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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma o yue6HOMY npenmety "buonorusa" (nanee - Ononorusi) Ha ypoBHE CPEIHETO
obmero obpazoBanusi YMK «Cdepa xuznn» aBropos- B. b. 3axapos, A. FO.LluOynesckuii u
yueOHuka o 6uonoruu B.b. 3axapos, C.I'. MamonTtoB, H.1. Conun, E.T. 3axapoBa. buomnorus.
O6mas Ouonorusa. 10-11 kmace, yrmyon€uneiii ypoBenb. M., poda, 2017, BkItou€HHBIN B
DenepanbHbIi IepedeHb, pa3paboTana Ha ocHOBe DenepanbHOTo 3akoHa oT 29.12.2012 Ne 273-
®3 «O6 obpazoBanuu B Poccuiickoit denepanun», PI'OC COO, Konuenuuu npenoaaBaHus
yuebHoro npeamera «bruoOrus» U OCHOBHBIX IMOJIOKEHUN (penepanbHOi paboueil mporpaMmbl
BOCITUTAHHUS.

VYuebnsiii npeamer «buonorus» yrimyonénnoro ypoBHsS wu3yudenust (10—11 xmaccer)
SBIISICTCS OJHUM M3 KOMIIOHEHTOB INpeIMETHOH 001actu «EcTeCTBEHHO-HAyYHBIE MPEAMETHD».
Cormacao mnonoxenusim OPI'OC COO mnpodwiibHble y4eOHBIC MpPEIMEThI, H3y4aeMbie Ha
yriyOJIEHHOM YPOBHE, SIBJISIFOTCS criocoOoM auddepeHnnany 00y4eHus Ha YpPOBHE CPETHETO
obmiero oOpa3oBaHUS M MPHU3BAaHBl OOECIIEYUTH MPEEMCTBEHHOCTh MEXKIY OCHOBHBIM OOIIHMM,
CpeOHMM OOLIMM, CpeIHUM NPOPECCHOHATBHBIM U BHICHIMM O00pa3zoBaHueM. B To ke Bpems
KOKIBIA U3 ATHX Y4eOHBIX MPEIMETOB JOHKEH ObITh OPUEHTHUPOBAH HA MPHUOPUTETHOE PELICHUE
00pa3oBaTeNbHbIX, BOCIUTATEIbHBIX M PA3BUBAIOIIMUX 3aJa4, CBSA3AHHBIX C MpOQOpUEHTALUEH
0o0ydaroluxcsi U CTUMYJIMPOBAHUEM HHTEpeca K KOHKPETHOM 00JacTM Hay4HOro 3HaHUS,
CBSI3aHHOTO C OHMOJIOTHEH, MEIUIIMHOW, SKOJOTHUEH, ICHUXOJIOTHEH, CIOPTOM WM BOEHHBIM
JIEJIOM.

[Tporpamma no yuebHOMy npeametry "buonorus" gaér mpencraBieHue o LEIH U 33aJadax
u3ydeHus yaeOHoro npeamera «bruonorus» Ha yriayOIEHHOM ypOBHE, OMpeesisieT 00s3aTeIbHOe
(MHBapuaHTHOE) TNPEAMETHOE COJAEp)KAHUE, €ro CTPYKTYpHUpPOBaHHME IO pas3jieiiaM U Temaw,
pacnpeziefieHue 1Mo KiaccaM, peKOMEHAYeT MOCe10BaTeIbHOCTh U3yUeHHUsl yueOHOro MaTepuana
C yu€TOM MEXIIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBsS3€d, JIOTHMKM Yy4eOHOro Impoiiecca,
BO3pACTHBIX OCOOE€HHOCTEH oOydaronuxcs. B mporpamMMe mo OMOJIOTHH peaqu30BaH MPUHIIUI
MPEEMCTBEHHOCTH C W3Yy4YeHHEM OHOJIOTMM Ha YypOBHE OCHOBHOTO OOIIEro oO0pa3oBaHUf,
Onmarojapst 4eMy IpPOCMAaTpUBAECTCS  HANpaBIEHHOCTh Ha  TOCIEAYIOUlee  pa3BUTHE
OMOJIOTHYECKUX 3HAHWM, OpPUEHTHPOBAHHBIX Ha (OPMHUPOBAHHE €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, KOJOTUUYECKOTO MBILIUICHUS, IPEACTaBICHUNH O 3I0pOBOM 00Opase >KM3HH, Ha
BOCIIMTaHHE OEpEeKHOrO OTHOILIEHHUS K OKpyXarolled mnpuponHoil cpene. B mporpamme no
OMOJIOTHH TakXe IMOKa3aHbl BO3MOXKHOCTH ydeOHoro mpeamera «buonorus» B peanuszanuu
tpeboBanuit ®PI'OC COO k miIaHUPYEeMbIM JMYHOCTHBIM, METAlpeAMETHBIM M HPEIMETHBIM
pe3yapTaTaM oO0ydeHuss U B (OPMHUPOBAHMHM OCHOBHBIX BHJOB Y4€OHO-TIO3HABATEIHHOMN
JEeSTEIbHOCTH OOy4YalolMXCsl MO0 OCBOEHHUIO COJEpKaHUS OMOJIOrMYecKkoro oOpa3oBaHUS Ha
YpOBHE CpefHero oo1ero oopazoBaHusl.

VYuebHblit npeaMer «buosorus» Ha ypoBHE cpeaHero olmiero oOpa3oBaHUS 3aBepLIAET
Ouosoruueckoe 00pa3oBaHUE B IIKOJE U OPUEHTUPOBAH Ha pacCHIMpPEHUE U yriIyOJieHHe 3HaHUN
0o0ydJaromuxcsi O JKMBOM TPUPOJE, OCHOBAX MOJEKYISIPHOW U KIETOYHOM OWOJIOTHH,
SMOPHONIOTHN M OWOJIOTHH Pa3BUTHSI, T€HETUKHU, CEIEKIMHU, OMOTEXHOJOIHH, HBOJIOIMOHHOTO
YUEHHSI U DKOJIOTHH.

Uzyuenue yuebHoro npeamera «buonorus» Ha yriayOJIeHHOM YPOBHE OpPMEHTHUPOBAHO Ha
MOATOTOBKY OOYYAIOMMXCS K TOCIEIYIONIEMY MOJIYYCHUI0 OHMOJIOTHYECKOTO 00pa3oBaHUS B
By3aX U OpPraHu3allUsAX CpelHEero npodeccuoHanbHOro oopazoBanus. OCHOBY €ro COAep)KaHUs
COCTaBJIIET CHUCT€Ma OHMOJOTMYECKMX 3HAHMHM, MOJYYEHHBIX MpPU HM3YYEHUH OOYy4aroIIMMUCS
COOTBETCTBYIOIIUX CHCTEMaTHYECKHX pa3/lesioB OHOJOTHHM Ha YPOBHE OCHOBHOTO OOIIETO



obpazoBanus, B 10—11 kiaccax 3Tu 3HaAHUS MMOJTYYalOT pa3BUTHE. Tak, paCIIMPEHbI U yIIyOJICHBI
OMOJIOTUYECKHE 3HAHUSA O PACTCHHSX, JKMBOTHBIX, Ipubax, OaKTepusx, OpraHu3Me YelOBEKa,
00X 3aKOHOMEPHOCTSIX JKHU3HH, JIOTOJHUTEIHHO BKJIIOYCHBI OHMOJIOTHMYECKHE CBEICHUS
MPUKJIATHOTO M MOUCKOBOTO XapaKTepa, KOTOpPhlE MOKHO HCIOJB30BaTh KaK OPUEHTHUPHI IS
MOCIEAYIOLEro BeiOOpa npodeccur. Bo3moxkHa Takke MHTErpanus OMOJIOTHYECKUX 3HAHHUM C
COOTBETCTBYIOIIMMHU 3HAHUSIMHU, TTOJTYICHHBIMU 00YUAOIIUMUCS MPU U3YUYCHUU (DU3UKHU, XUMHUU,
reorpadgun U MaTEMATHKH.

CtpykTypa mnporpamMmbl 1Mo ydeOHOMY mnpeaMery "buonorusa" orpakaeT CHCTEMHO-
YPOBHEBBIM M SBOIOIHOHHBIN MOAXOAbI K H3yueHuto Ouonoruu. COriacHo UM, HU3y4aroTCs
CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEpPHBIE JJIsl )KUBBIX CHCTEM PAa3HOr0 YPOBHS OpraHU3allNH,
ABOJIIOIMM OPraHMYECKOro MHpa Ha 3emile, COXpaHEHHs OWOJOTHYECKOro pa3zHooOpasus
miaHeTel. Tak, B 10 Kiacce HM3ydarOTCs OCHOBBI MOJICKYJISIPHOW M KJIETOYHOW OHOJIOTHH,
SMOPUOJIOTUH U OUOJIOTMH Pa3BUTHUS, TEHETHUKU U CEJEKIUU, OMOTEXHOJIOTUHN U CUHTETUYECKOM
OMOJIOTUH, AaKTYAIM3UPYIOTCS 3HAHUS OOydJaromuxcs M0 OOTaHHWKE, 300JIOTHH, aHATOMUH,
¢usmnonorun yenoseka. B 11 kiacce u3y4aroTcsi BOJIIOIMOHHOE YYEHUE, OCHOBBI SKOJIOTUHU U
yueHue o 6uocdepe.

VYueOubiii mnpeamer «buonorus» mnpu3BaH 00eCHEUYUTh OCBOCHHE OO0YYaIOUIMMUCS
OMOJIOTMYECKUX TEOpUM W 3aKOHOB, HJCH, NPUHIMIOB M TpaBWJ, JEXKAIIUX B OCHOBE
COBPEMEHHOM €CTECTBEHHO-HAYYHOH KapTHHBI MHpa, 3HAHWH O CTPOCHUHM, MHOTO0Opasuu U
OCOOCHHOCTSIX KJIETKH, OpraHu3Ma, MOMYJSIUU, OHOIEHO03a, DKOCHCTEMBbI, O BBIIAIOIINXCS
HAYYHBIX JOCTHKCHHSIX, COBPEMEHHBIX HCCIICJOBAHMSIX B OHOJIOTWH, MPUKIATHBIX acIeKTax
OMOJIOTUYECKHX 3HaHWH. J[1s pa3BUTHS W TOJCPKAHKS WHTEpeca 0O0YJArOIIMXCsl K OMOJIOTHU
HapSIIy CO 3HAYUTEIILHBIM 00bEMOM TEOPETUYECKOTO MaTepraiia B COACPKAHUH MTPOTPAMMEI T10
OHOJIOTUN TPETyCMOTPEHO 3HAKOMCTBO C MCTOpHUEW CTAaHOBIICHUS W PAa3BUTHUS TOW WM MHOU
o0nactu OMONOTHH, BKJIAJIOM OTEUECTBEHHBIX U 3apyOekKHBIX YUEHBIX B PEIICHUE BAXKHEHIINX
OMOJIOTMYECKUX U IKOJIOTUYECKUX TTPOOIIEM.

Heap usydyenus yuebHoro npeamera «buosnorusy» Ha yriayOnE€HHOM ypOBHE — OBJIAJICHHE
0o0y4JalIMMHUCS 3HAHUAMU O CTPYKTYPHO-(YHKIMOHAIBHOM OpraHu3alliid >KUBBIX CHCTEM
pa3HOro paHra M MpHOOpEeTEeHHE YMEHHI MCIOIB30BaTh 3TU 3HAHUS B (DOPMUPOBAHHH WHTEpeca
K omnpeneneHHoi o0mactu mpodecCHOHATbHON NEATeNbHOCTH, CBSI3aHHOW C OMOJIOTHEH, WU K
BBIOOPY Y4EOHOTO 3aBEICHUS JIJISl TPOIOJKEHUS OMOJIOTMYECKOT0 00pa30BaHuUs.

JlocTrxkenne meau usydeHus yueOHoro npeamera «buonorus» Ha yriyol€HHOM YpOBHE
o0ecreunBaeTcs pelieHueM CIeAyomuX 3a1a4:

OCBOCHHE  OOYYAIOIMMHUCS  CHUCTEMbI  OMOJIOTMUECKMX 3HAaHM: 00  OCHOBHBIX
OMOJIOTMYECKUX TEOPHSIX, KOHIICTIIUSAX, THUMOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX W TpaBuiax,
COCTaBISIIOLIMX COBPEMEHHYIO E€CTECTBEHHO-HAyYHYI) KApTUHY MHpa; O CTPOCHHH,
MHOT000pPa3i U OCOOEHHOCTAX OMOJNOTMYECKHX CHCTEM (KIIETKa, OpraHu3M, MOMYISIUs, BU/,
OouoreorieHo3, Ouocdepa); O BBIAAIONIUXCS OTKPHITHSX W COBPEMEHHBIX HCCJICIOBAHUSIX B
OHoJIOrny;

O3HAKOMJICHHE  OOYYarmoIMXCSi C  METOJAaMHU  TO3HAHUA  JKUBOH  MPHUPOJIBIL:
HCCJIEIOBATETLCKUMU METOaMH OUOJIOTMUECKUX HAyK (MOJEKYISIPHOU U KIETOYHON OMOJIOTHH,
SMOPHOJIOTHH U OMOJIOTHH Pa3BUTHS, TCHETHUKU U CEJNEKIINN, OMOTEXHOJIOTHH U CHHTETHYECKOM
OMOJIOTHH, TAJCOHTOJOTHH, OKOJOTHHM), METOJAMH  CaMOCTOSITEILHOTO  TMPOBEIACHUS
OMOJIOTUYECKNX HCCIIEeNOBaHUI B JlabopaTopuu U B Tpupojae (HaOMOIeHUE, H3MEPEHUE,
HKCIIEPUMEHT, MOJICTTHPOBAHHE);



OBJIaJiIcHUE OOYyYalOIIMMHCS YMEHUSIMU: CaMOCTOSITEIbHO HAaxXOJIuTh, aHAJIU3UPOBATh U
UCIIOJIb30BaTh OMOJIOTUYECKYI0 HH(POPMAIINIO; TTIOJIb30BATHCS OMOJIOTHYECKON TEPMUHOIOTHEH U
CUMBOJIMKOW; YCTaHaBIMBAaTh CBSI3b MEXAY pa3BUTHEM OHMOJOTMM M COLHUAIBHO-
SKOHOMHMYECKUMU M SKOJIOTMYECKUMH MpOoOJieMaMU YeJIOBEYECTBA; OLEHUBATH IOCIEICTBUS
CBOCH JNEATENIbHOCTH I10 OTHOILIEHUIO K OKpYXKAarolled MHPUPOAHON cpene, COOCTBEHHOMY
30pPOBBI0 W 3/I0POBBIO  OKPYKAIOIIMX JIIOAEH; OOOCHOBBIBaTh M COOJIOJATh  MEpHI
npodMIaKTUKN WHPEKIMOHHBIX 3a00JIeBaHuil, MpaBuia MOBEACHUS B MPUPOAE U 0OecreueHus
0e30MacHOCTH COOCTBEHHOM >KM3HENEATEIbHOCTH B UPE3BBIYAMHBIX CUTYalUAX MPUPOTHOTO U
TEXHOTCHHOT'O XapakTepa; XapaKTepu30BaTh COBPEMEHHbIE Hay4dHble OTKPBITHS B 001acTu
OuoJjioruu;

pasBUTHE Yy 00YYAIOLINXCS MHTEJUIEKTYaIbHBIX U TBOPYECKUX CIIOCOOHOCTEH B mpoliecce
3HAKOMCTBA C BBIJAIOIIMMHUCS OTKPBITUSIMH M COBPEMEHHBIMU HCCJIEIOBAaHUSMU B OHOJIOTHH,
pelaeMbIMH €10 MpoOJIeMaMu, METOJ0JIOTHEel OHMOJIOrMYecKOro HCCIeIOBaHusl, MPOBEICHUs
OKCIIEPUMEHTAIBHBIX ~HWCCIICJOBAHHUMA, pemeHnss OWOJOTHYECKUX 3a/1ad, MOJEIUPOBAHUS
OMOJIOTUYECKUX 00BEKTOB U IPOIIECCOB;

BOCIIUTAHUE Y OOYYArOIIMUXCS LIEHHOCTHOTO OTHOIICHUS K KMBOW MPUPOJE B LIETIOM H K
OTIeNbHBIM €€ 00BbeKTaM U SBJICHUAM; (OpPMHpPOBAHHE SKOJIOTHYECKOH, TE€HETHUYECKON
IPaMOTHOCTH, OOIIEH KyJIbTYyphl IMOBEIEHHUS B TPHUPOJEC; MHTETPAIMH €CTECTBEHHO-HAYYHBIX
3HAHHM;

npuodpeTeHre 00yJaroIMMUC KOMIIETEHTHOCTH B PAllMOHAIIBHOM MPUPOOIOIb30BAHUH
(cobmroneHue TMpaBuUJl TOBEJACHUS B MPUPOJE, OXPaHbl BHUIOB, AIKOCHUCTEM, OHOChEpHI),
COXpaHEHUU COOCTBEHHOTO 3J0POBbA U 3J0POBbS OKPYKAIOIIMX JIOACH (COOMIONECHHUS Mep
npoQUIaKTUKK  3a0o0JieBaHMM,  oOecrieueHre  O€30MACHOCTH  KU3HENEATECIbHOCTH B
Ype3BBIYAMHBIX CUTYAIUSAX MPUPOJHOTO U TEXHOTCHHOTO XapaKTepa) Ha OCHOBE HCIOIb30BAaHUS
OMOJOTUYECKUX 3HAHUN M YMEHUI B MOBCETHEBHOM KU3HU;

CO3/laHWE YCIOBUH Ui OCO3HAHHOTO BBIOOpa OOYYAIONIMMHUCS WHIAWBHIYaTbHON
00pa3oBaTeNbHON  TPAaeKTOpUH, CIHOCOOCTBYIOLIEH mocienyromeMy podeccuoHaIbHOMY
CaMOOIIPEJICIEHNIO, B COOTBETCTBUM C WHAMBUAYAJIbHBIMH HHTEpECAMH U MOTPEOHOCTAMHU
pEeruoHa.

OO0miee ymMcliO YacoB, OTBEACHHBIX Ha H3yuyeHUE OHOJIOTMU Ha YriayOJIeHHOM YpOBHE
cpennero obmiero oOpasoBanmsi, coctaBisier 204 daca: B 10 kmacce — 102 gaca (3 yaca B
Hezento), B 11 kmacce — 102 gaca (3 vaca B Heziento).

OT10op oOpraHuM3alMOHHBIX (OpM, METOJOB M  CpeACTB OOyueHUs OMOJIOTUH
OCYIIECTBIISICTCS C YUETOM CIEIU(PHUKN €ro COJEpKaHWs W HANPaBICHHOCTH Ha MPOIOJDKCHHE
OHMOJIOTHYECKOr0 00pa3oBaHUsI B OPTaHM3ALMUAX CPEIHETO MPO(PECCHOHATHHOTO H BBICIIETO
o0Opa3oBaHusl.

OO0s13aTenbHBIM YCIIOBHEM IpU OOy4YEHHUH OMOJIOTMHM HAa YIiyOJIEHHOM YpPOBHE SIBIISETCS
MpOBECHUE J1aO0OpaTOPHBIX U TMpakTHUeckux pabdor. Takke ywyacTthe oOydammxcs B
BBITOJIHEHUH  TPOEKTHBIX W y4eOHO-HCCIIEIOBATENILCKAX — paboT, TeMaThka KOTOPBIX
OTIpeNieNIIeTCsl YUYHUTEJIeM Ha OCHOBE HMEIOIIMXCS MaTepHaIbHO-TEXHUYECKUX PECYpCOB U
MECTHBIX PUPOAHBIX YCIOBUH.



COJAEP)KAHUE OBYYEHUA

10 KUIACC
CopnepxaHue IpOrpaMMbl, BBIJEIEHHOE KYPCUBOM, HE BXOAUT B IPOBEPKY IOCYIAapCTBEHHOMN
utoroBoi arrectanuu (I'MA).
Tema 1. buoJsiorusi Kak HayKa

CoBpeMeHHass 6MOJIOTHSI — KOMILJIGKCHAs Hayka. KpaTkas wctopusi pa3BUTHs OHOJIOTHU.
buonornueckne Hayku U u3ydaemble UMHU NpoOseMbl. DyHIaMEHTANbHbIE, NPUKIAIHbIE U
IIOMCKOBBIE HAYYHBIE UCCIIEI0OBaHUs B OMOJIOTHH.

3HayeHue OuoJOrMM B (POPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAyUYHOW KapTHUHBI
mupa. [Ipodeccun, cBs3anHble ¢ Ouonorueid. 3HaueHHWEe OHONIOTMHM B IMPAKTHYECKON
JIEATEIbHOCTH YEJIOBEKA: MEIMIMHE, CEIbCKOM XO34HCTBE, IPOMBIIIJICHHOCTH, OXpPaHe
IIPUPOJBIL.

JeMoHCcTpauMu

[Toptpetsr: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. JlapBun, Y. I'apseii, I.
Menpgens, B. W. Bepuanckuii, U. II. IlaBnoB, M. WM. Meunuko, H. W. Baswios, H. B.
Tumodees-Pecosckuid, k. Yorcon, ®@. Kpuk, /1. K. benses.

Tabnuupl u cxembl: «CBsI3b OMOJIOTUU C APYTMMHU HaykaMm», «CucreMa OMOIOrHMYECKHX
HayK».

Tema 2. 7KuBble cucTeMbl U X H3yYeHHE

JKuBble cuctembl Kak mpeamer u3ydeHus ouosoruu. CBOMCTBa JKUBBIX CUCTEM: €IUHCTBO
XUMHUYECKOIO COCTaBa, IUCKPETHOCTb WU LEJIOCTHOCTb, CIIOKHOCTD W YHOPSALOYEHHOCTH
CTPYKTYpBI,  OTKPBITOCTb,  CAMOOpPraHM3alus, CaMOBOCIPOU3BEIACHUE, PA3APAKUMOCTD,
U3MEHYMBOCTh, POCT U pa3BUTHE.

YPOBHM OpraHM3allMd JKUBBIX CHUCTEM: MOJIEKYJIAPHBIM, KJIETOYHBIM, TKaHEBBIH,
OpraHU3MEHHBIN, HOIYJIALIMOHHO-BUI0BOM, 9KOCUCTEMHBIN (OmoreoneHOTHYECKUIT),
o6uocoepnsiii. [Iponeccsl, npoucxoasmue B KUBbIX cucTeMax. OCHOBHbIE NMPU3HAKH KHUBOTO.
Kussp kak popma cymectBoBanus Matepuu. Hayku, nsydaromue *uBble CUCTEMBI Ha pa3HbIX
YPOBHSIX OpPraHU3aLNH.

N3yuenue xuBbIX cucteM. Metoabl Ouonorndyeckoil Hayku. HabmroneHue, uzMepeHue,
DKCIIEPUMEHT, CHUCTeMaru3anus, MeraaHanu3. lIoHsaTMe O 3aBUCMMOM M HE3aBUCHMOU
nepemenHoi. IlmanupoBanme skcnepumeHnta. [locraHoBka u mposepka rumore3. Hynesas
runote3a. [loHsTHE BEIOOPKH U €€ JO0CTOBEpHOCTh. Pa3dpoc B Ononorndeckux AaHHbIX. OneHKa
JIOCTOBEPHOCTH IOJIYYEHHBIX pe3yJbTaToB. [[pMUnMHBI NCKaKE€HUS PE3yJIbTAaTOB HKCIEPHMEHTA.
IToHsiTHE CTATUCTUYECKOTO TECTA.

JleMoOHCTpaLun

Tabmuubl 1 cxembl: «OCHOBHBIE NMpPHU3HAKH >KU3HW», «buonornyeckue cucremsl», «CBOHCTBa
KUBOM MaTepun», «YpPOBHU OpraHU3aLUM XUBOW NPUPOIBD», «CTpOEHUE KUBOTHOU KIIETKHY,
«Tkanm KUBOTHBIX», «CHCTEMBI OpPraHOB YEJIOBEYECKOIO0 OpraHu3May, «bHOreoneHos»,
«buocdepay, «MeTobl U3YISHUS KUBOIH TIPUPOIBI».

Ob6opynoBanue: 1aboparopHoe 000pyI0BaHKE s IPOBEACHUS HAOIIOACHUH, N3MEPEHUH,
DKCIIEPUMEHTOB.

IIpakTuyeckas padora «/cnonbp3oBaHNe pa3INUYHbIX METOJIOB PU U3YUYEHUHU KUBBIX CUCTEM.
Tema 3. buosiorusi KieTrku

Knerka — cTpykTypHO-()yHKIIMOHAIBHAS €IUHMIA >KUBOTO. VICTOPHS OTKPBITHSA KIETKH.
PaGote! P. I'yka, A. JleBenryka. Knerounas teopust (T. IlIBann, M. Illneiinen, P. Bupxos).
OcHOBHBIE TIOJIOKEHUSI COBPEMEHHON KJIETOYHOU TEOpHUH.



MeTtoapl MOJEKYISIPHOW M KJIETOYHOM OHWOJIOTMH: MHMKPOCKOMHS, XpomMarorpadus,
anekTpodope3, METOA  MEYEeHbIX aTroMoB, auddepeHunanbHoe  LEHTpU(YTHPOBaHHUE,
KyJIbTUBUPOBAHUE KIETOK. M3yuenue (uKCUpOBAHHLIX Kiemok. DIEKTPOHHAsT MHUKPOCKOIHS.
Kongoranvnasn muxkpockonus. Bumanvnoe (npudsicuznennoe) uzyuenue Kiemox.

JleMoHCTpauMu

[Toprpetsr: P. I'yk, A. JleBenryk, T. llIBann, M. [lneiinen, P. Bupxos, K. M. bap.

Tabmuubl u cxembl: «CBETOBOW MUKPOCKOI, «IJIEKTPOHHBIM MUKPOCKOI», «VICTOpHS pa3BUTHS
METOJI0OB MUKPOCKOITUI.

OO6opynoBaHMe: CBETOBOM MHUKPOCKOI, MMKpONpenaparbl pPaCTUTEIbHBIX, JKUBOTHBIX U
OakTepuaIbHBIX KIETOK.

IIpakTnyeckas padora «l3yueHnme MeTOJOB KIETOYHOW Ouosioruu (xpomarorpadus,
anextpodopes, nuddeperiuanpHoe neHTpudyruposanue, [1LP)».

Tema 4. XuMu4ecKkasi OpraHu3anms KJIeTKU

XUMUYECKUN COCTaB KIETKU. Makpo-, MUKpPO- U YJIbTPAMHUKPOAJIEMEHTHI. Boaa u €€ ponb
KAK pacTBOPUTENS], pPEareHTa, ydacTue B CTPYKTYPUPOBAHHUU KIIETKH, TEIUIOPETYIISLUU.
MuHepanbHble BEILIECTBA KJIETKH, UX OMosoruyeckas pojib. Pojib KaTHOHOB M aHHOHOB B KJIETKE.

Oprannyeckue BElECTBA KIETKU. buosornyeckue nojaumepsl. besnku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpyKTypel OenkoBOW MosieKynbl. IlepBuunas cTpykrypa Oenka, MenTHaIHAas
CBsA3b. BTOpuuHas, TpeTuuyHas, 4yeTBepTHUYHAs CTPYKTypbl. JleHaTyparus. CBoiicTBa OEIKOB.
Knaccudukanus 6enkos. buonornueckue GyHKIuu 0eaKoB. [Ipuonsi.

VYraeBoasl. MoHocaxapuabl, Aucaxapujbl, OJIMrocaxapuibl U mnosmcaxapujpl. OOmumi
IUIaH CTpPOEHUsT U (U3UKO-XMMHUYECKHE CBOICTBa YriieBoAoB. buonoruueckue ¢yHkuuu
YTJIEBOJIOB.

Jlunuae!. IMuapodunsHO-THIPOPOOHBIE CBOWCTBA. Knaccudukamuss  munumos.
Tpurnunepunasl, Gochoaunuipl, BOCKU, ctepouisl. buonornyeckue Gpynkuuu aunuaos. O6mue
CBOICTBa OMOJOTMYECKMX MEMOpaH — TEKy4decTb, CIHOCOOHOCTh K CaMO3aMbIKaHUIO,
MOJIyIIPOHHUIIAEMOCTb.

Hyxnennoseie kucnorsl. JIHK u PHK. Ctpoenne HyknenHoBbIX KuCiOT. HykneoTumsl.
[Tpuniun komminementapHoctu. [Ipasuno Yapradda. Crpykrypa IHK — nBoiinas cnupais.
Mectonaxoxaenue u 6uonornueckue pynkuuu JJHK. Bunsr PHK. ®ynkunu PHK B knetke.

Crpoenue monekynsl AT®. Makpospruueckue cBsizu B Mojiekyine AT®. buomornueckue
¢ynkuun  AT®. BoccTaHoBIEeHHBIE MEPEHOCUMKH, UX (QYHKUMU B KiIeTke. /[pyeue
Hykneozuompugochamvr  (HTD). CexBenupoBanne  JIHK.  Memoowr  eenomuxu,
MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CrpykrypHast Ouosorusi: OMOXMMHYECKHE M OHOPU3NYECKHE HCCIEAO0BAaHUSA COCTaBa U
IPOCTPAHCTBEHHOW CTPYKTYpbl OuOMONIeKyl. Mooerupoganue cmpykmypvl U QyHKYui
Ouomonexkyn u ux komniekcos. Komnvromepuwiti ouzaiin u opeanudeckuii cunmes OUOMONIEKYI U
UX HenpupoOOHbIX AHALO206.

JleMoOHCTpaLun

IToprpersr: JI. Ilonunr, k. Yorcon, ®. Kpuk, M. Vunkunc, P. ®panxnun, ®@. Conrep, C.
IIpy3unep.

Huarpammsl: «PacnpeneneHre XUMHUYECKUX JIEMEHTOB B HEXXUBOU Npupoae», «Pacnpenenenue
XUMHYECKHUX 3JIEMEHTOB B KUBOH MPUPOJE.

Tabmuubl u cxemsl: «llepuonnyeckas TabauIa XUMHUUYECKUX IEMEHTOBY», «CTPOCHUE MOJIEKYJIbI
BOJIbI», «BemecTBa B cocraBe OpraHuzMoBy, «CTpoeHHe MOJEeKyJbl Oenka», «CTpyKTypbl



OenkoBoi MoJIeKyJbl», «CTpOEHHE MOJEKYd YrieBoaoB», «CTpOeHHE MOJIEKYd JIMIHIOBY,
«Hyxnennossle KucioTe», «CtpoeHne monekynsl ATD».

Ob6opynoBanue: XMUMHAYECKas Mocyia 1 000pyI0BaHHE.

JladopaTopnasi padora «OOHapyKkeHHE O0CJTKOB ¢ TOMOIIBbIO KaY€CTBEHHBIX PEAKITUI».
JlabopaTopnas pabGora «lccienoBaHne HYKJICMHOBBIX KHCIIOT, BBIJCIEHHBIX H3 KIIETOK
pa3IMYHbIX OPraHU3MOBY.

Tema 5. Ctpoenue u GyHKIMH KIETKH

Tumbl KJIETOK: 3yKapHOTHUYecKass M Ipokapuorudeckas. CTpyKTypHO-(YHKIHOHAJIbHbIE
00pa30BaHUs KJIETKU.

CtpoeHre TMpPOKApUOTHUECKON KIeTku. Kietoynas creHka OakTepuid ©  apXeu.
OcoOeHHOCTH CTPOCHUS TeTepOoTpoHOI U aBTOTPO(HOM MPOKAPHOTHUECKUX KIETOK. MecTo u
POJIb IPOKAPHOT B OMOLIEHO3aX.

Crpoennie u (pyHKIIMOHMPOBAHUE DYKApHOTHUECKOW KileTKH. [Inmazmaruueckas meMOpaHa
(mnazmanemma). CTpykTypa IUIa3MaTUyecKkoil MeMOpaHbl. TpaHCIOPT BELIECTB 4Yepes
IUIa3MaTHYECKyI0 MeMOpaHy: maccuBHBIA (nuddy3us, obneruénnas auddysus), aKTUBHBINA
(mepBUYHBIA U BTOPUYHBIN akTUBHBIA TpaHcnopt). Ilomynmponunaemocts MemOpansl. PaboTa
HaTpUil-KaJIMeBOro Hacoca. DHAOLMUTO3: MUHOLMUTO3, (parounTo3. Dk3ounTo3. Kinerounas creHka.
CrpykTypa 1 QyHKIMH KJIETOYHOW CTEHKH PacTeHUH, rpuOoB.

Huronnazma. Iluto3onb. Llutockener. JIBmwkenwe uuToruiazMbel. OpraHouabsl KIETKH.
OnHomeMOpaHHbIE OpraHOUABI KIETKH: 3HjomIazmMarudeckas cetb (OIIC), annapat I'onbmku,
JU30COMBI, UX CTpOeHHE U (QYyHKUUHU. B3auMMOCBS3b OJHOMEMOpaHHBIX OPraHOMUJOB KIIETKH.
CrtpoeHue rpaHylsspHOro petukynyma. Mexanusm nanpasnenus oerkoe 6 IIIC. Cuntes
pactBopuMbIx ~ OenmkoB. CuHTE3  KJIeTOUHBIX  MeMmOpaH. [maakwii  (arpaHysspHBIN)
sHoIIIa3MaTHUecKuil petukynyMm. CekperopHas ¢yHkius anmapara [ombmxu. Moougukayus
benxos 6 annapame I onvoacu. Copmuposka 6enxos 6 annapame I o1b0xcu. TpaHCHIOPT BEIIECTB
B KJIeTKe. Bakyosmm pactutenbHbIX KieToK. Kirerounstii cok. Typrop.

[lonyaBTOHOMHBIE OpraHOMbl KJIETKU: MHUTOXOHJIPHUM, TIIACTUABL. [Ipoucxoocoenue
mumoxonopuu u naacmuo. Cumbuocenes (K.C. Mepedxckosckuil, JI. Mapzynuc). CtpoeHue u
GyHKIMM MHUTOXOHIpUH U miactuj. [lepBUuHBIE, BTOPUYHBIE U CIIOXKHBIE IUIACTH/IBI
(OTOCUHTE3UPYIOUINX JYKApHOT. XJIOPOIUJIACThl, XPOMOIUIACTBI, JIEHKOIUIACTHI  BBICIIHX
pacTeHuM.

