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HOACHUTEJBHASA 3AIINCKA

[Iporpamma mo yueOHOMY mpeamery "buonorus" (manee - Owomorus) Ha
ypOBHE cpenHero oluiero oOpa3oBaHHs pa3padoTaHa Ha ocHOBe DenepanbHOTrO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 ob6pazoanuu B Poccuiickoit denepannmy,
dI'OC COO, Konmenuuu mnpernojaBaHus ydeOHoro mnpeamera «buosorus» u
OCHOBHBIX TOJIOKEHUH (enepabHOI paboyeil mporpaMmbl BOCIIUTAHUS.

YueOuslii npeamer «buonorusi» yray6nénnoro ypoBHs uzydenust (10—11
KJIACChI) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB IMpeAMeTHOU obnactu «EcTtecTBeHHO-
HayuHble mpeameTb». CormacHo mnonoxenusMm PIOC COO npoduiibHbIE
y4eOHbIE TPEIMEThI, U3ydyaeMble Ha YriayOJEHHOM YPOBHE, SIBISIOTCA CIIOCOOOM
muddepeHnmanmn  00ydeHUST Ha YPOBHE CpEAHETro OOIIero oOpa3oBaHUS W
MIPU3BaHBl OOECIICYUTHh MPEEMCTBEHHOCTh MEXKIYy OCHOBHBIM OOIIUM, CPEIHUM
o01MM, cpeHUM MpodheCCHOHANTBHBIM U BBICIIUM OOpa3oBaHueM. B To ke Bpems
KOKIBIM M3 JTHX Y4eOHBIX TMPEAMETOB JOJDKEH OBITh OpPHUEHTHPOBAaH Ha
MPUOPUTETHOE PEIICHHE O00pa30BaTEIbHBIX, BOCHHUTATEIBHBIX M Pa3BUBAIOIINX
3a/1a4, CBSI3aHHBIX C TpodopuUeHTAIMEd OO0ydYaroUUXCsi U CTUMYJIMPOBAHUEM
MHTEpeca K KOHKPETHOM 00JIaCTHM HAy4YHOI'O 3HAHUA, CBA3aHHOIO ¢ OMOJOTrHEH,
MEJIULIMHOM, KOJIOTUEHN, TICUXOJIOTUEN, CIIOPTOM HIIM BOEHHBIM JIEJIOM.

[Iporpamma no ydebnomy mpeamety "buonorus" maér mpenacraBieHue o
Heau M 3ajadax HM3ydeHus ydyeOHoro mpenmera «buonorus» Ha yriayOnéHHOM
YpOBHE, onpeaesisieT o0si3aTesibHOe (MHBAPUAHTHOE) MIPEAMETHOE COAEpKaHue, €ro
CTPYKTYpUpPOBAaHHME [0 pa3fenaM M TeMaM, paclpeleleHue Mo Kiaccawm,
PEKOMEHyeT MOCIEAOBATeIbHOCTh M3yY€HUS YYEOHOro marepuana ¢ ydEéToM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH Y4eOHOro Tmpoliecca,
BO3pPACTHBIX OCOOEHHOCTe oOyuwaromuxcsi. B mnporpamme mno Ouonoruu
peanu3oBaH MPUHIUIT TPEEMCTBEHHOCTH C M3y4YEHUEM OHOJIOTMM Ha YPOBHE
OCHOBHOTO  o0miero oOpa3oBaHusi, Omaromgaps 4YeMmy MpPOCMATPUBACTCS
HAMpaBJICHHOCTh HA  MOCIEAYIOIMIEe pa3BUTHE  OMOJOTUYECKUX  3HAHUH,
OPUEHTUPOBAHHBIX Ha (HOPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIUICHUS, TMPEACTAaBICHUNA O 370pOBOM 00pa3e >KM3HU, Ha
BOCIHUTaHUE OEpPEKHOr0 OTHOIIEHUS K OKpyXaromeu mnpupoaHoi cpene. B
mporpaMme Mo OMOJIOTMM TakKe IMOKa3aHbl BO3MOXHOCTH YYEOHOro mpeaMera
«buonorusiy B peamuzanuu  TpedoBanuit PIOC COO Kk MIAHUPYEMBIM
JUYHOCTHBIM, METANpPEIMETHBIM U TPEAMETHBIM pe3yJibTataM OOy4YeHHS U B
GbOopMUPOBAHUM OCHOBHBIX BHJIOB Yy4€OHO-IO3HABATEIIBHOM  JEATEIbHOCTU
oOyJarolmuxcss MO OCBOCHHUIO COAEpX aHHUS OUOJIOTMYECKOro oOpa3oBaHUs Ha
YpOBHE cpeaHero o0Iiero oopasoBaHus.

VYuebnsiii npeamer «buonorus» Ha ypoBHE cpeaHEro o0mero oopasoBaHUs
3aBepiiaeT OuoJIOTMYecKoe O00pa3oBaHME B IIKOJE MW OpPUEHTHPOBAH Ha



pacimiMpeHre U yriayOsjeHue 3HaHWM OOYyYaroIIMXCs O KMBOM MPUPOJE, OCHOBAaX
MOJIEKYJISIPHOM M KJIETOYHOW OMOJIOTHMH, SMOPUOJIOTUH W OMOJIOTUM Pa3BUTHA,
TE€HETUKH, CEIEKINN, OMOTEXHOJIOIMH, SBOIOLUOHHOTO YUYEHUS U SKOJIOTUH.

N3yuyenue ydeOHoro mpeamera «buonorus»» Ha yriayOJIeHHOM YpPOBHE
OPUEHTHUPOBAHO Ha MOATOTOBKY OOYYaIOIIUXCSA K IMOCIEAYIOIIEMY IOJYyYEHUIO
Ouosiornyeckoro  oOpa3oBaHUsT B  By3aX M OpraHM3alUsIX  CpPEIHEro
npodeccuonansHoro oopa3zoBanusi. OCHOBY €ro COAEpKaHUS COCTaBISIET CUCTEMA
OMOJIOTUYECKUX  3HAHUM, TMOJYYEHHBIX TPU HU3YYEHUHU  OOYYaAIOIIMMUCS
COOTBETCTBYIOIIUX CHCTEMATHYECKUX pa3/eloB OMOJIOTMM HA YPOBHE OCHOBHOTO
obmiero oopazoBanusi, B 10—11 kiaccax 3TH 3HaHUSA TOJy4aroT pa3BuTue. Tak,
paciMpeHbl U yriayOJaeHbl OHMOJIOTUYECKHE 3HAHUSA O PACTCHMSIX, XKHUBOTHBIX,
rpubax, OakTepusax, OpraHU3ME YeJIOBEKa, OOIIMX 3aKOHOMEPHOCTIX >KU3HH,
JIOTIOJIHUTEIBHO BKIJIFOUEHBI OMOJIOTUYECKUE CBEICHUS TPUKIIATHOTO U MTOMCKOBOTO
XapakTepa, KOTOpble MOKHO HCIOJb30BaTh KaK OPUEHTHUPHI AJIS MOCIEAYIOLIETO
BbIOOpa mpodeccuu. Bo3MokHa Takxke HMHTErpanus OMOJIOTMYECKUX 3HAHUHA C
COOTBETCTBYIOIIMMHU 3HAHUSAMH, IMOJYYCHHBIMH OOYUYAIONUMUCS TpPHU H3yYCHUH
(bU3UKY, XUMUH, reorpadui 1 MaTEMaTUKH.

CrpykTypa mnporpamMmbl 1o ydyeOHOMYy mnpeamery "buosorus" oTpaxaer
CUCTEMHO-YPOBHEBBI U 3BOJIOLNUOHHBIM MOAXOABI K HU3YYEHHIO OHOJIOTHUH.
CoryiacHO UM, U3y4arOTCsl CBOKMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE JJIS1 JKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpTraHU3ALMH, BOJIOLMH OPraHUYECKOro Mrupa Ha 3emiie,
COXpaHEHHUs1 OMOJOrMYECKOro pasHooOpa3zus IuiaHeTtol. Tak, B 10 Kkiacce
U3y4aloTCsl OCHOBBI MOJIEKYJISIPHOM M KJIETOYHON OWOJIOrMH, SMOpPHOJIOTUU U
OMOJNIOTMM Pa3BUTHUS, TEHETUKU M CEJEKUUU, OMOTEXHOJOTMH U CUHTETUYECKOM
OMOJIOrMHY, aKTyalU3UPYIOTCS 3HAHMS OOy4yarlIMuXcs MO0 OOTaHUKE, 300JI0THUH,
aHatomuu, (usmonorun uenoBeka. B 11 kiacce u3y4aroTcs SBOJIIOLHUOHHOE
y4eHHE, OCHOBBI KOJIOTHH U yUYeHHUE 0 Ouocdepe.

VYuebnsiii mnpeamer «buonorus» npuszBaH = 00ecmeudTbh  OCBOCHHUE
00yJaroIUMHUCS OMOJIOTUYECKUX TEOPUH M 3aKOHOB, M1, MPUHITUIIOB U TPABUJ,
JIEKAIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHON KAPTUHBI MUPA, 3HAHUU O
CTPOEHUH, MHOT00o0pa3MM M OCOOCHHOCTSAX KJIETKH, OpraHu3Ma, IOy,
OMOLIEHO3a, SKOCUCTEMBI, O BBIIAIOIINXCS HAYUHBIX JOCTHXKEHUSAX, COBPEMEHHBIX
UCCIIEIOBAaHUSIX B OMOJIOTUH, IPUKIIATHBIX acleKTax OMOJOTrMYecKUX 3HaHUM. J{is
pa3BUTHS M TOJAJEpKaHUS HHTepeca OOydaromuxcsd K OHOJOTMH Hapsiay co
3HAYUTEIBHBIM O0BEMOM TEOPETUUYECKOI0 MaTepuala B COAEPKaHUMU MPOTPaMMBbI
no OHMOJIOTMH MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJICHMS M PAa3BUTHS
TOM uau MHOW oOjacTu OWOJIOTHH, BKIAJAOM OTEUECTBEHHBIX M 3apyOeKHBIX
YUEHBIX B PEIICHUE BAXKHEUITNX OMOJOTHUYECKUX U IKOJIOTUYECKUX MTPOOIIEM.



Lenb n3yuenus yueOHnoro npenmera «buonorus» Ha yriyOJn€HHOM YPOBHE —
OBIAJICHUE  OOYyYalOUIMMHCS  3HAaHUSAMU O  CTPYKTYpPHO-(QYHKIIMOHATHHON
OpraHM3allMd >KUBBIX CHCTEM PAa3HOTO0 paHra M MNPUOOPETEHHE YMEHHM
UCIIOJIb30BaTh 3TH 3HaHUS B (JOPMUPOBAHMU HMHTEpECa K ONpeAesEHHON o0sacTu
npo(eCCUOHATIBHON JIESITEIbHOCTH, CBSI3aHHOW C OHOJIOTHMEH, WM K BBIOODPY
y4eOHOT0 3aBeICHUS IS IPOIOJIKEHHSI OMOJIOTUYECKOTO 00pa30BaHusI.

JlocTikeHne 1enu u3ydeHus ydyeOHoro nmnpeamera «buosorus» Ha
yIi1yOIEHHOM YPOBHE 00€CTIEUMBACTCS PELICHUEM CIIEYIOIIMX 3a/1a4:

OCBOEHHUE O0YYAIOIIMMHUCA CUCTEMbI OMOJOTMYECKUX 3HAHUI: 00 OCHOBHBIX
OMOJIOTMUECKUX TEOPHSX, KOHLUENIUAX, TUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
npaBuiax, COCTaBISAIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KAPTUHY MHUPA; O
CTPOEHUH, MHOTO0Opa3uu MU OCOOCHHOCTSX OWOJOTHYECKUX CHCTeM (KJICTKa,
OpraHu3M, MONyJsALus, BU, OMOreoneHos3, ouocdepa); 0 BbIIAOMUXCS OTKPHITUAX
Y COBPEMEHHBIX MCCIIE0BAaHUAX B OMOJIOTUY;

O3HAKOMJIEHUE OOYy4YaloIMXCd C METOJAMH IIO3HAHMS JKUBOW MPHUPOIBIL:
UCCJIEIOBATENICKUMU  METOJaMU  OMOJIOTUYECKHX HayK (MOJEKYJISIpHOW U
KJIETOYHOM OHMOJIOTUH, SMOPHOJIOTMM W OHOJOTUM pPA3BUTHS, TE€HETHUKU U
CEeJICKIIMM, OWOTEXHOJOTUM U CHUHTETHYECKOM OHOJIOTHMH, MAaJI€OHTOJIOTHUH,
HKOJIOTUM);  METOJJaMH  CaMOCTOSITEJIBHOTO  IPOBEAEHUS  OMOJOTHYECKHX
UCCIEeNOBaHU B JabopaTopum M B mpupoje (HaOmoJaeHue, H3MEpEHue,
AKCIIEPUMEHT, MOJICTMPOBAHUE);

OBJIaZIcHUE OOYyYalOIUMUCS YMEHHUSIMHU: CAMOCTOATEIBHO  HaXOJWTh,
aHaJIM3UPOBATh M HCIIOJIb30BATh OMOJIOIMUYECKYI0 HH(QOPMAIMIO; T0JIb30BAThCS
OMOJOTUYECKOW TEPMUHOJIOTHEH M CUMBOJIMKOM; YCTAaHaBIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHMOJIOTUM M  COLMAIBHO-3KOHOMUYECKUMH M  HKOJIOTHYECKUMU
npoOjemMaMu 4YeJOBEYECTBA; OLICHUBATh MOCIEACTBUS CBOEH NIEATENbHOCTH I10
OTHOILIIEHUIO K OKpY)Karolled NpUpOAHOM cpene, COOCTBEHHOMY 3/10POBBIO U
3I0POBBIO  OKPY)KAIOIIUX  JIIOJICH; OOOCHOBBIBaTH W COOMIOJATH  MEPBI
npoPUIaKTUKA MH(QEKIIMOHHBIX 3a00J€BaHUl, MPaBUIa MOBEACHUS B MPUPOJE U
oOecrieyeHus: 6€30MaCHOCTH COOCTBEHHOM KU3HENEATEIbHOCTH B UPE3BBIYATHBIX
CUTyallUsIX ~TMPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa; XapaKTepu30BaTh
COBpEMEHHbBIE HayYHbIE OTKPBITUS B 001aCTH OHOJIOTUH;

pa3BUTHE Y O0YYaAIOIIUXCS MHTEIJIEKTYabHBIX U TBOPUECKUX CIIOCOOHOCTEN
B IMpOIlECCEe 3HAKOMCTBA C BBIJIAIOMIMMHUCS OTKPBITUSIMU M COBPEMEHHBIMU
UCCJIEIOBAHUSIMU B OHMOJIOTHM, PEIIAEMBIMU €10 MpOOJIeMaMH, METOJ0JIOrHei
OMOJIOTMYECKOTO UCCJIEI0BAHMSI, IIPOBEICHHUS AKCIIEPUMEHTAIBHBIX
UCCIIEIOBaHMM, peleHus] OMOJIOTUYECKUX 3a/1ay, MOAEIUPOBAaHUS OMOIOTHUYECKUX
00BEKTOB U MPOIIECCOB;



BOCITUTAHUE y 00YYAIOMUXCS IIEHHOCTHOTO OTHOIIEHUS K KUBOW MPHUPOJIE B
IEJIOM M K OTJICTHHBIM €€ 00BbEKTaM U SIBJICHUSM; (OPMHUPOBAHUE IKOJIOTUUECKOH,
TEHETUYECKOM TPaMOTHOCTH, OOIINEH KyJIbTyphl TIOBEIACHUS B IPHUPOJE;
MHTErPallii €CTECTBEHHO-HAYYHbIX 3HAHUN;

npuoOpeTeHrue  OOy4YaroIMIMMHUCS  KOMIIETEHTHOCTH B PAIlMOHAILHOM
MIPUPOIOIIOIL30BaHNN (COOJIO/ICHNE TIPAaBWJI TOBEICHUS B TPHUPOJIE, OXPAHBI
BUJIOB, DKOCUCTEM, Onocheprl), COXpaHEHUU COOCTBEHHOTO 3J0POBBS U 37I0POBbSI
OKpYXKaIOIIUX  Jrojied  (coOmromeHuss Mep NporiakThku — 3a00JieBaHUH,
oOecrieueHne 0€30MaCHOCTH KU3HENESITEIbHOCTH B YPE3BbIUAMHBIX CHUTYaIUAX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  MCIOJb30BaHUS
OMOJOrMYECKUX 3HAHUW U YMEHUH B TOBCEAHEBHOM JKU3HU;

CO37JaHWE  YCIOBHUH  JUIsI  OCO3HAHHOTO  BBIOOpa  OOYYarOMUMUCS
WHIUBUTy aJIbHON oOpazoBarenbHON TPaeKTOPUH, CIOCOOCTBYIOIIIEH
nocJeytonemMy npo(ecCHOHaTbHOMY CaMOOIPEACICHUIO, B COOTBETCTBUU C
WHIUBUTYyAIbHBIMUA HHTEPECAMH U IIOTPEOHOCTSIMHU PETHOHA.

OO111ee YMCI0 YacoB, OTBEICHHBIX HA M3y4YeHHE OMOJIOTMU Ha YIIIyOJIEeHHOM
YpOBHE CpelHero odiero oopazoBanusi, coctapisier 204 yaca: B 10 kiacce — 102
yaca (3 4aca B Heneno), B 11 kiacce — 102 yaca (3 yaca B Hezelo).

OT60p opraHu3arMoOHHBIX (OPM, METOJOB U CPEJICTB OOyUYCHHS OHOJIOTHHU
OCYIIECTBIISETCSA ¢ YIETOM CHEIU(UKH €ro COJAep)KaHWs W HaMpaBJICHHOCTH Ha
MPOJIOJDKEHNE  OMOJIOTHYECKOTO 00pa3oBaHWS B  OpTaHM3AIUAX  CPEIHETrO
po(eCCHOHANIBEHOTO U BBICIIETO 00pa30BaHUs.

OO0s13aTeIBbHBIM YCIIOBUEM MPU O0YYCHUH OMOJIOTHH Ha YIITyOJEHHOM YPOBHE
SBJIIETCSI TIPOBENICHUE JTA0OPATOPHBIX M TpakTU4Yeckux padot. Taxxke ydactue
OOyYaroIMXCs B BBIMOJTHCHUU TPOSKTHBIX M YYeOHO-HMCCIEA0BATEILCKUX PadoT,
TEeMaTHKa KOTOPBIX OMPEIACIACTCS ydYUTEJIEM Ha OCHOBE HWMCIOIIHUXCS
MaTepHaTbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBUM.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Copnep:kanue IporpaMMbl, BBIICIICHHOE KYPCUBOM, HE BXOIUT B NPOBEPKY
rocyaapcTBeHHou utoroBoit arrecranuu (I'MA).

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHass OuoJsiorusi — KOMIUIeKCHasi Hayka. Kpartkas uctopusi pa3BUTHs
Ouosiornu.  buojmornueckue HaykKM U U3y4yaeMble UMM IPOOJIEMBI.
OyHIaMEHTAIbHbIC, TPUKIAJHBIE M TMOUCKOBBIE HAy4YHBIE HCCIECIOBAaHUS B
OHOJIOTHH.

3HadeHre OMOJOrur B (POPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOU
kaptuabl mupa. [Ipodeccun, cBsizanHbie ¢ Ouonoruei. 3HaueHHE OUOJIOTHUU B
MIPAKTUYECKON JECATCIIBHOCTA 4YEJOBEKA: MEIUIIMHE, CEIbCKOM XO3SMCTBE,
MPOMBIIIJIEHHOCTH, OXPAaHE MPUPOJIBI.

JlemoHcTpanuu

[Toptpetsi: Apucrotensb, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. dapsuH,
VY. I'apseii, I'. Menaens, B. U. Bepuaackuii, U. I1. [TaBnos, . 1. Meunukos, H.
. Basunos, H. B. Tumodees-Pecosckuit, JIx. Yorcon, ®@. Kpuk, /. K. benses.

Tabmuubl U cxembl: «CBsi3b OMOJIOTMHM C JIpYyruMU Haykamuy, «Cucrema
OMOJOTUYECKUX HAYK.

Tema 2. 7KuBble cucTeMbI U UX U3YyYeHHUE

JKuBble cucTteMbl Kak mpeaMer u3zydeHuss Ouonoruu. CBONCTBa >KUBBIX
CHUCTEM: €IMHCTBO XHMHUYECKOTO COCTaBa, JHCKPETHOCTh U IEJIOCTHOCTb,
CI0KHOCTb M YIOPSAIOYEHHOCTb CTPYKTYPbI, OTKPBITOCTh, CaMOOpPTraHU3alusl,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTD, U3MEHYMBOCTD, POCT U PA3BUTHE.

YpoBHM OpraHu3alyi SKUBBIX CHCTEM: MOJEKYJIAPHBIM, KIECTOYHBIN,
TKaHEBBIH, OPTaHU3MEHHBIM, MOMYJISILIMOHHO-BU0BOM, AKOCUCTEMHBIN
(Ouoreouenotuveckuit), Ouochepusiii. Ilpoueccbl, NpPOUCXOIAIIME B KHUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >KKMBOro. JKWM3HB Kak (opMa CyIIecTBOBAHUS
Marepun. Hayku, n3yyaroire >KkMBbl€ CUCTEMBI HA Pa3HBIX YPOBHIX OPraHU3ALNU.

N3yuyenue xuBbIx cucteM. MeToasl Ouosornueckod Hayku. HaOmronenwue,
M3MEpPEHME, IKCIIEPUMEHT, CUCTEMATU3alus, MeTaaHanus3. [lonarue o 3aBUCUMON U
He3aBUCUMOM TmiepeMeHHOU. IlnaHupoBanme »skcnepumenta. IloctaHoBka u
npoBepka rumnote3. HyneBas rumote3a. [lonsTie BRIOOPKH M €€ TOCTOBEPHOCTD.
Pa3bpoc B Ouosormueckux gaHHBIX. OIlEHKa JOCTOBEPHOCTH MOJYYEHHBIX
pe3ynbTaTtoB. [IpuumHBI HCKaXXEHUSA Ppe3yJIbTATOB JSKcrnepuMeHTa. lloHartue
CTaTUCTUYECKOTO TECTA.

JleMoHcTpanuu



Tabmumpt u cxembl: «OCHOBHBIE TpPU3HAKU >KU3HWY», «buonornueckue
cucteMbl», «CBOHCTBa KUBOM MaTepun», «YPOBHU OpraHU3alUUd KUBOU
npupoas», «CTpoeHHe MKUBOTHOM KIETKH», «TKaHU MKUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHuszmay», «buoreoinenos», «buochepa», «Metobl
U3YUYEHHUS )KUBOU IPUPOIBD».

O6opynoBanue:  ynabopaTopHoe  OOOpydOBaHHME  JJisi  MOPOBEACHUS
HaOII0/ICHUH, U3MEPEHUH, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30BaHWE pPa3IUYHBIX METONOB IpH
W3YUYEHUH JKUBBIX CHCTEM.

Tema 3. BuoJsiorust KJIeTKH

Kimerka — CTpyKTypHO-QYHKUMOHAJIbHAsI e€QuHULA KuBoro. lcropus
oTkpbITus kietku. Paboter P. I'yka, A. Jleenryka. Knetounas teopus (T. I1IBanH,
M. Ilneiinen, P. BupxoB). OCHOBHBIE IOJOXKEHHUS COBPEMEHHON KJICTOUHOM
TEOPUHU.

Metoapl  MOJIGKYJISIPHOM M KJIETOYHOM  OMOJIOTMH:  MHKPOCKOIIHS,
xpoMarorpadusi, 31eKTpodope3, METOJI MEYEHBIX aTOMOB, AU(PEepeHInaNbHOE
HEHTPU(PYTUPOBAHUE, KYJIbTUBUPOBAHUE KIETOK. M3yuenue ¢uxcuposannvix
Kaemox. DIEKTpOHHass MUKpockonus. Kongokanvnas muxkpockonus. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemox.

JleMoHCTpauumn

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

Tabmuibl u cxembl: «CBETOBON MHKPOCKOID, «DIEKTPOHHBIM MUKPOCKOID»,
«HMcTopus pa3BUTUA METOL0B MUKPOCKOIIUN.

OOopyioBaHHE: CBETOBOM MMKPOCKOI, MHKpPOIpEnaparbl pacTUTENbHbIX,
YKUBOTHBIX U OaKTEPUAIbHBIX KIETOK.

IIpakTuyeckass padora «U3yueHue METONOB KIETOYHON OUOIOTHU
(xpomatorpadusi, saexrpodopes, auddepeHmaIbHoe EHTPUGYTUPOBAHUE,
ITLIP)».

Tema 4. Xumuueckasi Opranu3aums KJICTKH

XUMHUUYECKHIM COCTaB KJIETKU. Makpo-, MUKPO- U YJIbTPAMHUKPOIJIEMEHTHI.
Bozma u e€ ponb Kak pacTBOpPUTEN, PEareHTa, ydacTue B CTPYKTYPUPOBAHUHU
KJIETKH, TEIUIOperyssiuuu. MuHepaabHble BEIIeCTBa KJIETKH, MX OMOJIOTHYecKas
posb. Posib KAaTHOHOB ¥ aHMOHOB B KJIETKE.

Opranuyeckne BelIECTBA KIETKUA. buosiormyeckue mnonumepsl. benku.
AMUHOKHUCIOTHBIA cocTaB 06enkoB. CTpyKTypbl OenkoBoi Mosekysnbl. [lepBuunas
CTpyKTypa Oenka, NenTuaHas CBsI3b. BTopuuHas, TpeTHuHas, YeTBEpTUYHAsS
cTpykTypsl. [lenatypamnus. CpoiictBa OenkoB. Kiaccudpukauus Oenkos.
buonornyeckue Qynkuun 0enkoB. IIpuonsi.



YraeBoasl. MoHOCaxapu/bl, AUCaXapuibl, OJIMTOCAXapPUIAbl U TOJIHCAXaPU/IBIL.
OOmuit  mnaH cTpoeHus ©  (U3HKO-XMMHUYECKHE CBOWCTBA  YIJIEBOJOB.
buonornueckue GyHKIIUU YTIIEBOJOB.

Jlununpl. M'mapodunbHO-THApPOGOOHBIE CBOMCTBa. Kitaccubukaiys TUIUI0B.
Tpurnuuepunbl, QocPoaunuasl, BOCKH, cTepouibl. buomornueckue QyHKIUU
aunuoB. OO1Me cBoWCTBa OMOJOTHYECKIX MEMOpaH — TEKY4YeCTh, CIIOCOOHOCTH K
CaMO3aMBbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hyxnennoseie kucnotel. JJHK u PHK. CrpoeHne HyKIEHHOBBIX KHCIIOT.
Hyxneorunpl. Ilpunnun kommiementapuoct. IlpaBuno Yapradda. Ctpykrypa
JAHK — nBoiinast cnupans. MecroHaxoxaeHue u ouonornueckue pynknum JTHK.
Bunel PHK. ®yukunn PHK B kitetke.

Crpoenue moisekynsl AT®. Makposprudyeckue cBsizu B Moiiekyine ATO.
buonornyeckue pynkunun AT®. BoccTaHOBIEHHBIE IEPEHOCUMKU, UX (DYHKIIUH B
Kietke. [Jlpyeue uyxneozuompugocgpamovr (HT®). Cexenuponanue JIHK.
Memoowl cenomuxu, mpancKpunmoMuKuy, nPomeoMuKU.

CrpykrypHas Ouojorusi: OMOXUMHUYECKHE U OMO(pU3UYECKUE HCCIIEA0BaHUS
COCTaBa U MPOCTPAHCTBEHHOW CTPYKTYphl OuOMOJeKyd. Moodenuposarnue
CMPYKmMypsl U QYHKYUl OUOMONEKVI U UX KOMNieKkco8. KomnbromepHulil ousaiin u
OpeanHuyecKull cunme3s OUOMONEKY U UX HENPUPOOHBIX AHAN0208.

JleMoHCTpauumn

[Toptpertsr: JI. [Tomunr, Jx. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pankiuH,
®. Conrep, C. [Ipy3unep.

Hunarpammer:  «PacnpeneneHne XMMUYECKHX JJEMEHTOB B HEXUBOU
npupoie», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOEY.

Tabmuel u cxembl: «llepuonuueckass TabauIla XUMUYECKUX DJIEMEHTOBY,
«CTpoeHue MOJIeKyJbl BOJbI», «BemiectBa B coctaBe opraHuzmoBy, «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€lIKOBOM MOJIeKyJbl», «CTpoeHHEe MOJIEKYI
yrieBonoBy, «CTpoeHre MoyieKyn JHUnuaoB», «HyKIEeMHOBBIE KHUCIOTBI»,
«Ctpoenue Monekyasl ATOy.

OO0opynoBaHHE: XUMUYECKAs TOCYAa U 000PYI0BaHKE.

JlaGopaTopHasi padora «O0HapyxeHUE OCJIIKOB C TTOMOIIbIO KaU€CTBEHHBIX
peaKIii».

JlabopaTtopnass  pabora  «lccienoBaHue — HYKJIEHMHOBBIX  KHCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOB).

