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MOSCHUTEJBbHASA 3AIINCKA

[Iporpamma mo y4ueOGHOMY mipeamery "buonorus" (mamee - Owomorus) Ha
ypOBHE cpenHero oduiero oOpa3oBaHus pa3paboTaHa Ha ocHOBe DenepanbHOrO
3akoHa OT 29.12.2012 Ne 273-®3 «O6 obOpazoBanuu B Poccuiickoit deneparumny,
dI'OC COO, Konmenuuu mnpernojaBaHus ydeOHoro mnpeaMera «buosorus» u
OCHOBHBIX TOJIOKEHUH (enepanbHoi paboyeil mporpaMmbl BOCIIUTAHUS.

YueOusiii npeamer «buonorus» yrayo6néunoro ypoBHs usydenus (10-11
KJIACChI) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB IMpeAMeTHOU oOnactu «EcTtecTBeHHO-
HayuHble mpeameTb». CormacHo mnonoxenusMm PIrOC COO npoduiibHbIE
y4eOHbIE TPEIMEThI, U3ydyaeMble Ha YriayOJEHHOM YPOBHE, SIBISIOTCA CIIOCOOOM
muddepeHnmanm  00ydeHUST Ha YPOBHE CpeaHEro oO0Iero oOpa3oBaHUS U
MPU3BaHBl OOECIECYUTHh MPEEMCTBEHHOCTh MEXKYy OCHOBHBIM OOIIMM, CPEIHUM
o01MM, cpeHUM MpodheCcCUOHATBHBIM U BBICIIUM OoOpa3oBaHueM. B To ke Bpems
KOKIbIM M3 JTHX Y4eOHBIX TMPEAMETOB JOJDKEH OBITh OpPHUEHTHPOBAH Ha
MPUOPUTETHOE PEIICHHE O00pa30BaTEIbHBIX, BOCHUTATEIBHBIX M Pa3BUBAIOIINX
3a/1a4, CBSI3aHHBIX C TpodopUeHTAIMENd OO0ydYaroUUXCd W CTUMYJIMPOBAHUEM
MHTEpeca K KOHKPETHOM O0JIACTHM HAy4YHOI'O 3HAHHUA, CBA3aHHOIO ¢ OMOJOTrHEH,
MEJIULIMHOM, KOJIOTUEN, TICUXOJIOTUEN, CIIOPTOM HIIM BOCHHBIM JIEJIOM.

[Iporpamma no ydebnomy mpeamety "buosorus" naér mpeacraBieHUE O
Heau M 3aJadax HM3ydeHus yuyeOHoro mnpenmera «buosorus» Ha yriryO0JI€HHOM
YpOBHE, omnpeaeisieT o0si3aTesibHOe (MHBAPUAHTHOE) MTPEAMETHOE COAEp KaHue, €ro
CTPYKTYpUpPOBAaHHME [0 pa3fenaM M TeMaM, paclpeleieHue Mo Kiaccawm,
PEKOMEHIyeT MOCIeA0BATeIbHOCTh M3Y4YeHUsS YYEOHOro marepuaia ¢ y4EToM
MEXIPEIMETHBIX M BHYTPUIPEIMETHBIX CBS3€H, JIOTUKH Y4eOHOTro mMpolecca,
BO3pPACTHBIX OCOOEHHOCTEe oOyuwaromuxcsi. B mnporpamme mno Ouonoruu
peanu3oBaH MPUHIIUIT TPEEMCTBEHHOCTH C M3y4YCHUEM OHOJIOTMM Ha YPOBHE
OCHOBHOTO  o0miero oOpa3oBaHusi, Oiaromaps 4YeMy IPOCMATPUBAETCS
HAMpPaBJICHHOCTh HA  TMOCIEAYIOIIEe  pPa3BUTHE  OWOJOTUYECKUX  3HAHUH,
OPUEHTUPOBAHHBIX Ha (OPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIUICHUS, TMPEACTAaBICHUNA O 370pOBOM 00pa3e >KU3HHU, Ha
BOCIHUTaHUE OEpPEKHOr0 OTHOIICHUS K OKpyKalollel mnpupoaHoi cpeae. B
mporpaMme Mo OMOJIOTMM TakKe IMOKa3aHbl BO3MOXHOCTH YYEOHOro mpeaMera
«buonorusiy B peanuzanuu  TpedoBanuit DPIOC COO Kk MIAHUPYEMBIM
JUYHOCTHBIM, METANpEJIMETHBIM U TPEAMETHBIM pe3yJibTaTaM OOy4YeHHS U B
GbopMUPOBAaHUM OCHOBHBIX BHJIOB y4e€OHO-IO3HABATEIILHOM  JEATEIbHOCTU
oOydarolmuxcsi MO0 OCBOCHHUIO COJEpKaHUS OHOJIOrMYECKOro 0o0pa3oBaHMS Ha
YpOBHE CpeaHero o0Iiero oopa3oBaHus.

VYuebnsiii npeamer «buonorus» Ha ypoBHE cpeaHEero o0mero oopasoBaHUs
3aBepiiaeT OuOJIOTMYEeCKOoe O00pa3oBaHME B IIKOJE U OpPUEHTHUPOBAH Ha



paciMpeHre U yriayOieHue 3HaHWi OOYyYaroIIMXCs O KUBOW IPHUPOJIE, OCHOBAX
MOJIEKYJISIPHOM M KJIETOYHOW OMOJIOTHMH, SMOPUOJIOTUM W OHOJIOTUM Pa3BUTHA,
TE€HETUKH, CEIEKINN, OMOTEXHOJIOIMH, SBOTIOLUOHHOIO YUYEHUS U SKOJIOTUH.

N3yyenue yudeOHOro mpeamera «buonorus» Ha YIrIIyOJIEHHOM YpOBHE
OPUEHTHUPOBAHO Ha MOATOTOBKY OOYYaIOIMIMUXCA K MOCIEAYIONIEMY MOJYYSHHUIO
Ouosiorn4eckoro  oOpa3oBaHuUs B  By3aX M OpraHM3alUsIX  CpPEIHEro
npodeccuonansHoro oopa3zoBanusi. OCHOBY €ro COAEpKaHUS COCTaBISIET CUCTEMA
OMOJOTUYECKUX  3HAHUM, TOJYYEHHBIX TPU HU3YYEHUH  OOYyYaIOIUMHUCS
COOTBETCTBYIOIIUX CHCTEMAaTHUYECKUX Pa3eioB OMOJIOTMM HA YPOBHE OCHOBHOTO
obmiero oopazoBanusi, B 10—11 kiaccax 3TH 3HaHUSA TOJy4aroT pa3BuTue. Tak,
pacmiMpeHbl U yriayOJaeHbl OHMOJIOTUYECKHE 3HAHUSA O PACTCHMSIX, XKHUBOTHBIX,
rpubax, OakTepusax, OpraHU3ME YEJIOBEKa, OOIIMUX 3aKOHOMEPHOCTSAX JKU3HH,
JIOTIOJIHUTEIBHO BKIIFOUEHBI OMOJIOTMYECKUE CBEACHUS MTPUKIATHOTO U TOMCKOBOTO
XapakTepa, KOTOpble MOKHO HCIOJb30BaTh KaK OPUEHTHUPHI AJIS MOCIEAYIOLIETO
BbIOOpa mnpodeccuu. Bo3mokHa Takxke HMHTErpanus OMOJIOTMYECKUX 3HAHUM C
COOTBETCTBYIOIIMMHU 3HAHUAMHU, IMOJYYCHHBIMH OOYUYAIONUMUCS TpPU H3yYCHUH
(bU3UKY, XUMUH, Teorpadui 1 MaTEMaTUKH.

CrpykTypa mnporpamMmbl 1o ydeOHOMYy mnpenmery "buosorus" oTpaxaer
CUCTEMHO-YPOBHEBBIH UM 3BOJIOLUUOHHBIM MOAXOABI K HU3YYEHHIO OHOJIOTHUH.
CornacHoO UM, U3y4arOTCsl CBOKMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE JIJISl AKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpraHU3alliH, IBOJIIOIIMN OPraHUYECKOTO MHpa Ha 3eMJle,
COXpaHEHHUsi OMOJOrMYECKOro pasHooOpa3zus IuiaHeTtl. Tak, B 10 Kkiacce
U3y4aloTCsl OCHOBBI MOJIEKYJSIPHOM M KJIETOYHON OWOJNIOrHH, SMOpPHOJIOTUH U
OMOJIOTMM Pa3BUTHUS, TEHETHUKU M CEJIEKIUH, OMOTEXHOJOTHMH U CHUHTETUYECKOU
OMOJIOTMHU, aKTyaJIU3UPYIOTCS 3HAHMS OOydYaloIMXcAd MO OOTaHUKE, 300JI0THUH,
aHatomuu, (usuonorun uenoBeka. B 11 kiacce u3ywaroTcs SBOJIIOLMOHHOE
y4eHHE, OCHOBBI KOJIOTHH U yUYeHHUE 0 Ouocdepe.

VYuebnsiii npeamer «buonorus» mpu3zBaH  00€CNEUUTh  OCBOCHUE
O0Oy4aroIIMMHUCsE OMOJIOTUYECKUX TEOPUN U 3aKOHOB, UJEH, MPUHIMIIOB U MPABUII,
JIEKAIMX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHON KAPTUHBI MUPA, 3HAHUU O
CTPOEHUH, MHOT00o0pa3MM M OCOOCHHOCTSAX KJIETKH, OpraHu3ma, MOMYJISIHUH,
OMOLIEHO3a, SKOCUCTEMBI, O BBIIAIOIIMXCS HAYYHBIX JOCTH)KEHHUSAX, COBPEMEHHBIX
UCCIIEIOBaHMSIX B OMOJIOTUH, IPUKIIATHBIX aCleKTax OMOJOrMYecKuX 3HaHuM. J{s
pa3BUTHSL M TOJAJEpKaHUS HHTEepeca OOydaromuxcsd K OHOJIOTMH Hapsiay co
3HAYUTEIBHBIM 00BEMOM TEOPETUYECKOIO0 MaTepuana B COAEPKAHUM MPOTPaMMBbl
no OHMOJIOrMH MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJIECHMS U Pa3BUTHUS
TOM uiau MHOW oOjacTu OWOJIOTHH, BKJIAJAOM OTEUECTBEHHBIX M 3apyOeKHBIX
YU€HBIX B PEILICHUE BAXKHEUITNX OMOJOTHYECKUX U IKOJIOTUYECKUX MTPOOIIEM.



Lenb n3yuenus yueOHnoro npenmera «buonorus» Ha yriyOaéHHOM YpOBHE —
OBIAZICHUE  OOYYalOUIMMHCS  3HAaHUSAMHU O  CTPYKTYpHO-(PYHKIIMOHATHHOMN
OpraHM3allMd >KUBBIX CHCTEM PAa3HOTO paHra M MNPUOOPETeHHE YMEHHM
UCIIOJIb30BaTh 3TH 3HaHUS B (JOPMUPOBAHMU HMHTEpECa K ONpeAesIEHHON 00sacTu
npo(eCCUOHATIBHON JESITENIbHOCTH, CBSI3aHHOW C OuoJjiorueil, mim K BbBIOOpPY
y4e0OHOT0 3aBeICHUS I MTPOJOIKEHHSI OMOJIOTUYECKOTO 00pa30BaHusI.

JlocTikeHne 1enu u3ydeHus ydyeOHoro nmnpeamera «buosorus» Ha
yIi1yONEHHOM YPOBHE 00ECTIEUMBACTCS PELICHUEM CIIENYIOIIMNX 3aa4:

OCBOEHHUE O00YYAIOIIMMHUCA CUCTEMBI OMOJIOTMYECKUX 3HAHUMN: 00 OCHOBHBIX
OMOJIOTMUECKUX TEOPHSIX, KOHLEMIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
npaBuiax, COCTABISAIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KaPTUHY MHUPA; O
CTPOEHWUH, MHOTO00pa3uu MU OCOOCHHOCTSX OWMOJOTHYECKUX CHCTeM (KJICTKa,
OpraHu3M, MONyJsIus, BUA, OMOreoleHo3, ouocgepa); 0 BbIIAIOLUUXCS OTKPBITUIX
Y COBPEMEHHBIX MCCIIE0OBAHUAX B OUOJIOTUH;

O3HAKOMJIEHUE OOy4YaloIMXCd C METOJAMH IIO3HAHMS JKUBOW MPHUPOIBIL:
UCCJIEIOBATEIbCKUMU  METOJaMUd  OMOJIOTUYECKHX HayK (MOJEKYISIpHOW U
KJIETOYHOM OMOJIOTUH, SMOPHOJIOTMM W OHOJOTUM pPa3BUTHUS, TE€HETUKH U
CEeJIEKIIMHM, OWOTEXHOJOTUM U CHUHTETHYECKOM OHOJIOTHMH, MaJICOHTOJIOTHUH,
HKOJIOTUM);  METOJJaMU  CaMOCTOSITEIBHOTO  IPOBEAEHUS  OMOJOTHYECKHX
UCCIEeNOBaHU B JjabopaTopum M B mpupoje (HaOMoaeHue, H3MEpEHue,
HKCIIEPUMEHT, MOJIEITMPOBAHUE);

OBJIaZIcHUE OOYyYaIOIUMUCS  YMEHHUSIMU: CaMOCTOSATEIbHO  HAXOJUTh,
aHAJIM3UPOBaTh W HCIIOJIb30BATh OMOJOTMYECKYI0 HH(POPMAIUIO; MOJIb30BATHCS
OMOJIOTUYECKOW TEPMUHOJIOTHEH M CUMBOJIMKOM; YCTAaHABIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJIOTUM M  COLMAIBHO-3KOHOMUYECKUMH M  HKOJIOTHYECKUMU
npoOjemMaMu 4YeOBEYECTBA; OLICHMBATh IOCIEACTBUS CBOEH NEATEIBbHOCTH 10
OTHOILIEHUIO K OKpY)XKarollel NpupogHOW cpene, COOCTBEHHOMY 3J0pPOBbIO U
3I0POBBIO  OKPY)KAIOIIMUX  JIIOJICH; OOOCHOBBIBAaTH W COOMIOJATH  MEPBI
npoHIaKTUKA MH(GEKIIMOHHBIX 3a00J€BaHul, MpaBUIa MOBEACHUS B MPUPOJE U
oOecrieyeHus: 6€30MacCHOCTH COOCTBEHHOW KM3HENEATEIbHOCTH B UPE3BBIYANHBIX
CUTyallUsIX ~MPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa; XapaKTepu30BaTh
COBpEMEHHbBIE HayYHbIE OTKPBITUS B 001aCTH OMOJIOTHH;

pa3BUTHE Y O0YYaIOIUXCS MHTEIJIEKTYabHBIX U TBOPUECKUX CIIOCOOHOCTEN
B IpoOIlleCCEé 3HAKOMCTBA C BBIJAIOMIMMHUCS OTKPBITUSAMH M COBPEMEHHBIMU
UCCJIEIOBAHUSIMU B OHMOJIOTMM, pEIIaeMbIMU €10 MpoOieMamMu, METOAOJoTuen
OMOJIOTMYECKOTO UCCJIEI0BAHMSI, IIPOBEICHHUS AKCIIEPUMEHTAIBLHBIX
UCCIIEIOBaHMM, peleHus] OMOJIOTUYECKUX 3a/1ay, MOACIUPOBAaHUS OMOIOTHYECKUX
00BEKTOB U MPOIIECCOB;



BOCIHTAaHHUE y 00Yy4YarOIIKXCs LIEHHOCTHOTO OTHOIIEHUS K *KUBOW MPHUPOJIE B
LEJIOM U K OTJEIbHBIM €€ 00beKTaM U SIBJICHUSIM; (POPMHUPOBAHUE IKOJIOTHUECKOH,
TeHEeTUYECKOM TPaMOTHOCTH, OOIIEH KyJbTypbl TOBEACHHUA B TMPUPO/IE;
MHTErPallii €CTECTBEHHO-HAYYHbIX 3HAHUN;

npuoOpeTeHrue  OO0y4YaroIIMMHUCS  KOMIIETEHTHOCTH B pallMOHAJIBLHOM
IPUPOJIOTIONB30BaHUHN (COOMIOZCHHE MpPaBWJI TMOBEACHUA B TPUPOJE, OXPaHBI
BUJIOB, SKOCUCTEM, Onoc(ephl), COXpaHEHUHU COOCTBEHHOTO 3/I0POBbS U 370POBbs
OKpYXKaloIuX  Jrojied  (coOmromeHuss Mep NporIakTUku — 3a00JieBaHUH,
oOecrieueHne 0€30MaCHOCTH JKU3HENEATENbHOCTH B UYPE3BBIUAWHBIX CUTYaIUsIX
OPUPOJHOTO M  TEXHOTCHHOI'O0  XapakTepa) Ha OCHOBE HCIIOJIb30BaHUS
OMOJOrMYECKUX 3HAHUW U YMEHUH B TOBCEAHEBHOM JKU3HU;

CO3/IaHME€  YCJIOBHM  JUIsi  OCO3HAHHOTO  BbIOOpa  OOydaromUMUCS
WHIUBU Ty aJIbHON o0OpazoBarenbHON TPAEKTOPHH, CHOCOOCTBYIOLIEH
HOCIEAYIOWEMY MNPOPECCHOHATBHOMY CaMOOIPEEICHUIO, B COOTBETCTBUU C
WHIUBUTyaIbHBIMA HHTEPECAMH U IIOTPEOHOCTSIMHU PETHOHA.

OO111ee YMCI0 YacoB, OTBEICHHBIX Ha M3y4YeHHE OHMOJIOTMU Ha YIIIyOJIEeHHOM
YPOBHE CpeaHero o01mero oopasoanus, cocraBiser 204 gaca: B 10 xmacce — 102
yaca (3 4aca B Heneno), B 11 kimacce — 102 yaca (3 yaca B He/elo).

OT10op OpraHu3alMOHHBIX (OPM, METOJOB M CPEACTB OOydeHHUs OMOJOTHUU
OCYIIECTBISIETCS ¢ y4ETOM CHEIM(PHUKU €ro CoAepKaHWsS M HAMpaBICHHOCTH Ha
NpOAODKeHHEe OWOJIOTMYECKOTO 00pa3oBaHUsl B OpraHU3alUsIX CpPETHETO
1po(heCcCHOHATIBHOTO U BBICIIET0 00pa30BaHUsl.

O0s13aTeNbHBIM YCIIOBUEM MPU 00YUYEHUU OMOJIOTUU HA YTIIYOJIEHHOM YPOBHE
SBJIIETCSI TIPOBENICHUE JTA0OPATOPHBIX M TpakTU4Yeckux padot. Taxxke ydactue
0OyJaroluxcs B BBITIOJHEHUH MPOCKTHBIX W y4eOHO-UCCIEN0BATENLCKUX padoT,
TEMaTHUKa KOTOPBIX OMNPENENSIeTCS y4YUTelleM Ha OCHOBE HWMEIONINXCS
MaTepHaTbHO-TEXHUUYECKUX PECYPCOB U MECTHBIX MPUPOHBIX YCIOBUM.



COAEPXXAHUE OBYUEHUA
10 KITACC

Copnep:xkaHue IporpaMMbl, BBIICIICHHOE KVYPCUBOM, HE BXOIUT B MPOBEPKY
rocyaapcTBeHHou utorooit arrecraruu (I'MA).

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHas Ouosiorusi — KOMIUIEKCHasi Hayka. Kpatkas uctopusi pa3BUTHS
Ouosiornu.  buojmornueckue HaykKM W U3y4yaeMble UMM IPOOJIEMBI.
OyHIaMEHTAIbHbIC, TPUKIAJHBIE KM TMOUCKOBBIE HAy4YHBIC HCCIECIOBAaHUS B
OHOJIOTHH.

3HadeHre OMOJOruK B (POPMUPOBAHUHU COBPEMEHHOM €CTECTBEHHO-HAYYHOU
kaptuabl mupa. [Ipodeccuu, cBsizanHbie ¢ Ouojorueil. 3HaueHUE OWOJIOTUU B
MIPAKTUYECKON JECATCIIBHOCTA 4YEJIOBEKA: MEIULHMHE, CEIbCKOM XO3SMCTBE,
MPOMBIIIJIEHHOCTH, OXPAaHE IPUPOJIBI.

JlemoHcTpanuu

[Toptpetsi: Apucrotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. dapBuH,
VY. I'apseit, I'. Menaens, B. 1. Bepnanckuii, U. I1. I1aBnos, 1. 1. Meunukos, H.
. Basunos, H. B. Tumodees-Pecosckuit, JIx. Yorcon, ®@. Kpuk, /. K. benses.

Tabmuubl U cxembl: «CBsI3b OMOJIOTMM C JAPYTUMHU Haykamu», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7KuBble cuCcTeMbI U UX H3YyYeHHUE

KuBble cucTteMbl Kak NOpeaMeT uzydeHuss Ouosnoruu. CBONCTBA KUBBIX
CHUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHCKPETHOCTh U IEJIOCTHOCTb,
CIOKHOCTh M YIOPSAJIOYEHHOCTb CTPYKTYpPBI, OTKPBITOCTb, CaMOOpPraHU3aLus,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTD, U3MEHYMBOCTD, POCT U PAa3BUTHE.

YpoBHM OpraHu3aldM >KUBBIX CHCTEM: MOJIEKYJSPHBIM, KIETOUYHBIMH,
TKaHEBBIH, OPTaHU3MEHHBIM, MOMYJISILIMOHHO-BU0BOM, AKOCUCTEMHBIN
(Ouoreouenotuueckuit), oOunochepusiii. Ilpoueccel, Npoucxonsdiue B KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >KMBOro. JKW3HB Kak (opMa CyIecTBOBAHUS
Marepun. Hayku, n3yyaroniye >kMBbl€ CUCTEMBI HA PA3HBIX YPOBHIX OpraHU3AIUU.

N3yuyenue xuBbIX cucteM. MeTtoasl Ouosornueckod Hayku. HaOmronenwue,
M3MEpPEHUE, SKCIIEPUMEHT, CUCTEMATU3alvs, MeTaaHanu3. [loHaTue o 3aBUCUMON U
He3aBUCUMOM TiepeMeHHOU. IIlnaHupoBanme skcnepumenta. IloctaHoBka u
npoBepka rumnote3. HyneBast runotesa. [lorsTie BBIOOPKH M €€ JOCTOBEPHOCTD.
Pa3bpoc B Ouonormueckux gaHHbIX. OIlEHKa JOCTOBEPHOCTH MOJYYSHHBIX
pe3ynbTaTtoB. [IpuumHBI HCKaXX€HUS pe3yJIbTATOB JSKcrnepuMeHTa. lloHartue
CTaTUCTUYECKOTO TECTA.

JlemoHcTpanuu



Tabmumpt u cxembl: «OCHOBHBIE TpPU3HAKH >KU3HWY», «buonornueckue
cuctemMbl», «CBOHCTBa JKUBOM MaTepum», «YPOBHU OpraHU3alUU KUBOU
npupoas», «CTpoeHHe MKUBOTHOM KIETKH», «TKaHM MKUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHuszmay», «buoreonenos», «buochepa», «Metobl
W3YUYEHHUSI )KUBOU TIPUPOBI».

O6opynoBanue:  ynabopaTopHoe  OOOpydOBaHHME  JJisi  MOPOBEACHUS
HaOII0/ICHUH, U3MEPEHUH, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30BaHUWE pPa3IUYHBIX METONOB MpH
W3YUYEHHH JKUBBIX CUCTEM.

Tema 3. buoJsiorust KJIeTKH

Kierka — CTpyKTypHO-QYHKUMOHAJIbHAsI €QUHULA KuBoro. Kcropus
oTkpbITus kietku. Paboter P. I'yka, A. Jleenryka. Knerounas teopus (T. I1IBanH,
M. Ineiinen, P. BupxoB). OCHOBHBIE IOJOXKEHHUS COBPEMEHHOHN KJICTOUYHOM
TEOPUHU.

Metoapl  MOJIGKYJISIPHOM M KJIETOYHOM  OMOJIOTMU:  MHKPOCKOIIHUS,
xpoMarorpadusi, 31eKTpodope3, METOJI MEYEHBIX aTOMOB, AU(PHEpEeHIInANTbHOE
HEHTPU(PYTUPOBAaHUE, KYJIbTUBUPOBAHUE KIIETOK. M3yuenue ¢uxcuposannvix
Ka1emox. DIEKTpOHHass MUKpockonus. Kongokanvnas muxkpockonus. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemox.

JleMoHCTpauun

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

Tabmuibl u cxembl: «CBETOBON MHKPOCKOID, «DIEKTPOHHBIM MUKPOCKOID»,
«HMcTopus pa3BUTUSA METOJ0B MUKPOCKOIIUI.

OOopyioBaHHE: CBETOBOM MHMKPOCKOI, MHKpPOIpEnaparbl pacTUTENbHbIX,
YKUBOTHBIX U OaKTEpUAIbHBIX KJIETOK.

IIpakTuyeckass padora «M3yueHne MeETONOB KJIETOYHON OHUOIOTUU
(xpomartorpadusi, snekrpodopes, auddepeHmaTbHoe IEHTPUGYTUPOBAHUE,
I11IP)».

Tema 4. Xumuueckasi OpraHu3anus KJICTKH

XUMHUUYECKHIM COCTaB KJIETKU. Makpo-, MUKPO- U YJIbTPAMHUKPOIJIEMEHTHI.
Bozma u e€ poib Kak pacTBOpPUTENA, PEAareHTa, ydyacTue B CTPYKTYpUPOBaHUHU
KJIETKH, TEIUIOperyysiuuud. MuHepaabHble BEIIEeCTBa KIETKH, MX OMOJIOrHYecKas
poJb. Posib KAaTHOHOB ¥ aHHOHOB B KJIETKE.

Opranuyeckne BelIeCTBA KIETKUA. buosiormyeckue mnonumepsl. benku.
AMUHOKHUCIOTHBIA cocTaB 0enkoB. CTpyKTyphl OenkoBoi Mosiekysbl. [lepBuunas
CTpyKTypa Oenka, NenTHIHas CBsI3b. BTopuuHas, TpeTHuHas, YeTBEpTUYHAs
cTpykTyphl. [lenatypamus. CpoiictBa OenkoB. Kiaccudpukanus Oenkos.
buonornyeckue Ppynkiuu 6enkoB. /lpuonsi.



YraeBoasl. MoHOCaxapu/bl, AUCaXapyibl, OJIMTOCAXapUIAbl U MOJIHCAXAPU/IBI.
OOmuit  mnaH cTpoeHus ©  (U3UKO-XMMHUYECKHE CBOWCTBA  YIJIEBOJOB.
buonornueckue GyHKIIUU YTIIEBOIOB.

Jlununel. M'mapodunbHO-THAPOGOOHBIE CBOMCcTBa. Kitaccubukaiys TUIuI0B.
Tpurnunepunbl, QocPoaunuasl, BOCKH, cTepouibl. buonornueckue QyHKIUU
aunuoB. OO1e cBoWCTBa OMOJIOTHYECKIX MEMOpPaH — TEKY4YeCTh, CIIOCOOHOCTD K
CaMO3aMbIKaHUIO, TTOJIYITPOHUIIAEMOCTb.

Hyxnennoseie kucnotel. JJHK u PHK. CrpoeHne HYKIEHHOBBIX KHCIIOT.
Hyxneorunpl. Ilpunnun kommiementapuoct. IlpaBuno Yapradda. Ctpykrypa
JAHK — nBoiinast cnupans. MectoHaxoxaeHue u ouosnornueckue gpynknum JTHK.
Bunel PHK. ®yukunu PHK B kitetke.

Crpoenue moisekynbl AT®. Makposprudyeckue cBsizu B Moiiekysne ATO.
buonornyeckue pynkunu AT®. BoccTaHOBIEHHBIE IEPEHOCYMKU, UX (DYHKIINH B
Kietke. /J[pyeue wuyxneozuompugocgpamovr (HT®). Cexenuponanue JIHK.
Memoowvl cenomuxu, mpancKpunmoMuKy, RPOMeoMUKU.

CrpykrypHas Ouojorusi: OMOXUMHUYECKHE U OMO(pU3UYECKUE UCCIEA0BaHUS
COCTaBa U MPOCTPAHCTBEHHOW CTPYKTYphl OuOMOJEKyd. Moodenuposarnue
CMPYKMypsl U QYHKYU OUOMONEKVI U UX KOMNieKkco8. KomnvromepHulil ousaiin u
Op2anHuyecKull CuHme3s OUOMOIEKYI U UX HENPUPOOHBIX AHATI0208.

JleMoHCTpauumn

[Toptpetsr: JI. [Tomunr, [Jx. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pankius,
®. Conrep, C. [Ipy3unep.

[narpammer:  «PacnpeneneHne XMMUYECKHX 3JEMEHTOB B HEXUBOWU
npupoie», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOIEY.

Tabnuiel u cxembl: «llepuonuueckass Tabauila XUMUYECKUX DJIEMEHTOBY,
«CTpoeHue MoOJIeKyJbl BOJb», «BeliectBa B coctaBe opraHuzmoB», «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€IKOBOM MOJIEKYyJbl», «CTpoeHHE MOJIEKYI
yrieBooBy, «CTpoeHre MoyieKyn JHUnuaoB», «HyKIEeMHOBbIE KHUCIOTBI»,
«Ctpoenue Monekyasl ATO».

OO0opynoBaHHE: XUMUYECKAsI TOCYAa U 000PYI0BaHKUE.

JlaGopaTopHasi padora «O0HapyxeHUE OCJIIKOB C TOMOIIbIO KaU€CTBEHHBIX
pEaKIUii».

JlaGopaTtopuass  padora  «lccienoBaHue — HYKJIEHHOBBIX  KHCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOB).

Tema 5. Crpoenne u QyHKIUM KJICTKH

Tumnbl KIETOK: JyKapuoTHUecKas U Tmpokapuotuyeckas. CTpyKTypHO-
GbyHKIIMOHATBHBIE 00pa30BaHUS KIETKH.



CrtpoeHure npokapuoTUIeCcKoi kiaeTku. Kinerounast cTeHka OakTepuidl U apxe.
Oco0eHHOCTH CTpOEHHUs] TeTepoTpO(PHON U aBTOTPOPHON MPOKAPUOTHUECKUX
KJIETOK. MecCTO U poJib MPOKapUOT B OMOIIEHO3aX.

