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MOSICHUTEJIBHASA 3AIINCKA

[Iporpamma no yue6HOMYy nipenmery "buosorust" (nanee - 6MoIOTHs) HA YPOBHE CPEIHETO
obmero oopazoBanusi YMK «Cdepa xu3zau» aBropoB- B. b. 3axapos, A. FO.[{uGynesckuii u
yuebHuka no o6uonoruu B.b. 3axapos, C.I'. Mamonrtos, H.1. Conun, E.T. 3axapoBa. buonorus.
Ob6mas Ouonorust. 10-11 xmacc, yrmy6nénnsiii ypoBeHb. M., [poda, 2017, BkIOYEHHBIN B
denepanpHbIi IEpedeHb, pa3padboraHa Ha ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-
®3 «O6 obpazoBanuu B Poccuiickoit denepanumny, GPI'OC COO, KoHuenmuu mpenogaBaHus
yuebHoro npenmMera «buomorus» u OCHOBHBIX MOJOXEHUH (enepanbHoil paboueil mporpaMMel
BOCIIUTaHUSI.

VYuebHblii npeamer «buonorus» yriyonéuHoro ypoBHs wu3yudeHus (10—11 xmaccer)
SBJIIETCS OAHMM W3 KOMIIOHEHTOB IpeaMeTHOW oOnactu «EcTecTBEeHHO-HAy4YHBIE MPEAMETHIY.
CornacHo monoxeausm PI'OC COO mnpodunbHble ydeOHBIE NpEAMETHl, H3ydaeMmble Ha
yrIyOJIEHHOM ypOBHE, SIBISIOTCS criocoooM nuddepeHnumanum oO0ydeHUs: Ha YPOBHE CPEIHETO
obmiero oO6pa3oBaHUs W MPU3BAHBI O00ECIEYUTH MPEEMCTBEHHOCTh MEXKIY OCHOBHBIM OOIIHM,
CpeAHMM OOIIMM, CpeIHUM HpodeCcCHOHAJbHBIM M BBICIIMM oOpa3zoBaHueM. B To e Bpems
KaXbIi U3 3TUX y4eOHBIX MPEIMETOB JI0DKEH ObITh OPHEHTUPOBAH Ha MPUOPUTETHOE PEIICHUE
00pa3oBaTEIbHBIX, BOCIUTATENFHBIX U PAa3BUBAIOIIUX 3a/lay, CBSI3aHHBIX C MpodopUeHTaIueH
o0yyarommxcs M CTHUMYJIMpPOBaHHEM HHTEpeca K KOHKPETHOW o0JacTh Hay4dHOro 3HaHWUS,
CBSI3aHHOTO C OWONOrMel, MEeTUIUHOW, DIKOJOTHel, TCUXOJIOTHeH, CIIOPTOM WM BOCHHBIM
JIETIOM.

[Tporpamma no yueOHomy npenMery "buonorus" naér npeacraBiieHue o LEIU U 3a/1adax
u3ydeHus yueoHoro npeamera «buosorus» Ha yriy6iaE€HHOM ypOBHE, ONpeienseT 00s3aTelIbHOe
(VHBapuaHTHOE) MpPEIMETHOE COJEp)KaHHE, €ro CTPYKTypUPOBAHME IO pasjenaM U TeMmaM,
pacripeziesieHue 1o KjaccaM, peKOMEH1yeT MOCIe10BaTeIbHOCTh U3y4eHUs y4eOHOro MaTepuaa
C Yy4€TOM MEXMNpPEIMETHBIX M BHYTPUIPEIMETHBIX CBSI3€H, JIOTMKM Yy4eOHOro mpoliecca,
BO3PACTHBIX O0COOEHHOCTEH oOydarommxcs. B mporpamMMe 1mo OMOJOrMM peasM30BaH MPUHIUI
MIPEEMCTBEHHOCTH C HW3y4yeHHEM OMOJIOTMM Ha YpPOBHE OCHOBHOrO 0OIIero oOpa3oBaHUS,
Omaromaps dYeMy NOpPOCMaTpPHBAaeTCs  HANpaBIEHHOCTh Ha  TOCIHEAyIOIIee  pa3BUTHE
OMONOTUYECKUX 3HAHWH, OPHEHTHPOBAHHBIX Ha (OPMHPOBAHHE ECTECTBEHHO-HAYYHOTO
MHUPOBO33pEHHs], SKOJIOIMUYECKOI0 MBILUIEHNUS, NPEACTABICHUN O 3710pOBOM 00pa3e *HU3HHU, Ha
BOCIIHUTAaHUE OEpPEeKHOTO OTHOIICHUS K OKpYyKalolled NpupomaHoil cpeme. B mporpamme mo
OMoNOruM TaK)Ke MOKa3zaHbl BO3MOXHOCTH y4yeOHoro mpenmera «buonorus»y B peanu3anuu
tpeboBannii ®I'OC COO K TIaHUPYEMBIM JIMYHOCTHBIM, METANPEAMETHBIM M TPEAMETHBIM
pe3ynpTaTaM oOyueHUss U B (OPMHUPOBAHUU OCHOBHBIX BHJIOB YueOHO-TIO3HABATEIbHOU
NeSITEIbHOCTH O0YyYalolMXcsl 1O OCBOCHHIO COJIEp)KaHMsI OMOJOrMYecKoro oOpa3oBaHHsA Ha
YPOBHE CpeHero oo01ero oopa3oBaHus..

VYuebubiii penmer «buonorus» Ha ypoBHE cpeqHero olmero oOpa3oBaHHsS 3aBEpILAET
Ouonoruyeckoe oopazoBaHUE B LIKOJIE 1 OPUEHTUPOBAH Ha pacIIMpeHHE U YIriyOJeHHe 3HaHuM
Oo0ydJarmmMXxcss O JKUBOM MPUPOJE, OCHOBAX MOJICKYJSIDHOM W KJIETOYHOM OuoJIOTHH,
SMOpPHOJIOTUN U OHOJIOrMM pPa3BUTHS, [€HETUKH, CEJEKLIUU, OMOTEXHOJIOT U, SBOJIIOLMOHHOIO
YUEHHS U SKOJIOTHH.

Nzyuenue yueOHoro npeameta «buonorus» Ha yriyOJIeHHOM ypOBHE OPHEHTHPOBAHO Ha
MOATOTOBKY OOYYArONIMXCS K TOCIEAYIONIEMY TOJYYCHHIO OMOJOTHYeCKOro 00pa3oBaHUs B
By3aX M OpraHu3alusaX cpeaHero npodeccruoHansHoro odopa3zoBanus. OCHOBY €ro CoxepXKaHHs
COCTaBIISIET CHCTEMa OMOJIOTMYECKHUX 3HAHWM, MONYYEHHBIX MPH H3YYECHHUH OOYYaIOUIMMUCS
COOTBETCTBYIOIIMX CHUCTEMATHYECKUX pa3[ejoB OMOJIOrMM HAa YpPOBHE OCHOBHOIO OOIIErO



obpaszoBanus, B 10—11 kmaccax 3Tv 3HaHMS MONYYAIOT pa3BUTHE. Tak, pacIUpeHbl U YIyOIeHbI
OMONIOrMYecKrue 3HaHUS O PACTEHUSX, KUBOTHBIX, rpulax, OakTepusx, opraHu3Me YelIOBEKa,
O0IIMX 3aKOHOMEPHOCTSIX MKU3HU, JOIMOJHUTENbHO BKIIIOUEHBl OMOJIOTMYECKHE CBEICHUS
MPUKJIAJTHOTO U TOMCKOBOIO XapakTepa, KOTOPhlE MOXKHO HCIIOJIb30BaTh KaK OPUEHTHUPHI IS
nociueayrouero Beioopa npodeccuu. BosmoxkHa Takke MHTErpauus OMOJIOTMYECKUX 3HAHUU C
COOTBETCTBYIOIMMH 3HAHUSAMH, MOJy4YEHHBIMU O0Y4aIOIUMUCS IPU U3y4EHUHU (PU3UKH, XUMUH,
reorpaduu 1 MaTEMaTHKH.

CrtpykTypa mporpaMMbl 1o y4deOHOMY mpeameTy "buomorus" oTpakaeT CHCTEMHO-
YPOBHEBBI M 3BOJIOLMOHHBIM IMOAXOABI K HM3y4deHUI0 Ouosnoruu. CoriacHO MM, H3y4aroTcs
CBOHCTBA M 3aKOHOMEPHOCTH, XapaKTEpHBIE AJI )KMBBIX CHCTEM Pa3HOTO YPOBHS OpraHU3alluHy,
9BOJIIOLIMM OPraHMYEeCKOro MHpa Ha 3emje, COXpaHEHUs OHOJIOTMYECKOro pa3HOOoOpasus
raHetsl. Tak, B 10 kimacce M3y4alOTCs OCHOBBI MOJEKYJISIPHOM M KJIETOYHOW OHOJIOTHH,
SMOPHOJIOTUN U OMOJIOTUHU Pa3BUTHUSI, TECHETUKU U CEJIEKIIMH, OMOTEXHOJIOT UM U CUHTETHYECKOI
OMONOrMH, aKTyaTU3UPYIOTCS 3HAHHUS oOydarommxcs Mo OOTaHUKE, 300JI0TUH, AHATOMHH,
¢uznonorun yenoseka. B 11 kiacce m3ydaroTcsi 3BOMIOLMOHHOE YY€HHE, OCHOBBI DKOJIOTUHU U
ydeHue o ouocdepe.

VYuebublii mnpeamer «buosorus» mnpu3BaH 00ECIEYUTh OCBOCHHE OO0YyYarOIIMMUCS
OMONOrMYeCKUX TEOpHl W 3aKOHOB, HWIEH, NPHUHIMIIOB M TPaBUJ, JEXKAIMX B OCHOBE
COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTUHBI MHUpa, 3HAHUH O CTPOCHHH, MHOTOOOPa3HH H
OCOOEHHOCTSIX KIJIETKM, OpraHu3Ma, IOMyJISIUH, OHOLIEHO3a, SKOCHCTEMbI, O BBIIAOIIUXCS
HAy4YHBIX JIOCTH)KEHUSX, COBPEMEHHBIX MCCIEIOBAaHUAX B OMOJOTMM, MPHUKIATHBIX aCIEeKTaX
Ouonoruueckux 3HaHuM. g pa3BUTHS U MOAJEp)KaHUS MHTEpeca 00ydaroumxcs K OHoJoruu
Hapsily cO 3HaYUTEJIbHBIM 00bEMOM TEOPETHUUYECKOT0 MaTepHalla B COEpPKaHUH IIPOrpaMMBbl 110
OMOJIOTUN TIPETYCMOTPEHO 3HAKOMCTBO C MCTOPUEH CTAHOBJICHUS M PA3BUTUSA TOW WM WHOU
obiactu GMONIOTMH, BKJIAJIOM OTEUECTBEHHBIX M 3apyOCKHBIX YUEHBIX B pellleHHEe Ba)KHEHIINX
OMOIOTMYECKUX U SKOJOTUYECKUX MPOOIIEM.

Heab uzyyenusi yaebHoro npenmera «bruomnorus» Ha yriayOoJ€HHOM ypOBHE — OBIAJICHUE
O0YyJaroIMMHCA 3HAHUSMH O CTPYKTYPHO-(YHKIMOHAJIBHOH OpraHU3allid >XHBBIX CHCTEM
pa3HOro paHra u NpUOOpPETEHHE YMEHUN MCIOJIb30BaTh 3TH 3HAHMS B (DOPMUPOBAHUU MHTEpECa
K onpenenéHHol obmacTu npodeccCuoHaANBbHOM NEeATeNTbHOCTH, CBSI3aHHOM C OMOJIOrHel, Wi K
BBIOOPY y4eOHOTr0 3aBeIeHHS JAJIsl IPOIOJDKEHUS OMOIOrHYeCKOro 00pa3oBaHMUs.

JocTkeHne meau u3ydeHus yueOHoro npeameTa «buosorus» Ha yriiyOa€HHOM ypoOBHE
o0ecreunBaeTcs peleHueM CIeIyIoINX 3a1a4:

OCBOEHHE  OOYYaIOIIUMHUCS  CHUCTEMbl OMOJOTMYECKMX 3HAaHUW: 00  OCHOBHBIX
OMOJIOrMYECKUX TEOpHUsX, KOHLEMLHUAX, THIO0Te3aX, 3aKOHAX, 3aKOHOMEPHOCTSAX U IpaBHIIAX,
COCTAaBIIIOUIMX COBPEMEHHYI0 E€CTECTBEHHO-HAay4YHYI0 KapTUHY MHpa; O CTPOEHUH,
MHOTr000pa3uu U OCOOCHHOCTSIX OMOJOTMYECKUX CUCTEM (KJIETKa, OpraHu3M, MOMYISILHS, BUI,
ouoreoreHo3, Ouocdepa); O BBIAOIUXCI OTKPBITHSX M COBPEMEHHBIX HCCIEJOBaHUSIX B
OuoIoruy;

O3HaKOMJIEHHE  OOydaloIIMXCs €  METOJaMU  [O3HAaHUS  JKUBOH  NPHUPOJBL:
UCCJIEZIOBATEILCKUMU METO/IaMU OMOJIOTHYECKUX HaYK (MOJIEKYJISPHOM U KJIETOYHOM OMOJI0ruu,
SMOPHOJIOTUN ¥ OMOJIOTUU PA3BUTHUSI, TEHETUKU U CEJIEKLIUU, OMOTEXHOJIOTMH U CHUHTETHYECKOMN
OMONOruM, MaJeOHTOJIOTUH, OKOJIIOTHH);  METOJaMHU  CaMOCTOSATEIBHOIO  INPOBEIEHUs
OMOJIOTMYECKUX HCCIEIOBaHUN B JabopaTopud U B mpupoae (HaOnroaeHue, M3MEpeHHe,
9KCIEPUMEHT, MO EIINPOBAHUE);



OBJIaJIeHHE OOYYAIOUIMMHKCS YMEHHUSMHU: CaMOCTOATEIbHO HAaXOIUTh, aHAJIU3UPOBATH U
UCIOJIb30BaTh OMOJOrMYECKYI0 HH(POPMALUIO; M0JIb30BATHCSI OMOIOrHYECKOM TepMUHOIOruel 1
CUMBOJIMKOM; yCTaHaBiIMBAaThb CBSI3b MEXJY pa3BUTHEM OHOJOTMM M  COLMAIBHO-
SKOHOMUYECKUMH U HKOJIOTUYECKUMHU IMpOoOJIeMaMM 4YeJIOBEYECTBA; OLIEHUBATh MOCIEICTBUS
CBOEH JESITENbHOCTH IO OTHOUICHMIO K OKpY’Kalollell NpuUpoAHON cpene, coOCTBEHHOMY
3I0POBBI0 M 3/I0POBBIO  OKPYXKAlOIIMX JIIOJeH; OOOCHOBBIBATH U  COOJIIOJATh  MEpPHI
MpoUIaKTUKK MH(EKIHMOHHBIX 3a00JI€BaHMI, NpaBUiIa MOBEACHUS B MPUPOIE U oOecreyeHus
0e30macHOCTH COOCTBEHHOW JKM3HEAESTEIbHOCTH B UPE3BBIYANHBIX CHUTYallUsX MPHPOAHOTO U
TEXHOICHHOTO XapaKTepa; XapaKTepH30BaTh COBPEMEHHbIC HAyYHBIE OTKDPBITUS B O0JACTH
OHOJIOT U,

pa3BUTUE Yy OOYYAIOIIMXCS MHTEIUIEKTYaIbHBIX U TBOPYECKHX CIIOCOOHOCTEN B Ipolecce
3HAKOMCTBA C BBIIAIOIIMMHUCA OTKPBITUSIMH U COBPEMEHHBIMHM MCCJIEIOBAaHUSMU B OMOJIOTHH,
pelaeMplMU €10 MpOoOJeMaMH, METOJO0JOTHell OMOJIOrMYECKOro HMCCIEN0BaHUs, POBEICHUS
OKCHEPUMEHTATIbHBIX HCCIEIOBAaHHUM, pelieHus OWONOrMuecKux 3ajad, MOJEIMPOBAHUS
OHOIOrMYecKuX 0ObEKTOB U MPOIECCOB;

BOCIIUTaHUE Yy OOYUYaIOIIMXCsl [EHHOCTHOTO OTHOIICHMS K JKUBOH MPHUPOJAE B LIETIOM U K
OTACNbHBIM €€ O00BeKTaM U SBJIEHUSAM; (OPMUPOBAHUE OSKOJOTUYECKOH, TE€HETHUYECKOH
IPaMOTHOCTH, OOIEH KyJbTypbl MOBEAEHUS B MPUPOJE; MHTETPAllUU E€CTECTBEHHO-HAyYHBIX
3HAHUH;

npruodpeTeHre 00ydaromUMUC KOMIIETEHTHOCTH B PAallMOHAJIBLHOM IIPHUPOA0I0JIb30BAHUN
(cobmoeHne mNpaBUil TIOBEIEHUS B IPHUPOJE, OXpaHbl BUJOB, B3KOCHCTEM, Ouocdepsl),
COXPaHEHUU COOCTBEHHOIO 3/0pPOBbS M 3/I0POBbS OKpPYKAIOIIMX JroAeil (coOnoneHus mep
npoduiakTUKA ~ 3aboneBaHud, oOecredyeHue  O€30MacHOCTH  JKM3HEACSTEIBHOCTH B
Ype3BbIYaiiHBIX CUTYaLUsAX IPUPOIHOTO U TEXHOIC€HHOI'O XapaKTepa) Ha OCHOBE MCIIOIb30BaHUS
OMOJIOrMYecKUX 3HaHUI U yMEHU B TOBCETHEBHOM JKU3HH;

CO3JlaHME YCJIOBHHM [ OCO3HAHHOTO BbIOOpa OOYYAIOIIMMHUCS HWHAMBHyaIbHON
0o0pa3oBaTeIbHON TPAaeKTOPHUH, CHOCOOCTBYIOIIEH MOCHenymomemMy MpodeccroHalIbHOMY
CaMOOIPEICIICHUIO, B COOTBETCTBHHM C HMHIUBUAYAJbHBIMH HHTEpPECAaMH U MOTPEOHOCTIMHU
peruoHa.

OOmiee 4mMcIO 4YacoB, OTBEACHHBIX HAa H3yYeHHE OHMOJOrMM Ha YIIyOJCHHOM YpOBHE
cpenHero obmero obpazoBanusi, coctraBisgeT 204 wyaca: B 10 kimacce — 102 wyaca (3 uaca B
Henemo), B 11 kmacce — 102 gaca (3 vaca B Henedro).

OtOop oOpraHM3alMOHHBIX (GOpPM, METOIOB U CPEIACTB OOy4YeHHS OWUOJIOTHHU
OCYIIECTBJISETCS ¢ Y4ETOM crenu(uKU ero CojlepikaHus M HaIpaBJIEHHOCTH Ha MPOAOJLKEHHE
OMONOrnuecKoro oOpa3oBaHMsS B OPraHU3ALMIX CPEAHEr0 MPO(ECCHOHAIBHOTO U BBICIIETO
o0Opa3oBaHus.

OO0s13aTenbHBIM YCIIOBHEM TpU O0y4yeHUU OWOJIOTMH Ha YIIIyONEHHOM ypOBHE SIBIISETCS
mpoBeieHne Ja0OpaTOPHBIX M MpakThyeckux pabor. Taxke ywacte o0Oydarommuxcsi B
BBIIIOJJTHEHUHM TPOEKTHBIX U  Y4eOHO-HCCIIEAOBATEIbCKUX PabOT, TeMaTHKa KOTOPBIX
OIpEeNEesSeTCs] YYMTEJIeM Ha OCHOBE HMEIOLIMXCS MaTepUabHO-TEXHUYECKHX PECYpPCOB U
MECTHBIX IPUPOJIHBIX YCIOBUH.



COAEP KXAHUE OBYYEHUA

10 KJIACC
Conepxanue MpOrpaMMbl, BBIIEIEHHOE KYPCUBOM, HE BXOIHUT B MPOBEPKY TOCYAapCTBEHHOU
utoroBoit arrectaruu (I'A).
Tema 1. buosiorusi kak Hayka

CoBpemenHass OMOJIOTHSI — KOMILIEKCHas Hayka. KpaTkast uctopusi pa3BUTHS OMOJIOTHH.
buonornueckue Haykum u u3ydaemble UMH TpoOsieMbl. DyHmaMeHTanbHBIC, MPUKIATHBIE H
MTOMCKOBHIE HAYYHBIE MICCIICIOBAHUS B OMOJIOTHH.

3HadeHue OWONIOrMU B (POPMHUPOBAHHH COBPEMEHHOW E€CTECTBEHHO-HAyYHOH KapTHHBI
mupa. Ilpodeccun, cBs3anHble C OHojoruedd. 3HaueHWE OWOJOTMM B  MPAKTHYECKOU
JEATEIbHOCTH YEJIOBEKA: MEAULMHE, CEIbCKOM XO3SMCTBE, MPOMBIIUIEHHOCTH, OXpaHe
MPUPOJIBL.

JdemoHcTpanuu

[Toptpetsr: Apucrotens, Teodpacr, K. Jlunneit, XK. b. Jlamapk, Y. Hdapsun, Y. l'apseii, I.
Mengens, B. U. Bepnanckuii, 1. II. [laBno, . . MeunuxkoB, H. M. Basumios, H. B.
Tumodeer-PecoBckuii, k. Yorcon, @. Kpuk, /1. K. benses.

Tabmuuel u cxembl: «CBA3b OMOJOTUU C IPYTUMH Haykamm», «Crucrema OUOJOTHYECKHX
HayK».

Tema 2. 7KuBble cucTemMbl M UX H3YyUeHHE

JKuBbie cucTeMBbl Kak mpeaMer u3ydeHus: Ononoruu. CBONCTBA )KUBBIX CUCTEM: €IUHCTBO
XUMHUYECKOTO COCTaBa, JIUCKPETHOCTh MW UEJIOCTHOCTh, CJIOXKHOCTh M YIOPSAOYEHHOCTh
CTPYKTYpPbl,  OTKPBITOCTb, = CaMOOPraHU3alUsl, CAMOBOCIPOM3BEACHHUE, PaA3APAKUMOCTbD,
W3MEHYUBOCTb, POCT U Pa3BUTHE.

YpOoBHU OpraHu3alMyd KUBBIX CHCTEM: MOJIEKYJAPHBIA, KJIETOYHBIA, TKaHEBBIH,
OpPraHU3MEHHBIN, MOMYJIALIMOHHO-BUI0OBOM, 3KOCHCTEMHBIN (OmoreoneHOTHYECK Ui ),
ouocdepubrii. [Ipomecchl, mpoucxoasime B KUBBIX cucTeMax. OCHOBHBIE MPU3HAKH KHUBOTO.
XKuzsp kak (opma cymiecTBoBaHus Marepun. Hayku, u3ydaromye KUBble CHCTEMbI Ha pa3HbIX
YPOBHSIX OpraHU3aLUH.

N3yuenne xuBbix cucteM. Metonpl Ouonorunueckoil Hayku. HabOmonenue, nusmepenue,
SKCIIEPUMEHT, CHUCTEMaTh3alus, MeTaaHain3. lloHATHe O 3aBUCMMON W HE3aBHCHUMOM
nepemeHHol. IlmanupoBanue nskcrnepuMmeHTta. IloctaHoBka u mposepka rumore3. HyieBas
runores3a. [Tonstue BeIOOpkH U €€ qocToBepHOCTh. Pa30poc B Gmonornyeckux AaHHbIX. OlLeHKa
JIOCTOBEPHOCTH IOJYYEHHBIX pe3yJibTaToB. [IpUUMHBI HCKaXKEHHs] pe3yJbTaTOB HKCIIEPUMEHTA.
[loHsiTHE CTATUCTUYECKOr O TECTA.

JdemMoHcTpanun

Tabmunel u cxembl: «OCHOBHBIE MPU3HAKU KHU3HU», «buonorndyeckue cucremsd», «CBoicTBa
KUBOU MaTepum», « YpOBHM OpraHu3aluu >KUBOW HpUpPOAbD», «CTpoeHUE KUBOTHOM KIETKH»,
«Tkann XKuBOTHBIX», «CHCTEMBl OpPraHOB YEJIOBEYECKOrO Opranusmay, «bHoreoueHos,
«buocepay, «MeTobl U3yUEHUS )KUBOM TPUPOABI».

Oo6opynoBanue: 1abopaTopHOE 000PYIOBAHUE JJISI POBEACHUS HAOIIOACHU I, U3MEPEHUH,
SKCIIEPUMEHTOB.

IpakTnueckas padora «/cnoyib30BaHNE PA3TUYHBIX METOIOB ITPU U3YYEHUH KUBBIX CUCTEM ».
Tema 3. buoJiorust KJ1eTKH

Knerka — cTpykTypHO-GyHKIIMOHATbHAS €IWHUIA KUBOTO. VICTOpHS OTKPBITHS KIETKH.
PaGotsl P. I'yka, A. JleBenryka. Kiuerounas teopus (T. LlIBann, M. lllneiinen, P. Bupxos).
OcHOBHBIE MTOJIOKEHUS COBPEMEHHOM KJIETOYHON TEOPHUH.



Metonbl MONEKYIApHOH UM KIETOYHOM OHOJIOTMM: MMKPOCKONHS, XpomaTorpadus,
anekTpodope3, METOJ  MEUYEHBIX aToMoOB, Ju(depeHIManbHOe  LEHTpU]YrupoBaHue,
KyJIbTUBUPOBAHUE KIETOK. M3yueHue QuKcUupo8aHHvix Kiemox. DIEKTPOHHAs MHUKPOCKOIHS.
Kongoxanvnas mukpockonus. Bumanvnoe (npudsicuznennoe) uzyuenue Kiemox.

JdeMoHCcTpanuu

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

Tabmus! u cxembl: «CBETOBON MUKPOCKOIM», «DJIEKTPOHHBIN MUKpOCKoI», «Mcropust pazButus
METOJI0B MUKPOCKOITHI.

OO6opynoBaHue: CBETOBOM MHKPOCKOI, MHKPOIpPENapaTsl pPacTUTEIbHBIX, JKUBOTHBIX U
OaKTepraNtbHbBIX KIETOK.

IIpakTHyeckass padora «lI3ydeHne METOHOB KIETOYHOW Omonorum (Xpomatorpadus,
anexTpodopes, auddepeHnuansaoe neHTpudyruposanue, [1LP)».

Tema 4. Xumuueckasi OpraHu3anms KJICTKH

XWMHUYECKHAN COCTaB KIETKU. Makpo-, MUKPO- U yIBTPAMUKPO3JIEMEHThI. Boma u e€ ponb
KaK pacTBOPUTEJsl, pPEarcHTa, ydacTue B CTPYKTYPUPOBAHMM KJIETKH, TEIJIOPETrYJILHH.
MuHepanbHbIe BEIECTBA KJIETKH, UX OHosIorudeckas posb. Pojib KATHOHOB U AaHHOHOB B KJIETKE.

Opranuyeckue BelllecTBa KJIETKU. buonorundeckue nonuMmepsl. benku. AMUHOKHCIOTHBIN
coctaB OenkoB. CTpyKTyphl OeikoBoil Momekyinsl. [lepBuuHas cTpykTypa Oeinka, HenTuUAHAs
CBsI3b. BTOpuuHas, TpeTuuHas, yeTBepTHYHas CTPYKTyphl. Jlenatypanus. CpolicTBa O€nKoOB.
Knaccudukanus 6enxoB. buonornueckue Gpynkiuum 6enkoB. [lpuonul.

VYrneBoael. MoHoOcaxapuabl, Aucaxapuibl, OJIMrocaxapujpl U mnonucaxapuisl. OOmmii
IUIaH CTpPOeHHs M (PU3UKO-XMMUYECKHE CBOWCTBAa yriieBOl0OB. buonoruueckue ¢GyHKIUU
YIJIEBOZOB.

Jlununel.  I'mapodunbHO-ruapodobusie  cBoiictBa.  Knaccudukanus — aunujaos.
Tpurmuuepuast, pocdonunuasl, BockH, creporasl. buonornueckne GpyHkuuu amunuaoB. O6mue
CBOWCTBA OWMOJOTMYECKMX MeMOpaH — TEKy4ecTb, CIOCOOHOCTh K CaMO3aMBIKaHHIO,
MOJIYTIPOHUIIAEM OCTb.

Hyxneunoseie kucnorsl. JJHK u PHK. Crpoenune nyknenHoBeix kuciaor. Hykieotuasl.
[Mpunnun kommuementapuoctu. IlpaBuno Yapradda. Crpykrypa JAHK — nBoitHas crnmpaib.
Mecronaxoxaenue u ouonornueckue Gynkiun JJHK. Buner PHK. ®ynxnun PHK B knetke.

Crpoenne monekynsl AT®. Makpospruueckue cBsizu B Mosiekyie AT®. buonoruueckue
¢yaknuun  AT®. BoccraHoBJIEHHBIE TIEPEHOCYMKH, WX (QYHKIUM B KIETKe. [[pyeue
HYKIeo3uompugocpamol (HT®). CexBenupoBanue  JIHK.  Memoowt  cenomuxu,
MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CrpykTypHas Ouosorus: OMoxuMuyeckue M OMO(pU3NUECKHE HCCIeJOBaHMs COCTaBa U
IPOCTPAHCTBEHHON CTPYKTYphl OHOMOJNEKYN. Modenuposanue cmpykmypol U QYHKYUl
ouomonexyn u ux komniekcos. Komnviomepnviii Ou3auin u opeanudeckuti cunmes 6UOMONEKYN U
UX HenpuUpoOHbIX AHANO208.

JdeMoHCcTpanuu

[Hoptpetsr: JI. Ilomunr, Jx. Yorcon, @. Kpuk, M. Yunkuuc, P. ®pankmun, ®. Conrep, C.
[Ipy3unep.

Huarpammbl: «Pacnipeaenenre XMMUYECKUX 3JIEMEHTOB B HEKHMBOM Mpupoxae», «Pacnpenenenue
XUMHUYECKUX DJIEMEHTOB B KUBOH IIPUPOAEH.

Tabmuue! u cxemsl: «Ileproguueckas TabnuIa XUMHUECKUX 3JEMEHTOBY», « CTpOEHHE MOJIEKYJIIBI
BOJIBI», «BemectBa B cocTaBe OpraHuzMoB», «CTpoeHHE MOJEKyabl Oenka», «CTpyKTYpI



0enkoBOM MOJeKynb», «CTpoeHHe MOJEKYN YrieBoaoB», «CTpoeHHe MOJEKyJd JHUIHI0BY,
«HyxisienHOBBIE KHCITOTBY, «CTpoeHne MoneKysl ATO».

ObopynoBaHue: XUMHUYECKas ocyaa U 000py10BaHUE.

JlaboparopHnas padora «O0Hapy)KeHHE OEITKOB C MTOMOIIBIO KAYECTBEHHBIX PEAKIIAN.
JlabopaTropnass padora «/ccienoBaHHe HYKIEMHOBBIX KHCJIOT, BBIACICHHBIX M3 KIETOK
pa3IUYHBIX OPraHU3MOB).

Tema S. CTpoenne 1 QyHKIUM KJICTKH

Tunel KIETOK: dyKapuoTHUecKas W Tpokapuotudeckas. CTpyKTypHO-GyHKIMOHAIbHBIC
00pa3oBaHUsI KJICTKH.

Crpoenne mnpokapuoTuyeckod kierku. Kierounas creHka Oaktepuid u  apxeil.
OcobeHHOCTH CTpOeHHsI TeTepoTpo(HON U aBTOTPOPHOM MPOKAPHOTHIECKUX KIIETOK. MecTo u
POJIb TPOKAPHUOT B OMOIIEHO3aX.

Crpoenne u (GyHKIMOHUpPOBAHUE dyKapuoTHUueckor kieTku. [lna3maTuueckas MmemOpaHa
(mmazmanemma). CTpyKTypa IUla3MaTU4YecKoil MemOpanbl. TpaHcrmopT BemiecTB dYepes
TIa3MaTHYECKYI0 MeMOpaHy: maccuBHBI (nuddys3us, ooOnery€nnas auddysus), aKTUBHBINA
(mepBUYHBIN W BTOPUYHBIN aKkTUBHBIN TpaHcmopt). [lomynponuriaemocts MemOpanbsl. Pabora
HATpUIi-KalIueBOro Hacoca. JHOLUUTO3: MTUHOLUTO3, aronuTos. Jk30muTo3. Kinerounas creHka.
Crtpykrypa 1 (YHKIIUHU KIETOUYHON CTEHKH pacTeHUid, TpHOOB.

[Murtonna3zma. Ilutozonb. Ilutockener. J[Bwkenue mutomnazmbl. OpraHouIbl KIETKH.
OnnomeMOpaHHBIE OPraHOMIBI KJIETKU: sHAomIa3Matudeckas cetb (DIIC), anmapar ['ombmxu,
JIM30COMBI, UX CTpoeHue M (GYyHKIMH. B3auMocBs3b 0JHOMEMOpAHHBIX OPraHOUIOB KIIETKH.
CtpoeHne TpaHyISIpHOTO peTukyiyma. Mexanuzm Hanpasenenus o6eakoe 6 IIIC. Cuntes
pacTBOpuMBbIX  OenkoB. CuHTE3  KJIETOYHbIX MeMOpaH. ['nmaakuii  (arpaHyJspHBIN)
SHOIUIa3MaTHYeCKuil peTukyinyMm. CekperopHas ¢yHkuus anmapara ['onbmxu. Moougurayus
benxos 6 annapame I onvocu. Copmupoexa benxoe 6 annapame I onvodicu. TpaHCTIOPT BEIIECTB
B KJeTKe. Bakyonu pacturenbHbIX KieToK. Kiterounsiii cok. Typrop.

[TonyaBTOHOMHBIE OpraHOWIbl KIETKH: MHUTOXOHIPUM, TIIACTUIBL. [Ipoucxoocoenue
mumoxonoputi u naacmud. Cumbuocenes (K.C. Mepesckosckuii, JI. Mapeynuc). Ctpoenue u
GyHKIMM MHTOXOHAPWUH W Tutactud. [lepBUYHBIC, BTOPUYHBIE U CIOXKHBIC TIIACTHIBI
(OTOCHHTE3UPYIOIUX JYKapuOT. XJIOPOIUIACTBI, XPOMOILJIACTBI, JICHKOIMIACTHI  BBICIINX
pacTeHuN.

