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MOSICHUTEJBHASA 3AIINCKA

[Iporpamma mo y4ueOHOMY mpeamery "buonorus" (mamee - Owomorus) Ha
YpOBHE cpeqHero obmiero obpazoBanusi pazpaboraHa Ha ocHoBe DeaepanbHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 ob6pazoanuu B Poccuiickoit denepannm»,
®I'OC COO, Konnenuuu mnpenogaBanHusi yueOHoro mnpeamera «buomorus» u
OCHOBHBIX TIOJIOKEHUH (enepanbHOI paboyeil mporpaMmbl BOCIIUTAHUS.

VYueOubiii npeamer «buonorus» yriayonéHHoro ypoBHsS u3ydenus (10-11
KJIACChI) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB IMpeAMeTHOU oOnactu «EcTtecTBeHHO-
HayuHble mpeameTb». CormacHo mnonoxenusMm OIOC COO mnpoduiibHbIE
y4eOHbIE NPEIMEThI, U3ydyaeMble Ha YriayOJEHHOM YPOBHE, SIBISIOTCA CIIOCOOOM
nuddepenpann  oOy4eHUsT Ha YpPOBHE CpeaHero oOiiero oOpa3oBaHus U
MPU3BaHbBl OOECIECYUTH MPEEMCTBEHHOCTh MEXKy OCHOBHBIM OOIIUM, CPEIHUM
oO1mM, cpeHuM NpodecCUOHATBLHBIM U BBICIIMM 00pa3oBaHueM. B To xe Bpems
KOKIBIM HW3 JTHX Y4YeOHBIX TMIPEAMETOB JOJDKEH OBITh OpPHEHTHPOBAaH Ha
MPUOPUTETHOE PEIICHHE O00pPa30BaTEIbHBIX, BOCHUTATEIBHBIX M Pa3BUBAIOIIMX
3a/lay, CBS3aHHBIX C MpodopueHTanuerdn oOydarouxcsi U CTUMYJIMPOBAHUEM
WHTEpeca K KOHKPETHOM 00JacTH HAay4YHOT'O 3HAHWSI, CBS3aHHOTO C OMOJIOTHUEH,
MEIULIMHOM, SKOJIOTUEH, TICUXO0JIOTHEN, CHOPTOM HWJIM BOCHHBIM JIEJIOM.

[Iporpamma no yueOHoMy mnpenMery "buosorus" naér mpejacTtaBieHUE O
Heau M 3aJayax M3ydeHus ydyeOHoro mpenmera «buonorus» Ha yriayOnéHHOM
YpOBHE, OIpeeNseT 00s3aTeabHoe (MHBaPUAHTHOE) MPEAMETHOE COJEPKaHUE, €TO
CTPYKTYPHUpOBAaHME TIO pa3jieliaM M TeMaM, paclpelelieHue Mo Kiaccawm,
PEKOMEHIyeT TMOCIEA0BATeIbHOCTh H3Y4YeHHs YYEOHOro marepuaia ¢ y4EToM
MEXIPEIMETHBIX W BHYTPUIPEAMETHBIX CBS3EH, JIOTMKKM Y4YeOHOTo IMpolecca,
BO3pPACTHBIX OCOOEHHOCTEH oOywarmuxci. B mporpamme mno Ouojoruu
peaNn30BaH TMPUHIUI TPEEMCTBEHHOCTH C HU3YYeHHEM OWOJIOTUM Ha YpOBHE
OCHOBHOTO  o0miero oOpa3oBaHusi, Oiaromaps 4YeMy  IPOCMATPUBACTCS
HalpaBJIeHHOCTh HA TMOCJEAYIOIlee pa3BUTHE  OHMOJOTMYECKUX  3HAHUM,
OpPUEHTUPOBAHHBIX Ha (OPMUPOBAHHME ECTECTBEHHO-HAYYHOTO MHPOBO33PEHUS,
HKOJIOTHYECKOTO MBIIUICHUS, TMPEJACTAaBICHUH O 370pOBOM 00pa3e >KU3HHU, Ha
BOCIUTaHHE OEpEeKHOTO OTHOUICHHsS K OKpy)Kalolled npupogHoi cpexne. B
mporpaMme Mo OWMOJIOTHM TakKe IMOKa3aHbl BO3MOXKHOCTH YYEOHOTO MpeaMeTa
«buonorusiy B peanuzanuu  TpeboBanuid PI'OC COO k mIaHUPYEMbIM
JUYHOCTHBIM, METAIlpPeAMETHBIM M TPEAMETHBIM pe3yjbTaTaM OOydYeHHUS U B
(GbOopMHpPOBaHUM OCHOBHBIX BHUJOB y4eOHO-TIO3HABATEIBHOW  JIESITEIIBHOCTH
OOy4JarommMxcss MO OCBOCHHIO CONEPKAHUS OMOJOTHYECKOTO 00pa3oBaHHsS Ha
YpOBHE cpeaHero o0miero oopa3oBaHusl.



VYueOnsbiii npeamer «buonorus» Ha ypoBHE CpelHEro oomero oopa3oBaHus
3aBepiiaeT Ouojormueckoe oOpa3oBaHME B IIKOJE M OPHUEHTUPOBAH Ha
paciiMpeHre U yriayOsjeHue 3HaHWM OOyYaroIIMXCs O KMBOM MPUPOJE, OCHOBAaX
MOJIEKYJIIPHON W KJIETOYHOM OHOJOTHMH, SMOPHOJOTUM M OMOJIOTHMH PAa3BUTHUSA,
TEHETHKH, CEJICKIIUU, OMOTEXHOJIOTUU, YIBOIOIIMOHHOTO YUSHUS U DKOJIOTHH.

Wzyuenne yueOHOro mnpeamera «buomnorus» Ha yriiyOJIEHHOM YpOBHE
OPUEHTHUPOBAHO Ha MOATOTOBKY OOYYaOIIUXCSA K IMOCIEAYIOIIEMY IOJIYyYEHUIO
OWoJornyeckoro  oOpa3oBaHUsi B By3aX W OpraHU3alMSIX  CPEIHETO
npodeccruonanbHoro oopazoBanus. OCHOBY €ro cojJiepKaHusi COCTaBIISIET CUCTEMA
OMOJIOTUYECKUX  3HAHUM, TOJIYYEHHBIX TPU HU3YYEHUH  OOYyYaIOIUMHUCS
COOTBETCTBYIOIIMX CHUCTEMATHUECKUX Pa3fesioB OMOJIOTUM HA YPOBHE OCHOBHOTO
oOmero obpazoBanusi, B 10—11 knaccax 3TW 3HaHUA MOJy4darOT pa3Buthe. Tak,
pacuIMpeHbl U yriayOJeHbl OHOJOTUYECKUE 3HAHUSA O PACTCHHSX, >KUBOTHBIX,
rpubax, OaKTepusax, OpraHU3Me 4YeJOBEKa, OOIIMX 3aKOHOMEPHOCTSX >KHU3HH,
JIOTIOJTHUTEIHHO BKIIFOUEHBI OMOJIOTHYECKUE CBEICHHUS IPUKIIATHOTO U TIOMCKOBOTO
XapakTepa, KOTOPhIE MOXXHO HCIIOJIb30BAaTh KaK OPHUEHTHPHI IS MOCIIETYIOIIETO
BbIOOpa mipodeccur. Bo3MokHA Takke HHTErpamusi OMOJOTMYECKUX 3HAHUM C
COOTBETCTBYIOIIUMH 3HAHUSIMH, TOJYYCHHBIMU OOYYAIOIIUMHUCS TIPU H3YYCHHUH
bu3UKK, XUMHUH, TeoTpadyu 1 MaTEMaTHUKH.

Crpyktypa mporpaMmbl 1o yueOHoOMy mpeametry "buosorus" otpaxkaer
CHUCTEMHO-YPOBHEBBI UM DBOJIOIMOHHBIN TMOAXOABI K W3YYCHHUIO OHOJIOTHH.
CornacHo UM, U3y4arOTCsl CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTePHbIE JIJISl dKUBBIX
CUCTEM Pa3HOTO YPOBHS OpTraHU3AIMH, BOJIOIMH OPTraHUYECKOTO MUpa Ha 3eMiie,
COXpaHEHHUs OMOJIOTUYECKOro pa3HooOpa3usi TtuiaHeThl. Tak, B 10 kiacce
M3Y4YalOTCSI OCHOBBI MOJICKYJIPHOW M KJIETOYHOM OHMOJIOTMH, AMOPHOJIOTHU U
OMONOTHH Pa3BUTHUS, TEHETHUKU M CEJICKIUH, OMOTEXHOJOTHH W CHUHTETUYECKOU
OMOJIOTHH, aKTYaJU3UPYIOTCSA 3HAHWUS OOydYaroONIUXCsS IO OOTaHUKE, 300JI0THH,
aHatoMuu, (usmosoruu uenoBeka. B 11 kiacce wu3y4aroTcsi 3BOJIOIMOHHOE
y4€HHUE, OCHOBBI KOJIOTUHU U y4eHHUE 0 Ouocdepe.

VYuebnsiii npeamer  «buosnorus» mpu3zBaH  00ecleYUTh  OCBOEHUE
00yJaroIUMHUCS OMOIOTUYECKUX TEOPUH M 3aKOHOB, HJICH, MPUHITUIIOB U TPaBUJ,
JIeXKAIINX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTHUHBI MUPA, 3HAHUM O
CTPOEHUH, MHOTO00pa3uu W OCOOCHHOCTSAX KJIETKH, OpraHu3Ma, IOIYJISIINH,
OMOIIEHO3a, YKOCUCTEMBI, O BBIIAIOIINXCS HAYYHBIX JOCTHKEHHUSAX, COBPEMEHHBIX
UCCJICIOBAaHMSIX B OMOJIOTHH, IPUKIIATHBIX aCMIEKTaX OMOJIOTHYECKUX 3HaHUU. Jlis
pa3BUTHS U TONJEPKAHHUS HHTEpeca OO0ydalmuxcs K OHOIOTMM Hapsay co
3HAYUTENIbHBIM 00BEMOM TEOPETUUYECKOTO0 MaTepHalia B COACPKAHUH MPOTPaMMBbI
no OWOJIOTHH MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJICHHS M PAa3BUTHS



TOM unu MHOW oOjacTu OMOJIOTHMH, BKIAJIOM OTEUYECTBEHHBIX U 3apyOeKHbBIX
yUEHBIX B PEIICHUE BAXKHEUITNX OMOJOTHYECKUX U IKOJIOTUIECKUX MPOOIIEM.

Lenb n3yuenus yueOHoro npenmera «buonorus» Ha yriyOaEéHHOM YpOBHE —
OBJIaJIcHHE  OOYy4YaloIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAILHOMN
OpraHu3allid >KUBBIX CHUCTEM pA3HOTO paHra M MpuoOpeTeHue YyMEeHUi
UCIIONIb30BaTh 3TH 3HaHUSA B (JOPMUPOBAHMU HHTEpECa K OMpeAeNEHHON 00iacTu
npo(hecCHOHANBFHOM JAESITENbHOCTH, CBSI3aHHOW C OHOJIOTHMEH, WM K BBIOOpPY
y4eOHOTr0 3aBeICHUS IJIs1 TPOJIOJKEHUS OMOJIOrMYECKOT0 00pa3oBaHusl.

JocTikeHue 1enu u3ydeHus ydeOHoro mnpenmera «buonorus» Ha
yrayOnEéHHOM ypOBHE 00€CTIeUMBAETCS PEIICHUEM CIIETYIONIUX 3a1a4:

OCBOEHHE OOYYalOIMMUCS CUCTEMbl OMOJIOTMYECKUX 3HAHUN: 00 OCHOBHBIX
OMOIOTHUECKUX TEOPHSX, KOHIEMIUIX, TUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSX H
IpaBUJIaX, COCTABIISIIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KapTUHY MUPa; O
CTPOEHHHM, MHOT000pa3MM U OCOOCHHOCTSIX OHMOJOTHYECKHX CHUCTEM (KJIETKa,
OpraHu3M, MOMYJIALHNS, BUA, OMOTEOLEH03, OMocdepa); 0 BEIIAIOIINXCS OTKPBITHSIX
¥ COBPEMEHHBIX MCCIIEOBAHUAX B OMOJIOTHH;

O3HAaKOMJIEHHE OOYYaromMXcs C METOJAaMH MO3HAHUS >KUBON TMPUPOIBL:
UCCIIEIOBATEIbCKUMUA ~ METOJaMH  OMOJIOTUYECKMX HayK (MOJIEKYJIIpHOM U
KJIETOYHOW OMOJIOTUH, HSMOPHUOJOTUU U OHOJOTUU PA3BUTHS, TEHETUKH W
CEeNIeKIINM, OWOTEXHOJOTUU W CHHTETHYECKOW OWOJIOTHUH, TMaJeOHTOJIOTHH,
DKOJIOTHH);  METOJIaMH  CaMOCTOSITEIbHOTO  TMPOBEACHUS  OMOJOTHYECKUX
UCCeNoBaHUM B JjabopaTtopum W B mpupoge (HaOmojaeHue, H3MEpeHue,
HKCIIEPUMEHT, MOJICIIUPOBAHHUE);

OBJIaZIcHMEe OOYyYalOIUMUCS  YMEHHUSIMH: CaMOCTOSTEIbHO  HAXOJUTh,
aHAJIM3UPOBATh W HCIIOJIB30BATh OMOJOTHUYECKYI0 HH(OPMAIINIO; TOIH30BATHCS
OMOJIOTMYECKOM TEPMUHOJIOTUEH M CUMBOJIMKOM; YCTAaHaBIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJOTMM M COLMAJIbHO-’KOHOMUYECKHMH U  3KOJIOTMYECKUMHU
npobiieMaMy 4YeJOBEYECTBA; OLEHUBATh IOCJIEICTBUS CBOEH NEATEIBHOCTH IO
OTHOIIICHUIO K OKpPYXKaloIlel MNpUPOAHOM cpeae, COOCTBEHHOMY 370POBBIO U
3MIOPOBBI0  OKPYXAIOMIMX JIIOJEH; OOOCHOBBIBAaTH H  COOMIOAATh  MEpPBI
npo@rIakTUKKU UH(GEKIIMOHHBIX 3a00J€BaHU, MpaBUiIa MOBEACHUS B MPUPOJIE U
oOecrieueHus: 6€30MacHOCTH COOCTBEHHOMN KU3HEEATETLHOCTH B UPE3BBIYANHBIX
CUTyallUsiX TNPUPOAHOTO UM  TEXHOTEHHOTO0  XapakTepa; XapaKTepH30BaTh
COBpEMEHHBIC HAyYHBIC OTKPBITHS B 0071aCTH OMOJIOTHH;

pasBuTHE y 00YYaIOIMINXCSI HHTEIUIEKTYAIBHBIX U TBOPYECKUX CIIOCOOHOCTEH
B IPOLECCE 3HAKOMCTBA C BBIJAIOMIMMUCS OTKPBITUSMU U COBPEMEHHBIMHU
UCCIICIOBAaHUSIMH B OHWOJIOTHH, pEIIaeMbIMH €0 MpoOjIeMamMH, METOI0JIOoTHeH
OMOIOTHYECKOTO UCCIIEIOBaHUS, MIPOBEICHUS AKCIIEPUMEHTAIBLHBIX



WCCJICIOBAHNM, PENICHHS] OMOJIOTHYECKUX 3a7a4, MOJICIUPOBAHUS OMOJIOTHIECKUX
00BEKTOB U MPOIIECCOB;

BOCIIUTAaHUE y 00YJaIOMUXCS IIEHHOCTHOTO OTHOIIEHUS K KUBOW MPHUPOC B
IIEJIOM U K OTJIEIbHBIM €€ 00bEeKTaM U SBJICHHSIM; (POPMHUPOBAHHE IKOJIOTUICCKOM,
TCHETUYECKOM TpaMOTHOCTH, OOIIEH KyJbTypbl TIOBEACHUS B TPUPOJIE;
WHTETPAlNHA €CTeCTBEHHO-HAYYHBIX 3HAHUN;

npuoOpeTeHrue  OOyYarOIIMMHCS  KOMIIETEHTHOCTH B PalMOHAILHOM
IIPUPOJIOTIONB30BAaHUH (COOIOACHUE TPAaBWJI TIOBEIEHUS B TMPHUPOJIC, OXPaHbBI
BUJIOB, DKOCUCTEM, OMoc(heprl), COXpaHEHUU COOCTBEHHOTO 3/I0POBbS U 37IOPOBBS
OKpYXXaloIuX  Jrojied  (coOmromeHuss Mep NporiakTuku — 3a00JieBaHUH,
oOecrieueHre 0€30MAaCHOCTH JKU3HEACATCILHOCTH B UYPE3BBIUAWHBIX CHUTYAITUSIX
NPUPOAHOTO H  TEXHOTCHHOTO  XapakTepa) Ha OCHOBE HCIOJb30BaHUS
OMOJIOTUYECKUX 3HAHUM U YMEHUH B MMOBCETHEBHOMN KU3HU;

CO37aHMEe  YCIOBUH  JUIsl  OCO3HAHHOTO  BBIOOpA  OOYYaIOIIUMHUCS
VHIMBUTyaJIbHOU o0pa3oBaTeIbHON TPACKTOPUH, CIIOCOOCTBYIOIIIEH
MOCTIEAYIONIEMY MPOPECCHOHATHPHOMY CaMOOIPEICICHNUI0, B COOTBETCTBUH C
WHIUBUTyIbHBIMUA HHTEPECAaMH M IIOTPEOHOCTSIMH PETHOHA.

OO011ee YMCI0 YacoB, OTBEICHHBIX HA M3y4YE€HHE OUOJIOTMU Ha YIITyOJICHHOM
YpOBHE cpeaHero obiiero oopazoBaHus, coctaBiser 204 gaca: B 10 kmacce — 102
yaca (3 gaca B Hefiento), B 11 knacce — 102 vaca (3 yaca B HEZIENO).

OT6op opraHuzanMoHHBIX (HOPM, METOJOB U CPEACTB OOyUEeHHUS OUOJOTUU
OCYIIECTBIISIETCS ¢ YYETOM CHEIU(UKU €ro COJAEp KaHWs U HaNpaBIEHHOCTH Ha
MPOJOJDKEHNE  OMOJOTHYECKOro 00pa3oBaHMsl B OpraHU3alUsaX CpPEaHETo
poheCCHOHAIILHOTO M BBICIIIETO 00pa30BaHUs.

OO0s13aTeNbHBIM YCIOBUEM NPU 00YYEHUU OMOJIOTUU Ha YIITyOJIEHHOM YPOBHE
SBJIICTCSI TIPOBENICHUE JTAOOPATOPHBIX M TpPAKTHYECKUX paboT. Takxke ydactue
OOy4YaroIIMXCs B BBIMOJIHEHUH MPOEKTHBIX U Y4EOHO-UCCIIEI0BATENHCKUX PaboT,
TEMaThKa KOTOPBIX OMPEIEISETCS ydUTeJIeM Ha OCHOBE HWMEIOIIHUXCS
MaTepHaTbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBHM.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Copnep:kanue TporpaMMbl, BBIICIICHHOE KYPCUBOM, HE BXOJIUT B MPOBEPKY
rocyaapcTBeHHou utorooit arrecraruu (I'MA).

Tema 1. buosiorusi Kak Hayka

CoBpemeHHas OUOJIOTHsI — KOMITJIEKCHasl Hayka. KpaTkas ucTopusi pa3BUTUS
Owonornu.  buonormdyeckue HayKM M H3ydyaeMble  MMH  MPOOJICMEI.
OyHIaMEHTAIbHbIC, TPUKIAJHBIE KM TMOUCKOBBIE HAyYHBIC HCCIECIOBAaHUS B
OHOJIOTHH.

3HadeHune OuoJoruv B (POPMUPOBAHUU COBPEMEHHOM €CTEeCTBEHHO-HAYYHOU
kaptuHbl mupa. IIpodeccun, cBsizanHbie ¢ Ouonoruei. 3HaueHHE OUOJOTUM B
MIPAKTUYECKON JEATCIBHOCTH 4YEJIOBEKA: MEIULMHE, CEIbCKOM XO3SMCTBE,
MPOMBIIIJIEHHOCTH, OXPAaHE MPUPOJIBI.

JlemoHcTpanuu

[Toptpetsl: Apuctorens, Teodpacrt, K. Jluaneit, XK. b. Jlamapk, Y. JapBuHs,
VY. I'apseii, I'. Menaens, B. U. Bepuaackui, U. I1. [TaBnos, . 1. Meunuxkos, H.
. Basunos, H. B. Tumodees-Pecorckuit, JIx. Yorcon, ®@. Kpuk, /. K. benses.

Tabmuubr 1 cxembl: «CBsI3b OMOJIOTMM C JAPYTUMHU Haykamu», «Cucrema
OMOJOTUYECKUX HAYK.

Tema 2. 7KuBble cucTeMbI U UX U3Yy4YeHHUE

JKuBble cuUCTEMBI Kak MpeaMer u3ydyeHus Ouonoruu. CBOMCTBA KHMBBIX
CHUCTEM: €IMHCTBO XHMMHYECKOIO COCTaBa, JUCKPETHOCTb M IE€JOCTHOCTb,
CI0KHOCTb M YIOPSAJOYEHHOCTb CTPYKTYPBI, OTKPBITOCTh, CAMOOpPraHU3alus,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTD, U3MEHYMBOCTD, POCT U PA3BUTHE.

YpoBHU OpraHu3alld KUBBIX CHUCTEM: MOJICKYJISIPHBINA, KJICTOYHBIN,
TKAHEBBIH, OpTaHU3MEHHBIM, MOIYJISIMUOHHO-BUIOBOM, 9KOCHUCTEMHBIN
(buoreoneHoTuyeckuit), Omochepuniii. Ilporecchl, MTPOUCXOAAIINE B KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >XKMBOTO. JKWM3HB Kak (opMa CyIIeCTBOBAHUS
Marepun. Hayku, nuzyuaroniye >kMBbI€ CUCTEMBI HAa PA3HBIX YPOBHIX OpraHU3alUU.

N3yuenne >XKUBBIX cucTeM. Meroasl Ouosiorudeckord Hayku. HaGmroneHwue,
M3MEpPEHME, SKCIIEPUMEHT, CUCTEMATU3alvs, MeTaaHanus3. [loHaTue o 3aBUCUMON U
He3aBUCUMOM TniepeMeHHOU. llnaHupoBanme »skcnepumenta. [loctaHoBka w
npoBepka rumnote3. HyneBas rumote3a. [lonsitie BBIOOPKH U €€ TOCTOBEPHOCTb.
Pa3bpoc B Ouosormueckux gaHHbIX. OIlEHKa JOCTOBEPHOCTH MMOJYYEHHBIX
pe3ynbTaTtoB. [IpuumHBI HCKaXXEHUSA Ppe3yJIbTATOB JKcrnepuMeHTa. lloHartue
CTaTUCTUYECKOTO TECTAa.

JleMoHCTpanun



Tabmumpt u cxembl: «OCHOBHBIE TPU3HAKU >KU3HWY», «buonorunueckue
cucteMbl», «CBOHCTBa KUBOM MaTepun», «YPOBHU OpraHU3ALMHU KUBOU
npupoas», «CTpoeHHe MKUBOTHOM KIETKH», «TKaHM KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHuszmay», «buoreonenos», «buochepa», «Metobl
W3YUYEHHUS )KUBOU ITPUPOJIBI».

O6opynoBanue:  ynabopaTopHoe  O0OpyIdOBaHHME  JUIsi  IPOBEICHUS
HaOII0/ICHUH, U3MEPEHUH, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30oBaHWE pPa3IUYHBIX METONOB TpH
W3YUYEHUH JKUBBIX CHCTEM.

Tema 3. buoJiorust KiieTku

Knetka — CTpyKTypHO-QYHKIMOHAJIbHAs e€AMHUIA KuBoro. Kcropus
OTKpbITUs KiIeTKH. PaboTel P. I'yka, A. JleBenryka. Knerounas reopus (T. I1IBanH,
M. Ilneiinen, P. BupxoB). OCHOBHBIE IOJOXKEHHUS COBPEMEHHON KJICTOUYHOM
TEOPUHU.

MeTtoasl  MOJIGKYJISIPHOM M KJIETOYHOM  OMOJIOTMU:  MHKPOCKOIIHUS,
xpoMarorpadusi, 31eKTpodopes, METoI MEUYEHBIX aTOMOB, AU(PepeHInaNIbHOE
HEHTPU(PYTUPOBAaHUE, KYJIbTUBUPOBAHUE KIETOK. M3yuenue ¢urcuposannvix
K1emok. DIEKTpOHHAsT MUKpockonus. Kougoranvnas muxpockonus. Bumanvroe
(npudicuznenHoe) uzyueHue Kiemox.

JleMoHCTpauumn

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

Tabmuubl u cxembl: «CBETOBOM MHKPOCKOT, «JIEKTPOHHBI MHUKPOCKOID,
«HcTopus pa3BUTUSA METOJO0B MUKPOCKOIIUIY.

OOopyioBaHHE: CBETOBOM MMKPOCKOI, MHKpPOIpEnaparbl pPacTUTENbHbIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIETOK.

IIpakTuyeckass padora «M3yueHne METONOB KJIETOYHON OUOIOTHU
(xpomartorpadus, saextpodopes, auddepeHmaTbHOe IEHTPUGYTUPOBAHNE,
[111P)».

Tema 4. Xumuueckasi Oprann3anms KJICTKH

XUMHYECKUN COCTaB KJIETKA. Makpo-, MUKpPO- U YJIbTPAMHUKPOIJIEMEHTHI.
Bozma m e€ posmb Kak pacTBOPHUTENA, pEareHra, y4acTUe B CTPYKTypPUPOBaHUU
KJIETKH, TEIUIOperyssiuuu. MuHepaabHble BEIIECTBAa KJIETKH, UX OHoOIornyeckas
poJb. Posib KAaTHOHOB M aHMOHOB B KJIETKE.

Opranuyeckne BelIECTBA KIETKUA. buosiormyeckue mnonumepsl. benku.
AMUHOKHUCIOTHBIA cocTaB 0enkoB. CTpyKTyphl OeinkoBoi Mosiekysbl. [lepBuunas
CTpyKTypa Oenka, NenTHAHAas CBS3b. BTopuyHas, TpeTWUHas, 4YEeTBEPTHYHAsS
cTpykTyphl. [lenatypamus. CpoiictBa OenkoB. Kiaccupukauus  Oenkos.
buonoruueckue GpyHkunu 6enkoB. [Ipuonsi.



YraeBoasl. MoHOCaxapu/bl, AUCaXapyibl, OJIMTOCAXaAPUIAbl U MOJIHCAXaPUIBIL.
OOmuit  mnaH cTpoeHus ©  (UBMKO-XMMHUYECKHE CBOWCTBA  YIJIEBOJOB.
buonornueckue QyHKIIUU YTIIEBOOB.

Jlununpr. M'mapodunbHO-THAPOGOOHBIE CBOMCcTBa. Kitaccubukaiys TUIuI0B.
Tpurnuuepunbl, QocPoaunuasl, BOCKH, cTepouibl. buomornueckue QyHKIUU
aunuoB. OO1Me cBOWCTBa OMOJIOTHYECKIX MEMOpaH — TEKY4YEeCTh, CIIOCOOHOCTD K
CaMO3aMBbIKaHHIO, TTOJIYITPOHUIIAEMOCTb.

Hyxnennoseie kucnotsl. JJHK um PHK. CtpoeHne HyKIEMHOBBIX KHCIIOT.
Hyxneorunpl. Ilpunnun kommiementapuoctu. IlpaBuno Yapradda. Ctpykrypa
JAHK — nBoiinast cnimpans. MectoHaxoxaeHue u ouonornueckue pynknun JTHK.
Bunel PHK. ®yukunu PHK B kitetke.

Crpoenue monekynbl AT®. Makpospruueckne cBszu B mosiekylie ATO.
buonornyeckue pynkunu AT®. BoccTaHOBIEHHBIE IEPEHOCYNKU, UX (DYHKIIH B
Kietke. /Jlpyeue wuyxneozuompugocgpamovr (HT®P). CexenupoBanue JIHK.
Memoowvl cenomuxu, mpancKpunmomMuKu, npomeoMuKu.

CtpykrypHas Ouosorus: OMOXUMHUYECKHE U OMOo(dU3NUYECKUE UCCIEIOBAHUS
COCTaBa U MPOCTPAHCTBEHHOW CTPYKTYphl OuOMOJeKyd. Moodenuposarnue
CMPYKMypsl U QYHKYUl OUOMONEKVI U UX KOMNIeKco8. KomnvromepHulil ousaiin u
opeaHudecKull cunmes 6UOMONIEKYl U UX HENPUPOOHBIX AHATLO208.