Crpoenue U (GYHKIIHMOHUPOBAHUE AYKapUOTUYECKOU KJIETKHU.
[lnazmatuueckass wmemOpana (masmanemma). CTpykTypa IJIa3MaTHYeCKOU
MeMOpanbl. TpaHCIOpT BELIECTB Yepe3 IIa3MaTHUYECKy0 MEMOpaHy: NMacCUBHBIN
(muddy3usa, obneruénnas auddys3us), aKTUBHBIN (MEPBUYHBII U BTOPUUHBIN
aKTUBHBIK TpaHcropT). Ilomymponunaemocth meMOpanbl. PabGoTta HaTpuid-
KaJIMEBOI'0 Hacoca. DHJOIMTO3: MUHOLMTO3, (harormuTo3. Dk3omuTo3. Kierounas
creHka. CTpykTypa U QyHKIIMH KIETOYHOW CTEHKU PACTEHHM, rprOOB.

[uronna3sma. [{uro3ons. [utockenet. JIBuxkenue nuromniazmbl. OpraHouIbl
kieTkd. OnHOMeMOpaHHBIE OpPraHoubl KIETKU: JHAOIUIa3MaTHYecKash CeTh
(OIIC), anmapar I'oabaxu, JTU30COMBI, UX CTPOCHHE U (PYHKIHMH. B3anuMocBs3b
OJTHOMEMOpaHHbIX OpPraHouAOB KieTKH. CTpOeHue TpaHyJIpHOTO PETUKYIyMa.
Mexanusm nanpaenenus 6eakos ¢ IIIC. CuHte3 pacTBOpuMbIX OenkoB. CHUHTE3
KJIETOUYHbIX ~ MeMOpaH. [maakuil  (arpaHyisipHBIA)  SHAOIUIA3MATHYECKUI
petukynyM. CekperopHas QpyHkuus anmapata ['onbmxu. Moougurkayus 6eakos 6
annapame [onvoxcu. Copmuposka 6enxkos 6 annapame [ onvoxcu. Tpancmopt
BEILECTB B KJIETKE. Bakyosn pacTuTenbHbIX KIeToK. KineTounslii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpPraHOMJBI  KIJIETKM:  MHUTOXOHIPHH,  IUIACTHJBI.
IIpoucxoorcoenue mumoxonopuit u niacmud. Cumouocenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoenue v (QyHKIMU MHUTOXOHIpuM u miactul. [lepBuunsie,
BTOPUYHBIE W  CIIOKHbIE  IJIACTHIBl  (OTOCHUHTE3UPYIOUIUX  IYKAPHUOT.
XJIOpOIIACThI, XPOMOIIACTHI, JIEUKOIUIACTHI BBICIIMX PACTEHUMN.

HememOpanHubie opranouabl kiaeTku CTpoeHue U (PyHKIIMM HEMEMOpPaHHBIX
OpraHoOUJI0B KJIETKH. Pubocompl. Ilpomescymounvie Gunamenmol.
MuxkpodunamenTsl. Axkmunosvie Muxkpoguiamenmol. MBbIIEUHbIE  KIETKH.
Axmunogvle KOMNOHenmbl Hemblueunblx Kiemok. MukporpyOouku. KneTouynslit
ueHtp. CrpoeHMe U JBUKEHUE KIYTUKOB W pecHUYEK. MUKpOTpyOOUKH
uuToruiasmel. LleHTpuons. benku, accoyuuposanmvie ¢ MUKpopuiameHmamu u
muxpompybdboukamu. MomopHvie 6enku.

Anpo. OGosiouka siApa, XpOMATHH, KapUoILIa3Ma, SAPBIIIKH, UX CTPOCHUE U
bynkuuu. SnepHpiii O0enkoBbI MaTtpukc. IIpocTpaHCTBEHHOE pPaCHOJIOKEHHE
XpOMOCOM B HWHTeppa3HOM siipe. Idyxpomamun u cemepoxpomamun. benku
XpoMaTUHA — THUCTOHBI. /{uHamuka s0epHou 000104Kku 6 mumosze. Aoephbiil
MPaHCcnopm.

Kinerounsle BkitoueHusi. CpaBHUTENIbHAS XapaKTEPUCTHKA KIETOK 3YKapUOT
(pacTUTENnBHOM, )KUBOTHOM, TPUOHON).

JdemMoHcTpanuu



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

Tabmuubr u cxembl: «CTpoeHHE DYKApUOTHUECKOW KiIeTkm», «CTpoeHme
JKUBOTHOM  KJETKW», «CTpoeHHEe  pacTUTENbHOW  KJIeTKn», «CTpoeHue
MUTOXOHAPUMNY, «A1po», «CTpoeHHE MPOKAPUOTUYECKOMN KIETKI.

O6opyioBaHuEe: CBETOBOM MHMKPOCKOI, MHKpPOIpEnaparbl pacTUTENbHbIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaThl OaKTepUaIbHbIX KIETOK.

JlaGopaTtopnass pabora «l3ydyeHue CTpOEHUSI KIETOK Pa3IUYHBIX
OpPTaHU3MOB.

IIpakTHueckasi padora «l3yueHue CBOMCTB KJIETOUHOH MeMOpaHbD».

JlabopaTtopnasi padora «lccnegoBaHue IIa3MoNIM3a W JACIUIA3MOJIM3a B
PACTUTEIIbHBIX KIIETKaX».

IIpakTnueckas  padora  «/3ydyeHue  [OBWKEHHS  LUTOIUIA3Mbl B
PACTUTENIBHBIX KIETKAX).

Tema 6. O0OMeH BelecTB M NMPeBpalleHUE JHEPIUH B KJIETKe

AcCCUMUTISALINS U TUCCUMIIISIITUS — JIBE€ CTOPOHBI MeTaboau3ma. Tumnbsl ooOMeHa
BEILIECTB: aBTOTPO(HBIN M reTepoTpodHBIM. YyacTue KUCIOpoja B OOMEHHBIX
npoleccax. OJHepreruueckoe obOecrnieueHre KieTku: mnpeBpanieHne AT B
OoOMeHHBIX Tpoueccax. DepMEHTATUBHBIN XapakTep peakuid KJIETOYHOTrO
Merabonu3ma. DepMeHThI, WX CTPOCHHE, CBOWCTBA W MEXAHU3M JCHCTBUSL.
Kodepmentsl. Otinuust pepMeHTOB OT HEOPraHMYECKUX KaTain3aTtopoB. bemku-
aKTUBATOPbl U OEIKU-UHTMOUTOPHI. 3aBUCUMOCTb CKOPOCTH (DPepMEHTATHBHBIX
peakIuii OT Pa3IMYHbIX (PAKTOPOB.

[lepBUYHBIA CHHTE3 OPraHUYECKUMX BEIIECTB B KiEeTKe. DOTOCHHTES.
AHOKCuceHHbIll U OKCcuceHHblll omocunmes )y obaxkmeputi. Ceemocodouparoujue
nuUSMeHmovl U NUSMEHMbl PeakyuoHHo20 yeumpa. Ponb XJIOpOIIacToB B Mpouecce
dotocunTe3a. CBeToBas u TeMHOBas ¢asbl. Pomoodvixanue, Cz., Cy u CAM-munol
gomocunmesa. IIponykTuBHOCTh (hoTOCHHTE3a. BrusHue pa3nuuHbX (HaKTOPOB
Ha CKOpOCTh (poTocuHTE3a. 3HaUeHHE (POTOCUHTESA.

XEeMOCHHTE3. PasnooOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTPUPUUUPYIOIINE OaKTepuu, >KeIe300aKTepuu, cepoOaKTepHH, BOJOPOAHbBIC
OakTepuu. 3HaYEHUE XEMOCHUHTE3A.

AHaspoOHbIe opranu3Mbl. Bugsl Opoxenus. I[IpoaykTel OpokeHHS U HUX
WCIIOJIb30BAaHUE YEJIIOBEKOM. AHA’pOOHbIE MHUKPOOPTaHU3MbI KaK OOBEKTHI
OMOTEXHOJOTUH U BO30YAUTEIHN OOJIE3HEH.

AspoOHbIe OpTraHU3MBI. Oransl JHEPreTUYECKOIO oOMeHa.
[ToaroroBHUTENBHBIN 3TaM. [ THKOIN3 — OECKUCIOPOIHOE PACIICIUICHHUE TIIFOKO3HI.

buonornueckoe OKUCIEHUE, WA KIETOYHOE JIbIXaHUE. POb MUTOXOHIAPUN B
mpoiieccax ouosornyeckoro okucnenus. [{uknmnueckue peakimu. OKUCIUTETEHOE
dbochopunupoBanue. Ouepeus memopaHHo2o epaduenma npomoros. Cunmes



AT®D: paboma npomonuou ATD-cunmaswi. IlpeumyiecTBa a’poOHOTO IMyTH
oOMEeHa BeIecTB mnepes aHadpOOHBIM. DPHEKTUBHOCTH SFHEPTETHUECKOTO OOMEHa.

JleMoHCTpanumn

[Toptpersr: k. IIpuctou, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
Ourenerapar, [1. Mutuemn, I'. A. 3aBap3uH.

Tabmuibr 1 cxeMbl: «DOTOCHHTE3Y», « JHEPreTHUECKUil 0OMen», «brocunTes
oenka», «Ctpoenne pepMeHTa», « XEMOCHHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYJOBAaHHME AJi MPUTOTOBIICHUS
MOCTOSIHHBIX M BPEMEHHBIX MUKPOTPENapaToB.

JlaGopaTropnass padora «l3ydeHue  KAaTaIUTUYECKOW  aKTUBHOCTH
dbepMeHTOR (Ha MPUMEPE aMIIIa3bl UK KaTajaasbl)y.

JlabopaTtopuasi pabGora «/3ydeHne (HEPMEHTATHBHOTO PACIICTIICHUS
MEPOKCH/IA BOJIOPO/Ia B PACTUTENBHBIX U dKUBOTHBIX KIIETKAX).

Jlabopatopuass paGora «CpaBHeHue mporeccoB  ¢GOTOCHHTE3a U
XEMOCHHTE3a».

JlabGopaTopHnasi padora «CpaBHEeHHE MPOIIECCOB OPOKECHUS U ABIXAHUS.

Tema 7. HaciiencrBeHHast uHGoOpMalus U peajin3anus eé B KiIeTKe

Peakunn mMarpuyHoro cuHre3a. [IpuHUIKI KOMIUIEMEHTAPHOCTH B PEAKLIHSIX
MaTpUYHOTO CUHTe3a. Peanuzanus HacneacTBeHHOW nHpopManuu. ['eHeTnueckuit
KOJI, €ro cBoucrBa. TpaHckpunuus — wmartpuunbli cuHTe3 PHK. IlpuHnmmsr
TPAHCKPUMIUU: KOMIUIEMEHTAPHOCTh, AHTUIMAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuynvix PHK 6 sykapuomuueckoti kiemke. Hexooupyrowue PHK.

Tpancnsiums u e€ stanbl. Yuactue TpancnoptHeix PHK B 6nocunTese Oenka.
VYcnousi 6uocunte3a Oenka. KomupoBanwe amuHOkucior. Pomb pubocom B
OonocuHTe3e Oenka.

Cogpemennvie npedcmasieHus o cmpoenuu 2enog. OpraHuzanus reHoma y
MPOKAPUOT U 3YKApHUOT. Perynsiusi akTUBHOCTH T'€HOB Yy MpOKapuoT. I'mmoresa
onepoHa (®. Kakob, XK. MaHno). MonexynapHvie mexanuzmvi IKCNpeccuu 2eHo8 y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsl 2enog. Perynsuus 0OMEHHBIX
IIPOIIECCOB B KieTke. KieTounslil romeocTas.

Bupychl — HekiieTouHble (hOPMBI )KU3HU U O0UTaTHBIEC Mapa3uThl. CTpoeHue
MPOCTBHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaroB. JKuzHeHHbll YUK
JIHK-cooeporcawux eupycos, PHK-cooepocawux eupycos, obakmepuogazos.
Obpamuas mpanckpunyus, pesepmasa, uHmezpasa.

BupycHbie 3a0oneBaHusi yenoBeka, >KMBOTHBIX, pacteHuil. CITN, COVID-
19, conmanbHbIe 1 MEAUIIMHCKUE TTPOOIIEMBI.

buoungopmamura: unmeepayus u anaruz o6orvuiux maccueos («bigdatay)
CmMpYKmypHuix buonocudeckux oannwvlx. Hanomexnonoeuu 6 ouonozuu u meouyuHe.
Ilpoepammupyemvie pynkyuu 6eakos. Cnocodvl 00cmasKu 1eKapcms.



JleMoHCTpanun

[Toptpetsr: H. K. Konbnos, /. . UBaHOBCKUI.

Tabmumpl u cxemsl: «buocunres Oenkay, «['enernyeckuit koma», «Bupyce»,
«baktepuodarm».

IIpakTnueckas padora «Co3naHue MOAEIN BUPYCAy.

Tema 8. ZKu3HeHHbIN HUKJI KJICTKHU

Knerounslii 1uki, ero mepuoabpl W peryisnus. Hutepdaza u  MUTO3.
Oco0eHHOCTH TpolleccoB, MpoTekalmmx B uHTepdase. IloaroroBka KieTku K
nenenuro.  [IpecuHteTndyeckuii  (MMOCTMUTOTUYECKHUM),  CHHTETHYECKHH U
MOCTCUHTETHYECKUH (MPEMUTOTHYECKUH ) epUo bl UHTEpGa3bl.

Martpuunbin cunres JIHK — perumkanupa. [lpuanuner perumkanyu JITHK:
KOMIUIEMEHTAPHOCTh,  ITOJYKOHCEPBATUBHBIM  CHUHTE3, AHTUNAPAJUIEIBHOCTD.
Mexanusm permkanuu JIHK. Xpomocombl. CtpoeHue xpomocoM. Tenomepsl u

TeoMepaza. XPOMOCOMHBIM HaOOp KIETKHM — KapuOTHUIL. JIUTJIOWIHBIA W
rarionaHbell  HaObOpel  XpomocoM. ['oMonorumusasle xpoMocombl. [lojoBbie
XPOMOCOMBI.

Henenne xmetkn — wmutTo3. CTaguy MHUTO3a W MNPOUCXOIAIIME B HHUX

nporecchl. Tumbl MuTo3a. KaprokmHe3 M NHUTOKHMHE3. bHonormyeckoe 3HauCHUE
MHTO3A.

Peryssiiuss MUTOTHYECKOr0 IHKJIA KIeTKH. [IporpamMMupyeMasi KiieTOYHas
rudeb — anomnTo3.

KierouHoe sapo, XpoMOCOMBI, (DYHKIMOHAJIbHAs TIeHOMHKA. Mexanuzmol
npoaughepayuu, ougppepenyuposxku, cmapenus u eudenu xiemokx. «lugposas
KiemKkay» — ououngopmamuyeckue mooenu GyHKYUOHUPOBAHUSL KIeMKU.

JleMmoHCTpauumn

Tabnuupl 1 cxeMbl: <«OKW3HEHHBIM UK KIETKW», «Mwuto3y», «CTpoeHue
xpomocom», «Permukarus JJHK.

OO0opyioBaHKE: CBETOBOM MUKPOCKOII, MUKpOIIpenaparThl: « MUTO3 B KJICTKAX
KOpEIIKa JTyKa».

JlaGoparopnass  padora  «l/3ydeHue  XpoMOCOM  Ha  TOTOBBIX
MUKpOIIpenaparax.

JlabopaTtopHasi padora «HalOroneHre MUTO3a B KJIETKaX KOHUYHMKA KOpEIIKa
JyKa (Ha TOTOBBIX MHKpOIIpErapaTax ).

Tema 9. Ctpoenue u GyHKUMH OPraHu3MOB

buonornueckoe pa3HooOpasue OpPraHHM3MOB. OHOKJICTOYHBIE,
KOJIOHHAJIbHBIC, MHOTOKJICTOYHBIC OPTaHU3MBI.

OCOOGHHOCTH  CTPOGHHUS U JKU3HEIEATCIbHOCTH  OJHOKJICTOUYHBIX
opraHu3MoB. bakrepuu, apxeu, OJHOKICTOYHBIC TIPHOBI, OJHOKJICTOYHBIC
BOJIOPOCIIH, APYTHe NMPOTUCTHI. KoTOHHaIbHbIE OpraHU3MBI.



B3anMoCBs3p 4YacTE MHOTOKJIIETOYHOIO OpraHu3Ma. TKaHu, OpraHbl H
cucTeMbl opraHoB. Opranusm kak equHoe uenoe. I'omeocras.

Tkanu pacreHunid. TuIbl pacTUTENBHBIX TKaHEW: oOpa3oBaTelbHad,
MOKPOBHAs, MPOBOJSAIIAs, OCHOBHas, MexaHuWdyeckasg. OCOOEHHOCTH CTpOECHUS,
GyHKUMNA U paclofiOKEHHs TKaHEH B OpraHax pacTeHUH.

TkaHU JKMBOTHBIX M YEJIOBEKAa. THIBI )KUBOTHBIX TKAaHEW: DIUTEIWAJIbHAs,
COCMHUTENbHAs, MbIlIeyHas, HepBHas. OCOOEHHOCTHM CTpPOCHHUsA, (PyHKUMNA H
pacIoNoKEHUsI TKaHEH B OpraHax KUBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHble M TI'e€HEpaTUBHBIE OpraHbl pacTeHuil. Opranbl H
CHUCTEMBI OPTaHOB JKMBOTHBIX U yenoBeKa. DyHKIIMM OPTaHOB U CUCTEM OPTaHOB.

Onopa Tena opranu3moB. Kapkac pacrenuii. CKeneTbl OJHOKJIECTOYHBIX U
MHOTOKJIETOYHBIX XUBOTHBIX. HapyxHblii W BHyTpeHHuiW ckener. CTpoeHue u
THUIIBI COEJUHEHHUS] KOCTEN.

JIBrokeHue  OpraHusMoB.  JIBHKEHUME  OJHOKJIETOYHBIX  OPraHU3MOB:
amME0OHTHOE, KTYTUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PaCTEHHI:
TPONU3MBI M HACTHM. JIBM)KEHHE MHOIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MbllIeyHas cucreMa. Pediiekc. CkeneTHble MBIIIIBI U UX padoTa.

IIutanue opranusmoB. Iloryomenue BOABI, YIVIEKHCIOIO rasa W
MUHEPAJIBHBIX BEIIECTB pacTeHusAMH. lIuraHue XUBOTHBIX. BHyTpumnosiocTHOE U
BHYTPUKIIETOYHOE NUIIeBapeHue. lIuTaHne MO3BOHOYHBIX XUBOTHBIX. OTHENbI
MUIIEBAPUTENBHOIO TpakTa. IlnmeBapurenbHble kene3bl. [lnmeBapuTenbHas
CHUCTEMA YEJIOBEKA.

Jpixanue opranu3MoB. JIpixanue pacteHuil. Jlpixanue sxuBOTHBIX. {uddy3us
ra3oB 4epe3 MOBEPXHOCTh KiIeTKU. KoxkHoe apixanue. JlpIxareinbHasi IOBEPXHOCTb.
KabepHoe u nérouHoe apixaHue. J(pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE  YCIOKHEHUE CTPOEHUS JIETKMX TMO3BOHOYHBIX KMBOTHBIX.
JlpixarenbHas cucTeMa dYelnoBeKa. MeXaHW3M BEHTWIALMM JETKUX Yy ITHUL U
MIIeKonUTaomuX. Perymsmus npixanus. JpixarenbHble 00bEMBI.

TpaHCIIOPT BEIIECTB y OPraHU3MOB. TPaHCIIOPTHBIE CUCTEMBI PACTECHHIA.
TpancropT BemecTB y KUBOTHBIX. KpOBEHOCHass cucremMa M €€ Oprasbl.
KpoBeHocHass cucTteMa IIO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Cepaue,
KPOBEHOCHBIE cOCylIbl M KpoBb. Kpyru KpoBooOpalieHus. BOJIOLUOHHbBIE
YCIIO’)KHEHHUSI CTPOEHUSI KPOBEHOCHOIN CUCTEMbI MMO3BOHOYHBIX KMBOTHBIX. Pabora
ceplila v €€ peryJisiuus.

Beigenenue y opranu3mMoB. Beimenenue y pacteHuil. Beimenienue y
*KUBOTHBIX. CoKparturenbHble Bakyonau. Oprasnel BblaeneHus. PuibTpanus,
CeKpelrsi U 00paTHOE BcachlBaHME KaK MEXaHU3Mbl pabOThl OPraHOB BBIACIICHUSI.
CBs13b MMOJOCTH T€JIa C KPOBEHOCHOM M BBIICIIUTENIBHONW cucTeMamu. Beinenenue y



MO3BOHOYHBIX JKUBOTHBIX M uejoBeka. [louku. Ctpoenne u (HyHKIMOHUPOBAHUE
Heppona. OOpa3zoBaHHe MOYH Y U€JIOBEKa.

3ammTa y OpPraHu3MOB. 3allldTa y OJIHOKJIETOYHBIX OpraHu3mMoB. CHOpsI
OakTepuil M UUCTHI MNPOCTEHINMX. 3alUTa Yy MHOTOKJIETOYHBIX pacTEHUM.
Kyrukyna. CpeacTBa macCUBHOM M XUMUYECKOM 3a1UThl. OUTOHIUIBI.

3ammTa y MHOTOKJIETOUYHBIX >KUBOTHBIX. [IOKpOBBI M HUX MPOU3BOAHBIC.
3amuTa opranu3Ma ot Oojne3Hed. UMmyHHas cucteMa uenoBeka. KietouHblil u
I'YMOpaJbHBIE HUMMYHHUTET. BpOXIEHHBIM W TPUHOOPETEHHBIM crierudUIecKuii
UMMYyHUTET. Teopust KIOHaIbHO-celeKTUBHOro ummyHutera (I1. Dpnux, @. M.
bepuer, C. Tonerasa). BocnanuTtenbHbie OTBETHI OPraHu3MoOB. Posib BpOKIEHHOTO
UMMYHUTETA B Pa3BUTUU CHCTEMHBIX 3a00JICBaHU.

Pazmpaxxumocte ©  perynsiuuss |y  OpraHu3MoB. Pazgpaxumocts y
OIHOKJIETOYHBIX OpraHu3MoB. Takcuchl. Pa3zgpaxuMocTe ©  peryisius Yy
pacteHuii. PocToBble BeniecTBa U UX 3HAYCHHUE.

HepBHast cucrema u pediekTopHas peryisius y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTHEIbl. JBOJIOIMUOHHOE YCI0KHEHNUE CTPOEHUS HEPBHOW CUCTEMBI
y JKMBOTHBIX. OTIIeNbl TOJOBHOTO MO3ra MO3BOHOYHBIX JKMBOTHBIX. Peduiexc u
pednexkropHas ayra. be3ycioBHbIe U yCIOBHbBIE PEQIICKCHI.

['ymopanbpHas perynsiuus W 3HAOKPUHHAs CHCTEMA KMBOTHBIX U YEJIOBEKA.
JKenespl HSHOOKPMHHOM CHUCTEMBI M WX TOPMOHBL. JleWiCTBHE TOPMOHOB.
B3auMoCBA3bp HEPBHOW M SHIOKPUHHOW cucTeM. [ umoTtaiamo-runodusapHas
CUCTEMA.

JlemoHcTpanuu

[Toptper: W. I1. I1aBnos.

Tabnuupl U cxembl: «OIHOKJIETOUYHBIE BOAOPOCIH», «MHOTOKIETOYHBIC
Bojopocim», «bakrepumn», «lIpocreiimme», «Opranbl HIBETKOBBIX PAacTEHUN,
«CuctemMbl OpPraHoB TO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «Tkanu pactenumii», «KopueBble cuctembl», «CTpoeHHE CTEOs,
«CTpoeHue NHCTOBOM IUIACTUHKW», «TKaHM KUBOTHBIX», «CKEIeT 4YeloBEKay,
«IImmeBapurensHas cucrema», «KpoBeHocHas cucrema», «JlpixarenbHas
cucrema», «HepBHas  cucrema», «Koxa», «Mplmeunas  cucremay,
«BprgenurenbHas cucteMa», «IHIOKPUHHAS cucTemay, «CTpOEHHE MBIIIIbD,
«Ammynuter»,  «KuiieuHonosiocTHeie», «CxeMa  TUTaHUA  PACTEHUI,
«KpOBEHOCHBIE CHUCTEMBI TO3BOHOYHBIX JKMBOTHBIX», «CTpPOEHHUE THUIPBI»,
«CtpoeHue minaHapumn», «BHyTpeHHee CTpoeHHe HOKIEBOro uepBsi», «HepBHas
cuctema peioy, «HepBHas cucrema srymkw», «HepBHas ~— cucrtema
npecMbikatomuxcs», «HepBHas  cucrtema  nrumy, «HepBHas — cuctema
MIIeKOTTUTaromux», «HepBHas cuctema yenoBeka», «Pedmexcy.



OO6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPOIpPENapaThl OJHOKIETOYHBIX
OpraHMW3MOB, MUKPOIpPENapaThl TKAaHEH, PAKOBUHBI MOJUIIOCKOB, KOJUJIEKIIMU
HACEKOMBIX, UIJIOKOXXHMX, UBbIE AK3EMIUIIPbl KOMHATHBIX PACTEHUM, repOapuu
pacTeHuil pa3HbIX OTAEJOB, BIAXHBIE NpenapaTbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJET YEJIOBEKa,
o0opyaoBaHUE I JEMOHCTPAIIMH TOYBEHHOTO M BO3YIIHOTO MTUTAHUS PACTEHUH,
pacierieHnus Kpaxmana U OeKoB Mo AeidcTBUeM (epMeHTOB, 000pyI0BaHUE AJIs
JIEMOHCTPALUK OMBITOB N0 U3MEPEHUIO )KU3HEHHOW EMKOCTH JETKHUX, MEXaHU3Ma
JbIXATENbHBIX JBUKEHUM, MOJIEIIM TOJIOBHOTO MO3ra Pa3INYHbIX )KUBOTHBIX.

JlaGopaTopHasi pabora «/3ydeHrue TKaHEel paCTCHUIN».

JlaGopaTopHasi padora «/3yueHne TKaHel >KUBOTHBIX».

JlaGopaTopHnasi padora «3yueHne opraHoB IIBETKOBOT'O PACTCHHUS.

Tema 10. PazmHokeHUe U pa3BUTHE OPTaHU3MOB

@dopMbI pa3MHOKEHHS OPraHu3MOB: Oecriosoe (BKIIIOYas BEreTaTUBHOE) U
nosioBoe. Buael  0ecronoro  pa3MHOXKEHHUSA: IOYKOBAaHUE,  CHOPYJISIUS,
(dbparmMeHTanus, KIOHHPOBAHUE.

[TonoBoe pa3zmuoxkeHue. [lomoBele kieTkn, wiM rametsl. Meino3. Craaun
Mmeiio3a. [loBenenne xpomocoM B meio3e. Kpoccunrosep. bronorndeckuii cMbICi
Meiio3a W TOJOBOro Imporecca. Melo3 M €ro MeCTO B JKM3HEHHOM IUKIIE
OpraHU3MOB.

[IpenzaponeiieBoe pasBurue. ['amerorenes y uBOTHBIX. [10J10BBIE KENE3HI.
OO0pazoBaHue U pa3BUTHE MOJOBBIX KiIeTOK. CriepmaToreHnes u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBOpeHHe U SMOPHUOHAIIBHOE Pa3BUTHE JKUBOTHBIX. CroCOOBI
OIUIOIOTBOPEHMS: HApY)HOE, BHyTpeHHee. [lapTeHorenes.

WuauBryaibHOE pa3BUTHE OPraHU3MOB (OHTOreHE3). DMOPHOJIOTHS — HayKa
O Pa3BUTUHU OPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOIOSUL.
Konyenyuss mopgocenos u mooenu mopghoeenesa. Craguu >MOpHOreHe3a
JKUBOTHBIX (Ha mpumepe Jsrymku). JpoOnenwe. Tumbl  apoOieHus.
Jlemepmunuposannoe u HedepmuHuposanuwoe Opobaenue. bnacmyna, munvl
onacmyn. OCOOCHHOCTH JAPOOJICHUST MIEKOMMUTAIOUIMX. 3apOJABIIICBBIE JIUCTKU
(racTpynsinius). 3aKiajKa OpraHOB M TKaHEW M3 3apO/JIbIIIEBBIX JIUCTKOB. B3anmHuoe
BIUSIHAE 4YaCTell pa3BUBAIOIIETOCA 3apojbllia (dMOpPHOHAIbHAS WMHIIYKIIHS).
3akyagka IUlaHA CTPOCHHUSI JKMBOTHOTO KakK pPe3ylbTaT HEpapXUUYECKUX
B3aMMOJICUCTBUI TE€HOB. BrusiHue Ha 5MOpHUOHANIBHOE pA3BUTHE Pa3TUUYHBIX
(baKTOpPOB OKpYXKaIOIEH CPEIbl.

Poct u pasButne xuBOTHBIX. [locTamOpuonansHbIE Tepuon. [lpsmoe u
HempsiMoe pa3BuTue. Paszputue ¢ wmetamopdo3oM y OECMO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. buHollorMdyeckoe 3HaueHHE MPSMOTO0 U HEMPSIMOTO



pPa3BUTHUS, UX PACHpPOCTpaHEHUE B Mpupoje. Tumbsl pocta >KUBOTHBIX. DakTOpbI
PETYISIUU POCTA )KUBOTHBIX U YesoBeka. CTaauu MoCcTIMOPUOHATHHOTO Pa3BUTHS
y )KMBOTHBIX U 4esioBeka. [leprnoasl oHToreHesa uenoBeka. CTapeHue U CMEpTh Kak
OMOJIOTUYECKUE MPOIIECCHI.

PasMHoxeHune u paszputue pacteHuil. ['amerodutr u cropodur. Meiio3 B
KU3HCHHOM TIMKJIe pacTeHuil. (OOpa3oBaHue crmop B TMporecce Menosa.
['ametorene3 y pacteHud. OIUIOAOTBOPEHUE M PA3BUTHE PACTUTEIbHBIX
opraHu3MoB. J[BoiiHOE OIJIOJIOTBOPEHHE Y IBETKOBBIX pacTeHuil. OOpa3oBaHue U
pa3BUTHE CEMEHU.

MexaHu3MBbl pETYISLAA OHTOT€HE3a Y PACTEHUN U )KUBOTHBIX.

