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MOSACHUTEJBHASA 3AIINCKA

[Iporpamma mo yueOHOMY mipeamery "buonorus" (mamee - Owomorus) Ha
ypOBHE cpenHero oluiero oOpa3oBaHHs pa3paboTaHa Ha ocHoBe DeaepaabHOrO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 ob6pazoanuu B Poccuiickoit denepannm»,
dI'OC COO, Konmenuuu mnpernojaBaHus ydeOHoro mnpeamera «buosorus» u
OCHOBHBIX TOJIOKEHUH (enepanbHOi paboyeil mporpaMmbl BOCIIUTAHUS.

YuaeOuslii npeamer «buonorus» yray6nénnoro ypoBHsa uszydenus (10-11
KJIACChI) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB IMpeAMeTHOU oOnactu «EcTtecTBeHHO-
HayuHble mpeameTb». CormacHo mnonoxenusMm DPIOC COO npoduiibHbIE
y4eOHbIE TPEIMEThI, U3ydyaeMble Ha YriIyOJEHHOM YPOBHE, SIBISIOTCA CIIOCOOOM
mupdepennmanmn  00ydeHUST Ha YpOBHE cCpeaHero oOmiero oOpa3oBaHUsS U
MPU3BaHBl OOCCIICYUTHh MPEEMCTBEHHOCTh MEXKIYy OCHOBHBIM OOIIUM, CPEIHUM
o01mMM, cpeHUM MpodheCcCHOHANTBHBIM U BBICIIUM O0Opa3oBaHueM. B To ke Bpems
KOKIBIM M3 JTHX Y4eOHBIX MPEAMETOB JOJDKEH OBITh OpPHUEHTHPOBAaH Ha
MPUOPUTETHOE pEIlIeHHE O00pa3oBaTEIbHbBIX, BOCHUTATEIBHBIX M Pa3BUBAIOIINX
3a/1a4, CBSI3aHHBIX C TpodopuUeHTAIMEd OO0ydYarolUXCsi U CTUMYJIHPOBaAHUEM
MHTEpeca K KOHKPETHOM O0JIACTM HAyYHOT'O 3HAHHUA, CBA3aHHOIO ¢ OHMOJOTHEH,
MEJIULIMHOM, KOJIOTUEHN, TICUXOJIOTUEN, CIIOPTOM HIIM BOCHHBIM JIEJIOM.

[Iporpamma no ydeOHomy mpeamety "buomorus" naér npeacraBieHHE O
eI M 3aJadax HM3ydeHus ydyeOHoro mpenmera «buonorus» Ha yriayOnéHHOM
YpOBHE, onpeaeiisieT o0si3aTesibHOe (MHBAPUAHTHOE) MIPEAMETHOE COAEpKaHue, €ro
CTPYKTYpUpPOBAaHHME [0 pas3fenaM M TeMaM, paclpeleleHue Mo Kiaccawm,
PEKOMEHIyeT TMOCIeA0BaTeIbHOCTh M3YyYEHUS YYEOHOro marepuaiia ¢ y4EToM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH Y4eOHOro Tpollecca,
BO3pPACTHBIX OCOOEHHOCTe oOyuwaromuxcsi. B mnporpamme mno Ouosnoruu
peanu3oBaH MPUHIUIT TPEEMCTBEHHOCTH C M3y4YCHUEM OHOJIOTMM Ha YPOBHE
OCHOBHOTO  o0miero oOpa3oBaHusi, Oyiarojaps 4YeMy  IPOCMATPUBAETCS
HAMpaBJICHHOCTh HA  TMOCJEAYIONIee pa3BUTHE  OHOJOTUYECKUX  3HAHUMH,
OpPUEHTUPOBAHHBIX Ha (OPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO MHPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIUICHUS, TMPEACTAaBICHUNA O 370pOBOM 00pa3e >KHU3HHU, Ha
BOCIUTaHUE OEpPEKHOr0 OTHOIICHUS K OKpyKalollel mnpupoaHou cpeae. B
mporpaMme Mo OMOJIOTMM TakKe IMOKa3aHbl BO3MOXHOCTH YYEOHOro mpeaMera
«buonorusiy B peamuzanuu  TpedoBanuit DPIOC COO Kk MIAHUPYEMBIM
JUYHOCTHBIM, METANpEJIMETHBIM U TPEAMETHBIM pe3yJibTataM OOy4YeHHS U B
GbopMUPOBAaHUM OCHOBHBIX BHJIOB y4e€OHO-IO3HABATEIILHOW  JEATEIbHOCTU
oOy4aromuxcss MO OCBOCHHMIO COACpX aHHUS OUOJIOTMYECKOro oOpa3oBaHUs Ha
YpOBHE cpeaHero o0miero oopa3oBaHus.

VYuebnsiii npeamer «buonorus» Ha ypoBHE cpeaHEero o0mero oopasoBaHUs
3aBepiIaeT OMOJIOTMYECKOe O00pa3oBaHME B IIKOJE U OpPUEHTHUPOBAH Ha



pacimiMpeHre U yriayOsjeHue 3HaHMM OOYyYaroIIMXCs O KMBOM MPUPOJE, OCHOBAX
MOJIEKYJISIPHOM M KJIETOYHOW OMOJIOTHMH, SMOPUOJIOTUH U OMOJIOTUM Pa3BUTHA,
TE€HETUKH, CEIEKINN, OMOTEXHOJIOIMH, SBOTIOLUOHHOIO YUYEHUS U SKOJIOTUH.

N3yuyenue yudeOHoro mnpeamera «buonorus» Ha YriayOJIeHHOM YpPOBHE
OPUEHTHUPOBAHO Ha MOATOTOBKY OOYYaIOIIUXCSA K IMOCIEAYIOIIEMY IOJIYyYEHUIO
Ouosiorn4eckoro  oOpa3oBaHUsT B  By3aX M OpraHM3alUsX  CpPEIHEro
npodeccuonansHoro oopa3zoBanusi. OCHOBY €ro COAEPKaHUS COCTaBISIET CUCTEMA
OMOJIOTUYECKUX  3HAHUM, TMOJYYEHHBIX TPU  H3YYEHUH  OOyYaIOIIMMUCS
COOTBETCTBYIOIIUX CHCTEMAaTHYECKUX Pa3/ejoB OMOJIOTMM HA YPOBHE OCHOBHOTO
obmiero obpazoBanusi, B 10—11 kiaccax 3TH 3HaHUA TNOJy4aroT pa3BuTue. Tak,
pacmiMpeHbl U yriayOneHbl OHMOJIOTUYECKHE 3HAHUSA O PACTCHMSIX, XHUBOTHBIX,
rpubax, OakTepusAx, OpraHU3ME YENOBEKa, OOIIMUX 3aKOHOMEPHOCTSAX JKU3HH,
JIOTIOJIHUTEIBHO BKIIFOUEHBI OMOJIOTUYECKUE CBEICHUS TPUKIIATHOTO U TOMCKOBOTO
XapakTepa, KOTOpble MOKHO HCIOJIb30BaTh KAaK OPUEHTHUPHI AJIS MOCIEAYIOLIETO
BbIOOpa mnpodeccun. Bo3MokHa Takke HMHTErpanusi OMOJOTMYECKUX 3HAHUU C
COOTBETCTBYIOIIMMHU 3HAHUAMHU, IMOJYYCHHBIMH OOYUYAIOUUMUCS TpPU H3yYCHUH
(bU3UKH, XUMHUH, Teorpadui 1 MaTEMaTUKH.

CrpykTypa mnporpamMmbl 1o ydyeOHOMYy mnpeamery "buosorus" oTpaxaer
CUCTEMHO-YPOBHEBBIH U 3BOJIOLUOHHBIM MOAXOABI K HU3YYEHHIO OHOJIOTHUH.
CoryacHO UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE JJISl JKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpTraHU3ALMH, BOJIOLMH OPraHMYEeCKOro Mrupa Ha 3emiie,
COXpaHEHHUs1 OMOJOrMYECKOro pasHooOpa3zusa IuiaHeTrol. Tak, B 10 Kkiacce
U3y4aloTCsl OCHOBBI MOJIEKYJSIPHOM M KJIETOYHON OWOJIIOrMH, SMOpPHOJIOTUU U
OMOJIOTMM Pa3BUTHUS, TEHETHUKU M CEJIEKUUH, OMOTEXHOJOTMH U CHUHTETUYECKOU
OMOJIOTMHU, AKTyalIM3UPYIOTCS 3HAHMS OOy4yarolMUXcs MO OOTaHUKE, 300JI0THH,
aHatomuu, (usmonoruu uenoBeka. B 11 kiacce u3y4aroTcs SBOIIOLHUOHHOE
y4eHHE, OCHOBBI KOJIOTHH U yUYeHHue 0 Ouocdepe.

VYuebnsiii npeamer «buonorus» mpuszBaH  00ecreuUTh  OCBOEHUE
00yJaroIUMHUCS OMOIOTUYECKUX TEOPUH M 3aKOHOB, M, MPUHITUIIOB U TPABUJ,
JIEkKAIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHON KAPTUHBI MUPA, 3HAHUU O
CTPOEHUH, MHOT000pa3MM M OCOOCHHOCTSX KJIETKH, OpraHu3Ma, MOy,
OMOLIEHO3a, SKOCUCTEMBI, O BBIIAIOIINXCS HAYYHBIX JOCTH)KEHHUSAX, COBPEMEHHBIX
UCCJIEIOBAaHUSIX B OMOJIOTUH, IPUKIIATHBIX acleKTax OMOJOTrHYecKUX 3HaHWM. J{is
pa3BUTHS M TOJAJAEpKaHUS HHTepeca OOydaromuxcsd K OHOJIOTMH Hapsiay co
3HAYUTEIBHBIM 00BEMOM TEOPETUUYECKOI0 MaTepuala B COJAEPKAHUM MPOrPaMMBbl
no OHMOJIOTMH MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJICHMS M Pa3BUTHS
TOM uiau MHOW oOjacTu OWOJIOTHH, BKIAJAOM OTEUECTBEHHBIX M 3apyOeKHBIX
YU€HBIX B PEIICHUE BAXKHEUITNX OMOJOTHUYECKUX U IKOJIOTUYECKUX MTPOOIIEM.



Lenb n3yuenus yueOHnoro npenmera «buonorus» Ha yriyonéHHOM ypOBHE —
OBIAZICHUE  OOYyYalOUIMMHCS  3HAaHUSAMHU O  CTPYKTYpHO-(PYHKIIMOHATHHOMN
OpraHM3allMd >KUBBIX CHCTEM PAa3HOTO paHra M MNPUOOpPETeHHE YMEHHM
UCIIOJIb30BaTh 3TH 3HaHUS B (JOPMUPOBAHMU HMHTEpECa K ONpeAesIEHHON 00sacTu
npo(heCCUOHATIBHOM JAESITEIbHOCTH, CBSI3aHHOM ¢ OuoJIoTHEH, WM K BBIOODPY
y4eOHOT0 3aBEICHUS I MIPOOJIKEHHSI OMOJIOTHYECKOTO 00pa30BaHusI.

JlocTikeHne 1enu u3ydeHus ydyeOHoro nmnpeamera «buosorus» Ha
yIi1yOlEHHOM YPOBHE 00€CTIEUMBACTCS PELICHUEM CIIEYIOIIMX 3aa4:

OCBOEHHUE O0YYAIOIIMMHUCA CUCTEMBI OMOJIOTMYECKUX 3HAHUN: 00 OCHOBHBIX
OMOJIOTMUECKUX TEOPUSX, KOHLUENIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
npaBuiax, COCTABISIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KAPTUHY MHUPA; O
CTPOEHWUH, MHOTO0Opa3uu MW OCOOCHHOCTSX OWOJOTHYECKUX CHCTEM (KJICTKa,
OpraHu3M, MONyJsALus, BUl, OMOreoneHos3, onochepa); 0 BbIIAIOIIUXCS OTKPBITUAX
Y COBPEMEHHBIX MCCIIE0BAaHUAX B OMOJIOTUY;

O3HAKOMJIEHUE OOy4YaloIMXCd C METOJAMH IIO3HAHMS JKUBOW MPHUPOIBL:
UCCJIEIOBATEIbCKUMU  METOJaMU  OMOJIOTUYECKHX HayK (MOJEKYJISIpHOW U
KJIETOYHOM OHMOJIOTUH, SMOPHOJOTMM W OHOJIOTMM pPa3BUTHUSA, TEHETUKU U
CEeJICKIIMM, OWOTEXHOJOTMUM U CHUHTETHYECKOW OHOJIOTHH, MAaJEOHTOJIOTHUH,
HKOJIOTUM);  METOJlaMU  CaMOCTOSITEIBHOTO  IPOBEAEHUS  OMOJOTHYECKHX
UCCIEeNOBaHU B JjabopaTtopum M B npupoje (HaOmoaeHue, H3MEpEHUe,
HKCIIEPUMEHT, MOJIETMPOBAHUE);

OBJIaZIcHUE OOYyYaloIMMUCS  YMEHUSIMU: CaMOCTOATEIbHO  HAaXOJHUTh,
aHaJIM3UPOBaTh M HCIIOJIb30BATh OMOJIOIMUYECKYI0 HH(QOPMAIMIO; TOJIb30BAThCS
OMOJIOTUYECKONH TEPMUHOJIOTHEH M CHUMBOJIMKOM; YCTAaHABIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHMOJIOTUM M  COLMAIBHO-3KOHOMUYECKUMH M  HKOJIOTHYECKUMU
npo0jemMaMu 4YeJOBE€YECTBA; OLICHUBATh IMOCIEACTBUS CBOEH NEATEIBbHOCTH 10
OTHOILIIEHUIO K OKpY)Karolled NpUpOAHOM cpene, COOCTBEHHOMY 3/10POBBIO U
3I0POBBIO  OKPY)KAIOIIUX  JIIOJICH; OOOCHOBBIBAaTH W COOMIOJATH  MEPBI
npoPHIaKTUKKA MH(QEKIIMOHHBIX 3a00J€BaHUl, MPaBUIa MOBEACHUS B MPUPOJE U
oOecrieueHus: 6€30MacHOCTH COOCTBEHHOW KM3HENEATEIbHOCTH B UPE3BBIYANHBIX
CUTyallUsIX ~MPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa; XapaKTepu30BaTh
COBpEMEHHbBIE HayYHbIE OTKPHITUS B 00J1aCTH OHOJIOTHUH;

pa3BUTHE Y O0YYaIOIIUXCS MHTEIJIEKTYabHBIX M TBOPUECKUX CIIOCOOHOCTEH
B IMpoIleCCe 3HAKOMCTBA C BBIIAIONIMMUCS OTKPBITUAMH M COBPEMEHHBIMU
UCCJIEIOBAHUSIMU B OHMOJIOTMM, PEIIAEMBIMU €10 MPOOJIeMaMH, METOJ0JIOruei
OMOJIOTMYECKOTO UCCJIEI0BAHMS, IIPOBEICHHUS AKCIIEPUMEHTAIBLHBIX
UCCJIEIOBaHMM, pelieHus] OMOJIOTUYECKUX 3a/1ay, MOJACIUPOBAaHUS OMOIOTHUECKUX
00BEKTOB U MIPOIIECCOB;



BOCITUTaHUE y 00YYaIOMUXCs IIEHHOCTHOTO OTHOIIEHUS K KUBOW MIPHUPOJC B
IIEJIOM M K OTJICTBHBIM €€ 00bEeKTaM U SIBJICHUSM; (OPMHUPOBAHUE IKOJIOTUUECKOH,
TEHETUYECKOM TPaMOTHOCTH, OOIIEH KyJIbTyphbl TIOBEIACHUS B MPHUPOJE;
MHTErPallii €CTECTBEHHO-HAYYHbIX 3HAHUN;

npuoOpeTeHrue  OOyYarOIMIMMHUCS  KOMIIETEHTHOCTH B PAllMOHAJIBLHOM
MIPUPOOIIOIL30BaHNN (COOJIO/ICHNE TIPAaBWJI TOBEICHUS B TPHUPOJIE, OXPAHBI
BUJIOB, DKOCUCTEM, Onocheprl), COXpaHEHUU COOCTBEHHOTO 3JI0POBBS U 3/I0OPOBbSI
OKpYXXaloIUX  Jrojied  (coOmromeHuss Mep nporiakTuku — 3a00JieBaHUH,
oOecrieueHne 0€30MaCHOCTH >KU3HENEITEIbHOCTH B YPE3BbIUAMHBIX CUTYAIUSX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  MCIOJb30BaHUS
OMOJOrMYECKUX 3HAHUW U YMEHUH B TOBCEAHEBHOM JKU3HU;

CO37aHWEe  YCIOBHUH  JUIsI  OCO3HAHHOTO  BBIOOpa  OOYYaIONUMUCS
WHIUBU Ty aJIbHON o0OpazoBarenbHON TPaeKTOPHH, CIIOCOOCTBYIOIIEH
nocJenyronemMy npo(ecCHOHaTbHOMY CaMOOIPEACICHUIO, B COOTBETCTBUU C
WHIUBUTyAIbHBIMUA HHTEPECAMH U IIOTPEOHOCTSAMHU PETHOHA.

OO0111ee YMCI0 YacoB, OTBEICHHBIX Ha M3y4YEeHHE OHMOJIOTMU Ha YIIIyOJIEeHHOM
YPOBHE CpeaHero ooOmero oopasoanus, cocrabiser 204 gaca: B 10 xiracce — 102
yaca (3 4aca B Heneno), B 11 kimacce — 102 yaca (3 yaca B Hezelio).

OT60p opraHu3arMoOHHBIX (HOPM, METOJOB U CPEJICTB OOyUYCHHS OHOJIOTHU
OCYIIECTBIISETCSA ¢ YIETOM CHErU(pUKU €ro COJAep KaHWs W HaIMpaBJICHHOCTH Ha
MPOJIOJDKEHNE  OMOJIOTHYECKOTO 00pa3oBaHWS B OpPTaHM3AIUSAX  CPETHETO
PO eCCUOHANIBEHOTO U BBICIIETO 00pa30BaHUs.

O0s13aTeIBbHBIM YCIIOBUEM MPU O0YYCHUH OMOJIOTHH Ha YIITyOJEHHOM YPOBHE
SBJIIETCSI TIPOBENICHUE JTA0OPATOPHBIX M TpakTU4Yeckux padot. Takxke ydactue
OOyYaroIMXCcs B BBIMTOJTHCHUH TMPOSKTHBIX M YYEOHO-HCCIIEI0BATEIBLCKUX PaldoT,
TEeMaTHKa KOTOPBIX OMPEIACIASTCS ydYUTEJIeM Ha OCHOBE HWMCIOIIHUXCS
MaTepHaTbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOHBIX YCIOBUM.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Copnep:kanue TporpaMMbl, BBIICIICHHOE KYPCUBOM, HE BXOIUT B MPOBEPKY
rocyjaapcTBeHHou utoroBoit arrecranuu (I'MA).

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHass OuoJsiorusi — KOMIUIEKCHasi Hayka. Kpartkas uctopusi pa3BUTHs
Ouosiornu.  buojmornueckue HayKM U U3y4yaeMble UMM IPOOJIEMBI.
OyHIaMEHTAIbHbIC, TPUKIAJHBIE KM TMOUCKOBBIE HAyYHBIC HCCIECIOBAaHUS B
OHOJIOTHH.

3HaueHre OMOJOruu B (POPMUPOBAHUHU COBPEMEHHOM €CTECTBEHHO-HAYYHOU
kaptuabl mupa. [Ipodeccun, cBszanHbie ¢ Ouonoruei. 3HaueHHE OMOJIOTUU B
MIPAKTUYECKON JEATCIIBHOCTA 4YEJOBEKA: MEIULHMHE, CEIbCKOM XO3SMCTBE,
MPOMBIIIJIEHHOCTH, OXPAaHE MPUPOJIBI.

JlemoHcTpanuu

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

Tabmuubl U cxembl: «CBsI3b OMOJIOTMM C JAPYTrUMHU Haykamuy, «Cucrema
OMOJOTUYECKUX HAYK.

Tema 2. 7KuBble cucTeMbI U UX H3Yy4YeHHUE

JKuBble cucTteMbl Kak mpeaMer u3ydeHust Ouonoruu. CBONCTBA >KUBBIX
CHUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHWCKPETHOCTh U IEJIOCTHOCTb,
CIOKHOCTh M YIOPSAJIOYEHHOCTb CTPYKTYpPBI, OTKPBITOCTb, CaMOOpPraHU3alusl,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTD, U3MEHYMBOCTD, POCT U PA3BUTHE.

YpoBHU OpraHu3aldd KUBBIX CHUCTEM: MOJICKYJISIPHBINA, KJICTOYHBIMH,
TKaHEBBIH, OPTaHU3MEHHBIMH, MOMYJISILIMOHHO-BU0BOM, AKOCUCTEMHBIN
(Ouoreouenotuyeckuit), oOuochepusiii. Ilpoueccbl, Hpoucxondiue B KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >KMBOTrO. JKM3HB Kak (opMa CyIIecTBOBAHUS
Marepun. Hayku, n3yyaroiire >kMBbI€ CUCTEMBI HA Pa3HBIX YPOBHIX OPraHU3ALNU.

N3yuyenue xuBbIX cucteM. MeToapl Ouosornueckord Hayku. HaOmronenwue,
M3MEpPEHUE, IKCIIEPUMEHT, CUCTEMATH3aIMs, MeTaaHanu3. [loHaTue o 3aBUCUMON U
He3aBUCUMOM TniepeMeHHOU. llnaHupoBanme »skcnepumenta. [loctaHoBka w
npoBepka rumnote3. HyneBas rumote3a. [lorsTie BRIOOPKH M €€ JOCTOBEPHOCTD.
Pa3bpoc B Ouonormueckux gaHHbIX. OIlEHKa JOCTOBEPHOCTH TMOJYYEHHBIX
pe3ynbTaTtoB. [IpuumHBI HCKaXEHUA pe3yabTaToB JKcnepuMeHTa. [loHsTue
CTaTUCTUYECKOTO TECTA.

JlemoHcTpanuu



Tabmumpt u cxembl: «OCHOBHBIE TPU3HAKU >KU3HWY», «buonorunueckue
cucteMbl», «CBOHCTBa KUBOM MaTepum», «YPOBHU OpraHU3alUUd KUBOUI
npupoas», «CTpoeHHe MKUBOTHOM KIETKH», «TKaHM KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHuszmay», «buoreonenos», «buochepa», «Metobl
W3YUYEHHUS )KUBOU ITPUPOJIBI».

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

IIpakTnueckas padora «lcnonp30oBaHWE pPa3IUYHBIX METONOB TpH
W3YUYEHUH JKUBBIX CHCTEM.

Tema 3. BuoJsiorust KJIeTKH

Knerka — CTpyKTypHO-QYHKIMOHAJIbHAs e€AUHULIA KuBOro. KMcropus
oTkpbITus kietku. Paboter P. I'yka, A. Jleenryka. Knetounas teopus (T. IlIBanH,
M. Ineiinen, P. BupxoB). OCHOBHBIC ITOJO0KEHHUS COBPEMEHHON KJICTOUYHOMU
TEOPUHU.

MeTtoasl  MOJIGKYJISIPHOM M KJIETOYHOM  OMOJIOTMU:  MHKPOCKOIIHUS,
xpoMarorpadusi, 31eKTpodopes, METoI MEUYEHBIX aTOMOB, AU(PepeHInaNIbHOE
HEHTPU(PYTUPOBAHUE, KYJIbTUBUPOBAHUE KIIETOK. HM3yuenue ¢urcuposannvix
Ka1emox. DIEKTpOHHass MUKpockonus. Kongokanvnas muxkpockonus. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemox.

JleMoHCTpanumn

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

Tabmuubl u cxembl: «CBETOBON MHKPOCKOID, «DIEKTPOHHBIM MUKPOCKOID»,
«HMcTopus pa3BUTHSA METOJ0B MUKPOCKOIIUI.

OOopyioBaHHE: CBETOBOM MMKPOCKOI, MHKpPOIpEnaparbl pPacTUTENbHbIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIETOK.

IIpakTuyeckass padora «M3yueHne METONOB KJIETOYHON OUOIOTHU
(xpomartorpadusi, saexrpodopes, auddepeHmaTbHoe EHTPUGYTUpOBAHUE,
ITLIP)».

Tema 4. Xumuueckasi Opranu3anus KJICTKH

XUMHUUYECKHI COCTaB KJIETKU. Makpo-, MUKPO- U YJIbTPAMHUKPOIJIEMEHTHI.
Bozma u e€ poib Kak pacTBOpPHUTENA, pEareHTra, y4acTue B CTPYKTypPUPOBaHUU
KJIETKH, TEIUIOperyysiunu. MuHepaabHble BEIIeCTBa KJIETKH, MX OMOJIOTHYecKas
pob. Posib KaTHOHOB ¥ aHMOHOB B KJIETKE.

Opranuyeckne BelIECTBA KIETKUA. buosiormyeckue mnonumepsl. benku.
AMUHOKHUCIOTHBIA cocTaB 0enkoB. CTpyKTyphl OeinkoBoi Mosiekysbl. [lepBuunas
CTpyKTypa Oenka, HenTuaHas CBs3b. BTopuuHas, TpeTHuHas, YeTBEpTUYHAS
cTpykTyphl. [enatypanus. CpoiictBa OenkoB. Kiaccupukauus  Oenkos.
buonornyeckue Qpynkuun 0enkoB. [Ipuonsi.



YraeBoasl. MoHOCaxapu/bl, AUCaXapyibl, OJIMTOCAXaAPUIAbl U MOJIHCAXaPUIBIL.
OOmuit  mnaH cTpoeHus ©  (U3UKO-XMMHUYECKHE CBOWCTBA  YIJIEBOJOB.
buonornueckue GyHKIIUU YTIIEBOOB.

Jlununpl. M'mapodunsHO-THApOGOOHBIE cBOMcTBa. Kitaccudukanus TunuaoB.
Tpurnuuepunbl, QocPoaunuasl, BOCKH, cTepouibl. buomornueckue QyHKIUU
aunuoB. OOme cBOWCTBa OMOJIOTHYECKIX MEMOpaH — TEKY4YeCTh, CIIOCOOHOCTH K
CaMO3aMbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hyxnennosesie kucnotsl. JJHK um PHK. CrpoeHne HyKIEHHOBBIX KHCIIOT.
Hyxneorunpl. Ilpunnun kommiementapHoct. IlpaBuino Yapradda. Crpykrypa
JAHK — nBoiinast cnimpans. MectoHaxoxaeHue u ouonornueckue pynknun JTHK.
Bunel PHK. ®yukunu PHK B kitetke.

Crpoenue moisekynsl AT®. Makposprudyeckue cBsizu B Moiiekyine ATO.
buonornyeckue pynkunu AT®. BoccTaHOBIEHHBIE IEPEHOCYNKU, UX (DYHKIIH B
kietke. [Jlpyeue wuyxneozuompugocpamovr (HT®P). Cexenuponanue JIHK.
Memoowvl cenomuxu, mpancKpunmomMuKu, npomeoMuKu.

CrpykrypHas Ouojorusi: OMOXUMHUYECKUE U OMO(U3NUYECKUE UCCIEAOBAHUS
COCTaBa U MPOCTPAHCTBEHHOW CTPYKTYphl OuOMOJEKyd. Moodenuposarnue
CMPYKMypsl U QYHKYUl OUOMONEKVI U UX KOMNIeKco8. KomnvromepHulil ousaiin u
Opeanuyeckull cuHme3s OUOMOJEKYN U UX HENPUPOOHBIX AHANO208.

JleMoHCTpanumn

[Toptpersr: JI. [lomunr, Jx. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pankius,
®. Conrep, C. IIpy3unep.

Hunarpammer:  «PacnpeneneHne XMMUYECKHX 3JEMEHTOB B HEXUBOWU
npupoe», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOIEY.

Tabnuuel u cxembl: «llepuoguueckass TabavIia XUMUYECKUX JJIEMEHTOBY,
«CTpoeHue MoOJIeKyJbl BOJbI», «BemiectBa B coctaBe opraHuzmoBy, «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€lIKOBOM MOJIeKYybl», «CTpoeHHEe MOJIEKYI
yrieBoaoBy, «CTpoeHre MoyieKyn JHUnuaoBy», «HyKIEeMHOBBIE KHUCIOTBI»,
«Ctpoenue Monekyasl ATO».

OO0opynoBaHue: XuMUYECKast MOCyAa U 000PYyI0BAHHUE.

JlaGopaTopHasi padora «O0HapykeHUE OCJIIKOB C TTOMOIIbIO Ka4€CTBEHHBIX
peaKIUii».

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

Tema 5. CTpoenue u GQyHKINH KJIETKH

Tumnbel KIETOK: JyKapuoTHYecKas U Mpokapuotuyeckas. CTpyKTypHO-
GbyHKIIMOHATBHBIE 00pa30BaHUS KIETKH.



CtpoeHne mpoKapuoTHIeCKOM KIeTKu. KineTouHas creHka OakTepuii U apXxei.
Oco0eHHOCTH CTpOEHHUs] TeTepoTpO(PHON U aBTOTPOPHON MPOKAPUOTHUECKUX
KJIETOK. MeCTO U poJib IPOKapHOT B OMOLIEHO3aX.

Crpoenue U (GYHKIHMOHUPOBAHUE AYKapHUOTUYECKOU KJIETKHU.
[lnazmatuueckass wmemOpana (masmanemma). CTpykTypa —IJIa3MaTHYeCKOU
MeMOpanbl. TpaHcIOpT BEWIECTB Yepe3 IIa3MaTUYECKy0 MEMOpaHy: NacCHUBHBIN
(muddy3usa, obneru€énnas auddys3us), aKTUBHBIM (NEPBUYHBIA W BTOPHUYHBIH
akTUBHBIK TpaHcropT). Ilomymponunaemocth MeMOpanbl. PabGoTta HaTpuii-
KaJIMEBOI'0 Hacoca. DHJOLMTO3: MUHOLMTO3, (harormuTo3. Dk3omuTo3. Kierounas
creHka. CTpykTypa U QyHKIMH KIETOYHON CTEHKU PACTEHHM, TprOOB.

[Huromna3zma. [{urozomns. [utockener. JIBuxkenne nuromia3Mbl. OpraHou bl
kieTkdn. OnHOMeMOpaHHBIE OpraHoubl KIETKU: JHAOIUIa3MaTHYecKas CeTh
(OIIC), anmapar I'onpmxu, JTU30COMBI, UX CTPOCHHE U (PYHKIHMH. B3anuMocBs3b
OJTHOMEMOpaHHBIX OPraHOUAOB KiIETKH. CTpOeHHE TpaHyJIpHOTO PETUKYIyMa.
Mexanusm nanpasnenus 6eakos 6 IIIC. CuHte3 pacTBopuMbIX OenkoB. CHUHTE3
KJIETOYHbIX ~ MeMOpaH. [maakuil  (arpaHyisipHbIA)  SHAOIUIA3MATHYECKUI
petukynyM. CekperopHas QyHkuus anmnapata ['onbmxu. Moougurkayus 6enkos 6
annapame [onvoxcu. Copmuposka 6enxkos 6 annapame [ onvoxcu. Tpancmopt
BEILECTB B KJIETKE. Bakyosn pacTuTenbHbIX KiIeToK. KieTounslii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpPraHOMJBI  KIJIETKM:  MHUTOXOHJPHH,  IUIACTHJBIL.
IIpoucxoorcoenue mumoxonopuit u niacmud. Cumobuocenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoenne W (QyHKIUMHW MHUTOXOHIpuM u ruiactun. [lepBuunsie,
BTOPUYHBIE U CIIOXKHBIE  IUIACTUABI  (POTOCHUHTE3UPYIOLIUX  IYKAPHUOT.
XJI0pOILIACThI, XPOMOIIACTHI, JIEUKOIUIACTHI BBICIIMX PACTEHUMN.

HememOpanHnbie opraHonabl kiaeTku CTpoeHue U (PyHKIIMM HEMEMOpPaHHBIX
OpraHoOUJI0B KJIETKH. Pubocompl. Ilpomescymounvie Gunamenmeo.
MuxkpodunamenTsl. Axkmunosvie Muxkpoguiamenmol. MBbIlIEUHbIE  KIIETKH.
Axmunogvle KOMNOHenmbl Hemblueunslx Kiemok. MukporpyOouku. Knetouynsrit
ueHtp. CrpoeHne U JBUKEHUE KIYTUKOB W pecHUYEK. MUKpOTpyOOUKH
uuToruiasmel. LleHTpuons. benku, accoyuuposaunmvie ¢ MUKpopuiameHmamu u
muxpompybdboukamu. MomopHvie 6enku.

SAnpo. OGonouka siipa, XpOMaTHH, KapHoIjIa3Ma, SAPBIIIKH, UX CTPOCHUE U
byakuuu. SnepHpiii O0enkoBbI MaTpukc. IIpocTpaHCTBEHHOE pPaCHOIOKECHHE
XpOMOCOM B HWHTeppa3HOM sifipe. Idyxpomamuu u cemepoxpomamui. benku
XpoMaTUHA — THUCTOHBI. /{uHamuka s0epHou 00010uKku 6 mumose. Aoephbiil
Mpaxcnopm.

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

JemoHcTpanuu



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

Tabmuubr u cxembl: «CTpoeHUE DYKApUOTHUECKOW KiIeTkm», «CTpoeHme
JKUBOTHOM  KJETKW», «CTpoeHHe  pacTUTENbHOM  KiIeTkW», «CTpoeHue
MUTOXOHAPUNY, «A1po», «CTpoeHHEe MPOKAPUOTUYECKOMN KIETKI.

OO6opyioBaHUE: CBETOBOM MHMKPOCKOI, MHKpPOIpEnapaTbl pacTUTENbHbIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaThl OaKTepUaIbHbIX KIETOK.

Jlabopatopnass padora «l3yueHue CTpPOEHHSI KIETOK pa3IMYHBIX
OpTaHU3MOB.

IIpakTHueckasi padora «l3yueHue CBOMCTB KJIETOUHOH MEMOpaHbBD».

JlabopaTtopnasi padora «lccnegoBaHue IJIa3MOJIM3a W JAEIUIA3MOJU3a B
PACTUTEIIbHBIX KIIETKaX».

IIpakTnyeckas  padora  «l3ydyeHue  [OBWKEHHS  LUTOIUIa3Mbl B
PACTUTENIbHBIX KIETKAX).

Tema 6. O0OMeH BelleCTB M NMPeBpalleHUe JHEPTHH B KJIETKe

ACCUMUJIISALINS U TUCCUMIISIITUS — JIBE€ CTOPOHBI MeTaboau3ma. Tumnbsl ooOMeHa
BEILIECTB: aBTOTPO(HBIN M reTepoTpodHBIM. YyacTue KUCIOpoJa B OOMEHHBIX
npoleccax. OJHepreruueckoe obOecrnieueHre KieTku: mnpeBpamieHue AT B
oOMeHHBIX Tpoleccax. DepMEHTATUBHBIN XapakTep peakiuid KIECTOYHOTO
Merabonu3ma. DepMeHThl, WX CTPOCHHE, CBOWCTBA W MEXAHU3M JCHCTBUSL.
Kodepmentsl. Otinuust pepMeHTOB OT HEOPraHMYECKUX KaTain3aTtopoB. bemku-
aKTUBATOPbl U OENKU-UHTUOUTOPHI. 3aBUCUMOCTb CKOPOCTH (PepMEHTATHBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBIA CHHTE3 OpPraHUYECKHUX BelIeCTB B KieTke. DoTtocuHTEs.
AHOKCcucenHbIll U OKCcuceHHblll pomocunme3 y obaxkmeputi. Ceemocoouparoujue
nuUSMeHmovl U NUSMEHMbl PeakyuoHHo2o yeumpa. Ponb XJIOpOImIacToB B Mpouecce
dotocunTe3a. CBeToBas u TeMHOBas Gasbl. Pomoodvixanue, Cs., Cq. u CAM-munor
gdomocunmesa. IlponyktuBHOCTh (hoTOCHHTE3a. BrusHue pa3nuuHbx (HakTOpoB
Ha CKOpOCTh (poTocuHTE3a. 3HaUeHHE (POTOCUHTESA.

XEeMOCHUHTE3. PasnooOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTPUPULUPYIOIIHE OaKTepuu, >KeIe300aKTepuu, cepoOaKTepuH, BOAOPOHBIE
OakTepuu. 3HaYEHUE XEMOCHUHTE3A.

AHaspoOHbIe opranu3Mbl. Bugsl Opoxenus. I[IpoaykTel OpokeHHS U HUX
WCIIOJIb30BAHUE YEJIIOBEKOM. AHA’pOOHbIE MUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJOTUH U BO30YAUTEIHN OOJIe3HEH.

AspoOHbIe OpTraHU3MBI. Oransl JHEPreTUYECKOIO oOMeHa.
[ToaroroBHUTENBHBIN 3TaM. [ TUKOIN3 — OECKUCIOPOIHOE PACIICIUICHHUE TIIFOKO3HI.

buonornueckoe OKHCIEHUE, WA KIETOYHOE JIbIXaHUE. POb MUTOXOHAPUY B
npoiieccax ouonornyeckoro okucnenus. [{uknmnueckue peakimn. OKUCIUTEIEHOE
bochopunupoBanue. Ouepeus memoOpaHHo20 epaduenma npomonos. Cunmes



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

JleMoHCTpanun

[Toptpersr: k. Ilpuctou, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
OHnrenerapar, [1. Mutuemn, I'. A. 3aBap3uH.

Tabmumbr 1 cxeMbl: «DOTOCHHTE3Y», « JHEPTEeTHUECKU 00MeH», «brocunTes
oenka», «CtpoeHune pepMeHTa», « XeMOCUHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYIOBAaHME JII MPUTOTOBIICHUS
MTOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENAapaTOB.

JlaGopaTropnass padora «l3ydeHue  KAaTaIUTUYECKOW  aKTUBHOCTH
dbepMeHTOB (Ha MPUMEPE aMIIIa3bl UK KaTajasbl)y.

JlaGopaTopnas pabora «U3ydeHue (¢GEepMEHTATUBHOTO pAaCIIEIICHUS
MEPOKCH/IA BOJIOPO/Ia B PACTUTENBHBIX U dKUBOTHBIX KIIETKAX).

Jlabopatopuass paGora «CpaBHeHue mporeccoB  ¢GOTOCHHTE3a U
XEMOCHUHTE3a».

JlabopaTopHasi padora «CpaBHEeHHE MPOIECCOB OPOKECHUS U JBIXAHUS.

Tema 7. HacsiencrBeHHass uHGoOpMalLus U peajiu3anus eé B KiIeTKe

Peakunn mMarpuyHoro cuHre3a. [IpuHUIKI KOMIUIEMEHTAPHOCTH B PEAKLIHSIX
MaTpUYHOTO CUHTe3a. Peanuzanus HacneacTBeHHOW nHpopManuu. ['eHeTnueckuit
KOI, €ro cBoucrBa. TpaHckpunuusa — wmartpuunbeli cuHTe3 PHK. IlpuHnmmsr
TPAHCKPUIMIUU: KOMIUIEMEHTAPHOCTh, AHTUIMAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuynvix PHK 6 sykapuomuueckoti knemke. Hexooupyrowue PHK.

Tpancnsuus u e€ stanbl. Yuactue TpancnoptHbix PHK B 6nocunTtese Genka.
VYcnousi 6uocunrte3a Oenka. KomupoBanue amuHokucior. Pomb pubocom B
onocuHTe3e Oenka.

Cogpemennvie npedcmasieHuss o cmpoenuu 2enog. OpraHuzanus reHoma y
MPOKApUOT U 3YKApHUOT. Peryisiusi akTUBHOCTHM T'€HOB Yy MpOKapuoT. l'mmoresa
onepona (®. XKako6, XK. Mano). Moaexynsiprvle mexanuzmvl IKCNPECCUU 2eHO8 y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsl 2enog. Perynsuus 0OMEHHBIX
IIPOIIECCOB B KieTke. KiieTounblil romeocTas.

Bupycbl — HekiieTouHble (hOPMBI )KU3HU U O00UTaTHBIC Mapa3uThl. CTpoeHue
MPOCTHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKu3HeHHbl YUK
JHK-cooepocawux eupycos, PHK-cooepocawux eupycos, 6akmepuoghazos.
Obpamuas mpanckpunyus, peeepmasd, UHmezpasda.

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

Buoungopmamuka: unmezpayus u ananuz oonvuux maccusos («bigdatay)
CMpPYKmMypHuIX Ouonocudeckux oannwlx. Hanomexnonoeuu 6 ouonozuu u meouyuHe.
Ilpoepammupyemvie pynkyuu 6eakos. Cnocodwl 00cmasKu 1eKapcms.



JleMoHCTpanun

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

Tabmuubl u cxemsl: «brocunTes Oenkay, «['eHeTnyeckuii Koa», «Bupyce,
«baktepuodarm.

IIpakTnueckas padora «Co3naHue MOAEIH BUPYCAY.

Tema 8. ZKu3HeHHbIN HUKJI KJICTKHU

Knerounslii 1wk, ero mepuoabpl W peryisnusa. Mutepdaza u MUTO3.
Oco0OeHHOCTH TpolieccoB, MpoTekalIux B uHTepdaze. [loaroroBka KIETKH K
nenenuro.  [IpecunTeTndyeckuii  (MMOCTMUTOTUYECKHUI),  CHHTETHYECKHH U
MOCTCUHTETHYECKHUH (MPEMUTOTHYECKUI ) epUuobl UHTEpGa3bl.

Martpuunbii cunres JIHK — perumkanupa. [Ipuanuner perumkanuu JIHK:
KOMIUJIEMEHTAPHOCTh,  IMOJYKOHCEPBATHUBHBIA  CHUHTE3, AHTUNAPAJUIEIbHOCTD.
Mexanusm permkanuu JJTHK. Xpomocombl. CtpoeHue xpomocoM. Tenomepsl u
TeroMepaza. XPOMOCOMHBIM HaOOp KIETKM — KapuOTHUIL. JIUTJIOWIHBIA W
rariouaHbeli  HaOOpel  XpomocoM. ['oMonorumusnsle xpoMocombl. [lojoBbie
XPOMOCOMBI.

[enenne xmetkn — wmutTo3. CTaguy MHUTO3a MU MPOUCXOIAIINE B HUX
nporeccel. Tunbel Muto3a. KapuokuHes u nuToknHe3. buosiornyeckoe 3HayeHUe
MHTO3a.

Perynsuuss mutotndeckoro nmkia kiuetku. [Iporpammupyemas KiaeTodyHas
rudeb — anomnTo3.

Knerounoe sapo, XpoMocombl, (DyHKIMOHAIbHAs TeHOMHKA. Mexanusmuol
npoaughepayuu, oughgpepenyuposku, cmaperus u eubenu kKiemok. «lLlugposas
KiemKkay» — ououngopmamuyeckue mooenu GyHKYUOHUPOBAHUSL KIIeMKU.

JleMoHCTpauumn

Tabnuupl 1 cxeMbl: <«OKW3HEHHBIM UK KIETKW», «Mwutoszy», «CTpoeHue
xpomocom», «Permukarus JJHK.

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpOTIpenapathl: «MHUTO3 B KJIETKaxX
KOPEIILIKa JTyKay».

JlaGoparopnass  padora  «l3ydeHue  XpoMOCOM  Ha  TOTOBBIX
MHKpOIpEenapaTax».

JlabopaTtopnasi padora «HabmoneHne MuTo3a B KJIETKaX KOHUYMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKPOIIPENApaTax).

Tema 9. Crpoenue u GyHKUMHM OPraHM3MOB

buonoruueckoe pazHooOpasue OpPraHu3MOB. OHOKJIETOYHBIE,
KOJIOHHAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOEHHOCTH  CTPOGHHUS U IKU3HENEATCIBHOCTH  OJTHOKJIETOYHBIX
opranu3MoB. baktepumu, apxeu, OJHOKIETOYHbIE TPUOBI, OJHOKJIETOUYHBIC
BOJIOPOCIH, APYTH€ NpOTUCTHI. KOJIOHHAIBHBIE OPTaHU3MBI.



B3anMoCBs3p 4YacTe€ MHOTOKJIETOYHOIO OpraHu3Ma. TKaHW, OprasHbl H
cucTeMbl opraHoB. Opranusm kak enuHoe uenoe. I'omeocras.

Tkanu pacreHunid. TuIbl pacTUTENBHBIX TKaHEW: oOpa3oBaTelbHad,
MOKPOBHAs, MPOBOJSIIAs, OCHOBHas, MexaHuWyeckas. OCOOEHHOCTH CTPOCHUS,
GyHKUMNA U PacofIOKEHUs TKaHEH B OpraHax pacTeHUH.

TKaHU XKUBOTHBIX M YEJIOBEKA. THIIBI KMBOTHBIX TKAHEU: 3MUTEIHAIbHAS,
COCMHUTENbHAs, MbllIeyHas, HepBHas. OCOOEHHOCTHM CTpPOeHHUs, (PyHKUMNA H
pacIoaoKeHUsl TKaHEH B OpraHax KUBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHble M TI'e€HEpaTHMBHBIE OpraHbl pacteHuid. OprasHbl U
CHUCTEMBI OPTaHOB JKMBOTHBIX U yenoBeKa. DyHKIIMM OPTaHOB U CUCTEM OPTaHOB.

Onopa Tena opranu3moB. Kapkac pacrenuii. CKeneTbl OJHOKJIECTOYHBIX U
MHOTOKJIETOYHBIX JKMBOTHBIX. HapykHblii ¥ BHYTpeHHHH ckeneT. CTpoeHue u
THUIIBI COCJUHEHUS] KOCTEN.

JIBmkeHne  opraHu3MoB. JIBH)KEHHME  OJHOKJIIETOYHBIX  OPraHU3MOB:
amME0OHTHOE, KTYTUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PaCTEHHI:
TPONU3Mbl M HACTUU. JIBM)KEHWE MHOTOKIIETOYHBIX >XMUBOTHBIX M YEIIOBEKA:
MbllIeyHas cucreMa. Pediiekc. CkeneTHble MBIIIIBI U UX padoTa.

IIutanne opranuzmoB. IlorjomeHue BOABI, YIJIEKMCIOIO Ta3a W
MHHEPAJIbHBIX BEUIECTB pacTeHUsIMU. llutanue kUBOTHBIX. BHyTpuIlOI0CTHOE U
BHYTPUKIIETOYHOE NUIIEBapeHue. lIuTaHne NMO3BOHOYHBIX XWUBOTHBIX. OTHENBI
NUIIEBAPUTENBHOrO TpakTa. llumeBapurenbHbie kenesbl. [lnmeBaputenbHas
CHUCTEMA YEJIOBEKaA.

Jpixanue opranu3MoB. JIpixanue pacteHuil. Jlpixanue xuBOTHBIX. [{uddy3us
ra3oB 4epe3 NOBEPXHOCTh KiIeTKU. KoxxHoe npixanue. /[pixarenbHas NOBEPXHOCTD.
KabepHoe u nérouHoe apixaHue. J(pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE ~ YCIOKHEHUE CTPOEHUS JIETKMX TO3BOHOYHBIX JKMBOTHBIX.
JlpixaTenpHass cucrema 4esioBeka. MeXaHu3M BEHTWISIUUU JETKUX y MTHUL U
MieKonuTaromux. Perynsmus apixanus. JlprxatenbHbie 00bEMBI.

TpaHCIIOPT BEIIECTB y OPraHU3MOB. TPaHCIOPTHBIE CUCTEMBI PACTECHHI.
TpaHcropT BemecTB y KUBOTHBIX. KpoBeHOCHass cucrema M €€ OpraHsbl
KpoBeHocHass cucTteMa IIO3BOHOYHBIX JKMBOTHBIX M denoBeka. Cepaue,
KPOBEHOCHBIE cOCylIbl M KpoBb. Kpyru KpoBooOpallieHus. DBOJIOLUOHHbBIE
YCIIOKHEHHUS CTPOEHUSI KPOBEHOCHOM CHUCTEMBbI MMO3BOHOYHBIX KMBOTHBIX. PaboTa
ceplla v €€ peryJisius.

Beigenenne y opranu3mMoB. Beimenenue y pacteHuid. Breigenenue y
KUBOTHBIX. CoKpaTuTenbHble Bakyonu. Opradbl BblaesieHus. DPuinbTpanus,
CEKpelus U 00paTHOE BCACHIBAHME KaK MEXaHU3Mbl PabOThI OPTAHOB BBIJICICHUS.
CBsi3b MMOJOCTH TEJIa C KPOBEHOCHOM M BBIICIUTENIBHONW cucTeMamu. Beinenenue y



MO3BOHOYHBIX JKUBOTHBIX M 4enoBeka. [louku. CtpoeHne n (HyHKIIMOHUPOBAHUE
Heppona. OOpa3zoBaHNe MOYH Y Y€IOBEKa.

3ammTa y OpPraHu3MOB. 3allldTa y OJIHOKJIETOYHBIX OpraHu3mMoB. CHOpsI
OakTepuil M UUCTHI MNPOCTEHIIMUX. 3aluTa Yy MHOTOKJIETOYHBIX pacTEHUM.
Kyrtukyna. CpeacTBa macCUBHOM M XUMUYECKOU 3aUThl. DUTOHIUABI.

3ammTa 'y MHOTOKJIETOUYHBIX >KUBOTHBIX. [IOKpOBBI M HUX MPOU3BOAHBIC.
3ammTa opranu3Ma ot Oojne3Hed. UMmyHHas cucteMa uenoBeka. KiietouHblil u
I'YMOpaJbHBIH UMMYHHUTET. BpOXIEHHBIM W TPUHOOPETEHHBIM crieruduuecKuii
UMMyHUTET. Teopust KIOHaIbHO-celeKTUBHOro ummyHutera (I1. Dpnux, @. M.
bepuer, C. Tonerasa). BocnanuTtenbHble OTBETHI OPraHu3MoB. Posib BpOKIEHHOTO
UMMYHUTETA B Pa3BUTUU CHCTEMHBIX 3a00JICBaHU.

Pazmpaxxumocte ©  perynsiuuss |y OpraHm3MoB. PazgpaxumocTts y
OJIHOKJIETOYHBIX OpraHu3MoB. Takcuchel. Pa3zgpaxuMocTe © peryisamus y
pactenuii. PocToBble BeniecTBa U UX 3HAYCHHUE.

HepBHasi cucrema u pediekTopHas peryisius y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTHEIbl. JBOJIIOLMUOHHOE YCI0KHEHUE CTPOEHUS HEPBHOW CUCTEMBI
y JKMBOTHBIX. OTIENbl TOJOBHOTO MO3ra MO3BOHOYHBIX JKUBOTHBIX. Pediekc u
pednexkropHas ayra. besycioBHbIe U yCIOBHbBIE PEQIICKCHI.

['ymopanpHast perynsiuus W >HAOKPUHHAs CHCTEMA KMBOTHBIX U YEJIOBEKA.
JKenespl HSHOOKPMHHOM CHUCTEMBI M WX TOPMOHBL. JleWiCTBHE TOPMOHOB.
B3auMoCBA3bp HEPBHOW M SHIOKPUHHOW cucCTeM. [ unoTtanmamo-runodusapHas
CUCTEMA.

JemoHcTpanuu

[Toptper: U. 11. I1aBnos.

Tabmuupel u cxembl: «OIHOKJIETOUYHBIE BOJOPOCIH», «MHOTOKIETOYHBIC
Bojopocim», «bakrepumn», «lIpocreiimme», «Opranbl HIBETKOBBIX PAacTEHUN,
«CuctemMbl OpPraHoB TO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «TkaHu pactenuit», «KopHeBbie cuctembly, «CTpoeHue cTeOsy,
«CTpoeHue NHCTOBOM IUIACTUHKM», «TKaHM KUBOTHBIX», «CKEIET 4YeloBEKay,
«IImmeBapurenpbHas cucrema», «KpoBeHocHas cucrema», «JlpixarenbHas
cucrema», «HepBHas  cucrema», «Koxa», «Mpimeunas  cucremay,
«BprgenurenbHas cuctema», «IHIOKPUHHAS cHUCTEMa», «CTpOEHHE MBIIIIbD,
«Ammynurer»,  «Kuiieuynomonoctusle», «CxeMa  MUTAaHUS  PACTECHUN»,
«KpOBEHOCHBIE CHCTEMBI TO3BOHOYHBIX JKMBOTHBIX», «CTpPOEHHUE THUIPBI»,
«Ctpoenue minaHapumn», «BHyTpeHHee CTpoeHHe HO0KIEBOro uepBsi», «HepBHas
cuctema peioy, «HepBHas cucrema srymkw», «HepBHas — cucrtema
npecMbikatomuxcs»,  «HepBHas  cucrtema  ntumy, «HepBHas — cuctema
MIIeKOTUTaromux», «HepBHas cuctema yenoBeka», «Pedmaexcy.



OOopynoBaHHE: CBETOBOM MHUKPOCKON, MHKpPOIpEnaparsl OJHOKJIETOYHBIX
OpraHW3MOB, MUKPOIIpENapaThl TKAHEH, PAKOBUHBI MOJUIFOCKOB, KOJUICKIUU
HACEKOMBIX, UIJIOKOXXHUX, *UBbIE AK3EMIUIIPbl KOMHATHBIX PACTEHUM, repOapuu
pacTeHuil pa3HbIX OTAEJOB, BIAXHBIE Npenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJET YEJIOBEKa,
000pyTI0BaHUE JJISl IEMOHCTPALMU TOUYBEHHOTO M BO3IYIIIHOTO MUTAHUS PACTCHUH,
pacieruieHus Kpaxmana U OeNKoB Mo 1edcTBUeM (epMEeHTOB, 000pyI0BaHUE AJIs
JEMOHCTPALUK OMBITOB N0 U3MEPEHUIO )KU3HEHHOW EMKOCTH JETKHUX, MEXaHU3Ma
JbIXATENbHBIX JBUKEHUHN, MOJIEIIM TOJIOBHOTO MO3ra Pa3JINYHbIX )KUBOTHBIX.

JlaGoparTopHasi pabora «/3ydeHue TKaHEe paCTCHUIN».

JlaGopaTopHasi padora «3yueHne TKaHel >KUBOTHBIX».

JlabGopaTopHasi padora «3yueHne opraHoB IIBETKOBOI'O PACTCHHUSI.

Tema 10. PazMmHokeHUe U pa3BUTHE OPraHU3MOB

@dopMbI pa3MHOKEHHS OpPraHu3MoOB: Oecrosnoe (BKIIOYas BEreTaTUBHOE) U
nosioBoe. Buael  0ecronoro  pa3MHOXEHUS:  IOYKOBAaHUE,  CHOPYJISIUS,
(dbparmMeHTanus, KIOHHPOBaHUE.