JleMoHCTpauumn

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

Hunarpammer:  «PacnpeneneHne XMMUYECKHX 3JEMEHTOB B HEXUBOWU
npupoe», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOIEY.

Tabnuiel u cxembl: «lleproguueckass TabMWIa XUMUYECKUX DJIEMEHTOBY,
«CTpoeHue MOJIeKYJbl BOJbI», «BellecTBa B cocTaBe opraHu3MoBy», «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€lIKOBOM MOJIeKYybl», «CTpoeHHEe MOJIEKYI
yrieBooB», «CTpoeHre MoJieKyn JHUnuaoBy», «HyKIEMHOBBIE KHUCIOTBIY,
«Ctpoenne Mosnekyibl ATOy.

O6opynoBaHue: XMMUYECKasl MOCyAa U 000pyI0BaHUE.

JlaGopaTopHasi padora «O0HapykeHHE OCJIIKOB C TTOMOIIbIO Ka4eCTBEHHBIX
peaKIii».

JlabopaTtopnass  pabora  «lccienoBanue — HYKJIEHMHOBBIX  KHCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOB).

Tema 5. CTpoenue u GQyHKINH KJIETKH

Tumnbl KIETOK: JyKapuoTHYecKas U TMpokapuoTuyeckas. CTpyKTypHO-
(byHKIIMOHATbHBIE 00pa30BaHUS KIETKH.



CtpoeHne mpoKapuoTHIeCKOM KIeTKu. KineTouHas creHka OakTepuii U apXxei.
Oco0eHHOCTH CTpOEHUs] TeTepoTpO(PHON U aBTOTPOPHON MPOKAPUOTHUECKUX
KJIETOK. MeCTO U poJib IPOKapHOT B OMOLIEHO3aX.

Crpoenue U (GyHKIMOHUPOBaHUE AYKapUOTUYECKOU KJIETKH.
[lnazmatuueckass wmemOpana (riasmanemma).  CTpykTypa —IJIa3MaTHYeCKOU
MeMOpanbl. TpaHcIOpT BEWIECTB Yepe3 IIa3MaTUYECKy0 MEMOpaHy: NacCHUBHBIN
(muddy3usa, obneru€énnas auddys3us), aKTUBHBIM (NEPBUYHBIA W BTOPHUYHBIH
aKTUBHBIK TpaHcropT). Ilomymponuniaemocts MeMmOpanbl. PabGora Hatpwmii-
KaJIMEBOI'0 Hacoca. DHJOLMTO3: MUHOLMTO3, (harormuTo3. Dk3omuTo3. Kierounas
creHka. CTpykTypa U QyHKIMH KIETOYHON CTEHKU PACTEHHM, TprOOB.

Hurtomna3ma. [luto3one. Llutockener. [IBmxenne nuroriazMbl. OpraHouasl
kieTkdn. OnHOMeMOpaHHbIE OPraHoMIbl KIETKU: SHAOIUIa3MaTHYecKas CeTh
(OIIC), anmapar I'onpmxu, JTU30COMBI, UX CTPOCHHE U (PYHKIHMH. B3anuMocBs3b
OJTHOMEMOpaHHBIX OPraHOUAOB KiIETKH. CTpOeHHE TpaHyJIpHOTO PETUKYIyMa.
Mexanusm nanpaenenus 6eakos 6 IIIC. CuHTe3 pacTBOpuUMbIX OenkoB. CHHTE3
KJIETOYHbIX ~ MeMOpaH. [Imaakuii  (arpaHysisipHBIA)  SHIOIIA3MATUYECKUN
petukynyM. CekperopHas QyHkuus anmnapata ['onbmxu. Moougurkayus 6enxos 6
annapame [onvoxcu. Copmuposka 6enxkos 6 annapame [ onvoxcu. Tpancmopt
BEIECTB B KJIETKE. Bakyosn pactuTesbHbIX KiIeTOK. KiteTounbii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpraHOMJbI  KJIETKH:  MHUTOXOHJIPUHM,  IUJIACTHUJBI.
IIpoucxoorcoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoenne W (QyHKIIMM MHUTOXOHIpuM u tmuiactun. [lepBuunsie,
BTOPUYHBIE U CIIOXKHBIE  IJIACTUABl  (OTOCHUHTE3UPYIOUIUX  IYKApPHUOT.
XJIOpOILIACTBI, XPOMOILIACTHI, JIEUKOIIJIACTHI BBICIIUX PACTEHUM.

HememOpanHnbie opraHonabl kiaeTku CTpoeHue U (PyHKIIMM HEMEMOpPaHHBIX
OpraHoOUJI0B KJIETKH. Pubocompl. Ilpomescymounvie Gunamenmeo.
MuxkpodunamenTsl. Axkmunosvie Muxkpoguiamenmol. MBbIIIEUHbIE — KIIETKH.
Axmunogvle KOMNOHeHmbl Hemblueunblx Kiemok. MukporpyOouku. Kietounsrit
ueHtp. CrpoeHne U JBUKEHUE KIYTUKOB W pecHUYEeK. MUKpOTpyOOUKH
uuToruiasmel. LleHTpuons. benku, accoyuuposanuvie ¢ MUKpopuiameHmamu u
muxpompybouxamu. Momopnvle benxu.

Anpo. O6osouka siapa, XPOMATHH, KapUOILIa3Ma, SIPBINIKU, UX CTPOCHUE H
byakuun. SAnepHpiii 0enKoOBBIA MaTpukc. [IpocTpaHCTBEHHOE PaCIONIOKEHUE
XpOMOCOM B HWHTeppa3HOM sifipe. JIdyxpomamuu u cemepoxpomamur. benku
XpoMaTUHA — THUCTOHBL. /J{uHamuka s0epHoU 00010uKku 6 mumosze. Aoephbiil
Mpaxcnopm.

Knerounsle BkatoueHusi. CpaBHUTENbHAS XapaKTEPUCTHKA KJIETOK 3YKapHOT
(pacTUTENbHOM, KUBOTHOM, TPUOHOI).

JdeMoHCcTpauu



[Toptpetsr: K.C. MepexkoBckuid, JI. Maprymmuc.

Tabmuubr u cxembl: «CTpoeHHE DYKAPUOTHUECKOW KIeTkm», «CTpoeHHe
JKUBOTHOM  KJeTKW», «CTpoeHHe  pacTUTENbHOM  KieTku», «CtpoeHue
MHUTOXOHAPUNY, «A1po», «CTpoeHHE NPOKAPUOTHIECKON KIIETKI».

OO6opyioBaHUE: CBETOBOM MHMKPOCKOI, MHKpPOIpEnapaTbl pacTUTENbHbIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaThl OaKTepUaIbHbIX KIETOK.

Jlabopatopnass padora «l3yueHue CTpPOEHHSI KIETOK pa3IMYHBIX
OpTaHU3MOB.

IIpakTHueckasi padora «l3yueHue CBOMCTB KIETOUHONH MEMOpaHbBD».

JlabopaTtopnasi padora «lccnegoBaHue IJIa3MOJIM3a W JAEIUIA3MOJU3a B
PACTUTENBHBIX KJIETKAX).

IIpakTuueckass padora  «l3ydyeHue  JBMKEHHS  UWTOIUIA3MbI B
PACTUTENIbHBIX KIETKAX).

Tema 6. O0OMeH BelecTB M NpeBpalleHNe JHEPTHH B KJIETKe

AcCUMUTISALINS U JUCCUMIISIIIUS — JIBE€ CTOPOHBI MeTaboau3ma. Tumnbsl ooOMeHa
BEILIECTB: aBTOTPO(HBIN M reTepoTpodHBIM. YyacTue KUCIOpoJa B OOMEHHBIX
npoleccax. OJHepreruueckoe obOecrnieueHre KieTku: mnpeBpamieHue AT B
OoOMeHHBIX Tpolieccax. DepMEHTATUBHBIN XapakTep peakiuid KJIETOYHOTrO
Merabonu3ma. DepMeHThI, WX CTPOCHHE, CBOWCTBA W MEXAHU3M JCHCTBUSIL.
Kodepmentsl. Otinuust pepMeHTOB OT HEOPraHMYECKUX KaTain3aTtopoB. bemku-
aKTUBATOPhl M OENKU-UHTUOUTOPHI. 3aBUCUMOCTb CKOPOCTH (PepMEHTATHBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBIA CHHTE3 OpPraHUYECKUMX BelIeCTB B KieTke. DoTocuHTE3.
AHOKCcucenHbIll U OKcuceHHblll omocunme3 y obaxkmeputi. Ceemocodouparoujue
nuUSMeHmovl U NUSMEHMbl PeakyuoHHo2o yeumpa. Ponb XJIOpOImIacToB B Mpouecce
dotocunTe3a. CBeToBas u TeMHOBas asbl. Pomoodvixanue, Cs., Cy. u CAM-munol
gdomocunmesa. IlponyktuBHOCTh (hoTOCHHTE3a. BiusiHue paznudHbIX (PaKkTOpoB
Ha CKOpOCTh (poTocuHTE3a. 3HaUYeHNE (POTOCUHTE3A.

XEeMOCHHTES. Pa3nooGpasue OPraHU3MOB-XEMOCUHTETUKOB:
HUTPUPULUPYIOIIHE OaKTepuu, >Kene300aKTepuu, cepoOaKTepuH, BOAOPOIHbIE
OakTepuu. 3HaYCHUE XEMOCHUHTE3A.

AHadpoOHbIe opranu3Mbl. Bumesl Oposkenus. [IpomykTel OposkeHHS W HX
WCIIOJIb30BAHUE YEJIIOBEKOM. AHA’pOOHbIE MUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJOTUH U BO30YAUTEIHN OOJIe3HEH.

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

buonornueckoe okucCiIeHHUE, WIK KIETOYHOE JbIXaHUE. POIb MUTOXOHIpPUN B
mpoiieccax ouosorndeckoro okucieHus. [{ukmnueckue peakmmuu. OKUCIUTEITEHOE
dbochopunupoBanue. Ouepeus memoOpanuo2o epaduenma npomonos. Cunmes



AT®D: paboma npomonuou ATD-cunmazwi. IlpemmyiiecTBa a’poOHOTO MyTH
oOMEHa BeIIeCTB mepes] aHadPOOHBIM. DPHEKTUBHOCTH SHEPTETHIECKOTO OOMEHa.

JleMoHCTpanun

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

Tabmumpt U cxeMbl: «@OTOCUHTE3», «DHEpreTudecKkuii ooMen», «buocunres
oenka», «Ctpoenue pepMeHTa», « XEMOCHHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYIOBAaHME JII MPUTOTOBIICHUS
MTOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENAapaTOB.

JlaGopaTropnass padora «l3ydeHue  KAaTaIUTUYECKOW  aKTUBHOCTH
dbepMeHTOB (Ha MpUMEpPE aMuiIa3bl WU KaTajla3bl)y.

JlaGopaTopnasi padora «/3yueHue (QepMEHTATUBHOTO paCIICTUICHUS
MEPOKCH/IA BOJIOPO/Ia B PACTUTENBHBIX U dKUBOTHBIX KIIETKAX).

Jlabopatopuass paGora «CpaBHeHue mporeccoB  ¢GOTOCHHTE3a U
XEMOCHUHTE3a».

JlabopaTopHnasi padora «CpaBHEeHHUE MPOIECCOB OPOKECHUS U ABIXAHUS.

Tema 7. HaciiencrBeHHass uHGopMalus U peajin3anus eé B KIeTKe

Peakunn mMarpuyHoro cuHre3a. [IpuHUIKI KOMIUIEMEHTAPHOCTH B PEAKLIHSIX
MaTpUYHOTO CHHTe3a. Peanm3anms HacineacTBeHHOW wHGopManun. [ eHeTnuecKui
KOI, €ro cBoucTBa. TpaHckpunuus — wMartpuunbli cunTe3 PHK. IlpmHummnen
TPAHCKPUMIUU: KOMIUIEMEHTAPHOCTh, AHTUMNAPAICILHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 syxapuomuuecxoui kiemke. Hexooupyrowue PHK.

Tpancnsuus u e€ stanbl. Yuactue TpancnoptHbix PHK B 6nocunTtese Genka.
VYcnousi O6uocunrte3a Oenka. KomupoBanuwe amuHokuciaor. Pomb pubocom B
onocuHTese Oernka.

Cogpemennvie npedcmasieHuss o cmpoenuu 2enog. OpraHuzanus reHoma y
MPOKApUOT U 3YKApHUOT. Peryisiusi akTUBHOCTHM T'€HOB Yy MpOKapuoT. l'mmoresa
ornepoHa (d. XKako0, XK. Mano). Monexynapusie mexanusmvl 3KCNpeccult 2eHo8 y
aykapuom. Ponb xpomamuna 6 pezynayuu pabomoel 2enog. Perynsuus 0OMEHHBIX
npoiieccoB B kieTke. KieTounslit romeocTas.

Bupychl — HekieTouHnble (hOPMBI )KU3HU U 00UTaTHBIEC Mapa3uThl. CTpoeHue
MPOCTBHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruoharoB. JKu3HeHHbIU YUK
JHK-cooepocawux eupycos, PHK-codepoicawux eupycos, 6axkmepuoghazos.
Obpamuas mpanckpunyus, peeepmasd, UHmezpasda.

BupycHbie 3a0oneBaHusi yenoBeka, >kMBOTHbIX, pacteHuil. CITN, COVID-
19, conmanbHbIe 1 MEIUIIMHCKUE TTPOOIIEMBI.

Buoungpopmamuxa: unmeepayus u aumaiuz oonvuux maccugos («bigdatay)
CMpPYKmMypHuIX Ouonocudeckux oanHvlx. Hanomexnonocuu 6 ouonozuu u meouyune.
Ilpoepammupyemvie pynkyuu 6eakos. Cnocodwt 00cmasKu 1eKapcms.



JleMoHCTpanun

[Toptpetsr: H. K. Konsuos, /1. . IBanOBCKHIA.

Tabmuubr u cxembl: «brocunTes O6enkay, «['eHeTHdeckuit Kom», «BUpyCh»,
«baktepuodarm.

IIpakTnueckas padora «Co3naHue MOAEIH BUPYCAY.

Tema 8. ZKu3HeHHbIN HUKJI KJICTKHU

Knerounslii 1wk, ero mepuoabpl W peryisnusa. Mutepdaza u MUTO3.
Oco0OeHHOCTH TpolieccoB, MpoTekalIux B uHTepdaze. [loaroroBka KIETKH K
nenenuto.  [IpecunTeTndyeckuii  (MMOCTMUTOTHYECKUM), CHHTETUYECKUH |
MOCTCUHTETUYECKUH (MPEMUTOTUUYECKUI) TIEPUOIbI UHTEP(DA3HI.

Martpuunbii cunres JIHK — pemmkanwmsa. [Ipuanuner permmkanumn JIHK:
KOMIUJIEMEHTAPHOCTh,  ITOJYKOHCEPBATHUBHBIA  CHUHTE3, AHTUNAPAJUIEIBHOCTD.
Mexanusm permmkanuu JTHK. Xpomocombl. CtpoeHue xpoMmocoM. Temomepsl u
TeroMepaza. XPOMOCOMHBIM Ha0Op KIETKM — KapuOTHUIl. JIUTJIOWIHBIA W
rariouaHbeli  HaOOpel  XpomocoM. ['oMonorumusnsle xpoMocombl. [lojoBbie
XPOMOCOMBI.

[enenne xmetkn — wmutTo3. CTaguy MHUTO3a MU MPOUCXOIAIINE B HUX
nporeccel. Tunel muto3a. Kapuoknne3 u nuTokuHe3. buosornyeckoe 3HaueHue
MHTO3a.

Perynsiumss mutotndeckoro nukia kiuetku. [Iporpammupyemas kieTtodyHas
rudesb — arnomnTo3.

Knerounoe sapo, XpoMocombl, (DyHKIMOHAIbHAs TeHOMHKA. Mexanusmuol
npoaughepayuu, oughgpepenyuposku, cmaperus u eubenu kKiemok. «lLlugposas
KiemKka» — ououngopmamuyeckue mooeiu QyHKYUOHUPOBAHUS KIeMKU.

JleMoHCTpauumn

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

O6opynoBaHue: CBETOBOW MUKPOCKOI, MUKpOTIpenapathl: «MHUTO3 B KJIETKaxX
KOpEIIIKa JTyKa.

JlabopaTropnass  padora  «l3ydyeHue  XpoMOCOM  Ha  TOTOBBIX
MHKpOIpenapaTax.

JlabopaTtopHnasi padora «HaOmroneHre MuTo3a B KJIETKaX KOHUYMKA KOPEITKa
JyKa (Ha TOTOBBIX MUKPOIIPENApaTax).

Tema 9. Crpoenue u GyHKIMH OPraHM3MOB

buonoruueckoe pazHooOpasue OpPraHu3MOB. OHOKJIETOYHBIE,
KOJIOHHAJIbHBIEC, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOEHHOCTH  CTPOGHHUS U  JKU3HENEATCIBHOCTH  OJHOKJIETOYHBIX
opranu3MoB. bakTepumu, apxeu, OJHOKICTOYHBIE TPHUOBI, OTHOKJIETOUYHBIC
BOJOPOCIH, Apyrue NpoTUCThl. KoIOHWAIbHBIE OPTaHU3MBI.



B3anMoCBs3p 4YacTe€ MHOTOKJIETOYHOIO OpraHu3Ma. TKaHW, OprasHbl H
cucTeMbl opranoB. OpranusM Kak eauHoe uesnoe. ['omeocras.

Tkanu pacreHunid. TuIbl pacTUTENBHBIX TKaHEW: oOpa3oBaTelbHad,
NOKPOBHAs1, IPOBOJMAIIAS, OCHOBHAs, MexaHuueckas. OCOOEHHOCTH CTpOEHUS,
(GYHKIUI 1 pacoIOkKEeHUs TKaHEW B OpraHax pacTeHUH.

TkaHU JKMBOTHBIX M YE€JIOBEKAa. TWIBI KMBOTHBIX TKAHEW: JIUTEIHAIIbHALA,
COCMHUTENbHAs, MbllIeyHas, HepBHas. OCOOEHHOCTHM CTpPOeHHUs, (PyHKUMNA H
pAacIIOIOKEHUA TKaHE! B OpraHax >KUBOTHBIX U YEJIOBEKA.

Opranbel. BereraTuBHbIE M T'€HEpaTHBHBIC OpraHbl pacTeHuil. Oprasel H
CUCTEMBI OPTaHOB JKMBOTHBIX U yeaoBeKa. DyHKIMKU OPraHOB U CUCTEM OPraHOB.

Onopa tena opranu3moB. Kapkac pactenui. CKeneTbl OJHOKJIECTOYHBIX WU
MHOT'OKJIETOYHBIX JKMBOTHBIX. HapykHblli M BHYTpeHHHH ckeneT. CTpoeHune u
THUIIBI COEJUHEHUS] KOCTEN.

JIBrokeHue  OpraHusMoB.  JIBHKEHUME  OJHOKJIETOYHBIX  OPraHU3MOB:
amMEO0OUTHOE, KTYTUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PaCTEHHI:
TPONU3MBl M HACTHM. JIBM)KEHHE MHOIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MbllIeyHas cucreMa. Pediiekc. CkeneTHble MBIIIIBI U UX padoTa.

Iluranne opranusmoB. lloryomeHue BOABI, YIVIEKHCIOIO rasa W
MUHEPAJIBHBIX BEILIECTB pacTeHUAMH. lIuTaHue KUMBOTHBIX. BHyTpunosoctHoe u
BHYTPUKIIETOYHOE TNUIIeBapeHue. lIuTaHne NO3BOHOYHBIX XUBOTHBIX. OTHENbI
MUIIEBAPUTENBHOrO TpakTa. [lumeBapurenbHble kene3bl. [lnmeBaputenbHas
CHUCTEMA YEJIOBEKaA.

Jpixanue opranu3moB. [[pixanue pactenuit. J[prxanue ;kuBoTHbIX. [Juddysus
ra3oB 4epe3 MOBEPXHOCTh KIIeTKU. KoxxHoe npixanue. JlpixarenbHasi IOBEPXHOCTb.
KabepHoe u nérouHoe apixaHue. J(pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE  YCIOKHEHUE CTPOEHUS JIETKMX TO3BOHOYHBIX JKHBOTHBIX.
JlpixarenbHas cucTeMa 4YelnoBeKa. MeXaHW3M BEHTWIALMHU JIETKUX Yy NTUL U
MiIeKonuTaomuX. Perymsus npixanus. JlprxareabHble 00bEMBIL.

TpaHcnopT BelIECTB Y OpPraHu3MoOB. TpPaHCHOPTHBIE CHUCTEMBI PACTCHUM.
TpancropT BemecTB y KUBOTHbIX. KpoBeHOCHas cucrema M €€ OpraHsbl.
KpoBeHocHast cucTteMa IIO3BOHOYHBIX JKMBOTHBIX U uenoBeka. Cepaue,
KPOBEHOCHBIE cOCyIbl M KpoBb. Kpyrm kpoBooOpamieHus. OBOJIOLHOHHBIE
YCIIOKHEHHUS CTPOEHUSI KPOBEHOCHOM CHUCTEMBbI MMO3BOHOYHBIX KMBOTHBIX. PaboTa
ceplla v €€ peryJisius.

Beigenenue y opranu3mMoB. Beimenenue y pacteHuid. Beigenenue y
*KUBOTHBIX. CokparturenbHble Bakyoau. Opransl BelaeneHus. PuipTpanus,
CeKpelrsi U 00paTHOE BCaChIBaHHE KaK MEXaHU3Mbl pabOThl OPraHOB BBIJCIICHUSI.
CBs13b IOJIOCTH T€Ja C KPOBEHOCHOM U BBIIEIUTENBHON cUCTEMaMU. Brienenue y



MO3BOHOYHBIX JKUBOTHBIX M 4enoBeka. [louku. CtpoeHne n (HyHKIIMOHUPOBAHUE
He(dpona. OOpa3oBaHUE MOYH Y YEIOBEKA.

3ammTa y OpPraHu3MOB. 3allldTa y OJIHOKJIETOYHBIX OpraHu3mMoB. CHOpsI
OakTepuil M UUCTHI MNPOCTEHIIMUX. 3aluTa Yy MHOTOKJIETOYHBIX pacTEHUM.
Kyrtukyna. CpeacTsa macCUBHON M XUMUYECKOU 3a1UThl. OUTOHIUIBI.

3ammTa y MHOTOKJIETOUYHBIX >KUBOTHBIX. [IOKpOBBI M WX MPOU3BOJHEIE.
3amuTa opranu3ma ot Oojne3Hed. IMmyHHas cucteMa uenoBeka. KiieTtouHblil u
I'YMOpaJbHBIH UMMYHHUTET. BpOXIEHHBIM W TPUHOOPETEHHBIM crieruduuecKuii
UMMyHUTET. Teopust KIOHaIbHO-celeKkTuBHOro ummyHnutera (I1. Dpnux, @. M.
bepuer, C. Tonerasa). BocnanurenbHble OTBETHl OPraHu3MOB. Posib BpoxkIEHHOTO
UMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

PazgpaxxumocTte uM  perymsiqus 'y OpraHusmoB. Pazmpaxumocts y
OJIHOKJIETOYHBIX OpPraHu3MoOB. Takcuchl. Pa3zgpakuMoCcTh W perymdanus y
pacteHuil. PocToBeie BelecTBa U UX 3HaUCHUE.

HepBHasg cucrema u pedrekTopHas perysiuus y >KUBOTHBIX. HepBHas
CUCTEMA U €€ OTHEIbl. JBOJIIOLMUOHHOE YCI0KHEHUE CTPOEHUS HEPBHOW CUCTEMBI
y KUBOTHBIX. OTHENbl TOJOBHOTO MO3ra MO3BOHOYHBIX YKMBOTHBIX. Pedinexc u
pedaexTopHas ayra. be3ycinoBHbIE U yCIOBHBIE PEIEKCHI.

['ymopanbpHas peryisinus W 3HAOKPUHHAs CHUCTEMa >KUBOTHBIX U YEJIOBEKA.
JKenespl HSHOOKPMHHOW CHUCTEMBI M WX TOPMOHBL. JleliCTBHE TOPMOHOB.
B3auMoCBA3b HEPBHOW M SHIOKPUHHOW cucTeM. [ umnoTtanmamo-runodusapHas
CUCTEMA.

JemoHcTpanuu

[Toptper: U. 11. I1aBnos.

Tabmuupel U cxembl: «OIHOKJIETOUHBIE BOJIOPOCIN», «MHOTOKIETOYHBIC
Bojopocimy», «bakrepum», «lIpocrenmme», «Opranbl LBETKOBBIX PACTEHHI,
«CuctemMbl OpPraHoB TO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIX», «TkaHu pacteHuit», «KopueBbie cuctembry, «CTpoeHue cTedIsy,
«CTpoeHue JNUCTOBOM IUIACTUHKM», «TKaHM >KUBOTHBIX», «CKEJIET YeI0BEKay,
«IInmeBapurenbHas cucrema», «KpoBeHocHass cucrema», «JlpixarenbHas
cucrema», «HepBHas  cucrema», «Koxa», «MplmeuHas  cucremay,
«BprgenutenbHas cucteMa», «IHIOKpUHHAs cuctemay, «CTpOoeHUE MBIIIIbDY,
«Ammynurer»,  «KuimieuHomnonoctHeie», «CxeMa  NHUTaHUS  PACTECHHI,
«KpOBEHOCHBIE CHCTEMBI TO3BOHOYHBIX JKUBOTHBIX», «CTpOo€HUE THUIpBD,
«Ctpoenue minaHapumn», «BHyTpeHHee CTpoeHHe HO0KIEBOro uepBsi», «HepBHas
cuctema poeioy, «HepBHas cucrema rymku», «HepBHas — cucrtema
npecMmeikaromuxcs»,  «HepBras  cucrema  nruny, «HepBHas — cucrema
MIIeKonUTaromux», « HepBHas cuctema yenoBekay, «Pediexcy.



OO6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPOIpPENApPaThl OJHOKIETOYHBIX
OpraHMW3MOB, MHUKPOIpPENapaTbl TKAHEH, PAaKOBUHBI MOJUIIOCKOB, KOJIJICKIIUU
HACEKOMBIX, UIJIOKOXXHUX, *UBbIE AK3EMIUIIPbl KOMHATHBIX PACTEHUM, repOapuu
pacTeHuil pa3HbIX OTAEJOB, BIAXHBIE NpenapaTbl JKUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJET YEJIOBEKa,
o0opya0oBaHUE I JEMOHCTPAIMH MIOYBEHHOTO ¥ BO3IYIIHOTO MMUTAHUS PACTECHUH,
pacieruieHns Kpaxmaina U OeNKoB Mo 1eHCcTBUEM (EepMEHTOB, 000PYIOBAHUE IS
JEMOHCTPALUK ONBITOB MO U3MEPEHUIO KU3HEHHON EMKOCTH JETKHUX, MEXaHU3Ma
JbIXATENbHBIX JBUKEHUHN, MOJIEIIM TOJIOBHOTO MO3ra Pa3JINYHbIX )KUBOTHBIX.

JlaGopaTopHasi pabora «/3ydeHrue TKaHEel paCTCHUIN».

JlaGoparopHasi pabora «/3ydyeHue TKaHEN )KUBOTHBIX).

JlaGoparopHasi padora «/3ydeHrne OpraHoB [IBETKOBOTO PACTCHUS.

Tema 10. PazMmHokeHUe U pa3BUTHE OPraHU3MOB

@dopMbI pa3MHOKEHHS OpPraHu3MoOB: Oecrosnoe (BKIIOYas BEreTaTUBHOE) U
nosioBoe. Buael  0ecronoro  pa3MHOXKEHHUSA:  IOYKOBAaHUE,  CIOPYISLUS,
(dbparmMeHTanus, KIOHHPOBaHUE.

[TonoBoe pasmuoxkeHwue. [lomoBble KieTKH, WM rameTel. Meino3. Craauun
Mmeiio3a. [loBenenne xpomocoM B meio3e. Kpoccunrosep. bronorndeckuii cMbIci
M€Ho3a M TIOJIOBOTO TIpolecca. Meno3 M €ro MeCTO B JKM3HEHHOM IUKJIE
OpraHU3MOB.

[IpenzapoasiiieBoe pa3Buthe. ['ameToreHes y »kMBOTHBIX. [1070BBIE XKeETE3bl.
OO0pazoBaHue U pa3BUTHE MOJOBBIX KiIeTOK. CriepmaTorenes u oorene3. CTpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBOpeHHe U SMOPHOHAIIBHOE Pa3BUTHE JKUBOTHBIX. CHOCOOBI
OIUIOIOTBOPEHUS: HApy)HOE, BHyTpeHHee. [lapTeHorenes.

