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NNOSICHUTEJIBHAS 3AITUCKA

[Iporpamma no yueGHoMy npenmety "buonorus” (nanee - OM0OI0THs) HA YPOBHE CPETHETO
obmero oopazoBanuss YMK «Cdepa xuzam» aBtopoB- B. b. 3axapos, A. FO.[{ubyneBckuii u
ydyeOnuka o 6uosnioruu B.b. 3axapos, C.I'. MamonToB, H.. Connn, E.T. 3axaposa. buosnorus.
Oo6mas Ouonorus. 10-11 xmace, yrnyonéunsiii ypoBeHb. M., [poda, 2017, BkItOUEHHBIH B
denepanbHblii epeueHsb, pazpadorana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-
®3 «O6 obpazoBanuu B Poccuiickoit @eneparuny, @I'OC COO, Konnenmuu mnpenoaBaHus
ydeOHoro npeaMera «bruonorus» u OCHOBHBIX MOJOXEHUHU (exepanbHON paboyell mporpamMmbl
BOCIIMTAHUS.

VYueOunpiii npeamer «buonorus» yriyonéaHoro ypoBHs wusyudeHus (10-11 xmaccsl)
SBJIAETCS OJHUM M3 KOMIIOHEHTOB IpeIMeTHOW 00nacTu «EcTecTBEHHO-Hay4HbIE MPEAMETHI.
Cormacao monoxenusm DPI'OC COO mnpodunbHble y4eOHBIE NpPEaMEThI, H3ydaeMmble Ha
yIIIyOJIEHHOM YPOBHE, SIBJISIFOTCSI criocoOoM auddepeHimaniu oO0y4eHrsl Ha YPOBHE CPEIHETO
o0miero o0pa3oBaHUs M MPHU3BAHBI O0ECHEUUTH MPEEMCTBEHHOCTh MEXy OCHOBHBIM OOIIUM,
CpeIHUM OOIIUM, CpPeTHUM MpodeccHOHANbHBIM U BBICHIMM OOpa3oBaHueM. B To ke Bpems
KaX/IbI M3 3TUX Y4eOHBIX MPEIMETOB JOJDKEH ObITh OPUEHTHPOBAH HA MPHOPUTETHOE PEIICHUE
00pa3oBaTeNIbHBIX, BOCIIUTATEIbHBIX M PAa3BUBAIOLIMX 33/a4, CBA3aHHBIX C MPOdOpUEHTAIUEH
o0yJaromuxcss W CTUMYJIHPOBaHHUEM HHTEpeca K KOHKPETHOW 00JacTW HAydyHOTO 3HaHUS,
CBSI3aHHOTO C OwWoJIOTHEH, MEIUIMHOW, JKOJOTHEH, TMCUXOJIOTHEH, CIOPTOM WM BOCHHBIM
JIeJIOM.

[Iporpamma mo yuebHoMy mpenmery "buosorus” maér mpencraBieHue O IEM U 3a/1adax
u3ydeHus yueOHoro npeamera «buonorus» Ha yriyOIEHHOM ypOBHE, ONpenesieT 00si3aTeNbHOe
(VHBapuaHTHOE) TPEAMETHOE COJAEpKaHHEe, €ro CTPYKTYpUpPOBaHHME MO pas3ieliaM M Temawm,
pacripesielieHue 10 Ki1accaM, peKOMEHAYeT MOCIeI0BaTeIbHOCTh U3YUEeHUs yueOHOro MaTepuaa
C Y4Y€TOM MEXMPEAMETHBIX M BHYTPHUIPEAMETHBIX CBs3€i, JOrMKM Yy4eOHOro mnpoiecca,
BO3pacTHBIX OCOOEHHOCTEN oOydwaromuxcs. B mporpamMme mo Ouosiornu peaan3oBaH MPUHIIMIT
MIPEEMCTBEHHOCTH C HW3y4YeHHEeM OHOJOrMHM Ha YypOBHE OCHOBHOTO 0OIIero oOpa3oBaHUs,
Omarofaps 4eMy [POCMAaTpHUBAeTCS  HAMpPaBICHHOCTb Ha  MOCIEAYIOllee  pPa3BUTHE
OMOJIOTMYECKUX 3HAHUW, OPHEHTUPOBAHHBIX Ha (OPMUPOBAHHE €CTECTBEHHO-HAYUYHOTO
MHUPOBO33PEHUS, IKOJOTUUYECKOTO MBIIUICHUS, TPEJCTaBICHUH O 3J0pOBOM oOpa3e >KHW3HU, Ha
BOCIIHTaHHE OEpeKHOTO OTHOLICHHsI K OKpy)Karolled NpupogHoi cpere. B mporpamme mo
OMOJIOTMHM TaK)Ke IOKa3aHbl BO3MOXKHOCTH ydeOHOro mnpeamera «buonorusy B peanuszanuu
tpeboBanuit ®PI'OC COO k MmiIaHUPYEMBIM JUYHOCTHBIM, METAlpEJAMETHBIM M HpPEAMETHBIM
pesyabrataM oOy4deHHs W B (OPMHUPOBAHMM OCHOBHBIX BHJOB YYEOHO-TI03HABATEIHHON
JESTEeTBHOCTH OOYYaIOUINXCSl MO OCBOCHHUIO COJAEp)KaHUS OHMOJIOTHYEeCKOro 00pa3oBaHUsS Ha
YPOBHE CpeTHEro 0011Iero 00pa3oBaHuUs.

VYueOusblii npeamer «buonorus» Ha ypoBHE cpelHero ooumiero oOpa3zoBaHHs 3aBepllacT
Ouonoruueckoe oOpa3oBaHUe B IIKOJIE U OPHEHTUPOBAH HA pACHIMpPEHHE U YIIIyOlleHUue 3HAHHIA
oOydarolmuxcs O OKUBOM TpUpOJE, OCHOBaX MOJEKYJISIPHOW M KIETOYHOM OHOIOoruu,
SMOPHOJIOTUH U OMOJIOTHH Pa3BUTHS, TC€HETHUKH, CEJeKIMH, OMOTEXHOJOTHH, 3BOJIOIMOHHOTO
YUEHUS U 3KOJIOTUH.

Nzyuenne yuebHoro npeamera «buomorusy Ha yriyOleHHOM ypOBHE OPUEHTHPOBAHO Ha
MOJTOTOBKY OOYyYaromuxcs K TOCIEAYIOUIEeMY MOJTYYSHUIO OHOJOTHYecKOro oOpa3oBaHUS B
By3axX U OpPraHM3alMsIX CPEIHEro npodeccuoHaIbHOro obpa3zoBaHus. OCHOBY €ro cojaep KaHus
COCTaBJISIET CUCTEMa OHMOJOTMYECKMX 3HAHWM, MOJIYYEHHBIX MPH H3YyYEHUU OO0yYarolmMMHCS
COOTBETCTBYIOIIMX CHUCTEMATHUYECKUX pa3/ieloB OHOJOTMM Ha YpPOBHE OCHOBHOTO OOIIETO



obpazoBanus, B 10—11 kiaccax 3T 3HaHUS NOJTYYalOT pa3BUTHE. Tak, pacIIUpeHbl U yTiIyOJIeHbI
OMOJIOTHYECKHE 3HAHUS O PACTEHHSX, XHBOTHBIX, rpudax, OakTepHsX, OpraHW3Me YeIOBEKa,
O0IMX 3aKOHOMEPHOCTSIX JKM3HM, MJONOJHHUTEIBHO BKIIOYEHBI OHMOJIOTUYECKHE CBEICHUS
IIPUKJIAJHOTO U IOMCKOBOIO XapakTepa, KOTOPbIE MOKHO HCIOJIb30BaThb KaK OPUEHTUPBI IS
nocneayrouero Beidopa npodeccun. Bo3moxkHa Takke MHTErpanus OMOJIOTMYECKUX 3HAHUU C
COOTBETCTBYIOLIMMHU 3HAHUSAMHU, ITOJyYEHHBIMU O0YYarOIUMUCS NPU U3yYeHUH (PU3MKH, XUMUH,
reorpaguu U MaTeMaTHUKH.

CrpykTypa mnporpammbsl 1o ydeOHOMy mnpenmery "buosorus" oTpakaeT CHCTEMHO-
YPOBHEBBIM U 3BOJIOIMOHHBIN MOAXOABI K HM3y4deHHIO Ouonoruu. COriacHO MM, U3y4yaroTcs
CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE JUJISl )KUBBIX CUCTEM PA3HOTO YPOBHS OpraHHU3aliH,
HBOJIIOIMHM OPraHMYECKOro MHpa Ha 3emile, COXpaHeHHs OHOJOTHYECKOTO pa3HO0Opasus
miaHeTel. Tak, B 10 kiacce HW3ydarOTCsi OCHOBBI MOJIEKYJSIPHOW W KJIETOYHOM OWOJIOTHH,
SMOPHUOJIOTUN M OMOJIOTUU Pa3BUTHSI, TEHETUKH U CEJIEKIIMH, OMOTEXHOJIOTMH U CUHTETUYECKOM
OMOJIOTUH, aKTYaIM3HPYIOTCS 3HaHMS OOydaromMxcs Mo OOTaHMKe, 300J0TMH, AHATOMUH,
¢uznonorun yenoseka. B 11 kmacce u3yuaroTcst 3BOJIOIMOHHOE yU€HHE, OCHOBBI 3KOJIOTHU U
yueHue o buocdepe.

VYuebublii mnpenmer «buonorus» Tpu3BaH O0OECIEYUTh OCBOEHHE OOyYarOIMIUMUCS
OMOJIOTUYECKNX TEOpUH W 3aKOHOB, HWJCH, NPHUHLIUIIOB M TPABWI, JIEKAIUX B OCHOBE
COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTUHBI MHpa, 3HAHUW O CTPOEHHH, MHOT0OOpa3uu U
0COOEHHOCTSIX KIIETKH, OpraHM3Ma, MOIMYJIALUH, OMOLEHO03a, JKOCHCTEMBI, O BbIJIAIOLINXCS
HAy4YHBIX JOCTH)KCHUSAX, COBPEMEHHBIX HCCIEAOBAHUAX B OHMOJIOTMH, MPHUKIAIHBIX acHeKTax
Ouosiornueckux 3HaHWM. /[ pa3BUTHS M MOJAEp)KaHUS MHTepeca o0ydaromuxcs K OMOJIIOTuu
Hapsy CO 3HAYMTENbHBIM 00BEMOM TEOPETUYECKOI0 MaTepualla B COJEPKAHUU MPOrpaMMBbl 110
OHMOJIOTHH TPEAYCMOTPEHO 3HAKOMCTBO C UCTOPHEH CTAHOBJICHUS W PA3BUTHS TOW WU WHOU
o0ylacTi OMOJIOTHH, BKJIAJIOM OTEYECTBEHHBIX M 3apyOEkHBIX YUYEHBIX B pellleHHE Ba)KHEHIINX
OHMOJIOTMUECKUX M SKOJIOTHYECKHUX TPOOIIeM.

Hesas n3yyenust yue6Horo npenmera «bruomorus» Ha yrimyO0nEHHOM ypOBHE — OBJIa/ICHUE
00y4aroIMMHUCS 3HAHUSMH O CTPYKTYpPHO-(YHKIHMOHAJIbHON OpraHM3allid >KHUBBIX CHCTEM
pa3HOro paHra v NpuoOpeTeHrne yMEHH MCIOIb30BaTh 3TU 3HaHMS B (OPMUPOBAHUN HHTEpEca
K onpeaenéHHoN o0nacTu MpodecCHOHANBHON NeATeTbHOCTH, CBA3aHHON ¢ OMOJOTHEN, WIn K
BbIOOpY yueOHOTr0 3aBe/leHHs Il TPOAOIKEHHUS OHOIOTHYECKOro 00pa3oBaHMs.

JlocTiKeHne 1eJiM M3ydeHus: yuyeOHoro npeamera «buonorus» Ha yriryOnéHHOM ypOBHE
o0ecreunBaeTcs pelIeHUueM CIeyIomuX 3a4au:

OCBOGHHE OOYyYaIOUMUCS CUCTEMBl OHOJOTMYECKMX 3HAHWWA: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPHSX, KOHICTIHUAX, TUMOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX W MpaBUIIaX,
COCTaBJIAIONIMX COBPEMEHHYIO E€CTECTBEHHO-HAYYHYIO KapTHHY MHpa; O CTPOEHHH,
MHOT000pa3ui U OCOOEHHOCTSAX OMOJIOTMYECKHX CHCTEM (KJIETKa, OpraHu3M, MOMYJsLus, BU],
OuoreoneHo3, Ouocepa); O BBIIAIOIUXCA OTKPBITUAX M COBPEMEHHBIX MCCIEIOBAHUAX B
OHOJIOTHU;

O3HAaKOMJIGHHE  OOyYaloIUXcsi €  METOJAaMU  TIO3HAaHUS  JKUBOM  NPHUPOJBIL:
UCCIIEI0BATEILCKUMH METOIaMU OMOJIOTHYECKUX HayK (MOJICKYJISIPHOM M KJI€TOYHON OMOJIOTHH,
SMOPHOJIOTUN ¥ OMOJIOTUU PA3BUTHSI, TCHETUKU M CEJIEKIIUH, OMOTEXHOJIOTHH U CHHTETUYECKOM
OMOJIOTUH,  TAJCOHTOJIOTUH, OSKOJOTHWH); METOJAMH  CaMOCTOSITEIBHOTO  IPOBEICHHUS
OMOJIOTUYECKUX HWCCIeOBaHUN B Jabopatopuu U B Tpupoze (HaOmoaeHHe, H3MEpEeHUeE,
AKCIIEPUMEHT, MOJICTTUPOBAHHUE);



OBJIaJIeHUE OO0YYaIOIUMHCA YMEHHUSMHU: CaMOCTOSTEIIBHO HAaXOAWTh, aHAJTU3UPOBATh U
UCTIOJIB30BaTh OMOJIOTUYECKYIO HH(POPMAIIHIO; TI0JIH30BATHCSI OMOIIOTUIECKON TEPMUHOJIOTUEN 1
CHMBOJIMKOM; YCTaHaBIMBAaTh CBSI3b MEXAYy pa3BUTHEM OWOJNOTMM W  COIMAJIBHO-
HSKOHOMHMUYECKUMHM M 3KOJIOTMYECKUMH IpoOJeMaMH 4elI0BEYeCTBa; OLICHUBATh IOCIEICTBUS
CBOEHM JesATeNbHOCTH MO OTHOIICHMIO K OKpY’Kalolled NpUpOAHON cpeae, COOCTBEHHOMY
3I0POBBIO M 3[I0POBBIO OKPYXKAIOIIMX JIIOJieH; OOOCHOBBIBATH U  COOJIOAATh  MeEpbI
npodMIaKTUKN WHPEKIMOHHBIX 3a00JIeBaHUM, MpaBWiia MOBEACHHUA B NPUPOAE U obecredeHus
0€301acHOCTH COOCTBEHHOW KM3HENCATEILHOCTH B UPE3BBIUANHBIX CUTyalMSX MPUPOIHOTO U
TEXHOTEHHOTO XapaKkTepa; XapaKTepu3oBaTb COBPEMEHHbIE HAy4yHbIE OTKPBITUS B 00JacTu
OHoJIOruu;

pa3BUTHE y O00YYaIOIIMXCS MHTEIJIEKTYyalbHBIX U TBOPYECKUX CIIOCOOHOCTEW B Ipoliecce
3HAKOMCTBA C BBIJAIOLIMMUCS OTKPBITUSIMM M COBPEMEHHBIMHM MCCJIEIOBAHUSAMHU B OHOJIOTHH,
pelaeMpIMi €10 IpobsieMaMu, METOJI0JIOTHEH OHMOJIOrMYECKOTO MCCIeI0OBaHUs, MPOBEICHUS
HKCHEPUMEHTANIbHBIX HUCCIIEOBAaHMM, peleHus OWOJOTMYeCKUX 3a/1ad, MOJEIMPOBAHUS
OMOJIOTNYECKUX OOBEKTOB U MPOLIECCOB;

BOCIIUTaHHE y OOYUaIOMIMXCs IIEHHOCTHOTO OTHOIIEHUS K JKUBOM MPHUPOJE B LIEJIOM U K
OTACTbHBIM €€ O00beKTaM U SBICHUSAM; (HOpPMUPOBAHHME 3KOJOTMYECKOW, TI'eHETHUECKOM
IPaMOTHOCTH, OOILEH KyJbTypbl NMOBENEHUS B MPHUPOAE; HHTEIPALUU €CTECTBEHHO-HAYUYHBIX
3HAHUII;

npuoOpereHre o0yyaromUMHUCs KOMIIETEHTHOCTH B PAllMOHAIBHOM IPUPOAONOIb30BAHUI
(cobmroieHne TpaBUJ TOBENEHUS B TPHUPOAE, OXpaHbl BHJIOB, 3KOCHUCTEM, Ouochepsl),
COXpaHEHUU COOCTBEHHOTO 3JI0POBbsI M 3[0POBbS OKpYXaroIIUX JtoJei (coOmoaeHus mep
npopuIakTUKu ~ 3a0oneBaHui, oOecriedyeHHe  O€30MAaCHOCTH  KM3HEICSATEIBbHOCTH B
Ype3BbIYANHBIX CUTYaLUsAX IPUPOJIHOTO U TEXHOICHHOI'O XapaKTepa) Ha OCHOBE MCIIOJIb30BAHUS
OMOJIOTMYECKUX 3HAHUI M YMEHUH B MOBCETHEBHOM JKU3HU;

CO3JIaHWE YCIIOBHHM JJII OCO3HAHHOTO BBIOOpa OOYYArOIIMMUCS WHIMBUAYAIbHON
00pa3oBaTENbHON  TPAGKTOPHUH, CIIOCOOCTBYIOIIEH TOCIEAYIOUeMy Mpo(hecCHOHATEHOMY
CaMOOIIPEJICJIEHUIO, B COOTBETCTBUM C HHJIMBUAYAJIbHBIMU HHTEPECAMU U MOTPEOHOCTAMHU
pervoxa.

OOmiee yuCcIO YacoB, OTBEJICHHBIX HA H3yueHHE OWOJOTMM Ha YIIyOJIEHHOM YpOBHE
cpenHero obOmero oOpa3oBaHus, coctaBiseT 204 gaca: B 10 kimacce — 102 gaca (3 vaca B
Henento), B 11 kimacce — 102 gaca (3 yaca B Hefienio).

Ot0op oOpraHu3alMOHHBIX  (GOPM, METOJOB M CpPeACTB OOy4yeHHs OUOJOrHH
OCYIIECTBISIETCS C YYETOM cleUu(UKH €ro coAepaHHsl U HalpaBICHHOCTH Ha MPOJOJIKEHHE
Ouosorndeckoro 0o0pa3oBaHUS B OpPraHU3AIMAX CPEAHEro Npo(ecCHOHAILHOTO M BBICIIETO
oOpazoBaHwUs.

OO0s13aTeNIbHBIM YCIIOBHEM IpU 0Oy4eHUH OMOJIOTMM Ha YIIIyOJIEHHOM YpOBHE SIBISIETCS
IpOBE/IeHUE JIAOOPAaTOPHBIX M MpakTHYeckux pabor. Tawke ydacTHe o0OydarouMxcs B
BBIMIOJIHEHUM  TPOEKTHBIX U y4yeOHO-UCCIIeOBATENbCKUX padOT, TeMaTHKa KOTOPBIX
OIIpEEIAETCSl YUYUTEIEM Ha OCHOBE HMEIOLIUXCS MaTepHaIbHO-TEXHUUYECKUX PECYpCOB H
MECTHBIX MIPUPOJHBIX YCIOBHH.



COILEPKAHUE OBYYEHUSA

10 KIIACC
ConepxaHue TpoOrpamMMbl, BBIICIEHHOE KYpCu8oM, HE BXOJIUT B MPOBEPKY TOCYIAPCTBEHHOM
utoroBol arrectanuu (I'NMA).
Tema 1. buosiorusi kKak HayKa

CoBpeMeHHass OuoOJIOTHSI — KOMIUIEKCHasi Hayka. KpaTkas ucropusi pa3BUTHS OMOJIOTHH.
buonoruueckue Hayku M u3ydaemble MMM MpoOsiembl. DyHIaMeHTalbHbIE, NMPUKIAJHbIE U
MMOMCKOBBIE HAyYHBIE UCCIICIOBAHUS B OMOJIOTHH.

3HaueHue Ouonoruu B (POPMHUPOBAHMH COBPEMEHHOH €CTECTBEHHO-HAYYHOW KapTHHBI
mupa. I[lpodeccun, cBszanHpie ¢ Ouonorueid. 3HayeHHEe OHOJNOTUU B TMPAKTUYECKOM
NESATEeIbHOCTH YE€JIOBEKa: MEJULMHE, CEeIbCKOM XO3SHCTBE, IPOMBIIUIEHHOCTH, OXpaHe
MIPUPOIBI.

JdeMoHcTpanun

[Toptpetsr: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. Hapsun, Y. ['apseii, I
Mennens, B. WU. Bepuanckuii, W. II. IlaBnos, M. . Meunuxkos, H. W. Basunos, H. B.
Tumodeer-Pecosckuit, [Ix. Yorcon, ®@. Kpuk, [1. K. benses.

Tabmump! 1 cxembl: «CBsI3b OMOJOTHH C APYTUMHU Haykamu», «CucteMa OMONIOTHYECKUX
HayK».

Tema 2. ’KuBble cucTeMbl U X H3YUYE€HHUE

JKuBble cucTembl Kak mpeaMeT u3ydeHusi Ouonoruu. CBOWCTBA JKUBBIX CUCTEM: €IHHCTBO
XUMHUYECKOTO COCTaBa, MAMCKPETHOCTb M LEJIOCTHOCTh, CJOXHOCTh M YINOPSIOYEHHOCTD
CTPYKTYpbl,  OTKpPBITOCTh, = CAMOOpTraHM3alMs, CaMOBOCIIPOM3BEICHHE, Pa3APaXKUMOCTh,
M3MEHYHMBOCTb, POCT U pa3BUTHE.

YpOBHH OpraHu3alMd KUBBIX CHCTEM: MOJICKYJISIPHBIN, KJIETOYHBIM, TKaHEBBIH,
OpraHU3MEHHBIN, MOMYJIALIMOHHO-BUOBOM, 9KOCHUCTEMHBIN (6HroTEeoIIeHOTHYECKUI),
o6uocdepubiit. IIponeccrsl, mpoucxondiye B XUBBIX cucTeMaX. OCHOBHBIE MPU3HAKU YKUBOTO.
Kuznp kak (opma cymecTBOBaHUS MaTepuu. Hayku, n3ydaromne *KUBbIE CUCTEMBbl HA Pa3HBIX
YPOBHSIX OpraHu3aIiu.

N3ydenne XUBBIX CUCTeM. MeToabl Omoyiorndeckoid Haykw. HaOmronenwe, m3mepeHue,
SKCIEPUMEHT, CHUCTEMaTh3auus, MeraaHaiu3. [loHATHE O 3aBUCMMOM W HE3aBUCUMOM
nepemeHHoil. [lmanupoBanue nskcnepumenTta. [loctaHoBka u mpoBepka runote3. Hynepas
runotes3a. [lonsTie BoIOOpKH U €€ nocToBepHOCTh. Pa3dpoc B Gmonornueckux naHHbIX. OLeHka
JIOCTOBEPHOCTH TOJIYYEHHBIX Pe3yabTaToB. [IpUUMHBI MCKaXEHUsl pe3yJIbTaTOB HKCIIEPUMEHTA.
[loHsiTHE CTATUCTUYECKOTO TECTA.

JdeMoHcTpanun

Tabmumpr u cxembl: «OCHOBHBIE TIPU3HAKU KU3HU», «buonornueckue cucremsl», «CBoiCTBa
KUBOM MaTepum», «YPOBHHM OpPraHMU3alMM KUBOW HpUpoabDy, «CTpOEeHUE KUBOTHOM KIIETKWY,
«Txanu KUBOTHBIX», «CHCTEMBI OpPraHOB YEJIOBEYECKOTO OpraHuzMa», «buoreoneHosy,
«buocdepay, «MeTobl U3YUSHHS )KUBON TPUPOIBD.

O6opynoBanue: 1a00OpaTOpHOE 00OPYAOBAHKE JIJIsl TPOBEACHUS HAOIOICHUI, U3MEPECHH,
AKCIIEPUMEHTOB.

IIpakTHyeckas padora «Vcrnonb3oBaHne pa3IUYHBIX METOJIOB MIPU U3YUEHHUH KUBBIX CUCTEMY.
Tema 3. buosiorust KiIeTKu

Krnetka — cTpykTypHO-(YHKIIMOHATBHAS €IUHUIA KUBOTO. VICTOPUS OTKPBITHUS KIIETKH.
Pabotsr P. I'yka, A. JleBenryka. Kmerounas teopust (T. IlIBann, M. llneiinen, P. Bupxos).
OCHOBHBIE TIOJIOKEHUS] COBPEMEHHON KJIETOYHON TEOpHUH.



MeTtoabl MOJEKYJISIpHOW M KIETOYHOM OMOJIOTMH: MHKPOCKOIUS, XpoMmaTorpadus,
anekTpodope3, METOA  MEYEHbIX aTOMOB, au(pdepeHIuanrbHoe  IeHTpUYTHpOBaHHUE,
KyJIbTUBUPOBAHHUE KIETOK. M3yueHue QukcuposamHvix Kiemox. DIEKTPOHHAsS MHUKPOCKOIIHSL.
Kounghoxanvnasn muxpockonus. Bumanvhoe (npusicuznennoe) uzyyeHue Kiemox.

JdeMoHcTpanumn

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

Tabmuip! u cxembl: «CBETOBOM MUKPOCKOI, «NEKTPOHHBIA MUKpPOCKOMy, «McTopus pa3BUTHS
METOJI0B MUKPOCKOIIUI.

OOGopynoBaHue: CBETOBOM MHKPOCKOI, MHKPOIIPENapaTbl pPaCTUTEIbHBIX, JKUBOTHBIX U
OaKTepUATBHBIX KIICTOK.

IpakTnyeckas padora «l3yueHne MeTOIOB KIETOYHOH Ownonoruu (xpomarorpadusi,
anekTpodopes, muddepennmnansaoe nenTpudyruposanue, [TLP)».

Tema 4. Xumnueckasi Opranu3anusi KJIeTKH

XUMHYECKUN COCTaB KIETKU. Makpo-, MUKPO- U YJIbTPaMHUKPO3JIEMEHTHI. Bona u e€ posb
KaK pacTBOPUTENS, pEareHTa, ydacTue B CTPYKTYPHUPOBAaHUU KIIETKH, TEIUIOPETYJISLHUN.
MuHepanbpHbIe BEIIECTBA KIETKH, UX OHoorudeckas pojib. POk KaTHOHOB M aHHOHOB B KJIETKE.

Oprannueckue BellecTBa KiIeTKU. buonorndeckue nonuMepsl. benkn. AMUHOKHCIOTHBIN
coctaB OenmkoB. CTpykTypbl OenkoBoil Monekyinbl. [lepBuuHast cTpykTypa Oenka, MenTHaHas
CBs3b. BTOpuuHas, TpeTudHas, yeTBepTUYHas CTPYKTyphl. [leHarypaums. CBoiicTBa O€nKoB.
Knaccudukanus 6enkoB. bruonornueckune GpyHKIun 6enkoB. [lpuonui.

VYrineBonbl. MoHOCaxapuipl, AWCaxapuibl, OJWTOCAXapUAbl W TMojucaxapuabsl. OOmuit
IUIaH CTpOoeHus: U (UBMKO-XMMHUYECKHE CBOMCTBA YINeBOAOB. buonornyeckue ¢GyHKIUH
YIJIEBOJIOB.

Jlunuasl.  T'mapodunsHO-TUApOQOOHBIE  cBoiicTBa.  Kiaccudukamuss — JTHUIUAOB.
Tpurauuepusl, Gochoaunuasl, BOCKH, cTepouibl. buonorndeckue Gpynkiuu aunuaoB. O6mue
CBOWCTBA OWOJIOTMYECKHX MEMOpaH — TEKydYecTb, CIIOCOOHOCTh K CaMO3aMBIKAHHIO,
MOJIyIPOHUIIAEMOCTb.

Hyxkneunoseie kuciotsl. JJHK u PHK. Ctpoenue HykinemHOBBIX KHUCIOT. HykiaeoTumisl.
[Tpunnun xkomrmementapHoctu. I[lpaBuno Yapradda. Crpykrypa AHK — nBoitras crimpais.
Mectonaxoxaenue u ouonornueckue ¢pynkiuu JJHK. Bunst PHK. ®ynkunun PHK B kiietke.

Crpoenune moiekynbl AT®. Makpospruueckue cBsizu B Mosiekyie AT®. buonornyeckue
¢yukuun  AT®. BoccTaHoBIEHHBIE TEPEHOCYMKH, UX (QYHKIUM B KIeTKe. [Ipyeue
Hykneozuompugocgpamor  (HTD). CexBennpoBanue  JIHK.  Memoowr  ecenomuxu,
MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CrpykTypHas Ouoyiorusi: OMOXUMHUYECKHE U OMO(PH3MUECKUE HCCIICIOBAHUS COCTaBa H
MIPOCTPAHCTBEHHON CTPYKTYypbl OuoMmonekyn. Mooeruposanue cmpykmypsvl u  @yHKyui
Ouomonekyn u ux Komniekcos. KomnvromepHulil Ou3atin u OpeaHudecKuti Cunme3s O6UOMONEKYI U
UX HENPUPOOHBIX AHANO0208.

JdemoHcTpannun

IToprpersr: JI. Ilomunr, Jx. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pankinun, ®. Canrep, C.
IIpy3unep.

Huarpammsl: «Pacnpenenenre XUuMUYeCKUX 3JIEMEHTOB B HEXKUBOI npupone», «Pacnpenenenue
XUMHUYECKUX 3JIEMEHTOB B KUBOU MPUPOAE».

Tabmuup! u cxemsl: «llepuonnyeckas Tabauna XUMHYECKUX 3JIEMEHTOBY, «CTPOEHHE MOJIEKYJIbI
BOo/b», «BemectBa B coctaBe opraHu3moBy», «CTpoeHHe MOJeKybl Oenkay, «CTpyKTypbl



0enKoBOM MoOJeKynb», «CTpoeHHEe MOJIEKYJ YIiIeBoAoB», «CTpoeHHE MOJEKYN JIHUIHIOBY,
«HyxnenHosble KUcnoTe», «Ctpoenne mosnekynsl ATDy.

ObopynoBanue: XUMUYECKas IOCy1a M 000pyT0BaHHE.

JladopaTopnasi padora «OOHapykeHHE OCTTKOB C TOMOIIBbIO KaYeCTBEHHBIX PEAKITUI.
JlaGopatopHasi padora «VcciaegoBaHne HYKIEMHOBBIX KHCIIOT, BBIJICIICHHBIX M3 KIETOK
Pa3IMYHBIX OPTAaHU3MOBY.

Tema 5. CTpoenune u yHKUNM KJIETKH

Tumel kIeTOK: 3ykapuoTHyecKkass W THpokapuotuueckas. CTpyKTYpHO-(QYHKIHMOHAIbHBIE
00pa3oBaHMsI KIETKH.

Crpoenne TpOKapUOTHYECKOW KieTku. Kierounas creHka Oaktepuii W apxei.
OcoOeHHOCTH CTPOEHUS TeTepoTpO(HON U aBTOTPOPHON MPOKAPUOTHIECKUX KIETOK. MecTo u
POJIb IPOKAPHOT B OUOIIEHO3aX.

Crpoenune u (HyHKIMOHUPOBAHHE 3yKapHOTHUYecKoW kieTku. [lma3zmarudeckas memOpaHa
(mnazmanemma). CTpykTypa IUta3MaTuueckoii wmemOpaHbl. TpaHCIOPT BeUIECTB Yepes
MJIa3MaTHYECKyl0 MeMOpaHy: mnaccuBHbIN (auddysus, obneruénHas auddysus), aKTUBHBIN
(mepBUYHBIA U BTOPUYHBIN aKkTHBHBIM TpaHcnopt). ITomymponumaemocts mMeMOpansl. Pabota
HATPHUI-KaJIMEeBOro Hacoca. DHAOIMTO3: MUHOIMTO3, paronnTo3. Dk301uTo3. Kierounas creHka.
CtpykTypa 1 GyHKIUHU KIETOYHON CTEHKH PACTECHHUH, TPHOOB.

Hurormazma. Iluto3zons. Lurockener. [IBmwkenue mutomiazmbl. OpraHOWABI KJIETKH.
OnHomeMOpaHHbBIE OPraHOUBI KIIETKH: 3HmorutazMartuyeckas cetb (JI1C), ammapar [onbmxw,
JU30COMBI, UX CTpoeHHe U GYHKIMH. B3auMocBs3b 0HOMEMOpAHHBIX OPTraHOMIOB KIIETKH.
CtpoeHue TrpaHyJSIpHOIO peTukyiyma. Mexanusm wnanpaénenus oeixose 6 IIIC. Cunres
pactBopuMbIXx  OenkoB. CuHTE3  KJIETOUYHbIX MeMmOpaH. [nmagkuit  (arpaHyispHBIN)
sHIOMIa3MaTuYeckuii peTukynyM. CekperopHas ¢yHkuus ammapara [omabmxu. Moougurkayus
benxoe 6 annapame I onvoorcu. Copmuposeka benxos 6 annapame I 01602 cu. TpaHCTIOPT BEIIECTB
B KjeTke. Bakyonu pacturenbHbix KieTok. Kiterounsiit cok. Typrop.

[loryaBTOHOMHBIE OpraHOWIBl KJIETKM: MHUTOXOHAPUH, IUIacTuibl. [lpoucxoorcoenue
mumoxonopuii u naacmuo. Cumbuoecenes (K.C. Mepeaxckosckuii, JI. Mapeynuc). CtpoeHue u
GyHKIUM  MUTOXOHApUA © mactul. llepBuuHble, BTOpUYHBIE W CJIOXHBIE ILJIACTHUIBI
(OTOCUHTE3UPYIOUINX JYKAPUOT. XJIIOPOIJIACTBI, XPOMOIUIACTHI, JEHKOMIACTHI  BBICIIUX
pacTeHuil.