HememOpannbie opranoubl kietku CTpoeHne U QyHKIUM HEeMEMOpPaHHBIX OPraHOHI0B
KIeTku. PuGocombl. Ilpomescymounvie guramenmoi. MUKpODUIAMEHTB. AKMuUHOGbIE
Muxkpogunramenmeol. MpllIeUHbIE KIETKU. AKMUHOBbIE KOMHOHEHMbl HEeMbIUEUHbIX KIEeMmOK.
Muxkpotpy6ouku. Kierounblii wnentp. CTpoeHHMe M JBUKEHHE JKTYTUKOB U PECHHYEK.
MukpoTpyOoukHu nuTOILIa3Mel. LlenTpuons. berxu, accoyuuposanmvie ¢ MUKpopuiamenmamu u
Muxpompyboukamu. MomopHuvie 6enxu.

Anpo. O6onouka sapa, XpoOMaTUH, KapHoIlJa3Ma, SAPBIIMIKY, UX CTPOEHHE M (YHKIIMH.
Snepusiit 0enkoBblii MaTpukc. [IpocTpaHCTBEHHOE pPacHONIOKEHHE XPOMOCOM B HHTEp(a3HOM
saape. dyxpomamun u 2emepoxpomamun. belku XpoMaTuHa — TUCTOHBL. Junamuxa sdepHou
obonouxu 6 mumo3se. AoepHulii mpancnopm.

Knerounsle  BkitoueHus.  CpaBHHUTEIbHAsT  XapaKTEpPUCTUKA  KJIETOK  JYKapHOT
(pacTuTENbHOMN, YKUBOTHOM, TPUOHON).

JdemMoHcTpanumn
[optpetsi: K.C. MepexkoBckuii, JI. Maprynuc.



Tabmunpr u cxembl: «CTpoeHHE SYKApUOTHUECKOW KIETKW», «CTpoeHHe KHUBOTHOWU KIIETKH,
«CTpoeHHE pacTUTENbHOM KIEeTKH», «CTpO€HHE MUTOXOHApUM», «Snpo», «CrpoeHne
MIPOKAPUOTUYECKON KIIETKU».

OObopynoBaHue: CBETOBOW MHMKPOCKOI, MHUKPOIpENnapaTbl pPacTUTENbHBIX, MXUBOTHBIX
KJIETOK, MUKpOIIpenapaThl 0aKTepHaIbHbIX KJIETOK.

JlabopaTopHasi pabora «/3yueHne cTpoeHUs KJIETOK Pa3JIMYHbIX OPTaHU3MOBY.
IIpakTuyeckas padora «/3yueHue cBOWCTB KJIETOYHOW MEMOPaHbI».

Jlaboparopnas pabGora «lccienoBanue maa3MoiuM3a W JIETJIA3MOJIM3a B PACTUTENbHBIX
KJIETKaxX.

IIpakTnueckas padora «3ydenue nBMKEHUS IIUTOIIA3MBI B pPACTUTEIBHBIX KIIETKaX).

Tema 6. O0OMeH BelecTB U NPeBPallleHHE JHEPIUHU B KJIETKe

AccummiAnusg M JUCCUMMJILIUS — JIB€ CTOPOHBI MeTaboyu3Ma. Tuibl oOMeHa BEIECTB:
aBTOTPO(HBI W  TeTepoTpodHBIH. YyacTHe KHCIOpoJa B OOMEHHBIX MpoIeccax.
DHepreTnueckoe obecrnedeHne KieTku: mnpeBpamieHue AT® B oOMeHHBIX Ipoleccax.
@depMEHTaTUBHBIN XapaKTep peakuil KJIeTOYHOro merabonusma. dDepMeHTHl, UX CTPOEHUE,
cBoiicTBa M MexaHu3M jaedctBus. KodepmeHTsl. OTnuums (GepMEeHTOB OT HEOPraHUYECKHX
KaTanu3atopoB.  benku-akTuBaTOpsl U OENKU-UHTUOMTOPHL.  3aBUCHUMOCTH  CKOPOCTH
(epMEHTaTUBHBIX PEAKIMA OT Pa3IMYHbIX (PaKTOPOB.

[lepBUYHBIi CHHTE3 OpraHUYECKUX BellecTB B KieTke. DoTocuHTe3. AHOKCU2EeHHbIU U
oxkcueennvlli  pomocunmes 'y 6akmepuii. Ceemocobupaiowjue nuemenmvl U NUSMEHMbl
peakyuonnoz2o yenmpa. Ponb xjopomniacToB B mpouecce (orocuHTe3a. CBeTOBass U TEMHOBas
baspl. @omoovixanue, Cs., C4. u CAM-munvi gpomocunmesa. IIpogyKTUBHOCTh (DOTOCHHTE3A.
BnusHue pa3znuuHbIX (aKTOPOB HA CKOPOCTh (POTOCHHTE3a. 3HaueHHe (POTOCHHTE3A.

XemocunTe3.  Pa3HooOpasue  OpraHM3MOB-XEMOCHHTETHUKOB:  HHUTPUDUIHMPYIOLITHE
OaxTepuu, xKeae300aKTepun, cepodakTeprun, BOJOPOIHbIE OaKTeprH. 3HaUYEHUE XEMOCHHTE3a.

AHa’poOHBIe opraHu3Mbl. Buabl Opoxenus. [IpoaykTel OpOKEHHUS M UX HCIOJB30BaHUE
4eNoBeKOM. AHa’pOOHBIE MHUKPOOPTraHU3MBI KaK OOBEKTHl OMOTEXHOJOTHMH H BO30yIHUTENN
Oone3Heil.

AdpoOHBIE OpraHM3Mbl. DTambl 3HEpreTudeckoro obmeHa. [loAroToBUTENBHBIA 3Tam.
I'mukonn3 — 6ecKUCIOPOAHOE PACIIETIIICHUE IITIOKO3BI.

buonmornueckoe OKMCIEHHUE, WU KJIETOYHOE JbIXaHUe. PoJib MUTOXOHApPHUH B mpoueccax
ouonorunueckoro okxucienus. Llukmnueckue peaxnuu. OxucnurtenbHoe (ochoprimpoBaHUe.
Onepeuss membpannozo epaouenma npomonos. Cummez ATD: paboma npomounou ATD-
cunmaswl. llpeumymiectBa a’poOHOro TyTH oOOMEHa BELIECTB Tepel  aHadPOOHBIM.
D} eKTUBHOCTH FIHEPTETUYECKOT0 OOMEHa.

JdemMoHcTpanun

[Moptpetsi: k. [lpuctiu, K. A. Tumupszes, C. H. Bunorpaackuii, B. A. Durensrapar, II.
Murtuenn, I'. A. 3aBap3uH.

Tabmuup! u cxemsl: «@oTocuHTe3), «IHEPreTudeckuii oomen», «buocunres 6enkay, «CTpoeHue
(bepmenTay», «XeMOCHHTE3Y.

O6opynoBaHHe: CBETOBOW MMKPOCKON, OOOpPYIOBAaHHME JJisl MPUTOTOBJIEHUS MOCTOSHHBIX U
BPEMEHHbBIX MUKPOIPENapaToB.

JlaGopaTopHasi paGora «/3yueHue KaTalUTUYECKOM AaKTMBHOCTH (PEepMEHTOB (Ha IMpHUMEpe
aMuJIa3bl UM KaTasasbl)y.

JlaGopaTopHasi pa6ora «/3ydeHue (epMEHTATUBHOI'O PACHLICIUICHUS MEPOKCHAAa BOAOPOJAA B
PacCTUTENbHBIX U )KUBOTHBIX KJIETKaX».



JlagopaTopHas padora «CpaBHEHHE PO1IECCOB (HOTOCHHTE3a K XEMOCHUHTE3a».
JlaboparopHnas pa6ora «CpaBHEHHE MTPOIECCOB OPOKEHUS U ABIXAHUS.
Tema 7. HacinencreeHHass uHGOpMAIMS M peau3anns eé B KJIeTKe

Peakiuum mMatpuuHoro cuHtesa. IIpuHIUI KOMIUIEMEHTAPHOCTH B pEaKUUsAX MaTPUYHOIO
cuHTe3a. Peanmmszanus HacnenctBeHHOW wHopManuu. ['eHeTHyeckuil KoJ, €ro CBOMCTBA.
Tpanckpunuus — Matpuunelid cuHTte3 PHK. [IprHIMOBI TpaHCKpUNIMU: KOMILJIEMEHTApHOCTD,
AHTUMAPAIIIETBHOCTh, aCUMMETPUUHOCTh. Co3spesanue mampuunvix PHK 6 syxapuomuueckou
xknemxke. Hexooupyrowue PHK.

Tpancnsauus u e€ sranbl. Yuactue TpancnoptHeix PHK B OnocunTese Oenka. YcioBus
OouocunTe3a Oenka. KogmpoBanue aMuHOKUCIIOT. Pons pubocoMm B OnocuHTEe3e Oernka.

Coepemennvie npedcmasnenus o cmpoenuu 2eHos. OpraHu3alnus reHoMa y MpoKapuoT U
9YKapHOT. Perymsanusi akTMBHOCTM T€HOB y mpokapuoT. I'mmoresza omepona (P. JKaxob, XK.
Mano). MonekynsapHvle MmexaHusmvl dKcnpeccuu 2eHog y asykapuom. Ponv xpomamuna 6
peayrayuu pabomel 2enos. Perymsuus 0OMEHHBIX MpolieccoB B kieTke. KiieTouHslil roMmeocTas.

Bupychbl — HeksieTouHble (POPMBI XKU3HU U 00JHMraTHbie mapasuThl. CTpoeHHE MPOCTHIX U
CIIOKHBIX BHPYCOB, peTpoBUpPYCOB, OaktepuodaroB. Kusuenmviti yuxn J[HK-codepocawux
supycos, PHK-codepaicawux supycos, bakmepuoghazos. Obpamuas mpanckpunyus, pesepmasd,
unmezpasa.

Bupycupie 3a0oneBaHusi uenoBeka, JKMBOTHBIX, pacrenuii. CIIMJ, COVID-19,
CoL[MaJIbHbIE U MEIUIIMHCKHE TPOOIIEMBI.

Buoungpopmamura: unmeepayus u ananuz dorvuux maccueos («bigdata») cmpyxkmypmovix
ouonoeuueckux Oammvix. Hanomexnonocuu 6 o6uonocuu u meouyune. Ilpocpammupyemvie
@ynxyuu 6enxos. Cnocobwvl 00CmMasKu 1eKapcma.

JdeMoHCcTpanuu

[Toptpetsi: H. K. Konbios, . . UBaHOBCKUIA.

Tabmue! u cxembl: «buocunTtes 6enkay, «I eHeTnueckuit Koa», «Bupyce», «bakreprodaruy.
IIpakTnueckas padora «Co3zanue MOIEIN BUPYCa.

Tema 8. ’)Ku3HeHHbIH HMKJ KJIETKHU

Knerounslii 1ukin, ero mepuonsl u perynsauusa. MHrtepdaza um muto3. OcobeHHOCTH
MPOIIECCOB, MpoTeKaromux B wHTepdase. [lonroroBka kieTku K jaeneHuro. [IpecuHTeTHUECKUN
(MOCTMHUTOTHYECKUI), CHHTETHUUYECKUH M IOCTCUHTETMYECKHH (IIPEMUTOTHYECKUN) IEpUOAbI
uHTEPPA3bI.

Matpuunbii  cunte3 JHK — pemmkaums. [lpunnuner  perumkamuun — JIHK:
KOMIUIEMEHTAPHOCTh, IIOJIyKOHCEPBATUBHBIM  CHUHTE3, AHTUIAPAJUIENIBHOCTh. MexaHu3M
pemmkanuu  JIHK.  Xpomocombl. Ctpoenune xpomocom. Temomepel U TeiaoMmepasa.
XPOMOCOMHBIM HAOOp KJIETKH — KapuOTHIl. JIUTIJIOUIHBIA M TallJIOMIHBIA HAOOPBI XPOMOCOM.
I'omonoruunsie xpoMocomsl. I1010BbIE XpPOMOCOMBI.

Jenenue xnerku — muto3. CTaguu MUTO3a M IPOUCXOASIINE B HUX Mpouecchl. THIbl
MuTo3a. KapuoknHes u nUTOKMHE3. bronornyeckoe 3HaueHue MUTO3a.

Perynsmust muToTMueckoro uMkia kierku. llporpammupyemast kierouHass rubenb —
aronTo3.

Knerounoe siipo, xpomocomsl, (GyHKIMOHAIbHASI FT€HOMUKA. Mexanuzmul npoaughepayuu,
ouggepenyuposxu, cmapenus u cubeau kiemox. «LJugpposas kiemray — ououngopmamuiecxue
MoOenu QYyHKYUOHUPOBAHUS KIIeKU.

JdemMoHcTpanun



Tabmuner u  cxembl: «KU3HEHHBIM TUKI KIeTKH», «Mwuto3», «CTpoeHHe XpOoMOCOM»,
«Penmukamus JJTHK».

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MUKporpenapartsl: «MuUTO3 B KJIETKaxX KOpEIKa
JIyKa».

JlabopaTopHasi padora «/3yueHne XxpoMOCOM Ha TOTOBBIX MUKpPOIIpENapaTaxy.
JlaGopaTopnas padora «HabGmonenne MuTo3a B KJIeTKaX KOHUMKA KOpeIllKa JIyKa (Ha TOTOBBIX
MUKpOIpernapaTax)».

Tema 9. CTpoeHue U pyHKIMH OPraHU3MOB

buonoruueckoe  pasHooOpasue  opraHu3mMoB.  OJHOKIETOYHBIE, KOJIOHHMAJbHBIE,
MHOT'OKJIETOYHBIE OPraHU3MBI.

OcoOeHHOCTH CTPOSHHS M JKU3HENEATEIbHOCTH OJHOKJIETOUHBIX OpraHu3MoB. bakrepun,
apxeH, OJHOKJIETOUHbIE TPUOBI, OJTHOKJIETOYHBIE BOAOPOCIH, Apyrue npotuctel. KosoHuaneHele
OpPraHU3MBI.

B3anMocBs3bp yacTeli MHOTOKJIETOUHOI'O OpraHu3ma. TKaHU, OpraHbl U CUCTEMbI OPraHOB.
Opranusm kak enuHoe 1enoe. ['omeocras.

Tkanu pacrenuif. Tumel pacTUTENbHBIX TKaHEW: oOpa3oBaTelbHAas, MOKPOBHAs,
IpOBOAAIIAs, OCHOBHAs, MexaHndeckass. OCOOEHHOCTU CTpOeHHsI, QYHKIUI M pPaCHOIOKEHUS
TKaHEW B OpraHax pacTEeHUM.

TkaHu JKMBOTHBIX W  4YeloBeKa. TuUNbl JKUBOTHBIX TKAaHEW: SMUTeNMalbHasd,
COEAMHUTENbHAS, MblllIedHasi, HepBHas. OCOOEHHOCTH CTpoeHMs, (PYHKUUH U paclooKeHUs
TKaHEW B OpraHax >KMBOTHBIX U YEJIOBEKA.

Opranbl. BereraTuBHblE U T€éHEpaTUBHBIE OpPraHbl pacTeHUui. Opransl U CUCTEMBI OPraHOB
KUBOTHBIX U UenoBeka. OyHKIUN OPraHOB U CUCTEM OPraHOB.

Onopa Ttenma opranusmoB. Kapkac pacrenmit. Ckenerbl  OAHOKJIETOYHBIX H
MHOT'OKJIETOYHBIX )KMBOTHBIX. HapyXHbI 1 BHYTpeHHHUI ckeneT. CTpOEHUE U TUIIBI COCTNHEHHUS
KOCTEH.

JIBmxeHne oOpraHu3MoB. JIBMKEHHE OJHOKIETOYHBIX OpPraHU3MOB: aME&OOHIHOE,
KI'YTUKOBOE€, DPECHUYHOE. JIBMKCHME MHOIOKJIETOYHBIX PpACTEHUN: TPONM3MbI WM HACTHH.
JIBM>KEeHHE MHOTOKJICTOUHBIX )KMBOTHBIX M YEJIOBEKa: MbIlIeyHas cucrema. Pediexc. CkeneTHble
MBIIIIBI U UX paboTa.

IIntanue opranusMoB. llornomeHnue BOABI, YIVIEKMCIOrO ra3a ¥ MUHEPAJIbHBIX BEIIECTB
pacteHussiMu. IlutaHue XUBOTHBIX. BHYTpUIONIOCTHOE M BHYTPHKJIIETOYHOE NHUILIEBApPEHUE.
[IutaHue MO3BOHOYHBIX XUBOTHBIX. OTHENbl MULIEBAPUTENBHOIO TpakTa. lluimeBapurenbHbie
xenesbl. [IuneBapuTenbHas cucrema 4eaoBeKa.

Jpixanue opranu3mMoB. Jpixanue pacteHui. J[pixanue »uBoTHBIX. luddy3us razos uepes
NOBEpXHOCTh KJeTku. KoxHoe npixanue. [[pixaTenpHas moBepxHOCTh. JKabepHoe U JIEro4YHOE
npixaHue. JlpIXaHWe IO3BOHOYHBIX JKUBOTHBIX M YEJOBEKA. OBOJIOLMOHHOE YCIOKHEHHE
CTPOEHUS JIETKMX I1O3BOHOYHBIX JXUBOTHBIX. JIpIXaTenbHas cucTeMa 4enoBeKka. MexaHusMm
BEHTWISILIMU JIETKUX Y NTHUIl U MJeKonuTarommx. Perynsanus npixanus. JpixareabHble 00bEMBI.

TpaHcnopT BemEecTB y OpPraHM3MOB. TpaHCHOpPTHBIE CUCTeMBl pacTeHuil. TpaHcnopr
BEIIECTB y JKUBOTHBIX. KpoBeHocHas cucrema u €€ opradbl. KpoBeHocHas cucrtema
IIO3BOHOYHBIX JKUBOTHBIX M uenoBeka. Cepaue, KpOBEHOCHBIE COCyIbl M KpoBb. Kpyru
KpoBOOOpamieHusi.  OBOJIIOLIMOHHBIE  YCIOXKHEHUS  CTPOEHUS  KPOBEHOCHOH  CHUCTEMBI
MIO3BOHOYHBIX KHBOTHBIX. PaboTa cepima u e€ perymsmnus.

Breinenenne y opraHuzmoB. Beigenenue y pacteHuid. BeineneHue 'y  KMBOTHBIX.
CokpatutenbHble Bakyonud. OpraHbl BbifeneHus. QOuIbTpanus, CeKpenus M oOpaTHOe



BCAChIBaHHE KaK MEXaHU3Mbl pabOThl OpraHoB BblIeNeHUs. CBsI3b MOJIOCTH TeJla C KPOBEHOCHOM
U BBLIEIUTENIBHONW CHUCTEMaMH. BpleneHue y NMO3BOHOYHBIX JKMBOTHBIX M 4enmoBeka. [loukw.
Crpoenne u pynkimonupoBanme Hegpona. OOpazoBaHUE MOYH Y YEIIOBEKA.

3amuTa y OpraHu3MOB. 3allUTa y OAHOKJIETOYHBIX Opranu3moB. Cropel OakTepuil u
LACTBI MPOCTEUIINX. 3alIUTa Y MHOI'OKJIETOUHBIX pacTeHui. Kytukyna. Cpencrsa nacCUBHON U
XUMUYECKOH 3a1Thl. ODUTOHIHIBI.

3ammrTa y MHOTOKJIETOYHBIX )KMBOTHBIX. [IOKpOBBI M MX MPOU3BOJAHBIE. 3alUTa OpraHu3Ma
or Oone3neil. MmMmyHHas cucrema denmoBeka. KieToyHBIi M TIyMoOpaibHBIH HMMYHHUTET.
Bpoxkn€uupiii u  mpuoOper€HHBI  crenuduyeckuii UMMYHUTET. TeopHsi KIIOHAJIBHO-
cenexktuBHoro umMmmynureta (I1. Opmux, ®. M. bepuer, C. Tonerasa). BocnanurenbHble OTBETHI
Opranu3moB. PoJib Bpoxk1EHHOIO MMMYHUTETA B pa3BUTUN CUCTEMHBIX 3a00JI€BaHUH.

PaznpaxkumMocTh M peryisiuss y OpraHu3moB. Pa3zapa)kxuMocTb y OJHOKJIETOYHBIX
opranu3MoB. Takcucel. Pa3npaxxuMocTe M perynsanus y pacreHui. PocToBble BemiecTBa M UX
3HauYECHHE.

HepBHas cucrema u peduiekTopHas peryysinus y >KMBOTHbIX. HepBHast cuctema u eé
OTAENbl. DBOJIOLUOHHOE YCIO)KHEHUE CTPOEHHS HEPBHOW CUCTEMBI Yy >KMBOTHBIX. OTaelnsl
TOJIOBHOTO MO3ra IO3BOHOYHBIX >KMBOTHBIX. Peduiekc u pedextopHas nyra. besycnoBHbie u
yCIIOBHBIE pe(IIEKCHI.

I'ymopanbHas perymauus M SHAOKPUHHAs CHCTEMa >KMBOTHBIX M 4ejoBeka. JKenessl
SHJOKPHHHOM CHUCTEMBI M HMX TOpPMOHBIL. /JleficTBMEe TOpMOHOB. B3aMMOCBA3b HEpPBHOU U
SHIOKPUHHOU cucTeM. [ mmoranamo-runoduszapHas cucrema.

JdeMoHCcTpanuu

[Toptper: U. II. ITaBnos.

Tabmunplr u  cxembl: «OJHOKIETOUHBIE BOJOPOCIN», «MHOIOKJIETOYHBIE BOZOPOCIN,
«baktepun», «lIpocreiimme», «OpraHbl IBETKOBBIX pacTeHui», «CHCTeMBI OpraHoB
IO3BOHOYHBIX JKUBOTHBIX», «BHYTpEHHEE CTPOCHHE HACEKOMBIX», «TKaHM pacTeHUI»,
«KopueBsie cucremsl», «CtpoeHue crtebus», «CTpoeHue JIUCTOBOW MNIACTUHKW», «TKaHM
KHUBOTHBIX», «Ckener uenoBeka», «lIumeBaputenbHas cucrema», «KpoBeHOCHas cucTeMay,
«/pixaTenpHas cucrema», «HepBHas cucrema», «Koxka», «MpbllieyHass CUCTEMaAy,
«BolaenurenbHas cucreMay», « JHIOKpUHHAs cuctemMa», «CTpoeHHe MbIIIbD, «MMMyHHTETY,
«KumeunononocTtusiey, «CxeMa NMUTaHUS pacTeHHiD», «KpoBEHOCHbIE CHCTEMBI IIO3BOHOYHBIX
KHUBOTHBIX», «CTpoeHne rugpel», «CTpoeHue miaHapun», «BHyTpeHHee CTpOCHHE [10XKIEBOTO
yepBs», «HepBHas cucrema pbi6», «HepBHas cuctema marymku», «HepBHas cucrema
npecMmblikaronmxcs», «HepBHas cucrema ntuny», «HepBHas cucreMa MIIEKOIMMTAIOIIUX),
«HepBHas cucrema yenosekay, «Pediekcy.

OO6opynoBaHue: CBETOBOM MHKpPOCKOII, MUKPOIIpENapaTbl OAHOKJIETOYHBIX OPraHHU3MOB,
MHUKpOIIpenapaTsl TKaHEH, pAKOBUHBI MOJIJIFOCKOB, KOJIJIEKIIUU HACEKOMBIX, UTJIOKOXKUX, )KUBbIE
9K3EMILISIPbl KOMHATHBIX PacTeHUM, repOapuu pacTeHUM pasHbIX OTJIEJIOB, BIa)KHBIE MpenapaThl
KUBOTHBIX, CKEJIEThl 103BOHOUYHBIX, KOJUIEKIIMM OECII03BOHOYHBIX JKUBOTHBIX, CKEJIET YeJI0BeKa,
obopynoBaHue JJIsI JE€MOHCTpPAallUM MOYBEHHOTO W BO3JAYIIHOIO [MTAaHUS PpPacTEHH,
pacileruieHdss Kpaxmaja M OeslkoB 1moJ JjAelcTBUeM (EepMEHTOB, O0OpyIOBaHHE IS
JEMOHCTPALUN OIBITOB 110 U3MEPEHUIO KU3HEHHON EMKOCTH JIETKUX, MEXaHU3Ma JIbIXaTEJIbH bIX
JBHUKEHU, MOJI€IIU TOJIOBHOI'O MO3I'a pa3IMYHbIX )KUBOTHBIX.

JlaboparopHas pa6ora «/3yueHue TkaHeil pacTeHUi».
JlaboparopHas pa6ora «/3yueHne TKaHel )KUBOTHBIX).
JlaGopaTopHas padora «l/3ydueHne opraHoB IBETKOBOTO PACTEHUS.



Tema 10. PazmHoKeHUe M pa3BUTHE OPraHU3MOB

dopMBbI pa3MHOKEHHSI OPraHU3MOB: Oecrooe (BKII04asi BEreTaTuBHOE) U 1ojoBoe. Buabl
0€ecI10JI0ro pa3sMHOXKEHHUS: IOYKOBAaHKE, CIIOPYJIALUS, pparMeHTalusl, KIOHUPOBAaHHUE.

ITomoBoe paszmHoxkeHue. IlonoBele kineTkn, uau ramersl. Meno3. Craguu Menosa.
[ToBenenne xpomocom B meio3e. Kpoccunrosep. buonorndyeckuil ¢CMbICI MeH03a U II0JI0BOTO
npouecca. Melo3 1 ero MecTo B )KM3HEHHOM LIUKJIE OPraHU3MOB.

IIpensaponsimieBoe  pasutue. [‘ameroreHes y KuUBOTHBIX. [lojoBele  kele3bl.
OOpazoBaHue M pa3BUTHE MOJIOBBIX KiieTOK. CriepmaroreHe3 u ooreHe3. CTpOeHHE IMOJIOBBIX
KJIETOK.

OmtooTBOpEeHNEe M 3MOPHUOHAIBHOE PAa3BUTHE XKUBOTHBIX. CIIOCOOBI OIUIONOTBOPEHUS:
Hapy>XHOe€, BHyTpeHHee. [lapreHorenes.

NuauBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOT€HE3). DMOPUOJIOTHS — HayKa O pa3BUTUU
opranu3mMoB. Mopgozenez — 0ona uz enaenvix npoodaem smbpuonocuu. Konyenyus mopgpozenos
u mooenu mopgoeeneza. Ctaauu IMOpUOreHe3a )KUBOTHBIX (Ha MpUMepe JATYIIKH). [[poGienue.
Tunel gpobnenus. Jemepmunuposannoe u HedepmMunuposanunoe opobaeHue. bracmyna, munovi
onacmyn. OCOOEHHOCTH APOOJICHUS MIICKOMUTAIOIMNX. 3apOABIIICBbIC JIMCTKH (TacTpyJIsIus).
3akiajka OpraHoB M TKaHEH W3 3apoAbIIIEBbIX JIMCTKOB. B3anmHOe BiMsiHUME Yacrel
pa3BUBAIOIIErOCSd 3apofblla (SMOpUOHaANbHAS MHAYKIUS). 3akiaJka IUlaHa CTPOCHHUS
KUBOTHOI'O Kak pe3yJbTaT MEpapXUUYEeCKUX B3aUMOACHCTBUH TeHOB. BiusHue Ha
SMOPHOHAIILHOE Pa3BUTHE PA3JIMYHBIX (AKTOPOB OKPY’KAIOLIEH CPEebl.

Poct u pasButue xuBOoTHbIX. IlocTamOpuonanbHbii nepuon. Ilpsmoe u Hempsmoe
pazBute. Pa3Butue ¢ metamopdo3oM y OECIO3BOHOYHBIX M IMO3BOHOYHBIX IKHUBOTHBIX.
buonornueckoe 3HaueHHEe NPSIMOrO0 M HEHNPSIMOI'O Pa3BUTHS, UX PACIPOCTPAHEHUE B MPUPO/IE.
Tunel pocra XUBOTHBIX. DakTOpbl pEryJsiUU pPOCTa KUBOTHBIX W dYenoBeka. Craauu
MOCTAMOPUOHAJILHOTO Pa3BUTHUS Y KUBOTHBIX U dYesoBeka. llepuoabl OHTOreHesa uenoBeka.
CrapeHne u cMepTh KaK OMOJIOrMYECKHE MPOIIECCHI.

PasmHOXeHHe U pa3BuTHE pacTeHmil. ['amerodut u crmopodur. Meiio3 B KU3HEHHOM
nukiae pacreHud. OOpa3zoBaHue cmop B Ipouecce Meno3a. [‘ameroreHes y pacTeHMH.
OmonoTBOpEeHNE M Pa3BUTHE pPACTUTEIbHBIX OPraHu3MOB. J[IBOIHOE OIJIOAOTBOpPEHHE Y
LIBETKOBBIX pacTeHuil. OOpa3oBaHue U Pa3BUTHE CEMEHHU.

MexaHu3Mbl peryJssiliui OHTOI€HE3a Y PACTEHUH U )KUBOTHBIX.

JdemoHcTpanun

[Toptpetsi: C. I'. HaBamun, X. lnemas.

Tabmunpr u cxembl: «BereratuBHoe pa3MHOXKeHHE», «Tumbl Oecrmoiaoro pa3MHOXKEHHS,
«Pa3MHOXEHHE XJIaMUAOMOHaIbl», «Pa3MHOXXeHUE 3BrieHb», «Pa3MHOXEHHE TuIpb»,
«Meiio3», «XpomocoMbl», «l'amerorenes», «CTpoeHue SHLEKJIETKM U CHEPMATO30UJIay,
«OcHOBHbIE CTaauu OHTOreHesay», «lIpsmoe u HempsiMoe pa3BuTue», «Pa3BuTue Mmaiickoro
Kyka», «Passutue capanum», «Pa3ButHe JArymkn», «/IBOHHOE OINIONOTBOPEHUE Y LIBETKOBBIX
pactenuit»y, «CTpoeHue CeMsH OJHOAOJbHBIX M JABYAOJIBHBIX pacTeHUil», « KU3HEHHBIA UK
MOPCKOM  KamycTbl», <«OKH3HEHHBI UHUKA MXa», <«OKU3HEHHBIM MK NAmOPOTHHUKAY,
«OKM3HEHHBIH [IUKIT COCHBD.

ObopynoBaHue: CBETOBOW MUKPOCKOI, MUKpOIIpenapaThl SHIEKIETOK U CIIepMaTO30U10B,
Mojienb «LIMKIT pa3BUTHS JIATYLIKNY.

JlabopaTtopnasi  pabdora  «l3yueHwe CTpoeHHsS  TOJOBBIX  KJIETOK Ha  TOTOBBIX
MUKpOIIpenapaTax».



IIpakTnueckas padora «BpisiBIEeHHME TMPU3HAKOB CXOACTBA 3apOJbILIIEH IO3BOHOYHBIX
KHUBOTHBIX).

JlabopaTopHasi pabora «CTpoeHuE OPraHoB Pa3MHOKEHHS BBICILIMX PACTCHUIN».

Tema 11. 'eHeTHKa — HAYKA 0 HACJIEICTBEHHOCTH U M3MEHYUBOCTH OPraHU3MOB

Hctopust cTaHOBJIEHUS M Pa3BUTUS T'eHETUKU Kak Hayku. Paboter I'. Mennens, I'. ne
@puza, T. Moprana. Ponb oTeuecTBEHHBIX y4€HbIX B pa3BUTUU reHeTuku. Paborer H. K.
Konbuosa, H. . BaBunosa, A. H. benozepckoro, I'. [[. Kapneuenko, 0. A. ®umunuenko, H. B.
Tumodeera-Pecosckoro.

OCHOBHBIE T€HETHUECKUE MOHATHS U CUMBOJIBL. [ OMOJIOTMUHBIE XPOMOCOMBI, aJIEIbHBIE
IeHbl, aJbTEPHATUBHBIC IPU3HAKU, JOMHMHAHTHBIA M PELECCUBHBIA IPU3HAK, T'OMO3UIOTA,
reTepo3uroTa, 4HCTas JMHUSA, THOpUABI, TeHoTun, (eHoTurn. OCHOBHBIE METONBl T'€HETUKH:
rUOPHUI0JIOTMUECKUH, LIUTOIOTUY €CKUI, MOJIEKYJIIPHO-T €HETHYECKUH.

JdemoHcTpanuun

[Toptpetsi: I'. Mennens, I'. ne ®@pus, T. Mopran, H. K. Konsuos, H. U. Basunos, A. H.
benozepckuit, I'. 1. Kapneuenko, 10. A. ®umunuenko, H. B. Tumodees-PecoBckuid.

Tabmuie! u cxembl: «MeToAbl TeHETUKNY, «CXeMBbl CKpelIUBaHUS.

JlaGopaTopHas padora «/[po3oduia kak 00bEKT FreHEeTUYeCKUX HCCIIEIOBAHMID.

Tema 12. 3aK0HOMEPHOCTH HACIEACTBEHHOCTH

MonorubpugHoe ckpemyBanue. llepBbiii 3akoH MeHaens — 3aKOH €AMHOOOpa3us
rudpuioB neporo nokosneHud. [IpaBuno nomuHupoBaHus. Bropoil 3akoH Mennaens — 3akoH
paciueruieHus npu3HakoB. L{utonornueckue oCHOBbI MOHOIMOPUIHOTO CKpeluBanus. ['unoresa
YUCTOTHI TAMET.

AHamusupyromee — ckpemuBaHue.  [IpoMexyTOuHBI ~— XapakTep  HAacCIEeIOBaHHIL.
Pacmenienre npru3HakoB IIPU HEMOJIHOM JTOMUHUPOBAHUH.
JuruOpunnoe ckpemmBaHue. Tperuid 3akoH MeHenss — 3aKOH HE3aBUCHMOIO

HacJeI0BaHUs MPU3HAKOB. [{UTOIOrMuecKrne OCHOBBI JUTHOPHIHOTO CKPEIINBAHUSI.

CuennenHoe HacienoBanue npusHakoB. Padotel T. Moprana. CuernjieHHOe Hacae10BaHue
I'€HOB, HAPYIICHHUE CLEIICHUS MEeXAYy FreHaMHu. XpOMOCOMHAs TEOpHUS HACIEACTBEHHOCTH.

I'enernka mona. XpOMOCOMHBIM MEXaHHU3M OIpPENENICHUs 10JIa. AyTOCOMBI U IIOJIOBBIE
XpOMOCOMBI. ['OMOraMeTHBII M TeTeporaMeTHbIM IOoJ. ['eHeTHueckass CTPyKTypa IOJIOBBIX
xpomocoM. HacnenoBanue npusHakoB, CLEIJIEHHBIX C IIOJIOM.