Tema 5. Crpoenne u QyHKIUM KJICTKH

Tumnbel KIETOK: 3yKapuoTHYecKas U Tmpokapuotuyeckas. CTpyKTypHO-
GbyHKIIMOHATBHBIE 00pa30BaHUS KIETKH.



CtpoeHne mpoKapuoTHIeCKOM KIeTKu. KineTouHas creHka OakTepuii U apXxei.
Oco0eHHOCTH CTpOEHUs] TeTepoTpO(PHON U aBTOTPOPHON MPOKAPUOTHUECKUX
KJIETOK. MeCTO U poJib MPOKApUOT B OMOILIEHO3aX.

Crpoenue U (GYHKIIHMOHUPOBAHUE AYKapHUOTUYECKOU KJIETKHU.
[lnazmatuueckass wmemOpana (masmanemMma). CTpykTypa —IJIa3MaTHYeCKOU
MeMOpanbl. TpaHcOpT BELIECTB Yepe3 IIa3MaTUYECKyt0 MEMOpaHy: NMacCUBHBIN
(muddy3us, obneruéunas auddys3us), aKTUBHBINA (IIEPBUYHBIN U BTOPUYHBIN
aKTUBHBIK TpaHcropT). Ilomymponunaemocth wmeMOpanbl. PabGoTta HaTpuii-
KaJIMEBOI'0 Hacoca. DHJOLMTO3: MUHOLMTO3, (harormTo3. Dk3omuTo3. Kierounas
creHka. CTpykTypa U QyHKIMH KIETOYHOW CTEHKU PACTEHHM, rprOOB.

[Huromnna3zma. [{uro3ons. [utockenet. JBuxkenune nuromnia3Mbl. OpraHou bl
kieTkdn. OnHOMeMOpaHHBIE OpPraHoubl KIETKU: JHAOIUIa3MAaTHYeCKas CeTh
(OIIC), anmapar I'onpaxu, JTU30COMBI, UX CTPOCHHE U (PYHKIHMH. B3anuMocBs3b
OJTHOMEMOpaHHBIX OpPraHOUAOB KiIETKH. CTpOeHHE TpaHyJsIpHOTO PETUKYIyMa.
Mexanusm nanpasnenusi 6eakos ¢ IIIC. CuHte3 pacTBOpuMbIX OenkoB. CHUHTE3
KJIETOYHbIX ~ MeMOpaH. [maakuil  (arpaHyisipHbIA)  SHAOIUIA3MATHYECKUI
petukyinyM. CekperopHas QyHkuus anmnapata ['onbmxu. Moougurkayus 6enkos 6
annapame [onvoxcu. Copmuposka 6enxkos 6 annapame [ onvoxcu. Tpancmopt
BEILECTB B KJIETKE. Bakyosn pacTuTenbHbIX KIeTOK. KieTounslii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpraHOMJBI  KIJIETKM:  MHUTOXOHIPHM,  IUIACTHJBI.
Ilpoucxoorcoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoenne W (QyHKIMHW MHUTOXOHIpuM u rmuiactul. [lepBuunsie,
BTOPUYHBIE U  CIIOXKHBIE  IJIACTUABl  (OTOCHUHTE3UPYIOUIUX  IYKApPHUOT.
XJI0pOIIACThI, XPOMOIIACTHI, JIEUKOIIACTHI BBICIIMX PACTEHUMN.

HememOpanHubie opraHouabl kiaeTku CTpoeHue U (PyHKIIMM HEMEMOpPaHHBIX
OpraHoOUJI0B KJIETKH. Pubocomsl. Ilpomescymounvie Gunamenmeoi.
MuxkpodunamenTsl. AxkmuHosvie Muxkpoguiamenmol. MBbIlIEUHbIE  KIETKH.
Axmunogvle KOMNOHenmbl Hemblueunblx Kiemok. MukpotpyOouku. KieTouynsrit
ueHtp. CrpoeHMe U JBUKEHUE KIYTUKOB W pecHUYEK. MUKpOTpyOOUKH
uuToruiasmel. LleHTpuons. benku, accoyuuposanmvie ¢ MUKpopuiameHmamu u
muxpompyboukamu. Momopnule 6enxu.

SAnpo. OGonouka siipa, XpOMaTUH, KapHoIlia3Ma, SAPBIILIKH, UX CTPOCHHUE U
bynkuuu. SnepHpiii O0enkoBbI MaTpukc. IIpocTpaHCTBEHHOE pPaCHOJIOKECHHE
XpOMOCOM B HWHTeppa3HOM sifipe. Idyxpomamun u cemepoxpomamun. benku
XpoMaTUHA — THUCTOHBL. /JluHamuka s0epHoU 00010uKu 6 mumose. AHoepHblil
Mparcnopm.

Kiierounsle BkitoueHusi. CpaBHUTENIbHAS XapaKTEPUCTUKA KIETOK 3YKapUOT
(pacTUTEnBHOM, )KUBOTHOM, TPUOHON).

JdemoHcTpanuu



[Toptpetsr: K.C. MepexkoBckuii, JI. Maprymmuc.

Tabmuubr u cxembl: «CTpoeHUE DYKApUOTHUECKOW KieTkm», «CTpoeHme
JKUBOTHOM  KJeTKW», «CTpoeHHe  pacTUTENbHOW  KieTku», «CTpoeHue
MUTOXOHAPUNY, «A1po», «CTpoeHne MPOKAPUOTUYECKON KIETKI.

O6opyioBaHuEe: CBETOBOM MHMKPOCKOI, MHKpPOIpEnaparbl pacTUTENbHbIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaThl OaKTepUaIbHbIX KIETOK.

Jlabopatopnass padora «l3yyeHue CTpPOEHHSI KIETOK pa3IMYHBIX
OpTaHU3MOB.

IIpakTHueckasi padora «l3yueHue CBOMCTB KJIETOUHOH MEMOpaHbBD».

JlabopaTtopnasi padora «lccnegoBaHue IIa3MOJIM3a W JAEIUIA3MOJIM3a B
PACTUTENbHBIX KIIETKaX».

IIpakTnyeckas  padora  «l3ydyeHue  [OBWKEHHS  LUTOIUIA3Mbl B
PACTUTENIBHBIX KIETKAX).

Tema 6. O0OMeH BelecTB M NMpeBpalleHNe JHEPTHH B KJIETKe

AcCCUMUIISALINS U JTUCCUMIIISIITUS — JIBE€ CTOPOHBI MeTaboau3ma. Tumnbsl ooOMeHa
BEILIECTB: aBTOTPO(HBIN M reTepoTpodHBIM. YyacTue KUCIOpoJa B OOMEHHBIX
npoleccax. OJHepreruueckoe obOecrneueHre KieTku: mnpeBpanieHne AT B
OOMeHHBIX Tpoueccax. DepMEeHTATUBHBIN XapakTep peakuid KJIETOYHOTO
Merabonu3ma. DepMeHThl, WX CTPOCHHE, CBOWCTBA W MEXAHU3M JCHCTBUS.
Kodepmentsl. Otinuusi pepMeHTOB OT HEOPraHMYECKUX KaTain3aTtopoB. benku-
aKTUBATOPbl U OEIKU-UHTMOUTOPHI. 3aBUCUMOCTb CKOPOCTH (DPEepMEHTATHBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBIA CHHTE3 OPraHUYECKUMX BEIIECTB B KiEeTKe. DOTOCHHTES.
AHOoKcucenHblll U OKcuceHHblll omocunmes )y obaxkmeputi. Ceemocoouparoujue
nueMeHmovl U NUSMEHMbl peakyuoHHo2o yeumpa. Ponb XJIOpOIIacToB B Mpouecce
dbotocunTeza. CBetoBas u TeMHOBas gasbl. Pomoovixanue, Cs, C,. u CAM-munwi
gdomocunmesa. IlponyktuBHOCTh (hoTOCHHTE3a. BiusHue pa3nuuHbX (HakTOpOB
Ha CKOpOCTh (poTocuHTE3a. 3HaUeHHE (POTOCUHTE3A.

XEeMOCHUHTE3. Pa3noo0Opasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTPUPULUPYIOIIHE OaKTepuH, >KeIe300aKTepuu, CepoOaKTEpPHHU, BOJOPOAHBIC
OakTepuu. 3HaYEHUE XEMOCUHTE3A.

AHaspoOHbIe opranu3Mbl. Bumasl Opoxenus. I[IpoaykTel OpokeHHS U UX
WCIIOJIb30BAHUE YEJIIOBEKOM. AHA’pOOHbIE MUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUH U BO30YAUTEIHN OOJIE3HEH.

AspoOHbIe OpTraHU3MBI. Oransl JHEPreTUYECKOIO oOMeHa.
[ToaroroBHUTENBHBIN 3TaM. [ THKOIN3 — OECKUCIOPOIHOE PACIICIICHHUE TIIFOKO3HI.

buonornueckoe OKUCIEHUE, WA KIETOYHOE JIIXaHUE. POb MUTOXOHIAPUY B
npoiieccax ouonornyeckoro okucnenus. [{uknmnueckue peakun. OKUCIUTEITEHOE
dbochopunupoBanue. Ouepeus memopannoz2o epaduenma npomonos. Cunmes



AT®D: paboma npomonuou ATD-cunmaszwi. IlpeumyinecTBa a’poOHOTO IMyTH
oOMeHa BeIecTB nepes aHadpOoOHBIM. DPPEKTHBHOCTh SHEPTETHUECKOTO OOMEHA.

JleMoHCTpanun

[Toptpersr: k. IIpuctmu, K. A. Tumupszes, C. H. Bunorpaackuii, B. A.
Ourenerapar, [1. Mutuemn, I'. A. 3aBap3uH.

Tabmuibr u cxeMbl: «DOTOCHHTE3Y», « JHEPreTHUECKU 00MeH», «brocunTes
oenka», «CtpoeHune pepMeHTa», « XeMOCUHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYIOBaHUE MJIsI MPUTOTOBIICHHUS
MIOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENAapaToB.

JlaGopaTropnass  padora «l3ydeHue  KaTaJIUTUYECKOW  aKTUBHOCTH
dbepMeHTOB (Ha MPUMEPE aMIIIa3bl UK KaTajiasbl)y.

JlaGopaTtopnas pa6ora «U3ydeHue (¢EepMEHTATUBHOTO paCIIEIICHUS
MEPOKCH/IA BOJIOPO/Ia B PACTUTENIBHBIX U dKUBOTHBIX KIIETKAX).

Jlabopatopuass paGora «CpaBHeHue mporeccoB  (GOTOCHHTE3a U
XEMOCHHTE3a».

JlabGopaTopHasi padora «CpaBHEeHHUE MPOIECCOB OPOKECHUS U ABIXAHUS.

Tema 7. HaciiencrBennasi uHgopmanus U peaju3anus eé B KJIeTKe

Peakunn mMarpudHoro cuHre3a. [IpuHUIKN KOMIUIEMEHTAPHOCTH B PEAKLIHSIX
MaTpUYHOTO CUHTe3a. Peanuzanus HacneacTBeHHOW HpopManuu. ['eHeTnueckuit
KOJZ, €ro cBoucrBa. TpaHckpunuus — wmartpuunbli cuHTe3 PHK. IlpuHnmmsr
TPAHCKPUIIUU: KOMIUIEMEHTAPHOCTh, AHTUMNAPAUICILHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuynvix PHK 6 sykapuomuueckoti kiemke. Hexooupyrowue PHK.

Tpancnsius u e€ stanbl. Yuactue TpancnoptHbix PHK B 6nocunTtese Genka.
VYcnousi 6uocunte3a Oenka. KomupoBanwe amuHOkuCioT. Pomb pubocom B
onocuHTe3e Oenka.

Cogpemennvie npedcmasieHus o cmpoenuu 2enog. OpraHuzanus reHoma y
MPOKAPUOT U 3YKApHUOT. Peryisiusi akTUBHOCTHM T'€HOB Yy MpOKapuoT. l'mmoresza
onepoHa (®. Kakob, XK. MaHo). MonexynapHvie mexanuzmvl IKCNpeccuu 2eHo8 y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomul 2enog. Perynsuus 0OMEHHBIX
IIPOIIECCOB B KieTke. KiieTounblil romeocTas.

Bupychl — HekeTouHble (hOPMBI )KU3HU U O0UTaTHBIC Mapa3uThl. CTpoeHue
MIPOCTHIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruoharoB. JKu3HeHHblU YUK
JHK-cooepocawux eupycos, PHK-codepocawux eupycos, 6axkmepuoghazos.
Obpamuas mpanckpunyus, peeepmasd, UHmezpasda.

BupycHbie 3a0oneBaHusi yenoBeka, >KMBOTHBIX, pacteHuil. CITN, COVID-
19, conmanbHbIe 1 MEIUIIMHCKUE TTPOOIIEMBI.

buoungopmamuka: unmeepayus u ananuz oonvwux maccusos («bigdatay)
CMpYKmypHuix buonocudeckux oannwix. Hanomexnonoeuu 6 ouonozuu u meouyuHe.
Ilpoepammupyemvie pynkyuu 6eakos. Cnocodvl 00cmasKu 1eKapcms.



JleMoHCTpanun

[Toptpetsr: H. K. Konsuos, /1. . IBanOBCKHIA.

Tabmuubr u cxembl: «brocunTtes O6enkay, «['eHeTnyeckuit Kom», «BUpych»,
«baktepuodarm.

IIpakTnueckas padora «Co3naHue MOAEIN BUPYCAY.

Tema 8. ZKu3HeHHbIN HUKJI KJICTKHU

Knerounplii 1uki, ero mepuoabpl W peryisnus. Wutepdaza u  MUTO3.
Oco0eHHOCTH TpolieccoB, MpoTekaliux B uHTepdaze. [loAroTroBka KIETKH K
nenenuro.  [IpecunteTndyeckuii  (MMOCTMUTOTUYECKHUM),  CHHTETHYECKHH U
MOCTCUHTETUYECKUH (MPEMUTOTUYECKUI) TIEPUOIbI UHTEP(DA3HI.

Martpuunbin cunres JAHK — perumkanuma. [Ipuanuner perumkanyu JITHK:
KOMIUJIEMEHTAPHOCTh,  ITOJYKOHCEPBATHUBHBIA  CHUHTE3, AHTUNAPAJUIEIbHOCTD.
Mexanusm permkanuu JTHK. Xpomocombl. CtpoeHue xpomocoM. Ternomepsl u
TeoMepaza. XPOMOCOMHBIM Ha0Op KIETKM — KapuOTHUIl. JIUIJIOWIHBIA W
rarionaHbell  HaObOpel  XpomocoM. ['oMonormusnsle xpoMocombl. [lojoBbie
XPOMOCOMBI.

[enenne xmetkn — wmuTo3. CTaguy MHUTO3a MU MPOUCXOIAIINE B HUX
nporeccel. Tunbel Muto3a. KapuoknHe3 u nuToknHe3. buosiornueckoe 3HaueHUE
MHTO3a.

Perynsiumss mutotndeckoro nmkia kiuetku. [Iporpammupyemas KineTtodyHas
rudeb — anomnTo3.

Knerounoe sapo, XpoMocombl, (DyHKIMOHAIbHAs TeHOMHKA. Mexanusmuol
npoaughepayuu, oughgpepenyuposku, cmaperus u eubenu kKiemok. «lL{ugposas
KiemKkay» — ououngopmamuyeckue mooenu QyHKYUOHUPOBAHUS KIeMKU.

JleMoHCTpauumn

Tabnuupl 1 cxeMbl: <«OKW3HEHHBIM UK KIETKW», «Mwuto3y», «CTpoeHue
xpomocom», «Permukarus JTHK.

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpOTIpenapathl: «MHUTO3 B KJIeTKaxX
KOPEIIIKA JTyKay.

JlaGoparopnass  padora  «l3ydeHue  XpoMOCOM  Ha  TOTOBBIX
MHKpOITpEenapaTax.

JlabopaTtopnasi padora «HabmoneHre MuTO3a B KJIETKaX KOHUYMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKPOIIPENApaTax).

Tema 9. Crpoenue u GpyHKUMH OPraHu3MOB

buonoruueckoe pazHooOpasue OpPraHu3MOB. OHOKJIETOYHBIE,
KOJIOHHAJIbHBIE, MHOTOKJIETOUHBIE OPTaHU3MBI.

OcoOEHHOCTH  CTPOGHHUS U IKU3HENEATCIBHOCTH  OJTHOKJIETOYHBIX
opranu3MoB. bakTepumu, apxeu, OJHOKIETOYHBIE TPUOBI, OJHOKJIETOUYHBIC
BOJIOPOCIH, APYTHU€ NPOTUCTHI. KOJIOHUAIBbHBIE OPTaHU3MBI.



B3anMoOCBs3p 4acCTE MHOTOKJIETOYHOI'O OpraHu3Ma. [KaHW, OpraHbl M
cucTeMbl opranoB. Opranusm kak enuHoe uenoe. I'omeocras.

Tkanu pacreHunid. TuIbl pacTUTENBHBIX TKaHEW: oOpa3oBaTelbHad,
IOKPOBHAs1, IPOBOJMAIIAs, OCHOBHAs, MexaHuueckas. OCOOEHHOCTH CTpOEHUS,
GyHKUMNA U paciofIOKEHHs TKaHEH B OpraHax pacTeHUH.

TkaHU JKMBOTHBIX M YE€JIOBEKA. TWIBI KUBOTHBIX TKAaHEW: DIIUTEIMAIIBbHAS,
COCUHUTENbHAs, MbIlIeyHas, HepBHas. OCOOEHHOCTHM CTpPOeHUs, (PyHKUMHA H
pacIonoKEeHUsI TKaHEH B OpraHax KUBOTHBIX U YEJIOBEKA.

Opranbel. BerertaTuBHbIE M T'€HEpaTHBHBIC OpraHbl pacteHuil. Oprasel u
CHUCTEMBI OPTaHOB JKMBOTHBIX U yejoBeKa. DyHKIIMHA OPTaHOB U CUCTEM OPTaHOB.

Onopa Tena opranu3moB. Kapkac pacrenuil. CKeneTbl OJHOKJIECTOYHBIX U
MHOTOKJIETOYHBIX XUBOTHBIX. HapyxHblii W BHyTpeHHuW ckener. CTpoeHue u
THUIIBI COCJUHEHUS] KOCTEN.

JIBrokeHue  OpraHusMoB.  JIBHKEHUME  OJHOKJIECTOYHBIX  OPraHU3MOB:
aMEOOUTHOE, KTYTUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PAaCTEHHI:
TPONU3MBl M HACTHM. JIBM)KEHHE MHOIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MbllIeyHas cucreMa. Pediiekc. CkeneTHble MBIIIIBI U UX padoTa.

IIutanne opranusmoB. lloryomeHnue BOABI, YIVIEKHCIOIO Trasa W
MUHEPAJIBHBIX BEIECTB pacTeHUAMU. IIuTaHue XKUBOTHBIX. BHyTpumnosiocTHOE U
BHYTPHUKIIETOYHOE NUIIeBapeHUe. lIuTaHne MO3BOHOYHBIX XUBOTHBIX. OTHENbI
NUIIEBAPUTENBHOIO TpakTa. [lnmeBapurenbHble kenme3bl. [lnmeBaputenbHas
CUCTEMA YEJIOBEKa.

Jpixanue opranu3moB. [[pixanue pactenuit. J[prxanue ;kuBoTHbIX. Juddysus
ra3oB 4epe3 MOBEPXHOCTh KiIeTKU. KoxkHoe apixaHue. JlpIXxaTenbHasi IOBEPXHOCTb.
KabepHoe u nérounoe apixaHue. J(pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE  YCJIOKHEHUE CTPOEHUS JIETKMX TO3BOHOYHBIX JKHBOTHBIX.
JlpixarenbHas cucTeMa 4eloBeKa. MeXaHu3M BEHTWIALMU JIETKUX Yy NTHL U
MIIeKonUTaomuX. Perymsmus npixanus. JpixarenbHble 00bEMBI.

TpaHCIIOPT BEIIECTB y OPraHU3MOB. TPaHCIOPTHBIE CUCTEMBI PACTECHHIA.
TpaHcropT BemecTB y KUBOTHBIX. KpoBeHOCHas cucrema M €€ OpraHsbl.
KpoBeHocHast cucTteMa IIO3BOHOYHBIX JKMBOTHBIX UM denoBeka. Cepare,
KPOBEHOCHBIE cOCylIbl M KpoBb. Kpyru KpoBooOpalieHus. DBOJIOLUOHHbBIE
YCIIO’KHEHHUSI CTPOEHUSI KPOBEHOCHOM CHUCTEMbI MMO3BOHOYHBIX KMBOTHBIX. PaboTa
ceplla v €€ peryJisius.

Beigenenue y opraHu3MoB. Beimenenue y pacrteHuid. Beigenenue y
KUBOTHBIX. CoOKpaTtutenbHble Bakyodau. Opransl BblaeneHus. PuibTpanus,
CeKpelrsi U 00paTHOE BCcachIBaHME KaK MEXaHU3Mbl pabOThl OPraHOB BbBIACIICHUSI.
CBs13b IOJIOCTH T€Ja C KPOBEHOCHOM M BBIIEIUTENBHON cCUCTEMaMU. Brinenenue y



MO3BOHOYHBIX JKUBOTHBIX M 4enoBeka. [louku. CtpoeHne u GyHKIIMOHUPOBAHUE
HeppoHa. OOpazoBaHUE MOYH Y YETIOBEKa.

3ammTa y OpPraHu3MOB. 3allldTa y OJIHOKJIETOYHBIX OpraHu3mMoB. CHOpHI
OakTepuil M UHUCTHI MNPOCTEHINIMUX. 3alUTa Yy MHOTOKJIETOYHBIX pacTEHUM.
Kyrukyna. CpeacTsa macCUBHOM M XUMHUYECKOU 3a1UThl. OUTOHIUIBI.

3ammTa y MHOTOKJIETOUYHBIX >KUBOTHBIX. [IOKpOBBI M HX HPOU3BOJHEIE.
3ammuTa opranu3Ma ot Oojne3Hed. UMmyHHas cucteMa uenoBeka. KiietouHblil u
I'YMOpaJbHBI HUMMYHHUTET. BpOXIEHHBIM W TPUOOPETEHHBIM crerudUIecKuii
UMMYyHUTET. Teopust KIOHaNIbHO-celekTuBHOro ummyHutera (I1. Dpnux, @. M.
bepuer, C. Tonerasa). BocnanuTtenbHbie 0OTBETHl OPraHu3MOB. Posib BpOXKIEHHOTO
UMMYHUTETA B Pa3BUTUU CHCTEMHBIX 3a00JICBaHU.

Pazgpaxxumocte u  peryisiqus y  OoprauusmoB. Pazmpaxumocts y
OJHOKJIETOYHBIX OpraHu3sMoB. Takcucel. PasgpaxuMocts U peryiasiuus y
pactenuii. PocToBble BeniecTBa U UX 3HAYCHHUE.

HepBHasi cucrema u pediekTopHas peryisius y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTHEIbl. JBOJIOLUOHHOE YCI0KHEHUE CTPOEHUS HEPBHOW CUCTEMBI
y JKMBOTHBIX. OTIIE€NbI TOJOBHOTO MO3ra MO3BOHOYHBIX JKMUBOTHBIX. Peduiexc u
pedrnexTopHas ayra. be3ycnoBHbIE U yCIOBHBIE PEIEKCHI.

['ymopanbpHast peryisiius U 3HAOKPUHHAsA CUCTEMa >KUBOTHBIX U YEJIOBEKA.
JKenespl HSHOOKPMHHOM CHUCTEMBI M WX TOPMOHBL. JleWiCTBHE TOPMOHOB.
B3auMoCBA3bp HEPBHOW M SHIOKPUHHOW cuCTeM. [ umoTanmamo-runoduiapHas
CUCTEMA.

JemoHcTpanuu

[Toptper: U. 11. I1aBnos.

Tabnuupel u cxembl: «OIHOKJIETOUHBIE BOJIOPOCIHN», «MHOTOKIETOYHBIC
Bojopocim», «bakrepumn», «lIpocrerimme», «Opranbl LIBETKOBBIX PAacTEHUN,
«CuctemMbl OpPraHoB TO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «TkaHu pacreHuit», «KopueBbie cuctembry, «CTpoeHue cTedisy,
«CTpoeHue NHCTOBOM IUIACTUHKM», «TKaHM >KMBOTHBIX», «CKEJIET 4YeIoBEKa»,
«IImmeBapurenpHas cucrema», «KpoBeHocHas cucrema», «JlpixarenbHas
cucrema», «HepBHas  cucrema», «Koxa», «Mplmeunas  cucremay,
«BpraenurenbHas cucteMa», «IHIOKpUHHAs cuctemay, «CTpOeHUE MBIIIIbDY,
«mmynurer»,  «KuiieuHononoctueie», «CxeMa  NHUTaHUS  PACTECHUI,
«KpOBEHOCHBIE CHCTEMBI IO3BOHOYHBIX JKUBOTHBIX», «CTpPOEHHE THUAPHDY,
«CtpoeHue minaHapum», «BHyTpeHHee CTpoeHHe HO0KIEBOro uepBsi», «HepBHas
cuctema peioy, «HepBHas cucrema srymku», «HepBHas — cucrtema
npecMbikatomuxcs», «HepBHas  cucrema  ntuny, «HepBHas — cuctema
MJIeKOTTUTaromux», «HepBHas cuctema yenoBeka», «Pedmexcy.



OOopyioBaHHE: CBETOBOM MHUKPOCKON, MHKpPOIpEnaparbl OJHOKJIETOYHBIX
OpraHU3MOB, MUKpONpPENapaThl TKAHEH, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIMH
HACEKOMBIX, UTJIOKOXKHX, KUBBIE IK3EMIUISIPHl KOMHATHBIX pacTeHH, repbapuu
pacTeHuil pa3HbIX OTAEJOB, BIAXHBIE Npenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJIET YEJIOBEKa,
000pyIOBaHUE JJISl IEMOHCTPALMK TOYBEHHOTO U BO3YIIHOTO MUTAHUS PACTCHUH,
pacieruieHns Kpaxmaina U OesKoB Mo IeicTBUEM (HepMEHTOB, 000pya0BaHUE IS
JEMOHCTPALUK OMBITOB N0 U3MEPEHUIO )KU3HEHHOW EMKOCTH JETKHUX, MEXaHU3Ma
JbIXaTENbHBIX JBUKEHUM, MOJIEIIM TOJIOBHOTO MO3ra Pa3JINYHbIX )KUBOTHBIX.

JlaGoparopHasi pabora «/3ydeHnue TKaHEel paCTCHUIN».

JlabopaTtopHas padora «/3yueHue TKaHel KUBOTHBIX).

JlabopaTtopHasi pabora «/3ydeHue opraHoB LIBETKOBOI'O PACTEHUS.

Tema 10. PazmHokeHUe U pa3BUTHE OPraHU3MOB

®opmbl pa3MHOXKEHHUSI OPraHU3MOB: Oecriosioe (BKIJIIOYasi BEreTaTUBHOE) U
noysioBoe. Buael  0ecronoro  pa3MHOXKEHHUSA: IOYKOBAaHUE,  CIOPYISLUS,
(dbparmMeHTanus, KIOHHPOBaHUE.

[TonoBoe pa3zmuoxkeHue. [lomoBele kieTkn, Wik rameTtsl. Meno3. Craaun
Mmeiio3a. [loBenenne xpomocoM B meio3e. Kpoccunrosep. bronorndeckuii cMbIci
Melo3a M IOJIOBOrO Imporecca. Melo3 M ero MeCTO B JKH3HEHHOM IMKJIE
OpraHU3MOB.

[IpenzapoasiieBoe pa3Buthe. ['ameToreHes y »kMBOTHBIX. [10JI0BBIE JKEIE3bI.
OOpazoBaHue U pa3BUTHE MOJOBBIX KiIeTOK. CriepMaToreHes u oorenes. CtpoeHue
MIOJIOBBIX KJIETOK.

OmionoTBOpeHHEe U 3MOPHOHAIBHOE pPAa3BUTHE JKUBOTHBIX. CHocoOblI
OIUIOIOTBOPEHUS: HApYy)HOE, BHyTpeHHee. [lapTeHorenes.

NuauBryallbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHONIOTHS — HayKa
O Pa3BUTUU OPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOTIOSUL.
Konyenyuss mopgocenos u moodenu mopghoeenesa. Cragun 3MOpHOreHe3a
KUBOTHBIX (Ha mnpumepe Jsarywku). JpoOnenwe. Tumbsl  apoOseHus.
Jlemepmunuposannoe u HedepmuHupoganuoe Opobnenue. bracmyna, munsi
onacmyn. OCOOEHHOCTH JPOOJICHUST MIIEKOMUTAIOMIUX. 3apOJABIIICBBIC JIUCTKU
(racTpynsauus). 3aKiIagKka OpraHoB U TKaHEW U3 3apOJIbIIIEBbIX JUCTKOB. B3anuMHuoe
BJIMSIHUE 4YacTe pa3BHUBAIOIIETOCS 3apojpliia (3MOpHOHANbHAS WHIYKIIHS).
3aknajka IUTaHa CTPOEHUS SKMBOTHOIO Kak pe3ysbTaT  HepapXUUECKHUX
B3aMMOJICUCTBUII TE€HOB. BrnusiHue Ha 5MOpHUOHANBHOE pa3BUTHE Pa3TUUYHBIX
(bakTOpOB OKpPY>KAIOIIEH CPEIbI.