HememOpanubie opranouabl kiaetku CTpoeHHe U (YHKUMH HEMEMOPaHHBIX OPraHOM]IOB
KIeTku. Pubocombl.  Ilpomesicymounvie  puramenmol. MuxpopumamMeHTsl. AKmuHogvle
Mukpoghunamenmol. MPBIIICUHBIE KICTKU. AKMUHOBblEe KOMNOHEHMbl HEeMbIUEUHbIX KIEmOK.
MuxkpoTtpybouku. Knerounsnii mentp. CTpoeHHE W JBWKEHHE KIYTUKOB M pPECHHYEK.
Muxkpotpy6ouku nuroriasmsl. Llentpuons. berku, accoyuuposanuvie ¢ Mukpoguiamenmamu u
muxpompyboukamu. Momophvie benxu.

SAnpo. OGonouka siipa, XpOMaTUH, KapHoIUIa3Ma, SAPBIIIKA, UX CTPOCHHE U (PYHKIIUU.
SnepHsbiii 6enkoBbI MaTpUKC. [IpocTpaHCTBEHHOE PACIIONOKEHHE XPOMOCOM B MHTEpP(ha3HOM
aape. dyxpomamun u 2emepoxpomamun. benku XpomMaTHHa — THCTOHBL. J[umamuxa s0epHoll
006010YKU 8 MUmo3e. 0epHulil mpancnopm.

Knerounsle  BritoueHusi.  CpaBHMTENbHAasT  XapakTEpUCTUKAa  KIETOK  3YKapHOT
(pacTuTeNnbHOMN, )KUBOTHOM, TPUOHOI).

JdemoHcTpaunu
[Toprpetsr: K.C. MepexkoBckuit, JI. Maprymnuc.



Tabmuuel u cxembl: «CTpoeHHE 3YKapHOTHUYECKOW KIETKH», «CTpOeHUE KMBOTHOH KIIETKH»,
«CTpoeHre pacTUTENbHOM KieTkw», «CTpoeHue MUTOXOHIpum», <«Sapo», «CtpoeHue
MPOKAPUOTUYECKON KIIETKI.

OOopynoBaHue: CBETOBOH MMKPOCKOI, MHKpONpenapaTsl pPacTUTEIbHBIX, MHBOTHBIX
KJIETOK, MUKpOTpenapaTbl 0aKTepHallbHbIX KIETOK.

JlaGopaTopHas pa6ora «/3yueHne cTpoeHUs KJIETOK Pa3IUUHBIX OPraHU3MOBY.
IIpakTnyeckas padora «/3ydeHne CBONCTB KJIETOYHON MEMOpPaHbI».

JlaGopaTtopnas pabora «lVccremoBaHue IIa3MoONM3a W JIEIJIa3MOJIM3a B PACTHUTENIBHBIX
KIIETKaX».

IIpakTnyeckas padora «l3ydyeHue ABMKEHUS HUTOIIIA3Mbl B PACTUTEIbHBIX KIETKaX».

Tema 6. O0MeH BeliecTB M NIpeBpallleHNe JHEPTUH B KJIeTKe

AccuMWISILMA ¥ AUCCUMMIISILMS — JIB€ CTOPOHBI MeTabonu3ma. Tumbl oOMEeHa BEIEeCTB:
aBTOTpOpHBIH U  rerepoTpodHbIi. VYwyacTHe KucIopoJa B  OOMEHHBIX Ipolieccax.
OHepreruyeckoe oOecrneyeHne KieTku: npeBpameHne AT® B 0OMeHHBIX Mpoleccax.
@depMeHTaTUBHBIM XapakTep peakuuil KiIeTodyHoro meradonnsma. DepMeHTbI, MX CTPOCHUE,
cBoiicTBa W MexaHusM neictBui. Kodepmentsl. OTianums (epMEHTOB OT HEOPraHUYECKHUX
KaTaJn3aTopoB.  belku-akTuBaTOpsl U OCJKU-WUHTHOMTOpPHL.  3aBHCHMOCTH  CKOPOCTH
(epMEeHTATUBHBIX PEAKIHIA OT PA3IMIHBIX (PAKTOPOB.

[lepBUuHBI CHHTE3 OpraHMYECKHUX BeIIeCTB B KieTke. DoTocuHTe3. AHOKCUEeHMbIN U
oxcuzennvllti  pomocunmes 'y oakmepuii. Ceemocobuparowjue nucMenmvl U NUSMEHMbl
peaxkyuonHoz2o yermpa. Ponb XjoporsactoB B npouecce ¢orocuHTe3a. CBeToBas U TEMHOBas
¢bazpl. Pomoovixanue, Cs, Cy. u CAM-munevr ¢pomocunmesa. IIpogyKTUBHOCTh (DOTOCHHTE3A.
BnusiHue pa3nuuHbIX GakTOpOB HA CKOPOCTh (POTOCHHTE3a. 3HaUeHHE (POTOCHHTE3A.

XemocuHTe3.  Pa3HooOpazue  OpraHM3MOB-XEeMOCHHTETHKOB:  HUTPUDUIUPYIOIIUE
OakTepuu, jkene300aKTeprn, cepoOaKkTepru, BOAOPOAHbIE OaKTepuH. 3HAYCHUE XEMOCHHTE3a.

AmnaspoOHbIe opraHu3Mel. Buner Opoxenus. [IpogykTel OpoKEeHHs U MX UCIIONb30BaHUE
YEJIOBEKOM. AHA’pOOHBIE MHUKPOOPTaHM3MBI KaK OOBEKThl OMOTEXHOJOTUU W BO30YIUTETH
OosesHel.

AdpoOHBIE OpraHM3MBI. JTalbl JHEpreTHdeckoro ooOmeHa. [loAroTOBUTENBHBIA ATar.
I'mukonmn3 — 6eCKUCIOPOIHOE pacLIeNIeHUE TIIHOKO3BI.

buonorudeckoe OKHCIEHHE, WIN KIETOYHOE JAbIXaHHe. Poib MUTOXOHIpUI B Ipoleccax
ouonoruueckoro okucienus. Lukmuueckue peakiun. OxucnurtensHoe (ochopuarpoBaHue.
Ouepeus membpannozo epaduenma npomonos. Cunmez AT®: paboma npomounou ATD-
cunmasel. llpenMymiectBa a’dpoOHOTO IyTH OOMEHa BEMIECTB TIepe] aHadPOOHBIM.
D PeKTUBHOCTH YHEPTETHUECKOTO OOMEHA.

JdemoHcTpaunu

[Toptpersr: Ix. Ilpuctin, K. A. Tumupszes, C. H. Bunorpanckuii, B. A. Durensrapar, I1.
Mutuem, I'. A. 3aBap3uH.

Tabnuue! u cxemsl: «POTOCHHTESY, «DHEpPreTHUeCKUit 0OMen», «buocunres 6enka», «CtpoeHue
bepmenTa», « XeMOCHHTE3).

OO6opynoBaHue: CBETOBOM MHUKPOCKON, 00OpyIOBaHME MAJIsi HPUTOTOBJICHUS MOCTOSHHBIX U
BPEMEHHBIX MUKPOIIPETIapaToB.

JlaGopaTtopnasi padora «M3ydyeHue KaTaTUTHYECKOW aKTUBHOCTH (EpMEHTOB (Ha IMpHUMeEpe
aMMJIa3bl WK KaTalla3bl)».

JladopaTopnasi padora «/3ydeHne QpepMEHTaTUBHOTO pACIICIICHUS MEPOKCHAA BOJOPOJA B
PaCTUTENBHBIX U )KUBOTHBIX KIJIETKAX).



JlaGopaTopHas padora «CpaBHEHHE NPOLIECCOB (POTOCHHTE3a U XEMOCHUHTE3a».
JladopaTopHasi padora «CpaBHEHHE TTPOILIECCOB OPOKEHUS U JIBIXaHUSD.
Tema 7. HacieacTrBeHHasi MH(pOpMalUs U peaiu3anus eé B KIeTKe

Peaknuu marpuyHoro cuuresa. IIpyHIMI KOMIZIEMEHTAPHOCTH B PEAKLMAX MATPUYHOIO
cuHTe3a. Peanmzanus HacieactBeHHoW wWHMopmaruu. ['eHeTHYeCKWid KOJA, €ro CBOWCTBA.
Tpanckpuniuss — marpuunblii cuHte3 PHK. TIpuHumnel TpaHCKpUNIMu: KOMILUIEMEHTAPHOCTb,
AHTUTAPATJIEITBHOCTh, aCUMMETPUUHOCTh. Co3spesanue mampuunvix PHK 6 sykapuomuueckou
knemxe. Hexooupyrowue PHK.

Tpancnsauus u e€ srambl. Yuactue TpaHcnopTHeix PHK B OnocunTese Genka. YcnoBus
onocunTesa Oenka. KogupoBanue aMuHOKHCIIOT. Poste pubocoM B OnocuHTE3e OenKa.

Coepemennvie npedcmasnenus o cmpoeruu 2enog. OpraHuszalysi TeHoMa y MPOKapuoT U
dyKapuoT. Perymsimus akTHBHOCTH TeHOB y mpokapuorT. ['mmore3a omepona (P. XKakoo, XK.
Mano). Monekynapuvle mexaHusmvl 2Kcnpeccuu 2eHog y oykapuom. Ponv xpomamuna 6
peayaayuu pabomsi 2enog. Perymsius 0OMeHHBIX MpolieccoB B KieTke. Kiierounslii romeocTas.

Bupycol — HekneTounbsle GOpMBI KU3HU U OOJIUraTHbie napa3uThl. CTpoeHHE MPOCTHIX U
CIIO)KHBIX BHPYCOB, PETpOBHpPYCOB, OaktepuodaroB. Kuzmennvii yuxn JHK-codepocawjux
supycoe, PHK-cooepoicawux supycos, bakmepuogazos. Obpamnas mpanHckpunyus, pesepmasa,
unmezpasa.

Bupycuble 3a0oineBaHMs ueloOBeKa, JKUBOTHbIX, pacrteHui. CIIN, COVID-19,
collMajbHbIE U METUIIUHCKUE TPOOIIEMBI.

buoungpopmamuxa: unmezpayus u ananus o6onvuiux maccusos («bigdata») cmpyxkmyprvix
ouonocuveckux OanHvix. Hanomexmonocuu 6 oOuonocuu u meouyure. Ilpocpammupyemvle
dynkyuu b6enxos. Cnocodvl 00CmasKu 1eKapcme.

JdeMoHcTpanun

[Moptpetsr: H. K. Konsios, J. U. iBanoBckuii.

Tabmuipe! 1 cxeMmbl: «brocunaTe3 Oenkay, «I eHeTHUeckuii Koy, «Bupyce», «bakrepuodarmy.
IIpakTuyeckas padora «Co3gaHue MoOAEIU BUPYCay.

Tema 8. ’Ku3HeHHBIN HUKJ KJIETKHU

Knerounsii mwkmn, ero mepuoanl u peryismus. WMuatepdaza m mMuto3. OcoOeHHOCTH
MpoleccoB, mpoTekaromux B uHTepdase. [loaroroska kiueTku k aeneHuro. [IpecuHTeTnyeckuii
(MOCTMUTOTUYECKHI), CUHTETUUECKUA U TOCTCUHTETUYECKHH (MPEMUTOTUYECKHI) MEePUOIbI
uHTEpQa3bl.

Matpuunsiii  cunte3  JIHK -  pemnukanumsa.  Ilpunnunsr  permukanuu  JIHK:
KOMIUIEMEHTApHOCTh,  IOJIYyKOHCEpBATHUBHBIN  CHHTE3, AaHTUNApaJJIeNIbHOCTh. MexaHu3m
perummkanuu  JIHK.  Xpomocombr. Ctpoenue xpomocom. Temomepsl u  Ternomepasa.
XPOMOCOMHBIN HAOOp KJIETKU — KapUOTHIL. J[MTIJIOMIHBIN M TarIONJIHBIA HAOOPhI XPOMOCOM.
['omonornynbie XxpoMocoMel. [1010BBIE XPOMOCOMBEI.

Jenenne knetkn — MuTo3. CTaauu MUTO3a M MPOUCXOMASIINE B HMX MPOLECCHl. THUIBI
murto3a. Kapuoknnes u nutokunes. buonornueckoe 3HaueHre MUTO3a.

Perynsmuss MuTOoTHYECKOrOo IMKIA KJIeTKU. [IporpamMmmupyemasi KieTouHass TUOENb —
aroImnTo3.

Knerounoe simpo, XxpoMocombl, (pyHKIIMOHAIbHAS TeHOMUKA. Mexanusmbl npoaughepayuu,
oughghepenyuposku, cmapenus u eubenu kiemox. «L{ugpposas kiemkay — buoungopmamuueckue
Mooenu QyHKYUOHUPOBAHUSL KILeMKU.

JdeMoHcTpanumn



Tabmuupel u  cxembl: «KU3HEHHBIM IMKI KIETKH», «MuT03», «CTpoeHHEe XpPOMOCOMY,
«Permmukanus JTHK.

ObopynoBaHue: CBETOBOM MHKpPOCKOI, MHUKpompenapaTsl: «MHUTO3 B KJIETKaX KOpeIKa
JIyKay.

JlaGoparopHas padora «/3yueHne XpoMOCOM Ha FOTOBBIX MUKPOIIpENapaTax».
JlaGopatopHas padora «Habmronenue MuTO3a B KJI€TKax KOHUMKA KOPELIKa JyKa (Ha TOTOBBIX
MHUKpOHIpenapaTax)».

Tema 9. CTpoenne n pyHKIMH OPraHu3MoB

buonoruueckoe  pazHooOpasue  opraHu3moB.  OJHOKJIETOYHBIE,  KOJOHHUAJBHBIC,
MHOT'OKJIETOYHBIE OPTaHU3MBI.

Oco0eHHOCTH CTPOEHUS U KU3HEAEATEIbHOCTU OJHOKJIETOYHBIX OpraHu3MoB. bakrepun,
apxeu, OJIHOKJIETOYHbIE T'PUOBI, OJHOKJIETOUHbIE BOAOPOCIH, APYrue NpoTUCThl. KoloHnanbHbIe
OpraHU3MBl.

B3aumocBs3p 4acTeil MHOTOKJIETOYHOIO OpraHu3Ma. TkaHu, opraHsl U CUCTEMBI OPIaHOB.
Opranusm kak exuHoe nesoe. 'omeocras.

Txanu pactenuil. Tumbl pacTUTENBHBIX TKaHEH: oOpa3oBarenbHas, IOKPOBHas,
NPOBOJIAIIAs, OCHOBHAsA, MexaHHueckas. OCOOEHHOCTH CTPOEHUs, (PYHKIUH M pacroioXeHUs
TKaHEH B OpraHax pacTECHUM.

TkaHM JKMBOTHBIX M  4YeJlOBEeKa. TUIBI JKUBOTHBIX TKAHEH: JIUTENIHAIbHASA,
COeAMHUTENbHAs!, MbllIeyHas, HepBHas. OCOOEHHOCTH CTpOEHHUs, (PYHKIMH U PaCHOIOKEHHS
TKaHEHN B OpraHax KMBOTHBIX U YEJIOBEKA.

Opransl. BeretaTuBHBIE M T€HEPATUBHBIE OpraHbl pacTeHUH. OpraHbl U CUCTEMBI OPraHOB
KUBOTHBIX U 4eoBeka. DyHKIIMU OPraHOB U CUCTEM OpPI'aHOB.

Onopa Tenma opranusmoB. Kapkac pacrenuil. CkeneTsl  OAHOKIETOYHBIX U
MHOTOKJIETOYHBIX )KUBOTHBIX. Hapy»Hblli 1 BHyTpeHHUII ckeneT. CTpOeHUE U TUIIBI COEAUHEHHUS
KOCTEH.

JIBvkeHue OpraHu3MoB. JIBIDKEHHE OJHOKIIETOYHBIX OPTraHU3MOB: amMEOOUHOE,
KTYTUKOBO€, PECHHYHOE. JIBM)KEHHME MHOTOKIETOYHBIX PpACTCHWM: TPONMU3MBI M HACTHUHU.
JIBM>KeHre MHOTOKJIETOUHBIX )KUBOTHBIX U YeJIOBEKa: MblllIeyHas cuctema. Peduekc. CkenerHeie
MBILIIBI U UX paboTa.

IIntanue opranusmos. llornomienne BoxbI, YIVIEKMCIOrO ra3a U MUHEPAJIbHBIX BELICCTB
pacteHussMU. IluTaHue >KUBOTHBIX. BHYTpPHUIIOIIOCTHOE M BHYTPUKIETOYHOE IIHILIEBAPEHUE.
IIuTanne NMO3BOHOYHBIX XMBOTHBIX. OTHENbI NMUIIEBAPUTENIBHOTO TpakTa. IluimeBapurenbHble
xkenesbl. [InmeBapuTenpHas cucTeMa 4enoBeKa.

Jlprxanue opranu3MoB. Jlpixanue pactenuid. [[pixanue sxuBoTHBIX. Juddy3us ra3oB uepe3
NOBEpXHOCTh KieTKU. KokHoe apixaHue. [lpIxaresnbHas MOBEpXHOCTh. KabepHoe u j€rouHoe
JbpIXaHue. /J[pIXaHWe TO3BOHOYHBIX >KMBOTHBIX W YEJIOBEKA. OBOJIOLHMOHHOE YCIIOKHEHUE
CTpPOCHMsI JIETKUX II03BOHOYHBIX JKMBOTHBIX. JlpIXaTenbHas cUCTEMa 4ejaoBeKa. MexaHusm
BEHTWISALIMU JIETKUX Y NITUI] U MIIEKONUTAIOUIMX. Perynsanus nsixanus. /{pixarenbHble 00bEMBI.

TpaHcopT BelECTB y OpraHu3MoOB. TpaHCIOPTHBIE CUCTEMBI pacTeHHH. TpaHcmopr
BELIECTB Yy JKMBOTHBIX. KpoBeHocHass cucrema u €€ opransl. KpoBeHOCHass cucrema
MO3BOHOYHBIX JKMBOTHBIX M uenoBeka. Cepjue, KpPOBEHOCHBIE cOCYIbl M KpoBb. Kpyru
KpOBOOOpalieHus.  OBOJIIOLIMOHHBIE  YCIOXHEHMSI  CTPOEHMSI  KPOBEHOCHOM  CHCTEMBI
MIO3BOHOYHBIX KUBOTHBIX. PaboTa cepiua u e€ perynsanus.

Beinenenne y opranusmoB. Belnenenwe y pacrteHuil. BblaeneHue 'y  KMBOTHBIX.
CoxpatutenbHble Bakyonud. Opranbl BbieneHus. QPuibTpanus, cekpelus M oOpaTHoOe



BCACBhIBaHUE KaK MEXaHU3MbI pPa0OThl OPraHoB BblAeIeHUA. CBs3b MOJOCTH Tella ¢ KPOBEHOCHOM
U BBICIUTENIBHON cucTeMaMM. BpljieneHne y Mo3BOHOUHBIX JKMBOTHBIX M denoBeka. [loukw.
Crpoenue u pyHKImonupoBanue Hegpona. OOpa3oBaHUE MOYH Y YETIOBEKA.

3ammTa y OpraHu3MoOB. 3alluTa y OJHOKIETOYHBIX OpraHu3moB. Cropsl OakTepwii U
LUCTHI MPOCTENIINX. 3aluTa Y MHOTOKJIETOUHbIX pacteHnil. Kyrtnkyna. CpencrBa naccuBHOW U
XUMHYECKOH 3aUTEl. OUTOHIIUILI.

3ammTa y MHOTOKJIETOUYHBIX )KMBOTHBIX. [[OKPOBBI M MX MPOU3BOIHBIE. 3alllUTa OpraHu3Ma
or Oone3Heil. MMMyHHass cuctema uenoBeka. KIeTOUHBIW M TyMOpaJbHBI HMMYHHTET.
Bpoxnéuubplii ©M  NpHOOpPETEHHBIM  creUUpUUECKU HUMMYHUTET. TeopHus KIOHAJIbHO-
cenektuBHOro ummynuteta (I1. Spmux, @. M. bepuer, C. Tonerasa). BocranutenbHbie OTBETHI
opranu3moB. Posib BpOKIEHHOIO UMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUI.

PasgpaxkuMocTe M perynauus y OpraHu3MoB. Pa3ipakumMocTb y OJHOKIETOYHBIX
opranu3MoB. Takcucel. PazapakuMocTe W perymnsuus y pacreHuid. PocToBble BemiecTBa U UX
3HaYEHHUE.

HepBHas cucrema u pednexropHas perynsuus y >KUBOTHBIX. HepBHas cuctema u eé
OTHENbl. DBOJIOLMOHHOE YCIOXHEHHE CTPOCHHMSI HEPBHOM CHCTEMBI Y JKHUBOTHBIX. OTHENBI
TOJIOBHOT'O MO3ra TMO3BOHOYHBIX KHMBOTHBIX. Peduiekc u peduekropnas ayra. besycioBHeie u
YCIIOBHBIE PEIIEKCHI.

I'yMopanbHast peryisiuss ¥ SHIOKPHUHHAs CUCTEMa >KMBOTHBIX M 4yesioBeka. JKenessl
SHJIOKPUHHOM CHCTEMBbI M HX TOpMOHBI. JleiicTBME TOpMOHOB. B3aMMOCBsI3b HEPBHOW W
SHIOKPUHHON cucteM. [ umoranamo-runodusapHas cuctema.

JdemoHcTpauuu

IToptpert: NU. I1. I1aBnos.

Tabmuer u  cxembl: «OIHOKJIETOYHBIE BOAOPOCIN», «MHOTOKIETOYHBIE BOJOPOCIHY,
«bakrepun», «IlIpocreiimme», «Opranbl LBETKOBBIX pacTeHH», «CHUCTEMBI OpraHOB
MO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee cTpoeHHe HaceKoMbIX», «TKaHU pacTeHMiD»,
«KopneBbie cucremsl», «Ctpoenue credns», «CTpoeHue JIHCTOBOW MIAacTHHKW», «TkaHu
XKUBOTHBIX», «Ckener uvemoBeka», «llumeBapurensHas cucrema», «KpoBeHOCHas cucreMay,
«/lpixarenpHasg  cucrema», «HepBHas cucrema», «Koxa», «MpblniedyHas cucTEMay,
«BploenurenbHas cucreMay», « OHIOKpPHHHAsA cucrema», «CtpoeHue Mplsh», «MMMyHUTET?,
«Kumeunononoctueiey, «CxemMa nuTaHusl pacTeHHiD», « KpOBEHOCHbBIE CUCTEMBI MTO3BOHOYHBIX
KHUBOTHBIX», «CTpoeHue ruapb», «CTpoeHne niuaHapun», « BHyTpeHHee cTpoeHue 10KIEBOro
yepBs», «HepBHast cucrema pwid», «HepBHas cucrema nsarymku», «HepBHas cucrema
nmpecMbIKaromuxcsa», «HepBHasg cucrema nrTuny, «HepBHas cucremMa MIIEKONHUTAIOMIMXY,
«HepBHas cucrema uenoBekay», «Peduaexc.

O6opynoBaHue: CBETOBOM MUKPOCKOII, MHUKpPOIpenapaThl OJHOKJIETOYHBIX OPraHU3MOB,
MUKpoIpenaparsl TKaHel, paKOBUHBI MOJUIFOCKOB, KOJJIEKIIMHM HACEKOMBIX, UTJIOKOKUX, KUBBIE
AK3EMILISIPhl KOMHATHBIX PACTeHUM, repOapuy pacTeHUI pa3HbIX OTNEJIOB, BIa)KHbIE MPENapaTh
KUBOTHBIX, CKEJIEThl TTO3BOHOYHBIX, KOJUIEKIIUN OECIIO3BOHOYHBIX )KUBOTHBIX, CKEJIET YeJIOBEKa,
o0opynoBaHUE Uil JIEMOHCTPAllMM TIOYBEHHOTO W BO3AYUIHOTO IUTAHUS PACTECHUH,
pacuiernyieHus Kpaxmaia M OelIkoB ToJ JeiicTBueM (pepMeHTOB, OOOpyJOBaHUE IS
JI€MOHCTPALIMU OIBITOB MO U3MEPEHUIO KU3HEHHON EMKOCTHU JIETKUX, MEXaHU3Ma JbIXaTeIbHBIX
JBUKEHHUH, MOJIEIN TOJIOBHOT'O MO3Ta Pa3INYHbIX KUBOTHBIX.

JlaGoparopnas padora «/3yueHue TkaHel pacTeHUN».
JlaGopaTtopHas padora «/3yueHne TkaHel )KUBOTHBIX».
JlabopaTopHasi padora «/3ydyeHne OpraHoB LIBETKOBOTO PACTEHUS.



Tema 10. Pa3MHOXkeHHe 1 pa3BUTHE OPTaHNU3MOB

DopMBbI pa3MHOKEHHUSI OPTaHU3MOB: Oecroioe (BKIII0Yasi BEr€TaTUBHOE) M TOJI0OBOE. BUIbI
0€ecroJoro pa3MHOKEHHS: TIOYKOBAaHHE, CIIOPYJIALUS, pparMeHTalus1, KIOHUPOBAaHHUE.

[TonoBoe pasmuoxkeHue. IlonoBeie kieTku, win TrameTbl. Meiio3. Crtaguum Meiosa.
[ToBenenne xpomocoM B Meno3e. Kpoccunrosep. brosnorndeckuii CMpICiI MeH03a U MOJOBOTO
npouecca. Meio3 1 ero MecTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzaponpimeBoe  pa3zButue. l'ameroreHe3 y JKMBOTHBIX. [loyoBble — Kene3bl.
OOpa3oBaHue M pa3BUTHE MOJOBHIX KIeTOK. CrepmaroreHe3 u ooreHe3. CTpoeHHE IOJIOBBIX
KIIETOK.

OmnonoTBopeHrne U 3MOpPHOHANIBHOE pa3BUTHE KUBOTHBIX. CIOCOOBI OIJIOJOTBOPEHMS:
Hapy’KHOe, BHyTpeHHee. [lapreHorenes.

NunuBunyansHOE pa3BUTHE OPTraHU3MOB (OHTOTeHE3). IMOPHOIOTHS — HayKa O Pa3BUTHH
opraHusMoB. Mopghozenes — 00na u3 enasuvix npoobaem smopuonocuu. Konyenyus mopgpoeernos
u mooenu mopgozeneza. Ctanuu 3MOprUoOreHes3a >KMBOTHBIX (Ha mpuMepe Jsryuku). Ipodiexue.
Tunsl npoGnenus. Jemepmunuposannoe u Hedepmunuposaruoe opobaerue. bracmyna, munol
onacmyn. OCOOCHHOCTH APOOIEHUS MIICKOMUTAIONUX. 3apOIbIIIeBbIC JTUCTKU (TacTPYJIISIHs).
3aknagka OpraHoB M TKaHEW W3 3apOJBIIIEBBIX JINCTKOB. B3ammMHOE BiMAHHME YacTel
pa3BHBAOIIEroCS 3apojpiia (IMOpPHOHANBHAS WHAYKIHWS). 3aKiajgka IUlaHa CTPOCHUS
KUBOTHOTO KaKk pe3yJbTaT HUEPAPXUYECKUX  B3aMMOJCHCTBUN TE€HOB. BiusHue Ha
AMOpPHOHATILHOE Pa3BUTHE PA3IUYHBIX (PAKTOPOB OKPYIKAIOIIEH CPEIbl.

Poct u pasButue xuBOTHBIX. I[locTamOpuoHanbHbIE mnepuoxa. Ilpsimoe u HempsMmoe
pazButue. Pa3Butme ¢ meramopdo3oM y O€CrmO3BOHOYHBIX U TIO3BOHOYHBIX IKHUBOTHBIX.
buonornueckoe 3HaueHuE NPSIMOrO U HENPSIMOTO Pa3BUTHS, UX PACIPOCTPAHEHHE B MPHUPOE.
Tunel pocta XUBOTHBIX. DaKTOpBl peEryyislMU pocTa >KUBOTHBIX U 4enoBeka. Craguu
NOCTAMOPHOHATIBHOTO PA3BUTUSL y KUBOTHBIX M dYeloBeka. Ilepuojpl OHTOreHe3a uenoBeKa.
Crapenue 1 cMEpPTh KaK OMOJIOTHYECKHE MTPOIECCHI.

PasmHoxxenne u paszButue pactenuil. ['amerodur m cmopodur. Meiio3 B KU3HEHHOM
nukie pacrennit. OOpa3oBaHue cmop B Tpolecce Meho3a. [ameroreHe3 y pacTeHHUH.
OmmogoTBOpeHNE W Pa3BUTHUE PACTUTEIBHBIX OpPraHu3MoB. J[BOWHOE OIUIOJOTBOPEHUE Y
[[BETKOBBIX pacTteHuii. OOpa3zoBaHue U Pa3BUTUE CEMEHHU.

MexaHu3MBbl PETYJISIIUN OHTOT€HE3a Y PACTEHUN U dKUBOTHBIX.

JdeMoHcTpanun

[Moprpetsi: C. I'. Hapamun, X. [llneman.

Tabmumer w1 cxembl: «BereratmBHOe pasMHOXKEHHE», «THIBI 0ecmojioro pa3MHOKEHUS,
«Pa3MHOXKEHHE XJIaMUIOMOHAIb», «Pa3MHOXeHHE H3BIUIEHBD), «Pa3MHOXKEHHUE TUIAPBD,
«Menoz», «Xpomocombl», «l'amerorenes», «CTpoeHue SMIEKIETKH W CIEPMATO30UAay,
«OcHOBHBIE CcTanuu OHToreHesa», «llpsmoe u Hempsmoe pasButue», «Pa3zButue Mmaiickoro
Kyka», «PazBurue capanum», «Pa3Butue asarymkmn», «J{BoiiHOE OIIIOJOTBOPEHUE Y LBETKOBBIX
pacteHui», «CTpOE€HHE CEMSIH OJHOJOJIBHBIX M ABYAOJBHBIX pacTEeHUN», «’KM3HEHHBIN LHUKII
MOpPCKOM  KamycTel», <«JKuM3HEHHBIM LUKI MXa», <OKM3HEHHBIM LMKJI HAnOpPOTHUKAY,
«OKW3HEHHBII LUK COCHBDY.

O6opynoBaHue: CBETOBOM MUKPOCKOII, MUKpOIpEenaparhl SHLEKIETOK U CIEPMaTO301 0B,
Mozienb «L{uKIT pa3sBUTHS JIATYLIKI.

JlaGopatopnass  paGora  «l3ydyeHwe CTpOEHHS  TOJOBBIX  KJIETOK HA  TOTOBBIX
MUKpOTpenaparax».



IIpakTuyeckass padora «BbisBICHUE TPU3HAKOB CXOJCTBA 3apOJBIIIEH MO3BOHOYHBIX
KUBOTHBIX)».

JladopaTopnasi padora «CTpoeHre OpraHoOB Pa3MHOKEHUS BBICIIIMX PACTECHUI.

Tema 11. I'eHeTHKa — HayKa 0 HACJIEACTBEHHOCTH U U3MEHYMBOCTH OPraHU3MOB

HcTtopusi craHoBieHHUS W pa3BUTHUA TeHETUKM Kak Hayku. PabGotel I'. Menpens, I'. ne
@®puza, T. Moprana. Ponp oTedecTBeHHBIX YYEHBIX B pa3BuTuu reHeTHku. PabGoter H. K.
Konbmona, H. U. BaBunosa, A. H. benosepckoro, I'. JI. Kapneuenko, 0. A. ®uwiunuenko, H. B.
Tumodeena-Pecosckoro.

OCHOBHbIE TEHETUUECKUE MOHATUS U CUMBOJIBI. | OMOJIOTMUHBIE XPOMOCOMBI, aJlIeJIbHbIE
TeHbI, aJbTEPHATHBHBIC TNPU3HAKHU, JOMUHAHTHBIM M PELECCUBHBIM NpPU3HAK, TOMO3HUIOTA,
reTepo3UroTa, YHUCTas JUHUS, THOPHIBI, TeHOTHI, (eHOTUN. OCHOBHBIE METOJbI TCHETUKH:
THOPUIOJIOTHUECKHUH, ITUTOIOTUYECKHUA, MOJIEKYIISIPHO-TCHETHUECKHIA.

JdeMoHcTpanumn

[Hoptpetsr: I'. Mennens, I'. ge ®pusz, T. Mopran, H. K. Konsuos, H. 1. BaBunos, A. H.
benosepckuii, I'. JI. Kaprieuenko, 0. A. ®ununuenko, H. B. Tumodeer-PecoBckmii.

Tabmuip! u cxeMbl: «MeTobl TeHeTUKIY», «CXEMBI CKPEIIIMBAHHS.

JlaGopaTopHnasi pa6oTa «/Ipo3oduia kak 00BEKT Fr€HETHUECKUX UCCIICIOBAHUIY.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Mounorubpunnoe ckpeuBanue. [lepBelii 3akoH MeHzaens — 3aKoH €IMHOOOpPA3Ms
ruOpuI0B TepBoro mokojeHus. [IpaBuio gomuHMpoBaHMs. Bropoi 3akoH MeHuens — 3aKOH
paciuervieHust Ipu3HakoB. LluTonoruueckre 0OCHOBBI MOHOTHOPUIHOTO CKpeluBanus. [ unoresa
YUCTOTHI TAMET.

Anammsupytoiee  ckpemuBaHue.  [IpoMexyTouHbI ~ XapakTep — HacleIOBaHUS.
Pacuenienue npu3HakoB MpU HEMIOJIHOM JTOMUHUPOBAHUHU.
JurubpunHoe ckpemmBaHue. Tpetwit 3akoH MeHaens — 3aKOH HE3aBHCHMOTO

HacJIeIOBaHMS MTPU3HAKOB. [lUTOMIOrHYecKkrne OCHOBHI TUTUOPUIHOTO CKPEIINBAHMUS.

Cuermiennoe HacnenoBanue npuszHakoB. Padotsl T. Moprana. CuersieHHOe Hacjie/I0BaHHue
T€HOB, HApYyILIEHUE CLETUICHUS MEXy TeHaMH. XPOMOCOMHAsl TEOpHUs HACJIEICTBEHHOCTH.

I'enetnka mosa. XpoOMOCOMHBI MEXAHHM3M OIPEACIICHHs IoJa. AyTOCOMBI M TOJOBBIE
XpOMOCOMBI. ['OMOraMeTHbIii M reTeporaMmeTHblii 1OJ. ['eHeTHdeckas CTpPyKTypa IIOJIOBBIX
xpomocoM. HacnenoBanue npru3HaKoB, CLHEIUIEHHBIX € TIOJIOM.

I'enorun kak wnenoctHas cucrema. llnedorponuss — MHOXECTBEHHOE JICHCTBUE TI'€HA.
MHoOeCTBEHHBIM ayulenu3M. B3aumoneicTBue HealeNbHBIX T'eHOB. KOMIIJIEMEHTapHOCTS.
Onucra3. [lonmumepus.