HememOpannble opranouab! kietkun CTpoeHne M (yHKIHMHM HEMEMOpaHHBIX OpraHOMI0B
kiaeTku. Pubocombl.  IIpomedsxcymounvie  ¢hunamenmsi. MuUkpodmiIaMeHTbl. AKkmuHogbie
Mukpogunamenmoi. MBbIIIEUHbIE KIETKU. AKMUHOGbIE KOMNOHEHMbl HEeMbIUEYHbIX KAEmOK.
MuxkpotpyOouku. Knerounsiii mentp. CTpoeHHe U JBHKEHHE JKIYTUKOB M PECHHUYEK.
MuxkpoTpy6ouku nutorasMel. Llentpuons. benku, accoyuuposannvle ¢ Mukpoguramenmamu u
Mukpompybouxkamu. Momopnvie 6enxu.

Anpo. OOonouka sapa, XpOMAaTUH, KapuOILIa3Ma, SAPBINIKH, UX CTPOEHUE U (YHKIUU.
SAnepusiit 6enkoBbIl MaTpukc. IIpocTpaHCTBEHHOE pacloioXKeHHe XPOMOCOM B HMHTep(ha3HOM
aape. Dyxpomamun u 2emepoxpomamut. benku XpomMaTUHa — TUCTOHBL JJunamuxa s0epHoll
obonouku 6 mumose. A0epubviti mpancnopm.

Knerounsle  BkitoueHusi. CpaBHHUTENbHAs  XapaKTEpPUCTUKA  KIETOK  JYKapHOT
(pacTUTENBHOM, KUBOTHOM, FPUOHOI).

JleMoHCTpanun
IToptpetsr: K.C. MepexkoBckuid, JI. Maprymuc.



Tabmumpl 1 cxeMbl: «CTpOCHHE JYKAPUOTHUECKOW KIIETKW», «CTPOCHHE XUBOTHOM KIIETKH»,
«CTpoeHHe pacTUTENBbHON KIETKNW», «CTpoeHne MUTOXOHApUN», «SAapo», «CtpoeHue
IIPOKAPUOTUYECKOUN KIIETKH.

OO6opynoBaHue: CBETOBOM MHKPOCKOI, MHKPOIpPENapaTbl PAacTUTENbHBIX, >KUBOTHBIX
KJIETOK, MUKPOIIpenaparbl 0aKTepUaIbHbIX KIETOK.

JlabopaTopnasi paGora «l3yueHne cCTpoeHUs KIETOK Pa3IMYHbIX OPraHU3MOBY.
IIpakTnyeckas padora «/3ydeHne CBONCTB KIIETOYHONH MEMOpPaHBD».

JlabopaTopnass padora «MccinenoBanue IIa3MoNM3a W JIEIUIA3MOJIM3a B PACTUTEIBHBIX
KIIETKaxX».

IIpakTnyeckas padora «3yueHue IBUKEHUS HUTOIIA3Mbl B PACTUTEIBHBIX KIETKaX).

Tema 6. O0MeH BelecTB U NpeBpallieHNe JHEPTUH B KJIeTKe

AccuMUIAIMS U JUCCUMWIALUSA — JIB€ CTOPOHBI MeTabosin3Ma. Tumbsl oOMeHa BElIeCTB:
aBTOTPOGHBIH M reTepoTpoHBId. Yyactue Kuciopojga B OOMEHHBIX — Ipolieccax.
OHepreruyeckoe obOecrneueHue kietku: npespamieHue ATd B 00OMEHHBIX Ipoleccax.
depMEeHTATUBHBIA XapakTep peaKkmuid KIETOYHOTO Merabonm3ma. DepMeHTHl, MX CTpOeHHE,
cBoiicTBa W MexaHu3M aedcTBus. Kodepmentsl. OTinuuns (QepMEHTOB OT HEOPraHMYECKUX
KaTain3atopoB.  benku-akTuBaToppl W OEIKU-MHTHMOUTOPBI.  3aBUCHUMOCTb  CKOPOCTH
(epMEHTAaTUBHBIX PEAKIMI OT pa3IuYHbIX (PAKTOPOB.

[lepBUuHBI CHHTE3 OpraHMYECKUX BeIIeCTB B KieTke. DorocuHTe3. AHOKCuceHHbll U
oKcuzennvlli  pomocunmes 'y obaxmeputi. Ceemocobuparowue nueMenmvl U NUSMEHMbL
peakyuonnoz2o yenmpa. Ponb xjopomnactoB B mpouecce (orocuHTe3a. CBeToBas U TEMHOBas
dazel. @omoovixanue, Cs, Cs. u CAM-munvt pomocunmesa. IIpoqyKTUBHOCTE (DOTOCHHTE3A.
BnusiHue pa3nuyHbIx GaKkTOpoB Ha CKOPOCTh (POTOCUHTE3A. 3HAUEHHUE (DOTOCUHTESA.

XemocuHte3.  Pa3HooOpazue  OpraHM3MOB-XEMOCHHTETUKOB:  HUTPU(PHULUPYIOIINE
OakTepuH, xKeae300aKTepun, cepodaKkTepun, BOJOPOAHbIE OaKTepuu. 3HAUCHUE XEMOCHHTE3a.

AHaspobHble opraHu3Mbl. Buasl Opoxxenus. [IpoaykTsl OpoXeHHUsI U UX HCIIOJIb30BaHUE
YEJIOBEKOM. AHa’pOOHBIE MUKPOOPTaHU3MBI KaK OOBEKTHI OMOTEXHOJOTHU W BO3OYIUTENH
0oe3HEeH.

AdpoOHBIE OpraHM3Mbl. OTambl 3HEpPreTHueckoro obmeHa. IloaroToBuTeNnbHBIA 3Tarl.
['mukonu3 — 6eCKUCIOPOAHOE PACHIETNIEHUE TIIOKO3HI.

buonoruueckoe okucieHue, WM KIETOYHOE JbIXaHue. Pojlb MUTOXOHApPUH B Mpolieccax
O6uonornyeckoro okucieHus. Lluxnuyeckue peakuuu. OkHcIUTENbHOE (GOCHOPUIHPOBAHUE.
Onepeuss membpannozo zpaouenma npomonos. Cunmes ATD: paboma npomonnoi ATD-
cunmasel. llpenMyiiectBa a’poOHOrO MmyTH OOMEHa BEIIECTB IMEpe]  aHadPOOHBIM.
D hEeKTUBHOCTh YIHEPTETUIECKOTO OOMEHA.

JleMoHCTpanuu

[Toprpersr: k. IIpuctau, K. A. Tumupsses, C. H. Bunorpanckuii, B. A. Durensrapar, II.
Murtuenn, I'. A. 3aBap3uH.

Tabmuip! u cxembl: «POTOCUHTE3Y, « IHEPreTHUECKUu 00MeH», «buocunTes 6enkay, «CtpoeHune
bepmenTa», «XeMOCHHTE3Y.

OO6opynoBaHue: CBETOBOH MMKpPOCKOI, OOOpYAOBaHHE Ui TNPHUTOTOBJIEHUS MOCTOSHHBIX H
BPEMEHHBIX MUKPOIPENapaTos.

JlabopaTopnasi paGora «/I3yueHue KaTaaUTHUECKON aKTUBHOCTH (EPMEHTOB (HAa MpUMEpe
aMuJIa3bl WM KaTajasbl)».

JlaGopaTopnas paGora «/I3yyeHue (epMEHTATHBHOIO pacUICTJICHUS MEPOKCHA BOJOPOJa B
PACTUTENBHBIX U )KUBOTHBIX KJIETKaX).



JladopaTopHas padora «CpaBHeHHE TTPOIIECCOB (DOTOCHHTE3Aa U XEMOCHHTE3A.
JlabopaTopnasi pabora «CpaBHEHHUE MPOIIECCOB OPOKEHUS U TBIXAHUSD.
Tema 7. HaciencrBenHast uHpopMauus U peaju3anus eé B KIeTKe

Peaknum marpuyHoro cuHresa. I[IpyHIMI KOMIUIEMEHTApHOCTH B PEAKUUAX MATPUYHOTO
cuHTe3a. Peanmzanms HacieacTBeHHOM uWHQopmarnuu. ['eHeTHyeckwii KOj, €ro CBOMCTBA.
Tpanckpunuusa — marpuusbiii cuHTe3 PHK. IIpuHIUMIIBI TPaHCKPUIIMKU: KOMIUIEMEHTAPHOCTb,
AHTUIApaLIEIbHOCTh, aCUMMETPUYHOCTb. Cospesanue mampuunvix PHK 6 sykapuomuueckoii
knemxe. Hexooupyrowue PHK.

Tpancnsamus u e€ sranbl. Yuactue TpancnoptHeix PHK B OuocuHTe3e Oenka. YcimoBus
ouocunresa 6enka. Koguposanue amuHokucnot. Poib pubocom B GMocuHTEe3€e OemKa.

Coepemennvie npedcmasnenus o cmpoenuu 2enoe. OpraHusanus reHoMa y MpoKapuoT U
9yKapuoT. Perymsiius akTMBHOCTH T€HOB y MpoKapuoT. ['mmote3za omepona (P. XKakoo, XK.
Mano). Monekynapuvle mexanusmvl dKcnpeccuu 2enog y aykapuom. Ponv xpomamuna 6
pezynayuu pabomul 2eHog. Perynsius 0OMEHHBIX MPOLECCOB B KiIeTke. KiieTouHslii romeocTas.

Bupycel — HekileTouHbIEe (OPMBI J)KU3HU U OONUraTHbie napa3utel. CTpoeHHE MPOCTHIX U
CIIOXKHBIX BHPYCOB, PETpPOBHUPYCOB, OaktepuodaroB. Kuzuenuwiii yuxn J[HK-codeparcawupux
supycos, PHK-codepaicawux eupycos, bakmepuogacos. Obpamuas mpanckpunyus, pesepmasd,
unmezpasa.

Bupycuble 3a0oneBaHusi uyenoBeka, JKUBOTHbIX, pactenuil. CIIMJ], COVID-19,
COLIMATIbHBIE U MEAUIIMHCKHE MTPOOJIEMBI.

buoungopmamura: unmezpayusa u ananuz 6orvuux maccueos («bigdatay) cmpyxmyprix
buonoeuueckux OanHvix. Hanomexmonocuu 6 oOuonoeuu u meouyuwne. Ilpocpammupyemvie
@dynxyuu b6enxos. Cnocobvl 0ocmasKu 1eKapcms.

JdeMoHcTpannn

[Toptpetsi: H. K. Konbuos, /1. 1. IBaHOBCKUIA.

Tabnuipl u cxemsl: «bruocunTes Oenkay, «[ eHeTnyeckuii Koy, «Bupycer», «bakrepuodarm.
IIpakTuyeckas padora «Co3iaHue MOJIEIH BUPYCay.

Tema 8. JKu3HeHHBIH HUKJ KJIETKH

Knerounslii numki, ero mepuonasl u perymsuus. Wutepdaza um muro3. OcobeHHOCTH
mpoliieccoB, npoTtekaronux B uHTepdasze. [loaroroska kietku k aeneHuto. [IpecuHTeTnUeCKni
(MOCTMUTOTUYECKHI), CUHTETUYECKUH M TOCTCUHTETUYECKUH (MPEMUTOTUYECKHUI) MEPUOIbI
uHTEepQa3bl.

Matpuunsiii  cunte3  JIHK -  pemmukanmsa. [lpunnunsr  permmmkanumm — JTHK:
KOMIUIEMEHTAPHOCTh,  MOJYKOHCEPBATUBHBI  CHHTE3, aHTHUIAPAJIENBHOCTh. MexXaHu3M
permukammu - JIHK.  Xpomocombl.  Crtpoenme xpomocom. Temomepsl U Telomepasa.
XpOMOCOMHBIM HAabOp KJIETKH — KapuOTUM. J{MIUIOMAHBIM M rarionIHbI HaOOpBl XPOMOCOM.
I"'omonornunslie XxpoMocomsl. [10710BbIE XPOMOCOMBI.

Jenenune kinetku — muto3. CTaguu MHUTO3a U TMPOUCXOJANIME B HUX Mpolecchl. THIbI
muto3a. Kaprnokunes u nurokunes. buojgornueckoe 3HadyeHre MUTO3a.

Perynsiiuss MuToTHUecKoro unukia kietkd. [Iporpammupyemasi KieTodyHass THOenb —
arornTo3.

Knerounoe sapo, XxpoMocombl, GyHKIIMOHATIbHAS T€HOMUKA. Mexanuzmbl npoaugepayuu,
ougpepenyuposxu, cmapenus u eubeau kiemox. «L{ugpposasn knemrka» — ouounghopmamuuecxue
Mooenu YYHKYUOHUPOBAHUSL KIEMKU.

JleMoHCTpanun



Tabmumpl u  cxembl: <«OKW3HEHHBIM UK KIETKH», «Murto3», «CTpoeHHE XPOMOCOMY,
«Penmmukanmsa JJHK».

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

JlaGopaTropHas padora «/3yueHre XpoMOCOM Ha TOTOBBIX MUKpOIIpENapaTaxy.
JlabopaTopnasi pabdora «Halmonenne MuTO3a B KIIETKaX KOHYMKA KOPEIIKa JIyKa (Ha TOTOBBIX
MUKpOIIpenaparax)».

Tema 9. Ctpoenue u GQyHKIIUM OPraHU3MOB

buonoruueckoe  pasHooOpazue  opraHu3moB. OJHOKJIETOYHBIE,  KOJIOHHAJIBHBIE,
MHOTOKJIETOYHBIE OPTaHU3MBI.

OC0o0EHHOCTH CTPOEHUS U JKU3HEACATEIHLHOCTH OJIHOKJIETOUHBIX OpraHu3MoB. bakrepuu,
apxeu, OJIHOKJICTOYHbIE IPUOBI, OJJHOKJIETOUHbIE BOJIOPOCIH, Ipyrue NpoTUcThl. KojgoHuanbHbie
OpraHU3MBI.

B3anMocBs3b 9acTei MHOIOKJIETOYHOTO OpraHu3Ma. TkaHU, OpraHbl U CUCTEMBI OPraHOB.
Opranusm Kak enuHoe 1enoe. 'omeocras.

Tkanu pacrenuid. Tumbl pacTUTENBHBIX TKaHeW: oOpa3oBareibHas, IOKPOBHAs,
MPOBOAINIAs, OCHOBHAsA, MexaHuueckasd. OcoOEHHOCTH CTpoeHUs, PYHKUUNA U PaCHOIOKEHUS
TKaHE! B OpraHax pacTEHUM.

TkaHu JKUBOTHBIX M  4YeJOBeKa. THUIBI JKUBOTHBIX TKaHEW: dIUTEIHAIbHA,
COCIMHUTENIbHASA, MbllIeuHas, HepBHas1. OCOOCHHOCTU CTPOCHHUS, (YHKIHH U pPacHoNIOKeHUs
TKaHEH B OpraHax >KUBOTHBIX U YEJIOBEKa.

Opranbl. BereratuBHbie U reHEpaTUBHBIE OpraHbl pacTeHuil. Opranbl U CUCTEMbI OPraHOB
JKUBOTHBIX U YesioBeka. DyHKIIMU OpraHOB M CUCTEM OPTaHOB.

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

JBi>xkeHue opraHu3MoB. JI[BMKEHHE OJHOKJIETOYHBIX OpPraHU3MOB: aMEOOHMIHOE,
KTYTUKOBO€, pEeCHUYHOe. JIBM)K€HHE MHOTOKJIETOYHBIX pACTEeHUH: TpPONMU3Mbl M HACTHH.
JIBuKeHre MHOTOKIIETOYHBIX JKUBOTHBIX M UeJIOBeKa: MbllieuHas cucrema. Peduekc. CkenetHbie
MBIIIIIIBI U UX padoTa.

[Muranue opranuzmoB. [lornomnieHre BOJbI, YIIAEKUCIOTO Ta3a U MUHEPAIbHBIX BEIIECTB
pacteHusiMu. [luTaHue >KUBOTHBIX. BHYTpPUIIONOCTHOE M BHYTPUKIETOYHOE MHIIEBApPEHUE.
[lutaHre NMO3BOHOYHBIX XUBOTHBIX. OTAENbl MUIIEBAPUTEIBHOTO TpakTa. llumeBaputenbHble
’kenesbl. [InmeBapuTenbHas cucTeMa 4enoBeKa.

Hpixanue opraau3MoB. [[pixanue pactenuid. J{prxanue >xuBOTHBIX. uddy3us razoB uepes
MOBEPXHOCTh KIeTKU. KokHoe npixaHue. JlpIxarenbHas MOBEpXHOCTh. JKabGepHoe U NEroyHoe
IbIXaHue. JIpIXaHWMe MO3BOHOYHBIX YUBOTHBIX M YEJIOBEKA. OBOJIOLHMOHHOE YCIOXHEHUE
CTPOCHMsI JETKUX TTO3BOHOYHBIX J>KMBOTHBIX. JlpIXaTenbpHAsh CHCTEMa 4YeloBeKa. MexaHu3m
BEHTWIAINH JIETKUX y TITUIl U MJIEKOMTUTAIOMUX. Perymsius neixanus. /[prxareabHbie 00bEMBI.

TpaHcnopT BelIeCTB y OPraHU3MOB. TpaHCHOPTHBIE CUCTEMBbI pacTeHuil. TpaHcmopT
BEIIECTB Yy JKUBOTHBIX. KpoBeHocHass cucremMa u €€ opranbl. KpoBeHocHas cucTtema
MO3BOHOYHBIX JKMBOTHBIX M 4YenoBeka. Cepjie, KPOBEHOCHBIE COCYABl M KpoBb. Kpyru
KpOBOOOpaIeHusl.  OBOJIIOIIMOHHBIE  YCIOXKHEHUS  CTPOEHUS  KPOBEHOCHOH  CHUCTEMbI
MO3BOHOYHBIX JKUBOTHBIX. PaboTa cep/iia u e€ perynsius.

Brinenenne y opranusmoB. Boigenenue y pactenuil. BpineneHue y KUBOTHBIX.
CokparurenbHblie Bakyonu. Opranbel BbiAeneHus. DuiabTpamus, CeKpenus U o0paTHOE



BCAChIBaHME KaK MEXaHHU3Mbl pabOThl OPraHoB BbiAeNeHusA. CBsA3b MOJOCTU Tela C KPOBEHOCHOM
U BBIICTUTENBHOM cucTeMaMu. BplieneHrne y MO3BOHOYHBIX JKMBOTHBIX M yesnoBeka. [loukw.
Crpoenue u pyHkunonupoBanue HeppoHa. OOpazoBaHHE MOYH Y YEIIOBEKa.

3amuTa y OpraHu3MoB. 3alluTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropbl OakTepuil u
IUCTHI IPOCTEHIINX. 3alllMTa Y MHOTOKJIETOUHBbIX pacTeHui. Kytukyna. CpencrBa macCUBHOM U
XAMHUYECKOM 3a1IuThl. DUTOHIUIBI.

3amuTa y MHOTOKJIETOUYHBIX )KUBOTHBIX. [I0KpOBBI 1 X IPOM3BOHBIE. 3alUTa OPraHU3Ma
oT OosiesHed. MmmyHHas cucrema dYenoBeka. KIleTOYHBIH M TyMOpajdbHBII HMMMYHHUTET.
Bpoxxnéuuplik W TpHOOPETEHHBIM  crieU(PUYECKUH UMMYHHUTET. Teopusi KIOHAJIBHO-
cenexktuBHoro nmmyHnurera (I1. Opmux, ®. M. Bepuer, C. Tonerasa). BocnanurenbHble OTBETHI
opranu3MoB. Posib BpoKJIEHHOr0O MMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JIEBaHUM.

Pa3apaxxuMocTe M perynauuss y OpraHu3MoB. Pa3ipaxuMoCcTh y OJHOKIETOYHBIX
opranu3moB. Takcucel. Pazapaxxumocts U peryisinus y pacTeHuil. POCTOBbIE BelECTBA U HX
3HauEHUE.

HepBuast cucrema m peduexTopHas peryssiuus y >XUBOTHBIX. HepBHas cucrema um e€
OTZEJbl. DBOJIIOIMOHHOE YCJIOXKHEHUE CTPOCHUSI HEPBHOM CHCTEMBl y KUBOTHBIX. OTaensl
TOJIOBHOT'O MO3ra MO3BOHOYHBIX XUBOTHBIX. Pedrnexc u pednexkropnas nyra. bezycrnoBHbie u
YCIIOBHBIC PEQIICKCHI.

['ymopanbHast perymsiivsi ¥ SHIOKPHUHHAs CUCTEMa >XUBOTHBIX U 4yesioBeka. JKenesbl
SHJIOKPUHHOM CHCTEMBI M UX TOpMOHBL [lelicTBue ropmMoHOB. B3auMOCBSI3b HEpBHOW H
SHAOKPUHHON cucteM. ['unoranamo-runodusapHas cucTema.

JleMoOHCTpaLuu

IToptper: U. I1. ITaBnos.

Tabmuuer u  cxembl: «OJIHOKJIETOYHBIE BOJOpPOCHU», «MHOTOKJIETOUYHBIE BOJOPOCIH,
«baktrepun», «lIpocreiimue», «Opranbl LBETKOBBIX pacTeHui», «CHUCTEMBbl OpraHoB
MO3BOHOYHBIX JKUBOTHBIX», «BHYTpEHHEe CTpPOCHHME HACEKOMBbIX», «TKaHU pacTeHHUI»,
«KopueBsie cuctembl», «Ctpoenue ctebinss», «CTpoeHHe IHCTOBOM IUIACTUHKM», «TkaHu
JKUBOTHBIX», «Ckener 4yenoBekay, «llumeBapurenbHass cucrema», «KpoBeHOCHas cucTeMay,
«/prxarenbHast  cucrema», «HepBHas cuctema», «Koxa», «MpbllieyHass CHUCTEMay,
«BpinenurenbHas cucrema», «DHIOKpUHHAs cucteMay, «CTpoeHne MbIby, «MMMyHUTETY,
«KumeynononoctHeie», «CxeMa NUTaHUs pacTeHUi», «KpoBEeHOCHbIE CHCTEMBI MTO3BOHOYHBIX
JKUBOTHBIX», «CTpoeHue ruaps», «CTpoeHue miaHapun», «BHyTpeHHee CTpOeHHE A0KIEBOTO
yepBsa», «HepBHas cucrema pwid», «HepBHas cuctema narymku», «HepBHas cucrema
npecMbikatomuxcsi», «HepBHast cucrema ntuny, «HepBHas cuctema MIIEKONMMTAIOIINX,
«HepBHas cuctema yenoBekay», «Peduexcy.

O6opynoBaHHe: CBETOBOW MHKPOCKOI, MUKpOMpENnapaThl OJHOKIETOYHBIX OPraHHU3MOB,
MUKpOIpenaparsl TKaHEeW, paKOBUHBI MOJUTFOCKOB, KOJUIEKIIMM HACEKOMBIX, UTJIOKOXKUX, KUBbBIE
AK3EMILISPbl KOMHATHBIX PACTeHU, repOapiu pacTeHUI pa3HbIX OT/AEJIOB, BIaXKHBIE MpenapaThbl
’KUBOTHBIX, CKEJIEThl TTO3BOHOYHBIX, KOJJIEKIIUU OECIIO3BOHOYHBIX )KUBOTHBIX, CKEJIET YEJIOBEKa,
o0opysoBaHue Js JEMOHCTpPAIlMM TMOYBEHHOTO U BO3AYIIHOTO TIMTAaHUS PACTECHUH,
pacuieruieHusl Kpaxmana u OenkoB moj JeiictBueM (QepMeHTOB, 000pyAOBaHUE s
JEMOHCTpPAILIMH OTBITOB M0 U3MEPEHMIO KUZHEHHOW EMKOCTH JIETKUX, MEXaHU3Ma JIbIXaTeIbHbIX
JBUKEHHM, MOJIETTH TOJIOBHOTO MO3Ta Pa3IUYHbIX KUBOTHbIX.

JlabopaTopnasi paGora «/3yuyeHne TkaHel pacTEHUI.
JlabopaTopnasi padora «l/3yueHue TkaHel KUBOTHBIX».
Jlaboparopnasi padora «/3yueHrne opraHoOB IIBETKOBOTO PACTCHHSI.



Tema 10. Pa3MHOKeHHe U pa3BUTHE OPTAaHU3MOB

®DopMBbI pa3MHOKEHUS OPraHU3MOB: Oecriofioe (BKII0Uasi BETE€TaTUBHOE) | MOJI0BOE. Buibl
0ecIo0ro pa3sMHOKEHUS: TIOYKOBAHUE, CIOPYIISIINA, (PparMeHTaIHs, KIOHUPOBaHHE.

[TonoBoe pasmuHoxkenue. [lonoBele kneTku, unum ramersl. Meiio3. Cranguu Meitosa.
IToBenenue xpomocoMm B Menose. Kpoccunrosep. buonornueckuii cMbIci Meio03a U MOJIOBOIO
npouecca. Melo3 U ero MecTo B )KU3HEHHOM LIUKJIE OPTaHU3MOB.

IIpensaponbieBoe  passurhe. l'ameroreHe3 'y JKkMBOTHBIX. [lonoBble  keme3bl.
OOpa3oBaHue U pa3BUTHE MOJOBBIX KieTOK. CnepMaroreHe3 u ooreHe3. CTpoeHHE IMOJIOBBIX
KJIETOK.

Om1o10TBOPEHHE W AMOPUOHATBLHOE Pa3BUTHE >KMBOTHBIX. CIOCOOBI OIUIOIOTBOPEHUS:
Hapy)KHOe, BHyTpeHHee. [lapreHorenes.

WuauBuayaibHOE pa3BUTHE OPraHU3MOB (OHTOreHe3). DMOPHOJIOTUs — HayKa O pa3BUTHUU
opranu3mMoB. Mopghozenesz — o0na u3z enasuvlx npobaem smopuonocuu. Konyenyus mopgocenos
u mooenu mopghocenesa. Ctaauu >MOPHOTEHE3a KUBOTHBIX (Ha MpUMeEpe JIATYIIKH). J[pobneHue.
Tunbl npobnenust. /Jlemepmunuposannoe u HedepmMuHuposannoe opobnenue. bnacmyna, munwvl
onacmyn. OcoOeHHOCTU APOOJIEHUsT MIIEKOMUTAIOMIMUX. 3apOJIbIIIEBbIE JMCTKH (TACTPYJISLINS).
3aknaJKka OpraHOB M TKaHEW U3 3apOJbIIIEBBIX JHUCTKOB. B3auMmHOe BiIMsSHUE YacTel
pa3BUBAIONIETOCS  3apojibliia  (3MOpUOHANBHAS HMHAYKIHMS). 3aKkjiajka IUIaHa CTPOCHHS
JKUBOTHOTO KaK pe3ynbTaT HEpapXW4YECKMX B3aMMOJEHWCTBUM TIeHOB. BimsHue Ha
SMOPUOHAIIBHOE PAa3BUTHE PA3IUYHBIX (PAaKTOPOB OKPYKAIOIIEH CPEeIbl.

Poct u pa3Butue >xuBOTHBIX. [locTamOpuonanbHblii mepuoi. [Ipsmoe u Hempsimoe
pasButue. Pa3Butme ¢ metamopdo30oM y OECIIO3BOHOYHBIX W IMO3BOHOYHBIX >KHBOTHBIX.
buonornueckoe 3HaueHUE MPSIMOTO W HEMPSIMOTO Pa3BUTHsA, UX PACHPOCTPAHEHUE B MPHUPOJIE.
Tunbel pocta XUBOTHBIX. @akTOpbl PETYJSLMU POCTAa KUBOTHBIX U yenoBeka. Craguu
MOCTAMOPHUOHAIBHOTO DPa3BUTHS y KUBOTHBIX M 4esnoBeka. [leprojpl OHTOreHe3a 4YenoBeKa.
CrapeHue u cMepTh KaKk OMOJOTUYECKHE MPOIIECCHI.

Pa3smHoxenue u pasButue pacreHuil. I'amerodur u crnopodput. Meiio3 B KHU3HEHHOM
nukie pacreHuid. OOpazoBaHue cHop B Tpolecce Meifo3a. ['ameToreHe3 y pacTeHHUH.
OmnnonoTBOpEHNE M Pa3BUTHE PACTUTEIBHBIX OpPraHM3MOB. [[BOMHOE OIUIOAOTBOpPEHUE Y
IIBETKOBBIX pacTeHuil. OOpa3zoBaHUe U pa3BUTHE CEMEHHU.

MexaHU3MBI PETYIISAIMNA OHTOTEHE3a Y PACTEHHI U )KUBOTHBIX.

JleMoHCTpan U

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

Tabmuupl U cxembl: «BereratuBHOE pa3MHOXKeHHUE», «THUMBI 0ECronoro pa3MHOXKEHUS,
«Pa3MHOXEHHE XJIaMHUJIOMOHA/Ib», «Pa3MHOXKeHUE JIBIIICHB», «Pa3zMHOXEHUE THUIIPBDY,
«Meito3», «Xpomocombl», «['amerorenes», «CTpoeHHE SHLEKIETKH M CIEPMaTO30Maa,
«OcHOBHBIE CcTaguu OHTOreHe3a», «lIpsmoe u Hempsimoe pa3BuTHE», «Pa3BUTHE MailCKOro
Kykay, «Pa3Butue capanum», «Pa3BuTue JIATymKN», «/{BOMHOE OMIOIOTBOPEHHUE Y IIBETKOBBIX
pactenuit»y, «CTpoeHHE CEMSH OJHOJOIBHBIX M JIBYJOJBHBIX PacTEHUI», «KHU3HEHHBIN UK
MOpPCKOM  KamycTbl», <«JKW3HEHHBIM HHUKI MXa», <«OKW3HEHHBI MUK MNanopOTHUKAY,
«KW3HEHHBIN UKII COCHBIY.

OOGopynoBaHue: CBETOBOW MHUKPOCKOI, MUKPOIIpENapaThl sSIMIEKIETOK U CIIEPMAaTO30HI0B,
Mozenb « UK pa3BUTHS JIATYIIIKW Y.

Jladboparopnass  paGora «/3yueHue CTpOEHUsI TMOJOBBIX KIETOK Ha  TOTOBBIX
MUKpOIpenaparax.



IIpakTuyeckass padora «BbIABICHHE TPU3HAKOB CXOJICTBA 3apOABIIICH IMO3BOHOYHBIX
YKUBOTHBIX).

JlabopaTopnasi pabora «CTpoeHHE OPraHOB Pa3MHOYKEHUS BBICIINX PACTEHUN».

Tema 11. I'eHeTHKA — HAYKA 0 HACJIEACTBEHHOCTH U U3MEHYMBOCTH OPraHU3MOB

Hcropusi cTaHOBIIGHUS W Pa3BUTHS TeHETUKH Kak Hayku. Pabotel I'. Mengpens, I'. ne
®pusa, T. Moprana. Posnb oTedecTBEHHBIX Y4YEHBIX B pa3BUTHM reHeTuku. Paborer H. K.
Konsuosa, H. U. BaBunosa, A. H. benozepckoro, I'. JI. Kapneuenko, 0. A. ®ununuenxo, H. B.
TumodeeBa-PecoBckoro.

OCHOBHBIE T€HETUYECKUE MOHATHUS U CUMBOJIBL. ['OMOJIOTHYHBIE XPOMOCOMBI, aJJIEJIbHbIE
IeHbl, aJbTEPHATUBHBIC IPU3HAKH, IOMMHAHTHBI M PELECCUBHBIM IpPHU3HAK, TI'OMO3MUIOTAa,
reTepO3UroTa, YMCTas JIMHUS, THOPUAbI, reHOTHN, (GeHorurn. OCHOBHBIE METOJbl T'C€HETHUKU:
rUOPUAO0IOTHYECKHM, IUTOIOTUYECKHI, MOJIEKYIISIPHO-T€HETUYECKHI.

JleMmoHCcTpauMu

[Toptpersr: I'. Mengens, I'. ne ®pus, T. Mopran, H. K. Koxsnos, H. . Basunos, A. H.
benozepckwii, I'. 1. Kaprieuenko, 0. A. ®ununuenko, H. B. Tumodeer-PecoBckuii.

Tabmuie! 1 cxeMbl: «MeTOoIbl TeHETUKIY, «CXEMBbI CKpEIBaHU.

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

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemBanue. IlepBblii 3akoH MeHaenss — 3aKOH €AMHOO0Opasus
rubpuaoB nepBoro nokoieHus. IlpaBuno nomuHupoBanus. Bropoit 3akon Menzaens — 3aKoH
pacuieruieHus mpu3HakoB. LluTonoruueckne 0CHOBBI MOHOTHOPUTHOTO CKpeluBanus. [ umnoresa
YUCTOTHI FaMeT.

AHanuzupyrouiee  ckpemiuBaHue.  [IpoMexyTouHbli  XapakTep — HaclleJJOBAHMUS.
Pacensienue npu3HakoB IpY HEMTOJIHOM JOMUHUPOBAHUH.

Hurubpunnoe ckpemuBanue. Tpetuit 3akoH MeHaens — 3aKOH HE3aBUCHUMOTO
HacJIeJOBaHMsI MPU3HAKOB. [uToI0rN4YecKkrie OCHOBBI IUTHOPUHOTO CKPEIIUBAHMUS.

CueruienHoe HacnenoBanue npusHakoB. Paboter T. Moprana. CuerieHHOe Hacae10BaHNE
T€HOB, HAapYIICHHUE CLEIUICHNUS MEX1y F'eHaMu. XpOMOCOMHas TEOpHsl HaCIE€ICTBEHHOCTH.

I'enernka mona. XpOMOCOMHBIM MEXaHU3M OINpPEAEIEHUS IMoyla. AyTOCOMBI U IOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHBI M TeTepOraMeTHBIM NOJI. ['€eHeThyeckas CTPYKTypa HOJOBBIX
xpomocoM. HacnenoBanue npu3HaKoB, CLHEIJIEHHBIX € TIOJIOM.