Poct u pasButne xuBOTHBIX. [locTamOpuoHanpHBIE mepuoa. llpsmoe wu
HenpsiMoe pasBuTHe. PaszButue ¢ meramMopdo3oM |y OECHO3BOHOYHBIX U
MO3BOHOYHBIX KUBOTHBIX. bHOJOrMYeckoe 3HAYEHHUE MPSAMOrO0 M HEMPSIMOTro



pPa3BUTHS, UX PACIPOCTPAHEHUE B MPUPOAE. TUlbl pocTa KUBOTHBIX. DAKTOPHI
PETYISIMU POCTA JKUBOTHBIX M YenoBeka. CTaauu mocTIMOPHOHAIBHOTO Pa3BUTHS
y )KMBOTHBIX U 4esioBeka. [leprnopl oHTOreHe3a uenoBeka. CTapeHue u CMepTh Kak
OMOJIOTUYECKUE MPOLIECCHI.

PasMHoxeHne u paszputue pacteHuil. ['amerodutr m cropodur. Meiio3 B
KU3HCHHOM TMKJIe pacTeHuil. (OOpa3oBaHue crmop B TMporecce Menosa.
['ameTtorene3 y pacteHud. OIIOAOTBOPEHUE M PA3BUTHE PACTUTEIbHBIX
opraHu3MoB. J[BoiiHOE OIJI0IOTBOPEHHE Y LIBETKOBBIX pacTeHuil. OOpa3oBaHue U
pa3BUTHE CEMEHU.

MexaHu3MBbl pETYISLIUA OHTOT€HE3a Y PACTEHUN U )KUBOTHBIX.

JleMoHCTpanun

[Toptpetsr: C. I'. HaBamun, X. [llneman.

Tabmuubr u cxembl: «BereratuBHoe pasMHoOkeHHe», «Tumbl Oecmonoro
pa3MHOXKEHUD», «Pa3MHOXKEHUE XJIAMUAOMOHAIb», «Pa3MHOKEHHE 3BIIICHBDY,
«Pa3MHO)eHue TuapbDy, «Menosy, «XpoMocoMbly, «l'amerorenesy», «CTpoeHue
ANIEKIETKH U criepMaTo3oniay, «OCHOBHBIE CTaAuU OHTOreHe3a», «lIpsmoe u
HenpsiMoe pa3BuTue», «Pa3zButhe wmaiickoro xyka», «Pa3Butue capanumy,
«Pa3BuTne nATymKn», «JIBOMHOE OIUIONOTBOPEHHE Y ILIBETKOBBIX PACTECHUI»,
«CTpoeHue cemMsiH OJTHOJOJIbHBIX U JABYIOJIbHBIX PACTCHUIN», «KU3HEHHBIN LMK
MOPCKOM  KamyCTbD», <« KM3HEHHBIM UHKI MXa», <« KHU3HEHHBIA  IUKI
ManoOpOTHUKAY, « KU3HEHHBIN LIUKJI COCHBD.

O6opyioBaHHE: CBETOBOM MHUKPOCKON, MHUKpOIpenaparhl SUIEKIETOK HU
CIIEpMAaTO30U10B, MOJENb «L MK pa3BUTHS JIATYLIKI.

JlaGopaTopHas padora «/3ydeHne CTpOCHUS MOJOBBIX KJIETOK Ha FOTOBBIX
MHKpOITpEenapaTax».

IIpakTuuyeckast padora «BrpisiBieHME NPU3HAKOB CXOACTBA 3apOJbILICH
MMO3BOHOYHBIX )KUBOTHBIX).

JlabopaTtopnass pabdora «CTpoeHHE OpraHoB Pa3MHOKEHHUS BBICIINX
pacTeHu».

Tema 11. I'eneTuka — Hayka 0 HaCJeACTBEHHOCTH M HM3MEHYHUBOCTH
OpPraHu3MoB

Hcropust cTaHOBICHUS M pPa3BUTHS TEHETUKM Kak Hayku. PabGoter T
Mengens, I'. ne @puza, T. Moprana. Poinb oTeueCTBEHHBIX YYEHBIX B Pa3BUTHUU
reHetuku. Pabotel H. K. KonbsuioBa, H. 1. Basunona, A. H. benosepckoro, I'. /1.
Kapnieuenko, FO. A. ®ununuenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHbBIE TEHETUYECKHUE MOHSITUS U1 CUMBOJIbL. | 'OMOJIOTMUHBIE XPOMOCOMBI,
aJUIeJIbHbIE TE€HbI, AJIbTEPHATUBHBIE MPU3HAKUA, JOMUHAHTHBIA U PELECCUBHBIN
MPU3HAK, TOMO3UTOTa, TETEPO3UTOTA, YUCTAS JIMHUSI, THOPHUIBI, TCHOTHTI, (DEHOTHII.



OCHOBHBIE ~ METOJBl ~ TE€HETUKH: THOPUIOJOTUYECKHM,  IUTOJIOTHYCCKUH,
MOJIEKYJISAPHO-TEHETUYECKHM.

JleMoHCTpanun

[Toptpetsl: I'. Mennens, I'. ne ®@pus, T. Mopran, H. K. Konsuos, H. H.
BasunoB, A. H. benosepckuii, I'. JI. Kapneuenko, FO. A. ®ununyenko, H. B.
Tumodees-PecoBckuii.

Tabmuibl 1 cxeMbl: «MeToIbl TeHETUKIY, «CXeMBbI CKPEIITUBAHUS .

Jlabopatopuass paGora «Jlpozoduna Kak OOBEKT T€HETHUYECKHX

VICCJIEIOBAHUI.
Tema 12. 3aK0OHOMEpPHOCTH HACTEACTBEHHOCTH
Monorubpunnoe ckpemmBanue. IlepBbiii 3akoH Menaens — 3aKOH

ennHoo0pa3ust THOPUIOB MepBoro nokojenus. [IpaBuno nomuHrpoBanus. Bropoii
3aKOH MeHaens — 3aKOH pacllIeIVIeHUs NPU3HAKOB. LluTosiormyeckue OCHOBBI
MOHOTHOPHUIHOTO CKpEelMBaHus. [ unore3a YyucToThl raMer.

AHanmsupyomniee ckpemuBanne. [[poMeKyTOUHBIM XapaKTep HaClIEeIOBaHMUS.
Pacuierienre npu3HaKOB MIPU HETIOJIHOM JOMUHUPOBAHUH.

JurnOpugHoe ckpemrBanue. TpeTuil 3akoH MeHienst — 3aKOH HE3aBUCUMOI0
HacleJOBaHUsl ~ Mpu3HakoB.  lluTomormyeckue  OCHOBBI  JUTHOPHUIHOTO
CKpeILBaHUs.

CuemnieHHoe HacnenoBanue npuszHakoB. Paborel T. Moprana. CueniieHHoe
HACJICJOBAHUE T'€HOB, HAPYIICHHE CLEIUICHUS MEXAY I'€HaMH. XPOMOCOMHAas
TEOPUS HACIIEACTBEHHOCTH.

['eHeTnka nosia. XpoOMOCOMHBIM MEXaHU3M OMpPEAEICHUs Mojia. AYTOCOMBI U
IOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBII M TIeTeporaMeTHbIM MOJ. [ eHeTnueckas
CTPYKTypa IOJOBBIX XpoMocoM. HacnenoBanue mpu3HaKkoB, CHETUIEHHBIX € ITOJIOM.

['enoTun kak uenoctHas cucrema. [neroTponusi — MHOKECTBEHHOE JECUCTBUE
reHa. MHOXECTBEHHBIM ajuilenu3M. B3anMoAencTBUE HEaUIEIbHBIX TI'E€HOB.
KommniementapHocts. Onuctas. [lomumepus.

['eHETHYECKUIT KOHTPOJIb PAa3BUTHS PACTEHUM, >KMBOTHBIX M 4YEJIOBEKa, a
TaK)Ke (PU3MOJOTMYECKUX MPOLECCOB, MOBEACHHUS M KOTHUTHUBHBIX (DYHKILIHM.
['eHeTnueckre MEXaHU3Mbl CHMOMOT€HE3a, MEXaHU3MbI B3aUMOJEHCTBUS «XO35TUH
— Mapa3uT» U «XO35IMH — MHUKpoOMOM». ['eHeTnyeckue acmeKkThl KOHTPOJS U
U3MEHEHUS HACJIeJICTBEHHON HH(POPMAIIUHU B MOKOJICHUSIX KJIETOK U OPTaHU3MOB.

JdemMoHcTpanuu

IToptpersl: I'. Mennens, T. Mopras.

Tabmuibr u cxemsl: «IlepBoiii 1 BTOpoil 3akoHbl Menpaens», « Tpetuit 3aKoH
Menpens», «AHanu3upymoollee CKpemuBaHuey», «HermonHoe ITOMUHUpOBaHHUEY,
«CremnyieHHOE HAacle0BaHUWE MPHU3HAKOB y Apo3odumib», «['eHeTuka monay,



«Kapuotun uenoseka», «Kapuotun aposzodpuiby, «Kapuotum OTHUIBD,
«MHOXECTBEHHBIN aJlJIeIu3M», «B3auMo1eiicTBUE T€HOBY.

O6opynoBaHue: MoOJENb JJisl  JIEMOHCTpPAllMM 3aKOHOB  €IMHO00pa3us
rUOpUIOB TIEPBOTO TIOKOJICHUS M PaCIICIUVICHUS NPU3HAKOB, MOJEIb s
JIEMOHCTpallUM 3aKOHA HE3aBUCHMMOTO HACJIEAOBAaHMUS TMPU3HAKOB, MOJECIb JIJIA
JIEMOHCTPAllMK CILEIJICHHOTO HACIEIOBAHUs IMPU3HAKOB, CBETOBOM MHKPOCKOI,
MUKpornpenapar: «JIpozodumnay.

IIpakTnueckass padora «M3yueHwe pe3ynbTaTOB  MOHOTHOPHIHOTO
CKpEIIMBAHUA Yy APO30(PHITBD».

IIpakTnueckass pab6ora  «/3ydyeHue  pe3yJbTaTOB  JUTHOPHIHOTO
CKpEIIMBAHUA Y TPO30(DUITBD».

Tema 13. 3aK0HOMEPHOCTH U3MEHYHUBOCTH

B3aumopeiicTBue TeHOTHMIA W cpenbl Ipu  (GopMUpOBaHUU (EHOTHIIA.
N3MeHYnBOCTh Tpu3HAKOB. KauecTBEHHbIE M KOJWYECTBEHHBIC NMPU3HAKU. BUabI
W3MEHUYMBOCTH: HEHACIICACTBEHHAS U HACJICACTBECHHAS.

Mopaudukanuonnass U3MeHYMBOCTh. Ponb cpeasl B (OpMUpPOBAHUU
MOAM(PUKALMOHHON M3MeHunBocTH. HopMa peaknuu npusHaka. BapuanrioHHbBIN
psan u BapuarnuonHas kpuBasi (B. HMoranncen). CoiicTBa Moau(HUKaIMOHHON
W3MEHYMBOCTH.

['eHoTUNMYECKass M3MEHUYMBOCTh. CBOMCTBA T€HOTUINYECKON N3MEHYMBOCTH.
Buapl reHOTUITHYECKON N3MEHYMBOCTH: KOMOMHATUBHAS, MyTallMOHHAS.

KomOuHaTuBHAsT W3MEHYMBOCTH. Mei03 M TMOJIOBOM IIPOIIECC — OCHOBA
KOMOWHATUBHON M3MEHUYUBOCTH. POJIb KOMOMHATUBHON N3MEHUYUBOCTH B CO3JaHUH
TCHETUYECKOr0 pa3Hoo0pa3us B Mpejiesiax OJTHOr0 BUIA.

MyTanmonHass M3MEHYMBOCTh. BuIbl MyTanuii: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  MHIAYUUPOBAHHBICE MyTallMd. SnepHble U
HUTOIUIa3MaTuYeckue myTtanuu. CoMaTHYeCKUe W TOJOBble MyTaluu. [IpuunHbI
BO3HUKHOBEHHUS MyTalmuhd. MyTareHbl W WX BIHWSHUE Ha OpPraHU3MBL.
3aKOHOMEPHOCTH MYTAIMOHHOTO MpPOIEcca. 3aKOH TOMOJIOTMYECKUX PSIIO0B B
HacienctBeHHoM u3MeHunBoctd (H.W. BaBunoB). BHesdnepHas W3MEHUMBOCTH U
HACJIEJCTBEHHOCTb.

Onueenemuxa u INUSEHOMUKA, POJb  INUSCHEMUYECKUX HaKkmopos 8
HAC1e008aHUU U USMEHYUBOCMU (DEeHOMUNUYECKUX NPUSHAKOB Y OP2AHUMOB.

JdemoHcTpanuu

IToptpersr: I'. ne @pus, B. Moranncen, H. 1. Basuios.

Tabmumet u cxeMbl: «Buael  um3MeHuMBOCTHY», «MoauduKamoHHas
U3MCHYHUBOCTHY, «KomOnHaTnBHas U3MEHYHUBOCTBY, «Meiio3y,
«OmnoaoTBopeHuey, «I eHeTnueckue 3a00JIeBaHUS YeI0BEeKay», « Bumbl myTammiiy.



ObopynoBaHue: *KUBbIE W TepOApHBbIE HK3EMIUISIPHl KOMHATHBIX PACTEHUH,
pucyHku (dpotorpadum) )KUBOTHBIX C Pa3TUYHBIMUA BHIAMHA U3MEHYHUBOCTH.

JlabopaTopHhasi padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(PUKAIMOHHON M3MEHUYMBOCTU. [locTpoeHue BapualMOHHOrO psga U
BapUALMOHHON KPUBOWY.

IIpakTuyeckass padora «Mytaruu y Apo3o¢uiasl  (HA  TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKa YesiOBeKa

Kapruotun uyenoBeka. MexayHapoaHas mporpamMma HCCIEAOBaHUS T€HOMaA
yenoBeka.  MeTroabl  M3y4eHUs ~ TEHETMKH  YEJIOBEKAa:  I'€HEaJOTMYECKUU,
OJIM3HEIOBEIH, IIMTOr€HETUYECKU, MOMYJISALIMOHHO-CTATUCTUYECKHU,
MOJIEKYJISIPHO-T€HETUYECKHM. CoBpemeHHOE ONPEIEIICHUE TE€HOTHIIA:
[IOJJHOTEHOMHOE CEKBEHUPOBAHUE, FEHOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[TI[P-ananu3a. HacnenctBenHbie 3a001eBaHus YesloBeKa. | 'eHHbIE U XPOMOCOMHBIE
OoJsie3HU dYenoBeka. boyie3HW ¢ HACENCTBEHHOM MPeapacioyioKEHHOCTHIO.
3Ha4YCHUE MEAUIUHCKOW T€HETHKHA B MPEAOTBPALICHUU U JICYEHUH T€HETHUYECKHUX
3a00JieBaHUI 4YelloBeKa. MeauKOo-reHeTUUeCKoe KOHCYJIbTUpoBaHue. CTBOJIOBBIC
KJIETKU. [IoHSATHE «TEHETHYECKOTO Tpy3a». ITUYECKUE aCHEKThl UCCIEIOBAHUN B
00JIaCTH peTaKTUPOBAHUS T€HOMA M CTBOJIOBBIX KIIETOK.

['eneTtnyeckue (HakTOpbl TOBBIIIEHHONW YYBCTBUTEJIBHOCTH YEJIOBEKA K
($bU3NYECKOMY U XMMUYECKOMY 3arps3HEHUIO OKpYKaroleh cpeabl. ['eneTnueckas
IIPEIPACIIOIOKEHHOCTD YEJIOBEKA K ITaTOJIOTUsIM.

JlemoHcTpanuu

Tabmuubl u cxemsl: «Kapuotun denoBeka», «MeToapl U3yuyeHUS TEHETUKH
yesjoBekay, «I'eHeTnueckue 3a001€BaHUs YEIOBEKay.

IIpakTnuyeckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHOWY.

Tema 15. Cestekuusi OpraHu3MoB

JlomecTUKanuss W CEJIEKUHUs. 3apOKICHUE CEIEKIMH U JIOMECTHUKALUH.
VYuenue H. W. BasunoBa o IleHTpax mNpoOUCXOXIEHUS W MHOrooOpaszus
KYJBTYPHBIX pacTe€HUW. Ponb ceneknuy B CO3JaHUM COPTOB PACTEHHM U TOPOJ
*KuBOTHBIX. CopT, mopoaa, IITaMM. 3aKOH TIOMOJIOTMYECKUX PSAJIOB B
HaciaeAcTBeHHOM wm3MeHuMBoctTHh H. WM. BaBunoBa, ero 3HadeHue i
CEJICKITMOHHOM PabOTHI.

Metoasl ceneKkImoHHOM paboThl. MCKycCTBEHHBIM OTOOp: MacCOBBIM H
VHIUBUIYaJIbHBIN. Oransl KOMOWHAITMOHHOU CCJICKIINH. HcnwiTanue
mpou3BOAMTENICH MO TOTOMCTBY. OTOOp TO TEHOTHIY C TOMOIIBIO OICHKU
dbeHoTuna MOTOMCTBA U OTOOP MO TEHOTHUITY ¢ moMoIIbio aHanu3a JIHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ  CEJEKIMOHHOM  paboThl.
PannaniMOHHBIN U XUMUYECKUNW MyTareHe3 Kak UCTOYHUK MYyTalUil y KyJIbTYPHBIX



dbopm opranm3moB. lcmonb30BaHME TEHOMHOTO PEIAKTUPOBAHHUS M METOJIOB
pexomOuHaHTHBIX JIHK 11 moyueHns ucXoJHOTO MaTepuaa Jijisl CEeKIUH.

[Tomyuyenue MTOJTUTLIIOUIOB. BryTtpuBnnoBas THOpUIN3AIINS.
brnu3kopoACTBEHHOE ~ CKpeluBaHWe, WiIM  WHOpuauHr.  HepojacTtBeHHoe
CKpellluBaHue, WM ayTopuauHr. ['erepo3uc W ero mnpuyuHbl. Mcmonab3oBaHue
rerepo3uca B cenekiuu. OtnanénHas rudpunuszanus. [Ipeogonenue Oecruiogus
MEKBUJOBBIX THOPUAOB. JIOCTHKEHHS CEIEKIIMU PACTCHUMN U )KUBOTHBIX. «3enéHas
PeBOIIOYUAY.

CoxpaHeHUE U M3YUYCHHE T'C€HETUUYECKUX PECYpCOB KYJIbTYPHBIX PACTECHUU U
WX JUKAX  pOJaWYed ISl CO3JaHUsS  HOBBIX COPTOB W THOpPUJIOB
CEIIbCKOXO3SIMCTBEHHBIX  KYJbTYp. M3yuenue, coxpamenue u ynpasieHue
2eHEeMUYECKUMU pPecypcamu CenbCKOXO3AUCTMBEHHBIX U NPOMBICIOBLIX HCUBOMHBIX
8 Yensax YAyHueHus: Cyuecmayrouux u coO30anus Ho8blX Nopoo, TUHUL U KPOCCO8, 8
MOM UUcCle C NPUMEHEHUEM COBDEMEHHbIX Memo008 HAYUHbIX UCCAe008aHUll,
nepeoosuvlx uoell U NepCneKmuU8HbLX MexHON0ULL.

JleMoHCTpauumn

[Toptpersr: H. W. Basumos, . B. Muuypun, I'. [. Kapneuenko, II. II.
JlykbsHenko, b. JI. Acraypos, H. bopnoyr, /. K. benses.

Tabnuib! u cxembl: «LleHTpBI IPOUCXOXKIEHUS U MHOTOOOPa3Us KyJIbTYPHBIX
pacTeHui», «3aKOH TOMOJIOTMYECKUX PSIAOB B HACIEACTBEHHOW M3MEHYMBOCTHY,
«Metoapl cenekiuny, «Otnanéunas rTudpuauzanusy, «MyTtaresesy.

JlabopaTopHasi padora «/3ydeHue copTOB KyJIbTYPHBIX PACTEHUI U MOPOJ
JIOMAIITHUX KUBOTHBIX).

JlaGopaTopHas padora «/3ydeHrne METOA0B CEJICKIIUN PACTEHUI.

IIpakTnueckas padora «lIpuBnBka pacTteHuN».

IKcKypeusi «OCHOBHBIE METOIbI U JOCTHUKEHHSI CEJIEKIIMU PACTEHUN U
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIIHNIO, IJIEMEHHYIO bepmy,
COPTOUCTBITATELHBIM Yy4aCTOK, B TEIUIMYHOE XO34WCTBO, B J1a0OPATOPHIO
arpOyHUBEPCUTETA I HAYYHOTO LICHTPA)».

Tema 16. BuorexHo10rust U CHHTETHYECKAsI OMOJIOTHS

OOBEKTHI, HCHOJIb3yeMble B OWOTEXHOJIOTHMU, — KJIETOYHBbIE U TKAHEBBIC
KYJBTYPBI, MUKPOOPTaHU3MBI, 170'¢ XapaKTEepUCTHKA. TpagumonHas
OMOTEXHOJIOTHSI:  XJICOOMEeUeHne, TMONMYyYCeHHUE KHCJIOMOJIOYHBIX  IPOYKTOB,
BUHOAEnHe. Mukpoouonoruueckuii cuHtre3. OOBEKTbl MHUKPOOHOJOTMYECKUX
texHosorui. [IpousBoacTBO O€sika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3anue TEeXHOJIOTM M MHCTPYMEHTOB IEJIEHANPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHUSI TEHOMOB C IEJIbIO MOJYYeHUsI OPTaHU3MOB U UX KOMIIOHEHTOB,
CoJiep KaIluX HE BCTPEUAIOIINECS B IPUPOIC OMOCUHTETHUECKHUE Y TH.



Kierounasa unxeHepus. MeTonbl KyJIbTypbl KJIETOK M TKaHEW PACTEHUU H
KUBOTHbIX. Kpuobanku. Comaruyeckas TruOpuAN3auss W COMATHYECKUN
sMOpuorene3. lcnonb3oBaHue ramiouoB B CEJEKIUU pacTteHuil. [lonyuenue
MOHOKNIOHANbHBIX anmumein. Hcnonv3zosanue MOHOKIOHAIbHBIX U NOAUKIOHATbHBLX
anmumen 6 MmeouyuHe. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKoHCTpyKIus
AWLEKICTOK U KJIIOHUPOBAHUE XMBOTHBIX. METO TpaHCIJIAHTALUU SEP KIETOK.
Texnonozuu 0300po6IeHUs, KYIbMUGUpPOBAHUs U  MUKDOKIOHATbHO20
DPA3MHONCEHUSL CENbCKOXO03AUCMBEHHBIX K)IbMYP.

XpoMOCOMHass W TE€HHas WHXKeHepus. VICKyCCTBEHHBIM CHHTE3 TE€Ha H
koHcTpyupoBanue pekomouHanTHeix JJTHK. Cozoanue mpanceennvix opeanuzmos.
JlocTmkeHrnss M NEPCHEKTUBBI  XPOMOCOMHOM W TI'€HHOM  MHKECHEPUH.
DKOJIOTMYECKHE U 3TUYECKUE MTPOOJIEMBI T€HHON MHXKEHEPUU.

Menunuackue OuotexHonoruu. [loctrenomuas nudponas meaununa. [11P-
JUarHocTuka. MeraOOoJOMHBIM aHajau3, TEeHOLIGHTPUYECKUM aHaliu3 MpoTeoMa
YyeJaoBeKa JUIsl OLEHKM COCTOSIHHSA €ro 340poBbs. Mcmosib30BaHHWE CTBOJOBBIX
KieTok. TapretHas Tepanusi paka. 3D-OmowmHkeHepus i pa3pabOTKU
(yHIAMEHTAIBHBIX OCHOB MEIUIMHCKUX TEXHOJIOTHMM, CO3AaHMS KOMILIEKCHBIX
TKaHEW COYETAaHHUEM TEXHOJOTUH TPEXMEPHOTO OMONPHUHTUHIA U cKapQoJaUHra
JUISL peLIeHUs 3a/1a4 IEPCOHATU3UPOBAHHON MEIHUIIVHBI.

Co3naHnue BEKTOPHBIX BaKIMH C LEJbI0 O0ecreueHus] KOMOMHUPOBAHHOM
3amuThl 0T Bo3Oyauteneid OPBU, ycTaHOBieHHE MOJIEKYJSPHBIX MEXaHH3MOB
¢ynkuonnpoBanus PHK-coneprkammx BUPYCOB, BBI3BIBAIOIIUX OCO0O ONACHbBIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JlemoHcTpanuu

Tabnuupl n cxemsl: «Mcnoap30BaHe MUKPOOPTaHU3MOB B MPOMBIILIEHHOM
IPOMU3BOJCTBEY, «KileTouHas nHkeHepus», «I eHHast HUHKEHEPUs».

JlaGopaTopHasi padora «/3yueHne 00beKTOB OMOTEXHOJIOTUM.

IpakTnueckas padora «lloyyeHrne MOJIOYHOKUCIBIX TPOTYKTOBY.

IKCKypcusi «bHOTEXHONOTMA — BaXXHEWINas IPOU3BOJAUTENIbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE MMPOU3BOJICTBO)Y.

11 KIIACC

Tema 1. 3apoxkaeHne W pa3BUTHE 3BOJIOIHOHHBIX MPEACTABJIECHHH B
omnosioruu

OpomononHas Teopusi Y. JlapBuna. Ilpennocbuiku BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hb U HaydHas aesaTenbHocTh Y. JlapBuHa.

JIBrokynye cuiibl 3BOTOIUK BUAOB 110 Y. JlapBuHY (BBICOKast HHTEHCUBHOCTD
pPa3MHOXEHHUST OpPraHW3MOB, HACJEICTBEHHAas W3MEHYMBOCTh, Oophba 3a
CYIIIECTBOBAHKE, €CTECTBCHHBIN U UCKYCCTBEHHBIN OTOOD).



Odopmienne cuaTeTnueckoir Tteopuu dBomtonmu (CTD). HelTpanbhas
Teopusi 3Bomtoruu. CoBpeMeHHas JBOJNIOIMOHHAS  Ouoyorusa. 3HadYeHHE
HBOJIFOLIMOHHOW TEOPUH B POPMUPOBAHUY €CTECTBEHHO-HAYYHON KapTHUHBI MUPA.

JleMoHCcTpaIuA

[Toptpetsl: Apuctotens, K. JIunnen, XK. b. Jlamapk, 3. XK. Cent-Unep, K.
Kiosowe, Y. lapsun, C. C. YerBepuxos, 1. U. HImansraysen, Jx. Xonneiin, . K.
benses.

Tabmuubr u cxembl: «Cucrema »xuBo mnpupoasl (mo K. Jlunuero)y,
«Jlectnunia xuBbIX cymectB (o Jlamapky)», «Mexanuzm (opmupoBaHus
NPUCHIOCOOJIEHU y pacTeHuit U KUBOTHBIX (mo Jlamapky)», «Kapra-cxema
mapuipyta nytemectBus Y. lapsunay, «Haxonku Y. JlapBunay, «@opmbl 00pbObI
3a cymectBoBaHuey, «lloponabl romy6eit», «MHorooOpasue KyJIbTypHBIX (POpM
KarycThl», «[1opojipl JOMaITHUX KUBOTHBIX», «Cxema 00pa30BaHUs HOBBIX BUIOB
(mo Y. JlapBuHy)», «Cxema COOTHOIIEHUS JBIXKYIIUX CHJ SBOJIOLUNY,
«OCHOBHBIE MTOJIOKEHUSI CHHTETUYECKON TEOPUU IBOJIFOLIUNY.

Tema 2. MuKpo3BOIIOLHSA U €€ Pe3yJIbTATHI

[Tonynsiuus Kak 3JIeMEHTapHas €IWHULA 3BOTOUUA. COBPEMEHHBIE METOIbI
OLIEHKM TE€HETUYECKOTO pa3HooOpa3zus M CTPYKTypbl Homyssiuuid. M3meHeHue
reHo()oH/a TOMYJALMA KaK »3JIEMEHTApHOE DSBOJIOLMOHHOE SBJICHHUE. 3aKOH
reHeruueckoro paBHosecus [[xx. Xapau, B. BaitnOepra.

DneMeHTapHble (aKTOphl (ABUKYIIME CHJIbI) HBOMIONMH. MyTallMOHHBIHN
npouecc. KomOunatuBHas wu3MeHuMBOCTh. [lpelip TeHOB — ciyualiHble
HEHAIpaBJICHHbIE W3MEHEHHS 4YacTOT ajiened B momymanusx. Oddexr
ocHOBaTend. Iggexm oOymuiniounozo eopaviwika. CHudiceHue 2eHemuieckKo2o
paznoobpazus: npudunsl u cireocmeus. llposenenue s3gpghexma Opetigha cenog 6
oonvuwiux U manvlx  nonynayusx.  Murpauuu.  M3onsuus  mOMyJISIU:
reorpaduyeckas (mpocTpaHCTBEHHAs), Orogornyeckas (penpoyKTUBHAS).

