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MNOACHUTEJIBHAS 3AIINCKA

[Tporpamma o yuebnomy npeamery "buonorus” (naiee - OMOJIOTHUS) HA YPOBHE CPEIHETO
obmero oopazoBanus paspadborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-03
«0O06 oOpazoBannu B Poccuiickoit Depepanumn»y, ®I'OC COO, Konmenmuu mnpenogaBaHus
yueOHoro npeamera «bruonorus» U OCHOBHBIX IMOJIOKEHUN (enepanbHOi pabodeil mporpamMmmbl
BOCITUTAHUS.

JlanHast mporpamma pa3paboTaHa C Y4YeTOM HCIIOJIb30BAHHEM OOOPYIOBAaHUS IIEHTPA
«Touka pocray.

VYueobnni npenmer «buomorus» yrayonéaHoro ypoBHsS uszyudenus (10-11 xkmaccer)
SIBIIIETCS OJTHUM M3 KOMIIOHEHTOB IpeaMeTHOW obnactu «EcTecTBEHHO-HAYYHBIC MPEIMETHD).
CornacHo mnonoxenussm PI'OC COO mnpoduiibHble y4yeOHbIE NpPEAMEThI, H3ydaeMble Ha
yray0aEHHOM YpOBHE, SBISIOTCA criocoboMm muddepeHnnanun o0yyeHus: Ha YpPOBHE CPEIHEro
o0miero o0pa3oBaHMsl M MPU3BaHbBI 00ECHEUYUTh MPEEMCTBEHHOCTh MEX]y OCHOBHBIM OOIIUM,
CpeIHUM OOIIUM, CPEeIHUM MPOPECCHOHATBHBIM W BBICIIMM OOpa3oBaHHEeM. B To ke Bpems
KOKIBIA U3 3THX YYCOHBIX MTPESIMETOB JOKECH ObITh OPUEHTHPOBAH HA MPUOPUTETHOE PEIICHUE
00pa3oBaTeNbHbIX, BOCIHUTATEIBHBIX M Pa3BUBAIONIMX 33]a4, CBA3AHHBIX C MpodopHeHTauen
0o0ydJaromuxcsi U CTUMYJIUPOBAaHHEM HHTEpeca K KOHKPETHOW OO0JIacTH HAy4YyHOTO 3HaHUS,
CBSI3aHHOTO C OHMOJIOTHEH, MEIUIIMHOW, SKOJOTHUEH, TCHUXOJIOTHEH, CIOPTOM WM BOEHHBIM
JIEJIOM.

[Tporpamma no yuebHOMy npeamery "buonorus" gaét mpencraBieHHe O LIETU U 3aa4ax
u3ydeHus yueOHoro npeamera «buonorus» Ha yriiyonéHHOM ypOBHE, ONpeeNseT 00s3aTenbHoe
(MHBapHMaHTHOE) TIPEAMETHOE COJEpXKaHUE, €ro CTPYKTYPHUPOBAHHE IO pa3jeliaM U Temaw,
pacnpeneneHre o KiaccaM, peKOMEHYeT MOCIe0BaTeIbHOCTh U3YUeHHs Y4eOHOTo MaTepuana
C yu€TOM MEXIIPEIMETHbIX W BHYTPHUIIPEAMETHBIX CBs3€H, JIOTMKH Yy4eOHOro mpoiiecca,
BO3PACTHBIX OCOOCHHOCTEH oOydaromuxcs. B mporpamMMe mo OMONOTHH pealn30BaH MPUHIUI
MPEEMCTBEHHOCTH C HW3Yy4YeHHEM OHOJIOTMM Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs,
Omaromapss 4YeMy TMPOCMATPUBAETCS  HAMpPABIEHHOCTh Ha  MOCIEAYIOIIEE  pa3BUTHE
OMOJIOTUYECKNX 3HAHWM, OPHUEHTUPOBAHHBIX Ha (HOPMUPOBAHHE ECTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, IKOJOTUUECKOTO MBIIUICHUS, TPEICTABICHUNA O 3I0pOBOM 00Opase >KM3HH, Ha
BOCITUTAHUE OEPEKHOTO OTHOUIEHUS K OKpYXKalolled TpUpoAHOoi cpene. B mporpamme mo
OMOJIOTHH Tak)Ke TOKa3aHbl BO3MOXHOCTH y4eOHOro mpenmera «buosorus» B peanmn3anuu
tpeboBanuit ®I'OC COO k miIaHUpyeMbIM JUYHOCTHBIM, METANpPEAMETHBIM M MPEIMETHBIM
pe3ynbrataM oOydeHHs U B (OPMUPOBAHUHM OCHOBHBIX BHJIOB Y4YEOHO-TIO3HABATEIHHOM
JEeSTENIbHOCTH O0y4YalolMXCsl MO0 OCBOEHHUIO COJEp)KaHUS OMOJIOTMYECKOro oOpa3oBaHUS Ha
YPOBHE CpeHEro 001mero oopa3oBaHus.

VY4eOHblii npeamer «buonorusi» Ha ypoBHE CpeAHEro oO0IIero oOpa3oBaHHUs 3aBeplIacT
Ounonoruveckoe o0Opa3oBaHKE B IIKOJE U OPUEHTHPOBAH HA PACIIUpEHUE U yriyOiaeHne 3HaHUN
0o0ydJaromuxcsi O JKUBOW TIPHUPOJAE, OCHOBAX MOJEKYISIPHOM U KIETOYHOW OHOJIOTHH,
AMOPHOJIOTUHA U OMOJOTUU Pa3BUTHS, TCHETHKHU, CEJICKIIMH, OMOTEXHOJOTUH, YBOJIOIMOHHOTO
YUYEHHS U IKOJIOTHH.

Nzydenne yueOHOTrO mpenmera «buonorus» Ha yriyOJleHHOM ypOBHE OPHEHTUPOBAHO HA
MOJATOTOBKY OOY4YaIOIIMXCSl K IMOCJIEAYIOIIEMY MOJyUYeHHUI0 OMOJIOTHYeCKOro oO0pa3oBaHUs B
By3ax M OpraHM3alMsaX CPeAHEro mpodeccHoHanbHOro oopazoBanusa. OCHOBY €ro COJEpKaHUS
COCTaBIISIET CHUCTEMa OMOJOTMYECKUX 3HAHUM, MONYyYEHHBIX MPU W3YYCHHH OOYYarOIIUMUCS
COOTBETCTBYIOIIUX CHCTEMAaTHUYECKHX pa3/IeJIOB OHOJIIOTHM Ha YPOBHE OCHOBHOTO OOIIETO
obpazoBanus, B 10—11 kimaccax 3T 3HaHUA MMOTYYalOT pa3BUTHE. TakK, pacIIUPEHBI U YTITyOJICHBI



OMOJIOTHYECKHE 3HAHUS O PACTEHMSX, JKUBOTHBIX, Ipubax, OakTepusx, OpraHu3Me 4YeloBeKa,
OOIIMX 3aKOHOMEPHOCTSX KU3HH, JOMOJHUTEIbHO BKJIIOYEHBI OHMOJOTUYECKUE CBEACHUS
MPUKIIAHOTO ¥ MOMCKOBOI'O XapakTepa, KOTOPhIE MOKHO HCIIOJIb30BATh KaK OPUEHTUPHI JJIs
nocieayrolero Beioopa npodeccun. BosmoxkHa Takke MHTErpanus OMOJIOTHYECKUX 3HAHHUM C
COOTBETCTBYIOIIUMHU 3HAHUSIMHU, MTOTYYCHHBIMU O0YYaIOIIUMUCS MIPU U3yUYeHUU (HU3UKH, XUMUH,
reorpadgun U MaTEMaTHKH.

CtpykTypa mporpammbl 1o ydeOHOMY mpenmery "buonorus" oTpaxaer CHCTEMHO-
YPOBHEBBIM M SBOJIONUOHHBIN MOAXOABI K U3ydeHUto Ouosoruu. COrjacHO UM, HM3y4aroTcs
CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEpPHBIE JIJISl KUBBIX CUCTEM Pa3HOI'O YPOBHS OpPraHHU3aLlUU,
OBOJIIOIIMA OPTaHUYECKOTO MHUpa Ha 3emiie, COXpaHCHHsS] OHMOJOTHYECKOro pa3HooOpas3us
maHeTel. Tak, B 10 Kkiacce M3ydarOTCSi OCHOBBI MOJIEKYJISIPHOW M KJIETOYHOM OHMOJIOTHH,
SMOPUOJIOTUH U OUOJNIOTMH Pa3BUTHUS, TEHETUKU U CENEKLNUU, OMOTEXHOIOTUN U CUHTETUYECKON
OMOJIOTUH, aKTyalIM3UpPYIOTCS 3HaHUS oOOydaroluxcs Mo OOTaHHWKE, 300JIOTMH, aHATOMUH,
¢usmnonorun venoseka. B 11 kimacce u3y4aroTcsi 3BOJIIOIMOHHOE YY€HHE, OCHOBBI SKOJIOTUHU U
ydeHue o ouocdepe.

VYueOublii npeamer «buonorus» mpu3BaH 00€CNEYUTh OCBOCHHE OOYYArOIIMMHUCS
OMOJIOTUYECKUX TEOpU M 3aKOHOB, WJCH, NPUHIMUIOB W TMPaBWI, JIeKAIIUX B OCHOBE
COBPEMEHHOM €CTEeCTBEHHO-HAy4YHOM KapTHHbI MHUpa, 3HaHUH O CTPOEHUHU, MHOrooOpazuu u
OCOOEHHOCTSIX KJIETKH, OpraHu3Ma, MOIYJSIUU, OWOIEH03a, SKOCHCTEMBI, O BBIJAIOIIUXCS
HAYYHBIX JOCTUKCHHSIX, COBPEMEHHBIX HCCIIEJOBAHMUSIX B OHOJIOTHH, MPUKIATHBIX acleKTax
OMoNoruvecKux 3HaHWM. (s pa3BUTHS U TOJAEpKaHUS WHTepeca 0O0yJarommxcs K OMOJIOTHU
HapsAy CO 3HAYUTEIbHBIM 00BEMOM TEOPETHUYECKOTO MaTeprala B COJAEPKaHUH MPOTPAMMBI 110
OMOJIOTHH TIPEIYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAaHOBJICHHS W Pa3BUTHS TOW WM MHOU
o0nacTu OMONOTHH, BKJIAIOM OTEUECTBEHHBIX U 3apyOEKHBIX YUEHBIX B pElIeHHE Ba)KHEHIIMX
OMOJOTUYECKHX U KOJIOTUYECKUX MPOOIIeM.

Lens nzyuenus ydebHoro npeamera «buonorus» Ha yriyOoJ€HHOM YpPOBHE — OBIAJCHUE
00yJaronMMucs 3HAHUAMH O CTPYKTYpHO-(YHKIIMOHAJIBLHON OpraHU3allMM >KUBBIX CHCTEM
pa3HOro paHra v MpHOOpeTeHHE YMEHHUI MCIOIB30BaTh 3TU 3HAHUS B (DOPMUPOBAHHUH WHTEpeca
K onpeaenéHHoi 001acTu MpoecCHOHANBHON NIEATENbHOCTH, CBA3aHHON ¢ OMOJOTHEH, WIn K
BBIOOPY YUEOHOTO 3aBEICHUS JIJISl TIPOIOJDKEHUS OMOJIOrHYeCKOT0 00pa30BaHuUs.

Hoctmwkenne 1enu u3ydeHus: yaeOHoro npeamera «buonorus» Ha yriryOJIEHHOM YpOBHE
obecrneunBaeTcs pelieHueM CIEAYIOINX 3a1ayu:

OCBOGHHE OOYYaIOIIMMHUCA CHUCTEMBI  OWOIIOTMYECKUX  3HAHUH: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPHSIX, KOHIICTIHMAX, THIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX W TpaBUiax,
COCTABJISIIONIMX ~ COBPEMEHHYIO  €CTECTBEHHO-HAYYHYI0 KapTHHY MHpa; O CTPOCHHH,
MHOT000pPa3uu U OCOOEHHOCTAX OMOJNOTUYECKHX CHCTEeM (KIIeTKa, OpPraHW3M, MOMYJSALUs, BHII,
OmoreorieHo3, Ouochepa); O BBIIAIOMIMXCS OTKPBITUSAX U COBPEMEHHBIX HCCIEIOBAaHUSIX B
OHOJIOrnH;

O3HAaKOMJICHHE  OOydYaromuxcsi ¢  METOJAaMH  TO3HAHUS  JKHBOM  TPUPOJIBIL:
HCCJICIOBATETLCKUMU METOAaMH OUOJIOTHUECKUX HAYK (MOJEKYISIPHON M KIETOYHON OMOJIOTHH,
AMOPHUOIIOTUN U OUOJIOTUH PAa3BUTHS, TEHETUKU M CENEKIUU, OMOTEXHOIOTUN U CHHTETUYECKON
OMOJOTUM, TAaJIEOHTOJOTHH, OSKOJOTHH); METOJAaMH  CaMOCTOSITEIbBHOTO  MPOBEIEHUs
OMOJIOTMYECKUX HCCIECIOBaHUM B JjabopaTtopud W B Tpupoje (HaOmoAcHUE, H3MEpPEHHUE,
HKCIIEPUMEHT, MOJICIIUPOBAHUE);

OBJIaJIcHUE OOYYaIOIUMUCS YMEHHSIMH: CaMOCTOSTEIIbHO HAaXOAWTh, aHAIM3UPOBATH U
MCIIOJIb30BaTh OMOJIOTHYECKYI0 HH(POPMAIINIO; MOIb30BATHCS OMOJIOTHYECKON TEPMUHOIOTHEH U



CUMBOJIUKOW; yCTaHaBIMBaTh CBSI3b MEXAY pa3BUTHEM OWOJOTMM W  COLMAIBHO-
HSKOHOMHYECKUMH U SKOJIOTHYECKHMHU IPOOJIEMAaMH YEJIOBEYECTBA; OLECHHUBATH ITOCIICACTBUS
CBOCH JEATENPHOCTH 10 OTHOIIEGHUIO K OKpPY)KaIoLIeH NpUpOIHON cpene, COOCTBEHHOMY
3MI0POBBI0O U 3J0POBBIO  OKPYXKAIOUIMX JIIofel; OOOCHOBBIBATH U  COONIOAATH  MEPBI
npoduIakTUKU UHQEKIMOHHBIX 3a00JIeBaHMii, MpaBuiIa MOBEICHUS B MPUPOJIE U OOecTeyeHHs
0€30MacCHOCTH COOCTBEHHOM >KM3HEAEATEIbHOCTH B YPE3BBIYAWHBIX CUTYalUAX MPUPOJHOTO U
TEXHOTEHHOTO XapakTepa; XapaKTepu3OoBaTb COBPEMEHHBbIC HAy4YHBIE OTKPBITUS B 00JacTH
OHOJIOTHH;

pa3BUTHE y O00YYaIOUINXCS WHTEIUIEKTYyalIbHbIX U TBOPYECKUX CIIOCOOHOCTEW B Ipoliecce
3HAKOMCTBA C BBIJAIOLIUMUCS OTKPBITUSIMU M COBPEMEHHBIMHU MCCJIEIOBAaHUSAMU B OHOJIOTHH,
pellaeMbIMi €10 IpoOjieMaMu, METOJ0JIOTMEed OMOJIOrMYecKOro MCCIEI0BaHusl, MPOBEIEHUS
SKCIIEPUMEHTANBHBIX HCCIEIOBAaHUM, pElIeHUs OHONOTUYECKUX 3a7ad, MOJETUPOBaHUS
OHOJOrN4YecKrX 00BEKTOB U MPOLIECCOB;

BOCIIMTAHHUE Y OOYYaroIIMXCsl LIEHHOCTHOIO OTHOUIEHMs K JKMBOM MPHUPOJAE B LIEIOM U K
OTHENbHBIM €€ O0beKTaM M SBJICHUSM; (OpPMHUPOBAaHME HKOJOTHYECKOW, Te€HETHYECKON
rPaMOTHOCTH, OOIIEH KyJIbTYphl MOBEACHHS B MPUPOJIC; MHTETpPaIlMM €CTECTBEHHO-HAYUHBIX
3HAHUH;

npuodpereHne 00y4aroIUMUC KOMIIETEHTHOCTH B PAllMOHAIIBHOM MPUPOA0INO0JIb30BaHUN
(coOnromenne mMpaBWJI TOBENCHHS B MPHUPOJE, OXPAaHBI BHIOB, AKOCHUCTEM, OHOCHEpHI),
COXPaHEHUU COOCTBEHHOI'O 3[0POBBS M 3[0POBBSl OKPYXKAIOIIUX JIOAEH (COOMIOIEHUS Mep
npopmwiakTuku  3a0oneBaHMi, oOecrieueHHe  0€30MACHOCTH  KU3HEAEATENbHOCTH B
Ype3BbIYAITHBIX CUTYALUAX MPUPOJAHOIO U TEXHOTEHHOTO XapaKTepa) Ha OCHOBE MCIOJIb30BaHUs
OMOJOTrNYEeCKNX 3HAaHUN U YMEHUH B TIOBCETHEBHOM KU3HU;

CO3/laHME YCJIOBUM JUIi OCO3HAHHOIO BbIOOpa OOYYaIOUIMMUCA HHIMBHLYaJTIbHON
00pa3oBaTeNIbHOW  TPAaeKTOPUH, CHOCOOCTBYIOLIEH MocienyromeMy HpodecCHOHATILHOMY
CaMOONPEJENIEHNI0, B COOTBETCTBUU C WHJMBUIYaJbHBIMU HMHTEpECAMM M HOTPEOHOCTIMU
peruoHa.

OOmee yuCIIO 4YacoB, OTBEIEHHBIX HAa M3Y4YEHHE OMOJIOTMM Ha YIIIyOJEHHOM YPOBHE
cpenHero obmiero obpaszoBanusi, coctaBiser 204 yaca: B 10 kmacce — 102 gaca (3 waca B
Henenmo), B 11 kmacce — 102 gaca (3 yaca B HeZleno).

OTb6op oOpraHu3alMOHHBIX  (OpPM, METOJOB H CPEACTB OOydYeHHs] OHOJIOTHH
OCYILECTBIISICTCS C YUETOM CIEIU(PHUKU €ro COJepXaHUs M HalpaBIEHHOCTH Ha MPOJOJDKEHUE
Ouosornyeckoro o0pa3oBaHUs B OPraHM3ALMUAX CPEIHEr0 MPOPECCHOHATBHOTO U BBICIIETO
o0Opa3oBaHwUs.

OO0s3aTeNbHBIM YCIOBHEM IMPH O0y4YeHHH OMOJIOTMH Ha yriyOJEHHOM YpOBHE SIBJISETCS
IpoBe/ieHUe JIabOpaTOpHBIX M MpakTHueckux pabor. Taxke yuacTue oOydarolmmxcs B
BBIMIOJIHEHUM  TPOEKTHBIX U y4eOHO-MCCIIEOBATENIbCKUX  paboT, TeMaThKa KOTOPBIX
OTpe/eNsieTCss Y4YUTelleM Ha OCHOBE MMEIOIIHUXCS MaTepUalbHO-TEXHUYECKUX PECYPCOB U
MECTHBIX IPUPOIHBIX YCIOBUH.



COJAEP)KAHUE OBYYEHUA
10 KUIIACC

CoaepxaHue NpPOrpaMMbl, BBIIECJIEHHOE  KYPCUBOM, HE BXOIUT B  IPOBEPKY
rocyJaapcTBeHHOM utoroBoit arrecrauuu (I'MA).

Tema 1. Bnosorus kak Hayka

CoBpemenHast 6uosnorusi — KOMIUIEKCHas Hayka. Kparkas ucropus pa3BUTHS OMOJIOTHH.
buonornueckue Hayku W u3y4yaemble UMH MpoOiembl. DyHaamMeHTadbHBbIE, NPUKIATHBIE U
MOVCKOBBIEC HAYYHBIE UCCIICOBAHMS B OMOJIOTHH.

3HadyeHne Ouojoruu B (HOPMUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. I[Ipodeccun, cBszanHpie ¢ Owuonorueil. 3HaueHue OWONOTMU B MPAKTHYECKON
JIEATEIbHOCTH YEJIOBEKA: MEIUILIMHE, CEJIbCKOM XO3AWCTBE, IPOMBIIIJIEHHOCTH, OXpaHe
HIPUPOJIBIL.

JleMoOHCTpanuu

[Toptpetsr: Apucrotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. Japsun, Y. I'apsei, I
Meunnens, B. W. Bepnanckuii, M. II. IlaBnos, . . Meunuxko, H. . Basunos, H. B.
Tumodees-Pecosckuit, k. Yorcon, ®@. Kpuk, /1. K. bensies.

Tabmuubl u cxembl: «CBsi3p OMOJIOTUH C IPYTMMHU Haykamm», «Cructema OMOJIOTHYECKUX
HayK».

Tema 2. /KuBble cucTeMbI H X H3y4YeHHE

JKuBble cuctembl Kak mpeaMeT n3ydeHus: ouonoruu. CBOMCTBA )KUBBIX CUCTEM: €IMHCTBO
XUMHYECKOI'O COCTaBa, JUCKPETHOCTh U ILIEJIOCTHOCTb, CIIOXKHOCTh W YHOPSJOYEHHOCTh
CTPYKTYpbI,  OTKPBITOCTb, CaMOOpPraHW3alus, CaMOBOCIIPOM3BEIEHHUE, Pa3APaXKUMOCTD,
W3MEHUYUBOCTb, POCT U Pa3BUTHE.

YpoBHM OpraHu3alld JKUBBIX CHCTEM: MOJEKYJSAPHBIA, KIETOYHBIA, TKAHEBbIN,
OpraHU3MEHHBIM, MONYJIALIMOHHO-BHIOBOH, HKOCHUCTEMHBIN (OMOreoneHOTUYECKHIA ),
6uocdepHsbiil. [Iporeccsl, MPoUCXOASIINE B KUBBIX cucTeMax. OCHOBHbIE MPHU3HAKH >KUBOTO.
Kuznp kak (opma cymecTBoBaHus Marepuu. Hayku, u3yvaromue KkuBble CUCTEMBI Ha Pa3HbIX
YPOBHSX OpraHu3alllu.

N3yuenune xuBBIX cucteM. MeTtoapl Ouonormdeckoi Hayku. HaOmronenue, m3mepeHwue,
DKCIEPUMEHT, CHCTEMaTu3alus, MerTaaHanu3. [loHsaTue o 3aBUCMMONM UM HE3aBUCUMOM
nepeMeHHoOl. [lnanupoBanue skcnepumenta. [locraHoBka u mposepka rumore3. Hynesas
runore3a. [lonsTue BEIOOPKU U €€ JocTOBepHOCTh. Pazopoc B Ouonornueckux JaHHbIX. OneHka
JIOCTOBEPHOCTH MOJIYYEHHBIX pe3yibTaToB. [IpHuMHBI HCKa)KeHUSI pe3ysbTaTOB dKCIIEPUMEHTA.
[ToHsITHE CTATUCTUYECKOTO TECTA.

JleMoHCTpanun

Tabmuupel u cxembl: «OCHOBHbIE MpPU3HAKK JKU3HU», «bHOIOrMYecKre CcHucTeMbDy,
«CBolicTBa KUBOU MaTepun», « Y POBHU OPTraHU3ALMH KUBOM MPUPOAbD, « CTpOEHHE )KUBOTHOM
KIeTKn», «TKaHM  KUBOTHBIX», «CHCTEMBI OpraHOB  UEJIOBEYECKOTO  OpraHHU3May,
«buoreonenosy, «buocdepar, «MeToabl U3yUeHHUS KUBOH IPUPOJIBD».

OGopynoBanue: 1abopaTtopHOEe 000PYAOBAHHUE JIJIs1 TPOBEACHUS HAOIOACHHH, H3MEPEHUH,
SKCHEPUMEHTOB.

IIpakTnyeckas padora «lcnonp30BaHuE pa3IMYHBIX METOAOB IPU M3YYEHUU JKUBBIX
CUCTEM.

Tema 3. buosorust KieTrku



Knerka — cTpykTypHO-(yHKIMOHAIbHASI €UHULIA KUBOrO. VICTOpHSA OTKpBITUS KIETKH.
Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M. Illneiinen, P. Bupxos).
OCHOBHBIE TIOJIO’KEHUSI COBPEMEHHON KJIETOYHOU TEOPUHU.

Metonbl MOJEKYJISIpHOW M KJIETOYHOM OMOJIOTMH: MHUKPOCKONHMSA, Xpomartorpadus,
anekTpodope3, METOJ MEUYCHbIX AaTroMoB, AuddepeHunanbHOe  LEHTpU(YTUpOBaHHE,
KyJIbTUBUPOBAHHUE KIETOK. M3yueHue (uKCcUpo8anHuiX Kiemox. DIEKTPOHHAsT MUKPOCKOIHSL.
Konghoxanvnas mukpockonus. Bumanvnoe (npudicusnennoe) uzyuenue Kiemox.

JemMoHCTpauMu

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

Tabmuubl U cxembl: «CBETOBOM MHKPOCKOI», «DIEKTPOHHBI MHUKPOCKOM», «McTopus
Pa3BUTUS METOJI0B MUKPOCKOITUI.

OO6opynoBaHHe: CBETOBOM MHUKPOCKOI, MHUKPOIPENapaThl PAaCTUTEIbHBIX, )KUBOTHBIX U
OaKTepHaIbHBIX KIETOK.

IIpakTuyeckas padora «l3ydeHue MeTOMOB KJIETOUHON Oumosioruu (Xpomarorpadusi,
atekTpodopes, nuddepennuanpaoe neHTpudyrupoanue, [LIP)».

Tema 4. XuMu4ecKasi Opranu3anms KJIeTKu

XHMMHYECKUH COCTAB KIETKU. Makpo-, MUKPO- U yJIbTPaMUKPOJIEMEHTHL. Bona u €€ ponb
KaK pacTBOpHUTENS, peareHTa, y4yacTHE€ B CTPYKTYPHUPOBAaHMHM KIETKH, TEIUIOPEryJIALUU.
MuHepaibHbIE BEIIECTBA KIETKH, UX OMOJIOrHYecKast poib. POIIb KAaTHOHOB M aHHOHOB B KJIETKE.

Oprannyeckue BelleCcTBa KIETKU. buosiornueckue noaumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpyKTypbl OenkoBOi Moiyiekyisbl. IlepBuuHas cTpykTypa Oenka, MenTHIHAs
CBsA3b. BTopuuHas, TpeTuuyHas, 4yeTBepTHuYHas CTPYKTypbl. JleHarypanus. CBoiicTBa OENIKOB.
Knaccudukanus 6enkos. buonornueckue GpyHkuu 0enKkoB. /lpuonsi.

VYrneBoasl. MoHOcaxapuabl, AMCAXapHJibl, OJUrocaxapuibsl U monucaxapujpl. OOmui
IUIaH CTPOEHUS U (U3NKO-XUMHUECKHE CBOICTBa yrieBoaoB. buonornyeckue ¢yHKIMU
YIJIEBOJIOB.

Jlununel.  TuppodunbHo-ruapodoOHBIe  cBoiicTBa.  Kiaccudukauus — aumnumaos.
Tpurnunepuasl, pochoaunuabl, BOCKU, cTepouibl. bruonornyeckue ¢pynkunn aunuaos. OOmue
CBOWCTBAa OMOJIOTMYECKMX MeMOpaH — TEKy4ecTb, CHOCOOHOCTh K CaMO3aMbIKaHUIO,
MOJTyIPOHUIIAEMOCTb.

Hyxnennoseie xkucnotsl. JIHK u PHK. Crpoenune nyknenHoBbIx kucioT. HykmneoTuusl.
[Mpunmun kommnementapuoctu. [Ipasuno Yapradgda. Crpykrypa JAHK — nBoiinas cnupaib.
Mecrtonaxoxaenue u 6nonorndeckue ¢pynkimu JHK. Buast PHK. @ynkuun PHK B knetke.

Crtpoenune monekynbl AT®. Makpospruueckue cBsizu B Mojiekyie AT®. buomornueckue
¢byakumn  AT®. BoccraHoBieHHBIE TMEPEHOCUYMKH, UX (YHKIUU B KIeTKe. [[pyeue
Hykneozuompugocgpamor  (HTD). CexBenupoBanue  JIHK.  Memoowr  cenomuxu,
MPAHCKPUNMOMUKU, NPOMEOMUKU.

CrtpykTypHast Ouoyiorus: OMOXUMHUYECKHEe U OMO(pU3MUECKHE HCCIEIOBAHMS COCTaBa U
MIPOCTPAHCTBEHHON CTPYKTYypbl OuoMmonekynl. Modenupoeanue cmpykmypovl U @QYHKYui
buomonexkyn u ux komniekcos. KomnviomepHulii Ouzaun u opeanudecKui cunmes 6UOMONEKY U
UX HenpUPOOHbIX AHALO208.

JleMmoHCTpauMu

IToptpetsri: JI. [Tonunr, [Ix. Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®@pankiun, ®. Caurep, C.
IIpy3unep.

[uarpammsl:  «PacnpenencHue XUMHUYECKHX JJIEMEHTOB B HEXKHMBOM  IIPUPOIEY,
«Pacnipenenenne XUMUYECKUX IEMEHTOB B )KMBOU IIPUPOJIEN.



Tabmuuper u cxembl: «llepuonuyeckass Tabmuna XUMHUYECKUX 3JIEMEHTOB», «CTpoeHHe
MOJIEKYJIbl BOAB», «BemectBa B cocTaBe OpraHu3zmMoB», «CTpoeHHE MOJEKYJIbl OenKa,
«CTpyKTYypbl OEIKOBOW MOJEKYIb», «CTpoeHHe MOJEKYJ yriaeBofoB», «CTpoeHHEe MOJIEKYIl
nunuaoBy, «HykienHoBbie KUCIOTh», «CTpoeHrue MOJIEKyJIbl ATD.