[TomoBoe pasmuoxkeHue. [lonmoBele kieTkn, wiM rameTtsl. Meino3. Craaun
Mmeiio3a. [loBenenne xpomocoM B meio3e. Kpoccunrosep. bronorndeckuii cMbIci
Melo3a M IOJIOBOrO Iporecca. MeWo3 M €ro MecTo B KM3HEHHOM LHUKIIE
OpraHU3MOB.

[IpenzaponeiieBoe pasBurue. ['amerorenes y suBOTHBIX. [10510BBIE KeENE3bI.
OOpazoBaHue U pa3BUTHE MOJOBBIX KiIeTOK. CriepMaToreHes u oorenes. CtpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBOpeHHe U SMOPHOHAIIBHOE Pa3BUTHE JKUBOTHBIX. CHOCOOBI
OIUIOZIOTBOPEHUS: HApYX)HOE, BHyTpeHHee. [lapTeHorenes.

NuauBryaibHOE pa3BUTHE OPraHU3MOB (OHTOreHE3). DMOPHOJIOTHS — HayKa
0 Pa3BUTUU OPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOTIOSUU.
Konyenyuss mopgocenos u moodenu mopghoeenesa. Cragun >3MOpHOreHe3a
KUBOTHBIX (Ha mnpumepe Jsarywku). JpoOnenwe. Tumbel  apoOseHus.
Jlemepmunuposannoe u HedepmuHuposannoe Opobaenue. bnacmyna, munvl
onacmyn. OCOOEHHOCTH JPOOJICHUS MIIEKOMUTAIOUIMX. 3apOJABIIICBBIC JUCTKU
(racTpyssinus). 3aKaagKa OpraHOB U TKaHEW U3 3apOJIbIIIEBBIX JUCTKOB. B3auMuoe
BIUSHAE 4YacTell pa3BUBAIOIICTOCS 3apojbliia (SMOpPHOHATLHAS WHIYKIINS).
3aknajka IUTaHa CTPOEHHMS JKMBOTHOTO KaK pe3ysibTaT HEepapXUUYECKHUX
B3aMMOJICUCTBUII TeHOB. BriusiHue Ha 5MOpHOHANBHOE pa3BUTHE Pa3TUUYHBIX
(bakTOpOB OKpPY>KAIOIIEH CPEJIbI.

Poct u pasButne xuBOTHBIX. I[locTamOpuoHanbHbIl Tepuon. [lpsmoe u
HempsiMoe pas3BuTue. Paszputue ¢ wMeramopdo3oM y OECMO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. bHoJIorMyeckoe 3HaueHHE TPSMOTO0 U HEMPSIMOTO



pPa3BUTHS, UX PACIPOCTPAHEHUE B MPUPOAE. Tumbl pocTa KUBOTHBIX. DaKTOPHI
PETYISIUU POCTA )KUBOTHBIX M YesoBeka. CTaguu mocTIMOPHOHATBHOTO Pa3BUTHS
y )KMBOTHBIX U uesioBeka. [leprnoasl oHToreHesa uenoBeka. CTapeHue U CMEpPTh Kak
OMOJIOTUYECKUE MPOLIECCHI.

PasMHoxeHne u paszputue pacteHuil. ['amerodutr u cropodur. Meiio3 B
KU3HCHHOM TMKJIe pacTeHuil. (OOpa3oBanume Ccrop B TMporecce Mero3sa.
['amertorenes y pacteHud. OIUIOAOTBOPEHUE M PA3BUTHE PACTUTEIbHBIX
opraHu3MoB. J[BoitHOE OIJIOJIOTBOPEHHE Y IBETKOBBIX pacTeHuil. OOpa3oBaHue U
pa3BUTHE CEMEHU.

MexaHu3MBbl pETYISLIUA OHTOT€HE3a Y PACTEHUN U )KUBOTHBIX.

JleMoHCTpanumn

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

Tabmuubr u cxembl: «BereratuBHoe pasMHOkeHHe», «Tumbl Oecrmosoro
pasMHOXeHUsA», «Pa3zMHOXKEHHE XIIaMUIAOMOHAIb», «Pa3MHOXEHUE HBIJICHBDY,
«Pa3MHO)eHue TuApbD), «Menosy, «XpoMocoMbly, «l'amerorenesy», «CTpoeHue
AMUEKIETKH U criepMaTo3onna», «OCHOBHbIE CTaauu OHTOreHe3a», «lIpsmoe u
HenpsiMOe pa3BuTue», «Pa3Buthe wmaickoro xyka», «Pa3Butue capanumy,
«Pa3Butne nArymku», «JlBOMHOE OIUIOAOTBOPEHHUE Y UBETKOBBIX PACTECHUI,
«CTpoeHue ceMsiH OJTHOJOJIbHBIX U JBYAOJIbHBIX PACTCHUIN», «KU3HEHHBIN LUK
MOPCKOM  KamyCTbD», <« KM3HEHHBIM UHKI MXa», <« KH3HEHHBIA  IHKI
ManopOTHUKAY, « KU3HEHHBIN LIUKJI COCHBD.

OO6opyioBaHHE: CBETOBOM MHUKPOCKON, MHUKPOMpENapaThl SHIEKICTOK U
CIIEpMaTO30U10B, MOJENb «L MK pa3BUTHS JISATYLIKI.

JlaGopaTopHas padora «/3ydeHrue CTpOCHUS MOJOBBIX KJIETOK Ha FOTOBBIX
MHKpOIpEnapaTax».

IIpakTuyeckast padora «BrpisiBieHME NPU3HAKOB CXOACTBA 3apOJbILICH
ITO3BOHOYHBIX KUBOTHBIX).

JlabopaTtopnasi padora «CTpoeHHE OpraHoB pPa3MHOKEHHUS BBICIINX
pacTeHu».

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

Hcropust cTaHOBICHUS W pa3BUTHS TEHETUKWM Kak Hayku. Paboter T
Mengens, I'. ne @puza, T. Moprana. Poinb oTeueCTBEHHBIX YYEHBIX B Pa3BUTHUH
reHetuku. Pabotel H. K. KonbeuioBa, H. 1. Basunona, A. H. benosepckoro, I'. /1.
Kapnieuenko, FO. A. ®ununuenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHbBIE TEHETUYECKHUE MOHATUS U CUMBOJIBL. ' OMOJIOTMUHBIE XPOMOCOMBI,
aJUIeJIbHBIE TEHBbI, aJbTCPHATUBHBIE NPU3HAKK, JOMUHAHTHBIA WU PELECCUBHBIN
MPU3HAK, TOMO3UT0Ta, TETEPO3UTOTA, YUCTAS JIMHUSI, THOPHUIBI, TCHOTHII, (DEHOTHII.



OCHOBHBIE ~ METOJBI ~ TEHETUKH: THOPUIOJOTUYECKHMA,  IUTOJIOTHYCCKUH,
MOJIEKYISIPHO-TEHETUYECKUN.

JleMoHCTpanun

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

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

Jlabopatopuass paGora «Jlpozoduna Kak OOBEKT TIE€HETUYECKHUX

VICCJIEIOBAHUI.
Tema 12. 3aKoOHOMEpPHOCTH HACTEACTBEHHOCTH
Monorubpunnoe ckpemmBanue. IlepBbiii 3akoH Menaenss — 3aKOH

ennHOoO00pa3us THOPUIOB MepBoro nokojeHus. [IpaBuno nomuHupoBanus. Bropoii
3aKOH MeHnaenss — 3aKOH pacUICIUICeHUs IpU3HAKoB. LluTosiornmueckre OCHOBBI
MOHOTHOPHUIHOTO CKpeluBanus. [ unoresa 4ucToTh ramer.

AHanmsupyroniee ckpemmBanne. [[poMeKyTOUHBIA XapaKkTep HACIEIOBaHHUS.
Pacuierienre mpru3HaKkoB MPY HEMOJIHOM JOMUHUPOBAHUM.

JurnOpugHoe ckpemrBanue. TpeTuil 3akoH MeHiens: — 3aKOH HE3aBUCUMOIO
HAcJeIOBaHMUS ~ TpHU3HAKOB.  [luTonmoruueckre  OCHOBBI  JUTHOPUIHOTO
CKpEILIUBAHUS.

CueruieHHOe HacienoBaHue npuszHakoB. Pabotsel T. Moprana. CuerieHHOe
HACJICJOBAHUE T'€HOB, HAPYIICHHE CLEIUICHUS MEXAY I'€HaMH. XPOMOCOMHAas
TEOpHUsI HACIIEICTBEHHOCTH.

['eHeTuka nojia. XpoOMOCOMHBIM MEXAHU3M OMpPEAECIEHUS Mojia. AYTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbBII M TreTeporamMeTHbId I0J. ['eHeTuueckas
CTPYKTYpa IOJOBBIX XpoMocoM. HacnenoBanue nmpu3HaKkoB, CHETUIEHHBIX C ITOJIOM.

['enoTun kak uenoctHas cucrema. [neroTponusi — MHOKECTBEHHOE JECUCTBUE
reHa. MHOXECTBEHHBbI ajulenu3M. B3anMoaencTBUE HEaUIEIbHBIX TI'E€HOB.
KommnementapHocts. Onuctas. [lomumepus.

['eHETHYECKUIT KOHTPOJIb PAa3BUTHS PACTEHUM, >KMBOTHBIX M 4YEJOBEKa, a
Takke (PU3NOJIOTUYECKUX TMPOLIECCOB, TMOBEJACHUS M KOTHUTUBHBIX (DYHKIIUI.
['eHeTHYECKE MEXaHU3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOJICUCTBUS «XO35UH
— Tapa3uT» U «XO3IMH — MHUKpOOMOM». ['eHeTHdyeckue acmeKThl KOHTPOJS H
W3MEHEHHS HACJIEICTBEHHON MH(OPMAITUU B TTIOKOJICHHUSIX KJIIETOK U OPTaHU3MOB.

JdemMoHcTpanuu

IToptpersl: I'. Mennens, T. Mopras.

Tabmuibr u cxemsl: «llepBoiii 1 BTOpOil 3akoHBl Mennemns», « Tpetuii 3akoH
Mennens», «AHamu3upyollee CcKpeluBaHue», «HemomHoe QOMUHHUpPOBaHHEY,
«CrernyieHHOe HacleIoBaHWe TPU3HAKOB Y Jpo30duibl», «l'eHeThka TmoJay,



«Kapuotun uenoseka», «Kapuotun apozodpunby, «Kapuotum OTHIBD,
«MHOXECTBEHHBIN allJIeIn3M», «B3auMo1eiicTBUE T€HOBY.

O6opynoBaHue: MoOJeNb JJisl  JIEMOHCTpPAllMM 3aKOHOB  €IMHO00pa3us
rUOpHUIOB TIEPBOTO TIOKOJICHUS M pPAcCHICIUICHUS MPU3HAKOB, MOJEIb s
JICMOHCTpAllUM 3aKOHA HE3aBUCHMMOTO HACJIEAOBAaHMUSI IMPU3HAKOB, MOJIECIb JJIA
JIEMOHCTPAllMM CILEIJICHHOTO HACIEIOBAHUSA IPU3HAKOB, CBETOBOW MMKPOCKOII,
MUKpornpenapar: «JIpozodumnay.

IIpakTnueckass padora «M3yueHwe pe3ynbTaTOB  MOHOTHOPHIHOTO
CKpCIIMBAHUSA Y APO30(PHITBD».

IIpakTnueckass pa6ora  «/3ydyeHue  pe3yJbTaTOB  JUTHOPHIHOTO
CKpEIIMBAHUA Y TPO30(DHUITBD».

Tema 13. 3aK0HOMEPHOCTH U3MEHYHUBOCTH

B3aumoneiictBue reHoTHMIA W cpeabl Ipu  GopMupoBaHUU (DeHOTHIA.
N3MeHYnBOCTh MpU3HAKOB. KauecTBEHHbIE M KOJWUYECTBEHHBIC MpPU3HAKU. BUabI
W3MEHYMBOCTH: HEHACIICACTBEHHAS U HACJICACTBECHHAS.

MoaudukanuonHass U3MeHYMBOCTh. Ponb cpeasl B (OpMUpPOBAHUU
MOAM(PUKALMOHHON KM3MeHYnBOCTH. HopMa peakuuu npusHaka. BapuanmoHHbIN
psan u BapuanmonHas kpuBas (B. Horanncen). CpoiicTBa MOau(UKAITMOHHON
W3MEHYMBOCTH.

['eHoTHNIMYECKAs M3MEHUYMBOCTh. CBOMCTBA T€HOTUINYECKON N3MEHYMBOCTH.
Buapl reHOTUNIHYECKON N3MEHYMBOCTH: KOMOMHATHUBHAS, MyTallMOHHAS.

KomOuHaTuBHAs W3MEHYMBOCTH. Meio03 W TOJIOBOM IIPOIECC — OCHOBA
KOMOWHATUBHON M3MEHUYNBOCTH. POJIb KOMOMHATUBHON M3MEHUYNBOCTHU B CO3MaHUU
TCHETUYECKOr0 pa3Ho00pa3us B Mmpejieiax OTHOr0 BUIA.

MyTanmonHass HM3MEHYMBOCTh. BuUIBI MyTaluii: T€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHbBIE W  WHIAYUUPOBAHHbICE MyTallMh. SoepHble U
UTOIUIa3MaTuYeckue myTanuu. CoMaTUYEeCKUE U TMOJIOBble MyTaluu. [IpuunHbI
BO3HUKHOBEHUS MyTalnuyd. MyTareHbl W WX BIHWSHUE Ha OpPraHU3MBL.
3aKOHOMEPHOCTH MYTAIMOHHOTO TMPOIecca. 3aKOH TOMOJIOTMYECKUX PSIOB B
HaciencTBeHHOM u3MeHunBoct (H.M. BaBunoB). BHesnepHas M3MEHYMBOCThH U
HACJIEJCTBEHHOCTb.

Onueenemuxa u INUSEHOMUKA, PONb  dNUSCHEMUYECKUX (HaKkmopos 8
HAC1e008aHUU U USMEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOB Y OP2AHUMOB.

JdemMoHcTpanuu

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

Tabmuet u  cxembl: «Buasl  u3mMeHUMBOCTHY», «MoauduKarmoHHas
U3MCHYHUBOCTHY, «KomOnHaTnBHas U3MECHYHUBOCTHY, «Meiio3y,
«OmnogoTBopeHuey, «I eHeTnueckue 3a00JIeBaHUS YeIOBEKay», « Bumbl myTammiiy.



ObopynoBaHue: *KUBbIE U TepOApHBbIE HK3EMIUISIPHl KOMHATHBIX PACTEHUH,
pucyHku (dpotorpadum) JKUBOTHBIX C PA3TUIYHBIMHA BHIAMH H3MEHUYHUBOCTH.

JlaGopaTopHuasi padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(PUKAIMOHHON M3MEeHYMBOCTU. l[locTpoeHue BapualMOHHOrO psga U
BapUAILMOHHON KPUBOWY.

IIpakTuyeckass padora «Mytamuu y Apo3o¢uiasl  (Ha  TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKa YesiOBeKa

Kapuotun uyenoBeka. MexayHapoAHas mporpamMma HMCCIENOBaHUS T€HOMA
yenoBeka.  MeToabl  M3y4YeHUs ~ TEHETMKH  YEJIOBEKAa:  I'€HEaJOTMYECKUU,
OJIM3HEIIOBEIH, IIMTOr€HETUYECKU, MOIMYJISALIMOHHO-CTATUCTUYECKHU,
MOJIEKYJISIPHO-T€HETUYECKHM. CoBpemeHHOE ONPEIEIICHUE TE€HOTHIIA:
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHUCIIE C IOMOILIBIO
[TI[P-ananu3a. HacnenctBenHbie 3a001eBaHus YesloBeKa. | 'eHHbIE U XPOMOCOMHBIE
OoJsie3HU dYenoBeka. boyie3HW ¢ HACENCTBEHHOM MpPeapacioyioKEHHOCTHIO.
3Ha4YCHUE MEAUIUHCKOW T€HETHKHA B MPEAOTBPAIICHUN U JICYEHUH T€HETHYECKUX
3a00JieBaHUI 4YelioBeKa. MeauKo-reHeTUueckoe KOHCYJIbTUpoBaHuEe. CTBOJIOBBIC
KJIETKU. [IoHSATHE «T€HETHYECKOTO Tpy3a». ITUUECKUE aCHEKThl UCCIEAOBAHUN B
00JIaCTH peIlaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KIIETOK.

['enetnueckue (HakTOpbl TOBBIIIEHHONW YYBCTBUTEIHHOCTH YEJIOBEKAa K
(bU3MYECKOMY U XMMUYECKOMY 3arps3HEHUIO OKpYKarolen cpeanl. [ eHeTnyeckas
IIPEIPACIIOIOKEHHOCTD YEJIOBEKA K ITaTOJIOTUsIM.

JemoHcTpanuu

Tabmuubr u cxemsl: «Kapuotun denoBeka», «MeToapl U3yuyeHUS TEHETUKU
yesjoBekay, «I'eHeTnyeckue 3a00JIeBaHUSI UETIOBEKaY.

IIpakTnueckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHONY.

Tema 15. Cenekuusi OpraHu3MoB

JloMecTUKanuss W CEJIEKUHUs. 3apOXKICHUE CEIEKIHH U JIOMECTHUKALUH.
VYuenue H. W. BaBunoBa o IleHTpax mNpoUCXOXIEHUS W MHOrooOpas3us
KYJbTYPHBIX pacTeHUU. Ponb cenekuuu B CO3/1aHMU COPTOB PACTEHUM U TMOPOJA
*KuBOTHBIX. CopT, mopoaa, IITaMM. 3aKOH TOMOJIOTUYECKUX PSIIOB B
HaciaeAcTBeHHOM wm3MeHuMBoctTHh H. WM. BaBuioBa, ero 3HadeHue Id
CEJICKITMOHHOM PabOTHI.

Metonbl cenekuMOHHON padoThl. McKycCTBEHHBIH OTOOp: MAacCOBBIA H
VHIUBUIYaJIbHBIN. Oransl KOMOWHAIIMOHHOM CCJICKIINH. HcnwiTanue
npousBoAnTENed MO TOTOMCTBY. OTOOp MO TEHOTHMY C TOMOIIBIO OIIEHKH
dbeHoTuna MOTOMCTBA U OTOOP MO TEHOTHUITY ¢ moMoIbio ananu3a JJHK.

HckyccTBeHHBIE ~ MyTareHe3 Kak  METOJ  CEJICKIIMOHHOW  padoTHI.
PannaniMOHHBIN U XUMUYECKUNW MyTareHe3 Kak UCTOYHUK MyTallui y KyJIbTYPHBIX



dbopm opranm3moB. Vcmonb30BaHNE TEHOMHOTO PEIAKTHPOBAHUS W METOOB
pexomOuHaHTHBIX JIHK /1t momy4ueHns ucxoJHOTO MaTepuaa Jijisl CEeKIUH.

[Tomyuenue MTOJIATIIIOUIOB. BryTtpusnnoBas THOpUIN3AIINS.
brnu3kopoACcTBEHHOE  CKpelniuBaHWe, WiIM  uWHOpuauHT.  HepojacTBeHHoe
CKpellliBaHue, WM ayTOpuauHr. ['erepo3uc u ero mnpuyuHbl. lMcmonb3oBaHue
rerepo3uca B cenekiuu. Otnanénnas rudpunuszauus. [Ipeogonenue Oecruiogus
MEKBUJAOBBIX THOPUAOB. JIOCTHKEHHS CEIEKIIMU PACTCHUM U KUBOTHBIX. «3enéHas
PeBOIIOYUAY.

CoxpaHeHHE U M3YYECHHE T'€HETUUYECKUX PECYpCOB KYJIbTYPHBIX PACTECHUU U
WX JUKAX  pOJAWYed ISl CO3/JaHUs  HOBBIX COPTOB W THOpPHUIOB
CEIIbCKOXO3IMCTBEHHBIX  KYJbTYp. M3yuenue, coxpamenue u ynpasieHue
2EHEeMUYECKUMU pPecypcamu CelbCKOXO3AUCTNBEHHBIX U NPOMBICIOBIX HCUBOMHBIX
8 Yensx YIAyuueHus Cyuecmayrouux u co30aHus HO8blX Nopoo, TUHUI U KPOCCO8, 8
MOM UuUCle C NPUMEHEHUEM COBPEMEHHbIX Memo008 HAYYHbIX UCCAe00B8AHUIL
nepeoosuvlx uoell U NepCneKmu8HbLX MexHON0ULL.

JleMoHCTpauun

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

Tabmuiel 1 cxeMbl: «L{eHTpbI TPOUCXOXKIACHUS U MHOTOOOpa3us KyJbTYPHBIX
pacTeHui», «3aKOH TOMOJIOTMYECKUX PSIAO0B B HACIEACTBEHHOW M3MEHYMBOCTHY,
«Metoapl cenekiuny, «Otnanéunas rTudbpuauzanusy, «MyTtaresesy.

JlaGopaTopHas padora «/3ydueHue copToB KyJbTYPHBIX PACTCHUN U MOPOJ]
JIOMAIITHUX YKUBOTHBIX).

JlaGopaTopHasi pabora «/3ydeHrne METOA0B CEJICKIIUN PACTEHUI.

IpakTnuyeckas padora «lIpuBnBka pacTteHun».

IKcKypceusi «OCHOBHBIE METOIbl U JOCTHUKEHHSI CEJIEKIIMM PACTEHUU U
YKUBOTHBIX (Ha CEJICKIIMOHHYIO CTAHLIHIO, IJIEMECHHYO bepmy,
COPTOUCIIBITATCNIbHBIA  YYaCTOK, B TEIUIMYHOE XO3SMCTBO, B JIabOpaTOpHIO
arpOyHUBEPCUTETA WJIM HAYYHOTO LICHTPA)».

Tema 16. BuorexHo/10rusl 1 CHHTETHYECKAS] O0MOJIOT U

OOBEKTHI, HCIHOJIb3yeMble B OHWOTEXHOJIOTHMU, — KJIETOYHbIE U TKAHEBBIC
KYJIbTYpHI, MUKPOOPTAaHU3MBI, ux XapaKTEePUCTUKA. TpaauuronHas
OMOTEXHOJIOTHSI:  XJIeOOMeUeHne, TMOMYyYEHUE KHCIOMOJIOYHBIX IPOIYKTOB,
BUHOAEnne. Mukpoouonoruueckuii cuntre3. OOBEKTbl MHUKPOOHOJOTMYECKUX
texHosorui. [IpousBoacTBO O€sika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3nanue TEXHOJIOTM M MHCTPYMEHTOB IEJICHANPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHUSI TEHOMOB C IEJIbIO MOJYYEHUSI OPraHU3MOB U UX KOMIIOHEHTOB,
coJiep KaIluX HE BCTPEUAIOIINECS B IPUPOI€ OMOCUHTETHYECKHUE Y TH.



Kierounasa unxkeHepus. MeTonbl KyJIbTypbl KIETOK U TKaHEW PACTEHUU H
KUBOTHbIX. Kpuobanku. Comaruyeckas ruOpuau3aiuss W COMaTHUECKU
sMOpuorene3. lcnonb3oBaHue ramiouoB B CeJEKUMH pacTteHuil. [lonyuenue
MOHOKIOHANbHBIX anmumein. Hcnonvzosanue MOHOKIOHAIbHBIX U NOAUKIOHATbHBIX
anmumen 6 MeouyuHe. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKoHCTpyKIus
AWLEKIICTOK U KJIOHUPOBAHHUE JKUBOTHBIX. METON TpaHCIUIAHTALMU sIEp KIIETOK.
Texnonozuu 0300po6IeHUs, KYIbMUGUPOBAHUS U  MUKDOKIOHAILHO20
DA3MHONCEHUSL CEIbCKOXO03AUCMBEHHBIX KYIbMYP.

XpoMocOMHass W TE€HHas WHXKeHepus. VICKyCCTBEHHBIM CHHTE3 T€Ha H
koHcTpyupoBanue pekomouHanTHeix JITHK. Coz0anue mpanceennvix opeanuzmos.
JlocTmkeHnss W = NEPCHEKTHBBI  XPOMOCOMHOM W TI'€HHOM  MHXECHEPUH.
DKOJIOTUYECKHE U 3TUYECKUE MTPOOJIEMBI T€HHON MHXKEHEPUU.

Menununckue OuotexHonoruu. [loctrenomuas nudponas meaununa. [11P-
OUarHocTuka. MeraOOoJOMHBIM aHaiau3, TEeHOLGHTPUYECKUHM aHaliu3 MpOoTeoMa
YyeJaoBeKa JUIsl OLEHKM COCTOSIHHS €ro 340poBbs. VICHOJIb30BaHHME CTBOJIOBBIX
kieTok. TapretHas Tepanusi paka. 3D-Omoumkenepus g pa3pabOTKU
(yHIaAMEHTAIBHBIX OCHOB MEIUIMHCKUX TEXHOJIOTHM, CO3AaHMS KOMILIEKCHBIX
TKaHEW COYETAaHHMEM TEXHOJIOTUH TPEXMEPHOTr0 OMONPUHTUHIA U ckaddonauHra
JUISL peLIeHUs 3a/1a4 IEPCOHATU3UPOBAHHON MEIUIIVHBI.

Co3nanue BEKTOPHBIX BaKIMH C IEJbI0 O0ecreueHus] KOMOMHUPOBAHHOU
3amuThl OT Bo3Oyauteneid OPBU, ycTaHOBieHHE MOJIEKYJISPHBIX MEXaHH3MOB
¢ynkuonuposanus PHK-coneprkammx BUPYCOB, BBI3BIBAIOIIUX OCO0O OMNAacHbBIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JemoHcTpanuu

Tabmuupl u cxemsbl: «Mcnoap30BaHEe MUKPOOPTAHU3MOB B MPOMBIIIJIEHHOM
IPOU3BOJCTBEY, «KiteTouHas nHkeHepus», «I eHHast HHKEHEPUs».

JlaGopaTopHasi padora «/3yueHne 00beKTOB OMOTEXHOJIOTUM.

IIpakTnueckas padora «llonyyeHre MOJTOYHOKUCIBIX IPOAYKTOBY.

IKCKypcusi «bHOTEXHONOTMS — BaXHEWINAs IPOU3BOJAUTENIbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE MPOU3BOJICTBO)Y.

11 KIIACC

Tema 1. 3apoxaeHne W pa3BUTHE 3BOJIOIHOHHBIX MPEACTABJIEHHH B
omnosioruu

OpomonmonHas Teopusi Y. JlapBuna. IlpeAnochUIKM BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hb U HaydHas aedaTenbHocTh Y. JlapBuHa.

J{Brokynye cuiibl 3BOTIOIIUK BUAOB 110 Y. JlapBuHY (BBICOKast HHTEHCUBHOCTD
pPa3MHOXEHHUSI OpPraHW3MOB, HACJEICTBEHHAas W3MEHYMBOCTh, Oophba 3a
CYIIIECTBOBAHHE, €CTECTBEHHBIN U MCKYCCTBEHHBIN 0TOOD).



Odopmienne cuaTeTnueckorr Tteopuu sBomonmu (CTD). HelTpanbHas
Teopust 3Bomounud. CoBpeMEHHas 3BOJIOLMOHHAsA Ouojorusa. 3HA4YECHHE
HBOJIFOLIMOHHOW TEOPUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTHUHBI MUPA.

JleMoHCTpaIMuA

[Toptpetsl: Apuctotens, K. Jlunnen, XK. b. Jlamapk, 3. XK. Cent-Unep, XK.
Kiosnwe, Y. lapsun, C. C. YerBepuxos, 1. U. HImanerayzen, Ix. Xonaein, /. K.
benses.

Tabmuubr u cxembl: «Cucrema sxkuBoil mnpupoasl (mo K. Jlunuero)y,
«Jlectnuna xuBbIX cymectB (o Jlamapky)», «Mexanuzm (opmupoBaHus
npUCHOCOOIeHn y pacTeHuii U KuUBOTHBIX (mo Jlamapky)», «Kapra-cxema
MapuipyTa nyremectsus Y. lapsunay, «Haxonku Y. {apBunay, «Dopmbl 00pbObI
3a cymectBoBanuey, «lloponbr romy6eit», «MHorooOpasue KyJIbTypHBIX (POpM
KarycThl», «[1opojpl JOMaITHUX KUBOTHBIX», «Cxema 00pa30BaHMs HOBBIX BUIOB
(mo Y. J[lapBuny)», «CxemMa COOTHOUIEHMSI JABMXKYIIMX CHJI 3BOJIIOLIMNY,
«OCHOBHBIE TTOJIOKEHUSI CHHTETUYECKON TEOPUH IBOJTIOLIHI.

Tema 2. MuKpo3BOIIOLHSA U €€ Pe3yJIbTATHI

[Tonynsiuus Kak 3JIeMEHTapHas €IWHULA 3BOTOUUA. COBPEMEHHBIE METOIbI
OLIEHKM TE€HETUYECKOr0 pPa3sHooOpazus M CTPYKTypbl mnomyisaiuil. 3Mmenenue
reHo()oH/a TOMYJALMA KaK »3JIEMEHTApHOE DSBOJIOLMOHHOE SBJICHHUE. 3aKOH
reHeruueckoro paBHosecus [xx. Xapau, B. BaitnOepra.

DneMeHTapHble (aKTOphl (ABUKYIIME CHJIbI) HBOIIONMH. MyTallMOHHBIMN
npouecc. KomOunatuBHas wu3MeHuMBOCTh. [lpelip TeHOB — ciyualiHble
HEHaNpaBJieHHblE W3MEHEHMsI 4YacTOT ayiesied B Homymsauusx. OPQext
ocHOBaTend. IDggexm oOymuinounoco zoprviuwika. CHUdCEHUe 2eHemuiecKo2o
paznoobpazus: npudunsl u cireocmeus. llposenenue s3gpghexma Opetigha cenog 6
oonvuwux U manvlx  nonyaayusx.  Murpauuud.  M3onsuus  mOMyJISLMi:
reorpaduyeckas (IpocTpaHCTBEHHAs ), OHMoJoTHYecKast (PEIpOyKTUBHAS).

EctecTBeHHbIil 0TOOp — HampaBiswiomuii ¢akrop sBoionud. DopMbl
€CTECTBEHHOTO  OTOOpa:  JBWXKYIIUWA, CTAOWJIM3UPYIOLIMNA,  pa3pbIBAOIIMIMA
(nm3pyntuBHbIi). [lonoBoil 0TOOp. BO3HMKHOBEHHE W HBOJIOLUS COLUATBHOTO
MOBEACHUS )KUBOTHBIX.

[Tpucnoco0AeHHOCT,  OPraHM3MOB  KakK  pe3yjibTaT  MHMKPOIBOJIIOLUU.
Bo3HukHOBeHHE ~ MpPUCNOCOOJIEHUH y  opranm3MoB.  Apomopdo3bl U
uanoanantauuu. Ilpumepsl npucnocoOieHnit y opraHu3MoB: MOp(OIOrHYECKue,
busnonornyeckue,  OMOXUMHUYECKHE,  ToBeAeHYeckue.  OTHOCHUTEIBHOCTD
IPUCIIOCOOTIEHHOCTH OPraHU3MOB.

Bun, ero xpurepum u CcTpykTypa. BumooOpazoBaHue Kak pe3ynbTar
MUKpOdBOMIOIMHU. M3omsius — kimodeBor (aktop BumgooOpazoBanusa. [lytu u
CIIoCOObI BUJI000pa30BaHMUS: aJJIONaTPUYECKOe (reorpacduueckoe),



CUMIATPUUIECKOE (3KOIOTUYECKOE), «MTHOBEHHOE (monuIUIon IU3anus,
rudpuansaiys). JJIMTenbHOCTh 3BOTIOIUOHHBIX MTPOLECCOB.

Mexanu3mbl GOpMUPOBAHUS OMOJIOTHIECKOTO Pa3HOOOpa3Hsl.

Ponb  »BONIOIMOHHONW OWOJOTMM B pa3pabOTKE HAy4YHBIX METOOB
coxpaHeHusi 6ropazHo00pa3usi. MUKPOIBOMIONMS U KOIBOIIOIMUS Mapa3UTOB U UX
X03s51eB. MexaHu3mbl (POPMUPOBAHUSI YCTOMUYMBOCTH K aHTUOMOTHKAM U CIIOCOOBI
OOpBLOBI C HEM.

JdeMoHCcTpaMuA

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

Tabmuubr u cxembl: «MyTanmoHHasi HM3MEHYUBOCTHY, «llomynsaironnas
CTpYKTypa BUAa», «Cxema MposiBIeHUs 3aKoHa Xapan—BaiinOepray, «/IBuxymume
CHJIBI 3BOJIOLUNY, «IKOJIOTHUECKas HU30JIUS MOMYyJIALIUNA CEBaHCKON (opermy,
«['eorpapuueckass M30AMUS  JIMCTBEHHUIBl CHUOMPCKOW W JIMCTBEHHHULIBI
JaypcKoi», «IlomyssiuoHHbIE BOJIHBI YUCIEHHOCTH XUIITHUKOB U XKEPTBY, «Cxema
JNEUCTBUS €CTECTBEHHOro o0TO0pa», «Popmbl OOpHOBI 3a CYIIECTBOBAHHUEY,
«MBaycrpuanbablii MenaHnu3M», «KuBble UCKomaemble», «[IOKpOBUTENBCTBEHHAS
OKpacka KUBOTHBIX», «IIpenynpexnaromas OKpacka KUBOTHBIX»,
«®uznonorunueckue aaanrauuny, «lIpucnocobseHHOCTh OpraHu3MoB U €€
OTHOCHUTENBHOCTBY, «Kputepuu Buma», «Buabl-nBoitHukn», «CTpyKTypa BUAa B
npupozae», «CrnocoObl BuaooOpazoBaHus», «l'eorpapuyeckoe BUA00Opa3zoBaHUE
TPEX BUAOB JaHMABIIIEH», «DKOJIOIMYECKOE BUI000PA30BAHUE BHUJIOB CHHUID),
«[Tonunnouael pacrenuiit», «KamycTHo-peaeuHbIil ruOpuI.

O6opynoBanue: repdbapun pacTeHU, KOJUICKIIMA HACEKOMBIX, Uydelia MTUIL |
3Bepeil C MpuUMepaMu pa3IMYHBIX MPUCIIOCOOJICHUN, Yydella MTHIl W 3Bepei
pa3HBIX BHJIOB, TepOapuu pacTeHUN OJM3KUX BHUIOB, OOpPa30BaBIIUXCS
Pa3IMYHBIMU CIIOCOOaMHU.

JlabopaTtopnasi pa6ora «BblsiBIeHHEe W3MEHYMBOCTH Yy OCOOEH OJIHOTO
BHUJIA).

JlaGopaTopnass  pabora  «lIpucmocobneHuss  opraHu3smMOB M HX
OTHOCHUTEJbHAs LEIECO00Pa3HOCTDY.

JlaGopaTtopnass paGora «CpaBHeHHWE BHUJOB MO MOp(oIoruuecKkoMy
KPUTEPUIO».

Tema 3. Makpo3BoIIOUNS U €€ Pe3yJIbTaThl

Metonbl  M3yueHHS  MaKpOlIBOMIONUHU. [laneoHTonormyeckue  MeTO[bl
uzydeHus: HBomonuu. Ilepexonneie ¢GopMbl U (UIOTEHETUYECKHUE  PSIbI
OpraHU3MOB.

buoreorpaguyeckue Metonsl u3yudeHus sBomronuu. CpaBHeHHe GIOpBl U
dbayHbl MaTepuKoB U OCTpOBOB. buoreorpaduyeckue obmactu 3emun. Bumpl-
SHAEMUKHU U PEJIUKTHIL.



OMOpPHUONOrHYECKUe U CPABHUTEIHLHO-MOP(OIOTHIECKHE METOAbl U3YUEHUS
IBOMIIOLMHU. ['€HeTMYeCKne MEXaHU3Mbl 3BOJIIOLMHM OHTOI€HE3a M MOSIBICHUS
HBOJIIOLMOHHBIX ~ HOBIIECTB. [ OMOJOrMYHBIE W  AQHAJIOTMYHBIE  OPraHbl.
PynuMeHntapubsle  opraHbl W aTraBuU3Mbl.  MOJEKYISIPHO-TEHETUYECKHE,
OMOXMMHUYECKHE W  MaTeMaTHYEeCKUE  METOJbl  W3Y4YeHUsS  HBOJIIOIUU.
['omonornynsie reHbl. COBpEeMEHHBIE METOMABI MOCTPOCHHS (PUIOTeHEeTHYECKHX
JI€PEBBEB.

XPpOMOCOMHBIE MyTallUH U 3BOJIFOIUSI TEHOMOB.

OO01mre 3aKOHOMEPHOCTH (MpaBuiia) 3BOJOUMU. [IpuHyun cmenvl yHKYuU.
HeobOpatumocTs 3Bomonnu. AfanTuBHas paauanus. HepaBHOMEpPHOCTh TEMIIOB
ABOJIIOLIU Y.

JleMoHCTpanun

[Toptpetsl: K. M. bap, A. O. KoBanesckuit, ®. Mromiep, 3. ['ekkenb.

Tabmunpl u cxembl: «OUIOTEHETUYECKUN PAJl JIOMIAAN», «ApPXEONTEPUKC,
«3Bepo3yObie  smiepb»,  «Creronedansy»y,  «Pununoduts»y,  «CemeHHBbIE
NanopoTHUkn», «buoreorpapuueckne 30HBI 3emun», «Jlpei) KOHTHHEHTOBY,
«Penuktey, «HadanmpHbple cTaauu 53MOpPHOHAIBHOIO PA3BUTHUS MO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYHBIE W aHAJOTMYHBIE OpraHby, «PyIHMMEHTHI,
«ATaBU3MBI»Y, «XPOMOCOMHBIE HA0OpHI 4YEJIOBEKAa U IIMMIIaH3e», «l JIaBHBIC
HaITpaBJICHUS 3BOJIIOIUNY, «O0I1IHe 3aKOHOMEPHOCTH 3BOJIFOLII.

OO6opynoBaHue: KOJUJIEKIIMU, TrepOapuu, MYJSKA HCKOMAEMBbIX OCTaTKOB
OpPTraHU3MOB, MYJISI>KM TOMOJIOTHYHBIX, AHAJIOTUYHBIX, PyJAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUIEKIIUN HACEKOMBIX.

Tema 4. IIpouncxoxaenne U pa3BuTHE )KU3HA HA 3emJie

HayuHble TUMoTe3bl NPOUCXOXKIACHUS >KU3HUM Ha 3emie. AOUOTeHe3 W
naHcrepmusi. JJoHayuHble TPEACTABICHUS O 3apPOKIECHUU KU3HU (KPEALMOHU3M).
['unore3a NOCTOSSHHOTO CaMO3apOsKICHUS )KU3HU U €€ ONpOBEpKeHHE ornbiTamMu .
Penu, JI. Cnannannanu, JI. [1actepa. [IponcxoxaeHue sxu3Hu U aCTPOOHOIIOTHA.

OcHOBHBIE JTallbl HEOPTraHUYECKON JBOJIIOLIUH. [InanerapHas
(reonmoruueckasi) SBOJIOINUSA. XHUMHUYECKass OHBOJIONMSA. AOUOTEHHBIM CHHTE3
OpraHnyeckux BemecTs n3 Heopranndeckux. Omeir C. Mumrepa m I'. Opm.
OOpazoBanue mnoiuMepoB u3 MoHoMmepoB. Koarnepsatnas rumnoresa A. M.
Omnapuna, TumoTe3a nepBuYHOro OyinpoHa J[x. XomnaeitHa, reHeTUYecKasi TUTIOTe3a
I'. Ménnepa. Pubosumsl (T. Yek) m rumoreza «mupa PHK» VY. T'mnbepra.
dopMupoBaHuE MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

Hctopuss 3emuin M Meroabl €€ wu3zydeHHs. VIcKomaemble OpPraHMYECKHUE
octaTkd. ['eoxponosoruss u e€ wMeronapl. OTHOcUTENbHass H aOCOIIOTHAsS
reOXpOHOJIOrus. I'€0XpoHOIOrHYecKas IKana: 30Hbl, 3pbl, IEPHUOJIbI, STTOXH.



HauvanbHbie 3Tanbel opraHudeckod »sBoiaonud. [losgBieHne u 3BOIOLUA
MEPBBIX KJIETOK. JBOMIONUSA MeTabonm3Ma. BOSHUKHOBEHHE MEPBBIX IKOCUCTEM.
CoBpeMeHHbIe MUKPOOHbIE OMOIIIIEHKU KaK aHaJOT MEepPBbIX Ha 3emiie COOOIIECTB.
Crpomaronutsl. [IpokaprOTHI U 3yKapUOTHI.

[IpoucxoxieHue 3ykapuoT (CUMOMOTeHe3). DBOJIIOIIMOHHOE MMPOUCXOKICHHE
BUpPYCOB. lIpoucxoxkaeHne MHOTOKJIETOYHBIX OpPraHu3MoB. BO3HUKHOBEHUE
OCHOBHBIX TPy MHOTOKJIETOYHBIX OPraHU3MOB.

OcCHOBHBIE 3Talbl 3BOJIOLMU BBICIIMX pacTeHuil. OCHOBHBIE apoMOpP(O3bI
pactenud. Beixonm pacteHuit Ha cymry. [losiBieHHE CIIOPOBBIX pPACTEHUW U
3aBoeBaHre uMU cymu. CemeHHble pacTeHHs. [IpoHCXOXKIeHHE LBETKOBBIX
pPaCTCHUM.

OCHOBHBIC 3Tallbl 3BOJIONHMH JKABOTHOTO MHUpa. OCHOBHBIE apOMOP(O3BI
KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuii B3pbIB — MOSBJICHHE COBPEMEHHBIX
tunoB. [lepBble XOpAOBBIE KUBOTHBIE. JKH3Hb B BOJAE. DBOJIONUA TO3BOHOYHBIX.
[Ipoucxoxnenue ampubuii u pentwmid. IIporncxoxaeHrne MIEKONUTAIOUIMX U
ntui. [lpunnun kimodeBoro apomopdosza. OcBoeHHE OECIO3BOHOYHBIMU U
MO3BOHOYHBIMHU KUBOTHBIMU CYIIIH.

Pasutne xu3HM Ha 3eMje MO ’paM W MepuoiaM: apxeu, MPOTEPO30i,
najgeo3oi, Me3030M, KaitHo30¥. OOmas xapakTepucThuka KiuMara U
reoJoruyeckux mpoueccoB. [losiBieHME W pacuBET XapaKTEPHBIX OPraHU3MOB.
VYrieoOpa3oBaHue: €ro yCcloBUs U BIUSHUE HAa Ta30BbIi cOCTaB aTMOC(eEpHI.

MaccoBble BBIMUPAHUSI — 3KOJIOTMYECKHE KPU3UCHI MPOUUIoro. IIpuunHel u
CJIEICTBUS MAacCOBbIX BbIMUpaHUil. COBPEMEHHBIM 3KOJIOTUYECKUN KpPHU3UC, €ro
ocobennoctu. [Ipobrnema coxpanenus 6MopasHo0Opa3us Ha 3emIie.

CoBpeMeHHas cucrteMa opraHudyeckoro mupa. [IpuHuumnel knaccupukanuu
opranu3MoB. OCHOBHBIE CUCTEMATUUECKHUE TPYIIIBI OPTaHU3MOB.

JlemoHcTpanuu

[Toptpetsl: @. Penu, JI. Cnammanuanwm, JI. Tlactep, 1. . Meunnkos, A. U.
Omnapun, JIx. Xonaenn, I'. Ménnep, C. Mumnep, I'. IOpu.

Tabnuie! u cxemsl: «Cxema omnbita @. Penny», «Cxema onwita JI. [1actepa no
M3YUYCHUIO CaMO3apoXKIeHusl Xu3Hm», «Cxema ombita C. Mwmmuiepa, I'. FOpuy»,
«JTanbl  HEOPraHWYECKOW  HJBONIOUUW», «['€OXpOHOJIOrMYecKas  IIKajay,
«HauanpHble 3Tarbl OPraHUYECKOW IBONIONUNY, «CxeMa 00pa3oBaHHS 3YKApUOT
nyTéM cumoOuorenesa», «Cucrema KuUBOW mpupoabl», «CTpoeHue BHUpPYCay,
«Apomopdosel  pacteHuit», «PunmoduTh», «OIHOKIETOYHBIE BOJOPOCINY,
«MHOTOKJIeTOUHbIE BOAOpoCHNY», «Mxu», «llamopoTHukm», «l'onocemMeHHbIE
pactenusi», «Opranbl I[BETKOBBIX pacTeHu», «(Cxema pa3BUTUS KUBOTHOIO
Mupay, «Apomopdossl KUBOTHBIXY», «lIpocteiimme», «KumedHomnomocTHbIEY,
«IInockue 4EPBUY, «UEHUCTOHOTHEY, «PBIOBIY, «3€MHOBOJIHBIEY,



«IIpecmbikaromuecs», «lItuuspy, «Muekonuraromue», «Pa3Buthe Xu3HM B
apXeucKou spe», «Pa3BuTHE )KU3HU B NMPOTEPO3OMCKOU 3pe», «Pa3Burue Xu3HU B
IaJIC030MCKOM 3pe», «Pa3BuTue KU3HU B ME3030MCKOM dpe», «Pa3BuTue Kn3Hu B
KaitHO30MCKOM 3pe», « COBpEMEHHAsl CUCTEMa OPraHUYECKOTO MUPay.

O6opynoBanue: repObapuu pPACTEHUM pa3IMYHBIX OTHAENOB, KOJUICKIIMH
HACEKOMBIX, BIIAKHBIE MPENAPAThl )KUBOTHBIX, PAKOBUHBI MOJUTFOCKOB, KOJUIEKIIUH
WTJIOKOXKHX, CKEJEThl IMO3BOHOYHBIX JKMBOTHBIX, Yyye€la NTULl U 3BEPEW,
KOJUIEKIIMM OKAMEHEJIOCTEM, IOJE3HBIX HCKOMAEMBbIX, MYJBSIKH OPTraHUYECKHUX
OCTaTKOB OPTaHU3MOB.

BupryanbHasa  sa0oparopHas paGora «MopenupoBaHUE — ONBITOB
Munnepa—tOpu no n3ydennro abMOreHHOTO CUHTE3a OPraHUYECKUX COCTUHEHH B
NEPBUYHOI aTMochepe».

JlabopaTtopnasi paGora «/3yueHue M omnHcaHuWE HMCKONAEMbBIX OCTAaTKOB
JPEBHUX OPTraHU3MOB).

IIpakTnueckass padora «M3ydyeHne O0COOCHHOCTEH CTPOCHUSI PaCTECHUM
Pa3HBIX OTAEIIOB).

IIpakTnueckass padora «/3yueHre oCOOEHHOCTEW CTPOEHUSI TTO3BOHOYHBIX
YKUBOTHBIX».

Tema S. [IpoucxoxkaeHue 4eji0BeKa — AHTPOIIOr eHe3

Pa3znensl u 3agaun aHTPONOIOTHU. METOIBI aHTPOTIOJIOTUH.

CraHoBIEHHE TPEACTABICHUN O IMPOUCXOXKICHHM YEJIOBEKA. PenmrunosHeie
BO33peHus. COBpEMEHHbIE HAYYHBIE TEOPUH.

Cx0ACTBO YenoBeKa ¢ KUBOTHBIMU. CHCTEMATUYECKOE MOJI0KEHUE YEIOBEKA.
CBugerenbcTBa  CXOACTBA  YEJIOBEKA C  JKUBOTHBIMU:  CPaBHUTEIIBHO-
MOpGOIOTHYECKHE, AMOPHUOJIOTHYECKHE, (hU310I0r0-OMOXUMHUYECKHUE,
noBeAeHYeckre. OTINYUS YETTOBEKA OT KMUBOTHBIX. [IpAMOXOXKIECHNE U KOMIUIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. PazBuTHe roJOBHOrO MO3ra U BTOPOM CUTHAJIBHOMU
CUCTEMBI.

JIBrkymue cuiibl ((akTOphl) aHTPONOreHe3a: OMOJIOTrHYeCKre, COLuaIbHbIE.
CooTHolIeHNE OMOJOTUYECKUX U COLUUATIBHBIX (DAKTOPOB B aHTPOIIOT€HE3E.

OcCHOBHBIE CTaAWM aHTpororeHe3a. PaHHue 4enoBEeKOOOpa3Hble O0E3bSHBI
(IPOKOHCYJIBI) M paHHUE TTOHTHBI — OOIIHE TIPEIKHA YeIOBEKOOOPa3HBIX 00€3bsiH 1
JroJie. ABCTPaTONUTEKU — JBYHOTHE MpeAKH Jtofeh. YUenoBeK yMenbli, repBbie
M3TOTOBJICHUS OPYIUM TpyAa. UenoBek NpsIMOXOAALIMNA U IEPBBIMA BBIXOJ JIKOJAEH
3a mnpenensl  Adpuku. YenoBek reimenbOeprckuii —  oOmMMM  MpesoK
HEAHJEPTAJIBCKOTO YEJIOBEKA M YEJIOBEKA PasyMHOro. YenoBeK HeaHIepTaIbCKHUM
KaK BHJ JIIOJEH XOJOAHOTO KJIMMaTra. YeloBeK pa3yMHbIM COBPEMEHHOIO THIIA,
JICHUCOBCKUM YEJIOBEK, OCBOCHHME KOHTHHEHTOB 3a mpenenamMu Adpuku.
[TasieoreneTrka v najeoreHOMHUKa.



OBOMIONMS COBPEMEHHOTO YeloBeKa. EcTecTBEHHBI OTOOpP B MOMYJNSLMSIX
yenoBeka. MyTalmoHHBIH mporecc ¥ noaumMopdusm. [lomymsimoHHbIE BOJHBI,
npeiid reHoB, murpanus U «d(pQPeKT oCHOBATENS» B MOIMYISIUIX COBPEMEHHOTO
YEJI0BEKA.

UYenoseueckne pacel. [loHarue o pace. bonblume pacel: eBponeouaHas
(eBpaswmiickasi),  aBCTpajo-HErpoujHas  (9KBAaTOpUaibHAas),  MOHTOJOUAHAs
(a3maTcko-aMepuKaHcKas). BpemMs u myTu paccelieHHs 4YelOoBeKa IO IJIaHETe.
EnuHcTBO  dyenoBeueckux — pac. HaydHas  HECOCTOSTENBHOCTh  pacu3Ma.
[Ipucnoco6eHHOCTh YeNoBeKa K pa3HbIM YCJIOBUSIM OKpY)KAroUIeH Cpeibl.
Bnusnue reorpadguueckoil cpeapl u Apeiida reHoB Ha Mopdoiorur u
(bu3MONOTHIO YeTIOBeKa.

MexauciuIuiMHapHble  MeToAsl B ¢u3mdecko  (OMOJOTHYECKON)
AHTPOIIOJIOTMHM.  OBOJIOLHMOHHAS  AHTPONOJIOTHS ¥ MAaJCOAHTPOIOJIOTHS
YeJIOBEUECKUX NOIMYJSUui. bruoconnanbHble HCCIENOBaHUS MPUPOJBI YEJIOBEKA.
HccnenoBanre KO3BOMIOLMHI OMOJIOTMYECKOTO M COLIMAIBHOTO B YEIOBEKE.

JleMoHCTpauun

[Toptpersr: Y. lapsun, JI. Jluku, . . Porunckuii, M. M. I'epacumos.

Tabmunp! 1 cxembl: «MeToIbl aHTPONOJOTun», «['0JJIOBHON MO3T uerIoBeKay,
«YenoBekooOpa3Hble 00€3biAHb, «CKeNeT ueaoBeKa M CKEJeT IIMMIIaH3e»,
«PyIMMEHTBI M aTaBU3MBbD», «J{BHKYIIIME CUITBI aHTPONOT€HE3a», « IBOJIIOLIMOHHOE
IpPEBO  YENOBEKa», «ABcTpamonurek», «UYenoBek  ymenslit», «Yenosek
IPAMOXOAAIIMIY, «JleHucoBckuid yenoek» «Heanaepraneup», «KpoMaHbOHIBDY,
«IIpenku yenoBeka», «Tarbl HIBOJIFOLUHN YEJTOBEKA», «Packl yenoBekay.

O6opynoBaHue: MYJSDKH — OKaMEHEJIOCTeH, IPEIMETOB  MaTepHaIbHOM
KyJIbTYphl ~TIPEIKOB YeEJIOBEKa, penpoaykuuu (dororpaduu) KapTUH C
MU(DOTOTHYECKUMH W OHOJEHCKUMH CIOKETaMHM TPOMCXOXKICHHUSI YEJOBEKa,
¢doTtorpaduu HaXOJOK UCKOMAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YeJI0BEKa, MOJIENb
yeperna 4YeJOoBEKa M 4Yepena IIMMIAaH3€, MOJENIb KHUCTH 4YeJIOBEKa M KHUCTU
HIMMIIaH3€, MOJEIIA TOpCa MPEAKOB YEJIOBEKa.

JlaGopaTopnasi padora «l3yueHne OCOOEHHOCTEW CTPOEHHUS CKeJeTa
YEJIOBEKA, CBA3AHHBIX C MPSIMOXO0XKICHUEM).

IIpakTnueckas padora «/3yyeHre SKOJIOrMYECKUX aJalTalNil YeIIOBEKay.

Tema 6. Jkonorusi — Hayka O B3aMMOOTHOULICHHSIX OPraHU3MOB M
HA/IOPraHU3MEHHBIX CHCTEM C OKPY:KAKOLIeH cpe1oi

3apoxaeHre U pa3Butue 3kojoruu B Tpyaax A. I'ym6onbara, K. @. Pynbe,
H. A. CesepuoBa, J. I'ekkensi, A. Tencnu, B. H. CykauéBa. Pa3gensl u 3amauun
9K00TuH. CBSI3b SKOJIOTUU C IPYTHUMH HAYKAMH.



Metonsl sxonoruu. I[loneBbie HaOmOAECHUA. DKCIEPUMEHTHI B HKOJIOTHU:
npupojHble U JabopatopHble. MonaenupoBaHHE B JKOJOTUHA. MOHHUTOPHHT
OKpY’KaIOIIEH CpeIbl: JIOKAIbHBIN, peTUOHATBHBIN U TJI00ATbHBII.

3HAaYeHUE OKOJIOTMYECKUX 3HAHUW Ui YEJIOBEKA. DKOJIOTHYECKOE
MHPOBO33pPEHNE KaK OCHOBA CBS3€Hl YENOBEYECTBA C NMpUpoaoi. PopmupoBaHue
HKOJIOTUYECKOM KYJIBTYPhI U SKOJIOTHYECKON 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 skonorun», «Cxema
MOHUTOPHUHIA OKPYKAIOIIEN CPEIbI».

