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INOACHUTEJIBHAA 3AIINCKA

[Iporpamma mo yueOGHOMYy mpeamety "buomnorus" (mamee - Ouoiorus) Ha
ypOBHE cpeHero ooduiero oOpa3zoBaHus pa3paboraHa Ha ocHoBe denepaabHOro
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii denepauum»,
dI'OC COO, Konuenuuu mnpenojaBaHus ydeOHoro mnpeamera «buonorus» u
OCHOBHBIX MOJIOKEHHI (enepanbHoil pabouel MporpaMMbl BOCIIUTAHHUS.

VYuebnsiii npeamer «buonorus» yrayonéanoro ypoBus uzydenus (10-11
KJIaCChl) SIBJISIETCSI OJIHUM W3 KOMIIOHEHTOB IpeaMeTHoON obsactu «EcTecTBeHHO-
HayuHble npeameTsl». CormacHo mnonoxenusMm DPIOC COO npodunbHbie
ydeOHbIe TPEeIMEThl, U3y4aeMble Ha yTayOJIEHHOM YPOBHE, SIBISIOTCS CIOCOOOM
mupdepennpanun  00ydeHUST Ha YPOBHE CpEAHEro oO0miero oOpa3oBaHUS U
IpU3BaHbl OOECHEUNUTh MPEEMCTBEHHOCTh MEXAY OCHOBHBIM OOIIMM, CpPEIHUM
o0IMM, CpeIHUM NMPO(ECCUOHANBHBIM U BBICIIUM 00pa3oBaHueM. B To e Bpems
KOKIbIM M3 STHX Y4eOHBIX MPEAMETOB [OJDKEH OBbITh OpPHEHTHPOBAaH Ha
IPUOPUTETHOE pEIIeHHE 00pa30BaTEIbHBIX, BOCIMUTATEIBHBIX M Pa3BHBAIOIINX
3ajla4, CBS3aHHBIX C MpodopHueHTanreil oO0ydalluXcsi U CTUMYJIHPOBAHUEM
UHTEpeca K KOHKpPETHOW 00JIacTH HAay4yHOI'O 3HaHMs, CBSA3aHHOIO C OHOJIOTHEH,
MEIULUHON, YKOJIOTUEN, TICUXOJIOTUEN, CIOPTOM UJIM BOEHHBIM JEJIOM.

[Iporpamma no yueOHoMy mpeamery "buonorua" naér npeacrtaBieHHE O
Hend W 3ajadax u3ydeHwst ydeOHoro mpenmera «buonorus» Ha yriyOnéHHOM
YPOBHE, OIpenessieT 00s3aTenbHoe (MHBAPUAHTHOE) MIPEIMETHOE COIepKaHUE, €TO
CTPYKTYPUPOBAaHME IIO pa3feiaM M TEMaM, paCIpelesIeHue II0 KJIaccaM,
PEKOMEHIyeT MOCIEJ0BaTEIbHOCTh HM3yYEHUs] Y4eOHOro marepualia ¢ y4EToM
MEXIPEIMETHBIX M BHYTPHUIIPEIMETHBIX CBS3€W, JIOTMKM Y4eOHOro mnpouecca,
BO3pPACTHBIX OCOOEHHOCTEeW oOyuaromuxcsi. B mporpamme mo Owonoruu
peaii30BaH NPUHLUI MPEEMCTBEHHOCTH C HM3yYE€HHEM OHOJIOTUM Ha YpPOBHE
OCHOBHOro oOmiero  oOpas3oBaHus, Omarojapss 4YeMy IpOCMaTpUBAETCA
HAlpaBJI€HHOCTh HA MOCIEAYIOIIEe pPa3BUTHE  OHMOJOTMYECKUX  3HAHUH,
OpUEHTHUPOBAHHBIX Ha (POPMHUPOBAHUE ECTECTBEHHO-HAYYHOI'O MHPOBO33PEHUS,
HKOJIOTUYECKOTO MBILIUICHUS, MPEJICTaBICHUH O 3J0pOBOM 00pa3e >KU3HM, Ha
BOCIIMTAaHHE OEpeKHOT0 OTHOUIEHMsI K OKpyKawolled npupogHoid cpene. B
nporpaMme No OMOJOTMM TaKKe IMOKa3aHbl BO3MOXXHOCTH Y4YEOHOIro mpeamera
«buonorusty B peanuzanuu  TpedoBanuid PrOC COO k mIaHUPYyEMbIM
JUYHOCTHBIM, METAlpeAMETHbIM M MPEAMETHBIM pe3yJibTaTaM OOy4YeHHs U B
(GOopMUPOBaHUN OCHOBHBIX BHJIOB Yy4€OHO-TIO3HABATENbHOM  J1€ATEIbHOCTH
oOy4aromuxcsi M0 OCBOCHHUIO COJEpKaHUS OHOJIOTMYECKOTo O0pa3oBaHMsA Ha
YPOBHE CpeHEro 00111ero 00pa3oBaHuUs.

VYueOunsiii npeamer «buonorus» Ha ypoBHE CPEIHEro OOIIET0 0Opa30BaHMS
3aBepuiaeT Ouojornyeckoe o0Opa3oBaHME B IIKOJE M OPUEHTUPOBAH Ha



paclIMpeHre U yriiyOJIeHHE 3HAaHUM 00ydYaroluxcsli O JKMBOW NPUPOJIE, OCHOBAaX
MOJICKYJIIPHOM W KJIETOYHOW OWMOJIOTHH, SMOPHOJOTUM W OHOJOTHUU Pa3BUTHS,
IEHETHKH, CEJICKIIUU, OMOTEXHOJIOTUU, YIBOIOIMOHHOTO YUYEHUS U DKOJIOTHH.

N3yuyenue ydeOHoro mnpeamera «buonorus» Ha yriayOJIeHHOM YpPOBHE
OPUEHTHUPOBAHO HA MOJArOTOBKY OOYYaIOHIMXCS K MOCIEAYIOUIEMY MOJIYYEHUIO
Oouonornueckoro  oOpa3oBaHHMs B By3aX U OpTraHM3alMSIX  CPEIHETO
npodeccuoHansHOro oopazoBanusi. OCHOBY €ro coepaHHsl COCTABIIIET CUCTEMA
OMOJIOTUYECKUX  3HAHUM, TMOJYYEHHBIX TIPU HU3YYEHUU  OO0ydYaIOIUMHUCS
COOTBETCTBYIOIIMX CUCTEMATHYECKUX Pa3/el0B OMOJIOTMM HA YPOBHE OCHOBHOI'O
oOmero obpazoBanus, B 10—11 knaccax 3Tu 3HaHMS NOJy4aroT pa3BuTHe. Tak,
pactIMpeHbpl W YriayOJjeHbl OMOJOTUYECKHE 3HAHMUSI O PACTCHUSX, >KUBOTHBIX,
rpubax, OakTepusX, OpraHU3ME uYeJOBEKa, OOIUX 3aKOHOMEPHOCTSX KU3HH,
JOTIOJTHUTENBHO BKJIIOYEHBI OMOJIOTMYECKUE CBEJECHUS TPUKIAIHOTO U IIOMCKOBOIO
XapakTepa, KOTOpPble MOXHO HCIOJIb30BATh KaK OPUEHTHUPHI JJIS MOCIEAYIOLIEro
BbIOOpa mpodeccuu. Bo3mokHa Takke HWHTETparusi OWOJOTHYECKUX 3HAHUH C
COOTBETCTBYIOIIMMH 3HAHUSIMHU, TOJYYCHHBIMH OOYYAIOMIMMUCS TMPU H3YUYEHUU
bu3KKM, XUMHUH, reorpaduu 1 MaTEMaTUKH.

Ctpykrypa mporpaMmbl 1o yudeOHOMy mpeametry "buosorus" otpaxkaer
CUCTEMHO-YPOBHEBBI M 3BOJIIOIMOHHBIA MOAXOABl K M3YYEHHIO OHOJIOTHH.
CoryacHO UM, MU3y4arOTCsl CBOKMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE JIJISl JKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpPraHHU3al1y, YIBOJIIOLUN OPraHUYECKOro MUpa Ha 3eMile,
coxpaHeHusi OHMOJIOrMYecKoro pasHooOpasusi maHeTel. Tak, B 10 kiacce
U3YyYaloTCd OCHOBBI MOJIEKYJISIPDHOM M KJIETOYHOM OMOJOruMu, SMOPHOJIOTHUU U
OMOJIOTUN PA3BUTHSI, T€HETUKU U CEJIEKUUH, OMOTEXHOJOTMH U CUHTETUYECKOU
OMOJIOTHH, aKTyalM3UPYIOTCS 3HAaHMS OOydYaroIMXCs MO OOTaHWKE, 300JI0THH,
aHatomMuu, (usmonoruu uenoreka. B 11 kmacce wu3ywaroTcsi 3BOJIOLMOHHOE
y4eHHE, OCHOBBI SKOJIOTUHU U yueHue o ouocdepe.