EctecTBeHHbIil 0oTOOp — HampaBisiomuii ¢akrop sBomonuu. Dopmbl
€CTECTBEHHOTO  OTOOpa:  JIBWXKYIIMUWA, CTAOWIM3UPYIOLIMKA,  pa3pbIBAOIMIMA
(nm3pynTuBHbIi). [lomoBoil 0TOOp. BO3HMKHOBEHHE W HBONIOLUS COLUATBHOTO
MOBEJICHUS )KUBOTHBIX.

[Tprcnoco0NeHHOCT,  OPraHU3MOB  KakK  pe3yjibTaT  MHMKPOIBOJIIOLUU.
Bo3nukHoBeHHe — mpucnocoOieHudt y  opranusMoB.  Apomopdo3pl U
uanoanantauuu. [lpumepsl npucnocoOieHnit y opraHu3mMoB: MOp(OIOrHYeCKue,
busnonornyeckue,  OMOXUMHUYECKHE,  ToBeAeHUYeckue.  OTHOCHUTEIBHOCTD
IPUCIIOCOOIEHHOCTH OPraHU3MOB.

Bun, ero xkputepum u CTpyKTypa. BumooOpa3zoBaHume Kak pe3yibTaT
MUKpPOdIBOIOIMHU. M3omsius — kimodeBor (aktop BumgooOpazoBanusa. [lytu u
CIIOCOObI BUJI000pa30BaHMUS: aJIONaTPUYECKOe (reorpacduueckoe),



CUMIATPUUIECKOE (3KOI0OTUYECKOE), «MTHOBEHHOE (monurIonU3anus,
rubpuau3anus). JIMUTenbHOCTh YBOTFOITMOHHBIX MPOIECCOB.

Mexanu3mbl GOPMUPOBAHUS OUOTOTHYECKOTO Pa3HOO0pa3Hsl.

Ponb  »BONIONMOHHONW OHOJOTMM B pa3padOTKE HAy4YHBIX METOOB
coxpaHeHusi 6ropazHo00pasusi. MUKPOIBOMIONUS U KOIBOIIOIUS Mapa3UTOB U UX
x0351eB. MexaHn3mMbl (POPMHUPOBAHUS YCTOMUMBOCTH K aHTUOMOTHKAM H CTIOCOOBI
OOpBOBI C HEW.

JdeMoHCcTpaMU

[Toptpetsr: C. C. YUeTBepukos, 3. Maiip.

Tabmuubl u cxembl: «MyTanuoHHasi HM3MEHYUBOCTHY, «llomynsaironHas
CTpYKTypa BUAa», «Cxema MposiBJIeHUs 3aKoHa Xapan—BaiinOepray, «/Buxymme
CHJIBI DBOJTFOITUNY, «DKOJOTHYECKAsT WU30JSAIUS MOMYJIAIAA CeBaHCKON (opemmy,
«l'eorpadmueckass UM30JISAIUS  JTUCTBEHHUIIBI CHOUPCKOM UM JIMCTBEHHUIIBI
naypckoi», «llonynsiiiMoOHHbIE BOJHBI YUCIEHHOCTH XUIITHUKOB U XKEPTBY», «CxeMa
JEUCTBUSL €CTECTBEHHOro 0TOOpa», «DopMbl OOpHOBI 3a CYIIECTBOBAHHUEY,
«HaycTpualibHbI MenaHu3M», «/KuBble uckonaemsbie», «II0KpOBUTEIBCTBEHHAS
OKpacka YKUBOTHBIX), «IIpenynpexnaronias OKpacka KUBOTHBIX»,
«Dusnonornueckue ananranun», «llpucrnocoOreHHOCTH OpraHu3smMoB Hu €€
OTHOCHUTENBHOCTBY, «Kputepuu Buma», «Buabl-nBoitHukn», «CTpyKTypa BUAa B
npupose», «CrnocoOwsl BugooOpazoBanus», «l'eorpaduueckoe BUI000pa3oBaHUE
TPEX BUJAOB JAHJBIIICH», «IKOJOTHUECKOE BHUA000pa30BaHUE BUIOB CHHUID,
«ITomumnouasl pacteHuit», «KamyctHo-peneunblii ruopu.

O6opynoBanue: repbapun pacTeHU, KOJUICKIIMA HACEKOMBIX, Uydelia MTUIL |
3Bepeil C MpuUMepaMu pa3IMYHBIX MPUCIIOCOOJICHUH, Yydella MTHIl W 3Bepei
pa3HBIX BHJOB, TrepOapuu pacTeHUM ONU3KUX BHUIOB, OOpa30BABIIUXCSA
Pa3IMYHBIMU CIIOCOOaMHU.

JlabopaTtopnasi paGora «BblsiBIeHHEe W3MEHYMBOCTH Yy OCOOEH OJIHOTO
BUJIA).

JlaGopaTtopnass  paGora  «lIpucmocoOneHuss  OpraHu3smMOB M UX
OTHOCHUTEJbHAs LEIECO00Pa3HOCTDY.

JlaGopaTopnass paGora «CpaBHeHUE BHJOB 1O MOP(POIOrHIecKOMY
KPUTEPUIOY.

Tema 3. Makpo3BoIIOLNS U €€ Pe3yJibTaThl

Metoasl  u3ydeHHMsT MakpodBoJonuu. [laJieOHTOIOTHYECKHE  METOIbI
u3yueHus HBomrouuu. llepexomubie ¢GopmMbl M (QUIOTCHETHYECKUE PSAbI
OpTaHU3MOB.

buoreorpaduyeckue metonbl m3ydeHus sBoitonmu. CpaBHeHHE (IOpHI U
dbayHbl MaTepuKOB U OCTpOBOB. buoreorpaduyeckue obmactu 3emun. Bumbl-
SHJEMUKHU U PEITUKTHI.



OMOpPHUONOrHYECKUe U CPABHUTEIHLHO-MOP(OIOTHUECKHE METOAbl U3YyUEHUs
IBONIIOLMHU. ['€HeTMYeCKue MEXaHU3Mbl 3BOJIOLHMH OHTOI€HE3a M IOSIBICHUS
HBOJIIOLMOHHBIX  HOBIIECTB. ['OMOJOTrMYHBIE W  AHAJIOTMYHBIE  OpraHbL.
PynuMeHntapubsle  opraHbl M araBuU3Mbl.  MOJEKYISPHO-TEHETUYECKHE,
OMOXMMHUYECKHE W  MaTeMaTHYEeCKUE  METOJbl  W3Y4YeHUsS  HBOJIIOIUU.
['omonoruunsle reHbl. COBpEMEHHBIE METOAbl MOCTPOEHUS (UIOT€HETUYECKHUX
JI€PEBBEB.

XpOMOCOMHBIE MyTallil U 3BOJIIOLIUS TEHOMOB.

OO01mMe 3aKOHOMEPHOCTH (MpaBuiia) 3BOJOUMU. [IpuHyun cmenvl yHKYuUl.
HeobOpatumocTs 3Bomonnu. AfanTuBHas paauanus. HepaBHOMEpPHOCTh TEMIIOB
ABOJIIOLIUY.

JleMoHCTpanun

[Toptpetsi: K. M. bap, A. O. KoBanieckuii, ®. Mrosiep, 3. ['ekkenb.

Tabnunpl U cxembl: «PUIOreHETUYECKUN DS JIOLaan», «APXEONTEPUKCY,
«3Bepo3yObie  smiepb»,  «Creromnedanby»y,  «Punuoduts»y,  «CemeHHBbIE
NanopoTHUkn», «buoreorpapuueckue 30HBI 3emun», «Jlpei) KOHTHHEHTOBY,
«Penuktey, «HadanpHble cTaaud >3MOPUOHAIBHOIO PA3BUTUS MO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYHBIE M aHAJIOTUYHBIE OpraHel», «PyJIUMEHTBI»,
«ATaBU3MBI», «XpOMOCOMHBIE HAOOpHI 4YelloBeKa M IMMMaH3e», «[aBHbIE
HaIpaBJIEHUS 3BOJIIOIUNY, «O0I1IHe 3aKOHOMEPHOCTH 3BOJIFOLII.

OO6opynoBaHue: KOJUJIEKIIMU, TrepOapuu, MYyJSKH HMCKOIMAEMBIX OCTAaTKOB
OpPraHU3MOB, MYJISIKA T'OMOJIOTUYHBIX, AHAJIOTUYHBIX, PyJIUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUIEKIIUN HACEKOMBIX.

Tema 4. IIpouncxoxaenne U pa3BuTHE )KU3HA HA 3emJie

HayuHble TUMmoTe3bl MNPOUCXOXKIACHUS >KU3HM Ha 3emie. AOUOTeHe3 H
naHcrepmusi. [JloHayuHble IpeACTaBICHUS O 3aPOKICHUU JKU3HU (KPEAlMOHU3M).
['unore3a NOCTOSHHOTO CaMO3apOXKICHHUS )KU3HU U €€ onpoBepKeHue onbitaMu D.
Penu, JI. Cnannannanu, JI. [1actepa. [IponcxoxaeHue sku3Hu U aCTPOOHOIIOTHA.

OcHOBHBIE JTallbl HEOPTraHUYECKON 3BOJIIOLIUM. [InanerapHas
(reonmoruueckasi) SBOJIONUSA. XHUMHUYECKass OHBOJIONMSA. AOUOTEHHBIM CHHTE3
OpraHnyeckux BemecTB u3 Heoprannueckux. Ompitr C. Mumiepa u I'. IOpwu.
OOpazoBanue mnonuMepoB u3 MoHoMmepoB. Koarnepsatnas rumoresa A. M.
Omnapuna, TMoTe3a nepBuIHOro OyipoHa Jk. XomnaeitHa, TeHeTUYECKasi TUTOTe3a
I'. Ménnepa. Pubozumsl (T. Yek) m rumoreza «wmupa PHK» V. T'mnbepra.
dopMupoBaHuE MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

Hctopust 3emuin U Meroabl €€ u3zydeHHs. VIcKomaemble OpPraHMYECKHUE
octaTkd. ['eoxponosoruss u e€ wMeronapl. OTHOCUTENbHass U aOCOIIOTHAsS
reOXPOHOJIOrHUs. I'€0XpOHOIOrHYecKast IKajla: 30HbI, 3pbl, HEPHOBI, SIOXH.



HadvanbHbie 3Tanel opraHndeckord HBoOUMU. [loABIeHHE W 3BOIOLUA
MEPBBIX KJIETOK. JBOMIONUSA MeTabonm3Ma. BOSHUKHOBEHHE MEPBBIX IKOCUCTEM.
CoBpemeHHbIe MUKPOOHBIE OMOIIJIEHKU KaK aHaJOT MEepPBbIX Ha 3emiie COOOIIECTB.
CrpomaronuTtsl. [IpokaprOTHI U 3yKapUOTHI.

[Ipoucxoxaenue 3ykapuoT (CUMOMOTeHe3). DBOIIOIMOHHOE MPOUCXOKICHUE
BUpPYCOB. lIponcxoxkaeHne MHOTOKJIETOYHBIX OpPraHu3MoB. BO3HUKHOBEHUE
OCHOBHBIX TPy MHOTOKJIETOYHBIX OPraHU3MOB.

OcCHOBHBIE 3Tallbl 3BOJIOLMU BbICIINX pacTeHUu. OCHOBHBIE apoOMOPGO3bI
pactenud. Beixon pacteHuit Ha cymry. [losiBieHHE CIOPOBBIX pPACTEHUH U
3aBoeBaHre uMU cymu. CemeHHble pacTeHHs. [IpoHCXOXKIEeHHE LBETKOBBIX
pPaCcTCHUMN.

OCHOBHBIC 3Tallbl 3BOJIONHMH JKABOTHOTO Mupa. OCHOBHBIE apOMOP(O3bI
KUBOTHBIX. Benyckas ¢dayna. KemOpuiickuii B3pbIB — MOSBJICHHE COBPEMEHHBIX
TunoB. [lepBble XOpAOBBIE KUBOTHBIE. JKU3Hb B BOAE. DBOJIOLHS [TO3BOHOYHBIX.
[Ipoucxoxnenue ampubuii u pentwmid. [IporncxoxaeHrne MICKONUTAIOUIMX U
ntui. [lpunnun kimodeBoro apomopdosza. OcBoeHHe OEClO3BOHOYHBIMU U
MMO3BOHOYHBIMHU KUBOTHBIMU CYIIIH.

Pasutne xu3HM Ha 3eMje MO 3paM W MepuoiaM: apxeu, MPOTEPO30i,
najgeo3oi, Me3030M, KaWHO30i. OOmEas xapakTepUCTHKa KIMMara U
reoJornyeckux mpoieccoB. [losiBIeHME W pacuBET XapaKTEPHBIX OPraHU3MOB.
VYrieoOpa3oBaHue: €ro ycloBUs U BIUSHHUE HAa Ta30BbIi cOCTaB aTMOC(EpHI.

MaccoBble BBIMUPAHUSI — 3KOJIOTMYECKHE KPU3UCHI MPOUUIOro. [IpuynHel u
CJIEICTBUS MacCOBbIX BbIMUpaHU. COBPEMEHHBIM 3KOJOTMYECKUN KpPHU3UC, €ro
ocobennoctu. [Ipobrnema coxpanenus 6MopasHO0Opa3us Ha 3eMIie.

CoBpeMeHHas cucrteMa opraHudyeckoro mupa. [lpuHuumnel knaccudpukanuu
oprann3MoB. OCHOBHBIE CUCTEMATUYECKHUE TPYIIBI OPTaHU3MOB.

JlemoHcTpanuu

[Toptpetsl: @. Penu, JI. Cnamnanuanu, JI. Ilactep, . . Meunukos, A. U.
Omnapun, JIx. Xonaenn, I'. Ménnep, C. Mumnep, I'. IOpu.

Ta6nuie u cxembl: «Cxema onbita @. Penny», «Cxema onsbita JI. [lactepa mo
M3YUYCHUIO CaMO3apoXKJIeHUsl Xu3HW», «Cxema ombita C. Mummiepa, I'. FOpuy,
«JTanbl  HEOPraHWYECKOW  3BOMOUUM», «['€oXpoHOJIOTMYECKass  IIKaiay,
«HauanpHbIe 3Tarbl OPraHUYECKOW IBONIONUNY, «CxeMa 00pa3oBaHHS 3YKApUOT
nyTéM cumoOuorenesa», «Cucrema KuUBOW mpupoabl», «CTpoeHue BHUpPYCay,
«Apomopdosel  pacteHuit», «PunHmobuUTHY», «OIHOKIETOYHBIE BOJOPOCINY,
«MHOTOKJIeTOUHbIE BOAoOpocHn», «Mxu», «llamoporHukn», «l onocemeHHbIE
pactenusi», «Opranbl I[BETKOBBIX pacTeHU», «(Cxema pa3BUTUS KUBOTHOIO
Mupay, «Apomopdossl KUBOTHBIXY», «lIpocteiimme», «KumedHonomocTHbIEY,
«IInockue 4EPBUY, «YUNEeHUCTOHOTHEY, «PBIOBIY, «3€MHOBOJIHBIEY,



«IIpecmbikaromuecs», «lItuuppy, «Muekonuraromue», «Pa3Buthe Xu3HM B
apXeucKou spe», «Pa3BuTHE )KU3HU B MMPOTEPO3OMCKOU 3pe», «Pa3zButue Ku3HU B
IIaJIC030MCKOM 3pe», «Pa3BuThe KU3HU B ME3030MCKOM 3pe», «Pa3BuThe XKu3HU B
KaitHO30MCKOM 3pe», « COBpEMEHHAasl CUCTEMA OPraHUYECKOTO MUPay.

O6opynoBanue: repObapuu pacTeHUM pa3IMYHBIX OTAEJOB, KOJUICKIIMH
HAaCEKOMBIX, BIIAKHBIC IIPENAapaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUICKIUN
WUTJIOKOXKHUX, CKEJEThl IMO3BOHOYHBIX JKMBOTHBIX, Yyyejla NTHULl U 3BEpEW,
KOJUIEKIIMM OKAMEHEJIOCTEM, ITOJE3HBIX HCKOMAEMBIX, MYJBSDKH OPTaHUYECKHUX
OCTaTKOB OPraHU3MOB.

BupryanbHasa  sga0oparopHas paGora «MoaenupoBaHUE — ONBITOB
Munnepa—tOpu no n3ydennro abMOreHHOTO CHHTE3a OPraHMYECKUX COCTUHEHHM B
NEPBUYHOI aTMOchepe».

JlabopaTtopnasi paGora «/3yueHue W omHMcaHWE HMCKONAEMBIX OCTAaTKOB
JPEBHUX OPTaHU3MOB).

IIpakTnueckass padora «M3ydyeHne O0COOEHHOCTEW CTPOCHUSI PaCTECHUI
Pa3HBIX OTAEIIOB).

IIpakTnueckas padora «3yueHre oCOOEHHOCTEM CTPOCHUSI TTO3BOHOYHBIX
YKUBOTHBIX».

Tema S. [IpoucxoxkaeHue 4eji0BeKa — AHTPOIIOT eHe3

Pa3znensl u 3aqaun aHTPOMOJIOTHU. METOIBI aHTPOIIOJIOTUH.

CraHoBIEHHE TPEACTABICHUN O IMPOUCXOKICHHM YeEJIOBEKa. Penmmrmnosnsie
B033peHU. COBpEMEHHBIE HAYYHBIE TEOPHH.

CX0ZCTBO Yen0BeKa ¢ )KUBOTHBIMU. CHCTEMAaTHUYECKOE MTOJIOKEHUE YEIOBEKA.
CBugerenpcTBa  CXOACTBA  YEJOBEKA C  JKUBOTHBIMU:  CPaBHUTEIIBHO-
MOpGOIOTHYECKHE, AMOPHUOJIOTHYECKHE, (hU310I0T0-OMOXUMHUYECKHUE,
noBeieHueckre. OTanuus 4enoBeka OT KUBOTHBIX. [IpsIMOXOXKIEeHNE U KOMIUIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3zBuTHE roJOBHOIO MO3ra U BTOPOM CUTHAJIBHOMU
CUCTEMBI.

JIBrkymue cuiibl ((akTOpbl) aHTPONOreHe3a: OMOJIOrHYecKre, COluaibHbIE.
CooTHoLIEHNE OMOJOTUYECKHUX U COLIMATIBHBIX (DAKTOPOB B aHTPOIIOTEHESE.

OCHOBHBIE CTaAWM aHTpororeHe3a. PaHHue 4YenoBeKOOOpa3Hble O0E3bSHBI
(IPOKOHCYJIBI) M PaHHUE MTOHTUIBI — OOITHE MIPEIKH YeIOBEKOOOPA3HBIX 00€3bsH 1
JoJie. ABCTPaTONUTEKU — JBYHOTHE MpEAKH Jtofeh. UenoBeK yMenbli, MepBbie
M3TOTOBJICHUS OPYIUM TpyAa. UenoBek NpsIMOXOAALIMNA U IEPBBIM BBIXOJ JIKOJAEH
3a mnpenensl  Adpuku. YenoBek reiaenbOeprckuii  —  o0OmMMA  Mpesok
HEAHJEPTAJIBbCKOTO YEJIOBEKA M YEJIOBEKA PasyMHOro. YenoBeK HeaHIAepTalbCKUN
KaK BHJ JIFOJEH XOJOJHOTO KJIMMaTa. YeloBEeK pa3yMHBbIM COBPEMEHHOI'O THIIA,
JICHUCOBCKHI 4EJOBEK, OCBOEHHE KOHTHHEHTOB 3a mpeaenamMu Adpuku.
[TasnieoreneTrka v najeoreHOMHUKa.



OBOMIONMS COBPEMEHHOTO 4eloBeKa. EcTecTBEeHHBI OTOOpP B MOMYJISLMSIX
yenoBeka. MyTalmoHHBIH mporecc U noaumopdusM. [lomymsimoHHbIE BOJHBI,
npeiid reHoB, murpanus U «3(PGEeKT OCHOBATENS» B MOMYJISIUIX COBPEMEHHOTO
YEJI0BEKA.

UYenoseueckne pacel. I[loHdatue o pace. bosblime pacel: eBpomneouaHas
(eBpaswmiickasi),  aBCTpajo-HErpoujHas  (PKBATOpUANbHASs),  MOHTOJOUIHAsS
(a3maTcko-aMepuKaHcKas). Bpems u myTu paccelieHHs 4YelnoBeKa IO IJIaHETe.
EnuHcTBO  dyenoBeueckux — pac. HayuHas  HECOCTOSTENBHOCTh  pacu3Ma.
[Ipucnoco6eHHOCTh YeloBeKa K pa3HbIM YCJIOBHUSIM OKpY)KAroUIeH Cpeibl.
Bnusnue reorpadguueckoil cpeapl W Apeiida reHoB Ha Mopdosoruio u
($u3MONOTHIO YeTIOBEeKa.

MexauciuIuIMHapHble  MeTOAbl B (u3udeckor  (OMOJOTHYECKOM)
AHTPOIIOJIOTMM.  OBOJIOLHMOHHAS  AHTPONOJIOTHS W MAJCOAHTPOIOJIOTHS
YeJIOBEUECKUX NOIMYJSUUi. bruoconnanbHble HCCIENOBaHUS MPUPOJBI YEIOBEKA.
HccnenoBanre KO3BOTIOLUH OMOJIOITMYECKOT0 M COLMAIBLHOTO B YEJIOBEKE.

JleMoHCTpanun

[Toptpersr: Y. lapBun, JI. JIuku, . 5. Porunckuit, M. M. I'epacumos.

Tabmuup! 1 cxembl: «MeToJIbl aHTPONOJOTuNY, «['0JJIOBHON MO3T uerIoBeKay,
«YenoBekooOpa3Hble 00€3bAHb, «CKeNeT YeIoBeKa M CKEJeT IIMMIIaH3e»,
«PynumeHThI 1 aTaBu3MbD), «JIBHKyIIME CHIIBI aHTPOIIOTEHE3A», «IBOJIIFOLIUOHHOE
JIPEBO  4YEIOBEKa», «ABcCTpaimonutTek», «YenoBek  ymenslit», «YenoBek
IPAMOXOAAIIMIY, «JleHucoBckuid yenoBek» «Heanaepransup», «KpoMaHbOHIBDY,
«IIpenku yenoBeka», «Tarbl HIBOJIFOLUHN YEJIOBEKA», «Pachl yenoBekay.

O6opynoBaHue: MYJSDKM — OKaMEHEJIOCTeH, TIPeAMETOB MaTepualibHOU
KyJIbTYpbl ~TpPENKOB 4YeloBeKa, penpoaykuuu (dororpaduu) KapTuH ¢
MUQOJIOTHYECKUMU U  OUOJICHCKUMH CHOKETAMHU TPOUCXOXKJICHUS YEJIOBEKa,
¢dotorpaduu HaXOJOK UCKOMAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YeJI0BEeKa, MOJIENb
yeperna 4YeJoBEKa M 4epena IIMMIIAH3€, MOJENb KHUCTH 4YEJIOBEKAa W KUCTH
HIMMIIaH3€, MOJEIIM TOpCa MPEAKOB YEIOBEKa.

JlaGopaTopnasi padora «M3yueHne o0OCOOEHHOCTEW CTpPOEHHUS CKeJeTa
YEJIOBEKA, CBA3AHHBIX C MPSIMOXO0XKICHUEM).

IIpakTnueckas padora «/3yyeHre SKOJIOrMYECKUX aJalTalNil YeIIOBEKay.

Tema 6. Jxkosnorusi — Hayka O B3aMMOOTHOULICHUSIX OPraHU3MOB M
HA/IOPraHU3MEHHBIX CHCTEM C OKPY:Kalolei cpeaoi

3apoxaeHre U pa3BuTue 3kojoruu B Tpyaax A. I'ym6onbara, K. @. Pynbe,
H. A. CesepuoBa, J. I'ekkensi, A. Tencnu, B. H. Cykauésa. Pa3gensl u 3amauun
9K00TuH. CBSI3b SKOJIOTUU C IPYTUMH HAyKaMH.



Metonsl sxonoruu. IloneBbie HaOmoneHUs. DKCIEPUMEHTHI B 3KOJOTHU:
npupojHble W JabopatopHble. MoJaenupoBaHUE B JKOJOTUH. MOHHUTOPHHT
OKpY’KaIOIIEH CpeIbl: JIOKAIbHBIN, peTUOHATBHBIN U TJI00ATbHBII.

3HaYeHUE DOKOJIOTMYECKMX 3HAHUM i1  YEJIOBEKa. DKOJOTHYECKOE
MHPOBO33pPEHNE KAaK OCHOBA CBS3€HM YENOBEYECTBA C NMpUpoaoi. PopmupoBaHue
AKOJIOTUYECKOM KYJIBTYPbI M HKOJIOTHYECKON IPaMOTHOCTH HACEIEHUS.

JleMoHCTpanun

[Toptpetsi: A. I'ym6onbar, K. @. Pynse, H. A. Ceepuos, J. ['ekkenb, A.
Tencnu, B. H. Cykaués.

Tabmuubl 1 cxembl: «Pazgensr sxonorun», «Metoasl skonoruny, «Cxema
MOHUTOPHUHIA OKPYXKAIOLIEN CPEIbD».

JlaGopaTopHuasi padora «3yuenue METOJ0B JKOJIOTUYECKUX
UCCIICIOBAHUI.

Tema 7. Opranu3msl U cpea OOUTAHUS

DKOJIOTHYECKHE (PAKTOPbI U 3aKOHOMEPHOCTH UX nenctus. Kiaccupukanms
HKOJIOTHYECKUX (DAKTOPOB: aOMOTHUECKUE, OMOTHUECKHUE, aHTpOIIOreHHbIe. O0ume
3aKOHOMEPHOCTH AEHCTBUS 3KoJIornueckux ¢akropos. IIpasuno munumyma (K.
[npenrens, 0. JIubux). TonepaHTHOCTh. DBpUOMOHTHBIE U CTEHOOMOHTHBIE
OpraHU3MBl.

Abuotnueckue (¢akropel. CBeT Kak sKonorudeckuid (akrtop. JleiicTBue
pPa3HBIX YYAaCTKOB COJIHEYHOT'O CHEKTpa Ha OPraHu3Mbl. DKOJOTMYECKUE TPYIIIbI
pacTeHUH M JKUBOTHBIX II0 OTHOIICHHMIO K cCBeTy. CUTHaJIbHAas poOJIb CBETA.
doTonepruoau3M.

Temmnepatypa kak oskojorudeckuid (axrop. [eiicTBue TemmepaTypbl Ha
opraHusMbl. [IoMKWIIOTEPMHBIE U TOMOMOTEPMHBIE OPTaHU3MBL. JDBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxxnocth kak skojorumyeckuii (daxrtop. Ilpucmocobrnenus pacTeHuil K
noJiiepKaHuio BoJgHOro OanaHca. Knaccudukanusi pacTeHH MO OTHOILEHHUIO K
Boze. [IpucnocoOnenust KUBOTHBIX K U3MEHEHUIO BOJHOTO PEXKUMA.

Cpenpl oOMTaHUS OPraHU3MOB: BOJHAs, HA3€MHO-BO3JYIIHAs, MOYBEHHA,
rlyOMHHasT  TOJANOYBEHHAs, BHYTpUOpraHu3MeHHas.  DU3UKO-XUMUYECKHE
O0COOEHHOCTH cpell oOuTaHusi opraHu3MoB. [IpucrmocoOneHuss OpraHu3MoB K
YKU3HM B pa3HbIX Cpeliax.

buonornyeckue putmbl. BHemHue W BHyTpeHHUE pUTMBI. CyTOUHbBIE H
roJu4yHble pUTMBL. [IpHUCHIOCOOIEHHOCTh OPraHM3MOB K CE30HHBIM H3MEHEHUSIM
YCJIOBUM KU3HMU.

Kusnennsie Qopmbl opranuzMoB. [loHsiTue O JKU3HEHHOW (Qopme.
XKuznennole pOpMbI pacTEHUN: AepEBbs, KyCTAPHUKU, KYCTAPHUUIKU, MHOTOJIETHHE



TpaBbl, OJHOJETHHE TpaBbl. JKU3HEHHBIE (POPMBI IKUBOTHBIX: THUIPOOHMOHTHI,
re00HUOHTHI, a9pOOHOHTHI. OCOOCHHOCTH CTPOEHUS U 00pa3a KU3HHU.

buotnueckne bakTopsI. Bunpr  OMOTHMYECKMX  B3aUMOJEHCTBHIL:
KOHKYPEHIUSI, XUIIHUYECTBO, CUMONO03 U ero (opmsl. [lapasutusMm, koomneparus,
MyTYyaju3M, KOMMEHCAIU3M (KBapTUPAHTCTBO, HaxJieOHM4ecTBO). Hetpoduueckue
B3aUMOJICUCTBUS  (TommYeckue, (Qopudeckue, ¢adbpudeckue). 3HAUYCHHE
OMOTHYECKUX B3aMMOJCUCTBUM JJisI CYIIECTBOBAHUSI OPraHU3MOB B Cpele
obutanus. [IpuHIUT KOHKYPEHTHOTO UCKIIOYESHUSI.

