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MOSACHUTEJBHASA 3AIINCKA

[Iporpamma mo yueOHOMY mipeamery "buonorus" (mamee - Owomorus) Ha
YpOBHE cpeaHero ooOiiero oOpa3zoBaHus pa3paboTaHa Ha ocHoBe DenepasbHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 ob6pazoanuu B Poccuiickoit denepannm»,
dI'OC COO, Konmenuuu mnpernojaBaHus ydeOHoro mnpeamera «buosorus» u
OCHOBHBIX TOJIOKEHUH (enepanbHOi paboyeil mporpaMmbl BOCIIUTAHUS.

YueOuslii npeamer «buonorus» yrayO6néunoro ypoBHs usydenus (10-11
KJIACChI) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB IMpeAMeTHOU oOnactu «EcTtecTBeHHO-
HayuHble mpeameTb». CormacHo mnonoxenusMm DPIOC COO npoduiibHbIE
y4eOHbIE TPEIMEThI, U3ydyaeMble Ha YriIyOJEHHOM YPOBHE, SIBISIOTCA CIIOCOOOM
mupdepeHnmanmm  00ydeHUsT Ha YPOBHE CpeaHero oOmiero oOpa3oBaHUS U
MPU3BaHBl OOCCIICYUTHh MPEEMCTBEHHOCTh MEXKIYy OCHOBHBIM OOIIUM, CPEIHUM
o01mMM, cpeHUM MpodheCcCHOHANTBHBIM U BBICIIUM O0Opa3oBaHueM. B To ke Bpems
KOKIBIM M3 JTHX Y4eOHBIX MPEAMETOB JOJDKEH OBITh OpPHUEHTHPOBAaH Ha
MPUOPUTETHOE pEIICHHE O00pa30BaTEIbHBIX, BOCIHUTATEIBHBIX WU Pa3BUBAIOIIUX
3a/1a4, CBSI3aHHBIX C TpodopuUeHTAIMEd OO0ydYarolUXCsi U CTUMYJIHPOBaAHUEM
MHTEpeca K KOHKPETHOM O0JIACTM HAyYHOT'O 3HAHHUA, CBA3aHHOIO ¢ OHMOJOTHEH,
MEJIULIMHOM, KOJIOTUEH, TICUXOJIOTUEN, CTIOPTOM WJIA BOCHHBIM JIEJIOM.

[Iporpamma no ydebnomy mpeamety "buonorus" naér npeacraBieHUE O
eI M 3aJadax HM3ydeHus ydyeOHoro mpenmera «buonorus» Ha yriayOnéHHOM
YpOBHE, onpeaeiisieT o0si3aTesibHOe (MHBAPUAHTHOE) MIPEAMETHOE COAEpKaHue, €ro
CTPYKTYpUpPOBAaHME IO pa3fenaM ¢ TeMaM, paclpelesieHue I0 KiaccaMm,
PEKOMEHIyeT MOCIEA0BATeIbHOCTh M3Y4YeHHs YYEOHOro marepuaia ¢ y4EToM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH Y4eOHOro Tpollecca,
BO3pPACTHBIX OCOOEHHOCTe oOyuwaromuxcsi. B mnporpamme mno Ouosnoruu
peanu3oBaH MPUHIIUIT TPEEMCTBEHHOCTH C M3y4YeHHEM OHOJIOTMM Ha YpPOBHE
OCHOBHOTO  o0miero oOpa3oBaHusi, Oyaromaps 4YeMy IPOCMATpPUBACTCS
HAMpaBJICHHOCTh HA  TMOCJEAYIONIee pa3BUTHE  OHOJOTUYECKUX  3HAHUMH,
OpPUEHTUPOBAHHBIX Ha (OPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO MHPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIUICHUS, TMPEACTaBICHU O 370pOBOM 00pa3e >XKH3HHU, Ha
BOCIHUTaHUE OEpPEKHOr0 OTHOIICHUS K OKpyKalollel mnpupoaHou cpeae. B
mporpaMme Mo OMOJIOTMM TakKe IMOKa3aHbl BO3MOXHOCTH YYEOHOro mpeaMera
«buonorusiy B peamuzanuu  TpedoBanuit DPIOC COO Kk MIAHUPYEMBIM
JUYHOCTHBIM, METANpPEJIMETHBIM U TPEAMETHBIM pe3yibTaTaM OOy4YeHUS U B
GbopMUPOBAHUM OCHOBHBIX BHJIOB y4e€OHO-IO3HABATEIIBHOW  JEATEIbHOCTU
oOy4aromuxcss MO OCBOCHHMIO COACpX aHHUS OUOJIOTMYECKOro oOpa3oBaHUs Ha
YpOBHE cpeaHero o0miero oopa3oBaHus.

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



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

N3yuyenue yudeOHoro mpeamera «buonorus» Ha YIrIIyOJIEHHOM YpOBHE
OPUEHTHUPOBAHO Ha MOATOTOBKY OOYYaIOIIUXCSA K IMOCIEAYIOIIEMY IOJIYyYEHUIO
Ouosiorn4eckoro  oOpa3oBaHUsT B  By3aX M OpraHM3alUsX  CpPEIHEro
npodeccuonansHoro oopazoBanusi. OCHOBY €ro COAEPKAHUS COCTABIISIET CUCTEMA
OMOJOTUYECKUX  3HAHUM, TOJIYYEHHBIX TPU HU3YYEHUH  OOYyYaIOIIUMHUCS
COOTBETCTBYIOIIUX CHCTEMAaTHYECKUX Pa3/ejoB OMOJIOTMM HA YPOBHE OCHOBHOTO
obmiero obpazoBanusi, B 10—11 kiaccax 3TH 3HaHUA TNOJy4aroT pa3BuTue. Tak,
paciiMpeHbl U yriayOjaeHbl OWMOJIOTUYECKHE 3HAHHUA O PACTCHUSX, JKUBOTHBIX,
rpubax, OakTepusx, OpraHU3ME YEJIOBEKa, OOIIMUX 3aKOHOMEPHOCTSAX JKU3HH,
JIOTIOJIHUTEIBHO BKIIFOUEHBI OMOJIOTUYECKUE CBEICHUS TPUKIIATHOTO U TOMCKOBOTO
XapakTepa, KOTOpble MOKHO HCIOJIb30BaTh KAaK OPUEHTHUPHI AJIS MOCIEAYIOLIETO
BbIOOpa mpodeccun. Bo3MokHa Takke HHTErpauusi OUOJOTMYECKUX 3HAHUM C
COOTBETCTBYIOIIMMHU 3HAHUAMHU, IMOJYYCHHBIMH OOYUYAIOUUMUCS TpPU H3yYCHUH
(bU3UKH, XUMHUH, Teorpadui 1 MaTEMaTUKH.

CrpykTypa mnporpamMmbl 1o ydyeOHOMYy mnpeamery "buosorus" oTpaxaer
CUCTEMHO-YPOBHEBBIH U 53BOJIOLUMOHHBI MOAXOABl K H3YYEHHIO OHOJIOTHH.
CornacHO UM, MU3y4arOTCsl CBOKMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE JIJISl AKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpTraHU3ALMH, BOJIOLMH OPraHMYEeCKOro Mrupa Ha 3emiie,
COXpaHEHHUs1 OMOJOrMYECKOro pasHooOpa3zusa IuiaHeTrol. Tak, B 10 Kkiacce
U3y4aloTCsl OCHOBBI MOJIEKYJSIPHOM M KJIETOYHOM OMOJIOTHH, SMOPUOJIIOTMU U
OMOJNIOTMM Pa3BUTHUS, TEHETHUKU M CEJIEKUUH, OMOTEXHOJOTMH U CHUHTETUYECKOU
OMOJIOTMHU, AKTyalIM3UPYIOTCS 3HAHMS OOy4yarolMUXcs MO OOTaHUKE, 300JI0THH,
aHatomuu, (usmonoruu uenoBeka. B 11 kiacce u3y4aroTcs SBOIIOLHUOHHOE
y4eHHUE, OCHOBBI DKOJIOTUU U YUeHHUE 0 Orocdepe.

VYuebnsiii npeamer «buonorus» mpuszBaH  00eClEUUTh  OCBOCHUE
00yJaroIUMHUCS OMOIOTUYECKUX TEOPUH M 3aKOHOB, M, MPUHITUIIOB U TPABUJ,
JIEkKAIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHON KAPTUHBI MUPA, 3HAHUU O
CTPOEHUHU, MHOT000pa3vM M OCOOCHHOCTSAX KJIETKH, OpraHu3Ma, MOMYJISLuH,
OMOLIEHO3a, SKOCUCTEMBI, O BBIIAIOIINXCS HAYYHBIX JOCTH)KEHHUSAX, COBPEMEHHBIX
UCCJIEIOBAaHUSIX B OMOJIOTUH, IPUKIIATHBIX acleKTax OMOJOTrHYecKUX 3HaHWM. J{is
pa3BUTHS M TOJAJAEpKaHUS HHTepeca OOydaromuxcsd K OHOJIOTMH Hapsiay co
3HAYUTEIBHBIM 00BEMOM TEOPETHUECKOTO0 MaTepHalia B COJEPKAHUHU MPOrPAMMBbI
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 yueOHoro npenmera «buonorus» Ha yrmyOaEéHHOM 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(heCCUOHATIBHON JESITENIbHOCTH, CBSI3aHHOW C OuoJjiorueil, wim K BbIOOpPY
y4eOHOT0 3aBEICHUS I MIPOOJIKEHHSI OMOJIOTHYECKOTO 00pa30BaHusI.

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

OCBOEHHUE O00YYarOIIMMHUCA CUCTEMBbI OMOJIOTMYECKUX 3HAHUN: 00 OCHOBHBIX
OMOJIOTMUECKUX TEOPUSX, KOHLUENIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
npaBuiax, COCTABISIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KAPTUHY MHUPA; O
CTPOEHUH, MHOTOOOpa3suu U OCOOCHHOCTSX OWOJOTHYECKUX CHCTEM (KJIETKa,
OpraHu3M, MONyJsus, BUA, OMOreoneHo3, ouocgepa); 0 BbIIAIOLUUXCS OTKPBITUIX
Y COBPEMEHHBIX MCCIIE0BAaHUAX B OMOJIOTUY;

O3HAKOMJIEHUE OOy4YaloIMXCd C METOJAMH IIO3HAHMS JKUBOW MPHUPOIBL:
UCCJIEIOBATEIbCKUMU  METOJaMU  OMOJIOTUYECKHX HayK (MOJEKYJISIpHOW U
KJIETOYHOM OMOJIOTUH, SMOPHOJIOTMM W OHOJIOTMM pa3BUTHS, TE€HETUKH U
CEeJICKIIMM, OWOTEXHOJOTMUM U CHUHTETHYECKOW OHOJIOTHH, MAaJEOHTOJIOTHUH,
HKOJIOTUM);  METOJlaMU  CaMOCTOSITEIBHOTO  IPOBEAEHUS  OMOJOTHYECKHX
UCCIEeNOBaHU B JjabopaTtopum M B npupoje (HaOmoaeHue, H3MEpEHUe,
HKCIIEPUMEHT, MOJICIIMPOBAHUE);

OBJIaZIcHUE OOYyYaOIUMUCS YMEHHUSIMHU: CaMOCTOSATEIbHO  HAXOJUTH,
aHaJIM3UPOBaTh M HCIIOJIb30BATh OMOJIOIMUYECKYI0 HH(QOPMAIMIO; TOJIb30BAThCS
OMOJIOTUYECKONH TEPMUHOJIOTHEH M CHUMBOJIMKOM; YCTAaHABIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHMOJIOTUM M  COLMAIBHO-3KOHOMUYECKUMH M  HIKOJOTHYECKUMHU
npo0jemMaMu 4YeOBEYECTBA; OLIEHUBATh IOCIEACTBUS CBOEH NEATEIBbHOCTH IO
OTHOILIIEHUIO K OKpY)Karolled NpUpOAHOM cpene, COOCTBEHHOMY 3/10POBBIO U
3I0POBBIO  OKPY)KAIOIIUX  JIIOJICH; OOOCHOBBIBAaTH W COOMIOJATH  MEPBI
npoQHIaKTUKA UH(EKIIMOHHBIX 3a00J€BaHU, TIPABUJIA MOBEJICHUS B MPUPOAE U
oOecrieyeHus: 6€30MacCHOCTH COOCTBEHHOW >KM3HENEATEIbHOCTH B YPE3BBIYANHBIX
CUTyallUsIX ~MPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa; XapaKTepu30BaTh
COBpEMEHHbBIE HayYHbIE OTKPHITUS B 00J1aCTH OHOJIOTHUH;

pa3BUTHE Y O0YYaIOIUXCS WHTEIJIEKTYabHBIX U TBOPUECKUX CTIOCOOHOCTEM
B IMpoIleCCEé 3HAKOMCTBA C BBIJAIOMIMMHUCS OTKPBITUSAMH M COBPEMEHHBIMU
UCCJIEIOBAHUSIMU B OHMOJIOTMM, PEIIAEMBIMU €10 MPOOJIeMaMH, METOJ0JIOruei
OMOJIOTMYECKOTO UCCJIEI0BAHMS, IIPOBEICHHUS AKCIIEPUMEHTAIBLHBIX
UCCJIEIOBAaHUM, peleHus] OMOJIOTUYECKUX 3a/1ay, MOJIECTUPOBAaHUS OMOJIOTHYECKIX
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;

npuoOpeTeHrne  OOy4YaloIIMMHUCS  KOMIIETEHTHOCTH B pallMOHAJIBLHOM
MIPUPOOIIOIL30BaHNN (COOJIO/ICHNE TIPAaBWJI TOBEICHUS B TPHUPOJIE, OXPAHBI
BUJIOB, DKOCUCTEM, Onocheprl), COXpaHEHUU COOCTBEHHOTO 3JI0POBBS U 3/I0OPOBbSI
OKPYXKAIOIIUX  Jrojie  (coOmrogeHuss Mep Npo(riIakTUKH — 3a00JIeBaHUM,
oOecrieueHne 0€30MacCHOCTH JKU3HENEATEIbHOCTH B UYPE3BBIUAMHBIX CUTYaIUsX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  MCIOJb30BaHUS
OMOJOrMYECKUX 3HAHUW U YMEHUH B TOBCEAHEBHOM JKU3HU;

CO37aHWEe  YCIOBHUH  JUIsI  OCO3HAHHOTO  BBIOOpa  OOYYaIONUMUCS
WHIUBU Ty AIbHON o0OpazoBarenbHOI 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 ooOmero oopa3oBanus, cocrtapiser 204 gaca: B 10 kimacce — 102
yaca (3 4aca B Heneno), B 11 kimacce — 102 yaca (3 yaca B Hezelio).

OT60p opraHu3arMoOHHBIX (HOPM, METOJOB U CPEJICTB OOyUYCHHS OHOJIOTHU
OCYIIECTBIISETCSA ¢ YIETOM CHErU(pUKU €ro COJAep KaHWs W HaIMpaBJICHHOCTH Ha
MIPOJIOJDKEHNE  OMOJOTHYECKOTO 00pa3oBaHMs B OpraHM3AIUAX  CPEIHETO
PO eCCUOHANIBEHOTO U BBICIIETO 00pa30BaHUs.

O0s13aTeIBbHBIM YCIIOBUEM MPU O0YYCHUH OMOJIOTHH Ha YIITyOJEHHOM YPOBHE
SBJIIETCSI TIPOBENICHUE JTA0OPATOPHBIX M TpakTU4Yeckux padot. Takxke ydactue
OOyYaroIMXCcs B BBIMTOJTHEHUU TPOSKTHBIX M YYCOHO-HCCIICI0BATEIBLCKUX PaldoT,
TEeMaTHKa KOTOPBIX OMPEIACIASTCS ydYUTEJIeM Ha OCHOBE HWMCIOIIHUXCS
MaTepHaTbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOHBIX YCIOBUM.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Copnep:kanue TporpaMMbl, BBIICIICHHOE KYPCUBOM, HE BXOJIUT B MPOBEPKY
rocyaapcTBeHHou utorooit arrecraruu (I'MA).

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHass OuoJsiorusi — KOMIUIEKCHasi Hayka. Kpartkas uctopusi pa3BUTHs
Ouosiornu.  buojmornueckue HayKM U U3y4yaeMble UMM IPOOJIEMBI.
dyHaaMEHTalbHbIC, NPUKIAIHBIE W TOHWCKOBBIE HAy4YHBbIE MCCICIOBAHUS B
OMOJIOTHH.

3HaueHre OMOJOruu B (POPMUPOBAHUHU COBPEMEHHOM €CTECTBEHHO-HAYYHOU
kaptuabl mupa. [Ipodeccun, cBszanHbie ¢ Ouonoruei. 3HaueHHE OMOJIOTUU B
MIPAKTUYECKON JEATCIIBHOCTA 4YEJOBEKA: MEIULHMHE, CEIbCKOM XO3SMCTBE,
MPOMBIILICHHOCTH, OXPaHE MPUPO/IBI.

JlemoHcTpanuu

[Toptpetsl: Apuctorens, Teodpacrt, K. Jluaneit, XK. b. Jlamapk, Y. JapBuHs,
VY. I'apseui, I'. Menaens, B. U. Bepuaackuii, U. I1. [TaBnos, . 1. Meunukos, H.
. Basunos, H. B. Tumodees-Pecockuit, JIx. Yorcon, ®@. Kpuk, /. K. benses.

Tabmuubl u cxembl: «CBsi3b OMOJIOTMHM C JIpYruMu Haykamuy, «Cucrema
OMOJOTUYECKUX HAYK.

Tema 2. 7KuBble cucTeMbI U UX H3Yy4YeHHUE

JKuBble cucTteMbl Kak mpeaMer u3ydeHust Ouonoruu. CBONCTBA >KUBBIX
CHUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHWCKPETHOCTh U IEJIOCTHOCTb,
CJIOKHOCTh M YHOPSIAOYEHHOCTh CTPYKTYpPbI, OTKPBITOCTb, CAaMOOpraHU3alus,
CaMOBOCIIPOU3BEAEHUE, PA3IPAKUMOCTh, U3MEHUYUBOCTh, POCT U Pa3BUTHE.

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

N3yuyenue xuBbIX cucteM. MeToapl Ouosornueckord Hayku. HaOmronenwue,
M3MEpPEHUE, IKCIIEPUMEHT, CUCTEMATU3alMsl, MeTaaHanu3. [lonarue o 3aBUCUMON U
He3aBUCUMOM TniepeMeHHOU. llnaHupoBanme »skcnepumenta. [loctaHoBka w
npoBepka rumnote3. HyneBas rumote3a. [lorsTie BRIOOPKH M €€ JOCTOBEPHOCTD.
Pa3bpoc B Ouonormueckux gaHHbIX. OIlEHKa JOCTOBEPHOCTH TMOJYYEHHBIX
pesyabratoB. [IpuunMHBl UCKaXKEHUS PE3yJIbTAaTOB »JKcnepuMeHTa. IloHsaTue
CTaTUCTUYECKOTO TECTA.

JlemoHcTpanuu



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

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

IIpakTnueckas padora «lcnonp3oBaHWE pPa3IMYHBIX METOJOB IIPU
W3YUYEHUH JKUBBIX CHCTEM.

Tema 3. BuoJsiorust KJIeTKH

Knerka — CTpyKTypHO-QYHKIMOHAJIbHAs e€AUHULIA KuBOro. KMcropus
oTkpbITus kietku. Paboter P. I'yka, A. Jleenryka. Knetounas teopus (T. IlIBanH,
M. Ilneiinen, P. BupxoB). OCHOBHBIE IOJOXKEHHUS COBPEMEHHON KJICTOUYHOM
TEOPUHU.

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

JleMoHCTpanumn

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

Tabmuubl u cxembl: «CBETOBON MHKPOCKOID, «DIEKTPOHHBIM MUKPOCKOID»,
«HcTopus pa3BUTUSA METOJO0B MUKPOCKOIIUIY.

OOopyoBaHue: CBETOBOM MHUKPOCKON, MHKpPOIpENapaThl pPacTUTEIbHBIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIETOK.

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

Tema 4. Xumuueckasi Opranu3anms KJICTKH

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

Opranunyeckne BelIeCTBAa KIETKA. buonormyeckue mnonuMmepsl. benkwu.
AMUHOKHUCIOTHBIA cocTaB 0enkoB. CTpyKTyphl OenkoBoi Mosiekydibl. [lepBuunas
CTpyKTypa Oenka, HenTuaHas CBs3b. BTopuuHas, TpeTHuHas, YeTBEpTUYHAS
cTpykTyphl. [lenatypamus. CpoiictBa OenkoB. Kiaccudpukauus Oenkos.
buonornyeckue Qpynkiuu 6enkoB. IIpuonsi.



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

Jlununer. M'mapodunbHO-THAPOGOOHBIE CBOMCcTBa. Kitaccudukaiys TUIuI0B.
Tpurnuuepunbl, QocPoaunuasl, BOCKH, cTepouibl. buomornueckue QyHKIUU
aunuoB. OOme cBOWCTBa OMOJIOTHYECKIX MEMOpaH — TEKY4YeCTh, CIIOCOOHOCTH K
CaMO3aMbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hyxnennosesie kucnotsl. JJHK um PHK. CrpoeHne HyKIEHHOBBIX KHCIIOT.
Hyxneorunpl. Ilpunnun komruiementapuoctu. Ilpasuno Yapradda. Crpykrypa
JAHK — nBoiinast cniupans. MectoHaxoxaeHue u ouonorndeckue Gpynkuun JITHK.
Bunel PHK. ®yukunu PHK B kitetke.

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

CrpykrypHas Ouojorusi: OMOXUMHUYECKHE U OMO(pU3NYECKUE HCCIIEA0BaHUS
COCTaBa U MPOCTPAHCTBEHHOW CTPYKTYphl OuOMOJEKyd. Moodenuposarnue
CMPYKmMypsl U QYHKYU OUOMONEKVI U UX KOMNIeKkco8. KomnvromepHulil ousaiin u
Opeanuyeckull cuHme3s OUOMOJEKYN U UX HENPUPOOHBIX AHANO208.

JleMoHCTpanumn

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

[unarpammer:  «PacnpeneneHne XUMHUYECKHX DJJIEMEHTOB B HEXHUBOU
npupoe», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOIEY.

Tabnuiel u cxembl: «lleproguueckass TabMWIa XUMUYECKUX DJIEMEHTOBY,
«CTpoeHue MoOJIeKyJbl BOJbI», «BemiectBa B coctaBe opraHuzmoBy, «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€IKOBON MOJIEKYINb», «CTpoeHUuE MOJIEKYI
yrieBoaoBy, «CTpoeHre MoyieKyn JHUnuaoBy», «HyKIEeMHOBBIE KHUCIOTBI»,
«Ctpoenue Monekyasl ATO».

OOopynoBaHue: XUMUYECKasl MOCYAa U 000PYI0BaHUE.

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

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

Tema 5. CTpoenue u GQyHKINH KJIETKH

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



CrtpoeHure npoKapuoTUYECKOi KieTku. KierouHas creHka OakTepuil u apxeil.
Oco0eHHOCTH CTpOEHHUs] TeTepoTpO(PHON U aBTOTPOPHON MPOKAPUOTHUECKUX
KJIETOK. MeCTO U poJib IPOKapHOT B OMOLIEHO3aX.

Crpoenue U (GYHKIMOHUPOBAHUE AYKapUOTUYECKOU KJIETKHU.
[lnazmatuueckass wmemOpana (riazmanemma). CTpykTypa IIa3MaTHUYeCKOU
MeMOpanbl. TpaHcIOpT BEWIECTB Yepe3 IIa3MaTUYECKy0 MEMOpaHy: NacCHUBHBIN
(muddy3usa, obneru€énnas auddys3us), aKTUBHBIM (NEPBUYHBIA W BTOPHUYHBIH
aKTUBHBIK TpaHcropT). IlomymponunaeMmocth MeMOpanbl. PabGoTta HaTpuid-
KaJIMEBOI'0 Hacoca. DHJOIMTO3: MUHOLMTO3, (paromuTo3. Dk301uTo3. Kinertounas
creHka. CTpykTypa U QyHKIMH KIETOYHON CTEHKU PACTEHHM, TprOOB.

[uromnasma. [{urozomns. [utockener. [[Buxxenue nuroraazmbl. OpraHou bl
kieTkdn. OnHOMeMOpaHHBIE OpPraHoubl KIETKU: JHAOIUIa3MAaTHYeCKas CeTh
(OIIC), anmapar I'ompmxu, JTU30COMBI, UX CTpoeHHE M (yHKUMHU. B3aumocBs3b
OJTHOMEMOpaHHBIX OPraHOUAOB KiIETKH. CTpOeHHE TpaHyJIpHOTO PETUKYIyMa.
Mexanusm nanpaenenus 6eakos 6 IIIC. CuHTe3 pacTBOpuUMbIX OenkoB. CHHTE3
KJIETOYHbIX ~ MeMOpaH. [maakuil  (arpaHyisipHbIA)  SHAOIUIA3MATHYECKUI
petukynyM. CekperopHas QpyHkuus anmnaparta ['onbmxu. Moougurkayus 6enkos 6
annapame [onvoxcu. Copmuposka 6enxkos 6 annapame [ onvoxcu. Tpancmopt
BEILECTB B KJIETKE. Bakyosn pacTuTenbHbIX KiIeToK. Kietounslii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpPraHOMJBI  KIJIETKM:  MHUTOXOHJPHH,  IUIACTHJBIL.
IIpoucxoorcoenue mumoxonopuu u niacmuo. Cumouocenes (K.C. Mepeoickosckuii,
JI. Mapeynuc). Ctpoenne W (QyHKIUMHW MHUTOXOHIpuM u ruiactun. [lepBuunsie,
BTOPUYHBIE U CIIOXKHBIE  IJIACTUABl  (OTOCHUHTE3UPYIOUIUX  IYKApPHUOT.
XJI0pOILIACThI, XPOMOIIACTHI, JIEUKOIUIACTHI BBICIIMX PACTEHUMN.

HememOpanHnbie opraHonabl kiaeTku CTpoeHue U (PyHKIIMM HEMEMOpPaHHBIX
OpraHoOUJI0B KJIETKH. Pubocompl. Ilpomescymounvie Gunamenmeo.
MuxkpodunamenTsl. Axkmunosvie Muxkpoguiamenmol. MBbIlIEUHbIE  KIIETKH.
Axmunogvle KOMNOHenmbl Hemblueunblx Kiemok. MukpotpyOouku. Knetouynslit
ueHtp. CrpoeHne W JBWKEHUE JKTYTHUKOB U pecHUYeK. MHUKpOTpyOOUKH
uuToruiasmel. LleHTpuons. benku, accoyuuposaunmvie ¢ MUKpopuiameHmamu u
muxpompybdboukamu. MomopHvie 6enku.

SAnpo. OGonouka siipa, XpOMaTUH, KapHoIlia3Ma, SAPBIILIKH, UX CTPOCHHUE U
byakuun. SnepHpiii 0enkoBBIM MaTpuKc. [IpocTpaHCTBEHHOE paCIONOXKEHUE
XpOMOCOM B HWHTeppa3HOM sifipe. Idyxpomamuu u cemepoxpomamui. benku
XpoMaTUHA — THUCTOHBI. /{uHamuka s0epHou 00010uKku 6 mumose. Aoephbiil
Mpaxcnopm.

Kinierounble BkitoueHusi. CpaBHUTENIbHAS XapaKTEPUCTHKA KIETOK 3YKapUOT
(pacTUTETBHOM, )KUBOTHOM, TPUOHON).

JemoHcTpanuu



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

Tabmuubr u cxembl: «CTpoeHUE DYKApUOTHUECKOW KiIeTkm», «CTpoeHme
JKUBOTHOM  KJeTKW», «CTpoeHHe  pacTUTENbHOM  KieTku», «CtpoeHue
MUTOXOHAPUNY, «A1po», «CTpoeHHEe MPOKAPUOTUYECKOMN KIETKI.

O6opyioBaHuEe: CBETOBOM MHKPOCKON, MHKpPOIpEnapaTbl pPacTUTENbHbIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaThl OaKTepUaIbHbIX KIETOK.

Jlabopatopnass padora «l3yueHue CTpPOEHHSI KIETOK pa3IMYHBIX
OpTaHU3MOB.

IIpakTHueckasi padora «l3yueHue CBOMCTB KJIETOUHOH MEMOpaHbBD».

JlabopaTopnasi padora «lccnegoBaHue IIa3MoNIM3a W JACIUIA3MOJU3a B
PACTUTEIIbHBIX KIIETKaX».

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

Tema 6. O0OMeH BelecTB M NpeBpalleHNe JHEPTHH B KJIETKe

ACCUMUJIISALINS U TUCCUMIISIITUS — JIBE€ CTOPOHBI MeTaboau3ma. Tumnbsl ooOMeHa
BEILIECTB: aBTOTPO(HBIN M reTepoTpodHBIM. YyacTue KUCIOpoJa B OOMEHHBIX
npoleccax. OJHepreruueckoe obOecrnieueHre KieTku: mnpeBpamieHue AT B
OoOMeHHBIX Tpolieccax. DepMEHTATUBHBIN XapakTep peakiuid KJIETOYHOTrO
Merabonu3ma. DepMeHThl, UX CTPOCHHME, CBONCTBA W MEXAaHHU3M JICHCTBUS.
Kodepmentsl. Otinuusi pepMeHTOB OT HEOPraHMYECKUX KaTaJIu3aTOpoB. benku-
aKTUBATOPbl U OENKU-UHTUOUTOPHI. 3aBUCUMOCTb CKOPOCTH (PepMEHTATHBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBIA CHHTE3 OPraHUYECKUMX BEIIECTB B KIETKe. DOTOCHHTES.
AHOKCcucenHbIll U OKcuceHHblll pomocunmes y baxmepui. Ceemocoouparoujue
nuUSMeHmovl U NUSMEHMbl PeakyuoHHo2o yeumpa. Ponb XJIOpOImIacToB B Mpouecce
dotocunTe3a. CBeToBas u TeMHOBas Gasbl. Pomoodvixanue, Cs., Cq. u CAM-munor
gdomocunmesa. IlponyktuBHOCTh (hoTOCHHTE3a. BrusHue pa3nuuHbx (HakTOpoB
Ha CKOpPOCTh (poTocHHTEe3a. 3HaUeHHe (POTOCUHTE3A.

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

AHaspoOHbIe opranu3Mbl. Bugsl Opoxenus. I[IpoaykTel OpokeHHS U HUX
WCIIOJIb30BAaHUE YEJIOBEKOM. AHA’pOOHbIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJOTUH U BO30YAUTEIHN OOJIe3HEH.

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

buonornueckoe OKHCIEHNE, WA KIETOYHOE JbIXaHUE. PO MUTOXOHIpUN B
npoiieccax ouonornyeckoro okucnenus. [{uknmnueckue peakimn. OKUCIUTEIEHOE
bochopunupoBanue. Ouepeus memoOpaHHo20 epaduenma npomonos. Cunmes



AT®D: paboma npomonuou ATD-cunmaszwi. IlpeumyinecTBa a’poOHOTO IMyTH
oOMEeHa BeIecTB mnepes aHa3pOOHBIM. DPHEKTUBHOCTH YHEPTETUIECKOTO OOMEHA.

JleMoHCTpanun

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

Tabmuibr u cxeMbl: «DOTOCHHTE3Y», « JHEPreTHUECKUl 0OMen», «brocunTes
oenka», «CtpoeHune pepMeHTa», « XEMOCHUHTE3Y.

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

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

JlaGopaTtopnas pabora «U3ydeHue (¢EepMEHTATUBHOTO paCIlEIICHHS
MEPOKCH/IA BOJIOPO/Ia B PACTUTENBHBIX U dKUBOTHBIX KIIETKAX).

Jlabopatopuass paGora «CpaBHeHue mporeccoB  ¢GOTOCHHTE3a U
XEMOCHHTE3a».

JlabGopaTopHnasi padora «CpaBHEeHHUE MPOIECCOB OPOKECHUS U ABIXAHUS.

Tema 7. HaciencrBennasi uHgopmanus 4 peaju3anus eé B KiIeTKe

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

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

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

Bupycbl — HekiieTouHble (hOPMBI )KU3HU U O00UTaTHBIC Mapa3uThl. CTpoeHue
IPOCTBIX U CIOXHBIX BUPYCOB, PETPOBUPYCOB, OaKTepruoparoB. KusHeHHbIll YUK
JHK-cooepocawux eupycos, PHK-cooepocawux eupycos, 6akmepuoghazos.
Obpamuas mpanckpunyus, peeepmasd, UHmezpasda.

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

Buoungopmamuxa: unmezpayus u ananus donvuux maccugog («bigdatay)
CMpPYKmMypHuIX Ouonocudeckux oannwlx. Hanomexnonoeuu 6 ouonozuu u meouyuHe.
Ilpoepammupyemvie pynkyuu 6eakos. Cnocodwl 00cmasKu 1eKapcms.



JleMoHCTpanun

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

Tabmuubr u cxembl: «brocunTes O6enkay, «['eHeTHdeckuit Kom», «BUpyCh»,
«baktepuodarm.

IIpakTnueckas padora «Co3naHue MOAEIH BUPYCAY.

Tema 8. ZKu3HeHHbIN HUKJI KJICTKHU

Knerounslii 1wk, ero mepuoabpl W peryisnusa. Mutepdaza u MUTO3.
Oco0OeHHOCTH TpolieccoB, MpoTekalIux B uHTepdaze. [loaroroBka KIETKH K
nenenuro.  [IpecunTteTndyeckuii  (MMOCTMUTOTUYECKHUI),  CHHTETHYECKHH U
MOCTCUHTETUYECKUH (MPEMUTOTUUYECKUI) IEPUOIbI UHTEP(DA3HI.