VYyeOuslii npeamer  «buonorus» mpuszBaH  00ecleUUTh  OCBOEHHUE
oOy4arouMMucss OMOJOTMYECKUX TEOPUN U 3aKOHOB, UJEH, MIPUHLIMUIIOB U MPaBUIL,
JIeXKAIINX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, 3HAHUU O
CTPOEHHUU, MHOTO000pa3uM M OCOOCHHOCTSX KIIETKH, OpraHu3Ma, MOMyJISIHUH,
OMOLIEH03a, SKOCUCTEMbI, O BBLAAIOIIMXCS HAYYHBIX JTOCTHUKEHUSIX, COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTUU, IPUKIIAIHBIX ACTEKTaX OMOJIOrMYECKUX 3HaHuu. J{is
pa3BUTUS M TOJACpPXKAHUS HHTEpeca oOydarommxcs K Ouoioruu Hapsamgy co
3HAYUTENIbHBIM 00BEMOM TEOPETUUECKOr0 MaTepHalia B COACpXKaHUHU MPOTrpaMMbl
10 OMOJIOTUU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJICHUS U Pa3BUTHUS
TOM WM MHOW 00sacThu OWOJIOTMH, BKJIAJOM OTEYECTBEHHBIX M 3apyOe’KHBIX
YUEHBIX B PEIICHUE BAKHEUIIUX OMOJIOrMYECKUX U SKOJOTHYECKHUX MPOOIEM.



Lenb n3ydenus: yueOnoro npenmera «buonorus» Ha yriyOaéHHOM YpOBHE —
OBJIaJIcHUE  OOYyYaIOIUMUCS  3HAHUAMU O  CTPYKTYPHO-(QYHKIIMOHAJIbHOU
OpraHu3allM¥ >KUBBIX CHCTEM pAa3HOTO paHra u MpuoOpeTeHue yMeHUu
UCIIOJIb30BaTh 3TH 3HaHUS B (POPMHUPOBAHUM MHTEpPECA K ONpeAesIEHHON 00yiacTu
npo(ecCUOHaNbHON NIeATEbHOCTH, CBSI3aHHOM C OuoJIorHei, Wi K BBIOOpPY
y4eOHOT0 3aBeICHUA IS IPOJOJIKEHHSI OMOIOTUYECKOTO 00pa30BaHHUA.

JlocTmkeHne 1enu u3ydeHus yudeOHoro npeamera «buonorus» Ha
yIriyOJnéHHOM YpOBHE 00€CIIeUnBAETCS PEIICHUEM CIIEIYIONIUX 3a0a4:

OCBOEHHE O00YYaIOIIMMHUCI CUCTEMbl OMOJIOTHYECKUX 3HAHUN: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSIX, KOHLEMIMIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
IIpaBUiIaX, COCTaBJISAIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KapTHHY MHPA; O
CTPOCHUH, MHOI000pa3MM M OCOOCHHOCTSIX OMOJOTHMUECKHUX CHCTeM (KJIEeTKa,
OpraHu3M, MOMYJISIH, BUJ, OMOreo1eH03, Onocdepa); O BhIJAIOIIUXCS OTKPBITHSIX
Y COBPEMEHHBIX MCCIIEIOBAHUAX B OMOJIOTHH;

O3HaKOMJIEHHME OOy4YaroIMXCd € METOAAMH [O3HaHWS >KUBOM IMPUPOJIBIL:
UCCIIEJIOBATEIbCKUMUA ~ METOJaMH  OHOJIOTUYECKUX HayK (MOJIEKYJSIpHOM U
KJIETOYHOM OMOJIOTUM, SMOPHOJIOTUM U OHOJIOTMH pa3BUTHUS, TEHETHUKU U
CeJeKUMH, OWOTEXHOJOTMM M CHUHTETUYECKOM OWOJOruM, MajJe€OHTOJIOTHUH,
9KOJOTMHM);  METOJAaMU  CaMOCTOSITEJIbHOTO  NPOBEAEHUS  OMOJOTMYECKHX
uccleoBaHnid B Jabopatopun W B mpupone (HabOmoIeHWe, W3MEpEHHUe,
HKCIIEPUMEHT, MOJIEJIMPOBAHUE);

OBJIaJICHUE OOYyYalOUUMHUCA YMEHUSIMU: CaMOCTOSITEIbHO  HaXOJUTh,
aHAJIM3UPOBATh U HCIOJIb30BaTh OUOJOTMYECKYI0 HH(GOPMALMIO; TOJb30BaThCs
OMOJOTMYECKOM TEPMUHOJOTMEN M CUMBOJMKOH; YCTAaHABIMBATH CBS3b MEXKIY
pa3BUTHEM OHOJOTMM U  COLMAIBLHO-3KOHOMMYECKHMH U  3KOJOTMYECKHUMHU
npobsieMaMy YeJIOBEYECTBA; OLIEHUBATH IOCIEJICTBUS CBOEH JAESITEIBHOCTU IO
OTHOLIEHUIO K OKpYy)Karouleld MNPUPOJHON cpene, COOCTBEHHOMY 3/I0pPOBbIO U
3I0POBbI0  OKPY’KAIOIIMX JIIOAEH; OOOCHOBBIBaTH M  COOJIOJATh  MEpbI
npoUIaKTUKA MHPEKIMOHHBIX 3a00JIeBaHUH, MpaBUiIa MOBEACHUSA B MPUPOIE U
obecrieueHrs 0€30MaCHOCTH COOCTBEHHOM KMU3HENEATCILHOCTH B UPE3BBIYATHBIX
CUTyalUsX NPUPOJHOIO M TEXHOTEHHOTO  XapakTepa; XapaKTepu30BaTh
COBPEMEHHbBIE HayYHbIE OTKPBITUS B 00JIaCTH OMOJIOTHH;

pa3BUTHE Y 00yYarOUIMXCsl UHTEJUIEKTYyalIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN
B IIPOLIECCE 3HAKOMCTBA C BBIJAIOMIMMUCS OTKPBITUAMH M COBPEMEHHBIMU
UCCIIEIOBAaHUSIMM B OHOJIOTMH, peIIaeMbIMU €10 IpoOiieMaMu, METOI0JIOrHen
OHOJIOTUYECKOTO UCCIIEIOBaHMUS, IPOBEACHUS AKCIEPUMEHTAIIbHBIX
UCCJIEIOBAHMM, pelIeHHs] OMOJIOTMYECKUX 3aa4, MOACIUPOBAHUS OMOJIOTHYECKHUX
00BEKTOB U MPOLIECCOB;



BOCIIUTAaHUE Yy O0yYArOUIMXCSl IEHHOCTHOTO OTHOILIEHUS K KUBOW MPHUPOJIE B
IIEJIOM U K OTJIEIbHBIM €€ 00bEeKTaM U SIBJICHUSIM; (POPMUPOBAHUE IKOJIOTUUECKOH,
IeHETHYECKOW TPaMOTHOCTH, OOIIeH KyJIbTYypbl IOBEJACHUS B MPHUPOJIE;
WHTETPAINHA €CTECTBEHHO-HAYYHBIX 3HAHUN;

npuoOpeTeHre  OOYyYalIIMMUCA  KOMIIETEHTHOCTM B pPallMOHAJIBHOM
PUPOOIIONH30BaHNN (COOMIO/ICHNE TPaBWJI TOBEICHUS B MPHUPOJIE, OXPaHBI
BUJIOB, DKOCUCTEM, Ouochephl), COXpaHEHUH COOCTBEHHOTO 37I0POBbSI M 370POBBS
OKpyKalomux Jjrofeil  (coOmrogeHuss Mep npoduiiakTukd — 3a00JeBaHUM,
obecrieyeHrne OE€30MACHOCTH >KU3HENCSITEIBHOCTH B UYPE3BBIUAMHBIX CUTYaIUSIX
OPUPOJHOTO M  TEXHOTEHHOTO XapakTepa) Ha OCHOBE  HCIIOJIb30BaHUs
OMOJIOTUYECKUX 3HAHUN U YMEHUN B TOBCEAHEBHOM KU3HU;

CO3JlaHUE  YCIIOBUWM  JUII  OCO3HAaHHOTO  BBIOOpa  OOydYarOIIMMUCS
WHIMBUy AIbHON oOpazoBarenbHON TPaeKTOPUH, CIOCOOCTBYIOLIEH
noclieyrouemMy npo(ecCHOHaIbHOMY CaMOONPEIEICHUI0, B COOTBETCTBUU C
WHINBUy AIbHBIMUA WHTEPECAMH U IOTPEOHOCTSIMH PETHOHA.