O6opynoBaHue: XuMu4eckas mocyia u 00opya0BaHUE.

JlaGopaTopHnas pa6ora «OOHapykeHue OeIKOB C ITOMOUIbIO KAUeCTBEHHBIX PEaKIIUii».

JlabopaTopnas pa6ora «lccienoBanne HyKJIE€MHOBBIX KUCIIOT, BBIJIEICHHBIX U3 KIETOK
Pa3IMYHBIX OPTraHU3MOBY.

Tema 5. Ctpoenue u yHKIUM KIETKH

Tumbl KJIETOK: dyKapHOTHYECKass W mMpokapuoTuyeckas. CTpyKTypHO-(DyHKIIMOHAJIBHBIC
00pa3oBaHus KJIETKH.

CrtpoeHue mnpokapuoTHueckoil kieTku. KietouHas crenka OakTepuii ©u  apxeil.
OcoOenHocTH cTpoeHUs reTepoTpodHON U aBTOTPO(PHON MPOKAPUOTUYECKUX KIETOK. MecTto u
pOJIb MPOKAPUOT B OMOLIEHO3AaX.

Crpoenrie u (QyHKIIMOHHMPOBAHUE DYKAPHOTHUECKOW KIIeTKH. [Inmasmarndeckas meMmOpaHa
(mma3manemma). CTpykTypa IUta3MaTHueckoil wmeMmOpanbl. TpaHCHOPT BeELIECTB uepe3
MIa3MaTHYeCKyl0 MeMOpaHy: mnaccuBHBIM (muddys3us, obneruéunas audQysus), aKTUBHBIN
(mepBUYHBI M BTOPUYHBIA aKTUBHBIA TpaHcmopT). [lomynponunaemocts mMemOpansl. PaGota
HATPUII-KaJIMEeBOT0 Hacoca. DHAOIMUTO3: MUHOUTO3, (paronnTo3. Dk30unuTo3. Kinerounas creHka.
CrpykTypa v QyHKINU KJIETOYHOU CTEHKU pacTEHUH, rprOOB.

[Mutonnazma. I{uto3onms. Llutockener. JBwkenue nuromnazMbel. OpraHoufsl KIETKH.
OnHoMeMOpaHHbIE OpraHOUbl KIETKH: 3HAoIasmaTruueckas cetb (JIIC), anmapar [Nonbaxwy,
JN30COMBI, UX CTpoeHHE U (yHKUIUHU. B3anuMocCBsA3b OJHOMEMOpPAHHBIX OPraHOWJOB KIIETKH.
CrpoeHue TIpaHYJISpPHOTO peTuKyiyma. Mexanusm nanpasnenus 6enkoe ¢ JIIIC. Cunres
pactBopuMbIX  OenkoB. CHHTE3  KJIETOYHBIX  MeMOpaH. [Imankuit  (arpaHyJisipHbIiT)
sHOIUIa3MaTHUeCKuil peTukyiayM. CekperopHas (pyHkuus anmnaparta ['onbmxu. Moougduxayus
benxos 6 annapame I onvoorcu. Copmuposexa benkos 6 annapame I onv0dcu. TpaHCTIOPT BEUIECTB
B KJIeTKe. Bakyonu pactutenbHbIx kineTok. Kierounsii cok. Typrop.

[TomyaBTOHOMHBIE OpraHOWABl KJIETKH: MUTOXOHAPHUM, IIACTUABL. [Ipoucxoocoenue
mumoxonoputi u naacmuod. Cumbdbuocenesz (K.C. Mepesckosckuii, JI. Mapeyauc). CtpoeHue u
GYyHKIUM  MHUTOXOHApUH W mactul. llepBuuHble, BTOpUYHBIE U CJIOXHBIE IUIACTU[BI
(OTOCHHTE3UPYIOMIUX JYKApUOT. XJIOPOIUIACTBI, XPOMOIUIACTHI, JIEHKOMJIACTBI  BBICHIMX
pacTeHUN.

HememOpanubie opranouas! kinetku CtpoeHre u GyHKIUH HEMEMOPAHHBIX OPraHOUOB
KieTku. PubGocombl.  [lpomescymounvie @guramenmol. MuxpoduiaMeHTbl. AKmuHo8ble
MuKpoghunamenmsi. MBpIIEUHbIE KICTKU. AKMUHOBbIE KOMHOHEHMbl HEMbIUEUHbIX KAEmOK.
Muxkpotpy6ouku. Kietounsiit nentp. CrTpoeHHe | JABWKEHHE JKTYTUKOB U PECHHUYEK.
MuxkpotpyOouku nutoriasmsel. Llentpuons. berku, accoyuuposanuvie ¢ MukpoguiameHmamu u
muxpompyboukamu. Momopmwie benxu.

SAnpo. Obonouka sapa, XpOMaTHH, KapHOIUIa3Ma, SAPBIIIKH, UX CTPOCHUE M (DYHKIIUH.
Snepubliii GenkoBbId MaTpuKC. [IpOCTpaHCTBEHHOE PACHOJIOKEHHE XPOMOCOM B HHTEp(ha3HOM
anape. Jyxpomamun u 2emepoxpomamur. benku XpoMmaThHa — TUCTOHBI. J{uHamuxa s0epHou
000n104KU 8 Mumose. foepHulil mpancnopm.

Knerounsle  BkitoueHusi.  CpaBHMTENbHAs  XapaKTEpPUCTUKA  KIETOK  JyKapHOT
(pacTUTENBHOM, KUBOTHOM, TPUOHOI).

JleMmoHCTpauMu



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

Tabmuubl u cxembl: «CTpoeHHE SYKapHOTHYECKOH KIETKH», «CTpoeHHE KHBOTHOMN
KJIeTKn», «CTpoeHue pacTUTENbHON KiIeTkn», «CTpoeHne MUTOXOHIpUMW», «Snpo», «CtpoeHue
MPOKAPUOTUYECKOM KIIETKH.

O6opynoBaHue: CBETOBOW MHKPOCKON, MHKPOIpEnapaThl PaCTUTENbHBIX, MXUBOTHBIX
KJIETOK, MUKPOIIPETIapaThl 0aKTepUAIbHBIX KJIETOK.

JlabopaTopnasi paGora «/3yueHne CTpoeHUs KIETOK Pa3IMUHbIX OPIraHU3MOBY.

IIpakTuyeckasi padora «V3yueHue CBONCTB KIETOYHOW MEMOpaHBI».

JlabopaTopnas padora «VccnenoBaHue mia3mMonu3a U ACIUIA3MOJIM3a B PACTUTEIBHBIX
KJIIETKax».

IIpakTuyeckas padora «/3ydyeHne ABMKEHUS LUTOIIA3MbI B PACTUTENBHBIX KIETKAX».

Tema 6. O0MeH BeleCTB U NpPeBpalleHHe JHEPIUU B KJIETKe

ACCUMUIISIIINS U TUCCUMUISILIMSL — JIBE CTOPOHBI MeTabonu3ma. Tumbl 0OMEHa BEIIEeCTB:
aBTOTPOGHBIH H  TeTepoTpo(HBIA. YyacThe KHCIOpoAa B  OOMEHHBIX  HpoIleccax.
OHepreruyeckoe obOecrnieueHue kierku: npespamieHue AT® B 0OMEHHBIX IpolEcCax.
@DepMeHTaTUBHBIM XapakTep peaklMid KIeTOYHOro Merabonu3Ma. DepMeHThI, UX CTPOCHHUE,
cBoiictBa M MexaHusM jeiictBus. KodepmeHntsl. OTinuus (epMEHTOB OT HEOPTraHUYECKHX
KaTajau3aTopoB.  benku-akTUBaTOppl U OEIKU-UHTMOMTOpBL.  3aBUCUMOCTb  CKOpPOCTHU
(epMEHTAaTUBHBIX PEAKIINI OT pa3Iu4HbIX (PAKTOPOB.

[lepBUUHBI CHHTE3 OpraHMYECKUX BeIIeCTB B KieTke. DoTocuHTe3. AHOKCU2eHHblU U
oxcueenHvlll  pomocunmes y baxmepuu. Ceemocoduparoujue nueMeHmvl U NUSMEHMbl
peaxkyuonroz2o yenmpa. Ponp xmopomiactoB B mpouecce porocuHTe3a. CBeToBasi U TEMHOBAs
dazpl. @omoovixanue, C3., C4- u CAM-munvr pomocunmesa. TIpogyKTUBHOCTE (DOTOCHHTE3A.
Bnusiaue paznuuHbIX GakTOpoB HA CKOPOCTh (POTOCHHTE3a. 3HaUeHHE (POTOCUHTE3A.

XemocuHTe3.  Pa3HooOpasue  OpraHM3MOB-XEMOCHHTETUKOB:  HUTPHU(PHULIUPYIOLIHE
OaxTepuu, Kene300aKkTepuu, cepoOaKTepuu, BOJOPOIHbIE OaKkTepUU. 3HAUEHUE XEMOCHHTE3A.

AHaspobHble opraHu3Mbl. Buael Opoxkenus. [IpoaykTel OpokeHUS U MX HCIIOJIb30BaHUE
4eJI0BEKOM. AHa’pOOHBIE MHKPOOPIaHU3MBbl KaK OOBEKThl OMOTEXHOJOTMM W BO30yAUTENN
001e3HEeH.

AdpoOHBIE OpraHu3Mbl. JTambl YHEPreTUYECKOro oOMeHa. [loaroToBUTENbHBIN STall.
['mukonu3 — 6eCKUCIOPOAHOE pACUICTNIEHUE TIIIOKO3HI.

buonoruueckoe okuciaeHue, UM KIETOYHOE JbIXaHue. Poib MUTOXOHApUI B mpoleccax
O6uonornyeckoro okucieHus. Lluximyeckue peakuuu. OxuciaurenabHoe (GochopuiimpoBaHHE.
Onepeuss membpannozo epaouenma npomonos. Cumnmes ATD: paboma npomomnnot ATD-
cunmasel. llpenMymiectBa a’poOHOTO MyTH OOMEHa BEIIECTB IMEpel  aHadpPOOHBIM.
O} PeKTUBHOCTH FIHEPreTHIECKOro 0OMeHa.

JleMoHCTpanun

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

Tabmumer 1 cxembl: «DoTocuHTE3», «DHEpreTuuecKkuii oOmeH», «buocuHTe3 Oenkay,
«Ctpoenue pepmMeHTay, «XeMOCHHTE3Y.

O6opynoBaHHe: CBETOBONH MUKPOCKOII, 000pyJ0BaHUE ISl IPUTOTOBJICHUS MTOCTOSHHBIX U
BPEMEHHBIX MUKPOIPENapaToB.

JlabopaTopnasi paGora «lI3ydeHue KaTaaTUTHUYECKONH aKTUBHOCTH (EpMEHTOB (Ha
IpUMEpE aMHJIa3bl WK KaTanaas3bl)».



JladbopaTtopnasi pabora «l3yueHue (epMEHTATUBHOTO pACIICIUICHUS TEPOKCHIA
BOJIOPOJIa B PACTUTENIBHBIX U )KUBOTHBIX KIETKaX».

JlaGopaTopHnas padora «CpaBHEeHHE MPOLIECCOB (POTOCHHTE3a M XEMOCHHTE3a».

JladopaTopnasi padora «CpaBHEHHE ITPOLIECCOB OPOKEHUS U JBIXaHUS.

Tema 7. HaciiencrBennasi uHpopMauus U peajm3anus eé B KJIeTKe

Peakuuu marpuyHoro cunresa. [IpuHIMI KOMIUIEMEHTApPHOCTH B PEAKLUSAX MaTPUYHOIO
cuHTe3a. Peanmsanus HacnencTBeHHOM WHGpopMauuu. |'eHeTWyeckwii KOJ, €ro CBOICTBa.
Tpanckpunuus — matpuudbli cuaTe3 PHK. [IpuHIMIBI TpaHCKPUINIIMK: KOMILJIEMEHTAPHOCTb,
aHTUNAPAIUICIBHOCTh, ACUMMETPUYHOCTh. Co3pesanue mampuunvix PHK 6 syxapuomuueckot
kiemxke. Hexooupyrowue PHK.

Tpaucusus u e€ arambl. Ydactue TpancnoptHeix PHK B OmocuHTe3e Oenka. YcioBus
O6uocunTe3a 6enka. KogupoBanue aMuHoKucioT. Ponbs pubocom B OuocunTese Oenka.

Coepemenunvie npedcmasnenus o cmpoeHuu ceHog. OpraHu3aius TeHOMa y MPOKapUoT U
syKapuoT. Perynsuusi akTUBHOCTH I'€HOB y mnpokapuoT. ['mmoreza omepona (®. XKako6, XK.
Mano). MonekynapHvle mexaHuzmvl dKcnpeccuu 2eHog y aykapuom. Ponv xpomamumna 6
peaynayuu pabomsl 2enos. Perymsius 0OMeHHBIX MpolieccoB B kieTke. Kiierounslil romeocTas.

Bupychsl — HekiieTouHble ()OPMBI KU3HU U 0ONMUraTHble mapa3uthl. CTpOEHHE MPOCTHIX U
CJIOKHBIX BHUPYCOB, PETPOBUPYCOB, OaktepuodaroB. Kusnenmwiii yuxn JHK-cooeporcawux
supycos, PHK-cooepocawux supycos, bakmepuogpazos. Obpamuas mpancKkpunyus, peeepmasa,
unmezpasa.

BupycHble 3a0oneBaHusi 4enoBeka, JKMBOTHbIX, pacrenuit. CIIMA, COVID-19,
COLIMAJIbHBIE U MEAUIIMHCKHE MTPOOIIEMBI.

Buoungpopmamura: unmeepayust u anaiusz donvuiux maccusos («bigdatay) cmpyxkmyphoix
buonoeuveckux OauHvix. Hanomexwonoeuu 6 oOuonoeuu u meouyuwne. Ilpoepammupyemvie
@yukyuu 6enxkos. Cnocobbi 0ocmasKu 1eKapcme.

JleMoHCTpanuu

IToptpetsr: H. K. Konbuos, /1. . IBaHOBCKUI.

Tabmunet u  cxembl: «buocuHTes Oenka», «l'eHetmueckuit kom», «Bupyce»,
«bakrepuodarmy.

IIpakTnyeckas padora «Co3gaHue MOJEIU BUPYCay.

Tema 8. J/Ku3HeHHbIN HUKJI KJIETKH

Knerounslii numki, ero mepuonsl u perynsnus. Wutepdaza um muro3. OcobeHHOCTH
npolieccoB, nporekaronmx B uHtepdase. I[loaroroska kietku k naenenuto. IlpecuHrernueckuit
(MOCTMUTOTUYECKHIT), CHUHTETUYECKMH M TOCTCUHTETHYECKUH (IPEMUTOTHUECKUN) NEpUOAbI
uHTEpPAa3BbI.

Marpuunenii  cunre3 JHK —  perumkanms. Ilpunnuner  perummkannn — JIHK:
KOMIUJIEMEHTAPHOCTh,  MOJYKOHCEPBAaTUBHBI  CHUHTE3, aHTUIAPALIEIbHOCTh. MeXaHu3M
permmukannu  JIHK.  Xpomocombl. Ctpoenne xpoMocoM. TemoMepel W TeloMmepasa.
XpOMOCOMHBIIT HA0Op KJIETKHU — KapUOTHUIl. JIMIIOWIHBIA U TariouJHBIA HAOOPHI XPOMOCOM.
['omosiornynbie XpoMoOcoMBI. [1010BbIE XPOMOCOMBI.

Jenenne kinetkn — muro3. CTaguum MHUTO3a U NPOUCXOJAIIME B HUX Ipouecchl. TuImbl
muto3a. Kaproknnes u nutoknHes. buonornueckoe 3HaueHHE MUTO3a.

Perynsmuss MuToTHueckoro uukia kieTkd. [Iporpammupyemas kierouHas rubenb —
arornTo3s.



Knerounoe siapo, XxpoMocomsl, GyHKIIMOHATIbHAS TeHOMUKA. Mexanuzmvl nporugepayuu,
oughghepenyuposku, cmapenus u eubenu kiemox. «L{ugpposas kiemkay — buoungopmamuvecxkue
Mooenu QYHKYUOHUPOBAHUSA KILEeMKU.

JdemoHcTpaunu

Tabmunpl u cxembl: «KU3HEHHBIM LUK KIETKW», «MuT03», «CTpOoeHHE XPOMOCOMY,
«Pennukanus JJHK».

O6opyoBaHMe: CBETOBOM MHUKPOCKOI, MHUKpompenaparbl: «MHUTO3 B KJIETKax KOpEILIKa
JTyKay.

JlaGopaTtopHas padora «/3yueHre XxpoMOCOM Ha TOTOBBIX MUKPOIIPENapaTaxy.

JlaGopaTopnasi pa6ora «HaOnronenne MuTo3a B KIETKAaX KOHYMKA KOpEIIKa Jiyka (Ha
TOTOBBIX MUKPOTIPEIapaTax ).

Tema 9. Ctpoenne n pyHKIIUN OPraHU3MOB

buonornueckoe  pasHooOpazue  opraHu3moB.  OJHOKJIETOYHBIE,  KOJIOHHAIBHBIC,
MHOTOKJIETOYHBIE OPTaHU3MBI.

OC00EHHOCTH CTPOECHUS U KU3HEACATEIHLHOCTH OJHOKJIETOUYHBIX OpraHu3MoB. bakrepuu,
apxeu, OJIHOKJIETOYHbIE TPUOBI, OJJHOKJIETOUHbIE BOJOPOCIH, Ipyrue NpoTucTsl. KosoHuanbHbie
OpraHU3MBI.

B3anMocBs3b 4acTeil MHOIOKJIETOYHOTO OpraHu3Ma. TkaHU, OpraHbl U CUCTEMBI OPraHOB.
Opranusm Kak enuHoe 1eioe. 'omeocras.

Tkanu pacrenuit. Tumbel pacTUTENBHBIX TKaHeW: oOpazoBaTenbHas, MOKPOBHAs,
MPOBOJINIAs, OCHOBHAasA, MexaHnueckas. OCOOCHHOCTH CTpOeHMsI, PYHKIHUNA U PACTIOTIOKEHUS
TKaHEN B OpraHax pacTEHUM.

TkaHu JKUBOTHBIX M  4YeJOBeKa. TUNBI JKUBOTHBIX TKaHEW: dIUTETUaIbHAas,
COCIMHUTENbHASA, MbllIeuHas, HepBHas1. OCOOCHHOCTH CTPOCHHUSA, (PYHKIHMA U pPaCHONIOKEHUS
TKaHEH B OpraHax KUBOTHBIX U YEJIOBEKa.

Oprasbl. BereratuBHbie U reHEpaTHUBHBIE OpraHbl pacTeHuil. OpraHbl U CUCTEMBI OPraHOB
JKUBOTHBIX U YesioBeka. DYHKIIMU OpraHOB M CHCTEM OpPTraHOB.

Omnopa Tena opranusmoB. Kapkac pacrenmit. Ckenersl OJHOKJIETOYHBIX U
MHOT'OKJIETOYHBIX KUBOTHBIX. Hapy>kHbIl U BHyTpeHHUH ckeneT. CTpoeHUe U TUIIbl COeAMHEHUS
KOCTEH.

JBmwxeHue opraHu3MoB. JI[BM)KEHHE OJHOKJICTOYHBIX OPraHU3MOB: aMEOOHMIHOE,
KTYTUKOBOE, PECHHUYHOE. JIBM)KEHHME MHOTOKJIETOYHBIX PACTEHUN: TPOMM3MbI M HACTHH.
JIBuKeHre MHOTOKJIIETOYHBIX JKUBOTHBIX M U€JIOBEKA: MbIlIeuHas cucrema. Pednexc. CkeneTHbie
MBIIIIIBI ¥ UX paboTa.

[Tutanue opranu3zmoB. [lormomienre BOJbI, YTIAECKUCIOTO ra3a U MUHEPAIbHBIX BEIIECTB
pacteHusiMu. [luTaHue >XKUBOTHBIX. BHYTpUIIOJIOCTHOE W BHYTPHUKJIETOYHOE MUIIEBAapEHUE.
[luraHre NMO3BOHOYHBIX XUBOTHBIX. OTAENbI MUIIEBAPUTEIBHOTO TpakTa. llumeBaputenbHbie
xene3bl. [IuieBapurenbHas cucreMa 4eoBeKa.

Hpixanue opranu3MoB. [[pixanue pactenuid. J{prxanne sxuBoTHBIX. uddy3us ra3oB uepe3
MOBEPXHOCTh KIEeTKU. KokHOe nbixaHue. JlpIxaTenbHas MOBEPXHOCTh. JKabepHoe U JErodyHoe
JIbIXxaHue. JlpIxaHhe MO3BOHOYHBIX >XHMBOTHBIX M YeJIOBEKAa. OBOJIOLMOHHOE YCJIOKHEHUE
CTPOCHHMs JETKUX IMO3BOHOYHBIX >KMBOTHBIX. JlpIXxaTenbpHas cucTeMa 4YeloBeKa. MeXxaHu3Mm
BEHTWISILIMM JIETKUX Y NITUI U MIEKONUTAIOMUX. Perynanus npixanus. /[pixatenbHbie 00bEMBI.

Tpancnopr BelEeCTB Y OPraHU3MOB. TpaHCIOPTHBIE CUCTEMBI pacTeHui. TpaHcmopt
BEIIECTB Y JKUBOTHBIX. KpoBeHocHass cucremMa u €€ opranbl. KpoBeHocHas cucTema
MIO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Cepane, KpPOBEHOCHBIE cCOCyAbl U KpoBb. Kpyru



KpOBOOOpaIieHus.  OBOJIIOLIMOHHBIE  YCIOXHEHHMSI ~ CTPOCHHS  KPOBEHOCHOM  CHCTEMBbI
MO3BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ perynsusi.

Beinenenue y opraHusmoB. Belnenenue y pacreHud. BeineneHue 'y KUBOTHBIX.
Cokpatutenbubie Bakyoiau. Opransl BblieneHus. DuibTpanus, cekpenuss U oOpaTHoe
BCAChIBaHHE KaK MEXaHU3Mbl pabOThl OPraHoB BbiAeNeHusA. CBs3b MOJOCTU Teja ¢ KPOBEHOCHO
U BBIICTUTEIBHOM cUCTEMaMU. BpineneHnre y MO3BOHOYHBIX XKMBOTHBIX M 4YesioBeka. [loukwm.
Crpoenune u pyHkunonupoBanue Heppona. O6pazoBaHrEe MOYH y YETIOBEKA.

3amuTa y OpraHu3MoB. 3allldTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropbl OakTepuil u
LIUCTHI TPOCTEHIINX. 3alllUTa Y MHOTOKJIETOUHbIX pacTeHui. Kytukyna. CpencrBa macCUBHOM U
XUMHUYECKOM 3a1uThl. DUTOHIUIBI.

3amura y MHOTOKJIETOYHBIX KMBOTHBIX. [IOKpOBBI M X MPOU3BOAHBIE. 3aIIMTA OpraHu3Ma
or Oone3neidl. MMmyHHas cuctema denoBeka. KIleTOUHBII W TyMOpallbHBII HWMMYHHTET.
Bpoxnéuueiik u  mpuOOpeTéHHBI  cnenuduueckuii UMMyHHTET. Teopus KIOHAJIbHO-
cenexktuBHoro nmmynurera (I1. Opmux, ®. M. bepuer, C. Tonerasa). BocnanurenbHbie OTBETHI
opranu3MoB. PoJib BpoXIEHHOTO MMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JICBaHUM.

PazapaxxuMocTe M peryndauus y OpraHu3MoB. Pa3ipakuMocTb y OJHOKIJIETOYHBIX
opranu3moB. Takcucel. Pazgpaxkxumocts U peryisiuus y pacteHuil. PocToBble BemiecTBa U UX
3HauEHUE.

HepBHas cucrema u peduiekTopHass peryssius y >KHBOTHBIX. HepBHas cucrema u eé
OTZEJbl. DBOJIIOIMOHHOE YCJIOKHEHUE CTPOCHUSI HEPBHOM CHCTEMbl y JKMBOTHBIX. OTaensl
TOJIOBHOTO MO3Ta MO3BOHOYHBIX XUBOTHBIX. Pednexc u pednexkropnas nyra. bezycrnoBHbie u
YCIIOBHBIE PEIICKCHI.

['ymopasibHast peryysiiiusi U SHAOKPUHHAs CHUCTEMa KHUBOTHBIX U 4YesnoBeka. JKesesbl
DHJIOKPUHHOM CHCTEMBI M HX TOpPMOHBI. JleicTBUE TOpMOHOB. B3auMMOCBA3b HEPBHOU U
SHAOKPUHHOU cucTteM. [ umoranamo-runoduzapHas cucrema.

JleMoHCTpanuu

IToptper: U. I1. ITaBnoB.

Tabmuel U cxembl: «OTHOKIETOYHBIE BOAOPOCITN», «MHOTOKIETOYHBIE BOJOPOCINY,
«baktepun», «llpocreitmme», «Opranbl LBETKOBBIX pacTeHui», «CHCTEMBbl OpraHoB
MO3BOHOYHBIX JKHUBOTHBIX», «BHyTpeHHEe CTpOEHHE HACEKOMBbIX», «TKaHU pacTeHHII»,
«KopneBbie cuctembry, «CtpoeHue ctednss», «CTpoeHHE IHCTOBOM TIIACTHHKWY», «TkaHuU
JKUBOTHBIX», «Ckener uyenoBekay, «llumeBapurenbHas cucrema», «KpoBeHocHas cucrtemay,
«/lpixatenbHass  cucrema», «HepBHas cucrema», «Koxa», «MpblleyHas cucremay,
«BpienurensHas cuctema», «DHIOKpPUHHAS cucTteMay, «CTpoeHue MbIby, «MMMyHUTETY,
«KumeunononoctHeie», «CxemMa muTaHus pacTeHui», « KpoBEeHOCHBbIE CHCTEMBI MMO3BOHOUYHBIX
JKUBOTHBIX», «CTpoeHue ruaps», «CTpoeHue IuiaHapun», «BHyTpeHHee cTpoeHue J0KIE€BOro
yepBs», «HepBHas cucrema pwiO», «HepBHas cucrema nsarymkm», «HepBHas cucrema
npecMbIkatomuxcs», «HepBHast cuctema ntuiy, «HepBHas cuctema MIIEKONMHUTAIOMIMX,
«HepBHas cuctema yenoBekay», «Pedaekcy.

O0GopynoBaHHe: CBETOBOW MHKPOCKOI, MUKPOIMPENapaThl OJHOKICTOYHBIX OPTaHU3MOB,
MUKpOIpenaparsl TKaHeH, paKOBUHBI MOJUTIOCKOB, KOJUJIEKIIMM HACEKOMBIX, UTJIOKOXKUX, KUBbBIC
9K3EMILIAPHl KOMHATHBIX PAaCcTeHH, repOapuul pacTeHU pa3HbIX OT/ENIOB, BIaXKHbBIE MTpernapaThl
’KUBOTHBIX, CKEJIEThl TTO3BOHOYHBIX, KOJJIEKIIUU OECIIO3BOHOYHBIX )KMBOTHBIX, CKEJIET YeJIOBEKa,
o0opynoBaHue s JEMOHCTpPAIMU TMOYBEHHOTO ¥  BO3AYIIHOTO TIMTAaHHUS PACTCHUH,
pacuieryieHus Kpaxmana M OenkoB 1oJ JeiictBueM (epMeHTOB, OOOpyJOBaHUE IS



JIEMOHCTPALIMH OIBITOB IO U3MEPEHUIO )KU3HEHHON €MKOCTH JIETKMX, MEXaHU3Ma JbIXaTeIbHbIX
JBUKEHUM, MOJIETN I'OJIOBHOTO MO3Ta Pa3JIMYHbIX KUBOTHbIX.

JlabopaTopHasi padora «/3yueHue TkaHell pacTeHUI.

JlaGopaTropHas padora «/3yueHue TkaHei )KUBOTHBIX).

JlaGopaTropHas padora «/3yueHue opraHoB LIBETKOBOTO PACTEHUSI».

Tema 10. Pa3MHoOeHMe 1 pa3BUTHE OPTraHNU3MOB

®opMbl pa3MHOXKEHUSI OPTaHU3MOB: Oecrionoe (BKJII0Yasi BEreTaTUBHOE) U 110JIoBOoe. Buibl
0ecro0ro pa3MHOKEHUS: TIOYKOBAaHUE, CIIOPYJILMS, (pparMeHTalus, KJIOHHPOBAHUE.

ITonoBoe pasmuHoxkenue. IlonoBeie kneTku, wim ramersl. Meio3. Craaum Mmeno3sa.
IToBenenue xpomocoM B Menose. Kpoccunrosep. bruonorndeckuid CMbICI MeH03a U II0JIOBOTO
npouecca. Melo3 1 ero MecTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzaponpiieBoe  pasButhe. l'ameroreHe3 y JKUBOTHbIX. IloyoBble — Kene3bl.
OOpa3oBaHue U pa3BUTHE MOJOBBIX KJIeTOK. CrepmaroreHe3 u oorene3. CTpoeHHE IMOJIOBBIX
KJIETOK.

OmnogoTBOpeHHEe M AMOPUOHAIBHOE Pa3BUTHE >KUBOTHBIX. CrHOCOOBI OIIIOIOTBOPEHUS:
Hapy’kKHOe, BHyTpeHHee. [lapTeHorenes.