Martpuunbii cunres JIHK — perumkanupa. [Ipuanuner perumkanuu JIHK:
KOMIUJIEMEHTAPHOCTh,  IMOJYKOHCEPBATHUBHBIA  CHUHTE3, AHTUNAPAJUIEIbHOCTD.
Mexanusm permmkanuu JTHK. Xpomocombl. CTpoeHue xpomocoM. Termomepsl u
TeroMepaza. XPOMOCOMHBIM Ha0Op KIETKH — KapuOTHUIl. JIUTJIOWIHBIA W
rariouaHbeli  HaOOpel  XpomocoM. ['oMonorumusnsle xpoMocombl. [lojoBbie
XPOMOCOMBI.

[enenne xmetkn — wmutTo3. CTaguy MHUTO3a MU MPOUCXOIAIINE B HUX
nporeccel. Tunbel Muto3a. KapuoknHe3 u nuToknHe3. buosiormdueckoe 3HaueHUE
MHTO3a.

Perynsumuss murotndeckoro nmkiaa kiuetku. [Iporpammupyemas KieTodyHas
rudeb — anomnTo3.

Knerounoe sapo, XpoMocombl, (DyHKIMOHAIbHAs TeHOMHKA. Mexanusmuol
npoaughepayuu, oughgpepenyuposku, cmaperus u eubenu kKiemok. «lLlugposas
KiemKkay» — ououngopmamuyeckue mooeau QyHKYUOHUPOBAHUS KIeMKU.

JleMoHCTpauumn

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

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

JlaGoparopnass  padora  «l3ydeHue  XpoMOCOM  Ha  TOTOBBIX
MHKpOIpenapaTax.

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

Tema 9. Crpoenue u GyHKIMH OPraHM3MOB

buonoruueckoe pazHooOpasue OpPraHu3MOB. OHOKJIETOYHBIE,
KOJIOHHAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOEHHOCTH  CTPOGHHUS U JKU3HENCSITEIBHOCTH  OJIHOKJIETOYHBIX
opranu3MoB. baktepumu, apxeu, OJHOKIETOYHbIE TPUOBI, OJHOKJIETOUYHBIC
BOJIOPOCIH, APYTHU€ NPOTUCTHI. KOJIOHUAIBbHBIE OPTaHU3MBI.



B3anMoCBs3p 4YacTe€ MHOTOKJIETOYHOIO OpraHu3Ma. TKaHW, OprasHbl H
cucTeMbl opranoB. Opranusm kak enuHoe uesnoe. ['omeocras.

Tkanu pacreHunid. TuIbl pacTUTENBHBIX TKaHEW: oOpa3oBaTelbHad,
MOKPOBHAs, MPOBOJSAIIAs, OCHOBHas, MexaHuWdyeckas. OCOOEHHOCTH CTpOECHUS,
GyHKUMNA U PacofIOKEHUs TKaHEH B OpraHax pacTeHUH.

TkaHM XKUBOTHBIX M YEJOBEKA. THWIIBI KUBOTHBIX TKAHEH: SMUTEIUAJTIbHAS,
COCMHUTENbHAs, MbllIeyHas, HepBHas. OCOOEHHOCTHM CTpPOeHHUs, (PyHKUMNA H
pacIoaoKeHUsl TKaHEH B OpraHax KUBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHble M TI'€HEpaTUBHBIE OpraHbl pacTeHuid. OprasHbl u
CHUCTEMBI OPTaHOB JKMBOTHBIX U yejoBeka. OyHKIMK OPraHOB U CUCTEM OPTaHOB.

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

JIBmkeHne  opraHu3MoB. JIBH)KEHHME  OJHOKJIIETOYHBIX  OPraHU3MOB:
amME0OUTHOE, KTYTUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PACTEHHI:
TPONU3Mbl M HACTUU. JIBM)KEHWE MHOTOKIIETOYHBIX >XMUBOTHBIX M YEIIOBEKA:
MbllIeyHas cucreMa. Peduiekc. CkeneTHble MBIIIIBI U UX padoTa.

IIutanne opranuzmoB. IlorjomeHue BOABI, YIJIEKMCIOIO Ta3a W
MHHEPAJIBbHBIX BEUIECTB pacTeHUsIMU. lIuTaHue KUBOTHBIX. BHYTpUIIOIOCTHOE U
BHYTPUKIIETOYHOE NUIIEBapeHue. lIuTaHne NMO3BOHOYHBIX XWUBOTHBIX. OTHENBI
MUIIEBAPUTENBHOIO TpakTa. I[lnmeBapurenbHble kenme3bl. [lnmmeBaputenbHas
CHUCTEMA YEJIOBEKaA.

Jpixanue opranu3MoB. JIpixanue pacteHuil. Jlpixanue xuBOTHBIX. [{uddy3us
ra3oB 4epe3 NOBEPXHOCTh KIETKU. KoxHoe npixanue. /pIxarenbHas MOBEPXHOCTD.
KabepHoe u nérouHoe apixaHue. J(pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE  YCIOKHEHUE CTPOEHUS JIETKMX TO3BOHOYHBIX JKHBOTHBIX.
JlpixaTenpHass cucrema 4esioBeka. MeXaHu3M BEHTWISIUUU JETKUX y MTHUL U
MieKonuTaomux. Perynsmus apixanus. JlprxatenbHbie 00bEMBI.

TpaHCIIOPT BEIIECTB y OPraHU3MOB. TPaHCIOPTHBIE CUCTEMBI PACTECHHI.
TpaHcropT BemecTB y KUBOTHBIX. KpoBeHOCHas cucrema W €€ OpraHsbl.
KpoBeHocHass cucTteMa IIO3BOHOYHBIX JKMBOTHBIX M denoBeka. Cepaue,
KPOBEHOCHBIE cOCylIbl M KpoBb. Kpyrum KpoBooOpamieHus. OBOJIOLHUOHHBIE
YCIIOKHEHHUS CTPOEHUSI KPOBEHOCHOM CHUCTEMBbI MMO3BOHOYHBIX KMBOTHBIX. PaboTa
ceplla v €€ peryJisius.

Beigenenue y opranu3mMoB. Beimenenue y pacteHuid. Beigenenue y
KUBOTHBIX. CoKpaTuTenbHble Bakyonu. Opradbl BblaesieHus. DPuinbTpanus,
CEKpelus U 00paTHOE BCACHIBAHME KaK MEXaHU3Mbl PabOThI OPTAHOB BBIJICICHUS.
CBs13b MMOJIOCTH T€JIa C KPOBEHOCHOW M BBIICIUTENIBHON cucTeMamu. Briienenue y



MO3BOHOYHBIX JKMBOTHBIX M uenoBeka. [louku. Ctpoenne u (pyHKIIMOHMpPOBAHUE
HeppoHa. OOpazoBaHUE MOYH Y YETIOBEKa.

3ammTa y OpPraHu3MOB. 3allldTa y OJIHOKJIIETOYHBIX OpraHu3mMoB. CHopsl
OakTepuil M UUCTHI MNPOCTEHIIMUX. 3aluTa Yy MHOTOKJIETOYHBIX pacTEHUM.
Kyrtukyna. CpeacTsa macCUBHON M XUMUYECKOU 3a1UThl. OUTOHIUIBI.

3ammTa 'y MHOTOKJIETOUYHBIX >KUBOTHBIX. [IOKpOBBI M HUX MPOU3BOAHBIC.
3ammra opraHm3Ma OT Oojie3Her. MiMmyHHas cuctema yenoBeka. KileTouHbId U
I'YMOpaJbHBIH UMMYHHUTET. BpOXIEHHBIM W TPUHOOPETEHHBIM crieruduuecKuii
UMMyHUTET. Teopust KIOHaIbHO-celeKkTuBHOro ummyHnutera (I1. Dpnux, @. M.
bepuer, C. Tonerasa). BocnanurenbHble OTBETHl OPraHu3MoB. Posib BpOKIEHHOTO
UMMYHUTETA B Pa3BUTUU CHCTEMHBIX 3a00JICBaHU.

Pazmpaxxumocte ©  perynsiuuss |y OpraHm3MoB. PazgpaxumocTts y
OJIHOKJIETOYHBIX OpPraHu3MoOB. Takcuchl. Pa3zgpakuMoCcTh W perymdanus y
pactenuii. PocToBble BeniecTBa U UX 3HAYCHHUE.

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

['ymopanbpHas peryisinus W >HAOKPUHHAs CHCTEMA UBOTHBIX U YEJIOBEKA.
JKenespl HSHOOKPMHHOM CHUCTEMBI M WX TOPMOHBL. JleWiCTBHE TOPMOHOB.
B3auMoCBA3bp HEPBHOW M SHIOKPUHHOW cucCTeM. [ umoTtaiamo-runogusapHas
CUCTEMA.

JemoHcTpanuu

[Toptper: U. 11. I1aBnos.

Tabmuupel u cxembl: «OIHOKJIETOUYHBIE BOJOPOCIH», «MHOTOKIETOYHBIC
Bojopocim», «bakrepum», «lIpocreimme», «Opranbl LBETKOBBIX PacTEHUN,
«CuctemMbl OpPraHoB TO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «TkaHu pacreHuit», «KopueBbie cuctembry, «CTpoeHue cTedisy,
«CTpoeHue NHCTOBOM IUIACTUHKM», «TKaHM KUBOTHBIX», «CKEIET 4YeloBEKay,
«IImmeBapurensHas cucrema», «KpoBeHocHas cucrema», «JlpixarenbHas
cucrema», «HepBHas  cucrema», «Koxa», «Mpimeunas  cucremay,
«BpraenurenbHas cucteMa», «IHIOKpUHHAs cuctemay, «CTpOeHHE MBIIIIbDY,
«Ammynurer»,  «Kuiieuynomonoctusle», «CxeMa  MUTAaHUS  PACTECHUN»,
«KpOBEHOCHBIE CHCTEMBI TMO3BOHOYHBIX KUBOTHBIX», «CTpOEHHE THIPBIY,
«Ctpoenue minaHapumn», «BHyTpeHHee CTpoeHHe HO0KIEBOro uepBsi», «HepBHas
cuctema poeioy, «HepBHas cucrema rymku», «HepBHas — cucrtema
npecMbikatomuxcs»,  «HepBHas  cucrtema  ntumy, «HepBHas — cuctema
MIIeKonuTaromux», «HepBHas cucrtema yenoBekay, «Pedmexcy.



OOopynoBaHHE: CBETOBOM MHUKPOCKON, MHKpPOIpEnaparsl OJHOKJIETOYHBIX
OpraHMW3MOB, MUKPOIpPENapaTbl TKAaHEH, PAaKOBUHBI MOJUIIOCKOB, KOJUJICKIIMU
HACEKOMBIX, UIJIOKOXXHUX, *UBbIE AK3EMIUIIPbl KOMHATHBIX PACTEHUM, repOapuu
pacTeHWil pa3HbIX OTACJIOB, BIAXHBIE NpenapaTbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJET YEJIOBEKa,
00OpyIOBaHUE JJISl IEMOHCTPALlMK TOYBEHHOTO U BO3YIIHOTO MUTAHUS PACTEHUH,
pacieruieHus Kpaxmana U OeNKoB Mo 1edcTBUeM (epMEeHTOB, 000pyI0BaHUE AJIs
JEMOHCTPALUK OMBITOB MO U3MEPEHUIO )KU3HEHHOW EMKOCTH JETKUX, MEXaHU3Ma
JbIXATENbHBIX JBUKEHUHN, MOJIEIIM TOJIOBHOTO MO3ra Pa3JINYHbIX )KUBOTHBIX.

JlaGopaTopHasi pabora «/3ydeHrue TKaHEel paCTCHUIN».

JlaGopaTopHasi padora «3yueHne TKaHel >KUBOTHBIX».

JlaGopaTopHasi padora «/3yueHne opraHoB IIBETKOBOT'O PACTCHUS».

Tema 10. PazMmHokeHUe U pa3BUTHE OPraHU3MOB

@dopMbI pa3MHOKEHHS OpPraHu3MoOB: Oecrosnoe (BKIIOYas BEreTaTUBHOE) U
nosioBoe. Buael  0ecronoro  pa3MHOXKEHHUSA:  IOYKOBAaHUE,  CIOPYISLUS,
(dbparmMeHTanus, KIOHHPOBaHUE.

[TonoBoe pa3zmuHoxkeHue. [lonoBeie kineTku, win rameTtel. Meio3. Craauu
Mmeiio3a. [loBegenune xpomocoM B Meito3e. Kpoccunrosep. buonornueckuii cMbici
Melo3a M IOJIOBOrO Iporecca. Meio3 M €ro Mecro B >KM3HEHHOM IMKIIE
OpraHU3MOB.

[IpenzaponeiieBoe pasBurue. ['amerorenes y suBOTHBIX. [10510BBIE KeENE3bI.
OOpazoBaHue U pa3BUTHE MOJOBBIX KIeTOK. Cnepmarorenes u oorene3. CtpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBOpeHHe U SMOPHOHAIIBHOE Pa3BUTHE JKUBOTHBIX. CHOCOOBI
OIUIOJOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NuauBryaibHOE pa3BUTHE OPraHU3MOB (OHTOreHE3). DMOPHOJIOTHS — HayKa
O Pa3BUTUHU OpPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOTIOSUL.
Konyenyuss mopgocenos u moodenu mopghoeenesa. Craguu 3MOpHOreHe3a
XKUBOTHBIX (Ha mnpumepe Jsarywku). JpoOnenwe. Tumbel  apoOeHus.
Jlemepmunuposannoe u HedepmuHuposannoe Opobaenue. bnacmyna, munvl
onacmyn. OCOOCHHOCTH JPOOJICHUST MIIECKOMMUTAIOMIUX. 3apOJABIIICBBIC JUCTKU
(racTpynsinius). 3aKiajKa OpraHOB M TKaHEW M3 3apOJIbIIIEBBIX JIUCTKOB. B3anmHuoe
BIUSHAE 4YacTell pa3BUBAIOIICTOCS 3apojbliia (SMOpPHOHATLHAS WHIYKIINS).
3aknajka IUTaHAa CTPOEHMSI JKMBOTHOTO KaK  pPE3yJbTaT HEpapXUUYECKUX
B3aMMOJICUCTBUII TeHOB. BriusiHue Ha 5MOpHOHANBHOE pa3BUTHE Pa3TUUYHBIX
(bakTOpOB OKpPY>KAIOIIEH CPEJIbI.

Poct u pasButne xuBOTHBIX. I[locTamOpuoHanpHBI mepuoa. llpsmoe wu
HempsiMoe pas3BuTue. Paszputue ¢ wMeramopdo3oM y OECMO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. bHoJiorMdyeckoe 3HAUY€HHE MPSMOTrO U HEMPSMOIo



pPa3BUTHS, UX PACIPOCTPAHEHUE B MPUPOAE. Tumbl pocTa KUBOTHBIX. DaKTOPHI
PETYISAIMU POCTA JKUBOTHBIX U YenoBeka. CTaauu mocTIMOPHOHATBHOTO Pa3BUTHS
y )KMBOTHBIX U uesioBeka. [leprnoasl oHToreHesa uenoBeka. CTapeHue U CMEpPTh Kak
OMOJIOTUYECKUE MPOIIECCHI.

PasMHoxeHne u paszputue pacteHuil. ['amerodutr u cropodur. Meiio3 B
KU3HCHHOM TMKJIe pacTeHuil. (OOpa3oBaHue crmop B TMporecce Menosa.
['amertorenes y pacteHud. OIUIOAOTBOPEHUE M PA3BUTHE PACTUTEIbHBIX
opraHu3MoB. J[BoitHOE OIJIOJIOTBOPEHME Y IBETKOBBIX pacTeHuil. OOpa3zoBaHue u
pa3BUTHE CEMEHU.

MexaHu3MBbl pETYISLIUA OHTOT€HE3a Y PACTEHUN U )KUBOTHBIX.

JleMoHCTpanumn

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

Tabmuubr u cxembl: «BereratuBHoe pasMHOkeHHe», «Tumbl Oecrmosoro
pasMHOXeHUsA», «Pa3zMHOXKEHHE XIIaMUIOMOHAIb», «Pa3MHOXKEHHE OJBIIICHBI»,
«Pa3MHO)eHue TuApbD), «Menosy, «XpoMocoMbly, «l'amerorenesy», «CTpoeHue
ANIEKIETKH U criepMaTo3oniay, «OCHOBHBIE CTaauU OHTOreHe3a», «lIpsmoe u
HenpsiMOe pa3BuTue», «Pa3Buthe wmaickoro xyka», «Pa3Butue capanumy,
«Pa3Butne nArymkn», «JlBOMHOE OIUIOJOTBOPEHHE Y LBETKOBBIX PACTECHUI,
«CTpoeHue ceMsiH OJTHOJOJIbHBIX U JBYAOJIbHBIX PACTCHUIN», «KU3HEHHBIN LUK
MOPCKOM  KamyCTbD», <« KM3HEHHBIM UHKI MXa», <« KHU3HEHHBIA  IUKI
ManopOTHUKAY, « KU3HEHHBIN LIUKJI COCHBD.

OO6opyioBaHHE: CBETOBOM MHUKPOCKON, MHUKPOMpENapaThl SHIEKICTOK U
CIIEpMaTO30U10B, MOJAENb «L{UKI pa3BUTHS JIATYILIKI.

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

IIpakTuyeckasi padora «BrplsiBIeHME NOPU3HAKOB CXOACTBA 3apOJbILICH
ITO3BOHOYHBIX KUBOTHBIX).

JlabopaTtopnasi padora «CTpoeHHE OpraHoB pPa3MHOKEHHUS BBICIINX
pacTeHu».

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

Hcropust cTaHOBICHUS M pPa3BUTHS TEHETUKM Kak Hayku. PabGoter T
Mengens, I'. ne @puza, T. Moprana. Poinb oTeueCTBEHHBIX YYEHBIX B Pa3BUTHUH
renetuku. Pabotel H. K. KonbsuoBa, H. Y. Basunora, A. H. benozepckoro, I'. JI.
Kapnieuenko, FO. A. ®ununuenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHbBIE TEHETUYECKHUE TMOHSITUS U1 CUMBOJIBL. | OMOJIOTMUHBIE XPOMOCOMBI,
aJUIeJIbHBIE TEHBbI, aJbTCPHATUBHBIE NPU3HAKK, JOMUHAHTHBIA WU PELECCUBHBIN
MPU3HAK, TOMO3UT0Ta, TETEPO3UTOTA, YUCTAS! JIMHUS, TUOPHUIbI, TEHOTHUII, (PEHOTHIL.



OCHOBHBIE ~ METOJBI ~ TEHETUKH: THOPUIOJOTUYECKHMA,  IUTOJIOTHYCCKUH,
MOJIEKYISAPHO-TEHETUYECKHM.

JleMoHCTpanun

[Toptpetsl: I'. Mennens, I'. ne ®@pus, T. Mopran, H. K. Konsuos, H. H.
BasunoB, A. H. benosepckuii, I'. [[. Kapneuenko, 0. A. ®ununuenko, H. B.
Tumodees-PecoBckuii.

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

Jlabopatopuass paGora «Jlpozoduna Kak OOBEKT T'€HETHUUYECKHX

VICCJIEIOBAHUI.
Tema 12. 3aKoOHOMEpPHOCTH HACTEACTBEHHOCTH
Monorubpunnoe ckpemmBanue. IlepBbiii 3akoH MeHaens — 3aKoH

ennHOoO00pa3us THOPUIOB MepBoro nokojeHus. [IpaBuno nomuHupoBanus. Bropoii
3aKOH MeHnaenss — 3aKOH pacUICIUICHUs IPU3HAKOB. L{UTosIornyeckre OCHOBBI
MOHOTHOPHUIHOTO CKpeluBanus. [ unoresa 4ucToTh ramer.

AHanmsupyomiee ckpemuBanne. [[poMeKyTOUHBIM XapaKTep HAcleI0BaHUS.
Pacuierienre mpru3HaKkoB MPY HEMOJIHOM JOMUHUPOBAHUM.

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

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

['eHeTuka nojia. XpoOMOCOMHBIM MEXaHU3M OMpPEAECICHUS Mojia. AYTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbBII M TreTeporamMeTHbId I0J. ['eHeTuueckas
CTPYKTYpa IOJOBBIX XpoMocoM. HacnenoBanne Npru3HaKkoB, CHEMVIEHHBIX C ITOJIOM.

['enoTun kak uenoctHas cucrema. [neroTponusi — MHOKECTBEHHOE JECUCTBUE
reHa. MHOXECTBEHHBI ajuienu3M. B3anMoAencTBUE HEAUIEIbHBIX TI'E€HOB.
KommnementapHocts. Onuctas. [lomumepus.

['eHETMYECKUIT KOHTPOJIb PAa3BUTHS PACTECHUMN, XUBOTHBIX M YEJIOBEKa, a
Takke (PU3NOJIOTUYECKUX TMPOLIECCOB, TMOBEJACHUS M KOTHUTUBHBIX (DYHKIIUI.
['eHeTHUECKE MEXaHU3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOJICUCTBUS «XO35IMH
— Tapa3uT» U «XO3IMH — MHUKpOOMOM». ['eHeTHdyeckue acmeKThl KOHTPOJS H
W3MEHEHHS HACJIEICTBEHHON MH(OpPMAIIUU B TIOKOJICHHUSIX KJIIETOK U OPTaHU3MOB.

JdemMoHcTpanuu

IToptpersl: I'. Mennens, T. Mopras.

Tabmuibr u cxemsl: «IlepBoiii 1 BTOpoil 3akoHbl Menaens», « Tpetuit 3axoH
Mennens», «AHamu3upyollee CcKpeluBaHue», «HemomHoe QOMUHHUpPOBaHHEY,
«CrernyieHHOe HacleIoBaHWe TPU3HAKOB Y Jpo30duibl», «l'eHeThka TmoJay,



«Kapuotun uenoseka», «Kapuotun apozodpunby, «Kapuotum OTHIBD,
«MHOXECTBEHHBIN allJIeIu3M», «B3auMo1eiicTBUE T€HOBY.

O6opynoBaHue: MoOJeNb JJisl  JIEMOHCTpPAllMM 3aKOHOB  €IMHO00pa3us
rUOpHUIOB TIEPBOTO TIOKOJICHUS M pPAcCHICIUICHUS MPU3HAKOB, MOJEIb s
JICMOHCTpAllUM 3aKOHA HE3aBUCHMMOTO HACJIEAOBAaHMUSI IMPU3HAKOB, MOJIECIb JJIA
JIEMOHCTPAllMM CIEIUICHHOTO HACJIEIOBaHUs MPHU3HAKOB, CBETOBOW MMKPOCKOII,
MUKpornpenapar: «JIpozodumnay.

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

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

Tema 13. 3aK0HOMEPHOCTH N3MEHYUBOCTH

B3aumoneiictBue reHOTHMIA W cpenbl Ipu  ¢GopMHUpOBaHUU (EHOTHIIA.
N3MeHYnBOCTh MpU3HAKOB. KauecTBEHHbIE M KOJWUYECTBEHHBIC MpPU3HAKU. BUabI
W3MEHYMBOCTH: HEHACIICACTBEHHAS U HACJICACTBECHHAS.

MopaudukanuonHas U3MeHYUMBOCTb. Ponb cpeasl B (hopMUpOBaHUU
MOAM(PUKALMOHHON M3MeHunBocTH. HopMa peaknuu npusHaka. BapuanyoHHbBIN
psan u BapuanmonHas kpuBas (B. Horanncen). CpoiicTBa MOau(UKAITMOHHON
W3MEHYMBOCTH.

['eHoTHNIMYECKAs M3MEHUYMBOCTh. CBOMCTBA T€HOTUINYECKON N3MEHYMBOCTH.
Buapl reHOTUNTHYECKOW N3MEHUMBOCTH: KOMOMHATUBHAS, MyTalldOHHAs.

KomOuHaTuBHas W3MEHYMBOCTH. Mei03 M TMOJIOBOM IIPOIIECC — OCHOBA
KOMOWHATUBHON M3MEHUYNBOCTH. POJIb KOMOMHATUBHON M3MEHUYNBOCTHU B CO3MaHUU
TCHETUYECKOr0 pa3Ho00pa3us B Mmpejieiax OTHOr0 BUIA.

MyTanmonHas M3MEHYMBOCTh. BuHIBI MyTanuil: TE€HHBIE, XPOMOCOMHEIE,
reHoMHble. CIOHTaHHBIE W  MHAYUUPOBAHHBICE MyTallMud. SnepHble U
UTOIUIa3MaTuYeckue myTanuu. CoMaTUYEeCKUE U TMOJIOBble MyTaluu. [IpuunHbI
BO3HUKHOBEHUS MyTalnuyd. MyTareHbl W WX BIHWSHUE Ha OpPraHU3MBL.
3aKOHOMEPHOCTH MYTAIMOHHOTO TMpoIecca. 3aKOH TOMOJIOTMYECKUX PSIOB B
HacienctBeHHo u3MeHunBoctu (H.W. BaBunoB). BHednepHass U3MEHUMBOCTh U
HACJIEJCTBEHHOCTb.

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

JdemMoHcTpanuu

IToprpersl: I'. ne @pus, B. Moranucen, H. 1. Basunos.

Tabmuet w cxeMbl: «Buasl  um3MmMeHUMBOCTHY», «MoauduKamoHHas
U3MCHYHUBOCTHY, «KomOnHaTnBHas U3MECHYHUBOCTHY, «Meiio3y,
«OmnogoTBopeHuey, «I eHeTnueckue 3a00JIeBaHUS YeIOBEKay», « Bumbl myTammiiy.



ObopynoBaHue: *KHUBbIE U TepOapHbIE IK3EMIUISIPHl KOMHATHBIX PACTCHHIA,
pucyHku (dpotorpadum) )KUBOTHBIX C Pa3TUYHBIMUA BHIAMHA U3MEHYUBOCTH.

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

IIpakTuyeckass padora «Mytarmuu y aApo3oduiasl  (Ha TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKa YesiOBeKa

Kapuotun uyenoBeka. MexayHapoAHas mporpamMma HMCCIENOBaHUS T€HOMA
yenoBeka.  MeToabl  M3y4YeHUs ~ TEHETMKH  YEJIOBEKAa:  I'€HEaJOTMYECKUU,
OJIM3HEIIOBEIH, IIMTOr€HETUYECKU, MOIMYJISALIMOHHO-CTATUCTUYECKHU,
MOJIEKYJISIPHO-T€HETUUECKHM. CoBpemeHHOE ONPENEIICHUE TE€HOTHIIA:
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHUCIIE C IOMOILIBIO
[TI[P-ananu3a. HacnenctBeHHble 3a001€BaHus YesloBeKa. | €HHbIE U XPOMOCOMHBIE
OoJsie3HU dYenoBeka. boyie3HW ¢ HACENCTBEHHOM MpPeapacioyioKEHHOCTHIO.
3Ha4YCHUE MEAUIUHCKOW T€HETHKHA B MPEAOTBPALICHUHN U JICUCHUHA T€HETUYECKHUX
3a00JieBaHUI 4YelioBeKa. MeauKo-reHeTUueckoe KOHCYJIbTUpoBaHuEe. CTBOJIOBBIC
KJIETKU. [IoHSATHE «T€HETHYECKOTO Tpy3a». ITUUECKUE aCHEKThl UCCIEAOBAHUN B
00JIaCTH pelaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KIIETOK.

['enetnyeckue (HakTOpbl TOBBIIIEHHONW YYBCTBUTEJIBHOCTH YEJIOBEKA K
(bU3MYECKOMY U XMMUYECKOMY 3arps3HEHUIO OKpYKarolen cpeanl. [ eHeTnyeckas
IIPEIPACIIOIOKEHHOCTD YEJIOBEKA K ITaTOJIOTUsIM.

JemoHcTpanuu

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

IIpakTnueckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHONY.

Tema 15. Cesnrekuusi OpraHu3MoB

JloMecTUKanuss W CEJIEKUHUs. 3apOXKICHUE CEIEKIHH U JIOMECTHUKALUH.
VYuenue H. W. BaBunoBa o IleHTpax mNpoUCXOXIEHUS W MHOrooOpas3us
KYJbTYPHBIX pacTeHUW. Ponb ceneknuu B CO3JaHMM COPTOB PACTEHHM U TOPOJ
*KuBOTHBIX. CopT, mopoaa, IITaMM. 3aKOH TOMOJIOTUYECKUX PSIIOB B
HaciaeAcTBeHHOM wm3MeHuMBoctTHh H. WM. BaBuioBa, ero 3HadeHue Id
CEJICKITMOHHOM PabOTHI.

Metonbl cenekIMOHHOM paboThl. M CKycCTBEHHBIM OTOOp: MacCOBBIM U
VHIUBUIYaJIbHBIN. Oransl KOMOWHAITMOHHOU CCJICKIINH. HcnwiTanue
npousBoAnTENed MO TOTOMCTBY. OTOOp MO TEHOTHMY C TOMOIIBIO OIIEHKH
dbeHoTuna MOTOMCTBA U OTOOP MO TEHOTHUITY ¢ moMoIbio ananu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ  CEJIEKIMOHHOM  paboThl.
PanuanMOHHBIN M XUMUYECKUNM MyTareHe3 Kak UCTOYHUK MYyTallUui y KyJIbTYPHBIX



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

[Tomyuenue MTOJIATIIIOUIOB. BryTtpusnnoBas THOpUIN3AIINS.
brnu3kopoACTBEHHOE  CKpeluBaHWe, WiIM  WHOpuauHr.  HepojacTBeHHoe
CKpellliBaHue, WM ayTOpuauHr. ['erepo3uc u ero mnpuyuHbl. lMcmonb3oBaHue
rerepo3uca B cenekiuu. Otnanénnas rudpunuszauus. [Ipeogonenue Oecruiogus
MEKBUAOBBIX THOPUAOB. JIOCTUKEHHS CEIEKIIMU PACTCHUM U )KUBOTHBIX. «3enéHas
PeBOIIOYUAY.

CoxpaHeHHE U M3YUYCHHE T'CHETUUYECKUX PECYpCOB KYJIBTYPHBIX PACTEHUU U
WX JUKAX  pOJAWYed ISl CO3/JaHUs  HOBBIX COPTOB W THOpPHUIOB
CEIIbCKOXO3SIMCTBEHHBIX  KYNbTYp. M3yuenue, coxpamnenue u ynpasjieHue
2EHEeMUYECKUMU pPecypcamu CelbCKOXO3AUCTNBEHHBIX U NPOMBICIOBIX HCUBOMHBIX
8 Yensx YIAyHueHus Cyuecmayrouux u coO30anus Ho8blX Nopoo, TUHUL U KPOCCO8, 8
MOM UuUCle C NPUMEHEHUEM COBPEMEHHbIX Memo008 HAYYHbIX UCCAe00B8AHUIL
nepeoosuvlx uoell U NepCneKmu8HbLX MexHON0ULL.

JleMoHCTpauun

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

Tabmuiel 1 cxeMbl: «L{eHTpbI TPOUCXOXKIACHUS U MHOTOOOpa3us KyJbTYPHBIX
pacTeHui», «3aKOH TOMOJIOTMYECKUX PSAO0B B HACIEACTBEHHOW M3MEHYHUBOCTW,
«Metoapl cenekiuny, «Otnanéunas rTudbpuauzanusy, «MyTtaresesy.

JlaGopaTopHas padora «l3ydueHue cOpToB KyJbTYPHBIX PACTCHUN U MOPOJ]
JIOMAIITHUX YKUBOTHBIX).

JlaGopaTopHasi pabora «/3ydeHrne METOA0B CEJICKIIUN PACTEHUI.

IpakTnuyeckas padora «lIpuBnBka pacTteHun».

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

Tema 16. BUoTeXHO0JI0THMSI M CHHTEeTHYECKAsI O0MOJI0OTHSI

OOBEKTHI, HCIHOJIb3yeMble B OHWOTEXHOJIOTHMU, — KJIETOYHbIE U TKAHEBBIC
KYJIbTYpHI, MUKPOOPTAaHU3MBI, 170.4 XapaKTEePUCTHKA. TpaguuronHas
OMOTEXHOJIOTHSI:  XJIeOOMeUeHne, TMOMYyYEHUE KHCIOMOJIOYHBIX IPOIYKTOB,
BUHOAEnne. Mukpoouonoruueckuii cuntre3. OOBEKTbl MHUKPOOHOJOTMYECKUX
texHosorui. [IpousBoacTBO O€ika, aMUHOKHUCIIOT U BUTAMUHOB.

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



Kierounasa unxeHepus. MeTonbl KyJIbTypbl KIETOK U TKaHEW PACTEHUU H
KUBOTHbIX. Kpuobanku. Comarnueckas TruOpuau3anmuss W COMATHUYECKUN
sMOpuorene3. lcrnonb3oBaHue TramionioB B CeleKUuH pacteHuil. [lonyuenue
MOHOKNIOHANbHBIX anmumein. Hcnonv3zosanue MOHOKIOHAIbHBIX U NOJUKIOHATbHBIX
anmumen 6 MeouyuHe. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKoHCTpyKIus
AWIEKICTOK U KIIOHUPOBAHHUE XMBOTHBIX. METO TpaHCIJIAHTALUU SEP KIETOK.
Texnonozuu 0300po6IeHUs, KYIbMUGUPOBAHUS U  MUKDOKIOHAILHO20
DA3MHONCEHUSL CEIbCKOXO03AUCMBEHHBIX KYIbMYP.

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

Menununckue OuotexHonoruu. [loctrenoMuas nudposas meaununa. [11[P-
JUarHocTuka. MeraOOoJOMHBIM aHajau3, TEeHOLIGHTPUYECKUM aHaliu3 MpoTeoMa
YyeJaoBeKa JUIsl OLEHKM COCTOSIHHS €ro 340poBbs. VICHOJIb30BaHHME CTBOJIOBBIX
kieTok. TapretHas Tepanusi paka. 3D-Omoumkenepus g pa3pabOTKU
(GyHIaAMEHTAIBHBIX OCHOB MEIUIMHCKHX TEXHOJIOTHM, CO3AaHMS KOMILIEKCHBIX
TKaHEW COYETAaHHUEM TEXHOJOTUH TPEXMEPHOTO OMONPHUHTUHIA U cKapQosauHra
JUISL peLIeHUs 3a/1a4 IEPCOHATU3UPOBAHHON MEIUIIVHBI.