OO01ee 4yuCI0 YacoB, OTBEICHHBIX HA M3y4YEeHHE OWOJIOTUU Ha YTiayOJeHHOM
ypOBHE cpeaHero obiiero oopazoBanus, coctasiser 204 yaca: B 10 kmacce — 102
yaca (3 gaca B Hezento), B 11 kmacce — 102 gaca (3 yaca B HEAEIO).

OT6op opraHu3anMoOHHBIX (OPM, METOJIOB U CPEACTB OOy4eHUs OUOJOTUH
OCYIIECTBISIETCSA ¢ YUETOM CHEnu(HUKU ero COoJep)KaHWsS W HAMpPaBICHHOCTH Ha
MPOJOJDKEHNE OMOJOTUYECKOro 00pa3oBaHMs B OpPraHU3aIUsX  CPETHETO
po(ecCHOHaNBLHOTO U BHICIIETO 00pa30BaHUS.

OO0s13aTeNbHBIM YCIOBUEM MPU 00YUYEHUU OMOJIOTUU HA YIIIyOJIEHHOM YPOBHE
SIBJISIETCS TPOBEACHUE JTA0OPATOPHBIX M MpakTH4ecKux padoT. Takxke yuactue
00y4Jaronuxcsi B BBIMOJHEHUU MPOEKTHBIX M Y4EOHO-UCCIEA0BATENbCKUX PadoT,
TEMaTWKa KOTOPBIX OMPENENSETCS y4YuTeJIeM Ha OCHOBE HMEIOIIMXCA
MaTepHAIbHO-TEXHUUECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBUM.



COJEP XAHME OBYUYEHUA
10 KVIACC

ConepxaHue mporpaMMbl, BBIIECIEHHOE KYpPCUBOM, HE BXOAUT B IMPOBEPKY
rocyJapcTBeHHou utoroBoi arrecramuu (I'MA).

Tema 1. buoJsiorusi Kak HayKa

CoBpemeHHas OUoJIOrUsi — KOMIUIEKCHasi Hayka. KpaTkasi uctopusi pa3BuUTHUS
Ouonoruu.  buonormdyeckue  HAYKM M HM3yYaeMble ~HMH  MPOOJIEMBI.
dyHIaMEHTaJIbHbIE, NPUKIAJHbIE M TOUCKOBBIE HAyYHBIE WCCICIOBAHUS B
OHMOJIOTUH.

3HayeHue Ouosoruu B (HOPMUPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAYYHOM
kaptunbl mupa. [lpodeccun, cBsizanHbie ¢ Ouosnorueil. 3HaueHue OUOJOTHHM B
IIPAKTUYECKOM JECATEIIbHOCTA 4YEJOBEKa: MEIAULMHE, CEIbCKOM XO3SMCTBE,
MPOMBILIJIEHHOCTH, OXPAHE IPUPOBI.

JdemoncTpanun

[Toptpetsr: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. Jdapsun,
V. I'apseii, I'. Mennens, B. U. Bepuanckuii, 1. I1. [1aBnos, . 1. Meununkos, H.
. Basunos, H. B. Tumodees-Pecorckuii, [Ix. Yorcon, ®. Kpuk, /1. K. benses.

Tabmuupbl U cxembl: «CBsi3b OMOJIOTMHM C JIpYyruMu Haykamuy, «Cucrema
OMOJIOTMYECKUX HAYK.

Tema 2. JKuBble cUCTEMBI U HX U3Y4YeHHUE

KuBble cuCTEMBI Kak mpeaMeT u3ydeHus Ouonoruu. CBOMCTBA >KHUBBIX
CUCTEM: €IMHCTBO XUMHYECKOIO COCTaBa, JUCKPETHOCTb M LIEJIOCTHOCTb,
CJIO)KHOCTh W YINOPSJAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOpPTraHU3alusl,
CaMOBOCITPOM3BEICHUE, PA3APAKUMOCTb, UIBMEHUYMUBOCTh, POCT U Pa3BUTHE.

YpOBHM OpraHu3alnd KUBBIX CHUCTEM: MOJICKYJISPHBIA, KJIETOYHBIN,
TKAQHEBBIN, OpraHU3MEHHBIMN, MOMYJISIIMOHHO-BUJIOBOM, AKOCHUCTEMHBIN
(buoreonenoTuyeckuit), oOumochepusiiti. Ilporecchl, MPOUCXOIAIINE B KUBBIX
cucremax. OCHOBHbIE NpHU3HAKW KUBOro. JKu3Hb Kak ¢opma CyIIECTBOBAHUS
Marepuu. Hayku, n3ydaromue KuBble CUCTEMBbI HA Pa3HBIX YPOBHIX OpTraHU3AIUU.

W3yuyenue kuBbIX cucTeM. MeToasl Omosornueckoi Hayku. HaOmionenwue,
M3MEPEHUE, DKCIIEPUMEHT, CUCTEMATU3alus, MeTaaHanus. [lonsaTue o 3aBucuMon u
He3aBUCHUMOW mniepemMeHHOW. [lmaHupoBanue »skcnepumeHTta. IlocraHoBka u
npoBepka rumnotre3. HyneBas runore3a. [loHatre BbIOOPKH U €€ TOCTOBEPHOCTD.
Pa3z6poc B Ouonornueckux AaHHbIX. OllEHKAa JOCTOBEPHOCTH MOJYYEHHBIX
pesynbTartoB. I[IpuumHBI HCKaxkeHUs pe3ynbTaToB J3KcnepuMeHTa. lloHsTue
CTaTUCTUYECKOTO TECTA.

JdemoncTpanun



Tabmuubr u cxembl: «OCHOBHBIC TPU3HAKU KU3HW», «buomormdeckue
cuctembl», «CBoiicTBa KUBOW MaTepun», «YPOBHU OpraHU3AlUU KUBOU
npuponb», «CTpoeHHE MKUBOTHOW KIIETKW», «TKaHU KUBOTHBIX», «CHCTEMBI
OpraHoB 4YeJoBeuecKkoro opranuzman, «buoreonenos», «buocdepar, «Meroab
U3y4EHUs )KUBOU IPUPOIBIY.

O6opynoBanue:  jmabopaTopHOe  OOOpyJOBaHWE I IPOBEICHHUS
HAOJIIOICHUH, U3MEPEHHH, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcrnonp30BaHuE pa3IUYHBIX METOAOB MpPH
W3YUYEHHH JKUBBIX CHCTEM.

Tema 3. BuoJiorust KJIeTKH

Knerka — cTpykTypHO-QyHKIIMOHANbHAS eAWHHUIIA KuUBOro. HMcropus
oTKpbITUA KiIeTKU. PaboThl P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBanH,
M. Hlnetinen, P. BupxoB). OCHOBHBIE MOJOXEHUS COBPEMEHHOW KJIECTOYHOM
TEOPUH.

Meroabpl  MOJIEKYJIIDHOM M KJIETOYHOM  OWOJIOrMU:  MHUKPOCKOIUS,
xpomarorpadusi, »meKTpodopes, METol MEYEHBIX aToMOB, auddepeHInanbHOe
HEHTPU(PYTUPOBAHUE, KYJIbTUBUPOBAHUE KIIETOK. M3yuenue @uKrcupo8anHvix
K1emoK. DIEeKTpOHHas MUKpockonusi. Kongoxanvuas muxpockonus. Bumanvroe
(npudsicusHenHoe) usyuenue Kiemox.

JdemoncTpanuu

[Toptpetsl: P. I'yk, A. JleBenryk, T. llIBann, M. lnelinen, P. Bupxos, K. M.
bap.

Tabnuupl u cxembl: «CBETOBOM MHUKPOCKOM», «DJIEKTPOHHBI MHUKPOCKOIDY,
«HMcTopust pa3BUTHS METOLOB MUKPOCKOIIUIY.

