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MOSACHUTEJBHASA 3AIINCKA

[Iporpamma mo yduebHOMY mpeamery "buonorus" (manee - Owomnorus) Ha
ypOBHE cpenHero oluiero oOpa3oBaHHs pa3paboTaHa Ha ocHOBe dDenepaabHOrO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 ob6pazoBanuu B Poccuiickoit denepanuny,
dI'OC COO, Konmenuuu mnpernojaBaHus ydeOHoro mnpeamera «buosorus» u
OCHOBHBIX TOJIOKEHUH (enepanbHOi paboyeil mporpaMmbl BOCIIUTAHUS.

YueOuslii npeamer «buonorus» yray6nénnoro ypoBHs uzyudenus (10-11
KJIACChI) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB MpeaMeTHou obnactu «EcrecTBeHHO-
HayuHble mpeameTb». CormacHo mnonoxkenusMm PIOC COO mnpoduiibHbIE
y4eOHbIE TPEIMEThI, U3ydyaeMble Ha YriIyOJEHHOM YPOBHE, SIBISIOTCA CIIOCOOOM
mupdepennmanmn  0OydeHUST Ha YpOBHE cpeaHero oOmero oOpa3oBaHHsl W
MPU3BaHBl OOCCIICYUTHh MPEEMCTBEHHOCTh MEXKIYy OCHOBHBIM OOIIUM, CPEIHUM
o01mM, cpeHUM MpodhecCHOHANTBHBIM U BBICIIUM OoOpa3oBaHueM. B To ke BpeMs
KOKIBIM M3 JTHX Y4eOHBIX MPEAMETOB JOJDKEH OBITh OpPHUEHTHPOBAaH Ha
MPUOPUTETHOE PEIICHHE O00pa30BaTEIbHBIX, BOCHUTATEIBHBIX M PAa3BUBAIOIINX
3a/1a4, CBSI3aHHBIX C MpodopUeHTaIUeld OO0ydYaroUUXCsi U CTUMYJIMPOBAHUEM
MHTEpeca K KOHKPETHOM 00JIaCTM HAy4yHOI'O 3HAHUA, CBA3aHHOTO ¢ OMOJOTrueH,
MEJIULIMHOM, KOJIOTUEHN, TICUXOJIOTUEN, CIIOPTOM HIIM BOCHHBIM JIEJIOM.

[Iporpamma no ydeOHomy mpeamety "buosorus" naér mpeacraBieHHE 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,
PEKOMEHYeT TMOCIEA0BATEIbBHOCTh M3YYEHHsS YYEOHOro marepuaia ¢ ydEéToM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH Y4eOHOro Tpollecca,
BO3pPACTHBIX OCOOEHHOCTeW oOyuwaromuxcsi. B mnporpamme 1o Ouonoruu
peanu3oBaH MPUHIUIT TPEEMCTBEHHOCTH C M3y4YCHUEM OHOJIOTMM Ha YPOBHE
OCHOBHOTO  OO0miero oOpa3oBaHusi, Oyiaromaps 4YeMy IPOCMATpPUBACTCS
HAMpaBJICHHOCTh HA  TMOCJEAYIONIee pa3BUTHE  OHOJOTUYECKUX  3HAHUMH,
OPUEHTUPOBAHHBIX Ha (OPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIUICHUS, TMPEACTAaBICHUH O 370pOBOM 00Opa3ze >XKU3HHU, Ha
BOCIHUTaHUE OEpPEKHOr0 OTHOIICHUS K OKpyKalolled mnpupoaHou cpeae. B
mporpaMme Mo OMOJIOTMU TakKe IMOKa3aHbl BO3MOXHOCTH YYEOHOro mpeaMera
«buonorusiy B peamuzanuu  TpedoBanuit DPIOC COO Kk MIAHUPYEMBIM
JUYHOCTHBIM, METANpEJIMETHBIM U TPEAMETHBIM pe3yJibTataM OOy4YeHHS U B
GbopMUPOBAHUM OCHOBHBIX BHJOB y4e€OHO-IO3HABATEILHOM  JEATEIbHOCTU
oOy4aromuxcss MO OCBOCHHMIO COACpX aHHUS OUOJIOTMYECKOro oOpa3oBaHUs Ha
YpOBHE cpeaHero o0miero oopa3oBaHus.

VYuebnsiii npeamer «buonorus» Ha ypoBHE cpeaHEero o0mero oopasoBaHUs
3aBepiIaeT OuOJIOTMYECKOe O00pa3oBaHME B IIKOJE U OpPUEHTUPOBAH 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 mpeamera «buonorus» Ha yriayOJIeHHOM YpOBHE
OPUEHTHUPOBAHO Ha MOATOTOBKY OOYYaIOIMUXCA K MOCIHEAYIOIMIEMY IOIYyYEHUIO
Ouosiorn4eckoro  oOpa3oBaHUsT B  By3aX M OpraHM3alUsX  CpPEIHEro
npodeccuonansHoro oopa3zoBanusi. OCHOBY €ro COAEPKaHUS COCTaBISIET CUCTEMA
OMOJIOTUYECKUX  3HAHUM, TOJYYEHHBIX TMPU  HU3YYEHUH  OOyYaAIOIIMMUCS
COOTBETCTBYIOIIUX CHCTEMAaTHYECKUX Pa3/eioB OMOJIOTUM HA YPOBHE OCHOBHOTO
obmiero obpazoBanusi, B 10—11 kiaccax 3TH 3HaHUA TNOJy4aroT pa3BuTue. Tak,
pacmiMpeHbl U yriayOneHbl OHMOJIOTUYECKHE 3HAHUSA O PACTCHMSIX, XHUBOTHBIX,
rpubax, OakTepusx, OpPraHuU3ME YENOBEKa, OOIIMX 3aKOHOMEPHOCTAX KU3HH,
JIOTIOJIHUTEIBHO BKIIFOUEHBI OMOJIOTUYECKUE CBEICHUS TPUKIIATHOTO U TOMCKOBOTO
XapakTepa, KOTOpble MOKHO HCIOJIb30BaTh KAaK OPUEHTHUPHI AJIS MOCIEAYIOLIETO
BbIOOpa mnpodeccuu. Bo3MmokHa Takxke HMHTErpanus OMOJIOTMYECKUX 3HAHUHA 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 CBOKMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE JJISl )KUBBIX
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
OMOJNIOTMM Pa3BUTHUS, TEHETHUKU M CEJIEKIUH, OMOTEXHOJOTHMH W CHUHTETUYECKOU
OMOJIOTMHU, AKTyalIM3UPYIOTCS 3HAHMS OOy4yarolMUXcs MO OOTaHUKE, 300JI0THH,
aHatoMuu, (usmonorun uenoBeka. B 11 kiacce wu3yyaroTcs SBOJIOLHMOHHOE
y4eHHE, OCHOBBI KOJIOTHH U yUYeHHue 0 Ouocdepe.

VYuebnsiii mnpeamer «buonorus» mpuszBaH  00eceUMTh  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 BBIIAIOIIMXCS HAYYHBIX JOCTHXKEHHUSAX, COBPEMEHHBIX
UCCJIEIOBAaHUSIX B OMOJIOTUH, IPUKIIATHBIX acleKTax OMOJOTrHYecKUX 3HaHWM. J{is
pa3BUTHS M TOJAJAEpKaHUS HHTepeca OOydaromuxcsd K OHOJIOTMH Hapsiay co
3HAYUTEIBHBIM 00BEMOM TEOPETUYECKOI0 MaTepuala B COAEPKaHUM 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 yriiyoaéHHOM 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 JAESITENbHOCTH, CBSI3aHHOM C OuosorMed, Wil K BbBIOODPY
y4eOHOT0 3aBEICHUS I MIPOOJIKEHHSI OMOJIOTHYECKOTO 00pa30BaHusI.

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

OCBOEHHUE O00YYAIOIIMMHUCA CUCTEMbI OMOJOTMYECKUX 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, BU, OMOreoleHo3, onocdepa); 0 BbIIAIOIIUXCS OTKPBITUAX
Y COBPEMEHHBIX MCCIIE0BAaHUAX B OMOJIOTUY;

O3HAKOMJIEHUE OOy4YaloIMXCd C METOJAMH IIO3HAHMS JKUBOW MPHUPOIBL:
UCCJIEIOBATEIbCKUMU  METOJaMU  OMOJIOTUYECKHX HayK (MOJEKYJISIpHOW U
KJIETOYHOM OHOJIOTUH, SMOPHOJIOTMM W OHOJOTUM pPA3BUTHUSA, TEHETHKU U
CEeJICKIIMM, OWOTEXHOJOTMUM U CHUHTETHYECKOW OHOJIOTHH, MAaJEOHTOJIOTHUH,
HKOJIOTUM);  METOJlaMU  CaMOCTOSITEIBHOTO  IPOBEAEHUS  OMOJOTHYECKHX
UCCIEeNOBaHU B JjabopaTtopum M B npupoje (HaOmoaeHue, H3MEpEHUe,
HKCIIEPUMEHT, MOJIETMPOBAHUE);

OBJIaZIcHUE OOYyYalOIUMUCS  YMEHHUSIMU: CaMOCTOATEIbHO  HAaXOJHUTh,
aHaJIM3UPOBaTh M HCIIOJIb30BATh OMOJIOIMUYECKYI0 HH(QOPMAIMIO; TOJIb30BAThCS
OMOJIOTUYECKONH TEPMUHOJIOTHEH M CHUMBOJIMKOM; YCTAaHABIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHMOJIOTUM M  COLMAIBHO-3KOHOMUYECKUMH M  HKOJIOTHYECKUMU
npo0jeMaMu 4Ye0BEYECTBA; OLICHUBATh IMOCIEACTBUS CBOEH NEATEIbHOCTH I10
OTHOILIIEHUIO K OKpY)Karolled NpUpOAHOM cpene, COOCTBEHHOMY 3/10POBBIO U
3I0POBBIO  OKPY)KAIOIIUX  JIIOJICH; OOOCHOBBIBAaTH W COOMIOJATH  MEPBI
npoPHIaKTUKA MH(GEKIIMOHHBIX 3a00J€BaHui, MpaBUiIa MOBEACHUS B MPUPOJIE U
oOecrieyeHus: 6€30MaCHOCTH COOCTBEHHOM KU3HENEATEIbHOCTH B UPE3BBIYAHBIX
CUTyallUsIX ~MPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa; XapaKTepu30BaTh
COBpEMEHHbBIE HayYHbIE OTKPHITUS B 00J1aCTH OHOJIOTHUH;

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



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  OOy4YarOIIMMHUCS  KOMIIETEHTHOCTH B PAIlMOHAJIBLHOM
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 >KU3HEAESITEIbHOCTH B YPE3BbIUAMHBIX CHUTYAIUSX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  MCIOJb30BaHUS
OMOJOrMYECKUX 3HAHUW U YMEHUH B TOBCEAHEBHOM JKU3HU;

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

OO0111ee YMCI0 YacoB, OTBEICHHBIX Ha M3y4YEeHHE OHMOJIOTMU Ha YIIIyOJIEeHHOM
YPOBHE CpeaHero o01mero oopasoanus, cocrabiser 204 gaca: B 10 xracce — 102
yaca (3 4aca B Heneno), B 11 kimacce — 102 yaca (3 yaca B He/elo).

OT60p opraHu3arMoOHHBIX (HOPM, METOJOB U CPEJICTB OOyUYCHHS OHOJIOTHU
OCYIIECTBIISETCSA ¢ YIETOM CHErU(pUKU €ro COJAep KaHWs W HaIMpaBJICHHOCTH Ha
MPOJIOJDKEHNE  OMOJIOTHYECKOTO 00pa3oBaHWS B  OPTaHM3AIUSAX  CPETHETO
PO eCCUOHANIBEHOTO U BBICIIETO 00pa30BaHUs.

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



COAEPXKXAHUE OBYUEHUA
10 KITACC

Tema 1. BuoJsiorns Kak Hayka

CoBpeMeHHass OnoJIorusi — KOMIUIEKCHasi Hayka. KpaTkas uctopusi pa3BUTHS
Ouonoruu.  buonormdyeckue HaAyKM M HU3y4yaeMble UMH  MPOOJIEMBI.
dyHIaMEHTaJbHbIEC, NPUKIAIHBIE M IIOUCKOBBIE HAy4YHbIC HCCICIOBAHUS B
OHOJIOTHN.

3HadeHne Owonoruv B (pOPMUPOBAHUHN COBPEMEHHOM €CTECTBEHHO-HAYYHOU
kaptuHbl Mmupa. IIpodeccun, cBszanHbie ¢ Ouonorueid. 3HayeHUE OMOJIOTHH B
MPAKTUYECKOM JIESITEIBHOCTH YEJIOBEKA: MEIULIMHE, CEJIbCKOM XO3SICTBE,
MIPOMBIIIJIEHHOCTH, OXPAaHE TPUPOJIBI.

JleMoHCTpauumn

[Toptpetsl: Apuctorens, Teodpacrt, K. Jlunneit, XK. b. Jlamapk, Y. [apBuH,
V. I'apseu, I'. Mennens, B. U. Bepnanckuit, U. I1. [1aBnos, 1. 1. Meunukos, H.
. Basunos, H. B. Tumodees-Pecosckuit, JIx. Yorcon, ®@. Kpuk, /. K. benses.

Tabmuupbl 1 cxembl: «CBsI3b OMOJIOTMM C APYrUMU Haykamu», «Cucrema
OMOJIOTUYECKHUX HAYK.

Tema 2. 7KuBble cuCTeMbI U UX H3YyYeHHUE

KuBble cucTteMbl Kak mpeaMer u3ydeHus Ouosnoruu. CBONCTBAa KUBBIX
CUCTEM: E€IMHCTBO XHMHUYECKOTO COCTaBa, JHMCKPETHOCTb U LEJIOCTHOCTb,
CIOXXHOCTh M YIHOPSAIOYEHHOCTh CTPYKTYPhI, OTKPBITOCTh, CAMOOpPraHU3alus,
CaMOBOCIIPOU3BEIEHUE, PA3IPAKUMOCTh, U3MEHUYNBOCTD, POCT U PA3BUTHE.

YpOBHM OpraHu3aldd HKUBBIX CHUCTEM: MOJIEKYJISIDHBIMA, KJIETOYHBIMH,
TKAHEBBIH, OpPraHU3MEHHbBIH, MOMYJISIIIMOHHO-BUIOBOM, AKOCHUCTEMHBIM
(Ouoreouenotuueckuit), oOuochepusiii. Ilpoueccel, npoucxonsdiue B KUBBIX
cucremax. OCHOBHBbIE MOpHU3HAKK KUBOro. JKu3Hb Kak (opma CyIIeCTBOBaHUS
Marepuu. Hayku, n3ydaromnme *1uBbl€ CUCTEMBbI HA PA3HBIX YPOBHSX OpraHU3allvH.

N3yuyenue xuBbIX cucteM. MeTonsl Omosornueckoi Hayku. HaOmronenwue,
M3MEpPEHUE, IKCIIEPUMEHT, CUCTEMATU3als, MeTaaHanus3. llonaTue o 3aBucuMon u
HE3aBUCUMOM mnepeMeHHOW. IlmaHupoBanue skcnepumenta. [loctaHoBka wu
npoBepka rumnote3. Hynesas runotesa. [loHsiTue BHIOOPKH U €€ TOCTOBEPHOCTb.
Pa3bpoc B Ouonormueckux pgaHHbIX. OIlEHKa JOCTOBEPHOCTH MMOJYYEHHBIX
pe3ynbTaToB. [IpyUuMHBI UMCKaXX€HUs PE3yJabTaTOB JKcriepumeHTta. [lonsiThe
CTaTHCTUYECKOTO TECTA.

JdemMoHcTpanuu

Tabmuubl u cxembl: «OCHOBHbIE MPU3HAKU KU3HW», «buonorunyeckue
cuctembl», «CBOWCTBA KUBOW MaTepun», «YPOBHU OPraHU3alMU KUBOU
npuponb», «CTpoeHHE MKUBOTHOW KIETKW», «TKaHU KUBOTHBIX», «CHUCTEMBI



OpPraHoOB YeJIOBEYECKOro opranusman, «buoreomnenos», «buocdepa», «Metompl
W3YUYEHHUS )KUBOM IIPUPOIBI».

O6opynoBanue:  ynabopatopHoe  oOopylnoBaHHE  JJIsi  HPOBEICHUS
HAOJIOICHUM, U3MEPEHU, SKCTIEPUMEHTOB.

IIpakTuueckass padora «lcnonb3oBaHuEe pa3IUYHBIX METOAOB IIPH
U3YYEHUU KUBBIX CHCTEM).

Tema 1. 3apoxkaeHue ¥ pa3sBuUTHE DIBOJIOUMOHHBIX TPEACTABJEHUN B
onoJiornuu

OomonnoHHas Tteopuss Y. JlapBuHa. IIpeanochUlKM BO3HUKHOBEHUS
napBuHU3Ma. JKU3Hb U Hay4dHas nesTenbHocTh Y. JlapBuHa.

JIBrokynye cuiibl 3BooUK BUA0B 110 Y. JlapBuHy (BbICOKast HHTEHCUBHOCTD
Pa3MHOXKEHHS  OpPraHU3MOB, HACJEICTBEHHass WM3MEHYMBOCTh, Oopbba 3a
CYIIIECTBOBAHHE, €CTECTBEHHBIN U UCKYCCTBEHHBIN 0TOOD).

Odopmnenue cunTeTnyecko Teopun sBomonun (CTI). HelTtpanbHas
Teopust dBomound. CoBpeMeHHas SBOJIOUMOHHAs  OuWojorud. 3HA4YECHHE
ABOJIIOIIMOHHON T€OpUU B POPMHUPOBAHUYU €CTECTBEHHO-HAYYHOU KapTUHBI MUpAa.

JlemoHcTpanuu

[Toptpertsl: Apuctotens, K. Jlunnent, XK. b. Jlamapk, 3. XK. Cent-Unep, XK.
KroBee, Y. lapeun, C. C. UerBepukos, 1. 1. llImansraysen, [x. Xonaeun, . K.
benses.

Tabmuubr u cxembl: «Cucrema sxkuBo mnpupoasl (mo K. Jlunuero)y,
«Jlectnunia xuBbIX cymectB (o Jlamapky)», «Mexanuzm (opmupoBaHus
MPUCTIOCOONIEHN y pacTeHnii u KuUBOTHBIX (mo Jlamapky)», «Kapra-cxema
Mapuipyta nyremectBus Y. Japsunay, «Haxonku Y. Jlapsunay, «DopMbl 00pbObI
3a cyuiectBoBaHue», «llopoasl romybeit», «MHorooOpasue KyJbTypHBIX (opm
KarmycThl», «[1opopl JOMaTHUX KUBOTHBIXY», «Cxema 00pa30BaHMs HOBBIX BUIOB
(mo Y. J[lapBuHy)», «Cxema COOTHOIIEHUS MABMXXYIIUX CHUJ DSBOJIOLUNY,
«OCHOBHBIE ITOJIOKEHHS] CHHTETUYECKON TEOPHUH IBOJTFOLIUNY.

Tema 2. MuUKpPOIBOIIOLMSA U €€ Pe3yJIbTATHI

[TomynsAuus kKak 3JieMEHTapHast eAuHuIA SBOMIOIUA. COBPEMEHHBIE METOMBI
OIICHKM TEHETUYECKOTO pa3HOoOOpa3us W CTPYKTyphl mnomyisnuil. M3meHeHue
reHopoHJa TOMyJSAIMU KaK d3JIEMEHTApHOE DBOJIOIMOHHOE SBJICHHE. 3aKOH
reHeTuyeckoro pasHoBecus Jx. Xapnau, B. BaiinOepra.

DneMeHTapHble (aKTOphl (ABUXKYIIME CHJIbI) HBOJIONMH. MyTallMOHHBIHN
nporiecc. KomOuHaTuBHas wu3MeHUHMBOCTh. Jlpeld rTeHOB — ciydaifHbie
HEHAIpaBJICHHbIE W3MEHEHHS 4YacTOT ajieled B momymsanusx. Oddexr
ocHOBaTend. JIggexm oOymouiiounoco eopaviuika. CHudiceHue 2eHemuieckKo2o
pasznoobpasus: npudunsl u cireocmeus. llposenenue s3gpgpexkma Opeticha cenog 6



oonbuwiux U manelx  nonyrayuax.  Mwurpamuu.  M3omsamus  momymsiuii:
reorpaduyeckas (IpoCTPaHCTBEHHAs ), OMoIoTHUecKas (pernpoyKTUBHAS).

EctrectBennblii oTO0p — HampaBisitonmii  (aktop sBomonud. Dopmbl
€CTECTBEHHOTO  OTOOpa:  JBWXKYIIUWA, CTAOWIM3UPYIOIIMNA,  pa3pbIBAIOIIHIMA
(mm3pynTuBHbIi). [lomoBoit oTO0p. BO3HUMKHOBEHHE W HBOJIOIUS COLUATBLHOTO
MOBEJICHUS] )KUBOTHBIX.

[IpucnocoOIeHHOCT,  OPraHM3MOB  KaK  pe3yJbTaT  MHUKPOABOJIOLMH.
Bo3HukHOBeHHE — MpUCNOCOOJIeHUM y  opranu3sMoB.  Apomopdo3bl U
uanoanantauuu. [lpumepsl npucnocoOieHuit y opraHu3mMoB: MOP(OJIOTrHYECKuE,
dbusnonornyeckue,  OMOXUMHUYECKHE,  ToBeAeHUYeckue.  OTHOCHUTEIBHOCTD
PUCIIOCOOJIEHHOCTH OPTraHU3MOB.

Bun, ero kpurepum u CTpykTypa. BumooOpazoBaHume Kak pe3ynibTar
MUKpOdBOMIOIMHU. M3omsiius — kimodeBor (aktop BumgooOpazoBanusa. Ilytu u
CIIOCOObI BHJI000pa30BaHMUS: aJuIoNaTpU4YECKoe (reorpacduueckoe),
CUMIIATPUUIECKOE (?KOJIOTUYECKOE), «MTHOBEHHOE (ToJIUILION TU3aIus,
rubpuan3anus). JmuTeasHOCTh SBOMIOIMOHHBIX MTPOIIECCOB.

Mexanu3Mbl GOpMHPOBaHUS OMOJIOTHYECKOTO Pa3HOOOpa3Hsl.

Ponb  »BONMIOIMOHHONM OWOJOTMHM B pa3pabOTKE Hay4YHBIX METOOB
coxpaHeHusi 6ropazHo00pasusi. MUKPOIBOMIONMS U KOIBOIIOIHUS Mapa3UTOB U UX
X0351€B. MexaHn3mbl (POPMHUPOBAHUS YCTOMUMBOCTH K aHTUOMOTHKAM U CHOCOOBI
OOpBLOBI C HEM.

JlemoHcTpanuu

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

Tabmuubr u cxembl: «MyTanmoHHass HM3MEHYUBOCTHY, «llomynsironHas
CTpYKTypa BUAa», «Cxema MposiBJIeHUs 3aKkoHa Xapan—BalinOepray, «/Buxyiue
CWJIbl HBOJIIOLUNY, «IKOJOTMYEcKass M30JsA1us MONYJIALHUi ceBaHCKOU (openmny,
«l'eorpadmueckass M3OMAIUS  JTUCTBEHHHUIIBI CHOMPCKOM ¥ JIMCTBEHHUIIBI
naypckoiy, «llonmynsiiiMOHHbIE BOJIHBI YUCIEHHOCTH XUIITHUKOB U KEPTBY», «CxemMa
JIEUCTBUSL €CTECTBEHHOro 0TOOpa», «DopMbl OOpHOBI 32 CYIIECTBOBAHHEY,
«HpycTpualibHbI MenaHu3M», «KuBble uckonaembie», «lIokpoBUTENbCTBEHHAS
OKpacka YKUBOTHBIX), «IIpenynpexnarornias OKpacka KUBOTHBIX»,
«Dusnonornueckue ananranun», «lIpucrnocoOieHHOCTH OpraHu3smMoB €€
OTHOCHUTENBHOCTHY, «Kputepuu Buma», «Buabl-nBoitHukn», «CTpyKkTypa BUAa B
npupose», «CrnocoOsl BugooOpazoBanus», «l'eorpaduueckoe BuUI000pa3oBaHue
TPEX BUJAOB JAHIBIIICH», «IKOJOTHMUECKOE BHUA000pa3OBaHUE BHUIOB CHHUID,
«ITomumnonasl pacteHuit», «KamycTHo-peneuHbiil THOpUI.

O6opynoBanue: repbapun pacTeHU, KOJUICKITMA HACEKOMBIX, Uydelia MTHIL |
3BEpeil C MpuUMepaMu pa3IMYHBIX MPUCIIOCOOJICHUH, Yydella MTHIl W 3Bepei



pa3HBIX BHJOB, TepOapuu pacTeHUW ONWM3KUX BHUAOB, 0OpPA30BABIIMXCS
pPa3TUYHBIMH CTIOCOOAMH.