Co3nanue BEKTOPHBIX BaKIMH C IEJbI0 O0ecreueHus] KOMOMHUPOBAHHOU
3amuThl OT Bo3Oyauteneid OPBU, ycTaHOBiIEHHE MOJIEKYJSPHBIX MEXAHH3MOB
¢ynkuonuposanus PHK-coneprkammx BUPYCOB, BBI3BIBAIOIIUX OCO0O OMNAacHbBIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JemoHcTpanuu

Tabmuupl u cxemsbl: «Mcnoap30BaHEe MUKPOOPTAHU3MOB B MPOMBIIIJIEHHOM
IPOU3BOJCTBEY, «KileTouHas nHxxeHepusn», «I eHHass HHKEHEPUs».

JlaGopaTopHasi padora «/3yueHne 00beKTOB OMOTEXHOJIOTUM.

IIpakTnueckas padora «lloydyeHrne MOJOYHOKHUCIBIX TPOLYKTOBY.

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

11 KIIACC

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

OpomonmonHas Teopust Y. JlapBuna. Ilpennochbuiku BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hb U HaydHas aedaTenbHocTh Y. JlapBuHa.

J{Brokynye cuiibl 3BOTIOIIUK BUAOB 110 Y. JlapBuHY (BBICOKast HHTEHCUBHOCTD
pPa3MHOXEHHUSI OpPraHW3MOB, HACJEICTBEHHAas W3MEHYMBOCTh, Oopnba 3a
CYIIIECTBOBAHHE, €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).



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

JleMoHCTpaIMuA

[Toptpetsl: Apuctotens, K. JIunnen, XK. b. Jlamapk, 3. XK. Cenr-Unep, K.
Kiosne, Y. lapBun, C. C. YerBepuxos, 1. U. HImansraysen, Ix. Xonneiin, . K.
benses.

Tabmuubr u cxembl: «Cucrema sxkuBoil mnpupoasl (mo K. Jlunuero)y,
«Jlectnuna xuBbIX cymectB (o Jlamapky)», «Mexanuzm (opmupoBaHus
NPUCHIOCOOJIEHU y pacTeHuii U KUBOTHBIX (mo Jlamapky)», «Kapra-cxema
MapuipyTa nyremectsus Y. lapsunay, «Haxonku Y. {apBunay, «Dopmbl 00pbObI
3a cymectBoBaHuey, «lloponabl romybeit», «MHorooOpasue KylbTypHBIX (GopM
KarycThl», «[1opojpl JOMaITHUX KUBOTHBIX», «Cxema 00pa30BaHMs HOBBIX BUIOB
(mo Y. J[lapBuny)», «CxemMa COOTHOIIEHMSI MABMXKYIIMX CHJI 3BOJIIOIUI,
«OCHOBHBIE TTOJIOKEHUSI CHHTETUYECKON TEOPUH IBOJTIOLIHI.

Tema 2. MuKpo3BOIIOLHSA U €€ Pe3yJIbTATHI

[Tonynsuus Kak 3jeMEHTapHas eIUHHIA 3BOOLMH. COBpEMEHHBIE METO/IbI
OLIEHKM TE€HETUYECKOT0 pa3HooOpa3zus M CTPYKTypbl Homyssiuuid. M3meHeHue
reHo()oH/a TOMYJALMA KaK »3JIEMEHTApHOE DSBOJIOLMOHHOE SBJICHHUE. 3aKOH
reHeruueckoro paBuosecus k. Xapau, B. Baitn6epra.

DneMeHTapHble (aKTOpbl (ABMXKYIIUE CHIIBI) HBOJIONMH. MyTallMOHHBIHN
npouecc. KomOunatuBHas wu3MeHuMBOCTh. [lpelip TeHOB — ciyualiHble
HEHaNpaBJieHHblE M3MEHEHMsI 4YacTOT ayiesied B Homymsiuusx. OQdext
ocHOBaTend. IDggexm oOymuinounoco zoprviuwika. CHUdCEHUe 2eHemuiecKo2o
paznooobpazus: npudunsl u cieocmesus. llposenenue s¢pghexma Opeiigha cenog 6
oonvuwux U manvlx  nonyaayusx.  Murpauuud.  M3onsuus  mOMyJISLMi:
reorpaduyeckas (mpocTpaHCTBEHHAs), Oroaornyeckas (penpoyKTUBHAS).

EctecTBeHHbIil 0TOOp — HampaBiswiomuii ¢akrop sBoionud. DopMbl
€CTECTBEHHOTO  O0TOOpa:  JIBIWXKYIIMM, CTAOMIM3UPYIOIIMMA, pa3pbIBAIOIINN
(nm3pyntuBHbIi). [lonoBoil 0TOOp. BO3HMKHOBEHHE W HBOJIOLUS COLUATBHOTO
MOBEACHUS )KUBOTHBIX.

[Tprcnoco0NeHHOCT,  OPraHU3MOB  KakK  pe3yibTaT  MHMKPOAIBOJIIOLIUU.
Bo3HukHOBeHHE ~ MpPUCNOCOOJIEHUH y  opranm3MoB.  Apomopdo3bl U
yuanoanantauuu. [lpumepsl npucnocoOieHuil y opraHu3MoB: Mop(dosaoruyeckue,
busnonornyeckue,  OMOXUMHUYECKHE,  ToBeAeHYeckue.  OTHOCHUTEIBHOCTD
PUCTIOCOOIEHHOCTH OPTaHU3MOB.

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



CUMIATPUUIECKOE (3KOIOTUYECKOE), «MTHOBEHHOE (monuIIonIM3anus,
rudpuansaiys). JJIMTenbHOCTh 3BOTIOIUOHHBIX MTPOLECCOB.

Mexanu3mbl GOpMUPOBAHUS OMOJIOTHIECKOTO Pa3HOOOpa3Hsl.

Ponb  »BONIONIMOHHONM OWOJOTMKM B pa3padOTKE HAy4YHBIX METOJIOB
coxpaHeHusi 6ropazHo00pa3usi. MUKPOIBOMIONMS U KOIBOIIOIMUS Mapa3UTOB U UX
x03s51eB. MexaHu3mbl (POPMUPOBAHUS YCTOMUYMBOCTH K aHTUOMOTHUKAM U CIIOCOOBI
OOpBLOBI C HEM.

JdeMoHCcTpaMuA

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

Tabmuupl u cxembl: «MyTanmoHHass M3MEHUYUBOCTHY», «llomynsimonHas
CTpYKTypa BUAa», «Cxema MposiBIeHUs 3aKoHa Xapan—BaiinOepray, «/IBuxymume
CHJIBI 3BOJIOIUNY, «IDKOJIOTHMUECKas H30JSIUS MOMYyJSALUUNA CEBAaHCKON (dopenmy,
«['eorpapuueckass M30AMUS  JIMCTBEHHUIBl CHUOMPCKOW W JIMCTBEHHHULIBI
JaypcKoi», «IlomyssiuoHHbIE BOJIHBI YNCIEHHOCTH XUITHUKOB U )KEPTB», «Cxema
JNEUCTBUS €CTECTBEHHOro o0TO0pa», «Popmbl OOpHOBI 3a CYIIECTBOBAHHUEY,
«MBaycrpuanbHblii MenaHu3mM», «JKuBble UCKoraembie», «[IOKpoBUTENBCTBEHHAS
OKpacka KUBOTHBIX», «IIpenynpexnaromas OKpacka KUBOTHBIX»,
«®uznonoruueckue aaanrauum», <«lIpucrnocobieHHOCTh OpraHu3MOB U €€
OTHOCHUTENBHOCTBY, «Kputepuu Buma», «Buabl-nBoitHukn», «CTpyKTypa BUAa B
npupozae», «CrnocoObl BuaooOpazoBaHus», «l'eorpapuyeckoe BUA00Opa3zoBaHUE
TPEX BUAOB JaHMABIIIEH», «DKOJIOIMYECKOE BUI000PA30BAHUE BHUJIOB CHHUID),
«[Tonunnouae! pacrennii», «KamycTHo-peaeunbiii ruOpu.

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

JlabopaTtopnasi pa6ora «BblsiBIeHHEe W3MEHYMBOCTH Yy OCOOEH OJIHOTO
BHUJIA).

JlaGopaTtopnass  pa6ora  «llpucmocoOieHuss  OpraHu3sMOB M HUX
OTHOCHUTEJbHAs LEIECO00Pa3HOCTDY.

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

Tema 3. Makpo3BoIIOLNS U €€ pe3yJbTaThl

Metonbl  M3yueHHS  MaKpOlIBOMIONUHU. [laneoHTonormyeckue  MeTO[bl
uzydeHus: HBomoiuu. IlepexonHeie ¢GopMbl U (UIOTEHETUYECKUE  PSIIbI
OpraHU3MOB.

buoreorpaguyeckue Metonsl u3yudeHus sBomronuu. CpaBHeHHe GIOpBl U
dbayHpl MaTepukoB U OCTpOBOB. buoreorpaduueckue obOmactu 3emiau. Bumbi-
SHAEMUKHU U PEJIUKTHIL.



OMOpPHUONOrHYECKUe U CPABHUTEIHLHO-MOP(OIOTHIECKHE METOAbl U3YUEHUS
IBONIIOLMU. ['€HEeTMYeCKMe MEXaHU3Mbl 3BOJIOLHMH OHTOI€HE3a M IOSIBICHUS
HBOJIIOLMOHHBIX ~ HOBIIECTB. [ OMOJOrMYHBIE W  AQHAJIOTMYHBIE  OPraHbl.
PynuMeHntapubsle  opraHbl W araBuU3Mbl.  MOJEKYJISPHO-TCHETUYECKHE,
OMOXMMHUYECKHE W  MaTeMaTHYEeCKUE  METOJbl  W3Y4YeHUsS  HBOJIIOIUU.
['omonoruunsle reHbl. COBpEMEHHBIE METOABI MOCTPOEHUS (UIOr€HETUYECKHUX
JI€PEBBEB.

XPpOMOCOMHBIE MyTallUH U 3BOJIFOIUSI TEHOMOB.

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

JleMoHCTpanun

[Toptpets: K. M. bap, A. O. KoBanesckuii, @. Mromiep, 3. ['ekkenb.

Tabmunpl u cxembl: «OUIOTEHETUYECKUN PAJl JIOMIAAN», «ApPXEONTEPUKC,
«3Bepo3yObie  smiepbl»,  «Creronedanb»,  «Punnodutey,  «CeMeHHbIE
NanopoTHUkn», «buoreorpapuueckne 30HBI 3emun», «Jlpei) KOHTHHEHTOBY,
«Penuktey, «HadanpHble cTaauu 53MOPUOHAIBHOIO PA3BUTUS MO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYHBIE W aHAJOTMYHBIE OpraHby, «PyIHMMEHTHI,
«ATaBU3MBI», «XpOMOCOMHBIE HAOOpHI 4YEJIOBEKA W IIUMIaH3e», «l1aBHbIE
HaITpaBJICHUS 3BOJIIOIUNY, «O0I1IHe 3aKOHOMEPHOCTH 3BOJIFOLII.

OO6opynoBaHue: KOJJIEKIIMU, TrepOapuu, MYyJSKH HMCKOIMAEMbIX OCTAaTKOB
OpPTraHU3MOB, MYJISI>KM TOMOJIOTHYHBIX, AHAJIOTUYHBIX, PyJAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUIEKIIUN HACEKOMBIX.

Tema 4. IIpouncxoxaenne U pa3BuTHE )KU3HU HA 3emJie

HayuHble TUMoTe3bl NPOUCXOXKIACHUS >KU3HUM Ha 3emie. AOUOTeHe3 W
naHcrepmusi. [JloHayuHble IpeACTaBICHUs O 3aPOKICHUU JKU3HU (KPEALMOHU3M).
['unore3a NOCTOSSHHOTO CaMO3apOsKICHUS )KU3HU U €€ ONpOBEpKeHHE ornbiTamMu .
Penu, JI. Cnannannanu, JI. [lacrepa. [IpoucxoxaeHue >xu3Hu U aCTPOOMOIIOTHS.

OcHOBHBIE JTallbl HEOPTraHUYECKON JBOJIIOLIUH. [InanerapHas
(reonmoruueckasi) SBOJIOINUSA. XHUMHUYECKass OHBOJIONMSA. AOUOTEHHBIM CHHTE3
OpraHnyeckux BemecTs n3 Heopranndeckux. Omeir C. Mumrepa m I'. Opm.
OOpazoBanue mnonuMepoB U3 MoHomepoB. KoanepsatHas rumnoresa A. .
Omnapuna, TumoTe3a nepBuyHOro Oynpona JIx. XomnaeitHa, TeHeTUYECKasi TUTIOTe3a
I'. Ménnepa. Pubosumsl (T. Yek) m rumoreza «mupa PHK» VY. T'mnbepra.
dopMupoBaHuE MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

Hctopust 3emumm U Meroasl €€ wu3ydyeHus. VIckomaemble OpraHM4ecKue
octaTkd. ['eoxponosoruss u e€ wMeronapl. OTHOcUTENbHass H aOCOIIOTHAsS
reOXPOHOJIOTHs. I'€0XpOHOIOrHYecKast KaJla: 30HbI, 3pbl, HEPHOBI, SITOXH.



HauvanbHbie 3Tanbel opraHudeckod »sBoiaonud. [losgBieHne u 3BOIOLUA
MEPBBIX KJIETOK. DJBOMIONUSA MeTabonm3Ma. BO3HUKHOBEHHE TEPBBIX SKOCHUCTEM.
CoBpeMeHHbIe MUKPOOHbIE OMOIIIIEHKU KaK aHaJOT MEepPBbIX Ha 3emiie COOOIIECTB.
Crpomaronutsl. [IpokaprOTHI U 3yKapUOTHI.

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

OcCHOBHBIE 3Tallbl 3BOJIONMU BbICIINX pacTeHU. OCHOBHBIE apoOMOPGO3bI
pactenud. Beixonm pacteHuit Ha cymry. [losiBieHHE CIIOPOBBIX pPACTEHUW U
3aBoeBaHre uMU cymu. CemeHHble pacTeHHs. [IpoHCXOXKIeHHE LBETKOBBIX
pacTEHUU.

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

Pa3utne xu3HM Ha 3eMje MO 3paM W MepuoiaM: apxeu, MPOTEPO30i,
najgeo3oi, Me3030M, KaitHo30¥. OOmas xapakTepucThuka KiuMara U
reoJIOTHYEeCKUX mporeccoB. [losBIeHHE W pacuBET XapaKTEPHBIX OPraHU3MOB.
VYrieoOpa3oBaHue: €ro yCcloBUs U BIUSHUE HAa Ta30BbIi cOCTaB aTMOC(eEpHI.

MaccoBble BBIMUPAHUSI — 3KOJIOTMYECKHE KPU3UCHI MPOUUIoro. IIpuunHel u
CJIEICTBUS MAacCOBbIX BbIMUpaHUil. COBPEMEHHBIM 3KOJIOTUYECKUN KpPHU3UC, €ro
ocobennoctu. [Ipobrnema coxpanenus 6nopasHooOpas3ust Ha 3emiie.

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

JlemoHcTpanuu

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

Tabnuie! u cxemsl: «Cxema omnbita @. Penny», «Cxema onwita JI. [1actepa no
M3YUYCHUIO CaMO3apoXKIeHUsl Xu3HW», «Cxema ombita C. Mumiepa, I'. FOpuy,
«JTanbl  HEOPraHWYECKOW  HJBONIOUUW», «['€OXpOHOJIOrMYecKas  IIKajay,
«HauanpHble 3Tanbl OPraHUYECKON IBONIONUNY, «CxeMa 00pa3oBaHHsS 3YKapHOT
nyTéM cumoOuorenesa», «Cucrema KuUBOW mpupoabl», «CTpoeHue BHUpPYCay,
«Apomopdossl  pacteHuit», «PunmoduTh», «OIHOKIETOYHBIE BOJOPOCINY,
«MHOTOKJIeTOUHbIE BOAOpoCHNY», «Mxu», «llamopoTHukm», «l'onocemMeHHbIE
pactenusi», «Opranbl I[BETKOBBIX pacTeHui», «(Cxema pa3BUTUA KUBOTHOTO
Mupay, «Apomopdossl KUBOTHBIXY», «lIpocteiimme», «KumedHomnomocTHbIEY,
«ITnockue YEpPBUY, «HneHucToHoruey, «PBIOBIY, «3€MHOBOJIHBIEY,



«IIpecmbikaromuecs», «lItuuspy, «Muekonuraromue», «Pa3Buthe Xu3HM B
apXeuckou spe», «Pa3BuTHe )XU3HU B MPOTEPO3OMCKON dpey», «PazBuTue Kus3Hu B
IIaJIC030MCKOU 3pe», «Pa3BuThe KU3HU B ME3030MCKOM 3pe», «Pa3BuTne XKu3HU B
KaitHO30MCKOM 3pe», « COBpEMEHHAsl CUCTEMa OPraHUYECKOTO MUPay.

O6opynoBanue: repObapuu pPACTEHUM pa3IMYHBIX OTHAENOB, KOJUICKIIMH
HACEKOMBIX, BIIAKHBIE MPENApPaThl KUBOTHBIX, PAKOBHUHBI MOJUTFOCKOB, KOJUICKIIMU
WUTJIOKOXKHX, CKEJEThl IMO3BOHOYHBIX JKMBOTHBIX, Yyyejla NTHULl U 3BEpEW,
KOJUIEKIIMM OKAMEHEJIOCTEM, IOJE3HBIX HCKOMAEMBbIX, MYJBSIKH OPTraHUYECKHUX
OCTaTKOB OPTaHU3MOB.

BupryanbHasa  sa0oparopHas paGora «MopenupoBaHUE — ONBITOB
Mumnepa—tOpu 1o u3ydeHuno aGHOreHHOTO CUHTE3a OPraHUYEeCKUX COSIUHEHUH B
NEPBUYHOI aTMochepe».

JlabopaTtopnasi paGora «/3yueHue M omnHMcaHuWE MCKONAEMbBIX OCTAaTKOB
JPEBHUX OPTraHU3MOB).

IIpakTnueckass padora «M3ydyeHne O0COOCHHOCTEH CTPOCHUSI PaCTECHUM
Pa3HBIX OTAEIIOB).

IpakTnueckas padora «3yueHre 0COOCHHOCTEW CTPOCHUS MTO3BOHOUYHBIX
YKUBOTHBIX».

Tema S. [IpoucxoxkaeHue 4eji0BeKa — AHTPOIIOr eHe3

Pa3znensl u 3agaun aHTPONOIOTHU. METOIBI aHTPOTIOJIOTUH.

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

Cx0AcTBO yenoBeKa ¢ KUBOTHBIMU. CHCTEMAaTUYECKOE MOJI0KEHUE YEIOBEKA.
CBugerenbcTBa  CXOACTBA  YEJOBEKA C  JKUBOTHBIMU:  CPaBHUTEIIBHO-
MOpGOIOTHYECKHE, AMOPHUOJIOTHYECKHE, (hU310I0r0-OMOXUMHUYECKHUE,
noBeAeHYeckre. OTINYUS YETTOBEKA OT KMUBOTHBIX. [IpAMOXOXKIECHNE U KOMIUIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHE TOJIOBHOTO MO3ra U BTOPOM CUTHAJIBHOU
CUCTEMBI.

JIBrokymue cuiibl ((akToOpbl) aHTPONOreHe3a: OMOJIOrHYecKre, COluaIbHbIE.
CooTHolIeHNE OMOJOTUYECKUX U COLUUATIBHBIX (DAKTOPOB B aHTPOIIOT€HE3E.

OcCHOBHBIE CTaAWM aHTpororeHe3a. PaHHue 4enoBEeKOOOpa3Hble O0E3bSHBI
(IPOKOHCYJIBI) M PaHHUE TTOHTHIBI — OOITHE MIPEIKH YeIOBEKOOOPA3HBIX 00€3bsH 1
JroJie. ABCTPaTONUTEKU — JBYHOTHE MpeAKH Jtofeh. YUenoBeK yMenbli, repBbie
M3TOTOBJICHUS OPYIUM TpyAa. UenoBek NpsIMOXOAALIMNA U IEPBBIMA BBIXOJ JIKOJAEH
3a mnpenensl  Adpuku. YenoBek reimenbOeprckuii —  oOmMMM  MpesoK
HEAHJEPTAJIBbCKOTO YEJIOBEKA M YEJIOBEKA PasyMHOro. YenoBeK HeaHAEpTalbCKUN
KaK BHJ JIIOJEH XOJOAHOTO KJIMMaTra. YeloBeK pa3yMHbIM COBPEMEHHOIO THIIA,
JICHUCOBCKUM YEJIOBEK, OCBOCHHME KOHTHHEHTOB 3a mpenenamMu Adpuku.
[TasieoreneTrka v najeoreHOMHUKa.



OBOMIONMS COBPEMEHHOTO YelOBeKa. EcTecTBEHHBI OTOOpP B MOMYJISLMIX
yenoBeka. MyTalmoHHBIH mporecc U noaumopdusmM. [lomymsiuoHHbIE BOJHBI,
npeiid reHoB, murpanus U «d(pQPeKT oCHOBATENS» B MOIMYISIUIX COBPEMEHHOTO
YEJI0BEKA.

Uenoseueckne pacel. [lonarue o pace. bousbline pacel: eBponeougHas
(eBpaswmiickasi),  aBCTpajo-HErpoujHas  (PKBATOpUANIbHASs),  MOHTOJOWAHAsS
(a3maTcko-aMepuKaHcKas). BpemMs u myTu paccelieHHs 4YelOoBeKa IO IJIaHETe.
EnuHcTBO  dyenoBeueckux — pac. HaydHas  HECOCTOSTENBHOCTh  pacu3Ma.
[IpucnocoOeHHOCTh YeoBeKa K Pa3HbIM YCJIOBHUSIM OKpYXKaloUeH Ccpeibl.
Bnusnue reorpaduueckoil cpeapl W Apeiida reHoB Ha Mopdosoruio u
(bu3MONOTHIO YeTIOBeKa.

MexauciuIuiMHapHble  MeToAsl B ¢u3mdecko  (OMOJOTHYECKON)
AHTPOIIOJIOTMHM.  OBOJIOLHMOHHAS  AHTPONOJIOTHS ¥ MAaJCOAHTPOIOJIOTHS
YeJIOBEUECKUX NOIyJsuui. bruoconnanpHbple HccaeqOBaHUs MPUPOJBI YEJIOBEKA.
HccnenoBanre KO3BOTIOLMH OMOJIOITMYECKOr0 M COLMAIBLHOTO B YEJIOBEKE.

JleMoHCTpauun

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

Tabmunp! 1 cxembl: «MeToIbl aHTPONOJOTun», «['0JJIOBHON MO3T uerIoBeKay,
«YenoBekooOpa3Hble 00€3bsAHb», «CKeNeT YeIoBeKa M CKeJNeT IIMMIIaH3e»,
«PyIMMEHTBI M aTaBU3MBbD», «J{BHKyLIUE CUJIBI AHTPOIIOTE€HE3a», « IBOIIOLUOHHOE
IpPEBO  YENOBEKa», «ABcTpamonurek», «UYenoBek  ymenslit», «Yenosek
IPAMOXOAAIIMIY, «JleHucoBckuid yenoek» «Heanaepraneup», «KpoMaHbOHIBDY,
«IIpenku yenoBeka», « ITarbl IBOJIFOLUY YEJIOBEKa», «Pachl yenoBekay.

O6opynoBaHue: MYJSDKH — OKaMEHEJIOCTeH, TIPeAMETOB MaTepualibHOU
KyJIbTYphl ~TIPEIKOB YeEJIOBEKa, penpoaykuuu (dororpaduu) KapTUH C
MU(DOTOTHYECKUMH W OHOJEHCKUMH CIOKETaMHM TPOMCXOXKICHHUSI YEJOBEKa,
¢doTorpaduu HaXOJOK UCKOTIAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YeJIOBEKa, MOJIEIb
yeperna 4YejJoBEKa M 4epena IIMMIIAH3€, MOJENb KHUCTH 4YEJIOBEKAa W KUCTH
HIMMIIaH3€, MOJEIIA TOpCa MPEAKOB YEJIOBEKa.

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

IIpakTnueckas padora «/3yyeHre 3KOJIOrMYECKUX aJalTalNil YeIIOBEKay.

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

3apoxaeHre U pa3Butue 3kojoruu B Tpyaax A. I'ym6onbara, K. @. Pynbe,
H. A. CesepuoBa, J. I'ekkensi, A. Tenciu, B. H. Cykauéna. Pa3gensl u 3amauu
9K00TuH. CBSI3b SKOJIOTUU C IPYTUMH HAyKaMH.



Metonsl sxonoruu. I[loneBbie HaOmOAECHUA. DKCIEPUMEHTHI B HKOJIOTHU:
npupojHble U JabopatopHble. MonaenupoBaHHE B JKOJOTUHA. MOHHUTOPHHT
OKpY’KaIOUIEH CpeIbl: JIOKATbHBIN, pETUOHATBHBIN U T100abHbIN.

3HaYeHUE DOKOJIOTMYECKMX 3HAHUM I YEJIOBEKa. DKOJOTHYECKOE
MHPOBO33pPEHNE KaK OCHOBA CBS3€Hl YENOBEYECTBA C NMpUpoaoi. PopmupoBaHue
HKOJIOTUYECKOM KYJIBTYPhI U SKOJIOTHYECKON IPaMOTHOCTH HACEIEHUS.

JleMoHCTpanun

[Toptpetsi: A. I'ym6onbar, K. ®@. Pynbe, H. A. CeBepuos, 3. I'ekkensb, A.
Tencnu, B. H. Cykaués.

Tabmuubl u cxembl: «Pazgensr sxonorun», «Metoasl skonoruny, «Cxema
MOHUTOPHUHIA OKPYKAIOIIEN CPEIbI».

JlabGopaTopHuasi padora «3yuenue METOJ0B JKOJIOTUYECKUX
UCCIICIOBAHUI.

Tema 7. Opranu3msl U cpea OOUTAHUS

DKOJIOTHYECKHE (PaKTOPbl U 3aKOHOMEPHOCTH UX nenctus. Kiaccupukanms
HKOJIOTHYECKUX (DAKTOPOB: aOMOTHUECKUE, OMOTHUECKHUE, aHTpOIIOreHHbIe. O0ume
3aKOHOMEPHOCTH AEHCTBUS 3KoJIoTHUecKuX (akrtopos. IIpaBuno munumyma (K.
[npenrens, 0. JInbux). TonepanTHOCTh. DBpUOUOHTHBIE M CTEHOOMOHTHBIC
OpraHU3MBl.

Abuotnueckue (¢akrtopel. CBeT Kak sKonorudeckuil akrtop. JleiicTBue
pPa3HbIX YYAaCTKOB COJIHEYHOT'O CHEKTpa Ha OPraHU3Mbl. DKOJIOTMYECKUE TPYMIIbI
pacTeHUH M JKUBOTHBIX II0 OTHOIICHHMIO K cCBeTy. CUTHaJbHAas poOJIb CBETA.
doTonepruoau3M.

Temneparypa kak bskojorumdyeckuii (akrop. [eiicTBue TemmepaTrypbl Ha
opraHu3Mbl. [IoMKWIIOTEPMHBIE U TOMOMOTEPMHBIE OPTAaHU3MBL. JDBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxuocts kak skonorumdeckuid ¢aktop. Ilpucrnocobnenus pacteHuilt K
HoJUIepKaHu0 BoJgHOro OanaHca. Knaccudukanusi pacTeHHI 1O OTHOIICHUIO K
Boze. [IpucnocoOneHust KUBOTHBIX K U3MEHEHUIO BOJHOTO PEXKUMA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYIIHAs, MOYBEHHA,
riyOMHHasT  TOANOYBEHHAs, BHYTpUOpraHu3MeHHas.  Du3uko-xumuyeckue
0COOEHHOCTH cpell oOuTaHusi opranu3MoB. [IpucrnocoOsieHuss OpraHu3MoB K
YKU3HM B pa3HbIX Cpelax.

buonornyeckue putmbl. BHemHue W BHyTpeHHUE pUTMBI. CyTOYHBIE H
roJu4yHble PUTMBL. [IpHUCHIOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHMSIM
YCJIOBHM KU3HMU.

Kusnennsie Qopmbl opranuzMoB. [loHsiTHe O JKU3HEHHOW (Qopme.
XKuznennble POpMBI pacTeHUN: AepEBbs, KYCTAPHUKU, KYCTAPHUYIKH, MHOTOJIETHHE



TpaBbl, OJHOJETHHE TpaBbl. JKW3HEHHBIE (POPMBI IKUBOTHBIX: THUIPOOHMOHTHI,
re0OUOHTHI, a9pOOHOHTHI. OCOOCHHOCTH CTPOSHHUS U 00pa3a KU3HHU.

buotnueckune (bakTopsI. Bunpr  OMOTMYECKMX  B3aUMOJEHCTBHIL:
KOHKYPEHIUsI, XUIIHUYECTBO, CUMONO03 U ero gopmel. [lapazutusm, koomepanus,
MyTYyaju3M, KOMMEHCAIU3M (KBapTUPAHTCTBO, HaxJieOHM4ecTBO). Hetpoduueckue
B3aUMOJICUCTBUS  (Tomm4eckue, (Qopudeckue, ¢adbpuueckne). 3HAUYCHUE
OMOTHYECKUX B3aMMOJCUCTBUM JJIsI CYIIECTBOBAHUSI OPraHU3MOB B Cpele
obutanus. [IpuHIUT KOHKYPEHTHOTO UCKITIOUEHUSI.

JdeMoHCcTpaIMuA

Tabmuubl U cxembl: «Jkonorudyeckue @axrtopb», «CBETOBOM CIEKTpY,
«IKOJIOTUYECKUE TPYIIIHI KUBOTHBIX MO OTHOIICHUIO K CBETY», «TeminoKkpoBHbIE
KUBOTHBIC», «XOJOJAHOKPOBHBIE >KUBOTHBIE», «DuU3HMONOrHUECKUE aaanTaluu
KUBOTHBIX», «Cpenpl o00WTaHUS OpraHu3MoB», «buonornueckue puUTMBIY,
«Kuznennole  Qopmbel  pactenmity, «KuzHeHHbIE  (GOPMBI  KUBOTHBIXY,
«IKOCHUCTEMA IUPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA XBOMHOIO Jiecay, «Llenu
NUTaHUs, «XulHudecTBoy, «llapasutuzm», «KoHkypeHuus», «CumMOnos3y,
«KommeHncanuzmy.

O6opynoBanue: repbapuu pacTeHUW U IKUBOTHBIX, MPUCIOCOOJICHHBIX K
BIUSHUIO PAa3UYHBIX OSKOJOTUYECKUX (PAKTOpOB, repdapuu CBETOIOOUBBIX,
TEHEJIFOOMBBIX M TEHEBBIHOCIUBBIX PACTCHUM, CBETOJIOOUBBIC, TCHEIIOOUBHIC U
TEHEBBIHOCJIMBbIE KOMHATHBIC PACTECHUS, repOapuu U KOJUICKIIMHU TEIIOJI0OUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PAaCTEHUM, Uydesia NTHUIl U 3Bepeid, repOapuu
pacTeHull, OTHOCSIIMXCA K TUrpoduTaM, kcepoduram, Me30puTaM, KOMHATHBIC
pacTeHusl JaHHBIX TPYII, KOJJIEKIIMHA KUBOTHBIX, OOUTAIOIIUX B Pa3HBIX cpeiax,
repObapul M KOJUIGKIIMM PACTEHUH MW JKUBOTHBIX, OOJIAJAIONIUX YepTaMU
MPUCIIOCOOJICHHOCTH K CE30HHBIM M3MEHEHUSIM YCIOBUM JKM3HU, repOapuu u
KOJUICKIIUU PACTEHHM M >KUBOTHBIX PA3UYHBIX KU3HEHHBIX (POPM, KOJUICKITUU
YKUBOTHBIX, YUACTBYIOIIMX B PA3JTMYHBIX OMOTUUYECKUX B3aUMOJCHCTBUSIX.

JlaGopaTopnasi paGora «BbIBICHHE MNPUCTIOCOOTICHUN OPraHU3MOB K
BIIMSIHUIO CBETA.

JlaGopaTopnasi paGora «BpisBIeHHE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPhI».

JlabopaTopnasi pa6ora «AHATOMUYECKHE OCOOCHHOCTH pACTCHUN U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. IKo10rusi BUAOB U MOILYJISA UM

DKOJIOTUYECKHE  XapaKTEPUCTUKHU MO YJISIIUU. [Tomynsiiust KaK
Oounonornyeckas cucrema. Poib HEOTHOPOMHOCTH Cpelibl, (PU3NIecKux 6ApbepoB U
0COOEHHOCTEH OMOJIOTHH BUIOB B (DOPMUPOBAHUH MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyysiiuii. OCHOBHBIE TIOKa3aTedW TMOMYJSIUU: YHUCIEHHOCTh, IUIOTHOCTb,



BO3pDAaCTHAasT M IIOJOBAasl CTPYKTypa, POXKAAEMOCTb, IPUPOCT, TEMII POCTA,
CMEPTHOCTb, MUTPALIUSL.

Dkosioruyeckas CTpykrypa nonyssinuu. OleHKa YUCIECHHOCTH TOIMYJISIUHN.
JvHaMmuka nmonynsiuud U €€ peryyanus. bHOTHYeCcKui MOTEHUHAN MOIMYJISIIUU.
MopenupoBaHue TUHAMUKU NOMyIsiuun. KpuBble pocTa YMCIEHHOCTH MO YJISLIHAH.
KpuBble BbDKMBaHUSA. Perynsius YWCICHHOCTH MOMYJSAIUNA: POk (HaKTOPOB,
3aBUCSIINX U HE 3aBUCSIIUX OT IJIOTHOCTH. JKOJIOTMYECKHUE CTPATETUH BUOB (I- U
K-ctparerun).