I'eHeTUeCcKUi KOHTPOJIb PpA3BUTHS pPACTCHUM, JKMBOTHBIX M 4YEJIOBEKAa, a TaKKe
(GU3NOTIOTMYECKUX MPOLECCOB, MOBEACHMA W KOTHUTUBHBIX (yHKuuMil. ['eHeTnueckue
MEXaHM3Mbl CUMOMOTEHe3a, MEXaHU3Mbl B3aMMOJICHCTBUS «XO3fMH — MapasuT» U «XO35iUH —
MHUKpOOHOM». ['eHeTHuecKue acieKThl KOHTPOJIS U U3MEHEHHs HaclleICTBEHHON HH(pOopMaluy B
MTOKOJICHUSIX KJIIETOK M OPTaHU3MOB.

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

Tabmuupr u cxemsl: «I[lepBbiit u BTOpoit 3aKoHB Menaens», « Tpetuil 3akon Menzaens,
«AHanu3upylollee ckpemuBanuey», «HenonaHoe nomuHnpoBanue», « CLEIIEHHOE HacleJ0BaHUE
IIPU3HAKOB y Apo3oduisy, «I'eHeTuka nona», «Kapuorun yenosekar», «Kapuorun apo3opuisny,
«Kapuotun nruns», « MHOKECTBEHHBIN aJlienu3M», « B3anMoaencTere reHoBy.



O6opynoBanue: MOJAETh ISl IEMOHCTpAIMK 3aKOHOB €IMHOOOpa3usi TUOPUIOB MEPBOTO
MIOKOJIEHUS! U pPAacILEeIUIeHUsT NPU3HAKOB, MOJENb JJs JAEMOHCTPAallUM 3aKOHA HE3aBUCUMOTO
HacJIEJOBaHMsI IPU3HAKOB, MOJIENb IS IEMOHCTPAIIMH CLEIUIEHHOTO HACJIeI0BaHUsI ITPU3HAKOB,
CBETOBOM MUKPOCKOI, MUKpoTpemnapaT: «Jpo3odumay.

IlpakTuueckass padora «l3ydeHue pe3ynbTaTOB MOHOTHOPHIHOTO CKPCIIMBAHUS Y
Ipo30UITBD.

IIpakTuyeckas padora «l3ydenue pe3yabTaToB JUTHOPUTHOTO CKPEIIUBAHUS Y APO30PIIBD.
Tema 13. 3aKkoHOMepPHOCTH M3MEHYHMBOCTH

B3aumopeiictBue reHotuna M cpeabl npu GopMupoBaHuUU (eHoTumna. V3MEeHYMBOCTH
npu3HakoB. KauecTBeHHbIe W  KOJUYECTBEHHbIE TNpHU3HAKU. Buasl  M3MEHYUMBOCTH:
HEHACJICJICTBEHHAs M HACJIE/ICTBEHHASI.

MonudurkannonHas U3MEHYUBOCTb. Ponb cpenbl B (GOPMUPOBAHUN MOAU(PUKAITUOHHOMN
n3MeHunBoctu. Hopma peakuuu npusHaka. BapuanmonHbld psn v BapuanuoHHas kpusas (B.
Noranucen). CoiicTBa MOIU(DUKAIIMOHHONW W3MEHYMBOCTH.

'eHoTunuueckass wu3MeHYMBOCTb. (CBOWCTBA TEHOTUIIMYECKOW M3MEHYMBOCTH. Bubl
TeHOTUITMYECKOH N3MEHYHBOCTH: KOMOMHATHBHAS, MyTAallMOHHAS.

KoM0uHaTuBHass M3MEHYMBOCTh. Meil03 M MOJOBOM MpoIlecc — OCHOBA KOMOMHATHBHOMN
W3MEHYUBOCTH. POJTb KOMOWHATUBHOW M3MEHUMBOCTH B CO3/IaHUU T€HETHYECKOTO Pa3HOOOpa3us
B IIpeJieax OJTHOTO BU/A.

MyTainoHHass W3MEHYMBOCTb. BHIbl MyTanuii: TE€HHBIE, XPOMOCOMHBIE, T€HOMHBIE.
CrioHTaHHBIE W WHIYIIUPOBAHHBIC MYyTallud. SACpHbIE W NMTOIUIA3MAaTUYECKHE MYTAIl|H.
CoMarnyeckue M MOJOBble MyTauuu. [IpyuMHBI BO3ZHMKHOBEHHsS MyTaluuid. MyTareHbl U UX
BIIMSIHUE HA OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAI[MOHHOTO Mpouecca. 3aKOH TOMOJOTMYECKHUX
psanoB B HacienctBeHHoW usMmeHunBoctu (H.M. BaBuiio). BHesnepHas W3MEHUMBOCTH U
HAaCJIEACTBEHHOCTb.

Onucenemurxa u >NUSEHOMUKA, PONb INULEHEMUYECKUX (PaKmopos 6 HACIe008aHuu U
UBMEHYUBOCTNU (PeHOMUNUYECKUX NPUSHAKOS ) OP2AHUIMOS.

JdemoHcTpaunu

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

Tabmumpr u  cxembl: «Buabpl u3MeHUHMBOCTHY, «MoaudukaoHHas W3MEHYHBOCTHY,
«KoMmOuHaTHBHAsT ~ M3MEHYMBOCTHY»,  «Meio3»,  «OmnogorBopenue»,  «['‘eHeTuueckue
3a00JIeBaHus YeTIOBEKaY, « BUIbI MyTaluiiy.

O6opynoBaHue: KHUBbIE M TepOapHbIe SK3EMIUIAPhl KOMHATHBIX PACTCHUH, PUCYHKH
(pororpadum) KUBOTHBIX C PA3TMYHBIMHA BHIAMU U3MEHYHBOCTH.

JlaGopaTopHnasi padora «lccienoBanue 3aKOHOMEPHOCTEH MOAU(PUKAITMOHHON NW3MEHINBOCTH.
[TocTpoenre BapuallMOHHOTO psiia ¥ BApUALIMOHHOW KPUBOID.

IIpakTuyeckas padora «Myrtanuu y Apo30puiibl (Ha TOTOBBIX MUKPOIIPENapaTax)».

Tema 14. I'eneTnka 4ea0Beka

Kapuotun uenoBeka. MexayHapogHass NporpaMMa HCCIEIOBAHMUS TI'€HOMa YeJIOBEKa.
MeToapl U3ydeHUsl TEHETUKU YeIOBEKa: FeHeallOTUYECKUi, OJIM3HEIOBbIN, IUTOTCHETUYECKUH,
MONYJIAIIMOHHO-CTAaTUCTUUECKUHM, MOJIEKYJIsipHO-TeHeTnYecKkuil. COBpPEMEHHOE Ompe/esieHue
TE€HOTUIIA: TIOJTHOTEHOMHOE CEKBEHHUPOBAHHE, TC€HOTUIIMPOBAHWE, B TOM YHCIE C TOMOIIBIO
[MI[P-ananu3a. HacnencrBennsle 3aboieBaHUs 4deloBeKa. [ eHHbIE M XPOMOCOMHBIE O0JIE3HU
yeroBeKa. bOJe3HM ¢ HacIeACTBEHHOM MpEeapacloyiOKEHHOCThIO. 3HAUYEHHE MEIUIMHCKOU
TeHETUKH B NPEJOTBPAIICHUHM U JICYEHWU TEeHETHYECKHX 3a0oJeBaHUil yenoBeka. Menuko-



TEHETUYECKOE KOHCYJIbTUpOBaHME. (CTBONOBbIE KIETKH. [lOHATHE «TrEHETHYECKOrO TIpy3ay.
OTUYecKHe acreKThl UCCIeA0BaHNN B 00JaCTH PeIaKTUPOBAHMSI TEHOMA U CTBOJIOBBIX KJIETOK.

I'enetnueckue (akToOpbl MOBBHIIIEHHOW YYBCTBUTEIFHOCTH YEJOBEKA K (DU3UYECKOMY H
XMMHYECKOMY 3arpsA3HCHHIO OKpYyXKaromew cpelpl. [eHeTnueckas NpeapacrosioKEHHOCTb
YesoBeKa K MaTOJOTUSIM.

JdemoHcTpauuu

Tabmuuer u cxemsl: «Kapuotun uenoBekay, «MeToJbl U3yYEHUS T'€HETHUKH 4YEJIOBEKa»,
«['enernueckue 3a00JI€BaHUS YEIOBEKaY.

IIpakTyeckas padora «CocTaBiieHUE U aHATIU3 POIAOCIOBHOMN.
Tema 15. Cenexkuusi opranuzMoB

JloMecTukanuss U celekuus. 3apoKJIeHUE CeNeKUUMU U jaomecTukanuu. Yuenue H. U.
Bagsuioa o L{eHTpax mpoucxoxaeHus: © MHOTooOpa3us KyJIbTYPHBIX pacTeHud. Poib cenexumm
B CO3/JaHMM COpPTOB pAacTeHUd W TMOpoJx KMBOTHbIX. CopT, mopoja, ITaMM. 3aKOH
TOMOJIOTMYECKUX PSAJOB B HacleACTBEeHHOM m3MeHunBoctu H. V. BaBunosa, ero 3nauenue uis
CEeNIeKIIMOHHON pabOTHl.

Mertobl ceneKIMoHHON paboThl. MIcKycCTBEHHBIH 0TOOP: MacCOBBIA M MHIUBHLYaJIbHBIH.
Otanbl KOMOMHALIMOHHOM cenekiuu. VcnbiTaHue mpousBoauTene mo moroMctBy. OTOop 1o
TEHOTHILY C TOMOUIbIO OLIEHKH (PeHOTUIIa TOTOMCTBA U OTOOP 10 T€HOTUITY C TIOMOILBIO aHAN3a
JIHK.

HckyccTBeHHBI MyTareHe3 Kak METOJA CENEKIIMOHHOW paboTel. PamuanmoHHBI 1
XUMHUYECKUH MyTareHe3 Kak MCTOYHUK MYTallUd Yy KyJbTypHBIX (OpPM OpraHU3MOB.
Vcnonb30oBaHuE TE€HOMHOIO pENakTUPOBaHUA M MeToAoB pekoMOMHaHTHbIX JIHK nams
IIOJTyYEHUSI UCXOAHOI0 MaTepraa JUlsl CEJIEKIUN.

[Tonyyenne monuruion0oB. BHyTpuBHMIoBas rubpuansanus. bBIU3KOpOICTBEHHOE
CKpelIMBaHue, UM UHOpUAMHT. HepoacTBeHHOE CKpelMBaHue, UM ayTOpuauHr. ['ereposuc u
ero mnpu4HuHBL. Vcmonp3oBaHWe TeTepo3nca B cenekuud. OTmanéHHas THOPHIN3AIMSL.
[Ipeononenne Oecrioaust MEXBHIOBBIX THOpHIOB. JIOCTIDKEHHS CEIEKIMH pPACTCHUH U
KUBOTHBIX. «3€1EHAA PeBOTIOYUY.

CoxpaHeHHEe M W3Yy4YEHHE T€HETHYECKHX PEeCypCOB KyJIbTYPHBIX PAaCTEHUH W HUX IUKUX
poauueil A co31aHusl HOBBIX COPTOB M TMOPUIOB CEJIbCKOXO3SHCTBEHHBIX KYJIbTYp. M3yuenue,
coxpanerue u YnpasieHue 2eHemuyecKuMu pecypcamis CenbCKOX03AUCTEEHHbIX U NPOMBICTIOBbIX
JHCUBOMHBIX 8 YEAX VIYUUEHU CYWeCmEYIoWux U co30anus HO8blX NOPoo, TUHULL U KPOCCO8, 8
MOM Huce ¢ npUMeHeHUeM COBPEMEHHbIX MemO0008 HAYYHbLIX UCCIe008AHUL, Nepe0O0sbIX uoell u
nepcneKmueHbIX MexHON02UlL.

JdeMoHcTpanun

[Toptpetrsi: H. 1. BaBuwios, . B. Muuypun, I'. [I. Kapneuenko, Il. Il. JIykesinenko, b. JI.
Acraypos, H. bopnoyr, /1. K. benses.

Tabmuupl u cxembl: «LleHTpBl MPOUCXOKACHUS U MHOTO0Opa3us KyJbTYPHBIX PAaCTECHHI»,
«3aKOH TOMOJIOTMYECKHUX pPSAIOB B HACIEACTBEHHONM HM3MEHYMBOCTH», «METOIBI CEJIECKIMN»,
«Otnanénnas rubpuanszanusy, «MyTtarenes».

JlabopaTopnass palora «l3ydueHne cCOpTOB KyJIbTYPHBIX PACTEHMH M NOpPOJ AOMAIIHHUX
AKUBOTHBIX».

JladopaTopnasi padora «/3ydyeHne METOJIOB CEJICKITUU PACTCHHID.

IIpakTnyeckas padora «IIpuBrBKa pacTeHUIN».



Jdkckypeust «OCHOBHBIE METOIbI M JIOCTH)KEHHUS CENEKIMM pacTeHUH M KUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, IJIEMEHHYI0 (DepMy, COPTOMCHBITATENbHBIA Y4YacTOK, B TEIUIMYHOE
XO3AHCTBO, B JIAOOPATOPHUIO arpOYHUBEPCUTETA WIIK HAYYHOTO LIEHTPA)».

Tema 16. BUOTeXHOI0THA U CHHTETHYECKast 0M0/10Tr U

OOBbeKThI, HCIOJIb3yeMble B OHOTEXHOJIOTUH, — KJIETOYHbIE U TKAHEBBbIE KYyJIbTYpBHI,
MHUKPOOPIaHU3MBl, HX XapaKTepucTHKa. TpaauiuoHHass OWOTEXHOJIOTUS: XJieboneueHue,
MOJIyYeHHEe KUCIIOMOJIOYHBIX MPOIYKTOB, BUHOAEINE. Mukpoouosorndyeckuit cuute3. OOBEKThI
MHUKPOOHOJIOTHYeCKUX TexHosorui. [Ipon3BoacTBO Genka, aMUHOKUCIOT U BUTAMUHOB.

Coznanve  TEXHOJOTMH M MHCTPYMEHTOB  LIEJICHANPABICHHOIO  WM3MEHEHHUS U
KOHCTPYMPOBAHHs T€HOMOB C LIEJIBIO ITOJTYYEHUsI OPTaHU3MOB U MX KOMIIOHEHTOB, COAEPKAIUX
HE BCTpeyarolyecs B IpUpoe OMOCUHTETUYECKHE Ty TH.

Knerounass unxxenepusi. MeToabl KyJabTyphbl KJIETOK U TKaHEH PACTEHUN M JKMUBOTHBIX.
Kpuobanku. Comartuueckas ruOpuan3anus M coMaTHUecKuil smOpuorenes. Mcmomb3oBanue
ralyIonIoB B CEJEKUUU pacTeHui. [lonyuenue MOHOKIOHANbHLIX anmumen. Hcnonvszoeanue
MOHOKIOHANbHBIX U NOJIUKIOHANbHBIX aumumen ¢ meouyure. VICKycCTBEHHOE OIUIOAOTBOPEHHUE.
PexoHCTpyKIIMsS SHLEKIETOK W KIOHMPOBAHHME >KMBOTHBIX. METOX TpaHCIUIAHTALUU SIAEP
KIETOK. Texuonocuu 0300p08neHus, KyIbMUueUpOBAHUs U MUKPOKIOHANLHO2O DPA3MHONCEHUS
CEeNbCKOXO03AUCMBEHHBIX KYAbMYP.

XpOMOCOMHAsI U T'eHHass MHXeHepus. VICKyCCTBEHHBIM CHHTE3 I'eHa U KOHCTPYUPOBAHUE
pekomOuHanTHbIX JIHK. Cozoanue mparnceennvix opeanuzmos. JIOCTHRKEHUS U TEPCHEKTHBBI
XpPOMOCOMHOW M TEHHOW HWH)KEHEPHH. OKOJOTHYECKHE W HJTUYECKHE MpoOJIeMbl TE€HHOMU
UHXXCHEPUH.

Menununckue 6uorexnosioruu. I[loctrenomuas mudposas meaununa. [1I[P-muaraocruka.
MeTabo10MHBIN aHaIHU3, TeHOLIEHTPUYECKH aHAJIN3 IPOTeoMa YesloBeKa [T OLIEHKU COCTOSIHUS
€ro 310poBbdA. lcronb3oBaHME CTBOJOBBIX KIETOK. TaprerHas tepanus paka. 3D-
OMoMHXEeHepHsT UIsl  pa3padoTku  (yHIAMEHTAIbHBIX OCHOB MEIUIIMHCKUAX TEXHOJIOTHH,
CO3/1aHUSl KOMIUIEKCHBIX TKaHEH COYETaHHEM TEXHOJIOTUH TPEXMEPHOr0 OWONPUHTHHIA U
cka(GoaanuHra Ui pelIeHus 3a1a4 NepcoHAIM3UPOBAHHON MEIUIMHBI.

Co3nanne BEKTOPHBIX BAaKIIMH C IEJIbI0 oOecreueHrss KOMOWHUPOBAHHOM 3alUTBI OT
Bo30yauteneit OPBU, ycraHoBIieHHE MOJIEKYJISIPHBIX MeXaHU3MOB (yHkimoHupoBanus PHK-
COJIEpKALINX BUPYCOB, BBI3BIBAIOIINX 0COOO0 OMacHbIe 3a00J1eBaHMs YeIOBEKa U KUBOTHBIX.
JdeMoHcTpanun
Tabmuupr u cxemsl: «lcnonb30BaHHEe MHKPOOPTraHU3MOB B HPOMBIIIJICHHOM HPOHM3BOJCTBEY,
«Knerounas nnxenepus», «I'eHHass HUHKEHEPUSD.

JlaGopaTopnasi pa6ota «/3ydueHne 00beKTOB OMOTEXHOIOTHI.

IMpakTnyeckas padora «IlosyyeHrne MOJTOYHOKUCIBIX TPOTYKTOBY.

JIKCcKypeusi «buoTexHOJIOrus — BakHEWIIash MPOW3BOAMTENbHAS CHJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIIOTUYECKOE MPOU3BOICTBO)».

11 KJIACC
Tema 1. 3apo:xkaeHue u pa3BuTHE IBOJTIOIHOHHBIX MPEACTABIEHUI B OMOJI0TUMN
OpomonronHas teopusa Y. Jlapsuna. [Ipeanochuiku BO3HUKHOBEHUS HapBUHU3MA. JKU3HB
Y HayyHad aesTenbHocTh Y. JlapBuHa.
JIBwkymme cunbl SBomoIMH BuaoB 1o Y. JlapBuHy (BbICOKass HWHTCHCHBHOCTh
pPa3MHOXKEHHUSI OpraHU3MOB, HAClEACTBEHHAass H3MEHYMBOCTh, OOphOa 3a CyIIEeCTBOBAHUE,
€CTECTBEHHBIN M UCKYCCTBEHHBII 0TOOD).



Odopmrenne cunteTnaeckoi Teopun 3Boiroruu (CTO). HeliTpansHas Teopus 2BOTIOIUH.
CoBpemMeHHasi 3BONIOIMOHHAS OWONIOTHS. 3HAYCHHE SBOJIONMOHHON TEOpHH B (POPMHUPOBAHUH
€CTECTBEHHO-HAYYHON KapTUHbBI MUpA.

JdemoHcTpauuu
[Toptpetsi: Apuctorens, K. JIunneit, XK. b. Jlamapk, 3. XK. Cent-Unep, XK. Kiosse, Y. [lapBun,
C. C. YerBepuxos, U. U. llImansraysen, Jx. Xonnein, J. K. benses.

Tabmuupsr u cxembl: «Cucrema xuBoit npupoasl (mo K. Jlunuero)y», «JlecTHUIA KUBBIX
cymectB (mo Jlamapky)», «MexaHusm (HOpMUpPOBaHHUS TPUCTIOCOOJIEHUH y pacTeHHid U
®UBOTHBIX (10 Jlamapky)», «Kapra-cxema mapiipyTa nyrermectsus Y. lapsunay, «Haxomnku Y.
HNapBuna», «®DopMbl 00ppOBI 3a cymecTBoBaHHE», «llopomel rTomybeit», «MHoOroobOpasue
KyJIbTYpHBIX (hopM KamycTh», «I1opojabl TOManiHuX KUBOTHBIX», «Cxema 00pa30BaHUs HOBBIX
BunoB (mo Y. JlapBuny)», «Cxema COOTHONICHHS IBMXKYIIUX CHUJI IBOMIOIUNY», «OCHOBHBIC
MOJIO’KEHUSI CHHTETUYECKOM TE€OpUU IBOJIIOLIUNY.

Tema 2. MUKpPO3BOJIIOLHUS U €€ Pe3yJbTaThl

[Momynsimust kak dJeMeHTapHas enuHuna H3Boioluu. COBpPEeMEHHbIE METOJAbl  OILICHKH
TEHETHUYECKOTO Pa3sHOOOpa3Hs U CTPYKTYphI Nomyianuii. I3MeneHne reHooHIa Moyl KaK
JJIEMEHTapHOE HBOJIIOLIMOHHOE SBJIEHHE. 3aKOH TIeHeTHueckoro pasHoBecus Jx. Xapau, B.
Baiin6epra.

OneMeHTapHble (AKTOPHl (ABIDKYIIHME CHJIBI) JBOJIONMHA. MYyTallMOHHBIN TpoIiecc.
KomOunatuBHas m3MeHUMBOCTH. [[peiid TeHOB — ciydaifHble HEHAIpaBJIE€HHBIC W3MCHCHHS
4acTOT ajulesied B momyisnusax. Dddext ocHoBatens. Ipgexm OymviiouH020 20pabIUKA.
CHudicenue eeHemuyecko2o pasHoobpaszus: npudunvl u cireocmeus. Ilpossnenue s¢pgexma
Opeticha 2enos 6 Oonvwux u Mmanvlx nonyaayusx. Mwurpanuu. M30msmus  TOmysIsSiui:
reorpaduueckas (IpocTpaHCTBEHHAsI), Onomoruueckas (penpoyKTUBHAs).

EcrectBeHHbI 0TOOp — Hampamistomuil GaxkTop 3BoMOIUH. POPMBI €CTECTBEHHOTO
oTOopa: IBMXKYLIUM, CTaOWIM3UPYIOMIMHA, pa3peiBatolivid (qu3pynTuBHBIM). [lonoBoit or6op.
BO3HUKHOBEHNE U 3BOJIOLUS COLUATIBHOIO TOBEIECHUS KUBOTHBIX.

[Iprcnoco0neHHOCTh OpPraHU3MOB KaK pe3yJbTaT MHUKPO3BOIIONUN. Bo3HUKHOBeHHE
MPUCTIOCOOIEHUH y opraHu3MoB. ApoMopdo3bl U uanoanantanuu. [Ipumeps! npucrnocodaeHmit
y OpraHu3MoB: Mop¢oyioTuYecKue, (QUINOIOTHYECKUE, OHOXMMHUYECKHE, MOBEJICHUYECKUE.
OTHOCUTENBHOCTD MPUCTIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero kpurepuu u CTpykTypa. BumooOpazoBanue kak pe3yiabTaT MHKPOIBOJIOLUU.
W3onsauuss — ximoueBoil ¢akrop BumooOpazoBanusa. Ilytu u cmocoObl BHA00Opa30BaHUS:
ayiornarpudeckoe  (reorpaduyueckoe), CHUMIATPUYECKOE (IKOJIOTHYECKOE), «MTHOBEHHOE)
(monuronu3anys, TudOpuan3anus). JJIMTeTsHOCTh IBOJIIOIMOHHBIX MPOIECCOB.

Mexanu3mbl HOpMUPOBAHUS OHOJIOTHYECKOTO PA3HOOOpa3Hsl.

Ponp sBomonuoHHOM Ouosornu B pa3pabOTKe HAy4YHBIX METOJOB COXpaHEHUS
O6unopaszHooOpazus. MUKPOIBOMIONMS U KOIBOJIOLUS MApa3suTOB M UX X035€B. MeXaHH3MBI
(hopMHUpPOBaHHS YCTOMYMBOCTH K aHTHOMOTHUKAM U CIIOCOOBI OOPHOBI ¢ HEM.

JdeMoHcTpanun

IToptpetsr: C. C. YerBepukos, J. Maiip.

Tabmuupl 1 cxembl: «MyTallmoHHass M3MEHYMBOCTBHY, «llomymsioHHas CTPYKTypa BUAAY,
«Cxema mposiBIeHMs 3akoHa Xapau—BaitHOepra», «/IBwKymme CHUIbl  DBOJIIOLUNY,
«IKoJoTuYecKass M3OJIAUS TOMYJSIUN  ceBaHCKoU (opemmn», «['eorpaduyeckas H3OJISIHS
JIUCTBEHHMIIBI CUOUPCKON M JTUCTBEHHMIIBI Aaypckoi», «[lomyasiroHHbIe BOTHBI YHCICHHOCTH
XHUIIHUKOB U XKepTB», «Cxema JMeHCTBUS €CTECTBEHHOTO 0TOopa», «®DopMbl OOpbOBI 3a



CYILLIECTBOBAHUEY, «MHycTpranbHbIil MEIAHU3MY, «Kusble HCKOIIaEMBIE»,
«IlokpoBUTENBCTBEHHAs OKpacka >XMBOTHBIX», «lIpemympexnaromas oOKpacka >KUBOTHBIXY,
«Du3nonoruueckue aganranun», «IIpucnocodIeHHOCT, OPraHU3MOB U €€ OTHOCHTEIBHOCTBY,
«Kputepun Buga», «Bugpl-gBoitHuKNM», «CTpykTypa BHaa B mnpupoae», «CrocoObl
BU000pazoBanus», «l'eorpaduyeckoe BumooOpa3oBaHue TpEX  BHUJOB  JIAHIBILICH,
«OKoNornyeckoe BUI000pazoBaHue BHUIOB cUHUIY, «[lomummounsr pacrenuit», «KamycTtHo-
peneyHbIi THOPUIY.

ObopynoBanue: repbapur pacTeHHUH, KOJUIEKIIMH HACEKOMBIX, Uydela NTHIl U 3Bepei C
IpUMEpaMHU Pa3InYHbIX MPHUCIIOCOONCHH, Yydyena NTHUIl U 3Bepeil pa3HbIX BHIOB, repOapuu
pacTeHuii OJIM3KUX BUIOB, 00Pa30BABIINXCS PA3TMUYHBIMU CIIOCOOAMH.

JladbopaTopHasi padora «BrisiBiIeHIE N3MEHUNBOCTH y 0COOEH OJTHOTO BUIA.

JladopaTtopnasi  pab6ora  «IIpucnocoGneHusi  OpraHu3MOB W WX  OTHOCHUTEJIbHAs
11EeJIECO00PA3ZHOCTHY.

JlabopaTopnasi paboTa «CpaBHEHUE BUI0B MO0 MOP(OIOTHIECKOMY KPUTEPHIOY.

Tema 3. Makpo3BoJIIOIIUSA U €€ pe3yJIbTaThl

MeTtoap! n3ydeHHst MakpodBoJtoLuu. IlaneonTonornueckre METoIbl U3y4eHuUs IBOJIIOLINN.
ITepexoanbie GopMbl U GUIOTEHETUUECKUE PSAIbI OPTaHU3MOB.

buoreorpadpuueckne Mmetonsl u3yudeHus sBomonud. CpaBHeHue ¢uopsl u  (ayHbI
MaTEpPUKOB U OCTPOBOB. bruoreorpadudeckue obnactu 3emiau. BUIbI-0HIEMHUKH U PEITHUKTEHI.

DOMOpHoNIOruuecKre M CpaBHUTEIBLHO-MOP(OIOrHUEeCKHe METOJbl U3yUEHHUS 3BOJIOLUU.
I'eHeTnueckue MeXaHU3MbI 3BOJIOIUN OHTOTEHE3a U TIOSABIICHUS HBOJIOLMOHHBIX HOBIIECTB.
['oMonoruyHele ¥ aHAIOTUYHBIE OpPTraHbl. PyarMeHTapHbIE OpraHbl U aTaBU3Mbl. MONEKYIISIPHO-
TreHeTUYeCKue, OHWOXMMHUYECKHE ¢  MaTeMaTHYeCKHEe METOJbl M3Y4YeHHUS  DBOJIOLUU.
I'omonoruynsie reHsl. COBpEMEHHBIE METOBI IIOCTPOEHUS (PHIIOTEHETUYECKUX JIEPEBHEB.

XPpOMOCOMHBIE MyTallUl U SBOJIIOLIMSI TEHOMOB.

O6mme 3aKOHOMEpPHOCTH  (mpaBwia) d3BoJoUMH. [Ipunyun  cmenvl  QYHKYUI.

HeoOpaTtumocTs 3Bomtonuu. AnantuBHas paguanus. HepaBHOMEpHOCTh TEMIIOB 3BOIOIMH.
JdemoHcTpaunu
[Toptpetsr: K. M. bap, A. O. KoBaniesckuii, @. Mromep, 3. I'ekkens.
Tabmumpr U cxembl: «DUIOTEHETHUECKUN PsA JOMmaan», «ApPXEONTEepPHKCY, «3Bepo3yOnie
smepb», «Creronedansy, «Punnodurey, «CemeHHbIE MAanopoTHUKW», «buoreorpaduueckue
30HBI 3emumn», «/pelidp xonTMHEHTOB», «PenmukTh», «HauanbHble cTaguM >MOPUOHATBHOTO
pa3BUTUSl  TO3BOHOYHBIX  JKMBOTHBIX», «l'OMOJIOTMYHBIE M  aQHAJIOTUYHBIE  OPraHbDY,
«PynumeHTb», «ATaBU3MBD»Y, «XpOMOCOMHBIE HAOOpbHI YeloBeKa M MIMMMaH3e», «[aBHbIe
HaIpaBJIEHUs IBOTIOIUNY, «OO0II1Ee 3aKOHOMEPHOCTH 3BOJIIOLIHI.

O6opynoBaHue: KOJUIEKIMH, TrepOapuu, MYJSHKH HCKOMAEMbIX OCTATKOB OPraHU3MOB,
MYJISDKM TOMOJIOTUYHBIX, QHAJIOTMYHBIX, PYIMMEHTapHBIX OPraHOB M aTaBU3MOB, KOJUIEKIIMH
HACEKOMBIX.

Tema 4. IlpoucxokaeHue U pa3BuTHe KU3HA Ha 3emJie

Hayunble rumnoTes3sl NpouCXoXIeHHs KU3HU Ha 3emie. AbuoreHe3 u nmancnepmusi. Jlonayunsie
OpEJCTaBICHUs O  3apOKICHUM  KM3HM  (KpeauumoHu3M). [umoresa  MOCTOSHHOTO
camo3aposKJIeHUs KU3HU U €€ onpoBepkeHue onbitamu @. Peau, JI. Cnamnanuanuy, JI. [lacrepa.
[IpoucxoxaeHne KU3HU U aCTPOOUOIIOTUSI.

OcHOBHBIE dTambl HEOPraHWYECKOW HBoMrOIMHU. IlnaHeTapHas (reosiormueckasi) SBOJIIOIIHS.
XuMmuyeckasi 3BOJIOLMA. AOUOTEHHBI CHHTE3 OpraHMYECKUX BEUIECTB M3 HEOPraHMYECKHX.
Ombir C. Mumnepa u I'. lOpu. O6pazoBanue mnonumepoB M3 MoHOMepoB. KoarepBaTHas



runore3a A. WM. Omnapuna, rumore3a mnepBuyHoro OynboHa JIx. XonneiiHa, reHeTHuyeckas
runore3a [. Mémepa. Pubo3umbr (T. Yek) u rumore3za «wmupa PHK» V. T'mnGepra.
®opmupoBaHue MeMOpaH U BOSHUKHOBEHUE IIPOTOKIIETKH.

Uctopus 3emumm u Metoabl €€ u3ydeHus. MckomaeMble OPraHMYECKHE OCTATKH.
l'eoxpononoruss u e€ wMeroasl. OTHOcUTeNnbHass M aOCONIOTHAasE  TEOXPOHOJOTHS.
I'eoxpoHoOIOrMUecKas 1Kaja: 30Hbl, 3PbI, IEPUOBI, JTTOXH.

HavaneHble sTanbl opraHndeckod sBoyronnd. llosBiieHnEe W HBOMIOLMSA NEPBBIX KIIETOK.
OBomonus Metabonu3ma. Bo3HuKHOBeHHE MepBbIX 3KocucTeM. COBpeMEHHBIE MUKPOOHBIE
OMOMIEHKN Kak aHajor MepBbIX Ha 3emue cooOmiectB. CtpomaronuTsl. I[IpokapHoTel U
SYKapuOTBHI.

[IpoucxoxaeHrne sykapuoT (cHUMOHMOTreHe3). DBOJIIOLIMOHHOE IMPOUCXOXAECHUE BHUPYCOB.
IIponcxoxneHne  MHOTOKJIETOYHBIX  OPraHM3MOB. BO3HMKHOBEHHME  OCHOBHBIX  IpyII
MHOTOKJIETOYHBIX OPTaHU3MOB.

OcCHOBHBIE 3Tanbl 3BOJIOLUM BBICHIMX pacTeHuil. OCHOBHBIE apoMOp(oO3bl pacTEHU.
Beixon pacrennii Ha cymry. IlosiBieHne cHOpOBBIX pacT€HUH M 3aBOCBAHUE HMHU CYLIH.
Cemennble pacteHus. [IpoucxoxieHne BETKOBBIX pacTEHUI.

OcCHOBHBIE 3Tamlbl 3BOJIIOLMU JKUBOTHOTO MHUpa. OCHOBHBIE apoMOP(O3bI >KUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBJIEHHE COBPEMEHHBIX TUIOB. [lepBbie XOopaoBbIE
XKUBOTHBIC. J)KU3Hb B BOJIC. DBOJIIONHS IMO3BOHOUYHBIX. [Ipoucxoxkaenne aMmpuOnii U PemTUITHA.
[Tpoucxoxaenre miekonuTaromux W OTUI. [IpuHIUN KitoueBoro apomopdosa. OcBoeHue
0€Cr03BOHOYHBIMU U TO3BOHOYHBIMU KHUBOTHBIMH CYIIIH.

Pa3ButHe xn3HM Ha 3emile [0 3paM U NEPUOJaM: apXel, MPOTEPO30H, NaIe0301, ME3030H,
KaifHo30M. OOmias XapakTepUCTHUKa KIUMaTa M Teoslorndeckux mnporeccoB. llosBienue u
pacuBeT XapakTepHBIX OPraHU3MOB. YTJeoOpa3oBaHME: €ro YCIOBHS M BIMSHHE Ha Ta30BBIN
cocTtaB atMmochepsbl.