I'enotun kak nenoctHas cucrema. [lneforponus — MHOKECTBEHHOE IEMCTBHE TIE€HA.
MHoxecTBEeHHBIH ayulenu3M. B3anmozneicTBue HeaulenbHBIX T'eHOB. KOMIIEMEHTapHOCTS.
Onucras. [Tonmumepus.

I'eHeTMYECKUI KOHTPOJb PA3BUTHS PACTECHUM, JKMBOTHBIX M YEJIOBEKa, a TaKxKe
(U3MOJOTMUECKUX MPOIECCOB, TMOBEJCHMS W KOTHUTUBHBIX (yHKUuH. ['eHeTmueckue
MEXaHU3Mbl CUMOHMOIe€He3a, MEXaHU3Mbl B3aUMOACHUCTBUS «XO35IMH — MapasuT» U «XO35SUH —
MUKpoOnom». ['eHeTHueckre acreKTbl KOHTPOJIS U U3MEHEHUs! HAacJeICTBEHHOM nHpopManuu B
MOKOJIEHUSX KJIIETOK M OPraHU3MOB.

JleMoHCTpanun
IToptpetsr: I'. Menaens, T. Mopras.

Tabmuner u cxemsl: «llepBblif 1 BTopoil 3akoHbl Mennens», «Tperuit 3akoH Mennens»,
«AHanmu3upyollee ckpeuiuBanuey, «HemnomaHoe noMuHupoBanuey, «ClemniieHHOe Haclel0BaHne
NPU3HAKOB y Apo3oduisy, «I'eHetnka nona», «Kapuorun yenoseka», «Kapuorun apo3oduisy,
«Kapuotun nruus», «MHOKECTBEHHBIN auienn3M», «B3anMmozaelicTBue reHoBY.



OOGopynoBaHue: MOJENb sl AEMOHCTPAllUM 3aKOHOB €IMHOOOpa3usi THOPHUIOB MEPBOTO
MOKOJICHUSI U PACLICIJICHUSI MPU3HAKOB, MOJEIb ISl JEMOHCTPALMHM 3aKOHA HE3aBUCHUMOIO
HACJIEJI0BAHUS NMPU3HAKOB, MOJIEJNb JUIsl IEMOHCTPALIMK CUEIIJICHHOTO HACIEAOBaHUS MPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKpotpenapar: «/Ipozodunar.

IIpakTuyeckas padora «/3ydeHue pe3ylnbTaTOB MOHOTMOPUAHOTO CKpEIIMBAHUS Y
TPO30(HITBD».

IIpakTuyeckas padora «/3yueHue pe3yabTaToB JUTUOPUTHOTO CKPEITUBAHUS Y APO30(IIIBI.
Tema 13. 3aKOHOMEPHOCTH U3MEHYUBOCTH

BsaumopeiictBue reHotuna u cpeabl npu ¢gopmupoBaHuu ¢eHotumna. M3MeHUYHBOCTh
npu3HakoB. KauecTBeHHbIE W KOJMYECTBEHHbIE NpPHU3HAKU. Buiapl  M3MEHYUBOCTH:
HEHACJICACTBEHHAs U HACJICICTBEHHASI.

MonudukanronHas U3MEHUYUBOCTb. Poiib cpeabl B (GopMUpPOBaHUM MOIUGUKALIMOHHON
n3MeHunBoctu. Hopma peakuuu npusHaka. BapuanunoHHbIN psii M BapuanuoHHas kpusas (B.
Horanncen). CBoiicTBa MOIU(PUKAIIMOHHON H3MEHYHMBOCTH.

lNenotunuueckass u3MeHYMBOCTh. (CBOMCTBA TEHOTUIIMYECKOW WM3MEHYMBOCTH. Buibl
TeHOTUITUYECKOW M3MEHYMBOCTU: KOMOMHATUBHASI, MyTallUOHHASI.

KombOunatuBHass n3MeHYUBOCTh. Meilo3 U MOJI0OBOM MpollecC — OCHOBAa KOMOWHATHUBHOM
U3MEHYMBOCTH. POJIb KOMOMHATUBHON U3MEHUYMBOCTU B CO3JJaHUU F€HETUYECKOTO Pa3HO0Opa3us
B IIpeziesiax OJIHOTO BHUJIA.

MyTtanonHas W3MEHYMBOCTb. BHIbI MyTanuii: T€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CHoHTaHHbBIE W HHAYLUUMPOBAHHbIE MyTallMM. SIOepHbIE M IUTOILIA3MAaTUYECKUE MYTalUU.
Comaruueckne W TOJIOBble MyTanuu. [IpUyuHBI BO3HMKHOBEHHUS MyTalui. MyTrareHbl U HX
BIIMSIHME HA OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAI[MOHHOTO Tpolecca. 3aKOH TOMOJOTUYECKHUX
psgoB B HacneacTBeHHoWM wu3MeHunBoctd (H.M. BaBwioB). BuesnepHas HM3MEHUHMBOCTH U
HAaCJIEJICTBEHHOCTb.

Onueenemuxa u >NUSEHOMUKA, DPOJb INULEHEMUYECKUX (PaKmopos 6 HACIe008aHuu U
USMEHYUBOCU (DeHOMUNUYECKUX NPUSHAKOE V OP2AHUZMOS.

JleMoHCTpanun

IToprpetsr: I'. ne @pus, B. Moranucen, H. 1. BaBunos.

Tabmuuplt u  cxembl: «Bunmbl u3MeHunBocTH», «MoauduKamoHHass W3MEHUYHUBOCTHY,
«KoMmOnHaTBHAsS  M3MEHYHUBOCTDLY, «Meiosy, «OMmog0TBOpEHUEY, «['eHeTHUECKHE
3a00sIeBaHUS YellOBeKay, «Buapl MyTammii.

O6opynoBaHue: XuBble U repOapHble SK3EMIULSIPHl KOMHATHBIX PACTeHHM, PHUCYHKH
(dpotorpadun) >KMBOTHBIX C PA3IMYHBIMU BUJAMU U3MEHUYUBOCTH.

Jladoparopnas padora «/ccrnenoBanue 3aKOHOMEPHOCTEH MOIU(PUKAIIMOHHON U3MEHYMBOCTH.
[TocTpoeHre BapuallMOHHOTO Psiia U BAPUALIMOHHON KPUBOW».

IIpakTuyeckas padora «MyTaruu y 1po30Quiibl (Ha TOTOBBIX MUKPOMpENapaTax).

Tema 14. I'eHeTHKA YeJIOBEKA

Kapuotun uenoBeka. MexayHapojHasi MporpaMMa HCCIICIOBAHHS TE€HOMa YEJIOBEKa.
MeTobl U3YYeHUS TEHEeTUKHU YeTIOBeKAa: TeHEaIOTUUECKUi, ONMM3HEIOBBIN, [MTOTEHETHUYECKHIA,
MONYJISALUOHHO-CTATUCTUYECKUH, MOJIEKYIsipHO-reHeTnueckuil. COBpEeMEHHOE Ompe/esieHue
TE€HOTHIIA: TIOJITHOTEHOMHOE CEKBEHUPOBAaHKE, TEHOTUITUPOBAHKUE, B TOM YHcIe ¢ momotbio [TI[P-
ananm3a. HacneacTBennblie 3a00eBanms yenoBeka. [ eHHbIE 1 XpOMOCOMHBIE O0JIE3HM YeIOBEKa.
bone3nn ¢ HacneACTBEHHOM MNPEApaCIOIOKEHHOCThIO. 3HAUYEHHWE MEAMIIMHCKONW TE€HETUKH B
MPEIOTBPALICHNH M JICUCHUU TeHETHUYECKUX 3a00NieBaHU YelnoBeka. MeauKo-TeHeTHYecKoe



KOHCYJIbTHpOoBaHHEe. CTBOJIOBBIE KIETKU. [IoHATHE «TeHEeTHYECKOTO rpy3a». DTUUECKUE aCIIEKThI
WCCJICIOBAaHMI B 00JIACTH PEAAKTUPOBAHUS T€HOMA U CTBOJIOBBIX KIIETOK.

['enerndeckue (HakTOpHl MOBBIMICHHOW YYBCTBUTEIHHOCTH YEIIOBEKA K (PU3NYCCKOMY U
XMMHUYECKOMY 3arpsA3HEHUIO OKpYyKawlled cpeabl. ['eHeTnueckas MpeapacrnoaokKeHHOCTh
YEJIOBEKa K MMaTOJOTUSM.

JleMoHCTpaLuu

Tabmumer u cxembl: «Kapuotum denoBekay, «MeToabpl M3YUYCHHS] TCHETUKH YEIOBEKay,
«["eneTnueckue 3a00JI€BaHUS YEITOBEKAY.

IpakTnyeckasi padbora «CocTaBieHHE U aHATIU3 POJOCIOBHOI.
Tema 15. Cesiekuusi OpraHu3MoB

JlomecTukanus M cenekuus. 3apoXkAeHUE CEJIeKIMM U JoMecTukauuu. Yuenue H. .
Bapunosa o LlenTpax mpoucxo1eHus 1 MHOrooOpas3usi KyJlIbTYPHBIX pacTeHuil. Ponb cenexnuu
B CO3/JaHMM COpPTOB pacTeHUM U mnopoa KUBOTHbIX. CopT, mnoponaa, mTaMM. 3aKOH
TOMOJIOTUYECKUX PSAOB B HACIEACTBEHHON m3mMeHunBoct H. WM. BaBuiioBa, ero 3Hauenue miist
CEJIEKIIMOHHOM paboTHI.

MeTtopl cenekinoHHOM paboThl. MIcKyccTBeHHBIN 0TOOP: MacCOBBIN W MHIMBUYaJIbHBIM.
Otanbl KOMOWHAIIMOHHON cenekiuu. McnpiTaHue mpousBoauTeneil mo motroMctBy. OtOop mo
TEHOTHITY C IIOMOIIBIO OIICHKH ()EHOTHITA TOTOMCTBA U OTOOP IO TEHOTHUITY C ITOMOIIBIO aHAIH3a
JHK.

HckyccTBeHHBI MyTareHe3 Kak METOJ] CENEKIHOHHOW paboThl. PamuanuoHHbBI U
XUMHYECKHM MyTareHe3 Kak MCTOYHMK MYyTaluid Yy KYyJIbTypHBIX (DOpM OpraHHU3MOB.
Hcnonp30BaHue TEHOMHOTO pPENAaKTUPOBAaHHWS © METOAOB pekoMOmHaHTHBIX JIHK mms
MOJTYYEHHS UCXOAHOTO MaTepralia JIJIsl CEJICKIUH.

[Tonyuenune mnonumionnoB. BuHyTpuBuaoBas rulpuausanus. bIM3KOPOICTBEHHOE
CKpeluBaHue, Wik UHOpuauHT. HepoacTBeHHOe cKkpemuBaHue, Wik ayTopuauHr. I'ereposuc u
ero mpuyuHbl. Mcnonp3oBaHue reTepo3nca B - cenekiuu. OtmanéHHas TruOpuaU3aIusl.
[Ipeononenne Oecruioausi MEXKBHIOBBIX THOpUIOB. JlOCTHMIXKEHUS CENEKIIMH pacTeHUH u
JKUBOTHBIX. «3€1EHAsl peGoNIOYUsLY.

CoxpaHeHHEe U M3YYECHHE T€HETHYECKHUX PECYpCOB KYJIbTYPHBIX PACTEHHH U MX JAUKUX
poauyeii i CO3aHMsI HOBBIX COPTOB U THOPHUIOB CEIHCKOXO3SUCTBEHHBIX KYIbTYp. M3yueHue,
COXpaHeHue U YnpaeieHue 2eHemudecKUMU pecypcam CelbCKOX03AUCMBEHHbIX U NPOMbLCI0BbIX
HCUBOMHBIX 8 YeNAX YIYYULeHUs CYUeCmBYIoUWUX U CO30aHUS HOBbIX NOPOO, TUHULL U KPOCCO8, 8
MOM Yuciie ¢ NPUMeHeHUeM COBPEMEHHBIX Memo008 HAYUHbIX UCCIe008aHUL, Nepedosblix uoell u
nepcneKmuBHbIX MexHoI02Ul.

JleMoOHCTpaL U

[Toprpersr: H. Y. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, II. II. Jlykesauenko, b. JI.
Acraypos, H. bopnoyr, /I. K. benses.

Tabmumpl 1 cxeMbl: «lleHTpBl MPOUCXOXKACHUS W MHOTO00pa3usi KYJIbTYPHBIX PaCTCHUI,
«3aKOH TOMOJIOTMYECKUX PAJIOB B HACJIEICTBEHHOM HW3MEHUYMBOCTH», «METOIbI CENEKINn»,
«Otnanénnas rudpuamnzanusy, «MyTareHes3y.

JlaboparopHasi padora «/3ydyeHue COPTOB KyJIbTYPHBIX PACTEHUHW W TOPOJ JAOMAIIHUX
JKUBOTHBIX).

JladopaTopnasi padora «/3yueHrne METOZIOB CEJIEKITUN PACTCHHIN.

IIpakTnyeckas padora «IIpuBuBKa pacTeHUI».



Jkekypeusi «OCHOBHBIE METOIBI M JIOCTHKEHHS CEJIeKIUU pPACTEHUH U JKMBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIMIO, TUIEMEHHYIO (DepMy, COPTOHMCHBITATENLHBIN y4acTOK, B TEIUIMYHOE
XO03SICTBO, B JIAOOPATOPHUIO arpOYHUBEPCUTETA WIM HAYYHOTO LIEHTPA)».

Tema 16. BHOTEeXHOJIOTUA M CHHTeTHYeCKAasi OMOJIOTHA

OOBeKThl, HCIONb3yeMble B OHOTEXHOJOTMH, — KIETOYHbIE U TKaHEBbIE KYJIbTYpHI,
MHUKPOOPTaHU3MBI, HUX XapaKTepUCTHKa. TpaaunuoHHas OWOTEXHOJNOTHSA: XJiebomeueHue,
MOJIy4eHHE KUCIIOMOJIOYHBIX MPOIYKTOB, BUHOAETHE. Mukpoouonorndeckuii cuute3. OOBEKTHI
MUKpoOuosiornyeckux TexHosoruii. [I[ponsBoactso Oeiaka, aMUHOKUCIOT U BUTAMHHOB.

Co3naHne  TEXHOJIOTMM M MHCTPYMEHTOB  LCJICHANPABICHHOIO  HU3MEHEHUA U
KOHCTPYMPOBAHHUs T€HOMOB C LIEJIBIO MOJy4YE€HUsI OPTaHU3MOB M UX KOMIIOHEHTOB, COJEPKAILIUX
HE BCTPEYAIOIIKECs B MPUPOJIe ONOCUHTETUYECKHE TYTH.

Kiierounass umHxeHepus. MeToapl KynbTypbl KJIE€TOK M TKaHEH pPacTeHUN U >KUBOTHBIX.
Kpuobanku. ComaTtnueckas rulOpuauzanus U coMatudeckuil sMmOpuorenes. lcmosb3oBaHue
TaliOnJI0B B CEIIEKUMU pAcTeHuil. [lonyuenue moHOKIOHANbHbIX anmumen. Flcnonvzoeanue
MOHOKIOHANbHBIX U NONUKIOHATLHBIX anmumen 6 meouyure. VICKyCCTBEHHOE OIUIOJOTBOPEHHUE.
PekoHCTpyKLMsI SHLEKIETOK M KIOHUPOBAHME >KMBOTHBIX. MeETOJ TpaHCIUIAHTALUU sAEp
KIETOK. Texuonocuu 0300poeieHus, KyIbMuUpOBaHUs U MUKPOKIOHAIbHO20 PA3ZMHONCEHUs
CeNbCKOXO3AUCTNEEHHBIX KYIbIMYD.

XpOMOCOMHAsI M T€HHas MHXkeHepus. VICKyCCTBEHHBIN CUHTE3 I'éHa U KOHCTPYHUPOBaHHUE
pexkomOunanTHBIX JIHK. Cozoanue mparnceennvix opeanuzmog. JIOCTHXKEHUS W TEPCIICKTHUBBI
XPOMOCOMHOM W TEHHOM WHXEHEpUU. ODKOJIOTUYECKHE M OSTHYECKHE MpoOJieMbl TeHHOU
WHXXEHEPUH.

Menumuackue onorexnonorun. [loctrenomHas mudposas menunuHa. [TIP-muaraocTuka.
MeTa000MHBIN aHANK3, TEHOLIEHTPUUECKUN aHAIIU3 MMPOTEOMa YeIOBeKa JIJIsl OLIEHKH COCTOSHUS
ero 310poBbs. Mcmonb3oBaHME CTBOJIOBBIX KJIETOK. TapretHas tepanus paka. 3D-
OvouHXkeHepuss JUisl pa3pabOTKU (QYyHIAMEHTaJbHBIX OCHOB MEIUIMHCKUX TEXHOJOTHUH,
CO3/aHMSI KOMIUIEKCHBIX TKaHEW COYETaHMEM TEXHOJOTMM TpEXMEpPHOro OWONPUHTUHIA U
ckaddonaunra s penieHus 3a1a4 NepCoOHATU3UPOBAHHON METUIIUHBI.

Coznanue BEKTOPHBIX BAaKIMH C IETbI0 OOecreyeHus: KOMOMHMPOBAHHOW 3alllUThl OT
Bo30ynuteneit OPBU, ycTaHoBieHHe MOJEKyJIsSpHBIX MeXaHU3MOB (yHKunoHHpoBaHus PHK-
COJIeprKalliX BUPYCOB, BBI3BIBAIOIINX 0CO00 OMAcHbIE 3a00€BaHNUs YEIOBEKA U )KUBOTHBIX.
JleMoHCTpan U
Tabmumer u cxembl: «/cnonb30BaHHE MUKPOOPTaHW3MOB B MPOMBIIIIIEHHOM MPOU3BOACTBEY,
«Kierounasa unxenepus», «I eHHast UHKEHEPUS».

Jladoparopnasi padora «/3yuenrne 00beKTOB OMOTEXHOJIOTHI.

IIpakTuyeckas padora «llonydeHrne MOJIOUHOKHUCIBIX TIPOTYKTOBY.

JKekypeusi «bHOTEXHONOTHS — BaXKHEHIas MPOU3BOAUTENbHAS CHUJIAa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTHYECKOE MPOU3BOACTBO).

11 KUIIACC
Tema 1. 3apoxkaeHue ¥ pa3BUTHE IBOJIOIUOHHBIX NPeACTABJICHU B 0M0JI0THHU
OpomononHas teopust Y. JlapeuHa. [Ipernocsuiku BOSHUKHOBEHUS JapBUHH3MA. JKHU3HB
U Hay4Has JnesTenbHocTh Y. [lapBuHa.
JBuxymue cuiael dBoironuu  BuAoB no Y. JlapBuHy (BBICOKas HHTEHCHUBHOCTH
Pa3MHOXXEHHSI OPTraHU3MOB, HACJIEJCTBEHHAas H3MEHYMBOCTb, OOppba 3a CyIIECTBOBAHHE,
€CTECTBEHHBIN U UCKYCCTBEHHBI OTOOD).



Odopmnenune cuateTndeckoit Teopuu sBomonun (CTI). HeltpansHas Teopus 3BOJTIOIIH.
CoBpeMeHHas 3BOJIOIMOHHAs OMONOTHSA. 3HauUCHHE HBOJIOIMOHHON TEOpUH B (OPMHUPOBAHUU
€CTECTBEHHO-HAy4YHO! KapTUHBI MUPA.

JemoHCcTpauMu
[Toptpetsl: Apuctotens, K. Jlunnei, XK. b. Jlamapk, 3. XK. Cenr-Unep, XK. Kioswe, Y. JlapBuH,
C. C. YerBepukos, U. 1. Ulmansraysen, Jx. Xonaein, J. K. benses.

Tabmuubl n cxembl: «Cucrema xuBoi npupoasl (mo K. Jlunnero)», «JlecTHuna >KUBBIX
cymectB (mo Jlamapky)», «MexanusMm GOpMUPOBAaHUS MPHUCIOCOOJICHUM y pacTeHUd u
JKUBOTHBIX (10 Jlamapky)», «Kapta-cxema mapmipyra nyremectsus Y. Jlapsuna», «Haxonku Y.
HapBuna», «@Popmbl 060pbObl 3a cymectBoBaHue», «llopoasl romybei», «MHoroobpasue
KyJIbTYpHBIX (hopM KamycTsl», «[loposbl JOMAIIHKUX KUBOTHBIX», «Cxema 00pa30BaHUS HOBBIX
BugoB (mo Y. JlapBuny)», «Cxema COOTHOIICHMS NBIKYIIMX CHJII 3BoOJOLUN», «OCHOBHbBIE
MOJIO’KEHUSI CHHTETUYECKOM TEOPUU IBOITIOLIUNY.

Tema 2. Mukpo3sBosonus 4 eé pe3yabTaThl

[Tomynsiuust Kak dJeMeHTapHas eauHuua HBojolud. COBpPEMEHHBIE METOJbl  OLIEHKU
TEHETUYECKOTO pa3HO00pa3us U CTPYKTYpHI omyisiuil. I3meHnenne reHooHaa MOMyIsSuy Kak
3JIEMEHTAapHOE HBOJIIOIMOHHOE SIBICHHE. 3aKOH reHeTudeckoro paBHoBecus JIk. Xapau, B.
Baitn6epra.

OnemeHTapHble (HAKTOPHI (IBIDKYIIUE CHIIBI) JBOJIONMH. MyTallMOHHBIA TIpoIecc.
KomOunatuBHass u3MeHUMBOCTh. [[peii) reHoB — ciyyaiiHble HEHamnpaBleHHbIE W3MEHEHUs
yacToT ayuienedt B momynauusx. ekt ocHoBarens. IDggexm OYmuliouHO020 20pabIUKA.
CHuoicenue eenemuuecko2o paznoobpaszus: npudunsl u cireocmeus. llposenenue 3¢pgexma
Opetiha 2enos 6 Oonvwux u manvlx nonyaayusx. Murpanud. V30mamus TOMYISIAN:
reorpaduueckas (IpocTpaHcTBEHHAs ), Ononornyeckas (penpoayKTUBHAS).

EctectBeHHblil 0T0Op — Hampamistonuii gaxtop 3Boitouud. POpMbBI €CTECTBEHHOIO
oTtOopa: JIBWXKYLIUH, CTaOWIM3UPYIOUINH, pa3pbiBatoluii (au3pyntuBHbIN). [lonoBoit ot6op.
Bo3HMKHOBEHME 1 HBOJIIOLINS COLIMATIBHOTO MOBEACHMS )KUBOTHBIX.

[Tprcnoco0aeHHOCTh OPraHU3MOB KakK pPe3ylbTaT MHKPOAIBOIIONHMU. Bo3HUKHOBEHHE
npucnocoOi1eHnit y opranu3zmMoB. Apomopdo3ssl u uauoagantanuu. Ilpumepsr npucnocodaeHuit
y OpraHusMoB: Mopdonoruueckue, ¢GU3NOIOTHYECKUe, OWOXHMUYECKUE, TIOBEICHUECKUE.
OTHOCHUTEIBHOCTH IPUCIIOCOOIEHHOCTH OPTraHNU3MOB.

Bun, ero xpurepun u cTpykrypa. BumooOpazoBaHue Kak pe3yabTaT MHKpPO3BOJIOLHU.
W3onsauuss — ximroueBoil ¢akrtop BupooOpazoBanus. Ilytm u cmocoObl BHI000pa3oBaHUs:
ajuionatpuieckoe  (reorpaduyeckoe), CHUMMATPUUECKoe (IKOJIOTHYECKOE), «MTHOBEHHOE)
(monummonanzanus, rudpuausanus). JJIMTeIbHOCTh BOTIOIUOHHBIX TPOLECCOB.

MexaHu3mbl GOPMHUPOBAHUS OHOJIOTHYECKOTO pa3HO0Opa3usl.

Ponp 3BOMIOLMOHHOM OHoOjOrMM B pa3paboOTKE HAayyHBIX METOJOB COXPAaHEHUS
O6nopa3zHoo6paszusi. MUKpPOIBOMIONUS M KOABOJIOLMS MapasUTOB M HMX XO031€B. MeXaHu3Mbl
bopMHUpPOBaHUS YCTOMYMBOCTH K aHTHOMOTHKAM U CIIOCOOBI OOPHOBI C HEM.

JleMoHCTpanun

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

Tabmumpl 1 cxembl: «MyTarmoHHasT W3MEHYUBOCTHY», «l[lomynsmuoHHAsT CTPYKTypa BHIAY,
«Cxema mposiBieHHs 3akoHa Xapau—BaiiHOepra», «JIBmwKymme CHIBI  BOJIOIUNY,
«DKOJIOTHYECKasT M30JSIIMs MONyJsIIMA ceBaHCKOM (dopenny», «l'eorpaduueckas H30IALUSA
JMCTBEHHUIIBI CUOMPCKOM M JIMCTBEHHULIBI Jaypckoi», «llomynsiunoHHble BOJIHBI YUCICHHOCTH
XUITHUKOB H KepTB», «(CxemMa IeHCTBHS €CTECTBEHHOro oTOopa», «Dopmbl OOprOBI 3a



CYIIIECTBOBaHUEY, «MuaycTpranbHbIN MEJIaHU3M, «KuBble HCKOTIaeMbIey,
«IlokpoBUTENBCTBEHHAs OKpacka >XMBOTHBIX», «lIpenympexnaromas oOKpacka MXUBOTHBIXY,
«Puznonoruueckue agantanum», «I[IprucrnocobIeHHOCTh OPraHu3MOB U €€ OTHOCHUTEIHHOCTHY,
«Kpurepun Buma», «Bugbl-nBoiiHukn», «CTpykTypa Bua B mnpupojae», «CrocoOsl
BUJ000pazoBanus», «l'eorpaduyeckoe BuIoOOpa3oBaHHe TPEX  BUIOB  JIAHABIIICH,
«DKOJIOTHYECKOE BHJI000pa3oBaHue BHUIOB CHHUI, «llomuruionasl pactenuit», «KamycTHO-
peneuYHbI THOPHIY.

O6opynoBanue: repOapuy pacTeHUN, KOJJICKLIIMHM HACEKOMBIX, dydella NMTHUI] U 3Bepel ¢
npUMepaMu pa3jMYHbIX MPUCIOCOOJIEHUH, Yydesa MTHUIl U 3Bepel pa3HbIX BUJIOB, repbapuu
pacTeHuii OJIM3KUX BHJIOB, 00pa30BaBIIUXCS PA3TUYHBIMU CIIOCOOAMHU.

JlabopaTopHasi paGora «BpIsiBiIeHHE N3MEHUMBOCTH Y 0COOEH OJTHOTO BUIA».

Jladopatopnass  paGora  «lIpucnocoGneHuss  OpraHu3MOB W HUX  OTHOCHTEJIbHAs
1EJIECO00PA3HOCTHY.

JlaGopaTopHnas pa6ora «CpaBHEHHE BHIOB 110 MOP(OIOTHIECKOMY KPHTEPHION.

Tema 3. Makpo3Bo/onusi M €€ pe3yJibTaThbl

MeTtop1 n3ydeHust MakpodBodonuu. [laneoHTonornueckre MeToIbl H3y4eHUs IBOJIOLIUU.
[Tepexonubie GopMbl U PUIOTEHETUYECKUE PSAIBI OPTaHU3MOB.

buoreorpaduueckne Metonsl usydeHus osBomonud. CpaBHenue ¢uopsl u  (payHbI
MaTEepPHKOB U OCTPOBOB. bruoreorpaduyeckne odmactu 3emiu. BUIbI-9HIEMUKN U PETUKTHI.

OMOPHOJIOTHYECKHE U CPaBHUTEIBHO-MOP(HOIOTHYECKUE METOAbI U3YYEHHS SBOJIOIHH.
['eHeTnyeckue MeXaHWU3MBI DBOJIOLMU OHTOT€HE3a U MOSBJICHHS SBOJIOIMOHHBIX HOBIIECTB.
["'oMosiornyHble ¥ aHAIOIMYHbIE OpraHbl. PyauMeHTapHble Opranbl U aTaBU3Mbl. MOJEKYISPHO-
FEHETUYEeCKHue, OWOXMMHUYECKME M  MaTeMaTU4YeCKHME METOJAbl M3YyUEHHUS  DBOJIOLHUU.
['omonoruynsie renbl. CoBpeMeHHbIE METO/IbI MOCTPOCHHS (PUIIOT€HETUYECKUX JIePEBbEB.

XpPOMOCOMHBIE MYTAIlUH U SBOJIIOIHSI TEHOMOB.

OO6mme 3akoHOMEpPHOCTH  (TpaBWIIA)  JBONIONUHU. [lpunyun  cmenvl  YHKYUU.

HeoOpaTtumocTs 3Bostoninu. AnantuBHas paauanus. HepaBHOMEpHOCTb TEMITOB 3BOJIOLUH.
JleMoHCTpanuu
[Toptpetsr: K. M. bap, A. O. KoBanesckuii, ®. Mromnep, 3. ['ekkens.
Tabmuupl 1 cxembl: «DUIOTEHETUYECKUH psAI JIOMAAN», «ApPXEONTEepHKCe», «3Bepo3yObie
amepb», «Creronedans», «Punnodursy, «CemeHHbIE TaOPOTHUKMNY, «buoreorpaduueckue
30HBI 3emnn», «/lpelid xoHTUHEHTOBY», «PenukThl», «HaudanbHble cTaguu MOPHOHAIBLHOTO
pa3sBUTHs  TO3BOHOYHBIX  JKMBOTHBIX», «['OMOJIOTMYHBIE M  QHAJIOTWYHBIE  OPraHbD»,
«PyaumeHTb», «ATaBU3MBI», «XPOMOCOMHBIE HAOOpHI YeloBeKa M IIMMMaH3e», «[JaBHbIE
HaIpaBJIEHUs IBOJOLUNY, «OO0IIMe 3aKOHOMEPHOCTH 3BOJIIOLIUNY.

OO6opynoBaHue: KOJJIEKIMH, TepOapuu, MYISDKH HCKOMAEMBIX OCTAaTKOB OPraHU3MOB,
MYJISKM TOMOJIOTHYHBIX, QHAJIOTMYHBIX, PYIAMMEHTapHbIX OPraHOB M aTaBU3MOB, KOJIJIEKLIUU
HACEKOMBIX.

Tema 4. IIpoucxoxaeHue 1 pa3BUTHE KU3HU Ha 3emie

HayuHble rUmoTe3bl IPOMCXOXKACHUS KU3HU Ha 3emiie. AGHorene3 u naHcrnepmus. JloHayuHble
OpeACTaBICHUs O  3apOKACHUM  KM3HM  (KpearuoHusM). [umoTre3a  MOCTOSHHOTO
CaM03apOKJICHHUs )KU3HU U €€ onposepkeHne onbitamu . Penn, JI. Cnamrannanw, JI. [Tacrepa.
[TpoucxoxaeHne KU3HU U aCTPOOUOIIOTUS.

OcHOBHBIE 3Tambl HeopraHuyeckod spomonuu. [lmanerapnas (reosoruyeckasl) 3BOJIOLMSL.
XuMHUecKasi IBOJIONMS. AOHOreHHBIH CHHTE3 OPraHMYECKHX BEIIECTB W3 HEOPTaHUYECKHX.
Ompir C. Mmmepa u I'. IOpu. OO6pazoBanue monmmepoB u3 MoHOMepoB. KoarepBaTHas



runote3a A. M. Omnapuna, rumore3a mnepBudHoro OymboHa J[x. XonjelHa, TeHETHYECKas
runore3a I'. Mémnepa. Pubosumbr (T. Yek) u rumore3a «mvupa PHK» V. T'mnGepra.
®opmupoBaHre MeMOpaH U BOBHUKHOBEHUE IPOTOKIIETKH.

HUcropuss 3emnum u wmeronasl €€ wuszydeHus. lickomaemble OpraHM4eckue OCTaTKH.
['eoxpononoruss u e€ wmeronsl. OtTHOcUTeNnbHAass U aOCONIOTHAsT  T'€OXPOHOJIOTHSI.
I'eoxpoHoOnOrnueckas mkana: 30Hbl, 3pbl, HIEPUOJBL, SITOXH.

Hauanbnbie 3Tanbel oprannyeckoil 3Bostounu. [losiBIEeHHEe W 3BOJIFOLHUS MEPBBIX KIETOK.
Oponronusi Merabonu3zMa. Bo3HukHOBeHHE MepBbIX sKocucTeM. CoBpeMeHHbIE MUKpPOOHbIE
OMOIIEHKM Kak aHajor mnepBbiX Ha 3emiie coobmectB. Crtpomaronutsl. [IpokapuoTsl u
JYKapUOTHI.

[IpoucxoxaeHue 3ykapuoT (CUMOMOTEHE3). DBOIIOLHUOHHOE MPOUCXOXKIECHUE BHUPYCOB.
[IpoucxoxaeHME  MHOTOKJIETOYHBIX  OPraHU3MOB. BO3HMKHOBEHHE  OCHOBHBIX TPy
MHOT'OKJIETOYHBIX OpPraHU3MOB.

OcHOBHBIC 3Tallbl IBOJIIONHMH BHICIIUX pacTeHuid. OCHOBHBIC apoMOp(do3bl pacTeHUH.
Beixon pacrenuit Ha cymy. llosBieHue CHOpOBBIX pacTeHUH M 3aBOCBAHWE HMHU CYIIH.
Cemennsle pactenus. [IporcxoxaeHre IBETKOBBIX paCTEHUN.

OcHOBHBIE S3Tallbl 3BOJIIOIUHM XKUBOTHOTO Mupa. OCHOBHBIE apoMOP(O3bl KHUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX THIIOB. [lepBbie XOpI0BbIE
KUBOTHBIC. JKH3HBL B BOJIe. DBOIIOIUS TTO3BOHOYHBIX. [IponcxoxacHne aMmpuOuil M penTHIIni.
[Tpoucxoxaenue miekonurammux u ntull. [lpunHnun kiarodyeBoro apomopdosa. OcBoeHHE
0eCI03BOHOYHBIMH 1 TO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

PazButue xu3nu Ha 3emIie 10 3paM U MEepUoaM: apxeu, MpoTepo30i, Maneo30i, ME3030M,
KaifHO30H. OOmas xapakTepUCTHKA KJIMMara W TeOJIOTMYECKUX TporeccoB. [losBneHue u
paciBeT XapaKTEepHBIX OPraHU3MOB. YTJIe0Opa3oBaHUE: €r0 YCJIOBHS U BIUSHUE HAa Ta30BBIN
coctaB aTMOc(ephl.