[Tonsitue 00 sKoNOrMYecKoil Huie Bujaa. Mectoobutanue. MHoromepHas
MoJenb dKosiornyeckon Humm Jx.M. XaruynHcona. Pa3sMepbl 3KOJIOTMYECKOU
Hu. [loTeHnmManpHas u peanu3oBaHHAs HUIIM.

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

3aKOHOMEpPHOCTM TIOBEJICHUS W MUrpaluid >KUBOTHBIX. buoiormdeckue
MHBA3UM YYKEPOJIHBIX BUJIOB.

JleMoHCTpauun

[Toptper: Ix. . XaTunHCOH.

Tabmuubl U cXeMmbl: «JKOJOTHYECKHUE XapAKTEPUCTHKU MOMYJISLIUNY,
«IIpocTpaHcTBEHHass  CTpyKTypa  mnomyisiqum», «Bo3pacTHble  NMHUpPaMHJIBI
nonysnun», «CKOpPOCTh  3acelieHUs MOBEPXHOCTH  3€MJIM  Pa3IUYHBIMU
opranuzmammn», «Mojeinb 3xonorndeckort Humm J[x. M. XatunHaconay.

O6opynoBanue: repdapun pacTeHUM, KOJJICKIIUU )KUBOTHBIX.

Jlabopatopuass  padora  «IIpucnocoOnenusi ceMsH  pacTeHUd K
PacCeNICHUIO».

Tema 9. IKo10rus cO00IECTB. IKOJOTHYECKHE CHCTEMBI.

CooOmiectBa opraHu3MoB. buoneHo3 u ero crpykrypa. Cszu Mexmy
OpraHu3Mamu B OUOIIEHO3E.

Okocucrema kak otkpbiTas cuctema (A. JIx. Tencnu). dyHKIMOHAIBHBIE
0JIOKM OpraHu3MOB B DJKOCHUCTEME: TMPOAYLEHTbl, KOHCYMEHTBI, PEIYIEHTHI.
Tpoduueckne ypoBHu. Tpoduueckue uenu u cetu. AOHOTHYECKHE OJIOKH
skocucteM. [1ouBbI U Wikl B 3k0ocucTeMax. KpyroBopoT BelIEeCTB U MOTOK SHEPTUU
B OKOCHUCTEME.

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

Junamuxa sxocucmem. Kamacmpoghuueckue nepecmpoiiku. Draykmyayuu.
HampaBneHHbie 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKieccuu. llepBuuHbie U
BTOPUYHBIE CYKIIECCUM W MX TMPUYUHBI. AHTpPOIOIE€HHbIE BO3JCUCTBUS Ha
cykneccuu. Kimmmakcrnoe coo0OmiectBo. bropaznoobpasue u moiaHoTa KpyroBopoTa
BEILIECTB — OCHOBA YCTOMYHUBOCTH COOOIIIECTB.



[TpupoaHbIe 3KOCUCTEMBL. JKOCUCHEMbL 03EP U peK. DKocucmemovl Mopel U
oxeanos. Ixocucmemvl MYyHOp, 1€CO8, CMenel, nyCmbitb.

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

Ypb6oskocucreMbl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. [opopackas
biopa u ¢ayna. CuHaHTpomm3alus TOPOACKOW ¢ayHbl. buonormueckoe wu
X035MCTBEHHOE 3HAUYECHUE arPOIKOCUCTEM B YPOOIKOCHCTEM.

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

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

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

HIMPOKOJIUCTBEHHOTO JIecay, « IKOCUCTEMA XBOMHOTO Jiecay, «DyHKIIMOHAIIbHBIC
TPYINbl OPraHU3MOB B 3KOCUCTEME», «KpyroBopoT BEIIECTB B 3IKOCHUCTEMEY,
«llenu nutanus (macTOMIIHAS, TETPUTHAS)», « DKOJIOTHUECKAsT TUPAMHIA YUCEID,
«IJKonoruyeckas mupaMmusia OMOMAaCChl», «IKOJOTHUYECKass MUpaMUIa SHEPTUN,
«O0pazoBanue 6onota», «IlepBuunas cykueccus», «BoccTaHoBieHue jeca mocie
noxapa», «IKocucrema 03epay», «ArpoueHos», «KpyroBopoT BEHIECTB U MOTOK
SHEPIruM B arpoiieHo3e», «[Ipumepsl ypOboskocucTeM.

Oo6opynoBanue: repbapun pacTeHUM, KOJUICKIIUU HACEKOMBIX, Uydelia ITHII U
3Bepeit, repOapuu KyJIbTYpPHBIX U TUKOPACTYIIUX PACTCHUM, aKBAPUYM KaK MOJIENb
HYKOCHUCTEMBI.

IIpakTnueckas padora «/3yduenue u onucanre ypo03KOCUCTEMBI».

JlaGopaTopnasi pa6ora «l3yuenue pazHOOOpa3usi MEJIKUX TMOYBEHHBIX
YJICHUCTOHOTHX B Pa3HBIX SKOCUCTEMAX.

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

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

Tema 10. buocdepa — riodanbHas 3IKOCUCTEMA

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



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

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

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

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

JlemoHcTpanuu

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

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

O6opynoBaHue: repoapuu pacTEHUN pa3HbIX OMOMOB, KOJUICKIIUH KUBOTHBIX.

Tema 11. YesnoBek u oKpy:xa0Ias cpeaa

OKOJIOTUYECKHE KPU3UChI M MX MNpUYMHBL. Bo3aelicTBUE YeNOBEKa Ha
ouocdepy. 3arpssHeHne Bo3AymHOM cpenpl. OxpaHa Bo3ayxa. 3arps3HEHHE
BOJHOM cpeabl. OxpaHa BOAHBIX pecypcoB. Pazpymienume mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. 3MeHeHue KiuMara.

AHTpOIIOTEHHOE BO3JICMCTBHE HA PACTUTENBbHBIA U KUBOTHBIM MHUp. OXpaHa
pPacCTUTENILHOTO W >KUBOTHOTO Mupa. OCHOBHBIE MPUHLMIBI OXPaHbl MPUPOBL.
Kpacasie xHuru. Oco0o oxpansembie npupojansie Ttepputopun (OOIIT).
borannyeckue cajpl U 300J10THYECKUE TTAPKU.

OCHOBHBIC TPUHIUIIBI YCTOWYMBOTO PA3BUTHSL UEJIOBEUECTBA W MPUPOJIBI.
PaunonanbHOE  MPUPOJONOJIB30BAHUE M COXpaHeHHWE  OHMOJOTMYECKOTO
pasHooOpasust 3emiu. OOImMe 3aKOHOMEPHOCTH TJI00ABHBIX JKOJOTHYSCKHUX
Kpu3nucoB. OCOOEHHOCTH COBPEMEHHOT'O KPU3HCA U €T0 BEPOSITHBIE TOCIIEICTBHUS.

Pa3Butne METOJIOB MOHUTOPUHTA PA3BUTHUSI OMACHBIX TEXHOTEHHBIX
npoueccoB. CucmemHvle UCCIe008aHUs nepexooa K pecypcocoepezaroujei u
KOHKYPEHmMOCnocobHoll anepeemuke. buonozuueckoe pasnoobpasue u buopecypcawi.
Hayuonanvnvlie ungopmayuonusvie cucmemvl, obecneuusaowue O00CMyn K
uHgopmayuu nO COCMOAHUIO OMOENbHLIX 6U008 U 3IKocucmem. OcHoOBbl



sKopeaburumayuu IKocucmem U cnocobos 0OopvOvLl ¢  OUONOBPENCOCHUAMU.
Pexoucmpykyus mopckux u nazemuvix 5KocUcmenm.

JleMoHCTpanun

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



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

JIMYHOCTHBIE PE3YJIBTATDBI

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

B cTpykType NTHYHOCTHBIX PE3yJbTaTOB OCBOCHHS MPOTPaMMBI IO OHOJIOTHH
BBIJICJICHBI CIEAYIONIME COCTABISIONINE: OCO3HAHUE OOYYAIOIIMMUCA POCCUICKON
IPAXKIAHCKON UJIEHTHYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSTEIbHOCTH
U CAMOONpEACNICHUI0, Haluuyue Mmomusayuu K OOYYEHUIO  OHMOJIOTUH,
yeneHanpasienHoe pazeumue BHYTPEHHHUX YOEXKIEHUN JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUUECKUX TPAAUIUNA Pa3BUTUS OHOJIOTHYECKOIO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUYAIOIUXCSl PYKOBOJACTBOBATHCS B CBOEH
JEATEIIBHOCTH 1[I€HHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, MPUCYIIUMU CUCTEME
OMOJIOTUYECKOTO  00pa3oOBaHUs, Haauyue  NpasoCO3HAHUA  DKOJIOTHUUECKOU
KYJBTYPbI, CHOCOOHOCMU CMAsums eI U CTPOUTH KU3HEHHBIE TUTaHBI.

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

JInyHOCTHBIE pe3yibTaThl OCBOEHHUSI ydeOHOro mpeamera «buosorus
JIOJDKHBI OTPakaTh TOTOBHOCTH M CIIOCOOHOCTH 00YYarOIIUXCsl pYKOBOJCTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEW TMO3UIUECH JUYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YyOEXKIEHHH, COOTBETCTBYIOUIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
OMbITA U OMbITA JAEATEILHOCTA B MPOILIECCE peaM3allui OCHOBHBIX HaNpaBICHUUN
BOCIIUTATEBHOU ESITEILHOCTH, B TOM YHCJIE B YACTH:

1) rpaIaHCKOro BOCIIMTAHUS:

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

OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX IIpaB W OOS3aHHOCTEH, YBaKCHHE
3aKOHA U MPaBOIOPSIKA;



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

CIIOCOOHOCTh  OMNpPEACNIATh COOCTBEHHYIO TMO3MIIMIO 1O OTHOLIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

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

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

TOTOBHOCTh K TYMaHUTAapHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHUS:

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

LIEHHOCTHOE OTHOILIEHHE K MPUPOJIHOMY HACHEAUIO U MAMSATHUKAM IPUPOJIBI,
JTOCTUXEHUSIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuUTHE OWOJOTWMH, TOHUMAHUS 3HA4YCeHHUs] OWUOJOTMU B TIO3HAHUM 3aKOHOB
MPUPOJIBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO 00IIeCTBa;

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

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEHW POCCUMCKOT0 HAPOa;

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

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

OCO3HAHUE JIMYHOTO BKJIaja B MOCTPOCHUE YCTOMUUBOTO OYIYIIETO;

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

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

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

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



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

S) ¢pusnyeckoro BocnuTaHus, GOPMHPOBAHMSA KYJAbTYPbl 310POBbS H
IMOLMOHAJIBLHOIO 0JIaronoJIyYns:

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

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

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

6) Tpy10BOI0 BOCIIMTAHMSI:

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

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

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

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

7) 3K0JIOTHYECKOT0 BOCIIUTAHMSA

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

NOBBIUICHHE YPOBHS SKOJOTMYECKOM KYyJIbTYphl: MPHOOPETEHUE OIbITa
IUIAHUPOBAHMS TIOCTYNIKOB M OLIEHKM MX BO3MOXXHBIX IOCIEACTBUN IS
OKPYKaIOIIEN CPEIbI;

OCO3HAaHME TJI00aTBHOrO XapakTepa 3KOJIOTMYECKUX MpoOJeM M IMyTed HuX
pEelIeHHS;

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

AKTUBHOE  HEINPUATHE JCUCTBUM, NPUHOCAIIMX BpPEH  OKPYXKaAKOUIEH
OPUPOJIHON cpezie, YMEHHE MPOTHO3UPOBATH HEOJIATOMPHUITHBIE IKOJIOTUYECKUE
MOCJIE/ICTBUS PEANPUHUMAEMBIX ACHCTBUIN U PEIOTBPAIATh UX;



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

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

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

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

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

yOEeXAEHHOCTh B 3HAUYUMOCTH OWOJOTHUU JIs COBPEMEHHON IMBWJIM3ALINU:
oOecrieyeHus: HOBOI'O YPOBHS PAa3BUTHSA MEAMIMHBI, CO3/IaHHUE TEPCIIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX pelIaTh  PECYpCHbIE  MPOOJIEMBI  Pa3BUTHS
YeJI0BEYECTBA, MOMCKA MyTEeH BHIXOJIa U3 TII00ATBHBIX SKOJOTHUECKUX MPOOIeM U
obecrieueHusi mepexoja K  yCTOMUMBOMY  Pa3BUTHIO,  PAlMOHAIBHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYypcOB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

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

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

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

OCO3HAHHUE IIEHHOCTH HAYYHOW JAESATEIbHOCTU, TOTOBHOCTH OCYIIECTBIATH
MPOEKTHYIO U UCCIIEA0BATENbCKYIO AESITEIbHOCTh NHIUBUAYAIBHO U B TPYIIIE;

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



METANIPEAMETHBIE PE3YJIBTATBI

MertanpeameTHble pe3yabTaTbl OCBOEHHs yuyeOHoro mnpeamera «buonorus»
BKJIIOYAIOT: 3HAuUMMble i1 (OPMHUPOBAHUS MHPOBO33PEHUSA OO0Yy4arOLIUXCS
MEXIUCUUIUIMHAPHBIE (MEXIIPEIMETHbIE) OOLICHAYYHbIE TOHATHUS, OTPaKaroIne
[EJIOCTHOCTh HAYYHOW KapTUHBI MHpa U CHEHU(PHUKY METOIOB TMO3HAHUA,
UCITOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BELIECTBO, YHEPTUs, SBJICHHE, MPOLECC,
CUCTEMa, Hay4yHbIM (DaKT, MPUHIMI, TMIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCIIEJOBaHUE,  HAONIOJIEHHWE, U3MEpPEHHE, OKCIEPUMEHT U  Jpyrue);
yHHUBEpCaJbHble Yy4eOHBbIE JeHCTBUS (TO3HABaTelbHbIE, KOMMYHHUKAaTUBHBIC,

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

MHUPOBO33PEHUYECKHUE 3HAHMSI W  YHUBEpCaJbHbIE ydeOHbIE JEHCTBUS 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, pEryJIsITUBHbIE YHHUBEpCalbHbIE Y4YEOHbIE JEHUCTBUS, COBMECTHas
NEeSATEIbHOCTbD.

MertanpenMeTHbIE PE3yJIbTaThl OCBOCHHSI IMPOTPAMMBI CPEIHEro OOIIEro
00pa30BaHMsI JOJKHBI OTPAXKATh:

OBaanenue YHHMBEPCAJIbHBIMHU y4eOHBIMU MO3HABATEIbHBIMH
AEeCTBUSIMM:

1) 6a3oBbIe JJOrHYeCKHE JeiCTBHS:

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

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

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

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

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

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



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

pa3pabaThiBaTh IUIAH PEIICHHUS MPOOJIEMBbI C yU4ETOM aHalnW3a WMEIOIIUXCS
MaTepHabHBIX U HEMAaTepUAJIbHBIX PECYPCOB;

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

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

pa3BUBaTh KPEaTUBHOE MBIILICHUE ITPU PEIICHUH KM3HEHHBIX MPOOJIEM.

2) 6a30BbIe HCCJIEN0BATEIbCKHE ICHCTBHUS:

BJIa/IETh HaBBIKAMU Y4€OHO-UCCIIEIOBATENbCKON U MMPOCKTHON JESTEIBHOCTH,
HaBbIKAMHU  paspelieHusi mpoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY IIOMCKY METOJIOB PELICHMsI IPAKTUYECKUX 3a]1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJI0B MO3HAHUS;

UCTIONB30BaTh PAa3jMyYHbIe BUABI JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO
3HaHWs, €ro WHTEPIpETAlUH, MPeoOpPa30BaHUI0O M TMPUMEHEHUIO B YUEOHBIX
CUTYaIUsX, B TOM YHUCJIC TIPHU CO3JaHUH YI€OHBIX U COIMATBHBIX MPOCKTOB;

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

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

BBISIBIIAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBaTh 3ajady,
BBIJIBUTATh TUIOTE3y €€ peIleHUs, HaXOIAUTh apTyMEHTHI JJIs JI0Ka3aTeIbCTBA
CBOMX YTBEPKJICHHM, 3a/1aBaTh MapaMETPbl U KPUTEPUHU PEIICHHUS;

aHAIM3UPOBaTh TMOJYYCHHBIE B XOJE pEUICHHS 3a7aud  pe3yJbTaThl,
KPUTHYECKH OIICHUBATh WX JOCTOBEPHOCTH, MPOTHO3WPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSIX;

JaBaTh OIIEHKY HOBBIM CUTYAIUsM, OIIEHUBATH TPUOOPETEHHBIN OIIBIT;

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

yYMETh TMEPEHOCUTh 3HAHWS B TMO3HABATEIBHYI0 U MPAKTHUYECKYIO OOJIacTH
KU3HEICSATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTei;

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

3) pabdora ¢ ungopmaunmeii:

OpPUEHTHPOBATHCS B PA3IMUYHBIX UCTOYHHKAX MHPOpPMAIMH (TEKCTe Yy4eOHOTro
nocoOusi, HAy4YHO-TIOMYJIIPHOM JUTEpaTrype, OHOJOTMYECKUX CIIOBapsAX U
CTIPaBOYHHMKAX, KOMITBIOTEPHBIX 0a3ax NMaHHBIX, B VHTepHETEe), aHAIM3UPOBAThH



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

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

npUOOpeTaTh OIBIT KCHOJIB30BaHUS HH(GOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHIA, COBEPIIICHCTBOBATH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3TNIHBIX
MOMCKOBBIX CUCTEM;

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

UCIIONb30BaTh HAY4YHBIA S3BIK B KadecTBe CpeAcTBa Mmpu paboTe ¢
Ouonornyecko MHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTU4YeCKUe 3HaKU W CHUMBOJIBI, (HOpPMYJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh W NPeoOpazoBhIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CpEICTBA
HaTJISTHOCTH;

BIAJCTh  HABBIKAMH  pacloO3HaBaHWA W 3alUThl  WH(OpMaIuy,
nH(OPMAIMOHHON 6€30MaCHOCTH JINYHOCTH.

OByaieHUe YHMBEPCAJIbHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

1) o0mennme:

OCYIIECTBJIATH KOMMYHHUKAIIMH BO BceX chepax KU3HU, aKTHBHO y4aCTBOBATH
B JMAJIOTE€ WJIM JIMCKYCCHUU TIO CYIIECTBY OOCYyXaaemMoil TeMbl (YMEHHE 3a/JaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKICHUS OTHOCHUTEILHO BBHITIOJHEHHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3UIIMNA JAPYTHX y4aCTHUKOB
JMasora Wik JUCKYCCUN);

pacrmo3HaBaTh HeBepOalbHBIE CpPEACTBA OOIIEHHS, TOHMMATh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, TMPEANOCHIJIOK BO3HHUKHOBEHHS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMSITYATh KOH(JIMKTHI U BECTH ITEPETOBOPHI;

BJIQJIETh PA3IMYHBIMHU CHOCOOaMM OOIEHWS U B3aUMOJICHCTBHUS, MMOHMMATH
HAMEPEHUS IPYTUX JIOJICH, MPOSBIATH YBAKUTEIBHOE OTHOIICHHE K COOECeTHUKY
U B KOPPEKTHOU GopMe (hopMyTupoBaTh CBOM BO3PAKECHHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHUSI 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;

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



IIPUHAMATh  LEIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJAWHUPOBATh ACUCTBUA MO €€ JNOCTHKEHUIO: COCTABIIITH IUIAH JEHUCTBUU,
pacnpenensaTh poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYKIAaTh pe3YJIbTaThl
COBMECTHOI paboTHI;

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

Ipe/uiaratb HOBBIE IIPOEKTHI, OLEHMBATh HIEU C TIO3ULUNA HOBU3HBI,
OpPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

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

OBJiaieHre YHUBEPCAIbHBIMH PeryJsSTUBHBIMHU ACHCTBUAMM:

1) camoopranu3anusi:

UCIIOJIb30BaTh OHMOJOTMYECKHE 3HAHUS U1 BBIABICHUS MpoOJIEeM M HX
pELICHUs B AKU3HEHHBIX U YU€OHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIE
YCTAHOBKM B CBOMX JACHCTBHSX M MOCTYIKAax IO OTHOUIEHUIO K YKUBOW IPHUPOJE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYKAOIINX;

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

CaMOCTOATENIbHO COCTABJISITh IUJIaH pPEIICHHs Npo0JeMbl €  Yy4ETOM
UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEIOYTEHUIH;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsTh paMKH y4eOHOTO MPeIMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

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

OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

c1ocoOCTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHHUIO HIMPOKOM JpyAULIUK B
pa3HbIX 00JIaCTAX 3HAHWUW, TMOCTOSHHO TOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KYJBTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

J1aBaThb OLIEHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHUBBI B JIEATEIBHOCTD,
OLICHUBATbh COOTBETCTBUE PE3YJILTATOB LEISAM;

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

YMETb OLICHUBATb PUCKU M CBOEBPEMEHHO NPUHUMATH PEIICHUSA MO0 HX
CHIKEHHIO;



IIPUHAMATh MOTHMBBI M apryMEHTBl JPYIMX INPU AaHAIU3€ pPe3yJbTaTOB
NEATEIBHOCTH;

3) npuHsTHE celOsl ¥ APYTUX:

IPUHUMATH ce0sl, TOHUMas CBOM HEIOCTATKH U JOCTOMHCTBA,

IIPUHUMATh MOTHBBI W apryMEHTBl APYIHX IIpM aHAJIW3€ pe3yJbTaTOB
NEATEIBHOCTH;

IPU3HABATh CBOE MPABO U MPABO APYTUX HA OIINOKHU;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

ITPEAMETHBIE PE3YJ/IBTATDBI

[IpenMeTHbIE pe3yabTAaThl OCBOCHHUSI COJIEPXKaHUSI Y4eOHOro MpeaMera
«buonorus» Ha yrayOnEHHOM ypOBHE OpPHUEHTHUPOBAaHBI Ha oOecreueHue
npobuapHOro  oOyueHus  oOydaronuxcss — Owonmormu. OHH  BKJIIOYAIOT:
cnenuuyeckue s OMOJIOTMHM HayYHBIC 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUH 11O
OCBOCHHIO, UHTEPIIPETALMN U MPEOOpPa30BAHUIO 3HAHUM, BUABI ACATEIBHOCTU IO
MOJTYYEHHUIO HOBBIX 3HAHWW U UX MPUMEHEHUIO B PA3UYHBIX YUYEOHBIX, a TAKKE B
peaNbHbIX KXU3HEHHBIX cuTyauusx. l[IpenmeTHbie pe3ynbTaThl MPEACTABICHBI MO
rojiaM U3y4eHusl.

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

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

BJIAJCHUE CHUCTEMOM OHOJIOTMYECKUMX 3HAHUW, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAONIMe OHOJIOTHYECKUE TEPMHUHBI U TOHATUSA (KU3Hb, KIIETKA,
OpraHu3M, MeTaboJIM3M, TOMEOCTa3, CaMOPETYISIUs, CaMOBOCIIPOU3BEICHUE,
HACJIEJICTBEHHOCTh, MU3MEHUUBOCTh, POCT U Pa3BUTHE), OMOJOTHYECKUE TEOPUU
(xnetounast teopus T. llIBanna, M. Ilneiinena, P. BupxoBa, XxpomocoMHas Teopust
HaciencrBeHHoctu T. Moprana), yuenus (H. W. BaBmnoBa — o uenTpax
MHOTOOOpa3usi W MPOUCXOXKICHUS  KYJbTYPHBIX  pacTeHHWi),  3aKOHBI
(emnHOOOpa3Wsi MOTOMKOB TEPBOTO TOKOJIEHUS, PACIICIIJICHUSI, YACTOTHI TaMeT,
HE3aBUCUMOTO HacienoBanus [. MeHngens, TOMOJIOTUYECKUX PSAJIOB B
HACJIEICTBEHHOM U3MEHYMBOCTH H. n. Basunosa), IIPUHILIATIBL
(KOMILIEMEHTapHOCTH);

BJIaJICHUE OCHOBHBIMM METOJIaMH HAy4YHOTO MO3HAHUS, HCIOJIb3YEMbIX B
OMOJIOTMYECKUX HUCCIAEOBAHUSIX IKUBBIX OOBEKTOB (OMHCAaHUE, HU3MEpPEHUe,
HaOJII0/IeHNE, SKCIIEPUMEHT);



YMEHHE BBIACIATH CYLUIECTBEHHBIC MPU3HAKU: BUPYCOB, KJIETOK MPOKApUOT U
HYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM YHCIIE
OakTepuit, rpuOOB, pacTEHUH, )KUBOTHBIX U Y€JIOBEKA, CTPOCHUSI OPraHOB U CUCTEM
OpPraHOB pAaCTEHUM, JKUBOTHBIX, YEJIOBEKAa, IMPOIECCOB KU3HEAEATEIbHOCTH,
IPOTEKAIOIIMX B OpraHU3Max PACTEHUH, KUBOTHBIX U YEJIOBEKAa, OMOIOIMUECKHUX
IPOIIECCOB: 0OMEHA BelIeCTB (MeTaboIM3M), MPEBPAICHUSI YHEPTUU, OpOKEHUS,
aBTOTPO(PHOTO U reTepOTPOPHOro TUIIOB MUTAHUS, (POTOCHHTE3a U XEMOCHUHTE3A,
MUTO3a, M€H03a, raMeTorenes3a, SMOpUOTreHe3a, MOCTIMOPHOHAIBHOIO Pa3BUTHS,
pPa3MHOXKEHHUS,  HMHJIMBUIYaJBbHOTO  Pa3BUTUS  OpraHu3Ma  (OHTOreHe3a),
B3aMMOJEICTBYSI T€HOB, FETEPO3UCA, UCKYCCTBEHHOTO 0TOODA;

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

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

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

yYMEHHE peniaTb OMOJIOTUYECKUE 33]Ja4H, BBISBISATH NPUUMHHO-CIICICTBEHHbIE
CBSI3U MEXAY UCCIIEyeMbIMU OHOJIOTMYECKUMHU MIPOLIECCaMU U SBJICHUSMU, 1€TaTh
BBIBOJIbI U TTPOTHO3BI HA OCHOBAHHH TOJIYY€HHBIX PE3yJIbTaTOB;

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

YMEHHE BBIIBUraThb TUIOTE3bl, MPOBEPATh MX SKCIEPUMEHTAIBHBIMU
cpencTBamMu, (GOpMyIUpys Ieldb HUCCIEIOBAHMs, aHATU3UPOBATH IOJYYCHHBIC
pe3yNbTaThl U €NIaTh BBIBOJIBL;

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

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



YMEHHE OCYIIECTBISATh OCO3HAaHHBIM BhIOOp Oynymied mpodeccrnoHalbHOM
JEATETLHOCTH B 00JacTH OWOJIOTHU, MEAWIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH,
CEJIbCKOTO XO3SMCTBA, MUIIEBON MPOMBINIJIEHHOCTH, YTAyOIsSTh MO3HABATEILHBIN
WHTEpEC, HAIIPaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOLIEH npodeccuu 1
NPOJOJDKEHHE OMOJOTUYECKOro 00pa3oBaHMs B OpraHU3alUsiX  CpPEIHEro
po(eCCHOHATEHOTO U BHICIIETO 00Opa30BaHUAI.

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

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

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

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

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

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

YyMEHUE  BBISBJISTH  OTJIMYWTEIbHBIE  TPHU3HAKH  KUBBIX  CHCTEM,
MPUCIIOCOOJICHHOCTh BUJIOB K Cpefie OOWTaHUs, aOUOTHUYECKUX M OMOTHYECKUX



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

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

yMEHHUE peliaTh OMOJIOTUYECKUE 3aa4, BISABISTh TPUUUHHO-CIIEICTBEHHbBIC
CBSI3U MEXKJy UCCIIEAYEMbIMU OMOJOTUYECKUMH MPOIIECCAMU U SIBIICHUSMH, JIE1aTh
BBIBOJIbI M IPOTHO3bI HA OCHOBAHUU TIOJYUYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBINOJIHATh JITA0OPATOPHBIE M IPAaKTUYECKHUE PpadOThI, COOIHOATH
mpaBuia npu paboTe ¢ ydeOHBIM U Ja00paTOPHBIM 000PYI0BaHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, TMPOBEPSITh HUX OSKCIEPUMEHTAILHBIMU
cpencrBamu, GOpMyIHpYs I1elb HCCIEIOBAaHUS, aHAJTU3UPOBATH IOIYUYCHHBIC
PE3yNBTATHI U ICNIaTh BEIBOJBL;

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

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

YMEHUE OCYIIECTBIATh OCO3HAHHBIA BBHIOOp Oyaymiedl mpodeccHoHaTIbHON
NESATEILHOCTH B 00JIaCTH OMOJIOTUH, SKOJIOTHUHU, TPUPOIOTIONH30BAHMS, MEAUIINHBI,
OMOTEXHOJIOTHH, TICHXOJIOTUH, BETEPUHAPHH, CEIHCKOTO XO3SHCTBA, MHUIICBOM
MIPOMBITIUICHHOCTH, YTIYyOJATh TO3HABATENbHBI WHTEPEC, HAIpaBJICHHBIA Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  Tpodeccurt U MPOJODKEHHE
OMOJOTHYECKOTO 00pa30BaHUs B OPTaHU3AIUSAX CPEAHETO MPO(PECCHOHATBHOTO U
BBICIIIETO 00Opa30BaHUsI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KosunyecTBo 4acoB DJIeKTPOHHbIE DopMbI
Ne HaumenoBaHue pa3jiesioB U (undposbie) peanu3anuu
Konrpoabnbsie IIpakruyeckue
n/n TeM IPOrpaMmbl Bcero o0pa3oBaTte/ibHbIE BOCIIMTATEJIbHOI0
padoThI padoTshI
pecypchl NoTeHuaaa
3HaTh poib
OTEUECTBEHHBIX
1 buoiiorus kak Hayka 1 bubmmorexa [IOK €HBIX B
K https://m.edsoo.ru/7f41bacc y1
W3y4YEHUU
OHMOJIOTHH.
3HaTh pPOJb
OTEUECTBEHHBIX
5 JKuBbie cucTeMbl U UX 9 bubnmnoreka [HOK .
HBIX B
U3y4yeHue https://m.edsoo.ru/7f41bacc i
W3y4YEHUHU
OMOJIOTHH.
3HaTh poiib
OTEUECTBEHHBIX
3 buonorus knetku 2 0.5 bubmorexa HOK €HBIX B
' https://m.edsoo.ru/7f41bacc i
W3y4YEHUHU
OMOJIOTHH.
3HaTh poiib
OTEUECTBEHHBIX
XuMHU4ecKas OpraHu3aIus bubnmoreka [JOK
4 10 1 YUYEHBIX B
KJIETKH https://m.edsoo.ru/7f41bacc
W3y4YEHUHU
OMOJIOTHH.
bubmmoreka [JOK 3HaTh poiib
5 Crpoenue u KITUH KJICTKH 8 1 2
p Pymxn https://m.edsoo.ru/7f4lbacc =~ oTedecTBEHHBIX
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YVUYCHBIX B
W3YYCHHH
OHnoIOrun.

OOMEH BeLIECTB U
npeBpalieHre YHEPTUU B
KJIETKE

bu6nuoreka [IOK
https://m.edsoo.ru/7f41bacc

3HaThb poiib
OTCYECTBEHHBIX
YVUYCHBIX B
H3YYCHHUH
OHOJIOTHH.

Hacnencrsennasa
UHpOpMALKS U peaTn3aius
€€ B KJIIETKE

0.5

bubnnoreka IIOK
https://m.edsoo.ru/7f41bacc

3HaTh poiib
OTEYECTBEHHBIX
YVUYCHBIX B
U3YYCHUH
OHOJIOTHH.

JKu3HEeHHBIN UK KJIETKU

bubnnoreka IIOK
https://m.edsoo.ru/7f41bacc

3HaTh poiib
OTE€YECTBEHHBIX
YUYCHBIX B
U3YUCHUH
OMOJIOTHH.