JlabGopaTopHuasi padora «3yuenue METOJ0B JKOJIOTUYECKUX
UCCIICIOBAHUI.

Tema 7. Opranu3msl U cpea OOUTAHUS

DKOJIOTHYECKHE (PaKTOPbl U 3aKOHOMEPHOCTH UX nenctus. Kiaccupukanms
HKOJIOTUYECKUX (PAKTOPOB: aOUOTHYECKUE, OMOTHUECKHUE, aHTpOIIOreHHbIe. O0ume
3aKOHOMEPHOCTH AEHCTBUS 3KoJIoTHUecKuX (akrtopos. IIpaBuno munumyma (K.
[npenrens, 0. JIubux). TonepaHTHOCTh. DBpUOMOHTHBIE U CTEHOOMOHTHBIE
OpraHU3MBl.

AbuoTtnueckue ¢dakrtopel. CBeT Kak sKojorumdyeckuid (akrop. [leiicTBue
pPa3HbIX YYAaCTKOB COJIHEYHOT'O CHEKTpa Ha OPraHU3Mbl. DKOJIOTMYECKUE TPYMIIbI
pacTeHUH M JKUBOTHBIX II0 OTHOIICHHMIO K cCBeTy. CUTHaJbHAas poOJIb CBETA.
doTonepruoau3M.

Temmneparypa kak oskojormdeckuid (axrop. [eiicTBue TemmepaTypbl Ha
opraHu3Mbl. [IoMKWIIOTEpPMHBIE 1 TOMOMOTEPMHBIE OPraHU3MbL. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxuocts kak skonorumdeckuid ¢aktop. Ilpucrnocobnenus pacteHuilt K
HoJIepKaHuIo0 BoJHOTO OanaHca. Knmaccudukanusi pacTeHHM MO OTHOILEHHUIO K
Boze. [IpucnocoOneHust KUBOTHBIX K U3MEHEHUIO BOJHOTO PEXKUMA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYIIHAs, MOYBEHHA,
riyOMHHasT  TOANOYBEHHAs, BHYTpUOpraHu3MeHHas.  Du3uko-xumuyeckue
OCOOEHHOCTH cpell oOuTaHusi opraHu3MoB. [IpucrocoOneHuss OpraHu3MoB K
YKU3HM B pa3HbIX Cpelax.

buonornyeckue putmbl. BHemHue W BHyTpeHHHE pUTMBbL. CyTOYHBIE U
roJu4yHble PUTMBL. [IpHUCHIOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHMSIM
YCJIOBHM KU3HMU.

Kusnennsie Qopmbl opranuzMoB. [loHsiTHe O JKU3HEHHOW (Qopme.
XKuznennvle pOpMBbI pacTeHUN: AepEBbs, KYCTAPHUKU, KYCTAPHUUIKH, MHOTOJIETHHE



TpaBbl, OJHOJETHHE TpaBbl. JKu3HEHHBIC (OPMBI >KUBOTHBIX: THIAPOOUOHTHI,
re0OUOHTHI, a9pOOHOHTHI. OCOOCHHOCTH CTPOSHHUS U 00pa3a KU3HHU.

buotnueckune (bakTopsI. Bunpr  OMOTMYECKMX  B3aUMOJEHCTBHIL:
KOHKYPEHIUsI, XUIIHUYECTBO, CUMOMO03 U ero (opmsl. [lapasutusm, koomneparus,
MyTYyajlu3M, KOMMEHCaIu3M (KBapTUPAHTCTBO, HaxJieOHn4YecTBO). Hetpoduueckue
B3aUMOJICUCTBUS  (Tomm4eckue, (Qopudeckue, ¢adbpuueckne). 3HAUYCHUE
OMOTHYECKUX B3aMMOJCUCTBUM JJIsI CYIIECTBOBAHUSI OPraHU3MOB B Cpele
obutanus. [IpuHIUT KOHKYPEHTHOTO UCKIIOYESHUS.

JdeMoHCcTpaIMuA

Tabmuubl U cxembl: «Jkonorudeckue (akropb», «CBETOBOM CIEKTpY,
«IKOJIOTUYECKUE TPYIIIHI KUBOTHBIX MO OTHOIICHUIO K CBETY», «TeminoKkpoBHbIE
KUBOTHBIC», «XOJOJAHOKPOBHBIE >KUBOTHBIE», «DuU3HMONOrHUECKUE aaanTaluu
KUBOTHBIX», «Cpenpl OOWTaHHWS OpPraHU3MOB», «bHOJOTHYECKHE PUTMBDY,
«Kuznennole  Gopmbl  pactenmity, <« KuzHeHHbIE  (GOPMBI  KUBOTHBIXY,
«IKOCHUCTEMA IUPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA XBOMHOIO Jiecay, «Llenu
NUTaHUs, «XulHudecTBoy, «llapasutuzm», «KoHkypeHuus», «CumMOnos3y,
«KommeHncanuzmy.

O6opynoBanue: repbapud pacTeHUW W KUBOTHBIX, MPUCIHOCOOICHHBIX K
BIIUSHUIO Pa3IUYHBIX OSKOJOTUYECKUX (PAKTOpOB, TepOapuu CBETOIIOOUBBIX,
TEHEJIFOOMBBIX M TEHEBBIHOCIUBBIX PACTCHUM, CBETOJIOOUBBIC, TCHEIIOOUBHIC U
TEHEBBIHOCJIMBbIE KOMHATHBIC PACTECHUS, repOapuu U KOJUICKIIMHU TEIIOJI0OUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PACTEHUM, Uydesia MTHUIl U 3Bepel, repOapuu
pacTeHul, OTHOCSIIMXCA K TUrpoduTaM, kcepoduram, mMe30puTaM, KOMHATHBIC
pacTeHusl JaHHBIX TPYII, KOJJIEKIIMHA KUBOTHBIX, OOUTAIOIIUX B Pa3HBIX cpeiax,
repObapu M KOJUICKIIMM PACTEHUH MW JKUBOTHBIX, OOJIAJAONIMX YepTaMu
MPUCIIOCOOJICHHOCTH K CE30HHBIM M3MEHEHUSIM YCIOBUM JKH3HU, repOapuud U
KOJUICKIIUU PACTEHHM M >KUBOTHBIX PA3UYHBIX KU3HEHHBIX (POPM, KOJUICKITUU
YKUBOTHBIX, YUACTBYIOIIMX B PA3JTMYHBIX OMOTUUYECKUX B3aUMOJCHCTBUSIX.

JlaGopaTopnasi paGora «BpisgBIeHHE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIMSIHUIO CBETA.

JlaGopaTopnasi paGora «BpisBIeHHE NPUCTOCOOJIEHUN OpPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPhI».

JlabopaTopnasi pa6ora «AHATOMUYECKHE OCOOCHHOCTH pACTCHUN U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. IKo10rusi BUAOB U MOILYJISA UM

DKOJIOTUYECKHE  XapaKTEPUCTUKHU MOMYJISIUY. [Monynsiius Kak
Ounonornyeckas cucrema. Poib HEOTHOPOAHOCTH Cpenbl, GU3HUECKUX OaphepoB U
0COOEHHOCTEH OMOJIOTHH BUIOB B (DOPMUPOBAHUH MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyysiiuii. OCHOBHBIE TIOKa3aTedW TMOMYJSIUU: YHUCIEHHOCTh, IUIOTHOCTb,



BO3pDaCTHAasi M IIOJIOBAasl CTPYKTYpa, POXKIAEMOCTb, IPUPOCT, TEMII POCTa,
CMEPTHOCTb, MUTPALIUSL.

Dkosioruyeckas CTpykrypa nomyssinuu. OlleHKa YUCIECHHOCTH TOIMYJISIUHN.
JvHaMmuka nmonynsiuud U €€ peryyanus. bHOTHYeCcKui MOTEHUHAN MOIMYJISIIUU.
MopaenupoBaHue JUHAMUKU NOMyIsiuuK. KpuBble pocTa YMCIEHHOCTH MOMYJISIIUN.
KpuBble BbDKMBaHUWSA. Perynsnus YWCICHHOCTH TMOMYJSANHA: PoJib (PaKToOpoB,
3aBUCSIINX U HE 3aBUCSIIUX OT IJIOTHOCTH. JKOJIOTMYECKHUE CTPATETUH BUOB (I- U
K-ctparerun).

[Tonsitue 00 sKoNOrMYecKoil Huie Bujaa. Mectoobutanue. MHoromepHas
MoJenb dKosiornyeckon Humun Jx.M. XarunHcoHa. Pa3Mepbl 3KOJI0TMYECKOU
Hu. [loTeHnmanpHas u peann3oBaHHAs HULIU.

Bun xak cucrema nomynsinui. Apeansl BUAOB. BHIBI M MX KM3HEHHBIE
CTpaTeruu. JKOJIOTMYECKUE SKBUBAJICHTHI.

3aKOHOMEpPHOCTM TIOBEJICHUS W MUrpaluid >KUBOTHBIX. buoiormdeckue
VMHBA3UU YYKEPOJHBIX BUJIOB.

JleMoHCTpauun

[Toptper: Ix. . XaTunHCOH.

Tabmuubl U cxeMbl: «ODKOJOTHYECKUE XaPAKTEPUCTUKU —MOMYJISIIUN,
«IIpocTpaHcTBEHHass  CTpyKTypa  mnomyisiqum», «Bo3pacTHble  NMHUpPaMHJIBI
nonysnun», «CKOpPOCTh  3acelieHUs MOBEPXHOCTH  3€MJIM  Pa3IUYHBIMU
opranuzmammn», «Mojeinb 3xonorudeckort Humm . M. XaTunHcoHay.

O6opynoBanue: repbapuu pacTeHUM, KOJJICKIIUN KUBOTHBIX.

Jlabopatopuass  padora  «IIpucnocoOnenusi ceMsH  pacTeHUd K
PacCeNICHUIO».

Tema 9. IKo10rus cO00IECTB. IKOJOTHYECKHE CHCTEMBI.

CooOmiectBa opranu3MoB. buorneHo3 u ero crpykrypa. CBA3UM MEXIY
OpraHu3Mamu B OUOIIEHO3E.

Okocucrtema kKak oTkpbiTas cucrema (A. Ix. Tencnn). OyHKIMOHAIbHBIE
0JIOKM OpraHu3MOB B DJKOCHUCTEME: TMPOAYLEHTbl, KOHCYMEHTBI, PEIYIEHTHI.
Tpoduueckne ypoBHu. Tpoduueckue uenu u cetu. AOHOTHYECKHE OJIOKH
skocucteM. [TouBbl U Wikl B 3kocucTemMax. KpyroBopor BelEeCTB U MOTOK SHEPTUH
B OKOCHUCTEME.

OcHOBHBIE  TIOKa3aTeau  dAKocucTeMbl. buomacca u  mpoaykuus.
DKOJOTHYECKUE TUPaAMU/IbI YKCEN, OMOMAacChl U SHEPTUH.

Junamuxa sxocucmem. Kamacmpoghuueckue nepecmpoiiku. Draykmyayuu.
HampaBneHHbie 3aKOHOMEpPHBIE CMEHBI COOOIECTB — CyKieccuu. llepBuuHbie U
BTOPUYHBIE CYKIIECCUM W UX TMPUYUHBL. AHTPONOTE€HHbIE BO3JICUCTBUS Ha
cykneccuu. Kimmmakcrnoe coo0OmiectBo. bropaznoobpasue u moiaHoTa KpyroBopoTa
BEILIECTB — OCHOBA YCTOMYHUBOCTH COOOIIIECTB.



[IpupoaHbIe 3KOCUCTEMBL. JKOCUCHEMbL 03ED U peK. DKocucmembl Mopeti u
oxeanos. Ixocucmemvl MyHOp, 1€CO8, Cmenell, nyCcmbultb.

AHTpONIOr€HHBIE HKOCUCTEMBI. ATrposKkocucTeMa. ArpoueHo3. Pazmmuus
MEXy aHTPOIIOT€HHBIMH U MPUPOTHBIMHU YKOCUCTEMaMHU.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. [oponckas
daopa u ¢ayna. CuHaHTpomm3alus TOpPOACKON dayHbl. buonormdyeckoe u
X035MCTBEHHOE 3HAUYECHUE arPOIKOCUCTEM B YPOOIKOCHCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUI OPraHU3MOB B
sKkocuctemMax. Ponb kackaonoco 3ggexma u 6udo8-30ughpukamopos (Kirouesvix
61008) 8 yHKYUOHUpOoBanuu 3Kocucmem. IlepeHOC SHEPTHUU U BEIIECTB MEXTY
CMEXKHBIMU 3KOCUCTEMaMH. Y CTOMYMBOCTh OPTaHU3MOB, OMYJISIIAN U 3KOCUCTEM
B YCJIOBHSIX €CTECTBEHHBIX M AaHTPOTIOTEHHBIX BO3JICHCTBHIA.

Mexanuzmoi 8030elicmeus 3aepA3HEHUll  PA3HbIX munos Ha
CcyOOpeaHUu3MeHHOM, OP2AHUSMEHHOM, NONYIAYUOHHOM U IKOCUCIMEMHOM YPOBHSX,
OCHO8bl ~ 9KOJI02UHECKO20  HOPMUPOBAHUS — AHMPONO2EHHO20  8030€UCMBUs.
MeTom010THs MOHUTOPHUHTA €CTECTBEHHBIX U aHTPOITOTCHHBIX 3KOCHCTEM.

JleMoHCTpauumn
[Toptper: A. JIx. Tencnu.
Tabmunpr  u cxembl:  «CTpykTypa  OuoueHo3a»,  «OKOocHCTeMa

HIMPOKOJIUCTBEHHOTO JIecay, « IKOCUCTEMA XBOMHOTO Jiecay, «DyHKIIMOHATbHBIC
TPYINbl OPraHU3MOB B 3KOCUCTEME», «KpyroBopoT BEIIECTB B 3IKOCHUCTEMEY,
«llenu nutanus (macTOMIIHAS, TETPUTHAS)», « DKOJIOTHUECKAsT TUPAMHIA YUCEID,
«IKonoruyeckas mupamusia OMOMaCChl», «IKOJIOTHUECKass MUpaMUa SHEPTUM,
«O0pazoBanue 6onota», «IlepBuunas cykueccus», «BoccTaHoBieHue jeca mocie
noxapa», «IKocucrema 03epay», «ArpoueHos», «KpyroBopoT BEHIECTB U MOTOK
SHEPIruM B arpoiieHo3e», «[Ipumepsl ypOboskocucTeM.

O6opynoBanue: repbapun pacTeHUi, KOJUIEKIIMA HACEKOMBIX, Uydesia MTHUI] U
3Bepeit, repOapuu KyJIbTYpPHBIX U TUKOPACTYIIUX PACTCHUM, aKBAPUYM KaK MOJIENb
HYKOCHUCTEMBI.

IIpakTnueckas padora «/3yduenue u onucanre ypo03KOCUCTEMBI».

JlaGopaTopnasi pa6ora «l3yuenue pazHOOOpa3usi MEJIKUX TMOYBEHHBIX
YJICHUCTOHOTHUX B PA3HBIX SKOCHUCTEMAX).

IKCKYypcHusi «DKCKypCHUsl B TUIIMYHBIN OmoreorieHo3 (B ayOpaBy, Oepe3HSsK,
€IbHUK, Ha CYXOJ0JIbHBIN UM TTIOMMEHHBIN JIYT, 03€p0, OOJIOTO)».

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

Tema 10. buocdepa — riodanbHas 3IKOCUCTEMA

buochepa — obmemnnanerapHass oOojiouka 3eMIIH, TII€ CYIIECTBYET WIIH
CyILLECTBOBaJA KU3Hb. PazBuTHe npezacTaBieHuil o ouochepe B Tpyaax J. 3rocca.



VYuenue B. U. Bepnaackoro o 6uochepe. O6mactu 6mochepsr u e€ coctan. Kupoe
BEIIECTBO OHOc(hepsl U ero PyHKIIHH.

3aKOHOMEPHOCTH CylecTBoBaHusl Ouocdeprsl. OcobeHHOoCTH OHOChEpHl Kak
rio6abHOM 3K0cUCcTeMBbL. JMHamuueckoe paBHoBecue B Ouocdepe. KpyroBopotsl
BEIIECTB U OMOT€OXMMHUYECKUE IUKIIBI (YIiiepoja, a3oTa). PUTMUUHOCTE sIBIEHUMN
B Omocdepe.

3oHanbHOCTh Ouocdepnl. Ilonstue o Omome. OCHOBHBIE OWOMBI CYIIIH:
TYyHJIpa, XBOMHBIE Jieca, CMEIIaHHbIE U MIMPOKOIUCTBEHHBIE Jieca, CTEIH, CABAHHBI,
MyCTBIHU, TPOMUYECKHUE JIeca, BRICOKOTOPhs. KiinMar, pacTuTenbHbIi U )KUBOTHBIH
MHUP OMOMOB CYIIIH.

CtpykTypa u (QyHKIHS )KHBBIX CUCTEM, OIICHKA WX PECYPCHOTO MOTEHITHAA U
ounochepHbIX QyHKIUH.

JlemoHcTpanuu

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

Tabmuubl u cxembl: «I'eocdepsl 3emnn», «KpyroBopoT azota B mpuUpone»,
«KpyroBopoT yriepona B mpupose», «KpyroBopoTr kuciaopojga B TPHUPOJIEL»,
«KpyroBopoT Boasl B mpupoae», «OcHOBHbIe OMOMBI cymmn», «Kinmarnueckue
nosica 3emnn», «TyHapay», «Talray, «Cmemannsiii jgec», «IIIMpoKoIMCTBEHHBIN
aecy, «Cremnby, «CaBanHay, «IlycTeiasy, « Tponuyeckuii gecy.

O6opynoBaHue: repoapuu pacTEHUN pa3HbIX OMOMOB, KOJUICKIIUH KUBOTHBIX.

Tema 11. YesnoBek u oKpy:xa0Ias cpeaa

OKOJIOTUYECKHE KPU3UChI M MX MNpUYMHBI. Bo3nelicTBUE 4YeNOBEKa Ha
ouocdepy. 3arpssHeHne Bo3AymHOM cpenpl. OxpaHa Bo3ayxa. 3arps3HEHHE
BOJHOM cpeabl. OxpaHa BOAHBIX pecypcoB. Pazpymienume mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. 3MeHeHue KiuMara.

AHTpOIIOTEHHOE BO3/ICMCTBHE HA PACTUTENBbHBIA U KUBOTHBIM MHUp. OXpaHa
pPacCTUTENILHOTO W >KUBOTHOTO Mupa. OCHOBHBIE MPUHLMIBI OXPaHbl MPUPOBL.
Kpacasie xHuru. Oco0o oxpansembie npupojansie Ttepputopun (OOIIT).
borannyeckue cajpl U 300J10THYECKUE TTAPKU.

OCHOBHBIC TPUHIUIIBI YCTOWYMBOTO PA3BUTHSL UEJIOBEUECTBA W MPUPOJIBI.
PaunonanbHOE  MPUPOJIONOJIB30BAHUE M COXpaHEHHE  OMOJIOTMYECKOTO
pasHooOpasust 3emiu. OOImMe 3aKOHOMEPHOCTH TJI00ABHBIX JKOJOTHYSCKHUX
Kpu3nucoB. OCOOEHHOCTH COBPEMEHHOT'O KPU3HCA U €T0 BEPOSITHBIE TOCIIEICTBHUS.

Pa3Butne METOJIOB MOHUTOPUHTA PA3BUTHUSI OMACHBIX TEXHOTEHHBIX
npoueccoB. CucmemHvle uUCCIe008aHUus nepexooa K pecypcocbepezaroujeii u
KOHKYPEHmMOCnocobHoll anepeemuke. buonozuueckoe pasnoobpasue u buopecypcawi.
Hayuonanvnvlie ungopmayuonusvie cucmemvl, obecneuusaowue O00CMyn K
uHgopmayuu nO COCMOAHUIO OMOENbHLIX 6U008 U 3IKocucmem. OcHoOBbl



sKopeaburumayuu IKocucmem U cnocobos 6OopvOvLl ¢  OUONOBPENCOCHUAMU.
Pexoucmpykyus mopckux u nazemuvix 5KocUcmenm.

JleMoHCTpanun

Tabmuubl  w  cxembl:  «3arpsisHeHHEe  atMocepb»,  «3arpsi3HEHHE
ruapocdepbl», «3arpsizHeHue 1ouBb», «llapHukoBbit  3dpdexT», «Ocobo
OXpaHseMble MPUPOIHBIE TEPPUTOPUNY», « MOJIeNT yIIPaBIIEMOr0 MUPaY.
O6opynoBanue: ¢otorpaguu OXpaHSEMbIX PACTEHHWH M >KUBOTHBIX KpacHoii
kHuru Poccutickoit @enepanuu, KpacHol KHUTH pervoHa.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BNOJIOTYU HA YPOBHE CPEJHEI'O OBIIEI'O OGPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3yibTaTaM OCBOCHHS
OOy4YalONIMMHUCS TPOrpaMM CpeIHEro o0Iero o0pa3oBaHUsl: JUYHOCTHBIE,
METANpPEIMETHBIE U MPEIMETHBIE.

B cTpykType NTHYHOCTHBIX PE3yJbTaTOB OCBOCHHS MPOTPaMMBI IO OHOJIOTHH
BBIJICJICHBI CIEAYIONIME COCTABISIONINE: OCO3HAHKWE OOYYaIOIIMMUCA POCCHICKON
IPAXKIAHCKON UJIEHTHYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSTEIbHOCTH
U CAMOONpEACNICHUI0, Haluuyue Mmomusayuu K OOYYEHUIO  OHMOJIOTUH,
yeneHanpasienHoe pazeumue BHYTPEHHHUX YOEXKIEHUN JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUUECKUX TPAAUIUNA Pa3BUTUS OHOJIOTHYECKOIO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUYAIOIUXCSl PYKOBOJACTBOBATHCS B CBOEH
JEATEIIBHOCTH 1[I€HHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, MPUCYIIUMU CUCTEME
OMOJIOTUYECKOTO  00pa3oOBaHUs, Haauyue  NpasoCO3HAHUA  DKOJIOTHUUECKOU
KYJBTYPbI, CHOCOOHOCMU CMA8UmMb eI U CTPOUTH KU3HEHHBIE TUTaHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS MPOTPAMMBbI 110 OMOJIOTUU JOCTUTAIOTCS
B CIMHCTBE Y4YEOHOW M BOCIHUTATEIBHOM JEATEIBHOCTH B COOTBETCTBHM C
TPAAULUOHHBIMUA POCCUICKHUMU COLUOKYJIBTYPHBIMU, HCTOPUUECKUMU U TyXOBHO-
HPaBCTBEHHBIMHU II€HHOCTSIMU, MPUHATHIMU B OOIIECTBE IMpaBUJaMU U HOpPMaMHU
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIlecCaM CaMOIIO3HAHUS, CAMOBOCIIUTAHUS U
CaMOpa3BUTHUsSA, PAa3BUTHUS BHYTPEHHEH TMO3UIMU JIMYHOCTH, MATPUOTU3MA U
YBaKEHUS K 3aKOHY W IMPaBOIOPSAIKY, YEJIOBEKY TpyJa U CTaplIeMy MOKOJIEHUIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHONIICHHUS K KYyJbTYPHOMY HACIEIUI0 U
TPaJULMsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoir denepaiuu, npupoae u
OKpYXKarolIEn cpelie.

JInyHOCTHBIE pe3yibTaThl OCBOEHHUSI ydeOHOro mpeamera «buosorus
JIOJDKHBI OTPakaTh TOTOBHOCTH M CIOCOOHOCThH 00YyYaroNIuXcsi pyKOBOACTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEW TMO3UIUECH JUYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YyOEXKIEHHH, COOTBETCTBYIOUIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
OMbITA U OMbITA JAEATEILHOCTUA B MPOIECCE pEeAM3allii OCHOBHBIX HAMpaBICHUMN
BOCIIUTATEBHOU ESITEILHOCTH, B TOM YHCJIE B YACTH:

1) rpaIaHCKOro BOCIIMTAHUS:

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3UIIMKM 00YYaIOIIEeTroCsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO 4JICHA POCCUMCKOI0 OOIIECTBA;

OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX IIpaB W OOS3aHHOCTEH, YBa)KCHHE
3aKOHA U MPaBOIOPSIKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIbHOCTA TMpPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W TMO3HABATENBLHBIX 3a/1a4, BHITIOJHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEACNIATh COOCTBEHHYIO TMO3MIIMI0 [0 OTHOUIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE yYUTHIBATH B CBOMX JECUCTBHSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICUCTBUS JTIOJICH C Pa3HBIMU YOCKICHUAMU, KYJIbTYPHBIMUA LICHHOCTSIMU U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IPOLIECCE COBMECTHOIO BBINOJHEHHUS
y4eOHbIX, TO3HABAaTEIbHBIX M UCCJIENOBATENbCKUX 3a7a4, YBAKUTEIbHOTO
OTHOILIEHHSI K MHEHHUIO OIIMOHEHTOB IMpPU OOCYXJIEHUM CIOPHBIX BOIPOCOB
OMOJOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTAapHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXXJaHCKON WUJICHTUYHOCTH,
NaTpuoOTU3Ma, YBaXKEHHS K CBOEMY HApOJay, YYBCTBa OTBETCTBEHHOCTH IEpe]l
PonuHoM, ropmoctm 3a CBOM Kpal, CBOK PoaumHy, CBOM SI3BIK U KYJBTYpY,
MPOIIUIOE ¥ HACTOSAIIEE MHOTOHAIIMOHATIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHE K MPUPOJHOMY HACJIEAHNIO U MaMSITHUKAM HPUPOIBI,
JTOCTUXEHUSIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuTHE OWOJOTHMH, TOHUMAHUS 3HA4YCHHUs] OWUOJOTUM B TO3HAHUM 3aKOHOB
MPUPOJIBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO 00IIeCTBa;

ujeitHas yOeKJIEHHOCTh, TOTOBHOCTh K CIIy)KeHHIO M 3amuTte OTedecTsa,
OTBETCTBEHHOCTb 3a €r0 CyAbOY;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEHW POCCUMCKOT0 HAPOa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, S TUYECKOTO TTOBEICHMUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACH HA MOPATIHbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaja B MOCTPOCHUE YCTOMUUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOILIEHUE K CBOMM POAMUTEISIM, CO3/IaHUIO0 CEMbU HAa OCHOBE
OCO3HAHHOI'O0 TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUHM C
TpaauuusMHu HaposoB Poccuu;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIIOYAs ICTETUKY ObITAa, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPY/A, OOIIECTBEHHBIX OTHOIIICHUN;

MOHMMAHUE SMOIMOHATBHOTO BO3/ICHCTBHUS )KMBOM MIPUPOJIBI U €€ IIEHHOCTH;



TOTOBHOCTh K CAMOBBIPQKEHHUIO B Pa3HbIX BUIAX HCKYCCTBAa, CTPEMJICHUE
IPOSIBIISITH KAYECTBA TBOPUECKOW JTUYHOCTH;

S) ¢usnyeckoro BocnuTaHus, GOPMHPOBAHMA KYJAbTYPbl 310POBbS H
IMOLMOHAJIBLHOIO 0JIaronoJIyYns:

NOHMMAaHUE W peaju3alus 3J0pOBOTO W 0e30MacHOro oOpasza KU3HU
(3m0poBOE  TUTaHWE, COOJIFOJICHHE TUCMEHWYECKHX TMpPaBWJI U HOPM,
cOanmaHCHUpPOBAaHHBIA PEXUM 3aHATHH W OTAbIXa, peryispHas Qunueckas
aKTUBHOCTH), OEpEkKHOr0, OTBETCTBEHHOI'O W KOMIIETEHTHOTO OTHOIICHUS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3JI0POBBIO;

MOHMMAHUE LEHHOCTH MPAaBUJI HWHIMBUAYAIBHOTO U  KOJUIEKTUBHOIO
0e30MacHOro MOBEICHUS B CUTYallUsAX, YTPOKAIOIINX 3J0POBBIO U KU3HU JIFOJIEH;

OCO3HaHUE TOCJIEACTBUNA U HEMPUATUS BPEIHBIX NMPUBBIYCK (YMOTpeOIeHUs
aJIKOTr0JIsl, HAPKOTHKOB, KYPEHHUS);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBA, TPYI0IIO0HE;

TOTOBHOCTh K aKTHUBHOM JESITEIIBHOCTU TEXHOJOTHYECKOH M COLMAIBHON
HaIlPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOSTEIBHO
BBIIIOJIHATH TAKYIO JIESTEIBHOCTB;

UHTEpEC K pa3inyHbIM cdepaM MpodhecCHoHATbHON JEesATENbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud H  pealn30BbIBATH
COOCTBEHHbIE KU3HEHHBIE TIJIaHbL;

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

7) 3K0JIOTHYECKOT0 BOCIIUTAHMSA

HKOJIOTUYECKH LEJIECO00pa3HOE OTHOIIEHHE K MPUPOJAE KaK HCTOYHHKY
YKU3HHU Ha 3eMJie, OCHOBE €€ CyIleCTBOBAHUS;

NOBBIUICHHE YPOBHS SKOJOTMYECKOM KYyJIbTYphl: MPHOOPETEHUE OIbITa
IUIAHUPOBAHMS TIOCTYNIKOB M OLIEHKM MX BO3MOXHBIX IOCIEACTBUN IS
OKPYKaIOIIEN CPEIbI;

OCO3HAaHME TJI00aTBHOrO XapakTepa 3KOJIOTMYECKUX MpoOJeM M IMyTed HuX
pEelIeHHS;

CIIOCOOHOCTh HUCIIOJIb30BaTh MpUOOpeTaeMble TpPH HU3YYECHUU OHOJIOTHH
3HaHWS W YMEHMsS TpPU PELICHUH NpoOJieM, CBA3AHHBIX C pPAlMOHAIbHBIM
MPUPOJIONIOIB30BaHUEM  (COOJIIOICHUE  MpaBWI  TOBEACHUS B TPUPOJE,
HaIpaBJICHHBIX HA COXpPAaHEHUE pPABHOBECHS B DOKOCHUCTEMAX, OXpPAaHY BHUJIOB,
AKOCHUCTEM, OrOochephl);

AKTUBHOE  HEINPUATHE JCUCTBUM, NPUHOCAIIMX BpPEH  OKPYXKaAKOUIEH
OPUPOJIHON cpezie, YMEHHE MPOTHO3UPOBATH HEOJIATOMPHUITHBIE IKOJIOTUYECKUE
MOCJIEICTBUS IPEANTPUHUMAEMBIX ACHCTBUI U MPEIOTBPAIIATh UX;



HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOTO MBIIUIEHUS, YIKOJIOTUUECKON KYJIbTYPHI,
ombITa NEATEeIbHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLMAIIBHOM
MPaKTUKE, TOTOBHOCTH K Y4aCTHUIO B MIPAKTUYECKOMN JIEATENbHOCTH SKOJOTUYECKON
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUaJore
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUPE;

COBEPILICHCTBOBAHUE SI3BIKOBOW M YHUTATENBCKOM KYJIBTYpbl KakK CpelCcTBa
B3aMMO/ICHCTBUSI MEXKTY JIIOJbMH U MIO3HAHUSI MUDA;

MOHMUMAaHUE CHenupUuKr OWOJOTUM KaK HAyKd, OCO3HaHUA €€ poilu B
GbopMHpPOBAaHUN PALMOHATIBLHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBieHuss 00 OKpyKaroleM MHpPE Kak O €AMHCTBE MPHUPOJIbI, YeIOBEKa U
oOllecTBa, B TO3HAHWK MPHUPOJHBIX 3aKOHOMEPHOCTEM W PEIICHUH MpoOemM
COXpaHEHUS TPUPOJIHOTO PABHOBECHS,

yOEeXAEHHOCTh B 3HAUYUMOCTH OWOJOTHUU JUIs COBPEMEHHON IHUBWJIM3ALINU:
oOecrieyeHus: HOBOI'O YPOBHS PAa3BUTHSA MEAMIMHBI, CO3/IaHHUE TEPCIIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX pelIaTh  PECYpCHbIE  MPOOJIEMBI  Pa3BUTHS
YeJI0BEYECTBA, MOMCKA MyTEeH BHIXOJIa U3 TII00ATBHBIX SKOJOTHUECKUX MPOOIeM U
oOecrieueHusi mepexoja K  yCTOMUMBOMY  Pa3BUTHIO,  PalMOHAIIBHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYypcOB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIIIIEHUs OOIIEeH KyJIbTYpbl, €CTECTBEHHO-HAYYHONH TpaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIILHOM IPaMOTHOCTH oOydarouiuxcs, (GpopmMupyeMoi
IPU U3y4YCHUU OMOJIOTHH,

MMOHMMAHHUE CYIIHOCTU METOJOB IMO3HAHUS, UCIOJb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTH WCIOJL30BaTh MOJIydaeMble 3HaHWS [JI aHajdu3a U
OOBSICHEHUS SIBJICHUIN OKPYXKAIOIIETO MUPa U MPOUCXOJAIIUX B HEM HU3MEHEHUH,
yMEHUE JenaTh OOOCHOBAHHBIE 3aKJIOUEHUST HAa OCHOBE HAay4yHbIX (PakToB U
MMEIOLIUXCS JAHHBIX C LIEJIbIO MOTYYEHHS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHMS IS
pelieHus Ipo0sIeM B peaabHbIX )KU3HEHHBIX CUTYAIUAX;

OCO3HAHHUE IIEHHOCTH HAY4YHOW JEATENbHOCTU, TOTOBHOCTh OCYIIECTBIATH
MPOEKTHYIO U UCCIIEA0BATENbCKYIO AESITEIbHOCTh NHIUBUAYAIBHO U B TPYIIIE;

TOTOBHOCTh W  CIOCOOHOCTh K  HENPEpPHIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHNI0, K aKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHWUW MO OWOJIOTHHU B
COOTBETCTBHHM C KM3HEHHBIMHU MOTPEOHOCTAMM.



METANIPEAMETHBIE PE3YJIBTATBI

MertanpenMeTHbIE Pe3yabTaThl OCBOCHHS Y4eOHOTO mpenmeTa «buosorus»
BKJIIOYAIOT: 3HAYUMble I (OPMHUPOBAHHMS MHUPOBO33PCHHS OOYYArOUTUXCS
MEXIMCIUIUTMHAPHBIE (MEXKIPEIMETHBIC) OOIIEHAYYHbIC MOHITHS, OTPaKAIOIINE
IIEJIOCTHOCTh HAyYHOM KapTHHBI MHUpa H CHEeONU(PUKY METOJ0B TIO3HAHUS,
UCIIOJB3YEMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, SHEPTHUs, SABJICHUE, MPOIECC,
CHUCTEeMa, HayYHbIH (paKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
HcclieJOBaHUE,  HAOJIOJICHWE,  M3MEpPEHHME, OKCIEPUMEHT W  JApYyrue);
YHUBEpCAJIbHbIE y4eOHbIE JCHCTBHS (IIO3HABATEJIbHbIE, KOMMYHHUKATHBHBIC,

PETYJISTUBHBIE), 00ecIeynBaroIIne (dbopmHpoBaHue (GyHKIIMOHATBHON
IPAMOTHOCTH W  COLUMAJIbHOM KOMIIETEHUMH OOYYarolUXCS; CIIOCOOHOCTH
oOyuaromxcs UCIIOJIB30BAaTh OCBOCHHBIE MEXIUCIUIUIMHAPHBIE,

MHUPOBO33pEHUYECKHUE 3HAHMSI W  YHUBEpCaJbHble ydeOHblE JACUCTBUS B
ITO3HABATEIILHON U COLMAIIBHON MTPAKTHKE.

B pesynbrare wu3ydyeHus OHOJIOTMM Ha YpPOBHE CPEIHEr0 OOIIEro
oOpasoBanust y oOywatomierocss OyayT c(OpMHUpPOBaHbl IO3HABATEJIbHbIC
yYHHUBEpCcaJbHble yueOHbIE AEMCTBYS, KOMMYHUKAaTUBHbIE YHUBEPCAJIbHbIE yUeOHbIE
NEHCTBUS, pPEryJISTUBHBIC YHUBEpCAlbHbIE Y4YeOHbIE JIEHCTBUS, COBMECTHAas
NEeSATEIbHOCTbD.

MertanpenMeTHbIE PE3yJIbTaThl OCBOCHHSI IMPOTPAMMBI CPEIHEro OOIIEro
00pa30BaHMsI JOJKHBI OTPAXKATh:

OBaanenue YHHMBEPCAJIbHBIMHU y4eOHBIMU MO3HABATEIbHBIMH
AEeCTBUSIMM:

1) 6a3oBbIe JJOrHYeCKHE JeiCTBHS:

CaMOCTOATENBbHO  (QOPMYyJIHpPOBAaTH W aKTyallU3UpOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh IPU OCBOCHWHM 3HAHUW NPHUEMBI JIOTMYECKOTO MBIIUICHHUS
(aHanu3a, cuHTE3a, CPaBHEHMS, Ki1acCU(UKaAIIUU, 000OIICHUS ), PACKPBIBATh CMBICIT
OMOJIOTMYECKUX MOHATUM (BBIACIATh UX XapaKTEpHbIE MPHU3HAKHU, YCTAHABIUBATH
CBSI3U C IPyTUMH MOHATUSAMH);

ONpENENATh LENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH HX
JOCTH>KEHHSI, COOTHOCUTD PE3YJIBTATHI AEATENBHOCTH C TOCTABICHHBIMU LIETSIMU;

UCITIOJIb30BaTh OMOJIOTUYECKUE MOHATHUSA ISl O0OBsICHEHUS (PAKTOB U SIBICHUMN
YKUBOU IIPUPOLBI;

CTPOUTH JIOTHYECKHE pPACCYXICHUS (MHIYKTUBHBIE, JEAYKTUBHBIE, IIO
aHAJIOTMM), BBIABIIATH 3aKOHOMEPHOCTH W NIPOTHUBOPEYMS] B PaCCMATPUBAEMBIX
ABJICHUSIX, (DOPMYIIMPOBATH BHIBOIbI U 3aKIIOUEHUS;

NPUMEHSTh CXEMHO-MO/ICJIbHbIE cpencTtBa A TPECTaBIICHUS
CYILLECTBEHHBIX CBSI3€i M OTHOLIEHUH B M3y4aeMbIX OMOJOTMYECKUX OOBEKTaX, a



TaKK€  MPOTHUBOPEUMI  pa3HOTO  poja,  BBIIBICHHBIX B Pa3iMuYHBIX
UH(GOPMALIMOHHBIX UCTOUYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHHS] MPOOJIEMBbI C YYETOM aHAIA3a WMEIOIIUXCS
MaTepHabHBIX U HEMAaTepUAIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIbBHOCTh, OLICHUBATh COOTBETCTBHE PE3YIHTATOB
LEJISIM, OLICHUBATh PUCKHU TOCIIEICTBUN ACSITETbHOCTH;

KOOPAMHUPOBATh W  BBINOJMHATH pabOTy B  YCJIOBHUAX  PEaIbHOTO,
BUPTYaAJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEaTHBHOE MBIILICHUE MTPU PELICHUH KU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCJIEN0BATEIbCKHE ICHCTBHUS:

BJIa/IETh HaBBIKAMU Y4€OHO-UCCIIEIOBATENbCKON U MMPOCKTHON JESTEIBHOCTH,
HaBbIKAMHU  paspelieHusi mpoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY IIOMCKY METOJIOB PELICHMSI PAKTUYECKUX 3a/1ay, IPUMEHEHUIO
Pa3IMYHBIX METOJI0B MO3HAHUS;

UCTIONB30BaTh PAa3jMyYHbIe BUABI JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO
3HaHWs, €ro WHTEPIpETAlUH, MPeoOpPa30BaHUI0O M TMPUMEHEHUIO B YUEOHBIX
CUTYaIUsX, B TOM YHUCIIC TIPHU CO3JaHUH YI€OHBIX M COI[MAIbHBIX MIPOEKTOB;

dbopMHpOBaTh HAYYHBIA TUI MBIILICHUS, BIaJACTh HAYYHON TEPMUHOJIOTHEM,
KJIFOUEBBIMU MTOHSATUSIMU U METO/IAMH;

CTaBUTh M (HOpPMYIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
NESITEIbHOCTH U JKU3HEHHBIX CUTYAIIHIX;

BBISIBIIAITh NIPUYUMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UPOBATh 3ajady,
BBIJIBUTATh TUIOTE3y €€ PpEeIICHUs, HaXOIUTh AapTyMEHTHl MJisl J0Ka3aTelIbCTBA
CBOMX YTBEPKJICHHM, 3a/1aBaTh MapaMETPbl U KPUTEPUHU PEIICHHUS;

aHAIM3UPOBaTh TMOJYYCHHBIE B XOJE pEUICHHS 3a7aud  pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSIX;

JaBaTh OIIEHKY HOBBIM CUTYAIUsM, OIIECHUBATH IPUOOPETEHHBIN OIIBIT;

OCYULIECTBJISTh LEJIEHANPABICHHBIA MMOUCK IEPEHOCa CPEACTB U CIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPELY;

yMETh TMEPEHOCUTh 3HAHWS B TO3HABATEJIBHYIO U MPAKTHUECKYIO 00JacTu
KU3HEICSATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHMS U3 PA3HBIX MPEIMETHBIX 001acTel;

BBIIBUTATh HOBBIE HJIEW, TpeiaraTh OPUTHHAIBHBIC TOIXOABI M PEIICHHUS,
CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE aTbTePHATUBHBIC PEIICHHUSI.

3) pabdora ¢ ungopmaunmeii:

OPUEHTHPOBATHCS B PA3TUUYHBIX UCTOYHHKAX MHPOpPMAIMH (TEKCTe Yy4eOHOro
nocoOusi, HAy4YHO-TIOMYJIIPHOM JUTEpaTrype, OHOJOTMYECKUX CIIOBapsAX U
CTIPaBOYHHMKAX, KOMITBIOTEPHBIX 0a3ax NMaHHBIX, B VHTepHETEe), aHAIM3UPOBAThH



WH(OPMAITUIO PA3TMYHBIX BUIOB U (HOPM MPEACTABICHUSI, KPUTUIECKH OLICHUBATh
e€ IOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

(GbOpMyIMpPOBATh 3aNPOCHl W MPUMEHSATH PA3JIUYHBIE METOJBI MPU TIOUCKE H
otbope Ouosorudeckor mHMOpPMaIMKM, HEOOXOUMOM Il BBIIOJHEHUSI yU4eOHBIX
3ajiay;

npUOOpeTaTh OIBIT KCHOJIB30BaHUS HH(GOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBATh KYJIbTYPYy aKTHBHOTO MCITOJIb30BAHUS PA3INIHBIX
MOMCKOBBIX CUCTEM;

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

UCIIONb30BaTh HAy4YHBI S3BIK B KayecTBe CpeACTBa mpu paboTe ¢
Ovonornyeckod HHPOpMALMEH: MPUMEHATh XUMHUYECKHE, (QU3nUecKue u
MaTeMaTU4YeCKUe 3HaKU W CHUMBOJIBI, (HOpPMYJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh W NPeoOpazoBhIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CpEICTBA
HaTJISTHOCTH;

BIAJCTh  HaBBIKAMH  pacloO3HaBaHWS W 3aMUTHl  WHOOpMAaIH,
nH(OPMAIMOHHON 6€30MaCHOCTH JINYHOCTH.

OByaieHUe YHMBEPCAJIbHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

1) o0mennme:

OCYIIECTBJIATH KOMMYHHUKAIIMH BO BceX chepax KU3HU, aKTHBHO y4aCTBOBATH
B JMAJIOTE€ WJIM JIMCKYCCHUU TIO CYIIECTBY OOCYyXaaemMoil TeMbl (YMEHHE 3a/JaBaTh
BOIPOCHI, BBICKA3bIBATh CYXKJEHUS OTHOCHUTEIIHO BBITIOJIHEHUS TpeiaraeMoun
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3UIIMNA JAPYTHX y4aCTHUKOB
JMasora Wik JUCKYCCUN);

pacrmo3HaBaTh HeBepOalbHBIE CpPEACTBA OOIIEHHS, TOHMMATh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, TMPEINOCHIJIOK BO3HHUKHOBEHHWS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMSITYATh KOH(JIMKTHI U BECTH ITEPETOBOPHI;

BJIQJIETh PA3IMYHBIMHU CHOCOOaMM OOIEHWS U B3aUMOJICHCTBHUS, MMOHMMATH
HAMEPEHUS IPYTUX JIOJICH, MPOSBIATH YBAKUTEIBHOE OTHOIICHHE K COOECeTHUKY
U B KOPPEKTHOU Popme (hopMyaupoBaTh CBOM BO3PAKEHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHsSI C HCIIOJIH30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) cCOBMeCTHAas 1eSITeJIbHOCTh:

MMOHMUMATh M HCIIOJIL30BaTh MPEUMYIECTBA KOMAHIHONW M WHIWBHIYaIbHOM
paboThI IpH pelIeHUH OUOIOTUYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTOBBIX (DOPM B3aMMOICHCTBUS MPU PEIICHUH YISOHOU 3a/1a4u;

BBIOMpPATh TEMATHKy M METOJbl COBMECTHBIX JEUCTBHHN C y4&€TOM OOIIUX
WHTEPECOB M BOBMOKHOCTEH KaXKIOTO YJieHa KOJUICKTHBA,



IIPUHAMATh  LEIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIMHUPOBATh ACHUCTBUA NO €€ IOCTHKEHUIO: COCTABIITH IUIAH JEUCTBUM,
pacnpenensaTh poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYKIAaTh pe3YJIbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KayeCTBO CBOErO BKJIAJa M KaXKJIOIO y4YaCTHHKAa KOMaHIbl B
OOIIMiA pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/ularatb HOBBIE IIPOEKTHI, OLEHMBATh HIEHU C TMO3ULUMWHA HOBU3HBI,
OpPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh IIO3UTHUBHOE CTPATErMYECKOE IIOBEIACHUE B PA3IMYHBIX
CUTyalUsIX, IPOSBISATH TBOPUECTBO U BOOOpAXKEHHE, ObITh HHUIIMATUBHBIM.

OBJ1aieHre YHUBEPCAIbHBIMH PeryJsSTUBHBIMU ACHCTBUSAMM:

1) camoopranu3anusi:

UCIIOJIb30BaTh OHMOJOTMYECKHE 3HAHUS JUIA BBIABICHUS MpOOJIEM M HX
pELICHUs B AKU3HEHHBIX U YU€OHBIX CUTYaIUsX;

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

CaMOCTOSITEIIBHO OCYLIECTBIIATH ITO3HABATEIBHYIO JIEATEIIBHOCTD, BBIABIATH
npo0JieMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 337a4u B 00pa30BaTEIbHON
JEATEIBHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENIbHO COCTABJISITH IUIAH pPELICHUS NpoOJieMbl €  YYETOM
UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U NPEAIIOUTEHUI;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsTh paMKH y4eOHOTO MPeIMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JienaTh OCO3HAHHBIM BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
34 pEILICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

cocoOCTBOBaTh (POPMHUPOBAHUIO M TPOSBICHUIO HIMPOKOM 3pyAMLIMK B
pa3HbIX 00JIaCTAX 3HAHWUW, TMOCTOSHHO TOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KYJBTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaThb OLIEHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHUBBI B JIE€SATEIBHOCTD,
OLICHUBATH COOTBETCTBUE PE3YJIbTATOB LIEISM;

BJIAJE€Th HABBIKAMM  TO3HABATENHHON  peduieKCMH KakK  OCO3HAHMS
COBEpPUIAEMBIX JEUCTBUA M MBICIUTENBHBIX IPOLECCOB, HMX pE3yJbTaTOB U
OCHOBaHUi, MCMOJIb30BaTh NPUEMBI peduieKCUM Jsi OLEHKH CUTyalluu, BbIOOpA
BEPHOI'O PEILLICHHS;

YMETb OLICHUBAThb PUCKM W CBOEBPEMEHHO IIPUHMMATh PELIECHHsS II0 HX
CHIKEHHIO;



IIPUHAMATh MOTHMBBI M apryMEHTBl JPYIMX INPU AaHAIU3€ pPe3yJbTaTOB
NEATEIBHOCTH;

3) npuHsTHE celOsl ¥ APYTUX:

IPUHUMATH ce0sl, TOHUMas CBOM HEIOCTATKH U JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPM AHAIN3E pPeE3yJbTaTOB
NEATEIIBHOCTH;

IPU3HABATh CBOE MPABO U MPABO APYTUX HA OIINOKHU;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

ITPEAMETHBIE PE3YJ/IBTATDBI

[IpenMeTHbIE pe3yabTAaThl OCBOCHHUSI COJIEPXKaHUSI Y4eOHOro MpeaMera
«buonorus» ©Ha yrayOn€HHOM ypOBHE OpPHUEHTHPOBAaHbI Ha oOOecreueHue
npobuapHOro  oOyueHus  oOydaronuxcss — Owonmormu. OHH  BKJIIOYAIOT:
cnenuuyeckue s OMOJIOTMHM HayYHBIC 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUH 11O
OCBOCHHIO, UHTEPIIPETALMN U MPEOOpPa30BAHUIO 3HAHUM, BUABI ACATEIBHOCTU IO
MOJTYYEHUIO HOBBIX 3HAHUW W UX MPUMEHEHUIO B PA3JIMYHBIX YU€OHBIX, a TAKXKE B
peaNbHbIX KXU3HEHHBIX cuTyauusx. l[IpenmeTHbie pe3ynbTaThl MPEACTABICHBI MO
rojiaM U3y4eHusl.

[IpeameTHbIe pe3ynbTaThl OCBOCHUS ydueOHOro mpeamera «buonorus» B 10
Kjlacce JOJDKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MeCT€ U POJM OUOJOTUM B CHUCTEME
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHWU €CTECTBEHHO-HAyYHOW KapTUHBI MHUpa, B
MO3HAHWM  3aKOHOB  TPHUPOABI U  pEHIeHWH TPoOJieM  palMOHAIBLHOTO
MIPUPOJIOTIOIB30BaHUs, O BKJIAJE POCCUICKUX M 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OnoIorNy;

BJIAJCHUE CHUCTEMOM OWOJIOTMYECKUX 3HAHUW, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAONIMe OHOJIOTHYECKUE TEPMHUHBI U TOHATUSA (KU3Hb, KIIETKA,
OpraHu3M, MeTaboJIM3M, TOMEOCTa3, CaMOPETYISIUs, CaMOBOCIIPOU3BEICHUE,
HACJIEJICTBEHHOCTh, MU3MEHUUBOCTh, POCT U Pa3BUTHE), OMOJOTHYECKUE TEOPUU
(xnetounast teopus T. llIBanna, M. Ilneiinena, P. BupxoBa, XxpomocoMHas Teopust
HaciencrBeHHoctu T. Moprana), yuenus (H. W. BaBmnoBa — o uenTpax
MHOTOOOpa3usi W MPOUCXOXKICHUS  KYJbTYPHBIX  pacTeHHWi),  3aKOHBI
(emnHOOOpa3wsi MOTOMKOB TIEPBOTO TMOKOJIEHUS, PACIICIIIICHUS, YACTOTHI TaMer,
HE3aBUCUMOTO HacienoBanus [. MeHngens, TOMOJIOTUYECKUX PSAJIOB B
HACJIEICTBEHHOM U3MEHYMBOCTH H. n. Basunosa), IIPUHILIATIBL
(KOMILIEMEHTapHOCTH);

BJIaJICHUE OCHOBHBIMM METOJIaMH HAy4YHOTO MO3HAHUS, HCIOJIb3YEMbIX B
OMOJIOTMYECKUX HUCCIAEJOBAHUSIX IKUBBIX OOBEKTOB (OMHCaHUE, H3MEpPEHUe,
HaOJII0/IeHNE, SKCIIEPUMEHT);



YMEHHE BBIACIATH CYLUIECTBEHHBIC MPU3HAKU: BUPYCOB, KJIETOK MPOKApUOT U
HYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM YHCIIE
OakTepuit, rpuOOB, pacTEHUH, )KUBOTHBIX U Y€JIOBEKA, CTPOCHUSI OPraHOB U CUCTEM
OpPraHOB pAaCTEHUM, JXUBOTHBIX, YEJIOBEKA, IPOLECCOB KU3HEAEATEIbHOCTH,
IPOTEKAIOIIMX B OpraHU3Max PACTEHUH, KUBOTHBIX U YEJIOBEKAa, OMOIOIMUECKHUX
IPOIIECCOB: 0OMEHA BelIeCTB (MeTaboIM3M), MPEBPAICHUSI YHEPTUU, OpOKEHUS,
aBTOTPO(PHOTO U reTepOTPOPHOro TUIIOB MUTAHUS, (POTOCHHTE3a U XEMOCHHTE3A,
MUTO3a, M€H03a, raMeTorenes3a, SMOpUOTreHe3a, MOCTIMOPHOHAIBHOIO Pa3BUTHS,
pPa3MHOXKEHHUS,  HMHJIMBUIYaJBbHOTO  Pa3BUTUS  OpraHu3Ma  (OHTOreHe3a),
B3aMMOJEICTBYSI T€HOB, FETEPO3UCA, UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTAaHABIMBATh B3aMMOCBS3M MEXAYy OpPraHOMIAaMHU KIETKH M UX
(GYHKIUSAMHU, CTPOCHHMEM KJIETOK pa3HBIX TKaHEH M WX (QYHKIUAMH, MEXITY
OpraHaMd U CHCTEMaMU OpraHOB Yy pPAacTEHMM, >KMBOTHBIX M 4YEJIOBEKa U UX
(GYHKIUSAMU, MEXAY CHCTEMaMH OPraHoB UM HMX (QYHKIHUSIMH, MEXIy >STanamu
oOMeHa BEIIEeCTB, dTallaMU KJIETOYHOTO IMKJIA U )KU3HEHHBIX IIUKJIOB OPTaHU3MOB,
TanamMu 3MOpPUOHAIBHOIO PAa3BUTHs, T€HOTHUIOM U (EHOTHIOM, (DEHOTHUIIOM H
(dbakTopamu cpenbl OOUTaHUS;

YMEHHE BBIABIATH OTJIMUYMUTEIbHbIE MPU3HAKU KUBBIX CHCTEM, B TOM YHUCIIE
pacTeHM, )KUBOTHBIX U YEJIOBEKa;

YMEHHE WCIOJb30BaTh COOTBETCTBYIONIME AapTyMEHTHI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJIsl TOKA3aTENbCTBA POACTBA OPraHU3MOB Pa3HBIX
CUCTEMaTUYECKUX TPy,

yYMEHHE peniaTb OMOJIOTUYECKUE 33]Ja4H, BBISBISATH NPUUMHHO-CIICICTBEHHbIE
CBSI3U MEXAY UCCIIEyeMbIMU OHOJIOTMYECKUMHU MIPOLIECCaMU U SBJICHUSMU, 1€TaTh
BBIBOJIbI U TPOTHO3BI HA OCHOBAHHH TOJIYY€HHBIX PE3yJIbTaTOB;

YMEHUE BBINOJIHATh J1TA0OPATOPHBIE M MpPaKTUYECKHUe padOThl, COOIMHOIATH
npaBuia npu paboTe ¢ ydeOHBIM 1 J1a00paTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIIBUraThb TUIOTE3bl, MPOBEPATh MX SKCIEPUMEHTAIBHBIMU
cpencTBamMu, (GOpMyIUpys Leldb WCCICIOBAHMs, aHATU3UPOBATH IOJYYCHHBIE
pe3yNbTaThl U €NIaTh BBIBOJIBL;

YMEHHUE Yy4YacTBOBaTh B y4e€OHO-MCCIIEIOBATEIILCKOM paboTe Mo OHoJIoruw,
HKOJIOTUM U MEIUIIMHE, NMPOBOJUMON Ha 0a3e HIKOJIbHBIX HAay4YHBIX OOIIECTB, U
nyOJIMYHO  TPEACTaBIATH  MOJYYEHHbIE  Pe3yJbTaThl HAa  YUYEHHYECKHX
KOH(epeHusX;

YMEHHE OIICHWBATh JTHUYECKHUE AacCIEeKThl COBPEMEHHBIX HCCIICIOBAaHUI B
obmactu  Ouosormd ¥ MEAMIMHBI  (KJIOHMPOBaHHME,  HMCKYCCTBEHHOE
OIJIOJJOTBOPEHHE, HANpPaBIEHHOE M3MEHEHHWE T€HOMa U CO3/JaHHE TPAHCTCHHBIX
OpraHU3MOB);



YMEHHE OCYIIECTBISATh OCO3HAaHHBIM BhIOOp Oynymied mpodeccrnoHalbHOM
JEATETLHOCTH B 00JacTH OWOJIOTHU, MEAWIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH,
CEJIbCKOTO XO3SMCTBA, MUIIEBON MPOMBINIJIEHHOCTH, YTAyOIsSTh MO3HABATEILHBIN
WHTEpEC, HAIIPaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOLIEH npodeccuu 1
NPOJOJDKEHHE OMOJOTUYECKOro 00pa3oBaHMs B OpraHu3alUsiX CpPEIHEro
po(eCCHOHATEHOTO U BHICIIETO 00Opa30BaHUAI.