WuauBuayanbHOE pa3BUTHE OPTaHU3MOB (OHTOTeHe3). DMOPHUOIOTHsS — HayKa O pa3BUTHH
opranusMoB. Mopgoeenes — 00Ha u3 enaguwvix npoodrem ambpuonocuu. Konyenyus mopghocernos
u mooenu mopghocenesa. Ctaguu >MOPHOTEHE3a KUBOTHBIX (Ha MpUMepe JITYIIKH). J{pobieHue.
Tunsl apobnenus. [emepmunuposanuoe u Hedepmunupoganuoe opodnenue. brnacmyna, munol
onacmyn. Oco6eHHOCTU APOOJIEHUs MIIEKOMUTAIOMUX. 3apOoJIbIIIeBbIE JUCTKU (TacTpyJIsLus).
3aknajKka OpPraHoOB W TKaHEW W3 3apOJBIIIEBBIX JHMCTKOB. B3anMmHOe BiIMsSHUE YacTel
pa3BUBAOIIETOCS  3apojibliia  (3MOpUOHANTbHAS HWHAYKIMS). 3akiajgka IulaHa CTPOCHHS
JKUBOTHOTO KakK pe3ylbTaT HepapXWYeCKHX B3aMMOJEWCTBUI TreHOB. BnusHue Ha
AMOPHOHAIBHOE PAa3BUTHE PA3IMYHBIX (DAKTOPOB OKPYKAIOLIEH CpeIbl.

Poct u pasButrue xuBoTHbIX. IlocTamOpuoHanbHbIl nepuon. Ilpsmoe u Hempsimoe
pasButue. PaszButne ¢ Meramopdo3oM y OECMO3BOHOYHBIX M TTO3BOHOYHBIX JKMBOTHBIX.
bronoruueckoe 3HaueHue MPSMOrO0 M HENPSMOrO Pa3BUTHUSA, UX PACHPOCTPAHEHUE B IPHUPOJE.
Tunbel pocta KUBOTHBIX. akTOpbl PETYJSIIUU POCTAa KUBOTHBIX U denoBeka. Craguu
MOCTAMOPHUOHAIIBHOTO DPa3BUTHS y JKUBOTHBIX M uejoBeka. [lepuoJpl OHTOreHe3a 4YelloBeKa.
Crapenue u cMepTh Kak OMOJIOrMYecKHe MPOLECCHI.

PasmHoxxenue u pasButue pacteHuil. ['amerodur m crnopodur. Melo3 B KU3HEHHOM
nukie pacreHuil. OOpa3zoBaHMe cmop B Imporecce Meioza. ['ameToreHes y pacTeHM.
OImIog0TBOPEHNE H PA3BUTHE PACTUTEIBHBIX OpPraHuW3MOB. [[BOWHOE OIJIOAOTBOPEHUE Y
[[BETKOBBIX pacTeHuil. OOpa3zoBaHue U pa3BUTHE CEMEHHU.

MexaHu3MBbI pEryJsliud OHTOTE€HE3a Y PACTEHUH U )KUBOTHBIX.

JleMoHCTpanun

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

Tabmuuel u cxembl: «BereraTuBHoe pazMHOkeHUe», «THUIbl 0ecroioro pa3MHOKEHUSY,
«Pa3MHOXkeHHE XJTaMHJIOMOHAb», «Pa3zMHOXeHUE JBriIEHb», «Pa3MHOXEHHE THUIPBI,
«Meito3», «Xpomocombly, «['amerorenes», «CTpoeHHE SWLEKICTKA U CIIEPMATO30UIa,
«OcHOBHBIE cTaauu OHTOreHe3a», «lIpsMoe u Hempsmoe pa3Butrue», «PazButue Maiickoro
Kyka», «PazBurue capanum», «Pa3Butue narymkn», «/{BOMHOE OIIOJOTBOPEHHE Y IBETKOBBIX
pacteHui», «CTpOe€HHUE CEMSIH OJHOIOJbHBIX M ABYIOJBHBIX pacTeHUN», «KU3HEHHBIN LUK
MOpPCKOM  KamycTeD», «JKu3HEHHBI 1UKI Mxa», <«OKHW3HEHHBI LMKJI NAnOpOTHUKAY,
«KU3HEHHEBIN UK COCHED).



OOGopyaoBaHUE: CBETOBOM MHUKPOCKOI, MUKPOIIPENapaThl SHUIIEKJIECTOK U CIIEPMaTO30U/ OB,
Mojienb «L{uKI pa3BUTHS JIATYIIKWY.

JlabopaTopnasi paGora «l3yueHue CTpOEHMsSI TMOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

IIpakTuyeckass padora «BblsiBIIeHHE NPU3HAKOB CXOJCTBA 3apOAbIIIEH MO3BOHOYHBIX
YKUBOTHBIX).

JlabopaTopnasi pabora «CTpoeHHE OpraHOB Pa3MHOKEHUS BBICILIUX PACTECHUI».

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

Hcropusi cTaHOBIIGHUS W Pa3BUTHS TeHETUKH Kak Hayku. Paborel I'. Menpens, I'. ne
®pusa, T. Moprana. Ponbp oreuecTBEHHbIX YUYEHBIX B pa3BUTHM reHeTuku. Paborer H. K.
Konsosa, H. U. BaBunosa, A. H. benosepckoro, I'. 1. Kapneuenko, 0. A. ®ununuenko, H. B.
TumodeeBa-PecoBckoro.

OCHOBHbIE T€HETUYECKUE MOHATHUS U CUMBOJIbL. ['OMOJIOTHYHBIE XPOMOCOMBI, aJIEIbHbIE
IeHbl, aJIbTEPHATUBHbIC NPU3HAKH, JTOMMHAHTHBIM M PELECCUBHBIA NPU3HAK, TOMO3UIOTA,
TeTepO3UroTa, YUCTas JIMHUS, TUOPUABI, reHOTHN, (GeHoturn. OCHOBHBIE METOJbl TC€HETHUKU:
TUOPUAO0IOTHYECKHM, IUTOTOTUYECKHI, MOJIEKYIISIPHO-TE€HETUYECKHI.

JdeMoHcTpannmn

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

Tabmuie! U cxeMbl: « MeTOIbI TeHETUKI, «CXEeMBI CKPEUTUBAHUS.

JlaGopaTopHnas pa6ora «/po3o¢puia kak 00bEKT FeHETUYECKUX HCCIIEJOBAHUI .

Tema 12. 3aK0HOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpuanoe ckpemuBanue. IlepBbiii 3akoH MeHaens — 3aKoH e€IMHOOOpPa3Hs
ruOpusioB nepBoro nokojeHus. IlpaBuno gomuHupoBaHus. Bropoil 3akoH MeHnens — 3aKkoH
pacuieneHus npu3Hakos. L{uTomoruueckue 0CHOBBI MOHOTHOPUAHOTO CKpenuBanus. ['unoresa
YUCTOTHI FaMeT.

AHanuzupyromiee — ckpemuBaHue.  [IpoMexyTouHbIi ~ XapakTep — HaclleJJOBaHMS.
Pacmiennienue npu3HaKkoB MIPU HETIOJIHOM JIOMUHUPOBaHUH.

Jurubpunnoe ckpemuBaHue. TpeTuil 3akoH MeHzens — 3aKOH HE3aBHCHMOTO
HacJIeJOBaHMsI MPU3HAKOB. [{uTomornueckrie 0CHOBBI AUTUOPUTHOTO CKPELBAHUS.

CueruienHoe HacnenoBanue npu3HakoB. Padoter T. Moprana. CuerieHHOe HacaeI0BaHNE
T€HOB, HApYLICHHUE CLEIUIEHNUS MEX1y TeHaMU. XpOMOCOMHas TEOpHsI HaCJIE€ICTBEHHOCTH.

I'enetnka mona. XpOMOCOMHBIM MEXAaHU3M OIPEAEIEHUS MMoJIa. AyTOCOMBI M IIOJIOBBIE
XpPOMOCOMBI. ['OMOTamMeTHBI M TeTeporaMeTHBIM MOJ. ['eHeTmyeckas CTPYKTypa HOJOBBIX
xpomocoM. HacnenoBanre npu3HaKoB, CLEMJICHHBIX C TIOJIOM.

I'enotun kak uesnoctHas cucrema. [lneforponus — MHOKECTBEHHOE JIECHCTBHE TI€HA.
MHoOeCTBEHHBIM ayuienu3M. B3aumoneicTBuE HeaUleNbHBIX TIeHOB. KommiemeHTapHOCTb.
Onwucra3s. [Tomnmepns.

['eHeTMYECKUMIT KOHTPOJb PA3BUTHS PACTEHUM, J>KMBOTHBIX M 4YEJIOBEKa, a TaKxke
(U3MOJIOTMYECKUX TMPOIECCOB, TOBEACHUS W KOTHUTUBHBIX (yHKUMH. ['eHeTmueckue
MEXaHU3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aMMOJACUCTBUS «XO35MH — MapasuT» U «XO3iUH —
MUKpoOnom». ['eHeTHuecKkre acreKTbl KOHTPOJIS U U3MEHEHUS HacjeICTBEHHON nH(popMaluu B
MTOKOJIEHUSIX KJIETOK M OPraHU3MOB.

JleMoOHCTpanuu

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



Tabmumupl u cxemsl: «IlepBbiii 1 BTOpoi 3akoHBI MeHnensn», « Tpetuii 3akon Menaems»,
«Ananusupyroniee ckpeuuBanue», «Hemnonnoe noMmunupoBanuey», «CliemiieHHOE HAaclleJOBaHUE
MPHU3HAKOB Y Mpo3oduinshy, «I'eHeTnka monay, «Kapuotun yenosekay, «Kapuotun apo30Quisy,
«Kapuotun ntuisl», « MHOXKECTBEHHBIN ajIeaIn3M», « B3anmoencTere reHoBy.

O6opynoBaHue: MOAENb AJSl JIEMOHCTPAllMU 3aKOHOB €IMHO00pa3us ruOpHa0B IEPBOro
MOKOJICHHSI M PACUIEIUIEHUs] MPU3HAKOB, MOJEIb JJISI JEMOHCTPALMM 3aKOHA HE3aBUCUMOIO
HACJICIOBAHUS MIPU3HAKOB, MOJIEIIb JJISl IEMOHCTPAlMU CUEIUICHHOTO HACJIEIOBAHUS IPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKpoTpenapar: «Jpo3oduiay.

IIpakTuyeckas padora «l3yueHue pe3ynbTaTOB MOHOTHOPUIHOTO CKPEIIUBAaHUS Y
JPO30(HITBD).

IIpakTuyeckass padora «V3ydyeHue pe3yapbTaTOB IUTHOPHAHOTO CKPEUIUBAHUS Y
JPO30(UITBD».

Tema 13. 3akoHOMepPHOCTH U3MEHYMBOCTH

BsanmopelictBie TeHoTHa W cpeabl mpu (opMupoBaHHH (eHoTHna. V3MEeHUYMBOCTH
npu3HakoB. KauecTBeHHbIE W  KOJUYECTBEHHBIE TpPHU3HAKK. BUIbl  HM3MEHYHBOCTH:
HEHACJIEACTBEHHAs U HACJIEICTBEHHAS.

MonudukanronHas U3MEHUYMBOCTb. Ponb cpeabl B (GOpMUPOBAaHUM MOIUGDUKAIIMOHHON
n3MeHunBocTu. Hopma peakuuu npusHaka. BapuanuonHbll psii U BapuanuoHHast kpusas (B.
Horanncen). CBoiicTBa MOIU(PUKAIIMOHHON H3MEHYHMBOCTH.

['enoTunuueckass u3MeHYMBOCTb. (CBOWCTBA TEHOTUIIMYECKOW M3MEHUYMBOCTH. Bujbl
TeHOTUITUNYECKOW N3MEHYMBOCTU: KOMOMHATUBHASI, MyTallUOHHASI.

KomOuHaTtuBHas M13MEHUYMBOCTh. Melo03 U MOJI0OBOM MPOIEeCC — OCHOBA KOMOMHATUBHOMN
W3MEHYUBOCTH. POJIb KOMOMHATHUBHON U3MEHUYMBOCTU B CO3JJaHUU T€HETUYECKOTO Pa3HOOOpas3us
B [Ipe/iesiax OJIHOTO BUJIA.

MyTaimoHHass W3MEHYMBOCTb. BHAbl MyTauuid: TE€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHBIE W WHAYHIUPOBAaHHBIE MYTalMH. SIAEpHBIE M IUTOIUIA3MAaTHYECKHE MYTallUH.
ComMaruueckre W TMOJOBbIe MyTanuu. [[puYMHBI BOSHUKHOBEHHS MyTaiui. MyTareHsl U UX
BIIMSIHMUE HA OpPraHU3Mbl. 3AKOHOMEPHOCTH MYTAI[MOHHOTO Mpolecca. 3aKOH TOMOJOTUYECKHUX
psagoB B HacneacTBeHHOW wu3MeHunBocTd (H.M. BasunoB). BHesnepHas W3MEHUYMBOCTH H
HACJIEICTBEHHOCTb.

Onucenemurxa u 3NUSEHOMUKA, DPOJb INULEHEMUYECKUX (PaKmopo8 6 HACIe008aHuu U
UBMEHYUBOCIU PEHOMUNUYECKUX NPUSHAKOE ) OP2AHUZMOB.

JleMoHCTpanun

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

Tabmumpl 1 cxembl: «Buabl m3mMeHUnBOCTHY, «MoOaMUKAIIMOHHAS HW3MEHYHBOCTHY,
«KomOvHaTuBHAsT ~ M3MEHYHMBOCTH»,  «Meio3»,  «OmnomorBopeHue»,  «l eHernuyeckue
3a00JIeBaHUS YeNIOBEKay», « BUIbI MyTammiiy.

OOGopynoBaHue: >KMBBIE W TepOapHbIC HK3EMIUIIPHl KOMHATHBIX PACTEHUW, PHUCYHKH
(dotorpadun) >KMBOTHBIX C PA3IMYHBIMU BUJAMU U3MEHYUBOCTH.

JlabopaTopnasi pabora «McciemoBaHue 3aKOHOMEPHOCTEH  MOAU(DUKAIIMOHHOM
n3MeH4nBOCTH. [IocTpoeHre BaprallMOHHOIO psiia U BapUALMOHHOW KPUBOW».

IIpakTuyeckas padora «MyTtamuu y 1po30Quiibl (Ha TOTOBBIX MUKPOTIPEapaTax)y.

Tema 14. I'eHeTHKA YeJI0BEKa

Kapuotun uenoBexka. MexayHapoaHasi MporpaMMa HCCIIEIOBaHMUS Te€HOMa YeJIOBeKa.
MeTobl U3Y4YeHHSI TCHETUKH YETIOBEKAa: TeHEANIOTHUECKU, ONM3HEIIOBBIN, [UTOTCHETHIYECKHIA,
MONYJIALIMOHHO-CTATUCTUYECKUH, MOJIEKYJIsIpHO-TeHeTnYeckuii. COBpPEMEHHOE OIpe/esieHne



TE€HOTHIA: IOJJTHOT€HOMHOE CEKBEHUPOBAHNE, TEHOTUIIMPOBAHUE, B TOM 4yHcie ¢ momoubto [TI[P-
ananu3a. HacnencrBennsie 3a001eBanus 4eI0BeKa. | eHHbIE 1 XpOMOCOMHBIE O0JIE3HN YETIOBEKA.
bone3nun ¢ HacneaCTBEHHOM MNPEApacIONOKEHHOCThI0. 3HAUYEHHWE MEJAMIIMHCKONW T€HETUKH B
MPEIOTBPALICHUH M JICUEHUU TeHETHUYECKUX 3a00JieBaHUM 4YesloBeKa. MeauKo-TeHeTH4ecKoe
KOHCYJIbTHpOBaHHE. CTBONOBBIE KIETKU. [I0HATHE «T€HETHYECKOro Ipy3a». DTHUYECKUE aCIIEKThI
UCCIICIOBaHMI B O0JIACTH PEIaKTUPOBAHMSI T€HOMA U CTBOJIOBBIX KJIETOK.

['enerndeckue (HakTOpHl MOBBIMICHHOW YYBCTBUTEIBHOCTH YEJIOBEKA K (PU3UYECKOMY U
XUMUYECKOMY 3arpsA3HEHUIO OKpYXKarollel cpeabl. l'eHeTnueckas MpeapacroiaoKeHHOCTh
YEJIOBEKa K MMaTOJOTUSIM.

JleMoOHCTpanuu

Tabmuner u cxembl: «Kapuotum denoBekay», «MeToApl M3yYeHUS] TCHETUKH YEJIOBEKay,
«"eneTnueckue 3a001€BaHUs YETIOBEKAY.

IIpakTuyeckast padora «CocTaBlI€HUE U aHATIU3 POJIOCIOBHOW.

Tema 15. Cenexuusi opraHu3MoB

JlomecTukanus U cenekuus. 3apoXkIEeHHUE CEeJIeKIMM U JoMecTukauuu. Yuenue H. U.
BapuinoBa o LleHTpax mpoucXoKIeHUsI 1 MHOT00Opa3usi KyJIbTYPHBIX pacTeHui. Ponb cenexiuu
B CO3/JIaHMM COPTOB pacTeHUW M Nopoa KHUBOTHbIX. CoOpT, mnopojaa, IITaMM. 3aKOH
TOMOJIOTUYECKUX PSAJOB B HAciaeACTBEHHON m3MeHunBocty H. WM. BaBuioBa, ero 3HaueHue mjist
CEJIEKIIMOHHOM paboTHI.

MeTtopl cenekinoHHON paboThl. MICKycCTBEHHBII O0TOOp: MacCOBbI U UHIUBUIYaTbHBIM.
Otanbl KOMOWHAIIMOHHON cenekiuu. VcnpiTanue mpousBoauTesei mo motoMctBy. OTOop mo
TEHOTUITY C MIOMOIIBIO OIIEHKU ()EHOTUIIa TOTOMCTBA U OTOOP MO FEHOTHUITY C MOMOIIBIO aHAIN3a
JHK.

HckyccTBeHHBI MyTareHe3 Kak METOJ] CENeKIMOHHOW paloThl. PamuanuoHHBIN U
XUMHYECKH MyTareHe3 KaK MCTOYHMK MyTallMid y KyJIbTYPHBIX (DOpM OpraHHU3MOB.
Hcnonp30BaHWe T'€HOMHOTO pEJAKTUPOBaHMS M MeEToAoB pekoMOuHaHTHbIX JIHK s
MIOJIYYEHUSI UCXOTHOTO MaTepHaa JUlsl CEJIEKIINH.

[Tonydyenne monumuonaoB. BHyTpuBuaoBas rTuOpuau3anus. bIM3KOPOICTBEHHOE
CKpelrBaHue, Wik UHOpUauHT. HepoacTBeHHOE CKpelrBaHue, Win ayTopuauHr. ['etepo3uc u
ero mnpuuuHbl. Vcnonb3oBaHue rerepo3uca B cenekiuu. OtaanéHHas rudpuau3anus.
[Ipeononenue Oecruiogusi MEXBHIOBBIX T'MOpUAOB. JlOCTHMXKEHHSI CENeKIUHW pacTeHUd u
KUBOTHBIX. «3€1EHAs PeBOIOYUL.

CoxpaHeHHe U U3yYEHHE T'€HETHYECKHUX PECYpPCOB KYJIbTYPHBIX PACTEHHM W HUX JUKUX
poauyeil s co3aHusl HOBBIX COPTOB M THOPHIOB CEIbCKOXO3IUCTBEHHBIX KYJIbTYp. M3yuenue,
COXpaHeHue U YnpaeieHue 2eHemudecKUMU pecypcamu celbCKOX03AUCMEEHHbIX U NPOMbICI0BbIX
HCUBOMHBIX 8 YENAX VIYYUIEHUS CYUWeCMBYIOWUX U CO30aHU HOBLIX NOPOO, JUHULL U KPOCCO8, 8
MOM Yucie ¢ NpUMEHeHUeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUL, NepedosbiX udel U
NnepcneKmuBHbIX MexHoI02Ul.

JleMoHCTpanun

IToprpersr: H. Y. BaBunos, 1. B. Muuypum, I'. JI. Kapneuenko, I1. I1. JIykssnenko, b. JI.
Acraypos, H. bopnoyr, /1. K. benses.

Tabmuipe! 1 cxembl: «L{eHTpbI MPOUCXOKIECHUS U MHOT000pa3us KyJIbTYPHBIX pacTEHUI,
«3aKOH TOMOJIOTMYECKHMX PSIOB B HACJIEACTBEHHONM HM3MEHUYMBOCTH», «MeETonbl CceleKuun»,
«Otnanéunas rudpuauzanus», «MyTtareHesy.

JlabopaTopnasi pabdora «/3ydeHue cOpTOB KyJbTYypHBIX PACTEHMM M NOPOJ TOMAIIHUX
AKUBOTHBIX».



JlaGoparopHas padora «/3yueHne METO0B CENEKIIMU PACTEHUI.

IIpakTyeckas padora «lIpuBuBKa pacTeHui».

Ikcekypeusi «OCHOBHBIE METO/BI M JIOCTH)KEHUS CEJIEKIIMM PAaCTEHUM M KUBOTHBIX (Ha
CEJICKLIMOHHYIO CTAaHLMIO, MJIEMEHHYI0 ()epMy, COPTOMCIBITATENIbHBIM Y4acTOK, B TEIUIMYHOE
XO03sIMCTBO, B JIaOOPATOPHUIO arpOyHUBEPCUTETA WIIM HAYYHOT'O LIEHTPA)».

Tema 16. BuoTeXHOJIOTUsI M CHHTeTHYeCKasi 0MoJ10rus

OOBeKThI, HCIONB3yeMble B OHOTEXHOJIOTUH, — KJIETOYHBIE M TKAaHEBBIE KYJbTYPHI,
MHUKPOOPIaHU3MBbl, HUX XapaKTepuUcTHKa. TpaauiuoHHas OUOTEXHOJIOTUA: XJeOoleueHue,
HOJyYeHHE KUCIOMOJIOYHBIX MPOIYKTOB, BUHOAEne. Mukpoouonornueckuit cuure3. OOBEKThI
MUKpPOOHOJIOTHYECKUX TeXHOJorui. [Ipon3BoacTBO O€nKa, aMUHOKHMCIOT U BUTAMUHOB.

CozaHue TEXHONOTMM ¥ MHCTPYMEHTOB  IIEJICHANpPaBJIEHHOTO  M3MEHEHUs U
KOHCTPYUPOBaHUS T€HOMOB C LIEJIbIO NTOJIy4EHHsI OPTaHU3MOB U UX KOMIIOHEHTOB, COACPKAIIUX
HE BCTpEYarolluecs B IpUpoJie ONOCUHTETUYECKHE TYTH.

Kiterounas nHxeHepus. MeTonpl KyibTypbl KJIETOK M TKaHEH PacCTEHUM M KMBOTHBIX.
Kpunobanku. Comarnueckasi ruOpuau3amus U comatndeckuii smOpuoreHe3. Vcmonp3oBaHue
raliOuIoB B CENEKUUU pacTeHuil. [lonyuenue MOHOKIOHANbHLIX anmumen. Hcnonvzoseanue
MOHOKNOHANbHBIX U NONUKIOHANbHLIX aHmumen 6 meouyure. VICKyCCTBEHHOE OIJIOZJOTBOPEHHE.
PexoHCTpyKIMS SANWIEKIETOK M KIOHUPOBAaHUE >KUBOTHBIX. METOA TpaHCIUIAHTALMU sIIEp
KIETOK. Texnonocuu 0300po6neHus, KyIbMmueUpoGaHus U MUKPOKIOHANbHO20 DA3MHOICEHUS
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpoMOCOMHasl M T€HHas MH)KeHepHsl. VICKyCCTBEHHBIN CHHTE3 IeéHa U KOHCTPYHMPOBAHUE
pexomOunantHeiX JHK. Cosoanue mpanceennvix opeanuzmos. JlocTuxkeHUs W TEPCHEKTUBBI
XPOMOCOMHOM W TEHHOM WHXEHEpUU. OKOJIOTUYECKHE M OSTHYECKHE Npo0JIeMbl TIe€HHOU
UHXXECHEPUHU.

Menununackue ouorexnonoruu. IloctrenoMHas nudposast meaununa. [TLP-auarnoctuka.
MeTab010MHBIHM aHaIU3, TEHOLIEHTPUYECKHUI aHaIN3 POTEOMa YeI0BeKa JIJIsl OLIEHKHU COCTOSHUS
ero 310poBbs. Vcmonb3oBaHME CTBOJIOBBIX KIIeTOK. TapretHass Tepamus paka. 3D-
OuomH)xeHepuss i pa3paboTku  (PyHAaMEHTaIbHBIX OCHOB MEIUIMHCKMX TEXHOJIOTHH,
CO3/IaHUSI KOMIUIEKCHBIX TKaHEH CcoYeTaHWeM TEXHOJOIMi TPEXMEPHOro OHONpPUHTHHIa M
ckaddonauHra s peuieHus 3a1a4 NepcoOHaTN3UPOBAHHON MEIULIUHBI.

Co3manne BEKTOPHBIX BAaKIMH C IO OOecreueHruss KOMOWHUPOBAHHOW 3allUTHI OT
Bo30yauteneir OPBU, ycTaHoBieHHE MOJIEKYJSPHBIX MeXaHU3MOB (yHKimonupoBanus PHK-
CoJIepKallMX BUPYCOB, BBI3BIBAIOIINX 0COOO OMAcHbIe 3a00JIeBaHMsI YeIOBEeKa U )KUBOTHBIX.

JleMoOHCTpanun

Tabmuupr u  cxembl: «Vcrnonp3oBaHME  MHUKPOOPraHM3MOB B MPOMBIIIJIEHHOM
IIPOU3BOJCTBEY, «KieTouHas nHxeHepus», «['eHHas HHKEHEpUI».

JlaGopaTopHnas pa6ora «/3yueHre 00beKTOB OHOTEXHOIOTHI.

IIpakTuyeckas padora «IloayueHrne MOJTOYHOKHUCIBIX MPOAYKTOBY.

Ikekypeust «broTexHonorus — BaxkHei1as npou3BOAUTENbHASI CHJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE TIPOU3BOJICTBO)».

11 KUIIACC

Tema 1. 3apo:xaeHne u pa3BUTHE IBOJIONHMOHHBIX NPeACTABJICHUH B 0M010rHI
OpomtonmonHas Teopust Y. [lapsuna. [Ipeanoceuiku BOZHUKHOBEHUS JapBUHMU3Ma. JKu3Hb
Y Hay4Had nesTenbHocTh Y. JlapBuHa.



JBwxymue cuiasl 3Boionud  BugoB 1o Y. JlapBuHy (BBICOKAas MHTEHCHBHOCTb
PasMHOKEHHUsSI OpPraHU3MOB, HACIIEACTBEHHAs HM3MEHYMBOCTh, OOppOa 3a CyIIeCTBOBaHHE,
€CTECTBEHHBIN M UCKYCCTBEHHBIN 0TOOD).

Odopmnenune cuaTeTndeckoit Teopuu 3Botonuu (CTD). HeltrpanbHas TeopHs 2BOJIIOIUH.
CoBpeMeHHas 3BOJIOLMOHHAsT OMOJIOrus. 3HaueHHE HBOJIOLMOHHONW Teopuu B (POpMUPOBAHUU
€CTECTBEHHO-HAYYHOU KapTUHBI MUDA.

JleMoOHCTpanuu

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

Tabmuubl n cxemsl: «Cucrema xuBoi npupoasl (mo K. Jlunaero)», «JlecTHua >KUBBIX
cymectB (mo Jlamapky)», «Mexanusm (opMupoBaHus MPUCHOCOOICHUNH Yy pacTeHUuidl u
AKUBOTHBIX (110 Jlamapky)», «Kapra-cxema mapuipyra nyremectsust U. Jlapsunay», «Haxonku Y.
HapBuna», «®Popmbl 60pbOBl 3a cymectBoBaHue», «lloponel romy6eit», «MHoroobpasue
KyJbTYpHBIX (hopM KamycTsD», «I1opoabl TOMaNIHUX KUBOTHBIX», «Cxema 00pa3oBaHUsT HOBBIX
BugoB (o Y. JlapBuny)», «Cxema COOTHOIIEHMS JIBHXKYLIUMX CHUJI 3BOJIOLUN», «OCHOBHbBIE
HOJIOKEHUS CUHTETUYECKOM TEOPHH IBOJIFOLIII.

Tema 2. MUKpPO03BOIIOLUSA U €é pe3yJibTaThl

[Tomynsimust kak 3naeMeHTapHas eAuHuLa 3BoolMU. COBpEeMEHHBbIE METOJbl OLEHKU
TEHETUYECKOT0 pa3HO00pa3us U CTPYKTYphl nonyssaiuil. I3meHnenue reHo(oH1a NOMyJIsIUM KaK
3JIEMEHTApHOE 3BOJIOLMOHHOE SBJICHUE. 3aKOH reHeTndyeckoro pasHoBecus [Dx. Xapau, B.
Baiin6epra.

OnemeHTapHble (QakTOpbl (IABWXKYIIHME CHJIbI) HBOJIOUMHU. MyTallMOHHBIM Mpolecc.
Kom0OunatuBHass u3mMeHUMBOCTh. [lpeil) reHoB — ciayuaiiHble HEHalpaBli€eHHblE W3MEHEHUs
qacToT ajuiesed B momymsauusax. D¢¢ekT ocHoBatens. IDpgexkm OYMuLIOUHO20 20PIbILUKA.
CHuoicenue eenemuuecko2o paznooodpaszus. npudunsvl u credocmeus. Illposaenenue s¢ghgpexma
Opetiha 2enos 6 Oonvuwux u manvix nonyaayusx. Murpanuu. W3omsmus  momymsiui:
reorpaduueckas (MpoCTpaHCTBEHHAs ), OnoIoruyeckas (penpoyKTUBHAS).