NuauBuyallbHOE pa3BUTHE OPraHU3MOB (OHTOreHe3). DMOPHOJIOrusl — HayKa
O Pa3BUTUHU OpraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOTIOSUL.
Konyenyuss mopgocenos u moodenu mopghocenesa. Cragun >MOpHOreHe3a
KUBOTHBIX (Ha mnpumepe Jsarymku). JpoOnenwe. Tumbl  apoOseHus.
Jlemepmunuposannoe u HedepmuHuposanuwoe Opobaenue. brnacmyna, munei
onacmyn. OCOOCHHOCTH JAPOOJICHUS MJICKONMUTAIOUIMX. 3apOJABIIICBBIC JIUCTKU
(ractpynsiuus). 3akiiajika OpraHoB M TKaHEUW U3 3apOJIbIIIEBBIX JIUCTKOB. B3anmHoe
BIUSHAE 4YacTell pa3BUBAIOIICTOCS 3apojbliia (SMOpPHOHATLHAS WHIYKIINS).
3akyanka TUlaHA CTPOCHHUS JKMBOTHOTO KaK  Pe3yjbTaT HUEPAPXUUYECKUX
B3aMMOJICUCTBUII TeHOB. BrusiHue Ha 5MOpUOHANBHOE paA3BUTHE Pa3TUUYHBIX
(haKTOpPOB OKpYKAIOIEH CPEIbI.

Poct u pasButne xuBOTHBIX. llocTamOpuonaneHelii mepuon. Ilpsimoe u
HenpsiMoe pasBuTHe. PaszButue ¢ MeramMopo3oM y OECHO3BOHOYHBIX U
MTO3BOHOYHBIX JKMBOTHBIX. DBHOJIOTMYECKOE 3HAYEHHE MPSMOr0 W HENPSIMOIO



pPa3BUTHS, UX PACIPOCTPAHEHUE B MPUPOAE. Tumbl pocTa KUBOTHBIX. DaKTOPHI
PETYISIMU POCTA JKUBOTHBIX M YesioBeka. CTaauu moCcTIMOPHOHAIBHOTO Pa3BUTHS
y )KMBOTHBIX U 4esioBeka. [leprnopl oHTOreHe3a uenoBeka. CTapeHue u CMepTh Kak
OMOJIOTUYECKUE MPOIIECCHI.

PasMHoxeHne u paszputue pacteHuil. ['amerodutr u cropodur. Meiio3 B
KU3HCHHOM TMKJIe pacTeHuil. (OOpa3oBaHue crmop B TMporecce Menosa.
['amertorenes y pacteHud. OIUIOAOTBOPEHUE M PA3BUTHE PACTUTEIbHBIX
opraHu3MoB. J[BoitHOE OIJIOJIOTBOPEHHE Y LIBETKOBBIX pacTeHui. OOpa3zoBaHue u
pa3BUTHE CEMEHU.

MexaHu3MBbl pETYISLIUA OHTOT€HE3a Y PACTEHUN U )KUBOTHBIX.

JleMoHCTpanun

[Toptpersr: C. I'. HaBammn, X. lllneman.

Tabmuubr u cxembl: «BereratuBHoe pasMHOkeHHe», «Tumbl Oecrmosoro
pasMHOXeHUA», «Pa3zMHOXKEHHE XIIaMUIOMOHAIbD, «Pa3MHOKEHUE 3BIJICHBDY,
«Pa3MHO)eHue TuapbDy, «Menosy, «XpoMocoMbly, «l'amerorenesy», «CTpoeHue
ANIEKIETKH U criepMaTo3oniay, «OCHOBHBIE CTaauU OHTOreHe3a», «lIpsmoe u
HenpsiMOe pa3BuTue», «Pa3Buthe wmaickoro xyka», «Pa3Butue capanumy,
«Pa3Butne nArymkn», «JlBOMHOE OIUIOAOTBOPEHUE Yy LBETKOBBIX PACTECHUI»,
«CTpoeHue cemMsiH OJIHOJIOJIbHBIX U JBYIOJIbHBIX pAacTeHUI», «KU3HEHHBIN LUK
MOPCKOM  KamyCTbD», <«JKU3HEHHBIM UHKI MXa», <« KHU3HEHHBIA  IUKI
ManopOTHUKA», « KU3HEHHBIN LIUKJI COCHBD.

O6opynoBaHuEe: CBETOBOM MHUKPOCKON, MHUKPOTMpENapaThl SHIEKIETOK H|
CIIEpMaTO30U1I0B, MOJAENb «L UK pa3BUTHS JIATYLIKW.

JlaGopaTopHas padora «/3ydeHrue CTpOCHUS MOJOBBIX KJIETOK Ha FOTOBBIX
MHKpOIpEnapaTax».

IIpakTuyeckasi padora «BrplsiBIeHME NOPU3HAKOB CXOACTBA 3apOJbILICH
ITO3BOHOYHBIX KUBOTHBIX).

JlabopaTtopnass padora «CTpoeHHE OpraHoB pPa3MHOXXEHHUS BBICIIHNX
pacTeHum».

Tema 11. I'eneTuka — Hayka O HaCJE€ACTBEHHOCTH M HM3MEHYHUBOCTH
OPraHu3MoB

Hcropust cTaHOBICHUS W pPa3BUTHS TEHETUKM Kak Hayku. PabGoter T
Mengens, I'. ne @puza, T. Moprana. Poinb oTeueCTBEHHBIX YYEHBIX B Pa3BUTHUH
reHetuku. Pabotel H. K. Konbuioa, H. 1. Basunora, A. H. benozepckoro, I'. JI.
Kapnieuenko, FO. A. ®ununuenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHbBIE TEHETUYECKHUE TMOHSITUS U1 CUMBOJIBL. | OMOJIOTMUHBIE XPOMOCOMBI,
aJUIeNIbHBIE TEHbI, aJbTCPHATUBHBIE NPU3HAKU, JOMUHAHTHBIA WU PELECCUBHBIN
MPU3HAK, TOMO3UTOTa, TETEPO3UTOTA, YHCTAs JIMHUS, THOPUIBI, TEHOTHUII, (PECHOTHII.



OCHOBHBIE ~ METOJBI ~ TEHETUKH: THOPUIOJOTUYECKHMA,  IUTOJIOTHYCCKUH,
MOJIEKYJISIPHO-T€HETUYECKHM.

JleMoHCTpanun

[Toptpetsl: I'. Mennens, I'. ne ®@pus, T. Mopran, H. K. Konsuos, H. H.
BasunoB, A. H. benosepckuii, I'. [[. Kapneuenko, 0. A. ®ununuenko, H. B.
Tumodees-PecoBckuii.

Tabmuibl 1 cxeMbl: «MeToIbl TeHETUKIY, «CXeMBbI CKPEIITUBAHUS .

Jlabopatopuass paGora «Jlpozoduna Kak OOBEKT T'€HETHUUYECKHX

VICCJIEIOBAHUI.
Tema 12. 3aKoOHOMEpPHOCTH HACTEACTBEHHOCTH
Monorubpunnoe ckpemmBanue. llepBblii 3akoH MeHaenss — 3aKOH

eAMHO00pa3us THOPUIOB MepBOro nokoiaeHus. [IpaBuno nomunupoBanus. Bropoii
3aKOH MeHnaenss — 3aKOH pacUICIUICHUs IPU3HAKOB. L{UTosIOrnyeckre OCHOBBI
MOHOTHOPHUIHOTO CKpeluBanus. [ unoresa 4ucToTh ramer.

AHanmsupyomiee ckpemuBanne. [[poMeKyTOUHBIN XapaKTeEP HACIEIOBAHUS.
Pacuierienre mpru3HaKkoB MPY HEMOJIHOM JOMUHUPOBAHUM.

JuruOpugHoe ckpemrBanue. TpeTuil 3akoH MeHiens: — 3aKOH HE3aBUCUMOIO
HAcJeIOBaHMUS ~ TpHU3HAKOB.  [luTonmoruueckre  OCHOBBI  JUTHOPUIHOTO
CKPEILIMBAHUSL.

CueruieHHOe HacieaoBaHue mnpuszHakoB. Pab6otel T. Moprana. CuemieHHoe
HACJICJOBAHUE T'€HOB, HAPYLICHHE CLEIUIEHUS MEXIAYy TIe€HaMH. XPOMOCOMHAas
TE€OpHUsI HACIEICTBEHHOCTH.

['eHeTuka nojia. XpoOMOCOMHBIM MEXaHU3M OMpPEAECICHUS Mojia. AYTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbBII M TreTeporamMeTHbId I0J. ['eHeTuueckas
CTPYKTYpa IOJOBBIX XpoMocoM. HacnenoBanne Npru3HaKoB, CLENIEHHBIX C ITOJIOM.

['enoTun kak uenoctHas cucrema. [neroTponusi — MHOKECTBEHHOE JECUCTBUE
reHa. MHOXECTBEHHBI ajuenu3M. B3anMoAenCTBUE HEAUIEIbHBIX TI'€HOB.
Kommnementapuocts. Onuctas. [lomumepus.

I'eHeTYeCKUN KOHTPOJIb PAa3BUTHs PACTEHUH, XKUBOTHBIX M YEJIOBEKa, a
Takke (HU3NOJIOTUYECKUX TMPOILECCOB, TMOBEJACHUS M KOTHUTUBHBIX (DYHKITUH.
['eHeTHYECKME MEXaHW3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOJICUCTBUS «XO35MH
— Tapa3uT» U «XO3IMH — MHUKpOOMOM». ['eHeTHdyeckrne acmeKThl KOHTPOJS H
W3MEHEHHS HACJIEICTBEHHON MH(OPMAIIUU B TTOKOJICHHUSIX KJIIETOK U OPTaHU3MOB.

JdemMoHcTpanuu

IToptpersl: I'. Mennens, T. Mopras.

Tabmuibr u cxemsl: «IlepBoiii 1 BTOpoil 3akoHbl Menaens», « Tpetuit 3axoH
Mennens», «AHanu3upymoliee CcKpemuBanue», «HemomHoe aoMUHUpPOBaHHEY,
«CrierieHHOE HAacleI0BaHWE TPU3HAKOB Yy npo30duibly, «l'eHeThka moay,



«Kapuotun uenoseka», «Kapuotun apozodpunby, «Kapuotum OTHIBD,
«MHOXECTBEHHBIN allJIeIn3M», «B3auMo1eiicTBUE T€HOBY.

O6opynoBaHue: MoOJeNb JJisl  JIEMOHCTpPAllMM 3aKOHOB  €IMHO00pa3us
rUOpUJIOB TIEPBOTO TOKOJICHUST M pACHICIVICHUS NPHU3HAKOB, MOJIENb A
JICMOHCTpAllUM 3aKOHA HE3aBUCHMMOTO HACJIEAOBAaHMUSI IMPU3HAKOB, MOJIECIb JJIA
JIEMOHCTpAllMM CILEIJICHHOTO HACIEIOBAHUSA IMPU3HAKOB, CBETOBOM MHKPOCKOI,
MUKpornpenapar: «JIpozodumnay.

IIpakTnueckass padora «M3yueHwe pe3ynbTaTOB  MOHOTHOPHIHOTO
CKpCIIUBAHUSA Y APO30QPHUITBIY.

IIpakTnueckass pab6ora  «M3ydyeHue  pe3ylbTaTOB  JUTHOPHIHOTO
CKpEIIMBaHUA Yy APO30(PUIB».

Tema 13. 3aK0OHOMEPHOCTH U3MEHYUBOCTH

B3aumoneiictBue reHOTHMIA W cpenbl Ipu  ¢GopMHUpOBaHUU (EHOTHIIA.
N3MeHYnBOCTh Tpu3HAKOB. KauecTBEHHbIC M KOJMYECTBEHHBIC MpPU3HAKU. BUbI
W3MEHYUBOCTH: HEHACJICACTBCHHAS M HACJICACTBCHHAS.

MoaudukanuonHass U3MeHYMBOCTh. Ponb cpeasl B (OpMUpPOBAHUU
MOAM(PUKALMOHHON M3MeHunBocTH. HopMa peaknuu npusHaka. BapuanyoHHbBIN
psan u BapuanmonHas kpuBas (B. Horanncen). CpoiicTBa MOau(UKAITMOHHON
W3MEHYHUBOCTH.

['eHoTHIIMYECKAs] U3BMEHUYNBOCTH. CBOMCTBA T€HOTUIMMMYECKOW U3MEHUYUBOCTH.
Buapl reHOTUTIHYECKON N3MEHYMBOCTH: KOMOMHATHUBHAS, MyTallMOHHAS.

KomOnHaTuBHAs W3MEHYMBOCTH. Mei03 M TOJIOBOM IIPOIIECC — OCHOBA
KOMOWHATUBHON M3MEHUYUBOCTH. POJIb KOMOMHATUBHON N3MEHYUBOCTH B CO3IaHUHU
TCHETUYECKOr0 pa3HOo00pa3us B Mpejiesiax OJTHOTO BUIA.

MyTanmonHass HM3MEHYMBOCTh. BuUIBI MyTaluii: T€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  MHAYUUPOBAHHBICE MyTallMud. SnepHble U
UTOIUIa3MaTuYeckue myTanuu. CoMaTUYEeCKUE U TMOJIOBble MyTaluu. [IpuunHbI
BO3HUKHOBEHUsS MyTanud. MyTtareHpl W HX BJIWSHUE Ha OpPraHU3MBI.
3aKOHOMEPHOCTH MYTAIMOHHOTO TpoIecca. 3aKOH TOMOJIOTMYECKUX PSI0B B
HacienctBeHHo u3MenunBoctu (H.W. BaBunoB). BHesnepHass U3MEHYMBOCTH U
HACJICICTBEHHOCTb.

Onuecenemuxa U OSNUSEHOMUKA, pOJb dNUSEHEeMUYeCKUX @Oakxmopos &
HACe008aHUU U USMEHYUBOCMU (YeHOMUNUYECKUX NPUSHAKOSB Y OP2AHU3MOB.

JdemMoHcTpanuu

IToprpersl: I'. ne @pus, B. Moranncen, H. 1. Basuios.

Tabmuet w cxeMbl: «Buasl  um3MmMeHUMBOCTHY», «MoauduKamoHHas
U3MCHYHUBOCTHY, «KomOnHaTuBHas U3MECHYHUBOCTHY, «Meiio3y,
«OmnogoTBopeHuey, «I' eHeTnueckue 3a00eBaHms YeTI0BEKa», « Buapl MyTaruiig.



ObopynoBaHue: *KUBbIE U TepOApHBbIE HK3EMIUISIPHl KOMHATHBIX PACTEHUH,
pucyHku (dpotorpadum) )KUBOTHBIX C Pa3TUYHBIMUA BHIAMHA U3MEHYHUBOCTH.

JlaGopaTopHuasi padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(PUKAIIMOHHON W3MEHUMBOCTU. [locTpoeHue BapuallMOHHOTO psiia U
BapUAILMOHHON KPUBOWY.

IIpakTuyeckass padora «Mytamuu y Apo3o¢uiasl  (Ha  TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKa YesiOBeKa

Kapuotun uyenoBeka. MexayHapoAHas mporpamMma HMCCIENOBaHUS T€HOMA
yenoBeka.  MeToabl  M3y4YEHHsT TEHETMKH  YEeJOBEKAa: TIE€HEATOTrMYECKHIA,
OJM3HEIOBEIH, IIMTOr€HETUYECKU, MOMYJISALIMOHHO-CTATUCTUYECKHU,
MOJIEKYISIPHO-TEHETUUECKHM. CoBpemenHOE ONPENICIICHHE TreHOTHUIA!
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHUCIIE C IOMOILIBIO
[TI[P-ananu3a. HacnenctBenHble 3a001eBaHus YeloBeKa. [ eHHbIE U XPOMOCOMHbBIE
OoJsie3HU dYenoBeka. boyie3HW ¢ HACENCTBEHHOM MpPeapacioyioKEHHOCTHIO.
3Ha4YCHUE MEAUIMHCKOW T€HETHKHA B MPEAOTBPALICHUU U JICYEHUH T€HETHUYECKUX
3a00JieBaHUI 4YelioBeKa. MeauKo-reHeTUueckoe KOHCYJIbTUpoBaHuEe. CTBOJIOBBIC
KJIETKU. [IoHSATHE «TE€HETHYECKOTO Tpy3a». ITUUECKUE aCHEKThl UCCIEAOBAHUN B
00JIaCTH peIlaKTUPOBAHUS T€HOMA M CTBOJIOBBIX KIIETOK.

['enetnyeckue (HakTOpbl TOBBIIIEHHONW YYBCTBUTEJIBHOCTH YEJIOBEKA K
(bU3NYECKOMY U XMMUYECKOMY 3arps3HEHUIO OKpYKarollen cpeabl. [ eHeTnyeckas
IIPEIPACIIOIOKEHHOCTD YEJIOBEKA K MATOJIOTHSM.

JemoHcTpanuu

Tabmuubr u cxemsl: «Kapuotun denoBeka», «MeToapl U3yuyeHUS TEHETUKU
yesjoBekay, «I'eHeTnueckue 3a001€BaHUs YEIIOBEKay.

IIpakTnueckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHONY.

Tema 15. Cesnrekuusi OpraHu3MoB

JlomecTuKanust W CEJNEKUUs. 3apOKACHUE CEJEKIMU U JOMECTUKAIUU.
Yuenne H. WM. BaBumoBa o IleHTpax mNpouUCXOXAEHUS W MHOrooOpasus
KYJbTYPHBIX pacTe€HUM. Ponb ceneknuu B CO3JaHUM COPTOB PACTEHHM U TOPOJ
*kuBOTHbIX. CopT, mopoaa, IITaMM. 3aKOH TOMOJOTHMYECKUX PSIIOB B
HaciaeACTBeHHOM wm3MeHuyuBocth H. WM. BaBuiaoBa, ero 3HaueHue i
CEJICKITMOHHOM PabOTHI.

Metonbl cenekuMOHHON padoThl. McKycCTBEHHBIH OTOOp: MAacCOBBIA H
VHIUBUIYaJIbHBIN. Oransl KOMOWHAITMOHHOU CCJICKIINH. HcnwiTanue
npousBoAnTENed MO TOTOMCTBY. OTOOp MO TEHOTHMY C TOMOIIBIO OIIEHKH
(deHoTHIa TOTOMCTBA M OTOOP MO TeHOTHUITy ¢ omotkio ananuza JHK.

HckyccTBeHHBIH ~ MyTareHe3 Kak  METOJI  CEJEKIMOHHOM  paboThl.
PannanmoHHbI 1 XUMHAYECKUN MyTareHe3 Kak MCTOYHUK MYTalUil y KyJIbTypPHBIX



¢opm opranusmoB. Mcnonp3oBaHWE TEHOMHOTO pPEJAKTUPOBAHHUA W METOJOB
pexomOunanTHbIX JJHK 17151 momydenus ncxoHoOro Matepuana i CeIeKIuu.

[lonyuenne IIOJINTUIONIOB. BnytpuBunosas ruOpuaAn3aIys.
bnu3kopoACcTBEHHOE — CKpelMBaHWe, WM  WHOpuauHr.  HepoacTBeHHoe
CKpelIMBaHue, WiW ayTOpuAuHr. ['erepo3uc u ero mpuuuHbl. Vcrnosb3oBaHue
rerepo3uca B ceneknun. OtmanéHHas ruGpuamszanus. [Ipeogonenue Oecrutonus
MEXBHUIOBBIX THOPUIOB. JOCTHKEHUS CENEKUNN PACTEHUI U )KUBOTHBIX. «3€1€Has
Dpesonioyusy.

CoxpaHeHre U U3yYEHUE T'€HETHYECKUX PECYPCOB KYJIbTYPHBIX PACTCHHUU U
UX JUKUX pOAMYEH IS CO3JaHMS  HOBBIX COPTOB M THOpPUIOB
CEIBCKOXO3SIMCTBEHHBIX  KYJNbTYp. JM3yuenue, coxpanenue u  ynpaeieHue
2eHemUYeCKUMU pPecypcamu CenbCKOXO3AUCMBEHHBIX U NPOMbBICTIOBbIX HCUBOMHBIX
8 Yensax YIYUUeHUs. CYUecmeyioumux U coO30anusi HO8bIX NOPOO, TUHUL U KPOCCO8, 8
MOM Hucie ¢ NPUMEHEeHUEeM COBDEMEHHbIX Memo008 HAYUHbIX UCCe008aAHUL
nepeodosvix uoell U nepcneKmuHbIX MexHOoN02UU.

JleMoHCTpauun

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

Tabnunp! 1 cxembl: «LIeHTpBI TPOUCXOXKIECHUS U MHOTOOOpa3usl KyJIbTypPHBIX
pPacTeHHI», «3aKOH TOMOJOTHYECKHUX PSIAOB B HACIEACTBEHHOW H3MEHUYHBOCTHY,
«Metogpl cenexkunmn», «OTnanénHas rudpuauzanus», «MyTrareHes».

JlabopaTopHasi padora «/3yueHue copTOB KyJIbTYPHBIX PACTEHUI U MOPOJ
JOMAIIHUX KUBOTHBIX).

JlaGopaTopHasi pabora «/3ydeHre METOA0B CEJICKIIMU PACTCHUI».

IpakTnuyeckas padora «lIpuBnBka pacTteHuN».

IKeKypeusi «OCHOBHBIE METONBI M JOCTHKEHMS CEJIEKUMU PAaCTEHUN U
YKUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHILIMIO, IJIEMEHHYIO bepmy,
COPTOUCIIBITATENbHBIA yYaCTOK, B TEIUIMYHOE XO3AHUCTBO, B J1AOOPATOPHIO
arpOyHUBEPCUTETA UM HAYYHOTO LEHTPA)».

Tema 16. buorexHo10rus U CHHTETHYECKAsA OMOJIOT U

OOBEKThI, MCHOJb3yEeMble B OHOTEXHOJIOTMM, — KJIETOYHbIE U TKaHEBbIE
KYJbTYPBI, MUKPOOPTaHU3MBI, 1754 XapaKTEPHUCTHKA. TpanuunoHHas
OMOTEeXHONOTHS:  XJeOoNeueHue, TMOIyYeHHEe KHCIOMOJOYHBIX MPOAYKTOB,
BUHOJEeNHe. Mukpoouosoruueckuii cuHre3. OOBEKTh MHUKPOOMOJIOTHUYECKHUX
texHosorui. [IpousBoacTBO O€sika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3laHre TEXHOJOTMid U MHCTPYMEHTOB IIEJICHANPABIEHHOIO U3MEHEHHS U
KOHCTPYMPOBAHHUs T€HOMOB C LEJIBIO IOJYyYEHUSI OPraHU3MOB U UX KOMIIOHEHTOB,
COJIEp>KaIINX HE BCTPEUAIOIIHUECS B IPUPOJIe OMOCHHTETHUECKUE MYTH.



Kierounasa unxkeHepus. MeTonbl KyJIbTypbl KIETOK U TKaHEW PACTEHUU H
*KUBOTHBIX. Kpuobanku. ComaTudeckass TruOpuAu3alUsi W COMATHUYECKUN
sMOpuorene3. lcnonb3oBaHue ramiouoB B CeJEKUMH pacTteHuil. [lonyuenue
MOHOKNOHANbHBIX anmumein. Hcnonv3zosanue MOHOKIOHANbHBIX U NOAUKIOHATbHBIX
anmumen 6 MeouyuHe. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKoHCTpyKIus
AWLEKIETOK U KJIOHHUPOBAHUE XKUBOTHBIX. METOA TpaHCIUIAHTALIMH SEP KIIETOK.
Texnonozuu 0300po6IeHUs, KYIbMUGUPOBAHUS U  MUKDOKIOHAILHO20
DPA3MHONCEHUSL CEIbCKOXO03AUCMBEHHBIX K)IbMYP.

XpoMocOMHass W TE€HHas WHXKeHepus. VICKyCCTBEHHBIM CHHTE3 T€Ha H
koHcTpyupoBanue pekomouHanTHeix JIHK. Coz0anue mpanceennvix opeanuzmos.
JlocTmkeHnss W = NEPCHEKTHBBI  XPOMOCOMHOM W TI'€HHOM  WH)KECHEPUH.
DKOJIOTUYECKHE U ATUYECKUE MTPOOJIEMbI TEHHON UHKEHEPHH.

Menununckue OuotexHonoruu. [loctrenomuas mudponas meaununa. [11P-
JUarHocTuka. MeraOOoJOMHBIM aHajau3, TEeHOLIGHTPUYECKUM aHaliu3 MpoTeoMa
YyeJaoBeKa JUIsl OLEHKM COCTOSIHHS €ro 340poBbs. VICHOJIb30BaHHME CTBOJIOBBIX
KieTok. TapretHas Tepanus paka. 3D-OumoumkeHepus nns  pa3pabOTKU
(yHIaMEHTAIBHBIX OCHOB MEIUIMHCKUX TEXHOJIOTHM, CO3JAaHMS KOMILIEKCHBIX
TKaHEW COYETAaHHUEM TEXHOJOTUH TPEXMEPHOTO OMONPHUHTUHIA U cKapQosauHra
JUISL peLIEHUs 3a/1a4 IEPCOHATU3UPOBAHHON MEIHUIIVHBI.

Co3nanue BEKTOPHBIX BakKIMH C 1EJbI0 OOecrneueHus: KOMOWHHUPOBAHHOM
3amuThl OT Bo3Oyauteneir OPBU, ycTaHOBieHHE MOJIEKYJISPHBIX MEXAHU3MOB
dbynkuuonupoanusi PHK-comepkamux BUpYcOB, BBI3BIBAIOIIMX OCOOO OIACHBIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JemoHcTpanuu

Tabmuupl u cxemsbl: «Mcnoap30BaHEe MUKPOOPTAHU3MOB B MPOMBIIIJIEHHOM
IPOU3BOJCTBEY, «KileTouHas nHxxeHepus», «['eHHass HHKEHEPUs».

JlaGopaTopHasi padora «/3yueHne 00beKTOB OMOTEXHOJIOTUM.

IpakTnueckas padora «lloydyeHre MOJOUYHOKHUCIBIX TPOTYKTOBY.

Jkckypeusi «bHOTEXHONOrMsT — BaKHEWINas MPOU3BOIAUTENbHAS CHUiIa
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTHYECKOE MTPOU3BOACTRO)».

11 KIIACC

Tema 1. 3apo:xxneHue W pa3sBUTHE 3BOJIONMOHHBIX NPEACTABJICHHI B
omnosioruu

OpomonmonHas Teopust Y. JlapBuna. Ilpennochbuiku BO3HUKHOBEHUS
napBuHU3Ma. JKU3Hb U Hay4dHas aesTenbHocTh Y. JlapBuHa.

JIBr>Ky1Me cuiibl 3BOJTIOLKMH BUIOB 110 Y. J[apBuHY (BbICOKasi MHTEHCUBHOCTD
pPa3MHOXKEHHUSI OpPraHM3MOB, HACJEACTBEHHAs HM3MEHYMBOCTh, Ooppba 3a
CYLIECTBOBAHHE, ECTECTBEHHBIN 1 UCKYCCTBEHHBIN O0TOOD).



Odopmienne cuaTeTnueckorr Tteopuu sBomonmu (CTD). HelTpanbHas
teopusi sBomonuu. CoBpeMeHHass JBOJIOIMOHHAS  OMOJIOrusA. 3HAuYCHHE
HBOJIIOLIMOHHON TEOPUH B (POPMUPOBAHUH €CTECTBEHHO-HAYYHON KapTUHBI MHPA.

JleMoHCTpaIMuA

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

Tabmuubr u cxembl: «Cucrema >xkuBoil mnpupoasl (o K. Jlunuew)y,
«Jlectnuna xuBbIX cymectB (o Jlamapky)», «Mexanuzm (opmupoBaHus
NPUCHIOCOOJIEHU y pacTeHuit U KUBOTHBIX (mo Jlamapky)», «Kapra-cxema
Mmapuipyta nyremectsus Y. lapsunay, «Haxonku Y. JapBunay, «Dopmbl 00pbObI
3a cyuiectBoBaHue», «llopoasl romybeit», «MHoroodpasue KylbTypHBIX (popM
KarycThl», «[1opojpl JOMaITHUX KUBOTHBIX», «Cxema 00pa30BaHMs HOBBIX BUIOB
(mo Y. J[lapBuny)», «CxemMa COOTHOIIEHMSI MABMXKYIIMX CHJI 3BOJIIOIUI,
«OCHOBHBIE TTOJIOKEHUSI CHHTETUYECKON TEOPUH IBOJTIOLIHI.