[IpenMeTHbIe pe3ynbTaThl OCBOeHUs1 yueOHoro mpeamera «buonorus» B 11
Klacce NOJIKHBI OTPaKAaTh:

cOPMHPOBAHHOCTh 3HAHUW O MECT€ W pPOJM OHOJIOTMM B CHCTEME
€CTECTBEHHBIX HAayK, B (OPMUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAy4YHOU
KapTUHBI MHpA, B TO3HAHHM 3aKOHOB MPHUPOJABl M PEIICHUH SKOJIOTHYECKUX
npoOJieM 4YelnoBeYeCTBa, a TaKkKe B PEIICHHH BOMPOCOB PAMOHAIBHOTO
MPUPOOIOIH30BaHUs, U B (DOPMUPOBAHUM IIEHHOCTHOTO OTHOIICHUS K MPHUPO/IE,
OOIIIECTBY, YEIIOBEKY, O BKJIAJE POCCHUMCKUX U 3apyOEkKHBIX YUEHBIX-OHMOJIOTOB B
pa3BUTHE OUOJIOTHUH;

YMEHUE BIAJETh CUCTEMOM OHMOJOTMYECKHX 3HAHUW, KOTOpas BKIIOYAET
ONpENENCHUs] M TOHMMAHHWE CYIIHOCTH OCHOBOIIOJIATAIOIMINUX OHOJIOTHYECKUX
TEPMUHOB M TMOHATHM (BHI, IKOCHUCTeMa, Ouocdepa), OMOJOTUYECKUE TEOPUU
(aBomronionHas teopust Y. JlapBuHa, CHHTETHYECKAs TEOPHs SBOJIOLMH), YUCHHUS
(A. H. CeBepiioBa — 0 myTsx U HampasieHusx 3Bomtouuu, B.M. Bepuanackoro — o
ounocdepe), 3akoHbl (reHetudeckoro paBHoBecust [[x. Xapau u B. BaitnOepra,
3apoabiiieBoro cxojacrea K. M. bapa), npasuna (munumyma [O. Jlubuxa,
HKOJIOTHYECKON MHpaMUJIbl DHEpPruM), rumnoressl (rumoresa «mupa PHK» V.
['un6epra);

YyMEHHE  BJIQJCTh  OCHOBHBIMU  METOJIaMHM  HAy4YHOTO  IO3HAHMA,
UCIIOJIb3YEMbIMHU B OMOJIOTHYECKUX MCCIIEIOBAHUAX KUBBIX 00OBEKTOB U SKOCUCTEM
(omucaHue, U3MepeHue, HaOJIOJCHHE, JKCIIEPUMEHT), CIOCOO0aMHU BBISIBJICHHUS |
OIICHKH aHTPOIIOT€HHBIX U3MEHEHUI B IPUPO/IE;

YMEHHUE BBIJCTSATh CYIIECTBEHHbIC TMPU3HAKU: BHJIOB, OHOTEOILICHO30B,
PKOCUCTEM U Ouocdepbl, CTaOUIU3UPYIONIETO, JBUXKYIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOTO otOopa, aJITONaTPUYECKOTrO U CUMITIATPUYECKOTO
BUI000pA30BaHUs, BIUSHUS ABMKYIUX CHJI SBOJIONMU HA T€HO(POH]I TOMYJISIUH,
MIPUCTIOCOOJICHHOCTH OPTaHU3MOB K Ccpejie OOWTaHMs, YepeOBaHUS HAIPaBICHUN
HBOJIIOIMH, KPYTOBOPOTA BEUIECTB U MOTOKA SHEPTHH B 3KOCHCTEMAX;

YMEHUE YCTaHABJIMBAaTh B3aMMOCBSI3M MEXIY MPOLECCaMU SBOJIOLHUU,
JBIDKYIIMMH CHJIAaMUA aHTPOTIOT€HE3a, KOMIIOHEHTAMHU PA3JIMYHBIX SKOCUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YyMEHUE  BBISBJISTH  OTJIMYWTEIbHBIE  TPHU3HAKH  KUBBIX  CHCTEM,
MPUCIIOCOOJICHHOCTh BUJIOB K Cpejfie OOWTaHUs, aOUOTUYECKHUX M OMOTHYECKUX



KOMITOHEHTOB  JKOCHCTEM, B3aWMOCBS3€d OpPraHU3MOB B  COOOIIECTBax,
AHTPOITOTEHHBIX U3MEHEHUN B SKOCUCTEMAX CBOEH MECTHOCTH;

YMEHUE WCIOJIb30BaTh COOTBETCTBYIONINE aPTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO M CHMBOJIMKY JJIsl JOKa3aTeIbCTBA POJCTBA OPraHU3MOB PA3HBIX
CUCTEMATUYECKUX TPYII, B3aUMOCBS3U OPraHU3MOB U CpeJlbl OOUTAHUS, €AMHCTBA
YEeJIOBEUECKMX pac, HEOOXOIMMOCTH COXPAHCHHS MHOT000pa3us BHUIOB U
HKOCUCTEM KaK YCIIOBHS COCYIIECTBOBAHMSI IIPUPOIBI M USTIOBEUYECTRA;

yMEHHUE peliaTh OMOJIOTUYECKUE 3aa4d, BBISABISTh IPUUUHHO-CIIEICTBEHHbIC
CBSI3U MEXKJy UCCIIEAYEMbIMU OMOJOTUYECKUMH MPOIIECCAMU U SIBIICHUSMH, JIE1aTh
BBIBOJIbI M IPOTHO3bI HA OCHOBAHUU TIOJYUYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBINOJIHATh JITA0OPATOPHBIE M IPAaKTUYECKHUE PpadOThI, COOIHOATH
npaBuiIa mpu paboTe ¢ ydeOHBIM 1 1a00paTOPHBIM 000PYIOBAHHUEM;

YMEHUE BBIJIBUTATh THUIOTE3bI, MPOBEPSITh HX OSKCIEPUMEHTAIBHBIMU
cpencrBamu, GOpMyIHpYs I1elb HCCIEIOBAaHUS, aHAJTU3UPOBATH IOIYUYCHHBIC
PE3yNBTATHI U ICNIaTh BEIBOJBL;

YMEHHE Yy4YacTBOBaTh B y4E€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMOJIOrHH,
DKOJIOTUU W MEIWIIUHE, MPOBOJAMMON Ha 0a3e MIKOJIBHBIX HAYYHBIX OOIIECTB, U
nyONUYHO  TPEACTaBIATH  TOJYYCHHBbIE  pe3yJbTaThl Ha  YYEHHYECKHUX
KOH(DepeHIusX;

YMEHHUE OIEHWBATh THIOTE3bI M TEOPUH O TIPOUCXOXKICHNHN JKU3HU, YEIOBEKA
W YEIIOBEYECKUX pac, O MPUYMHAX, MOCICACTBUAX M CIOCO0axX MpeaoTBpaICHUSI
ri100aJpHbIX M3MEHEHUN B Ouocdepe;

YMEHUE OCYIIECTBIATh OCO3HAHHBIA BBHIOOp Oyaymiedl mpodeccHoHaTIbHON
NESATEILHOCTH B 00JIaCTH OMOJIOTUH, SKOJIOTHUHU, TPUPOIOTIONH30BAHMS, MEAUIINHBI,
OMOTEXHOJIOTHH, TICHXOJIOTUH, BETEPUHAPHH, CEIHCKOTO XO3SHCTBA, MHUIICBOM
MIPOMBITIUICHHOCTH, YTIyOJIATh TIO3HABATEIbHBI WHTEpPEC, HAIMpaBJICHHBIM Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  Tpodeccurt U MPOJODKEHHE
OMOJOTHYECKOTO 00pa30BaHUs B OPTaHU3AIUSAX CPEAHETO MPO(PECCHOHATBHOTO U
BBICIIIETO 00Opa30BaHUsI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/ Konrpouabnsie IIpakrnyeckue
NPOrpaMMmblI Bcero o0pa3oBaTe/IbHbIE
padoTshI padoThI pecypenI
1 buonorus kak Hayka 1
2 JKuBble crcTeMbl M HX H3y4YECHUE
3 buosnorust kietku 0.5
4 XuUMHYECKasi OpraHu3amus KJICTKA 10
5) Crpoenrie u GyHKIUHU KICTKU 8
6 OOMeH BelecTB U NPeBpalleHUe YSHEPTUHU B 9 1
KJIETKE
7 HacnencrBennas nundopmarus u 9 05
peanu3anus e€ B KIeTKe
8 JKU3HEeHHBIN UK KIETKU 6 1
9 CtpoeHue u QyHKIMH OPraHU3MOB 17 1.5
10 Pa3smHoOeHue u pa3BUTHE OPraHU3MOB 8 1.5
11 ['eneTrka — HayKa 0 HaCJIE€CTBEHHOCTU U 5 0.5
U3MEHYMBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH 10
13 3aKOHOMEPHOCTH U3MEHUYNBOCTH 6
14 ['eneTrka yemoBeka 3 0.5
15 Cenexuusi OpraHu3MoB 4 1
16 buoTtexHonorus u cuHTeTUYECKask OMOIOTHS 4
17 PesepBHOE Bpems 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13




11 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne n/m Konrpoabnbie IIpakruueckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
1 3apokJeHNe U pa3BUTHE IBOJTIOIMOHHBIX 4
MpeJICTaBICHUN B OMOJIOTUI
Mukpo3Botonus 1 €€ pe3yabTaThl 14 2
MaxkposBoitonus U €€ pe3yabTaThl 6
[TpoucxoxaeHue u pa3BUTHE KU3HU Ha
4 P 8 P 15 15
3emuie
5) [IpoucxoxaeHue yenoBeKka — aHTPOIIOTEHES 10 1
DKOJIoTusl — HayKa O B3aUMOOTHOIIICHUSX
6 OpPraHU3MOB M HaIOPTaHU3MEHHBIX CUCTEM 3 0.5
C OKpY2Karolleu cpeaou
7 Opranusmsl 1 cpeia 0OUTaHus 1.5
8 DKoJ0TUsl BUJOB U MOIMYJISILIUMA 0.5
DKos0rus cood1IecTB. DKOJIOTHYECKHE
9 H 12 0.5
CHCTEMBI
10 buocdepa — rinobanbHas skocuctemMa
11 YenoBek U OKpyxkaromas cpeaa
12 PesepBHOE Bpems
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 0 7.5







10 kaace

Ne | Haumenosanue | Koanu | IlporpamMmHuoe coep:kanue OCHOBHBIE BHIbI 1eATeJIbHOCTH
N rem eCcTBO 00y4arommxcst

Y4eOHOTro 4acoB

npeaMera

Tema «bH00rHs KAK HAYKa»

1.1

buonornsa xak
KOMIIJIEKCHAs
HayKa

1 KaK 4acTh
COBPEMEHHOTO
oOmecTBa

1

CoBpemenHas Ouosorus —
KOMILIEKCHas Hayka. KpaTkas ncropus
pa3BuTus 6nonoruu. bruonornueckue
HAyKH U U3y4aeMble UMH MPOOIEMBI.
dyHIaMeHTabHbIE, PUKIIAIHBIC U
MTOMCKOBBIE HAYyYHBIE UCCIIEIOBAHUS

B OMoJIOTHH.

3nauenue Onosioruu B GOpMHUPOBAHUH
COBPEMEHHOM €CTECTBEHHO-HAYYHOMN
kapTuHbl Mupa. [Ipodeccun,
CBsI3aHHBIE C OUOJIOTHEel. 3HAUCHUE
OMOIOTHH B MPAKTUYECKOU
JIeATETLHOCTH YeJIOBEKa: MEIUIINHE,
CEIbCKOM XO3SMCTBE,
MIPOMBIIIUICHHOCTH, OXpaHe TPUPOJIBI.
JeMoHcTpauun

[Toptpetsl: Apucrorens, Teodpacr,
K. Jlunneit, XX.b. Jlamapk, Y. JlapBuH,
V. T'apsei, I'. Mennens,

B.A. Bepuanckuii, N.11. ITaBnos, ..
Meunukos, H.W. Bapumos,

H.B. Tumocdees-PecoBckuii,

Hx. Yorcon, ®@. Kpuk, /I.K. benses.
Tabmurel 1 cxeMbl: «CBSI3b OMOTIOTHU
C IpYyruMH HayKammn», «Cucrema
OMOJOTHYECKHUX HAYK)»

PackpbIBaTh conepkaHre TEPMUHOB U
MOHSTHIA: HAYYHOE MUPOBO33PEHHUE,
Hay4YHas KapTHHA MUPA, HAyYHBINA
METO/I, TUTIOTE3a, TEOPHsl, METObI
UCCIIEIOBaHMUSI.

XapakTepu3oBaTh OHOJIOTHIO KaK
KOMIUICKCHYIO HayKy, €€ MECTO U pOJIb
Cpelu APYTUX €CTECTBEHHBIX HAYK.
OrneHnBaTh BKJIA]] OTEUYECTBEHHBIX
YUEHBIX B pPa3BUTHE OUOIOTHH.
OneHuBaTh POJIb OMOJIOTHICSCKHX
OTKPBITHI U UCCIEIOBAaHUI B Pa3BUTUU
HAYK{ ¥ IPAKTHYECKON AEATEIbHOCTH
JOAEH.

[epeuncnste mpodeccun, CBsI3aHHbBIE
C COBpEMEHHOW OMOTIOTHEH.
[TpuBOIUTE IPUMEPHI IPAKTHYECKOTO
UCIOJIb30BAaHUS TIOCTHKEHUN ONOIOTHH
B MEIIUIIHE, CEITbCKOM XO3SHCTBE,
MIPOMBIIIJIEHHOCTH M OXpaHe MPUPOIBI

Tema «7KuBble cucremMbl 1 MX U3YUEHHE)




2.1 | XKuBsle cucremsl u JKuBble cucTeMbl Kak IpeaMeT PackpriBath conep:kaHue TEPMUHOB
ux n3ydeHus ouonoruu. CBOMCTBA KUBBIX U IIOHATUM: KUBAasl CUCTEMA, JJIEMEHT,
CBOICTBa CUCTEM: €IMHCTBO XUMHUYECKOIO IIOJICUCTEMA, CTPYKTYPA; OTKPBITOCTb,

COCTaBa, IUCKPETHOCTD U LIEIIOCTHOCTD, BBICOKAsl YIIOPSIOYEHHOCTb,
CJIOKHOCTB U YIOPSJOYEHHOCTh YIPAaBIIAEMOCTb, HEPAPXUUHOCTD.
CTPYKTYpPBI, OTKPBITOCTb, XapakTepus3oBaTh CTPYKTYpPY U
CaMOOpPraHu3aLus, CBOMCTBA KUBBIX CUCTEM, OTJINYMS
CaMOBOCIIPOU3BEICHHUE, XHUMHUYECKOTO COCTaBa 00BEKTOB KHUBOMH
pa3apaKuMOCTb, U3MEHYUBOCTb, Y HEXKUBOW IPUPOABI, OOLIMIA IPUHIUIT
pPOCT U pa3BUTHE. KJICTOYHOW OPraHMU3alUu )KUBbIX
JlemoHcTpauuu CUCTEM.
Tabmune! u cxembl: «OCHOBHbBIE CpaBHuBaTh OOMEHHBIE IPOLIECCHI
IIPU3HAKNU KU3HUY, «bronoruueckue B HE)XMBOW U )KMBOW IIPUPOJIE;
cuctembl», «CBOICTBa )KUBON PacKpbIBaTh CMBICII pEaKIUi
MaTEpUN» MeTaboau3Ma.

OOBACHATD MEXaHU3MBI

CaMOPETYJISILIMY JKUBBIX CUCTEM

Pa3JIMYHOTO UEPAPXUYECKOTO YPOBHS;

pPacKpbIBaTh CyTh IIPUHIIMIIOB IOJOKUTEIBHON U

OTPULATEIBHON

00paTHO¥ CBsI3H.

AHanu3upoBaTh CBOMCTBA

CaMOBOCIIPOU3BEJCHUS, POCTA U

pa3BUTHS OPraHU3MOB

2.2 | YpoBHeBas YPpOBHU OpraHU3alMH KUBBIX CUCTEM: PackpeiBaTh conep:kaHue TEPMUHOB U
OpraHu3anus MOJIEKYJIAPHBIH, KIE€TOYHBIMH, MOHSITUI: OOMEH BELIECTB U
JKUBBIX TKAHEBBbIN, OPraHN3MEHHBIH, [IPEBPALLCHUE DHEPIUH,

CUCTEM MONYJIIUOHHO-BUIOBOI, CaMOBOCIIPOU3BEICHNUE,

HKOCHCTEMHBIN (OMOTe01eHOTHYECKUA),
CaMOPETYJISIHSI, Pa3BUTHE, KU3Hb,
o6uocdepnsiit. [Iporeccsl,
TIPOUCXOJISIINE B KUBBIX CHCTEMaX.

HKOCUCTEMHBIH (OMOTeO1eHOTHYECKUIA),
caMOperyJIsilusl, pa3BUTHE, )KU3Hb,
Hay4HbIN (pakT, HAy4dHBIH METOI,
npo0JieMa, TUIIoTe3a, TEOpHUs, TPABUIIO,




OCHOBHBIE IPU3HAKH )KUBOTO. JKU3HB
KakK (hopMa CyIIeCTBOBAHUSI MaTEPHH.
Hayku, usyyaronivie )KuBble CHCTEMBI
Ha pa3HbIX YPOBHIX OpPraHHU3aAIUU.
N3yuenue xkuBbIX cucteM. MeToabl
ouonorudeckoi Hayku. Habmonenue,
U3MEepeHHe, IKCIIEPUMEHT,
cuUcTeMaTu3alus, MeTaaHaIH3.
[TonsiTHE O 3aBUCUMON U HE3aBUCUMOM
nepemeHHoi. [inannpoBanue
sKkcriepumenTa. [locranoBka u
npoBepka runore3. Hynesas runotesa.
[TonsiTue BEIOOPKH U €8
JIOCTOBEpHOCTH. Pazopoc

B OMOJOrn4eckux JaHHbIX. OLeHka
JIOCTOBEPHOCTH MOJIYYEHHBIX
pe3ynbraToB. [IpU4MHbBI HCKaKEHUS
pe3ynbTaToB 3KcniepumenTa. [lonstue
CTATUCTUYECKOTO TECTA.
JeMoHcTpauun

Tabmuie! U cxeMbl: «YpOBHU
OpraHu3aly >KUBOUW MPUPOJIBI»,
«CTpOoeHUE KUBOTHOM KIETKNY,
«TxaHu KUBOTHBIX», «CUCTEMBI
OpraHoOB YeJIOBEYECKOI'0 OpraHu3May,
«buoreonenos», «buocdepay,

«MeToabl U3ydeHUs JKUBON TPUPOIBI».

Ob6opynoBanue: 1a00paTopHOE
00opyIoBaHue TSI MPOBEICHUS
HaOII0IeHUH, U3MEPEHUH,
AKCIIEPUMEHTOB.

[TpakTudeckas pabota
«Mcronp30BaHMe pa3IMUHBIX METOIOB
TP U3YYCHHUH KUBBIX CUCTEM).

3aKOH.
[TepeuncnsaTh MPU3HAKH KUBOTO.
XapakTepu30BaTh OCHOBHBIC YPOBHHU
OpTaHMU3AINH KUBBIX CUCTEM U METO/IbI
OMOJIOTMYECKHUX HCCACAOBAHHHA.
OnuceIBaTh 0COOCHHOCTH,
XapaKTepHbIC I KAXKIOT0 YPOBHS
OpTraHMU3aINH KUBOTO.

Ha3piBaTh HaAyKH, U3YYAOIINE )KUBBIC
CUCTEMBI Ha Pa3HBIX YPOBHSIX
OpraHHu3aInu.

CpaBHUBATH MKy COOOH KHBBIC
CHUCTEMBI Pa3HBIX YPOBHEH
OpTaHM3AINH U TPOUCXOISAIINE B HUX

IMpOnICCChI. IToxa3wIBaTh POJIb T'HIIOTE3 U TeOpI/Iﬁ

B (DOPMHUPOBAHHUU E€CTECTBEHHO-
HAayYHOU KapTHHBI MHpa




Tema «buoJiorust KJIeTKkn»

3.1 | Ucrtopus otkpeiTus u Knerka — ctpykTypHO(GYHKIIMOHANBHAS eMHNALA | PackpeiBaTh copep)kaHue TEPMUHOB U
W3YYEHHUS KIIECTKU. KHUBOTO. MIOHSTHN: KJIETKA, OpPraHeIUIbl,
Kiterounas reopus HcTopust OTKpBITHSI KIIETKH. AYKapuOThl, IPOKAPUOTHL, BUPYCHI,

Pa6otsr P. I'yka, A. JleBeHryka. UATOJIOTHS (KJIETOYHAss OUOJIOTHS),
Knerounas reopus (T. lIBans, KJIETOYHAs TCOPHUSL.
M. Ulneiinen, P. Bupxos). OcHoBHBEIE XapakTepru30oBaTh OCHOBHBIE ATAIbl Pa3BUTHS
IIOJIOXKEHUSI COBPEMEHHOM KIJIETOYHOM LIUTOJIOTUH KaK HAYKU U €€
TEOPUHU. o(opmIIeHHE B KIETOUHYIO
JlemoHcTpauuu OMOJIOTHIO.
[Toptpetsr: P. I'yk, A. JleBenryk, T. [Toka3bIBaTh BKJIa/ YUEHBIX-OHOJIOTOB
[[IBanH, M. Illneiinen, P. Bupxos, K. B U3Y4YCHUE KJIIETOYHOI'O CTPOCHUS
M. bap. OpPraHHU3MOB.
OOGopynoBaHue: CBETOBON MUKPOCKOIT; [lepeuncriaTh OCHOBHBIE TIOJIOKEHUS
MUKpOIIpenaparhbl paCTUTEIbHBIX, KJICTOYHOM T€OpHH, OOBSICHATH €€ POJIb
KUBOTHBIX U OaKTEPHAIBHBIX KIETOK B (DOPMHUPOBAHNUHU E€CTECTBEHHOHAYIHOM
KAapTUHBI MUDA.
IIpuBOaUTH NOKA3aTEIBCTBA
POJICTBA OPTaHU3MOB
C UCIOJIB30BAHUEM ITOJIOKEHUN
KJIETOYHOM T€Opuun
3.2 | Metoasl Metoasl MOJIEKYJIIPHON U KJIETOYHON PackpsIBaTh conep:kaHne TEPMUHOB U

MOJIEKYJIIPHOHN 1
KJIETOYHOU OMOJI0TUU

OMOJIOTUU: MUKPOCKOIIHS,
xpomaTorpadusi, 3MeKTpopopes, METO
MEUEHBIX aTOMOB, TU(PepeHIaTbHOe
neHTpudyruponaHue,
KYJIbTUBUPOBaHHUE KIIETOK.

N3yuenne GpuKCUpOBAaHHBIX KIETOK.
DNEKTPOHHAs: MUKPOCKOIIUSI.
KondoxkanpHast MUKPOCKOTIHSI.
BuransHoe (MIpH>XU3HEHHOE) U3YUEeHUE
KJIETOK.

HemoHncrpanuu Tabmuis! u cxeMbl: «CBETOBOM
MHUKPOCKOID, «DJIIEKTPOHHBIN

MOHSTHI: MUKPOCKOIIMPOBAaHUE,
[IPUTOTOBJIEHUE CPE3OB,
JuddepeHIaIbHOe OKpaluBaHue,
xpomaTorpadusi, 3MeKTpopopes, METO]
MEUEHBIX aTOMOB, LIEHTPU(YTHPOBAHHE,
METO/JI KyJIbTYpbI KJIIETOK U TKaHEH,
MeTo]1 pekoMOuHaHTHBIX JJHK.
XapakTepu30BaTb OCHOBHbBIE METObI
W3YYEHHUS KUBOU NPUPOABI.

I'oToBHUTH BpeMEHHBIE
MUKpOIIpenaparhl, pacCMaTpUBaTh UX B
CBETOBOW MUKPOCKOII U JeNIaTh




MUKpOcKoI», «cTopus pa3BuTus
METOJIOB MHKPOCKOITHI.
O6opynoBaHue: CBETOBOIl MUKPOCKOIT;
MUKpOTIpEnapaThl paCTUTEIbHBIX,
JKUBOTHBIX U OaKTEpUaIbHBIX KIETOK.
[TpakTuyeckas pabora

«3y4eHune MeTo10B KJIIETOYHOU
ouosoruu (xpomarorpadus,
anekTpodopes, muddepeHnraIbHOe
nenTpudyruposanwue, [TLP)»

OIMCaHHe.
OOBSACHATH U COOMIOAATH IPaBUIIA
TEXHUKU MUKPOCKOITUPOBAHUS

Tema

«XUMHYECKas opraHumnsanya KJICTKH

4.1

XHUMHYECKHI cOCTaB
KJeTkd. Bona u
MUHEPAIbHBIE
BeEllleCcTBa

1

XUMHYECKU COCTaB KJIETKU. Makpo-,
MUKPO- ¥ YIbTPAMUKPOIJIEMEHTHI.
Bona u e€ ponb kak pacTBOpUTEIIS,
peareHra, y4actue

B CTPYKTYpUPOBAHUU KIIETKH,
Teroperyauui. MunepaabHble
BElIECTBA KJIIETKH, UX OMOJorndecKas
poJib. Pob KaTHOHOB ¥ AHMOHOB

B KJIETKE.

JeMoHcTpauun

[wuarpammsl: «Pacrpenenenue
XUMHUYECKUX 3JIEMEHTOB B HEXKUBOU
npupone», «Pacnpenenenre XuMu4ecKux
AJIEMEHTOB B KUBOU

IPUPOJIEN.

Tabmuie! u cxemsl: «lleprogudeckast
TabJIMIa XMMUYECKUX 3JIEMEHTOBY,
«CTpoeHre MOJIEKYJIbI BOJBD,
«BemecTBa B coctaBe OpraHM3MOBY

PackpeIBaTh conepkaHre TEpPMUHOB U
MOHSTHIA: 3JIEeMEHTHI-ONOTEeHBbI, TUTIOIb,
BOJIOPOJIHAS CBS3b, THIPOPUIBHOCTS,
ruipooOHOCTE, TYprop, MUHEpaIbHbIE
BEIIECTBA, OypepHBIC CUCTEMBI,
aQHUOHBI, KATHOHBI.

[TepeuuncisaTe 0COOEHHOCTH
XMMHUYECKOT'0 COCTaBa KIIETKH.
Pasnuuare Makpo-, MUKpO- U
YIABTPaMHUKPOAJIEMEHTBI, BXOJSAIINE

B COCTaB JKUBOTO U MX POJIb

B OpraHu3Me.

XapaKkTepu30BaTh CTPOECHUE U CBOWCTBA BOJIBI,
OOBSICHATH MPUYHHBI €€ 0COOBIX
CBOWCTB M (DYHKITMH B KIIETKE.
[Toka3bIBaTh poJib KATHOHOB U aHHOHOB
B 00€CTICUEHHUH MPOIECCOB
KHU3HEIEATEIIBHOCTH (OCMOPETYIISIIINA,
co3/1aHue MEMOPAHHOTO ITOTEeHIINAA,
perynsanus paboTsl OENKOB), padOTHI
Oy(epHbIX cucTeM.

YcTraHaBiIMBaTh B3aUMOCBSA3b CTPOCHHS
1 QYHKIIMY HEOPTAaHUIECKHUX BEIIECTB




KIICTKHU

4.2 | Opranuyeckue Oprannueckue BEniecTBa KJIETKH. PackpeiBath conepxanie TEPMUHOB U
BEIIeCTBA KJIETKU — buonoruueckue nonumepsl. benku. MOHSTHIA: MOHOMEPBI, IOJTUMEPHI, OEII0K
Oenku AMUHOKHUCIOTHBIM COCTaB OCIIKOB. (mpoTeuH), NeNTHa, AMUHOKHCIIOTA,

CTpyKTYypbl OETKOBOI1 MOJIEKYJIBI. MENTHIHAS CBA3b, IOJIUIETITU,
[TepBuuHas CTpyKTypa Oernka, JIeHaTypalusi, peHaTypaius,
MeNTUIHAs CBsI3b. BropuuHas, 00y sipHBbIC U PUOPUILISIPHBIC OCIIKH,
TPETHYHAS, YeTBEPTHYHAS CTPYKTYPHI. MIPUOHBI.

Henatypanusi. CBocTBa OEIKOB. XapakTepu3oBaTh OCIIKH, KX
Knaccugukanus 6enxos. CTPYKTYPHYIO OPTaHU3alMI0 U QYHKIIUU
buonoruueckue pyHKIMU OEIKOB. (cTpyKTYypHasi, SHEpreTHIecKas,
[TproHBI. CUTHaJIbHAS, PETYJIATOPHAS,
JemoHcTpanuu JBUTATENbHAs, 3aIUTHAS,

[Toptper: JI. ITonuHr. (dbepMeHTaTUBHAS ).

Tabmuie! u cxembl: «CTpoeHue Ha3zbiBaTh XUMHUYECKHE OCHOBBI
MoOJIEKYIbl 0enka», «CTpyKTYpbl (bopMHpOBaHUS CTPYKTYp OEITKOBOM
0enkoBoil MoeKkynbsly. O6opynoBaHueE: MoJeKybl. [IpuBoIuTE IpUMeEpHI
XUMHYECKasI IOCyAa U (GuOPUILIAPHBIX,

00opy0BaHueE. rI00YyJISIPHBIX OEIKOB.

JlaGopartopHnast pabota BrITIOTHATE KaueCTBEHHBIE PEAKITUN
«O0HapyxeHHe OEIKOB C MTOMOIIBI0 Ha OOHapyXeHHe OENTKOB B KIIETKE;
KaueCTBEHHBIX PEAKITUN» OOBSICHATH MOJIYYCHHBIE PE3YJIHTATHI

4.3 | Opranuyeckue YrneBoasl. MoHOCaxapuIbl, PackpriBath copepkaHne TEPMHUHOB U
BEIIECTBA KJIETKH — JMCaxapuibl, OJIMTOCaXapuabl U TIOHSTUIN: YTIIEBOIbI, MOHOCAXaPHU/IbI,
YTJIEBOIBI nonucaxapuasl. OOl MIaH CTPOCHHUS JUcCaxapubl, OJUTOCaXapH/ibl,

1 GU3UKO-XMMHUYECKHE CBOMCTBA
yrieBoAoB. buonornueckue GpyHKIuM
YIJIEBOIOB.

JleMoHCTpauuun

Tabmune! u cxembl: «CTpoeHue
MOJIEKYJI YTJIEBOIOB)»

MoJIMCaxapuIbl, TIII0OK03a, prbdo3a,
ne30Kcuprbo3a, 1akTo3a, MallbTo3a,
caxapo3sa, KpaxMa, TJINKOTCH,
[EJUTION03a.

KnaccudumupoBats yriieBo bt

M0 CTPOCHUIO U TIEPEUHCIISATh UX
GyHKIHIH.

[TpuBOIUTE MPUMEPHI PA3THUYHBIX
YTJIEBOJIOB (MOHOCAXapHJIOB,




JUCaxapyuoB, OJIUTOCaXapui0B,
MOJINCAXapPHUIOB)

Jlutmuaer. ['uapodunsHo-TUIpOPOOHEIE
cBoiicTBa. Knaccudukanus munuaos.
Tpurnuuepuasl, pochonunuasl, BOCKH,
crepouibl. bruonornueckue GyHkIIn
s aoB. OO0mme cBOUCTBA
OMOJIOrMYECKUX MEMOpaAH — TEKY4ECTb,
CIIOCOOHOCTH K CaMO3aMbIKaHHUIO,
MOJIYTIPOHUIIAEMOCTb.

JlemoHcTparuu

Tabmune! u cxemsl: «CTpoeHue
MOJICKYJT JIUIHIOB)»

PackpbIBaTh conepikaHre TEPMUHOB U
TOHSITHIA: TUTU/IBI, TPUTIUICPUIBI,
dbochonmunuapl, BOCKU, CTEPOU/IBI,
JUTIONIPOTEUHBI, TIIMKOIHITHTBI.
KnaccuunumpoBath Uy ab

M0 CTPOCHUIO; XapaKTePU30BaTh HX

byHKIHHA

4.4

Hyxnennossie
KHCI0Thl. CTpoeHue u
¢byaxuun JJHK, PHK,
ATO

Hyxneunoseie kucnorsl. JIHK u PHK.
CrpoeHne HyKJIEMHOBBIX KUCIIOT.
Hyxneorunsl. [IpuHimn
KOoMILIeMeHTapHoCTHU. [IpaBuiio
Yapradda. Crpykrypa JHK — nBoitnas
cnupainb. MecToOHaxX0XIEHUE U
ouonorunueckue pynkuuu JJHK. Bunabt
PHK. ®ynkiuu PHK B knetke.
Crpoenue monekynsl ATO.
Maxkpoapruyeckue CBsi3u B MOJIEKYJIE
AT®. buonornueckue pynkunu ATO.
BoccTaHoBIEHHBIE IEPEHOCUNKH, UX
¢byHk1uM B kierke. pyrue
HykieosuaTpugocharsl (HTD).
CexBennpoBanue [JHK. Metoss
T€HOMHKH, TPAHCKPUIITOMUKH,
MPOTEOMHUKH.

JleMoHCTpauuun

IToptpetsr: [Ix. Yorcon, . Kpuk,

M. Vunkunc, P. ®panknun, @. Caunrep,
C. Ilpy3unep.

PackpeiBaTh copepkaHie TEPMUHOB U
HOHATHUI: 1€30KCUPUOOHYKIEUHOBAs
kucinota (JHK), pubonyknennosas
kucnota (PHK), Hykneotun, Hykiaeo3usa,
a30THCThIE OCHOBAHMSI, aJICHUH, 'YaHUH,
LIMTO3UH, TUMHUH, YpaLuJ,
KOMILJIEMEHTapHbIE OCHOBaHUS,
aneHosuHTpudochar (ATD),
MaKpO3pIruyecKas CBs3b,
CEKBEHUPOBAaHNE, TCHOMUKA,
TPaHCKPUIITOMUKA, IPOTEOMUKA.
XapakTepHu30BaTh, ONUCHIBATH U
CXEMaTUYEeCKH N300paxaTh CTPOECHUE
nykieoruaa JIHK u nBoiiHol cnimpanu
JHK, cexBennpoBanne /IHK.
OmnwuceiBate npouecc permkanuu JHK
B KJIETKE ¥ Ha3bIBATh €r0
OM0JIOTNYECKOe 3HAUCHHE.
Xapaxrepuzoatb pynkuuu JJHK.
Paznuuats ctpykTypy ¥ Qynkiun PHK.
OnuceiBaTh NPOLECC TPAHCKPUILIHH.




Ta6mump! u cxemsl: «HykenHoBbIE
KHUCIJIOTBI», «CTPOEHHUE MOJIEKYIIbI
ATDy.

CpaBHUBATh HYKJIEHHOBBIE KHCIOTHI

(AHK u PHK).

XapakTepr30BaTh 0COOCHHOCTH CTPOCHUS U
¢byakun ATO.

dopmynupoBath 1 00BSICHATH TPUHIINT
KOMIIJIEMEHTAPHOCTH U TPABUIIO

Yapradda

4.5 | Metoasl cTpyktypHOit | 1 CtpykTypHast OMOJIOTHS: PackpeiBath cosepxanre TEPMUHOB U
OHOJIOrun OMOXUMHUYECKHE B OMO(U3UIECKIE MOHSATHI: MOJICITMPOBAHUE,
HCCIIEIOBAHUSA COCTaBa U KOMITbIOTEPHBIN TU3aiiH.
MIPOCTPAHCTBEHHOM CTPYKTYPBI [TepeuncraTh nmepcrieKTUBHBIC
o6nomornekyn. MoaenupoBaHue HAIPaBIICHUS HAYYHBIX HCCIICTOBAHUN
CTPYKTYpHI U pyHKUIUN OHOMOIIEKYI U B CTPYKTYpPHOI1 OHMOJIOTUH, PaCKPHIBATh
WX KOMILIEKCOB. KOMITbIOTepHBII UX 3HAYCHUE IS MEIUIIMHEI 1
JIM3aiiH ¥ OPTraHUYECKUI CUHTE3 CEJILCKOTO XO035HCTBa
OMOMOJIEKYJT U UX HETIPUPOTHBIX
aHaJIOTOB
Tema «CtpoeHre U QYHKITNH KICTKI
5.1 | Tumsl KIETOK. 1 TUunbl KIETOK: dyKaprHoTHYeCKas U PackpriBath copepkaHne TEPMUHOB U
[Tpokapuornueckas MIPOKAPUOTHYECKASI. MTOHSITHIA: TPOKAPUOTHYECKAS KIIETKA,
KJIETKA CrpykTrypHO(DYHKIIMOHAEHBIE 00pa30BaHUs KJIETOYHAs CTEHKa, MypeuH,

KIIETKH.
CrpoeHue MpoKapuOTHYECKON KIETKH.
Knerounas crenka Oakrepuii u apxe.
Oco0eHHOCTH CTPOCHUS
reTepoTpoHOI 1 aBTOTpOdHOM
MPOKaPUOTUYECKHUX KIETOK. MecTo U
POJIb MPOKAPUOT B OUOIEHO3aX.
JleMoHCTpauyuu

Tabmune! u cxembl: «CTpoeHue
9YKapHOTHUECKOM KIETKN», «CTpoeHHe
MPOKAPUOTUYECKOUN KIIETKI»

doTocuHTETHYECKIIE MEMOPAHEI,
¢naremuH.

XapaxTepu3oBatb HopMy U pazMepsl
MPOKAPUOTUYECKHUX KIETOK; QYHKIIUU
TeHETUYECKOr0 arnmnapara npoKapuoT.
OnuceIBaTh Iporiecc
CIopooOpa3oBaHusi, OTMEUYATh €r0
3Ha4YeHUe JUUIs BBDKUBaHUS OakTepuit
NIPH yXYIIIEHUH YCIOBHMA
CYILLIECTBOBAHMSI.

OnwuchIBaTh pa3MHOKEHUE TPOKAPHOT.
O1eHnBaTh MECTO U POJIb MPOKAPUOT
B OMoOIIEHO3aX




5.2

Ctpoenue
AYKapUOTHUYECKOMN
KJICTKU.
IToBepXHOCTHBII
amnmnapar KJIeTKU

Crpoenue U GyHKIIHOHUPOBAHHE
AYKAPUOTUYECKOMN KIIETKHU.
[Tna3matnueckas memOpaHa
(mtazmanemma). CTpykTypa
IUIa3MaTUYECKOM MeMOpaHsbl.
Tpancnopt BelecTs yepes
IUIa3MaTHYECKYI0 MEMOpaHy:
naccuBHbIN (nupdys3us, obnaerdéHuas
nuddy3ust), akTHBHBIN (TIEPBUYHBIN 1
BTOPUYHBIN aKTUBHBII TPaHCIIOPT).
[TonynpoHuaeMocTs MEMOpPAHBI.
Pabora HaTpuii-kaaueBoro Hacoca.
OHAOLMTO3: TUHOLMTO3, (ParouuTos.
Ox3o1uTo3. Knerounas creHka.
CrpykTypa U GyHKIMH KIETOUYHOM
CTEHKHU pacTeHuM, rpu0oB.
JlemoHcTpamuu

Tabmune! u cxemsl: «CTpoeHue
AYKapuOTHUYECKOH KiIeTKkn», «CTpoeHue
JKUBOTHOU KJIIETKN», «CTpoeHHE
PaCTUTENBHOU KIIETKW».
O6opynoBaHue: CBETOBOM MUKPOCKOTT;
MUKpOIIpenaparhl pacCTUTEIbHBIX,
JKUBOTHBIX KJIETOK.

[TpakTnueckas pabora

«3y4eHne CBOMCTB KIETOYHOU
MeMOpaHbD)

PackpbIBaTh conepikaHre TEPMUHOB U
MIOHSTHIA: TIJIa3MaTHIecKast MeMOpaHa
(mnazmanemMma), JKUAKOCTHO-MO3andHast
MOJIeJTb, MEMOpaHHBIE OeTKH
(nepudepuueckue, MHTETpaJIbHbBIC),
TIIMKOKauKe, 1uddy3usi, ocMoc,
aKTUBHBIN TPAHCIIOPT, SHIOIHUTO3,
(barouTo3, MUHOIMTO3, IK30IIUTO3,
KJICTOYHAsl CTEHKA, I1a3MOJICCMBI,
CHUMILJIACT.

XapakTepu30BaTh 0COOCHHOCTH
CTpOCHUS M (PYHKIIH SyKapUOTHIECKOM
KJICTKH;, TPAHCIIOPT BEUICCTB

Yepe3 ImIa3MaTHYecKyto MeMOpaHy:
MACCUBHBIA U aKTHBHBIN TPAHCIIOPT;
paboTy OeNKOB-KaHAIIOB; paboTy
HATPUI-KAJIMEBOTO HACOCA; CTPYKTYPY U
(yYHKIIMH KIETOYHON CTEHKH pacTeHUM
U TpudOB

5.3

[utommazma u e€
OpPraHOU/IbI

[urommasma. [{utozons. [{uTockener.
JIBukeHne nuToriazMbl. OpraHou bl
kieTku. OTHOMEeMOpaHHBIE OPTaHOU/IBI
KJIETKU: DH/IOTUIa3MATHUECKas CETh
(BIIC), anmapat "ok KH, TU30COMBI,
WX CTpoeHue U QyHKIHH. B3anMocBs3b
O}IHOMCM6paHHLIX OpPraHonJ10B KJICTKH.

PackpeiBaTh coepkaHne TEPMUHOB U
MOHSTHUI: IUTOIIA3Ma, LIUTO301b,
LUTOCKEJIET, KOMITAPTMEHTHI,
OpraHou/bl, YHI0IIA3MATUYECKAS CETh
(BIIC), anmapat 'onbKH, TU30COMBI,
BaKyo0Jb, pUOOCOMBI, aBTOJIU3,
BE3UKYJISIPHBIA TPAHCIIOPT,




CtpoeHue rpaHyIsipHOTO PETUKYIyMa.

Mexanusm Harpasnenus 6enkos B D11C.

CunTe3 pacTBOpUMBIX OenkoB. CHHTE3
KJIETOYHBIX MeMOpaH. ['nagkuii
(arpaHyJsSIpHBIN) SHAOIUIA3MATUYECKUN
perukynym. CekpeTopHas GyHKIUs
anmapata [ 'onbmku. Moaudukanms
0enkoB B anmnapare [ oybKu.
CoptupoBka 6eIKOB B anmnapare
I'onpmxu. Tpancnopr BemecTs

B KJIeTKe. Bakyosu pacTuTenbHbIX
kietok. Kiterounslit cok. Typrop.
[TonyaBTOHOMHBIE OPTaHOUIBI KJIETKHU:
MUTOXOHJIPUH, TITACTUIBL.
[IpoucxoxaeHrne MUTOXOHIPHUMN U
wiactua. Cumonorenes

(K.C. MepexxkoBckuit, JI. Maprymnuc).
Crpoenrie u GyHKINU MUTOXOHJIPUN H
wiactul. [lepBuyHble, BTOPUYHBIE U
CJI0KHBIE TUTACTU/]IBI
(OTOCUHTE3UPYIOLINX FYKApUOT.
XI0poIIacThl, XpOMOILIACTHI,
JICHKOIIJIACTHI BBICIIUX PACTEHUM.
JeMoHcTpauun

[Toptpetsr: K. C. MepexKoBCKH,

JI. Maprymuc.

Tabmune! u cxembl: «CTpoeHue
YKapUOTHUYECKOH KIETKN», «CTpoeHHE
KUBOTHOM KJIETKN», «CTpoeHNE
pacTUTEIbHOU KIETKN», «CTpoeHue
MUTOXOHJIPHH.

Ob6opynoBaHue: CBETOBOM MUKPOCKOTT;
MUKpOIpenaparbl pacCTUTEIbHBIX,
JKUBOTHBIX KJIETOK.

MEPOKCUCOMBI, KJIETOYHBIN COK, TYprop,
MUTOXOHJIPHH, KPUCTBI, TUIACTHJIBI,
XPOMOILIACTHI, JIEHKOILIACTHI,
XJIOPOIUTACTHI, CTPOMA, TPAHBI,
TUJIAKOU I, JIaMeJlIa.

XapakTepu30BaTh MUTOILIA3MY
AYKapUOTHUECKOHN KIIETKHU;
KJIACCHU(UITUPOBATH OPTAHOM B

B 3aBHCHMOCTH OT OCOOCHHOCTEH UX
CTpoeHUS (OAHOMEMOpAHHBIC,
JIBymMeMOpaHHbIe, HeMeMOpaHHbIE);
OMHCHIBATh ()YHKITUH KKIOTO OPTraHOH A B
KIIETKE.

OOBACHATH COOBITHS, CB3aHHBIC

C BHYTPUKJICTOYHBIM MHUIIIEBAPEHUEM,
ero 3HaYCHHE /ISl OpraHu3Ma.
OTmeuaTs 3HaYCHHE IUTOCKENETa;
XapaKTepU30BaTh €0 JICMCHTHI
(MEKpPOTPYOOUKH, MUKPO(DUITAMEHTEHI,
MPOMEXKYTOUHBIE (PUITAMEHTBI), KX POJIb
B KHU3HECITCILHOCTH KIIETOK M TKaHEH




[MpakTHueckas padboTa

«/3yueHne NBUKEHHS TUTOILIA3Mbl
B PACTUTEIbHBIX KJICTKAX).
Jlaboparopnas pabota

((HCCJ'IG,I[OBaHI/Ie Ij1a3sMoJin3a 1 AC11J1a3MOJIn3a B

pacTUTEIbHBIX
KJIETKax»

5.4 | HememOpanHnsbie HememOpanHbIe OpraHOUIBI KIETKU PackpsIBaTh conep:kaHre TEPMUHOB U

OpraHoubl KJIETKU Crpoenue u GyHKIUU HEMEMOpaHHbIX HOHATUI: pubocoma, Ioaucoma,

OpraHouI0B KJIETKU. Pubocomsl. MUKPOTPYOOUKH, TYOYJINH, KIETOYHBIN
[TpomesxyTouHbIE (PUIIAMEHTBI. LEHTp (LEHTPOCOMA), LIEHTPUOJIH,
MuxkpoduiaMeHThl. AKTUHOBBIE HeHTpocdepa, KIyTUKH, pECHUUKH,
MUKpO(uIaMeHTbl. MblleyHbIe 0a3aabHOE TEJbIIE.
KJIETKUA. AKTUHOBBIE KOMIIOHEHTBI XapakTepu30BaTb HEMEMOpPaHHbIE
HEMBIIIEYHBIX KIIETOK. OpraHou/bl KIETKU, UX CTPOCHHE U
Muxkpotpy6ouku. KneTouHslil HEeHTp. byHKIIUU
CrtpoeHue U IBUKEHUE )KTYTUKOB U
pecHuuek. Mukporpyobouku
uurorutasMel. Llentpuons. benku,
aCCOLIMMPOBAHHBIE C
MHUKpO(pUIaMEHTaMU U
MUKpOTpyOoukamu. MoTOpHbIE OEIKH.
JeMoHcTpauun
Tabmune! u cxembl: «CTpoeHue
JKUBOTHOU KJIIETKN», «CTpoeHHE
pPaCTUTEIBHON KIIETKU)

5.5 | Ctpoenue u QpyHKIIH SAnpo. OGonouka siApa, XpOMaTHH, PackpeiBath copepkaHue TEPMUHOB U

sapa

KapHoIUIa3Ma, SIIPHIIIKH, X CTPOCHUE
U QyHKUUU. SepHblii OenKOBBIN
matpukc. [IpocTpancTBeHHOE
pacIoyio’keHre XpoMOCOM

B HTEp(Pa3zHOM sape. DyXpOMaTHH U
reTepoXpOMaTHH.

benkum xpomaTtnHa — THCTOHBI.

MOHSTHUM: S7IpO, siAepHas 000JI0uUKa,
sJIepHBIE TIOPBI, HYKJIEOIJIa3Ma
(xapuoruiazma), FeHOM, XpOMaTHH,
9YXpOMATHH, T€TEPOXPOMATHH,
SPBIIIKO, XPOMOCOMBI, IIECHTPOMEDA,
KUHETOXOP, KJIETOUHbIE BKIIOUEHUSI.
XapaKTepu30BaTh KIETOYHOE S/IPO KaK




Junamuka siiepHoOi 00010YKH
B MUTO3€. S AEpHBII TPAHCTIOPT.
Knerounsle BKIIOUCHUS.
JleMoHCTpanyuu

Tabmumpl U cxemsl: «Sapoy»

HEHTP YIPaBJICHUS
KU3HCACATCIIPHOCTBIO KJICTKU,
TCHETHYCCKUH aImapat KIeTOK
9YKapUOT, CTPOEHUE U (PYHKIIUN
XPOMOCOM.

OnuceiBaTh CTPYKTYPHI s17ipa U UX
B3aUMOCBSI3b C OPTaHOHIAMH
OUTOIIJIa3Mbl

5.6 | CpaBHuTenbHAA 1 CpaBHUTENbHAS XapaKTEPUCTUKA XapakTepu30BaTh TUIIbI KJIETOK
XapaKTepUCTHKA KJIETOK 3YKapHOT (paCTUTENbHOM, AYKapuOT: pacCTUTENbHAas, )KUBOTHAS,
KJIETOK DYKapHOT JKHUBOTHOM, TPUOHOM). rpuOHas.

JleMoHCTpanyuu CpaBHHBATh MEXKIY cOOO0I CTpOeHHE U
Tabnuupl u cxemsl: «CTpoeHHe KHU3HEIEATEIIBHOCTh 3YKapUOTHYECKUX
AYKapUOTHYECKOHN KIETKN, KJIETOK U POJIb IPOKAPHOT

«CTpoeHue JKUBOTHOM KIIETKH», B OMOIIeHO3aX

«CTpoeHue paCTUTEIbHON KIETKN».

OO6opynoBaHue: CBETOBOM MUKPOCKOIT;

MUKpOIIpenaparbl paCTUTEIbHBIX,

KUBOTHBIX KJIETOK.

JlaGopartopHnast pabota

«M3yuenue cTpoeHUs KIIETOK

pa3IMYHbIX OPraHU3MOB)

Tema «OOMeH BelIecTB U NPEBpaIIEHUE SHEPTHH B KJIETKE»

6.1 | OOmeH BemiecTB — 3 AcCUMWITAIMS ¥ TUCCUMIIIALINS — PackpsIBaTh conep:kaHre TEPMUHOB U
MeTa00I13M JIB€ CTOPOHBI MeTabonu3Ma. Tumsl MOHATHUIT: 0OOMEH BelEeCTB

oOMeHa BeIllecTB: aBTOTPOHBIN U
rerepoTpodHbIil. YyacTie Kuciopoaa
B OOMEHHBIX ITPOIIECCAX.