I'enotun kak nesnoctHas cucrema. Ilnelorponus — MHOXECTBEHHOE NEHCTBHE TIEHA.
MHoxecTBeHHBI ajuienu3M. BzanMopelicTBue HeaUIENbHBIX Te€HOB. KoOMILIEMEHTapHOCTD.
Onucras. [Tomumepusi.

I'eneTyecKnii KOHTPOJIb pPAa3BUTUS PACTEHUM, >KMBOTHBIX M 4YEJIOBEKA, a TaKkKe
(GU3MOJIOTUYECKUX TPOLIECCOB, MOBEACHUS U KOTHUTUBHBIX (yHKUuH. [‘eHeTnueckue
MeXaHU3Mbl CUMOMOIeHe3a, MEXaHU3Mbl B3aUMOJICHCTBUS «XO3SMH — MapasuT» U «XO35IMH —
MUKpOOMOM». ['eHeTHuecKue acreKkTbl KOHTPOJISl U U3MEHEHUs HAclIeCTBEHHOH MH(pOpMaLuu B
ITOKOJIEHUSIX KJIETOK U OPraHU3MOB.

JdeMoHCcTpanuu
[Toptpetsr: I'. Mennens, T. Mopras.

Tabmuuel u cxemsl: «IlepBelii 1 BTOpoil 3akoHbl Mennens», «Tpetuil 3akon Mennens»,
«AHanm3upyolee ckpemmBanuey, «HenoiHnoe nomuanposanuey, « ClEnaeHHOE HACIEI0BaHNUE
MIPU3HAKOB Y Apo30¢huibl», «I'eHetrnka nmonay», «Kapuorun uenosekay, «Kapuorun apo3oduis,
«KapuoTtun nTuib», « MHOKECTBEHHBIN ajien3m», «B3aumMoielicTBHE TeHOBY.



ObopynoBanue: Moaenb I8 AEMOHCTPAIMK 3aKOHOB €IWHOO0Opa3usi THOPUIIOB MEPBOTO
MOKOJIEHUSI U pacUICIUIEHUs MPU3HAKOB, MOAENb I JEMOHCTpAalUH 3aKOHA HE3aBHUCHUMOIO
HACJIEJOBAaHMS MPU3HAKOB, MOJEJb JJIs1 TEMOHCTPAMH CUEIJIECHHOrO HAClIeI0BaHUS TPU3HAKOB,
CBETOBOM MHKPOCKOII, MEKpoIipenapart: «J{po3oduna.

IIpakTuyeckass padora «l3yueHue pe3yibTaTOB MOHOTUOPUIHOIO CKpEIIMBAaHUSA Yy
TPO30(HITBD.

IIpakTuuyeckas padora «l3ydenue pe3ynbTaToB AUTHOPUIHOTO CKPEIIMBAHUS Y IPO30(DUIIBI.
Tema 13. 3aK0HOMEPHOCTH U3MEHYMBOCTH

BiaumopeiicTBre TeHOTMNA W cpenbl Mpu QopmMupoBaHUU (eHoTHna. V3MEeHYUBOCTH
npu3HakoB. KadecTBEHHbIE M  KOJIMYECTBEHHbIC NpPU3HAKUW. BuHIbBl  HM3MEHUYMBOCTH:
HEHACJICICTBEHHAs U HACJIEICTBEHHAS.

MonudukannonHass U3MEHYHBOCTh. Poib cpembl B pOpMUPOBAHMHM MOAW(PUKAIMOHHON
n3MmeHunBoctu. Hopma peaknuum npusHaka. BapuanuoHHbI psa v BapualuoHHas kpuas (B.
Noranucen). CBoiicTBa MOAN(UKALMOHHON U3MEHYHBOCTH.

I'enoTunuueckas u3MeHYHMBOCTh. CBOMCTBA TE€HOTHUIUYECKOM HW3MEHUMBOCTU. Buibl
TeHOTHUITMYECKON N3MEHUNBOCTH: KOMOWHATHBHAS, MYTallHOHHAS.

KomOuHaTtuBHas M3MeHYMBOCTh. Mel03 U MOJOBOI Mpolecc — OCHOBA KOMOMHATHUBHON
U3MEHYHMBOCTH. POoNlb KOMOMHATUBHON M3MEHYMBOCTU B CO3/IJaHUU T€HETUYECKOI0 pa3HO00pa3us
B IIpeiesiaXx OAHOro BUA.

MyTanuoHHasT W3MEHYMBOCTh. BHIBl MyTanuid: TE€HHbIE, XPOMOCOMHBIE, T€HOMHBIE.
CrHoHTaHHBIE W WHAYLUPOBAHHbIE MYTAllMU. SAepHBIE W LUTOMJIA3MAaTHYECKUE MYTalLHH.
ComaTtnueckue M 1monoBble MyTanuu. IIpudnHBI BO3ZHMKHOBEHUs MyTauuid. MyTareHsl U HX
BJIUSIHUE HA OpPraHU3Mbl. 3aKOHOMEPHOCTH MYTAalMOHHOrO MpOIecca. 3aKOH TOMOJIOTHMYECKUX
psinoB B HacnenactBeHHoW wusMmenuunBoctu (H.M. BaBuioB). BuespepHas H3MEHYHMBOCTH H
HAaCJEeICTBEHHOCTD.

Onucenemuka u 3NULEHOMUKA, POJb INULEHEMUUECKUX (aKmopos 8 HAC1ed08aHUulU U
UBMEHYUBOCINU (DeHOMUNUYECKUX NPUSHAKOB Y OPSAHUIMOS.

JdemoHcTpanuun

[Toptpetsr: I'. ne @pus, B. Moranncen, H. 1. BaBuiios.

Tabmumer u cxembl: «Bunbl  w3MeHunMBOCTH», «MonuduKanuoHHAsS HW3MEHYHUBOCTHY,
«KoMmMOnHaTUBHAS  HM3MCHYHUBOCTHY, «Meito3», «OnnogoTBOpeHUEY, «l'eHeTnueckue
3a0oneBaHus yenoBekay, «Buasl myTanuiin.

O6opynoBaHue: KHBbIe M TepOapHble HK3EMILIAPhl KOMHATHBIX PACTEHUH, PUCYHKH
(ororpadun) >KMBOTHBIX C Pa3IMYHBIMU BUAAMH U3MEHYHUBOCTH.

JlaGopaTopHas paGora «lccienoBanue 3aKOHOMEpPHOCTEH MOIU(PUKAITTOHHON N3MEHYHBOCTH.
[TocTpoeHue BapualinOHHOT O psAJia ¥ BapUALIMOHHOU KPUBOM».

IIpakTuyeckas padora «MyTaruu y 1po30Quiisl (Ha TOTOBBIX MUKPOIpPENapaTax)y.

Tema 14. I'eHeTHKa Ye10BeKa

Kapuotun yenoBeka. MexayHapoaHas HporpaMma HCCIEIOBaHUS TI'€HOMa YEJIOBEKa.
MeTonpl U3ydeHHs] TEHETUKH YEeJIOBEKA: T'CHEATIOTHYeCKU, OJIM3HEIOBBIM, IUTOT CHETHUECK Ui,
MONYJISIIUOHHO-CTATUCTUYECKUM, MOJIEKYJISIpHO-TeHEeTHYeCKhil. COBpPEMEHHOE OIpeAeieHue
TE€HOTHIIA: MOJHOT€HOMHOE CEKBEHUPOBAHUE, TCHOTUIIMPOBAHUE, B TOM 4KcIie ¢ nmoMoubio TTI[P-
aHanuza. HacnencrBeHnHble 3a00eBaHus 4eloBeKka. | eHHble U XpOMOCOMHBIE O0JIE3HU YETI0BEKA.
Bonesnu ¢ HaciencTBeHHON NPENpPaCONOKEHHOCThIO. 3HAYCHHUE MEIUIIMHCKOM T€HETUKH B
MpeOTBPAICHUH U JICYEHUU TEeHETUYECKHX 3a0o0JieBaHMI yenoBeka. MeIuKO-reHeTHuYecKoe



KOHCYJIbTUpOBaHUEe. CTBOJIOBbIE KJIETKU. [[OHATHE «T€HETUYECKOro rpys3a». ITUYECKUE aCIEeKThI
UCCJIEZIOBAHUN B 00J1aCTH PEAAKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

I'enernueckue (akTOpbl MOBBIMICHHOW UYYyBCTBUTEJIBHOCTH 4YeJOBEKa K (DU3MUECKOMY U
XMMHYECKOMY 3arpsi3HEHHMIO OKpYyXKarolled cpeapl. ['eHeTHueckas NpenpacnoyokeHHOCTh
YeJIOBEKa K MaTOJIOTHSIM.

JdemoHcTpauuun

Tabmuuer u cxembl: «KapuoTtun uenoBeka», «MeTonbl W3Y4EHHs] TEHETHKHU UYEIOBEKay,
«['eneTnyeckue 3a001€BaHMS YETOBEKAY.

IIpakTnueckas padora «CocraBieHue U aHaIU3 POJOCIOBHOMY.
Tema 15. Cesnexuusi Opranu3MoB

JloMecTukanus u ceyekuus. 3apoKAeHHE CeNeKIUu U aoMmecTukanuu. Ydenue H. U.
BasuiioBa o LleHTpax mpoucXokaeHusl 1 MHOrooOpasusl KyJlIbTYpHBIX pacTeHuil. Ponb cenekuuu
B CO3JaHMM COPTOB pacTeHud U 1nopoJ kUBOTHBIX. Copr, noponaa, mramMm. 3aKOH
TOMOJIOTMYECKUX PS0B B HacinencTBeHHoW udMeHuuBoctd H. M. BaBuioBa, ero 3HaueHue Jis
CeJIeKLIMOHHON PabOoTHI.

MeTonbl ceeKIIMOHHON paboThl. MICKyCCTBEHHBIN OTOOP: MacCOBBIA M WHIUBUIYaJTIbHBIM.
Ortanbel KOMOMHAIIMOHHOW cenekiuu. VcmpiTaHue mpousBoAuTeNnedl mo moroMcTBy. OTOOp 1O
TeHOTHITY C TOMOIIBIO OLIEHKH ()eHOTUIIA TOTOMCTBA U OTOOP IO T€HOTHITY C IOMOIIbIO aHAIIN3a
JIHK.

HckyccTBeHHBI MyTareHe3 Kak METOJI CENEKIMOHHOW paloTel. PamuanuvoHHbil 1
XMUMHUYECKUH MyTareHe3 KakK HCTOYHUK MYTaluid Yy KyJbTYPHBIX (OpM OpraHu3MoB.
Hcnonb3oBaHue TEHOMHOIO pEAAKTUPOBAHUA U MeETonoB pexkomOuHaHTHRIX JHK ansa
ITOJIY4E€HHSI UICXOJHOIO MaTepHalIa JAJIsl CEJICKIINH.

[Tonyuenue mnomumiuounoB. BuyTpuBumoBas rubpuausanus. bauskopoacTBeHHoe
CKpeluBaHue, UM MHOpUAUHT. HeponcTBeHHOE cKpeluBaHue, Uik aytopuauur. ['ereposuc u
ero mnpuuuHbL. Vcmonmp3oBaHue reTepo3nca B ceiekuud. OtnanéHHas TruOpHAN3ALUS.
[Ipeononenne Oecruionus MEXKBUIOBBIX THOPHAOB. JlOCTHMIKEHUS CEJICKIIMU PACTCHUH U
KHUBOTHBIX. « 3€/1EHAS PesoIoOYUs».

CoxpaHeHHEe U M3yYE€HUE I'€HETUYECKUX PECYPCOB KYJBTYPHBIX PACTEHHM U UX AMKHX
poauuel sl CO3AaHMsI HOBBIX COPTOB U THOPUIOB CEIbCKOXO3SIMCTBEHHBIX KYJIbTYp. M3yuenue,
COXpaHeHue u YnpaeieHue 2eHemuvecKUMU pecypcamu CelbCKOXO3AUCMBEHHbIX U NPOMbBICIOBbIX
HCUBOMHBIX 8 YENAX VIYUULeHUS CYUeCMBYIOWUX U CO30AHUSL HOBbIX NOPOO, JUHULL U KPOCCO8, 8
MOoM Yucie ¢ NpUMeHeHUueM COBPEMEHHbIX Memo008 HAYYHbIX UCCIe008aHUL, Nepedosblx uoell u
NnepcnekmueHbIX MexHoI02Ul.

JdemMoHcTpanun

[Toptpetsi: H. Y. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, I1. I1. JIlykpsauenko, b. JI.
Acraypos, H. bopnoyr, JI. K. benses.

Tabmuupel u cxembl: «LleHTpbl MPOMCXOXKIEHUS U MHOro00paszusi KyJbTYPHBIX PpaCTEHHID,
«3aKOH TOMOJIOTMYECKUX pSAJOB B HACJIEACTBEHHOM W3MEHUMBOCTH», «METOIbl CEICKINN»,
«Otnanénnas rubpuauzanus», «Myrarenes».

JlaboparopHas pabora «/3ydyeHne cOpPTOB KyJbTYPHBIX PAaCTEHHMM M IOPOJ JIOMAaIIHUX
YKUBOTHBIX.

JlaboparopHasi padora «/3ydeHne METOI0B CEJIEKIIMU PACTEHUI.

IIpakTnueckas padora «[IpuBuUBKa pacTeHHI».



IKkcKypeusi «OCHOBHBIE METOABI M JIOCTHIKEHHMS CEJEKIMM PpacTeHHM M JKMBOTHBIX (Ha
CEJIEKLIMOHHYIO CTaHIUIO, MJIEMEHHYI0 (epMy, COPTOMCHBITATENbHbBIM y4acTOK, B TEIUIMYHOE
XO35IUCTBO, B JTA0OPATOPHUIO arpOYHUBEPCUTETA HIIM HAYIHOTO LIEHTPA)».

Tema 16. buoTrexHo10rust 1 CHHTETHYECKast OMOJIOTHA

OOBbeKTbl, HCHOJIb3YEeMble B OMOTEXHOJIOTUH, — KIETOYHbIE M TKAHEBBIE KYJIBTYpHI,
MUKpPOOPTaHU3MbI, HMX XapaKTepucTHKa. TpaaulMoHHas OMOTEXHOJOrus: xJeboleueHue,
MoJTy4yeHHe KHUCIOMOJIOUHBIX MPOAYKTOB, BUHOAEIHE. MukpoOuonoruueckuii cuate3. OOBEKThI
MHUKpOOHOJIOrHYecKuX TexHonoruit. [Ipon3BoacTBo 6enka, aMUHOKUCIOT U BUTAMHHOB.

Co3maHue  TEXHOJOTMH M MHCTPYMEHTOB  IIEJICHANIPABICHHOIO  H3MEHEHUs W
KOHCTPYHPOBAHHsI TCHOMOB C LIEJIBIO MTOITYYEHUsI OPraHU3MOB U MX KOMIIOHEHTOB, COAEpkKaIUX
HE BCTpeYarolyecs B Ipupoe OMOCUHTETUYECKUE Ty TH.

Kiterounast mHxkeHepus. MeTonsl KyJbTypbl KIE€TOK M TKaHEH PACTCHUM U >KMBOTHBIX.
Kpunobanku. ComaTtnueckass rHOpUIM3aIisl M COMAaTHYEeCKUH sMOpuoreHes. lcmoib3oBaHue
ralulOuJI0OB B CENEKLHUM pAacCTeHUi. [lonyuenue MOHOKIOHANbHbIX aumumen. HcnoavszoeaHue
MOHOKIIOHANbHBIX U NOJUKIOHAbHBIX anmumen 8 meouyune. VICKyCCTBEHHOE OIUIOJ0TBOPEHUE.
PexkoHcTpyKkuusl SHLEKJIETOK M KIOHMPOBAHUE JKUBOTHBIX. MeToJ TpaHCILUIAaHTALMU s1Ep
KJIETOK. Texnonocuu 0300po6neHus, KyIbMUsUposanus U MUKPOKIOHATLHO2O0 DPA3MHOINCEHUS]
CeNbCKOXO3AUCMBEHHBIX KYIbIMYP.

XpoMOCOMHasl U T€HHasi MH)KEeHEpHsl. VICKyCCTBEHHBIM CHHTE3 éHa U KOHCTPYUPOBAaHHE
pexomOunanTHeiX JJHK. Cozdanue mpamnceennvix opeanuzmos. J|OCTHXKEHUS U TEPCHEKTUBBI
XpOMOCOMHOM M T'€HHOM WH)XEHEpPUHM. OKOJOTMYEeCKHE M OSTUYECKHE MpOoOJIeMbl TIE€HHOU
UHXCHEPHUH.

MenunuHckue ouorexnosorun. [loctrenomuas nudposas meaunuaa. [1I[P-quarnocruka.
MeTa00s10MHBIN aHAJIN3, TEHOLEHTPUYECKUI aHAJIN3 IPOTEOMa YeJIOBEKa ISl OLLEHKH COCTOSIHUS
ero 310poBbs. lcnonb3oBaHue CTBOJIOBBIX KJIETOK. TapretHas Ttepanus paka. 3D-
OvoMHXeHepus Ui pa3paboTKH (yHIAMEHTAIbHBIX OCHOB MEAMLIMHCKUX TEXHOJOTH,
CO3JJaHMsI KOMIUJICKCHBIX TKaHeH COYeTaHMEeM TEXHOJOTUi TPEXMEPHOro OWONPHHTHUHTA U
ckaddonauHra uIst perieHus 3agad NepCcoHATU3UPOBAHHON MEAUIIMHBI.

Co3naHne BEKTOPHBIX BaKIMH C IEJbI0 oOecredyeHus: KOMOMHHPOBAHHOW 3allUThl OT
Bo30yauteneit OPBU, ycraHoBieHHE MOJEKYISpHBIX MEXaHU3MOB (yHKumoHupoBanus PHK-
COZIepKalX BUPYCOB, BBI3BIBAIOIINX 0CO00 OMAacHbIEC 3200I€BaHNUS YEIOBEKA M KHUBOTHBIX.
JdemMoHcTpanun
Tabmuuel u cxemsl: «lcrosib30BaHNE MUKPOOPraHU3MOB B IPOMBIIIEHHOM IPOU3BO/ICTBEN,
«KnerouHas uHxeHepus», «I'eHHast HHKEHEPUD».

JlaGopaTopHas padora «/3yueHre 00beKTOB OMOTEXHOIOTUN.

IIpakTuyeckas pabora «IloaydeHre MOJIOYHOKUCIBIX IIPOLYKTOBY.

JIkcKkypeusi «buoTexHonorus — Ba)kKHEHINAas IPOM3BOAMTENIBHAS CUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTNYECKOE ITPOU3BOJICTBO)Y.

11 KUIIACC
Tema 1. 3apoxkaenne U pa3BuTHE 3BOJIOLUOHHBIX NPEACTABJICHUI B 0HM0J10THHI
OpomonnonHas Teopust Y. Jlapsuna. [Ipeanocbuiku BOSHUKHOBEHHS JapBUHMU3MA. JKU3HB
Y Hay4Has JesarenbHocTs Y. JlapuHa.
JBwxymme cuibl sBomoudu BugoB 1no Y. JlapBuHy (BbICOKass HWHTEHCHUBHOCTH
pa3MHOXEHHUsI OpPraHWU3MOB, HACJIEJCTBEHHAs W3MEHYMBOCTb, OOphOa 3a CyIIECTBOBAaHHUE,
€CTECTBEHHBIN 1 UCKYCCTBEHHBIN 0TOOD).



Odopmiienne cuateTnyeckor Teopuu 3Bosonun (CTD). HeliTpanbHas TEOpHs SBOIOIUH.
CoBpeMeHHasi 3BOJIIOLMOHHAsT OMOJIOrus. 3HAUEHHE IBOJIIOLMOHHON TeopuH B (popMUpPOBaHUU
€CTECTBEHHO-HAYYHON KapTUHbBI MHpa.

JdeMoHCcTpanuu
[TopTpetsi: Apuctorens, K. Jlunneit, XK. b. Jlamapk, 2. XK. Cent-Unep, XK. Krosse, Y. lapBuH,
C. C. YetrBepukos, U. U. llImaneraysen, /Ix. Xonneiin, /. K. benses.

Tabmuuer u cxembl: «Cucrema xuBoil npupozs! (o K. Jlunuerw)», «JlecTHuIa JKHUBBIX
cymectB (o Jlamapky)», «Mexanusm (QOpMHUpPOBAHUS TPUCIOCOONIEHUN Yy pacTeHUuil u
*UBOTHBIX (110 Jlamapky)», «Kapra-cxema mapuipyra nyremectsust Y. lapsunay», «Haxogku Y.
HapBuna», «@Popmbl OopsObI 3a cymiectBoBaHue», «llopoasl romybeit», «Muoroobpasue
KyJIbTYpHBIX (popM KamycThl», «[1opoapl JOMAIIHUX KUBOTHBIX», «Cxema 0O0pa30BaHUs HOBBIX
BusoB (mo Y. /lapBuny)», «Cxema COOTHOIIEHHS IBMXKYUIMX CUJI 3BOIIOLUNY», «OCHOBHBIE
MOJIO’KEHUSI CUHTETUYECKOW TEOPUU IBOJIIOLIUNY.

Tema 2. Mukpo3BoJIIOLHs U €€ pe3yabTaThl

[Monmynsauus kak 5syeMeHTapHass enuHuna HBoouuu. CoOBpeMEHHbIE METOJbl OLIEHKH
TeHETUYECKOT0 Pa3Ho00pas3usl U CTPYKTYPHI MOMyIAUuid. MI3MeHeHue reHooHa MOy IsaIun KakK
3JIEMEHTAPHOE HSBOJIOLMOHHOE sBJIEHHWE. 3aKOH reHeTudyeckoro paBHoBecus J[x. Xapau, B.
Baiin6epra.

DOnemeHTapHble (PAaKTOpBl (ABMKYIIME CHIIBI) 5SBOJIONUU. MYyTallMOHHBINA TMpolecc.
KomOunatuBHas wu3meHuuBOCTh. [lpelip reHoB — ciaydailHble HEHANpaBJICHHbIE H3MEHEHHS
4acToT ajuienied B momyisinusax. Oddext ocHoBarens. Ipgexm OymviiouHo20 20pabIUKA.
CHuoicenue e2enemuuecko2o pasHooobpaszus: npudunsl u credocmeus. llpossnenue sggpexma
opeligha 2eHo6 6 Oonbwux u Mmarvlx nonyaayuax. Murpamuu. W3omanust mOMyJSIniA:
reorpaguyeckas (IIpocTpaHCTBEHHAas1), Onosioruyeckas (penpoayKTUBHas).

EctectBeHHBIli 0TOOp — HampaBisomuil (axkrop 3Bomonuu. PoOpMbl €CTECTBEHHOTO
orOopa: ABWKYIIMHA, CTAOMIM3UPYIOUIMNA, pa3pblBaomuil (nu3pyntuBHbIN). [lomoBoit otGop.
Bo3HUKHOBEHUE U 3BOMIONMS COLUAIBHOIO MOBEEHUS KUBOTHBIX.

ITprcnocoOIeHHOCTh OpPraHU3MOB KakK pe3yJbTaT MHKPOIBOMIOLMH. Bo3HHMKHOBEHHE
IIPUCIIOCO0JIEHUH y opraHu3MoB. ApoMopdo3sl U nanoanantanuu. [Ipumepsl npucrnocoOaeHm
y oOpraHuszMoB: Mop¢osiornueckue, (U3NOIOrHIecKue, OMOXUMHYECKHE, IOBEIECHUYECKHUE.
OTHOCHUTENIBHOCTh TPUCIIOCOOIEHHOCTH OPraHU3MOB.

Bun, ero xpurepuu u CTpykTypa. BumooOpasoBaHue Kak pe3ysbTaT MHUKPOIBOJIIOIUH.
W3onsiuust — kimovyeBoil  QgaxkTop BuAooOpazoBanus. I[lytm u crmocoObl BUI000pa3oBaHUS:
alonarpuueckoe (reorpaduyeckoe), CHUMIATPUYECKOE (IKOJIOTUYECKOE), «MTHOBEHHOE)
(monunmonu3anus, rudpuauzanus). JmuTeasHOCTh HBOIOLMOHHBIX MTPOLIECCOB.

MexaHu3Mbl GOPMUPOBAHUS OMOJIOTMYECKOT0 pa3HO00pa3usl.

Pone »BomOLMOHHOW OHONOTMM B pa3padOTKe HAay4YHBIX METONOB COXPaHEHUs
O6uopa3HooOpa3us. MHKPOIBOIIOLMS U KOIBOIIOLMS IMapa3sUTOB U HUX X03sieB. MexaHU3Mbl
(hopMHUPOBaHUS YCTOMYMBOCTU K aHTHOMOTUKAM U CIIOCOOBI OOPHOBI ¢ HEll.

JdeMoHCcTpanuu

[Toptpetsr: C. C. YetBepukos, O. Maiip.

Tabmunpel u cxembl: «MyTallMOHHAsE HU3MEHUYUBOCTHY, «llomynsMoHHAsl CTPyKTypa BUIAY,
«Cxema mposiBIIeHHs 3akoHa Xapau—BaiinOepra», «JIBWKylme CHUIBI  DBOJIOLHNY,
«OKomoruyeckas HM3OJSAIUS TOMyJSUid ceBaHcKol (openmy, «['eorpaduueckas W3OISIIHS
JMCTBEHHUIIBI CHOMPCKON M JIMCTBEHHUIIBI JaypcKoil», «IlomysiuoHHbIe BOTHBI YHCIEHHOCTH
XMIIHUKOB W JKepTB», «Cxema MAeHCTBUS €CTeCTBEHHOro otoopa», «Dopmbl OOpHOBI 3a



CYLLIECTBOBAHUEY, «MHpycTpuanbHbIi MeEJaHU3M», «Kussbie HCKOIIaEMBbIE»,
«[ToxpoBuTENbCTBEHHAS OKpacka >XUBOTHBIX», «lIpeaympexnaromas oKpacka >XUBOTHBIX,
«®Puznonoruyeckue anantanun», «I[IpucrnocoGIeHHOCTh OPraHu3MOB U €€ OTHOCHTENILHOCTDY,
«Kpurepun Buna», «Bunsi-gBoitHuku», «CTpykTypa BHaa B 1npupone», «CrnocoOsl
BUJI000pa3oBaHus», «l'eorpaduueckoe BuAOoOOpa3oBaHUWE TpEX  BUAOB  JIAHJBIIIEH»,
«QKonornyeckoe BUA000pa3zoBaHHEe BUAOB CHHHI, «llomurmmouasl pacteHuit», «KamycrtHo-
peneuHbIil THOPHIY.

O6opynoBanue: repdapuu pacTeHUH, KOJJIEKIIMM HACEKOMBIX, dyyesia MTHUIl U 3Beped ¢
IpUMEpaMH Pa3JIMYHBIX MPHCIOCOOICHHUM, dydela MTHIl M 3Bepell pa3HbIX BUAOB, repbapuu
pacTeHuii OJIM3KUX BUJOB, 00pa30BaBIIMXCS PA3IMYHBIMU CIIOCOOAMH.

JlaboparopHas padoTa «BrisBieHNE H3MEHYUBOCTH Y 0CO0EH OTHOTO BHIa.

Jlaboparopuas  pabdora  «[Ipucnocobnenust  OpraHM3MOB M  HUX  OTHOCHUTEIbHAs
LIETECO00PAZHOCTHY.

JlaGopaTopHas padora «CpaBHEHHE BHIOB 10 MOP(OIOrHuecKOMY KPUTEPHION.

Tema 3. MakposBoJironus H €€ pe3yabTaThbl

MeTtonbl n3ydeHus: Makpol3Bomoluu. IlaneonTronornyeckue MeTobl U3yY€E€HHS BOJIOLIUH.
[Tepexonubie popmbl U prTOreHeTHYECKUE PSABI OPraHU3MOB.

buoreorpaduueckrie meToasl wu3ydeHus sBomouuu. CpaBHeHue Gaopsl U ayHBbI
MaTEepUKOB U OCTPOBOB. buoreorpadguueckue obnactu 3emuan. Buabl-SHAEMUKH U PETUKTHI.

OMOpPHOIOrMYECKHe U CPaBHUTEIbHO-MOP(POJOrHYECKUE METOJbl M3YUEHHS SBOJIIOLIUU.
I'enernueckre MexXaHU3MBbl 3BOJIOLUU OHTOI'E€HE3a W IOSBJICHHS 3BOJIOLMOHHBIX HOBUIECTB.
['omonornyHble U aHAJIOTUYHBIE OpraHbl. PyiuMeHTapHble opraibl U aTaBU3Mbl. MOJIEKYJISIPHO -
reHeTH4Yeckrue, OMOXMMHUYECKHEe U  MaTeMaTHYeCKUEe METOJbl H3YYEHHS  SBOJIIOLMH.
I'omonornunsie rensl. COBpeMEHHbIE METOABI OCTPOEHUS (PUIOT€HETUYECKUX J1EPEBHEB.

XPpOMOCOMHBIE MYTAIlUH U 3BOJIIOLIHS T€HOMOB.

OO0mue 3aKkOHOMEpPHOCTH (TpaBuia) OBOJOIUH. [Ipunyun  cmeHvl  DYHKYUU.

HeobpaTuMocTs 3BOMIOIMH. AlanTUBHAs paguanys. HepaBHOMEpPHOCTh TEMIIOB 3BOJIIOLIUH.
JdemoHcTpanuun
[Toptpetsi: K. M. bap, A. O. KoBanesckuii, ®. Mromnep, O. ['ekkens.
Tabmuubl U cxembl: «DuIOreHETHUECKUU PsI JIOMIAAN», «APXEONTEPUKC», «3BEPO3yObIe
ameps», «Cterouedansy, «Puanodute», «CeMeHHbIE ManopoTHUKNY, «buoreorpaduueckue
30HBI 3emnm», «Jlpefid koHTHHEHTOB», «PemukThl», «HauanbpHble CcTaguu SMOPHOHAIBLHOTO
pa3BUTHS  IO3BOHOYHBIX JKUBOTHBIX», «['OMOJOrM4YHBIE W  aHAJIOIMYHBIE  OpPraHbDY,
«PyaumeHThI», «ATaBU3MBI», «XPOMOCOMHBIE HaOOphl YeJIOBEKa W IIMMIIaH3e», «l JTaBHBIE
HaIpPaBJICHUS 3BOTIOINI», «O011I1e 3aKOHOMEPHOCTH SBOIOLIHI.

OO6opynoBaHue: KOJUIEKIMH, Trepdapuu, MYJSDKM HMCKOMAEMBIX OCTaTKOB OPraHU3MOB,
MYJISPKA TOMOJIOTUYHBIX, aHAJIOTMYHBIX, PYAUMEHTApPHBIX OpPraHOB M aTaBU3MOB, KOJIJIEKLIHUU
HACEKOMBbIX.

Tema 4. Ilponcxo:xaeHue U pa3BuTHe KU3HU Ha 3emiie

HayuHble runoTe3sl NpoucxoxaeHus KU3HU Ha 3emiie. AOuoreHe3 u nancnepmus. JloHayyHble
NpEACTaBICHUS O  3apOXKJIEHUU  JKU3HM  (KpeauuoHu3M). ['ummore3a  MOCTOSIHHOTO
caMO3apOoXKICHUS KU3HU U €€ onposepkeHue onbitamu @. Penu, JI. Cnamnannany, JI. Iacrepa.
[IponcxoxeHue >kM3HU U aCTPOOHOIIOTHS.

OcHoBHBIE 3Tanbl HeopraHudeckoil spomouuu. [lnanerapHas (reojoruueckasl) 3BOJIOLHUS.
Xumuueckasi 3BOMOLUSA. AOHOr€HHBI CHUHTE3 OPraHMUYECKUX BELIECTB M3 HEOPraHUYECKHUX.
Onpeir C. Mumnepa u I'. FOpu. O6pa3oBanue mnonuMepoB u3 MoHoMepoB. KoarepBaTHas



runore3a A. WM. Omnapuna, runore3a mnepBuuHoro OynboHa J[Ix. XonaeiHa, reHeTndeckas
runiore3a . Meémnepa. Pubosumber (T. Yek) m rumoresa «vupa PHK» V. T'mnGepra.
dopmupoBaHrue MEMOPAH U BOSHUKHOBEHUE MTPOTOKJICTKH.

Hcropua 3emmum u meroasl €€ wu3ydeHus. lckomaemble OpraHM4eCKHE OCTaTKH.
l'eoxpononoruss u e€ wmeroabl. OtTHOocUTENnbHasT W a0OCONIOTHAsE  TE€OXPOHOJIOTHSL.
['eoxpoHonornyeckas mKasa: 0HbI, 3Pbl, IEPUOIBI, STOXU.

Hauanbnbie 3Tanbl opraHMdeckor 3BOJONMU. [losiBIIeHHE W 3BOMIONUS MEPBBIX KIIETOK.
Opomonust MeTabonm3ma. Bo3HUKHOBEHHE TeEpBBIX 3KocucTeM. COBpEeMEHHBIE MHUKpPOOHBIE
OMOIUIEHKH Kak aHajor mnepBeix Ha 3emie coolmiectB. Ctpomatonutel. [Ipokapuorsl u
JYKapUOTHI.

[Ipoucxoxaenue 3ykapuoT (cUMOHMOreHe3). DBOJIIOIMOHHOE MPOUCXOXKICHHE BUPYCOB.
[IpoucxoxeHrne  MHOIOKJIETOYHBIX  OpPraHU3MOB. BO3HMKHOBEHHME OCHOBHBIX  T'PYIII
MHOT'OKJIETOYHBIX OPraHU3MOB.

OcCHOBHBIE ATambl SBOJIONUU BBICIIUX pacTeHHil. OCHOBHBIE apoMOp(O3bl pacCTEHHIA.
Beixon pacrenuii Ha cynry. llosBiaeHue cHOpOBBIX pacTeHUW M 3aBOEBAHUE HMMH CyLIH.
Cemennble pacTeHus. [IpoucxoxaeHne HBETKOBBIX PACTEHUM.

OcCHOBHBIE STambl ABOMIONHMHU KUBOTHOTO MHpa. OCHOBHBIE apoMOpP(O3bl KUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOSBJICHHE COBPEMEHHBIX THMOB. [lepBbie XOpmoBbIe
XKUBOTHBIC. JKU3Hb B BoJe. DBOMIOLNS MMO3BOHOYHBIX. [Iponcxoxaenne ampuoOuii U penTuimii.
[Ipoucxoxnenne mekonutarommx u nTuill. [lpuHnun xmodeBoro apomopdosza. OcBoeHue
0€CIO3BOHOYHBIMH U TIO3BOHOYHBIMH KMBOTHBIMHU CYIIIH.