JleMoHCTpanun

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

Tabmuubr u cxembl: «BereraruBHoe pasMHoOxkeHUe», «Tumbl Oecrnosoro
pa3MHOXKEHUD», «Pa3MHOXKEHUE XJIAMUJAOMOHAb», «Pa3MHOMXEHHE SBIIICHBI»,
«Pa3MHO)eHUEe AP, «Menosy, «XpoMocoMbly, «l'amerorenesy», «CTpoeHue
AMLEKIETKH U criepMaTo3onna», «OCHOBHBIE CTaauu OHTOreHe3a», «llpsamoe u
HENpsAMOe pas3BuTHe», «Pa3BuTHe MalCKOro xyka», «Pa3Buthe capaHum»,
«Pa3BuTne nArymkw», «JIBOHOE OIIONOTBOPEHHE Y LIBETKOBBIX pPACTEHUN»,
«CTpoeHue ceMsiH OJTHOJOJIbHBIX U JBYAOJIbHBIX PACTCHUIN», «KU3HEHHBIN LMK
MOPCKOM  KamyCTbD», <« KM3HEHHBIM UHKI MXa», <« KHW3HEHHBIA  ITHKI
ManopOTHUKAY, « KU3HEHHBIN LIUKJI COCHBD.

O6opyioBaHue: CBETOBOM MHUKPOCKON, MHUKPOMpENapaThl SHUIEKIECTOK U
CIIEpMAaTO30UJI0B, MOAENb «LIUKIT pa3BUTHUS JATYIIKNY.

JlaGopaTopHas padora «/3ydeHrue CTpOCHUS MOJOBBIX KJIETOK HAa FTOTOBBIX
MHKpOITpEenapaTax.

IIpakTuyeckast padora «BrplsiBieHME NPU3HAKOB CXOACTBA 3apOJbIIICH
MO3BOHOYHBIX )KMBOTHBIX).

JlabopaTtopnass padora «CTpoeHHE OpraHoB Pa3MHOKEHHUS BBICIINX
pacTeHu».

Tema 11. I'eneTuka — Hayka O HaCJeACTBEHHOCTH M HM3MEHYHUBOCTH
OpPraHu3MoB

Hcropust cTaHOBICHUS W Pa3BUTHS TEHETUKW Kak Hayku. Pabotsr T
Menpens, I'. ne @puza, T. Moprana. Poinb oTeueCTBEHHBIX YYEHBIX B Pa3BUTHUU
reHetuku. Pabotel H. K. KonbeuioBa, H. 1. Basunona, A. H. benosepckoro, I'. /1.
Kapnieuenko, FO. A. ®ununuenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHbBIE€ TEHETUYECKHUE MOHATUS U CUMBOJIBL. | OMOJIOTHYHBIE XPOMOCOMBI,
aJIeJIbHbIE TEHbI, AJIbTEPHATUBHBIC MPU3HAKUA, JOMUHAHTHBIA U PEUECCUBHBIN
MPU3HAK, TOMO3UTOTa, TETEPO3UTOTA, YUCTAST JIMHUSI, THOPHUIBI, TCHOTHTI, (DEHOTHTI.



OCHOBHBIE ~ METOJbI ~ TEHETUKH: THOPUIOJOTUYECKHUM,  IUTOJIOTHYCCKUH,
MOJIEKYJIAPHO-TEHETUYECKHM.

JleMoHCTpanun

[Toptpetsl: I'. Mennens, I'. ne ®@pus, T. Mopran, H. K. Konsuos, H. H.
BasuioB, A. H. benosepckuii, I'. JI. Kapneuenko, FO. A. ®umunyenko, H. B.
Tumodees-PecoBckuii.

Tabmuibl 1 cxeMbl: «MeTobl TeHEeTUKIY, «CXEMBbI CKPEIITUBAHUS.

Jlabopatopuass paGora «Jlpozoduna Kak OOBEKT T€HETUYECKHX
VCCIIEIOBAHUI.

Tema 12. 3aK0OHOMEpPHOCTH HACTEACTBEHHOCTH

Monorubpunnoe ckpemmBanue. IlepBbiii 3akoH Menaenss — 3aKOH
ennHo00pa3us THOPUIOB MepBoro nokojeHus. [IpaBuno nomuarpoBanus. Bropoii
3aKOH MeHnaens — 3aKOH pacUICIUICHUs IpU3HAKoB. LluTosiornueckre OCHOBBI
MOHOTUOPHUIHOTO CKpeluBanus. [ unoresa 4ucToTh ramer.

AHanmsupyronee ckpemmBanue. [[poMeKyTOUHBIM XapaKkTep HACIEeIOBaHHUS.
Pacuierienre mpu3HaKkoB MPY HEMOJIHOM JOMUHUPOBAHUM.

JuruOpuaHoe ckpemrBanue. TpeTuil 3akoH MeHiens: — 3aKOH HE3aBUCUMOTO
HAcJeIOBaHMUS ~ TpHU3HAKoB.  lluTonmoruueckwe  OCHOBBI  JUTHOPUIHOTO
CKpEILIUBAHUSL.

CueruieHHOe HacienoBaHue npuzHakoB. Pabotsl T. Moprana. CuerieHHOe
HACJICJOBAHUE T'€HOB, HAPYIICHHE CLEIUICHUS MEXAY I'€HaMHA. XPOMOCOMHAas
TEOPHUsI HACIIEICTBEHHOCTH.

['eHeTuka nojia. XpoMOCOMHBIM MEXaHU3M OIpPEAECIEHUS Mojia. AYTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBII M TIeTepOoramMeTHbIA I0J. ['eHeTuuyeckas
CTPYKTYpa IOJOBBIX XpoMocoM. HacnenoBanue Mpu3HaKkoB, CLETUIEHHBIX C ITOJIOM.

['enoTun kak uenoctHas cucrema. [neioTponusi — MHOKECTBEHHOE JEHCTBUE
reHa. MHOXECTBEHHBbI ajulenu3M. B3anMoAencTBUE HEaUIEIbHBIX TI'E€HOB.
KommnementapHocts. Onuctas. [lomumepus.

['eHETUYECKUIT KOHTPOJIb PAa3BUTHS PACTEHUM, >KMBOTHBIX M 4YEJIOBEKa, a
Takke (HU3NOJIOTUUYECKUX TMPOLIECCOB, TMOBEJACHUS M KOTHUTUBHBIX (DYHKIU.
['eHeTHYECKNE MEXaHU3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOJICUCTBUS «XO35IMH
— Tapa3uT» U «XO3IMH — MHUKpOOMOM». ['eHeTHdyeckrne acmeKThl KOHTPOJS H
W3MEHEHUS HACJIEICTBEHHON MH(OPMAIUU B TTIOKOJICHHUX KJIETOK U OPTaHU3MOB.

JdemoHcTpanuu

IToptpersl: I'. Mennens, T. Mopras.

Tabmuibr u cxemsl: «IlepBoiii 1 BTOpoil 3akoHbl Menaens», « Tpetuit 3aKkoH
MeHnnens», «AHanu3upyoliee CcKpelmuBaHue», «HemomHoe QOMUHUPOBaHHEY,
«CrerieHHOE HacJeIoBaHWE TPU3HAKOB Y Jpo30duibl», «l'eHeThka Tmoiay,



«Kapuotun uenoseka», «Kapuotun apozodpuiby, «Kapuotunm OTHIBD,
«MHOXECTBEHHBIN aJlJIeIn3M», «B3auMo1eiicTBUE T€HOBY.

O6opynoBaHue: MoOJeNb JJisl JIEMOHCTpPAllMM 3aKOHOB  €IMHO00pa3us
rUOpHUJIOB TIEPBOTO TIOKOJICHUS M PAcCIICIUICHUS MPU3HAKOB, MOJEIb s
JIEMOHCTpAllUM 3aKOHA HE3aBUCHMMOTO HACJIEAOBAaHMUSI TMPU3HAKOB, MOJECIb JJIA
JIEMOHCTPAllMM CILEIUICHHOTO HACJIEIOBaHUsI MPHU3HAKOB, CBETOBOW MMKPOCKOII,
MUKpornpenapar: «JIpozodumnay.

IIpakTnueckass padora «M3yueHwe pe3ynbTaTOB  MOHOTHOPHIHOTO
CKpEIIMBAHUS Yy APO30(PHITBD».

IIpakTnueckass pab6ora  «/3ydyeHue  pe3yJbTaTOB  JUTHOPHIHOTO
CKpEIIMBAHUA Y TPO30(DHUITBD».

Tema 13. 3aK0HOMEPHOCTH H3MEHYUBOCTH

B3aumopeiicTBue reHOTHMIA W cpenbl Ipu  (GopMHUpOBaHUU (EHOTHIIA.
N3MeHYnBOCTh MpU3HAKOB. KauecTBEHHbIE M KOJUYECTBEHHBIC MPU3HAKU. BUabl
W3MEHYMBOCTH: HEHACIICACTBEHHAS U HACJICACTBCHHAS.

Mopaudukanuonnass U3MeHYMBOCThb. Ponb cpeasl B (opMUpOBaHUU
MOAM(PUKALMOHHON M3MeHunBocTH. HopMa peaknuu npusHaka. BapuanroHHbBIN
psan u BapuanmonHas kpuBas (B. Horanncen). CpoiicTBa MOau(UKAITMOHHON
W3MEHYHBOCTH.

['eHoTHNIMUYECKas N3MEHUYMBOCTh. CBOMCTBA T€HOTUINYECKONM N3MEHYMBOCTH.
Buapl reHOTUNTHYECKOW N3MEHUMBOCTH: KOMOMHATHUBHAS, MyTalldOHHAs.

KomOnHaTuBHAs W3MEHYMBOCTH. Mei03 W MOJIOBOM IIPOIIECC — OCHOBA
KOMOMHATUBHON M3MEHUYNBOCTH. POJIb KOMOMHATUBHON M3MEHUYNBOCTH B CO3MAaHUN
TeHETUYECKOr0 pa3Ho00pa3us B Mpejieiax OTHOr0 BUIA.

MyTanmonHass HM3MEHYMBOCTh. BuHIBI MyTauuil: T€HHBIE, XPOMOCOMHEIE,
reHoMHble. CIOHTaHHBIE W  WHAYUUPOBAHHBICE MyTallMud. SaepHble U
UTOILUIa3MaTHYeckue myTtanuu. CoMaTUYeCKUE U TOJIOBble MyTaluu. [IpuunHbI
BO3HUKHOBEHUS MyTalmuhd. MyTareHbl W WX BIHWSHUE Ha OpPraHUu3MBI.
3aKOHOMEPHOCTH MYTAIMOHHOTO TMpoIecca. 3aKOH TOMOJIOTMYECKUX PSJIOB B
HaciencTBeHHo u3MeHunBoctu (H.W. BaBunoB). BHednepHass W3MEHUMBOCTH U
HACJIEJCTBEHHOCTb.

Onueenemuxa u INUSEHOMUKA, pPONb  dNUSCEHEMUYECKUX (HaKkmopos 8
HACIe008AHUU U UBMEHYUBOCMU (PEHOMUNUUECKUX NPUZHAKOS ) OP2AHUIMOS.

JdemoHcTpanuu

IToptpersr: I'. ne @pus, B. Moranucen, H. 1. Basunos.

Tabmuet w cxeMbl: «Buasl  u3MmMeHUMBOCTHY», «MoauduKamoHHas
U3MCHYHUBOCTHY, «KomOnHaTnBHas U3MECHYHUBOCTHY, «Meiio3y,
«OmnogoTBopeHuey, «I eHeTnueckue 3a00JIeBaHUS YeI0BEeKay», « Bumbl myTammiiy.



ObopynoBaHue: *KHUBbIE U TepOapHbIE HK3EMIUISIPHl KOMHATHBIX PACTCHHIA,
pucyHku (dpotorpadum) )KUBOTHBIX C PA3TUYHBIMUA BHIAMHA U3MEHYHUBOCTH.

JlaGopaTopHuasi padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(PUKAIIMOHHON M3MEeHYMBOCTU. [locTpoeHue BapuallMOHHOTO psga U
BapUALMOHHON KPUBOWY.

IIpakTuyeckass padora «Mytarmuu y apo3oduisl  (Ha TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKa YesiOBeKa

Kapuotun uvenoBeka. MexayHapoigHas mporpamMma HCCIENOBaHUS T€HOMA
yenoBeka.  MeTroabl  M3y4YeHUs ~ TEHETMKM  YEJOBEKAa:  I'EHEaJOTMYECKHUU,
OJIN3HELIOBBIN, HATOTC€HETUYECKHUH, MOMYISALMOHHO-CTATUCTUYECKHU,
MOJIEKYJISIPHO-T€HETUYECKHM. CoBpemeHHOE ONPEIEIICHUE TE€HOTHIIA:
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, FEHOTUIIMPOBAHUE, B TOM YHUCIIE C IOMOILBIO
[TI[P-ananu3a. HacnenctBenHbie 3a001eBaHus YesloBeKa. | €HHbIE U XPOMOCOMHBIE
OoJsie3HU 4YenoBeka. boJie3HW ¢ HACNENCTBEHHOM MPEeapacioyioKEHHOCTHIO.
3Ha4YCHUE MEAUIUHCKOW T€HETHKHA B MPEAOTBPALICHUHN U JICUCHUHA TE€HETUYECKHUX
3a00JieBaHUI 4YelioBeKa. MeauKOo-reHeTUUeCcKoe KOHCYJIbTUpoBaHUE. CTBOJIOBBIC
KJIETKU. [IoHSATHE «TE€HETHYECKOTO Tpy3a». JTUYECKUE aCNEKThl UCCIEAOBAHUN B
00JIaCTH peJaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

['enetnyeckue (HakTOpbl TOBBIIIEHHONW YYBCTBUTEJIBHOCTH YEJIOBEKa K
(bU3MYECKOMY U XMMUYECKOMY 3arps3HEHUIO OKpYKarolien cpeanl. [ eHeTnyeckas
IIPEIPACIIOIOKEHHOCTD YEJIOBEKA K ITATOJIOTUsIM.

JlemoHcTpanuu

Tabmuubl u cxemsl: «Kapuotun denoBeka», «MeToabl U3yuyeHUS T€HETUKU
yesjoBekay, «I'eHeTuyeckue 3a00JIeBaHUsI UETTOBEKaY.

IIpakTnuyeckas padora «CocTaBleHUE U aHATIU3 POAOCIOBHOWY.

Tema 15. Cesnrekuusi OpraHu3sMoB

JlomecTUKanuss W CEJEKUHUs. 3apOXKICHUE CEIEKIMH U JIOMECTUKALMH.
VYuenue H. W. BasunoBa o IleHTpax mNpoOUCXOXIEHUS W MHOrooOpasus
KYJbTYPHBIX pacTeHUW. Ponb ceneknuy B CO3JaHUM COPTOB PACTEHHM U TOPOJ
*KuBOTHBIX. CopT, mopoaa, ITaMM. 3aKOH TOMOJOTMYECKUX PSIIOB B
HaciaeAcTBeHHOM wm3MeHuMBoctTHh H. WM. BaBunoBa, ero 3HadyeHue Id
CEJICKITMOHHOM PabOTHI.

Metonbl cenekIMOHHOM padoThl. McKyccTBEHHBIM OTOOp: MacCOBBIA U
VHIUBUIYaJIbHBIN. Oransl KOMOWHAITMOHHOU CCJICKIINH. HcnwiTanue
npousBoanTeNed MO TOTOMCTBY. OTOOp MO TEHOTHNY C TIOMOIIBIO OIICHKH
dbeHoTuna MOTOMCTBA U OTOOP MO TEHOTHUITY ¢ moMoIIbio aHanu3a JIHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJI  CEJEKIMOHHOM  paboThl.
PannanMOHHBIN U XUMUYECKUNW MYyTareHe3 Kak UCTOYHUK MYyTalUi y KyJbTYPHBIX



dbopm opranm3moB. Vcmonb30BaHNE TEHOMHOTO PEIAKTHPOBAHUS W METOOB
pexoMmOuHaHTHBIX JIHK /11 momy4ueHns ucxoMHOTO MaTepuaa Jijisl CECKIUH.

[Tomyuyenue MOJTUTLIIOUIOB. BuyTtpusugoBas THOpUIN3AIINS.
bnu3kopoACcTBEHHOE — CKpelMBaHue, WM  WHOpuauHr.  HepoacTBeHHoe
CKpelIMBaHue, WM ayTOpuAuHr. ['erepo3uc W ero mpuuuHbl. Vcmnosb3oBaHue
rerepo3uca B cenekiuu. Otnanénnas rudbpunuszanus. [Ipeogonenue Oecruiogus
MEKBHUJAOBBIX TUOPUAOB. JIOCTHKEHUS CEIEKIIMU PACTEHUMN U )KUBOTHBIX. «3eéHast
Dpesonioyusy.

CoxpaHeHre U U3y4YEHUE T'eHETHYECKUX PECYPCOB KYJIbTYPHBIX PACTCHHU U
UX JUKUX pOAMYEH I CO3JaHMS  HOBBIX COPTOB M THOpPUIOB
CEIIbCKOXO3SIMCTBEHHBIX  KYJIbTYp. H3yuenue, coxpamenue u  ynpasieHue
2eHeMUYeCKUMU Pecypcamu CeabCKOXO3AUCMBEHHBIX U NPOMbBICI0GbIX HCUBOMHBIX
8 Yeax VIVUUeHUs. CYUecmayomux U CoO30anUsi HO8bIX NOPOO, TUHUL U KPOCCO8, 8
MOM Hucie ¢ NPUMEHEHUEeM COBDEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUl,
nepeodosvlx uoell U nepcneKmueHblX MexHoI02UlI.

JleMoHCTpauumn

[Toptpersr: H. W. Basumos, . B. Muuypun, I'. JI. Kapneuenko, II. II.
JlykpsHenko, b. JI. Acraypos, H. bopnoyr, /. K. benses.

Tabnuibl u cxembl: «L{eHTpBI TIPOUCXOKIECHUS U MHOTO00Pa3usi KYJIbTYpPHBIX
pacTeHui», «3aKOH T'OMOJIOTMYECKUX PSIAO0B B HACIEACTBEHHOW M3MEHYMBOCTHY,
«MeTtoapl cenekiuny, «Otnanénnas rudpuauzanus», «MyTareHesy.

JlabopaTopHasi padora «/3yyeHue copTOB KyJIbTYpPHBIX PACTEHUI U MOPOJ
JIOMAIITHUX KUBOTHBIX).

JlaGopaTopHasi pabora «/3ydeHrne METOA0B CEJICKIIUU PACTEHUI.

IIpakTnueckas padora «lIpuBnBka pacTteHun».

IKcKypeusi «OCHOBHBIE METOIbl U JOCTHUKEHHSI CEJIEKIMU PACTEHUU U
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIIHNIO, IJIEMEHHYO bepmy,
COPTOUCTBITATELHBIM YYaCTOK, B TEIUIMYHOE XO3S4WCTBO, B JIAOOPATOPHUIO
arpOyHUBEPCUTETA I HAYYHOTO LICHTPA)».

Tema 16. BuoTexHo10rus U CHHTETHYECKAsI OMOJIOT S

OOBEKTHI, HCHOJIb3yeMble B OWOTEXHOJIOTHU, — KJIETOYHBbIE U TKAHEBBIC
KYJbTYPBI, MUKPOOPTaHU3MBI, 170'¢ XapaKTEepUCTHKA. TpagumonHas
OMOTEXHOJIOTHSI:  XJIeOOMEeUeHUe, TMOMYyYEeHUE KHCIOMOJIOYHBIX MPOIYKTOB,
BUHOJEenHe. Mukpoouonoruyeckuit cuntre3. OOBEKTbl MHUKPOOHOJOTHYECKUX
texHosorui. [IpousBoacTBO O€sika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3nanue TEXHOJIOTM M MHCTPYMEHTOB 1EJICHANPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHUSI TEHOMOB C IEJIbIO MOJYUYEHUSI OPraHU3MOB U UX KOMIIOHEHTOB,
CoJiep KaIluX HE BCTPEUAIOIINECS B IPUPOI€ OMOCUHTETHUECKHUE TTYTH.



Kierounasa unxeHepus. MeTonsl KyJIbTypbl KIETOK W TKaHEW PACTEHUU U
KUBOTHbIX. Kpuobanku. Comaruyeckas TruOpuAM3aUus W COMATHYECKUN
sMOpuorene3. lcnonb3oBaHue ramiouioB B CElEKUUH pacTeHuil. [lonyuenue
MOHOKNOHANbHBIX anmumein. Hcnonv3zosanue MOHOKIOHAIbHBIX U NOAUKIOHATbHBIX
anmumen 6 MeouyuHe. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKoHCTpyKIus
AWIEKICTOK U KIIOHUPOBAHHUE XMBOTHBIX. METO TpaHCIJIAHTALUU SEP KIETOK.
Texnonozuu 0300po6IeHUs, KYIbMUGUPOBAHUS U  MUKDOKIOHAILHO20
DPA3MHONCEHUSL CENbCKOXO03AUCMBEHHBIX K)IbMYP.

XpoMOoCcOMHass W Te€HHasg HWHKEHepus. VICKyCCTBEHHBIM CHHTE3 TI€Ha U
koHcTpyupoBanue pekomouHanTHbIX JIHK. Co3zdanue mpanceennvix opeanuzmos.
JlocTmkeHrnss W NEPCHEKTHBBI  XPOMOCOMHOM M T€HHOM  MHKXEHEPUH.
DKOJIOTUYECKHE U 3TUYECKUE MTPOOJIEMBI T€HHON MHXKEHEPUU.

Menununckue OuotexHonoruu. [loctrenomuas mudposas meauruHa. [11[P-
JUarHocTuka. MeraOOJOMHBIM aHajau3, TEeHOLIGHTPUYECKUM aHaliu3 MpoTeoMa
YyeJaoBeKa JUIsl OLUEHKM COCTOSIHHS €ro 310poBbs. VICHOJIB30BaHHME CTBOJIOBBIX
KieTok. TapretHas Tepanusi paka. 3D-Omoumkenepus i pa3pabOTKU
(yHIaAMEHTAIBHBIX OCHOB MEIUIMHCKHX TEXHOJOIUH, CO3JaHUsl KOMIUIEKCHBIX
TKaHEW COYETAaHHUEM TEXHOJIOTUH TPEXMEPHOTO OMONPHUHTUHIA U cKapQosauHra
JUISL peLIeHUs 3a/1a4 IEPCOHATU3UPOBAHHON MEIUIIVHBI.

Co3naHue BEKTOPHBIX BaKIMH C IEJbI0 OOecreueHus] KOMOMHUPOBAHHOMU
3amuThl OT Bo3Oyauteneid OPBU, ycTaHOBieHHE MOJEKYJISAPHBIX MEXaHU3MOB
¢ynkuonuposanus PHK-coneprkammx BUpYCOB, BBI3BIBAIOIIUX OCO0O ONAacHbIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JlemoHcTpanuu

Tabnuupl n cxemsbl: «Mcnoap30BaHEe MUKPOOPTAHU3MOB B MPOMBIIIJIEHHOM
IPOU3BOJCTBEY, «KiteTouHas nHxkeHepus», «I eHHast HHKEHEpUs».

JlaGopaTopHasi padora «/3yueHne 00beKTOB OMOTEXHOJIOTUM.

IpakTnueckas padora «lloydyeHre MOJOYHOKHUCIBIX TPOTYKTOBY.

IKCKypcusi «bHOTEXHONOTMA — BaXHEWINAas IPOU3BOJAUTENIbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE MPOU3ZBOJICTBO)Y.

11 KIJACC

Tema 1. 3apoxkaenne W pa3BUTHE 3BOJIIHMOHHBIX MPEACTABJICHUN B
omnosioruu

OpomonmonHas Teopusi Y. JlapBuna. Ilpennochbuiku BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hb U HaydHas aedaTenbHocTh Y. JlapBuHa.

J{Brokyniye cuiibl 3BoTIOIUK BUAOB 110 Y. JlapBuHY (BbICOKass HHTEHCUBHOCTD
pPa3MHOXEHHUST OpPraHU3MOB, HACJEICTBEHHAas W3MEHYMBOCTh, Oopnba 3a
CYIIIECTBOBAHHE, €CTECTBEHHBIN U UCKYCCTBEHHBIN 0TOOD).



Odopmienne cuaTeTnueckorr Tteopuu dBomtonmu (CTD). HelTpanbhas
Teopusi 3Bomtonuu. CoBpeMEeHHas JBONIOIHMOHHAS  OuoyorHA. 3HAaYeHHE
HBOJIFOLIMOHHOW T€OPUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTUHBI MUPA.

JdeMoHCcTpaMu

[Toptpetsl: Apuctotens, K. Jlunnent, XK. b. Jlamapk, 3. XK. Cenr-Unep, XK.
Kiosne, Y. lapsun, C. C. YerBepuxos, 1. U. IImanerayzen, Ix. Xonaein, /. K.
benses.

Tabmuubr u cxembl: «Cucrema »xuBo mnpupoasl (mo K. Jlunuero)y,
«Jlectnuna xuBbIX cymectB (o Jlamapky)», «Mexanusm (opmupoBaHus
MPUCHIOCOOJIEHU y pacTeHuii U KUBOTHBIX (mo Jlamapky)», «Kapra-cxema
Mapuipyta nyremectsus Y. lapsunay, «Haxonku Y. JapBunay, «Dopmbl 00pbObI
3a cymectBoBanuey, «lloponabr romy6eit», «MHorooOpasue KyJIbTypHBIX (POpM
KarmycThl», «[lopojpl JOMAaITHUX KUBOTHBIX», «Cxema 00pa30BaHUs HOBBIX BUIOB
(mo Y. JlapBuHy)», «Cxema COOTHOIIEHUS JBMXKYIIUX CHJ SBOJIOLUNY,
«OCHOBHBIE TTOJIOKEHUSI CHHTETUUECKON TEOPUH IBOJTIOLIHI.

Tema 2. MuKpo3BOIIOLHSA U €€ Pe3yJIbTATHI

[Tonynsuust KaKk 3JIeMEHTapHas eIUHUIA 3BOJOLMH. COBPEMEHHBIE METOMbI
OLIEHKM TE€HETUYECKOT0 pa3HooOpa3zus M CTPYKTypbl Homyssiuuid. M3meHeHue
reHo()oH/a TOMYyJALMA KaK »3JIEMEHTApHOE DSBOJIOLMOHHOE SIBJICHHUE. 3aKOH
reHetuueckoro paBHosecus [xx. Xapau, B. BaitnOepra.

DneMeHTapHble (aKTOphl (ABUKYIIME CHJIbI) HBOIIONMH. MyTallMOHHBIHN
npouecc. KomOunatuBHas wu3MeHuMBOCTh. [lpelip TeHOB — ciyualiHble
HEHAIpaBJICHHbIE W3MEHEHHS 4YacTOT ajiened B momymanusx. Oddexr
ocHOBaTend. Iggexm oOymuinounoco zoprviuwika. CHUdCEHUE 2eHemuiecKo2o
pasznoobpazus: npudunsl u cireocmeus. llposenenue s3gpghexma Opetigha cenog 6
oonvuwux u  manvlx  nonyiayusx.  Murpauun.  M3omAuMs  0OMySSIU:
reorpaduyeckas (IpocTpaHCTBEHHAs), Oroaornyeckas (penpoyKTUBHAS).

EctecTBeHHbIil 0TOOp — HampaBisiomuii ¢akrop sBomonud. DopMbl
€CTECTBEHHOTO  OTOOpa:  JBWXKYIIMUWA, CTAaOWIM3UPYIOLIMNA,  pa3pbIBAOIIMIA
(zm3pynTuBHbIi). [TonoBoit oTOOp. BO3HMKHOBEHME W HBONIOLUS COLUAIBHOTO
MOBEICHUSI )KUBOTHBIX.

[Tpucnoco0NeHHOCT,  OPraHU3MOB  KakK  pe3yibTaT  MHMKPOAIBOJIIOLUU.
Bo3HukHOBeHHE ~— mpucnocoOIeHul y  opranu3sMoB.  Apomopdo3bl U
uanoanantauuu. [lpumepsl npucnocoOieHuil y opraHu3MoB: MOPGOJIOrHYECKHE,
busnonornyeckue,  OMOXUMHUYECKHE,  ToBeAeHUYeckue.  OTHOCHUTEIBHOCTD
IPUCTIOCOOIEHHOCTH OPraHU3MOB.

Bun, ero xkputepum u cCTpyKTypa. BumooOpa3zoBaHue Kak pe3yibTaT
MUKpOdIBOMIOIMHU. M3omsmus — kimodeBor (aktop BumgooOpazoBanusa. [lytu u
CIoCcoObI BUJI000pa30BaHMUS: aJIONaTPUUYECKOe (reorpaduueckoe),



CUMIATPUUIECKOE (3KOIOTUYECKOE), «MTHOBEHHOE (monurIonU3anus,
rudpuau3anms). J[MuTeTbHOCTh YBOIOITMOHHBIX MPOIECCOB.

Mexanu3mbl (GOPMUPOBAHUS OMOJIOTHIECKOTO Pa3HOO0pa3Hsl.

Ponb  »BONIONMOHHONM OHOJOTMM B pa3pabOTKE HAy4YHBIX METOOB
coxpaHeHus: 6Mopa3Ho00paszusi. MUKPOIBOMIONUSA U KOSBOIIOIHUS MMapa3UTOB U UX
X0351eB. MexaHn3Mbl (POPMHUPOBAHUS YCTOMUMBOCTH K aHTUOMOTHKAM H CTIOCOOBI
OOpBLOBI C HEM.

JdeMoHCcTpau

[Toptpetsr: C. C. YUeTBepukos, 3. Maiip.

Tabmuubl u cxembl: «MyTanmoHHasi HM3MEHYUBOCTHY, «llomynsaironnas
CTPYKTypa BUAa», «Cxema MposiBJIEHUS 3aKoHa Xapan—BaiinOepray, «/Bumwxymme
CHJIBI DBOJTFOITUNY, «IDKOJOTHYECKAsT W3OJSAIUS MOMYJIAINA CeBaHCKOU (opemmy,
«l'eorpaduueckass M30JAIUS  JUCTBEHHHUIIBI CHOMPCKOM U JIMCTBEHHUIIBI
naypckoi», «llonynsiiMOHHbIE BOJIHBI YUCIEHHOCTH XUITHUKOB U XKepPTB», «Cxema
JEUCTBUSL €CTECTBEHHOro 0TOOpa», «DopMbl OOpbOBI 3a CYIIECTBOBAHHUEY,
«HpycTpualibHbIN MenaHu3M», «/KuBble uckonaemsbie», «IIOKpOBUTEIbCTBEHHAS
OKpacka YKUBOTHBIX), «IIpenynpexnarornias OKpacka KUBOTHBIX)»,
«Dusnonornueckue ananranun», «lIpucrnocoOIEHHOCT, OpPraHU3MOB U €€
OTHOCHUTENBHOCTBY, «Kputepuu Buma», «Buabl-nBoitHukn», «CTpyKTypa BUAa B
npupozae», «CrnocoObl BuaooOpazoBaHus», «l'eorpapuyeckoe BuA00Opa3zoBaHUE
TPEX BUAOB JaHMABIIIEH», «IKOJIOIMUYECKOE BUIA000PA30BAHUE BHUJIOB CHHUID),
«ITomumnousl pacteHuit», «KamyctHo-peneunslii ruopuy.

