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PABOYAS TPOI'PAMMA
YYEBHOI'O KYPCA «bHOJIOT'UA »



MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo yuyebHomMy npeamery "buonorus" (naiee - OMOJIIOTHS) HA YPOBHE CPEITHETO
obmiero oopazoBanus pa3padorana Ha ocHoBe DenepanpHOro 3akoHa oT 29.12.2012 No 273-D3
«O6 o6pazoBanuu B Poccwmiickoii @eneparumny, OI'OC COO, Konmemnuu mpemnogaBaHus
yueOHoro mnpenmera «bHOJOrus» U OCHOBHBIX MOJIOKEHUH (emepanbHON paboyei mporpaMMel
BOCITUTaHMUSL.

VYueOHbiit npeamMet «buomnorus» yriryonéanoro ypoHs u3yuenus (10—11 knaccel) siBisieTcst
OJIHMM M3 KOMIIOHEHTOB IpeaMeTHOW obnactu «EcrecTBeHHO-HayuHble npeameTsl». CoriacHo
noyioxkeansiMm I'OC COO mpodwiibHbIC Y4eOHBIC MPEAMETHI, W3ydacMble Ha YrITYyOJIEHHOM
YpOBHE, SIBISIOTCA criocoboMm muddepeHnmanuu oOy4eHHsT Ha YpPOBHE CPETHEro OOIIero
o0pa3oBaHus U MpPU3BaHbl 00ECTIEUYUTHh NMPEEMCTBEHHOCTh MEX/Iy OCHOBHBIM OOIIUM, CPEIHUM
001muM, cpeHUM Mpo(decCHOHATBFHBIM U BBICIIUM OOpa3zoBaHHeM. B To ke Bpems KaXabld 3
TUX Y4YEOHBIX TMPEIMETOB JOJDKEH OBITh OpPHUEHTHPOBAH HA IPUOPUTETHOE peIlIeHue
00pa3oBaTeNIbHbIX, BOCIIUTATEIbHBIX M Pa3BUBAIOIIMX 3ajJay, CBS3aHHBIX C MpodopueHTanuei
oOyyaronuxcs W CTUMYJUPOBAHMEM HMHTEpeca K KOHKPETHOM 00JacTH HAaydyHOTO 3HaHUS,
CBSI3aHHOTO C OMOJIOTHEN, MEAUITUHOM, SKOJIOTHEH, TICUXO0JIOTHEH, CTIOPTOM HJIM BOCHHBIM JICJIOM.

[Iporpamma no yue6HOMy npeamMery "buonorus" gaér npeacraBieHue O IETU U 3a1adax
n3ydeHus yueOHoro npenmera «buonorus» Ha yriiyoaéHHOM ypOBHE, ONpeesseT 00s3aTeIbHOe
(MHBapUaHTHOE) TPEIMETHOE COJEp)KAaHUE, €ro CTPYKTYpHUpOBaHUE IO pazfenaM U TeMmaw,
pacnpeziesieHue 1o KjaccaM, peKOMEH/IyeT MOCIe0BaTeIbHOCTh U3yYeHHs Y4eOHOTO MaTepuaia
C yu€TOM MEXIpPEAMETHBIX M BHYTPUIIPEAMETHBIX CBS3€H, JOTMKH Yy4eOHOro mpoiiecca,
BO3PACTHBIX OCOOCHHOCTEH oOydwaromuxcs. B mporpamMme mo OMOJOTHH peaiM30BaH MPUHIIHIT
MPEEMCTBEHHOCTH C H3y4YCHHEM OHOJIOTHM Ha YpPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs,
Onarojaps yeMy MpoCMaTPUBAETCS HAIIPABJIIEHHOCTh Ha MOCIEIYIoNIee pa3BUTHE OHOJIOTHYECKUX
3HaHWH, OPUEHTHPOBAHHBIX Ha (OPMUPOBAHHE ECTECTBEHHO-HAYYHOTO MHPOBO33PEHHUS,
HKOJIOTMYECKOTO MBIIUIEHUS, MPEJICTaBICHUA O 3J0pOBOM 00pa3e >KM3HM, HAa BOCHHUTAHUE
OepeXKHOr0 OTHOIIEHUS K OKpY)Karollleld MpupoaHoi cpene. B mporpamMe mo Ouosioruu Takxke
MOKa3aHbl BO3MOKHOCTH y4deOHOro mpenmera «buosyorusi» B peanusanuu TpedoBanuiit ®I'OC
COO x m1aHupyeMbIM JTUYHOCTHBIM, METAIIPEIMETHBIM U MPEAMETHBIM pe3yJabTaTaM 00y4eHus U
B (popMHpOBaHMHM OCHOBHBIX BUJIOB y4EOHO-IIO3HABATEILHON JIEATEIBHOCTH OOYYaOLIUXCA 10
OCBOCHHUIO COJAEpKaHHUS OHOJOTMYEeCKOro o0Opa3oBaHUSI Ha YpPOBHE CpEAHEro OOIIero
o0OpazoBaHwUsI.

VYueOusblii npeamer «buosnorus» Ha ypoBHE cpeaHero o0Imiero oopa3oBaHUs 3aBEpPIIACT
Ouosnoruueckoe oOpa3oBaHKE B IIKOJE U OPUEHTUPOBAH HA PACIIMPEHHE U YTrIyOJieHne 3HaHUU
oOyuaronuxcs o >KMBOU MPUPOE, OCHOBAX MOJIEKYJISIPHOM U KIIETOYHOU OMOJIOTHUH, SMOPHOIOTUH
U OWOJIOTMM Pa3BUTUS, TEHETHKHU, CEJICKIUH, OMOTEXHOJIOTHH, SBOJIOIMOHHOTO YUYEHHUS U
9KOJIOTHH.

Nzyuenne yueOHoro mpenmera «buonorus» Ha yriayoJieHHOM YpOBHE OPUEHTHPOBAHO Ha
MOJIFOTOBKY 00YYAOLINXCS K MOCIEAYIOLIEMY IMOTy4eHUI0 OM0JI0rMYecKoro 00pa3oBaHMs B By3ax
U OpraHM3alusax cpenHero mnpodeccuoHalbHOro o0pa3zoBaHus. OCHOBY €ro cojepKaHHs
COCTaBJISIET CHUCTEMa OWOJIOTMYECKMX 3HAHMUM, IMOJyYEHHBIX NPU HM3YYEHUH OOYydYaroIMMUCS
COOTBETCTBYIOLIUX CHUCTEMATHYECKUX pa3/ieloB OMOJIOTMHM Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBanus, B 10-11 knaccax 3T 3HaHMS MOJTy4aroT pa3BuTHeE. Tak, pacIMpeHbl U YTiayoJeHb
OMOJIOTUYECKHE 3HAHMA O PACTEHUSX, KMBOTHBIX, rpubax, OakTepusX, OpraHu3Me YeJOBeKa,
O0IMMX 3aKOHOMEPHOCTSAX KHM3HM, JONOJIHUTENFHO BKIIOYEHBI OMOJIOTHUYECKHE CBEICHUS
MPUKIAJHOTO M TOMCKOBOTO XapakTepa, KOTOPbIEé MOXKHO HCHOJIb30BAaTh KAaK OPUEHTUPHI IS



MocIenyomero Beioopa npodeccun. Bo3moxkHa Takke MHTErpanus OUOJIOTHYECKUX 3HAHUHU C
COOTBETCTBYIOIIMMHU 3HAHUSMHU, TIOJTYICHHBIMH O0y4YaIONTUMUCS MIPU U3ydeHUH (DU3UKH, XUMUH,
reorpadguu U MaTeMaTHKH.

Crpykrypa mnporpammbl 1o ydyeOHOMY mnpenmetry "buonorus" oTpakaeT CHCTEMHO-
YPOBHEBBII U HBOJIIOLMOHHBIA MOAXOAbI K M3ydeHHI0 Ouosiornu. COriacHO MM, H3y4aroTCs
CBOWCTBA M 3aKOHOMEPHOCTH, XapaKTEPHBIC /IS JKUBBIX CHCTEM PAa3HOTO YPOBHS OpraHHU3allHy,
SBOJIIOLIMM OPTraHUYECKOTO MHpa Ha 3emiie, COXpaHEHHUs OHOJIOTHYECKOro pa3zHooOpa3us
wranetsl. Tak, B 10 kimacce M3ydaroTCsi OCHOBBI MOJICKYJISIDHOW W KJIETOYHOW OHOJIOTHH,
SMOPHOIOTHN U OMOJIOTHH Pa3BUTHUS, TEHETUKH M CENIEKIUU, OMOTEXHOJIOTHH U CHHTETHUECKOU
OMOJIOTHH, AaKTyaIM3UPYIOTCS 3HaHUS OOydarommxcs 1Mo OOTaHUKE, 300JIOTUH, AHATOMHM,
¢busmosorun yenoBeka. B 11 kimacce m3ydaroTcsi SBOJIIOIMOHHOE YYEHHE, OCHOBBI SKOJIOTHU U
ydeHue o ouocdepe.

VYueOHplii mnpeamer «buonorus» mNpu3BaH 00ECHEUYNUTh OCBOCHHE OOydYaroLIUMUCS
OMOJIOTUYECKUX TEOpPUH M 3aKOHOB, WJEH, NPUHIMIIOB W TMPAaBHJ, JIEKAIUX B OCHOBE
COBPEMEHHOM €CTECTBEHHO-HAy4yHOW KapTUHBI MHpa, 3HAHUI O CTPOEHUHU, MHOTrooOpasuu u
OCOOEHHOCTSIX KJIETKH, OpraHu3Ma, MOMYJSIUN, OHOLEH03a, AKOCHCTEMbI, O BBIJAIOIINXCS
HAYYHBIX JOCTIDKEHHSIX, COBPEMEHHBIX HCCIICIOBAHUSX B OHOJIOTHH, TPUKIAIHBIX aCMeKTax
Ouonornyeckux 3HaHuUW. [y pa3BUTHUS W MOJAJIEp>KaHUS MHTEpeca O0O0ydaromuxcs K OMojioruu
Hapsily CO 3HAUUTENBbHBIM 00bEMOM TEOPETUUYECKOTO MaTepHalia B COAEP)KaHUU IPOTrpaMMBbl IO
OMOJIOTUH TIPETyCMOTPEHO 3HAKOMCTBO C WMCTOpPWEH CTAHOBIICHWSI M Pa3BUTUS TOW WM HWHOU
o0iacTi OMOJIOTHH, BKJIAIOM OTEUECTBEHHBIX W 3apyOeKHBIX YYEHBIX B PEIICHHE BaKHEHIINX
OMOJIOTHYECKUX U SKOJIOTUYECKUX TIPOOIIEM.

Henb uzyuenus: yueGHoro npeamera «buosnorus» Ha yriayOn€HHOM ypOBHE — OBJIAJCHHE
0oOy4aroUMMUCS 3HAHUSAMH O CTPYKTYPHO-(YHKIMOHAJIbHON OpraHM3allud KHUBBIX CHCTEM
Pa3HOro paHra u NpuoOpeTeHrne yMEeHU NCIOIb30BaTh 3TH 3HAaHUS B (POPMUPOBAHUU MHTEpeca K
onpenenEHHo obmacTu MpoPeCCHOHANBHONW NEATeILHOCTH, CBSA3aHHOW C OWOJIOTHEH, WM K
BBIOOPY y4eOHOTO 3aBe/IeHUs VI MPOJOIDKEHHSI OMOJIOTHYECKOT0 00pa3oBaHHUsL.

JlocTxenue 1enu uzydeHus: yueOHoro npeamera «buonorus» Ha yrinyOoaéHHOM ypoBHE
obecrieunBaeTcs pelIeHueM CIEIYIOUINX 3a/1au:

OCBOEGHHME OOYy4alOUIMMHUCS  CHUCTEMbl  OHOJIOTUYECKUX 3HAHUIl: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPHSX, KOHIEMIMIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX M MpaBuiax,
COCTaBIISIIOIIMX  COBPEMEHHYIO  €CTECTBEHHO-HAYYHYI0 KapTUHY MHpPa; O CTPOCHUH,
MHOT000pa3uu U 0COOEHHOCTAX OMOJOTHYECKHX CHUCTEM (KJIETKa, OpPraHu3M, MOMYJISAIUs, BU/,
ouoreoreHo3, Ouocdepa); O BBIJAIOMIUXCS OTKPHITHUSX M COBPEMEHHBIX HCCIIECJOBaHHSIX B
OHOJIOTHH,

O3HAKOMJICHHE  OOYydYaloIIUXcsi ¢  METOJAaMHM  TO3HAHUS  KUBOWM  IPUPOJIBIL:
HCCIIEIOBATEIbCKUMH METOJJaMU OMOJIOTUYECKUX HayK (MOJIEKYJISIPHOM U KJIETOYHON OMOJIOTHH,
SMOPHUOJIOTUN U OMOJOTUM PA3BUTHUS, TEHETUKU U CEJIEKIUU, OMOTEXHOJIOTUU U CUHTETUYECKOU
OMOJIOTUH,  TAJCOHTOJOIMH, OKOJOTHM); METOJaMM  CaMOCTOSITEIbHOIO  MPOBEJCHHUS
OMOJIOTUYECKUX HMCCIeOBaHUNH B Jaboparopun U B mpupone (HaOmoJeHue, H3MEepeHHe,
HKCIEPUMEHT, MOJICIIUPOBAHHE);

OBJIaJiecHue OOYUYaIOIUMHUCS YMEHHSIMHU: CaMOCTOSITENIbHO HAXOAWTh, aHATU3UPOBATH H
UCIOJb30BaTh OMOJIOTNYECKYI0O HH(POPMALINIO; TTOJIb30BATHCS OMOIOTUYECKON TEPMUHOJIOTHEH U
CHUMBOJIMKOM; YCTAHABJIMBATH CBSI3b MEXK/y Pa3BUTHEM OHOJIOTHH U COLIUATBHO-IYKOHOMHYECKUMU
U 3KOJIOTMYECKHMH NMPOOJIeMaMHy YeJI0OBEUECTBA; OLICHUBATH MOCIIEICTBUS CBOCH JIESTEILHOCTH IO
OTHOILIEHUIO K OKpY)Kalolled NpUpoIHON cpene, COOCTBEHHOMY 3/0POBBI0 U 3]I0POBBIO



OKpYXXAIOIUX JIfoAel; OOOCHOBBIBATH W COOJIOAATH Mepbl MPO(PUIAKTHKH HH(EKIMOHHBIX
3a0oJIeBaHMii, MpaBHJia MOBEJICHUS B NpUpojae U obecrieyeHHs OE30MaCHOCTH COOCTBEHHOM
KHU3HEIEATSIPHOCTH B YPE3BbIUANHBIX CHUTYAIMsIX HPUPOJHOTO M TEXHOT'CHHOTO XapakTepa;
XapaKTepU30BaTh COBPEMEHHbIE HAYYHbIE OTKPBITUS B 00J1aCTH OHOJIOTHH;

pa3BuUTHE Y OOYYAIOIIMXCS WHTEUICKTYalbHBIX M TBOPUECKHX CIIOCOOHOCTEH B IMpoliecce
3HaKOMCTBA C BBIAAIONIUMHUCS OTKPHITUSMU W COBPEMEHHBIMU HCCIICAOBAHUSMH B OHOJIOTHH,
pemaemMpIMu €10 Tpo0IeMaMu, METOJ0JIOTHEH OHOJIOTHYECKOTO HCCICIOBAHMS, MPOBEICHUS
OKCTIEPUMEHTAIBHBIX HCCIICIOBAaHUHM, pEHICHUS OHWOJIOTUYECKUX 33734, MOJCITUPOBAHHUS
OMOJIOTUYECKUX OOBEKTOB U MPOIIECCOB;

BOCIIMTaHUE Y OOYJarOIUXCSl IIEHHOCTHOTO OTHOUICHHS K XHMBOW MPUPOIE B IEJIOM H K
OTHEeNbHBIM €€ OO0beKTaM U SBJICHUSAM; (OPMHUPOBAHUE HKOJOTHYECKOW, TEHETHYECKOU
IPaMOTHOCTH, OOIIEH KyJIbTypbl MOBEACHUS B TPHUPOJE; MHTErPAIlMH €CTECTBEHHO-HAYYHBIX
3HAHHI;

npuoOpeTeHne 00yJaroIUMHUC] KOMIETEHTHOCTH B PAllHOHATIBHOM MTPHUPOIONIOIB30BAHUN
(cobmroneHne TmpaBWJI TOBEJAEHHMS B TPUPOJIE, OXpaHbl BHUIOB, SKOCHUCTEM, OHOCHEpsI),
COXpaHEHWU COOCTBEHHOTO 3J0POBBS U 3J0POBBS OKPYXKAIOUIUX JHoJeH (COoOMoIeHnuss Mep
npodUIaKTUKH 3a00I€BaHU, 0OecTIeUeHHEe 0E30TTaCHOCTH KU3HEACITEIIPHOCTH B YPE3BBIYAMHBIX
CUTYallUsIX TIPUPOJTHOTO M TEXHOTEHHOTO XapaKTepa) Ha OCHOBE MCIOJIb30BAHUS OMOIIOTHIECKAX
3HaHUN U YMEHUH B ITOBCETHEBHOM )KU3HH;

CO3/IlaHWE YCJIOBUH IS OCO3HAaHHOTO BBIOOpAa OOYYAOMIMMUCS WHIWBHUIYAIbHOU
0o0pa3oBaTeNIbHOM  TPaeKTOpPHUH, CIOCOOCTBYIOIIEH mocienymomeMy MnpodecCHOHATLHOMY
CaMOOIIPENICTICHUI0, B COOTBETCTBUM C HHAWBUIYaJbHBIMM HHTEpECaMU U MOTPEOHOCTAMU
pervoHa.

OO6miee 4yMCIIO YacoB, OTBEICHHBIX Ha HM3ydyeHHWE OWOJIOTMM Ha YIIIyOJIGHHOM YpPOBHE
cpeanero obmero oopasosanus, coctabiseT 204 vaca: B 10 kimacce — 102 gaca (3 waca B Heielo),
B 11 kiacce — 102 gaca (3 gaca B Hezesio).

OT160p opranu3aMOHHBIX POPM, METOJIOB U CPEACTB 00yUEHUSI OUOJIOTHU OCYIIECTBIISECTCS
¢ yuéroMm creuu(uKu ero coiepaHusl U HAMPaABICHHOCTH Ha MPOJIOJDKEHHE OMOJOTHYEeCKOro
o0pa3oBaHus B OpraHU3alMsIX CpeHEro NpodeCCHOHAIBLHOIO U BBICIIEr0 00pa30BaHMUsL.

OO0s13aTeNIbHBIM yCIIOBHEM MpH 0OyueHUU OHOJIOTMU Ha YriayOIEHHOM YpPOBHE SIBIISETCS
npoBe/ieHHEe J1a00paTOpHBIX U TMpakTUyeckux pador. Takke ywyacTHe OOy4aromuxcs B
BBITIOJIHEHUH MTPOEKTHBIX U y4eOHO-MCCIeA0BATENLCKUX Pa0OT, TEMATHKA KOTOPBIX OIMIPEIeNsieTCs
YUUTENIEM Ha OCHOBE UMEIOIIUXCA MAaTEPUAIBbHO-TEXHUYECKUX PECYPCOB M MECTHBIX MPUPOIHBIX
YCIIOBUH.



COJEP/KAHUE OBYYEHUA
10 KJIACC

CopnepxaHue IpPOrpaMMbl, BBIAECICHHOE  KVPCUBOM, HE BXOJAUT B  TIPOBEPKY
rocyfaapcTBeHHo# utoroBoit arrectammu (I'MA).

Tema 1. Buosiorusi kak Hayka

CoBpemMeHHass OHOJOTHS — KOMIUIEKCHasi Hayka. Kparkas ucropus pa3BUTHS OHUOJIOTHH.
buonornueckne Haykn U u3ydaeMble MMM TpoOsieMbl. DyHIaMEHTAJbHBIC, MPUKIAAHBIC U
MTOMCKOBBIE€ HayYHBIE UCCIICIOBAHUS B OMOJIOTHH.

3HavyeHne Ouonoruu B (OPMHUPOBAHMHM COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTUHBI
mupa. [Ipodeccun, cBsizannbie ¢ Ouosorueil. 3HaueHne OUOJIOTMH B TPAKTHUYECKON AESITEIbHOCTH
YeJIOBEKa: MEIUIIMHE, CETHCKOM X035UCTBE, MPOMBIIIJIEHHOCTH, OXPaHEe MPUPOIBIL.

JdeMoHcTpauuu

[Hoptpetsl: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. Japsun, Y. I'apsei, I
Mennens, B. U. Bepuanckuii, U. I1. T1aBnos, U. U. Meunuxkos, H. 1. Basunos, H. B. Tumodees-
Pecosckuii, [Ix. Yorcon, @. Kpuk, /. K. benses.

Tabmuipl u cxeMbl: «CBsi3b OMOJIOTHH C IPYrUMU Haykammuy, «CucteMa OHOJIOTHYECKUX
HayK».

Tema 2. J)KuBble CHCTEMBI H UX H3yYeHUE

JKuBbie cucTeMbl Kak peaMeT u3ydeHus: ononaornu. CBOMCTBA JKMBBIX CHCTEM: €IMHCTBO
XUMHUYECKOTO COCTaBa, JAMCKPETHOCTb W IEJOCTHOCTb, CIIOKHOCTh MW  YHOPSJAOYEHHOCTh
CTPYKTYPBI,  OTKpPBITOCTb, = CaMOOPIraHW3allMs, CAMOBOCIPOU3BEICHHE,  PA3APAKUMOCTD,
W3MEHYUBOCTh, POCT U PA3BUTHE.

YpoBHM OpraHuM3allid JKUBBIX CHCTEM: MOJICKYJISIPHBIM, KIETOYHBIM, TKAHEBbIM,
OpraHU3MEHHBIMH, TIOMYJISIIMOHHO -BUI0OBOH, 9KOCHUCTEMHBIN (6MOTEOIICHOTUYECKHIA ),
ouoctepusiit. [Iponeccrl, mpoucxonsduue B KUBbIX cucTtemMax. OCHOBHBbIE MPU3HAKU KHBOTO.
XKuznp kak ¢opma cymecTBoBaHuss MaTtepun. Hayku, n3ydaromine KUBbIE CUCTEMbI Ha Pa3HBIX
YPOBHSIX OpraHU3aLNH.

N3ydyenue xuBBIX cucTeM. Meroasl Oumosiornueckoid Hayku. HaOmroneHue, maMepeHue,
JKCIIEpUMEHT, CHCTeMaTu3auus, MeraaHanu3. [loHATHe O 3aBUCUMOM W HE3aBUCUMOM
nepemeHHo. [lnanupoBanue skcnepumenta. IloctaHoBka u mnpoBepka runore3. Hynesas
runore3a. [lonstue BeIOOpKU U €€ TOCTOBEpHOCTh. Pa3zbpoc B Ouosnornueckux qaHHbIX. OleHKa
JIOCTOBEPHOCTH MOJYYEHHBIX pe3yJbTaroB. [IpHunHbI MCKaKE€HUs PE3yJIbTAaTOB 3KCIEPUMEHTA.
[loHATHE CTAaTUCTUUECKOIO TECTA.

JdeMoHcTpanun

Tabmupr 1 cxembl: «OCHOBHbIE TPU3HAKU JKU3HW», «BHOIOTrMYECKHe CHCTEMBI»,
«CBONCTBa KUBOU MaTepum», «YpOBHHU OpraHU3aALUU KUBOU NMPUPOIbD», «CTpOEHHUE )KUBOTHOM
KJIETKN», «TKaHU )KUBOTHBIX», «CHUCTEMBI OpPraHOB YEJIOBEUECKOTO Opranu3mMay, «bnoreoueHos,
«buocdepar, «MeTo1bl UIyUEHHSI YKUBOU TPUPOIBI».

O6opynoBanue: nabopaTopHoe 000pya0BaHUE I IPOBEICHUST HAOMIOCHHM, H3MEPEHU,
SKCIIEPUMEHTOB.

IpakTuyeckas padora «lcnonb3oBaHue pa3lIMUHBIX METOJOB IMPH HU3YYEHUU >KUBBIX
CUCTEM.

Tema 3. Buosorus kjierku



Knerka — cTpykTypHO-()YHKIIMOHANbHAS €IWHHUIA XKUBOTO. VMICTOpUS OTKPBITHSA KIIETKH.
Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. IIBann, M. Illneiinen, P. Bupxos).
OCHOBHBIE 10JIO’)KEHUSI COBPEMEHHOM KJIIETOYHOI TEOPUU.

Metoapl MOJEKYISPHOM M KJIETOYHOW OHOJOrMHM: MHKPOCKOMUS, XpomaTorpadus,
anektpodopes, METOJ  MeuYeHBbIX aToMoB, auddepeHnmanbHOe — HEHTpUYrHpOBaHHE,
KYJIbTUBUPOBAHUE KIIETOK. M3yuenue ¢uxcuposannvix Kiemok. DIEKTPOHHA MUKPOCKOIIMS.
Konghoxanenas mukpockonus. Bumanvhoe (npusicuzHennoe) uzyienue Kiemox.

JdeMoHcTpanuu

[Hoptpetsl: P. I'yk, A. JleBenryk, T. [lIsann, M. Hneiinen, P. Bupxos, K. M. bap.

Tabmuuer u cxembl: «CBETOBOH MHUKPOCKOID», «DIEKTPOHHBIH MHUKPOCKOM», «lcTopus
Pa3BUTHS METOI0B MUKPOCKOIIUNY.

O6opynoBaHHe: CBETOBOM MHUKPOCKOII, MUKPOIIPENapaThl PacTUTENbHBIX, UBOTHBIX WU
OaKTepHATBHBIX KIETOK.

IIpakTnueckas padora «/I3ydeHne MeTONOB KIETOYHOW Ouosiornu (Xxpomarorpadus,
anektpodopes, nudpdepennuanbHoe neHTpudyruposanue, [TLIP)».

Tema 4. Xumnueckasi opranuzanus KJIeTKH

XUMUYECKUN COCTaB KIETKU. Makpo-, MUKpPO- U YJIbTPAMUKPO3JIEeMEeHThI. Bosa u e€ posb
KaK pacTBOpHUTENs, peareHra, ydacTHe B CTPYKTYPHUPOBAHUU KIIETKH, TEIJIOPETYJIALNH.
MunepasnbHbI€ BElleCcTBa KIETKH, UX Onosoruyeckast pojib. Pojib KaTHOHOB M aHHOHOB B KJIETKE.

Oprannueckue BellecTsa KIeTKU. bronorndeckue nonmMepsl. beiakn. AMUHOKHCIOTHBIN
coctaB OenkoB. CTpyKTypbl OenkoBoil Mousekynbl. [lepBuuHas cTpykTypa Oenka, MmenTHAHAs
CBs3b. BTOpmyHas, TpeTwdHas, 4deTBepTHYHas CTPYKTyphl. [leHaryparusa. CBoiicTBa OEIKOB.
Knaccudukanus 6enkos. buonornueckue hyakiun 6enkoB. [Ipuonui.

VYrieBoapl. MoHOCaXapuapl, AMCaxapu/ibl, OJIUrocaxapuabl U ojaucaxapuasl. OOmuil miaH
CTpOEHUS U (PU3NKO-XUMUYECKHE CBOICTBA yriieBOOB. bronornyeckue (GyHKINUU YyrIeBOIOB.

Jlunmuae!. IMuapodunsHO-THAPOPOOHEIE  CBOMCTBA. Knaccudukanus  nunumos.
Tpurmuuepuasl, Gochonunuabl, BOCKU, cTepouibl. buonornyeckue pynkiun nunuaos. OOmue
CBOMCTBa OHMOJOTHYECKMX MeMOpaH — TEKy4ecTb, CIOCOOHOCTh K CaMO3aMBbIKaHHIO,
MOJIYITPOHUIIAEMOCTb.

Hyxneunosbie kucnotel. JJHK u PHK. Ctpoenue HykienHOBBIX KUCIOT. HykieoTuapl.
[Mpunuun xommuiementapuoctu. IlpaBuno Yapradda. Crpykrypa JHK — nBoiiHas crimpainsb.
Mecronaxoxaenue u ononornueckue ¢pynknuu JJHK. Bunsr PHK. ®@ynkiuun PHK B kitetke.

Crpoenue monekynsl AT®. Makpospruueckue cBsa3u B Mosiekyine AT®. buonornyeckue
¢yakuun  AT®. BoccraHoBIIGHHBIE TIEPEHOCYMKH, WX (QYHKIMU B KIETKe. /[pyeue
HyKIeo3uompugocghamol (HTD). CexBenupoBanne  JIHK.  Memoowr  ecenomuxu,
MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CrpykTypHasi 6uoyorus: OMOXMMHUYECKHE U OHO(MU3MYECKUE HCCIEAOBAaHUS COCTaBa U
MIPOCTPAHCTBEHHON CTPYKTYphl OuMOMOJEKyl. Modenuposanue cmpykmypol u @QYHKYuil
buomonexyn u ux komniekcos. Komnvromepnoiii ouzaiin u opeanuyeckuti Cunme3 OUOMONEKY U UX
HenpupooHvIX AHATI0208.

JdeMoHcTpanuu

[optperst: JI. Ilomunr, Ix. Yorcon, ®@. Kpuk, M. Yunkusnc, P. ®pauknun, @. Canrep, C.
IIpy3unep.

Huarpammbl:  «Pacnipenienenne XMMHYECKUX DJIIEMEHTOB B HEXKHMBOM  IPHUPOAE»,
«Pacnpenenenne XMMUYECKUX 3JIEMEHTOB B )KUBOU MPUPOJIEN.