DHepreTryeckoe o0ecredeHue KIeTKHU:

npespaniearne AT B 0OMeHHBIX
npoueccax. PepMEHTaTUBHBIN
XapakTep peakuii KJIETOYHOTO
metaboan3ma. GepMeHTHI, UX
CTPOEHHUE, CBOMCTBA U MEXAHU3M

(MeTabonMn3M), aCCUMUIISTIUS
(aHabonM3M), IIM TTACTUYECKUIN
00MeEH, TUCCUMUIIAIUS (KaTaboInu3M),
WJIN SHEPTreTHUECKUi 0OMeEH,
aBTOTPO(PBI, reTepoTPO(bI, aHAIPOOHI,
a’po0bl, pepMEeHThI, aKTUBHBIN LIEHTD,
cybcTpaTHas crienupuIHOCTb,
KO(EepMEHTHI, OENIKU-aKTUBATOPbI U
OENTKU-UHTHOUTOPBI.




nerictust. KopepmenTsr. OTanams
(EpPMEHTOB OT HEOPTAHUYECKUX
KaTaian3aTopoB. benku-akTuBaTopsl U
OeNKU-UHTHOUTOPHI. 3aBHCUMOCTD
CKOPOCTH (pepMEHTATUBHBIX peaKIIUi
OT Pa3JINYHBIX (PaKTOPOB.
JemoHcTpanuu

Tabauup! U cxeMbl: «DOTOCHHTE3Y,
«OHepreTuuecKkuii 0OMeH»,
«buocunTes 6enka», «CtpoeHue
bepmenTa», «XeMOCHHTE3Y.
OOGopynoBaHue: CBETOBON MUKPOCKOIT;
00opyoBaHue Il IPUTOTOBIICHHUS
MOCTOSIHHBIX ¥ BPEMEHHBIX

MuKpormnpenaparo. JlabopaTopHas pabota

«M3ydyeHne KaTaIuTHIECKOU
AKTUBHOCTH (pepMEHTOB (Ha MpUMepe
aMUJIa3bl WIHM KaTanas3bl)y.
JlaGopartopHnast pabota

«3ydyeHune GpepMEeHTaTUBHOTO
paclierieHust IepoKcHia Boaopoaa

B PACTUTENbHBIX U )KUBOTHBIX KJIETKAX»

[lepeuncnsatb ocoOeHHOCTH
TUTACTHYECKOTO U SHEPTETHYECKOTO
oOMeHa B KJIETKE; yCTaHABIMBATh
B3aMMOCBSI3b MEXY IJIACTUYECKUM U
HHEPreTHYECKUM OOMEHOM.
Paznuuate TUnbl 0OMEHA BEIIECTB:
aBTOTPO(DHBIN U TETEPOTPODHBIH.
IToxaseiBaTh poOsIb KHCIOPOAA

B 0OMEHHBIX MpoIeccax.
CxemMaruuecku u300paxaTh CTpOEHHUE
dbepmeHTa.

Otnuyath GepMEeHTHI

OT HEOPraHMYECKHUX KaTalIn3aTopoOB U
OTIpEeNeNATh UX POJIb

B (DYHKIIMOHHPOBAHUH >KUBBIX CUCTEM, B
MIPOMBIIIJICHHOCTH, B METUITUHE,

B [TOBCE/IHEBHOM JKU3HU YEJIOBEKA.
CTaBUTh YKCIIEPUMEHT TI0 BBISBIICHUIO
KaTaJTUTHYECKON aKTUBHOCTH
MEePOKCUIA3bI, aMUJIa3bl, O0BICHATH
MOJTyYCHHBIE PE3YIIbTAThI

6.2

ABTOTpO(DHBIN THI
oOMeHa BeIeCTB.
doTocuHTE3

[lepBHUYHBII CUHTE3 OPraHUYECKUX
BEIleCTB B KiIeTKe. DoTOCHHTES.
AHOKCHUTeHHBIA U OKCUT€HHBII
¢doTocuHTE3 y OaKTEpUI.
CaetocoOuparomnife MurMeHThl |
MMUTMEHTHI PEAKITMOHHOTO [IEHTpa.
Ponw xmoporacToB B mporuecce
dbotocurTe3a. CBeTOBast 1 TEMHOBAs
dazbr. Dotoasixanue, C3-, C4-

u CAM-tunsl poToCcHHTE3A.
[TponykTrBHOCTH (hOTOCHHTE3A.
Bnustane pa3nuunbix GpaxTopos

PackpbIBaTh conepkaHle TEPMUHOB U
MOHATHUH: poTOoCHHTE3, (ha3bl
¢dorocuHTe3a (CBETOBas, TEMHOBAs),
dbotonus, pochopunrpoBanue, MUK
KanbBuna, HAJI®+ (nepeHocunk
BOJIOpOQ).

XapakTepHu30BaTh MIACTUYECKU 0OMEH
Kak dTalr o01ero ooMeHa BEIIECTB;
coObITHst poTOoCHHTE3a (peaKIuu
CBETOBOU U TEMHOBOM (a3); poJib
XJIOPOILIACTOB B Mpoliecce
dboTocuHTeE3A.




Ha CKOPOCTh OTOCHHTE3a. 3HAUCHUE
¢dorocunTesa.

JemoHcTpanuu

IToprpersr: Ix. [Ipuctim,

K. A. Tumupsses.

Tabauubl U cxeMbl: «DOTOCUHTE3Y

BBISIBIIATE PUYUHHO-CIICIICTBEHHBIC
CBSI3M MEKIY TIOTJIONICHUEM COJTHEUHOU
SHEPTUU XJIOPODUILIOM U CHHTE30M
Mosiekyn ATO.

CpaBHHBATh UCXO/HBIE BEIIECTBA,
KOHEYHBIC MPOJTYKTHI U YCIIOBHS MPOTEKAHUS
peakuuii CBETOBOM U

TEMHOBOM (ha3 poTocuHTe3a.
YcTaHaBIMBaTh B3aUMOCBS3b MEXKILY
(OTOCUHTE30M U JBIXaHHEM; CBETOBOM
Y TEMHOBOM peakiusMu (OTOCHHTE3A.
OneHuBaTh 3Ha4eHNUE (POTOCUHTE3A

JUIS )KM3HH Ha 3emiie

6.3 | ABroTpodHBIH THI Xemocunres. Paznoobpasue PackpeiBath copep:kaHue TEPMUHOB U
0oOMeHa BeIIEeCTB. OpPraHU3MOB-XE€MOCHUHTETHKOB: MOHATHUI: XEeMOCHHTE3.
XeMOCHHTE3 HUTPUPUIHPYIOLTIE OaKTepUH, OOBSCHUTD CYIIHOCTh XEMOCHHTE3a,
xKene300aKkTepuu, cepodaKTepui, pacKpeIBaTh €ro 3HaYeHue B buocdepe.
BOJIOPOJIHBIC OaKTepUU. 3HAUCHUE [TpuBoIUTE IpUMEpPHI
XEMOCHHTE3A. XEMOCHHTE3UPYIOIINX OaKTepuit
JeMoHCcTpanyuu (auTpuduupyronye 6akTepuH,
IToprpetsr: C. H. Bunorpanckui, xKene300aKkTepun, cepodaKTepuH,
I'. A. 3aBap3uH. BOJIOPOJIHBIE OAKTEPUN) U
Tabnuupl 1 cxembl: «POTOCUHTE3Y, XapaKTepU30BaTh X
«XEMOCHHTE3» KU3ZHENIEATEIBHOCTD.
JlaGoparopHas pabota CocTaBiATh ypaBHEHUS PEAKIMM
«CpaBHeHHe TIpo1ieccoB POTOCHHTE3A U XEMOCHHTE3A.
XEMOCUHTE3a» CpaBHUBATb XEMOCHHTE3
¢ (hOTOCHHTE30M
6.4 | DHepreTuueckuit AHas’poOHbIEe OpraHu3Mbl. Buibl PackpeiBath copep:kaHue TEPMUHOB U
o0OMeH — oposxenus. IIpoaykTel OpoxKeHUs U UX MTOHATUI: ATAbl SJHEPTETHYECKOTO
JUCCUMMWIALINS VICII0JIb30BAaHUE YETIOBEKOM. oOMeHa — MMOATOTOBUTENbHBIH,

AHa’poOHBIE MUKPOOPTaHU3MBbI KaK
00BEKTHI OMOTEXHOJIOTHU U BO30YIUTENN
0oJie3Hel.

OECKUCTIOPOAHBIN (aHAIPOOHBII),
KHUCJIOPOAHBIN (a3pOOHBIiT); TTUKOJIN3,
OpoxxeHue, OMOJIOTHYECKOE OKUCIICHUE




AspoOHBIC OpraHU3MbI. DTarbl
HHEPTreTUYECKOro OOMeHa.
[ToaroroBuTenbHeIM 31ar. ['mukonus —
OECKHCIOPOIHOE paclICIIIEHUE
TJIFOKO3BI.

buonorunyeckoe oOKHCICHUE, UIIH
KJIeTOYHOE JbixaHue. Poib
MUTOXOHJIPHUH B IIpOLIECCax
OMOJIOrMYeCKOro OKUCIICHUS.
[{uknuyeckue peakuuu.
OxucnutensHoe GochopunupoBaHue.
DHeprusi MeMOpaHHOTO TpagueHTa
npotoHoB. Cunre3 AT®: padota
poToHHON AT®-cuHTa3bI.
[TpeumyriecTBa a3poOHOTO MyTH
oOMeHa BEIIECTB Iepel aHaIPOOHBIM.
D PeKTUBHOCTD YHEPTETHUECKOTO
oOMeHa.

JleMoHCTpanyuu

[Toptpetsr: B. A. DHrensrapar,

IT. MuTtuen.

Tabmu1el U cxeMbl: « JHEPreTUIECKUil
00OMeEHY.

JlaGoparopHas pabota

«CpaBHEHHE TTPOIIECCOB OPOKEHUS U
JIBIXAHUS

(mprxanue), mukn Kpeobcea,
OKHUCIHTENBHOE (hochopuIHpoBaHUE,
POTOHHBIN TPATUCHT, IIPOTOHHAS
AT®-cuHTa3za.

[epeuncnsitb 0cOOEHHOCTH
HHEPTreTUYECKOro 0OOMEHa B KIIETKE.
OmnwuchIBaTh ATAIBI YHEPTETUIESCKOTO
oOMeHa (TOArOTOBUTEIBHBIH,
OCCKUCTIOPOAHBINA, KHCIIOPOIHBIN) U
CpPaBHUBATh UX MEXIY COOOIi.
XapakTepHu30BaTh PEaKIUH MINKOJIN3A,
OpoKeHUSs1, KJIIETOUHOTO JbIXaHHUS.
YcTaHaBIMBATh B3aUMOCBS3b MEXKILY
TJIMKOJIA30M, KIIETOUYHBIM JIbIXaHUEM H
cuHTe3oM Mosekyn ATO.

CocTaBisTh ypaBHEHHUSI OCHOBHBIX
ATAIOB YHEPreTUYECKOrO OOMEHA

B KJICTKE.

PaccuuThIBaTh SHEPTETUYECKYIO

3¢ (HeKTUBHOCTH TIIUKONIN3A U
OMOJIOTrMYECKOr0 OKUCIIEHUS.
Ha3zbiBaTh MCXO/IHBIE BEIIECTBA,
KOHEYHBIC MPOTYKTHI U YCIIOBHS
MPOTEKAHUS PEaKINil SHEPreTHIECKOTO
oOMeHa.

CpaBHUBATH 2HEPreTUYECKYIO () (HEKTHBHOCTH
OECKHUCIIOPOHOTO U

KHCJIOPOAHOTO 3TarloB KOHEUHbIE
MIPOJYKTHI M YCIIOBUS MTPOTECKAHUS
peaKIuii YHePreTHIEecKoro ooMeHa
HHEPreTHYecKoro oOMeHa

Tema

«Hacnencrsennas ungopmanus u

peanmzanusi €€ B KIIETKE

7.1

Peakun MaTpu4IHOI o
CHHTEC3a

2

PCaKL[I/II/I MaTpU4YIHOTO CUHTE3a.
HpI/IHHI/IH KOMITJICMCHTAPHOCTHU

PackpeiBath conepkanue TEPMUHOB U
MOHSATHM: T€H, TCHETHUUYECKUM KOJI,




B PEAKIUSIX MATPUYHOTO CUHTE3A.
Peanu3anms HacaeICTBEHHOM
uHpopmanuu. ['eHeTHIeCcKuit Ko, ero
cBoycTBa. TpaHnckpunuus —
Marpuunblid cuHTe3 PHK. TTpuniumns
TPAHCKPUIILINH: KOMIUIEMEHTapHOCTb,
AHTUIAPAJUICIbHOCTb,
acummeTpudyHocTh. Co3peBaHue
Marpuunblx PHK B aykapuotnueckoi
xietke. Hexkopupyromue PHK.
JlemoHcTpamuu

IToptper: H. K. Konbros.

Tabnuus! 1 cxemsl: «buocunres
oenkay, «'enernueckuii koa» Tpancnsauus u eé
JTamnkbl. YdacTue

tpancnoptHbix PHK B OnocunTtese
Oenka. YcioBusa OMocuHTE3a O€enKa.
Konuposanue amunokucnot. Pois
pubocom B OHOcHHTE3E OerKa.
JeMoHcTpauun

Tabuie! u cxeMmul: «kbHOCUHTE3
Oenkay, «I'eHeTHUEeCKUI KOO

KOJIOH (TPHILIET), CTON-KOJAOHBI,
MaTpula, MAaTPUYHBINA CUHTE3,
tpanckpunuus, PHK-noaumepasa,
MIPOMOTOP, CILNIAWCHUHT, HHTPOH, K30H.
XapakTepu30BaTh Peakuu MAaTPUIHOTO
CHUHTE3a, CBOMCTBA F'€HETUYECKOI0 KOJIa.
OnuceIBaTh ATAINbl TPAHCKPUIIIIUH U
TPAHCIISIMU; YCTaHABINBATh
B3aMMOCBS3b MATPUYHBIX pEaKIU

B KJIETKE; CXeMaTHYECKU U300paKaTh
MaTpUYHBIEC PEAKIINN TPAHCKPHUIILINU U
TPAHCIISAIUH.

Pemarp Ouonornyeckue 3a1a4u Ha
ompeieTICHUE TTOCIeI0BATEILHOCTH
nykieorusioB JIHK u MPHK, npumensis
3HAHUS O PEAKIHSIX MATPUIHOTO
CUHTE3a, TEHETUYECKOM KOJIE,
MIPUHIUIIE KOMIIEMEHTApHOCTH PackphIBaTh
COJIEpKaHUE TEPMUHOB U

MOHSTHIA: TPAHCIALUS, aHTUKOJIOH,
TPHK, amunoammn-TPHK-cunTeTasa
(xonaza), moaupudocoma (monamcoma).
XapakTepru3oBaTh CBOMCTBA
T€HETUYECKOr0 Koja.

OrnuchIBaTh TANbl TPAHCISAIAN U
CXEeMaTUYEeCKH N300pakaTb MaTPUUHBIC
pEeaKIMK TPAHCISIUH.

Pemars Ouonornyeckue 3a1auu

Ha onpeneneHne aHTuko1oHoB TPHK,
MOCJIEI0BATEIbHOCTH AMUHOKHUCIIOT

B MOJICKYJIe OeJIKa, TPUMEHSIS 3HAaHUS

0 peaKkIusiX MaTPUUYHOTO CUHTE3A,
TEHETUYECKOM KOJI€, IPUHITUTIC
KOMILIEMEHTAPHOCTH




7.2

Cuures Oenka

Tpancnsuus u e€ Tamnbl. YyacTue
tpancnoptabix PHK B OnocunTese
Oenka. YcioBusa OMocUHTE3a OenKa.
KoaupoBanue amunokucnot. Poib
pubocoM B OMOCHHTE3E OelKa.
JleMoHCTpanyuu

Taomuus! 1 cxemsl: «bruocunres
Oenkay, «l'eHeTHYeCKU KO

PackpeiBath cojiepkaHre TEPMUHOB U
MOHSATUIN: TPAHCIISIUS, aHTUKOIOH,
TPHK, amunoammn-TPHK-cunaTeTa32
(komaza), monuprbdocoma (Iosrcoma).
XapakTepru3oBaTh CBOICTBA
FeHETUYECKOro KOJIa.

OnuceIBaTh 3Talbl TPAHCIALIMU U
CXEMaTUYECKH N300pakaTh MaTPUUHBIC
peaKury TPAHCIISIIUY.

Pemarte Ononorudeckue 3a1aun

Ha onpeneneHue aHTuko1oHoB TPHK,
IMOCJIEJOBATEIIbHOCTH aMHHOKHUCIIOT

B MOJIEKYJIe Oelika, IPUMEHsISl 3HAHUS
0 peaKkIusX MaTPUYHOTO CUHTE3A,
T€HETUYECKOM KOJI€, IPUHIIUIIC
KOMILIEMEHTAPHOCTH

7.3 | MexaHu3mbl CoBpeMeHHbIE MPeCTaBICHUS PackpriBath copeprkaHne TEPMUHOB U
AKCIIPECCHUU T€HOB 0 cTpoeHuu reHoB. Opranuszanus MOHSTHI: OIIepaTop, ONEPOH,
reHOMa Y IPOKapHOT U SYKapHOT. CTPYKTYPHBIE T€HBI, IPOMOTOP,
Perynsius akTHBHOCTH T€HOB penpeccop.
y OpoKapuoT. ['unoresa onepona OnuceIBaTh CTPYKTYpPYy F'eHOMA
(®. Kako0, XK. Mano). MIPOKAPHOT; XapaKTepU30BaTh padboTy
MonekynspHble MEXaHU3MBbI SKCITPECCUHU MHAYIHUOEIBHOTO U penpeccrOenbHOro
TeHOB y 3yKapHoT. Poibs XxpomaruHa OIepOoHa.
B pPerysluu paboThl TeHoB. Perynsius Bo1aensTe CTpyKTYpHYIO U
O0OMEHHBIX IIPOLIECCOB B KIIETKE. PEryJIATOPHbIE YaCTH I'€Ha YKapHOT.
Kinerounsiii romeocras. JlemoHcTpauuu CpaBHMBaThH IPOLIECCHI SKCITPECCUU TE€HOB Y
Tabmuip! u cxemsl: «buocunTtes MPOKapUOT U IYKAPHUOT.
Oenkay, «['eHeTHYeCKuil KoI» XapakTepu3oBaTh THIIOTE3Y ONEPOHA
(®. XKaxo0, XK. Mano).
OnuchIBaTh MEXAaHU3M MOJACPKAHUS
KJIETOYHOT'O TOMEOCTa3a
7.4 | OCHOBBI BUPYCOJIOTHUH. Bupychl — HekeTouHbIe ()OPMBI KU3HU PackpbiBaTh conep:kanre TEPMUHOB U

WudopmanronHas

u o0nuratHble napa3utsl. CTpoeHue

MTOHSITUI: BUPYC, BUPHOH, CEP/ILIEBUHA,




ouosorus

IIPOCTBIX U CJIOKHBIX BUPYCOB,
pEeTpOBUPYCOB, OakTepro(daros.
Kuznennsiit nukn JJHK-conepxanmx
BupycoB, PHK-conepkamux Bupycos,
OakTepuodaro. O6paTHas
TPAHCKPHIIIIUS, PEBEPTA3a,

MHTErpasa.

BupycHbie 3a001eBaHHs Y€IOBEKA,
JKUBOTHBIX, pactenuii. CITA/I,
COVID-19, conuansHble U
MEAUIMHCKHIE MPOOIEMBI.
buonHpopMaTuka: HHTETpaIus |
aHanu3 Oonblux MaccuBOB («bigdatay)
CTPYKTYPHBIX OMOJIOTUYECKUX JAHHBIX.
Hanorexnonoruu B 6uonoruu u
meaunuae. [IporpaMmmupyemsbie
bynkun 6enxoB. CriocoObl 10CTaBKU
JICKapCTB.

JleMoHCTpanyuu

IToprper: 1. Y. iBaHOBCKMI.

Karcug, oOpaTHasi TpaHCKPUIIIHS,
peTpoBUpPYCHI, OakTepuodar, BUpYyC
nuMmMmyHoaeduiuta yenoseka (BUY),
IPUPOHO-0YaroBbie HH(EKINH.
XapakTepu3oBaTh BUPYCHI,
PETPOBUPYCHI U OakTepruodaru Kaxk
BHYTPUKJICTOYHBIX Mapa3uTOB
MPOKaPUOT U DYKApHUOT.

W3narath runoTe3bl 3BOJTIOIMOHHOTO
MPOUCXOXKACHUST BUPYCOB.
OnuceiBaTh MEXaHU3M B3aUMOJICHCTBUS
BHpYCa U KJICTKHU, HH()EKITMOHHBIH
BUPYCHBIH Ipoliecc.
XapakTepru3oBaTb MEXaHU3MBbI
BEPTHKAIBHON U TOPU30HTAIBHON
nepeaayn BUPYCoB; 3a00JIeBaHUS
JKUBOTHBIX U PACTEHUH, BbI3bIBAEMBIC
BUPYCaMHU.

HaseiBaTe BUpyCHbIEC 3a00€BaHHS,
BCTpEUaIoINecs Y 4YeJI0BeKa: TPUITI,

Tema

«KW3HEHHBIN UK KICTKHN

8.1

Ku3HeHHEBIN UK
KJIETKU

1

KiterounsIii UK, €ro nepuoas! U
perymsanus. UaTepdaza u MuTo3.
Oco6eHHOCTH MPOIIECCOB,
NpOTEKAIoIUX B HHTEpdase.
IToaroToBKA KJIIETKH K JEJIECHHUIO.
IIpecunreTnyeckui
(TOCTMUTOTUYECKUIT), CHHTETUYECKUI
Y TIOCTCUHTETUUECKUN
(MpeMUTOTUYECKUI) TEPUOIBI
uHTEepQa3bl.

JeMoHCTpanyu

Tabnuubl 1 cxembl: «Ku3HEHHBIN UK
KJIETKU», «MHUTO3»

PackpeiBaTh cosepxaHne TEPMUHOB U
MOHSTHIA: KIIETOYHBIN UK, HHTEepda3a.
[lepeuncnars nepuobl KUZHEHHOTO
LMKJIA KJIIETKU U XapaKTepU30BaTh
MIPOTEKAOIINE B HUX MPOLECCHI




8.2

MatpuuHblii CHHTE3
JHK. Xpomocomsl

Marpuunsiii cuate3 JJHK —
perutnkanus. [I[puHIUIBI perTKauu
JHK: koMIeMeHTapHOCTb,
MOJIYKOHCEPBATUBHBIN CUHTE3,
AHTUIIAPAJUIETbHOCTh. MEeXaHU3M peIIMKaALNH
JHK. XpomMocoMmsl.

Ctpoenue xpoMocoM. Temomepsl 1
TesomMepasza. XpoOMOCOMHBIN Habop
KJIETKU — KapUOTUIL. J{MIITONAHBIN 1
raruIouIHBIN HAOOPBI XPOMOCOM.
I'omonornynsie xpomocomsl. [lonoBsie
XPOMOCOMBI.

JlemoHcTpamuu

Tabmuuel 1 cxembl: «KHU3HEHHBIN UK
KJIETKN», «CTPOEHHE XPOMOCOM»,
«Pemmukanus JJHK».

O6opynoBaHue: CBETOBOIl MUKPOCKOIT;
MUKpoIrpenaparsl: «MHUTO3 B KIIETKax
KOpEIIIKa JIyKay.

JlaGoparopHas pabota

«M3yueHne XpoMOCOM Ha FOTOBBIX
MUKpOIIpenaparax»

PackpsIBaTh conepkaHue TEPMUHOB U
HOHATHUN: peruinKanus (peayriuKanms),
KOMILIEMEHTAPHOCTb,
aHTUIApPaAJIEIbHOCTD,
JHK-nonumepasa, Tenomepa, perimKauoHHas
BUJIKA, XPOMOCOMA,

XPOMOCOMHBIN HAOOP, HYKIEOCOMBI,
CECTPUHCKHME XpPOMATH/IbI, LIEHTPOMEPA,
KApUOTHUIL, TAIUIOUAHBIA U JUILIOUTHBII
HabOp XPOMOCOM, TOMOJIOTUYHBIE
XPOMOCOMBI, TTOJIOBBIE XPOMOCOMBI.
XapakTepu3oBaTh CTPOEHUE XPOMOCOM,
KapUOTHUIIOB OPTraHU3MOB.

[lepeuncnaTh MPUHIMIIBI PETUIMKAIIAN
JHK u naBath um coaepkarenbHyro
XapaKTEPUCTHKY.

OnuchIBaTh MEXaHU3M pEILTUKALIMT
JIHK.

CxemMaruuecku u300paxaTh CTpOCHHUE
MeTadazHOI XPOMOCOMBI.

Paznuuats XpoMOCOMBI

Ha MUKpoIpenaparax u
MUKpoQoTorpapusx

8.3

Jlenenve KIeTKU —
MHUTO3

Jenenne kneTku — muto3. CTaguu
MHUTO32 U IPOUCXOAAIINE B HUX
npoueccsl. Tunel muto3a. Kaprokunes
Y IUTOKMHE3. buonorunueckoe
3HAYEHUE MHUTO3a.

JleMoHCTpauuun

Tabmaunel 1 cxeMbl: «KU3HEHHBINA 1IHKII
KJIETKNY, «CTPOECHHE XPOMOCOM»,
«Perumkanus [JTHK», «Mwuto3». O6opynoBanue:
CBETOBOM MUKPOCKOIL;
MUKpoTpenaparsl: «MUTO3 B KIIETKaxX

PackpsIBaTh conepkaHue TEPMUHOB U
HNOHATHUI: MUTO3, Tpoda3za, MeTadasa,
aHagaza, Tenodasa, KApUOKHHES,
IIUTOKHHE3, BEPETEHO JICJICHUS,
MeTadazHas IIacTUHKa, 60po3aa
JIeTICHHUSL.

[TepeuncasiTe MOCIEIOBATEIHHOCTD
CTaJMii MHTO3a U OTIMCHIBATh
MPOMCXOISIINE Ha HUX Tporiecchl. CpaBHUBATH
0COOEHHOCTH MPOTEKAHUS

MHTO3a B PACTUTENILHBIX U JKHBOTHBIX




KOpEIIIKa JIyKa.

Jlaboparopnas pabota
«HaO:ro1eHre MUTO3a B KJIETKaX
KOHYHMKA KOpEIIKa JyKa (Ha TOTOBBIX
MHKpOTIperapaTax)»

KJIeTKax.

OOBICHATE OMOJIOTMYECKHI CMBICIT
MHTO3a.

Paznmuate cTagnm MuTo3a

Ha MUKpOIIpernaparax u
MUKpohoTorpadusix

8.4 | Perymsamus 1 Perymsius MUTOTHYECKOTO ITUKIIA PackpeiBath copepkaHue TEPMUHOB U
KU3HEHHOTO LIUKJIa kaetku. [Iporpammupyemast KieToqHas MOHATHUI: aronTo3, npojaudepanus,
KJIETOK ru0Oesb — aromnTo3. nuddepeHnrpoBKa.

Knerounoe sipo, XpOMOCOMBI, XapaKkTepu30BaTh PEryIIALUI0
(byHKIIMOHATIbHAS T€HOMHUKA. MUTOTUYECKOTO IUKJIA KIETKH.
MexaHU3MBI TPOTTUQEpaIHH, OOBSACHATH OMOIOTUYECKHI CMBICIT
mudepeHIIMPOBKY, CTApEeHUs U THOeNn 3arporpaMMHPOBAHHON KJIETOYHOU
kieTok. «Lludposast kieTka» — ru0esu — arnomnTo3a.
OouonH(popMaTHIECKUE MOEIN YcTaHaBIMBaTh B3aUMOCBS3b MEXKTY
(YHKIMOHUPOBAHUS KJIETKU. rOMEOCTa30M KJIETOK M UX THOEIBIO
JlemoHcTpamuu
Tabmuuel 1 cxembl: «KU3HEHHBIN UK
KJIETKN», «CTpOeHHE XPOMOCOM,
«Pernmukanus JTHK», «Muto3»

Tema «CTPOEHUE U ®YHKINN OPTTAHM3MOB»

9.1 | Opranusm kak enuHoe | 1 buonoruueckoe paznooOpaszue PackpeiBath copepxaHne TEPMUHOB U

OcJI0¢C

OpTraHHu3MOB. O,Z[HOKJ'ICTO‘IHBIC,

KOJIOHHAJIBHBIC, MHOTOKJICTOYHBIC OPraHU3MBI.

Oco0eHHOCTH CTPOSHUS U
KHU3HEIEATEIIEHOCTH OJHOKIETOUHBIX
opranu3MoB. bakrepuu, apxeu,
OJIHOKJIETOYHbIE TPHOBI,
OJTHOKJIETOYHBIE BOJOPOCIIH, IpYTHe
npoTHCThL. KOJTOHNANbHBIE OPTaHU3MBI.
B3anMocBsi3b yacTelt MHOTOKJIETOYHOTO
opranusmMa. TKaHU, OpTaHbl H CUCTEMBI
opranoB. OpraHusm Kak eJJMHO€ 1L1eJoe.
I'omeocras.

MOHSITHI: OPraHU3M, OpraH, OpraHelIbI,
CUCTEMa OpraHoB, anmnapar, yHKIIMOHAIbHAS
CUCTEMA, TOMEOCTa3.

[lepeuncnsars cTpyKTYpHO(YHKIIMOHATIbHBIE
4acTu

OJHOKJIETOYHBIX, KOJIOHHUAJIbHBIX,
MHOTOKJIETOYHBIX 1 MHOTOTKaHEBBIX
OpPraHU3MOB.

XapakTepu30BaTh OCOOEHHOCTH

CTPOCHUA U KU3HCACATCIIBHOCTHU
OJIHOKJIETOYHBIX OPTaHU3MOB,
KOJOHHAJIBHBIX, MHOT'OKJICTOYHBIX 1




JemoHcTpanuu

Tabmuie! 1 cxeMbl: «OTHOKIIETOUHBIC
BOJOPOCINY», «MHOTOKJIETOUHbIE
BOZIOpoCINY, «bakTepuny,
«IIpocteriumey, «Opraibl IBETKOBBIX
pacteHui», «CucremMbl OpraHoB
MTO3BOHOYHBIX KUBOTHBIX»,
«BHyTpeHHee CTpOeHUE HACEKOMBIX).
OOGopynoBaHue: CBETOBOM
MHUKPOCKOIT; MUKPOTIpETapaThl
OJIHOKJIETOYHBIX OPTaHU3MOB; )KUBBIC
AK3EMIUISIPhl KOMHATHBIX PACTEHUI;
repOapuu pacTeHui pa3HbIX

OT/IEJIOB; BJIAYKHBIC MPEapaTh
YKUBOTHBIX

MHOTOTKaHEBBIX OPTraHU3MOB.
CpaBHHBaTh MEXAY OO0
OJTHOKJICTOYHBIE, KOJIOHHAIbHbIEC,
MHOTI'OKJICTOYHBIC 1 MHOI'OTKAHCBBIC
OpraHu3Mbl

9.2 | Txkanu pacTeHuit Tkanu pacteHnid. TUIIBI paCTUTENBHBIX PackpsIBaTh conep:kaHue TEPMUHOB U
TKaHell: oOpa3oBarenbHasi, IOKPOBHaS, HOHATHUI: TKaHb, MUAEPMHUC, TPOOKa,
IIPOBO/SIILAs, OCHOBHAS, KOpKa, J1y0, IpeBecuHa, IpeBECUHHbIE
MexaHudeckasi. OcoOeHHOCTH BOJIOKHA, JTyOsIHbI€ BOJIOKHA, COCY/IbI,
CTpOEeHUS, PYHKIIMNA U PACIIOJIOKEHUS KaMEHHUCTBIE KJIETKU.
TKaHEW B OpraHax pacTeHUH. XapakTepHu30BaTh TUIIBI PACTUTEIBHBIX
JemoHcTpanu TKaHel: oOpa3oBareibHasl, MOKPOBHAS,
Ta0nuibl U CXeMBbI: IIPOBOAINAs, OCHOBHAs, MEXaHUYECKas;
«Tkanu pacrenuit», «Opraasl MIEPEYUCIIATh OCOOEHHOCTH UX CTPOEHUS
LIBETKOBBIX pacTeHui», «KopHeBbIe U BBINIOJIHSEMbIE (DYHKIMH
cuctembl», «CTpoeHue cTelmus»,
«CTpoeHHE TUCTOBOM TUIACTUHKN.
OOGopynoBaHue: KUBBIE IK3EMILISIPhI
KOMHATHBIX PaCTEHU; CBETOBOU
MUKPOCKOIT; MUKPOTpEnapaThl TKaHEeH.
JlaGoparopHas paboTa
«M3ydeHne TKaHe! pacTeHUIN»

9.3 | TkaHU )KUBOTHBIX U TKaHU )KMBOTHBIX U YeIOBeKa. THUIIBI PackpeiBath copep:kaHue TEPMUHOB U

YCIO0BCKa

’KUBOTHBIX TKaHEH: OIIUTCIINaJIbHaA,

TOHSTHI: SIIUTEIINM, CEKPET,




COEIMHUTEIIbHASL, MbILIICYHAs], HEPBHASL.
OcobenHoctu crpoenusi, pyHKIMHA 1
pacoIOKEHUsI TKAHEW B OpraHax
JKUBOTHBIX U YE€JIOBEKa.
JeMmoHcTpanuu

Tabmuiet 1 cxeMbl: «Tkanu
JKUBOTHBIX», «CKEJET YeI0BEKa,
«ITumeBapurenbHas cucreMay, «KpoBeHocHas
cucTeMay,

«/IprxaTenpHas cucrema», «HepBHas
cucreMay, «Koxa», «MpblieuHas
CHUCTEMAY.

O6opynoBaHue: CBETOBOI MUKPOCKOIT;
MHUKpOIIpenaparsl TKAaHEH.
JlaGopaTtopHnas pabota

«M3ydeHne TKaHEeN )KUBOTHBIX»

MBILLIEYHbIE BOJIOKHA, HEUPOH,
HEHUpOTus.

XapakTepHu30BaTh TKAHU )KUBOTHBIX U
YEJI0OBEKA: SIUTEIUAIbHAS,
COCIMHUTEINIbHAS, MBIILICYHAs], HEPBHAS;
NEPEYUCIATh OCOOCHHOCTH MX CTPOCHUS
U BBINIOJIHSAEMbIE (PYHKIMU

9.4

Opransbl. CucTeMBbI
OpraHoB

Opransbl. BereratuBHble 1
TreHEpAaTUBHBIC OPTaHbl PACTCHHIA.
Oprasbl ¥ CUCTEMBI OPTAHOB
JKUBOTHBIX U 4yesioBeka. OyHKIUU
OpraHOB U CUCTEM OpPIraHOB.
JeMoHCcTpanyuu

Tabmuie! 1 cxeMbl: «Oprassl
LBETKOBBIX pacTeHuii», «KopHeBbie
cuctembl», «CTpoeHue cTedmus»,
«CTpOoeHHE TUCTOBOM MIIACTUHKN,
«Ckener 4enoBekay,
«[IumeBapuTenbHast CHCTEMAY,
«KpoBeHocHas cuctemay,
«/JIpIxaTeapHas cucTeMa,
«BpiienurensHas cucremay, «HepBHas
cucreMay, « QHJIOKPUHHAS CHCTEMa.
O06opynoBaHHe: KUBBIE SK3EMIUISIPHI
KOMHATHBIX PaCTeHUI; repbapuu

PackpsiBaTh conepkaHie TEPMHHOB U
MOHSITUI: OpraH, KOpeHb, Mooer,
I[BETOK, TUIOJI, CEMs, TTOJIOBBIE JKENE3Hl,
TMIOJIOBBIE MTPOTOKH, KOITYJIATUBHBIC
OpraHbl, CHCTEMbI OPTaHOB.
XapakTepHu30BaTh BETETATUBHBIEC U
reHEepaTUBHbIEC OpPraHbl PacTeHUH,
COMAaTHYECKUE U PETYISITOPHBIE OPTaHbI
YKUBOTHBIX; IEPEUUCIIATH OCOOCHHOCTH
UX CTPOCHUS U BBHITIOJTHSIEMBIE () yHKIIHH.
YcTaHaBIMBATh B3aUMOCBS3H MEXKIY
CTPOCHHEM OPTaHOB U UX (PYHKITUSIMH.
PaznuuaTh BUIBI TKAHEH, OpraHsl U
CHCTEMBI OPTaHOB, B TOM YHCIIC
YeJI0BeKa, Ha MUKpOIIpenaparax,
BJIQKHBIX MIperaparax, repoapusx u
MHUKpopoTorpadusx, Tabaumnax,
MOJIEIISX M MYJISDKAX




pacTeHUH pa3HbIX OT/IEIOB; CKEIEThI
IIO3BOHOYHABIX ., KOJIJICKIIUN
0eCI03BOHOYHbBIX )KUBOTHBIX; BIAYKHbIC
npemnaparsl ) KUBOTHBIX, CKCJICT
YeJIoBeKa.

Jlaboparopnas pabota

«/3yueHne OpraHoB BETKOBOTO
pacTeHusI»

9.5 | Onopa tena Omnopa Tena opranuzmoB. Kapkac PackpeiBath copeprkaHue TEPMUHOB U
OpraHU3MOB pactenuii. CKkeneTsl OJHOKJIETOYHBIX U MOHSITUN: ONIOPHBIE CUCTEMBI, 000JIOUKHU
MHOTOKJIETOYHBIX KUBOTHBIX. KIIeTKU, GUOPHUILIBI, KapKac, Hapy>KHbII
HapyxHb1il 1 BHYyTPEHHUH CKEJIET. CKeJleT (XUTUHOBBIN MTOKPOB),
CrpoeHnue u TUIbI COeAMHEHUST KOCTEH. THJIPOCTATUYECKHI CKeJleT, BHYTPEHHUIA
JeMmoHcTpanuu CKeJIeT, KOCTHU (JUTMHHBIE, KOPOTKHE,
Tabmuie! u cxembl: «CTpoeHue IJIOCKHE), COeAMHEHUS KOCTEH,
ctebns», «CTpoeHue JIMCTOBOU HENOJIBUKHBIE (1LIBbI),
IUTACTUHKIY, «CKeNeT 4eoBeKay. MOJTYTIOABUKHBIE, TOABUKHbBIE
OOGopynoBaHue: CKENETHI (cycraBbl), OTIENBI CKeleTa
MMO3BOHOYHBIX; BJIAXKHBIE MpENapaThl MMO3BOHOYHBIX KUBOTHBIX: YEPETI,
JKUBOTHBIX; CKEJIET YEJI0OBEKa; OCEBOI1 CKeseT (MO3BOHOYHUK, TPYIHAs
PaKOBHHBI MOJUTFOCKOB; KOJUIEKIIUU KJIETKa, XOp/1a), Mosica KOHEYHOCTEH,
HACEKOMBIX, UTJIOKOKHUX CBOOO/IHBIE KOHEYHOCTH.
OnuceIBaTh HapyKHBINA U BHYTPEHHUI
CKEJIEThI )KUBOTHBIX, CTPOCHUE U THUIIBI
COCIMHEHUS KOCTEN.
YcraHaBiIMBaTh B3aUMOCBSI3H MEXKTY
CTPOECHHMEM OIOPHBIX CUCTEM U MX
(GYHKIIUSIMU B OPTaHU3ME.
9.6 | IBmxeHue JIBr>xeHHne opranu3MoB. JBrxkeHune PackpbiBaTh conep:kanre TEPMUHOB U
OpraHU3MOB OJTHOKJIETOYHBIX OPTaHU3MOB: MOHSTUI: BWKEHUE, IBUTATEIIbHBIC

amMEOO0UTHOE, KT'YTUKOBOE, PECHUYHOE.
JIBI/I)KCHI/IG MHOTI'OKJIETOYHBIX
pacTeHUH: TPOMHU3MBI U HACTHHU.
JIBI/I)KCHI/IG MHOTI'OKJIETOYHBIX

OpraHesuIbl, IBUKEHUE TPOCTEHUIITUX
(amE€6omnHOE, KTYTUKOBOE,
PECHUYHOE), JIBUKEHUE PACTCHUI
(TpONM3MBI, HACTUH ), MBIIIICYHBIC




JKUBOTHBIX U YEJIOBEKa: MBIILICYHAS
cuctema. Pednexc. CkeneTHbIC MBIIIIIBI
U ux pabora.

JleMoHCTpanyuu

Tabmune! u cxeMbl: «OIHOKIIETOUHBIE
Bogopociny, «IIpocrennmey,
«CTpoeHne MbIIIBDY, «MblIeuHast
cucreMa

CUCTEMBI (COKpPATUTEIIbHBIC BOJIOKOHIIA,
KOXKHO-MYCKYJIbHBIA MEIIOK, CKEJICTHAS
MYCKYJIaTypa), CKeJIeTHasi MBIIIIa
(MBITIIEYHOE BOJIOKHO, MHODHOpHILIA),
BBICIIHE JBUTATEIILHBIC IICHTPHI, paboTa
MBIIIT] (IBUTATENIbHASI, COMAaTHIECKasl),
MBIIIEYHOE YTOMIICHHE.
XapakTepu30BaTh BUJIbI JTBUKCHHUS
OJTHOKJICTOYHBIX U MHOTOKJIETOYHBIX
OpTraHU3MOB.

OnuceiBaTh CKEJIETHBIE MBIIIIIBI U UX
pabory.

YcTaHaBIMBaTh B3aUMOCBS3b MEXKITY
CTPOSHHUEM OMOPHBIX CUCTEM U
JIBIOKCHUSIMH OPTaHU3MOB

9.7

IIntaHnue opraHu3mMoB

IInranune opranusmos. Ilornomenne
BOJIbI, YIJIEKHUCIIOTO ra3za u
MUHEPAJIBHBIX BEIIECTB PACTCHUSMU.
ITuTanue >KxUBOTHBIX. BHYTpUIIOIOCTHOE U
BHYTPUKJIETOUHOE

nuuieBapenue. [Iuranne no3BOHOYHBIX
JKUBOTHBIX. OTIETIBI
MUIIEBAPUTENIBHOIO TPAKTA.
IInmeBapuTenbHBIE KETE3BI.
[TumeBapuTenbHas cucTEMa YeI0BEKa.
JeMoHCcTpanyuu

Talnuibl U CXeMBbI:
«KH1megHonoI0CTHEIEY,
«I[InmeBapurenpHas cucreMa», «Cxema
MIATAHUS PACTEHUI».

O6opynoBaHue: KUBBIE SK3EMILISPHI
KOMHATHBIX pacTeHHIl; 000pya0BaHNe
JUIsL IEMOHCTPALK TIOYBEHHOIO U
BO3JIYIIIHOTO MMUTAHUS PACTECHHUI,

PackpeiBath cojepkaHue TEPMHHOB U
MOHATUI: IUTaHUE, TUIICBAPCHHE,
MUIICBAPUTEITBHBIC BAKYOJIH, KUIIICTHAS
MOJIOCTb, MUIIIEBApUTENbHAS TPYOKa,
MUIICBAPUTETBHBIN TPAKT,
MUIIEBAPUTENbHBIE JKETIe3bl,
MTUTICBAPUTETBHBIC COKH.
XapakTepu30BaTh MUTaHUE KUBOTHBIX;
BHYTPHUIIOJIOCTHOE ¥ BHYTPUKJICTOYHOE
MUIIeBapeHueE.

Pa3znuyath Ha n300paxeHusx (cxemax,
TabNIuIax, MyJIsHKaX) OTIEIbI
MUIICBAPUTEITHFHOTO TPAKTA U
MUIIEBAPUTENBHYIO CUCTEMY YeJIOBEKa.
YcTaHaB/IMBAaTh B3aUMOCBSI3U MEXKTY
CTPOEHUEM OPTaHOB MHIIEBAPECHHUS




pacIIeIuieHus Kpaxmaia U OesIkoB
1oJ| IeHCTBHEM (DePMEHTOB

9.8 | [IpIxaHue OpraHu3MoB Jpixanue opranu3MoB. Jlpixanue PackpeiBath conep:kaHue TEPMUHOB U
pacTeHuil. J{pIxaHue KUBOTHBIX. MOHATHUI: pIXaHue, T y3ust, KOKHOE
Juddy3us ra3oB yepe3 NOBEPXHOCTb JbIXaHUE, OPraHbl JbIXaHMs,
kieTku. KoxkHoe npixanue. JIbIXaTEIIbHbIE IBUKCHUS, IbIXaTCIIbHBIN
JlbIxarenbHas IOBEpXHOCTh. XKabepHoe LEHTP, JErOYHbIe 00BbEMBI, )KU3HEHHAs
U JIErOYHOE JibIXaHue. /pixanue E€MKOCTh JIETKUX.
II0O3BOHOYHBIX )KUBOTHBIX M YEJIOBEKA. XapakTepHu30BaTh JbIXaHUE PACTCHUI;
OBOJIIOLMOHHOE YCIOXKHEHUE CTPOSHUS JIbIXaHHE )KUBOTHBIX U YEJIOBEKA.
JErKUX MO3BOHOYHBIX JKUBOTHBIX. OnuceIBaTh HBOIIOLMOHHOE
JlpIxarenpHas cucTeMa 4enoBeka. MexaHnusm YCIIO)KHEHHUE CTPOCHHUSI JIETKUX TIO3BOHOYHBIX
BEHTWISILIMM JIETKUX y NTHUL] JKUBOTHBIX.
Y MJIEKOIIMTAOINX. Perymsanus PaznmuaTh Ha H300paXeHUsAX (CXxeMax,
JbIXaHus. J{pIxaTeabHble 00BEMBI. TabIUIax, MyJISKaxX) JbIXaTeIbHYIO
JleMoHCTpanyuu CHUCTEMY YEJIOBEKA.
TaGnuubl u cxemsl: «/lpIxarenbHas OnuceiBaTh MEXaHU3M BEHTWIALIUU
CHUCTEMAY. JErKUX y NTUL U MIIEKOITUTAOIIHX.
Ob6opynoBanue: 000py10BaHNE YcraHaBIMBaTh B3aUMOCBSI3U MEXKILY
JUISl IEMOHCTPALIMN OIBITOB CTPOCHHMEM OPTaHOB JIBIXaHMS U UX
10 U3MEPEHUIO )KU3HEHHOU EMKOCTH (GYHKLIHSMU B OpraHu3Me
JETKNX, MEXaHU3Ma JbIXaTEIbHBIX
JBIDKCHUN

9.9 Tpancnopt BemecTs TpaHcnopT BEMECTB y OPraHU3MOB. PackpsIBaTh conep:kaHre TEPMUHOB U

Yy OPraHU3MOB

TpaHCTIOPTHBIE CUCTEMBI PACTEHUH.
TpaHCOPT BELIECTB y JKUBOTHBIX.
KpoBeHocHas cuctema u e€ oprassl.
KpoBeHocHas crcteMa mo3BOHOYHBIX
’KUBOTHBIX U yenoBeka. Cepue,
KPOBEHOCHBIE COCY/IbI U KpOoBb. Kpyrn
KpOBOOOpaIeHus. DBOJTIOINOHHBIE
YCIIOKHEHHUS CTPOCHHSI KPOBEHOCHOM
CUCTEMBI TO3BOHOYHBIX KUBOTHBIX.
PaboTa cepana u e€ perynsimus.

MOHATHUI: TPAHCIIOPT BELIECTB,
TPAHCHOPT y PacTEHHI, KPOBEHOCHAs
cucTeMa JKUBOTHBIX, KPOBb, IJ1a3Ma,
(hOopMEHHBIE PJIEMEHTHI,
KpoBOOOpaIleHue, Kpyra
KpOBOOOpAIeHUS, CEPCUHBIN ITHKT,
mumdooOpamienue, mumda,
auMaTHYECKHE COCYbI,
auM@aTudecKue y3ibl, BHYTPEHHSSA
cpefia OpraHu3Ma.




JeMmoHcTpanu

Tabmuret 1 cxeMbl: «Oprassl
IIBETKOBBIX pacTeHuii», «KopHeBbie
cuctembl», «CTpoeHue cTe0ms»,
«CTtpoeHue JIUCTOBOM MIIaCTUHKUY,
«KpoBeHocHas cuctemay,
«KpoBeHOCHBIE CHCTEMBI TO3BOHOYHBIX
JKUBOTHBIX)

XapakTepu30BaTh TPAHCIIOPT BEIIECTB
y pacTeHHI 1 OECTIO3BOHOYHBIX
KUBOTHBIX.

OnuchIBaTh KPOBEHOCHYIO CUCTEMY
’KHBOTHBIX U YeloBeKa. Pazinmuarh Ha
M300pakeHUsIX (CXxeMax,

TaOIUIaX, MYJISHKAX ) KPOBEHOCHYIO H
TMM(ATHIECKYIO CHCTEMY YeJI0BEKa.
YcTaHaBIMBaTh B3aUMOCBSI3H

MEXy CTPOCHHUEM OPraHOB
KpoBOoOOparieHus u ux GpyHKuusaMu

B OpTaHU3Me

9.10 | Boizenenue y Beinenenue y opranusmoB. Beigenenue PackpbIBaTh cozepkaHie TEPMUHOB U
OpPTraHU3MOB y pactenuii. Beiienenue y ;kWBOTHBIX. MOHATHUI: BBIACTICHHUE, TyTTAIHS,
CoxparutenbHble Bakyosid. Oprassl JMCTOMNAJ], COKPAaTUTEIbHbBIE BAKYOJIIH,
BbIZIesIeHUs. DUIIbTpanus, CeKpenus u M3BUTHIC KaHAJIBIIBI, 3BE3UATHIC
00paTHOE BCachIBaHHE KaK MEXaHU3MBI KJICTKH, BbIJICIUTENbHBIE TPYOOUKH,
paboTbl opranoB BeigeneHus. CBs3b MaJIBITUTHEBBI COCY/IbI, TOYKH,
MIOJIOCTH TeJa C KPOBEHOCHOU U MOYETOYHHUK, MOYEBOH Iy3bIpb,
BBIJICIUTEIIEHOW CUCTEMaMH. HedpoH, Moya.
Beinienenue y mo3BOHOYHBIX KHBOTHBIX XapaKkTepHu30BaTh MPOLIECC BbIACICHUS
u yenoseka. [louku. Ctpoenue u Y PaCT€HHH U )KUBOTHBIX.
(byHKIMOHUPOBaHUE HE(POHA. PaznuuaTh Ha H300paxeHusx (cxemax,
O0pa3oBaHre MOYH y YeJIOBEKA. TabyInLax, MyJIsKax) BbIACTUTEIbHYIO
JlemoHCcTpanun CHCTEMY YeJlOBeKa.
Tabnuubl u cxembl: «BeraenurenpHas OmnwuchBaTh MEXaHU3M
cucTemMa ¢byHKIMOHMPOBaHUS He(pOHa; mpolecc
00pa3oBaHUs MOYH.
YcTaHaBIMBaTh B3aUMOCBS3H
MEXy CTPOCHHUEM OPTraHOB
BBIJICJIEHUS U UX QYHKIUAMU
B OpraHu3Me
9.11 | 3amwuTa y opraHu3mMoB 3ammra y OpraHu3MoB. 3amuTa PackpbIBaTh cosepkaHre TEPMUHOB U

Yy OJHOKJIETOYHBIX opraHn3mMoB. Criopbl

MOHSATHUI: KarcyJia, SHI0CNOopa, UCTA,




OakTepuil ¥ MUCTHI TPOCTCUIIINX.
3amura y MHOTOKJIETOUHBIX PACTEHUM.
Kyrtukyna. Cpencra naccuBHOM U
XUMHUYECKOH 3aUThl. DUTOHLIUIBI.
3amuTa y MHOTOKJIETOUHBIX
JKUBOTHBIX. [IOKpOBBI 1 HX
MIPOM3BOJIHBIC. 3alIUTa OpraHu3Ma

ot 6one3nelt. IMMyHHas cucrema
yesoBeka. KiaeTouHslil 1 ryMopaibHbIN
UMMYHUTET. BpoX1EHHBIN U
PpUOOPETEHHBIN CIeITUPUISCKUNA
UMMYHUTET. Teopusi KIIOHATbHOCEIEKTUBHOTO
ummynurera (I1. Dpnux,

®.M. bepuer, C. Toneraaa).
BocnanurenbHble OTBETHI OPraHU3MOB.
Posnb BpoXaI€HHOTO UMMYHHUTETA

B Pa3BUTUU CHCTEMHBIX 3a00JICBaHUM.
JleMoHCTpanyuu

Tabmumel u cxemsl: «Koxa,
«mmynuTeTY, «CTpOoeHHE CTEOIIY,
«CTpOeHUEe TUCTOBOM MIIACTUHKIY

KYTHUKYJIa, CPEACTBA IaCCUBHOM
3aIIHUTHI, CPEACTBA XUMUYECKOM
3alIUThI, KO>)KHbIE IOKPOBBI,
MMMYHHUTET, IMMYHHAasl CICTEMa,
aHTUT€H, aHTUTEJIO.

XapaKkTepu30BaTh BUJIbI 3AIIUTHI

Y OIHOKJIETOYHBIX U MHOT'OKJIETOYHBIX
OpPIraHU3MOB.

OnuchIBaTh CTPOEHUE KOKHBIX
MOKPOBOB U MX MPOU3BOIHBIX.
PaznuuaTh Ha H300paxeHusx (cxemax,
TabJInLax, MyJIsKax ) Opraibl
MMMYHHOH CHCTEMBI YeJIOBEKa.
YcTaHaBIMBaTh B3aUMOCBSI3H MEXKILY
CTPOECHUEM OPraHOB 3aIIUThI U UX
(GYHKIUSAMHU B OpraHu3Me

9.12

Paznpaxumocts
U PeryJsius
Yy OPraHU3MOB

PazipaxkxuMoCTh B peryIIsius

y OpranusMoB. PaznpakuMocThb

Y OJHOKJIETOYHBIX OPTaHU3MOB.
Takcucel. Pa3npa)xuMocTh U perynsius y
pactenuii. PocToBbIE BEIIECTBA U UX
3HaYEHHE.

Hepsnas cucrema u pediaeKkTopHas
perynsnus y >KuBoTHbIX. HepBHas
cucTema U e€ OTAelbl. DBOJIOLUOHHOE
YCIIO)KHEHUE CTPOSHHS HEPBHOM
CUCTEMBI y KUBOTHBIX. OT/IEIBI
TOJIOBHOT'O MO3Ta MO3BOHOYHBIX
XKUBOTHBIX. Pediiekc u pednexkropHas

PackprIBaTh conepkaHue TEPMUHOB U
HOHATHUI: pa3ApakKUMOCTh, pETyIsAIus,
TaKCHUCBHI, POCTOBHIE BEIIECTBA
(aykcuHBI), HEpBHAsI cUcTeMa, pedieKTOpHas
perymsius, pedexc,

peduexTopHas nyra, nepeaHui Mo3r,
IIPOMEKYTOUHBIN MO3T, CPEIHUI MO3T,
MO3K€4OK, IPOJI0JITOBAaTHIN MO3T,
BEreTaTHBHASI HEPBHAS CHCTEMA,
ryMopaJibHasi peryJsiiusi, FOpMOHBHI,
SHJIOKPUHHAS CUCTEMA,
TUIIOTaJIaMOTUIo(gu3apHas CuCTeMa.
XapakTepru30BaTh Pa3apPaKUMOCTh




nyra. be3yciioBHbBIE U YCIIOBHBIE
pedIIeKCHI.