MaccoBbie BBIMUpPAHUSI — SKOJOTUUYECKHE KPU3UCHI mpouuioro. [IpuduHbl U ClaeacTBUsS
MaccoBbIX BbIMHpaHHUil. COBpEeMEHHBIM 3KOJIOTMUECKUH KpU3HC, ero ocodeHHocTu. IIpobiema
coxpaHeHHs 6Mopa3HooOpa3us Ha 3emiie.

CoBpeMeHHasi cucTemMa opraHudeckoro mupa. [IpuHIUIBI KIaccuPHUKAIUU OPTaHU3MOB.
OCHOBHBIE CUCTEMATHYECKUE TPYIITIEI OPraHU3MOB.

JleMoOHCTpaL U

[Hoptpetsr: ®@. Pean, JI. Cnannanuanu, JI. ITacrep, . . Meunukos, A. 1. OnapuHn, J[x.
Xonpeiin, I'. Ménnep, C. Munnep, I'. FOpu.

Tabmuupl u cxembl: «Cxema omnbita @. Peany, «Cxema onbita JI. [lactepa mo usyueHuro
camo3apoxxeHust xu3Hm», «Cxema omnbita C. Musnepa, I'. FOpu», «OTansl HeopraHMuecKon
sBoNoLUNY, «['eoxpoHonmoruueckas mkanay, «HauanbHble 3Tanbl OPraHUYECKOW 3BOJIOLIUMY,
«Cxema o00pa3zoBaHusi JYyKapuoT MNyTéM cuMmOuoreHesza», «Cucrema >KUBOW MPHUPOIBIY,
«Ctpoenne  Bupyca», «Apomopdos3sl pacteHuii»y, «PurHMOPUTEY, «OIHOKIECTOYHBIC
BOZOpOCIN», «MHOIOKJIETOUHBIE BOJIOpOCHN», «Mxm», «llamopoTHukm», «l 00ceMeHHbIE
pacteHus»», «Opranbl ILBETKOBBIX pacTeHui», «Cxema pa3BUTUS >KHUBOTHOTO MHUpPay,
«Apomopdo3sl  KUBOTHBIX», «lIpocteitmuey», «Kumeunononoctueiey, «llnockue uepBu»,
«YneHucToHorme, «PBIOBIY, «3eMHOBOIHEICY, «IIpecmbikaromuecs», «IITunme,
«Munekonurarone», «Pa3BuTue IKM3HM B apXxeWckou apey», «Pa3BuTHe KH3HU B
MIPOTEPO3OMCKON 3pe», «Pa3BUTHE KHU3HU B TNAJCO30MCKOM dpey», «Pa3BuTHe KU3HU B
ME€3030MCKONl 3pe», «Pa3BuTue KuU3HM B KaillHO30ickoM »spe», «CoBpeMeHHas cucTema
OPTraHUYEeCKOr0 MUPay.



O6opynoBaHue: repbapuu pacTEeHU pa3INYHBIX OTIENOB, KOJUIEKIMHM HACEKOMBIX,
BJIQXKHBIE Mpenaparbl >KMBOTHBIX, PAKOBHUHBI MOJUIIOCKOB, KOJUJICKIIMM HWIJIOKOXKUX, CKEJEThI
MO3BOHOYHBIX JKUBOTHBIX, 4yuyela NTUI U 3BEped, KOJUICKIMHU OKAMEHEJIOCTEH, MOJIE3HBIX
MCKOIIAEMBbIX, MYJISIKH OPraHUYECKUX OCTaTKOB OPTaHU3MOB.

Bupryaabnass JsaGoparopHas padora «MojgenupoBanue onbiToB Munepa—tOpu 1o
U3YyYEHHIO a0MOTCHHOTO CHHTE3a OPTraHUYECKUX COCIMHEHHUI B TIEPBUYHOM aTMOChepey.
Jlaboparopnas padora «/3yueHue U onucaHue UCKOIMAEMbIX OCTATKOB JIPEBHUX OPTaHU3MOBY.
IIpakTuyeckasi padora «l3yueHue ocoOOEHHOCTEH CTPOEHUS PACTEHUIN Pa3HBIX OTACIOBY.
IIpakTuyeckasi padora «l3yueHne ocoOOEHHOCTEH CTPOSHHUS MO3BOHOYHBIX KUBOTHBIX ).

Tema S. IIpoucxo:kaeHue 4yeJJ0BeKa — AHTPOIOreHe3

Pa3nensl u 3anaun aHTpONoa0oruu. Meroibl aHTPOIIOIOTHH.

CraHOBIIEHHE MPEJCTABICHUNA O MPOUCXOXKICHUU 4YelIOBeKa. PenurunosHeie BO33peHMUS.
CoBpeMeHHbIE HAYUYHbIE TEOPUH.

CxonctBo  yenoBeka € JKUBOTHBIMHU. (CuHCTEMaTHMYECKOE TIOJIOKEHHE  YeJIOBEKa.
CBugeTenbcTBa CXOACTBA 4YEJIOBEKA C JKUBOTHBIMH: CpPaBHUTEIHHO-MOP(OIOTHYECKHE,
aMOpuoIoTHYecKue, (HU3HO0IOro-OMOXUMHUYECKHe, MoBeAeHuecKkne. OTaHuus 4YelnoBeKa OT
JKUBOTHBIX. [IpsIMOX0K/I€HHE M KOMIUIEKC CBS3aHHBIX C HUM IPHU3HAKOB. Pa3BUTHE TOJIOBHOTO
MO3Ta U BTOPOW CUTHAJIBHOM CUCTEMBI.

HBwxkymme  cuibl  (QakTOpbl)  aHTpOIIOTeHe3a:  OMOJOTWYECKHe,  COIHAaJIbHEIE.
CootHorieHre OMOJOTHYECKUX U COIUANBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.

OcHoBHBIE CTaauU aHTpororeHesa. Pannue yenoBexooOpasHbie 00e3bsiHbI (IPOKOHCYIIBI)
U paHHHE TOHTU/bI — O0IIUE MPEIKH YEJT0BEKOOOPa3HbIX 00€3bsiH U JII0Jei. ABCTPAJIONUTEKU —
JIBYHOTHE TMPEIKU JIIoAci. YeloBeK yMellbld, MEepBble U3TOTOBICHHUS Opynuil Tpyna. YenoBek
MPSMOXOJISAIIUN M TEPBBIA BBIXOJ JIFoAeH 3a mpenensl Adpuku. UenoBek renneab0eprekuii —
001l MpeoK HeaHIePTaIbCKOTO YeIOBeKa U YelloBeKa pa3yMHOT0. YenoBek HeaH1epTaabCKUui
KAaK BHJI JIIOJEH XOJOJHOTO KJIMMara. YemoBeK pa3yMHBIA COBPEMEHHOIO THIA, JEHHCOBCKUUI
YeJI0BEK, OCBOEHHE KOHTUHEHTOB 3a npeaenaMu A¢puku. [laneoreneTrka u najaeoreHoMuka.

OBOJIIOLIMS COBPEMEHHOI0 4enoBeka. EcTecTBeHHBI OTOOp B MOMYJALUSAX YEIOBEKa.
Myranmonssliit poriecc U nmoaumMopdusm. [lomymsaIoHHbIe BOMHBI, Ipeil() reHOoB, MUTpALIUs U
«a(dexT ocHOBaTENA» B MOMYJSALUAX COBPEMEHHOTO YEJIOBEKA.

UYenoseueckue pachl. [lonsitue o pace. bonbuine pacel: eBporeonaHas (eBpasuiickas),
aBCTpaNIO-HETPOHIHASA (PKBaTOpHAlIbHAs), MOHTOJIOMIHAS (a3MaTCKO-aMepHKaHCKas). Bpems u
NyTH pacceleHHs 4YeloBeKa 1Mo I[uiaHere. EnuHCTBO 4enmoBeueckux pac. Hayunas
HECOCTOSITENIbHOCTh ~ pacu3Mma. IIpucnocoOiaeHHOCT, uenoBeKa K  pa3HbIM  YCIOBHUSM
OKpy>Karolie cpensl. BrausHue reorpaduueckoil cpenasl U apeiida reHoB Ha MOP(OJIOTUIO U
(U3UOIIOTHIO YeNlOBeKa.

MexaucuuruimHapasle  MeToAbl B (Qu3nyeckoil (OMOJOTHMYecKOoi) aHTPOIMOJIOTHH.
OBOJIFOIIMOHHASL ~ AHTPOIOJIOTUA M MAJCOAHTPONOJIOTHSl  YEJIOBEYECKHX  MOMYJISLUN.
bruoconuaneHple  HCCIENOBaHWUS ~ NPUPOJABI  4enoBeka.  MccinepoBaHue — KODBOJIFOLMHU
OMOJIOTMYECKOT0 M COLIMAIBHOTO B YEJIOBEKE.

JleMoOHCTpanun

IToprpetsr: Y. lapsun, JI. Jluku, 5. 5. Porunckuii, M. M. I'epacumos.

Tabmumplr u  cxembl: «MeToasl aHTpONoOJIOTHHY, «[OJOBHOW MO3T YeJIOBEKay,
«YenoBexkooOpa3Hbie 00€3bsHBDY, «CKeleT 4eloBeKa M CKeNeT IMUMIIaH3e», «PyauMeHThl u
aTaBU3MBbI», «JIBWKyIIME CHUJIBI AHTPONOTEHEe3a», «IBOJIOIMOHHOE JAPEBO YEIOBEKa»,
«ABcTpanonurex», «4emnoBek ymenbiit», «HenoBek NpIMOXOIAIINN», «/{eHUCOBCKUI YeI0BEK»



«Heanpgepranbup», «KpoManboHb, «lIpenku yenoBekay, «ITambl SBOJIOIUU YEJIOBEKay,
«Pacsl yenoBekay.

O6opynoBaHue: MyJISDKM OKaMEHEJIOCTEH, IPEIMETOB MaTepUalbHON KYJIbTYpbl IIPEIKOB
YelnoBeKa, penpoaykiuu (dotorpaduu) KapTHH C MHQPOJIOTHYECKUMHA W OMOJICHCKUMU
CIOXKETaMH MPOUCXOXKICHUS YelloBeKa, poTorpaduu HaX0I0K UCKOMAEMbIX OCTaTKOB YeNIOBEKa,
CKEJIET YEJIOBEKA, MOJIEb Yepera 4elloBEeKa M Yeperna IIMMIIAH3€, MOJIENb KUCTH YEJIOBEKa U
KHCTHU LIMMIIaH3€, MOJIETHN TOPCA MIPEIKOB YEJIOBEKA.

Jladoparopnasi padora «/3yueHne 0COOCHHOCTEH CTPOCHHMsI CKeJleTa YeJOBEKa, CBS3aHHBIX C
MPSAMOXOXKICHUEM».

IIpakTnyeckas padora «/3yueHue 3K0JOrNYECKUX aJalTallUNi YETOBEKay.

Tema 6. Jxosoruss — HaAyKa 0 B3aMMOOTHOIIEHHMSAX OPraHW3MOB M HAJOPraHU3MEHHBIX
CHCTEM C OKpY Kawouei cpenoi

3apoxaeHue W pa3BuTHE HSKojoruu B Tpymax A. ['ymbompara, K. @. Pymee, H. A.
CesepuoBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznensr u 3amaum skosjoruu. CBsi3b
HKOJIOTUHU C APYTUMHU HayKaMH.

Metoasl skonoruu. [ToneBbie HaOmonEeHUA. DKCIEPUMEHTHI B DKOJIOTUU: MPHUPOJAHBIE U
naboparopHbeie. MogenupoBaHue B 3KOJOTUU. MOHUTOPUHT OKPYKAIOLIEH CPeJlbl: JIOKaIbHBIMU,
PErHOHANIbHBIN U TJI00AIbHBIN.

3HaueHUE SKOJOTMYECKHX 3HAHUM IS 4YelOBEKa. DKOJIOIMYECKOE MHUPOBO33PEHHUE Kak
OCHOBa CBf3€H 4elloBeuecTBa € MNpupoaoi. POpMHUpPOBAHUE SKOJOTUYECKOW KYJIbTYpbl M
3KOJIOTUYECKOW IPAMOTHOCTH HACEJICHHUS.

JleMoOHCTpaL UK

[Toptpetsr: A. I'ym6onbar, K. ®@. Pymee, H. A. CeBepuos, D. I'ekkens, A. Tencnau, B. H.
Cykaués.

Tabmuer u cxembl: «Pazgensl skonorum», «Metonsl skojorum», «Cxema MOHHTOPHHTA
OKpYKaroIlIeu Cpebh».

Jlaboparopnasi padora «/3yueHrne MEeTOZ0B SKOJIOTHUYECKUX UCCIECOBAHUNY.

Tema 7. Opranusmsl U cpeaa OOMTAHUSA

Okonoruyeckne (akropel U 3aKOHOMEpHOCTH ux JeifctBua. Krnaccudukanus
HKOJIOTMYECKUX  (akTOpoB:  abMOTHYECKHEe, OHOTHYEeCKMe, aHTpornoreHHele. OOuue
3aKOHOMEPHOCTH JIeHcTBUS dKosornueckux (axtopos. [Ipasmno munumyma (K. Ilnpenrens, FO.
JInbux). TonepaHTHOCT. DBPUONOHTHBIE U CTEHOOMOHTHBIE OPTraHU3MBI.

Abuotnueckue (akropsl. CBeT Kak sKonorndeckuii gaxrtop. JlelicTBre pa3HbIX y4acTKOB
COJIHEYHOI'O CIEKTpa Ha OpPraHU3Mbl. DKOJOTWYECKHE TPYIIbl PACTEHUH M >KUBOTHBIX IO
OTHOIIIEHUIO K cBeTy. CUTHaIbHAs pojb cBeTa. DOTONEepHoIu3M.

Temmneparypa kak skojoruuyeckuil ¢axrtop. [eiictBue Temmeparypbl Ha OpraHU3MBI.
[ToMKnIOTEPMHBIE U TOMONOTEPMHBIE OPIaHU3MBbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

BnaxHocTs kak skonoruueckuil ¢akrop. [IpucnocobneHuss pacTteHuil K MOAJIEPKaHUIO
BogHOrOo Oamanca. Kmaccudukanmst pacteHuid 1o oTHomeHHWIO K Boje. [Ipucrocobnenus
KUBOTHBIX K U3MEHEHHIO BOJHOTO PEXHUMA.

Cpenpl oOMTaHMS OPraHU3MOB: BOJHAs, HA3€MHO-BO3/AYIIHAs, MOYBEHHAs, TIIyOMHHAas
MOJMOYBEHHAsA, BHYTpUOpPraHu3MeHHas. DU3NKO-XMMHYECKHE OCOOEHHOCTH cpejl OOWUTaHus
opranu3moB. [IpucnocobiaeHus: OpraHu3MoB K KU3HU B Pa3HbIX cpeax.

buonorunueckue putmel. BHemnne u BHyTpeHHHE pUTMbI. CyTOYHBIE U TOJAUYHBIE PUTMBL.
[Tprcnoco01eHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHHSIM YCIOBUMN JKHU3HH.



JKuznennbsie ¢opmbl opranu3MoB. [lonsitue o xu3zHeHHou (opme. XKuzHeHHBIE POpPMBI
pacTeHU: NepeBbs, KYCTapHUKHM, KyCTapHMUYKHM, MHOTOJIETHHME TpaBbl, OAHOJETHHUE TPAaBBI.
Kuznenuole (GOpPMBI KUBOTHBIX: THUAPOOHMOHTHI, TE€OOMOHTHI, a’dpOOMOHTHL. (OCOOEHHOCTH
CTpOEHUs U 00pa3a KU3HU.

buornueckue  ¢dakropel. Buapl OMOTHYECKMX  B3aMMOJCHCTBHMI:  KOHKYpEHLUS,
XHUIIHUYECTBO, cMMOM03 1 ero (opmel. [lapazutusm, koonepamus, MyTyajln3M, KOMMEHCAIN3M
(KBapTHUPAaHTCTBO, HaxJeOHHYecTBO). Herpoduueckne  B3aMMOAEUCTBHS  (TONHUYECKHE,
dbopuueckue, (adpuyeckue). 3HaUyeHUE OWOTHYECKUX B3aMMOJICHCTBUN I CYIIECTBOBAHMS
OpPraHu3MOB B cpefie ooutanus. [IpuHIUI KOHKYPEHTHOIO HCKIIFOUEHHUS.

JleMoHCTpanuu

Tabmuubl 1 cxembl: «JKosorndeckue (hpakropb», «CBETOBOU CIEKTPY, «IKOJOTHUECKUE
IPYMIIbI )KUBOTHBIX 110 OTHOLIEHHUIO K CBETY», «TeIIOKPOBHBIE )KUBOTHBIEY, «XOJIOAHOKPOBHBIE
KHUBOTHBIE», «Du3nonornyeckue aganTaluu XUBOTHBIX», «Cpenbl OOMTaHUS OPraHU3MOBY,
«buonornyeckue puT™Mb», «OKu3HeHHbIE POPMBI pacTeHUIY, «KU3HEHHBIE (DOPMBI JKUBOTHBIXY,
«2KocHUCTeEMa IUPOKOIUCTBEHHOIO Jiecay, «IKOCUCTEMa XBOMHOro Jiecay», «llemu nutaHus»,
«XumnuyectBo», «Ilapazutuzm», «Konkypenuus», «Cumonos», «KommeHcaausmy».

Ob6opynoBanue: repoapuu pacTeHUH W KUBOTHBIX, IPHUCIIOCOOJEHHBIX K BIHSHUIO
pa3IMYHBIX  JKOJIOTWYECKHX  (AKTOPOB, TepOapuul  CBETOJNIOOMBBIX, TEHEIIOOMBBIX |
TEHEBBIHOCIMBBIX PACTEHHH, CBETONIOOMBBIC, TCHETIOOWBHIE W TEHEBHIHOCIMBHIE KOMHATHBIC
pacTteHus, repOapuM M KOJUIEKLUH TEIJIOIIOOUBBIX, 3UMOCTOMKHX, MOpPO30yCTOWYMBBIX
pacTeHui, uyuesna MNTUI W 3Beped, repdapuM pacTeHUH, OTHOCIIUXCA K TUrpopuTam,
KcepopuTaMm, Me30pHUTaM, KOMHATHBIE PACTEHHs JaHHBIX TPYIN, KOJUICKIWH IKUBOTHBIX,
OOMTAIOIIMX B Pa3HBIX Cpeaax, repOapuy M KOJUICKIIMW PACTEHUH M KUBOTHBIX, 00JIaJar0NINX
YepTaMu IMPUCHOCOOIEHHOCTH K CE30HHBIM M3MEHEHUSM YCIOBHM KH3HHM, TIepOapuu u
KOJIJIEKIIUM PACTEHUH W JKUBOTHBIX PA3JIMYHBIX JKU3HEHHBIX (OPM, KOJIEKLIUHU KHUBOTHBIX,
YYaCTBYIOUIMX B Pa3IMUHBIX OMOTHYECKUX B3aUMOAECHCTBUSX.

JlabopaTopnasi padora «BrisBieHHe MPUCTIOCOOICHUM OPTaHU3MOB K BIIUSTHUIO CBETAY.
JlaGopaTtopnass paGora «BblsiBIeHME NPUCIOCOOJNIEHUH  OPraHM3MOB K  BIUSHHIO
TEMIIEPATYPBI».

JlabopaTopnasi paboTa «AHaTOMUYECKHE OCOOCHHOCTH PACTEHUIN U3 PA3HBIX MECT OOUTAHUSY.
Tema 8. Dxos10orust BUAOB M NOMYJIALMI

DKOJIOrHYecKHe XapaKTepUCTUKU nomyssauuu. [lomynsamust kak Ouojoruueckas cucreMa.
Pone HeogHOpoAHOCTH cpefbl, (U3NYECKUX OapbepoB U OCOOEHHOCTEH OMOIOTHMHM BHJIIOB B
(GbOopMUPOBAHUU TPOCTPAHCTBEHHOM CTPYKTYpHI MOMyAnid. OCHOBHbIE MOKAa3aTeNN MOMYIISIINU:
YHUCIIEHHOCTb, IUJIOTHOCTh, BO3PACTHAs U TOJOBas CTPYKTYpa, POXKIAAEMOCTh, MPUPOCT, TEMII
pocTa, CMEpTHOCTb, MUTpALIUSL.

OKojoruyeckas CTpykTypa nomyssauud. OLEeHKa YHUCIEHHOCTH MOMyJsiuu. /nHamuka
HOMYJSIIMK U €€ perynanus. buotnueckuil moTeHIMan nonyiasuuu. MoaenupoBaHie JUHAMUKH
nomymnsiiud. KpuBble pocta uucieHHocTH mnonyisuuu. Kpusble BbDKuBaHuUS. Perymsanus
YHUCICHHOCTU MOMYNALMNA: poiib (PAKTOPOB, 3aBUCAIIMX M HE 3aBUCAIIMX OT IUIOTHOCTH.
DKonoruyeckue crpaTeruu BUIoB (1- u K-crparterun).

[TonsiTue 00 »sKonoruueckod Humie Buaga. MecrooOutanue. MHoromepHass MoOJETb
skonornueckor Humm Jx.M. XarunHcona. Pa3mepsl skonorndyeckoi Humm. lloreHnuanbHas u
pearn30BaHHas HUILIH.

Bun kxak cucrema nomymsuuii. Apeansl BUAOB. BuIbl M HMX JKU3HEHHBIE CTPATErHH.
DKOJIOTMYECKUE IKBUBAJICHTBHI.



3aKOHOMEPHOCTH TIOBEJEHUS M MHIpalMil JKUBOTHBIX. buosormyeckue WHBA3UU
qyKEPOJHBIX BUJIOB.
JleMoHCTpaL U

[Toptper: Ix. . XaTuynHCOH.

Tabnuupl 1 cxembl: « IKOJIOTHYECKUE XapaKTePUCTUKHU Honmy suumn», «IIpoctpancTBenHas
CTpyKTypa nomymsiuun», «Bo3pacTHele mnupamuzabl nonyiasuuny», «CKOpoCTh 3acelneHUs
MOBEPXHOCTU 3EMJIM Pa3IUYHBIMH OpraHuzMamu», «Mogenb skosorudeckol numm JIx. U.
XaT4ynHCOHAY.

Ob6opynoBanue: repdapuy pacTeHUM, KOJUIEKIIUN )KUBOTHBIX.

JlabopaTopnasi padora «IIpucrnocoOneHnst ceMsH paCTEHUN K pacCEICHUIO».
Tema 9. Jxos10rus cood1eCTB. IKOJOrHYeCKHEe CHCTEMBbI.

Coob1ecTBa opraHu3MoB. buoreHo3 u ero crpykrypa. CBsi3u MeXJy OpraHu3MamMu B
OHOILIEHO3E.

OxocuctemMa Kak OTKpeiTas cucrema (A. JIx. Tencnm). DyHKUHOHATIBHBIE OJOKHU
OpraHU3MOB B JKOCUCTEME: IPOAYLEHTbI, KOHCYMEHTbI, peayLeHThl. Tpoduueckue ypoBHHU.
Tpoduueckue nenu u cetu. Abuornyeckue O10Ku 3kocucTeM. [10UBBI U MBI B IKOCUCTEMAX.
KpyroBopoT BEECTB U MOTOK 3HEPTUU B IKOCUCTEME.

OcHoBHbIE ITOKa3aTeNM 3KocucTeMbl. buoMacca u npoaykius. DKOJI0rH4ecKie mUpaMubl
yucesl, OnomMacchl U SHEPTUU.

Hunamuka skocucmem. Kamacmpoguueckue nepecmpotixu. @nykmyayuu. HanpapieHHble
3aKOHOMEpPHbIE CMEHBI COOOILIECTB — CyKleccuHu. [lepBHUUHBIE U BTOPUYHBIE CYKIECCUM U HMX
IPUYMHBL. AHTPONOreHHblE BO3JCHCTBUS Ha cykueccud. KimmakcHoe cooOuiecTso.
Bbuopa3znoobpa3ue 1 moJHOTa KPYroBOPOTa BEHIECTB — OCHOBA YCTOHYHMBOCTH COOOIIECTB.

ITpuponHbIE 2KOCUCTEMBL. JKOCUCMEMbl 03€p U peK. DKocucmemvl Mopeu U OKeaHos.
DKkocucmemvl myHop, 1ecos, cmenetil, nyCmbviHb.

AHTpOIIOTEHHbIE  JKOCUCTEMBI. Arposkocuctema. ArporneHo3. Paznmuuus wmexay
AQHTPONOTEHHBIMU U MPUPOJHBIMU IKOCUCTEMAMHU.

Yp6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. ['oponckas ¢iopa u dayHa.
CunaHTponu3anusi ropoJckoil ¢ayHbel. buomormueckoe W  XO34HCTBEHHOE 3Ha4YeHHE
arpo3KoCUCTEM U YpOOIKOCHCTEM.

3aKOHOMEPHOCTH  (OPMHUPOBAHUS  OCHOBHBIX  B3aWMOJEWCTBUA  OpraHM3MOB B
KocUcTeMax. Ponb Kkackaonozo sghgexma u 6uo08-30uduxkamopos (Kiouegulx 6udos) 6
@yukyuonuposanuu  dxocucmem. llepeHOC HHEPrUM U  BEIIECTB MEXAY CMEXHBIMU
DKOCUCTEMaMH. YCTOMYMBOCTh OpPraHUW3MOB, NOMYJIALUMA M DKOCHCTEM B  YCIOBHUAX
€CTECTBEHHBIX M AHTPOIIOT€HHBIX BO3JACHCTBUN.

Mexanusmbl  8030elicmeus  3aepA3HEHUll  PA3HbIX MUNO8 Ha  CYOOP2AHUIMEHHOM,
OpP2aHUBMEHHOM, NONYJIAYUOHHOM U  IKOCUCMEMHOM YPOBHAX, OCHOBbl 3IKOIO0SUHECKO20
HOPMUPOBAHUS AHMPONO2EHHO20 6030eucmeausi. MeToqoI0orus MOHUTOPHUHIAa €CTECTBEHHBIX U
AHTPOIOTEHHBIX 3KOCUCTEM.

JleMoHCTpanuu

IToptper: A. JIxk. Tencnu.

Tabmunpel u cxeMmbl: «CTpykTypa OHOLEHO3a», «IKOCHUCTEMa HIMPOKOJIMCTBEHHOTO JIiEcay,
«JKocucTeMa XBOWHOTO Jecay, «DyHKIMOHAIbHBIE TPYMNIbl OPraHU3MOB B HSKOCHUCTEME,
«KpyroBopor BemiectB B 3KkocucrteMe», «llenmn mnwuraHus (macTOMINHAA, JETPUTHAS)»,
«DKOJIOTHYECKas MUpaMUIa Yucen», « IKOJIOTHUECKas Mupamuia OMoMacchl», «KOJIOrH4ecKas
nupamuja sHeprumy», «OOpasoBanue Ooiora», «llepBuunas cykueccus», «BoccraHoBieHue



jeca moclie moxkapa», «IKOCHCTEMA 03epa», «ATrpoueHo3», «KpyroBopoT BeElIECTB U IMOTOK
SHEpruu B arporeHose», «I[Ipumepsl ypOoskocucTem».

O6opynoBanue: Tepoapuu paCTCHHIA, KOJIJIEKIIUU HACEKOMBIX, Uydelia ITUIl U 3Bepeil, repbapuu
KYJIBTYPHBIX U JUKOPACTYIIUX PACTEHUN, aKBAPUYM KaK MOJEIb SKOCHUCTEMBI.

IIpakTuyeckasi padora «3ydyeHue u onrcanre ypo0oIKOCHCTEMBI».

JlaGopaTtopnas padora «/3ydeHue pa3sHOOOpa3Hsi MEIKUX IMOYBEHHBIX YJICHUCTOHOTHX B
Pa3HBIX SKOCHCTEMAX.

Jkekypeusi «IKCKypcusi B TUIHYHBIA OuoreoneHo3 (B ayOpaBy, Oepe3HSK, €JIbHUK, Ha
CYXOJOJbHBIN WM MTOWMEHHBIN JIYT, 03€p0, 00JIO0TO)».

IKeKypeust «IKCKYpCHsl B arpodKOCUCTEMY (Ha 10JI€ WM B TEIUIMYHOE XO35HCTBO)».

Tema 10. Buocdepa — rinodanbHas 3KocucTeMa

buocdepa — obmiennanerapHas 00ojg0yka 3eMiH, TJie CYIIECTBYET WM CYIIECTBOBaJa
KU3Hb. PazBuTHe npencrasienuii o onocdepe B Tpyaax J. 3tocca. Yuenue B. U. Bepnanckoro o
o6uocdepe. O6mactu 6mochepst u e€ cocras. XKupoe BeniecTBo Onochepsl u ero GyHKINH.

3aKOHOMEPHOCTH CymecTBoBaHUS Onocheprr. OcodeHHOCTH OMochepsl Kak TiodambHON
sKocucTembl. JluHamuuyeckoe paBHOBecue B Ouocdepe. KpyroBopoTsl BemecTB U
OHOreoXMMHYECKHE HUKIBI (Yriiepoa, a3oTa). PUTMHUUHOCTD sBIIeHU# B OHocdepe.

3oHanbHOCTh Ouochepsl. Ilonarue o Ouome. OCHOBHBIE OMOMBI CYILIU: TyH/pa, XBOIHbBIE
Jeca, CMEUIaHHbIE U IIMPOKOJMCTBEHHBIE JIECa, CTENHU, CaBaHHbI, IIyCThIHU, TPOIIMYECKHUE JIECA,
BBICOKOTOPBs. KitMMar, pacTUTENbHBIN 1 )KUBOTHBIN MU OMOMOB CYIIIH.

Ctpykrypa ¥ (QYHKIUS S>KHUBBIX CHCTEM, OIEHKa MX PECYpPCHOrO TMOTEHIHala u
OorocepHbIX QYHKITHIA.
JleMoHCTpaL U
[Toptpetsr: B. . Bepnaackuit, 3. 3rocc.
Tabmuer u cxemsl: «l'eocdepsr 3emmn», «KpyroBopor azora B mpupoae», «Kpyroopot
yriaepojaa B npupoae», «Kpyrosopot kucinopona B npuponae», «KpyroBopot Bojbl B IPUPOJIEN,
«OcHoBHBIE OuOMBI cymmny, «Kimumaruueckue mosica 3emum», «Tynapay, «Taiiray,
«Cwmemannbiii - necy, «lllupokonuctBeHHbli nec», «Crtemb», «CaBanHa», «[lycThIHSY,
«Tponmyeckuii mecy.

OGopynoBanue: repoapuu paCTeHUM pa3HbBIX OMOMOB, KOJUICKITUU YKUBOTHBIX.
Tema 11. YesioBek M OKpYy:Kaouias cpeaa

DKoJlornyeckre KpHU3UChl M WX HOpu4MHbL. Bo3gelictBue wenoBeka Ha Ouocdepy.
3arpsi3HeHue BO3AYIIHOW cpenbl. OxpaHa Bo3ayxa. 3arps3HeHHe BOAHOM cpeabl. OxpaHa
BOJIHBIX pecypcoB. Pa3zpymienue noussl. OXxpaHa IOYBEHHBIX pecypcoB. MI3MeHeHue KiinMara.

AHTpOIIOTEHHOE  BO3JEHCTBHE Ha pPACTUTENbHBIK M KMBOTHBIM Mup. OxpaHa
pPacTUTENBHOTO U KUBOTHOTO MHpa. OCHOBHBIE MPHUHIIMITBI OXPaHbI MPUPOAbI. KpacHble KHUTH.
Oco60 oxpansiemble npupojnsie Tepputopun (OOIIT). boranndeckue caapl U 300J0THYECKUE
MapKH.

OCHOBHBIC TIPUHITUIIBI YCTOWYMBOTO PAa3BUTHS YeJIOBEYECTBA M MPUPOABI. PanmonanpHOE
IPUPOJIONONB30BAHUE M COXpaHeHHe Ouojoruueckoro pasHooOpazus 3emnu. OOmume
3aKOHOMEPHOCTH TJI00aJbHBIX 3KOJIOTMYECKHX Kpu3nucoB. OCOOEHHOCTH COBPEMEHHOTO KpU3Hca
U €r0 BEpOSITHBIE OCIIEACTBHS.

PazBuTHe METONOB MOHUTOPHHTA pA3BUTHS OMACHBIX TEXHOTEHHBIX IPOIECCOB.
Cucmemnvle uccnedosanus nepexooa K pecypcocbepezaioujell U KOHKYPEHMOCHOCOOHO
aHepeemuxke. buonozuyeckoe pasnoobpasue u duopecypcuvl. Hayuonanvhvie ungopmayuontsie
cucmemvl, obecneuugarowjue O00CMyn K UHDOpMAYUU NO COCMOAHUIO OMOENbHbIX U008 U



axocucmem. OCHOBbI IKOpeadbuIUMayuy IKOCUCMeM U Cnocob08 60pbObBL ¢ HUONOBPENCOCHUIMU.
Pexoncmpykyus mopckux u HazeMHbIX IKOCUCTIEM.
JleMoHCTpanuu
Tabmumpl W cxembl: <«3arps3HeHue arMochepbl», «3arps3HEHHE TUIPOCHEPH»,

«3arps3Henne  TouBbl», «llapHukoBBIT  3ddexT», «Ocob0 oxXpaHseMble IMPUPOIHBIC
TeppUTOPUNY, «MOJEIHN YIIPABISIEMOTO MUPAY.

OGopynoBanue: Qororpaguu OXpaHSEMbIX pPACTEHUH U JKUBOTHBIX KpacHOU KHUTH

Poccuiickoit denepainuu, KpacHoil KHUTH peruoHa.