Tabmuuer u cxemsl: «llepuoanveckass TabMUIA XUMHUYECKUX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJBl BOJBI», «BemectBa B cocTaBe oOpraHu3sMoB», «CTpoeHHE MOJEKyNbl OeKay,
«CTpyKTYypbl OEIKOBOW MOJIEKYIbD», «CTpOCHHE MOJEKYN YIieBOAOBY», «CTpOeHHE MOJEKYI
munuaoBy», «HyknenHoBble KUCIoTe», «CTpoeHue MoJieKyisl AT®».

O6opynoBaHue: XuMU4ecKasi Iocyaa U 000pyJJ0BaHHeE.

JladopaTopHas padora «OO6HapyxeHHE OEITKOB C IOMOIIBIO KAU€CTBEHHBIX PEAKITUII.

JlabopaTopHas padora «l/ccienoBaHue HyKJIECMHOBBIX KUCIJIOT, BBIIEJICHHBIX U3 KIETOK
Pa3IUYHbIX OPraHU3MOBY.

Tema 5. CTpoeHue n QyHKIIUM KJIETKH

Tunsl KIeTok: 3ykapuoTHueckas U npokapuoTuyeckass. CTpyKTypHO-(YHKIMOHAJIbHBIE
00pa3oBaHUs KJIECTKH.

Crpoenue mnpokapuoTudyeckoil kierku. Kierounas creHka Oaktepuii u  apxew.
Oco0OeHHOCTH CTPOEHHUS TeTepOTPOPHON U aBTOTPOPHON MPOKAPUOTUUYECKUX KIIETOK. MecTto u
POJIb MPOKAPUOT B OMOIIEHO3AX.

Crpoenre u QyHKIMOHUPOBAHUE dyKapuOTHUeCKON KieTku. [lnazmaTndeckas memOpaHa
(mna3manemma). CrTpykTypa Iula3mMaTuueckod wmemOpaHbl. TpaHCHOPT BelIecTB uepes
I1a3MaTHYeCKyl0 MeMOpaHy: maccuBHbIN (auddysus, oOnery€éHHas nuddysus), aKTUBHBIMI
(mepBUYHBIA M BTOPUYHBINA akTUBHBIA TpaHcnopT). [lomynponumaemocts MeMmOpanbl. PaGorta
HaTpUH-KaJIMEBOTO Hacoca. DHJIOIUTO3: MUHOIIUTO3, (parormTo3. Dx301MTo3. KieTouHas cTeHka.
CrpykTypa ¥ QyHKIUU KJIETOYHOM CTEHKU PacTeHU, IpruOoB.

Hurtommazma. I[luro3zome. I[urockener. JIBukeHne wHUTOMIIA3Mbl. OpraHoujbl KIETKH.
OnHomeMOpaHHBIE OpraHOMABI KJICTKU: dHAomIasMarundeckas ceth (JIIC), ammapar [Nomsmxw,
JU30COMBI, UX CTpoeHue M (QyHKUuHU. B3anuMocBs3b OJHOMEMOpPAHHBIX OPraHOHMIOB KIIETKH.
CtpoeHue TrpaHyJIsIpHOTO peTUKynyMa. Mexanusm Hanpasienus o6enkos 6 JIIIC. CunTe3
pactBopuMbIX  OenkoB. CuHTE3  KJIETOYHBIX MeMmOpaH. [manmkwii  (arpaHyssipHBIN)
SHJOIUIa3MaTHYeCKU peTukyayM. CekperopHas QyHkmus anmapara [onbmxu. Moouguxayus
benxos 6 annapame I onvoxcu. Copmuposka benkos ¢ annapame I onb0xcu. TpaHCTIOPT BELIECTB
B KJIeTKe. Bakyonu pacturenbHbIX KiieTok. Kiterounsnii cok. Typrop.

[TonyaBTOHOMHBIE OPraHoWAbl KJIETKU: MUTOXOHIPHH, IUIACTUIBL [Ipoucxoocoenue
mumoxonoputi u naacmuod. Cumbuocenes (K.C. Mepeackosckuii, JI. Mapeyauc). CtpoeHue u
GyHKIMM  MUTOXOHApUA u minactul. [lepBuuHbIe, BTOPUYHBIE U CJOXKHBIC IJIACTH]IBI
(OTOCHHTE3UPYIOUIUX JYKAPUOT. XJIOPOILJIACTHI, XPOMOIUIACTHI, JIEWKOIUIACTHl ~ BBICIIHUX
pacTeHu.

Hemem6panubie opranousl kietku CtpoeHue ¥ (QYHKIIMH HEeMEMOpPaHHBIX OPraHOMIOB
KieTku. PubGocombl.  [Ipomesicymounvie  ¢unamenmsi. MuxpoduaaMeHTbl. AKmuHogvle
Mmukpogunamenmsi. MplllIeUHbIE KICTKU. AKMUHOBbIE KOMNOHEHMbL HEMbIULEYHBIX KIEMOK.
Muxkpotpy6ouku. Kierounsiii unentp. CTpoeHHe W [BHKEHHE JKTYTHKOB M PECHHYEK.
MukpoTpyOouku nuromiasmsl. LlenTpuons. berku, accoyuuposannvle ¢ MUKpoguiamenmamu u
Mmukpompybouxkamu. Momopnsie 6enxu.

SAnpo. OGonouka sjipa, XpOMaTHH, KapUOIUIa3Ma, SIAPBIIIKH, UX CTPOECHUE M (YHKIHH.
SnepHblii OenkoBbIi MaTpukc. [IpocTpaHCTBEHHOE paclosioKeHHEe XpOMOCOM B MHTEp(a3HOM
anpe. dyxpomamun u eemepoxpomamun. benku XpomMaTHHA — THCTOHBI. /J[uHamuxa s0epHou
0001104KU 8 Mumose. HoepHulil mpancnopm.

Knerounsie  BkmroueHusa. CpaBHHUTENbHAs  XapaKTEPUCTHKA  KJIETOK  DYKapHOT
(pacTuTeNnbHOM, )KUBOTHOM, TPHOHO).

JdeMoHcTpanuu



[optpets: K.C. Mepexkockuii, JI. Maprymuc.

Tabmuupr u cxembl: «CTpoeHHE 3yKapUOTHYECKOH KIETKH», «CTpOeHHe KUBOTHOU
KIeTKn», «CTpoeHHE pacTUTENBHON KIETKW», «CTpoeHre MUTOXOHIpUNY, «SAnpo», «CtpoeHue
IIPOKApPUOTHUYECKOMN KIETKI.

O6opynoBaHue: CBETOBOW MHUKPOCKOIN, MMKpPOIpENnaparbl PpPacTUTENIbHBIX, MHUBOTHBIX
KIIETOK, MUKPOIIpenapaTsl OakTepruaibHbIX KIETOK.

JladopaTopHas padora «l3ydyeHue cTpoeHus KJIETOK Pa3IMUHbIX OPTaHU3MOBY.

IIpakTnueckas padora «/3ydyeHue CBONCTB KJIETOYHONH MEMOpaHbI».

JlabopaTopHas paGora «lccienoBanue miaazMoiu3a M JIEIUIa3MOJIM3a B PACTUTEIBHBIX
KIIETKax».

IIpakTnueckas padora «/3ydyeHue ABMKEHUS HUTOIIA3MbI B PACTUTEIBHBIX KIETKAX.

Tema 6. O0MeH BellecTB U MpeBpallieHHe JHEPTUM B KJIeTKe

AccumMmiAnMs U AMCCUMMIISILUS — JIBE€ CTOPOHBI MeTabonu3ma. Tumbel oOMeHa BEIeCTB:
aBTOTPO(HBIN U reTepoTPOPHBIN. YUacTHe KUCI0poaa B 0OMEHHBIX MPOIeccax. JHEPreTUUECKOe
obecnieueHue kieTku: npespamieHne AT® B oOMeHHBIX nponeccax. PepMeHTaTUBHBINA XapakTep
peaknuii KieTrogyHoro Mmetabonuzma. DepMeHTHI, UX CTPOCHUE, CBOMCTBA M MEXaHU3M JICHCTBUI.
Kodepmentsl. OTinuus GepMeHTOB OT HEOPTraHMYECKUX KaTalu3aTopoB. benku-akTuBaTOphl U
OeNKU-UHTUOUTOPBL. 3aBUCHUMOCTh CKOPOCTH (DEPMEHTATUBHBIX pPEAKIHH OT pPa3IMYHBIX
(hakTopoB.

[lepBUYHBIN CHMHTE3 OPraHWYECKHUX BEIHIECTB B KieTke. POTOCHHTE3. AHOKCUCeHHblU U
oxcuzenHvlll Gpomocunmes 'y oOaxkmeputi. Ceemocoduparowue nueMeHmsvl U NUSMEHMbl
peaxkyuonnoz2o yenmpa. Ponb xjopomnactoB B mporecce potocunTe3a. CBeTOBas U TEMHOBAs
¢bazpl. @omoovixanue, C3-, Ca- u CAM-munvr pomocunmesa. 1IpoxyKTUBHOCTb (POTOCHHTE3A.
Brustaue pa3nuanbix GakTopoB Ha CKOPOCTh (poTocHHTE3a. 3HaUeHHE (POTOCHUHTE3A.

XemocuHre3.  PazHooOpasue  OpraHM3MOB-XEMOCHHTETUKOB:  HUTPUPHUIUPYIOIINE
OakTepuu, Kene300aKTepur, cepoOaKTepru, BOJAOPOIHbIE OaKTepun. 3HAUYCHNUE XEMOCHHTE3a.

Amnaspobubie opranu3Mel. Busl Opoxenus. [IpoaykTsl OpokeHHS U WX HCIOJIb30BAaHUE
YeJIOBEKOM. AHA’pOOHBIE MHUKPOOPraHM3Mbl Kak OOBEKTh OMOTEXHOJIOTMM M BO30yIUTENN
0ose3Hei.

AdpobHBIe OpraHu3Mbl. JTambl 3Heprernyeckoro obOmeHa. I[loAroToBUTENBHBIA STarl.
['mukonan3 — GECKUCIOPOTHOE paCIIEIICHUE TIIFOKO3bI.

buosornueckoe OKUCIEHHE, WU KIETOYHOE JblXxaHHWe. Pojib MUTOXOHIpPHII B mpoueccax
ouonoruueckoro okucienus. lluxnnueckue peaknuu. OxucnurenbHoe (ochopuarpoBaHHe.
Ouepeus membpanunoeo epaouenma npomonos. Cummes ATD: paboma npomouuou ATD-
cunmasel. I[lpeumyiectBa a’poOHoro myru oOMeHa BEIIECTB Tepe]] aHadPOOHBIM.
D¢ dexTUBHOCTH 3HEPreTUYECKOro 0OMEHa.

JdeMoHcTpanun

[Hoptpetsr: k. [Ipuctiu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A. Durensrapar, I1.
Murtuenn, I'. A. 3aBap3uH.

Tabmuupel u cxembl: «PoTOCHHTE3», «DHEpreTudeckuil oomen», «buocunHTe3 Oenkay,
«Ctpoenue pepmMeHTa», «XEeMOCHHTE3Y.

ObopynoBaHue: CBETOBOM MUKPOCKOII, 000PYI0BaHHE JUIsl IPUTOTOBICHUS TOCTOSIHHBIX U
BPEMEHHBIX MUKPOIIPENapaToB.

JlaGopaTopHas padoTta «l3ydyeHne KaTaIuTHUYECKON aKTUBHOCTH ()epPMEHTOB (Ha IpUMepe
aMuUJIa3bl WIM KaTanas3bl)y.



JlaGopaTtopuass padora «M3yueHne (QEPMEHTATHBHOTO pACHICIICHUS MEPOKCHIA
BOJIOPOJIa B PACTUTEIILHBIX U JKUBOTHBIX KJIETKAX).

JlaGopatopuas padora «CpaBHEHHE MTPOIECCOB (POTOCHHTE3A U XEMOCHUHTE3a».

JladopaTopHas padora «CpaBHEHHE MPOIECCOB OPOKEHUS U JIBIXAHUSD.

Tema 7. HaciencrBenHasi ”HpopManusi M peajiusanus eé B KjeTKe

Peaknun matpuuyHoro cunrtes3a. [IpHHIIMIT KOMIUIEMEHTAPHOCTH B PEAKIUSX MATPUYHOTO
cuHTe3a. Peanm3amus HaciencTBEHHOW WHQpoOpManuu. ['eHeTHYecKuid KOJ, €ro CBOMCTBA.
Tpanckpunuusa — matpuusbiil cuaTe3 PHK. IIpuHIUMIBI TpaHCKpUNIMK: KOMIUIEMEHTapPHOCTb,
aHTUIApaJUIEIbHOCTh, aCUMMETPUYHOCTh. Co3pesanue mampuunvix PHK 6 sykapuomuueckot
knemxe. Hexooupyrowue PHK.

Tpancnsamus u e€ sranel. Yuactue tpancroptHeix PHK B OGmocunTtese Oenka. YcnoBus
6uocunTesa 6enka. Koguposanue amunokucnot. Ponb pubocom B Onocunrese OGernka.

Cospemennvie npedcmagnenus o cmpoenuu 2enos. OpraHusanysi TeHoMa y IpOKapuoT U
9yKapuoT. Perynsuus akTHBHOCTH IeHOB y pokapHoT. ['unoresa onepona (. XKako0, K. Mano).
Monekynapuvie mexanusmvl dKcnpeccuu 2eHos y sykapuom. Ponv xpomamuna 6 pecynsayuu
pabomul 2enos. Perynsanns oOMeHHBIX MpolieccoB B kieTke. Kiierounslil romeocTas.

Bupycsl — HekneTouHble POPMBI )KU3HU U 00JMraTHBIC Mapa3uThl. CTPOCHHE MPOCTHIX U
CJIIO)KHBIX BHUPYCOB, PETPOBUPYCOB, OakrtepuodaroB. Kusuennwvii yuxn J[HK-codepacawux
supycos, PHK-cooepoicawux supycos, bakmepuogazos. Obpammuas mpaHcKkpunyus, pesepmasa,
unmezpasa.

BupycHuble 3a001eBaHus YenoBeKa, )UBOTHBIX, pacteHuit. CITN I, COVID-19, conmansHbie
Y METUIMHCKHUE MPOOIEeMBbI.

Buoungpopmamuxa: unmeepayusi u ananuz bonvuux maccusos («bigdata») cmpyxmypnoix
buonoeuueckux oanHvlx. Hanomexunonoauu 6 buonocuu u meouyure. Ilpoepammupyemole ¢hynxyuu
benxos. Cnocobvl 0ocmasKu 1eKapcms.

JdemoHcTpauuu

[Toptpetsr: H. K. Konsuos, . Y. UBaHOBCKHIA.

Tabmuubpt w  cxembl: «buwocuHTe3 Oenka», «['eHeTHueckuii kom», «Bupyce»,
«baxTepuodarmy.

IIpakTuyeckas padora «Co3ganue MOJICIU BUPYCay.

Tema 8. )KuzHeHHBIH MUK KJIETKU

Knerounsrii 1muki, ero mepuonbl W perymsanus. Matepdaza m muto3. OcobOeHHOCTH
mporeccoB, mpoTekaronux B untepdaze. [loaroroka kinetku k aeneHuto. [IpecunreTnueckuii
(MOCTMUTOTUYECKHIT), CHHTETUYECKHH W TOCTCUHTETHUYECKUN (IMIPEMHUTOTHYECKHIi) MEepPHOIbI
nHTEep(Da3hI.

Marpuunbiii  cunte3 JHK — pennukanusa. Ilpunmuner  perumkanuu — JIHK:
KOMIUIEMEHTAPHOCTh,  IOJIYKOHCEPBAaTUBHBI  CHUHTE3, aHTUINAPAJUIEIbHOCTh. MexaHu3m
permukaunu JJHK. Xpomocomel. Ctpoenune xpomocoM. Tenomepsl U TeoMepasza. XpoOMOCOMHBII
HaOOp KJIETKH — KapuoTHM. J[MMIOWIHBIA U TarIoOUAHBIN HAOOphI XpoMOcoM. ['OMOJOTHYHBIE
xpoMocoMmbl. [I0J0BbIE XPOMOCOMBI.

Henenne kietkn — mMuto3. CTagum MHTO3a W MPOUCXOJAIIME B HUX Mpouecchl. THUIb
murto3a. KaprokuHes n nuutokuHes. buonornueckoe 3HaueHrEe MUTO3a.

Perymsimust MutoTHueckoro uukia kietkd. [IporpamMmmupyemas kieto4yHas TuOenb —
aronTos.



Knerounoe s1po, XpoMOoCoMBbI, (PyHKIIMOHATIbHAS TEHOMUKA. Mexanuzmuvl nporugepayuu,
oughghepenyuposku, cmapenus u eubenu kiemox. «L{ugpposas xiemxa» — buoungopmamuuecxue
mooenu GYHKYUOHUPOBAHUS KIeMKU.

JdeMoHcTpanuu

Tabmumer 1 cxembl: «JKWU3HEHHBIM MUK KICTKW», «Muto3», «CTpoeHHe XpOMOCOMY,
«Pernmukanus JTHK».

O6opynoBaHue: CBETOBOM MMKpPOCKOIN, MHKpompenaparbl: «MHUTO3 B KJIETKax KOpELIKa
JTyKa».

JlabopaTopHas padora «/3ydueHne XpoMOCOM Ha TOTOBBIX MUKpPOITpenapaTaxy.

JladopaTopHas padora «HaGmrogeHne MuTo3a B KIETKaXx KOHYMKA KOpEIIKa Jiyka (Ha
TOTOBBIX MUKpOTIpEriapaTax).

Tema 9. CTtpoenue u pyHKIIMU OPraHU3MOB

buonornueckoe  paznooOpazue  opraHu3moB.  OJHOKJIETOYHBIE,  KOJOHHAJIBHEIE,
MHOTOKJIETOYHBIE OPTaHU3MBbI.

Oco0OeHHOCTH CTPOEHUS U KUZHEJESITENbHOCTH OJHOKJIETOYHBIX OpraHu3MoB. bakrepuu,
apxeu, 0JIHOKJIETOYHbIE€ IPUOBI, OJTHOKJIETOUHbIE BOJAOPOCIH, ApYyrue nNpoTUucTsl. KosoHuanabHbie
OpraHU3MBlI.

B3anMocBs3b yacTell MHOTOKJIETOYHOTO OpraHu3Ma. TkaHW, OpraHsl U CUCTEMBI OPTaHOB.
Opranusm Kak enuHoe 1enoe. ['omeocras.

Tkanu pacrenudt. Tumbl pacTUTENBHBIX TKaHEW: oOpa3oBareibHas, MOKPOBHAs,
MIPOBOJISAINIAs, OCHOBHAs, MexaHuuyeckas. OCOOEHHOCTH CTPOEHHUs, (PYHKIUI M pacloioKeHHs
TKaHEW B OpraHax pacTEHHII.

TkaHM )KUBOTHBIX U Y€JIOBEKA. THUIBI )KUBOTHBIX TKAHEH: SMUTEINAIIbHAS, COCTUHUTEbHAS,
MbIteyHas1, HepBHas. OcoOeHHOCTH cTpoeHus, (PYHKIUNA M PACIOJIOKECHUS TKaHEH B opraHax
YKUBOTHBIX U YEJIOBEKA.

Opranbl. BereratuBHbIe ¥ T€HEpAaTUBHBIE OpraHbl pacTeHUu. Opraibl U CUCTEMBI OPTaHOB
YKUBOTHBIX U 4yesnoBeKa. OYHKIIMKM OPraHOB U CUCTEM OPIaHOB.

Omnopa tena oprann3moB. Kapkac pacrennii. CKesneTbl 0JHOKIETOYHBIX U MHOTOKJIETOYHBIX
KUBOTHBIX. HapyxHbIil 1 BHYTpeHHUH ckeneT. CTpOCHHE U TUIIbI COCAMHEHUS KOCTEH.

JIBukeHre OpraHu3moB. JIBIKEHHE OJHOKJIETOYHBIX OpPraHu3MOB: aME&OOoHIHOE,
KI'YTUKOBO€, PpECHHYHOE. JIBH)KEHHME MHOTIOKJIETOYHBIX PACTEHUH: TPONM3Mbl M HACTHHU.
JIBuKeHre MHOTOKIIETOYHBIX JKUBOTHBIX U UeJIOBeKa: MblleuHas cuctema. Peduekc. CkeneTHsie
MBIIIIBI U UX paboTa.

[Iuranue opranusmos. [lornomnieHue BOJbI, YIIEKUCIOTO ra3a U MUHEPAJIbHBIX BEIIECTB
pacteHussMu. lluTanue >XKMBOTHBIX. BHYTpUIIOIOCTHOE W BHYTPUKIETOYHOE IHILEBapEHUE.
[IuraHnne MO3BOHOYHBIX XKUBOTHBIX. OTHENbl MUIIEBAPUTENBHOTO TpakTa. IlumeBaputenbHbIe
xene3bl. [IumeBapurenbHas cucremMa 4yeaoBeka.

Jlpixanue opranu3moB. J[pixanue pacteHuid. [[pixanue xuBoTHbIX. uddy3us ra3oB uepes
MoBepXHOCTh KieTku. KoxHoe apixanue. J[prxatenbHas MOBepXHOCTh. JKabepHoe M JEroyHoe
JpIXaHue. JlpIxaHWe TO03BOHOYHBIX UBOTHBIX M YEJIIOBEKA. DBOJIIOIMOHHOE YCIOXKHEHUE
CTPOEHMs JIETKUX MO3BOHOYHBIX J>KMBOTHBIX. JIpIxaTenbHas cucTeMa uenoBeka. MexaHusm
BEHTUJISIUH JIETKUX Y IITUI] U MIIEKOMTUTAIOMKX. Perynsius npixanus. [[pixareabHbie 00bEMBI.

TpancnopT BellecTB y OpPraHu3MoB. TpaHCHOpPTHBIE CUCTEMBI pacTeHuil. TpaHcmopt
BEILIECTB Y ’KUBOTHBIX. KpoBeHOCHas cucTema u e€ opransl. KpoBeHOCHas cricTemMa o3BOHOYHBIX
KHUBOTHBIX U yenoBeka. Cepjle, KpOBEHOCHBbIE cOCyasl M KpoBb. Kpyru kpoBooOparieHus.



OBOJIIOLMOHHBIE YCIIO)KHEHUSI CTPOEHMSI KPOBEHOCHOM CHUCTEMBbl IO3BOHOYHBIX >KHBOTHBIX.
Pabora cepania u e€ perynsiusi.

Beinenenne y opraHusmoB. BeigeneHue y pacTeHud. BblieneHue 'y  JKHBOTHBIX.
CoxparutensHbie Bakyosnu. Opransl BeliesneHus. GunbTpanus, cekpenus u o00paTHoe BCachlBaHNE
KaK MEXaHHU3Mbl pabOThl OpraHoB BbIIeIeHUS. CBA3b MOJOCTH Tejla C KPOBEHOCHOW U
BBIJICJIUTEIIBHON CcHCTeMaMu. BpljeneHne y MO3BOHOUYHBIX >KMBOTHBIX M uenoBeka. [loukw.
Crpoenne u ¢pynkunonuposanue Hepona. O6pazoBaHre MOYHN Y YEITOBEKA.

3amura y OpraHu3MoB. 3aliTa y OJHOKJIETOYHbIX OpraHu3MoB. Criopbl OakTepuid U LIUCTHI
IpocTEeHIINX. 3amMTa y MHOTOKIETOYHbIX pacteHuid. Kyrukyna. CpenctBa maccHUBHOM u
XUMHUYECKOU 3a1uThl. DUTOHIUABI.

3amura y MHOTOKJIETOYHBIX )KUBOTHBIX. [IOKpOBBI U UX MPOU3BOAHBIE. 3allIUTa OPraHu3Ma
oT Oone3Heil. MMmyHHas cucrema denoBeka. KieTOYHBIE M T'yMOpaJIbHBIH HMMYHHTET.
Bpoxnéunelii u  npuoOpeTéHHbI  crnenupuyeckuii HUMMyHUTET. Teopusi KIOHAJIBHO-
cenektuBHoro ummynurera (I1. Opmax, @. M. bepuer, C. Tonerasa). BocnanurensHbie OTBETHI
opranu3MoB. Posib BpokIEHHOTO UMMYHHUTETA B pa3BUTUH CUCTEMHBIX 3a00J1€BaHUII.

Paznpaxkxumocts © peryasuuss 'y OpraHu3moB. PaznpakumMocTh y OJIHOKJIETOYHBIX
opranm3moB. Takcucel. Paznpaxxumocte n perynsuus y pacteHud. PocToBble BemecTBa M HX
3HauYEHUE.

HepBHas cuctema u peduiekTopHas perymsiuusi y >KuBOTHbIX. HepBHast cucrema u eé
OT/IeNbl. OBOJIIOIIMOHHOE YCJIOKHEHHWE CTPOEHUS HEPBHOM CHUCTEMBl Yy KUBOTHBIX. OTIeIb
TOJIOBHOTO MO3ra MO3BOHOYHBIX KUBOTHBIX. Peduiexc u pednexropHas ayra. besycnoBHuble u
YCIIOBHBIC pe(IICKCHI.

['ymopanbHas perymsauuss UM SHAOKPUHHAs CUCTEMa MXUBOTHBIX M 4YesoBeka. JKernesbl
SHIOKPUHHOM CHUCTEMBI U WX TOpMOHBI. JlelicTBue ropMoHOB. B3anMOCBSI3b HEPBHOU U
SHIOKPUHHOM cucTeM. [ mnotasiamo-runodusapHas cuctema.

JdemoHcTpauuu

[Toptpert: W. I1. I1aByos.

Tabmuipsl u cxembl: «OAHOKIETOUHBIE BOAOPOCIN», «MHOTOKIETOUYHBIE BOJOPOCIH,
«baktepun», «lIpocreitmme», «Opranbl [BETKOBBIX pacTeHuil», «CHCTEMBbl OpraHoB
MMO3BOHOYHBIX JKMBOTHBIX», «BHYyTpEeHHee CTpOeHHE HaceKoMbIX», «TKaHM pacTeHHiD»,
«KopueBbie cucrembl», «Ctpoenue crelnsa», «CTpoeHHE JHUCTOBOW IUIACTUHKHY», «TkaHU
KUBOTHBIX», «Ckener 4yenoBeka», «llumeBapurenbHas cucreMa», «KpoBeHOCHas cucremay,
«/pixarenpHas cucrema», «HepBHas cucrema», «Koxa», «MplmedyHas cucremay,
«BplenuTenpHas cucTeMa», «DHIOKPUHHAA cucTeMa», «CTtpoeHue Mbllb», «MMmyHHUTETY,
«KumeuHnononoctHele», «CxeMa NMUTaHUs pacTeHui», «KpoBEHOCHbIE CUCTEMBI MO3BOHOYHBIX
AKUBOTHBIX», «CTpoeHue rupbl», «CTpoeHHEe IUIaHapun», «BHyTpeHHee CTpOeHHE J0KIEBOTO
yepBs», «HepBHas cucrema pwiO», «HepBHas cuctema narymkun», «HepBHas cucrema
npecMmbikaomuxcsa», «HepBuas cucrema nruny, «HepBHas cucremMa MIIEKONMTAOLIMX»,
«HepBHas cucrema uenoBekay, «Pediexcy.

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKPOIIpENnapaThl OAHOKIETOUHBIX OPraHU3MOB,
MHUKpOIpenapaTsl TKaHEH, pAKOBUHBI MOJUIFOCKOB, KOJUIEKIIUM HACEKOMBIX, UTJIOKOKUX, )KUBbIE
AK3eMILISIPhl KOMHATHBIX PACTCHHM, repObapiil pacTeHU pa3HbIX OTAENOB, BIAXKHbBIE MPErapaThl
KHUBOTHBIX, CKEJIETHI TO3BOHOYHBIX, KOJUIEKIIUN OECTI03BOHOYHBIX KUBOTHBIX, CKEJIET YEJIOBEKa,
00opyZ0BaHuE IS IEMOHCTPALIMY TOYBEHHOTO U BO3/YILIHOTO MUTAHUS PACTEHUH, pacllereHus
Kpaxmasia 1 OeJIKOB MOJI JieiicTBUeM (pepMEeHTOB, 000pyL0BaHHE ISl IEMOHCTPAIMU OIBITOB IO



W3MEPEHHUIO JKMU3HEHHOM EMKOCTH JIETKMX, MEXaHW3Ma JbIXaTEJIbHBIX JBUKECHHH, MOJIEIU
rOJIOBHOI'O MO3Ta Pa3IM4HbIX )KUBOTHBIX.

JladbopaTopHas padora «l/3ydueHue TkaHel pacTeHUN».

JladopaTopHas padora «l/3yueHue TkaHel KUBOTHBIX).

JlabopaTopHas padora «l3ydyeHne opraHoB IIBETKOBOTO PACTCHHSI.

Tema 10. Pa3mHoxkeHune U pa3BUTHE OPraHU3MOB

®opmbl pa3MHOKEHHUS OPraHU3MOB: Oecrosioe (BKIIIoUas BEreTaTUBHOE) U 10JI0BOE. Bubl
0ecroyIoro pa3MHOXKEHHS: TOYKOBAHUE, CIIOPYJIISIIIHS, (parMeHTaIys, KIOHHPOBAHHE.

[lonoBoe pasmHoxkenue. IlonoBble kieTku, winm ramersl. Meio3. Craaun Melosa.
IToBenenne xpomocoM B meno3se. Kpoccunrosep. brosnorndeckuii ¢MpICiI MeHO3a U IOJIOBOTO
nporecca. Meio3 1 ero MecTo B JKU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzapoapieBoe pa3Butue. ['amerorenes y >kuBoTHbIX. [losoBbIe kene3pl. OOpazoBanue
U pa3BUTHE NMOJIOBBIX KiIeTOK. CriepMaTorenes u oorenes. CTpoeHHE MOJIOBBIX KIETOK.

OnooTBOpeHHEe U AMOpPUOHANIBHOE pa3BUTHE KUBOTHBIX. CHOCOOBI OMIIOIOTBOPEHUS:
Hapy)KHOe€, BHyTpeHHee. [lapTreHorenes.

NnuBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOTEHE3). DOMOPHOJIOTHSI — HAyKa O Pa3BUTUH
opranu3mMoB. Mopghozenes — oOna u3z enasnvix npooiem amopuonocuu. Konyenyus mopghoeernos u
mooenu mopghozenesa. Ctaauu >MOpUOTEHE3a KUBOTHBIX (Ha ImpuMepe Jarymku). JpoOnenue.
Tunsl npobnenus. [Jemepmunuposannoe u nedepmunupogannoe opobnenue. bnacmyna, munoi
onacmyn. OcoOeHHOCTH JPOOJIEHUS MIIEKOTMTAIOUIMX. 3apOJbIIIEBbIE JIUCTKU (racTpyJisiius).
3aknagka OpraHoB M TKaHEH W3 3apoJbIIIEBBIX JHMCTKOB. B3anMHOe BiusHUE dYacTei
Pa3BUBAIOIIETOCS 3apo/iblia (AMOpHUOHANIbHAS UHIYKIINA). 3aKJIa/IKa [IaHa CTPOEHUS dKUBOTHOTO
KaK pe3ysibTaT MepapXUyecKuX B3aUMOJIeHCTBUI reHoB. BinsHue Ha SMOpHOHaAIbHOE pa3BUTHE
pa3auYHbIX (PaKTOPOB OKPYKAIOLIEH Cpelibl.

Poct u pasButne xuBoTHBIX. [locTamOpmonanmpHBIM mepuon. I[lpsimoe u Hempsmoe
pazButue. PazButue ¢ metamopdo3oM y OECIMO3BOHOYHBIX U TO3BOHOYHBIX KHBOTHBIX.
buonornueckoe 3HaueHHE MPSAMOTO U HENPSMOTO PAa3BUTHS, UX PACHPOCTPAHEHUE B MPUPOJE.
Tunel pocra XKUBOTHBIX. DakTOpbl pEryisiiud pocTa >KUBOTHBIX M 4enoBeka. Craguu
MOCTAMOPHOHANIBHOTO PAa3BUTHUS Y KMBOTHBIX M 4ejoBeKka. llepnoabl OHTOreHes3a uenoBeKa.
CrapeHue U cMepTh KaKk OMOJIOrHYECKHe MPOIECCHI.

Pa3zmHuoxkenue u pazpute pacteHuid. I'amerodur u cnopodut. Meiio3 B )KU3HECHHOM ITUKIIS
pactenuii. OGpa3zoBaHue CIop B IIpoliecce Mero3a. ['amerorenes y pacteHuid. Ommiog0TBOPEHUE U
pa3BUTHE pPACTUTEIbHBIX OPraHu3MoB. JIBOMHOE OIIOAOTBOPEHUE Yy LIBETKOBBIX PACTEHMII.
OO6pa3oBaHue U pa3BUTHE CEMEHH.

MexaHu3Mbl peryisiiuyi OHTOT€HEe3a Y paCTEHUM U )KUBOTHBIX.

JdeMoHcTpanun

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

Tabnuipl u cxembl: «BereraTuBHOE pazMHOKeHUE», «TUIBI OECHOJIOro pa3MHOKEHUS»,
«Pa3MHOXeHHE XJIaMUJIOMOHaAbl», «Pa3MHOXeHHe »3BrieHbl», «Pa3MHOXKEHUE TUIPBI»,
«Meiio3», «Xpomocomsl», «l'amerorenes», «CTpoeHHE SMLIEKIETKH U CIEPMAaTO30MIa,
«OCHOBHBIE CTaJM OHTOreHe3ay, «lIpsaMoe n Henpsamoe pa3BUTHEY, «Pa3BUTHE MANICKOTO KyKay,
«Pa3Butne capaHum», «Pa3BuTue ImArymku», «J[BoilHOE€ OIUIOJAOTBOPEHHE Yy LBETKOBBIX
pacteHuii», «CTpoeHHE CEeMSH OJHOJOJBHBIX M JBYAOJBHBIX pacTeHUN», «KU3HEHHBIA LMK
MOPCKOM KanmycTb», «  KU3HEHHBIN UK MXa», « KU3HEHHBIM UK NAaOPOTHUKAY, « KHU3HEHHBII
LUKJI COCHBD».



ObopynoBaHue: CBETOBOW MUKPOCKOI, MUKPOTIPETIapaThl SUIEKIETOK U CIIEpMATO30HIOB,
Mozenb «LIMKI pa3BUTHS JIATYLIKIY.

JlabopaTtopHass pabora «lI3yueHue cCTpoeHHMs TIOJIOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIpenaparax».

IIpakTHyeckass padora «BbisBIEeHHE TPU3HAKOB CXOICTBA 3apOABIIIECH MO3BOHOYHBIX
KUBOTHBIX».

JladopaTopHas padora «CTpoeHHE OPraHOB PA3MHOXKEHHUS BBICIIUX PACTEHUI.

Tema 11. I'eHeTnka — HayKa 0 HacJeACTBEHHOCTH U M3MEHYMBOCTH OPraHNU3MOB

Wcropus cTaHOBIIEHUS U Pa3BUTHS FeHETUKH Kak Hayku. Pabotel I'. Mennens, I'. ne ®pusa,
T. Moprana. Posib oTedecTBeHHbIX YUE€HbIX B pa3BuTuu renetuku. Padorsr H. K. Konbnosa, H. U.
BasunoBa, A. H. benozepckoro, I'. JI. Kapneuenko, 0. A. ®ununuenko, H. B. Tumodeena-
Pecosckoro.

OCHOBHBIE T€HETHYECKUE MOHATUS U CUMBOJIbL. | OMOJIOTrHYHbBIE XPOMOCOMBI, aJIJIeJIbHbIE
TeHbl, aJlbTEpHATHBHbIC NPHU3HAKH, JAOMUHAHTHBIH U PELIECCUBHBIN TNPU3HAK, TOMO3HIOTA,
reTepo3UroTa, 4YUCTasl JMHUSA, TUOpUIbI, reHOTUN, (eHoTur. OCHOBHBIE METOJbl T'€HETHKU:
rUOPUA0TIOTMUECKUM, IUTOJIOTUYECKHI, MOJIEKYISPHO-T€HETUYECKU .

JdeMoHcTpauuu

[Toptpetsr: I'. Menpnens, I'. ne @pus, T. Mopran, H. K. Konsos, H. 1. Basunos, A. H.
benozepckuii, I'. 1. Kapneuenko, FO. A. ®wmmuenko, H. B. Tumodees-Pecorckmii.

Tabmuis! u cxeMbl: «MeTobl TeHETUKI, «CXEMBbI CKpEIIUBAHU».

JladopaTopHas padora «/Ipo3zoduina Kkak 00bEKT TEHETHIECKUX UCCIEIOBAHUN.

Tema 12. 3aK0HOMEPHOCTH HAC/IEACTBEHHOCTH

Momnorubpuanoe ckpemuBanue. [lepBoiii 3axkoH MeHens — 3aK0H eAMHO00pa3us THOPHIOB
nepBoro nokosieHud. [IpaBuno nomunupoBanus. Bropoit 3akoH MeHiens — 3aKOH paciienieHus
npu3HakoB. lluTonmormyeckre OCHOBBI MOHOTHMOPUIHOTO CKpeuiuBaHus. ['UmoTe3a 4HCTOTHI
ramer.

AHanusupyroliiee CKpEIIUBaHHE. [TpomexxyTOUHBIN XapakTep HaCJIEIOBAHUSL.
Pacmennenre npu3HakoB P HETIOJIHOM JIOMUHHUPOBAHUHU.
JlurnOpugHoe ckpemuBaHue. Tperwit 3akoH MeHaenss — 3aKOH HE3aBHCHMOTO

Hacjea0BaHus MPU3HAKOB. [[uToMornyeckue 0CHOBBI TUTHOPUIHOTO CKPEIIMBAHHUSI.

CueruieHHOE HaclieoBaHue pu3HakoB. Pa6otel T. Moprana. CrienieHHOe HacIeI0BaHHE
IFE€HOB, HAPYIIECHUE CIEIUICHUS MEXIY T€HaMH. XpOMOCOMHAas TEOpHUsl HACIEACTBEHHOCTH.

I'enetnka mona. XpoOMOCOMHBI MEXaHM3M OIPEAENICHHs] M0Jia. AYTOCOMBI M IOJIOBBIE
XpoMocoMBbl. ['oMorameTHbli M TeTeporaMeTHblil MoJ. ['eHeTmyeckas CTPYKTypa IOJOBBIX
xpomocoM. HaciegoBanue npu3HaKoB, CIICTUICHHBIX C ITOJIOM.

l'enotun kak uenoctHas cucteMa. [lneloTponusi — MHOXKECTBEHHOE JIEWCTBHUE TI'€HA.
MHOKECTBEHHBIN ajyuienu3M. B3auMmoneicTBue HeallIebHbIX T'e€HOB. KOMIUIEMEHTapHOCTb.
Onucrasz. [Tomumepusi.

['eHeTMUeckuil KOHTpOJIb Ppa3BUTHS PACTEHHMM, XUBOTHBIX M YEJIOBEKa, a TaKke
(U3HOJOTMYECKUX MPOIIECCOB, TIOBECHHUS U KOTHUTUBHBIX (DYHKIHH. [ eHeTHUecKkre MeXaHU3MBbI
CUMOMOTeHe3a, MEXaHU3Mbl B3aUMOJICHCTBUS «XO3SIMH — TMapasuT» U «XO35SUH — MUKPOOHOMY.
I'eneTnyeckue acmekThl KOHTPOJS U W3MEHEHHUS HACIEICTBEHHON MHGOpPMAIMU B TOKOJIEHHSIX
KJIETOK U OPTaHU3MOB.

JdeMoHcTpanuu

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



Tabmuuer u cxemsl: «IlepBbiiit U BTOpo#t 3akoHBI Mennens», «Tperuii 3akon Menaens»,
«AHanuzupyollee ckpeuuBanuey, «Henonnoe noMuHrpoBanuey», «CLENIEHHOE HacleJ0BaHUE
MPU3HAKOB y Opo30oduisl», «['eHetuka monay, «Kapuotumn yenoekay, «Kapuoturl 1po30huiisy,
«Kapuotun ntuups», «MHOKECTBEHHBIN aJIENU3M», «B3auMOIeICTBHE T€HOBY.

O6opynoBaHue: MOJAENb Il JEMOHCTpALMK 3aKOHOB €AMHOOOpa3us TMOpUIOB MEPBOrO
IIOKOJICHNs M PAacCIlEIUICHHUs] IIPU3HAKOB, MOJEIb I JEMOHCTPAMM 3aKOHA HE3aBHUCHUMOIO
HAaCJeA0BaHUs IIPU3HAKOB, MOJIENb JUI IEMOHCTPALMM CLEIUIEHHOTO HACJIEIOBAHMS IIPU3HAKOB,
CBETOBOM MUKPOCKOTI, MUKpoIpenapar: «/po3odumay.

IIpakTuyeckass padora «l3ydueHue pe3ynbTaTOB MOHOTMOPHUIHOTO CKPEIIUBAHUS Y
IPO30(HUITBD).

IpakTuyeckass padora «V3ydyeHue pe3yabTaTOB IUTHUOPUAHOTO CKPEIIMBAHUS Y
JPO30(UITBI».

Tema 13. 3akoHOMepHOCTH U3MEHYUBOCTH

BsaumopneiictBue reHotuna u cpeasl npu popmupoBaHuM (peHoTuna. V3MeHYMBOCTH
npu3HakoB. KayecTBEHHbIE W KOJWMYECTBEHHBIE TMpU3HAKU. Buapl  M3MEHYMBOCTH:
HEHACJIEACTBEHHAsl U HACJIE/ICTBEHHAs.

MoaundukanroHHas u3MeHYMBOCTh. Ponb cpensl B popmMupoBaHuM MOIU(DUKAITMOHHON
n3MeHunBocT. Hopma peaknuu npusHaka. BapuannonHslil psa u BapuannoHHast kpusas (B.
HNoranncen). CBolicTBa MO (DUKAITMOHHON H3MEHUYNBOCTH.

l'eHoTunuueckas W3MEHUYMBOCTh. (CBOWMCTBA T€HOTHIUYECKOW W3MEHUYMBOCTH. Bubl
T€HOTHUITUYECKON H3MEHYNBOCTH: KOMOMHATHBHAS, MyTaIl[MOHHASI.

KomOunatuBHasT W3MEHYMBOCTh. Mel03 M MOJIOBOM MPOIECC — OCHOBa KOMOWHATUBHOM
M3MEHUYMBOCTH. POJIb KOMOMHATHBHON M3MEHYMBOCTH B CO3JJaHUH T'€HETUUYECKOTO pa3HOOOpa3us
B MpeJeNax OJTHOTO BHU/A.

MyranyoHHass W3MEHUYMBOCTh. Buapl Myranmii: T€HHbIE, XPOMOCOMHBIE, T€HOMHBIE.
CrnoHTaHHbIE W MHAYLUPOBAHHbIE MYyTalUW. SepHblE W IMTOIIA3MATHYECKHE MYTALMH.
Comarnueckue M moJioBble MyTauuu. [IpuunHBI BO3HMKHOBEHMS MyTauuid. MyTareHsl U HX
BJIUSIHME HA OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAllMOHHOI'O MPOLECCa. 3aKOH IOMOJIOTMYECKUX
psanoB B HacieactBeHHoW wu3meHunBoctd (H.M. BaBunoB). BHesnmepHas W3MEHUMBOCTH U
HAaCJIEACTBEHHOCTb.

Onucenemuka u 3NULEHOMUKA, PONb INULEHEMUYECKUX HaKmopos 6 HACIe008aHUU U
UBMEHYUBOCMU (heHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMOS.

JdeMoHcTpanun

IToptpetsr: I'. ne ®pus, B. Noranncen, H. Y. BaBumnos.

Tabmuipr u cxembl: «Buapl H3MEHUHUBOCTHY, «MoauduKalmoHHas H3MEHYUBOCTHY,
«KoMOuHaTHBHAs U3MEHUYUBOCTHY, «Meio3», «OmnonoTBopeHuey, «I enernueckue 3a00sieBaHus
YyernoBeKay, «Buapl Mmyranuny.

O6opynoBaHue: >XUBble U repOapHbIe SK3EMIUIIPhl KOMHATHBIX PACTCHHM, PUCYHKHU
(poTorpacum) KUBOTHBIX C Pa3TMUYHBIMU BUJAMH U3MEHUYHUBOCTH.

JlabopaTopnass pabGora «lccnemoBaHue 3aKOHOMEpHOCTEH  MOIU(PUKAIMOHHOMN
n3MeHYnBOCTH. [locTpoeHne BapuaMoOHHOTO psijia ¥ BapUALMOHHOW KPUBOM».

IIpakTnyeckas padora «Mytanuu y qpo30¢huisl (Ha TOTOBBIX MUKPOIIpENaparax)y.

Tema 14. I'eneTuka yenoBeka

Kapuotun uenoBeka. MexayHapoaHas mOporpaMma HCCIEIOBaHUS T'€HOMAa YEJIOBEKaA.
MeTo1bl M3yUeHUsI TEHETUKHU YelIOBEKa: MeHeaNOrHuecKuid, OJM3HENOBBIN, [IUTOTCHETUYECKH,
MOMYJALMOHHO-CTATUCTUYECKUNA, MOJEKYJIApHO-TeHeThuueckuil. COBpEMEHHOE OIpeesieHHe



TE€HOTHIIA: TIOJIHOTEHOMHOE CEKBEHUPOBAHUE, FTEHOTUIIMPOBAHUE, B TOM 4Kciie ¢ moMoibio [11{P-
ananu3a. HacnenctBennsle 3a00eBaHus yenoBeka. [ eHHble 1 XpOMOCOMHBIE 00JIE3HH YETIOBEKa.
Bone3nn ¢ HacieaCTBEHHOW MNPeapaclooKEHHOCTbIO. 3HAYEHUE MEAUIIMHCKOW T€HETHUKH B
NPEJOTBPAILICHUH M JICYEHUH TEHETHUYECKMX 3a00JIeBaHMN YelloBeKa. MeIUKO-TeHETHYECKOe
KOHCYJIbTHpOBaHue. CTBOJIOBBIE KIETKU. [IOHITHE «T€HETHYECKOTO TPy3a». ITUUECKUE aCTICKThI
UCCIIEIOBAaHUI B 00J1aCTH PEJAKTUPOBAHUS T€HOMA U CTBOJIOBBIX KIJIETOK.

I'enernyeckue (GakTOphl MOBBITICHHONW YyBCTBUTEIHLHOCTH YEJIOBEKA K (DU3HUYECKOMY U
XMMUYECKOMY 3arpsA3HCHUIO OKpyXKawleh cpeapl. ['eHeTMdeckas npenpacroyiokKEeHHOCTh
YEJIOBEKA K MaTOJIOTHSM.

JdeMoHcTpanuu

Tabmuupl u cxembl: «Kapuotumn denoBeka», «MeTOIbl W3YYEHHS] TEHETUKH YEIOBEKay,
«['eneTnueckue 3a00I€BaHUS YETIOBEKAY.

IIpakTnueckas padora «CocTaBieHUE U aHAINU3 POJOCIOBHOMY.

Tema 15. Cesiekuusi OpraHusMoB

JlomecTuKanusi U CeNeKius. 3apoXkAeHUEe CeleKUMM U JoMmectukauuu. Yuenue H. U.
BasuiioBa o LleHTpax mpoucxoxaeHus 1 MHOrooOpa3us KyJabTypHbIX pacTeHuil. Ponb cenexuuu
B CO3JJaHUU COPTOB PACTEHHUU M TOPOJ KUBOTHBIX. COPT, MOpoJa, ITaMM. 3aKOH TOMOJIOTHYECKHAX
pAoB B HacieACTBeHHOUM m3meHunBocTH H. V. BaBuioBa, ero 3HaueHue sl CENEKIMOHHOU
paboTEHL.

MeTomp! ceneKMoOHHON paboThl. ICKyCCTBEHHBIN OTOOP: MAaCCOBBIN U WHANBHUYaTbHBIN.
Dtanbl KOMOWMHAIMOHHOW cenekiuu. McmpiTanue mpou3BoauTesneit mo motoMctBy. OTOop 1o
TeHOTHUITY C TIOMOIIBIO OLEHKU (PEHOTHUIIA TIOTOMCTBA U OTOOP MO F€HOTHUITY C MTOMOIIBIO aHAJIN3a
JIHK.

HckyccTBeHHBIM MyTareHe3 Kak METOJ CEJeKIIMOHHOW paboThl. PamuanuoHHBIN 1
XUMHYECKUH MyTareHe3 Kak HCTOYHMK MYyTallMi y KYJIbTYpHBIX (OpM OpraHu3MoB.
Hcnonp30Banre TeHOMHOTO peIaKTUPOBAaHUS 1 MeTOA0B pekoMOnHaHTHEIX JIHK mist momydenus
HCXOJIHOTO MaTepuana JJis CeJIEKLIHH.

[lonyuenne mnonumionnoB. BuyrpuBumoBas rulpunusanus. bauzkopoacTBeHHOE
CKpelllMBaHue, Wik uHOpuauHr. HepoacTBeHHOe ckpeluBanue, uin ayropuaunr. ['ereposuc u
ero mnpuuuHbl. Mcnomp3oBanue rerepo3uca B cenekuuu. OtnanéHHas ruOpuan3aius.
[Ipeononenne Oecronus MEXBUAOBBIX THOpUAOB. JloCTHMXKEHMSI CeNeKIMU pacTeHUd U
KUBOTHBIX. «3e1éHas pegonoyusy.

CoxpaHeHHe U U3YYEHHE T€HETUYECKHUX PECYpCOB KYJIbTYPHBIX PACTEHHH U UX JAUKUX
poauyel Ui CO3/IaHUsl HOBBIX COPTOB U THOPUIOB CEIbCKOXO3SHCTBEHHBIX KYIABTYp. M3yuenue,
COXpaHeHue U ynpasieHue 2eHemudecKUMy pecypcamu CelbCKOX03AUCMEEHHBIX U NPOMbBICTIOBbIX
HCUBOMHBIX 8 YENAX VIVHUEHUS CYUeCMBYIOWUX U CO30aHUsL HOBbIX NOPOO, UHUL U KPOCCO8, 8
MoM yucie ¢ npuMeHeHUeM CO8PEMEHHbIX Memo008 HAYUHbIX UCCAe008aHUL, NepedosblX uoel u
NnepcneKmuBHbIX MexXHON0UL.

JdeMoHcTpanuu

IToprpersr: H. 1. Basunos, U. B. Muuypus, I'. 1. Kapneuenko, I1. I1. JIykpsnenko, b. JI.
Actaypos, H. bopnoyr, /I. K. benses.

Tabmuiet u cxembl: «L[eHTPBI MPOUCXOKICHHUSI U MHOTOOOpa3usl KyJIbTYPHBIX PaCTEHUI,
«3aKOH TOMOJIOTMUECKHX PsIOB B HACIEACTBEHHOM HM3MEHUYUBOCTH», «METOIbl CeneKkuumn,
«Otnanénnas rudpuanzanmsy, «MyrareHesy.

JlabopaTopHas padora «lI3ydueHue cOpTOB KyJIbTYPHBIX PACTEHUU U MOPOJ JOMAIIHUX
KUBOTHBIX».



JladbopaTopHas padora «/3ydyeHre METO/I0B CEJIEKIIMU PACTCHUI.

IIpakTnueckas padora «[IpuBuBKa pacTeHUII».

Ikekypeust «OCHOBHBIE METOJIbI M JOCTIKEHUS CEJEKIUH PACTEHHM M JKMBOTHBIX (HA
CENIEKIIMOHHYIO CTAHLUIO, TUIEMEHHYIO (epMy, COPTOMCIBITATENbHBIA yJ4acTOK, B TEIUIMYHOE
XO0351ICTBO, B 1a00paTOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

Tema 16. BuoTexHoJI0rus ¥ CHHTeTHYEeCKAas OHOIOTHsI

OOBbeKTbI, HCNOIb3yeMble B OHOTEXHOJOTMH, — KIETOYHBIE W TKAHEBBIE KYJbTYpHI,
MUKpPOOPIraHMW3Mbl, HX XapakTepucTuka. TpaauuuoHHas OuOTEXHoJorus: XieboreueHue,
MOJTy4eHHE KUCIOMOJIOYHBIX MPOAYKTOB, BUHOENUE. MuKpoOroaornueckuii cuaTe3. OOBEKTHI
MUKPOOHOIOTHYECKUX TeXHOIOTHH. [Ipon3BoacTBO Oenka, aMUHOKUCIIOT U BATAMUHOB.

Co3naHue  TEXHOJIOTMH W MHCTPYMEHTOB  LIEJICHANPABICHHOTO  M3MEHEHHS |
KOHCTPYHPOBAHHUSI TEHOMOB C IIE€JIbIO MOJTYYEHUs OPraHM3MOB M UX KOMIIOHEHTOB, COJIEPKalINX
HE BCTpevarourecs B Ipupojie OMOCUHTETUYECKUE TYTH.

Kiterounas wnxenepus. MeTonpl KynbTypbl KJIETOK M TKAaHEH PACTEHMM M JKUBOTHBIX.
Kpuobanku. Comatuueckass rubpuausanuss U comaTHueckuid smOpuorenes. Mcnonp3oBaHue
TatiOWJIOB B CENEKUWU pacTeHui. [lomyuenue MOHOKIOHANbHBIX awmumen. Hcnonvzoeanue
MOHOKIOHANIbHLIX U NONUKIOHANbHBIX aHmumen 6 meouyure. VICKyCCTBEHHOE OIIOI0TBOPEHHE.
PexoHcTpyKIus SIMIIEKIIETOK U KJIOHUPOBAHKE )KMBOTHBIX. METO/1 TpaHCIIJIAaHTALIMH SIIEP KIIETOK.
Texunonocuu  0300poénenus,  KyIbmMUBUPOBAHUs U  MUKDOKIOHANbHO20 — DASMHONCEHUS.
CeNbCKOXO3AUCNEEHHBIX KYIbMYP.

XpOMOCOMHAsI U T€HHasi MHKEHepus. VICKyCCTBEHHBIN CHHTE3 reéHa U KOHCTPYHPOBAHHE
pekomOunantHbix JIHK. Co3zdanue mpamnceennvix opeanuzmos. JIOCTHIKEHUS W TEPCIIEKTHBBI
XpOMOCOMHOW ¥ TEHHOW WH)XCHEPHH. OKOJOTHMYECKHE M DSTUYECKHE TMPOOJIeMbl TEHHOM
VHXEHEPUU.

Menumunckue 6uotexnosoruu. [loctrenomuas mudponas meauiuaa. [11[P-nmuarnocruka.
MeTa000MHBIH aHaIK3, TeHOLIEHTPUUECKUN aHAJIM3 MMPOTEOMa YeJI0BeKa JIJIsl OLIEHKH COCTOSIHUS
€ro 3/10poBbs. Vcnonb3oBaHue CTBOJIOBBIX KiIeTOK. TapretHas tepamnus paka. 3D-6uounxenepus
Ui pa3paboTKu (PyHIaMEHTAIbHBIX OCHOB MEIUIUHCKUX TEXHOJOTHUM, CO3/1aHUs KOMIUIEKCHBIX
TKaHeW COuYeTaHHEeM TEXHOJIOTUH TPEXMEPHOro OMONMPHUHTHUHTA U cKaoiaauHra JUis peuieHus
3a/1a4 NEePCOHAIM3UPOBAHHON MEULIUHBI.

CoznaHue BEKTOPHBIX BaKIMH C LENbl0 o0OecredyeHrss KOMOWHHUPOBAHHOM 3allUThl OT
Bo3Oymuteneit OPBU, ycraHoBieHHe MOJEKYISIPHBIX MeXaHH3MOB (yHKImoHupoBanus PHK-
COJIep>KalIuX BUPYCOB, BBI3BIBAIOIINX 0CO00 OnacHble 3a00J1€BaHUs YeIOBEKA U )KUBOTHBIX.

JdeMoHcTpanun

Tabmuet u cxembl:  «lcnonb30BaHME  MHKPOOPTaHM3MOB B MPOMBIILICHHOM
MIPOU3BOJCTBEY, «KieTtouHas unxxenepus», «I'eHHas HHKEHepUsD».

JlabopaTopHas pa6ora «/3ydeHne 0O0beKTOB OMOTEXHOJIOTHUI.

IIpakTuyeckas padora «IloaydyeHue MOJIOUYHOKUCITBIX IPOTYKTOBY.

JKcKypeusi «BHOTEXHOJIOTHS — BayKHEHIIasi MPOU3BOUTENbHAS CUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE IIPOU3BOJICTBO)».

11 KIIACC

Tema 1. 3apo:xkaeHue U pa3BUTHE IBOJTIOLMOHHBIX NpeACTABJIeHU B OM010THHI
OpomononHas teopus Y. lapsuna. [Ipeanoceuiku BOZHUKHOBEHUS JapBUHU3MA. JKHU3HB
1 Hay4Has JearenbHocTh Y. JlapBuHa.



JBuxymue cuibl 3Bojrounud BuIoB 1o Y. JlapBuHy (BbICOKas HMHTEHCHUBHOCTH
pPa3MHOXEHHUSI OpPraHW3MOB, HACJIEICTBEHHAs HW3MEHYMBOCTb, OOpbba 3a CyLIECTBOBAHUE,
€CTECTBEHHBIH U NCKYCCTBEHHBIA 0TOOP).

Odopmienue cuaTeTnyeckoit Teopuu 3Boronuu (CTD). HelitpanbHas TeOpHs 3BOTIOIUH.
CoBpemeHHas 3BOJIOLMOHHAs OMOJIOTHs. 3HAUEHHE SBOJIIOLIMOHHOW TEOpUH B (POPMHUPOBAHUU
€CTECTBEHHO-HaYy4YHON KapTHHBI MUpA.

JdeMoHcTpanuu

[Moptpetsr: Apucrorens, K. Jlunneit, XK. b. Jlamapk, 3. XK. Cent-Unep, XK. Krosse, U.
Hapsuwn, C. C. Yerepuxos, W. U. llImansrayzen, . Xonzaeiin, [. K. benses.

Tabmuuer u cxemsl: «Cucrema xuBoid npupoasl (mo K. Jlunnaew)», «JlecTHUma KUBBIX
cymects (1o Jlamapky)», «Mexanusm (HopMupoBaHHs MPUCTIOCOOIEHUN Yy pACTEHUN U )KUBOTHBIX
(nmo Jlamapky)», «Kapra-cxema Mmapuipyra nyremectsus Y. dapsunay, «Haxoaxu Y. lapsunay,
«Dopmbl 60pBOBI 3a cyliecTBOBaHuE», «lloponsl ronydeit», «MHoroobpasue KylnbTYpHbBIX GOpM
kanyctel», «[lopoapl nOMamIHUX >KMBOTHBIX», «CxeMa oOpa3oBaHusi HOBBIX BHJIOB (o Y.
HapBuny)», «Cxema COOTHONIIEHMsI JBWXKYIIMX CHJI 53BOJIOLUN», «OCHOBHBIE IOJIOXKEHUS
CUHTETUYECKOM TEOPUH IBOJIIOLIUNY.

Tema 2. MUKPOIBOJIIONHS U €€ Pe3yabTaThl

[lonynsiust Kak sjeMeHTapHas enuHuna 3Boroluu. CoBpeMEHHbIE METOJbl OLIEHKH
TeHEeTUYECKOTO pa3HOOOpa3us U CTPYKTYpbl nomynsuil. I3mMeHenne reHopoHaa MOMyNSIIUU KakK
AJIEMEHTAPHOE HBOJIIOIMOHHOE SBJIEHWE. 3aKOH TeHeTHdeckoro paBHoBecus JIx. Xapau, B.
Baitn6epra.