PazBuTHe xM3HU Ha 3eMiie MO 3paM U MEPUOJAM: apXei, MPOTEPO30i, Majaeo30i, Me3030i,
KaitHo30M. OOImas xapaKTepuUCTHKa KiIMMaTa W TEOJOTHYECKUX mporeccoB. [losBieHue wu
pacuBeT XapaKTEpHbIX OpPraHW3MOB. YTiieoOpa3oBaHUE: €ro yCJIOBUS U BIIMSHUE Ha Ta30BbIi
cocTaB aTMOoc(hephl.

MaccoBble BBIMUPAaHHUSI — 3KOJIOTMYECKHE KPU3HMCHI Ipouuioro. [IpuunHel u cnencrBus
MaccoOBBIX BbIMUpaHUil. COBpEMEHHBIN IKOJIOTUYECKUN KpHU3UC, ero ocodbenHoctu. [Ipobdrema
coxpaHeHus1 OnopazHooOpa3us Ha 3eMIie.

CoBpeMeHHasi CHCTeMa OpraHMYecKoro mupa. [IpuHIUIEl KiacCH(UKAUA OPraHU3MOB.
OcCHOBHBIE CHCTEMAaTHUYECKHE TPYIIIBI OPTaHU3MOB.

JdemoHcTpanuu

[TopTpetsi: ®@. Penu, JI. Cnannannanu, JI. [lacrep, U. 1. Meunukos, A. . Onapun, [[x.
Xonneitn, I'. Ménmnep, C. Munnep, I'. FOpu.

Tabnumpl u cxembl: «Cxema onbiTa @. Penn», «Cxema ombita JI. [lacTepa mo muzydeHuro
camo3apoxkaeHus xuzHu», «Cxema onbita C. Munnepa, I'. HOpu», «9Tanel HeopraHM4ecKou
sBomonuny, «I'eoxpoHonornyeckas mkaia», «HadanbHble 3Tanbl OpraHUYECKOH 3BOJIOLUNY,
«Cxema o0Opa3oBaHUsl DJyKapuoT NyTéM cumOuorenesa», «CHcCTeMa >KUBOH MPUPOABIY,
«Ctpoenue  Bupyca», «Apomopdo3bl pacreHuit», «Punnoduts», «ORHOKIETOUHBIE
BOJIOPOCIIN», «MHOrOKJIETOYHbIE BoOJgOpociny, «Mxu», «llanopotHukmn», «I oJ0cemMeHHbIE
pactenusi», «OpraHbl IIBETKOBBIX pacTeHHi», «(CxeMa pa3BUTUA JKHUBOTHOTO MHUpPay,
«Apomopdo3bl KUBOTHBIX», «IIpocteiimme», «KumeunononoctHeie», «llmockue uepBu»,
«YneHucToHoruey, «PBIOEIY, «3eMHOBOIHEICY, «ITpecMmbIkaromuecs, «IITHIEDY,
«Munekonuraromue», «Pa3sBuTHe KHU3HM B apxeiickoil ape», «Pa3zButHe Ku3HH B
MPOTEPO30MCKON 3pey», «Pa3BuUTHE XKU3HM B MAalie030Mckol 3pe», «Pa3BuTHe KU3HU B
Me3030McKOi 3pe», «Pa3BuTHe KM3HUM B KalHO30MCKOW 73pe», «CoBpeMeHHas cHucTema
OpPraHUYECKOTr0 MUPAY.



ObopynoBanue: repbapu pacTeHUW pPA3NUYHBIX OTAENOB, KOJUIEKIIMH HAaCEKOMBIX,
BJIAKHBIE TIpenapaTbl >KMBOTHBIX, PAKOBHHBI MOJUIFOCKOB, KOJUIEKIHMH HIJIOKOXKHUX, CKEJIEThI
MO3BOHOYHBIX XMBOTHBIX, 4Yydeia ITULl U 3BEpPEH, KOJUIEKUUH OKAMEHEIOCTEH, MOJE3HBIX
HCKOIIA€MBIX, MYJISIKH OPraHUYECKUX OCTATKOB OPraHU3MOB.

BupryanbHas saboparopHas pabdora «MopemupoBanue onsltoB  Mumnepa—tOpu  no
M3YYEHUI0 aOMOTeHHOI'0 CHHTE3a OPraHUYEeCKUX COeIMHEHU B TepBUYHON aTMochepey.
JlaGopaTopHnasi padora «/3yueHue 1 onrMcaHue UCKOMAaeMbIX OCTATKOB IPEBHUX OPraHU3MOBY.
IIpakTuyeckas padora «/3yuenne ocoOEHHOCTEW CTPOSHHS PACTECHHUI pa3HBIX OTIEIOBY.
IIpakTuyeckas padora «/3yueHne ocoOEHHOCTEH CTPOSHHS TTO3BOHOUYHBIX KHBOTHBIX.

Tema 5. IlpoucxoskaieHue 4eJI0BeKa — AaHTPONOTreHe3

Pa3znensl u 3anaum anTponosiorud. MeToabsl aHTPOIMOJIOTHH.

CraHOBJIEHHE TIPEACTABICHUN O MPOUCXOXKJCHUM YeJOBEKa. PenuruozHbie BO33pEHUS.
CoBpemMeHHbIe HAyYHbIE TEOPHH.

CXoncTBO  4yelnoBeKa C JKUBOTHBIMU. CHCTEMaTHYECKOE IOJIOKEHHE  YeJIOBEKa.
CBuuerenbcTBa CXOJCTBA 4YEJIOBEKAa C JKUBOTHBIMHU: CPaBHUTENbHO-MOP(HOIOrHYECKHE,
sMOpHronornyeckue, QGU3N0IOro-OnoxuMudyeckue, mnopeneHyeckue. OTIWYUS dYeloBeKa OT
XKUBOTHBIX. [IpsAMOX0OXKIE€HNE U KOMIUJIEKC CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE I'OJIOBHOTO
MO3ra U BTOPOW CUTHAJIbHOM CHCTEMBI.

JBwxyume  cunbl  (hakTophl)  aHTpoIOreHe3a:  OMOJNOTMYECKHe,  COLUAaJbHBIE.
CoorHouleHne OMOJIOrMYECKUX U COLUATIbHBIX (PaKTOPOB B AHTPOIIOTI'€HE3E.

OcHOBHbIE CTaJMU aHTpornoreHesa. PanHue denoBekooOpasHble 00€3bsHbI (ITPOKOHCYJIbI)
U paHHHE MOHTHJIbI — OOLIHME MPEIKU YET0BEKOOOpa3HbIX 00€3bsH U JIt0JIel. ABCTPAJIIONUTEKU —
JBYHOTME TIPEAKH JroJei. YenoBeK yMmelblil, IepBble M3rOTOBJIEHUS OpyAud Tpyaa. UenoBek
NPSMOXOSIINN W MEepPBBI BBIXOA Jitoned 3a mpenenbl Adpuku. YenoBek reinenbOeprekuii —
OOIIHiT TPEIOK HEaHIePTATbCKOTO YEJIOBEKA U YeIIOBEKa pa3yMHOT0. YelloBeK HeaH 1epTalbCKUn
Kak BHUJ JIIOJAEH XOJIOAHOTrO Kiumarta. YenoBeK pa3yMHBIM COBPEMEHHOIO THIIA, TEHUCOBCKUUI
YeNoBeK, OCBOSHIE KOHTUHEHTOB 3a npenenamu Adpuku. [laneoreneTnka u majieoreHOMHKA.

DBOJIOLNS COBPEMEHHOI0 uesioBeKa. EcTecTBEHHBI OTOOp B MOMYJSIUSIX YETOBEKA.
MyTanuoHHbI npouece U noauMopusM. IlonynsuroHHbIe BOJHBL, Apei] reHOB, MUTpauus 1
«3(dexT ocHOBaTENS» B MOMYJIISAIUAX COBPEMEHHOTO YeIOBEKA.

UYenoseueckue pacwl. I[lonstue o pace. bosbmme pacel: eBporneougHas (eBpasuiickas),
aBcTpajo-HerpouHas (3KBaTtopuaibHas), MOHTOJOUAHAsS (a3uaTCKO-aMepuKaHckas). Bpems u
OyTH paccelieHHus 4elloBeka 1o IuiaHere. ExauHcTtBOo 4yenoBeueckux pac. HayuHnas
HECOCTOATEIBHOCTh  pacu3Ma. llpucnocoOiieHHOCTh 4YenoBeKa K pa3HbIM  YCIIOBHSIM
OKpykaroleil cpenbl. Biusnue reorpaduueckoil cpeasl u apeiida reHoB Ha MOpGOIOTHIO U
(U3MONIOTHIO YENIOBEeKa.

MexaucuumnigHapabple  MeTonbl B (Qu3nueckoi (OMONIOrMYEcKOil) aHTPOMOJIOTHH.
OBOJIOLMOHHAA ~ AHTPONOJIOTHUS WM NAJCOAHTPOIOJOTUs  YEJIOBEYECKUX  IONYJISLUM.
buoconmaneHple  mcciaenoBaHus — NpUPOABI  yesnoBeka.  MccnemoBanume — KO3BOIOLIMHU
OMOJIOrMYECKOr0 U COLIMAIBHOTO B YETOBEKE.

JdeMoHCcTpanuu

IToprpetsi: Y. dapsuH, JI. JIuku, A. . Porunckuii, M. M. I'epacumMos.

Tabmumplt u  cxembl: «MeTOAbl aHTPOINOJIOTUN», «[ OJIOBHOM MO3r  4YeloBeKay,
«YenoBekoobpazHbie 00e3bsiHB), «CKelleT YeloBeKa M CKeJeT MMUMMaH3e», «PyTuMeHTHl u
aTaBU3MBDY, «JIBHXKyIIMEe CHJIBI aHTPONOreHe3a», «IJBOJIOLUHUOHHOE JIPEBO YEJIOBEKay,
«ABcTpanonutek», «Henosek ymenbiit», «UenoBek npsIMoXoasinii», «/{eHUCOBCKUN YenoBeK»



«Heanpepranbupl», «KpoManboHIb», «lIpeakn dvenoBeka», «ITalbl 3BOJIOLHUM YEJIOBEKAY,
«Pacpl yenoBekay.

OO6opynoBaHue: MyJISDKA OKaMEHEJIOCTEH, MPEAMETOB MaTEPHAIbHON KYJIbTYPhl MPEIKOB
yenoBeka, penpoaykuuu (pororpadum) kaptiH ¢ MHUGOIOTHUYECKUMU U OubIeickumu
CIO)KE€TaMU TIPOUCXOXKICHUS YesloBeKa, ¢poTorpaduu HaXOJOK MCKOMAEMbBIX OCTATKOB YEJIOBEKa,
CKEJIET 4YeloBeKa, MOJEb Yeperna 4eloBeKa U uepena IMHMMIaH3€, MOAEIb KUCTH YEIOBEKA U
KUCTH IIMMITaH3€, MO EIN TOpCa MPEAKOB YETIOBEKA.

JlabopaTopnasi padora «/3ydyeHne ocOOCHHOCTEH CTPOEHUs CKeJieTa YeJIOBEKa, CBA3AHHBIX C
MPSIMOX 0K ICHHEM.

IIpakTnueckas padora «l3ydeHue sKOIOrHUECKUX aIalTalMI YETOBEKay.

Tema 6. JDxosorusi — Hayka 0 B3aMMOOTHOILICHUSIX OPraHU3MOB M HAJAO0PraHMU3MEHHbIX
CHCTEM C OKpPY:KaKlei cpenoi

3apokJeHre W pasBUTHE dKojormu B Tpyaax A. I'ymGompara, K. ®. Pymse, H. A.
CeBeprioBa, J. I'ekkens, A. Tenciu, B. H. CykauéBa. Paznenst u 3amaum skosioruu. CBs3b
9KOJIOTMH C IPYTUMH HAYKAMH.

Metozs! skonoruu. IloneBsie HaOMOAEHUS. DKCIIEPUMEHTHl B SKOJIOTHH: MPUPOAHBIE U
nmaboparopHble. MonenupoBaHrue B 3KOJOTUU. MOHUTOPUHT OKPY>KAIOIIEH Cpeabl: JTOKaIbHBIMH,
PETHOHAIILHBIN U TT100aTbHBIN.

3Ha4YeHHE SKOJOTMYECKUX 3HAHUU [yl 4eJoBeKa. DKOJIOTMYECKOE MHUPOBO33PEHUE KAK
OCHOBA CBs3€M YesoBedecTBa € mHpupono. DopMHPOBAHHME DSKOJIOTHMYECKOW KYJIBTYpBl H
3KOJIOTUYECKOM IPaMOTHOCTH HACEJICHUS.

JdeMoHCcTpanuu

IToptpetsr: A. I'ymbonbar, K. @. Pymve, H. A. CeBepuoB, 2. I'ekkensb, A. Tenciau, B. H.
Cykaués.

Tabmuubr m cxemsl: «Pazgensr skonorum», «Merombl sKomorum», «CxemMa MOHHTOPHHTA
OKpY’KaIOILIEH Cpeab».

JlaboparopHas pa6ora «/3yueHrne MeTO0B 3KOJIOTMUECKUX UCCIEAOBAHUII.

Tema 7. Opranusmsbl 1 cpefa 00UTAHUA

Dkonorudeckue (GakTOpel H  3aKOHOMEpPHOCTH WX  jAelictBusa. Krnaccudukamms
9KOJIOTHYECKUX  (PakTOpoB:  abHOTHUecKHe, OuoTWdeckue, aHTpomnoreHHsie.  OOmme
3aKOHOMEPHOCTH JIeHCTBHS 9Kosorndeckux (akropos. [Ipasuno munnmyma (K. Ilnpenrens, FO.
JIubux). TonepanTHOCTh. DBPUOMOHTHBIE M CTEHOOMOHTHBIE OPTaHU3MBI.

Abuotnueckue (axktopsl. CBeT Kak 3Konoruyeckuii gpaxrtop. JleiicTBre pa3HbIX Y4acCTKOB
COJIHEYHOIO CIEKTpa Ha OpraHu3Mbl. DKOJOTMYECKHME TPYINIbl PACTEHUH U MKUBOTHBIX IIO
OTHOULIEHMIO K cBeTy. CUrHasIbHas poJib cBeTa. POTONEPUOAU3M .

Temnepatypa kak »konoruueckuid Qaxtop. JlelicTBue TemmepaTypbl Ha OpraHU3MBI.
[loitkunorepMHbIe 1 TOMOHOTEPMHBIE OpPraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPraHU3MBI.

Bnaxxnocts kak skonorunyeckuil Qaxrop. Ilpucnocobienus pacTeHH K HOJAEPKAHUIO
BogHoro Oananca. Knaccudukanus pacreHMd 1O OTHOIIEHWIO K Bojae. llpucnocoOnenus
JKMBOTHBIX K ©3MEHEHUIO BOJAHOI0 PEXKUMA.

Cpenpl oOWTaHMsI OPraHM3MOB: BOJHAs, HA3€MHO-BO3AYIIHAs, IMOYBEHHAs, TIyOWHHAs
MOATIOYBEHHAs, BHYTpUOpPraHu3MeHHas. DU3NKO-XUMHUYECKHE OCOOCHHOCTH Cpel OOMTaHUSs
opranu3MoB. [IpucnocoOeHust OpraHu3MOB K )KH3HU B Pa3HBIX Cpeax.

buonornyeckue putmbl. BHenHue u BHyTpeHHUE pUTMbl. CyTOYHBIE M TOJIMUHBIE PUTMBI.
[Tprcroco0IeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSIM YCIIOBHMA KU3HH.



Xuznennsie Gopmbl opranu3moB. [loHsTHe 0 >xu3HeHHOH (opme. XKXusHeHHbIE (OpPMBI
pacTeHuii: nepeBbsl, KyCTapHUKU, KyCTapHUYKH, MHOTOJIETHHE TpPaBbl, OJHOJIETHHE TpaBbI.
XKuznennele (GopMbl KHUBOTHBIX: T'MJIPOOMOHTBHI, I'€OOMOHTHI, a’3pOOMOHTHL. (cobeHHOCTH
CTpOeHHUs U 00pa3a KU3HHU.

buotnueckue  Qaxktopsl. Buabl OnoTHMuUecKMX ~ B3aMMOJCHCTBHIl:  KOHKYpEHIMS,
XMUITHUYECTBO, cuMOM03 U ero ¢opmel. [lapasutusm, koonepanus, MyTyaau3M, KOMMEHCATN3M
(xBapTHpaHTCTBO, HaxJeOHHuYecTBO). Herpoduueckue B3auMomelcTBUS  (TOMHYECKHUE,
dopuueckue, dadbpuueckue). 3HaUCHHE OMOTHUYECKHUX B3aMMOACHCTBHHA Ui CYIIECTBOBAHHUS
OpraHu3MOB B cpezie ooutanus. [IpuHIUIT KOHKYPEHTHOT'O UCKIIFOUEHHSL.

JdemoHcTpanuun

Tabmuuel 1 cxemsbl: «IJxosnorndeckue GakTopsl», «CBETOBOM CHEKTPY, «IKOJOTUUYECKHE
I'PYMIIbI )KUBOTHBIX 110 OTHOLIEHUIO K CBETY», « TenIOKpOBHbBIE KUBOTHBIEY, «X0JIOHOKPOBHbIE
KHUBOTHBIEY», «Du3noIOrnyeckre afanTaluu >KUBOTHBIX», «Cpeabl OOMTaHMS OPraHHU3MOBY,
«buonornyeckue putMbl», « KusHenHsle GpopMbl pacTeHuil», «Ku3HeHHbIe (HOPMBI )KUBOTHBIX»,
«QKocucreMa HIMPOKOJIMCTBEHHOIO Jiecay, «DKOCHCTeMa XBOMHOro jeca», «llenm nutanusy»,
«XuimHuaectBoy, «Ilapazutusm», «Konkypenuus», «Cumomos», «Komm eHcamusmy.

OOopynoBanue: repOapuu pacTeHUM M JKUBOTHBIX, MPHCIIOCOOJEHHBIX K BIUSHUIO
Pa3IMYHBIX  OKOJIOTHYECKUX  (AaKTOpoB, repOapuu  CBETOMIOOMBBIX, TEHETIOOUBBIX U
TEHEBBIHOCJIMBBIX PACTEHUH, CBETOJIOOMBBIC, TEHENOOMBBIE M TEHEBBHIHOCIMBBIE KOMHATHBIE
pacTeHus, repéapud M KOJUIEKUUU TEIUIOMIOOMBBIX, 3UMOCTOHKHX, MOPO30yCTONYHMBBIX
pacTeHuid, uyueiaa NTUI M 3Bepeil, repdapuu pacTeHUM, OTHOCAUMXCA K TUrpoduTam,
KcepoduraM, MezopuTaM, KOMHATHbIE PpACTEHMsI AAHHBIX TPYII, KOJUIEKIHUU >KUBOTHBIX,
OOHUTAIOIIMX B Pa3HBIX cpelax, repdapuu U KOJUIEKIUH PacTEeHUN U JKUBOTHBIX, 00Jalalolux
yepTaMu TNPUCIOCOOJIEGHHOCTH K CE30HHBIM M3MEHEHMSIM YCJIOBUM JKU3HU, TrepOapuu U
KOJJIEKIIMM PACTEeHUM U KUBOTHBIX PA3JIMYHBIX KU3HEHHBIX (DOPM, KOJJIEKIUH MKUBOTHBIX,
YYaCTBYIOIIMX B Pa3IMYHBIX OMOTHYECKUX B3aUMOJICHCTBUSAX.

JlabopaTtopHas padora «BrisiBieHne npucnoco0eHnit OpraHu3MOB K BIMSIHUIO CBETA.
Jlaboparopuass pabdora «BbisiBlieHHEe TNpUCIIOCOOIEHUM  OpPraHW3MOB K  BIMSHHIO
TEMIIEPATypPhI».

JlaboparopHas pa6oTa « AHaTOMUYECKHE OCOOCHHOCTH PACTEHHUI U3 Pa3HbIX MECT OOUTAHUS.
Tema 8. Jkos10rusi BUIOB U MONMYJISALUIA

DKOJIOTMYECKUEe XapaKTepUCTUKU monyssiuuu. [Tomynsanus kak OGuosornyeckas cucreMa.
Ponb HeopHOpomHOCTH cpeabl, Gu3NMUecKux OapbepoB M 0COOEHHOCTEH OHOJIOrMHM BHUIOB B
(bopMHUPOBAaHUY NPOCTPAHCTBEHHON CTPYKTYpPbI MOMYJISAUMHA. OCHOBHbIE TOKA3aTeNH MOMYJISILUN:
YHUCIEHHOCTD, INIOTHOCTb, BO3PAacTHasi U II0JOBas CTPYKTYpa, POXKAAEMOCTb, IPUPOCT, TEMII
pocTta, CMEPTHOCTb, MUTPALIMSL.

Okosoruueckass CTpykTypa nomyiasuuu. OLieHKa YHCICHHOCTH MNOnyJsinuu. JlMHamuka
MOMYJISIIUU U e€ perynauus. buornyeckuil notreHnnan nonysuuu. MoaenupoBaHue JUHAMUKU
nonyssiuuyd. KpuBele pocta uucieHHocTH nomynsuuu. Kpusble BbDKHBaHUS. Perymsnus
YUCIEHHOCTU TMOMYJIIUUA: poib (PAaKTOPOB, 3aBUCAIIMX W HE 3aBUCSAIIMX OT IUIOTHOCTH.
DKonoruyeckue ctpateruu BUaoB (r- u K-crparerun).

[Tonsatue 00 »sKonoruyeckoil Huiie BUAa. MecrtoobuTaHue. MHoromepHas MoJeib
skosnorndyecko Hunm Jx.M. XatunHcoHa. Pa3Mepsl 3konornueckoid HuIM. lloreHnnansHas u
peain30BaHHas HUIIIH.

Bun kak cucrema nonynsiuii. Apeanasl BHAOB. BUIBI U UX JKU3HEHHBIE CTPATETHU.
DKOJIOrM4eCcKr e YKBUBAJICHTHI.



3aKOHOMEPHOCTH MOBEJAEHUST U MHUIpalUid JKUBOTHBIX. buojornueckue HWHBa3UU
qy>KEPOJIHBIX BUIOB.
JdeMoHCcTpanuu

IToptper: k. . XaT4nHCOH.

Tabmuuel 1 cxeMbl: «IKOJOTHYECKUE XapaKTEPUCTUKH Nomyauuny», «[IpocrpancTBeHHas
CTpyKTypa mnomymusiuun», «Bo3pacTHble mnupamuasl nomyssiuun», «CKOpPOCTh 3aceieHUs
MOBEPXHOCTU 3€MJIM PA3JMYHBIMH OpraHu3Mamm», «Monenb 3kojorndyeckod Humm Jx. U.
XaTYUHCOHAY.

O6opynoBanue: repdapun pacTeHUH, KOJIEKIINU )KUBOTHBIX.

JlaGopaTopHas padora «lIpucrnocoOneHns ceMsH pacTeHUN K pacCeICHUION.
Tema 9. Jkos0rust coodmEecTB. IKOJIOTHIECCKUE CHCTEMBI.

CoobmiectBa opranu3moB. buomeno3 m ero crpykrypa. CBs3u MeXay OpraHH3MaMu B
ouoreHo3se.

Okocuctema Kak oTkpbiTas cucrema (A. Jx. Tencnu). DyHKIUOHAIBHBIE OJIOKU
OpPraHru3MOB B JKOCHCTEME: IMPOIAYLIEHTHI, KOHCYMEHTHI, penyleHThl. Tpoduueckue ypOBHH.
Tpoduueckue nenu u cetu. Abuotnueckrue OJ0KU SKocucTeM. [I0YBBI M UIIBI B AKOCHCTEMAX.
KpyroBopor BeliecTB U MOTOK SHEPTUU B IKOCUCTEME.

OcHoBHbIE TIOKa3aTeNu dKocucTeMbl. buoMacca 1 mpoayKuus. KOJOTHYECKUE MU PAMUIbI
gucen, 0MOMacchl U SHEPTUU.

Jlunamuxa skocucmem. Kamacmpoguueckue nepecmpoiixu. @nyxmyayuu. HanpaBieHHnsie
3aKOHOMEpPHBIE CMEHbI COOOIECTB — CyKIeccuu. [lepBUUHbIE U BTOPUYHBIE CYKIIECCUU U UX
NPUYUHBL. AHTpPONOreHHbIE BO3JEWCTBUA Ha cykueccuu. KimmakcHoe —cooO1iecTBo.
buopasznooOpa3ue 1 noiaHOTa KpyroBOpoTa BEIIECTB — OCHOBA YCTOMUHMBOCTH COOOLIECTB.

[TpupoaHble IKOCUCTEMBI. DKocucmemsvl 03€p U pek. IKocucmemvl MOpeu U OKeaHos.
Oxocucmemvl myHop, 1ecos, cmeneil, NyCmulHb.

AHTpOINOreHHbIE  3KOCHCTEMBI. Arposkocucrema. ArpomeHo3. Paznmuuus Mexay
AQHTPOIOT€HHBIMU U TPUPOIHBIMHU SKOCUCTEMAMH.

Ypb6oskocuctembl. OCHOBHBIE KOMIIOHEHTHI YpOosKkocucteM. I'opoackas ¢uopa u dayHa.
CuHaHTponM3anuss TOpoAcKod (¢ayHbel. buonornueckoe U  XO3SMCTBEHHOE 3HA4Y€HUE
arpo’KOCUCTEM U yPOOIKOCUCTEM.

3aKkOHOMEpHOCTH  (OPMHUPOBAHUS  OCHOBHBIX  B3aUMOJCHCTBHI  OpPraHM3MOB B
akocucreMax. Poib kackadnoeo s¢hghexkma u  6U008-30upukamopos (Kuouesvix 6udos) 6
@yukyuonuposanuu  sxocucmem. IlepeHoC SHEPruM M  BEIIECTB MEXKAY CMEXKHBIMU
9KOCHUCTEMaMHU. YCTOMYMBOCTb OpPraHU3MOB, MONYJISNUHA M SKOCHUCTEM B  YCJIOBMSIX
€CTECTBEHHBIX U aHTPOIIOI €HHBIX BO3/€H CTBUM.

Mexanuzmvl  8030eticmeus  3a2psA3HEeHUll  pPA3HbIX MUN08 HA  CYOOP2aAHU3MEHHOM,
OD2AHUBMEHHOM, NONYIAYUOHHOM U IKOCUCMEMHOM VPOBHAX, OCHOBbl IKOJIO2UUECKO2O
HOPpMUPOBAHUS AHMPONO2EHH020 6030elicmeusi. MeTogoI0rusi MOHUTOPUHIA €CTECTBEHHBIX U
AHTPOIMOI'€HHBIX IKOCHCTEM.

JdeMoHCcTpanuu

[Toptper: A. JIx. Tencnu.

Tabmuubr u cxembl: «CTpykTypa OHOILIEHO3a», «IDKOCHCTEMa IIMPOKOJMCTBEHHOI'O Jiecay,
«JxocucrtemMa XBOHHOro Jjeca», «QDyHKIMOHAJbHBIE TPYIIBl OPraHU3MOB B 3KOCHCTEME,
«KpyroBopor BemiectB B 3Kocucreme», «llenmu mnuranus (macrOumHas, JAETPUTHAs)»,
«DKoNmornyeckasi mupamMua 9ucen», « IKoJIorudeckasi mupamMmmuia OuomMacchl», « IKOJIOrHIecKast
nupamuaa sHeprum», «OO0pasoBanme Oomortay, «llepBuunasi cykieccus», «BoccTaHoBIeHHE



Jeca mocie moxapay», «JKocucTeMa o3epa», «ArpoueHos3», «KpyroBopoT BeliecTB U MOTOK
SHEpPruu B arporeHose», «IIpumepsl ypoboskocucrem».

Ob6opynoBanue: repdapuu pacTeHUH, KOJJIEKIIUA HACEKOMBIX, Yydesa NTHI] U 3Bepei, repdapun
KYJIBTYPHBIX U IUKOPACTYILIUX PACTEHUI, aKBapUyM KaK MOJIEb 3KOCUCTEMBI.

IIpakTuyeckas padora «3yueHue u onucaHue ypoo3KOCUCTEMBbD».

Jlaboparopuass padora «M3yueHue pa3zHOOOpa3us MENKUX MOYBEHHBIX UJICHUCTOHOTHUX B
pa3HBIX 3KOCHCTEMAX).

IKCKypeusi «OKCKypcus B TUNUYHBIA OuoreomeHo3 (B ayOpaBy, OepesHsK, €JIbHHK, Ha
CYXOJIOJIbHBIN WJIH MTONMEHHBIH JIYT, 03€p0, 00I0TO)».

IKCKypcHs «IDKCKYpPCHUs B arpodKOCUCTEMY (Ha MOJIe WA B TEIIMYHOE XO3SIMCTBO)».

Tema 10. buocdepa — riiodanbHas IKocucTEMA

buocdepa — obmennanerapHas o0onouka 3eMid, I CYLIECTBYET WJIM CyIIECTBOBaja
xu3Hb. PazBuTHe npencrasiennii o 6nochepe B Tpynax J. 3rocca. Yuenue B. H. Bepnanckoro o
ouochepe. O6nactu 6nochepsl u e€¢ coctas. JKuBoe BemecTBo Onocdepsl U ero GyHKIHUH.

3aKOHOMEPHOCTH cyliecTBOBaHUsS Onochepbl. OcobeHHOCTH OMoCchephl KaK rio0aibHON
sKocucTeMbl. JluHamuyeckoe paBHOBecue B Ouocthepe. KpyroBopoTel BemectB H
OroreoxuMu4ecKue UKIbI (yriiepoaa, a3ota). PUTMHYHOCTS siBiIeHUI B Orochepe.

3oHanbHOCTH Ouocdepsl. [lonstue o 6mome. OCHOBHBIE OMOMBI CYIIU: TyHJpa, XBOWHBIE
Jieca, CMEUIaHHbIE U IIMPOKOJIMCTBEHHBIE Jieca, CTENH, CaBaHHBI, IyCThIHU, TPOIUYECKUE Jieca,
BBICOKOTOpbsi. KiluMaT, pacTUTENIbHBIN U KUBOTHBIM MU OMOMOB CYIIH.

CrpykTypa u GYHKIUS KHBBIX CHCTEM, OLIEHKAa WX PECypCHOro IOTeHIHada u
6uochepHbIX QyHKIUH.
JdeMoHCcTpanuu
[Toptpetsl: B. 1. Bepnaackuii, 3. 3rocc.
Tabmusr u cxemsl: «['eocdepsr 3emmm», «KpyroBopor azora B mpupoae», «Kpyrosopor
yriaepoaa B npupozae», «Kpyropoport kucinopona B npupozae», «KpyroBopor BoAbl B PUPOIE»,
«OcHoBHBIE OuOMBI cymmy», «Kmumatnueckue mosica 3emum», «Tynapa», «Taiiray,
«Cwmemannpiii - nec», «llupoxonucTBenHsii nec», «Cremnby, «CaBaHHay, «IlycTbiHSI»,
«Tponnueckuit ecy.

ObopynoBanue: repdapuu pacTeHUH pa3HbIX OMOMOB, KOJUIEKIIMH KUBOTHBIX.
Tema 11. YestoBek U OKpYy:KaIas cpeaa

DKoJoruyecKkue KpHU3uUChl W UX MpHUMHBL. BosnelictBue uenoBeka Ha Ouocdepy.
3arpsi3HeHHe BO3IYIIHOW cpenbl. OXxpaHa Bo3ayxa. 3arps3HeHue BOJIHOM cpenbpl. OxpaHa
BOJIHBIX pecypcoB. Pazpymienune noussl. OXpaHa MOYBEHHBIX pecypcoB. M3MeHeHne kiaumara.

AHTpOIIOr€HHOE  BO3JEHCTBUE HA PACTUTENIBbHBIA M JKUBOTHBIM Mup. OxpaHa
PacTUTENBHOIO U KUBOTHOTO MUpa. OCHOBHbIE IPUHIMUIIBI OXpaHbl NIPUPObl. KpacHble KHUTH.
Oco60 oxpansiembie puponusie Tepputopun (OOIIT). borannueckue caabl U 300J0THYECKUE
MapKH.

OCHOBHBIE NPUHIUIIBI YCTOHYMBOIO Pa3BUTUSI YeJIOBEUECTBA M MpUpobl. PannonansHOe
MPUPOJIONIONB30BAHME U  COXpPaHEHHWE OMOJOrMyecKoro pasHooOpasus 3emyu. OOume
3aKOHOMEPHOCTH TJI00aIbHBIX 3KOJIOTHYECKUX KpU3ucoB. OCOOEHHOCTH COBPEMEHHOI0 KpH3Hca
U €r0 BEPOSITHBIE MOCIIECTBHUS.

PazBuTe METONOB MOHUTOPMHIAa pa3BUTHUS OMACHBIX TEXHOTGHHBIX IPOLIECCOB.
Cucmemmuvie uccredosauusi nepexooa K pecypcocbepezaioujeli U KOHKYPEHMOCHOCOOHOU
sHepeemuke. buonocuueckoe paznoobpasue u duopecypcol. Hayuonanohvle ungopmayuontvie
cucmemvl, obecneuusaowjue 0OCmMyn K UHGopmayuu no cOCMOSHUIO OMOENbHbIX U008 U



akocucmem. OcHoGbl IKOpeadburumayuy dIKocucmem u cnoco606 6opvobl ¢ OUONOBPEAHCOEHUAMU.
Pexoncmpykyusa mopckux u HazemHbix 3KOCUCTEM.
JdeMoHCcTpanuu
Tabmuuel u  cxembl: «3arpssHeHuEe aTtMocdepb», «3arps3HeHue ruapochepsly,

«3arpszHenue nouBb», «llapHukoBbii 3ddexT», «Ocobo oxpaHseMble PUPOIHBIE
TEPPUTOPUNY», «Moaenu yrpaBiasieMoro Mupa.

O6opynoBanue: ¢Qororpaguu oxpaHsieMbIX pacTeHHMH U KUBOTHbIX KpacHON KHUTH

Poccniickoit ®enepaunu, KpacHoii KHUTM pernoHa.