Crpoenue u GyHKIUU
OpPraHu3MOB

17

1.5

bu6nuoreka [IOK
https://m.edsoo.ru/7f41bacc

ITormmars
3aBHCHMOCTD
3710pOBbS
YyeJIoBeKa OT
COCTOSIHUS
OKpY Karollen
cpensl,
HEO0OXOINMOCTH
3aIUTHI CPEJIBI
obouTaHus
YJeJIOBEKa
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10

Pa3mMHOXeHMe U pa3BUTHE
OpraHu3MOB

bu6nmoreka [IOK
https://m.edsoo.ru/7f41bacc

ITornmars
3aBHCHMOCTD
3I0POBBS
yeJIoBeEKa OT
COCTOSIHUS
OKpYy>Karolen
Cpenbl,
HEOOXOIMMOCTHU
3aIUTHI CPEJIbI
oOuTaHuA
yeJI0BEKa

11

I'eneruka — Hayka o
HACJIEJICTBEHHOCTH U
M3MEHYMBOCTH OPTaHU3MOB

0.5

bu6mmoteka [IOK
https://m.edsoo.ru/7f41bacc

3HaTh poiib
OTEYECTBEHHBIX
YUEHBIX B
U3y4CHUU
TeHETHUKHU U
CeNIeKIIUU

12

3aKOHOMEPHOCTH
HaCJIe/ICTBEHHOCTH

10

bu6mmoteka [IOK
https://m.edsoo.ru/7f41bacc

3HaTh poiib
OTEYECTBEHHBIX
YUEHBIX B
U3y4EHUH
TeHETHKH U
CeNIeKIIUU

13

3aKOHOMEPHOCTH
U3MEHYHUBOCTHU

bu6mmoreka [IOK
https://m.edsoo.ru/7f41bacc

3HaTh poiib
OTEYECTBEHHBIX
YUEHBIX B
U3yYeHUH
TeHETHKH U
CEJIeKIINU
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14

I'eHeTnka yenoBeka

0.5

bu6nmoreka [IOK
https://m.edsoo.ru/7f41bacc

ITornmars
3aBHCHMOCTD
3I0POBBS
yeJIoBeEKa OT
COCTOSIHUS
OKpYy>Karolen
Cpenbl,
HEOOXOIMMOCTHU
3aIUTHI CPEJIbI
oOuTaHuA
yeJI0BEKa

15

16

CCJ'ICKI_II/ISI OpraHu3MoB

buorexHonorus u
CHUHTETHYECKAS] OMOJIOTHSA

bubmmoreka [IOK
https://m.edsoo.ru/7f41bacc

bubmuorexa [JOK
https://m.edsoo.ru/7f41bacc

ITormmars
3aBUCHMOCTD
310pOBbS
YyeJIOBEKa OT
COCTOSTHUS
OKpYy>Karolen
cpensl,
HEOOXOAMMOCTH
3aIUTHI CPEJIbI
obouTaHus
YeJIOBEKa

ITonumars
3aBHCUMOCTD
3J10pOBbS
YeJIOBEKa OT
COCTOSIHHUS
OKpYy>Karoleu
cpensl,
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HEOOXOIMMOCTHU
3aITUTHI CPEJIBI
0o0uTaHUA
yejaoBeKa

17

OBIIEE KOJIMYECTBO YACOB

Pe3epBHOE Bpemst

I10 ITPOTPAMME

102

13

bubnunoreka LIOK
https://m.edsoo.ru/7f41bacc



https://m.edsoo.ru/7f41bacc

11 KJIACC

Ne
n/n

HaumenoBaHue pa3jiesioB u
TeM MPOrpaMMbl

3apoKJeHUE U pa3BUTHE
IBOJFOIIMOHHBIX
IPe/ICTaBICHUN B OMOJIOTUH

MuxkposBoitonus u eé
pe3yJIbTaThl

MakposBomntonus u eé
pe3yIbTaThl

[IpoucxoxaeHue u pa3BuTHe
JKA3HU Ha 3emiie

HpOI/ICXO)KIlCHI/IC YCJIO0BCKa —

KoaunuecTBO 4acoB

Beero KonTposabHubie
padoThI
4
14
6 1
15
10 1

IIpakTn4yeckue
padoTshI

1.5

DJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

bubnnoreka IIOK
https://m.edsoo.ru/7f41bacc

bubnnoreka IIOK
https://m.edsoo.ru/7f41bacc

bu6mmoteka [IOK
https://m.edsoo.ru/7f41bacc

but6mmoreka [IOK
https://m.edsoo.ru/7f41bacc

bu6nuoreka [IOK

DopMbI
peau3anuu
BOCIIUTATEIbHOIO
NOTEeHIHAJIA

3HaThb poiib
OTEUECTBEHHBIX
YUEHBIX B U3YYCHUU
IBOJTFOLIMOHHBIX
IPOLIECCOB.

3HaTh poiib
OTEUECTBEHHBIX
YUEHBIX B U3YYCHUHU
IBOJTFOLIMOHHBIX
IPOLIECCOB.

3HaTh poiib
OTEYECTBEHHBIX
YUEHBIX B U3YYCHUHU
HBOJIIOI[MOHHBIX
IPOLIECCOB.

3HaTh poiib
OTEYECTBEHHBIX
YUEHBIX B U3YYCHUHU
HBOJIIOI[MOHHBIX
MPOIIECCOB.
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aHTPOIIOTEHE3

https://m.edsoo.ru/7f41bacc

DKonorus — HayKa O

B3aMMOOTHOIICHUAX
OpraHu3smMoB U

HAJIOPTaHU3MEHHBIX CUCTEM C
OKpY>Karollel cpenon

0.5

bu6nmoreka [IOK
https://m.edsoo.ru/7f41bacc

N3yuars
HKOCHCTEMBI Ha
npuMepax
HKOCUCTEM
Y amypTckon
PecryOnmku

3HaThb  OCHOBHBIE

TIPUHIUITBL
panroHaIBLHOTO
MCTIOJIb30BAHUS
MPUPOIHBIX
pecypcos B
Y amyprckoi
PecriyOnuke

Opranusmsl 1 cpeia
oOuTaHus

DKOJIOTHS BUIOB U
MOIYJISIUANA

1.5

0.5

bubmorexa [JOK
https://m.edsoo.ru/7f41bacc

but6mmoreka [IOK
https://m.edsoo.ru/7f41bacc

N3yuars
9KOCHCTEMBI Ha
npuMepax
KOCHUCTEM
Y iMypTCKOM
PecnyGnuku

3HaTh OCHOBHBIE

MMPUHIIHUIIBI
panroHaAIBLHOTO
UCIOJIb30BaHUS
MPUPOIHBIX
pECYpCOB B

Y nimypTCcKOi
PecnyOnuke

N3yudars
3KOCUCTEMBI Ha
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DKOJIOTHS COO6H.ICCTB.
OKOJIOTHYECKHE CHUCTEMBI

12

0.5

bubmmoreka [IOK

https://m.edsoo.ru/7f41bacc

npuMepax

KOCUCTEM

Y nimypTCcKoit

PecrryOmiku
3HaTh OCHOBHBIE

HPUHIUIIBL
paLKOHAIBHOTO
UCIOJIb30BaHUS
IPUPOJHBIX
pecypcoB B
Y amypTckon
PecniyOnuke

N3yuars

HKOCHUCTEMBI Ha

puMepax

HKOCHUCTEM

Y amypTckon

PecriyGmmku
3HaTh OCHOBHBIE

MPUHIUITBL
panroHaAIBLHOTO
WCTIOJIb30BaHUS
MIPUPOTHBIX
pEeCypcoB B

Y nimypTCcKOi
Pecniy6nuke

10

Buocdepa — rinobanbHas
HKOCHUCTEMA

but6mmoreka [IOK

https://m.edsoo.ru/7f41bacc

N3yuats
SKOCHCTEMBI Ha
puMepax
JKOCUCTEM

Y nimypTCKOM
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PecryOnmku
3HaTh OCHOBHEIE

TIPUHIIHAITBI
paloHaIbHOIO
MCTIOJIb30BAHUS
MPUPOIHBIX
PECYPCOB B

Y nimypTCcKoit
PecriyOnuke

11

12

YenoBek U OKpykaromas
cpena

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB
[10 ITIPOT'PAMME

102

7.5

bubmuorexa [JOK

https://m.edsoo.ru/7f41bacc

bu6nuoreka [IOK

https://m.edsoo.ru/7f41bacc

N3yuars
9KOCUCTEMEI Ha
npuMepax
DKOCUCTEM
Y amyprcekoi
PecnyOnuku

3HaTh OCHOBHEIC

IMPUHIHUIIBI
paIoHaIbHOIO
UCIOJIb30BaHUS
MPUPOHBIX
pECYPCOB B

Y imypTCcKOM
PecniyOnuke
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HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KoJsnyecTBO 4acoB JJIeKTPOHHbIE
Ne undgposbie
/i Tema ypoka Beero Kontpoabnbie IIpakTnueckue 00paszoBaTeJbHbIe
padoTshI padoTshI
pecypcsl
1 buosiorus kak KOMILJIEKCHAs HayKa U Kak 1 bubmuorexa [JOK
4acTh COBPEMEHHOTO OOIIECTBA https://m.edsoo.ru/7f41bacc
. bubmuorexa [JOK
2 JKuBble cucTeMbl U UX CBOMCTBA 1 httos://m.edsoo.ru/7f41bacc
. bubmuorexa [JOK
3 JKuBbie crcTeMbl M HX CBOICTBA 1 httos://m.edsoo.ru/7f41bacc
4 YpoBHEBasi OpraHU3anys KUBBIX CUCTEM 1 bubmmorexa [TOK
https://m.edsoo.ru/7f41bacc
5 Wcropust OTKPBITUS U U3YUEHUSI KIETKH. 1 bu6nuoreka [IOK
Kunerounas Teopus https://m.edsoo.ru/7f41bacc
Metoasl MOJNIEKYJIAPHON U KIETOUHON
6uonoruu. [Ipaktnueckas padora «M3ydyenue
6 METOI0B KJIIETOYHOMH OMOIOTHH 1 05 bu6mmoreka [JOK
(xpomatorpadus, anextpodopes, https://m.edsoo.ru/7f41bacc
muddepeHManbHOe HEHTPUPYTHpOBaHUE,
[TLIP)»
7 XUMHUYECKUN COCTaB KJIETKH 1 bubmmorexa [JOK
https://m.edsoo.ru/7f41bacc
3 MuHepanpHble BEIECTBA KIETKH, UX 1 bubnuorexa [IOK
Ouosornueckas poib https://m.edsoo.ru/7f41bacc
9 Opranuyeckue BelecTBa KIeTKH — OEJKH. 1 0.5 bubnuorexa [IOK
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JlaboparopHas pabota «OOHapy) eHUE

OEJIKOB C IIOMOIIBIO KAYECTBCHHBIX peaKHHfI))

https://m.edsoo.ru/7f41bacc

10 CsaoticTBa, knaccuduxanys u GyHKIAN bubnunoreka [HOK
0eNKOB https://m.edsoo.ru/7f41bacc
1 Opra"nueckue BenleCTBa KJIETKH — bubnmoreka [JOK
YIJIEBOIBI https://m.edsoo.ru/7f41bacc
12 OpraHnJyecKye BEIecTBa KICTKH — JIUITHIBI bubmorexa LOK
P - A https://m.edsoo.ru/7f41bacc
Hyxneunossie kucnotsl. JJHK u PHK.
13 JlaboparopHnas pabota «lccrnenoBanue 05 bubnuorexa [JOK
HYKJIEMHOBBIX KHCJIOT, BbIJIEJICHHBIX U3 ' https://m.edsoo.ru/7f41bacc
KJIETOK Pa3JIMYHBIX OPTraHU3MOBY
14 Crpoenue u ¢pyakiun ATO. [Ipyrue bubnuorexa [JOK
nykieozuaTpudocarsr (HTD) https://m.edsoo.ru/7f41bacc
15 CexsennpoBanue [JHK. Metoasl renomuku, bubmuoreka [JOK
TPAHCKPUIITOMUKH, IPOTEOMUKHU https://m.edsoo.ru/7f41bacc
bu6mmoreka [JOK
1 M i
6 CTOIEI CTPYKTYPHOH OHOnOrHH https://m.edsoo.ru/7f41bacc
bu6mmoreka [JOK
17 T NI
UTIBI KJIETOK. [IpokaproTudeckast KiieTka httos://m.edsoo.ru/7f41bace
CTpoeHune dyKapuOTHISCKON KIIETKH.
18 IT Ie)lKTI/ItIecmyaKﬂ pa60Ta «3yuenre cBOMCTB 0.5 bubmorexa HOK
P N P yi ' https://m.edsoo.ru/7f41bacc
KJIETOYHOU MEMOpaHbI»
19 IToBepxHOCTHBIN anmapaTt KJISTKH bubmorexa [JOK
P P https://m.edsoo.ru/7f41bacc
OnHOMEMOpaHHbIE OPTaHOU Bl KIIETKH. Eub OK
20 [TpakTrueckas pabota «3ydeHue qBUKEHUS 0.5 nomorexa L

OUTOILIaA3MbI B PACTUTCIIBHBIX KJIICTKAaX)

https://m.edsoo.ru/7f41bacc
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[ToyaBTOHOMHBIE OPTaHOUIBI KJIETKHU:
MUTOXOHJIpHH, TIacTUbl. JlabopaTopHas

bubmuoreka [JOK

21 0.5
pabora «VccnenoBanue mia3mMosusa u https://m.edsoo.ru/7f41bacc
JIETIa3MOJIM3a B PACTUTEIBHBIX KIIETKAX)»
bubmuoreka [JOK
22 HemeM0 e e
MCEMOPAHHBIC OPTATOMART IIICTIH https://m.edsoo.ru/7f41bacc
bubmuoreka [JOK
23 Crtpoenue
TPOCHHE M QYHKIUHN A/1Pa https://m.edsoo.ru/7f41bacc
CpaBHHUTEIIbHAS XapaKTEPUCTHKA KIETOK
24 sykapuoT. JJaboparopHas padora «3yueHue 0.5 bubmmorexa [TOK
YKapHoT. patop p Y1 ' https://m.edsoo.ru/7f41bacc
CTPOCHHUSI KJIETOK Pa3IMYHBIX OPTaHU3MOB»
AcCUMMIIAINAS U JUCCUMMIIALAS — J(BE
CTOpOHBI MeTabomm3Ma. Turbel oOMeHa
25 BelecTs. JlabopatopHas padota «M3yuenne bubmorexa [TOK
B ' Ii praip yi https://m.edsoo.ru/7f41bacc
KaTaJIMTUYECKOW aKTHBHOCTH ()EPMEHTOB (HA
MIpUMEPE aMIJIa3bl MITK KaTajlasbl)»
DepMEHTaTUBHBIN XapaKTep peaknui
KJIeTOYyHOTO MeTabou3Ma. JlaboparopHas
26 abota «M3y4yeHue pepMEeHTaTUBHOTO 0.5 bubnmorexa LIOK
p ¥ p ' https://m.edsoo.ru/7f41bacc
pacierieHust IepoKCcHIa BOJAOPOa B
pPACTUTEIBHBIX M JKUBOTHBIX KIIETKAX)
bu6mmoreka [IOK
27 b - S - 0
€JIKU-aKTUBATOPBI U OETKU-UHTHOUTOPHI httos://m.edsoo.ru/7f41bacc
bubmuorexa [JOK
28 A % S
BTOTPOQHEIH TUII 0OMEHa BemecTs https://m.edsoo.ru/7f41bacc
bubmuoreka [JOK
29 D
OTOCHHTES https://m.edsoo.ru/7f41bacc
30 Xemocunres. Jlaboparopnas pabota 05 bubnmnorexa [JOK

«CpaBHeHHE MTPOLIecCOB POTOCHHTE3A U

https://m.edsoo.ru/7f41bacc
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XCMOCHHTEC3a»

AHa’poOHbIe OpraHu3Mbl. Buabl 6poskeHusl.

bu6mmoreka [IOK
1
3 Jlaboparopnas pabota «CpaBHEeHUE httos://m.edsoo.ru/7f41bacc
MPOLIECCOB OPOKEHUSI U JIBIXAHUSI
39 AspoOHBIC OpraHU3MbI. DTaIlbl bubnmoreka [JOK
SHEPreTHYEeCKOro ooMeHa https://m.edsoo.ru/7f41bacc
DHeprus MEMOPaHHOTO TPAJIMEHTA TIPOTOHOB.
33 Cunre3 AT®: pabota nporoHHoit ATD- bubmmorexa [JOK
P p https://m.edsoo.ru/7f41bacc
CUHTA3BI
34 Peakiiuu MaTpuyHOrO CHHTE3a bubmorexa LHOK
H p https://m.edsoo.ru/7f41bacc
. bubnuorexa [JOK
35 Tpanckpunuus — MatpuuHbiii cuate3 PHK https://m.edsoo.ru/7f41bacc
n bubnuorexa [JOK
36 T
DEHCIDITI | €6 Stattbl https://m.edsoo.ru/7f41bacc
37 KoaunpoBanue amuHokuciot. Pons pubocom bu6mmorexa [IOK
B OMocHHTe3e Oenka https://m.edsoo.ru/7f41bacc
38 Opranusaiuys reHomMa y mpoKapuoT u bubnuotexa [JOK
JyKapuoT https://m.edsoo.ru/7f41bacc
39 MonekymnsipHble MEXaHU3MBbI SKCIIPECCHH bubnunoreka [JOK
T€HOB y 9YKapuoOT https://m.edsoo.ru/7f41bacc
Bupycsl — BHekIeTOUHBIE (HOPMBI KU3HU U
by $op bu6mmorexa [IOK
40 oOnuratHele napa3utel. [IpakTudeckas 0.5
https://m.edsoo.ru/7f41bacc
pabota «Co3naHue MO BUPYCa»
a1 BupycHble 3a060s1eBaHus YyenoBeKa, bubnnoreka [JOK
JKUBOTHBIX, PACTCHUI https://m.edsoo.ru/7f41bacc
42 HanorexHonoruu B OMOJIOTHN U MEAULINHE bubmmorexa [TOK

https://m.edsoo.ru/7f41bacc



https://m.edsoo.ru/7f41bacc
https://m.edsoo.ru/7f41bacc
https://m.edsoo.ru/7f41bacc
https://m.edsoo.ru/7f41bacc
https://m.edsoo.ru/7f41bacc
https://m.edsoo.ru/7f41bacc
https://m.edsoo.ru/7f41bacc
https://m.edsoo.ru/7f41bacc
https://m.edsoo.ru/7f41bacc
https://m.edsoo.ru/7f41bacc
https://m.edsoo.ru/7f41bacc
https://m.edsoo.ru/7f41bacc

bubmuoreka [JOK

43 JKUSHEHERI DMK KICTKH https://m.edsoo.ru/7f41bacc
. bu6mmoreka [IOK
44 Marpubiit cuirres JIHK https://m.edsoo.ru/7f41bacc
Xpomocomsl. JITaboparopHast pabota
45 «M3y4eHre XpoMoCOM Ha TOTOBBIX 0.5 bubmorexa LHOK
ya P ' https://m.edsoo.ru/7f41bacc
MUKpOIIpenaparax»
bubmuoreka [JOK
40 Jlenertue KIETKI — MATO3 https://m.edsoo.ru/7f41bacc
Tuns! kneTok. KapnokuHes u IUTOKUHES.
47 JlaGopaTopHnas pabora «HaOmroaeHue Mmuto3a 05 bubnnoreka [JOK
B KJIETKaX KOHYMKA KOPEeIKa JyKa (Ha ' https://m.edsoo.ru/7f41bacc
TOTOBBIX MUKpOIIpEnapaTax)»
48 Perynsiiiust >KU3HEHHOTO ITUKJIA KJIETOK bubmorexa HOK
y t https://m.edsoo.ru/7f41bacc
49 OpranusM Kak eMHOE LIEJ0e bubmmorexa [JOK
P s H https://m.edsoo.ru/7f41bacc
50 Tkanu pacrenuit. JJaboparopnas pabota 05 bubnunoreka [JOK
«M3y4yeHne TKaHEeH pPaCTECHUIN» ' https://m.edsoo.ru/7f41bacc
TkaHU )KHBOTHBIX U YEJIOBEKA. Bu6 10K
. UOJINOTEeKA
51 JlaGopatopHas pabota «3yueHue TkaHei 0.5 https://m.edsoo.ru/7fALbacc
YKUBOTHBIX)
Opransbl. Cucremsl opranos. JlaboparopHas
52 abota «/3ydeHne opraHoB IIBETKOBOTO 0.5 bubmorexa HOK
p yi p ' https://m.edsoo.ru/7f41bacc
pacTCHHS
bu6mmorexa [IOK
53 Oriopa Teta opramusmon https://m.edsoo.ru/7f41bacc
54 JIBrKeHne opraHn3mMoB bubmmorexa [OK

https://m.edsoo.ru/7f41bacc
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bubmuoreka [JOK

= Huratie opranusmon https://m.edsoo.ru/7f41bacc
[IuTaHue MO3BOHOYHBIX )KUBOTHBIX. bubnmoreka [JOK
56 _
[IumeBapuTenpHas CUCTEMA YEJIOBEKa https://m.edsoo.ru/7f41bacc
bubmuoreka [JOK
S JlixaHie OprauHsMos https://m.edsoo.ru/7f41bacc
58 JpixaHue mo3BOHOYHBIX KUBOTHBIX U bubnmoreka [JOK
YyeJoBeKa https://m.edsoo.ru/7f41bacc
59 T bu6mmoreka [IOK
PaHCIOPT BELLIECTB y OPraHU3MOB https://m.edsoo.ru/7f41bacc
60 KpoBeHocHas cuctema 1mo3BOHOUHBIX bubnuoreka [IOK
JKMBOTHBIX M YEJIOBEKa https://m.edsoo.ru/7f41bacc
61 B bubmuorexa [JOK
PUICIICHHE ¥ OPTaHHSMoB https://m.edsoo.ru/7f41bacc
62 3 bubmuorexa [JOK
AUIHTA Y OpratusMon https://m.edsoo.ru/7f41bacc
63 " bu6mmorexa [IOK
MMYITHaZ cueTema qenoneka https://m.edsoo.ru/7f41bacc
64 P bu6mmorexa [IOK
ASHPAKHMMOCTE M PErYIIAIILT Y OpranusmMon https://m.edsoo.ru/7f41bacc
I'ymopanbHas peryssnus 1 S3HIOKpUHHAS bubnnorexka [JOK
65
CHCTEMA >KUBOTHBIX U UETIOBEKA https://m.edsoo.ru/7f41bacc
66 o AMOB bu6mmorexa [IOK
OPMET PAaSMHONCHHA Oprati https://m.edsoo.ru/7f41bacc
bu6mmorexa [IOK
o7 Honosoe pasmroxetine https://m.edsoo.ru/7f41bacc
68 Meiios bu6mmorexa [IOK

https://m.edsoo.ru/7f41bacc
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l'amerorenes. O6pa3oBaHue U pa3BUTHE
HOJIOBBIX KJeTok. JlabopaTtopHas paboTa

bubmuoreka [JOK

69 0.5
«3yueHne CTpOoeHMS MOJOBBIX KJIETOK Ha https://m.edsoo.ru/7f41bacc
TOTOBBIX MUKpOIIpenapaTax»
NuauBuayanbHOE pa3BUTHE OPraHU3MOB — bubmumorexa [IOK
70
OHTOIEHE3 https://m.edsoo.ru/7f41bacc
7 3akJiaJika OpraHoB M TKaHEH U3 bubnunoreka [HOK
3apOIbIIEBBIX JTUCTKOB https://m.edsoo.ru/7f41bacc
Poct u pa3Butue xuBoTHbIX. JlabopaTopHas
72 aboTta «BBIsSBIICHHE MPU3HAKOB CXOJICTBA 0.5 bubmorexa LHOK
p i p a ' https://m.edsoo.ru/7f41bacc
3apo/ibIiIel TO3BOHOYHBIX KUBOTHBIX)
Pa3zMHOXeHUE U pa3BUTHE PACTCHUM.
73 JlaGopaTtopHnas pabora «CTpoeHuE OpraHoB 0.5 bubmorexa LHOK
patoprai p p . p ' https://m.edsoo.ru/7f41bacc
Pa3MHOXKEHHUS BBICIIUX PACTCHHII»
74 Wcropus cTaHOBIEHUS U pa3BUTHS T€HETUKU bubnuoreka [IOK
KaK HayKu https://m.edsoo.ru/7f41bacc
OcCHOBHBIE TIOHATHS U CUMBOJIbI TEHETHUKH. Bu6 10K
nOIMoTeKa
75 JlaboparopHas pabota «Jpo3oduia kak 0.5
patop p Jposody . https://m.edsoo.ru/7f41bacc
00BEKT TCHETUYCCKUX HCCIICIOBAHUIN
3aKOHOMEPHOCTH HACJIEIOBAHUS IPU3HAKOB.
MonorubpuaHoe CKpeniMBaHue.
76 I1 aI(TI/I‘Ielz)KaSI a6ol;a "N3yuenue 0.5 bubmmorexa [JOK
P P i ' https://m.edsoo.ru/7f41bacc
pe3yNbTaTOB MOHOTUOPUTHOTO CKPEITMBAHUS
y npo3opuier"
77 [uTonornuecknue OCHOBBI MOHOTUOPUAHOTO bubnnoreka [JOK
CKpPEIIMBaHUS https://m.edsoo.ru/7f41bacc
78 AHanuzupytoliee ckpeuuBanue. Hermomnnoe bubnnorexa [JOK

JOMUHHPOBAHUEC

https://m.edsoo.ru/7f41bacc
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Jurubpunnoe ckpemuanue. [lpakrnyeckas

bubmuorexa [JOK
79 3] 1 0.5
paboTa «ISYHCHHC Pe3yIbTaToB https://m.edsoo.ru/7f41bacc
JTUTHOPUTHOTO CKPENTUBAHUS Y IPO30(DUIIBI
[{uTomoruyeckue OCHOBBI JUTUOPHTHOTO bubnnoreka [HOK
80
CKpELIMBAaHUS https://m.edsoo.ru/7f41bacc
81 ClerieHHO€E HaclIe0BaHUE IPU3HAKOB bubmorexa LOK
H . p https://m.edsoo.ru/7f41bacc
82 XpoMOCcOMHas TEOPHS HACIEACTBEHHOCTH bubmorexa LOK
P p a https://m.edsoo.ru/7f41bacc
bu6mmoreka [IOK
83 r
CHeTHKa Hofa https://m.edsoo.ru/7f41bacc
84 I'eHoTHI Kak LIEJIOCTHASA CUCTEMA bubmorexa HOK
1 https://m.edsoo.ru/7f41bacc
85 I'eneTnyecknii KOHTPOJIb Pa3BUTHUSA bubnnorexa [HOK
pacTeHui, )KUBOTHBIX U YEJIOBEKA https://m.edsoo.ru/7f41bacc
M3menunBOCTh IpU3HAKOB. Bus bu6mmoreka [JOK
86
N3MEHUHBOCTH https://m.edsoo.ru/7f41bacc
bu6mmoreka [JOK
87 M
OUQUKAIMOHHA HIMEHIHBOCTS https://m.edsoo.ru/7f41bacc
BapuarnuonHsslit paa v BapualimoHHas
KkpuBas. JJaboparopHas padota
88 «MccnenoBanue 3akOHOMEPHOCTEN 05 bu6mmoreka [JOK
MOAU(PUKAITMOHHONW U3MEHYUBOCTH. ' https://m.edsoo.ru/7f41bacc
[TocTpoenne BapruaOHHOTO psiia U
BApUALIMOHHON KPUBOII»
89 ['eHOTHIIMUECKAsT ”3BMEHUYNUBOCTb. bubnmoreka [JOK
KomOuHaTuBHAsI N3MEHUYUBOCTH https://m.edsoo.ru/7f41bacc
90 MyrtanunoHHas U3MeHYMBOCTb. [IpakTnueckas 0.5 bubnuorexa [IOK
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pabota «Mytanuu y 1po3oduisr (Ha
TOTOBBIX MUKpOIIpEnapaTax)»

https://m.edsoo.ru/7f41bacc

01 3aKOHOMEPHOCTH MYTAIIMOHHOTO MpoIlecca. bubnunoreka [HOK
DHOUreHeTrKa U SJIIUIeHOMUKA https://m.edsoo.ru/7f41bacc

92 ['eneruka yenoseka. [IpakTuueckas pabota 05 bubnmoreka [JOK
«CocraBiieHUE U aHAJIU3 POJIOCTOBHOM ' https://m.edsoo.ru/7f41bacc

93 MeTobl MEAUIIMHCKON T€HETUKHA bubnnorexa LIOK

https://m.edsoo.ru/7f41bacc
3HaueHne MEIUIIMHCKON T€HETHKHU B
94 [IPENOTBPAILEHUH U JIEYEHUH T€HETHUECKUX bubmorexa [TOK
p p N https://m.edsoo.ru/7f41bacc
3a00JIeBaHMI YeJIOBEKA
OCHOBHBIE ITOHATHS CEIEKIINM.

95 JlaGopaTtopHas pabota «3ydeHue copToB 05 bubnuorexa [JOK
KYJbTYPHBIX PACTEHUI U IOPOJ TOMAITHUX ' https://m.edsoo.ru/7f41bacc
SKUBOTHBIX)

MeTto/1bl ceeKIIMOHHOM paboThI.
96 Jlaboparopnas padora «M3yueHne MeTOHOB 0.5 bubmmorexa [TOK
PATOPHAA N yi ' https://m.edsoo.ru/7f41bacc
CEJICKIIUU PACTECHUN»
JlocTrxeHus ceNeKIny pacTeHui 1
97 JKUBOTHBIX. [IpakTuueckas padora bubmmorexa [IOK
P . P https://m.edsoo.ru/7f41bacc
«IIpuBuBKa pacTeHHI»

08 CoxpaHeHue, U3y4eHHE U UCTIOJIb30BaHUE bu6mmoreka [JOK
TEHETUYECKUX PECYPCOB https://m.edsoo.ru/7f41bacc
buotexHoiorus Kak Hayka u OTpacib

99 npousBoacTsa. [IpakTuueckas padora 0.5 bubmmorexa [TOK

p 4P p ' https://m.edsoo.ru/7f41bacc
«3yueHne 00bEKTOB OMOTEXHOIOTHUIY
100 OcHoBHbIE HaNpaBJIEHUS] CHHTETUYECKOU bubnuorexa [IOK

OMOJIOTUH

https://m.edsoo.ru/7f41bacc
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bubmuoreka [JOK

101 XpOMOCOMHAsI ¥ TeHHAsI WH)KEHEPUS 1 httos://m.edsoo.ru/7f41bacc
bu6mmoreka [IOK
102 Memainckue buotexnosorun 1 https://m.edsoo.ru/7f41bacc
OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 4 135
IMOYPOYHOE INIJNTAHUPOBAHHE
11 KIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne undpoBbie
Tema ypoka KonTpoabubie IIpakTuueckue p
n/n Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI pecypesr
1 3aporkeHre IBOIOUOHHBIX MPEACTaBIECHUN 1 EH6H/I’/IOT6§a Holléf41b
ttps://m.edsoo.ru acc
2 [TepBbie IBOMOLIMOHHBIE KOHIIETIIHH 1 E::6H/I’/10Te§a Holléf41b
ps://m.edsoo.ru acc
[IpennochuIKyu BOZHUKHOBEHUS TapBUHU3MA. Bu6mnorexa [OK
3 Hayunas nestensnocts Y./lapBuna 1 https://m.edsoo.ru/7f41bacc
DBOJTIONHS KYJIBTYPHBIX (HOPM OPTaHU3MOB T10 Bu6mnorexa [OK
4 1
Hapsuity https://m.edsoo.ru/7f41bacc
5 DBoIOIMS BUAOB B Iipupoe o lapBuny 1 brbmorera [IOK

https://m.edsoo.ru/7f41bacc
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bubnunoreka LIOK

6 Passurtne sBononnoHHON Teopun lapBuHa
https://m.edsoo.ru/7f41bacc
, O606HlfHI/Ie TeMbl "M cTopus 3BOJIOLMOHHOTO 05 Bu6morexa LIOK
yaeHud ' https://m.edsoo.ru/7f41bacc
I'eneTnyeckue OCHOBBI HBOJIOLIHH.
3 Jlaboparopuast pabora"BrisiBiieHue bubmmnorexa LIOK
M3MEHYHBOCTH y 0c06eii 01HOro Bua" https://m.edsoo.ru/7f41bacc
9 JIBHOKYIIHE CUIIBI 3BOJFOLMH Bubsmorexa LIOK
https://m.edsoo.ru/7f41bacc
10 U3omsuus nomyssinuii. DQQGEKT ocHoBaTes Bubimorexa LIOK
https://m.edsoo.ru/7f41bacc
11 EcrecTBennblii 0160p bubnmoreka IOK
https://m.edsoo.ru/7f41bacc
12 dOopMBI €CTECTBEHHOTO 0TOOpa bubmorexa IIOK
https://m.edsoo.ru/7f41bacc
13 [IpHCIOCOOICHHOCTh OPTaHH3MOB 0.5 bubnnorexa [JOK
https://m.edsoo.ru/7f41bacc
[Ipumepsl IpUCOCcOOIEHHOCTH OPTaHU3MOB.
14 Jlaboparopnas padota "IIpucrocodIeHHOCTD bubmoreka LIOK
OpPraHU3MOB U €€ OTHOCHTEIHHOCTH" https://m.edsoo.ru/7f41bacc
Bun, ero kxpurepuu u CTpykTypa.
15 JlaGopatopHnas pabota "M3yueHue KpuTepres bubmorexa [IOK
Buga" https://m.edsoo.ru/7f41bacc
16 BunoobpaszoBanue bubnmoreka [IOK

https://m.edsoo.ru/7f41bacc
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bubnunoreka LIOK

17 O6o006muienue Temsl "MukposBosonus"”
https://m.edsoo.ru/7f41bacc

8 [TaneonTonoruueckue u Ouorpaduaeckue 05 Bu6uorexa IJOK
MCTOIBI H3y4CHNIS SBOJIOLNN ' https://m.edsoo.ru/7f41bacc
DOMOPHUOTIOTHYECKUE U CPABHUTEIBHO- Bu6morexa [OK

19 AHATOMUYECKUE METOABIN3YICHUS IBOJIIOIIHH 0.5 https://m.eds00.ru/7f41bacc
MounekysipHO-OHOXUMUYIECKHE,

20 TCHETHYECKUE U MAaTEMATHYCCKUEMETOIbI bu6mmorexa [IOK
M3y4eHHS YBOJIIOLUN https://m.edsoo.ru/7f41bacc
HamnpasieHus ¥ myTH SBOJIOIUH.