OneMeHTapHble (PakTOphl (IBMKYIIUE CHIIBI) DBOJIONWWA. MyTaIllMOHHBIN MpoIiece.
KomOunatuBHas n3MeHYUBOCTD. J{peii reHoB — ciyuyaliHble HeHaIlpaBJIeHHbIC H3MEHEHUS YacTOT
ajtenedt B nomyssiusax. Iddext ocHoBarens. Idgpgexm dOymoviriounozo eopaviuika. CrudiceHue
2EHemMUYecKko20 pazHooopasus: npudutvl u cieocmsus. llpossienue sgppexma Opetigha 2cenos 8
oonbuwux u manvix nonynayusx. Murpamuu. M3omsmus  nmomyssnuii:  reorpaduueckast
(mpocTpaHCTBEHHAs ), OMoJIOrHYecKas (PenpoyKTUBHAS).

EctectBennsiit oTOOp — Hampabisomuil ¢dakrtop sBomonud. POpMbI €CTECTBEHHOIO
oTOOpa: MBWKYIIUN, CTAOMIM3HPYIOUIUH, pa3pblBatomuid (au3pynTuBHBIN). [lonoBol oTOOp.
Bo3HUKHOBEHHE U HBOJIIOLINS COLMATBHOTO MOBEICHUS KUBOTHBIX.

[Ipucnoco6aeHHOCT, OPraHU3MOB Kak pe3ylbTaT MHKPOABOJIIOLMU. Bo3HUKHOBEHHE
npucnocobaeHuit y opranu3zmMoB. ApomMopdo3bl U uaunoaaantanuu. [Ipumepst npucnocoOiaeHuit y
Opranu3MoB: Mopdojoruveckue, (QU3NOIOTHYECKUE, OUOXMMUYECKUE, TOBEIACHUYECKUE.
OTHOCUTENBHOCTH MPUCTIOCOOIIEHHOCTH OPTaHU3MOB.

Bun, ero xputrepum u crpykrypa. BumooOpasoBaHue Kak pe3yabTaT MHKPOAIBOJIOLHUU.
W3onsuuss — wimroueBoit daktop BugooOpazoBanus. I[lytu u  cmocoObl BUI00Opa3oBaHUS:
alyonarpuieckoe (reorpaduueckoe), CHUMOATPUUYECKOe (PKOJOTUYECKOE), «MTHOBEHHOE)
(monumonaAn3anus, rudpuauzanus). [JJITeIbHOCTh YBOTIOIMOHHBIX POLIECCOB.

MexaHu3mbl POpMUPOBAHUS OMOJIOTMYECKOTO pa3HOOOpa3Hsl.

Ponb  »BOMIOLMOHHONW OMOJIOTMM B  pa3pabOTKE HAaydyHBIX METOJOB COXpaHEHUS
O6ropazHooOpasrs. MUKPO3IBOJIONUS U KOSBOJIOIMS Mapa3uTOB M HX XO035€B. MeXaHU3MbI
(dhopMHUPOBaHUS YCTOWYMBOCTH K aHTUOMOTHUKAM M CLIOCOOBI OOPHOBI ¢ HEH.

JdeMoHcTpanuu

IToptpetsr: C. C. YerBepuxos, 3. Maiip.

Tabnuie! u cxembl: «MyTallmoOHHAs U3MEHYHBOCTEY, «[lomysIIOHHAs CTPYKTYpa BUIAY,
«Cxema mposiBneHUs 3akoHa Xapau—BaiinOepra», «JIBHKyIIHe CHJIBI  DBOIIOLUNY,



«OKOJIOTHYECKasi HM30JSAIUS HOMyJSIHuiA ceBaHCKOM (opemmn», «['eorpaduueckas H30JALUSA
JMCTBEHHUIIBI CUOMPCKON M JTMCTBEHHUIIBI JaypcKon», «llomynsiroHHbIE BOJIHBI YUCIEHHOCTH
XAIIHUKOB M JKepTB», «Cxema IeicTBHA ecTecTBeHHOro oTOopa», «®Dopmbl OOpbOBI 3a
CYLLIECTBOBAHUEY, «MHpycTpranbHbII MEJIAHU3MY, «Kusbie HCKOIIa€MBIE»,
«[lokpoBUTENbCTBEHHAs OKpacka >XMBOTHbIX», «lIpenynmpexnaronias oOKpacka MKUBOTHBIX»,
«Pu3nonoruueckue aaanranun», «lIpucnocoOIeHHOCT, OPraHu3MOB U €€ OTHOCHUTEIbHOCTBY,
«Kpurepun Buma», «Bunpl-nBoliHukn», «CTpykTypa BuJa B mpupoae», «CrocoObl
BujooOpa3oBanus», «l'eorpapuueckoe BuAooOpa3oBaHWe TPEX BHIOB  JIAHJBIIICK,
«JKOJIOTHYECKOe BUA00Opa3oBaHue BUAOB cuHHI, «[lomumutonasl pacrenuit», «KamycTHO-
peNeUYHBINA THOPUIY.

OGopynoBanue: repOapuu pacTeHHM, KOJJIEKIIMM HACEKOMBIX, Yydesa TMTHIl U 3BEpei ¢
IpUMepaMy pa3IMYHbIX MPUCIIOCOOTIEHNH, Yydena NTUIl M 3Beped pas3HbIX BUIOB, repdapuu
pacTeHui OJU3KUX BUIOB, 00Pa30BABIIMXCS PA3IMIHBIMH CTIOCOOAMHU.

JlabopaTopHas padora «BrIsiBIIeHHE U3MEHYMBOCTH y 0COO€H OJHOTO BUIAY.

JladopaTtopnas pabora «lIpucnocoOneHuss OpraHu3MOB M HMX OTHOCUTEJIbHAs
11eTIECO00PA3HOCTHY.

JladopaTopHas padora «CpaBHEHHE BHIAOB 110 MOP(OIOTHIECKOMY KPUTEPHIO).

Tema 3. MakpodBoJIIOIUsI U €€ pe3yJIbTAThI

Merto bl u3ydeHust MakposBosronuy. [lageoHTonornyeckue METOIbl U3Y4E€HUS IBOJIOLIH.
[lepexonubie popMbl U pUTOreHETUUECKUE PSIIbI OPTaHU3MOB.

buoreorpadpuueckue meroapl uszydeHus sBomonuu. CpaBHeHue ¢Guopbl U (QayHbI
MaTepUKOB U OCTpoBOB. bruoreorpaduyeckue odnactu 3emiau. Buabl-sHIEMUKH U PETUKTHI.

OMOpPHUOJIOTMYECKHE U CPaBHUTEIBHO-MOP(HOIOTHYECKHE METO/bl M3YYEHHUS HSBOJIIOLIUM.
I'enernyeckue MexXaHU3Mbl SBOJIIOIIMA OHTOT€HE3a M MOSBICHHSI SBOJIOIMOHHBIX HOBILIECTB.
['omonoruuHble U aHaJOTUYHbIE OpraHbl. PyauMeHTapHble opransl U aTaBU3Mbl. MoJieKylsapHO-
reHeTUYecKue, OMOXMMHYECKHEe U  MaTeMaTU4YecKHe METOAbl U3Yy4YeHHs  HBOJIIOLHUU.
I'omonoruunsie rersl. COBpeMEHHbIE METO/IbI TIOCTPOEHUS (PHIIOTEHETUYECKUX AEPEBHEB.

XPOMOCOMHBIE MYTAIIUH U SBOJIIOLHS TEHOMOB.

O6mme 3akoHOMEpHOCTH (TIpaBWiIa)  ABONIONUHU.  [lpunyun  cmenvl  QyHKYu.
HeobpatumocTs 3Bostoninu. AnantuBHas paavdanus. HepaBHOMEpPHOCTh TEMIIOB 3BOJIOLUU.

JdemoncTpauuu

[Toptpetsr: K. M. Bap, A. O. KoBanesckuii, ®. Mromiep, 3. I'ekkeb.

Tabmuipt 1 cxembl: «DUITOTEHETUYECKUHN DS/l JIOMIAN», «APXEONTEPUKCY, «3BEepo3yObie
smepb», «Crerouedans», «Punnoputsr», «CeMeHHbIE ManopoTHUKWY», «buoreorpaduueckue
30HbI 3emum», «pelip xoHTHHEHTOBY, «PenmukThl», «HauampHble cTaguu 3MOPHOHATIHHOTO
Pa3BUTHUS MO3BOHOYHBIX )KHUBOTHBIX», «['OMOJIOTHYHBIE ¥ aHAJIOTUYHBIE OpraHb», «PyTuMeHTHI»,
«ATaBU3MBI», «XPOMOCOMHBIE HAa0OpBHl dYeloBeKa M IIMMMaH3e», «[JaBHbIE HaIpaBICHUS
ABOTIOIHIY, «O0IIHe 3aKOHOMEPHOCTH 3BOJIOIUI.

OO6opynoBaHue: KOJJIEKIUM, TepOapuu, MYJSKH HCKOMAEMBIX OCTATKOB OPIaHU3MOB,
MYJISDKM TOMOJIOTUYHBIX, AHAJOTMYHBIX, PYAMMEHTapHBIX OPraHOB M aTaBU3MOB, KOJUIEKLIUU
HACEKOMBIX.

Tema 4. IlponcxoskieHne U pa3sBUTHe )KM3HH Ha 3emuie

Hayunble rumoTes3sl MPOUCXOKIEHUS >KU3HU Ha 3emie. AOuoreHe3 M HaHCIEPMMUSL.
JloHay4Hble TPEACTaBICHUS O 3apOXKACHUHU >KM3HM (KpeaunoHW3M). ['mmore3a MOCTOSIHHOTO
camMo3apo>KJIeHUs KNU3HU U €€ onpoBep:keHue onbltamMu @. Pequ, JI. Cnannannanuy, JI. Ilacrepa.
ITpoucxosxaeHue KU3HU U acTpoOUOIOTHSL.



OcHoOBHBIE 3Tanbl HEOpraHudeckon 3Bostonuu. IlnanerapHas (reojoruyeckas) 3BOIIOLMS.
Xumudeckasi 3BOJIOLUS. AOHMOTEHHBIM CHHTE3 OPraHMYECKHX BEIIECTB W3 HEOPraHMYECKHUX.
Omneit C. Munnepa u I'. FOpu. O6pa3zoBanue noaumepoB U3 MoHoMepoB. KoaliepaTHas runoresa
A. W. Onapuna, runore3za nepBuyHoro OynboHa J[x. XoujeiHa, reHeTuueckas rumotesa [.
Ménnepa. Pubosumer (T. Yek) u runoresa «mupa PHK» V. I'mnbepra. @opmupoBanue meMOpan
Y BOBHUKHOBEHUE IIPOTOKIIETKH.

Uctopus 3emnu u wmertonsl €€ u3ydeHus. Vckomaemble OpraHMYECKHE OCTaTKU.
l'eoxpononoruss u e€ Meroapl. OTHocuTenbHass W aOCOJIIOTHAs  IE€OXPOHOJIOTHS.
['eoxpoHosornyeckas 1mKana: 0Hbl, 3pbl, HEPUO/IbI, SMOXU.

HavanpHble sTanbl opranuueckoi 3Bojtouuu. [losiBieHre U 3BOJIIOLKS NEPBBIX KIIETOK.
Opomronus Merabonu3Ma. Bo3HukHOBeHMe mepBbIX 3KocucTeM. CoOBpeMEHHblE MHUKPOOHbBIE
OMOIIEHKM KakK aHajor nepBbiXx Ha 3emuie coobmectB. CrpomarosmTel. [IpokapuoTsl u
JYKapHOTHI.

[Ipoucxoxaenue 3ykapuoT (cUMOMOTreHe3). DBOJIIOLIMOHHOE IMPOUCXOXKACHUE BUPYCOB.
[TpoucxoxaeHue  MHOTOKJIETOYHBIX  OPraHU3MOB. BO3HMKHOBEHHWE OCHOBHBIX  TPYIII
MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE ATalbl 3BOJIONUM BBICIIUX pacTeHUid. OCHOBHBbIE apoMOP(O3bl pPaCTECHUI.
Beixon pacrennii Ha cymy. [1osiBIIeHHE CTOPOBBIX PACTEHUH U 3aBO€BaHUE UMU CyIIU. CeMEeHHBbIE
pactenus. [IponcxoxaeHne BETKOBBIX PACTEHHIA.

OCHOBHBIE ATanbl HBOJIOLUUU >KUBOTHOrO Mupa. OcCHOBHBIE apoMOp(O3bl KUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBJIIEHUE COBPEMEHHBIX TUIOB. [lepBbie XOpA0OBbIE
*KUBOTHBIE. JKU3Hb B BOJE. DBOJIONHUS MMO3BOHOYHBIX. [Iponcxoxaenne ambuOuil U penTIINi.
[Tpoucxoxnenne miexkonurtaromux W nrtuil. [IpuHnun kmrodeBoro apomopdosza. OcBoeHHE
0€CI03BOHOYHBIMH U TO3BOHOYHBIMU YKUBOTHBIMH CYIIIH.

Pa3BuTue )xu3HM Ha 3eMiie TI0 3paM U MEpUOJIaM: apXeu, MPOTEPO30ii, Maaeo30i, ME3030M,
KaitHO301. O0111as XapakTepUCTHKa KJIMMaTa U reoJIOTMIeckuX mporeccos. [losBiieHne u pacupeT
XapaKTEepHBIX OPraHM3MOB. YTIJieoOpa3oBaHUE: €ro yCJIOBHsI M BIMSHHE Ha Ta3oBblil cOCTaB
aTMoc(hephl.

MaccoBble BBIMUPAHHSI — JKOJOTMUYECKHE KpHU3UChI npouuioro. IlpuumHbel u cienctBus
MacCOBBIX BhIMUpaHUi. COBpEMEHHBIN SKOJOTHYECKHH KpU3HC, ero ocodeHHocTH. IIpobnema
coxpaHeHus: 6mopazHooOpas3us Ha 3emiie.

CoBpemeHHasi cucTeMa OpraHuyeckoro mupa. [IpuHIUNBL KiIacCU(pUKAIMU OpPraHU3MOB.
OCHOBHBIE CUCTEMATHYECKHUE I'PYIIBI OPraHU3MOB.

JdeMoHcTpanun

[Toptpersr: @. Peau, JI. Cnamanuanu, JI. [Tacrep, 1. . Meunukos, A. U. Onapun, JIx.
Xonpeiin, I'. Mémnep, C. Munnep, I'. FOpu.

Tabmuipst u cxembl: «Cxema ombita @. Penuy, «Cxema ombita JI. lactepa mo usyuenuto
caMo03apoJieHus ku3Hm», «Cxema ombita C. Mumepa, I'. FOpu», «Otansl HeopraHudeckou
3BOJIIOLUMNY, «l'eoXpoHonornueckas mkana», «HadanpHble 3Tanbl OpraHUYECKON HBOJIOIIUNY,
«CxeMa o0pa3oBaHHs SyKapuoT MyTEM cuMOHnorenesay, «Crucrema )KuBoil mpupoasl», «CTpoeHue
BUpYyca», «ApoMopdo3bsl pacTeHHi», «PuHHOPUTBY, «OIHOKIETOYHBIE BOJOPOCINY,
«MHorokieTounsle Bogopocian», «Mxu», «llanopotHuku», «I'0J0CEMEHHbBIE pPaCTEHUS,
«OpraHbl IIBETKOBBIX pacTeHui», «Cxema pa3BUTHUS JKUBOTHOTO MHUPA», «ApOoMOpPQo3bl
KUBOTHBIX», «lIpocreitmmey», «Kumeunononoctueie», «llinockue uepBu», «UaeHUCTOHOTHE,
«Pp10BI», «3emHOBOAHBIEY, «[Ipecmbikaromuecs», «[Itunply, «Miekonuratomiue», «PazButue
JKU3HU B apXEUCKOMN 3pe», «Pa3BuThe XKH3HU B NPOTEPO3OMCKOU 3pe», «Pa3sBuTue XU3HU B



1aJICO30MCKOM 3pe», «Pa3BUTHE KU3HU B ME3030HUCKOU 3pen, «Pa3BUTHE )KU3HU B KAHHO30MCKOU
ape», «CoBpeMEeHHas CUCTeMa OPTaHUYECKOTO MUPay.

OGopynoBanue: repOapuu pacTeHU Pa3IUYHBIX OTIENIOB, KOJUICKIIMA HACEKOMBIX,
BIIQXKHBIC TpENaparbl XKUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUICKIIUH HWIJIOKOKUX, CKEIETHI
MO3BOHOYHBIX KWBOTHBIX, 4ydyeja MTUIl W 3BEpPEH, KOJUICKIMH OKAMEHEJOCTEH, IOJIE3HBIX
HCKOIIAEMBIX, MYJISDKA OPraHUYECKUX OCTATKOB OPraHU3MOB.

Bupryanbnaa JaboparopHas paGora «MopenupoBanue onbsiToB Musmiepa—tOpu mo
M3Y4YEHUI0 a0MOTEHHOTO CHHTE3a OPraHMYECKUX COSAMHEHUN B IEPBUYHOM atMochepey.

JladbopaTtopnasi pabGora «l3ydeHne u omnMcaHWe HMCKOMAEMBIX OCTaTKOB JIPEBHUX
OpPraHU3MOBY.

IIpakTnueckas padora «/3ydeHre ocoOEHHOCTEN CTPOEHUS PACTEHUN Pa3HBIX OT/IEIOBY.

IIpakTHyeckas padora «3yuenne 0coOOEHHOCTEN CTPOEHUS TTO3BOHOUHBIX JKUBOTHBIX).

Tema 5. Ilpouncxoxaenne yejoBeKa — AaHTPONOTreHe3

Paznensl u 3amaun anTponosioruu. MeToasl aHTPOIOJIOTHH.

CraHoBJI€eHHE TNpEACTABIEHUN O MPOUCXOKJICHUU YeJIOBeKa. PenuruosHbie BO33pEHUS.
CoBpeMeHHbBIC HAyYHBIE TEOPHUH.

CxonctBo  uenoBeka € OKMBOTHBIMHM. CHCTEMaTHYecKoe IIOJIOKEHHE YelOoBeKa.
CBuzeTenbcTBa CXOJICTBA 4YEJNOBEKAa C JKUBOTHBIMH: CpPaBHUTEIbHO-MOp(dosorudeckue,
sMOpuosoTnueckne, (Pu3noIoro-onoXxuMuueckne, moBeAcHUeckre. OTIUYHsS YeJoBeKa OT
KUBOTHBIX. [TpsIMOXOXICHHE W KOMIUIEKC CBSI3aHHBIX C HUM IPHU3HAKOB. Pa3BUTHE TOJIOBHOTO
MO3ra ¥ BTOPOUl CUTHAJIbHOM CHUCTEMBI.

JIBwxymue cutbl (pakTophl) aHTPOTIOTeHEe3a: OMOJIOTHYECKHE, cCoMaibHbIe. COOTHOIIICHHE
OMOJIOTHUECKHX U COIMATIBHBIX (DAKTOPOB B aHTPOIIOTCHE3E.

OcHoOBHBIC CTaJNK aHTpoTioreHe3a. Panane yenoBexooOpa3Hbie 00e3bsHBI (TPOKOHCYIIBI) 1
paHHUE TIOHTUJBI — OOIIME MPEIKU YEITOBEKOOOPAa3HBIX 00E3bsIH U JIFOACH. ABCTPAJIONUTEKH —
JIBYHOTHE TpeAKU Jrofed. YenoBeKk yMelnblid, MEpBbIE U3TOTOBJICHUSA OpPyaud Tpyna. YenmoBek
MPSMOXOIAIIMNA W TIEPBBIA BBIXOJ JIIOACH 3a mpenensl Adpuku. UenoBek reiaenbOeprekuii —
o0l MpeoK HeaHJepTaIbCKOTO YeJIOBeKa U UelIoBeKa pa3yMHOro. YeaoBek HeaH1epTaabCKUui
KaK BHUJ JIIOJEH XOJIOAHOTO KiIMMaTa. YeaoBeK pa3yMHBIH COBPEMEHHOTO THIIA, JEHHCOBCKHIA
YeJI0BEK, 0OCBOCHHE KOHTHHEHTOB 3a npeaenamu Adpuku. [laneorenernka u najieoreHOMHKa.

DBOJIOLUS COBPEMEHHOTO 4esioBeKa. EcTecTBeHHBI OTOOpP B MOMYNSIMSIX 4YeIOBeKa.
MyranuonHsiii mporecc u noiuMopdusm. IlomynsunoHHble BOJIHBL, Apei( reHoB, MUTpalus U
3¢ ekt ocHOBATEN» B MOMYISIUAX COBPEMEHHOTO YeJIOBEKa.

Yenoseueckue pacwl. [lonsatue o pace. bombiime packl: eBpomeouHasi (eBpasuiickas),
aBCTpaJio-HErpouaHas (3KBaTOpUANbHAS), MOHTOJIOUMAHAS (a3uMaTCKO-aMepUKaHCKas). Bpems u
MyTH paccelieHds 4YejoBeKa MO T[aHeTe. EIWHCTBO denoBeueckux pac. Hayunas
HECOCTOSATENBHOCTh pacu3Ma. [IprcrnocobieHHOCTh YenoBeKa K pa3HbIM YCIOBUSM OKpY)Karolen
cpensl. Brnusnue reorpaduueckoit cpensl u npeiida reHoB Ha Mopdonoruio U (GU3UOIOTUIO
YeJI0BeKa.

MeXIUCIUIUIMHAPHBIE MeTOAsl B (pu3uueckod (OMOJIOTHYECKOW) aHTPOMOJIOTHH.
DOBOJIOIMOHHAS ~ AHTPOIOJIOTHST UM TAaJCOAHTPOIOJIOTHS ~ YEJIOBEUECKUX  TOMYJISIIHIA.
buoconmaneHpie  uccleqOBaHMS ~— MPUPOABI  yenoBeka.  lccrnenoBaHue — KOABOJIOLWU
OMOJIOTMYECKOTO U COLMANBHOTO B YETIOBEKE.

JdeMoHcTpanuu

IToptpersr: Y. dapsun, JI. Jluku, 4. 4. Porunckuii, M. M. I'epacumos.



Tabmumer w  cxeMbl: «MeTOIbl  aHTPONOJOTHH», «[ OJIOBHOW MO3r  dYeIOBEKay,
«YemoBekooOpa3Hble 00e3bsiHBI», «CKENeT 4YeloBeKa W CKeNeT MIMMITaH3e», «PyIuMeHThl u
aTaBU3MBbI», «JIBIKyIllME€ CHJIBI AHTPONOTEeHE3a», «IBOJIOIMOHHOE JIPEBO  YEJIOBEKay,
«ABcTpasonurek», «HenoBek yMmensiin», «HenoBek npsaMoXOoAuiny, «JleHUCOBCKUM 4EI0OBEK»
«Heanpepranbip», «KpomanboHIbl», «lIpenku yenoBeka», «ITambl 3BOIONUN YEIIOBEKAY,
«Pacsl yenoBekay.

O6opynoBaHue: MYJISDKM OKAMEHEJIOCTEH, IPEIMETOB MaTEpUaIbHON KYJIbTYpPhl MIPEIKOB
4eNoBeKa, perpoyKiuuu (Gpororpaduu) KapTHH ¢ MUDOIOTHISCKUMHU ¥ OHOICHCKIME CFOJKETaMu
MIPOUCXOXKICHUSL YelloBeKa, (oTorpaduu HaXOJOK HCKOMAEMBIX OCTATKOB YEIIOBEKA, CKeEJeT
4eJl0BEKa, MOJENb yepera 4elloBeKa M uepena IIMMIIaH3€, MOJENIb KHCTHU 4eloBeKa M KHUCTU
IIMMIIaH3€, MOJIENIN TOpCca MPEKOB YeIOBeKa.

JladbopaTtopnas pabora «l3ydeHne o0COOEHHOCTEN CTPOCHMSI CKelieTa YeJOBEKa,
CBSI3aHHBIX C MPSMOXO0XKICHUEM).

IIpakTnueckas padora «/3ydyeHne 7K0JIOTMUECKUX afaTallui YEIOBEKay.

Tema 6. Iko0rus — HayKka 0 B3aUMOOTHOIIEHUSIX OPraHU3MOB U HA/IOPraHU3MEHHBIX
CHCTEM C OKpY:Kawouei cpeaoi

3apoxaeHue W pa3BUTHE JKOJOTMM B Tpymax A. ['ymbompara, K. @®. Pymee, H. A.
CeBepuioBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznensl u 3amaum skonoruu. CBs3b
9KOJIOTHH C IPYTHUMHU HayKaMH.

Metonel sxonoruu. [loneBbie HaOMIOAEHNA. DKCHEPUMEHTHI B SKOJOTHH: MPUPOJHBIE U
naboparopHble. MoaenupoBaHye B 5KOJIOTHMH. MOHUTOPUHI OKpY)KAroIlel Cpeibl: JOKaJIbHBIMH,
pPErHOHAIBHBIN U TJI0O0ATbHBIN.

3HaUYE€HHE DKOJOTMYECKMX 3HAHUM U 4YeJIOBEeKa. DKOJOTHYECKOE MHPOBO33PEHHE Kak
OCHOBa CBs3€i YeloBedyecTBa C NpUpoaod. DOpMUPOBAHME SKOJOTHUYECKOW KYIbTYPhl U
9KOJIOTHYECKOU IPAMOTHOCTH HACEJICHMUS.

JdemoHcTpauuu

[Toptpetsr: A. I'ym6onsar, K. ®@. Pynase, H. A. CeBepuios, D. I'ekkens, A. Tencnu, B. H.
Cykaués.

Tabmuipr u cxeMbl: «Paznensl sxonorun», «MeToasl sKoIorun», «CxemMa MOHUTOPUHTA
OKpYXaOILEn Cpeabl».

JlabGoparopHas padora «/3ydyeHne METOI0B KOJIOTHYECKUX HCCIIEI0BAHUI.

Tema 7. OpranusMsbl U cpeia 0OMTaAHUS

Okonorudeckre (GakTopbl W 3aKOHOMEpHOCTHM ux jedctBusa.  Knaccubukanus
JKOJIOTHUECKUX  (akTopoB:  abuoThuyeckue, OuoTHUecKHe, aHTponoreHHsle.  OOmiue
3aKOHOMEPHOCTH JIecTBUA dKonornueckux (akropos. [Ipasuno munumyma (K. Hlnpenrens, HO.
JIn6ux). ToslepaHTHOCTHh. DBPUOMOHTHBIC U CTEHOOMOHTHBIE OPraHU3MBI.

Abuotuueckue ¢aktopbl. CBET Kak 3KoJorudeckuit gpaxrtop. [eiicTBre pa3HbIX y4acTKOB
COJIHEUHOT'O CIIEKTpa Ha OPraHU3Mbl. DKOJOTMYECKHE TPYIIbl PACTEHUH M KUBOTHBIX I10
OTHOILIEHHIO K cBeTy. CUrHalIbHAas pojib cBeTa. DPOTONEepruoInu3m.

Temnepatypa kak skonorudeckuii dakrop. JleficTBue TemmepaTypbl Ha OpPraHU3MBL
[ToliknnoTepMHbIe U TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHbBIE OPTaHU3MBI.

BrnaxHocTh kak axonoruyeckuit Qaxtop. [lpucrnocobnenus pacteHuil K MOAIEPKAHUIO
BogHoro Oamanca. Knaccudukamust pacteHuil mo oTHomieHWI0 K Boje. IlpucrnocoOnenus
YKUBOTHBIX K U3MEHEHHIO BOJHOTO pEXUMa.



Cpenpl oOuTaHUS OPraHU3MOB: BOJHAs, HA3EMHO-BO3[YIIHAs, MMOYBEHHAS, TIIyOWHHAs
MOJAMOYBEHHASI, BHyTpHOpranm3MeHHas. DHU3UKO-XUMUYECKHE OCOOEHHOCTH CpeJl OOWUTaHUs
opraau3MoB. [Ipucnoco6aeHnst OpraHu3MOB K KU3HU B Pa3HBIX CPEIax.

buonoruueckue putmel. Buemnue u BHyrpeHHue putMbl. CyTOUHBIE U TOJIMYHBIE PUTMBI.
[Tprcroco6IeHHOCTh OPTAHU3MOB K CE30HHBIM U3MEHEHHSM YCIIOBUN KH3HH.

XKuznennsie Gopmbl opranu3moB. [lonstue o >xuzHeHHOU (opme. YKuzHeHHBIE (OPMBI
pacTeHU: JEpeBbs, KYyCTAPHUKH, KYCTAPHUYKH, MHOTOJICTHHUE TpaBbl, OJHOJCTHUE TPaBHI.
XKuzneHnole (GOpPMBI JKUBOTHBIX: THAPOOMOHTHI, TEOOHOHTHI, a’dpOOHOHTHL. (OCOOEHHOCTH
CTpOEHUs ¥ 00pa3a KU3HHU.

buotndeckne  ¢akrtopbl. Buasl OMOTHYECKMX  B3aUMOJICHCTBUI:  KOHKYpPEHIIHS,
XHUIIHAYECTBO, CUMOMO3 U ero ¢gopmel. [lapasutusm, xoornepaius, MyTyaIn3M, KOMMEHCATU3M
(KBapTHpaHTCTBO,  HaxyieOHM4YecTBO). HeTrpoduueckue  B3auMoAeMcTBUS — (TOMHYECKUE,
dbopuueckue, ¢dadbpuyeckue). 3HauyeHHE OMOTHYECKUX B3aUMOJICUCTBUUN Il CYIIECTBOBAHHS
OpraHu3MOB B cpenie ooutanus. [IpuHIIMIT KOHKYPEHTHOTO UCKITIOYEHUSI.