EcrectBenHblif oTO0p — Hampamstomuil ¢aktop 3Bomonnu. PopMbl ecTeCTBEHHOTO
oTOopa: NBHUXKYIIMHA, CTaOWIM3UPYIOLIMH, paspbiBatomuil (qu3pynTtuBHblii). IlomgoBoit otdop.
Bo3HMKHOBEHME 1 HBOJIIOLINS COLIMATILHOTO MOBEACHUSI )KUBOTHBIX.

[Tprcnoco0IeHHOCT OpraHM3MOB KakK pe3ysbTaT MHUKPO3BOJIOLUMU. Bo3HHMKHOBEHUE
npucnocoOiaeHuit y opranuzmMoB. ApomMopdo3bl U uanoagantanuu. [Ipumeps! npucnocodieHuit
y OpraHu3MoB: Mopdosnorndeckue, (QHU3NOIOrHYECKHe, OWOXMMHUYECKHE, IOBEICHUECKHE.
OTHOCHUTEIBHOCTH IPUCIIOCOOIEHHOCTH OPTraHU3MOB.

Bun, ero xputepuum u cTpykTypa. BumooOpa3zoBaHue Kak pe3ynbTaT MHKPOIBOJIIOLMH.
W3onmsauust — ximroueBoil ¢(akrop BupooOpazoBanus. I[lytm M cmocoObl BHI000pa3oBaHUS:
ajtonaTpuueckoe  (reorpauyeckoe), CUMIATPUUECKOe (PKOJIOTUYECKOE), «MTHOBEHHOE»
(monmummonau3anys, THOpuaN3anus ). JIMTeTbHOCTh YBOIOIIMOHHBIX TTPOIIECCOB.

Mexanu3mbl GOpMUPOBAHUS OMOIOTUYECKOTO Pa3HOOOpa3Hsl.

Ponp  »BOmIOIMOHHON OuoMOrMM B  pa3pabOTKE HAYYHBIX METOIOB COXPaHEHUS
O6unopazHooOpaszus. MUKPOIBOMIONUS W KOIBOJIOLUS IMApa3sUTOB U HMX X035ieB. MeXaHH3MbI
(bopMHUPOBaHHS YCTOMIMBOCTH K aHTHOMOTHKAM U CIIOCOOBI OOPHOBI C HEM.

JleMoHCTpauMu

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

Tabnuubl 1 cxembl: «MyTalMOHHAS U3MEHUYUBOCTBY, «[lomynsiuonHas CTpyKTypa BUIay,
«Cxema mposiBieHHs 3akoHa Xapau—BaiiHOepra», «/IBmwkyIue CHIIBI  DBOJIIOIIUNY,



«JKoJIoTUYEeCKasi WM3OJSIUS TOMyJ I  ceBaHCKoW Qopenn», «l'eorpadudueckas W30ISAIUS
JMCTBEHHUIIBI CHOMPCKOM M JTMCTBEHHHIIBI 1AaypCcKoit», «llomynsioHHbIe BOJTHBI YUCIEHHOCTH
XUITHUKOB U XKepTB», «Cxema IeHCTBHA ecTecTBEHHOro otbopa», «Popmbl OOpbOBI 32
CYILIECTBOBaHHE, «MHycTpuanbHblil MEJTaHU3MY, «KuBbie HCKOIIaeMbIe,
«ITokpoBUTENbCTBEHHAs OKpacka KHBOTHBIX», «lIpemympexnaromias okpacka >XHBOTHBIX»,
«Duznonoruyeckue agantanum», «IIpucrnocoOIeHHOCTh OPraHU3MOB U €€ OTHOCHUTEIBLHOCThY,
«Kpurepun Buga», «Buabl-nBoiiHukn», «CrpykTypa Buga B npupoge», «CrnocoOsl
BUJ000pazoBanus», «l'eorpadmyeckoe BuI00Opa3oBaHMe TpEX  BUIOB  JIAHABIIICHY,
«IJKoNoruueckoe BHUI000pa3oBaHKME BUAOB cHHUL, «llomummounasl pacrenuit», «KamyctHo-
peneyHbId THOPHUIY.

OO6opynoBanue: repOapuy pacTCHHA, KOJUICKIIMA HACCKOMBIX, Yydesa MTHUIl U 3BEpeH ¢
npUMepaMu pa3jMYHbIX MPUCIOCOONICHUH, Yyyena MTHUIl U 3Beped pa3HbIX BUIOB, repbapuu
pacTeHuii OJIM3KUX BHUJIOB, 00Pa30BaBIINXCS PA3TUYHBIMU CIIOCOOAMHU.

JlabopaTopHasi padota «BrisiBiIeHIE H3MEHUNBOCTH y 0COOEH OJTHOTO BUIAY.

JlabopaTopunasi padora «lIpucrmocoOneHuss OpPraHU3MOB H WX OTHOCHUTEIBbHAS
1EJIeCO00Pa3HOCThY.

JlabopaTopnasi pabora «CpaBHeHUE BUI0B M0 MOP(POIOTrHIECKOMY KPUTEPHIOY.

Tema 3. Makpo3Bosionusi 1 e€é pe3yJbTaTbl

MeTtobl u3yueHuss MakposBoiolMy. [laneonTonornyeckue MeToAbl U3y4E€HUS SBOIOIHH.
[Tepexonubie Gopmbl U PUIOTEHETUYECKUE PSIBI OPTAHHU3MOB.

buoreorpapuueckue Metonsl uszydeHus sBomouuu. CpaBHeHue @uopsl U (ayHbI
MaTepUKOB U OCTpOBOB. broreorpaduueckue oomactu 3eMian. BUabl-oHIEMUKH U PETUKTHI.

OMOpPHOIOTHYECKHE U CPaBHUTEIBHO-MOPQPOIOTUYECKUE METO/bI W3YUYEHHS SBOJIOIHH.
I'eHeTnyeckne MEXaHU3MBI 3BOJIOLMU OHTOTE€HE3a U IOSIBJICHMS DBOJIOLMOHHBIX HOBILECTB.
I'oMostornyHble ¥ aHAJIOTMUYHbIE OpraHbl. PyquMeHTapHbIe Opranbl U aTaBU3Mbl. MoJekysipHo-
FeHeTUYeCKne, OWOXMMHUYECKMEe M  MaTeMaTH4YeCKHEe METOJAbl M3yYeHHUs  HBOJIIOLHUU.
["'omonornunsie renbl. CoBpeMeHHbIE METO/IbI TIOCTPOECHUSI (PUIIOT€HETHUYECKHX J1EPEBHEB.

XPOMOCOMHBIE MyTallUi U SBOJIIOLMSI TEHOMOB.

OOume 3aKOHOMEpPHOCTH  (TpaBWiia)  3BOJMOUUHU. [lpunyun  cmenvl  QyHKyui.
HeoOpaTtumocTs 3Bostoninu. AnantuBHas paguanus. HepaBHOMEpHOCTH TEMITOB 3BOJIOLUH.

JleMoOHCTpanun

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

TabGmuupl u cxembl: «PUIOreHETUYECKHH PsIT JIOIAAN», «APXEONTEPUKCY, «3Bepo3yOnie
amepby, «Creronedans», «Punnodursy, «CemeHHble ManopoTHUKN», «buoreorpaduueckue
30HBI 3emnn», «Jlperid koHTHHEHTOB», «PemukThl», «HavambHble cTaguy SMOPHOHATBEHOTO
pa3BUTHS  TO3BOHOYHBIX  JKMBOTHBIX», «['OMOJIOTMUHBIE M  AHAJIOTMYHBIE  OPIaHBDY,
«PyauMeHTB», «ATaBU3MBDY, «XpOMOCOMHBIE HAOOpBI uelOBEKa W IIUMIMaH3e», «[aBHbIE
HaIpPaBJIEHUS IBOJIOLUNY, «O01IHE 3aKOHOMEPHOCTHU HBOJIIOLIUNY.

O6opynoBaHue: KOJUIEKIUH, repOapuu, MYJISKM HCKOMAeMbIX OCTaTKOB OPraHU3MOB,
MYJISKA TOMOJIOTUYHBIX, QHAJIOTMYHBIX, PyJAMMEHTapHbIX OpraHOB M aTaBU3MOB, KOJUIEKLIUU
HACEKOMBIX.

Tema 4. IIpoucxo:kaeHune U pa3BUTHE )KU3HU HA 3emule

Hayunple THUMOTE3bl TPOUCXOXKICHHUS >KM3HW Ha 3emuie. AOHWOreHe3 W MaHCIEPMHS.
JloHay4HbIE TPEICTaBICHMSI O 3apOXKACHUU JKU3HM (KpealMoHM3M). ['mmore3a MOCTOSIHHOIO
camo3apo>KJIeHus KU3HU U €€ ornposepxkeHue onbitamu @. Penu, JI. Cnannannanmy, JI. I[lactepa.
[TpoucxoxaeHne KU3HU U aCTPOOUOIIOTUS.



OcHOBHBIE dTanbl HEOpraHUYEeCKOoi Bomronuu. [InanerapHas (reosorudeckasi) 3BOJIOHS.
XUMHUECKasi HBOJIONMS. AOHOTeHHBI CHHTE3 OPraHMYECKHX BEIIECTB W3 HEOPTaHUYECKHX.
Omeir C. Mumiepa u I'. FOpu. OOpazoBanue mnoaumepoB u3 MoHoMepoB. KoarepaTHas
runote3a A. WM. Omnapuna, rumote3za mnepBuuHOro OynboHa Jx. XosjgelHa, reHEeTHYecKas
runoreza I'. Mémnepa. Pubosumbl (T. Yek) um rumoreza «mupa PHK» VY. T'mnGepra.
®opmupoBaHue MeMOpaH ¥ BOSHUKHOBEHHE TPOTOKIIETKH.

HUctopuss 3emnu u Mmeroabl €€ wu3ydeHus. VckomaeMble OpraHMYECKHE OCTaTKH.
['eoxpononoruss u e€ wmeronasl. OtTHOcUTEeNbHAasE M aOCOJIOTHAsT  IEOXPOHOJOTHS.
['eoxpoHoONOrMYecKas mKana: 30Hbl, IPbl, HIEPHUOBI, SITOXH.

Hauanbnbie 3tanel oprannyeckoil 3Bostouuu. [[osiBIE€HHE U 3BOJIFOUUS MEPBBIX KIETOK.
Opomtonuss Meradbonu3zMa. Bo3HuKHOBeHHE mepBbIX 3KocucTeM. COBpeMEHHbIE MUKpPOOHbIE
OMOIIEHKM Kak aHajor mepBbiXx Ha 3emiie coobmectB. Crtpomaronutsl. [IpokapuoTsl u
3YKapHUOTBHI.

[TpoucxoxaeHue sykapuoT (cUMOMOreHe3). DBOJIIOLMOHHOE IMPOUCXOXKAECHUE BHUPYCOB.
[IpoucxoxaeHne MHOIOKJIETOYHBIX  OpPraHU3MOB. BO3HUKHOBEHHE OCHOBHBIX  IpyII
MHOT'OKJIETOYHBIX OPTraHU3MOB.

OcHOBHBIE 3Tambl HBOJIOLMU BbhICIIUX pacTeHud. OCHOBHBIE apoMoOp(hO3bl PaCTEHUI.
Brixon pacrenuit Ha cymry. IlosiBieHuMe CHOpPOBBIX pPacTeHUM M 3aBOEBAHWE HMH CYIIH.
Cemennble pactenus. [IporncxoxaeHne NBETKOBBIX PACTEHU.

OcHOBHBIE S3Tallbl 3BOJIIOIUHM XUBOTHOTO Mupa. OCHOBHBIE apoMOP(O3bl KHUBOTHBIX.
Benackas dayna. KemOpuiickuii B3pbIB — MOSIBIEHHE COBPEMEHHBIX TUIOB. [lepBbie XopaoBbIe
’KUBOTHBIE. J)KU3Hb B BOJIEC. DBOIOIMS MMO3BOHOYHBIX. [Ipoucxokienne aMmpuOnii U penTuiInii.
[Ipoucxoxaenne miekonuTaromux W nTUI. [lpuHIn kimoueBoro apomopdoza. OcBoeHuUe
0€CII03BOHOYHBIMU U T03BOHOYHBIMU KHBOTHBIMH CYIIIH.

Pa3ButHe xu3HM Ha 3emile 110 3paM U IEPUOAAM: apXel, TPOTEpO30H, NaIe030i1, ME3030H,
KaiiHO301. OOmias XapakTepuCTHKa KJIMMara M TeoJIOrMuecKkux Impouecco. llosBienue u
paciBeT XapaKTEepHbIX OpPraHU3MOB. YTJI€00pa30BaHME: €ro YCJIOBHS U BIUSHUE Ha ra30BBIN
cocTtaB aTMochepsl.

MaccoBble BBIMHUPAaHHS — 3KOJOTMYECKHE KpU3HUCHI npouutoro. IlpuumHel u cnencteus
MaccoBbIX BbIMHUpaHHi. COBpEeMEHHBIH 3KOJOTHUECKUH KpU3HC, ero ocodeHHocTu. IIpobiema
coxpaHeHHUs OuopazHooOpa3us Ha 3emiie.

CoBpeMeHHas cucteMa opraHuyeckoro mupa. [IpuHIMIBI KiIaccu(UKaUK OpraHU3MOB.
OCHOBHBIE CUCTEMATUYECKUE TPYIIIIBI OPTaHU3MOB.

JleMoOHCTpanun

[Toptpetsr: @. Penn, JI. Cnamnanuanu, JI. [Tactep, . . Meunukos, A. 1. Onapun, J[x.
Xonaeitn, I'. Ménnep, C. Munep, I'. FOpu.

Tabmume! u cxembl: «Cxema ombita @. Penuy, «Cxema onsita JI. [TacTepa mo u3yueHuio
caMo03apoKJIeHHs )kHu3Hm», «Cxema ombita C. Mwmmepa, I'. FOpw», «3Jtanbel HeopraHnyeckon
sBooLIMNY, «['eoxpoHonornyeckas mkana», «HadanbHble 3Tanbl OpraHUYeCKOW 3BOTIOLUNY,
«Cxema o00pa3oBaHUsI DJYKapHOT MyTéM cuUMOHOreHe3a», «CucremMa 3>KUBOM MHPUPOIBD»,
«Ctpoenue Bupyca», «Apomopdossl pactenuit», «PuHmopuTH», «OAHOKIETOUHBIC
BoZlOpoCIn», «MHOrOKJIETOYHbIE BoJopocian», «Mxm», «llanmoporHukm», «l'onocemMeHHbIE
pacteHusi», «Opranbl I[BETKOBBIX pacTeHul», «(Cxema pa3BUTUSA KUBOTHOTO MHpPay,
«ApomMop¢o3bl  KHUBOTHBIX», «IIpocteiimme», «KumeuHononoctHsiey, «llmockue dvepBu»,
«YneHuCcToOHOr1ueY, «PBIOBIY, «3E6MHOBOIHEICY, «ITpecMmblikaromuecs», «IITumeny,
«Mnekonuraromue», «Pa3Butue KU3HM B apxeWckod ape», «Pa3BuTme KU3HU B



MPOTEPO30MCKON 3pe», «Pa3BuThe >KU3HU B TANCO30MCKOM 3pe», «Pa3BUTHE KU3HU B
ME3030MCKOl 3pe», «Pa3BuThe »KU3HM B KailHO30HCKON »3pey», «CoBpeMeHHas cucrema
OpPraHUYECKOI0 MUPA».

O6opynoBanue: repOapud pacTeHUN PAa3IUYHBIX OTAEJOB, KOJUIEKIIMH HACEKOMBIX,
BJIQXKHBIE Ipenaparbl >KMBOTHBIX, PAKOBHHBI MOJUIFOCKOB, KOJUJIEKIIMM HWIJIOKOXKHX, CKEJEThl
[IO3BOHOYHBIX >KMBOTHBIX, 4Yydeja NTHUIl U 3BEpPEH, KOJUIEKIMH OKAMEHEJIOCTEH, MOJIE3HBIX
MCKOIIAEMBbIX, MYJISKU OPIraHUUYECKUX OCTATKOB OPTaHN3MOB.

Bupryaabnass gaboparopHas padora «MogenupoBanue onbiToB Mumepa—tOpu 1o
M3YYECHHIO a0MOTEHHOT0 CHHTE3a OPraHUYECKUX COSAMHEHUN B IEPBUYHOI aTMochepe».

JlabopaTopnasi pabGora «l3yueHue U OIUCAaHUE HCKOIAEMBIX OCTAaTKOB JPEBHUX
OpPraHU3MOBY.

IIpakTuyeckas padora «M3yueHne ocOOEHHOCTEH CTPOECHHUS PACTEHUH Ppa3HbBIX
OT/ZIETIOB.

IIpakTnyeckas padora «/3yueHne o0coOOEHHOCTEN CTPOEHUS TO3BOHOUYHBIX KUBOTHBIX).

Tema S. IIpoucxoxaeHue 4ej10BeKa — aHTPONOreHe3

Pa3paenbl 1 3anaun aHTponosoruu. MeToasl aHTPOIIOJIOTUH.

CraHOBIIEHHE NPEJCTABICHUN O MPOUCXOXKICHUU YEJIOBEKa. PelnrunosHble BO33pEHUSI.
CoBpeMeHHbIE HAYUHbIE TEOPHH.

CxonctBo yenoBeka € JKUBOTHBIMHU. (CuHCTEMaTHUECKOE TIOJIOKEHHE YeJIOBEKa.
CBuzeTenbcTBa CXOJACTBA YENOBEKAa C SKMBOTHBIMH: CPaBHHUTEIHLHO-MOp(]OIOrHuecKue,
sMOpHoNornyeckne, (HU3NOIOro-0MOXUMUYECKHEe, TNoBeAeHYeckre. OTIMYMs YeloBeKa OT
KUBOTHBIX. [IpIMOX0K/I€eHNE U KOMIUIEKC CBSI3aHHBIX C HUM INpPU3HAKOB. Pa3BuTHE rOJI0BHOTO
MO3Ta U BTOPOW CUTHAJIbHON CUCTEMBI.

JBwxymue  cwibl  (pakTopbl) — aHTpOIOreHe3a:  OMOJIOTMYECKHE,  COLMAJIbHBIE.
CooTHolleHrne ONOIOTHYECKUX U COLMANIBHBIX (DPAKTOPOB B aHTPOIOTeHE3E.

OcHoBHBIE CTaauU aHTpororeHesa. PanHue yenoBekooOpa3Hble 00€3bsHbI (IPOKOHCYJIBI)
U paHHHE TOHTUbI — O0IIME MPEIKH YeT0BEKOOOPa3HbIX 00€3bsiH U JH0e. ABCTPaIONUTEKN —
JBYHOTHE TpPEAKU JroAch. YenoBeK yMenblid, NEpBbIE M3TOTOBICHUS Opyauil Tpyaa. Yemosek
NPSIMOXOJISAIINI W TEPBBIN BBIXOJ Ntojel 3a mpeaensl Adpuku. YenoBek reinenpoeprekuii —
001Nl MpeoK HeaHIePTaIbCKOr0 YeIOBeKa U YeJIoBeKa pa3yMHOro. YenoBek HeaH1epTaabCKui
Kak BUJ JIIOJICA XOJIOJIHOTO KiauMara. YeaoBeK pa3yMHbIA COBPEMEHHOIO THIMA, JEHUCOBCKHUI
4eJI0BEK, OCBOCHHE KOHTUHEHTOB 3a npenaenaMu Adpuku. [laneorenerika u najneoreHOMHUKa.

OBOJIIOLIMS COBPEMEHHOTO 4YenoBeka. EcTecTBeHHBIH OTOOp B MOMYJISALUSAX YEIOBEKa.
MyTtannonsslit iporiecc U noaumop¢usm. [lomymsioHHbIe BOIHBI, Ipeil) reHoB, MUTpaLus U
«3(exT ocHOBaTENA» B MOMYJIALUIX COBPEMEHHOTO YeJIOBEKa.

Yenoseueckue pacwl. [lonstue o pace. boibmme pacel: eBponeouaHas (eBpasuiickas),
aBCTPANIO-HErPOHIHAS (PKBaTOpHANbHASI), MOHTOJIONIHAs (a3MaTCKO-aMepuKaHcKas). Bpems u
NyTH paccelieHusi 4YeloBeka 1o IulaHere. EauHCTBO  uenoBeueckux pac. Hayunas
HECOCTOSITENIbHOCTh ~ pacu3Ma. [IpucnocoOseHHOCT,  4YelaoBeKa K  pa3HbIM  YCIOBHUSIM
OKpy»Karolien cpensl. Bausuue reorpaduyeckoit cpeasl u nperida reHoB Ha MOP(HOJIOTHIO U
(U3UOIIOTHIO YeTIOBEKa.

MexauciuIimHapabple MeToabl B (u3nmyeckod  (OMOJIOTHYECKOW) aHTPOIIOJIOTHH.
OBOJIIOIIMOHHASL ~ AHTPOINOJIOTMA M MAaJCOAHTPONOJIOTHS  YEJIOBEUECKMX  MOMYJISALUU.
buocounaneHple  uccieqOBaHMS ~— NPUPOABI  yelloBeka.  VMccimenoBaHue — KO3BOJIIOLUU
OMOJIOTUYECKOT0 M COLIMAIIBHOTO B YETIOBEKE.

JleMmoHCTpauMu



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

Tabmumel u  cxeMbl: «MeETOABI  aHTPOMOJIOTUM», «['OJOBHOM MO3r deIOBEKay,
«YenoBekooOpa3Hbie 00€3bsiHBD, «CKENeT YeloBeKa M CKEJeT MIMMIIaH3e», «PyIuMeHTh u
aTaBU3MbD», «/[BHXKylIMEe CHUJIBI AHTPOINOreHe3a», «DBOJIOIUOHHOE JPEBO YEIOBEKay,
«ABcTpanonurek», «HenoBek yMenslib», «HenoBek NpsaMoxXoaaimuiny, «/{eHncoBckuil 4enoBex»
«Heanpepranbiupl», «KpomanboH1bl», «llpenku uvenoBekay, «OTambl 3BOJIOLUU YEIOBEKAY,
«Pacepl yenoBekay.

O6opynoBaHue: MyJISHKH OKaMEHEJIOCTeH, MPeIMETOB MaTepUaIbHON KYJIbTYpPbl IIPEIKOB
4yelnoBeKa, penpoaykiuu (dotorpaduu) KapTUH C  MHUGOJIOTHYSCKUMU U OMOJICHCKUMU
CIOKETaMH MTPOUCXOKICHUS YeIoBeKa, (poTorpaduu HaXOA0K MCKOMAEMBIX OCTATKOB YEJIOBEKa,
CKEJIET YEJIOBEKa, MOJIEb Yepera 4esloBeKa M ueperna LIMMIaH3€, MOJENb KHCTU YeJOBeKa U
KHCTH IIMMIIaH3€, MOJIETIU TOPCa MIPEAKOB YeJIOBEKa.

JlabopaTopnasi paGora «l3ydyeHue ocoOeHHOCTEH CTpPOEHHUS CKeJeTa ueloBeKa,
CBS3aHHBIX C IPSIMOXOXKIACHUEM.

IIpakTnyeckas padora «/3yuyeHune 3K0JOrMYECKUX afanTalui YETOBEKaY.

Tema 6. OJxosorussi — Hayka O B3aHMOOTHOLICHHMSAX OpPraHu3MoOB H
HAJ0OPraHM3MEHHBIX CHCTEM € OKPYKAKIIeH cpeaoit

3apoxaeHue U pa3Buthe dKonoruu B Tpyaax A. ['ymOompara, K. @. Pymwse, H. A.
CesepuoBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznenst u 3amaum skosjoruu. CBsi3b
3KOJIOTUU C JPYTUMU HAyKaMH.

Mertonb! skosoruu. [loneBbie HaOMOIEHUS. DKCIIEPUMEHTH B 3KOJIOTUU: MPUPOJIHBIE U
naboparopHble. MoaenupoBaHyue B 3KOJOTUH. MOHUTOPUHT OKpY>KAIOIIEH CpeJibl: JIOKaIbHBIMN,
pPErHOHANIbHBIN U TJIO0AILHBIH.

3HAauEHUE DKOJOTMYECKMX 3HAHUM JUIS 4YENOBEKAa. DKOJIOIMYECKOE MHPOBO33PEHHE Kak
OCHOBa CBs3€M uyenoBeuecTBa € MNpupoaoid. DopMHpOBaHHE DSKOJOTHYECKOW KYJIbTYpBHl U
HKOJIOTMYECKOM rPaMOTHOCTU HACEJIEHUSI.

JleMoOHCTpanun

[Toptpetsr: A. I'ymbonbar, K. ®@. Pynse, H. A. CeBeprios, 3. I'ekkenb, A. Tencnu, B. H.
Cykaués.

Tabmuuel 1 cxembl: «Paznensl skoiorum», «Metoasl akogorun», «Cxema MOHUTOPHHTA
OKPYXAIOIIEH Cpeab».

JlabopaTopnasi pabora «/3yueHne METOI0B 3KOJIOTUYECKUX UCCIIETOBAHUID.

Tema 7. Opranusmsl U cpeaa OOMTaAHUA

Okonoruyecknue (GakTopbl W 3aKOHOMEpHOCTH uX JeictBus. Knaccudukanus
HKOJIOTMYECKUX  (akTOpoB:  abMOTHYEeCKue, OHOTHYEeCKHe, aHTpornoreHHele.  OOuue
3aKOHOMEPHOCTH JIelcTBUS 3Kojdoruueckux ¢akropos. Ilpasuno munnmyma (K. [npenrens, 1O.
JInbux). TonepaHTHOCTH. DBPHOMOHTHBIE M CTEHOOMOHTHbIE OPTaHU3MBI.

Abuotnueckue ¢akropbl. CBeT Kak 3konorudeckuil ¢akrop. JlelicTBrue pa3HbIX y4acTKOB
COJIHEYHOT'O CHEKTpa Ha OpraHU3Mbl. DKOJIOTMYECKHE TPYMIbl PACTEHUH M KUBOTHBIX IO
OTHOLIEHUIO K cBeTy. CurnanpHas posib ceera. doTonepnoausm.

Temmeparypa Kak 3Kojoruyeckuit gaxrtop. [leiicTBue Temmeparypbl Ha OpraHH3MBI.
[ToHMKUIOTEPMHBIE U TOMOMOTEPMHBIE OPTraHU3MbI. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTAHU3MBI.

BrnaxxnocTs kak skomorumdeckuii ¢akrop. [IpucnocoOneHus pacTeHuid K MOIIEPIKaHHIO
BonHOro Oamanca. Kiaccudukamms pacTteHuid 1O OTHOIIEHHIO K Boje. IlpucnocoOnenus
YKUBOTHBIX K U3MEHEHHIO BOJHOTO PEXHUMA.



Cpenbl oOuTaHMs OPraHM3MOB: BOJHAs, HA3€MHO-BO3IYyIIHAs, MOYBEHHAs, IIyOMHHAS
NOJNOYBCHHAs, BHYTPHOpraHU3MeHHas. (DHU3MKO-XMMUYECKHE OCOOCHHOCTH cpell OOWTaHHA
opranu3MoB. [Ipucrnocobiaenns opranu3MoB K )KU3HU B pa3HBIX cpejiax.

buonornuyeckue putmbl. BHeniHue u BHyTpeHHHE pUTMBbL. CyTOUHBIE U TOJAMYHBIE PUTMBI.
[Tprcnoco0IeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSIM YCIIOBUHN KU3HHU.

XKuznennsie Gopmbl opranu3moB. [lonsarue o xusHeHHoi (opme. KuzneHHBIE (OPMBI
pacTeHU: NepeBbs, KyCTapHUKHM, KyCTapHMUYKHM, MHOTOJIETHHE TpaBbl, OJHOJIETHHUE TPAaBBl.
JKuznennbie (GOpMBI KMBOTHBIX: THAPOOMOHTHI, TE€OOMOHTHI, a’pOoOMOHTBHL. (OCOOCHHOCTH
CTpOEHUS M 00pa3a KU3HU.

buotnueckne  Qakroppl. Buasl OMOTHUECKMX  B3aMMOJACHCTBHMA:  KOHKYpPEHIIHS,
XHUITHUYECTBO, CUMOM03 1 ero (opmel. [lapazutusm, Koomeparus, MyTyaJiu3M, KOMMEHCATN3M
(KBapTUpaHTCTBO, HaxyieOHMYecTBO). Herpoduyeckne  B3auMMOJICHUCTBHS  (TOIMUYECKHUE,
dopuyeckue, dabpuyeckue). 3HadeHHE OMOTHYECKUX B3aUMOJEHCTBUMN Ui CYLIECTBOBAHUS
OpraHu3MoOB B cpesie ooutanus. [IpuHINIT KOHKYpPEHTHOTO UCKIIIOUEHUS.