JlaGopaTopnass paGora «BrlsiBneHHE HW3MEHUMBOCTH y 0coOed OJHOTO
BHUJIA).

Jlabopatopnass  padora  «lIpucnocobiieHuss  OpraHu3MoB U HX
OTHOCHUTENbHAS LEIECO00Pa3HOCTDY.

JlaGopaTtopnass paGora «CpaBHeHHE BHUIOB MO MOP(HOIOTHUECKOMY
KPUTEPHUIOY.

Tema 3. Makpo3BoJIIOIIMS U €€ pe3yJIbTaThI

Metonel u3ydeHMST MaKpol3BOJOLMHU. [laleoHTONOTHMYECKME  METOIBI
u3ydeHus: odBomoruu. l[lepexomubie  ¢GopMbl W (PUIOTEHETHYECKUE PSIBI
OpraHU3MOB.

buoreorpaduyeckue meTonpl u3ydeHus: sBostouuu. CpaBHeHUE QIIOpHI U
dbayHbl MaTepukoB U OCTpOBOB. buoreorpaduyeckue obnactu 3emun. Bumabl-
SHJEMUKHU U PEITUKTHI.

OMOpHOJIOTHYECKUE U CPABHUTEIBHO-MOP(POIOTHUECKUE METO/bI U3YUEHUS
BOMIOIMU. ['eHeTMYecKkue MEXaHU3Mbl 3BOJIIOLMH OHTOI€HE3a M MOSIBICHUS
SBOJIOLIMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE W  AQHAJOTUYHBIE  OpPraHBbI.
PynuMentapusle  opraHbl M aTaBU3Mbl.  MOJEKYISIPHO-TEHETUYECKHE,
OMOXUMHYECKHME UM  MaTEeMaTHYeCKHME  METOJbl  M3YYEHHUS  DBOJIIOIUHU.
['omonoruunbie reHbl. COBpEMEHHBIE METOJbl MOCTPOCHUS (UIOTCHETUUYECKUX
JIEPEBLEB.

XpOMOCOMHBIE MyTallMH U 3BOJIFOIUSI TEHOMOB.

OO0mue 3aKOHOMEPHOCTH (MpaBuiIa) dBOJONUU. [Ipunyun cmenvl QyHKYuUllL.
HeoOpatumocTs 3BomonMH. AfanTuBHas paauanus. HepaBHOMEpPHOCTb TEMIIOB
DBOJIOLINH.

JlemoHcTpanuu

[Toptpetsl: K. M. bap, A. O. KoBanesckuit, @. Mromnep, 3. ['ekkenb.

Tabnuiel u cxembl: «DUIOTEHETUUECKUN P JOMIAIN», «APXEONTEPUKCY,
«3Bepo3yObie  smiepb»,  «Creromnedanby»,  «Punuoduts»y,  «CemeHHBbIE
nanopoTHukn», «buoreorpaduueckue 30HbI 3emun», «Jlpelid KOHTHHEHTOBY,
«Penuktery, «HavanmpHble cTaguu 5SMOPHOHAIBHOTO PA3BUTHUS TMO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMYHBIE W aHAJOTMYHBIE OpraHby, «PyIUMEHTHI»,
«ATaBU3MBI», «XPOMOCOMHBIE HA0OpbI 4YEJIOBEKAa M IIMMIIaH3e», «l JIaBHbIE
HaIpaBJIeHUs 3BOJIIOIUNY, «O0I11I1e 3aKOHOMEPHOCTH 3BOJIIOLIHI.

O6opynoBaHue: KOJUICKITUU, TepOapuu, MYJSDKH HCKOMAeMbIX OCTAaTKOB
OpPTraHU3MOB, MYJISI>KM TOMOJIOTHYHBIX, AHAJIOTUYHBIX, PyJAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJIJIEKIIUU HACEKOMBIX.

Tema 4. IIpoucxoxaenune U pa3BuTHE )KU3HA HA 3emJie



HaydHple THUMOTE3bl NPOUCXOXKIACHUS JKU3HU Ha 3emie. AOUOTEHE3 W
nancnepmusi. JJoHayuHbie MpeACTaBICHUS O 3apOXKIECHUU KU3HU (KPEallMOHU3M).
['MnoTe3a MOCTOSHHOTO CaMO3apOXKICHHUS KU3HUA U €€ ONpOoBEpkeHUE onbiTamu .
Penu, JI. Cmannanuanu, JI. [Tactepa. [IpoucxosxieHue >KM3HU U aCTPOOUOJIOTHSI.

OcHOBHBIE ATaIbI HEOPTraHNUYECKON ABOJIIOLINH. [InanerapHas
(reomoruueckas) SBOIONUA. XHMHYCSCKAs OHBOIIONMSA. AOHWOICHHBIM CHHTE3
opraHu4eckux BemecTB u3 Heopranumueckux. Omeitr C. Mumepa u I'. FOpm.
OO6pazoBanue mnoiauMepoB u3 MoHomepoB. KoamepBarHas rumnoreza A. .
Onapuna, TunoTe3a nepBuyHoro oynsona Jlx. XomnaeiHa, reHeTuyeckasi runoTes3a
I'. Ménnepa. PubGo3umbl (T. Yex) m runoresa «wmupa PHK» VY. TI'mnbepra.
dopMupoBaHuE MEMOPAH U BOSHUKHOBEHNE MTPOTOKIICTKH.

Uctopus 3emimu u Meronsl €€ wu3ydeHus. MckomaeMble OpraHUYECKHE
octatku. ['eoxpoHonoruss u e€ wmeronbl. OTHOCUTENbHAsT H  aOCOJIOTHAS
reoXpoHOJIOrus. ['€0OXpOoHOJIOrnUecKast Kajaa: S0HbL, 3PbI, IEPUO/IbI, STIOXU.

HadvanbHbie »Tambl opraHudeckod HBOMOUMU. [logBIEHHE W HBOTIOLUA
MEPBBIX KIJIETOK. DBOJIIOIUA MeTaboin3Ma. BOZHMKHOBEHUE MEPBBIX YKOCUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOMIIEHKN KaK aHAJIOr MEPBbIX HAa 3eMiie COOOIIECTB.
Crpomaronutsl. [IpokaprOTHI U 3yKapUOTHI.

[IpoucxoxaeHue 3ykapuoT (CUMOMOTeHe3). DBOIIOIIMOHHOE MMPOUCXOKICHHE
BUpPYCOB. [IponcxoxkaeHne MHOTOKJIETOUHBIX OpPraHu3MoOB. BO3HUKHOBEHHUE
OCHOBHBIX TPy MHOTOKJIETOYHBIX OPraHU3MOB.

OcCHOBHBIE ATallbl SBOJIONUU BBICIINX pacTeHuil. OCHOBHBIE apoMOpPGO3bI
pacreHuid. Bpixox pacrenun Ha cymy. [losiBiieHME CIIOPOBBIX pACTEHUU W
3aBoeBaHre uMU cymu. CemeHHble pacTeHus. [IponcxoxaeHue UIBETKOBBIX
pacTCHUM.

OCHOBHBIE€ ATalbl ABOJIONUHU >KUBOTHOTO MHpa. OCHOBHBIE apoMOp(do3bl
KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuii B3pbIB — MOSBJICHHE COBPEMEHHBIX
tunoB. [lepBbie XOpAOBbIE KUBOTHBIE. JKH3Hb B BOJAE. DBOJIIOIHUSA TO3BOHOYHBIX.
[Ipoucxoxnenne ampubuii u pentwimil. [IpoucxoxaeHne MICKOMUTAIOINX U
ntui. [lpunuun kimrodeBoro apomopdosza. OcBoeHue OECIO3BOHOYHBIMU U
MO3BOHOYHBIMHU KUBOTHBIMU CYIIIH.

Pa3Butne xu3HM Ha 3eMje MO ’paM W MepuojaM: apxeu, MpPOTEPO30i,
majgeo30i, Me3030M, KaiHO30¥. OOmas XapakTepucTHKa KiIuMara |
reoJIOrHYecKkux TporeccoB. llosiBeHre M pacuBET XapaKTEPHBIX OPraHU3MOB.
VYrieobpa3zoBaHue: €ro yclioBUs U BIMSHHUE HA Fa30BbIN COCTaB aTMOC(hEpHI.

MaccoBbie BBIMUPAHUSI — SKOJIOTUYECKHE KPU3UCHI MpOouuIoro. [IpuunHel u
CJIEICTBUS MAacCOBbIX BbIMUpaHUil. COBPEMEHHBIM 3KOJIOTUYECKUN KpPHU3HUC, €ro
ocobennoctu. [Ipobrnema coxpanenus 6mopasHooOpasus Ha 3emIie.



CoBpeMeHHas cucTemMa opraHudeckoro mupa. [lpuHnunel kmaccupukanuu
opranu3MoB. OCHOBHbIE CUCTEMATUYECKHUE TPYIIIIBI OPTaHU3MOB.

JleMoHCTpanun

[Toptpetsr: ®@. Pennu, JI. Cnayumannanu, JI. [lacrep, 1. . Meunuxkos, A. .
Omnapun, Ix. Xongeln, ['. Mémnep, C. Munnep, I'. FOpu.

Tabmumbr u cxembl: «Cxema ombita @. Peqny, «Cxema ombita JI. [1acTepa mo
U3YUYEHUIO CaMO3apOoXxAeHUs XU3HW», «Cxema ombita C. Mumiepa, I'. Opm»,
«JTanbl  HEOPraHWYECKOW  HJBONIOUUK»,  «['€OXpOHOJIOrMYecKas  IIKajay,
«HauanpHble 3Tarbl OPraHUYecKoi 3BOMIONUNY, «CxeMa 00pa30BaHUS dYKAPUOT
nyTéM cumoOnoreHeza», «CucremMa KUBOH NpUpoAbl», «CTpoeHue BUPYCay,
«Apomopdossl  pacreHuity, «PuHHOGUTEY, «OTHOKIECTOUYHBIE BOJOPOCIHY,
«MHorokierounbsle Bogopocian», «Mxm», «IlanoporHukm», «l'onocemeHHbIE
pactenusi», «Opranbl IBETKOBBIX pacTeHUi», «(Cxema pa3BUTUS KUBOTHOIO
Mupay, «ApoMopdo3bl KUBOTHBIX», «lIpocreiimmey, «KuedHONomoCTHBIEY,
«Ilnmockue YepBU», «YneHucToHorue, «PBIOBIY, «3E€MHOBOJIHBICY,
«IIpecmbikaromuecs», «lItuupy, «Mnekonuraromue», «Pa3Buthe Xu3HU B
apXeucKou ape», «Pa3BUTHE )KU3HU B MMPOTEPO3OMCKON dpe», «Pa3BuTue KU3HU B
MAJIE030MCKOM 3pey, «Pa3BuTne :KU3HU B ME3030MCKOM 3pe», «PazBurue xus3Hu B
KaitHO30MCKOM 3pe», « COBpEMEHHAsl CUCTEMa OPraHUYECKOTO MUPay.

O6opynoBaHue: repOapuu pacTEHUM pa3IUYHBIX OTAEJIOB, KOJUICKIUU
HACEKOMBIX, BIIAKHBIE MPENAPAThl )KUBOTHBIX, PAKOBHUHBI MOJUTFOCKOB, KOJUIEKIIUH
UTJIOKOXKHMX, CKEJIEThl IMO3BOHOYHBIX JKMBOTHBIX, Yydela NTUI[ U 3BEpEW,
KOJUIEKIIMM OKAMEHEJIOCTEM, IOJE3HBIX HCKOMAEMbIX, MYJSIKH OPTaHUYECKUX
OCTaTKOB OPTaHU3MOB.

Bupryanbnas Jsa0oparopHass padora «MoaenupoBaHue — OIBITOB
Munnepa—tOpu no u3ydeHunto abMOreHHOT0 CUHTE3a OPTaHUYECKUX COSAUHEHUN B
NEePBUYHOM aTMOchepey.

JlabopaTtopnasi padora «/3yueHne W ONHMCaHWE MCKOMAEMbBIX OCTATKOB
JIPEBHUX OPTaHU3MOB).

IIpakTnueckass pabdora «V3ydeHue OCOOEHHOCTEH CTPOCHUSI PACTECHUI
Pa3HBIX OTACJIOBY.

IIpakTuyeckas padora «/3yueHne oCOOEHHOCTEN CTPOEHUS MTO3BOHOYHBIX
YKUBOTHBIX».

Tema S. IIpoucxoxkaeHue 4ejioBeKa — AaHTPOIIOIeHe3

Paznenbl 1 3agaun aHTPONOIOTMU. METOIbl aHTPOIIOJIOT U H.

CraHoBjieHHME TPEACTABICHUM O MPOUCXOXKJICHHHM YEJIOBEKA. Penuruo3Hble
BO33peHUs. COBpEMEHHbIC HAYYHbIE TEOPUU.

Cx0ACcTBO YenoBeKa C )KUBOTHBIMU. CUCTEMAaTUYECKOE MOJI0KEHUE YETOBEKA.
CBunerenbcTBa  CXOACTBA  YEJIOBEKA €  JKUBOTHBIMH:  CpPaBHUTEJIBHO-



MOPQOJIOTUUYECKHE, AMOPHOTIOTUYECKUE, (hU3HOTIOTO-OMOXUMUYECKHE,
noBesieHueckue. OTanyus 4elaoBeKa OT KUBOTHBIX. [IpsIMOXOkKIEHUE U KOMILIEKC
CBSI3aHHBIX C HUM MNPHU3HAKOB. Pa3zBuUTHE TOJOBHOrO MO3ra U BTOPOM CHUTHAJIBHOMU
CUCTEMBL.

JBrkymue cuiibl (hakTopbl) aHTPONOreHe3a: OMOJIOruYecKre, ColluaibHbIE.
CooTHoIIeHNE OMOTOTHYECKUX M COUATTBHBIX (DAKTOPOB B aHTPOIIOTCHESE.

OcHOBHBIC CTaAWM aAHTPOIIOTeHe3a. PaHHWE YeloBeKOOOpa3HbIe O00E3bSHBI
(IPOKOHCYJIbI) M paHHUE MMOHTHUIBI — OOIIHE MPEIKH YeJIOBEKOOOPA3HBIX 00€3bsH U
J0/Iei. ABCTPaJONUTEKU — JBYHOTHE MPEAKH JtoAeh. UenoBeK yMeIbli, MepBbIe
W3TOTOBJICHUS OPYAUM Tpyla. YenoBeK MpAMOXOASAIIMN U MEPBBIA BBIXOJ JIOACH
3a  mpenmensl  Adpuku. YenmoBek TrelmennOeprckuii — 0OmMMIA  TIPEIOK
HEAHJEPTAIBCKOTO YEJIOBEKA M YEJIOBEKA Pa3yMHOro. YernoBEeK HEaHIepTAIbCKHUI
KaK BHUJ JIIOJEH XOJIOAHOTO KiauMmara. YernoBeK pa3yMHbId COBPEMEHHOIO THIIA,
JICHUCOBCKUM YEJIOBEK, OCBOCHHME KOHTHHEHTOB 3a TmpenenamMu Adpuku.
[TanieoreneTrka u majieOreHOMMKA.

DBOJIIOLIMST COBPEMEHHOTO 4ejoBeKa. EcTecTBeHHBI OTOOp B MOIYJNISIUAX
yejgoBeka. MyTalmoHHbIN mponiece u nosumopdusm. llonmynsimoHHbIE BOJHBI,
npeiid reHoB, murpanus U «d(PpQPexkT ocHOBATENs» B MOIMYJSIUIX COBPEMEHHOTO
YEJI0BEKa.

Yenoseueckne pacel. llonatne o pace. bosmpmme pacel: eBporeonIHast
(eBpaswmiickasi),  aBCTpajo-HErpoujHas  (9KBAaTOpUaibHAas),  MOHTOJOUIHAsS
(a3uaTcko-aMepuKaHckasi). Bpemss u myTu paccelieHHs 4YeloBeKa IO IJIaHeTe.
EnunctBo  dyenoBeueckux — pac. HayuHas  HECOCTOSITENBHOCTh  pacu3Ma.
[IpucnocoOeHHOCTh YeMoBeKa K pa3HbIM YCJIOBHUSIM OKpY)KAIOIIEH Cpebl.
Bnusgnue reorpadguueckoil cpeapl W Apeiida reHOB Ha MOPQOJIOTHIO U
(U3HOJOTHIO YETOBEKA.

MexauciuuruinHapable  MeToAsl B ¢u3uueckoi  (OMOJOTHYECKO)
AHTPOMOJIOTUM.  ODBOJIOLMOHHAS ~ AHTPOINOJIOTUS U MAJCOaHTPONOJIOTHS
YEJIOBEUECKUX TMOMYJAMA. bruoconuanbHble UCCIEIOBAHUS MPUPOJBI YEIOBEKA.
HccnenoBanre KOABOMIONMHN OMOJIOTHYECKOTO U COLIMAIBHOTO B YEJIOBEKE.

JleMoHCTpauumn

[Toprpersr: Y. lapsun, JI. Jluku, 4. S. Porunckui, M. M. I'epacumos.

Tabmuiel 1 cxeMbl: «MeToIbl aHTPOMOJOTHIY, «I 0JJOBHON MO3T UeJIOBEKay,
«YenoBekooOpa3Hble 00€3bsiHbIY, «CKelneT ueloBeKa W CKeJeT IIUMITaH3ey,
«PyauMEHTBI U aTaBU3MbD», «JIBUKYIIHME CUIIBI AaHTPOIIOTEHE3a», « DBOJTIOIMOHHOE
JIpEBO  4eloBeKa», «ABcTpamonutek», «UYenoBek  ymenslity, «Yenosek
NPSIMOXOIAIINIY, «JleHncoBckui yenoBek» «Heanaepranbuby, «k KpoMaHbOHIIBDY,
«IIpenku yenoBeka», «ITarnbl SBOJIOLNU YEIIOBEKa», «Packl UeloBeKay.



OOopynoBaHue: MyJSDKM — OKAMEHENIOCTEH, MPEAMETOB  MAaTE€pUaTIbHOU
KyJIbTypbl TpPEIKOB 4YeloBeKa, penpoaykuuu (dortorpaduu) KapTHH C
MU(DOTOTHIECKUMH W OHMOJEHCKMMH CIOKETaMH TPOWCXOXKICHHUS YEIOBEKa,
dboTorpaduu HaxoJI0K KUCKOTIAEMBIX OCTATKOB UEJIOBEKA, CKEJIET YeJIOBEKa, MOJIEINb
yepena 4YeJoBEeKa M 4eperna MIMMIIAH3€, MOJENIb KHCTH 4YEJIOBEKa U KHUCTU
HIMMIIaH3€, MOJAEIIA TOPCa MPEAKOB YEJIOBEKA.

JlaGopaTopnass padora «/I3yuenue ocoOeHHOCTEH CTPOCHUSA CKeJeTa
YEJIOBEKA, CBA3AHHBIX C MPAMOXO0KICHUEM.

IIpakTnueckas padora «/3yyeHre SKOJIOrMUECKUX aJalTallNil YEIIOBEKay.

Tema 6. Jkojoruss — Hayka O B3aMMOOTHOUICHUSIX OPraHU3MOB H
HA/IOPraHU3MEHHBIX CHCTEM C OKPY/KAKOLIeH cpeoi

3apoxaeHre U pa3BUTHE 3KoJorud B Tpyaax A. I'ymbonbpara, K. @. Pynbe,
H. A. CesepuoBa, 2. I'ekkensi, A. Tenciu, B. H. CykauéBa. Pa3nensl u 3amauu
9Ko0TuH. CBSI3b SKOJIOTUU C IPYTHUMH HAYKAMH.

Metonbl 3kosioruu. lloneBble HaOMOAEHUS. DKCHEPUMEHTHI B IKOJIOTHH:
NpUPOAHbIE W JIabopaTopHble. MoJEnMpoBaHHE B HKOJIOTMU. MOHUTOPHUHT
OKpY’KaroIIel Cpeibl: JIOKAIbHBIN, peTHOHATBHBIN U TJI00aTbHBII.

3HauYCHHE DOKOJOTMYECKMX 3HAHMM I 4YeJIOBEKa. JKOJOTHYECKOE
MHUPOBO33pEHHE KaK OCHOBA CBS3€H YEJIOBEUECTBA C MpUponod. PopMHpoBaHUE
HKOJIOTUYECKOMN KYJIBTYpPbI U SKOJIOTHYECKON rPaMOTHOCTH HACEIEHUS.

JleMoHCTpauumn

[Toptpetsl: A. I'ym6oasar, K. @. Pynee, H. A. Ceseprios, D. I'ekkens, A.
Tencnu, B. H. Cykaués.

Tabmuupel n cxeMbl: «Pa3gensl sxoiaorum», «MeToabl skonorumy, «Cxema
MOHUTOPHUHIA OKPYKalOLIEH CpeIbI».

JlaGopaTopHas padora «3yuenue METOJIOB JKOJIOTUYECKUX
VICCIIEIOBAHUI.

Tema 7. Opranu3msl U cpea OOUTAHUS

DKoJIorHYecKre (PaKkToOpbl U 3aKOHOMEPHOCTH UX naencTus. Kinaccudukanms
HKOJIOTHYECKUX (DAKTOPOB: aOMOTHUECKUE, OMOTHUECKHUE, aHTPOINIOreHHbIe. O0ume
3aKOHOMEPHOCTH AEHCTBUS 3KoJornueckux Qakropos. IIpaBuno muaumyma (K.
[npenrens, 0. JIubux). TonepaHTHOCTh. DBPUOMOHTHBIE U CTEHOOMOHTHBIE
OpraHUu3MBbl.

AbGuoTtnueckue ¢dakrtopel. CBeT Kak sKkojorumyeckuin Qaxrop. eiicTBue
Pa3HBIX YYaCTKOB COJIHEYHOTO CIEKTpa Ha OPTaHU3Mbl. DKOJIOTHYECKUE TPYMIIbI
pacTeHUN M JKMBOTHBIX II0 OTHOIIEHHIO K cCBeTy. CUTHaJbHAs poOJIb CBETA.
doTonepruoOaU3M.



Temnepatypa kak 3kojorumueckuii Qaxrtop. JlelicTBue TemmepaTypsl Ha
opranu3Msbl. [IoMKuI0TEpMHBIE U TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

BrnaxxHocth kak skosiormdeckuil ¢aktop. Ilpucmocobiiennss pacteHuil K
nojJiep>kaHuio BojHoro Oananca. Knaccudukanus pacTeHUN MO OTHOIICHUIO K
Bojie. [Ipucnoco6nenns KUBOTHBIX K H3MEHEHUIO BOJHOTO PEXKUMA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYIIHAs, MMOYBEHHA,
riiyOMHHAasT  TOMANOYBEHHAs, BHYTpUOpraHu3MeHHas.  Duzuko-xumMuyeckue
OCOOEHHOCTH cpell oOuTaHusi opraHu3MoB. [lpucrnocoOneHuss OpraHu3MoB K
JKU3HU B Pa3HbIX cpeaax.

buonornueckue putmbl. BHemiHue u BHyTpeHHUE PUTMBI. CyTOYHBIE H
TOJUYHbIE PUTMBL. [IprucrnocoOIeHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCIIOBUU KU3HU.

XKuznennole Qopmbl opranusmoB. IloHste o JKuU3HEHHON (opme.
’Kuznennsie popMbl pacCTEHUMN: 1€PEBhs, KYCTAPHUKHU, KYCTAPHUYKH, MHOTOJICTHUE
TpaBbl, OJIHOJETHUE TpaBbl. JKu3HeHHBbIE (OPMBI >KUBOTHBIX: THAPOOUOHTHI,
re0OMOHTBI, a3POOUOHTHI. OCOOEHHOCTH CTPOCHUS U 00pa3a KU3HMU.

buortnueckue (bakTopBhI. Buaet OMOTHUYECKUX B3aMMOJICUCTBUM:
KOHKYPEHIUS, XUIIHUYECTBO, CUMONO03 U ero (opmsl. [lapasutusm, koomneparus,
MyTYyaju3M, KOMMEHCAIU3M (KBapTUPAHTCTBO, HaxJieOHM4ecTBO). HeTpopuueckue
B3aUMOJICHCTBUSL  (Tomuyeckue, (opuueckue, ¢abpuyeckue). 3HAUYCHUE
OMOTHMYECKHX B3aUMOJCHCTBUI 711 CYLIECTBOBaHHMS OPIaHHU3MOB B CpeEJe
obutanusd. [IpuHIIUTT KOHKYPEHTHOTO UCKITIOYCHUS.