Onucanue Mecta yueOHOro nmpeaMera, Kypca B yue0HoM miane. [Iporpamma pazpaborana B
COOTBETCTBUM C IPUHIUIIAMU IPEEMCTBEHHOCTH, CUCTEMHOCTH, IOCTYITHOCTHU. M3y4yeHune
6uonoruu Ha yriyoiaéHHoM ypoBHe B 10-11 kiacce sBIsieTcs JJOTHYECKUM IPOAOIKEHUEM €
n3ydeHus B 5-9 kiaccax no enunou cucteme YMK «Cdepa xuzan». Pabouas mporpamma
paccuutana Ha 204 yacos, 102 yaca B 10 knacce, 102 yaca B 11 xnacce. KoHTposibHBIX pa0oT -
5, mabopaToOpHBIX — 5, MPAKTHUECKUX - 4.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA TPOI'PAMMBI 110 BUOJIOTI'MH
HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yabTaTaM OCBOCHUS OOYYaAIOIIUMUCS
MPOrpaMM CPETHETO O0IIero 0Opa3oBaHusl: TMUYHOCTHEIE, METAIIPEIMETHBIC U TIPESIMETHBIC.

B cTpykType JTUYHOCTHBIX Pe3yJIbTaTOB OCBOCHHS MPOTrPaMMbl 1O OHMOJIOTMH BbIIEICHBI
CIEyIOIIME  COCTABIAIOIIME: OCO3HAaHHME OOYYAalOIIMMHCA  POCCUHUCKONW  Tpa)JIaHCKON
UJCHTUYHOCTU — TOTOBHOCTH K CaMOPAa3BUTHIO, CAMOCTOSATEIHHOCTH M CaMOOIPEAENICHUIO,
Hanuyue momueéayuu K OOydeHUIO OWONIOTHH, yelenanpaeieHnoe pazeumue BHYTPEHHUX
yOeXICHHI JIMYHOCTH Ha OCHOBE KJIFOYECBBIX LIEHHOCTEH M MCTOPUYECKHUX TPAIUIUN pPa3BUTHS
OHMOJIOTUYECKOI0 3HAHUS, 20MOBHOCMb U CHOCOOHOCMb OOYUYAIOIIUXCSl PYKOBOJACTBOBATHCSA B
CBOCM  JEATENbHOCTH  IIEHHOCTHO-CMBICIIOBBIMM ~ yYCTAHOBKAMH, TPUCYHIUMH  CHUCTEME
OMOJIOTHYECKOTO  00pa3oBaHUs, HaIuuue NpPaABOCO3HAHUS  DKOJOTUYECKONW  KYNIbTYpHI,
CNOCOOHOCMU CMABUMb TIEIIA U CTPOUTD KU3HCHHBIC TIJIAHBI.

JInaHOCTHBIE Pe3yabTaThl OCBOCHUS MPOTPaMMBbl 110 OMOJIOTHH JOCTUTAIOTCSA B €IMHCTBE
yueOHOM M BOCIUTATEIbHON AEATEIHLHOCTH B COOTBETCTBUM C TPAAUIIMOHHBIMH POCCHUHCKUMU
COLIMOKYJIbTYPHBIMH, UICTOPHYSCKUMH ¥ JYXOBHO-HPAaBCTBEHHBIMH IICHHOCTSIMU, IPHHATHIMHU B
oOmiecTBe TpaBUJIaMH U HOPMaMHu TOBEJCHUS M CIIOCOOCTBYIOT TPOIlECCaM CaMOIO3HAHUS,
CaMOBOCITUTaHUS U CaMOPAa3BUTHsI, PA3BUTHsI BHYTPEHHEH MO3UIMU JIMYHOCTH, MATPUOTU3MA U
YBa)XXEHUSI K 3aKOHY U IPABOIMOPSIKY, YEJIOBEKY TpyJda M CTapuieMy MOKOJIEHHIO, B3aHMHOIO
YBOXKCHHS, OCPEeKHOTO  OTHOIICHWUS K  KyJAbTYpHOMY  HACICOUI0O W TPAJUIUAM
MHOTOHAalMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKAOLIEN Cpee.

JIM4HOCTHBIE Pe3yNbTaThl OCBOCHHS yueOHOro npeamera «buomorus» MOMKHBI OTpaXkaThb
TOTOBHOCTh M CHOCOOHOCTH OOYYarolIUXCsl PyKOBOJACTBOBATHCS CHOPMHUPOBAHHONW BHYTPEHHEU
MO3UIMEH JIMYHOCTH, CHCTEMON IICHHOCTHBIX OpPWEHTAIi, TO3UTHBHBIX BHYTPCHHHUX
yOEXKICHHUI, COOTBETCTBYIONIMX TPAJAUIIMOHHBIM IIEHHOCTSIM  POCCHICKOTO  OOIIECTBa,
pacuIipeHne XU3HEHHOTO OIbITa U OMbITa JAEATENbHOCTH B IMPOIECCE peau3allid OCHOBHBIX
HANpPaBIEHUN BOCIIUTATENBHOMN I€ATEIHLHOCTH, B TOM YHCJIE B YACTH:

1) rpaaaHcKoOro BOCIUTAHMS:

c()OPMHUPOBAHHOCTh TPAKIAHCKOW IMO3WUIUU  OOYYArOIIerocsl Kak AaKTUBHOTO U
OTBETCTBEHHOT'O YJIeHa POCCUICKOTO OOIIECTBA;

OCO3HAHHE CBOMX KOHCTUTYLIMOHHBIX TMpaB M OOSA3aHHOCTEH, yBaK€HHWE 3aKOHa U
MIPABOIIOPSJIKA;

TOTOBHOCTh K COBMECTHOH TBOPUYECKOH JIEATEITHBHOCTH MPHU CO3JIaHUU YICOHBIX MPOCKTOB,
pelIeHnr yuyeOHbIX U TO3HABATENbHBIX 33/1a4, BHITIOJTHEHUH OMOIOTHYECKUX HKCIIEPUMEHTOB;

CIIOCOOHOCTh  ONPENENATh COOCTBEHHYIO TIO3HWIIMIO MO OTHOIICHUIO K SIBICHUSM
COBPEMEHHOM JKU3HU U O0BSICHATH €€

YMEHHE YUYUTHIBATH B CBOMX JCWCTBHSIX  HEOOXOJAMMOCTH  KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIOJEH ¢ pasHBIMU yOEXKIEHUSAMHU, KYIbTYPHBIMUA [IEHHOCTSMU U COIUATBHBIM
MOJIOKEHUEM;

TOTOBHOCTh K COTPYIHHYECTBY B TIPOIECCE COBMECTHOTO BBITIOJHEHHUS YUYCOHBIX,
MO3HABATCIIBHBIX M HUCCIEAOBATEIBCKUX 3aJla4, YBAKUTCIBHOTO OTHOMICHUS K MHEHHIO
OTIOHEHTOB NP 00CYXICHUU CIIOPHBIX BOIPOCOB OMOJIOTHYECKOTO COIEPIKAHUS;

TOTOBHOCTH K TYMaHUTApPHON U BOJIOHTEPCKOM NIEATEIBHOCTH;



2) NATPUOTHYECKOT0 BOCTIUTAHUSA

c(hOpPMUPOBAHHOCTH POCCHICKON TPKTAHCKOW MACHTUYHOCTH, TATPUOTH3MA, YBAKCHHUS K
CBOEMY HAapoAy, 4yBCTBa OTBETCTBEHHOCTH Iiepel POoIMHON, TOpAOCTH 3a CBOM Kpai, CBOXO
Ponuny, cBOH S3BIK M KYJIBTYpPY, IPOIIOE U HACTOSLIEE MHOTOHALIMOHAIBHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOLIEHHE K MPUPOJAHOMY HACIEIWIO U IAMITHUKAM IPUPOJIBI,
JocTXeHusIM Poccuu B Hayke, UICKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OIICHUBATh BKJIAJ POCCHUMCKUX YYEHBIX B CTAHOBJICHUE W pa3BUTHE
OHMOJ0TUY, MOHUMAaHK 3HAYEeHUs OMOJIOTUY B TIO3HAHUH 3aKOHOB MPUPO/IbI, B )KU3HU YEJIOBEKA U
COBPEMEHHOT0 00I11eCTBa;

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

3) 1IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSA:

OCO3HaHUE AYXOBHBIX LIEHHOCTEH POCCUKCKOr0 HApOAa;

c(hOopMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUSI, STHUYECKOTO MOBEICHHUS;

CIIOCOOHOCTh OLIEHUBATh CUTYAIlMI0 U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUECHTUPYACH
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAyIIETro;

OTBETCTBEHHOE OTHOIICHHWE K CBOMM POIMUTENISAM, CO3JaHUI0O CEMbU Ha OCHOBE
OCO3HAHHOTO MPUHATUS [IEHHOCTEH CEMEHHOMN KU3HU B COOTBETCTBUHU C TPAIULIMSIMHU HAPOJIOB
Poccumn;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETUYECKOE OTHOIICHHE K MHUPY, BKJIIOUYAsi ACTETUKY ObITa, HAYYHOTO M TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOILICHHUI;

MIOHUMAaHUE SMOIIMOHAJIBHOTI'O BO3/IEUCTBUS KUBOM NPUPOBI U €€ LIEHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHUIO B PAa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE IPOSIBIATh
KauecTBa TBOPUYECKOM JIMUHOCTH;

5) ¢wusuyeckoro BocnuTaHHUS, (OPMHMPOBAHUA  KYJBTYPbl 310POBbA H
3MOLMOHAJIBHOIO 0JIArONOJIYYHs:

MOHMMAaHUE U peann3alys 3J0pOoBOro U 06e30MmacHOro oopasa *KU3HU (340pOBOE MUTAHUE,
COOJII0/ICHNE TUTUEHUYECKUX TPABUJI U HOPM, COATaHCHUPOBAHHBIA PEKUM 3aHATUM U OTIBIXA,
perynsipHasi (u3UYeCKas aKTUBHOCTh), OEpPEeXHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHONICHUS K COOCTBEHHOMY (DU3HMUECKOMY U TICUXHUUECKOMY 3JI0POBEIO;

MOHMMAaHWE I[EHHOCTH TIPaBUJ WHAMBUIYAIbHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIIUX 3JOPOBBIO U KU3HU JIIOJICH;

OCO3HAHUE TOCJIEICTBUI W HENMPHUSATUS BPEIHBIX MPUBBIUEK (YMOTPEOJCHUS aaKoroJs,
HapKOTUKOB, KYpEHUs);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTD K TPY/Y, OCO3HaHHE [IEHHOCTU MacTepCcTBa, TPY0Jt00ue;

TOTOBHOCTb K aKTUBHOM JEATEIHHOCTH TEXHOJIOTHYECKON M COIMAIbLHON HAIIPABICHHOCTH,
CIIOCOOHOCTh ~ WMHUIIMMPOBATh, IUIAHUPOBATH U CAMOCTOSTENHHO  BBITIONHATH  TaKYIO
JIeATETbHOCTb;

WHTEpPEC K Pa3IudHbIM cdepaMm TmpodecCHOHATBHON NeATeIbHOCTH, YMEHUE COBEpIIAaTh
OCO3HaAHHBIN BEIOOP OymyIieit mpodeccuu u peaaTn30BbhIBaTh COOCTBEHHBIE )KM3HEHHBIE TUIAHBI;

TOTOBHOCTb U CIIOCOOHOCTh K OOpa30BaHHUIO U CaMOOOPa30BaHUIO HA MPOTSHKEHUU BCEH
KU3HU;

7) IKOJIOrM4eCKOr0 BOCIIMTAHMS:



9KOJIOTUYECKHU 11e71eCO00pa3HOe OTHOIIEHUE K MPUPOJE KaK UCTOYHMKY JKU3HU Ha 3eMIle,
OCHOBE €€ CYLIECTBOBAHHS;

MOBBIIIEHUE YPOBHS OSKOJIOTMYECKON KYIbTYphl: MPUOOpETEHHE OIBbITAa IUIAHUPOBAHUS
IOCTYIIKOB M OLIEHKH UX BO3MOJKHBIX ITOCIIEICTBUH JUIsl OKPY>KAIOLIEH Cpe/Ibl;

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

CHOCOOHOCTh HMCIIOJIB30BATh NMPHOOpPETaeMble IPU U3YYEHUH OMOJIOTMU 3HAHHS U yMEHUS
IpU pEIICeHUH MpOoOJieM, CBS3aHHBIX C pAIlMOHAIBHBIM MPHPOAONOIH30BAHUEM (COOIIIOICHHE
IpaBUJ NOBEJCHUS B INPHUPOJIE, HANPABICHHBIX HAa COXPAHEHUE PABHOBECHsI B JKOCHCTEMAX,
OXpaHy BHJIOB, SKOCUCTEM, Onochepsl);

AKTHUBHOE HEIPUATUE JEHUCTBHUM, NPUHOCAIIMX BpEN OKPYKAIOLIEH HPUPOIHOM cpene,
yYMEHHUE TPOTHO3HPOBATH HEOIArONPHUATHBIE SKOJIOTMYECKHE IMOCIEACTBUS IPEANPUHIMAECMBIX
JICUCTBUI U MPEIOTBPAILATh HUX;

HQJIMYME PA3BUTOTO HKOJOTHMYECKOTO MBILIUICHUS, IKOJOTHYECKOW KYyJIbTYpbl, OIbITa
JESTEIbHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMHU B
[IO3HABATEJIbHON, KOMMYHUKATHUBHOM M COLUAIbHOW MpPAKTUKE, TOTOBHOCTH K YYacTUIO B
HPAaKTUYECKOH 1eATeIbHOCTH 3KOJIOTMYECKON HaIllPaBIEeHHOCTH;

8) HeHHOCTH HAYYHOT0 NO3HAHUSA:

c(OpMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YpPOBHIO
pa3BUTHUSL HAayKd M  OOILIECTBEHHOM IpAaKTUKHU, OCHOBAHHOIO Ha JHAllOre KYJIbTYp,
CHOCOOCTBYIOLIETO OCO3HAHUIO CBOET0 MECTa B MOJUKYJIBTYPHOM MHUPE;

COBEpILEHCTBOBAHUE SA3bIKOBOW U UUTATEIBCKON KYJIbTYphl KaK CPEICTBA B3aUMOACHCTBUS
MEXy JIFOJIbMU U TIO3HAHUS MUDA;

NOHMMaHUE crenupuKu OUOJIOTMM KaK HAayKH, OCO3HAaHUA €€ poiau B (OPMUPOBAHUU
PaLMOHATIBHOIO HAyYHOI'O MBIIUIEHUS, CO3/1aHUU LEJIOCTHOIO NPEACTaBICHUsI 00 OKpY KarolleM
MHUpe KaKk O €IUHCTBE IpUPOAbI, YelIOBeKa U OOIecTBa, B IO3HAHUU HPUPOAHBIX
3aKOHOMEPHOCTEH U pelIeHnH NpoodieM COXpaHEeHUsI IPUPOIHOTO paBHOBECHS;

yOexkAEHHOCTh B 3HAYUMOCTU OMOJIOTMM JUIsl COBPEMEHHOW IMBMIIM3AIMU: 00ecreYeHUs
HOBOT'O YPOBHS pa3BUTHs MEIMIIMHBI, CO3JaHME MEPCHEKTUBHBIX OMOTEXHOJIOTHH, CIIOCOOHBIX
pewath pecypcHble MpoOIeMbl pa3BUTHsI YeJIOBEUECTBA, MIOMCKA IyTeH BBIX0JAa U3 II100aIbHBIX
HKOJIOTMYECKUX NPOoOJIeM U obecreueHus nepexoia K yCTOWYMBOMY pa3BUTHIO, PallMOHATIEHOMY
MCIIOJIb30BAaHUIO IPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUH OMOJOIMYECKMX 3HAHMM B LIEJSAX MOBBIMIEHUS OOIIei
KYJIBTYpbl, €CTECTBEHHO-HAyYHOH TIPaMOTHOCTH, KaK COCTAaBHOW YacTH ()YyHKIIMOHAJIBHOM
rPaMOTHOCTH o0yyarouuxcs, GopMUpyeMoil Ipu U3y4eHUn OUOJIOTHH;

NOHMMAHHE CYIIHOCTH METOJIOB IO3HAHMS, MCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCMOJb30BaTh IMOJy4aeMble 3HAHUS U aHalIW3a M OObBACHEHHs SBJICHUH
OKpPY’KaIOIIero MHUpa M HPOMCXOJAIIMX B HEM HU3MEHEHWH, yMeHue jenaTb OOOCHOBAHHBIE
3aKJIIOYEHUSI Ha OCHOBE HAy4YHBIX (DAKTOB M HMEIOIIMXCS JAHHBIX C LENbI0 IMOTYYSHHS
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITENIBHO HCMOJIb30BaTh OWOJIOTUYECKUE 3HAHUS JUISl peIleHUs
npo0JeM B peaibHbIX KU3HEHHBIX CUTYalUsX;

OCO3HAaHHE IIEHHOCTH HAy4YHOH NeATeIbHOCTH, TOTOBHOCTH OCYIIECTBISATH MPOEKTHYIO U
HCCJIEIOBATENBCKYIO AESITEIbHOCTh HHIUBUIYAIbHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENpPEpHIBHOMY OOpa30BaHUI0 U CaMOOOpPA30BaHMIO, K
AKTUBHOMY TIOJIYYEHHIO HOBBIX 3HAaHMM MO OHOJOIMH B COOTBETCTBHHM C >KM3HEHHBIMH
MOTPEOHOCTSIMHU.



METANPEIMETHBIE PE3YJIbTATHI

MetanpeameTHble pe3ylbTaThl OCBOEHUSI ydeOHOro mpeamera «bHOJOrUsS» BKIIOYAIOT:
3HaYuMble g (OPMHUPOBAHHS MHPOBO33PEHHS  OOYYAIOMIMXCS  MEXKIUCIUIUIMHAPHBIC
(MeXnpenMeTHbIE) OOIIeHaAYYHbIE TTOHATHS, OTPAXKAIOIIKE [EIOCTHOCTh HAYYHOUM KapTUHBI MUpa
U crienu(UKy METOJIOB IMO3HAHUS, HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPTHS,
SIBIICHUE, TPOIECC, CHCTEMa, HAy4YHBIM (aKT, MPUHIIMI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, UCCIIeJJOBaHUEe, HAOIIOJeHNE, W3MEpPEHUE, SKCIEPUMEHT U JpYTue); yHHUBEpcajbHbIC
yueOHbIe JeiicTBUS (IMO3HABaTeIbHbIE, KOMMYHUKATUBHBIC, PETYISTHUBHBIE), 00ECIEUHBAOIINE
dbopmupoBanrue (PyHKIMOHAIBHON TPAMOTHOCTH M COIMATBHONW KOMIIETEHITUM OOYyYarOlTUXCs,
CIOCOOHOCTh o0yJarmuxcst HCIIOJIb30BaTh OCBOCHHBIC MEXIUCIUTUTNHAPHBIC,
MHUPOBO33PEHUYECKUE 3HAHUS M YHUBEpCaJbHbIE YydeOHbIE ACHCTBHUS B IO3HABATEIBHOW U
COLIMATILHOM MTPaKTHKE.

B pesynprare wu3ydeHus OWOJIIOTMM Ha YpOBHE CpEIHEro oO0mero oOpa3oBaHHs Y
oOygaromerocss OyayT copMupoBaHBI MO3HABATEIBHBIC YHUBEPCAIBHBIC y4eOHBIC EHCTBUS,
KOMMYHHUKATHBHbIE YHUBEpCaJbHble Yy4eOHbIE JEWCTBUS, PETYISITUBHBIC YHHBEpPCaIbHBIC
yueOHbIe AeMCTBUSI, COBMECTHASI IEATEIBHOCTD.

MertanpeaMeTHbIe Pe3yJIbTaThl OCBOSHUSI MPOrPaMMBI CPEIHEro OOIIero oOpa3oBaHUs
JIOJKHBI OTPAXKATh:

OBi1aieHHe YHUBEPCAJIbLHBIMU Y4eOHBIMHU MO3HABATEIbHBIMH A€ CTBUIMMU:

1) 6a3oBbIe JJOrnYecKue AeHCTBHA:

CaMOCTOSITENILHO (POPMYJITMPOBaTh M aKTYyalU3MPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHC;

UCIIONIb30BaTh MPU OCBOCHMM 3HAHUN MPUEMBI JIOTUYECKOTO MBINUICHHUS (aHamu3a,
CUHTE3a, CpaBHEHUs, Kiaccudukanuu, 0000IIeHHUs1), PaCKPBIBATh CMBICT OHOJIOTHYECKHX
MOHSTHI (BBIICIATH HX XapaKTEPHBIC MPU3HAKK, YCTAHABIIUBATE CBS3H C APYTUMHU TTOHITHSIMH);

OTIPEICIIATh TEIM JEATEIHHOCTH, 3ajaBas TapaMeTpbl W KPUTEPUH WX JOCTHIKCHHUS,
COOTHOCHUTH PE3yIbTaThl AEITEILHOCTHU C TIOCTABICHHBIMU IIETISIMU;

UCIIONIb30BaTh OMOJIOTMYECKUE TOHATUS Ui OObSICHEHUs (aKTOB U SIBICHUU KUBOU
TIPUPOJIBI;

CTPOUTH JIOTUYECKUE PACCYKICHUS (MHIyKTHUBHBIC, JCIyKTHUBHBIC, IO aHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSX, (POPMYIHUPOBATH
BBIBOJIbI U 3aKJTFOUEHUS;

MPUMEHSTh CXEMHO-MOJICIbHBIE CPEACTBA JUIS MPEACTABICHUS CYIICCTBCHHBIX CBS3CH U
OTHOIIIEHUN B M3y4aeMbIX OMOJOTHYECKUX OOBEKTaX, a TaKKe MPOTHBOPEUMM PAa3HOTO PoOJa,
BBISIBJICHHBIX B Pa3JIMYHBIX WH()OPMAIIMOHHBIX UCTOUHUKAX;

pa3pabaThIBaTh TUIAH PEIICHUs TPOOJIEMBI C YUETOM aHAIM3a UMEIOIINXCS MaTePHATbHBIX
1 HEeMaTepUATBHBIX PECYPCOB;

BHOCHTH KOPPEKTUBBI B JEATCIILHOCTH, OIEHUBATH COOTBETCTBUE PE3YJIbTATOB IIEIISIM,
OIICHUBATh PUCKU TOCIEICTBUN ACSITETFHOCTH;

KOOPJMHHUPOBATh M BBIMOIHATH pPabOTy B YCJIOBHUSIX pPEaTbHOT0, BHUPTYadbHOTO U
KOMOWHHPOBAHHOTO B3aMMOICHCTBHS;

pa3BHBaTh KPEATUBHOE MBIIIICHUE TIPY PEIICHUH KU3HCHHBIX TIPOOJIEM.

2) 0a30BbI€ HCCJIEA0BATEIbCKHE JEHCTBHSA:



BJIa/IETh HaBBIKAMH y4eOHO-HCCIEA0BATEIbCKON U MPOEKTHOW AEATEeIbHOCTH, HaBbIKAMU
pasperieHus: npoodsieM, ClOCOOHOCThIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY TOMCKY METO/I0B
pEeIIeHUs TPAKTUUECKUX 3aja4, IPUMEHEHUIO Pa3IMUHbIX METO0OB IT03HAHUS;

UCIIOJIb30BaTh PAa3jMyYHbIE BHUABI ACSITEIBHOCTU IO IMOJIYYEHUIO HOBOTO 3HAHHUA, €ro
MHTEPIIPETAllMY, PEoOpa30BaHUI0 U MPUMEHEHHIO B yYEOHBIX CHUTyallUsIX, B TOM YHUCIE NPHU
CO3JIaHUH YYEOHBIX M COIIMATIBHBIX POCKTOB;

(dbopMHpOBaTh HAYYHBIA THIT MBIIIICHHS, BIAJCTh HAYYHOW TEPMHHOJIOTHEH, KITIOYEBBIMH
MOHITUSIMA U METOJIaMU;

CTaBUTh U (GOPMYIUPOBATH COOCTBEHHBIE 3aJaud B 0Opa30BaTENbHON NEATEIbHOCTH U
YKU3HEHHBIX CUTYaIUsX;

BBISIBJISITH [IPUYMHHO-CIICACTBEHHbIE CBSI3M U aAKTyaJlM3UpOBaTh 3aJadyy, BbIIBUIATH
rUnore’y e€ pelieHusi, HaxOAuUThb AapryMEHTHhl IS JO0Ka3aTelbCTBA CBOMX YTBEPXKICHUU,
3aJjaBaTh MapaMeTphbl U KPUTEPUH PEIICHUS;

AHAIN3UPOBATh IIOJYYEHHBbIE B XOJ€ pELICHHS 3aJaud pe3yiabTaTbl, KPUTHUYECKU
OLICHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

OCYIIECTBIISITh IEJICHAIIPABICHHBIN MOUCK MEPEeHOca CPEACTB U CIIOCOOOB JIEHCTBUS B
PO ECCHOHAIBHYIO CPENY;

yMETh TIEPEHOCUTh 3HAHMWA B TIO3HABATEIBHYI0 M  IPAKTHYECKyl0  00jactu
KU3HEEATENIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00JIacTel;

BbIIBUTaTh HOBBIE HJEH, IpEAJararb OpUTMHAJIbHbIE MOJAXOAbl U PELICHMs, CTaBUTh
po0JIEMBI U 3a/1a4M, JOMYyCKAIOUINE aJbTEPHATUBHBIE PEIICHNUS.

3) pabora ¢ undgopmanmeii:

OpUEHTUPOBATHCS B PA3NUYHBIX MCTOYHHMKAX HMH(popmanuu (Tekcte yueOHOTro mocoowus,
HAyYHO-MOMYJISIPHOM JUTEpaType, OMOJIOTHYECKUX CIIOBApsSX M CHPABOYHHKAX, KOMIIBIOTEPHBIX
0a3ax pgaHHbIX, B VHTepHere), aHAIM3UpPOBaTh HH(GOPMALMIO DPA3JIMYHBIX BUIOB U (QOpM
IIPEJICTaBJICHNS], KPUTUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh Y HEIPOTUBOPEUYNBOCTD;

dopMynupoBaTh 3ampOChl M TNPUMEHATh Pa3IMYHbIE METOJbl NMpPH IOHCKE U O0TOOpe
Ouosiornueckoi nHpopMaIuu, HeOOXOAMMOM JIJIst BBITIOJIHEHUS YIeOHBIX 33714,

pUOOpETaTh OMBIT HCHOJB30BaHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH,
COBEpPIIIEHCTBOBATH KYJIbTYPY aKTUBHOTO HCIIOIH30BAHUS PA3TUYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BbIOMpPATh ONTUMaJbHYIO (OpMYy NpEeACTaBICHUS OHOIOTHYECKOM
uH(popManuu (cxemsl, rpaduKy, JuarpaMmmbl, TAOIUIIbI, PUCYHKHU U JIPYTrOe);

WCIIOJIB30BaTh HAy4YHBIM S3bIK B KA4eCTBE CpEJCTBA NpH padboTe C OHUOIOTHYECKOM
uH(popMalliel: MPUMEHITh XUMUYecKue, PU3NYECKue U MaTeMaTHUeCKHUe 3HaKh U CHMBOJIHI,
dopmynbl, ab0peBHaTypy, HOMEHKIATypy, MCIIOIb30BaTh W IMPeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAJISTHOCTH;

BJIa/IeTh HABbIKAMHU pAClO3HABaHUS U 3allMThl HHpOpMAIMH, HHOOPMALMOHHON
0€3011aCHOCTH JTUYHOCTH.

OBi1ajeHNe YHHBEPCAJIbHBIMH KOMMYHHUKATHBHBIMH 1€l CTBUSIMM:

1) o0menue:

OCYIIECTBIISITh KOMMYHHUKAIIMN BO BCEX cdepax KM3HU, aKTUBHO y4acTBOBaTh B JHAlOre
WIN JIUCKYCCUU TI0 CYLIECTBY 00CY)XIaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BHICKAa3bIBATh
CY)KICHHS OTHOCHUTENLHO BBHITIONHEHHS TMpeiaraeMoil 3aJaud, YYUTHIBATH HWHTEPECHl U
COTJIACOBAHHOCTD MO3ULUHN APYTUX YUaCTHUKOB JHANIOTa I JUCKYCCUN);



pacrio3HaBaTh HeBepOalbHBbIE CpEJICTBA OOIICHUS, MOHMMAaTh 3HAYEHHE COLUAJIbHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUSI KOH(JIMKTHBIX CUTYallui, yMETh CMATr4aTh KOHQIUKTHI U
BECTH I1EPErOBOPHI;

BJIAJCTh PA3JIUYHBIMU CIIOCOOAMU OOLIEHHS M B3aUMOJEHCTBUS, MOHMMATh HaMEpPEHUs
JpYTuX JOAEH, NPOSIBIATh YBAXKUTEIbHOE OTHOLIEHUE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAKECHUS;

pa3BEPHYTO U JIOTUYHO H3JIaraThb CBOK TOYKY 3PEHMSI C HCIOJBb30BAHUEM SA3BIKOBBIX
CpPEICTB.

2) coBMecCTHAas IesATeJbHOCTh:

NOHMMATh M HMCIIOJIb30BaTh NPEUMYIIECTBA KOMAHIHOW M MHIUBUIYaJIbHONH pabOThI IpU
peneHn OMOIOTUYECKOH MPOoOIIeMbl, 000CHOBHIBAaTh HEOOXOAUMOCTh IPUMEHEHHUS TPYIIIOBBIX
(GopM B3aMMOAEHUCTBUS NIPH pEeLLICHUH y4eOHOM 3a1auu;

BbIOMpPATh TEMATUKY M METO/bl COBMECTHBIX IEHCTBUH ¢ yuy€ToM OOIIMX MHTEPECOB U
BO3MO>KHOCTEM Ka)kJI0T0 4iIeHa KOJUIEKTHBA,

IPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPIraHHU30BbIBaTH M KOOPJIMHUPOBATH
JeHcTBUS MO €€ JOCTM)KEHHUIO: COCTaBIATH IUIaH JIEHCTBUH, paclpenesiiTh polIu ¢ y4ETOM
MHEHUH YJaCTHUKOB, 00CYKAaTh PE3yJIbTaThl COBMECTHOH paboThl;

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

Ipe/UlaraTb HOBBIE MPOEKTHI, OLEHMBATh WUJEH C MO3UIMHU HOBU3HBI, OPUIMHAIBHOCTH,
IPaKTUYECKON 3HAUUMOCTH;

OCYIIECTBJISITh IMO3UTUBHOE CTPATETMYECKOE IIOBEJEHUE B pPAa3IMUHBIX CHUTYyalUsX,
IPOSIBIISATH TBOPUYECTBO U BOOOpAKEHUE, ObITH MHUIIMATHBHBIM.

OsgJ1ajieHNe YHHBEPCAIbHBIMH PeryJsiTHBHbBIMU J1eHCTBUSAMM:

1) camoopranuzanmus:

UCIOJIb30BaTh OMOJIOTMYECKHE 3HAHUS JJs BBIABIEHUS NpoOJeM M HUX pelIeHHus B
KU3HEHHBIX M YUE€OHBIX CHUTYaIHsX;

BbIOMPATh Ha OCHOBE OMOJOIMYECKMX 3HAHUM 1IeJIeBbIe M CMBICIOBBIE YCTAHOBKU B CBOMX
JNEUCTBUAX M IOCTYIKAX IO OTHOIIEHWIO K >KMBOW IMPHUPOJAE, CBOEMY 3I0POBBIO M 3J0POBBIO
OKpYXKarOIIHX;

CaMOCTOSITENIbHO OCYILECTBIISTh MO3HABATEIbHYIO JESATEIbHOCTh, BBISBIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIUPOBAaTH COOCTBEHHBIE 3a/Ja4d B 0Opa30BaTENbHOW JEATEIBHOCTH U
KU3HEHHBIX CUTYaLlUsX;

CaMOCTOSITENIbHO COCTABJISITH IUIaH PelIeHusl MpoOIeMbl C YUETOM HMEIOLIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIIOYTEHUN;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM;

pacuIMpATh paMKH Y4eOHOI0 IPeMETa Ha OCHOBE JIMUHBIX NMPEANOUTCHUH;

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

OLICHUBATh MIPUOOPETEHHBIN OTIBIT;

CHocoOCTBOBATh (POPMUPOBAHHIO U MPOSIBICHUIO IIMPOKOM SPYIUIIMH B Pa3HBIX 00JACTIAX
3HAHUH, TOCTOSIHHO MOBBIIIATH CBON 00pa30BaTEeNbHBIN U KYJIbTYpHBIN YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OLEHKY HOBBIM CHUTYallUsSM, BHOCHUTb KOPPEKTUBBI B JAESITEIHHOCTb, OLIEHUBATH
COOTBETCTBUE PE3YJIbTATOB LENISIM;



BJIa/IETh HaBBIKAMH MMO3HABATEIbHON pedIeKcun Kak OCO3HAHUSI COBEPILAEMBbIX JIeHCTBUI
U MBICIIUTENBHBIX MPOIECCOB, UX PE3YJITATOB U OCHOBAHHM, HCIOIB30BATH MPUEMBI peIIeKCUU
JUISL OLICHKU CUTYal[MH, BBIOOpAa BEPHOT'O PELICHMUS;

YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATD PELICHUS 110 UX CHUKEHUIO;

MIPUHUMATh MOTUBBI U apryMEHTBI JPYTUX IIPU aHAIU3€E PE3YJIbTATOB JIEATEIbHOCTH;

3) npuHATHE ceOsl U IPYrUX:

NPUHUMATD ce0sl, TOHUMAast CBOM HEJIOCTATKU U IOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apryMEHTBI APYTUX IIPU aHAIU3€ PE3YJIbTAaTOB JIE€ATEIbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OIIHUOKU;

pa3BUBATh CIIOCOOHOCTH MTOHUMATh MHUP C IMO3UIMU APYrOro YeIOBEKa.