JdeMoHCcTpauu

Tabmuubl U cxembl: «IDkonorudyeckue @axrtopb», «CBETOBOM CIEKTpY,
«IKOJIOTUYECKHUE TPYIIIbI KUBOTHBIX MO OTHOIICHUIO K CBETY», «TeIIOKpOBHbBIE
KUBOTHBIC», «XOJOJAHOKPOBHBIE >KUBOTHBIC», «DHU3MONOTHYECKUE aaanTaluu
KUBOTHBIX», «Cpenbl OOWTaHHUS OpraHuU3MOB», «bHOJOTHYECKHE PUTMBDY,
«Kuznennole  Qopmbel  pactenmit», «KuzHeHHbIE  (GOPMBI  KUBOTHBIXY,
«JKOCHUCTEMA UPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA XBOMHOIO Jiecay, «llenn
NUTaHUS, «XulHuuecTBoy, «llapasutuzm», «KoHkypeHuus», «CumMOnos3y,
«KoMmmeHcanuzmy.

O6opynoBanue: repbapud pacTeHUW W KUBOTHBIX, MPUCIOCOOICHHBIX K
BIIUSHUIO PAa3IUYHBIX OSKOJOTUYECKUX (PAKTOpOB, repdapuu CBETOIOOUBBIX,
TEHEJIFOOMBBIX M TEHEBBIHOCIUBBIX PACTCHUM, CBETOJIIOOMBLIE, TECHEIIOOUBBIC U
TEHEBBIHOCJIMBbIE KOMHATHBIE PACTECHUS, repOapuu U KOJUICKIIMHU TEIIOJI0OUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PACTEHUM, uydesia MTHUIl U 3Bepeid, repOapuu
pacTeHul, OTHOCSIMXCA K TUrpoduTaM, kcepoduram, Me30puTaM, KOMHATHBIC
pacTeHusl JaHHBIX TPYIIN, KOJUJIEKIIMH >KUBOTHBIX, OOUTAIOIINUX B Pa3HBIX cpejax,
repObapuv M KOJUICKIIMM PACTEHUH U JKUBOTHBIX, OOJIAJAlOIIMX YepTaMu
MPUCIIOCOOJICHHOCTH K CE30HHBIM M3MEHEHUSIM YCIOBUM >KM3HMU, repOapuu u
KOJUICKIIUU PACTEHHM M >KUBOTHBIX PA3UYHBIX XKU3HEHHBIX (POPM, KOJUICKITUU
YKUBOTHBIX, YUACTBYIOIIUX B PA3JIMYHBIX OMOTUUECKUX B3aUMOJICHCTBUSIX.

JlaGopaTopnasi paGora «BpisBiIeHHE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIMSIHUIO CBETA.

JlaGopaTopnasi paGora «BpisiBIeHHE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPhI».

JlabopaTopnasi pa6ora «AHATOMUYECKHE OCOOCHHOCTHM pAaCTEHUN U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. DKo10rust BUAOB U MOILYJISA UM

OKOJIOTUYECKHE  XapaKTePUCTUKU  TMOIYJISLHH. [Monynsimua  kak
Oounonornyeckas cucreMa. Poib HEOTHOPOMHOCTH Cpelibl, (PU3NIECKUX OAPHEPOB U
0COOEHHOCTEW OMOJIOTHH BUIOB B (DOPMUPOBAHUU MPOCTPAHCTBEHHON CTPYKTYPHI
nonyysiiiuii. OCHOBHBIE TIOKa3aTeAW TMOMYJSIUU: YUCIEHHOCTh, IUIOTHOCTb,



BO3pDaCTHAas M IIOJIOBasl CTPYKTYpa, POKIAEMOCTb, IPUPOCT, TEMII POCTa,
CMEPTHOCTb, MUTPALIUSL.

DkoJsioruyeckas CTpykrypa nonyssiuu. OIeHKa YUCIECHHOCTH TOIMYJISIUHN.
JAvHaMmuka monyisuud U €€ peryyanus. bHOTHYeCKui MOTEHUHAN TMOIMYJISIUU.
MopaenupoBaHue TUHAMUKU NOMyIsiuuK. KpuBble pocTa YMCIEHHOCTH MOMYJISIIUN.
KpuBble BbDKMBaHUSA. Perynsius YUCICHHOCTH MOMYJSIUNA: POk (HaKTOPOB,
3aBUCSIINX U HE 3aBUCSIIUX OT IJIOTHOCTH. JKOJIOTMYECKUE CTPATETUH BUJOB (T- U
K-cTparerun).

[Tonsitue 00 sKojOrMYecKoil Huie Bujaa. Mectoobutanue. MHoromepHas
MoJenb dKosiornueckon Humun Jx.M. XarunHcoHa. Pa3Mepbl 3KOJI0TMYECKOU
Hu. [loTeHnmanpHas u peanu3oBaHHAs HUIIH.

Bun kak cucremMa mnomynsuui. Apeansl BUAOB. BHIBI M UX KU3HEHHbBIE
CTpaTeruu. JKOJIOTMYECKUE SKBUBAJICHTHI.

3aKOHOMEpPHOCTU TIOBEJCHUSI W MUrpaluid >KUBOTHBIX. buoiormdeckue
WHBA3UU YYKEPOJHBIX BUJIOB.

JleMoHCTpauumn

[Toptper: Ix. . XaTunHCOH.

Tabmuubl U cXembl: «IKOJIOTHYECKUE XapAKTEPUCTUKU MOMYJISLIUNY,
«IIpocTpaHcTBEHHast  CTpyKTypa  HOmyJsiqum», «Bo3pacTHble  NHpaMuabl
nonysnun», «CKOpPOCTh  3acelieHUs MOBEPXHOCTH  3€MJIM  Pa3IUYHBIMU
opranuzmammn», «Mogeinb 3xonorudeckort Humm k. M. XaTunHcoHay.

O6opynoBanue: repdapun pacTeHUM, KOJJICKIIUU KUBOTHBIX.

Jlabopatopuass  padora  «IIpucnocoOienusi ceMsH  pacTeHHd K
PacCeNICHUIO».

Tema 9. IKo10rus cO00IECTB. IKOJOTHYECKUE CHCTEMBI.

CooOmiectBa opraHu3MoB. buorneHo3 u ero crpykrypa. CBA3UM MEXIY
OpraHu3MaMH B OUOIIEHO3E.

Okocucrema kak otkpbiTas cuctema (A. Jkx. Tencnu). dyHKIMOHATBHBIC
OJIOKM OpraHu3MOB B DJKOCHUCTEME: TMPOAYIEHThI, KOHCYMEHTBHI, PEIYLICHTHI.
Tpoduueckne ypoBHu. Tpoduueckue uenu U cetd. AOHOTHYECKHE OJIOKH
skocucteM. [TouBbl U Wikl B 3kocucTeMax. KpyroBopot BemeCTB U MOTOK SHEPTUH
B OKOCHUCTEME.

OcHOBHBIE  TIOKa3aTeau  dAKocucTeMbl. buomacca u  mpoayKuus.
DKOJIOTHYECKUE TUPaAMU/IbI YKCEN, OMOMAaCChl U SHEPTHUH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. Daykmyayuu.
HampaBneHHbIe 3aKOHOMEpPHBIE CMEHBI COOOIECTB — CyKieccuu. llepBuuHbie U
BTOPUYHBIE CYKIIECCUM W MX MPUYUHBL. AHTPOIOrE€HHbIE BO3JCUCTBUS Ha
cykneccuu. KimmmakcHnoe coo0OmiectBo. bropasnoobpasue u moaHoTa KpyroBopora
BEIIIECTB — OCHOBA YCTOMYHUBOCTH COOOIIIECTB.



[IpupoaHbie 3KOCUCTEMBL. JKOCUCMEMbL 03ED U peK. DKocucmembl Mopet u
oxeanog. Ixocucmemvl MyHOp, 1€Co8, CMmeneu, nyCmbitb.

AHTpONOre€HHBIE HKOCUCTEMBI. ATpO’KOCUCTEMA. ArpoueHo3. Pazmnuus
MEXIy aHTPOTIOT€HHBIMH U MPUPOTHBIMHU YKOCHUCTEMaMHU.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. [oponckas
dbiopa u ¢ayna. CuHaHTpomm3aius TOPOJACKOW QayHbl. buomormdeckoe wu
X035MCTBEHHOE 3HAUCHUE arpPOIKOCUCTEM B YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUS OCHOBHBIX B3aUMOJICUCTBUI OPraHU3MOB B
sKkocuctemax. Ponb kackaonoco 3ggexma u 6udo8-30upukamopos (Kirouesvix
61008) 8 yHKYUOHUpoBanuu skocucmem. IlepeHOC SHEPTHUU U BEIIECTB MEXTY
CMEXKHBIMU 3KOCUCTEMaMH. Y CTOMYMBOCTh OPTaHU3MOB, OMYJISIIAN U 3KOCUCTEM
B YCJIOBHSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3/ICHCTBHIA.

Mexanuzmoi 8030eliCmeus 3GepA3HEHUll PA3HbIX munos Ha
CcyOOpeaHUu3MeHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTEMHOM YPOBHSIX,
OCHO8bl ~ 9KOJI02UHECKO20  HOPMUPOBAHUS — AHMPONOSEHHO20  B030€UCMBUSL.
MeTom00THsT MOHUTOPUHTA €CTECTBEHHBIX U aHTPOITOTCHHBIX 3KOCHCTEM.

JleMoHCTpauun
[Toptpert: A. JIx. Tencnu.
Tabmunpr  u cxembl:  «CTpykTypa  OuoleHO3a»,  «ODKOcHCTEMa

IIMPOKOJIMCTBEHHOTO Jiecay, «IKOCHUCTEMa XBOMHOTO jeca», «DyHKIIMOHAIbHBIC
TPYNIBl OPTraHU3MOB B 3KocucTeMe», «KpyroBOpoT BEIIECTB B JKOCHCTEMEY,
«llenu nutanus (macTOUIIHAS, JETPUTHAS)», « DKOJIOTHUECKAsT TUPAMHIA YUCEID,
«IKonoruyeckas mupamuia OMOMacChly, «IKOJIOTHUECKasi MUpaMUa SHEPTUNY,
«O0pazoBanue 6onota», «IlepBuunas cykueccus», «BoccTaHoBieHue jeca mocie
noxapa», «9KOCHCTEMa 03€pa», «ArpoueHo3», «KpyroBopor BemiecTs M MOTOK
SHEPTruH B arporieHo3ey, «l[Ipumepsr ypboskocucTem.

O6opynoBanue: repdbapun pacTeHU, KOJUICKIIMYA HACEKOMBIX, Uydelia MTUIl |
3Bepeit, repOapuu KyJIbTYpPHBIX U TUKOPACTYIIUX PACTCHUM, aKBAPUYM KaK MOJIENb
IKOCHCTEMBI.

IIpakTuyeckas padora «l3yuenue u onucanme ypO0IKOCUCTEMBDY.

JlaGopaTopnasi pa6ora «M3yuenue pazHOOOpa3usi MEJIKUX [MOYBEHHBIX
YJICHUCTOHOTUX B Pa3HBIX SKOCUCTEMAX).

IKCKYypcHusi «DKCKYpCHUsl B TUIUYHBIN OmoreorieHo3 (B ayOpaBy, Oepe3HSsK,
€JIbHUK, Ha CYXOJ0JIbHBIN WM TIOMMEHHBIN JIYT, 03€p0, OOJIO0TO)».

IKCKYpcUsi «DKCKYpCHUsl B arpodKoCHCTeMy (Ha Mojie WIM B TEIUIMYHOE
XO03MCTBO)».

Tema 10. buocdepa — riodanbHas 3IKOCUCTEMA

buochepa — obmemnanerapHass o0ojiouka 3eMIIH, TII€ CYIIECTBYET WIIH
CyILECTBOBaJIA XKM3Hb. PazBuTHe npeacrtaBieHuil o ouochepe B Tpyaax J. 3rocca.



VYuenue B. U. Bepnaackoro o 6uochepe. O6mactu 6mochepsr u e€ coctas. Kupoe
BEIIECTBO OHOC(hEephl U ero PyHKIIHH.

3aKOHOMEPHOCTH cymiecTBOBaHUs Onocdeprl. OcoOeHHOCTH OHMOChEphl Kak
rio0abHOM PKOCcHCTeMBbI. J{MHamuueckoe paBHoBecue B Ouocdepe. KpyroBopotsl
BEIIECTB U OMOT€OXMMHUYECKUE LUKIIBI (Yriieposaa, a3oTra). PUTMUYHOCTE sIBIEHUMN
B Omocdepe.

3oHanbHOCTh Ouocdepnl. Ilonstne o Omome. OCHOBHBIE OWOMBI CYIIIH:
TYyHJIpa, XBOMHBIE Jieca, CMEIIaHHbIE U MIMPOKOJIUCTBEHHBIE Jieca, CTEIH, CABAHHBI,
MyCTBIHU, TPOITMYECKHUE JIeCa, BHICOKOTOPhs. Kimar, pacTUTENbHBIN U 5KUBOTHBIN
MHUp OMOMOB CYIIIH.

CtpykTypa u (QyHKIHS )KHUBBIX CUCTEM, OIICHKA WX PECYPCHOTO MOTEHITHAA U
ounochepHbIx QyHKIUHA.

JlemoHcTpanuu

[Toptpetsl: B. Y. Bepnanckuii, 3. 3rocc.

Tabmuel u cxembl: «['eocdhepsr 3emnn», «KpyroBopoT azora B HNpUPOIEL»,
«KpyroBopoT yriepoga B mpupone», «KpyroBopoTr kuciaopojga B TPHUPOJEL»,
«KpyroBopoT BojJbI B mpupojie», «OcHOBHBIE OMOMBI cyminy», «Knumatnueckue
nosica 3emnu», «TyHapay, «Talra», «Cmemanusiii gec», «ILIupokoancTBEHHBIN
aecy, «Crenby, «CaBanHay, «IlycTeiHsay, « Tponuyeckuii gec.

O6opynoBaHue: repoapuu pacTEHUN pa3HbIX OMOMOB, KOJUICKIIUH KUBOTHBIX.

Tema 11. YesnnoBek u oOKpy:xa0Ias cpeaa

DKOJIOTUYECKHE KPU3UChI M HMX MPUYMHBL. Bo3aeicTBHE YelOBEKa Ha
ouochepy. 3arpssHeHre Bo3AymHOW cpenpl. OxpaHa BoO3Ayxa. 3arps3HEHUC
BOJHOM cpeabl. OxpaHa BOAHBIX pecypcoB. Pazpymienume mnouBsl. OxpaHna
MOYBEHHBIX pecypcoB. 3MeHeHue KiuMara.

AHTpOIIOTEHHOE BO3/ICMCTBUE HA PACTUTENBHBIA U KUBOTHBIM MUp. OXxpaHa
PACTUTENBHOTO U XKUBOTHOTO MHpa. OCHOBHBIE TMPHUHIIUIBI OXPaHbI MPHUPOIHI.
Kpacasie xHuru. Oco0o oxpansemblie npupojansie Ttepputopun (OOIIT).
Bborannyeckue caibl U 300J10TUYECKUE TTAPKHU.

OCHOBHBIC TPUHIUIIBI YCTOWYMBOTO pPA3BUTHUSL UYEIOBEUECTBA W TMPUPOJIBI.
PanmonanbHOE  TPUPOJONOJIB30BAHME W COXpaHEHHWE  OMOJOTHYECKOTO
pasHooOpasust 3emiu. OOImMe 3aKOHOMEPHOCTH TJIOOAIBHBIX 3KOJIOTHYECKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCa U €T0 BEPOATHBIE TIOCIEICTBU.

Pa3Butne METOJIOB MOHUTOPUHTA PA3BUTHUSI OMACHBIX TEXHOTEHHBIX
npoueccoB. CucmemHvle uccie0o8aHus nepexooa K pecypcocbepezaroujeli u
KOHKYPEHMOCNOCoOHOU dHepeemuke. buonoeuueckoe pasnooobpasue u 6uopecypchni.
Hayuonanvnvle ungopmayuonusvie cucmemvl, obecneuusaowue O00CmMyn K
uHgopmayuu nO COCMOAHUIO OMOENbHLIX 6U008 U 3IKkocucmem. OcCHOBbL



IKopeadburumayuy dKocucmem U cnocobos 0O0pbOLL ¢ OUONOBPENHCOCHUAMU.
Pexoncmpykyus mopckux u Ha3eMHbIX IKOCUCTEM.

JleMoHCTpauumn

Tabmuubl w  cxembl:  «3arpsisHeHHEe  aTtMocepb»,  «3arpsi3HEHHE
ruapocdepbl», «3arpsiHeHue 1mouBb», «llapHukoBbit  3dhdext», «Ocobo
OXpaHseMbIe MPUPOTHBIE TEPPUTOPUN», «MOJEIN YIPABIIEMOTO MUPAY.
O6opynoBanue: ¢otorpaguu OXpaHSEMbIX PACTCHHH W >KUBOTHBIX KpacHoit
kHuru Poccutickoit @enepanuu, KpacHol KHUTH pervoHa.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BNOJIOTU HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3yJibTaTaM OCBOCHHS
OOy4YalOIIMMHUCS TPOrpaMM CpeIHEro o0Iero o0pa3oBaHUs: JUYHOCTHBIE,
METANpPEIMETHBIE U MPEIMETHBIE.

B cTpykType NTMYHOCTHBIX PE3yJbTaTOB OCBOCHHS MPOTPAMMBI IO OHOJIOTHH
BBIJICJICHBI CIEAYIOUIME COCTABISAIONINE: OCO3HAHKWE OOYYaIOIIMMUCA POCCUICKON
IPaXKIAHCKON UJIEHTUHYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSTEIbHOCTH
U CaMOOINpEACNICHUI0, Haluuyue Mmomusayuu K OOyYEHUIO  OHMOJIOTUH,
yeneHanpasienHoe pazeumue BHYTPEHHHUX YOEXKICHUW JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAAMIUN pa3BUTUS OUOJOTUYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCHIL 00YUYAIOIIUXCSl PYKOBOJICTBOBATHCS B CBOEH
JEATEIIBHOCTH 1I€HHOCTHO-CMBICIIOBBIMA ~ YCTAHOBKAMH, MPUCYIIUMU CUCTEME
OMOJIOTUYECKOTO  00pa3OBaHUs, Haauyue NpasoCO3HAHUA  DKOJIOTHUUECKOU
KYJBTYPbI, CHOCOOHOCMU CMA8Uumb eI U CTPOUTH KU3HEHHBIE TUTaHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS MPOTPAMMBI 110 OHMOJIOTUU JOCTUTAIOTCS
B CIMHCTBE Y4YEOHOW M BOCIHUTATEIBHOM JEATEIBHOCTH B COOTBETCTBHM C
TPAOULUOHHBIMUA POCCUICKHUMU COUHUOKYJIBTYPHBIMU, HCTOPUUECKUMHU U TyXOBHO-
HPaBCTBEHHBIMHU IIEHHOCTSIMU, MPUHATHIMU B OOIIECTBE IMpaBUJaMU U HOpPMaMHU
MOBEJICHUSI U CHOCOOCTBYIOT MpOIlECCaM CaMOIIO3HAHUs, CAaMOBOCIIUTAHUS U
CaMOpa3BUTHUsSA, PAa3BUTHS BHYTPEHHEH TMO3UIMU JIMYHOCTH, MMATPUOTU3MA U
YBaXKECHUS K 3aKOHY U IMPAaBOIOPSAIKY, YEJIOBEKY TPyJa U CTapIlIeMy MOKOJECHHIO,
B3aMMHOTO YBa)KEHHUS, OCEPEKHOTO OTHONIICHHWS K KYJbTYPHOMY HACICIUIO U
TpaJUILMsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoir denepaiuu, nTpupoae u
OKpYKarolIen cpelie.

JInyHOCTHBIE pE3yibTaThl OCBOEHHUSI ydeOHOoro mpeamera «buosorus
JIOJDKHBI OTPa)kaTh TOTOBHOCTh U CITIOCOOHOCTH OOYYAIOIINXCSI PYKOBOACTBOBATHCS
c(hOpMHUPOBAHHOW BHYTPEHHEH TMO3WIIUECH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAIlMM, TO3WTUBHBIX BHYTPEHHHUX  YOEKIECHHH, COOTBETCTBYIOUIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
OMbITA U OMbITA AEATEILHOCTA B MPOILIECCE peaiv3alliid OCHOBHBIX HaIpPaBIICHHI
BOCIIUTATEIBHOUN NESITELHOCTH, B TOM YUCJIE B YaCTH:

1) rpaxaaHCcKOro BOCIMTAHUS:

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3UIIMKM 00YYaIOIIEeTr0oCsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO YWICHA POCCUMCKOI0 OOIIECTBA;

OCO3HAaHHE CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOSI3aHHOCTEH, YBa)KCHHE
3aKOHA U MPaBOIOPSIKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOW JEATEIBHOCTH TMPU CO3JAAHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W TMO3HABATENBHBIX 3a/1a4, BHITIOJHEHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEACNATh COOCTBEHHYIO IMO3UIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHHUE YUYUTHIBATh B CBOUX JACHCTBUSIX HEOOXOAUMOCTH KOHCTPYKTHUBHOIO
B3aUMO/ICHCTBUS JTIOJICH C Pa3HBIMU YOCKICHUAMU, KYyJIbTYPHBIMUA LIEHHOCTSIMU U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IMIPOLIECCE COBMECTHOIO BBIOJHEHHUS
y4eOHbIX, TO3HABaTEIbHBIX M UCCIENOBATEIbCKUX 3aJa4, YBAXKHUTEIBHOIO
OTHOILIEHHS K MHEHHUIO OIIMOHEHTOB IMpU OOCYXJIEHUM CIOPHBIX BOIPOCOB
OMOJOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTapHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTD POCCHICKOM rpaXxJaHCKON WUJICHTUYHOCTH,
NaTpUOTU3Ma, YBaKEHUS K CBOEMY HApoOJay, YYBCTBa OTBETCTBEHHOCTH IEpe]l
PonuHoM, ropmoctm 3a CBOM Kpal, CBOK PoaumHy, CBOM SI3BIK U KYJIBTYpY,
MPOIIUIOE ¥ HACTOSAIIEE MHOTOHAIIMOHATIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHE K MPUPOJHOMY HACIEAUIO U MAMSTHUKAM IPUPOJIBI,
JTOCTUXEeHUsIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuUTHE OWOJOTWMH, TOHUMAHUS 3HA4YEeHHUs] OWMOJOTUM B TO3HAHUM 3aKOHOB
MPUPOJIBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO 00IIeCTBa;

ujeitHas yOeKIEHHOCTh, TOTOBHOCTh K CIIy>)KeHHIO M 3amuTte OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OCO3HAHUE IYXOBHBIX LIECHHOCTEHW POCCUMCKOT0 HAPOa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYACH HA MOPATHbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaja B MOCTPOCHUE YCTOMUUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOILIEHHE K CBOUM POJUTEIISAM, CO3JaHUI0 CEMbH HAa OCHOBE
OCO3HAHHOI'O TMPHUHATHS LIEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBHUM C
TpaauuusMHu Hapos1oB Poccuu;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIIOYAs 3CTETUKY ObITA, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPyAa, OOIMIECTBEHHBIX OTHOIIICHUH;

MOHMMAHHUE YMOIIMOHATIBHOTO BO3/ICHCTBUS JKMBOM MPUPOJIBI U €€ IEHHOCTH;



TOTOBHOCTh K CAMOBBIPQXEHHUIO B Pa3HbIX BUIAX HCKYCCTBAa, CTPEMJICHUE
IPOSIBIISITH KAYECTBA TBOPUECKOW JTMYHOCTH;

S) ¢usnyeckoro BocnuTaHus, GOPMHPOBAHHMSA KYJAbTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0/1ar0NOy YU :

NOHMMaHHE U pealu3alus 370pOBOro U 0e30macHoro odbpasza KU3HU
(3m0poBOE  TUTaHWE, COOJIIOJICHHE TUTMEHWYECKHX TMpPaBWJI U HOPM,
cOamaHCHUpPOBAHHBIA PEXUM 3aHATHH W OTAbIXa, peryispHas Quandeckas
aKTUBHOCTb), OEpEKHOT0, OTBETCTBEHHOI'O M KOMIIETEHTHOI'O OTHOILIEHUS K
COOCTBEHHOMY (PM3NYECKOMY U IICUXUYECKOMY 370POBbIO;

IIOHUMAHUE LEHHOCTH MPAaBWI HHIMBHAYAJIbHOTO M  KOJUIEKTHBHOIO
0€30MacHOro MOBEICHUS B CUTYallUsAX, YTPOKAIOIINX 3J0POBBIO U KU3HU JIIOJIEH;

OCO3HAHHWE MOCIEACTBUN M HENPHATHS BPEAHBIX MPUBBIYEK (YIOTPEOIICHHUS
aJIKOT0JIsl, HAPKOTHKOB, KYpPEHHS);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTH K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBA, TPYA0IIO0HE;

TOTOBHOCTh K AaKTHUBHOH JESITEIBHOCTU TEXHOJOTUYECKOH M COLMAIBHON
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, IIAHUPOBATH U CAMOCTOATEIHHO
BBIIIOJIHATH TAKYIO IESITEIBHOCTB;

UHTEpPEC K pa3inyHbIM cpepaM npodhecCHOHATBHON IesSTEIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud H  pealn30BbIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbL;

TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHHIO M C€aMOOOpPa30BAHUIO Ha
MPOTSIKEHUU BCEU KU3HH;

7) 3K0JIOTM4eCKOT0 BOCIIUTAHMSA

HKOJIOTUYECKU LEJIECO00pa3HOEe OTHOIIEHHE K NPHUPOAE KaK HCTOYHHUKY
YKU3HHU Ha 3eMJie, OCHOBE €€ CyIleCTBOBAHUS;

NOBBIUICHHE YPOBHS SKOJOTMYECKOM KYyJIbTYphl: MPHOOPETEHUE OIbITa
IUIAHUPOBAHMS TIOCTYNIKOB M OLIEHKM MX BO3MOJXKHBIX ITOCJIEICTBHMA IS
OKPYKaIOUIEH CPEeIbl;

OCO3HAHHWE TI00ATBHOIO XapakTepa 3KOJOTHMYECKHX MpoOJeM M IMyTed HuX
pelIeHHS;

CIIOCOOHOCTh HUCIOJIb30BaTh MpUOOpeTaeMble TpPH HU3YYCHUU OHOJIOTHH
3HaHWS W YMEHHsS MpU pELIEHUH NpoOJieM, CBSA3AHHBIX C pPAlMOHAIbHBIM
IPUPOAOIIONb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHS B MPUPOJIE,
HaIpaBJICHHBIX HA COXpPAaHEHUE pPABHOBECHS B HSKOCHUCTEMAax, OXpPaHy BHJIOB,
AKOCHUCTEM, Orochephl);

AKTUBHOE HEINPUIATHE JEUCTBUM, NPUHOCAIIMX BpPEH  OKPYXKaAKOUIEH
OPUPOJIHON cpeie, YMEHHE MPOTHO3UPOBATH HEOJIATONPHUITHBIE IKOJIOTUYECKUE
MOCJIEICTBUS MPEANPUHUMAEMBIX ACHUCTBUHN U MPEIOTBPAIATH UX;



HaJIMYue Pa3BUTOrO FKOJIOTUYECKOTO MBIIUIEHUS, YIKOJIOTUUECKON KYJIbTYPHI,
ombITa NEeATeIbHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIbHOM, KOMMYHUKATUBHOM M COLIMAIIBHOM
MPaKTUKE, TOTOBHOCTH K Y4aCTHUIO B MIPAKTUYECKOMN JIEATEIbHOCTH SKOJIOTUYECKON
HaIpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHPOBAHHOCT, MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU M OOIIECTBEHHOM MPAKTUKH, OCHOBAHHOTO Ha JUaJore
KYJbTYp, CHOCOOCTBYIOLIET0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIHTYPHOM MUPE;

COBEPILICHCTBOBAHUE SI3BIKOBOM M YUTATEIBCKOM KYJIbTYpbl KakK CpeIcTBa
B3aUMO/ICHCTBUSI MEXKTY JIIOJbMH U MIO3HAHUSI MUDA;

MOHUMAaHUE CHenu(PUKH OWOJOTUM KaK HAyKd, OCO3HAaHWUA €€ POl B
bopMHUpPOBaHUN PAIMOHATIBLHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBieHuss 00 OKpyXkKaloleM MHUpPe KaK O €IUHCTBE MPUPOJIbI, YEJIOBEKA U
oOlllecTBa, B TO3HAHWM MPHUPOJHBIX 3aKOHOMEPHOCTEM W PEIICHUH MpoOsieM
COXpaHEHUS TPUPOJIHOTO PABHOBECHS,

yOEeXAEHHOCTh B 3HAUYUMOCTH OWOJOTHUU JIsi COBPEMEHHOM ITMBUIIM3AIIUU:
oOecrieyeHuss HOBOTO YpPOBHS PAa3BUTHUS MEIUIIMHBI, CO3JaHHE MEPCHEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX  pelIaTh  PECypCHbIE  MPOOJIEMBbI  Pa3BUTHS
YEeJI0BEYECTBA, MOKCKA MyTEeH BHIXOJIa U3 TII00ATBHBIX AKOJOTHUECKUX MPOOIeM U
oOecrieueHusi  mepexoja K  YCTOMYMBOMY  Pa3BUTHIO,  PalMOHAJIBLHOMY
HCITIOJIb30BAHUIO TPUPOJIHBIX PECYpCOB M (POPMUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIIIIEHUs  OOIIEeH KyJbTYpbl, €CTECTBEHHO-HAyYHOH T'paMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIILHOM TPaMOTHOCTH OOydarommxcs, GopMHpyeMOit
PU U3y4YEeHUU OMOJIOTHH;

MOHMMAHHUE CYIIHOCTU METOJOB IMO3HAHUS, HCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTH WCIOJL30BaTh TMOJIydaeMble 3HaHMS [JI aHajdu3a U
OOBSICHEHUS SIBJICHUIN OKPYXKAIOIIET0 MUPa U MPOUCXOJAIIMX B HEM H3MEHEHUH,
yMEHHE JenaTh OOOCHOBAHHBIE 3aKJIOUEHUSI HAa OCHOBE HAay4yHbIX (PaKkToB U
MMEIOIIUXCS JAHHBIX C LEJIbI0 MOJYyUYEeHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHMS IS
peleHus Ipo0sIeM B peaabHbIX )KU3HEHHBIX CUTYAIUsX;

OCO3HAHUE IIEHHOCTH HAY4YHOW JESTEIbHOCTH, TOTOBHOCTH OCYIIECTBISATH
MPOEKTHYIO M UCCIEA0BATEIBCKYIO AEATEIbHOCTh UHIANBUIYAIBHO U B TPYIIIE;

TOTOBHOCTh W  CIOCOOHOCTh K  HENPEpPHIBHOMY  OOpa30BaHUIO U
caM000pa30BaHNI0, K aKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHWUW MO OWOJIOTUU B
COOTBETCTBHHM C KU3HEHHBIMH MOTPEOHOCTSIMH.