Onucanue Mecta yueOHOT0 nmpeaMeTa, Kypca B yueoHom miaane. [Iporpamma pazpabotana B
COOTBETCTBMHM C IIPUHLIMIIAMU IIPEEMCTBEHHOCTH, CHCTEMHOCTH, OCTYNHOCTH. M3yueHue
Ouonoruu Ha yriuy6iaéHHOM ypoBHE B 10-11 kitacce sBIsieTCs JIOTHYECKUM ITPOIOJDKEHUEM e
n3ydeHus B 5-9 kinaccax no enuHoit cucreme Y MK «Cdepa xusHn». Pabouast mporpamma
paccuntana Ha 204 gacos, 102 gaca B 10 xnacce, 102 yaca B 11 knacce. KontponbHbIx pabor -
5, MabopaTOPHBIX — 5, MPAKTUUYECKUX - 4.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O BUOJIOI'MA
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHHUS OOYYarOIIMMUCS
MPOrpaMM CPETHEro 00IIero 00pa3oBaHUs: JINYHOCTHBIC, METAIIPEIMETHBIC U TTPEIMETHEIC.

B cTpykType NUYHOCTHBIX PE3yJIbTATOB OCBOCHHS MPOTPAMMBI IO OMOJIOTHH BBIJICICHBI
CIIEAYIOIME  COCTaBISIONIME: OCO3HAHWE OOY4YaloIMMHUCA  POCCHUHCKOM  IpaskJaHCKOM
WUJICHTUYHOCTH — TOTOBHOCTH K CaMOPA3BUTHIO, CaMOCTOSITEIbHOCTH W CaMOOIPEEIICHUIO,
Hanuyue momusayuu K OOydeHHIO OHWOJIOTUU, YeleHanpasieHHoe pa3zeumue BHYTPEHHHUX
yOeXIeHUN JTUIHOCTH HAa OCHOBE KIIFOUEBBIX IIEHHOCTEH M MCTOPUYECKUX TPATUIUN Pa3BUTHS
OMOJIOTUYECKOT0 3HAHUS, 20MOBHOCMb U CHOCOOHOCMb O0YYAIOIIMXCS PYKOBOJICTBOBATHCS B
CBOEH  JIEATEIBHOCTH  LIEHHOCTHO-CMBICJIOBBIMM  yYCTAaHOBKAMH, MPUCYIIUMH  CUCTEME
OMOJIOTHYeCKOro  00pa3OBaHUS, Haauyue  NPAGOCO3HAHUS  DKOJIOTHYECKOW  KYJIbTYpHI,
CNOCOOHOCMU CMABUMb TIETT U CTPOUTH )KMU3HEHHBIE TUIAHBI.

JInaHOCTHBIE PE3yNbTaTHl OCBOCHUS MPOrPAMMEI 110 OMOJIOTMH JTOCTUTAIOTCS B €IUHCTBE
y4eOHOM M BOCHHUTATEIBHON JESITEIHHOCTH B COOTBETCTBUHU C TPATULIMOHHBIMU POCCHUNCKHUMHU
COLUOKYJIbTYPHBIMU, UCTOPUUECKUMHU U AYXOBHO-HPABCTBEHHBIMH LIEHHOCTSMH, IPUHATHIMU B
o0lIecTBe MpaBUIaMH M HOPMaMH TOBEICHHS U CIHOCOOCTBYIOT MpoOIeccaM CaMOIMO3HAHMUA,
CaMOBOCHHUTAHUS U CAaMOPA3BUTHS, PA3BUTHS BHYTPEHHEH MO3ULMM JUYHOCTH, MATPUOTU3MA U
YBaXXEHUS K 3aKOHY U IPaBOMOPSAJKY, YEJIOBEKY Tpyla U CTapLIEeMy IOKOJIEHHIO, B3aUMHOI'O
yBaXKEHUs, OEpeKHOro  OTHOWIEHHWS K  KYJIbTYPHOMY  HACIEAHI0 U  TPAJAMIHIM
MHOTOHalMOHANBHOTrO Hapoaa Poccuiickoit denepannu, Npupojie U OKpyKarolen cpese.

JlnaHOCTHBIE pe3yNabTaThl OCBOCHUS y4eOHOTo mpenMeTa «buomorusy AOMKHBI OTpaXkaTh
TOTOBHOCTh U CIIOCOOHOCTbh OOYYArOMIMXCS PYKOBOJICTBOBATHCS C(HOPMUPOBAHHON BHYTPEHHEH
MO3UIIUEH JIMYHOCTH, CHCTEMOM IICHHOCTHBIX OpHEHTAIlMi, TO3UTHUBHBIX BHYTPEHHHUX
yOeXaeHUN, COOTBETCTBYIOIIMX TPAJAWIIMOHHBIM IICHHOCTSAM POCCHICKOrO  OOIIECTBa,
paciMpeHre >KM3HEHHOTO ONbITa U ONbITAa JEATEIBHOCTH B MPOIIECCE pean3alii OCHOBHBIX
HamnpaBJICHUH BOCIIUTATENbHOMN A€ TETbHOCTH, B TOM YHCJIE€ B YACTH:

1) rpaIaHCKOT0 BOCIIUTAHUS

chOPMHUPOBAHHOCTh T'PAKIAHCKOW TMMO3ULIMM  OOYy4YaIOIIerocss Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUMCKOT0O 00IIECTBA;

OCO3HAHME CBOMX KOHCTUTYLIMOHHBIX IpaB U OOS3aHHOCTEH, YBa)XEHHE 3aKOHa U
MIPaBOMOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOM NEATEIbHOCTH MPU CO3TAHUU YIE€OHBIX TIPOEKTOB,
pelieHuu y4eOHBIX U TO3HABATEeNbHBIX 33724, BBIMOTHEHUN OMOJOrHYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTh ONpEAENSATh COOCTBEHHYIO TMO3UIMI0 TO OTHOLICHUIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBSICHATH €&;

YMEHHE y4YUTBIBATH B  CBOMX JICHCTBUSAX HEOOXOOUMOCTb  KOHCTPYKTUBHOTO
B3aMMOJICHCTBUS JIIOACH C Pa3HBIMU YOSKIECHUSMH, KYJIbTYPHBIMU IICHHOCTSIMH U COLUATBHBIM
MOJIOXKEHUEM;

TOTOBHOCTh K COTPYAHHYECTBY B TIPOI[ECCE COBMECTHOTO BBIMOJHEHUS YYEOHBIX,
MO3HABATENIbHBIX M MCCJIEAOBATENbCKUX 3aJlay, YBAXXUTEIBHOIO OTHOWIEHUS K MHEHUIO
OIMTOHEHTOB MIPH 00CYKJIEHNUU CITIOPHBIX BOMPOCOB OMOJIOTUYECKOTO COIEPIKAHMUS,

FOTOBHOCTh K TYMaHUTAPHOU U BOJIOHTEPCKOM 1€ TEIbHOCTH;



2) NaTPUOTUHYECKOTO BOCIIMTAHUS:

c¢(hOpPMHUPOBAHHOCTh POCCUMCKON TPaKTaHCKON UACHTUYHOCTH, TATPUOTU3MA, YBAKCHHS K
CBOEMY HAapoJy, YyBCTBa OTBETCTBEHHOCTH nepen PoauHON, ropaoctu 3a CBOW Kpai, CBOKO
Ponuny, cBOi S13bIK M KYJIBTYpY, IPOLIOE U HACTOAIEE MHOIOHAIIMOHAJIbHOr0 Hapoaa Poccuu;

[IEHHOCTHOE OTHOIICHHE K TMPUPOJHOMY HACIEOUI0O U TMaAMSITHHUKAM TPUPOIHI,
JocTKeHusM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYIE;

CIOCOOHOCTh OIEHMBATh BKJAJ POCCHUICKHMX YYEHBIX B CTAaHOBJEHHE U pPa3BUTHE
OHONOrnH, MOHUMAaHUS 3HAYEHHUSI OMOJIOTUU B TIO3HAHWU 3aKOHOB MPHUPOJBI, B K H3HH YEIOBEKA U
COBPEMEHHOT'0 OOIIECTBA;

uaeitHas yoexa€HHOCTb, TOTOBHOCTD K CITy>KEHHIO U 3aiuTe OTeuecTBa, OTBETCTBEHHOCTD
3a ero cyan0y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHME TYXOBHBIX IEHHOCTEH POCCUICKOIO Hapoaa;

c(OpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO ITOBEACHHUS,;

CIOCOOHOCTh OLIEHHWBATh CHTYAaI[MI0 M IMPUHUMATh OCO3HAHHBIE PELICHHS, OPHEHTUPYSCh
Ha MOpaJibHO-HPAaBCTBEHHbIE HOPMBI U LIEHHOCTH;

0CO3HAHUE JIMYHOT'0 BKJIaJa B MOCTPOEHHE YCTOMYUBOTO Oy IyIIEro;

OTBETCTBEHHOE OTHOILIEHHWE K CBOMM pPOJUTENSAM, CO3JAaHUI0O CEMbH Ha OCHOBE
OCO3HAHHOI'0 MPHUHATHS LIEHHOCTEH CEeMEMHON JKM3HU B COOTBETCTBUM C TPAJAMULMSIMHU HApPOJOB
Poccuu;

4) 3¢TeTHYECKOr0 BOCIIUTAHUSA:

ACTETUYECKOE OTHOILIEHUE K MHUPY, BKJIOYAsl 3CTETUKY ObITa, HAYYHOI'O U TEXHUYECKOTrO
TBOpPYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIICHUI;

MOHMMAaHWE SMOLIMOHAIILHOT O BO3/IEH CTBUS KUBOU TPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXCHHMIO B Pa3HBIX BHJIaX HCKYCCTBA, CTPEMJICHUE MPOSBISATH
KauecTBa TBOPUECKOM JINYHOCTH;

5) ¢usuyeckoro BocnUTaHHUSA, (OPMHUPOBAHHUS  KYJbTYPbl  310POBbA U
IMOLMOHAJBHOIO 0JIATONOIYYHs:

NOHMMaHUE U peann3anus 310poBoro U 0ezonacHoro odpasa KU3HM (370pOBOE MUTAHUE,
COOJIIO/ICHNE TUTHEHWYECKUX TPAaBUI U HOpPM, COATaHCHPOBAHHBIA PEKUM 3aHSATHH U OTABIXA,
perynspHas Qu3uUeckas aKTHBHOCTh), OEPEXKHOr0, OTBETCTBEHHOTO ¥ KOMIIETEHTHOTO
OTHOILIEHUS K COOCTBEHHOMY (PH3UYECKOMY M TICUXUYECKOMY 370POBbIO;

NOHMMAaHHE II€HHOCTH TMpaBUJ WHIMBUIYaJbHOTO U KOJUIEKTUBHOTO 0€30MacHOro
NOBEJICHMS B CUTYalUsIX, YTPOKAIOIIMX 3I0POBbIO U KU3HHU JIOEH;

OCO3HAHUE TOCTEACTBUNA W HENpPUSTUS BPEAHBIX NPUBBIUEK (YHOTpEOJIEHUS alKoroJs,
HAapKOTHKOB, KYpEHHUS);

6) Tpy10BOr0 BOCIIMTAHUSA:

TOTOBHOCTH K TPYZlY, OCO3HAHUE LIEHHOCTU MacTepCTBa, TPYA0I00UE;

TOTOBHOCTb K aKTUBHOM /1€ TEIbHOCTH TEXHOJOIMUYECKON U COL[UAIbHOM HANpaBiIEHHOCTH,
CIIOCOOHOCTh ~ MHULIMMPOBATh, IUJIAHUPOBATH W CAMOCTOSTEIHLHO  BBINOJHATH  TaKyIO
NeSITENIbHOCTD;

UHTEpeC K pasziu4HbIM chepaMm NpodecCHOHATbHON eATENbHOCTH, YMEHUE COBEpLIATH
OCO3HAaHHBIN BBIOOP OyyIeH Mpodeccuu U peain30BbIBaTh COOCTBEHHBIC KU3HEHHBIE TUIAHBL;

TOTOBHOCTh U CIIOCOOHOCTh K OOpa30BaHUIO M CaMOOOPa30BaHUIO HA TPOTSDKEHUH BCEl
KU3HH;

7) 3K0JIOTMYECKOr0 BOCIIMTAHMSI:



HKOJIOTHYECKH I1eJIeCO00pa3HOe OTHOILIEHUE K MPHUPO/e KaK UCTOUHUKY JKU3HU Ha 3emIe,
OCHOBE €€ CYILIECTBOBAHHS;

MOBBIIIEHUE YPOBHSI SKOJIOIMUYECKON KyJIbTYphl: MpPUOOpPETEHHE OIbITa IJIAHUPOBAHUS
MIOCTYIKOB U OII€HKH X BO3MOKHBIX ITOCIIEACTBUH JIJISl OKPYKAIOIIEN Cpebl;

0CO3HaHUE IJ100aIbHOI0 XapakTepa SKOJIOrMYECKUX Mpo0JieM U MyTel UX pelieHus;

CMOCOOHOCTh MCIIOJIb30BAaTh MPHOOpETaeMble NMPH MU3yYEHUU OMOJIOTUU 3HAHUS U YMEHHUS
IpU pelIeHUH MpoOJieM, CBS3aHHBIX C PALMOHAIBHBIM MPUPOIONOJIb30BaHHEM (COOIIOCHHE
MpaBujl MOBEAEHUS B TMPHUPOJE, HAMPABICHHBIX HAa COXpaHEHHWE PABHOBECUS B HKOCHCTEMAX,
OXpaHy BHUJIOB, IKOCHCTEM, OHOC]EpHI);

AKTUBHOE HENpPUSATHUE IEHCTBUM, MPUHOCILIMX BpEI OKPYKAlOLIeW MPUPOIHON cpene,
YMEHHE MPOrHO3UPOBATh HEOIArOMPUATHBIE SKOJOTMYECKHUE IMOCIEACTBUS MPEANPUHUMAEMBIX
JEMCTBUI U IIPEIOTBPALIATh UX;

HaJIUYMe pa3BUTOTO 3KOJOTMYECKOI'O MBIIUIEHNS, AKOJIOTMYECKOM KYJIbTYpbI, OIIBITA
NEeSATENbHOCTH  DKOJIOTMYECKOM  HaNpaBlI€HHOCTH, YMEHHMS pPYKOBOJACTBOBATbCS WMH B
NO3HABATEJIbHON, KOMMYHUKATUBHOM M COLMAIBHOM IPAaKTHKE, NOTOBHOCTU K YYacTHIO B
IPAKTUYECKOM 1eATEIbHOCTH HKOJIOTHYECKON HAIIPaBIEHHOCTH;

8) HeHHOCTH HAYYHOTI'0 MO3HAHMS:

cOpPMUPOBAHHOCTb MHPOBO33PEHHS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pa3BUTUST HAayKM U OOIIECTBEHHOW MPAKTHKH, OCHOBAaHHOIO Ha JAMAaJore KYIbTYp,
CIOCOOCTBYIOLIET0 OCO3HAHUIO CBOEI0 MECTA B IOJUKYJIbTYPHOM MUPE;

COBEPIIEHCTBOBAHUE S3bIKOBOM M YNTATENILCKOM KYJIBTYphl KaK CpeCTBA B3aUMOJICHCTBUS
MEX]1y JIFOJbMU U TIO3HAHUS MUDA;

[OHMMaHUEe cnenu@UuKd OMOJOTMM KaK HayKH, OCO3HaHMs €€ poiau B (POpMHUPOBAHHUU
palOHAIbHOIO HAYYHOI'O MBILIUIEHUS, CO3JaHUU LE€JIOCTHOIO MPEACTaBIEHUs 00 OKpYXKaloLeM
MUpEe Kak O eIMHCTBE MpPHUPOJbI, YeJoBeKa U O0OlIecTBa, B TMO3HAHUM HPUPOAHBIX
3aKOHOMEPHOCTEN U PELIEHUH ITPOOJIEM COXPAHEHUSI IPUPOJIHOTO PABHOBECHUS;

yOeXIEHHOCTh B 3HAYMMOCTH OHMOJIOTHUU JJIsl COBPEMEHHOW IMBHIN3AIMHN: 00eCredeHUs
HOBOTO YPOBHSI Pa3BUTHsI MEAMILUHBI, CO3JaHHUE MEPCIEKTUBHBIX OMOTEXHOJIOTHH, COCOOHBIX
pelaTh pecypcHble MPoOJIEMbl Pa3BUTHSI UEJIOBEUECTBA, TOMCKA IMyTEH BhIXOJa U3 IN100ATbHBIX
HKOJIOTMYECKUX MPOOJIEM M 00eCIeueHus epexoa K yCTOHYNBOMY Pa3BUTHIO, PAIlOH aJIbHOMY
UCIIOJIb30BAaHUIO IPHPOTHBIX PECYPCOB U (HOPMHUPOBAHHIO HOBBIX CTAHIAPTOB KHU3HH;

3aMHTEPECOBAHHOCTh B MOJYYEHHH OWMOJIOTMYECKUX 3HAHUHN B LIEISIX MOBBIIICHHS OOLICH
KYJIbTYpPbl, €CTECTBEHHO-HAyYHOW TI'PaMOTHOCTH, KaK COCTaBHOM dYacTH (PYyHKIMOHAJIBHOM
IPaMOTHOCTH 00yYaromumxcs, GopMUPyeMOii TPH U3ydEeHUH OUOJIOTUH;

IIOHUMAHUE CYIIHOCTH METOJO0B IIO3HAHUSA, HUCIOJb3YEMbIX B E€CTECTBEHHBIX HayKax,
CIOCOOHOCTH HWCIOJB30BaTh IOJydaeMble 3HAHHS U1 aHaluM3a W OOBSCHEHUS SBJICHUU
OKPY)KalOIIEro MHpa W MPOUCXOMSIIUX B HEM H3MEHEHHil, yMeHHe [enaTb O0O0OCHOBaHHBIC
3aKJIIOYEHUS] Ha OCHOBE HAyyHBIX (PAaKTOB M HMEIOLIUXCS JaHHBIX C LEJIbI0 IOIy4EeHHUs
JIOCTOBEPHBIX BHIBOJIOB;

CHOCOOHOCTh CAMOCTOSITEJIbHO MCIIOJIB30BATh OMOJIOTMYECKUE 3HAHUS JUISL PELICHUS
po0JieM B peajibHbIX )KU3HEHHBIX CUTYalUsX;

OCO3HAHUE LIEHHOCTH HAayYHOH JEeSATENbHOCTH, TOTOBHOCTh OCYILIECTBISATh MPOEKTHYIO U
HCCJIEZIOBATENLCKYIO 1€ATeIbHOCTh HHANBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTh K HENpPEpPhIBHOMY OOpa3oBaHMIO M €aMOOOpPa30BaHHIO, K
AKTUBHOMY IIOJyYEHHMIO HOBBIX 3HAHMM IO OHOJIOTMM B COOTBETCTBUU C JKU3HEHHBIMHU
MOTPEOHOCTSIMH.



METAINPEJIMETHBIE PE3YJIBTATbBI

MerTanpenMerHble pe3ylbTaThl OCBOEHHUS y4eOHOro mpeamera «bUOIOTHs BKIOYAIOT:
3HauuMble Ay (OPMUPOBAHUS MHUPOBO33PEHHUs OOYYAIOIMMXCS  MEXKAUCIUIIIMHAPHBIC
(MexnpeaMeTHbIe) O0IIeHayIHbIE TIOHSATHS, OTPAYKAIOIIUE IETOCTHOCTh HAYYHON KapTHHBI MHpa
U crienupuKy METOJ0B IMO3HAHUS, UCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPrHs,
sIBJICHHE, TPOIIECC, cucTeMa, Hay4dHbIH (akT, MPUHILMUI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TeopHsi, HccenoBaHue, HaOIIoJeHNne, U3MEpEeHHe, SKCIEPUMEHT U JApYyrue); YHUBEpCaJbHBIE
ydeOHbIe NEHCTBUS (ITO3HABATEIbHBIC, KOMMYHUKATHBHBIE, PETyJIATHBHBIC), 00ECIIEUNBAIONITIE
¢dbopmupoBanre (HYHKIMOHAIBHOW TPAMOTHOCTH U COLHUAIBHON KOMIETEHIIMH O0YyYarolmXxcs;
CIOCOOHOCTD o0 y4aromuxcs HCIOJIb30BaTh OCBOEHHBIE MEXIUCITUTITMHAPHBIC,
MHUPOBO33pEHUYECKHE 3HAHUS W YyHHUBEpCaJIbHbIE Yy4eOHbIE NEUCTBHS B IMO3HABATEILHONH U
COLMAJIBHOM ITPAKTHUKE.

B pesynbrare wu3ydeHuss OMOJOIMM Ha YpOBHE CpeqHero ooluero ooOpa3oBaHus y
oOyuaromierocss OyayT chopMUpOBaHBI MMO3HABATEIbHBIE YHUBEpCAJIbHBbIE yueOHBbIE IEHCTBUS,
KOMMYHUKATHBHBIE YHHUBEpCAJIbHBIC Y4EOHBIC JICUCTBUS, PETYISITUBHBIE YHUBEPCAJIbHbBIC
yueOHbl€ AeHCTBUS, COBMECTHAS JEATEIbHOCTD.

MerTanpenMeTHble pe3yiabTaThl OCBOCHHUS IMPOTpaMMbl CpPEIHEro OOIIero o0pa30BaHUS
JOJKHBI OTPaXKaTh:

OBjajieHHe YHUBEPCATBHBIMH Y4eOHbIMH MO3HABATEJILHBIMH AeHCTBUSIMMU:

1) 6a30BBI€e JOrHYecKUe AeliCTBHUS:

CaMOCTOSITENILHO (POPMYIHUpPOBATh W aKTyaJM3UPOBaTh NpoOlieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCMOJb30BaTh HPH OCBOCHWU 3HAHUN MNPUEMBI JIOTMYECKOTO MBILIUICHHUS (aHaju3a,
CHHTE3a, CpaBHEHMs, KJacCHU(UKalUK, OOOOULICHUS), pPACKpPHIBATh CMBICT OHOJIOTHYECKHX
MOHATHH (BBIACTSATh X XapaKTEpHbIE MPU3HAKH, YCTAHABIMBATE CBS3U C APYTUMU MOHITHSIMU);

OMpeNeNaTh 1ETH AeATEIbHOCTH, 3aJaBas IMapaMeTpbl M KPUTEPHH HUX JOCTHIKCHUS,
COOTHOCHUTH Pe3yJbTaThl IEATEIbHOCTH C TOCTABIEHHBIMU IIENISIMU;

WCIOJIb30BaTh OMOJIOTUYECKUE TOHATUS JJIs OOBSACHEHUs] (AaKTOB W SIBJICHUW KUBOU
MIPUPOJIBL;

CTPOUTH JIOTUYECKUE PpACCYXICHHS (MHIYKTUBHBIC, J€IyKTUBHBIC, IO AHAJIOTHH),
BBISIBIISITh 3aKOHOMEPHOCTH M MPOTHBOPEUHUSI B PACCMATPUBAEMBIX SIBJICHUSX, (POPMYIHPOBATH
BBIBOJIBI M 3aKJIIOUECHHUS;

MPUMEHSITh CXEMHO-MOJIEIbHBIE CPEACTBA JJIA MPEACTABJICHUs CYIIECTBEHHBIX CBS3€H U
OTHOIICHUI B M3y4aeMbIX OMOJIOTMYECKHUX OOBEKTaX, a TaKKe MPOTUBOPEUYHIl Pa3HOTO poja,
BBISIBJICHHBIX B PA3JIMYHBIX HH(POPMAIIMOHHBIX HCTOYHHKAX;

pa3pabaThIBaTh IJIAH PElICHUs MPOOIeMbl C yUETOM aHAIM3a UMEIOIIUXCS MaTepHalbHbIX
1 HeMaTepHAaIIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHBBI B JESITEIHLHOCTb, OIEHHBATh COOTBETCTBUE pPE3YJbTAaTOB IIEIIsM,
OLIEHUBATh PUCKH MOCIEACTBHUI NeATEIbHOCTH;

KOOPAMHUPOBATh U BBHIMOJHATH pabOTy B YCIOBUSAX peajbHOrO, BUPTYAIBHOTO W
KOMOWHUPOBAHHOTO B3aUMO/ICH CTBUS;

pa3BUBATh KPEATUBHOE MBIILICHUE TIPH PEIICHUH KU3HEHHBIX TTPOOIIEM.

2) 0a3oBbIe HCCIeT0BaATEIbCKHE AeliCTBUA:



BJIQJIETh HAaBBIKAMU Y4eOHO-HCCIIEOBATEIbCKON U MPOEKTHON JeATEIbHOCTH, HAaBBIKAMHU
paspeleHust mpooseM, CltoCOOHOCThIO U TOTOBHOCTBHIO K CaMOCTOSITEIBHOMY TOHCKY METOJIOB
peIIeHUs TPAKTUYECKUX 314, IPUMEHEHHUIO PA3IMYHBIX METOIOB ITO3HAHUS;

UCIIOJb30BaTh PA3JIMYHBIC BHJIBI JICATEIBHOCTH IO IOJXYYCHHIO HOBOI'O 3HAHHS, €ro
WHTEPIPETANHA, TPeOOPa30BAaHUIO0 W MPHUMEHCHUIO B YYCOHBIX CHUTYallHsSX, B TOM YHCIE ITPU
CO3JIaHUU YYEOHBIX U COIUATBHBIX MPOCKTOB;

(bopMHUPOBATh HAYIHBIA THIT MBIIIJICHHS, BJIaICTh HAYYHOW TEPMUHOJIOTHECH, KITFOUECBBIMH
MOHSATUSIMU U METOJAMH,

CTaBUTh U (OPMYJIMPOBATH COOCTBEHHBIC 3aJlauyd B OOPa30BATEIbHOM JEATCILHOCTH WU
KU3HEHHBIX CHTYAIUIX;

BBISIBJIATh TMPHUYUHHO-CIICJCTBCHHBIE CBSI3M W aKTyallM3UpOBaTh 3aJady, BBIIBUTAThH
TUNOTe3y €€ peIleHUs, HaXOIUTh apryMeHThl IS JOKa3aTelIhCTBA CBOUX YTBEPXKICHHI,
3a/1aBaTh MapaMEeTPhl U KPUTEPUU PEIICHUS;

aHAJIM3UPOBATh TMIOJIYYCHHbIE B XOJ€ pEIIeHUs 3aJauyd pe3yJbTaThl, KPUTHUECKU
OLIEHUBATh UX JOCTOBEPHOCTb, TPOrHO3UPOBATH U3MEHEHHE B HOBBIX YCIOBUSX;

JaBaTh OI[EHKY HOBBIM CHTYAIUsM, OL[EHUBATh MPHUOOPETEHHBII OMBIT;

OCYIIECTBIIATH IIeJIEHANIPABIEHHBIA MOMCK TEepeHoca CpPeAcTB U CHocoOOB JEHCTBUSA B
npo¢ecCHOHATIBHYIO CpPENy;

yMeTh [EpPEHOCUTh 3HaHWA B T[IO3HABATENbHYID M  MPAKTUYECKYI0  00JacTH
KU3HEICATCITHHOCTH;

YMETh UHTEIPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIaCTei;

BBIIBUTAaTh HOBBIC WJICH, NpEIJIaraTh OPHUTHHAJIBHBIC MOAXOABI W PEIICHUS, CTABHTh
POOJIEMBI U 33J1a4H, JOMYCKAIOIIE aTbTEPHATUBHBIC PEIICHUS.

3) padora ¢ uHpopmManueii:

OPHEHTUPOBATHCS B Pa3IMUHBIX MCTOUYHUKAX MHPOpMaluu (TekcTe yuyeOHOro mocodus,
HAy4YHO-TIOMYJISIPHOM JIMTEepaType, OMOIOTHIECKIX CIOBAPSX M CIIPABOYHHUKAX, KOMITHIOTEPHBIX
0azax naHHBIX, B HTepHeTe), aHAMM3UPOBATh HHPOPMAIHMIO pa3IHYHBIX BHAOB U (opMm
MIPEICTaBICHUS, KPUTHYECKH OIICHUBATH €€ JOCTOBEPHOCTh U HEMPOTHBOPEUNUBOCTE;

bopMyITHpOBaTh 3aMpPOCHl M TPUMEHSATH PA3JIMYHBIE METOIbI MPH TIOMCKE H OTOOpE
Ononornueckoi nHPpoOpMaIuK, HEOOXOAMMOH ISl BBIMTOJTHEHHS YIeOHBIX 337124,

NpUOOPETATh OMBIT WCIOJIH30BAHUS HH(POPMANHOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEPIIEHCTBOBAThH KYJIbTYyPY aKTUBHOTO M CIIOJIb30BAHUS PA3IMYHBIX MOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAJbHYIO (QOpMy TMpencTaBieHUs OHOIOrHYECcKO
uHdopmaruu (cxeMbl, rpauKu, TUarpaMmMbl, TAOJIUIIBI, PUCYHKH U JIPYTOE);

UCMOJb30BaTh HAYUYHBIM S3bIK B KauecTBE cpelncTBa NHpu pabore ¢ OHUOIOrHYEecKOi
uHboOpMaIMel: TPUMEHATh XUMHYECKHe, PU3NYeCKHe U MaTeMaTHUeCKHe 3HAKU U CHMBOJIBI,
dopmynbl, abOpeBuaTypy, HOMEHKJIATypy, MHCIONb30BaTh U MPeoOpa3OBbIBATH 3HAKOBO-
CHMBOJIMYECKHE CPEIICTBA HATJISITHOCTH;

BIIQJICTh HABBIKAMH pACIO3HABAHUS H 3aIMUThl  WH(OpPMANHUHA, WHPOPMAIMOHHON
0€3011aCHOCTH JTMYHOCTH.

OBi1ajieHHe YHUBEPCATBHBIMH KOMMYHHUKATHBHBIMH € CTBUSIMU:

1) o0menue:

OCYIICCTBIIATH KOMMYHHUKAIIMHA BO BCeX cepax KWU3HH, aKTUBHO y4aCTBOBATh B JHAJIOTE
WM JUCKYCCHU TIO CYIIECTBY OOCYKIaeMol TeMbl (YMEHHE 3a/1aBaTh BOIMPOCHI, BHICKA3bIBATH
CYKIICHUS OTHOCHTENHHO BBIOJHEHUS TIpeljaraeMoi 3a7add, YYWUTHIBAaTh HWHTEPEChl H
COTJIACOBAaHHOCTH TO3HIIMHA JPYTUX YUYACTHUKOB JUAJOTA UM JUCKYCCHH);



pacno3HaBaTh HeBepOaJbHbIE CPENCTBA OOLIEHUS, I[MOHMMAaTh 3HAYEHHUE COLUAIBHBIX
3HAKOB, PEINOCHIJIOK BO3HUKHOBEHHSI KOH(IMKTHBIX CUTYalUil, yMETh CMAr4aTh KOH(JIUKTHI U
BECTHU I1EPErOBOPBHI;

BJIQJIETh PA3IMYHBIMM CHOCOOaMM OOILIEHHS U B3aUMOACUCTBHUSA, MOHUMAaTh HAMEPEHUS
JpPYTUX JIIOJIEH, NPOSBISATh YBAKUTEIbHOE OTHOIIEHUE K COOECETHUKY U B KOPPEKTHOU (opme
(bopMyITHUpPOBaTh CBOM BO3PAXKECHHUS;

pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOK) TOYKY 3PEHHUS C HMCIOJIb30BAHHUEM SI3BIKOBBIX
CPEACTB.

2) coBMeCTHAas AeATEJbHOCTh:

MOHUMATh U MCIOJBb30BATh NMPEHMYIIECTBA KOMAaHAHON M WHAMBHIYaJbHOH pabOTHI MpH
penIeHnn OMOJIOTHYECKOl MpoOIeMBbl, 0OOCHOBBIBATE HEOOXOJMMOCTh ITPUMEHEHHSI TPYIIIIOBBIX
(dbopM B3auMOIEHCTBYS ITPU PEIIeHNU yueOHOM 3a1aun;

BbIOMpAaTh TEMAaTUKY U METOABI COBMECTHBIX AECHCTBUH € Y4ETOM OOLIMX HHTEPECOB U
BO3MOYKHOCTEH Ka)0r0 4IEHA KOJJIEKTUBA;

IIPUHUMATh LE€JIM COBMECTHOM J€ATEIbHOCTH, OPraHW30BBIBATH U KOOPAMHHUPOBATH
JNEUCTBHA MO €€ OCTHKEHHUIO: COCTAaBJIATH IUIAH JEHCTBUH, pAaCHpenensaTb PONIU C Yy4ETOM
MHEHUH y4aCTHUKOB, 00CYXJIaTh pPe3yJIbTaThl COBMECTHON PabOTHI;

OLIEHMBATh Ka4e€CTBO CBOETrO BKJIAJA M Ka)KJOro yYaCTHHKA KOMaH/bl B OOIIMI pe3ysbTat
0 pa3paboTaHHBIM KPUTEPUSIM;

IpejaraTh HOBBIE MPOEKTHI, OLIEHUBATh MJIEM C MO3UIMU HOBHU3HBI, OPUTMHAJIBHOCTH,
MPAKTUYECKON 3HAUYMMOCTH;

OCYILECTBJIATh IIO3UTUBHOE CTPAaTETMYECKOE TIIOBEACHHE B PpA3JIMYHBIX CUTYalUsX,
MPOSIBIISITH TBOPUECTBO U BOOOpakeHUe, ObITh MHUIIMATHBHBIM.

OgiaieHHe YHUBEPCATbHBIMH PEryJIATHBHBIMH AeHCTBUSIMH:

1) camoopranu3zanus:

UCIIOJIb30BaTh OMOJIOTMYECKHE 3HAHUS U BBIABJICHHS MNpOOJIEM M HMX PpELICHUs B
KHU3HEHHBIX U y4EOHBIX CUTYallUAX;

BbIOMpaTh HA OCHOBE OMOJIOrMYECKUX 3HAHUM 1IEJIEBBIE U CMBICIIOBBIE YCTAHOBKU B CBOMX
JEUCTBUAX U IOCTYNKAaxX IO OTHOLIEHUIO K XUBOM IPUPOJE, CBOEMY 310POBBIO0 U 310POBBIO
OKPY’KaIOIIUX;

CaMOCTOSITENIbHO OCYLIECTBIIATH ITO3HABATENBHYIO AESITENbHOCTD, BBISBIATH HMPOOJIEMBI,
CTaBuTh U (opMynMpoBaTh COOCTBEHHBbIE 3aJaud B 00pa30BaTEIbHOW MAEATEIBHOCTH M
KU3HEHHBIX CUTYyalUsX;

CaMOCTOSITENILHO COCTABJIATh IUIaH PELIEHUs MPOoOJIeMBbl C yU4ETOM UMEIOILIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U IPEANOUTEHUIH];

JlaBaTh OLEHKY HOBBIM CUTYalUsM;

pacMpATh paMKH y4eOHOr 0O peiMeTa Ha OCHOBE JIMYHBIX IPEANOUTEHHIH;

JieNlaTh OCO3HAHHBIM BHIOOD, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTD 3a PEIICHUE;

OLIEHUBATh IPUOOPETEHHDIH OIBIT;

Croco0cTBOBaTh (POPMHUPOBAHUIO U MPOSIBICHUIO IMIMPOKON 3PYIUIIUU B Pa3HBIX 001acCTAX
3HAaHMMN, TOCTOSIHHO MOBBIIIATh CBOM 00pa30BaTENbHbIN U KYJIbTYPHBIH YPOBEHbD.