JemoHcTpanuu

Tabnuipl U cxembl: «Okojoruueckue QakTope», «CBETOBOU CHEKTPY,
«IKOJIOTUYECKHAE TPYIIIHI JKUBOTHBIX MO OTHOLIEHUIO K CBETY», «TE€nIOKpOBHBIE
KUBOTHBIE», «XOJOJAHOKPOBHBIE >KUBOTHBIE», «DH3MONOrMUECKUE aaanTanuu
KUBOTHBIX», «Cpempl OOWTaHHWS OpraHuU3MOB», «bHOJOTHYECKHE PUTMBDY,
«Kusnennole  Qopmbl  pactenmit», <« KuszHeHHble  (OPMBI  KHUBOTHBIXY,
«IKOCHUCTEMA IUPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA XBOMHOIO Jiecay, «Llenun
NUTaHUS, «XulHudecTBOY, «llapasutuzm», «KoHkypeHmus», «CuMOu03»,
«KoMmmeHcanuzmy.

O6opynoBanue: repbapund pacTeHUW W IKUBOTHBIX, MPUCITOCOOICHHBIX K
BIUSHUIO Pa3UYHbIX JKOJOTMYECKUX (PAKTOpOB, repdapuu CBETOJIIOOUBBIX,
TEHETIOOMBBIX M TEHEBBIHOCIMBBIX PACTEHHM, CBETOJIOOMBBHIC, TEHEIIOOMBBIE U
TEHEBBIHOCJIMBBIC KOMHATHBIE PACTCHHUS, TepOapruu U KOJUICKITUU TETUIOTIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PACTEHUM, Uydesia MTHUIl U 3Bepei, repOapuu
pacTeHul, OTHOCSIMMXCA K TUrpoduTaM, kcepoduram, Me30puTaM, KOMHATHBIC
pacTeHUs JaHHBIX TPYIIN, KOJUICKIIUHA >KUBOTHBIX, OOMTAIOIIUX B Pa3HBIX Cpejax,



repbapuyi M KOJUIEKIIMM PACTEHUM U IKUBOTHBIX, OOJIaalONIMX YepTaMu
MPUCTIOCOOJICHHOCTH K CE30HHBIM HM3MEHCHHUSM YCJIOBUH KH3HU, TepOapuu M
KOJUICKITUU PACTCHWH W >KUBOTHBIX Pa3IUYHBIX >KU3HCHHBIX (POPM, KOJUICKITUU
YKUBOTHBIX, YYACTBYIOIIUX B PA3IMYHBIX OMOTUYECKUX B3aUMOJIEHCTBUSIX.

Jlabopatopuasi padora «BblsiBIeHHe MNPUCTIOCOOJIECHUN OpPraHU3MOB K
BIIMSIHUAIO CBETAY.

JlaGopaTopnasi pabora «BbisiBIeHHEe NOpUCTOCOOJEHUN OpPraHU3MOB K
BIIUSHUIO TEMIIEPATYPBI».

JlaGopaTopHasi paGora «AHATOMHUYECKHME OCOOCHHOCTH pACTCHUH U3
Pa3HBIX MECT OOUTaAHUS.

Tema 8. Dxoy10rusi BUAOB U MOMYJIALMMA

DOKOJIOTUYECKHE  XapaKTePUCTUKU  TOIMYJISILHH. [lomymsimuss ~ Kak
Ouonornyeckas cucreMa. Posib HEOTHOPOAHOCTH Cpelibl, PU3NYECKUX OAPHEPOB U
0COOEHHOCTEW OMOJIOTHH BUIOB B (DOPMUPOBAHUH MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyasiuuid. OCHOBHBIE TIOKA3aTENW TMOMYJSLMU: YHCJIEHHOCTb, IIJIOTHOCTD,
BO3paCTHAas M TIOJOBAasl CTPYKTYpa, POKIAEMOCTb, MPUPOCT, TEMII POCTa,
CMEPTHOCTh, MUTPALIUSL.

Dkosioruyeckass CTpykrypa nomyisiquu. OIeHKa YUCIEHHOCTHU TOIMYJISLUH.
JAvHamuka nomyisiuuu U e€ peryisiiusa. buoTudeckrnil mOTEHIMaNl MOMYJISLHH.
MoaenupoBanve TMHAMHUKHA TOMYJISIIAKA. KpUBbIE pOCTa YACIEHHOCTH MOMYJISIIIUH.
KpuBbie BbDKMBaHMS. Perynsdiuss 4UCICHHOCTH MOMYJSIIUN: poyib (PaKTOPOB,
3aBUCSIINX U HE 3aBUCSIIUX OT TUIOTHOCTH. DKOJIOTHYECKUE CTPATETUU BUJIOB (I- U
K-cTparerun).

[Tonsitue 00 sKojormyeckoi Humie Buma. MecrooOutanue. MHoromepHas
Mozenb dkosiorndeckon HumM k.M. XatunmHcona. Pa3zmepsl skosiormueckon
Hui. [ToTeHnmanbHast u peanu3oBaHHAs HUIIIH.

Bua kak cucrema mnonynsuuid. Apeansl BUIOB. Buabl U HX >KU3HEHHBIC
CTpaTeruu. JKOJOTUYECKUE SKBUBATICHTHI.

3aKOHOMEPHOCTH TMOBEJACHHUS W MUTpalMil >KUBOTHBIX. buosornueckue
VMHBA3UU YYKEPOJHBIX BUIOB.

JleMoHCTpauumn

[Toptper: x. W. XaTunHCOH.

Tabmuubl W cXxembl: «DKOJOTHYECKHE XaPAKTEPUCTHKU TOMYJISIIANY,
«ITpocTpaHCcTBEHHasi  CTpyKTypa momyiasiuum», «Bo3pacTHble  OUpaMHIbI
nonyasinun», «CKOpPOCTh  3aceleHus TMOBEPXHOCTH 3€MJIM  Pa3JIUYHBIMU
opraHuzMamMn, «Mojeinb 3kosiorndeckor Humu [x. M. XaTunHcoHay.

O6opynoBanue: repdapun pacTeHUM, KOJJICKIIUH KUBOTHBIX.

Jlabopatopuass  pabGora  «llpucnocoGneHuss ceMsH pacTeHHd K
pacCeIeHUION.



Tema 9. Jxosorust coodmecTB. IKOJIOrHYeCKHE CHCTEMBI.

CoobmiectBa opranu3moB. buoneno3 u ero crpykrypa. CBsi3u Mexay
OpraHu3Mamu B OMOIICHO3E.

Dxocuctema kak oTkpbiTas cuctema (A. JIx. Tencnu). @yHKIIMOHAIbHbBIE
OJIOKM OpPraHM3MOB B DKOCHUCTEME: MPOAYIEHThl, KOHCYMEHTBI, PEIYyLICHTHI.
Tpoduueckue ypoBHu. Tpoduueckue uenu u cetu. AOuoTHYecKHue OJIOKU
skocucteM. [TouBbI U Wbl B 3KOcHcTeEMax. KpyroBopoT BEIIECTB U MTOTOK SHEPTUU
B SKOCUCTEME.

OcHOBHBIE = TIOKa3aTeau  dKOocUCTEMBbl. buomacca u  mpomykuus.
DKOJIOTUYeCKHe MUPAMUJIbI Uucel, OMOMAaCChl U SHEPTHH.

Junamuxa skocucmem. Kamacmpoguueckue nepecmpoiiku. Dayxmyayuu.
HampaBneHHbIe 3aKOHOMEpPHBIE CMEHBI COOOIECTB — CyKIleccuu. [lepBuuHbIE U
BTOPUYHBIE CYKIIECCUM W MX MPUYUHBL. AHTPOIOIE€HHBIE BO3JCUCTBUS Ha
cykneccuu. KnmnmakcHnoe cooOuiectBo. bropaznoobpasue u nmoiaHoTa KpyroBopora
BEIIIECTB — OCHOBA YCTOMYHUBOCTH COOOIIECTB.

[IpupoaHbie IKOCUCTEMBL. DKOCUCHEMbL 03€D U peK. DKocucmembl Mopell U
oKeanos. Ixocucmemvl MYHOp, 1€CO8, CMmenel, nyCmbitb.

AHTpOIIOTEHHBIE 3KOCUCTEMBI. Arposkocuctema. ArpoieHo3. Paznuuuns
MEK]ly aHTPOIIOTEHHBIMU U MPUPOAHBIMHU SKOCUCTEMAMU.

VYpb6oskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucTeM. [opoackas
bnopa u ¢ayna. CuHaHTpomuzalusi Tropojckoil ¢ayHbel. buonoruueckoe u
XO35IUCTBEHHOE 3HAYEHUE arpPOIKOCUCTEM B YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUII OPTaHU3MOB B
sKkocuctemMax. Ponb kackaonoco 3ggexma u 6udo8-30upukamopos (Kirouesvix
61008) 8 yHKYUOHUposanuu 3kocucmem. IlepeHOC SHEPTUU U BEHIECTB MEKIY
CMEXXHBIMU 3KOCUCTEMaMH. Y CTOMYMBOCTh OPTaHU3MOB, OMYJISIIAN U SKOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX M AaHTPOIOTE€HHBIX BO3JCHCTBUM.

Mexanuzmoi 8030eticmeus 3aepA3HeHUU PA3HbIX Mmunos Ha
cyOOp2aHUIMEeHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTEMHOM YPOBHSIX,
OCHO8bl  9KOJI02UHECKO20  HOPMUPOBAHUS — AHMPONOSEHHO20  8030€UCMBUs.
MeTo10J10THs MOHUTOPUHTA €CTECTBEHHBIX U @aHTPOMOTEHHBIX SKOCUCTEM.

JlemoHcTpanuu
[Toptpert: A. JIxk. Tencnu.
Tabmuuet u cxembl:  «Ctpykrypa  OuoleHO3a»,  «DKOCHUCTEeMa

HIMPOKOJIUCTBEHHOTO Jiecay, «IKOCHUCTEMAa XBOMHOTO Jjecay, «DYyHKIMOHAIbHbIE
IPYIIbl OPTaHU3MOB B 3KOCUCTEME», «KpyroBOpOT BEIIECTB B 3KOCUCTEME),
«llenn nutanus (macTOUIIHAS, JETPUTHAS)», « DKOJIOTHIECKAS TUPAMUIA YHCEID,
«IKonoruyeckas mupamMuia OMOMaCChl», «IKOJIOTHUYECKass MUpaMUa SHEPTUNY,
«O0pazoBanue 6onota», «IlepBuunas cykueccus», «BoccTaHoBieHre jeca mocie



noxapa», «KoCHCTeMa 03€epa», «ArpoleHo3», «KpyroBopoT BemIECTB U MOTOK
DHEPTUU B arporeHo3ey», «[Ipumepsr ypOosKocucTem.

O6opynoBaHue: repOapuu pacTeHU, KOJUIEKIIMY HACEKOMBIX, Uyydelia MTHUIl U
3Bepeit, repOapuu KyJIbTYpPHBIX U TUKOPACTYUIUX PACTEHUM, aKBAPUYM KaK MOJENb
HKOCUCTEMBI.

IIpakTuyeckas padora «/3ydyenue u onucanue ypOo03KOCUCTEMBDY.

Jlabopatopnass pabGora «M3ydeHue pazHOOOpa3usi MEIKHUX IMOYBEHHBIX
YJICHUCTOHOTHX B Pa3HbIX SKOCUCTEMAX).

IKCKypeHsi «IKCKypcUsi B TUIMYHBINA OuoreoneHo3 (B ayOpaBy, Oepe3HsiK,
SJIbHUK, Ha CYXOJI0JIbHBINA WM MOWMEHHBIN JIYT, 03€p0, 00JI0TO)».

IKCKypcusi «IKCKYypCHs B arpodKOCHCTEMY (Ha MOJie WIM B TEIIMYHOE
XO34MCTBO)».

Tema 10. buocdepa — riodanbHas IKOCUCTEMA

buocdepa — obmieranerapHass oOojiouka 3eMIIH, TNI€ CYIIECTBYET WIH
CYyILLECTBOBAJIA >KM3Hb. PazBuTHe npeacraBieHuil o onocdepe B Tpyaax J. 3rocca.
VYuenue B. U. Bepuaackoro o 6uocdepe. Obnactu ouocdepst u e€ coctan. JKupoe
BeIleCTBO Orocdepsl U ero GyHKIUH.

3aKOHOMEPHOCTH cyliecTBOBaHUs Ouocdepbl. OcobeHHOCTH Ouochepsl Kak
rii00abHOM PKOCcHCTeMBbI. JnHamuueckoe paBHoBecue B Onocdepe. KpyroBopotst
BEILECTB U OMOT€OXUMHUYECKUE LUKIIBI (YIiiepoaa, a3ora). PUTMHUUHOCTD sIBIEHUI
B Ouocdepe.

3oHanbHOCTE Onochepnl. Ilonarne o Omome. OCHOBHBIE OHMOMBI CYIIIH:
TYHJpa, XBOMHBIE JieCca, CMEILIAHHbIE U IIUPOKOJIIUCTBEHHBIE JIECA, CTENH, CABAHHBI,
IIyCTBIHH, TPOIIMUYECKHUE JIECA, BBICOKOTOPbs. KimmMar, pacTUTeNnbHbIA U )KUBOTHBIN
MUp OMOMOB CYIIIH.

CtpykTypa u QYHKIUS )KUBBIX CUCTEM, OIIECHKA UX PECYpPCHOTO MOTEHIIMAJA U
onocdepHbIX PYHKITUH.

JemoHcTpanuu

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

Tabmuiel u cxembl: «['eocdhepnl 3emim», «KpyroBopoT azora B MPUPOIEL,
«KpyroBopoT yriepoga B mpupone», «KpyroBopoT KucIopoja B MNPUPOIAEH,
«KpyroBopoT Boabl B mpupoje», «OcHOBHbIE OMOMBI cyminy, «Kinmarnueckue
nosica 3emsn», «TyHnpay, «Taitray, «Cmemanubiii jgecy», «llIupokonrcTBEeHHbIN
nec», «Crenby, «CaBanHay, «IlycTeiHsy, « Tponndeckuil gec.

O6opynoBanue: repOapuu pacTEHUNM pa3HbIX OMOMOB, KOJIJICKITUN KUBOTHBIX.

Tema 11. YennoBek u oKpy:xaouias cpeaa

DKOJIOTUYECKHE KPU3UChI M WX MPUYMUHBL. Bo3aeicTBHEe YeloBeKa Ha
onocepy. 3arps3HeHue BO3MymIHOW cpenasl. OxpaHa Bo3ayxa. 3arps3HEHHE



BOJHOM cpeabl. OxpaHa BOAHBIX pecypcoB. Pazpymienue mnouBbl. OxpaHa
MIOYBEHHBIX pecypcoB. MI3MeHeHne KiInmara.

AHTpPONOreHHOE BO3JEHCTBUE HA PACTUTEIBHBIA U XKUBOTHBIM Mup. OxpaHa
PaCTUTENIBHOTO WU KUBOTHOrO Mupa. OCHOBHBIE NPUHIUIBI OXPAHBI TPHUPOIBI.
Kpacubie xnuru. Oco0o oxpansemble mnpupojnbie Tepputopun (OOIIT).
borannyeckue cajpl U 300J10THYECKUE TAPKU.

OCHOBHBIE TPHUHILMIBI YCTOMYMBOTO PA3BUTHSI YEJIOBEYECTBA U MPUPOJBI.
PanvonanbHO€  MPUPOJONOJB30BAaHUE M COXPAaHEHHE  OHMOJIOTMYECKOTO
pazHooOpazus 3emnu. OOmIME 3aKOHOMEPHOCTU TJI00AJBHBIX 3KOJIOTHMYECKHX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOT'O KpU3HCa U €T0 BEPOSTHBIE OCIECTBHUS.

Pa3BuTne METOJOB MOHUTOPHMHIA pPa3BUTHS ONACHBIX TEXHOTI'CHHBIX
nporneccoB. Cucmemmuvie uccied08anus nepexooa K pecypcocoepezarowei u
KOHKYPEeHmMOoCcnocooHou snepeemuxe. buonoeuueckoe pasnoobpasue u buopecypcul.
Hayuonanvnvlie ungopmayuonnvie cucmemsl, obecneuusaroujue O00cmyn K
ungopmayuu no cocmoaHulo OmMOoenbHuIX U008 U okocucmem. (OcCHOBbI
9Kopeabunumayuu dKocucmem U cnocooos 060pvObI ¢  OUONOBDPEHCOCHUIMU.
Pexoncmpykyus mopckux u Hazemuwix SKOCUCHEM.

JlemoHcTpanuu

Tabmupl W cxeMbl:  «3arpsi3HeHHE  atMocdepbl»,  «3arps3HEHHe
ruapocheps», «3arpszHeHre 1ouBbl», «llapHukOBBIM 3pdekT», «Ocodo
OXpaHsieMble PUPOJIHBIE TEPPUTOPUNY», «MOAENN YIPABISIEMOTO MUPAY.

OobopynoBanue: Qororpapuu OXpaHAEMbIX pacTeHUH M KUBOTHBIX KpacHoi
kHuru Poccutickon ®@enepanuu, KpacHol KHUTH peruoHa.

11 KJIACC

CopnepskaHue MpOrpaMMbl, BBIIEIECHHOE KYPCUBOM, HE BXOJUT B MPOBEPKY
rocyaapcTBeHHoi urorooi arrecraruu (I'MA).

Tema 1. Buosorus KieTku

Knerka — CTpyKTypHO-QYHKIMOHAJIbHAs eAUMHUIA KuBoro. Mcropus
OTKpbITUs KiIeTKH. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. [LIBaHH,
M. Ilneitnen, P. BupxoB). OCHOBHBIE MOJOXKEHUS COBPEMEHHON KJIETOUYHOMU
TEOPHH.

MeTonpl  MOJIGKYJISIPHOM W KJIETOYHOM  OWOJIOTHMH:  MHUKPOCKOTIHS,
xpoMarorpadusi, 3nexkTpodopes, METo MEYEHBIX aToOMOB, AU(depeHInanbHOe
HEeHTPU(PYTUpOBaHUE, KYJIbTUBUPOBAHUE KIIETOK. M3yuenue ¢huxcuposanmvix
K1emox. DIEeKTpOHHass MUKpockonus. KongokanvHas muxpockonus. Bumanvhoe
(npudsicuzHeHHoe) uzyueHue Kiemox.

JlemoHcTpanuu



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

Tabmumpr 1 cxembl: «CBETOBOM MUKPOCKOID, «INEKTPOHHBIA MHUKPOCKOID»,
«HMcTopus pa3BUTHS METOLOB MUKPOCKOTIUIY.

O6opyioBaHUE: CBETOBOM MHMKPOCKOIN, MHKpPOIpEnapaTbl pacTUTENbHbIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

IIpakTnyeckas pabGora «/3ydyeHHe METONOB KIETOYHOM OHOIOrUU
(xpomartorpadus, amektpodopes, audbdepeHuaIbHoe IeHTPUYrupoBaHue,
[TLP)».

Tema 2. Xumuueckasi opraHu3amnus KJIeTKH

XUMHUYECKHM COCTaB KJIETKU. Makpo-, MUKPO- M YJIbTPAMHUKPOIIEMEHTHI.
Bona u €€ poiib Kak pacTBOPUTENSA, PEAreHTa, y4acTUe B CTPYKTYPUPOBAHUHU
KJIETKH, TEIUIOPETYISIuU. MuHepaibHble BEIIECTBA KJIETKH, UX OHOJIOrHYecKas
poJb. Posib KAaTHOHOB ¥ aHHOHOB B KJIETKE.

Oprannueckne BemlecTBa KJIETKU. buonorndeckue mnoaumepsl. benku.
AMUHOKHCIIOTHBIN cocTaB 0enkoB. CTpyKTypbl O€lKOBOUM Mosiekybl. [lepBuunas
CTPYKTypa Oeika, TNeNnThaHas CBsA3b. BTopuyHas, TpeTUYHas, 4YEeTBEPTUUHAS
cTpykTypbl. Jlenatypauus. CsoiictBa OenkoB. Kiaccudukanus — OenkoB.
buonornyeckue Qpynkuun 6enkoB. [Ipuonsi.

YraeBoabl. MoOHOCaxapuabl, AMCAXAPHUIBI, OJIUTOCAXapUIbl U MOJUCAXaAPUIBI.
OOmmii 1IaH CTPO€HHS U (PU3UKO-XMMUYECKHE CBOMCTBA  YIJIEBOJOB.
buonornyeckue GpyHKIIMM YTrII€BOIOB.

Jlunuast. l'uapodunsHo-TuapOodOoOHBIE cBOMCcTBA. Kitaccudukanus TUnumos.
Tpurnunepunbl, QocPoaunuasl, BOCKH, cTepouibl. buomornueckue QyHKIUU
aunuoB. OO01IMe CBOMCTBAa OMOIOTHYECKUX MEMOpPaH — TeKY4eCTh, CIIOCOOHOCTh K
CaMO3aMBbIKaHHIO, TIOJIYITIPOHULIAEMOCTb.

Hyxnennossie kucnotsl. JJHK um PHK. CtpoeHne HyKIE€MHOBBIX KHCIIOT.
Hyxneorunpl. Ilpunnun kommiementapuoct. IIpaBuno Yapradda. Ctpykrypa
JAHK — nBoiinast cniupans. MectoHaxoxaenue u ouonornueckue pynknuu JTHK.
Bunel PHK. ®yukunn PHK B kitetke.

Crpoenue monekynbl AT®. Makpospruueckue cBsisu B moiiekysie ATO.
buonornyeckue pynkunu AT®. BoccTtaHOBIEHHBIE IEPEHOCUMKU, UX (DYHKIIMH B
Kietke. Jlpyeue wuyxneozuompugocgpamovr (HT®). CexenupoBanue JIHK.
Memoowl cenomuxu, mpancKpunmoMuKu, nPomeoMuKu.

CtpykrypHas Ouojorus: OMOXUMHUYECKHE U OMOpU3UYECKUE HCCIIEAOBAHUS
CocTaBa W TMPOCTPAHCTBEHHOM CTPYKTYphl OuoMonekyn. Mooeruposarue
CmpyKmypbol U OYHKYuil OUOMONEKYN U UX KOMHIeKcos. KomnviomepHulil ouzatin u
oOpeaHu4ecKull cunmes 6UOMONEKY U UX HENPUPOOHBIX AHATLO208.

JemoHcTpanuu



[Toptpersr: JI. [lomunr, Jx. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pankius,
®. Caurep, C. [Ipy3unep.

[narpammer:  «PacnpeneneHne XHMMUYECKHX JJIEMEHTOB B HEXKUBOWU
npupoze», «PacnpeneneHne XUMUYECKUX SJIEMEHTOB B *KUBOM MPUPOJIE».

Tabmuubl u cxembl: «llepuoamyeckass Tabnuia XUMHUYECKUX DJIEMEHTOBY,
«CTpoeHue MOJIEKYJbl BOJbI», «BeliecTBa B cocTaBe opraHu3mMoBy», «CTtpoeHue
MoOJIeKyNbl Oenka», «CTpyKTyphl O€IKOBOM MONEKYyIbD», «CTpOCHHE MOJIEKYI
yraeBoaoBy, «CTpoeHHe MOJEKyd JUNUI0B», «HyKIeuHOBBIE KHUCIOTBHI»,
«Ctpoenue Monekyiasl ATO».

O6opynoBaHue: XUMUYECKasl MOCY1a U 000pYI0BaHKE.

JlabopaTtopnasi padota «O0Hapy) eHHE OCIKOB C TMTOMOIIBI0 KAYeCTBEHHBIX
pEeaKIni».

JlabopaTtopnass  pabora  «MccienoBaHue — HYKJIEHMHOBBIX  KHCIIOT,
BBIJICJICHHBIX U3 KIIETOK PAa3JIMYHBIX OPTaHU3MOB).

Tema 3. CTpoenue u pyHKUMHN KJIETKH

Tumbl KIETOK: JyKapuoTHUeckas U TmpokapuoTuyeckas. CTpyKTypHO-
(yHKUIHOHAJIbHBIE 00Pa30BaHUS KIETKH.

CrtpoeHue npokapuoTHUeckoi kieTku. Kinetounas creHka 6akTepuii U apxeil.
Oco0OeHHOCTH CTpPOCHHsI TEeTepOTpOHON U aBTOTPOPHOU MPOKAPUOTHUECKUX
KJIETOK. MecTo U poJib IPOKapHOT B OMOLIEHO3aX.

Crpoenue u (GYHKIIMOHUPOBAHUE AYKapUOTHUYECKOU KJIETKH.
[Mnazmatuueckass wmemOpana (mmasmanemma). CTpykTypa —IJIa3MaTHYeCKOU
MeMOpanbl. TpaHcroOpT BelecTB Yepe3 IIa3MaTUYecKyto MeMOpaHy: MaCcCHUBHBIN
(muddysus, obneruénnas auddysus), akTUBHBIA (TMEPBUYHBIA U BTOPUYHBIN
akTUBHBIA TpaHcnopT). Ilomynponunaemocts MmeMmOpanbl. Pabota HaTpuii-
KJIMEBOTO Hacoca. DHAOIMTO3: MUHOLMTO3, (aroruros3. Dk3ouuTo3. Kierounas
crenka. CTpykTypa v QyHKIIMH KIETOYHOW CTEHKH PACTEHH, TpUOOB.