METANIPEAMETHBIE PE3YJIBTATBI

MeTaHpeI[MCTHLIG PE3YyIbTaTbl OCBOCHMUA y‘IC6HOFO npeamMeTa «buonorusy»
BKIIIOYAIOT: 3HAYUMBIC JJIA Q)OpMHpOBaHI/ISI MHUPOBO33PCHUA 06yqa}01unxc5[
MCKINCHOUIITIMHAPHBIC (MG}KHPGILMCTHLIG) O6IH€Hay‘IHI>Ie IMOHATHA, OTPAXKAKOIINC
OCIOCTHOCTD Haquoﬁ KapTHHbl MHpa U CHGHI/Iq)I/IKy MCTOOOB ITIO3HAHMA,
HCIIOJIB3YCMbBIX B CCTCCTBCHHLIX HAYKax (BeHIeCTBO, SHEPIrus, sABJICHUC, IMPOLCCC,
CHCTCMaA, Hay‘{HLII\/’I q)aKT, IIPpUHOUII, TUIIOTE3d, 3aKOHOMCPHOCTDL, 3aKOH, TCOpPHUA,
HCCICOAOBAHUC, H8,6J'IIOI[€HI/IC, HN3MCPCHHC, OKCIICPUMCHT 151 z[pyme);
YHUBCPCAJILHBIC yT-Ie6HBIC I[eﬁCTBPIH (HOSHaBaTeJ'IBHBIe, KOMMYHUKATUBHBIC,

PETYJISTUBHBIE), 00ecIreunBaroIIne dbopmMupoBanue GbyHKIIMOHATEHOU
IPAMOTHOCTH W  COLUMAJIbHOM KOMIIETEHUMH OOYYalolUXCS; CIIOCOOHOCTH
oOyuaroumxcs UCIIOJIb30BaTh OCBOCHHBIE MEXIUCIUIUIMHAPHBIE,

MHUPOBO33PEHUYECKHE 3HAHMS U  YHUBEpCAJIbHblE y4yeOHbIE JIEHCTBUS B
ITO3HABATEIIbHON U COMAIIBHON MPAKTHKE.

B pesynbrare wu3ydeHHsa OHOJIOTMM Ha YpPOBHE CpPEIHEro OOIIEro
oOpasoBaHust y oOyuwatomierocss OyayT cOpMHUpOBaHbl IO3HABATEJIbHbIC
yHHUBEpCaJbHblEe yueOHbIE JEMCTBYSI, KOMMYHUKATUBHbIE YHUBEPCAIbHBIE yUeOHbIE
NEHCTBUS, pPEryJIsTUBHBIC YHUBEpCAlbHbIE Y4YeOHbIE JIEHCTBUS, COBMECTHAas
NEeSATEIbHOCTb.

MertanpenMeTHbIe PE3yJIbTaThl OCBOCHHSI IMPOTPAMMBI CPEIHEro OOIIEro
0o0pa30BaHMsI JOJKHBI OTPAXKATh:

OBaanenue YHHMBEPCAJTbHBIMHU y4eOHBIMU MO3HABATEIbHBIMH
AeCTBUSIMM:

1) 6a3oBble JIorMYecKHue JAeiicTBUA:

CaMOCTOATENBbHO  (QOpMYyJIHMpOBAaTh W aKTyaJlU3UpOBATh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh IPU OCBOCHHWHM 3HAHUW NPHUEMBI JIOTMYECKOTO MBIIUICHHUS
(ananu3a, cuHTE3a, CpPaBHEHMS, Ki1acCU(pUKaIIUKU, 000OIICHUS ), PACKPBIBATh CMBICIT
OMOJOTMYECKUX MOHATUM (BBIAENATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIIMBATH
CBSI3U C IPYTUMH MOHATUSMH);

ONpENENATh LEIu JEATEIbHOCTH, 3ajaBas NapaMeTpbl W KPUTEPUH UX
JNOCTH>KEHHSI, COOTHOCUTD PE3YJIBTATHI AESATENBHOCTH C TOCTABICHHBIMU LIETSIMU;

UCIOJIb30BaTh OMOJIOTUYECKUE MOHATHUS ISl OObsICHEHUS (DAKTOB U SIBJICHUIM
YKUBOU IIPUPOLBI;

CTPOUTH JIOTMYECKHE PACCYX IAEHUS (MHAYKTUBHBIE, JEOyKTUBHBIE, IIO
aHAJIOTMM), BBIABIIATH 3aKOHOMEPHOCTH W NIPOTHUBOPEYHS] B PAaCCMATPUBAEMBIX
ABJICHUSIX, (DOPMYIIMPOBATH BHIBOIbI U 3aKIIOUEHUS;

NPUMEHSTH CXEMHO-MO/ICJIbHbIE cpencrtsa Ui IPEACTaBIICHUS
CYILLECTBEHHBIX CBSI3€M M OTHOLIEHUH B M3y4YaeMbIX OMOJOTMYECKUX OOBEKTaX, a



TaKkK€  MPOTUBOPEUMH  PA3HOTO  POJAA,  BBIABICHHBIX B Pa3IMYHBIX
WH()OPMAITMOHHBIX UICTOYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHHS] MPOOJIEMBbI C YU4ETOM aHAIM3a WMEIOIIUXCS
MaTepHabHBIX U HEMAaTepUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B IESITEIIbBHOCTh, OLICHUBATh COOTBETCTBHUE PE3YIHTATOB
IIEJISIM, OLICHUBATh PUCKH TIOCIEACTBUMN ACITCIBHOCTH;

KOOPJIIMHUPOBAaTh W  BBHINIOJHATH pabOTy B  YCJIOBHSX  PEaBHOTO,
BUPTYaAJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILICHUE ITPU PEIICHUU )KM3HEHHBIX MPOOJIEM.

2) 0a30BBIE HCCJIEA0BATEIbCKHE AeliCTBHSA:

BJIa/IETh HaBBIKAMU Y4€OHO-UCCIIEI0BATENbCKON U MMPOCKTHON JESTEIBHOCTH,
HaBbIKAMHU  paspelieHusi MnpoOjeM, CHOCOOHOCTBI0O M  TOTOBHOCTBIO K
CaMOCTOATEILHOMY MOMCKY METOJIOB PEIICHUS IPAKTUYECKUX 3aj1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB MTO3HAHUS,

UCTIONB30BaTh PAa3jMuYHbIe BUABI JEATEIBHOCTH MO TOJIYYCHHIO HOBOTO
3HAHMS, €T0 HWHTEPHpPETAlNH, MNPeoOpa3oBaHUI0 W TNPUMCHCHHIO B YYCOHBIX
CUTYaIHsIX, B TOM YHCJIE TIPH CO3/IaHUH YICOHBIX U COITMATBHBIX TIPOCKTOB;

dbopMHUpOBaTh HAYYHBIA TUI MBIILJICHUS, BIaJ€Th HAYYHOM TEPMUHOJIOTHEH,
KJIFOUEBBIMU MOHSATUSMU U METO/IAMH;

CTaBUTh M (OpPMYIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
NEATEeTLHOCTH U KU3HCHHBIX CUTYAIIHSX;

BBISIBIIAITH TIPUYUHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UPOBATh 3ajady,
BBIJIBUTATh TUIOTE3y €€ peIlIeHUs, HaXOIAUTh apTYMEHTHI JIJIs JI0Ka3aTelIbCTBA
CBOMX YTBEP)KJICHUM, 3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEILICHUS,

aHAIM3UPOBaTh TOJYYCHHBIE B XOJE peHIeHHs 3a7aud pe3yJbTaThl,
KPUTUYECKHA OIICHUBATh WX JIOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHUE B HOBBIX
YCIIOBHUSIX;

JaBaTh OIIEHKY HOBBIM CUTYAIUsM, OIIEHUBATH TPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISTh IEJICHAIIPABICHHBII TIOUCK TEepeHoca CPEACTB M CIOco00B
JEeUCTBUS B MPO(HECCUOHATBHYIO CPELY;

yMETh TMEPEHOCUTh 3HAHWS B TMO3HABATEIBHYIO U TPAKTHUECKYIO 00JacTu
KU3HEIeITeIIbHOCTH;

YMETh MHTETPUPOBAThH 3HAHUS U3 PAa3HBIX MPEIMETHBIX 001acTeH;

BBIJIBUTATh HOBBIC WJCH, TpeJjiaraTb OPUTHHAIBHBIC TOJIXOJbI M PEHICHUS,
CTaBUTH MTPOOJIEMBI U 33/1a4UH, JIOITYCKAOIINE aJbTEPHATHBHBIC PEIIICHUS.

3) pab6ora ¢ ungopmaunmeii:

OpPUEHTUPOBATHCS B PA3JIMYHBIX UCTOUYHHUKAX MH(POpMAINK (TEKCTE Y4eOHOTO
mocoOusl, HAYYHO-TIOMYJIIPHON JUTEpaType, OHOJOTUYECKHX CIIOBapsSX U
CIIpaBOYHHKAX, KOMIIBIOTEPHBIX 0a3ax MaHHBIX, B VHTepHETE), aHaIM3UPOBATH



nH(OPMAITUIO PA3TMYHBIX BUIOB U (hOPM MIPEACTABICHUSI, KPUTUIECKU OIICHUBATh
e€ T0CTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

bOopMyIMpPOBATh 3aNPOCHl U MPUMEHATH PA3THYHBIE METOJBI MPU TIOUCKE H
otbope Ouosorndyeckor mHOpMAIMK, HEOOXOAMMOM JJIs BBITTOTHEHUS YYCOHBIX
3ajay;

mpUOOpETaTh OIBIT KCHOJIB30BAHUS HWH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBATH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMIHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHUS
ounosiornyeckoi nHGopmaruu (CXembl, rpaduKy, TUarpaMMBbl, TaOJIHIIbI, PUCYHKH
H Ipyroe);

WCIIOJIb30BaTh HAYYHBIA S3BIK B KA4eCTBE CpEACTBA NpH paboTe C
Ovonornyeckod MHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTUYeCKUe 3HaKU W CUMBOJBI, (HOpPMYJbl, aOOpeBHATypy, HOMEHKIATYDY,
UCIIONb30BaTh W NPeoOpazoBhIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CPE/ICTBA
HaTJISTHOCTH;

BIAJCTh  HaBBIKAMH  pacloO3HAaBaHWS W 3aMWATHl  WHOOpMAaIH,
nH(OPMAIMOHHON 6€30MaCHOCTH JIMYHOCTH.

OgjaieHUue YHMBEPCAJIbLHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

1) o01ienue:

OCYIIECTBJIATH KOMMYHHUKAIIMH BO BceX cepax KU3HU, aKTUBHO y4aCTBOBATH
B JMAJIOTe€ WJIM JIMCKYCCHUU TIO CYIIECTBY OOCYyXaaemMoil TeMbl (YMEHHE 3a/JaBaTh
BOIPOCHI, BBICKA3bIBATh CYXKJCHHUS OTHOCHUTEILHO BBITIOJHEHHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3UIIMK JPYTUX YYACTHUKOB
JMasora Wik JUCKYCCUN);

pacro3HaBaTh HEBepOAJbHBIE CpEJCTBA OOIICHMS, TMOHUMATh 3HAYCHHE
COIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HHUKHOBEHWS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMSTYATh KOH(JIMKTHI U BECTH ITEPETOBOPHI;

BIAJCTh PA3IUYHBIMUA CIIOCOOAMHU OOIIEHUS M B3aMMOJICUCTBUS, MOHUMATh
HaMEpEHUS IPYTUX JIIOJEH, MPOSBIISATh YBAKUTEILHOE OTHOIICHNUE K COOSCETHUKY
U B KOPPEKTHOU Popme (hopMyaupoBaTh CBOM BO3PAKEHHUS;

pa3BEPHYTO W JIOTUYHO H3JIaraTh CBOIO TOYKY 3pPEHUS C HMCIOJb30BaHHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHas J1esiTeJIbHOCTD:

MMOHUMATh M HCIIOJL30BaTh MPEUMYINECTBA KOMAHIHONW W WHIWBUIYaIbHOM
paboThI IpH pelIeHUU OUOJIOTHUYECKON MPOOIIeMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYITIOBBIX (DOPM B3aMMOJICHCTBUS NP PEIICHUN YIeOHOM 3a1a4H;

BBIOMpPATh TEMATHUKy W METOJbl COBMECTHBIX JCUCTBHI C y4€TOM OOIIHMX
WHTEPECOB M BOBMOKHOCTEH KaXKIOTO YJieHa KOJUICKTHBA,



IIPUHAMATh  LEIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIUHUPOBATh ACHUCTBUA NO €€ ITOCTHKEHUIO: COCTABIISITh IUIAH JCUCTBUM,
pacnpenensaTb poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaThb pe3YJIbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KauyeCTBO CBOErO BKJIAJa M KaXKJIOIO yYaCTHHKAa KOMaHIbl B
OOIIMii pe3yNIbTaT MO Pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/uiaratb HOBBIE IIPOEKTHI, OLIEHMBATh HIAEU C TO3ULUUHA HOBU3HBI,
OPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh IIO3UTHUBHOE CTPATETMYECKOE IIOBEJCHUE B Pa3IUYHBIX
CUTYalLUsIX, IPOSBIISATH TBOPUECTBO U BOOOPAXKEHHE, ObITH HMHUIIMATUBHBIM.

OBJaieHre YHUBEPCAIbHBIMH PeryJSTUBHBIMU ACHCTBUAMM:

1) camoopranusanms:

UCIIOJIb30BaTh OHMOJOTMYECKHE 3HAHUS U BBIABICHUS MpOOJIEM M HX
pELICHUSs B )KU3HEHHBIX U YU€OHBIX CUTYalUsX;

BBIOMpPAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIE
YCTAHOBKM B CBOMX JCHCTBHSAX M IOCTYIIKax IO OTHOLIECHHIO K KMBOM IMPHUPOJE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYKAIOIINX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH ITO3HABATEIBHYIO JIEATEIIBHOCTD, BBIABIATH
npo0JieMbl, CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIE 3a7aul B 00pa30BaTEIbHON
JNEATEIIbHOCTH U )KU3HECHHBIX CUTyalUsX;

CaMOCTOATENILHO COCTABJISITH IUIAH pPELICHHUS NpoOJieMbl €  YYETOM
UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEIOYTEHUIH;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsM;

paciupsTh paMKU y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MTPEANOYTEHUH;

JienaTh OCO3HaHHBIM BbIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
34 pEILICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

c1ocoOCTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHUIO HIMPOKOM JpyAHULIMK B
pa3HbIX 00JIaCTAX 3HAHWUW, TOCTOSHHO TNOBBIIIATH CBOM OOpa3oBaTEIbHBIA U
KYJBTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

J1laBaThb OLIEHKY HOBBIM CHUTYyalUsIM, BHOCUTb KOPPEKTHUBBI B JIESATEIBHOCTD,
OLICHUBATbh COOTBETCTBUE PE3YJITATOB LEISAM;

BJIAJE€Th HABBIKAMM  IO3HABATENHHON  peduieKCMH KakK  OCO3HAHMS
COBEpPUIAEMBIX JECUCTBUM M MBICIUTENBHBIX MPOLECCOB, HMX PpE3YJbTaTOB U
OCHOBaHUi, MCMOJIb30BaTh NPUEMBI peduieKCUM IJIsi OLEHKH CUTyalluu, BbIOOpA
BEPHOI'O PELICHHS;

YMETb OLICHUBATb PUCKUM M CBOEBPEMEHHO NPUHUMATHh PEIICHUSA M0 MX
CHIKEHHUIO;



NPUHUMATh MOTHBBI W apryMEHThl APYIMX IpU AaHAINW3E pe3yIbTaTOB
NEeSATEIbHOCTH;

3) npuHATHE Ce0HA M APYTUX:

IPUHUMATH ce0sl, TOHUMAs CBOM HEIOCTATKH U JOCTOMHCTBA,

OPUHUMATh MOTUBBI WU apryMEHThl JPYIMX IpU aHaJIU3€ pe3yIbTaToB
NEeSATEIbHOCTH;

IPU3HABaTh CBOE MPABO U MPABO JPYTUX HA OIINOKHU;

pa3BHUBaTh CIIOCOOHOCTh IOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

IMPEAMETHBIE PE3YJ/IBTATDBI

[IpenMeTHbIe pe3yabTAaThl OCBOCHHUSI COJIEpXKaHUSI Y4eOHOro MpeaMera
«buonorus» Ha yrayOJAEHHOM ypOBHE OpPUEHTHPOBAaHBI Ha obOecreueHue
npobuapHOro  o0yueHus:  oOydaromuxcss — Owojmormu. OHH  BKJIIOYAIOT:
cnenuuyeckue s OMOJIOTHH Hay4YHbIC 3HAHUS, YMEHUS U CIIOCOOBI JEHCTBUH 110
OCBOCHHIO, UHTEPIIPETALMN U MPEOOPa30BAHUIO 3HAHUM, BUABI ACATEIBHOCTU IO
MOJIYYEHUIO HOBBIX 3HAHUW W UX MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX, a TAKXKE B
peaNbHbIX KXU3HEHHBIX cuTyauusx. I[IpenmeTHbie pe3ynbTaThl MPEACTABICHBI MO
roJiaM U3y4eHHUsl.

[IpeameTHbIe pe3yNbTaThl OCBOCHUS ydueOHOro mpeamera «buonorus» B 10
Kjlacce JOJKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECT€ U POJIM OHOJOTUU B CHUCTEME
€CTECTBEHHBIX HayK, B ()OPMHPOBAHWU €CTECTBEHHO-HAYYHOW KapTUHBI MHUpa, B
MO3HAHWM  3aKOHOB  TPHUPOABI M  PEUIEHUH TMPOOJEM  PAIMOHAIBLHOTO
MPUPOJIOTIOIB30BaHUs, O BKJIAJE POCCUICKUX M 3apyOEKHBIX YUEHBIX B Pa3BUTHE
Onooruy;

BJIAJCHUE CHUCTEMOM OWOJIOTMYECKUX 3HAHUW, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAONIMe OHOJIOTHYECKUE TEPMHUHBI U TOHATUSA (KU3Hb, KIIETKA,
OpraHu3M, MeTaboJIM3M, TOMEOCTa3, CaMOPETYJSIUs, CaMOBOCIPOU3BEICHUE,
HACJIEJICTBEHHOCTh, MU3MEHUYUBOCTh, POCT U Pa3BUTHE), OMOJOTHYECKUE TEOPUU
(xnetounas teopus T. llIBanna, M. Illneiinena, P. BupxoBa, XxpomocoMHas Teopust
HaciencrBeHHoctu T. Moprana), yuenus (H. WM. BaBmnoBa — o uentpax
MHOTOOOpa3usi W TPOUCXOXKICHUS  KYJbTYPHBIX  pacTeHWi),  3aKOHBI
(emnHOOOpa3wsi MOTOMKOB TEPBOTO TOKOJIEHUS, PACIICIICHUS, YUCTOTHI TaMer,
HE3aBUCUMOTO HacienoBanus [. MeHngenss, TOMOJIOTUYECKUX PSAIOB B
HACJIEICTBEHHOM U3MEHYNUBOCTH H. n. Basunosa), IIPUHIIATIBI
(KOMILIEMEHTapHOCTH);

BJIaJICHUE OCHOBHBIMM METOJIaMH HAy4YHOTO MO3HAHUS, HCIOJIb3YEMbIX B
OMOJIOTMYECKUX HCCIEJOBAHUSIX KUBBIX OOBEKTOB (OMHCaHUE, HW3MEpPEHHUE,
HaOJII0/IEHNE, SKCIIEPUMEHT);



YMEHHE BBIACIATH CYLUIECTBEHHBIC MPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHu3MOB, B TOM YHCIIE
OakTepuit, rpuOOB, pacTEHUH, )KUBOTHBIX U Y€JIOBEKA, CTPOCHUSI OPraHOB U CUCTEM
OpPraHOB pAaCTEHUl, JXUBOTHBIX, YEJIOBEKAa, IPOLECCOB KU3HEAEATEIbHOCTH,
IPOTEKAIOLIUX B OpraHU3Max PACTEHUH, KUBOTHBIX U YEJIOBEKAa, OMOJIOTMUECKUX
IPOIECCOB: OOMEHA BEHIECTB (METabOIM3M), MPEBPAILLICHUSI YHEPTUU, OpOKEHUS,
aBTOTPO(PHOTO U reTepOoTPOPHOro TUIOB MUTAHUS, GOTOCHHTE3a U XEMOCUHTE3A,
MUTO3a, M€H03a, raMeTorenes3a, SMOpHUOTreHe3a, MOCTIMOPHOHAIBHOIO Pa3BUTHA,
pPa3MHOXXEHHUS,  WHJIUBUIYaJbHOTO  PAa3BUTUS  OpraHu3Ma  (OHTOreHe3a),
B3aMMOJIEHCTBUSI T€HOB, FETEPO3UCA, UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTAaHABIMBATh B3aHMMOCBSI3M MEXAY OpPraHOMJAMHU KIETKM M UX
(GYHKIUSAMHU, CTPOCHHMEM KJIETOK pa3HBIX TKaHEH M WX (QYHKIUAMH, MEXITY
OpraHaMM M CHCTEMaMU OpraHOB y pPAacCTEHHH, *XMUBOTHBIX U YEJIOBEKa U HX
GYHKIUSAMHU, MEXAY CHCTEMaMH OPraHoB U HMX (QYHKIHUSAMH, MEXIy STanamu
oOMeHa BEIIEeCTB, dTallaMU KJIETOYHOTO IUKJIA U KU3HEHHBIX I[IUKJIOB OPTaHU3MOB,
TanamMu 3MOpPUOHAIBHOIO PAa3BUTHS, T€HOTHUIOM U (EHOTHIIOM, (DEHOTUIIOM H
(dhaxkTOopamMu cpebl OOUTaHUS;

YMEHHE BBIABJIATH OTJIMUYUTENbHbIE NMPU3HAKU JKUBBIX CHUCTEM, B TOM YHUCIIE
pacTeHM, )KUBOTHBIX U UEJIOBEKa;

YMEHHE WCIOJb30BaTh COOTBETCTBYIOIINE AapTyMEHTHI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJIsl TOKA3aTENbCTBA POACTBA OPraHU3MOB Pa3HBIX
CUCTEMAaTUYECKUX TPy,

yYMEHHE peniaTb OMOJIOTMYECKUE 3a/1a4M, BBISBISATH PUUNHHO-CIIEICTBEHHbIE
CBSI3U MEXAY UCCIIEyeMbIMU OHOJIOTMYECKUMHU MIPOLIECCaMU U SBJICHUSIMU, J1€TaTh
BBIBOJIbI U TTPOTHO3BI HA OCHOBAHHH TOJIYY€HHBIX PE3yJIbTaTOB;

YMEHUE BBINOJIHATh JIA0OPATOPHBIE M MPaKTUYECKHUe padOThl, COOMHOIATH
npaBuia npu pabote ¢ ydeOHBIM U Ja00paTOPHBIM 000PYAOBAHUEM;

YMEHHME BBIIBUraTh TUIOTE3bl, MPOBEPATh HX SKCIEPUMEHTAIBHBIMU
cpencTBamMu, (GOpMyIuUpys Ledb HCCIEIOBAHMS, aHAJIU3UPOBATH IMOJYYCHHBIC
pe3yNbTaThl U IeNIaTh BBIBOJIBL;

YMEHHUE Yy4YacTBOBaTh B y4e€OHO-MCCIIEIOBATEIILCKOM paboTe Mo OMOJIOTHH,
HKOJIOTUM U MEIUIIMHE, NMPOBOJUMON Ha 0a3e HIKOJIbHBIX HAay4YHBIX OOIIECTB, U
nyOJIMYHO  TPEICTaBIATh  MOJYYEHHBIE  PEe3yslbTaThl Ha  YYEHHMYECKHX
KOH(epeHUusIX;

YMEHHE OIICHWBATh JTHUYECKHUE AacCIEeKThl COBPEMEHHBIX HCCIICIOBAaHUI B
obnmactu  Ouonormu ¥ MEOUIMHBI  (KJIOHHMPOBaHHE,  HCKYyCCTBEHHOE
OIJIOJJOTBOPEHHE, HANpPaBIEHHOE W3MEHEHHWE T€HOMa U CO3JaHHE TPAHCTCHHBIX
OpTraHU3MOB);



YMEHHE OCYIIECTBISATh OCO3HAHHBIM BBIOOp Oyaymieil mpodeccuoHambHON
NEATETLHOCTH B 00JacTH OWOJIOTHH, MEAWIMHBI, OMOTEXHOJIOTHH, BETEPUHAPHUH,
CEJIbCKOTO XO34KCTBA, MUILEBOM MPOMBIIIICHHOCTH, YIIyOIsITh MO3HABATEIbHBIN
WHTEpEC, HAIIPaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIONIEH npodeccuu u
NPOJOJDKEHHE OMOJOrHYecKoro oOpa3oBaHMs B OpraHu3alUsaX CpeaHEro
po(heCCHOHATTEHOTO U BHICIIETO 00pa30BaHUAI.