OOopynoBaHue: CBETOBOM MHKPOCKON, MHUKPOMpENnaparbl pacTUTENbHBIX,
KUBOTHBIX U OAKTEPHAIIbHBIX KIETOK.

IlpakTuueckass padora «l3yueHue METOAOB KJIETOYHOM OHUOJIOTUH
(xpomartorpadusi, a3yekTpodope3, audpdepeHranbLHoe HeHTPUGYTUpoOBaHUE,
[TLIP)».

Tema 4. XumMuueckasi OpraHu3anusa KJIeTKU

XHUMHUYECKHI COCTaB KJIETKU. Makpo-, MUKpPO- U YJIbTPAMUKPOIJIEMEHTHI.
Bona m e€ posb Kak pacTBOpPUTENsS, pearcHra, y4acTue B CTPYKTYPUPOBAHUU
KJIETKH, TEIUIOPEryysiiuid. MuHepanbHble BEUIECTBA KJIETKH, UX OHOJOrHYecKas
poJib. POJIb KATHOHOB M AHWOHOB B KJIETKE.

Oprannyeckue BellecTBa KIETKH. buosornueckue mnoauMmepsl. benku.
AMMHOKHCIIOTHBIN cocTaB 0enkoB. CTpyKTyphl OenkoBoi Mojekybl. [lepBuunas
CTpyKTypa Oejnka, HenTHAHas CBs3b. BTopuuyHas, TpeTuyHas, 4YeTBEpTUYHAs
cTpykTypbl. Jenatypamus. CBoiictBa OenkoB. Knaccuduxamuss — Oenkos.
buonornyeckue Gpynkuun 6emkoB. [Ipuonsi.



YrieBoasl. MoHOCaxapuabl, IUCaxapuibl, OJIUTOCaXapuabl U MOJIUCAXaPUIBIL.
OO0mumii TUTaH  CTPOGHHUS W (PUBUKO-XUMHUYECKHE CBOMCTBA  YIJIEBOJIOB.
buonornyeckre GyHKIMH YTIIEBOIOB.

Jlunuasl. 'mapodunsHo-ruapodoOHBIe cBOMcTBA. Kitaccudukanus Tunuaos.
Tpurnunepunbl, QocPoaunuasl, BOCKH, cTepounbl. buonornueckue QyHKUUN
aunuoB. OOmIMe cBOWCTBa OMOJOTHIECKIX MEMOpPaH — TEKY4YeCTbh, CIIOCOOHOCTH K
CaMO3aMbIKaHUIO, MTOTYTIPOHUILIAEMOCTb.

Hyxnennoseie kucnotsl. JJHK u PHK. CrtpoeHne HYKIEHHOBBIX KHCIOT.
Hyxneotuapl. Ilpunnun kommiementapuoctu. [lpasuno UYapradda. Crpykrypa
JIHK — nBoiinas cnupans. Mecronaxoxaenue u ouonornueckue gpynkuuun JJTHK.
Bunsl PHK. ®ynkuuu PHK B kierke.

Crtpoenue moinekynsl AT®. Makpospruyeckue cBsizu B Monekyiae ATO.
buonornyeckue ¢pynkunu AT®. BoccTaHoBIeHHbIE IEPEHOCUUKH, UX (PYHKIIUU B
kietke. [pyeue wykneozuompugocpamer (HT®). CexsenupoBanue J[HK.
Memoovl cenomuxu, mpancKpunmoMuKu, npomeoMuKu.

CtpykrypHas Ouojorus: OMOXMMHYECKHE U OMO(HU3NUSCKUE HCCICAOBAHUS
cocTaBa U TMPOCTPAHCTBEHHOM CTPYKTYphl OuOMONeKkyn. Mooeruposarnue
CMPYKMYpsl U QYHKYUl OUOMONEKYI U UX Komniekcos. Komnvromephuiti ouzaun u
Op2anuyecKull CuHme3 OUOMONEKYI U UX HENPUPOOHBIX AHANO0208.

JdemoncTpanuu

[Toprpetsr: JI. Ilonunr, k. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pankinh,
®. Conrep, C. [Ipy3unep.

Huarpammer:  «PacnpeneneHue XUMHUYECKMX DJIEMEHTOB B HEXHBOM
npupojie», «PacnpeneneHne XuMUYECKUX 3JIEMEHTOB B dKUBOU MPUPOIEH.

Tabmuubr u cxembl: «llepuognyeckas TadiauIa XUMUYECKUX DIIEMEHTOB,
«CtpoeHue MolieKyJbl BOIb», «BellecTBa B cocTaBe OpraHu3mMoB», «CTtpoeHue
MOJIEKYJIbl  Oenikay, «CTpyKTypbl O€lIKOBOM MOJIeKyJ b, «CTpoeHHE MOJIEKYII
yriaeBofoBy, «CTpoeHwe MOJeKyd JUNUIoB», «HyKIenHOBbIE KHUCIOTBI»,
«Ctpoenune Monekybl ATOy.

O6opynoBaHue: XUMUYECKasl OCY1a U 000PYI0BaHHUE.

JlabopaTtopnas padora «ObOHapykeHHEe O0ETKOB C MOMOIIBIO KaUeCTBEHHBIX
peakui».

JlaGoparopnass  paGora  «lccnemoBaHue — HYKJIEHMHOBBIX  KHUCIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOB).

Tema 5. CTtpoenne U PyHKIUHN KJIETKH

Tumel KIeTOK: JyKapuoTHYecKas U Mpokapuornueckas. CTpyKTypHO-
(GyHKUHOHATBHBIE 00pa30BaHUs KIETKH.



CtpoeHue npokapuoTuueckoi kietku. Kierounast crenka OakTepuil u apxeil.
OcoOE€HHOCTH CTPOCHHsI TEeTepOoTpPODHONW U aBTOTPOPHON NPOKAPUOTUUECKUX
KJIETOK. MecTO U poJib MPOKapHUOT B OMOIIEHO3aX.

Ctpoenue u (GyHKIIMOHUPOBAHUE AYKapUOTHUYECKOM KJICTKH.
[Tnazmatuueckass wmemOpana (razmanemma). CTpykTypa IJIa3MaTHYeCKOU
MeMOpaHbl. TpaHCHIOPT BELIECTB Yepe3 IIa3MaTHUECKyl0 MeMOpaHy: MacCHBHBIN
(muddysus, obneruénnas auddysus), aKTHUBHBIN (NMEPBUYHBIA W BTOPUYHBIN
aKTUBHBIA TpaHcropT). llomynponunaemocts MeMOpaHbl. PabGorta HaTpuii-
KaJIMEBOTO Hacoca. DHAOIMTO3: MUHOLMTO3, daroruros3. Dx3ouuTo3. KierouHas
crerka. CTpyKTypa ¥ (yHKIMH KJIETOUYHOM CTEHKH PacTeHUM, TPUOOB.

Hutomna3zma. [uto30me. [lutockener. JIBmxkenue nuroria3Mbl. OpraHouabl
kietkn. OmHoMeMOpaHHBIE OPraHOWIbl KIETKU: HHAOIJIA3MaTHYecKash CeTh
(BIIC), anmapat I'onbaxku, JTU30COMBI, UX CTpoeHHe W (QyHKIUH. B3aumMocBssb
OJIHOMEMOpaHHBIX OPraHouJoB KieTKH. CTpoeHue TpaHyJspHOTO PETHKYIyMa.
Mexanusm nanpaenenus denxoe ¢ IIIC. CunTe3 pacTBOpUMBIX OenkoB. CHHTE3
KJIETOUYHBIX ~ MeMOpaH. [maakuii  (arpaHymisipHBIA)  SHIOTUIA3MATUYECKUN
peruxynyM. CekperopHas ¢yHKus ammapara ['onbmku. Moougurkayus 6enxos 6
annapame [onvooxcu. Copmuposxa 6enxos 6 annapame Ionvoxcu. Tpancnopt
BEIIIECTB B KJIETKE. Bakyosn pactuTenbHbIX KiIeTok. Kimerounsliii cok. Typrop.

[lonyaBTOHOMHBIE ~ OpPraHOWAbBl  KIETKH:  MUTOXOHAPHUM,  ILJIACTHUJIBIL.
IIpoucxoorcoenue mumoxonopuii u niacmud. Cumobuozenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoenue u (YHKIIMM MUTOXOHJpUN W 1uiactuia. llepBuunsle,
BTOPUYHBIE UM  CJIOXKHBIE  IJIACTUIBI  (DOTOCHHTE3UPYIOIIUX  DYKApHOT.
XIIOpOIUIACTHI, XPOMOILIACTBHI, JICUKOIIACTHI BBICIIMX PACTCHUM.