[Hutonna3sma. I[{uto3omns. [luTockenet. [(BrmxkeHue nuroria3Mbl. OpraHouabl
KiIeTkd. OJIHOMEMOpaHHBIE OpPraHOUILI KJIETKHU: JHJIOIIa3MaTH4YecKash CeTh
(BIIC), anmapar I'onbaxku, JTU30COMBI, UX CTpoeHHE M (yHKUMH. B3aumocBs3b
OJIHOMEMOpPAHHBIX OPraHOUJOB KieTKH. CTpOeHHUE TPaHYJSIPHOTO PETHUKYIyMma.
Mexanusm nanpasnenus oeaxos ¢ IIIC. CuHTEe3 pacTBOPpUMBIX OenkoB. CHUHTE3
KJIETOYHBIX ~ MeMOpaH. [maakuii  (arpaHymsipHBIA)  DHIOTUIA3MATHYECKUN
petukynyM. CekperopHas ¢yHkuus anmapata ['onpmku. Moougurkayus 6enxos 6
annapame [ onvooxcu. Copmuposka oenxkoe 6 annapame [ onvoxcu. Tpancnopt
BEIIECTB B KJIETKE. Bakyosn pacTutenbHbIX KiIeToK. Kierounsiid cok. Typrop.

[lonyaBTOHOMHBIE  OpPraHOWABI  KJIETKWA:  MHUTOXOHAPHUM,  ILJIACTUJIBIL.
Ipoucxoorcoenue mumoxonopuii u niacmuo. Cumouocenes (K.C. Mepeockosckuii,
JI. Mapeynuc). CtpoeHne u (yHKIIMM MUTOXOHJpUN u 1actun. llepBuunsble,



BTOPUYHBIE W  CIIOXKHBIE  TJIACTUABl  (OTOCHHTE3UPYIOUIUX  IYKApPHUOT.
XIIOPOIUIACTBI, XPOMOILIACTBHI, JIEUKOIIJIACTHI BHICIINX PACTEHUM.

HememOpanusie opranouasl kiaeTku CTpoeHue W (YHKIIMHM HEMEMOpPaHHBIX
OpraHOHUI0B KJICTKH. Pubocomsl. IIpomedsicymounvie Gunamenmeot.
MukpodunameHTsl. Axkmunogvle Muxkpoguiamenmol. MBIIIEUHbIE  KIIETKU.
Axmunogvle KOMNOHeHmbl Hemblueunvlx Kiemok. MukporpyOouku. Knetounsrit
neHtp. CrTpoeHne W JBUKEHHE JKTYTUKOB M pecHUYEK. MUKpOTpyOOUKH
uuToruiasmel. LlenTpuons. benxku, accoyuuposanuvie ¢ MuKpopuiameHmamu u
muxpompybouxamu. Momopnvle Oenxu.

Anpo. O6osouka siapa, XpOMaTHH, KapUoILia3Ma, SAPBIINIKY, UX CTPOEHUE U
bynkun. SnepHeiii 6enkoBblii MaTpukc. [IpocTpaHCTBEHHOE pPaCHOJIOKEHUE
XpoMocoM B uHTep(ha3sHOM sape. Iyxpomamun u cemepoxpomamur. benku
XpOMaTuHa — THUCTOHBI. Jlunamuxa sdepHou o00o0nouku 6 mumo3se. Aoephbiii
MPAHCHOpm.

Kinerounsle BkItoueHuss. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK 3YKApHOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHON).

JleMoHCTpauumn

[Toptpetsi: K.C. MepexkoBckuii, JI. Mapryinuc.

Tabmunpel 1 cxeMbl: «CTpoeHHE 3YKApUOTHYECKON KieTKn», «CTpoeHue
JKUBOTHOW  KJIETKW», «CTpO€HME  pacTUTENbHOM  KIEeTKW», «CtpoeHne
MHUTOXOHAPUWNY, «A1po», «CTpoeHne NPOKApUOTHIECKON KIIETKI.

OOopynoBaHue: CBETOBOM MHKPOCKON, MUKPONpENapaTrbl pPacTUTENbHBIX,
YKUBOTHBIX KJIETOK, MUKpPOIIpEenapaThl 0aKTepUaATbHBIX KIETOK.

JlabopaTtopnass pabora «/3ydeHuE CTPOEHHUS KIETOK Pa3IMYHbIX
OpPTaHHU3MOB).

IIpakTuyeckas padora «/3ydueHne cBOMCTB KJIETOUYHON MEMOpPAHBI.

JlaGopaTopnass pabora «McciegoBaHue mia3MoiiM3a M JI€TUIa3MoOJIM3a B
PACTUTEIbHBIX KIIETKaX».

IIpakTuuyeckass padora  «l3ydyeHue  JBWKEHHS  UUTOIUIa3Mbl B
PACTUTENBHBIX KIETKAX).

Tema 4. O0OMeH BellleCTB M NpeBpallleHne JHEPTHH B KJIETKe

AcCUMWISILIMSL ¥ TUCCUMUIISILIASL — JIBE€ CTOPOHBI MeTabonu3ma. Turbel oOMeHa
BCIIECTB: aBTOTPO(HBIA W TeTepoTPOQHBIA. YUacThe KHUCIOPOJa B OOMEHHBIX
npoleccax. OJHepreruueckoe obOecrnieueHre kieTku: mnpeBpamienne ATD B
oOMeHHBIX Tporeccax. DOepMEHTAaTUBHBIA XapakTep peakiuil KJIETOYHOTO
Merabonu3ma. DepMeHThI, WX CTPOCHHME, CBOWCTBA W MEXAHU3M JCHCTBUSL.
Kodepmentsl. OTinnuusi pepMEHTOB OT HEOPraHWYECKUX KaTajau3aTopoB. bemku-
aAKTUBATOPHI M OCNKU-UHTHOUTOPHI. 3aBUCUMOCTH CKOPOCTH (DEPMEHTATUBHBIX
peakLuii OT pa3aMYHbIX (PAKTOPOB.



[lepBuuHBI CHUHTE3 OPraHUMYECKUX BEUIECTB B KIeTKe. DOTOCUHTES.
Anoxcueennviti u okcueeHHwll Gomocunmes y obaxmepuii. Ceemocobuparowjue
nUSMeHMbvl U NUCMEHMbl PeakyuoHHo20 yeumpa. Ponb XJIOpOIIacToB B Ipouecce
dbotocunTe3a. CBetoBas u TeMHOBas ¢aszpl. Pomoovixanue, Cs., C4. u CAM-munwvi
gdomocunmesa. IlponyktuBHoCTh (hoTOCHHTE3a. BiusHue paznuyHbix (PakToOpoB
Ha CKOpOCTh (poTocuHTe3a. 3HaueHHe (POTOCUHTE3A.

XeMOCHUHTE3. PasnooOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTPUPUIUPYIOIIHE OaKTepuH, >KeIe300aKTepuu, cepoOaKTepuu, BOAOPOJHbIE
OakTepuu. 3HaYCHUE XEMOCHUHTE3A.

AHaspoOHble opranu3Mbl. Buabsl Oposkenus. [IponykTbl OpokeHHS M HX
WCITOJIb30BAHUE YEIIOBEKOM. AHA’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJOTUH U BO30OYAUTENN OOJIE3HEH.

AspoOHbIe OpraHU3MBI. Otanbl HYHEPreTUYECKOTO oOMeHa.
[ToaroToBuTenbHBIN ATaN. [ THMKOIN3 — OECKUCIOPOTHOE PACHICTUICHUE TITFOKO3bI.

buonorudeckoe okucieHue, WU KJIETOYHOE JbIXaHue. Pojib MUTOXOHApPUIA B
npoiieccax ouosiorudeckoro okucieHus. [uknuyeckue peakiuu. OKUCIUTETBHOE
dbochopunupoBanue. Ouepeus memoOpaHHo20 epaouenma npomonos. Cunmes
AT®D: paboma npomonuou ATD-cunmaszwi. IlpeumyiecTBa a’poOHOrO MyTH
oOMeHa BeIleCTB nepes aHa3pOOHBIM. DPGHEKTUBHOCTH SHEPTETUUECKOTO OOMEHa.

JleMoHCTpanumn

[Hoptpersr: k. Ilpuctou, K. A. Tumupsses, C. H. Bunorpanckuii, B. A.
Onrensrapar, I1. Murtuenn, I'. A. 3aBap3uH.

Tabmuiel 1 cxembl: «POTOCHUHTE3», « DHEpreTuueckuii oomen», «buocunTes
oenka», «Ctpoenue pepMeHTa», « XeMOCHUHTE3Y.

OOopyoBaHue: CBETOBOM MHKpPOCKOI, 00OpYIOBAaHHME JJII MPUTOTOBIICHUS
MOCTOSTHHBIX M BPEMEHHBIX MUKPOIIPENapaToB.

JlabopaTtopnass paGora «/3yyeHune  KaTaqTUTUYECKOWM  aKTHUBHOCTH
dbepMeHTOB (Ha MPUMEPE aMIIIa3bl UK KaTajasbl)».

JlaGopaTtopnasi padora «l3yueHue (QepMEHTATUBHOTO PACIICTUICHUS
MEePOKCHJIa BOJIOPO/Ia B PACTUTENIBHBIX U dKUBOTHBIX KJIETKAX).

JlaGopaTtopnasi pabGora «CpaBHeHue TiporieccoB  (OTOCHMHTE3a U
XEMOCHHTE3a».

JlaGopaTopHasi padoTa «CpaBHEHHE ITPOIIECCOB OPOKCHUS U ABIXAHUS.

Tema 5. HacsencrBennasi uHopManus U peajusanus e€é B KJIeTKe

Peakuiun mMatpuuHoro cunrtesa. [IpuHIUI KOMIUIEMEHTAPHOCTH B PEAKIIMSIX
MaTpUYHOTO CHHTe3a. Peanm3anms HaciaeacTBeHHOW wHGoOpManun. | eHeTHuecKui
KOJI, €ro cBoucTBa. TpaHckpumius — MarpuuHbeli cuHTe3 PHK. IlpuHumme
TPAHCKPUIIUU: KOMIUIEMEHTAPHOCTh, AHTUMAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 syxapuomuuecxou kniemke. Hexooupyrowue PHK.



Tpaucnsus u e€ stansl. Yuactue TpancnoptHbix PHK B Onocunrese 6enka.
VYcnoBus OmocunTe3a Oenka. KoaupoBanue amuHOKHCIOT. Pomnb pubocom B
OouocuHTe3e OenKa.

Cogpemennvie npedcmasieHus o cmpoeruu 2enog. OpraHuzanus reHoma y
MIPOKApUOT U 3YKApHOT. Peryisius akTUBHOCTM I'€HOB Yy MNpOKapuoT. l'mmoresa
onepona (®. Kaxo0, XK. Mano). Monekynsaprvle Mexanuzmvl IKCHPECCUuu 2eHO8 y
aykapuom. Ponb xpomamuna 6 pecynsayuu pabomsl 2enog. Perynsuus 0OMEHHBIX
Mpo1ecCOB B KieTke. KiieTounslil romeocTas.

Bupychl — HekiieTouHbie (OpMbI )KU3HU U 00JIMraTHbie apa3uThl. CTpoeHue
MPOCTBIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKusHeHHbll YUK
JHK-cooepocawux supycos, PHK-cooepoicawux eupycos, o6akmepuoghazos.
Obpamnas mpanckpunyus, pegepmasa, uHmezpasa.

BupycHbie 3a0oneBanusi yenoBeka, >kMBOTHBIX, pactenuit. CITN, COVID-
19, conmanbHbie 1 MEAUIIMHCKUE TTPOOIIEMBI.

Buoungopmamuxa: unmeepayus u anamuz doavuiux maccusos («bigdatar)
CMpYKmMypHbuIX buonocudeckux oannvix. Hanomexunonoeuu 6 buono2uu u meouyuHe.
IIpoepammupyemvie pynkyuu 6eakos. Cnocodwl 00cmasKu 1eKapcms.

JlemoHcTpanuu

[Toptpetsi: H. K. Konbios, /. Y. IBaHOBCKUA.

Tabnuupl u cxemsl: «buocuHTe3 Oenkay, «l'eHeTHYeckuil Koy, «Bupyco»,
«bakrepuodarm».

IIpakTnueckas padora «Co3naHue MOAEIH BUPYCAy.

Tema 6. ) KU3HEHHDBIH UKJ KJIETKH

Knerounslii 1uki, ero mnepuoabl W peryisnusa. Wurtepdaza u mMutos.
Oco0eHHOCTH TMpolieccOB, MpoTeKawIMux B HHTepdaze. [loaroTroBka KIETKH K
nenenuto.  [lpecuHrermyeckuid  (MOCTMUTOTHUYECKUM), CHHTETUYECKUH U
MOCTCUHTETHYECKUH (MPEMUTOTHUECKUI ) epUo bl UHTEpGa3bl.

Marpuunsii cunte3 JJHK — permmukanms. Ilpunnunsr perumkanuu JHK:
KOMILJIEMEHTAPHOCTh,  IMOJYKOHCEPBATUBHBIA  CHUHTE3, AHTHUNAPAJUICIbHOCTb.
Mexannsm permmkanuu JTHK. Xpomocomel. Ctpoenue xpomocoM. Ternomepsl n
TeromMepaza. XPOMOCOMHBIM HAaOOp KJIETKM — KapuOTHUIl. JIUMIOWAHBIA W
rariouaHbId  HaOOpHl  XpoMocoMm. ['omonioruuHbie XpoMocoMbl. [losoBbie
XPOMOCOMBI.

[enenne xmetkn — wmuTo3. CTaguy MHUTO3a U TPOUCXOIAIINE B HUX
nporeccel. Tunel muto3a. KapmoknHe3 n nuToknHe3. buosormyeckoe 3HayeHue
MHUTO3A.

Perynsinus MUTOTHYECKOrO IMKIIA KJIETKHU. [IporpamMmmupyemasi KieTouyHas
ru0esb — anornTo3.



Knerounoe saapo, xpomocombl, (YyHKIMOHAJIbHas T€HOMHKA. Mexanusmol
npoaugepayuu, ouppepenyuposxu, cmapenus u eubeiu xiemox. «l{ugposas
K1emKka» — ououngopmamuyeckue mooenu QyHKYuoHUpOBaHUs KIemKu.

JleMoHCTpaIMuA

Tabmuubl 1 cxembl: «KU3HEHHBIA LUK KIETKW», «Muto3», «CrpoeHue
xpomocomy, «Pemmkanusa JJHK».

OOopynoBaHHE: CBETOBOM MUKPOCKOI, MUKponpenapathl: «MHUTO3 B KJIeTKax
KOpELIKA JIYKa».

JlabopaTtopnass  padora  «/3ydeHMe  XpOMOCOM  Ha  TOTOBBIX
MHUKPOIIPEapaTaxy.

JlaGopaTopnas padora «Habmonenrne MuTo3a B KJIETKaxX KOHYMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKpOIIpenaparax).

Tema 7. CTpoeHue u (GyHKUMH OPTaHU3MOB

buosornueckoe pa3zHooOpasue OpPraHU3MOB. OnHOKNETOYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OCOOEHHOCTM ~ CTPOEHUS U KU3ZHENEATEIbHOCTH  OJIHOKJIETOYHBIX
opraHu3MoB. bakrepuu, apxeu, OJHOKIETOYHbIE TIPHUOBI, OJHOKJIETOYHBIE
BOJIOPOCIIN, APYTHE MPOTUCTHI. KOJIOHNAIBHBIE OPraHU3MBI.

B3auMoCBsI3p 4acT€l MHOTOKJIIETOYHOIO OpraHu3Ma. [KaHW, OpraHbl H
cucreMbl opranoB. OprannsM Kak eInHOe neioe. ['omeocras.

Tkanu pacreHuid. Tumbl pacTUTENBHBIX TKaHEW: oOpa3oBaTelbHa,
NOKPOBHAsi, TPOBOJMAIIAS, OCHOBHAs, MexaHuueckas. OCOOEHHOCTH CTpOEHUS,
GyHKIMNA U PacTONOKEHHS TKaHEH B OpraHax pacTeHUH.

TKaHU KUBOTHBIX U YEJOBEKA. THIIbI KMBOTHBIX TKAHEU: 3MUTEIHAIbHAS,
COEJIMHUTENbHASA, MbIlIeYHasi, HepBHasg. OCOOEHHOCTU CTpOEHUs, (PYHKUUH H
PACIIOJIOKEHUS TKAHEN B OpraHax KUBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHble M TI'eHEpaTUBHbIE OpraHbl pacTeHuid. Oprasbl U
CUCTEMBI OPTaHOB KUBOTHBIX U YesioBeKa. ODyHKIIMHA OPraHOB U CUCTEM OPIraHOB.

Onopa tena opranu3moB. Kapkac pactenuii. CKeneTbl OJHOKJIECTOYHBIX WU
MHOTOKJIETOYHBIX JKMBOTHBIX. HapykHblli M BHYTpeHHMH ckeneT. CTpoeHune u
TUNBI COEIUHEHUS KOCTEH.

JIBrokeHue  OpraHusMoB.  JIBMJKEHHME  OJHOKJIETOYHBIX  OPTaHU3MOB:
amMEOOUIHOE, KIYTUKOBOE, PECHUYHOE. J[BM)KEHHWE MHOTOKJIETOUHBIX pPacTEHUIL:
TPONMU3MBl M HACTHM. JIBM)KEHHE MHOIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MbllieyHas cucreMa. Pediiekc. CkeneTHble MBIIIIBI U UX padoTa.

IIntanue opranusmoB. llorymomenue BOABI, YIVIEKHCIOIO ras3a W
MUHEPAJIbHBIX BEIIECTB pacTeHUsAMH. [IuTaHue >XKMBOTHBIX. BHyTpumnosiocTHOE U
BHYTPHMKJIETOYHOE MHILEBapeHne. [IuTaHue NO3BOHOYHBIX JKMBOTHBIX. OTHENbI



MUIIEBAPUTENBHOTO TpakTa. [IumeBapurenvHble xene3bl. llumieBapurenbHas
CHUCTEMA YEJIOBEKA.

Jlpixanue opranu3moB. [[pixanue pactenuii. J[prxanue sxuBoTHBIX. Juddy3us
ra3oB 4epe3 MOBEPXHOCTh KIeTKU. KoxkHoe ApixaHue. JlpIXxaTenbHasi IOBEPXHOCTb.
KabepHoe u nérounoe apixanue. J(pIxaHue Mo3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLMOHHOE  YCJIOKHEHHE CTPOEHMSI JIETKMX [MO3BOHOYHBIX YKUBOTHBIX.
JlpixaTenpHas cucrema 4esioBeka. MexaHuW3M BEHTWISUHM JIETKUX y NTUL U
MieKkonuTaromux. Perynsmus apixanus. J{prxatenabHbie 00bEMBI.

TpaHCIIOPT BELIECTB y OPraHU3MOB. TpPaHCIOPTHBIE CUCTEMBI PACTEHHUIA.
TpaHcriopT BemeCcTB y KUBOTHBIX. KpoBeHOCHas cucrema W €€ OpraHsbl.
KpoBeHocHasi cucTemMa TO3BOHOYHBIX JKMBOTHBIX M yenoseka. Cepaue,
KPOBEHOCHBIE cocyAbl M KpoBb. Kpyrum KpoBooOpamieHusi. DBOJIOLMOHHBIE
YCIIOKHEHUSI CTPOCHHUSI KPOBEHOCHOM CUCTEMBI MO3BOHOYHBIX >KUBOTHBIX. Pabora
cepaua u e€ peryssnus.

Brinenenue y opranusmoB. Beigenenne y pacteHuil. Bwinenenue y
)KUBOTHBIX. CoOKpaTuTenbHble Bakyosqu. Opranbl BbiaeneHus. @uiapTpanus,
CeKpenusi U 00paTHOE BCACHIBAHME KaK MEXaHU3Mbl PaOOThl OPTAHOB BBIJEICHUS.
CBs13b MOJIOCTH TE€JIa C KPOBEHOCHOW U BBIICIUTENBHON cucTeMaMu. Beiaenenue y
MO3BOHOYHBIX JKUBOTHBIX M uenoBeka. [louku. CtpoeHue u (HyHKIIMOHUPOBAHUE
He(dpona. OOpa3oBaHHE MOYM Yy YEJIOBEKA.

3amura y OpraHM3MOB. 3allUTa y OJHOKJIETOYHBIX OpPraHu3moB. Cropsl
OakTepuil M WUCTHI MPOCTEHIIMUX. 3aluTa Yy MHOTOKJIETOYHBIX pPACTEHUH.
Kyrtukyna. CpeacTBa macCUBHON M XUMHUYECKOU 3a1UThl. OUTOHIUIBI.

3ammTa y MHOTOKJIETOYHBIX JKUBOTHBIX. [IOKpOBBI M KX HPOU3BOIHBIE.
3amuTa opranu3Ma ot Ooje3Hed. UMmyHHas cucteMa uenoBeka. KietouHblii u
IYMOpPaJIbHBIA MUMMYHUTET. BpoXn€HHbIH M NpuoOpeTEHHBIN creunduueckuit
UMMYHUTET. Teopust KIOHaIbHO-celekTuBHOro ummyHnutera (I1. Dpmux, @. M.
bepuer, C. Tonerasa). BocnanintenbHble OTBETHI OPraHU3MOB. POJIb BpOXKIEHHOTO
MMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUN.

PazgpaxxumocTe ¥ peryisinus |y OpramusmoB. Pazgpaxumocts y
OIHOKJIETOYHBIX OpPraHu3MoB. Takcucel. PazgpakumMocTe W perymanus y
pactenui. PocToBbIE BeleCcTBa U X 3HAYCHHUE.

HepBHas cucrema u pediieKTOpHass peryisius y >KUBOTHBIX. HepBHas
CUCTEMA U €€ OTIEJbl. JBOJIOLUOHHOE YCI0KHEHUE CTPOEHUS HEPBHOW CHUCTEMBI
y SKUBOTHBIX. OTHENbl TOJOBHOTO MO3ra MO3BOHOYHBIX KMBOTHBIX. Pedinexc u
pednexropHas nyra. bezycioBHbIe U ycIOBHBIE pe(IIeKCHI.

['ymopanbHasi peryiasiiys U 3HAOKPUHHASA CHUCTEMa >KUBOTHBIX M YEJIOBEKA.
JKenespl DHIOKPUHHOM CHUCTEMBI M HMX TOPMOHBI. J[eMCTBUE TOPMOHOB.



B3anmocBsi3p HEpBHOM UM SHAOKPUMHHOW cucTeM. [ unoramamo-runodusapHas
CUCTEMA.

JleMoHCTpanun

[Toptper: U. 1. [1aBnos.

Tabmuubl U cxembl: «OIHOKIETOYHBIE BOJOPOCHN», «MHOTOKIETOUHbIE
Bogopocin», «bakrepum», «lIpocrerimmey», «Opranbl IBETKOBBIX PACTEHHID,
«CucTteMbl  OpPraHoB TO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee CTpoeHHE
HaceKoMbIx», «TkaHu pacrenuit», «KopueBbie cuctembr»y, «CTpoeHue ctediisy,
«CTpoeHue NHUCTOBOM IUIACTUHKHN», «TKaHM >KUBOTHBIX», «CKEJIET YelIOBEKa,
«IImmeBapurenbHas cucrema», «KpoBeHocHass cucrema», «JlpixarenbHas
CHUCTEMA, «Hepsnas CUCTEMaAY, «Koxay, «MBpI1IeuHas CHUCTEMAY,
«BpienuTenbHas cUCTEMa», «DHIOKPUHHAsA cUcTeMay, «CTpOeHHE MBIIIIBDY,
«Ummynurer»,  «Kumeunonosmoctasle», «CxemMa  NUTaHUSA  PacTEHUN»,
«KpOBEHOCHBIE CHUCTEMBI TIO3BOHOYHBIX JKMBOTHBIX», «CTpoeHHE THIPBDY,
«Ctpoenue minaHapum», «BHyTpeHHee CTpoeHHe HOKIEBOro 4depBsi», «HepBHas
cuctema poeio», «HepBHas cucrema sarymkm», «HepBHas — cucrtema
npecMmbikatomuxcs»,  «HepBHas  cucrema  nruny», «HepBHas — cucrema
MIIeKONIUTaoIuX», «HepBHas cucrema yenoBekay, «Pedexcy.