JleMoOHCTpanuu

Tabmuipl 1 cxeMbl: «JKonoruueckue QaxTopedy, «CBETOBOM CHEKTP», «IKOJIOTHUECKUE
TPYIIIbI )KUBOTHBIX MO OTHOUIEHUIO K CBETY», « TE€MIOKPOBHBIE dKUBOTHBIE», «XOJIOJHOKPOBHBIE
JKUBOTHBIEY, «Du3nonorndyeckue anantaiu XUBOTHBIX», «Cpeapl OOUTaHMS OPraHU3MOBY,
«buonornyeckre puTMBD, «KnuzneHHsie GOpMBI pacTeHHD», « Ki3HEeHHBIE (POPMBI JKHBOTHBIX),
«JKocHucTeMa IHMPOKOIUCTBEHHOIO Jieca», «DKOCUCTeMa XBOMHOro yeca», «llenu nutanus»,
«XumungectBoy, «llapasutuzmy», «Konkypenmus», «Cumonosy», «KommeHcanmuzm.

OOGopynoBanue: repbapuu pPACTEHHM W JKUBOTHBIX, MPHUCIOCOOJCHHBIX K BIUSHHUIO
pPa3IUYHBIX  DKOJOTHYECKUX  (PAaKTOpPOB, TepOapuu  CBETONIOOMBBIX, TEHEIIOOUBBIX U
TEHEBBIHOCIMBBIX PACTEHUHN, CBETONIOOMBBIC, TEHEMIOOMBHIE M TEHEBHIHOCIHBBIE KOMHATHBIC
pacTeHus, repOapuM ¥ KOJJIEKIUU TEeIUIONIOOMBBIX, 3UMOCTOHKHUX, MOPO30YCTOWYUBBIX
pacTeHMii, 4Yydena MNTHUIl W 3Bepel, repOapuu pacTeHHMH, OTHOCSIIMXCS K TUrpodpuTam,
KcepoduraMm, me3oduTaM, KOMHATHBIE pACTEHUs JJAHHBIX TPYII, KOJUIEKIIUU >KUBOTHBIX,
oOWTAIONMX B Pa3HBIX cpefax, repOapuy U KOJUIEKIIMH PACTeHUN M KUBOTHBIX, 0ONAJAr0IINX
yepTaMu TPUCIOCOOJIGHHOCTH K CE30HHBIM HM3MEHEHUSIM YCIOBHM JKU3HU, TepOdapuu u
KOJUICKIIMA PACTCHHM W >KUBOTHBIX PA3JIMYHBIX >KU3HEHHBIX (DOPM, KOJIJIEKIIMH >KUBOTHBIX,
YYaCTBYIOIIUX B PA3JIMYHBIX OMOTHYECKUX B3aUMOJICHCTBUSIX.

JlabopaTopnasi pa6oTa «BrisiBIeHHE MPUCTIOCOOICHII OPraHU3MOB K BIUSHHUIO CBETAY.

JlabopaTopnasi pa6ora «BrbIsBICHHE TNPUCTIOCOONEHUN OpPraHU3MOB K BIIHUSHUIO
TEMIEPATYPbI».

JladopaTtopnasi pa6ora «AHATOMHYECKHE OCOOCHHOCTH PACTCHHH W3 Pa3HBIX MECT
OoOUTaHUS.

Tema 8. Iko/10rus1 BUAOB ¥ NOMYJIALHI

DKOJIOTUYECKHE XapaKTePUCTUKH momyisiuu. [lomynsmnus kak 6uoioruyeckas cUcTeMa.
Pons HeomgHOpomHOCTH cpenbl, puznueckux OapbepoB W OCOOCHHOCTEW OMOJIOTHH BHAOB B
(dbopMUPOBAHUU TPOCTPAHCTBEHHOM CTPYKTYPHI MOMyJisiiuii. OCHOBHBIC TIOKA3aTENH MOMYJISIIH:
YUCJIIEHHOCTb, IJIOTHOCTh, BO3pAaCTHAs U IOJOBas CTPYKTypa, POXKAAEMOCTb, MPUPOCT, TEMII
pocTa, CMEPTHOCTh, MUTPALUS.

OKoJloruyeckasl CTpykTypa nomyssinuu. OneHka 4YMCIeHHOCTH nomyisuuu. /[uHamupka
MOMYJISAUKN U €€ peryysinusa. buoTnueckuii moTeHuran nonyiasiuud. MoaenrupoBaHue TUHAMUKA
nonyisauuu. Kpusble poctra uyucnenHoctu nonyisuuu. Kpussie BbbxkuBanus. Perymsius



YUCIIEHHOCTH TMOMYJISIUA: POJb (aKTOPOB, 3aBUCSIIMX M HE 3aBUCALUIMX OT IUIOTHOCTH.
DKoJoru4eckue crpareruu Buaos (I- u K-crparerun).

[Tonsatue 00 »HKoJMOrMYecKoi Huie BUAa. Mecroobutanue. MHOroMepHas MO
skosornueckor Humm Jx.M. Xaruuncona. Pa3mepsl skonorndeckoil Hum. [loteHuunanbHas u
peann30BaHHAas HUILN.

Bun xak cucrema nomyssuuil. Apeansl BUIOB. BHIbl M HMX JKU3HEHHBIE CTPATErMH.
DKOJIOTUYECKUE IKBUBAJICHTHI.

3aKOHOMEPHOCTU TIOBEJIECHUS M MUTpalMil >KUBOTHBIX. bHojgornueckue HMHBa3UU
Yy’KEpPOJHBIX BUOB.

JleMoOHCTpanuu

IToptper: Ix. . XaTuynHCOH.

Tabmuiel 1 cxeMbl: «DKOJIOTHUECKHUE XapaKTepUCTUKU monysiuny, «[IpoctpancTBennas
CTpPYKTypa mnonyisinun», «Bo3pactHble nupamuasl nomyisiuun», «CKOpPOCTb 3aceieHust
MOBEPXHOCTU 3eMJIM Pa3Iu4YHbIMH OpranuzMamu», «Mopaenb skonornueckord Humm Jx. U.
XaTuynHCOHAY.

O6opynoBanue: repOapuu paCTeHUA, KOJIEKIIUN KHUBOTHBIX.

JlabopaTopnasi pa6ora «IIpucmnocoOaeHus ceMsH pacCTeHUN K PaCCENCHUIO.

Tema 9. Jxos0rus coodmecTB. IKOJOrHYeCKre CHCTEMBbI.

CoobmecTBa opraHu3MoB. buoreHo3 u ero cTpykrypa. CBsi3u MeXIy OpraHU3MamMH B
OHOLICHO3E.

Okocucrema Kak oOTkpblTas cucremMa (A. JIx. Tencnn). DyHKIMOHAJIbHBIE OJIOKH
OpraHU3MOB B 3KOCUCTEME: MHPOAYLIEHTBI, KOHCYMEHTbI, peaylLeHThl. Tpoduueckue ypoBHH.
Tpoduyeckue nenu u ceru. Abuornyeckue 00ku 3kocucteM. [1ouBBI M WIIBI B 3KOCHUCTEMAX.
KpyroBopoT BELIECTB U MOTOK 3HEPTUU B IKOCHCTEME.

OcHoBHBIE ITOKa3aTeN 3KOcucTeMBl. broMacca n npoayKiusa. OKOJIOTHYECKUE TTUPaMUbI
yucesl, OnomMacchl ¥ SHEPTUH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. @nykmyayuu. HanpaBieHHbIe
3aKOHOMEpPHBIE CMEHBI COOOILECTB — CyKieccuu. llepBuuHble U BTOPUYHBIE CYKIIECCUHM U HUX
OpUYMHBI.  AHTpOIIOTE€HHbIE BO3JEMCTBUSA Ha cykueccuu. KimmakcHoe —cooOIecTBo.
buopa3Hoobpasue u noaHoTa KpyroBopoTa BEIIECTB — OCHOBA YCTOMUMBOCTH COOOIIECTB.

[TpuponHble 3KOCUCTEMBI. JKOcUCmeMbl 03€p U peK. DKOCUCmeMbl Mopel U OKeaHO8.
DKocucmemvl myHoOp, 1ecos, cmenetl, NyCmbiHb.

AHTpPOIIOTEHHBIE  JKOCUCTEMBI. Arposkocucrema. ArponeHo3. Paznmnuus wmexny
AQHTPONOTEHHBIMU U MPUPOJHBIMU SIKOCUCTEMAMHU.

YpboskocucteMbl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucTeM. ['opojckas ¢uopa u ¢dayHa.
CunaHTponu3anusi ropojckoil ¢aynel. buomormueckoe M  XO3AWCTBEHHOE 3HAYCHHE
arpodKOCHUCTEM U YPOOIKOCUCTEM.

3aKOHOMEpPHOCTH  (OPMHUPOBAHUS  OCHOBHBIX  B3aUMOJEWCTBUNA  OpraHM3MOB B
sKkocucTteMax. Ponb kackadnoeo aghgexma u 6u008-30upuxamopos (Kuouesvix 6udos) 6
@yukyuonuposanuu  dxocucmem. llepeHOC HHEPTMM W  BEIIECTB MEXIY CMEKHBIMH
DKOCUCTEMaMH. YCTOWYMBOCTb OpPraHU3MOB, IIOMYJSILMM U OKOCHCTEM B  YCIOBHUAX
€CTECTBCHHBIX U aHTPOIIOTCHHBIX BO3IECHCTBUN.

Mexanuzmol  8030eticmeus  3a2psA3HeHUll  PA3HLIX MUNO8 HA  CYOOP2AHUBMEHHOM,
OP2AHUBMEHHOM, NONYIAYUOHHOM U IKOCUCMEMHOM YPOBHAX, OCHOBbl 9KOJI02UHECKO20
HOPMUPOBAHUSI AHMPONO2EHHO20 B030eticmeusi. MeToI0IOTUS MOHUTOPHHIA €CTECTBEHHBIX U
AQHTPOIOTE€HHBIX SKOCHUCTEM.



JleMoHCTpauMu

[Toprper: A. JIx. Tencnu.

Tabmuubl u cxemsl: «CTpykTypa OHOLIEHO3a», « DKOCUCTEMA MIMPOKOIUCTBEHHOTO JIECay,
«JKocucremMa XBOWHOTO Jiecay, «DyHKIMOHAIbHbIE TPYNIbl OPraHU3MOB B 3KOCHUCTEMEY,
«KpyroBopor BemectB B 23kocucteMe», «llenmu mnuTaHus (macTOUIHAs, JETPUTHAN)»,
«JKoJorhYecKasi MUpaMmuIa Yucen, « IKOJIOruYecKas nupaMua OMoMacco», « IKOJIOrHuecKas
nupampaa sHeprum», «OOpazoBanue Oosota», «l[lepBuunas cykueccus», «BoccraHoBieHue
Jeca mociie moxapa», «IKocucTema o03epa», «ArporeHos», «KpyroBopor BemecTB W HOTOK
SHEPruu B arpoueHosey, «lIpumepsl ypooskocucTem.

Ob6opynoBanue: repbapuu pacTeHHUU, KOJJICKIUM HACEKOMBIX, dydella NTHUI] U 3BEpeH,
repOapuu KyJIbTYPHBIX M JUKOPACTYIIUX PACTCHUN, aKBAPUYM KaK MOJIEIIb YKOCHCTEMBI.

IIpakTuyeckas padora «/3yuenue u onucanue ypOoo3KOCUCTEMBD».

JlabopaTopnasi pa6ora «/3yueHue pazHooOpa3usi MEIKUX MOYBEHHBIX WICHUCTOHOTHX B
Pa3HbIX SKOCUCTEMAX).

IKeKypeust «IDKCKypcHsi B TUIIMYHBIN OuoreoneHos (B 1yOpaBy, O€pe3HsK, €JbHUK, Ha
CYXOJIOJIbHBIN WM IOWMEHHBIH JyT, 03€p0, O0JI0TO)».

IKeKypeust «IKCKYpCHsl B arpodKOCHCTEMY (Ha MOJIE WK B TEIUTMYHOE XO3SICTBO).

Tema 10. Buocdepa — rinodanbHas 3kocucTeMa

buocdepa — obmemnanerapHas 00o0j0oYka 3eMiH, TI€ CYIISCTBYET WJIM CYIIESCTBOBAJA
*u3Hb. PazButue npencrasienuii o buocdepe B Tpyaax J. 3rocca. Yuenue B. U. Bepuaackoro o
6uocdepe. O6sactu 6nocdeps! u e€ cocran. JKupoe BeniecTBo Onocheps! 1 ero GyHKINH.

3aKOHOMEPHOCTHU CcyliecTBOBaHUs Onochepsl. OcoOeHHOCTH Onochepsl Kak ri1o0anbHOM
sKkocucTeMbl. J[MHamuueckoe paBHOBecue B Ouocdepe. KpyroBopoTsl Bemects u
OMOreoXMMHUYECKHE HUKIBI (YIiiepoa, a3oTa). PUTMHUHOCTD sBIeHUH B OHochepe.

3onanbHOCTh Onochepsl. [TonsTe 0 6Mome. OCHOBHBIE OMOMBI CYLIHM: TYHJIpa, XBOHHbBIE
jeca, CMEIIaHHbIE U MIMPOKOJIMCTBEHHBIE Jieca, CTENH, CaBaHHbI, IIyCThIHHU, TPOIIUYECKHUE JIeca,
BBICOKOTOphsi. Knnmar, pacTuTenbHbIN U )KUBOTHBIN MUpP OMOMOB CYIIIH.

Crpyktypa M YHKIMS OJKUBBIX CHCTEM, OLEHKAa HX PECypCHOro TMOTEHLHala |
6uochepHbIX QyHKIHUI.

JleMoHCTpanuu

IToptpetsr: B. . Bepnanckuii, 3. 3rocc.

Tabmuupl u cxemsl: «I'eoctepsl 3emnu», «Kpyrosopot azora B npupoae», «Kpyrosopot
yriaepoaa B npupoae», «Kpyrosopot kuciopoaa B nmpuponae», «Kpyrosopor Boasl B IpUpoze»,
«OcHoBHBIE OuoMBI cymmy», «Knumatmdyeckue mosica 3emnm», «TyHmpay, «Taiiray,
«Cmemannbii  sec», «lllupokomuctBennsiii  nec», «Ctenb», «CaBaHHa», «IlycThIHSY,
«Tponunyeckuii necy.

Ob6opynoBanue: repdapuu pacTeHUI pa3HbIX OMOMOB, KOJUIEKIIUHU KUBOTHBIX.

Tema 11. YesioBek M OKpYy:Kaouias cpeaa

DKOJIOTHYECKHE KPU3UCHI W WX NpUYMHBL Bo3ngeiicTBue denmoBeka Ha Ouocdepy.
3arpsi3HeHue BO3IyIIHOM cpenpl. OxpaHa Bo3ayxa. 3arpsisHeHUE BoAHOM cpeabl. OxpaHa
BOJHBIX pecypcoB. Pazpymenne noussl. OXxpaHa OYBEHHBIX pecypcoB. MI3mMeHeHue KinMara.

AHTpPONIOT€HHOE  BO3JEHCTBME HA PACTUTENbHBIM M KUBOTHbIM wmup. OxpanHa
pPacTUTEIBHOTO U KUBOTHOTO MHpa. OCHOBHBIE MPUHIMIIBI OXPaHbI MPUPOAbl. KpacHble KHUTH.
Oco60 oxpansiemble npupoanbie Tepputopun (OOIIT). boranuueckue caasl U 300JI0TUYECKUE
MapKH.



OcHOBHbBIEC IPUHIIMIIBI YCTOMYMBOIO Pa3BUTHUS YEJIOBEUECTBA W MPHUPOAbI. ParmoHansHOe
NPUPOJIONIONB30BAHNE M COXpaHeHHe Ouojormueckoro pasHooOpasus 3emumn. OOmme
3aKOHOMEPHOCTH TJIOOATBHBIX IKOJIOTHYECKUX KpU3ucoB. OCOOCHHOCTH COBPEMEHHOTO KpU3Hca
U €r0 BEpOSITHbIEC OCIEACTBHS.

Pa3BuTHe METOAOB MOHUTOPUHTA Pa3BUTHS ONACHBIX TEXHOTCHHBIX MPOIECCOB.
Cucmemmuble ucciedosanusi nepexooa K pecypcocoepezaioujeil. U KOHKYPEHMOCHOCOOHOL
aHepeemuke. buonocuyeckoe pasnoobpasue u douopecypcuvl. Hayuonanvhvie ungopmayuontsie
cucmemvl, obecneuugaroujue O0OCMyn K UHGOpMAYUU NO COCMOAHUIO OMOEIbHLIX U008 U
axocucmem. OCHOBbI dKOpeadburumayuy 3K0CUcmem u cnocobos 6opbobl ¢ OHUONOBPENCOCHUAMU.
Pexoncmpyxkyus MopcKux u HA3eMHbIX IKOCUCTHEM.

JleMoOHCTpanuu

Tabmuipt u  cxeMbl: «3arpsizHeHue aTtMmocdepbl», «3arps3HeHUe TUAPOCPepbD,
«3arpszHenne mouBbl», «[lapHukoBeii  3ddexkT», «Ocobo oxpaHseMble NPUPOIHBIC
TEPPUTOPUNY, «MOJEIN YIPABISIEMOTO MUPAY.

OoGopynoBanue: Qororpaduu  OXpaHSIEMbIX pPACTEHWH W JKUBOTHBIX KpacHOW KHUTH
Poccuiickoit denepaiuu, KpacHoil KHUTH peruoHa.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 BUOJIOI'MH
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHUS OOYYArOIIUMUCS
pOTpaMM CPeAHEro 00IIero 00pa30BaHus: TUYHOCTHBIC, METAIPEAMETHBIC U TIPEIMETHBIC.

B cTpyKkType JIMYHOCTHBIX pe3ylbTaTOB OCBOCHUS MPOTPaMMbl 1O OHUOJIOTMH BbIIEICHBI
CIEyIOIIME COCTABIAIOIIME: OCO3HAHHME OOyYaroIIMMHCA  POCCUHMCKONW  Tpa)JIaHCKON
UJICHTUYHOCTH — TOTOBHOCTHM K CaMOpPa3BUTHIO, CAMOCTOSTEIILHOCTH M CaMOOIPENIEICHHUIO,
Hanuuyue momueéayuu K OOy4deHHIO OWOJIOTHH, yeleHanpaeieHHoe paszeumue BHYTPEHHUX
yOXKICHUI JTUYHOCTH Ha OCHOBE KIFOUEBBIX LIEHHOCTEH M MCTOPHUECKHUX TPAJULUN pa3BUTHUS
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCHb O0YYaIOIIUXCSI PYKOBOACTBOBATHCA B
CBOCH  JCATCIILHOCTH  I[EHHOCTHO-CMBICIIOBBIMH ~ yCTAaHOBKAMH, TIPUCYIIUMU  CHCTEME
Ouonornyeckoro  oOpa3oBaHUs, Haluyue NPABOCO3HAHUA ~ DKOJOTHYECKOHW  KYJIBTYPHI,
CHOCOOHOCMU CMABUMb IETH U CTPOUTH KU3HEHHBIE TJIaHBI.

JInaHOCTHBIE pPe3yNbTaThl OCBOCHUS MPOTPaMMBbl 110 OMOJIOTHH JOCTHUTAIOTCSA B €IMHCTBE
y4eOHOM W BOCIHUTATEIBHON JIEATEIHPHOCTH B COOTBETCTBHH C TPAJUIIMOHHBIMH POCCHHCKUMU
COLIMOKYJIbTYPHBIMHU, UCTOPHYECKUMH ¥ JTYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMU, IPHHATHIMU B
oOmiecTBe MpaBUJIaMH U HOPMaMHu TMOBEACHUS M CIIOCOOCTBYIOT MpPOIECCaM CaMOIO3HAHUS,
CaMOBOCITUTAaHUSI U CaMOPa3BUTHsI, Pa3BUTHs BHYTPEHHEH MO3UIMHU JIUYHOCTH, MATPUOTHU3MA U
YBOKEHHS K 3aKOHY M IPABOMOPSIKY, YEIOBEKY TPyAa W CTapiieMy MOKOJCHHIO, B3aUMHOTO
VBOXKCHHS, OEPEe)KHOTO  OTHOIICHUS K  KyJbTypHOMY  HACJICIUI0 W TPAJUIUAIM
MHOTOHAalMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Mpupoae U OKPYKAKOLIEH cpele.

JIndHOCTHBIE pe3yJbTaThl OCBOCHHS y4eOHOTO mpeamera «bruomorus» MOMKHBI OTpaXkaThb
TOTOBHOCTh M CIIOCOOHOCTH OOYYarOIIUXCsl PYKOBOJICTBOBATHCS COPMHPOBAHHON BHYTPEHHEH
MO3UIUEH JTMYHOCTH, CHCTEMON IICHHOCTHBIX OpPWEHTAIMH, TO3UTHUBHBIX BHYTPCHHHX
yOXKICHHUI, COOTBETCTBYIOLIUX TPAAUIMOHHBIM IIEHHOCTSIM POCCHUIHCKOTO  0OIIecTBa,
pacuiipeHre XKU3HEHHOTO OIbITa U OMbITa JAEATETbHOCTA B IMPOIIECCe peaan3allid OCHOBHBIX
HAIPaBJICHUH BOCIIUTATEILHOMN JIEATEIHHOCTH, B TOM YHCJIC B YACTH:

1) rpa:kKIaHCKOro BOCIMTAHMSA:

c(OPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIMU  OOydYaromerocss Kak AaKTUBHOTO U
OTBETCTBEHHOTO YJI€HA POCCUICKOro 00IIeCTBa;

OCO3HAHHWE CBOMX KOHCTHUTYIIMOHHBIX TIpaB M OO0S3aHHOCTEH, YBa)KEHHE 3aKOHA U
MIPaBOTIOPSIIIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOH NIEATEIHHOCTH MPHU CO3JIaHUU YUEOHBIX MPOCKTOB,
pelieHnr yueOHbBIX U TO3HABATENbHBIX 33/1a4, BHIIOJTHEHUH OMOIOTHYECKUX YKCIIEPHUMEHTOB;

CITOCOOHOCTh  OTPECNSATh COOCTBEHHYIO TIO3MIIMIO TIO OTHOIIEHWIO K SIBICHUSIM
COBPEMEHHOM JKU3HH U O0BSICHSATH €€

YMEHHE yYUThIBAaTh B CBOMX JCWCTBHSIX HEOOXOAMMOCTH  KOHCTPYKTHBHOTO
B3aMIMOJICHCTBHS JIOJIEH ¢ pasHBIMU yOCKICHUSIMH, KYJIbTYPHBIMU IEHHOCTSIMH U COLIUATHHBIM
MOJIOXKEHUEM;

FOTOBHOCTh K COTPYJHHUYECTBY B IIPOIECCE COBMECTHOTO BBHIMIOJHEHHS Y4eOHBIX,
MO3HABATENIBHBIX M HUCCIEAOBATEIbCKUX 337a4, YBAXKUTECIBHOTO OTHOIICHUS K MHEHHIO
OTIIIOHEHTOB NP 00CYX JACHUH CIIOPHBIX BOMIPOCOB OMOJIOTUIECKOTO COACPIKAHMUS,

TOTOBHOCTb K TYMAHUTAapPHON U BOJIOHTEPCKOM NIEATEIBHOCTH;



2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpPMUPOBAHHOCTH POCCHICKON TPAKIAHCKOW UICHTHYHOCTH, TATPUOTH3MA, YBAKCHHUS K
CBOEMYy HAapoOAy, 4yBCTBa OTBETCTBEHHOCTH Iiepes PonMHOMN, ropmoctu 3a CBOM Kpail, CBOIO
Ponuny, cBOH SI3bIK U KYJIBTYPY, IPOIIIOE M HACTOsIIIee MHOTOHALIMOHAIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOUIEHHE K TNPUPOJHOMY HACIEAMI0 U NaMSATHUKAM IMPUPOJBL,
JoCcTHXEeHUsAM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSAX, TPY/IE;

CIIOCOOHOCTh OLIEHMBaTh BKJIAJ POCCUHCKUX YYEHBIX B CTAHOBJIEHUE M pa3BUTHE
OHOJI0TUY, TOHUMAaHK 3Ha4eHUsl OMOJIOTHH B MIO3HAHUU 3aKOHOB IIPUPO/IbI, B )KU3HU YEJIOBEKa U
COBPEMEHHOT0 00I11eCTBa;

uelHas yoe:x IEHHOCTh, TOTOBHOCTH K CITY>KEHHIO U 3ammTe OTedecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

OCO3HaHHE AYXOBHBIX IIEGHHOCTEH POCCUICKOTO HApOIa;

c(OpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOT0 MIOBEJCHMUS;

CIIOCOOHOCTh OLICHMBAaTh CUTYallMI0 M IPUHUMATh OCO3HAHHbBIE PEIICHUS, OPUEHTUPYSACH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUMBOTO OYyAyIIEero;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM pOIMTENSM, CO3/JaHHUI0 CEMbHM Ha OCHOBE
OCO3HAHHOT'O NMPUHSTHS LIEHHOCTEH CEeMEWHOM XM3HU B COOTBETCTBUU C TPAJAULIUSIMU HAPOJOB
Poccumn;

4) 3cTeTHYEeCKOr0 BOCIMTAHMS:

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKJIIOYasl 3CTETUKY ObITa, HAYYHOTO U TEXHUYECKOIO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIIECTBEHHBIX OTHOIIECHHUI;

MMOHUMaHUE SYMOIIMOHAJIBHOT'O BO3/IEUCTBUS KUBOM NPUPOBI U €€ [IEHHOCTH;

TOTOBHOCTh K CaMOBBIP@KEHHUIO B Pa3HbIX BUJIAX HCKYCCTBAa, CTPEMIJICHUE MPOSBIATH
KayecTBa TBOPUYECKON JIMUYHOCTH;

5) ¢usuyeckoro BocnuTaHHUS, (OPMHPOBAHMUA  KYJbTYPbI 3I0POBbSI M
3MOIMOHAJIBHOIO 0JIArONOJIYYHS:

NOHMMAaHME U peau3alys 370poBoro U 0e3omacHoro odpasa *HU3HH (3J0pOBOE MUTAHUE,
coOrofieHre TUTUEHUYECKUX MPaBWJI M HOPM, cOalaHCUPOBAHHBIN PEXUM 3aHATHI U OTHbIXA,
perynspHas (Qu3Myeckas AaKTHUBHOCTb), OEpEeKHOro, OTBETCTBEHHOIO M KOMIIETEHTHOIO
OTHOILIEHHSI K COOCTBEHHOMY (PU3NUYECKOMY U IICUXUYECKOMY 3/I0POBbIO;

MOHMMAaHUE I[EHHOCTH TPaBWJI WHAMBUIYAIBHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBE/ICHUS B CUTYALIUAX, YTPOKAIOIIUX 3/I0POBbIO U KU3HU JIIOJIEH;

OCO3HAaHHE TMOCHEACTBUM M HENPHUATHS BPEIHBIX NPUBBIYEK (YIOTPEOJIEHUS aIKOTOJIA,
HApKOTHUKOB, KYPEHHUS);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTD K TPY/y, OCO3HaHHE LIEHHOCTH MacTepCTBa, TPY10J1001E;

TOTOBHOCTb K aKTUBHOM JAESITEIbHOCTH TEXHOJIOTHUECKON U COI[MAIbHOM HANPaBICHHOCTH,
CIIOCOOHOCTh ~ WHUIIMMPOBATh, IUIAHUPOBATH W CaMOCTOSITENIBHO  BBHITIONHATH — TaKyHO
JIeATETbHOCTb;

MHTEpEC K pa3nuyHbIM chepam mpodeccHoHaNbHOM AESITeTbHOCTH, YMEHHE COBEpIIATh
OCO3HaAHHBIN BEIOOP Oyaymiel mpodeccuu 1 peaqn30BbIBaTh COOCTBEHHBIC YKU3HECHHBIC TIIAHbI,

TOTOBHOCTh M CHOCOOHOCTH K 0Opa30BaHUIO M CaMOOOPa30BAaHHUIO HA MPOTSHKEHUHU BCei
KU3HHU;

7) IKOJIOrM4eCcKOro BOCIIMTAHMS:



9KOJIOTUYECKHU 11e51ecO00pa3HOe OTHOIIEHUE K MIPUPOJIE KAK UCTOYHMKY JKU3HU Ha 3eMile,
OCHOBE €€ CYILECTBOBAHHS;

MOBBIIIEHUE YPOBHS 3KOJOTMYECKON KYJIBTYpbl: MpUOOpETEHHE OIbITa IIAHWPOBAHUS
IOCTYIIKOB M OLIEHKHM UX BO3MOJKHBIX ITOCIIEACTBUH JUIsl OKPYKAIOLIEH Cpeibl;

0CO3HaHME INI00AIBHOIO XapaKTepa 3KOJIOIHYECKUX MPo0sIeM U IyTel ux peleHus;

CIIOCOOHOCTh MCHOJb30BaTh NPUOOPETAEMBIE NPU U3YUYEHUM OMOJIOTUM 3HAHUS U YMEHUs
OpU pEIICHUH MPOoOJeM, CBS3aHHBIX C paIlMOHAIBHBIM IMPHPOJIONONB30BaHIEM (cOoOII0AeHNE
IpaBUJI MOBEACHMs B INPHUPOJIE, HANPABICHHBIX HAa COXPAHEHUE PABHOBECHsI B JKOCHCTEMaX,
OXpaHy BHUJIOB, SKOCHCTEM, OHOChephl);

AKTUBHOE HEIPUATUE JEHUCTBUM, IMPUHOCIIIMX BpPEI OKPYXKAlOLIEH INPUPOJHOM Cpene,
YMEHHE TPOTHO3MPOBATH HEOJArONPHUATHBIE SKOJIOTUYECKHE MOCIEICTBUS MPEANPHHUMACMBIX
JecTBUH U IPEeOTBpallaTh UX;