HememOpanusie opranouasl kietku CTpoeHue U QyHKIUA HEMEeMOpaHHBIX
OpraHouJI0B KJIETKHU. PuGocomsr. IIpomesicymounvie Qunamenmeo.
MukpodunamenTsl. Axkmunogvle Muxkpoguiamenmol. MpllIeUHbIE  KIIETKH.
Axmunosvie KOMHOHEeHmMbl HeMbluleyHblX Kiemok. MukpoTpybouku. KnertouHbii
neHtp. CTpoeHue U JABWKEHHE KIYTUKOB U pecHUYEK. MUKpOTpyOOUKH
nuToria3mel. LlenTpuons. benku, accoyuuposanmvie ¢ MUKpopuiameHmamu u
Mmuxkpompybouxamu. Momopusie 6enxu.

Anpo. O6onouka siapa, XPOMATHH, KapUOILIa3Ma, SAPBIINIKY, UX CTPOEHUE U
bynkuuu. Snepubiii OenkoBbld MaTpukc. [IpocTpaHCTBEHHOE pacoIOKEHUE
XpoMocoM B uUHTep(ha3sHOM siape. Idyxpomamun u 2emepoxpomamut. bemku
XpOMaTWHa — THUCTOHBI. Jlunamuxa s0epHou 00010YKU 6 Mmumose. Sfoepmblil
mpauncnopm.

Knerounsle BkiatoueHusi. CpaBHUTENbHAS XapaKTEPUCTHKA KJIETOK 3YKapHOT
(pacTUTEeNbHOM, KUBOTHOM, TPUOHON).

JdeMoHcTpanuu



[Toptpetsr: K.C. Mepexkosckuit, JI. Mapryinuc.

Tabmumbsl u cxempl: «CTpoeHHE 3YKApUOTHYECKOH KieTku», «CTpoeHue
JKUBOTHOW  KJIETKW», «CTpoeHHEe  pacTUTENbHOM  KiIeTKkW», «CTpoeHue
MUTOXOHAPUWY, «S1po», «CTpoeHne NPOKapUOTHUIECKON KIIETKN.

O6opynoBaHue: CBETOBOM MHMKPOCKOIN, MMKpPOIpENnapaTbl pPacTUTENbHBIX,
KUBOTHBIX KJIETOK, MUKPOIIPENapaTsl OaKTepruaTbHBIX KIETOK.

JlabopaTopnass pabora «l3ydyeHue CTpOEHUSI KIETOK Ppa3IMYHbIX
OpPraHu3MOB).

IIpakTnuyeckas padora «/3ydyeHre cBOMCTB KIETOUYHOI MEMOpPAHbI».

Jlabopatopnas pabGora «MccienoBaHue IuiazMosM3a M JeIia3Moin3a B
PACTUTENBHBIX KIETKAX.

IIpakTuueckas  paGora  «l3ydeHwe  [BMKEHUS  UUTOIJIA3Mbl B
PACTUTEINIBHBIX KIIETKAX).

Tema 6. O0OMeH BewiecTB M NpeBpallieHHe JHEPIUHU B KJIeTKe

AccUMUIISIINS U JUCCUMWISIIUS — JIB€ CTOPOHBI MeTabonu3ma. Tumnbsl ooOmMeHa
BEIECTB: aBTOTPOGHBIA W TeTepOTPOQHBIA. YUacThe KHUCIOpPOJa B OOMEHHBIX
mpoleccax. OJHepreTuueckoe obOecrneueHue KieTKd: mnpeBpanieHue ATO B
oOMeHHBbIX Tmponeccax. DdepMeHTAaTUBHBIM XapakTep peaklHil KJIETOYHOIO
Metabonuzma. DepMeHThI, HUX CTPOCHHE, CBOMCTBA U MEXaHHU3M JICHCTBUSI.
Kodepmentsl. OTnnuust pepMEeHTOB OT HEOPraHMUYECKUX KaTanu3aTopoB. bemku-
aKTUBATOPHl M OCNKU-UHTHOUTOPHI. 3aBUCUMOCTh CKOPOCTH (PEepPMEHTATUBHBIX
peaKkiuii OT pa3IMYHbIX (PAKTOPOB.

IlepBUYHBI CHUHTE3 OpPraHUYECKUX BellecTB B KieTke. DorocuHTeEs.
Anoxcueennvill U okcuceHHblll pomocunmes y 6axmepui. Ceemocodbuparoujue
nuUeMeHmbvl U NUSMEeHMbl PeakyuoHHo20 yenmpd. Posb XJI0pOIUIaCTOB B MpOLECCE
dboTocunTeza. CBeroBas u TeMHOBas (aspl. Pomoodvixanue, Cs., Cy. u CAM-munol
gdomocunmesa. IlponyktuBHoCcTh (GoTOCHHTE3a. BiusHue pa3iandHbix (aKkTOpoB
Ha CKOpOCTh (poTocuHTe3a. 3HaUeHHE (POTOCUHTESA.

XeMOCHUHTE3. PasnooOpasue OpPraHU3MOB-XEMOCHUHTETUKOB:
HUTPUPUIIUPYIOIIHE OaKTepuu, JKele300aKTepuu, CcepoOaKTEepuH, BOJOPOIHBIC
OakTepuu. 3HAaYCHUE XEeMOCHUHTE3a.

AHaspoOHble opranu3Mbl. Buael Oposkenus. I[IponykTbl OposKeHHS M MX
UCIIOJIb30BAaHUE YEJIOBEKOM. AHA3pOOHbIE MHUKPOOPTraHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTUH U BO3OYAUTENN OOJIC3HEH.

AspoOHBIe OpraHU3MBbl. Oranbl HYHEPTETUYECKOTO oOMeHa.
[ToarotoBuTenbHbIH 3TaMn. [ TMKOIN3 — OECKUCTOPOAHOE PACIICIUICHUE TIIFOKO3bI.

buonornyeckoe OKUCI€HHE, WIH KJIETOYHOE JbIxaHue. Poib MUTOXOHIpUH B
npoueccax onojgornyeckoro okucieHus. [ukinueckue peakuuu. OKUCIUTENBHOE
dbochopunupoBanue. uepeusi memoOpannozo 2paoueHma npomonos. Cunmes



ATD: paboma npomonunou ATD-cummasel. llpeumyniecTBa a’poOHOTO MyTHU
oOMEeHa BeIecTB mnepes aHadpOOHBIM. DP(HEKTUBHOCTh YIHEPTETUIECKOTO OOMEHA.

JdemoHncTpanuu

[Toptpersr: [Ixk. Ilpuctnu, K. A. Tumupsaszes, C. H. Bunorpanckuii, B. A.
Ourensrapar, 11. Murtuem, I'. A. 3aBap3uH.

Tabmuibr 1 cxeMbl: «DoTocuHTE3Y», « JHEPreTHUECKU 0OMen», «brnocunaTe3
oenka», «Ctpoenue pepMeHTa», « X€MOCHUHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYAOBaHME JII MPUTOTOBIICHUS
MOCTOSTHHBIX ¥ BPEMEHHBIX MUKPOIIPENapaToB.

JlaGoparopHass padora «l3ydyeHue  KAaTaIUTUYECKOM  aAKTUBHOCTH
dbepMeHTOB (Ha MPUMEPE aMIIIa3bl UM KaTajaasbl)y.

JlabopaTtopnass pabGora «/3ydeHue (HEepMEHTATUBHOTO pACIICIICHUS
MIEPOKCHJIa BOJIOPO/Ia B PACTUTEIIBHBIX U AKUBOTHBIX KIETKAX).

JlabopaTopnass padora «CpaBHeHue mporieccoB (OTOCHMHTE3a U
XEMOCHHTE3a.

JlabopaTopHasi padoTa «CpaBHEHHE MPOIECCOB OPOKECHUS U JBIXAHH.

Tema 7. Haciiencreennasi uHGopManus U peajin3anus eé B KieTKe

Peakiiun mMarpuyHoro cunrtesa. [IpuHIUN KOMIUIEMEHTAPHOCTH B PEAKIIMIX
MaTPUYHOIO CUHTe3a. Peanuszanus HacineAacTBEHHON MHpopManuu. ['eHeTnyeckui
KOJ, ero csoucrBa. TpaHckpunuusa — wmarpuusblii cuHTe3 PHK. IlpmHnmmnsr
TPAHCKPUIIUU: KOMIUIEMEHTAPHOCTh, AHTUIAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckou knemxe. Hexooupyrowue PHK.