HPEAMETHBLIE PE3YJIbTATHBI

[IpenMeTHbIe pe3yabTaThl OCBOEHHS coiepxaHus yueOHoro mnpeamera «buosiorus» Ha
yriyOoJIEHHOM YPOBHE OPHEHTHPOBAHBI Ha o0ecIieueHne NpopuaIbHOTO 00yUeHUs 00yJatOIIMUX Cs
Oouonornu. OHM BKIIOYAIOT: creUu(UYecKue s OHONOTMM HAy4HbIE 3HAHHS, YMEHUS U
CHocoObl JEMCTBUII 1O OCBOECHMIO, HMHTEpPHpPETAMUd U MPeoOpa3OBaHUI0 3HAHWM, BHUJbI
JESTEIIbHOCTH O TMOJMYyYEHUIO0 HOBBIX 3HAHUN W MX NMPUMEHEHHIO B PAa3IMYHBIX y4eOHBIX, a
TaK)X€ B PEAIbHBIX )KM3HEHHBIX cuTyauusx. [IpeameTHbie pe3ysbTaTsl NpeICTaBICHbI 110 TOAaM
U3Y4EHHUS.

[IpenMeTHble pe3ynbTaThl OCBOEHHUs ydeOHoro mnpenmera «buonorus» B 10 Kaacce
JIOJIKHBI OTpaXaTh:

c(hOpMUPOBAHHOCTH 3HAHHUI O MECTE M POJIM OMOJIOTUU B CHCTEME €CTECTBEHHBIX HayK, B
(OpMHUPOBAHUN E€CTECTBEHHO-HAYYHOM KapTUHbl MHpA, B IIO3HAHUU 3aKOHOB MPHUPOABI U
pelIeHny IpodIieM pallOHAIbHOIO IPUPOIONOIL30BaHUS, O BKJIAJE POCCUNCKUX U 3apyOEKHBIX
YU€HBIX B pa3BUTUE OUOJIOTHH;

BJIQJICHUE CHCTEMOI OWOJIOTMUECKHUX 3HAHHM, KOTOpas BKJIIOYAeT: OCHOBOIOJATAroIIue
Ouoornyeckre TEPMHHBI M TMOHATUSA (KHM3Hb, KJIETKA, OpraHU3M, MeTaboyn3M, rOMeocTas,
CaMOpEeTryJIsILMsl, CaMOBOCIIPOU3BECHHUE, HACIEICTBEHHOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHE),
ouonornueckue Teopun (kimerounas Tteopuss 1. IlIBanna, M. Illneiinena, P. Bupxosa,
XpOMOCOMHasi Teopusi HacneAcTBeHHOCTH T. Moprana), yuenus (H. 1. BaBunoBa — o neHTpax
MHOTr000pa3usi U MPOUCXOXKIAEHHUS KYJIbTYpHBIX pacTeHHil), 3aKOHbI (€AMHOO0Opa3usi MOTOMKOB
NEPBOrO MOKOJIEHHUS, pacIIeIJIeH!s, YUCTOThl raMeT, He3aBUCUMOro HacnefaoBanus I'. Menaens,
TOMOJIOTUYECKHX PSJOB B HaclencTBeHHOW wu3MeHunBoctu H. W. BaBwiioa), mpuUHIHUIIBI
(KOMILIEMEHTApHOCTH);

BJIaJICHME OCHOBHBIMH METO/IaMU HAY4YHOT'O MO3HAHUS, UCIOJIb3YEMBIX B OMOJIOIMYECKHX
MCCJIEIOBAHMSX JKUBBIX OOBEKTOB (OMUCAaHUE, U3MEpPEHNe, HAOII0ICHUE, SKCTIEPUMEHT);

YMEHHE BBLACIATh CYIIECTBEHHbIE NMPU3HAKU: BUPYCOB, KJIETOK IMPOKAPUOT U IYKAPHUOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOUHBIX OPraHW3MOB, B TOM 4ucie OakTepuid, rpubOB, pacTeHHI,
JKUBOTHBIX U YeJIOBE€Ka, CTPOCHHSI OPraHOB M CUCTEM OPraHOB PACTEHMM, KUBOTHBIX, YEJIOBEKA,
MIPOLIECCOB  KU3HEAEATEIbHOCTH, MPOTEKAIOIMX B OpraHU3Max pacTeHHH, >XUBOTHBIX U
YyesioBeKa, OMOJIOTHYECKUX MPOLECCOB: 0OMEHa BelecTB (MeTaboIn3M), MpeBpallleHrs SHEPTUH,
Opo>xeHHst, aBTOTPO(HOr0 M reTepoTpo(hHOro TUMOB MHUTAHUS, (POTOCHHTE3a M XEMOCHHTE3a,
MHTO3a, MeH03a, TaMeTOreHe3a, SMOPHOreHe3a, MOCTIMOPHOHAIBHOTO Pa3BUTHS, Pa3MHOKEHHS,
MHAMBUAYAJIbHOTO pa3BUTHUsI OpraHu3Ma (OHTOreHe3a), B3aMMOJEWCTBUS TE€HOB, TeTepo3uca,
HCKYCCTBEHHOI'O 0TOOpa;

YMEHHE YCTaHABIMBATh B3aUMOCBSI3M MEXAY OPTaHOMAAMU KIETKH M HUX (PYHKIHSIMH,
CTPOEHHEM KJIETOK pa3HbIX TKaHeW U uX (QYHKIUIMHU, MEXKYy OPTaHaMU U CUCTEMaMH OPTaHOB Y



pacTeHWi, >KUBOTHBIX M 4YEJIOBEKa M MX (DYHKIMSIMH, MEXIy CUCTEMaMH OPraHoOB M HX
GyHKIMAME, MEXKIy A3TarlaMd OOMEHa BEIECTB, ATAallaMH KIETOYHOIO IMKJIA M KHU3HEHHBIX
IUKJIOB OPraHU3MOB, J3TalaMH SMOPHOHAIBHOTO pPAa3BUTHA, TE€HOTUIIOM U (PEHOTHUIIOM,
dbeHoTunoM u pakTopamMu CpeJibl OOUTAHNS;

YMEHME BBIBIIATH OTIUYMUTEIbHBIC NPU3HAKU JKMBBIX CHUCTEM, B TOM YHUCIIE DPACTCHM,
YKUBOTHBIX U YEJIOBEKA;

YMEHHUE HCIOJb30BaTh COOTBETCTBYIOUINE apryMEHTHI, OMOJIOTHYECKYI0 TEPMUHOJIOTHIO U
CHUMBOJIMKY JJISl JOKA3aTeJIbCTBA POACTBA OPraHU3MOB PAa3HBIX CHCTEMAaTUYECKUX IPYIIIL,

yYMEHHUE peliaTbh OWOJIOTHYECKHE 3a/]adyM, BBISBIATh MPUYUHHO-CIEICTBEHHBIE CBS3U
MEXIy HUCCIEAYEMBbIMH OHOJIOTHYECKUMHU NPOIECCAaMH U SBIICHUSMH, JeNaTh BBIBOJBI U
IIPOrHO3bl HA OCHOBAHMH IIOJIYYEHHBIX PE3YyJIbTaTOB;

YMEHHUE BBINOJHATH JIAOOPATOPHbIE M MPAKTUYECKUEe paboThl, COONIOAATh MpaBuia MpU
paboTe ¢ yueOHBIM | JIa0OPATOPHBIM 00OPYI0BAHHUEM;

YMEHHME BBIIBUIaTh TUIOTE3bl, MPOBEPATh HX HKCHEPUMEHTAIbHBIMU CPEACTBAMH,
bopMynupys LEeNb UCCIEI0BaHuUs, aHAIM3UPOBATh [TOJIYYE€HHBIE PE3YJIbTAThI U JIEJIaTh BBIBOIBL;

yYMEHHE y4yacTBOBaTh B yueOHO-HCCIEI0BaTeIbCKONW padoTe 1Mo OMOJIOTHH, 3KOJOTMU U
MeIUIUHe, NMPOBOAUMON Ha 0a3e HIKOJIbHBIX HAyYHBIX OOIIECTB, U MYOJIMYHO IpPEICTaBIATh
MOJIyYCHHBIEC PE3YJIbTAaThl HA YICHUYECKUX KOH(EPEHIHIX;

YMEHHME OLIEHUBAaTh J3TUYECKUE aCHEKThl COBPEMEHHBIX HCCIEIOBaHUN B obnactu
O6uonoruu M MenuUUHbl (KJIOHUPOBAaHHE, HCKYCCTBEHHOE OIJIOJOTBOPEHHE, HalpaBIEHHOE
U3MEHEHHE T'€HOMa U CO3/1aHNe TPAHCTEHHBIX OPraHU3MOB);

YMEHHUE OCYIIECTBISATh OCO3HAHHBIN BBIOOP Oyaymei mpohecCHOHATbHON AeATEIIbHOCTH B
o0acTi OMOJIOTUH, MEUIIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH, CETHCKOTO X03A1CTBA, MUIICBON
IPOMBIIIJICHHOCTH, YIIyOJIATh IO3HaBaTeNbHbIH HMHTEPEC, HANPABICHHbIM Ha OCO3HAHHBIN
BBIOOp COOTBETCTBYIOIIEH Mpodeccu U MPOAOKEHHE OHOJIOTHYEecKOro oOpa3oBaHUS B
OpraHMu3aIMsaX CpeHero NpodecCuOHaIBLHOTO U BhICIIEr0 00pa30oBaHUs.

[IpenMeTHbIE pe3ynbTaThl OCBOEHHUs ydeOHoro mnpenmera «buonorus» B 11 Kaacce
JOJIKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTh 3HAHUN O MeCTe U poJii OMOJIOTMH B CUCTEME €CTECTBEHHBIX HayK, B
(GOpMHUPOBAHUN COBPEMEHHOM €CTECTBEHHO-HAyYHOW KapTUHBI MHpa, B IO3HAHUU 3aKOHOB
IPUPOJIBI U PEUICHUH HKOJIOTUYECKUX MPOOJIEM YEIOBEUECTBA, a TaKXKe B PELIEHUU BOIPOCOB
PaLMOHATIBHOTO TMPHUPOJIONONB30BaHUs, U B (OPMUPOBAHMM IIEHHOCTHOTO OTHOILEHHS K
npupoje, oOIIEeCTBY, YEJIOBEKY, O BKJIaJ€ POCCHUMCKHX M 3apyOeXHBbIX Y4YEHBIX-OHMOJIOIOB B
pa3BuTHE OMOJIOTUH;

YMEHHE BJa/IeTh CUCTEMON OMOJIOTMYECKUX 3HAHUM, KOTOpas BKJIIOYAET ONpEAeTeHUs U
[OHUMaHHE CYITHOCTH OCHOBOIOJAraroIuX OWOJIOTHYECKUX TEPMHUHOB M TOHATHHA (BUJ,
’KocucTeMa, Ouocdepa), Ouonormueckue Teopuu (dBoironoHHass Teopuss Y. JlapBuHa,
CUHTeTHUecKas Teopus sBomtonuu), ydeHus (A. H. CeBeproBa — o myTsSX W HampaBICHHIX
sBomroiu, B.W. Bepuanckoro — o 6uocdepe), 3akoHbl (TeHeTHUECKOTO paBHOBecus Jx. Xapan
u B. BaiinGepra, 3aponsimeBoro cxonactsa K. M. bopa), npaBuna (Munumyma FO. JIuOuxa,
HKOJIOTHYECKOM MUpPaMUIbl SHEPTHH), TUIOTe3bI (Tunore3a «mupa PHK» V. T'unbepra);

YMEHHME BIaJ€Th OCHOBHBIMH METOJAaMH HAy4yHOTO TIO3HAHMsS, MCIONb3yEMbIMH B
OMOJIOTHYECKUX MCCIEOBAHUAX JKUBBIX OOBEKTOB U 3KOCHCTEM (OMUCaHHE, H3MEpEeHHE,
HaOJI0IeHNe, YKCIIEPUMEHT), CIIOCOOaMHU BBISBICHUS M OLIEHKU aHTPOMOTCHHBIX M3MEHEHHH B
IPUPOJIE;



YMEHHE BBIIETATh CYIIECTBEHHbIE TPU3HAKH: BHUAOB, OMOIrE€OIEHO30B, JKOCHUCTEM U
ounocepsl, CTaOMIM3UPYIOMIETO, MABMXKYIIETO U Pa3phIBAIOIIETO €CTECTBEHHOrOo OTOOpA,
QUTOMATPUIECKOTO ¥ CUMIATPUISCKOTO BU000pA30BaHUs, BIUSHUS JIBIXKYIIUX CHII 3BOJIOIUU
Ha reHO(OH] MONYJSIUHU, NPUCIOCOOIECHHOCTH OPraHU3MOB K cpelie OOUTaHus, YyepeloBaHUs
HAIpPaBJICHUH 3BOJIOLUHU, KPYTOBOPOTA BELIECTB U MOTOKA YHEPTUU B IKOCUCTEMAX;

YMEHHE YyCTAaHABIMBATh B3aMMOCBS3UM MEXAY IMPOIECCAMU SBOJIONUH, JABIKYIIUMU
CWJIAaMH aHTPOIOTeHEe3a, KOMIIOHCHTAMHU PA3JIMYHBIX 3KOCHUCTEM M MPUCHOCOOJICHUSIMU K HUM
OpPraHU3MOB;

YMEHHE BBISBIISTH OTIMYUTEIbHBIC MPU3HAKU JKUBBIX CHUCTEM, MPUCIOCOOIEHHOCTh BUIOB
K cpene oburaHus, aOMOTHYECKMX U OMOTHYECKHX KOMIIOHEHTOB 3KOCHUCTEM, B3aUMOCBS3EH
OpPraHU3MOB B COOOIIECTBAX, aHTPOIIOTCHHBIX U3MEHEHU B DKOCHCTEMAaX CBOCH MECTHOCTH;

YMEHHE UCIOJIb30BaTh COOTBETCTBYIOUINE apTyMEHThI, OMOJIOTHYECKYI0 TEPMUHOIOTHIO U
CUMBOJIUKY [UIsl JOKa3aTellbCTBa pOJICTBA OPraHM3MOB Ppa3HBIX CHUCTEMATUYECKUX TIPYIIIL,
B3aMIMOCBSI3M OPTaHU3MOB M CpeIbl OOWTaHUs, €AMHCTBA YCIOBEYCCKUX pac, HEOOXOIMMOCTH
COXPaHECHHUSI MHOT000pa3us BUJOB M IKOCHCTEM KaK YCIIOBHS COCYIICCTBOBAHHS TPHUPOILI U
YeII0BEUeCTBa;

YMEHHE pellaTh OUOJNIOTWYECKUE 3a7aud, BBISIBISATH MPUYUHHO-CIEICTBEHHBIE CBS3U
MEXYy HCCIICyeMbIMH OHWOJOTHYCCKUMH TIPOIECCAMU W SIBJICHUSMH, JIeJIaTh BBIBOJBI U
MIPOTHO3BI HA OCHOBAHHH TTOJIYYCHHBIX PE3yJIbTaTOB;

YMEHHE BBINOJIHATH JTAOOPATOpHBIE M MpaKTHUecKue paboThl, coOII0aTh MpaBuUia MpU
paboTte ¢ yueOHBIM U J1a0OpaTOPHBIM 000PYIOBAHHEM;

YMCHHE BBIJIBUTATh THUIIOTE3bI, IPOBEPATh MX OKCIHEPUMCHTAIBHBIMU CPEICTBAMH,
bopMyITUpys 1IeTb UCCIICI0BaHMS, aHATM3UPOBATH ITOJIYICHHBIC PE3YJIBTATHI U JICJIaTh BHIBO/IBI,

YMEHHE y4acTBOBAaTh B y4e€OHO-HMCCIENOBATENbCKOM paboTe 1Mo OMOJIOTHH, SKOJIOTHU H
MEAMIIMHE, MPOBOJMMON Ha 0a3e HIKOJBHBIX HAyYHBIX OOMIECTB, M MYOJUYHO IMPEACTABIATH
MOJTyYEHHBIC PE3YJIbTAThl HA YICHUYESCKUX KOHPEPEHITUSX;

YMCHHE OIICHWBATh THUIOTE3bl W TEOPHUH O TMPOUCXOKIACHUM IKU3HU, UYEIOBEKa U
YeNOBEUYEeCKHX pac, O MPHUYMHAX, MOCIEICTBUAX U CHOCO0aX MPeIoTBPAILIEHUS TIOOATbHBIX
U3MEHEeHU# B buocdepe;

YMEHHUE OCYIIECTBISATh OCO3HAHHBIN BBIOOP Oyayiiel mpopecCHOHAIBHON AeTETLHOCTH B
obnmacT  OWOJIOTHMH,  OKOJIOTHH, TPUPOIOIOIB30BAHUS, MEIAWIMHBI, OWOTEXHOJIOTHH,
MICUXOJIOTHH, BETEPUHAPUU, CEIHCKOTO XO3SAWUCTBA, MUIIEBON MPOMBIIUIEHHOCTH, YIIyOIsATh
MO3HABATENbHBI WHTEpEC, HANpaBICHHBIH Ha OCO3HAHHBIA BHIOOP COOTBETCTBYIOIIEH
npodeccuu M MPOAOIKEHHUE OMOJOTUYECKOTO0 O0Opa30oBaHUsI B OpraHU3AIMSAX CPEIHETO
PO eCCHOHAIBHOTO " BBICITIETO o0OpazoBaHus.



TEMATHYECKOE INTAHUPOBAHUE
10 KITACC

Ne
n/n

HaumeHoBaHue pa3/iesioB U TeM
NPOrpamMmbl

KoauuecTBO 4acoB

Bcero

KoHnTpoabHbie
padoThI

IIpakTuyeckue

padoThI

DJIeKTpOHHbIe (LM (ppoBbIE)
o0pa3oBaTebHbIEPECYPCHI

buonorus kak Hayka

Vuebnuk «O01as OnoIorus.
Yrirybnennsrit yposens. 10 kmaccy
B.b 3axapos, C.I'. MamMOHTOB,
SIKnacchttps:// www.yaklass.ru/,
https://resh.edu.ru/

J’KuBble cucTeMBI B UX HU3YUCHUC

VYuebuuk «O01as 61uonorus.
YrinyOneHHbli ypoBeHb. 10 kiace»
B.b 3axapos, C.I'. MamMOHTOB,
SIKmacchttps://www.yaklass.ru/,
https://resh.edu.ru/

buonorus kiaeTku

VYyeouuk «O0mas 0noaorus.
VYray6nenssiii yposeHs. 10 kmaccy
B.b 3axapog, C.I'. MamOHTOB,
SAKnacchttps://www.yaklass.ru/,htt
ps://resh.edu.ru/

Xnmuueckas opranu3anus KJICTKHU

10

VYuebuux «O01mast 01oyIorus.
VYray6nenssiii yposeHs. 10 kmaccy
B.b 3axapos, C.I'. MamoOHTOB,
SAKnacchttps://www.yaklass.ru/,htt
ps://resh.edu.ru/

Crpoenue 1 PyHKIIMU KIETKH

Vuebnuk «O01as O1oJIorus.
YrnyOnennslit ypoens. 10 kiaccey
B.b 3axapos, C.I'. MamMOHTOB,
SIKnacchttps://www.yaklass.ru/,htt
ps://resh.edu.ru/

OOMeH BeleCcTB U MPEeBpaIeHNe SHEPTUH B
KJIETKE

Vuebnuk «O011as O1oJIorus.
VYraybnennsiii ypoeHs. 10 kmaccy
B.b 3axapog, C.I'. MamMOHTOB,
SAKnacchttps://www.yaklass.ru/,htt
ps://resh.edu.ru/

HacneacTeennas nuagopManus u peann3anus
€€ B KJIETKE

Vuebuuk «O01as O1oiaorus.
VYraybneHnslii ypoeHs. 10 kmaccy
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B.b 3axapos, C.I'. MamMOHTOB,
SIKnacchttps://www.yaklass.ru/,htt
ps://resh.edu.ru/

JKM3HEeHHBIN TUKIT KJIETKU

Vuebnuk «O01as OnoIorus.
Yrirybnennsrit ypoBens. 10 kiracc»
B.b 3axapos, C.I'. MaMOHTOB,
SIKnacchttps://www.yaklass.ru/,htt
ps://resh.edu.ru/

Crtpoenue u pyHKIIMK OPraHU3MOB

17

Vuebuuk «O01mas O1onorus.
VYraybnennslii ypoeHs. 10 kmaccy
B.b 3axapos, C.I'. MamMOHTOB,
SKnacchttps://www.yaklass.ru/,htt
ps://resh.edu.ru/

10

PasmHoxenue u pPa3BUTHC OPraHU3MOB

Vuebuuk «O01mas 61uonorus.
Yriryonennsrit ypoBens. 10 kmacey
B.b 3axapog, C.I'. MamoHTOB,
SAKnacchttps://www.yaklass.ru/,htt
ps://resh.edu.ru/

11

I'eneTuka — HayKa 0 HaCJICACTBCHHOCTH U
HU3MCHYUBOCTUOPIraHU3MOB

VYuebuuk «O0mas OuoIorusl.
Yriryonennsrit ypoBens. 10 kmacey
B.b 3axapos, C.I'. MamoOHTOB,
AKnacchttps://www.yaklass.ru/,htt
ps://resh.edu.ru/

12

3aKOHOMepHOCTI/I HaCICACTBCHHOCTHU

10

Vuebnuk «O011as OHoJIOrus.
YranyGneHnslit ypoens. 10 kiaccey
B.b 3axapog, C.I'. MamMOHTOB,
SKnacchttps://www.yaklass.ru/,htt
ps://resh.edu.ru/

13

3aKOHOMepHOCTI/I HU3MCHYHNBOCTHU

Vuebnuk «O0111as OMOoJIOrus.
VYraybnensslii ypoeHs. 10 kmaccy
B.b 3axapog, C.I'. MamoOHTOB,
SAKnacchttps://www.yaklass.ru/,htt
ps://resh.edu.ru/

14

T'eHeTHnka uemoBeka

Yuebnuk «O011ass Onoyorus.
YrnyOnennslit ypoens. 10 kiaccey
B.b 3axapos, C.I'. MamMOHTOB,
SAKnacchttps://www.yaklass.ru/,htt
ps://resh.edu.ru/

15

Cenexuusi OpraHu3MoB

Vuebnuk «O01as OnoIorus.
VYruryoneHHsii ypoBeHb. 10 kitacce»
B.b 3axapos, C.I'. MaMOHTOB,
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SIKnacchttps://www.yaklass.ru/,htt
ps://resh.edu.ru/

16

BroTexHOIOrHs U CHHTETHYECKAs OHOIOTHS

Vuebuuk «O01as O1oiaorus.
VYraybnennslii ypoeHs. 10 kmaccy
B.b 3axapos, C.I'. MaMOHTOB,
SKnacchttps://www.yaklass.ru/,htt
ps://resh.edu.ru/

17

PesepBHOE Bpems

Vuebuuk «O01as O1onorus.
Yrirybnennsrit ypoBess. 10 kmacey
B.b 3axapos, C.I'. MamoHTOB,
SAKnacchttps://www.yaklass.ru/,htt
ps://resh.edu.ru/

OBILIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

29
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11 KJIACC

Ne i/

HanmenoBaHmue pa3jiesioB U TeM
NPOrpaMmblI

KoaudecTBO 4acoB

Bcero

KoHTpoJibHbIE

padoThI

IIpakTH4eckue
padoThI

DJIEKTPOHHbBIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchbl

3apokIeHUE U Pa3BUTHE
9BOJIFOIIMOHHBIX
MIPEACTABICHUI B OMOJIOTUH

Vuebuuk «O01as 0uoIorusi.
VYrny6neHnslit ypoBens. 11 kimacce»
B.b 3axapos, C.I'. MaMOHTOB,
SIKnacchttps://www.yaklass.ru/,
https://resh.edu.ru/, KUM EI'D

MuxkposBOIIOLUSA U €€ pEe3yJIbTaThI

14

Vueouuk «O01as 01oorus.
YriyOneHHbIi ypoBeHb. 11 kimace»
B.b 3axapos, C.I'. MamoHTOB,
SKnacchttps://www.yaklass.ru/,
https://resh.edu.ru/, KUM EI'D

MakposBomtonus 1 €€ pe3yiabTaThl

Y4eOnuk «O0111as OHoI0THsL.
VYriyOnennslit ypoBeHs. 11 kmace»
B.b 3axapos, C.I'. MamOHTOB,
AKnacchttps://www.yaklass.ru/,
https://resh.edu.ru/, KUM EI'D

[IpoucxoxaeHue u pa3BUTHE )KU3HU Ha

3emiie

15

1.5

Y4eOnuk «OO0I111ast OHOI0THsL.
YriyOnaeHHbId ypoBeHb. 11 kimace»
B.b 3axapos, C.I'. MamMOHTOB,
SKnacchttps://www.yaklass.ru/,http
s://resh.edu.rv/, KM EI'D

[TpoucxokacHNE YeIOBEKa —
AQHTPOIIOTEeHE3

10

Vyeonuk «O01mas ononorus.
YriyOnennsrii ypoBeHs. 11 kmace»
B.b 3axapos, C.I'. MamMOHTOB,
AKmnacchttps://www.yaklass.ru/,http
s://resh.edu.ru/, KUM EI'D

DKojorus — Hayka o
B3aMMOOTHOIICHUSIX OPIraHU3MOB
Y HaJIOPTaHU3MEHHBIX CHCTEM C
OKpYKarolleu cpenou

0.5

Yuebuuk «O61ast 61uonorus.
VYrnyOneHnslit ypoens. 11 kimacce»
B.b 3axapos, C.I'. MamoHTOB,
AKnacchttps://www.yaklass.ru/,http
s://resh.edu.ru/, KUM EI'D

Opranusmsl U cpesia OOUTaHUs

1.5

YyeOnuk «O061mas 6MoI0THsL.
YrnyOnennsiit ypoBeHs. 11 kmace»
B.b 3axapos, C.I'. MamOHTOB,
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SAKnacchttps://www.yaklass.ru/,http
s://resh.edu.ru/, KM EI'D

DKOJIOTHS BUAOB U MOMYJISLINMA

0.5

Vuebnuk «O01as OuoIorus.
YriyOnennstit ypoBeHs. 11 kmace»
B.b 3axapos, C.I'. MamMOHTOB,
AKnacchttps://www.yaklass.ru/,http
s://resh.edu.ru/, KUM EI'D

DKOJIOrUs COO0IECTB. DKOJIOTHUECKUE
CUCTEMBI

12

0.5

VYuebuuk «O0mas 6uonorus.
VYrny6neHnslit ypoBens. 11 kmacce»
B.b 3axapos, C.I'. MamMOHTOB,
SAKnacchttps://www.yaklass.ru/,http
s://resh.edu.ru/, KUM EI'D

10

buocdepa — rimobanpHas sKocucTeMa

Vueouuk «O01as 01oorus.
YriyOneHHbId ypoBeHb. 11 kimace»
B.b 3axapog, C.I'. MamoHTOB,
SAKnacchttps://www.yaklass.ru/,http
s://resh.edu.ru/, KM EI'D

11

Yenosek 1 OKpyxarolias cpeaa

Vuebnuk «O06mas ouoorus.
VYriyOnennsrit ypoBeHs. 11 kmace»
B.b 3axapos, C.I'. MamOHTOB,
AKnacchttps://www.yaklass.ru/,http
s://resh.edu.ru/, KUM EI'D

12

PesepBHOE Bpems

Y4eOnuk «OO0111as OHOI0THsL.
YriyOnaeHHbIi ypoBeHb. 11 kimace»
B.b 3axapos, C.I'. MamMOHTOB,
SKnacchttps://www.yaklass.ru/,http
s://resh.edu.ru/, KUM EI'D

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

7.5
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KoanuecTBo yacos
Ne Hara JIeKTPOHHBbIE NN (pPOBbIE
Tema ypoka Konrposbneie IIpakrnyeckue
n/n Bcero u3ydeHusi o0pa3oBaTeJIbHbIC PeCypChl
padoThI padoThI
Vuebnuk «O0mas ouoorus.
buonorusa kak KOMIUIEKCHast YriyOnennsrit ypoBeHs. 10 kmace»
1 HayKa U KaK 4acTb 1 B.b 3axapos, C.I'. MaMOHTOB,
COBPEMEHHOTO O0IIeCTBa AKnacchttps://www.yaklass.ru/,
resh.edu.ru
JKuBbie cCUCTEMBI U UX
2 . 1 SIKnacchttps://www.yaklass.ru/
CBOICTBa
VYpoBHeBas opranuzanus
3 p p 1 SIKmacchttps://www.yaklass.ru/
KUBBIX CHCTEM
Hcropus oTKpbITUA U
4 n3ydeHus Kietku. Kinerounas 1 AKnacchttps://www.yaklass.ru/
Teopus
Metoasl MOJIEKYIIIPHON 1
KJICTOYHOU OMOJIOTHH.
[IpakTuueckas pabota
«M3ydyeHnre METO0B
5 KJIETOYHOUW OMOJIOTHUH 1 0.5 SAKnacchttps:/www.yaklass.ru/

(xpomarorpadus,
anexTpodopes,
muddepeHnmranbaoe
nentpudyruposanue, [1LP)»



https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/

XUMHUYECKUN COCTaB KJIETKHU

SIKmacchttps://www.yaklass.ru/

MI/IHCpaIILHBIe BE€IICCTBA

7 KJIETKH, UX OMOJIOTrHYecKas SKmacchttps://www.yaklass.ru/
poib
Opranuueckue BellecTBa
Vuebuuk «O01as 01oiIorus.
IHCTKH — DKL, YrnyOneHnslit ypoens. 10 kimaccy
8 Jlabopatopnas padora 05 B.B 3axapos, C.I'. MaMOHTOB,
«ObHapyxenne 6eikos ¢ SKnacchttps://www.yaklass.ru/
TOMOTHEIO KATCCTBEHHBIX https://resh.edu.ru/subject/lesson/3840/
peakuuin»
Vuebuuk «O01as O1oIorus.
Yriyonenusiii yposens. 10 kinace» B.b
9 CaoiicTBa, K1accuuKaius u 3axapos, C.I. MaMOHTOB,
yHkun 6enKoB SKnacchttps://www.yaklass.ru/
https://resh.edu.ru/subject/lesson/3840/
VYyeonuk «O01as Ononorus.
Yriy0aenusiii yposens. 10 kiace» B.b
10 OprannvecKue BeIECTBa 3axapos, C.I'. MaMOHTOB,
KJIETKU — YTIJIEBOABI SAKnacchttps://www.yaklass.ru/
https://resh.edu.ru/subject/lesson/3840/
Vuebuuk «O01mas 61oa0rus.
o Lys— VYrny6nenssiii yposeHs. 10 kinace» B.b
11 3axapos, C.I'. MaMOHTOB,
KJICTKM — JIMITHARE SKnacchttps://www.yaklass.ru/
https://resh.edu.ru/subject/lesson/3840/
Hykneunoseie kucnotsl. JJTHK Yueouuk «O0mas 6uonorus.
1 u PHK. JIaGoparopHas pa6ora 0.5 VYrny6nennsiii yposeHs. 10 knacce» B.b

«I/ICCJ'ICILOBaHI/Ie HYKJIICMHOBBIX
KHCJIOT, BBIACJIICHHBIX U3

3axapos, C.I'. MaMOHTOB,
SKmacchttps://www.yaklass.ru/
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KJICTOK PAa3JIMIHBIX

https://resh.edu.ru/subject/lesson/3840/

OPTraHU3MOB»
VYuebnuk «O01mas Ouoorus.
Crpoenne u ¢pynkuun ATD. Vriry6neHnslii yposens. 10 kinace» B.b
13 Hpyrue 3axapos, C.I'. MaMOHTOB,
HyKjeo3uarpudocdarsr SIKnacchttps://www.yaklass.ru/
(HT®) https://resh.edu.ru/subject/lesson/3840/
Vuebuuk «O01as 01oiorus.
Cexsennposanue JIHK. Vroy6iennbiii yposenb. 10 knace» B.b
14 MeToabl reHOMUKH, 3axapos, C.I'. MaMoHTOB,
TPaHCKPUIITOMHUKU, SIKnacchttps://www.yaklass.ru/
MIPOTEOMUKHA https://resh.edu.ru/subject/lesson/3840/
Vuebuuk «OO01as OHOI0rHs.
MeTobl CTpyKTYpHO# VYrny6nenssiii yposens. 10 kinace» B.b
15 3axapos, C.I'. MaMOHTOB,
Gronoruu SIKnacchttps://www.yaklass.ru/
https://resh.edu.ru/subject/lesson/3840/
Vuebuuk «OO01as OH0I0rus.
VYrny6nenssiii yposens. 10 kinace» B.b
THIEBI KJIETOK.
16 3axapos, C.I'. MaMOHTOB,
TpoxapuoTnteckas Kierka SAKmacchttps://www.yaklass.ru/
https://resh.edu.ru/subject/lesson/5383/
C o Vuebuuk «O01mas O1oI0rus.
TPOECHUE F3YKAPUOTHUECKOU 3
xerscu. TTpaTiaecias paGora VYrny6nennsiid yposens. 10 knace» B.b
17 . 0.5 3axapos, C.I'. MaMOHTOB,
«I/ISY‘ICHI/IVC CBOWCTB AKnacchttps://www.yaklass.ru/
KIETO4HOH MeMGpaHbD https://resh.edu.ru/subject/lesson/5383/
13 [ToBepxHOCTHBIN anmapat VYueonuk «O0mas ouoiaorus.

