBIE 3TAIIbI 3B0JIIIIOI_[I/II/I httDS: / /aca demv-
34 pangeHLHoro MHpa. paKTqu(iKaﬂ 0.5 content.myschool.edu.ru/lesson/429b1a0d-
padora «Hsyrerite ocoberroCTeH c3e4-4740-9d75-b1d6fd53e2c6
CTPOCHHUA PACTCHUU PA3HBIX OTACIIOB»
OCHOBHBIE ITAIIbI 3BOJIFOIIUU KUBOTHOT'O httpS://academv-
35 Mipa content.myschool.edu.ru/lesson/429b1a0d-
c3e4-4740-9d75-b1d6fd53e2c6
36 DBoIOIHS )KUBOTHBIX. [IpakTrueckas 05 https://academy-

paboTta «3yueHne ocodbeHHOCTEH

content.myschool.edu.ru/lesson/429b1a0d-
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https://academy-content.myschool.edu.ru/lesson/9ec4c3a8-5763-40ed-b127-2e1b849c4222
https://academy-content.myschool.edu.ru/lesson/9ec4c3a8-5763-40ed-b127-2e1b849c4222
https://academy-content.myschool.edu.ru/lesson/9ec4c3a8-5763-40ed-b127-2e1b849c4222
https://academy-content.myschool.edu.ru/lesson/9ec4c3a8-5763-40ed-b127-2e1b849c4222
https://academy-content.myschool.edu.ru/lesson/9ec4c3a8-5763-40ed-b127-2e1b849c4222
https://academy-content.myschool.edu.ru/lesson/9ec4c3a8-5763-40ed-b127-2e1b849c4222
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https://academy-content.myschool.edu.ru/lesson/429b1a0d-c3e4-4740-9d75-b1d6fd53e2c6
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https://academy-content.myschool.edu.ru/lesson/429b1a0d-c3e4-4740-9d75-b1d6fd53e2c6

CTPOCHHSA IMO3BOHOYHLBIX KUBOTHBIX>»

c3e4-4740-9d75-b1d6fd53e2c6

PazButue xxu3HM Ha 3emMIie 1o Ipam U

https://academy-

37 content.myschool.edu.ru/lesson/429b1a0d-
HeproAan c34-4740-9d75-b1d6fd5362c6

38 MaccoBeie BbIMUPAHUA — DKOJIOTUYCCKUC
KPHU3HUCHL IIPOIIIOrO

39 CoBpeMeHHBIN 3KOJOTHYECKUI KpU3HC,
€ro 0COOEHHOCTH

40 COBpeMeHHafl CUCTEMA OPraHUv4CCKOro
MIPOILJIOTO
OCHOBHBIE CUCTEMATUYECKUE TPYIIIIBI https: academy-

41 OpraRHIMOB content.myschool.edu.ru/lesson/32123386-

6909-40dc-9afe-eb3ec492b68c

42 O6o06menue mo Teme «IIpoucxoxacHue u
Pa3BUTHUC ) XU3HU HaA Semie»

https://academy-
43 AHTPOIIOIOTHS — HayKa O 4eJ0BeKe content.myschool.edu.ru/lesson/dd16ac23-
fddb-4c08-a329-6de2fal101073
Pa3Butne Hpe,[[CTaBJ'IeHI/Iﬁ (6} https://academv-

44 content.myschool.edu.ru/lesson/dd16ac23-
HPOHEROACICHII ACHOBEd fdb-4c08-a329-6de2a101073
Mecto 4esloBeKa B CUCTEME
opranuveckoro mupa. JlaboparopHas https://academy-