MaccoBble BBIMUPAHUS — 3KOJOTMYECKHE KPHU3UCHI Ipouuioro. IlpuynHbl U cieacTBus
MaccoBbIX BbIMHpaHUil. COBpEeMEHHBIH SKOJIOTMUECKUH KpU3HC, ero ocobeHHocTu. [Ipobiema
coxpaHeHHus1 OMopa3Ho0Opa3us Ha 3emiie.

CoBpeMeHHass cuctemMa opraHudeckoro Mupa. [IpuHIMNIBI Kiaccudukanuy OpraHu3MoB.
OCHOBHBIE CHCTEMaTUYECKHUE IPYIIIBI OPraHU3MOB.

JdemMoHcTpannun

[Hoptpersr: @. Peaun, JI. Cnannannany, JI. [Macrep, U. 1. Meunukos, A. U. Onapun, JIx.
Xonaeitn, I'. Ménnep, C. Munep, I'. FOpu.

Tabmuupr u cxemsl: «Cxema onbita @. Penny», «Cxema ombrta JI. [Tactepa mo u3ydenuro
camo3apoxJeHus xkusHu», «Cxema oneita C. Mumiepa, I'. YOpw», «Otanbl HeopraHndeckoiu
sBosonMn», «I'eoxpoHonoruueckas mkanay», «HadampHele dTanel OpraHUYECKON JBOJIIOLIMNY,
«Cxema oOpa3oBaHMsl DJyKapuOoT NyTéM cuMmOHorenesa», «Cucrema >KUBOM NPUPOIBI»,
«Ctpoenne Bupyca», «Apomop¢po3sl pacTeHuil», «Punnoputs», «OnHOKIETOYHBIE
Bozlopocinn», «MHorokierounsle Bopopocaw», «Mxm», «IlanmoporHukn», «lomoceMeHHbIE
pacteHuss», «OpraHbl LBETKOBBIX pacTeHHi», «Cxema pa3BUTHS KUBOTHOTO MUy,
«Apomopdo3sl KHMBOTHBIX», «lIpocreiimmey, «Kumeunononoctueie», «Ilnockue uepsm»,
«YneHuCTOHOTHEY, «PBIOBIY, «3eMHOBOJIHEICY, «ITpecMmblikaromuecs», «IITume,
«Munekonuraromme», «Pa3Buthe JKHM3HM B apxeHckoud dpe», «PasBurHe KU3HM B
MPOTEPO30MCKOM 3pe», «Pa3BuThe >KU3HKM B TANCO30MCKON 3pey», «Pa3BuTHE >XU3HH B
ME3030MCKOM 3pe», «Pa3BuTme KWU3HM B KalHO30MCKOM 3pe», «COBpeMEHHas cucrema
OpPraHUYECKOTO MHUPay.



O6opynoBanue: TrepOapuu pacTEHUN pa3IHYHBIX OTIENIOB, KOJUICKIIMH HACEKOMBIX,
BJIAKHBIC MPENApaThl KXUBOTHBIX, PAKOBUHBI MOJUIOCKOB, KOJUIEKIIMM HIJIOKOKHX, CKEJIEThI
MO3BOHOYHBIX JKMBOTHBIX, 4Yy4yeja ITHI[ U 3BEPEH, KOJUIEKIIMH OKAMEHEIOCTEH, MOJIE3HBIX
HCKOIIa€MBbIX, MYJISKH OPraHUYECKUX OCTaTKOB OPTaHU3MOB.

Bupryaabnasa JabopatopHas padora «MogemupoBanue onbeitoB  Mwmepa—tOpu  no
M3YYEeHUI0 a0MOTEHHOTO CHHTE3a OPraHMYECKUX COSAMHEHUN B IEPBUYHOM aTMocdepe».
JlabopaTopHasi padora «/3ydyeHne U onucaHue NCKOMAaeMbIX OCTaTKOB JIPEBHUX OPTaHU3MOB).
IIpakTnyeckas padora «/3yyenne ocoOEHHOCTEH CTPOCHUS PACTEHUN PAa3HBIX OTAETIOBY.
IIpakTuyeckas padora «l3ydeHrne 0cOOEHHOCTEH CTPOCHUS MTO3BOHOYHBIX JKUBOTHBIXY.

Tema S. IIpoucxoxaeHue 4e10BeKa — AaHTPOINOIeHe3

Paspnens! u 3agaun aHTpOnosorui. MeToasl aHTPOIIOIOTHH.

CraHoBjieHHE TPEACTABICHHN O MPOUCXOXKICHUU YEJIOBEKa. Pelurmno3Hbie BO33PEHUS.
CoBpeMEHHbIE HAyYHBIE TEOPHH.

CxonctBOo yenoBeka ¢  KUBOTHBIMH. CHUCTEMAaTHYECKOE TIOJIOKEHUE  YEIOBEKA.
CBumeTenbcTBa CXOJICTBA 4YEJNOBEKA C JKUBOTHBIMU: CPaBHUTEIBHO-MOPQOIOTHYECKUE,
IMOpHONIOTHYECKUE, (UZHOIOTO-OMOXHUMHUYECKUE, TMOBeACHUeCKne. OTIHYus 4YeloBeKa OT
AKUBOTHBIX. [IpAMOX0K/IeHHEe M KOMILJIEKC CBA3aHHBIX C HUM MpPU3HAKOB. PazBUTHE TOJOBHOTO
MO3Ta ¥ BTOPOW CUTHAJIBHOW CUCTEMBI.

JBmwkynme  cuinbl  ((akTopel)  aHTpomoOreHe3a:  OWMOJIOTHYECKHE,  COIUAJbHBIC.
CooTHolieHne OMONIOrMYECKUX U COIMABHBIX ()aKTOPOB B aHTPOIIOTCHE3E.

OcHoBHbIE CTauu aHTpornoreHe3a. PanHue denoBekooOpazHble 00e3bsiHbI (TIPOKOHCYIIbI)
Y paHHHE TIOHTHBI — OOIIMe MPEIKHU YeTI0BEKOOOPA3HBIX 00€3bsSH U JIOACH. ABCTPAIIONUTEKH —
JNBYHOTHE TNpeaKu Jroaen. YenoBek ymenbld, epBble M3rOTOBIEHUS Opyauid Tpyaa. Yemosek
MPSIMOXOJISAIINIA 1M TIEPBBIN BBIXOJ Jofel 3a mpenensl Adpuku. UenoBek relaenbOeprekuii —
OOIIHif IPEeIOK HeaHAEPTAIbCKOTO YEeJIOBEKa U YeTIOBeKa pasyMHOTr0. UenoBek HeaHaepTalbCKUiA
KaK BHJI JIOJEH XOJOJHOTO KinMMara. YeloBeK pa3syMHBI COBPEMEHHOIO THIA, JIEHHCOBCKUHI
YeJI0BEeK, OCBOCHHE KOHTUHEHTOB 3a npenaenaMu Adpuku. [laneorenerika u najieoreHOMHUKa.

DBOJIIONHSI COBPEMEHHOTO 4elioBeka. EcTecTBeHHBI OTOOp B TMOMYJISANMSX YeJIOBEKa.
MyTtanunonssiii nporecc U noaumopdusM. [lomynsiironHbie BONHBI, pelid reHoB, MUTpaIUs U
«3(hdexT ocHOBaTENN» B MOMYISAIUIX COBPEMEHHOTO YeJIOBEKa.

Yenoseueckue pachl. [lonstue o pace. bonbiime pacel: eBporneougHas (eBpaszuiickas),
aBCTpaJIO-HErpouHasl (SKBaTOpUaIbHasl), MOHTOJIOMAHAS (a3MaTCKO-aMepUuKaHCKasi). Bpems u
MyTH paccelieHus 4YeloBeKa Mo TIuiaHere. EnumHCTBO 4enmoBedyeckux pac. Hayunas
HECOCTOSITENIFHOCTh  pacu3Ma.  [IpHCIIOCOONEHHOCTh  4YeloBeKa K  Pa3HBIM  YCJIOBHSAM
OKpyKaromiel cpenbl. Biusiaue reorpaduueckoit cpensl u apeiida reHoB Ha MOPQOJIOTHIO U
(hM3HOJIOTHIO YeTTOBEKA.

MexauciuiuinHapaple  MeToAbl B (pu3nyeckor  (OMOJOTHYECKOW) aHTPOIOJIOTHH.
OBOJIIOLIMOHHAs ~ AHTPOIOJIOTUS. M NAJCOAHTPONOJOTHUS ~ YEJIOBEUECKHX  MOIMYJISLUM.
buoconmaneHpie  HWcclieqoBaHUSA — NPUPOABI  4yenoBeka.  MccienoBaHue — KO3BOIIOLUHU
OMOJIOTUYECKOTO U COLMAIEHOTO B YEJIOBEKE.

JdeMoHcTpanun

[Toprpetsr: Y. lapsun, JI. Jluku, 1. 5. Porunckuii, M. M. I'epacumos.

Tabmuupr w  cxembl: «MeToAbl aHTPOMOJOTUUY», «[OJIOBHOW MO3T YEJIOBEKay,
«YenoBexkooOpa3Hble 00€3bsiHBI», «CKeleT 4eloBeKa W CKeJeT MuMIaH3e», «PyauMeHTsl u
aTaBU3MbDY, «JIBMKylIMe CHJIBI aAHTPOIIOTEHE3a», «OBOJIOLMOHHOE JIPEBO  YEJIOBEKAY,
«ABcTpanonuTek», «HenoBek ymensii», «HenoBek npsMoXOoAsIniiy, «/{[eHUCOBCKUN YEIOBEK»



«Heannepranbup», «KpomanboHib», «llpeaku dvenoBekay, «ITambl BOJIIOIUH UYEJIOBEKAY,
«Pacel uenoBekay.

O6opynoBanue: MyJISHDKH OKaMEHEJIOCTEH, MPEMETOB MaTepUaIbHON KyJIbTYPhI MPEIKOB
yenoBeka, penpoayknuu (pororpaduu) kapTHH ¢ MHQPOJIOTHUYECKUMU U OHOJECHCKHUME
CIOKETaMH MPOUCXOXKICHUS YeJoBeKa, (poTorpaguu HaX0JOK MCKOMAeMbIX OCTaTKOB YEJIOBEKa,
CKEJIeT 4YeJIOBEeKa, MOJIEb Yeperna YelloBeKa M ueperna HIMMIAH3€, MOJENb KUCTH 4YelloBeKa U
KHCTH IIMMITaH3€, MOJIETIU TOpCa MPEAKOB YEJIOBEKA.

JlaGopaTopnasi padora «/3ydeHne 0cCOOCHHOCTEW CTPOCHHUS CKEJIeTa YelOBeKa, CBS3aHHBIX C
MPSAMOXOXKICHUEM.

IIpakTuyeckas padora «lI3ydyeHne 3K0IOrMYECKUX afjanTaluii YeTOBEKa.

Tema 6. JxoJiorusi — Hayka O B3aMMOOTHOILLIEHUSIX OPraHU3MOB M HAJ0PraHU3MEHHBIX
CHCTEM C OKpPYKawluei cpenoi

3apoxaeHue W pa3Butue sKkoioruu B Tpynax A. ['ymGompara, K. ®@. Pymee, H. A.
CesepuoBa, J. I'ekkens, A. Tenciu, B. H. CykauéBa. Pa3gensl u 3amaum sxonoruu. CBsi3b
9KOJIOTUU C APYTMMH HayKamHu.

Metoast skonoruu. IloneBbie HaOMOIEHUS. DKCIIEPUMEHTHI B 3KOJOTHH: MPUPOIHBIC U
naboparopHbele. MojienupoBaHrue B SKOJOTUU. MOHUTOPUHT OKPY’KAIOIIEH CPEJbl: JIOKAaTbHBIH,
PETHOHATBHBIN U TJI00ATBHBIA.

3HaueHUE SKOJOTMYECKMX 3HAHUHM JUIs 4YesoBeKa. DKOJIOIMYECKOe MHPOBO33PEHHE Kak
OCHOBa CBsI3€H 4YejoBeyecTBa € MNpUpoAor. POpMHUPOBAHUE HKOJOTUYECKON KYJIbTYphl U
HKOJIOTMYECKOM TPaMOTHOCTH HaceJeHUsI.

JdemoHcTpauuu

[Toptpetsr: A. I'ym6Gompar, K. @. Pynse, H. A. CeBepuos, D. I'ekkens, A. Tencnu, B. H.
Cyxkaués.

Tabmumper u cxeMmbl: «Paszmensl skomorum», «Metoasl sKonorum», «CxemMa MOHUTOPUHTA
OKpY>KalOIEH Cpeab».

JladopaTopnasi padora «/3ydeHne METOJ0B IKOJIOTHUYECKUX HCCIICTOBAHUI.

Tema 7. OpranusmMsbl u cpexa 0OOUTAHUS

Dkosnoruueckue  (GakToppl M 3aKOHOMepHocTH wuXx JeilctBus. Krnaccuduxarnms
IKOJIOTMYECKUX  (pakTOpoB:  abuoTHMdeckue, OuoTuyeckue, aHTponoreHHsle.  OOmme
3aKOHOMEPHOCTH JIeHCTBUS dKonorndeckux dakropos. [Ipasuno munumyma (K. [lnpenrens, FO.
JIn6ux). TonepaHTHOCTH. DBPUONOHTHBIE M CTEHOOMOHTHBIE OPTaHU3MBI.

AbGuotnyeckue Qaktopsl. CBeT Kak dKonoruueckuil ¢akrop. JlecTBre pa3HBIX y4acTKOB
COJIHEYHOTO CIEKTpa Ha OPraHu3Mbl. DKOJOTHYECKHE TPYIIbl PACTCHHUH W >KUBOTHBIX TIO
OTHOIIEHUIO K cBeTy. CUTrHaNIbHAs poJib cBeTa. DoTonepuoausm.

Temneparypa kak sKkonorudeckuid dakrtop. JleiicTBHe TemmepaTtypsl Ha OPTraHU3MBI.
[ToliknmoTepMHBIE 1 TOMOMOTEPMHBIE OPTaHU3MBbI. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

BrnaxnocTts kak skonoruueckuit Qaxrtop. I[IpucnocoOnenus pacTeHHil K MOJAEPKAHUIO
BojHOro OamaHca. Knaccudukanus pacteHuit mo oTHomieHuto kK Bojae. [IpucmocoOneHus
KUBOTHBIX K U3MEHEHHUIO BOJTHOTO PEXUMA.

Cpenpl OOWTaHUSA OPTaHW3MOB: BOJHAs, HA3eMHO-BO3AYIIHAs, MOYBEHHAs, TTyOWHHAs
MOJITOYBEHHAS, BHYTPHOpPraHU3MeHHas. DU3HKO-XMMHUYECKHE OCOOCHHOCTH Cpea OOUTAHHS
opranu3moB. [Ipucnoco0ieHnst OpraHu3MoB K KU3HU B Pa3HbIX CpEAaX.

buonornueckue putmbl. BHenHue u BHyTpeHHHE pUTMBL. CyTOYHBIE U TOJIMYHBIE PUTMBI.
[Iprcnoco01eHHOCTh OPTaHN3MOB K CE30HHBIM MU3MEHEHHUSIM YCIIOBUH JKU3HH.



Kuznennsie Gopmbl opranu3moB. IlonsTie o >xu3HeHHOU (opme. JKuzHeHHbIE (OPMBI
pacTeHuii: NepeBbsi, KyCTaApHUKH, KYCTapHUYKH, MHOTOJIETHHUE TpPAaBbl, OJHOJIETHUE TpPABBI.
XKuznennoie (HOpPMBI KHUBOTHBIX: THIPOOMOHTHI, T'€OOMOHTHI, a’poOMOHTHL. OcobeHHOCTH
CTpOEHHUS U 00pa3a >KU3HHU.

buotnueckue  Qaktopel. Buabl OMOTHYECKMX  B3aUMOJCHCTBHI:  KOHKYpEHIuS,
XHUIIHUYECTBO, cUMOMO03 U ero ¢gopmbl. [lapasutusm, koomnepamnus, MyTyaan3M, KOMMEHCAIU3M
(KkBapTHpaHTCTBO, HaxyjeOHHW4YecTBO). Herpoduyeckne  B3amMonmeWCTBHS  (TOMHYECKHE,
dopudeckue, ¢dadbpuyeckue). 3HaYCHHE OMOTHMYECKHX B3aUMOJICHCTBUM JUIS CYIIECTBOBAHUS
OpraHu3MoB B cpejie ooutanus. [IpuHIMI KOHKYPEHTHOTO UCKITIOUEHUS.

JdeMoHcTpanun

Tabmuupsl 1 cxeMmbl: «OKkosnoruyeckue GpakTopbl», «CBETOBON CIEKTP», «IKOJIOTHUECKUE
TPYIIIbI )KUBOTHBIX 110 OTHOILIEHUIO K CBETY», « T€MIIOKPOBHBIE )KUBOTHBIEY, «XOJIOAHOKPOBHbIE
KHUBOTHbIE», «DU3NOIOTUYECKUE aJalTallud >KUBOTHBIX», «Cpeabl OOMTaHHS OpPraHU3MOBY,
«buonoruueckue puTMb», «Ku3HeHHble GOPMBI pacTeHHD, «Ku3HeHHBIE (HOPMBI KUBOTHBIXY,
«IJKOocHcTEMa MIUPOKOIMCTBEHHOrO Jiecay, «DKOCUCTEMa XBOWHOTO Jiecayn, «llemu mutaHusy,
«XumuuuectBoy, «Ilapazutuszm», «Konkypenuus», «Cumonos», «Kommencanmuzmy.

ObopynoBanue: repbapuu pacTeHUH U >KUBOTHBIX, HPUCHOCOOJIEHHBIX K BIHUSHHIO
Pa3IUYHBIX  JKOJIOTHYECKUX  (PaKTOpoB, TepOapuu  CBETOJTIOOMBBIX, TEHEITIOOMBBIX U
TEHEBBIHOCIMBBIX PACTEHHI, CBETONIOOMBBIC, TEHENIOOMBBIE W TEHEBBIHOCIMBBIE KOMHATHBIC
pacteHus, repOapuM ¢ KOJJICKIUU TEIUIONIOOMBBIX, 3UMOCTOMKHX, MOPO30YyCTONUYHMBBIX
pacTeHuid, 4ydejla MNTUI M 3Beped, repOapuM pacTeHUH, OTHOCAIIMXCA K TUrpoduram,
kcepoduram, me3oduTaM, KOMHATHBIE PACTEHHs] MAHHBIX TPYMI, KOJUIEKIIMH >KMBOTHBIX,
OOUTAIONIMX B Pa3HBIX cpeAax, repdapuu M KOJUIEKIIUU PAaCTEHHH W >KUBOTHBIX, 00JaJarolux
YepTaMyd NPUCTIOCOOJIEHHOCTH K CE30HHBIM M3MEHEHUSIM YCIOBHM KH3HHM, TepOapuu U
KOJJIGKIIMM PACTEHUH W JKUBOTHBIX PA3JIUYHBIX JKU3HEHHBIX (OPM, KOJJIEKIUH >KUBOTHBIX,
YYaCTBYIOUIMX B Pa3IMYHBIX OMOTHUECKUX B3aUMOAECUCTBUSX.

JlabopaTopnasi padora «BrisiBiIeHIE NPUCTIOCOOICHUN OPTaHU3MOB K BIUSIHUIO CBETa.
JladbopaTtopnasi pab6ora «BbIsiBIeHHEe  TNPUCIOCOOJIEHUH  OPraHW3MOB K  BIIHSIHHIO
TEMIIEPATYPbI».

JlabopaTopHasi paboTa « AHATOMUYECKHE OCOOCHHOCTH PACTEHMIA U3 Pa3HBIX MECT OOUTAHUIY.
Tema 8. Jkoji0rust BUA0B U NOMYJIANMH

DKOJIOTUYECKHE XapaKTePUCTHKHU Nomysaiun. [lomymsiius kak Ouonoruyeckas cucrema.
Ponp HeomgHOpOAHOCTH cpefbl, (U3NYEeCKUX OapbepoB U OCOOCHHOCTEH OWMOJIOTHM BHUIIOB B
(hOopMHPOBAHNY TIPOCTPAHCTBEHHOM CTPYKTYPHI MOIMYIIsAil. OCHOBHBIEC TTOKA3aTEIH MOIYJISALNH:
YHCJIEHHOCTh, IUIOTHOCTh, BO3pAacTHAasi M IOJIOBas CTPYKTypa, POXKIAAEMOCTb, MPHUPOCT, TEMII
pocCTa, CMEPTHOCTh, MUTPALUSI.

DKojoruueckas CTpykrypa nomyisuuu. OleHKa 4HMCICHHOCTH NOomyssiuud. JIMHamuka
MONyJIALMU U €€ peryisuus. buornueckuil moTeHMan nonyasiuud. MoaenupoBaHue JUHAMUKH
nonyysauuu. Kpussle pocta uyucnenHoctu nonyisauuu. Kpusbsle BbDKHMBaHMS. Perymsnus
YHUCICHHOCTU TOMYJSIIMNA: poiib (PAKTOPOB, 3aBUCAIIMX M HE 3aBUCSIIMX OT IUIOTHOCTH.
DKOJIOrM4ecKHe CTpaTeruu BUA0B (r- 1 K-ctparerun).

[Tonsatne 00 »HKoNMOTMYEcKOW Hume Buaa. MecrooOutanue. MHOTOMEpHas MOIENb
skosnornyeckor HumM JIx.M. Xarunncona. Pazmepsl skosornueckoit Humd. [loreHnumansHas u
peanu30BaHHas HUIIN.

Bun kak cucrema nomymnsuui. Apeanbl BUAOB. BHIBI M HMX JKM3HEHHBIE CTpPATEIHH.
DKOJIOrM4eCcKHe SKBUBAJICHTHI.



3aKOHOMEPHOCTH TMOBEJICHUS M MUTrpAlMil KUBOTHBIX. buonornueckue WHBA3UU
qy>KE€POJIHBIX BUIOB.
JdeMoHcTpanun

[Toptpert: dx. . XaT4ynHCOH.

Tabmuip! 1 cxembl: « DKOJTOTHIECKHE XapaKTePUCTUKH oMy siiuny», «IIpoctpancTBennast
CTpyKTypa mnomynsiuun», «Bo3pacTHele mnupamuasl nomyisuun», «CKOpPOCTh 3aceieHUs
MOBEPXHOCTU 3eMJIM pa3IMYHbIMU OpraHuzMamm», «Mogenb skonorudeckor Hummwm Jx. U.
XaT4YMHCOHAY.

O6opynoBanue: repOapuu pacTeHUH, KOJJICKIIUU JKUBOTHBIX.

JladopaTopnas padora «[IpucrnocoOneHust cCeMsH pacTeHUN K paCcCEICHUION.
Tema 9. Jkos10rus coo0mIECTB. IKOJOTHYECKHE CHCTEMBI.

CoobmectBa opranu3MoB. brorieHo3 u ero crpykrypa. CBsi3u MEXIy OpraHH3MaMu B
ouoneHose.

OkocuctemMa Kak OTKpbiTas cucrema (A. Jx. Tencnu). DyHKIHOHANIbHBIE OJOKH
OpPraHU3MOB B HKOCHCTEME: MPOAYIEHTHI, KOHCYMEHTBI, peAyleHThl. Tpodudeckue ypOBHH.
Tpoduueckne nenu u cetu. AOHOTHYECKHE OJIIOKK SKOCUCTEM. [I0YBBI U MBI B IKOCHCTEMAX.
KpyroBoport BemiecTB 1 MOTOK SHEPTUU B SKOCUCTEME.

OcHOBHBIE TTOKa3aTeNu 3KOCUCTeMbl. buomacca u npoayKius. DKOJIOTHUECKUE TTHPaMUIbI
qrcen, OMOMacChl U DHEPTHH.

Jlunamuxa sxocucmem. Kamacmpogpuueckue nepecmpotiku. @nykmyayuu. HanpapieHHbIe
3aKOHOMEPHBIE CMEHBI COOOIECTB — CyKIlecCHU. [lepBUYHBIE W BTOPHUYHBIC CYKIICCCHH U HX
NPUYUHBL. AHTPONIOTeHHBbIE BO3ACHCTBUS Ha Cykieccud. KiumakcHoe cOOOIIECTBO.
buopasHoobpasue u moaHOTa KPyroBOpOTa BEUIECTB — OCHOBA YCTOMUMBOCTH COOOIIIECTB.

IIpuponHblE 3KOCUCTEMBI. JKOCUCmeMbl 036p U peK. DKOCUCIeMbl MOpel U OKeaHos.
DKocucmemvl myHnop, 1ecos, cmeneil, NyCMbiHb.

AHTpOTIOTEHHBIE  DKOCHUCTEMBI. Arposkocuctema. ArporeHo3. Pasmuuuss Mexmy
AQHTPOIIOTC€HHBIMU U MPUPOTHBIMHU IKOCUCTEMAMHU.

Ypb6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOodKkocucteM. I'oposckast dopa u dayHa.
CunanTponmu3anusi TropoJckoil ¢ayHbl. buomormyeckoe U  XO3SIICTBEHHOE 3HAa4YCHHE
arposKOCUCTEM B YPOOIKOCHUCTEM.

3aKOHOMEpPHOCTH  (OPMHUPOBAHUSA  OCHOBHBIX  B3aWMOJEWUCTBUH  OpraHM3MOB B
skocucteMax. Ponb kackaonozo sghgexma u 6udo08-30ugukamopos (Kiouesvix 6udog) 8
@yukyuonuposanuu  dxocucmem. llepeHOC HHEPTUHM W  BEIIECTB MEXKIY CMEXKHBIMU
SKOCUCTEMAaMH. Y CTOMYMBOCTHh OPraHU3MOB, TMOMYJSIHMA M 3KOCUCTEM B  YCIOBHUAX
€CTECTBEHHBIX U AHTPOTIOT€HHBIX BO3JAEHCTBUM.

Mexanuzmvl  8030eticmeus  3a2psA3HEHULl  PA3HBIX MUNO8 HA  CYOOP2AHUSMEHHOM,
ODP2AHUBMEHHOM, HNONYIAYUOHHOM U IKOCUCMEMHOM YPOBHAX, OCHOBbl IKOJO2UUECKO20
HOPMUPOBAHUS AHMPONO2EHHO20 6030elicmausi. MeToI0IoTusl MOHUTOPUHTA €CTECTBEHHBIX U
AQHTPOTIOTEHHBIX SKOCUCTEM.

JdeMoHcTpanun

IToprper: A. JIx. Tencnu.

Tabmuubr u cxembl: «CTpykTypa OHOIIEHO3a», «IJKOCHCTEMAa IIMPOKOJUCTBEHHOTO JIecay,
«JKocucTeMa XBOWHOTO Jieca», «DyHKIMOHANbHBIE TPYNIbl OPraHU3MOB B HIKOCHUCTEMEY,
«KpyroBopor BemecTB B 3Kocucteme», «llemum mnuraHus (macTOMINHAs, JAETPUTHAA)Y,
«OKoyoruyecKkas mupaMujia yucemn», « IKoJorudeckasi nupamuia 6uoMacch», « IKOJIOrHIecKast
nupamuga sHeprum», «OOpazoBanue Ooiortay, «llepBuunas cykuneccus», «BocctanoBneHue



Jjeca Ioclie moxapa», «IKOCHUCTEMa 03epa», «ArpoleHo3», «Kpyroopor BemIeECTB M IOTOK
SHEPruM B arpoueHose», «lIpumepsl ypboskocucTem».

Ob6opynoBanue: repbapuyl pacTeHUH, KOJUICKIIMH HACEKOMBIX, Uydelia MTHI] ¥ 3Bepeid, repoapuu
KyJbTYPHBIX U JUKOPACTYILIUX PACTEHUMN, aKBAPUYM KaK MOJIENb SKOCUCTEMBI.

IIpakTuyeckas padora «l3ydenue u onucanue ypO0o3KOCUCTEMBD.

JlabopaTopnasi pa6ora «l3yueHue pazHOOOpa3Usi MENKUX TMOYBEHHBIX YJIEHUCTOHOTHUX B
Pa3HBIX IKOCHCTEMAX).

IKCKypceust «IKCKypcus B TUIUYHBIN OuoreorneHo3 (B AyOpaBy, Oepe3HsK, €NbHHK, Ha
CYXOZOJIbHBIM WJIM TOWMEHHBIH JIyT, 03€p0, 60J0TO)».

IKcKypeust «IKCKYpCUS B arpodKOCUCTEMY (Ha TOJI€ UK B TEIUTMYHOE XO3SHCTBO)».

Tema 10. Buocdepa — rinodanbHasi IkocucTemMa

buocdepa — obmennanerapras o6osouka 3eMiH, TA€ CYIIECTBYET WIHM CYyIIECTBOBAIa
*u3Hb. PazButne npencrasiaeHuit o ouocdepe B Tpynax 3. 3rocca. Yuenue B. 1. Bepnaackoro o
6uocdepe. Obnactu 6uocheps! u e€ cocran. KuBoe BeliecTBo OMochepbl U €ro PyHKIUH.

3aKOHOMEPHOCTH cymecTBoBaHus Onocdepnl. OcobeHHOCTH Onochepsl Kak rio0aabHOM
sKocucTeMbl. JluHamuyeckoe paBHOBecue B Oumocdepe. KpyroBoporel BemiectB U
OuoreoxMMHUYecKre HUKJIBI (yriaeposa, a3oTa). PUTMuuHOCTb siBJIeHU# B Onochepe.

3oHanbHOCTH Ouochepsl. [lonarue o 6uome. OCHOBHBIE OMOMBI CYIIN: TYHJIpa, XBOMHbBIE
Jeca, CMEUIaHHbIE U IIMPOKOJUCTBEHHBIE JIEca, CTEIH, CaBaHHbI, IyCThIHHU, TPOIIMYECKHUE JIeca,
BBICOKOTOPBS. KiuMar, pacTUTENbHBIN U )KUBOTHBIA MUP OMOMOB CYIIIH.

Ctpyktypa ¥ (QYHKIOUS JKHBBIX CHCTEM, OIIGHKa WX pECYpCHOTO TOTEHIHAla H
ouochepHbIx QyHKINHN.
JdemMoHcTpannun
IToprpetsr: B. U. Bepnaackuii, 3. 3rocc.
Tabmuuer u cxemsl: «I'eocdepsr 3emnu», «KpyroBopor asora B mpupone», «KpyroBopot
yriaepoaa B npupoae», «Kpyrosopot kuciopona B npupojie», «KpyroBopoT BoJibl B IPUPOAE»,
«OcHOBHBIE OWOMBI cymm», «Kmumatndeckwe mosica 3emum», «TyHapa», «Taiiray,
«Cmemannbii  nec», «lllupokonuctBeHHwlii jec», «Crenby, «CaBaHHay, «llycTbiHDY,
«Tponmuecknii gec».

Ob6opynoBanue: repOapur pacTeHU pa3HBIX OMOMOB, KOJIEKIIUU KUBOTHBIX.
Tema 11. YesioBek U OKpYy:Kamomas cpeaa

DKoJIoTHYeCKHe KPHU3MChl W WX TNpUYMHBL. Bo3nelictBue denoBeka Ha Ouocdepy.
3arpsizHeHue BO3MyIIHOM cpenpl. OxpaHa Bo3gyxa. 3arpsi3HEHHWE BOAHOM cpeabl. OxpaHa
BOJHBIX pecypcoB. Pa3pymienue noussl. OXxpaHa MOYBEHHBIX pecypcoB. MI3mMeHeHue kinMara.

AHTpOIIOTEHHOE  BO3JCHCTBME Ha PACTUTENBbHBIA W JKUBOTHBIK Mup. OxpaHa
PacTUTEIBHOTO U KUBOTHOTO MHpa. OCHOBHBIE NMPUHIIMIIBI OXpaHbl MpUpoAbl. KpacHble KHUTH.
Oco60 oxpansiembie npupoaasie Tepputopun (OOIIT). borannueckue caabl U 300JI0TUYECKHE
MapKH.

OcHOBHbBIE TPUHIUIBI YCTOWYMBOTO Pa3BUTHS YEIOBEUYECTBA M MPUPOJbl. PanmonansHoe
NPUPOIOIOIb30BAHUE M COXpaHEHHWE OMOJOrHYecKkoro pasHooOpaszus 3emnu. OOmue
3aKOHOMEPHOCTHU TNI00ATBbHBIX SKOJIOTHYECKUX KPU3UCOB. OCOOEHHOCTH COBPEMEHHOI0 KpU3uca
U €r0 BEpOSITHBIE OCIEACTBHUSI.

Pa3BuTHie METOAOB MOHUTOPMHIA Ppa3BUTHUS ONACHBIX TEXHOI'€HHBIX IIPOIIECCOB.
Cucmemnvle uccnedosanusi nepexooa K pecypcocoepezaioujeii U KOHKYPEHMOCHOCOOHOL
aHepeemuxe. buonocuueckoe paznoobpasue u ouopecypcol. Hayuonanvusie ungopmayuonHvie
cucmemvl, obecneuugaroujue O0OCMyn K UHGOpMayuu no COCMOAHUIO OMOENbHbIX BU008 U



akocucmem. OCHOBbL IKOpeadbuUIUmMayuy IKocucmem u cnocobos 6opvovl ¢ OUONOBPENCOCHUIMU.
Pexoncmpykyusa mopckux u nazemHuix dKocucmeM.
JdeMoHcTpanun
Tabmuubr w  cxembl: «3arpssHeHue atMochepwl», «3arpsizHeHHe Truapocheps,

«3arpsizHeHne 1nouBbl», «[lapHukoBbiii  3ddexkT», «Ocobo oxpaHseMmble NPHUPOJHBIE
TeppUTOpUN», «MoOJenu ynpaBiasieMoro MUpay.

Ob6opynoBanue: (Qortorpaduu oxpaHsieMbIX pacTeHHMH U KUBOTHBIX KpacHoil KHHUTH

Poccuiickoit @enepanun, KpacHoil KHUTH pernoHa.

Onucanue MecTa ydueOHOro nmpeaMera, Kypca B yueoHom miaase. [Iporpamma pazpaborana B
COOTBETCTBUHM C IIPUHLIUIIAMU [IPEEMCTBEHHOCTH, CUCTEMHOCTH, TOCTYIIHOCTU. M3yuenune
Ouosioruu Ha yriryoiaéHHOM ypoBHe B 10-11 kiacce sBsieTCs JTIOTHYECKUM IPOJ0IKEHUEM e
u3yueHus B 5-9 kiaccax no eauHoi cucreme YMK «Cdepa xuznu». Pabouas nporpamma
paccuutana Ha 204 gacos, 102 gaca B 10 knacce, 102 yaca B 11 xmacce. KoHTponpHBIX paboT -
5, mabopaTOpHBIX — 5, MPAKTUYECKHX - 4.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O BUOJIOI'MHN
HA YPOBHE CPEJHEI'O OBILIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBnuBaer TpeOOBaHUA K pe3yJbTaTaM OCBOCHHS OOYyYarOUUMUCS
MPOrpaMM CPETHETO OOIIEeTro 00pa30BaHus: TMYHOCTHEIC, METAIIPEIMETHBIC U TIPEMETHEIE.