Tpancnsauus u e€ sransl. Yuyactue TpancnoptHbix PHK B 6uocunrese Genka.
VYcnoBus Omocunteza Oenka. KomupoBanme amuHokucinoT. Pombp pubocom B
OouocuHTtese Oenka.

Cospemennvie npedcmasienus o cmpoenuu 2enog. OpraHuszanus reHoMa y
IIPOKApUOT U DYKapuoOT. Perynsinus akTMBHOCTM T€HOB y NpOKapuoT. ['mnoresa
onepona (d. XKako0, XK. MaHo). MonexynsapHvie mexanuzmvl IKCNPECCUu 2eHO8
aykapuom. Ponv xpomamuna 6 pecyniayuu pabomul 2enog. Perynsius 0OMEHHbBIX
IPOLIECCOB B KJeTKE. KileTOuHbIN roMeocTas.

Bupycsl — HekieTounbie (hOpMbI )KU3HU U 00NHUraTHelie napasutbl. CTpoeHue
IPOCTBIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaroB. JKusHenHbIli YUK
JIHK-cooepocawux eupycos, PHK-codepocawux eupycos, obaxmepuogazos.
Obpamnas mpanckpunyus, pesepmasa, uHmezpasa.

Bupycubie 3aboneBanus denoBeka, uUBOTHBIX, pactenuid. CITN]J, COVID-
19, counanbHbie ¥ MEAUIIMHCKUAE TPOOIIEMBI.

buoungpopmamuxa: unmeepayus u ananuz o6orvuiux maccueos («bigdatay)
CMPYKmMypHuIX Ouoiocudeckux Oanusix. Hanomexnonoeuu 6 buonocuu u meouyuHe.
Ilpoepammupyemvie pynkyuu 6eakos. Cnocodwl 00cmasKu 1eKapcms.



JdemoHcTpanuu

[Toprpetsr: H. K. Kosnbros, /1. 1. UBanoBCKku.

Tabmuiel 1 cxembl: «buocuaTes Oenkay, «I'eHeTudeckuil koa», «Bupycey,
«bakrepuodarm.

IIpakTuyeckas padora «Co3naHue MOJCIN BUPYCA».

Tema 8. ZKnsHeHHBIH MUK KJIECTKH

Knerounsléi 1mukin, ero mepuoabl W peryisiuus. Wutepdaza U MUTO3.
Oco0eHHOCTH TMPOIIECCOB, MpOTeKalmMX B uHTepdaze. [loaroroBka KIeTKH K
nenenuto.  [lpecunteTndyeckuii  (MOCTMUTOTUYECKUM),  CUHTETUYECKUH U
MOCTCHHTETHYCCKUH (MPEMUTOTUICCKUI) TIEPHOIBI UHTEP(hA3HI.

Marpuunbii cunte3 JHK — permukanms. [Ipunnunsr perummkanun JTHK:
KOMIUIEMEHTAPHOCTh,  ITOJYKOHCEPBATHUBHBIM  CHHTE3, AHTUNAPAJUIEIBbHOCTD.
Mexanusm pernukanuu JJHK. Xpomocomsl. Ctpoenne xpomocom. Tenomepsl u
TenomMepaza. XpPOMOCOMHBIA HaOOp KJIETKM — KapuoTUll. JIUmIouaHbli U
TaliONIHbI  HAaOOphl XpoMocoM. ['omomoruuynsie Xpomocombl. [lomoBwie
XPOMOCOMBI.

Henenue xnerkn — wmuto3. Craguum MHTO3a U TMPOUCXOIAIINE B HUX
npoueccel. Tunel muto3a. KapuokuHe3 u nuToknHe3. buosiornyeckoe 3HaueHue
MHTO3a.

Perymamusa murorndeckoro nukia kietkd. lIporpammupyemasi kierodHas
ruoeIb — arnomnTos.

Knerounoe sapo, XpoMocombl, (DyHKIIMOHaNbHAasg Te€HOMUKA. Mexanusmul
npoaugepayuu, oupdepenyuposxku, cmapernus u euberu xiemox. «l{ugposas
KiemKa» — buouHgopmamuyeckue mooeau QyHKYUOHUPOBAHUSL KIeMKU.

JdeMoHcTpanuu

Tabmuiel 1 cxeMbl: <«OKW3HEHHBIH IMKII KIETKW», «Mmuto3», «CTpoeHue
xpomocomy, «Perukanus JJHK.

O06opyaoBaHUE: CBETOBOM MUKPOCKOT, MUKpOIIpenapatbl: «K MUTO3 B KJIETKaX
KOpEIIKa JTyKay.

JlaGopaTopHuas padora «M3yyeHne = XpOMOCOM  Ha  TOTOBBIX
MUKPOIIPENapaTaxy.

JladbopaTopHnasi pabora «HaGntoieHe MUTO3a B KJIETKaX KOHUMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKpPOIpEnaparax).

Tema 9. Ctpoenue n GyHKIUHM OPraHM3MOB

buonornueckoe pazHooOpasue OpPraHu3MOB. OnHOKIIETOYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOEHHOCTH ~ CTPOEHUS M KU3ZHEACATEIBHOCTH  OJHOKJIETOYHBIX
opranu3MoB. bakrtepuu, apxeu, OJHOKJIETOYHbIC TpPUOBI, OJHOKJIETOUYHbIC
BOJIOPOCIIH, APYTU€ NPOTUCTHI. KOJIOHHAIBHBIE OPTaHU3MBI.



B3anmocBsA3p 4acTe€ll MHOTOKJIETOYHOIO OpraHu3Ma. [KaHW, OpraHbl M
cucteMbl opraHoB. Opranu3M Kak enHoe 1enoe. ['omeocras.

Tkanum pacrenuwii. TuIBI pacTUTENBHBIX TKaHEW: o0Opa3oBaTelbHasd,
MOKPOBHAsI, TMPOBOJAIIAS, OCHOBHAas, MexaHudeckas. OCOOCHHOCTH CTpPOEHUS,
(GyHKUMNA 1 pacloNiOKEeHHs TKAaHEH B OpraHax pacTeHUM.

TkKaHW KUBOTHBIX M YEJIOBEKA. THIBI KUBOTHBIX TKAHEH: SIUATEIHAIbHAS,
COCIMHUTEINbHAS, MbIlIeyHas, HepBHas. OCOOEHHOCTH CTpoeHWs, (QYHKIHA U
pAacHoJIOKEHUS TKAHEU B OpraHax KMBOTHBIX U YEJIOBEKA.

Opranbel. BereratuBHble W Te€HEpaTUBHBIE OpraHbl pacteHuid. OpraHbl U
CHUCTEMBI OPTAaHOB KUBOTHBIX U YeoBeKa. OyHKIUHA OPraHOB U CUCTEM OPTaHOB.

Onopa Tena opranu3moB. Kapkac pacrenuil. CKeneTbl OJHOKIETOYHBIX H
MHOTOKJIETOUYHBIX >KUBOTHBIX. HapyKHbIi M BHYTpeHHHU ckeneT. CTpoeHue u
TUIIbI COEIUHEHUS KOCTEN.

JIBmkeHne  opraHu3MoB. JIBM)KEHHME  OJHOKJIETOYHBIX  OpPraHU3MOB:
amMEOONIHOE, KI'YTUKOBOE, PECHUYHOE. J[BI)KEHHWE MHOTOKJIETOYHBIX PACTEHUIL:
TPOIIU3MBI M HACTUU. JIBM)KEHHME MHOTOKJIETOYHBIX >KMBOTHBIX M YEJIOBEKA:
MblleyHas cucreMa. Pediiekc. CkeneTHbie MBIIIIBI U UX padoTa.

[Iutanue opranusmoB. [loryomenne BOAbI, YIVIEKUCIOrO Tra3a |
MHHEPAIbHBIX BEIIECTB pacTeHUsIMU. lIuTaHue >KMBOTHBIX. BHYTpUIIOIOCTHOE U
BHYTPHUKJIIETOYHOE nuuieBapeHue. [IutaHne mo3BOHOYHBIX >KUBOTHBIX. OTHENBI
MULIEBAPUTEIILHOTO TpakTa. [lumesapurenpHble xene3pl. llumieBapurenbHas
CHCTEMA YEJIOBEKA.