O6opynoBanue: repOapruu pacTeHUH, KOJUICKIIMM HACEKOMBIX, Uydesia MTHI] U
3Bepeil C MpuUMepaMu pa3IMYHBIX MPUCIIOCOOJICHUH, Yydella MTHIl W 3Bepei
pa3HBIX BHJIOB, TepOapuu pacTeHUN OJM3KUX BUAOB, OOpPa30BaBIIUXCS
Pa3IMYHBIMU CIIOCOOaMHU.

JlabopaTtopnasi paGora «BplsiBIeHHEe H3MEHYMBOCTH Yy OCOOEH OJIHOTO
BUJI).

JlaGopaTtopnasi  paGora  «llpucmocoOneHuss  OpraHu3sMOB UM HUX
OTHOCHUTEJbHAs LEIECO00Pa3HOCThY.

JlaGopaTopnass paGora «CpaBHeHUE BHUJOB MO MOpP(OIOrHIECKOMY
KPUTEPUIOY.

Tema 3. Makpo3BoIIOLNS U €€ Pe3yJIbTaThl

Meronpl M3y4eHMs ~ MakpodBOMtOLMHU. [lameoHTONOTrMYECKHE  METOMBI
u3yueHus: HBomrouuu. llepexomubie ¢GopmMbl M (QUIOTEHETHYECKUE  PSAbI
OpTaHU3MOB.

buoreorpadudeckue meTonsl u3ydeHus: sBomtonuu. CpaBHeHUE (QIIOpHI H
dbayHbl MaTepuKOB U OCTpOBOB. buoreorpaduyeckue obmactu 3emmn. Bumpl-
DHJIEMUKHU U PEJIUKTHI.



OMOpPHONIOrHYECKHe U CPABHUTEIHLHO-MOP(OIOTHUECKHE METOAbl U3YUEHUS
IBONIIOLMHU. ['€HeTMYeCKue MEXaHU3Mbl 3BOJIOLHMH OHTOI€HE3a M IOSIBICHUS
HBOJIIOLMOHHBIX ~ HOBIIECTB. [ 'OMOJOrMYHBIE W  AHAJIOTMYHBIE  OPraHbl.
PynuMentapubsle  opraHbl W araBuU3Mbl.  MOJEKYISIPHO-TEHETUUYECKHE,
OMOXMMHUYECKHUE W  MaTeMaTHYECKUE  METOJIbl  M3y4YeHUS  HBOJIIOIUU.
['omonornynsie reHbl. COBpPEMEHHBIE METOMABI MOCTPOCHHUS (PUIOTeHEeTHUYECKUX
JI€PEBBEB.

XpOMOCOMHBIE MyTallUH U 3BOJIFOIUSI TEHOMOB.

OO01mre 3aKOHOMEPHOCTH (MpaBuiia) 3BoJtOUMH. [IpuHyun cmenvt yHKyuil.
HeobOpatumocTs 3BoJtonMK. AnanTuBHasg paauanus. HepaBHOMEpPHOCTh TEMIIOB
ABOJIIOLIU Y.

JleMoHCTpauumn

[Toptpetsi: K. M. bap, A. O. KoBanesckuii, @. Mromiep, 3. ['ekkelb.

Tabmuupl U cxembl: «PUIOTEHETUYECKUIN PAJl JIOMIAAN», «APXEONTEPUKC,
«3Bepo3yObie  smiepb»,  «Creronedans»,  «Punuoduts»y,  «CemeHHBbIE
NanopoTHUKW», «buoreorpapuueckue 30HBI 3emun», «Jlpeid) KOHTHHEHTOBY,
«Penuktey, «HadanpHble cTaauu 3MOPUOHAIBHOIO PAa3BUTUS O3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMYHBIE W aHAJOTWYHBIE OpraHe», «PyauMeHThI»,
«ATaBU3MBI», «XpOMOCOMHBIE HAOOpHI 4YelloBEKa M IMMMaH3e», «[aBHbIE
HaIpaBJIEHUS 3BOJIOIUNY, «O0I1IHe 3aKOHOMEPHOCTH 3BOJIFOLII.

OOopynoBaHue: KOJUIEKIUU, TepOapuu, MYJSDKA HCKONAEMbIX OCTAaTKOB
OpPraHU3MOB, MYJISKA TOMOJIOTUYHBIX, AHAJIOTUYHBIX, PYJAUMEHTAPHBIX OPraHOB H
aTaBU3MOB, KOJUIEKIIMN HACEKOMBIX.

Tema 4. IIpouncxoxaenne U pa3BuTHE )KU3HA HA 3emJie

HayuHble TUMoOTE3bl MNPOUCXOXKIACHUS >KU3HM Ha 3emie. AOUOTeHe3 W
naHcrepmusi. [JloHayuHble IpeACTaBICHUs O 3apPOKICHUU JKU3HU (KPEALMOHU3M).
['unore3a NOCTOSSHHOTO CaMO3apO’KICHUS KU3HU U €€ ONpoOBEpKeHHE ornbiTamu .
Penu, JI. Cnannannanu, JI. [1actepa. [IpoucxoxaeHue >xu3Hu U aCTPOOUOIIOTHS.

OcHOBHBIE JTaIlbl HEOPTraHUYECKON JBOJIIOLIAH. [InanerapHas
(reonmoruueckasi) SBOJIOINUSA. XHUMHUYECKass OHBOJIONMSA. AOUOTCHHBIM CHHTE3
OpraHn4yeckux BemecTB n3 Heoprannueckux. Omeir C. Mumtepa m I'. Opm.
OOpazoBanue mnoiuMepoB u3 MoHoMmepoB. Koarnepsatnas rumortesa A. U.
Omnapuna, TunoTe3a nepBuyHoro oyiapona J[x. XomnaeitHa, reHeTUYeCcKasi TUIoTe3a
I'. Ménnepa. Pubozumbl (T. Yek) m rumoreza «mupa PHK» V. T'mnbepra.
dopMupoBaHUE MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

Hctopust 3emum u MetoAsl €€ u3ydeHus. Vckomaemble OpraHU4ECcKHe
octaTkd. ['eoxponosoruss u e€ wMeronpl. OTHOcUTENbHass U aOCOIIOTHAsS
reOXPOHOJIOTHS. ['€0XpOHOIOrHYecKast Kajla: 30HbI, 3pbl, HEPHOBI, SMOXH.



HauvanbHbie 3Tanbel opraHuueckod »HBoaouud. [logBiaeHne u 3BOTOLUA
MEPBBIX KJIETOK. DIBOMIONUSA MeTabonm3Ma. BO3HMKHOBEHHE MEPBBIX IKOCHUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOIIIIEHKU KaK aHaJOT MEepBhIX Ha 3emiie COOOIIECTB.
Crpomaronutsl. [IpokaprOTHI U 3yKapUOTHI.

[IpoucxoxaeHue 3ykapuoT (CUMOMOTeHe3). DBOJIIOIIMOHHOE MMPOUCXOKICHHE
BUpYCOB. [IpoucxoxkaeHne MHOTOKJIETOYHBIX OpPraHu3MoB. BO3HUKHOBEHUE
OCHOBHBIX TPy MHOTOKJIETOYHBIX OPTraHU3MOB.

OcCHOBHBIE 3Tallbl 3BOJIOLMH BbICIINX pacTeHU. OCHOBHBIE apOMOPGO3bI
pactenud. Beixon pacteHuii Ha cymry. [losiBieHHE CIOPOBBIX pPACTEHUN U
3aBoeBaHre uMU cymu. CemeHHble pacTeHHs. [IpoMCXOXKIEHHE LBETKOBBIX
pPaCTCHUM.

OCHOBHBIC ATallbl 3BOJIONHMHA >KUBOTHOTO Mupa. OCHOBHBIE apOMOPQO3bI
KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuil B3pbIB — MOSBJICHHE COBPEMEHHBIX
tunoB. [lepBble XOpAOBBIE KUBOTHBIE. JKH3Hb B BOJAE. DBOJIIOLUA TO3BOHOYHBIX.
[Ipoucxoxnenue ampubuii u pentwimid. I[IponcxoxaeHrne MICKONUTAOUIMX U
ntui. [lpunnun kimodeBoro apomopdosa. OcBoeHHe OECIO3BOHOUYHBIMU U
MO3BOHOYHBIMHU KUBOTHBIMU CYIIIH.

Pa3Butne xu3HM Ha 3eMje MO 3paM W MepuoiaM: apxeu, MPOTEPO30i,
najgeo30i, Me3030M, KaitHO30M. OOm@as XxapakTepucTHKa KiIuMara U
reoJoru4eckux mnporeccoB. [losiBIeHHME M pacUBET XapaKTEPHBIX OPraHU3MOB.
VYriieoOpa3oBaHue: €ro yciaoBUs U BIMSHUE HA Ta30BbIil COCTaB aTMOC(hEPHI.

MaccoBble BBIMUPAHUSI — 3KOJIOTUMYECKHE KPU3UCHI MPOUUIOro. [IpuunHel u
CJIEICTBUS MAacCOBBIX BbIMUpaHUil. COBPEMEHHBIM 3KOJIOTUYECKUN KpPHU3UC, €r0
ocobennoctu. [Ipobrnema coxpanenus 6nopasHooOpas3us Ha 3emiie.

CoBpeMeHHas cucrteMa opraHudyeckoro mupa. [IpuHuumnel knaccupukanuu
oprann3MoB. OCHOBHBIE CUCTEMATUUYECKHUE TPYIIBI OPTaHU3MOB.

JlemoHcTpanuu

[Toptpetsl: @. Penu, JI. Cnammanuanwy, JI. Tlactep, 1. . Meunnkos, A. U.
Omnapun, Ix. Xonaenn, I'. Ménnep, C. Mumnep, I'. IOpu.

Tabnuiel u cxemsl: «Cxema onbita @. Penny, «Cxema onwita JI. [Tactepa mo
M3YUYCHUIO CaMO3apoXKJeHUsl Xu3Hm», «Cxema ombita C. Mummiepa, I'. FOpuy,
«JTanbl ~ HEOPraHWYECKOW  JBONIOUUN»,  «['€OXpOHOJIOrMYecKas  IIKajiay,
«HauanpHble 3TaIbl OPraHUYecKo IBOIONUNY, «CxeMa 00pa3oBaHUsI DYKapHOT
nyTéM cumoOuorenesa», «Cucrema KuUBOW mpupoabl», «CTpoeHue BHUpPYCay,
«Apomopo3bl  pacreHuit», «PuHHOGUTHY, «OIHOKIETOUHBIE BOJOPOCINY,
«MHOTOKJIETOUHbIE BOAOpOCHNY», «Mxu», «llamopoTHukm», «l'onocemMeHHbIE
pactenusi», «Opranbl I[BETKOBBIX pacTeHui», «(Cxema pa3BUTHUS KUBOTHOIO
Mupay, «ApoMopdossl KUBOTHBIXY», «lIpocteiimme», «KuedHomnomocTHbIEY,
«IInockue 4EPBUY, «UnEeHUCTOHOTHEY, «PBIOBIY, «3€MHOBOHBIEY,



«IIpecmbikaromuecs», «lItuuppy, «Muekonuraromue», «Pa3Buthe Xu3HM B
apXeuckou spe», «Pa3BuTHe )XU3HU B MPOTEPO3OMCKOU dpey, «Pa3BuTne Ku3HU B
IaJIC030MCKOM 3pe», «Pa3BuThe KU3HU B ME3030MCKOM 3pe», «Pa3BuTue XKu3HU B
KaitHO30MCKOM 3pe», « COBpEMEHHAsl CUCTEMa OPraHUYECKOTO MUPay.

O6opynoBanue: repObapuu pPACTEHUM pa3IMYHBIX OTHAENOB, KOJUIEKIIMH
HACEKOMBIX, BJIQXKHBIE Mpenaparsl >KMBOTHBIX, PAKOBUHBI MOJITIOCKOB, KOJUIEKIUN
UTJIOKOXKHUX, CKEJIEThl II03BOHOYHBIX JKMBOTHBIX, 4Yydela NTUL M 3BEpeEH,
KOJUIEKIIMM OKAMEHEJIOCTEM, IOJE3HBIX HCKOMAEMBIX, MYJBSIKH OPTaHUYECKHUX
OCTaTKOB OPTaHU3MOB.

BupryanbHaa  sgaboparopHas  paGora «MopenupoBaHUE — ONBITOB
Munnepa—tOpu no u3ydeHunro abHOreHHOTO CHHTE3a OpPraHMYeCKUX COeIMHEHUH B
NEPBUYHOI aTMochepe».

JlabopatopHass padora «lI3ydyeHHE M OINHCAaHHE MCKOMAEMBIX OCTaTKOB
JIPEBHUX OPTaHU3MOBY.

IIpakTnueckass padora «M3yueHne O0COOCHHOCTEH CTPOCHUSI PaCTECHUM
Pa3HBIX OTAEIIOBY.

IIpakTnueckas padora «/3yueHre oCOOEHHOCTEM CTPOEHUSI TTO3BOHOYHBIX
YKUBOTHBIX».

Tema S. [IpoucxoxkaeHue 4eji0BeKa — AHTPOIOTeHe3

Pa3nenbl v 3aaa4n aHTPONOJAOTUU. METO Il AHTPOTIOJIOTUH.

CraHOBNIEHUE TPEICTABICHUNA O MPOUCXOXKICHUU 4esoBeKa. PemurunosHeie
B033peHU. COBpEMEHHBIE HAYYHBIE TEOPHH.

CX0ZCTBO Yen0BeKa ¢ )KUBOTHBIMU. CHCTEMAaTHUYECKOE MTOJIOKEHUE YEIOBEKA.
CBuzeTenscTBa  CXOJACTBA  YEJIIOBEKA €  JKMBOTHBIMU:  CPaBHMUTENIBHO-

MOpGOIOTHYECKHE, AMOPHUOJIOTHYECKHE, b1310JI0r0-OMOXUMHYECKHUE,
https://lesson.edu.ru/lesson/f6d39de3-49b3-415f-abde-

b61e1484b48f?backUrl=%2F06%2F10n0BeACHUECKUE. OTINYNS YEIOBEKA OT KUBOTHBIX.
[IpssMOXOXkA€HNE U KOMIUIEKC CBSI3aHHBIX C HUM NMPHU3HAKOB. PazBuTue rojJoBHOTO
MO3ra U BTOPON CUTHAJIBHON CUCTEMBI.

JIBrkymue cuiibl ((akTOpbl) aHTPONOreHe3a: OMOJIOruYecKre, COlualbHbIE.
CooTHolieHne OMONIOTMYECKUX U COLMANIbHBIX ()aKTOPOB B aHTPOIIOTEHE3E.

OCHOBHBIE CTaJUU aHTpOIOTeHe3a. PaHHME uenoBeKOOOpaszHble 00E€3bSHbI
(MPOKOHCYJIbI) U pAHHUE MOHTHUIBI — OOLIUE MPEIKH YeTOBEKOOOPA3HBIX 00€3bsiH U
Jo/Ie. ABCTPaJONUTEKN — JBYHOTHE MPEAKH JIOAeH. UenoBeK yMeIbli, MepBbIe
M3TOTOBJIEHUS OPYIUM TpyAa. UenoBek NpsIMOXOASAIIMNA U MEPBBIM BBIXOJ JIKOJEH
3a  mpenensl  Adpuku. YenmoBek relmenvOeprckuii  — 00mMMIA  TIPENIOK
HEaHJEPTAIBCKOTO YEJIOBEKA M YEJIOBEKa pasyMHOro. YenoBek HeaHIepTalIbCKUI
KaK BHJ JIIOJIEM XOJOJHOTO KiMMarta. YenoBek pa3yMHBII COBPEMEHHOrO THIIA,
JIEHUCOBCKUM 4YEJIOBEK, OCBOCHHME KOHTMHEHTOB 3a mpeaenamMu AQpUKH.
[TaneoreHeTrka u najeoreHOMHUKA.



OBOMIONMS COBPEMEHHOTO YeloBeKa. EcTecTBEeHHBIN OTOOpP B MOMYJSLMSIX
yenoBeka. MyTalnMoHHBIA mporecc ¥ noaumopdusM. [lomyssiMoHHbIE BOJHBI,
npeiid reHoB, murpanus U «d(PQGeKT oCHOBATENs» B MOMYJISAIUIX COBPEMEHHOTO
YEJI0BEKA.

UYenoseueckne pacel. I[loHatue o pace. bonbiime pacel: eBpomneowaHas
(eBpaswmiickasi),  aBCTpajo-HErpoujHas  (PKBATOpUANIbHAS),  MOHTOJOWAHAsS
(a3maTcko-aMepuKaHCKas). Bpems W myTH paccelieHHs 4YelnoBeKa IO ILJIaHETe.
EnuHcTBO  dyenoBeueckux — pac. HayuHas  HECOCTOSITENBHOCTh  pacus3Ma.
[Ipucnoco6IeHHOCTh YeNoBeKa K pa3HbIM YCJIOBHUSIM OKpY)KaroUleld Ccpeibl.
Bnusnue reorpaduueckoil cpeapl W Apeiida reHoB Ha Mopdosoruio u
(bu3MONOTHIO YeTIOBeKa.

MexauciuIuiMHapHble  MeToAsl B ¢u3mdecko  (OMOJOTHYECKON)
AHTPOIIOJIOTMM.  OBOJIOLMOHHAS  AHTPONOJIOTHS M MAaJCOAHTPOIOJIOTHS
YeJIOBEUECKUX NOIMYJSUMi. bruoconnanbHble HCCIEeNOBaHUS MPUPOJBI YEJIOBEKA.
HccnenoBanre KO3BOTIOLUH OMOJIOITMYECKOT0 M COLMAIBLHOTO B YEJIOBEKE.

JleMoHCTpauun

[Toptpersr: Y. {apBun, JI. JIuku, . . Porunckuir, M. M. I'epacumos.

Tabnuibl u cxembl: «MeTOJIbI aHTPOTIOJIOTUNY, «['OJJOBHOM MO3I YeJIOBEKaY,
«YenoBekooOpa3Hble 00€3biHb, «CKeNeT YegoBeKa M CKEJeT IIMMIIaH3e»,
«PyIMMEHTBI M aTaBU3MBbD», «J{BHKYyLIUE CUJIBI AHTPOIIOTE€HE3a», « IBOIIOLUOHHOE
JIPEBO  4YEIOBEKa», «ABcTpainonutek», «YenoBek ymenwli», «YenoBek
NPSAMOXOISIINIY, «/leHrucoBckuil yenoek» «Heanaepranbipy, « KpoMaHbOHIBD,
«IIpenku yenoBeka», «ITarnbl SBOJIOLNHN YEIIOBEKa», «Packl UelioBeKay.

OGopynoBaHue: MYJSDKM — OKaMEHEJIOCTeH, TPeAMETOB MaTepualibHOU
KyJIbTYpbl ~TpPEIKOB 4YeloBeKa, penpoaykuuu (dororpaduu) KapTuH ¢
MUQOJIOTHYECKUMU U OUOJICUCKUMH CIOKETAaMH TPOUCXOXKJICHUS YEJIOBEKa,
¢doTtorpaduu HaXOJOK UCKOMAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YeJI0BEeKa, MOJIEb
yepena 4YeJOoBE€Ka M ueperna IIMMIIAH3€, MOJIeNIb KHUCTH YEJOBEKAa U KHUCTHU
HIMMIIaH3€, MOJAEIIA TOpCa MPEAKOB YeJIOBEKa.

JlaGopaTopnasi padora «l3yueHne OCOOEHHOCTEW CTPOEHHUS CKeJeTa
YEJIOBEKA, CBA3AHHBIX C MPSIMOXO0XKICHUEM).

IIpakTnueckas padora «/3yyeHre SKOJIOrMYECKUX aJalTalNil YeIIOBEKay.

Tema 6. Jkojorusas — Hayka O B3aMMOOTHOUICHUSIX OPraHU3MOB U
HAJI0PraHM3MEHHbIX CHCTEM ¢ OKPY Kaloule cpenoi

3apoxaeHure U pazBuTue 3kojoruu B Tpyaax A. I'ym6onbara, K. @. Pynbe,
H. A. CesepuoBa, J. I'ekkensi, A. Tencinu, B. H. Cykauéna. Pa3gensl u 3amauun
sK0J0THH. CBSI3b 3KOJIOTUU C APYTUMH HAyKaMHU.



Metoasl sxonoruu. [loneBble HaOmOAECHUA. DKCIEPUMEHTHI B HKOJIOTHU:
npupoHble W JabopartopHble. MoaenupoBaHUE B IKOJOTUA. MOHUTOPHHT
OKpY’KaIOUIEH CpeJIbl: JIOKAIbHBIN, pETUOHATBHBIN U TJI00ATBHBII.

3HaYeHUE OKOJIOTMYECKMX 3HAHUM Ui YEJIOBEKa. DKOJOTHYECKOE
MHPOBO33pPEHUE KAaK OCHOBA CBS3€HM YENOBEYECTBA C NMpUpoaoi. PopmupoBaHue
HKOJIOTUYECKOM KYJIBTYPhI M IKOJIOTHYECKON IPaMOTHOCTH HACEIEHUS.

JleMoHCTpanun

[Toptpetsi: A. I'ym6onbar, K. ®@. Pynse, H. A. CeBepuos, J. ['ekkenb, A.
Tencnu, B. H. Cykaués.

Tabmuubl 1 cxembl: «Pazgensr sxonorun», «Metoasl skonorun», «Cxema
MOHUTOPHUHIA OKPYKAIOLIEN CPEIbI».

JlabopaTtopHas pabora «3yueHue METOJIOB AKOJOTUYECKUX
UCCIICIOBAHUI.

Tema 7. Opranusmsl U cpea OOUTAHUS

DKOJIOTHYECKHE (PAKTOPbI U 3aKOHOMEPHOCTH UX aenctus. Kiaccupukanms
HKOJIOTUYECKUX (DAKTOPOB: aOMOTHUECKUE, OMOTHUECKHUE, aHTpOIIOTeHHbIe. O0Ime
3aKOHOMEPHOCTH AEHCTBUSA 3KoJIornueckux ¢akropos. IIpaBuno munumyma (K.
[npenrens, 0. JIubux). TonepaHTHOCTh. DBpUOMOHTHBIE U CTEHOOMOHTHBIE
OpraHU3MBl.

Abuotnueckue (¢akropel. CBeT Kak sKonorudeckuid akrtop. JleicTBue
pPa3HbIX YYAaCTKOB COJIHEYHOT'O CHEKTpa Ha OPraHU3Mbl. DKOJIOTHYECKUE TPYMIIbI
pacTeHUH M JKUBOTHBIX II0 OTHOLICHHMIO K cBeTy. CHUTrHaJbHas poOJIb CBETA.
doTonepruoau3M.

Temmnepatypa kak oskojorudeckuid (axrop. [eiicTBue TemrepaTypbl Ha
opraHusMbl. [IoMKWIIOTEPMHBIE U TOMOMOTEPMHBIE OPTAaHU3MBL. JDBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxuocth kak skojormdeckuin (daktop. Ilpucnocobnenus pacTeHHil K
HoJIepKaHuio0 BoJgHOTo OanaHca. Knmaccudukanusi pacTeHHM MO OTHOILEHHUIO K
Boze. [IpucnocoOnenust ®KUBOTHBIX K U3MEHEHUIO BOJHOTO PEXKUMA.

Cpenpl oOuTaHUS OPraHU3MOB: BOJHAsl, HA3€MHO-BO3JYIIHAs, MOYBEHHA,
riiyOMHHasT  TOJANOYBEHHAas, BHYTpUOpraHu3MeHHas.  DHU3UKO-XUMHUYECKHE
O0COOEHHOCTH cpell oOuTaHusi opranu3MoB. [IpucrmocoOneHuss OpraHu3MoB K
YKU3HM B pa3HbIX Cpelax.

buonornyeckue putmbl. BHemHue u BHyTpeHHUE pUTMBI. CyTOUHbBIE H
roJu4yHble pUTMBbL. [IprUCOCOOIEHHOCTh OPraHM3MOB K CE30HHBIM H3MEHEHUSIM
YCJIOBUM KU3HU.

Kusnennsie Qopmbl opranuzMoB. [loHsiTHe O >KU3HEHHOW (Qopme.
JXKuznennble POpMBI paCTEHUM: AepEBbs, KYCTAPHUKU, KYCTAPHUUIKH, MHOTOJIETHHE



TpaBbl, OJHOJETHHE TpaBbl. JKU3HEHHBIE (POPMBI IKUBOTHBIX: THUIPOOHMOHTHI,
re00OHUOHTHI, a9pOOHOHTHI. OCOOCHHOCTH CTPOEHUS U 00pa3a KU3HHU.

buotnueckne bakTopsI. Bunpr  OMOTMYECKMX  B3aUMOJEHCTBHIL:
KOHKYPEHIUsI, XUIIHUYECTBO, CUMONO03 U ero (opmsl. [lapasutusm, koomneparus,
MyTYyaju3M, KOMMEHCAIu3M (KBapTUPAHTCTBO, HaxJieOHM4ecTBO). HeTpoduueckue
B3aUMOJICUCTBUS  (TommYeckue, (Qopudeckue, ¢adpudeckue). 3HAUYCHHE
OMOTHYECKUX B3aMMOJCUCTBUM MJisI CYIIECTBOBAHUSI OPraHU3MOB B Cpele
obutanus. [IpuHIUT KOHKYPEHTHOTO UCKITIOYECHUS.

JleMoHCcTpau

Tabmuubl U cxembl: «IDkonorudyeckue @axrtopb», «CBETOBOM CIEKTpY,
«IKOJIOTUYECKHUE TPYIIIbI KUBOTHBIX MO OTHOIICHUIO K CBETY», « TEIIOKpPOBHbBIE
KUBOTHBIC», «XOJOJAHOKPOBHBIE 3>KUBOTHBIE», «DHU3MONOTHYECKUE aaanTaluu
KUBOTHBIX», «Cpenbl OOWTaHHS OpraHuU3MOB», «bHOJOTHYECKHE PUTMBDY,
«Kuznennole  Qopmbel  pactenmity, «KuzHeHHble  GOPMBI  KHUBOTHBIXY,
«JKOCHCTEMA UPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA XBOMHOIO Jiecay, «llenn
NUTaHUS, «XulHuuecTBoy, «llapasutuzm», «KoukypeHuus», «CumMOnos3y,
«KommeHcanuzmy.

O6opynoBanue: repbapud pacTeHUW W KUBOTHBIX, MPUCIOCOOICHHBIX K
BIIUSIHUIO PAa3UYHBIX OSKOJOTHYECKUX (PAKTOpOB, repdapuu CBETOJIOOUBBIX,
TEHEJIIOOMBBIX M TEHEBBIHOCIUBBIX PACTCHUN, CBETOJIIOOMBBLIE, TECHEIIOOUBBIC U
TEHEBBIHOCJIMBBIE KOMHATHBIC PACTECHUS, repOapuu U KOJUICKIIMU TETUION0OUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PACTEHUM, uydesia MTHUIl U 3Bepeid, repOapuu
pacTeHul, OTHOCSIMMXCA K TUrpoduTaM, kcepodurtam, mMe30puTaM, KOMHATHBIC
pacTeHusl JaHHBIX TPYII, KOJJIEKIIMHA >KUBOTHBIX, OOUTAIOIIUX B Pa3HBIX cpejax,
repObapu M KOJUICKIIMM PACTEHUH MW JKUBOTHBIX, OOJIAJAlONIMX YepTaMu
MPUCIIOCOOJICHHOCTH K CE30HHBIM M3MEHEHUSIM YCIOBUM JKM3HU, repOapuu u
KOJUICKIIUU DPACTEHHM M >KUBOTHBIX PA3IUYHBIX KU3HEHHBIX (POPM, KOJUICKITUU
YKUBOTHBIX, YUYACTBYIOIIUX B PA3JIMYHBIX OMOTUUECKUX B3aUMOJICHCTBUSIX.

JlaGopaTopnasi paGora «BpisBiIeHHE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIMSIHUIO CBETA.

JlaGopaTopnasi paGora «BpisiBIeHHE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIUSIHUIO TEMIIEPATYPhI».

JlabopaTopnasi pa6ora «AHAaTOMUYECKHE OCOOCHHOCTH pACTEHUU U3
pPa3HBIX MECT OOUTAHUS.

Tema 8. IKo10rusi BUAOB U MOILYJISA UM

OKOJIOTUYECKHE  XapaKTePUCTUKU  TMOIYJISLHH. [Monynsimua  kak
Oounonornyeckas cucreMa. Poib HEOTHOPOMHOCTH Cpelbl, PU3NIECKUX OAPHEPOB U
0COOEHHOCTEW OMOJIOTHH BUIOB B (POPMUPOBAHUHU MPOCTPAHCTBEHHON CTPYKTYPHI
nonyysiiiuii. OCHOBHBIE TIOKa3aTeAW TMOMYJSIUU: YHUCIEHHOCTh, IUIOTHOCTb,



BO3pDaCTHAs M IIOJOBAasl CTPYKTYpa, POKIAEMOCTb, IPUPOCT, TEMII POCTa,
CMEPTHOCTb, MUTPALIUSL.

Dkosioruyeckas CTpykrypa nomysiiuu. OleHKa YUCICHHOCTH MOMYJISIUU.
JAvHamuka nomnynsiuuu U €€ peryisinusa. buoTudeckuil MOTEHIMAN MOIYJISLNHN.
MopaenupoBaHue TUHAMUKU NOMyIsiuun. KpuBble pocTa YMCIEHHOCTH MOMYJISIIUN.
KpuBble BbDKMBaHUSA. Perymnsius YWCICHHOCTH MOMYJSIUNA: PoJib (HaKTOPOB,
3aBUCSIINX U HE 3aBUCSIIUX OT IJIOTHOCTH. JKOJIOTMYECKUE CTPATETUH BUOB (T- U
K-ctparerun).

[Tonsitue 00 sKoNOrMYecKoil Huie Bujaa. MectooOutanue. MHoromepHas
MoJenb dKosiornyeckon Humun Jx.M. XarunHcoHa. Pa3sMepbl 3KOJI0TMYECKOU
Hu. [loTeHnmanpHas u peaau3oBaHHAs HUIIH.

Bun kak cucrema nomyssinui. Apeansl BUAOB. BHIBI M MX >KM3HEHHBIE
CTpaTeru. JKOJIOTMYECKUE SKBUBAJICHTHI.

3aKOHOMEpPHOCTU TIOBEJCHUS W MUrpaluid >KUBOTHBIX. buoiormueckue
VMHBA3UU YYKEPOJHBIX BUIOB.