Tema 2. MuKpo3BOIIOLHSA U €€ Pe3yJIbTATHI

[Tonynsuus Kak 3eMEeHTapHas eIUHHIA 3BOJOLMH. COBpEMEHHBIE METO/IbI
OLIEHKM TE€HETUYECKOT0 pa3HooOpa3zus M CTPYKTypbl Homyssiuuid. M3meHeHue
reHo()oH/a TOMyJALMA KaK »3JIEMEHTApHOE DBOJIOLMOHHOE SBJICHHUE. 3aKOH
reHeTuyeckoro pasHoBecus JIx. Xapnau, B. BaiinOepra.

DneMeHTapHbie (aKTOpbl (ABUXKYIIME CHJIbI) HBOJIONMH. MyTallMOHHBIHN
npouiecc. KomOunatuBHas wu3MeHUHMBOCTh. J[lpeld reHOB — ciydaiiHbie
HEHaNpaBJieHHblE M3MEHEHMsI 4YacTOT ayiesied B Homymsiuusx. OQdext
ocHOBaTend. IDggexm oOymuinounoco zoprviuwika. CHUdCEHUe 2eHemuiecKo2o
paznooobpazus: npudunsl u cieocmeus. llposenenue sgpghexma Opeiigha 2enog 6
oonvuwux U manvlx  nonyaayusx.  Murpauuud.  M3onsuus  mOMyJISLMi:
reorpaduyeckas (mpocTpaHCTBEHHAs), Oroaornyeckas (penpoyKTUBHAS).

EctecTBenHbIii oTOOp — HampaBisiomuii ¢gakrtop sBomonuu. DopMbl
€CTECTBEHHOTO  OTOOpa:  JIBIXKYIIMM, CTAaOWIM3UPYIOIIMM,  pa3phIBAIOLIUN
(nm3pynTtuBHbIi). IlomoBoit 0TOOp. BO3HMKHOBEHHE W HBONIOLUS COLUATBHOTO
MOBEACHUS )KUBOTHBIX.

[Tpucnoco0NeHHOCT,  OPraHU3MOB  KakK  pe3yibTaT  MHKPOIBOJIOLUH.
Bo3HukHOBeHHE ~ MpPUCNOCOOJIEHUH y  opranm3MoB.  Apomopdo3bl U
uanoanantauuu. IIpumepsl npucnocodieHnit y opranu3smMoB: MOpP(OIOrH4YecKue,
busnonornyeckue,  OMOXUMHUYECKHE,  ToBeAeHYeckue.  OTHOCHUTEIBHOCTD
PUCTIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero kpurepum u CTpykTypa. BumooOpazoBaHue Kak pe3ynbTar
MUKpO3BOIIONMK. M3omsmus — kimrodeBod ¢aktop BuaooOpaszoBanus. Ilytu u
CIIoCOObI BUJ1I000pa30BaHMUS: aJJIONaTPUYECKOe (reorpacduueckoe),



CUMIATPUUIECKOE (3KOIOTUYECKOE), «MTHOBEHHOE (monuIIonIM3anus,
rubpuanzanys). JJIuTenbHOCTh BOTIOIMOHHBIX MTPOIIECCOB.

Mexanu3mbl GOpMUPOBAHUS OMOJIOTHIECKOTO Pa3HOOOpa3Hsl.

Ponb  »BONIONMOHHOM  OWoOJOTMM B pa3pabOTKe HAyYHBIX METOJIOB
coxpaHeHusi 6ropazHo00pa3usi. MUKPOIBOMIONMS U KOIBOIIOIMUS Mapa3UTOB U UX
x03s51eB. MexaHu3mbl (POPMUPOBAHUS YCTOMUYMBOCTH K aHTUOMOTHUKAM U CIIOCOOBI
OOpBLOBI C HEM.

JdeMoHCcTpaMuA

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

Tabmuubl 1 cxembl: «MyTallMoHHAsE HW3MEHUYUBOCTHY», «llomymnsimonHas
CTPYKTypa BUAa», «Cxema MposiBJIeHUs 3aKkoHa Xapan—BaiinOepray, «/Buwxyume
CWJIbl ABOJIIOLUN», «IKOJIOTMYECKass M30JSUUs MONYJALHNN CeBaHCKOU (openmny,
«leorpaduueckass M30JAIUS  JUCTBEHHHUIIBI CHOMPCKOM ¥ JIMCTBEHHUIIBI
naypckoi», «llonmynsiliMOHHbIE BOJIHBI YUCIEHHOCTH XUIITHUKOB U XKEPTBY», «CxemMa
JNEUCTBUS €CTECTBEHHOro o0TO0pa», «Popmbl OOpHOBI 3a CYIIECTBOBAHHUEY,
«MBaycrpuanbHblii MenaHu3mM», «JKuBble UCKoraembie», «[IOKpoBUTENBCTBEHHAS
OKpacka KUBOTHBIX», «IIpenynpexnaromas OKpacka KUBOTHBIX ),
«®uznonorunueckue aaanrauuny, <«llpucrnocobieHHOCTh OpraHU3MOB U €€
OTHOCHUTENBHOCTBY, «Kputepuu Buma», «Buabl-nBoitHukn», «CTpyKTypa BUAa B
npupose», «CrnocoOwsl BugooOpazoBaHus», «l'eorpaduueckoe BUI000pa3oBaHUE
TPEX BUAOB JaHABIIICH», «IDKOJIOIMYECKOE BUI000pAa30BaHUWE BUAOB CHUHUI,
«ITomumonasl pactenuity, «KamyctHo-peneunsiii rTuOpu.

O6opynoBanue: repdbapun pacTeHU, KOJUICKIIMA HACEKOMBIX, Uydelia MTUIL |
3Bepeil C MpuUMepaMu pa3IMYHBIX MPUCIIOCOOJICHUH, Yydella NTHIl W 3Bepei
pa3HBIX BHJIOB, TepOapuu pacTeHUd OJM3KUX BUAOB, OOpPa30BaBIIUXCS
Pa3IMYHBIMU CTIOCOOAMHU.

JlabopaTtopnasi pa6ora «BblsiBIeHHEe W3MEHYMBOCTH Yy OCOOEH OJIHOTO
BHUJIAY.

JlaGopaTtopnasi  paGora  «lIpucmocoOneHuss  OpraHu3sMOB M HUX
OTHOCHUTEJbHAs 1IEIeCO00Pa3HOCTDY.

JlaGopaTopnasi padora «CpaBHeHHWE BHIOB IO MOP(OIOrHIECKOMY
KPUTEPHUIOY.

Tema 3. Makpo3BoIIOLNS U €€ Pe3yJIbTaThl

Metonbl  M3yueHHS  MaKpOlIBOMIONUHU. [laneoHTonormyeckue  MeTO[bl
uzydeHus: HBomoiuu. IlepexonHeie ¢GopMbl U (UIOTEHETUYECKUE  PSIIbI
OpraHU3MOB.

buoreorpaguyeckue Meronsl u3yudeHus sBodronuu. CpaBHeHHe GIOpBl U
(dayHbl MaTepukoB M OCTpoBOB. buoreorpaduueckue obmactu 3emnn. Bumsi-
DHIAEMHUKHU U PEIUKTHI.



OMOpPHUONOrHYECKUe U CPABHUTEIHLHO-MOP(OIOTHIECKHE METOAbl U3YUEHUS
BOMIOLMU. ['€HeTHYecKue MEXaHU3Mbl 3BOJIOLHMH OHTOI€HE3a M IOSIBICHUS
HBOJIIOLMOHHBIX ~ HOBIIECTB. [ OMOJOrMYHBIE W  AQHAJIOTMYHBIE  OPraHbl.
PynuMeHntapubsle  opraHbl W aTaBU3Mbl.  MOJEKYJISIPHO-TEHETUYECKHE,
OMOXMMHUYECKHE W  MaTeMaTHYEeCKUE  METOJbl  W3Y4YeHUsS  HBOJIIOIUU.
['omonoruunsle reHbl. COBpEMEHHBIE METOABI MOCTPOEHUS (UIOr€HETUYECKHUX
JI€PEBBEB.

XPpOMOCOMHBIE MyTallUH U 3BOJIFOIUSI TEHOMOB.

OO01mre 3aKOHOMEPHOCTH (MpaBuiia) 3BOJOUMU. [IpuHyun cmenvl yHKyui.
HeobOpatumocTs 3Bomonnu. AfanTuBHas paauanus. HepaBHOMEpPHOCTh TEMIIOB
HBOJIIOLU Y.

JleMoHCTpanumn

[Toptpets: K. M. bap, A. O. KoBanesckuii, @. Mromiep, 3. ['ekkenb.

Tabmuubl U cxembl: «DUIOTCHETHUECKUN DS/ JIOMIAIN», «APXEONTEPUKCY,
«3Bepo3yObie  smiepbl», — «Creronedanbr»y,  «Punnodute»,  «CeMeHHbIE
NanopoTHUkn», «buoreorpapuueckne 30HBI 3emun», «Jlpei) KOHTHHEHTOBY,
«Penuktel»y, «HavanpHble cTagud SMOPUOHAIIBHOTO PAa3BUTHSL TMO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYHBIE W aHAJOTMYHBIE OpraHby, «PyIHMMEHTHI,
«ATaBU3MBI», «XPOMOCOMHBIE HaOOpHI YeEIOBEKa W IMMMaH3e», «[aBHBIE
HaIpaBJICHUS 3BOJIIOIUNY, «O0I1IHe 3aKOHOMEPHOCTH 3BOJIFOLII.

OO6opynoBaHue: KOJJIEKIIMU, TrepOapuu, MYyJSKH HMCKOIMAEMbIX OCTaTKOB
OpPraHU3MOB, MYJISI>KM TOMOJIOTHYHBIX, AHAJIOTUYHBIX, PYJAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJIJIEKIIUU HACEKOMBIX.

Tema 4. IIpouncxoxaenne U pa3BuTHE )KU3HU HA 3emJie

HayuHble TUMoTe3bl NPOUCXOXKIACHUS >KU3HUM Ha 3emie. AOUOTeHe3 W
naHcrepmusi. [JloHayuHble IpeACTaBICHUs O 3aPOKICHUU JKU3HU (KPEALMOHU3M).
['unore3a NOCTOSSHHOTO CaMO3apOsKICHUS )KU3HU U €€ ONpOBEpKeHHE ornbiTamMu .
Penu, JI. Cnannannanwu, JI. [lactepa. [IpoucxoxaeHue sxu3Hu U aCTPOOMOIIOTHS.

OcHOBHEIE STAaIIbI HEOPTraHUYECKOU DBOJIIOIUH. [Lmanerapuas
(reonmoruueckasi) SBOJIONUSA. XHUMHUYECKass OHBOJIONMSA. AOWOTCHHBIM CHHTE3
OpraHnyeckux BemecTB W3 Heopranndeckux. Omeir C. Mumiepa m I'. Opm.
OOpazoBanue monuMepoB u3 MoHoMmepoB. KoarepsarHas rumoresa A. U.
Omnapuna, TumoTe3a nepBuyHOro Oynpona JIx. XomnaeitHa, TeHeTUYECKasi TUTIOTe3a
I'. Ménnepa. Pubosumsl (T. Yek) m rumoreza «mupa PHK» VY. T'mnbepra.
dopMupoBaHuE MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

Hctopust 3emumm u MeroAsl €€ u3ydeHus. lIckomaemple OpraHU4ecKue
octaTkd. ['eoxpoHomoruss u e€ wMeronapl. OTHOcUTENbHass H  aOCOIIOTHAS
reoXpoHOoJorus. I'eoXpoHoIornuecKas mKaia: 30Hbl, 3pbl, IEPUOJIBI, STTOXH.



HauvanbHbie 3Tanbel opraHudeckod »sBoiaonud. [losgBieHne u 3BOIOLUA
MEPBBIX KJIETOK. DBOMIONUA MeTaboam3Ma. BO3HUKHOBEHHE TEPBBIX SKOCHCTEM.
CoBpeMeHHbIe MUKPOOHbIE OMOIIIIEHKU KaK aHaJOT MEepPBbIX Ha 3emiie COOOIIECTB.
Crpomaronutsl. [IpokaprOTHI U 3yKapUOTHI.

[IpoucxoxieHue 3ykapuoT (CUMOMOTeHe3). DBOJIIOIIMOHHOE MMPOUCXOKICHHE
BUpYyCcOB. [IpoucxoxkaeHne MHOTOKJIETOUHBIX OPraHU3MOB. BoO3HUKHOBEHUE
OCHOBHBIX TPy MHOTOKJIETOYHBIX OPraHU3MOB.

OcCHOBHBIE 3Tallbl 3BOJIONMU BbICIINX pacTeHU. OCHOBHBIE apoOMOPGO3bI
pactenud. Beixonm pacteHuit Ha cymry. [losiBieHHE CIIOPOBBIX pPACTEHUW U
3aBoeBaHre uMH cymu. CemeHHble pacTeHus. [IpoHcXOXkIOeHHE IIBETKOBBIX
pPaCcTCHUM.

OCHOBHBIEC ATamnbl 3BOJIONMUHN >KUBOTHOTO Mupa. OCHOBHBIE apoMOp(ho3bl
KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuii B3pbIB — MOSBJICHHE COBPEMEHHBIX
tunoB. [lepBble XOpAOBBIE KUBOTHBIE. JKH3Hb B BOJAE. DBOJIONUA TO3BOHOYHBIX.
[Ipoucxoxnenue ampubuii u pentwmid. [IponcxoxneHne MIEKONUTAIOMUX U
ntui. [lpunnun kimrodeBoro apomopdosa. OcBoeHHE OEClO3BOHOYHBIMH U
MO3BOHOYHBIMHU KUBOTHBIMU CYIIIH.

Pa3utne xu3HM Ha 3eMje MO 3paM W MepuoiaM: apxeu, MPOTEPO30i,
nmajgeo30i, Me3030M, KaitHO30¥. OOm@as XxapakTepucThKa KiIuMara |
re0JIOTUYECKUX TMpoueccoB. [losBIEHHE M pacuUBET XapaKTEPHBIX OPraHU3MOB.
VYriieoOpa3oBaHue: €ro ycloBUs U BIMSHUE HA Ta30BbIil COCTaB aTMOC(hEpHI.

MaccoBbie BBIMUPAHUSI — 3KOJIOTMYECKHE KPU3UCHI MPOUUIOro. [IpuynHel u
CJIEICTBUS MAacCOBbIX BbIMUpaHUil. COBPEMEHHBIM 3KOJIOTUYECKUN KpPHU3UC, €ro
ocobennoctu. [Ipobrema coxpanenus 6nopasHooOpas3us Ha 3emiie.

CoBpeMeHHas cucrteMa opraHudyeckoro mupa. [IpuHuumnel knaccupukanuu
opranu3MoB. OCHOBHBIE CUCTEMATUUYECKHUE TPYIIIBI OPTaHU3MOB.

JlemoHcTpanuu

[Toptpetsl: @. Penu, JI. Cnannanuanwu, JI. Tlactep, . . Meunukos, A. H.
Omnapun, Ix. Xonaein, I'. Ménnep, C. Munnep, I'. IOpu.

Ta6nuiel u cxembl: «Cxema omnbita @. Penny», «Cxema onbita JI. [lactepa mo
M3YUYCHHUIO CaMO3apoXKJIeHUsl Xu3HuW», «Cxema ombita C. Mumiepa, I'. FOpuy,
«JTanbl ~ HEOPraHWYECKOW  H3BONIOUUN», «['€OXpoHOJIOrMYecKass  IIKajay,
«HauanpHbIe 3Tarbl OPraHUYECKON IBOTIONUNY, «CXxema 00pa3oBaHUSI DYKapHUOT
nyTéM cumoOuorenesa», «Cucrema KuUBOW mpupoabl», «CTpoeHue BHUpPYCay,
«Apomopdossl  pacreHuit», «PuHHOGUTHY, «OIHOKIETOUHBIE BOJOPOCINY,
«MHOTOKJIeTOUHbIE BOAOpoCHNY», «Mxu», «llamopoTHukm», «l'onocemMeHHbIE
pactenusi», «Opranbl IIBETKOBBIX pacTeHUl», «(Cxema pa3BUTUS KUBOTHOIO
mMupa», «Apomopdo3sl KHUBOTHBIX», «lIpocreiimme», «KuiedHonoaocTHeiey,
«IInockue 4EepBUY, «UEeHUCTOHOTHEY, «PBIOBIY, «3€MHOBOHBIEY,



«IIpecmbikaromuecs», «lItuuspy, «Muekonuraromue», «Pa3Buthe Xu3HM B
apXeuckou ape», «Pa3BuTHe )KU3HHA B POTEPO30MCKON 3pe», «Pa3BuTue KuU3HU B
IIaJIC030MCKOU 3pe», «Pa3BuThe KU3HU B ME3030MCKOM 3pe», «Pa3BuTne XKu3HU B
KaitHO30MCKOM 3pe», « COBpEMEHHAsl CUCTEMa OPraHUYECKOTO MUPay.

O6opynoBanue: repOapuu pPACTEHUM pa3IMYHBIX OTHAENOB, KOJIICKIIMHU
HACEKOMBIX, BIIAKHBIE MPENApPaThl )KUBOTHBIX, PAKOBHUHBI MOJUTFOCKOB, KOJUJIEKIIUN
WUTJIOKOXKHX, CKEJEThl IMO3BOHOYHBIX JKMBOTHBIX, Yyyejla NTHULl U 3BEpEW,
KOJUIEKIIMM OKAMEHEJIOCTEM, IOJE3HBIX HCKOMAEMBbIX, MYJBSIKH OPTraHUYECKHUX
OCTaTKOB OPTaHU3MOB.

BupryanbHaa  sa0oparopHas paGora «MoaenupoBaHue — OIBITOB
Muiepa—tOpu 1o u3y4eHut0 abMOT€HHOTO CHHTE3a OPraHUYECKUX COETMHEHHUM B
NepBUYHON aTMocepey.

JlabopaTtopnasi paGora «/3yueHue M omnHMcaHuWE MCKONAEMbBIX OCTAaTKOB
JPEBHUX OPTraHU3MOB).

IIpakTnueckass padora «M3ydyeHne O0COOCHHOCTEH CTPOCHUSI PaCTECHUM
Pa3HBIX OTAEIIOBY.

IIpakTnueckass padora «/3yueHre oCOOEHHOCTEW CTPOEHUSI TTO3BOHOYHBIX
YKUBOTHBIX».

Tema S. [IpoucxoxkaeHue 4eji0BeKa — AHTPOIOT eHe3

Pa3znensl u 3agaun aHTPOMOIOTHU. METOIBI aHTPOTIOJIOTUH.

CraHoBIEHHE TPEACTABICHUN O MPOMCXOXKICHHM YEJIOBEKA. PenurunosHele
BO33peHUs. COBPEMEHHBIE HAYYHBIE TEOPUH.

CX0ZCTBO 4en0BeKa ¢ JKUBOTHBIMU. CHCTEMAaTHUYECKOE MOJIOKEHUE YEIOBEKA.
CBugerenbcTBa  CXOACTBA  YEJOBEKA C  JKUBOTHBIMU:  CPaBHUTEIIBHO-
MOpGOIOTHYECKHE, AMOPHUOJIOTHYECKHE, (hU310I0r0-OMOXUMHUYECKHUE,
noBeieHueckre. OTanyus 4enoBeKa OT KUBOTHBIX. [IpSIMOXOXKIEHNE U KOMILIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. PazBuTHe roJOBHOrO MO3ra U BTOPOM CUTHAJIBHOMU
CUCTEMBI.

JBrkymue cuiibl ((hakTopbl) aHTPONOreHe3a: OMOJIOruYecKre, ColuanbHbIE.
CooTHolIeHne OMOJOTUYECKUX U COLUATIBHBIX (DAKTOPOB B aHTPOIIOT€HE3E.

OcHOBHBIE CTaAuM aHTpororeHe3a. PaHHue dYenoBeKOOOpa3Hbie O00E3bSHBI
(TIPOKOHCYJIBI) ¥ pAHHUE TTOHTHJIBI — OOITUE TPEIKH YeTOBEKOOOPA3HBIX 00€3bsH U
JroJie. ABCTPaTONUTEKU — JBYHOTHE MpeAKH Jtofeh. YUenoBeK yMenbli, repBbie
V3TOTOBJICHUS OPYIUM TpyAa. UenoBek NMpsIMOXOASALIMNA U IEPBBIMA BBIXOJ JOIEHU
3a mnpenensl  Adpuku. YenoBek reiaenpOeprckuilt — - 0oOmMM  MpesoK
HEAHJEPTAJIBbCKOTO YEJIOBEKA M YEJIOBEKA PasyMHOro. YenoBeK HeaHAEpTalbCKUN
KaK BHJ JIIOJEH XOJOAHOTO KJIMMaTa. YeloBeK pa3yMHbIM COBPEMEHHOIO THIIA,
JICHUCOBCKHI 4EJOBEK, OCBOEHHE KOHTHMHEHTOB 3a mpenenamu AQpuki.
[TaneoreneTrka 1 NajseoreHOMHUKA.



OBOMIONMS COBPEMEHHOTO YeloBeKa. EcTecTBEHHBI OTOOpP B MOMYJNSLMSIX
yenoBeka. MyTanMoHHbBIM mpouecc W noauMop@usM. [lomyssiuoHHBIE BOJHBI,
npeiid reHoB, murpanus U «d(pQPeKT oCHOBATENS» B MOIMYISIUIX COBPEMEHHOTO
YEJI0BEKA.

Uenoseueckne pacel. [loHstue o pace. bonpmme packl: €BpoOneougHas
(eBpaswmiickasi),  aBCTpajo-HErpoujHas  (PKBATOpUANIbHASs),  MOHTOJOWAHAsS
(a3maTcko-aMepuKaHcKas). BpemMs u myTu paccelieHHs 4YelOoBeKa IO IJIaHETe.
EnuHcTBO  dyenoBeueckux  pac. HayuHas  HECOCTOSITENBHOCTh  pacHU3Ma.
[IpucnocoOneHHOCTh YeNoBeKa K pa3HbIM YCJIOBUSIM OKpYXKAIOIIEH Cpebl.
Bnusnue reorpaduueckoil cpeapl W Apeiida reHoB Ha Mopdosoruio u
(U3HOJIOTHIO YETIOBEKA.

MeXIUCIUIUIMHAPHBIE ~ METOABl B (U3MYECKOW  (OMOJIOrHYECcKOit)
AHTPOMOJIOTUH.  ODBOJIOLMOHHAS ~ AHTPOIOJOTHUS U MAJCO0aHTPOINOJIOTHUS
YEJIOBEYECKUX MOMYJISIIUA. bHoconuanbHble UCCIENOBAHUS MPUPOABI YEIOBEKA.
HccnenoBanre KO3BOTIOLMH OMOJIOITMYECKOr0 M COLMAIBLHOTO B YEJIOBEKE.

JleMoHCTpauun

[Toptpersr: Y. lapBun, JI. JIuku, . . Porunckuit, M. M. I'epacumos.

Tabnuibl u cxembl: «MeTo/Ibl aHTPOTNONOTUNY, «['0JIOBHOIM MO3T YeloBEKay,
«YenoBekooOpa3ubie 00€3bsHB», «CKelneT 4YeloBeKa M CKeJleT IIMMIIaH3ey,
«PyIMMEHTBI M aTaBU3MBbD», «J{BHKyLIUE CUJIBI AHTPONIOTE€HE3a», « IBOIIOLUOHHOE
JIPEBO  4YEIOBEKa», «ABcTpanonutek», «YenoBek  ymensii», «Yenosek
NPSIMOXOAIINIY, «JleHnCOBCKUH dyenoBek» «Heanaepranpib», « KpoMaHbOHIIBIY,
«IIpenku yenoBeka», «ITanbl SBOJIOLUU YEIOBEKA», «Packl UelIoBEKay.

O6opynoBaHue: MYJSDKH — OKaMEHEJIOCTeH, TIPeAMETOB MaTepualibHOU
KyJIbTYpbl ~TpPENKOB 4YeloBeKa, penpoaykuuu (dororpaduu) KapTuH ¢
MUQOJIOTUYECKUMU U OHOJICUCKUMM CIOKETaMH TPOUCXOXKACHUS 4YeJIOBeKa,
dboTorpaduu Hax0JI0K KCKOMAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YeI0OBEKa, MOJIETh
yepena uYeloBeKa M uepena MIMMIIAH3€, MOJENIb KHUCTH YEJIOBEKAa U KHUCTHU
HIMMIIaH3€, MOJEINIU TOpca MPEAKOB YeJIOBEKa.

JlabGopaTopnasi padora «lV3yueHne o0COOEHHOCTEH CTPOCHHUS CKeJeTa
YeJIOBEKa, CBA3AHHBIX C MPAMOXOKICHUEM.

IIpakTnueckas padora «/3yyeHre SKOJIOrMYECKUX aJal TN YeIIOBEKay.

Tema 6. Jxkosorusi — Hayka O B3aMMOOTHOULICHHSIX OPraHU3MOB M
HA/IOPraHU3MEHHBIX CHCTEM C OKPY:Kalolei cpeaoi

3apoxaeHre U pazButue 3kosoruu B Tpyaax A. ['ymOonbara, K. @. Pynbe,
H. A. CesepuoBa, J. I'ekkensi, A. Tenciu, B. H. Cykauésa. Pa3gensl u 3amauun
sK0J0THH. CBSI3b 3KOJIOTUU C APYTUMU HayKaMHU.



Metonsl sxonoruu. IloneBbie HaOmoneHUs. DKCIEPUMEHTHI B 3KOJOTHH:
npupojHble U JabopatopHbie. MoJenupoBaHHE B JKOJOTUHA. MOHUTOPUHT
OKPY’KAIOLIEH CpeIbl: JIOKATbHBIN, pETUOHATBLHBIN U T100abHbIH.

3HaUYECHWE DOKOJOTMYECKMX 3HAHMM I 4YeJIOBEKa. OJKOJOTMYECKOE
MHPOBO33pPEHNE KaK OCHOBA CBS3€Hl YENOBEYECTBA C NMpUpoaoi. PopmupoBaHue
DKOJIOTHYECKOMN KYJIbTYPHI M SKOJIOTHYECKON I'PAMOTHOCTH HACEIICHUS.

JleMoHCTpanun

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

Tabmuubl u cxembl: «Pazgensr sxonorun», «Metoasl skonoruny, «Cxema
MOHUTOPHUHIA OKPYXKAIOLIEN CPeIbI».

JlabopaTopHas padora «3yuenue METOJIOB 3KOJIOTUYECKUX
UCCIICIOBAHUI.

Tema 7. Opranu3mbl 1 cpea OOUTaAHUSA

DKOJIOTHYECKHE (PaKTOPbl U 3aKOHOMEPHOCTH UX nenctus. Kiaccupukanms
HKOJIOTHYECKUX (DAKTOPOB: aOMOTHUECKUE, OMOTHUECKHUE, aHTpOIIOreHHbIe. O0ume
3aKOHOMEPHOCTH AEHCTBUS 3KoJIornueckux ¢akropos. IIpasuno munumyma (K.
Mmnpenrens, 0. JIubux). TonepaHTHOCTh. DBPUOMOHTHBIE U CTEHOOMOHTHBIE
OpraHU3MBbl.

AbGuoTtnueckue ¢akropel. CBeT Kak sKonorudeckuid (axrtop. JleicTBue
Pa3HBIX YYAaCTKOB COJHEYHOTO CIIEKTpPAa Ha OpPraHU3Mbl. DKOJOTHYECKUE T'PYIIIbI
pacTeHUN M JKMBOTHBIX II0 OTHOIIEHHIO K cCBeTy. CHUTHaJbHas poJib CBETA.
doTonepruoau3M.

Temmneparypa kak oskojormdeckuid (axrop. [eiicTBue TemmepaTypbl Ha
opraHu3Mbl. [IoMKWIIOTEPMHBIE U TOMOMOTEPMHBIE OPTAaHU3MBL. JDBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxnocts kak skojormyeckuii (axrtop. Ilpucmnocobrnenus pacTeHuil K
noJiiepKaHuio BogHoro Oananca. Kmaccudukanusi pacTeHH MO OTHOIIEHHUIO K
Boze. [IpucrnocoOnenust KUBOTHBIX K U3MEHEHUIO BOJHOTO PEXKUMA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAsl, HAa3€MHO-BO3JYyIIHAs, MOYBEHHA,
rilyOMHHAasT  TOJANOYBEHHAs, BHYTpUOpraHu3MeHHas.  DU3UKO-XUMUYECKHE
OCOOEHHOCTH cCpen oOuTaHus opraHu3MoB. llpucmocoOiieHus OpraHU3MOB K
YKU3HM B pa3HbIX Cpelax.

buonornyeckue putmbl. BHemHue W BHyTpeHHUE pUTMBI. CyTOYHBIE H
roJu4yHble pUTMBL. [IprUCHIOCOOIEHHOCTh OPraHM3MOB K CE30HHBIM H3MEHEHUSIM
YCJIOBHM KU3HMU.