I'ymopasibHast perynsuus u
SHJOKPUHHAS CUCTEMA >KUBOTHBIX U
yesioBeka. JKenes3bl SHIOKPUHHON
CUCTEMBI U UX TOPMOHBI. [lelicTBre
TOPMOHOB. B3auMocCBs3b HEPBHOU U
SHJIOKPUHHOUN CUCTEM.
['unortanamorunoduzapHas cucrema.
JleMoHCTpanyuu

[Toptpert: N. II. 11aBnoB.

Tabmune! u cxemsl: «CTpoeHue
ruapb», «CTpoeHHE ITaHAPUNY,
«BHyTpeHHee cTpoeHuE J107K1EBOTO
4yepBs», «HepBHas cucrema poioy,
«HepBHas cuctema JISITyukm,
«HepBHas cucrema

MMPECMBIKAOIIHUXCS», <<H€pBHa$I CHucCTeMa IITUuI,

«Hepsnas cucrema
MIIeKONUTaoImX», «HepBHas cucrema
YenoBeKa», « JHJAOKPHHHAS CHCTEMA,
«Pednexcy.

OO6opynoBaHHUE: MOJIETTH TOJOBHOTO
MO3ra pa3JINyHbIX JKUBOTHBIX

Y OJTHOKJIETOYHBIX OPTaHU3MOB U
PeIIEKTOPHYIO PETYIISIIHIO

Y )KHBOTHBIX.

Paznuyarh Ha n300paxkeHmsIX (cxeMax,
Ta0IMIaX, MyJSDKaX ) HEPBHYIO CUCTEMY
1 €€ OTIEbI; OT/IEJIBI TOJJOBHOIO MO3ra
IMO3BOHOYHEIX KHBOTHBIX.

OnuceIBaTh TYMOPATBHYIO PETYIISIIHIO
Y )KHBOTHBIX.

Pa3znuyarh Ha n300paxeHusx (cxemax,
Tabyuuax, MyJsKax) SHIOKPUHHYIO
CUCTEMY )KHBOTHBIX U YEJIOBEKA.
Ha3zwiBath jxemne3pl SHAOKPHUHHOM
CHUCTEMBI YEJIOBEKa M BhIpaOaThIBacMbIC
UMHU TOPMOHBI.

OnuceBaTh ACHCTBHE TOPMOHOB.
YcTaHaBIUBaTh B3aMMOCBSI3U MEXKTY

CTPOCHHMEM OPTaHOB HEPBHOMU U SHJIOKPUHHOMN

CHCTEM U UX (PyHKIUSIMH

B OpraHM3Me.

XapaKkTepHu30BaTh 3BOIOLIUOHHOE
YCIIO’)KHEHUE CTPOECHMSI HEPBHOM
CUCTEMBI y KUBOTHBIX

Tema «PASMHOXEHUME U PA3SBUTUE OPI"TAHU3MOB»
10.1 | ®opwmsl pazmMHOXKeHHsT | 1 @OpMBI pa3sMHOKEHHS OPIraHU3MOB: PackpsIBaTh conep:kaHue TEPMUHOB U
OpraHu3MOB Oecrniosioe (BKJIOYasi BET€TATUBHOE) U MIOHATUI: Pa3MHOXKEHUE, IIPOCTOE

nosioBoe. Buspl 6ecrionoro
Pa3sMHOKEHUs: TOYKOBAHUE,
cropyJsiuus, pparMeHTaIus,
KJIOHUPOBAHHE.

JeMoHCTpanyu

Tabnuup! 1 cxembl: «BereratuBHoe
pa3MHokeHuey, «Tumpl 0ecrnosoro

JieJIeHre, TOYKOBaHUE, CIIOPYJIALUS,
BEreTaTHBHOE Pa3MHOXKEHHE,
¢dbparmeHTaIys, KIOHUPOBAHUE, FTAMETHI,
criepMaro30u ] (CiepMuit), SIeKIIeTKa,
3UroTa, KOHbIOT ALK

[TepeuncnsaTe ocobeHHOCTH 0eCronIoro
Y TI0JIOBOT'O Pa3MHOKEHUSI OPTaHNU3MOB.




Pa3MHOXKCHU, «Pa3MHOXeHE
XJIaMUJ0OMOHAaIabI», «Pa3zMHOXKEHHE
OBIJICHBI», «Pa3MHOXeHHE TUAPBD»

XapakTepu30BaTh CYIIHOCTh U (POPMBI
0ecroJoro pa3MHOKEHUS! OPraHU3MOB;
OnosIoruuecKoe 3Ha4eHUe OEcroIoro
Pa3MHOKCHHSI.

Paznmuuats criopy kak
CICIUATN3UPOBAHHYIO KIICTKY,
HpeIHa3HAUYCHHYIO JUIsl 0ECIIOI0ro
Pa3MHOKEHHUS, U CIIOPbI OAKTEPUi.
OOBSACHATH MPEUMYIIECTBA ITOJIOBOTO
pa3sMHOXKEHHUs HaJl OecrobiM. PacKkpeIBaTh posib
KJIOHUPOBaHHS

B CEJICKIIMHU M CEIbCKOM XO03SHCTBE

10.2

ITonosoe
Pa3MHOKEHHE.
Meiio3

[Tonosoe pa3zmHuoxkenue. [Tonossie
KJIETKH, Wik TaMeThl. Metio3. Ctaguu
meio3a. [loBeaenne xpomocom

B Meio3e. Kpoccunrosep.
buonornueckuii CMBICIT MeHo03a 1
MOJIOBOTO Ipouecca. Meito3 u ero
MECTO B JKM3HEHHOM IIMKIIE
OPraHU3MOB.

JeMoHcTpauun

Tabnuie! U cxeMbl: «MeHo3y,
«XPpOMOCOMBI»

PackpbIBaTh conep:kaHue TEPMUHOB U
IOHSTHI: Mei103, OMBAJICHTHI,
KPOCCUHIOBEp, UHTEPKHUHE3,
HE3aBHCHUMOE paclpe/IeIeHHE;
KPOCCUHIOBED.

PaznmuaTh Ha H300paXeHUAX (CXeMax,
TabNInIax ) U MUKpOIIpenapaTax 3pesbie
MIOJIOBBIE KJIETKU MJIEKOMUTAIOLIUX U
OpraHbl pa3MHOKEHHS BBICIIUX
pacTeHui.

PackpsIBaTh CyIIHOCTH M€103a,
XapaKTepU30BaTh €ro OTAEIbHbIE
CTa/IuN.

Omnpenensats MecTo Melo3a

B KU3HEHHBIX [IUKJIAX Pa3JIMYHBIX
OpraHU3MOB.

OOBACHATH OHMOJOTUYECKHI CMBICIT
KPOCCHUHTOBEpA, OMUCHIBATH €r0
MEXaHU3M.

CpaBHHBaTh MEHO3 C MUTO30M;
pasnuyaTh OTJEIbHbIE UX CTAIUN

Ha MHUKpOIIpenapaTax u H300paxeHMsIX




(cxemax, TabnuIax).
PackpbiBaTh SBOIOIIMOHHOE 3HAUCHUE
MI0JIOBOTO PA3MHOYKEHHSI OPTaHU3MOB

10.3 | 'amerorenes. [TpenzapoapliieBoe pa3BUTHE. PackpbIBaTh conepkaHre TEPMUHOB U
Ob6pa3zoBanue u ["ameTorenes y »kuBoTHBIX. [losioBBIE HOHATHUI: raMEeTOreHe3, ClIepMaTOreHes,
pa3BUTHE NIOJOBBIX xene3bl. OOpa3zoBaHue U pa3BUTHE 00TeHe3, CEMEHHHKH, SUYHUKH,
KJIETOK HOJIOBBIX KJeToK. CriepmMaToreHes u CIepMaTOrOHUH, CIIEPMATOLUTHI,

ooreHe3. CTpoeHHE MOIOBBIX KJIETOK. CHiepMaTH/Ibl, CTIEPMATO30U/IHI,
Omio10TBOpEHNE U YMOPHOHAIIBHOE OOT'OHHMH, OOLIUTBHI, OJISIPHBIE TEJbLIA,
pa3BuTHe XKUBOTHBIX. CIIOCOOBI AULEKIIETKA, aKpOCOMA.
OIJIOJJOTBOPEHUS: HAPY)KHOE, [TepeuncasaTh cTauu raMeToreHesa
BHyTpeHHee. [lapreHorenes. Y JKUBOTHBIX.

JlemoHCcTpanun OnuceIBaTh Ipolecc raMeToreHesa u
Tabmuubt u cxemsl: «['ameroreHesy, €ro MePHUO/IbI, CTPOCHUE TTOJIOBBIX
«CtpoeHue sIMIEeKIeTKH U KJIETOK.

CIIEpPMAaTO30M1a». PaznmuaTh ocoOeHHOCTH
OO6opynoBaHue: CBETOBOM MUKPOCKOIT; criepMaToreHe3a 1 0oreHesa.
MUKpPOIpEnapaThl SHIEKIETOK U OmnwuchIBaTh MPOIECCHl OCEMEHEHUS U
CIIEPMATO30M/10B. OIJIOJJOTBOPEHMUSI, pPa3Hble BApHAHTHI
JlaGopatopHnast pabora «3yuenue MapTeHOTeHEe3a

CTPOEHUS TOJOBBIX KJIETOK Ha TOTOBBIX

MHUKpOIpenapaTax

10.4 | UnauBuyanbHOE WuauBHyanbHOE pa3BUTHE PackpbIBaTh cosepkaHre TEPMUHOB U
pa3BuTHe OpraHU3MOB (OHTOT'€HE3). MTOHATUI: OIUIOJOTBOPEHHUE, 3UT0TAa,
OpPTraHU3MOB — OMOpHOJIOTHs — HayKa O pa3BUTHH O1acTomep, aKpOCOMHasi peakus,
OHTOT'€HE3 opranu3MoB. Mop@doreHnes — ojiHa IIPOHYKJIEYC, TapTEHOT€HE3,

U3 TJIaBHBIX MPOOJIEM SMOPHOIOTHH.
Konnenmus MmopporeHoB u Moaenu
Moporenesza. Ctaguu sMOproreHes3a

’KUBOTHBIX (Ha mpumepe Jrymkn). Jpobnenue.

Tumns! 1pobneHus.
[eTrepmuHupOBaHHOE U
HEJIEPMUHUPOBAHHOE JIPOOIICHHE.
bnactyna, Tunel Giacrtyi.

sMOpuoreHes, ApobdiaeHue, 6iacryna,
MOpYyJIa, racTpyJia, HerpyJa,

OpraHoreHes, SKToJiepMa, Me30/IepMa, Xop/a,
KHIIIeYHas TpyOKa.

Omnpenensats SMOPUOHABHBIN MTEPHO.T
pa3BHUTHS OpraHW3Ma M ONHUCHIBATH
OCHOBHBIE 3aKOHOMEPHOCTH

TpoOJeHust — 00pa3oBaHue




OcobenHocTH IpoOIeHUs
MJIEKONUTAIOIINX. 3apOAbIIIEBbIE
JIUCTKH (TacTpyJsius). 3aKimaaka
OpraHOB U TKAHEW U3 3aPOJIbIIIEBBIX
JTMCTKOB. B3aumHoe BiausiHME YacTeil
Pa3BUBAIOIIETOCS 3apO/IbIIa
(amOpuroHanbHas UHAYKITUSA). 3aKiIaaKa
IJIaHa CTPOEHUS )KUBOTHOTO KaK
pe3yNbTaT HepapXUYeCcKuX
B3aMMO/JICHCTBUI '€HOB. Biusinue

Ha SMOpHOHATIBHOE Pa3BUTHE
pa3anyuHbIX (PAKTOPOB OKpPYKAIOIIEH
CpEIbL.

JleMoHCTpanyuu

[Toptpert: X. llIneman.

Taomuue 1 cxembl: «OCHOBHBIE CTaIUU
OHTOT€HE3a».

O6opynoBanue: moaens «Lluki
Pa3BUTHUS JISTYIIKI

OJIHOCJIOITHOTO 3apO/iblilia — 0JacCTyIbI;
3aBUCUMOCTH X0J1a IpOOJICHUS

OT KOJIMYECTBA KEJNTKA B AUIEKIIETKE;
racTpyJsiLUIO U OPraHOTE€HE3.
OOBscHATD dTanbl AU hepeHITUPOBKU
TKaHel, 00pa3oBaHusl OPraHOB U CUCTEM
OpraHoB.

XapakTepu3oBaTh PETYJISALUIO
AMOPUOHAIILHOTO Pa3BUTHS,
JETEPMUHALUIO U SMOPHOHAIbHYIO
WHAYKINIO; TeHETHYECKHI KOHTPOJIb
pa3BUTHSL.

O60CHOBBIBATH BPEIHOE BO3/CHCTBHE
Ta0auHOTo JIbIMa U AJIKOT0JIs HA X0
SMOPUOHAIILHOTO U
MOCTAIMOPHUOHAIBHOTO PA3BUTHS
OpraHu3Ma 4eiaoBeKa

SHTOJIEPMA, 1IeJIOM, HepBHAs TpyOKa,

10.5

Pocr u pa3zeutne
JKUBOTHBIX

Poct 1 pa3BuTHE KUBOTHBIX.
[TocTaMOpHOHANBHBIN TEPHOA.

[TpssMoe u HEenpsiMOe pa3BUTHE.
Pa3Butue ¢ meramopo30M y 0€CrIO3BOHOYHBIX
Y TIO3BOHOYHBIX

KUBOTHBIX. bronornyeckoe 3HaueHue
IPSIMOTO U HETIPSIMOTO Pa3BHUTHUS, HX
pacripocTpaHeHue B npupoje. Tursl
pocTa KUBOTHBIX. DaKTOPHI pETyISAIUT
pocTa KUBOTHBIX U yenoBeka. Ctanuu
MOCTAIMOPHUOHAIBHOTO PA3BUTHS Y
YKUBOTHBIX U 4esoBeka. [leprois
OHTOTeHe3a yenoBeka. CtapeHue u
CMepTh KaK OMOJIOTHYECKUE MPOLIECCHI.
JleMoHCTpanyun

PackpeiBaTh cosepxaHue TEPMUHOB U
MOHSATHN: OHTOICHE3,
MIOCTAIMOPHUOHAIBHOE Pa3BUTHE,
MeTamop(o3, TMYNHKA, POCT, CTApEHUE, CMEPTh.
XapakTepu3oBaTh TOCTIMOPHUOHAITBHBIN
NIEPHUOJ] Pa3BUTHS OPraHU3Ma U €T0
OCHOBHBIE (DOPMBL.

XapakTepHu30BaTh MPSIMOE PA3BUTHE U
€ro Mepuo/ibl.

W3narate conepxanue TEOpUn
CTapeHusi OpraHU3MOB.

OOBACHATH OMOJTOTUYECKHI CMBICIT
pa3BUTHA ¢ METaMOP(PO30M




Ta6mump! u cxemsl: «IIpsmoe u
HEMpsiMOe pa3BUTUEY, «Pa3Burtue
MaMCKOro xyka», «PazBuTue capanum,
«Pa3BuTHe JIArymKn».

[TpakTnueckas pabota

«BpIsiBIEHUE TPU3HAKOB CXOCTBA
3apOJIbIIIEH TO3BOHOYHBIX KUBOTHBIX)

10.6

PasmHoOxeHue 1
pa3BUTHE PACTECHUI

Pa3sMHOKEHME U pa3BUTHE PACTEHUM.
I"ametodut u copodut. Meiios

B JKU3HEHHOM IIMKJIE PACTCHUM.
O6pa3oBaHue crop B mpoliecce Meio3sa.
I'ameTorenes y pactreHui.
Omio10TBOPEHHUE U pa3BUTHE
pacTUTENIbHBIX OPraHU3MOB. J[BOMHOE
OIUIOJOTBOPEHHUE Y LIBETKOBBIX

MexaHu3Mbl peryssiiuu OHTOTeHEe3a
Y PaCTE€HUI U )KUBOTHBIX.
JeMoHcTpauun

[Toptper: C. I'. HaBamuH.
Tabauub! U cxeMbl: «J{BoliHOE
OIJIOIOTBOPEHUE Y IBETKOBBIX
pacteHui», «CTpoeHue cemMsiH
OJHOJOJBHBIX U JBYAOJBbHBIX
pacTeHui», « Ku3HEHHBIA LUK
MOPCKOM KaIryCTbD», «’KU3HEHHBIN
LUK MXa», «KU3HEHHBIA LUK
ManopoOTHUKAY, « KU3HEHHBIN UK
COCHBI».

JlaGopaTtopHnast pabota

«CTpoeHHe OPraHOB Pa3MHOKEHUS
BBICHIMX PACTEHUN»

pactenuii. O6pa3oBaHue U pa3BUTHUE CEMEHHU.

PackpbiBaTh conep:kanre TEPMUHOB U
MOHATHI: TaMETO(PUT, CIOPOQHUT,
aHTEPHUIUU, APXETOHUH, 3aPOCTOK,
Meracropa, 3apOoJIbIIIEeBbIil MEIIIOK,
CHUHEPTHJIbl, aHTUIIOIbI, MUKPOCTIOPA,
MBUIBLIEBOE 3€PHO, IBOMHOE
OIJIOIOTBOPEHUE, POCT, MEPUCTEMA,
KaMOu, epuo/ibl OHTOTeHe3a
LBETKOBBIX PAaCTEHHI. XapaKTEpU30BaTh
0COOCHHOCTH

0€cI10JI0r0 U MOJI0BOI0 Pa3MHOXKEHUS
[[BETKOBBIX PaCTCHUH.

Briaensite 0cOOEHHOCTH MPOTEKAHUS
raMeToreHe3a y IBETKOBBIX PaCTeHHI.
OnuceiBaTh MPOLECC IBOHHOTO
OIUIOJJOTBOPEHHUS Y IIBETKOBBIX
pacTeHu U OOBSCHSITH €ro
MIPEUMYIIIECTBA MO CPABHEHUIO

C OTIOZOTBOPEHUEM Y CTIOPOBBIX U
rOJIOCEMEHHBIX

Tema «I'eHeTnka — HayKa O HACJICACTBCHHOCTU U U3BMCHYUBOCTU OPTraHU3MOB»

11.1 | Mcropus craHosnenns | 1

‘ HCTOpI/IH CTaHOBJICHUA U PA3BUTUA

’ PackpsIBaTh conepkaHne TEPMUHOB U




U pa3BUTHUS T€HETUKU
KaK HayKu

TeHETUKH KaK Hayku. PaGoTbl

I'. Menpens, I'. ne ®pusa, T. Moprana.
Posb oTeuecTBEHHBIX YUEHBIX

B Pa3BUTHU TCHETUKU. PabOTHI

H.K. Konsnosa, H.J. BaBuiona,

A.H. benozepckoro, I'.J]. Kapnieuenko, 10.A.
dunmumuenko, H.B. TumodeeBaPecosckoro.
JleMoHCTpanyuu

[TopTpetsi: I'. Menaens,

I'. Ie ®pus, T. Mopras,

H. K. Konsnos, H. 1. BaBumos,

A. H. benosepckuii,

I'. JI. Kapneuyenko,

10. A. ®unumnuenko,

H. B. TumodeeB-PecoBckuii

IOHSITUN: T€HETHUKA, I'ECH.
JleMoHCTpHUpOBaTh 3HaHUS UCTOPUHU
BO3HMKHOBEHHS I'€HETUKHU.
XapakTepru30BaTh OCHOBHBIE JTAIIbI
pa3BUTHUA T€HETUKU KaK HAYKU

11.2 | OcHOBHBIC TIOHATHUS U 1 OCHOBHbIE TEHETUUECKHUE TTOHITHS 1 PackpeiBath cosiepanre TEPMUHOB U
CHUMBOJIbI T€HETUKHU CUMBOJIBL. ['OMOJIOTHYHBIE XPOMOCOMBI, MOHSTUI: HACIEACTBEHHOCTb,
aJUIeNIbHbIE TeHbI, AIbTEPHATUBHbBIC HacJIeI0BaHUE, U3MEHYUBOCTD,
MPU3HAKY, TOMUHAHTHBIN U TeHOTHI, (PEHOTHI, TEHOM, JIOKYC,
PEIEeCCUBHBIN MTPU3HAK, TOMO3UTOTA, XPOMOCOMBI, aJUIeJIbHBIE TeHBI (AJUTEIH),
reTepo3UroTa, YUCTast TUHUS, THOPUIBL, aNbTEPHATUBHBIC IPU3HAKH,
reHoTuMn, peHorun. OCHOBHBIE METO/IbI TOMO3Ur0Ta, TETEPO3UTOTA,
TeHETUKH: THOPUIOTOTUIECKHH, JIOMUHAHTHBIN NPU3HAK, PEIIECCUBHBIN
[IATOJIOTHYECKUHN, MOJICKYJIIPHOT€HETUYECKUA. MIPU3HAK, YUCTAsl IMHUS, THOPUIBI.
JemoHCcTpanuu ITonp30BaTbCs TEHETUYECKOMN
Tabmunel: «MeToabl TeHETUKNY, TEPMHUHOJIOTHEN U CUMBOJIMKOMN
«CXeMbl CKpeIBaHU». JUIS 3alUCH CXEM CKpPEUIMBAHUS
JlaGopartopHnast pabota
«/Ipo3oduna kak 00BEKT TEHETUYECKUX
HICCIICIOBAHHI
Tema «3aKOHOMEPHOCTH HACJIEICTBEHHOCTH)
12.1 | 3aKOHOMEPHOCTH 2 Monoru0puaHoe cKpelBaHue. PackpsIBaTh conep:kaHre TEPMUHOB U
HaCJEe0BAHUS [lepBblit 3akoH MeHiens — 3aKOH MOHSTHI: MOHOTHOPUIHOE

MIPU3HAKOB.

enHoo0pa3usi THOPUIOB TEPBOTO

CKpCIIMBAHUEC, YUCTOTA I'aMCT,




MonorubpuaHoe

IIOKOJICHHA. HpaBI/IJ'IO JOMHUHHUPOBAHUA.

JOMHUHHUPOBAHUEC, pACHICIIIICHUE

CKpEILVBaHUE Bropoii 3akoH MeHnnens — 3aKkoH [IPU3HAKOB.
pacierieHus IPU3HaKOB. OnwuceiBate onbIThl . Menaens
[{uTosOrN4ecKnue OCHOBBI 10 U3yYEHUIO HACJIEA0BAHUS OJHON
MOHOTHOPHUAHOTO CKPEIIMBaHUS. napbl IPU3HAKOB Y TOPOXa MOCEBHOTO.
I'unore3a 4UCTOTHI TaMET. [TpuBOAUTE POPMYIUPOBKH MEPBOTO U
JemoHcTpanuu BTOpOro 3akoHOB I'. MeHens (3akoHa
[Toptper: I'. Mennens. eIMHOOOpa3usi THOPHIOB TIEPBOTO
Tabmumpl u cxemsl: «IlepBbIit 1 BTOpOit MOKOJICHHM S, 3aKOH PacCIICIJICHUS
3aKOHBI MeHens». IIPU3HAKOB) U OOBACHATD X
O6opynoBaHue: MOZAEIb [IUTOJIOTUYECKIE OCHOBBI.
JUISL IEMOHCTpAIK 3aKOHOB CocTaBisTh CXeMbl MOHOTUOPUIHOTO
eAnHOoO00pa3usi THOPUIOB IEPBOTO CKpEIIMBAHMS U PEIIaTh T€HETUYECKHE
IIOKOJICHUS Y PaCIIEIJICHUs IPU3HAKOB; 3aJ]a4i Ha MOHOTUOPHUIHOE
CBETOBOW MUKPOCKOII, MUKpOIIpenapar: CKpeIlIMBaHKe
«po3odunar.
[TpakTuueckas pabora «3ydyenue
Pe3yJIbTaTOB MOHOTUOPHTHOTO
CKPEIMBAHUSA Y JPO30(HIIB»

12.2 | Ananmsupyromiee AHanu3upyolee CKpeluuBaHue. PackpsIBaTh conep:kaHre TEPMUHOB U

CKpEILNBAHHUE. ITpoMexyTOUHBIN XapakTep MOHSITHI: aHAIM3UPYIOLIIEe

Hemnomaoe HaclieoBanus. Pacmierienme CKpPEIIMBAaHKUE, HEMTOJTHOE

JOMHMHHUPOBaHUE IIPU3HAKOB IIPU HEMIOJHOM JIOMUHUPOBAHUHU. JIOMMHHUPOBaHKE, KOJOMUHHUPOBAHHUE.
JemoHcTpanuu CocTaBlATh CXEMbI aHATU3UPYIOILIETO
Talnuibl U cXeMbl: «AHAIN3UpPYIOLIee CKpEIIMBAHMS U PEIIATh TE€HETUYECKHE
ckpemuBaHue», «HenomaHoe 3aJlauM Ha aHAJIM3HUpYIolllee
JOMHHHUPOBAHHE) CKpEIMBAHNUE U HETIOJIHOE

JIOMHUHHPOBAHHE
12.3 | Aurubpunxoe Jurubpunnoe ckpemuBanue. Tperuii PackpeiBath copepkaHue TEPMUHOB U
CKpellIUBaHHe 3aKOH MeHiensl — 3aKOH He3aBUCHMOT0 MOHITHI: TUTHOPHUIHOE CKpEIBaHHeE,

HACJIE0OBAHMS IIPU3HAKOB.
[{uTosmornyeckre OCHOBBI
JUTUOPUIHOTO CKPEIIMBAHMSL.
JleMoHCTpanyu

(EeHOTUITUYECKUI paTuKal.
OnuceBaTh ONbBITE I'. Menness no
M3YyYECHUIO HACJIEIOBaHUs JIBYX Iap
MPU3HAKOB y TOPOXa MOCEBHOTO.




[Toptper: I'. Mennens.

Tabmuiet 1 cxeMbl: «TpeTuii 3aKoH
Meunnens.

O6opynoBaHue: MOICITH

JUTSL IEMOHCTpPAIIMK 3aKOHA
HE3aBHCHMOTO HACIICJIOBAHUS
MIPU3HAKOB; CBETOBON MUKPOCKOIT;
MUKponpenapat «Jpo3opunar.
[TpakTnueckas pabota

«M3yueHue pe3ynbpTaToB
JUTHOPHUIHOTO CKPEIUBAHUS

y IpO30QHITBI»

[TpuBOANUTE GOPMYIUPOBKY TPETHETO
3akoHa I'. Mennens (3akoHa
HE3aBHCHMOTI'0 HAaCJIEOBAHHUS
IIPU3HAKOB) U OOBACHATD €r0
LIUTOJIOTUYECKHE OCHOBBI.

IIpuMeHATh MaTEMaTUYECKUI PacU€T ¢
HOMOILBIO (PEHOTUIMMYECKOTIO pajuKalia
U METOJIa IEPEMHOKEHUS BEPOATHOCTEN
BapHAaHTOB PACIIECIUICHUS IPU3HAKOB y
MOTOMKOB IO (PEHOTHUIY ¥ TEHOTHITY.
CocTaBisTh CXeMbl JUTHOPUAHOTO
CKpEIIMBAaHUS U PEIIaTh T€HETUYECKHE
3aJ]aud Ha AUTMOPHUJIHOE CKPELIMBAHNE

12.4 | CueruieHHOE CueruieHHOe HAcJIeI0BaHUE MPU3HAKOB. PackpsiBaTh copiep:kanre TEPMUHOB U
HacJIeJOBaHNE Pa6otsl T. Moprana. CuenieHHoe MIOHSITHI: CLEIUICHHOE HACIIEI0BaHuE,
IIPU3HAKOB. HACJIE0BAHNE I'€HOB, HAPYLIECHUE CLICTUICHUS HapyILIEHUs CLEIUICHUs T€HOB, KPOCCUHTOBED,
XpOoMOCOMHasl TEOpUs MEXly T€eHaMH. pPEKOMOMHALIUS TE€HOB,
HACJIEACTBEHHOCTH XpOMOCOMHasI TEOPUS IF€HETUYECKUE KapThl, MOPTAHHU1A.

HACJIEICTBEHHOCTH. [TpuBOAUTE GOPMYITHPOBKH 3aKOHOB
JeMoHCcTpanyuu Moprana (3akoHa CIETJIEHHOTO
IToptper: T. Mopras. HACJIEAOBAHUs I'€HOB U 3aKOHA
Tabmune! u cxembl: «ClenjaeHHoe HapyIICHUs CLUEIUICHUS] MEXAY T€HaMH )
HacJIEJOBaHNE TPU3HAKOB U O0BACHATH UX LIUTOJIOTHYECKUE
y 1p030(QUITBI. OCHOBBI.
Ob6opynoBaHue: MOJIEINb IlepeuncnaTb OCHOBHBIE MOJIOKEHUS
JUISL IEMOHCTpALUU CLEIIEHHOTO XPOMOCOMHOM TEOpUHU
HacCJIEJOBaHMsI IPU3HAKOB. HACJIEACTBEHHOCTH.
Pemate renetTndeckue 3a1auun
Ha CLEIJICHHOE HACIIEJOBAaHUE T€HOB U
HapyIlIEHNE CHEIJIEHUS MEXy FeHaMu
12.5 | I'enetuka nona I'enerunka nona. XpoMOCOMHBIN PackpsIBaTh conep:kaHre TEPMUHOB U

MEXAHWU3M OIPENEICHHUS MOJA.
AyTOCOMBI ¥ IOJIOBBIE XPOMOCOMBI.
I'oMOrameTHslil 1 reTeporaMeTHbII

ITOHSATUI: ayTOCOMBI, ITOJIOBBIE
XPOMOCOMBI, TOMOI'aMETHBIH 11011,
reTepOraMeTHBIN MOJI.




1oJ1. ['eHeTnyeckas cTpykrypa
IIOJIOBBIX XpomocoM. HacnenoBanue
IIPU3HAKOB, CLICIIJICHHBIX C IIOJIOM.
JleMoHCTpanyuu

TaGnuupl u cxemsl: «I'eHeTHKa Monay,
«Kapunotun uenoseka», «Kapuorun
Ipo30¢guiibl», «Kapuotun nTuis»

OOBACHATE XpOMOCOMHBIfI MCXaHU3M
OmpCACJICHHUA I10J1a Y OpraHUu3MOB.
HpI/IBO,Z[I/ITB MMPUMCPLI HACJICAOBAHUA
IMMPU3HAKOB, CICIIJICHHBIX C ITOJIOM.
CoCTaBIISITE CXEMBI CKPCIIUBAHUA U
pemiaTh rCHCTUYCCKUEC 3aJa4X Ha
HACJICJOBAHUE IIPHU3HAKOB, CHCIIJICHHBIX
C II0JIOM

12.6 | I'enotumn kax 2 ['eHoTHI KaKk LETOCTHAS CUCTEMA. PackpsIBaTh conepkaHue TEPMUHOB U
LIEJIOCTHAs CUCTEMA [InelioTponus — MHOKECTBEHHOE MOHATHI: MHOYKECTBEHHOE JICHCTBUE
JiericTBue reHa. MHOKEeCTBEHHBIN reHa (miedoTponus),
aenn3M. B3anMmonencTeue KOMIUIEMEHTAPHOCTb, SIKCTA3,
HEeaJUIeJIbHBIX I'€HOB. MOJIUMEPUS.
KommiemeHntapHoCTh. DnucTa3s. Omnpenensars Gpopmbl B3aUMOAECHCTBUS
[Tonumepus. AJUIETIbHBIX U HEAJUIEJIbHBIX T€HOB.
I'eneT4ECKUIT KOHTPOJIb PA3BUTH IIpuBOAUTE IPUMEPHI TUIEUOTPOITHOTO
pacTeHui, )KUBOTHBIX U YEJIOBEKA, a JIECTBUSI T€HOB.
TaKxke (PU3HOIOTUIECKHUX MPOLIECCOB, Pemate renetTudeckue 3a1auun
MOBE/ICHUS U KOTHUTUBHBIX (DYHKITUH. Ha B3aMMOJICCTBUE HEAUIEIIbHBIX
I'eneTn4eckne MexaHU3MBbI T€HOB
cUMOUoOreHe3a, MeXaHU3Mbl
B3aUMOJICVCTBUS «XO35IMH — [Tapa3uT»
U «XO35TUH — MUKPOOHOMY.
I'eneT4eCcKME aCIEKTHI KOHTPOJIS U
U3MEHEHUS HACIIEICTBEHHOU
MH(pOpMaLMU B TOKOJICHUSIX KJIETOK
U OpPraHU3MOB.
JeMoHcTpanyuu
Tabmuiel 1 cxeMbl: «MHOKECTBEHHBIH
arenu3My; «B3anMoaecTBIE TEHOBY
Tema «3aKOHOMEPHOCTH U3MEHYUBOCTH
13.1 | UsmeH4uHnBOCTH 1 B3anMozeiicTBre reHOTHIIA U Cpebl PackpsIBaTh conep:kaHre TEPMUHOB U
MPU3HAKOB. Buibl npu GopMUpPOBaHUU (EHOTHUTIA. MOHATUI: U3MEHYUBOCTb,
U3MEHYHBOCTH M3MEeHYMBOCTh IPU3HAKOB. HEHACJIEACTBEHHAs! N3MEHYUBOCTD,




KauecTBeHHBIE U KOTMYECTBEHHbIE
npu3HaKky. Bupl "3MEHYHBOCTH:
HEHACJIeJICTBEHHAs] U HACJIE/ICTBEHHASI.
JleMoHCTpanyuu

Taomuusl 1 cxemsl: «Buasl
U3MEHUYUBOCTHY.

OO6opynoBaHue: )KUBbIE B TepOapHbIe
IK3EMILISIPBI KOMHATHBIX PACTCHHIA,
pucyHku (doTtorpadun) KUBOTHBIX

C pa3IMYHBIMU BUJIAMH H3MCHUHNBOCTH

HacJIeICTBEHHAs N3MEHUYMBOCTb.
CpaBHHMBaATh HEHACJIEACTBEHHYIO
W3MEHYHBOCTH C HACJICICTBEHHOM.
[IpuBOAMTE IPUMEPHI KAYECTBEHHBIX U
KOJINYECTBEHHBIX ITPU3HAKOB
OpraHu3MOB, IPOSIBIICHUN

y OpraHM3MOB HEHACIIECICTBEHHON 1
HacCJIeACTBEHHOM U3MEHUYNBOCTH

13.2 | MoauduxaroHHast MoaudukanoHHas H3MEHUYUBOCTb. PackpeiBath conep:kaHue TEPMUHOB U

U3MEHYMBOCTh Posb cpenbl B popmupoBanuu MOHATHI: MOAN(DUKALTMOHHAS, UITH
MOJU(GUKAOHHON U3MEHUYUBOCTH. beHoTunuYecKast, U3MEHUYUBOCTb,
Hopwma peakiuu npusHaka. BAPUAHTA, BAPUALMOHHBIN psL,
BapuanoHHBIH psg U BapuallMOHHAs BapHalllOHHAs KpUBasi, HOpMa
kpuBas (B. Moranncen). CBoiicTBa peakuuu pru3HaKa,
MOIU(UKAMOHHONH U3MEHUYUBOCTH. MOJU(PUKALIH.

JleMoHCTpanyuu XapakTepu3oBaTh CBOMCTBA

TaOnuubl U CXeMBbI: MOJU(UKATMOHHONW U3MEHUYUBOCTH.
«MonudukanmoHHas U3MEHYUBOCTbY. IToxa3pIBaTh pOsIb YCIOBUI BHEIIHEN
Ob6opynoBaHue: KUBbIE U TepOapHbIe cpefbl B pa3BUTHH MOAU(DUKAITMOHHON
AK3EMIUISPBI KOMHATHBIX PACTEHUN; U3MEHYMBOCTH Y OPraHU3MOB.
puCyHKH ((oTorpadun) >kMBOTHBIX C CTpouTh BapHallMOHHBIE P/l U IpaduK KPUBOMH
npuMepamMu MoIU(pUKaIMOHHON HOPMBI PEaKLIUH

U3MEHYHUBOCTH. MIPU3HAKOB Y Pa3JIUYHBIX OPraHU3MOB
JlaGopartopHnast pabota

«HMccnenoBanue 3aKkOHOMEPHOCTEN

MOIM(PUKAITMOHHON N3MEHYUBOCTH.

ITocTpoeHne BapuallMOHHOTO Psiia U

BAPUALMOHHON KPUBOI»

13.3 | 'enoTunuueckas I'enoTHnIMUECKast U3SMEHUNUBOCTb. PackpsIBaTh conep:kaHre TEPMUHOB U
U3MEHYHUBOCTD. CBolicTBa TeHOTUITMYECKON MOHTHI: KOMOMHATUBHAs
KomOunaTtuBHas U3MEHYMBOCTHU. BUABI TCHOTUIIMYECKOU U3MEHYMBOCTb, MyTallHOHHAs
U3MEHYMBOCTh M3MEHYMBOCTU: KOMOMHATHUBHAs, M3MEHYUBOCTb, KOMOMHALIUN, MYTaIl1H.




MyTallMOHHasI.
KoMOnHaTnBHAS U3MEHUYMBOCTb.
Meiio3 u 0JI0BO IPOLIECC — OCHOBA
KOMOMHATUBHOM M3MCHYHUBOCTH.
Ponb koMOMHATHBHON N3MEHYHNBOCTH
B CO3JIaHUU T'€HETHYECKOTO
pa3HO00Opa3us B mpeieiax OJHOTO
BH/IA.

JemoHcTpanuu

Tabnuie! u cxemul: «kKoMOMHATUBHAS
U3MEHUYHMBOCTBY, «Melo3y,
«Onao10TBOPEHUEN

XapakTepru3oBaTh CBOICTBA
FeHOTHIINYECCKON U3MECHUNBOCTH.
OnuceIBaTh MEM03 U MOJIOBOM MPOIIECC
KaK OCHOBY IPOSIBJICHUS Y OPTaHU3MOB
KOMOHMHATHBHOM M3MEHYHNBOCTH.
[Toka3piBaTh HA KOHKPETHBIX ITPUMEpax
POJIb KOMOMHATUBHOW M3MEHYMBOCTH
B CO3JIaHUH I'C€HETUYCCKOrO
pPa3HOOOpa3usi OpraHU3MOB B MpeeIax
OJIHOI'O BHJIA.

CpaBHHMBaTh T€HOTUIIUYECKYIO
W3MEHUYUBOCTH ¢ MOIU(DHUKAIIMOHHOM

13.4

MyraunonHas
W3MEHYHUBOCTb.
3aKOHOMEPHOCTH
MYTallHOHHOT'O
npoiecca.
DnureHeTnkKa

MyTanonHass ”3MEHUYNBOCTb. Buibl
MYyTaIiii: TeHHbIE, XPOMOCOMHBIE,
reHoMHble. CIIOHTaHHbBIE U
WHIYIIUPOBAHHBIC MyTaIlUU. SIepHbIE U
LIUTOIUIA3MAaTUYECKUE MYTallUU.
CoMaruueckue u MmojJoBbIe MyTaIUH.
[IpuurHBI BOSHUKHOBEHMSI MYTallUM.
MyTareHsl ¥ UX BIUSIHUE

Ha OpraHu3Mbl. 3aKOHOMEPHOCTH
MYTaI[MOHHOTO MpoIecca. 3aKOH
TOMOJIOTUYECKUX PSII0B

B HacJIeACTBEHHOU N3MEHYNBOCTU
(H.W. BaBunos). Buesnepnas
W3MEHYHUBOCTh U HACIEICTBEHHOCTb.
DONHUreHeTruka v 3IUreHOMUKA,

POJIb SIUTEHETUYECKUX (PaKTOPOB

B HacJeJOBaHUU U U3MEHUYMBOCTHU
(hEHOTUTTNYECKUX TTPU3HAKOB

Yy OpraHU3MOB.

JeMoHCTpanyu

IToprpertsr: I'. le ®pus, B. Moranucesn,
H. . BaBuiios.

PackpbIBaTh cosepkaHie TEPMUHOB U
MOHSTHUI: MyTallul, XPOMOCOMHBIE
nepecTporku (abepparum),
MOJIMIUIOUIMS], aHEYTIJIOU 1N, MYTaHT,
MYTareHsl.

IIpuBOAUTE IPUMEPHI MYyTALIN,
BCTPEUAIOLIUXCS Y PA3HBIX OPraHU3MOB.
Knaccugpunuposars Mmyranuu

10 pa3HbIM OCHOBAHMSIM.

Pa3znuyath Ha n300paxeHusxX (cxemax,
TabIUIax) FeHHbIe MyTaIUH,
XPOMOCOMHBIE ITEPECTPOUKHN Pa3HBIX
BUJIOB: JIEJICIIMH, YTUITMKALUH,
TpaHCIOKAI[U1, UHBEPCUH; T€HOMHbIE
MYyTaIiH.

CpaBHUBaTh MKy cOO0N MyTaluu
pa3HbIX BUJIOB.

XapakTepru3oBaTh CBOMCTBA
MyTallMOHHOW N3MEHYUBOCTH.
Ha3siBaTh mpU4YMHBI MyTaLN,

BBIABJISITH HCTOYHHKHU (baKTOpOBMyTaFeHOB B

OKpYKalollel cpejie




Taomuus! 1 cxemsbl: «[ eHeTHUECKHUE
3a00JieBaHUs YeI0BeKay, «Buabl
MYyTalHi».

Ob6opynoBaHue: KHUBBIE U TepOapHbIe
AK3EMILISIPhl KOMHATHBIX PACTCHUI;
pucyHkH (¢poTorpadun) ;KHBOTHBIX

C Pa3IMYHBIMU BHIAMH
M3MEHUYHUBOCTH.

(KOCBEHHO).

[TpuBOAUTH (POPMYIHUPOBKY 3aKOHA
TOMOJIOTUYECKHUX PSIOB U
HacCJIeACTBEHHOM NU3MEHUYNBOCTH

H. 1. BaBunoBa u 000CHOBEIBATh €0
3HAUYEHHE VIS IPAKTUKH CEITBCKOTO
X03s1CcTBa

Tema

«I'eHeTHKA YeIoBeKay

141

I'eHeTnka yemoBeKa.
Metoanl
MEIUITHHCKOMN
T'eHETHKHU

Kapuorun yenoseka. MexxyHapoaHas
IporpamMmma MccCJIeI0BaHUs TeHOMa
yenoBeka. MeToabl U3y4eHUs T€HETUKH
YeJIOBEKA: TeHEAIOTMYECKUH,
OJIM3HELOBEIN, IUTOTCHETHYCCKUI,
MONYJISALUOHHO-CTaTUCTUYECKUH,
MOJIEKYJIAPHO-TE€HETUYECKU .
CoBpeMeHHOE OnpeieTIeHNE TeHOTHIIA:
MOJTHOT€HOMHOE CEKBEHHPOBAHUE,
T€HOTUNHPOBAHUE, B TOM YHCIIE

¢ nmomorsto IT1{P-ananuza.
HacnenctBennsie 3a0oneBanus
4yeJoBeKa. | 'eHHbIE 1 XpPOMOCOMHBIE
6one3nu yenoBeka. boneznu

C HACIIEICTBEHHOM
MPEAPACIIONOKEHHOCTHI0. 3HAUEHUE
MEJUIIMHCKON T€HEeTUKHI

B MIPEAOTBPALLEHUH U JICUCHUU
TEHETUYECKUX 3a00JICBaHUH YeTOBEKa.
MenuKo-TeHETUYECKOE
KOHCYNbTHpOBaHue. CTBOJIOBBIE

Kki1eTKH. IIoHsATHE «TeHEeTHYECKOro rpy3a».

DTHYECKHUE aCIEKTHI
HUCCIIEIOBaHU B 001acTu
PEIAKTHPOBAHUS TEHOMA M CTBOJIOBBIX

PackpeiBath copep:kaHue TEPMUHOB U
IOHATHUI: CEKBEHUPOBaHUE, KapTa
XpOMOCOMBI, IPOOAH/1, HACIIEICTBEHHbIE
0oJie3HN (MOHOT€HHBIE, IOJIUTCHHBIE,
I€HHbIE, XPOMOCOMHBIE), MEITUKOT€HETUYECKOE
KOHCYJIbTUPOBaHHUE,

JI0pOJ10Basi AMArHOCTHKA, AaMHUOLIEHTE3.
[TepeuncnsiTb 0cOOEHHOCTH U3yUYECHUS
TEHETHUKH YeJI0BEKa U METO/IbI
MEANIMHCKONW F€HETHUKH.
XapakTepu30BaTh METOJIbI U3yUEHUS
TEHETHKH YesloBeKa (FreHealornyecKuid,
OJM3HELOBEIN, IUTOTCHETHYECKUI,
MOJIEKYJISIPHO-T€HETHUECKHH,
MOMYJISIIMOHHO-CTaTUCTUUECKU ).
OnwuceIBaTh LENH, 331a41 U
JIOCTHKEHUS] MEKTyHApOIHOM
porpaMMsl «I'€HOM YeroBeKay.
Pa3znuyath Ha n300paxeHusx (cxemax,
TabIUIIax) KapThl XPOMOCOM
(renetnueckue, GU3NUECKUE,
CUKBEHCOBBIE). ONNCHIBAaTh METO/IbI
COBPEMEHHOTO

OINpEEIICHUs] TEHOTUIIAa OPraHU3Ma:
MIOJIHOTEHOMHOE CEKBEHHPOBAHUE,




KJIETOK.
['eneTnueckue (pakToOphl MOBBIIICHHON
YyBCTBUTEIBHOCTH YEJIOBEKA

K (pH3UYecKOMy U XUMHYECKOMY
3arps3HEHUIO OKPYXKAIOIIEH CpPeIbl.
['eneTnueckast mpeapacnoioKEHHOCTh
YeJIOBEKA K MaTOJIOTHSIM.
JleMoHCTpanyuu

Tabmump! u cxemsl: «KapuoTun
YesioBeKkay, «MeToibl H3ydeHUs
IeHETHKH YeJIoBeKa», «I eHeTnueckue
3a00JICBaHUS YEIOBEKaY.
[TpakTrueckas padota

«CocTaByieHHE U aHAJIU3 POAOCIOBHOI

TCHOTUIHPOBAHKE, B TOM YHCIIC
¢ nomomwio I11[P-ananu3a.

XapakTepru3oBaTh HaCJICICTBCHHBIC
3a00JIeBaHUs YeI0BeKa U 3a00J1eBaHuUs

C HACJIEICTBEHHOM

MPEIPACIIONOKEHHOCTHIO.

CpaBHHMBaTh T€HHBIC, XPOMOCOMHBIC

0o0JIe3HU Yea0BeKa U 00JIe3HU

C HaCJIEICTBEHHOU

MIPEIPACIIONOKEHHOCTHIO.

YcTaHaBIMBaTh B3aUMOCBS3b MEXKTY
HACJIEACTBEHHBIMU 3a00/I€BAHUSIMUA

yeJI0BEKA U UX FeHETHYECKOH OCHOBOIA.
OO0O0CHOBBIBATh 3HAYEHUE MEIUKOT€HETUUYCCKOTO
KOHCYJTbTUPOBaHUS

B IIPEIOTBPALICHUH U JICUCHUU

HAacJIEACTBEHHBIX 3a00J1€BaHUI

yeoBeKa

Tema

«CGJ'ICKI_II/IH OpTaHnu3MOB»

151

OCHOBHBIE TTOHATHUA
CEJEKIIUU

JlomecTuKanus ¥ CeNeKIus.
3apoxACHUE CEJIEKIIUU U
JIOMECTHKALIMU. Y YECHHE

H.W. BaBunosa o LleHTpax IpOUCXO0XKICHUS U

MHOT000pa3ust

KYJIbTYpPHBIX pacTeHuid. Ponb cenexkuumn
B CO3/IaHUU COPTOB PACTEHUN U TTOPOJT
’KUBOTHBIX. COpT, MOpO/a, IITaMM.
3aK0H TOMOJIOTHYECKUX PSIJIOB

B HaCJEACTBEHHON N3MEHUNBOCTHU
H.N. BaBunoBa, ero 3HaueHHE

JUTSI CeJICKITMOHHOMN paboTHI.
JeMoHCTpanyu

IToptpetsr: H. U. BaBuios,

W. B. Muuypum, I'. /1. Kapneuenko,

PackpsIBaTh conep:kaHre OCHOBHBIX
MIOHSTHI: CEJIEKLUs, TOMECTUKALIMS,
IIPUMUTHBHAS CEJICKIUA,
KOMOWHATHUBHAs CeNEKIUs, COPT, IOpoJa,
HITaMM.

IlepeunciiATb OCHOBHBIE HTAIIbI
Pa3BUTHUSA CEJNEKIMH KaK IPOLecca U
HayKH.

XapakTepru30BaTh COJIEPKAHUE YUCHUS
H. Y. BaBuiosa o LienTpax
MIPOUCXOXKACHUS 1 MHOTOOOpa3ust
KYJIBTYPHBIX PACTEHUH.

ITokaseiBaTh L{eHTpBI IPOUCXOKACHUS U
MHOTr000pa3usi KyIbTYpHBIX pacCTeHUH U
I{eHTpBI TOMECTUKALIMY TOMAITHUX




I1. IT. JTykbsinenko, b. JI. Actaypos.
Tabmuubt u cxembl: «L{eHTpEHI
MIPOUCXOXKACHUS U MHOTOOOpa3us
KYJIBTYPHBIX PACTEHUI», «3aKOH
TOMOJIOTUYECKUX PSAIOB

B HACJIEICTBEHHOW U3MEHUYUBOCTH.
JlaGopaTtopHnast pabota

«M3yueHune copToB KyJIbTYPHBIX
pacTeHuii U TopoJI AOMAITHUX
JKUBOTHBIX)

YKUBOTHBIX Ha KapTe MUpPa, CBSI3bIBATH
X MECTOIIOJIOKCHHUE C OYaramu
BO3HUKHOBEHHUSI IPEBHEUIITUX
UBUIN3ALHUHA.

CpaBHHBaTh COPT, IOPOAY, IIITAMM

C BUJIAMHU-POJIMYAMHU.

OOOCHOBBIBATh 3HAUYEHUE 3aKOHA
TOMOJIOTUYECKUX PSIOB B
HACJIEACTBEHHON N3MEHUYMBOCTH

H. 1. BaBuioBa 115 CEICKIIMOHHOM
padoTHI.

OrnuchIBaTh NMEPCHEKTUBBI
JOMECTHKAIIMH U CO3IaHNu€e HOBBIX
COPTOB KYJIBTYPHBIX PAaCTCHUM, TOPO/T
JIOMAIIHHUX KUBOTHBIX U IIITAMMOB
MHUKPOOPTaHU3MOB

15.2

Metoanl
CEJICKIIMOHHOMN
pabotsl. CoxpaHeHue,
W3y4EHHE U
HCITOJIb30BaHUE
Te€HETHYECKUX

pecypcoB

MeToapl CeNeKIIMOHHON pabOTHI.
HckyccTBeHHBIN 0TOOP: MacCcoOBBIi U
WHJUBU1yaJIbHBIA. DTalbl
KOMOMHAIIMOHHOM CEJIEKIIMH.
HcnblTanue npon3BoaUTENEH

1o noToMcTBY. OTOOp MO FEHOTUITY

C TIOMOIIIBIO OIEHKHU (heHOTHTIA
MOTOMCTBA M OTOOP IO TEHOTHUITY

¢ moMonipto ananuza JIHK.

N ckyccTBEHHBIN MyTareHe3 Kak MeTo/
CEJIEKLIMOHHOM paboOThI.
PagnanuoHHbBIN U XUMHYECKUN
MyTareHe3 Kak MCTOUYHUK MYTallui

Y KyJIbTYPHBIX (HOPM OPraHU3MOB.
Hcronp30BaHne T€HOMHOTO
pEIaKTUPOBAHUS U METO/IOB
pexombunanTHeIX JIHK nis monydyenwnst
HCXOJHOTO MaTepralia JiJisl CEJICKIUH.

PackpeiBath conep:kaHue TEPMUHOB U
MOHSTHUI: UCKYCCTBEHHBINH 0TOOD,
MIPOU3BOJUTENHN, IKCTEPHED,
OJIM3KOPO/ICTBEHHOE CKPEIUBAaHUE, WIN
UHOPHIMHT, HEPOJCTBEHHOE
CKpellMBaHNe, WIN ayTOPUINHT, YUCTAasI
JIMHUSA, TeTepo3ucC (THOpuaAHas cuia),
T€HOMHOE PEAAKTUPOBAHUE,
HCKYCCTBEHHBII MyTareHes, (hakTOpbIMyTareHsl,
MTOJIMIUIONIbI, OTAAJIEHHAS
ruOpuau3aIys, CeKBEHUPOBAaHUE.
XapakTepru30BaTh OCHOBHBIE METO/IbI
CEJICKLIMM PACTEHUN U KUBOTHBIX:
HCKYCCTBEHHBIN 0TOOp U
rUOPUIN3ALHIO.

CpaBHUBATh MacCOBBII HCKYCCTBEHHBIH
0TOOp ¢ MHAUBUYAIbHBIM, TTOKA3bIBAThH
VX 3HAYEHUE ISl CEJICKIINU




[TonyyeHnue noJUIIOna0B.
BuyTtpuBunoBas rubpunnzanus.
bi3kopoaCTBEHHOE CKpEeNIMBaHueE,
iy nHOpuauHr. Hepoacreennoe
CKpellIUBaHKe, WIH ayTOPUINHT.
I'erepo3uc 1 ero NpUYUHBI.
Hcnons3oBanue rereposuca

B cestekiuu. OtnanénHas
rubpuauzanus. [Ipeogonenue 6ecronus
MEKBHUIOBBIX THOPHUIOB.

JlocTrkeHus celeKUuu pacTeHU 1
JKUBOTHBIX. «3€N€Hast PEBOITIOLIHS.
CoxpaHeHue U U3y4eHHE T€HETUYECKUX
pPECYPCOB KYJIbTYPHBIX PACTEHUH U UX
JUKUX pOUYEH JJI CO3/1aHUs HOBBIX
COpPTOB U THOPHUIOB
CEIbCKOXO035MCTBEHHBIX KYJIBTYP.
N3yuyenue, coxpaHeHUE U yIIpaBICHUE
TF€HETUYECKUMHU PECYpPCaMHU
CEJIbCKOX O3S CTBEHHBIX U
IIPOMBICJIOBBIX KUBOTHBIX B IIEJIAX
YJIy4IIEHUS CYHIECTBYIOIUX U CO3AAHUS
HOBBIX MOPOJI, TUHUI U KPOCCOB, B TOM
quCcJIe C IPUMEHEHNEM COBPEMEHHBIX
METO/I0B HAYYHBIX HCCIIEA0BAHUM,
NEPEOBBIX UIEH U MEPCIEKTUBHBIX
TEXHOJIOT .