HAJIMYME PA3BUTOTO HKOJOTHYECKOTO MBILIUICHUS, SKOJOTUYECKOM KyJIbTYphl, OIBITA
JESTEIIbHOCTH  DKOJIOTUYECKOW  HANpaBJICHHOCTH, YMEHHUS pYKOBOJCTBOBATbCSI HMH B
[IO3HABATEJIbHON, KOMMYHHUKAaTUBHOM M COLMAJIbHOM IpakTHUKE, FOTOBHOCTU K YYacTHIO B
IPAaKTUYECKOH 1eATEIbHOCTH 3KOJIOTHYECKON HallPaBICHHOCTH;

8) HeHHOCTH HAYYHOI0 NO3HAHUSA:

c(OpMUPOBAHHOCT MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUSL HayKd M OOIIECTBEHHOM IpPAaKTUKH, OCHOBAHHOTO Ha JUAJIOTe KyJIbTYp,
CHOCOOCTBYIOILIET0 OCO3HAHUIO CBOET'0 MECTA B MOJIMKYJITYPHOM MHPE;

COBEpILEHCTBOBAHUE A3bIKOBOW U UUTATEIBCKON KYJIBTYphl KaK CPeJICTBA B3aUMOACHCTBUS
MEX]1y JIFOJIbMU U TIO3HAHMSI MUPAa;

NOHMMaHUE crenupuKu OUOJIOTMM KaK HAayKH, OCO3HAaHUA €€ poiau B (OPMHUPOBAHUU
paLMOHATIBHOIO HAyYHOT'O MBIIUIEHHUS, CO3/1aHUU LIEJIOCTHOTO MPEACTABICHUs 00 OKpY’KaloIeM
MHUpe KaK O €IUHCTBE NpPUPOABI, YelOBeKa U OOIecTBa, B MO3HAHUU HPUPOAHBIX
3aKOHOMEPHOCTEH U pelIeHnH NpoodieM COXpaHEeHUs! IPUPOIHOTO PaBHOBECHS;

yOEXKAEHHOCTh B 3HAYUMOCTU OMOJIOTMM JJIi COBPEMEHHOM LMBWIM3ALMU: OOECIieueHus
HOBOT'O YPOBHS Pa3BUTHSI MEIMIIMHBI, CO3JaHHE MEPCHEKTHBHBIX OMOTEXHOJIOTUH, CITOCOOHBIX
pelaTh pecypcHble MpoOIeMbl pa3BUTHs YeJIOBEUECTBA, MOMCKA IMyTeH BbIX0J1a U3 II100AIBHBIX
HKOJIOTMYECKUX MPOOJIeM U oOecreueHus nepexoa K yCTONYMBOMY Pa3BUTHIO, PAllMOHATIbLHOMY
HCIIOJIb30BAaHUIO IPUPOIHBIX PECYPCOB U (POPMUPOBAHNIO HOBBIX CTAH/IAPTOB KHU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJIOTMYECKUX 3HAHWW B LIEJISIX MOBBIMICHHS OOIIen
KYJIbTYpbl, €CTECTBEHHO-HAyYHOM TPaMOTHOCTH, KaK COCTAaBHOW 4YacTH (HyHKIIMOHAJIBHOU
rpaMOTHOCTH o0yuaromuxcs, GopMUPYEeMOil pu N3y4eHUN OMOJIOTHH;

NMOHMMAaHHE CYIIHOCTH METOJIOB MO3HAHMS, MCIOJNb3yeMbIX B €CTECTBEHHBIX HayKax,
CIOCOOHOCTH HCMOJb30BaTh IOJlyyaeMble 3HAHUS Ul aHaiu3a U OOBSICHEHUS SABICHUN
OKpY’KaIOIIETO MHpa M NPOMCXOJAIIMX B HEM HU3MEHEHHH, yMEHHUe JeiaTb 0OOCHOBaHHbBIE
3aKJIIOUYEHUSI Ha OCHOBE HAy4yHbIX (PAKTOB M HMEIOIIMXCS JAaHHBIX C LENbI0 TOJTYYEHHS
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITENIBHO HCIOJIb30BAaTh OMOJIOTMYECKHE 3HAHUS IS pPELICHUs
po6JeM B peabHbBIX KU3HEHHBIX CUTYallUsX;

OCO3HaHME IIEHHOCTU HAayYHOW AEATENbHOCTH, TOTOBHOCTh OCYILECTBIISATh NMPOEKTHYIO U
UCCIIEI0BATEIbCKYIO JEATEIbHOCTh HHIUBHIYAJIbHO U B IPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HEMpPEphIBHOMY OOpa30BaHUI0 M CaMOOOpPA30BaHMIO, K
AKTUBHOMY TIOJYYECHUIO HOBBIX 3HAHMM MO OHOJOTMHM B COOTBETCTBHHM C >KU3HEHHBIMHU
MOTPEOHOCTSIMHU.



METANPEJMETHBIE PE3YJIbTATHI

MertanpeaMeTHbIe pe3yIbTaThl OCBOCHUS Y4YeOHOro mpeamera «bUONOTHsS» BKIIIOYAIOT:
3HaYuMble i1 (OPMHUpPOBAHHUS MHPOBO33PEHHS  OOYYAIOMIMXCA  MEXIUCHUIUIMHAPHBIC
(MeXnpeaMeTHbIE) O0IIeHaAYYHbIE TTOHATHS, OTPAXKAIOIIKE [EJIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crienu(UKy METOJIOB IMO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPTHS,
SIBIICHUE, TIPOIECC, CHCTEMa, HAy4YHbIH (haKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTH, 3aKOH,
Teopus, UCCIIeJJOBaHHE, HAOIIOJEHUE, U3MEpPEHHUE, SKCIEPUMEHT WU JIpyTrHe); yHUBEpcajbHbIC
yueOHble JeicTBUS (TMO3HABaTeIbHbIe, KOMMYHHKATHUBHBIC, PETYJIATUBHBIE), 00eCIeUnBaIOIINe
dbopmupoBanre (PyHKIIMOHATBHONH T'PAMOTHOCTH M COIIMAIBLHOW KOMIICTCHIIMH OOYYarOIIUXCS;
CIOCOOHOCTh 00yyJaronmxcst HCIIO0Ib30BaTh OCBOCHHBIE MEXAUCIUTITMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHUBEpCaIbHbIe YyueOHBbIC JAEWCTBHUS B II03HABATEIHHOU U
COLIMATILHOM MTPaKTHKE.

B pesynprate wu3ydeHuss OWOJIOTMM Ha YpOBHE CpeaHEro obmiero oOpa3oBaHHS Y
oOydaromerocss OyayT copMupoBaHBI MO3HABATEILHBIC YHUBEPCAIBHBIC yUeOHBIC JIEHCTBUS,
KOMMYHHKATHBHbIE YHUBEpCaJbHbIe Yy4eOHbIE JEWUCTBUS, PETyJIATUBHBIE YHHUBEPCAIbHbBIE
y4eOHbIe JeMCTBHSI, COBMECTHAS IEATEIbHOCTD.

MeranpeameTHbie pe3ysibTaTbl OCBOCHUSI MPOTPaMMBbl CPEAHETO OO0IIero 00pa3oBaHUs
JIOJKHBI OTPaXaTh:

OBiaieHHe YHHBEPCAJbHBIMH Y4eOHBIMH N03HABATEJIbHBIMHY /ICHiCTBUSIMH

1) 6a3oBble JOrHYecKue AeiCcTBUS:

CaMOCTOSITENIbHO (OPMYJUPOBaTh M aKTyaJIM3UpOBaTh MpoOJeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

WCIIOJIH30BaTh TIPH OCBOEHUW 3HAHUM TPUEMBI JIOTUYECKOTO MBINUICHUs (aHaIU3a,
CUHTE3a, CpaBHEHUs, Kiaccudukanuu, 0000IIeHHUsI), PaCKPBIBATh CMBICT OHOJIOTHYECKHX
MOHSTH (BBIIEATH UX XapaKTEPHbIE MPU3HAKH, YCTAHABIUBATH CBS3H C APYTUMU MOHITUSIMH);

OTIPENIETISATh 1NN JeATeTbHOCTH, 3aJlaBas MapamMeTpbl W KPUTEPHUH UX JOCTHIKEHUS,
COOTHOCHUTD PE3YNbTATHI ACATEIHHOCTH C MTOCTABICHHBIMH IIEJISIMHU;

UCIONIb30BaTh OMOJIOTHYECKHUE TOHSTHUSI JUIsi OObACHEHUs (AKTOB U SIBICHUU KUBOU
MIPUPO/IBL;

CTPOUTH JIOTHYECKHE pacCyXkAcHUs (WHIYKTUBHBIC, JCIYKTHUBHBIC, [0 aHAJOTHH),
BBISIBIIATh 3aKOHOMEPHOCTH W TPOTHBOPEYMSI B PACCMATPUBAECMBIX SIBICHUAX, (OPMyIHpOBATH
BBIBOJIbI U 3aKJIIOUYEHUS;

MPUMEHSATh CXEMHO-MO/IEIbHBIE CPEACTBA AJIA MPEJACTaBICHUSI CYIIECTBEHHBIX CBA3EH U
OTHOIIICHUN B W3Yy4YaeMbIX OMOJOTHYECKHX OOBEKTaX, a TAaKKe MPOTHBOPEUYHMA PA3HOTO POJa,
BBISIBJICHHBIX B PA3JIMYHBIX HHPOPMAIIMOHHBIX HCTOYHUKAX;

pa3pabaTeIBaTh TUIAH PEIICHHS TPOOJIEMBI C YUETOM aHAIM3a UMEIOIINXCS MaTePUATbHBIX
Y HEMaTepHUaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBbI B JESATEIbHOCTb, OLIEHUBATH COOTBETCTBUE PE3YJIbTATOB LEINSIM,
OILICHUBATh PUCKU MOCIEICTBUN ACSITETbHOCTH;

KOOPJIVMHHUPOBATh M BBINOJNHATH pPadOTy B YCIOBHUSX pealbHOr0, BUPTYaIbHOTO U
KOMOMHHPOBAHHOTO B3aMMOICHCTBHUS;

pa3BUBATh KPEaTUBHOE MBIIIJICHUE NPU PEIICHUH KU3HEHHBIX MPoOIIeM.

2) 6a30BbIe HCCJIEA0BATEIbCKHIE e CTBHA:



BJIAJICTh HaBbIKAMHU y4€OHO-MCCIEIOBATENBCKON U MPOEKTHOW AEATEIIHOCTH, HaBBIKAMU
paspernieHus: npodsieM, ClIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IOWCKY METOIOB
pelIeHUs] NPAKTUYECKUX 3a/]a4, IPUMEHEHHUIO Pa3IMUHbIX METOJIOB IT03HAHUS;

UCIOJIb30BaTh PA3JIUYHbIE BUJBl AEATEIBHOCTH I10 IOJYYEHUIO HOBOTO 3HAHMS, €ro
UHTEpIpeTaluy, NpeoOpa3oBaHUI0 U MPUMEHEHHIO B Y4EOHBIX CUTyalMsX, B TOM 4HUCIe IpU
CO3/IaHUH YYEOHBIX U COIIMATIBHBIX POCKTOB;

(dbopMHpOBaTh HAYYHBINH THIT MBIIUICHHS, BIAJCTh HAYYHOU TEPMUHOIOTHUEH, KIIIOYEBBIMH
HOHATUSAMH U METOAAMU;

CTaBUTh U (OPMYJIMPOBATH COOCTBEHHBIE 3a7aud B OOpPa30BaTENILHOW JEATENBHOCTH U
KU3HEHHBIX CHUTYaIlHsX;

BBISIBJISITH [IPUYMHHO-CIICACTBEHHbIE CBSI3M U aAKTyaJlM3UpOBaTh 3aJadyy, BbIABUIATh
TUNoTe3y €€ pelleHus, HaXOAWTh AapryMEHThl Ul JI0Ka3aTelbCTBA CBOUX YTBEPIKICHHMH,
3ajJjaBaTh NapaMeTpbl U KPUTEPUU PELICHUS;

AHAIN3UPOBATh IOJYYEHHBIE B XOJE€ pEUIeHUS 3a7aud pPe3yJbTaTbl, KPUTHUYECKU
OLICHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCIIOBHUSAX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLEHUBATh IPUOOPETEHHBIHN OIBIT;

OCYILECTBIIATh 1IEJICHANPABICHHBIN MOMCK IMEPEeHOCa CPEACTB U CIIOCOOOB JeicTBUSA B
poQeCCHOHATIBHYIO CPEy;

YyMETb IMEPEHOCUTHh 3HAHWS B  I[IO3HABAaTEJIbHYIO U  IPAKTUYECKyl0 olrnactu
KHU3HENIeATEIIbHOCTH;

YMETbh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX NMPEIMETHBIX 00IacTei;

BBIJIBUTATh HOBBIE HJEH, MNpPEUIaraTh OpPUTHHAIBHBIC TOJIXOAbI W PEUICHUS, CTABUTh
po0OJIEMBI U 3a/1a4H, JOMYCKAIOIUE albTEPHATUBHBIE PEIICHNUS.

3) padora ¢ nngopmanmeii:

OpPUEHTHPOBAThCSI B PA3IMUHBIX MCTOYHUKAX HMH(pOpMaM (TEKCTe ydeOHOro mocodus,
HAy4YHO-TIOMYJIIPHOM JIUTEpaType, OMOJIOTUYECKUX CIIOBApAX M CIPABOYHMKAX, KOMIIbIOTEPHBIX
0a3ax maHHbIX, B VHTepHere), aHaNM3UpPOBaTh HH(OPMALMIO pPa3IUYHBIX BHJIOB U (HoOpM
IIPEJICTaBICHUS], KPUTHYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

(GopMyIMpOBaTh 3ampoChl M TNPUMEHATh PazIMYHbIE METOJAbl NpPH IOHMCKE U OTOOpe
Ouosiornueckoil nHPpopMaIuu, He0OXOAMMOM JIJIsl BBITIOIHEHUS YICOHBIX 33/1a4;

pUOOpeTaTh OMBIT HCHOJB30BaHUS MHGOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEpPILEHCTBOBATh KYJIbTYPY aKTUBHOTO UCIOJIB30BAHUS PA3ITUYHBIX TTOUCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BBIOMpPATh ONTHUMAJbHYIO (OpMY TpPEACTaBICHUS OHOJIOTHYECKOM
uH(popMaluu (cxemsl, TpaduKH, JUarpaMmmbl, TAOIHUIIbI, PUCYHKHU U IPYTOe€);

HCIIOJIb30BaTh HAyYHBIH $3bIK B KauecTBE CpeACTBa NpH paboTe C OHOJOTHYEecKOU
uHpopMaLrell: TPUMEHATh XUMHUYECKHe, (U3UYecKre U MaTeMaTH4eCKUe 3HAKU U CHUMBOJIBI,
dopmynbl, abOpeBHaTypy, HOMEHKIATYpYy, HCIOIb30BaTh U TMPeoOpa3oBbIBATh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAIJISTHOCTH;

BJIQ/IeTh HABbIKAMHU pAClO3HABaHUS U 3alMTHl HHpOpMAIMH, HHOOPMALMOHHON
0€3011aCHOCTH JTMYHOCTH.

OBJaieHNe YHUBEPCAIbLHBIMH KOMMYHUKATHBHBIMM A€l CTBUSIMU:

1) o6menne:

OCYILECTBIIATh KOMMYHMKAIIUK BO BcexX cepax *KU3HH, aKTUBHO y4acTBOBaTh B JUAJIOre
WIN JIUCKYCCUU TI0 CYIIECTBY 0OCYXTaeMoil TeMbl (YMEHHE 3a/1aBaTh BONPOCHI, BBICKAa3bIBATh
CYX/IEHUS OTHOCHUTEJBHO BBINIOJHEHUS TMIpe/ylaraéMoi 3aJadyd, YYWUTBIBATH WHTEPECHl U
COTJIACOBAaHHOCTb MO3UIHUI IPYTUX YYACTHUKOB JTMAJIOTa WK TUCKYCCHH);



pacrio3HaBaTh HeBepOalbHBIE CpEICTBA OOLIEHMs, MOHUMATh 3HAUYEHUE COLMAIBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUSI KOH(IIMKTHBIX CUTyallli, YMETh CMATYaTh KOH(PIUKTHI U
BECTH IEPErOBOPHI;

BJIAJCTh PA3JIUYHBIMU CIIOCOOAMHU OOLIEHHS M B3aUMOJEHCTBUS, MOHMMATh HaMEpPEHUS
JpYTUX JIIOAEH, NPOSIBIATh YBAXKUTEIBHOE OTHOLIEHHE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAKECHUS;

pa3BEPHYTO W JIOTMYHO H3JIaraTb CBOK TOUYKY 3PEHUS C HCIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB.

2) cOBMeCTHAs /1eITeJIbHOCTD:

NOHMMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHAHOW M MHIUBUIYaTbHONH pabOTHI IpU
pemeHnn OMoI0rndecKoi mpoOIeMbl, 000CHOBBIBATh HEOOXOAMMOCTh IPUMEHEHHUS TPYIITOBBIX
¢dbopM B3aMOAEUCTBUS NIPH PELLICHUH yueOHOM 3a1auu;

BbIOMpPATh TEMATUKY U METO/bl COBMECTHBIX JACHCTBUH ¢ yu€TOM OOLIMX HMHTEPECOB U
BO3MO>KHOCTEH Ka)kJI0T0 4j€Ha KOJUIEKTHUBA;

IPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPIraHW30BbIBaTH M KOOPJIAWHUPOBATH
JefcTBUs MO €€ JOCTM)KEHHUIO: COCTaBIATh IJIaH JEMCTBUM, pacupeneisTh poJid € y4€ToM
MHEHHMH yYaCTHUKOB, 00CYKIaTh Pe3yJIbTaThl COBMECTHON paboThl;

OLICHMBATh KaYeCTBO CBOETO BKJIAJA U KAXKJOr0 YJYaCTHMKA KOMaH/bl B OOLIUI pe3ynbTar
10 pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/UlaraTb HOBBIE IMPOEKTHI, OLEHWBATh WUJEH C MO3MLUU HOBHU3HBI, OPUTMHAIBHOCTH,
NPaKTUYECKON 3HAUUMOCTH;

OCYIIECTBIISITh TMO3UTUBHOE CTPATETMYECKOE TIOBEJIEHHWE B pPAa3IMUHbIX CHUTYyalUsX,
HPOSBIISATH TBOPUYECTBO U BOOOpAKEHHE, ObITH MHUIIMATHBHBIM.

OBJiajieHHe YHUBEPCAIbHBIMH Pery/IsTHBHBIMM A€l CTBUSIMU:

1) camoopranu3amnms:

UCIOJIb30BaTh OMOJIOTMYECKHE 3HAHUS JJs BBIABIEHUS NpPoOJeM M HUX pelIeHUs B
KU3HEHHBIX M YYCOHBIX CHUTYAIHSIX;

BbIOMpPATh Ha OCHOBE OMOJIOIMYECKUX 3HAHUU LIEI€BbIE U CMBICIOBBIE YCTAHOBKH B CBOMX
JENCTBUAX M IMOCTYINKax IO OTHOIIEHUIO K >KMBOW INPHUPOAE, CBOEMY 3I0POBBIO U 3I0POBBIO
OKPYXKaIOIIHX;

CaMOCTOSITENIbHO OCYIIECTBIISATh MO3HABATEIbHYIO JEATEIbHOCTh, BBISBIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIHPOBATH COOCTBEHHBIE 3aJayll B 00pa30BATENbHOM JEATENBHOCTH U
KU3HEHHBIX CUTYallHsX;

CaMOCTOSITENIbHO COCTABJIATH IUIAH PELIeHUs MPoOIeMbl C yUETOM UMEIOLUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEITOYTEHUN;

JIaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacuIMpsATh paMKH Y4eOHOTIO IPeMETa Ha OCHOBE JIMYHBIX MPEANOUTEHHIA;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3 PELICHHUE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

CHocoOCTBOBATH (POPMUPOBAHMIO M TPOSIBIICHUIO IIMPOKOH APYIUIIMH B PA3HBIX 00JacTAX
3HAHUH, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEeNbHBINA U KYJIbTYPHBI YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLEHKY HOBBIM CHUTYyalUsIM, BHOCUTb KOPPEKTHUBBI B JIEATEIBHOCTb, OLICHUBATh
COOTBETCTBUE PE3YJIbTATOB LENISM;



BJIa/IETh HaBBIKAMH [MO3HABATENbHON peIeKCUU KaK OCO3HAHUSI COBEPIAEMbIX JeUCTBUN
¥ MBICIIUTENBHBIX MPOIECCOB, UX PE3YIHTaTOB U OCHOBAHUI, UCIIOIB30BATh MPUEMBI pedieKcun
JUISL OLIGHKY CUTYyallud, BBIOOPA BEPHOTO PEILICHHS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO NMPUHUMATD PEIICHUS [0 UX CHIKEHUIO;

MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IIPU aHAINU3€E PE3yIbTaTOB ACSITEIbHOCTH;

3) npuHATHE ceds1 U IPYTrux:

NPUHUMATD ce0sl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IIPU aHAINU3E PE3yIbTaTOB ACSITEIbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OIIUOKU;

pa3BUBATh CIIOCOOHOCTH TOHUMATH MUP C TIO3UIIMH JIPYTOro YEIOBEKA.
MNPEIMETHBIE PE3YJIbTATHI

[IpenmeTHble pe3ysibTaThl OCBOEHUS coOjep)KaHMs yueOHoro mpenmera «buonorus» Ha
yri1y0JE€HHOM ypOBHE OPUEHTHPOBAHbI Ha obecnieueHre npouiIbHOro o0yueHust o0ydaromuxcs
Oouonornu. OHM BKIIOYAIOT: crenu(UYecKue s OHONOTMM HAy4yHbIE 3HAHUS, YMEHHS H
CHocoObl JEMCTBUII 1O OCBOEGHMIO, HMHTEpPHpPETAMUd U HIPeoOpa3OBaHUI0 3HAHWM, BHJbI
NEeSTEIbHOCTH MO TOJyYEeHUIO HOBBIX 3HAHUN M HMX HPHUMEHEHHIO B PA3JIMYHBIX Y4eOHBIX, a
TaK)KE B PEAJIbHBIX )KM3HEHHBIX cUTyauusx. [IpeamerHbie pe3ysbTaThl IPEACTaBICHbI 110 T01aM
U3YYEHHUS.

[IpenmeTHble pe3ynbTaThl OCBOEHUs yueOHoro mnpenmera «buonorus» B 10 Kaacce
JOJIKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTb 3HAHUI O MeCTe U PoJii OMOJIOTHH B CHCTEME €CTECTBEHHBIX HAayK, B
(OpMHUPOBAHUM E€CTECTBEHHO-HAYYHOW KapTHHBI MHpa, B IIO3HAHWU 3aKOHOB MPUPOABI U
pelIeHny MpodsieM paloHaIbHOIO IPUPOIONOIL30BaHuS, O BKJIAZle POCCUMCKHX U 3apyOeKHbIX
yu€HBIX B pa3BUTHE OMOJIOTUY;

BJIaJICHUE CHCTEMOW OHOJIOTMYECKHUX 3HAaHUM, KOTOpas BKJIKOYAeT: OCHOBOINOJArarolue
OMOJOTMYEeCKHEe TEPMHUHBI U TOHATHUSA (PKU3Hb, KJIETKA, OpraHu3M, METa0OoJu3M, rOMeocTas,
caMOperyJisiliysl, CaMOBOCIIPOU3BEICHHUE, HACIIEICTBEHHOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHE),
O6uonornyeckue Teopun (kiaetouHas Teopus T. IlIBamna, M. Ilnelinena, P. Bupxosna,
XpoMOCOMHasi TeopHsi HacleAcTBeHHocTH T. Moprana), yuenus (H. 1. BaBunoBa — o nieHTpax
MHOT000pa3usl U MPOUCXONKACHUS KYJIbTYPHBIX PAacTeHHI), 3aKOHBI (€AMHOOOpa3us MOTOMKOB
MEPBOro MOKOJIEHHUS, pacIIETJICHHUs, YUCTOTHl FaMeT, He3aBUCUMOro HacneaoBanus . Mennens,
TOMOJIOTHYECKUX PAJOB B HACIEICTBEHHOM wu3MeHunBocth H. M. BaBwiioBa), NpHHIMITBI
(KOMILIEMEHTApHOCTH);

BJIa/ICHHE OCHOBHBIMHM METOJaMH HAy4YHOI'O MO3HAHUS, UCIOIb3YEMbIX B OMOJOTHYECKHX
HCCJIETOBAHMSIX KUBBIX OOBEKTOB (OMHCAHNE, U3MEPEHNE, HAOII0IEHIE, SKCIIEPUMEHT);

YMEHHE BBIACIATH CYLIECTBEHHBIE NIPU3HAKU: BUPYCOB, KJIETOK IIPOKAPUOT U DYKapHUOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHW3MOB, B TOM 4ucie OakTepuil, rpuOOB, pacTeHHIA,
’KMUBOTHBIX U Y€JIOBEKa, CTPOCHHS] OPraHOB U CHUCTEM OpPraHOB PACTEHUH, )KUBOTHBIX, YEJIOBEKA,
IIPOLIECCOB  JKU3HEAEATEIbHOCTH, IPOTEKAOMUX B OpPraHU3Max pacTEeHUH, >KUBOTHBIX U
4eJI0BeKa, OMOJIOrMYECKUX MPOLECCOB: 0OMEHa BEHIeCTB (METa00IM3M), IPEBPAILCHUS SHEPTHH,
Opo>xeHHsI, aBTOTPO(HOr0 M reTepoTpo(HOro TUIOB MHUTAHMS, (POTOCHHTE3a M XEMOCHHTE3a,
MHTO3a, MeH03a, TaMeTOreHe3a, SMOPUOreHe3a, MOCTAIMOPHUOHAIBHOTO Pa3BUTHS, Pa3MHOKEHHUS,
WHAUBUYAIbHOTO DPa3BUTHUS OpraHu3Ma (OHTOr€HEe3a), B3aUMOJEHCTBHUS TE€HOB, IeTepo3Hca,
HCKYCCTBEHHOT'O 0TOODA;



YMEHHE YCTAHABIMBATh B3aUMOCBS3M MEXAY OpPraHOMAAMU KIETKH M HUX (PYHKIHIMH,
CTPOCHHEM KJIETOK Pa3HbIX TKaHEH M UX PYHKUUSMH, MKy OpraHaMH U CUCTEMaMH OPTaHOB Y
pacTeHHi, >KMBOTHBIX M YeJIOBEKa M HMX (YHKIHMSIMH, MEXKIY CHUCTEMaMH OpPraHOB U UX
byHKIUAMEU, MEXKIY dTanmaMu OOMEHa BEIIeCTB, dTalaMH KJIETOYHOTO LMKJIA U >KMU3HEHHBIX
[UKIOB OPraHu3MOB, JTalaMd AMOPUOHAILHOTO PpA3BUTHUS, TEHOTUIOM U (DEHOTHUIIOM,
¢deHoTunom u (hakropamu cpeapl OOUTAHUS;

YMEHHUE BBISBIISATH OTIMYUTENbHBIC NMPU3HAKU JKUBBIX CHCTEM, B TOM YHCIE PACTCHHIA,
JKUBOTHBIX U YEJIOBEKA;

YMEHHE UCIOJB30BaTh COOTBETCTBYIOLIUE apTyMEHThI, OMOJIOTHYECKYI0 TEPMUHOIOTHIO U
CHUMBOJIMKY JJIS JIOKA3aTeNbCTBA POJCTBA OPTaHU3MOB Pa3HBIX CUCTEMAaTHUYECKUX TPYIIIT;

YMEHHE pemiaTh OWOJIOTMYECKHE 33aJa4H, BBISIBIATH IPUYMHHO-CIEICTBEHHBIC CBSI3U
MEXJy HCCIEIYyeMbIMH OHOJOTHYECKHUMH TpPOIeCCaMd U SIBJICHUSMH, JellaTh BBIBOABI U
MIPOTHO3bI HA OCHOBAHMH TOJIYY€HHBIX PEe3yJbTaTOB;

YMEHHE BBINOJIHATH JJAOOPATOpHbIE U IpPAKTHUECKHE paboThl, cOOII0aTh MpaBuUia HpU
paboTe ¢ y4eOHBIM U JTA00PaTOPHBIM 000PYIOBAHHEM;

YMEHHE BBIIBUTaTh THUIOTE3bl, MPOBEPATH HUX IKCHEPUMEHTAIbHBIMU CPEACTBAMH,
dbopMynupys Le’Ib UCCIe0BaHNUs, aHAIM3UPOBATh MMOJYYSHHBIE PE3yIbTAThl U JIEJIaTh BBIBO/IBI,

YMEHHE y4YacTBOBaTh B Y4EOHO-HMCCIENOBATENBCKONH paboTe Mo OMOJIOTHH, SKOJIOTHU U
MeIUIUHe, MPOBOAMMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOMIECTB, W MyOJIMYHO MPEICTABISATH
MOJTy4YeHHBIE PE3yNIbTAaThl HA YYCHHUECKUX KOH(PEPEeHIUAX;

YMEHHE OILIEHMBaThb JTUYECKHE aCHEeKThl COBPEMEHHBIX HCCIIEOBaHUI B 001acTH
OWoNornu W MenWIUHBI (KJIOHHPOBAaHHWE, HMCKYCCTBEHHOE OIUIOOTBOPEHHUE, HAIPaBICHHOE
W3MEHEeHHEe TeHOMa U CO3[aHNe TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYLIECTBIATh OCO3HAHHBIN BBIOOP Oyay1ei mpodeccuoHanbHON AEATEIbHOCTH B
o0acTi OMOJIOTUH, MEUIIMHBL, OMOTEXHOJIOTHH, BETEpUHAPUH, CETbCKOI0 X031 CTBA, MUIIEBOM
NPOMBIIIICHHOCTH, YTIYOJNATh TIO3HaBaTEeNbHBIA HMHTEPEC, HANpPaBJICHHBIM Ha OCO3HAHHBIN
BBHIOOpP COOTBETCTBYIOIIEH mpodeccud W TPOJOJDKEHHE OHOJIOTMYECKOro O0pa3oBaHUs B
OpraHu3alUsaX CPEAHEro NPOPEeCcCCHOHATBHOTO U BBICIIET0 00pa30BaHusl.