XKuznennoie Qopmbl opranusmoB. [loHsTHe o0 JKU3HEHHOM (QopmMme.
XKuznennole PopMbI paCTEHUN: AepEeBbs, KYCTAPHUKU, KYCTAPHUUIKU, MHOTOJICTHHE



TpaBbl, OJHOJETHHE TpaBbl. JKW3HEHHBIE (POPMBI IKUBOTHBIX: THUIPOOHMOHTHI,
re0OUOHTHI, a9pOOHOHTHI. OCOOCHHOCTH CTPOEHUS U 00pa3a KU3HHU.

buotnueckune (axTopHl. Bunpr  OMOTHMYECKMX  B3aUMOJIECHCTBUI:
KOHKYPEHIUs, XUIIHUYECTBO, CUMOKO03 U ero (opmel. [lapasutusm, koorneparus,
MyTYyaju3M, KOMMEHCAIU3M (KBapTUPAHTCTBO, HaxJieOHM4ecTBO). Hetpoduueckue
B3aMMOJCUCTBUS  (Tommueckue, (Qopudeckue, ¢adbpuueckue). 3HAUCHUE
OMOTUYECKUX B3aUMOJCUCTBUM JJisI CYIIECTBOBAaHUSI OpPraHU3MOB B cpelie
obutanud. [IpuHIUT KOHKYPEHTHOTO UCKIIOYESHUSI.

JdeMoHCcTpaIMuA

Tabmuubl U cxembl: «Jkonorudyeckue @axrtopb», «CBETOBOM CIEKTpY,
«IKOJIOTUYECKUE TPYIIIbI JKUBOTHBIX MO OTHOIICHUIO K CBETY», « TenIOKpOBHbBIC
KUBOTHBIC», «XOJOJAHOKPOBHBIE >KUBOTHBIE», «DHU3MONIOTHUECKHE aJanTaluu
KUBOTHBIX», «Cpenpl O0OWTaHUS OpraHu3MoB», «buoJOTrHYeCKHEe PUTMBIY,
«Kuznennole  Qopmbel  pactenmity, «KuzHeHHbIE  (GOPMBI  KUBOTHBIXY,
«IKOCHUCTEMA UPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA XBOMHOIO Jiecay, «llenn
NUTaHUSY, «XUulHu4ecTBOY, «llapasutusm», «Konkypenuus», «CumoOunosy,
«KommeHcanuzmy.

O6opynoBanue: repbapud pacTeHUW W KUBOTHBIX, MPUCIHOCOOICHHBIX K
BIUSHUIO PA3UYHBIX OKOJOTUYECKUX (PaKTOpoB, repdapuu CBETOIIOOUBBIX,
TEHEJIFOOMBBIX W TEHEBBIHOCIUBBIX PACTCHUH, CBETOJIOOUBBLIC, TCHEIIOOWBBIC U
TEHEBBIHOCJIMBBIE KOMHATHBIC PACTCHUS, TepOapuu U KOJUICKIIMU TEIJIOJIFOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PACTEHUM, Uydesia MTHUIl U 3Bepeid, repOapuu
pacTeHull, OTHOCSIIMXCA K TUrpoduTaM, kcepoduram, Me30puTaM, KOMHATHBIC
pacTeHusl JaHHBIX TPYII, KOJUICKIIMH KUBOTHBIX, OOUTAIONINX B Pa3HbIX Ccpeax,
repObapu M KOJUICKIIMM PACTEHUH U JKUBOTHBIX, OOJIAalONIUX YepTaMu
MPUCIIOCOOJICHHOCTH K CE30HHBIM M3MEHEHUSIM YCIOBUM JKM3HU, repOapuu u
KOJUICKIIUU PACTEHHM M >KUBOTHBIX PA3UYHBIX KU3HEHHBIX (POPM, KOJUICKITUU
YKUBOTHBIX, YUYACTBYIOIIUX B PA3TUYHBIX OMOTUYECKUX B3aUMOICHCTBHUSIX.

JlaGopaTopnasi paGora «BpisgBIeHHE NPUCTOCOOJIECHUNA OPraHU3MOB K
BIIMSTHUIO CBETA.

JlaGopaTopnasi paGora «BpisgBICHHE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPhI».

JlabopaTopnasi pa6ora «AHATOMUYECKHE OCOOCHHOCTH pACTEHUW U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. IKo10rusi BUAOB U MOMYJIAMH

DKOJIOTUYECKHE  XapaKTEPUCTUKHU MOMYJISIUY. [Monynsiius Kak
Oounonornyeckas cucrema. Poib HEOTHOPOMHOCTH Cpenbl, Pu3ndecKux 6apbepoB U
0COOEHHOCTEHW OMOJIOTHH BUIOB B (DOPMUPOBAHUHU MPOCTPAHCTBEHHOW CTPYKTYPHI
nonyysiiuid. OCHOBHBIE TIOKa3aTeAW MOMYJISALUU: YHUCICHHOCTb, IUIOTHOCT,



BO3pDaCTHAas M IIOJOBasl CTPYKTypa, POXKIAEMOCTb, MIPUPOCT, TEMII POCTAa,
CMEPTHOCTb, MUTPALIUSL.

Dkosioruyeckas CTpykrypa nonyssinuu. OleHKa YUCIECHHOCTH TOIMYJISIUHN.
JlnHaMuKa MOMyJALUMUA U €€ PEryJisiius. bUOTHYEeCKHH TOTEHIMal TMOMYJISIHY.
MoaenupoBanue TMHAMUKHA TOMYJISIUKM. KprBbIe pocTa YMCIEHHOCTH TOMYJISAIINM.
KpuBble BbDKMBaHUSA. Perynsius YWCICHHOCTH MOMYJSAIUNA: POk (HaKTOPOB,
3aBUCSIINX U HE 3aBUCSIIUX OT IJIOTHOCTH. JKOJIOTMYECKHUE CTPATETUH BUOB (I- U
K-ctparerun).

[Tonarue o0 sKoJOTMYECKON HUIE BHaa. MectooOuTanue. MHoOroMepHas
Mozenb 3kosiorndeckon HumM k.M. XartumHcoHa. Pa3mepbl 3KOIOTMYECKOU
Hui. [loTeHnmanpHas u peanu3oBaHHAs HUIIIH.

Bun kak cucrema nomynsuuid. Apeansl BUIOB. BUabl M HX KU3HEHHBIE
CTpaTEruu. JKOJIOTUYECKUE SKBUBATICHTHI.

3aKOHOMEpPHOCTU TIOBEJEHUS W MUrpaluid KUBOTHBIX. buosormyeckue
WHBa3UM YYKEPOJIHBIX BUJIOB.

JleMoHCTpauun

[Toptper: Ix. . XaTunHCOH.

Tabmuubl U cXeMmbl: «JKOJOTHYECKHUE XapAKTEPUCTHKU MOMYJISLIUNY,
«IIpocTpaHcTBEHHass  CTpyKTypa  mnomyisiquum», «Bo3pacTHele  mUpamMuabl
nonyasinun», «CKOpPOCTh  3acelieHus TMOBEPXHOCTH  3€MJIA  PAa3JIUYHBIMHU
opranuzmammn», «Mogeinb 3xonorudeckoit Humm k. M. XaTunHcoHay.

O6opynoBaHue: repoapuu pacTeHUN, KOJIJICKIIMN YKUBOTHBIX.

JlaGopaTtopnasi pabora  «lIpucmocoOneHus ceMsH  pacTeHHUH K
PacCeNICHUIO».

Tema 9. Ikos10rust co00IECTB. IKOJOTHYECKHE CHCTEMBbI.

CooOmiectBa opraHu3MoB. buoreHo3 u ero crpykrypa. CBA3UW MEXIy
OpraHu3Mamu B OUOIIEHO3E.

OkocucrtemMa kak oTkpbiTasi cucrema (A. JIx. TeHncnu). OyHKIMOHAJIBHbBIC
OJIOKM OpraHW3MOB B DJKOCHUCTEME: IPOAYLEHTbl, KOHCYMEHTBI, PEIYLICHTHI.
Tpoduueckue ypoBHu. Tpoduueckue uenu u cetd. AOUOTHUECKUE OJIOKU
skocucteM. [TouBsl U Wbl B 3kocucTeMax. KpyroBopot BeeCTB U MOTOK SHEPTUH
B OKOCHUCTEME.

OcHOBHBIE  TIOKa3aTeau  dAKocucTeMbl. buomacca u  mpoaykuus.
DKOJOTHYECKUE THPaMU/JIbI YKCEN, OMOMACChl U SHEPTHUH.

Junamurka sxocucmem. Kamacmpoghuueckue nepecmpotuixu. Dnyxmyayuu.
HampaBneHHbie 3aKOHOMEpPHBIE CMEHBI COOOIECTB — CyKieccuu. llepBuuHbie U
BTOPUYHBIE CYKIIECCUM W MX TMPUYUHBI. AHTPOINOIE€HHbIE BO3JCUCTBUS Ha
cykneccuu. KimmmakcHnoe cooOriectBo. bruopaznoobOpasue u morHoTa KpyroBopoTa
BEIIIECTB — OCHOBA YCTOMYHUBOCTH COOOIIIECTB.



[IpupoaHbIe 3KOCUCTEMBL. JKOCUCHEMbL 03ED U peK. DKocucmembl Mopeti u
oxeanos. Ixocucmemvl MyHOp, 1€CO8, CMenel, nyCmbitb.

AHTpONIOr€HHBIE HKOCUCTEMBI. ATrposKkocucTeMa. ArpoueHo3. Pazmmuus
MEXIy aHTPOIIOT€HHBIMU U MPUPOTHBIMHU IKOCHCTEMaMHU.

Ypb6oskocucrembl. OCHOBHBIE KOMIOHEHTHI ypOo3kocucteM. [opoxackas
bnopa u ¢ayna. CuHaHTpomm3aius TOpPOJACKOW QayHbl. buonormueckoe wu
X035MCTBEHHOE 3HAUYECHUE arPOIKOCUCTEM B YPOOIKOCHCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUI OPraHU3MOB B
aKkocuctemMax. Ponb kackaonoco 3ggexma u 6udo8-30upukamopos (Kirouesvix
61008) 8 yHKYUOHUpOoBanuu 3Kocucmem. IlepeHOC SHEPTHUU U BEIIECTB MEXTY
CMEXXHBIMU 3KOCUCTEMaMH. Y CTOMYMBOCTh OPTaHU3MOB, OMYJISIIAN U 3KOCUCTEM
B YCIIOBHSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3/ICHCTBHIA.

Mexanuzmoi 8030elicmeus 3aepA3HeHUll  pPA3HbIX munoe Ha
CcyOOpeaHUu3MeHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTEMHOM YPOBHSIX,
OCHO8bl  9KOJI02UHECKO20  HOPMUPOBAHUS — AHMPONO2EHHO20  8030€UCMBUs.
MeTom00THs MOHUTOPUHTA €CTECTBEHHBIX U aHTPOITOTCHHBIX 3KOCUCTEM.

JleMoHCTpanumn
[Toptper: A. JIx. Tencnu.
Tabmuubr u  cxembl:  «CTpykTypa  OuoreHo3a»,  «DKOocUCTEMaA

HIMPOKOJUCTBEHHOTO Jiecay, «IKOCHCTEMAa XBOMHOTO Jjecay, «DYyHKIMOHAIbHbIE
Ipyninbl OPraHu3MOB B 3KocHUcTeMe», «KpyroBopoT BEHIECTB B 3KOCHUCTEMEY,
«llenu nutanus (macTOUIIHAS, TETPUTHAS)», « IKOJIOTHYECKAs TUPAMHIA YUCEID,
«IKonoruyeckas mupamuia OMOMacCChly, «IKOJOTHUECKass MUpaMUa SHEPTUNY,
«O0pazoBanue 6onota», «IlepBuunas cykueccus», «BoccTaHoBieHue jeca mocie
noxapa», «IKocucrema 03epa», «ArpoueHos», «KpyroBopor BEmIeCTB W MOTOK
HHEPrUM B arpoueHo3ey, «[Ipumepsl ypOosKocucTemM».

O6opynoBanue: repdbapun pacTeHU, KOJUICKIIMA HACEKOMBIX, Uydelia MTUIL |
3Bepeit, repOapuu KyJIbTYpPHBIX U TUKOPACTYIIUX PACTCHUM, aKBAPUYM KaK MOJIENb
HKOCUCTEMBI.

IIpakTuyeckas padora «3ydyenue u onucanue ypO03KOCUCTEMBI.

JlaGopaTopnasi pa6ora «M3ydeHue pazHOOOpa3usi MEJIKHUX TMOYBEHHBIX
YICHUCTOHOTHX B Pa3HBIX SKOCUCTEMAX).

IKCKYypeHusi «DKCKypCHUsl B TUIUYHBIN OmoreorieHo3 (B ayOpaBy, OEpe3HSsK,
€IbHUK, Ha CYXOJ0JIbHBIN UM TTIOMMEHHBIN JIYT, 03€p0, OOJIOTO)».

IKCKYpcUsi «IDKCKYpCUsSl B arpodKOCHUCTeMy (Ha MOJjie WIX B TEIUIMYHOE
XO03MCTBO)».

Tema 10. buocdepa — riiodanbHas 3xocucTeMa

buochepa — obmemnanerapHass o0ojiouka 3eMIIH, TI€ CYIIECTBYET WIIH
CyILECTBOBaJIA KM3Hb. PazBuTHe npejacTaBieHuili o ouochepe B Tpyaax J. 3rocca.



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

3aKOHOMEPHOCTH cymiecTBOBaHUs Onocdeprl. OcoOeHHOCTH OMOChepbl Kak
rio6abHOM 3K0cUCcTeMBbL. JMHamuueckoe paBHoBecue B Ouocdepe. KpyroBopotsl
BEIIECTB U OMOTEOXMMHUYECKUE LUKIBI (Yriieposaa, a3oTa). PUTMHUYHOCTD sIBIICHUIA
B Omocdepe.

3oHaneHOCTh Ouocheprl. I[lonstne o Omome. OCHOBHBIE OWOMBI CYIIIH:
TYHJpa, XBOMHBIE JIECa, CMEIIAHHbIE U ITUPOKOJINCTBEHHBIE JIECA, CTENH, CABAHHBI,
MIyCTBIHU, TPOIMUYECKHE JIECA, BBICOKOTOPhs. KimMar, paCTUTENbHBIN U )KUBOTHBIN
MHUp OMOMOB CYIIIH.

CtpykTypa U QYHKIUS )KUBBIX CUCTEM, OIIEHKA UX PECYPCHOTO MOTEHIIMAIA U
onocdepHbIX PYHKIUI.

JlemoHcTpanuu

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

Tabmuubl u cxembl: «I'eocdepsl 3emnn», «KpyroBopoT azota B mpuUpone»,
«KpyroBopoT yriepojga B mpupone», «KpyroBopoT Kuciopoja B MNPUPOIEH,
«KpyroBopoT Boabl B mpupoae», «OcHOBHbIe OMOMBI cymmn», «Knumatuueckue
nosica 3emnn», «TyHapay, «Talray, «Cmemanueiii gec», «ILIupokoancTBEHHBIM
necy, «Crenby, «CaBanHay, «IlycTbiHsy, « Tponudeckuil gec.

O6opynoBanue: repOapuu pacTEHUN pa3HbIX OMOMOB, KOJIJICKIIUU KUBOTHBIX.

Tema 11. YesroBek u OKpy:KA0OLIASA Cpeaa

DKOJIOTUYECKHE KPU3UChI M HMX MPUYMHBL. Bo3aeicTBHE YelOBEKa Ha
ouocdepy. 3arpssHeHne Bo3AymHOM cpenpl. OxpaHa Bo3ayxa. 3arps3HEHHE
BOJHOM cpeabl. OxpaHa BOAHBIX pecypcoB. Pazpymienume mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. 3MeHeHue Kiumara.

AHTpOIIOTEHHOE BO3/JCHCTBUE HA PACTUTENIBHBIM M KUBOTHBIA Mup. OxpaHa
pPacCTUTENILHOTO W >KUBOTHOTO Mupa. OCHOBHBIE MPUHLMIBI OXPaHbl MPUPOBL.
Kpacasie xHuru. Oco0o oxpansembie npupoansie Ttepputopun (OOIIT).
boranudeckue caipbl U 300J10THYECKUE TTAPKHU.

OCHOBHBIC TPUHIMIIBI YCTOWYMBOIO PA3BUTHS UYEJIOBEUECTBA U IPUPOIBI.
PanmonanpbHOE  TPUPOJONONIL30BAHME W COXpaHEHHE  OHMOJOTHYECKOTO
pasHooOpasust 3emin. OOmMe 3aKOHOMEPHOCTH TJI00ABHBIX SKOJOTHYSCKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCA U €T0 BEPOSTHBIE TTOCIICICTBHUS.

Pa3Butrie METOJIOB MOHUTOPUHTA Pa3BUTUSI OMACHBIX TEXHOTECHHBIX
npoueccoB. CucmemHvle uccie0o8anus nepexooa K pecypcocbepezaroujeli u
KOHKYPEHmMOCnocobHoll anepeemuke. buonozuueckoe pasnoobpasue u buopecypcawi.
Hayuonanvnvle ungopmayuonuvie cucmemvl, obecneuusaowue O00CmMyn K
uHgopmayuu nO COCMOAHUIO OMOENbHbIX 6U008 U 9IKkocucmem. OcHoGbl



9Kopeadburumayuy dKocucmem U cnocobos 0O0pbOLL ¢ OUONOBPENHCOCHUAMU.
Pexoncmpykyus mopckux u HazemHvix 3KOCUCEM.

JleMoHCTpanun

Tabmuubl  w  cxembl:  «3arpsisHeHHEe  atMocepb»,  «3arpsi3HEHHE
ruapochepbl», «3arpsizHeHue nouBb», «llapHukoBblii  3PdekT», «Ocobo
OXpaHseMbIe MPUPOTHBIE TEPPUTOPUN», «MOJEIN YIPABIIEMOTO MUPAY.
O6opynoBanue: ¢otorpaguu OXpaHSEMbIX PACTEHHWH M >KUBOTHBIX KpacHoii
kHuru Poccutickoit @enepanuu, KpacHol KHUTH pervoHa.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOT'PAMMBI 110
BUOJIOTYN HA YPOBHE CPEJHEI'O OBLIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3yibTaTaM OCBOCHHS
OOy4YalONIMMHUCS TPOrpaMM CpeIHEro o0Iero o0pa3oBaHUsl: JUYHOCTHBIE,
METANpPEIMETHBIE U MPEIMETHBIE.

B cTpykType MMYHOCTHBIX PE3YyIbTATOB OCBOCHHMS MPOrpaMMbl IO OUOJOTUH
BBIJICJICHBI CIIEAYIOUIME COCTABISAIONINE: OCO3HAHKWE OOYYaAIOIIMMUCA POCCUICKON
IPpaKIaHCKON UJIEHTUHYHOCTH — TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSTEIbHOCTH
U CaMOONpEACNCHUIO0, Haluuyue Mmomusayuu K OOyYEHUIO  OHOJIOTUH,
yeneHanpasienHoe pazsumue BHYTPEHHUX YOEXKICHUW JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAAMIUN pa3BUTUS OUOJOTUYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUYAIOIUXCSl PYKOBOJCTBOBATHCS B CBOEH
JIEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMA yCTAHOBKaMHU, MPUCYIIMMU CUCTEME
OMOJIOTUYECKOTO  00pa3oOBaHUs, Haluyue NpagoCO3HAHUS  DKOJIOTHUUECKOU
KYJBTYPbI, CHOCOOHOCMU CMA8UmMb eI U CTPOUTH KU3HEHHBIE TUTaHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS MPOTPAMMBbI 110 OMOJIOTUU JOCTUTAIOTCS
B CIMHCTBE Y4YEOHOW M BOCIUTATEIHLHOM JEATEIBHOCTH B COOTBETCTBUU C
TPAAULUOHHBIMUA POCCUICKHUMU COLMOKYJIBTYPHBIMU, UICTOPUUYECKUMH U TYXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMU, MPUHSATHIMU B OOIIECTBE IMpaBUJIaMU U HOPMaMH
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIlecCaM CaMOIIO3HAHUS, CAMOBOCIIUTAHUS U
CaMOpa3BUTHUS, Pa3BUTHUS BHYTPEHHEH TMO3MIMU JIMYHOCTU, NATPUOTH3Ma U
YBaXKEHUS K 3aKOHY U IMPABOIOPSAIKY, YEIOBEKY TPyJla U CTaplieMy MOKOJIEHUIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHONIICHHUS K KYyJbTYPHOMY HACIEIUI0 U
TPaJULMsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoir denepaiuu, npupoae u
OKPYKAIOIIEN CpELE.

JInyHOCTHBIE pe3yibTaThl OCBOEHUs ydeOHoro mpeamera «buosorus»
JIOJDKHBI OTPa)kaTh TOTOBHOCTh U CITIOCOOHOCTH 0OYJArOIINXCsI PYKOBOJCTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3WTHUBHBIX BHYTPEHHHUX  YyOEXKIECHHH, COOTBETCTBYIOIIUX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCHMCKOIO OOIIECTBa, PACIIMPEHUE KU3HEHHOIO
OMbITA U OMbITA AEATEILHOCTA B MPOILIECCE peav3alliid OCHOBHBIX HaIpPaBIICHUI
BOCIIUTATEBHOU ESITEILHOCTH, B TOM YHCJIE B YACTH:

1) rpaIaHCKOro BOCIIMTAHUS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMK 00YYAIOIIErocs Kak akTUBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCUIMCKOTO OOIIECTBA,;

OCO3HAHHE CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOSI3aHHOCTEH, YBaKCHHE
3aKOHA U MPaBOIOPSIKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIbHOCTA TMpPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEUICHWU YYEOHBIX W IMO3HABATEJbHBIX 3a/1a4, BBINOJIHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh ~ OMNpPEACNATh COOCTBEHHYIO IMO3MIIMIO 1O OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE YYUTHIBATh B CBOMX JEUCTBHIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aUMOJICUCTBUS JTIOJICH C Pa3HBIMU YOCKICHUAMU, KyIbTYPHBIMU IICHHOCTSMH U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOILIECCE COBMECTHOIO BBINOJHEHHUS
y4eOHbIX, TO3HABAaTEIbHBIX M UCCJIENOBATENbCKUX 3a7a4, YBAKUTEIbHOTO
OTHOIIICHHS K MHEHHUIO OIIMOHEHTOB IMpU OOCYXJIEHUH CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COACPIKAHUS;

TOTOBHOCTh K TyMaHUTApHOM U BOJIOHTEPCKOM AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXXJaHCKON WUJICHTUYHOCTH,
NaTpuoOTU3Ma, YBaXKEHHS K CBOEMY HApOJay, YYBCTBa OTBETCTBEHHOCTH IEpe]l
PonuHou, ropmoctm 3a cBOM Kpad, CBOKWO PoauHy, CBOWM S3BIK M KYJIBTYDY,
MPOIIUIOE U HACTOSAIIEE MHOTOHAIIMOHAJILHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOILIEHHE K MPUPOJIHOMY HACIEAUIO U MAMSTHUKAM IPHUPOJIbI,
TOoCTHXeHUsIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OLIEHUBATh BKJIAJ, POCCUHCKMX YYEHBIX B CTAaHOBJICEHUE H
pa3BuTHE OWOJIOTHMH, TOHMMAaHUS 3HAYEHUS OWOJOTUM B TO3HAHUH 3aKOHOB
MPUPOJIBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO 00IIeCTBa;

ujeitHas yOeKJIEHHOCTh, TOTOBHOCTh K CIIy)KeHHIO M 3amuTte OTedecTsa,
OTBETCTBEHHOCTb 3a €r0 CyAbOY;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE IYXOBHBIX LIEHHOCTEW POCCUMCKOTO HAPO/Ia;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIlMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUECHTHUPYACH HA MOPAIHLHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHHUE JIMYHOTO BKJIAJa B MOCTPOCHUE YCTOMYMBOTO Oy AyIIEro;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJUTEIISIM, CO3JJaHUI0 CEMbH HA OCHOBE
OCO3HAHHOI'O0 TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUHM C
TpaauuusMHu HaposoB Poccuu;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHpPY, BKJIIOYAs ICTETUKY ObITa, HAy4YHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPya, OOIMIECTBEHHBIX OTHOIIICHUH;

MOHMMAHUE SMOIMOHATBHOTO BO3/ICHCTBHUSI )KMBOM IPUPOJIBI U €€ IIEHHOCTH;



TOTOBHOCTh K CAMOBBIPQKEHHUIO B Pa3HbIX BUIAX HCKYCCTBAa, CTPEMJICHUE
IPOSIBIISITH KAYECTBA TBOPUYECKOW JTMYHOCTH;

S) ¢usnyeckoro BocnuTaHus, GOPMHPOBAHUA KYJILTYPbl 310POBbS U
IMOLMOHAJIBLHOIO 0JIaronoJIyYns:

NOHMMAaHUE W peaju3alus 3J0pOBOTO W 0e30MacHOro oOpasza KU3HU
(3m0poBOE  TUTaHWE, COOJIFOJICHHE TUCMEHWYECKHX TMpPaBWJI U HOPM,
cOamaHCHUPOBAaHHBIA PEXUM 3aHATUH U OTIbIXa, peryisipHas QuznyeckKas
aKTUBHOCTb), OEpEkKHOr0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3JI0POBBIO;

MOHMMAHUE LEHHOCTH MPAaBUJI HWHIMBUAYAIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOro MOBE/ICHUS B CUTYallUsIX, YIPOXKAIOIIUX 3J0POBbIO U JKU3HU JIIOCH;

OCO3HAHME TMOCIEACTBUN M HENPHUITUS BPEAHBIX MPUBBIYEK (YMOTPEOICHUS
aJIKOTr0JIsl, HAPKOTHKOB, KYPEHHUS);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBA, TPYI0IIO0HE;

TOTOBHOCTh K AaKTHUBHOH JESTEIIbHOCTU TEXHOJOTMYECKOM W COLMAIbHOU
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHUIIMMUPOBATH, IJIAHUPOBATh U CAMOCTOSITEIBHO
BBIIIOJIHATH TAKYIO JIESTEIBHOCTB;

UHTEpEC K pa3inyHbIM cdepaM MpodhecCHoHATbHON e TeNIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud H  pealn30BbIBATH
COOCTBEHHbIE KU3HEHHbIE TUIaHBbI;

TOTOBHOCTh M CIHOCOOHOCTh K 0Opa3oBaHHI0O W C€aMOOOpa30OBaHMIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3K0JIOTHYECKOT0 BOCIIUTAHMSA

HKOJIOTUYECKH LEJIECO00pa3HOE OTHOIIEHHE K MPUPOJAE KaK HCTOYHHKY
YKU3HHU Ha 3eMJie, OCHOBE €€ CyIleCTBOBAHUS;

NOBBIUICHHE YPOBHS SKOJOTHYECKOW KyJIbTYpbl: TNPUOOPETEHHE OIbITa
IUIAHUPOBAHMSI TIOCTYNIKOB M OLIGHKM MX BO3MOXHBIX IOCJIEICTBUM  JUIs
OKPYKAIOIIEN CPELBI;

OCO3HAaHHME TJI00aTBHOrO XapakTepa SKOJIOTMYECKHX MpoOJeM M IMyTed HuX
pelieHus;

CIIOCOOHOCTh HCIIOJIb30BaTh MpUOOpETaeMble TPH HU3YYCHUU OHOJIOTHH
3HaHWS W YMEHMsS TpU PEIIeHUH NpobsieM, CBA3AHHBIX C pallOHAIbHBIM
NPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HaIpaBJICHHBIX HA COXpPAaHEHUE pPABHOBECHS B DOKOCHUCTEMAX, OXpPAaHY BHUJIOB,
AKOCHUCTEM, OrOochephl);

AKTUBHOE HENPUATHE JEUCTBUM, NPUHOCAIIMX BpPEH  OKPYXKaKOLIEH
IPUPOJIHON cpefie, YMEHHE MPOTHO3WPOBATH HEOIAroNpHUsATHBIE SKOJIOTHYECKHE
MOCJEACTBUA MPEANPUHUMAEMBIX IEVCTBUN U MPEAOTBPALIATh UX;