JdeMoHcTpanuu

Tabmuupl 1 cxembl: «IKoJoruueckue (hakTopb», «CBETOBOW CHEKTPY, «IKOJIOTHUUECKHE
TPYIIBI )KHBOTHBIX 10 OTHOIICHHIO K CBETY», «TeIMIOKPOBHBIEC JKHBOTHBIEY», «XO0JIOJHOKPOBHBIC
KUBOTHBIEY», «DHU3MONOTHYECKUE aNanTaluyi KXUBOTHBIX», «Cpembl OOMTaHWS OpPTraHU3MOBY,
«buonornyeckue putMel», «Knu3HeHHbie GOpMBI pacTeHHi», « Ku3HeHHbIE (DOPMBI JKUBOTHBIX,
«9KOCHCTEMA HIMPOKOJIUCTBEHHOIO Jiecay, «IKOCHUCTEMa XBOMHOro jeca», «llenmn nuraHus»,
«XwumuanaectBoy, «llapazutuszm», «Konkypeniusn», «Cumomnosy, «KoMMeHcanmmzmy.

OGopynoBanue: repbapuu pacTeHHH W JKUBOTHBIX, MPHUCIOCOOJICHHBIX K BIIMSHHUIO
pPa3IUYHBIX  DKOJOTHYECKUX  (aKTOpPOB, TepOapuu  CBETOIOOMBBIX, TEHETIOOMBHIX U
TEHEBBIHOCIUBBIX PAaCTEHUI, CBETOJIOOMBBIC, TEHENIOOMBbIE M TEHEBBIHOCIMBBIE KOMHATHBIE
pacTeHust, repoapuu U KOJUIEKIIH TeTIOMI00MBBIX, 3MMOCTOMKHUX, MOPO30YCTOMYMBBIX PACTEHUH,
gy4yena TTUIl W 3BEpei, repdapuu pacTeHHi, OTHOCAIIUXCS K THUrpoduTaMm, Kcepoduram,
Me30(uTaM, KOMHATHBIE PACTEHHUS JAHHBIX TPYII, KOJUIEKIIUH KUBOTHBIX, OOMTAIOIINUX B Pa3HBIX
cpenax, TrepOapud M KOJUIEKIIMM pPACTEHUHW W JKUBOTHBIX, OONaJaloOnIMX 4YepTamu
MPHUCIIOCOOICHHOCTH K CE30HHBIM H3MEHEHUSM YCIOBUM >KWU3HU, repOapuu U KOJUICKIHH
pPacTeHMii U KMBOTHBIX Pa3IMUYHBIX KU3HEHHBIX (OPM, KOJJICKIIUH KUBOTHBIX, YJACTBYIOIINX B
Pa3IMYHbIX OMOTUYECKUX B3aUMOJICHCTBUSX.

JladopaTopHas pa6ora «BbIsBIeHHE TPUCTIOCOOTICHUI OPraHU3MOB K BIMSHUIO CBETAY.

JlabopaTopHnasi padora «BblsiBnieHHE MNPHUCTIOCOONCHUI OPraHu3MOB K BIHSHHUIO
TEeMIIEPATYPhD».

JlabopaTopHasi padora «AHATOMHUYECKHE OCOOCHHOCTH PACTEHHWH W3 Pa3HBIX MECT
oOUTaHUSDY.

Tema 8. DkoJiorusi BUI0B ¥ NOMYJIsI Uit

DKOJOTUYECKHE XapaKTepUCTUKK momynsauuu. [lonmynsnus kak OHonoruyeckas cUcTema.
Ponp HeomHopomHocTH cpenbl, Qu3MUecKHX OapbepoB MW OCOOEHHOCTEH OHOJIOTMU BUIOB B
(hopMHUPOBaHUH MTPOCTPAHCTBEHHOM CTPYKTYphI omynsiiuii. OCHOBHBIE MOKA3aTEIH MOMYJISIIHH:
YUCJIEHHOCTh, IUIOTHOCTb, BO3PACTHAsI M MOJIOBas CTPYKTypa, POKIAAEMOCTb, MPUPOCT, TEMII
pocTa, CMEPTHOCTb, MUTpALHS.

DKoJlorMYecKas CTpyKTypa nonyiasauu. OLeHKa YUCIEHHOCTH mnomyiasauuu. J(MHamuka
MOMYJSALUUA U €€ peryisiius. buoTuueckuil noTeHuuan nonyaauuu. MoaenupoBaHue JUHAMUKA
nonynsiuuu. Kpuble pocTa uMClIeHHOCTH mnonyiasauud. KpuBble BbDKHMBaHUA. Perymsius



YHUCICHHOCTH TOMYNIALMA: poiib (PAKTOPOB, 3aBUCANIMX W HE 3aBUCSAIIMX OT IJIOTHOCTH.
Dkosornyeckue crpaTeruu BuoB (- u K-ctparerun).

[lonsitue 00 »sKosormveckoil HuUme Buaa. MecrooOutanue. MHOTOMEpHas MOJENb
skoJiornyeckot Humm J[x.M. Xarunncona. Pazmepsl skosiornueckod HUIIM. [loTeHInanbHas u
peajin30BaHHAs HULIM.

Bun kak cucrema mnomynsiui. Apeanbl BUIOB. Buabl M MX KU3HEHHBIE CTPATETHUH.
DKOJIOTHUECKHE IKBUBAJICHTHI.

3aKOHOMEPHOCTH TIOBEJCHUS W MUTpAlMil >KUBOTHBIX. buojoruueckue WHBa3UH
YyXKEPOIHBIX BUIOB.

JdeMoHcTpanuu

[Toptper: . . XaTuynuHCOH.

Tabmuis! 1 cxeMbl: «DKOJIOTHUYECKUE XapaKTEPUCTUKU Nonmysuuny, «[IpoctpancTBenHas
CTpyKTypa mnonyiasiuun», «Bo3pacTHele mnupamuasl nomymsiuuu», «CKOPOCTh 3aceleHHs
MOBEPXHOCTU 3€MJIM Pa3IMYHBIMU OpraHmMamMm», «Mojenb skojornyeckord wumu Jx. U.
XaTynHCOHaAY.

ObopynoBanue: repbapun paCTeHUM, KOJIJIEKIIUHA KUBOTHBIX.

JladopaTopHas pa6ora «IIpucnocoGneHust ceMsiH paCTeHUI K pacCeICHUION.

Tema 9. Dkosiorust cooduIeCTB. IKOJIOTHYECKHE CHCTEMBI.

CooOmiectBa opranu3mMoB. buorieHo3 u ero crpykrypa. CBsi3u MeXIy OpraHu3MamH B
OuoreHo3e.

OxocuctemMa kKak OTKpbITas cuctema (A. Jkx. Tencnmm). @DyHKIMOHAIbHBIE OJOKH
OpraHU3MOB B JKOCHUCTEME: NPOAYLIEHTHI, KOHCYMEHTbI, peayleHThl. Tpoduueckue ypOBHH.
Tpoduueckue nenu u cetu. Abnoruueckue On0KU 3KocucTeM. [I0UBBI M WIIBI B 3KOCHUCTEMAX.
KpyroBopoT BemiecTB 1 NOTOK 3HEPTUU B SKOCUCTEME.

OcHoOBHBIE NOKa3aTeNN 3KocucTeMbl. buoMacca u npoaykuus. DKOJIOTHYECKUE MUPAMHU/IBI
qyucen, OMoMacChl M YHEPTHUH.

Jlunamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. @aykmyayuu. HanpapieHHbIS
3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKleccuu. [lepBuuHbIE M BTOpPUYHBIE CYKIIECCUU U X
MPUYMHBL. AHTPOINIOTEHHbIE BO3JEHCTBUS Ha cykueccuu. KimmakcHoe cooOuiecTBo.
buopaznooOpasue 1 noJiHOTa KpyroBOpoTa BEIIECTB — OCHOBA YCTOMYUBOCTH COOOIIECTB.

[IpuponHbie 3KOCUCTEMBL. JKocucmemvl 03€p U pex. IKocucmemvl Mopeli U OKEeaHos.
Oxocucmemvl myHOp, 1ecos, cmenet, NyCMbiHb.

AHTpONIOT€HHBIE  JKOCUCTEMBI. Arposkocucrema. ArpoueHo3. Pazmuuums wMexnay
AQHTPOINOI€HHBIMU U MPUPOIHBIMU SKOCUCTEMAMHU.

YpboakocucteMbl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteMm. ['oponckas ¢opa u dayHa.
CunanTponuzanus TOpoJcKod ¢dayHbl. buomormdeckoe ¥ XO34HCTBEHHOE 3HAYCHUE
arpo3’KoCUCTEM U YpOOIKOCHCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHMSI OCHOBHBIX B3aUMO/ICHCTBUI OPraHM3MOB B SKOCHCTEMAX.
Ponv kackaonozo sgpghexma u 6u006-30ughuxamopos (kirouesvix 6ud08) 8 GYHKYUOHUPOSAHUU
skocucmem. 1lepeHOC SHEPrUM M BELIECTB MEXKIY CMEXHBIMH HKOCHCTEMaMH. YCTONYHMBOCTH
OpraHM3MOB, MONYJSALMMA M D3KOCUCTEM B YCIOBHSIX €CTECTBEHHBIX M aHTPOIMOTEHHBIX
BO3/ICHCTBUN.

Mexanuzmol  8030eticmeus  3aepsA3HeHUll  PA3HbLIX MUN08 HA  CYOOP2AHUIMEHHOM,
OP2AHUBMEHHOM, NONYIAYUOHHOM U IKOCUCMEMHOM YPOGHAX, OCHOBbL IKOJIO2UHECKO2O
HOPpMUPOBAHUSL AHMPONO2EHHO20 8030elicmaus. MeToI0JIOTUsT MOHUTOPUHIA €CTECTBEHHBIX U
AHTPOIIOTEHHBIX YKOCUCTEM.



JdeMoHcTpanuu

[Toptpet: A. Ix. Tencinu.

Tabmuier u cxembl: «CTpyKTypa OMOIIEHO3a», «DKOCHCTEMa MUPOKOIUCTBEHHOTO JIECay,
«9KocucreMa XBOHHOTO Jeca», «DyHKIMOHANBHBIE TPYNIBl OPraHU3MOB B HKOCHUCTEME,
«KpyroBopor BemectB B 3kocucremey, «llenn mnuraHus (macTOMILHAs, JAETPUTHAS)»,
«IKOJOTUYECKAs TUPaMUIa YUCe», « IKOJOTUYECKas MUpaMuaa OMoMacchl», «IKOJIOTHIYECKas
nupamuia s3Heprum», «Odpazosanue 6oso0tay, «IlepBuunas cykueccus», «BoccraHoBiaeHue aeca
MOCIIe MOXKapay, « IKOCHCTEMA 03€pay, «ATPOIICHO3», «KpyroBOpOT BEMIECTB M MOTOK SHEPTHH B
arporeHosey, «lIpumepsr ypboskocucTem».

OGopynoBanue: repbapuu pacTeHUM, KOJUICKIIMM HACEKOMBIX, 4yd4esia NTHI] U 3BEpeH,
repOapuu KyJIbTYPHBIX U TUKOPACTYIINX PACTEHUN, aKBApUYM KaK MOJIEITh IKOCUCTEMBI.

IIpakTuyeckas padora «/3ydenne u onucanne ypooIKOCHUCTEMBI.

JladopaTopHnas padora «/3yuenue paznooOpa3us MEITKUX MOYBEHHBIX WICHUCTOHOTHX B
Pa3HBIX SKOCHCTEMAX.

IKCKypeust «IKCKypcusi B TUIIMYHBIA OMOTEOLEHO3 (B AyOpaBy, Oepe3HsIK, €IbHUK, Ha
CYXOJOJIbHBIN WM TOUMEHHBIN JIYT, 03€P0, 00JI0TO)».

IKCKYypeust «DKCKYpCHs B arpodKOCUCTEMY (Ha TI0JIE WM B TETUTUYHOE XO3SIHCTBO)».

Tema 10. Buocdepa — riaodanbHasi IKocucTEMa

buocdepa — obmemnanerapuas o06osiouka 3emid, TZIe CYIIECTBYET WJIM CYIIECTBOBAJIa
KW3HB. Pa3BuTHe npencraBienuii o onocdepe B Tpynax 3. 3tocca. Yuenne B. U. Bepnanckoro o
o6uocgepe. Obnactu 6uocteps! u e€ coctas. KuBoe BemecTBo 6uocdepsl U ero PpyHKIUH.

3aKOHOMEPHOCTHU CylIiecTBOBaHM Onochepsl. OcobeHHOCTH OHOChEephl Kak TI00aTbHON
skocucteMbl. JluHamuueckoe paBHOBecue B Ouochepe. KpyroBopoTel Bemiects U
OMOTeOXMMHUYECKHUE ITUKIIBI (Yriiepoa, azoTa). PUTMUYHOCTE siBieHUI B Onocdepe.

3onanbHOCTh Onocdepsl. [Tonarue o 6mome. OCHOBHBIC OMOMBI CYIIIU: TYHJApPA, XBOWHBIE
Jieca, CMeIllaHHbIe U ITUPOKOJIMCTBEHHBIE JIeca, CTENH, CaBaHHBI, MYCTHIHU, TPOIHUYECKHE Jieca,
BBICOKOTOpbs. Kimmar, pacTuTenbHbIN U KUBOTHBIN MUp OMOMOB cymin.CTpyKTypa U (yHKIIHS
YKUBBIX CCTEM, OIIEHKA X PEeCypCHOr0 MOTeHIHaaa 1 OuochepHbIX QyHKITHIA.

JdemoHcTpauuu

[Toptpetsr: B. 1. Bepnanckuii, 3. 3rocc.

Tabmuupl n cxemsl: «I'eochepsr 3emmm», «KpyroBoport azora B npupomae», «Kpyrosopot
yriaepoa B npupoje», «KpyroBopor kuciaopoja B npupozae», «Kpyroopor BoAbl B Ipupoe»,
«OcHoBHBIE OMOMBI cymny, «Kinumatuueckue nosica 3emiun», « Tyaapay, «Talira», «CmenanHbIi
necy, «llupokonucTBeHHBIN Jec», «Cremnby, «CaBanHay, «[lycteiasay, « Tponuueckuit gecy.

O6opynoBanue: repbapuu pacTeHHU pa3HbIX OMOMOB, KOJUIEKIIUN 5KUBOTHBIX.

Tema 11. YesioBek U OKpY:Kawouasi cpeaa

DKOJIOTUYECKHEe KpU3UChl W WX NpuuuHbl. BosnmelicTBue uenoBeka Ha Ouocdepy.
3arpsizHeHue Bo3AyIIHOM cpeabl. OxpaHa Bo3ayxa. 3arpsa3sHeHue BoaHo# cpeabl. OXpaHa BOJHBIX
pecypcoB. Pa3pyimenue nouBsl. OxpaHa MOYBEHHBIX pecypcoB. MI3MeHeHHne Kiumara.

AHTpPOTIOTEHHOE BO3/ICMCTBHE HA PACTUTEIbHBIN U )KUBOTHBIA MUp. OXpaHa paCTUTEIHHOTO
U KUBOTHOTO Mupa. OCHOBHBIE TPUHIMUIBI OXpaHbl mpupoabl. Kpacuble kuHuru. Ocobo
oxpansiemble ipupoHbie Tepputopuu (OOIIT). borannueckue caabl u 300J0THUECKUE TAPKH.

OCHOBHBIEC PUHIMITBI YCTONYHUBOTO PAa3BUTUS YEIOBEUYECTBA M MPUPOABI. ParmonansHOe
IPUPOJIOTIONIF30BAaHUE M COXpaHEHHe OuoJjoruueckoro pasHooOpasus 3emuu. OOmue
3aKOHOMEPHOCTH TJI00aIbHBIX 3KOJOTHUECKUX KpU3ucoB. OCOOEHHOCTH COBPEMEHHOTO KpU3Hca
U €ro BepOsTHBIE MOCIIE/CTBHUS.



Pa3BuTHe METONOB MOHHWTOPHHra pPAa3BUTHUS OIMACHBIX TEXHOTEHHBIX IMPOIIECCOB.
Cucmemmnble ucciedosanusi nepexooa K pecypcocoepezaioujeili. U KOHKYPEHMOCHOCOOHOL
9Hepeemuxke. buonocuueckoe paszmnoobpazue u 6uopecypcwi. Hayuonanvhvie ungopmayuonmvie
cucmemvl, obecneuusarouue O0OCMYn K UHGOpMaAyuu nO COCMOAHUIO OMOENbHBIX U008 U
akocucmem. OcHosbl dIKopeaburumayuy IKoOcCucmem u cnocob608 60pvobl ¢ OUONOBPEHCOCHUAMU.
Pexoncmpykyus MOpCcKux u Ha3eMHbIX IKOCUCTEM.

JdeMoHcTpanuu

Tabmuuet w cxembl: «3arps3HeHune armochepbl», «3arps3HEHHne TUApPOchEpbI»,
«3arpsi3HeHue o4Bb», «[lapHUKOBBIN Y3PPexT», «Oco00 0XpaHseMble IPUPOIHBIE TEPPUTOPUL,
«Mojienu yrpaBIisieMOTO MUDPay.

Ob6opynoBanue: ¢poTorpadun OXpaHseMbIX pacTeHUH U )KUBOTHBIX KpacHo# kuuru Poccuiickoi
®enepannn, KpacHOW KHUTH pErHOHA.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI ITO BUOJIOT'MHA
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBiuBaeT TpeOOBaHUS K pE3yJbTaTaM OCBOCHMSI OO0Yy4arolIMMMCS
MPOTPaMM CpPEHEro 0OIIero 00pa3oBaHusl: TMYHOCTHBIE, METAPEIMETHBIE U TIPEIMETHBIC.

B cTpykType NTUUYHOCTHBIX PE3YJIBTATOB OCBOCHHUS MPOTPAMMBI 10 OHOJIOTHU BBIJCICHBI
CIIEAYIOIIME  COCTABJISIOIIME: OCO3HAaHHE OOyYaroIMMHUCS  POCCHHCKOW  TpakJaHCKON
UACHTUYHOCTH — TOTOBHOCTH K CaMOPAa3BUTHIO, CaMOCTOSITEIBHOCTH W CaMOONPEICICHUIO,
Hanuuue momugayuu K OOYICHUIO OHWOJIOTHH, YeleHanpasieHHoe pazéumue BHYTPEHHHUX
yOEXKJIEeHUM JTUYHOCTH HA OCHOBE KIIIOUEBBIX LIEHHOCTEM M MCTOPHUYECKUX TPATULUN pa3BUTUA
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCMb OOYYAIOIINXCS PYKOBOJICTBOBATHCS B
cBOEH ACATCIIBbHOCTH HOCHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMH, MpUCyInMnu CUCTEMC
OMOJIOTUYECKOTO  00pa30BaHUs, Haluuue NPABOCO3HAHUS  DKOJOTUYECKOH  KyJIBTYPHI,
CnocobHOCmU cMagumy I W CTPOUTH )KU3HEHHBIE TUIAHBI.

JIM4HOCTHEBIE PE3YIBTATBI OCBOCHUA IMPOTrpaMMEI IO OHnoJIOTNH JOOCTUTAKOTCA B €IUHCTBEC
y‘-Ie6HOI\/’I W BOCHHTATEIbHOMN ACATCIIBHOCTH B COOTBCTCTBHUHU C TpaJUIHWOHHBIMU pOCCHﬁCKHMH
COOUOKYJIBbTYPHBIMH, HCTOPUUCCKUMU U AYXOBHO-HPABCTBCHHBIMU LHCHHOCTAMMU, IMMPHUHATBIMU B
oOmiecTBe TpaBWIAMH W HOPMaMH TIOBEICHHSI W CIIOCOOCTBYIOT IPOIECCaM CaMOIIO3HAHMS,
CaMOBOCIIMTAaHUA U CaMOPa3BUTHA, Pa3BUTUA BHyTpGHHGﬁ MO3WIUN JIMYHOCTH, IMIaTPUOTHU3MA U
YBaXEHHsI K 3aKOHY M MPABONOPSAIKY, YEJIOBEKY TPyAa M CTaplIeMy MOKOJEHHIO, B3aUMHOTO
yBaKeHHs, OEpeKHOr0  OTHOIIEHMS] K  KYJAbTYpHOMY  HacleQUl0 U TPaguIUsaM
MHOTOHAIMOHAIBHOTO Hapoja Poccuiickoit denepaiyu, Npupoie U OKpYKarolieil cpee.

JIM4HOCTHBIE Pe3yNbTaThl OCBOCHMS yUeOHOro rnpenmera «buoiaorus» noMKHBI OTpakaTh
TOTOBHOCTb M CITOCOOHOCTH OOYYArOIIMXCS PYKOBOJCTBOBATHCS C(OPMHUPOBAHHON BHYTPECHHEH
MO3ULIMEH JIMYHOCTH, CHCTEMOM IEHHOCTHBIX OpPHEHTAlMii, MO3UTHUBHBIX BHYTPEHHHUX
yOEXKIeHUI, COOTBETCTBYIOIIUX TPAAUIMOHHBIM IEHHOCTSM POCCHUHCKOTO  0OIIecTBa,
paciupeHe >KM3HEHHOTO OIbITa M OIbITa JIEATEIBHOCTH B IPOLECCE pealn3aliid OCHOBHBIX
HaIpaBJICHUN BOCIIUTATEIbHON JAESITETLHOCTH, B TOM YUCIIE B YaCTH:

1) rpakIaHCKOro BOCIMTAHHUS:

cOpPMUPOBAHHOCTh ~TPAKIAHCKOM MO3WIMH  OOydarolerocs Kak aKTUBHOIO U
OTBETCTBEHHOT'O 4JIEHA POCCHICKOTO 0OIIECTBA;

OCO3HAHHME CBOMX KOHCTUTYIMOHHBIX MpaB M OO0S3aHHOCTEH, YBa)XCHHUE 3aKOHA U
MIPABOTIOPSIIKA;

TOTOBHOCTh K COBMECTHON TBOPYECKOW JESITENbHOCTU MPU CO3/aHUU YUEOHBIX MPOEKTOB,
pelIeHny yueOHbIX U MMO3HABATENbHBIX 33/]1a4, BHITIOJHEHNH OUOJIOTHUECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMpEAENATh COOCTBEHHYIO [O3MIMIO [0 OTHOIICHHIO K SIBJICHUSM
COBPEMEHHOM KHU3HU U OOBICHSATH €€;

YMEHHME  YYUThIBaTh B  CBOUX JCHCTBHSIX HEOOXOJAUMOCTh  KOHCTPYKTUBHOTO
B3aUMO/ICHCTBUS JIOJIEH ¢ pa3HbIMU yOEXKIEHUSMHU, KYIbTYPHBIMH [IEHHOCTSAMU U COIUATBHBIM
MI0JIOKEHUEM;

TOTOBHOCTh K COTPYIHHYECTBY B IpPOILIECCE COBMECTHOTO BBIMOJHEHHUS YUeOHBIX,
MO3HABATENbHBIX M HCCIENOBATENbCKUX 33734, YBAXHUTEIBHOTO OTHOIIEHUS K MHEHHUIO
OTIIIOHEHTOB MPU OOCYKJICHUN CITIOPHBIX BOMPOCOB OMOJIOTHYECKOTO COACPIKAHUS;

TOTOBHOCTh K TYMaHUTApHOUM M BOJIOHTEPCKOU NEATEIHHOCTH;



2) MaTPHOTHYECKOT0 BOCITUTAHMS:

c(hOPMHUPOBAHHOCTH POCCUICKON IPasKJaHCKOUN MICHTUYHOCTH, MATPHOTU3MA, YBAKECHUS K
CBOEMY HAapoJy, 4yBCTBa OTBETCTBEHHOCTH Inepel POauHON, ropaocTH 3a CBOM Kpaid, CBOXO
Ponuny, cBOi SI3bIK U KYJIBTYPY, IPOILJIOE U HACTOSAIIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOIIIEHUE K MPUPOTHOMY HACTIECTUIO U MTAMSITHUKAM ITPUPOIbI, 1OCTHKEHUSIM
Poccuu B Hayke, HCKyCCTBE, CIIOPTE, TEXHOJIOTHIX, TPY/IE;

CIIOCOOHOCTH OIICHUBATH BKJIA]] POCCHICKUX YIEHBIX B CTAHOBJICHUE U PAa3BUTHE OMOJIOTHH,
MOHUMAHUS 3HAYEHUs] OHWOJIOTMHM B TO3HAHUU 3aKOHOB NPHUPOJIbI, B JKU3HU YEJIOBEKA U
COBPEMEHHOT0 00I1IECTBA;

uaenHas yoexx1I€HHOCTb, TOTOBHOCTbD K CIIY)KEHHIO U 3anuTte OTeyecTBa, OTBETCTBEHHOCTh
3a ero Cyan0y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

OCO3HAHME JYXOBHBIX IEHHOCTEN POCCHIICKOTO HApOIa;

c(hopMUPOBAaHHOCTHh HPABCTBEHHOTO CO3HAHUS, STUUECKOTO TTOBEJCHUS;

CrOCOOHOCTH OIIEHUBATh CUTYAIMIO U IPUHUMATh OCO3HAHHBIE PEIICHUS, OPUCHTUPYACH Ha
MOpPaJTbHO-HPAaBCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHUE JTMYHOTO BKJIaJIa B MIOCTPOCHHUE YCTOMYMBOTO OYIyIIEro;

OTBETCTBEHHOE OTHOIIIEHUE K CBOMM POJHUTEIISIM, CO3/IaHUI0 CEMbH Ha OCHOBE OCO3HAHHOTO
MPUHATUA LICHHOCTEW CEMEHHOM )KU3HU B COOTBETCTBUM C TPAAUIUAMH HapoaoB Poccuu;

4) 3cTeTHYeCKOro BOCIIUTAHHUS:

ACTETUYECKOE OTHONIICHUE K MHUPY, BKIIOUAs ACTETUKY ObITa, HAYYHOTO M TEXHUUYECKOTO
TBOPUYECTBA, CIIOPTA, TPy, OOIIECTBEHHBIX OTHOIICHHIA;

IMOHMMAaHHUE 3MOLMOHAIBHOTO BO3ICHCTBHS )KMBOU MPUPOJIBI U €€ IIEHHOCTH;

FOTOBHOCTh K CaMOBBIPQKEHUIO B Pa3HbIX BUJAX HCKYCCTBA, CTPEMJICHHE IPOSIBIATH
KaueCcTBa TBOPUYECKOW JIMYHOCTH;

5) ¢usnyeckoro BocnUTAaHHS, (OPMHPOBAHUS  KYJLTYPHI  310POBbA U
IMOLMOHAJIBHOIO 0JIAr OOy YHsI:

MMOHUMAaHHUE U pean3allys 3J10pOBOro M 6e30macHoro o0pasa >KU3HU (340POBOE MUTAHUE,
coOroieHre TUTMEHUYECKUX MPAaBHJI U HOPM, cOAJIaHCHPOBAHHBIN PEKUM 3aHATUI U OTHBIXA,
perynspHas (¢u3Mueckas aKTUBHOCTh), OEpexKHOro, OTBETCTBEHHOTO U KOMIIETEHTHOI'O
OTHOUICHHS K COOCTBEHHOMY (PU3MUYECKOMY U IICUXUYECKOMY 3/I0POBBIO;

MMOHUMAHUE [IEHHOCTU TMPaBWJI WHIUBUIYAIBHOTO W KOJUIEKTUBHOTO ©O€30I11acHOTO
MOBEJICHUS B CUTYalUsX, YIPOKAIOIINX 3I0POBbIO U JKU3HU JIIOJIEH;

OCO3HAHHE TMOCIEACTBUI M HENPHUATHS BPEIHBIX MPUBBIYEK (YHOTPEOIEHUS aJIKOTOJIA,
HApPKOTHUKOB, KypEeHHUSI);

6) TPYy10BOr0 BOCIIMTAHMSI:

TOTOBHOCTbH K TPYy, OCO3HaHHE LIEHHOCTH MacTEPCTBA, TPYAOIIO0UE;

TFOTOBHOCTb K aKTUBHOM JI€ATEIBHOCTH TEXHOJIOTMUYECKOM U COLIMAIbHON HAIIPaBICHHOCTH,
CHOCOOHOCTh MHUIIMMPOBATh, MJIAHUPOBATh U CAMOCTOSTEIHHO BBITMOIHATH TaKyIO JESTEbHOCTH;

HWHTEpEC K pa3iudHbIM chepaM mpodecCHOHATBHON NeATENbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBII BBIOOD Oyyieit mpodeccuu u peaar3oBbIBaTh COOCTBEHHBIE JKU3HEHHBIE TIIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K O00pa30BaHHIO U CaMOOOpPa30BaHMIO HA MPOTSHKEHUH BCE
KU3HU;

7) KOJIOTHYECKOr0 BOCIIMTAHUSA:

IKOJIOTHYECKHU I1erecooOpa3Hoe OTHOIICHHE K MPHUPOJAE KaK MCTOYHUKY JKU3HH Ha 3emIie,
OCHOBE €€ CYIIECTBOBAHMS;



MIOBBIIIEHUE YPOBHS JKOJIOTMYECKOM KyJIbTYphl: NPUOOPETEHUE ONIBITa IUIAHUPOBAHMS
IIOCTYIIKOB U OLIEHKHM MX BO3MOJKHBIX IIOCIIEACTBUI Il OKPYKaIOLIEN Cpelbl;

0CO3HAHME TTI00ATFHOTO XapaKTepa 3KOJIOTUYECKUX POOJIEM U ITyTe UX perieHus;

CIOCOOHOCTh HCIIOJIB30BaTh NMPHOOpPETaEMbIe MPU U3YyYEHUU OMOJIOTUU 3HAHHUS U YMEHHS
IIpU pELIeHUH Npo0JieM, CBSA3aHHBIX C PAlMOHAIBHBIM IPUPOJONOIL30BAHUEM (COOIIOACHHE
IIpaBWJI MOBEICHUSI B INPUPOJIE, HAIIPABICHHBIX HAa COXpPAHEHUE DPABHOBECHS B SKOCHUCTEMAX,
OXpaHy BUJIOB, SKOCUCTEM, OHochepsl);