21 Jlaboparopnas padota "Apomopdo3sl 1 bubanorexa LIOK
UJI0aIanTallil y PACTEHHI U KMBOTHBIX" https://m.edsoo.ru/7f41bacc

22 @opMBI HAIIPABICHHHOW 3BOJIIOLAH Bubmiorexa LIOK

https://m.edsoo.ru/7f41bacc

23 OO611Me 3aKOHOMEPHOCTH BOJIOLUH bubmorexa LIOK

https://m.edsoo.ru/7f41bacc

y 'I‘<0HTpOJ'II)Ha$[ pa6(')'Ta o TeMe Bu6uorexa IJOK

Maxpoapoimonus https://m.edsoo.ru/7f41bacc

25 ['unoTespl ¥ TEOPHH BOZHUKHOBEHUS )KU3HU Bu6morexa LIOK
Ha emile https://m.edsoo.ru/7f41bacc

26 OCHOBHBIE JTaIbl HEOPraHUYECKOM SBOIOLHH brbmiorexa LIOK

https://m.edsoo.ru/7f41bacc

27 Hauano opraHudecKoi SBOIIOINNH brbmotexa LIOK

https://m.edsoo.ru/7f41bacc
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bubnunoreka LIOK

28 dopmupoBaHUE HAIIIAPCTB OPTaHU3MOB
https://m.edsoo.ru/7f41bacc
OCHOBHBIE 3TaITbl YBOJIOIMH PACTUTEIHLHOTO
mupa. [Ipaktuyeckas padora "M3ydeHue Bu6muorexa LIOK
29 0COOEHHOCTEH CTPOCHHS PACTCHHUI PAa3HBIX 0.5 htps://m.edsoo.ru/7f41bacc
oTaeinoB"
OCHOBHBIE JTAIIbI 3BOJIIOIIUHU )KUBOTHOT'O
30 mupa. [IpakTyeckas pabora "H3yuenne 05 bu6muorexa [HOK
CTPOCHUSI TO3BOHOYHBIX )KUBOTHBIX " https://m.edsoo.ru/7f41bacc
31 Hctopus 3eMiu ¥ METO/IbI €€ U3yUYCHHS brbmorexa [IOK
https://m.edsoo.ru/7f41bacc
32 Pa3BuTue )KU3HU B apxee U MPOTepo30e brbmorexa [IOK
https://m.edsoo.ru/7f41bacc
33 PasButue )xu3HU B majgeo3oe brbmorexa [IOK
https://m.edsoo.ru/7f41bacc
34 Pa3BuTHE KU3HU B ME3030€ bubmorexa LLOK
https://m.edsoo.ru/7f41bacc
PazButue xu3Hu B KaiiHO30€. JlabopaTtopHas Bu6uorexa IJOK
35 pabota "M3ydyeHne nckomnaeMbIx OCTaTKOB" https://m.edsoo.ru/7f41bacc
36 CoBpeMeHHas CHCTeMa OpPraHM4ecKoro MUpa bubmorexa LIOK
https://m.edsoo.ru/7f41bacc
O6061meHue o TeMe "Bo3HUKHOBEHHE U Bu6mmotexa IJOK
37 "
pasBUTHE XKHU3HH Ha eme https://m.edsoo.ru/7f41bacc
38 AHTpOTIONOTHS - HayKa O YeJIOBEKE brbmorexa [IOK
https://m.edsoo.ru/7f41bacc
39 CraHOBJICHHE TIPEJICTABICHUN O bubmmoreka [JOK
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MMPOUCXOKIACHUHN YCIIOBCKA

https://m.edsoo.ru/7f41bacc

40 TpynoBas Teopus antponoreneza @.OHrensca 0.5 brbmiorexa LIOK

https://m.edsoo.ru/7f41bacc

41 CXOJCTBO YeJIOBEKA C KUBOTHBIMU But6mmoreka [IOK

https://m.edsoo.ru/7f41bacc
Omnyus 4etoBeka OT KUBOTHBIX.

4o Ha60paT0pHajI paborta "U3ydenue Bu6mnorexa LIOK
0coOeHHOCTEN CTPpOCHUA YCIIOBCKA, https://m.EdSOO.rU/7f41baCC
CBSI3aHHBIX C MPSIMOXOXKICHUEM"

43 JIBIDKYIIIE CUIIbI aHTPOTIOTEHE3a Bubmiorexa LIOK

https://m.edsoo.ru/7f41bacc

" OCHOBHBIE CTaJIUU AaHTPOIIOTCHE3A: Bummorexa [OK
APHUOIUTCKH https://m.edsoo.ru/7f41bacc

45 [IpoToanTtpor - mpeaIIecTBEHHUK YeI0OBeKa But6morexa [IOK

https://m.edsoo.ru/7f41bacc

46 ApPXaHTpOI - IPeBHENIINI YENTOBEK bubmorexa LIOK

https://m.edsoo.ru/7f41bacc

47 [aseanTpor - IPEBHUIN YETOBEK bubmorexa LIOK

https://m.edsoo.ru/7f41bacc

48 HeoaHTpon - 4eloBek COBPEMEHHOTO THIIA bubmorexa LIOK

https://m.edsoo.ru/7f41bacc

49 DBOIIOIHUS COBPEMEHHOTO YeI0BeKa 05 brbmorexa [IOK

https://m.edsoo.ru/7f41bacc

50 UYenoBedeckue pachl: BpeMsi, MECTO U Bu6mmotexa IJOK

MPpHUYNHBI BO3HUKHOBCHUS

https://m.edsoo.ru/7f41bacc
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bubnunoreka LIOK

51 EnuHCTBO 4enoBeUeCKux pac 05
https://m.edsoo.ru/7f41bacc
[IpucnocoOaeHHOCTh YeI0oBeKa K pa3HbIM
ycioBusiM cpefsl. JlabopaTopHast pabota Bu6uorexa IJOK
52 "M3yuenne SKONOrH4EcKiX aapTalnii https://m.edsoo.ru/7f41bacc
yenoBeka'
53 YeoBeK KaK 9acTh IPUPOIBI M 0OILECTBA But6morexa [HOK
https://m.edsoo.ru/7f41bacc
54 [IponcxoxaeHue yenoBeKa Bubmiorexa LIOK
https://m.edsoo.ru/7f41bacc
O6006menue o Teme "Yenopex - Bummorexa [IOK
55 "
GuocouuanbHas cucTeMa https://m.edsoo.ru/7f41bacc
Kontponbnas padota "IIpoucxoxacHue Bu6miorexa LIOK
56 " 0.5
Hciobeka https://m.edsoo.ru/7f41bacc
3aporkIeHUE W pa3BUTHE IKOJIOTHUHU. Pa3 e Bu6mmorexa [OK
57
sKoIornn https://m.edsoo.ru/7f41bacc
Mertoasl skosnoruu. JlaboparopHas pabora
58 "N3yueHne METOA0B 3KOJIOTMUYECKUX bubmmotexa [IOK
UCCIe10BaHuH" https://m.edsoo.ru/7f41bacc
Cpenpl oOuTanus opranuzMoB. JlabopaTopHast
59 pabota "AHaTOMUYECKHE OCOOEHHOCTH bubmorexa [IOK
pacTEeHHIl U3 Pa3TMIHBIX MECT OOMTaHHs" https://m.edsoo.ru/7f41bacc
60 Dkojorudeckue (pakTopsl U 3aKOHOMEPHOCTH Bu6uorexa IJOK

UX IeHCTBUSI

https://m.edsoo.ru/7f41bacc
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CBeT Kak 3KOJIOTUYECKUI (haKTop.
JlaGopaTopHas pabota "BrisiBieHue

61 N bubnunoreka LIOK
IIPUCIIOCOOIEHUH OPTaHU3MOB K BIUSTHHIO https://m.edsoo.ru/7f41bacc
ceera"

Temmneparypa kak 3Koj0ruueckuii paxrop.
n
JlabortaTopHas pabora "BrisBieHue Bu6mnorexa LIOK

62 HpI/ICHOCO6HeHI/Iﬁ OpTraHHU3MOB K BJIMAHHIO https://m.edsoo.rU/7f41baCC
TeMmeparypbl"”

63 BlaskHOCTB Kak 9KOJIOTHYECKUH (HakTop bubmorexa LIOK

https://m.edsoo.ru/7f41bacc
ITpucnocoOaeHHOCTh PaCTEeHUI K Cpesie
obutanus. Jlaboparopuas padota "CpaBHeHue Bu6miorexa LIOK

64 aHATOMMYECUX OCOOCHHOCTEN pacTeHUH U3 https://m.eds00.ru/7f41bacc
pa3IMYHBIX MECT OOUTaHUS"

65 ['a30BbI ¥ MOHHBII COCTAB CPEBI bubmorexa LIOK

https://m.edsoo.ru/7f41bacc

6 [Tousa u penwed. [lorogusie u Bu6miorexa LIOK
KINMATHYECKHE PaKTOpbI https://m.edsoo.ru/7f41bacc
ITouBa Kkak 3KoJ0rHUYecKHUi (pakTop.

67 Jlaboparopnas padota "MeToapI U3MEpEHUS bubmmorexa IIOK
saadudeckux (HakToOpoB Cpeabl OOUTaHMA" https://m.edsoo.ru/7f41bacc
buonoruueckue purmsl. [Ipucnocobnenus

68 OpPraHU3MOB K C€30HHBIM U3MEHEHUAM 0.5 bubanorexa LIOK
yenoBuit cpep” ' https://m.edsoo.ru/7f41bacc

69 XKuznenusle popMbl OPraHU3MOB. bubmuotexa [IOK
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Jlaboparopnas pabota "Onucanue
YKU3HEHHBIX ()OPM Y paCTCHHUI M )KUBOTHBIX "

https://m.edsoo.ru/7f41bacc

70 buotnueckue B3aumMoaencTBUS brbmiorexa LIOK
https://m.edsoo.ru/7f41bacc
71 Buapl OMOTHYECKHUX B3aUMOICHCTBUN bubnmorexa LHOK
https://m.edsoo.ru/7f41bacc
2 0606meH'1:1e o Teme "Opranusmel U cpejia Bu6uorexa LIOK
oburanus https://m.edsoo.ru/7f41bacc
Okosnoruyeckas Hu1Ia Buaa. JlaboparopHas
73 pabota "M3ydeHue SKOIOrHueCKOi HUMIN y bu6mmorexa LIOK
Pa3HBIX BHIOB PACTCHHIT M )KHBOTHBIX" https://m.eds00.ru/7f41bacc
DKOJOTHYECKHE XapaKTEPUCTUKHU MOMYIISLIUH.
74 Jlaboparopnas padota "IIpucnocobaeHue bubanorexa LIOK
CeMsH pacTeHuil K pacceneHuIo" https://m.edsoo.ru/7f41bacc
75 DKOJIOTHYECKast CTPYKTYpa MOMyJISLHHI bubmorexa LIOK
https://m.edsoo.ru/7f41bacc
JlnHamuKa nonyJsui U €€ PeryJssius.
26 Jlaboparopnas pabota "Poct rvlonynﬂuHH Bu6mmorexa [IOK
MYUYHOTO XpYyIlaKka IpHu pa3Hoi ee IIIOTHOCTH https://m.edsoo.ru/7f41bacc
Y OTPAaHUUYEHHOCTHU PECYPCOB cpeabl”
77 Bun kak cucreMa nmonyssnuin bubmorexa LIOK
https://m.edsoo.ru/7f41bacc
. DKoJoruvecKasi XapakTepUCTUKA BUA H Bu6morexa [OK

MMOomyJiauuun

https://m.edsoo.ru/7f41bacc
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bubnunoreka LIOK

79 Coo00111ecTBa OPraHU3MOB: CTPYKTYPBI U CBSI3U
https://m.edsoo.ru/7f41bacc

0 DkocucTemMbl. KpyroBopoT BeIecTB U MOTOK 05 Bu6muorexa LIOK
SHCPIrun ' https://m.edsoo.ru/7f41bacc

81 OCHOBHBIE TTOKA3aTENN SKOCUCTEM Bubmiorexa [OK

https://m.edsoo.ru/7f41bacc

o CgolicTBa OMOTEOIEHO30B U JUHAMUKA Bu6uorexa LIOK
coobIecTs https://m.edsoo.ru/7f41bacc
[Tpupoanbie 3xkocucTeMsl. JlaboparopHas

o3 pabota "N3ydeHnune pazHooOpa3usi MEIKUX Bu6miorexa LIOK
MTOYBEHBIX WICHUCTOHOTHUX B Pa3HBIX https://m.edsoo.ru/7f41bace
3KocucreMax"

84 AHTPOIIOreHHBIE YKOCHCTEMBI bubnmoreka IOK

https://m.edsoo.ru/7f41bacc
CTpYKTYpBI M MPOIECCHI B AKOCHCTEMAX.

5 Jlaboparopnast pabota "MojaenupoBaHue 05 Bu6miorexa I[OK
CTPYKTYP 1 HPOLCCCOB HPOUCXOVILINX B ' https://m.edsoo.ru/7f41bacc
sKocucremax"

o6 buopasznoobpasue - 0CHOBa YCTOHYHUBOCTH BuGnuorexa [IOK
cooOIIecTB https://m.edsoo.ru/7f41bacc

87 BuoreorieHo356I HaIlIE MECTHOCTH bubnmoreka [IOK

https://m.edsoo.ru/7f41bacc
KonTponbnas padota "CooOriectBa u Bu6miorexa IJOK
88 HKOJIOTHUECKHUE CUCTEMBI"

https://m.edsoo.ru/7f41bacc
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bubnunoreka LIOK

89 buocdepa - sxuBast 00o04ka 3emnu
https://m.edsoo.ru/7f41bacc
90 3aKOHOMEPHOCTH CYyIIECTBOBaHUS Onochepbl brbmiorexa LIOK
https://m.edsoo.ru/7f41bacc
91 OcHoBHBIE OMOMBI 3eMiln bubmorexa LIOK
https://m.edsoo.ru/7f41bacc
92 YenosedecTBO B 6rocdepe 3emun brbsmorexa LIOK
https://m.edsoo.ru/7f41bacc
o3 3arpsi3sHEeHuE BO3YIIHOM cpenbl. OxpaHa Bu6uorexa 1JOK
BO3Ayxa https://m.edsoo.ru/7f41bacc
o 3arpsizHenue BoIHOM cpenbl. OXpaHa BOIHBIX Bu6morexa [OK
pecypeos https://m.edsoo.ru/7f41bacc
PaspynieHue mo4Bbl ¥ U3MEHEHHE KITMMATa.
95 OxpaHa MOYBEHHBIX PECYPCOB U 3aILUTA 05 bubanorexa LHOK
KIIMMATAa ' https://m.edsoo.ru/7f41bacc
% AHTponoreHHvoe BozzleI/ICTBUI/Ie Ha Bu6miorexa I[OK
PacTUTCIBHBIN 1 KUBOTHBIM MUD https://m.edsoo.ru/7f41bacc
97 OxpaHa pacTUTEIHHOTO U KMBOTHOTO MHpA brbmorexa LIOK
https://m.edsoo.ru/7f41bacc
o8 PaI_[I/If)HaJ'IBHOG MIPUPOJIOTIONB30BAHUE U Bu6mmorexa [IOK
yCTOUHHUBOC pasBUTHC https://m.edsoo.ru/7f41bacc
CocymiecTBOBaHHE YEIOBEYECTBA U TIPUPO/IBI.
99 PannonaneHOE MCIIOJIB30BaHUE PUPOIHBIX 05 bubanorexa LIOK
peCypcoB ' https://m.edsoo.ru/7f41bacc
100 KonTposbHas padota o Teme "Uenosek u bubmmoreka [JOK
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OKpYy>Karoias cpena’

3HaueHre OMOJIOTHUECKUX 3HAHUI IS

https://m.edsoo.ru/7f41bacc

101 1 bubnunoreka LIOK
HcnopetecTBa https://m.edsoo.ru/7f41bacc
107 [TepcriekTHBBI pa3BUTHS COBPEMEHHOM . Bu6morexa LIOK
Guosorun https://m.edsoo.ru/7f41bacc
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 7.5
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ITPOBEPAEMBIE HA EI'3 I10 BUOJIOT TPEBOBAHUA K PE3YJIbTATAM OCBOEHHUA
OCHOBHOM OBPA30BATEJ/IbHOM ITPOrPAMMBI CPEJIHEI'O OBIIET'0 OBPA30BAHUA

Kop,
npoBepAemMoro
TpeboBaHuA

MpoBepaembie TpeboBaHUA K NpeaMETHbIM pe3y/ibTaTamM OCBO€HUA OCHOBHOIA
obpasoBarenbHOI Nporpammbl cpeaHero obuiero o6pasoBaHua

ChopMHUPOBaHHOCTH 3HAHUI O MECTE M POJM OHMOJIOTHH B CHCTEME €CTECTBCHHBIX HAYK, B
(hOopMHPOBaHHN COBPEMEHHON €CTECTBEHHOHAYYHOH KapTHHBI MHpPA, B IMO3HAHUH 3aKOHOB
NPUPOABl U PELIEHUH IKU3HEHHO BAXKHBIX COLMAIbHO-3THYECKHX, SKOHOMUYECKHX,
9KOJIOTUYECKHX MpOOJIeM 4YeJOBEeYEeCTBa, a TaKXKe B PELICHHH BOIPOCOB PAIMOHAIBHOTO
MPUPOJIOTIONIE30BaHMUS, B (DOPMHUPOBAHHUU IIEHHOCTHOTO OTHOIICHUS K MPUpPOJE, OOIIECTBY,
YeJIOBEKY; O BKJIaJIe POCCUICKUX U 3apyOeKHBIX YUEHBIX — OMOJIOTOB B Pa3BUTHE OMOIOTHU

Bnanenue cucremoit 3HaHMi 00 OCHOBHBIX METOAAX HAYYHOTO MO3HAHMSA, UCIIOJIb3YEMBIX B
OMOJIOTHYECKUX HCCIICAOBAHUSAX KHBBIX OOBEKTOB M 3KOCHUCTeM (OINHMCaHHE, W3MEpEHHE,
MPOBEJICHHE HAOIIOJICHHI); ClIOCOOaMU BBISIBIICHUS Y OIICHKH aHTPOIIOT'CHHBIX U3MEHEHHUH B
TIPUPOJE.

YMeHue BbLIBUraTh TUIOTE3bl, IPOBEPATb HX OKCIEPUMEHTAJIBHBIMU CpPEICTBaMU,
(dopMymupysT LENb WCCIEAOBAHUS, AHANM3UPOBATH MOJIYYECHHBIC pE3yIbTAaTHl U JENaTh
BBIBO/JIBL.

BriBneHne 3aBUCHMOCTH MEXKIY HCCIEIYEeMBIMH BEIUYWHAMH, OOBSCHEHHE ITOTYICHHBIX
pe3ynbTaToB U (HOPMYTUPOBAHUE BEIBOJIOB C MCIOIF30BAHHEM HAYUHBIX IMOHATHH, TEOPHH U
3aKOHOB

YMeHue BIaneTh CHCTEMOMN OHOOTHYEeCKHX 3HAHHH, KOTOPask BKJIF0OYAET: OCHOBOIIOIATAOIIIIE
OMOJIOrMYeCKHe TEPMHUHBI U TIOHATHS ((KH3Hb, KIICTKA, TKaHb, OPraH, OPraHu3M, BHUI, TOIYJISIHS,
9KOCHCTEMa, OMOIIeHO3, Orocdepa; MeTaboN3M, TOMEOCTa3, KIETOYHbI HUMMYHHUTET, OMOCHHTE3
Oenka, OUOTOIMMEDHI, JICKPETHOCTb, CaMOpEeTyJISIIHU, CaMOBOCIIPOU3BE/ICHHE,
HACJICZICTBEHHOCTD, N3MEHYUBOCTh, SHEPrO3aBUCHMOCTb, POCT U PA3BUTHUE);

Ouonornyeckue Teopuu: kierouHas teopus T.llIBanna, M. Illneiinena, P.Bupxoga;
KJIOHAJIbHO-CEJIeKTUBHOro MMMyHuTeta I1. Opmux, .M. MeuHnkoBa, XpOMOCOMHasi TEOPHSI
HacneacTBeHHOCTH T. Moprana, 3akoH 3apoabliiieBoro cxojictsa K. bapa, sBomronmonHas
teopud Y. JlapBuHa, CHHTETHUYECKasl TEOPHUS 3BOJIIOLMH, Teopus aHTponorenesa Y. JlapeuHa;
teopust OmoreoneHosa B.H. Cykauéa; yuenune H.I. BaBuiioa o meHTpax MHOT00Opa3us u
MIPOUCXOKICHUS KyJIbTYpHBIX pacTeHuid, yuenue A.H. CeBeproBa o myTsX U HalpaBICHUAX
sBoonny, yaenue B.W. BepHanckoro — o 6uochepe);

3aKOHBI (€OMUHOOOpa3usl TOTOMKOB IIEPBOTO TOKOJICHHS, pACIHICIUICHHUS TIPH3HAKOB,
HE3aBHCHUMOIO HACIIe[IOBaHUsSl MpPU3HAKOB I'. MeHzens; CLEIUIEHHOro HacleJOBaHWs Mpu-
3HaKOB M HapylleHHs CLeIUIeHUs TreHoB T.MopraHa;, TOMOJIOTHYECKHX PSJOB B
HacyeacTBeHHOUM n3MeHunBocty H.M. BaBuiioBa; renetnueckoro pasHosecus Jlx. Xapau u
B. Baiin6epra; 3apoasimeBoro cxozactsa K. bapa; ouorenetnueckuit 3akoH 3. ['exkens, .
Mironnepa);

MPUHIMIEI (YUCTOTHI TAMET, KOMIUIEMEHTapHOCTH);

npaBmwia (MuauMyMa 0. JInbrxa, SKOIIOTHIeCKON MUPaMUIBI YHCE, OHOMACCHI ¥ SHEPTUH);




Kogp,
npoBepAemMoro
TpeboBaHus

Mposepsaembie TpeboBaHUA K NpeaMeTHbIM pe3y/ibTaTaM 0CBOEHUA OCHOBHOM
ob6pasoBatenbHOM Nporpammbl cpegHero obuiero o6pasosaHus

runotesbl (koarepBatHol A.W. Onapuna, nepBudHoro Oymsona /Dx. XommeitHa, MUKpochep
C. ®okca, pubosnma T. Yek)

VYmenue peuratb IMOMCKOBBIC OHOJIOTNYECKHE 3aJa4u; BBIABJIATH NPUYUHHO-CJICIACTBCHHBIC
CBA3HU MEXKIY UCCIICAYEMbIMU OHOJIOrHYECKUMH 06’beKTaMI/I, npoueccaMu U ABJICHUAMU, N€JIaTh
BBIBOJIBI X IIPOTHO3BI HA OCHOBAHWU ITOJTYYEHHBIX PE3YJIbTATOB,

COCTAaBJISATh TCHOTHITMIECKHE CXEMBI CKPEIIMBAHUS /ISl PA3HBIX THIIOB HACIICIOBAHIS PU3HAKOB
Y OPraHU3MOB, COCTABJIATh CXEMBI IEPEHOCA BEIIIECTB M SHEPIHH B 3KOCKCTEMAaX (IICTTH [THTaHH,
TTUIIEBBIC CCTH)

YMeHHEe YCTaHaBIMBATh B3aWMOCBS3M MEXKIY CTPOCHHEM M (YHKIMSIMH: OpPTraHOWIOB,
KJIETOK pa3HBIX TKaHEH, opraHaMM M CHCTEMaMH OPraHOB Y pAacCTeHWH, *XUBOTHBIX H
YeloBeKa; MEeXIy dTanmaMd oOMEeHa BEIIECTB; 3TallaMU KJIETOYHOrO IMKIA U >KU3HEHHBIX
LIUKIOB OpPraHU3MOB; JTamaMd AMOPHOHAIBHOTO pa3BUTHS; TEHOTUIIOM U (EHOTHUIIOM,
(eHoTunIOM U (hakTOpamMH cpelbl OOUTaHUS; MPOLECCaMH BOJIIOLUH; ABIKYIIUMH CHUJIAMH
AHTPOTIOTEHE3a; KOMIIOHEHTAMHU PAa3IUYHBIX JKOCHUCTEM U TIPUCIOCOOJICHUSMH K HHUM
OpPraHHU3MOB

VYMeHnue BeIICNATh CYHICCTBCHHBIC ITPU3HAKHU:

CTPOCHUS BUPYCOB, KIIETOK IPOKAPUOT M SYKAPHUOT; OJHOKIETOYHBIX W MHOTOKJIETOYHBIX
OpraHu3MOB, BHJIOB, OMOT€OIIEHO30B, SKOCUCTEM M OHOC(EphI; CTPOSHHS OPTaHOB U CHCTEM
OPTaHOB PACTCHUH, KMBOTHBIX, YEIIOBEKA; MIPOIECCOB KU3HEACATSIFHOCTH, IIPOTEKAOIINX B
OpTaHM3Max pACTCHH, JKUBOTHBIX M UEJIOBEKa; OMOJOTHYECKUX IMPOIECCOB: OOMEHa
BemecTB (MeTaboau3M), HHGOPMAIMK W TPEBpAIeHIs SHEPTHH, OPOKEHUS, aBTOTPO(YHOTO
U TeTepoTpodHOrO THIIOB MHUTAHUS, (OTOCHHTE3a M XEMOCHHTE3a, MHTO3a, Meho3a,
raMeToreHe3a, OMOpHOTeHe3a,  IOCTIMOPHOHAIBLHOTO  Pa3BUTHS,  Pa3MHOXKEHHS,
WHANBUAYaJIBHOTO PAa3BUTHsI OpraHU3Ma (OHTOTCHE3a), B3aMMOJICHCTBUS T'€HOB, T€TEPO3HUCA;
JIeUCTBUI HMCKYCCTBEHHOTO OTOOpa, CTaOWIM3UPYIOIIETro, IBIXKYLIETO W Pa3pbIBAIOIIETO
€CTECTBEHHOT'0 0TOOpa; aJUIONAaTPHYECKOr0 U CUMIIATPUYECKOTO BUI000pa30BaHuUs; BIHSHHS
IOBIDKYIIUX CHJI SBOJIOIHMH Ha TeHO(MOHA MOMYJIALINH;, MPUCIOCOOICHHOCTH OPTaHU3MOB K
cpexe oOWTaHWs, YepeNOBaHMs HAIPABICHUH DBONIONUH;, KPYTOBOPOTA BEIIECTB M ITOTOKA
SHEPTUH B DKOCHUCTEMAX

ChopMHPOBAaHHOCTD YMEHHS BBIAEIATh CYIIECTBEHHBIC IIPU3HAKH BHPYCOB, KIETOK
MPOKapuOT M 3JYKApHOT, OTHOKIETOYHBIX M MHOTOKJIETOYHBIX OPraHM3MOB, BHJIOB,
OHOTEOICHO30B U 9KOCUCTEM;
0COOEHHOCTH TPOIIECCOB OOMEHA BEIIECTB M MPEBPAIICHHUS SHEPTHH B KIETKe, POTOCHHTE3a,
IUTACTHYECKOTO M DHEPreTHMYeCKOro  oOMEHa, XEeMOCHHTE3a, MHTO033,  Meiio3a,
OIUIOAOTBOPCHUSA, Pa3BUTUA W PA3MHOKCHHA, HWHIAWBUAYAJIbHOTI'O PA3BUTUA OpraHu3Ma
(oHTOreHE3a), OOpPHOBI 3a CYIIECTBOBaHHE, ECTECTBEHHOro OTOOpa, BUA000Pa30BaHUS,
MPUCIIOCOOIEHHOCTH OPTaHU3MOB K Cpele OOWTaHMs, BIMSHUS KOMIIOHCHTOB SKOCHCTEM,
AHTPOIIOTEHHBIX HM3MEHEHUH B JKOCHCTEMaxX CBOEW MECTHOCTH, KPYrOBOPOTa BEINECTB W
TpEeBpAICHUs SHEPTUU B Onochepe

YMeHHE HCTIONB30BATh COOTBETCTBYIONINE apTyYMEHTHI, OHOJIOTHYCCKYI0 TEPMHUHOJIOTHIO H
CHMBOJIMKY JJISI JOKa3aTeJbCTBA POJCTBA OPTAaHU3MOB PAa3HBIX CHCTEMATHYCCKUX TPYIIIL;
B3aMMOCBSI3M OPTraHU3MOB U CPEIbl OOMTAHHUSI, SANHCTBA YEIOBEUSCKHUX Pac; HEOOXOAMMOCTH
3II0pOBOTO 00pa3a >KM3HH, COXpAaHCHHS Pa3HOOOpa3Hs BUIOB M DKOCHCTEM KaK YCIOBUS
COCYIIIECTBOBAHHSI IPUPOJIBI U YSTIOBEUCCTBA




nposepsemoro
TpeboBaHus

Kogp,

Mposepsaembie TpeboBaHUA K NpeaMeTHbIM pe3y/ibTaTaM 0CBOEHUA OCHOBHOM
ob6pasoBatenbHOM Nporpammbl cpegHero obuiero o6pasosaHus

YmMmenue KPpUTHUYECKU OLCHUBATH I/IH(i)OpMaHI/IIO OHOJIOTHYCCKOTO COACPIKAHUS;
HUHTEPIIPETUPOBATL ITHYCCKHUE ACIICKTBI COBPEMCHHBIX I/ICCHCHOBaHI/II\/’I B 6I/IOHOFI/II/I,
MEIUIHUHC, 6I/IOTGXHOHOFI/II/I; paccMaTpuBaTh ria00anbHBIE  3KOJIOTHYECKHE Hp06HeMLI

COBPEMEHHOCTH, (POPMHPOBATH IO OTHOIIEHHIO K HIM COOCTBEHHYIO MO3HIINIO

INEPEYEHD 3JIEMEHTOB COAEPXXAHUA, IPOBEPAEMBIX HA EI'3 110 BUOJIOTUH
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buonorus kak HayKa. JKuBBIE CUCTEMBI U UX HN3y4YCHHE

11

COBpeMeHHaH ouonorus — KOMIIJICKCHas HayKa. buonorunueckue HayKHu
n HU3y4aeMbIC HMH HpOGHeMI)I. (DYHI[aMCHTaJ'II)HLIe, NPUKIAJHBIC W TIOUCKOBBIC HAYyYHBIC
HUCCICAOBAHUA B OHOJIOTHH.

3HaueHne OHONOTMH B (POPMHPOBAHWU COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI MHpA.
[Ipodeccun, csazanHbie ¢ Ouosornedl. 3HaueHHe OHONOTMHM B MPAKTHYECKOW IESITEIbHOCTH
YeJIOBeKa: MEIUIMHE, CEJIbCKOM X035 CTBE, IPOMBIIUIEHHOCTH, OXpaHe IPUPO.IbI

1.2

JXKuBple cHCTeMBI Kak TpeaMeT u3ydeHus Owonormu. CBOWCTBAa JKUBBIX CHCTEM: CIHHCTBO
XUMHMYECKOTO COCTaBa, JUCKPETHOCTh W LEIOCTHOCTb, CJHOXHOCTb M YHOPAIOYEHHOCTb
CTPYKTYpPBI, OTKPBITOCTb, CaMOOPIaHM3ALUsA, CaMOBOCIPOM3BEACHUE, Pa3fApaXUMOCTb, H3MEH-
YUBOCTh, POCT U pa3BUTHE.

YPpOBHH OpraHU3alHlH KUBBIX CUCTEM: MOJEKYJISPHBIN, KIETOYHBII, TKAHEBBIA, OPraHU3MEHHBIN,
MOMYJIAIMOHHO-BUIOBOH, DKOCHCTEMHBIN (OMoreoneHoTHUeckuii), OnocdepHuiid. IIporecchr,
MPONCXOAANINEe B JKUBBIX cucTemaX. OCHOBHBIE TpH3HAKH >KMBOro. JKu3HB Kak (opma
CYyIIECTBOBAaHUS MaTEPUU

1.3

Metoasl Ouonoruueckoil Hayku. HaOmnromeHue, M3MepeHHUE, SKCIEPUMEHT, CUCTeMaTH3aIlus,
MeTtaaHanus. [loHsTre o 3aBUCUMOM 1 HE3aBUCUMOM NepeMeHHOM. [1nannpoBanme sKcriepuMeHTa.
ITocranoBka u mposepka runote3. Hynesas rumoresa. [lonstue BBIOOpPKHM M €€ JOCTOBEPHOCTD.
Pazbpoc

B OHomormueckux maHHBIX. OIEHKAa JOCTOBEPHOCTH WONYYEHHBIX pPe3yabTaToB. [IpHdmHBI
HCKaXEHMs Pe3ysIbTaToB dKcrepuMeHTa. [ToHsTHEe cTaTUCTHYEeCKOro TecTa

KreTka kak Ouosoruyeckasi CHcTeMa

2.1

Krnetka — cTpykTypHO-(OYHKIIMOHANBHAS €MHNIIA KHBOTO. VICTOPHUS OTKPBITHS KiIeTKH. PaboTh
P.T'yka, A.JleBenryka. Knerounas teopus (T.IlIBann, M. llneiinen, P. Bupxos). OcHOBHBIC
TOJIOKEHUS] COBPEMEHHOW KIIETOYHON TEOPHH.

MeTobpI MOJICKYIISIPHON W KIIETOYHON OMOJIOTHH: MHKPOCKOIIUS, XpoMartorpadus, snekrpodopes,
METOJ MEUCHBIX aTOMOB, Ar(depeHnnanIbHoe HIEHTPHPYTHpoBaHne, KyIbTHBUPOBAHUE KICTOK

2.2

XuMHUECKUHA cOcTaB KJIETKH. Makpo-, MUKpO- U YyJIbTPaMUKpOJIEMEHThl. Bona u e€ poinb Kak
PacTBOPUTEIS, pEareHTa, y4aCTHe B CTPYKTYPUPOBaHUM KIIETKH, TEIIOPErysiuuyd. MuHepanbHble
BELIECTBA KIETKU, UX OHOJIOrHUYecKast poiib. POllb KATHOHOB U AHUOHOB B KIIETKE.

Buonornueckne momumepsl. beiakn. AMHHOKHCIOTHBIH cocTaB OenkoB. CTPYKTYyphl OEIKOBOH
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Monekynel. IlepBuuHas cTpykTypa Oenka, NENTUAHAs CBsI3b. BTOpuYHas, TpeTUuHas,
yeTBepTUYHas CTPYKTyphl. JleHarypamusa. CoiictBa OenkoB. Kiaccudukanms OGenkos. bro-
Joruyeckue (pyHKIMU OENKOB.

YriaeBonsl. Monocaxapnzu)l, AucCaxapuibl, OJUIrocaxapubl H MOJIMCAXapHUIbl. O6HII/II\/'I IJj1aHn
CTpPOCHU U @HSHKO-XHMH‘ICCKI/IC CBOICTBa YIJIEBOOOB. buonoruueckue (1)yHKIII/II/I YrieBOaOB.

JIununer. I'mapodunbHO-TUAPOGDOGHBIE CBOIICTBA. Knaccuduxanus
yunuoB. Tpurmunepuabl, GocdoIumuIb!, BOCKH, CTeporbl. bruonornyeckie (GyHKIUH JIAIHIOB.
OOmme cBoiicTBa OHOJIOTHUECKMX MEMOpaH — TEKy4ecTh, CIHOCOOHOCTh K CaMO3aMBIKAHHIO,
MOJTYTIPOHUIIAEMOCTb.