ObopynoBaHue: CBETOBOW MHKPOCKOI, MHUKpPOIpEnapaTbl OJHOKJIETOUHBIX
OpraHU3MOB, MUKpPONpPENapaThl TKAHEW, PAKOBUHBI MOJUIIOCKOB, KOJUIEKIIMH
HACEKOMBIX, UIJIOKOXKHUX, KUBbIE 3K3E€MIUISIPhl KOMHATHBIX PacTeHUM, repdapuu
pacTeHuMH pasHbIX OTACJIOB, BIIAXKHBIE Ipenaparbl JKUBOTHBIX, CKEJETBI
MO3BOHOYHBIX, KOJUIEKIIUM OECIIO3BOHOYHBIX MKUBOTHBIX, CKEJET YeJOBEeKa,
00Oopy1I0BaHUE JJIsl AEMOHCTPALMK TOYBEHHOT'O U BO3IYIIHOTO MMUTAHUS PAaCTEHUH,
pacuierieHus Kpaxmaia u 0enKoB 1o J1eicTBrueM (HepMEHTOB, 000pyAOBaHUE IS
JEMOHCTPALIMK OIBITOB MO U3MEPEHUIO KU3HEHHON EMKOCTH JETKUX, MEXaHU3Ma
JBIXaTEIbHBIX JBUKEHUMN, MOJIEIN TOJIOBHOTO MO3Ta Pa3JIUYHbIX )KMBOTHBIX.

JlaGopaTopHasi padora «/3yueHne TKaHEel pacTeHHIN.

JlaGoparopHasi pabora «/3ydyeHue TKaHEN )KUBOTHBIX).

JlaGoparopHasi pabora «/3ydeHrne OpraHoB IIBETKOBOT'O PACTEHUS».

Tema 8. Pa3mHo:KkeHUe U pa3BUTHE OPraHU3MOB

®opmbl pa3MHOXKEHHUSI OpPraHU3MOB: Oecriosioe (BKIJIIOYasi BEreTaTMBHOE) U
nosoBoe. Buasl  Oecrnonoro  pasMHOXKEHHS:  IMOYKOBaHHE, CHOPYJISALUA,
dbparmMeHTanus, KIOHHPOBaHUE.

[TonoBoe pasmuoxkeHue. [lonoBble KIEeTKW, Wik rameTel. Meio3. Craaun
Mmeno3a. [loBenenne xpomocom B Meio3e. KpoccuHnrosep. bronornyeckuii cMbICI
M€Ho3a M TIOJIOBOTO TIporecca. Meno3 M €ro MeCTO B JKM3HEHHOM IUKJIE
OpraHU3MOB.



[IpenzapoasiieBoe pazsurtue. ['ameToreHes y »kMBOTHBIX. [10JI0BBIE KEE3bl.
OO6pa3oBanue U pa3BUTHUE MOJOBIX KIeTOK. CniepmaTorenes u oorene3. CTpoeHue
MTOJIOBBIX KIIETOK.

OmnogoTBOpeHHEe U SMOPUOHAIIBHOE Pa3BUTHE JKUBOTHBIX. CrocOOBI
OIUIOJOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NuauBuayaibHOE pa3BUTHE OPTaHU3MOB (OHTOT€HE3). DMOPHOJIOTUS — HayKa
O Pa3BUTHH OPraHU3MOB. Mopghozenez — 0Ona u3 enaeuvix npoodiem dMOPUOIOCUU.
Konyenyus mopghocenos u mooenu mopgoeenesa. Cramum sMOpuoreHesa
KUBOTHBIX (Ha mpumepe Jarymku). Jpobnenwe. Tumsl  ApoOieHUS.
Jlemepmunuposannoe u HedepmuHuposannoe Opobnenue. bracmyna, munsi
onacmyn. OCOOCHHOCTH JPOOJICHUS MIEKOMMUTAIOIIUX. 3apOJABIIICBbIE JUCTKU
(racTpyssinus). 3akiaJKa OpraHOB M TKaHEW W3 3apOJIbIIIEBBIX JIUCTKOB. B3anmHuoe
BIIUSIHUE 4YacTel pa3BUBAIOIIETOCSA 3apojbliia (SMOpPUOHAIbHAS WHIYKIIUS).
3akiagka IUIaHA CTPOCHUSI JKMBOTHOIO KakK  PE3ylbTaT HEpPaApXUUECKUX
B3aMMOJICUCTBUII TE€HOB. BrnusHue Ha 5MOpHOHANBHOE pa3BUTHE Pa3TUUYHBIX
(haKTOPOB OKPYkAIOIICH Cpe/Ibl.

Poct u pasButne x)uBOTHBIX. IlocTamOpuoHanbHbli nepuoa. llpsmoe wu
HempsiMoe pa3BuTue. PaszButne ¢ wmetamopdo3oM y OECHO3BOHOYHBIX U
MMO3BOHOYHBIX JKMBOTHBIX. bHOJIOrMYeCKOEe 3HAYE€HHE MPSMOIO0 M HEMNPSIMOTO
Pa3BUTHS, UX PaCHpOCTpaHEHUE B Mpupoje. Tumbsl pocTta >KUBOTHBIX. DakTOpbI
PEryJIIU POCTa KUBOTHBIX U YenoBeka. CTaiuu mOCTAIMOPUOHAIBHOTO Pa3BUTHUS
y )KMBOTHBIX U 4esioBeka. [lepnoasl oHTOreHe3a uenoBeka. CTapeHue u CMepTh Kak
OMOJIOTMYECKUE MPOIISCCHI.

PasMHoeHne m pasputue pacteHuil. ['amerodutr m cropodur. Meiio3 B
JKU3HEHHOM IuKJe pacteHud. (OOpa3oBaHMe CIOp B IIpoilecce Meio3a.
['amerorene3 y pacreHuid. OIUIOAOTBOPEHHE W PAa3BUTHE PACTUTENBHBIX
opraHu3MoB. J[BoiiHOE OIJIOIOTBOPEHHE Y IBETKOBBIX pacTeHuil. OOpa3oBaHue u
pa3BUTHE CEMEHHU.

MexaHu3MBbl pEeTyISIUA OHTOT€HE3a Y PACTEHUM U )KUBOTHBIX.

JleMoHCTpauumn

[Toptpersr: C. I'. HaBammun, X. [llneman.

Tabmuiel 1 cxembl: «BereratuBHOe pasMHOXKeHHE», «THIBI Oecronoro
pa3MHOXeHus», «Pa3MHOXKEHHE XJIaMHIOMOHAJb», «Pa3MHOXEHHE SBIIIEHBI»,
«Pa3MHOXeHue Tuapby, «Mehosy, «XpoMocoMbly, «l'amerorenesy», «CTpoeHue
AWIEKIIETKH U crepmaTo3onaa», «OCHOBHBIE CTaAuM OHTOreHes3ay, «lIpsmoe u
HenpsiMoe pasButue», «Pa3zButue wmanckoro xyka», «Pa3Butue capanum»,
«Pa3Butne nArymkn», «JlBOMHOE OIUIOAOTBOPEHHE Y UBETKOBBIX PACTECHUI,
«CTpoeHue CeMsiH OJIHOJIOJIbHBIX U JBYAOJIbHBIX pAacTeHUI», «KU3HEHHBIN LUK



MOPCKOM  KamyCTbDy, <«JKM3HEHHBIM UHKI MXa», <« KW3HEHHBIM  IUKI
ManopOTHUKAY, « KU3HEHHBIN LIUKJI COCHBDY.

OOopyioBaHHE: CBETOBOM MHUKPOCKOI, MHUKpPOIpenaparbl SULEKIETOK H
CIIEpPMAaTO30UJI0B, MOAENb «LIUKIT pa3BUTHUS JATYIIKN.

JlabopaTopnasi padora «/3yueHne CTpOEHHUs MOJOBBIX KIETOK HA TOTOBBIX
MHKpOITpEnapaTax».

IIpakTnueckass pabora «BbIsBIEHHE NPU3HAKOB CXOJICTBA 3aPOBIIICH
MTO3BOHOYHBIX )KUBOTHBIX).

JlabopaTtopnasi pabGora «CTpoeHHE OpraHoB pPa3MHOKEHHUS BBICIIUX
pacTEeHU.

Tema 9. I'eHeTuka — Hayka 0 HACJEACTBEHHOCTH W W3MEHYMBOCTH
OPraHnu3MoB

Hcropust cTaHOBICHUS M pa3BUTHS TEHETUKM Kak Hayku. PabGoter T
Menpens, I'. ne @puza, T. Moprana. Poinp oT€4eCTBEHHBIX YYEHBIX B Pa3BUTUU
renetuku. Padotel H. K. Konbuioa, H. 1. Basunora, A. H. benozepckoro, I'. JI.
Kapnieuenko, 0. A. ®ununmuenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHBIE TEHETUYECKHUE MOHATHS U CUMBOJIBL. [ OMOJIOTHYHBIE XPOMOCOMBI,
aJUIeJIbHbIE TEHbI, AJIbTEPHATUBHBIC IMPU3HAKHU, JOMUHAHTHBI M PELIECCUBHBIN
MPU3HAK, TOMO3UT0Ta, TETEPO3UTOTA, YUCTAS JIMHUSL, THOPUIBI, TEHOTHII, (DEHOTHII.
OCHOBHBIE ~ METOJBl ~ TCHETHKU:  THOPUIOIOTUYECKUM,  IIUTOJIOTUYECKUH,
MOJIEKYJISIPHO-TEHETUYECKH.

JlemoHcTpanuu

[Toptpersr: I'. Mennens, I'. ne @pus, T. Mopran, H. K. Komsnos, H. H.
Basunos, A. H. benozepckuii, I'. [[. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodees-PecoBckuii.

Tabnuiel 1 cxembl: «MeToIbl TeHETUKINY, «CXEeMbI CKPEIIUBAHUSD.

JlaGopaTopnasi paGora «/[po3odmuima kKak OOBEKT TECHETHYECKUX

UCCIICOBAHUI.
Tema 10. 3aKkoHOMEPHOCTH HACTEACTBEHHOCTH
Monorubpunnoe ckpemmBanue. IlepBbiii 3akoH Menaens — 3akoH

eAMHO00pa3usi ruOpUI0B MepBoro nokojeHus. [Ipasuno nomMmunupoBanus. Bropoii
3aKOH MeHaens — 3aKOH paclleIVIeHUs NPU3HAKOB. LluTosormyeckue OCHOBBI
MOHOTHOPHIHOTO CKpelMBaHus. [ unores3a 4ucToThl raMer.

AHanmzupyroniee ckpemmBanue. [[poMeKyTOUHBIA XapakTep HacleIOBaHHUS.
Pacuienienre npu3HAKOB MPU HETIOJIHOM JOMUHUPOBAHUH.

JurubpuaHoe ckpemuBanue. Tpetuit 3akoH MeHiens — 3aKOH He3aBUCUMOTO
HacleOBaHUsI ~ Mpu3HakoB.  LluTomormyeckue  OCHOBBI  JUTHOPHUIHOTO
CKpEILBaHUS.



Cueruiennoe HacnenoBanue npusHakoB. Paborsr T. Moprana. CuernsienHoe
HACJICJOBAHUE T'€HOB, HAPYILICHHWE CLEIUICHUS MEXAY I'€HaMH. XPOMOCOMHAas
TEOPUS HACIEACTBEHHOCTH.

['eHeTnka nosia. XpOMOCOMHBIM MEXAHU3M OINpPEAECIECHUS Moa. AYTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOTaMETHBI M TeTeporaMeTHBIN moj. ['eHeTnueckas
CTPYKTYpa IIOJIOBBIX XpoMocoM. HacnenoBanue pu3HaKkoB, CLHETUIEHHBIX C ITOJIOM.

['eHoTun kak uenoctHas cucrema. [lmenoTponust — MHOKECTBEHHOE JEUCTBUE
reHa. MHOXECTBEHHbIN auienu3M. B3auMoAeicTBHE HEaUIEbHBIX T'EHOB.
KommnementaprHocts. Onuctas. [lomumepus.

['eHETHYECKUIT KOHTPOJIb PAa3BUTHUS PACTEHUM, >KMBOTHBIX M 4YEJIOBEKa, a
Takke (U3MOJOTUYECKUX TPOILECCOB, TMOBEACHUS M KOTHUTHBHBIX (DYHKIIHH.
['eHeTHYeCcKre MEXaHU3MbI CUMOMOTEHE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO3UH
— Mapa3uT» U «XO35IMH — MHUKpOOMOM». ['eHeTnueckue acmeKkTbl KOHTPOJS U
U3MEHEHUs HACJIeJICTBEHHON HH(POPMAIIUU B MOKOJIEHUSIX KJIETOK U OPraHU3MOB.

JleMoHCTpanumn

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

Tabmuubl u cxemsl: «llepBbiil 1 BTOpoil 3akoHbl Menaens», «Tpetuit 3akoH
Menpens», «AHanusupymoollee CKpemuBaHuey», «HermomHoe TOMUHUPOBaHHUEY,
«CremnyieHHOE HAacle0BaHUE MPU3HAKOB y Apo3o¢uib», «['eHeTuka monay,
«Kapuotun 4yenoeka», «Kapuotun gpozoduiby, «Kapuotun nrumb,
«MHOXECTBEHHBIN aJlJIeIu3M», «B3auMo1eiicTBUE T€HOBY.

OOopynoBaHue: MoOJeNb [ JEMOHCTpallMd 3aKOHOB €AMHOOOpa3us
ruOpUI0B TEPBOrO IMOKOJIEHWST W PACIIEIUICHHUS MPU3HAKOB, MOJEIb s
JEMOHCTpAallUM 3aKOHA HE3aBUCHMOIO HACIEIOBAaHMS IIPU3HAKOB, MOJIEIb JUIA
JEMOHCTPAllMA CLEIUICHHOTO HACJIEIOBAHUS TNPU3HAKOB, CBETOBOM MHMKPOCKOIL,
MUKponpenapar: «Jpo3zoduinay.

IIpakTuyeckass paGora «l3yyeHue pe3yabTaTOB MOHOTHOPUIHOTO
CKpEIIMBaHUA Y IPO30(DHUITBD».

IIpakTuyeckass  padora  «M3yueHue  pe3ynbTaToB  JUTHOPUIHOTO
CKpEILIMBAaHUS Yy APO30(PUITB».

Tema 11. 3akoHOMEPHOCTH U3MEHYUBOCTH

B3aumopeiictBue reHotuna u cpeabl npu  (GopMHpoBaHUHM (HEHOTHIIA.
N3MeHunBOCTh NpU3HAKOB. KauecTBEHHbIE U KOJMYECTBEHHBIE NMPU3HAKU. BuUabl
M3MEHYMBOCTH: HEHACJIEACTBEHHAS U HACJIEACTBEHHAS.

MonudukanonHas u3MeHUYMBOCTh. Ponb cpeasl B (popmMupoBaHUM
MOAM(PUKAIIMOHHON M3MeHYnBOCTH. HopMa peakiuu npusHaka. BapuarnumoHHbIN
psn u BapuanmonHas kpuBas (B. Moranmncen). CpoiicTBa MOaudUKAIMOHHON
U3MEHYUBOCTH.



['enHoTHNIMYECKass U3MEHUYUBOCTh. CBOMCTBA T€HOTUITMYECKON U3MEHUUBOCTH.
Bunbl reHOTUTTHYECKO N3MEHUYNBOCTH: KOMOMHATHUBHAS, MyTaIllMOHHAS.

KomOunaTuBHass M3MEHYMBOCTHb. Mei03 W MOJIOBOM TMPOIIECC — OCHOBA
KOMOMHATUBHON M3MEHUYUBOCTU. POIh KOMOMHATUBHON N3MEHYMBOCTH B CO3/JaHUU
TeHEeTHYECKOr0 pa3HOoOOpa3us B Mpejiesiax OJJHOTO BUA.

MyTranmonHass HM3MEHYMBOCTh. BuIbl MyTanuii: T€HHBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  HWHIYUUMPOBAaHHbICE MyTauuu. SaepHeie U
HUTOIIa3MaTHYeCKre MyTanuu. COMaTUYECKUE U TMOJOBble MyTauuu. [IpuunHbI
BO3HUKHOBEHUA MyTanui. MyTareHbl M WX BIHSHUE Ha OPTraHU3MBL.
3aKOHOMEpPHOCTH MYTAIMOHHOTO IIpolecca. 3aKOH TOMOJIOTMYECKUX PSIOB B
HacienctBeHHoOW u3MeHunBoct (H.W. BaBunoB). BHednepHash W3MEHUMBOCTH U
HACJICICTBEHHOCTD.

OnueceHemuxa U SNUSEHOMUKA, pOJb ONUSEHEeMUYeCKUX @Qakmopos 6
HAC1e008aHUU U USMEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKO8 Y OP2AHUIMOB.

JleMoHCTpanumn

[Toptpersr: I'. ne ®pus, B. Uoranucen, H. 1. BaBuios.

Tabmuupt u  cxembl: «Bugasl usmeHunBOCTHY», «MoaudukaoHHas
U3MEHYUBOCTbBY, «KombunaTtuBHas U3MEHYUBOCTDHY, «Meiio3y,
«OmnoaoTBopeHuey, «I'eneTnueckue 3a00JIeBaHUs YeI0BeKa», « Bumbl myTammii».

OOopynioBaHue: XKUBbIE U TepOapHbIE AK3EMIUISIPbl KOMHATHBIX PacTEHH,
pUCyHKH ((poTorpadum) >KUBOTHBIX C Pa3IUYHBIMUA BHJIaMHU U3MEHYUBOCTH.

JlaGopaTopHast padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(PUKAIIMOHHON M3MEHYMBOCTU. [locTpoeHue BapualMOHHOTO psAga U
BAPUALIMOHHOU KPUBOW».

IIpakTnyeckas padora «Myrtauuun y aApo3oduisl (HA TOTOBBIX
MUKpOIpenaparax)».

Tema 12. 'eHeTnka yesioBeKa

Kapuotun dvenoBeka. MexayHapoaHas mporpamMma HCCIEIOBaHHsS T€HOMaA
yenoBeka. MeTonbpl  M3y4EeHUs ~ TE€HETHMKH  YEJIOBEKAa: TIEeHEaJOTMYECKHM,
OJTM3HEIIOBEIN, IIMTOreHETUYECKU, MOMYJISILIMOHHO-CTATUCTUYECKHU,
MOJIEKYISIPHO-TEHETUUECKH. CoBpemeHHOE ONPENIECIICHHE reHOTHUIA!
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, FEHOTUIIMPOBAHUE, B TOM YHCIIE C IMOMOULIBIO
[T11P-ananu3a. HaciaencTBeHHbIC 3a00JIeBaHNS YelIOBEKa. | €HHbIC M XPOMOCOMHBIC
Oone3HH 4YesnoBeKa. boJie3HM C HAcleACTBEHHOM MpepacioyioKEeHHOCTHIO.
3Ha4YCHUE MEAUIIMHCKOW T€HETHKHU B MPEAOTBPALCHUU U JICYEHUH T€HETHUYECKUX
3a0oeBaHul 4YenmoBeka. MeauKo-TeHeTUUeCcKoe KOHCYJIbTupoBaHue. CTBOJIOBBIC
KJIeTKU. [loHSTHE «T€HEeTHYECKOTO Tpy3a». ITUUYECKUE aCHEKThl UCCIEAOBAHUN B
00JIaCTH peIaKTUPOBAHUS TEHOMA M CTBOJIOBBIX KIIETOK.



['enerndeckne (akTOphl TOBBIMICHHONW UYYBCTBUTEIBHOCTH YEJIOBEKa K
bU3MYEeCKOMY U XUMHUYECKOMY 3arpsi3HCHUIO OKpYsKaromiei cpenbl. ['eHeTnueckas
MPEIPACIIOIOKEHHOCTD YETIOBEKA K MATOJIOTUSIM.

JleMoHCTpaIMuA

Tabmuubl u cxemsl: «Kapuotun udenoBeka», «MeToJbl U3yUYeHUs] T€HETUKH
4yenoBekay, «I eHeTrnueckue 3a00JIeBaHMsI YSTIOBEKAY.

IIpakTnueckas padora «CocTaBiieHUE U aHATU3 POAOCIOBHOWY.

Tema 13. Cenexkuusi OpraHu3MoB

JlomecTuKanyss W CEJEKUUs. 3apOKICHUE CEIEKIMH U JIOMECTHUKALMH.
Yuenne H. WM. BaumoBa o IleHTpax MNpoUCXOXIEHUS W MHOrooOpas3us
KYJbTYPHBIX pacTeHUW. Ponp ceneknuu B CO3JaHMM COPTOB PACTEHHM U TOPOJT
*uBOTHBIX. CopT, mMmopoAa, IITaMM. 3aKOH TOMOJIOTUYECKUX pSJIOB B
HaclIeACTBEHHOM u3MeHunBocth H. WM. BaBunoBa, ero 3HaueHue A
CEJICKIIMOHHOM pabOTHI.

Metonbl cenekuMOHHON paboThl. MCKycCTBEHHBIH OTOOp: MAacCOBBIA H
VHIUBUATY QJIbHBIM. OTarml KOMOUWHAIIMOHHOM CCJICKIIUU. HcnurwiTanne
MPOU3BOJIUTENICH MO MOTOMCTBY. OTOOp MO TEHOTUIY C TOMOIIBIO OILICHKHU
dbeHoTuna NOTOMCTBA U OTOOP MO TEHOTHUITY ¢ oMoIbio aHanu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ  CEJICKIIMOHHOW  padoThI.
PannanmoHHbI 1 XUMHAYECKUN MyTareHe3 Kak MCTOYHUK MYTallMi y KyJIbTYPHBIX
dbopm opranu3MoB. Mcmosib30BaHHE TEHOMHOTO PEIAKTHUPOBAHUS W METOJIOB
pekoMmOuHanTHBIX JIHK 17151 mosydeHust iCX0AHOTO MaTepurana sl CeJIeKIIUU.

[Tomyuyenue MTOJIUILIIOUIOB. BryTtpusuaosas rUOpUIN3aIINS.
brnuskopoacTBEeHHOE — CKpelMBaHue, wid  WHOpumuHr.  HepoacTBenHoe
CKpellluBaHue, Win ayropuauHr. 'erepo3uc u ero npuuuHbl. Mcnonb3oBaHue
rerepo3uca B cenekuuu. OtmanénHas ruOpuausauud. [Ipeogonenue oOecruioaus
MEXBUIOBBIX THOPUIOB. JIOCTHKEHUS CENEKIIMU PACTCHUI U JKUBOTHBIX. «3e1éHas
DPEBONIOYUAN.

CoxpaHeHUE U U3YYEHHE T'CHETUUYECKUX PECYPCOB KYJIbTYPHBIX PACTCHUU U
WX JUKAX  pOAWYed  JJISI  CO3/MaHUs  HOBBIX COPTOB W THOpPUIOB
CEIbCKOXO3SIMCTBEHHBIX  KYJNbTYp. H3yuenue, coxpaneHue u  ynpaeieHue
2eHeMUYEeCKUMU Pecypcaml CelbCKOXO3AUCMBEHHBIX U NPOMBICIO8bIX HCUBOMHBIX
8 YeJAX YIYUUEeHUs CYWeCmBYIoOuWUx U CO30aHUs HOBbIX NOPOO, TUHUL U KPOCCO8, 8
MOM 4Hucie ¢ NPUMEHEeHUEeM COBPEMEHHbIX Memo008 HAYYHbIX UCCIe008aHU,
nepeodosuvix uoetll U nepcneKmueHbX MexHOI02UlL.

JlemoHcTpanuu

[Toptpers: H. U. Basunos, 1. B. Muuypun, I'. JI. Kapneuenko, II. II.
Jlykpsinenko, b. JI. Acraypos, H. bopnoyr, /I. K. bensies.



Tabmup! 1 cxembl: «LIeHTPBI MPOUCXOXKAECHUS U MHOTOOOPa3us KyJIbTYPHBIX
pacTeHui», «3aKOH FOMOJOTMYECKHUX PSJIOB B HACJIEACTBEHHOW HM3MEHUYMBOCTH,
«Metoppl cenekuumn», «OTnanénHas rudpuauzanus», «MyTrareHes».

JlabopaTtopHast padora «l/3ydeHue cOpToB KyJIbTYpHBIX PACTEHUN U IOPOJ
JOMAIIIHUX KUBOTHBIX.

JlaGopaTopHasi padora «/3yueHne METO/IOB CEJICKIIUU PACTCHUI.

IpakTnuyeckas padora «lIpuBnBka pacTteHuN».