45 pabora «/3ydeHne ocoOeHHOCTEH 0.5 content.myschool.edu.ru/lesson/dd16ac23-
CTPOGHHSI CKEJIeTa YeIOBeKa, CBI3aHHBIX C fddb-4c08-a329-6de2fa101073
MIPAMOXOKIACHUCM)

https://academy-
46 JIBMKyIIMe CUiIbl aHTPOIIOTeHE3a

content.myschool.edu.ru/lesson/375dd554-
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https://academy-content.myschool.edu.ru/lesson/dd16ac23-fddb-4c08-a329-6de2fa101073
https://academy-content.myschool.edu.ru/lesson/dd16ac23-fddb-4c08-a329-6de2fa101073
https://academy-content.myschool.edu.ru/lesson/dd16ac23-fddb-4c08-a329-6de2fa101073
https://academy-content.myschool.edu.ru/lesson/dd16ac23-fddb-4c08-a329-6de2fa101073
https://academy-content.myschool.edu.ru/lesson/dd16ac23-fddb-4c08-a329-6de2fa101073
https://academy-content.myschool.edu.ru/lesson/375dd554-099c-409f-846a-4c30dc63346d
https://academy-content.myschool.edu.ru/lesson/375dd554-099c-409f-846a-4c30dc63346d

099c-409f-846a-4c30dc63346d

CooTHOIIEHUE OUOJIOTUYECKUX U

https://academy-

47 content.myschool.edu.ru/lesson/375dd554-
COLUANIBHBIX (PAKTOPOB B aHTPOIIOTCHE3E 099¢-4091-846a-4¢30dc63346d
https://academy-
48 OCHOBHBIE CTaJIMU aHTPOTIOTeHE3a content.myschool.edu.ru/lesson/4a3e94d7-
80fe-4ae2-b0ch-607d35bebf80
49 [TaneoreHeTrKa U MmajaecoreHOMUKA
https://academy-
50 DBOJTIONHNSA COBPEMEHHOTO YeI0BeKa content.myschool.edu.ru/lesson/4a3e94d7-
80fe-4ae2-b0ch-607d35bebf80
YenoBeueckue packl. [Ipakruueckas https://academy-
51 paboTta «M3yueHune 3KOJTOrHIECKUX 0.5 content.myschool.edu.ru/lesson/6bff6946-
aJlaNTalil YEJ0BEKD) b615-49a6-a4e9-5ab6cae58048
Mex IUCIUTUTHHAPHBIC METOIbI nttps://acaclemy-
52 content.myschool.edu.ru/lesson/4a3e94d7-
AHTPOTIOHOTHH 80fe-4ae2-b0ch-607d35bebf80
53 O606menue o Teme «IIpoucxoxaecHue
YeJI0BEKa — aHTPOTIOTEHE3)
54 ITpoMexyToOYHOE KOHTPOJIBHOE
TECTUPOBAHUE.
https://academy-
55 3apokJIeHNE U Pa3BUTHE SKOJIOTUH content.myschool.edu.ru/lesson/7b5d33d5-
1cfb-47db-807e-85928f9110ee
Mertoab! 3kosioruu. JlabopatopHas pabora https://academy-
56 «M3yueHne MEeTOI0B SKOJIOTHIECKUX 0.5 content.myschool.edu.ru/lesson/7b5d33d5-
HCCIIEAOBAHUID) 1cth-47db-807e-85928f9110ee
57 Dkonorudeckue pakTopsl. 3HaUCHHE https://academy-
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https://academy-content.myschool.edu.ru/lesson/4a3e94d7-80fe-4ae2-b0cb-607d35bebf80
https://academy-content.myschool.edu.ru/lesson/4a3e94d7-80fe-4ae2-b0cb-607d35bebf80
https://academy-content.myschool.edu.ru/lesson/7b5d33d5-1cfb-47db-807e-85928f9110ee
https://academy-content.myschool.edu.ru/lesson/7b5d33d5-1cfb-47db-807e-85928f9110ee
https://academy-content.myschool.edu.ru/lesson/7b5d33d5-1cfb-47db-807e-85928f9110ee
https://academy-content.myschool.edu.ru/lesson/7b5d33d5-1cfb-47db-807e-85928f9110ee
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https://academy-content.myschool.edu.ru/lesson/05e291c0-7a9c-47f1-b47b-1fdfe35400ed