Jpixanue opranu3mMoB. J[pixanue pacteHuid. Jlpixanue ;xuBOTHbIX. Juddy3us
ra3oB 4€pe3 NOBEPXHOCTh KiIeTKU. KoxxHoe npixanue. /[pIxarenbHas MOBEPXHOCTD.
KabepHoe u nérounoe apixanue. J[prxanue Mo3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOIIMOHHOE  YCJIOKHEHUE CTPOEHUSI JIETKMX T[O3BOHOYHBIX JKMBOTHBIX.
JIpixaTenpHass cucrema uesioBeka. MeXaHu3M BEHTWISIUHUM JIETKUX y NOTUL U
MJIEKOMUTAIOMUX. Perynsius apixanus. J{pixaTeabHbie 00bEMBI.

TpaHCIIOPT BEIIECTB y OpPraHMW3MOB. TpPaHCIOPTHBIE CUCTEMBI PACTCHUM.
Tpancnopr BewlecTB y JKMBOTHBIX. KpoOBEHOCHass cucrema U €€ Oprasbl.
KpoBeHocHasi cucTteMa TMO3BOHOYHBIX JKMBOTHbIX U 4esoBeka. Cepaue,
KPOBEHOCHBIE CcOCynbl M KpoBb. Kpyru kpoBooOpailieHHs. DBOIIOLMOHHbBIC
YCJIOKHEHUSI CTPOEHHUSI KPOBEHOCHOW CUCTEMBI IMO3BOHOYHBIX JKUBOTHBIX. PaboTa
cepaua v €€ peryisauus.

Beigenenue y opranu3MoB. Beinenenue y pacteHuil. Beigenienue y
KUBOTHbIX. CokpaTuTenbHble Bakyonu. Opradbl BblaeneHus. DunbTpanus,
CeKpeIusl U 00paTHOE BCACHIBAHUE KaK MEXaHU3Mbl Pa0OThl OPraHOB BBIJCICHUS.
CBsI3b NIOJIOCTH TeJIa C KPOBEHOCHOW M BBIAEIUTEIBHON cUCTEMaMU. BbliesieHue y



MO3BOHOYHBIX JKMBOTHBIX M yenoBeka. [louku. Ctpoenne um GyHKIIMOHUPOBAHHE
Heppona. OOpa3zoBaHHe MOYH Y UEIOBEKaA.

3ammTa y OpPraHu3MOB. 3alllUTa y OJHOKIETOYHBIX OpraHu3moB. CHopsl
OakTepuil M UUCTHl MNPOCTEHIIMX. 3alUTa Y MHOTOKJIETOYHBIX PACTEHUH.
Kyrtukyna. CpeacTsa nacCUBHOM M XUMUYECKOU 3aUThl. DUTOHIUIBI.

3ammra y MHOTOKJIETOYHBIX JKMBOTHBIX. IIOKpOBBI M HMX NIPOW3BOIHBIE.
3amura opranu3ma OoT Oonesneil. MiMmmyHHas cuctema uenoBeka. KieTodHbldd U
I'YMOpaJbHbIH UMMYHHUTET. BpOXIEHHBIN W TPUOOPETEHHBIM creluUICeCKUN
UMMYyHUTET. Teopusi KIOHaIbHO-celeKTuBHOro ummynurera (I1. Opaux, ©. M.
bepuer, C. Tonerasa). BocnaniurenbHble OTBETHI OPraHu3MOB. Posib BpOXKAEHHOTO
UMMYHUTETA B Pa3BUTUU CUCTEMHBIX 3200JI€BaHUN.

Paznpaxxumocts u  peryjasuus |y  OpranusmoB. Paznpaxumocts vy
OJHOKJIETOYHBIX OpraHu3sMoB. Takcucel. PasgpaxuMocts U peryisanus y
pactenui. POCTOBBIE BEIECTBA U UX 3HAUCHUE.

HepBHasa cucrema u pedaekropHas peryysiius y >XKMBOTHbIX. HepBHas
cucTeMa U €€ OTIeNbl. DBOJIOLMOHHOE YCI0KHEHUE CTPOEHUSI HEPBHOM CHCTEMBI
y JKUBOTHBIX. OTIeNbl TOJOBHOIO MO3ra MO3BOHOYHBIX YXMBOTHBIX. Pedrnexc u
pedrexTopHas ayra. be3ycioBHbIE U YCIOBHBIEC PE(DIICKCHI.

['ymopanpHas perynsiuus U 3HAOKPUHHAs CUCTEMA JKUBOTHBIX M YEJIOBEKA.
JKeme3pl HSHOOKPMHHONM CHUCTEMBI M KX TOPMOHBL. JIeHMCTBHME T'OPMOHOB.
B3auMocBs3p HEpBHOM W DJHIOKPUHHOM cucTeM. [ umortamamo-runodusapHas
cucrema.

JdemoncTpanun

[Toptper: U. I1. I1aBnos.

Tabmunbsl 1 cxembl: «OAHOKIETOYHBIE BOAOPOCIN», «MHOIOKIETOYHBIE
Bojopocnmy», «baktepumn», «lIpocreiimue», «OpraHbl LIBETKOBBIX PpPaCTCHUII»,
«CucrtemMbl OpPraHoOB TO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «Tkanu pacrenuit», «KopHeBbie cuctembl», «CTpoeHHE CTEOS,
«CTpoeHHEe JNUCTOBOW IUIACTUHKWY», «TKaHM KUBOTHBIX», «CKEIET 4elIOBEKa,
«IInmeBapurenbHas cucrema», «KpoBeHocHas cucrema», «/lpIxarenbHas

cucremMa», «HepBHas  cucrema», «Koxa», «MpleyHas  cucremay,
«BplaenurenbHas CHUCTEMa», «IDHAOKPUHHAsA cUCTEMa», «CTPOEHHE MBIIIIbIY,
«Ammynuter»,  «Kumeunonosoctusie», «CxemMa  TNUTaHUA  PACTECHUIN»,

«KpOBEHOCHBIE CHCTEMBI TO3BOHOYHBIX JKMBOTHBIX», «CTpOEHHE THUIPBI»,
«Ctpoenue mniaHapumn», «BHyTpeHHee CTpoeHHE T0XKIeBOro 4epBs», «HepBHas
cucrema poio», «HepBHas cucrema narymkw», «HepBHas  cuctema
npecMmbikaromuxcs»,  «HepBuas  cucrema  nruny, «HepBHas — cucrema
MIIEKOTIUTaIonuX», «HepBHas cuctema yenoBeka», «Pediexey.



OOopynnoBaHHEe: CBETOBOM MHUKPOCKOI, MHKpPOIIpENnapaThl OJHOKJIETOYHBIX
OpraHu3MOB, MHUKpONpenaparbl TKaHEH, PAKOBUHBI MOJUIFOCKOB, KOJUIEKI[UU
HACEKOMBIX, UTJIOKOXHUX, KUBbIE SK3EMIUISIPhl KOMHATHBIX pacTeHUM, repdapuu
pacTeHMil pa3HbBIX OT/AEJIOB, BIAXHbIE Mpenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUIEKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJET 4YeJIOBEeKa,
000pyaoBaHueE ISl AEMOHCTPALMU IOYBEHHOTO U BO3AYILIHOIO MUTAHUSI PACTEHUM,
pacuieruieHus Kpaxmaiia u 0eJIKOB Mo AeicTBrEM (epMEHTOB, 000PYI0BaAHUE IS
JEMOHCTPALUK ONBITOB N0 U3MEPEHUIO )KU3HEHHON EMKOCTH JETKUX, MEXaHU3Ma
JIBIXaTEJIbHBIX JBUKEHHH, MOJIEJIA TOJIOBHOTO MO3Ta Pa3IMYHbIX )KUBOTHBIX.

JlaGoparopHasi padora «/3yueHue TkaHEN paCTCHUN.

JlabopaTopHnasi padora «/3yueHne TKaHEeW )KUBOTHBIXY.

JlabopaTopHasi padora «/3yueHne opraHoB IBETKOBOI'O PACTCHUS.

Tema 10. PazmHokxeHue U pa3BUTHE OPraHU3MOB

®opMbl pa3MHOXKEHHUS OPraHU3MOB: Oecrosnioe (BKJIIOuYas BEreTaTMBHOE) U
noysioBoe. Buael  Oecronoro  pa3MHOMKEHHSA: [OYKOBAaHHUE,  CHIOPYJISALUSA,
dbparMenTanus, KJIOHHPOBaHUE.