IKCKypceuss «OCHOBHBIE METOIBI M JOCTMIKEHUS CEJEKIHMHM PAacCTeHUU H
KUBOTHBIX (Ha CEJIEKLIMOHHYIO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCIIBITATENbHBIA YYaCTOK, B TEIUIMYHOE XO35AHCTBO, B JIaOOPATOPHIO
arpOyYHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

Tema 14. BuoTexHo10rus U CHHTETHYECKasi OHOJIOTHS

OOBeKThI, HUCHOJb3yeMble B OHMOTEXHOJIOTUH, — KIJIETOYHBIE U TKaHEBBIC
KYJbTYPBI, MHUKPOOPTaHU3MBI, 1754 XapaKTEPHUCTHKA. TpanuunonHas
OMOTEXHOJIOTHS:  XJIEOOMEUYEeHHEe, TMOIYyYEHUE KHCIOMOJIOYHBIX IPOJIYKTOB,
BUHOJEnHe. Mukpoouosornyeckuii cuHte3. OOBEKTbl MHUKPOOHOJOTHYECKHUX
texHonorui. [Ipous3BoacTBO O€lika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3taHre TEXHOJOTMH U MHCTPYMEHTOB IIEJICHANPABICHHOTO U3MEHEHHUS U
KOHCTPYUPOBAHUS T€HOMOB C LIEJIBIO MOJYYEHHs OPraHU3MOB U UX KOMIIOHEHTOB,
CoJIepKallluX HE BCTPEUYAOIIHNECS B IPUPOI€ OMOCUHTETHYECKHUE MY TH.

Kierounasa unxkeHepus. MeTonsl KyJIbTypbl KIETOK W TKaHEW PACTEHUU H
KUBOTHbIX. Kpuobanku. Comarnueckas rubpuausanuss ©  COMaTHUYECKHUN
sMOpuorene3. lcmonp30BaHWE TalIOuI0B B CEICKUMH pacTeHui. [lonyuerue
MOHOKNIOHANbHBIX anmumein. Hcnonv3zosanue MOHOKIOHANbHBIX U NOAUKAOHATbHbBIX
anmumen 6 Mmeouyure. VICKyCCTBEHHOE OIUIOAOTBOpEHUE. PeKOoHCTpyKuus
SAULIEKIETOK U KJIOHUPOBAHUE KUBOTHBIX. MeTO/A TpaHCIUIAHTALIMM SJEP KIIETOK.
Texunonocuu  0300posieHUs, KYIbMUGUPOBAHUL U MUKPOKIOHANbHO20
DA3MHOIICEHUSL CENIbCKOXOZAUCTNEEHHBIX KVIbIMYP.

XpoMOCOMHass W TeHHasg WHKEHepus. VICKyCCTBEHHBIM CHHTE3 TI€Ha U
koHcTpyupoBanue pekomouHanTHbix JIHK. Cozoanue mpanceennvix opeanuzmos.
JlocTmxeHnss W NEPCHEKTHBBI  XPOMOCOMHOM W T'€HHOM  WHXKECHEPUH.
DKOJIOrM4eCcKHe U ATUUECKUE POOJIEMbl T€HHOW HHKEHEPUH.

Menuuackue Ouotexnonoruu. [loctrenomuas mudposas meauiuHa. [11[P-
JMAarHocThka. MeTaOoJIOMHBIN aHanu3, TeHOUEHTPUYECKUH aHalu3 MpoTeoMa
YEeJNIOBEKA I OLIEHKH COCTOSIHUSL €r0 340pOBbs. M CIOnb30BaHME CTBOJIOBBIX
kiaetok. TapretHas Tepanust paka. 3D-Ouommxenepuss g pa3pabOTKU
(byHIaMEHTAJIbHBIX OCHOB MEAMIIMHCKMX TEXHOJIOTHH, CO3/aHUs KOMILJIEKCHBIX
TKaHEW COuYeTaHWEM TEXHOJIOTHHA TPEXMEPHOTro OMompWHTHHTA W cKaddonaunara
JUTSL pelIeHus 3a/1a4 IEPCOHATU3UPOBAHHON MEIUIIVHBI.



Co3nanne BEKTOPHBIX BaKLIMH C IEJNbI0 OOecredeHuss KOMOMHHUPOBAHHOMN
3anuThl OT Bo3Oynuteneir OPBU, ycTaHOBieHHE MOJEKYJSPHBIX MEXaHHU3MOB
¢ynkmonupoBanus PHK-coneprkammx BUPYCOB, BBI3BIBAIOIIUX OCO0O OMAaCHbBIE
3a00JIeBaHUs YEJIOBEKA U JKUBOTHBIX.

JdeMoHCcTpaMu

Tabmunpt u cxemsl: «Vcnonb30BaHUE MUKPOOPTAaHU3MOB B MPOMBIILIICHHOM
IPOU3BOJCTBEY, «KiteTounas nmkenepus», «I'eHHass UHKEHepus».

JlaGopaTopHas padora «/3yueHne 0ObEeKTOB OMOTEXHOIOTUN.

IIpakTHyeckas padora «llosydeHre MOJIOYHOKUCIBIX IPOTYKTOBY.

IKCKypcusd «DBHOTEXHONOrMs — BaKHEWINAs IPOU3BOIAUTEIIBHAS CHUIIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE MPOU3BOACTBO)».



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

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJibTaTaM OCBOCHHS
OOy4YalONIMMHUCS TPOrpaMM CpeIHEro o0Iero o0pa3oBaHUsl: JUYHOCTHBIE,
METANpPEIMETHBIE U MPEIMETHBIE.

B cTpykType TMYHOCTHBIX PE3yIbTATOB OCBOCHHUS MPOrpaMMbl IO OUOJOTUU
BBIJICJICHBI CIIEAYIOUIME COCTABISAIONINE: OCO3HAHKWE OOYYaAIOIIMMUCA POCCUICKON
IPaXKIAHCKON UJIEHTHYHOCTH — TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSTEIbHOCTH
U CAMOONpEACNICHUI0, Haluuyue Mmomusayuu K OOYYEHUIO  OHMOJIOTUH,
yeneHanpasienHoe pazsumue BHYTPEHHHUX YOEXKIEHUN JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAAMIUN pa3BUTUS OUOJOTUYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCHbL O0YUYAIOIIUXCSl PYKOBOJICTBOBATHCS B CBOEH
JIEATEIIBHOCTH [I€HHOCTHO-CMBICIIOBBIMA yCTAHOBKaMHU, NPUCYIIMMHU CHUCTEME
OMOJIOTUYECKOTO  00pa3oOBaHUs, Haluuyue  NPABOCO3HAHUS  DKOJIOTUYECKOU
KYJBTYPbI, CHOCOOHOCMU CMA8UmMb eI U CTPOUTH KU3HEHHBIE TUTaHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS MPOTPAMMBbI 110 OMOJIOTUU JOCTUTAIOTCS
B CIMHCTBE YYEOHOW M BOCIUTATEIHHOM JEATEIBHOCTH B COOTBETCTBUU C
TPAAULUOHHBIMUA POCCUICKHUMU COLMOKYJIBTYPHBIMU, HCTOPUYECKUMHU U TyXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMU B OOIIECTBE IMpaBUJIaMU U HOpPMaMHu
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIlecCaM CaMOIIO3HAHUS, CAMOBOCIIUTAHUS U
CaMOpa3BUTHUsS, PA3BUTHUS BHYTPEHHEH TMO3UIMK JIMYHOCTH, NATPUOTHU3MA U
YBaXKECHUS K 3aKOHY U IMPaBOIOPSAIKY, YEJIOBEKY TPyJa U CTapIIEMy MOKOJECHUIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHONIICHHUS K KYyJbTYPHOMY HACIEIUI0 U
TPaJULMsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoir ®Denepaiuu, npupoae u
OKpYXKarolIEn cpelie.

JInyHOCTHBIE pe3yibTaThl OCBOCHUsI ydeOHoro mpeamera «buosorus»
JIOJDKHBI OTPa)kaTh TOTOBHOCTh U CITIOCOOHOCTH OOYYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEW TMO3UIUECH JUYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YyOEXKIEHHH, COOTBETCTBYIOUIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCUMCKOIO OOIIECTBa, PACIIMPEHUE >KU3HEHHOTO
OMbITA U OMbITA AEATEILHOCTA B MPOILIECCE peav3alliid OCHOBHBIX HaIpPaBIICHUI
BOCIIUTATEBHOU ESITEILHOCTH, B TOM YHCJIE B YACTH:

1) rpaIaHCKOro BOCIIMTAHUS:

c(hOpMUPOBAHHOCTh TPAKIAHCKOM MO3UIIMKA 00YYaIOIIEeT0oCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO 4JICHA POCCUMCKOI0 OOIIECTBA;

OCO3HAHME CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOSI3aHHOCTEH, YBa)KCHHE
3aKOHA U MPaBOIOPSIKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIbHOCTA TMpPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W MO3HABATENBHBIX 3a7a4, BHITTOJIHCHUH
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

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

YMEHUE yYUTHIBATH B CBOMX JECUCTBHSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICUCTBUS JIIOJICH C Pa3HBIMU YOCKICHUSAMU, KYJIbTYPHBIMUA LIEHHOCTSIMU U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOIO BBIIIOJHEHHUS
y4eOHbIX, TO3HABAaTEIbHBIX M UCCJIENOBATENbCKUX 33a7a4, YBAKUTEIHbHOTO
OTHOILIEHHSI K MHEHHUIO OIIMOHEHTOB IMpPU OOCYXJIEHUM CIOPHBIX BOIPOCOB
OMOJOTMYECKOTO COACPIKAHUS;

TOTOBHOCTh K TYMaHUTAapHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXXJaHCKON WUJICHTUYHOCTH,
NaTpuoOTU3Ma, YBaXKEHHS K CBOEMY HApOJay, YYBCTBa OTBETCTBEHHOCTH IEpe]l
PonuHou, ropmoctn 3a CBOM Kpad, CBOKO PoauHy, CBOWM S3BIK M KYJIBTYPY,
MPOIIUIOE ¥ HACTOSAIIEE MHOTOHAIIMOHATIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHE K MPUPOJIHOMY HACJIEAUIO U MaMSATHUKAM IPHUPOJIBI,
JTOCTUXEHUSIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ] POCCUHCKUX YYEHBIX B CTAHOBJICHHE W
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 HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

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

OCO3HAHUE JIMYHOTO BKJIAJa B MOCTPOCHUE YCTOMUYUBOTO Oy IyIIIEro;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJUTEIISAM, CO3JaHUI0 CEMbH HA OCHOBE
OCO3HAHHOI'O0 TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUHM C
TpaauuusMHu HaposoB Poccuu;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIOYAs 3CTETUKY ObITa, HAyYHOTO M
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIIICHUH;

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



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

S) ¢usnyeckoro BocnuTaHus, GOPMHPOBAHHMSA KYJAbTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0J1ar0NOy YU :

NOHMMaHHWE U pealu3alus 370pOBOro M 0e30macHoro odpasza KU3HU
(3m0poBOE  TUTaHWE, COOJIFOJICHHE TUCMEHWYECKHX TMpPaBWJI U HOPM,
cOamaHCHUPOBAaHHBIA PEXUM 3aHATHH U OTObIXA, pEryisdpHas (Quandeckas
aAKTUBHOCTb), OEpEKHOT0, OTBETCTBEHHOI'O M KOMIIETEHTHOI'O OTHOILIEHUS K
COOCTBEHHOMY (PU3NYECKOMY U IICUXUYECKOMY 370POBbIO;

IIOHUMAHUE LEHHOCTH MPAaBWI HHIWBHAYAJIbHOTO M  KOJUIEKTMBHOIO
0e30MacHOro MOBEJICHUS B CUTYallUsIX, YIPOXKAIOIINUX 30POBbIO U JKU3HU JIIOJICH;

OCO3HAHHWE MOCIEACTBUN M HENPHUATHS BPEAHBIX MPUBBIYEK (YIOTPEOICHHUS
aJIKOTr0JIsl, HAPKOTHKOB, KYPEHHUS);

6) Tpy10BOI0 BOCIIMTAHMSI:

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

TOTOBHOCTh K AaKTHUBHOH JESTEIIbHOCTU TEXHOJOTUYECKOM W COLMAIbHOU
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, MIAHUPOBATH U CAMOCTOATEIHHO
BBIIIOJIHATH TAKYIO JIESTEIBHOCTB;

UHTEpEC K pa3inyHbIM cdepaM MpodhecCHoHATbHON JEesATENbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud H  pealn30BbIBATH
COOCTBEHHbIE KU3HECHHbIE TIJIaHbL;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3OBaHHMIO U C€aMOOOpPa3OBaHHIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3K0JIOTHYECKOT0 BOCIIUTAHMSA

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

NOBBILICHHE YPOBHS OSKOJOTMYECKOW KYyJbTYpbl: TNPUOOPETEHHE OIbITa
IUIAHUPOBAHMS TIOCTYNIKOB M OLIEHKM MX BO3MOJXKHBIX ITOCIEICTBHMA  JUIS
OKPYKaIOIIEN CPEIbI;

OCO3HAaHME TJI00aTBHOrO XapakTepa 3KOJIOTMYECKUX MpoOJeM M IMyTed HuX
pEelIeHHS;

CIIOCOOHOCTh HUCIIOJIb30BaTh MpUOOpeTaeMble TpPH HU3YYECHUU OHOJIOTHH
3HaHWS W YMEHMsSI TpPU pELICHUH NpoOJieM, CBSA3AHHBIX C PAMOHAIBHBIM
NPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HaIpaBJCHHBIX HA COXpPAaHEHUE PABHOBECHS B HKOCHUCTEMAX, OXpaHy BHUIOB,
AKOCHUCTEM, OrOochephl);

AKTUBHOE  HEINPUATHE JEUCTBUM, NPUHOCAIIMX BpPEHd  OKPYXKaKOLIEH
OPUPOJIHON cpezie, YMEHHE MPOTHO3UPOBATH HEOJIATOMPHUITHBIE IKOJIOTUYECKUE
MOCJIEICTBUS PEANPUHUMAEMBIX ACHUCTBUIN U MPEIOTBPAIATH UX;



HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOTO MBIIUIEHUS, YIKOJIOTUUECKON KYJIbTYPHI,
ombITa NEATEeIbHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, yYMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLMAIIBHOM
MPaKTUKE, TOTOBHOCTH K Y4aCTHUIO B IPAKTUYECKOMN JIEATETbHOCTH IKOJIOTUYECKON
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUaJore
KYJbTYp, CHOCOOCTBYIOLIET0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPILICHCTBOBAHUE SI3BIKOBOW M YHUTATENBCKOM KYJIBTYpbl KakK CpelCcTBa
B3aMMO/ICHCTBUS MEXKTY JIFOJbMU U MIO3HAHUSI MUDA;

MOHMUMAaHUE CHenupUuKr OWOJOTUM KaK HAyKd, OCO3HaHUA €€ poilu B
bopMHpPOBaHUN PAIMOHATIBFHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBieHuss 00 OKpyKaroleM MHpPE Kak O €AMHCTBE MPHUPOJIbI, YeIOBEKa U
oOlllecTBa, B TO3HAHWU MPUPOJHBIX 3aKOHOMEPHOCTEH U pElIeHuu mnpodaemM
COXpaHEHUS TPUPOJIHOTO PABHOBECHS,

yOEeXAEHHOCTh B 3HAYUMOCTH OWOJOTHUU ISl COBPEMEHHOM ITMBUIIM3AIIUU:
oOecrieyeHus: HOBOI'O YPOBHS PAa3BUTHSA MEAMIMHBI, CO3/IaHHUE TEPCIIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX peIIaTh pPEeCypCHbie  MPOOJEeMbl  pa3BUTHUS
YeJI0BEYECTBA, MOMCKA MyTEeH BHIXOJIa U3 TII00ATBHBIX SKOJOTHUECKUX MPOOIeM U
obecrieueHus: mepexoja K  YyCTOMUMBOMY  Pa3BUTHIO,  PalMOHAJIBLHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYypcOB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh, B TMOJYyYCHUM OWUOJOTHYECKUX 3HAHUN B IEJISIX
MOBBIIIIEHUs OOIIEeH KyJIbTYpbl, €CTECTBEHHO-HAYYHONH TpaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJTIbHOM TPaMOTHOCTH OOydarommxcs, GopMHpyeMOi
IPU U3y4YCHUU OMOJIOTHH,

MMOHMMAHHUE CYIIHOCTU METOJOB IMO3HAHUS, UCIOJb3YEMbIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTH WCIOJL30BaTh TMOJIydaeMble 3HAaHWS [JI1 aHajiu3a U
OOBSICHEHUS SIBJICHUIN OKPYXKAIOIIETO MUPa U MPOUCXOJAIIUX B HEM HU3MEHEHUH,
yMEHHE JenaTh OOOCHOBAHHBIC 3aKJIOYEHUSI HAa OCHOBE HAay4yHbIX (PaKkToB U
MMEIOLIUXCS JAHHBIX C LIEJIbIO MOTYYEHHS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHWS IS
pelieHus Ipo0sIeM B peaabHbIX )KU3HEHHBIX CUTYAIUAX;

OCO3HAHHUE IIEHHOCTH HAY4YHOW JESTEIbHOCTH, TOTOBHOCTH OCYIIECTBISATH
MPOEKTHYIO U UCCIIEA0BATENbCKYIO AESITEIbHOCTh NHIUBUAYAIBHO U B TPYIIIE;

TOTOBHOCTh W  CIOCOOHOCTh K  HENPEPHIBHOMY  OOpa3oBaHUI0 U
caM000pa30BaHNI0, K aKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHWUW MO OWOJIOTHHU B
COOTBETCTBHHM C KM3HEHHBIMH MOTPEOHOCTSIMH.



METANIPEAMETHBIE PE3YJIBTATBI

MertanpenMeTHbIE Pe3yabTaThl OCBOCHHS Y4eOHOTO mpenmeTa «buosorus»
BKJIIOYAIOT: 3HAYUMble JUISI (OPMHUpPOBAHHS MHUPOBO33PECHHS OOYJAIOIIUXCS
MEXIMCIUIUTMHAPHBIE (MEXKIPEIMETHBIC) OOIIEHAYYHbIC MOHITHS, OTPaKAIOIINE
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa H CHEeNU(PUKYy METOJO0B TIO3HAHUS,
UCIIOJB3YEMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, SHEPTHUs, SABJICHUE, MPOIECC,
CHUCTEeMa, HaydyHbIH (pakT, MPUHIMI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpPHS,
HcclieJOBaHUE,  HAOJIOJICHWE,  M3MEpPEHHME, OKCIEPUMEHT W  JApYyrue);
YHUBEpCAIbHBIC Yy4YeOHBIC HeWCTBHS (TO3HABATENbHBIE, KOMMYHUKATUBHBIC,

PETYJISTUBHBIE), 00ecIeynBaroIIne (dbopmHpoBaHue (GyHKIIMOHATBHON
TPaMOTHOCTH ¥  COLIMAJIBHOW KOMIIETEHIIMH OOYy4aloluuxcs; CIOCOOHOCTD
oOyuaromxcs UCIIOJIb30BATh OCBOCHHBIE MEXIMCUUIUTMHAPHBIE,

MHUPOBO33pEHUYECKUE 3HAHMS W  YHUBEpCAJbHble ydeOHbIE JIEHCTBUS B
ITO3HABATEIILHON U COLMAIIBHON MTPAKTHKE.

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

MertanpenMeTHbIE PE3yJIbTaThl OCBOCHMSI MPOrPaMMbl CPEAHEr0 OOLIEro
00pa30BaHMsI JOJKHBI OTPAXKATh:

OBaanenue YHHMBEPCAJIbHBIMH y4eOHBIMU NMO03HABATEJbHBIMH
AEeCTBUSIMM:

1) 6a3oBbIe JIOrHYECKHE IeiiCTBUS:

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

UCIIOJIB30BaTh IMPU OCBOCHHHM 3HAHUM MPUEMBI JIOTMYECKOTO MBILIICHUS
(aHanu3a, cuHTE3a, CPaBHEHMS, Ki1acCU(UKaAIIUU, 000OIICHUS ), PACKPBIBATh CMBICIT
OMOJIOTMYECKUX MOHATUM (BBIAENATh UX XapaKTEpHbIE NMPU3HAKU, YCTAHABIIMBAThH
CBSI3U C IPyTUMH MOHATUSAMH);

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

UCITOJIb30BaTh OMOJIOTUYECKUE MOHATHUS IS 0ObsICHEHUSI (DAKTOB U SBJICHUM
YKUBOU IIPUPOLBI;

CTPOUTH JIOTHYECKHE pPACCYXICHUS (MHIYKTUBHBIE, JEAYKTUBHBIE, IIO
aHAJIOIMM), BBIABIATH 3aKOHOMEPHOCTH W IPOTHBOPEYMS B PACCMATPHUBAEMBIX
ABJICHUSIX, (DOPMYIIMPOBATH BHIBOIbI U 3aKIIOUEHUS;

NPUMEHSTh CXEMHO-MO/ICJIbHbIE cpencrtBa Ui IPEACTaBIICHUS
CYILLECTBEHHBIX CBSI3€i M OTHOLIEHUH B M3y4aeMbIX OMOJOTMYECKUX OOBEKTaX, a



TakK€  NPOTHUBOPEUYMM  Pa3HOTO  poJa,  BBIBICHHBIX B Pa3IUYHbBIX
UH(GOPMALIMOHHBIX UCTOUYHUKAX;

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

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

KOOPAMHUPOBATh M  BBINOJMHATH pabOTy B  YCIOBHUAX  PEaIbHOTO,
BUPTYaAJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILICHUE ITPU PEIICHUH KM3HEHHBIX MPOOJIEM.

2) 6a30BbIe HCCJIEN0BATEIbCKHE ICHCTBHUS:

BJIa/IETh HaBBIKAMU Y4€OHO-MCCIIET0BATENbCKON U MPOCKTHON JIEATEIBHOCTH,
HaBbIKAMHU  paspelieHusi mpoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY IIOMCKY METOJIOB PELICHUsI IPAKTUUECKUX 33]a4, IPUMEHEHUIO
Pa3IMYHBIX METOJI0B MO3HAHUS;

UCTIONB30BaTh PAa3jMyYHbIe BUABI JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO
3HaHWSA, €ro WHTEPIPETANH, MNPEOOPA30BAHUIO M TPUMEHEHUI0 B Y4YEOHBIX
CUTYaIUsX, B TOM YHUCIIC TIPHU CO3JaHUH YI€OHBIX M COI[MAIbHBIX MIPOEKTOB;

dbopMHpOBaTh HAYYHBIA TUI MBIILJICHUS, BIaJ€Th HAYYHOM TEPMUHOJIOTHEH,
KJIFOUEBBIMU MTOHSATUSIMU U METO/IAMH;

CTaBUTh M (HOpPMYIUpOBaTh COOCTBEHHBIE 3aJauyd B 0Opa30BaTEbHON
NESITEIbHOCTH U JKU3HEHHBIX CUTYAIIHIX;

BBISIBIIAITh NIPUYUMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UPOBATh 3ajady,
BBIJIBUTATh THUIOTE3y €€ peIleHus, HaXOIAUTh apryMEHTHI IJIs JI0Ka3aTeIbCTBA
CBOMX YTBEPKJICHHM, 3a/1aBaTh MapaMETPbl U KPUTEPUHU PEIICHHUS;

aHAIM3UpPOBaTh TOJYYCHHBIE B XOJ€ pEHICHUS 3a7add pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH H3MEHEHHE B HOBBIX
YCIIOBUSIX;

JaBaTh OIIEHKY HOBBIM CUTYAIUsM, OIIEHUBATH TPUOOPETEHHBIN OIIBIT;

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

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

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIIBUTATh HOBBIE HJIEW, TpeiaraTh OPUTHHAIBHBIC TOIXOABI M PEIICHHUS,
CTaBUTH MPOOJIEMBI U 3a7a4H, TIOMYCKAIOIINE aTbTePHATUBHBIC PEIICHHUS.