B cTpykType JTUYHOCTHBIX pe3ylbTaTOB OCBOEHUS MPOTrpaMMbl MO OMOJOTMH BbIAEICHBI
CIICTYIOIAE  COCTABIIAIONINE: OCO3HAHWE OOYYAIONUMHUCS  POCCHHCKOW  IpakIaHCKOM
UICHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CaMOCTOSTEIHHOCTH M CaMOOIPEAETICHHUIO,
Hanuuyue momusayuu K OOYUEHUIO OHWOJIOTHH, UYeNeHANnpasieHHoe pas3sumue BHYTPEHHHX
yOeX/IeHUI JIMYHOCTH Ha OCHOBE KJIFOUEBBIX LIEHHOCTEW M MCTOPHUYECKUX TPAIUIMA pa3BUTHS
OMOJIOTHYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCMb OOYUYAIOUIXCS PYKOBOJICTBOBATHCS B
cBOeH NCATCIIbHOCTHU ICHHOCTHO-CMBICIIOBBIMHU YCTaHOBKaMH, Mpucynmumu CHUCTEMCE
OMOJIOTMYECKOTO  OOpa30BaHUsS, HAluuue NPABOCO3HAHUS ~ DKOJOTHYECKOW  KYJIBbTYPHI,
CnocoOHoCmuU cmasums UENH U CTPOUTH KU3HEHHBIE TJIaHBI.

JIngyHOCTHEIE PE3YIbTATBl OCBOCHUSA IMPOrpaMMEI 110 onostornu JOCTUTAKOTCA B €AUHCTBEC
y4eOHON M BOCIHUTATENHHOM NEATENIHHOCTH B COOTBETCTBUU C TPATUIIMOHHBIMU POCCHICKHUMHU
COLIMOKYJIbTYPHBIMH, HUCTOPUYECKUMHU U TyXOBHO-HPABCTBEHHBIMU LIEHHOCTSMH, MPUHATHIMU B
OGH.[CCTBG npaBUJIaMH W HOPpMaMHu IIOBCIACHUA H CHOCOGCTBYIOT nponeccam CaMoOITO3HAHUA,
CaMOBOCITUTAHMSI U CAaMOPA3BUTHUs, PA3BUTHSI BHYTPEHHEU MO3UIIMU JTUYHOCTH, MATPHUOTU3MA H
YBaXXEHUA K 3aKOHY M IIPAaBOIOPSAKY, YEIOBEKY TpPyZa M CTaplieMy IIOKOJIEHHUIO, B3aHUMHOIO
YBaKEHUs, OCEpeKHOTO  OTHOIIEHHWS K  KyJIbTypHOMY  HacleIHi0 W  TPAJAULHUSAM
MHOTOHAIMOHAJILHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKpyKarolen cpee.

JIngyHOCTHEIE PE3YIbTaTbl OCBOCHUSA yqe6Horo npeamera «buonorusa» JOJIDKHBI OTpaXXaTb
TOTOBHOCTh U CIIOCOOHOCTh OOYYalOUIMXCs PYyKOBOJCTBOBATHCS CHOPMUPOBAHHON BHYTpPEHHEH
MO3UIMEeN JUYHOCTH, CHCTEMON IIEHHOCTHBIX OpPHEHTAIMi, TO3UTHUBHBIX BHYTPEHHUX
yOKICHHIA, COOTBETCTBYIOMIMX TPAAUIMOHHBIM [EHHOCTSAM POCCHICKOTO  OOIIeCcTBa,
paclIMpeHre >KU3HEHHOTO OIbITa U ONbITA ACSITEILHOCTH B IMPOLIECCE PEaTU3allid OCHOBHBIX
HaHpaBHeHI/Iﬁ BOCIIUTATEIILHOU ACATCIBbHOCTH, B TOM YHCJIC B YaCTH:

1) rpaskIaHCKOro BOCIUTAHUS:

cOPMUPOBAHHOCTh TIPAXKIAAHCKOW MO3UIMHM  00ydYaromierocs Kak aKTHBHOIO U
OTBETCTBEHHOTO YICHA POCCUHCKOTO OOIIEeCTBA;

OCO3HAaHUE CBOUX KOHCTHUTYIMOHHBIX TpaB U O0O0s3aHHOCTEH, YBa)XXCHHE 3aKOHA H
MIPABOIIOPAIKA;

TOTOBHOCTh K COBMECTHOW TBOPUECKOW AEATEIBHOCTH MPH CO3/IaHUH yUEOHBIX MPOEKTOB,
pelIeHnr yueOHbBIX U TO3HABATENIBHBIX 33124, BHIIOJTHEHUH OMOIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPEAENATh COOCTBEHHYIO TMO3HMIIMI0 TI0 OTHOIICHUIO K SIBJICHUSAM
COBPEMEHHOMW KU3HU U OOBSICHATH €€;

yMEHHE y4YWUThIBaTh B CBOMX JEWCTBHUAX HEOOXOAUMOCTb  KOHCTPYKTHBHOI'O
B33HMO}1€I7ICTBI/I$I J'IIO)IGfI C pasHbIMHA Y6G)KJIGHI/I$IMI/I, KYJbTYPHBIMU LECHHOCTAMH U COIHAJIBHBIM
MOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHYECTBY B TPOIECCE COBMECTHOTO BBHIMOJIHEHUS YUYEOHBIX,
MMO3HABATCJIbHBIX W HCCIICAOBATCILCKUX 3alda4, YBAXUTCIBbHOI'O OTHOIICHHWA K MHCHUIO
OTIIIOHEHTOB TP 00CYXKJACHUU CIIOPHBIX BOMPOCOB OMOJIOTHYECKOTO COJICPIKAHUS;

TOTOBHOCTb K TYMaHUTapHOW U BOJIOHTEPCKOM JEATENBHOCTH;



2) NaTpHOTHYECKOIr0 BOCIIUTAHUS:

c(hOPMHUPOBAHHOCTHh POCCHICKON TPaKTAHCKOW UACHTUYHOCTH, TATPUOTH3MA, YBAKCHHUSI K
CBOEMY HAapoOJdy, YyBCTBa OTBETCTBEHHOCTH mepen PoamHOM, ropocTH 3a CBOM Kpail, CBOIO
Ponuny, cBOH S3bIK U KyJIBTYpY, IPOIIIOE M HACTOsIIIee MHOTOHALIMOHAILHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIICHHE K TPUPOJHOMY HACICAUIO ¥ TaMSITHUKAM TPUPOJIBI,
nocTukeHussM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSAX, TPY/IE;

CIIOCOOHOCTh OIEHMBATh BKJIAQJ POCCUUCKUX YYEHBIX B CTAaHOBJIEHHWE M pPa3BUTHUE
OMOIOTHH, TOHUMAaHUS 3HAYEHUSI OMOJIOTHH B MIO3HAHUU 3aKOHOB MPUPOIBI, B )KH3HHU YEJIOBEKA U
COBPEMEHHOT0 O0IIIEeCTBa;

uaenHas yoexx1IEHHOCTh, TOTOBHOCTH K CITY>KEHHUIO U 3anuTe OTeduecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

OCO3HaHME AYXOBHBIX IEHHOCTEW POCCHIICKOTO HApO/Ia;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, 3TUYECKOTO MTOBECHHS,

CIOCOOHOCTh OIICHHMBATh CUTYAIMI0 U MPUHUMATh OCO3HAHHBIC PEUICHHS, OPUEHTUPYSIChH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIJa B IOCTPOEHUE YCTOMYUBOTO OyAyIIEro;

OTBETCTBEHHOE OTHOIIIEHHE K CBOMM pPOJUTENSIM, CO3JaHUI0 CEMbHM Ha OCHOBE
OCO3HAHHOTO TPHUHSTHUS IIECHHOCTEW CEeMEHHOM >XKM3HU B COOTBETCTBUU C TPAIUIUSIMU HAPOOB
Poccuu;

4) 3cTeTUYECKOTr0 BOCTIUTAHUS

ACTETUYECKOE OTHOIICHHWE K MHUPY, BKJIIOYAs 3CTETHUKY ObITA, HAYYHOTO U TEXHUUYECKOTO
TBOPUYECTBA, CIIOPTA, TPYAa, OOLIECTBEHHBIX OTHOIICHHIA;

IMOHUMaHUE SMOLUHUOHAIBHOTO BO3IEUCTBHUS )KUBOM MPUPOJBI U €€ LIEHHOCTH;

TOTOBHOCTh K CAMOBBIPQXKEHHUIO B Pa3HBIX BHUAAX HCKYCCTBA, CTPEMJICHHUE NPOSBIIATH
KauecTBa TBOPUYECKOM JIMUHOCTH;

5) ¢usuyeckoro BocnUTAHMSA, (POPMHUPOBAHUS  KYJbTYPbl  310POBbS U
3MOLMOHAIBHOIO 0JIArONOJTyYHs:

MMOHUMAaHWE W pealin3alis 3I0pOBOro U 0e30MmacHoro 00pasa >KU3HU (370pOBOE MHUTAHUE,
COOIOICHNe TUTHEHUYECKUX MPaBHI U HOPM, cOaJaHCHUPOBAHHBIA PEXHUM 3aHSATUH U OTABIXA,
perymnspHas ¢u3nyeckas aKTHUBHOCTH), OEpEeKHOro, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHOIIIEHUS K COOCTBEHHOMY (DPM3MUECKOMY U TICUXUIECKOMY 3/I0POBBIO;

MOHMMAaHWE IIEHHOCTH TIPaBWJ WHAMBHUIYAIbHOTO M KOJUIGKTHBHOTO 0€30MacHOTO
MOBEJICHUS B CUTYAIUX, YTPOKAIOIINX 3OPOBBIO U KU3HU JIIOCH;

OCO3HaHHUE TOCJIEJICTBUM M HENPUSTHS BPEAHBIX MPUBBIYEK (YMOTPEOJICHUS aJIKOTOJIS,
HapKOTUKOB, KYpEeHUS);

6) TPYyA10BOr0 BOCIMTAHUSA:

TOTOBHOCTH K TPYAY, OCO3HAHUE IIEHHOCTH MacTepPCTBa, TPYAOTIO0HE;

TOTOBHOCTH K aKTUBHOM J1€ATE€IHHOCTH TEXHOJIOTUYECKON U COIIMaIbHON HANIPaBIEHHOCTH,
CIIOCOOHOCTh ~ MHHUIIMMPOBATh, IUIAHUPOBATH W CAMOCTOSITENIbHO — BBITIONHATH  TaKYHO
NeSITENbHOCTD;

HWHTEpEC K pa3imdHbIM cepam mpodeccHoOHATEHOW ACSITeIbHOCTH, YMEHHE COBEPIIATh
OCO3HAHHBIN BEIOODP OyayIiel mpodeccuu 1 pean30BhIBATH COOCTBEHHBIC KIU3HCHHBIC TUTAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUIO W CaMOOOpPa30BaHUIO Ha MPOTSHKEHUH BCEH
KU3HU,

7) 3K0J10rM4eCcKOro0 BOCIIUTAHUS:



HKOJIOTHUECKH 11€JIeCO00pa3HOe OTHOIICHHE K MPUPOJE KaK UCTOUHUKY XKHU3HH Ha 3emie,
OCHOBE €€ CYILIECTBOBAHHS;

MIOBBIIIEHHE YPOBHS JKOJOTMYECKOH KYJIBTYpbl: NMPUOOpETEeHHE OIbITa IIAHUPOBAHUS
MOCTYTIKOB ¥ OIICHKH WX BO3MOJKHBIX ITOCIIEJICTBUH TSI OKPYKAIOIICH CPEIbI;

OCO3HaHME TI00ATFHOTO XapaKTepa dKOJIOTUIECKHUX MPOOIIEM | ITyTeH X PeIICHUS;

CIIOCOOHOCTh HMCIOB30BaTh MPUOOpETacMble TIPU M3YYCHUN OMOJIOTUM 3HAHUS M YMCHHUS
NPU pEIICHUH TMPOOJIeM, CBSA3aHHBIX C PAIMOHAIBHBIM IMPHPOJIONOIE30BaHIEM (COOIIOACHNE
NpaBUJ MOBEACHHUS B TNPHPOJIE, HANPABICHHBIX HAa COXPAaHEHHE PABHOBECHS B JKOCHCTEMAX,
OXpaHy BUJOB, 3KOCUCTEM, Onochepsl);

aKTHBHOE HETPHUATHE NEHCTBUH, MPUHOCSAIIMX BPEI OKpYKAIOUIeW NPHPOTHON cpene,
YMEHHE TPOTHO3MPOBATH HEOJIArONPHITHBIE KOJOTUYECKHE TOCIEICTBHS IMPEITPUHUMAEMBIX
NEWCTBUM U NMPEIOTBpALATh UX;

HAJIMYAE PA3BUTOTO HKOJOTHYECKOTO MBIIUICHHS, YKOJOTHYECKOW KYJIBTYPHI, OIBITA
JESTEIbHOCTA  DKOJIOTUYECKOW HANpaBICHHOCTH, YMEHHUS pPYKOBOJICTBOBaTbCS HMH B
MO3HABATEJILHOW, KOMMYHUKATHBHOH W COLMAIBHOW TPAKTHKE, TOTOBHOCTH K YYacTHIO B
MPAaKTUYECKOH eATeNbHOCTH SKOJIOTHYECKOI HAIPaBICHHOCTH;

8) HeHHOCTH HAYYHOI0 NO3HAHUSA:

C(OPMHPOBAHHOCT, MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHA HAyKu U OOLIECTBEHHOW TPAKTHUKH, OCHOBAaHHOTO Ha JHANOre KYJIbTYD,
CTIIOCOOCTBYIOIIETO OCO3HAHHIO CBOETO MECTA B MOJHUKYJIBTYPHOM MHUPE;

COBEPIIIEHCTBOBAHHE SI3BIKOBON M YUTATEIHCKON KYJIBTYPHI KaK CPEJCTBA B3aMMO/ICHCTBHS
MEXTy JTFOJIbMU ¥ TTO3HAHUS MUPA;

MOHUMaHKue crenuUKU OMOJIOTUM KaK HAyKH, OCO3HaHUs e€ poiu B (OPMHUPOBAHUM
PalMOHATIBHOTO HAYYHOT'O MBIIUICHHUS, CO3/IaHUH LEIOCTHOTO TPEACTaBICHUS 00 OKpYKaroleM
MHUpE KaK O eIMHCTBE NPUPOABI, YEIOBEKAa U OOIIECTBa, B TO3HAHUM TNPHUPOJIHBIX
3aKOHOMEPHOCTEH M PEeIIeHUH POoOIeM COXpaHEHHsI IPHUPOTHOTO PABHOBECHS;

yOeXIEHHOCTh B 3HAYUMOCTH OHMOJIOTUHU Ui COBPEMEHHON NMBUIM3AIMU: 00ECTICUeHUs
HOBOTO YPOBHSI Pa3BUTHsI MEIHMIMHBI, CO3J[aHUE TEPCIIEKTUBHBIX OMOTEXHOJIOTHH, CITOCOOHBIX
pemaTh pecypcHbIe poOJIeMbl pa3BUTHSI YEIOBEUECTBA, TIOMCKA ITyTeH BBIXOJA M3 TII00ATBHBIX
AKOJIOTHYECKUX MPOOJIeM U 00eCTIeueH s TIepexo/ia K YCTOWYMBOMY Pa3BUTHIO, PAIlHOHATEHOMY
WCTIOJIB30BaHUIO TIPUPOJIHBIX PECYPCOB U (POPMUPOBAHHIO HOBBIX CTAH/IAPTOB JKU3HHU;

3aWHTEPECOBAHHOCTh B MOJYYEHUH OMOJIOTMYECKUX 3HAHWN B LIENAX TMOBBIMICHHUS OOIIEH
KYJIbTYpbl, €CTECTBEHHO-HAyYHOH TIpaMOTHOCTH, KaK COCTaBHOH YacTH (YyHKIMOHAJIHHON
IPaMOTHOCTH 00y4aromuxcs, popMupyemMoi pu u3y4eHnr OUOJIOTHH;

MOHMMaHHE CYIIHOCTH METOJIOB ITO3HAHUS, HCIIONB3yeMbIX B E€CTECTBEHHBIX HAyKax,
CIIOCOOHOCTH HCIIOJIb30BaTh TMOJy4YaeMble 3HAHMUS ISl aHATW3a W OOBSCHEHUS SIBICHHUH
OKpY’KalOMIeT0 MHpa W TPOUCXOMSNIMX B HEM H3MCHEHWH, yMEHHE enaTh 00OCHOBAaHHBIC
3aKIFOYCHUS HA OCHOBE HAYYHBIX (AKTOB M HMEIOIIMXCS JAHHBIX C [T IOJTyYCHHUS
JTOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITEJIPHO HCIIOJIb30BaTh OWOJIOTHUECKUE 3HAHUS Ui PELICHHUs
po6JeM B peabHbIX KU3HEHHBIX CUTYalUsX;

OCO3HAHME IIEHHOCTH HAayYHOW NESTEIHHOCTH, TOTOBHOCTh OCYIIECTBIISTH NMPOCKTHYIO H
UCCIIEIOBATENBCKYIO NeSTEIbHOCTh HHANBHYAJIBHO U B TPYIIIIE;

TOTOBHOCTh M CIOCOOHOCTh K HEMPEPHIBHOMY OOpa30BaHHIO M CamMOOOpa3oBaHUIO, K
aKTHBHOMY TIOJIYYCHUIO HOBBIX 3HAHWW 110 OHWOJIOTHM B COOTBETCTBHM C JKU3HCHHBIMH
MOTPEOHOCTSIMU.



METANIPEJMETHBIE PE3YJIbTATHI

MeranpeaMeTHBIE PE3yJIbTaThl OCBOCHHSI Y4eOHOro mpeamera «buoiorus» BKIIOUYAIOT:
3HaYUMbIe i1 (OPMUPOBAHHUS MHPOBO33PCHHUS OOYYAIOMIUXCS — MEKIUCIHUILTMHAPHBIC
(MeXTIpeIMeTHBIE) OOITIEHAYYHbIE TTOHITHS, OTPAXKAIOIIUE 1IEJIOCTHOCTh HAYYHOU KapTHUHBI MUPa
U crienuKy METOJIOB IMO3HAHUS, UCIIOIB3YEMBIX B €CTECTBECHHBIX HayKaX (BEIIECTBO, SHEPTHS,
SBJIGHUE, TPOIECC, CHCTEeMa, HAy4YHBIM (akT, MPUHLHUI, THUIIOTE3a, 3aKOHOMEPHOCTH, 3aKOH,
Teopusi, UCCIeJOBaHMEe, HAOIIOJEHUE, U3MEpPEHUE, SKCIEPUMEHT W JIpYyrHe); yHUBEpcajbHbIC
yueOHbIe JecTBHs (IT03HABATENIbHBIE, KOMMYHUKATUBHBIC, PETYJISATUBHEIC), 00ECIICUNBAIOIIHE
dbopmupoBanre (PyHKIMOHAIBHON TPAMOTHOCTH M COLMATBHONH KOMIIETEHIIMH OOYyYarOUTUXCS
CIIOCOOHOCTH o0yyJaromuxcs HCIIOJIb30BATh OCBOCHHBIE MEXIUCIUTUTMHAPHBIE,
MHUPOBO33PEHYCCKUE 3HAHUS ¥ YHUBEpCAIbHbIC ydYeOHBIC ACUCTBHUS B II03HABATEIBHOH U
COIMAJIbHOM MPAKTHUKE.

B pesynprare wusydeHuss OWOJOTMM HAa YpPOBHE CpemHero oOmiero oOpa3oBaHUS Yy
oOyuatomerocsi OyayT chopMHUpPOBaHBI MO3HABATEIbHBIE YHUBEPCAIbHBIE y4eOHbIE NEHCTBUS,
KOMMYHHKATHBHbIE YHHUBEpCaJbHble Yy4eOHBbIC JIEHCTBUS, PETYJSATUBHBIE YHUBEPCAJIbHBIC
y4eOHbIe AeHCTBUS, COBMECTHAS IESATEILHOCTD.

MeTtanpeaMeTHble pe3ylbTaThl OCBOSHHUS MPOrPaMMBI CPEIHEro oOmero oOpa3oBaHUs
JOJDKHBI OTpaXkaTh:

OBi1ajieHHe YHHBEPCAJBHBIMU Y4€OHBIMHU MO3HABATEILHBIMH J1€HCTBUSIMMU:

1) 6a3oBble JJOorMUYecKUe JeHCTBUSI:

CaMOCTOATENHFHO (OPMYJIUPOBATh WU aAKTyaJIM3WPOBATh NPOOJIEMY, paccMaTpuBaTh €€
BCECTOPOHHE;

UCIIONIb30BaTh MPU OCBOCHMM 3HAHUN MPUEMBI JIOTUYECKOTO MBINUICHUS (aHalu3a,
CUHTE3a, CpaBHEHHS, Kiaccupukamuu, OOOOIIEHHs), PACKPHIBATh CMBICT OHOIOTUYECKUX
MOHSTUN (BBLICATh UX XapaKTEPHbIC MPU3HAKH, YCTAHABIUBATH CBSI3U C APYTUMHU MOHATUSAMHU);

OTpeNeNnsaTh LETu JeATEIbHOCTH, 3ajaBas MapaMeTpbl W KPUTEPUU UX JOCTHIKECHHUS,
COOTHOCHUTH PE3YyJIbTATHI JACSITEIILHOCTH C TOCTABICHHBIMHU LIEIISIMH;

UCIIOJIb30BaTh OMOJIOrMYECKUe MOHATHSA Uid OOBSCHEHUS (aKTOB M SBICHUH >KUBOUN
TIPUPOJIBI;

CTPOUTh JIOTUYECKHE pacCyKIeHHUs (MHIYKTUBHbBIC, JEAYKTHBHbIE, IO aHAJIOTHUH),
BBISIBJISITH 3aKOHOMEPHOCTH U MPOTHUBOPEUMSI B PAaCCMAaTPUBAEMbIX SIBICHUSAX, (DOPMYIHPOBAThH
BBIBOJIBI M 3aKJIFOUCHUS;

MIPUMEHATh CXEMHO-MO/JICIbHBIE CPEACTBA AJIA MPEACTABICHUS CYIIECTBEHHBIX CBS3€H U
OTHOUIECHUN B W3Yy4YaeMBIX OHUOJIOTHYECKHUX OOBEKTaX, a TakKe MPOTHUBOPEUMH pa3HOro pPo/a,
BBISIBJICHHBIX B Pa3JIMYHBIX HHPOPMAITMOHHBIX NCTOYHUKAX;

paszpabaThIBaTh IJIaH PEHICHUS MPOOJIEMBI C YUETOM aHAIM3a UMEIOIIMXCS MaTEPHATbHBIX
1 HEMaTePHATBHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JESTENBHOCTb, OIEHHBATh COOTBETCTBHE pE3YyJbTATOB LIETSM,
OLICHMBATh PUCKU MOCIEICTBUN ACSITETbHOCTH;

KOOPJIMHHUPOBATh M BBIMOJIHATH pPadOTy B YCIOBHSIX pPEaTbHOT0, BHUPTYadbHOTO U
KOMOMHHPOBAHHOTO B3aHMO/ICHCTBUSI;

Pa3BUBATh KPEATUBHOE MBIIIICHHUE MPU PEIICHUN KU3HEHHBIX TTPOOIEM.

2) 6a3oBbIe HCCIEA0BaTENbCKHUE JIeiiCTBUS:



BJaJICTh HaBBIKAMU Yy4E€OHO-HCCIEI0BATENbCKOM U MPOEKTHOU JEATEbHOCTH, HaBBIKAMHU
paspemieHus: mpoodiieM, ClIOCOOHOCTHIO W TOTOBHOCTBIO K CAMOCTOSITEIIHbHOMY TIOMCKY METO/IOB
pelIeHns MPAKTUYECKHX 3a/1a4, TPUMEHEHHIO Pa3IMYHBIX METOAOB TIO3HAHUS;

UCIIONIb30BaTh PAa3IMYHble BHUABI JAEATEIBHOCTH IO TOJIYYEHHIO HOBOTO 3HAHHS, €ro
MHTEPIIPETANNH, PEOOPA30BAHUI0O W MPUMEHEHHUIO B YYEOHBIX CHUTYalHsSX, B TOM YHCIE TIPU
CO3/1aHUU yUEOHBIX U COLIMATBHBIX MPOEKTOB;

(dbopMupOBaTh HAYYHBIA THIT MBIIUICHUS, BIa/IeTh HAYYHONH TEPMUHOJIOTHEH, KITFOUEBBIMU
MOHATHUSIMH U METO/IaMU;

CTaBUTh U (POPMYJIHMPOBATH COOCTBEHHBIE 33/1a4M B 0Opa30BATENbHOM AEATEIBHOCTU U
KU3HEHHBIX CUTYaIUX;

BBISIBIIATh  TIPUUMHHO-CIICAICTBEHHBIE CBSI3M M aKTyaJIM3MPOBATh 33/ady, BBIIBUTaTh
TUNOTE3y €€ pelIeHHs, HAXOIUTh AapryMEHThl JUIs JI0OKa3aTeNbCTBA CBOUX YTBEPXKICHHI,
3aJaBaTh MapaMeTPhl U KPUTEPUU PEIICHUS;

aHAIM3UPOBAaTh TMOJYYEHHbIE B XOAE pEIICHUs 3aJa4d pe3yJNbTaThl, KPUTHUYECKH
OLIGHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBUSX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLICHUBATh PUOOPETEHHBIN OIIBIT;

OCYILIECTBIIATH 1IEJCHANPABICHHBIM MOUCK MEpEeHOca CPEACTB U CIIOCOOOB JCUCTBUS B
MPOECCUOHATIBHYIO CPEy;

yMeTh TEPEeHOCUTh 3HAHWS B  TO3HABATEIBHYI0 M  IPAKTHYECKyl0  o0JjacTu
KU3HEACSITETbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS M3 Pa3HBIX MPEIMETHBIX 001acTeif;

BBIIBUTATh HOBBIE WJCH, MpeaaraTb OpPWUTHHAIBHBIE TMOAXOAbI M PEIICHUS, CTaBUTh
poOJIEMBI U 3aJ1a4H, JOMYCKAIOIIUE allbTEPHATUBHBIC PEIICHHUS.

3) paGora ¢ unopmanueii:

OPHEHTUPOBATHCA B PA3IMYHBIX MCTOYHHMKAX HMH(popManuu (TeKcTe yd4eOHOro mocolwus,
HAYYHO-TIONYJISIPHOW JIUTEpaType, OMOJOTHYECKUX CIOBApAX M CIIPABOYHUKAX, KOMITBIOTEPHBIX
0a3ax maHHBIX, B VHTepHeTe), aHAIM3UPOBATh HH(OPMAIMIO DPA3TUYHBIX BHUIOB M (QOopM
MIPEJICTaBICHUS, KPUTUUECKH OI[CHUBATh €€ JOCTOBEPHOCTh U HEMTPOTUBOPEUNBOCTS;

(bopMyIHpOBaTh 3ampOCHl M TMPHUMEHSATh pa3IMYHBIE METOABI TNPH IOWCKE W O0TOOpe
Ouonoruueckoit HHpopMaIi, HeoOX0IUMOM ISl BHITIOJIHEHUS yUeOHBIX 3a/1a4;

MpuoOpeTaTh OMBIT HCHOJIB30BAaHUS HH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHUH,
COBEPILEHCTBOBATh KYJIbTYypy aKTUBHOTO MCIIOIb30BAHUS PA3IMUHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENILHO BBIOMpPATh ONTHUMAIbHYI (OpPMY TpPEACTaBICHUS OHUOIOTHYECKOM
nHpOpManuu (CXeMbl, TpadUKH, TUarpaMMBbl, TaOIHIBI, PUCYHKH U IPYTOE);

WCIIOJIH30BAaTh HAYUYHBIM SI3bIK B KA4eCTBE CpEACTBAa NpH paboTe ¢ OHOJIOTHMYeCcKO
nHpopMaluel: MPUMEHITh XUMUYecKue, GU3NYecKue W MaTeMaTHuecKHe 3HaKh U CHMBOJIBI,
dbopmynbl, abOpeBHaTypy, HOMEHKIATYPY, HCIIONB30BaTh W TPEOOpPa3OBBIBATH 3HAKOBO-
CUMBOJIMYECKHE CPEACTBA HATIISTHOCTH;

BJIQJICTh HABBIKAMHU PpACMO3HABAaHUS M 3alIUThl  HH(poOpManmu, WHGOPMAIMOHHON
0€301acHOCTH JINYHOCTH.

OBJaieHHe YHUBEPCAIbHBIMM KOMMYHUKATUBHBIMH el CTBUSIMU:

1) o0menue:

OCYIIECTBIISITh KOMMYHHKAIIMU BO BCeX c(epax >KU3HU, aKTUBHO yYacCTBOBAThH B JIMAJIOTE
WIM JUCKYCCUU TIO CYLIECTBY 0OCYykJIaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BHICKA3bIBAThH
CYXJIEHUSI OTHOCHUTEIILHO BBITIOJHEHUS TMpeuIaraeMoi 3a/Jadd, YYATHIBATH HWHTEPECHl U
COTJIACOBAHHOCTH MO3UIUI IPYTUX YYaCTHUKOB AUATIOTA W AUCKYCCHN);



pacrio3HaBaTh HeBepOaJibHBbIE CpEJICTBA OOIICHMs, MOHMMATh 3HAYCHHE COLMAIBHBIX
3HAKOB, MPEANOCHUIOK BOSHUKHOBEHUS KOH(DIUKTHBIX CUTYaIlUi, YMETh CMATYATh KOH(MIUKTHI U
BECTH IIEPErOBOPHI;

BJIQJIETh PA3IMYHBIMU CIIOCOOAMHU OOIEHUS M B3aMMOJIEHCTBHS, MOHUMATh HAMEPEHHS
IPYTUX JIIOJIeH, TPOSBIATh YBAKUTEIBHOE OTHOIIIEHHE K COOECETHUKY M B KOPPEKTHOU (opme
(bopMyIIHpOBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO W JIOTUYHO H3JIaraTh CBOKO TOYKY 3pPEHHUSI C HCIOIb30BAaHHEM SI3BIKOBBIX
CPEICTB.

2) COBMeCTHAA 1eSITeJIbHOCTh:

MOHMMATh M MCMOJb30BaTh NPEUMYIIECTBA KOMAHIHOM M MHAMBHUAYaJIbHON pabOThl MpHU
peleHn: OMOJIOTHYECKO MPoOIeMbl, 000CHOBBIBATh HEOOXOAMMOCTh MPUMEHEHHUS TPYIITOBBIX
(dhopM B3aUMOJICHCTBYUS MPHU PEIICHUH YIeOHOH 3a/1auu;

BbIOMpATh TEMAaTUKy M METOAbl COBMECTHBIX ACHCTBUN C YYETOM OOIIMX HHTEPECOB M
BO3MOXKHOCTEH Ka)kJIOTO UJeHa KOJUIEKTHUBA;

MPUHUMATh [EIH COBMECTHOM JEATEIbHOCTH, OPraHW30BbIBAaTh M KOOPJUHHPOBATH
JNEUCTBUSL N0 €€ JOCTHXKEHUIO: COCTAaBJATH IUIAH JCHCTBHM, pacHpelessTb POJIM C YYETOM
MHEHHUH YYaCTHUKOB, 00CYKIaTh Pe3yJIbTaThl COBMECTHOM paboThI;

OLIEHMBATh KA4eCTBO CBOETO BKJIAZa M KaXJIOTO yYaCTHHKA KOMaH/BI B OOIIMIT pe3ysbTar
10 pa3pabOTaHHBIM KPUTEPHSIM;

mpeyiaraTh HOBblE MPOEKTHI, OLIEHWBATh HJAEU C MO3UIMH HOBU3HBI, OPUTMHAIHHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBISITh TO3UTUBHOE CTPATETHYECKOE TOBEIEHHE B PA3IUYHBIX CUTYalHAX,
MIPOSIBIISATH TBOPUYECTBO U BOOOpaXKEeHHE, ObITh MHUIIMATUBHBIM.

OgnajeHne YHHMBEPCAJbHBIMHU PeryISTHBHBIMH 1CHCTBUSIMHU:

1) camoopranm3anms:

HCIOJIb30BaTh OMOJIOTMYECKHE 3HAHUS JJs BBIABIECHUS NpoOJeM M HX pelIeHus B
KU3HEHHBIX U YU€OHBIX CUTYyalUsX;

BbIOMpATh Ha OCHOBE OMOJIOTMYECKHUX 3HAHUI 1IeIeBble U CMBICIOBBIE YCTAHOBKH B CBOMX
JNEHCTBUSIX M MOCTYNKax MO OTHOUICHHIO K KMBOM NPUPOJE, CBOEMY 30POBBIO U 3/10pPOBBIO
OKPYKaIOIINX;

CaMOCTOSITENTFHO OCYIIECTBIIATH IMO3HABATENIBHYIO IESTENBbHOCTD, BBISBISATH MPOOJIEMBI,
CTaBUTh H (OPMYITUPOBATH COOCTBEHHBIC 3aladll B OOPa30BATEIBHOW NEATEIBHOCTH H
KU3HEHHBIX CUTYyalUsIX;

CaMOCTOSITENILHO COCTaBJISATh IUIAH PEUICHUs TPOOJIEMBI C YUYETOM MMEIOUINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH M NPEAIIOUTEHHIA;

JlaBaTh OLEHKY HOBBIM CUTYaIUsIM;

paciupsTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MTPEINOYTEeHUM;

JieNaTh OCO3HAHHBINM BHIOOD, apryMEHTHPOBATh €T0, OpaTh OTBETCTBEHHOCTD 3a PEIICHHUE;

OLIEHHBATh MIPUOOPETEHHBIN OTIBIT;

CIOCOOCTBOBATh (POPMHUPOBAHUIO U MPOSBICHUIO IIUPOKOH 3PYIUIMU B PAa3HBIX 00IaCTIX
3HAHWH, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTeIbHbIN U KyJIbTYPHBIH YPOBEHD.

2) CaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYalUsiM, BHOCUTb KOPPEKTHBBI B JIE€ATEIbHOCTh, OLCHUBATbH
COOTBETCTBHE PE3YJILTATOB IIEJISIM;



BJIaJICTh HABBIKAMU ITO3HABATEIbHON peQIIeKCUU KaK OCO3HAHMS COBEPILAEMBIX JACUCTBHMA
Y MBICIIMTENBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHMA, HCIIOIH30BATH MPUEMBI pedIIeKCUn
JUI OLIEHKHU CUTYyalllH, BBIOOpAa BEPHOT'O PEIICHNUS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATD PEIICHUS 10 UX CHWKEHUIO;

MPUHUMATh MOTHUBBI U ApIYMEHTHI JPYTUX MPU aHAJIW3€ PE3yJIbTaTOB EATEIbHOCTH;

3) npuHsATHE ce0s1 M APYTUX:

IPUHUMATh ce0s, TOHMMasl CBOM HEIOCTATKU U IOCTOUHCTBA,

IIPUHUMATh MOTHUBBI U ApIYMEHTBI JPYTUX IPU aHAJIN3€ PE3YJIbTaTOB EATEIbHOCTH;

NPU3HABaTh CBOE MPaBO U MPaBo APYTUX Ha OIINOKH;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3UIMH JIPYTOro YEJIOBEKa.

MHNPEAMETHBIE PE3YJIBTATbBI

[IpenmeTHble pe3ynbTaThl OCBOEHUS coiepxaHus ydeOHoro mnpeamera «buoiorus» Ha
yriIyOJIEHHOM YPOBHE OPHEHTHPOBAHBI Ha o0ecriedeHne mpoPuIbHOro 00y4eHus: 00yUJaromuxcs
Oouosorun. OHHU BKIIIOYAIOT: crenuduueckue Juisi OMOJOTHMM HayuyHble 3HAHUS, YMEHHMS H
CIoCcOOBbl JEMCTBUII 1O OCBOCHMIO, UHTEpIpETallud U NpeoOpa3oBaHUIO 3HAHWM, BHIbI
JESTeNbHOCTU IO TMOJYYEHHUIO HOBBIX 3HAHUM M UX NPUMEHEHHUIO B Pa3IMYHBIX Y4YeOHBIX, a
TaK)K€ B pEAIbHBIX )KM3HEHHBIX cuTyauusax. [IpenMerHslie pe3yabTaThl IPEACTABIEHBI 110 TOAAM
U3YYEHHUS.

IIpenMeTHble pe3yibTaThl OCBOEHHs ydeOHoro mnpenmera «buonorus» B 10 knacce
JOJKHBI OTPaKaTh:

c(OpPMUPOBAHHOCTh 3HAHUNA O MECTE U POJIM OMOJIOTHMH B CUCTEME €CTECTBEHHBIX HayK, B
(OpMHPOBAHNU €CTECTBEHHO-HAYYHOM KapTHHbI MHpPA, B IO3HAHWU 3aKOHOB MPHUPOJBI U
peleHny IpodieM paloHaIbHOIO IPUPOAOIOIb30BAaHUS, O BKIAIE POCCUICKUX U 3apyOeKHbIX
yUu€HBIX B pa3BUTHE OUOJIOTHH;

BJaJICHUE CHCTEMOW OMOJIOTMYECKUX 3HaHUI, KOTOpas BKIOYAET: OCHOBOINOJArarolue
OMOJIOTUYECKNE TEPMUHBI M TOHATHS (KU3Hb, KIETKAa, OpPTaHU3M, METa0OJM3M, TOMEocCTas,
CaMOpETYJISALNS, CAMOBOCIIPOU3BEAECHNE, HACIIECTBEHHOCTh, U3MEHYUBOCTh, POCT U Pa3BUTHUE),
ounonornueckne Tteopuu (kimetounas teopus 1. IlIBamma, M. Illneiinena, P. Bupxosga,
XpoMocoMHasi Teopusi HacneacTBeHHOCTH T. Moprana), yuenus (H. . BaBuioBa — o nientpax
MHOTI000pa3usi U MPOUCXOXKJIEHHS KyJIbTypHBIX pacTe€HHi), 3aKOHbI (€IMHOOOpa3usi MOTOMKOB
IIEPBOTO MOKOJICHHUS, PACLICIIEHHS, YUCTOTHI FaMET, HE3aBUCUMOT0 HacienoBanus I'. Menaens,
TOMOJIOTUYECKUX PSAAOB B HacleAcTBEHHOM wusmeHunBoctd H. WM. BaswiioBa), nmpuHIHIIBI
(KOMIUIEMEHTApHOCTH);

BJIa/ICHNE OCHOBHBIMH METOJAaMH HAY4YHOI'O MO3HAHUS, UCIOJIb3yEMbIX B OMOJIOIMUECKUX
MCCIICIOBAaHMAX JKUBBIX 00BEKTOB (OMHUCaHKUE, U3MEpEeHHUe, HAaOII0IeHUE, SKCIICPUMEHT);

YMEHHE BBIJCNATh CYIIECTBEHHbIE MPHU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U IYKAPHUOT,
OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4YHciie OakTepuil, TpuOOB, pacTeHUI,
KUBOTHBIX U YEJIOBEKA, CTPOCHMSI OPTaHOB U CHUCTEM OpPraHOB PACTEHUH, )KUBOTHBIX, YEJIOBEKA,
IIPOLIECCOB  JKU3HENEATENBHOCTH, IPOTEKAIOIMX B OpPraHU3Max pacTCHWM, JKUBOTHBIX U
YeJI0BeKa, OMOJOrMYECKHX MPOLECCOB: 0OMEHa BEIIeCTB (METa00M3M), IPEBPAIIEHUS YHEPI U,
OpokeHHs, aBTOTPO(HOrO0 U reTepoTpPOPHOro TUMOB MUTAHUSA, (POTOCHHTE3a U XEMOCHHTE3a,
MHUTO3a, MeH03a, TaMeToTeHe3a, SMOPHOTreHe3a, MOCTAIMOPHOHAIEHOTO PAa3BUTHUS, PA3MHOKEHUS,
UHAMBUIYAIIbHOTO Ppa3BUTHsI OpraHu3Ma (OHTOI€He3a), B3aUMOJAEWUCTBUSA T'€HOB, IETEpO3HUCa,
HCKYCCTBEHHOI'O 0TOO0pa;

YMEHHE YCTAHABJIMBATh B3aUMOCBSI3M MEXJIy OpPraHoMJaMu KJIETKH U UX (yHKUIUSAMH,
CTPOEHHUEM KJIETOK Pa3HBbIX TKaHEH U UX (PyHKIUAMH, MEXKy OpraHaMu U CHCTEMaMH OpPraHoB y



pacTeHUi, >KMBOTHBIX U 4YelOBEKa M MUX (YHKIHMSIMH, MEXKIy CHUCTEMaMH OPTaHOB MU WX
GYHKIIUSAMHU, MEXKAYy dTammaMu OOMEHa BEIIEeCTB, dTAllaMH KJIETOYHOTO HUKIA M IKU3HEHHBIX
IIUKJIOB OPraHU3MOB, JTalaMH ASMOPHOHAIBLHOTO pPAa3BUTHS, TEHOTHUIOM H (HDEHOTHUIIOM,
(dheHoTHUTIOM U (haKTOpPaMH CpeIbl OOUTAHUS;

YMEHHE BBISBISATH OTIUYHUTEIbHBIE TPU3HAKUA KUBBIX CHUCTEM, B TOM YHCJIE PACTEHUH,
KUBOTHBIX U YEJIOBEKA;

yMEHHE UCIOIB30BaTh COOTBETCTBYIOUINE apTyMEHTHI, OMOJOTHYECKYI0 TEPMUHOJIOTHIO U
CUMBOJIMKY JJIs IOKa3aTebCTBAa POACTBA OPraHU3MOB PA3HBIX CUCTEMATUUYECKUX TPYIIII;

YMEHHE peliaTh OMOJOTUYECKHE 3a/Jayd, BBISABIATH MPUUYUHHO-CICICTBEHHBIC CBSI3U
MEXJy HCCIEIyeMbIMU OHMOJOTMUYECKUMHU TMpOLIECCaMU U SBJICHUSIMHU, JENaThb BBIBOJBI U
IIPOrHO3bI HA OCHOBAHMH IOJIyYE€HHBIX PE3YJIbTaTOB;

yMEHHE BBINOJHATH JTAOOpaTOpHbIE U MpaKTHYecKue paboThl, coOI0AaTh MpaBuia MpU
pabote ¢ yueOHBIM U 1a0OpaTOPHBIM 000PYOBAHUEM;

YMEHUE BBIIBUTATh THUIOTE3bl, MPOBEPSITh HMX HKCIEPUMEHTAIbHBIMU CpPEICTBAMH,
dbopMynupys Ledb UCCIeI0BaHUS, aHATM3UPOBATh MOJYYSHHBIE PE3YJIbTaThl U JIENIaTh BBIBOIBI,

YMEHHE y4acTBOBATh B Y4eOHO-HMCCIIENOBATENILCKONW paboTe MO OMOJIOTHH, IKOJIOTHUU U
MEHIIMHE, MPOBOIUMON Ha 0a3e HIKOJIBHBIX HAYYHBIX OOIIECTB, M MyOJIMYHO MPEICTABISTH
MOJTy9YEeHHBIC PE3yJIbTAThI HA YYCHUYIECKHX KOHPEPEHIINAX;

YMEHHE OILICHMBATh JTUYECKUE acCIeKThl COBPEMEHHBIX HCCIEIOBaHUN B o0nactu
OMoNOrMM W MEAMLUHBI (KIIOHHMPOBaHHE, HCKYCCTBEHHOE OIUIOJOTBOPEHHUE, HAIPaBICHHOE
M3MEHEHHE TeHOMa U CO3JjaHhe TPAHCTEHHBIX OPTaHNU3MOB);

YMEHHE OCYILIECTBIIATh OCO3HAHHBIN BBIOOp OyyIeil mpodeccHoHaNbHON AeSITETbHOCTH B
o0nacT OMONIOTHH, MEAUIIUHBI, OMOTEXHOJIOTHUH, BETEPUHAPHH, CETLCKOTO X03sICTBa, MUIIEBOM
MPOMBIIIJICHHOCTH, YIIyONsaTh IMO3HABATENbHBIH WHTEPEC, HAMPABICHHBI HAa OCO3HAHHBIN
BBIOOp COOTBETCTBYIOIIEH MpodecCuu M MPOAOJDKEHHE OHOJOrMYecKoro o0pa3oBaHMsA B
OpTaHU3aIHsIX CPEIHEro MPo(EeCCHOHATBHOTO U BBICIIIETO 00pa30BaHusl.

[IpenMeTHble pe3yibTaThl OCBOEHHs YydeOHoro mnpenmera «buonorus» B 11 Knacce
JOJKHBI OTpaXkaTh:

c(OpMHUPOBAHHOCTh 3HAHUNA O MECTE€ U POJIM OMOJOTHH B CUCTEME €CTECTBEHHBIX HayK, B
(GbOpMUPOBAHUN COBPEMEHHOW €CTECTBEHHO-HAYyYHOW KapTUHBI MHpa, B IO3HAHUU 3aKOHOB
MPUPOJIBI U PEHICHUH YKOJIOTUYECKUX MPOOJIeM YeOBEUeCTBa, a TAK)KE€ B PEIICHUH BOMPOCOB
paIMOHATBHOTO MPHUPOJONONIB30BAaHUS, W B (HOPMHUPOBAHMM [IEHHOCTHOTO OTHOIIEHUS K
npupoze, oOIIeCTBY, YeNOBEKY, O BKJIaJ€ POCCHMCKUX M 3apyOeXHBIX Y4EHBIX-OMOJIOTOB B
pa3BuTHE OMOJIOTHY;

YMEHHME BJIaJI€Th CUCTEMOIH OMOJIOTMYECKUX 3HAHUM, KOTOpas BKJIKOYAET ONpPENEICHUS U
MOHMMAHUE CYIIHOCTH OCHOBOIIOJAralouMX OWOJIOTUYECKUX TEPMUHOB U TMOHATUH (BHL,
sKocucTteMa, Owocdepa), Oumosormueckue Tteopuu (dBomroroHHas Tteopusi Y. [lapBuHa,
cUHTeTHYecKass Teopust sBomonnu), yuenus (A. H. CeBepuoBa — o myTAX M HampaBlIEHUSIX
sBonmtoniun, B.M. BepHanckoro — o 6mocdepe), 3akoHb! (reHeTndeckoro papHoecus Jx. Xapau
u B. BaiinGepra, 3aponsimeBoro cxonactsa K. M. bapa), mpaBuna (muammyma FO. JIuOuxa,
HKOJIOTMUYECKOM MUpPaMUIBI SJHEPTUH ), TUTIoTe3bl (TUnoTe3a «mupa PHK» V. 'unbepra);

YMEHHE BIIaIETh OCHOBHBIMM METOJIaMH HAyYHOTO TIO3HAHUS, HCIOIb3YEMbIMU B
OMOJIOTUYECKUX HCCIEIOBAHUAX JKUBBIX OOBEKTOB M OKOCHCTEM (OMHMCaHHWEe, W3MEpEHHeE,
HaOJI0/IeHUe, SKCIIEPUMEHT), CIIOCOOaMH BBISIBJICHHSI U OLEHKHM aHTPOIIOI€HHBIX W3MEHEHHUIl B

pUpPOJIE;



YMEHHUE BBLICTATH CYIIECTBEHHbIC IPU3HAKU: BHUJIOB, OHOIEOIICHO30B, HKOCHUCTEM U
onocdepsl, CTAOWIM3HPYIOMIETO, MABIKYIIETO U Pa3pbhIBAIOIIEr0 eCTECTBEHHOTO O0TOOopa,
JUIONATPUUECKOTO M CUMITATPUYECKOTO BHI000Pa30BaHUS, BIMSHUS IBHKYIIAX CHII SBOJOIUH
Ha TeHO(OH]] MOMYJISIIUY, TPUCIIOCOOIEHHOCTH OPTaHU3MOB K CpeJie OOMTaHMs, YepeTOBaHHS
HaTpaBJICHUH YBOIIIONINH, KPYTOBOPOTA BEUIECTB U MIOTOKA YHEPTUHU B IKOCHCTEMAX;

yMEHHE YyCTaHaBJIMBaTh B3aHMMOCBS3M MEXIY MpPOIECCAMHU HBOJIOLUUH, BIKYIIAMH
CHJIaMU aHTPOIIOTeHE3a, KOMIIOHEHTAMHU PAa3UYHBIX SKOCHUCTEM M TPHUCIOCOOICHUSIMU K HUM
OpraHU3MOB;

YMEHHE BBISIBIISITh OTJIMUUTEIBHBIC TPU3HAKH )KUBBIX CHCTEM, MTPUCIIOCOOJICHHOCTh BUJIOB
K cpere oOuTaHus, aOMOTHYECKHX M OMOTHYECKHMX KOMIIOHEHTOB JKOCHCTEM, B3aMMOCBS3EH
OpPTaHU3MOB B COOOIIECTBAX, AaHTPOIIOTEHHBIX U3MEHEHHI B 9KOCUCTEMAaX CBOEH MECTHOCTH;

YMEHHE HCIOIb30BaTh COOTBETCTBYIOIINE apTYMEHTHI, OMOJIOTHYECKYI0 TEPMUHOJIOTHIO U
CHMBOJIMKY Ul JIOKAa3aTelbCTBA POJICTBA OPTaHW3MOB pAa3HBIX CHCTEMAaTHYECKHUX TPYIII,
B3aUMOCBSI3M OPTaHU3MOB M Cpelbl OOMTaHMS, €IMHCTBA YEIOBEYECKUX pac, HEOOXOAMMOCTH
COXpaHEHHsT MHOTOOOpa3usi BUJIOB M JKOCHCTEM KaK YCJIOBHUSI COCYIIECTBOBAHHMS MPUPOJIBI H
YeJI0BEYECTBA;

yMEHHE pellaTh OHOJIOTHYECKHE 3a/lau, BBISBISATH PUYUHHO-CIICACTBCHHBIC CBSI3H
MEXIy HCCIEAYEMBbIMH OWOJIIOTUYECKHMHU TIPOIECCAMH W SBJICHHUSMH, J€JaTh BBIBOJABl M
MIPOTHO3BI HA OCHOBAHHH MOJyYSHHBIX PE3YJIbTaTOB;

yYMEHHE BBINOJHATH JTAOOPAaTOPHBIE M NMPAKTUYECKHE PaldOoThl, COONIONATh MpaBWIIA TPH
pabote ¢ yueOHBIM U J1a00paTOPHBIM 000PYOBAHUEM;

yMEHHE BBIIIBUTATh THUIOTE3bl, IPOBEPATh HUX OKCIEPUMEHTAIBHBIMH CpEICTBAMH,
(bopMyTUpYS LeTh NCCIIeIOBAHMS, aHATM3UPOBATh MOJTYYEHHbIE PE3YJIbTAThI U JIENIaTh BBIBOJIBL;

YMEHHE y4YacTBOBATh B Y4eOHO-HCCIENOBATENILCKONW paboTe MO OMOJIOTHH, DKOJIOTHUU U
MEIUIIMHE, TPOBOJMMONI Ha 0a3e HIKOJBHBIX HAyYHBIX OOIIECTB, M IMyOJWYHO TNPEICTABIATH
MIOJTyYCHHBIE PE3YJIbTAaThl HA YICHUIECKUX KOH(PEPEHIHIX;

YMEHHE OICHMBATh THUIOTE3bl W TEOPHUH O MPOUCXOKACHUU JKU3HHU, YEJOBEKa U
YeJOBEUECKUX pac, O NPHYMHAX, IMOCIEACTBHAX M CHOCO0aX NPEeNOTBPALICHUS TIO0AIBHBIX
M3MEHEHUH B Ouocdepe;

yMEHHE OCYLIECTBIISITh OCO3HAHHBIN BHIOOP Oymymiel mpodecCHOHaNbHON IS TeTbHOCTH B
obmacth  OHMOJIOTHH, 9KOJOTHH, HPUPOJOINOIB30BAHMS, MEAWIUHBI, OHOTEXHOJIOTHH,
TICUXOJIOTUH, BETEPUHAPHH, CEIBCKOTO XO3SIHCTBA, MHUIIEBOW IPOMBINUICHHOCTH, YIIyOJISTh
MO3HABAaTEIbHBIA HMHTEPEC, HANpaBJICHHBIH Ha OCO3HAHHBIA BHIOOP COOTBETCTBYIOILEH
npodeccun M NPOJODKEHHE OMOJIOrMYECKOro OO0pa3oBaHMS B OPraHU3ALUAX CPEIHEro
po¢eCCHOHATBHOTO U BBICIIIETO 00pa30BaHUsI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

HaumeHoBaHMe pa3/iesioB U TeM
NMPOrpamMMbl

KoaunyecTBo uacoB

Bcer o

KoHTpoJbHbIE
padoThI

IpakTuy
ecKue

padoThI

dnekTpoHHbIe (HU(POBHIE)
o0pa3oBaTe/bHbIE pecypchl

buoiorus kak Hayka

VYuebuuk «O01as Onoaorus.
Yrny6nenHsslii ypoBenb. 10 kmace»
B.b 3axapos, C.I'. MaMoOHTOB,

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

’KuBnle cucTeMBI U UX HN3YUYCHUC

Vyebnuk «O0mas 0nonorus.
YrinyOsneHHslid ypoBeHb. 10 kaace»
B.b 3axapos, C.I'. MaMoHTOB,

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

buonorus xineTku

Vuebuuk «O0mmas Onoorus.
VYrnyOnennssiii ypoBenb. 10 krace»
B.b 3axapos, C.I'. MaMoHTOB,

SAKnacchttps://www.yaklass.ru/,htt
ps://resh.edu.ru/

XuMuueckas opranu3anus KJICTKHU

10

VYuebnuk «O0mast 6uosorusi.
VYraybnennsiid ypoBeHb. 10 kmace»
B.b 3axapos, C.I'. MaMoOHTOB,

SAKnacchttps://www.yaklass.ru/,htt
ps://resh.edu.ru/

Ctpoenue u GyHKIMH KIETKU

VYuebuuk «O0111asa 01oJI0rus.
VYray6nennsiid ypoBeHb. 10 kimace»
B.b 3axapos, C.I'. MaMoHTOB,
SAKnacchttps:// www.yaklass.ru/,htt
ps://resh.edu.ru/

OOMeH BeIecTB U NpeBpalleHne YHEPTUU B
KJIETKE

Vyebnuk «O01mas ONoI0rus.
Yrny6nennsnii ypoBenb. 10 kmace»
B.b 3axapos, C.I'. MaMoHTOB,

SAKnacchttps://www.yaklass.ru/,htt
ps://resh.edu.ru/

HacnenctBennas nadopmanus u peanu3anus
€€ B KJIIETKE

YyeOnuk «O061mas 6HoNoTHs.
VYray6nennsiid ypoBeHb. 10 kiace»




B.b 3axapos, C.I'. MaMoHTOB,

SAKnacchttps://www.yaklass.ru/,htt
ps://resh.edu.ru/

JKU3HEHHBIN IUKIT KJIETKA

YyeOnuk «O01mas 6MoNIoTHs.
VYraybnennsiid ypoBeHb. 10 kmace»
B.b 3axapos, C.I'. MaMoHTOB,
SAKnacchttps://www.yaklass.ru/,htt
ps://resh.edu.ru/

Crpoenue u GyHKIUU OPraHU3MOB

17

Vuebuuk «O0111asa 01oJI0rus.
YruyOneHssIit ypoBeHs. 10 kmacey»
B.b 3axapos, C.I'. MaMoHTOB,
SAKnacchttps:// www.yaklass.ru/,htt
ps://resh.edu.ru/

10

Pa3mHOKEHME U pa3BUTHE OPraHU3MOB

Yuebnuk «O0mas Ouonorus.
Yrny6nennsnii ypoBenb. 10 kmace»
B.b 3axapos, C.I'. MaMOHTOB,

SAKnacchttps://www.yaklass.ru/,htt
ps://resh.edu.ru/

11

I'enernka — HayKa O HaCJICACTBCHHOCTHU U
HN3MCHUYMBOCTHU OPraHNU3MOB

Vuebuuk «OO01ast OMOI0rHsL.
YrinyOneHHslid ypoBenb. 10 kiace»
B.b 3axapos, C.I'. MaMoHTOB,
SKmacchttps://www.yaklass.ru/,htt
ps://resh.edu.ru/

12

3aKOHOMEPHOCTH HACJIEICTBEHHOCTH

10

Vuebnuk «O0111as OHOJIOrUs.
Yrny6nennsiii ypoBenb. 10 kmace»
B.b 3axapos, C.I'. MaMoHTOB,

SAKnacchttps://www.yaklass.ru/,htt
ps://resh.edu.ru/

13

3aKOHOMEPHOCTH U3MEHUYMBOCTH

VYuebnuk «O0mast 6uosorusi.
VYray6nennsiid ypoBeHb. 10 kmace»
B.b 3axapos, C.I'. MaMOHTOB,

SAKnacchttps:// www.yaklass.ru/,htt
ps://resh.edu.ru/

14

I'eneTnka yemoBeka

Vyebuuk «O01mas OMoI0rus.
YrinyOsieHHsli ypoBeHb. 10 kaace»
B.b 3axapos, C.I'. MaMoHTOB,
SKnacchttps://www.yaklass.ru/,htt
ps://resh.edu.ru/

15

Cenexuusi OpraHu3MoB

Vuebuuk «O0mmas Onoorus.
Yrny0nenHnslii ypoBeHb. 10 kiaace»
B.b 3axapos, C.I'. MaMOHTOB,




SIKnacchttps://www.yaklass.ru/,htt
ps://resh.edu.ru/

16

brorexHoIOrNsg ¥ CHHTETUYECKAsT OMOJIOT U

VYuebuuk «O01as 01oIorus.
Yrny6nennsiii ypoBenb. 10 kmace»
B.b 3axapos, C.I'. MaMoHTOB,
SAKnacchttps://www.yaklass.ru/,htt
ps://resh.edu.ru/

17

PesepBHOE Bpemst

VYuebuuk «O01as Onoaorus.
Yrny6nenHssiii ypoBenb. 10 kmace»
B.b 3axapos, C.I'. MaMoOHTOB,

SAKnacchttps://www.yaklass.ru/,htt
ps://resh.edu.ru/

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

29




11 KJIACC

Ne n/n

HanmeHnoBaHue pa3/ie/ioB U TeM
NPOrpamMmbl

KoaunuyecTBO 4acoB

Bcero

KonTtpoJsbHbie

padoThI

IIpakTHyeckne
padoThbI

DJIEKTPOHHBIE
(uugposbie)
o0pa3oBaTe/ibHbIE

pecypchbl

3apoxaeHUE U pa3BUTHE
DBOIIOLMOHHBIX
MIPEACTABICHUN B OMOJIOTHH

VYueouuk «O0111as OM0JI0THA.
YryOseHHbIH ypoBeHb. 11 ximace»
B.b 3axapos, C.I'. MamoHTOB,

AKnacchttps:// www.yaklass.ru/,
https://resh.edu.ru/, KUM EI'D

MukposBonronus U €€ pe3yJIbTaTbl

14

VYuebnuk «O0mas Ouonorus.
YrnyOnernHsiii ypoBenb. 11 kimace»
B.b 3axapos, C.I'. MamoHTOB,

AKnacchttps://www.yaklass.ru/,
https://resh.edu.ru/, KUM EI'D

MaxkposBoronus 1 €€ pe3yabTaThl

Vueonnk «OO01ast OMOIOrHs.
YrinyOneHHslid ypoBeHb. 11 kinace»
B.b 3axapos, C.I'. MaMOHTOB,
SIKnacchttps://www.yaklass.ru/,
https://resh.edu.ru/, KUM EI'D

HpOI/ICXO)KHGHI/IC " pa3BUTUC )XU3HU HA

3emie

15

1.5

Vuebnuk «O011as OMOIOrus.
VYrnyOnennsiii yposenb. 11 kimace»
B.b 3axapos, C.I'. MamMOHTOB,

AKnacchttps://www.yaklass.ru/,http
s://resh.edu.ru/, KUM EI'D

[IpoucxoxneHue yeaoBeka —
aHTPOIIOI€HE3

10

VYuebnuk «O0mas Ouonorus.
VYraybnennsiid ypoBeHb. 11 kmace»
B.b 3axapos, C.I'. MaMOHTOB,

AKnacchttps:// www.yaklass.ru/,http
s://resh.edu.ru/, KUM EI'D

DKoJIoTHsI — HayKa O
B3aMMOOTHOIICHUSIX OPraHU3MOB
U HAAOPraHU3MEHHBIX CUCTEM C
OKpY>Karolleu cpenou

0.5

VYyeouuk «O0111as OM0JI0THA.
YrinyOneHHslid ypoBeHb. 11 kimace»
B.b 3axapos, C.I'. MamMOHTOB,

AKnacchttps:// www.yaklass.ru/,http
s://resh.edu.ru/, KUM EI'D

Opranusmel U cpesia OOUTaHUs

1.5

VYuebnuk «O0mas Guonorus.
YrnyOneHHsiid ypoBenb. 11 kimace»
B.b 3axapos, C.I'. MamMOHTOB,




AKnacchttps://www.yaklass.ru/,http
s://resh.edu.ru/, KUM EI'D

DKOJIOTHSI BUIOB U MOIYJISIITUI

0.5

VYuebnuk «O0mas Guonorus.
VYraybnennsiid ypoBeHb. 11 kmace»
B.b 3axapos, C.I'. MaMOHTOB,

AKnacchttps://www.yaklass.ru/,http
s://resh.edu.ru/, KUM EI'D

OKoorus COO6H_ICCTB. OKOJIOTHYECKHUE
CUCTCMBI

12

0.5

VYueouuk «O0111as OM0JI0THA.
VYraybnenHsiid ypoBeHb. 11 kmace»
B.b 3axapos, C.I'. MamoHTOB,

AKnacchttps:// www.yaklass.ru/,http
s://resh.edu.ru/, KUM EI'D

10

buocdepa — rimobanbHas sKkocucTemMa

VYueouuk «O011as OnoIorus.
YrnyOnernHsiid ypoBenb. 11 kimace»
B.b 3axapos, C.I'. MamoHTOB,

SAKnacchttps://www.yaklass.ru/,http
s://resh.edu.ru/, KUM EI'D

11

UYenoBek u OKpysKarolas cpena

Yuebuuk «O01as OHONIOrHs.
VYriaybnennsiid ypoBeHb. 11 kmace»
B.b 3axapos, C.I'. MaMOHTOB,
SKmacchttps://www.yaklass.ru/,http
s://resh.edu.ru/, KUM EI'D

12

PesepBHoe Bpems

VYyueobunk «O0111as 0M0JI0THA.
YrnyOnennsiii ypoenb. 11 kimace»
B.b 3axapos, C.I'. MamoHTOB,

AKnacchttps:// www.yaklass.ru/,http
s://resh.edu.ru/, KUM EI'D

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

7.5




IHOYPOYHOE INTAHUPOBAHMUE

10 KJIACC
KoJsmn4yecTBo yacos
Ne Hara DJIeKTPOHHBIe U (ppoBbIE
Tema ypoxa Konrpoiabusbie | IIpakTnyecku
n/n Bcero u3y4yeHusi | oOpa3oBaTeJIbHBIC PeCypChl
padoThI e padoThbl
Vuebnuk «O01asa OnoIorus.

buonorust kak KOMIIJIEKCHAs Yrmybaensslii ypoBeHb. 10 kmace»

1 HayKa U KaK 4acTb 1 B.b 3axapos, C.I'. MaMOHTOB,
COBPEMEHHOT0 00IIIeCTBa SIKnacchttps://www.yaklass.ru/,

resh.edu.ru

J’KuBbI€ CHCTEMBI U BX

2 . 1 SIKnacchttps://www.yaklass.ru/
CBOMCTBA ALUDS.// WWW. yaklass.ru/
YpoBHEBas opraHu3alus

3 P P 1 SKnacchttps://www.yaklass.ru/
KHBBIX CHCTEM
Hcropust OTKpbITUS U

4 n3y4eHus KieTku. Knerounas 1 AKnacchttps://www.yaklass.ru/
TeOpUst
Meronasl MOJIEKYJIAPHON U
KJICTOYHOU OMOJIOTHH.
[TpakTuueckas pabota
«M3ydyeHne MeTo 0B

5 KJICTOYHOU OHOJIOTHH 1 0.5 SKnacchttps:/www.yaklass.ru/

(xpomarorpadus,
anekTpodopes,
muddepeHnranbHoe
uentpudyruposanue, [11[P)»




XHWMHUYECKUH COCTaB KIIETKH

SAKnacchttps://www.yaklass.ru/

MuHepalibHbIE BEIIECTBA

7 KJIETKH, UX OMOJIOTHYECKasT SAKnacchttps://www.yaklass.ru/
poib
Opranu4ecKue BEIeCTBa Vuebnuk «O0mas Onoaorus.
KIIETKH — OCJIKH. YrayOnennsiid ypoBenb. 10 kiace»
2 JlaGopaTtopHnast pabota 0.5 B.b 3axapos, C.I'. MaMOHTOB,
«O0OHapyx)eHHE OCTKOB ¢ ' SKnacchttps://www.yaklass.ru/
MTOMOIIBIO KAYeCTBEHHBIX https://resh.edu.ru/subject/lesson/
peaxkuuii» 3840/
VYuebnuk «O0mas ouoorus.
Yriybnennsiit ypoBens. 10 kimace» B.b
9 CoiicTBa, K1accuukamnvs u 3axapos, C.I'. MaMOHTOB,
ynxuyn Genkon SKnacchttps://www.yaklass.ru/
https://resh.edu.ru/subject/lesson/3840/
Vuebnuk «O01as OHOIOrus.
Yriyonennsiii yposens. 10 kimace» B.b
10 OpraHudeckue BellecTBa 3axapos, C.I'. MamMOHTOB,
KJIETKA — yTJIEBOJbI SAKnacchttps:/www.yaklass.ru/
https://resh.edu.ru/subject/lesson/3840/
Vuebnuk «O01mas O1OoIOrus.
o p— Yryonennsrit yposens. 10 xrace» B.b
11 3axapos, C.I'. MaMOHTOB,
KITETKH — JTHTTHET SKnacchttps:/www.yaklass.ru/
https://resh.edu.ru/subject/lesson/3840/
12 Hyxnennossie kucnorsl. JJTHK 0.5 VYuebuuk «O0mmas 61oIorus.

u PHK. JIaGoparopnas padota
«HCCHGI[OB&HI/IC HYKJICMHOBBIX

Yriyonennsiit ypoBens. 10 kimace» B.b
3axapos, C.I'. MaMOHTOB,



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

KHCJIOT, BBIACJIICHHBIX M3
KJICTOK Pa3JIMYHBIX

SKnacchttps://www.yaklass.ru/
https://resh.edu.ru/subject/lesson/3840/

OPraHUu3MOB)
Vuebuuk «O0mas 61oa0rus.
Crpoenne u ¢pyHkuun ATO. Vrny6nennsiii ypoBenb. 10 kinace» B.b
13 Hpyrue 3axapos, C.I'. MaMOHTOB,
HyKieo3uaTpudocharsr SKnacchttps:/www.yaklass.ru/
(HT®D) https://resh.edu.ru/subject/lesson/3840/
VYuebnuk «O0mas ouoorus.
Cexsenuposanne JJHK. Vriy6aennsiii yposenb. 10 knace» B.b
14 Meroxst reHOMUKH, 3axapos, C.I'. MaMOHTOB,
TPaHCKPUIITOMHUKHY, SKnacchttps:/www.yaklass.ru/
MIPOTCOMUKH https://resh.edu.ru/subject/lesson/3840/
Vuebnuk «O01as OHOIOrus.
Yriyonennsiil yposens. 10 kimace» B.b
15 MeTobl CTPYKTYypHOM 3axapos, C.I'. MaMoOHTOB,
Omooruu SIKnacchttps://www.yaklass.ru/
https://resh.edu.ru/subject/lesson/
3840/
Y4yeouuk «OO1as ononorus.
Yrny6nennsrit yposens. 10 xmace» B.b
16 THume! KIETOK. 3axapos, C.I'. MamMOHTOB,
[TpokapuoTnueckas KieTka SAKnacchttps://www.yaklass.ru/
https://resh.edu.ru/subject/lesson/
5383/
17 CrpoeHue 3yKapuOTHIECKOM 0.5 Vuebuunk «O0mas 6uonorus.

kietku. [IpakTudeckas padora
«/3yueHue CBOMCTB
KJIETOYHOM MeMOpaHbI»

VYraybnennsiit ypoBens. 10 knace» B.b
3axapos, C.I'. MamMOHTOB,

SKnacchttps://www.yaklass.ru/



https://resh.edu.ru/subject/lesson/5383/
https://resh.edu.ru/subject/lesson/5383/
https://resh.edu.ru/subject/lesson/3840/
https://resh.edu.ru/subject/lesson/3840/
https://resh.edu.ru/subject/lesson/3840/
https://resh.edu.ru/subject/lesson/3840/
https://resh.edu.ru/subject/lesson/3840/

https://resh.edu.ru/subject/lesson/
5383/

IToBepxHOCTHBIN anmapar

Vuebnuk «O01mas O1OoIOrus.
Yrnyonennsrit yposens. 10 xrace» B.b
3axapos, C.I'. MamMOHTOB,

18 KJIETKH SAKnacchttps://www.yaklass.ru/
https://resh.edu.ru/subject/lesson/
5383/
OnHOMEMOpaHHBIE OPTaHOUIBI Yaebmk «Obmas Gronorus.
Yrny6nennsiit yposens. 10 kimace» B.b
kneTku. [Ipaktuueckas pabota
3axapos, C.I'. MamMOHTOB,
19 «M3yueHune 1BUKEHUS 0.5
SKnacchttps:/www.yaklass.ru/
[HTOILIA3MBI B PACTHTCIILHBIX https://resh.edu.ru/subject/lesson/
KJIETKAX» 5383/
lomyaBTOHOMHBIC OpraHOU/IbI Yuebuuk «O01mas OHOIOrHs.
KJIETKA: MUTOXOHIPUH, Yriy0Onennsiit yposens. 10 kimace» B.b
20 wiactuzbl. JlabopaTopHas 0.5 3axapos, C.I'. MamMoHTOB,
pabora «lccnenoBanue ' SAKnacchttps://www.yaklass.ru/
M1a3MO0JIM3a U JIeIIa3MOoJIn3a B https://resh.edu.ru/subject/lesson/
PACTUTEIBHBIX KIIETKAX) 5383/
Vuebnuk «O01as OHOIOrus.
Yriyonennsiil yposens. 10 kimace» B.b
1 HememOpaHHBIC OpraHOUIBI 3axapos, C.I'. MaMOHTOB,
KJIETKH SAKnacchttps://www.yaklass.ru/
https://resh.edu.ru/subject/lesson/
5383/
22 Ctpoenue u QyHKIUH 1pa Yuebnuk «O0mast 6uonorus.