JleMoHCTpauumn

[Toptper: Ix. . XaTunHCOH.

Tabmuubl U cXembl: «IKOJOTHYECKHE XapAKTEPUCTUKU MOMYJISIIUNY,
«IIpocTpaHcTBEHHass  CTpyKTypa  mnomyisium», «Bo3pacTHble  NHpaMHIbI
nonyisinun», «CKOpPOCTh  3acelieHUs MOBEPXHOCTH  3€MJIM  Pa3IUYHBIMU
opranuzmammn», «Mogeinb 3xonorudeckort Humm k. M. XaTunHcoHay.

Oo6opynoBanue: repdapun pacTeHUM, KOJJICKIIUH KUBOTHBIX.

Jlabopatopuass  padora  «IIpucnocoOnenusi ceMsH  pacTeHUd K
PacCeNICHUIO.

Tema 9. IKo10rus cO00IECTB. IKOJOTHYECKHE CHCTEMBI.

CooOmiectBa opraHu3MoB. buoreHo3 u ero crpykrypa. CBA3UM MEXIY
OpraHu3MaMH B OUOIIEHO3E.

Okocucrema kak otkpbiTas cuctema (A. Jkx. Tencnu). dyHKMOHATBHBIC
OJIOKM OpraHW3MOB B DJKOCHUCTEME: IMPOAYLEHTbl, KOHCYMEHTBI, PEIYLICHTHI.
Tpoduueckne ypoBHu. Tpoduueckue uenu u cetu. AOHOTHYECKHE OJIOKH
skocucteM. [TouBsl U Wikl B 3kocucTemMax. KpyroBopoT BElIEeCTB U MOTOK SHEPTUU
B OKOCHUCTEME.

OcHOBHBIE  TIOKa3aTeauM  dKocucTeMbl. buomacca u  mpoaykuus.
DKOJOTHYECKUE THPaMU/JIbI YKCEN, OMOMACChl U SHEPTHUHU.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. Daykmyayuu.
HampaBneHHble 3aKOHOMEpPHBIE CMEHBI COOOIECTB — CyKieccuu. llepBuuHbIe U
BTOPUYHBIE CYKIIECCUM W MX MPUYUHBI. AHTPOIOIE€HHbIE BO3JCUCTBUS Ha
cykneccuu. KimmmakcHnoe cooOriectBo. bropaznooOpasue u mojaHoTa KpyroBopora
BEIIIECTB — OCHOBA YCTOMYHUBOCTH COOOIIIECTB.



[IpupoaHbIe 3KOCUCTEMBL. JKOCUCMEMbL 03ED U peK. DKocucmembl Mopet u
oKkeanos. Ixocucmemvl MyHOp, 1€cO8, CMeneu, nyCmbitb.

AHTpONOre€HHBIE HKOCUCTEMBI. ATposKocucTeMa. ArpoueHo3. Pazmmuus
MEXy aHTPOIIOT€HHBIMH U MPUPOTHBIMHU YKOCUCTEMaMHU.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. [oponckas
dbnopa u ¢ayna. CuHaHTpomm3aius TOpPOJACKOW QayHbl. buomormdeckoe wu
X035MCTBEHHOE 3HAUCHUE arPOIKOCUCTEM B YPOOIKOCHCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJCHCTBUN OPraHU3MOB B
sKocuctemax. Ponb kackaonoco 3ggexma u 6udo8-30uhpukamopos (Kirouesvix
61008) 8 yHKYUOHUpoBanuu skocucmem. IlepeHOC SHEPTHUH U BEIIECTB MEXTY
CMEXXHBIMU 3KOCUCTEMaMH. Y CTOMYMBOCTh OPTaHU3MOB, OMYJISIIAN U 3KOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3/ICHCTBHA.

Mexanuzmoi 8030elicmaus 3aepA3HEHUl PA3HbIX Mmunos Ha
cybOpeaHUu3MeHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTEMHOM YPOBHSIX,
OCHO8bl ~ 9KOJI02UHECKO20  HOPMUPOBAHUS — AHMPONO2SEHHO20  B030€UCMBUSL.
MeTom010THs MOHUTOPUHTA €CTECTBEHHBIX M aHTPOITOTCHHBIX 3KOCHCTEM.

JleMoHCTpauumn
[Toptper: A. JIx. Tencnu.
Tabmunpr  u cxembl:  «CrpykTypa  OuoueHo3a»,  «OKOcHUCTEMa

HIMPOKOJIUCTBEHHOTO Jiecay, « IKOCUCTEMA XBOMHOTO Jiecay, «DyHKIIMOHAIIbHBIC
TPYINbl OPraHU3MOB B 3KOCUCTEME», «KpyroBopoT BEIIECTB B IKOCHUCTEMEY,
«llenu nutanus (macTOUIIHAS, JETPUTHAS)», « DKOJIOTHYECKAsT MTUPAMHIA YUCEID,
«IKonoruyeckas mupamuia OMOMACChy), «IKOJIOTHUECKasi MUpaMua SHEPTUNY,
«O0pazoBanue 6onota», «IlepBuunas cykueccus», «BoccTaHoBieHHe jeca mocie
noxapa», «9Kocucrema 03epay», «ArpoueHos», «KpyroBopoT BELIECTB M MOTOK
SHEPIruM B arpoiieHo3e», «[Ipumepsl ypOosKocucTEM.

O6opynoBanue: repbapun pacTeHU, KOJUICKIIMYA HACEKOMBIX, Uydelia MTUIL |
3Bepeit, repOapuu KyJIbTYpPHBIX U TUKOPACTYIIUX PACTCHUM, aKBAPUYM KaK MOJIENb
YKOCHUCTEMBI.

IIpakTunueckas padora «/3ydyenue u onvucanue ypo0o3KOCUCTEMbI».

JlaGopaTopnasi pa6ora «M3yuenue pazHOOOpa3usi MEJIKUX TMOYBEHHBIX
YJICHUCTOHOTHUX B PA3HBIX SKOCHUCTEMAX).

IKCKYypcHsi «DKCKYpCHUsl B TUIUYHBIN OuoreorieHo3 (B qyOpaBy, OEpe3HSK,
CIbHUK, Ha CYXOJ0JIbHBIN WM TIOWMEHHBIN JIYT, 03€p0, OOJIOTO)».

IKCKYpcUsi «DKCKYpCHUsl B arpodKoCHCTeMy (Ha Mojie WIM B TEIUIMYHOE
XO03SMCTBO)».

Tema 10. buocdepa — riodanbHas IKOCUCTEMA

buochepa — obmemnnanerapHass o0ojiouka 3eMIIH, TII€ CYIIECTBYET WIIH
CYILECTBOBaJIA KM3Hb. PazBuTHe npejacTaBieHuii o ouochepe B Tpyaax J. 3rocca.



VYuenue B. U. Bepuaackoro o 6mocdepe. Ob6mactu 6mocdepsr u e€ coctas. Kupoe
BEIIECTBO OHOchepsl U ero PyHKIIHH.

3aKOHOMEPHOCTH cymiecTBOBaHUs Onocdeprl. OcoOeHHOCTH OHMOChEphl Kak
ri100abHOM PKOCcUCTeMbL. J{MHamMuueckoe paBHoBecue B Onocdepe. KpyroBopotsl
BEIIIECTB U OMOT€OXMMHUYECKUE IUKIbI (yrieposa, a3oTa). PUTMHUYHOCTD siBIEHUN
B Omocdepe.

3onanbHOCTh Ouocdepsnl. I[lonarue o Omome. OCHOBHBIE OMOMBI CYIIU:
TYyHJIpa, XBOMHBIE Jieca, CMEIIaHHbIE U MIMPOKOIUCTBEHHBIE Jieca, CTEIH, CABAHHBI,
MyCTBIHU, TPOIMYECKHUE JIeCa, BHICOKOTOPhs. Kimar, pacTUTENbHBIN U KUBOTHBIN
MHUp OMOMOB CYIIIH.

CtpykTypa u (QyHKIHS )KHBBIX CUCTEM, OIICHKA WX PECYPCHOTO MOTEHITHAA U
ounochepHbIx QyHKIUHA.

JlemoHcTpanuu

[Toptpetsl: B. Y. Bepnanackuid, 3. 3rocc.

Tabmuuel u cxemsl: «['eocdhepnl 3emim», «KpyroBopoT azora B MPUPOIEL,
«KpyroBopoT yriepona B mpupose», «KpyroBopoT KucIopoja B MPHUPOJIEY,
«KpyroBopoT BoJbI B mpupojie», «OcHOBHBIE OMOMBI cymn», «Knumatnueckue
nosica 3emnn», «TyHapay, «Taira», «Cmemanusiii gec», «IIupokoancTBEHHBIM
aecy, «Cremnby, «CaBanHay, «IlycTeiHsy, « Tponuyeckuii gecy.

O6opynoBaHue: repoapuu pacTEHUM pa3HbIX OMOMOB, KOJIJIEKIIMH YKUBOTHBIX.

Tema 11. YesnoBek u OKpy:xa0OIaf cpeaa

DKOJIOTUYECKHE KPU3UChI M HMX MPUYMHBL. Bo3JeicTBHE YeEIOBEKa Ha
ouocdepy. 3arpssHeHne Bo3AymIHOM cpenpl. OxpaHa Bo3ayxa. 3arps3HEHHE
BOJHOM cpenbl. OxpaHa BOAHBIX pecypcoB. Pazpymienne mnouBbsl. OxpaHa
MOYBEHHBIX pecypcoB. 3MeHeHue KiuMara.

AHTpOIIOTEHHOE BO3JICMCTBUE HA PACTUTENBHBIA U KUBOTHBIM MHUp. OxpaHa
PACTUTENBHOTO U XKUBOTHOTO MHpa. OCHOBHBIE MPHUHIIUIBI OXPaHbI MPUPOJIHL.
Kpacasie xHuru. Oco0o oxpansemblie mpupoanbie Ttepputopun (OOIIT).
Bboranuyeckue cabl U 300J10TUYECKUE TTAPKHU.

OCHOBHBIC TPHUHIUIIBI YCTOWYMBOTO PA3BUTHSL UEJIOBEUECTBA W TMPUPOJIBI.
PanimonanbHOE  TPUPOJONONIL30BAHME W COXpaHEHHWE  OHMOJOTHYECKOTO
pazHooOpasust 3emiu. OOImMe 3aKOHOMEPHOCTH TJI00ABHBIX JKOJOTHYSCKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCa M €T0 BEPOATHBIE TTOCIIEICTBUA.

Pa3Butre METOJIOB MOHUTOPUHTA PA3BUTHUSI OMACHBIX TEXHOTEHHBIX
npoueccoB. CucmemHvle uccie0o8anus nepexooa K pecypcocbepezaroujeli u
KOHKYPEHMOCnocoOHotl anepeemuke. buonozuueckoe pasnoobpasue u buopecypcuwi.
Hayuonanvnvle ungopmayuonusvie cucmemsi, obecneuusarowue 0oCmyn K
uHgopmayuu NnO COCMOAHUIO OMOENbHLIX 6U008 U IKocucmem. OcCHOBbL



9Kopeaburumayuu IKocucmem U Ccnocobo8 6opvObLl ¢ OUONOBPENCOCHUIMU.
Pexoucmpykyus mopckux u nazemmuvix sKocucmenm.

JleMoHCTpanumn

Tabmuubl w  cxembl:  «3arps3HeHHEe  aTMocdepbl»,  «3arpsi3HeHue
ruapocdepbl», «3arpsizHeHue 1mouBb», «llapHukoBbit  3dhdext», «Ocobo
OXpaHseMble MPUPOTHBIE TEPPUTOPUN», «MOJEIN YIPABIIEMOTO MUPAY.
O6opynoBanue: ¢otorpaguu OXpaHSEMbIX PACTEHWW M JKUBOTHBIX KpacHoii
kHuru Poccutickoit @enepanuu, KpacHol KHUTH pervoHa.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BNOJIOTU HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJ/IBTATDBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3yJibTaTaM OCBOCHHS
OOyYalONIMMHUCS TPOrpaMM CpeIHEro o0Iero o0pa3oBaHUs: JUYHOCTHBIE,
METaNpPEIMETHBIE U IPEIMETHBIE.

B cTpykType NTHYHOCTHBIX PE3yJbTaTOB OCBOCHHS MPOTPAMMBI IO OHOJIOTHH
BBIJICJICHBI CIIEAYIOUIME COCTABIAIONINE: OCO3HAHHWE OOYYAIOIIMMUCA POCCHUICKON
IPaXKIAHCKON UJIEHTHYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSATEIbHOCTH
U CaMOONpEACNCHUIO, Haluuyue Mmomusayuu K OOyYEHUIO  OHOJIOTUH,
yeneHanpasienHoe pazsumue BHYTPEHHUX YOEXKICHUU JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAAMIIUN pa3BUTUS OUOJOTUYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUYAIOIIUXCSl PYKOBOJACTBOBATHCS B CBOEH
JEATEIIBHOCTH 1I€HHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, MPUCYIIUMU CUCTEME
OMOJIOTUYECKOTO  00pa3oOBaHUs, Haauyue  NpasoCO3HAHUA  DKOJIOTHUUECKOU
KYJBTYPbI, CHOCOOHOCMU CMA8Uumb eI U CTPOUTH KU3HEHHBIE TUTaHbI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS MPOTPAMMBI 110 OMOJIOTUU JOCTUTAIOTCS
B CIMHCTBE Y4YEOHOW M BOCIUTATEIHLHON JEATETRHOCTH B COOTBETCTBUHU C
TPAAULUOHHBIMUA POCCUICKHUMU COLUOKYJIBTYPHBIMU, HCTOPUUECKUMU U TyXOBHO-
HPaBCTBEHHBIMHU IIEHHOCTSIMU, MPUHATHIMU B OOIIECTBE IMpaBUJaMU U HOpPMaMHU
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIECCaM CaMOIIO3HAHUs, CAMOBOCIIUTAHUS U
CaMOpa3BUTHUSA, PAa3BUTHUS BHYTPEHHEH TMO3UIMK JIMYHOCTH, MNATPUOTU3MA U
YBaKECHUS K 3aKOHY U IMPaBOIOPSAIKY, YEJIOBEKY TPyJa U CTaplIeMy MOKOJECHHIO,
B3aMMHOTO YBa)KEHHUS, OCEPEKHOTO OTHONICHHUS K KYyJbTYPHOMY HACIIECIUI0 U
TpaJULMsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoir ®denepaiuu, npupoae u
OKpYKarolIEn cpelie.

JInyHOCTHBIE pe3yibTaThl OCBOEHHUSI ydeOHOro mpeamera «buosorus
JIOJDKHBI OTPa)kaTh TOTOBHOCTH U CITIOCOOHOCTH OOYYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEW TMO3UIMECH JUYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM I[IEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
OMbITA U OMbITA JAEATEILHOCTA B MPOILIECCE peaiv3alliid OCHOBHBIX HaIlpaBIICHHI
BOCIIUTATENIBHOU IESITEILHOCTH, B TOM YHCJIE B YACTH:

1) rpaIaHCKOTr0 BOCTIMTAHUS:

c(hOpMUPOBAHHOCTH TPAXKIAHCKOM MO3UIIMKU 00YUAIOIIETroCcs Kak aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;

OCO3HAHHE CBOMX KOHCTHTYIIMOHHBIX TIpaB W OOSI3aHHOCTEH, YBaKCHHE
3aKOHA U MPaBOIOPSAIKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIbHOCTA TMPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIIEHWN y4eOHBIX W TMO3HABATENIBHBIX 3a/1a4, BHITIOJHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEAENATh COOCTBEHHYIO IMO3UIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHHUE yUYUTHIBATh B CBOMX JEUCTBHIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBHS JIFOJICH C Pa3HBIMU YOCKIACHUSAMH, KYJIbTYPHBIMHA IIEHHOCTSMU U
COIIMAJIbHBIM TOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B MIPOILIECCE COBMECTHOIO BBIOJHEHHUS
y4eOHbIX, TO3HABAaTEIbHBIX M UCCIENOBATENbCKUX 3a7a4, YBAKHUTEIbHOTO
OTHOILICHHSI K MHEHHUIO OIIMOHEHTOB IMpU OOCYXJIEHUM CIOPHBIX BOIPOCOB
OMOJOTMYECKOTO COAECPKAHUS;

TOTOBHOCTh K TYMaHUTApHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTD POCCHICKOM rpaX JaHCKOH WUJICHTUYHOCTH,
NMaTpUOTU3Ma, YBaXXEHUS K CBOEMY HApoOJay, YYBCTBa OTBETCTBEHHOCTH IEpe.l
PonuHoM, ropmoctm 3a cBOM Kpad, CBOKO PoauHy, CBOM S3BIK U KYJIBTYpY,
MPOIIUIOE ¥ HACTOSIIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHUE K MPUPOJIHOMY HACHEAUIO U MAMSTHUKAM IPUPOJIBI,
JTOCTUXEHUsIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OLICHMBATh BKJIAJl POCCUUCKUX YYEHBIX B CTAaHOBJICHUE W
pa3BuTHE OWOJOTWMH, TOHUMAHUS 3HA4YEeHHUs] OWOJOTMM B TO3HAHUHM 3aKOHOB
MPUPOJIBI, B )KU3HU YEIOBEKA U COBPEMEHHOTO 00IIEeCTBa;

ujeitHas yOeKIEHHOCTh, TOTOBHOCTh K CIIy>)KeHHIO M 3amute OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OCO3HAHUE IYXOBHBIX LIECHHOCTEHW POCCUICKOT0 HAPOa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUECHTHUPYACH HA MOPATHbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaJa B MMOCTPOCHUE YCTOMUUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJUTEIISAM, CO3JaHUI0 CEMbH HAa OCHOBE
OCO3HAHHOI'O TMPUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUHU C
TpaauuusiMu Hapos1oB Poccuu;

4) 3¢TeTU4eCKOro BOCIIUTAHMSL:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIOYAs ICTETUKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOIIICHUH;

MOHMMAHUE SMOIIMOHATBHOTO BO3/ICHCTBHUS )KMBOM IPUPOJIBI U €€ IIEHHOCTH;



TOTOBHOCTh K CAMOBBIPQXEHHUIO B Pa3HbIX BUAAX HCKYCCTBa, CTPEMJICHUE
IPOSIBJISITH KAYECTBA TBOPUECKOU JTUYHOCTH;

S) ¢usnyeckoro BocnuTaHus, GOPMHPOBAHHMSA KYJAbTYPbl 310POBbS U
IMOLMOHAJIBLHOIO 0JIaronoJayYns:

NOHMMAaHUE W peaju3alus 3J0pOBOTO W 0e30MacHOro obOpasza KU3HU
(3m0poBOE  TUTaHWE, COOJIIOJICHHE TUCMEHWYECKHX TMpPaBWJI U HOPM,
cOamaHCHUPOBAaHHBIA PEXUM 3aHATHH W OTAbIXa, peryispHas Quandeckas
aKTUBHOCTb), OEpEekKHOT0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3/10POBBIO;

MOHMMAHUE LEHHOCTH MNPaBUJ HWHIWBUAYAIBHOTO U  KOJUIEKTUBHOIO
0e30MacHOro MOBEICHUS B CUTYalHsIX, YTPOKAIOIIHNX 30POBbIO U KU3HU JIFOACH;

OCO3HAHHWE MOCIEACTBUN M HENPHIATHS BPEIHBIX MPUBBIYEK (YIOTPEOIICHHUS
aJIKOTr0JIsl, HAPKOTHKOB, KYPEHHUS);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBa, TPYI0II00HE;

FOTOBHOCTh K AKTUBHOM JEATEIBHOCTA TEXHOJOTUYECKOW M COLMAIBHOMN
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, TJIAHUPOBATH U CAMOCTOATEIBHO
BBIIIOJIHATH TAKYIO IESITEIBHOCTB;

UHTEpEC K pa3inyHbIM cdepaM MpodhecCHnoHaTbHOM JesATEIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIA BBIOOp Oyaymied mnpodeccun H  peaaru30BbIBATh
COOCTBEHHbIE KU3HEHHbIE TIJIaHbL;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHHIO MU C€aMOOOpPa30BAHUIO Ha
MPOTSIKEHUU BCEU KU3HH;

7) 3K0JIOTM4eCKOTr0 BOCIIUTAHMSA

HKOJIOTUYECKU LEJIECO00pa3HOE OTHOIIEHHE K MPUPOJE KaK HCTOUHHKY
YKU3HU Ha 3eMJie, OCHOBE €€ CYyIleCTBOBAHUS;

NOBBIUICHHE YPOBHS SKOJOTMYECKOM KYyJIbTYphl: MPHOOPETEHUE OIbITa
IUIAHUPOBAHMS TIOCTYNIKOB M OLIEHKM MX BO3MOJXKHBIX ITOCIEICTBHMA IS
OKPYKaKOUIEH CPeIbl;

OCO3HAaHHWE TI00aTBHOr0 XapakTepa 3KOJIOTMUECKMX MpoOJeM M IMyTed HuX
pelIeHHUS;

CIIOCOOHOCTh HUCIOJIb30BaTh MpUOOpeTaeMble TpPH HU3YYCHUU OHOJIOTHH
3HaHWS W YMEHMsS MpU PELIEHUH TNpoOJieM, CBA3AHHBIX C pPAMOHAIbHBIM
IPUPOAOIIONb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HaIpaBJICHHBIX HA COXpPAaHEHUE PABHOBECHS B HOKOCHUCTEMAX, OXpPAaHY BHUJIOB,
AKOCHUCTEM, OHOChEphI);

AKTUBHOE  HEMNPUIATHE JCUCTBUM, NPUHOCAIIMX BPEH  OKPYXkKaAKOUIEH
OPUPOJIHON cpezie, YMEHHE MPOTHO3UPOBATH HEOJIATOMPHUITHBIE IKOJIOTUYECKUE
MOCJIEICTBUS MPEANPUHUMAEMBIX ACHCTBUHN U MPEIOTBPAIIATh UX;



HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOr0 MBIIUIEHUS, IKOJIOTUUECKON KYJIbTYpHI,
ombITa NEATEeIbHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAIIBHOM
MIPaKTUKE, TOTOBHOCTH K Y4aCTHUIO B MIPAKTUYECKOMN NIEATEIbHOCTH SKOJIOTUYECKOMN
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUAJOre
KYJbTYp, CHOCOOCTBYIOLIEr0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPILICHCTBOBAHHUE SI3BIKOBOM M YHUTATEIBCKOM KYJIbTYpbl Kak CpeiCTBa
B3aUMO/ICHCTBUSI MEXKTY JIFOJbMH U MIO3HAHUS MUDA;

MOHUMAaHUE CIenu(PUKA OWOJOTUM KaK HAyKd, OCO3HaHWUA €€ POl B
GbopMHpPOBaHUN PAIMOHATIFHOTO HAYYHOTO MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBlieHuss 00 OKpyKaloleM MHpPE Kak O €AMHCTBE MPHUPOJIbI, YeIOBEeKa U
oOllecTBa, B TO3HAHWU MPHUPOJHBIX 3aKOHOMEPHOCTEM W PEIICHUH MpoOeM
COXpaHEHUS TPUPOIHOTO PABHOBECHS,

yOEeXAEHHOCTh B 3HAYUMOCTH OWOJIOTHUU JISi COBPEMEHHOM ITMBHIIM3AIIUU:
oOecrieyeHus: HOBOIO YPOBHS Pa3BUTHSA MEAMIIMHBI, CO3/aHHUE TEPCIIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  peIIaTb PECypCHble  MPOOJIEMBbI  Pa3BUTHS
YeJI0BEYECTBA, MOUCKA MyTEeH BBIXOJIa U3 TII00ATBHBIX AKOJOTHUECKUX MPOOIeM U
obecrieueHusi mepexoja K  yCTOMUMBOMY  Pa3BUTHIO,  PalMOHAJIBLHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECypcoB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TOJYyYEHUM OWMOJOTHYECKUX 3HAHMM B LEIAX
MOBBIIIIEHUs OOIIEeH KyJIbTYpbl, €CTECTBEHHO-HAYyYHONW TI'paMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIILHOM TPaMOTHOCTH OOydaromuxcs, GopMHpyeMoit
IPY U3y4YEeHUU OMOJIOTHH;

MOHMMAHHUE CYUIHOCTU METOJOB IMO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTH WCIOJb30BaTh TMOJIydaeMble 3HaHWS [JIs aHajdu3a U
OOBSICHEHUS SIBJICHUIN OKPYXKAIOIIETO MUPa U MPOUCXOAIINX B HEM H3MEHEHUH,
yMEHHE JenaTh OOOCHOBAHHBIC 3aKJIIOYEHUSI HAa OCHOBE HAay4yHbIX (PaKkToB U
MMEIOUIUXCS JAHHBIX C LIEJIbIO MTOIYYEHHUS TOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJIOTUYECKUE 3HAHMS JUIs
pelieHus Ipo0sIeM B peaabHbIX )KU3HEHHBIX CUTYaIUAX;

OCO3HAHUE IIEHHOCTH HAY4YHOW JESTEIbHOCTH, TOTOBHOCTH OCYIIECTBISATH
MPOEKTHYIO M HUCCIIEA0BATENbCKYIO AESITEIbHOCTh NHIUBUAYAJIBHO U B TPYIIIE;

TOTOBHOCTh M  CIOCOOHOCTH K  HEMPEPhIBHOMY  OOpa30BaHHUIO |
caM000pa30BaHNI0, K aKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHWUW MO OWOJIOTHU B
COOTBETCTBHHM C KU3HEHHBIMHU MOTPEOHOCTSIMH.



METANIPEAMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE Pe3yabTaThl OCBOCHHS y4eOHOTO mpeameTa «buosorusy
BKJIIOYAIOT: 3HAYUMble JIsI (OPMHUPOBAHHMS MHUPOBO33PCHHS OOyYarOIIUXCS
MEXIUCIUIUTMHAPHBIC (MEXKIPEIMETHBIC) OOIEHAYYHbIC MOHITHS, OTPaKAIOIINE
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa M CHEeONU(PUKYy METOJO0B TIO3HAHUS,
UCIIOJB3YEMbIX B €CTECTBEHHBIX HayKax (BEILIECTBO, SHEPTHUs, SABJICHUE, MPOIECC,
CHUCTEeMa, HaydHbIH (DaKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
HcClieIOBaHUE,  HAOJIOJICHHE,  M3MEpPEHHME, OKCIEPUMEHT W  JApYyrue);
YHUBEpCAIbHBIC Yy4YeOHBIC JEWCTBHSA (TO03HABATENbHBIE, KOMMYHUKATUBHBIC,

PETYJISTUBHBIE), 00eCIeunBaroIINe (dbopmupoBaHue (GyHKIIMOHATBHON
IPAMOTHOCTH W COLUMAJIbHOM KOMIETEHUMH OOYYarolUXCS; CIIOCOOHOCTH
oOyuarommxcs UCIIOJIB30BAaTh OCBOCHHBIE MEXIUCIUIUIMHAPHBIE,

MHUPOBO33PEHUYECKUE 3HAHMS W  YHUBEpCAJlbHble yueOHbIE JIEHCTBUSA B
ITO3HABATEIIbHON 1 COLMAIIBHON MTPAKTHKE.

B pesynbrare wu3ydeHus OHOJIOTMM Ha YpOBHE CPEAHEro OOUIero
oOpasoBaHust y oOywatomerocss OyayT c(OpMHUpPOBaHbl IO3HABATEJbHBIC
YHHUBEpCaJbHblEe yueOHbIE JEMCTBYSI, KOMMYHUKAaTUBHbBIE YHUBEPCAIbHBIE yUeOHbIE
NEHCTBUS, pPEryJIsITUBHBbIC YHUBEpCAIbHbIE Y4YeOHbIE JIEHCTBUS, COBMECTHAas
NEeSATEIbHOCTbD.

MeTtanpenMeTHbIE PE3yJIbTaThl OCBOCHMS MNPOrpaMMbl CPEIHET0 OOIIEro
0o0pa30BaHMsI JOJKHBI OTPAXKATh:

OBaanenue YHHMBEPCAJTbHBIMHU y4eOHBIMU MO3HABATEIbHBIMH
AeCTBUSIMM:

1) 6a30BbIe JJIOrHYECKHE JeiiCTBUS:

CaMOCTOATENbHO  (QOpMYyJIHpPOBAaTH W aKTyaJIU3UpOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh IPU OCBOCHHM 3HAHMM NPUEMBI JIOTUYECKOTO MBILUICHHMS
(aHanu3a, cuHTE3a, CPaBHEHM S, Ki1acCu(pUKaUU, 000OIICHUS), PACKPBIBATh CMBICIT
OMOJOTMYECKUX MOHATUM (BBIAENATh UX XapaKTEpHbIE NMPU3HAKU, YCTAHABIIMBAThH
CBSI3U C IPyTUMH MTOHATUSAMH);

ONpENENATh LEIu JEATEIbHOCTH, 3aJaBas IapaMeTpbl M KPUTEPUM HUX
JNOCTH)KEHHSI, COOTHOCUTD PE3YJIBTATHI AEATENBHOCTH C TOCTABICHHBIMU LIETISIMU;

UCIOJIb30BaTh OMOJIOTUYECKUE MOHATHUS ISl OObsICHEHUS (DAKTOB U SIBJICHUM
YKUBOU NIPUPOLBI;

CTPOUTH JIOTMYECKHE PACCYXIEHUS (MHIYKTUBHbBIE, JEAYKTHUBHBIE, IIO
aHAJIOTMM), BBIABIIATH 3aKOHOMEPHOCTH W IPOTHUBOPEYMS B PACCMATPUBAEMBIX
ABJICHUSIX, (DOPMYIIMPOBATH BHIBOIbI U 3aKIIOUEHUS;

NPUMEHSTh CXEMHO-MO/ICJIbHbIE cpenctBa Uil IPEACTaBIICHUS
CYILLIECTBEHHBIX CBSI3€M M OTHOLIEHUH B M3y4aeMbIX OMOJOTMYECKUX OOBEKTaX, a



TakK€  NPOTHUBOPEUMI  pa3HOTO  poja,  BBIABICHHBIX B Pa3IUYHBIX
UH(GOPMALIMOHHBIX UCTOUYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHHS] MPOOJIEMBI C YYETOM aHAIM3a WMEIOIIUXCS
MaTepHaIbHBIX U HEMAaTepUaIbHBIX PECYPCOB;

BHOCHUTbH KOPPEKTHUBHI B IESITEIBHOCTh, OLICHUBATh COOTBETCTBHE PE3YIHTATOB
LEJISIM, OLICHUBATh PUCKU TIOCTIEACTBUN ACSTEIBHOCTH;

KOOPAMHUPOBATh M  BBINOJNHATH pabOTy B  YCIOBHUAX  PEaIbHOTO,
BUPTYaAJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBATh KPEaTUBHOE MBIILICHUE TPU PEIICHUU KM3HEHHBIX MTPOOJIEM.