3) pabdora ¢ ungopmaunmeii:

OpPUEHTHPOBATHCS B PA3IUUHBIX HCTOYHHUKAX MH(OpMAaIMK (TeKCTe y4eOHOTO
nocoOusi, HAy4YHO-TIOMYJIIPHOM JUTEpaTrype, OHOJOTMYECKUX CIIOBapsAX U
CTIpaBOYHHMKAX, KOMITBIOTEPHBIX 0a3ax NaHHBIX, B VIHTepHeTe), aHaIM3UPOBATH



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

(GbOpMyIMpPOBATh 3alPOCHl U MPUMEHATH PA3JTMYHBIE METOJbI MPU TIOUCKE H
otbope Ouosorudeckor mHMOpPMaIMKM, HEOOXOUMOM Il BBIIOJHEHUSI yU4eOHBIX
3aj1ay;

mpUOOpEeTaTh OIBIT KCHOJIB30BAHUS HH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBAThH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMIHBIX
MOMCKOBBIX CUCTEM;

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

UCIIONBb30BaTh HAy4YHBI fA3BIK B KayecTBe CpeAcTBa mpu pabdoTe ¢
Ouonornyeckod HHPOpMALMEH: TMPUMEHATh XUMHYECKue, (Qusnyeckue u
MaTeMaTU4YeCKUe 3HaKU W CHUMBOJIBI, (HOpPMYJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh W NPeoOpazoBhIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CpE/ICTBA
HaTJISTHOCTH;

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

OByaieHUe YHMBEPCAJIbLHBIMY KOMMYHUKATHBHBIMH JeHCTBUSIMU:

1) o0mennme:

OCYIIECTBIIATH KOMMYHHUKAIIMH BO BceX c(hepax KU3HU, aKTUBHO y4aCTBOBATH
B JMAJIOTE€ WJIM JIMCKYCCHUU TIO CYIIECTBY OOCYyXaaemMoil TeMbl (YMEHHE 3a/JaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEILHO BBITIOJHEHHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh UHTEPECHI U COTJIACOBAHHOCTH MO3UIIUNA 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 JIIOJIeH, IPOSBIATH YBAKUTEIBHOE OTHOIIICHHE K COOECETHUKY
U B KOPPEKTHOU Popme (hopMyaupoBaTh CBOM BO3PAKEHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHUS C HCIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) cCOBMeCTHAas 1eSITeJIbHOCTh:

MMOHMUMATh M HCIIOJIL30BaTh MPEUMYIECTBA KOMAHIHONW M WHIWBHIYaIbHOM
paboThI IpH pelIeHUH OUOIOTUYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX (DOPM B3aMMOJICHCTBUS NP PEIICHUN YIeOHOM 3a1a4H;

BBIOMpATh TEMATHKy M METOJbl COBMECTHBIX NEUCTBHN C yd4&€TOM OOIIUX
WHTEPECOB M BOBMOKHOCTEH KaXKIOTO YJieHa KOJUICKTHBA,



IIPUHAMATh  LEIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIWHUPOBATh ACHUCTBUA NO €€ ITOCTHKEHHUIO: COCTABIISITh IUIAH JCUCTBUM,
pacrpenenartb pojid ¢ Y4E€TOM MHEHHH Y4YaCTHHKOB, OOCYXIaTh pPE3yJIbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KayeCTBO CBOETO BKJIAJAa M KAXKIOTO Y4YaCTHHKA KOMAaHIBI B
OOIIMiA pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/uiaratb HOBBIE IIPOEKTHI, OLEHWBAaTh HUIEU C TO3ULHAA HOBU3HBI,
OpPUTMHAIBHOCTH, IPAKTUYECKON 3HAYNMOCTH;

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

OBJ1aieHre YHUBEPCAIbHBIMH PeryJsSTUBHBIMU ACHCTBUSAMM:

1) camoopranu3anusi:

UCIIOJIb30BaTh OHMOJIOTUYECKHE 3HAHUS U BBISIBICHUA MNpoOJIeM U UX
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 OKPYKAOIINX;

CaMOCTOSITEIIBHO OCYLIECTBIIATh IO3HABATEIIBHYIO NEATEIBHOCTD, BBISABIATH
npo0JieMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 337a4u B 00pa30BaTEIbHON
JEATEIBHOCTH U )KU3HEHHBIX CUTyalUsX;

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

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsTh paMKH y4eOHOTO MPeIMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JienaTh OCO3HAHHBIA BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTH
34 pEILICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

CocoOCTBOBaTh (POPMHUPOBAHUIO M TPOSIBICHUIO ILIUPOKOH SPYAUINH B
pa3HbIX 00JIaCTAX 3HAHWUW, TMOCTOSHHO TOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KYJBTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaThb OLIEHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHUBBI B JIE€SATEIBHOCTD,
OLICHUBATbh COOTBETCTBUE PE3YJILTATOB LEISAM;

BJIAJE€Th HABBIKAMM  TIO3HABATENIbHOM  pediekcud KaKk  OCO3HaHUs
COBEpPUIAEMBIX JEUCTBUA M MBICIUTENBHBIX IPOLECCOB, HMX pE3yJbTaTOB U
OCHOBaHUi, MCMOJIb30BaTh NPUEMBI peduieKCUM Jsi OLEHKH CUTyalluu, BbIOOpA
BEPHOI'O PEILLICHHS;

YMEThb OLICHUBATb PUCKU M CBOEBPEMEHHO NPUHUMATH PEIICHUSA IO MX
CHIKEHHIO;



IIPUHAMATh MOTHMBBI M apryMEHTBl JPYTMX NPU aHaIu3€ pe3yJbTaToB
NEATEIBHOCTH;

3) npuHsTHE celOsl ¥ APYTUX:

IPUHUMATH ce0sl, TOHUMas CBOM HEIOCTATKH U JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPM AHAIN3E pPeE3yJbTaTOB
NEATEIBHOCTH;

IpU3HaBaTh CBOE MPABO U MPABO JPYIUX HA OIIMOKH;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

ITPEAMETHBIE PE3YJ/IBTATDBI

[IpeameTHBIE pPE3YNBTATHl OCBOECHMS COJEPKAHMS Y4YEOHOro IpeaMmera
«buonorus» Ha yrayOJAEHHOM ypOBHE OpPUEHTHPOBAaHBI Ha obOecreueHue
npoduibHOoro  oOydeHust  oOydwatrouuxcs  Owosmorur. OHHM  BKIJIIOYAIOT:
cnenuuyeckue s OMOJIOTMHM HayYHBIC 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUH 11O
OCBOCHHIO, UHTEPIPETALMN U NPEOOPa30BaHUIO 3HAHMM, BUJIbI JEATEIBHOCTH IO
MOJTYYEHHUIO HOBBIX 3HAHUW W UX MPUMEHEHUIO B PA3JIMYHBIX YUYEOHBIX, a TAKXKE B
peaNbHbIX XKW3HEHHBIX cuTyauusx. [IpenmeTHble pe3ynabTaThl MPEICTABICHBI MO
rojiaM U3y4eHusl.

[IpeameTHble pe3yNbTaThl OCBOCHUS yueOHOro mpeamera «buonorus» B 10
Kjlacce JOJDKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECT€ U POJIM OUOJIOTUU B CHUCTEME
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHUU €CTECTBEHHO-HAyYHOW KapTUHBI MHUpa, B
MO3HAHWM  3aKOHOB TPHUPOABI U  pEHIeHMH TpoOJieM  palMroOHAIBLHOTO
IPUPOAOTIOIB30BaHUS, O BKJIA/I€ POCCUICKUX U 3apyOEKHBIX YUEHBIX B pa3BUTHE
OnoIorNy;

BJIAJCHUE CHUCTEMOM OHOJIOTMYECKUX 3HAHUW, KOTOpas  BKJIKOYAET:
OCHOBOITOJIATAIONINE OUOJIOTHYECKUE TEPMHUHBI U TOHATUSA (XKU3Hb, KIIETKA,
OpraHu3M, MeTado0JIu3M, TOMEOCTa3, CaMOPEryJslus, CaMOBOCIIPOU3BEICHUE,
HACJIEICTBEHHOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHE), OMOJIOTMYECKUE TEOPUHU
(xnetounast teopus T. llIBanna, M. Ilneiinena, P. BupxoBa, XxpomocoMHas Teopust
HaciencrBeHHoctu T. Moprana), yuyenus (H. W. BaBwioBa — o 1neHTpax
MHOTOOOpa3usi W  TMPOUCXOXKICHUS  KYJbTYpPHBIX  pacTeHWi),  3aKOHBI
(emmHOOOpa3usi MOTOMKOB NEPBOIO MOKOJEHUS, PacCIlEIIeHHs, YHUCTOTHl T'aMeT,
HE3aBUCUMOTO HacienoBanus [. MeHzaenss, TOMOJIOTUYECKUX PSAIOB B
HACJIEICTBEHHOM U3MEHYUBOCTH H. H. Basuosa), IIPUHILIATIBL
(KOMILIEMEHTapHOCTH);

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



YMEHHE BBIACIATH CYLIECTBEHHBIC MPU3HAKU: BUPYCOB, KJIETOK MPOKAPHUOT U
HYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM YHCIIE
OaxTepuit, rpuOOB, pacTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPIaHOB U CUCTEM
OpPraHOB pAaCTEHUl, JXUBOTHBIX, YEJOBEKAa, IPOLECCOB KU3HEAEATEIbHOCTH,
IPOTEKAIOLIMX B OPraHU3Max PAacTEHUM, KUBOTHBIX M YEJIOBEKA, OMOJOTrHYECKUX
IPOIIECCOB: 0OMEHA BelIeCTB (MeTaboIM3M), MPEBPAICHUSI YHEPTUU, OpOKEHUS,
aBTOTPO(PHOTO U reTepoTPOPHOro TUIOB MUTAHUS, GOTOCHHTE3a U XEMOCUHTE3a,
MUTO3a, M€H03a, raMeToreHes3a, SMOpHOreHes3a, MocTIMOPHUOHAIBHOTO Pa3BUTHA,
pPa3MHOXKEHHUS,  HMHJIMBUIYaJBbHOTO  Pa3BUTUS  OpraHu3Ma  (OHTOreHe3a),
B3aMMOJEICTBYSI T€HOB, FETEPO3UCA, UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTaHABIMBATh B3aMMOCBSI3M MEXAY OPraHOMJAMHU KIETKH M UX
(GYHKIUSAMHU, CTPOCHHMEM KJIETOK pa3HbIX TKaHEH M UX (QYHKUHUAMH, MEXIY
OpraHaMd U CHCTEMaMU OpraHOB Yy pPAacTEHMM, >KMBOTHBIX M 4YEJIOBEKa U UX
(GYHKIUSAMU, MEXAY CHCTEMaMH OPraHoB UM HMX (QYHKIHUSIMH, MEXIy >STanamu
oOMeHa BEIIEeCTB, dTallaMU KJIETOYHOTO IUKJIA W KU3HEHHBIX I[IUKJIOB OPTaHU3MOB,
TanaMu 3MOpPUOHAIBHOTO Pa3BUTHS, T'€HOTUIOM U (PEHOTUIIOM, (PEHOTUIIOM U
(dbakTopamu cpenbl OOUTaHUS;

YMEHHE BBISABIATH OTIMUYMUTEIbHbIE MPU3HAKU KUBBIX CHCTEM, B TOM YHCIIE
pacTeHM, )KUBOTHBIX U YEJIOBEKa;

YMEHHE HCIOJIB30BaTh COOTBETCTBYIOIINE AapTyMEHThI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JUJISl TOKA3aTeIbCTBA POJCTBA 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 PE3yJbTaTOB;

YMEHUE BBINOJHATh JIA0OpATOpPHBIE M MpakTUYecKHe padoThl, COOII0IATh
npaBuia npu paboTe ¢ ydeOHBIM 1 J1a00paTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIIBUraThb TUIOTE3bl, MPOBEPATh MX SKCIEPUMEHTAIBHBIMU
cpencTBamMu, (GOpMyIUpys Ledb HCCIEIOBAHMS, aHAJU3UPOBATH IOJYYCHHBIC
pe3yNbTaThl U €NIaTh BBIBOJIBL;

YMEHHUE Yy4YacTBOBaTh B y4e€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMoJIOruw,
HKOJIOTUM U MEIUIIMHE, NMPOBOJUMON Ha 0a3e HIKOJIbHBIX HAay4YHBIX OOIIECTB, U
nyOJIMYHO  TPEICTaBIATh  MOJYYEHHBIE  PEe3yNbTaThl Ha  YYEHHUYECKHX
KOH(epeHusX;

YMEHHE OIICHUBATh JITHUYECKHE AaCIEeKThl COBPEMEHHBIX HCCICAOBAHUN B
obmactu  Ouosormd ¥ MeAMIMHBI  (KJIOHMPOBaHHME,  HMCKYCCTBEHHOE
OIJIOJJOTBOPEHHE, HANpPaBIEHHOE M3MEHEHHWE T€HOMa U CO3/JaHHE TPAHCTCHHBIX
OpraHU3MOB);



YMEHHE OCYIIECTBISATh OCO3HAHHBIM BBIOOp Oyaymieil mpodeccuoHambHON
JESITEIbHOCTH B 00JIacTH OMOJIOTMH, MEAUIIMHBI, OMOTEXHOJIOTUH, BETEPUHAPHH,
CEJIbCKOTO XO03S1CTBa, MUIIEBON MPOMBIIIJIEHHOCTH, YIrAyOasTh MO3HABATEIbHBIN
WHTEpEC, HAIIPaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOLIEH npodeccuu 1
MPOJOJDKEHNE  OMOJOTMYECKOro oOpa3oBaHMs B OpraHU3alMsIX  CPEIHETro
po(hecCHOHANBFHOTO U BBICIIETO0 00pa30BaHUS.

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

cOPMHPOBAHHOCTh 3HAHUW O MECT€ W pPOJM OHOJIOTMM B CHCTEME
€CTECTBEHHBIX HAayK, B (DOPMHUPOBAHMM COBPEMEHHOM €CTECTBEHHO-HAyYHOU
KApTUHBI MHpA, B IIO3HAHHHM 3aKOHOB MPHUPOJbI M PELIEHUU 3KOJOTHMYECKHX
npoOJieM 4YelnoBeYeCTBa, a TaKkKe B PEIICHHH BOMPOCOB PAMOHAIBHOTO
IPUPOJIONIOIB30BaHUs, U B (POPMUPOBAHUU LIEHHOCTHOT'O OTHOIICHHS K IPUPOJIE,
OOIIECTBY, YEJIOBEKY, O BKJIAJE POCCHUICKUX M 3apyOekKHBIX yUEHBIX-OMOJIOrOB B
pa3BUTHE OMOJIOTUH;

YMEHUE BIAJETh CUCTEMOM OHMOJOTMYECKHX 3HAHUW, KOTOpas BKIIOYAET
ONpENENCHUs] M TOHMMAHHWE CYIIHOCTH OCHOBOIIOJIATAIOIMINUX OHOJIOTHYECKUX
TEPMUHOB U MOHATUH (BHI, 3KocucTeMma, Ouocdepa), OMOJOTMYECKUE TEOPUU
(aBomronuoHHas Teopust Y. JlapBuHa, CHHTETHYECKAsl TEOPUS 3BOJIOLUH), YUCHUS
(A. H. CeBepiioBa — 0 myTsx U HampasieHusx 3Boitouuu, B.M. Bepuaackoro — o
ounocdepe), 3akoHbl (reHetuueckoro paBHoBecust [[x. Xapau u B. BaiinOepra,
3apoabiieBoro cxojacrea K. M. bopa), npaBuna (munumyma HO. Jlubuxa,
HKOJIOTUYECKON MHpaMUJIbI DHEpPruM), rumnote3sl (rumore3a «vupa PHK» V.
['un6epra);

yMEHUE  BJIaJE€Th  OCHOBHBIMM  METOJAAaMU  HAYYHOTO  IO3HaHUS,
UCIOJIb3yEMbIMH B OMOJIOTUYECKUX MCCIIEI0BAHUAX KUBBIX OOBEKTOB U IKOCUCTEM
(omucanue, M3MepeHue, HaOIIOJCHHE, JKCIIEPUMEHT), CIOCOO0aMH BBISIBICHUS U
OLICHKH aHTPOIOTE€HHbIX U3MEHEHUH B MIPUPO/IE;

YMEHUE BBIICHATh CYIIECTBEHHbIE NPHU3HAKH: BHJIOB, OHMOTE€OLEHO30B,
PKOCUCTEM U Ouocdepbl, CTaOUIU3UPYIONIETO, JBUXKYIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOTO otOopa, AJITONaTPUYECKOrO u CUMITaTPUYECKOTO
BUI000pA30BaHUS, BIUSHUS JABMKYIIUX CHJI SBOJIONMN HA TeHO(OH MOMYJISIINUN,
IPUCIIOCOOJICHHOCTH OPTaHMU3MOB K Cpelie OOMTaHUs, YepeIOBaHUS HANPaBICHUIN
HBOJIIOIMH, KPYTOBOPOTA BEUIECTB U MOTOKA SHEPTHH B 3KOCHCTEMAX;

YMEHUE YCTAHABJIMBATh B3aUMOCBA3M MEXAY TMpOIECCAaMU HBOJIIOIUH,
JBIOKYIIMMH CUJIAMH aHTPONOreHe3a, KOMIIOHEHTAMU PAa3JIMYHBIX 3KOCUCTEM H
MPUCTIOCOOICHUSMU K HUM OPTaHU3MOB;

YMEHHE  BBISIBISATH  OTJIMYUTENbHBIE  MPU3HAKM  JKUBBIX  CHUCTEM,
MPUCIIOCOOJICHHOCTh BUJIOB K Cpefie OOWTaHUs, aOUOTHUYECKUX M OMOTHYECKUX



KOMITOHEHTOB  JKOCHCTEM, B3aWMOCBS3€d OpPraHU3MOB B  COOOIIECTBax,
AHTPOITOTEHHBIX U3MEHEHUN B SKOCUCTEMAaX CBOEU MECTHOCTH;

YMEHUE WCIOJb30BaTh COOTBETCTBYIONINE apPTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO M CHMBOJIMKY JJIsl JOKa3aTeIbCTBA POJCTBA OPraHU3MOB PA3HBIX
CUCTEMATUYECKUX TPYII, B3aUMOCBS3U OPraHU3MOB U CpeJlbl OOUTAHUSI, €AMHCTBA
YEeJIOBEUECKMX pac, HEOOXOIMMOCTH COXPAaHCHHS MHOT0o00pa3us BHUIOB U
HKOCUCTEM KaK YCIIOBHS COCYIIECTBOBAHMSI IIPUPOIBI M USTIOBEUYECTRA;

yMEHHUE peliaTh OMOJIOTUYECKUE 3aa4, BISABISTh IPUUUHHO-CIIEICTBEHHbBIC
CBSI3U MEXKJIy UCCIEAYEMbIMU OMOJIOTUYECKUMHU MPOIECCAMU U SBIICHUSMH, J1€TaTh
BBIBOJIbI M IPOTHO3bI HA OCHOBAHUU TIOJYUYEHHBIX PE3YyJIbTaTOB;

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

YMEHUE BBIJIBUTATh THUIIOTE3bI, TMPOBEPSITh HUX OSKCIEPUMEHTAILHBIMU
cpencrBamu, GOpMYIUpPYs I1€Jb HCCIEIOBAaHUS, AaHATU3UPOBATH IOJTYUYEHHBIC
PE3yNBTATHI U ICNIaTh BEIBOJBL;

YMEHHUE Yy4YacTBOBaTh B y4e€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMoJIoruw,
OKOJIOTUU W MEIWIIMHE, MPOBOJAUMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, W
nyOJUYHO  TPEACTaBIATH  MOJIYYCHHBbIE  pe3yJbTaThl HAa  YYEHUYECKHX
KOH(DepeHIusX;

YMEHHUE OIEHWBATh THIOTE3bI M TEOPUH O TIPOUCXOXKICHNHN JKU3HU, YEIOBEKA
W YEIIOBEYECKUX pac, O MPUYMHAX, MOCICACTBUAX M CIOCO0axX MpeaoTBpaICHUSI
ri100aapHbIX M3MEHEHUH B Ouocdepe;

YMEHHUE OCYIIECTBIATh OCO3HAHHBIA BBHIOOp Oyaymieill mpodeccuoHanbHOU
NESATEILHOCTH B 00JIaCTH OMOJIOTUH, SKOJIOTHUHU, TPUPOIOTIONH30BAHMS, MEAUIINHBI,
OMOTEXHOJIOTHH, TICHXOJIOTUH, BETEPUHAPHH, CEIHCKOTO XO3SHCTBA, MHUIICBOM
MIPOMBITIUICHHOCTH, YTIYyOJIATh TI03HABATEIbHBI WHTEpPEC, HAIMpaBJICHHBIM Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  mpodeccun U MPOJOJIKEHHUE
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
pecypchbl
1 buonorus xak Hayka 1
2 JKuBble cucTeMbl U UX U3y4YEHUE 2
3 buosnorust Kietku 2 0.5
4 3apoxk/ieHUE U Pa3BUTHE 3BOJIIOLIMOHHBIX 4
npeCcTaBiIeHNu B OMOIOTHH
5) Mukpo3Bostonus 1 €€ pe3yabTaThl 14 2
6 Makpo3Boronus U €€ pe3yabTaTsl 6
[IpoucxoxaeHne u pa3BUTHE KU3HA HA
7 15 1.5
3emie
8 [TpoucxoxaeHne 4em0BeKa — aHTPOIIOTEHES 10 1
DKOJIOTHS — HayKa O B3aUMOOTHOIIIEHHUSIX
9 OpPraHU3MOB M HaJJOPIraHU3MEHHBIX CUCTEM 3 0.5
C OKpYKarolleu cpeaou
10 Opraau3Mel U cpesia 0OUTaHHS 15
11 DKOJIOTUS BUJIOB U TOMYJISIUN 0.5
DKOJIOTHS COOOIIECTB. DKOJIOTHUECKHE
12 12 0.5
CHCTEMBI
13 Buocdepa — rmobanbHas skocucTemMa 6




14 UenoBek U OKpyKaromas cpeaa 6
15 PeszepBHOE Bpems 8
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5
TEMATHUYECKOE IINTAHUPOBAHUE
11 KJIACC
KoanuectBo yacos JJIeKTPOHHbIE
No /it HaumeHoBaHue pa3jgesioB U TeM Korrpomsusre  MpaxTiseckie (uudpossbie)
NMPOrpaMmblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI pecypes!
XuMHUYECKasi OpraHu3aIus KISTKH 10
CrpoeHue u GyHKIUHN KIETKU 8
3 OOMeH BellecTB U MpeBpallleHue SHEPTUU B 9 1
KJIETKE
4 Hacnencreennas unpopmanus u 9 0.5
peanu3anus e€ B KJIeTKe
5 JKu3HeHHBIN MK KIETKH 6 1
6 Crpoenue U GyHKIUU OPraHU3MOB 17 1.5
Pa3mHoOXkeHue u pa3BUTHE OPraHU3MOB 8 1.5
3 ['eneTHKa — HayKa O HACJIEICTBEHHOCTH U ) 05
W3MEHYHNBOCTH OPTaHU3MOB
9 3aKOHOMEPHOCTH HaCJIEICTBEHHOCTH 10
10 3aKOHOMEPHOCTH U3MEHUYUBOCTH 6




11 I'eneruka uenoseka 3 0.5
12 Cernekiusi OpraHu3MOB 4 1
13 BuortexHonorusa u cuHTeTHUECKas OMOJIOT S 4
14 PesepBHOE Bpems 1

OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 13







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
Ne Hara undgpoBbie
Tema ypoka Kontpoabubie IlpakTuyeckue
n/n Bceero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
buonorus kak KOMIUIEKCHAsI HayKa U Kak 1
4acTb COBPEMEHHOI'0 O0LIECTBa
JKuBble CHCTEMBI M X CBOMCTBA 1

YPOBHeBafl opraHu3anyi )KUBbIX CUCTEM




KoanuecTBO 4acoB

JJIeKTPOHHBbIE

Ne Hara undgpoBbie
n/n Tewa ypoka Bcero Kontpoaeneie — IpaxTiiecikue H3y4eHus: o0pa3oBaTeJbHbIC
padoThI padoTshI pecypenI
1 OpodoniionHast Teopust Y. JlapsuHa 1
5 JIBMIKYIIME CHIIBI 3BOJIFOLIMU BUIOB 110 Y. 1
HapBuny
3 Bbopr0a 3a cymecTBoBaHue, €CTECTBEHHBIM 1
1 UCKYCCTBEHHBII 0TOOD
4 ®dopMUpOBaHUE CUHTETUYECKON TEOpUHU 1
HBOJIIOLMH
5 OTansl 3BOJIIOLIMOHHOTO NPoLiecca: 1
MHUKPOIBOJIIOLUS U MaKPOIBOIFOLIHS
6 [Momynsiust — seMeHTapHast AHHALA 1
3BOJIIOLIMU
3aKOH reHeTHYecKoro paBHoBecus Jx.
7 Xapau, B. BaitnOepra. JlabopatopHas 1 05
paboTa «BBIsSBICHHE H3MCHIUBOCTH Y '
oco0ell OHOTO BHJIa»
8 DneMeHTapHbIe GaKTOPHI IBOITIOIUN 1
9 Dddext ocHoBarens. dpdext 1
OYTBIJIOYHOTO TOPJIBIIIKA
10 Murpauuu. M30numuu nonymsuuii: 1
reorpaduyeckas, OnoJIorudecKas
11 EcrecTBeHHbII 0TOOp — HanpaBIAIOMINN 1

(hakTop IBONIOIHH




12

[TosoBoit oTOOP

13

[TpucrocoOIeHHOCTh OPraHU3MOB KaK
pe3yabTaT MUKPOIBOJIIOIHH.
Jlaboparopnas pabota «3yueHue
apoMop(h030B ¥ HINOAAANITAIIUHN Y
pacTeHUH U KUBOTHBIX)»

0.5

14

[Ipumeps! npucnocodaeHU Y OpraHu3MoB:

Mopdonorudeckue, GU3NOIOTHIECKHUE,
OHMOXMMUYECKHUE, ITIOBEICHUYECKHUE.
Jlaboparopnas padota «IIpucrnocobnenus
OpPraHnu3MoOB U UX OTHOCHUTCJIbHAA
1eJIeCO00Pa3HOCThY