AKTUBHOE HEIPHUATHE JEHUCTBUM, MPUHOCALIMX BpEA OKpYXKaIoUIeH NpUpOIHON cpene,
YMEHHE MPOTHO3UPOBATh HEOIATONPUATHBIE SKOJIOTMYECKHE MOCIEACTBUSA MPEANPUHUMAEMbIX
JNEUCTBUN U NPEJOTBPAILATD UX;

HaJIM4Yue PAa3BUTOrO 3KOJIOIMYECKOTO MBIIUICHUS, HKOJIOTUYECKON KYJIbTYphl, OIBITA
NESITeIbHOCTH  DKOJIOTUYECKOM  HANpaBJI€HHOCTH, YMEHMSI pPYKOBOJCTBOBAaTbCS HUMH B
M03HABATEIbHONW, KOMMYHMKaTHBHOM U COIMAJbHOM HpPAKTUKE, TOTOBHOCTH K YYacTHUIO B
MIPAKTUYECKOU EATEIIBHOCTH IKOJIOTMYECKOM HAPABICHHOCTH;

8) HeHHOCTH HAYYHOT0 MO3HAHMS:

c(OpPMHUPOBAHHOCTh ~MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHUs HAaykKu M  OOIECTBEHHOM TpAKTUKH, OCHOBAaHHOIO HA JHUAJIOre KYIbTYp,
CIOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE SI3BIKOBOM U UMTATEIBCKOM KYJIbTYPHI KaK CpPeJICTBA B3aUMOICHCTBHS
MEXAY JIOJIbMU U MO3HAHUS MUPA;

MOHUMaHUE creuu(uky OMOJOTMM KaK HayKH, OCO3HaHHUS €€ posd B (OpPMHUPOBAHUU
palMOHAIBHOIO HAYYHOTO MBILUIEHHS, CO3/JaHUH LIEJOCTHOTO MPEICTaBICHUS 00 OKPYKAIOIEM
MHUpE Kak O €IMHCTBE IpPHUPOJbI, 4YeJOBEKa M OOLIecTBa, B TO3HAHUM IPUPOIHBIX
3aKOHOMEPHOCTEH U peleHNH Npo0ieM COXpaHEHHsI IPUPOJHOTO PABHOBECHS;

yOeXIEHHOCTh B 3HAUMMOCTU OMOJIOTMM AJISi COBPEMEHHOH LUBWIN3ALUHU: OOeCleUeHus
HOBOT'O YPOBHS Pa3BUTHUS MEAUIUHBI, CO3JAHUE MEPCIEKTUBHBIX OMOTEXHOJIOTUH, CIIOCOOHBIX
pemaTbh pecypcHble MpoOaeMbl Pa3BUTUS YEIOBEYECTBA, MOUCKA MyTell BBIXOJA U3 ITI00AIBHBIX
9KOJIOTHYECKUX Mpo0sieM U oOecrieueHHs nepexosia K yCTOMYMBOMY pa3BUTHIO, PALIUOHATBHOMY
UCIOJIb30BAHUIO IPUPOIHBIX PECYPCOB U (OPMUPOBAHHUIO HOBBIX CTaHIApPTOB JKU3HHU;

3aWHTEPECOBAHHOCTh B IOJYYEHUU OMOJIOTMYECKUX 3HAHMH B IIEJIAX MOBBIMICHUS OOIeH
KYJIBTYpbl, €CTECTBEHHO-HAy4YHOH TI'PAaMOTHOCTH, KaK COCTaBHOM 4acTu (YHKIMOHAIbHOMN
I'PaMOTHOCTH OOyuaromuxcs, GopMupyemMoil npu U3y4eHuu OHOJIOTHY;

[IOHUMAHUE CYIIHOCTH METOJOB IO3HAHMS, HCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax,
CIOCOOHOCTH HCHOJb30BaTh IOJIydaeMble 3HAHUS JUId aHaidM3a W OOBSICHEHUS SBICHUN
OKpYXXAIOILIEro MHUpa W IMPOUCXOAALIMX B HEM U3MEHEHMH, yMeHHUe JeiaTb 0O0OCHOBaHHbBIE
3aKJIIOYEHUST HAa OCHOBE HAy4yHbIX (DAKTOB M HMMEIOLIUXCA JAHHBIX C LEJIbI0 IOJTyYeHHs
JOCTOBEPHBIX BBIBOJIOB;

CMOCOOHOCTh CaMOCTOSITETIBHO HCIOJIb30BaTh OWOJIOTUYECKUE 3HAHUS JJs  peIIeHUs
po0JieM B pealibHbIX KU3HEHHBIX CUTYaIUIX;

OCO3HAHHE IICHHOCTH HAay4YHOU IEATEIBHOCTH, TOTOBHOCTH OCYLIECTBIISITh NMPOEKTHYIO U
HCCIIEIOBATENIBCKYIO JAESTEIbHOCTh UHANBHIYyaJIbHO U B IPYIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HENpPEPHIBHOMY OOpa30BaHUIO U CaMOOOpPa30BaHMIO, K
aKTUBHOMY TMIOJIYYEHMIO HOBBIX 3HAHHUH 1O OMOJOTMH B COOTBETCTBHM C >KU3HEHHBIMHU
MOTPEOHOCTSMHU.

METAIIPEJMETHBIE PE3YJIbTATBI



MetanpeaMeTHbIe pe3y/IbTaThl OCBOSHUSI ydeOHOTo mpeaMera «BHOJOTHSY BKIIOYAOT:
3HAYUMBIC IS  (OPMUPOBAHUS MHUPOBO33PEHUS  OOYJAIOMIMXCS  MEXIUCIUILTUHAPHBIC
(MeXIpeMETHBIC) OOIIIEHAYYHBIE TTOHSITHSI, OTPKAIOIINE [IEJTOCTHOCTh HAYYHOU KapTUHBI MHPA
U crienu(HUKy METOJIOB TIO3HAHHUS, HCIIOJIb3yeMbIX B €CTECTBEHHBIX HayKaX (BEHISCTBO, SHEPTHS,
SIBJICHUE, TPOIIECC, CUCTEMa, HAy4dHBIA (DaKT, MPUHIIMIL, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEopusi, WCCIIeOBaHUE, HAOIIONEHUE, M3MEpEHHe, SKCIEPUMEHT W JIPYrue); YHHBEpCaJbHBIE
yaeOHbIe JIEHCTBUS (TIO3HABATEIbHBIC, KOMMYHHKATUBHEIC, PETYJIATUBHBIC), 00CCIICUNBAIONINE
(dbopMupoBaHre (QYHKIIMOHAIBHONH T'PaMOTHOCTH M COIMATBHOW KOMITETEHIIUH OOYYarOIINXCS;
CIOCOOHOCTh oOyyaromuxcs UCTIOJIb30BATh OCBOCHHBIC MEXTUCIUTTHHAPHBIC,
MHPOBO33PECHUYECKUE 3HAHWUS W YyHUBEPCAJIbHBIC Yy4eOHBIC MACWCTBUS B ITO3HABATEIBHOW U
COLIMAIBHON MTPAKTHKE.

B pesynbrare u3ydeHus OWOJOTHUM Ha YpPOBHE CpEAHEro oOmero oOpa3oBaHUs Y
obOyuarorierocst Oyayr chopMUpOBaHBI MMO3HABATEIIbHBIC YHUBEPCAJTbHBIE y4eOHBIC NEHCTBHUS,
KOMMYHHKATHBHBIC YHUBEPCAIbHBIC Yy4YeOHBIC JCWCTBHS, pETYISTHBHBIC YHHBEpCATbHBIC
yaeOHbIC ICHCTBUS, COBMECTHAS JCATEILHOCTD.

MertanpeqMeTHbIE pe3ylbTaThl OCBOCHHUSI MPOTPAMMBI CPEIHEro OoOIIero oOpa3oBaHMS
JOJIKHBI OTPaXKaTh:

OByajieHHe YHUBEPCAJIbHBIMH YU€OHBIMH MO3HABATEIbHBIMU JIEHCTBHAMM:

1) 6a3oBbIe JIOTHYECKHE AeiiCTBUS:

CaMOCTOATENIEHO (HOPMYITHPOBATh M aKTyaIM3MpOBaATh MpoOIeMy, paccMaTpuBaTh e€
BCECTOPOHHE;

HCIOJIb30BATh IIPU OCBOCHUH 3HAHUM MPUEMBI JIOTHYECKOTO MBIILJICHUS (aHAIN3a, CHHTE3a,
CpaBHEHHUA, KiIaccupUKaUKM, OOOOIIEHHUS), PACKPBIBaTh CMBICT OHOJOTUYECKUX TOHSATHI
(BBLIENATH UX XapaKTepHbIE IPU3HAKHU, YCTAHABINUBAThH CBSA3H C APYTUMU MOHSATUSIMU);

OTIPENeNIATh LIETU JEATEIbHOCTH, 3aJaBasi MapaMeTpbl U KPUTEPUH HX JOCTHUKECHHUS,
COOTHOCHUTH Pe3yJbTaThl ACITEILHOCTHU C MOCTABICHHBIMU 1IEJIAMU;

WCIO0JIb30BaTh OHMOJIOTMYECKHE MOHATUS JJs OObsICHEHHs (aKTOB U SBIICHUI >KUBOU
MIPUPOJIbI;

CTPOUTH JIOTMUECKUE PacCyXIeHUs (MHIYKTUBHbBIE, IeIyKTUBHBIE, TI0 AaHAJIOT'MH ), BBISBIISATH
3aKOHOMEPHOCTH U MPOTUBOPEUHS B PACCMATPUBAEMBIX SBICHUAX, (POPMYIUPOBATH BBHIBOJBI U
3aKITIOUCHUS;

MIPUMEHSITh CXEMHO-MOJIEJIbHbIE CPEICTBA JJSl MPEACTABICHUS CYIIECTBEHHBIX CBS3Ed U
OTHOUIICHUHM B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTaX, a TaKKe MPOTHBOPEYUN Pa3HOTO poja,
BBISIBIICHHBIX B Pa3JIMYHBIX HH(POPMALIMOHHBIX HCTOUYHUKAX;

paspabaThIBaTh IJIaH PELICHUs MPOOIEMBI ¢ YUETOM aHaIHM3a UMEIOLINXCS MaTepUaIbHbIX
U HeMaTepualbHBIX PECYPCOB;

BHOCUTh KOPPEKTUBBI B JIEATEIBHOCTh, OLIEHUBATh COOTBETCTBHUE PE3YJIbTATOB LEJSIM,
OIICHUBATh PUCKHU MOCIEACTBUIA NESITENbHOCTH;

KOOPJIMHUPOBATh U BBIIOJHATH pPabOTy B YCIOBHSX pPEaTbHOTO, BHPTYalIbHOTO H
KOMOHMHUPOBAHHOTO B3aUMO/ICHCTBHUS;

pa3BHUBaTh KPEaTUBHOE MBIIIJICHUE NP PEIICHUH )KH3HEHHBIX MTPOOIEeM.

2) 6a3oBbIe HCCIIeA0BaTeIbCKHE eiiCTBHA:

BIIQJIETh HaBBIKAMHU Y4eOHO-HCCIIEIOBATEIHCKON M MPOEKTHOM NESTEIBHOCTH, HaBbIKAMU
paspelieHus npooiieM, CIOCOOHOCTHIO U TOTOBHOCTBIO K CaMOCTOSITETLHOMY TIOMCKY METOJI0B
pElIeHUs MPAKTUIECKUX 33724, TPUMEHEHUIO PA3IMYHbIX METOJIOB TIO3HAHHUS,



WCIOJIb30BAaTh Pa3lIMYHbIE BUJBI JICATEIBHOCTH IO IOJyYCHUIO HOBOTO 3HAHUS, €ro
WHTEPIIPETAINH, MPEoOPa30BaHUI0 U MPUMEHEHHIO B YUEOHBIX CHUTYallUsSX, B TOM YHCIE MPHU
CO37aHUH Y4EOHBIX U COLUATBHBIX IPOCKTOB;

(hopMHpOBATh HAYYHBIA THIT MBIIUICHUS, BIAJICTh HAYYHON TEPMHUHOJIOTHEH, KIIFOUYEBBIMU
MOHATHSIMH ¥ METOJIAMH;

CTaBUTh W (OPMYIUPOBATH COOCTBEHHBIC 3a7a4d B OOpa30BATEIBHON NEATEIHPHOCTH U
KU3HECHHBIX CHTYAIIHSIX;

BBISIBIISITh TIPUYUHHO-CJICJICTBEHHBIC CBSI3M M aKTyaJIM3UPOBATh 3ajady, BBIJIBUTATH
rUnoTesy e€ penieHus, HaxoUTh apTyMEHTHI JUIS JOKa3aTeIbCTBA CBOMX YTBEPIKJICHUH, 3a/1aBaTh
MapaMeTpsl ¥ KPUTEPHUH PEIICHUS;

aQHAJIM3UPOBATH IMOTYICHHBIC B X0JI¢ PEIICHHS 33]]a91 PE3yIbTaThl, KPUTHYCCKH OIICHUBATH
WX JOCTOBEPHOCTH, IIPOTHO3UPOBATH N3MEHEHNE B HOBBIX YCIIOBUSX;

JaBaTh OIICHKY HOBBIM CHUTYAITUsIM, OIIEHUBAThH TIPUOOPETEHHBIHN OIIBIT;

OCYIIECTBIISITh IEJICHANPABICHHBIH TIOMCK TIEPEHOCAa CPEICTB M CHOCOOOB NEHCTBUS B
poeCCUOHANBHYIO CPENY;

yMeTh TEPEHOCHTh 3HAaHUS B  [IO3HABATENBHYIO W  TPAKTHUYECKYID  00JacTH
KU3HECATCILHOCTH;

YMETh HHTETPUPOBATh 3HAHUS M3 PA3HBIX MMPEJIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIC HJICH, NpeUIaraTh OPUTHHAIBHBIC TOJXOJBI W PEMICHUS, CTaBHTH
poOJIeMBI U 3371a49H, JOITYyCKAIOIINE aTbTePHATUBHBIC PEIICHUS.

3) pa6ora ¢ undopmanmeii:

OPHEHTHPOBATHCS B Pa3IMYHBIX MCTOYHWKAX HMHPOpManmu (TEKCTe Y4eOHOro mocoOwus,
HAYYHO-TIONMYJISIPHOM JIUTeparype, OMOJIOTUYECKUX CIOBAPSAX M CIIPABOYHHUKAX, KOMITBIOTEPHBIX
0a3ax JnaHHBIX, B VHTepHeTe), aHaIM3UpoBaTh HMHQPOPMALMIO PA3IUYHBIX BUIOB H (HOpM
MPECTaBICHHS, KPUTUICCKH OIICHUBATH €€ JJOCTOBEPHOCTh M HEMPOTUBOPECYHBOCTb;

(dbopMynHpOBaTh 3aMpoChl W TPUMEHSTH Pa3JIMYHbIE METOIBI TMpPU TOWUCKE U OTOOpe
ouosornyeckoit nHGopMaIu, He0OX0IUMOM TSl BHITIOJTHEHUST yICOHBIX 3a/1a4;

nprOOpeTaTh OMBIT HCIOJB30BAaHUS WHPOPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTH,
COBEpILIEHCTBOBATh KYJIbTYPY aKTHBHOTO MCIOJIH30BAHUS PA3JIMYHBIX TIOUCKOBBIX CHCTEM;

CaMOCTOSITEJIEHO BBIOMpATh ONTUMAIBHYIO (OpMY TpeCTaBICHHUS OHOJOTHYECKON
nHpopManuu (CXembl, TpapuKu, TUarpaMMBbl, TaOIUIIbI, PUCYHKH U IPYToe);

WCIIONb30BaTh HAyYHBIH S3BIK B KadecTBE CpeACTBa Npu pabore ¢ OHOJOrHYecKOi
uHpOpMaIMeH: MPUMEHITh XUMHUYECKHE, (PU3MYECKUE U MATEeMAaTUYCCKUE 3HAKU U CHUMBOJIBI,
dbopmyibl, abOpeBHATypy, HOMEHKJIATYpY, HCIOIb30BaTh K MPeoOpa3oBbIBaTh 3HAKOBO-
CHUMBOJIMYECKUE CPEIICTBA HATJISTHOCTH,

BJIQJICTh HABBIKAMHM pPAcClO3HABaHHWS M 3allUThl  HH(pOpMaIMK, WHPOPMAIUOHHOU
0€30IaCHOCTH JTMYHOCTH.

OBiajeHHe YHUBEPCAJIbHBIMH KOMMYHHUKATUBHBIMH /IiCTBUSAMM:

1) o6menue:

OCYILIECTBIISITh KOMMYHHUKAIIMM BO BCEX cepax >KU3HH, aKTHBHO Y4acTBOBATH B JIMAJIOTE
WM TUCKYCCHU TIO CYILECTBY 0OCYXJIaeMoil TeMbl (yMeHHE 3a7aBaTh BOIPOCHI, BHICKA3hIBATh
CYXJEHHUS OTHOCHTENHHO BBIMOJTHEHHs] TpeiaraeMoil 3aJadyd, Yy4YUTHIBaTh HMHTEPECHl H
COTJIACOBAHHOCTD MO3UIUHN APYrUX YYACTHUKOB JUATIOTA UM JUCKYCCHH);

pacmo3HaBaTh HeBepOallbHbIE CpeAcTBa OOIICHHs, MOHUMAaTh 3HAYEHHE COLUATBHBIX
3HAKOB, MPEINOCHUIOK BOSHUKHOBEHHSI KOH(QIUKTHBIX CUTyallui, YMETh CMSATYaTh KOHMIUKTHI U
BECTH MEPETOBOPHI;



BJIQJIETh Pa3IMYHBIMU crioco0amMyu OOIIEHHS M B3aUMOJICWUCTBUS, MOHUMATh HAMEPEHHS
APYrUX JIOJIEH, MPOSBIATh YBAKHUTEIHHOE OTHOIIEHHE K COOECEHUKY U B KOPPEKTHOU (hopme
(bopMynHUpOBaTh CBOU BO3PAKCHUS;

pa3BEPHYTO U JIOTMYHO M3JaraThb CBOIO TOYKY 3pEHHUSl C HMCIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB.

2) COBMECTHAasl IeITETbHOCTh:

[IOHMMAaTh U HCIOJb30BaTh MPEUMYILECTBA KOMaHIHON M MHAMBUAYAJIbHON pabOTHI MpH
pelIeHny OMOJIoTrnYecKor MpobsieMbl, 000CHOBBIBATE HEOOXOIUMOCTh MPUMEHEHUS TPYIIIOBBIX
(dbopM B3aUMOJICHCTBUS PU PEHICHUH YU4eOHO 3a1auu;

BBIOMpATh TEMATHKy M METOJAbI COBMECTHBIX JACHCTBHI ¢ y4€TOM OOIIMX HHTEPECOB U
BO3MOYHOCTEHN Ka)/I0T0 4jeHa KOJUIEKTHBA;

MPUHUMATh L€ COBMECTHOW JIeATENbHOCTH, OPraHU30BBIBATH U KOOPAUHHPOBATH
JEUCTBHS 10 €€ NOCTHKEHUIO: COCTABIIATH IIJIaH IEHCTBUM, PACTIPEAEIISITh POJIM ¢ Y4ETOM MHEHUM
Y4aCTHUKOB, 00CYXKIaTh pe3yJIbTaThl COBMECTHOM paboTHI;

OIICHMBATh KaYeCTBO CBOETO BKJIAJIAa U KaXJOTO YYaCTHHKA KOMaH/bI B OOLIUI pe3yibTar
0 pa3pabOTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE MPOEKTHI, OIIEHUBATh UAEU C IMO3ULUU HOBU3HBI, OPUTHHAIBHOCTH,
MPAaKTUYECKON 3HAUMMOCTH;

OCYILIECTBIISATh TO3UTHBHOE CTPAaTErMYECKOE€ TMOBEJACHHWE B pPa3IMUYHBIX CUTYyalUsX,
MPOSIBJIATH TBOPYECTBO U BOOOpaK€HUE, ObITH MHUIIMATUBHBIM.

OBnageHHe YHMBePCAJIbHBIMH PeryJsTHBHBIMHU JeHCTBUSIMH:

1) camoopraHu3zanus:

UCIOJb30BaTh OUOJIOTMYECKUE 3HAHUSA JUIsl BBIABIEHHUS MpoOJeM M HMX peleHHs B
KU3HEHHBIX M YUE€OHBIX CUTYyallUsX;

BBIOMPATh Ha OCHOBE OMOJIOTMUECKUX 3HAHWUMU II€JIEBBIE U CMBICIIOBBIE YCTAHOBKHM B CBOMX
JNEUCTBUAX M IOCTYIKaxX IO OTHOIICHHIO K XMBOW NPHUPOAE, CBOEMY 3I0POBBI0 U 3I0POBBIO
OKPYKAOIUX;

CaMOCTOSITEJIBHO OCYILECTBJIATh IO3HABATENIbHYIO JESTEIbHOCTb, BBIABIATH IPOOIEMBI,
CTaBUTh U (OPMYIUPOBaTh COOCTBEHHBbIE 3a7aud B 0Opa30BATENbHOW JEATENbHOCTH U
YKU3HEHHBIX CUTYaLMsX;

CaMOCTOSATEJIBHO COCTABJIATH IJIaH PELICHUs MPOOJIEMBbl ¢ YUETOM MMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXHOCTEH U IPEANOYTEHHIH;

JlaBaTh OLICHKY HOBBIM CUTYaLUsIM;

paclIupATh PaMKU y4eOHOTO IIpeMeTa Ha OCHOBE JIMUHBIX MTPEANOUTCHUIH;

JiesIaTh OCO3HAHHBIN BBIOOD, apIyMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTD 32 PELICHUE;

OLIEHUBATh IPHUOOPETEHHBIH OIIBIT;

crocoOCTBOBATh (POPMUPOBAHUIO U MPOSIBICHUIO IIUPOKOH 3pyIULIMU B Pa3HbIX 00JIACTIX
3HaHUH, MOCTOSIHHO MOBBILIATH CBON 00pa30BaTeIbHBIN U KYJIbTYPHBIH YpOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYyallUsIM, BHOCUTHb KOPPEKTUBBI B JESITEIBHOCTb, OLICHUBATH
COOTBETCTBUE PE3YJILTATOB LEIISAM;

BJIaJIeTh HaBbIKAMM MO3HABATENILHOM pedIeKcuu Kak OCO3HAHUS COBEPIIAEMbIX JAEHCTBHUNA
U MBICIUTENIbHBIX NTPOLIECCOB, UX PE3YAbTATOB U OCHOBAHUM, UCIIOJIb30BaTh MPUEMBI pedIIeKCHH
JUISL OLIEHKU CUTYalluH, BBIOOPA BEPHOTO pEIICHHS;

YMETb OLIEHUBATh PUCKHU U CBOEBPEMEHHO NIPUHUMATh PELIEHUS 110 UX CHUKEHHUIO;

IIPUHUMAaTh MOTHBBI U apIYMEHTBI IPYTUX IIPU aHAJIM3E PE3YJIbTaTOB AEATEIBHOCTH;



3) npuHsiTHE Ce0s1 U APYrUX:

MPUHUMATH ce0sl, MOHUMAsi CBOM HEJJOCTATKH U JJOCTOMHCTBA;

IIPUHUMATh MOTUBBI U aPT'yMEHTBI IPYrUX IIPU aHAIU3€E PE3YJIbTATOB JCATEIbHOCTH;

IIPU3HABaTh CBOE IIPABO U IPaBO APYrUX HA OLINOKH;

pa3BHUBaTh CIIOCOOHOCTh MIOHUMATh MUP C [IO3ULUU JPYroro 4eJoBeKa.
HNPEIMETHBIE PE3YJIbTATbBI

[IpenmeTHbie pe3ylbTaThl OCBOCHHUS COZIEpKaHHs ydeOHoro mpenmera «buonorus» Ha
yray0IEHHOM YPOBHE OPHUEHTUPOBAHBI HAa 00€CIIeUeHHEe TPOPMILHOTO 00yUeHUS 00YJarOIIUXCSI
onosornu. OHM BKITIOYAIOT: crienu(uiecKre st OMOJIOTHY HayqHbIE 3HAHUS, YMEHHS U CIIOCOOBI
JCWCTBHUI IO OCBOCHUIO, HHTEPIIPETAIIMKM U TIPeoOpa30BaHUIO 3HAHWM, BUJBI JACSITEILHOCTH TIO
MOJIYYECHUIO HOBBIX 3HAHWW W MX NMPUMEHEHUIO B PA3JIMYHBIX YUCOHBIX, a TAKXKE B PEATBHBIX
KU3HEHHBIX CHUTyanusx. [IpeaMeTHbIe pe3yIbTaThl MPEACTABICHBI TI0 TOJIaM U3yUCHHUS.

[IpenmeTtHbIe pe3yabTaThl OCBOeHHS ydeOHOTO penmeTa «bruonorus» B 10 knacce nomKHBI
OTpakaTh:

Cc(OPMHUPOBAHHOCTH 3HAHHWI O MECTE M POJIM OWOJIOTUU B CUCTEME €CTECTBEHHBIX HAYK, B
(OpMHPOBAHHH €CTECTBCHHO-HAYYHOH KapTHHBI MHPA, B TIO3HAHUH 3aKOHOB MIPUPOIBI H PEIICHUH
po0OJIeM parMOHAIFHOTO MPUPOIOTIONH30BAHMUS, O BKIIAIE POCCUICKHIX M 3apYOCKHBIX YUEHBIX B
pa3BuTHE OMOJIOTHH;

BJIQJICHHE CUCTEMOW OHMOJIOTMYECKMX 3HAHWW, KOTOpas BKJIIOYACT: OCHOBOIIOJIATAFOIINE
OMOJIOTUYECKHE TEPMHHBI W TOHSATHS (KH3Hb, KJIETKA, OPraHu3M, MeTaboJmM3M, TOMeoCTas,
CaMOperyJslus, cCaMOBOCIIPOM3BE/ICHUE, HACIEACTBEHHOCTh, N3MEHUUBOCTh, POCT U Pa3BUTHE),
ononornueckne Teopun (kierouHas Teopus 1. IlIBamna, M. Ilneiinena, P. Bupxosa,
XpoOMOCOMHasi Teopusi HacieacTBeHHocTH T. Moprana), yuenus (H. WM. BaBunoBa — o mentpax
MHOT000pa3us U MPOUCXOXKICHUS KYJIbTYPHBIX PAaCTCHUH), 3aKOHBI (€IUHOOOpa3us MOTOMKOB
MEPBOTO MOKOJICHUS], PACUIEIUICHUs, YACTOThI TaMeT, HE3aBUCUMOro HacnenoBanus I'. Menzens,
TOMOJIOTHUECKUX PSJOB B HaciencTBeHHoM wu3menuuBoct H. . BaBuiioa), mpuHIMIIBI
(KOMITJIEMEHTAPHOCTH);

BJIaJICHHE OCHOBHBIMU METOJIaMU HAYyYHOTO MO3HAHHUSA, UCIOJB3YeMbIX B OMOJIOTHMYECKUX
UCCIIEIOBAaHUSX KUBBIX 00bEKTOB (OMHMCAaHUE, U3MEPEHUE, HA0II0ICHHE, SKCIIEPUMEHT);

YMEHHE BBIJCNATh CYIIECTBEHHBIE MPU3HAKHU: BUPYCOB, KIETOK MPOKAPUOT M DYKAPHOT,
OJIHOKJIETOYHBIX M MHOTOKJICTOYHBIX OPraHU3MOB, B TOM 4ucie OakTepui, rpuOOB, pacCTCHMUIA,
KUBOTHBIX U Y€JIOBEKa, CTPOCHUSI OPraHOB M CHCTEM OPraHOB PACTEHUH, )KUBOTHBIX, YEJIOBEKA,
MIPOLIECCOB KU3HEACSITENFHOCTH, TPOTEKAIOIINX B OpraHU3MaX pacTeHHIl, )KUBOTHBIX U YEJIOBEKA,
OMOJIOTHYECKHX ITPOIIECCOB: 0OMEHa BEIIECTB (METab0IM3M), IPEBPAIICHUS YHEPTUHU, OPOKCHHS,
aBTOTPO(HOIO U reTepoTPO(PHOro TUIIOB MUTAHMS, POTOCHHTE3a M XeMOCHHTE3a, MUTO3a, Mei03a,
rameToreHesa, IMOpHUOTEeHe3a, MOCTAMOPHUOHAIBHOTO pa3BUTHS, Pa3MHOKEHHS,
WHIUBUAYAIIbHOTO DPa3BUTHUSL OpraHu3Ma (OHTOTeHe3a), B3aMMOJCHCTBHS T'€HOB, Te€TEpO3Hca,
HCKYCCTBEHHOTO 0TOO0DA;

YMEHHME YCTaHABIIMBAaTh B3aMMOCBS3H MEXIY OPTaHOUAAMH KJIETKH U MX (PYHKIHIMH,
CTPOEHHUEM KIIETOK Pa3HBIX TKaHEH U WX PYHKIUAMH, MEXKIY OpraHaMH U CUCTEMaMU OPTaHOB Y
pacTeHMii, >KMBOTHBIX W UeJOBEeKa M UX (QYHKIHSIMH, MEXKIy CHUCTEMaMH OPraHoB U HX
GYHKIUSAMHE, MEXIy dTalmaMu OOMEHa BEIIeCTB, ATAallaMHU KJIETOYHOTO IHMKIA U KU3HEHHBIX
[UKIIOB OPraHW3MOB, JTanaMu O3MOPHOHATIBHOTO pPAa3BUTHUS, TEHOTUIIOM U (EHOTHUIIOM,
(eHOTUTIOM U (paKTOpaMu Cpebl OOUTaHUS;



YMEHUE BBISBIATH OTIUYUTENIbHBIC MPU3HAKUA KUBBIX CHUCTEM, B TOM YHUCJIE PACTCHUH,
YKUBOTHBIX U YEJIOBEKA;

YMEHHE UCIIOJIb30BAaTh COOTBETCTBYIOIIUE apryMEHTbI, ONOJIOTHYECKYI0 TEPMUHOJIOTUIO U
CUMBOJIMKY JUIs JI0Ka3aTeIbCTBA POACTBA OPraHU3MOB PAa3HbIX CUCTEMAaTUYECKUX TPYIIIL;

yMEHUE peniaTh OMOJOTUYECKUE 3a/1a4H, BBISBIISATh MPUUYNHHO-CIICACTBEHHBIE CBSI3U MEXKTY
HCCIEAYEMbIMU OMOJIOTMYECKUMHU TIPOLIeCCaMU U SIBJICHUSIMU, JEJIaTh BBIBOJBI M MPOTHO3BI HA
OCHOBAHUU TOJYYEHHBIX PE3YJIbTATOB;

YMEHHE BBINOIHATH J1a0OpaTOPHBIE U MPAKTUYECKUE pabOThl, COOJIIOATh MpaBuja MpU
paboTe ¢ yaeOHbIM U 1a00paTOPHBIM 000PYJOBAHUEM;

YMEHUE BBIABUTATh THIOTE3bl, MPOBEPATh HX OSKCICPUMEHTAIBHBIMU CPEACTBaMH,
(dbopMyIupys LeNb UCCIeI0BaHNs, aHATM3UPOBATh MTOTY4YE€HHbIE PE3yJIbTaThl U JIEJIaTh BBIBOJIBI;

YMEHHE y4acTBOBaTh B y4eOHO-HCCIIEIOBATENHCKONW paboTe MO OMOJIOTHH, SKOJOTHH U
MEJIMIIMHE, TTPOBOJMMON Ha 0a3e IIKOJIbHBIX HAyYHBIX OOIIECTB, M MyOJMYHO MPEACTABISITH
MOJTyYCHHBIC Pe3yIbTaThl HA YICHUYECKUX KOH(DEPECHITUSX;

YMEHHE OLIEHUBATh ITUUECKUE acTIeKThl COBPEMEHHBIX UCCIIEI0OBAaHUH B 001acTH OHOJIOTHU
U MeIUIMHBI (KJIOHHPOBAaHHE, MCKYCCTBEHHOE OIUIOJOTBOPEHHE, HAIpPaBICHHOE H3MEHEHHE
reHOMa U CO3JaHHU€ TPAHCTEHHBIX OPraHU3MOB);

YMEHHE OCYIIECTBIISITH OCO3HAHHBIN BBIOOp OyayIiel mpodeccuoHaabHOM ASSITEIHPHOCTH B
obnactu OMOJIOTUH, METULIMHBI, OMOTEXHOJIOTUH, BETEPUHAPUH, CEINbCKOTO XO35HCTBA, MUILEBOM
MPOMBIIIJICHHOCTH, YIyOJISITh TIO3HABATEbHBIN HHTEPEC, HAMPABIICHHBIN HAa 0CO3HAHHBIN BHIOOD
COOTBETCTBYIOIIEH TMpodeccuu U MpoJoJLKeHHE OMOJIOrHUecKoro 00pa3oBaHUs B OpraHU3alMsIX
cpenHero mpogeCcCHOHaIBLHOTO M BBICIIETO 00pa3oBaHUsI.