[IpenMeTHbIE pe3yiabTaThl OCBOEHUS yueOHOro mpeamera «buonorus» B 11
Kslacce NOJIKHBI OTPaKAaTh:

chOPMHPOBAHHOCTh 3HAHUW O MECT€ W POJM OHOJIOTMM B CHCTEME
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHMH COBPEMEHHOM €CTECTBEHHO-HAyYHOU
KapTUHBI MHpA, B IMO3HAHWM 3aKOHOB TPHUPOABI M PEHICHUH SKOJOTHYECKUX
npoOjieM 4YenoBeYecTBa, a TaKkKe B PEIICHHH BOIMPOCOB PAMOHAIBHOTO
PUPOOIOIH30BaHUS, U B (DOPMUPOBAHUM IIEHHOCTHOTO OTHOIICHUS K MPHUPO/IE,
OOIIECTBY, YEIIOBEKY, O BKJIAJEC POCCHUMCKUX U 3apyOekKHBIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OMOJIOTHH;

YMEHHE BJAJE€Th CHUCTEMOW OMONOTHMYECKUX 3HAHWW, KOTOpas BKIIOYACT
OTpEeleNICHNs] W TIOHMMaHWE CYIIHOCTH OCHOBOIIOJNATAIONINX OHOIOTHYECKUX
TEPMUHOB M TOHATHM (BHJI, dKOCUcCTeMa, Ouocdepa), OHOIOrHUYECKHUE TEOPUU
(aBomronionHas teopust Y. JlapBuHa, CHHTETHYECKAs TEOPHs DBOJIOLMH), YUCHHUS
(A. H. CeBepiioBa — 0 myTsX U HampaBieHUsx sBoitonnu, B.M. Bepnaackoro — o
ounocdepe), 3akoHbl (reHetudeckoro paBHoBecust [[x. Xapau u B. BaitnOepra,
3apoabiiieBoro cxojacrea K. M. bopa), npaBuna (munumyma HO. Jlubuxa,
HKOJIOTHYECKON MHpaMUJIbl dHEpPruM), rumnoressl (rumore3a «mupa PHK» V.
['un6epra);

YyMEHUE  BJQJ€Th  OCHOBHBIMM  METOJaMH  HAyYHOTO  TIO3HAHUS,
WCITOJIb3yEMBIMH B OMOJIOTHYCCKUX MCCIIEIOBAHUSX KUBBIX 00BEKTOB U IKOCUCTEM
(omucanue, M3MepeHue, HaONIOJCHHE, JKCIIEPUMEHT), CIOCOO0aMH BBISIBJICHUS H
OIICHKH aHTPOIIOT€HHBIX U3MEHEHHU B IPUPO/IE;

YMEHHE BBIICIATh CYIICCTBEHHBIE MPHU3HAKUA: BHUJIOB, OHOTEOLIEHO30B,
PKOCUCTEM U Ouocdepbl, CTaOUIU3UPYIONIETO, JBUXKYIIETO W Pa3pbIBAIOIIETO
€CTECTBEHHOTO otOopa, aJIJIOTIaTPHUECKOTO u CUMIATPUIECKOTO
BUJI000pa30BaHUs, BIUSHUS JABWKYIIUX CHJI SBOJIONMY HA T€HO(OH]I TOMYJISIUH,
MPUCTIOCOOJICHHOCTH OPTaHU3MOB K Cpejie OOMTaHUs, YepeIOBAaHUs HAMPABICHUN
IBOJTIOIINU, KPYTOBOPOTA BEIIECTB U MTOTOKA YHEPTUH B IKOCHUCTEMAX;

YMEHHE YCTaHABJIMBATH B3aUMOCBSI3M MEXKAYy TPOIECCAMH DBOJIOIHH,
JBIDKYIIMMH CHJIAaMUA aHTPOTIOT€HE3a, KOMIIOHEHTAMU PA3JIMYHBIX YKOCUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YyMEHUE  BBISBJISITH  OTJIMUWTEIBHBIE  TPHU3HAKH  KUBBIX  CHCTEM,
MPUCIIOCOOJICHHOCTh BUJIOB K Cpefie OOMTaHUs, aOUOTHYECKUX U OMOTHYECKHUX



KOMITOHEHTOB  9KOCHCTE€M, B3aWMOCBS3€d OpPraHM3MOB B  COOOIIECTBax,
AHTPOITOTEHHBIX U3MEHEHUN B SKOCUCTEMAX CBOECH MECTHOCTH;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIIHUE AaPTYMEHTHI, OWOJOTHYECKYIO
TEPMUHOJIOTHIO M CHUMBOJIMKY JJIsl JOKa3aTeIbCTBA POJCTBA OPraHU3MOB PA3HBIX
CUCTEMATUYECKUX TPYII, B3aUMOCBS3U OPraHU3MOB U CpeJlbl OOUTAHUS, €AMHCTBA
YEeJIOBEUECKMX pac, HEOOXOMMMOCTH COXPAaHCHHS MHOT0o00pa3us BHUIOB U
HKOCUCTEM KaK YCIIOBHUS COCYIIECTBOBAHMSI IIPUPOIBI M UETIOBEUYECTRA;

yMEHUE peliaTh OMOJIOTUYECKUE 3aa4i, BISABISTH TPUUNHHO-CIIEICTBEHHbIC
CBSI3U MEXKJy UCCIIETYEMbIMU OMOJOTUYECKUMH MPOIIECCAMU U SIBIICHUSMH, JIE1aTh
BBIBOJIbI M TIPOTHO3bI HA OCHOBAHUU TOJYUYEHHBIX PE3YyJIbTaTOB;

YMEHHE BBIMOIHATH JTA0OPAaTOPHBIE M MPAKTHUECKHE PadOThI, COOIIOAATH
npaBuia mpy paboTe ¢ ydeOHBIM 1 1a00paTOPHBIM 000PYIOBAHHUEM;

YMEHUE BBIJIBUTATh THUIOTE3bl, TMPOBEPSITh HUX OSKCIEPUMEHTAILHBIMU
cpencrtBamu, GOpMYIHpYs Ielb HCCIEIOBAaHUS, aHAJIU3UPOBATH IOIYUYCHHBIC
PE3yNbTATHI U ICNIaTh BEIBOJBL;

YMEHHE Yy4YacTBOBaTh B y4E€OHO-HCCIIEIOBATEIILCKOM paboTe Mo OMOJIOruw,
OKOJIOTUU W MEIWIIMHE, MPOBOJAUMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, U
nyOMUYHO  TPEACTaBIATH  MOJYYEHHBbIE  pe3yJbTaThl Ha  YYEHUYECKHUX
KOH(epeHIusX;

YMEHHUE OIEHWBATh THIOTE3bI M TEOPUH O TIPOUCXOKICHNUN JKU3HU, YEITOBEKa
U YEIIOBEYECKUX pac, O MPUYMHAX, MOCICACTBUAX M CIOCO0aX MpeaOoTBpAICHUS
ri100aJbHbIX U3MEHEHUH B Ouocdepe;

YMEHHUE OCYIIECTBIATh OCO3HAHHBIA BBHIOOp Oyaymiedl mpodecCHoHATbHON
JESATETLHOCTH B 00J1aCTH OMOJIOTHH, SKOJIOTUU, IPUPOIOTIONB30BaAHUS, METUIIUHBI,
OMOTEXHOJIOTHH, TICHXOJIOTUH, BETCPUHAPHH, CEIBCKOTO XO3SHCTBA, MHUIICBOU
MIPOMBINIUICHHOCTH, YTIYyOJIATh TI03HABATENBHBI WHTEpPEC, HAINpaBJICHHBIM Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  Tpodeccurt U MPOJOHKEHHE
OMOJIOTUYECKOTO 00pa30BaHUs B OPTaHMU3AIUSAX CPEAHETO MPOodeCcCHOHATBHOTO U
BBICIIIETO0 00pa30BaHUsI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoanuectBo yacos DJIeKTPOHHbIE
HanmenoBaHmue pa3jiesioB U TeM ungpoBbie
Ne /o P Kontpoabnbsie IlpakTuueckue (mupp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
bubmuorexa [JOK
1 buonorus kak Hayka 1
https://m.edsoo.ru/7f41c292
2 JKuBble cuCTEMBI U UX U3yUYEHUE 2 bubmmorexa [TOK
https://m.edsoo.ru/7f41c292
bubmuorexa [JOK
3 b 2 0.5
HOTIOTHA KIICTKH https://m.edsoo.ru/7f41c292
bubmuorexa [JOK
4 X 10 1
MMHUHCECKaA Opranu3alii KICTKH https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
5 Crpoenue e 8 2
TPOCHHC H YHKLIHH KICTKH https://m.edsoo.ru/7f41c292
6 OOMeH BelecTB U MpEeBpaIIeHUE YHEPTHHU B 9 | bubnmnorexa [JOK
KJIETKE https://m.edsoo.ru/7f41c292
7 Hacnencreennas unpopmanus u 9 0.5 bubnuoreka [IOK
peanu3anus €€ B KJIIETKE ) https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
8 XK i 6 1
HSHCHHBIH IHICT KICTRH https://m.edsoo.ru/7f41c292
bubmuorexa [JOK
9 C 17 1.5
Tpoetue 1 (I)yHKL[I/II/I OpTati3MOoB https://m.edsoo.ru/7f41c292
bubmuorexa [JOK
10 P 8 1.5
A3MHOKEHUE U Pa3BUTHE OPTAaHU3MOB hitps:/m.cdsoo.ru/7f41¢292
11 I'eneTnka — HayKka O HaCIEACTBEHHOCTH U 2 0.5 bubnuorexa [IOK




HN3MCHYUBOCTHU OPTraHU3MOB

https://m.edsoo.ru/7f41¢292

12 3aKOHOMEPHOCTH HACJIEICTBEHHOCTHU 10 1 buGnnorexa LIOK
P 8 https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
13 3aKOHOMEPHOCTH U3MEHYMBOCTU 6 1 hitps://m.cdsoo.ru/Tf41¢292
bu6mmoreka [IOK
14 Teneruia venosexa 3 0.5 https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
1 4 1
5 Cenekiusi OpraHu3MOB https://m.edsoo.ru/7f41¢292
bu6mmoreka [IOK
1 b 4
6 HOTEXHOJIOTUSA U CUHTETHUECKAs OMOJIOT S hitps:/m.cdsoo.ru/7f41¢292
bu6mmorexa [IOK
1 P 1
7 C3CPBHOC Bpemi https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 102 13




11 KJIACC

KoaugecTBo 4acoB DJIeKTPOHHbIE
HauMeHoBaHHe pa3aesioB U TeM nu(poBLIe
Ne n/m P Kourpoububie IIpakTHyeckue (uubp )
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 3apoxACHUE U Pa3BUTUE IBOIOIMOHHBIX 4 bubmmoreka [JOK
MPEJICTABICHU B OMOJIOTHI https://m.edsoo.ru/7f41cc74
bubmuorexa [JOK
2 Muxkpo3B0II0 eé pe3 a 14 2
HKPOIBOTHOLIA M €€ PESYTILTATEL https://m.edsoo.ru/7f41cc74
3 Makpo3BOdIOLHS U €€ pe3yIbTaThl 6 bubmmorexa LHOK
P 1 pesy https://m.edsoo.ru/7f41cc74
4 [IpoucxoxaeHue u pa3BUTHE KU3HU HA 15 15 bubnuoreka [IOK
3emie ’ https://m.edsoo.ru/7f41cc74
bubmuorexa [JOK
5 IIpoucxoxkaeHue yenoBeKka — aHTPOIIOTEHES 10 1
POMCXOAUICHHE HCIIOBCK Hpororer https://m.edsoo.ru/7f41cc74
DKOJIOTHS] — HayKa O B3aWMOOTHOIIICHUSIX
6 OpPraHU3MOB U HAJIOPTaHU3MEHHBIX CUCTEM 3 0.5 bubnmnorexa [IOK
p . 71op . ’ https://m.edsoo.ru/7f41cc74
C OKpYXKarolen cpeaon
bu6nmoreka [JOK
7 Opraums cpena ooura 9 1.5
PraHH3MBIH CPEaL vran https://m.edsoo.ru/7f41cc74
bu6nmoreka [JOK
8 K010 0 o i 9 0.5
KOJIOTIT BIAOB H HOTY LTI https://m.edsoo.ru/7f41cc74
9 DKOJIOTHS COOOIIECTB. DKOJIOTHUECKHE 12 0.5 bubmuorexa [JOK
CHCTEMBI ) https://m.edsoo.ru/7f41cc74
bubmuorexa [JOK
10 buocdepa — rmobanbpHas dKocucTeMa 6
mocepa — PHAT FROCHCTEM https://m.edsoo.ru/7f41cc74
11 Yennosek U OKpyXkarowas cpena 6 bubnuorexa [IOK




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

12

PesepBHOE Bpems

bu6mmoreka [IOK
https://m.edsoo.ru/7f41cc74

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

7.5







IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KosnuyectBo yacos DJIEeKTPOHHbBIE
Ne HMara uugposbie
Tema ypoka Konrpoubusie IIpakruueckue
n/n Bcero H3yuyeHusi oOpa3oBaTe/bHbIE
padoThI padoThI
pecypcbl
| buonorus kak KoMIuieKCHasi HayKa 1 | bubmmoreka [JOK
KaK 4acTh COBPEMEHHOT'0 O0IIeCTBa https://m.edsoo.ru/7f41c292
2 JKuBblE cUCTEMBI U KX CBOMCTBA 1 bubmorexa [IOK
https://m.edsoo.ru/7f41c292
3 YpoBHEBas OpraHu3anus KUBbIX | bubnnoreka [JOK
CHUCTEM https://m.edsoo.ru/7f41c292
4 Hcropust OTKpBITUS U U3YUYEHHUS 1 bubnnorexa [JOK
KieTku. Kierounas teopust https://m.edsoo.ru/7f41¢292
Meroasl MOJIEKYJIIPHON U KJIETOYHON
6uonoruu. [IpakTnueckas padora
5 «M3yueHne MeTo0B KJIETOUYHOU | 0.5 bubmuorexa [IOK
Ouosioruu (xpomarorpadus, ' https://m.edsoo.ru/7f41c292
anekTpodopes, muddepeHranbHoe
uentpudyruposanue, [1LP)»
N bubnuoreka [{OK
6 XUMUYECKUH COCTaB KIETKH 1
https://m.edsoo.ru/7f41c292
7 MuHepanbHble BELIECTBA KIETKH, UX | bubmuorexa [IOK
Ouosiornyeckas poJsb https://m.edsoo.ru/7f41¢292
Opranuyeckue BelecTBa KJIEeTKH —
8 oenku. JlabopaTopHas paborta 1 0.5 Bubmmorexa [IOK
i patopHai p ' https://m.edsoo.ru/7f41¢292
«Ob6Hapyx’eHHne 6eJIKOB ¢ TOMOIIBIO




Ka4C€CTBCHHBIX peaKHHfI))

CoiicTBa, KIaccupUKaM U

bubnunoreka LIOK

KIICTKH. Hp AKTHUYCCKasa pa60Ta

9
dbyHKIMH OEITKOB https://m.edsoo.ru/7f41¢292
10 Oprannueckue BEIecTBa KJIETKH — bubnmnoreka HOK
YIJIEBOJIBI https://m.edsoo.ru/7f41¢292
11 Opranuyeckue BelecTBa KIEeTKH — bubnmnoreka HOK
JUNUIBI https://m.edsoo.ru/7f41¢292
Hyxnennossie kucnotsl. JJHK u PHK.
JlaboparopHas paborta
12 «I/ICCJI:'I)G ozaHH: HYKJIEHHOBBIX 0.5 bubmorexa [IOK
A YE ' https://m.edsoo.ru/7f41c292
KHCJIOT, BBIZEIEHHBIX U3 KIETOK
Pa3IMYHBIX OPraHU3MOBY
13 Crpoenue u pynkuuu ATO. [Ipyrue bubmmoreka [JOK
nykineosuarpudocharsr (HTD) https://m.edsoo.ru/7f41c292
Ceksenuponanue JTHK. Metobl
14 FGHOMI/IKE aHCKI[I/IHTOMI/IKI/IH bubmmorexa LIOK
» TP P ’ https://m.edsoo.ru/7f41¢292
MIPOTEOMUKH
bu6nmorexa LIOK
15 M i O
CTOAR! CTPYKTYPHOM DHONOTHH https://m.edsoo.ru/7f41c292
16 Tunst knetok. [Ipokapuorudeckas bubnmnorexa [JOK
KJICTKAa https://m.edsoo.ru/7f41¢292
CTpoeHHE 3YKapHOTHICCKOHN KIICTKH.
17 I1 I;KTI/I%CK};I; l:)3.60Ta «H3yuenne 0.5 bubmmorera OK
p . p N i ’ https://m.edsoo.ru/7f41¢292
CBOMCTB KJIETOUHOI MEMOpPaHbBI»
18 IToBepXHOCTHBIN anmapar KJIETKH bubmmorexa TOK
p p https://m.edsoo.ru/7f41c292
19 OnHOMeMOpaHHbIE OPTaHOUIBI 0.5 bubnuotexa [JOK

https://m.edsoo.ru/7f41¢292




«I/I3yquI/Ie JABWKCHUS HUTOIIJIa3MbI B
PACTUTCIIBHBIX KJICTKAX»

HOJ'IyaBTOHOMHI)IC OpraHoM bl KJICTKH:

MUTOXOHIPHH, TUTACTH/IBL.
JlaGopaTopHas pabota

bu6nmmoreka [IOK

20 «HccnenoBanue mia3zMonn3a u 0-5 https://m.edsoo.ru/7f41¢292
JIeTIa3MOJIN3a B PaCTUTEIbHBIX
KJIETKaxX»

bubmuoreka [{OK

21 HememOpanHble opraHou/ bl KJIETKU hitps:/m.cdsoo.ru/7f41¢292

bubmuoreka [{OK

22 CTpoeiue u pyniiuin s1pa https:/m.edsoo.ru/741c292
CpaBHHTENIbHAS XapaKTEPUCTUKA

7 KJIETOK dyKapuoT. JlabopaTopHas 0.5 bubnnorexa [JOK
pabota «/3ydeHre CTpOCHUS KIECTOK https://m.edsoo.ru/7f41¢292
Pa3IUYHBIX OPTaHU3MOBY
ACCUMUIISIIINS U TUCCUMMIISIIUS —

JIBE€ CTOPOHBI MeTabomu3Ma. THUrbl

24 oOMeHa BemiecTB. JJaboparopHas bubnmnorexa [JOK
pabota «3yyeHue karaauTHIeCKOn https://m.edsoo.ru/7f41c292
AKTUBHOCTH (PEPMEHTOB (Ha MpUMEpeE
aMUJIa3bl WM KaTaaas3bl)»

@epMEHTaTUBHBIN XapaKTep peakui
KJIETOYHOTO MeTaboIn3Ma.

)5 JlabopaTtopHas pabota «3yyeHue 0.5 bubnuoteka [JOK
(hepMEeHTAaTUBHOTO PACIICTUICHHS https://m.edsoo.ru/7f41c292
MEPOKCUIA BOJOPO/Ia B PACTUTENBHBIX
1 )KUBOTHBIX KJIETKaX)

26 benku-akTUBaTOPHI U OENKHU- but6mmoreka [IOK




WHTUOUTOPHI

https://m.edsoo.ru/7f41¢292

bubnunoreka LIOK
27 A i 0
BTOTPOQHBITE THIT OOMera Belitects https:/m.edsoo.ru/7f41¢292
bu6nmmoreka [IOK
28 O
OTOCHHTES https:/m.edsoo.ru/7f41¢292
XemocuHTes. JJabopaTropHas pabora
29 «CpaBHeHuUe poreccoB (poTocuHTE3a 0.5 bubmorexa HOK
P POt ' https://m.edso0.ru/7f41¢292
1 XeMOCHHTE3a»
AHa’pobHbBIE OpraHu3Mbl. Buabl
30 oposxenus. JlabopaTopHas pabota bubmmoreka [JOK
«CpaBHEHUE TTPOLIECCOB OPOKEHUS U https://m.edsoo.ru/7f41c292
JIBIXAHUS)
31 AspoOHbBIE OPraHU3Mbl. JTaIb Bbu6motreka [JOK
SHEPTeTUYECKOro OOMeHa https://m.edsoo.ru/7f41c292
DHeprus MEeMOpPaHHOTO TPaIuCHTA
P P pai bubnuoreka [IOK
32 npotoHoB. Cunrte3 AT®: pabora
. https://m.edsoo.ru/7f41c292
npoToHHON AT®-cuHTa3bI
33 Peakiiun MaTpu4HOTO CHHTE3a bubmmorexa [TOK
HITH MaTp https://m.edsoo.ru/7f41¢292
34 TpaHckpunuus — MaTpU4HbBINA CUHTE3 bubmuoreka [IOK
PHK https://m.edsoo.ru/7f41c292
bu6nmorexa LIOK
35 T &
PAHCIIII 1 €€ STatibt https://m.edsoo.ru/7f41¢292
36 Konuposanue amunokucior. Poib bubmuorexa [IOK
pubocom B OmocuHTe3e Oenka https://m.edsoo.ru/7f41c292
37 Opranm3anys reHomMa y mpoKapuoT 1 bubnuoteka [JOK
JYKapuoT https://m.edsoo.ru/7f41c292
38 MonekynsapHble MEXaHU3MBbI bubnuotexa [JOK




9KCIIPECCUU T'€HOB Y YKapPHOT

Bupycsl — BHEKIIeTOUHBIE (DOPMBI
KHM3HU U OOJIUTaTHBIE ITApa3UTHI.

https://m.edsoo.ru/7f41¢292

bubnunoreka LIOK

39 0.5
[IpakTrueckas padota «Co3gaHue https://m.edsoo.ru/7f41c292
MOJICIIH BUPYCa»
40 BupycHsle 3a06051eBaHUS YeIIOBEKa, Bu6mmotexa [JOK
KUBOTHBIX, PACTCHUI https://m.edsoo.ru/7f41¢c292
41 HanoTexHoyioruu B OMOJIOTUU U bubnuorexa [JOK
MEIULITHE https://m.edsoo.ru/7f41¢292
42 JKU3HEHHEBIN UK KIETKA Bubmiorexa OK
https://m.edsoo.ru/7f41c292
bubnuoreka [{OK
4 M i HK
3 aTpUHbIi CHHTES ] https://m.edsoo.ru/7f41c292
Xpomocomsl. JlaboparopHas padbora
44 «V3yyeHne XpoMOCOM Ha TOTOBBIX 0.5 bubmmorexa LOK
ya p ) https://m.edsoo.ru/7f41c292
MHUKpOIIpernapaTax»
bu6nmorexa LIOK
45 —
Jleneuue KIeTkH — MHTO3 https://m.edsoo.ru/7f41¢292
Tune! knerok. Kapuokunes u
nuToknHes. JJaboparopHas padboTa
46 «Habmonenue leTosapB KnepTKax 0.5 bubmorexa LHOK
s ' https://m.edso00.ru/7f41¢292
KOHUYHMKA KOpEIIKa JyKa (Ha TOTOBBIX
MUKpOIpenaparax )»
47 Peryasanust >kU3HEHHOTO IIUKJIA KJIIETOK bubmorexa LHOK
Y i https://m.edsoo.ru/7f41¢292
but6mmorekxa [IOK
48 OpraumusM Kak eIUHOE 1EJI0E
P A t https://m.edsoo.ru/7f41¢292
49 Txanu pactenuii. JlaboparopHas 0.5 bubnuotexa [JOK




pabora «3yueHue TkaHe pacTeHUI»

TxaHu )KUBOTHBIX U YEJIOBEKA.

https://m.edsoo.ru/7f41¢292

50 Ha60puaTopHa${ pabora «3yyeHue 0.5 ngg;ifg;gg}éﬂlcz%
TKaHEH KUBOTHBIX»
Opransl. CucTteMbl OpraHoB.
51 Jlaboparopnas padota «3yueHue 0.5 bubmmorexa [IOK
https://m.edsoo.ru/7f41c292
OpraHoOB I[BETKOBOT'O PACTEHUS
bubmmoreka [JOK
32 Onopa Texa opranu3mos https://m.edsofru/7f410292
bubmmoreka [JOK
>3 JBIiKelie OpraiH3MOB https://m.edsofru/7f410292
bubmmoreka [JOK
>4 Hnranue oprammsmos https://m.edsofru/7f410292
55 [InTanye MO3BOHOYHBIX KUBOTHBIX. bubnuorexa [IOK
[InmeBapuTenbHas cucTeMa 4yelloBeKa https://m.edsoo.ru/7f41c292
bubnuoreka [IOK
36 Jloixatie opranismon https://m.edsogru/7f4l0292
57 JIpIxaHue Mo3BOHOYHBIX KUBOTHBIX U bubmuoreka [IOK
YyeJloBeKa https://m.edsoo.ru/7f41c292
58 TpaHcopT BEIECTB y OPraHU3MOB bubmmorexa [IOK
https://m.edsoo.ru/7f41c292
59 KpoBeHocHas cuctema 1o3BOHOYHBIX bubmuoreka [IOK
JKUBOTHBIX U YE€JIOBEKA https://m.edsoo.ru/7f41c292
bubmuoreka [IOK
60 Brigenetiite y OprafisMos https://m.edsogru/7f410292
61 3ammTa y OpraHu3MOB bubmmorexa [IOK
https://m.edsoo.ru/7f41c292
62 NMmyHHast cucteMa yenoBeka bubmuoreka [JOK




https://m.edsoo.ru/7f41¢292

PaznpaxxumMocTs u perynauus y

bu6nmmoreka [IOK

63
OpraHu3MOB https://m.edsoo.ru/7f41¢292
I'ymopanbHas perynauus u

64 3}}1] Olf VHHAs chZeMa KUBOTHBIX U bubmmorexa LIOK

HOKP https://m.edsoo.ru/7f41¢292
YeJoBeKa
65 ®opMbl pa3MHOXKEHHS OPTaHU3MOB bubmmorexa [IOK
PMBLP P https://m.edsoo.ru/7f41c292
bub K

66 [TonoBoe pa3zmMHOXKEHUE uommoreka T10

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

67 Meitos bubmuoreka [{OK

https://m.edsoo.ru/7f41c292
I'amerorenes. O6pazoBaHue u
Pa3BUTHUE MOJIOBBIX KJIETOK. BuG 10K
nonroTexa
68 Jla6 0 4 0.5
abopatopHas pabota «VI3yHcHHUC https://m.edsoo.ru/7f41c292
CTPOEHUSI MOJIOBBIX KJIETOK Ha
TOTOBBIX MUKPOTpErapaTax»

69 WNHnuBunyanbHOE pa3BUTHE bu6nmorexa LIOK
OpPraHu3MOB — OHTOI'CHE3 https://m.edsoo.ru/7f41c292

70 3akJagKa OpraHoB U TKaHEH U3 bubnuoreka [IOK
3apOJBIIIEBBIX JIUCTKOB https://m.edsoo.ru/7f41c292
Poct u pa3zButHe KUBOTHBIX.

71 JlabopartopHnast pabota «BrlisiBieHue 0.5 bubnuoreka [IOK
IIPU3HAKOB CXOJICTBA 3apOAbIIIEH ' https://m.edsoo.ru/7f41c292
MMO3BOHOYHBIX KUBOTHBIX)»

PasMHOXeHME U pa3BUTHE PACTEHUM.
bubnunorexa LIOK
72 JlabopaTtopHas pabota «CtpoeHue 0.5

OpraHoB pa3MHOKCHU BBICIIUX

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




pacTeHui»

I/ICTOpI/ISI CTAHOBJICHUA U PA3BUTUA

bubnunoreka LIOK

73 FeHETUKU KaK HAYKU https://m.edsoo.ru/7f41c292
OcCHOBHBIE TOHSTHUS U1 CUMBOJIBI

74 reaetuku. JlaboparopHas pabora 0.5 bubnmnoreka HOK
«Jlpo3o¢dumna kak 0OBEKT https://m.edsoo.ru/7f41c292
TEHETUYECKUX UCCIIEI0BAHUI
3aKOHOMEPHOCTU HACIEAOBaHUS
IpU3HaKoB. MoHOrMOpuaHOE

75 ckpemuBanue. [Ipakruueckas pabora 05 bubnnorexa [JOK
"N3y4yeHue pe3yapTaToB https://m.edsoo.ru/7f41c292
MOHOTHOPUAHOTO CKpPEIINBAHUS Y
npo30¢uib"

76 HuTosornyecknue 0CHOBBI bubnnoreka [JOK
MOHOTHOPHUIHOTO CKPEIINBAHUS https://m.edsoo.ru/7f41c292

77 AHanusupyrouiee CKpelBaHue. bubmuoreka [IOK
HenosnHnoe nomuunpoBanue https://m.edsoo.ru/7f41¢292
JuruOpuHoe CKpemrBaHue.
[TpakTuueckas padora «M3yueHue bubmmnoreka HOK

78 0.5
PE3yNbTAaTOB TUTHOPUIHOTO https://m.edsoo.ru/7f41c292
CKpEIIUBaHUA Y IPO30(DUITBI»

79 [{utonornyeckrue OCHOBBI bubmuoreka [IOK
JTUTHOPUTHOTO CKPEITUBAHUS https://m.edsoo.ru/7f41c292

20 CueruieHHOe HaclieJOBaHue bu6nunoreka LIOK
IIPU3HAKOB https://m.edsoo.ru/7f41¢292

31 XpoMOCOMHast TeOpus bu6muoreka [IOK
HaCJIEACTBEHHOCTH https://m.edsoo.ru/7f41c292

82 ['enernka momna but6mmoreka [IOK




https://m.edsoo.ru/7f41¢292

83 ['eHoTumn kak 1eIOCTHAS CUCTEMA bubmmorexa [JOK

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

24 ['eneTnueckuii KOHTPOJIb PA3BUTHS bubnmnoreka HOK
pacTeHui, )KUBOTHBIX U YEJIOBEKA https://m.edsoo.ru/7f41¢292

25 N3MeHuYnBOCTh MpU3HAKOB. Bujibl bubnmnoreka HOK
U3MEHYUBOCTU https://m.edsoo.ru/7f41c292

86 MoaudukarmoHHass K3MEHYUBOCTh bubmmorexa [IOK

https://m.edsoo.ru/7f41c292
BapuaunoHHbIi psia U BapUallMOHHAS
kpuBas. JlaboparopHas padora

g7 «MccnenoBanne 3aKOHOMEPHOCTEHN 0.5 bubnnorexa [JOK
MOAU(GUKAITMOHHOW U3MEHYHBOCTH. https://m.edsoo.ru/7f41¢292
[TocTpoeHne BapuallMOHHOTO psia U
BapHalMOHHOW KPUBOM»

28 I'eHoTHTIMYECKAST U3MEHYHUBOCTb. bu6mmoreka IIOK
KoMOuHaTuBHAast ©3MEHUHUBOCTH https://m.edsoo.ru/7f41c292
MyTarmoHHasi "3MEHUHUBOCTb.