2) 6a30BbIe HCCJIE0BATEIbCKHE ICHCTBHUS:

BJIa/I€Th HaBBIKAMU Y4€OHO-HCCIIET0BATENbCKON U MPOCKTHOU JIEATEIHHOCTH,
HaBbIKAMHU  paspelieHusi mpoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY IIOMCKY METOJIOB PELICHUsI IPAKTUUECKUX 3a]a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB MO3HAHUS;

UCTIONB30BaTh PAa3jMuHbIe BHUABI JEATEIBHOCTH IO TMOJYYEHHUIO HOBOTO
3HaHWs, €ro HWHTEPIpETAlH, MPEoOpPa30BaHUI0O M TMPUMEHEHUIO B YYEOHBIX
CUTYaIUsX, B TOM YHUCIIC TIPHU CO3JaHUH YIEOHBIX M COITMAIBHBIX IPOEKTOB;

dbopMHpOBaTh HAYYHBIA TUI MBIILJICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEH,
KJIFOUEBBIMU MTOHSATUSMU U METO/IAMH;

CTaBUTh M (HOpPMYIUpOBaTh COOCTBEHHBIE 3aJayd B 00Opa30BATEIbHON
JIESITEIbHOCTH U )KU3HEHHBIX CUTYAIIHIX;

BBISIBIIAITh NIPUYUMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UPOBATh 3ajady,
BBIJIBUTATh TUIOTE3y €€ peIIeHUs, HaXOIAUTh apTYMEHTHI JIs JI0Ka3aTelIbCTBA
CBOMX YTBEP)KJICHUM, 3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEIIICHUS,

aHAIM3UpOBaTh TOJYYCHHBIE B XOJE peUIeHHs 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHNE B HOBBIX
YCIIOBUSIX;

JaBaTh OIIEHKY HOBBIM CUTYAIUsM, OIIEHUBATH TPUOOPETEHHBIN OIIBIT;

OCYULIECTBIISTh LEJICHANPABICHHBIA MMOUCK MEPEHOCca CPEACTB U CIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPELY;

yMETh TMEPEHOCUTh 3HAHWS B TO3HABATEJIBHYIO U MPAKTHUECKYIO 00JacTu
KU3HEICSATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX IPEIMETHBIX 00IacTe;

BBIIBUTATh HOBBIE WU, TpeJUiaraTh OPUTHHAIBHBIC TMOIXOABI M PEIICHHUS,
CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE aTbTePHATUBHBIC PEIICHHUS.

3) pabdora ¢ ungopmaunmeii:

OpPUEHTHPOBATHCS B PA3IMYHBIX HCTOYHUKAX MH(POpMAIMK (TEKCTe y4eOHOTO
nocoOusi, HAy4YHO-TIOMYJIIPHOM JUTeparype, OHOJOTHYECKUX CIIOBapsiAX U
CTIpaBOYHHMKAX, KOMITBIOTEPHBIX 0a3ax MaHHBIX, B VHTepHETEe), aHAIM3UPOBAThH



WH(OPMAITUIO PA3THYHBIX BUIOB U (HOPM MIPEACTABICHHS], KPUTUIECKHU OI[CHUBATH
e€ I0CTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

bOopMyIMpPOBATh 3alPOCHl U MPUMEHATH PA3TMYHBIE METOJBI MPU TIOUCKE H
otbope Ouosorudeckor mHMOpPMaIMKM, HEOOXOUMOM Il BHITIOJIHEHUSI y4eOHBIX
3ajiay;

mpUOOpETaTh OIBIT KCIOJIB30BaHUS HWH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBATh KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMYy  IPEACTABICHUS
ounosiornyeckor nHGopmaruu (CXembl, rpaduKy, TdarpaMMBbl, TaOJIHIIbI, PUCYHKH
H Ipyroe);

UCIIONb30BaTh HAY4YHBIA S3BIK B KadecTBE CpeACTBa mpu pabdoTe ¢
Ouonornyecko MHPOpMALUEH: TPUMEHATh XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTU4YeCKUe 3HaKU W CUMBOJBI, (HOpMyJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh W NPeoOpazoBhIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CPE/ICTBA
HaTJISTHOCTH;

BIAJCTh  HABBIKAMHM  PAcTO3HABaHWS W 3aATHl  WHOOpMAaIUH,
nH(OPMAIMOHHON 6€30MaCHOCTH JIMYHOCTH.

OBjaieHUe YHMBEPCAJIbLHBIMH KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

1) o0mennme:

OCYIIECTBJIATH KOMMYHHUKAIIMH BO BceX chepax KU3HU, aKTUBHO y4aCTBOBATh
B JIMAJIOTE WJIM JIMCKYCCHUU TIO CYIIECTBY OOCYXIaemMoil TeMbl (yMEHHUE 3a7aBaTh
BOIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEILHO BBITIOJHEHHUS TMpeJiaraeMoin
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3UIIMNA JPYTHX y4aCTHUKOB
JMasora Wik JUCKYCCUN);

pacro3HaBaTh HEBEepOAJIbHBIE CpEJCTBA OOIICHMS, TMOHUMATh 3HAYCHUE
COIIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HHUKHOBEHHS KOH(JIMKTHBIX CHUTYaIlUH,
YMETh CMSTYATh KOH(JIMKTHI U BECTH IEPETOBOPHI;

BJIQJIETh PA3IUYHBIMH CHOCOOaMM OOINEHWS U B3aUMOJICHCTBHUS, MMOHMMATH
HaAMEPEHUs IPYTUX JIOJICH, MPOSBIATH YBAKUTEIBHOE OTHOIIICHHE K COOECeTHUKY
U B KOPPEKTHOU Popme (hopMyIupoBaTh CBOM BO3PAKEHHUS;

pa3BEPHYTO W JIOTUYHO HM3JIaraTh CBOIO TOYKY 3PEHUS C HMCIOJb30BaHHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMecTHasl 1eSITeJIbHOCTh:

MMOHMUMATh M HCIIOJh30BaTh MPEUMYINECTBA KOMAHIHONW W WHIWBHUIYaIbHOM
paboThI IPH pelIeHUH OUOIOTHYECKON MPOOIIeMbI, 000CHOBBIBATH HEOOXOAMMOCTD
MPUMEHEHUS TPYITIOBBIX (DOPM B3aMMOJICHCTBUS NP PEIICHUN YIeOHOM 3a1a4H;

BBIOMpPATh TEMATHUKy M METOJbl COBMECTHBIX JEUCTBHM C y4&€TOM OOIIUX
WHTEPECOB M BO3MOKHOCTEH KaXKIOTO YJieHa KOJUICKTHBA,



IIPUHAMATh  LEIM  COBMECTHOM  JEATEIBbHOCTH, OpPraHU30BBIBATH U
KOOPJIWHUPOBATh ACHUCTBUA NO €€ INOCTHKEHUIO: COCTABIISITH IUIAH JCUCTBUM,
pacnpenensaTh poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIAThb pe3yJIbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KauyeCTBO CBOErO BKJIAJa M KaXKJIOIO y4YaCTHHKAa KOMaHIbl B
OOIIMIA pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/uiaratb HOBBIE IIPOEKTHI, OLEHMBATh HIAEU C TO3ULUUNA HOBU3HBI,
OPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh IIO3UTHUBHOE CTPATETMYECKOE IIOBEIACHUE B PA3IMYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUECTBO U BOOOPAXKEHHE, ObITH HHUIIMATUBHBIM.

OBJiaieHNe YHUBEPCAIbHBIMH PeryJsSTUBHBIMU ACHCTBUSAMM:

1) camoopranu3anusi:

UCIIOJIb30BaTh OHMOJOTMYECKHE 3HAHUS JUIA BBIABICHUS MpoOJIeM M HX
pELICHUs B )KU3HEHHBIX U YU€OHBIX CUTYaIUsX;

BBIOMpAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIE
YCTAHOBKM B CBOMX JACHCTBHSX M MOCTYIKAax IO OTHOUICHWIO K JKMBOHM IPUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYXKAIOIINX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH IT03HABATEIBHYIO JIEATECIIBHOCTD, BBIABIATH
npo0JieMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 337a4u B 00pa30BaTEIbHON
JEATEIIbHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENIbHO COCTABJISITh IUIAH pEIICHHS NpoOsieMbl €  YYETOM
UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEIIOUYTEHUIH;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsTh paMKU y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JienaTh OCO3HaHHBIM BbIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTH
34 pEIICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

c1ocoOCTBOBaTh (POPMHUPOBAHUIO M TPOSBICHHUIO HIMPOKOM JpyAHULIUU B
pa3HbIX 00JIaCTAX 3HAHWW, TOCTOSHHO TOBBIIATH CBOM OOpa3oBaTEIbHBIN U
KYJBTYPHBIN YPOBEHb.

2) CaMOKOHTPOJIb:

J1laBaThb OLEHKY HOBBIM CUTYyallUsiM, BHOCUTb KOPPEKTHUBBI B JIESTEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LEIIAM;

BJIAJE€Th  HABBIKAMM  IO3HABATENBHON  peduieKCMH KakK  OCO3HAHMS
COBEpUIAEMBIX JEUCTBUA M MBICIUTENBHBIX IPOLECCOB, HMX pE3yJbTaTOB U
OCHOBaHUi, MCMOJIb30BaTh NPUEMBI peduieKCUM JJIsi OIEHKH CUTYalluu, BbIOOpA
BEPHOI'O PELICHHUS;

YMEThb OLICHUBATb PUCKU M CBOEBPEMEHHO NPUHUMATH PEIICHUSA IO MX
CHIKEHHIO;



IIPUHAMATh MOTHMBBI M apryMEHTBl JPYIMX NPU AaHaIU3€ pPe3yJbTaTOB
NEATEIbHOCTH;

3) npuHsTHE ceOsl U APYTUX:

IPUHUMATH ce0sl, TOHUMAs CBOM HEIOCTATKH U JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHTBl JPYIMX IIpH AaHAJINU3E pe3yJIbTaTOB
NEATEIbHOCTH;

IPU3HABATh CBOE MMPABO U MPABO APYIUX HA OIINOKHU;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

ITPEAMETHBIE PE3YJ/IBTATDBI

[IpenMeTHbIe pe3yabTaThl OCBOCHHUSI COJEpX aHUS Y4eOHOro MpeaMera
«buonorus» Ha yrIyOJIEHHOM YpPOBHE OpPHUEHTHUPOBaHbI Ha oOOecledYeHue
npoduapHOro  o0yueHuss — oOydaromuxcss — Owojormu. OHH  BKJIIOYAIOT:
cnenuuyeckue st OMOJIOTMH HayYHbIC 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUH 11O
OCBOCHUIO, UHTEPIIPETALMU U MPEeOOPa30BAHUIO 3HAHUM, BUIBI JEATECIBHOCTH IO
MOJTYYEHUIO HOBBIX 3HAHUW W UX MPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX, a TAKXKE B
peaNbHbIX XU3HEHHBIX cuTyauusx. l[IpenmeTHbie pe3ynbTaThl MPEACTABICHBI MO
roJiaM U3y4eHHusl.

[IpeameTHble pe3ynbTaThl OCBOCHUS ydueOHoro mpeamera «buonorus» B 10
Kacce NOJIKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECT€ U POJIM OUOJOTUU B CHUCTEME
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHWU €CTECTBEHHO-HAYYHOW KapTUHBI MHUpa, B
MO3HAHWM  3aKOHOB TPHUPOABI U  PEHICHUH TPOoOJIeM  palMOHAIBLHOTO
MPUPOJIOTIOIB30BaHUs, O BKJIAJE POCCUICKUX M 3apyOCKHBIX YUEHBIX B Pa3BUTHE
Onooruy;

BJIAJCHUE CHUCTEMOM OHOJIOrMYECKUX 3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOITOJIATAONINE OHOJIOTHYECKUE TEPMHUHBI U TOHATUSA (KU3Hb, KIIETKA,
OpraHu3M, MeTaboJIM3M, TOMEOCTa3, CaMOPETYSIUs, CaMOBOCIIPOU3BEICHUE,
HACJIEJICTBEHHOCTh, MU3MEHUUBOCTh, POCT U Pa3BUTHE), OHMOJOTUYECKUE TEOPUU
(xnetounas teopus T. llIBanna, M. Illneiinena, P. BupxoBa, XxpomocoMHas TeOpust
HaciencrBeHHoctu T. Moprana), yuenus (H. W. BaBmnoBa — o muenTpax
MHOTOOOpa3usi Y  TPOUCXOXKICHUS  KYJbTYPHBIX  pacTeHHW#),  3aKOHBI
(emnHOOOpa3usi MMOTOMKOB TEPBOTO TMOKOJEHUS, PACIICIUICHUS, YUCTOThI TaMeT,
HE3aBUCUMOTO HacienoBanus [. MeHngenss, TOMOJIOTUYECKUX PSAIOB B
HACJIEICTBEHHOM U3MEHYNUBOCTH H. n. Basunosa), IIPUHIIATIBL
(KOMILIEMEHTapHOCTH);

BJIaJICHUE OCHOBHBIMH METOJIaMH HAy4YHOTO MO3HAHUS, HCIOJIb3YEMbIX B
OMOJIOTMYECKUX HUCCIEOBAHUSIX IKUBBIX OOBEKTOB (OMUCAaHUE, HW3MEpPEHUE,
HaOJII0/IEHNE, SKCIIEPUMEHT);



YMEHHE BBIACIATH CYLUIECTBEHHBIC MPU3HAKU: BUPYCOB, KJIETOK MPOKApUOT U
HYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM YHCIIE
OaxTepuit, rpuOOB, pacTEHUH, JKUBOTHBIX U YEJIOBEKa, CTPOCHHUSI OPTaHOB M CUCTEM
OpPraHOB pAaCTEHUl, >XUBOTHBIX, YEJOBEKAa, IPOLECCOB KU3HEAEATEIbHOCTH,
IPOTEKAIOLIUX B OpraHU3Max PACTEHUH, KUBOTHBIX U YEJIOBEKAa, OMOIOTMUECKHUX
IPOIIECCOB: 0OMEHA BeUIECTB (METabOIM3M), MPEBPAILLEHUSI YHEPTUU, OpOKEHUS,
aBTOTPO(PHOTO U reTepOTPOPHOro TUIIOB MUTAHUS, (OTOCHHTE3a U XEMOCHHTE3A,
MUTO3a, M€H03a, raMeTorenes3a, SMOpHUOreHe3a, MOCTIMOPHOHAIBHOIO Pa3BUTHA,
Pa3MHOXKEHHS,  HMHJIMBHUIYaJBbHOTO  PAa3BUTUS ~ OpraHu3Ma  (OHTOrEHeE3a),
B3aMMOJEICTBHSI T€HOB, FETEPO3UCA, UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTAaHABIMBATh B3aMMOCBSI3U MEXAY OPraHOMJAMHU KIETKH M UX
(GYHKIUSAMHU, CTPOCHHMEM KJIETOK pa3HBIX TKaHEH M WX (QYHKIUAMH, MEXITY
OpraHaMM U CHCTEMaMU OpraHOB Yy pPAacTEHMM, >KMBOTHBIX M 4YEJIOBEKa U UX
GYHKIUSAMHU, MEXAY CHUCTEMaMU OPraHoB U HMX (QYHKIHMSAMH, MEXIy STanamu
oOMeHa BeIIeCTB, dTallaMU KJIETOYHOTO IMKJIA U )KU3HEHHBIX IIMKJIOB OPTaHU3MOB,
TanaMu 3MOpPUOHAIBHOIO PAa3BUTHS, T€HOTHUIOM U (EHOTHIOM, (DEHOTHUIIOM H
(dbakTopamu cpebl 0OUTaHNUS,

YMEHHE BBIABIATH OTIMUYMUTEIbHbIE NMPU3HAKU KUBBIX CHCTEM, B TOM YHUCIIE
pacTeHM, )KUBOTHBIX U YEJIOBEKa;

YMEHHE WCIOJb30BaTh COOTBETCTBYIOIIME AapTyMEHTHI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJIsl TOKA3aTENbCTBA POACTBA OPraHU3MOB Pa3HBIX
CUCTEMAaTUYECKUX TPy,

YMEHHE peniaTb OMOJIOTUYECKUE 3aJa4H, BBISBIISATH NPUUMHHO-CIICICTBEHHbIE
CBSI3M MEXAY UCCIIETyEeMbIMU OMOJIOTMUECKUMHU MTPOLIECCAaMU U SIBICHUSIMU, JIE1aTh
BBIBOJIbI U TPOTHO3BI HA OCHOBAHHH TOJIYY€HHBIX PE3yJIbTaTOB;

YMEHUE BBINOJIHATh JIA0OPATOPHBIE M TPaKTUYECKHUE padOThl, COOIMIOIATH
npaBuiia npu paboTe ¢ ydeOHbIM U J1ab0paTOPHBIM 000PYI0BAHHUEM;

YMEHHE BBIIBUraTh TUIOTE3bl, MPOBEPATh MX SKCIEPUMEHTAIBLHBIMU
cpencTBamMu, (GopMyIupys Leidb HCCIEIOBAHMS, aHaJU3UPOBATH IOJYYCHHBIC
pe3yJbTaThl U eNIaTh BBIBOJIBL;

YMEHHUE Yy4YacTBOBaTh B y4e€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMOJIOruw,
9KOJIOTUM U MEIUIIMHE, NMPOBOJUMON Ha 0a3e HIKOJIbHBIX HAay4YHBIX OOILIECTB, U
nyOJIMYHO  TPEACTAaBIATH  MOJYYEHHbIE  pe3ylbTaThl Ha  YYEHHYECKHX

KOH(epeHusx;
YMEHUE OLICHUBATh 3TUYECKHE aCIEKTbl COBPEMEHHBIX MCCIIEJOBAaHUN B
obmactu  Ouosormd ¥ MEAMIMHBI  (KJIOHMPOBaHHME,  HMCKYCCTBEHHOE

OIUIOJJOTBOPEHUE, HAIMPABICHHOE W3MEHEHHE T€HOMa M CO3JaHHUE TPAHCTEHHBIX
OpTraHU3MOB);



YMEHHE OCYIIECTBISATh OCO3HAHHBIM BBIOOp Oyayiiell mpodeccuoHanbHON
JEATETLHOCTH B 00JacTH OWOJIOTHU, MEAWIIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH,
CEJIbCKOTO XO34KCTBA, MUIEBON MPOMBINIICHHOCTH, YIIyOIsITh MO3HABATEIIbHBIHI
MHTEpEC, HAMIPaBJICHHBIM HA OCO3HAHHBINA BBIOOP COOTBETCTBYIONIEH mpodeccuu u
MPOJOJDKEHHE  OMOJOTHYecKoro oOpa3oBaHMs B OpraHu3alusaX CpeaHEero
po(eCCHOHATEHOTO U BHICIIETO 00pa30BaHUAI.

[IpeameTHBIC pe3yNbTaThl OCBOCHMS y4ueOHOTO TipeameTa «buonorus» B 11
Klacce NOJIKHBI OTPaKaTh:

cOPMHUPOBAHHOCTh 3HAHUW O MECT€ U pPOJM OHOJIOTMM B CHCTEME
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHMM COBPEMEHHOM €CTECTBEHHO-HAyYHOU
KapTUHBI MHpa, B IMO3HAHWM 3aKOHOB TPHUPOABI M PEHICHUH SKOJOTHYECKUX
npoOyieM 4YenoBEeYeCTBa, a TaKkKe B PEIICHHH BOMPOCOB PAlMOHAIBHOTO
MPUPOOTOIH30BaHUS, U B (POPMUPOBAHUH IIEHHOCTHOTO OTHOIICHHS K MPUPOJE,
OOIIECTBY, YEJIOBEKY, O BKJIAJE POCCUICKUX M 3apyOekHBIX yUEHBIX-OMOJIOrOB B
pa3BUTHE OMOJIOTHH;

YMEHUE BIAJIETh CUCTEMOM OHMOJIOTMYECKHX 3HAaHUW, KOTOpas BKIIOYAET
ONpENENECHUs] M TOHMMAHHWE CYIIHOCTH OCHOBOIIOJIATAIOMIUX OHOJIOTHYECKUX
TEPMUHOB M TMOHATHM (BHI, IKOCHUCTeMa, Ounocdepa), OMOJIOTHYECKHUE TEOPUU
(aBomronionHas teopust Y. JlapBuHa, CHHTETHYECKAs TEOPHs IBOJIOLMH), YUCHHUS
(A. H. CeBepiioBa — 0 myTsx U HampasieHusx 3Bomtouun, B.M. Bepuaackoro — o
ounocdepe), 3akoHbl (reHetuueckoro paBHoBecust [[x. Xapau u B. BaitnOepra,
3apoabiieBoro cxojacrea K. M. bopa), npaBuna (munumyma . Jlubuxa,
HKOJIOTUYECKON MHpaMUJIbl dHEpPruM), rumnore3sl (rumore3a «mupa PHK» V.
['un6epra);

YMEHHE  BJaJe€Th  OCHOBHBIMH  METOAAMH  HAyYHOTO  TO3HAHWI,
UCTIONB3YEMBIMU B OMOJIOTHYECKUX MCCIIEIOBAHUSIX KUBBIX 00BEKTOB M 9KOCUCTEM
(omucanue, U3MepeHue, HaOIIOJCHHE, JKCIIEPUMEHT), CIOCOO0aMH BBISIBJICHHUS H
OIICHKH aHTPOIIOT€HHBIX U3MEHEHU B IPUPO/IE;

YMEHUE BBIICHATh CYIIECTBEHHbIE NPHU3HAKU: BHJIOB, OHMOTE€OLEHO30B,
PKOCUCTEM U Ouocdepbl, CTaOUIU3UPYIONIETO, JIBUXKYIIETO U Pa3pbIBAIOIIETO
€CTECTBEHHOTO ot0opa, aJIIONaTPUYECKOro U CUMIIATPUYECKOTO
BUI000pA30BaHUs, BIUSHUS JABMKYIIUX CHJI SBOJIONMK HA T€HO(OH T TOMYJISIUH,
MPUCTIOCOOJICHHOCTH OPTraHU3MOB K cpejie OOWTaHMs, YepeOBaHUS HAIIpaBICHUMN
HBOJIIOIMH, KPYTOBOPOTA BEUIECTB U MOTOKA SHEPTHH B 3KOCHCTEMAX;

YMEHUE YCTaHABIMBAaTh B3aMMOCBS3M MEXIY MPOIECCaMU 3BOJIOLUH,
JBIDKYIIIAMH CHJIAaMUA aHTPOTIOT€HE3a, KOMIIOHEHTAMHU PA3JHYHBIX SKOCUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YyMEHUE  BBISBJISITH  OTJIMUYWTEIBHBIE  TPHU3HAKH  KUBBIX  CHCTEM,
MPUCIIOCOOJICHHOCTh BUJIOB K Cpejfie OOWTaHUs, aOUOTUYECKUX W OMOTHYECKHUX



KOMITOHEHTOB  JKOCHCTE€M, B3aWMOCBS3€d OpPraHM3MOB B  COOOIIECTBax,
AHTPOITOTEHHBIX U3MEHEHUN B SKOCUCTEMAX CBOECH MECTHOCTH;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIONINE aPTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO M CHUMBOJIMKY JUJIs JOKa3aTeIbCTBa POJCTBA OPraHU3MOB Pa3HbIX
CUCTEMATUYECKUX TPYII, B3aUMOCBS3U OPraHU3MOB U CpeJlbl OOUTAHUS, €AUHCTBA
YEJIOBEUECKMX pac, HEOOXOMMMOCTH COXPAaHCHHS MHOT000pa3us BHUIOB U
HKOCUCTEM KaK YCIIOBHUS COCYIIECTBOBAHMSI MPUPOJIBI M USTIOBEUYECTRA;

yMEHUE peliaTb OMOJIOTUYECKUE 3aa4i, BHISABISITH TIPUUUMHHO-CIICICTBEHHbBIC
CBSI3U MEXKJy UCCIIEIYEMbIMU OMOJOTUYECKUMH MPOIIECCAMU U SIBIICHUSMH, JIE1aTh
BBIBOJIbI M IPOTHO3bI HA OCHOBAHUU TOJYUYEHHBIX PE3YJIbTaTOB;

YMEHUE BBINOJIHATh JTA0OPATOPHBIE M IpPaKTUYECKHUE padOThl, COOIMIOAATH
npaBuia mpy paboTe ¢ ydeOHBIM U Ja00paTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, TMPOBEPSITh HUX OKCIEPUMEHTAILHBIMU
cpenctBamu, GOpMYIHpPYs 1€Jb MCCIEIOBAaHUS, aHAJTU3UPOBATH IOIYUYCHHBIC
PE3yNbTATHI U ICNIaTh BEIBOJBL;

YMEHHUE Yy4YacTBOBaTh B y4e€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMOJIOrHw,
DKOJIOTUU W MEIWIIMHE, MPOBOANMON Ha 0a3e IIKOJBHBIX HAYyYHBIX OOIIECTB, W
nyOJUYHO  TPEACTaBIATH  MOJYYEHHBbIE  pE3yJbTaThl Ha  YYEHHYECKHUX
KOH(DepeHIusX;

YMEHHUE OIEHWBATh THIOTE3bI M TEOPUH O TIPOUCXOXKICHNUHN JKU3HU, YEITOBEKA
W YEIIOBEYECKUX pac, O MPUYMHAX, MOCICACTBUAX M CIOCO0axX MpeaoTBpaICHUSI
ri100aabHbIX M3MEHEHUH B Ouocdepe;

YMEHHUE OCYIIECTBIATh OCO3HAHHBIA BBHIOOp Oyaymiell mpodecCHoHATbHON
JeSATEeILHOCTH B 00JIACTU OMOJIOTUH, SKOJIOTUH, TPUPOIOTIOIH30BaHUSI, MEIUIIMHBI,
OMOTEXHOJIOTHH, TICHXOJIOTUH, BETEPUHAPHH, CEILCKOTO XO3SHCTBA, MHUIICBOM
MPOMBITIUICHHOCTH, YTIyOJATh TO3HABATEIbHBI WHTEpPEC, HAIpaBICHHBIA Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  Tpodeccurt U MPOJOHKEHHE
OMOJOTNYECKOTO 00pa30BaHUs B OPTaHU3AIUSAX CPEIHETO MPO(PECCHOHATBHOTO U
BBICIIIETO 00pa30BaHUsI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
KoJunyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne ni/m Konrpouabnsie | IIpakrnyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsI padoThI
pecypcsl
1 buoiiorus kak Hayka 1 https://lesson.edu.ru/06/10
2 JKuBble cucTeMBI U UX U3YUYCHHE 2 https://lesson.edu.ru/06/10
3 BHOJTOrHS KICTKH 2 0.5 https://lesson.edu.ru/06/10
4 XVMHYECKasi OpraHu3anysl KIETKH 10 1 https://lesson.edu.ru/06/10
5 Crpoenne 1 GyHKIMH KIETKH 8 2 https://lesson.edu.ru/06/10
6 OOMeH BelecTB U NpeBpalleHne YHEPTUU B 9 1 https://lesson.edu.ru/06/10
KIIETKE
7 Hacnencreennas undopmanus u 9 05 https://lesson.edu.ru/06/10
peanu3anus e€ B KIETKE '
8 JKU3HEeHHBIN MK KIETKH 6 1 https://lesson.edu.ru/06/10
9 Crpoenuie U GyHKIUU OPraHU3MOB 17 15 hitps://lesson.edu.ru/06/10
10 Pa3mHOXeHMe U pa3BUTHE OPraHU3MOB 8 15 hitps://lesson.edu.ru/06/10
11 I'enernka — Hayka O HaCJIEACTBEHHOCTHU U 5 05 https://lesson.edu.ru/06/10
M3MEHUYMBOCTH OpPraHU3MOB ’
12 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH 10 1 https://lesson.edu.ru/06/10




https://lesson.edu.ru/06/10

13 3aKOHOMEPHOCTH U3MEHYNBOCTHU 6 1
14 I'enernka yemoBeka 3 0.5 https://lesson.edu.ru/06/10
15 CereKIus OpraHu3MOoB 4 1 https://lesson.edu.ru/06/10
16 buoTtexHonorus u cuHTeTUYECKask OUOJIOTHUS 4 https://lesson.edu.ru/06/10
17 PezepBHOE Bpems 1
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11 KIIACC

KounvecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne i/ Kourpoubnbie | IIpakTHyeckue
MPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 3apoxKACHUE U Pa3BUTUE IBOIIOLMOHHBIX 4 https://lesson.edu.ru/06/11
NpeCTaBICHNUN B ONOJIOTHH
2 MuxkposBoronus u e€ pe3yiabTaThl 14 2 https://lesson.edu.ru/06/11
3 MakpodBOIONHS U €& Pe3yIbTaThI 6 https://lesson.edu.ru/06/11
[IpoucxoxaeHne U pa3BUTHE KU3HU Ha https://lesson.edu.ru/06/11
4 15 15
3emie
5 [TpOKCXOK/IeHHE YeTOBEKA — AHTPOTIOTEHE3 10 1 https://lesson.edu.ru/06/11
DKOJIOTUsl — HayKa O B3aMMOOTHOILIEHUSIX https://lesson.edu.ru/06/11
6 OpraHU3MOB M HaJJOPIraHU3MEHHBIX CUCTEM 3 0.5
C OKpY>Karolleil cpeaoi
7 Opranusmesl 1 cpesja 0OUTaHUs 9 1.5 https://lesson.edu.ru/06/11
8 DKOJIOTHS BUJIOB U TIOMYJISAIIAN 9 0.5 https://lesson.edu.ru/06/11
9 DKOI0TUs COOOIIECTB. DKOIOTHUECKHUE 12 05 https://lesson.edu.ru/06/11
CHUCTEMBI :
10 Buocdepa — rimobanbHast skocucTemMa 6 https://lesson.edu.ru/06/11
1 YeltoBeK M OKPYKAIONAS CPeIa 6 https://lesson.edu.ru/06/11
12 PesepBHOe Bpems 8
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1.5







HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
No KoanuecTBOo 4acoB JlaTta
JJleKTPOHHBbIE HU(PPOBBIE 00pa3oBaTebLHbIE
n/ | Tema ypoka Bcer | KonrpoabHn | IIpakrtuuyec H3Yy'eH pecype
n 0 ble padoThbI KHe padoThl s
buomnorus xak
KOMILIEKCHAsT HayKa
YK https://lesson.edu.ru/lesson/5c523154-8bfa-4fdf-bdf8-
U KaK 4acTh 1
fb62770d3862?backUrl=%2F06%2F10
COBPEMEHHOTO
oOmrecTBa
JKuBrle cucteMbl 1 1
HUX CBOMCTBA
YpoBHeBasg
p 1 https://lesson.edu.ru/lesson/15bc113d-cab1-4730-8ca3-
Opra"Hu3anus
P 1 8c3862e30f75?backUrl=%2F06%2F10
JKUBBIX CHCTEM
Hcropust oTKpeITHA
p p 1 https://lesson.edu.ru/lesson/070c3elb-ed0e-4857-8bbe-
U U3YUYEHUS KIIETKU.
ya d5758b8ba098?backUrl=%2F06%2F10
Kierounas reopus
MeTtonanl
MOJIEKYJIIPHON 1
KJIETOYHOU
OHOJIOTHH.
https://lesson.edu.ru/lesson/070c3elb-ed0e-4857-8b6e-
[TpakTrueckas 1 0.5

pabota «3yuenue
METOIOB
KJIETOUHOM
OHOJIOTHHU

d5758b8ba098?backUrl=%2F06%2F10




(xpomarorpadus,

anexTpodopes,
nuddepeHnraIbHO
e
HEeHTPUYTUPOBAHU
e, [ILP)»
6 XHUMHYECKHI
COCTaB KJIETKH
MuHepanbHbie
- BEIIECTBA KJIETKH, https://lesson.edu.ru/lesson/4e8b5cdb-f414-40a6-9aed-
UX OMoJIorndeckas 638dd73a0475?backUrl=%2F06%2F10
pOJIb
Oprannueckue
BEIIeCTBA KJIECTKU
— O€JIKH.
JlaGopatopHas
8 aGora 05 https://lesson.edu.ru/lesson/0215437a-0f2e-4c47-8760-
p ' 2a9e2f77c89c?backUrl=%2F06%2F10
«OO0HapyxeHue
0EJIKOB C IOMOIILIO
KaueCTBEHHBIX
peakuuii»
CBo¥iCTBa, https://lesson.edu.ru/lesson/0215437a-0f2e-4c47-8760-
9 KJaccuuKamms u https://lesson.edu.ru/lesson/0215437a-0f2e-4c47-8760-
byHKIIUMA OEITKOB 2a9e2f77c89c?backUrl=%2F06%2F10
https://lessohttps://lesson.edu.ru/lesson/7248ccfd-3595-
Opranunueckue
44e2-9ead-
10 BEIIECTBA KIETKH
al5ec719c¢673?backUrl=%2F06%2F10n.edu.ru/lesson/7248cc
— YIJIEBOJIbI
fd
11 Opranunueckue https://lesson.edu.ru/lesson/7248ccfd-3595-44e2-9ead-




B€IICCTBA KJIICTKH
— JIMIIKU I bI

al5ec719c673?backUrl=%2F06%2F10

12

Hyxnennossie
kucnorsl. [JHK u
PHK.
JlaGopaTopHas
pabora
«HccnenoBanue
HYKJIEMHOBBIX
KHCIIOT,
BBIJICTICHHBIX 3
KJIETOK Pa3ITUIHBIX
OpPTraHU3MOB»

0.5

https://lesson.edu.ru/lesson/3b18d58d-51ee-43ba-9b17-
45c9608fa382?backUrl=%2F06%2F10

13

Crpoenue u
byakuun ATO.
Apyrue

HyKJIeo3uATpudocd
atel (HT D)

httphttps://lesson.edu.ru/lesson/3b18d58d-51ee-43ba-
9b17-
45c9608fa382?backUrl=%2F06%2F10s://lesson.edu.ru/lesso
n/3b18d58d

14

CexBeHUpOBaHUE
JHK. Metoast
TCeHOMHUKH,
TPAHCKPUITOMHKH,
IPOTEOMHUKHU

15

Metonarl

CTPYKTYPHOM
Ouoaorun

16

THIIBI KIIETOK.
[IpokapuoTnueckas
KJIETKa

https://lesson.edu.ru/lesson/a9152604-585b-4bf9-923c-
d6a9d6847d3f?backUrl=%2F06%2F10




17

Crpoenue
JyKapUOTHYECKON
KJICTKU.
[IpakTnueckas
pabora «3yyeHue
CBOWCTB KJIETOYHOH
MeMOpaHbD»

0.5

https://lesson.edu.ru/lesson/86c00dc3-4fd0-40aa-b7ec-
3de0ab56cf42?backUrl=%2F06%2F10

18

[ToBepXHOCTHBIM
anmapar KJIeTKU

https://lesson.edu.ru/lesson/86c00dc3-4fd0-40aa-b7ec-
3de0ab56cf42?backUrl=%2F06%2F10

19

OnHomMeMOpaHHBbIE
OpraHOUbI KIIETKH.
[IpakTuueckas
pabota «3yuenue
JIBUKEHUS
LIUATOIUIa3MBbI B
PaCTUTENBHBIX
KJIETKax»

0.5

ttps://lesson.edu.ru/lesson/86c00dc3-4fd0-40aa-b7ec-
3de0ab56cf42?backUrl=%2F06%2F10

20

ITomyaBTOHOMHBIE
OpTaHOM[IBI KJIETKH:
MUTOXOH/IPHH,
TUTACTHIBL.
JlaGopatopHas
pabora
«Hccnenosanue
IUIa3MOJIN3a U
JIeTIa3MoIu3a B
PACTUTENBHBIX
KJIETKaxX»

0.5

https://lesson.edu.ru/lesson/86c00dc3-4fd0-40aa-b7ec-
3de0ab56cf42?backUrl=/06/10

21

HememOpannsie

https://lesson.edu.ru/lesson/86c00dc3-4fd0-40aa-b7ec-



ttps://lesson.edu.ru/lesson/86c00dc3-4fd0-40aa-b7ec-3de0a656cf42?backUrl=%2F06%2F10
ttps://lesson.edu.ru/lesson/86c00dc3-4fd0-40aa-b7ec-3de0a656cf42?backUrl=%2F06%2F10
https://lesson.edu.ru/lesson/86c00dc3-4fd0-40aa-b7ec-3de0a656cf42?backUrl=/06/10
https://lesson.edu.ru/lesson/86c00dc3-4fd0-40aa-b7ec-3de0a656cf42?backUrl=/06/10
https://lesson.edu.ru/lesson/86c00dc3-4fd0-40aa-b7ec-3de0a656cf42?backUrl=/06/10

OpTraHOnuAbI KIICTKH

3de0ab56cf42?backUrl=/06/10

22

Crpoenue u
bynkuuu sapa

https://lesson.edu.ru/lesson/0810f15f-a477-4c70-9f41-

1270516b7af1?backUrl=/06/10

23

CpaBHutenbHas
XapaKTepUCTHKa
KJIETOK 3YKapHOT.
JlaboparopHas
pabora «M3yuyenue
CTPOCHUS KIETOK
Pa3InYHbIX
OpPIraHU3MOBY

0.5

https://lesson.edu.ru/lesson/0810f15f-a477-4c70-9f41-

1270516b7af1?backUrl=/06/10

24

AccuMuianus u
JIACCUMUJISIIAS —
JIBE CTOPOHBI
MeTaboIu3Ma.
Tumsl oOMeHa
BEIIIECTB.
JlaboparopHas
pabora «M3yuyenue
KaTaJTUTHYISCKOM
AKTUBHOCTH
(bepMeHTOB (Ha
pUMepe aMHIIa3bl
VI KaTama3bl)»

https://lesson.edu.ru/lesson/cdc6b0d2-866f-4e35-9168-
ceea5el24e55?backUrl=/06/10

25

DepMeHTaTUBHBIN
XapakTep peakuuit
KJIETOYHOT'O
MeTabonmu3ma.

0.5

https://lesson.edu.ru/lesson/cdc6b0d2-866f-4e35-9168-
ceea5el24e55?backUrl=/06/10



https://lesson.edu.ru/lesson/86c00dc3-4fd0-40aa-b7ec-3de0a656cf42?backUrl=/06/10
https://lesson.edu.ru/lesson/0810f15f-a477-4c70-9f41-1270516b7af1?backUrl=/06/10
https://lesson.edu.ru/lesson/0810f15f-a477-4c70-9f41-1270516b7af1?backUrl=/06/10
https://lesson.edu.ru/lesson/0810f15f-a477-4c70-9f41-1270516b7af1?backUrl=/06/10
https://lesson.edu.ru/lesson/0810f15f-a477-4c70-9f41-1270516b7af1?backUrl=/06/10
https://lesson.edu.ru/lesson/cdc6b0d2-866f-4e35-9168-ceea5e124e55?backUrl=/06/10
https://lesson.edu.ru/lesson/cdc6b0d2-866f-4e35-9168-ceea5e124e55?backUrl=/06/10
https://lesson.edu.ru/lesson/cdc6b0d2-866f-4e35-9168-ceea5e124e55?backUrl=/06/10
https://lesson.edu.ru/lesson/cdc6b0d2-866f-4e35-9168-ceea5e124e55?backUrl=/06/10

JlaGopatopHas
pabora «3yueHue
(dhepMEeHTaTUBHOTO
pacuierieHHs
HEPOKCH A
BOJIOpOJIa B
PACTUTEIBHBIX U
JKUBOTHBIX
KJIETKax»

benku-akTuBaTOpsI

ttps://lesson.edu.ru/lesson/27c57b97-ee02-4b2c-97ac-

26 1 OeIKH- 223ab66c24f7?backUrl=%2F06%2F10
MHTHOUTOPBI
. ABTOTPO(HEI THTI ttps://lesson.edu.ru/lesson/27¢57b97-ee02-4b2c-97ac-
? =9 9
oOMeHa BENIeCTB 223ab66c24f7?backUrl=%2F06%2F10
https://lesson.edu.ru/lesson/27c57b97-ee02-4b2c-97ac-
28 ®doTtocunTes 223ab66¢24f7?backUrl=/06/10
XEeMOCHHTE3.
JlaGopatopHas
pabota https://lesson.edu.ru/lesson/27c57b97-ee02-4b2c-97ac-
29 «CpaBHeHue 0.5 223ab66c24f7?backUrl=/06/1
MIPOIIECCOB
dboTocuHTE3a U
XEMOCHHTE3a»
AHaspoOHbIE
opranusMsl. Buzbl https://lesson.edu.ru/lesson/1f60acef-6051-44ce-bb66-
30 Opo>KeHHUS. 6f75e4d59480?backUrl=/06/10
JlaGopaTopHas

pabota



ttps://lesson.edu.ru/lesson/27c57b97-ee02-4b2c-97ac-223ab66c24f7?backUrl=%2F06%2F10
ttps://lesson.edu.ru/lesson/27c57b97-ee02-4b2c-97ac-223ab66c24f7?backUrl=%2F06%2F10
ttps://lesson.edu.ru/lesson/27c57b97-ee02-4b2c-97ac-223ab66c24f7?backUrl=%2F06%2F10
ttps://lesson.edu.ru/lesson/27c57b97-ee02-4b2c-97ac-223ab66c24f7?backUrl=%2F06%2F10
https://lesson.edu.ru/lesson/27c57b97-ee02-4b2c-97ac-223ab66c24f7?backUrl=/06/10
https://lesson.edu.ru/lesson/27c57b97-ee02-4b2c-97ac-223ab66c24f7?backUrl=/06/10
https://lesson.edu.ru/lesson/27c57b97-ee02-4b2c-97ac-223ab66c24f7?backUrl=/06/1
https://lesson.edu.ru/lesson/27c57b97-ee02-4b2c-97ac-223ab66c24f7?backUrl=/06/1
https://lesson.edu.ru/lesson/1f60acef-6051-44ce-bb66-6f75e4d59480?backUrl=/06/10
https://lesson.edu.ru/lesson/1f60acef-6051-44ce-bb66-6f75e4d59480?backUrl=/06/10

«CpaBHeHUE
MIPOLIECCOB
OpoXXEeHUS U
JIBIXAHUS

AspoOHBbIE
OpraHu3Mbl. DTaIbl

ttps://lesson.edu.ru/lesson/1f60acef-6051-44ce-bb66-

31 ? =9 9

AHEPIETHIECKOrO 6f75e4d594807?backUrl=%2F06%2F10

oOMeHa

OHeprus

MeMOpaHHOTO

rpagueHTa https://lesson.edu.ru/lesson/1f60acef-6051-44ce-bb66-
32 npoToHOB. CuHTE3 6f75e4d59480?backUrl=/06/10

AT®: pabora

npotoHHoi ATO-

CHUHTa3bI

Peaxunn ttps://lesson.edu.ru/lesson/05b30833-2ed2-445b-b4ae-
33 MaTpUYHOTO 823f126b73d0?backUrl=%2F06%2F10

CHHTE3a

Tpanckpumniis — ttps://lesson.edu.ru/lesson/05b30833-2ed2-445b-b4ae-
34 MaTpPUYHBIA CUHTE3 823f126b73d0?backUrl=%2F06%2F10

PHK
s Tpancasms 1 o8 https://lesson.edu.ru/lesson/05b30833-2ed2-445b-b4ae-

? =

R 823f126b73d0?backUrl=/06/10

KoaupoBanue
i AMUHOKHCIOT. Posts https://lesson.edu.ru/lesson/05b30833-2ed2-445b-b4ae-

? =

pUBOCOM B 823f126b73d0?backUrl=/06/10

O6uocuHTe3e OenKa
37 Opraau3zanus https://lesson.edu.ru/lesson/05b30833-2ed2-445b-b4ae-



ttps://lesson.edu.ru/lesson/1f60acef-6051-44ce-bb66-6f75e4d59480?backUrl=%2F06%2F10
ttps://lesson.edu.ru/lesson/1f60acef-6051-44ce-bb66-6f75e4d59480?backUrl=%2F06%2F10
https://lesson.edu.ru/lesson/1f60acef-6051-44ce-bb66-6f75e4d59480?backUrl=/06/10
https://lesson.edu.ru/lesson/1f60acef-6051-44ce-bb66-6f75e4d59480?backUrl=/06/10
ttps://lesson.edu.ru/lesson/05b30833-2ed2-445b-b4ae-823f126b73d0?backUrl=%2F06%2F10
ttps://lesson.edu.ru/lesson/05b30833-2ed2-445b-b4ae-823f126b73d0?backUrl=%2F06%2F10
ttps://lesson.edu.ru/lesson/05b30833-2ed2-445b-b4ae-823f126b73d0?backUrl=%2F06%2F10
ttps://lesson.edu.ru/lesson/05b30833-2ed2-445b-b4ae-823f126b73d0?backUrl=%2F06%2F10
https://lesson.edu.ru/lesson/05b30833-2ed2-445b-b4ae-823f126b73d0?backUrl=/06/10
https://lesson.edu.ru/lesson/05b30833-2ed2-445b-b4ae-823f126b73d0?backUrl=/06/10
https://lesson.edu.ru/lesson/05b30833-2ed2-445b-b4ae-823f126b73d0?backUrl=/06/10
https://lesson.edu.ru/lesson/05b30833-2ed2-445b-b4ae-823f126b73d0?backUrl=/06/10
https://lesson.edu.ru/lesson/05b30833-2ed2-445b-b4ae-823f126b73d0?backUrl=/06/1

reHoMa y
MPOKAPUOT U

823f126b73d0?backUrl=/06/1

3YKApHUOT
MonexyspHble https://lesson.edu.ru/lesson/eb33fad3-8d72-4e0b-bbc5-
18 MEXaHU3MbI
JKCIIPECCUU TEHOB c86e312fb15?backUrl=%2F06%2F10
Y 3YKapuoT
Bupycer —
BHEKJIETOYHBIE
(GOpMBI KU3HU U
29 oOJmraTHeie 05 https://lesson.edu.ru/lesson/05b30833-2ed2-445b-b4ae-
HapasuThL. ' 823f126b73d0?backUrl=/06/1
[IpakTuueckas
paborta «Co3manue
MOJICJIA BHPYCa»
Bupycusie
3a00JIeBaHUS
https://lesson.edu.ru/lesson/eb33fad3-8d72-4e0b-bbc5-
40 YeJI0BEKa,
4c86e312fb15?backUrl=/06/10
’KUBOTHBIX,
pacTeHui
Hanorexnosoruu B
https://lesson.edu.ru/lesson/eb33fad3-8d72-4e0b-bbc5-
41 OWOJIOTUH U
4c86e312fb15?backUrl=/06/10
MEIUIINHE
42 JKM3HEHHBIA THUKIT https://lesson.edu.ru/lesson/99d9a91a-3f8e-49cb-bces-
KJIIETKU 3a2f5e634110?backUrl=/06/10
MartpuuHblid CHHTE3 https://lesson.edu.ru/lesson/99d9a91a-3f8e-49cb-bce4-
43
]:[HK 3a2f5e6341107?backUrl=/06/10
44 XpOMOCOMBI. 0.5 https://lesson.edu.ru/lesson/99d9a91a-3f8e-49cb-bce4-



https://lesson.edu.ru/lesson/05b30833-2ed2-445b-b4ae-823f126b73d0?backUrl=/06/1
https://lesson.edu.ru/lesson/eb33fad3-8d72-4e0b-bbc5-
c86e312fb15?backUrl=%2F06%2F10
https://lesson.edu.ru/lesson/05b30833-2ed2-445b-b4ae-823f126b73d0?backUrl=/06/1
https://lesson.edu.ru/lesson/05b30833-2ed2-445b-b4ae-823f126b73d0?backUrl=/06/1
https://lesson.edu.ru/lesson/eb33fad3-8d72-4e0b-bbc5-4c86e312fb15?backUrl=/06/10
https://lesson.edu.ru/lesson/eb33fad3-8d72-4e0b-bbc5-4c86e312fb15?backUrl=/06/10
https://lesson.edu.ru/lesson/eb33fad3-8d72-4e0b-bbc5-4c86e312fb15?backUrl=/06/10
https://lesson.edu.ru/lesson/eb33fad3-8d72-4e0b-bbc5-4c86e312fb15?backUrl=/06/10
https://lesson.edu.ru/lesson/99d9a91a-3f8e-49cb-bce4-3a2f5e634110?backUrl=/06/10
https://lesson.edu.ru/lesson/99d9a91a-3f8e-49cb-bce4-3a2f5e634110?backUrl=/06/10
https://lesson.edu.ru/lesson/99d9a91a-3f8e-49cb-bce4-3a2f5e634110?backUrl=/06/10
https://lesson.edu.ru/lesson/99d9a91a-3f8e-49cb-bce4-3a2f5e634110?backUrl=/06/10
https://lesson.edu.ru/lesson/99d9a91a-3f8e-49cb-bce4-3a2f5e634110?backUrl=/06/10

JlaGopatopHas
pabora «3yueHue
XPOMOCOM Ha
TOTOBBIX
MUKpOIpernapaTax»

3a2f5e634110?backUrl=/06/10

Jlenenue KIeTKu —

https://lesson.edu.ru/lesson/a494c3cb-b7c7-4815-b7al-

45 MHUTO3 155c7245fdbf?backUrl=/06/10
Turbl KIETOK.
Kapuokunes u
LUTOKUHE3.
JlaGopaTopHas
pabora
46 «Habmonenne 05 https://lesson.edu.ru/lesson/a494c3cb-b7c7-4815-b7al-
155¢7245fdbf?backUrl=/06/10
MHUTO3a B KJIETKAX
KOHYHMKA KOpeIIKa
Jyka (Ha TOTOBBIX
MHUKpoIpenaparax)
»
47 ijgf:jjjm — https://lesson.edu.ru/lesson/a494c3cb-b7c7-4815-b7al-
155c7245fdbf?backUrl=/06/10
KJIETOK
48 Opranmusm Kax https://lesson.edu.ru/lesson/a494c3cb-b7c7-4815-b7al-
eIMHOE IeJI0€e 155¢7245fdbf?backUrl=/06/10
TkaHu pacTeHUN.
49 JlaboparopHas 05 https://lesson.edu.ru/lesson/a494c3cb-b7c7-4815-b7al-
pabora «3ydyenue 155¢7245fdbf?backUrl=/06/10
TKaHEW pacTeHUIN»
50 TxaHu KUBOTHBIX U 05 https://lesson.edu.ru/lesson/a494c3cb-b7c7-4815-b7al-

YCJIO0BCKaA.

155c7245fdbf?backUrl=/06/10



https://lesson.edu.ru/lesson/99d9a91a-3f8e-49cb-bce4-3a2f5e634110?backUrl=/06/10
https://lesson.edu.ru/lesson/a494c3cb-b7c7-4815-b7a1-155c7245fdbf?backUrl=/06/10
https://lesson.edu.ru/lesson/a494c3cb-b7c7-4815-b7a1-155c7245fdbf?backUrl=/06/10
https://lesson.edu.ru/lesson/a494c3cb-b7c7-4815-b7a1-155c7245fdbf?backUrl=/06/10
https://lesson.edu.ru/lesson/a494c3cb-b7c7-4815-b7a1-155c7245fdbf?backUrl=/06/10
https://lesson.edu.ru/lesson/a494c3cb-b7c7-4815-b7a1-155c7245fdbf?backUrl=/06/10
https://lesson.edu.ru/lesson/a494c3cb-b7c7-4815-b7a1-155c7245fdbf?backUrl=/06/10
https://lesson.edu.ru/lesson/a494c3cb-b7c7-4815-b7a1-155c7245fdbf?backUrl=/06/10
https://lesson.edu.ru/lesson/a494c3cb-b7c7-4815-b7a1-155c7245fdbf?backUrl=/06/10
https://lesson.edu.ru/lesson/a494c3cb-b7c7-4815-b7a1-155c7245fdbf?backUrl=/06/10
https://lesson.edu.ru/lesson/a494c3cb-b7c7-4815-b7a1-155c7245fdbf?backUrl=/06/10
https://lesson.edu.ru/lesson/a494c3cb-b7c7-4815-b7a1-155c7245fdbf?backUrl=/06/10
https://lesson.edu.ru/lesson/a494c3cb-b7c7-4815-b7a1-155c7245fdbf?backUrl=/06/10

JlaGopatopHas
pabora «3yueHue
TKaHEH JKUBOTHBIX»

Opraunsl. Cuctembl

OpraHoB.
JlaGopaTopHas
51 pabota «3yuenue 0.5
OpraHoB
LIBETKOBOT'O
pacTeHus
50 Ornopa tena https://lesson.edu.ru/lesson/f6d39de3-49b3-415f-a6de-
OpraHu3MOB b61e1484b48f?backUrl=/06/10
53 JBr>xeHue https://lesson.edu.ru/lesson/f6d39de3-49b3-415f-a6de-
OpraHu3MoOB b61e1484b48f?backUrl=/06/10
54 ITutanue https://lesson.edu.ru/lesson/f6d39de3-49b3-415f-a6de-
OpPraHu3MOB b61e1484b48f?backUrl=/06/10
IIuranue
HOSBOHOTHRIX https://lesson.edu.ru/lesson/f6d39de3-49b3-415f-a6de-
55 JKUBOTHBIX.
b61e1484b48f?backUrl=/06/10
[InmeBapurtenbHas
CHCTEMa YeJIOBEKA
56 Hprxanue ttps://lesson.edu.ru/lesson/f6d39de3-49b3-415f-abde-
OpraHu3MOB b61e1484b48f?backUrl=%2F06%2F10
[pixanue
57 MTO3BOHOYHBIX https://lesson.edu.ru/lesson/f6d39de3-49b3-415f-abde-
JKUBOTHBIX U b61e1484b48f?backUrl=/06/10
YyeJloBeKa
58 Tpancnopr https://lesson.edu.ru/lesson/f6d39de3-49b3-415f-a6de-



https://lesson.edu.ru/lesson/f6d39de3-49b3-415f-a6de-b61e1484b48f?backUrl=/06/10
https://lesson.edu.ru/lesson/f6d39de3-49b3-415f-a6de-b61e1484b48f?backUrl=/06/10
https://lesson.edu.ru/lesson/f6d39de3-49b3-415f-a6de-b61e1484b48f?backUrl=/06/10
https://lesson.edu.ru/lesson/f6d39de3-49b3-415f-a6de-b61e1484b48f?backUrl=/06/10
https://lesson.edu.ru/lesson/f6d39de3-49b3-415f-a6de-b61e1484b48f?backUrl=/06/10
https://lesson.edu.ru/lesson/f6d39de3-49b3-415f-a6de-b61e1484b48f?backUrl=/06/10
https://lesson.edu.ru/lesson/f6d39de3-49b3-415f-a6de-b61e1484b48f?backUrl=/06/10
https://lesson.edu.ru/lesson/f6d39de3-49b3-415f-a6de-b61e1484b48f?backUrl=/06/10
ttps://lesson.edu.ru/lesson/f6d39de3-49b3-415f-a6de-b61e1484b48f?backUrl=%2F06%2F10
ttps://lesson.edu.ru/lesson/f6d39de3-49b3-415f-a6de-b61e1484b48f?backUrl=%2F06%2F10
https://lesson.edu.ru/lesson/f6d39de3-49b3-415f-a6de-b61e1484b48f?backUrl=/06/10
https://lesson.edu.ru/lesson/f6d39de3-49b3-415f-a6de-b61e1484b48f?backUrl=/06/10
https://lesson.edu.ru/lesson/f6d39de3-49b3-415f-a6de-b61e1484b48f?backUrl=/06/10

BELIECTB Y b61e1484b48f?backUrl=/06/10
OpraHu3MOB
KposenocHas
cucreMa
https://lesson.edu.ru/lesson/f6d39de3-49b3-415f-a6de-
59 [MO3BOHOYHBIX
b61e1484b48f?backUrl=/06/10
JKABOTHEIX U
JeJ0BeKa
60 Breinenenne y https://lesson.edu.ru/lesson/f6d39de3-49b3-415f-a6de-
OpPraHu3MOB b61e1484b48f?backUrl=/06/10
61 3ammra y https://lesson.edu.ru/lesson/f6d39de3-49b3-415f-abde-
OpPraHu3MOB b61e1484b48f?backUrl=/06/10
62 NMMmynHas cucrema https://lesson.edu.ru/lesson/f6d39de3-49b3-415f-abde-
qeJIoBEKa b61e1484b48f?backUrl=/06/10
PasnpaxxumocTs u
63 AP ttps://lesson.edu.ru/lesson/f6d39de3-49b3-415f-abde-
PErYIAL Y b61e1484b482backUrl=%2F06%2F10
OpraHU3MOB
I'ymopansHas
eryJsIus 1
64 peryitt ttps://lesson.edu.ru/lesson/f6d39de3-49b3-415f-abde-
JHAOKpHHHAA b61e1484b48F2backUrl=%2F06%2F10
CHCTEMA KUBOTHBIX
U 4eJIOBeKa
Dopmsbl
65 https://lesson.edu.ru/lesson/44d23e03-5225-4e6f-a455-
a3MHOKEHHUSA
p 559e9d843db9?backUrl=/06/10
OpraHU3MOB
66 ITonoBoe https://lesson.edu.ru/lesson/44d23e03-5225-4e6f-a455-
pa3MHOXEHHUE 559e9d843db9?backUrl=/06/10
. https://lesson.edu.ru/lesson/0f5f2936-e558-48d1-8691-
67 Meiios

eab1c182d9b8?backUrl=/06/



https://lesson.edu.ru/lesson/f6d39de3-49b3-415f-a6de-b61e1484b48f?backUrl=/06/10
https://lesson.edu.ru/lesson/f6d39de3-49b3-415f-a6de-b61e1484b48f?backUrl=/06/10
https://lesson.edu.ru/lesson/f6d39de3-49b3-415f-a6de-b61e1484b48f?backUrl=/06/10
https://lesson.edu.ru/lesson/f6d39de3-49b3-415f-a6de-b61e1484b48f?backUrl=/06/10
https://lesson.edu.ru/lesson/f6d39de3-49b3-415f-a6de-b61e1484b48f?backUrl=/06/10
https://lesson.edu.ru/lesson/f6d39de3-49b3-415f-a6de-b61e1484b48f?backUrl=/06/10
https://lesson.edu.ru/lesson/f6d39de3-49b3-415f-a6de-b61e1484b48f?backUrl=/06/10
https://lesson.edu.ru/lesson/f6d39de3-49b3-415f-a6de-b61e1484b48f?backUrl=/06/10
https://lesson.edu.ru/lesson/f6d39de3-49b3-415f-a6de-b61e1484b48f?backUrl=/06/10
ttps://lesson.edu.ru/lesson/f6d39de3-49b3-415f-a6de-b61e1484b48f?backUrl=%2F06%2F10
ttps://lesson.edu.ru/lesson/f6d39de3-49b3-415f-a6de-b61e1484b48f?backUrl=%2F06%2F10
ttps://lesson.edu.ru/lesson/f6d39de3-49b3-415f-a6de-b61e1484b48f?backUrl=%2F06%2F10
ttps://lesson.edu.ru/lesson/f6d39de3-49b3-415f-a6de-b61e1484b48f?backUrl=%2F06%2F10
https://lesson.edu.ru/lesson/44d23e03-5225-4e6f-a455-559e9d843db9?backUrl=/06/10
https://lesson.edu.ru/lesson/44d23e03-5225-4e6f-a455-559e9d843db9?backUrl=/06/10
https://lesson.edu.ru/lesson/44d23e03-5225-4e6f-a455-559e9d843db9?backUrl=/06/10
https://lesson.edu.ru/lesson/44d23e03-5225-4e6f-a455-559e9d843db9?backUrl=/06/10
https://lesson.edu.ru/lesson/0f5f2936-e558-48d1-869f-eab1c182d9b8?backUrl=/06/
https://lesson.edu.ru/lesson/0f5f2936-e558-48d1-869f-eab1c182d9b8?backUrl=/06/

68

I'amerorenes.
OO6pa3oBanue u
pa3BUTHE MOJIOBBIX
KJICTOK.
JlaGopaTopHas
pabora «M3y4yeHue
CTPOCHHS TOJIOBBIX
KJIETOK Ha TOTOBBIX
MUKpOIIpEnapaTax»

0.5

https://lesson.edu.ru/lesson/0f5f2936-e558-48d1-869f-
eab1c182d9b8?backUrl=/06/10

69

NuauBunyansHoE
pa3BUTHE
OPraHU3MOB —
OHTOTEHE3

https://lesson.edu.ru/lesson/c081bbd7-b846-42ec-9bb9-
c0ff9388e41d?backUrl=/06/1

70

3axiaKka OpraHoB
Y TKaHeW u3
3apOJIBIIIEBBIX
JIUCTKOB

https://lesson.edu.ru/lesson/c081bbd7-b846-42ec-9bb9-
c0ff9388e41d?backUrl=/06/10

71

Pocr u pa3zeutne
JKUBOTHBIX.
JlaboparopHas
pabota
«Bp1sBIEHUE
MIPU3HAKOB
CXOJICTBa
3apoJbIIIeh
MO3BOHOYHBIX
JKUBOTHBIX)

0.5

ttps://lesson.edu.ru/lesson/99d9a91a-3f8e-49cb-bce4-
3a2f5e6341107?backUrl=%2F06%2F10

72

PasmHoxenue u

pa3BUTHE PACTCHUM.