Yrny6nennsrit yposens. 10 xmace» B.b
3axapos, C.I'. MamMOHTOB,

SAKnacchttps://www.yaklass.ru/



https://resh.edu.ru/subject/lesson/5383/
https://resh.edu.ru/subject/lesson/5383/
https://resh.edu.ru/subject/lesson/5383/
https://resh.edu.ru/subject/lesson/5383/
https://resh.edu.ru/subject/lesson/5383/
https://resh.edu.ru/subject/lesson/5383/
https://resh.edu.ru/subject/lesson/5383/
https://resh.edu.ru/subject/lesson/5383/
https://resh.edu.ru/subject/lesson/5383/
https://resh.edu.ru/subject/lesson/5383/

https://resh.edu.ru/subject/lesson/
5383/

CpaBHuTenbHas
XapaKTEepUCTHUKA KIETOK
sykapHot. JlabopaTopHas

YyeOnuk «O01m1as 6MoI0THs.
VYrnybnennsiit ypoBens. 10 knace» B.b
3axapos, C.I'. MamMOHTOB,

23 0.5
pabota «/3ydeHne cTpoeHUs SKnacchttps://www.yaklass.ru/
KJICTOK Pa3IUUHBIX https://resh.edu.ru/subject/lesson/
OpraHU3MOBY 5383/
AccuMuIAIusa u
JUCCUMMUIISALIASL — JIBE
CTOPOHBI MeTabomu3Ma. THIIEI yqe6HHI§ «0bmas Guonorus.
Yrny6nennsiit yposens. 10 kimace» B.b
oOMeHa BEIIeCTB.
3axapos, C.I'. MamMOHTOB,
24 JlaGopaTtopHnast pabota
i . SKnacchttps://www.yaklass.ru/
(VISYHCHHE KaTaTHTHHCCKON https://resh.edu.ru/subject/lesson/
aKTUBHOCTU (pepMEHTOB (Ha 3917/
MpUMepe aMuIIa3bl UITU
KaTasasbl)»
@epMEHTATUBHBIN XapakTep
peakuui KIeTOYHOro VYuebnuk «O6mas 61oaorus.
Mertabonusma. JlaboparopHas Vriy6nennsiii yposenb. 10 kimace» B.b
75 pabota «/3yuenue 0.5 3axapos, C.I'. MaMOHTOB,
(bepMeHTaTHBHOTO ' SAKnacchttps://www.yaklass.ru/
pacIIeIUICHUs IEPOKCUAA https://resh.edu.ru/subject/lesson/
BOJOPOJA B PACTUTENBLHBIX U 3917/
KUBOTHBIX KJIETKAX)
26 benku-akTuBaTOpHI U OCJIKH- Vuebnuk «O0mast Gnonorus.

MHTUOUTOPBI

Yriy6nennsiit yposens. 10 kimace» B.b
3axapos, C.I'. MamMOHTOB,

SAKnacchttps://www.yaklass.ru/



https://resh.edu.ru/subject/lesson/3917/
https://resh.edu.ru/subject/lesson/3917/
https://resh.edu.ru/subject/lesson/3917/
https://resh.edu.ru/subject/lesson/3917/
https://resh.edu.ru/subject/lesson/5383/
https://resh.edu.ru/subject/lesson/5383/
https://resh.edu.ru/subject/lesson/5383/
https://resh.edu.ru/subject/lesson/5383/

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

ABTOTpO(DHBIN THIT 0OMEHa

Vuebnuk «O01mas O1OoIOrus.
Yrnyonennsrit yposens. 10 xrace» B.b
3axapos, C.I'. MamMOHTOB,

27
BEIIECTB SIKnacchttps://www.yaklass.ru/
https://resh.edu.ru/subject/lesson/
3917/
Yyebuuk «O011as Onoaorus.
Yrny6nennsiit yposens. 10 kimace» B.b
3axapos, C.I'. MamMOHTOB,
28 doTtocuHTEe3
SKnacchttps:/www.yaklass.ru/
https://resh.edu.ru/subject/lesson/
3917/
Yuebuuk «O01mas OuoJIorus.
XemocunTes. JlabopaTopHas VYriry6nennsiit yposens. 10 knace» B.b
pabota «CpaBHEHHE 3axapos, C.I'. MaMOHTOB,
29 0.5
mporeccoB poTocHHTE3a U AKnacchttps://www.yaklass.ru/
XEMOCHHTE3a» https://resh.edu.ru/subject/lesson/
3917/
AHa5POGHBIE OPraHI3MBL. Vuebnuk «O01mas OHOIOrus.
Yrnyonennstit yposens. 10 xrace» B.b
Buner 6poxenus.
30 TaGopaTopias paboTa 3axapos, C.I'. MamMOHTOB,

. paTopHas p SIKnacchttps:/www.yaklass.ru/
«-PaBHCHHC Hponeccos https://resh.edu.ru/subject/lesson/
OpOXKEHUS U JABIXaHUSDY 3917/

YVyeouuk «O011as Onosaorus.
A3pOGHEIE OpraHu3MBbL. JTaIbL YriyOnennsiit yposens. 10 kinace» B.b
31 3axapos, C.I'. MaMOHTOB,

HHEPreTHYECKOro oOMeHa

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



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

3917/

32

OHeprus MeMOpaHHOTO
rpajueHTa npoToHoB. CuHTe3
AT®: pabota npoTOHHOI
AT®-cunTa3bl

VYyebuuk «O011as1 ON0I0rUs.
VYriy0Onennsiit yposens. 10 knace» B.b
3axapos, C.I'. MaMOHTOB,

SKnacchttps://www.yaklass.ru/

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

33

Peakuuu MaTpUYIHOI'O CUHTE3a

Vuebuuk «O0mas 61oaorus.
Yriyonenssiit ypoBens. 10 kimace» B.b
3axapos, C.I'. MaMOHTOB,
SAKnacchttps://www.yaklass.ru/
https://resh.edu.ru/subject/lesson/

3917/

34

TpaHnckpunuus — MaTpUYHBIA
cunre3 PHK

Vuebnuk «O01as ONOIOrus.
Yryonennsrit yposens. 10 xmace» B.b
3axapos, C.I'. MamMOHTOB,
SKnacchttps:/www.yaklass.ru/
https://resh.edu.ru/subject/lesson/

3917/

35

Tpancnsauus u e€ srarbl

Yyeouuk «O011ass OnoIorus.
VYriyonennsiit yposens. 10 knace» B.b
3axapos, C.I'. MaMOHTOB,

SKnacchttps://www.yaklass.ru/

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

36

KonnpoBanue aMMHOKHUCIIOT.
Ponb pubocom B GuocunTese
Oenka

Vuebuuk «O0mas 61oa0rus.
Yriyonennsiit yposens. 10 kimace» B.b
3axapos, C.I'. MaMOHTOB,
SAKnacchttps://www.yaklass.ru/
https://resh.edu.ru/subject/lesson/

3917/



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

Opranuszanus reHoma y

VYuebuuk «O0mas 01oIorus.
VYrayonennsiit yposens. 10 knace» B.b
3axapos, C.I'. MamMOHTOB,

37
IIPOKApUOT U DYKapHUOT AKnacchttps://www.yaklass.ru/
https://resh.edu.ru/subject/lesson/
3939/
Vuebnuk «O01as OHOIOrus.
Yriy6nennsiii yposens. 10 kimace» B.b
38 MounexkynsapHble MEXaHU3MBI 3axapos, C.I'. MaMOHTOB,
JKCIPECCHUN F€HOB Y 3YKapHUOT AKnacchttps://www.yaklass.ru/
https://resh.edu.ru/subject/lesson/
3939/
BHPYCE — BHEKITETOUHbIE VYuebnuk «O01as 6uonorus.
Yrny6nennsrit yposens. 10 xmace» B.b
(hOpPMBI KU3HH B OOJIUTaTHBIE
3axapos, C.I'. MamMOHTOB,
39 napasuthl. [IpakTudeckas 0.5
6 c SAKnacchttps://www.yaklass.ru/
paboTa «L-O3NaHAC MOLCTH https://resh.edu.ru/subject/lesson/
BHUpYCa» 3939/
Vuebuuk «O01mas 01oIorus.
BupycHbie 3a601eBanus VYrayonennsiit ypoBens. 10 knace» B.b
3axapos, C.I'. MamMOHTOB,
40 YeJIOBEKa, J)KUBOTHBIX,
. SKnacchttps:/www.yaklass.ru/
pacTeHuH https://resh.edu.ru/subject/lesson/
3939/
Vuebnuk «O01as OHOIOrus.
41 HanoTtexHonoruu B OMOJIOTHH Yriyonennsiit yposens. 10 kimace» B.b
U MEeOUIIUHE 3axapos, C.I'. MamMOHTOB,
SAKnacchttps://www.yaklass.ru/
42 JKu3HEeHHBIN MK KIETKH Vuebuuk «O01as O1oaorus.

Yriyonennsiil yposens. 10 kimace» B.b
3axapos, C.I'. MamMOHTOB,



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

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

/[

Vuebnuk «O01mas O1OoIOrus.
Yrnyonennstit yposens. 10 xrace» B.b
3axapos, C.I'. MamMOHTOB,

43 Marpuibiit csres JIHK SKmacchttps://www.yaklass.ru/
https://resh.edu.ru/subject/lesson/3927
/[
Vuebnuk «O01as ONOIOrus.
Xpomocomsl. JITaboparopHas Yrnyonennsiii yposes. 10 kiace» B.b
44 pabota «3ydeHne xpoMmocom 0 3axapos, C.I'. MaMOHTOB,
Ha TOTOBBIX > SKnacchttps://www.yaklass.ru/
MHKpOIIpenapaTax» https://resh.edu.ru/subject/lesson/3927
/
Yyebuuk «O011as Onoaorus.
Yrny6nennsiit yposens. 10 kimace» B.b
3axapos, C.I'. MamMOHTOB,
45 JleneHue KJIeTKH — MHUTO3
SAKnacchttps://www.yaklass.ru/
https://resh.edu.ru/subject/lesson/3927
/
Tuner xneTok. Kapuokunes u Yyebnuk «O01mas 61onorus.
uuTokuHe3. JlJaboparopHas Yrny6nennsiit yposens. 10 ximace» B.b
46 pabora «Habmonenue Mutosa 0.5 3axapos, C.I'. MaMOHTOB,
B KJIETKaX KOHYMKaA KOpelKa ' AKnacchttps://www.yaklass.ru/
JyKa (Ha TOTOBBIX https://resh.edu.ru/subject/lesson/3927
MUKpOTIpenaparax)» /
47 Perynsiuust >KM3HEHHOTO LHUKIA Vuebnuk «O01mas O1oI0rus.

KIJIICTOK

Yrny6nennsrit yposens. 10 kimace» B.b
3axapos, C.I'. MamMOHTOB,



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

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

Vuyebuuk « buonorus. Yemosex»

48 Opranusm Kak €AMHOE LE0e H.M. Conun, M.P. Cantun
https://resh.edu.ru/
TKaHH PaCTCHHIL. Vuyebuuk « buonorus. Yemosex»
49 JlaGoparopHas paboTa 0.5 H.H. Cornnn, M.P. Camun
. o https://resh.edu.ru/
«3yueHue TkaHeW pacTeHUN»
TkaHu )KUBOTHBIX U YEJIIOBEKA. Vuebnuk « buoaorus. YUenosex»
0 JlaboparopHas paboTa 0 H.U. Conun, M.P. Canun
5 «M3yueHne TkaHei S https://resh.edu.ru/
SKUBOTHBIX)
0 C Yuebuuk « buonorus. Yemosex»
prasbl. CHCTEMBI OPTaHOB. LI Comun, M.P. Canms
51 JlaboparopHas paboTa 0.5 https://resh.edu.ru/
«HM3y4enne opraHos
[IBETKOBOTO PACTCHUS
Vuyebuuk « buonorus. Yemosex»
52 Onopa Tena opraHu3MoOB H.H. Cornnn, M.P. Camun
https://resh.edu.ru/
VYuyebuuk « buonorus. Uemosex»
53 JIBUIKEHHE OPraHU3MOB H.U. Conun, M.P. Canun
https://resh.edu.ru/
Vuyebuuk « buonorus. Yemosex»
54 I[TuTaHNe OpPraHU3MOB H.J. Comnun, M.P. Camun

https://resh.edu.ru/

55

IIutanne mO3BOHOYHBIX

Vuebunk « buonorusg. YUemosek»



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/subject/lesson/3927/

JKUBOTHBIX.
[TumeBapuTenpHas cuctrema
yeJIOBEKa

H.N1. Conun, M.P. Canun
https://resh.edu.ru/

VYuyebuuk « buonorus. Uemosex»
H.N. Conun, M.P. Cannna

56 JIpixaHne opraHu3MoB
https://resh.edu.ru/
Yuebuuk « buonorus. Yemosex»
57 JIpIxaHue MO3BOHOYHBIX H.U. Conun, M.P. Canun
JKMBOTHBIX M YEJIOBEKA https://resh.edu.ru/
VYuebuunk « buonorusg. YUemosek»
58 Tpancmopr BemiecTs y H.U. Conun, M.P. Canun
OpraHu3MOB https://resh.edu.ru/
KpoBeHOCHas cHCTeMa Yuyebuuk « buonorus. Yemosek»
59 MO3BOHOYHEIX KUBOTHBIX U H.W. Connn, M.P. Carun
qeIOBeKA https://resh.edu.ru/
VYuebuunk « buonorusg. YUemosek»
60 Brinenenue y opranu3mMoB H.H. Conmn, M.P. Cannn
https://resh.edu.ru/
VYuyebuuk « buonorus. Yemosek»
61 3aImuTa y OpraHuzMoB H.A. Conun, M.P. Cantun
https://resh.edu.ru/
Vuebuunk « buonorusg. Uemoek»
62 MMMyHHas cucTeMa 4enoBeKa H.1. Cormn, M.P. Canun
https://resh.edu.ru/
63 PazapaxxumMocTs u perysims VYuebnuk « bronorus. Yenosex»



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/

y OpraHu3MOB

H.N1. Conun, M.P. Canun
https://resh.edu.ru/

I'ymopanibHas perynsauus u

VYuyebuuk « buonorus. Yemosex»
H.1. Conun, M.P. Canun

64 SHJOKpHUHHAsS CUCTEMaA
https://resh.edu.ru/
’)KUBOTHBIX U YeJIOBEKa
Vuebnuk «O01as OHOIOrus.
Yrnyonennsrit yposens. 10 xace» B.b
65 DopMbI pa3MHOKEHUSI 3axapos, C.I'. MaMOHTOB,
OpraHn3sMoB SIKnacchttps://www.yaklass.ru/
https://resh.edu.ru/
Vuebnuk «O01mas O1OoIOrus.
66 [TonoBoe pazMHOKEHUE VYry6nennsiii ypoenb. 10 kiace» B.b
3axapos, C.I'. MamMOHTOB,
SKnacchttps://www.yaklass.ru/
67 Meiio3 https://resh.edu.ru/
I"ameTorenes. O6pazoBanue u VYuebnuk «O0mas 6uonorusi.
pa3BUTHE MOJIOBLIX KIIETOK. YFHy6HeHHLIﬁ YPOBCHB. 10 kimace» B.b
6 Jla6oparopHas paGota 05 3axapos, C.I'. MamMOHTOB,
«M3yueHne cTpoeHus : AKnacchttps://www.yaklass.ru/
MOJIOBBIX KJIETOK Ha TOTOBBIX https://resh.cdu.ru/
MHKpOIpenapaTax»
Yyebuuk «O011ass OnoIorus.
VYriyonennsiit yposens. 10 knace» B.b
69 NupuBuyaabHOE pa3sBUTHE 3axapos, C.I'. MaMOHTOB,
OPraHu3MOB — OHTOT'CHEC3 SAKnacchttps:/www.yaklass.ru/
https://resh.edu.ru/
70 3akJiajika OpraHoB M TKaHEH Vuebnuk «O01mas O1oI0rus.



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

M3 3apOAbIIICBLIX JIUCTKOB

Yrnyonennstit yposens. 10 xrace» B.b
3axapos, C.I'. MamMOHTOB,
SAKnacchttps:/www.yaklass.ru/

https://resh.edu.ru/

Poct Pa3BUTHUC ) KUBOTHBIX.
JlaboparopHas pabota

Vuebuuk «O01mas 01oIorus.
VYrayonennsiit ypoBens. 10 knace» B.b
3axapos, C.I'. MaMOHTOB,

71 «BpIsIBIIEHUE TPU3HAKOB 0.5 qK o W )
CXOJICTBA SaPOILBHHeﬁ Jacchttps:/ www.yaklass.ru
https://resh.edu.ru/
MIO3BOHOYHBIX JKUBOTHBIX)
Pa3MHOXKEHHE 1 Pa3BHTHE Vyebuuk «O0111as1 OMOJIOTHA.
pactennit. JlaGoparopHast Yrnyonennsiii yposeHs. 10 kinace» B.b
3axapos, C.I'. MaMOHTOB,
72 pabota «CTpoeHHE OPraHOB 0.5 qK R » )
PA3MHOKEHHS BBICIINX Jjacchttps:/ www.yaklass.ru
. https://resh.edu.ru/
pacTeHU»
YVyebuuk «O011ass OnoIorus.
VYriyonennsiit yposens. 10 knace» B.b
73 Hcropust craHoBIeHHS 1 3axapos, C.I'. MaMOHTOB,
Pa3BUTHA T'€HETUKN KaK HaAyKH SAKnacchttps:/www.yaklass.ru/
https://resh.edu.ru/
OCHOBHEIE TIOHSTHS 1 YVyeouuk «O011as Onosaorus.
CHMBOJIEI FEHETHKIL Yriy0Onennsiit yposens. 10 knace» B.b
74 JlaGopaTtopHnas pabota 0.5 HK3axap}i)B, C//l“ MaMOEOB’ )
ttps: Y .
«JIpo3oduna kak 00BEKT JIACCIMIpS.// WWW. yalclass. I
. https://resh.edu.ru/
T€HEeTHYECKNX UCCIICIOBAaHUI)
75 3aKOHOMEPHOCTH 0.5 VyeOunk «O01mas 61osorus.

HacJIeI0BaHMs IPU3HAKOB.
Monorubpunxoe
ckpenmBanue. [IpakTuueckas

Yrny6nennsrit yposens. 10 xmace» B.b
3axapos, C.I'. MamMOHTOB,



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

pabora "M3yueHue
pe3yabTaTOB MOHOTHOPUIHOTO
CKpeIrBaHus y 1po30(uisr"

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

I_II/ITOHOTI/I‘-IGCKI/IC OCHOBBI

Yueonuk «O061mas 6uonorusi.
Yriyonennsiit yposeHs. 10 kimace» B.b
3axapos, C.I'. MaMOHTOB,

76 MOHOTHOPHUTHOTO
CRpeBAHHA SAKnacchttps:/www.yaklass.ru/
https://resh.edu.ru/
Yuebnuk «O011as Oroorus.
AHaIM3UpYIOLIEE VYrnybnennsiit yposens. 10 knace» B.b
77 ckpemmBanue. Henonnoe 3axapos, C.I'. Mamouros,
NIOMEHHPOBAHHE SAKnacchttps:/www.yaklass.ru/
https://resh.edu.ru/
JIMrHGpHIHOE CKPEIUBAHIE. VYVuebuuk «O01mas 01oIorus.
IpakTuueckas pabora VYrayonennsiit yposens. 10 knace» B.b
78 «3yueHue pe3ybTaToB 0.5 ﬂK3axap os, C.I'. Mamontos,
JIATHGPHIHOTO CKPEIUBAHHS nacchttps://www.yaklass.ru/
https://resh.edu.ru/
y Ap030(HUITBI
Vyebuuk «O0111as1 OMOJIOTHA.
Yrnyonennsiii yposeHs. 10 kinace» B.b
79 HI/ITOJIOFI/IHGCKI/IG OCHOBBHI 3axap0]3, CrTI. MaMOHTOB,
JUTUOPUIHOTO CKPELIMBaHUS AKnacchttps://www.yaklass.ru/
https://resh.edu.ru/
80 CuerieHHOE HACICAOBAHUE Vuebnuk «OO01ast OnoIorHs.

IMPHU3HAKOB

VYriyonennsiit yposens. 10 knace» B.b
3axapos, C.I'. MaMOHTOB,

SAKnacchttps:/www.yaklass.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/

81

XpOMOCOMHaSI TCOpUA
HaCJICACTBCHHOCTHU

YueOnuk «O01m1as 61MoiI0THs.
Yriyonenssiit ypoBens. 10 kimace» B.b
3axapos, C.I'. MaMOHTOB,
SAKnacchttps://www.yaklass.ru/

https://resh.edu.ru/

82

I'eneTuka nona

YueOnuk «O011as 6MoI0THs.
VYrnybnennsiit yposens. 10 knace» B.b
3axapos, C.I'. MamMOHTOB,
SAKnacchttps:/www.yaklass.ru/

https://resh.edu.ru/

&3

I'eHoTHII Kak HeaocTHAA
cucTeMa

VYVuebuuk «O0mas 01oorus.
VYraybnennsiit yposens. 10 knace» B.b
3axapos, C.I'. MamMOHTOB,
SAKnacchttps://www.yaklass.ru/

https://resh.edu.ru/

84

['eneTnueckuii KOHTPOJIb
pa3BUTHS PACTCHMUIA,
JKUBOTHBIX U 4EJIOBEKA

Vyebuuk «O0111as1 OMOJIOTHA.
Yrnyonennsiii yposeHs. 10 knace» B.b
3axapos, C.I'. MaMOHTOB,

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

&5

N3MeHYnBOCTH IPU3HAKOB.

Bunel n3amMeHunBOCTH

Yyeouuk «O011ass OnoIorus.
VYriyonennsiit yposens. 10 knace» B.b
3axapos, C.I'. MaMOHTOB,

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

86

MoaudukanronHas

Yyeouuk «O011as Onosaorus.



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

HN3MCHYHMBOCTD

Yrnyonennstit yposens. 10 xrace» B.b
3axapos, C.I'. MamMOHTOB,
SAKnacchttps:/www.yaklass.ru/

https://resh.edu.ru/

BapuanuonHsslii pan u
BapHaIMOHHAs KpUBasl.
JlaGopaTtopHnast pabota

Vuebnuk «O01as OHOIOrus.
Yriyonennsiii yposens. 10 kimace» B.b
3axapos, C.I'. MamMOHTOB,

«MccrenoBamie SAKnacchttps://www.yaklass.ru/
87 3aKOHOMepHOCTei 0.5 https://resh.edu.ru/
MOAN(PUKAITMOHHON
n3meHunBocTU. [locTpoenue
BapHAIMOHHOTO pAJia U
BapHaIMOHHON KPHUBOI»
VYuebnuk «O0mas ouoorus.
l'enoTunudeckas Vriy6aennsiii yposenb. 10 knace» B.b
38 H3MCHYMBOCTb. 3axapos, C.I'. MamMOHTOB,
KomOunatusHas SAKnacchttps:/www.yaklass.ru/
U3MEHYUBOCTH https://resh.edu.ru/
Yueonuk «O061mas 6uonorusi.
MyTanuonHas H3MEHYNBOCTS. VYrny6nennsiii ypoBenb. 10 kinace» B.b
89 IIpakrryeckas pabora 0.5 3axapos, C.I'. MaMOHTOB,
«MyTtamuu y npo3oduisi (Ha AKnacchttps://www.yaklass.ru/
TOTOBBIX MUKpOTpenapaTax)» https://resh.edu.ru/
YyeOnuk «O01mas 61MoI0THs.
3aKOHOMEPHOCTH VYrnybnennsiit yposens. 10 knace» B.b
90 MYTallMOHHOT'O MPOIIECCa. 3axapos, C.I'. MavonTos,

DNUIeHETHKA U DIIMTEHOMHUKA

SAKnacchttps:/www.yaklass.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/

I'eneTuka yenosexa.
[TpakTuueckas padora

VYuebuuk «O0mas 01oIorus.
VYrayonennsiit yposens. 10 knace» B.b
3axapos, C.I'. MamMOHTOB,

o1 «CocTaBIIeHHE 1 aHAITH3 03 SKnacchttps:/www.yaklass.ru/
POAOCIIOBHOM» https://resh.edu.ru/
Vyebuuk «O0111as1 OMOJIOTHA.
Yrnyonennsiii yposeHs. 10 kinace» B.b
9 MeTo bl MEIUIIMHCKOK 3axapos, C.I'. MaMOHTOB,
TCHETUKHU SAKnacchttps://www.yaklass.ru/
https://resh.edu.ru/
Yyebuuk «O011ass OnoIorus.
3HAYCHHE MEHIIMHCKO# Vrny6nenusiii yposens. 10 kinace» B.b
93 FCHCTUKHM B IIPCAOTBPpALLICHUA 3axapos, C.I'. MaMOHTOB,
U JJ€YCHUH TEHETUYECKUX SAKnacchttps:/www.yaklass.ru/
3a00JICBaHUM YEJIOBEKA https://resh.edu.ru/
OCHOBHEIE TIOHSTHS CEJIEKIIHH. Yuebnuk «O0mas Guonorus.
JlaGopatopHas pa6oTa Yriy0Onennsiit yposens. 10 knace» B.b
94 «W3yueHune copToB 0.5 3axapos, C.I'. MamonTos,
Yy p
KyIETYDHEIX PacTeHHH 1 SAKnacchttps:/www.yaklass.ru/
https://resh.edu.ru/
MOPOJ TOMAIITHUX KUBOTHBIX»
Yyebuuk «O01as ononorus.
Meronp! cenexnnoRHOM Vray6nenusiii yposens. 10 kinace» B.b
95 pabotel. JIabopaTopnas 0.5 3axapos, C.I'. MamMOHTOB,
paﬁoTa «HM3y4eHne MeTo10B SAKnacchttps:/www.yaklass.ru/
CEJIEKIINU PACTEHUID) https://resh.edu.ru/
96 JlocTrKeHHs ceneKIuu Vy4ebnuk «O061mast 6uonorus.

paCTCHHﬁ 1 )KUBOTHBIX.

Yrny6nennsrit yposens. 10 xrace» B.b



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

ITpakTuueckas pabora
«IIpuBuBKa pacTeHUN»

3axapos, C.I'. MaMOHTOB,

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

CoxpaHeHue, u3y4eHue u

Yyebuuk «O011as Onoaorus.
Yrny6nennsiit yposens. 10 kimace» B.b
3axapos, C.I'. MamMOHTOB,

97 HCIIOJIb30BaHHUE T€HETHIECKUX qK . W )
pecypcoB Jjacchttps:/ www.yaklass.ru
https://resh.edu.ru/
buorexHomorus kak Hayka u Yuebnuk «O01mas 6HoTorus.
0Tpacilb TPOU3BOJICTBA. Yrnyonennsiii yposeHs. 10 kmace» B.b
3axapos, C.I'. MamMOHTOB,
98 [TpakTnueckas pabora 0.5 qK . W )
«I/ISyquI/Ie 0BLEKTOR Jacchttps:/ www.yaklass.ru
https://resh.edu.ru/
OUOTEXHOJIOTHNY
Vuebnuk «O011as ONOIOrus.
Yry6nennsrit yposens. 10 xrace» B.b
99 OcCHOBHBIEC HaNTPaBJICHUS 3axapos, C.I'. MaMOHTOB,
CHUHTETUUYECKOI OMOIOTHHU SIKnacchttps://www.yaklass.ru/
https://resh.edu.ru/
Vuebnuk «O01as ONOIOrus.
Yryonennsrit yposens. 10 xmace» B.b
100 XpoMOCOMHas! U TeHHast 3axapos, C.I'. MaMOHTOB,
WHXEHEPUs AKnacchttps://www.yaklass.ru/
https://resh.edu.ru/
101 MeaunuHckue Vuebnuk «O01mas O1oaorus.
OHOTEXHOJIOTHH Yryonennsrit yposens. 10 xrace» B.b

3axapos, C.I'. MamMOHTOB,
SAKnacchttps://www.yaklass.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/

[ToBTOpeHwue, 060061IeHNE,

YueOnuk «O01m1as 61MoiI0THs.
Yriyonenssiit ypoBens. 10 kimace» B.b

102 . 1 3axapos, C.I'. MaMOHTOB,
CHCTCMAaTH3aIHA SHAHUH SIKiacchttps://www.yaklass.ru/
https://resh.edu.ru/
OBIIEE KOJIMYECTBO YACOB I10 102 135

I[TPOTPAMME



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

11 KIIACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acoB

Bcero

KonTposbHbie
padoThbI

IMpakTnyeckn
e padoThI

Jlara
U3YYeHUs

DJIeKTPOHHBIE N (ppoBbIE
o0pa3oBaTe/IbHBbIE PECypChI

OBontonoHHas teopus Y.

[apsuna

Vuebnuk «O011as ONOIOrus.
VYriy0nensslif ypoBeHs. 11
knacc» B.b 3axapos, C.I.
MaMoOHTOB,

SAKnacchttps:/

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

I[BI/I)KYHII/IC CHJIBI 5BOJIFOIIMHU BUI0B

o Y. /lapsuny

Vuebnuk «O01as OHOIOrus.
VYrnyOneHHbIi ypoBeHb. 11
kinace» B.b 3axapos, C.I.
MaMOHTOB,

SKnacchttps:/

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

bopsba 3a cymecTBoBanue,
€CTECTBEHHBIN U UCKYCCTBEHHBIN

oTbop

Yueonuk «OO01ast 6noIorHs.
VYrnybnenHslid ypoBeHsb. 11
knacc» B.b 3axapos, C.I.
MaMoHTOB,

SIKnacchttps:/

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

PopMHpPOBAHUE CUHTETUYECKOMN

TCOPUHU SBOJIIOLIUHA

Yyeouuk «O0111as1 OM0I0TUs.
VYriy0Onenssiit ypoBens. 11
kiace» B.b 3axapos, C.I.
MaMOHTOB,



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

SKnacchttps:/

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

DTaribl HBOJIIOIMOHHOTO MPOIIecca:

MUKPOABOJIOIHS 1
MaKpO3BOJTOIIHSI

Vuebnuk «O01mas OHOIOrus.
VYrnyOneHnslit ypoBeHs. 11
knacc» B.b 3axapos, C.I.
MaMOHTOB,

SKnacchttps://

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

HOHYJ'ISIIII/ISI — JJICMCHTapHasa
CAMHHNIIA 3BOJIFOIITUHN

Vueonuk «OO01ast OnoIOrHs.
YriyOneHHsblit ypoBeHs. 11
knacc» B.b 3axapos, C.I.
MaMmoHTOB,
SAKnacchttps:/
www.yaklass.ru/
https://resh.edu.ru/

3aKOH T'eHEeTUYECKOr0 PABHOBECHS
JIx. Xapau, B. BaitnOepra.
JlaGopatopHas pabota
«BblIsiBIEHHE N3MEHUUBOCTH Y
0co0ell 0JHOTrO BUIa»

0.5

Vyebuuk «O0111as1 OMOJIOTHA.
VYrnybneHHslid ypoBeHb. 11
kiacc» B.b 3axapos, C.I.
MaMoOHTOB,

SKnacchttps:/

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

OneMeHTapHbIe GaKTOPbI
9BOJIIOLUH

VYyeouuk «OO01as ouonorus.
VYry0nensslif ypoBeHs. 11
kinace» B.b 3axapos, C.I.
MaMoOHTOB,

SKnacchttps:/

www.yaklass.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/

Oddekt ocHoBarens. Ihdexr
OyTBUIOYHOTO TOPJIBIIIKA

VYyebuunk «O0111as1 OMOIIOTHA.
VYrnybnennslid ypoBeHsb. 11
kiacc» B.b 3axapos, C.I.
MaMoHTOB,

SKnacchttps:/

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

10

Murpauuu. M30n0uu nomyJisaui:
reorpaduyeckas, OMoIornIecKas

VYyeouuk «O0111as OnoaIorus.
Yriy0neHHsiit ypoBens. 11
kiaccey B.b 3axapos, C.I'.
MaMOHTOB,

SKnacchttps:/

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

11

EctectBeHHbI 0TOOp —
HaIPaBJISIOMUN (DAKTOP IBOTFOIUN

Vuebnuk «O01as ONOIOrus.
YriryOnennslii ypoBens. 11
knace» B.b 3axapos, C.T.
MaMOHTOB,
SIKnacchttps:/

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

12

ITonoBoii oT60p

Vuebnuk «O0mas OHoIOrus.
Yriy0OneHHsblit ypoBeHs. 11
knacc» B.b 3axapos, C.I.
MamoHTOB,
SAKnacchttps:/
www.yaklass.ru/

https://resh.edu.ru/

13

[Tpucroco01eHHOCTh OPraHU3MOB
KaK Pe3yJIbTaT MUKPOIBOJIIOLNH.
JlaboparopHas pabota «/3yueHue

0.5

VYyebunk «O0111as1 OMOIIOTHA.
VYrnybnennslii ypoBeHsb. 11
kiacc» B.b 3axapos, C.I.