[IpenmeTHble pe3yabTaThl OCBOGHUs ydeOHoro mnpenmera «buonorusiy B 11 knacce
JIOJDKHBI OTPaXKaTh:

c(OPMHUPOBAHHOCTH 3HAHHI O MECTE M POJIM OMOJIOTHH B CHCTEME €CTECTBEHHBIX HAyK, B
(OopMHpPOBAaHUN COBPEMEHHON €CTECTBEHHO-HAyYHOW KapTUHBI MHpA, B IO3HAHWU 3aKOHOB
OPUPOJBI U PEIIEHUH HKOJOTHYECKUX MPOOJIeM YeloBEYeCTBa, a TaKKe B PELICHUU BOIPOCOB
paIMOHATFHOTO TPUPOJIONIONB30BaHUs, U B (OPMUPOBAHMHM IICHHOCTHOTO OTHOIIEHHS K
mpupojie, OOIIECTBY, YEJIIOBEKY, O BKJIAJ€ POCCHUCKUX M 3apyOeKHBIX YUEHBIX-OHMOJIOTOB B
pa3BUTHE OMOJIOTHY;

YMEHHUE BIa/IeTh CUCTEMOM OMOJIOTMYECKUX 3HAHUM, KOTOpas BKJIIOYACT OINpPENeNICHUs U
MOHMMaHHUE CYNTHOCTH OCHOBOMOJAraloMuX OWOJIOTHYECKUX TEPMHHOB M TIOHATHHA (BUI,
sKocucTeMa, Ouocdepa), Ouonoruueckue Tteopun (dBomronuoHHas Tteopus Y. JlapBuHa,
CUHTEeTHUECKass Teopus sBomonuu), yueHus (A. H. CesepuoBa — 0 NmyTsSX M HalpaBICHUSIX
sBomonnu, B.M. Beprnanackoro — o 6uocdepe), 3akoHbl (reHeTndeckoro paBHoBecus [x. Xapau
u B. BaiinGepra, 3aponpimeBoro cxoacrBa K. M. bopa), mpasuna (Muaumyma O. JIubOuxa,
9KOJIOTUYECKOW MUPaMUIBI SHEPTHH ), TUTIOTE3bI (TunoTte3a «mupa PHK» V. I'mnbepra);

YMEHHE BJIAACTh OCHOBHBIMH METOJaMM HAy4YyHOT'O IIO3HAHMSA, HCIOJIb3YEeMbIMH B
OMOJIOTUYECKUX HCCIICAOBAHUAX JKUBBIX OOBEKTOB M JKOCUCTEM (ONHMCaHUE, H3MEpeHHe,



HaOJI0IeHNE, YKCIIEPUMEHT), CIIOCOOAMHU BBISBIEHUS M OLIEHKU aHTPOINOIEHHBIX W3MEHEHHH B
IPUPOJIE;

YMEHHE BBIACTATh CYIIECTBEHHBIC NPU3HAKUA: BUAOB, OHOTCOICHO30B, JKOCHCTEM U
O6uocdeppl, CTaOMIM3UPYIOIIErO, IBMXKYILEI0O U pa3pbIBAIOIIErO €CTECTBEHHOro 0Tdopa,
JIJIONATPUYECKOT0 U CUMIIATPUUYECKOTO BUJI000pA30BaHUs, BIUSHUS ABHKYIIMX CHJI SBOJIIOLIUU
Ha TeHO(OH]| MOIMYJIALUHN, TPUCIOCOOICHHOCTH OPraHU3MOB K Cpejie OOMTaHus, YepeIOBaHU
HaIpaBJIEHUH 3BOJIIOLUH, KPYTOBOPOTA BELIECTB U MIOTOKA S3HEPTUU B SKOCUCTEMAX;

YMEHHE YCTaHABJIMBAaThb B3aUMOCBSA3M MEXAY IPOLECCAaMU HBOJIOLUM, JBUXKYIIUMU
CHJIaMH aHTPOIOr€HE3a, KOMIIOHEHTAaMH Pa3JIMYHbIX HKOCHUCTEM U MPHUCIOCOOJICHUSIMH K HUM
OpraHU3MOB;

YMEHHE BBISIBIISITh OTJIMYNUTEIbHBIE IPU3HAKU JKUBBIX CHUCTEM, IIPUCIOCOOIEHHOCTh BU/I0B
K cpefe oOuTaHMs, aOMOTUYECKMX M OMOTHMYECKUX KOMIIOHEHTOB 3KOCHCTEM, B3aUMOCBs3EH
OpPraHU3MOB B COOOIECTBAX, AaHTPOIOI'€HHBIX U3MEHEHHH B 9KOCHCTEMAaX CBOEH MECTHOCTH;

YMEHHE UCIOJIb30BaTh COOTBETCTBYIOLIUE apTyMEHThI, OMOIOTHYECKYIO0 TEPMUHOJIOTHIO U
CUMBOJIUKY JUISl JOKa3aTelIbCTBA pOJICTBA OPraHUM3MOB pa3HbIX CHCTEMaTHYECKUX TpPYIII,
B3aMMOCBSI3M OPraHU3MOB U Cpebl OOMTAHHUS, €IMHCTBA YEIIOBEUECKUX pac, HEOOXOIUMOCTH
COXpPaHEHMsT MHOTooOpa3us BUJOB M 3KOCHUCTEM KaK YCJIOBHUS COCYILECTBOBAHHUS HPUPOIBI U
YeJI0BEYECTBA,

YMEHHE peliatb OWOJIOTMYECKUE 3a7aud, BBIIBISATb NPUYUHHO-CIIEICTBEHHBIE CBSA3HU
MEXIY HCCIeAyeMbIMU OHOJIOTHYECKUMHU HpOLlecCaMM U SBJICHMUSMH, J€1aTh BBIBOJBI U
IPOTHO3bI HA OCHOBAaHUM MOJYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBINOJIHATH JTAOOpPATOpHbIE U IpAaKTHUECKHe paboThl, cOOII0aTh MpaBuUia MpU
pabote ¢ yueOHBIM U JJa0OPaTOPHBIM 000PYIO0BaHUEM;

YMEHHE BBIIBUraTh THUIOTE3bl, NPOBEPATh HUX OSKCIEPUMEHTAIBHBIMU CPEICTBAMHU,
bopMyaMpys LeNb UCCIIeI0BaHMs, aHATTM3UPOBATh OJYyUYSHHbIE Pe3YJIbTAThI U eIaTh BEIBObI;

YMEHHE Y4YacTBOBaTh B Y4eOHO-HCCIEOBATEIBCKON pabdoTe MO OMOJOTUM, DKOJIOTHH U
MEAMIIMHE, MPOBOJMMON Ha 0a3e HIKOJBHBIX HAy4YHBIX OOHIECTB, M MYOJUMYHO IPEACTaBIATh
NOJIyYeHHbIE Pe3yJIbTaThl HA YUEHUYECKUX KOH(EpEeHIUX;

YMEHHE OLICHMBAaThb TUIOTE3bl U TEOPHUM O IPOUCXOKICHUM JKU3HH, YEIOBEKa H
YeJIOBEYECKHX pac, O MPUYMHAX, MOCIEACTBUAX U CIOCO0axX MPeIoTBpallleHusl INI00ATbHBIX
W3MEHEHUH B 6uocdepe;

YMEHHE OCYLIECTBIATh OCO3HAaHHBIN BBIOOP OyayIei mpodeccuoHanbHON AeATEIbHOCTH B
o0mactd  OMOJOTMM, OSKOJOTHUH, TPHPOJIONONIB30BAHUS, MEIUIHUHBI, OHOTEeXHOJOTHH,
NICUXOJIOTHH, BETEPUHAPUH, CEIHCKOTO XO3SAMCTBA, MUIIEBOM MPOMBIINIJIEHHOCTH, YIIIyOIsATh
MO3HABATENIbHBII MHTEpEC, HampaBiICHHBIH Ha OCO3HAHHBIH BHIOOP COOTBETCTBYIOLIEH
npodeccun U TMPOJODKEHHE OHMOJIOTMYEecKOro o0pa3oBaHHsS B OpraHM3alUAX CpPEIHEro
npo¢eCCHOHATIBHOTO U BBICIIET0 00pa30BaHusl.



TEMATHYECKOE IINTAHUPOBAHHME

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/iesioB U TeM undpoBbie
Ne ni/mm P Konrpoububie IIpakTHyeckue (1upp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
bubmuoreka [JOK
1 b 1
HOTOTHA Kax Hayxa https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
2 XK 2
MBI CHOTCMBI M HX H3yHCHHC https://m.edso00.ru/7f41c292
bu6mmoreka [IOK
3 b 2 0.5
HOTOTIBT ITETIEH https://m.edso0.ru/7f41c292
bu6mmorexka [IOK
4 X 10 1 1
HMHACCKAT OPTatHSatitt (et https://m.edso0.ru/7f41c292
bu6mmoreka [JOK
5 8 2
CTpocHue 1 dyHiuuH KICTKH https://m.edso00.ru/7f41c292
6 OOMeH BellecTB U MpeBpalleHrue YHEPTUH B 9 1 bubnuotexa [JOK
KJIETKE https://m.edsoo.ru/7f41c292
7 Hacnencteennas uagopmanus u 9 05 bubnuotexa [JOK
peanm3anus eé B KIETKE ' https://m.edso0o.ru/7f41¢292
bu6mmoreka [JOK
8 XK i 6 1 1
VISHCHHBIH I KTCTIH https://m.edso00.ru/7f41c292
bu6mmorexa [IOK
17 1.
o CTPOCHHE 1 pyHKILHH OPraHH3MOB ° https://m.edsoo.ru/7f41c292
bu6mmorexa [IOK
10 P 8 15
ASMHOICITHE 1 PASBHTHE OPrafusMon https://m.edso00.ru/7f41¢292
11 ['eneTrka — Hayka O HACJIECTBEHHOCTH U 5 05 bu6mmoreka [IOK

HU3MCHYMUBOCTU OPTaHN3MOB

https://m.edsoo.ru/7f41c292



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

bubmuoreka [JOK

12 3aKOHOMEPHOCTHU HACJEICTBEHHOCTH 10 1 https://m.eds00.ru/7f41c292

13 3aKOHOMEPHOCTH U3MEHYMBOCTU 6 1 E;I:;I /I//I;?:(;(;g rou/I;f41c292

14 Feenma verosera 3 05 | pmimetssomntacze:

15 Cesex1uist OpraHu3MOoB 4 1 fé‘fﬁﬁfﬁfﬁﬁmmz

16 broTexHOJIOTHS U CHHTETHYECKAsT OMOIOTHS 4 E:ff;?;ﬁ::;saog r(L),/I;f41C292

17 Pexcpanoe apews 1 im0 111525
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 13



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM un¢ppoBbIe
Ne /i P Konrpoubusie IIpakTHueckue (mpp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
1 3apoKJICHUE U Pa3BUTHE IBOJIOIMOHHBIX 4 bubnmnoreka HOK
MIPEACTABICHUI B OMOJIOTUH https://m.edsoo.ru/7f41cc74
. bubnuorexa [JOK
2 M 14 1 2
HEPOSBOINOMHA 1 66 Pesy InTatht https://m.edsoo.ru/7f41cc74
3 Maxkpo3Boronus 1 €€ pe3yabTaThl 6
[IpoucxoxaeHue u pa3BUTHE KU3HHU HA bubnuorexa [IOK
4 15 1.5
3emie https://m.edsoo.ru/7f41cc74
5 [TporcxokIeHHE YeI0BEKa — aHTPOIIOTCHE3 10 1 1
DKOJIOTUSI — HayKa 0 B3aHMOOTHOIIICHUSIX
6 OPraHu3MOB U HAJOPTaHU3MEHHBIX CUCTEM 3 0.5 bubmmorexa LOK
p . p . ' https://m.edsoo.ru/7f41cc74
C OKpY>Karolei cpeaoi
bu6mmoreka [IOK
7 O 0 9 1.5
PTAHISMEL I Cpefia ODHTaHiA https://m.edso0.ru/863ea20e
8 DKOJIOTUS BUJIOB U TOIYISUN 9 0.5
9 DKoJorust cooo1ecTB. DKOJIOTHYECKHE 12 05
CUCTEMBI
10 Buocdepa — rimobanbHast skocucTemMa
11 UYenoBek 1 OKpysKaromas cpeaa 1
12 PesepBHOe Bpems 1
OBIIEE KOJIMYECTBO YACOB I10
i 102 4 7.5

[NPOT'PAMME



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/863ea20e




MNOYPOUYHOE IIVIAHUPOBAHUE
10 KJIACC

KoanuecTBo yacoB

Ne Jara
Koutpon IMpakTn DyiekTpoHHBIE M (POBLIE 00pa3oBaTeIbHbIE
n/ Tema ypoka H3y4eH
- Bceero bHbIE yecKue ust pecypcsl
padoThI padoThI
1 buosorus kak KOMIIJIEKCHASI HAyKa U 1 Bu6mmoreka LIOK
KaK 4acTh COBPEMEHHOTO 00IIIeCTBa ttps://resh.edu.ru/subject/lesson/3827/
bubnmnoreka IJOK
5 KHBELE CHOTEMEL H HX CBOHCTEA 1 https://www.youtube.com/watch?v=SoHkTau2BUw
list=PLqU6VDVRpuoiTLeXclIBiRZ2J0h2BgbjUJ
index=1 pp=iAQB
3 YpoBHEBas OpraHu3aIys JKUBBIX 1 bubaunoreka ITOK https://m.edsoo.ru/863e6122
CHCTEM https://m.edsoo.ru/863e632a
nu .
4 CTOPHS OTKPBITILL I HIYHCHIT 1 https://resh.edu.ru/subject/lesson/5383/
kneTku. Kiierounas reopus
Metoapl MOJIEKYJISIPHON U KJIETOYHOM
0 B 0
«;(;Hozme i aI;TTeEKZHfa SUT a https://www.youtube.com/watch?v=GzTO2vLzyLA
YCHUC MCT! B TOUYHOU . . . .
5 4 HOB I 1 1 list=PLqU6VDvRpuoi TLeXcIBiRZ2J0h2BghbjUJ
ouororuu (xpomarorpadus, . .
index=4 pp=iAQB
anekTpodopes, nuddhepeHInanbHOe
ueHTpudyruposanue, [11P)»
https://www.youtube.com/watch?v=15IV-fy1KLc
6 XUMHUYECKHUI COCTAaB KIIETKU 1 list=PLqU6VDVRpuoiTLeXclIBiRZ2J0h2BgbjuUJ
index=6 pp=iAQB
M .
7 VHEPAIILHRIC BEITISCTRA IICTIH, X 1 https://resh.edu.ru/subject/lesson/5397/
OuMoJorHYecKas pob
Opranuveckre BelecTBa KISeTKH — https://resh.edu.ru/subject/lesson/3840/
8 6enku. JlTaboparopHas paboTta 1 0.5 https://www.youtube.com/watch?v=IKstGzYECKQ

«O6HapyxeHue OeTKOB ¢ TOMOLIBIO

list=PLqU6VDVRpuoi TLeXcIBiRZ2J0h2BqhjUJ



https://www.youtube.com/watch?v=SoHkTau2BUw
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://resh.edu.ru/subject/lesson/5383/
https://www.youtube.com/watch?v=GzTO2vLzyLA
https://www.youtube.com/watch?v=15lV-fy1KLc
https://resh.edu.ru/subject/lesson/5397/
https://resh.edu.ru/subject/lesson/3840/
https://www.youtube.com/watch?v=IKstGzYECKQ

Ka4CCTBCHHBIX peaKHHﬁ))

CBoiicTBa, KaccuuKanyst 1 QyHKIUH

index=7 pp=iAQB
https://www.youtube.com/watch?v=IKstGzYECKQ

[Ipaktrnueckas padota «M3yueHue

9 list=PLqU6VDVRpuoiTLeXclIBiRZ2J0h2BgbjuUJ
OenkoB . .
index=7 pp=iAQB
https://resh.edu.ru/subject/lesson/3840/
10 OpraHn4eckre BEMECTBA KIIETKH — https://www.youtube.com/watch?v=nQkH60OAzrIw
YTJIEBOABI list=PLqU6VDVRpuoiTLeXcIBiRZ2J0h2BghjUJ
index=9 pp=iAQB
https://resh.edu.ru/subject/lesson/3840/
1 OpraHuyecKue BEIecTBa KICTKA — https://www.youtube.com/watch?v=hfwgRQTpYbY
JUTTABI list=PLqU6VDVRpuoiTLeXcIBiRZ2J0h2BghjUJ
index=10 pp=iAQB
Hyxnennoseie kucnotsl. JTHK u PHK.
12 Jlaopatopias pabora «Hccieaoparie 0.5 https://resh.edu.ru/subject/lesson/3840/
HYKJICMHOBBIX KUCJIOT, BBIACJICHHBIX U3
KJIETOK Pa3IMYHBIX OPTaHU3MOBY
13 Crpoeine i gyukunit ATO. llpyrie https://resh.edu.ru/subject/lesson/3840/
Hykneosuarpudocdarsr (HTD)
Cexsenupoanne JIHK. Metosr https://www.youtube.com/watch?v=BD 60WhZvf
14 T€HOMHUKH, TPAHCKPUIITOMUKH, A list=PLqU6VDvVRpuoiTLeXcIBiRZ2J0h2BgbjUJ
POTECOMHKH index=11 pp=iAQB
15 MeTobI CTPYKTYpPHOU OHOJIOTHN. BuGmmorexa LIOK
KontponbHas pabora
16 Tt rnetok. Hpokaproririeckas https://resh.edu.ru/subject/lesson/1587/
KJIETKa
CtpoeHune 3yKapruoTHUECKOH KIIETKH.
17 [IpakTnueckas padota «M3yuenue 05 https://resh.edu.ru/subject/lesson/1588/
CBOWCTB KJIETOYHON MeMOpaHbD»
18 IToBepXHOCTHBII anmapar KIeTKH bubnnoreka [{OK https://m.edsoo.ru/863e6e88
19 OnHOMEMOpaHHbIE OPTaHOUJIBI KIICTKH. 05 Butmorexa LIOK



https://www.youtube.com/watch?v=IKstGzYECKQ
https://resh.edu.ru/subject/lesson/3840/
https://www.youtube.com/watch?v=nQkH6OAzrIw
https://resh.edu.ru/subject/lesson/3840/
https://www.youtube.com/watch?v=hfwgRQTpYbY
https://resh.edu.ru/subject/lesson/3840/
https://resh.edu.ru/subject/lesson/3840/
https://www.youtube.com/watch?v=BD_6OWhZvfA
https://www.youtube.com/watch?v=BD_6OWhZvfA
https://resh.edu.ru/subject/lesson/1587/
https://resh.edu.ru/subject/lesson/1588/
https://m.edsoo.ru/863e6e88

JBHKCHHS TUTOIITIa3MEI B
PaCTUTCIBHBIX KIICTKAX»

20

21
22

23

24

25

26

[TonmyaBTOHOMHBIE OPTaHOW/IBI KIICTKH:
MUTOXOHJIPHH, TUIACTH]IBI.
JlaGopaTtopnas padota «MccaenoBanme
TUTa3MOJIM3a U JCTUIa3MOJIn3a B
PaACTUTETHHBIX KIETKaX)

HememOpaHHBIE OpraHOUBI KIETKH
Crpoenue u HyHKIUU sIpa

CpaBHHTENTbHAS XapaKTePHUCTHKA
KJIETOK dyKapHuoT. JlabopartopHas
pabora «/3y4yeHue CTpOCHHUS KICTOK
Pa3IHYHBIX OPraHHU3MOBY

AccUMWIIALINS ¥ TUCCUMUITSIUS — JIBE
CTOPOHBI MeTabonm3Ma. THIe oOMeHa
BeniectB. JlabopaTopHas pabora
«3yueHne KaTaIuTUYECKOM
aKTUBHOCTH (DEPMEHTORB (Ha IpUMEpPE
aMUIIa3bl WK KaTallasbl)»

DepMEHTATUBHBIA XapaKTep peakLuii
KJIETOYHOTO MeTaboIn3Ma.
Jlaboparophas padota «/3yuenue
(hepMEHTATUBHOTO PaCIIEeTUICHUS
MepOKCHIa BOAOPOa B PACTUTENBHBIX
Y )KUBOTHBIX KJIETKaX»

benku-akTuBaTopsl 1 OEIKHU-
WHTUOUTOPHI

0.5

05

05

https://resh.edu.ru/subject/lesson/3847/

Bbubnmoreka ITOK https://m.edsoo.ru/863e6e88
bubmmoreka ITOKhttps://m.edsoo.ru/863e6e88

https://m.edso00.ru/863e6e88

ttps://resh.edu.ru/subject/lesson/2486/

butmmoreka [JOK

bu6mmoreka IJOK

27

ABTOTpO}HBII TUII 0OMEHA BEILIECTB

Bbubnmoreka [TOK https://m.edsoo.ru/863e7c98

28

dotocunres

Bbubnmoreka [TOK https://m.edsoo.ru/863e7c98

29

Xemocunres. JJabopatopnas pabora
«CpaBHeHue npoueccoB (poTocuHTE3a U

0.5

https://resh.edu.ru/subject/lesson/3917/



https://resh.edu.ru/subject/lesson/3847/
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7c98
https://resh.edu.ru/subject/lesson/3917/

XEMOCHHTC3a»

AHa3po0OHbBIE OpraHu3MBbL. BB
opoxenus. Jlaboparoprast padorta

30 bubmmorexa [JOK
«CpaBHEHHUE TIPOIICCCOB OPOKESHUS U
JBIXAHUSD)
AdpoOHBIE OPTaHU3MBI. DTaITbl .
31 https://resh.edu.ru/subject/lesson/3917/
OHEPIeTUICCKOI0 oOMeHa
OHeprust MeMOpPaHHOTO TpagreHTa
32 npotoHoB. Cunre3 AT®: pabora Bu6mmoreka [IOK
npoToHHOW AT®-cHHTa3BI
33 Peakiun MaTpHYHOTO CHHTE32a bubaunoreka IJOKhttps://m.edsoo.ru/863e796e
T - " .
34 PAHCKPUIIIHA — MATPITHEIH CHHTCS https://resh.edu.ru/subject/lesson/5352/
PHK
35 Tpancnsnus u e€ FTanbt https://resh.edu.ru/subject/lesson/3917/
K .P .
36 OAIPOBATIHE AMHUHOKHCIIOT. FOIb https://resh.edu.ru/subject/lesson/5352/
pubocomM B OmocuHTE3E OenKa
@) i
37 PratH3alis FeHOMa y pOKapHoT H https://resh.edu.ru/subject/lesson/3939/
3YKapuoT
38 MOJ’ICK}’J’IHPHLIG MEXaHU3MbI BuGIHOTeKA I_[ OK
OKCIPECCUH T'€HOB Y DYKapHOT
Bupycsl — BHekJ1eTOUHBIE HOPMBI
0 . i
39 HKHUSHH 1 ODTTATHEIC HApASHTR 0.5 https://resh.edu.ru/subject/lesson/3939/
[Ipaktnueckas padora «Co3nanue
MOJEN BUPYyCa»
B .
40 HpYCHEIE 3a60HeBaiIm HEI0BeKa, https://resh.edu.ru/subject/lesson/3939/
JKUBOTHBIX, pPACTCHUUN
a1 HanorexHonoruu B 6M0JIOrUY U
MEIUIUHE
42 JKu3HEHHBIH TMKIT KIIETKH https://resh.edu.ru/subject/lesson/3927/
43 Marpuunslii cuate3 JJHK bubmuoreka [IOK



https://resh.edu.ru/subject/lesson/3917/
https://m.edsoo.ru/863e796e
https://resh.edu.ru/subject/lesson/5352/
https://resh.edu.ru/subject/lesson/3917/
https://resh.edu.ru/subject/lesson/5352/
https://resh.edu.ru/subject/lesson/3939/
https://resh.edu.ru/subject/lesson/3939/
https://resh.edu.ru/subject/lesson/3939/
https://resh.edu.ru/subject/lesson/3927/

XpomocoMsl. JTabopaTopHas pabora

https://www.youtube.com/watch?v=-kTF5eSIdJA

44 «HI3yueHne XpoMOCOM Ha FOTOBBIX 0.5 list=PLqU6VDVRpuoiTLeXclIBiRZ2J0h2BgbjuUJ
MUKpOINpenapaTax» index=13 pp=iAQB
45 Jlenenue KIETKH — MUTO3 https://resh.edu.ru/subject/lesson/3927/
Tume! kneTok. Kapruoknues u
nurokuHes. JlabopaTopHas padora
46 «Habmromenne MuTo3a B KJIETKaX 0.5 bubmmoreka [IOK
KOHYHKA KOpeIiKa Jyka (Ha TOTOBBIX
MUKPOIIPETIapaTax)»
Pery 111 AKH3HEHHOTO LKA KIIETOK. h_ttps://Www.youtube.c_om/watch_?vzquhESQXCLW
47 KontposbHas pabota 1. !|st=PLqU6V[_)VRpu0|TLeXCIBlRZZJOhZquJUJ
index=12 pp=iAQB
48 OpraHu3M Kak eJJMHOE [1eJI0e https://resh.edu.ru/subject/lesson/6770/
49 TkaHu pacTeHHH. Ha6opafopHasI ) 05 BuGmmorexa LIOK
pabota «/3yueHue TKaHel pacTeHMID)
TkaHH KUBOTHBIX H YEJIOBEKA.
50 Jlaboparophas padota «/3ydenue 0.5 Bubaunoreka [IOK
TKaHEH dKUBOTHBIX)
Opransl. CUCTEMBI OPTaHOB.
51 Jlaboparophas padota «/3yuenue 0.5 Bubaunoreka [IOK
OpPraHoB I[BETKOBOI'O PACTECHUS
52 Ornopa Tejia OpraHu3MoB Bubaunoreka [IOK
53 JIBMOKEHIE OPTaHHU3MOB https://resh.edu.ru/subject/lesson/6769/
54 [Muranne opraHU3MOB bubnuotexa [IOK
55 IIutanue No03BOHOYHBIX KUBOTHBIX. BI/I6J‘[I/IOTeKa HOK
[MumeBapuTenbHast CHCTEMA YEIOBEKa
56 JlpIxaHue OpraHu3MOB https://resh.edu.ru/subject/lesson/6759/
57 f:;):;:ilz MO3BOHOYHBIX )KHBOTHBIX U BuGmiorexa [OK
58 TpaHCHOPT BEIIECTB Y OPraHU3MOB https://resh.edu.ru/subject/lesson/2489/



https://www.youtube.com/watch?v=-kTF5eSIdJA
https://resh.edu.ru/subject/lesson/3927/
https://www.youtube.com/watch?v=bqGhE5OXcLw
https://resh.edu.ru/subject/lesson/6770/
https://resh.edu.ru/subject/lesson/6769/
https://resh.edu.ru/subject/lesson/6759/
https://resh.edu.ru/subject/lesson/2489/

https://resh.edu.ru/subject/lesson/6760/
https://resh.edu.ru/subject/lesson/6761/

KpOBCHOCHaSI CUCTEMA ITO3BOHOYHBIX

59 https://resh.edu.ru/subject/lesson/1581/
JKUBOTHBIX U YEIOBEKa
60 Berljiesienne y oprannu3MoB https://resh.edu.ru/subject/lesson/2217/
61 3amuTa y Opranu3mMoB https://resh.edu.ru/subject/lesson/1580/7/
62 NMMyHHas cuctema yenoBeka
63 PaznpaxxuMocThb U perymsinus y
OpTaHU3MOB
I'ymopanpHast perymsnus u
64 9HJOKPUHHAS CHCTEMA )KUBOTHBIX H https://resh.edu.ru/subject/lesson/2458/
YeJoBeKa
65 DopMbl pa3MHOKEHHS OPraHU3MOB https://resh.edu.ru/subject/lesson/5359/
66 [TomoBoe pa3MHOKEHHE Bbubanoreka [JOK
67 Meiio3s Bbubanoreka [IOK
I'ameTorene3. O0pazoBaHue U pa3BUTHE
68 HOJIOBBIX I1eTOK. Jlaopatopiias 0.5 https://resh.edu.ru/subject/lesson/3927/
pabora «/3yueHue CTpOSHUs MOIOBIX
KJIETOK Ha TOTOBBIX MUKPOTIpENaparax»
69 ?;iiitiﬁ?fiigzizzge https://resh.edu.ru/subject/lesson/5630/
20 3akiajika OpraHoB U TKaHEH 13 https://resih.edu.ru/subiect/lesson/5630/https://resh.e
3apOJIBIIIEBBIX JTUCTKOB du.ru/subject/lesson/5385/
PocTtn Pa3BUTUC )KMBOTHBIX.
W e e
ITO3BOHOYHBIX KNBOTHBIX»
Pa3zMHOXeHME U pa3BUTHE PACTEHUIA.
72 JlaGoparopnast pabota «CtpoeHue 05 https://resh.edu.ru/subject/lesson/5359/