KIICTKH

Yrnyonennsiit yposens. 10 kinace» B.b
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3axapos, C.I'. MaMOHTOB,
SIKmacchttps://www.yaklass.ru/
https://resh.edu.ru/subject/lesson/5383/

OnHoMeMOpaHHBIE OPraHOU B
knetku. [Ipaktuyeckas pabora

VYuebnuk «O01mas Ouoorus.
Yriy6nennsrit ypoBens. 10 kimace» B.b

19 «3yueHue IBUKEHUS 0.5 3axapos, C.I'. MaMOHTOB,
LIUTOIJIa3MBI B PACTUTENBHBIX SKnacchttps:/www.yaklass.ru/
KJIETKaX» https://resh.edu.ru/subject/lesson/5383/
[TonmyaBTOHOMHBIE OPTaHOUBI
KIETKH: MHTOXOH/IDHIL, Vyeonuk «O01mas Ononorus.
Yriybonennstit yposens. 10 kmace» B.b
rtactuabl. JlaboparopHas
20 5 i 0.5 3axapos, C.I'. MaMOHTOB,
paboTa «ICCICNoBanNe SKmacchttps://www.yaklass.ru/
TUTA3MOIH3A H ACTLTA3MOIIH3A B https://resh.edu.ru/subject/lesson/5383/
PaCTUTENBHBIX KIIETKaX»
Vuebuuk «O01as OHOI0rHus.
HeMeMGpaHHbIC OPraHOWIE! VYrny6nenssiii yposens. 10 kinace» B.b
21 3axapos, C.I'. MaMOHTOB,
HIETIH AKmacchttps://www.yaklass.ru/
https://resh.edu.ru/subject/lesson/5383/
Vuebuuk «O01as OHMOI0rHs.
VYrny6nenssiii yposens. 10 kinace» B.b
22 Crpoenue u GyHKIUH s11pa 3axapos, C.I'. MamoHTOB,
AKmacchttps://www.yaklass.ru/
https://resh.edu.ru/subject/lesson/5383/
CpaBHurenbHas
XAPAKTEPHCTHKA KIETOK yqe6HI/IIi «O011ast OMoJIoTHsI.
sykapuor. JlaGopatopras VYrny6nenssiii yposeHs. 10 kinace» B.b
23 0.5 3axapos, C.I'. MaMOHTOB,

pabota «3ydeHne cTpoeHus
KJICTOK PAa3JIMIHBIX
OpPTraHU3MOBY

SIKmacchttps://www.yaklass.ru/
https://resh.edu.ru/subject/lesson/5383/
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AcCuMUIISILASI U
JIUCCUMUJISILIAS — JIBE
CTOPOHBI MeTaboM3Ma. THIIbI
oOMeHa BEIECTB.

Vuebuuk «O01as 01oinorus.
VYrny6nennsiii ypoeHs. 10 knacce» B.b

24 JlaGopaTopHas paboTta 3axapos, C.I'. MaMOHTOB,
«M3yueHune KaTaIuTU4eCKOn SAKnacchttps://www.yaklass.ru/
aKTUBHOCTU (PepMEHTOB (Ha https://resh.edu.ru/subject/lesson/3917/
MpUMEPE aMuIa3bl WU
Kartajas3bl)»

DepMEHTATUBHBIN XapaKTep

peaKkuuii KJI€TOYHOTO

MeTtabonm3ma. JlaboparopHas Yaebrrk «Obmas Gnonorms.
Yriyb6nennstit yposens. 10 kimace» B.b

25 padora «Hsyuenue 0.5 3axapos, C.I'. MaMOHTOB,
bepmenTarusHOro SKnacchttps://www.yaklass.ru/
PACILCTLICHUA NEPOKCHIA https://resh.edu.ru/subject/lesson/3917/
BOJIOPO/JIa B PACTUTEIBHBIX U
’)KMBOTHBIX KJIETKAX)

Vuebuuk «OO01as OHOI0rHus.
VYrny6nenssiii yposens. 10 knace» B.b
benku-aktuBaTopsl u OeIKU-

26 3axapos, C.I'. MaMOHTOB,
MHTHOHTO®I AKmacchttps://www.yaklass.ru/

https://resh.edu.ru/subject/lesson/3917/
Vuebuuk «O0Imas 01oa0rus.
7 ABTOTpOQHBIN THIT OOMEHa any6g31::;g/; ’yg(')llj'el}\l;é;g }:(Tlec,c» B.b
BOHIeCTs AKmacchttps://www.yaklass.ru/
https://resh.edu.ru/subject/lesson/3917/
Vuebuunk «O0Imas 61oI0rusl.
28 DoTOCUHTE3 VYriny6nennsiid ypoens. 10 kinace» B.b

3axapos, C.I'. MaMOHTOB,



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

29

30

31

32

33

34

XemocuHTes. JJabopaTropHas
pabora «CpaBHeHUe
nporeccoB poTocuHTE3a U
XEMOCHHTE3a»

AHa3poOHbBIC OPraHU3MBbI.
Bupl OpoxeHus.
JlaGopaTtopHnas pabora
«CpaBHEHHE TIPOIIECCOB
OpOKEHUS U JIBIXAHUSDY

AdpOoOHBIE OPraHU3MBbI. JTaIbI
SHEPreTHYecKoro ooMeHa

OHeprust MeMOpPaHHOT O
rpagueHTa npotoHoB. CHHTE3
AT®: pabora npoTOHHOI
AT®-cuHTa3bl

Peaxnuu MaTpUuIHOI'O CUHTE3a

Tpanckpunuus — MaTpUYHBIN
cunte3 PHK

0.5

SAKmacchttps://www.yaklass.ru/
https://resh.edu.ru/subject/lesson/3917/
Vuebuuk «O01as 01oIorus.
VYrny6nennsiii ypoeHs. 10 knacce» B.b
3axapos, C.I'. MaMOHTOB,
SKmacchttps://www.yaklass.ru/
https://resh.edu.ru/subject/lesson/3917/

Vuebuuk «O01as 01oiorus.
Yriyonennsiii yposens. 10 kinace» B.b
3axapos, C.I'. MaMOHTOB,

SKmacchttps://www.yaklass.ru/
https://resh.edu.ru/subject/lesson/3917/

Vuebuuk «O01as 01oiorus.
Yriy0aenusiii yposenb. 10 kiace» B.b
3axapos, C.I'. MaMOHTOB,

AKmacchttps://www.yaklass.ru/
https://resh.edu.ru/subject/lesson/3917/

VYyeonuk «O01as Ononorus.

Yriyonenusiii yposenb. 10 kiace» B.b
3axapos, C.I'. MaMOHTOB,
AKmacchttps://www.yaklass.ru/

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

VYuebnuk «O011as OHoIorus.
Yrnyonennsiit ypoBens. 10 kinace» B.b
3axapos, C.I'. MaMOHTOB,

AKmacchttps://www.yaklass.ru/
https://resh.edu.ru/subject/lesson/3917/

Y4eOnuk «OO0111ast GUOIOTHsL.
Yrnyonennsiit yposens. 10 kinace» B.b
3axapos, C.I'. MaMOHTOB,



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

35

36

37

38

39

40

Tpancnsmus u e€ 3Tarnbl

KoaupoBanue aMUHOKHCIIOT.
Poaw pubocom B OrocuHTE3E
Oenka

Opranuzanus reoma y
IIPOKAPUOT U DYKAPUOT

MornexyssipHble MEXaHU3MbI
9KCIIPECCUU T'€HOB Y DYKapHOT

Bupycbl — BHEKJIETOUHBIE
(hOpMBI )XU3HH U OOTUTaTHBIE
napa3uThl. [IpakTuueckas
pabota «Cozanue MoJenu
BHUpYCa»

Bupychsbie 3ab601eBanus

4eJIOBEKA, )KUBOTHBIX,
pacTeHui

0.5

SAKmacchttps://www.yaklass.ru/
https://resh.edu.ru/subject/lesson/3917/
Vuebuuk «O01as 01oIorus.
VYrny6nennsiii ypoeHs. 10 knacce» B.b
3axapos, C.I'. MaMOHTOB,
SKmacchttps://www.yaklass.ru/
https://resh.edu.ru/subject/lesson/3917/

Vuebuuk «O01as 01oiorus.

Yriyonenusiii yposens. 10 kinace» B.b
3axapos, C.I'. MaMOHTOB,
SKmacchttps://www.yaklass.ru/

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

Vuebuuk «O01as 01oiorus.

Yriy0onenusiii yposens. 10 kinace» B.b
3axapos, C.I'. MaMOHTOB,
AKmacchttps://www.yaklass.ru/

https://resh.edu.ru/subject/lesson/3939/

Vyeonuk «O01as Ononorus.

Yriy0aenusiii yposens. 10 kiace» B.b
3axapos, C.I'. MaMOHTOB,
AKmacchttps://www.yaklass.ru/

https://resh.edu.ru/subject/lesson/3939/

Vuebuunk «O01mas O1oa0rus.
Yrnyonennsiit yposens. 10 kinace» B.b
3axapos, C.I'. MaMOHTOB,

AKmacchttps://www.yaklass.ru/
https://resh.edu.ru/subject/lesson/3939/

Y4eOnuk «O011as OHoI0rHsl.
Yrnyonennsiit yposens. 10 kinace» B.b
3axapos, C.I'. MaMOHTOB,



https://www.yaklass.ru/
https://resh.edu.ru/subject/lesson/3917/
https://www.yaklass.ru/
https://resh.edu.ru/subject/lesson/3917/
https://www.yaklass.ru/
https://resh.edu.ru/subject/lesson/3917/
https://www.yaklass.ru/
https://resh.edu.ru/subject/lesson/3939/
https://www.yaklass.ru/
https://resh.edu.ru/subject/lesson/3939/
https://www.yaklass.ru/
https://resh.edu.ru/subject/lesson/3939/

41

HanortexHosoruu B OHOJIOTHH
A MEIULIMHE

SIKnacchttps://www.yaklass.ru/
https://resh.edu.ru/subject/lesson/3939/

Vuebuuk «O01as 01oIorus.

VYrny6nennsiii ypoeHs. 10 kmacc» B.b
3axapos, C.I'. MaMOHTOB,
SAKnacchttps://www.yaklass.ru/

42

43

44

45

46

JKM3HEHHBIN TUKIT KIETKU

Marpuunsii cuares JJHK

Xpomocowmsl. JIabopaTtopHas
pabora «M3ydyeHne xpoMocom
Ha TOTOBBIX
MUKpPOITpenaparax»

Jlenenaune KIeTKU — MHUTO3

Tuns! knetok. Kapuokunes u
uuTokuHe3. JlaboparopHas
pabora «HabmroneHne MmuTo3a
B KJIETKAaX KOHUMKA KOpEIIKa

0.5

0.5

Vuebuuk «O01as 01oiorus.
Yriyb6nennstit ypoBens. 10 kimace» B.b
3axapos, C.I'. MaMOHTOB,

SKnacchttps://www.yaklass.ru/
https://resh.edu.ru/subject/lesson/3927/

Vuebuuk «O01as O1oiorus.

Yriybnennstit ypoBens. 10 kimace» B.b
3axapos, C.I'. MaMOHTOB,
SKnacchttps://www.yaklass.ru/

https://resh.edu.ru/subject/lesson/3927/

VYyeonuk «O01as Ononorus.
Yriy0aenusiii yposens. 10 kiace» B.b

3axapos, C.I'. MaMOHTOB,
SIKmacchttps://www.yaklass.ru/
https://resh.edu.ru/subject/lesson/3927/

VYyeonuk «O01as Ononorus.

Yrnyonennsiit ypoens. 10 kinace» B.b
3axapos, C.I'. MaMOHTOB,
SIKmacchttps://www.yaklass.ru/

https://resh.edu.ru/subject/lesson/3927/

VYuebnuk «O01mas O1oorus.

Yrnyonennsiit yposens. 10 kinace» B.b
3axapos, C.I'. MaMOHTOB,
SKnacchttps://www.yaklass.ru/

https://resh.edu.ru/subject/lesson/3927/



https://www.yaklass.ru/
https://resh.edu.ru/subject/lesson/3939/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://resh.edu.ru/subject/lesson/3927/
https://www.yaklass.ru/
https://resh.edu.ru/subject/lesson/3927/
https://www.yaklass.ru/
https://resh.edu.ru/subject/lesson/3927/
https://www.yaklass.ru/
https://resh.edu.ru/subject/lesson/3927/
https://www.yaklass.ru/
https://resh.edu.ru/subject/lesson/3927/

nyka (Ha TOTOBBIX
MUKpOITperaparax )

PerJISII_[I/ISI JKHU3HCHHOI'O OUKJIa

VYuebnuk «O01mas Ouoorus.

Yriy6nennstit ypoBens. 10 kmace» B.b

47 3axapos, C.I'. MaMOHTOB,
KIeToK SIKmacchttps://www.yaklass.ru/
https://resh.edu.ru/
Vyeonuk « buonorus. Yenosex»
48 Opranusm Kak €IMHOE 11eJ10e H.U. Couun, M.P. Canun
https://resh.edu.ru/
TKaHH PaCTCHHIA. Vyeonuk « buonorus. Yenosex»
49 JlaGoparopHas paboTa 0.5 H.H. Cormr, M.P. Carmun
o . https://resh.edu.ru/
«M3yueHne TKaHEeN pacTEeHUI»
TkaHM )KUBOTHBIX U YeJIOBEKA. Vuebnuk « bruoiorus. Yemosex»
50 Jlaboparopnast pabota 0.5 H.U. Connn, M.P. Cannn
«M3yueHne TKaHeit : https://resh.edu.ru/
JKUBOTHBIX»
0 C Vuebnuk « bruoiorus. Yemosex»
pranbl. CHCTEMBI OPraHoOB. H.M. Cormn, M.P. Carust
51 JlaGopatopras pabota 0.5 https://resh.edu.ru/
«3yuenue opraHos
LIBETKOBOT'O PACTEHHUSI»
Vueonuk « buonorus. Yenosek»
52 Onopa Tesia OpraHu3MoB H.H. Conmn, M.P. Camem
https://resh.edu.ru/
VYyeOnuk « buonorus. Yenosex»
53 JBUsKEHHE OPraHU3MOB H.W. Conun, M.P. Canun

https://resh.edu.ru/



https://www.yaklass.ru/
https://resh.edu.ru/subject/lesson/3927/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

VYyeOnuk « buonorus. Yenosex»
H.U. Conun, M.P. Canun

54 IIntanue opranu3sMoB
https://resh.edu.ru/
IIuTanre N03BOHOYHBIX Vuebnuk « buomorus. Yemosek»
55 JKUBOTHBIX. H.N. Conun, M.P. Canna
[MumeBapuTenbHas CUCTEMA https://resh.edu.ru/
yeJIoBeKa
Vyeonuk « buonorus. Yenosex»
56 JIpIXaHHEe OPraHU3MOB H.1. Connn, M.P. Camnn
https://resh.edu.ru/
Vyeonuk « buonorus. Yenosex»
57 JIpIXaHHE TTO3BOHOYHBIX H.1. Connn, M.P. Canun
’KUBOTHBIX U YeJIOBEKa https://resh.edu.ru/
Vuebnuk « bromorus. Yemosex»
58 Tpancrnopr BemiecTs y H.U. Conun, M.P. Canun
OpraHu3MOB https://resh.edu.ru/
KpoBeHOCHas cHcTeMa VYyebOnuk « buonorus. Yenosex»
59 MMO3BOHOYHBIX KUBOTHBIX U H.W. Conun, M.P. Cannn
N https://resh.edu.ru/
VYyeOnuk « buonorus. Yenosex»
60 BbizieneHne y OpraHn3MoB H.H. Cormr, M.P. Caman
https://resh.edu.ru/
VYyeOnuk « buonorus. Yenosek»
61 3awmmTa y OpraHi3MoB H.A. Conun, M.P. Canun
https://resh.edu.ru/
62 NMMyHHas cucTeMa 4enoBeKa VuebHuk « buonorus. Yenoex»



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

Pasgpaxkumocts u perymsnus

H.U. Conun, M.P. Canun
https://resh.edu.ru/

VYueonuk « buomorus. Yenosek»
H.U. Conun, M.P. Canuna

63
Yy OpraHu3MoB https://resh.edu.ru/
['yMOpasIbHast PeryIsILys U VYuebnuk « buonorus. Yenosek»

64 SH/IOKPUHHAS CHCTEMA H.1. Conun, M.P. Camant

https://resh.edu.ru/
JKUBOTHBIX M YeJIOBEKa
Vuebuuk «O01as 01oiorus.
Yrnyonennsiii yposens. 10 knace» B.b
65 @opMbl pa3MHOKEHHS 3axapos, C.I'. MaMoHTOB,
OpraHn3sMoB SKmacchttps://www.yaklass.ru/
https://resh.edu.ru/
Vuebuuk «O01as OHOI0rHus.
66 [TonoBoe pazMHOXeHHE Vrinybnenusiii yposens. 10 kinace» B.b
3axapos, C.I'. MaMOHTOB,
AKmacchttps://www.yaklass.ru/

67 Meiios https://resh.edu.ru/

I"ameTorenes. OOpa3zoBanue u Vuebuuk «O011as 61oIorusl.
pa3BUTHE MOJIOBBIX KJIETOK. Yriyonennsrit yposens. 10 kimace» B.b
JIaGoparopHas pa6ota 3axapos, C.I'. MamoHTOB,

08 «M3y4enue cTpoeHus 0.5 SKnacchttps://www.yaklass.ru/
HOJIOBBIX KJIETOK HA TOTOBBIX https:/resh.edu.ru/
MHKpOIIpENapaTax»

VHMBHIYATbHOE PA3BHTHE Vuebuunk «O0Imas 01oI0rusl.
69 ‘ P VYrny6nennsiit ypoeHs. 10 knacce» B.b

OpraHnu3MOB — OHTOI'CHE3

3axapos, C.I'. MaMOHTOB,



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/

SKmnacchttps://www.yaklass.ru/
https://resh.edu.ru/

3akiagKa OpraHoB U TKaHEH

VYuebnuk «O01mas Ouoorus.
Yriyb6nennsrit ypoBens. 10 kimace» B.b

70 3axapos, C.I'. MaMOHTOB,
M3 3apOJIbIIIEBBIX JTUCTKOB
poll SKmacchttps://www.yaklass.ru/
https://resh.edu.ru/
Poct 1 pa3BuTHE )KHBOTHBIX. Yuebunk «Obmast Gnornorns.
JlaGopatopHas paGoTa Yriyb6nennstit yposens. 10 kimace» B.b
71 «BplisBNIEHUE IPU3HAKOB 0.5 3axapos, C.I'. Mawonos,
. SKmacchttps://www.yaklass.ru/
CXOJICTBA 3apOJIbIIEH
https://resh.edu.ru/
MO3BOHOYHBIX KUBOTHBIX»
Pa3MHOKEHHUE 1 Pa3BUTHE VYyeonuk «O01as Ononorus.
pactenmuii. JlaGopatopHas Yrnyonennsiii yposens. 10 kinacce» B.b
72 pabota «CTpoeHre OpraHoB 0.5 3axapos, C.I'. MamonToB,
SKmacchttps://www.yaklass.ru/
Pa3MHOXEHHUS BBICIIUX
. https://resh.edu.ru/
pacTeHuin»
Vuebuuk «OO01as OH0I0rus.
Yriy0aennsiii yposenb. 10 kiace» B.b
73 Hcropus craHOBICHUS 1 3axapos, C.I'. MaMOHTOB,
pa3BUTHs I'CHCTHKH KaK HAYKH SIKnacchttps://www.yaklass.ru/
https://resh.edu.ru/
OCHOBHBIE TIOHSTHS U Vyebnuk «O0mas ouonorus.
CHMBOJIEI FeHETHKH VYrny6nenssiid yposeHs. 10 kinace» B.b
74 JlabopaTopHas pabota 0.5 3axapos, C.I'. MamonTos,

«/Ipo3oduna kak 00BEKT
TCHETHYECKUX UCCIICTOBAHMIN

SIKmacchttps://www.yaklass.ru/
https://resh.edu.ru/



https://www.yaklass.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
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https://resh.edu.ru/

3aKOHOMEPHOCTH
HACJICIOBaHMSI IPU3HAKOB.
MonorubpumaHoe

VYuebnuk «O061mas Ouoorus.
VYrny6nennsiii ypoeHs. 10 knacce» B.b
3axapos, C.I'. MaMOHTOB,

75 ckpenuBanue. [IpakTnyeckas 0.5 AKmacchttps://www.yaklass.ru/
pa6ota "N3yuenne https://resh.edu.ru/
PE3yIIbTaTOB MOHOTUOPUTHOTO
CKpeuInBaHus y Apo30duibr"

Vuebuuk «O01as 01oiorus.
L{UTOIOTHYECKUE OCHOBBI Yriyonenusiii yposens. 10 kinace» B.b
76 MOHOTHOPH/THOTO 3axapos, C.I'. MaMOHTOB,
CKpEIMBAHHS SIKnacchttps://www.yaklass.ru/
https://resh.edu.ru/
Vyebnuk «O01as Ononorus.
AHau3upyoLee VYrny6nenssiid yposens. 10 kinace» B.b

77 ckpemmBanue. Henomnnoe 3axapos, C.I'. MaMOHTOB,

JTOMUHHPOBAHHE SIKmacchttps://www.yaklass.ru/
https://resh.edu.ru/

HI/IFI/I6PI/IHHOC CerH_II/IBaHI/Ie. Y‘Ie6HHK «OGH.[aSI OHOJIOTHS.

IpakTrdeckas paGota VYrny6nenssiii yposens. 10 kinace» B.b

78 «M3ydenne pe3yabTaToB 0.5 3axapos, C.I'. MamonTos,

JTHGPHHOTO CKPEIABAHHS SIKmacchttps://www.yaklass.ru/
Y APO3OBHIE https://resh.edu.ru/
VYuebnuk «O061mas Ouoorus.
Vrnyonennsiii yposens. 10 xkinace» B.b
y yp

79 Iutonornyeckue OCHOBBI 3axapos, C.I. MaMOHTOB,
JUTHOPUIHOTO CKPEIMBAHUS SIKmacchttps://www.yaklass.ru/

https://resh.edu.ru/

80 CuemieHHOe HaclieJOBaHUE Vuebnnk «O011as 6uoIorus.



https://www.yaklass.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
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81

IIPU3HAKOB

XpoMOCOMHas1 TEOpus
HacCJIeICTBEHHOCTH

VYrny6nennsiii ypoeHs. 10 knacce» B.b
3axapos, C.I'. MaMOHTOB,
SKnacchttps://www.yaklass.ru/
https://resh.edu.ru/

VYuebnuk «O01mas Ouoorus.
VYrny6nennsiii ypoeHs. 10 knace» B.b
3axapos, C.I'. MaMoHTOB,
SKmacchttps://www.yaklass.ru/
https://resh.edu.ru/

82

83

T'eneTuka momna

I'eHoTHn Kak 11€10CTHAs
cucreMa

Vuebnuk «O06mas Ouoorus.
Yriy6nennstit yposens. 10 kmace» B.b
3axapos, C.I'. MaMOHTOB,
SKnacchttps://www.yaklass.ru/
https://resh.edu.ru/

VYyeonuk «O01asa Ononorus.
Yriy0aenusiii yposens. 10 kiace» B.b
3axapos, C.I'. MaMOHTOB,
SKnacchttps://www.yaklass.ru/
https://resh.edu.ru/

84

I'eneTnueckmnii KOHTPOJIb
pa3BUTHUS PaCTEHUH,
JKUBOTHBIX U YEJIOBEKA

Vuebuunk «O01mas O1oa0rus.
VYrny6nenssiii yposeHs. 10 kinace» B.b
3axapos, C.I'. MaMOHTOB,
AKmacchttps://www.yaklass.ru/
https://resh.edu.ru/

85

N3MeHYMBOCTh IIPU3HAKOB.

Bunn n3MeHUYHNBOCTH

Vuebuunk «O0Imas O1oa0rus.
VYrny6nennsii ypoens. 10 kmace» B.b
3axapos, C.I'. MaMOHTOB,
SKmacchttps://www.yaklass.ru/



https://www.yaklass.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
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https://resh.edu.ru/

VYuebnuk «O01mas 0uoorus.
Yriy6nennstit yposens. 10 kimace» B.b

26 MonudukanuonHas 3axapos, C.I'. MaMOHTOB,
M3MEHYHUBOCTH SKnacchttps://www.yaklass.ru/
https://resh.edu.ru/
Bapuanuonsslii psia u Yuebnuk «O011as Onoorus.
BapHMallMOHHAS KPUBAs. VYrny6nennsiii ypoens. 10 knace» B.b
Jla6oparopHas paGora 3axapos, C.I'. MaMOHTOB,
«MccenoBamnme SKnacchttps://www.yaklass.ru/
87 3aKOHOMEPHOCTEH 0.5 htps://resh.edu.ru/
MO (DHKAITIOHHOM
n3MeHunBOCTH. [locTpoenue
BapHUalMOHHOIO psiia U
BAPUALIMOHHON KPUBON»
Y4eOnuk «O0111ast GHOIOTHsL.
l'enorummmyeckas Vriy6iennbiii yposenb. 10 knace» B.b
23 N3MEHYUBOCTE. 3axapos, C.I'. MaMoHTOB,
KombunaTtuenas SAKnacchttps://www.yaklass.ru/
U3MEHYUBOCTH https://resh.edu.ru/
YueoHuk «O0Imas OHOI0rHs.
MyTranuonHas H3MEHIHBOCTS. Vriy6nenusiii yposens. 10 kinace» B.b
29 IIpakTyeckas pabora 05 3axapos, C.I'. MaMOHTOB,
«Myrauu y 1po30Quisl (Ha SIKnacchttps://www.yaklass.ru/
TOTOBBIX MUKPOTIPEIapaTax)» https://resh.edu.ru/
3AKOHOMEPHOCTH qu6HI/Hi «O0mmast 6uoIorysl.
90 Yriy0nennstit ypoBens. 10 kimace» B.b

MYTaI[MOHHOTO TIpoIiecca.

3axapos, C.I'. MaMOHTOB,
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ONHUIreHEeETHKA U SITUT€HOMMKA

SIKnacchttps://www.yaklass.ru/
https://resh.edu.ru/

I'eneTnka yemoBeka.
[TpakTuyeckas pabora

VYuebnuk «O01mas Ouoorus.
Yriyb6nennsrit ypoBens. 10 kimace» B.b
3axapos, C.I'. MaMOHTOB,

91 0.5
«CocraBnenue u aHanu3 SIKnacchttps://www.yaklass.ru/
POIOCIOBHOM» https://resh.edu.ru/
Vuebuuk «O01as O1oiorus.
Yriy0onenusiii yposens. 10 kimace» B.b
92 MeToabl MEAMIIMHCKOM 3axapos, C.I'. MaMOHTOB,
T€HETUKHU SKmacchttps://www.yaklass.ru/
https://resh.edu.ru/
VYyeonuk «O01as Ononorus.
3HaYeHHE MEIMIMHCKOM Vriy6iennbiii yposens. 10 knace» B.b
93 FCHCTUKH B IPCIOTBPALICHUH 3axapos, C.I'. MaMOHTOB,
U JJ€YCHUU TCHETUYECKUX SIKnacchttps://www.yaklass.ru/
3a001€BaHNH YeI0BEKa https://resh.edu.ru/
OCHOBHBIE TTIOHITHS CEJIEKIIUU. Yuebnnk «O01mas 6nonorus.
JlaGoparopHas pa6ota VYrny6nenssiii yposens. 10 knace» B.b
3axapos, C.I'. MaMOHTOB,
94 «M3ydenne copToB 0.5
o SIKmacchttps://www.yaklass.ru/
KYJbTYPHBIX PACTEHUN U
https://resh.edu.ru/
MOPOJI IOMAIIIHUX KUBOTHBIX
VYuebnuk «O061mas Ouoorus.
MeTob! CENeKIIMOHHON Yriny0aeHusiit yposenb. 10 kinace» B.b
95 paborsL. JlabopatopHas 0.5 3axapos, C.I'. MaMOHTOB,

pabota «/3y4eHre MEeTOI0B
CEJIEKIIUU PACTECHUIN»

SIKmacchttps://www.yaklass.ru/
https://resh.edu.ru/
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JocTtrkeHus cesieKIuu
pacTeHUH U KUBOTHBIX.

VYuebnuk «O01mas 0uoorus.
VYrny6nennsiii ypoeHs. 10 knace» B.b
3axapos, C.I'. MaMOHTOB,

96
IIpakTnyeckas pabora SIKmacchttps://www.yaklass.ru/
«IIpuBUBKa pacTeHU» https://resh.edu.ru/
VYuebnuk «O01mas O1uoorus.
CoXpaHeHue, N3yYeHne 1 Yriyb6nennstit ypoBens. 10 kimace» B.b
97 HCIIOJIb30BaHNUE TEHETHYECKUX 3axapos, C.I'. MamoHToB,
PECYDCOB SIKnacchttps://www.yaklass.ru/
https://resh.edu.ru/
BHOTEXHONOTHS KAK HAYKA U Vuebouuk «O01as 01oiorus.
OTpaciib IPOU3BOICTEA. Yrnyonennsiii yposens. 10 knace» B.b
98 ITpakTryeckas pabora 0.5 3axapos, C.I'. Mawoxos,
W3yuenue oGHeKTOR SIKnacchttps://www.yaklass.ru/
51OTEXHONOI I https://resh.edu.ru/
Vuebunk «O011as 6uoIorus.
VYrny6nenssiii yposens. 10 kinace» B.b
99 OcHOBHBIE HaMPABIICHUS 3axapos, C.I'. MaMOHTOB,
CHHTETHYECKON OMOJIOrHH SIKnacchttps://www.yaklass.ru/
https://resh.edu.ru/
VYuebnuk «O061as Ouoorus.
VYrny6nenssii yposens. 10 kiace» B.b
100 XPpOMOCOMHasi U TeHHast 3axapos, C.I'. MaMoHTOB,
WHXCHCPpUS SIKmacchttps://www.yaklass.ru/
https://resh.edu.ru/
Me THIHHCKe VYuebnuk «O061as O1oorus.
101 HOTEXHOTOrI YrnyoneHnsiii yposens. 10 kinace» B.b

3axapos, C.I'. MaMOHTOB,
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SKnacchttps://www.yaklass.ru/
https://resh.edu.ru/

[ToBTOpeHme, 06001IEHNE,

VYuebnuk «O01mas Ouoorus.
Yriyb6nennsrit ypoBens. 10 kimace» B.b

102 . 1 3axapos, C.I'. MaMOHTOB,
CHCTCMATHSAIA SHAHUH SIKmacchttps://www.yaklass.ru/
https://resh.edu.ru/
BIIEE KOJIMUECTBO HACOB I1
OBIII OJI CTBO CO O 102 135

[NPOTPAMME
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11 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHust

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTejibHbIE pecypchl

OBoJroLIMOHHAs Teopus Y.
JapBuHa

JIBrKyIMe CHIIbI 3BOJIIOLIMU BUOB
o Y. Jlapsuny

VYuebnuk «O01mas Ononorus.
YrmyOnennslit ypoBeHs. 11
knacc» B.b 3axapos, C.I.
MamoHTOB,
SKnacchttps://www.yaklass.ru/
https://resh.edu.ru/

Vuebuuk «O01as O1onorus.
VYrnyOnennslii yposeHs. 11
knace» B.b 3axapos, C.T.
MamoHTOB,
SAKmacchttps://www.yaklass.ru/
https://resh.edu.ru/

Bbopn0Oa 3a cymiecTBoBaHMeE,
€CTECTBEHHBIN U HCKYCCTBEHHBIN
oTOop

DopMHUpPOBAHNE CUHTETUYECKON
TEOPHUH 3BOJTIOLINHI

Vuebuuk «O01as OHMOI0THs.
VYraybnensslii yposeHs. 11
kiacc» B.b 3axapos, C.I.
MaMOHTOB,
SIKmacchttps://www.yaklass.ru/
https://resh.edu.ru/

VyeOnuk «O01as Ononorus.

VYrayOneHHslid ypoBeHs. 11
kiacc» B.b 3axapos, C.I.
MaMoHTOB,
SKmacchttps://www.yaklass.ru/
https://resh.edu.ru/

Dralbl SBOIOIMOHHOTO MpoIiecca:

Vuebuuk «O01mas O1oIorus.
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MHKPO3BOJJIIOLUA U
MaKpO3BOJJIOOHA

VYraybnennslii yposeHs. 11
knacc» B.b 3axapos, C.I.
MamoHTOB,
SKmacchttps://www.yaklass.ru/
https://resh.edu.ru/

HOHYJ'IHI_II/ISI — JJICMCHTAapHas1

VYuebnuk «O01mas Onoorus.
VYraybnennslii yposeHs. 11
kiacc» B.b 3axapos, C.I.

6
€IUHUIA DBOJIIOINN MamonTosB,
SKnacchttps://www.yaklass.ru/
https://resh.edu.ru/
3aKOH T€HETHYECKOTO PaBHOBECHS YaeOmmx «OGLVHM Gromorus.
Tix. Xapau, B. Baiis6epra. YrmyOnennslit ypoBeHs. 11
kinacc» B.b 3axapos, C.I.
7 JlaboparopHas paboTa 0.5 MaMOHTOB,
«BHIABICHIE H3MEHIHBOCTH Y SAKmacchttps://www.yaklass.ru/
ocobe#t ozHoro BuIay https://resh.edu.ru/
VYyeonuk «O01asa Onomorus.
VYrayOneHHslii yposeHs. 11
OnemeHTapHbIE (HaKTOPbI kaace» B.b 3axapos, C.I'.
8 3BOJIIOIIUA MaMOHTOB,
SKmacchttps://www.yaklass.ru/
https://resh.edu.ru/
Vuebuunk «O0Imas O1MoI0rus.
VYraybnensslii yposeHs. 11
9 Dddext ocnoBarens. Ipdext knace» B.B 3axapos, C.T'.
OYTBIJIOYHOTO TOPJIBIIIIKA MaMOHTOB,
SIKmacchttps://www.yaklass.ru/
https://resh.edu.ru/
10 Murpanuu. M3omsmuu nomysinui: Vueobnuk «O6mias onomorus.

reorpaduyeckas, Ononormaeckas

VYraybnennslii yposeHs. 11
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EctectBenHsbIi 0TOOp —

knace» B.b 3axapos, C.I.
MaMoOHTOB,
SKmacchttps://www.yaklass.ru/
https://resh.edu.ru/

Vuebuuk «O01as 01oinorus.
VYraybnennslii yposeHs. 11
knacc» B.b 3axapos, C.I.