3KOHOFHHCCKHX3HaHHﬁlDHIq€HOBGKa

content.myschool.edu.ru/lesson/05e291c0-

7a9c¢c-4711-b47b-1fdfe35400ed

AbuoTtnueckue pakropsl. CBET Kak
sKosiorndeckuii axrop. JlaboparopHas

https://academy-

58 paGoTa «BBCHHE MPHCTOCOGHEHHiT 0.5 content.myschool.edu.ru/lesson/05e291c0-
7a9c-47f1-b47b-1fdfe35400ed
OPTaHW3MOB K BIIHSIHUIO CBETa)»
Abuotnueckue pakropsl. Temmneparypa
KaK 9KOJIOTHYECKUH (BaKTop. https://academy-

59 JlabopatopHas pabota «BsIsBiicHIe 0.5 content.myschool.edu.ru/lesson/e24d7ba7-
MPUCTIOCOOJICHUI OPraHU3MOB K BIIHUSHHIO de89-4373-8b70-9771d8e0da5c¢
TEMIIEPATYPhI»

A6M0anecxnev ¢bakropsl. BraxHoCTh Kak htts://academy-

60 dKosoriHeckiii pairop. Jabopatophas 0.5 content.myschool.edu.ru/lesson/e24d7ba7-
pabota «UAHaTOMI/I‘IeCKI/Ie 0COOCHHOCTH 4689-4373-8570-9771d3e0da50
pacTeHMii U3 pa3HbIX MECT OOUTAHU»

https://academy-

61 Cpepl 00MTaHHS OPraHU3MOB content.myschool.edu.ru/lesson/e24d7ba7-

de89-4373-8b70-9771d8e0da5c¢

62 buonoruueckue puTMbl

63 JKuznennsie GopMBbI OpraHU3MOB

64 buotndeckue GakTops
3HaueHne OMOTUYECKUX B3aUMOIEUCTBHI

65 JUISl CYILIECTBOBAHUSI OPraHU3MOB B CpeZie
obuTaHus

66 O060611eHne 1o TeMe «DKOJIOTUs — HayKa
0 B3aUMOOTHOIIIEHUSIX OPraHU3MOBY

67 DKOJOTUYECKHE XapaKTePUCTUKHI

nonyJidanuun
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OcHOBHBIC TTIOKa3aTEIIN MOImyJIsIuun:

68 YHCJICHHOCTb, INIOTHOCTb, BO3PACTHAS U
MOJIOBAsi CTPYKTYpa
OcHOBHBIC TIOKA3aTEIIN MOYJISIIHN:

69 POXKIIaEMOCTh, IPUPOCT, TEMIT POCTA,
CMEPTHOCTh, MUTPAIIAN

70 DKOJIOTHYECKasl CTPYKTYpa MOMYJISILIUU

71 JInHaMuKa NOMYJISILUY U €€ peryisuus

79 KpuBbie pocTa YHCIIEHHOCTH TOMYJISAIINH.

KpuBbie BEDKHBAHHS
OKoJIornYecKas HUIlla BUJA.
73 JlabopaTtopHnas pabora «IIpucnocobneHus 0.5
CeMsSIH PaCTEHHH K PACCEIICHUIO»
74 Bua kak cucreMa momyssiuia
75 3aKOHOMEPHOCTH MOBEACHUS U MUTPALIUI
KUBOTHBIX
76 O6o06menue mo reme «OpraHu3Mbl U
cpena oOuTaHHs»
https://academy-

77 Coo0I111eCTBO OpraHM3MOB — OHOIICHO3 content.myschool.edu.ru/lesson/d224f4ab-
dcaf-4e28-adf9-520525b609aa
https://academy-

78 DKocHcTeMa KaK OTKpBITasi CUCTEMa content.myschool.edu.ru/lesson/d224f4ab-
dcaf-4e28-adf9-520525b609aa

79 KpyroBopoT BemiecTB 1 MOTOK SHEPTUHU B

IKOCUCTEME
80 OcHoOBHBIE TIOKA3aTeNIN YKOCUCTEMBI



https://academy-content.myschool.edu.ru/lesson/d224f4ab-dcaf-4e28-adf9-520525b609aa
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81