[IpakTuueckas padbora «Myrtauuu y bubmmnoreka HOK

89 0.5
Ipo30GuiIbl (Ha TOTOBBIX https://m.edsoo.ru/7f41c292
MUKpOTIpenaparax)»
3aKOHOMEPHOCTH MYTAI[MOHHOTO

90 npoiiecca. DIMUTCHETHKA U bubmmorera [OK

https://m.edsoo.ru/7f41c292
AMUTEHOMUKA
I'eneruka yenoseka. [IpakTuueckas
91 paborta «CocTaBieHre U aHAIH3 0.5 bubmmorexa [IOK
. https://m.edsoo.ru/7f41¢c292
POIOCIOBHOM»
92 MeToabl METUITMHCKOW T€HETUKU bubmuoreka [{OK




https://m.edsoo.ru/7f41¢292

3HaueHne MEIUIIMHCKON TeHETUKHU B

93 MIPEIOTBPAILLECHUN U JICUEHUU Bubmaorexa ITOK
peAoTEpatl 1 https:/m.edsoo.ru/7f41¢292
reHEeTUYECKHUX 3a00JI€BaHNN YEI0BEKA
OCHOBHBIE ITOHITHS CEJIEKIIUU.
04 JlaGopaTopHas paborta «3ydeHue 0.5 bubnmnoreka HOK
COPTOB KYJIbTYPHBIX PACTCHUH U ’ https://m.edsoo.ru/7f41c292
MOPOJI JOMAIITHUX KUBOTHBIX)
MeToapl CENeKIIMOHHON pabOoTHI.
bubnunoreka LIOK
95 Jlaboparopnas padota «3yueHue 0.5
. https://m.edsoo.ru/7f41c292
METOJIOB CEJICKITUU PACTCHHIN
OCTHIKEHUSI CEJICKIINU PACTECHUUN U
96 iI/IBOTHHX 1T aKTquCKIZm abora buGnuorexa [IOK
P . P https://m.edsoo.ru/7f41c292
«I[IpuBMBKa pacTeHUI»
CoxpaHeHue, U3ydeHue u
97 HCH(I;)HBSOBaHHe Z:HCTI/IIIGCKI/IX bubnnorexa [IOK
https://m.edsoo.ru/7f41¢292
pecypcoB
buoTtexHonorus kak Hayka U OTpacib
98 MIPOU3BOACTBA. M3ydueHue 00OhLEKTOB bubnmorexa [IOK
POM3BOACTBA. KISy https://m.edso0o.ru/7f41c292
OMOTEXHOJIOTUH.
99 OCHOBHBIE HaNpPaBICHUS bubmmnoreka HOK
CHUHTETUYECKON OMOIOTHA https://m.edsoo.ru/7f41c292
bu6mmoreka IIOK
100 XpoMOCOMHAs U TeHHas UHKEHEPHUS
b P https://m.edsoo.ru/7f41¢292
bubnunoreka LIOK
101 MenuimacKre OUOTEXHOIOT I
A https://m.edso0o.ru/7f41c292
102 Pesepsubiii ypok. [IoBropenue, bu6muoreka [IOK

000011IeHNEe, CHCTEMATH3AIM 3SHAHUH

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




OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102

13




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne ara undposbie
Tema ypoka Konrpoabnbsie IIpakruuyeckue A dp
n/n Bcero u3ydyeHusi oOpa3oBaTesIbHbIE
padoThI padoThI
pecypchl
bubmuorexa [JOK
1 OposmonronHas Teopust Y. lapBuna 1
H p Hlap https://m.edsoo.ru/7f41cc74
) JIBrKyIIHME CHJIBI DBOJIIOLIMH BUOB 110 | bubnnorexa [HOK
Y. {apBuny https://m.edsoo.ru/7f41cc74
Bopr0a 3a cymecrBoBaHue,
3 GC’II‘:)GCTBCHHIiII;II Y UCKYCCTBEHHBIN 1 bubmmorexa LHOK
Y https://m.edsoo.ru/7f41cc74
oTbop
4 dopMUPOBAHUE CUHTETUYECKOM 1 bubnnoreka [JOK
TEOPUU 3BOITIOLUU https://m.edsoo.ru/7f41cc74
5 DTanbl H3BOIIOIMOHHOTO MpoLecca: 1 bubnuotexa [JOK
MHUKPODBOIIOLHSA U MAKPOIBOJIFOLIMS https://m.edsoo.ru/7f41cc74
6 [Tonmynsius — snemMeHTapHas | bubnuoreka [IOK
€IMHULIA 3BOJIIOLIUA https://m.edsoo.ru/7f41cc74
3aKOH T€HETUYECKOr0 paBHOBECHS
K. Xapau, B. BaiinOepra.
7 JZI[a60 aﬁo Hasi paboTa ZBBISIBJ‘IGHI/IC 1 0.5 bubmmorexa LOK
patop p . ' https://m.edsoo.ru/7f41cc74
W3MEHYUBOCTH Y 0COOEH 0JIHOTO
BHJIa»
8 DnemeHTapHbIE (PaKTOPHI IBOJIOLUN 1 bubmorexa LIOK
P P I https://m.edsoo.ru/7f41cc74
9 Oddext ocnoBaremns. Ihdext 1 bubnmnorexa [JOK

OYTBIJIOYHOTO TOPJIBIIIKA

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




Murpauuu. M30aumuu nomyssimii:

bu6mmoreka [IOK

10 reorpaduueckas, OMOJIOrHIecKas https://m.edsoo.ru/7f41cc74
1 EctectBennslii oT60p — bubmmoreka [JOK
HaMpPaBJIAIOIMUN (HaKTOP IBOIOLUH https://m.edsoo.ru/7f41cc74
. bubnmoreka [JOK
12 Tonosoii orop https://m.edsoo.ru/7f41cc74
[Tpucrmoco0IeHHOCTh OPTaHU3MOB KaK
€3yJIbTaT MUKPOIBOJIIOLIHIH.
13 ?IagopaTopHaﬁI}):)a60Ta «3yueHue 0.5 bubmorexa LHOK
. https://m.edsoo.ru/7f41cc74
apomMop(h030B U UIUOAAANITAIIUN Y
PaCTeHUI U )KUBOTHBIX»
[Ipumeps! npucnocodseHunt y
OpraHu3MoB: MOP(OIOTHYECKHE,
¢busnonoruueckue, OMOXUMHUECKUE,
14 noBeneH4Yeckue. JlabopaTopHas 0.5 bubmorexa LHOK
https://m.edsoo.ru/7f41cc74
pabora «IIpucnocobneHus
OpPraHU3MOB M UX OTHOCHUTEIbHAS
11eTIECO00PA3ZHOCTH
Bun, ero kpurepuu u cTpykTypa.
15 JlaGopatopHnas pabora «CpaBHEeHHE 0.5 bubnuoreka [IOK
BUJIOB IO MOP(OJIOTHUECKOMY https://m.edsoo.ru/7f41cc74
KPUTEPHUIO»
bu6mmoreka [JOK
16 CrpyKTypa BHIa https://m.edsoo.ru/7f41cc74
17 BunooOpa3oBanue kak pe3yapTar bubnnorexka [JOK
MHUKPOIBOIIOUHU https://m.edsoo.ru/7f41cc74
13 CBs13b MUKPOIBOJTIOIINH H bubnmuorexa [JOK

MU ACMHUOJIOTNHN

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




Makpo3BosTtOLHS.

bu6mmoreka [IOK

19 [TaneoHTonOrNYECKHE METO
FHCCIHE METOAH https://m.edsoo.ru/7f41cc74
W3Yy4YEeHUs IBOJTIOLIUN
20 buoreorpaduyeckue MeToab! bubmmoreka [JOK
U3YUYEHUS DBOTIOLUU https://m.edsoo.ru/7f41cc74
OMOPHUOIOrMYECKHUE U CPAaBHUTEIBHO-
bubmuorexa [JOK
21 MOP(OJIOTHYECKUE METO/IBI U3YUEHUS
https://m.edsoo.ru/7f41cc74
3BOJIIOLUA
MonekynsapHO-TreHETUYECKHUE,
bubmuorexa [JOK
22 OMOXMMHYECKHE U MAaTEMATUICCKUE
https://m.edsoo.ru/7f41cc74
METO/bl U3YUYEHUS IBOJTIOIIUN
bu6 K
23 OO01mure 3aKOHOMEPHOCTH IBOJTIOIIHH noamorexa O
https://m.edsoo.ru/7f41cc74
24 AnanTuBHas paauanus. bu6mmoreka [IOK
HepaBHOMEpPHOCTH TEMIIOB 3BOJIOLUU https://m.edsoo.ru/7f41cc74
)5 Hay4nble runoTe3sl NpoOUCXOKAECHUS bubnnoreka [JOK
JKW3HU Ha 3emMJie https://m.edsoo.ru/7f41cc74
26 JloHay4yHbI€ PEACTABICHUS O bubnnoreka [JOK
3apOXKICHUM KU3HU https://m.edsoo.ru/7f41cc74
7 OcCHOBHBIE 3TaIbl HEOPTAaHUYECKON bubnunoreka [JOK
IBOJIIOLIU https://m.edsoo.ru/7f41cc74
bu6nmoreka [JOK
28 I'nnoressl 3apOXKACHUSA KU3HU
https://m.edsoo.ru/7f41cc74
HcTopus 3emMau 1 METOABI €€
79 uzyuenus. JlaboparopHas pabota 0.5 bubnuorexa [IOK
«M3y4yeHune u onrcaHne UCKOMaeMbIX ' https://m.edsoo.ru/7f41cc74
OCTAaTKOB JAPEBHUX OPTAHU3MOBY»
30 HauanbHbie 3Tansl oprannyeckoin bubnmnorexa [JOK




3BOJIIOIIUH

https://m.edsoo.ru/7f41cc74
bubmuoreka [JOK

31 IBOIMIOLNA YKApHOT https://m.edsoo.ru/7f41cc74
OCHOBHBIE 3TaIlbl HBOJIFOLUN

1 pactutenbHOro mupa. [Ipaktuueckas 0.5 bubnmoreka [JOK
pabora «3yyeHue ocobeHHOCTEH https://m.edsoo.ru/7f41cc74
CTPOEHHUSI pPACTEHUN Pa3HBIX OTIEIIOB)

13 OCHOBHBIE 3Tarbl YBOJIIOIUU bubnmoreka [JOK
)KUBOTHOT'O MUpaA https://m.edsoo.ru/7f41cc74
DBOJIIOLHS )KUBOTHBIX. [IpakTrdeckas

34 pabota «/3ydeHne ocoOeHHOCTEH 0.5 bubmmorexa [TOK

https://m.edsoo.ru/7f41cc74
CTPOEHUS MIO3BOHOYHBIX KUBOTHBIX)»

35 PazuTue xu3Hu Ha 3eMJie 110 Apam U bubmuorexa [JOK
rnepuoiam https://m.edsoo.ru/7f41cc74

36 MaccoBsie BBIMUpAHUS — bubnuotexa [JOK
DKOJIOTUYECKUE KPUZHUCHI IIPOLITIOIO https://m.edsoo.ru/7f41cc74

37 CoBpeMeHHBIN YKOTOTHIECKUN bubnunorexa [JOK
KpHU3HC, €ro 0COOEHHOCTH https://m.edsoo.ru/7f41cc74

38 CoBpeMeHHas cuctema bubnunoreka [JOK
OpPraHuYecKoro npouIoro https://m.edsoo.ru/7f41cc74

39 OCHOBHBIE CUCTEMaTUYECKUE TPYIIIbI bubnuoteka [JOK
OpraHu3MoOB https://m.edsoo.ru/7f41cc74

40 AHTpPOIIOJNIOTrHUsI — HayKa O 4eJIOBEKE bubnmorexa LIOK

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

41 PasButne npexacrasnenuii o bubnnorexka [JOK
MPOUCXOXKIECHUU YEIOBEKA https://m.edsoo.ru/7f41cc74

4 MecTo yeaoBeKa B CHCTEME 05 bu6nmoreka [JOK

opranuueckoro mupa. Jlaboparopuas

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




pabora «3yyeHue ocooeHHOCTEH
CTPOEHUSI CKEJleTa YelloBeKa,
CBSI3aHHBIX C TIPSIMOXOXKICHUEM)

43 JBrKyIre Cuibl aHTPOIIOTeHE3a bubmorexa [JOK
ym R https://m.edsoo.ru/7f41cc74
CooTHoOIIeHE OUOIOTMYECKUX U
44 COIMATBHBIX (haKTOPOB B bubmorexa HOK
H p https://m.edsoo.ru/7f41cc74
AHTPOIIOTeHE3e
bubmuorexa [JOK
45 OCHOBHBIE CTaJMU AHTPONOTEHE3A
https://m.edsoo.ru/7f41cc74
46 ITanmeorenerrka 1 najJeoreHOMHUKA bubmmnorexa LIOK
https://m.edsoo.ru/7f41cc74
47 DBOIIOLMS COBPEMEHHOI'O YEIOBEKA bubnmorexa [IOK
1 P https://m.edsoo.ru/7f41cc74
Yenoseueckue pacel. [IpakTudeckas
48 abora «l3ydeHne 3KOJIOrnYeCKuX 0.5 bubnnorexa LIOK
p . ya ' https://m.edsoo.ru/7f41cc74
aJanTaniii 4eJI0BEKa
49 MexaucuuninHapHble METOIb bu6mmoreka [JOK
aHTPOIOJIOTUH https://m.edsoo.ru/7f41cc74
50 3aporKaeHne U pa3BUTHE YKOJIOTHH bubmorexa LHOK
PO p https://m.edsoo.ru/7f41cc74
Mertoas! xonoruu. Jlaboparopuast
51 abora «M3yuenue MeTO IZ)B ’ 0.5 bubmmorera [TOK
p i 8 . ' https://m.edsoo.ru/7f41cc74
SKOJIOTUYECKUX HUCCIIEIOBAHUIY
57 3HaYeHHE DKOJIOTHUECKUX 3HAHUHN IS bubmuorexa [JOK
YeJI0BeKa https://m.edsoo.ru/7f41cc74
b K
53 Dxonorundeckue hakTopbI nomorexa O

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




AbuoTtndeckue daxkTopbl. CBET KaK
IKOJIOTHUECKUN (HaKTOP.

bu6mmoreka [IOK
54 J1a6 0 B 0.5
abopatopad pfl OTa «OBIABICHHC https://m.edsoo.ru/7f41cc74
MPUCIIOCOOTICHUI OPTaHU3MOB K
BIIUSTHUIO CBETA
AbGuoTtnveckue HakTopsI.
TemmepaTypa Kak SKOJIOTHUECKUN
55 dakrop. JlaboparopHast pabota 0.5 bubnnoreka [HOK
«BpIsBIIEHNE IPUCTIOCOOICHUIA ' https://m.edsoo.ru/7f41cc74
OpPTraHU3MOB K BIIHSIHHIO
TEeMIIEPATypPhI»
AbuoTtnueckue paxkropsl. BraxkHoCTh
KaK 3KOJIOTHIECCKHUI (akTop.
56 Jlaboparopuas pabora 0.5 bubmmorexa [TOK
paToprai p ' https://m.edsoo.ru/7f41cc74
«AHaTOMHYECKHE OCOOCHHOCTH
pacTeHUi U3 pa3HBIX MECT OOUTAHUS
bu6mmoreka [IOK
57 Cpensi obuta OpraHUu3MO
PEIEL ODUTAMIA OPrafisMon https://m.edsoo.ru/7f41cc74
58 buonornueckue puTMbl bubmorexa HOK
P https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
59 K
H3HCHHEIC (HOPMBI OPFaHH3MOB https://m.edsoo.ru/7f41cc74
bu6mmoreka [JOK
60 buoTtnyeckue dhakTopsl
¢ p https://m.edsoo.ru/7f41cc74
3HaueHne OMOTHIECKHIX
61 B3aMMO/ICVCTBUH 7 CYIIIECTBOBAHMUS bubmorexa HOK
A 8 ym https://m.edsoo.ru/7f41cc74
OpPraHHU3MOB B cpejie OOUTaHuUs
2 DKOJIOTHYECKUE XapaKTEPUCTUKHI bubnmuotexa [JOK

IomnyJjadanuun

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




OCHOBHBIE TTOKa3aTeIIN IIOIMYyJIAINH

bu6mmoreka [IOK

63 YUCJICHHOCTb, IJIOTHOCTb, BO3pACTHAs hitps://m.cdsoo.ru/Tf4 1ecT4
Y TI0JIOBAs CTPYKTYpa
OcHOBHbBIE IOKA3aTeNN MOMYJISALNHN:

64 POXK1aeMOCTh, IPUPOCT, TEMI POCTA, bubmmorexa [TOK

https://m.edsoo.ru/7f41cc74
CMEPTHOCTb, MUT'PalluU

65 DKoJIorHuecKasi CTpykTypa bubmmoreka [JOK
MO YJALAU https://m.edsoo.ru/7f41cc74

66 JIuHaMyKa NOMyJIsALUY U €€ bubnuoreka [IOK
peryJsmus https://m.edsoo.ru/7f41cc74

67 Kpusblie pocta 4nciI€HHOCTH bubnnoreka [JOK
nonyssauuu. KprBble BBIKUBaHUS https://m.edsoo.ru/7f41cc74
DKoJIOTHYecKasi HUIIa BUA.

68 Jlaboparopnas pabota 0.5 bubnuorexa [JOK
«IIpucrnocobeHnst ceMsiH paCTeHHI K https://m.edsoo.ru/7f41cc74
pacceIeHuIo»

69 Bun kak cucrema nonmynsiuit bubmmorera [TOK

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

70 3aKOHOMEPHOCTH TTOBEJICHUS U bubnuoteka [JOK
MUIPALMM 5 KUBOTHBIX https://m.edsoo.ru/7f41cc74

71 Co00111€CTBO OPraHU3MOB — bubnunorexa [JOK
OHMOIIEHO3 https://m.edsoo.ru/7f41cc74

72 DKocHucTeMa KaK OTKpbITasi CUCTEMA bubmmorexa LOK

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

7 KpyroBopot BemecTs 1 MOTOK bubnuorexa [IOK
JHEPrUU B IKOCHUCTEME https://m.edsoo.ru/7f41cc74

74 OcCHOBHbBIE OKA3aTENN HIKOCUCTEMBI bubmmorexa [TOK

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




bu6mmoreka [IOK

75 DKOJIOrM4eCKUe MUpamMmIbl
https://m.edsoo.ru/7f41cc74
b
76 N3menenus coo0IIecTB — CyKIIECCHH nomorexa I[OK
https://m.edsoo.ru/7f41cc74
[IpupoHBIE S3KOCUCTEMBI.
bubmuorexa [JOK
77 DKOCUCTEMBI 03€P U PEK. DKOCUCTEMBI
. https://m.edsoo.ru/7f41cc74
MOpEH U OKEaHOB
[IpupoaHbIe 3KOCUCTEMBI.
. bubmuoreka [JOK
78 DKOCHCTEMBI TYHJIP, JIECOB, CTEIEH,
https://m.edsoo.ru/7f41cc74
ITyCTHIHB
79 AHTpPOIIOreHHbIE IKOCUCTEMBI bubmmorexa LIOK
https://m.edsoo.ru/7f41cc74
Ypboakocucremsl. [IpakTuueckas
80 abora «/3y4deHHe U OTIMCAHNE 0.5 bubmmorexa [TOK
p ya ' https://m.edsoo.ru/7f41cc74
ypOOIKOCHUCTEMBI
3aKOHOMEPHOCTH (HOPMUPOBAHUS
N . bubmuorexa [JOK
81 OCHOBHBIX B3aHMOJICHCTBUI
https://m.edsoo.ru/7f41cc74
OpPraHU3MOB B 9KOCHUCTEMAX
MexaHU3MBI BO3JCHCTBHUSI
3arpsi3HEHUI pa3HbIX TUIIOB Ha
bu6mmoreka [IOK
82 cyOOopraHM3MeHHOM, OPTaHU3MEHHOM,
https://m.edsoo.ru/7f41cc74
MOMYJISIITHOHHOM U SKOCUCTEMHOM
YPOBHSIX
23 buocdepa — obuieruianerapHas bubnnorexka [JOK
obonouka 3emin https://m.edsoo.ru/7f41cc74
24 VYuenue B. . Bepnaackoro o bubnmoreka [JOK
ouocdepe https://m.edsoo.ru/7f41cc74
85 3aKOHOMEPHOCTH CYILIECTBOBAHUS bubnmoreka [JOK




ouocdepsl

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

26 KpyroBopots! BemiecTs u bubmumorexa [IOK
OHOreOXUMUYECKUE [IUKIIBI https://m.edsoo.ru/7f41cc74
g7 3oHanpHOCTH OHOChepsl. OCHOBHBIC bubnunoreka [HOK
OMOMBI CyIIN https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
88 YcroitunBocTh 6uoche
TOHUMBOCTL GrOCHepE! https://m.edsoo.ru/7f41cc74
29 DKOJIOTUYECKNE KPUBUCHI U UX bubnnoreka [JOK
IPUYUHBI https://m.edsoo.ru/7f41cc74
90 BozneiicTBue uenoBeka Ha 6uochepy bubmorexa HOK
https://m.edsoo.ru/7f41cc74
01 AHTpPONIOreHHOE BO3JEHCTBUE Ha bubnuotexa [JOK
paCTUTENIbHBIN U KUBOTHBIA MU https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
92 Oxpana npupoibl
P PPt https://m.edsoo.ru/7f41cc74
93 OCHOBHBIE NPUHIIMIIBI YCTOMYHUBOTO bubnuotexa [JOK
pa3BUTH YETOBEUECTBA U IIPUPOBI https://m.edsoo.ru/7f41cc74
PanrionansHo€ IpUpOAOTIONH30BAHNE
prp bubmuoreka [JOK
94 Y COXpaHEHHE OMOJIOTHYECKOTO
https://m.edsoo.ru/7f41cc74
pazHooOpaszus 3emin
95 O06o0meHue Mo Teme bubmuorexa [JOK
«MHUKpPOIBOIIONHNS U €€ pe3yIbTaThD) https://m.edsoo.ru/7f41cc74
96 O06o00meHue Mo Teme bubmuoreka [JOK
«Maxkpod3BoIIOLHs U €€ pe3yabTaThl» https://m.edsoo.ru/7f41cc74
O60061eHne IO TeMe
bu6mmorexa [IOK
97 «ITpoucxoxkIeHHE U pa3BUTUE KU3ZHU
https://m.edsoo.ru/7f41cc74
Ha 3emiie»
98 O6001menue mo Teme bubnuotexa [JOK




«HpOI/ICXO}KI[CHI/IC YCIOBCKaA —
AHTPOIIOTCHE3»

O060011eHue 110 TeMe «DKOIOTUI —

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

bubmuorexa [JOK

%9 Hayka 0 B3aiMOOTHOMICHIAX ! https://m.edsoo.ru/7f41cc74
OpraHu3MOBY
100 O606menue o Teme «OpraHu3mMsl U 1 bubnmoreka [JOK
cpena OOuTaHMS https://m.edsoo.ru/7f41cc74
101 O06001eHne 1Mo TeMe «IKOJIOTHUs 1 bubmuorexa [JOK
BUJOB U NONYJIALUI) https://m.edsoo.ru/7f41cc74
102 O606mmenue o teme «buochepa — 1 bubnuorexa [JOK
rI00abHas IKOCUCTEMAY) https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 102 75

[NPOT'PAMME







YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* buonorus, 10 knacc/ Beiconkas JI.B., Apmvinun .M., PyBunckuit A.O. u
npyrue; nox pegakuuent lHllymuoro B.K., Jpimmuna ['"M., Akunonepnoe
obmectBo «M3aatenbeTBo «IIpocBemenner

* buonorwus, 11 xnacce/ bopoaun I1.M., Jdemvmmi I'.M., Cabmuna O.B.; mox
penakiueit lllymaoro B.K., JIpimmuia I'.M., AkiimoHepHoe 00I111eCTBO

«I/IB,[[EITGJ'ILCTBO ((HpOCBeHleHI/IG»

METOAUYECKHUE MATEPUAJIBI VIS YUUTEJIA

1. Ne273-®3 "O06 obpa3oBanuu B Poccuiickoit @enepanun” ot 29.12.2012

2. KUMBI. ®I'OC. buomorwus (10,11 knacc) Coct.H.A. bormanos,
M.BAKO,2020

3. ABT.- cocT. H.I1. OBcsiHHMKOBA. Pemienue 3a1a4 no KJIeTouHOM OMOJIOTuu:
METOJMYECKHE PEKOMEHIALINHU IO MTOATOTOBKE yYalIUXCs K UTOTOBOW aTTECTAllUU
B (hopme EI'D no 6uonoruu, Exarepunoypr, FTAOY HAI1O CO «M1PO»2019

4. ABT.- coct. H.Il. OBcstHHMKOBA. Pemienue 3aga4q 1mo MUTOJIOTHH:
METOUYECKIE PEKOMEHIAINHY TI0 TTOATOTOBKE yUaIINXCs K UTOTOBOM aTTECTAIINN
B hopme EI'D mo 6uonoruu, Exarepunoypr, FAOY IT1O CO «MP0O»,2019

5. ABT.- coct. H.II. OBCcsinHMKOBa. Pemenne 3agad o MoJIEKyIsIpHOM OMOJIOTHU:

MCTOJUYCCKHC PCKOMCHIAIINH 110 ITOATOTOBKE yHalIUXCA K UTOrOBOM aTTeCcTalnu



B ¢popme EI'D no 6uonoruu, Exatepunoypr: FAOY AI1O CO «M1PO»,2019

6. A.I''Mycradun nox pea. npod. B.H. SApeiruna buonorus. J{is BeIMyCKHUKOB
IIKOJI U MOCTYMAIOMIMX B BY3bl: yueOHoe nocobue, M.: KHOPYC,2019

7. Onnmenko A.B. buonorus B cxemax u Tadaumax. [{Jis MKOILHUKOB H
abutypuenToB. 13x. 3- e, ucnpasnennoe u nonosaennoe. CI16, OO0 «Buktopus
mioc»,2018

8. buonorus. MeTomuyaeckuii )KypHaJ 111 yIuTele-01nooros // 3naTenbckuii
nom «IlepBoe cenTsiOps»,2018

9. buonorus (yrmyOJaeHHbIN YPOBEHB)
http://dronisimo.chat.ru/homepage1/ob.htm

10. http://bannikov.narod.ru/index1.html

11. buonorus (yrinyOneHHslid ypoBeHb). Yueonuk 10-11 kiace
http://botan.cc/uchebnik/biologiya/10/by001/

12. http://school-collection.edu.ru/collection I'azera «buonorus» u cait nis
yautenein «5 uay Ha ypok OHOIOTHI

13.http://college.ru/biology B momomis yunrtento 6uosorun: oOpa3oBaTeIbHbIN
cait UECOH HI'TIY

14. http://www.eco.nw.ru Bcst 6nonorus: HayqyHO-00pa30BaTeNbHbINA MOPTAIL.
15. A.A. Kapunenko. buosiorusa EI'D . Pazgen "DBontonnst opraHuyeckoro
mupa". Teopus: ydeOHO-METOAMUECKOE MTOCOOUE.

16. buonorus. B.}O.[IxameeB. — MockBa: Dkcmo, 2018. - (YHUBepcaibHbIN

CIPaBOYHUK MIKOJIbHUKA. 100 camMbIX BaXKHBIX TEM).



HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

1.Odunmanbabiii calT Beepoccuiickux oMMMIua MKOJILHUKOB (HOPMAaTUBHBIE
JOKYMEHTBI, TUCTAHI[MOHHBIE OJINMITHA]IbI, AaHATIU3 PE3YIbTATOB U
pexkoMeHanun). http://rsr-olymp.ru/

2. Enunas koyuiekius nu@poBbIX 00pa30BaTebHBIX PECYPCOB
http://school-collection.edu.ru/

3. ®ectuBanp negarorudyeckux uaen "OTKphITBIN ypok'". Pa3paboTku ypoKoB 1O
OunoJsioruu

http://festival.1september.ru/subjects/4/

5. Nudopmarmonno-o6pazoBatenbbie pecypcsl (PLIUOP)

http://fcior.edu.ru

6. B Mupe ;KMBOTHBIX

http://www.worldofanimals.ru/

7. LleHTp OXpaHbl JUKOU PUPOIBI

http://www .biodiversity.ru/publications/

8. Pasmen aiis mro003HATENBHBIX



http://www.wwf.ru/resources

9. O0uras onoorus
http://dronisimo.chat.ru/homepage1/ob.htm

10. MmrocTpupoBaHHAs SHIMKIONEAUS YKUBOTHBIX
http://www.filin.vn.ua/

11. CaiiT 0 nuHO3aBpax

http://www.dinosaur.ru/

12. buonoruveckuii ciioBapb-OH-JIalH
http://bioword.narod.ru/

13. Teopus »Bomronmu http://evolution.powernet.ru/
14. Yapns {apBun

http://charles-darwin.narod.ru/

15. Dkomorndeckuii HeHT DKOCUCTEMA
http://www.ecosystema.ru/

16. XKuBble cyiecTBa: 3J€KTPOHHAS WILTIOCTPUPOBAHHAS DHIIUKIIONE NS
http://www.livt.net/

17. buonorusi. DIEKTPOHHBIA yUeOHUK
http://www.ebio.ru/index-1.html

18. CoBpeMeHHbIE YPOKU OMOJIOTUN
http://biology-online.ru/

19. NudopmarimoHHO-CITPaBOYHBINA PECypC MO OMOJIOTHH

http://www.cellbiol.ru/



20. [IpeBHME UCKOIAaeMbI€ JKUBOTHBIE.
http://www.ancientbeasts.ru/

21. buonornyeckuil Karajior

http://www .bio-cat.ru/index.php

22. Dunukionenus Giaopsl U GpayHbl
http://faunaflora.ru/39/

23. BioDat - caiiT o *xuB0O# ipupoie U OMOpa3HOOOpa3uu

http://biodat.ru/
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