Hykneunossle kucnotsl. IHK u PHK. Crpoenue HyxienHoBbIX kKUcIOT. Hykneoruast. [Ipuniun
KommieMeHTapHocTd. [IpaBuno Yapragpda. Crpykrypa [JHK — n1BoiftHas  crompais.
Mectonaxoxaenue u ononorudeckue pynknuu JJHK. Buast PHK. ®@ynknmn PHK B kietke.

Crpoenue wmonekynsl AT®. Makposprudyeckue cBsizu B Mojekyide AT®D. buomornveckue
¢yukimu AT®. BocctaHoBIEHHbBIE IEPEHOCUUKH, MX (QYHKIMHU B KieTke. CexkBeHupoanue JJHK.

CrpyktypHass Ouojorus: OHOXMMHUYECKME U OHO(H3HUYCCKHE MCCIENOBAHUS COCTaBa U
MPOCTPAHCTBEHHON CTPYKTYPbI OOMOJIEKYJI

2.3

Tumbl KJIETOK: JyKapuoTHYecKas W mnpokapuoTmyeckas. CTpyKTYpHO-(GYHKIIMOHAIBHBIC
00pa3oBaHUs KIETKH.

Crtpoenue mpokapuoTuveckor kieTkd. Kierownas creHka Oaktepuit m apxeit. OcoOeHHOCTH
CTPOCHHUSI reTepOTPO(HON U aBTOTPO(HOU MPOKAPUOTHUSCKUX KIETOK. MECTO M pOJb MPOKAPHUOT
B OHMOLIEHO3aX.

CrpoeHne U (yHKIMOHHUPOBAHUE OSyKapHOTHUecKod kieTku. Ilmasmartmueckas MemOpaHa
(mmazmanemMma). CTpykTypa IUIa3Mathudeckod MeMOpaHbl. TpaHCIIOPT BENIECTB yepe3
MIa3MaTHYeCKyr0 MeMOpaHy: macCUBHBIN (Muddy3us, ooneru€éanas nudQysns), aKTUBHBIHA (T1ep-
BHYHBIA M BTOPHYHBIA aKTHBHBIM TpaHcnopt). [TomynponunaeMoct MeMOpaHbl. PaboTa HaTpHii-
KaJHeBOTrO0 Hacoca. ODHIOIWUTO3: THHOMUTO3, (arommro3. Ok3omurto3. Kierounas creHKa.
CrpykTypa B QYHKIIH KIETOYHON CTEHKH PACTCHHM, TPHOOB.

[wurormazma. [lutozoms. I[umrockener. J[Bmwkenume 1uTomiasmel. OpraHOWIBl  KJIETKH.
OnHoMeMOpaHHBIE OpPTraHOMIBI KIETKH: dHpomazmarudeckas cets (DIIC), ammapat ['ombmxw,
JMU30COMBI, WX CTpOEHHE W (QYHKINH. B3amMOCBS3b OZHOMEMOpAHHBIX OPTraHOMIOB KIIETKH.
Crtpoenue rpaHyasipHOrO peTukyiyma. CHHTE3 pacTBOpHMBIX OenkoB. CHHTE3 KIETOYHBIX
MeMmOpaHn. ['mankuil (arpaHyssipHBIN) SHAOIIIA3MATHYECKUH peTUKYITyM. CekpeTopHas (yHKIHS
anmapara ['onpmku. TpaHcHoOpT BellecTB B KieTke. Bakyonu pacTuTensHbIX KieToK. KieTouHbii
cok. Typrop.

HOHyaBTOHOMHBIe OpraHouJbl KJICTKU: MUTOXOHAPHUHU, TITIACTUABI.

Crpoenue u QpyHKIIMM MUTOXOHAPUH U macTu. [lepBudYHbIe, BTOPUYHBIE U CIIOKHBIC TUIACTHIBI
(hOTOCHHTE3UPYIONINX IYKAPHOT. XJIOPOIUIACTHI, XPOMOILIACTHI, JIEUKOIUIACTHI BBICIIINX PACTCHUN.
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Hemem0panusle opraHoupl kinetku CTpoeHHe W (YHKIMM HEMEMOPaHHBIX OPraHOWIOB KIIETKH.
Pubocombr. MukpoduiamenTsl. Mbliieynsle  KIeTKH. MuKpoTpyOouku. Kirerounsrit  meHTp.
CtpoeHue U IBIKCHUE XKTYTUKOB U pecHUYeK. MUKpPOTpYOOUKU HUTOILIA3MBL. LIeHTpHOI.

Anpo. Obonouka gapa, XpOMaTUH, KapUOIIa3Ma, SAPBIIIKY, UX CTPOCHUE U (QYHKIMHU. S nepHbIit
OenkoBbIi MaTpukc. [IpocTpaHCTBEHHOE pacIoIoKeHHe XpOMOCOM B HMHTepda3HOM sape. bemkn
XpOMAaTHHA — TUCTOHBI.

Knerounsle BritodeHusi. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK 3yKApHOT (PacTUTEILHOMH,
XUBOTHOM, TpUOHOIT)

2.4

AccuMWIIAUS M JAUCCUMWIALUS — JIBE CTOPOHBI MeTaOonu3ma. Tumbel oOMeHa BEIIECTB:
aBTOTPO(DHBINA U reTepoTpodHBIA. YUacTue KUCIOpoAa B OOMEHHBIX IMpoleccax. JHEpreTuIecKoe
obecnieuenue kieTku: npepanieane AT® B oOMeHHBIX TporieccaXx. PepMEHTATUBHBIA XapaKTep
peaknnii KIeTOYHOro MetadonnsMa. GepMeHTH, HX CTPOCHUE, CBOWCTBA M MEXaHU3M JACHCTBHS.
Kodepmentsl. OTnuaus (epMEHTOB OT HEOPraHMYECKHX KaTaln3aTOpOB. belKu-aKTHBaTOPEI
1 OCNKU-MHTHOUTOPEL. 3aBUCHMOCTh CKOPOCTH (DePMEHTATHBHBIX pEAKIMA OT pPa3IMIHBIX
(hakTopoB.

IlepBuuHBId CHHTE3 OpraHMYECKUX BeHeCcTB B KieTke. PorocuHTe3. Poib XioporiacTtoB B
nporiecce gorocuHTe3a. CBeroBas M TeMHOBas (a3bl. [IpomyKTHBHOCTH (hOTOCHHTEe3a. BiusHwue
Pa3IMUHBIX (PAKTOPOB Ha CKOPOCTh (poTocHHTE3a. 3HaUeHHEe (POTOCHHTE3A.

XemocuHTe3. PasHooOpasue opraHM3MOB-XEMOCHHTETHKOB: HHUTPH(DHIUpPYIOIIHE OaKTepUH,
xere300aKTepun, cepodakTepHH, BOIOPOIHbIE OaKTepHu. 3HAaUeHUEe XEMOCHHTE3a.

AHadpoOHble OpraHu3Mbl. Bumbl OposkeHus. IIpomgyKTel OpOXKEHHS W WX HCIIOJB30BaHHE
YeJ0BEKOM. AHa’pOOHbIE MHKPOOPTaHM3MBI KaK OOBEKTHI OHOTEXHOJIOTHH M BO30YIUTEH
OoJIe3HE}A.

AbdpoOHEBIE OpTraHU3MEL. DTambl YHEPreTHYeckoro ooMeHa. IloaroToBuTenbHbIHA dTarm. [mukomms —
OECKUCIIOPOIHOE PACIICIUICHHUE TITIOKO3BI.

Bronornueckoe OKWCIEHHE, WM KIETOYHOE JbIXaHWe. Pomb MHTOXOHApHWI B Tpoleccax
Ononormueckoro okucneHus. llukmmdeckne peakumu. OxucnurensHoe (ochopunupoBaHue.
[IpenmymectBa a3’pobHOro myTH oOMEHa BEIIECTB Mepex aHadpoOHBIM. OQdeKTUBHOCTH
SHEpPreTHYecKoro oOMeHa

2.5

Peaxiun matpuaHoro cuHTe3a. [IpUHINT KOMIUIEMEHTAPHOCTH B PEAKIUSX MATPUIHOTO CHHTE3A.
Peanmzanms HacneacTBeHHoW MHGOpManuu. [ eHeTHYECKUI KOJI, €ro CBOMCTBA. TpaHCKPUIIHAS —
MAaTPHUYHBIN CHHTE3 PHK. [TpuHIMTIBL TPAHCKPUIILUU: KOMIUIEMEHTapPHOCTb,
AHTUTIAPAJUIEIIEHOCTh, ACHMMETPUYHOCTh. TpaHcsus 1 e€ sTanel. Yuactue Tpancrnoptaeix PHK
B OnocuHTe3e Oenka. YcnoBus OuocuHTe3a Oenka. KomupoBaHue aMHHOKUCIOT. Poib pubocom B
OouocunTe3e Oenka.

Opranusanus reHoMa y IpOKapHOT M JYKapHOT. Perynsnus akTUBHOCTU I'€HOB y IPOKapHUOT.
lumote3a omepona (P. XKako6, XK. Mano). Perynsmuss OOMEHHBIX TIPOIIECCOB B KIETKE.

Knerounsiii romeoctas.

Bupycs! — HekeTouHbIe (POPMBI )KU3HU B 00NUTaTHEBIC Mapa3uTsl. CTpOeHNE IPOCTHIX M CIOKHBIX
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BHPYCOB, PETPOBHPYCOB, OakTeprodaros.

BupycHbie 3a0oieBanns 4enoBeka, KMBOTHBIX, pacteHuil. CIINJ, COVID-19, conuaibHble u
MEJIUIMHCKHE TIPOOIIEMBI

2.6

Knerounsrit nuki, ero nepronasl u peryminusa. Murepdasa u muto3. OcOOSHHOCTH ITPOLIECCOB,
nporekarommx B WHTepdaze. Iloaroropka kieTkW K jeneHuio. [IpecuHTeTHUECKHit
(MOCTMUTOTHYECKUI), CHHTCTUYECKUH U TOCTCUHTETHYECKUH (IPEMUTOTHUYECKUI) TEPUOJIBI
uHTepdasbl.

Matpuunsblii cunre3 JHK — permnmukanus. IIpunnunsl perukanuu JHK: koMIuieMeHTapHOCTS,
MOJTYKOHCEPBAaTUBHBIN CHHTE3, aHTUNIapauIeIbHOCTh. MexanusMm permukannu JIHK. XpoMocoMsl.
Crpoenue xpomocom. TemoMmepsl U TenoMepa3a. XpPOMOCOMHBIH HaOOp KJIETKH — KapHUOTHIL
JIMmmonHeI M TaIUIOWIHBIA HAOOphl XpoMocoM. ['oMoJioru4HbIe XpOMOCOMBI. [looBbIe
XPOMOCOMBI.

Henenne kimetkn — Muto3. CTaguyu MUTO3a W MPOUCXO[SIINE B HUX MPOIECCHL. THIBI MUTO3a.
Kapuoknnes n nuroknues. buonorndyeckoe 3HaueHWEe MUTO3a. Perymsiusi METOTHYECKOTO IIHKIIA

KieTku. [IporpaMMupyemMast KileTo9Hasi THOEINb — arorTo3.

q)}IHKI_II/IOHaHI)Haf{ TCHOMHKA

OpraHu3M Kak OHOJOTHIECKas CHCTEMa

3.1

O,I[HOKJICTOLIHLIE, KOJIOHHAJIbHBIC, MHOTOKJIETOYHBIC OPraHU3Mbl 1 MHOTOTKaHEBBIC OPTaHU3MBIL.

@opMBl Pa3MHOXKCHMS OpPTraHU3MOB: Oecronoe (BKJIIOUash BEreTaTUBHOE) M IONOBoe. Bujsl
0€ecI0I0r0 Pa3sMHOKCHHUS: TIOUKOBAHUE, CIOPYIIALMS, ()parMEHTAIMs], KIOHUPOBaHHUE.

[TomoBoe paszmHoxenue. [lomoBble KIeTKH, wiau rameThl. Meito3. Cragum meiio3a. IloBenenue
xpomocoM B Meiio3ze. Kpoccunrosep. buosornueckuii cMbICil Meio3a U IIOJIOBOTO IIpOLiECCa.
Meiio3 u ero MecTo B )KU3HEHHOM LIUKIIE OPTaHU3MOB.

IIpensaponsimeBoe pa3zButHe. 'ameToreHes y >kMBOTHBIX. llomoBele xemne3sl. OOpa3oBaHHE U
pasBUTHE TOJIOBBIX KieTok. CnepmaroreHe3 u ooreHe3. CTpoeHHE IOJIOBBIX KJIETOK.
OnnonoTBOpEHHE W SMOPHOHAIBHOE pa3BUTHE JKUBOTHBIX. CIOCOOBI OIUIOJOTBOPCHHUS: Ha-
pyHoe, BHyTpeHHee. [lapreHorenes.

WnnuBuayanpHoe pa3BuTHE OpraHu3MoB (oHTOreHe3). Craamu SMOpHOTeHe3a JKHUBOTHBIX (Ha
npumepe Jrymkn). Jpobnenne. Tumsl mpobmerns. OcoOCHHOCTH IpOOIICHHST MIIEKOTTUTAIOIINX.
3aponpImieBble TMCTKU (TacTpyIsiius). 3akiajka OpraHOB M TKaHEW W3 3apOJBIIICBBIX JINCTKOB.
B3aumMHoe BiMsAHME yacTeil pa3BUBArOILIErocs 3apoibliia (SMOpHOHANIbHAS WHIYKLHMA). 3aKiiajaka
IIaHa CTPOCHUSA XUBOTHOI'O KaK PE3YJIbTAT UCPAPXHUICCKUX BSaHMOHeﬁCTBHﬁ reHoB. Biusgnue Ha
SMOPHOHATIBHOE Pa3BUTHE PA3IMYHBIX (DAKTOPOB OKPY>KAIOMIECH CPEIbL.

Poct u passurue xuBOTHBIX. IlocTamMOpuoHanbHbll mepuon. [IpsiMoe U HempsiMoe pa3BHUTHE.
Pa3zButne ¢ meramop¢o3oMm y OECIO3BOHOUHBIX M ITIO3BOHOUYHBIX JKMBOTHBIX. buomorungeckoe
3HAUEHUE INPSAMOrO M HENPsSMOI0o DPa3BUTHs, MX paclpoCTpaHEHUE B Ipupoae. Tumsl pocrta
XKHUBOTHBIX. DAaKTOPBI PETyISIIUK POCTa >KHMBOTHBIX M 4eioBeka. CTamuu MOCTIMOPHOHAIBHOTO
pa3BUTHS Y )KUBOTHBIX U uenoBeka. [lepuo/ipl OHTOreHe3a YesioBekKa.
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PasmHOxeHue u pasButue pacteHuil. 'amerodur u crnopopur. Meiio3 B KU3HEHHOM LHKIE
pactenuil. O6paszoBaHue CIIOp B Ipoliecce Meio3a. I'amerorenes y pacreHuil. OIUIOJOTBOPEHUE U
Pa3BUTUE pACTUTEIBHBIX OpPraHU3MOB. JIBOMHOE OIUIONOTBOPEHHE Yy LBETKOBBIX PACTEHHUI.
OO0pazoBaHKe U pa3BUTHE CEMEHH. MeXaHU3Mbl PETYISIMN OHTOT€HE3a Y PACTEHUH U )KHBOTHBIX

3.2

Ucrtopust craHOBNEHHsS] U Pa3BUTHUA T€HETUKM Kak Hayku. OCHOBHBIC T€HETHYECKUE MOHSATHS U
CUMBOJIBI. [ OMOJIOTHYHBIE XPOMOCOMBI, AQIlJIEIbHBIE TE€HBI, aJIbTEPHATUBHBIC MPHU3HAKH,
JIOMUHAHTHBIH W PEICCCUBHBIA MPH3HAK, TOMO3UTOTA, TETEPO3UIOTa, YNCTAs JIMHUS, THOPHUIIBI,
reHoTurn, ¢eHoTurn. OCHOBHBIE METOJbI TEHETHKH: THOPHIOJOTHYCCKUN, ITUTOIOTHUYCCKHM,
MOJIEKYJISIPHO-T€HETUYECKUN

3.3

MoHnorubpuanoe ckpemuBanue. [lepBeiii 3akoH MeHIens — 3aKOH eIuHO00pa3ust THOPHIOB
nepBoro nmokoyeHus. [IpaBmio noMmuHUpoBaHUs. BTopoii 3akon MeHemns — 3aK0H paculeIIeHUs
npu3HaKoB. [luTonormyeckue OCHOBHI MOHOTHOPHITHOTO CKpEIMBaHus. [ MIOTE3a YHUCTOTHI TaMeT.

AHnanusupymouee ckpemuBaHue. [IpomexyTouHbIl Xapakrtep HacienoBaHus. PacuierieHue
MIPU3HAKOB MPH HEMOJIHOM JIOMHHHUPOBAaHUU.

JurnOpuaHoe ckpermmBaHue. TpeTnii 3akoH MeHaens — 3aKOH HE3aBUCHMOTO HacleIOBaHHMS
nmpu3HaKkoB. LluTonornyecke OCHOBBI JUTMOPUIHOTO CKPEIIUBaHUSI.

CueruieHHOE HaclienoBaHue npu3HakoB. Pa6oter T. Moprana. CrieruieHHOe HacleJOBaHUE TeHOB,
HapyIIeHUE CIETUICHUS MEXITy TeHaMHi. X POMOCOMHAs TEOPUS HACIEICTBEHHOCTH.

l'eneruka noJia. XPpOMOCOMHBIN MEXaHU3M olpeeIeHus noJa. AyTOCOMBI
U TIOJOBbIE XPOMOCOMBI. ['OoMorameTHbIi W TreTeporaMeTHbIi mmoJ. ['eHermueckas CTpPyKTypa
MOJIOBBIX XpoMocoM. HacnenoBaHue NpU3HAKOB, CHETIICHHBIX C ITOJIOM.

l'enotunm kak wenoctHas cucrtema. IlmeloTponuss — MHOXKECTBEHHOE [ICMCTBHUE TEHA.
MHOXECTBeHHBIH aJIeNn3M. B3anMOJeHCTBHE HEaUIeNbHBIX TeHOB. KOMITIEMEHTapHOCTD.
Onwucras. [lomnMepus

3.4

BzaumogeiictBue reHotuna u cpembl npu (opMupoBaHuM (eHoTHa. M3MEHUYHMBOCTH MPU3HAKOB.
KadecTBeHHbIE UM KOJIMYECTBEHHBIE IIPU3HAKU. BUIbl H3MEHYMBOCTU: HEHAC/IEICTBEHHAs W
HaCJIE[CTBEHHAs.

MonudukaipionHass M3MEHYMBOCTb. Poib  cpempl B (OPMHUPOBAHMM — MOAM(UKALMOHHOI
m3MeHunBocTH. Hopma peakiuu npusHaka. BapualMoHHBIA psl UM BapUalOHHAs KpuBas
(B. Noranncen). CoiicTBa MOAN(PUKAMOHHON H3MEHINBOCTH.

I'enotunuueckass M3MeHUNBOCTL. CBOMCTBA T€HOTHITMYECKON M3MEHUYHUBOCTH. BHIBI T€HOTUITYECKOMH
W3MEHYMBOCTH: KOMOMHATHBHASA, MYTAlIHOHHASL.

KomOnHatiBHas W3MEHYMBOCTh. Meii03 W TOJOBOM TpOIlecC — OCHOBAa KOMOWHATHUBHOM
W3MEHYMBOCTU. PONlb KOMOMHATHBHOM W3MEHYHMBOCTH B CO3/IaHWM TEHETHYECKOTO pa3sHOOOpasus B
TpeJieNiax OTHOTO BUJIA.

MyrtaroHHasi ”3BMEHYMBOCTh. BHIbI MyTaluii: TeHHbIE, XpPOMOCOMHEBIE, TeHOMHBIE. CIIOHTaHHBIE U
WHAYLIMPOBaHHbIE MyTaluu. SlnepHsle U nuToriazmMarniueckue Myraipi. CoMaTHYeCKre U MOJIOBbIE
myTaiyi. [IpyynHBl BO3HUKHOBEHHS MyTaluii. MyTareHsl W WX BIWSHHE HA OpraHU3MBIL.
3aKOHOMEPHOCTH MYTAIIMOHHOTO TIpoliecca. 3aKOH TOMOJIOTHYECKHX PSJOB B HACJIEJICTBEHHOM
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HN3MCHYMBOCTHU (HI/I BaBI/IJ'IOB). BHeSII[epHaH N3MCHYHUBOCTH M HACJIICACTBCHHOCTD

3.5

Kapuotun yenoseka. MexayHapoaHas mporpaMMa HCCIeIOBaHHS T'€HOMa 4YeloBeKa. MeToJbl
M3Y4EHUS] TEHETUKU 4YellOBeKa: TeHEAIOTWYECKHi, OJIM3HELOBBIH, IIUTOT€HETHYECKUH,
MOMYJIALMOHHO-CTATUCTUYECKHM, MOJeKysIpHO-TeHeTnYeckuii. CoBpeMeHHOe OmpeaesieHne
TeHOTHIIA: TIOJJHOTEHOMHOE CEKBEHHPOBaHHUE, TeHOTUITUPOBAHKE, B TOM 4Hcie ¢ moMolbto T11IP-
aHanmu3a. HacnencTBeHHple  3a0oJieBaHMsI  4elloBeKa. | eHHBIE WM XpOMOCOMHBIE — OOJIe3HU
yenoBeka. bojesHn ¢ HacleACTBEHHOW MPEApPacoOiIOKEHHOCTBIO. 3HAUY€HHWE MEAUIIMHCKOMN
TCHETHKH B IIPEIOTBPANIICHUH 1 JICYSHUH TEHETUYECKUX 3a00JieBaHni yenoBeka. CTBOJIOBBIC KIICTKH

3.6

JomMecTukanuysi U ceJeKIMsa. 3apoKACHUE CelIeKIMH U nomectukarmu. Ydenune H.M. BaBumoBa o
LIEHTPaX TPOUCXOXKICHHSA W MHOrooOpa3usi KyJIbTYPHBIX pacTeHWid. Ponb ceneKknuu B CO3MaHUH
COPTOB pacTeHHMi W Mopoj] XKUBOTHBIX. COpT, MOpoJa, IITaMM. 3aKOH TOMOJIOTHYECKHX PSIOB B
HacnencTBeHHOU n3MenurnBocT H.W. BaBuiosa, ero 3HaueHue Jyis CeIeKIIMOHHON paboTHI.

MeTopl celeKITMOHHON paboThl. VICKycCTBEHHBINH OTOOpP: MacCOBBIA M MHIUBUAYAILHBIA. DTAITbI
KOMOHMHAITMOHHOW CceNeKIuy. VcnbITanue mpou3BoauTeNeil mo moToMcTBy. OTOOP MO FEHOTHILY C
MTOMOIIBIO OIIEHKH (DEHOTHUIIA ITOTOMCTBA M OTOOP 10 TEHOTHUIY ¢ moMonIbio ananusza JJHK.

I/ICKyCCTBeHHLIﬁ MYTAarcHe3 KakK METO/ CEIICKLIMOHHOM paGOTBI. PanuanmoHHbI U XUMHUYECKUM
MYTarcHe3 Kak UCTOYHHUK MyTaL[I/Iﬁ Y KYJIbTYPHBIX (bOpM OpraHmnu3MoB. Hcnonap30BaHuEe TEHOMHOTO
pEeaaKTUpOBaHUA U METOAOB peKOM6I/IHaHTHLIX I[HK U1 TIOJTYYCHUA UCXOOHOTO MaTepuaia it
CCJICKIIMU.

[Nomyyenne nonuruionioB. BHyTprBHIOBas ruOpuan3anus. BIM3KOPOACTBEHHOE CKpEIUBaHUE, WITH
uHOpuaMHT. HeponcTBeHHOe cCKpelyBaHWe, WM ayTOpuauHr. ['eTeposuc W ero MpPUYMHBL
Ucnonk3oBanue rereposuca B cenekimu. OtnanéHHas tubpummsaims. [Ipeomonenue OGecruionus
MEKBHIOBBIX THOPUIIOB. JIOCTYKEHUSI CENICKIINH PACTEHUH M )KUBOTHBIX

3.7

OObBEKTH, WCHONB3yeMbIe B OWOTEXHONOTWH, — KICTOYHBIC H TKAHEBBIE KYJIBTYPHL,
MHUKpPOOPTaHU3MBI, X XapaKTEepUCTHKA. TpaIuIiMOHHass OMOTEXHOJIOTHS: XJIe00eUeHHe, MOTyIeHUE
KHACIIOMOJIOUHBIX ~ TIPOAYKTOB,  BHHOAenHWe.  MmukpoOuomormueckuii  cuHTE3.  OOBEKTHI
MHUKPOOHOIOTTIECKIX TEXHOJIOTUA. [IpousBoacTso Oernka, AMHHOKHCIIOT u
BUTaMHUHOB. MICKYCCTBEHHOE OIUIOOTBOpPEHHE. PEKOHCTPYKIMS SIMLIEKIETOK W KJIOHUpPOBaHHE
JKUBOTHBIX. METOJ TpaHCIIJIaHTALIUH SIJIEP KIIETOK.

XpoMocoMHass M TeHHAash WHKeHepHs. VICKyCCTBEHHBIM CHHTE3 TI€Ha U KOHCTPYMPOBaHHE
pexomOuHanTHBIX JIHK. JlocTikeHHs M TEpCIEeKTHUBBI XPOMOCOMHON M T'€HHON HHXCHEPUH.
MenuimHCKHEe GMOTEXHOJIOTHHU. VICII0Ib30BaHNE CTBOJIOBBIX KJIETOK

Cucrema 1 MHOT00Opa3ue OPraHmIecKOro MIpa

4.1

Buonoruyeckoe pazHooOpazue opranuzmoB. CoBpeMeHHass CHUCTeMa OPraHMYecKOro MHpa.
[MpuHmmITe K1accuduKauu opraHm3MoB. OCHOBHBIC CHCTEMATHYECKIE TPYIIITEI OPTaHU3MOB.

OCOOCHHOCTH CTPOCHHS U JKHU3HEACITCILHOCTH OAHOKICTOUYHBIX OPraHW3MOB. baktepuu, apxew,
OJTHOKJICTOYHBIE TpHOBI, OJHOKICTOYHBIC BOJOPOCIH, JAPYrHe MPOTHUCTHL. KonoHuambHbIC
OpraHu3Mbl. J[BM)KCHHE OJHOKJIETOYHBIX OPraHU3MOB: aMEOOUIHOE, JKTYTHKOBOE, PECHUYHOE.
3ammMra y OJHOKJIETOYHBIX OpPraHu3MOB. Pa3apakuMoCTh y OJHOKJIETOYHBIX OPraHHU3MOB.
Takcucer

4.2

MHorokieTounsle pacTeHus. B3auMocBs3b 4acTe MHOTOKJIETOUYHOIO opranusma. TKaHu, OpraHsl
U CHCTEMBl OPTraHOB MHOIOKJIETOYHOro opranusma. OpraHusMm Kak eauHoe Leioe. TkaHu
pactennid. TUIbl pacTUTENBHBIX TKaHEH: 0Opa3oBaTeIbHAs, TOKPOBHAS, MPOBOJIIAS, OCHOBHAS,
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MexaHnueckas. OCOOCHHOCTH CTpOeHUs!, GYHKIHI U paclooxKEHUsI TKaHEeH B opraHax pacTeHuil

4.3

BeretatuBHbIe U TeHEepaTUBHBIC OpraHbl pacTeHUi. DYyHKIMKU OpraHoB U cUcTeM opraHoB. Kapkac
pacTeHuil. [IBm>keHHWE MHOTOKJIETOYHBIX PACTeHHI: TPONMU3Mbl W HacTuM. [loriomeHue BOABI,
YIJIEKUCIIOTO Ta3a U MUHEPATbHBIX BEIIECTB pacTeHusMH. [Ipixanue pacrenuii. Jug¢ysus razos
yepes MOBEPXHOCTh KJIETKU. TpaHCIIOPTHBIE CUCTEMBI pacTeHUi. Brigenenue y pacteHuii. 3auura
Y MHOTOKJIETOUHbIX pacteHud. Kyrmkyma. CpenctBa macCMBHOM W XUMHYECKOW 3aIUTHI.
dutoHIM AL

PaznmpaxxumocTs W peryssnusi y OpraHu3MoB. Pa3pakuMoCTh U Peryssiys Y MHOTOKJICTOYHBIX
pactenuii. PoctoBbIe BelecTBa M X 3HAYCHUE

45

MHoOTOKIETOUHbIE KUBOTHBIE. B3anMOCBSI3p YacTe MHOTOKJIETOYHOTO OpraHu3Ma. [KaHw,
OpraHbl M CHCTEMBl OpPTaHOB MHOTOKJIETOYHOrO opranm3ma. OpraHu3M Kak eJuHOe IIelioe.
I'omeoctaz. TkaHu J>KMBOTHBIX M 4YeJIOBEKA. THWIBI >KUBOTHBEIX TKaHEH: SIUTEIUAIIbHASA,
COCIIMHHTENbHAS, MBIIICYHas, HepBHAast. OCOOEHHOCTH CTPOCHHS, (YHKIUH W PacIOJIOXKCHHS
TKaHel B OpraHax >KMBOTHBIX U YeJIOBEKa

4.6

OpFaHI)I U CHUCTEMbl OPraHoOB >XWBOTHBIX. CDYHKIII/II/I OpraHoB U CHUCTEM OpPTaHOB. Onopa TCIa
OpraHnu3MoB. CkeneTnl OJHOKJICTOYHBIX KW MHOI'OKJICTOYHBIX JKHBOTHBIX. Hapy}I(HLIfI u
BHYTpeHHI/Iﬁ CKCJICT. CTpOGHI/Ie W TUIIBI COCAUHCHUSA KOCTEH.

HBI/I)KGHI/IG MHOTOKJIETOYHBIX JKMBOTHBIX. IluTaHme >KMBOTHBIX. IIWTaHHWE ITO3BOHOYHBIX
KHUBOTHBIX. HLIXElHI/Ie JKUBOTHBIX. KOXKHOE JBIXaHHeE. )KaGepﬂoe U JIETOYHOE JIbIXaHHUeE.

JpixaHue TO3BOHOYHBIX JKHBOTHBIX. OBOJIIOIUOHHOE YCIOKHEHHE CTPOSHHUS JIETKUX
MMO3BOHOYHBIX KMBOTHBIX. JlpIXaTenbHas CUCTeMa 4YesoBeka. MeXaHW3M BEHTHISAIUH JETKUX Y
TITHUI] u MJIEKOTUTAFOIIUX. Tpancnopt BEILIECTB
y OpraHu3mMoB. TpaHCHOPT BeUIECTB y JKMBOTHBIX. KpoBeHocHas cucremMa U €€ OpraHbl.
KpoBeHocHass cucTtemMa MO3BOHOYHBIX JKHBOTHBIX. Kpyrn KpoBooOparieHus. DBOIIOIMOHHEIE
YCIIO)KHEHUSI CTPOEHMsSI KPOBEHOCHOH CHCTEMBbl IIO3BOHOYHBIX JKMBOTHBIX. BblaeneHue y
Oopranu3MoB. Beiienenue y *uBoTHBIX. CokpaTtutenbHble Bakyosud. Opransl BblaeneHus. CBsi3b
MOJIOCTH Tejla C KPOBEHOCHOW W BBIAEIUTENIbHOW cuUcTeMaMu. BolieneHue y M03BOHOYHBIX
JKUBOTHBIX. 3aIllUTa Y MHOTOKJIETOYHBIX JKUBOTHBIX. [IOKPOBHI 1 X IPOU3BOIHBIE.

PaznpaxxumocTs M perynauus y opraHusmoB. PazapaXMMOCTh Y OJHOKJIETOYHBIX OPraHU3MOB.
Taxcucel. PazgpaxxuMocTh U perysaius y MHOTOKIIETOYHBIX pacTeHuil. POCTOBEBIE BemecTBa U UX
3HAaYCHHUE.

HepsHas cuctema u peiiekTopHast peryisnus y MHOTOKJICTOYHBIX KHBOTHEIX. HepBHas crcrema
U e€ OTAENbI. DBOJIOIMOHHOE YCIIOKHEHNE CTPOCHUSI HEPBHOM CHCTEMBI Y )KMBOTHBIX.