2) CaMOKOHTPO.Ib:

JIaBaTh OIICHKY HOBBIM CHTYaIlUsIM, BHOCUTb KOPPEKTHBBI B JAEATEIbHOCTH, OLEHHBAThH
COOTBETCTBHE PE3YJIbTATOB LEIISAM;



BJIAJI€Th HaBbIKAMU [103HABATENbHOM pe(IeKcHM KaK OCO3HAHUS COBEpIIAEMbIX J1EHCTBUM
Y MBICIMTEJIbHBIX MPOLIECCOB, UX PE3YJIbTaTOB U OCHOBAHUM, UCIOIb30BaTh NPUEMBI pediiekcun
JUISL OLIEHKH CUTYAalllH, BEIOOpa BEPHOI'O PEILIECHUS;

YMETb OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PELIECHHUS 10 UX CHUKEHUIO;

IPUHUMATh MOTUBBI M apT'YMEHTHI APYTUX [IPH aHATM3€ PE3YJIbTATOB ACSITEIbHOCTH;

3) npuHsATHE ce0s U IPYTrUx:

MPUHUMATh ce0s, TOHUMas CBOM HEJJOCTATKH U TOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apryYMEHTHI APYTUX [IPH aHAIM3€ PE3YIIbTATOB AESSITEIBHOCTH;

IIPU3HABATh CBOE MPABO U NPaBO JPYrUX Ha OUIMOKH;

pa3BUBATh CIOCOOHOCTH MIOHUMATh MUP C MMO3ULIUU APYTOro YEIOBEKa.

NPEJAMETHBIE PE3YJIbTATBI

IIpenmeTHBIE PE3yabTaTBl OCBOCHMsS COJEp)KaHMUA yueOHoro mpeamera «buonorus» Ha
yriyOJIEHHOM ypOBHE OPHEHTHPOBAHBI Ha oOecriedeHre NpOoPHUIbHOro 00y4eHns 00y4aro X cs
O6uonmorny. OHU BKIIOYAIOT: cHeuu@uueckue Juis OHOJOTMM HAaydHble 3HAHUSA, YMEHHUS H
CrIocoObl JIEHCTBUM 110 OCBOGHHUIO, HMHTEPHNpEeTallud M MNpeoOpa3oBaHMIO 3HAHUN, BHJIBI
JEeATeIbHOCTU IO TOJYYEHUIO HOBBIX 3HAHUM M UX NPUMEHEHHIO B pa3IM4YHbIX Y4eOHBIX, a
TaKXKE B PEANIbHBIX KU3HEHHBIX cUTyauusax. IIpenqmerHsie pe3ynbTaThl NPEACTaBIEHbI 10 TOAAM
U3y4YEHUS.

[IpeameTtHble pe3yibTaThl OCBOEHHUs yueOHoro mnpenmera «buonorus» B 10 knacce
JOJKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTb 3HAHUN O MECTE U POJIM OUOJIOIMH B CUCTEME €CTECTBEHHBIX HayK, B
(OpMHUPOBAHUU €CTECTBEHHO-HAYYHOM KapTHHbI MHpa, B IIO3HAHUU 3aKOHOB MPUPONABI U
peleHuy npodJieM pallOHAIBHOTO MPUPOAOIOJIL30BAHUS, O BKJIa1€ POCCUHCKUX U 3apyOeKHbBIX
y4€HBIX B pa3BUTHE OUOJIOTUU;

BJIQJICHUE CHCTEMOM OMOJIOTMYECKMX 3HAHWUM, KOTOpas BKIIIOYAET: OCHOBOIIOJAralolye
Ouonoruyeckue TEPMHUHBI M TMOHATUS (KU3Hb, KIJIETKa, OpPraHu3M, MeTa0oJM3M, TOMeocCTas,
CaMOperyJisilius, CaMOBOCIIPOU3BEIEHUE, HACIIENCTBEHHOCTb, N3MEHUNBOCTD, POCT U PAa3BUTHE),
Oouonornueckue Teopun (kierouHas teopust T. IlIBamna, M. Ilneiinena, P. Bupxosa,
XpOMOCOMHasi Teopusi HaclencTBeHHocTH T. Moprana), yuenus (H. . BaBunoBa — o neHTpax
MHOr0o00pasus U IMPOUCXOXKIECHUS KYJIbTYPHBIX PACTE€HUI), 3aKOHBI (€AMHOO0Opa3us MOTOMKOB
IIEPBOI0 MOKOJIEHHUS], pacUIeNJIEHHs, YUCTOTHI FaMeT, HE3aBUCUMOr0 HacienoBanus ['. Mennens,
TOMOJIOTHYECKUX PSIOB B HaclencTBeHHOM wu3MeHuuBoct H. W. Basunosa), mpuHIUIBI
(KOMITJIEMEHTapHOCTH );

BJIaJICHHE OCHOBHBIMM METOJaMM Hay4HOrO MO3HAHMS, MCIOJIb3YEeMbIX B OMOJIOrMUECKUX
MICCIIEIOBAHUAX KUBBIX 0OBEKTOB (OIUCAHUE, U3MEpPEHHE, HAOII0JeHHE, SKCIIEPUMEHT);

YMEHME BBIACIATh CYLECTBEHHBIE NPU3HAKH: BUPYCOB, KIETOK IPOKAapHOT U JyKapHOT,
OJTHOKJICTOUHBIX U MHOT'OKJIETOYHBIX OPraHU3MOB, B TOM 4Mcie OakTepuid, rpuOOB, pacTeHHH,
KUBOTHBIX M Y€JIOBEKA, CTPOCHUSI OPraHOB U CHUCTEM OPraHOB PAaCTEHUH, JKUBOTHBIX, YEJIOBEKa,
MIPOLIECCOB  )KU3HENEATEIbHOCTH, NPOTEKAIOUIMX B OpraHU3Max pacTeHHUHl, >KUBOTHBIX MU
4eNioBeKa, OMOJOrHYeCKUX MPOLIECCOB: 0OOMEHA BelIecTB (MeTabo3M), IPEBpaLCHUs YHEPTUH,
OpoXkeHusi, aBTOTPOPHOI0 U TE€TEepPOTPO(HOr0 TUIIOB MUTAHUS, (POTOCHHTE3a M XEMOCHHTE3a,
MUTO33a, Meilo3a, raMeToreHesa, SMOpHuoreHes3a, oCTIMOPUOHAILHOTO Pa3BUTHUS, Pa3MHOKEHHUS,
WHIUBUAYATbHOTO pa3BUTHS OpraHu3Ma (OHTOTEHEe3a), B3aUMOJEHCTBUS T€HOB, I'eTepo3Hca,
HCKYCCTBEHHOT'0 0TOO0pa;

YMEHHUE YCTAHABJIMBATh B3aMMOCBS3M MEXAY OPraHOMAAMHU KIETKH M UX (YHKIMIMH,
CTPOEHHMEM KJIETOK pa3HBbIX TKaHeH M UX QYHKIHUSIMHU, MKy OpraHaMU M CUCTEMaMHU OpPTraHOB Y



pacTeHui, >KUBOTHBIX M YeNOBeKa W WX (PYHKUHUAMU, MEXKAY CHCTEMaMHd OpraHOB M HUX
GYHKUMSIMHM, MEXAY 3TalaMd OoOMEHa BEIIEeCTB, 3TallaMU KJIETOYHOTO IUKJIA U KU3HEHHBIX
LUKIOB OPraHM3MOB, J3TanaMyd AMOPHOHAJIBHOI'O pa3BUTUS, TE€HOTUIIOM U (EHOTUIIOM,
¢eHoTunoM U (hakTOpaMu cpeabl OOUTAHUS;

YMEHHE BBISIBIATH OTJIMYUTENIbHbIE MPU3HAKU JKUBBIX CHCTEM, B TOM YHCJIE PAacCTEHUH,
KUBOTHBIX U Y€JIOBEKa;

YMEHHE MCIO0Ib30BaTh COOTBETCTBYIOUIME aPTyMEHTHI, OMOJOrMUYECKYI0 TEPMUHOJIOTHUIO U
CHUMBOJIMKY JIJIsl JOKA3aTeJIbCTBA POJICTBA OPraHM3MOB Pa3HbIX CUCTEMATUYECKHUX T'PYIIIL;

YMEHHE pelaTh OMOJOTMYecCKHe 3a/1ayd, BBIABISTE NPUYUHHO-CICACTBEHHBIE CBSI3U
MEXAY HCCIEeIyEMbIMH OHOJIOTMUYECKUMH TMPOLIECCAMH U SIBIIGHUSMHM, JEJIaTh BBIBOJBI U
MPOrHO3bI HA OCHOBAHUH TMOJTY4EHHBIX PE3YJIbTATOB;

yMEHHUE BBIIOJIHATH J1a00paTOpHBIE M MpaKTUYECKHe paboThl, COONIONATH IMpaBUia IpU
paboTe ¢ yueOHBIM U J1abOpaTOPHBIM 000PYAOBAHUEM;

YMEHHE BBIIIBUTaTh THUIOTE3bl, MPOBEPATh MX OSKCIEPUMEHTAIBbHBIMU CpPEICTBAMH,
bopMynupys 1eNb HCCIeI0BaHus, aHATM3UPOBATh MOJIyYEeHHBIE Pe3yJIbTaThl U JIeJaTh BHIBOJIBI;

YMEHHE Yy4acTBOBAaTh B y4eOHO-MCCIIEIOBATENbCKON paboTe Mo OMOIOrHH, SKOJOTHUU U
MEIUIMHEe, TPOBOAUMON Ha 0a3e IMIKOJbHBIX HAyYHBIX OOINECTB, W MYyOJUYHO MPEICTaBISATh
MOJy4YEHHBIE PE3YIbTAThl HA YUICHUYECKUX KOHQepeHITusX;

YMEHHE OLEHUBAaTh OSTHYECKHE AacCMeKThl COBPEMEHHBIX HCCIEIOBaHUI B 00JIacTH
OMoNOrMM W MeIuIUHBl (KJIOHHPOBAHME, HMCKYCCTBEHHOE OIUIOJOTBOPEHHE, HANpPaBICHHOE
M3MEHEHUE T€HOMA U CO3/IaHH€ TPAHCI'€HHbIX OPraHU3MOB);

YMEHHUE OCYIIECTBIISITh OCO3HAHHBIN BBIOOP Oyayieit mpodeccuoHanbHOl AesTeIbHOCTH B
obyiact OGMOJIOTUH, METUIIMHBI, OMOTEXHOJIOTUH, BETEpUHAPUH, CEIbCKOT0 X031CTBa, MUIIEBON
MIPOMBILIJIEHHOCTH, YTIyOlaTh I03HABAaTENbHBI HMHTEpPEC, HAIpPABJICHHBII Ha OCO3HAHHBIM
BBIOOP COOTBETCTBYIOIIEH TMpodeccndn W TpoAoLKeHHue Ouojorndeckoro oOpa3oBaHUS B
OpraHHu3alMsIX CPeHEro Mpo(eccuoHaIFHOrO U BBICIIEr0 00pa30BaHMUs.

[IpenmeTHble pe3ysbTaThl OCBOEHHUs yueOHoro mnpeamera «buonorus» B 11 Knacce
JOJDKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTb 3HAHUN O MECTE U POJIM OMOJIOTMH B CUCTEME €CTECTBEHHBIX HayK, B
(OpMHPOBAaHUU COBPEMEHHOH €CTECTBEHHO-HAYYHOW KapTHUHBI MHpa, B TO3HAHUH 3aKOHOB
MPUPOJIbl U PELIEHUH DKOJIOTMYECKUX IPOOJEM UeIOBEYECTBA, a TAK)KE B PELICHHHM BOIPOCOB
palMOHANIBHOIO MPUPOJONOJIb30BaHUSA, U B (OPMUPOBAHUU IIEHHOCTHOI'O OTHOIIEHUS K
npupoje, OOIIEeCTBY, YElIOBEKY, O BKJaJ€ POCCUHUCKHX U 3apyOeXKHBIX YUYEHBIX-OMOIOrOB B
pa3BuTHE OHMOJIOTHY;

YMEHHE BJaJIeTh CUCTEMOW OMOJIOrMYeCKUX 3HAHHWM, KOTOpasl BKIIIOYAET OMpPEAesIeHUs U
NOHMMaHHE CYIIHOCTH OCHOBOIOJIATAIOMIMX OHOJOTHYECKMX TEPMHHOB U TMOHATUH (BHI,
sKocucTreMa, Ouocdepa), Ouonornueckue Tteopuu (dBomonuoHHas Teopus Y. JlapBuHa,
CHUHTETHYecKasi Teopus sBosrounu), yueHus (A. H. CesepuoBa — 0 NmyTsSX M HalpaBIEHUSAX
ssomonnu, B.W. BepHaackoro — o 6uocdepe), 3aKoHbl (reHeTnueckoro paBHoBecus [[x. Xapau
u B. BaitnOepra, 3aponsimeBoro cxoacrsa K. M. bopa), npaBuna (Muanumyma FO. JIuGuxa,
9KOJIOTMYECKON MU PAMHIBI SHEPTUN ), TUTIOTE3bI (runoTe3a «mupa PHK» V. I'mnbepra);

YMEHHME BIAJ€Th OCHOBHBIMM METOJAMHU HAY4YHOI'O TII03HAHUS, HCHOJIb3YEMbIMU B
OMOJIOTMYECKUX HCCIIeIOBAaHUSAX KHUBBIX OOBEKTOB M SKOCHUCTEM (OMHCAHHE, H3MEpEHUE,
HaOJIoIeHNe, SKCIIEPUMEHT), CIIOCOOAMHU BBISBICHUS U OLEHKH AHTPOIOTEHHBIX W3MEHEHHH B

MIPUPOJIE;



YMEHHUE BBIIEATh CYLIECTBEHHbIE IPU3HAKU: BHUJOB, OHUOr€OLEHO30B, 3KOCHCTEM H
o6uocdepbl, CTAOMIM3UPYIOIIEro, JBIKYILIETO M Pa3pbIBAIOLIEr0 €CTECTBEHHOro oTdopa,
JUTONATPHYECKOT0 M CHMITATPUIECKOTO BUA000PA30BAHUS, BIUSHUS ABMIKYIHX CHJI DBOJFOIHH
Ha TeHO(OH MOITYJISIHH, PHCIIOCOOIIEHHOCTH OPTaHW3MOB K Cpele OOMTaHUs, YepeOBAHMUS
HaIpaBJICHUH BOJIIOIIH, KPYTOBOPOTa BEIIECTB M MTOTOKA SHEPTHH B IKOCUCTEMAX;

YMEHUE YyCTaHABIMBATh B3aUMOCBS3M MEXAY NPOIECCAMH DBOJIONHHU, IBUKYIIUMH
CHJIAMH aHTPOITOTE€He3a, KOMITOHEHTAMHU PA3JIMYHBIX YKOCHCTEM M TPHCIOCOOJICHHSIMA K HUM
OpraHU3MOB;

YMEHUE BBIABIISITh OTIMUUTEIbHBIC TPU3HAKU JKUBBIX CHCTEM, IIPUCIOCOOICHHOCTh BUIOB
K cpeae oOuTaHWs, aOMOTHYECKMX M OMOTHYECKHMX KOMIIOHEHTOB 3KOCHCTEM, B3aMMOCBS3EH
OpraHM3MOB B COOOIIIECTBAX, AHTPOIIOI' éHHBIX U3MEHEHUH B 3KOCHCTEMaX CBOEH MECTHOCTH;

YMEHHUE UCIOIb30BaTh COOTBETCTBYIOIINE APTyMEHTHI, OMOJIOTMYECKYI0 TEPMHUHOJIOTHIO U
CHUMBOJIUKY JUJI1 JOKa3aTeJIbCTBA POJACTBA OPraHU3MOB pPa3HBIX CHCTEMAaTHYECKHX TpYIII,
B3aMMOCBSI3U OPraHM3MOB M Cpe/lbl OOMTaHUs, €JUHCTBA YEJOBEYECKUX pac, HEOOXOAMMOCTH
COXpaHEHUs MHOrooOpa3usi BHIOB M IKOCHCTEM KaK YCJIOBHUS COCYIIECTBOBaHHs MPHUPOJbI U
4eJI0BEYECTBa;

yMEHHUE pelaTh OWOJOrMYecKHe 3a/lauyd, BBIABIATH NPUUYNHHO-CIIEACTBEHHBIE CBSI3U
MEXAY HCCIelyeMbIMH OHOJOrMYECKMMM MpollecCaMd M SIBJIECHUSAMM, JelaTb BBIBOJBl U
IPOrHO3bI HA OCHOBAHUU MOJIyY€EHHBIX PE3YJIbTaTOB;

YMEHME BBIIOJIHATH Ja00paTOpHblE U NMpaKTUYecKue paboThl, cOOM0NaTh MpaBuia MpPU
paboTe ¢ yueOHBIM H JIA0OPAaTOPHBIM 00OPYIOBAHHUEM;

YMEHUE BBIIBUTATh THUIOTE3bl, MPOBEPSITH HMX OSKCHEPUMEHTAIBHBIMH CpPEICTBAMH,
(bopMyIupys 1eNb HCCISI0BAHNUS, AHATU3UPOBATH IMOJTYUYEHHBIC PE3yJIbTAThl U JAETaTh BHIBOIBI;

yMEHHE Y4YacCTBOBATh B y4eOHO-MCCIIENOBATENIbCKOW paboTe Mo OWOJOrUH, SKOJOTUU M
MEIUIMHE, TPOBOIMMONM Ha 0a3e MIKOJBHBIX HAaYYHBIX OOLIECTB, U MyOJIMYHO MPEACTABISTH
MOJY4YEeHHBIE PE3YNIbTaThl HA YUCHUYECKUX KOH(EPEHIINSX;

YMEHHUE OIICHWBATh THUIOTE3bl M TEOPHUHM O TMPOMCXOXKICHUM >KU3HM, YEIOBEKa U
YeJIOBEYECKUX pPac, O MPHYMHAX, MOCIEACTBUAX M CHOCO0ax MpeNoTBpAlIeHHs TI00aJbHBIX
W3MEHEeHul B buocdepe;

YMEHHUE OCYIIECTBISITh OCO3HAHHBIN BEIOOD Oyay1ieil mpodeccnoHaabHOM e TeIbHOCTH B
obmactT  OMOJNIOTMH, OSKOJIOTHHM, HPUPONOMNOJIb30BAHUS, MEIMIMHBL, OHWOTEXHOJIOTHH,
IICUXOJIOTUH, BETEPUHAPUHU, CEIbCKOIO XO3sMCTBA, MUIIEBOH IPOMBIIIJIEHHOCTH, YIIyOJIsATh
IIO3HABATENIbHBIII MHTEpeC, HalpaBIEHHbIH HAa OCO3HAHHBIH BBIOOP COOTBETCTBYIOLIECH
npodeccu U MPOAODKEHHE OHOJIOTMYECKOro o0pa3oBaHMs B OpraHU3alMsIX CPEAHEro
npodeccuoHaNIbHOro U BBICLIIETO o0pa3zoBaHUsL.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

HaumeHoBaHMe pa3ie/ioB U TeM
NPOrpaMmablI

KoanuecTBo yacoB

Bcero

KonTpoabubie
padoThI

IIpakTnueckue

padoThbI

JiIeKTpPOHHbIE (LU POBbLIE)
o0pa3oBaTebHbIEPECYPChI

buonorus xak HayKa

Yuebnuk «O01mast OMoorusi.
YrnyOniennslit ypoeHs. 10 kiacc»
B.b 3axapos, C.I'. MamoHTOB,
SIKnacchttps://www.yaklass.ru/,
https://resh.edu.ru/

JKuBbIe CHCTEMEBI U HX HU3YyUYCHHUC

Vuebnuk «O01mmast Ouoorusi.
YrnyGnennslit ypoens. 10 knacc»
B.b 3axapos, C.I'. MaMoOHTOB,
SIKmacchttps://www.yaklass.ru/,
https://resh.edu.ru/

buonorus kinetku

Vyebuuk «O01as Onoaorusi.
VYrny6nennsiit ypoeHs. 10 knaccy
B.b 3axapos, C.I'. MamoHTOB,
SIKnacchttps://www.yaklass.ru/,htt
ps://resh.edu.ru/

XumMuueckas OpraHu3anysa KJICTKH

10

VYuebnuk «O01mast OMoiorusi.
VYrnyOnennsiit ypoeHs. 10 kiacc»
B.b 3axapos, C.I'. MamoHTOB,
SIKnacchttps://www.yaklass.ru/,htt
ps://resh.edu.ru/

Crtpoenne u QyHKIHH KIETKA

Vuebunk «O0111ast OMOJIOr Ul
VYrny6nennsiit ypoens. 10 kmaccy
B.b 3axapos, C.I'. MamoHTOB,
SIKmacchttps://www.yaklass.ru/,htt
ps://resh.edu.ru/

OOMeH BellecTB U IpeBpalieHUe SHEPrUH B
KIIeTKE

Vuebunk «O0111ast OMOIOr Ul
VYrny6nennsiit ypoeHs. 10 kmaccy
B.b 3axapos, C.I'. MamoHTOB,
SIKnacchttps://www.yaklass.ru/, htt
ps://resh.edu.ru/

Hacnencrsennas nndopmanus u peanusamnus
€€ B KIIETKE

Yueouuk «O061mas Ouoaorus.
VYrny6nennsiit ypoeHs. 10 kmaccy
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B.b 3axapos, C.I'. MamoHTOB,
SIKnacchttps://www.yaklass.ru/ htt
ps://resh.edu.ru/

JKU3HEHHBIN IUKIT KJIETKU

Vuebnuk «O0111ast OMOIOr sl
VYraybneHnsiii ypoens. 10 kmace»
B.b 3axapos, C.I'. MamoHTOB,
SIKnacchttps://www.yaklass.ru/, htt
ps://resh.edu.ru/

Ctpoenue 1 GyHKIIUU OPraHU3MOB

17

Vuebunk «O0111ast OMOIOTr Ul
VYrny6nennsiit ypoeHs. 10 kmaccy
B.b 3axapos, C.I'. MamoHTOB,
SIKmacchttps://www.yaklass.ru/, htt
ps://resh.edu.ru/

10

PasmHoxeHue u Pa3BUTHUEC OPraHU3MOB

Vuebnuk «O01mast Ouoorusi.
VYrny6nennsiit ypoeHs. 10 kmaccy
B.b 3axapos, C.I'. MamoHTOB,
SAKmacchttps://www.yaklass.ru/, htt
ps://resh.edu.ru/

11

TI'enetnka — HayKa O HaCJICACTBCHHOCTU U
U3MCHYHUBOCTHUOPraHu3MOB

Yuebuuk «O061mas 6uojaorus.
YrnyOieHnslit ypoeHs. 10 knacc»
B.b 3axapos, C.I'. MaMoHTOB,
SIKnacchttps://www.yaklass.ru/, htt
ps://resh.edu.ru/

12

3aKoHOM CPHOCTH HACJICACTBCHHOCTU

10

VYuebuuk «O01mas OMoIorus.
VYrny6nennsiii ypoeHs. 10 kmaccy
B.b 3axapos, C.I'. MaMOHTOB,
SIKmacchttps://www.yaklass.ru/, htt
ps://resh.edu.ru/

13

3aKOHOM CPHOCTH UBMCHYHNBOCTH

VYuebnuk «O01mmast OMoorusi.
YrnyGnennslit ypoeHs. 10 knacc»
B.b 3axapos, C.I'. MamoHTOB,
SIKnacchttps://www.yaklass.ru/,htt
ps://resh.edu.ru/

14

I'eneTnka yesoBeka

VYuebnuk «O061mas Guoaorus.
VYrnyOieHnslit yposeHs. 10 knacc»
B.b 3axapos, C.I'. MaMoHTOB,
SIKnacchttps://www.yaklass.ru/,htt
ps://resh.edu.ru/

15

Cenexuust OpraHu3MoB

VYuebnuk «O01mast OMoiorusi.
VYrnyGnennslit ypoens. 10 kmaccy
B.b 3axapos, C.I'. MamMOHTOB,
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SIKmacchttps://www.yaklass.ru/,htt
ps://resh.edu.ru/

16

Buorexnosiorust ¥ cHHTETUYECKAsE OMOJIOT U

Vuebuuk «O01mast Ouoorus.
YrryoneHHbId ypoBeHb. 10 kmacc»
B.b 3axapos, C.I'. MamoHTOB,
SIKnacchttps://www.yaklass.ru/, htt
ps:/fresh.edu.ru/

17

PesepBHOE Bpems

VYuebnuk «O01mast OMonorusi.
YrnyGnennsiit ypoens. 10 kmaccey
B.b 3axapos, C.I'. MamMOHTOB,
SKmacchttps://www.yaklass.ru/, htt
ps://resh.edu.ru/

OBLIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

102

29
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https://www.yaklass.ru/
https://www.yaklass.ru/

11 KJIACC

Ne n/m

HaumeHOBaHMe pa3iesioB U TeM
MPOrpaMMsl

KoaunuecTBo yacos

Bcero

KoHnTpoJbHbIe

padoThI

IIpakTnueckue
padoThI

JIEKTPOHHBIE

(uudposbie)
oOpa3oBaTe/bHbIE

pecypchl

3apoKJIeHUE U Pa3BUTHE
IBOJIFOLIM OHHBIX
IPEACTaBICHUN B OMOJIOTHH

Vuebunk «O0111ast OMOJIOTr .
VYrny6nennsiii ypoeHs. 11 kmacey
B.b 3axapos, C.I'. MamoHTOB,
SIKmacchttps://www.yaklass.ru/,
https://resh.edu.ru/, KUM EI'D

MuKpO3BONIIOLIHS U €€ pe3yIbTaThI

14

Vuyebnuk «O0mmast Ouoorusi.
YrnyOneHnsIit ypoBeHs. 11 kiacce»
B.b 3axapos, C.I'. MamoHTOB,
SIKnacchttps://www.yaklass.ru/,
https://resh.edu.ru/, KUM EI'D

MaxkposBoJIIOIUS U €€ Pe3yIbTaThl

Yuebuuk «O01mas 6uoaorus.
YrnyOieHnsIit yposeHs. 11 knace»
B.b 3axapos, C.I'. MamoHTOB,
SIKmacchttps://www.yaklass.ru/,
https://resh.edu.ru/, KUM EI'D

HpOI/ICXO)K)IeHI/Ie N Pa3BUTHC )XU3HU HA

3emiie

15

1.5

VYuyebnuk «O01mast OMosorusi.
Yrny6nennsiii ypoeHs. 11 kmaccy
B.b 3axapos, C.I'. MamMOHTOB,
AKnacchttps://www.yaklass.ru/,http
s://resh.edu.ru/, KUM EI'D

HpOI/I CXOXIACHUEC YCIIOBCKA —
AHTPOIIOICHE3

10

VYuebnuk «O0mmast OMoIorusi.
YrnyOneHnsIit ypoBeHs. 11 kiacce»
B.b 3axapos, C.I'. MaMOHTOB,
AKnacchttps://www.yaklass.ru/,http
s://resh.edu.ru/, KUM EI'D

DKoJIorusi — HaykKa o
B3aUMOOTHOIICHUSIX OPTaHU3MOB
Y HAJIOPTaHU3MEHHBIX CUCTEM C
OKpY’Karollen cpenou

0.5

Vuebnuk «O0111ast OHOIOrUsl.
YrnyOieHnsIit ypoBeHs. 11 knace»
B.b 3axapos, C.I'. MamoHTOB,
AKnacchttps://www.yaklass.ru/,http
s://resh.edu.ru/, KUM EI'D

OpFaHI/ISMLI " cpcaa oOuTaHus

1.5

VYuyebnuk «O01mast OMoorusi.
VYrnyOnennsiit ypoens. 11 kiacce»
B.b 3axapos, C.I'. MamoHTOB,
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https://www.yaklass.ru/
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AKnacchttps://www.yaklass.ru/,http
s://resh.edu.ru/, KM EI'D

DKOJIOTHS BUOB U MOMYJIAIINI

0.5

Vuebnuk «O0111ast OHOIOrusl.
YrnyOieHnsIit yposeHs. 11 knacce»
B.b 3axapos, C.I'. MamoHTOB,
AKnacchttps://www.yaklass.ru/,http
s://resh.edu.ru/, KUM EI'D

DKOJIOTHS COO6H.[€CTB . DKOJIOTUYECKHE
CUCTEMBI

12

0.5

VYuyebnuk «O01mast OMoorusi.
VYrnyOnennsiit ypoeHs. 11 kiacce»
B.b 3axapos, C.I'. MamoHTOB,
AKnacchttps://www.yaklass.ru/,http
s://resh.edu.ru/, KUM EI'D

10

buocdepa — rmodanpHas IKOCUCTEMA

VYuyebnuk «O01mast OMoIorusi.
YrnyGiennslit yposens. 11 kmace»
B.b 3axapos, C.I'. MaMOHTOB,
AKnacchttps://www.yaklass.ru/,http
s://resh.edu.ru/, KM EI'D

11

UYeioBek U OKpysKarolas cpeia

Vuebunk «O011ast OMOIOr UL
YrryOneHHbIH ypoBeHb. 11 kimacce»
B.b 3axapos, C.I'. MamoHTOB,
AKnacchttps://www.yaklass.ru/,http
s://resh.edu.ru/, KUM EI'D

12

Pe3zepBHOE BpeMs

VYuyebnuk «O01mast OMoorusi.
VYrnyGnennsiit ypoeHs. 11 kiacce»
B.b 3axapos, C.I'. MamoHTOB,
AKnacchttps://www.yaklass.ru/,http
s://resh.edu.ru/, KUM EI'D

OBLIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

102

7.5
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJTIACC
KosmuecrBo yacos
Ne Hdara DJIeKTPOHHBIE Hu(poBbIE
Tema ypoka Konrtpoabnbie | IIpakTuyeckue
n/n Bcero u3yuyeHusi | oOpa3oBaTesibHbIE PeCypChl
padoThI padoThI
Yueounk «O01mmas Ouoaorus.
buosorus kak KomisekcHas VYray6nennsiii yposens. 10 kmacey
1 HAyKa U KaK 4acTb 1 B.b 3axapos, C.I'. MamMOHTOB,
COBPEMEHHOT0 00IIeCTBa SIKnacchttps://www.yaklass.ru/,
resh.edu.ru
JKuBbIe cUCTEMBI U UX
2 . 1 SIKnacchttps://www.yaklass.ru/
CBOICTBa
VYpoBHEBas opranu3anus
3 P P 1 SKnacchttps://www.yaklass.ru/
JKUBBIX CUCTEM
Hcropust OTKpBITHS 1
4 n3ydeHus kiaetku. Knetounas 1 SAKnacchttps://www.yaklass.ru/
TeopuUs
MeTobl MOJIEKYJIIPHOU H
KJIETOUHON OMOJIOTHH.
[TpakTueckas padota
«M3ydeHne MeTon0B
5 KJIETOYHOM Onosoruu 1 0.5 AKnacchttps:/www.yaklass.ru/

(xpomatorpadus,
anekTpodopes,
muddepeHnaibHoe
ueHtpudyruposanue, [11{P)»



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

XUMHUYECKUI COCTaB KJIETKHU

SIKmacchttps://www.yaklass.ru/

MuHepanbHbIE BEeCTBa

7 KJICTKH, UX OHOJOrHYecKas SKmacchttps://www.yaklass.ru/
pOJIb
Opranuueckue BeniecTsa
KICTKH — IR y yq6e6HHK «UO6111a;1 6noljz)omg.
riIyOJeHHEIH ypoBeHsb. 10 kmace»
g JlaboparopHas pabora 05 B,};S 3axapOB,y 2.1". MamoHTOB,
«Obnapyxenue Genkos ¢ SIKnacchttps://www.yaklass.ru/
HOMOH‘[EIO Ka9eCTBCHHBIX https://resh.edu.ru/subject/lesson/3840/
peaxuuin»
Vuebunk «O01mas OMoIorus.
Yry6nennslit yposens. 10 knace» B.b
9 CaoiicTBa, Ki1accupuKanms u 3axapos, C.I. MaMOHTOB,
GyHKIIUU OEIKOB SKmacchttps:/www.yaklass.ru/
https://resh.edu.ru/subject/lesson/3840/
Yuebnuk «O01mas OMoIorus.
Yriyonennsiii yposens. 10 knace» B.b
10 Opraxnyeckue BeecTsa 3axapos, C.I'. MaMOHTOB,
KJIETKH — YTJI€BOJIBI SAKnacchttps://www.yaklass.ru/
https://resh.edu.ru/subject/lesson/3840/
VYuebuuk «O01mas OMoI0rus.
Oprammicckie BemecTsa Yry6nennslit ypoens. 10 knace» B.b
11 3axapos, C.I'. MamoHTOB,
IITSTRH — ITHITHJAEL SKmacchttps:/www.yaklass.ru/
https://resh.edu.ru/subject/lesson/3840/
Hyxneunnossie kucnotsl. JJHK Vuebnuk «O61as ouonorus.
12 u PHK. JlaGopaTopHnas pabota 0.5 Vriy6nennsiii ypoBeb. 10 kmace» B.b

((I/ICCHeHOBaHI/IC HYKJICMHOBBIX
KHCJIOT, BBIJICJIICHHBIX U3

3axapos, C.I'. MaMoHTOB,
SIKnacchttps://www.yaklass.ru/
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KJICTOK pa3JIM4YHbIX

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

OpraHU3MOBY
Yuebnuk «O01mas OMoaorus.
Crpoenue u pynkipu ATO. Vriy6ensblit yposens. 10 knace» B.B
13 Hpyrue 3axapos, C.I'. MaMOHTOB,
HYKJI€03UATPH(OCHATEI SIKnacchttps:/www.yaklass.ru/
(HT®) https://resh.edu.ru/subject/lesson/3840/
YuebOuuk «O0111ast OMoJIOrusl.
Cexsennposanue JJHK. Vruy6nennsiii yposens. 10 kmace» B.b
14 Merozs reHomukm, 3axapos, C.I'. MamoOHTOB,
TPaHCKPUIITOMUKHU, SAKnacchttps://www.yaklass.ru/
MPOTEOMHUKH https://resh.edu.ru/subject/lesson/3840/
VYuebuuk «O0111ast MO0 UL,
MeTotbt CTpyKTY pHO Yrnyonennsiit yposens. 10 kmace» B.b
15 3axapos, C.I'. MamMOHTOB,
Ouonoriy SKnacchttps:/www.yaklass.ru/
https://resh.edu.ru/subject/lesson/3840/
VYuebuuk «O01mas OMoIorus.
Yryonennsiii yposens. 10 kinace» B.b
Tunel KJIETOK.
16 3axapos, C.I'. MaMOHTOB,
Hpoxapuomiieckas kierka SKmacchttps://www.yaklass.ru/
https://resh.edu.ru/subject/lesson/5383/
CTpOCHIE 3YKAPHOTHUECKOT Vuebnuk «O01mast Ouoorusi.
Yriy6nennsiii yposens. 10 kmace» B.b
kierku. [Ipaktuueckas pabora
17 . 0.5 3axapos, C.I'. MamMOHTOB,
«HSYIICHHUG CBOMCTB SKnacchttps:/www.yaklass.ru/
KICTOYHOH MeMOpaHBD https://resh.edu.ru/subject/lesson/5383/
13 IToBepXHOCTHBIN anmapar Vuebnuk «O61ast Onosuorus.