H HAIPaBJISIOIIUH (HAKTOP SBOJIOLUH Mamonros,
SKnacchttps://www.yaklass.ru/
https://resh.edu.ru/
Vuebnuk «O06mas O1noorus.
YrmyOnenHslit ypoBeHs. 11
12 IosoBoii 0T60p kmace» B.b 3axapos, C.I'.
MaMOHTOB,
SKnacchttps://www.yaklass.ru/
https://resh.edu.ru/
[Tpucnoco6aeHHOCTh OPraHU3MOB Yaebruk «O6mas Guonorns.
VYraybnensslii yposeHs. 11
KaK pe3yJbTaT MUKPOIBOJIOIUH.
kiacc» B.b 3axapos, C.I.
13 JlaboparopHnast pabota «I/IzyquvMe 0.5 Manoos,
apOMopq)ovaH HanoajalTaluu y SAKnacchttps://www.yaklass.ru/
PaCTEHUH U KUBOTHBIX» https:/resh.edu.ru/
[Tpumeps! npucnocobIeHu y
OpraHM3MOB: MOP(HOIOTUICCKHE, VYuebuuk «O011as Onosorusi.
¢du3noIornUecKue, Vrny6nenHslii ypoeHs. 11
14 OMOXHMMHYECKHE, IIOBEIEHUYECKHUE. 05 kmace» B.b 3axapos, C.I'.
JlaGopaTtopHnast pabota ’ MaMoHTOB,
«IIpHcTIocOOIEHNs OPraHU3MOB U SKnacchttps://www.yaklass.ru/
HX OTHOCHTEIbHAS https://resh.edu.ru/

11e7IECO00PA3HOCTH»
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15

Bun, ero kpurepuu u CTpyKTypa.
JlaGopaTopHnas pabota
«CpaBHEHHE BUJIOB 10

MOP(OJIOTHIECKOMY KPUTEPUIO»

0.5

VYuebnuk «O01mmas Ouonorus.
VYraybnennslii yposeHs. 11
kimace» B.b 3axapos, C.I'.
MaMoOHTOB,
SKnacchttps://www.yaklass.ru/
https://resh.edu.ru/

16

17

Crpykrypa Buza

Bunoob6pa3oBanue kak pe3yabrar
MHUKPOIBOTIOITUU

VYuebnuk «O01mas Ononorus.
YrmyOnennsiit ypoBeHs. 11
kinacc» B.b 3axapos, C.I.
MamoHTOB,
SKmacchttps://www.yaklass.ru/
https://resh.edu.ru/

Vuebuuk «O01as 01onorus.
VYraybnennslii yposeHs. 11
knace» B.b 3axapos, C.T.
MaMOHTOB,
SAKmacchttps://www.yaklass.ru/
https://resh.edu.ru/

18

19

CBs3b MHKPO3BOJIFOINHN U
SIIMACMHUOJIOTNH

Makpo3BoTIOLHS.
ITanmeoHTOTIOTMUECKHE METOIEI
I/I3y‘—IeHI/I$[ 3BOJIFOIIUN

Vueouuk «O01as OHMOI0rHs.
VYraybnensslii yposeHs. 11
kiacc» B.b 3axapos, C.I.
MaMOHTOB,
SIKmacchttps://www.yaklass.ru/
https://resh.edu.ru/

VyeOnuk «O01as Ononorus.

YrinyOneHnslit ypoeHs. 11
kmace» B.b 3axapos, C.I'.
MaMoHTOB,
SKmacchttps://www.yaklass.ru/
https://resh.edu.ru/

20

buoreorpaduueckne METOIbI

Vuebuuk «O0mas O1oIorus.
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HU3YUYCHH 3BOJIOLUU

VYraybnennslii yposeHs. 11
knacc» B.b 3axapos, C.I.
MamoHTOB,
SKmacchttps://www.yaklass.ru/
https://resh.edu.ru/

OMOpHOIOTHYECKHE U

VYuebnuk «O01mas Onoorus.
VYraybnennslii yposeHs. 11
kiacc» B.b 3axapos, C.I.

21 CpPaBHUTEIHLHO-MOP(HOIOTHICCKUE MaMOHTOB,
METOABI U3YUYEHUS IBOIIOLUN SKnacchttps://www.yaklass.ru/
https://resh.edu.ru/
Vuebuuk «O01as O1onorus.
MonekynsapHO-TreHETUYECKHUE, YrayOneHHbIi ypoBeHb. 11
2 OMOXUMHYECKHUE U knace» B.b 3axapos, C.T.
MaTeMaTHYe€CKHUE METOIbI MawmonTos,
M3y4eHHUS IBOIIOIUH SIKmacchttps://www.yaklass.ru/
https://resh.edu.ru/
VYyeonuk «O01asa Onomorus.
VYrayOneHHslii yposeHs. 11
OO0m11e 3aKOHOMEPHOCTH kinace» B.b 3axapos, C.I'.
23 3BOJIIOIIUA MaMOHTOB,
SKmacchttps://www.yaklass.ru/
https://resh.edu.ru/
Vuebuunk «O0Imas O1MoI0rus.
AJATITHRHAS DAHAIIS. VYraybnensslii yposeHs. 11
kiacc» B.b 3axapos, C.I.
24 HepaBHOMepHOCTH TEMIIOB M
AMOHTOB,
9BOIIOLHMH SIKmacchttps://www.yaklass.ru/
https://resh.edu.ru/
75 Hayunsble runoresnt Vueobnuk «O6mias onomorus.

MPOUCXOKACHUA KU3HU HA 3emite

VYraybnennslii yposeHs. 11
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26

JloHay4HbIe IpeACTaBICHHUS O
3apOKICHUU KU3HU

knace» B.b 3axapos, C.I.
MaMoOHTOB,
SKmacchttps://www.yaklass.ru/
https://resh.edu.ru/

Vuebuuk «O01as 01oinorus.
VYraybnennslii yposeHs. 11
knacc» B.b 3axapos, C.I.
MamoHTOB,
SKmacchttps://www.yaklass.ru/
https://resh.edu.ru/

27

OCHOBHBIE 3TaIbI HeOpFaHquCKOﬁ
3BOJIFOIIUH

Vuebnuk «O06mas O1noorus.
YrmyOnenHslit ypoBeHs. 11
kmace» B.b 3axapos, C.I'.
MaMOHTOB,
SKnacchttps://www.yaklass.ru/
https://resh.edu.ru/

28

29

I'unotessl 3apOXKIACHUSA )KU3HU

HcTopus 3emau 1 METOAIBI €€
uzyuenus. JlaboparopHas pabota
«3yueHne u onucaHue
HCKOIaeMbIX OCTaTKOB JIPEBHUX
OpraHU3MOB»

0.5

VYyeoOnuk «O01as Onomorus.
VYraybnensslii yposeHs. 11
kiacc» B.b 3axapos, C.I.
MamoHTOB,
SKmacchttps://www.yaklass.ru/
https://resh.edu.ru/

VyeOnuk «O01as Ononorus.

YrinyOneHnslit ypoeHs. 11
kmace» B.b 3axapos, C.I'.
MaMOHTOB,
SIKmacchttps://www.yaklass.ru/
https://resh.edu.ru/

30

HauanbHble dTalbl OpraHn4eckoin
9BOJIIOLIMH

VYueonuk «O0mas 6uoIorus.
VYraybnennslii yposeHs. 11
kiacc» B.b 3axapos, C.I.
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MaMoOHTOB,
SIKmacchttps://www.yaklass.ru/
https://resh.edu.ru/

VYuebnuk «O01as O1noorus.
YrirybneHnsrit ypoBeHs. 11
knacc» B.b 3axapos, C.I.

31 DBOJIIOLHS DYKAPUOT MaMOHTOB,
SKnacchttps://www.yaklass.ru/
https://resh.edu.ru/
OCHOBHEILE JTAIIE SBOJTIOLHAY Vyebnuk «O01as Onomorus.
VYrayOnennslii yposeHs. 11
PACTUTEILHOTO MHpa. knace» B.B 3axapos, C.I'.
32 [IpaxTuueckas padora «M3yuenue 0.5
. . MamoHTOB,
O0COOCHHOCTEH CTPOCHUS PacTEHUHN SAKnacchttps://www.yaklass.ow/
pasHbIX OTICIOB» https://resh.edu.ru/
Vuebuuk «OO01as OHMOI0rHs.
VYraybnensslii yposeHs. 11
33 OCHOBHBIE 3TaIbl YBOIIOIUN knace» B.b 3axapos, C.T.
YKUBOTHOTO MHUpa MaMOHTOB,
SKnacchttps://www.yaklass.ru/
https://resh.edu.ru/
VYuebnuk «O011as OHOIorus.
DBOJIIOLHS KUBOTHBIX. VYraybnensslii yposeHs. 11
34 [IpakTuueckas pabora «M13yuenue 05 kiace» B.b 3axapos, C.I'.
0COOEHHOCTEH CTPOCHUS ' MamoHTOB,
IO3BOHOYHBIX SKHBOTHBIX) SKmacchttps://www.yaklass.ru/
https://resh.edu.ru/
VYuebnuk «O011as OHoIorus.
35 PazButue xu3Hu Ha 3emiie 1o 3pam VYriyOneHHbId ypoBeHs. 11

U [IepUoOIaM

kmace» B.b 3axapos, C.I'.
MamoHTOB,
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36

MaccoBble BBIMUpaHUS —
IKOJIOTMYECKNE KPU3UCHI
IPOILTIOrO

SIKmacchttps://www.yaklass.ru/
https://resh.edu.ru/

Vuebuuk «O01as 01onorus.
VYraybnennslii yposeHs. 11
kimace» B.b 3axapos, C.I'.
MaMoOHTOB,
SKmacchttps://www.yaklass.ru/
https://resh.edu.ru/

37

38

CoBpeMeHHBIN IKOIOTrHYECKU
KpHU3HUC, €r0 0COOEHHOCTH

CoBpeMeHHas cucTema
OpPTraHUYeCKOTO MPOILIOTO

Vuebnuk «O06mas Onoorus.
YrmyOnennslit ypoBeHs. 11
kinacc» B.b 3axapos, C.I.
MamoHTOB,
SKnacchttps://www.yaklass.ru/
https://resh.edu.ru/

VYyeoOnuk «O01as Onomorus.
VYrayOneHnslii yposeHs. 11
knace» B.b 3axapos, C.T.
MamoHTOB,
SKmacchttps://www.yaklass.ru/
https://resh.edu.ru/

39

40

OCHOBHBIE CHCTEMAaTUYECKUE
IPYIIIBl OPraHU3MOB

AHTpOII0JIOTHS — HayKa 0
YeJl0BeKe

Vuebuuk «OO01as OHOI0THs.
VYraybnennslii yposeHs. 11
kmace» B.b 3axapos, C.I'.
MaMOHTOB,
SIKmacchttps://www.yaklass.ru/
https://resh.edu.ru/

VyeoOnuk «O01as ononorus.

VYraybnennslii yposeHs. 11
kiace» B.b 3axapos, C.I.
MaMoHTOB,
SKnacchttps://www.yaklass.ru/
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PazBuTue npeacraBieHuit o

https://resh.edu.ru/

VYuebnuk «O01mas Onoorus.
VYraybnennslii yposeHs. 11
kimace» B.b 3axapos, C.I'.

41 MIPOUCXOXKICHUH YEIIOBEKa MamoHTOB,
SKnacchttps://www.yaklass.ru/
https://resh.edu.ru/
Mecrto yenoBeka B cuCTEME Vyeonuk «O01as 0uonorus.
OpPraHu4yecKoro Mupa. VYrayOnennslii yposeHs. 11
4 Jlaboparopuas padota «3yueHue 0.5 knace» B.b 3axapos, C.I'.
0COOEHHOCTEH CTPOCHHUS CKeJleTa ' MamoHTOB,
YyeJIOBEKA, CBI3aHHEBIX C SIKnacchttps://www.yaklass.ru/
TIPSIMOX 0K ICHHEM)» https://resh.edu.ru/
Vueouuk «OO01as OHMOI0rHs.
VYraybnensslii yposeHs. 11
kiacc» B.b 3axapos, C.I.
43 JIBIKyILME CHIIBI aHTPOIIOTEHE3a MaoHToB,
SKnacchttps://www.yaklass.ru/
https://resh.edu.ru/
VYyeoOnuk «O01as Onomorus.
CoOTHOIIICHHE OMOJIOTHICCKHUX H YratyoneHreIi yposes. 11
kmace» B.b 3axapos, C.I'.
44 COLIMATIbHBIX (aKTOPOB B MaMOHTOB,
aHTPOTIOTCHESC SKmacchttps://www.yaklass.ru/
https://resh.edu.ru/
Vuebuuk «O01mas 01MoI0rus.
VYraybnennslii yposeHs. 11
kmace» B.b 3axapos, C.I'.
45 OCHOBHBIE CTaIUM AHTPOIIOTEHE3a

MamoOHTOB,
SIKmacchttps://www.yaklass.ru/
https://resh.edu.ru/



https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
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https://resh.edu.ru/

46

ITaneoreneTnka u najjeoreHOMUKA

VYuebnuk «O01mmas Ouonorus.
VYraybnennslii yposeHs. 11
kimace» B.b 3axapos, C.I'.
MaMoOHTOB,
SKnacchttps://www.yaklass.ru/
https://resh.edu.ru/

47

48

DBOJIOIUS COBPEMEHHOIO
YeJoBeKa

UYenoBeueckue pachl.
[IpakTuueckas padbora «M3yuenue
DKOJIOTUYECKHX aJanTaIinii
YeJI0BEKa

0.5

VYuebnuk «O01mas Ononorus.
YrmyOnennsiit ypoBeHs. 11
kinacc» B.b 3axapos, C.I.
MamoHTOB,
SKmacchttps://www.yaklass.ru/
https://resh.edu.ru/

Vuebuuk «O01as 01onorus.
VYraybnennslii yposeHs. 11
knace» B.b 3axapos, C.T.
MaMOHTOB,
SAKmacchttps://www.yaklass.ru/
https://resh.edu.ru/

49

50

Me)KI[I/ICI_[I/IHJ'II/IHapHLIC METOAbI
AHTPOIIOJIOTUHN

3apoxaCHUE U Pa3BUTHE DKOJIOTHU

Vueouuk «O01as OHMOI0rHs.
VYraybnensslii yposeHs. 11
kiacc» B.b 3axapos, C.I.
MaMOHTOB,
SIKmacchttps://www.yaklass.ru/
https://resh.edu.ru/

VyeOnuk «O01as Ononorus.

YrinyOneHnslit ypoeHs. 11
kmace» B.b 3axapos, C.I'.
MaMoHTOB,
SKmacchttps://www.yaklass.ru/
https://resh.edu.ru/

51

Mertoapl skosoruu. JlaboparopHas

0.5

Vuebuuk «O0mas O1oIorus.



https://www.yaklass.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/

pabora «3ydyenune MeTo10B
IKOJIOTUYECKUX HCCIICIOBAHUI

VYraybnennslii yposeHs. 11
knacc» B.b 3axapos, C.I.
MamoHTOB,
SKmacchttps://www.yaklass.ru/
https://resh.edu.ru/

3HaueHne YKOJIOTHYECKUX 3HAHUN

VYuebnuk «O01mas Onoorus.
VYraybnennslii yposeHs. 11
kiacc» B.b 3axapos, C.I.

52
JJTs1 4YeJIOBEKa MaMOHTOB,
SAKnacchttps://www.yaklass.ru/
https://resh.edu.ru/
Vuebuuk «O01as O1onorus.
YrmyOnennslit ypoBeHs. 11
kinacc» B.b 3axapos, C.I.
53 Okonornyeckue pakTopsl
MamoHTOB,
SAKnacchttps://www.yaklass.ru/
https://resh.edu.ru/
Abuotnueckue akropsl. CBeT Kak YaebHK «Obmas Gronoryi.
. VYrayOneHHslii yposeHs. 11
9KOJIOTHYECKHiA (haKkTop.
knace» B.b 3axapos, C.T.
54 JlaGopaTtopHast pabota 0.5
B 6 . MaMOHTOB,
(OBIABJICHUC NPUCIIOCOOICHIH SKnacchttps://www.yaklass.ru/
OPraHU3MOB K BIIMSTHUIO CBETA) https://resh.edu.ru/
Abuornveckne GpaxTopsl. VYuebnuk «O061mas OuoIorus.
TemmnepaTypa Kak 3K0JIOrM4EeCKUI Vriy6neHHslit ypoBeHs. 11
55 dakrop. JlabopaTopHas pabota 0.5 kiace» B.b 3axapos, C.I'.
«BpIsBIIEHNE TPUCTIOCOOICHUI ' Mawmonrtos,
OpPraHU3MOB K BIIHSIHUIO SAKnacchttps://www.yaklass.ru/
TeMIepaTyphi» https://resh.edu.ru/
56 AOuotndeckue (HakTopsl. 0.5 Vuebuuk «O01as 61Hoa0rus.

BnaxHOCTh KaK 3KOJOTMYECKUI

VYriyOneHHbId ypoBeHs. 11



https://www.yaklass.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/

dakrop. JlabopaTopHas pabora
«AHaTOMHUYECKHE OCOOCHHOCTH
pacTeHMii U3 Pa3HbIX MECT
oOUTaHHS

knacc» B.b 3axapos, C.I.
MaMoOHTOB,
SKmacchttps://www.yaklass.ru/
https://resh.edu.ru/

57

58

59

Cpenbl oOuTaHus OPraHu3MOB

buonornueckne puTMbl

Kuznennble popMbl OPraHU3MOB

VYuebnuk «O01mas Onoorus.
YrirybneHnsIit ypoBeHs. 11
kmace» B.b 3axapos, C.I'.
MaMOHTOB,
SKnacchttps://www.yaklass.ru/
https://resh.edu.ru/

Vuebuuk «O01as O1onorus.
YrmyOnennslit ypoBeHs. 11
kinacc» B.b 3axapos, C.I.
MamoHTOB,
SAKmacchttps://www.yaklass.ru/
https://resh.edu.ru/

Vyeonuk «O01as Ononorus.

VYrayOnennslii yposeHs. 11
knace» B.b 3axapos, C.T.
MaMOHTOB,
SAKnacchttps://www.yaklass.ru/
https://resh.edu.ru/

60

61

buotnueckue hakTopsl

3HaueHue OMOTHYECKAX
B3aUMOJICUCTBUHI I
CYILIECTBOBAHUSI OPraHU3MOB B

Vuebuunk «O01mas O1MoI0rus.
VYraybnensslii yposeHs. 11
kiacc» B.b 3axapos, C.I.
MaMmoHTOB,
SIKmacchttps://www.yaklass.ru/
https://resh.edu.ru/

VYuebnuk «O01as Onoorus.
VYraybnennslii yposeHs. 11
kiacc» B.b 3axapos, C.I.



https://www.yaklass.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/

cpene oOuTaHus

MaMoOHTOB,
SIKmacchttps://www.yaklass.ru/
https://resh.edu.ru/

DKOJIOTHYECKHUE XapaKTEPUCTHUKU

VYuebnuk «O01mas O1noorus.
YrirybneHnsrit ypoBeHs. 11
knacc» B.b 3axapos, C.I.

62
OIS K MamoHTOB,
SKmacchttps://www.yaklass.ru/
https://resh.edu.ru/
Vuebuuk «O01as O1onorus.
OcCHOBHBIC TTOKa3aTeN VYrayoneHHbli ypoBens. 11
63 IMOIYJISILIUN: YUCIIEHHOCTB, kmace» B.b 3axapos, C.I'.
IJIOTHOCTh, BO3PACTHAS U MOJIOBAs MaMOHTOB,
CTPYKTYypa SIKmacchttps://www.yaklass.ru/
https://resh.edu.ru/
Vuebuuk «OO01as OHMOI0rHs.
OcHOBHBIE TIOKA3aTeNn YrmyOnenHslit ypoBeHs. 11
64 MOITYJISILIUN: POKIAEMOCTD, knacc» B.b 3axapos, C.I.
OpUPOCT, TEMII pOCTa, CMEPTHOCTb, MawmonTos,
MUTpAIH SKmacchttps://www.yaklass.ru/
https://resh.edu.ru/
VYuebnuk «O011as OHOIorus.
VYraybnensslii yposeHs. 11
65 DKOJOrHYecKas CTPyKTypa wiacc» B.b 3axapos, C.I'.
O YJIALA MaMmoHTOB,
SKmacchttps://www.yaklass.ru/
https://resh.edu.ru/
VYuebnuk «O011as OHoIorus.
66 JlvHamuka nonyJssnuu u eé VYriyOneHHbId ypoBeHs. 11

peryJsus

kmace» B.b 3axapos, C.I'.
MamoHTOB,



https://www.yaklass.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
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https://www.yaklass.ru/
https://resh.edu.ru/

67

Kpussle pocta ynucieHHOCTH
nonyssauuy. Kpusbie BBDKUBaHUS

SIKnacchttps://www.yaklass.ru/
https://resh.edu.ru/

Vuebuuk «O01as 01onorus.
VYraybnennslii yposeHs. 11
kimace» B.b 3axapos, C.I'.
MaMoOHTOB,
SKmacchttps://www.yaklass.ru/
https://resh.edu.ru/

68

69

DKOJIOTMYECKasi HUIIA BUIA.
JlaGopaTopHnas pabota
«[IpucnocobneHus cemMsiH
pacTeHHI K pacCeICHUIO)

Bup xak cucrema nonyisinuid

0.5

Vuebnuk «O06mas O1noorus.
YrmyOnennslit ypoBeHs. 11
kinacc» B.b 3axapos, C.I.
MamoHTOB,
SKnacchttps://www.yaklass.ru/
https://resh.edu.ru/

VYyeoOnuk «O01as Onomorus.
VYrayOneHnslii yposeHs. 11
knace» B.b 3axapos, C.T.
MamoHTOB,
SKmacchttps://www.yaklass.ru/
https://resh.edu.ru/

70

71

3aKOHOMCpHOCTI/I IIOBCACHUA U
Mnrpaunﬁ JKHNBOTHBIX

Co00111ecTBO OpraHu3MOB —
OHOILIEHO3

Vuebuuk «OO01as OHOI0THs.
VYraybnennslii yposeHs. 11
kmace» B.b 3axapos, C.I'.
MaMOHTOB,
SIKmacchttps://www.yaklass.ru/
https://resh.edu.ru/

VyeoOnuk «O01as ononorus.

VYraybnennslii yposeHs. 11
kiace» B.b 3axapos, C.I.
MaMoHTOB,
SKnacchttps://www.yaklass.ru/



https://www.yaklass.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
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https://resh.edu.ru/
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72

JKocHCTeMa KaK OTKpPbITasA
cucremMa

https://resh.edu.ru/

VYuebnuk «O01mas Onoorus.
VYraybnennslii yposeHs. 11
kimace» B.b 3axapos, C.I'.
MaMoOHTOB,
SKnacchttps://www.yaklass.ru/
https://resh.edu.ru/

73

74

KpyroBoport BemecTs 1 IOTOK
SHEpPIrUU B HIKOCUCTEME

OCHOBHBIE TOKA3aTEHN
IKOCUCTEMBI

Vuebnuk «O06mas O1noorus.
YrmyOnennsiit ypoBeHs. 11
kinacc» B.b 3axapos, C.I.
MamoHTOB,
SKmacchttps://www.yaklass.ru/
https://resh.edu.ru/

Vuebuuk «O01as O1onorus.
VYrayOneHHslid yposeHs. 11
knace» B.b 3axapos, C.I.
MaMOHTOB,
SAKmacchttps://www.yaklass.ru/
https://resh.edu.ru/

75

76

OKOJIOTUYECKHE MUupaMuJabl

H3meHeHnuns cooOIecTs —
CYKIICCCHH

Vueouuk «O01as OMOI0THs.
VYraybnensslii yposeHs. 11
xirace» B.b 3axapos, C.I'.
MaMOHTOB,
SIKmacchttps://www.yaklass.ru/
https://resh.edu.ru/

VYyeOnuk «O01as Ononorus.

YrinyOneHnslit ypoeHs. 11
xirace» B.b 3axapos, C.I'.
MaMoHTOB,
SKmacchttps://www.yaklass.ru/
https://resh.edu.ru/



https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
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[TpupoaHbIe SKOCUCTEMBI.

VYuebnuk «O01mmas Ouonorus.
VYraybnennslii yposeHs. 11
kimace» B.b 3axapos, C.I'.

77 DKOCHUCTEMBI 03€P U PEK.
e} . MaMoOHTOB,
KOCHCTCMBI MOPCH 1 OKCAHOB SIKnacchttps://www.yaklass.ru/
https://resh.edu.ru/
VYuebnuk «O01mas Ononorus.
YrmyOnennsiit ypoBeHs. 11
[IpupoaHbBIE S5KOCUCTEMBI.
8 3 kinacc» B.b 3axapos, C.I.
KOCI/ICTer)I TYHJp, JIECOB, MaMoHToB,
CTCIICH, TIyCThIHE SIKnacchttps://www.yaklass.ru/
https://resh.edu.ru/
Vuebuuk «O01as 01onorus.
VYraybnennslii yposeHs. 11
knace» B.b 3axapos, C.T.
79 AHTPOTIOTEHHBIE YKOCUCTEMBI
MaMOHTOB,
SIKnacchttps://www.yaklass.ru/
https://resh.edu.ru/
Vuebnnk «O011as 6uoIorus.
Vriuy0aeHHbIN ypoBeHb. 11
Ypboskocuctemsl. [Ipaktudeckas y yp
kiacc» B.b 3axapos, C.I.
80 pabota «/3ydyeHue u onucaHue 0.5
5 MaMOHTOB,
YPOOSKOCHCTEMBD» SIKmacchttps://www.yaklass.ru/
https://resh.edu.ru/
VYuebnuk «O01mas Onoorus.
3aKOHOMEPHOCTH (POPMHUPOBAHUS Yraybnenniii yposers. 11
p p Vp . kmace» B.b 3axapos, C.I'.
81 OCHOBHBIX B3aUMOJEUCTBUN
MaMoHTOB,
TaHU3MOB B DKOCHUCTEMAX
OpTaHM3MOB B SKOCHCTEMA SIKnacchttps://www.yaklass.ru/
https://resh.edu.ru/
82 MexaHu3MEI BO3OECHCTBHUS Vuebnnk «O011as 6uoIorus.



https://www.yaklass.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
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3arpsi3HEHUMN pa3HbIX TUIIOB HA
cyOOpraHu3MeHHOM,
OpraHU3MEHHOM, TOMYJISAIIMOHHOM
U DKOCHUCTEMHOM YPOBHSAX

VYraybnennslii yposeHs. 11
knacc» B.b 3axapos, C.I.
MamoHTOB,
SKmacchttps://www.yaklass.ru/
https://resh.edu.ru/

83

buocdepa — obmierianerapHas
o0ostouka 3emiu

VYuebnuk «O01mas Onoorus.
VYraybnennslii yposeHs. 11
kiacc» B.b 3axapos, C.I.
MaMOHTOB,
SKnacchttps://www.yaklass.ru/
https://resh.edu.ru/

84

85

VYuenne B. U. Bepnaackoro o
ouocdepe

3aKOHOMEPHOCTH CYIIECTBOBAHUS
ouochepsl

Vuebuuk «O01as O1onorus.
YrmyOnennslit ypoBeHs. 11
kinacc» B.b 3axapos, C.I.
MamoHTOB,
SAKmacchttps://www.yaklass.ru/
https://resh.edu.ru/

VYyeonuk «O01asa Onomorus.
VYrayOneHHslii yposeHs. 11
knace» B.b 3axapos, C.T.
MaMOHTOB,
SKmacchttps://www.yaklass.ru/
https://resh.edu.ru/

86

Kpyrosopots! BemiecTs u
OMOTCOXMMHYECKUE ITUKITBI

Vuebuunk «O0Imas O1MoI0rus.
VYraybnensslii yposeHs. 11
kiacc» B.b 3axapos, C.I.
MaMoHTOB,
SIKmacchttps://www.yaklass.ru/
https://resh.edu.ru/

87

30HaNIBHOCTE OHOChEpHI.
OcHOBHBIE OMOMBI CYIIN

Vueobnuk «O6mias onomorus.
VYraybnennslii yposeHs. 11



https://www.yaklass.ru/
https://resh.edu.ru/
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88

YcroitunBocTh Orocheps

kimace» B.b 3axapos, C.I'.
MaMoOHTOB,
SKmacchttps://www.yaklass.ru/
https://resh.edu.ru/

Vuebuuk «O01as 01oinorus.
VYraybnennslii yposeHs. 11
kimace» B.b 3axapos, C.I'.
MamoHTOB,
SKmacchttps://www.yaklass.ru/
https://resh.edu.ru/

89

DKOJIOTHYECKHE KPpU3UCHI U UX
IIPpUYUHBI

Vuebnuk «O06mas O1noorus.
Yrmy0neHnslit ypoBeHs. 11
kiacc» B.b 3axapos, C.I.
MaMOHTOB,
SKnacchttps://www.yaklass.ru/
https://resh.edu.ru/

90

91

Bo3aeiicTBrue yeioBeka Ha
ouochepy

AHTpPOTIOTEHHOE BO3/ICHCTBHE HA
pacTUTEIBHBIN U )KUBOTHBIN MU

VYyeoOnuk «O01as Onomorus.
VYraybnensslii yposeHs. 11
kiacc» B.b 3axapos, C.I.
MamoHTOB,
SKmacchttps://www.yaklass.ru/
https://resh.edu.ru/

Yuebnuk «O01as Onoorus.

YrinyOneHnslit ypoeHs. 11
kmace» B.b 3axapos, C.I'.
MaMOHTOB,
SIKmacchttps://www.yaklass.ru/
https://resh.edu.ru/

92

OxpaHna npupo/sl

VYueonuk «O0mas 6uoIorus.
VYraybnennslii yposeHs. 11
ximace» B.b 3axapos, C.I'.



https://www.yaklass.ru/
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MaMoOHTOB,
SIKmacchttps://www.yaklass.ru/
https://resh.edu.ru/

OcHOBHEBIE IMPHUHIUIIBI

VYuebnuk «O01mas O1noorus.
YrirybneHnsrit ypoBeHs. 11
knacc» B.b 3axapos, C.I.

93 YCTOMYHUBOIO pa3BUTHUSA
MaMoOHTOB,
e SKmacchttps://www.yaklass.ru/
https://resh.edu.ru/
Vuebuuk «O01as O1onorus.
PannonansHoe YrinyOneHHbI#i ypoBeHb. 11
04 IIPUPOIOIIOIL30BAHUE U knace» B.b 3axapos, C.I'.
COXpaHeHHEe OMOJIOTMYECKOTO MamoHTOB,
pasHooOpasus 3emiu SKmacchttps://www.yaklass.ru/
https://resh.edu.ru/
Vuebunk «O011as 6uoIorus.
Vriay0aeHHbIN ypoBeHb. 11
O06o01IeHue 1T0 TeMe Y P
. knacc» B.b 3axapos, C.I.
95 «MukposBosonus u eé
MaMOHTOB,
PE3yJIbTaTRL SKmacchttps://www.yaklass.ru/
https://resh.edu.ru/
VYuebnuk «O011as OHOIorus.
i .11
OGoG1Lere 10 TeMe VYrayOneHHbIH yPOBEHD
.. kmace» B.b 3axapos, C.T.
96 «MaxkposBotonus u €€
MaMmoHTOB,
pesyJIbTaThl» SKmacchttps://www.yaklass.ru/
https://resh.edu.ru/
OGOBILIEHHE 110 TeMe VueOHMK «O6Iimﬁ Ouosorus.
VYriyOneHHbId ypoBeHs. 11
97 «IIpoucxoxxaeHue u pa3sBUTHE

JKA3HU HA 3eMiie»

kmace» B.b 3axapos, C.I'.
MamoHTOB,
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98

O60061eHue o Teme
«IIponcxoxaeHue 4yenoBeKa —
AHTPOIIOTCHE3»

SIKnacchttps://www.yaklass.ru/
https://resh.edu.ru/

Vuebuuk «O01as 01onorus.
VYraybnennslii yposeHs. 11
kimace» B.b 3axapos, C.I'.
MaMoOHTOB,
SKmacchttps://www.yaklass.ru/
https://resh.edu.ru/

99

100

O06006111eH1E 10 TEME «IKOJIOTHS —
HayKa O B3aMMOOTHOIICHHUSX
OpPraHH3MOB»

O60061enne o Teme «OpraHu3mbl
U cpea OOuTaHUs»

Vuebnuk «O0mas O1noorus.
YrmyOnennslit ypoBeHs. 11
kinacc» B.b 3axapos, C.I.
MamoHTOB,
SKnacchttps://www.yaklass.ru/
https://resh.edu.ru/

VYyeoOnuk «O01as Onomorus.
VYrayOneHnslii yposeHs. 11
knace» B.b 3axapos, C.T.
MamoHTOB,
SKmacchttps://www.yaklass.ru/
https://resh.edu.ru/

101

102

00001eHue 1Mo TeMe «IKOJIOTUL
BHUJIOB U TOMYJISIINAN

O6006menue mo Teme «buocdepa —
riao0anabHast SKOCHCTEMAY

Vuebuuk «OO01as OHOI0THs.
VYraybnennslii yposeHs. 11
kmace» B.b 3axapos, C.I'.
MaMOHTOB,
SIKmacchttps://www.yaklass.ru/
https://resh.edu.ru/

YueoHuk «O0Imas OHMOI0rusl.
VYraybnennslii yposeHs. 11
kiace» B.b 3axapos, C.I.
MaMoHTOB,

SIKmnacchttps://www.yaklass.ru/



https://www.yaklass.ru/
https://resh.edu.ru/
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https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://www.yaklass.ru/

‘ https://resh.edu.ru/

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME
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YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA3ZOBATEJIBHOT' O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI VI YHEHUKA

* buonorus, 10 knace/ benser JI.K., Jemviun .M., Ky3uenosa JI.H. u npyrue; nox penakuueii bensiepa
K., Iprmmmma .M., AkmronepHoe oomiectBo «M3natenbetBo «IIpocBerenuey
* buonorus, 11 xnace/ benser JI.K., Bopomun I1.M., Aeiviun .M. u npyrue; noj peaakiuei bensera

J.K., Oemvmmana M., AkumonepHoe o6riectBo «M3narensctBo «IIpocBemieHue

METOIUYECKHUE MATEPHUAJIBI IJI51 YUYUTEJIA

MeTtoanueckoe nmocodue

HOUDPPOBBIE OGPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETU UHTEPHET
http://bio.1september.ru

http://college.ru/biologiya/

http://www.eco.nw.ru

http://www.sbio.info

http://www.darwin.museum.ru



JIneT KOHTpOJIA

Hdara Leas nmpoBepku 3ameyanus Cpok ucnoJiHeHust Hoanuce
_.202__ | CooTBeTCcTBHE TTonoxenuro 0
paboueil mporpamme IO Y4EOHBIM
npenMeram, kKypcam B JIIT MAOY
«COlLI Ne3», TpeOOBaHUIM
cootBercTByOmuUx OI'OC, O®OII
202__ | Ycrpanenue 3amedaHuii