HaJIM4HUE PA3BUTOIO 3KOJIOIMYECKOr0 MBIIUICHHUS, IKOJIOTMYECKON KYJIbTYpHI,
OIbITa NEeATENbHOCTH HKOJIOTMYECKOM HaIpPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBATbCS UMM B IO3HABATEJIbHON, KOMMYHUKAaTUBHON M COIMAIbHOU
IIPaKTUKE, TOTOBHOCTHU K YYaCTHIO B IIPAKTUYECKOM EATEIBHOCTH SKOJIOTUYECKON
HaIIPaBJICHHOCTH;

8) neHHOCTH HAYYHOI'O ITO3HAHMSA:

c(OPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HayKH U OOILECTBEHHOM NMPAKTHKH, OCHOBAHHOIO Ha JUAJIOre
KYJIBTYp, CHOCOOCTBYIOILIEIO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPILICHCTBOBAHNUE S3BIKOBOW M YHUTATEJIBCKOM KYJBTYpbl Kak CpeIcTBa
B3aMMOJICUCTBUS MEXY JIIOAbMU U TIO3HAHUS MUPA;

MOHMMaHUe crhenuduKku OHOJIOTMM KaK HayKd, OCO3HaHusA €€ poju B
(GOpMHUPOBAHNUN PALMOHAIBLHOTO HAYYHOI'O MBIIUIEHUS, CO3JaHUU LIEJIOCTHOTO
IpEJCTaBICHUS 00 OKPYXalolleM MHUpPE KaK O €IUHCTBE IPUPOJIbI, YEJOBEKa U
oOIIecTBa, B MMO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIICHUHU HpodsieM
COXpaHEHUs TPUPOJHOTO PABHOBECHS;

yOEXKIEHHOCTh B 3HAUMMOCTH OHMOJIOTMH JJIsI COBPEMEHHOW LMBHIIMA3AIUU:
o0ecrieueHnss HOBOTO YpPOBHSI Pa3BUTHS MEIULMHBI, CO3JaHUE MNEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pellaTh  pecypcHble  MNpPOOJEMBI  Pa3BUTHS
YEJI0BEUECTBA, MOMCKA MyTEeH BBIXOAA U3 TI00ATBHBIX SKOJOTMYECKUX MPOOJIEM U
oOecrieyeHusi Mmepexoja K  YCTOMYMBOMY  Pa3BUTHIO,  pPalMOHAIBHOMY
UCIIOJIb30BAHUIO MPHUPOJIHBIX PECYPCOB U (HOPMHUPOBAHUIO HOBBIX CTaHIApTOB
KU3HY;

3aMHTEPECOBAHHOCTh B MOJYYEHUM OWOJOIMYECKUX 3HAaHUH B LEIIX
NOBBIIICHUS OOIIEl KyJNbTYphbl, €CTECTBEHHO-HAyYHOW TIpPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIBHOM I'PaMOTHOCTU OOydarommxcs, (GopMupyeMoit
IpU U3Y4eHUH OMOJIOTHH;

NOHUMAHUE CYIIHOCTH METOJIOB MO3HAHUS, HUCIIOJIb3YEMBIX B €CTECTBEHHBIX
HAyKax, CIOCOOHOCTH WCIIOJNIb30BaTh IOJy4yaeMble 3HAHUS [UJIs aHalu3a |
OOBSCHEHHUS SIBIICHUN OKPYXAIOLIEr0 MUpPA U MPOUCXOIANIMX B HEM M3MEHEHUH,
yMEHUE JieflaTh OOOCHOBAHHBIC 3aKJIIOUEHHMS Ha OCHOBE HAy4yHbIX (DaKTOB U
MMEIOIINXCS JaHHBIX C LEJIbI0 TOJYYEHHSI JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIB30BaTh OMOJIOTUYECKUE 3HAHUSA IS
peuieHust npo0JieM B pealibHbIX KU3HEHHBIX CUTYaLUsX;

OCO3HAHHWE LIEHHOCTU HAy4YHOH JEeATEeIbHOCTH, TOTOBHOCTH OCYIIECTBIISThH
IIPOEKTHYIO U MCCIIE0BATENBCKYIO AEATEIbHOCTh HHIUBUIYAIbHO U B TPYIIIIE;

TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEpPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY MOJYYEHHIO HOBBIX 3HaHWA MO OWOJIOTUH B
COOTBETCTBHUHM C KU3HEHHBIMU [TOTPEOHOCTSIMHU.



METANIPEAMETHBIE PE3YJIBTATBI

MertanpenMeTHbIE Pe3yabTaThl OCBOCHHS Y4eOHOTO mpenmeTa «buosorus»
BKJIIOYAIOT: 3HAYUMble I (OPMHUPOBAHHMS MHUPOBO33PCHHS OOYYArOUTUXCS
MEXIMCIMIUTMHAPHBIC (MEXMIPEIMETHBIC) O0IeHayYHbIC MOHATHUS, OTPaKarolIre
IIEJIOCTHOCTh HAyYHOW KapTHHBl MHUpPa H CHEeNU(PHKY METOJOB TO3HAHUS,
UCIIOJB3YEMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, SHEPTHUs, SABJICHUE, MPOIECC,
CHUCTEeMa, HayYHbIH (paKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
HcClieIOBaHUE,  HAOJIOJCHUE,  HM3MEpPEHHE, OKCIEePUMEHT W JApYrue);
YHUBEpCAIbHBIC Yy4YeOHBIC HeWCTBHS (TIO3HABATENbHBIE, KOMMYHHUKATUBHBIC,

PETYJISITUBHBIE), 00ecreynBaroIme dbopmupoBaHue (YyHKIHMOHATBHOM
rPAMOTHOCTH W  COLUMAJIbHOM KOMIETEHUMH OOYYalolUXCs; CIIOCOOHOCTh
oOyuaromxcs UCII0JIB30BaTh OCBOCHHBIE MEXAUCIUIUIMHAPHBIE,

MHUPOBO33pEHUYECKUE 3HAHMSI W  YHUBEpCaJbHble yueOHbIE JEWUCTBUSA B
ITO3HABATEIILHON U COLMAIIBHON MTPAKTHKE.

B pesynbrare wu3ydyeHus OHOJIOTMM Ha YpPOBHE CPEIHEr0 OOIIEro
oOpasoBaHust y oOyuwatouierocss OyayT cQOpMHUpPOBaHbl I03HABATEIbHBIC
YHHUBEpCaJbHbIEC yueOHbIE JEHCTBYS, KOMMYHUKAaTUBHbIE YHUBEPCAJIbHbIE yUeOHBIE
NEHCTBUS, pPEryJIsATUBHbIE YHHUBEpPCAlbHbIE Y4YeOHblEe JI€HCTBUS, COBMECTHAas
NEeSATEIbHOCTD.

MeTtanpenMeTHbIe PE3yJbTaThl OCBOCHHSI MPOTPAMMBI CPEIHEro OOIIEro
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OBaanenue YHHMBEpPCAIbHBIMH y4eOHBIMHU MO3HABATEJIbHBIMH
NEeHCTBUSIMM:

1) 6a30Bble JJOTHYECKHE TeHCTBUSA:

CaMOCTOATENBbHO  (QOPMYyJIHpPOBAaTH W aKTyallU3UpOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh IMPU OCBOCHWHM 3HAHUW NPHUEMBI JIOTMYECKOTO MBIIUICHHS
(anaynuza, CUHTE3a, CPAaBHEHMS, Kilaccu(UKanuu, 0000IIeHNs ), paCKPbIBATh CMBICIT
OMOJOTMYECKUX MOHATUM (BBIAEIATh UX XapaKTEpHbIEC MPU3HAKU, YCTAHABIIMBATh
CBSI3U C IPYTUMH MTOHATUSAMH);

ONpENENATh UENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH HX
JOCTHKEHHUSI, COOTHOCUTD PE3YJIBTATHI ACSITEIBHOCTU C TOCTABICHHBIMU LIETISIMU;

UCITOJIb30BaTh OMOJIOTUYECKUE MOHATUA ISl OOBsICHEHUS (DAKTOB U SIBICHUUN
YKUBOU IIPUPOLBI;

CTPOUTH JIOTHYECKHE pPACCYXICHUS (MHIYKTUBHBIE, JEAYKTUBHBIE, IIO
aHAJIOTMM), BBIABIIATH 3aKOHOMEPHOCTH W NIPOTHUBOPEYHS B PAaCCMATPUBAEMBIX
SBJICHUSX, (DOPMYIMPOBATH BBIBObI U 3aKIIIOUCHUS;

IPUMEHATH CXEMHO-MO/IEJIbHbIE cpeacTBa A IPEACTaBJICHMS
CYLIECTBEHHBIX CBSA3€M M OTHOIICHUH B M3y4aeMbIX OMOJIOIMUYECKHUX OOBEKTax, a



TAaK)K€  NPOTUBOPEYMI  Pa3HOIO0  pOJAA,  BBIABICHHBIX B Pa3IMYHBIX
UH(GOPMAILIMOHHBIX UCTOUYHUKAX;

pa3palaTeiBaTh IUIAH PEIICHUs MPOOJIEMBbI C YUETOM aHaIU3a UMEIOIIUXCS
MaTepuaIbHBIX U HEMATEPUaJIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JESTEILHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LM, OLIEHUBATh PUCKH MOCIEACTBUM JAESITEIBHOCTH;

KOOPAMHUPOBATh W  BBINOJMHATH pabOTy B  YCJIOBHUAX  PEaIbHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOI'O B3aMMOJIEHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE NIPU PELIEHUH KU3HEHHBIX IPOOJIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKHE TeHCTBUS:

BJIAJ€Th HABBIKAMH y4E€OHO-HCCIIE0OBATENBCKOM U MMPOEKTHOM JESITENbHOCTH,
HaBBIKAMHM  pa3peuieHusi MpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEIBHOMY IIOMCKY METO0B PELICHUS IPAKTUYECKHUX 33]1a4, IPUMEHEHHIO
Pa3IMYHBIX METOJIOB ITO3HAHUS;

UCIIOJIB30BaTh PAa3JIMYHbIE BUJIBI JACSATEIBHOCTH IO MOJYYEHUIO HOBOIO
3HAHMS, €r0 HWHTEpPHpPETALMH, NPeoOpa3OoBaHUI0 U NPUMEHEHHIO B YYEOHBIX
CUTYalLUsIX, B TOM YHCIIE IPHU CO3/IaHUH YYEOHBIX U COLMATIBHBIX IPOEKTOB;

(GopMUpPOBAaTh HAYYHBIM TUI MBIIUICHUS, BIaJETh HAYYHONH TEPMUHOJIOTHEH,
KJIIOYEBBIMU MTOHATHSIMU U METOJIaMU;

CTaBUTh M (HOpMyIUpOBaTh COOCTBEHHbIE 3aJaud B 00pa30BaTEIbHOU
NEeSATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

BBIIBIIATh [IPUYMHHO-CJICACTBEHHBIE CBS3M M aKTyaJIM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ PpELICHUs, HaXOAUThb APTYMEHTHI IS JI0Ka3aTelbCTBA
CBOMX YTBEP>KJICHHI, 3a/1aBaTh apaMeTPbl U KPUTEPUHN PELLICHHUS;

aHANM3UPOBaTh TIOJIyUEHHbIE B XOJE PpEIICHUs 3aJayd  pe3yJIbTaThl,
KPUTUYECKU OLIEHUBATh UX JIOCTOBEPHOCTh, TPOTrHO3UPOBATh U3MEHEHNE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

OCYUIIECTBJISATh LEJIECHANPABICHHBIA MMOUCK TEPEHOCa CPEACTB U CIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPEY;

YMETh NEPEHOCUTh 3HAHUS B IO3HABATEIBHYIO M MPAKTUYECKYIO 00J1acTh
KU3HEIEATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIE WJEH, MpeIjiaratb OpUTHHAIbHBIE MOJIXOJbl U pELICHUS,
CTaBUTh MPOOJIEMBI U 33/1a4H, AOMYCKAIOIINE aJbTEPHATUBHBIE PEIICHUS.

3) pabdora ¢ ungopmaunmeii:

OpPUEHTHPOBATHCS B PA3TUYHBIX UCTOYHHKAX MHPOPMAIUH (TEKCTE yueOHOTO
nocoOusi, HAyYHO-TIOMYJIAPHOW JUTEparype, OHOJOTHYECKHX CIOBapsAX U
CIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHbIX, B VIHTepHeTe), aHAJIM3UPOBATh



UH(OPMAITUIO PA3TMYHBIX BUIOB U (HOPM MIPEACTABICHHS, KDUTUUECKH OIICHUBATH
e€ TOCTOBEPHOCTh M HETIPOTUBOPEUYUBOCTD;

(GbOpMyIMpPOBATh 3alPOCHl U MPUMEHATH PA3JTMYHBIE METOJbI MPU TIOUCKE H
otbope Ouosorudeckor mHMOpPMaIMKM, HEOOXOUMOM Il BBIIOJHEHUSI yU4eOHBIX
3ajiay;

mpUOOpETaTh OIBIT KCHOJIB30BAHUS HH(GOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHI, COBEPIIEHCTBOBATh KYJIbTYPYy aKTUBHOTO MCIOJIb30BAHUS PA3TUYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHUS
ounosiornyeckor nHGopmaruu (CXembl, rpaduKy, JUarpaMMBbl, TaOJIHIIbI, PUCYHKH
" Jpyroe);

UCTIONB30BaTh HAY4YHBI S3BIK B KayecTBE CpeACTBa mpu paboTe ¢
Ovonornyeckod HHPOpMANMEH: MPUMEHATh XUMHYECKue, (Qusnueckue u
MaTeMaTU4YeCKUe 3HaKU W CHUMBOJIBI, (HOpPMYJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh W NPeoOpazoBhIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CpEICTBA
HaTJISAHOCTH;

BIAJCTh  HAaBBIKAMH  pacloO3HABaHWS W 3aWUTHl  WH(OpMaIuwy,
MH(GOPMaIMOHHON 0€30M1aCHOCTH JTMYHOCTH.

OByaieHUe YHMBEPCAJIbLHBIMH KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

1) o0mmennme:

OCYIICCTBJIATH KOMMYHHUKAIIMH BO BceX chepax KU3HU, aKTUBHO y4aCTBOBATH
B JIMAJIOTE WJIM JMCKYCCHUU TIO CYIIECTBY OOCYXIaemMoil TeMbl (yMEHUE 3a7aBaTh
BOIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHTEIIBHO BBITIOJIHEHUS TpejiaraeMoun
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3UIIMNA JAPYTHX y4aCTHUKOB
JMasora Wik JUCKYCCUN);

pacrmo3HaBaTh HeBepOalbHBIE CpPEACTBA OOIIEHHS, TOHMMATh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, TMPEINOCHIJIOK BO3HHUKHOBEHUS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMSTYATh KOH(JIMKTHI U BECTH ITEPETOBOPHI;

BJIQJICTh PA3IMYHBIMH CIOCOOaMM OOINEHWS W B3aUMOJICHCTBUS, MMOHMMAThH
HAMEPEHUS IPYTUX JIIOJICH, MPOSBIATh YBAKUTEIBHOE OTHOIICHHE K COOECETHUKY
U B KOPPEKTHOU GopMe hopMyTupoBaTh CBOM BO3PAKECHHUS;

pa3BEPHYTO U JIOTUYHO HM3JIaraTh CBOIO TOUYKY 3PEHHSI C HCIIOJIH30BAHUEM
SI3BIKOBBIX CPEJICTB.

2) cCOBMeCTHAas 1eSITeJIbHOCTh:

MMOHMUMATh M HCIIOJIL30BaTh MPEUMYIECTBA KOMAHIHONW M WHIWBHIYaIbHOM
paboThI IPH pelIeHUH OUOJIOTHYECKON MPOOIIeMbI, 000CHOBBIBATH HEOOXOAMMOCTD
MPUMEHEHUS TPYITIOBBIX (DOPM B3aMMOJICHCTBYS MIPU PEIICHUH YISeOHOW 3a/1a4u;

BBEIOMPATh TEMATHKy M METOJbl COBMECTHBIX NEUCTBHM C yd4&€TOM OOIUX
MHTEPECOB M BO3MOKHOCTEHN Ka)KI0ro YjieHa KOJUIEKTHBA,;



IIPUHAMATh LEIM  COBMECTHOM  JEATEIBbHOCTH, OpPraHW30BBIBATH U
KOOPJIMHUPOBATh ACHUCTBUA MO €€ NOCTHKEHHIO: COCTAaBJISITh IUIAH JICWCTBHM,
pacnpenensaTh poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYKIAaTh pe3YJIbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KayeCTBO CBOErO BKJIAJa M KaXKJIOIO y4YaCTHHKAa KOMaHIbl B
OOIIMiA pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/ularatb HOBBIE IIPOEKTHI, OLEHMBAaTh WIAEHW C TO3ULUHMM HOBH3HBI,
OpPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh IIO3UTHUBHOE CTPATErMYECKOE IIOBEIACHUE B PA3IMYHBIX
CUTyalUsIX, IPOSBISATH TBOPUECTBO U BOOOpAXKEHHE, ObITh HHUIIMATUBHBIM.

OBJaieHre YHUBEPCAIbHBIMH PeryJISTUBHBIMU ACHCTBUAMM:

1) camoopranu3anusi:

UCIIOJIb30BaTh OHMOJIOTMYECKHE 3HAHUS Ul BBIABICHUS MpoOJIEM M HX
pELICHUs B AKU3HEHHBIX U YU€OHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIE
YCTAHOBKM B CBOMX JACHCTBHSX M MOCTYIKAax IO OTHOLICHWIO K JKMBOM NPHUPOJE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYKAIOIINX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH ITO3HABATEIBHYIO JIEATEIIBHOCTD, BBIABIATH
po0JIeMBbl, CTaBUTh U (HOpPMYyIHUpPOBATH COOCTBEHHBIC 3a7a4i B 00pa30BaTEIbHOMN
JEATEIIbHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENIbHO COCTaBJSATh IUJIaH pEIIeHHs NOpo0iemMbl € y4ETOM
UMEIOITUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MIPEATIOUTCHUIA;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsTh paMKH y4eOHOTO MPeIMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JienaTh OCO3HaHHBIA BbIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTH
34 pEILICHHE;

OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

cocoOCTBOBaTh (POPMHUPOBAHUIO M TPOSBICHUIO HIMPOKOM JpyAMLIMU B
pa3HbIX O00JACTSIX 3HAHWM, MOCTOSHHO TNOBBIIATH CBOM OOpa30BaTEIbHBIM U
KyJIbTYPHBII YPOBEHB.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYyalUsIM, BHOCUTb KOPPEKTHBBI B JESATEIBHOCT,
OLICHUBATH COOTBETCTBUE PE3YJIbTATOB LIEISM;

BJIAJE€Th HABBIKAMM  TO3HABATENHHON  peduieKCMH KakK  OCO3HAHMS
COBEpPUIAEMBIX JEUCTBUA M MBICIUTENBHBIX IPOLECCOB, HMX pE3yJbTaTOB U
OCHOBaHUi, MCMOJIb30BaTh NPUEMBI peduieKCUM Jsi OLEHKH CUTyalluu, BbIOOpA
BEPHOI'O PEILLICHHS;

YMEThb OLICHMBATh PUCKM W CBOEBPEMEHHO IPUHHUMATh PELICHHs II0 HX
CHU)KCHMUIO;



IIPUHAMATh MOTHMBBI M apryMEHTBl JPYIMX INPU AaHAIU3€ pPe3yJbTaTOB
NEATEIbHOCTH;

3) npuHsTHE celOsl ¥ APYTUX:

IPUHUMATH ce0sl, TOHUMas CBOM HEIOCTATKH U JOCTOMHCTBA,

IIPUHUMATh MOTHMBBI W apryMEHTBl JPYIHMX IIpM aHAJIW3€ pe3yJbTaTOB
NEATEIIBHOCTH;

IPU3HABATh CBOE MPABO U MPABO APYTUX HA OIINOKHU;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

ITPEAMETHBIE PE3YJ/IBTATDBI

[IpenMeTHbIE pe3yJabTaThl OCBOCHUSI COJIEpXKaHUS Y4yeOHOro MpeaMera
«buonorus» Ha yrIyOJIEHHOM YpPOBHE OpPHMEHTHUPOBAHbI Ha oOecredeHue
npobuapHOro  oOyueHus  oOydaronuxcss — Owonmormu. OHH  BKJIIOYAIOT:
cnenuuyeckue s OMOJIOTMHM HayYHBIC 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUH 11O
OCBOCHUIO, UHTEPIIPETAIMU U MPEeOOPa30BAHUIO 3HAHUM, BUJBI JEATECIBHOCTH IO
MOJIYYECHUIO HOBBIX 3HAHWUW U WX MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX, a TAKXKE B
peaNbHbIX KXU3HEHHBIX cuTyauusx. l[IpenmeTHbie pe3ynbTaThl MPEACTABICHBI MO
rojiaM U3y4eHusl.

[IpenMeTHBIC pe3ynbTaThl OCBOCHUs ydeOHOoro mpeamera «buonorus» B 10
Kjacce NOKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MeECT€ M pOJM OHOJOTHMH B CHUCTEME
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHWU €CTECTBEHHO-HAYYHOW KapTUHBI MHUpa, B
MO3HAHWM  3aKOHOB  TPHUPOABI U  pEHIeHWH TPoOJieM  palMOHAIBLHOTO
MIPUPOJIOTIOIB30BaHUs, O BKJIAJE POCCUICKUX M 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OnoIorNy;

BJIAJCHUE CHUCTEMOM OHOJOTMYECKUMX 3HAHUW, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAONIMe OHOJIOTHYECKUE TEPMHUHBI U TOHATUSA (KU3Hb, KIIETKA,
OpraHu3M, MeTaboJIn3M, TOMEOCTa3, CaMOPETYISIUS, CaMOBOCIIPOU3BEICHUE,
HACJIEJICTBEHHOCTh, MU3MEHUYUBOCTh, POCT U Pa3BUTHE), OHUOJOTHYECKUE TEOPUU
(xnetounast teopus T. [lIBanna, M. Ilneiinena, P. BupxoBa, xpomocoMHasi Teopust
HacnencteeHHoctn T. Moprana), yuenuss (H. WM. BaBumoBa — o0 1meHTpax
MHOTOOOpa3usi W  TPOUCXOXKICHUS  KyJbTYPHBIX  pacTeHW#),  3aKOHBI
(emnHOOOpa3wsi MOTOMKOB TIEPBOTO TMOKOJEHUS, PACIICIIIICHUS, YHCTOTHI TaMerT,
HE3aBUCUMOTO HacienoBanuss [. MeHzgens, TOMOJIOTUYECKUX PSAIOB B
HACJIEICTBEHHOM U3MEHYMBOCTH H. n. Basunosa), IIPUHILIATIBL
(KOMILIEMEHTapHOCTH);

BJIaJICHUE OCHOBHBIMU METOJJaMH HAy4YHOTO MO3HAHUS, HCIOJIb3YEMbIX B
OMOJIOTUYECKUX HCCIEOBAHUSAX JKUBBIX OOBEKTOB (OINMHCaHUE, HM3MEpPEHUE,
HaOJII0/ICHNE, SKCIIEPUMEHT);



YMEHHE BBIACIATH CYLIECTBEHHBIC MPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM YHCIIE
OakTepuit, rpuOOB, pacCTEHUH, JKUBOTHBIX U UYEJIOBEKa, CTPOCHHUSI OPTaHOB U CUCTEM
OpPraHOB pAaCTEHUM, JKUBOTHBIX, YEJIOBEKA, IPOLECCOB >KU3HEAESITEIbHOCTH,
IPOTEKAIOIIMX B OpraHU3Max PACTEHUH, KUBOTHBIX U YEJIOBEKAa, OMOIOIMUECKHUX
IPOIIECCOB: 0OMEHA BelIeCTB (MeTaboIM3M), MPEBPAICHUSI YHEPTUU, OpOKEHUS,
aBTOTPO(PHOTO U reTepoTPOPHOro TUIOB MUTAHUS, (OTOCHHTE3a U XEMOCHUHTE3a,
MUTO3a, M€H03a, raMeTorenes3a, 3MOpHOreHesa, nocTIMOPHUOHAIBHOIO Pa3BUTHA,
pPa3MHOXKEHHUS,  HMHJIMBUIYaJBbHOTO  Pa3BUTUS  OpraHu3Ma  (OHTOreHe3a),
B3aMMOJEICTBYSI T€HOB, FETEPO3UCA, UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTAaHABIMBATh B3aMMOCBS3M MEXIYy OPraHOMIAMHU KIETKH U HUX
(GYHKIIUSAMHU, CTPOCHHMEM KJIETOK pa3HbIX TKaHEd M WX (QYHKIHSIMH, MEXIY
OpraHaMd U CHCTEMaMU OpraHOB Yy pPAacTEHMM, >KMBOTHBIX M 4YEJIOBEKa U UX
(GYHKIUSAMU, MEXAY CHCTEMaMH OPraHoB UM HMX (QYHKIHUSIMH, MEXIy >STanamu
oOMeHa BEIIEeCTB, dTallaMU KJIETOYHOTO IUKJIA U )KU3HEHHBIX ITUKJIOB OPTaHU3MOB,
TanaMu 3MOpPHUOHAIBHOTO Pa3BUTHUS, T'€HOTUNOM U (HEHOTUNIOM, (PEHOTHUIIOM U
(dbakTopamu cpenbl OOUTaHUS;

YMEHHE BBIABIATH OTJIMUYMUTEIbHbIE MPU3HAKU KUBBIX CHCTEM, B TOM YHUCIIE
pacTeHui, )KUBOTHBIX U YEJIOBEKa;

YMEHHE WCIOJB30BaTh COOTBETCTBYIOIINE AapTyMEHTHI, OHOJOTHYECKYIO
TEPMHHOJIOTHIO U CUMBOJIMKY JJIsl IOKA3aTeIhCTBA POJCTBA OPTaHU3MOB Pa3HBIX
CUCTEMaTUYECKUX TPy,

yYMEHHE peniaTb OMOJIOTUYECKUE 33]Ja4H, BBISBISATH NPUUMHHO-CIICICTBEHHbIE
CBSI3M MEXAY UCCIIEyEeMbIMU OMOJIOIrMUECKUMHU MTPOLIECCAaMU U SIBICHUSMH, Je€aTh
BBIBOJIbI U TPOTHO3BI HA OCHOBAHHH TOJIYY€HHBIX PE3yJIbTaTOB;

YMEHUE BBINOJIHATh J1TA0OPATOPHBIE M MpPaKTUYECKHUe padOThl, COOIMHOIATH
npaBuia npu paboTe ¢ ydeOHBIM 1 J1a00paTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIIBUraTh TUIOTE3bl, MPOBEPATh HX SKCIEPUMEHTAIBLHBIMU
cpencTBamMu, (GOpMyIUpys Ielb WUCCIEIOBaHMS, AHATW3UPOBATH IOIYYCHHBIC
PE3YNIbTaThI U JCNaTh BBIBOJIBL;

YMEHHE Yy4acTBOBaTh B y4e€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMoJIoruw,
HKOJIOTUM U METUIIMHE, MPOBOJUMON Ha 0a3ze HIKOJIbHBIX HAayYHbIX OOILECTB, U
nyOJIMYHO  TPEACTaBIATH  MOJYYEHHBbIE  Pe3yJlbTaThl Ha  YYEHHYECKHX
KOH(epeHusX;

YMEHHE OIICHWBATh JTHUYECKHE AaCMEeKThl COBPEMEHHBIX HCCIICIOBAaHUI B
obmactu  Ouosormd ¥ MEAMIMHBI  (KJIOHMPOBaHHME,  HMCKYCCTBEHHOE
OIJIOJJOTBOPEHHE, HANpPaBIEHHOEC M3MEHEHHWE T€HOMa U CO3/JaHHE TPAHCTCHHBIX
OpraHUu3MOB);



YMEHHE OCYIIECTBISATh OCO3HAHHBIM BBIOOp Oyaymied mpodeccrnoHaNbHOM
JESITEIbHOCTH B 00JIaCTH OMOJNIOTMH, MEIAUIIMHBI, OMOTEXHOJOTUH, BETEPUHAPHH,
CEJIbCKOTO XO34KCTBA, MUIIEBON MPOMBINIIICHHOCTH, YIIyOIsITh MO3HABATEIIbHBIHI
WHTEpEC, HAIIPaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOLIEH npodeccuu 1
POJOJDKEHHE OMOJOTHYECKOro 00pa3oBaHMs B OpraHuU3alUsiX  CpEeIHEro
po(eCCHOHATEHOTO U BHICIIETO 00Opa30BaHUAI.