OPraHoB Pa3MHOXEHHUS BBICIINX



https://resh.edu.ru/subject/lesson/6760/
https://resh.edu.ru/subject/lesson/6761/
https://resh.edu.ru/subject/lesson/1581/
https://resh.edu.ru/subject/lesson/2217/
https://resh.edu.ru/subject/lesson/1580/7/
https://resh.edu.ru/subject/lesson/2458/
https://resh.edu.ru/subject/lesson/5359/
https://resh.edu.ru/subject/lesson/3927/
https://resh.edu.ru/subject/lesson/5630/
https://resh.edu.ru/subject/lesson/5630/https:/resh.edu.ru/subject/lesson/5385/
https://resh.edu.ru/subject/lesson/5630/https:/resh.edu.ru/subject/lesson/5385/
https://resh.edu.ru/subject/lesson/5359/

pacTeHui»

Hcropust cTAaHOBIEHUS U pa3BUTHS

73 bubnunoreka [JOK
TEeHETHKH KaK HayKU
OCHOBHBIE TIOHATHS U CUMBOJTBI
74 reHetuku. JlabopatopHas pabora 05 BuGmmorexa LIOK
«JIpo3oduina kak 00bEKT TeHETHIECCKUX
HCCIIEIOBaHUIN
3aKOHOMEPHOCTH HACIIEAOBaHUS
npu3HaKoB. MOHOTUOPUIHOE
CKpe anwue. [Ipa eckas paboTa .
75 "Kp HIBAHYC. JIpaKTiieckas pabot 0.5 https://resh.edu.ru/subject/lesson/5386/
N3ydenue pe3ynbTaToB
MOHOTHOPHIHOTO CKPEIINBaHUS Y
Jpo30o¢ b
OJIOTHYECKHIE OCHO .
76 Luroxoririeckue ocHOBb! https://resh.edu.ru/subject/lesson/5386/
MOHOI‘I/I6pI/I)1HOI‘O CKpCIIBaHUA
77 AHanu3upyroliee CKpelMBaHme. BuGmorexa LIOK
Hemomxoe nomuHMpOBaHuEe
JurubpuaHoe ckpeniuBaHue.
[pakTrueckas padora «M3yueHnue .
78 PAKTHIECKas pabot i 0.5 https://resh.edu.ru/subject/lesson/4725/
Pe3yabTaTOB AUTHOPHIHOTO
CKPEIIMBaHUs Y APO30QHITBD»
79 IluTonornyeckre OCHOBBI bubmmnoreka [HOK
JUTHOPUIHOTO CKPEIIMBAHUS https://resh.edu.ru/subject/lesson/4725/
80 CrierieHHOE HACITEI0BaHKE MMPHU3HAKOB https://resh.edu.ru/subject/lesson/4725/
X
81 POMOCOMHAS TeOpIA Bbu6imoreka [IOK
HACJICJICTBEHHOCTH
82 T'eneruka nona butmmoreka [IOK
83 T'eHoTuI Kak 1eI0CTHAS CHCTEMA butmmoreka [IOK
84 T'eneTnueckuii KOHTPOJIb Pa3BUTUSL Bu6morexa LIOK

paCTCHHﬁ, JKHMBOTHBIX M YCJIOBCKaA



https://resh.edu.ru/subject/lesson/5386/
https://resh.edu.ru/subject/lesson/5386/
https://resh.edu.ru/subject/lesson/4725/
https://resh.edu.ru/subject/lesson/4725/
https://resh.edu.ru/subject/lesson/4725/

85

M3MeHUYMBOCTh MTpU3HAKOB. Bus
W3MEHYHBOCTH

https://resh.edu.ru/subject/lesson/5387/

86

MoaundukanruoHHas N3MECHINBOCTh

https://resh.edu.ru/subject/lesson/5387/

87

BapuanuoHHbIH psiJl U BapualluOHHAS
kpuBas. JlaboparopHas pabora
«HccnenoBanne 3aKOHOMEPHOCTEH
MOIU(DUKAIIMOHHON H3MEHUNUBOCTH.
ITocTpoenue BapualilmoHHOTO psiAa U
BApUALIMOHHONU KPUBOK»

0.5

bubmmoreka [IOK

88

89

90

91

I'enoTHIIMUECKasT N3MEHYHNBOCTbD.
KomOunatuBHast "3BMEHUYHUBOCTD

MYTaHI/IOHHaﬂ NU3MCHYHNUBOCTb.
IIpakTudeckas padbora «MyTanuu y
Jpo30(HITEl (HAa TOTOBBIX
MUKpOIIpenapaTax)»

3aKOHOMEPHOCTH MYTallMOHHOTO
nporecca. JIMUTreHeTHKa 1
SIIUI'€HOMHUKA

I'eneruka uenoseka. [IpakTnueckas
pabora «CocTaBJICHUE U aHAJIN3
POIOCIOBHOIN

0.5

0.5

https://resh.edu.ru/subject/lesson/5387/

https://resh.edu.ru/subject/lesson/5387/

butmmoreka [JOK

ttps://resh.edu.ru/subject/lesson/3653/

92

MeTtoapl MEIUITMHCKON T€HETUKH

https://resh.edu.ru/subject/lesson/3653/

93

3HaueHNEe MEJUIIMHCKON N'€HETHKH B
MIPEIOTBPAIICHNH 1 JICUEHUN
TeHETHYECKUX 3a00JIeBaHUI YeIOBEKa.
Kontponbnas pabota 2

butmmoreka [IOK

94

95

OCHOBHbBIE MOHATHSA CENEKIIUU.
Jlaboparophas padota «/3yuenue
COPTOB KYJIbTYPHBIX PACTCHUN U IOPOJ,
JOMAaITHUX )XUBOTHBIX»

MeTo/1bI CEeNEeKITMOHHON PabOTHI.

0.5

0.5

bubmuoteka IIOK Bubaunorexa IIOK
https://resh.edu.ru/subject/lesson/3861/

https://resh.edu.ru/subject/lesson/3861/



https://resh.edu.ru/subject/lesson/5387/
https://resh.edu.ru/subject/lesson/5387/
https://resh.edu.ru/subject/lesson/5387/
https://resh.edu.ru/subject/lesson/5387/
https://resh.edu.ru/subject/lesson/3653/
https://resh.edu.ru/subject/lesson/3861/
https://resh.edu.ru/subject/lesson/3861/

Jlaboparopnas pabota «/3ydenue
METOJIOB CEJIEKIIMN PaCTCHHID»

JlocTrKeHUsI CeIeKIIMKU PaCTeHUN 1

bub6 OK
96 KUBOTHBIX. [IpakTHyeckas paboTa 1 HoHoTeka 1]

https://resh.edu.ru/subject/lesson/3861/

«IIpuBHBKa pacTeHUII»

CoxpaHenwne, n3ydeHue u

97 HCIIOJIb30BAaHNE TEHETUUCCKUX 1 bubmmoreka [IOK
pecypcoB
buotexHosorus kak Hayka U 0Tpacib
98 npou3sBoacTBa. [IpakTudeckas paboTa 1 0.5 https://resh.edu.ru/subject/lesson/3939/

«M3ydenne 00bEKTOB OMOTEXHOIOT U

OcCHOBHbIE HaIlpaBJIEHUS

99 CHHTETHICCKOH OHOIOTHH ! bubmorexa HOK
100 = XpomocoMHas U TeHHAs! HH)KCHEPHUS 1 bubnunoreka ITOK https://m.edso0o.ru/863e9336
101 MeaunuHcKiue OHOTEXHOIOTHH 1 bubnmnoreka IJOK
Pesepahblii ypok. [loBTopenue,
102 0000111eHHEe, CUCTEMATH3AIU 3HAHUH. 1 1
Hrorosast KOHTpoJbHAs paboTa.
OBIIEE KOJIMYECTBO YACOB I1O 102 4 14

[TPOTPAMME



https://resh.edu.ru/subject/lesson/3861/
https://resh.edu.ru/subject/lesson/3939/
https://m.edsoo.ru/863e9336

11 KJIACC

KoaunuecTBo yacoB

Ne Hara DJIeKTpoHHBIe HU(POBLIE
n/n Tema ypoka Bcero Konrpoapusie  Ipakruieckue u3yuyeHuss  o0pa3oBaTelIbHbIE pecypchl
padoTbI padoTsI
DNEeKTPOHHOE NPUIONKEHMe.
1 OpomonnonHas Teopus Y. Jlapsuna 1 Lindposble obpasoBaTenbHble
nnatdopmbl.
’ JIBHKYIIIHE CHJITBI SBOJTIOIIMH BHIOB 110 Y. 1 bu6mmoreka [IOK
Japsumy https://m.edso0.ru/863e9da4
3 Boprba 3a cyrecTBOBaHHE, €CTECTBEHHBII 1 bu6mmoreka [IOK
¥ MCKYCCTBEHHBIN 0TOOP https://m.edsoo.ru/863e9da4
4 dopMHpOBaHUE CHHTETUYECKOI TCOPUH 1 bubnuorexa [JOK
3BOIIOLHH https://m.edsoo0.ru/863e9ed0
5 DTaribl 3BOJIOIIMOHHOTO MPoIecca: 1 bubnnoreka [JOK
MHKPOSBOJIIOLMS U MAKPOIBOJIFOLMS https://m.edso00.ru/863e9cle
6 [Momynsiwss — 3JIeMEeHTapHasl eAnHHIA 1 bubnuoteka [JOK
SBOJTIOIHH https://m.edso0.ru/863e99c6
3aKoH reHeTH4eCcKoro paBHoBecus JIx.
7 Xapnu, B. BaitaOepra. JlabopaTopHas 1 05
pabota «BrIsIBIICHHE U3MECHYMBOCTH Y
oco0eit 0THOTO BUIA»
8 DneMeHTapHbIe PaKTOPHI IBOJTIOIUH 1
9 Addexr ocHoBaTens. Db dekt 1
OyTBLIOYHOIO TOPJIBIIIKA
10 Murpauuu. M305511u1 MOy JIsSIIun: 1
reorpaduyeckas, OMOIOrHYECKast
11 EcrecTBeHHBIl 0TOOP — HANPABIIAIOLINHA 1

(haxTOp PBOITIOIIMH



https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6

12

ITomoBoii oT6Op

[Tprcnoco6IeHHOCTh OPraHU3MOB KaK
pe3yabTAT MUKPOIBOIFOIIHH.

13 JlaboparopHas pabora «M3yuenue 0.5
apomMop$030B U UAHOANATITAIINN Y
pacTeHU U KUBOTHBIX)
[TpumMepbl MPUCTIOCOOIEHHH Y
OpraHu3MOB: MOP(OIOTHUECKHUE,
bu3HoIOrHYecKue, OHOXUMHUICCKHUE, bu6mmoreka [IOK
14 0.5
nosenendeckue. JlabopaTopnas pabora https://m.edso00.ru/863e9fde
«[pucnocobieHnst OPraHU3MOB U HX
OTHOCHTEIIbHAS LIEIECO00Pa3HOCTh»
Bup, ero kpure CTPYKTypa.
15 Hnél’ 1o KpHTep Hg " Tpcy yp 0.5 bubmuorexa [JOK
aboparopnas pabora «CpaBHEHHE BUIOB :
PATOPHAL P P https://m.edsoo.ru/863e9fde
110 MOP(OTOTHUECKOMY KPHTEPHIO»
16 Crpykrypa BuIa
17 Buoo6pazoBanue Kak pe3ysbrar
MHUKPOIBOJIIOLIUH
18 CBs13b MUKPOIBOJTIOITUHU U SITHIEMUOIOT I
19 MakposBosmorust. [1aneoHToIornYecKue bubnmnorexa [JOK
METOIbI M3YYEHHs! SBOJIIOLUN https://m.edso0.ru/863ea20e
Buoreorpaguyeckne METOIbI H3yUCHHUS bubnmnoreka [JOK
20
3BOIIOLIMH https://m.edsoo.ru/863ea20e
DMOPHUOIOTHYECKHE M CPABHUTEIBHO-
’ é)’ p Bu6moreka [JOK
MOP(]OIIOrHYECKUE METOBI H3yUECHUS
P Y https://m.edsoo0.ru/863ea20e
SBOJTIOIUH
MoJteKyIsIpHO-T€HE THYECKHE,
- ) yp Bu6moreka [JOK
HOXUMHYECKHE U MAaTEMaTHYECKHE
https://m.edsoo0.ru/863ea20e
METO/IbI M3YYEHHS BOJFOIIUI
23 OO611re 3aKOHOMEPHOCTH BOJOLIMU bubnmnoreka [JOK



https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863ea20e

https://m.edso0.ru/863e9570

AHaHTI/IBHa}l paguanuys. HepaBHOMepHOCTB

24
TEMIIOB BOJIFOLIMA
o5 HayuHble THITOTE3bI TPOUCXOKACHHS bu6mmoreka [IOK
KM3HU Ha 3emie https://m.edso0.ru/863e9570
26 JloHay4HbIE MPEACTABICHUS O 3aPOXKICHUH
KHU3HU
97 OcHOBHbI€ 3Talnbl HEOPraHNYECKOH
SBOJTIOIIUH
28 r bubmuorexa [JOK
UITOTE3bI 3aPOXKACHHS JKU3HU
P https://m.edsoo.ru/863ea5a6
Vcropust 3eMITH U METO/IbI €€ U3YICHHSL.
29 JlaGopaTopHast pabota «/3yueHue u 05 bu6mmoreka [IOK
ONHCAHHUE UCKOMAEMBIX OCTATKOB IPEBHUX ' https://m.edso00.ru/863ea8bc
OPraHu3MOBY
HauanbHble 3Tarbl OpraHu4ecKoi bubnuoteka [JOK
30
3BOIIOIHH https://m.edso0.ru/863ea5a6
31 3 bubmuorexa [JOK
BOJTFOLIHS YKAPHOT
viap https://m.edsoo.ru/863eabbe
OCHOBHBIE JTaITBl BOJIOINH
39 pacTuTenbHOro Mupa. [IpakTudeckas 0.5
pabota «M3yuenue ocodbeHHOCTEH '
CTPOCHUS PACTEHHUH Pa3HBIX OT/IEIOB»
OCHOBHBIE ITAITBI BOJIOIUH KHUBOTHOTO bubnmuorexa [JOK
33
Mupa https://m.edsoo.ru/863eabbe
3BOJHOLH/I$I JKNBOTHBIX. HpaKTI/I‘IeCKaH
34 pabora «M3yueHune ocoOeHHOCTEH 05
CTPOCHUS MO3BOHOYHBIX JKUBOTHBIX)»
35 Pa3BuTHe ®HU3HU Ha 3eMIIe 110 Ipam U bubnmuorexa [JOK



https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea6be

nepuoJiamMm

https://m.edso0.ru/863eabbe

MaccoBsie BBIMHPAHUSA — SKOJIOT'HYCCKUEC

bu6mmoreka [IOK

36
KPU3KCHI TIPOLIIIOTO https://m.edso00.ru/863e9cle
37 CoBpEMEHHBIIN 3KOIOTHIESCKUI KPU3HC,
€ro 0COOEHHOCTH
CoBpeMeHHas CHCTeMa OPraHuIeCKOro bubmuorexa [JOK
38
HPOIIOTO https://m.edso00.ru/863ea48e
39 OCHOBHBIE CHCTEMATHYCCKHUE TPYIIIIBI
OpPraHu3MOB
40 AHTPOIIOJIOTHSI — HayKa O YeJIOBEKE bubmorexa [JOK
P Y https://m.edsoo.ru/863eac2c
a1 PasBuTHE NpeICTABIEHUI O bubnnoreka [JOK
MPOUCXOXKICHUH YeTIOBEKa https://m.edsoo.ru/863eac2c
MecTo yen0BeKa B CUCTEME
opranuueckoro mupa. JlabopatopHas
42 pabora «/3y4enne ocobeHHOCTEMH 0.5
CTPOEHUSI CKeJleTa YeIOBEKA, CBSI3aHHBIX C
MPSIMOXOKICHHEM)
43 JIBI>KyIIMe CHITBI aHTPOIOreHe3a bubmorexa HOK
y P https://m.edsoo.ru/863ead44
44 CoOTHOIIICHHE OHOJIOTHYECKUX U bu6mmoreka [IOK
COITHAITEHBIX (haKTOPOB B aHTPOITOTEHE3E https://m.edsoo.ru/863ead44
45 OCHOBHBIE CTQIMM aHTPOIIOTeHEe3a bubmorexa [JOK
A P https://m.edsoo.ru/863eac2c
46 IMameoreHeTHKa 1 TIAJIEOT€HOMHUKA
47 DBOIIOLNS COBPEMEHHOTO YeJIOBEKa bubmorexa [JOK
. P https://m.edsoo.ru/863eaea2
48 Yenoseueckue pacel. [IpakTruyeckast 05 bubnmnoreka [JOK

pa60Ta «I/I3yquI/1e OKOJOIMYCCKHX

https://m.edsoo.ru/863eaea2



https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eaea2

ajanTamnnii 4eJoBeKay

MeXauCITUIUTMHAPHBIE METOIBI

49
AHTPOTIOJIOTHU

50 3apoXKacHUE B Pa3BUTHE SKOJIOTHH bubmorexa [IOK

https://m.edsoo.ru/863eafec
Mertonp! axonoruu. JlaboparopHas padota

51 «M3ydeHue METOI0B SKOJOTHUECKUX 0.5
HCCIEA0BAHUID)

59 3HaueHUE SKOJIOTUYECKUX 3HAHUU 1151
YenoBeKa

53 DKoJIorHYeCcKre PaKTOPhI bubmmorexa LOK

https://m.edsoo.ru/863eafec
Abuotndeckue gaxktopsl. CBET Kak

54 sKostoruueckuii pakrop. Jlaboparopuas 05 bubnunoreka [JOK
pabota «BbIsIBICHHE TPUCTIOCOOICHUI https://m.edso0.ru/863eb10e
OpraHu3MoB K BJIMAHUIO CBETa»

Aobuoruueckue haktopbl. TemmnepaTtypa
KaK 9KOJIOTHUYESCKHI (haKTop.

55 JlaboparopHnas pa601(“1?a <<BBII)$IBJIGHI/IC 0.5 bubmorexa [JOK
MPUCTIOCOOJICHHUI OPTaHU3MOB K BIUSHHIO https://m.eds00.ru/863eb10e
TEeMIIepaTypbD»

AbuoTtrueckue GakTopbl. BiIaXHOCTh Kak

56 sKosioruueckuii pakrop. JlaGoparopHast 05 bubmuorexa [JOK
paboTa «AHaTOMHYECKHE OCOOEHHOCTH https://m.edso00.ru/863eb10e
pacTeHui U3 pa3HbIX MEeCT OOUTAHUS

bubmuoreka [JOK

> CPpestbl OGHTANIS OPrAH3MOB https://m.edsoo.ru/863eafec

58 Buonornueckue purMbl bubmmorexa LIOK

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

59 XKuzHeHHbIe GOPMBI OPraHU3MOB



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eafec

bubmuorexa [JOK

00 buomirieckite akTope! https://m.edso0.ru/863eb348
o | e e Bisorea 0K
N https://m.edso0.ru/863eb348
62 DKOJIOTUYECKHE XapaKTePUCTUKU bubnmoreka [JOK
HOMyYISIHH https://m.edsoo.ru/863eb348
53 amenenmoen, momocts sospacri Butmorera 110K
HOJOBas CTPYKTYpa https://m.edso0.ru/863eb348
OcHOBHBIE ITOKA3aTEIH O JISIHN:
64 POKIaEMOCTb, TPUPOCT, Telxiln pLE)CTa, bubmmorexa LOK
CMEPTHOCTH, MUTpaLH https://m.edso0.ru/863eb46a
65 DKOJOoTHYeCcKask CTPYKTypa MOIYJISIAN Bubnuorexa LIOK
https://m.edso0.ru/863eb46a
66 JlnHaMMKa MO JISIAN U €€ peTyIIsIust bubnuorexa LIOK
https://m.edso0.ru/863eb46a
67 KpuBble pocTa YuCICHHOCTH TIOMYJISIHH. bubnmnoreka [JOK
KpuBble BHKUBaHMS https://m.edso0.ru/863eb46a
DKOJIOrnYecKast HUIIA BUJIA.
68 JlaboparopHas pabora «IIpucrmocobmenus 0.5
CEMsIH PaCTEHUH K pacCEICHUIO»
69 Bun kak cuctema momysisiiui
20 3aKOHOMEPHOCTH MOBEJICHUST 1 MUTpaIui
’KHBOTHBIX
bu6mmorexa [IOK
71 Coo011ecTBO OpraHu3MOB — OHOIIEHO3 https://m.edsoo.ru/863eh46a
72 DKocuCcTeMa KaK OTKPBITasi CHCTEMA bubmorexa HOK

https://m.edsoo.ru/863eb46a



https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a

KpyroBopor BeliecTB 1 NOTOK HEPTUU B

bubmuorexa [JOK

73
3KOCHCTEME https://m.edso0.ru/863eb46a
24 o bubmuoreka [JOK
CHOBHBIE TI0Ka3aTeJIN YKOCUCTEMBI
https://m.edsoo.ru/863eb5fa
75 OKOJOTUYECKUE THPAMUJIBI bubmorexa [JOK
banuA https://m.edsoo.ru/863eb5fa
76 " 6 bu6mmorexa [IOK
3MEHEHHSI COOOIECTB — CYKIECCHU
H v https://m.edsoo.ru/863eb5fa
ITpupoHbIe 3KOCHCTEMBI. DKOCUCTEMBI bubnnoreka [JOK
77 .
03ep U peK. DKOCUCTEMBI MOPEH U OKEaHOB https://m.edso00.ru/863eb5fa
[TpupoaHbIe 3KOCUCTEMBbI. DKOCUCTEMbI bubnuorexa [JOK
78 .
TYHJIp, JIECOB, CTEIEH, IyCThIHb https://m.edsoo.ru/863eb46a
79 AHTPOTIOT€HHBIE YKOCUCTEMBI
80 Ypboakocuctemsl. [Ipaktudeckas pabora 05
«M3y4yenue u onucanue ypooIKOCHCTEMbD» '
3akoHOMepHOCTH (hOpMUpPOBaHUS
81 OCHOBHBIX B3aMMOJICUCTBHII OPraHU3MOB B
IKOCHCTEMaX
MexaHu3Mbl BO3JEICTBUS 3arpsI3HEHUI
82 Pa3HBIX TUIIOB Ha CyOOPTaHM3MEHHOM,
OpPraHu3MEHHOM, IOIIYJIAIMOHHOM U
9KOCUCTEMHOM YPOBHIX
83 buocdepa — obuieranerapHas 000109Ka bubnmnoreka [JOK
3emiu https://m.edsoo.ru/863ebb5e
bubmuorexa [JOK
84 VYuenue B. 1. BepHajckoro o 6uochepe
e piacKoro o Giocdep https://m.edso0.ru/863ebb5e
85 3aKOHOMEPHOCTH CYILECTBOBAHMS bu6mmoreka [IOK
ouochepsl https://m.edso0.ru/863ebb5e
86 KpyroBopoTsI BelecTs 1 bubnmuorexa [JOK



https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebb5e

OMOTeOXHMHYECKHE ITUKJIbI

https://m.edso0.ru/863ebb5e

87 30HamBHOCTE Orochepsl. OCHOBHBIE bu6mmoreka [IOK
OMOMBI CyIIIH https://m.edsoo.ru/863ebb5e
. bu6mmorexa [IOK
58 YetoitmpocTs Gocept https://m.edsoo.ru/863ebb5e
89 DKOJOrMYECKUE KPU3UCHI U UX MPUUNHBI bubmmorexa [IOK
https://m.edsoo0.ru/863ebd16
90 BosgeiicTBre yenoBeka Ha Ouochepy bubmmorexa LIOK
https://m.edsoo.ru/863ebale
o1 AHTpOIIOreHHOE BO3JICHCTBHE Ha bubnnoreka [JOK
PaCTUTEBHBIN U )KUBOTHBIA MHUD https://m.edsoo.ru/863ebale
92 OxpanHa npupoabt
93 OcHOBHBIE TPUHINIIBI YCTOHYNBOTO bubnuorexa [JOK
Pa3sBUTHS YETOBEUYECTBA U MPUPOIBI https://m.edsoo.ru/863ebale
5 | e m—— BiSorea 0K
pasHOOGpasHs SeMH https://m.edsoo.ru/863ebale
95 0060061eHue 1Mo TeMe «MHUKPOIBOJIIOLIUS U
¢€ pe3ybTaTh»
96 Q§o6meHHe 1o TeMe «MaKpOIBOJIOIHUST U
€€ pe3yabTaThI»
97 0060061eHue o teme «IIponcxoxaeHue u
Pa3BUTHE KU3HU Ha 3emiie»
98 O6006menue mo teme «IIpoucxoxaeHue
YeJI0BEeKa — aHTPOIIOT'CHE3
99 O60011eHue 1Mo Teme «IKOJIOTUs — HayKa O
B3aUMOOTHOIICHUAX OPraHU3MOB»
100 O600mmenue mo Teme «OpraHu3Mbl U cpena

oOHUTaHUD)
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O0006111eHNE IO TEME «IKOIOTUS BUIOB U

101 iy 1
TIOTTY JISTITHI
102 0O0600menue o Teme «buocdepa — 1
rJ100anbHast SKOCUCTEMaY)
OBIIEE KOJIMYECTBO YACOB I10 102 75

[TPOI'PAMME







YYEBHO-METOJIMYECKOE OBECHEYEHUE OBPA30BATEJBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI 1151 VAEHUKA

* buonorus, 10 knacce/ [Naceunuk B.B., Kamenckuit A.A., Py6rioB A.M. u npyrue; moj
penakmueii [Taceunnka B.B., AkiinonepHoe obmectBo «M3narensctBo «IIpocBenienmer

* buonorus. buonorndeckue cucremsr u mponeccsl, 10 knace/ Tepemos A.B., Ilerpocosa P.A.,
O6miecTBo ¢ orpannueHHON oTBeTCTBEHHOCTHI0O « MOl MHEMO3MNHA»

* buonorus, 11 kracc/ Aradonora U.b., Cuoriazos B.1., O0mecTBO ¢ orpaHnueHHOM
O0TBETCTBEHHOCTHIO «[IPODAY; Akimonepnoe obiectBo «M3natensctBo «IIpocBemnieHue
buonorus 10 xiacc. YuebHuk a5 0011e00pa3oBaTeibHbIX OpraHu3aluil. Y riryOJIeHHbIH

ypoBesb. [lon penakiueit B.K. lllymuoro u I''M. Ipimmuna "TIPOCBELLIEHUE".

METOANYECKHUE MATEPHUAJIBI JJI51 YUUTEJISA

* MULTIMEDIA — nonnepsxka kypca «OO011ast 6uoaorus»;

« JJaboparopust KIIETKA; Metoauueckue marepuaiibl: COOpHUK HOPMATUBHBIX IOKYMEHTOB.
buonorus /Coct. 2.J1. Auenpos, A. T'.,

ApxkanbeB. — M.: Jlpoda, 2010

Crnucok nuTeparypsl Al yUUTEIS:

1 baryeB A.C., I'ynenxkoBa M.A., EneneBckuii A.I'. brosorusi. bospiioi cripaBoYHUK JJIs
IIKOJIFHUKOB U TTOCTYTAIOIINX B BY3bl. — M.: JIpoda,

2011

2 bonroa 1. B. Coopruk 3amayu mo OOmieit 6MoaoTun Jij1sl TOCTYTAIIINX B BY3bl. — M.:
«Onukc 21Bex» «Mwup u obpazoanue», 20123 Kosznosa

T.A., Kyumenko B.C. buonorus B Tabnunax 6-11 kmaccel. CripaBoyHoe rmocobue. — M.:
Hpoda, 2010

JlononHUTENbHAS TUTEpATypa AT YUUTEIS:

1 Anacracosa JI.I1. O6mas 6uonorus. unaktundeckue Mmarepuansl. — M.: Benrana-I'pad,



2010.- 240c.

3 MBanona T. B. COopHuK 3a1anuii 1o 0011ei OMOIOTHu: TocoOre TSl yIaIIuXcs
o0meobpasoBar.

yupexaenuii /T.B. Banosa, I'. C. Kanunosa, A.H.Msarkosa. — M.: [Ipocsemienue, 2012

4 Kosznosa T.A. Konocor C.H. lugakTnyeckue KapTOUKH-3a1aHKs TI0 001men ouosoruu. — M.:
Nznarensckuii om «I'enmxepy», 2012 — 96¢.

* Jlaboparopuss TEHETUKA; « Jlabopatopus SKOCUCTEMBI;

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

H1DPPOBBIE ObPA30OBATEJIBHBIE PECYPChI 1 PECYPCbI CETU MUHTEPHET
Anpeca caiittoB B UHTEPHETE

Www.bio.1september.ru - razera «buosnorus» - npunoxenue kK «1 ceHTIOps»
www.bio.nature.ru - Hay4HbIe HOBOCTH OHOJIOTHH

Www.edioS.ru - DUA0C - HEHTP AUCTAHIIMOHHOTO 00pa30BaHUS

www.km.ru/education - YueOHble MaTepualibl U CJIOBapH Ha caite «Kupuint u
Medonuii» http://school-collection.edu.ru

Enunas xomnexuus nudpoBbIx 00pa3oBaTEIbHBIX

pecypcos. http://window.edu.ru/ Equroe okHO gocTyIa K 00pa3oBaTeabHBIM pecypcam
» WWw.bio.nature.ru — Hay4sbie HOBOCTH OHOJIOTHH;

* Www.edios.ru — Dioc — IEeHTp AUCTAHIIMOHHOTO 00Pa30BaHus;

« www.km.ru/education - yueOHbIe MaTepHaibl U caoBapH Ha caiite « Kupumt u Medoauit
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