PazpaboTka aaroputMoB u mporpamm s d3PPEKTUBHON (YHKIIMOHATEHONW aHHOTAIMU [CHOMOB,
TPAHCKPHUIITOMOB, MPOTEOMOB, METa0OJIOMOB MHKPOOPTAaHH3MOB, pACTCHHH, J>KABOTHBIX WU
YeJI0BEKa

OpFaHI/IBM YCJIOBCKA U €ro 3J0pOBLE

51

Oprasbl U CUCTEMBI OpraHoB 4YeyioBeka. OTaenbl TOJOBHOTO MO3ra IMO3BOHOYHBIX JKHUBOTHBIX.
Pednekc u pediekropHas ayra. besycnoBHble v ycioBHBIE pediiekchl. ['yMopanbHas peryisuus u
SHJIOKpPUHHAS CHCTEMa JKMBOTHBIX U YelioBeKa. JKene3bl 23HIOKPUHHOM CHCTEMBI U WX TOPMOHEI.
HelictBue ropMOHOB. B3auMOCBSI3b HEpPBHOM H JHAOKPUHHON cucteM. ['mnotamamo-
runoguzapaas cucrema. Pedexc u peduiekropHas ayra. besycioBHbIe U yCoBHbIE pedIIeKch
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3ammra opraHusMa oT Ooje3sHed. MIMMyHHas cucrtema uenoBeka. KieTouHbIH U rymMopaibHbIHM
UMMYHUTET. Bpoxa€HHBIN, NpuoOpeTéHHbl cnenuduueckuii IMMyHUTET. Teopus KIOHAIBHO-
cesiektuBHOro ummynutera (IL.DOpmux, ®@.M.bepuer, C.ToneraBa). BocnamuTensHble OTBETHI
opraan3MoB. Ponb BpoxIEHHOT0O NMMYHHTETA B Pa3BUTHH CHCTEMHBIX 3a001€BaHNI

53

KpoBeHocHast cucrema u e€ opransl. Cepiiie, KpOBEHOCHBIE cOCyAbl M KpoBb. Kpyru kxpoBooOpa-
mieHns. Pabora cepana u e€ peryssinus

54

Hpixanme genmoBeka. Ju¢dysus ra3oB yepe3 MOBEPXHOCTH KICTKH. JlpIXaTenbpHAs cucTeMa
genoBeka. /lpIxaTenpHas MoBepXHOCTh. Perymsnus npixanus. [lprxaTenbable 00bEMBI

5.5

[MumesaputensHast cucrema uyenoBeka. OTaensl NUILEBApUTENbHOIO Tpakrta. [lumeBapurensHble
KeJie3bl. BHYyTpUIIOJI0CTHOE ¥ BHYTPUKJIETOUYHOE MUIIIEBAPEHNE

5.6

[TokpoBsl 1 ux mpomsBogHble. Opranbl BeigeneHus. [loukn. CrpoeHue u (QyHKIIMOHUPOBAHHUE
He(poHa. DOubTpaIus, CEKpelrs W Oo0paTHOE BCACHIBAHME KaK MEXaHH3Mbl pabOTHl OpraHOB
BeIeneHns. OOpazoBaHUEe MOYH y YEIOBEKA

5.7

JIBwkeHne denoBeka: MbleyHas cucrtema. CKeJleTHbIE MBIl U UX padora. CTpOCHHUE U THITBI
COeIUHEHNS KOCTEN

Teopus 3Bomtory. Pa3surtue xu3Hu Ha 3emie

6.1

OpomounonHas Teopus Y. lapBuna. [Ipennocbulku BO3HUKHOBEHMS JapBUHU3MA. Ku3Hb U
Hay4Has nesrenbHocTh Y. JlapBuHa.

JBmwxkyiue cuibl 3Boold BunoB 1o Y. JlapBuHy (BBICOKass MHTEHCHBHOCTb Pa3MHOXKEHUS
OpraHM3MOB, HACIEICTBEHHAs W3MEHYMBOCTh, 0OphOa 3a CYIECTBOBAHHE, ECTECTBEHHBIH M
HCKYCCTBEHHBIA 0TOOD).

Odopmitenne cuHTeTHYeckod Teopun spoironmu (CTD). HeirpambHas Teopus SBOJIONNM.
CoBpeMeHHas SBOJIOIMOHHAS OWOJOTHs. 3HAYCHHUE SBOJIIOIMOHHON TEOpPHH B (OPMHPOBAHUU
€CTECTBEHHO-HAyYHOH KapTUHBI MHpPa

6.2

[omynsumss Kak »dieMeHTapHas exuHWna HBoMonud. COBpEeMEHHBIE METONBI  OLCHKH
FeHETUYECKOTO Pa3HOO0pa3usi U CTPYKTYPHI momyJisiuii. Vi3meHenne reHopoH1a MOMyIISAIHUN KaK
SIIEMEHTAPHOE 9SBOJIONUOHHOE SBIICHHE. 3aKOH TeHeTHdeckoro pasHoBecus k. Xapau,
B. Baiin6epra.

OnemeHTapHble  (akTOpbl  (ABWKYLIME  CHJIBI)  OSBOMIONMH. MyTalMOHHBIA  [poLece.
Komb6unaruHas u3meHInBOCTb. J[peiid reHoB — ciiydaiiHbie HeHAPABICHHbIC H3MEHEHHS YaCTOT
amneneit B monyisinuax. Oddekr ocHoBarens. Murpanuu. W3omsuus MmOMyNSIMNA: - Teo-
rpadudeckast (mpocTpaHCcTBEHHas ), Oronornveckas (penpoayKTHBHAS).

EctecTBeHHBId 0TOOpP — HampaBJSIFOIIUAN (akTop 3BONOIHHA. DOPMBI €CTECTBEHHOTO OTOOpA:
JBIDKYIINHN, CTAOMIIN3UPYIONINH, pa3pbIBatonmii (Iu3pynTHBHEIH). [To1oBoii oT6OD.

[IpucriocoObneHHOCTh  OPraHM3MOB ~ KaK  pe3yJbTaT  MHKPOIBONIONWH.  BO3HHKHOBEHHE
MPUCHIOCOONCHNH y OpraHu3MoB. ApoMop¢ho3b! 1 uanoaganrtamuu. Ilpumeps! npucnocodneHuit y
opranu3MoB. OTHOCHTENTBHOCTD MPUCIIOCOOIEHHOCTH OPTaHU3MOB.

Bup, ero xputepun n cTpykTypa. Bumoobpa3zoBanne kak pe3ysbTaT MHUKPOIBOIIOINH. M3omsmms
— KiroueBoi (hakTop BUmooOpasoBanus. IlyTn u crocoObl BHI00Opa30BaHMS: aIIONATPHUYECKOE
(reorpaduueckoe), CUMIATPHUYECKOE (DKOJIOTUYECKOE), «MTHOBEHHOE»  (TOJIUTUIOWAM3AIINS,
rubpunuzaius). JIuTeTbHOCTh 3BOTIOIMOHHBIX MTPOIECCOB.
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MexaHu3MBI (POPMHUPOBaHUS OHOJIOTUYECKOTO Pa3HOOOpa3Hsl.
Poub 3BOTFOIIMOHHON OMOJIOTHH B pa3padOTKe HAYYHBIX METOJIOB COXPaHEHHsS OMOPa3HOOOpa3Hsl.

MHUKpO3BOIIOIMS U KOIBOJIOIMSA IApasUTOB M UX Xo03s1eB. MexaHU3Mbl (HOPMHUPOBAHUS
YCTOWYHMBOCTU K aHTUOMOTHKAM U CIIOCOOBI O0OPbOBI ¢ HEl

6.3

MeToabl H3YUCHHSA MAaKpO3BOJIIOLHNH. ITaneoHTOIOTHYECKHE METOIbI HU3y4CHHA SBOJJIOLUU.
Hepexoz[HLIe (bOpMBI n @HHOFCHCTI/I‘-IGCKI/IG pAABI OPTAaHHU3MOB.

Buoreorpadguyeckne mMeTonpl n3ydenus 3Bomonun. CpaBHeHue (GIopbl U (GayHbl MAaTEPUKOB H
ocTpoBoB. buoreorpadguueckue obnactu 3eman. BUgbl-3HIEMUKH U PETUKTHL.

OMOPHONIOTHYECKIE U CPaBHHUTENFHO-MOP(OIOTHYECKHE METONBl W3YUYCHHS  DBONIOLUM.
l'eHeTnveckre MeXaHU3MBI DBOJIOLUHM OHTOTEHE3a M TMOSIBJICHUS SBOJNIOIMOHHBIX HOBILIECTB.
['oMonoruvHble ¥ aHAIOTUYHBIE OpraHbl. PyTuMeHTapHbIe OpraHbl U aTaBU3Mbl. MONEKYISPHO-
TeHeTUYECKHe, OMOXUMHUYECKHE U MaTeMAaTHIECKIEe METO/Ibl U3yUeHHs SBOIONKHU. [ OMOJIIOTHYHbIE
redbl. COBpEMEHHBIE METOIbI IIOCTPOCHUS (PUITOTEHETHUECKUX JIePEBHEB.

XpOMOCOMHI)Ie MyTalluy U 3BOJIFOHA T€HOMOB.

OO0mue 3akoOHOMEpHOCTH (TMpaBwiia) H3BOJIONMH. HeoOpaTuMocTh HBOJIOUUH. AJaNTHBHAS
panuanus. HepaBHOMEPHOCTh TEMITOB SBONIOIUU

6.4

Hay4Hble runote3sl NPOUCXOXKACHUS KU3HU Ha 3emie. AOHOreHe3 M maHcnepMus. JloHaydHble
MIPEICTABICHUS O 3apOXKICHUH XKHU3HU (KpeallMoHU3M). I HmoTe3a MOCTOSHHOTO CaMO3apOosKACHHS
XU3HU U e€ ompoBepxeHue onesitamu @. Pemu, JI. Cnayutannany, JI. [lacrepa. IlpoucxoxneHue
JKU3HU B aCTPOOHOJIOTHS.

OcCHOBHBIC 3Tambl HEOpPraHWYecKod osBomonuu. IlmanerapHas (TeojOrHYecKasl) 3BOJIOLUSL.
XuMH4ecKast 3BOMIOLUSL. AOHOTEHHBIN CUHTE3 OpPraHNYECKHUX BEIIECTB U3 HEOpraHMuecKux. OmbIT
C. Mumiepa ul. FOpu. OOpazoBanme moIMMEpoB W3 MOHOMepoB. KoamepBaTHas rumoresa
AWM. Omapuna, rumote3a mepBuyHOTO OynmboHa Jx. XomimeiHa, TeHETHYecKas THIOTe3a
I'. Mémnepa. Pubo3umbr (T.Yek) m rmmote3a «mupa PHK» VY. T'unbGepra. dopmupoBanue
MeMOpaH 1 BO3HUKHOBEHUE IPOTOKICTKH.

Ucropus 3emmm 1 metoas! e€ n3ydeHust. Mickonaembie opraHnieckue ocTaTku. [ eoXpoHoimorus u eé
Metonsl. OTHOCHTETBHAS B a0COIOTHAS TeOXPOHOMOTHS. ['eoXpoHOIOTHUecKast IIKaia: 0HBI, IPHI,
NEPpHUOabI, SIIOXHU.

HavanbHble sTamel opranmdeckod 3Boironud. llosBieHHEe © 3BOJIOLUS IEPBBIX KIIETOK.
Opomonust MeTa0onmm3Ma. Bo3HUKHOBeHHWe NepBBIX dSKocucTeM. CoOBpeMEHHBIE MHKPOOHBIE
OMOIUIEHKM Kak aHaJor TepBbIX Ha 3emie coobmectB. CtpoMaTonuThl. [IpokaproTel U dy-
KapHOTHI.

[IpoucxoxaeHre dykapuoT (CHMOWOTeHe3). OBOJIONMOHHOE MPOUCXOKICHHE BHPYCOB.
[IpoucxoxkaeHre  MHOTOKIETOYHBIX  OpPraHW3MOB. BO3HHWKHOBEHHE  OCHOBHBIX  TPYIIII
MHOTOKJICTOYHBIX OPTaHU3MOB.

OCHOBHBIC 3TaIlbl ABONIONMH BBICHIMX pacTeHHH. OcHOBHBIE apoMopdo3bl pacTeHuil. Brrxon
pacteHuit Ha cymry. llosiBieHue CnopoBBIX pacTeHuil W 3aBoeBaHHe HMH cymid. CeMeHHbIe




Kop

MpoeepsaeMbiii 31eMEHT coaeprKaHuA
pacTeHuA. HponcxomneHHe IIBECTKOBBIX paCTeHHﬁ.

OcHOBHBIE 3Talbl YBOTIOLUH JKUBOTHOTO MHpa. OCHOBHBIE apoMop(]o3bl KHUBOTHBIX. BeHackas
¢ayna. KemOpuiickuii B3pbIB — ITOSIBIIEHHE COBPEMEHHBIX TUHOB. [lepBBle XOpHOBHIE )KUBOTHBIE.
Xusep B Bojge. DOBomronMs MO3BOHOYHBIX. llpoucxoxkaenue am¢pubuit u pentunuii.
IIpoucxoxaeHne Miuekonuraromux u nTul. IlpuHnun ximodeBoro apomopdosa. OcBoeHue
0€CI03BOHOYHBIMU U TI03BOHOUHBIMH KHBOTHBIMU CYIIH.

Pazputue xu3HM Ha 3emile MO dpaM W TEpUOAaM: apxeil, MpPOoTepo30ii, Maneo30u, Me3030i,
KaifHo30ii. O0Ias XxapakTepUCTHKa KIMMAaTa U Te0JIOrnYecKuX mpoueccoB. [losBneHne u pacuser
XapaKTepHbIX OpPraHu3MoOB. YTiieoOpa3oBaHME: €ro YCJIOBHS W BIUSHHE Ha Ta3oBbId COCTaB
aTMoc(epsbl.

MaccoBble BBIMUPaHUS — 9KOJOTHUECKUE KPU3UCHI MPONUToro. [IpuuuHbI U CleACTBUS MacCOBBIX
BbEIMHpaHuil. COBpeMEHHBIN 3KOJOTHUECKUI KPU3HC, €Tr0 0COOCHHOCTH

6.5

Paznensl m 3amaum aHTpomojoruu. Metoasl aHTponosiorud. CTaHOBJIEHHE IPEACTaBICHUN O
MIPOUCXOKICHUU YesoBeka. CoBpeMeHHbIE HayUHbIE TEOPUH.

CXOICTBO 4YENIOBEKAa C JKUBOTHBIMHM. CHCTEMaTHYECKOE IIOJIOKCHUE deloBeka. CBUIETEIbCTBA
CXOJICTBa YEIIOBEKa C >KMBOTHBIMH: CpPaBHUTEIHLHO-MOP(OJIOTHUCCKUE, 3MOPHOIIOTHICCKHE,
(bU3HOITOTO-0MOXMUMHYECKHE, ITOBEIEHYECKHE. Otrauyus  YeaoBeKa  OT  JKHBOTHBIX.
[IpsMoxoxkIeHUe 1 KOMILIEKC CBA3aHHBIX ¢ HUM MPHU3HAKOB. Pa3BHTHE TOJIOBHOTO MO3ra M BTOPOM
CHTHAJTLHOM CHCTEMBI.

Jewkymue cuibl ((pakTopbl) aHTPOIOreHe3a: OHOJOTHYecKue, comnmanbHble. COOTHOIICHHE
OMOJIOTHYECKHX M COIMATIBHBIX (DAKTOPOB B aHTPOTIOTCHE3E.

OCHOBHBIE CTaJMU AHTPOINOreHe3a. ABCTPAJIONMTEKH — JABYHOTME Mpenku Jroaei. Yemosek
YMEIIbIA, IEPBBIE U3TOTOBICHUS OpYAUN Tpyaa. UemoBeK NpsIMOXOIAIINN U IEPBBIN BBIXOI JIFOICH
3a npenenbl Agpuku. YenoBek reinenp0eprckuii — oOIuiA MpeoK HeaHAepTATLCKOTO YeJIOBEKa U
YyeJoBeKa pazyMHoro. UenoBek HeaHAEPTAIbCKUN Kak BHUJ JIIOAEH XOJIOAHOTO KiumaTa. UenoBek
Pa3yMHBIF COBPEMEHHOTO THIIA, JEHUCOBCKUI 4YEJIOBEK, OCBOCHHE KOHTHHEHTOB 3a MpeJlelaMH
Adpuxkun.

OBOJIOIMST  COBPEMEHHOTO 4elloBeKa. EcTecTBeHHbIH O0TOOp B TMOMYNSIMSIX —YElIOBEKa.
MyTtaunoHHBIH mpouecc ¥ noauMopdusM. [lomysimuoHHBIE BOMHBI, Apeid reHoB, MUIpaIys U
«3(dexT ocHOBaTEND) B MOMYIALUIX COBPEMEHHOI'O YEIOBEKA.

Uenoseueckue pacel. [lonstue o pace. bosbiue pacsl: eBporneounHas (eBpasuiickas), aBcTpalo-
HeTpouIHast (PKBaTOpUANIbHAS), MOHTOJOHMIHAS (Aa3MaTCKO-aMEpHKaHCKas). Bpems u mytn
pacceneHusI 4eloBeKa Mo IUiaHeTe. EMuHCTBO uenmoBedeckux pac. HaydHas HECOCTOSTENBHOCTD
pacuszma. IIpucrmocoOneHHOCTh YeloBeKa K pa3HbIM YCIIOBHSM OKpYy)Karommied cpeabl. BrusHue
reorpaduaeckoi cpeasl U apetida reHoB Ha MOP(OIIOTHIO M (PU3HOIOTHIO YeI0BEKa

DKOCHCTEMBI U MPUCYIITUE UM 3aKOHOMEPHOCTH
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MpoeepsaeMbiii 31eMEHT coaeprKaHuA

Pazzensl 1 3a/1a41 SKOJIOTHUH. CBsI3b DKOJIOTHH C APpYruMu HayKaMHu.

Mertonsr axonoruu. IloneBple HaOmOOeHWS. OKCIEPUMEHTHI B OJKOJIOTHH: MPUPOAHBIE H
naboparopHbie. MoJeTUpOBaHHE B KOJIOTMU. MOHUTOPUHI OKpYXAroIleld Cpelbl: JOKaTbHBIH,
peruoHaIbHBIN U 1I100aTbHBIHN

7.2

Okosornueckre (GakTopbl W 3aKOHOMEPHOCTH WX aAedcTBUs. Kiaccmukanus 3KOIOTHYECKUX
(axTopoB: abuormyeckue, OMOTHYECKHE, aHTpororeHHble. OOLIME 3aKOHOMEPHOCTH IEeHCTBUS
skonoruyeckux Qaxropos. Ilpasuwio munumyma (K. Ilnpenrens, . JIubux). TomepaHTHOCTB.
OBpUOUOHTHBIC U CTCHOOMOHTHBIC OPTaHU3MBI.

Abuotnueckue akropsl. CBeT Kak sKkojorudeckuit Qakrop. JleficTBue pasHBIX YYacTKOB
COJHEYHOTO CIIEKTpa HAa OPraHU3Mbl. OKOJOIMYECKUE TIPYNNbl PACTEHUH U KUBOTHBIX IIO
OTHOIIECHUIO K cBeTy. CurHaibHas poss cBeta. PoToneprnoansm.

Temmepatypa kak 5konorudeckuii dakrop. [JleficTBue TemmepaTypsl Ha OpPraHU3MBIL.
[olikunoTepMHbIE 1 FTOMOHOTEPMHBIE OPraHU3MbL. OBPUTEPMHBIE U CTEHOTEPMHBIE OPraHU3MBI.

BrnaxxHocth Kak 3Konorudeckuil gaxrop. IIpucrnocoOiaeHust pacTeHuid K MOAASPKaHHIO BOIHOTO
Oananca. Kinaccudukanusi pacteHuid 1Mo OTHOIIEHHIO K Boje. [IpucnocoOiieHHs >KUBOTHBIX K
HU3MEHEHHUIO BOITHOTO PEXKUMA.

Cpenbl OOWTaHHS OpPraHU3MOB: BOJHAA, HAa3eMHO-BO3JYIIHAs, IIOYBEHHAs, TIyOMHHAas
MOJTMOYBEHHAs], BHyTpHOpraHu3MeHHas. DU3NKO-XUMHYECKHE OCOOEHHOCTH Cpell OOUTaHHS
opranmMoB. [Ipucnocobiaenns opraHn3MoB K )KU3HU B Pa3HBIX Cpelax.

Buonornueckue putMmbl. BHemHue u BHyTpeHHHE pHUTMBL. CyTOYHBIE W TOAWYHBIC PUTMBIL.
Ipucrioco61eHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM YCIIOBHH XKU3HH.

JXKusnenusie popmel opranu3moB. IlonsTre o xu3HeHHOH dopme. JKnu3HeHHbIE (POPMBI PACTEHUI:
ACPCBbA, KYCTApHUKHU, KYCTApHUYKHW, MHOI'OJICTHUC TpaBbl, OJAHOJICTHHUEC TpaBbl. Kusznenunie
(OpPMEBI JKUBOTHBIX: THUAPOOHOHTHI, T€OONOHTHI, a3pOOHOHTEL. OCOOCHHOCTH CTPOSHHS U oOpasa
KH3HH.

Buornueckue Qaktopbl. Bumbl GHOTHYECKHX B3aMMOMACHCTBHN: KOHKYPEHIIHS, XHIHUYECTBO,
cuM6uo3 u ero ¢popmsl. [lapasuTusm, Koomneparms, MyTyalu3M, KOMMEHCAIH3M (KBAPTHPAHTCTBO,
HaxJieOHM4YecTBO). Hetpoduueckne B3anMoaecTBUS (TonMUecKue, popuueckue, dhadbpruaeckue).
3HaueHne OMOTUYECKUX B3aMMOMAEHCTBHN Ui CYNIECTBOBAHUSI OPraHHU3MOB B Cpeiie OOWTaHHS.
IIpyHIUI KOHKYPEHTHOI'O UCKIFOUEHUS

7.3

OKOJIOTHYECKHEe XapaKTePHCTHKU TOmyiaiud. [lomymnsmus kak Owosormdeckast cucteMa. Poss
HEOJHOPOTHOCTH Cpelpbl, (QU3MUecKHX OapbepoB M OCOOCHHOCTEH OHOJIOTHM BHIOB B
(hopMHPOBaHUN TPOCTPAHCTBEHHOH CTPYKTYPHI MOMymsALuil. OCHOBHBIC MOKA3aTENN TTOMYJISIIH:
YHUCIEHHOCTb, IUIOTHOCTb, BO3PacTHas M II0JIOBAas CTPYKTYpa, POKIAEMOCTb, IPUPOCT, TEMII
pocTa, CMEPTHOCTb, MUTPALIUSI.

OKkoJyloruyecKkass CTpykTypa momyisiiuu. OIlleHKa YWCIeHHOCTH Tnomyisinud. JluHamuka
MONyJsIUU U €€ peryssinusi. buorndyeckuil moTeHIMan nomyssiuu. MoieaupoBannue JTUHAMUKA
nonyyauuu. KpuBele pocra uyuciaeHHOCTH nomyiasuud. Kpusble BbDKHMBaHUS. Perymanus
YHCICHHOCTH TOMYJSIMNA: posib (PaKTOPOB, 3aBUCSIIMX M HE 3aBUCSIIUX OT INIOTHOCTH. DKOJO-
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rUYeckue crpareruu BuaoB (r- u K-crparerun).

[TonsiTre 00 3KoONOTrHYECKOM HUIIIe BUAa. MecTooOuTanne. MHOroMepHas MOZEIb SKOJIOTHUSCKOM
Humy Jx.M. XaTtunHcona. PazMepsl skonormdeckoil HMIM. IloTeHnManeHas M peayn3oBaHHAs
HUIIIHA.

Buxg kak cucrema mnomynmsanmii. Apeanbl BUAOB. BuIbl M MX JKM3HEHHBIE CTPATETHU.
3aKOHOMEpPHOCTH TOBEACHUS M MHIpaluil >KMBOTHBIX. BHonOrnyeckue HMHBAa3UU UY>KEPOIHBIX
BUJIOB

7.4

CoobuiectBa opranu3MoB. buoneHos u ero crpykrypa. CBsi3u Mex1y OpraHu3MaMy B OUOLICHO3E.
Okocuctema kak OTKpbITas cucteMa (A.J[x. Tencnu). dyHKIMOHANBHBIE ONOKH OPraHU3MOB B
9KOCUCTEME: MPOIYLEHTh, KOHCYMEHTHI, peayleHTsl. Tpopuueckue yposHU. Tpoduueckue Lenu
u cetu. Abnotndeckue O10Kku 3KocucteM. [10uBHI 1 Wbl B SKOocucTeMax. KpyroBopoT BemiecTs u
IIOTOK PHEPIUU B IKOCUCTEME.

OCHOBHEBIC MOKA3aTeIH YKOCUCTEMBL. broMacca U mpoayKIus. DKOIOTHUSCKIE MUPAMHUIBI YUCEIT,
OMOMAacCCHl ¥ SHEPTHHU.

HampaBiieHHble 3aKOHOMEpPHBIC CMEHBI COOONIECTB — CYKIIECCHHU. [lepBUYHBICE ¥ BTOPHUYHBIC
CYKIIECCMM M WX IPUYMHBL. AHTPOIOTEHHBIC BO3AEHCTBHS Ha CyKiecCHH. KimMakcHoe
coobmiecTBO. bropasHooOpa3ne W IMOJHOTAa KPyroBOPOTA BEIIECTB — OCHOBA YCTOWYMBOCTH
COO0OIIECTB.

[IpupogHbie SKOCHCTEMBI. AHTPOIOTEHHBIE JKOCHCTEMBI. ATpOdKocHcTeMa. ATPOIEHO3.
Paznmuns Mexxay aHTPOIIOTEHHBIMHU U TIPUPOTHBIMH YKOCHCTEMAMH.

Ypb6oskocuctemsl. OCHOBHBIE KOMITOHEHTHI ypOoskocucTeM. [opomckas ¢uopa u (dayHa.
CuHaHTponM3anus  TOpojckoi  dayHbl. buonormueckoe W XO3SMCTBEHHOE  3HAYCHHE
arpod’KOCUCTEM U yPOOIKOCHCTEM. 3aKOHOMEPHOCTH (POPMUPOBAHUS OCHOBHBIX B3aUMOACUCTBHUL
OPTaHM3MOB B SKOCHCTEMAX.

[lepeHoc sHepruM M BELIECTB MEXIY CMEXHBIMH 3KOCUCTEMaMH. Y CTOMUMBOCTH OpPraHU3MOB,
MOMYJIALMH 1 SKOCUCTEM B YCIOBHUSAX €CTECTBEHHBIX M aHTPOIIOT€HHBIX BO3EHCTBUI

7.5

Buocdepa — obuiemanerapaas 000104ka 3eMiIH, TA€ CYIIECTBYET MM CYIIECTBOBAA JKU3Hb.
VYuenne B.U. Bepnanckoro o Omocdepe. Obmacti 6mocdepsl u e€ cocraB. JKuBoe BemecTBO
6uocdeps! 1 ero pyHKIHH.

3akoHOMEpHOCTH CymiecTBoBaHuA Onocepbl. OcobeHHOCTH Omocepbl Kak TIOOATBHOMN
9KOocHUCTeMBL.  [lmHammdeckoe paBHOBecue B Omoctepe. KpyroBoporsl  BemecTB
OMOTeOXMMHYECKHE IIUKIBI (YIIIepoAaa, a30Ta). PuTMudIHOCTS sIBICHMI B OHocdepe.

3onansHOCTE Onocdepsl. [lonsTne o 6nome. OcHOBHBIE OHOMBI CYIIH: TYHIpA, XBOWHBIE Jeca,
CMCIIAHHBIE U IIMPOKOJIUCTBEHHBIE JI€CA, CTENH, CAaBAaHHBIL, IIyCTBIHH, TPOIMYECKHE Jeca,
BBICOKOTOpbs. Kimumar, pacTUTenbHBIN U )KUBOTHBIA MUP OMOMOB CYIIIH.

CrpykTypa W (QYHKIUS XHMBBIX CHCTEM, OLIEHKAa MX DPECYpCHOrO IIOTEHIHala M OHnoc(hepHBIX
(hyHKIMIA

7.6

DKoIlorMYecKre KPU3UChl W WX NMpHYIMHBL Bo3meiicTBue gemoBeka Ha Ouocdepy. 3arps3HeHue
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BO3IYyIIHOM cpenbl. OxpaHa Bo3ayxa. 3arps3HeHHne BOJHOW cpenpl. OXpaHa BOIHBIX PECYpCOB.
Paspymenne nousel. OxpaHa MOYBEHHBIX pecypcoB. MI3MeHeHne KiTuMara.

AHTpOHOFeHHOe BO3JICHCTBHUE Ha paCTI/ITCJ'II)HI)II\/'I M KUBOTHBIN Mup. OxpaHa PaCTUTECIBHOI'O U
JKUBOTHOI'O MHpaA. OCHOBHBIE NPUHOUIIBI OXPAHbI IPUPO/IBI. KpaCHLIe kuuru. Ocobo OXpaHsIEMbIC

npupoansle Teppuropun (OOIIT). Botanuueckue cajbl ¥ 30010IHYECKUE APKHU.

OCHOBHBIE IIPUHIUIIBI YCTOI\/'I‘-II/IBOI‘O pa3BUTUA HYCJIOBCUCCTBA W IMPUPOABI. PanmonanabHoOe

IPUPOAONONIL30BAHUE U COXPAHEHHE OMOIOTNYECKOT0 pazHOo00pas3us 3eMiu

YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIbBI 1JIAA YYEHUKA

* buonorus. buonornyeckue cucteMsl u nporieccol, 10 kiacc/ Tepemor A.B.,
[Terpocosa P.A., O61iecTBO ¢ orpaHUYEHHOM O0TBETCTBEHHOCTHIO « O1]
MHEMO3HNHA»

* buonorus. buonornueckue cucremsl u mpoueccsl, 11 knace/ Tepemos A.B.,

[TerpocoBa P.A., O01iecTBO ¢ orpaHu4eHHON 0TBETCTBEHHOCThIO «OL]

MHEMO3HNHA»

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

1. Anacracosa JL.I1. O6mas 6uonorus. Jugakrudaeckue MaTepraibl. — M.:
Benrana-I'pad, 1997.

2. borganoBa T.JI., CononoBa E.A. buonorus. CripaBOUHUK 1J14
CTapIIEKJIACCHUKOB U nocTynarmux B By3bl. — M.: ACT-nipecc, 2006.

3. bonrosa U.B. C6opHuK 3aaa4 1o 00111 OMOJOTHH 1JIs MOCTYHAOIIHNX B

BVY351. — M.: Onukc 21 Bek, 2005.




4. 3axapos B.b., MamontoB C.I"., Connn HU. O6mas 6uonorus: Yueb. as 10 —
11 k1. obieoOpazoat. Yueb. 3aBenenuii - M.: JIpoda, 2005.

5. Puc 3., Crepubepr M. Ot kieTok k aromam: NuiocTpupoBaHHOE BBEJICHUE B
MOJIEKYJIsIpHYt0 Ononoruto: Ilep ¢ anri. — M.: Mup, 1988.

6. Cyxosa T.C., Ko3noa T.A., Connn H.1. O6mas 6uomnorus. 10 — 11 k.
PaGouas terpaas x yueOHuky / moxa pea. B.b. 3axapora. — M.: JIpoda, 2003.

7. Ypoxu o6uieit 6uonoruu: Ilocobue msa yuurens / B.M. Kopcynckas, I'.H.
Muponenko, 3.A. Moxkeesa, H.M. Bep3uaun. — M.: IIpocsenienue, 1986.

8. Kpukcynos E. A., [Taceunuk B. B. Oxomnorus. 10 (11) knacc: Yueb. mis
omeoOpasoBart. yue0. 3aBeicHui. 5-¢ u3., nopad. M.: lIpoda, 2001. — 256

9. Peiimepc H. @. Kparkuii cinoBapb 0M0JI0rHuecKUX TepMUHOB: KH. 11s
yautens. — 2-¢ u3a. M.: [IpocBemenue, 1995. — 368 c.

10. Petimepc H. ®@. Hauana sxonorundeckux 3nanuii.M.: Uzparenscteo MHOIILY,
1993. - 261 c.

11. Damuknonenus nug nereu. I'mas. Pen. B. A. Boomogua.M.: ABanra+, 2001. —
448 c.

12. Bep3unun H.M., Kopcynckas B.M. O61ras MmeToauka mperojaBaHust
ouosioruu. — M.: Ilpocsenienue, 1986.

13. 3axapos B.b, Mycradun A.I'. O611as 6uoJIorusi: TeCThI, BOIPOCHI, 3aaHUS.
— M.: ITpocsemenue, 2003.

14. UBanosa T.B., Kaxunosa I'.C., Msarkoa A.H. COopHUK 3a1aHmii 10 00IIICiH

ouosoruu. — M.: IIpoceemenue, 2002.



15. Mummna H.B. 3aganus mist camocTosTeIsHOM padoThI IO 00111el OMOJIOTHH.
11 xnacc. — M.: IIpocsemenue, 1985.
16. IIumkunckas H.A. I'enetuka u cenexkuusi: Teopus. 3amanusa. OTBETHL. —

Caparos: Jlunei, 2005.

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

1. 1C: Ypok. Pexxum nocryma: https://urok.1c.ru/

2. O6naynas miargopma oToOpaskeHust BEpUPHUIIMPOBAHHOTO IU(PPOBOTO
oOpa3zoBarenbHOro KoHTeHTa U cepBucoB AO «M3aarensctBo «IIpocBenienue».
Pexxum noctyna: https://educont.ru/

3. MoGunbsHoe aekTpoHHOe oOpazoBanue. [{ludposas oOpazoBaTenbHas cpena ¢
MHTEPaKTUBHBIMU OHJIAHH-KypcaM. Pexxum noctyna: https://mob-edu.com/

4. HoBas mikosia. OnnaiiH-mkosna noarotoBku Kk EI'D o Bcem npeameram.
Pesxum noctyna: https://educont.ru/

5. Hogsrit nuck. Ludposas oOpazoBarenbHas miatgopma. YdyeOHbIe MaTEpHAIIbI
JUISl IEJaroroB U IIKOJIBbHUKOB. IHTEpakTUBHBIM KOHCTPYKTOpP YPOKOB 1
ynpaxuenui. Pexxum nocryna: https://educont.ru/

6. O6nako 3HaHui. IHTEpakTUBHBIE YPOKU U U(POBBIE TOMAIIHUE 3aJaHUsI.
Pexxum noctyna: https://www.imumk.ru/

7. ®okchopa. Kpynueimas onnain-mkona B Poccun. Pexxum nocrymna:

https://foxford.ru/



8. AAKnacc. [TonHodyHKIIMOHaNBHAS IU(PPOBasi CUCTEMA JIsl 00pa30BaTEIbHbBIX
opranu3anmii. Pexxum mocryna: https://www.yaklass.ru/

9. Globallab. [Tudposas obpa3oBareabHas cpefja COBMECTHOM MTPOSKTHOM U
UCCIIEIOBATENLCKOM IeATeIbHOCTH. PexxuMm gocTyma:
https://globallab.org/ru/#.Yvqw2HZByUk

10. IBLS. UnTennexryanpHas oOpa3oBarenbHas miaTdopma i yUeHUKOB U
nearoroB ¢ OnommoTekor odbpazoBarenbHOro KoHTeHTa 10 PI'OC. Pexxnm

noctyma: https://ibls.one/
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