[IpenMeTHbIe pe3ynbTaThl OCBOeHUs1 yueOHoro mpeamera «buonorus» B 11
Klacce NOJIKHBI OTPaKAaTh:

cOPMHPOBAHHOCTh 3HAHUW O MECT€ W pPOJM OHOJIOTMM B CHCTEME
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAyYHOU
KapTHHBl MHpa, B TO3HAHWW 3aKOHOB MPUPOJBI M PEIICHWH SKOJIOTHUECKUX
npoOJeM 4YeloBEeuecTBa, a TakKKe€ B PEUIEHMH BOIPOCOB PALMOHAIBLHOTO
IPUPOIONIOIB30BaHUs, U B (DOPMHUPOBAHUU LIEHHOCTHOT'O OTHOIICHHS K IPUPOJIE,
oOLIECTBY, YEJIOBEKY, O BKJIAJE€ POCCHUICKUX U 3apyOekHBIX yUEHBIX-OMOJIOrOB B
pa3BUTHE OUOJIOTHUH;

YMEHUE BIAJETh CUCTEMOM OHMOJOTMYECKHX 3HAHUW, KOTOpas BKIIOYAET
ONpENENCHUs] M TOHMMAHHWE CYIIHOCTH OCHOBOIIOJIATAIOIMINUX OHOJIOTHYECKUX
TEPMUHOB M TOHATHM (BHI, PKOCHUCTeMa, Ouocdepa), OMOJOTUYECKUE TEOPHUH
(oBomronmoHHas Teopust Y. JlapBuHa, CUHTETHYECKasi TEOPUsI SBOJIIOINM), YUCHUS
(A. H. CeBepiioBa — 0 myTsx U HamnpasieHusx 3Boitouun, B.M. BepHaackoro — o
ounocdepe), 3akoHbl (reHeruueckoro paBHoBecust [[x. Xapau u B. BaitnOepra,
3apoabiieBoro cxoactea K. M. bapa), npasuwna (munumyma [O. JluGuxa,
HKOJIOTHYECKON MHpaMUJIbl DHEpPruM), rumnoressl (rumore3a «mupa PHK» V.
['un6epra);

YMEHHE  BJaJeTh  OCHOBHBIMH  METOJAAMH  HAyYHOTO  TO3HAHWS,
UCTIOJIb3YEMBIMU B OMOJIOTHYECKUX MCCIIEIOBAHUSIX KUBBIX 00BEKTOB M SKOCUCTEM
(onucanue, M3MepeHUe, HaOJIO/IEHUE, SKCIIEPUMEHT), CIOCOOaMU BBISBICHUS U
OLIEHKH aHTPOIOTEHHBIX U3MEHEHUI B IPUPOJIE;

YMEHHE BBIICIATh CYIICCTBEHHBIC MPHU3HAKUA: BHJIOB, OHOTEOIIEHO30B,
PKOCUCTEM U Ouocdepbl, CTaOUIU3UPYIOIIETO, JBUXKYIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOT'O ot0opa, aJIIoNaTpUYECKOro U CUMIATPUIECKOTO
BUI000pA30BaHMUs, BIUSHUS ABMKYITUX CHJI OBOJIOIMN HA TEHO(OH]T TIOMYJISITUH,
IPUCIIOCOOJICHHOCTH OPTaHMU3MOB K Cpelie OOMTaHUs, YepeIOBaHUS HANPaBICHUIN
HBOJIIOIMH, KPYTOBOPOTA BEUIECTB U MOTOKA SHEPTHH B 3KOCHCTEMAX;

YMEHHE YCTaHABJIMBATh B3aUMOCBSI3M MEXKAY TPOIECCAMH DBOJIOINH,
JBIDKYIIIMMH CHJIAaMA aHTPOTIOTEHE3a, KOMIIOHEHTAMU DPAa3JIMYHBIX YKOCHCTEM U
MPUCTIOCOOICHUSAMU K HUM OPTaHU3MOB;

YyMEHUE  BBISBISTH  OTJIMUWTEIBHBIE  TPHU3HAKH  KUBBIX  CHCTEM,
MPUCIOCOOJICHHOCTh BHUJIOB K cpefie oOUTaHMs, a0MOTHYECKUX M OMOTUYECKHX



KOMITOHEHTOB  9KOCHCTEM, B3aWMOCBS3C€H OpPraHU3MOB B  COOOIIECTBaX,
AHTPOITOTEHHBIX U3MEHEHUN B SKOCUCTEMAaX CBOECH MECTHOCTH;

YMEHUE WCIOJIb30BaTh COOTBETCTBYIONINE aPTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO M CHMBOJIMKY JJIsl JOKa3aTeIbCTBA POJCTBA OPraHU3MOB PA3HBIX
CUCTEMATUYECKUX TPYII, B3aUMOCBSA3U OPraHU3MOB U Cpe/ibl OOUTAHUSI, €AMHCTBA
YEeJIOBEUECKMX pac, HEOOXOIMMOCTH COXPAHCHHS MHOT000pa3us BHUIOB U
HKOCUCTEM KaK YCIIOBHS COCYIIECTBOBAHMSI IIPUPOIBI M USTIOBEUYECTRA;

yMEHHUE peliaTh OMOJIOTUYECKUE 3aa4, BISABISTh IPUUMHHO-CIICICTBEHHbBIC
CBSI3U MEXKJIy UCCIIEAYEMbIMU OMOJIOTUYECKUMHU MPOIECCAMU U SBJICHUSIMHU, J1€71aTh
BBIBOJIbI M IPOTHO3bI HA OCHOBAHUU TIOJYUYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBINOJIHATh JIA0OPAaTOPHBIE M IPaKTUYECKHUE padOThl, COOIMIOAATH
npaBuiia Mpu padboTe ¢ y4eOHBIM U JTa0OPaTOPHBIM 000PYI0OBAHUEM;

YMEHUE BBIJIBUTATh THUIOTE3bl, MPOBEPSITh HX OSKCIEPUMEHTAIBHBIMU
cpencrBamu, GOpMyIHpYs I1elb HCCIEIOBAaHUS, aHAJTU3UPOBATH IOIYUYCHHBIC
PE3yNBTATHI U ICNIaTh BEIBOJBL;

YMEHHUE Yy4YacTBOBaTh B y4e€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMoJIoruw,
OKOJIOTUU W MEIWIIMHE, MPOBOJAUMON Ha 0a3e IIKOJBHBIX HAYyYHBIX OOIIECTB, W
nyONUYHO  TPEACTaBIATH  TMOJYYEHHBIE  PE3yJbTaTbl HAa  yYEHUYECKHX
KOH(DepeHusX;

YMEHHUE OIEHWBATh THIOTE3bI M TEOPUH O TIPOUCXOXKICHNUHN JKU3HU, YEITOBEKA
W YEIIOBEYECKUX pac, O MPUYMHAX, MOCICACTBUIX M CIOCO0axX MpeaoTBpaICHUS
ri100aabHBIX H3MEHEHUH B Onocdepe;

YMEHHUE OCYIIECTBIATh OCO3HAHHBIA BBHIOOP Oymyied npodeccrnoHaTbHOU
NESATEILHOCTH B 00JIaCTH OMOJIOTUH, SKOJIOTHUHU, TPUPOIOTIONH30BAHMS, MEAUIINHBI,
OMOTEXHOJIOTHH, TICHXOJIOTUH, BETEPUHAPHH, CEIHCKOTO XO3SHCTBA, MHUIICBOM
MIPOMBITIUICHHOCTH, YTIyOJIATh TIO03HABATEIbHBI WHTEpPEC, HANpaBIICHHBIN Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYWOIIEH  mpodeccu U MPOAOHKCHHE
OMONOTHYECKOTO 00pa30BaHUs B OPTaHU3AIUSAX CPEAHETO MPO(PECCHOHATBHOTO H
BBICIIIETO0 00Opa30BaHUsI.



TEMATHYECKOE IINTAHUPOBAHME 10 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne n/m Konrpoabnbie IIpakTuueckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTshI padoThI
pecypcsbl
1 5 1 bubmuoreka [JOK
HOTOTILL KAk Hayka https://m.edsoo.ru
bu6mmoreka [IOK
2 JKuBbI€e cHCTEMBI U UX U3yUYEHUE 2 1
https://m.edsoo.ru
bu6 OK
3 buonorus knerku 2 0.5 Hommotexa L
https://m.edsoo.ru
bu6 OK
4 XUMUYecKasi OpraHu3aius KICTKA 10 1 nosmorexa I
https://m.edsoo.ru
bubnnoreka [JOK
5 CrtpoeHue u QyHKINH KIETKU 8 2 h'E/'[Ip::I;I/rT:.eI;S(I)_f).rU
5 OOMeH BelecTB U MpeBpalleHHe YHEPTUU B 9 1 bubnmnorexa [JOK
KJICTKE https://m.edsoo.ru
7 Hacnencreennas undopmanus u 9 05 bubnuotexa [JOK
peanu3aius e€ B KIIETKe ' https://m.edsoo.ru
bu6 OK
8 JKU3HEHHBIN UK KIETKA 6 1 nommoreka L
https://m.edsoo.ru
bubmuorexa [JOK
9 17 1.5
Crpoenuie u GyHKIUU OPraHU3MOB https-//m.eds00.ru
bu6 OK
10 Pa3smHoOXeHue u pa3BUTHE OPraHU3MOB 8 1.5 morotexa I
https://m.edsoo.ru
11 I'eneTnka — HayKa O HAaCJIEACTBEHHOCTH U 5 05 bubnnorexka [JOK
U3MEHYMBOCTH OPraHU3MOB ' https://m.edsoo.ru
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10 1 bubmuoreka [IOK




https://m.edsoo.ru

bu6mmoreka [IOK
13 3aKOHOMEPHOCTH U3MEHUYNBOCTHU 6 1
https://m.edsoo.ru
14 I'eneTnka yenoBeka 3 0.5 bubmmorexa LIOK
https://m.edsoo.ru
bubmuorexa [JOK
1 4 1
5 Cernekiust OpraHu3MOB https://m.edsoo.ru
bubmuorexa [JOK
16 broTtexHoIOrHsS U CHHTETHYECKass OMOJIOTHS 4
https://m.edsoo.ru
17 PesepBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 13




TEMATHYECKOE IINTAHUPOBAHME 11 KJIACC

KounvecTBO yacoB JIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoabnbie IIpakTuueckue (ipp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
1 3apoxACHUE U PA3BUTUE IBOIOIMOHHBIX 4 bubnmoreka [JOK
npeCTaBIeHN B OHOIOTHH https://m.edsoo.ru
bu6mmoreka [IOK
2 M & 14 2
MKPOIBOIIOIUS U €€ Pe3yIbTaThI https://m.eds00.ru
3 MaxkposBouoIus u e€ pe3yabTaThl 6 Bubmiorexa LIOK
P t pesy https://m.edsoo.ru
4 [IpoucxoxaeHue u pa3BUTHE KU3HHA HA 15 15 bubnnorexa [JOK
3emie ' https://m.edsoo.ru
bu6 OK
5 [TpoucxoxaeHue yenoBeKka — aHTPOIIOTEHES 10 1 nowotexa L1
https://m.edsoo.ru
DKOJIOTHSl — HayKa O B3aMMOOTHOIIIEHHSIX bubnmnorexa [JOK
6 OpPraHU3MOB M HaJJOPTaHU3MEHHBIX CHCTEM 3 0.5 https://m.edsoo.ru
C OKpY2Karolleu cpeaou
bub6 OK
7 OpraHu3msl 4 cpesja 0OUTaHUs 9 1.5 hgpilj/(r);.eeliilru
bu6 OK
8 DKOJIOTHS BUJIOB U TIOMYJISIIAN 9 0.5 h;p?;?;é;asi.m
9 DKOJIOTHS COOOIIECTB. DKOJIOTUUECKHE 12 05 bubmuorexa [JOK
CHCTEMBI ' https://m.edsoo.ru
bu6 OK
10 Buocdepa — rimobanbHast skocucTemMa 6 nommorexa [
https://m.edsoo.ru
bu6 OK
11 YenoBek u OKpykaromias cpeaa 6 nomotexa 11

https://m.edsoo.ru




12

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

102

7.5




INOYPOYHOE IIVTAHUPOBAHME 10 KJIACC

N KoJsun4yecTBOo 4acoB JJIeKTPOHHbIE
) Hara undpoBbie
n/m Tema ypoka KonTpoabubie IIpakTuueckue
Bcero u3ydeHusi oOpa3zoBaTe/ibHbIE
padoThI padoTshI
pecypcsbl
bubmuorexa [JOK
buonorust kak KOMIJIEKCHast HAyKa U KaK 4acTb
1 5 1 https://m.edso0.ru/86
COBPEMEHHOTO OOIIECTRA. 366122
. bu6mmoreka [IOK
JXKusble cucremsl U ux cBoiictBa. CtaproBas
2 5 1 1 https://m.eds00.ru/86
IUarHocTuueckas padbota 366122
bubmuorexa [JOK
3 YpoBHEBas OpraHu3anus )KUBbIX CUCTEM 1 https://m.eds00.ru/86
3e6564
Hcropust OTKPBITHS U U3YYCHUS KIETKH bubmorexa HOK
4 K P P v ' 1 https://m.eds00.ru/86
JIETOYHAS TEOPHsI 366746
Metoasl MOJIEKYJIIPHON U KJIETOYHON
ouonorun. [Ipaktuyeckas padora «M3yueHue
. bu6mmoreka [IOK
METOJIOB KJIETOYHON OHOIOTHH
5 1 0.5 https://m.eds00.ru/86
(xpomarorpadus, 5ekTpodopes, 366072
muddepeHnranbHoe HEeHTpUyrupoBaHue,
[I1IP)»
bu6mmoreka [JOK
6 XUMUYECKUH COCTaB KIETKH 1 https://m.edsoo.ru/86
3e6b72
bu6mmorexa [IOK
MuHepanbHbIe BEIIECTBA KIETKU, UX
7 HOTOMICCKAS DOLE 1 https://m.eds00.ru/86
i por 36870



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6870

Opranuveckuie BEIECTBA KICTKU — OCIIKH.

bu6mmoreka [IOK

8 JlaboparopHas pabora «OOHapyx)eHue OEIKOB C 0.5 https://m.eds00.ru/86
MOMOIIBIO KAYECTBEHHBIX PEAKIHII» 3e6d5c
bubmuorexa [JOK
9 CaoiicTBa, kinaccudukamnus U GyHKIUHA OSITKOB https://m.edso00.ru/86
3e6e8
bu6mmoreka [IOK
10 Opranuyeckue BEIECTBA KIETKH — YIJIEBOBI https://m.edso0.ru/86
3e6ff0
bubmuorexa [JOK
11 Opranuyeckue BEeIEeCTBA KIETKU — JIUITHIbI https://m.edso00.ru/86
3e7l6c¢
Hyxnennossie kucnorsl. JIHK n PHK.
Jlaboparophas padora «MccienoBanue bubmorexa HOK
12 paTopHai p 0.5 https://m.eds00.ru/86
HYKJIEMHOBBIX KHUCJIOT, BBIJICTICHHBIX U3 KJIETOK 36766¢
Pa3IMYHBIX OPTaHHU3MOBY
Crpoenue u pynkuun ATD. Ipyrue bubmorexa LHOK
13 HT® https://m.edso0.ru/86
HykseozuaTpudocdatsr ( ) 367c08
14 Cexsenuposanue JJHK. MeTonel reHOMUKH, ngg;;f;;gﬁge
TPAHCKPUINITOMUKHU, TPOTEOMHUKH 367836
bubmuorexa [JOK
15 MeTobl CTPYKTYpHOM OHONIOTHH https://m.edso00.ru/86
3e7dc4
bubmuorexa [JOK
16 Tune! knerok. [Ipokapuornueckas KieTka https://m.eds00.ru/86
3e796e
bu6 OK
17 CrpoeHue 3yKapuOTHYECKON KIIETKH. 0.5 noamoreka L1

https://m.eds00.ru/86



https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e

[TpakTuueckas pabora «M3ydeHne CBOUCTB 3e796e
KJIETOYHOM MEMOpPaHbI»
bubmuorexa [JOK
18 [ToBepXHOCTHBI anmapar KISTKH https://m.eds00.ru/86
3e750
OnxHoMeMOpaHHBIE OPTraHOUIABI KIICTKH. bubnmoreka [JOK
19 [IpakTrueckas padota «3ydeHne IBHKCHHS 0.5 https://m.eds00.ru/86
[UTOILIa3MbI B PACTUTEIILHBIX KIIETKAX) 3e8le
[TonyaBTOHOMHBIE OPTaHOUIBI KIETKU:
MUTOXOHIPHUH, IacTu bl JlabopaTopHas bubmorexa [JOK
20 0.5 https://m.edso00.ru/86
pabota «VccnenoBaHue mia3mMoin3a u 3e7fa
JIETIa3MOJIHM3a B PACTUTENBHBIX KIETKAX)
bubmuorexa [JOK
21 HememOpanHble opraHou/ bl KJIETKU https://m.edso00.ru/86
3e81h6
bu6mmoreka [IOK
22 Crpoenue u GyHKIUH s71pa https://m.edsoo.ru/86
3e8436
CpaBHHTENIbHASI XapaKTEPUCTUKA KIETOK bubnmnorexa [JOK
23 sykapuoT. JlaboparopHas padota «/3ydenune 0.5 https://m.edso0.ru/86
CTPOEHMS KJIETOK PA3JIMYHBIX OPTAHU3MOBY 3e86f2
AcCCUMUJISINS ¥ TUCCUMILIALINS — JIB€ CTOPOHBI
MeTrabosm3ma. Turbsl 0OMeHa BEIECTB. bu6mmorexa [IOK
24 JlaGoparopHas padota «3yuenue https://m.edso0.ru/86
KaTaJUTHYECKON aKTUBHOCTU ()epMEHTOB (Ha 3e8878
MpUMEpEe aMIJIa3bl WITH KaTallasbl)»
DepMEHTAaTUBHBIN XapaKTEP pEAKLIMI bubnmuotexa [JOK
25 KJIETOYHOT0 MeTabonn3ma. JlabopaTopHas 0.5 https://m.edsoo.ru/86
pabora «M3yuenune hepMEHTaATHBHOTO 3e89a4



https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e750
https://m.edsoo.ru/863e750
https://m.edsoo.ru/863e7fa
https://m.edsoo.ru/863e7fa
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e89a4

pacCIuICHUA IMEPOKCHUa BOAOPOaa B
PACTUTEIIBHBIX U JKUBOTHBIX KIICTKAX»

bubmuorexa [JOK
26 benku-akTHBaTOPBI U OCIKU-UHTHOUTOPBI https://m.eds00.ru/86
3e8c60
bu6mmoreka [IOK
27 ABTOTpO(HBINH THIT 0OMEHa BELIECTB https://m.edsoo.ru/86
3e8c60
bubmuoreka [JOK
28 doTocuHTE3 https://m.eds00.ru/86
3e8fe
Xemocunrtes. Jlaboparopnast pabora bubnnoreka [JOK
29 «CpaBHeHue nporieccoB GpoTocuHTe3a U 0.5 https://m.edsoo.ru/86
XEMOCUHTE3a» 3e8efe
AHarpoOHbIE OpraHn3Mbl. Buabl OpokeHus. bubnuoreka [IOK
30 JlaboparopHast pabota «CpaBHEHHE MPOIIECCOB https://m.edso0.ru/86
OpOXKEHUS U JBIXaHUS» 3e8d78
AspoOHBIE OPraHU3MBbl. DTaIbl SHEPTrETHUECKOTO bubmorexa LHOK
31 oBMena https://m.eds00.ru/86
3e632a
DHeprus MeMOpPaHHOTO TPaJIneHTa MPOTOHOB. bubnuoteka [JOK
32 Cunte3 AT®: pabota nporonHoit ATO- https://m.edsoo.ru/86
CHHTAa3bI 3e9214
bu6mmorexa [IOK
33 Peakuuu MaTpuyHOro CHHTE3a https://m.edso0.ru/86
3e9214
bu6mmorexa [IOK
34 Tpanckpunuus — Mmatpuunslii cuaTte3 PHK https://m.edso00.ru/86

3e9336



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8fe
https://m.edsoo.ru/863e8fe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e632a

bubmuoreka [JOK

35 Tpancnsuus u e€ sTanbl https://m.edsoo.ru/86
3e816
KoaupoBanue amunokucior. Ponbs pubocom B bubmoreia LOK
36 P ’ P https://m.eds00.ru/86
OouocuHTe3e Oenka
3eale
bu6mmoreka [IOK
37 Opranuzanus reHoma y IpoKapuoT U 3yKapuoT https://m.edso00.ru/86
3e970
MounekysipHbIe MEXaHU3MBbI SKCIIPECCHH T€HOB bubmorexa [JOK
38 Yp P https://m.eds00.ru/86
Y 3YKapHoT 3e9ce
Bupycsl — BHEKIIeTOUHBIE ()OPMBI )KU3HH U bubnuoreka [IOK
39 obOnuraTHbIe Mapa3uThl. [IpakTudeckas padbora 0.5 https://m.edso00.ru/86
«Co3anne Moy BUpyca» 3e996
BupycHrble 3a0601eBaHus Yen0BeKa, KHUBOTHBIX bubmorexa [JOK
40 py . ’ ’ https://m.eds00.ru/86
pacTeHui 36934
bu6nmoreka [JOK
41 HanoTtexHomoruu B OMOJI0OTHN U METUITUHE https://m.eds00.ru/86
3e9ed0
bubmuorexa [JOK
42 JKW3HEHHBIN [IUKIT KIETKA https://m.edsoo.ru/86
3e9fde
bu6mmorexa [IOK
43 Martpuunsrii cuate3 JJTHK https://m.eds00.ru/86
3e9cle
44 Xpomocomsl. JlabopaTopnas pabdora «3yuenue 05 ngg;;fg;gg};(ﬁ

XPpOMOCOM Ha IOTOBBIX MUKPOIIPCIIapaTax»

3e0c36



https://m.edsoo.ru/863e816
https://m.edsoo.ru/863e816
https://m.edsoo.ru/863ea0e
https://m.edsoo.ru/863ea0e
https://m.edsoo.ru/863e970
https://m.edsoo.ru/863e970
https://m.edsoo.ru/863e9ce
https://m.edsoo.ru/863e9ce
https://m.edsoo.ru/863e996
https://m.edsoo.ru/863e996
https://m.edsoo.ru/863e9a4
https://m.edsoo.ru/863e9a4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e0c36
https://m.edsoo.ru/863e0c36

bubmuoreka [JOK

45 JleneHue KIeTKU — MUTO3 https://m.edso0.ru/86
3elb4
Tunel knetok. Kapuokuses U IUTOKUHES.
Jlaboparopuas pabora «Habmoienue MuTo3a B bubmorexa LOK
46 paTopras p 0.5 https://m.edsoo.ru/86
KJIETKaX KOHYMKA KOPEIIKa JIyKa (Ha TOTOBBIX 36356
MHUKpOIIpenaparax )»
bu6mmoreka [IOK
47 Perynsauus »kM3HEHHOTO UKJIA KIIETOK https://m.edso0.ru/86
3eabe
bubmuorexa [JOK
48 Opranusm Kak eMHOE 11EJ0€ https://m.eds00.ru/86
3ea8hc
49 TII:IaHH paCTCHHIA. JvIa60paT0]gu)Haa pabora 05 E:f;?;ﬁ?}fg;gﬁg(ﬁ
«3yueHmne TKaHEeW pacTCHHID) 3ead8e
Tkanu )kMBOTHBIX U uenoBeka. JlabopaTopHas bubmorexa HOK
50 . pATOp 0.5 https://m.eds00.ru/86
pabota «3yyeHue TkaHel JKUBOTHBIX)
3eacc
Opransl. Cuctemsl opranoB. JlaboparopHas bubnmnorexa [JOK
o1 pabota «3ydueHne opraHoB IBETKOBOT'O 0.5 https://m.edsoo.ru/86
pacTeHus» 3ead44
bubmuorexa [JOK
52 Omnopa Tena OpraHu3MoB https://m.edso0.ru/86
3e1398
bubmuorexa [JOK
53 JIBM>KeHHE OpraHU3MOB https://m.eds00.ru/86
3eaea?
bu6 OK
54 [Iutanue opraau3mMoB noamoreka L1

https://m.eds00.ru/86



https://m.edsoo.ru/863e1b4
https://m.edsoo.ru/863e1b4
https://m.edsoo.ru/863ea56
https://m.edsoo.ru/863ea56
https://m.edsoo.ru/863ea6e
https://m.edsoo.ru/863ea6e
https://m.edsoo.ru/863eacc
https://m.edsoo.ru/863eacc
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863e1398
https://m.edsoo.ru/863e1398
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863e0682

55

IInTanne MO3BOHOYHBIX KUBOTHBIX.
[InmeBapurenpHas cucTeMa 4eJloBeKa

3e0682

bubmuorexa [JOK
https://m.edso0.ru/86
3e098e

56

HLIX&HI/IC OpraHnu3mMoB

bubmuoreka [JOK
https://m.eds00.ru/86
3eafec

57

58

59

HBIXEIHI/IC ITO3BOHOYHBIX XUBOTHBIX M YCJIOBCKaA

TpancnopT BeliecTB y OpraHu3MoB

KpOBeHOCHaﬂ CHUCTEMA ITO3BOHOYHBIX ) XKUBOTHBIX
1 Y€JIIOBCKA

bubmuorexa [JOK
https://m.eds00.ru/86
3eb10e
bubmuorexa [JOK
https://m.edso0.ru/86
3eb348
bu6mmoreka [IOK
https://m.edsoo.ru/86
3df354

60

Brinenenue Y OpraHu3mMoB

bu6mmoreka [IOK
https://m.edso00.ru/86
3ebda

61

62

63

3amuTa y OpraHu3MoB

NMMmyHHas cucrema yenoBeka

PazapaxxnuMocTe 1 peryisinus y opraHu3mMoB

bu6nmoreka [JOK
https://m.edso00.ru/86
3eb46a
bubmuorexa [JOK
https://m.edsoo.ru/86
3eb5fa

bubmuorexa [JOK
https://m.edsoo.ru/86
3e231a

64

['ymopasibHas peryssanus U 3HI0KPUHHAS
CUCTEMA )KMBOTHBIX U YEJIOBEKA

bu6mmoreka [IOK
https://m.edso0.ru/86



https://m.edsoo.ru/863e0682
https://m.edsoo.ru/863e098e
https://m.edsoo.ru/863e098e
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863df354
https://m.edsoo.ru/863df354
https://m.edsoo.ru/863eb4a
https://m.edsoo.ru/863eb4a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863e231a
https://m.edsoo.ru/863e231a
https://m.edsoo.ru/863e20d6

3e20d6

bubmuorexa [JOK
65 @OpMBI pa3MHOKEHUS OPraHU3MOB https://m.edso0.ru/86
3ebb5e
bubmuoreka [JOK
66 [TonoBoe pa3MHOXeHHE https://m.edso00.ru/86
3ebd16
bubmuorexa [JOK
67 Meiio3 https://m.eds00.ru/86
3df4a8
I'amerorenes. O6pa3oBaHue U pa3BUTHE
MOJIOBBIX KJIeTOK. JlabopaTopHas pabota bubmorexa LHOK
68 ' 0.5 https://m.eds00.ru/86
«M3yueHne cTpoeHus MOJIOBBIX KJIETOK Ha 3ehale
TOTOBBIX MHKPOIpErapaTax»»
WupuBuyanbHOE pa3BUTHE OPTaHU3MOB — bubmorexa HOK
69 ANBHAY P P https://m.eds00.ru/86
OHTOT€HE3 3df188
3akJiazika OpraHoB M TKaHEH U3 3apOJIbIIIEBBIX bubmorexa HOK
70 P P https://m.eds00.ru/86
JMCTKOB 3df354
Poct u pa3zButue xuBoTHbIX. JlabopaTopHas bubmuorexa [JOK
71 pabota «BbIsiBIEHNE TPU3HAKOB CXOJICTBA 0.5 https://m.edso00.ru/86
3apOJIbIIIEN TO3BOHOYHBIX KUBOTHBIX) 3df354
PasMHOXEHHUE U pa3BUTHE PACTCHUM. bubnnorexa [JOK
72 JIaGoparopHas padota «CTpoeHHe OpTaHOB 0.5 https://m.edso0.ru/86
Pa3MHOKEHHS BBICIIUX PACTEHUI 3df4a8
HcTopus CTaHOBJICHUS M Pa3BUTHSI TCHETUKU KaK bubmorexa HOK
73 P P https://m.eds00.ru/86

HayKu

3df606



https://m.edsoo.ru/863e20d6
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863df4a8
https://m.edsoo.ru/863df4a8
https://m.edsoo.ru/863eba1e
https://m.edsoo.ru/863eba1e
https://m.edsoo.ru/863df188
https://m.edsoo.ru/863df188
https://m.edsoo.ru/863df354
https://m.edsoo.ru/863df354
https://m.edsoo.ru/863df354
https://m.edsoo.ru/863df354
https://m.edsoo.ru/863df4a8
https://m.edsoo.ru/863df4a8
https://m.edsoo.ru/863df606
https://m.edsoo.ru/863df606

OCHOBHBIE TTOHSITUSA U CUMBOJIBI T€HETHKH.

bu6mmoreka [IOK

74 JlabopaTopHas pabota «Jlpo3zodwuiia kak 00bEeKT 0.5 https://m.edso00.ru/86
IEHETHYECKUX MCCIIEI0BAHUI» 3dfae8
3aKOHOMEPHOCTH HACIEAOBaHUS TPU3HAKOB.