[IpenmMeTHbIe pe3ynbTaThl OCBOCHUS yueOHOTO npenmMera «buonorus» B 11 knacce nomxHbl
OTpaxarb:

c(hOpMUPOBAHHOCTH 3HAHUIM O MeCTe M POJIM OMOJIOTUM B CUCTEME €CTECTBEHHBIX HAyK, B
(hopMHUpPOBaHUHM COBPEMEHHOIN €CTECTBEHHO-HAYYHOW KapTHHBI MHpa, B TO3HAHUM 3aKOHOB
MPUPOJABI U PELICHUU KOJOTHYECKHX MpOOJIEeM YeIOBEUYECTBa, a TaKXKE B PEUICHHH BOIPOCOB
paloHaILHOTO TPUPOIOTOIB30BaHUS, U B POPMHUPOBAHMH LIEHHOCTHOTO OTHOLIECHUS K IPUPOJE,
oOIIecTBY, 4YENOBEKY, O BKJIAQJE POCCHMCKMX U 3apyOeXHBIX YUEHBIX-OMOJOTOB B pa3BUTHE
OHOJIOT Y,

YMEHHE BIaJIeTh CUCTEMON OMOJIOTMYECKUX 3HaHMM, KOTOpas BKJIIOYAET ONpEICNICHUs U
MMOHUMAHUE CYIIHOCTH OCHOBOIOJAralluX OWOJIOTUYECKUX TEPMUHOB U MOHATHH (BHL,
JKocucTeMa, Ouocdepa), Owojoruueckue Teopun (dBoaonvoHHas Teopus Y. JlapBuHa,
CHUHTeTHYeCcKass Teopus sBomtonuu), ydeHus (A. H. CeBepuoBa — 0 myTsSX W HaIpaBlICHUSAX
ssosonnn, B.W. BepHaackoro — o 6uocdepe), 3akonbl (reHeTHUeckoro paBHoBecus JIk. Xapau
u B. Baitn6epra, 3apozasimieBoro cxoactBa K. M. bapa), npaBuna (munumyma lO. Jlubuxa,
9KOJIOTMYECKOM MUpaMUIbI SHEPruu ), TunoTessl (runoreza «mupa PHK» V. I'unbepta);

YMEHUE BIAJE€Th OCHOBHBIMH METOJAaMU HAy4YHOTO T[IO3HAHMS, UCIOJb3yEMbIMH B
OMOJIOTMYECKUX HCCIEOBAHUAX IKUBBIX OOBEKTOB U DJKOCHUCTEM (OIMHUCaHUE, H3MEpEHHeE,
HaOI0/IeHNe, SKCIIEPUMEHT), CIIOCO0aMH BBISBICHUS M OLIEHKH aHTPOIMOTEeHHBIX M3MEHEHHUH B
IIPUPOJIE;

YMEHHE BBIJENATh CYIIECTBEHHBIE TPU3HAKH: BHUJIOB, OHWOTEOIICHO30B, AKOCHUCTEM U
ouocdepsl, CTaOMIM3UPYIOLIETO, JBWXKYLIETO W Pa3pbIBAIOLIETO €CTECTBEHHOIO 0TOOpa,
AIJIOTIATPUYECKOTO U CUMIATPUIECKOTO BUI000pA30BaHUS, BIUSHUS JABIKYIINX CHJ IBOJIOLUU
Ha TeHO(hOH MOMYJISAIUHN, MPUCTIOCOOIEHHOCTH OPraHU3MOB K cpele oOWTaHusl, YepelnoBaHus
HaIpaBJIEHU SBOJIIOLMH, KPYTOBOPOTA BEIIECTB U MOTOKA SHEPTUU B SKOCHUCTEMAX;



YMEHHUE YCTaHABJIMBATh B3aUMOCBSI3H MEX Ty IPOIIECCaMU SBOJIIOLIUH, JBIKYIIIMMU CHIIAMU
AHTPOTIOTEHE3a, KOMIIOHEHTAMU pA3JIMYHBIX JKOCHUCTEM U TMPHUCIOCOONCHUSIMH K HUM
OpraHu3MOB;

YMEHHE BBISBISATH OTIUYUTEIBHBIC MPU3HAKH JKUBBIX CHCTEM, TIPUCIIOCOOIICHHOCTh BUIOB
K cpeae oOWTaHUs, aOMOTHYECKHMX M OWOTHYECKHX KOMIIOHEHTOB JKOCHCTEM, B3aMMOCBS3EH
OpPraHu3MOB B COOOIIECTBAX, aHTPOTIOT€HHBIX N3MEHEHHI B SKOCHCTEMAaX CBOEH MECTHOCTH;

YMEHHUE HCIOIB30BaTh COOTBETCTBYIOIIUE APTYMEHTHI, OMOJIIOTHYECKYI0 TEPMUHOJIOTHIO U
CHUMBOJIMKY JUUIsl JIOKa3aTelbCTBA POJICTBA OPraHW3MOB pA3HBIX CHCTEMAaTHYECKHX TpYIII,
B3aMMOCBSI3UM OPTraHU3MOB M Cpelbl OOWTAHMSA, €AWHCTBA UYEIOBEUECKUX pac, HEOOXOAUMOCTHU
COXpaHEHHsT MHOTOO0Opa3Hs BHJIOB M IKOCHUCTEM KaK YCIOBHUSI COCYHIECTBOBAHHUSI NMPUPOIBI U
YeJI0OBEUEeCTBa;

YMEHHE pemaTh OMOJIOTHYECKHE 33/1a4H, BBISIBIISITH MPUYNHHO-CIICACTBEHHBIE CBS3H MEKIY
HCCIIETyeMbIMH OMOJIOTHUECKUMH TPOIIECCAaMH M SIBJICHUSIMH, JeNIaTh BBIBOJBI M MPOTHO3BI HA
OCHOBAHWU TIOJYYEHHBIX PE3yIbTATOB;

YMEHHE BBINOJHATH Ja0OpaTOpHblE M MpPAaKTUYECKHE pabOThl, COONIOATh MpaBuiIa MPHU
pabote ¢ yueOHBIM 1 1ab0paTOPHBIM 00OPYIOBAHHUEM;

YMEHHE BBIJBUTATh THUIOTE3bI, MPOBEPATh HX OKCIECPHUMEHTAILHBIMA CPEJICTBAMH,
(bopMyIupys 1eNTb UCCIIeTOBAHMS, aHATM3UPOBATh MTOJTYYCHHBIE PE3yTbTAThI U JAeTaTh BEIBOIBI;

YMEHHE y4acTBOBaTh B y4e€OHO-HCCIIEIOBATEIHCKONW PabOTe MO OWOJIOTHH, SKOJIOTHH U
MeIWIMHE, TPOBOJMMOI Ha 0a3e IIKOJBHBIX HAyYHBIX OOIMIECTB, M MYyOJIMYHO MPEICTABIATH
MOJTyYCHHBIC PE3yIbTAaThl HA YICHNIECKUX KOH(EPEHITHSIX;

YMEHHME OIEHUBATh THUIOTE3bl U TEOPUU O NPOUCXOXKACHUU IKHU3HU, YEIOBEKa W
YeI0BEYECKUX pac, O MPUYMHAX, MOCIEACTBHUIX U Cloco0ax MpeloTBpallleHus TI00albHbIX
W3MeHeHul B Onocdepe;

YMEHHUE OCYIIECTBIIATh OCO3HAHHBIN BBIOOP Oyaymiel mpohecCHoOHATbHOU NEITeIbHOCTH B
obnacTu OMOJIOTHH, 3KOJIOTHH, IPUPOIOTIOIH30BAHMS, MEAUIIUHBI, OMOTEXHOIOTHH, ICUXOJIOTHH,
BETEPUHAPUH, CEITLCKOTO XO3SHUCTBA, MUIIEBON MPOMBIIIJICHHOCTH, YIIyOIsATh MO3HABATEIbHbIN
MHTEpPEC, HAIIPABJICHHBIM Ha OCO3HAHHBII BBIOOP COOTBETCTBYIONIECH MPOdeccHu 1 Mpo 0JKEHUE
Ouoyoruueckoro oOpa3oBaHHMs B OpPraHU3alUSAX CPETHEro MPOo(ecCHOHANIBHOTO M BBHICIIErO
o0OpazoBaHwUsI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KonuyecTBo yacos DJIeKTPOHHbIE
Ne Ipaxkruy | (uudposbie)
w/n HaumenoBanue pa3aejioB U TEM NPOrpaMmmbI Beer KO]—[TpOJ‘[],H],]e eCKHe 06p330BaTeJ'II)HbIe
0 padoTsbI
paboThbI pecypcsl
1 buonorus kak Hayka
2 JKuBBIE CHCTEMBI M UX U3YYCHUE 1
3 Buonorus xkiaeTku
4 XuMuyeckasi OpraHu3alus KIeTKH 10 2
5 Crpoenue u GyHKIMU KIETKU 8
6 OOMeH BelecTB U MPEBpaIICHUE YHEPTHHU B KIIETKE 9 4
7 HacnencrBennas nadopmarus 1 peanusamus e€ B KIETKE 9
8 JKU3HEHHBIN UK KIETKU 6 1 2
9 Crpoenue u (GyHKIIMUA OPraHU3MOB 17
10 Pa3sMHOkeHME U pa3BUTHE OPraHU3MOB 8 3
1 I'enetnka — Hayka O HACIEACTBEHHOCTH U U3MEHUYUBOCTH 5 1
OpraHU3MOB
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10 2
13 3aKOHOMEPHOCTU U3MEHYUBOCTH 6 2
14 ['eneruka yenoseka 3 1
15 Cenexuus opraHu3MoB 4 3
16 BuoTexHoNIOTUs M CHHTETHYECKas OMOJIOTHS 4 1
17 PesepBHOE Bpems 1




OBIIEE KOJIMYECTBO YACOB I1O [TPOTPAMME 102 3 29
11 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne n/m HanmeHoBaHue pa3iesioB H TEM NPOrPaMMBbI Konutposbheie | [IpakTHuecKue (mudposrie)
Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI pecypesI
1 3aposkIeHUE W PA3BUTHE IBOJIOIMOHHBIX 4
MpEeACTABICHUI B OMOJIOTHH
2 MukposBontonus 1 €€ pe3yabTaThbl 14 2
3 Maxkpo3BOIIOIHS U €€ Pe3yIIbTaThl 6
4 [IpoucxoxxaeHre u pa3BUTHE KU3HU Ha 3eMiie 15 1.5
5 [TpoucxoxaeHue yenoBeKka — aHTPOTIOTeHES 10 1
DKOJIOTHSI — HayKa O B3aUMOOTHOIIECHHSIX
6 OpPraHW3MOB M HaJIOPTaHU3MEHHBIX CHCTEM C 3 0.5
OKpYXKaroIe cperoi
7 Opranu3Msbl U cpesia 0OMTaHHs 15
8 DKOJIOTHS BUJIOB U TIOIYJISIIHI 0.5
DKOJIOTHUS COOOMIECTB. DKOJIOTUYECKIE CUCTEMBI 12 0.5
10 buocdepa — rimobanpHas sKOCHCTEMA
11 UenoBek 1 OKpyxaromias cpeaa
12 PezepBHOE Bpems
OBIIEE KOJIMYECTBO YACOB I1O [TPOTPAMME 102 0 7.5




INOYPOYHOE IVTAHUPOBAHUE
10 KJIACC

KoaunuyecTBo 4acoB

Kon Jlar
IIpak
No TpoJI a
THYEC DJieKTpoHHbIe U POBLIE 00pa3oBaTebHbIE
n/ Tema ypoka Bcer | BHBI H3y4
KHe pecypcsl
n 0 e eHH
padot
pabo A
bl
ThI
b .
MOOTITL IRalt KOMILICKCHA HAYKA 1 KaK HacTh 1 1 https://resh.edu.ru/subject/lesson/3827/
COBPEMEHHOTO O0ITeCTBa
https://www.youtube.com/watch?v=SoHkTau2BUw
JKuBbIe cCHCTEMBI U X CBOMCTBA 1 list=PLgU6VDVRpuoiTLeXclIBiRZ2J0h2BgbjuUJ
index=1 pp=iAQB
YpoBHEBas opranu3anus >KUBbIX CUCTEM 1
" . .
CTOPIL OTRPRITHI H HIYHCHUA KISTRH 1 https://resh.edu.ru/subject/lesson/5383/
Knerounas teopus
MeToapl MOJIEKYJIIPHON U KIIETOYHOW OMOJIOTHH.
IIpaktuyeckas pabora «3ydeHne METOI0B https://www.youtube.com/watch?v=GzTO2vLzyL A
KJIETOYHO# OHosoruu (Xxpomarorpadus, 1 1 list=PLgqU6VDVRpuoiTLeXcIBiRZ2J0h2BgbjUJ
anextpoopes, nupdhepeHuanTLHoe index=4 pp=iAQB
uentpudyruposaunue, [11[P)»
https://www.youtube.com/watch?v=15IV-fy1KLc
XUMHUYECKUI COCTAB KICTKU 1 list=PLgqU6VDVRpuoiTLeXcIBiRZ2J0h2BgbjUJ
index=6 pp=iAQB
MurepatkHEIC BEECTEA KACTKIL, 11X 1 https://resh.edu.ru/subject/lesson/5397/

Onosioruueckas POJIb



https://resh.edu.ru/subject/lesson/3827/
https://www.youtube.com/watch?v=SoHkTau2BUw%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=1%20pp=iAQB
https://www.youtube.com/watch?v=SoHkTau2BUw%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=1%20pp=iAQB
https://www.youtube.com/watch?v=SoHkTau2BUw%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=1%20pp=iAQB
https://www.youtube.com/watch?v=SoHkTau2BUw%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=1%20pp=iAQB
https://www.youtube.com/watch?v=SoHkTau2BUw%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=1%20pp=iAQB
https://resh.edu.ru/subject/lesson/5383/
https://www.youtube.com/watch?v=GzTO2vLzyLA%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=4%20pp=iAQB
https://www.youtube.com/watch?v=GzTO2vLzyLA%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=4%20pp=iAQB
https://www.youtube.com/watch?v=GzTO2vLzyLA%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=4%20pp=iAQB
https://www.youtube.com/watch?v=GzTO2vLzyLA%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=4%20pp=iAQB
https://www.youtube.com/watch?v=GzTO2vLzyLA%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=4%20pp=iAQB
https://www.youtube.com/watch?v=15lV-fy1KLc%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=6%20pp=iAQB
https://www.youtube.com/watch?v=15lV-fy1KLc%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=6%20pp=iAQB
https://www.youtube.com/watch?v=15lV-fy1KLc%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=6%20pp=iAQB
https://www.youtube.com/watch?v=15lV-fy1KLc%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=6%20pp=iAQB
https://www.youtube.com/watch?v=15lV-fy1KLc%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=6%20pp=iAQB
https://resh.edu.ru/subject/lesson/5397/

Opranuyeckre BelecTBa KIETKH — OENKH.

https://resh.edu.ru/subject/lesson/3840/
https://www.youtube.com/watch?v=IKstGzYECKQ

8 ﬂiﬁiﬁ;&pﬁ;ﬁﬁﬁﬁfiﬁiﬁﬁﬁfﬂe bemko ¢ list=PLqU6VDVRpUOITLeXcIBIRZ2J0h2BqbjU3
index=7 pp=i1AQB
https://www.youtube.com/watch?v=1KstGzYECKQ

9 CaoiictBa, k1accupukanyst 1 GyHKIUN OSIKOB list=PLqU6VDVRpuoiTLeXcIBiRZ2J0h2BgbjUJ
index=7 pp=i1AQB
https://resh.edu.ru/subject/lesson/3840/

10 OpraHudecKHe BEIIECTBA KIIETKH — YIIIEBO,IbI h_ttps://www.voutube.(_:omlwatch_?vznOkHGOAzrlw
list=PLqU6VDVRpuoiTLeXcIBiRZ2J0h2BgbjUJ
index=9 pp=iAQB
https://resh.edu.ru/subject/lesson/3840/

11 Opraandeckue BenecTBa KICTKH — JIMITHIbI htt[.)S://WWW'VOUtUbe'Comlwamh?v.:hfWQROTpY.b
Y list=PLqU6VDVRpuoiTLeXcIBiRZ2J0h2BgbjUJ
index=10 pp=iAQB

Hyxneunossie kucnotel. [JHK u PHK.

12 Jlaopatopuas pabora «Hccienopaie https://resh.edu.ru/subject/lesson/3840/
HYKJIEMHOBBIX KMCIIOT, BBIACJIEHHBIX U3 KIIETOK
Pa3JIMYHBIX OPraHU3MOBY

13 Crpoetie i pyniuim AT®. Jlpyrie https://resh.edu.ru/subject/lesson/3840/
nykieosunrpudocdarer (HTD)
CexBenuponanue JIHK. MeToapl reHOMUKH htt[.)S://WWW'VOUtUbe'Cor.nlwatCh?V.:BD 6OWhZ.Vf

14 ’ A list=PLgU6VDVRpuoiTLeXcIBiRZ2J0h2BghjuUJ

TPAHCKPUIITOMUKH, IPOTEOMUKHU index=11 pp=iAOB
Metoabl CTpYKTYpHO#H OHOJIOTUN
15 CamocrosrenbHas padora Ne 1 "Xumuueckuit
cocTaB KJIeTKH"(TecT)
16 Tune! knetok. I[IpokapuoTuyeckas kieTka https://resh.edu.ru/subject/lesson/1587/



https://resh.edu.ru/subject/lesson/3840/
https://www.youtube.com/watch?v=IKstGzYECKQ%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=7%20pp=iAQB
https://www.youtube.com/watch?v=IKstGzYECKQ%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=7%20pp=iAQB
https://www.youtube.com/watch?v=IKstGzYECKQ%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=7%20pp=iAQB
https://www.youtube.com/watch?v=IKstGzYECKQ%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=7%20pp=iAQB
https://www.youtube.com/watch?v=IKstGzYECKQ%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=7%20pp=iAQB
https://www.youtube.com/watch?v=IKstGzYECKQ%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=7%20pp=iAQB
https://www.youtube.com/watch?v=IKstGzYECKQ%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=7%20pp=iAQB
https://www.youtube.com/watch?v=IKstGzYECKQ%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=7%20pp=iAQB
https://www.youtube.com/watch?v=IKstGzYECKQ%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=7%20pp=iAQB
https://www.youtube.com/watch?v=IKstGzYECKQ%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=7%20pp=iAQB
https://resh.edu.ru/subject/lesson/3840/
https://www.youtube.com/watch?v=nQkH6OAzrIw%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=9%20pp=iAQB
https://www.youtube.com/watch?v=nQkH6OAzrIw%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=9%20pp=iAQB
https://www.youtube.com/watch?v=nQkH6OAzrIw%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=9%20pp=iAQB
https://www.youtube.com/watch?v=nQkH6OAzrIw%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=9%20pp=iAQB
https://www.youtube.com/watch?v=nQkH6OAzrIw%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=9%20pp=iAQB
https://resh.edu.ru/subject/lesson/3840/
https://www.youtube.com/watch?v=hfwgRQTpYbY%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=10%20pp=iAQB
https://www.youtube.com/watch?v=hfwgRQTpYbY%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=10%20pp=iAQB
https://www.youtube.com/watch?v=hfwgRQTpYbY%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=10%20pp=iAQB
https://www.youtube.com/watch?v=hfwgRQTpYbY%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=10%20pp=iAQB
https://www.youtube.com/watch?v=hfwgRQTpYbY%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=10%20pp=iAQB
https://www.youtube.com/watch?v=hfwgRQTpYbY%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=10%20pp=iAQB
https://www.youtube.com/watch?v=hfwgRQTpYbY%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=10%20pp=iAQB
https://resh.edu.ru/subject/lesson/3840/
https://resh.edu.ru/subject/lesson/3840/
https://www.youtube.com/watch?v=BD_6OWhZvfA%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=11%20pp=iAQB
https://www.youtube.com/watch?v=BD_6OWhZvfA%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=11%20pp=iAQB
https://www.youtube.com/watch?v=BD_6OWhZvfA%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=11%20pp=iAQB
https://www.youtube.com/watch?v=BD_6OWhZvfA%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=11%20pp=iAQB
https://www.youtube.com/watch?v=BD_6OWhZvfA%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=11%20pp=iAQB
https://www.youtube.com/watch?v=BD_6OWhZvfA%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=11%20pp=iAQB
https://www.youtube.com/watch?v=BD_6OWhZvfA%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=11%20pp=iAQB
https://resh.edu.ru/subject/lesson/1587/

17

CrtpoeHue 3yKapuoTHUYECKON KIIETKH.
[Ipaktuyeckas pabdora «3ydeHue cBOCTB
KJIETOYHOI MeMOpaHbI»

https://resh.edu.ru/subject/lesson/1588/

18

IloBepXHOCTHBIN amnmapar KJIeTK!

19

HememOpanHbIie OpraHou/Ibl KJIETKA

20

21

HOJIyaBTOHOMHI)Ie OpraHOUAbI KJIICTKU:
MUTOXOHJIpUH, TutacTu bl JlaboparopHas padota
«MccnenoBanue miIa3Mon3a v JeTia3MoIIi3a B
PACTUTCIIbHBIX KIICTKAX»

Crpoenue u ¢pyHKIMU Aapa

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

22

OnHoMeMOpaHHBIE OPraHOUIB! KIETKH.
[IpakTuueckas padota «/3ydeHne nBMKEHUS
[UTOTIIIA3MBI B PACTUTEIHHBIX KIJIETKAX)

23

CpaBHuUTENbHAS XapaKTEPUCTHUKA KIETOK
sykapuort. JlabopaTtopnas padora «3ydenue
CTPOEHUS KJIETOK Pa3INYHbIX OPraHU3MOBY
CamocrostensHas padota Ne 2 "CtpoeHue u
(YHKIIMHA OPraHOUIOB KIICTKH"

24

ACCUMWIISIIIAS U TUCCUMUIISAIIUSL — JIBE CTOPOHBI
merabonm3Ma. Truiel 0OMeEHa BELIECTB.
JlaboparopHas pabota «3yueHnue
KaTaJINTUYECKO# aKTUBHOCTH (DepMEHTOB (Ha
MpUMepe aMUJIa3bl WIIH KaTaJasbl)»

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

25

depMEeHTAaTUBHBIN XapaKTep peakLun
KJIETOYHOTO MeTabonu3ma. JlaboparopHas pabota
«M3yuenne pepMEHTATUBHOTO PACIIEIUICHUS
MEPOKCH/Ia BOJIOPO/IAa B PACTUTEIbHBIX U
KUBOTHBIX KIJIETKAX)



https://resh.edu.ru/subject/lesson/1588/
https://resh.edu.ru/subject/lesson/3847/
https://resh.edu.ru/subject/lesson/2486/

26

benku-akTuBaTOpBI M OEIKU-UHTHOUTOPHI

27 ABTOTpO(DHBII TUII 0OMEHA BEIECTB
28 dorocunre3 https://resh.edu.ru/subject/lesson/3917/
29 XemocuHnres. JlaboparopHas padora «CpaBHEHHE
MPOIIECCOB (POTOCHHTE3a U XEMOCHHTE3a»
AmnaspoOHbIe opraHu3Mbl. Buibl OpokeHus.
30 JlaboparopHas paboTa «CpaBHEHHUE TPOIIECCOB
OpOXKEHUS U JTBIXaHUS»
31 A9PODHBIE OPTaHH3MbI. ITAIBI JHEPIETHECKOrO https://resh.edu.ru/subject/lesson/3917/
oOMeHa
39 DHeprus MeMOPaHHOTO TPAMCHTA TPOTOHOB.
Cunre3 AT®: padora nporoHHoi AT®-cruHTa3bI
33 Peakiuu MaTpu4HOTO CHHTE3a
34 Tpauckpurius — MaTpudnblil cuate3 PHK https://resh.edu.ru/subject/lesson/5352/
35 Tpaucnsaus u e€ sTamsl https://resh.edu.ru/subject/lesson/3917/
36 Koaupoatiite aMuioKHCIOT. Poxb pibocon b https://resh.edu.ru/subject/lesson/5352/
OnocuHTE3e OenKa
37 Opranu3anys reHoMa y IPOKapruoT U 3YKapUOT https://resh.edu.ru/subject/lesson/3939/
https://yandex.ru/video/preview/168264230179934
14382?text=%D0%B2%D0%B8%D0%B4%D0%B
5%D0%BE%D1%83%D1%80%D0%BE%D0%BA
MouiekynsapHble MEXaHU3MBbI SKCIIPECCHH F€HOB Y %D0%B8%20%D0%BA%20%D1%83%D1%87%
38 sykapuoT. CamocrositenbHas padota Ne 3 D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%

"OOMeH BelecTB ¥ dHeprun"”

D1%83%2010%20%D0%BA%D0%BB.%20%D0
%BF%D1%80%D0%BE%D1%84.%D0%B1%D0
%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0
%B8%D1%8F%20%D0%BF%D0%B5%D1%82%



https://resh.edu.ru/subject/lesson/3917/
https://resh.edu.ru/subject/lesson/3917/
https://resh.edu.ru/subject/lesson/5352/
https://resh.edu.ru/subject/lesson/3917/
https://resh.edu.ru/subject/lesson/5352/
https://resh.edu.ru/subject/lesson/3939/
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path=yandex_search%20parent-reqid=1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type=vast
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path=yandex_search%20parent-reqid=1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type=vast
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Bupycsl — BHeKieTOUHBIE (DOPMBI )KU3HU U

39 obnuraTHbIe apa3uThl. [IpakTHyeckas padoTta https://resh.edu.ru/subject/lesson/3939/
«Co3manue MO BUPYCa
40 BprCHBUIe 380071CBAHHS HETOBEK, KHUBOTHELX, https://resh.edu.ru/subject/lesson/3939/
pacTeHui
41 HanorexHoigornu B OMOJIOTMH U MEIUITNHE
42 JKU3HEHHBIN UKIT KIETKA https://resh.edu.ru/subject/lesson/3927/
43 Martpuunsiii cunte3 JJHK
Xpomocomsl. JlabopatopHas padorta «M3ydenue https://www.voutube.(.:omlwatch.?v=-kTFSeSI(.1JA
44 XPOMOCOM H FOTOBEIX MUKDONIPENAPATAX) !|st:PLqU6VF)vauo|TLeXcIB|RZZJOh2 BgbjuJ
index=13 pp=iAQB
45 Jlenenue KIETKH — MHTO3 https://resh.edu.ru/subject/lesson/3927/
Tunsl k1eTok. KaprokuHes U MUTOKUHES.
46 JlabopaTtopHas pabora «HabmoneHne MmuTo3a B
KJIETKaX KOHYMKA KOPEIKa JIyKa (Ha TOTOBBIX
MHKpOIIpernaparax)»»
Py AKH3HEHIHOTO LKA KIETOK https://www.voutube.com/watch?\{:qu hE50X§L
47 Korrponssas paGora Ne 1 "Krerka" W I|st:PLqU6YDvauo|TLeXcIB|RZZJOhZqu|UJ
index=12 pp=iAQB
48 OpraHusMm Kak eJJMHOE IIeJI0e https://resh.edu.ru/subject/lesson/6770/
49 Txanu pacrenuii. JlabopatopHas pabota