KIICTKH

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

OnHomeMOpaHHBIE OPraHOUIbI
kierku. [Ipaktuueckas pabora

Yuebuuk «O011ast OMoIorHsl.
Yriryonensslit yporens. 10 kiace» B.b

19 «3yuenue nBUKEHUS 0.5 3axapos, C.I'. MaMOHTOB,
[UTOIIA3MBI B PACTUTEIHHBIX SAKnacchttps://www.yaklass.ru/
KJIETKaX) https://resh.edu.ru/subject/lesson/5383/
[TomyaBTOHOMHBIE OpPraHOUABI
KIETKH: MUTOXOHIPHH, VYuebnuk «O01mast OMoorusi.
Yriny6nennsiii ypoens. 10 knacce» B.b
macTuabl. JlabopatopHas
20 0.5 3axapos, C.I'. MamoHTOB,
pabora «Hccaenosanne SKmnacchttps://www.yaklass.ru/
TLIASMOITH3A H CTLIASMOIHS B https://resh.edu.ru/subject/lesson/5383/
paCTUTENbHBIX KIIETKAX)
Yuebnuk «O01mas OMoIorus.
HeMeMGpaHHbIe opraHomIs! VYriryonensslit yposens. 10 kiace» B.b
21 3axapos, C.I'. MamMOHTOB,
KIeTIH SIKnacchttps://www.yaklass.ru/
https://resh.edu.ru/subject/lesson/5383/
VYuebnuk «O01mast OMoiorusi.
VYriy6nennsiii ypoens. 10 knacce» B.b
22 Crpoenue u PyHKIUU siapa 3axapos, C.I'. MaMOHTOB,
SKnacchttps://www.yaklass.ru/
https://resh.edu.ru/subject/lesson/5383/
CpaBHUTENBHAS
XAPAKTEPHCTHKA KIETOK qu6HI/H§ «O01mas 6uoIIorHsL.
sykapuor. JTaGopaTopHas Yriy6nennsiit ypoens. 10 knacce» B.b
23 0.5 3axapos, C.I'. MamMOHTOB,

paboTa «/3yueHue cTpoeHus
KIIETOK Pa3IHMYHbIX
OpraHU3MOBY

SKnacchttps://www.yaklass.ru/
https://resh.edu.ru/subject/lesson/5383/
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AccuMunanus u
TUCCUMHUIISIIAS — IBE
CTOPOHBI MeTaboym3Ma. THIbI
0o0MEHa BEIICCTB.

Yuebuuk «O011ast OMoIOrHsl.
Yriyonensslit yporens. 10 kiace» B.b

24 JlabopartopHas pabora 3axapos, C.I'. MamMOHTOB,
«3ydyeHne KaTaIuTHY €CKOU SKnacchttps://www.yaklass.ru/
aKTUBHOCTH (hepMEHTOB (Ha https://resh.edu.ru/subject/lesson/3917/
MpUMepe aMHUJIa3bl UIIU
KaTaasbl)»

DepMEHTATUBHBIN XapaKTep

peakiil KJI€TOYHOT O

werabomusma. JIaGopatopmas Yueouuk «O01mas OuoIoTHsL.
Yry6nennslit ypoens. 10 knace» B.b

25 padota «Msyuenne 0.5 3axapos, C.I'. MamMoOHTOB,
(epuenTaTuBHoro SAKnacchttps:/www.yaklass.ru/
PACIICILICHHA TEpOkCHaa https://resh.edu.ru/subject/lesson/3917/
BOJIOPOJa B PACTUTENBHBIX U
JKMBOTHBIX KJIETKaX)

VYuebnuk «O01mast OMoorusi.
VYriy6nennsiii yposens. 10 knace» B.b
benku-akTuBaTOpHI U OEIKNU-

26 3axapos, C.I'. MamMOHTOB,
MHTHOMTOpEI AKnacchttps://www.yaklass.ru/

https://resh.edu.ru/subject/lesson/3917/
Vuebnuk «O01mast Ouoorusi.
7 ABTOTpOQHBIN THIT 0OOMEHA ymy6gzz:;loiyg);éﬁéh}lgﬁlic» B.b
petiects SAKnacchttps:/www.yaklass.ru/
https://resh.edu.ru/subject/lesson/3917/
Yuebnuk «O01mast OMoorusi.
28 DOoTOCHUHTE3 VYriny6nennsiii ypoens. 10 kiace» B.b

3axapos, C.I'. MaMoHTOB,



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

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

XemocunTes. JlabopaTopHas
pabota «CpaBHeHHE

Yuebuuk «O011ast OMOIOrHsl.
Yriyonensslit yporens. 10 kiace» B.b

29 0.5 3axapos, C.I'. MaMOHTOB,
MPOIECCOB (HOTOCHHTESA 1 SIKnacchttps://www.yaklass.ru/
XCMOCHHTE32» https://resh.edu.ru/subject/lesson/3917/
AHaspoOHBIE OPraHU3MBI. VYuebunk «O01mas OMoIorus.
Bunbr Opoxkenus. Yriy6nennsrit yposens. 10 knace» B.b

30 JlaGoparopHas pabora 3axapos, C.I. MaMOHTOB,
«CpaBHEHHE IPOLIECCOB SKnacchttps://www.yaklass.ru/
OpO’KEHHSI U IBIXAHUS https://resh.edu.ru/subject/lesson/3917/

Vuebunk «O01mas OMoIorus.
31 AdpoOHbIE OPraHU3MBbI. JTaIbl YFHY6gzzz;;z%?ﬁéﬁé;géiic» B.b
PHEPTETHHECKOro 0OMeHa SKmacchttps://www.yaklass.ru/
https://resh.edu.ru/subject/lesson/3917/
SHeprus MeMGPAHHOr0 VYuebuunk «O01mas OMoIorus.
Yrnyonennsiii yposens. 10 kinace» B.b
rpagreHTa npoToHoB. CUHTE3
32 . 3axapos, C.I'. MaMOHTOB,
AT®: pabota npotomHoi SIKnacchttps://www.yaklass.ru/
AT®-cunasel https://resh.edu.ru/subject/lesson/3917/
VYuebuunk «O01mas OMoIorus.
Yriy6nennsiii yposens. 10 knace» B.b
33 Peakuuu MaTpU4HOro CUHTE3a 3axapos, C.I'. MamMoOHTOB,
SKmacchttps://www.yaklass.ru/
https://resh.edu.ru/subject/lesson/3917/
. Yuebnuk «O01mas OMoIorus.
TpaHckpunius — MaTpUUHBIN .
34 Vruy6nennsiii yposens. 10 knace» B.b

cuate3 PHK

3axapos, C.I'. MamoHTOB,



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

Yuebuuk «O011ast OMOIOrHsl.
Yriyonensslit yporens. 10 kiace» B.b

35 Tpancnsusa u e€ dTanbl 3axapos, C.I'. MaMOHTOB,
SIKnacchttps://www.yaklass.ru/
https://resh.edu.ru/subject/lesson/3917/

VYuebnuk «O01mmast OMoorusi.
KonnpoBanue aMMHOKUCIIOT. VYriy6nennsiii ypoens. 10 knacce» B.b
36 Posb pubocom B GuocuHTE3€ 3axapos, C.I'. MaMOHTOB,
Oenka SKnacchttps://www.yaklass.ru/
https://resh.edu.ru/subject/lesson/3917/
Vuebnuk «O01mast Onoorusi.
Oprausais resoma y Yrnybnennsrit ypoBens. 10 kmace» B.b
37 3axapos, C.I'. MamMOHTOB,
TPOKApHOT H 9y KapuoT SIKnacchttps://www.yaklass.ru/
https://resh.edu.ru/subject/lesson/3939/
Vyebuuk «O01as Onoaorusi.
MoJTeKy IApHbIC MeXaHH3MbI VYriy6nennsiii ypoens. 10 knace» B.b
38 3axapos, C.I'. MaMOHTOB,
IKCIPECCHI TCHOB y SykaproT SIKnacchttps://www.yaklass.ru/
https://resh.edu.ru/subject/lesson/3939/
Bupychl — BHEKIJIETOUHBIE Vuebunk «O01ast OnoIorus.
(OpMBI )KM3HU U OOJUTaTHBIC VYriy6nennslii yposens. 10 kimace» B.b
39 napasutsl. [IpakTuueckas 0.5 3axapos, C.I'. MaMOHTOB,
paGoTa «Co3znanue mouenu SIKmacchttps://www.yaklass.ru/
BHPYCa» https://resh.edu.ru/subject/lesson/3939/
Bupychsie 3a005eBanus Vuebnuk «O011as 6HoIorusi.
40 YeII0BEKA, JKUBOTHBIX, VYrnyOnennsiii yposens. 10 knace» B.b

pacTeHuit

3axapos, C.I'. MaMoHTOB,
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https://resh.edu.ru/subject/lesson/3917/
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SIKmmacchttps://www.yaklass.ru/
https://resh.edu.ru/subject/lesson/3939/

41

Hanorexnomoruu B OM010ruu
U MCOUITHMHE

Yuebnuk «O01mas OMoaorus.
Yriry0nenHsli yposers. 10 kimace» B.b
3axapos, C.I'. MamoHTOB,

SIKnacchttps://www.yaklass.ru/

42

JKU3HEeHHBIN UK KIETKU

VYuebnunk «O01mas OMoIorus.
VYriy6nennsiii ypoens. 10 knacce» B.b
3axapos, C.I'. MamoHTOB,

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

43

Martpuunsiii cuate3 JJHK

Vuebnuk «O01mmast Ouoiorusi.
VYry6nennsiii ypoens. 10 knacce» B.b
3axapos, C.I'. MamoHTOB,

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

44

Xpomocomsl. JlabopatopHas
pabora «/3yueHne XxpoMocom
Ha FOTOBBIX
MUKpOIIpernaparax»

0.5

Yuebnuk «O01mas OMoIorus.
VYriny6nennsiii ypoens. 10 kmace» B.b
3axapos, C.I'. MamoHTOB,

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

45

I[e.]'[eHI/Ie KJICTKHM — MUTO3

VYuebnuk «O01mmast OMoorusi.
VYriy6nennsiii ypoens. 10 knacce» B.b
3axapos, C.I'. MamoHTOB,

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

46

Tune! ketok. Kapuokunes u
nuTokuHes. JJabopaTopHas
pabora «Habmonenrne Muto3a
B KJIETKaX KOHYMKA KOpEITKa

0.5

Vuebnnk «O01mas 01MoIorus.
Yrnybnennsrit ypoBens. 10 kmace» B.b
3axapos, C.I'. MaMoHTOB,

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



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

JyKa (Ha TOTOBBIX
MHUKpOIIpernaparax)»

Perynﬂum{ JKHU3HCHHOI'O NUKJia

Yuebuuk «O011ast OMoIOrHsl.
Yriyonensslit yporens. 10 kiace» B.b

47 3axapos, C.I'. MamMOHTOB,
IICTOK SKnacchttps://www.yaklass.ru/
https://resh.edu.ru/
Vuebuuk « bronorus. Yenosex»
48 Opranusm Kak eIMHOE 1eJ0e H.A. Conun, M.P. Canun
https://resh.edu.ru/
TKaHH PACTCHHUIA. Vuebuuk « bronorus. Yenosex»
49 JlaGoparopuas pabora 0.5 H.H. Connn, M.P. Camee
o . https://resh.edu.ru/
«M3y4yeHue TKaHeW pacTeHUN»
TkaHM )KUBOTHBIX U YEJIOBEKA. Vuebuunk « bruonorus. Uenosex»
50 JlabopartopHas pabora 0.5 H.!. Conun, M.P. Canun
«3yduenue TKaneit ) https://resh.edu.ru/
KUBOTHBIX)
o C VYyebuuk « buosorus. Yemosex»
pradbl. CUCTEMBI OPTaHOB. H.W. Corut, M.P. Carust
51 JlaboparopHas pabora 05 https://resh.edu.ru/
«3yyeHnne opranon
[IBETKOBOI'O PAaCTEHHSD)
VYyebuuk « buosorus. Yemosex»
52 Onopa Tena OpraHu3MoB H.J. Cornn, M.P. Canun
https://resh.edu.ru/
Vyebuuk « buosorus. Yemosex»
53 JIBHIKEHHE OPraHH3MOB H.U. Conun, M.P. Canun

https://resh.edu.ru/



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

Vyebuuk « buosorus. Yemosex»
H.N. Conun, M.P. Caniua

54 [Tutanue opraHu3MoB
https://resh.edu.ru/
[Tutanne mMoO3BOHOYHBIX Vuebnuk « bronorus. Yenosex»
JKUBOTHBIX. H.N. Conun, M.P. Caniua
55 https://resh.edu.ru/
[TumeBapuTenbHas cUCTEMA ps. -€aU.
yejoBeKa
VuebHuk « bronorus. Yenosex»
56 JIBIXaHUE OPraHH3MOB H.N. Conun, M.P. Canun
https://resh.edu.ru/
Vuebuuk « bronorus. Yenosex»
57 JIbIXaHHE TO3BOHOYHBIX H.A. Couun, M.P. Canun
J’KHBOTHBIX U YEJIOBEKA https://resh.edu.ru/
Vuebnuk « bronorus. Yenosex»
58 Tpancnopr BemiecTs y H.A. Conun, M.P. Canun
OpraHu3MOB https://resh.edu.ru/
KpOBEHOCHAs CHCTeMa VuebHuk « bronorus. Yenosex»
59 IO3BOHOYHBIX KUBOTHBIX 1 H.W. Connn, M.P. Canmn
https://resh.edu.ru/
yejoBeKa
Vuebnuk « bronorus. Yenosex»
60 Brigenenne y opraHu3mMoB H.H. Corme, M.P. Caman
https://resh.edu.ru/
Vuebnuk « bronorus. Yenosex»
61 3ammTa y OpraHu3MoB H.U. Conun, M.P. Caniun
https://resh.edu.ru/
62 MMMyHHas cucteMa 4enoBeKa VuebHuk « buonorus. Yemnosew»



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/

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

Pa3npaxuMocCTh U peryssnus

Vuebnuk « buonorus. Yenosex»
H.A. Conun, M.P. Canun

63
y OpraHu3MOB https://resh.edu.ru/
I'yMopaJibHask peryJisius i VYuebOuuk « buonorus. Yenopex»

64 SHJIOKPHHHAS CHCTeMa H.N. Conun, M.P. Canun

https://resh.edu.ru/
KUBOTHBIX U YEJIOBEKA
Yueouuk «O01mas OuoIoTHsL.
Yry6nennslit ypoens. 10 knace» B.b
65 DopMBI Pa3MHOKCHHUS 3axapos, C.I'. MaMOHTOB,
OpraHU3MOB SAKnacchttps://www.yaklass.ru/
https://resh.edu.ru/
Vyebuuk «O01as Onoaorusi.
66 [TonoBoe pa3MHOXKEHNE Vriay6nennsiid ypoBeHb. 10 kimace» B.b
3axapos, C.I'. MaMoHTOB,
SAKnacchttps:/www.yaklass.ru/

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

["amerorenes. OOpa3zoBaHue U Vuebnuk «O011as 6uonorusi.
Pa3BHUTHE MOJIOBHIX KIETOK. VYriy6nennsiit ypoens. 10 knace» B.b
JlaGoparopHas paGora 3axapos, C.I'. MaMoHTOB,

68 «3ydenne cTpOeHU 0.5 SKnacchttps://www.yaklass.ru/
TI0JIOBBIX KJIETOK Ha FOTOBBIX https://resh.edu.ru/
MHKpOIpenapaTax»

VHMBHIYaIbHOE PA3BHTHE Yuebnuk «O01mast OMoorusi.
69 Y P VYriny6nennsiii ypoens. 10 kiace» B.b

OpPraHu3MOB — OHTOI'CHE3

3axapos, C.I'. MaMoHTOB,



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

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

3akiaJika OpraHoB U TKaHEu

Yuebuuk «O011ast OMoIOrHsl.
Yriryonensslit yporens. 10 kiace» B.b

70 3axapos, C.I'. MaMOHTOB,
U3 3apOABIIIEBBIX JIMCTKOB
pol SIKnacchttps://www.yaklass.ru/
https://resh.edu.ru/
Poct u pa3Butre )KUBOTHBIX. Yuebuuk «Obmas G1onorus.
JlaGoparopHas paGora VYriy6nennsiii ypoens. 10 knacce» B.b
71 «BbIsBICHME IPU3HAKOB 0.5 3axapos, C.I'. Mamonros,
CXOJICTBA 3apOIbITIIE] SKmnacchttps://www.yaklass.ru/
IMO3BOHOYHBIX KUBOTHBIX ) https://resh.edu.ru/
PasmHOKEeHUE U pa3BuUTHE YyeOuuk «06[11351 OHoorus.
pactenuii. JlaGopatopHast Yrnyonennsiit yposens. 10 kmace» B.b
72 pabora «CTpOeHHE OpPraHoB 0.5 3axapos, C.I'. Mamortos,
SIKnacchttps://www.yaklass.ru/
Pa3MHOXEHUS BBICIINX
. https://resh.edu.ru/
pacTeHui»
VYuebuuk «O01mas OMoIorus.
VYriy6nennsiii ypoens. 10 knacce» B.b
73 Hcropus craHOBIICHNS U 3axapos, C.I'. MaMOHTOB,
Pa3sBUTHA I'CHCTUKHN KaK HAYKH SIKnacchttps://www.yaklass.ru/
https://resh.edu.ru/
OCHOBHBIE TOHATHS U Yuebnuk «O0111ast OMOIOruslL.
CHMBOJIEI T eHETHKH. Yrybonennsiit yposens. 10 kmace» B.b
74 JlabopaTopnas pabora 0.5 3axapos, C.I'. MamoHToB,

«/Ipo3oduna kak 00BEKT
T'€HETHUECKUX UCCIETOBAHUI

SIKmacchttps://www.yaklass.ru/
https://resh.edu.ru/
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3aKOHOMEPHOCTH
HaCJICAOBaHUA IIPU3HAKOB.

VYuebnuk «O01mas OnoaorusL.
Yrnybnennsrit ypoBens. 10 kmace» B.b

MoHoruépuaHoe 3axapos, C.I'. MamoHnTOB,

75 ckpemuBanue. [Ipaktuaeckas 0.5 AKnacchttps:/www.yaklass.ru/
pabota "Hsydenne https://resh.edu.ru/
pe3yIbTaTOB MOHOTHOPUIHOT O
CKpetMBaHus y 1po30¢uist"

Vuebnuk «O01mast Ouoorusi.
IIUTONOrHYECKHE OCHOBbI Yriy6nennsrit yposens. 10 knace» B.b
76 MOHOTHOPH/IHOTO 3axapos, C.I'. MamoHTOB,
CKpeIHBAHHS SKnacchttps://www.yaklass.ru/
https://resh.edu.ru/
Vuebnuk «O01mast Ouoorus.
AHaIH3UPYIOLIEe Yrybonennsiit yposens. 10 kmace» B.b

77 ckpenmBanne. HemomHoe 3axapos, C.I'. MamonTos,

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

HI/IFI/I6PI/I,HHOC CKpEIlBaHUE. VYyebuuk (<O6HI351 OHONOrus.

IpakTrdeckas paGora Yrnyonennsiii yposens. 10 kinace» B.b

78 «3ydeHue pe3ynbTaToB 0.5 3axapos, C.I'. MamorTos,

JUTHGPHIHOTO CKPEIHBAHHS SKnacchttps://www.yaklass.ru/
https://resh.edu.ru/
y Ip030(uiIbD»
Vuebuuk «O01mast Ouoorus.
Yrnyonennsiit yposens. 10 kimace» B.b

79 [MuTonornueckue OCHOBBI 3axapos, C.I'. MaMOHTOB,
JUTrUOPUIHOrO CKPEIMBAHUS SIKmacchttps://www.yaklass.ru/

https://resh.edu.ru/

80 CrenjieHHO€e HacJe10BaHue Vuebuuk «O01as Ouonorus.
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IIPU3HAKOB

Yryonennsiit yposens. 10 kmace» B.b
3axapos, C.I'. MamoHTOB,
SIKnacchttps://www.yaklass.ru/
https://resh.edu.ru/

81

XpOMOCOMHasl TEOpHst
HaCJIEZICTBEHHOCTH

VYuebuunk «O01mas OMoIorus.
VYriy6nennsiii ypoens. 10 kiacce» B.b
3axapos, C.I'. MamoHTOB,
SIKnacchttps://www.yaklass.ru/
https://resh.edu.ru/

82

I'enernka mmoia

Vuebnuk «O01mmast Onoiorusi.
VYry6nennsiii ypoens. 10 knacce» B.b
3axapos, C.I'. MamoHTOB,
SKmnacchttps://www.yaklass.ru/
https://resh.edu.ru/

83

I'enotun Kak 1eixocTHAsA
cucreMa

Yuebnuk «O01mas OMoaorus.
VYriy6nennsiii ypoens. 10 kinace» B.b
3axapos, C.I'. MamoHTOB,
SKmacchttps://www.yaklass.ru/
https://resh.edu.ru/

84

I'eneTnyecKuil KOHTPOJIb
pa3BUTHS PACTECHHH,
JKUBOTHBIX U YeJIOBEKa

VYuebnuk «O01mmast OMoorusi.
Yriy6nennsiii yposens. 10 knace» B.b
3axapos, C.I'. MamoHTOB,
SKnacchttps://www.yaklass.ru/
https://resh.edu.ru/

85

N3MeHYnBOCTh IPU3HAKOB.

Buner usMeHInBOCTH

Yuebnuk «O01mas OMoIorus.
VYriy6nennsiii yposens. 10 kmace» B.b
3axapos, C.I'. MamoHTOB,
SIKnacchttps://www.yaklass.ru/
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https://resh.edu.ru/

Yuebuuk «O011ast 0MoIorHsl.
VYriyonensslit yposens. 10 kace» B.b

36 Monu puranuonnas 3axapos, C.I'. MaMOHTOB,
U3MCHYUBOCTD SIKnacchttps://www.yaklass.ru/
https://resh.edu.ru/
Bapuanuonnslii psig u Vuebunk «O0111ast OMOIOrUsl.
BapHAIMOHHAS KPUBASL. Yriy6nennsrit yposens. 10 knace» B.b
Jla6oparopHast pabora 3axapos, C.I'. MamoHTOB,
«MccrenoBanue SKmacchttps://www.yaklass.ru/
87 3aKOHOMEPHOCTEH 0.5 https://resh.edu.ru/
MOIU(PHUKAITMOHH Ot
n3MeHuuBocTH. [TocTtpoeHue
BapHUAILMOHHOTO psiga 1
BAPUALIMOHHOW KPUBOW»
Vyebuuk «O01as Onoaorusi.
l'enoTumnmieckas VrnyGnennbiii yposens. 10 kmace» B.b
23 A3MEHYUBOCTD. 3axapos, C.I'. MamoHTOB,
KomOunatuBHas SKmacchttps://www.yaklass.ru/
N3MEHYUBOCTD https://resh.edu.ru/
VYuebnuk «O01mmast OMoorusi.
MyTanuonHas n3MeHIUBOCTb. VriayGnenHslii ypoens. 10 kmace» B.b
89 [IpakTnueckas pabora 0.5 3axapos, C.I'. MamoHTOB,
«MyTaun y npo3oduisl (Ha SKnacchttps:/www.yaklass.ru/
TrOTOBBIX MUKpOIIpErnapaTax)» https://resh.edu.ru/
3aKOHOMEPHOCTH y‘lC6HI’IIi «O01mast onoorusi.
90 VYriny6nennslii yposenb. 10 kimace» B.b

MYTAallTUOHHOI'O ITponecca.

3axapos, C.I'. MamoHTOB,



https://resh.edu.ru/
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https://resh.edu.ru/
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DONUreHeTHKAa U YITUTSHOMHKA

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

I'eneTnka yesoBeka.
[TpakTHueckas padota

Yuebuuk «O011ast OMoIOrHsl.
Yriryonensslit yporens. 10 kiace» B.b
3axapos, C.I'. MaMoHTOB,

ol «CocraBienue v aHau3 0> SIKnacchttps://www.yaklass.ru/
POIOCIIOBHOMN https://resh.edu.ru/
VYuebunk «O01mas OMoI0rus.
Yriy6nennsrit yposens. 10 knace» B.b
92 Merozbr MeARIHHCKOM 3axapos, C.I'. MamoOHTOB,
TCHETUKU SKmacchttps://www.yaklass.ru/
https://resh.edu.ru/
Yuebuuk «O01mas OHMoIorus.
3HaueHHe MEMIMHCKOH VYriny6nennslit yposenb. 10 knace» B.b
93 TCHCTUKHU B IIPCAOTBPAICHA N 3axapos, C.I'. MaMOHTOB,
M JICYCHUH I'CHCTUYCCKUX SIKnacchttps://www.yaklass.ru/
3a00JIeBaHUI YeJIoBeKa https://resh.edu.ru/
OCHOBHEI€E ITOHSITUS CEJICKIINU. Yuebunk «O01wast 6HOIOrusL.
JlaGopatopHas pabora Yriy6nennslit yposens. 10 knace» B.b
94 «3yueHue coptoB 0.5 3axapos, C.I'. MamonTos,
. SKmacchttps://www.yaklass.ru/
KYJIBTYPHBIX PACTCHHUH U
https://resh.edu.ru/
MOPOJI AOMAIIHUX YKUBOTHBIX)
Vuebunk «O01mas OMoIorus.
MeTobI CeNeKITMOHHON VYriy6nennslii yposers. 10 kimace» B.b
95 pabotbl. JlabopaTopHas 0.5 3axapos, C.I'. MaMOHTOB,

pabora «M3ydeHne MeTo10B
CEJIEKIINHU PACTEHUI

SIKnacchttps://www.yaklass.ru/
https://resh.edu.ru/
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JIOCTHIKEHHUS CEICKIINU
pacTeHUM U KUBOTHBIX.

Yuebnuk «O01mas OMoJorus.
Yrnybnennsrit ypoBens. 10 kmace» B.b
3axapos, C.I'. MamoHTOB,

%0 IIpaxTr4eckas pabora SKmacchttps://www.yaklass.ru/
«IIpuBHBKa pacTeHUI https://resh.edu.ru/
Yuebunk «O01mas OuoNorusl.
CoxpaHeHH e, H3ydeHHE U VYriny6nennsiii ypoens. 10 knacce» B.b
97 HUCIIOJIb30BaHNE T€EHETUYECKUX 3axapos, C.I'. MamoTos,
pecypeos SIKnacchttps://www.yaklass.ru/
https://resh.edu.ru/
BHOTEXHONOTHs KaK HAyKa K Vuebnuk «O01mmast Ouoiorusi.
OTPaciIb IPOH3BOJICTEA. Yrnybnennsrit ypoBens. 10 kmace» B.b
98 [TpakTuueckas padora 0.5 3axapos, C.I. MamonrTos,
«Hsyuaerne 065EKTOB SKmacchttps://www.yaklass.ru/
- https://resh.edu.ru/
Vyebuuk «O01as Onoaorusi.
VYriny6nennsiii ypoens. 10 knace» B.b
99 OcHOBHBIE HANTPABJICHUS 3axapos, C.I'. MaMOHTOB,
CHHTETHYECKOH OMOJIOrHU SKmacchttps://www.yaklass.ru/
https://resh.edu.ru/
Vuebnuk «O01mmast Ouoorusi.
Yriy6nennsrit ypoens. 10 knace» B.b
100 XpoMOCOMHas U T'CHHAsI 3axapos, C.I'. MamoHTOB,
HHXEHEPUS SKmnacchttps://www.yaklass.ru/
https://resh.edu.ru/
Me IUuHCKe Yuebnuk «O01mast OMoorusi.
101 S HOTEXHONOML VYray6nennsiii ypoens. 10 kmace» B.b

3axapos, C.I'. MamoHTOB,



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

102

[ToBTOpenue, 0600IICHNE,
cUcTeMaTu3alusa 3HaHUU

Yuebnuk «O01mas OMoIorus.
Yriryonensslit yporens. 10 kiace» B.b
3axapos, C.I'. MaMoHTOB,
SIKnacchttps://www.yaklass.ru/
https://resh.edu.ru/

OBIIEE KOJIMYECTBO YACOB I10

I[TPOT'PAMME

102

13.5



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

11 KUIACC

Ne
n/n

Tema ypoka

KoanuyecTBOo 4acoB

Bcero

KonTpoJibHble
padoThI

IIpakTnyeckne
padoThbI

Jara
H3Y4YEeHUA

DJIeKTPOHHBIe NG poBbIE
o0pa3oBaTe/bHbIC peCypchl

OBomounoHHas Teopust Y.
HapBuna

Yuebnnk «O01as OuoIorus.
YrnyOnenssiit ypoBeHs. 11
kiacce» B.b 3axapos, C.I.
MaMOHTOB,
SIKnacchttps://www.yaklass.ru/
https://resh.edu.ru/

JIBMKyIIME CUIIBI SBOJIIOLIUY BHJIOB
o Y. /lapBuny

YuebHuk «O011ast 0uoIorusL.
VYrnyOieHHbIi ypoBeHb. 11
knacce» B.b 3axapos, C.I.
MamoHTOB,
SKnacchttps:/www.yaklass.ru/
https://resh.edu.ru/

Bboprba 3a cymiectBoBanue,
€CTECTBEHHBIN U NUCKYCCTBCHHBIN
oToop

Vuebnuk «O01mas GO HsL.
VYrnyOneHnbIi ypoBeHs. 11
kimacce» B.b 3axapos, C.I.
MamoHTOB,
SKnacchttps://www.yaklass.ru/
https://resh.edu.ru/

DopMHUPOBAHUE CUHTETUUECKON
TEOPUHU IBOTIOLUU

VYuebnuk «O01mast 0MoI0rus.
VYrnyOnennsiit ypoBes. 11
kmacce» B.b 3axapos, C.I.
MaMOHTOB,
SAKmacchttps:/www.yaklass.ru/
https://resh.edu.ru/

DTarnbl SBOJIIOIIMOHHOTO TIpoIecca:

Vyebnuxk «O01mas OuoIorusl.



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

MHKPO3BOJIIOIHA U
MAaKpO3BOJIIOLIUA

YrnyOnennsiit ypoeHs. 11
knmacce» B.b 3axapos, C.I.
MamoHTOB,
SKmacchttps://www.yaklass.ru/
https://resh.edu.ru/

HOHyJ’ISIHI/ISI — JJICMCHTAapHaA

Yuebnuk «O0mras OnoIorus.
VYrnyOneHnbli ypoBeHs. 11
kiace» B.b 3axapos, C.I.

6
€IUHULIA DBOJOILUU MamoHTOB,
SAKnacchttps:/www.yaklass.ru/
https://resh.edu.ru/
3aKOH I'€HETUYECKOTI0 paBHOBECHS YaeOnuK «061}13’1 Gromorus.
Tlox. Xapmu, B. BaiiuGepra. VYrnyOnennsiit ypoBes. 11
knacce» B.b 3axapos, C.I.
7 JlabopaTopHas pabora 0.5 MaMOHTOE,
«BI’MBHerIe MSMCHHAMBOCTH Y AKnacchttps://www.yaklass.ru/
0cobeit o11HOro Bua» https://resh.edu.ru/
YueOnuk «O0111ast OMOoIOT s,
YrnyOnenssiit ypoBeHs. 11
OnemeHTapHbIe (HaKTOPBI kinace» B.b 3axapos, C.I'.
8 SBOIIOLMH MamMoHTOB,
SAKnacchttps://www.yaklass.ru/
https://resh.edu.ru/
VYuebnuk «O01mast 0MoI0rus.
VYrnyOnieHHbIi ypoBeHs. 11
9 Dddext ocHOBaTes. DhdeKT kiaco» B.b 3axapos, C.I'.
OYTBUIOYHOT'O TOPJIBIIIKA MaMoHTOB,
SKnacchttps:/www.yaklass.ru/
https://resh.edu.ru/
10 Murpanuu. M305smun nonyisiuin: VYuaebuuk «O01mast Ononorus.

reorpaduveckas, OMoJoruuecKas

VYray0neHnsiii ypoBeHs. 11



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

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

EcTecTBeHHBIN 0TOOp —

VYyebnuxk «O01mas OuoIorusl.
VYrnyOnenssiit ypoBeHs. 11
kiace» B.b 3axapos, C.I.

11
HaIpaBJSOMUi (HakTOp IBOIIOIIHHI MaMOHTOB,
SAKnacchttps://www.yaklass.ru/
https://resh.edu.ru/
VYuebHuk «OO011ast 0uoIorusL.
VYrnyOnieHnbIit ypoBeHs. 11
. knace» B.b 3axapos, C.I'.
12 [TonoBoit oTOOP P
MamoHTOB,
SKnacchttps:/www.yaklass.ru/
https://resh.edu.ru/
[Tprcroco6IeHHOCTh OPraHU3MOB YaebruK «061}1&” Gromoras.
YrnyOnennsiit ypoBeHs. 11
KakK pe3yJbTaT MUKPOIBOJIIOLUH.
13 a6 5 " 0.5 knaco» B.b 3axapos, C.I'.
aboparopHas padoTa « HH .
opaTop pabo 3yae . ¢ MaMoHTOB,
apoMOp(O30B M HANOATANTAUH Y SKnacchttps:/www.yaklass.ru/
pPacTEHHI U )KUBOTHBIX) https://resh.edu.ru/
[Tpumeps! npucrocodaeHuit y
OpraHU3MOB: MOP(OJIOrHICCKHE, Vuebnnk «O61mas 6HOIOTHSL
(usnonornyeckue, VYray0neHHbIid ypoBeHb. 11
14 OMOXMMHUYECKHUE, TTOBEICHYECKHE. 05 kiace» B.b 3axapos, C.I'.