JeMoHcTpauun

IToptpetsr: H. 1. BaBunos,

H. B. Muuypus, I'. JI. Kapneuenko,

H. bopinoyr, 1. K. benses.

Tabmunsl 1 cxeMbl: «MeToabl
cenekumny, «OtaanénHas
ruOpuu3anus», «MyrareHesy.

KYJIbTYPHBIX PACTCHHH U JOMAIIHUX
JKUBOTHBIX.

[TpuBOIUTH KOHKPETHBIE IPUMEPHI
OTAANIEHHON THOPUAN3ALIUY B CENICKIIUH.
OnuceiBath onbIT I'. /. Kapneuenko

O MPEOJIOJICHUIO OECTLTONHS
MEXBUIOBBIX THOPUIOB.

Paznuyarh Ha 300paxkeHmsIX (cxeMax,
TabJIMLax) y OTAEIbHBIX NpeCTaBUTENCH
KOHKPETHOT'O COpTa U

MOPO/IbI XO3WCTBEHHO 1IEHHBIE
MPU3HAKU, HCOOXOIMMBIE YETIOBEKY.
XapakTepus3oBaTh POJb CENEKINUU

B 00€CIIeYCHUH MTPOJOBOIBCTBEHHON
0€30MacHOCTH YeIIOBEYECTBA.
[IpuBOANTH KOHKPETHBIE MPUMEPHI
JOCTHKEHUH CENEKIUU KYIbTYypPHBIX
pacTEeHUM U JOMAIIHUX KUBOTHBIX

B Poccun




JlaGopaTtopHnas pabota

«M3yueHne METO0B CENEKIUN PACTEHUI»
[TpakTnueckas pabota

«IIpuBUBKa pacTeHUI».

Oxkckypeusi «OCHOBHBIE METO/IbI U
JIOCTHKEHUS CEJIEKLIUN PACTCHUHN U
JKUBOTHBIX (Ha CEJIEKLIMOHHYIO
CTaHLIUIO, INIEMEHHYIO (hepmy,
COPTOUCIIBITATENIbHBIA YYACTOK,

B TEINIMYHOE XO3SMCTBO,

B J1a00paTOPHIO arpOyHUBEPCUTETA WU
HAy4YHOTO LIEHTPA)»

Tema

«BHOTEXHOIOIUA U CHHTETHYECKAsT OO0 U

16.1

buorexHonorus kak
HayKa U OTpacib
MPOU3BOACTBA

1

OOBEeKTHI, UCTIOIb3YyEMbIE

B OMOTEXHOJIOTHH, — KJIETOYHBIE U
TKaHEBBIE KYJIbTYPHI,
MUKPOOPTaHU3MBbI, UX XapaKTEePUCTHKA.
TpanunrionHast OMOTEXHOIOTHUS:
xJieboneueHue, moIydeHue
KHCJIOMOJIOYHBIX TTPOTYKTOB,
BUHOAENUE. MUKpOOHOTOrHUeCKUui
cuHTe3. OOBEKThI
MUKPOOHOJIIOTUYECKUX TEXHOJIOTHH.
[TpounsBoacTBO Oenka, aMUHOKUCIIOT U
BUTAMHUHOB.

JeMoHCcTpanyuu

Tabmuie! u cxemsl: «Vcmonb3oBanue
MHUKPOOPTaHU3MOB B TTPOMBIITUIECHHOM
IIPOU3BOJICTBE.

JlaGopaTtopHnast pabota

«M3yueHnue oObeKTOB
OMOTEXHOJIOTHI.

[TpakTudeckas pabota

«ITosryyeHre MOJIOYHOKHUCIIBIX

PackpwiBath cojepkaHne TEPMHHOB U
MMOHATHI: OMOTEXHOJIOT U,
TpaIUIIMOHHAS] OMOTEXHOJIOTHS,
MHUKPOOHOJIOTMYCCKUI CHHTE3,
MUKPOOHOJIOTHYECKAsT TEXHOJIOTHSI.
[lepeuncnars HampaBlIeHUs
OMOTEXHOJIOTUH; I[CJIA U 3a/1a4H,
cTosIIMe TIepe]] OMOTEXHOJIOTHEH.
XapaktepuzoBaTh OOBEKTHI,
UCIIONIb3YeMbIe B OMOTEXHOIOTHH, —
KJICTOYHBIC U TKAHEBBIC KYJIBTYPHI,
MUKPOOPTaHU3MBI.

OnuceIBaTh OCHOBHBIE METO/IBI
TPaAULIMOHHON OMOTEXHOJIOTUU U TIOCTHKEHUS
MHUKPOOHOJIOTHYECKOM

TEXHOJIOTHH.

OOOCHOBEIBAThH 3HAUCHUE
OMOTEXHOJIOTHU

JUISL CENTbCKOXO03SMCTBECHHOT'O
MIPOU3BOJICTBA




MIPOJYKTOBY.
Oxckypeust «buorexHonorus —
Ba)KHEiI1asi TPOU3BOIUTENbHAS CHIIa

COBPEMEHHOCTH
(Ha OMOTEXHOJIOTHYECKOE
IIPOU3BOJICTBO)»

16.2 | OcHOBHBIC Co3anue TEXHOJIOTUI 1 PackpeiBath cojiepkaHre TEPMUHOB U
HarpaBJICHUs WHCTPYMEHTOB 1I€JICHANPABIEHHOTO MOHSATUMN: KJIIETOYHAsI MHXKCHEPUS,
CUHTETUYECKOU WU3MEHEHUS U KOHCTPYUPOBAHUSA KJIETOYHAs! TEXHOJIOT U, METO/
Ounonoruun T€HOMOB C LIEJIBIO MOTYyUECHUSI KYJBTYPHI KJIETOK U TKaHEH,

OpPraHMU3MOB U UX KOMIIOHEHTOB, TOTUIIOTEHTHOCTD, IJTIOPUIIOTEHTHOCTb,
COJIeprKalIiX HE BCTpEYaroIrecs CTBOJIOBBIE KJIETKH, MUKPOKJIOHAJIbHOE
B IIPUPO/Ie OMOCHHTETHYECKUE TYTH. Pa3MHOKEHUE PACTEHUM, COMaTUYECKast
Kinerounas nmxenepus. Metosl rUOpUIU3aIys, TalyIONIbl, THOPUIOMBI,
KYJbTYpbI KJIETOK U TKaHEW pacTeHUH U MOHOKJIOHAJIbHBIE U TIOJIMKJIOHAIbHBIE
*uBOTHBIX. Kpnobanku. Comarnueckas aHTUTENa, METOJ] TPAHCIIAHTAIIUU SIED,
ruOpuaAn3aIys 1 COMaTHYECKUN KJIOHUPOBaHHUE.
smOpuorenes. Mcnonp3oBanue Xapaktepu3oBaTh OCHOBHBIE
raruiouJI0B B CEIEKLUH PACTEHUM. HaIlpaBJIEHUsI CUHTETUYECKON
[TonydyeHne MOHOKJIOHAJIbHBIX AHTUTEI. ounonorun. OMUCHIBaTh HA KOHKPETHBIX
Hcnonb30BaHNEe MOHOKIIOHAJIBHBIX U npuMepax
MTOJIMKJIOHAJIBHBIX aHTHUTEI METO/IbI KJIETOYHOW WHKEHEPHH.
B MeauuuHe. MckyccTBeHHOE [IpuBOANTE IPUMEPHI UCTIOJIB30BAHUS
OIIOIOTBOpEHUE. PeKoHCTpYyKIIMS MOHOKJIOHAJIBHBIX U MOJTHKIOHATIBHBIX
SAUIEKIETOK U KIIOHUPOBAHUE aQHTUTEN B MEAUIIMHE.
JKUBOTHBIX. MeTO/ TpaHCIIJIaHTaIlu! OreHrBaTh 3HAYEHUE CUHTETUYECKOM
anep kiaetok. TexHonoruu OMOJIOTHH JIJIsl CETTbCKOTO X0341UCTBA U
03/I0pOBJICHUS, KYJIbTUBUPOBAHUS U METUIIUHBI
MHUKPOKJIOHAJIBHOTO Pa3MHOKEHUS
CEIBCKOXO035HUCTBEHHBIX KYJIBTYP.
JleMoHCTpauyuu
Ta6mump! u cxemsl: «Knerounast
WHKEHEPUS»

16.3 | XpomocomHas 1 XPpOMOCOMHAsI U T€HHAsl NHKEHEPUSL. PackpsIBaTh conepkaHne TEPMUHOB U




T'CHHAA WHIKCHCPUS

HckyccTBeHHBIN CUHTE3 T€HA U
KOHCTPYHPOBAaHUE PEKOMOMHAHTHBIX
JHK. Co3nanue TpaHCT€HHBIX
Opranu3moB. JlOCTHKEHUS U
MEePCIEKTUBBI XPOMOCOMHOM U T€HHOMH
MHXEHEPUHU. DKOJIOTUYECKUE U
ATUYECKHE MTPOOJIEMbI TeHHON
WHXXEHEPUHU.

JemoHcTpanuu

Tabmuiel 1 cxeMbl: «I eHHast
WHXXCHEPUS»

TIOHATHUI: TeHHAsI WHXKEHEPUS,
PECTPUKIIMOHHBIC YHIOHYKIICa3bI
(pecTpuKTasbl), TUIKUE KOHIIBI,
TTa3MUIBI, PECTPUKIIHS, TUTUPOBAHHE,
TpaHchopMaIus, CKpUHUHT,
TpaHCTEHHBIC (TEHETUYECKH
MOAUGUIIUPOBAHHBIE) OPTAHU3MBI.
OnuceiBaTh METOJIBI PEMPOTYKTUBHOTO
U TEPaIeBTUYECKOTO KIIOHUPOBAHUS,
KJICTOYHBIC TEXHOJIOTHH U CIIOCOOBI
TCHETHYCCKOW WH)KCHEPUH.
XapakTepu30BaTh JOCTHKCHHS TEHHOU
WH)KCHEPUH.

16.4

Memununckue
OHOTEXHOJIOT MU

MeunacKkre OMOTEXHOIOINH.
[ToctrenomHuas nudposas
MenuiuHa. [1I{P-aguarsoctuka.
MeTab010MHBIH aHAIN3,
TeHOLICHTPUYECKHUI aHAIIN3
IIPOTEOMA YEJIOBEKA JJIs1 OLICHKU
COCTOSIHMS €T0 3/I0POBbSI.
Hcnonbp30BaHNE CTBOJIOBBIX KJIETOK.
TaprerHas Tepanus paxa.
3D-6uonnxeHepus ais pa3pabOTKu
(GyHIaMEHTaJIbHBIX OCHOB
MEANIMHCKUX TEXHOJIOTHH, CO30aHMs
KOMIUIEKCHBIX TKaHEeW coueTaHuEM
TEXHOJIOTHI TPEXMEPHOTO
OMOnpUHTHHTA U cKaddonaauHra
JUIsl pELIeHNUs 3a1a4
MEPCOHATIM3UPOBAHHON MEIHUIUHBI.
CoztaHne BEKTOPHBIX BaKIIMH C IIEJIBIO
obecrneyeHnsi KOMOMHUPOBAHHOM
3anMThl OT Bo30yaureneit OPBU,
YCTaHOBJICHUE MOJIEKYJISIPHBIX

PackpeiBath copepkaHue TEPMUHOB U
MOHATHN: MEIUIIMHCKAS
OMOTEXHOJIOTUSI, METa0OJIOMHBII
aHaJIn3, TCHOLEHTPUYECKUI aHaIn3,
[IEPCOHAIN3UPOBAHHAS ME/IUIIMHA,
pereHepaTuBHasi MEULMHA.
XapakTepru3oBaTh METOIbI
METa00JIOMHOTO U T€HOLEHTPUIECKOTO
aHaAJIM3a; UCIIOJIb30BAHNUE CTBOJIOBBIX
ki1eTok; [I1IP-n1uarHocTuKky; TapreTHyro
TEpaIuIo paka




MexaHu3MoB ¢yHKInoHuposanus PHK-
COJIepXKaIIiX BUPYCOB,

BBI3BIBAIOIINX 0CO00 OMACHbIE
3a00J1€BaHUs YEJIOBEKA U )KUBOTHBIX

11 kjaacc
Ne | HaumenoBanue | Kosmmu | IlporpaMmmuoe cogep:kanue OcHOBHBIE BHBI AeATEJILHOCTH
nn | rem €CTBO 00yYAIOIIMXCS
yueOHoro 4acoB
npeaMera
Tema «3aposk/IeHrue U pa3BUTHE SBOJIOIMOHHBIX MPEJACTaBICHUN B OMOJIOTUI

11

OBOJIOIHOHHAA
teopus Y. lapsuna

1

OpomouronHas teopus Y. Jlapuna.
[TpennochuiKyu BO3HUKHOBEHUS
JapBuHu3Ma. JKU3Hb U Hay4dHas
nearenbHocTh Y. [lapBuHa.
JlemoHcTpamuu

[Toptpetsr: Apuctorens, K. Jlunnei,
K. b. Jlamapk, 3. K. Cenr-Unep,

K. Krossbe, Y. JlapBuH.

Tabnuupl u cxembl: «CHucTemMa KUBOU
npuposl (1o K. JIunnero)»,
«JlecTHHIIA )KUBBIX CYIECTB

(mo Jlamapky)», «MexaHnusm
(dbopMHpOBaHUs PUCTIOCOOIEHUI

Y PaCTEHMI U )KUBOTHBIX

(mo Jlamapky)», «Kapra-cxema
MapuipyTa nyremectsus Y. JlapsuHay,
«Haxonku Y. JTapBuna»

PackpbIBaTh conep:kaHue TEPMUHOB U
MOHSTHUH: KpeallnOHU3M, BUI,
cUCTeMaTHKa, OMHapHas HOMEHKJIATypa,
HCKYCCTBEHHAsl CUCTEMA
KJ1acCU(UKALUN OPTaHU3MOB,
HCTOPUYECKHUIN METO/, JapBUHU3M.
XapakTepu3oBaTh B3TJIsAIbI
Apucrotens, Omnenokna, Jlykperus
Kapa, /Ix. Pes Ha pa3BuTHE )KUBOI
HPUPOJIBIL.

Ouennsats Bknajg K. JInnaes

B pa3BUTHE OMOJIOTHUH.

CpaBHMBAaTh B3IJIsA/Ibl HA BUJ U
spommonnio K. JInnnes, K. b. Jlamapka
u Y. lapBuna.

Kputnuecku onieHuBaTh
KpEalMOHNCTCKHE B3IJIS/1bI HA JKUBYIO
MIPUPOLY.

[lepeuncnars KylabTypHO-UCTOPUUECKHE
U €CTECTBEHHO-HAYYHbIE TPEIIOCHUIKI
MIOSIBJIIEHUS SBOJIFOLIMOHHOW T€OpUn

Y. /lapBuHa.




OnuceiBaTh POJIb HCTOPUIECKOTO
METOo/1a.

N3naraTe CylIHOCTB IBOIFOLIUOHHOU
teopuu Y. JlapsuHa.

HazwiBath 0OcHOBHBIE (haKkThl OHOTpadum
Y. JTapBuHa 1 3Tanbl CO31aHUS UM
HBOJIFOLIMOHHON TEOPUU

1.2 | ABmwxymue cuibl JIBrKyIlIME CUIIBbI HBOJIIOLIMM BUJIOB PackpeiBaTh copep:kaHue TEPMUHOB U

JBOJIIOLIMM BUJIOB no Y. JlapBuny (BbIcOKas IIOHSITHI: HACJIEICTBEHHOCTb,

no Y. [lapBuny MHTEHCUBHOCTH Pa3MHOXKECHUS M3MEHYMBOCTb, HICKYCCTBEHHBIH 0TOOD,
OpraHU3MOB, HACJIEICTBEHHAs Oopb0a 3a cylecTBOBaHHE,
M3MEHUYUBOCTb, OOpHOa €CTECTBEHHBII 0TOOP.
3a CyILIECTBOBAHUE, ECTECTBEHHBIN U W3narath CylHOCTb yYE€HHUS
HCKYCCTBEHHBIN 0TOOP). Y. lapBrHa 00 UCKYCCTBEHHOM OTOOpE.
JemoHcTpauuu XapakTepu30BaTh JBUKYLINE CUTIBI
IToprper: Y. lapBuH. SBOJIFOLIMY BUJIOB 110 J[apBHHY.
TaGnuupl 1 cxembl: «PopMbl OOPHOBI [IpyuMeHsTH 3HaHMS O ABMIKYILUX CHJIAX
3a cylecTBOBaHue», «Ilopoasl ABOJIIOIIMU BUAOB 110 J[apBUHY
rony6eity, «MHorooopasue IUTsl OOBbSICHEHUSI MHOTOO0pa3usl BUIOB,
KYJIbTYPHBIX (POPM KamycCThI», MOPO/I TOMAIITHUX KUBOTHBIX U COPTOB
«Ilopoapl OMAITHUX KUBOTHBIXY, KYJIBbTYPHBIX PaCTCHHUM
«Cxema oOpa30BaHUsI HOBBIX BUIOB
(mo Y. HapBuny)», «Cxema
COOTHOILIEHUS ABMXKYIIHUX CHII
HBOJIFOLIMN»

1.3 | ®opmupoBanue OdopmieHne CUHTETUYECKON TEOPUH PackpsIBaTh conep:kaHue TEPMUHOB U
CUHTETUYECKOU sBomtoru (CTD). Heirpanbhas MOHATUI: JapBUHU3M, MyTallUH,

TEOPHH IBOJIOIINH

Teopus sBoitolu. CoBpeMeHHas
HBOJIIOIIMOHHAsT OMOJIOTHS.

3Ha4YeHME 3BOJIOLMOHHON TEOPUH

B ()OPMHUPOBAHUHU €CTECTBEHHOHAYYHOM
KapTHHBI MUDA.

JleMoHCTpauun

IToptpetsr: C. C. YeTBepuKoB,

MYTal[MOHHBIN MPOIIECC.

OOBSACHATH MPUYUHBI KpU3HCA
JApBUHHU3MA.

OO0CHOBBIBATH 3aKOHOMEPHOCTh
TpaHcpopmalu JapBUHU3MA

B CUHTETHUYECKYIO TEOPHIO IBOJIIOLUN
(CT9).




N. N. llImansraysen, [x. XonaenH,
J1. K. benses.

Taomuus! 1 cxembl: «OCHOBHBIE
MOJIOKEHUSI CHHTETUYECKON TeOpUn
SBOJTFOLIN

Hznarate ocHOBHBIC moyioxkenus CTO.
Ouenubats Briag . Jle ®pusa,

C. C. YerBepukosa,

M. W. maneraysena, Jl. K. bensesa
B (opmupoBanue CTD.

OunenuBats 3naucuHue CTO

B (hpopMUpOBaHUHU COBPEMEHHOM
€CTECTBEHHO-HAYYHON KapTUHBI MUPA

Tema «MukposBomOLUS U €€ Pe3yIbTAThI»

2.1 Dranbl 3 [Tonynsuus Kak 3neMeHTapHast PackpeiBath conepxanre TEpPMUHOB U
9BOJIIOLIUOHHOTO enuHuIA BoIoi. COBpeMEHHbIE HOHATUI: MUKPO3BOJIIOLUS,
nporuecca: METO/]IbI OLCHKH T'€HETUIECKOTO MaKpPOABOJIOIHSI, MyTaIlHH, TIOMYJISIIH,
MHKPO3BOJIIOIHS U Pa3HO00pa3usi U CTPYKTYPHI KOMOMHAIH T'€HOB, TeHO(POHI,
MaKpOABOJIFOIIHSL. nonymanuii. U3menenue renoponaa 3IIEMEHTAPHOE IBOJIONMOHHOE SIBIICHUE.
[Monmymsmus — HOMYJIALUY KaK JJIEMEHTapHOe XapakTepr30BaTh MUKPOIBOIIOIHIO KaK
3NIeMEHTapHas IBOJIIOLIMOHHOE SIBJICHNE. 3aKOH ATaIl NOSBICHHUS IPUCTIOCOOICHUH
eMHHLA reHetndeckoro pasHoBecus/x. Xapau, B. BU1000pa30BaHus. XapaKTeprU30BaTh
HBOJIIOLIUU Baiin6epra. MOMYJISILMIO KaK

JlemoHCcTpanun AJIEMEHTAPHYIO €IMHUILY 3BOJIIOLINH.

Tabmune! u cxembl: «MyTanoHHas
WU3MEHUYUBOCTHY, «llomymnsamuonnas
CTPYKTypa Buaay», «CxemMa mposiBIeHUS
3akoHa Xapau—BaiinGepray.
JlaGopartopHnast pabota

«BpIsiBI€HNE U3MEHUUBOCTH Y 0cO0€i
OJIHOTO BUJA»

[lepeunciaATh NpU3HAKK UICATBHON
HOMYJSUN U OOBSICHATD YCIOBUS
BBIIIOJIHEHUS 3aKOHA Xapau—
Baiin6epra.

[TpuMeHsITh UMeroLIueCs 3HAHUS

JUIs OOBSICHEHUS IPUYMH U3MEHUYHMBOCTH
y 0co0eit 0JTHOTO BUJIA

2.2

DnemMeHTapHbIe 3 DneMeHTapHbIe GaKTOPHI (JBIKYILHE
(bakTopbl CHUJIBI) 3BONTIOIMH. MyTallMOHHBIN
DBOJIIOLUH nporecc. KombunaruBHas

M3MEHYUBOCTD. Jlpeii¢ reHoB —
cilyyaiiHble HEeHaApaBJICHHBIE
M3MEHEHUS 4acTOT aJuleIen

B OMYJAMAX. DPPEKT OCHOBATEIS.
O} dexT OyTHIIIOYHOTO FOPIIbIIIKA.

PackpbIBaTh conepkaHle TEPMUHOB U
MTOHATUI: MyTal[MOHHBIN ITPOIIECC,
KOMOWHATHBHAsI U3MEHUYUBOCTH,
TOITYJISIITHOHHBIC BOJIHBI, Ipei() TeHOB,
MUTpalny, U30J1Us, Teorpaduyeckas
(mpocTpaHCTBEHHAsI) U3OJISILIMS,
Ouonornueckas (penpoyKTHBHas)
n3oJsius, dhdext ocHoBarens, b dexT




CHMXeHUe reHeTHYECKOro
Pa3HOO0pa3usi: MPUUUHBI U CIECACTBUSL.
[TposiBnenue a3¢gdexra nperidha reHoB

B OOJIBIIMX ¥ MAJIBIX TIOMYJISIIUSX.
Murpauuu. M3omsums nonysiuin:
reorpaduueckas (IpoCTpaHCTBEHHAs),
Oounosornueckasi (penpoyKTHBHAS ).
JleMoHCTpanyuu

[ToptpeTtsr: C. C. UeTBepHKOB,

9. Maiip. TaGnuIibl U CXeMbl: «JIBUKYIIIHUE CUITBI
HBOIIIOLIMNY, « IKOJIOTHYECKas
M30JISIUS MOMYJISIUAN CEBAaHCKOM
dopenny», «I'eorpaduyeckas u30ISLUS
JIMCTBEHHUIIBI CHOUPCKOHN 1
JUCTBEHHUIIBI AAYPCKOW»,
«[TonmynsImoHHBIE BOJTHBI YUCICHHOCTH
XHUIIHUKOB U )KEPTB»

OYTBLJIOYHOTO TOPJIBIIIKA.
XapakTepus3oBaTh dJIEMEHTapHbIE
(bakTOphI (IBUKYIIME CHIIBI) SBOJIOIIHH.
OnenuBats Bkiaja C. C. YerBepukosa,
3. Maiipa B pa3BUTHE 3BOJIOIMOHHOTO
YUEHUS.

OOBACHATH MPUUMHBI HEHAIPABJIEHHOTO
JIEUCTBHSI 3JIEMEHTAPHBIX
HBOJIIOLIMOHHBIX (PaKTOPOB.

[TpuMeHSITh UMEIOIIINECS 3HAHUSO JIBHKYITIX
CHJIaX 3BOJIOLUU

JUIsl 0OObSICHEHUS IPUYUH pa3HOOOpa3us
reHo(oH1a MOMYJISINI OAHOTO BUJA

2.3

EcrecTBenHbIN
oTOop —
HaIPAaBJISTIOIIHAI
dakTop BOMOLINU

EcrecTBennsbIit oTO0Op —
HaMpaBJSIOMUN (aKTOP IBOIIOLUH.
®opMbI ECTECTBEHHOTO 0TOOpA:!
JBUKYIIUHI, CTAOUIN3UPYIOIINHN,
pa3pbIBaOIIUH (IU3PYIITUBHBIN).
[TonoBoii oT60p. Bo3HukHOBEHKE U
HBOJIIOLIMSI COLIMAILHOTO TTOBEJCHUS
JKUBOTHBIX.

JeMoHCcTpanyuu

Tabnuupl u cxembl: «Cxema JIeicTBUS
€CTECTBEHHOT'0 0TOOpay, «PopMbl
O0pHOBI 32 CYIIIECTBOBAHUEY,
«MHYyCTpUAIBHBIA METTAHU3MY,
«OKuBBIE HCKOTIAEMBIE

PackpwiBath cojepkaHne TEPMHHOB U
MIOHSTHIA: €CTECTBEHHBIN 0TOOP,
JBIKYLIUI 0TOOP, CTAaOMIN3UPYIOIUI
0TOOp, pa3phIBAIOIIHNI 0TOOP, TOIOBOM
oTOOP.

XapakTepu30BaTh €CTECTBEHHBINH 0TOOP
KaK JBMKYIIYIO U HAIIPABJISIONIYIO CUTTY
HBOJIIOLUH, €70 (POPMBI.

Paznuuats popMbl eCTECTBEHHOTO
0TOOpa B MOMYJNSIHSIX, TIPUBOIUTH
MIPUMEPHI ICHCTBUS B TIOMYJISAIIUASX
¢dbopM ecTecTBEHHOTO 0TOOpa.
OOBICHATH MPEANOCHUTKH JJISI IEHCTBHS
JIBUXKYIIEH U cTabunusupyromeil hopm
€CTECTBEHHOT'0 0TOOpa.

CpaBuuBaTh (OPMBI €CTECTBEHHOTO
0TOOpa, JIeJaTh BHIBOJIBI HA OCHOBE




cpaBHeHus. [IpUMEHSATh UMEIOLIIHECS 3HAHUS
0 €CTECTBEHHOM O0TOOpE

JUTs1 00BSACHEHUS [TPOIIECCOB,
MPOUCXOAAIIHNX B IMOMYJIALNUAX BUAOB
OpraHu3MOB

2.4 | [IpucnocoOiaeHHOC [Ipucnoco0aeHHOCTh OPraHU3MOB KaK PackpeiBath conepxkanue TepMUHA

Thb pe3yJbTaT MUKPOIBOIIOIHH. MPUCIIOCOOICHHOCTh OPTaHU3MOB

OpPraHU3MOB KaK Bo3HHUKHOBEHHE TPUCIIOCOOICHUN (amanrarus), apomopdo3s,

pe3ynbTaT y opranuzmoB. ApoMopho3bl U UANOaJanTalus.

MUKPO3BOIIOLUI uanoanantauuu. [Tpumepst [TpuBOIUTH KOHKPETHBIE IPUMEPHI
MPUCTIOCOOJICHHUI Y OPTaHU3MOB: MPUCTIOCOOICHHUI OpraHu3MOB
MopdooruuecKue, HU3n0IOTHIeCcKue, (Mopdonornueckne, PU3NOIOTHIECKHE,
OMOXHMHYECKHE, TTOBEICHYECKHE. OMOXHMHYECKHE, TTOBEICHYECKHE).
OTHOCUTEIBHOCTH IPUCIIOCOOJIEHHOCTH OOBSACHATh MEXaHU3M BOSHHUKHOBEHHS
OpraHU3MOB. MPUCTIOCOOICHUI Y OPTaHU3MOB.
JleMoHCTpanyuu [TpuBoauTh NprMepsl apoMop(ho30B U
TaOmuIe! U CXEMBI: UANOaTaNTalui y pacCTeHUH U
«IlokpoBUTENLCTBEHHAS OKpAcKa JKUBOTHBIX.
KUBOTHBIX», «[Ipenynpexnaromas OOBACHATH pOsIb apOMOP(PO30B
OKpacKa >KHUBOTHBIX», B OCBOEGHUHU OpraHU3MaMH HOBBIX CpeJl
«DPU3H0I0THYECKHE afJalTALIAN», oOuTaHMUS.
«[IpucrnocobIeHHOCTh OPraHU3MOB H OOBICHATH POJIb UANOAATITAIINIA
€€ OTHOCUTEIBHOCTDY. B IIPUCIIOCOOJIEHUU OPraHU3MOB
OOGopynoBanue: repOapuu pacTeHUI; K KOHKPETHBIM YCJIIOBHUSIM CPEJIBI.
KOJUIEKIIMA HACEKOMBIX; Uyderna NTULl U Jloka3pIBaTh OTHOCHUTEIBHBIN XapaKTeP
3Bepel ¢ MpUMeEPaMy Pa3IMYHbIX MPUCTIOCOOTIEHHOCTH U MTPUBOJIUTH
npucnocobienuit. JJaboparopnas padota IIPUMEPBI OTHOCUTEIBHOCTH aJalTal|ii.
«IIpucnocobneHunst OpraHu3MoB U UX PackppiBaTh 3HaU€HUE ABMKYILHUX CHII
OTHOCHTEJIbHAS 11€7IeCO00Pa3ZHOCTbY. HBOJIIOIMH B (POPMUPOBAHUU
JlaGopaTtopHnast pabota MIPUCTIOCOOICHUI
«3yuenue apomopdo30B u
MUMO0AIANITAN Y PACTEHHH U
YKUBOTHBIX)

2.5 | Bun, ero kpurepuu Bun, ero kpurepuu u CTpykTypa. PackpsIBaTh conepkaHne TEPMUHOB U




u JemoHncTpanuu MOHSTHIA: BUJl, KPUTEPUH BH]IA,
CTpPYKTYypa Tabmuubt u cxemsl: «Kputepun Bugay, NOJIMMOP(H3M, BUIBI-IBONHHUKH, apeal,
«Buapl-nBoiiHukn», «CTpyKTYypa BUAa AKOJIOTMYECKas HUIIA, MOMYJISIIHS,
B [IPUPOJIEN. BHJIOBOM KapUOTHI, KOCMOIIOJIUTHI,
O6opynoBanue: repOapuu pacTeHUN; SH/IEMUKH, MTOJABHU/IbI, SKOTHIIBL.
KOJUIEKIIMY HACEKOMBIX; Uydesa ITULl U XapakTepu3oBaTh KpUTEPUHU BUIA
3BEpel pa3HbIX BUJIOB. (MophonornYecKuid, TCHETHYECCKUH,
Jlaboparopnas pabota OMOXMMHYECKUH, TeoTpadUIeCKuii,
«CpaBHeHUE BUIOB 9KOJIOTUYECKUH, OMOXUMHUUCCKHI).
10 MOP(}OIOTUIECKOMY KPUTEPUIOH OOBSACHATH HEOOXOIMMOCTh
MCIIOJIb30BaHUs BCEH COBOKYITHOCTHU
KPUTEPHUEB JIJIs1 OTIPEICTICHUS BUIOBOM
MPUHAJJISKHOCTH OpraHU3Ma.
[Tepeuncnars OCHOBHBIE
BHYTPUBUIOBBIE TPYMITUPOBKHU.
OOBSACHATH TPUYUHBI CYIISCTBOBAHHS
MOHO- ¥ MOJUTUITNYECKUX BUJIOB.
CpaBHHBaThH BUIBI 110
MOP(}OIOTHYECKOMY KPUTEPHIO
2.6 | BumoobpazoBanue Bunoo6pa3oBaHue Kak pe3ynbTar PackpsiBaTh coniepikanre TEpPMUHOB U
KaK MUKpo3BoIounu. M3onsuus — MOHSTHIA: BUI000pa30BaHUe, N3OSN,
pe3yabTar KJIF0UeBOM (pakTop BHI000pa30BaHMS. KODBOJIIOLIUS.
MHUKPO3BOJIOLUU. [TyTtu 1 cioco6b! BUAO0OpA30BaAHUS: XapakTepu30BaTh BUI000pa30BaHUe
CBs13b ajuionatpuieckoe (reorpaduyeckoe), KaK pe3yJIbTaT MUKPOIBOJIOIIHNH.
MUKPO3BOIIOLUU U CHUMITATPUYECKOE (IKOJIOTMUECKOE), OOBACHATH POJIH U3OISAIUU
AMUEMUOJIOTUH «MTHOBEHHOE» (TTOTUIUIONIU3AIIHS, B 00pa30BaHUU HOBBIX BUJIOB.

rubpuanzanus). JJmuTensHOCTh
HBOJIFOLIMOHHBIX MPOIIECCOB.
MexaHu3mbl (POPMUPOBAHUS
OMOJIOrMYECKOro pa3HooOpasusl.
Poub sBONMIOIIMOHHOM OHOTOTHH
B pa3pabOTKe HAyYHBIX METOJOB
COXpaHeHHs OMOpa3HOOOpa3Hsl.
MHUKPOIBOITIONHS U KOIBOJIFOIHUS

XapakTepu30BaTh pa3INuHbIe CIIOCOOBI
BH1000pa30BaHMs (AJJIOMATPUUIECKOE,
CUMIIATPUYECKOE).

[IpuBOANTE KOHKPETHBIE PUMEPHI
BUJIOB, 00pa30BaBIINXCS PA3THUYHBIMU
croco0amu.

[TpuMeHsITh 3HaHHSI CTIOCOOOB
BHJ1000pa30BaHMS I OOBSICHEHUS




Mapa3uToOB U UX X0351eB. MexaHU3MBbI MIPUYMH MHOTO0Opa3us BUIOB.
(bopMUPOBaHUS YCTOHIHBOCTH OOBSACHATH BOSHUKHOBEHUE
K aHTHOMOTUKAM H CIIOCOOBI OOPHOBI YCTOMYHUBOCTHU MaTOT€HOB
C HEW. K aHTHOUOTUKAM
JeMmoHcTpanuu
Tabmuiet 1 cxeMbl: «CrocoObI
BUI000pa3oBanusy», «I eorpapuueckoe
BHUJ1000pa30oBaHue TPEX BUI0OB
JaHJIBIIIEN», «DKOJIOTMYECKOE
BHJ1000pa30BaHKUE BUIOB CHHUILY,
«[Tonummnonas! pacTeHUI»,
«KanyctHopeneuHnslil rudbpua»
Tema «Makpo3BoOLMS U €€ Pe3yabTaThD)
3.1 | MakposBomrorusi. | 1 MeToabl U3y4eHus: MaKpOIBOJIIOIUH. PackpbiBaTh copiep:kanne TEPMUHOB U
[TaneonTonoruveck [TaneoHnTONMOrNYECKUE METOIBI MOHSITHI: MaKpO3BOJIOLHUS
ue u3ydeHus Bomonuu. [lepexonnsie (punorenes), nepexonHsie GOPMBI,
METO/IbI U3yUYCHHS ¢dbopMbI U HUTOTEHETUYECKUE PSIIbI (buIoreHeTUYECKUe PAIBL,
HBOJTIOIIUN OpraHU3MOB. MaJICOHTOJIOTUS.
JlemoHcTpanmuu XapakTepu30BaTh MAaKPOIBOIIOIUIO KaK
TabnuIbl U CXEMBI: HAJIBUJIOBYIO BOJIIOIIMIO 00pa30BaHUs
«DuUnoreHeTHUECKUN Psifl JOMIaAN, KPYIHBIX TAKCOHOMHYECKUX €TUHUII.
«ApXEOnTEPUKC», «3BEPO3yOBIC OOBICHATH 3HAUCHUE
amepb», «Cteromedansn, MAJIEOHTOJIOTHYECKUX MCCIIeIOBAHUMA
«Punnogute», «CeMeHHbIE JUTSI TIOJTY4eHHUs (PAKTOB SBOJIIOLIMH
MATIOPOTHUKI. OpraHU3MOB.
O6opynoBaHue: KOJUIEKIHH, [TpuBOIUTE MpUMEPHI OPraHU3MOB,
repOapuu, MyJISDKA UCKOMTAEMBIX OTHOCSIIINXCS K IEPEXOIHBIM popmam.
OCTaTKOB OPTaHW3MOB Ha3zpIBaTh TpyIITel OPraHu3MOB,
JUTSL KOTOPBIX BOCCTAHOBIIEHBI
¢bunoreHeTUYECKUE PSIIbIL.
CpaBHUBATH TPOIIECCHI
MaKpOAIBOJIOIIUNA U MUKPOIBOJFOIIAN
3.2 | buoreorpaduuecku | 1 buoreorpadudeckue MeTOAbI U3YUEHUS PackpeiBath copepkaHne TEPMHUHOB U
e sBostonu. CpaBHEHHE QIIOPHI U MOHSTHI: Guoreorpadusi, SHAEMHKH,




METO/IbI U3yYCHHUS (bayHbI MATEPUKOB U OCTPOBOB. PEJIUKTBHIL.

HBOJIIOIUH

3.3 | DMOpuosiorudecku | 2 DMOpHOIOTHYECKHE U PackppIBaTh copiepskaHne TEPMUHOB U
eun CPaBHUTEIEHOMOP(}OIOTUIECKHE METOIBI MOHATHUI: SMOPHOIIOTHSL, MOP(OIIOTHS,
CPaBHUTEILHOMOD U3YYEHUS TOMOJIOTMYHBIE U aHAJIOTUYHBIE OPTaHbl,
donoruueckue HBOJIONMH. | eHeTHYEeCKEe MEXaHU3MBI PYAMMEHTBI, aTaBU3MBbI, OMOXHUMUYECKasI
METO/IbI U3yUYCHHUS HBOJIIOLIMU OHTOT'€HE3a U MOSBICHUS TOMOJIOTHS.

HBOJIIOIUH HBOJIIOI[MOHHBIX HOBILIECTB. XapakTepHu30BaTh SIMOPUOJIOTHUECKHE,
["'oMonoruyHbie U aHAIOTUYHbBIE CPaBHUTEIHHO-MOP(OIOTHUECKHE,
opransl. PymumeHnTapHbie Oprasbl U MOJICKYJISIPHO-TeHETHIECKHE,
aTaBU3Mbl. MOJIEKYJISIpHOT€HETUYECKHE, OMOXHMHUYECKHE, MAaTEMAaTUYECKUE
OMOXMMUYECKUE METO/BI H3yUECHHUS IBOFOIIHH.
MaTeMaTHUYECKHUE METO/IbI U3YUCHHUSI OOBsACHATH 3HaYEHHE 3MOPUOJIOTUH,
HBOJIOIUH. | OMOIOTHYHBIE TEHBI. CPaBHUTENLHONW MOP(OJIOTHH,
CoBpeMeHHbIE METO/Ibl TOCTPOCHHUS MOJIEKYJISIPHOM IeHeTHKH, OMOXUMHUU.
(MIOTeHETHYECKHX IEPEBHEB.

3.4 | O6mwue 2 OO61re 3aKOHOMEPHOCTH (ITPaBHIIa) PackppIBaTh copep:kaHne TEPMUHOB U
3aKOHOMEPHOCTHU sBorOIMH. [IpUHIMIT CMEHBI PYHKIHIA. MOHSTHUN: cMeHa (QYHKIIMI OpraHos,
HBOJIIOLUH HeoOpaTMOCTh 3BOJIOIUH. HEOOpPaTUMOCTb 3BOJIIOLIUY, Al TUBHAS

AnanTuBHas pajuaIysl. panuanys, HepaBHOMEPHOCTb TEMITOB
HepaBHOMEPHOCTH TEMIOB BOJIOLUH. HBOJIIOLMH, YepeI0OBaHNE TIIaBHbBIX
HaIlpaBJICHUI YBOJIIOIUN.

Tema «I[IpoucxoxxeHre U pa3BUTHE KU3HU Ha 3eMie»

4.1 | I'mnoress 2 Hay4Hble THITIOTE3BI IPOUCXOMKIACHUS PackpsIBaTh conepkaHue TEPMUHOB U
BO3HUKHOBEHUS XKHU3HU Ha 3emiie. AGUOreHes u MOHATHUI: KpeallMoHU3M, BUTAJIU3M,
KU3HH na"crepmus. JloHaydHbIe na”crepmus, abnoreHes.

Ha 3emiie NPEJCTABICHUS O 3aPOXKIACHUU KUZHU W3narath Hay4yHbIE TUTIOTE3BI U TEOPUU
(xpeaunonusm). ['unoresa IIPOUCXOXKACHUS KU3HU Ha 3emiIe.
MOCTOSIHHOTO CaMO3apOXKIECHUS KU3HU OuenuBats Bkiag @. Penwy,

u e€ onposepkeHue onbitamu O. Penu, JI. Cmannannanwy, JI. [lacrepa

JI. Cniannanuanuy, JI. [Tactepa. B (DOpMHUPOBAHNE HAYUHBIX B3IJISI0B
[TponcxoxaeHne KU3HU H Ha NMPOUCXOXKICHHE )KU3HU Ha 3emIie.
acTpOOHOIIOTHSL. [TepeuncnsTh cTauu pa3BUTHUS KUZHU
JlemoHCTpammmn Ha 3emie, COTIIACHO TEOPUHU OMOII0I3a




[TopTpetsl: @. Penu, JI. Cnajutanianu,
JI. ITacrep.

4.2 | OcHOBHBIE ATAIbI OCHOBHBIE 3TaInbl HEOPraHUYECKON PackpsIBaTh coaep:kaHre TEPMUHOB U
HEOPraHUYECKON sBoJronmu. [Inanerapuas MOHATUI: TE€OJIOTUYECKAsT DBOJOLIMSA,
3BOJIIOLIUU (reosmoruyeckasi) BOIOIUS. XUMHYECKas IBOJIIOLHS, a0MOTeHHBIN

XuMudeckast 3BOoNUs. AOHMOTCHHBIN CUHTE3, IepBUYHAs aTMOCcdepa,
CHUHTE3 OPTraHMYECKHUX BEILECTB KOalepBaTHbIE Karlid, puOO3UMBIL,
u3 Heopranuueckux. OnbiT C. Musiepa POOUOHTHI.
u I'. FOpu. O6pa3zoBaHue MOITMMEPOB XapakTepru30BaTb OCHOBHBIE ATAIlbI
n3 MmoHoMepoB. KoanepBarnas XUMHYECKOHN HBOJIOLNU.
runore3a A.W. Onapuna, runoresa Ha3piBaTh XUMHUECKHUI COCTAB
nepBuaHOTO OyiboHa Jk. Xonmelina, MIEPBUYHOM aTMOCHEPHI 3eMITH.
reHetTuueckas runoresa ['. Mémnepa. OuenuBars Bkiiaa C. Mumiepa,
Pu6o3umsl (T. Yek) u runoresa I'. FOpu, T. Yeka, V. I'unbepra
«vupa PHK» V. 'un6epra. B (hopMHUpOBaHKE HAYYHBIX B3TJIS10B
dopmupoBanue MeMOpaH 1 Ha MPOUCXO0KJICHUE )KU3HU Ha 3eMJle.
BO3HUKHOBEHHUE MTPOTOKIIETKH. OnuceiBaTh yCIOBHs, HEOOXOIUMBIE
JemoHcTpanmu JUTsE aOMOTEHHOTO CHHTE3a
[Toptpetsr: C. Munnep, I'. FOpu, OPraHUYEeCKUX COCIUHEHUM.
A. U. Onapun, J[x. XonnenH, [IpuBOAMTE TPUMEPHI MOJIEKYII,
I'. Mémep. Y KOTOPBIX BO3HUKIIH IIPOLIECCHI
Ta6muip! u cxembl: «CxeMa ombITa T€HETUYECKOTO KOMTUPOBAHUS U
C. Munnepa, I'. FOpuy», «3tamnsl (dbepMeHTaTUBHAS AKTUBHOCTD.
HEOPraHWYECKOW IBOIOLIAN.

4.3 | Ucropus 3emnu u Hcropus 3emnu u MeToabl €€ PackpbIBaTh conepkaHnne TEPMUHOB U

METObI €€
U3y4YEHUS

u3ydeHus. Vickonaemplie OpraHndecKre
ocTaTku. ['€0XpOHOJIOTHS U €€ METOIBI.
OTtHocHuTenbHas U a0COJIOTHAS
reoxpoHoorus. ['eoxpoHonoruueckas
IIKAJIa: S0HBI, 3PbI, ICPHUOJIBI, SITOXH.
JleMoHCTpauuun

TabnauLbI U CXEMBI:
«["eoxpoHOIIOTHYECKAS TIIKAJIAY.
OO6opynoBaHue: KOJUICKITUU

MTOHATUI: TEOXPOHOJIOTHUS
(oTHOCHTENBHAS, A0COTIOTHAS ),
OKaMEHEIIOCTH, METO/TbI
T€OXpPOHOJIOTUH, TEOXPOHOIOTHYECKAs
IITKAJIa: S0HBI, 3PBI, ICPHUOJIBI, SITOXH.
XapakTepu30BaTh METOIbI U3yUCHUS
UCTOpUU 3eMJIH.

[Tepeuucnsath pa3aenbl
F€OXPOHOJIOTHYECKON NIKAJIBI.




OKaMEHEJIOCTEH, MOJIC3HBIX
HCKOIIACMBbIX; MYJISIZKW OPraHuICCKUX
OCTaTKOB OPraHHU3MOB.
Jlaboparopnas pabota

«M3yueHne 1 ONMCAHNE UCKOTTAEMbIX
OCTaTKOB JIPEBHUX OPTaHU3MOBY

OneHuBaTh 3HaU€HUE UCKOTTAEMBbIX
OCTaTKOB ISl U3yYEHHUSI UCTOPUHU
pa3BUTHUSA KU3HU Ha 3emiie.
OOBSACHATH XapakTep pactpeeICHUs
HCKOMAaeMbIX OCTaTKOB B 3€MHOM Kope.
CpaBHHMBaATh METO/1bl AOCOJIIOTHON U
OTHOCHUTEJIbHON I€0XPOHOJIOTHH

4.4 | HayasibHbIE HTAIBI HauanbeHble 3Tansl OpraHnyecKoin PackpeiBath cosepxanre TEPMUHOB U
OpraHUYECKON sBostonnH. IlosiBiieHne u 3BomONUA MOHSITHH: «TIOCJIEHUN YHUBEPCAJIbHBIN
IBOJIFOLIUN MEPBBIX KIETOK. DBOIIOLHS o011l peaoK», OAHOKIETOUHBIE

MeTaboau3mMa. Bo3HUKHOBEHHE MEPBBIX OpraHu3MBbl, IPOKAPUOTHI, SYKapHUOTHI,
HKOCUCTEM CUMOMOI€HE3.

4.5 | DBomonus ITponcxoxaeHne MHOTOKJIETOYHBIX PackpbIBaTh conep:kaHue TEPMUHOB U

JyKapuoT OpraHn3mMoB. Bo3HUKHOBEHUE MOHSITUI: TPOKAPUOTHI, 3yKApUOTHI,
OCHOBHBIX I'PYIIII MHOTOKJIETOYHBIX MHOT'OKJIETOYHOCTb, CIIELUATN3aUs]
OpraHNU3MOB. KJIETOK, BUPYCBI.
JemoHcTpauuu XapakTepHu30BaTh IPOUCXOKACHUE
IToprper: U. 1. MeuHHKOB. MHOT'OKJIETOYHBIX OpPraHU3MOB.
Tabnuupl u cxembl: «HavyanbHbIe 3TabI CpaBHHBaTh 0COOEHHOCTH
OpraHUYecKol 3BoOIOLUNY, «CUcTeMa JYKapUOTHYECKUX U MPOKAPUOTHYECKUX
YKUBOU NPUPOABI» OpraHu3MOB.

4.6 | OCHOBHBIE TAIIBI OCHOBHBIE 3TaIlbl 3BOJIIOIUYU BBICIINX PackpeiBath copepxaHne TEPMUHOB U

IBOJIIOLIAN
PacTUTEIBHOTO
Mupa

pacrenuii. OCHOBHbIE apoMOP(}O3bI
pacTeHuil. BbIxo1 pacTeHuil Ha cymny.
IlosiBIeHME CIIOPOBBIX PACTEHUN U
3aBoeBaHue UMH cyld. CeMeHHbIe
pactenus. [IpoucxoxaeHne NBETKOBBIX
pacTeHuil.

JleMoHCTpauyuu

Tabmuue! U cxeMbl: «KApoMopdo3b
pactenuit», «PUHHODUTEHIY,
«OHOKJIETOYHBIE BOJOPOCIINY,
«MHOTOKJIETOYHBIE BOJOPOCIH,
«Mxmy, «[lanopoTHUKNY,

MOHSTHIA: BOJOPOCTH, PUHHO(DHUTHI,
MXH, TIAIIOPOTHUKOOOpa3HbIEe, CEMEHHBIE
NaropOTHUKH, TOJIOCEMEHHBIE,
MOKPBITOCEMEHHBIE, Oecroioe
noKoJieHue (CropoduT), IOJI0BOE
MoKoJIeHue (raMmeTour).
[TepeuncasiTb OCHOBHBIE 3TAIIbI
ABOJIIOINH PACTUTEIHFHOTO MHpA.
HaspiBaTh 0CHOBHBIE apOMOP(O3bI
pacTeHUi U OLEHUBATh UX
HBOJIIOIIMOHHOE 3HAUYEHHE.
CpaBHHBATh OCOOCHHOCTH CTPOCHUS




«I"osmoceMeHHbIE pacTeHUS», «Oprassl
LBETKOBBIX PACTCHUIN».
OO6opynoBaHue: repOapuu pacTCHHUM
pa3IMYHbIX OTJIEJIOB.

ITpakTnyeckas pabora

«M3yuenne 0coOEHHOCTEN CTPOEHUS
pacTeHHUH pa3HbIX OTIEIIOBY»

paCTeHI/Iﬁ Pa3HBIX OTACIIOB

4.7 | OCHOBHBIE 3TaIbl OCHOBHBIE 3Tarbl BOITIOLUN PackpeiBath cosepxanre TEPMUHOB U
SBOJIIOIINH KHUBOTHOTO MUpa. OCHOBHBIE MOHSTHI: MPOCTEHIIINE, TUIACTUHYATHIE,
’KUBOTHOT'O apoMop(} 036l )KUBOTHBIX. BeHicKast KHUIIIEYHOTIOJIOCTHBIE, TIJIOCKUE YEPBH,

Mupa dayna. KemMOpuiickuii B3pbIB — YJIEHUCTOHOTHE, PHIObI, 3eMHOBOHBIE,
MOSIBJICHUE COBPEMEHHBIX TUIIOB. MIPECMBIKAIOIIUECS, TITULIBI, MIIEKOITUTAIOIINE,
AKTOZIEpPMA,
SHTOJEPMA, ME30/I€pMa, IBYCTOPOHHSS
CUMMETPUS, TETIOKPOBHOCTD.
4.8 | Pa3BuTHE KU3HU PazButue xu3Hu Ha 3eMIie TI0 3paM U PackpbiBaTh copep:kanne TEPMUHOB U

Ha 3emie

nepuoJiaM: apxei, NpoTepo30i,
ajaeo30i, Me3030ii, KarHo3o0i. O0mmas
XapaKTepUCTHKA KIIUMaTa 1
reoJIOTHYecKuX mporeccos. [losBnenne
U pacIiBeT XapaKTepHBIX OPraHU3MOB.
VYrieobpa3zoBaHue: €ro ycioBus u
BJIMSIHME Ha ra30BbIil cOCTaB
aTMocdepshl.

MaccoBbie BBIMUPaHUS —
HKOJIOTHYECKUE KPUZHUCHI TIPOIILIIOTO.
[Tpu4KHBI U CIEICTBUS MAaCCOBBIX
BbIMHUpaHuil. COBpeMEHHBIH
HKOJIOTUYECKUH KPU3HC, €T
ocobenHoctu. [IpobGiema coxpaHeHust
OuopazHooOpazus Ha 3emIie.
JeMoHCTpanyu

TaGnuupl u cxemsl: «Pa3BUTHE )XU3HU
B ApXEUCKOU Apey, «Pa3BUTHE KU3HU

MIOHATHUI: apXe, apxeOaKTepuH,
[IMaHOOAKTEePUH, IPOTEPO30H,
naneo3oi, keMOpuii, OpJIOBUK, CHITYP,
JIeBOH, KapOoH, nepmb, [lanres, Teruc,
TPUIIOOUTBI, PUHUO(PUTBI,
PaKOCKOPITUOHBI, TAHIIUPHBIE PHIOHI,
KOTHJIO3aBpbl, ME3030M1, | '0H1BaHa,
JlaBpasus, Tpuac, ropa, MeJ, XBOMHBIE,
TUHKTOBBIE, CATOBHUKOBBIE,
OEJIEeMHHUTBI, aMMOHUTBI, TUHO3ABPHI,
apXeoNTEPUKC, TOKPHITOCEMEHHBIE,
KalHO30M, NaJeoreH, HEOIeH,
aHTPOIIOT'€H, MACCOBOE BEIMUPAHUE.
XapakTepru3oBaTh pa3BUTHE )KU3HU

Ha 3emuie 110 3paM U Mepuoaam.

VY cTaHaBmMBaTh 3aBUCHMOCTD MEXTY
re0JIOTMYECKUMH MPOLIECCAMU,
W3MEHEHUSIMU KJINMATa U MPOIeCCaMM




B IPOTEPO30UCKOM Apen, «Pazputue
JKU3HU B IIAJIEO30MCKOM 3pey,
«Pa3BUTHE )KU3HU B ME3030MCKOH dpen,
«Pa3BuTHE KN3HU B KAMHO30HCKOM
ape»

B JKMBOU IIPUPOJIC.

OOBSCHATH MPUYMHBI pacliBeTa
CHUCTEMAaTUYECKHUX IPYII OPraHu3MOB
B Pa3JIMYHBIC 3PbI U IEPUOJIBI.
AHaM3uUpoOBaTh IPUYUHBI U CIEACTBUSA
MacCCOBBIX BBIMUPAHHM.

Ha3zbiBaTh 0cHOBHBIE apOMOP(}HO3bI
pacTeHUH U KUBOTHBIX.

4.9

CoBpeMeHHas
cucrema
OpPraHUYECKOTO
Mupa

CoBpeMeHHas cucTteMa OpraHu4ecKoro
mupa. [IpuHIHE KIaccupukanum
oprann3MoB. OCHOBHBIE

CUCTCMATUYCCKUC I'PYIIIBI OPIraHU3MOB.