«M3yueHne TKaHEN pacTCHUN»
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https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path=yandex_search%20parent-reqid=1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type=vast
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path=yandex_search%20parent-reqid=1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type=vast
https://resh.edu.ru/subject/lesson/3939/
https://resh.edu.ru/subject/lesson/3939/
https://resh.edu.ru/subject/lesson/3927/
https://www.youtube.com/watch?v=-kTF5eSIdJA%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=13%20pp=iAQB
https://www.youtube.com/watch?v=-kTF5eSIdJA%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=13%20pp=iAQB
https://www.youtube.com/watch?v=-kTF5eSIdJA%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=13%20pp=iAQB
https://www.youtube.com/watch?v=-kTF5eSIdJA%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=13%20pp=iAQB
https://www.youtube.com/watch?v=-kTF5eSIdJA%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=13%20pp=iAQB
https://resh.edu.ru/subject/lesson/3927/
https://www.youtube.com/watch?v=bqGhE5OXcLw%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=12%20pp=iAQB
https://www.youtube.com/watch?v=bqGhE5OXcLw%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=12%20pp=iAQB
https://www.youtube.com/watch?v=bqGhE5OXcLw%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=12%20pp=iAQB
https://www.youtube.com/watch?v=bqGhE5OXcLw%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=12%20pp=iAQB
https://www.youtube.com/watch?v=bqGhE5OXcLw%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=12%20pp=iAQB
https://www.youtube.com/watch?v=bqGhE5OXcLw%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=12%20pp=iAQB
https://www.youtube.com/watch?v=bqGhE5OXcLw%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=12%20pp=iAQB
https://resh.edu.ru/subject/lesson/6770/

TkaHu )KUBOTHBIX U YenoBeka. JlabopaTopHas

50 . 1
pabota «/3y4ueHne TkaHel KUBOTHBIX)
Opranel. Cucremsl opranoB. JlabopaTopHas
ol pabota «/3y4eHrne OpraHoB IBETKOBOTO 1
pacTeHus»
52 Omnopa Tena opraHu3MoB 1
53 JIBMO>KEHUE OPraHU3MOB 1 https://resh.edu.ru/subject/lesson/6769/
o4 [Intanue opranu3mMoB 1
55 IInTanue No3BOHOYHBIX KUBOTHLIX. 1
HI/IHleBapI/ITeJ'II)HaSI CHUCTEMA YCJIOBCKA
56 JIpIXaHHE OPraHMu3MOB 1 https://resh.edu.ru/subject/lesson/6759/
57 HBIX&HI/Ie IIO3BOHOYHBIX JKUBOTHBIX N YCJIIOBCKA
https://resh.edu.ru/subject/lesson/2489/
58 TpaHCopT BEIIECTB Y OPraHU3MOB 1 https://resh.edu.ru/subject/lesson/6760/
https://resh.edu.ru/subject/lesson/6761/
59 Kpoetioctiast CHCTEMa MO3BOHOHBIX HHBOTHEIX 1 https://resh.edu.ru/subject/lesson/1581/
1 4Y€JIOBCKa
60 Beigenenue y opranu3MoB 1 https://resh.edu.ru/subject/lesson/2217/
61 3ammTa y OpraHu3MoB 1 https://resh.edu.ru/subject/lesson/1580/
62 NMMyHHas cucTeMa 4eaoBeKa 1
63 PazpaxumocTts U peryisinus y OpraHu3mMoB 1
64 I'ymopastbhas perysiiis it StAoKpHiias 1 https://resh.edu.ru/subject/lesson/2458/
CHUCTEMA KUBOTHBIX N YCJIOBCKA
65 ®opMBI pa3MHOXKEHHUS OPTaHI3MOB 1 https://resh.edu.ru/subject/lesson/5359/
66 [TonoBoe pa3mMHOXEHHE 1
67 Melio3 https://resh.edu.ru/subject/lesson/3927/



https://resh.edu.ru/subject/lesson/6769/
https://resh.edu.ru/subject/lesson/6759/
https://resh.edu.ru/subject/lesson/2489/
https://resh.edu.ru/subject/lesson/6760/
https://resh.edu.ru/subject/lesson/6761/
https://resh.edu.ru/subject/lesson/1581/
https://resh.edu.ru/subject/lesson/2217/
https://resh.edu.ru/subject/lesson/1580/
https://resh.edu.ru/subject/lesson/2458/
https://resh.edu.ru/subject/lesson/5359/
https://resh.edu.ru/subject/lesson/3927/

68

I'amerorenes. OOpa3oBaHKe U pa3BUTHE MTOJIOBBIX
kietok. Jlaboparopnas pabora «M3yueHue
CTPOCHHA IMOJIOBBIX KJIIECTOK Ha 'OTOBBIX
MUKpOIIpenapaTax»

69

WNHnuBuayanbHOE pa3BUTHE OPraHU3MOB —
OHTOT'€HE3

https://resh.edu.ru/subject/lesson/5630/

70

71

72

3akiagKka OpraHoB M TKaHEH U3 3apOAbIIIEBBIX
JIUCTKOB

Poct u pazBurue xuBoTHBIX. JlabopaTopHas
pabota «BpIsiBIIeHHE TPU3HAKOB CXOJCTBA
3ap011511ne171 IIO3BOHOYHBIX XUBOTHBIX»

PasMHOkeHME U pa3BUTHE PACTEHUH.
JlabopaTtopHas pabota «CTpoeHHE OPraHOB
Pa3MHOKEHUS BBICIINX pacTeHuiD» JKu3HeHHbIe
IUKIIBl pacteHui. CamocrosiTenbHas padoTa Ne
4"Pa3MHOXEHWE U Pa3BUTHE OPTraHU3MOB"

https://resh.edu.ru/subject/lesson/5630/

https://resh.edu.ru/subject/lesson/5385/

https://resh.edu.ru/subject/lesson/5359/

73

74

WcTopust cTaHOBIICHUS Y Pa3BUTHSI TCHETUKU KaK
HAYKH

OCHOBHBIC TTOHSTHS U CUMBOJIBI TCHETHKHU.
JlabopaTtopHnas padota «Jlpo3oduiia kak 00bEeKT
TCHETUYECKUX UCCIICTOBAHMID

75

3aKOHOMEPHOCTH HACIIEA0BaHUs IPU3HAKOB.
Monorubpuanoe ckpenBanue. Ilpakruueckas
pabota "M3yueHue pe3yabTaToB
MOHOTHOPHUHOTO CKpPEIIUBAHUS Y 1PO30(HUIIBI"

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

76

]_II/ITOJ'IOFI/I‘-ICCKI/IC OCHOBBI MOHOFI/I6pI/I,Z[HOFO
CKpCUIUBAaHUA

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



https://resh.edu.ru/subject/lesson/5630/
https://resh.edu.ru/subject/lesson/5630/
https://resh.edu.ru/subject/lesson/5385/
https://resh.edu.ru/subject/lesson/5359/
https://resh.edu.ru/subject/lesson/5386/
https://resh.edu.ru/subject/lesson/5386/

Ananusupyrouiee ckpemuBanue. Henonnoe

77 1
JOMHHUAPOBAHHE
JurubpunHoe ckpemuBanue. [Ipakrndeckas
78 paboTta «M3ydeHue pe3yabTaToB AUTHOPHUHOTO 1 https://resh.edu.ru/subject/lesson/4725/
CKPCIIUBAHUS Y IPO30 (DHUITBDY
79 Lurosorureciite 0CHOBB! AHIHOpHHOTO 1 https://resh.edu.ru/subject/lesson/4725/
CKpemuBaHus. Pemenne 3a1a4 mo reHeTuke
80 CreruieHHO HacjeI0BaHKHEe MTPU3HAKOB 1 https://resh.edu.ru/subject/lesson/4755/
81 XpOMOCOMHAsi TEOPHS HACIEICTBEHHOCTH 1
82 I'enernka mosa 1
83 'eHOTHIT KaK LIETOCTHAS CUCTEMA 1
['eHeT4eCKuit KOHTPOJIb PA3BUTHUS PACTEHUM,
84 JKMBOTHBIX U deoBeka Perenne 3amay no 1
TeHETHKe.
85 W3MeHYHBOCTh MPU3HAKOB. BUIbI M3MEHYMBOCTH https://resh.edu.ru/subject/lesson/5387/
86 Mo auduKanmoHHass U3MEHYHBOCTh https://resh.edu.ru/subject/lesson/5387/
BapuanonHslii psa v BapualiioHHas KpUBasi.
JlaboparopHas padota «lccrnegoBanue
87 3aKOHOMEPHOCTEH MOAM(PUKAITMOHHON 1
n3MeHunBOCTH. [locTpoeHne BapualmoHHOTO
pslla 1 BapUallMOHHOUW KPUBO»
88 Fenomumiteckas H3MCHHBOCTE. 1 https://resh.edu.ru/subject/lesson/5387/
KomMOunaTiBHas N”3MEHYHBOCTH
MyranmonHast n3MeH4YHBOCTh. [IpakTrueckas
89 pabota «Myranmu y 1po30Quis! (Ha TOTOBBIX 1 https://resh.edu.ru/subject/lesson/5387/

MUKpOIIpenaparax)»



https://resh.edu.ru/subject/lesson/4725/
https://resh.edu.ru/subject/lesson/4725/
https://resh.edu.ru/subject/lesson/4755/
https://resh.edu.ru/subject/lesson/5387/
https://resh.edu.ru/subject/lesson/5387/
https://resh.edu.ru/subject/lesson/5387/
https://resh.edu.ru/subject/lesson/5387/

3aKOHOMEPHOCTH MYTallMOHHOI'O IIpoLiecca.

%0 DIUTreHeTHKA U AITUICHOMHUKA

91 Perteritka wiexopera. lpaxririecias pf60Ta https://resh.edu.ru/subject/lesson/3653/
«CocraBieHUE ¥ aHATIM3 POOCIOBHON

92 MeToabl MEITUITMHCKON TeHETHKH https://resh.edu.ru/subject/lesson/3653/
3HaYCHUE MEIUITUHCKON TeHETHKH B

03 MPEIOTBPAICHUH U JICYCHUH TCHETHIECKUX
3a00JIeBaHUI YellOBEKa. CaMOCTOsITeNIbHAsA paboTa
No 5 "T'enetuka"
OcHOBHBIC TOHATHS celeKIuu. JlabopaTopHas

94 paboTa «M3ydeHne CopToB KyabTYPHBIX https://resh.edu.ru/subject/lesson/3861/
pacTEeHU ¥ MOPOT JOMAITHUX KUBOTHBIX)
MeTtomp! cenekmoHHON paboThl. JTJabopaTtopHas

95 paboTta «M3ydueHne METOI0B CEIEKITUU https://resh.edu.ru/subject/lesson/3861/
pacTeHui»

96 JOCTIDEHIS! CENeKIUIH pACTeHit 1 KHBOTHVHX' https://resh.edu.ru/subject/lesson/3861/
[Tpaktuyeckas padora «IIpuBHUBKa pacTeHUI»

97 CoxpaHeHue, U3y4eHHE U UCTIOJIb30BaHHE
TCHETUYECKUX PECYpPCOB
broTexHoI0THS KaK HayKa U OTPAaCIb

98 npousBocTBa. [IpakTuueckas padbora «3ydyenue https://resh.edu.ru/subject/lesson/3939/
00BEKTOB OMOTEXHOJIOTHH

99 OCHOBHBIC HaNPABJICHUS CHHTETHUECKOU
OouoIorHH

100 | XpomocomHas M T€eHHasi HHKEHEPUS

101 Menmurackre 6notexHoorun KonTpoabHast

pabota Ne 2 "I'eneTnka u cenexius"



https://resh.edu.ru/subject/lesson/3653/
https://resh.edu.ru/subject/lesson/3653/
https://resh.edu.ru/subject/lesson/3861/
https://resh.edu.ru/subject/lesson/3861/
https://resh.edu.ru/subject/lesson/3861/
https://resh.edu.ru/subject/lesson/3939/
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PesepBHriit ypok. [ToBTOpeHue, 06001IeHne,
cucreMaTH3anus 3HaHui Mrorosas pabora 3a 1 1
kypc 10 enacca
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JIBroKylye cuiibl 3BOJTIOLMH BUJOB 10 Y. J{apBuHy

Bbopnba 3a cyimiecTBoBaHUE, €CTECTBEHHBIN U HCKYCCTBEHHBINH OTOOD

(DOpMI/IpOBaHI/IC CHHTETUYECKOMH TEOPHHU 3BOJTHOIIUA

OTansl OBOJIIOIUOHHOTIO ITpoHeCCa: MUKPOIBOJIOLUA U MAKPOI3BOJIOIUSA

OO |~ WIN|F

[HonynsAuus — 3nemMeHTapHasi €AMHULA 3BOJIOLNT

3akoH reHetuueckoro pasHosecus [[x. Xapau, B. BaiinGepra.
JIaboparopHas paboTa «BbIsBiIeHHE U3MEHUUBOCTH Y 0COO€H 0JTHOTO
BHUJIa»

R S N N

0.5

10

OneMeHTapHbIe (PaKTOPbI IBOJIIOLIUU
D¢ ekt ocHoBaTens. IPPeKT OyTHIIOUHOTO TOPIIBIIIKA

Murpanuu. 3oy nonysinuii: reorpaguueckasi, OMoJoruueckas




11 EctecTBeHHBII 0TOOP — HanpaBiAOMHA (HaKTOp SBOTIONUN

12 [TonoBoit oT60p
[Tprucnoco6IeHHOCTh OPTaHU3MOB KaK PE3yJabTaT MUKPOIBOJIIOLIUH.

13 JlaboparopHas padoTa «3yueHne apoMopho30B 1 HANOAIATITAIIUHN Y 1 0.5
pacTEHUN U KUBOTHBIX»

[Tpumeps! npucnocoOeHuit y opraHu3MoB: MOP(HOTIOTHUECKHE,

14 ¢uznonoruueckue, OMOXUMHUUYECKUE, moBeaeHueckue. Jlaboparopuas 1 05
pabora «IIpucnocoOneHus OpraHu3MOB M UX OTHOCUTEIbHAS '
1IeTIECO00Pa3HOCTH

15 Bupn, ero xpurepuu u ctpykrypa. JJabopatopnas padora «CpaBHeHHe 1 05
BHJIOB TI0 MOP()OJIOTHUECKOMY KPUTEPHIO) '

16 CrpykTypa BHIa 1

17 Bunoo6pa3oBanue kak pe3yinbTaT MUKPOIBOIIOIAN 1

18 CBs13b MUKPOIBOJIIOIIMH U IMTHAEMHOJIOTUN 1

19 MakponsBosmtonus. [laseoHToIOTHYeCKe METOIbI U3YYCHHSI YBOJTIOIIUN 1

20 Bbuoreorpaduueckue MeTo1bl U3y4E€HHUS IBOTIOIUI 1

91 OMOPHUOJIOTHYECKUE B CPABHUTEIBHO-MOP(HOTIOTHISCKHE METOTbI 1
W3YUYCHHSI 3BOJIOIIAN

29 MonekynsipHO-TeHeTHYeCKAEe, OMOXUMHUYECKUE U MaTEMATUICCKHE 1
METO/Ibl U3yYCHUS IBOJIIOIIUU

23 OO61re 3aKOHOMEPHOCTH 3BOJIIOIIMH 1

24 AnantuBHas paauanus. HepaBHOMEpHOCTh TEMIIOB SBOJIIOIIUU 1

25 Hayunbie runotessl MPOUCXOKACHUS KU3HU Ha 3emiie 1

26 JloHay4uHBIE IPEACTABIEHUS O 3aPOXKIACHNUN KU3HU 1

27 OcHOBHBIE 3Tanbl HEOPraHUYECKOU 3BOJIOLINU 1

28 ['unoTtessl 3apoKaAeHUS KUZHU 1




Uctopus 3emnu u metopl e€ u3ydenus. Jlaboparopras padboTa

29 «M3ydyeHne 1 ONMCaHUEe UCKOTIAeMBIX OCTATKOB JIPEBHUX OPTaHU3MOBY 1 05

30 HadanbHble 3Tansl OpraHuveckoi SBOIIIOIUT 1

31 DBOJIOIUS DYKAPHOT 1
OCHOBHBIE ATaIbl IBOJIIOIMN PACTUTEIBHOTO MUpa. [IpakTrdeckas

32 pabota «M3ydyenue 0coOOEHHOCTEH CTPOSHHS PACTEHHI Pa3HBIX 1 0.5
OTJICTIOBY

33 OCHOBHBI€ ATAITbI 3BOJIIOINH )KUBOTHOTO MUPA 1

34 OBoJrolus )KUBOTHBIX. [IpakTnueckas pabora «/3yyenue 1 05
OCOOCHHOCTEH CTPOCHHS IMO3BOHOYHBIX JKUBOTHBIX) '

35 PasButne )xn3HM Ha 3emiie 1O 3paM U EpHOIaM 1

36 MaccoBble BBIMHPAHUS — 3KOJOTHICCKHE KPH3HUCHI TIPOIIITIOTO 1

37 CoBpeMeHHBIN IKOJOTUYECKUN KPU3UC, €r0 0COOCHHOCTH 1

38 CoBpeMeHHas CCTeMa OPraHUYECKOTO TPOIILIOTO 1

39 OCHOBHBIC CHCTEMAaTHYECKHE TPYIIHI OPraHU3MOB 1

40 AHTpPOTIONIOTHS] — HayKa O YEJIIOBEKE 1

41 Pa3BuTure npencraBieHuid 0 MPOUCXO0KICHUU YEJIOBEKA 1
MecTo yenoBeka B cucTeMe opranuieckoro mupa. Jlaboparopuas

42 pabota «M3y4yeHrne 0COOCHHOCTEH CTPOCHUS CKeJleTa YelIOBEKa, 1 0.5
CBSI3aHHBIX C MIPSIMOXOKICHUEM)

43 JIBIOKYIIME CHITBI aHTPOTIOTeHE3a 1

44 CootHomuieHre OMOJOTHYECKUX U COLUAIBHBIX (DAKTOPOB B 1
aHTPOTIOTEHE3e

45 OcHOBHBIE CTaJIMH aHTPOIIOTEHE3a

46 [Taneorenerrka u NajeoreHOMMKa

47 DBOJIOIHUS COBPEMEHHOTO YeIOBeKa




Yenoseueckue packl. [Ipakruyeckas pabora «3yueHne s3K0I0TrHUecCKuX

48 . 1 0.5
aJlanTalui YeroBeKa»

49 MexaucuuIuimHapHble METOAbI AHTPOTIOJIOTHH 1

50 3apokIeHNE U Pa3BUTHE YKOJIOTUH 1

51 Mertoap! sxonoruu. JlabopatopHnas padora «3yueHune MeTo10B 1 05
HKOJIOTUIECKUX UCCIIETOBAHMIDY

52 3HaueHue IKOJOTUYECKUX 3HAHUM /7S YeJoBeKa 1

53 Okonorndeckne HaKTops
Abuotnueckue pakTopbl. CBET Kak SKOJIOTHUECKUH (hakTop.

54 JlabopaTtopHast pabota «BpIsiBIIeHHE TPUCTTOCOOIEHUH OPraHU3MOB K 1 0.5
BIIMSTHHIO CBETa)
Abuotuueckue ¢akTopsl. Temneparypa Kak 3KOJIOTHUECKUl QaxTop.

55 JlabopaTtopHast pabota «BpIsiBIIeHHE TPUCTIOCOOIEHUN OPraHU3MOB K 1 0.5
BIIUSIHUIO TEMIIEPATYPBD)
AbGuoTtndeckue hakTopbl. BiakHOCTh Kak 3KOJIOTHYECKUH (HaKTOp.

56 JlaboparopHas padoTa « AHATOMUYECKHUE OCOOCHHOCTH PAaCTCHHUH U3 1 0.5
Pa3HbIX MECT OOUTaAHUS

57 Cpenpl oOuTaHUs OPraHu3MOB 1

58 buonornueckue puT™Mbl 1

59 XKuznennsle GopMbI OPraHU3MOB 1

60 buoTtnueckue GpakTopsl 1

61 3HaueHne OMOTHUYECKUX B3aUMOACUCTBUIA ISl CYLIECTBOBAHUS 1
OpPraHu3MOB B Cpejie 0OUTaHUS

62 OKOJIOTUYECKHE XapaKTEPUCTUKH TOIYJISALUN 1

63 OcCHOBHBIE NTOKa3aTeH MOMYJSALUH: YUCIEHHOCTD, IUIOTHOCTD, 1

BO3paCTHad U 11OJIOBAd CTPYKTYypa




OcHOBHbIE NIOKA3aTENN MOMYJISALMU: POKIAEMOCTh, IPUPOCT, TEMII

o4 pocra, CMEPTHOCTb, MUTPALIUN 1

65 DKoJIOTUYECKast CTPYKTYpa HOIMYISIHH 1

66 JlnHaMuKa TOMYJISALINN U €€ PErysius

67 KpuBsie pocTta uncneHHOCTH onysiiuu. KpruBble BBDKUBaHUS

68 DxoJsiornueckas Humia Buaa. Jlaboparopuas padora «lIpucmocodnenus 1 05
CeMsIH pacCTEHHUH K pacCeICHUION

69 Bun kak cucrema momynsiuit 1

70 3aKOHOMEPHOCTH MOBECHUSI U MUTPALIUi 5KUBOTHBIX 1

71 Co00111ecTBO OPraHU3MOB — OHOIICHO3 1

72 DKOCHCTEMA KAK OTKPBITasl CUCTEMA 1

73 KpyroBopoT BeniecTB u MOTOK YHEPTUH B IKOCHCTEME 1

74 OcHOBHBIE MTOKA3aTEIH KOCUCTEMBI 1

75 DKOJIOTHYECKUE TUPAMUIBI 1

76 N3menenus cooO1ecTB — CyKIIECCUH 1

77 [IpupoaHbIe SKOCUCTEMBI. DKOCUCTEMBI 03€P U PeK. IKOCUCTEMBI MOPEI 1
Y OKEaHOB

78 [Ipupoanbie 3KocHCTEMbI. DKOCUCTEMBI TYHJIP, JIECOB, CTEMEH, MyCThIHb

79 AHTPOTIOT€HHBIE IKOCHUCTEMBI

80 Ypboakocucremsl. [Ipaktudeckas padota «/3ydeHue u onvucanue 1 05
ypOOIKOCUCTEMBI» '

81 3aKOHOMEPHOCTH (POPMUPOBAHUS OCHOBHBIX B3aUMOJICHCTBUIA 1
OpPraHu3MOB B 9KOCHCTEMax
MexaHu3MBbl BO3JICHCTBUS 3arpsS3HEHUN Pa3HBIX TUIIOB HA

82 cyOOpraHM3MEHHOM, OPTraHU3MEHHOM, TOMYISALIHOHHOM U 1

9KOCUCTEMHOM YPOBHSX




83 buocdepa — obmermanerapaast 06071049ka 3eMIn 1
84 Yuenue B. . Bepnajackoro o 6uocdepe 1
85 3aKOHOMEPHOCTH CyIIeCTBOBaHUS Onochepbl 1
86 KpyroBopoThl BelecTB U OMOT€OXMMHUYESCKHE ITUKITBI 1
87 3oHanbHOCTH OHOocheprl. OCHOBHBIE OMOMBI CYIITH 1
88 YcroitunBocTh 6rocheps 1
89 DKOJIOTUYECKHE KPU3UCHI M UX IPHYUHBI 1
90 BosneiicTue yenoBeka Ha Onocdepy 1
91 AHTPOTIIOT€HHOE BO3JICHCTBUE HA PACTUTENBHBIN U )KUBOTHBIN MU 1
92 OxpaHa pupoIbI 1
93 OCHOBHBIC TTPUHIIHAITBI YCTOWYUBOTO PA3BUTHSI YEJIOBEUECTBA H 1
TIPHUPOIBI
94 ParmonanbsHOE TPUPOIONIOIB30BAaHNAE U COXPAHEHHE OMOIOTHYECKOTO 1
pazHooOpa3zus 3emin
95 O6006menue mo Teme « MUKPOIBOIIONHUS U €€ PE3yJIbTaTh» 1
96 O6006menue mo Teme «MakpOIBOIIOIUS U €€ PE3yJIbTaTh» 1
97 O606menue mo Teme «IIporcxoxkaeHe U pa3BUTHE KU3HU Ha 3eMIIC» 1
98 O6006menue mo Teme «IIporcxoxaeHNe YeIoBeKa — aHTPOTIOTEHE3) 1
99 O06o06mIeHHe 10 TeMe «DKOJIOTHS — HayKa O B3aUMOOTHOIIICHHSIX 1
OPraHu3MOBY
100 OOG6oO6menue nmo Teme «OpraHU3Mbl U Cpeia OOUTAHHS
101  OGoObiieHue no Teme «IKOJOTHs BUIOB U MOMYIISIIIUI
102  O6o6uienue no Teme «bruocdepa — rmodanbHas 3KOCUCTEMAY 1
OBIIEE KOJIMYECTBO YACOB IIO [TPOTPAMME 102 7.5




YYEBHO-METOANYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOI'O TIPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYHEHUKA

* buonorus. buonorndeckue cucremsr u mponeccel, 10 knace/ TepemoB A.B., Ilerpocosa P.A., O0miecTBoO ¢ OrpaHUYCHHON OTBETCTBEHHOCTBIO
«11OL MHEMO3HMHA»

Tepemor A.B., Ilerpocosa P.A. bruonorus. buonornaeckue cucrems! u mpormecchl. 10 kiracc. M.- Muaemosuna 2022

METOANYECKHUE MATEPHUAJIBI JJIs1 YYUTEJISA

* MULTIMEDIA — noanepxka kypca «O0riast 6HOI0OTHsI;

» Jlaboparopus KIIETKA; Metoandeckue matepuanbl: COOpHUK HOPpMATUBHBIX ToKymMeHTOB. buosorus /Coct. O./1. Jlnenpos, A. T,
ApxanseB. — M.: [Ipoda, 2010

Cnucok JauTepaTypbl ISl YUUTEIS:

1 baryeB A.C., I'ynenkoBa M.A., EneneBckuit A.I'. buonorus. bonipiioi cipaBOYHHUK TS ITKOJBHUKOB U TIOCTYHArONUX B BY3bl. — M.: [Ipoda,
2011

2 boxrosa U. B. Coopnuk 3a1a4 o O01el OHOJIOTHH JIJIS MOCTYHAIONUX B BY3bl. — M.: «OHHKC 2 1Bek» «Mup u oOpazoBanue», 20123 Koznosa
T.A., Kyumenko B.C. buosnorus B Tabnumax 6-11 knacesl. CripaBounoe nocobue. — M.: JIpoda, 2010

JlonoHUTeIbLHAS JIUTEPATYPA JAJIS yUUTeNs:

1 Anacracosa JLII. OOmas 6uonorus. JJunakruueckue matepuainsl. — M.: Berrana-I'pad, 2010.- 240c.

3 UBanosa T. B. CoopHuK 3a7aHuii 110 00111e# 61ONI0THH: TocoOue A ydamuxcs 00meoopazoBar.



yupexnaenuii /T.B. IBanoBa, I'. C. Kanunosa, A.H.MsrkoBa. — M.: [Ipocsemienne, 2012

4 Kosnosa T.A. Konocos C.H. Jlugaktuyeckre KapTOYKU-3a1aHus 110 0011ei Onostorun. — M.:

Nznarenbckuii Jlom «'enmxepy, 2012 — 96¢.

* JJaboparopust TEHETUKA; « JIabopatopuss OKOCUCTEMBbI;

HNurtepuer-pecypceni: Caiitol B UHTEpHeT:

* WwWw.bio.1september.ru — razera «buosnorus» - npunoxeHue kK «1 ceHTaops»;

* WWW.bio.nature.ru — Hay4Hsie HOBOCTH OHOJIOTHH;

* Www.edios.ru — Di1oc — EeHTp AUCTAHIIMOHHOTO 00pa30BaHuUs;

« www.km.ru/education - ygeGHbIe MaTepHaibl U cI0BapH Ha caiite « Kupuir u Medoauit
HUPPOBBIE OBPA3OBATEJIbHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
Anpeca caiitoB B MTHTEPHETE
www.bio.1september.ru - razera «buosorus» - npuiaoxeHue kK «1 ceHTAOps»
www.bio.nature.ru - Hay4HbIC HOBOCTH OHOJIOTHH
www.edios.ru - Dioc - HEHTpP JUCTAHIIMOHHOTO 00pa30BaHMUs
www.km.ru/education - YueOnbie MaTepuaibl U cioBapu Ha caiite «Kupusut u

Medouit» http://school-collection.edu.ru Equnast kosekiuns nudpoBbix 00pa3oBaTeIbHBIX

pecypcos. http://window.edu.ru/ ExnHoe oxHO mocTyma k 00pa3oBaTebHBIM pecypcam



http://www.priroda.ru — ITpupoa: HalMOHAIBHBII MOPTAL.

http://obi.img.ras.ru — basa 3Hanuii no 6uosOruK YenoBeKa. YUeOHHUK M0 MOJICKYISPHON
OMOJIOTHH YeNIOBEKa, OMOXUMHH, (PU3HOIIOTHH, TeHHOH U OSITKOBON HHKECHEPHUH.
http://www.zoomax.ru — 300J10rHs: YSIOBEK U JOMAIIHUE KHBOTHBIC.

http://www.fipi.ru — dexepanbHbIii HHCTUTYT MEIArOTMYECKUX U3MEPEHUI