JlabopaTopnas pabora
«IIpucnocoOneHns opraHu3MoB U
X OTHOCHUTCIIbHAA
1eIeCOo00Pa3HOCThY

MamoHTOB,
SIKmacchttps://www.yaklass.ru/
https://resh.edu.ru/
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15

Bun, ero xputepuu v CTpyKTypA.
JlabopaTtopHas pabora
«CpaBHeHUE BUAOB MO

MOP(}OIIOTUYECKOMY KPUTEPHUIO»

0.5

VuebHuk «O01mast OuOJIOTHSL.
VYrinyOieHHbIH ypoBeHb. 11
kiaco» B.b 3axapos, C.I'.
MamoHTOB,
SKmacchttps://www.yaklass.ru/
https://resh.edu.ru/

16

Crpyktypa Buga

Vuebnuk «O01mas GuOIOrHsl.
VYrnyOneHnbli ypoBeHs. 11
kiacce» B.b 3axapos, C.I.
MamoHTOB,
SKmacchttps://www.yaklass.ru/
https://resh.edu.ru/

17

BunoobpazoBaHue Kak pe3ynbTaT
MHUKPO3BOJIOIUU

VYuebnuk «O01mast 0MoI0rus.
YrnyOnennsiit ypoeHs. 11
knacce» B.b 3axapos, C.I.
MaMOHTOB,
SKnacchttps://www.yaklass.ru/
https://resh.edu.ru/

18

CBi13p MUKPOIBOJIFOIIUHA U
SIMUACMHUOJIOIrNn

Yuebnnk «O011as OuoIorus.
YrnyOnenssiit ypoBeHs. 11
kimacce» B.b 3axapos, C.I.
MaMOHTOB,
SKnacchttps:/www.yaklass.ru/
https://resh.edu.ru/

19

MakpoaBosonus.
ITaneonTomornuecKkue METOAbI
I/I3y‘{eHI/Ifl 3BOJIIOOINU

Vuebnuk «O01mas 60T Hsl.
VYrnyOnieHHbIi ypoBeHs. 11
knmacce» B.b 3axapos, C.I.
MamoHTOB,
SAKmacchttps:/www.yaklass.ru/
https://resh.edu.ru/

20

buoreorpadpuueckrue MeToab!

YuyeOuuk «O01as Onoaorus.
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HU3YUCHU 5BOJIIOLUA

YrnyOnennsiit ypoeHs. 11
knmacce» B.b 3axapos, C.I.
MamoHTOB,
SKmacchttps://www.yaklass.ru/
https://resh.edu.ru/

DMOpHOJIOTHYECKUE U

VYuebnuk «OO01ast 0M0oI0rusl.
VYrnyOneHnbli ypoBeHs. 11
kiace» B.b 3axapos, C.I.

21 CPaBHHUTEIBHO-MOP(OJIOTHUECKHIE MaMOHTOB,
MCTOJBI U3YHCHUA IBOTOLIIHI SIKnacchttps://www.yaklass.ru/
https://resh.edu.ru/
Vuebnuk «O01mas 60O HsL.
MOJ'ICKy.TIprHO-FCHeTI/I‘-ICCKI/Ie, yFJ]y6_]'[eHH],If/'I YPOBEHb. 11
2 OMOXUMHUYECKUE U kiacce» B.b 3axapos, C.I'.
MaTeMaTHU4YCCKHUE METObI MaMOHTOB,
W3YYEHUS IBOIOIIUN SIKnacchttps://www.yaklass.ru/
https://resh.edu.ru/
VYuebnuk «O01mas OMoIorus.
YrnyOnenssiit ypoBeHs. 11
OO6mI1e 3aKOHOMEPHOCTH kiace» B.b 3axapos, C.I'.
23 SBOIIOLMH MamMoHTOB,
SKnacchttps://www.yaklass.ru/
https://resh.edu.ru/
VYuebnuk «O01mast 0MoI0rus.
T — VYrnyOnieHHbIi ypoBeHs. 11
knacce» B.b 3axapos, C.I.
24 HepaBHomepHOCTH TEMITOB ManOHTOB,
IBOIOTIHH SKmacchttps:/www.yaklass.ru/
https://resh.edu.ru/
25 Hayunsle runoresst Vuebunk «O01mas 6MoNorusl.

MMPOUCXOXACHUA )KU3HHU Ha 3emie

VYray0neHnsiii ypoBeHs. 11



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

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

26

HOHay‘IHBIe MMpCACTABJICHUA O
3apPOXKICHUHU KU3HU

VYyebnuxk «O01mas OuoIorusl.
VYrnyOnenssiit ypoBeHs. 11
kiace» B.b 3axapos, C.I.
MaMOHTOB,
SKnacchttps:/www.yaklass.ru/
https://resh.edu.ru/

27

OcCHOBHBIE 3Tallbl HEOPraHUYECKOU
SBOJIIOLUU

Vuebuuk «O01mas 61O HsL.
VYrnyOnieHnbIit ypoBeHs. 11
knacce» B.b 3axapos, C.I.
MamoHTOB,
SKmacchttps:/www.yaklass.ru/
https://resh.edu.ru/

28

I'unore3sl 3apOKICHUS JKU3HU

VYuebnuk «O0mas OMoIorus.
YrnyOnennsiit ypoBeHs. 11
kmacce» B.b 3axapos, C.I.
MaMoHTOB,
SIKnacchttps://www.yaklass.ru/
https://resh.edu.ru/

29

Ucropus 3emnu u MeToibl €€
usyuenus. JlaboparopHas pabora
«3y4yeHue u onucaHue
HCKOIAaEeMbIX OCTaTKOB JPEBHHX
OpPraHHU3MOB»

0.5

Yuebnnk «O011as Onoorus.
YrnyOnennsiit ypoes. 11
knacce» B.b 3axapos, C.I.
MaMOHTOB,
SKnacchttps://www.yaklass.ru/
https://resh.edu.ru/

30

HauanbHble 3Tansl opraHn4ecKon
IBOJIFOLIHI

VYyebnuxk «O01mas 0uoI0orusl.
VYray0neHnsiii ypoeHs. 11
kinacce» B.b 3axapos, C.I.
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MamoHTOB,
SIKmacchttps://www.yaklass.ru/
https://resh.edu.ru/

YueOnuk «O011ast OMOJIOorHsl.
VYray0neHnslii ypoBeHs. 11
kmacc» B.b 3axapos, C.I.

31 DBOJIOLHUS 3YKAPUOT MamorTos,
SAKnacchttps://www.yaklass.ru/
https://resh.edu.ru/
OCHOBHBIE 3Tallbl 3BOJIIOIIUU Yeouux «O6Ijmﬂ Onosorus.
PACTHTEIEHOrO MEDA. VYrnyOnieHHbIi ypoBeHs. 11
knacce» B.b 3axapos, C.I.
32 [TpakTuyeckas pabota «3yueHue 0.5
N . MamoHTOB,
0COOEHHOCTEN CTPOEHUS pacTeHUIt SIKmacchttps://www.vaklass.ru/
PasHBIX OTACTOB» https://resh.edu.ru/
Vyebnuxk «O01mas OuoI0rusl.
VYrnyOnennsiit ypoBeHs. 11
33 OCHOBHBIE 3TaIbl 3BOJIIOLUH knacce» B.b 3axapos, C.I'.
YKUBOTHOT'O MHpa MaMOHTOB,
SKnacchttps:/www.yaklass.ru/
https://resh.edu.ru/
Yueounk «O01as Ononorus.
DBOJIOLHUS KUBOTHBIX. YrnyOnenssiit ypoBes. 11
34 [Ipaktuueckas pabora «M3yuenue 0.5 knacc» B.b 3axapos, C.I.
oco0eHHOCTEN CTpPOCHHUS ' MamoHTOB,
HO3BOHOYHBIX KHBOTHBIX) SKnacchttps:/www.yaklass.ru/
https://resh.edu.ru/
Yueonnk «O01mas Onomorus.
35 Pa3Butue xu3Hu Ha 3emiie 1o 3pam VYrnyOieHHbIH ypoBeHb. 11

U ieproaam

knaco» B.b 3axapos, C.I'.
MamoHTOB,
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SIKmacchttps:/www.yaklass.ru/
https://resh.edu.ru/

36

MaccoBsl€ BBIMUPAHUS —
AKOJIOTUYECKHUE KPU3HCBI
MPOLLIIOTO

VYuebnuk «O01mas OMoaorus.
VYrnyOneHnsli ypoBeHs. 11
knaco» B.b 3axapos, C.I'.
MamMoHTOB,
SKmacchttps://www.yaklass.ru/
https://resh.edu.ru/

37

CoBpeMeHHBIN SKOJIOrHYECKUI
KPH3HUC, €r0 0COOCHHOCTH

Yuebnuk «O01mast 0MoI0rusl.
YrnyOnenssiit ypoBes. 11
knacce» B.b 3axapos, C.I.
MaMOHTOB,
SKmacchttps://www.yaklass.ru/
https://resh.edu.ru/

38

CoBpemMeHHas crucreMa
OpPraHuYecKOoro MpoIIoro

VYuebnuk «O01ast 0uoIorusL.
VYray0neHnslii ypoBeHs. 11
kinacce» B.b 3axapos, C.I.
MamoHTOB,
SIKnacchttps://www.yaklass.ru/
https://resh.edu.ru/

39

OCHOBHBIE cUCTEMaTHYECKHE
I'PYyNIIbl OPraHU3MOB

Vuebnuk «O01mas GuOIOTHsL.
VYrnyOnieHHbIH ypoBeHb. 11
kimacce» B.b 3axapos, C.I.
MamoHTOB,
SKnacchttps:/www.yaklass.ru/
https://resh.edu.ru/

40

AHTpOMOJIOTUsI — HayKa o
YeloBeKe

VuebHuk «O01mast OuOJIOTHsL.
VYriny0OieHHbIH ypoBeHb. 11
knaco» B.b 3axapos, C.I'.
MamoHTOB,
SKmacchttps://www.yaklass.ru/
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https://resh.edu.ru/

Pa3BuTHe npeacrasieHuii o

Yueounk «O0mmas Onoaorus.
VYrnyOneHnslii ypoBeHs. 11
knaco» B.b 3axapos, C.I'.

41
[IPOMCXOXKIEHUH YEIIOBEKA MaMOHTOB,
SIKnacchttps://www.yaklass.ru/
https://resh.edu.ru/
Mecro 4enoBexa B cucreme Vuebuuk «O0mas 6uoorus.
OpraHU4e€CKOro MUpa. VYray0neHHslii yposeHs. 11
42 JlaGopartopHas pabota «3yuenue 0.5 kinace» B.b 3axapos, C.I.
0COOEHHOCTEH CTPOCHUS CKeJeTa ' MamoHTOB,
YeJIOBEKA, CBI3aHHBIX C SIKnacchttps://www.yaklass.ru/
MPAMOXOKIEHAEM» https://resh.edu.ru/
Vuebuuk «O01mas 61oIorusl.
VYrnyOnennsiit ypoeHs. 11
43 JIBMOKYIIHE CHITBI aHTPOIIOT€HE3a nace» B.b axapos, C.I.
MaMOHTOB,
SKnacchttps://www.yaklass.ru/
https://resh.edu.ru/
Vuebnuk «O01mas GO HsL.
CooTtHoIIeHHe OMOIOTUYSCKUX U Yriryoneuusiii yposens. 11
kimacce» B.b 3axapos, C.I.
44 coLMaJIbHBIX (PAKTOPOB B
MaMOHTOB,
AHTPOTOTCHE3C SKnacchttps://www.yaklass.ru/
https://resh.edu.ru/
VuebHuk «O01mast OuOJIOTHsL.
VYrinyOieHHbIH ypoBeHb. 11
kmacce» B.b 3axapos, C.I.
45 OCHOBHBIE CTaJUU AHTPOIOTeHE3a

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



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

46

ITaneoreHeTHka M MmajieOreHOMHKA

VuebHuk «O01mast OuOJIOTHSL.
VYrinyOieHHbIH ypoBeHb. 11
kiaco» B.b 3axapos, C.I'.
MamoHTOB,
SKmacchttps://www.yaklass.ru/
https://resh.edu.ru/

47

:‘)BOJ'IIOHI/IH COBPEMCHHOI'O
YCJIOBCKa

Vuebnuk «O01mas GuOIOrHsl.
VYrnyOneHnbli ypoBeHs. 11
kiacce» B.b 3axapos, C.I.
MamoHTOB,
SKmacchttps://www.yaklass.ru/
https://resh.edu.ru/

48

YenoBeueckue pacel.
[IpakTrueckas pabora «M3yuenue
SKOJOTMYECKUX afarTanui
YeJI0BEKa

0.5

VYuebnuk «O01mast 0MoI0rus.
YrnyOnennsiit ypoeHs. 11
knacce» B.b 3axapos, C.I.
MaMOHTOB,
SKnacchttps://www.yaklass.ru/
https://resh.edu.ru/

49

Me)K)II/I CIUIINIMHAPHBIC MCTO/bI
AHTPOIIOJIOTUH

Yuebnnk «O011as OuoIorus.
YrnyOnenssiit ypoBeHs. 11
kimacce» B.b 3axapos, C.I.
MaMOHTOB,
SKnacchttps:/www.yaklass.ru/
https://resh.edu.ru/

50

3apoKIEeHHUE U Pa3BUTHE IKOJIOTHHU

Vuebnuk «O01mas 60T Hsl.
VYrnyOnieHHbIi ypoBeHs. 11
knmacce» B.b 3axapos, C.I.
MamoHTOB,
SAKmacchttps:/www.yaklass.ru/
https://resh.edu.ru/

51

MeTozs! sxonoruu. JlabopatopHas

0.5

YuyeOuuk «O01as Onoaorus.



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

pabora «3yueHue MeTo10B
IKOJIOTMYECKUX MCCIICIOBAHUI

YrnyOnennsiit ypoeHs. 11
knmacce» B.b 3axapos, C.I.
MamoHTOB,
SKmacchttps://www.yaklass.ru/
https://resh.edu.ru/

3HaueHHE SKOJIOTUUECKUX 3HAHUI

Yuebnuk «O0mras OnoIorus.
VYrnyOneHnbli ypoBeHs. 11
kiace» B.b 3axapos, C.I.

52
IJIs 4E€I0BEKA MaMOHTOB,
SAKnacchttps:/www.yaklass.ru/
https://resh.edu.ru/
Yueonnk «O01as Ononorus.
VYrnyOnennsiit ypoBes. 11
knaccy» B.b 3axapos, C.T'.
53 Oxonoruueckue GpakTopbl i
MamoHTOB,
SAKnacchttps:/www.yaklass.ru/
https://resh.edu.ru/
Abuornueckue Gaktopsl. CBeT Kak Vuebruk «Obwas ouonorus.
o YrnyOnenssiit ypoBeHs. 11
9KOJIOTUYECKUI (aKTop.
kmacce» B.b 3axapos, C.I.
54 JlaGopaTtopHas pabora 0.5
B 5 . MamoHTOB,
(DHIABJICHAC HPHCLOCODICHIU SAKnacchttps://www.yaklass.ru/
OpPraHU3MOB K BIIMSIHUIO CBETa» https://resh.edu.ru/
Abunornyeckue paKkTOpEL. VYuebuuk «O01mast 0MoIorus.
Temneparypa Kak 3KOJIOTHYECKAN VriayOnensslii ypoeHs. 11
55 dakrop. Jlaboparopnas pabora 0.5 kiace» B.b 3axapos, C.T.
«BbIsBIIEHUE TPUCTIOCOOJICHUI ' MaMOHTOB,
OpPraHU3MOB K BJIMSTHUIO SAKnacchttps:/www.yaklass.ru/
TeMIIEepaTyph» https://resh.edu.ru/
56 Abuoruueckue GpaKTopsl. 0.5 Vuebunk «O01mas 6MoNorusl.

BiaxxHOCTE Kak DKOJIOTHYECKUN

VYrnyOneHnslii ypoBeHs. 11



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

dakrop. JlabopaTropnas pabora
«AHaTtomMH4ecKre 0COOEHHOCTH
pPacTEHHI U3 Pa3HBIX MECT
OOUTAHUSD)

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

57

Cpeznpl oOMTaHUS OPraHU3MOB

VYuebnuk «O01mas OMoaorus.
VYrnyOneHnbli ypoBeHs. 11
kmacce» B.b 3axapos, C.I.
MamoHTOB,
SIKnacchttps://www.yaklass.ru/
https://resh.edu.ru/

58

buonornueckue puTMmsl

VYuebnuk «O01mast 0MoI0rus.
VYrnyOnennsiit ypoBes. 11
knacce» B.b 3axapos, C.I.
MaMOHTOB,
SKnacchttps://www.yaklass.ru/
https://resh.edu.ru/

59

Kuznennsle (opMbl OpraHu3MoOB

Vyebnuxk «O01mas OuoI0rusl.
VYray0neHnsiii ypoeHs. 11
kiacce» B.b 3axapos, C.I.
MaMOHTOB,
SKnacchttps:/www.yaklass.ru/
https://resh.edu.ru/

60

buotnueckue hakTopbl

Vuebuuk «O01mas 61uOoIorHsl.
VYrnyOnieHnbIi ypoBeHs. 11
knacce» B.b 3axapos, C.I.
MamoHTOB,
SKnacchttps://www.yaklass.ru/
https://resh.edu.ru/

61

3HaueHne OMOTHYECKUX
B3aUMOJICHCTBUN JUIA
CYIIIECTBOBAHUS OPTaHNU3MOB B

Vyebnuxk «O01mas 01oIorusl.
VYrnyOneHnblii ypoBeHs. 11
kinacce» B.b 3axapos, C.I.



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

cpene oouTaHus

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

DKONOrMuecKre XapakTepUCTUKHI

YueOnuk «O0111ast OMoIorHsl.
VYray0neHnslii ypoBeHs. 11
kmacc» B.b 3axapos, C.I.

62
MOMYJISIUN MaMOHTOB,
SAKnacchttps://www.yaklass.ru/
https://resh.edu.ru/
Yuebnuk «O0mas Ononorus.
OcHOBHBIE ITOKa3aTeNn VYray0neHnslii yposeHs. 11
63 MOMYJISAILUN: YUCIIEHHOCTb, knacce» B.b 3axapos, C.I.
IIJIOTHOCTB, BO3pacTHAs U I1OJ0Bas MawmontoB,
CTPYKTypa SIKnacchttps://www.yaklass.ru/
https://resh.edu.ru/
Vyebnuxk «O01mas OuoI0rusl.
OCHOBHBI€ ITOKa3aTEIN VYrnyOnennsiit ypoBeHs. 11
64 MOMYJIALIUN: POXKIAEMOCTD, knace» B.b 3axapos, C.I'.
MPUAPOCT, TEMIT pOCTA, CMEPTHOCTB, MaMOHTOB,
MUTpaIuy SKnacchttps:/www.yaklass.ru/
https://resh.edu.ru/
Yueounk «O01as Ononorus.
YrnyOnenssiit ypoBes. 11
DKoJornyeckas CTpykrypa kiace» B.b 3axapos, C.I.
65 NOonyJIINUHN MaMOHTOB,
AKnacchttps://www.yaklass.ru/
https://resh.edu.ru/
Yueonnk «O01mas Onomorus.
66 JlnHaMuKa nomyJisiiuu U eé VYray0neHnsiii ypoeHs. 11

peryndanusd

knaco» B.b 3axapos, C.I'.
MamoHTOB,



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

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

67

Kpussie pocTa 4uCIEHHOCTH
nonyysinuu. KpuBble BBLKMBAHUS

VYuebnuk «O01mas OMoaorus.
VYrnyOneHnsli ypoBeHs. 11
knaco» B.b 3axapos, C.I'.
MamMoHTOB,
SKmacchttps://www.yaklass.ru/
https://resh.edu.ru/

68

DKoJoruuecKasi HMIa BUa.
JlabopaTopHas pabora
«[IpucnocobneHus ceMsiH
pacTeHHIi K PacCeICHUIO»

0.5

Yuebnnk «O011ast Ouoorus.
YrnyOnenssiit ypoBes. 11
knacce» B.b 3axapos, C.I.
MaMOHTOB,
SKmacchttps://www.yaklass.ru/
https://resh.edu.ru/

69

Bup xak cucrema nomynasiui

VYuebnuk «O01ast 0uoIorusL.
VYray0neHnslii ypoBeHs. 11
kinacce» B.b 3axapos, C.I.
MamoHTOB,
SIKnacchttps://www.yaklass.ru/
https://resh.edu.ru/

70

3aKOHOMEPHOCTH MTOBEICHUS 1
MUTpAIUi )KHBOTHBIX

Vuebnuk «O01mas GuOIOTHsL.
VYrnyOnieHHbIH ypoBeHb. 11
kimacce» B.b 3axapos, C.I.
MamoHTOB,
SKnacchttps:/www.yaklass.ru/
https://resh.edu.ru/

71

Coo0111eCcTBO OPraHM3MOB —
OHOIIEHO03

VuebHuk «O01mast OuOJIOTHsL.
VYriny0OieHHbIH ypoBeHb. 11
knaco» B.b 3axapos, C.I'.
MamoHTOB,
SKmacchttps://www.yaklass.ru/



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

https://resh.edu.ru/

72

DKocucTeMa Kak OTKphITast
cucreMa

VuebHuk «O01mast OuOJIOTHsL.
VYrnyOneHnslii ypoBeHs. 11
knaco» B.b 3axapos, C.I'.
MamoHTOB,
SIKnacchttps://www.yaklass.ru/
https://resh.edu.ru/

73

KpyroBoport BemiecT v HOTOK
SHEPTrUH B SKOCHCTEME

Yuebnnk «O011ast 0noorus.
YrnyOnennsiit ypoBes. 11
kiacce» B.b 3axapos, C.I.
MaMOHTOB,
SKnacchttps:/www.yaklass.ru/
https://resh.edu.ru/

74

OCHOBHBIE ITOKA3aTEIN
JKOCHUCTEMBI

VYuebnuk «O01ast 0uoIorusL.
VYrnyOieHHbIi ypoBeHb. 11
knacce» B.b 3axapos, C.I.
MamoHTOB,
SKnacchttps:/www.yaklass.ru/
https://resh.edu.ru/

75

DKOJIOTUYECKHUE MUPAMUIBI

Vuebnuk «O01mas GuOIOrHsl.
VYrnyOneHnbli ypoBeHs. 11
kiacce» B.b 3axapos, C.I.
MamoHTOB,
SKnacchttps:/www.yaklass.ru/
https://resh.edu.ru/

76

H3smenenus cooldiecTs —
CYKIIECCHUHU

Vuebnuk «O01mast 0MoI0rus.
VYrnyOnennsiit ypoeHs. 11
knmacce» B.b 3axapos, C.I.
MaMOHTOB,
SKmacchttps://www.yaklass.ru/
https://resh.edu.ru/



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

IIpuposiHbIE SKOCUCTEMBI.

Yueounk «O0mmas Onoaorus.
VYrinyOieHHbIH ypoBeHb. 11
kiaco» B.b 3axapos, C.I'.

77 DKOCUCTEMBI 03€p U pPEK. MAMOHTOB
OKOCHCTEMBI MOPEH 1 OKEaHOB SIKmacchttps:/www.yaklass.ru/
https://resh.edu.ru/
VYuebnuk «O01mast 0MoI0rusl.
VYrnyOneHnbli ypoBeHs. 11
[IpupoaHbie 5KOCUCTEMBI.
kiacce» B.b 3axapos, C.I.
78 DKOCHCTEMBI TYHJIP, JIECOB, MaMOHTOB
CTCIICH, Iy CThIHB SIKmacchttps://www.yaklass.ru/
https://resh.edu.ru/
VYuebnuk «O01mast 0MoI0rus.
YrnyOnennsiit ypoeHs. 11
knacce» B.b 3axapos, C.I.
79 AHTPOIIOTr €HHbIE€ YKOCUCTEMBI MaMOHTOR
SIKnacchttps://www.yaklass.ru/
https://resh.edu.ru/
Vuebnuk «O01ast 0MoJIOrusl.
Vray0neHHbIH ypoBeHS. 11
Yp6oskocucrtemsl. [IpakTrueckas Ty yp
kimacce» B.b 3axapos, C.I.
80 pabora «3ydeHne u onucaHue 0.5 MaMOHTOR
ypbodKocHCTEMBD SIKmacchttps://www.yaklass.ru/
https://resh.edu.ru/
Vyebnuk «O01mast 0MoI0rusl.
VYrnyOnieHHbIi ypoBeHs. 11
3akoHOMepHOCTH HOPMHUPOBAHUSI
p (op vp . knmacce» B.b 3axapos, C.I.
81 OCHOBHBIX B3aUMOJEUCTBUN MaMOHTOR
OpraHHM3MOB B 9KOCHCTEMAX SIKmacchttps://www.yaklass.ru/
https://resh.edu.ru/
82 MexaHn3MBbl BO3AEUCTBUL VuebHuk «O011ast OMoIorusi.



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

3arps3HEHUN pa3HbIX THIIOB Ha
CyOOpraHu3MEeHHOM,
OpPraHW3MEHHOM, MONYJISAIHOHHOM
Y DKOCHCTEMHOM YPOBHSIX

YrnyOnennsiit ypoeHs. 11
knmacce» B.b 3axapos, C.I.
MamoHTOB,
SKmacchttps://www.yaklass.ru/
https://resh.edu.ru/

83

buochepa — obmennanerapaas
obostouka 3emiu

Yuebnnk «O01as OuoIorus.
VYrnyOneHnbli ypoBeHs. 11
kiace» B.b 3axapos, C.I.
MaMOHTOB,
SIKnacchttps://www.yaklass.ru/
https://resh.edu.ru/

84

VYuenue B. 1. Bepuaackoro o
ounocdepe

VYuebHuk «O011ast 0uoIorusL.
VYrnyOnennsiit ypoBes. 11
knacce» B.b 3axapos, C.I.
MamoHTOB,
SIKnacchttps:/www.yaklass.ru/
https://resh.edu.ru/

85

3aKOHOMEpPHOCTH CYIIECTBOBAHUS
ouocdepsl

VYuebnuk «O01mas OMoIorus.
YrnyOnenssiit ypoBeHs. 11
kmacce» B.b 3axapos, C.I.
MamMoHTOB,
SKnacchttps://www.yaklass.ru/
https://resh.edu.ru/

86

KpyroBopoTs! BeiecTs
OMOreOXUMUYECKUE ITUKITBI

VYuebnuk «O01mast 0MoI0rus.
VYrnyOnieHHbIi ypoBeHs. 11
knacce» B.b 3axapos, C.I.
MaMOHTOB,
SKmacchttps:/www.yaklass.ru/
https://resh.edu.ru/

87

30HANBHOCTH OMOC]EpHI.
OcHOBHBIE OMOMBI CYIIIN

Vyebnuxk «O01mas O1oI0rusl.
VYray0neHnsiii ypoBeHs. 11



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

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

88

YcroitunBocTs Onochepsl

VYyebnuxk «O01mas OuoIorusl.
VYrnyOnenssiit ypoBeHs. 11
kiace» B.b 3axapos, C.I.
MaMOHTOB,
SKnacchttps:/www.yaklass.ru/
https://resh.edu.ru/

89

DKOJIOTHYECKHUE KPU3UCHI U UX
HPUYHHBI

Vuebuuk «O01mas 61O HsL.
VYrnyOneHnsIit ypoBeHs. 11
knacce» B.b 3axapos, C.I.
MamoHTOB,
SKmacchttps://www.yaklass.ru/
https://resh.edu.ru/

90

BosneiicTBue ueioBeka Ha
ounochepy

VYuebnuk «O0mas OMoIorus.
YrnyOnennslit ypoBeHs. 11
kmacce» B.b 3axapos, C.I.
MaMoHTOB,
SIKnacchttps://www.yaklass.ru/
https://resh.edu.ru/

91

AHTpONOreHHOE BO3/eiCTBHE HA
paCTUTEIIbHBIN U KUBOTHBIA MUP

VYuyebnuk «O01ast 0MoI0rusl.
YrnyOnennsiit ypoes. 11
knacce» B.b 3axapos, C.I.
MaMOHTOB,
SKnacchttps://www.yaklass.ru/
https://resh.edu.ru/

92

OxpaHa npuposl

VYyebnuxk «O01mas 0uoI0orusl.
VYray0neHnsiii ypoeHs. 11
kinacce» B.b 3axapos, C.I.



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

OCHOBHbBIE IPUHIIUIIBI

YueOnuk «O0111ast OMoIorHsl.
VYray0neHnslii ypoBeHs. 11
kmacc» B.b 3axapos, C.I.

93 YCTONYMBOIO Pa3BUTHS
MaMOHTOB,
HC/TOBEACCTRA H HPHPOIBE SAKnacchttps://www.yaklass.ru/
https://resh.edu.ru/
Yuebnuk «O0mas Ononorus.
PanmnonanbHoe Vriy6nenHslii yposeHs. 11
04 MIPUPOAONOJI30BAHUE U knacce» B.b 3axapos, C.I.
coXpaHeHue OMOJIOTHYECKOT O MaMOHTOB,
pa3Hoo0Opasus 3emiu AKnacchttps://www.yaklass.ru/
https://resh.edu.ru/
Vyebnuxk «O01mas OuoI0rusl.
OGOGLIEHHE 110 TeMe VYrnyOnennsiit ypoBeHs. 11
.. knacce» B.b 3axapos, C.I'.
95 «MuKpO3BOJIONNSA U €€
MaMoOHTOB,
PE3YTILTATHD SKnacchttps:/www.yaklass.ru/
https://resh.edu.ru/
Yueounk «O01as Ononorus.
OGoBIeHne TI0 TeMe YrnyOnenssiit ypoBes. 11
. kiace» B.b 3axapos, C.I.
96 «MakpodsBorOnus u e
MaMOHTOB,
PE3YTILTATHD SAKnacchttps://www.yaklass.ru/
https://resh.edu.ru/
O060011IeHKE 10 TEME VyebHuk «061uua;1 Ouomnorus.
VYray0neHnsiii ypoeHs. 11
97 «IIponucxoxaeHnue u pa3BUTHE

SKA3HU Ha 3eMIIe»

knaco» B.b 3axapos, C.I'.
MamoHTOB,



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

98

O0600111EHHE TIO TEME
«[IpoucxoxacHue YeIoBeKa —
AHTPOIIOTCHE3)

VYuebnuk «O01mas OMoaorus.
VYrnyOneHnsli ypoBeHs. 11
knaco» B.b 3axapos, C.I'.
MamMoHTOB,
SKmacchttps://www.yaklass.ru/
https://resh.edu.ru/

99

0O0001eHue 110 TeMe «IDKOIOTUS —
HayKa 0 B3aHMOOTHOILICHUAX
OpPraHU3MOB)

VYuebnuk «O01ast 0MoI0rusl.
YrnyOnenssiit ypoBes. 11
knacce» B.b 3axapos, C.I.
MaMOHTOB,
SKmacchttps://www.yaklass.ru/
https://resh.edu.ru/

100

O6061enune no Teme «Opranu3mbl
U cpena oOuTaHUs

VYuebnuk «O01ast 0uoIorusL.
VYray0neHnslii ypoBeHs. 11
kinacce» B.b 3axapos, C.I.
MamoHTOB,
SIKnacchttps://www.yaklass.ru/
https://resh.edu.ru/

101

O06o00menue 1Mo Teme «IKOJIOTHS
BHJIOB U TOITYJISALIUN»

Vuebnuk «O01mas GuOIOTHsL.
VYrnyOnieHHbIH ypoBeHb. 11
kimacce» B.b 3axapos, C.I.
MamoHTOB,
SKnacchttps:/www.yaklass.ru/
https://resh.edu.ru/

102

O606menue o Teme «buocdepa —
rio0aabHas SKOCUCTEMAY

VuebHuk «O01mast OuOJIOTHsL.
VYriny0OieHHbIH ypoBeHb. 11
knaco» B.b 3axapos, C.I'.
MamoHTOB,
SKmacchttps://www.yaklass.ru/
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OBUIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

102

7.5
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YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O TIPOHECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI IJISA YYEHUKA

* buosnorus, 10 knace/ bense JI.K., Jprvmun .M., Ky3uenosa JL.H. u apyrue; nox penakiueii bensesa
K., Jemmmmmma ['"M., AkunorepHoe obmectBo «U3narensctBo «IIpocBemnierne
* buonorus, 11 xnace/ benses JI.K., Bopoaun [1.M., Ipmvimur I'.M. u apyrue; nmon penakiueit bensesa

J.K., Jemmimna I'M., AxkumonepHoe o6iectBo «M3narensctBo «IIpocBenienuer

METOANMYECKHUE MATEPHUAJIBI 1JISA YYUTEJIA

Meromuueckoe rmocodue

HUP®POBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
http://bio.1september.ru

http://college.ru/biologiya/

http://www.eco.nw.ru

http://www.sbio.info

http://www.darwin.museum.ru



JIner KOHTpOIs

I.Ie.]'l]) MMPOBEPKHA 3amMeuaHus CpOK HCIOJIHCHUSA Iloanuchk

CootBeTcTBUE [onoxenuto 0
paboueil mporpamme 1O Y4eOHBIM
npeaMeram, kypcam B JII' MAOY
«Ccom Ne3y, TpeOOBaHUSIM
cootBercTByrOmux ®I'OC, ®OIT

YcTpaHeHue 3aMeuaHui




YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O TIPOHECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI IJISA YYEHUKA

* buonorus, 10 knace/ bensie J1.K., Jpmvmmur .M., Ky3uenosa JIL.H. u npyrue; mon penaknueii bensiepa
K., Jemmmmmma ['"M., AkunorepHoe obmectBo «U3narensctBo «IIpocBemnierne
* buonorus, 11 xnace/ benses JI.K., Bopoaun [1.M., Ipmvimur I'.M. u apyrue; nmon penakiueit bensesa

J.K., Jemmimma I'M., AkumonepHoe o6iectBo «M3narensctBo «IIpocBerieHne

METOANMYECKHUE MATEPHUAJIBI JJISA YUYUTEJIA

Meromuueckoe rmocodue

HUP®POBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
http://bio.1september.ru

http://college.ru/biologiya/

http://www.eco.nw.ru

http://www.sbio.info

http://www.darwin.museum.ru