Mounorubpuanoe ckpemuBanue. [Ipakruueckas bubmorexa LOK

75 p ' 0.5 https://m.eds00.ru/86
pabota "U3ydenue pe3ynbTaToB 3dfdbs
MOHOTHOPHUIHOTO CKPEIIUBAHUS Y IPO30(UIb!"

[{uTonmornyeckue OCHOBBI MOHOTHOPUTHOTO bubmorexa [JOK

76 P https://m.eds00.ru/86
CKpEIIUBaHUS 3dfcee
AHanuzu ee ckpemuBanue. HenosHoe bubmorexa HOK

77 pyrom pett ' https://m.eds00.ru/86
JOMUHHUPOBAHHE 3dffoc
JurubpuaHoe ckpemuBanue. [IpakTudeckas bubnuorexa [JOK

78 pabota «/3ydyeHue pe3ynbTaToB AUTHOPHUIHOTO 0.5 https://m.edsoo.ru/86
CKpEeLIMBaHUs y APO30(UIB» 3e00ba
[{uTomornyeckue OCHOBBI AUTUOPUTHOTO bubmorexa [JOK

79 P https://m.eds00.ru/86
CKpEIIUBAHHUS 36062

bu6mmoreka [IOK
80 CuenieHHOe Hacle10BaHNE NMPU3HAKOB https://m.edso00.ru/86

3e0682

bubmuorexa [JOK

81 XpOMOCOMHast TEOPUS HACIEACTBEHHOCTH https://m.edso0.ru/86

3e098e
bubmuorexa [JOK

82 I'eneTuka moma https://m.eds00.ru/86

3e0c36

83 I'eHoTun Kak eJIOCTHASI CUCTEMA bu6mmoreka [IOK



https://m.edsoo.ru/863dfae8
https://m.edsoo.ru/863dfae8
https://m.edsoo.ru/863dfdb8
https://m.edsoo.ru/863dfdb8
https://m.edsoo.ru/863dfc6e
https://m.edsoo.ru/863dfc6e
https://m.edsoo.ru/863dff0c
https://m.edsoo.ru/863dff0c
https://m.edsoo.ru/863e00ba
https://m.edsoo.ru/863e00ba
https://m.edsoo.ru/863e062
https://m.edsoo.ru/863e062
https://m.edsoo.ru/863e0682
https://m.edsoo.ru/863e0682
https://m.edsoo.ru/863e098e
https://m.edsoo.ru/863e098e
https://m.edsoo.ru/863e0c36
https://m.edsoo.ru/863e0c36

https://m.eds00.ru/86
3e10b4

['eneTnueckuii KOHTPOJIb PA3BUTHS PACTECHUH,

bubmuorexa [JOK

84 https://m.eds00.ru/86
KUBOTHBIX U YEJIOBEKa
3e0d9e
N3meHnunBOCTh IpU3HAKOB. Buasl bubmorexa LHOK
85 ' https://m.eds00.ru/86
M3MEHYHUBOCTH 361398
bubmuorexa [JOK
86 MoaundukanoHHas N3MEHINBOCTD https://m.edso0.ru/86
3e15f0
BaprannoHHBIN psi ¥ BApUallMOHHAsL KpHUBasl.
Jlaboparopnas padota «Vcciienopanue bubnnoreka [JOK
87 3aKOHOMEPHOCTEH MOAM(PUKAITMOHHON 0.5 https://m.edso00.ru/86
n3MeHYnBOCTH. [locTpoeHne BaprariuoOHHOro 3e15f0
psilia ¥ BapualMOHHOU KpUBOW»
bu6mmorexa [IOK
I'eHoTHUNMYECKas U3BMEHUYNUBOCTb.
88 https://m.eds00.ru/86
KomOnHaTHBHAss N3MEHUYUBOCTH
3el1712
MytarmonHast ”3MEHUUBOCTh. [IpakTuueckas bu6nmoreka [JOK
89 pabota «MyTaruu y 1po30¢puiIbl (Ha TOTOBBIX 0.5 https://m.edso0.ru/86
MUKpOTpenaparax )» 3el712
bubmuorexa [JOK
3aKOHOMEPHOCTH MYTAI[MOHHOTO MpoIiecca.
90 https://m.eds00.ru/86
OnureHeTHKa U AMUTeHOMHUKA
3el2a
bu6mmoreka [JOK
I'eneruka yenoseka. [IpakTuueckas pabota
91 . 0.5 https://m.eds00.ru/86
«CocraBieHe U aHaIU3 POIOCIOBHOM»
3el42
92 MeToabl MEAUIIMHCKON T'€HETUKHU bubmiorexa HOK

https://m.eds00.ru/86



https://m.edsoo.ru/863e10b4
https://m.edsoo.ru/863e10b4
https://m.edsoo.ru/863e0d9e
https://m.edsoo.ru/863e0d9e
https://m.edsoo.ru/863e1398
https://m.edsoo.ru/863e1398
https://m.edsoo.ru/863e15f0
https://m.edsoo.ru/863e15f0
https://m.edsoo.ru/863e15f0
https://m.edsoo.ru/863e15f0
https://m.edsoo.ru/863e1712
https://m.edsoo.ru/863e1712
https://m.edsoo.ru/863e1712
https://m.edsoo.ru/863e1712
https://m.edsoo.ru/863e12a
https://m.edsoo.ru/863e12a
https://m.edsoo.ru/863e142
https://m.edsoo.ru/863e142
https://m.edsoo.ru/863e1d70

3HaucHUE MCI[HHHHCKOﬁ T'CHCTHUKU B

3e1d70
bu6mmoreka [IOK

93 MPEAOTBPAILICHUH U JICYEHUN TEHETUYECKUX https://m.eds00.ru/86
3a00JIeBaHMI YEIOBEKA 3eledc
OcHoBHble TIOHATHUS cenekiyn. JlaboparopHas bubmuorexa [JOK
94 pabota «M3y4eHrne COPTOB KyIbTYyPHBIX 0.5 https://m.edso0.ru/86
pacTeHUH U MOPOJI JOMAIHUX )KUBOTHBIX) 3e20d6
Mertoapl ceneKMoHHOM padoThl. JlaboparopHas bubmuorexa [JOK
95 pabota «/3y4eHHEe METOIOB CEIICKIINH 0.5 https://m.edsoo.ru/86
pacTeHuin» 3e220c
. bubmuorexa [JOK
JloCTHKECHHSI CETICKIINN PACTEHUH M )KUBOTHBIX.
96 . https://m.eds00.ru/86
[IpaxTuueckas padora «[IpuBuBKa pacteHu»
3e231a
CoxpaHeHue, U3yu4eHUEe U UCTIOIh30BaHNE bubmorexa [JOK
97 P > 13V https://m.eds00.ru/86
TEHETUYECKUX PECYPCOB 36256
buotexHonorus kak Hayka U OTpacib bubnmnoreka [JOK
98 npousBojicTBa. [IpakTuueckas pabora 0.5 https://m.edsoo.ru/86
«3yueHne 0O0beKTOB OMOTEXHOIOTHUIY 3e2aae
. bu6mmorexa [IOK
OcHOBHbIE HAMPaBICHHS] CHHTETUYECKOU
99 https://m.eds00.ru/86
OuonIoruu
3e2ed
bubmuoreka [JOK
100 XpOMOCOMHAs U TCHHASI HHKCHEPHS https://m.eds00.ru/86
3e2f9a
bubmuoreka [JOK
101 MenunuHackue OMOTEXHOIOTUH https://m.eds00.ru/86
3e2f9a
102 Peseprubiit ypok. [loBropenue, 06001mieHue, bubnmuorexa [JOK



https://m.edsoo.ru/863e1d70
https://m.edsoo.ru/863e1e9c
https://m.edsoo.ru/863e1e9c
https://m.edsoo.ru/863e20d6
https://m.edsoo.ru/863e20d6
https://m.edsoo.ru/863e220c
https://m.edsoo.ru/863e220c
https://m.edsoo.ru/863e231a
https://m.edsoo.ru/863e231a
https://m.edsoo.ru/863e25e
https://m.edsoo.ru/863e25e
https://m.edsoo.ru/863e2aae
https://m.edsoo.ru/863e2aae
https://m.edsoo.ru/863e2e4
https://m.edsoo.ru/863e2e4
https://m.edsoo.ru/863e2f9a
https://m.edsoo.ru/863e2f9a
https://m.edsoo.ru/863e2f9a
https://m.edsoo.ru/863e2f9a

cucTeMaTu3anusd 3HaHUU

https://m.eds00.ru/86
3e30d0

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

135



https://m.edsoo.ru/863e30d0
https://m.edsoo.ru/863e30d0

INOYPOUYHOE IIVTAHUPOBAHME 11 KJIACC

KoanuecTBo 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Jara
Ne i/ Tema YpoOKa Ko]—[Tpo,m,]-[],[e HpaKTI/I‘IGCKI/Ie oﬁpasosaTe.Hbele
Bcero U3Y4YEeHUS
padoTbI padoTbI pecypcbl
bu6mmoreka [IOK
1 OpomonmonHas Teopus Y. Jlappuna 1 https://m.eds00.ru
5 JIBroKyIIME CUIIBI ABOJIIOLIMY BUJIOB 1 bubnnorexa [HOK
no Y. [lapBuny https://m.edsoo.ru
Bopr0Oa 3a cymecTBoBaHme, bubmmoreka [JOK
3 €CTECTBEHHBII U HCKYCCTBCHHBIN 1 https://m.edsoo.ru
oTOop
4 DopMUPOBAHUE CUHTETHUECKON 1 bubnnoreka [JOK
TECOPHH BOJIIOLUH https://m.edsoo.ru
5 OTalbl 3BOIOIMOHHOTO MpoIiecca: 1 bubnnoreka [JOK
MUKPOIBOJIIOIHS 1 MaKPO3BOJFOIIHS https://m.edsoo.ru
6 [Honmynsius — snemeHTapHas 1 bubnnoreka [JOK
€IMHUIIA SBOJIOIIUH https://m.edsoo.ru
3aKOH T€HETUYECKOTO PaBHOBECHS bubnnoreka [JOK
JUx. Xapau, B. BaitnOepra. https://m.edsoo.ru
7 JlaGopaTtopHnast pabota «BrlisiBiieH1E 1 0.5
U3MEHYHBOCTH Y 0COOEH OJTHOTO
BUIa»
8 OnemeHTapHbIe (PaKTOPBI IBOTIOIMU 1 bubmorexa HOK
https://m.edsoo.ru
9 Dddekt ocHoBarens. Idhdext 1 bubnuorexa [JOK
OYTBUIOYHOTO TOPJIBIIIKA https://m.edsoo.ru
10 Murpanuu. M3onsamun nomynsanuin: 1 bubnnorexka [JOK

reorpaduueckasi, OnoJIorudecKas

https://m.edsoo.ru




EctectBenHsbIi 0TOOp —

bubmuorexa [JOK

11 .
HAIpPaBJISIONUH (HAKTOP IBOIOLUH https://m.edsoo.ru
12 [TosoBoit oTOOP bubmorexa LIOK
https://m.edsoo.ru
[Tpucnoco61eHHOCTh OPTaHU3MOB bubmuorexa [JOK
KaK pe3y/IbTaT MHUKPOJBOJIIOLINH. https://m.edsoo.ru
13 JlaGopaTtopHnas padora «3yueHue 0.5
apoMop(}030B U HIN0TANITAIIUHN Y
pacTeHU U JKUBOTHBIX)
[Tpumeps! npucrnocobaeHut y bubnnoreka [JOK
OpraHu3MOB: MOP(OIOrHIECKHE, https://m.edsoo.ru
dbusnonornueckrue, OMOXUMUYECKUE,
14 noBeieH4Yeckue. JlabopaTopHas 0.5
pabora «IIpucnocobnenus
OpPTaHW3MOB M HX OTHOCHTEIIbHAS
11E€JIECO00Pa3HOCThY
Bun, ero kpurepuu u CTpyKTypa. bub6nuoreka [IOK
15 JlabopatopHas pabota «CpaBHEeHHE 05 https://m.edsoo.ru
BUJIOB IO MOP(}OJIOTHYECKOMY
KPUTEPHUIO»
16 Crpykrypa Bita bubmuorexa [JOK
https://m.edsoo.ru
17 Bunoobpa3oBanue kak pe3ysibTaT bubnuorexa [IOK
MUKPOIBOTIOIUU https://m.edsoo.ru
18 CB43b MUKPOIBOIIOLIMHA U bubnuorexa [JOK
SIHUIEMHUOIOTHH https://m.edsoo.ru
19 MakposBonronus. bubnuorexa [IOK

[TaneonTonornuecknue MeTOAbI

https://m.edsoo.ru




HU3YUCHUA 3BOJIOLNA

20 buoreorpaduueckne METOIbI bubmuorexa [JOK
U3y4YCHUS IBOJIOIHU https://m.edsoo.ru
DOMOpHOIOTHYECKHE U bubmuorexa [JOK

21 CPaBHUTEIBLHO-MOP(OIOTHUCCKHIE https://m.edsoo.ru
METO/IbI H3YYCHUS BOJFOIIHN
MonekyJIapHO-T€EHETUYECKHUE, bubnuorexa [JOK

22 OMOXHMMHUYECKHE U MATEMATHYECKHE https://m.edsoo.ru
METO/IbI H3YYCHUS IBOJFOIIHU

bu6mmoreka [IOK

23 OO01mre 3aKOHOMEPHOCTH IBOJTFOIIHH https://m.eds00.ru
AnanTtuBHas paguanus. bu6mmoreka [IOK

24 HepaBHOMEPHOCTH TEMITOB https://m.edsoo.ru
HBOJIIOIUH

o5 Hayunble runoressl bubnuoreka [IOK
MIPOMCXOXKICHUS J)KU3HU Ha 3eMJle https://m.edsoo.ru

26 JloHayuHbIe peACTaBIEHUS O bubnnoreka [JOK
3apOXKJICHUY KU3HU https://m.edsoo.ru

97 OCHOBHBIE 3Tanbl HEOPTaHUYECKON bubnnoreka [JOK
IBOJTIOLIUH https://m.edsoo.ru

bubmuorexa [JOK

28 ['unore3sl 3apoXkAeHUS KU3HU

https://m.edsoo.ru
UcTopus 3emian u MeTo bl €€ bubnnorexa [HOK
usydenus. JlaboparopHas padbora https://m.edsoo.ru

29 «3ydeHue u onucaHue 0.5
MCKOTIAeMbIX OCTaTKOB JIPEBHUX
OpPTaHU3MOBY

30 HauanpHbIe ATabl OpraHuvecKoi bubmuorexa [JOK




IBOJIIOLIUH https://m.edsoo.ru
31 DBOJIOIUS DYKAPUOT Bubmiorexa LIOK
https://m.edsoo.ru
OCHOBHBIE ATaITbl BOIIOIUN bu6mmoreka [IOK
PacTUTEIHLHOIO MHpA. https://m.edsoo.ru
32 [IpakTuueckas padora «M3yuenue 0.5
0COOEHHOCTEHN CTPOSHHUS PaCTCHUHN
Pa3HBIX OT/IEIOBY
33 OCHOBHBIE ATaIbl BOJIIOINU bu6mmoreka [JOK
JKHBOTHOI'O MHpa https://m.edsoo.ru
DBOJIIOIUS KUBOTHBIX. bubnuorexa [JOK
34 [Mpaktuueckas padota «M3yueHue 05 https://m.edsoo.ru
0COOCHHOCTEHN CTPOCHUS
MO3BOHOYHBIX JKUBOTHBIX)
35 Pa3BuTHe xu3HM Ha 3emIie 1o 3pam bubnnorexka [JOK
U [epuoiam https://m.edsoo.ru
36 MaccoBble BBIMUPAHUS — bubnuoreka [IOK
9KOJIOTUYECKHUE KPU3KCHI MPOIILIOTO https://m.edsoo.ru
37 CoBpeMeHHBIN IKOJIOTUYECKUM bubnuotexa [JOK
KPH3HC, €r0 0COOCHHOCTH https://m.edsoo.ru
38 CoBpeMeHHas cuctema bubnuorexa [JOK
OpPTraHUYECKOTO MPOIILIOTO https://m.edsoo.ru
39 OCHOBHBIE CUCTEMaTUYECKUE bubnmnoreka [JOK
IpYMIIbI OPTraHU3MOB https://m.edsoo.ru
40 AHTpOIIOJIOTHS — HAYKa O YEJIOBEKE bubamorexa IOK
https://m.edsoo.ru
41 Pa3BuTHe npeacraBineHuit o bubnnorexka [JOK

IMPOUCXOKACHUHN YCTIOBCKA

https://m.edsoo.ru




MecTo yenoBeka B CUCTEME
OpPraHU4eCcKOT0 MHpA.
JlaGopaTtopHnas pabora «3yueHue

bubmuorexa [JOK
https://m.edsoo.ru

42 . 0.5
0COOEHHOCTEH CTPOCHUS CKeTleTa
YeJI0BeKa, CBA3aHHBIX C
MPSIMOXOXKICHUEM >
43 1 bu6mmoreka [IOK
BIDKYIIIUE CUITBI aHTPOIOTeHE3a
Y P https://m.edsoo.ru
CooTHoleHne OMOJIOTUYECKUX U bubnuorexa [JOK
44 COIIMAIbHBIX (PAaKTOPOB B https://m.edsoo.ru
AHTPOTIOTEHE3E
bubmuoreka [JOK
45 OCHOBHBIE CTaIMM AHTPOIIOTEHE3a
https://m.edsoo.ru
bubmuoreka [JOK
46 [Taneorenerrka 1 najeoreHOMHKa
https://m.edsoo.ru
bu6mmoreka [IOK
47 DBOJIIOIHST COBPEMEHHOTO YeJIOBEKa
https://m.edsoo.ru
UYenoseueckue pacsl. [IpakTnueckas bubnnoreka [JOK
48 pabota «M3yueHne 3KOTOrHISCKIX 0.5 https://m.edsoo.ru
ajanTanui 4eJIOBEKa)
49 MeXIuCIUILTMHAPHBIE METOIbI bubmuorexa [JOK
AHTPOTIOJIOTUU https://m.edsoo.ru
bu6mmorexa [IOK
50 3apoKIeHUE U Pa3BUTHE KOJIOTHU
https://m.edsoo.ru
Mertone! skonoruu. JlaboparopHas bubnnoreka [JOK
51 pabora «/3y4yeHue MeTo10B 0.5 https://m.edsoo.ru
9KOJIOTUYECKUX UCCIIETOBAHU»
52 3HavyeHHE FKOJIOTMUECKUX 3HAHUMN bubnmoreka [JOK




IUIS YeoBeKa

https://m.edsoo.ru

53 Dkonorudeckue GpakTopsl Bubmiorexa LIOK
https://m.edsoo.ru
Aobuotnyeckue aktopsl. CBET Kak bubmuorexa [JOK
9KOJIOTHYECKUH (aKTop. https://m.edsoo.ru
54 JlaGopaTtopHnas pabota «BrisBiieHHE 0.5
NPUCIIOCOOICHUH OPraHMU3MOB K
BIIMSTHUIO CBETA»
AOluotndeckue (HaKTopsl. bubnmnoreka [JOK
Temneparypa Kak SKOJOTHYESCKUN https://m.edsoo.ru
55 daktop. JTaboparopHas pabora 05
«BpIsiBIICHUE TIPUCTIOCOOIICHU I
OPTraHU3MOB K BIIUSTHUIO
TEMIIepaTypbl»
AbuoTtnueckue GpaxkTopsl. bubnuoreka [IOK
BrnaxxHOCTb KaK DKOJIOTHUECKUI https://m.edsoo.ru
¢axTop. JIaboparopHas paboTa
56 0.5
«AHaTOMHYECKHE 0COOEHHOCTH
pacTeHnii U3 pa3sHbIX MECT
oOuTaHUM»
57 Cpenpl 00MTaHUS OPraHU3MOB Bubmorexa IOK
https://m.edsoo.ru
58 buonorunueckue puTmsl bubmorexa HOK
https://m.edsoo.ru
bu6mmorexa [IOK
59 XKuznennrsie popMbI OpraHU3MOB https://m.eds00.ru
60 BuoTtnueckue akropsl bubmorexa IOK

https://m.edsoo.ru




3HayeHue OMOTUYECKAX
B3aUMOJICUCTBUHN I

bubmuorexa [JOK
https://m.edsoo.ru

o1 CYIIIECTBOBaHUS OPTaHU3MOB B
cpene oouTaHus
62 DKOJIOTMYECKUE XapaKTEPUCTUKHI bubnmoreka [JOK
HOMYJISALUH https://m.edsoo.ru
OCHOBHBIE TOKA3aTEU MOMYJISALNHN: bu6mmoreka [IOK
63 YUCJIEHHOCTb, IUIOTHOCTD, https://m.edsoo.ru
BO3pacTHas U M0JIOBasi CTPYKTypa
OCHOBHBIE TIOKA3aTeNU NOMYJISALUN: bu6mmoreka [IOK
64 POXKIaEMOCTh, IPUPOCT, TEMII POCTa, https://m.edsoo.ru
CMEPTHOCTh, MUTPALIUU
65 OKojoruyeckas CTpyKTypa bubnuoreka [IOK
HOMYJISAIUAH https://m.edsoo.ru
66 JuHamuika nonynsuuu u eé bubnnorexka [JOK
perysus https://m.edsoo.ru
67 Kpussble pocta uncieHHOCTH bubnuoreka [IOK
nonyisauu. KpuBble BBIKHBaHUS https://m.edsoo.ru
DKOJIOTHYECKAsT HUIIIA BAA. bu6mmoreka [IOK
68 JIabopartopHas pabora 05 https://m.edsoo.ru
«[IpucrocobneHust ceMsiH pacTeHui
K pacceseHuIo»
. bubmuoreka [IOK
69 Bun kak cucreMa MOy
https://m.edsoo.ru
70 3aKOHOMEPHOCTH MOBEAEHUS 1 bubnuorexa [JOK
MUTPAIHii )KUBOTHBIX https://m.edsoo.ru
7 Coo011ecTBO OpraHu3MOB — bubnmoreka [JOK

OHOLIEHO3

https://m.edsoo.ru




bubmuorexa [JOK

72 DKocucrema Kak OTKpbITasi cucTeMa https-//m.edsoo.ru
73 KpyroBoport BelecTB 1 NOTOK bubmumoreka [IOK
DHEPTUH B IKOCHCTEME https://m.edsoo.ru
bu6mmoreka [IOK
74 OcHoBHBIE TTOKAa3aTENN IKOCUCTEMbI
https://m.edsoo.ru
bu6mmoreka [IOK
75 DKOJIOTHYECKUE TUPaAMHUIbI https://m.eds00.ru
76 H3menenus cooOmecTs — bu6mmoreka [IOK
CYKIIECCUH https://m.edsoo.ru
[TpupoaHbIE 3KOCUCTEMBI. bubnmnoreka [JOK
77 DKOCHCTEMBI 03€p H PEK. https://m.edsoo.ru
DKOCUCTEMBI MOPEI U OKEAaHOB
[IpupoaHble 3KOCHCTEMBI. bubnnoreka [JOK
78 DKOCHCTEMBI TYHJIP, JIECOB, CTEIEH, https://m.edsoo.ru
MyCTHIHBb
79 AHTpPOIIOT€HHBIE IKOCUCTEMBI Brbmiorexa LIOK
https://m.edsoo.ru
Ypboskocuctemsl. [Ipaktuyeckas bubnnoreka [JOK
80 pabota «M3ydeHne u onrcaHue 0.5 https://m.edsoo.ru
ypOOIKOCUCTEMBIY
3aKOHOMEPHOCTH POPMHUPOBAHUS bubnmnoreka [JOK
81 OCHOBHBIX B3aUMOJIEHCTBUI https://m.edsoo.ru
OpPraHMU3MOB B IKOCUCTEMAX
MexaHu3MBbl BO3ASHCTBUS bu6mmorexa [IOK
82 3arps3HEHUH pa3HbIX TUIIOB HA https://m.edsoo.ru

CyOOpraHu3MEeHHOM,
OpTraHUu3MCHHOM, MOMYJIAINUOHHOM U




HKOCHUCTEMHOM YPOBHSX

83 buocdepa — obmmeruianerapras bubmuorexa [JOK
00o0J104Ka 3emiin https://m.edsoo.ru
84 VYuenue B. . Bepnaackoro o bu6mmoreka [IOK
ouochepe https://m.edsoo.ru
85 3aKOHOMEPHOCTH CYILIECTBOBAHUS bubnmoreka [JOK
ourochepsr https://m.edsoo.ru
86 KpyroBopots! BeniecTs u bubnnoreka [JOK
OMOTreOXUMHYUCCKUE ITUKJIIBI https://m.edsoo.ru
87 3oHanbHOCTH Ouochepbl. OCHOBHBIE bubnnoreka [JOK
OMOMBI CYIIIH https://m.edsoo.ru
. bubnnorexa [IOK
88 YcToitunBoCcTh OMoCcheps https://m.eds00.ru
89 DKOJIOTMYECKUE KPUZHUCHI U X bubnmnoreka [JOK
HPUYHHBI https://m.edsoo.ru
90 BosaelicTBue yenoBeka Ha bu6nmoreka [JOK
onochepy https://m.edsoo.ru
01 AHTpPOIIOT€HHOE BO3JIEHCTBUE HA bubnnorexka [JOK
PaCTUTENIbHBINA U )KHBOTHBIA MU https://m.edsoo.ru
92 Oxpana npupoabl bubmorexa LIOK
https://m.edsoo.ru
03 OCHOBHBIE TPUHIUIIBI YCTOMYHUBOTO bubnmoreka [JOK
Pa3BUTHS YEJIOBEUECTBA U MPUPOJIBI https://m.edsoo.ru
ParmmmonansHOE bu6mmorexa [IOK
94 HPUPOJIONIONIBL30BAHUE U COXPAHCHUE https://m.edsoo.ru

OHMOJOTHYECKOr0 pa3HOo00pa3us

3emun

95 O00011EeHME 110 TEME bu6mmoreka [IOK




«MuKpo3BOIIOLUA U €€

https://m.edsoo.ru

pe3yJIbTaThD»

O06o06mIeHne o Teme bubnmoreka [JOK
96 «Makpo3BoJtonus 1 eé 1 https://m.edsoo.ru

pe3yabTaThI»

O00011EeHME 110 TEME bu6mmoreka [IOK
97 «IIpoucxX0KICHHE U PA3BUTHE 1 https://m.edsoo.ru

JKU3HU Ha 3eMIie»

O060011IeHNE IO TEME bu6mmoreka [JOK
98 «[IpoucxokacHue Yea0BeKa — 1 https://m.edsoo.ru

AQHTPOIIOTCHE3)

O06o06mIeHne 1o TeMe «IKOJIOTHS — bubnuorexa [JOK
99 HayKa O B3aMMOOTHOIICHHUAX 1 https://m.edsoo.ru

OpPTraHU3MOBY
100 O6006menue mo Teme «OpraHu3Mbl U 1 bubnuotexa [JOK

cpena OOUTaHUs» https://m.edsoo.ru
101 O6o0meHue 1Mo Teme «IKOIOTHUs 1 bubmuorexa [JOK

BUJIOB U TOMYJISIIUI https://m.edsoo.ru
102 O6006menue mo Teme «buocdepa — 1 bubnuotexa [JOK

ry1o0anbHast IKOCUCTEMAY) https://m.edsoo.ru

OBIIEE KOJIMYECTBO YACOB I10 102 75

[TPOTPAMME