0.5

ttps://lesson.edu.ru/lesson/99d9a91a-3f8e-49cb-bce4-
3a2f5e6341107?backUrl=%2F06%2F10



https://lesson.edu.ru/lesson/0f5f2936-e558-48d1-869f-eab1c182d9b8?backUrl=/06/10
https://lesson.edu.ru/lesson/0f5f2936-e558-48d1-869f-eab1c182d9b8?backUrl=/06/10
https://lesson.edu.ru/lesson/c081bbd7-b846-42ec-9bb9-c0ff9388e41d?backUrl=/06/1
https://lesson.edu.ru/lesson/c081bbd7-b846-42ec-9bb9-c0ff9388e41d?backUrl=/06/1
https://lesson.edu.ru/lesson/c081bbd7-b846-42ec-9bb9-c0ff9388e41d?backUrl=/06/10
https://lesson.edu.ru/lesson/c081bbd7-b846-42ec-9bb9-c0ff9388e41d?backUrl=/06/10
ttps://lesson.edu.ru/lesson/99d9a91a-3f8e-49cb-bce4-3a2f5e634110?backUrl=%2F06%2F10
ttps://lesson.edu.ru/lesson/99d9a91a-3f8e-49cb-bce4-3a2f5e634110?backUrl=%2F06%2F10
ttps://lesson.edu.ru/lesson/99d9a91a-3f8e-49cb-bce4-3a2f5e634110?backUrl=%2F06%2F10
ttps://lesson.edu.ru/lesson/99d9a91a-3f8e-49cb-bce4-3a2f5e634110?backUrl=%2F06%2F10

JlaGopatopHas
pabora «CtpoeHue
OpraHoB
Pa3MHOXKCHUS
BBICIIMX PACTCHU

73

Ucrtopus
CTaHOBIICHUS U
pa3BUTHUS TCHETUKH
KaK HayKu

https://lesson.edu.ru/lesson/8088b7fa-1bac-4c85-9905-
a91d41ed37f8?backUrl=/06/10

74

OcHOBHBIE TOHATHUSA
Y CUMBOJIBI
TEeHETHUKHU.
JlaGopaTopHas
paborta
«/Ipo3oduna xak
00BEKT
TCHETHUYECKUX
HCCIIEIOBAHUID)

0.5

https://lesson.edu.ru/lesson/8088b7fa-1bac-4c85-9905-
a91d41ed37f8?backUrl=/06/10

75

3aKOHOMEPHOCTH
HaCJICTOBAHMSI
NIPU3HAKOB.
Monorubpuanoe
CKpelBaHHE.
[IpakTrueckas
pabota "U3yuenue
pe3yIbTaToB
MOHOTHOPHIHOTO
CKpELIUBaHUA y
Jpo30¢uiIs"

0.5

https://lesson.edu.ru/lesson/da2765cd-a327-4526-bef3-

7eccle3cd9c4?backUrl=/06/10



https://lesson.edu.ru/lesson/8088b7fa-1bac-4c85-9905-a91d41ed37f8?backUrl=/06/10
https://lesson.edu.ru/lesson/8088b7fa-1bac-4c85-9905-a91d41ed37f8?backUrl=/06/10
https://lesson.edu.ru/lesson/8088b7fa-1bac-4c85-9905-a91d41ed37f8?backUrl=/06/10
https://lesson.edu.ru/lesson/8088b7fa-1bac-4c85-9905-a91d41ed37f8?backUrl=/06/10
https://lesson.edu.ru/lesson/da2765cd-a327-4526-bef3-7ecc1e3cd9c4?backUrl=/06/10
https://lesson.edu.ru/lesson/da2765cd-a327-4526-bef3-7ecc1e3cd9c4?backUrl=/06/10

Huronornueckue

76 OCHOBBI https://lesson.edu.ru/lesson/da2765cd-a327-4526-bef3-
MOHOTHOPHIHOTO 7eccle3cd9c4?backUrl=/06/10
CKpEIIMBaHUS
AHanuzupyroliee
77 CKpEIBaHUE. https://lesson.edu.ru/lesson/da2765cd-a327-4526-bef3-
Henonnoe 7eccle3cd9c4?backUrl=/06/10
JIOMUHUPOBaHUE
Jurudpunnoe
CKpeIlIMBaHUE.
[IpakTuueckas
78 pabota «3yuenue 05 https://lesson.edu.ru/lesson/67987237-3081-4683-970c-
pe3yJIbTaToB 1dd5857cf5bf?backUrl=/06/10
JTUTHOPUTHOTO
CKpEIIUBaHUS Y
JPO30(UITB»
[MuTonornueckune
79 OCHOBBI https://lesson.edu.ru/lesson/67987237-3081-4683-970c-
JTUTHOPUTHOTO 1dd5857cf5bf?backUrl=/06/10
CKpEITUBaHUS
CrueneHHoe
80 e — https://lesson.edu.ru/lesson/67987237-3081-4683-970c-
1dd5857cf5bf?backUrl=/06/10
MIPU3HAKOB
XpoMocoMHas
https://lesson.edu.ru/lesson/a3431d82-
81 Teopus
087f-46fe-a5a8-eca3491d454a?backUrl=%2F06%2F10
HAaCJIe/ICTBEHHOCTH
https://lesson.edu.ru/lesson/f9e74bbf-4477-4452-b5al-
82 I'eneruka nomna

3f990c9478007?backUrl=/06/10



https://lesson.edu.ru/lesson/da2765cd-a327-4526-bef3-7ecc1e3cd9c4?backUrl=/06/10
https://lesson.edu.ru/lesson/da2765cd-a327-4526-bef3-7ecc1e3cd9c4?backUrl=/06/10
https://lesson.edu.ru/lesson/da2765cd-a327-4526-bef3-7ecc1e3cd9c4?backUrl=/06/10
https://lesson.edu.ru/lesson/da2765cd-a327-4526-bef3-7ecc1e3cd9c4?backUrl=/06/10
https://lesson.edu.ru/lesson/67987237-3081-4683-970c-1dd5857cf5bf?backUrl=/06/10
https://lesson.edu.ru/lesson/67987237-3081-4683-970c-1dd5857cf5bf?backUrl=/06/10
https://lesson.edu.ru/lesson/67987237-3081-4683-970c-1dd5857cf5bf?backUrl=/06/10
https://lesson.edu.ru/lesson/67987237-3081-4683-970c-1dd5857cf5bf?backUrl=/06/10
https://lesson.edu.ru/lesson/67987237-3081-4683-970c-1dd5857cf5bf?backUrl=/06/10
https://lesson.edu.ru/lesson/67987237-3081-4683-970c-1dd5857cf5bf?backUrl=/06/10
tps://lesson.edu.ru/lesson/a3431d82-
087f-46fe-a5a8-eca3491d454a?backUrl=%2F06%2F10
https://lesson.edu.ru/lesson/f9e74bbf-4477-4452-b5a1-3f990c947800?backUrl=/06/10
https://lesson.edu.ru/lesson/f9e74bbf-4477-4452-b5a1-3f990c947800?backUrl=/06/10

83

T'enoTun xak
[IE€JIOCTHAs CUCTEMA

https://lesson.edu.ru/lesson/f9e74bbf-4477-4452-b5al-
3f990c947800?backUrl=/06/10

I"eneTnmueckuit
KOHTPOJIb Pa3BUTHS
pacTeHui,
JKUBOTHBIX M
JeloBeKa

https://lesson.edu.ru/lesson/f9e74bbf-4477-4452-b5al-
3f990c947800?backUrl=/06/10

85

N3MenuuBocCTh
MPU3HAKOB. Buibl
M3MEHUYUBOCTH

https://lesson.edu.ru/lesson/e1564a9c-0f9¢c-4060-abd6-
435067cecl4d?backUrl=/06/10

86

MonudukarmonHas
A3MEHYUBOCTh

https://lesson.edu.ru/lesson/e1564a9c-0f9c-4060-abd6-
435067cecl4d?backUrl=/06/10

87

Bapuaunonsslit
panu
BapHallMOHHAas
KpHUBasl.
JlaboparopHas
pabota
«MccnenoBanne
3aKOHOMEPHOCTEN
MOIU(PHUKAITMOHHON
M3MEHYUBOCTH.
ITocTpoenne
BapHAallIOHHOTO
panau
BApUALMOHHOMN
KPUBOW»

0.5

88

I'enoTunuyeckas
N3MEHUYUBOCTb.

https://lesson.edu.ru/lesson/e1564a9c-0f9¢c-4060-abd6-
435067cecl4d?backUrl=/06/10



https://lesson.edu.ru/lesson/f9e74bbf-4477-4452-b5a1-3f990c947800?backUrl=/06/10
https://lesson.edu.ru/lesson/f9e74bbf-4477-4452-b5a1-3f990c947800?backUrl=/06/10
https://lesson.edu.ru/lesson/f9e74bbf-4477-4452-b5a1-3f990c947800?backUrl=/06/10
https://lesson.edu.ru/lesson/f9e74bbf-4477-4452-b5a1-3f990c947800?backUrl=/06/10
https://lesson.edu.ru/lesson/e1564a9c-0f9c-4060-abd6-435067cec14d?backUrl=/06/10
https://lesson.edu.ru/lesson/e1564a9c-0f9c-4060-abd6-435067cec14d?backUrl=/06/10
https://lesson.edu.ru/lesson/e1564a9c-0f9c-4060-abd6-435067cec14d?backUrl=/06/10
https://lesson.edu.ru/lesson/e1564a9c-0f9c-4060-abd6-435067cec14d?backUrl=/06/10
https://lesson.edu.ru/lesson/e1564a9c-0f9c-4060-abd6-435067cec14d?backUrl=/06/10
https://lesson.edu.ru/lesson/e1564a9c-0f9c-4060-abd6-435067cec14d?backUrl=/06/10

KoMOunatuBHas
W3MEHYUBOCTh

89

MyranuonHnas
U3MEHUYUBOCTb.
IIpakTrueckas
pabora «Myranuu
y npo3oduisl (Ha
TOTOBBIX
MUKpOTIpenaparax)
»

0.5

https://lesson.edu.ru/lesson/143bcb4f-232b-4e0c-84a7-
7b6b48306d6b?backUrl=%2F06%2F10

90

3aKOHOMEPHOCTH
MYTalMOHHOTO
mpoiiecca.
ONUTreHeTHKA U
SIUT€HOMHKA

https://lesson.edu.ru/lesson/143bcb4f-232b-4e0c-84a7-
7b6b48306d6b?backUrl=/06/10

91

I'eneTuka
YeJIOBeKa.
IIpakTrueckas
pabora
«CocraBienue u
aHaau3
POAOCIIOBHOM

0.5

https://lesson.edu.ru/lesson/143bcb4f-232b-4e0c-84a7-

7b6b48306d6b?backUrl=/06/10

92

MeTtonp1
MEUITHHCKOHN
TeHETUKH

https://lesson.edu.ru/lesson/86acad55-2279-4152-a48a-

840d20ce0270?backUrl=/06/10

93

3HaueHHuE
MEIUIIMHCKON
T€HETHUKHU B
MPEAOTBPAIEHUN U

https://lesson.edu.ru/lesson/86acad55-2279-4152-a48a-

840d20ce0270?backUrl=/06/10



https://lesson.edu.ru/lesson/143bcb4f-232b-4e0c-84a7-
7b6b48306d6b?backUrl=%2F06%2F10
https://lesson.edu.ru/lesson/143bcb4f-232b-4e0c-84a7-7b6b48306d6b?backUrl=/06/10
https://lesson.edu.ru/lesson/143bcb4f-232b-4e0c-84a7-7b6b48306d6b?backUrl=/06/10
https://lesson.edu.ru/lesson/143bcb4f-232b-4e0c-84a7-7b6b48306d6b?backUrl=/06/10
https://lesson.edu.ru/lesson/143bcb4f-232b-4e0c-84a7-7b6b48306d6b?backUrl=/06/10
https://lesson.edu.ru/lesson/86acad55-2279-4152-a48a-840d20ce0270?backUrl=/06/10
https://lesson.edu.ru/lesson/86acad55-2279-4152-a48a-840d20ce0270?backUrl=/06/10
https://lesson.edu.ru/lesson/86acad55-2279-4152-a48a-840d20ce0270?backUrl=/06/10
https://lesson.edu.ru/lesson/86acad55-2279-4152-a48a-840d20ce0270?backUrl=/06/10

JICUEHUN
FeHETHYECKHUX
3a00J1eBaHUI
yegoBeKa

94

OCHOBHBIE TTOHATHUSI
CEJIEKIIUH.
JlaGopaTopHas
pabota «3yuenue
COpPTOB
KYJIBTYPHBIX
pacTeHui 1 nopos
JIOMAIITHUX
JKMBOTHBIX»

0.5

ttps://lesson.edu.ru/lesson/86acad55-2279-4152-a48a-
840d20ce0270?backUrl=%2F06%2F10

95

Metonnl
CEJIEKIIMOHHOMN
paboTHL.
JlaboparopHas
pabota «M3yueHue
METOJIOB CEIEKLINN
pacTeHun»

0.5

https://lesson.edu.ru/lesson/86acad55-2279-4152-a48a-
840d20ce0270?backUrl=/06/10

96

Joctmxenus
CEJICKLIUH paCTEeHUN
U KUBOTHBIX.
[IpakTrueckas
pabora «IIpuBuBKa
pacTeHumn»

https://lesson.edu.ru/lesson/86acad55-2279-4152-a48a-

840d20ce0270?backUrl=/06/10

97

Coxpanenue,
A3Y4YEHUE U
UCTIOJIb30BaHUE



ttps://lesson.edu.ru/lesson/86acad55-2279-4152-a48a-840d20ce0270?backUrl=%2F06%2F10
ttps://lesson.edu.ru/lesson/86acad55-2279-4152-a48a-840d20ce0270?backUrl=%2F06%2F10
https://lesson.edu.ru/lesson/86acad55-2279-4152-a48a-840d20ce0270?backUrl=/06/10
https://lesson.edu.ru/lesson/86acad55-2279-4152-a48a-840d20ce0270?backUrl=/06/10
https://lesson.edu.ru/lesson/86acad55-2279-4152-a48a-840d20ce0270?backUrl=/06/10
https://lesson.edu.ru/lesson/86acad55-2279-4152-a48a-840d20ce0270?backUrl=/06/10

TEHETUYECKUX
pecypcoB

98

buorexnonorus xak
HayKa U OTpacib
MIPOU3BO/ICTBA.
[IpakTrueckas
pabota «3yuenue
00BEKTOB
OHMOTEXHOJIOTHHY

0.5

https://lesson.edu.ru/lesson/133b0166-fc35-4a91-a264-

14aaee2f5897?backUrl=/06/10

99

OCHOBHBIE
HarpaBJICHUS
CHUHTETHYCCKOU
OHOJIOrUH

100

XpOoMOCOMHas U
TE€HHAasl NHKEHEPUs

101

Mennuunckue
OMOTEXHOJIOTUN

https://lesson.edu.ru/lesson/133b0166-fc35-4a91-a264-

14aaee2f5897?backUrl=/06/10

102

PesepBHBIi ypOK.
IToBTOpEHME,
00001IeHHE,
CcHUCTeMaTH3alus
3HaHUU

https://lesson.edu.ru/lesson/387b2669-fa96-450b-bd73-

OBIIEE KOJIMYECTBO
YACOBIIO
[TPO'PAMME

102

135



https://lesson.edu.ru/lesson/133b0166-fc35-4a91-a264-14aaee2f5897?backUrl=/06/10
https://lesson.edu.ru/lesson/133b0166-fc35-4a91-a264-14aaee2f5897?backUrl=/06/10
https://lesson.edu.ru/lesson/133b0166-fc35-4a91-a264-14aaee2f5897?backUrl=/06/10
https://lesson.edu.ru/lesson/133b0166-fc35-4a91-a264-14aaee2f5897?backUrl=/06/10
https://lesson.edu.ru/lesson/387b2669-fa96-450b-bd73-

11 KIIACC

Kosun4yecTBo 4acoB JJIeKTPOHHbIE
Ne T Hara undgponbie
€Ma ypoka Konrpoasbnsie | Ilpakruyeckue
n/n Bcero u3yyeHusi | oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsbl
1 OpomonronHas teopust Y. Jlapsuna 1
5 JIBMOKyIIME CUIIBI DBOJIOLUU BUOB 110 Y. 1
Hapsuny
3 bopn0a 3a cyiiecTBOBaHNE, €CTECTBEHHbIIN 1
1 UCKYCCTBEHHBII 0TOOD
4 DopMUPOBAHUE CUHTETUYECKON TEOPUH 1
3BOJIIOLIMU
5 Oransl 3BOIIOLIMOHHOTO NpoLiecca: 1
MHUKPO3BOIIOLHUS U MAKPOIBOITIOLIUS
6 [Honynauus — snemMeHTapHas €IMHULIA 1
3BOJIIOLUN
3aKOH reHeTHYecKoro paBHoBecus JIx.
7 Xapau, B. BaiinOepra. JlabopaTopHas 1 05
pabota «BpIsiBIEHHE H3MEHYUBOCTH Y '
oco0eil OHOTO BHJIa»
8 DneMeHTapHbIe (PaKTOPHI IBOTIOIIUN 1
9 OS¢ ekt ocnoparens. dpdexr 1
OYTBLIOYHOTO TOPJIBIIIKA
10 Murpauuu. M30a0umu nomymsumii: 1
reorpaduueckas, Ouonornueckas
11 EcrtecTBeHHBIN 0TOOP — HANPABIISIIONTUN 1




(hakTop IBOIOIIHH

12

[TonoBoit oT6OP

13

[Ipucnoco0aeHHOCTh OPraHU3MOB KaK
Pe3yNIbTaT MUKPOIBOIIOIMH.
JlabGopaTtopHas paborta «3ydyeHue
apoMop(h030B ¥ HINOATANITAIIUHN Y
pPacTEHUN U KUBOTHBIX)»

05

14

[Ipumeps! npucnocodaeHU Y OpraHu3MoB:

MopdoJioruueckue, GU3noIOrnIecKue,
OHMOXMMUYECKHUE, ITIOBEICHUYECKHUE.
JlaboparopHas pabota «IIpucrnocoOnenus
OpraHnu3MoOB U UX OTHOCHUTCJIIbHAA
1IETIECO00PA3ZHOCTH

0.5

15

Bup, ero kpurepuu u CTpykTypa.
JlabopaTtopHas pabota «CpaBHEHHE BUIOB
10 MOP(OJIOTUIECKOMY KPUTEPHIO»

0.5

16

Crpykrypa BUIa

17

BunooOpa3oBanue kak pe3yabTar
MHUKPO3BOJIIOLUU

18

CBi3p MUKPOIBOJIIOLNWHA U SITUACMHUOJIOTUA

19

MaKpOBBOJ'IIOI_II/ISI. ITaneonToMOrNYECKHE
MCTOABI U3YUYCHUA 3BOJIIOIIUN

20

BI/IOFCOFpa(I)I/ILICCKI/Ie MCTOABI U3YUYCHUA
9BOJJOINH

21

OMOpPHUOIOrHYECKHUEe U CPAaBHUTEIBHO-
Mopdonoruueckne MeTo1bl U3y4eHHs
3BOJTIOLUU

22

MounekynsipHO-TeHETHUECKHE,




OHMOXMMHUYECKUE U MAaTEMATUUECKUE
MCTOABI U3YYCHUA 3BOJIIOIUN

23 OO01mure 3aKOHOMEPHOCTH BOJTIOIHH
o4 AnantuBHas paauanus. HepaBHOMepHOCTh
TEMIIOB 3BOJIIOIUU
o5 HayuHnble runoressl NpoUCX 0K ICHUS
KU3HU Ha 3emJie
26 JloHay4YHBIC MIPEACTABICHUS O 3aPOXKICHUH
KU3HU
o7 OCHOBHBIE 3TaIlbl HEOPraHUIECKON
IBOJTIOIIHA
28 ['unoTtessl 3apoXKACHUS KU3HA
HcTopust 3eMiu v METOMIBI €€ N3YUCHHS.
29 JIaGoparopHas paboTa «/3y4yeHue u 05
OTHMCaHNE UCKOMAEMbIX OCTaTKOB JIPEBHUX
OpPraHU3MOB»
30 HauanbHele 3Tars opraHn4eckon
HBOJIIOLINU
31 DBOITIOIHUS SYKApUOT
OCHOBHBIE 3TaIlbl BOTIOIUN
2 pacturensHOro Mupa. [Ipaktudeckas 05
pabora «3yuenue ocobeHHOCTEM '
CTPOCHHS PACTCHHH Pa3HBIX OTJIEIIOB)
3 OCHOBHBIE 3TaIlbl BOIIOIUH KUBOTHOTO
Mupa
3 OBoJronMs KUBOTHBIX. [IpakTHueckas 05

pabota «M3yuenue ocoOeHHOCTEH




CTPOCHUS TO3BOHOYHBIX ) XUBOTHBIX»

PazButue xu3Hu Ha 3emMIie Mo 3pam 1

35
neproam

%6 MaccoBble BBIMUpPaHUSI — 3KOJIOTUYECKUE
KPHU3HCHI MPOILIOTO

37 CoBpeMEHHBIN SKOJIOTHYECKUH KPU3HUC, €TO
0COOEHHOCTH

38 CoBpeMeHHas CHCTEMa OPTaHUIECKOTO
MIPOIILIOTO

29 OCHOBHBIE CHCTEMAaTUICCKUE TPYIIIBI
OpPTraHHU3MOB

40 AHTPOIONIOTHS — HayKa O 4eJIOBEKe

41 PazBuTue npencraBienuii o
MIPOUCXOXKACHUN YeIIOBEKa
MecTto yenoBeka B CUCTEME
opraHmdeckoro mupa. JlabopatopHas

42 pabota «/3ydeHne ocoOeHHOCTEH 0.5
CTPOCHHSI CKEJIeTa YeJI0BeKa, CBSI3aHHBIX C
MPSIMOX OKICHHEM)

43 JIBU>KyIIMe CUiIbl aHTPOTIOTeHe3a

a4 CooTHo1IeHre OMOIOTHYECKUX U
COIMATILHBIX (JaKTOPOB B AaHTPOIIOTCHE3E

45 OCHOBHBIE CTaTUU AHTPOIIOT€HE3a

46 [TaneoreHeTrka U maJeoreHOMHUKA

a7 DBOJIIOLHS COBPEMEHHOTO YEJI0BEKa

48 UYenoseueckue pacel. [Ipaktruaeckas 05

pabota «3ydeHHne FKOIOTHUECKUX




ajarnTannii YyeJaoBeKay

MG)K[[I/ICL[I/IHJII/IHapHBIe METOABI

49 1
AHTPOIIOJIOTUHI

50 3apoxaeHUE U pa3BUTHE YKOJIOTHU 1
Metonst skonorun. JlabopaTtopHas pabora

51 «M3ydeHne METOI0B IKOJIOTHIECKUX 1 0.5
UCCIICIOBAaHHII»

59 3Ha4YeHHe IKOJOTHUECKUX 3HAHUH IS 1
YeJI0BeKa

53 Okonorndyeckue GaKTopsl 1
Abunornueckue pakropbl. CBET Kak

54 sKosioruueckuii gaxrop. JlaboparopHas 1 05
pabota «BbIsBIEHNE PUCTIOCOOICHUIH '
OPTaHU3MOB K BIIUSTHUIO CBETa
Abuotnueckue dakropsl. Temneparypa
KaK 9KOJIOTHYECKUH (paKTop.

55 JIaGoparopHas paboTa «BrisiBiIeHHE 1 05
MPHUCIIOCOOTICHUH OPTaHU3MOB K BITUSTHHIO
TeMIIepaTypbi»
Abunortnueckue GpakTopsl. BiaxkHOCTh Kak

56 sKosioruueckuit gpaxrop. JlaboparopHas 1 05
pabota «AHATOMHUYECKHE OCOOEHHOCTH '
pacTeHuil U3 pa3HbIX MECT OOUTaHUS»

57 Cpenpl 0OuTaHUs OPraHU3MOB 1

58 buonornueckue puTMbl 1

59 Kuznenusie popMbI OpraHu3MOB 1

60 buotnueckue hakropsl 1




3HaueHue OMOTUYECKUX B3aUMOICUCTBUM

61 JUIsL CYIIECTBOBAHHS OPTaHU3MOB B Cpelie
oOuTaHus

62 DKOJIOTUYECKHUE XaPaKTEPUCTUKU
TOTYJISILTUH
OCHOBHBIE TIOKA3aTEIN MOMYJISIIH:

63 YHCIICHHOCTD, TNIOTHOCTh, BO3PACTHAS U
MI0JIOBAsI CTPYKTYpa
OcHOBHbIE TOKA3aTENN MOMYJISLIHNN:

64 POX/IaeMOCTh, IPHPOCT, TEMI POCTa,
CMEPTHOCTb, MUTPALIUN

65 DKOJIOTUYECKAst CTPYKTYPA MOMYJISIIHH

66 JInHaMuKa TONYJISIIAN U €€ peryIsnus

67 KpuBsie pocta 4ncIeHHOCTH MTOMYIISIINN.
KpuBsie BEDKHBaHHS
DKoslornyeckas HUIlA BUJA.

68 JIaGoparophas pabota «IIpucnocobienus 05
CeMSIH PACTEHHI K PACCEICHUIO)

69 Bun kak cucrema nomynsiuit

0 3aKOHOMEPHOCTH TTOBEJICHHS 1 MUT DAL
KUBOTHBIX

71 Co00111€CTBO OpPraHU3MOB — OHOIICHO3

72 DKocucTeMa Kak OTKpbITast CHCTEMa

73 KpyroBopot BerecTs 1 MOTOK SHEPTUU B
IKOCHUCTEME

74 OcCHOBHBIE IOKA3aTENIN IKOCUCTEMBI

75 DKOJIOTHYECKUE MTUPAMUIbI




76

N3meHeHust coO0IIECTB — CYKIECCHH

[IpupoaHbIe 3KOCUCTEMBI. DKOCUCTEMBI

77 03ep U peK. DKOCUCTEMbI MOpPEil 1 OKEaHOB

78 [Ipupoanbie 3KOCUCTEMBI. DKOCUCTEMBI
TYHJIp, JIECOB, CTEMEH, MyCTHIHBb

79 AHTPOTIOTEHHBIE YKOCUCTEMBI

80 Ypboskocucremsl. [IpakTruueckas pabora 05
«3yueHne u onrcanue ypooIKOCUCTEMBD»Y '
3aKOHOMEPHOCTH (POPMHUPOBAHUS

81 OCHOBHBIX B3aMMOJICUCTBUI OPraHU3MOB B
HKOCHUCTEMAX
MexaHu3Mbl BO3AEHCTBUS 3arPS3HEHUI

8 Pa3HbIX TUTIOB Ha CyOOpraHU3MEHHOM,
OpPraHU3MEHHOM, TIOMYJISIIHOHHOM U
9KOCUCTEMHOM YPOBHSIX

83 buocdepa — obmierutanerapHas 060104Ka
3emun

84 Yuenue B. U. Bepnaackoro o 6uochepe

85 3aKOHOMEPHOCTH CYIIECTBOBAHUS
o6uochepsl

6 KpyroBopoTs! BemiecTs u
OMOTCOXMMHYCCKHE ITUKITBI

g7 3oHanbHOCTH OHuochepsl. OCHOBHBIE
OMOMBI CyIIN

88 YcToiuuBocTh Onochepsl

89 DKOJOTUYECKHIE KPU3HUCHI M UX TIPUIHHBI

90 BosneiicTBue uenoBeka Ha 6uochepy




AHTpPOIIOT€HHOE BO3/IEHCTBUE HA

o pacCTUTENIbHBIN U KUBOTHBIA MUP 1

92 Oxpana npupoab! 1

93 OcCHOBHBIE IPUHIUIIBI YCTOMYHBOTO 1
Pa3BHUTHUS YEIOBEYECTBA U MIPUPOIBI
PanmonansHOE IPUPOIONIOIH30BAHHE U

94 COXpaHeHHEe OMOJIOTHYECKOTO 1
pa3HooOpa3us 3emin

95 Oﬂ606H1€HI/I€ 110 TeMe «MUKpPO3BOJIIOLUS U 1
e€ pe3yJIbTaThl»

% 0"606H1€HI/I€ 1o TeMe «MaKkpo3BOJIIOLHUS U 1
e€ pe3yIbTaThD»

97 O6o006menue no Teme «IIpoucxoxaenue u 1
pa3BUTHE KU3HHA HA 3eMIIe)

98 O6o06menue no Teme «IIpoucxoxaeHue 1
YeJI0BEKA — aHTPOTIOr€HEe3»

99 O060061eHne o TeMe «IKOJIOTUsl — HayKa O 1
B3aMMOOTHOIICHUSIX OPTaHU3MOB

100 O6061eHne o TeMe «Opraiu3msl U cpea 1
oOuTaHUS»

101 O606meHIEe 1o TeMe «DKOJIOTHUS BUJIOB U 1
TIOTTYJISIITHI»

102 O6o06muenue no Teme «brocdepa — 1
rio0anbHasi 3KOCUCTEMAY

OBLIEE KOJIMYECTBO YACOB 10 102 75

I[TPOI'PAMME







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

* buonorus. O6mas 6uonorus, 10 knace/ 3axapos B.b., MamonToB C.I"., Conun H.U., 3axapoBa
E.T.; mon penakuueii 3axaposa B.b., O0mecTBo ¢ orpaHI4eHHON OTBETCTBEHHOCTHIO
«IPODAY;

Axuunonepnoe obmectBo «M3narensctBo «lIpocsemenue» ¢ buonorus. O6mas ouonorus, 11
kiacc/ 3axapoB B.b., MamonToB C.I'., Connn H.U., 3axaposa E.T.; moxn penakuueii 3axaposa
B.B., O61mecTBo ¢ orpaHUYEeHHON 0TBETCTBEHHOCTHIO «/ IPO®A»; AKIIHOHEPHOE 0011IECTBO
«M3natenncTBo «IIpocBemenue)

METOAUYECKHUE MATEPUAJIbI IJ151 YYUTEJIA
https://rosuchebnik.ru/material/metodi cheskaya-pomaoshch-uchitel yu-biol ogii/
HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETU UHTEPHET

http://fcior.edu.ru http://school-collection.edu.ru/
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