DKOJIOTHYECKUE TUPAMUIbI

82 N3menenust cooOIIecTB — CYKIIECCHH
[Ipupoanbie 3KocHCTEMBI. DKOCUCTEMBI
83 03ep U peK. DKOCUCTEMBI MOPEH U
OKCaHOB
84 [Ipupoanbie 3KocHCTEMBI. DKOCHUCTEMBI
TYHAP, JIECOB, CTEIEH, ITYCTbIHb
85 AHTpOTIOT€HHBIE SKOCUCTEMBI
Ypboskocucremsl. [IpakTuueckas pabora
86 «3y4yeHne u ONMCaHKe 0.5
ypOOIKOCHUCTEMBI
3akoHOMEPHOCTH (DOPMUPOBAHUS
87 OCHOBHBIX B3aUMOJICHCTBUI OPTraHN3MOB
B DKOCHCTEMAaxX
MexaHU3MBbI BO3JCHUCTBUS 3arps3HECHUN https://academy-
88 PA3HbIX THIIOB Ha CYOOPraHH3MCHHOM, content.myschool.edu.ru/lesson/8cc2448-
OPETHBNISHHON, TOTHIHOTTON H 8636-4a51-aa94-126651e54cce
KOCHCTEMHOM YPOBHSIX
89 O606H1€HI/Ive 1o TeMe «DKOJIOTHUS BUJIOB U
TIOTTYJISIIHI
90 buocdepa — obmeruranerapHas
000110uKa 3eMu
91 Yuenue B. U. Bepnaackoro o 6uocepe
92 3aKOHOMEPHOCTH CYIIIECTBOBAHMSI
ouochepsl
03 KpyroBopoTsl BeIecTB u

OMOTCOXUMHUYCCKHE U KJIBI



https://academy-content.myschool.edu.ru/lesson/8cc24f48-8636-4a51-aa94-126651e54ccc
https://academy-content.myschool.edu.ru/lesson/8cc24f48-8636-4a51-aa94-126651e54ccc
https://academy-content.myschool.edu.ru/lesson/8cc24f48-8636-4a51-aa94-126651e54ccc

3onanbHOCTh 6uochepsl. OCHOBHBIE

94 1
OUOMBI CyIIN

95 YcroitunBocTh OHOCheps 1
https://academy-

96 DKOJIOTHYECKUE KPUZUCHI U UX TIPHYHHBI 1 content.myschool.edu.ru/lesson/8cc2448-
8636-4a51-aa94-126651e54ccc
https://academy-

97 Bo3szeiicTBue uenoBeka Ha ouochepy 1 content.myschool.edu.ru/lesson/dfdeeae5-
bc9b-4b8d-ae4f-beebecad09eb

AHTPOTIOT€HHOE BO3/ICHCTBHE HA nttps://acaclermy-

98 PACTHTebHEL 1 KUBOTHEH MHp 1 content.myschool.edu.ru/lesson/dfdeeae5-

bc9b-4b8d-ae4f-beebecad09eb
Oxpana mpupo . OCHOBHBIC TPHHIIUATIBI https://academy-

99 YCTONYHMBOTO pa3BUTHS YCIIOBCUECTBA U 1 content.myschool.edu.ru/lesson/dfdeeae5-
MIPHPO/IBL. bc9b-4b8d-ae4f-beebecad09eb
ParpoHanbsHOE IPUPOIOIIOIB30BAHKE U https://academy-

100 COXpaHEeHHE OMOJIOTHYECKOTO 1 content.myschool.edu.ru/lesson/c2ccbh94a-
pasHoo0Opas3us 3emin 5b5d-4b61-b56b-cd15¢7218d52