0.5

15

16

Bun, ero kpurepuu u CTpykTypa.
Jlaboparopras padota «CpaBHEHHUE BUIOB
10 MOP(OIIOTHUECKOMY KPUTEPHEO»

Crpykrypa BUIA

0.5

17

BunoobpazoBanue kak pe3yabTaT
MHUKPOIBOJIOIUU

18

19

CBs3b MHKPO3BOJIIOIHUU U STTHACMHUOJIOTUN

MaKpOBBOJ'IIOI_II/ISI. ITameonTONMOrNYECKHE
MCTOABI U3Y4YCHUA 3BOJIFOINTUN

20

buoreorpaduueckre MeTOIbI H3yUCHUS
ABOJIIOLIMU

21

22

OMOpPHOTOTHYECKHE U CPAaBHUTEIHHO-
MOP(OJIOTHIECKUE METO/IBI U3YICHUS
ABOJIIOIUA

MOJ'ICKy.TIHpHO-FCHCTI/I‘-ICCKI/IC,
OMOXMMHUYECKUE U MAaTEMATUUCCKUE




MCTOABI U3Y4YCHUA 3BOJIIOIUN

23 OO61mre 3aKOHOMEPHOCTH BOJIIOLUH
24 AnanTtuBHas paguanus. HepaBHOMepHOCTB
TEMIIOB 3BOJIOIUU
o5 HayuHblie runmoTessl IpoOrCX 0K ISHUS
KU3HHU Ha 3emJie
26 JloHayuHbIe MPEACTABICHUS O 3aPOXKICHUH
KU3ZHU
97 OCHOBHBIE 3TaIlbl HEOPraHUIECKON
HBOJIIOLIMH
28 ['unoTe3sl 3apoKACHNUS )KU3HU
UcTopus 3emau 1 MeTO/IbI €€ U3YUCHHUS.
29 Jlaboparopunas pabota «3yueHue u 05
OTHMCaHNE UCKOMAEMbIX OCTaTKOB JIPEBHUX
OpPTaHHU3MOB»
30 Hauanbnble 3Tansl oprannyeckoin
HBOJTIOIINH
31 DBOITIOLUS DYKApUOT
OCHOBHBIE 3TaIlbl BOTIOIUU
39 pacturensHoro Mupa. [Ipaktudeckas 05
pabota «3ydyenne ocoOeHHOCTEH '
CTPOCHHS PACTCHHUH Pa3HBIX OT/IEIIOB)
33 OCHOBHBIE 3TaIlbl BOJIOIUU KUBOTHOTO
MUpa
DBOJIIOLHS KUBOTHBIX. [IpakTrueckas
34 pabota «/3ydeHrne ocoOeHHOCTEH 0.5
CTPOEHHSI TO3BOHOYHBIX KHBOTHBIX)
35 PazButue xu3HM Ha 3eMIie Mo Ipam 1




nepuojam

MaccoBbie BbIMHUPpAaHHUA — 3KOJOT'MYCCKUE

36 KPHU3HUCHI MPOIILIOTO

37 CoBpeMEHHBIN SKOJIOTUYECKUH KPU3HUC, €TO
0COOEHHOCTH

38 CoBpeMeHHas ccTeMa OPraHHYECKOro
MPOIILIIOTO

39 OCHOBHBIE CHCTEMAaTUYECKUE TPYIIIBI
OpPTraHU3MOB

40 AHTPOIOJIOTHS — HayKa O 4eJIOBEKe

41 Passutne npeacrasnenuii o
MIPOUCXOXKACHUH YEIOBEKA
MecTo yenoBeka B CUCTEME
opranudeckoro mupa. Jlaboparopnas

42 pabota «/3ydenne ocoOeHHOCTEH 0.5
CTPOCHUSI CKeJleTa YeIIOBEKa, CBI3aHHBIX C
MIPSIMOX 03K ICHHEM )

43 JIBM>KyIIMe CUiIbl aHTPOTIOreHE3a

44 CooTHo1ieHrne OMOJIOTHYECKUX U
COITMANTBHBIX (PAKTOPOB B aHTPOIIOTEHE3E

45 OCHOBHBIE CTAIH1 AHTPOIIOTEHE3A

46 [Taneorenerrka u NajeoreHOMHUKa

47 DBOJTIONHS COBPEMEHHOTO YeJIOBEKa
Yenoeueckue pacel. [IpakTudeckas

48 pabota «/3ydueHue 3KOIOrn4ecKux 0.5
ajlanTanuii 4YeJIoBeKa»

49 Me:xucuuIIMHapHble METO b

AHTPOITIOJIOTUHN




50 3apokeHUE U Pa3BUTHE IKOJIOTUN 1
Metonsl sxkonorun. JlaboparopHas pabora

o1 «M3yueHne METOA0B IKOJOTHUECKUX 1 0.5
HCCIIE0BAHUI»

59 3Ha4YeHHE 3KOJIOTMYECKUX 3HAHUM IS 1
YelioBeKa

53 Okonorndyeckue GaKTopsl 1
Abuornyeckue paktopbl. CBET Kak

54 skosiormueckuii pakrop. JlaboparopHas 1 05
pabota «BpIsBICHNE TPUCTIOCOOICHUIA '
OPTaHU3MOB K BIIUSTHUIO CBETa
Abunortnyeckue pakropsl. Temmneparypa
KaK 9KOJIOTUYECKHI pakTop.

55 Jlaboparopnast pabota «BrisiBieHne 1 0.5
MPHUCIIOCOOTICHUI OPTaHU3MOB K BITUSTHHIO
TeMIIepaTypbi»
AbuoTtnueckue pakropsl. BiraxxHOCTh Kak

56 sKosiorudeckuit gpaxtop. JlaboparopHas 1 05
pabota «AHATOMHUYECKHE 0COOEHHOCTH '
pacTeHuil U3 pa3HbIX MECT OOUTaHUS»

57 Cpenpl 0OuTaHUS OPraHU3MOB 1

58 Bronornveckne puTMsl 1

59 XKuznennsie GopMbl OpraHu3MOB 1

60 bruotnueckue hakTopsr 1
3HayeHrne OMOTUYECKUX B3aUMOIECHCTBUI

61 JUIsl CYIIECTBOBAHMS OPraHU3MOB B cpeJie 1
oOuTanus

62 DKOJIOTUYECKHUE XapaKTEPUCTUKU 1




JU0)14"A1200050%¢

OCHOBHBIE TTOKa3aTeIIN IIOIMYyJIAINH

63 YHUCIIEHHOCTb, TUIOTHOCTh, BO3PACTHAS U
MI0JIOBAsA CTPYKTYpa
OCHOBHBIE TIOKA3aTEIH MO YJISIIHH:

64 POXKJ1aeMOCTh, TPUPOCT, TEMII POCTA,
CMEPTHOCTh, MUTPAIIUU

65 DKOJIOTUYECKAst CTPYKTYPA OIS IIHH

66 JlnHaMuKa MONYJISIINAN U €€ peryIsnus

67 KpuBsie pocta YnMCIIEHHOCTH MOMYJISIINH.
KpuBbie BbDKHUBaHHS
DKoJIoTHYecKasi HUIlla BUA.

68 Jlaboparopnas padota «IIpucrnocobnenus 0.5
CeMSTH PACTeHHI K PACCEICHUIO)

69 Bun kak cucrema nmomyssiuit

70 3aKOHOMEPHOCTH MOBEICHHS U MUTPAILIUI
KUBOTHBIX

71 Co00111€CTBO OpraHu3MOB — OHOIIEHO3

72 JKkocucTeMa KaK OTKPbITas CHCTEMa

73 KpyroBopot BemecTB 1 MOTOK SHEPTHUH B
IKOCHUCTEME

74 OcHOBHBIE TTOKA3aTENN YIKOCHCTEMBI

75 DKOJOTHYECKHEe MUPaMHIbI

76 N3menenns cooOIecTB — CYKIIECCHHI

77 [IpupoaHbIe 3KOCUCTEMBI. DKOCHUCTEMBI
03ep 1 peK. DKOCUCTEMbI MOpEil U OKEaHOB

78 [IpupoHbIE S5KOCUCTEMBI. DKOCUCTEMBI




TYHJAP, JIECOB, CTEIIEH, ITYCTHIHb

79 AHTPOTIOTEHHBIE YKOCUCTEMBI

80 Ypboakocucremsl. [IpakTudeckast pabora 05
«M3ydenue u onucaHue ypoo3KOCUCTEMBI» '
3aKOHOMEPHOCTH (HOPMUPOBAHHS

81 OCHOBHBIX B3aUMOJICUCTBUI OPraHU3MOB B
HKOCHUCTEMAX
MexaHu3Mbl BO3AEHCTBUS 3arpsi3HEHUI

82 pa3HBIX TUIIOB Ha CYOOPraHU3MEHHOM,
OpPTraHU3MEHHOM, MOMYJISIIUOHHOM U
KOCHCTEMHOM YPOBHSIX

83 buocdepa — obmemianerapHas 06009Ka
3emnn

84 VYuenue B. U. Bepnaackoro o 6uochepe

85 3aKOHOMEPHOCTH CYIIECTBOBAHUS
ouochepsl

86 KpyroBopotsl BeliecTs u
OMOTeOXUMHUECKUE IIUKIIbI

87 3oHanbHOCTH Ouochepsl. OCHOBHBIE
OMOMBI CyIIN

88 YcroitunBocTh 6uOCheps!

89 DKOJIOTHYECKHE KPU3UCHI U UX TPUUHHBI

90 BosneticTBue genoBeka Ha 6nochepy

o1 AHTpPONOr€HHOE BO3/ICUCTBHE HA
pPaCTUTENbHBIN U )KUBOTHBIN MU

92 Oxpana mpupoabI

93 OCHOBHbBIE IPUHIIMIIBI YCTOHYUBOTO




Pa3BUTHA YCIIOBCUYCCTBA U ITPUPOIbL

PaI_[I/IOHaJ'H:HOG IIPpUPOAOII0JIBL30BAHUE U

94 COXpaHEHHE OMOJIOTHIECKOTO 1
pa3zHooOpa3us 3eMiaun

95 0"606meHI/Ie 1o TeMe «MHUKPOIBOIOLHUS U 1
e€ pe3ysIbTaThD»

96 Q§06meHHe 1o TeMe «MaKpo3BOJIIOLHUS U 1
e€ pe3ysIbTaThl»

97 O6o06mienue no Teme «IIpoucxoxaenue u 1
pa3BUTHE )XU3HU HA 3eMIIe)

08 Oo6o06menue no Teme «IIpoucxoxacHue 1
YeJI0BEKa — aHTPOTIOTCHE3)

99 O060061IeHne 1o TeMe «IKOJIOTHS — HayKa O 1
B3aMMOOTHOIICHHSX OPTaHH3MOBY

100 O600menue mo Teme «OpraHu3Mbl U cpeia 1
oOuTaHUSN

101 O606meHIEe o TeMe «DKOJIOTUS BUJIOB U 1
TIOTTYJISIIIH I

102 O600mmenue mo Teme «buocdepa — 1
rJI00abHast IKOCUCTEMAY)

OBIIEE KOJIMYECTBO YACOB I10 102 75

[TPO'PAMME




11 KIIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoka Bceero Konrpoannere  TIpaxTuieckue fl[3yqemm :)Iﬁl?aiosaTeanble
padoThI padoTshI pecypen
1 buonorus kak KOMIIJIEKCHas HayKa U Kak 1
4acTh COBPEMEHHOT0 00111eCcTBa
JKuBbl€ CUCTEMBI 1 UX CBOMCTBA 1
YpoBHEBas OpraHu3anus )KUBbIX CUCTEM
4 HcTtopust OTKPBITUS U U3YyYEHUSI KIICTKH. 1
Knerounas teopus
Metoasl MOJNIEKYJIIPHON U KJIETOYHON
6uonorun. [Ipaktuyeckas pabora
5 «M3y4yeHne METO/I0B KJIETOYHON OMOJIOTHH 1 05
(xpomarorpadus, 3nexrpodopes, '
TuddepeHMaIbHOe HEeHTpU(YyTUpoBaHUE,
ITLIP)»
6 XUMHYECKUH COCTaB KIETKU 1
7 MuHepanpHble BENIECTBA KIETKH, UX 1
Ouonoruyeckas poib
Opranuyeckue BelecTBa KIeTKH — OeJIKH.
8 JlaGopatopHas pabota «OOHapyxeHue 1 05
0EJIKOB ¢ TOMOIIBIO0 KaUeCTBEHHBIX '
peakuuii»
9 CaoiicTBa, knaccuduxanys u GyHKuun 1
0enKoB
10 Opraandeckue BenecTBa KICTKH — 1




YTJIEBOIbI

OpFaHI/I‘{eCKI/Ie BCIICCTBA KJICTKHU —

11
JIUTIAJTBI
Hyxneunoseie kucnotsl. JIHK u PHK.

12 JlaGoparopHas pabota «MccnenoBanue 05
HYKJICMHOBBIX KUCIIOT, BBIJICICHHBIX U3
KJIETOK Pa3JIM4YHBbIX OPraHU3MOB»

13 Crtpoenue u ¢pyukiuu ATO. [Ipyrue
nykieozuaTpudocarsr (HTD)

14 CexBennpoBanue [JHK. Metozs
TeHOMHKH, TPAHCKPUIITOMUKH, TIPOTEOMHKH

15 MeTobl CTPYKTYPHOIM OHONIOTHH

16 Tunel knetok. [Ipokapuorndeckas kierka
CrpoeHne 3yKapuOTHUECKOM KIIETKH.

17 [IpakTuueckas pabora «M3yueHue cBONCTB 0.5
KJIETOYHOU MEMOpaHbI»

18 IToBEpXHOCTHBII anmnapar KJIETKH
OnHOMEMOpaHHBIE OPTaHOUIBI KIETKH.

19 [IpakTuueckas pabora «M3yuenue 05
JIBY)KEHUS IIATOIIIA3MBbI B PACTHTEIBHBIX
KJIETKax»

[ToyaBTOHOMHBIE OPTaHOHU/IBI KIICTKH:

20 MUTOXOH/IPHH, TUIacTH IBL. JIabopaTopHast 05
paborta «VccnenoBanue mia3Monnsa u '
JIeTIa3MOJIN3a B PACTUTEIBHBIX KIIETKAX)

21 HememOpanHbIe OpraHOU/IbI KIETKH

22 Crpoenue u GyHKIUH s71pa

23 CpaBHHUTENIBbHAS XapaKTEPUCTHUKA KIETOK 0.5




sykapuort. JlabopaTopHas pabora
«M3yueHne CTPOCHHUS KIICTOK Pa3TMIHbIX
OpTraHU3MOBY

24

ACCUMMJISIIIAS U TUCCUMMJISITIASL — JIBE
CTOpOHBI MeTabosm3Ma. Turel oOMeHa
BeriectB. JlaboparopHas pabota
«M3yveHune KaTaTuTHYECKONW aKTHBHOCTH
(depMeHTOB (Ha TIpUMepe aMUIIa3bl WK
KaTaJasbl)»

25

DepMEHTaTUBHBIN XapaKTep peaKkuu
KJIETOYHOTo MeTaboiau3Ma. JlaboparopHast
pabota «3ydyenue pepMeHTaTUBHOTO
pacuienaeHus NepoKkcHuia BoJOpoa B
PACTUTENBHBIX U )KUBOTHBIX KJIETKAX)»

0.5

26
27

benku-akTuBaTOphI U OENKU-UHTUOUTOPBI

ABTOTpO(HBIN THIT 0OMEHA BEIIECTB

28

dorocunres

29

30

31

Xemocunres. JlabopatopHas pabota
«CpaBHeHue nporieccoB (OTOCUHTE3A U
XEMOCHHTE32a)

AnaspoOHbIe Opranu3Mbl. Buel 6posxkeHus.

JlaGopatopHas pabota «CpaBHEeHUE
IPOIIECCOB OPOXKEHUS U JBIXAHUS

AdpoOHBIE OPTraHU3MBL. JTaIlbI
HHEPreTHYECKOro oOMeHa

0.5

32

DHeprusi MeMOpPaHHOTO TpaJrueHTa
npoToHoB. Cunte3 AT®: pabora
npoToHHON AT®-cuHTa3bI




33

Peakuuyu MaTpu4HOro cuHTE3a

34 Tpanckpunius — marpuuabiii cuaTe3 PHK
35 Tpancusus u e€ Tarnbl
36 KomupoBanue amuHokucnoT. Poib
pubocom B OmocuHTe3e Oenka
37 Opranu3zaius reHoMa y mpoKapuor u
JyKapuoT
38 MoutekysipHbIE MEXaHU3MbI SKCIIPECCHH
TCHOB Y 3YKapHoT
Bupycsl — BHekIIeTOUHBIE (HOPMBI KU3HU U
39 oOnuratHele napasuTsl. [IpakTuueckas 0.5
pabota «Co3iaHue MOJenu BUPyCca»
40 BupycHrble 3a00s1eBaHus YeI0BeKa,
JKUBOTHBIX, PACTEHUN
41 HanorexHomornu B OMOJIOrMY U MEIUIINHE
42 JKU3HEeHHBIN UK KIETKU
43 Matpuunsiii cuntes JTHK
Xpomocomsl. JITaboparopHast pabora
44 «3yueHne XxpoMOCOM Ha TOTOBBIX 0.5
MUKpOTIpEnapaTax»
45 JleneHue KJIETKM — MHTO3
Tunbl kneTok. KapruokuHe3 U MUTOKUHES.
46 JlabopaTtopHnas pabora «Habmronenue 0.5
MHUTO3a B KJIETKaX KOHYHMKA KOpEIIKa JIyKa
(Ha TOTOBBIX MHKpOITperapaTax)»
47 Perynsiums »KU3HEHHOTO IIMKJIA KIIETOK
48 OpranusMm Kak eJMHOE LIEJI0e




Tkanu pacrenuii. JJaboparopuas pabora

49 . - 0.5
«M3y4yeHune TkaHeH pacTeHUN
TkaHU KUBOTHBIX U YEJIOBEKA.
50 JlaboparopHas pabota «3ydeHnue TkaHeh 0.5
KUBOTHBIX)
Opransl. Cuctemsl opranoB. JlabopartopHas
51 pabora «/3yueHue opraHoB IIBETKOBOTO 0.5
pacTeHus»
52 Ornopa Tena opraHu3MoB
53 JIBI>KeHNE OpraHn3MOB
54 [Tutanue opraHu3MoB
55 [MuTanne MO3BOHOYHBIX KUBOTHBIX.
[MumeBapuTenbHas cucTemMa 4elloBeKa
56 JIpIxaHne opraHu3MoB
57 JlpIxaHue MO3BOHOYHBIX )KUBOTHBIX U
YyesoBeKa
58 TpaHCTIOPT BEMIECTB Y OPraHU3MOB
59 KpoBeHocHas cuctemMa mo3BOHOUHBIX
YKUBOTHBIX U YEIIOBEKa
60 Briienenne y opranuzMoB
61 3amuTa y OpraHu3MoB
62 NMMmyHHas cucTema yenoBeka
63 PazapaxuMoCTh U perynsmus y
OpPTraHU3MOB
64 ['yMopanbHas perymsus 1 SHIOKpUHHAs
cucTeMa KUBOTHBIX M YelloBeKa
65 DopMbI Pa3MHOKEHUST OPTAaHU3MOB




66

[TonmoBoe pa3zmMHOKEHUE

67

68

Metio3

l'amerorenes. O6pa3oBaHue U pa3BUTHE
HOJIOBBIX KJeToK. JlabopaTtopHas paboTa
«M3yueHne cTpoeHus MOJIOBBIX KJIETOK Ha
TOTOBBIX MHUKPOIIpETIapaTax»»

0.5

69

NunuBuayansHOE pa3BUTHE OPraHU3MOB —
OHTOI'EHE3

70

71

72

3akajKa OpraHOB U TKaHEH U3
3apOAbIIICBBIX JIMCTKOB

PocTt u pa3Butre XKHUBOTHBIX.
JlaboparopHas pabota «BblsiBieHue
MPU3HAKOB CXOJCTBA 3apOIbIIIeH
MTO3BOHOYHBIX YKHBOTHBIX

PasMHOXkeHUE U pa3BUTHE PACTEHU.

JlaboparopHas pabota «CTpoeHHEe OPraHoOB
Pa3MHOKEHHUS BBICIIUX PACTEHUI»

0.5

0.5

73

HCTOpI/ISI CTAaHOBJICHUSA U Pa3BUTHA
TCHCTUKHN KaK HAYKH

74

75

76

OCHOBHBIE TIOHATHS U CHMBOJIBI TCHETHUKH.
JlaGopaTtopHas paborta «JIlpo3zodmuiia kak
00BEKT T€HETUYECKUX UCCIIEIOBAHNI)Y

3aKOHOMEPHOCTH HACJIEI0BAHUS
pU3HAKOB. MOHOTHOpUAHOE
ckpemuBanue. [Ipaktuueckas padbota
"N3ydyeHue pe3yapTaTOB MOHOTUOPUTHOTO
CKpeIIUBaHUs Y 1p030(HIbl"

L[I/ITO.HOI‘I/I‘ICCKI/IC OCHOBBEI MOHOFI/IGpI/II[HOI‘O

0.5

0.5




CKpEIIMBaHUS

Ananusupyroiiee ckpenupanue. Hemonnoe

77 1
JOMHHHPOBAHHE
JuruGpunHoe ckpeniyBaHue.

78 [IpakTuueckas padora «M3yuenue 1 05
pPe3yJIbTaTOB TUTHOPUIHOTO CKPEIUBAHUS '
y 1p030(hUITBI»

79 [{uTonornyeckue OCHOBBI JUTUOPUTHOTO 1
CKpEIIMBAaHUS

80 CueruieHHOE HacJeI0BaHUE TPU3HAKOB 1

81 XpoMOCOMHas TEOPHS HACIICICTBEHHOCTH 1

82 I'eneruka mona 1

83 I'eHoTHII KaK €JIOCTHAS CUCTEMA 1

84 I'eneTnyecknii KOHTPOJIb PA3BUTHUSA 1
pACTCHHMIA, )KUBOTHBIX U YEJIOBEKA

85 N3MeHunBOCTH ITpU3HAKOB. Buibl 1
U3MEHUYUBOCTH

86 MonuduxamonHas U3MEHYHBOCTh 1
BapuanuvoHHBIN psa U BapUallMOHHAs
KkpuBas. JlaboparopHas padota

87 «MccnenoBanne 3aKOHOMEpHOCTEN 1 05
MOIU(PUKATTIOHHON U3MEHUNBOCTH. '
[TocTpoenre BapualimoHHOTO psAa U
BAapUALIMOHHON KPUBOI»

88 ['eHOTHIIYECKAst ©3MEHUYNBOCTD. 1
KoMOuHaTHBHAS N3MEHUUBOCTH

89 MyrtannoHHas HK3MEHYUBOCTb. 1 05

[TpakTuueckas pabora «MyTaruu y




Tpo30(hUibl (Ha TOTOBBIX
MHKpOIIperapaTax)»

90

91

3aKOHOMEPHOCTH MYTAllMOHHOIO IIPOLIecca.
ONUreHeTHKa 1 SIUreHOMHUKa

['eneruka yenoseka. [IpakTuueckas pabota
«CocTraBieHue 1 aHajau3 POAOCIOBHOIN

0.5

92

MeToapl MEAUIIMHCKON T€HETUKHT

93

94

95

3HauyeHue MeIUIMHCKON M€ HETUKU B
HpeI[OTBpaIIIGHI/II/I " JICUCHUHU I'CHCTHYCCKUX
3200JI€BaHNI YETIOBEKA

OcCHOBHBIE TIOHATHUS CEIEKITHH.
JlaboparopHnas pabota «3ydyeHue copToB
KYJIBTYPHBIX PACTE€HUN U TIOPOJ] TOMAIITHUX
YKUBOTHBIX)

MeToap! ceaeKIIMOHHON paboThl.
JlaGopatopHas pabota «3yueHue MeToa0B
CEJICKLIUH PACTCHUN»

0.5

0.5

96

JlocTr>KeHMs CeJIeKIMU PACTEHUN U
#KUBOTHBIX. [IpakTHueckas padbora
«IIpuBUBKa pacTeHUI»

97

98

99

CoxpaHeHue, n3ydeHHe 1 UCIIOJIb30BaHHE
TEHETUYECKUX PECYPCOB

BuoTexHonorus kak Hayka U OTpacib
npousBojcTBa. [IpakTuyeckas padora
«M3yueHne 00beKTOB OMOTEXHOIOTHI
OCHOBHBIE HaNpaBJIEHUS] CHHTETHYECKON
O6uosorun

0.5

100

XpOMOCOMHas U TeHHasi HHKEHEPUs




101 MeauuuHckre OHOTEXHOIOTHI 1
PesepBHbiii ypok. [ToBTOpeHue,
102 . 1
0000111eHNEe, CUCTEMATH3AIHS 3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 102 135

I[TPOT'PAMME







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