JlemoHcTpamuu
Tabmune! u cxembl: «CoBpeMeHHast
CUCTEMA OPraHUYECKOr0 MUPA»

PackpsiBaTh coep)kaHie TEPMHHOB U
MOHATHUI: OaKTEPUH, apXEH, BBICIIHE
pacTeHus, 3eJIEHBIE BOIOPOCIIH,
OarpstHKH, Oypble BOJOPOCIH,
MOXOBH/IHBIE, TAIIOPOTHUKOBU/IHEIE,
XBOUIEBHU/IHBIC, IIJIAYHOBUIHBIE,
T'OJIOCEMEHHBIE, TOKPBITOCEMEHHEIE,
MPOTHCTHI, KHIIIEYHOMIOJIOCTHBIE,
IUIOCKHE YePBU, KPYTJIbIC YEPBH,
KOJIbYaThIe YePBH, WICHUCTOHOTHE,
MOJUTIOCKH, UTJIOKOXKHE, XOP/IOBBIE,
rpuOBbI, TUIIANHUKH, BUPYCHI.
XapakTepu30BaTh COBPEMEHHYIO
CHCTEMY OPTaHUYECKOTO MHPA;
Ha3bIBaTh OCHOBHBIE CUCTEMAaTHUECKUE
IPYIITBI OPTaHU3MOB.

OOBACHATH MPUHIUIBI KJIaCCU(PUKALIUN
OpTraHU3MOB.

[TepeuncasiTb OCHOBHBIE PU3HAKU
MIPOKAPHOT, PACTEHHIA, )KHBOTHBIX,
rpuOOB, KPACHBIX U OYpPBIX BOJIOPOCIEH.

Tema

«Hponcxoxcnemae YCJIOBCKA — AHTPOIIOICHE3)

5.1

AHTpomonorus —
HayKa O 4eJIOBEKe

1

Pa3nensl u 3a1aun aHTPONOJIOTUH.
Metoasl aHTPOIOJIOTHH.
JleMoHCTpauuun

Tabmuel 1 cxeMbl: «MeToabl

PackpeiBath copep:kaHue TEPMUHOB U
MOHSITUI: aHTPOIOJIOTUsS, MOP(OJIOTHS,
aHTPOIOr€HE3, AHTPOIIOMETPHS,
PEKOHCTPYKIIHS, apXEOJIOTHs,




AHTPOTIOJIOTUIY.
O06opynoBaHue: MYJISHKA
OKaMEHEJIOCTEH, IPEJIMETOB
MaTepUaIbHOU KYIbTYPhI IPEIKOB
yenoBeka; hoTorpadun Hax0I0K
MCKOTIAeMbBIX OCTaTKOB YeIOBEKa

sTHOTpadUs.

HaspiBath pasnensl u 3agauun
aAHTPOIIOJIOTUH.

XapakTepru3oBaTh METOIbI
AHTPOIIOJIOTUU U CPABHUBAThH UX MEXIY
COOO.

Boraensate BOnpockl 3BOJTIOLUI
4eJI0BEKa, UCCIEAYEMbIE IIPU ITOMOIIU
pa3JIMYHBIX METOOB

5.2 | Pa3Butne CraHOoBJIEHHE [TPEICTABICHUM PackpsIBaTh conep:xaHue TEPMUHOB U
IIPEICTaBICHUN 0 NIPOUCXOKICHUH YEIIOBEKA. IIOHSITHI: aHTPOIIOT€HHAs TEOPHS,
0 MPOUCXOKICHUU Penurnosneie Bo33peHusl. TpyznoBas Teopusi, Homo sapiens.
YeJIoBeKa CoBpeMeHHbIE HAYYHbBIE TEOPHH. OnenuBats Bkian Y. Jlapsuna
JleMoHCTpanyuu B Pa3BUTHE IIPEICTABICHAN
[Toptpert: Y. /lapBuH. 0 TIPOUCXOKJICHUH YEJIOBEKA.
Ta0muue! 1 cxembl: «MeTomb!
AHTPOIOJIOTU.
5.3 | Mecro uenoBeka CX0/1cTBO U€I0BEKa C KUBOTHBIMHU. PackpsIBaTh conep:xaHue TEPMUHOB U

B CUCTEME
OpraHUYECKOTo
Mupa

CucreMaTn4eckoe NoJI0KEHNE
yesioBeka. CBUJIETENBCTBA CXOCTBA
YeJI0OBEKA C JKUBOTHBIMHU:
CPaBHUTEIBLHO-MOP(OIOrHUECKHE,
IMOPHOIOTUYECKHE,
($u3H0I0ro0MOXUMHUYECKHE, TOBEICHYECKHUE.
OTnnuus 4enoBeKa OT KUBOTHBIX.
IIpssMOXOKaEHNE U KOMIUIEKC
CBS3aHHBIX C HUM NpU3HAKOB. Pa3BuTHe
TOJIOBHOT'O MO3ra ¥ BTOPOM CUTHAJIBHOU
CUCTEMBI.

JeMoHCTpanyu

Tabmunel 1 cxeMsl: «[ 0JIOBHOI MO3T
yesoBeka», «4enoBekooOpazHbIe
00e3bs1HBD», «CKeNeT yenoBeKka 1
CKeJIeT IMMIaH3e», «PyInMeHTsl n

MOHITHI: PyTUMEHTHI y YEIIOBEKa,
aTaBU3MBbI Yy YEJIOBEKa,
MPSIMOXO>KJICHHE, BTOpasi CUTHAJIbHAS
CUCTEMA.

OmnpenensTh cUCTEMaTHYECKOE
MOJIOKCHUE YEJIOBEKA B OPTAaHHMYECKOM
MHUDE.

BEISBIISTE 4epTHI CXOJ/ICTBA U PA3IAIHS
YeNoBeKa U )KUBOTHBIX.
XapakTepru30BaTh CBUICTEIIHCTBA
CXOJICTBA Y€JIOBEKA U KUBOTHBIX
(cpaBHUTENBHO-MOP(OJIOTUYECKHE,
AMOPHUOIIOTUYECKHE,
(hU3HOTIOTOOMOXUMHYECKHE, TIOBEICHUECKHE).
[TpuBOIUTH MpUMEPHI aTABU3MOB U
PYIUMEHTOB Y YeJIOBEKa.




aTaBU3MBbD».
OO0opynoBaHHE: CKEIIET YEI0BEKa;
MOJICIb Yeperia YeIoBeKa U uepena

OnuceIBaTh IIPpHU3HAKH YCJIOBCKA

5.4 | IBMKyIIME CUIIBI JBwmxymme cuibl ((hakTophl) PackpsIBaTh conep:kaHue TEPMUHOB U
(dpaxtopsr) aHTpOIIOreHe3a: ONOJIOrMYEeCcKue, HOHATUI: HAaCJIeCTBEHHAs
aHTpPOIIOreHe3a counanbHele. COOTHOIIEHNE MU3MEHUYUBOCTb, ECTECTBEHHBIN 0TOOP,

OMOJIOTMYECKUX U COLUAIIBHBIX OpyIUiiHas AeATeNbHOCTb, TPYIIIOBOE
(akTOpPOB B aHTPOIIOTEHE3E. COTPYAHUYECTBO, OOIIEHUE, PeUb.
JlemoHCcTpauun XapakTepu30BaTh JABUKYIINE CHIIBI
Tabmuibl U cXembl: «JIBUKYIIIUE CUITBI aHTpPOIIOreHe3a: OMOJIOrMYeCKUE 1
AHTPOIIOTEeHE3a. CoLlMaNIbHbIE

O6opynoBaHue: MYJISKU [TPEIMETOB

MaTepHaIbHON KYJIbTYpPbI IPEIKOB

4eJl0BeKa

5.5 | OcHOBHBbIE CTaIUU OCHOBHBIE CTaJJM aHTPOIIOTE€HE3A. PackpbIBaTh cozepkaHue TEPMUHOB U

aHTpoOIoreHes3a Pannne yenoBekooOpa3Hble 00€3bsTHBI MOHTHUM: aBcTpaslonuTek, Yenosek
(IPOKOHCYIIbI) U paHHHE MOHTUJIbI — yMenblid, UenoBeK MpsiMOXOsIIuiA,
0011I1e TTPEAKU YEIOBEKOOOPa3HbIX UYenosek reiinensoeprekuil, Yenosek
00e3bsH U Jt0AeH. ABCTPAJIONIUTEKH — HEeaH/IepTaJIbCKUM, KPOMaHbOHELL,
JIBYHOTHE NPEIKH JIIOJICH. JICHHCOBCKHUH 4EJIOBEK

5.6 | OBomronus DBOIOIUS COBPEMEHHOTO YEJIOBEKA. PackpeiBaTh conep:kaHue TEPMUHOB U
COBPEMEHHOTO EctecTBeHHBII 0OTOOP B MOMYJSALUAX MTOHATUI: MyTal[MOHHBIN ITPOIIECC,
4eJI0BEKa 4esi0BeKa. MyTallMOHHBIH NpoLece U HOJIUMOP(U3M, TOMYIAIUOHHBIE

nosmmopdusm. [omymnsimonusie
BOJIHBI, JIpeiid) reHoB, MUTpaIUs U
«3(dexT ocHOBATENSI» B MOMYJISIITUIX
COBPEMEHHOT0 YeJIOBeKa.
JeMoHCcTpanyuu

TaOmuIel U CXeMBI: «TaIlbl SBOTIOIUN
YeII0BEKa»

BOJTHBI, JIpeiip TeHOB, MUTpAIIHS,
«3(hdexT ocHOBaTEN».
XapakTepHu30BaTh POJIb ECTECTBEHHOTO
0TOOpa B MOMYJIALUAX COBPEMEHHOTO
YeJI0BeKa.

OreHuBaTh poib MyTaLlMOHHOTO
nporiecca, MOMyJISIHOHHBIX BOJH,
npeiida reHoB, MUrpaluy, «3pdexra
OCHOBATEJISH» B SBOJIOLHHN MTOIYJIALNI
COBPEMEHHOT0 YeJIOBeKa.

[TpuBoMTE MPUMEPHI (HAKTOPOB,




CIIOCOOHKBIX BBI3BATh MOITYJIAIUOHHBIC
BOJIHBI B 9BOJIIOIUKA COBPEMCHHOT'O
YECJIOBCKA

5.7

Yenoseueckue
pachsl.
MexaucuuruimHap
HbIE

METO/IbI
AHTPOIIOJIOTUU

Yenoseueckue pacel. [lonsTie o pace.
Bounbime pacel: eBponieonaHast
(eBpazuiickasi), aBCTPaJIO-HErPOUAHAS
(3KBaToOpHAIbHAS ), MOHTOJIOMTHAS
(a3marcko-amepukaHckas). Bpems u
IyTH PacCeICHHs YeJI0BEKa M0

mraneTe. EMMHCTBO 4eI0BECUSCKUX pac.

Haquaﬂ HCCOCTOATCIbHOCTL paCu3mMa.

PackpwiBath copepkaHre TEPMHUHOB U
MOHSTHIA: paca, pacoreHes, pacusM,
COLIMAJIbHBINA JaPBUHU3M.
XapakTepu30BaTh MPU3HAKU OOJIBIINX
pac 4eJoBeKa: eBpONECOUTHOM
(eBpa3uiicKoOii), aBCTPaAIO-HETPOUTHOM
(?KBaTOPHAIBHOMN ), MOHTOJIOUTHOM
(a3uaTcko-aMepUKaHCKOM ).

BEISBISTE MPUYMHBI BOBHUKHOBEHUS
YeJI0BEUYECKHX pac.

Tema «Dxoorus — HayKa O B3BAUMOOTHOIICHUAX OPraHU3MOB 1 HAJOPTaHU3MCHHBIX CUCTEM C Oprnca}omeﬁ

cpenoi»
6.1 3apoxaeHue u 1 3apoxACHUE U PA3BUTHE IKOJIOTHU PackpeiBath conepxanre TEpPMUHOB U
pPa3BUTHE IKOJIOTUU B Tpyaax A. I'ymbonbara, K.®. Pynse, MOHSATUI: SKOJIOT U, ayTIKOJIOTHS,

H.A. CesepiioBa, J. I'ekkens, CHHAKOJIOTHSI, DKOJIOTHS COOOIIECTB U
A. Tencnu, B.H. Cykauéna. Pa3nenst u 3KOCHCTEM, IKOJIOT U BUIOB U
3a7a9M dK0JI0TuH. CBSI3b KOJIOTUH MOMYJISIUAM.
C APYTMMH HayKaMHU.

6.2 | MeTozpl oKOJOTHH. | 2 Merons! sxonorun. Ilonessie PackpsIBaTh conep:kaHue TEPMUHOB U

3HaueHHuE
DKOJIOTHUECKHIX
3HAHUU IS
YeIoBeKa

HaOro1eHus. DKCIIEPUMEHTHI

B OKOJIOTHH: IIPUPOJIHBIE U
nabopaTopHble. MoaenupoBaHue
B 9KOJIOTMH. MOHUTOPUHT
OKPYKAIOILEH Cpelibl: JIOKAIbHBIM,
PErHOHANIbHBIN U TJI00AILHBIH.
3HaueHUE IKOJOTUYECKUX 3HAHUN
JUISL 4EeJTOBEKA. DKOJIOTHYECKOe
MHUPOBO33PEHUE KaK OCHOBA CBA3EH
YeJI0BEYECTBA C PUPOJION.
®opMUpOBaHUE YKOJIOTUYECKON
KYJIBTYPBI M 9KOJIOTHYECKOU

MOHATHIL: T0JIeBbIe HAOII0AEHUS,
MOHUTOPHHI OKPYKAIOIIEH Cpebl,
MOJIEJTMPOBAHUE, DKCIIEPUMEHT,
IIPOrHO3HPOBAHHUE.
XapakTepHu30BaTh METO/IbI KOJIOTHH.
IIpuBOAUTE IPUMEPHI TIOJIEBBIX
HaOJI01eHUI B 9KOJIOTHH.

BrIgBISITE OCOOEHHOCTH MOHHUTOPHHTA
OKpYXKarolllel cpelibl Kak MeToa
HKOJIOTUYECKUX UCCIICAOBAHUIA.
OO00CHOBBIBATH 3HAUEHUE
OKCIICPUMCHTOB B OKOJIOTHYCCKHX




I'PaMOTHOCTH HACEIICHUS. UCCIICJOBAHMSIX.
JleMoHCTpanyuu CpaBHuUBaTh J1abOpaTOpPHBIE U
TaGnuupl u cxemsbl: «MeTobl IIPUPOJHBIEC SKCIIEPUMEHTBI KaK METOJIbI
sKoJIOrUn», «Cxema MOHUTOpPUHTA 9KOJIOTMUECKUX MCCIIEA0BAHUM.
OKPYXKAaIOIEH CpeIbI».
Tema «Opranu3msl U cpesia OOMTaHUS
6.3 | Dxonoruueckue 1 Okonoruyeckue HakTopsl U PackpeiBath conep:kaHue TEPMUHOB U
baxTops 3aKOHOMEPHOCTH UX JIEUCTBUS. MOHATHUI: SKOJIOTUYECKHi (haKTop,
Knaccugukaius 3Kk0n0rn4eckux OMOJIOTNYECKU ONITUMYM,
(dakToOpoB: aOMOTUYECKUE, OTrpaHUYMBAIOIIUN (JIMMUTUPYIOLIHI)
ouoTtuveckue, antpornoreHHsie. Oo1Me dakrop.
3aKOHOMEPHOCTH JI€HCTBUS KnaccugumupoBars S5K0I0THIECKHE
sKoJsioruueckux akropos. [IpaBuio (bakTOpBI IO Pa3HBIM OCHOBaHMSM.
munumyMa (K. Llnpenrens, XapakTepu3oBarh 001
1O. JIu6ux). TonepaHTHOCTb. 3aKOHOMEPHOCTH JIE€HCTBUS
OBpHONOHTHBIE M CTCHOOMOHTHEIE HKOJIOTHYECKUX (DaKTOPOB.
OpraHU3MBlI. OO0O0CHOBBIBATH JIEHCTBHE 3aKOHA
JlemoHcTpauuu ONTHUMYMa U 3aKOHA OIPaHUYMBAOIIETO
Tabnuibl 1 cxembl: «DKOJOTHUECKUE daxTopa.
(bakTopbI». [TpuBOIUTE NpUMEPBI:
ObopynoBaHue: repoapuu u WUTIOCTPUPYIOLIME NEHCTBUE MpaBuia
KOJUIEKIIUY PACTEHUHN U )KUBOTHBIX, MUHUMYMa, OTPaHUYMBAIOIIETO
PUCIIOCOOIEHHBIX K BIUSHUIO ¢baxTopa, IBpUOMOHTHBIX U
Pa3IMYHBIX HKOJIOTHYECKUX CTEHOOMOHTHBIX OPraHU3MOB
(bakTopoB
6.4 | AGnotuueckue 1 Abuotnueckue paktopbl. CBET Kak PackpsIBaTh conep:kaHre TEPMUHOB U
¢axTopsl. CBeT Kak sKoJsioruueckuit paxrop. Jeiicreue MOHATHUI: CBET, POTOMEPUOINU3M.
JKOJIOTUYECKHAN pPa3HBIX YY4aCTKOB COJIHEYHOI'O CIIEKTpa XapakTepru3oBaTh ACUCTBUE CBETA KAK
daxTop Ha OpPraHu3Mbl. JKOJIOTHYECKUE HKOJIOTHYECKOT0 (pakTopa.
TPYIIIBI PACTEHUM U JKUBOTHBIX CpaBHMBATh ACICTBUE Pa3HBIX
110 OTHOILIEHMIO K cBeTY. CUrHasIbHas Y4aCTKOB COJIHEYHOT'O CIIEKTpa
poJib cBeTa. POTONEPUOAU3M. Ha OPTaHU3MBbl.
JlemoHcTpauuu BBISBIIATE OCOOCHHOCTH CTPOCHHUS U
Tabmune! u cxembl: «CBETOBOI KU3HEIESITeIIbHOCTH PACTEHUHN Pa3HbIX




CIICKTP», «DKOJIOTHYECKHE I'pyHnIibl

JKMBOTHBIX 110 OTHOHICHUIO K CBECTY).

OOGopynoBanue: repoapuu
CBETOJIFOOUBBIX, TCHEIIOOMBEIX U
TEHEBBIHOCIIMBBIX PACTCHHUIA,
CBETOJIIOOMBEIE, TEHEIIOOUBEIE U
TEHEBBIHOCIMBBIC KOMHATHBIC
pacTeHus.

JlaGopaTtopHnas pabota
«BplIsiBeHUE npucnocodieHnit
OPraHU3MOB K BIIUSTHUIO CBETa

9KOJIOTMYECKUX T'PYMI IO OTHOILIEHUIO
K CBETY (CBETOINIIOOUBEIC, TEHETIOOUBDIE,
TEHEBBIHOCIIHUBBIE).

IIpuBOAUTE IPUMEPHI PACTEHUM Pa3HBIX
9KOJIOTUYECKUX I'PYMI IO OTHOIIEHHUIO
K CBETY.

BrIsBISITE 0COOEHHOCTH CTPOEHUS U
JKU3HEACSITEIIbHOCTH dKUBOTHBIX Pa3HbIX
9KOJIOTMYECKUX T'PYMI IO OTHOIIECHHUIO
K CBETY (IHEBHBIE, CYMEpPEUHbIE,
HOYHBIC).

[IpuBOANTH MPUMEPHI )KUBOTHBIX
Pa3HbBIX KOJIOTMYECKUX TPYIII

10 OTHOLLIEHUIO K CBETY.

O060CHOBBIBATH 3HAYCHHE
¢doTonepuoar3Ma B )KU3HU OPraHU3MOB
U JUISl IPAKTUKU CEIbCKOIO

XO03SIICTBA

6.5

AbuoTtnueckue
(bakTopsI.
Temneparypa kak
DKOJIOTUYECKHAN

daxTop

Temneparypa KaKk 3KOJIOrM4ECKUN
¢akrop. JlelicTBue TemMmepaTypsl

Ha opranu3msl. [lolikunorepmHbie U
FOMONOTEPMHBIE OPTraHU3MBI.
OBpPUTEPMHBIE U CTEHOTEPMHBIE
OpraHU3MBl.

JeMoHcTpauun

Tabmune! u cxemsl: «TemIoKpoBHbIE
JKUBOTHBIEY, «XO0JI0JHOKPOBHBIE
JKUBOTHBIEY.

Ob6opynoBanue: repoapuu u
KOJJIEKIIUU TEIUIOIIOOUBLIX,
3UMOCTOMKHUX, MOPO30YCTOMYHUBBIX
pacTeHuil; yy4desia MTUIl U 3BEpeN.
JlaGoparopHas paboTa

«BplsiBIeHNE npucnocobyieHnit

PackpeiBaTh conep:kaHue TEPMUHOB U
MOHATHUI: TEMIIEpaTypa,
MOMKUJIOTEPMHBIE (XOJIOJHOKPOBHBIE),
roMoiloTepMHbIE (TEMIIOKPOBHBIE)
OpraHu3Mbl, aHaOM03, IBPUTEPMHBIE
OpraHU3Mbl, CTEHOTEPMHbIE OPTaHU3MBI,
TEPMOPETYJIALIHS.

XapakTepu3oBaTh ACUCTBUE
TEMIIEPATYPHI HA OPraHU3MBI.

BbIsBASTE 0COOEHHOCTH CTPOEHUS U
JKU3ZHEJEATENIBHOCTH TOMKUIOTEPMHBIX
(XOJIOTHOKPOBHBIX ) U TOMOMOTEPMHBIX
(TEeNIOKPOBHBIX ) )KUBOTHBIX.
[IpuBOAUTE IPUMEPHI TOUKUIOTEPMHBIX
(XOJIOTHOKPOBHBIX) U TOMOHOTEPMHBIX
(TEeMJIOKPOBHBIX ) JKUBOTHBIX.




OpTraHu3MOB K BIMAHHUIO TEMIICPATYPHI»

BBISBIIATE OCOOEHHOCTH CTPOEHHUS U
KHU3HEIEATEIILHOCTH TEIUIOIIOOUBBIX,
3UMOCTOMKHX, MOPO30YCTOMYMBBIX
pacTeHUi.

[TpuBOANTE NPUMEPHI TEIIOIOOUBBIX,
3UMOCTOMKHUX, MOPO30YCTOMYHUBBIX
pacTeHui.

[TpuBOIUTE NpUMEpPHI IBPUTEPMHBIX U
CTEHOTEPMHBIX OPraHU3MOB.

6.6 | AGmotuueckue Bi1a)kHOCTB KaK 3KOJIOrM4ECKUI PackpsIBaTh conep:xaHue TEPMUHOB U
(baxTopBbl. daxrop. [Ipucnocobnenus pacteHui HOHATHUI: BIAXXHOCTb, TUAPO(UTHI,
BnaxHocTh K MO KaHUI0 BOJHOTO OanaHca. TUrPOUTHI, ME30(PUTHI, KCEPODHUTHI,
KaK Knaccugukanus pactenuit JKUBOTHBIE: BOJIHBIE, [TOJIyBOJIHBIE,
HKOJIOTMYECKUI 10 OTHOLLIEHUIO K BOJIE. Ha3eMHbIE.
daxTop [TpucnocoOneHus KUBOTHBIX XapakTepu30BaTh JEHCTBUE BIAXXHOCTU

K U3MEHEHUIO BOJHOTO PEXUMA. KaK 9KOJIOTUYECKOTO (pakTopa.
JemoHcTpauuu BBISABIIATE OCOOEHHOCTH CTPOECHHUS U
Tabmuue! 1 cxembl: «PU3HOIOTHUYECKHE JKU3HEACATEIBHOCTA PACTEHUM PA3HBIX
aJanTalnuy KUBOTHBIX». HKOJIOTMUECKUX TPYII [0 OTHOLIEHHIO
OOGopynoBanue: repOapuu pacTeHUM, K BOJIE.
OTHOCSIIMXCS K TUTpodUTaMm, [TpuBOIMTE IPUMEPBI PACTEHUI PAa3HBIX
Kcepoduram, Mme3opuTamM, KOMHATHBIE HKOJIOTMUYECKUX TPYII MO0 OTHOIIEHUIO
pacTeHHs JaHHBIX TPYIIIL. K BOJIE.
JlaGopartopHnast pabota BrisaBiaTh aHaTOMUYECKHE U
«AHaTOMHUYECKHE OCOOEHHOCTH (bu3n0IOrHUECcKUe MPUCTIOCOOICHUS
pacTeHUil U3 pa3HbIX MECT OOUTAHUSI» KUBOTHBIX K HU3MEHEHUIO BOJHOTO
peXHUMa.
[TpuBOIUTE MpUMEPHI BOJIHBIX,
IIOJIYBOJIHBIX Y HA3€MHBIX JKHBOTHBIX
6.7 | Cpenbl oOuTanus Cpenpbl oOuTaHusl OPraHu3MOB: BOJIHAS, PackpsIBaTh coaepkanre TEpMHUHA

OpTraHnu3MOB

HA3eMHO-BO3/1yIIIHAs, TOYBEHHAS,
l"J'IY61/IHHa$I IIOAITIOYBEHHAA,
BHyTpHOpranu3MeHHas. DU3HKOXUMUYECKHE
0COOEHHOCTH Cpe/T

«cpena oOUTaHus».

XapakTepu3oBaTh 0COOEHHOCTH
BOJIHOM, HA3€MHO-BO31yIIIHOM,
MOYBEHHOI, NTYOMHHO MOJIOYBEHHOU 1




obuTaHus OpraHnu3MoOB.

BHYTPHUOPTaHU3MEHHOM cpesl 00UTaHusl.

6.9 | buonoruyeckue buonornueckue putMbl. Baeninue u PackpsIBaTh conep:kaHue MOHATHS
PUTMBI BHYTpeHHUE pUTMbI. CyTOUYHBIE U «OHMOIOTUYECKHE PUTMBD».
TOJIMYHbBIE PUTMBI. XapakTepu30BaTb 0COOCHHOCTU
[Tprcnoco01eHHOCTh OPraHU3MOB K BHEIIIHUX, BHYTPEHHUX, CYTOYHbBIX U
CE30HHBIM U3MEHEHUSIM yCIIOBUI TOJMYHBIX OMOJIOTUYECKUX PUTMOB.
AKHU3HU. [TpuBOANTE IPUMEPHI NPOSIBIICHUS
JemoHcTpanuu OMOJIOTHYECKUX PUTMOB Y Pa3HbIX
Tabnuupl u cxemsl: «buonornyeckue OpPIraHU3MOB.
PUTMBI». BBISIBIIATE 4epThI PUCIIOCOOICHHOCTH
Ob6opynoBanue: repdbapuu u OpPIraHU3MOB K CE30HHBIM U3MEHEHUSM
KOJUIEKLIUY PACTEHUMN U )KUBOTHBIX, YCIIOBUH JKU3HHU.
o0aaroIuX yepTaMmu OnuceIBaTh CE30HHBIE SABICHUS B )KU3HU
IPUCIIOCOOIEHHOCTU K CE30HHBIM OpraHU3MOB, PaCIpPOCTPAHEHHBIX
U3MEHEHMSIM YCIOBUH JKU3HU B CBOEH MECTHOCTHU
6.9 | )Kuznenunsie Kuznennsie popMbI OPraHU3MOB. PackpeiBath copeprkaHue MOHATHS
bopmbl [TonsiTHE O )XM3HEHHOH QopMme. «OKM3HEHHas (hopMa OpraHu3May.
OpraHU3MOB Kuznennsie popMbI pacTeHHUI U KUBOTHBIX BbIsBASTE 0COOEHHOCTH CTPOEHUS U
JKU3HEJEATEIIBHOCTH PACTEHUH Pa3HBIX
KU3HEHHBIX POpM
6.10 | buotuueckue buotnueckue akropsl. Buabt PackpeiBaTh conep:kaHue TEPMUHOB U
(bakTopbl OMOTHYECKUX B3aUMOJACHCTBUMA: MOHSTUI: KOHKYPEHIINS, XMUIIHUYECTBO,

KOHKYPEHIIUs, XUITHUIECTBO, CUMON03
u ero gopmsl. [lapazutusm,
KOooneparus, MyTyalan3M,
KOMMEHCAJIU3M (KBapTUPAHTCTBO,
HaxJIeOHnuYecTBO). Herpoduueckue
B3aUMOJICUCTBUS (TONMYECKHE,
dopuyeckue, padpuueckue). 3HaueHUE
OMOTHYECKUX B3aUMOIECHCTBUH IS
CYILIECTBOBaHUSI OPTaHU3MOB B CpeJie
obutanus. [[pyuHIMIT KOHKYPEHTHOTO
HCKIIFOUCHHUS.

Mapa3uTu3M, MyTyaln3M,
KOMMEHCAJIN3M, HeTpo(udecKkue
B3aMOJCHCTBHS.

XapakTepu3oBaTh BUIbI OMOTHYECKUX
B3aUMOICUCTBUI.

OOBACHATH CYIIHOCTh KOHKYPEHIIUH,
XUIIHUYECTBA, Mapa3uTHU3Ma,
MyTyalii3Ma, KOMMEHCATN3Ma.
[IpuBOAUTE IPUMEPHI OPraHU3MOB,
YYaCTBYIOIINX B OMOTHYECKUX
B3aUMOJICHCTBUSX PA3HBIX TUIIOB.
OreHuBaTh 3HaUYeHHE OMOTHYECKUX




B3aUMOJICHCTBUH TSI CYIIICCTBOBAHUS
OpraHu3MOB

Tema «9K0I0THSA BUIOB M HOMYJIALII

7.1 | Dxonoruyeckue 3 OKOJIOTUYECKUE XaPAKTEPUCTUKU PackpriBaTh copeprkaHue MOHATHS
XapaKTePUCTUKU nonyasuun. [onynsanus kak «TIOTYJIALIUS .

HOMYJISIIH Ouonornueckas cucrema. Poip OneHuBaTh 3HaUYCHHE HEOJHOPOAHOCTH
HEOJHOPOAHOCTHU Cpeabl, (PU3NUECKUX cpenpl, pusnueckux 6apbepoB U
0aprepoB U 0COOCHHOCTEH OMOJIOTHU 0COOCHHOCTEH OMOJIOTHH BUIIOB
BUJIOB B ()OPMHUPOBAHUU B (DOPMHUPOBAHUHU IIPOCTPAHCTBEHHOMN
IIPOCTPAHCTBEHHOU CTPYKTYpPBI CTPYKTYpPBI MOITYJISILUN.
nonyssuil. OCHOBHBIE IOKA3aTeNN [TpuBOANUTE MpUMEPHI NOMYIISALMHA
HOIYJISIIUH: YUCIEHHOCTb, TUIOTHOCTb, pa3HBIX BUJOB PACTCHHIA U )KUBOTHBIX.
BO3pACTHasl U MOJI0Basi CTPYKTYpa, XapakTepu30BaTh OCHOBHBIE
POXIaeMOCTh, IPUPOCT, TEMIT POCTa, HKOJIOTUYECKHUE TTOKA3aTENN
CMEpPTHOCTb, MUTPALIUSL. HOMYJISALUH: YUCICHHOCTb, INIOTHOCTb,

BO3pAacTHasl U T0JI0Basi CTPYKTYpa,
POXK1aeMOCTh, IPUPOCT, TEMI pOCTa,
CMEpPTHOCTh, MUTPAIIHSL.

7.2 | Dxojoruyeckas 3 DKoJylornyeckas CTpyKTypa MOMYJISAILUH. PackpbIBaTh cosepkaHre TEPMUHOB U
CTPYKTYpa OreHKa YUCICHHOCTH TOIYJISIIHH. MOHATHUI: TUHAMUKA TTOTTYJISIIUH,
HOMYJISAIUH. JluHaMuKa nonyssiuy U €€ perysuus. OMOTHYECKHI MOTEHIMAI MOMYJIALUHY,
Junamuka bruotnyeckuii mOTEHIMAT MOIYIISIUH. KpPHUBBIE BBDKUBAHUS, (PAKTOPHI
HOMYJISALUH MogenupoBaHue AMHAMUKU CMEpPTHOCTH, EMKOCTb CPEIbl.

U €€ peryisnus

nonyisiuun. Kpuseie pocra
YHUCJIEHHOCTHU Nomyssauuu. Kpusble
BbDKHMBaHUSL. Perymsaius 4yncieHHOCTH
HOMYJISLMI: poib (akTopos.,
3aBUCSILUX U HE 3aBUCAIIUX OT
IUIOTHOCTU. DKOJIOTHYECKHUE CTPATErNH
BUJ0B (r- u K-ctpaterun).
JleMoHCTpauyuu

Tabmuie! u cxemsl: «CKOpoCTh
3aceJIeHMsI IOBEPXHOCTH 3eMIIN
pa3IMYHBIMH OpraHU3MaMK»

OOBACHATH 3aKOHOMEPHOCTH
pasMeleHust 0cooel MoMmyJIsAIuu

Ha 3aHMMAaeMOU TEpPUTOPUHU.
OneHnBaTh OMOTHYECKUN TOTEHIIUAT
MOMYJISIIMM Pa3HbIX OPraHU3MOB.
AHanu3upoBaTh KpUBbIE POCTa
YHUCJIEHHOCTH MOMYJISILIUKA U KPUBBIE
BBDKHUBAHHUS.

OO60CHOBBIBATH PUUMHBI CACPKUBAHUS
OMOTHYECKOT0 IOTEHIIMANA POCTa U
MIPUYMHBI BCTIBIIIEK POKIAEMOCTH




Y OTACIBHBIX OPraHU3MOB.
[Tepeuncnsts (hakTOpbl CMEPTHOCTH,
PEryJINPYIOIINE YUCIEHHOCTD
MONYJIALUMA PACTEHUM U )KUBOTHBIX.
OnuceIBaTh HKOJIOTHYECKUE CTPATETUN
BHJIOB

7.3 OKonorudeckas 3 IToHsTHE 00 YKOJOrMYECKON HUIIIE PackpeiBath cojiepkaHre TEPMUHOB U
HHUIIIa Buga. Mecrooouranue. MHOromepHas MOHATHN: SKOJIOTHUECKAs HUIIA, BHU]I,
BHUJIA MOJEIb YKOJIOTHYECKON HHUIITH apeaJi, UHBa3us
Tema «Dkoa0rus cooOmecTB. IKOIOTHICCKUE CHCTEMBI
8.1 Co00111€CTBO 1 Coo0miecTBa Opranu3MoB. brorieHos u PackpriBath cojiepkaHre TEPMUHOB U
OpPTaHU3MOB — ero cTpykrypa. CBsI3H MEKIY MOHSTHIA: OMOIIEHO3, OMOTOIL.
OHOILIEHO03 opraHu3MamMu B OHOIICHO3E. Xapaktepru3oBaTh OMOIIEHO3 U €r0
CTPYKTYpPHBI: BUIOBYIO,
MPOCTPAHCTBEHHYIO, TPOPHUECKYIO.
8.2 Dkocucrema 2 DKOCHCTEMA KaK OTKpPBITasi CUCTEMA PackpbiBaTh copiep:kanne TEPMUHOB U

(A.Ix. Tercnu). OyHKIIMOHATLHBIE
OJIOKM OPTaHU3MOB B SKOCUCTEME:
MPOYLIEHThI, KOHCYMEHTHI,
penynenTtsl. Tpodudeckrne ypoBHHU.
Tpoduyeckue 1enu u CeTH.
AOuoTnyeckue 0JI0KH YKOCUCTEM.
[TouBHI ¥ UITBI B 9KOCUCTEMAX.
KpyroBopot BemecTB 1 MOTOK 3HEPTUU
B DKOCHCTEME.

HOHATHIL: S3KOCHCTEMa, IPOAYLIEHTHI,
KOHCYMEHTBI, PeyLEeHTHI, TPOhUIeCKHe
YPOBHHU, TpopHueckue (IUILEBbIe) LEnn
U CEeTH.

Ha3zbIBaTh CTPYyKTypHBIE KOMIIOHEHTHI
HKOCHUCTEMBI.

XapakTepu30BaTh GYHKLIUHU U
MIPUBOJIUTH PUMEPHI OPIraHU3MOB

B DKOCHCTEME Ha OCHOBE UMEIOIIMNXCS
3HAaHUU O pacTeHHUsIX, rpudax,
0aKTepHsX U KUBOTHBIX.

OnuceiBaTh KPyroBOpOT BELIECTB U
IIOTOK DHEPTUU B 3KOCUCTEME.
OOBACHATH POJIb OPTaHU3MOB

B OMOJIOTHYECKOM KPYTrOBOPOTE
BEUIECTB U MTOTOKE SHEPTUH.
ITpuBOIMTE IpUMEPBI OPraHU3MOB,
3aHUMAIOIIUX pa3Hble YPOBHU




Tpo(prUeCKUX mupamMuz,.

8.3 | Dxonoruueckue OcHOBHBIE TIOKA3aTENIN HIKOCUCTEMBI. PackpeiBaTh copepkaHue TEPMUHOB U
IUPAMHUIBI bromacca u nmpogykuus. MOHATHUI: pOayKLus, Onomacca,
OKOJIOTMYECKUE MUPAMUIbI UUCEN, 9KOJIOTMYECKasl IUpaMHIa.
OHMOMacChl U SHEPTHUH. XapakTepHu30BaTh MIpaBUiIa
JlemoHcTpauuu AKOJIOTMUECKUX MUPAMUJ YHUCEl,
Tabnuupl 1 cxembl: «IKOJOrHuecKas OHroMacchl U SHEPTHUH.
NUpaMKJIa YUCED», «IKOJIOTUYECKAs OOBSACHATD MPUYHHBI Pa3TUYHHA
nupamuia Guomaccel, B IIPOJYKTUBHOCTH Y Pa3HBIX
«DKOJIOTUYECKasi TUPaMUIa SHEPT UM HKOCHUCTEM.
ITpuBOIUTE IpUMEPBI IPAKTUUECKOTO
IIPUMEHEHHUS [TPaBUJI SIKOJIOTMYECKUX
IIUPAMHUIL.
CpaBHuBaTh OMOMaccy U NPOAYKLHIO
HKOCHCTEM CyIIU U MHpOBOro okeaHa
8.4 | U3smenenus JInHaMHKa 3KOCUCTEM. PackpsIBaTh conep:xaHue TEPMUHOB U
CO00LIeCTB — Karactpoduyeckue nepecTpoiki. MIOHSTHH: CYKLECCHS, KIMMAaKCHOE
CYKILIECCUU O®nykryauuu. HanpaBineHHbie COOOIIECTBO, CYKIIECCCUOHHBIN PSI.
3aKOHOMEpPHbIE CMEHBI COOOIIECTB — XapakTepHu30BaTh CyKLECCUU:
cykneccud. [lepBuuHbie U BTOPUUHBIE NEpPBUYHbIE U BTOPUYHBIE, TIPUBOAUTD
CYKLIECCUM U UX NTPUYHHBI. UX NIPUMEPHI U Ha3bIBAaTh IIPUYUHBI
AHTpPOIIOT€HHBIE BO3/IEHCTBUS CMEHBI COOOILIECTB.
Ha cykueccuu. KinnumakcHoe CpaBHUBATh BPEMEHHBIE U KOPEHHBIE
coo0miecTBo. buopasnoobpaszue u OMOTreoIIeHO3bI HA KOHKPETHBIX
IIOJIHOTA KPYTOBOPOTA BEILIECTB — IIpUMeEpax CBOEH MECTHOCTH.
OCHOBA YCTOMYMBOCTH COOOLIECTB
8.5 | Ilpuponusie ITprponHbIE SKOCUCTEMBI. PackpeiBaTh conep:kaHue TEPMUHOB U
JKOCHUCTEMBI DKocHCTEMBI 03EP U PeK. DKOCUCTEMBbI MOHSTHUN: (PUTOIIIAHKTOH, 300IUIaHKTOH,

MOpEH U OKEaHOB. DKOCUCTEMBI TYHJP,
JIECOB, CTENEM, MyCThHIHb.
JleMoHCTpauyuu

Tabaumbl 1 cxeMbl: « IKOCHCTEMa
HIMPOKOJIMCTBEHHOTO JIECay,
«DKOoCcHCcTEMa XBOMHOTO JIeCay,

APYCHOCTb.

XapakTepru3oBaTh IPUPOIHBIE
HKOCUCTEMBI, UX OCHOBHbBIE
KOMITOHEHTHI (Ha MpUMepe 03epa,
XBOWHOT'O ¥ IIMPOKOJIMCTBEHHOTO JIECA).
OOBACHATH MPUUMHBI Pa3IMYHON




«DKOoCUCTEMa 03epay.

O6opynoBaHue: akBapryM KakK MOJICTb
9KOCHUCTEMBI.

DKCKypcust «DKCKYPCHS B THITMYHBIN
ouoreoreHo3 (B 1yOpaBy, OEpe3HsIK,
CJIbHUK, HA CYXOJIOJIbHBIN HITN
MMOMMEHHBIH JIYT, 03€p0, 00JI0TO)»

OnomMacchl MPOTYLIEHTOB U
KOHCYMEHTOB B IIPHUPOJIHBIX
IKOCUCTEMAX.

CocraBisTh NaCTOUIIHBIC U IETPUTHBIE
IeTY IUTaHUS TIPHPOJIHBIX SKOCHCTEM.
[TpuBOANUTE IPUMEPHI OPraHNU3MOB,
BXOJAIINX B COCTAaB (PUTOILIAHKTOHA,
300IUIaHKTOHA, OeHTOCA.
OOOCHOBBIBATH POJIb PYCHOCTH

B )KM3HH Ha3E€MHBIX YIKOCHUCTEM.
CpaBHUBaTh OMOMACCY U MPOIYKIIHIO
BOJIHBIX M HA3€MHBIX 9KOCHCTEM

8.6 | AHTpONOIreHHbIE 1 AHTpPONOTr€HHBIE YIKOCUCTEMBI. PackpbIBaTh cozepkaHue TEPMUHOB U
KOCHUCTEMBI ArposkocucTeMa. ATpOIeHO3. MIOHATHI: arpod’KOCUCTEMA, arpoLIeHO3,
(arpo3KOCUCTEMBI) MOHOKYJIbTYpA.

8.7 | Ypboskocucremsr. | 3 Ypboskocucrembr. OCHOBHBIE PackpeIBaTh conepkaHne TEpMUHOB U
OKOMOHUTOPHHT KOMITIOHEHTBI YPOOIKOCHCTEM. HOHATHH: YpOOdIKOCHCTEMA,

I'oponckas dopa u payna. CUHAHTPOMH3AIMs, ropoJickas (iopa,
CuHaHTpoOnuU3aIus ropoJCKoN (ayHsl. ropojckas (ayHa, 5SKOMOHUTOPHHT.
buonornueckoe u X0351UCTBEHHOE XapakTepru3oBaTb OCHOBHBIE
3HA4YEeHUE arpo3KOCUCTEM U KOMIIOHEHTBI YpOOIKOCHCTEM.
ypOOIKOCUCTEM. OmnuceIBaTh OMOJIOTHYECKOE U
3aKOHOMEPHOCTH (HOPMUPOBAHUS XO03IHCTBEHHOE 3HAYCHHE
OCHOBHBIX B3aWMO/JICUCTBUI ypOOsKOCHCTEM.
OpPraHU3MOB B 9KOCHCTEMAX. [TpuBOANUTE MPUMEPHI U OLIEHUBATH
Pounpb kackagHoro agdexra u COCTOsTHUE YPOOIKOCHCTEM CBOEH
BUJ0BIIU(UKATOPOB (KIFOUEBBIX BHJIOB) MECTHOCTH.
B (DYHKIIMOHMPOBAHUH SKOCUCTEM. BbIsBASTE 0COOEHHOCTH FOPOJCKOM
[TepeHoc HEpPruu U BELIECTB MEKIY ¢opsl U payHbI.
CMEKHBIMHU 3KOCUCTEMaMH. CpaBHHBaTh YPOOIKOCHCTEMBI U
IPUPOJIHBIE SKOCHCTEMBI
Tema «buocdepa — rimobanbHas S5KocHCTEMAY
9.1 | buocoepa. 2 buocdepa — obmennianerapHas PackpeiBath copep:kaHue TEPMUHOB U

CtpykTypa

000J104Ka 3eMJIH, I71€ CYIECTBYET UITH

MOHTHI: Guocdepa, )KUBOE BEIIECTBO,




U COCTaB CyIlleCTBOBaJIa )XU3Hb. Pa3zBurtue KOCHOE BEIIECTBO, OMOKOCHOE
ounochepsl npecTaBiIeHud 0 Ouocdepe B Tpyaax BEIIIECTBO, OMOTEHHOE BEIIECTBO.
9. 3rocca. Yuenue B.W. Bepnaackoro [TpuBOUTE HOPMYITUPOBKH OCHOBHBIX
o ouocdepe. Obnactu 6uocdepsr u e nosiokeHuit yuenus B. Y. Bepuaackoro
coctas. JKuBoe BeniecTBo ouochepsl u o buocdepe.
ero (pyHKIUH. Xapaktepu3oBaTh 001acTu 6Mocdepsl u
JemoHncTpanuu UX COCTaB, Ha3bIBaTh 00JaCTU
IToptpetsr: B. . Bepnanckuii, pacIpoCTpaHEHUs KUBOI'O BELECTBA
9. 3roce. B 000J104KaxX 3eMJIU U BBIABIIATH
Tabnuub! u cxemsl: «I'eocdepsr [IPUYUHBI €r0 Pa3InYHOro
3eminny, « DyHKINU KUBOTO BEIIECTBAY pacnpeeneHus.
[Tepeuncasite GyHKIMH KHBOTO
BelecTBa ouocdeps (razosas,
OKHCITUTEITFHO-BOCCTAHOBUTEbHAS,
KOHIIEHTPALlMOHHAsI, OMOXUMHUYECKast).
[TpuBOIUTE IpUMEpPHI IPEOOPA3YIOLIETO
BO3/ICHICTBUS KUBOTO BEIIECTBA HA
ouochepy.

9.2 | 3akOHOMEpHOCTH 3aKOHOMEPHOCTH CYIIECTBOBAHMS PackpbIBaTh cosepkaHre TEPMUHOB U
CyIIIECTBOBaHUS o6unocdeprl. OcodeHHocTu 6rochepsl MOHSTUH: TJI00ATbHAS YKOCUCTEMA,
o6uocdepsl. KaK IJ100a1bHOM 3KOCHCTEMBI. JMHAMHUYECKOEe paBHOBECHE,
Kpyrosopots! JlnHaMuueckoe paBHOBECHE KPYrOBOPOTHI BEILIECTB,

BELIECCTB B 6uocdepe. KpyroBopoTs! BemecTs u OMOreoOXMMHUYECKUE LIUKJIBI.

OMOreoXMMHUECKHe HUKIIbI (Yriieposa,
azoTra). PUTMUYHOCTD SIBJICHUI

B Onocdepe.

JeMoHcTpauun

Tabmune! u cxemsl: «I'eocdepsl
3emnny, «DyHKIIUH )KHUBOTO
BEIIECTBAY,

«KpyroBopot azoTta B mpuUpoOae»,
«KpyroBopot yriepoaa B Ipupoae»,
«KpyroBopot kuciopoaa B Ipupoae»,
«KpyroBopot BojibI B Ipupoae»

XapakTepu30BaTh OCOOEHHOCTH
o6uocdepsl Kak rodanbHOMI
HKOCHUCTEMBI.

Omnpenensats GyHKLINIO OHOChHEphI

B o0ecrie4eHnr OMOreHHOT o
KpPYroBOpOTa BEIIECTB Ha IUIAHETE.
XapakTepru3oBaTb OCHOBHBIE
KPYrOBOPOTHI: BOJBI, YTJIepoJia, a30Ta.
CpaBHUBaTh OCOOEHHOCTH KPYyroBOpOTa
pa3IMYHBIX BEIIECTB.

OneHnBaTh 3HaYEHUE KPYroBOpOTA




BEIICCTB JIUIS CYIIECTBOBAHHUS KU3HU
Ha 3eMiIIe.

9.3 | 3oHaIBHOCTH 2 3oHanbHOCTH OMochepsl. [TonsTue PackppIBaTh copiepskaHne TEPMUHOB U
ouocdepsl. 0 6nome. OCHOBHBIE OMOMBI CYIIIH: MOHATHUI: OMOMBI, TYH/Ipa, XBOWHBIE
OcHOBHBIE TYHJpa, XBOMHBIE Jieca, CMELIaHHbIE U jeca, CMELIaHHBbIE Jeca,

OMOMBI CYIIIH. IIMPOKOJIMCTBEHHBIE JIeca, CTEIH, IMPOKOJIMCTBEHHBIE JIeca, CTEIH,
YcroitunBocth CaBaHHbI, IyCTBIHU, TPOIIUYECKHUE JIeCa, CaBaHHbI, IyCTbIHU, TPOIIUYECKHUE JIeCa,
ouocdepsr BBICOKOTOpBs. KitmMar, pacTuTeNbHbIN BBICOKOTOPbSI.
Y J)KUBOTHBIM MUpP OMOMOB CYIIIH. [Toka3biBaTh Ha KapTe U
CrpykTypa v GyHKIHS KUBBIX CUCTEM, XapaKTepu30BaTh OCHOBHBIC OMOMBI
OLIEHKA UX PECYpPCHOI0 MOTEHLIHANA U CYUIH.
onochepHbIX PYHKITHHA. CpaBHHMBaTh OCOOEHHOCTH KJIMMATa,
IIOYB, PACTUTEJILHOTO U )KUBOTHOT'O
MUpa pa3HbIX OMOMOB CYIIH 3€MJIH.
BBISBIIATE NPUYKHBI 30HATIBHOCTH
B Onocepe

Tema «YenoBeK U OKpyKarolas cpeaar»

10.1 | Bo3neiictBue 2 DKOJIOTUYECKUE KPU3UCHI U X PackpsIBaTh conepkaHre TEPMUHOB
YeJ0BeKa Ha npuynHbl. Bo3neilicTBue uenoBeka U TIOHATHI: aTMOcdepa,
ouochepy Ha 6uocdepy. BEIIIECTBA-3aTPS3SHUTEIH,

NapHUKOBBIN 3¢ deKT, «030HOBas
JIBIPAY, «KUCIIOTHBIE JIOMKIN»,

10.2 | AnTponorenHoe 2 AHTpPONOTreHHOE BO3/IEHCTBHE PackpbIBaTh conepkaHle TEPMUHOB U

BO3JICHCTBUE Ha PACTUTENIbHBIN U KUBOTHBIA MHUP. MOHATUI: COKpaLCHUE

Ha PACTUTEIIbHBIN U
JKUBOTHBIN MUD.
OxpaHna npupo/sl

OxpaHa pacTUTEIBHOTO U KUBOTHOTO
mupa. OCHOBHBIE IPUHIIUTIBI OXPAHBI
npupozsl. Kpacusie kauru. Oco6o
OXpaHsieMble IPUPOJIHbIE TEPPUTOPUU
(OOIIT). borannueckue caapl U
300JIOTUYECKUE TTapKH.
JleMoHCTpauuun

Tabmune! u cxemsl: «Ocobo

OXPAaHACMBIC ITPUPOAHBIC TCPPUTOPHUUND.

O6opynoBanue: pororpapuu

Oropa3zHo0Opa3usi, OXpaHa MPUPOIHI,
0c000 oXpaHsieMble IPUPOJIHBIE
tepputopuu (OOIIT), GoTannueckuit
caji, 300JIOTUYECKH MapK.
XapakTepu30BaTh IUIAHETAPHYIO POJIb
pacTeHUH U KUBOTHBIX.

[IpuBOAUTE IPUMEPHI TPSIMOTO U
KOCBEHHOTO BO3JICHCTBUS YEIIOBEKA
Ha PAaCTUTENIbHBIN U )KUBOTHBIN

MHUD.




OXpaHsIEMBbIX PACTCHUN U )KMBOTHBIX
Kpacuoit xauru P®, KpacHoi kHUTH
pernona

XapakTepHu30BaTh IPUHIIMIIBI
«BceMupHO# cTpaTeruu OXpaHsl
IIPUPOIBI».

[TepeuncasiTb 0COOEHHOCTH Pa3TUYHBIX
OOIIT.

10.3

PanuonansHoe
PUPOJIONOIB30BaH
ue

1 yCTOMYMBOE
pa3BuTHe

OCHOBHBIE IPUHIIUTIBI YCTOWYHBOTO
Pa3BUTHS YEIIOBEUECTBA U IIPUPO/IBI.
PanmonansHO€ IPUPOIONOIH30BAHUE
1 COXpaHEHHE OMOJIOTMYECKOTO
pazHo0Opa3zus 3eMiIn.

OO0m1re 3aKOHOMEPHOCTH
rI100aIbHBIX YKOJOTMYCCKUX
Kpu3ucoB. OCOOCHHOCTH
COBPEMEHHOTO KPH3HCa H €ro
BEPOSTHBIC ITOCIICCTBHS.

Pa3BuTHe METO/I0B MOHUTOPHUHTA
Pa3BUTHS OMACHBIX TEXHOI'CHHBIX
MIPOIIECCOB.

PackpbiBaTh conep:kanre TEPMUHOB U
MOHSATHI: paIlMOHAIBHOE
IIPUPOJOIIOIIB30BAHNUE, YCTOMUUBOE
pa3BUTHE, TIPUPOIHBIC PECYPCHI,
DKOJIOTUYECKHH CIeI.
XapakTepru30BaTh OCHOBHBIC TTPUHITUIIBI
YCTOMYMBOIO pa3BUTHS YEJIOBEYECTBA U
TIPUPOIBI.

OHI/ICI)IBaTI) HencqepnaeMme )51
ucuepraemMbie IPUPOIHBIE PECYPCHI,
HOII‘-IepKI/IBaSI OTHOCUTCIIBHOCTH
HEHCUYEPIAaeMOCTH ITPUPOTHBIX
PECYpPCOB; XapaKTEPU30BATh MPOIECCHI
WX BO3HUKHOBEHUS U YCIOBUS CPEbL,
MPUBOJALINE K UX (POPMUPOBAHUIO.
PackpriBaTh npo0aeMbl paliioOHAIEHOTO
MIPUPOIOIIOIB30BAHNS M HAXOIUTE ITYTH
UX pElICHUs




YYEBHO-METOJANYECKOE OBECIMEYEHUE OBPA30OBATEJIBHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIJISI YYEHUKA

* buonorwus, 10 xknacc/ [laceunnk B.B., Kamenckwmit A.A., PyonoB A.M. u apyrue;
nop penakuueit [laceunuka B.B., Akunoneproe odiiectBo «M31aTeabcTBO
«IIpocsenieHue»

Kamenckuit A.A., Kacnepckas E.K., Cusornazos B.., buonorus.-11 ki..-

M.IIpocsewienue

METOAUYECKHUE MATEPHUAJIBI IUISA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HHTEPHET
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