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

apoMop(}030B U UAHOATANITAIIUHN Y
pacTEeHUN U KUBOTHBIX»

MamoHTOB,
SAKnacchttps:/

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

14

[Tpumeps! mprciocoOIeHui y
OPTraHU3MOB: MOP(OIOTHIECKHE,
¢dusHoIOrNUeCKHe,
OMOXMMUYECKHUE, TOBEICHYECKHE.
JlaGoparopHas pabota
«[Tpucnocobnenns: opraHu3MoB U
UX OTHOCHUTEIJIbHAS
1e7IeCO00Pa3HOCThY

0.5

Vyebuunk «O0111as1 OMOIIOTHA.
VYrnybnennslii ypoBeHsb. 11
kiacc» B.b 3axapos, C.I.
MaMoHTOB,
SKnacchttps://
www.yaklass.ru/
https://resh.edu.ru/

15

Bup, ero kxputepun u cTpyKTypa.
JlaGoparopHas pabota
«CpaBHeHHE BUJIOB I10

MOP(OTIOrHYECKOMY KPUTEPHIO»

0.5

VYyeouuk «O011as OnoaIorus.
YriyOneHssIi ypoBens. 11
kiaccy B.b 3axapos, C.I'.
MaMOHTOB,
SAKnacchttps:/
www.yaklass.ru/
https://resh.edu.ru/

16

Crpykrypa Buza

Vuebnuk «O01as OHOIOrus.
YriryOnennslii ypoBens. 11
knace» B.b 3axapos, C.T.
MaMOHTOB,
SKnacchttps:/

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

17

Bumoo0pa3oBaHue Kak pe3ysibTar
MHKPO3BOJIIOLIUA

Vuebnuk «O0mas OHOoIorus.
Yriy0OneHHsblit ypoBeHs. 11
knacc» B.b 3axapos, C.I.
MamoHTOB,

SKnacchttps:/



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

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

18

CBs13b MUKPO3BOJIIOLUH U
AIUIEMUOJIOTUN

Vuebnuk «O01as OHOIOrus.
VYrnyOneHnslit ypoBeHs. 11
knacc» B.b 3axapos, C.I.
MaMOHTOB,

SAKnacchttps://

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

19

Maxkpo3Bosronus.
ITaeoHTOIOrNYECKHE METOEI
W3YUYEHUS IBOJTIOIUN

Yuebnuk «O01mas 6noaorus.
Yriy0OneHHsblit ypoBeHb. 11
knacc» B.b 3axapos, C.I.
MamoHTOB,

SKnacchttps://

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

20

buoreorpaduyeckue MeTobI
W3YYEHHUS SBOJIOINH

Vyebuuk «O0111as1 OMOJIOTHA.
VYrnybneHHslid ypoBeHb. 11
kiacc» B.b 3axapos, C.I.
MaMoHTOB,

SKnacchttps://

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

21

OMOpHONIOTHYECKHE U
CPaBHUTEILHO-MOP(OJIOTHUECKUE
METO/IbI M3YUYCHHUS IBOJFOLIMU

VYyeouuk «OO01as Ononorus.
VYriy0nenssiif ypoBeHs. 11
kinace» B.b 3axapos, C.I.
MaMoOHTOB,
SAKnacchttps:/
www.yaklass.ru/
https://resh.edu.ru/

22

MOJ'IeKyJI}IpHO-l"eHeTI/I‘-IeCKI/IC,

Vuebnuk «O01mas OHOIOrus.



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

OMOXMMHYECKHE U
MaAaTEMAaTHUYCCKUEC MECTOAbI
HU3YYCHUS 5BOJIFOITUU

VYrnyOnennsiit ypoBeHs. 11
knacc» B.b 3axapos, C.I.
MaMOHTOB,

SAKnacchttps://

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

23

OO61mre 3aKOHOMEPHOCTH
SBOJIONNHT

Yuebnuk «O01mas Ouoorus.
YriyOneHHsblit ypoBeHs. 11
knacc» B.b 3axapos, C.I.
MaMoHTOB,
SAKnacchttps:/
www.yaklass.ru/
https://resh.edu.ru/

24

AJnanTuBHas paguarusl.
HepaBHOMeEpHOCTH TEMIIOB
3BOJIIOLUAN

Vyebuuk «O0111as1 OMOJIOTHA.
VYrnybnenHslid ypoBeHsb. 11
kiacc» B.b 3axapos, C.I.
MaMoHTOB,

SKnacchttps:/

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

25

Hayunble runotess
IIPOUCXOXKIECHUS KU3HU Ha 3emiie

VYyeouuk «OO01as Ononorus.
VYriy0nenssiif ypoBeHs. 11
kinace» B.b 3axapos, C.I.
MaMoOHTOB,

SKnacchttps:/

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

26

JloHay4yHble TpeACTaBICHUS O
3apOKICHUH )KU3HU

Vuebnuk «O01as OHOIOrus.
VYrnyOneHnslit ypoBeHs. 11
knacc» B.b 3axapos, C.I.
MaMOHTOB,



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

SKnacchttps:/

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

27

OcCHOBHBIE 3TaIbl HEOPraHUYECKOU
IBOJIIOLIMH

Vuebnuk «O01mas OHOIOrus.
VYrnyOneHnslit ypoBeHs. 11
knacc» B.b 3axapos, C.I.
MaMOHTOB,

SKnacchttps://

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

28

T'unioressl 3apOKACHUA KU3HU

Vueonuk «OO01ast OnoIOrHs.
YriyOneHHsblit ypoBeHs. 11
knacc» B.b 3axapos, C.I.
MaMmoHTOB,
SAKnacchttps:/
www.yaklass.ru/
https://resh.edu.ru/

29

HcTopus 3eMaun 1 METOIbI €€
usydenus. JlabopatopHas paborta
«M3ydenue u onucaHue
HCKOIIAEMbIX OCTaTKOB JIPEBHUX
OpPIraHHU3MOB»

0.5

Vyebuuk «O0111as1 OMOJIOTHA.
VYrnybneHHslid ypoBeHb. 11
kiacc» B.b 3axapos, C.I.
MaMoOHTOB,

SKnacchttps:/

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

30

HauanpHble 3TaIb OpFaHI/I‘{eCKOﬁ
OBOJJIIOIINH

VYyeouuk «OO01as ouonorus.
VYry0nensslif ypoBeHs. 11
kinace» B.b 3axapos, C.I.
MaMoOHTOB,

SKnacchttps:/

www.yaklass.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/

31

OBOIIOLUS 3YKapUOT

VYyebuunk «O0111as1 OMOIIOTHA.
VYrnybnennslid ypoBeHsb. 11
kiacc» B.b 3axapos, C.I.
MaMoHTOB,

SKnacchttps:/

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

32

OcHOBHBIE 3TaIlbl 3BOIIOLUU
pPacTUTEIBLHOTO MUPA.
[IpakTnueckas pabora «M3yuenue
0COOEHHOCTEH CTPOCHHUS PACTCHUN
Pa3HbIX OTZIEIOB»

0.5

VYyeouuk «O0111as OnoaIorus.
Yriy0neHHsiit ypoBens. 11
kiaccey B.b 3axapos, C.I'.
MaMOHTOB,

SKnacchttps:/

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

33

OCHOBHBIC 3TaIIbI 9BOJJIIOIIMH
JKUBOTHOT'O MHpa

Vuebnuk «O01as ONOIOrus.
YriryOnennslii ypoBens. 11
knace» B.b 3axapos, C.T.
MaMOHTOB,
SIKnacchttps:/

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

34

DBOJIONHNS )KUBOTHBIX.
[IpakTnueckas pabora «13yuenue
0COOCHHOCTEH CTPOCHHUS
IIO3BOHOYHBIX XUBOTHBIX)

0.5

Vuebnuk «O0mas OHoIOrus.
Yriy0OneHHsblit ypoBeHs. 11
knacc» B.b 3axapos, C.I.
MamoHTOB,
SAKnacchttps:/
www.yaklass.ru/

https://resh.edu.ru/

35

Pa3Butne xu3HM Ha 3eMIie 0 Ipam
U TIeproJiaM

VYyebunk «O0111as1 OMOIIOTHA.
VYrnybnennslii ypoBeHsb. 11
knaccy B.b 3axapos, C.I.



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

MamoHTOB,
SAKnacchttps:/
www.yaklass.ru/

https://resh.edu.ru/

36

MaccoBsle BbIMHUPAHUA —
9KOJIOTHYCCKUC KPU3SUCHI
IponuIoro

VYyebunk «O0111as1 OMOIIOTHA.
VYrnybnennslii ypoBeHsb. 11
kiacc» B.b 3axapos, C.I.
MaMoHTOB,

SKnacchttps:/

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

37

CoBpeMEeHHbIN HKOIOTHYECKUI
KpHU3HUC, €r0 0COOEHHOCTH

VYyeouuk «O011as OnoaIorus.
VYriyOneHssIi ypoBens. 11
kiaccy B.b 3axapos, C.I'.
MaMOHTOB,

SKnacchttps:/

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

38

CoBpeMeHHas cuctema
OpPTraHUYECKOTO MPOILIOTO

Vuebnuk «O01as OHOIOrus.
YriryOnennslii ypoBens. 11
knace» B.b 3axapos, C.T.
MaMOHTOB,
SIKnacchttps:/

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

39

OcCHOBHBIE CHCTEMaTUYECKHE
IPYIIIBI OPraHU3MOB

Vuebnuk «O0mas OHOoIOrus.
YriyOneHHsblit ypoBeHb. 11
knacc» B.b 3axapos, C.I.
MamoHTOB,
SAKnacchttps:/
www.yaklass.ru/



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

https://resh.edu.ru/

40

AHTpoOMOJIOrusl — HaykKa o
4eJI0BEKe

Yyeouuk «O011as ONoI0rus.
YrnyOneHsslii yposeHs. 11
kimace» B.b 3axapos, C.I.
MaMOHTOB,
SAKnacchttps:/
www.yaklass.ru/

https://resh.edu.ru/

41

Passutune npeacrasienuit o
IIPOUCXOXKACHUH YEIIOBEKA

Vuebnuk «O0111as ONOIOrus.
VYriy0nenssiif ypoBeHs. 11
knacc» B.b 3axapos, C.I.
MaMoOHTOB,

SAKnacchttps:/

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

42

MecTto yenoBeka B CHCTEME
OpraHU4eCcKOro MHUpa.
JlaboparopHuas padota «3yueHnne
O0COOCHHOCTEH CTPOCHUS CKeJIeTa
YEJIOBEKa, CBA3AHHBIX C
MPAMOXOKICHUCM»

0.5

Vuebnuk «O01as OHOIOrus.
VYrnyOneHHbIi ypoBeHb. 11
kinace» B.b 3axapos, C.I.
MaMOHTOB,

SKnacchttps:/

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

43

JBMOKyIlMe CHIIbI aHTPOIIOT€HE3a

Yueonuk «OO01ast 6noorHs.
VYrnybnenHslid ypoBeHsb. 11
knacc» B.b 3axapos, C.I.
MaMoHTOB,

SIKnacchttps:/

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

44

CooTHOIIIEHHE OMOJTOTHUYECKUX T
COITMATBHBIX (haKTOPOB B

Yyeouuk «O0111as1 OMoI0rus.
YrnyOneHsslii yposeHs. 11



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

AHTPOIIOTCHE3C

kimace» B.b 3axapos, C.I.
MaMOHTOB,
SAKnacchttps://

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

45

OCHOBHBIE CTaIMM AHTPOTIOTEHE3a

Vuebnuk «O0111as ONOIOrus.
VYriy0nensslif ypoBeHs. 11
knacc» B.b 3axapos, C.I.
MaMoOHTOB,

SKnacchttps://

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

46

ITaneoreneTnka u majeoreHOMHKA

Vuebnuk «O01as OHOIOrus.
VYrnyOneHHbIi ypoBeHs. 11
kinace» B.b 3axapos, C.I.
MaMOHTOB,

SAKnacchttps:/

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

47

DBOJIIOLIUSI COBPEMEHHOTO
YyeJIOBEKa

Yuebnuk «O0mmas Onoorus.
VYrnybnenHslid ypoBeHsb. 11
knacc» B.b 3axapos, C.I.
MaMoHTOB,
SAKnacchttps:/
www.yaklass.ru/
https://resh.edu.ru/

48

YenoBeueckue pachl.
[IpakTrueckas padora «3ydeHue
9KOJIOTMYECKUX afanTaruil
YelIoBeKa»

0.5

Yyeouuk «O0111as1 OMoI0rus.
YrnyOneHsslii yposeHs. 11
kimace» B.b 3axapos, C.I.
MaMOHTOB,

SAKnacchttps:/



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

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

49

MC)KIII/ICIII/IHJII/IHapHI)IC METOABI
AHTPOIIOJIOTUN

Vuebnuk «O01as OHOIOrus.
VYrnyOneHnslit ypoBeHs. 11
knacc» B.b 3axapos, C.I.
MaMOHTOB,

SAKnacchttps://

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

50

3apoxICHHUE W PA3BUTHE IKOJIOTHH

Yuebnuk «O01mas 6noaorus.
Yriy0OneHHsblit ypoBeHb. 11
knacc» B.b 3axapos, C.I.
MamoHTOB,

SKnacchttps://

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

51

Metonst sxkonorun. JlabopaTtopHas
pabota «3y4yeHue MeTo10B
JKOJIOTUYECKUX UCCIIEIOBAHUID)

0.5

Vyebuuk «O0111as1 OMOJIOTHA.
VYrnybneHHslid ypoBeHb. 11
kiacc» B.b 3axapos, C.I.
MaMoHTOB,

SKnacchttps://

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

52

3HadeHUE YKOJOTHYSCKUX 3HAHUI
JUIA 4€II0BCKa

VYyeouuk «OO01as Ononorus.
VYriy0nenssiif ypoBeHs. 11
kinace» B.b 3axapos, C.I.
MaMoOHTOB,
SAKnacchttps:/
www.yaklass.ru/
https://resh.edu.ru/

53

Okosiorndeckue pakTopbl

Vuebnuk «O01mas OHOIOrus.



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

VYrnyOnennsiit ypoBeHs. 11
knacc» B.b 3axapos, C.I.
MaMOHTOB,

SAKnacchttps://

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

AbuoTtnueckue daxkTopsl. CBET Kak

9KOJIOTUYECKHUIA (PaKTOP.

Vuebuuk «O01mas O1oaorus.
YriyOneHHsblit ypoBeHs. 11
knacc» B.b 3axapos, C.I.

54 JlaboparopHas pabota 0.5 MawmoHTOB,
«BpIsIBIIEHHE TTPUCTIOCOOICHMI SAKnacchttps:/
OpPraHU3MOB K BIUSIHUIO CBETaA» www.yaklass.ru/

https://resh.edu.ru/
A6uoTHdecKHE (haKTOpHL. Y4eOHNK «O61vua;{ onoorusi.
TemmepaTtypa Kak 5KOJIOTrH4ECKUN any6ne];1}]151>13n ypOBeHé' 111
kiace» B.b 3axapos, C.I'.
aktop. JlabopaTopHas paborta

55 ¢ P PaTop P . 0.5 MaMOHTOB,

«BrIsiBIICeHHE TIPUCTIOCOOICHUI SIKnacchttns://
OpPraHU3MOB K BIUSTHUIO aklass m /
WWW.y. )
TeMIIEpaTypbh https://resh.edu.ru/
A6roTHuecKue GaKkTophl. Y4eOHUK «O61vua51 ouoorusi.
Biia>xHOCTB Kak 3KOJIOTHYECKUI Vrny6ne];1}]151)g/1 ypOBeHé' 111
kiace» B.b 3axapos, C.I'.
aktop. JlabopaTopHas paborta

56 ¢ p patop p 0.5 MaMOHTOB,

«AHaTomMHuecKre 0COOEHHOCTH SIKnacchttns://
pacTeHul U3 pa3sHbIX MECT '
www.yaklass.ru/
oburanms» https://resh.edu.ru/

57 Cpenpbl oOuTaHusi OpraHu3MOB Vuebunk «O01mas 61osorus.

VYrnyOneHnslit ypoBeHs. 11
knacc» B.b 3axapos, C.I.
MaMOHTOB,



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

SKnacchttps:/

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

58

buonorunyeckue puTmMbl

Vuebnuk «O01mas OHOIOrus.
VYrnyOneHnslit ypoBeHs. 11
knacc» B.b 3axapos, C.I.
MaMOHTOB,

SKnacchttps://

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

59

XKuznennsle GopMbl OpraHU3MOB

Yuebnuk «O01mas Onoorus.
YriyOneHHsblit ypoBeHs. 11
knacc» B.b 3axapos, C.I.
MaMmoHTOB,
SAKnacchttps:/
www.yaklass.ru/
https://resh.edu.ru/

60

buotnyeckue akTops

Vyebuuk «O0111as1 OMOJIOTHA.
VYrnybneHHslid ypoBeHb. 11
kiacc» B.b 3axapos, C.I.
MaMoOHTOB,

SKnacchttps:/

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

61

3HaueHne OMOTHYECKUX
B3aUMOJCUCTBUN s
CYILIECTBOBAHMS OPTaHU3MOB B
cpene OOuTaHHS

VYyeouuk «OO01as ouonorus.
VYry0nensslif ypoBeHs. 11
kinace» B.b 3axapos, C.I.
MaMoOHTOB,

SKnacchttps:/

www.yaklass.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/

62

DKOJIOTHYECKHUE XApaKTCPHUCTUKHU
MOoIyJianuu

VYyebuunk «O0111as1 OMOIIOTHA.
VYrnybnennslid ypoBeHsb. 11
kiacc» B.b 3axapos, C.I.
MaMoHTOB,

SKnacchttps:/

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

63

OCHOBHBIE TOKA3aTEN
MOTMYJISILIUH: YUCICHHOCTD,
IUIOTHOCTh, BO3PACTHAS U TIOJIOBAS

CTPYKTYypa

VYyeouuk «O0111as OnoaIorus.
Yriy0neHHsiit ypoBens. 11
kiaccey B.b 3axapos, C.I'.
MaMOHTOB,

SKnacchttps:/

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

64

OCHOBHBIE TTOKA3aTEN
MOIYJISILIUN: POXKIAEMOCTD,
MIPUPOCT, TEMIT POCTa, CMEPTHOCTb,
MUTpaluu

Vuebnuk «O01as ONOIOrus.
YriryOnennslii ypoBens. 11
knace» B.b 3axapos, C.T.
MaMOHTOB,
SIKnacchttps:/

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

65

DKoJiorTHYecKas CTpyKTypa
TOITY JISIITHH

Vuebnuk «O0mas OHoIOrus.
Yriy0OneHHsblit ypoBeHs. 11
knacc» B.b 3axapos, C.I.
MamoHTOB,
SAKnacchttps:/
www.yaklass.ru/

https://resh.edu.ru/

66

JlnHaMuKa momyisinuu 1 e€
peryJisius

VYyebunk «O0111as1 OMOIIOTHA.
VYrnybnennslii ypoBeHsb. 11
knaccy B.b 3axapos, C.I.



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

MamoHTOB,
SAKnacchttps:/
www.yaklass.ru/

https://resh.edu.ru/

67

KpI/IBHe POCTa YUCIICHHOCTH
NOITYJISINHH. KpI/IBLIe BbBDDKMBAaHUA

VYyebunk «O0111as1 OMOIIOTHA.
VYrnybnennslii ypoBeHsb. 11
kiacc» B.b 3axapos, C.I.
MaMoHTOB,

SKnacchttps:/

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

68

DKOJIOTHYECKasl HUIIIA BAIA.
JlaGoparopHas pabota
«IIpucnocobnenus cemsiH
pacTeHUH K pacCceeHUIO»

0.5

VYyeouuk «O011as OnoaIorus.
VYriyOneHssIi ypoBens. 11
kiaccy B.b 3axapos, C.I'.
MaMOHTOB,

SKnacchttps:/

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

69

Bup xak cucrema nomyJisiiui

Vuebnuk «O01as OHOIOrus.
YriryOnennslii ypoBens. 11
knace» B.b 3axapos, C.T.
MaMOHTOB,
SIKnacchttps:/

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

70

3aKOHOMepHOCTI/I IIOBCACHUA 1
Mnrpaunﬁ JKHUBOTHBIX

Vuebnuk «O0mas OHOoIOrus.
YriyOneHHsblit ypoBeHb. 11
knacc» B.b 3axapos, C.I.
MamoHTOB,
SAKnacchttps:/
www.yaklass.ru/



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

https://resh.edu.ru/

71

Coo0111€cTBO OPraHU3MOB —
OHOIIEHO3

Yyeouuk «O011as ONoI0rus.
YrnyOneHsslii yposeHs. 11
kimace» B.b 3axapos, C.I.
MaMOHTOB,
SAKnacchttps:/
www.yaklass.ru/

https://resh.edu.ru/

72

OKocucrtema Kak OTKpbITast
cucremMa

Vuebnuk «O0111as ONOIOrus.
VYriy0nenssiif ypoBeHs. 11
knacc» B.b 3axapos, C.I.
MaMoOHTOB,

SAKnacchttps:/

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

73

KpyroBoport BemecTs 1 NOTOK
DHEPTUHU B DKOCUCTEME

Vuebnuk «O01as OHOIOrus.
VYrnyOneHHbIi ypoBeHb. 11
kinace» B.b 3axapos, C.I.
MaMOHTOB,

SKnacchttps:/

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

74

OcCHOBHEBIE IOKA3aTEIU
3KOCUCTEMBI

Yueonuk «OO01ast 6noorHs.
VYrnybnenHslid ypoBeHsb. 11
knacc» B.b 3axapos, C.I.
MaMoHTOB,

SIKnacchttps:/

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

75

DKOJIOTUYECKHUE TUPAMM/IBI

Yyeouuk «O0111as1 OMoI0rus.
YrnyOneHsblid ypoBeHs. 11



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

kimace» B.b 3axapos, C.I.
MaMOHTOB,
SAKnacchttps://

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

76

3smenenus cooliecTB —
CYKIIECCHH

Vuebnuk «O0111as ONOIOrus.
VYriy0nensslif ypoBeHs. 11
knacc» B.b 3axapos, C.I.
MaMoOHTOB,

SKnacchttps://

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

77

[IpupoaHBIE S5KOCUCTEMBI.
OKOCUCTEMBI 03€P U PEK.
DKOCHCTEMBI MOPEN U OKEAHOB

Vuebnuk «O01as OHOIOrus.
VYrnyOneHHbIi ypoBeHs. 11
kinace» B.b 3axapos, C.I.
MaMOHTOB,

SAKnacchttps:/

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

78

HpI/IpO,Z[HBIe OKOCHCTCMBI.
OKOCHCTEMBI TYHAP, JIECOB,
CTeHeﬁ, ITyCTBIHb

Yuebnuk «O0mmas Onoorus.
VYrnybnenHslid ypoBeHsb. 11
knacc» B.b 3axapos, C.I.
MaMoHTOB,
SAKnacchttps:/
www.yaklass.ru/
https://resh.edu.ru/

79

AHTpOHOFeHHBIe 9KOCHUCTEMbI

Yyeouuk «O0111as1 OMoI0rus.
YrnyOneHsslii yposeHs. 11
kimace» B.b 3axapos, C.I.
MaMOHTOB,

SAKnacchttps:/



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

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

80

Ypboskocucremsl. [IpakTuueckas
pabota «/3y4yeHue u onucaHue
ypOOIKOCUCTEMBI

0.5

Vuebnuk «O01as OHOIOrus.
VYrnyOneHnslit ypoBeHs. 11
knacc» B.b 3axapos, C.I.
MaMOHTOB,

SAKnacchttps://

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

81

3aKoHOMEpPHOCTH (DOPMUPOBAHUS
OCHOBHBIX B3alMOJICUCTBUN
OPraHU3MOB B SKOCHCTEMAX

Yuebnuk «O01mas 6noaorus.
Yriy0OneHHsblit ypoBeHb. 11
knacc» B.b 3axapos, C.I.
MamoHTOB,

SKnacchttps://

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

82

MexaHu3MbI BO34EHCTBUA
3arpsi3HEHUI pa3HbIX TUIIOB Ha
cyOOpraHu3MEeHHOM,
OpPraHU3MEHHOM, MOMYJISILIHIOHHOM
1 DKOCUCTEMHOM YPOBHSX

Vyebuuk «O0111as1 OMOJIOTHA.
VYrnybneHHslid ypoBeHb. 11
kiacc» B.b 3axapos, C.I.
MaMoHTOB,

SKnacchttps://

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

83

buocdepa — obierianerapaas
o0ooyka 3eMitn

VYyeouuk «OO01as Ononorus.
VYriy0nenssiif ypoBeHs. 11
kinace» B.b 3axapos, C.I.
MaMoOHTOB,
SAKnacchttps:/
www.yaklass.ru/
https://resh.edu.ru/

84

VYuenue B. 1. Bepnaackoro o

Vuebnuk «O01mas OHOIOrus.



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

ounochepe

VYrnyOnennsiit ypoBeHs. 11
knacc» B.b 3axapos, C.I.
MaMOHTOB,

SAKnacchttps://

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

85

3aKOHOMEPHOCTH CYIIECTBOBAHUS
ouocdepbl

Yuebnuk «O01mas Ouoorus.
YriyOneHHsblit ypoBeHs. 11
knacc» B.b 3axapos, C.I.
MaMoHTOB,
SAKnacchttps:/
www.yaklass.ru/
https://resh.edu.ru/

86

KpyroBopoTs! BeriecTs u
OMOTCOXMMHUYECKUE ITUKITBI

Vyebuuk «O0111as1 OMOJIOTHA.
VYrnybnenHslid ypoBeHsb. 11
kiacc» B.b 3axapos, C.I.
MaMoHTOB,

SKnacchttps:/

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

87

30HaNBHOCTH OHochepsl.
OcHOBHBIE OMOMBI CYIIN

VYyeouuk «OO01as Ononorus.
VYriy0nenssiif ypoBeHs. 11
kinace» B.b 3axapos, C.I.
MaMoOHTOB,

SKnacchttps:/

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

88

VYcroliunBocth Guochepsl

Vuebnuk «O01as OHOIOrus.
VYrnyOneHnslit ypoBeHs. 11
knacc» B.b 3axapos, C.I.
MaMOHTOB,



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

SKnacchttps:/

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

89

DKOJIOTHYECKHE KPU3HUCHI U X
MPUYHHBI

Vuebnuk «O01mas OHOIOrus.
VYrnyOneHnslit ypoBeHs. 11
knacc» B.b 3axapos, C.I.
MaMOHTOB,

SKnacchttps://

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

90

BosaelicTBrue uenoBeka Ha
ouochepy

Vueonuk «OO01ast OnoIOrHs.
YriyOneHHsblit ypoBeHs. 11
knacc» B.b 3axapos, C.I.
MaMmoHTOB,
SAKnacchttps:/
www.yaklass.ru/
https://resh.edu.ru/

91

AHTpOIIOT€HHOE BO3/ICHCTBHUE HA
PaCTUTENbHBINA U )KUBOTHBIM MUP

Vyebuuk «O0111as1 OMOJIOTHA.
VYrnybneHHslid ypoBeHb. 11
kiacc» B.b 3axapos, C.I.
MaMoOHTOB,

SKnacchttps:/

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

92

OxpaHa npupozs!

VYyeouuk «OO01as ouonorus.
VYry0nensslif ypoBeHs. 11
kinace» B.b 3axapos, C.I.
MaMoOHTOB,

SKnacchttps:/

www.yaklass.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/

93

OCHOBHBIE IIPUHIUIIbI
YCTOIZQHBOTO pa3BUTHUA
qeJI0BEYCCTBA U ITPUPOAbL

VYyebuunk «O0111as1 OMOIIOTHA.
VYrnybnennslid ypoBeHsb. 11
kiacc» B.b 3axapos, C.I.
MaMoHTOB,

SKnacchttps:/

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

94

PannonansHOE
HPUPOJIOTIOIH30BAHHE U
COXpaHEHHE OHOJIOTHYECKOTO
pasHooOpa3ust 3emMiu

VYyeouuk «O0111as OnoaIorus.
Yriy0neHHsiit ypoBens. 11
kiaccey B.b 3axapos, C.I'.
MaMOHTOB,

SKnacchttps:/

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

95

O00011eHME 10 TEME
«MuKkposBOIOIUS U €€
pe3yabTaThD»

Vuebnuk «O01as ONOIOrus.
YriryOnennslii ypoBens. 11
knace» B.b 3axapos, C.T.
MaMOHTOB,
SIKnacchttps:/

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

96

O000111eHIE IO TEME
«MakposBOJIIOIIHS U €€
pEe3yJIbTAThD»

Vuebnuk «O0mas OHoIOrus.
Yriy0OneHHsblit ypoBeHs. 11
knacc» B.b 3axapos, C.I.
MamoHTOB,
SAKnacchttps:/
www.yaklass.ru/
https://resh.edu.ru/

97

O0001I1IEeHE TI0 TEME
«IIpoucxoxieHNEe U pa3BUTHE
JKU3HH Ha 3eMiie»

VYyebunk «O0111as1 OMOIIOTHA.
VYrnybnennslii ypoBeHsb. 11
kiacc» B.b 3axapos, C.I.



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

MamoHTOB,
SAKnacchttps:/
www.yaklass.ru/

https://resh.edu.ru/

98

O0001IEHE TI0 TEME
«[IpoucxoxaeHne yenoBeka —
AHTPOIIOTEHE3»

VYyebunk «O0111as1 OMOIIOTHA.
VYrnybnennslii ypoBeHsb. 11
kiacc» B.b 3axapos, C.I.
MaMoHTOB,

SKnacchttps:/

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

99

O0001IeHuE 110 TeMe «DKOJIOTU —
HayKa O B3aMMOOTHOIIICHHUIX
OpPraHU3MOBY»

VYyeouuk «O011as OnoaIorus.
VYriyOneHssIi ypoBens. 11
kiaccy B.b 3axapos, C.I'.
MaMOHTOB,

SKnacchttps:/

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

100

O6o006menue o Teme «OpraHu3mMbl
U cpena OOUTaHU

Vuebnuk «O01as OHOIOrus.
YriryOnennslii ypoBens. 11
knace» B.b 3axapos, C.T.
MaMOHTOB,
SIKnacchttps:/

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

101

0O060011eHE 110 TeMe « DKOIOT U
BUJIOB U TIOMYJISIITAI

Vuebnuk «O0mas OHOoIOrus.
YriyOneHHsblit ypoBeHb. 11
knacc» B.b 3axapos, C.I.
MamoHTOB,
SAKnacchttps:/
www.yaklass.ru/



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

https://resh.edu.ru/

O6006menue no Teme «brochepa —

102
rio0ajibHasi 3KOCUCTEMaY

Yyeouuk «O011as ONoI0rus.
VYriy0Onenssiit ypoBens. 11
kimace» B.b 3axapos, C.I.
MaMOHTOB,
SAKnacchttps:/
www.yaklass.ru/

https://resh.edu.ru/

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME

102

7.5



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

YYEBHO-METOANYECKOE OBECIIEHEHHUE OBPA30BATEJIBHOI'O NTPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

* buosorus, 10 kiace/ bensies JI.K., Aeiviui .M., Ky3uenora JI.H. u npyrue; nox penakiueit bensiesa
K., Oemvmmna .M., AxumonepHoe o6mectBo «M3narensctBo «IIpocBerenney
* buonorus, 11 xnacc/ bensies [1.K., Bopoaun I[1.M., Iemmmur .M. u npyrue; nox penakiueit bensiera

J.K., Ipmvmmama .M., AknuonepHoe oomectBo «M3marensctBo «IIpocBenienne»

METOJNYECKHUE MATEPHUAJIbBI J1JIAA YUUTEJIA

MeTtoanyeckoe mocodue

MU ®POBBIE OBPA30OBATEJIBHBIE PECYPCHI U PECYPCbBI CETU HHTEPHET
http://bio.1september.ru

http://college.ru/biologiya/

http://www.eco.nw.ru

http://www.sbio.info

http://www.darwin.museum.ru



JIucr koHTpOJIH

Jlara

Ieab npoBepkun

3ameuyanus

Cpok ucnojHeHUst

Hoamm

202

CooterctBue [lonoxenuto o paboyeit
IIporpaMMe IO y4eOHBIM IIpeaMeTaMm,
kypcam B JII' MAOY «COII Ne3y,
TpeOOBaHUAM COOTBETCTBYIOIINX
OI'oC, ©OII

202

YcrpaHeHue 3aMeuaHnii




YYEBHO-METOANYECKOE OBECIIEHEHHUE OBPA30BATEJIBHOI'O NTPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

* buosorus, 10 kiace/ bensies JI.K., Aeiviui .M., Ky3uenora JI.H. u npyrue; nox penakiueit bensiesa
K., Oemvmmna .M., AxumonepHoe o6mectBo «M3narensctBo «IIpocBerenney
* buonorus, 11 xnacc/ bensies [1.K., Bopoaun I[1.M., Iemmmur .M. u npyrue; nox penakiueit bensiera

J.K., Ipmvmmama .M., AknuonepHoe oomectBo «M3marensctBo «IIpocBenienne»

METOJNYECKHUE MATEPHUAJIbBI J1JIAA YUUTEJIA

MeTtoanyeckoe mocodue

MU ®POBBIE OBPA30OBATEJIBHBIE PECYPCHI U PECYPCbBI CETU HHTEPHET
http://bio.1september.ru

http://college.ru/biologiya/

http://www.eco.nw.ru

http://www.sbio.info

http://www.darwin.museum.ru






	Описание места учебного предмета, курса в учебном плане. Программа разработана в соответствии с принципами преемственности, системности, доступности. Изучение биологии на углублённом уровне в 10-11 классе является логическим продолжением её изучения в 5-9 классах по единой системе УМК «Сфера жизни». Рабочая программа рассчитана на 204 часов, 102 часа в 10 классе, 102 часа в 11 классе. Контрольных работ - 5, лабораторных – 5, практических - 4.
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