101 O606mmenue o teme «buochepa — 1
ry100aIbHAsT SKOCUCTEMa))

102 HToroBoe KOHTPOJILHOE TECTUPOBAHHUE. 1

OBUIEE KOJIMYECTBO YACOB I10 102 75

I[TPOTPAMME
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https://academy-content.myschool.edu.ru/lesson/dfdeeae5-bc9b-4b8d-ae4f-beebecad09eb
https://academy-content.myschool.edu.ru/lesson/dfdeeae5-bc9b-4b8d-ae4f-beebecad09eb
https://academy-content.myschool.edu.ru/lesson/dfdeeae5-bc9b-4b8d-ae4f-beebecad09eb
https://academy-content.myschool.edu.ru/lesson/dfdeeae5-bc9b-4b8d-ae4f-beebecad09eb
https://academy-content.myschool.edu.ru/lesson/dfdeeae5-bc9b-4b8d-ae4f-beebecad09eb
https://academy-content.myschool.edu.ru/lesson/dfdeeae5-bc9b-4b8d-ae4f-beebecad09eb
https://academy-content.myschool.edu.ru/lesson/dfdeeae5-bc9b-4b8d-ae4f-beebecad09eb
https://academy-content.myschool.edu.ru/lesson/c2ccb94a-5b5d-4b61-b56b-cd15c7218d52
https://academy-content.myschool.edu.ru/lesson/c2ccb94a-5b5d-4b61-b56b-cd15c7218d52
https://academy-content.myschool.edu.ru/lesson/c2ccb94a-5b5d-4b61-b56b-cd15c7218d52




YYEBHO-METOJNYECKOE OBECINEYEHUE OBPA30OBATEJIBHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI 1J1S1 YYEHUKA

* buonorus, 10 xracc/ Beiconkast JI.B., emvmuig I'.M., PyBunckuit A.O. u apyrue; mos
penaknueii lllymuoro B.K., Ipivmmuna .M., AkunonepHoe o61mectBo «M3maTenbscTBo
«IIpocsemenne»

* buosorus, 11 xnacc/ bopoaun [1.M., Ipimiun I'.M., Cabnuna O.B.; nox penaxiueit
[ymuoro B.K., Iemvmmuma I'.M., Akninoneproe obmectBo «M3natensctBo «IIpocBemnienner»

* buonorus. buonoruueckue cucremsl u nmpoteccel, 10 kiace/ TepemoB A.B., Ilerpocosa P.A.,
O6mrecTBo ¢ orpannueHHOM 0TBeTCTBEHHOCTHI0 « MOl MHEMO3UHA»

* buosorus. buonorudeckue cucreMsl u nmpoteccsl, 11 kimace/ Tepemos A.B., IlerpocoBa P.A.,
O6mrecTBo ¢ orpannueHHON 0TBeTCTBEHHOCTHI0 « MOl MHEMO3UHA»

METOANYECKHUE MATEPUAJIBI UISA YUUTEJIA

LHOC Mos IIkomahttps://myschool.edu.ru/

NuTepakTuBHBIE BUPTYaJIbHBIE TAOOPATOPHBIE U MPAKTUYECKUE paOOTHI Ha YIITyOJIEHHOM
ypOBHE OCHOBHOTI'O 0011ero oopasosanushttps://content.edsoo.ru/lab/subject/1/

bubimoreka udposoro obpazosatensHoro kourerrahttps://lib.myschool.edu.ru/market
Poccuiickas snekrponnas mkosahttps://resh.edu.ru/

MP Buonorus — Eaunoe coneprxanue obiero oopaszosanushttps://edsoo.ru/mr-biologiya/

HUDPPOBBIE ObPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETU UHTEPHET
LIOC Mos Ikomahttps://myschool.edu.ru/

WHTepakTHBHBIE BUPTYAIbHBIC JIA0OPATOPHBIC U MPAKTHUECKUE pabOTHI Ha YriTyOJIeHHOM
ypOBHE OCHOBHOTO 00111ero oopasoanushttps://content.edsoo.ru/lab/subject/1/

bubimoteka mudposoro odpazosatensHoro koutentahttps://lib.myschool.edu.ru/market
Poccwuiickas anekrponHas mkonahttps://resh.edu.ru/

https://academy-content.myschool.edu.ru/lesson/c2cch94a-5b5d-4b61-b56b-cd15¢7218d52