[TonoBoe pa3zmHoxkenue. llonoBbie KneTku, wian ramerbl. Meio3. Craauu
Mmeno3a. [ToBenenue xpomocoM B Meio3e. Kpoccunrosep. bronmornuecknii cMbICi
MeNo3a M IIOJIOBOTO Ipouecca. Meno3 M €ro MeCTO B JKM3HEHHOM IHKJIE
OpraHU3MOB.

[IpenzapoasiieBoe pazsurue. ['amerorenes y xKuBOTHBIX. [10J10BBIE Kee3bl.
OOpa3oBaHue U pa3BUTHUE MOJOBBIX KieTOK. CriepmaTorenes u oorene3. CtpoeHue
MOJIOBBIX KJIETOK.

OmomoTBOpeHne W SMOpPHOHAIBHOE pa3BUTHE JKUBOTHBIX. CrocoOb!
OIUIOAOTBOPEHUS: HAPY)KHOE, BHyTpeHHee. [lapTeHorenes.

WuauBuayaibHOE pa3BUTHE OPTraHU3MOB (OHTOTEHE3). DMOPUOIOTHUS — HAayKa
0 Pa3BUTUU OPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOTIOSUL.
Konyenyuss mopgocenos u moderu mopghoeenesa. Ctaguu >MOpHOreHe3a
KUBOTHBIX (Ha mpumepe Jjarymku). JpoOGmenme. Tumbr  npoGnenus.
Jlemepmunuposannoe u HedepmunuposarnHoe OpobneHue. brnacmyna, munsi
onacmyn. OCOOEHHOCTH JPOOJEHUS MIICKOMUTAIOUIMX. 3apOAbIIIEBBIE JIUCTKH
(racTpyssinus). 3aKiaajKa OpraHOB U TKaHEW U3 3apOJIbIIIEBBIX JUCTKOB. B3anMuoe
BIIMSHUE YacTed pa3BUBAIONIETOCs 3apojbiiia (dMOpHUOHATIbHAS WHAYKIKA).
3akjagka IUlaHA CTPOCHUS JKMBOTHOTO KaK  PE3yJbTaT HEPAPXUUYECKHUX
B3aMMOJICUCTBUI TE€HOB. BrusiHue Ha >MOpUOHAIBHOE pa3BUTHE PaA3IAYHBIX
(bakTOpOB OKpY:KalOUIEH Cpeibl.

Poct u pasButue xuBOTHBIX. I[locTamOpuoHnanbHbld nepuox. llpsimoe wu
HempsMoe pasBuTHe. PaszButne ¢ MetaMoppo3oM y OECHO3BOHOYHBIX U
MO3BOHOYHBIX KUBOTHBIX. bHoJIorMyeckoe 3HaYe€HHE MPSMOrO0 U HENPSIMOTO



pa3BUTHA, UX PACIPOCTPAHEHUE B NPUPOAE. THIBI pocTa KMBOTHBIX. DaKTOPHI
PEryJsiliy POCTa )KUBOTHBIX U YesoBeka. CTaauu MoCcTIMOPUOHATIBHOTO PA3BUTHS
y )KMBOTHBIX U uesioBeka. [lepuoasl oHToreHesa uenoBeka. CTapeHue U CMepTh Kak
OHMOJIOTHYECKHE MTPOLIECCHI.

Pa3smHoxxenue u pa3Butue pacteHud. ['ametodur u cnopodur. Meiio3 B
KU3HEHHOM [MKJIe pacteHuil. OOpa3oBaHue crop B Ipolecce Meno3a.
['amerorene3 y pacreHuil. OIUIOJOTBOPEHWE M Pa3BUTUE PACTUTEIBHBIX
opraHu3MoB. /[BoiiHOE OIIOOTBOPEHHUE Y IBETKOBBIX pacTeHuid. OOpa3zoBaHue u
pPa3BUTHE CEMEHU.

MexaHn3MBI PETYJISALAA OHTOIEHE3a Y PACTEHUN U JKMBOTHBIX.

JdeMoHcTpanuu

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

Tabmuupr u cxembl: «BereraruBHoe pazmHoxkeHue», «Tumbl Oecrnosoro
pa3sMHOXKEHUD», «Pa3MHOXKEHHE XIJIaMHIOMOHAIB», «Pa3MHOMXEHHE OBIIICHBD»,
«PazmHoxenue runpe», «Menos», «Xpomocomel», «l'amerorenes», «CrtpoeHue
AUIEKIETKH U crepmaTo3ona», «OCHOBHbBIE CTaAuu OHTOreHe3ay, «lIpsamoe u
HEnpsiMoe pas3Butue», «Pa3Burhe wmalickoro xyka», «Pa3Butue capaHumy»,
«Pa3BuTne nATYWIKW», «JI|BOMHOE OIUIOJOTBOPEHUE y LBETKOBBIX PACTEHUNY,
«CTpoeHue CeMsH OJHOJOJIBHBIX M JBYJOJIBHBIX PACTEHUIN», «KU3HEHHBINA ITUKII
MOPCKOM  KamyCTbDy, <« KM3HEHHBIM UHKI MXa», <« KHU3HEHHBIM  IUKI
MManoOPOTHUKAY, « KU3HEHHBIN IIUKIT COCHBIY.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpOIpENnaparbl SHULEKIETOK U
CIIEpPMATO30U1I0B, MOJENb «LIMKII pa3BUTHS JIATYLIKID.

JlabopaTopHnas padora «3yueHne cTpOEHHUS MOJOBBIX KJIETOK Ha TOTOBBIX
MHKpOIIpEnaparax».

IIpakTuueckas padora «BblABI€HUE MNPU3HAKOB CXOJICTBA 3apPOIBIIICH
MTO3BOHOYHBIX )KUBOTHBIX).

JlaGoparopnass padora «CTpoeHHE OpPraHoB Pa3MHOKEHUS BBICHIUX
pacTeHUu.

Tema 11. I'eneTuka — Hayka 0 HaCJEeACTBEHHOCTH W HM3MEHYHMBOCTH
OPraHu3MoB

Hctopust cTaHOBJIEHUS M pa3BUTUS TEHETUKM Kak Hayku. Paboter T
Meunpens, I'. ne @pusa, T. Moprana. Poib oTe4yeCTBEHHBIX YYEHBIX B Pa3BUTUHU
renetuku. Pa6orer H. K. Konwirora, H. Y. BaBunora, A. H. benosepckoro, I'. /1.
Kaprnieuenko, FO. A. ®unumuenko, H. B. Tumodeera-PecoBckoro.

OCHOBHBIE TEHETUYECKHUE MOHITUSA U CUMBOJIBL. | 'OMOJIOTHUHBIE XPOMOCOMBI,
aJUIEJIbHBIE TE€HbI, AJIbTCPHATUBHBIC IPU3HAKH, JOMUHAHTHBIM WM PELIECCUBHBIN
IpU3HAK, TOMO3UTOTA, T€TEPO3UT0Ta, YUCTAS IMHUS, THOPHIbI, TEHOTHUII, (DEHOTHII.



OCHOBHbIE ~ METOJBl ~ TEHETHKU:  THOPUIIONOTUYECKUH,  IUTOJIOTUYECKUH,
MOJIEKYJISIPHO-T€HETUYECKHM.

JdemoHncTpanuu

[Toptpersr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsnos, H. U.
Basunos, A. H. benozepckuii, I'. [I. Kapneuenko, 0. A. ®ununuenko, H. B.
Tumodeer-PecoBckuii.

Tabmuier 1 cxembl: «MeTo bl TeHETHKHY, «CXEeMBI CKPEIIUBAHUS.

JlabopaTopHasi padora «Jlpo3oduia Kak OOBEKT T'€HETUUYECKUX

HUCCJICIOBAHUI.
Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH
Monorubpunnoe ckpemmBanue. llepBbiii 3akoH MeHgenss — 3aKOH

eAMHO00pa3usi rTHOpUIOB mepBoro nmokojeHus. [IpaBuno nomuaupoBanus. Bropoi
3aKOH MeHaens — 3aKOH pacLICIUIeHUsl INpU3HaKkoB. LluTosornueckue OCHOBBI
MOHOTMOPHUIHOTO CKpeluBaHus. [' unores3a 4ucToThl raMer.

AHanuzupytouee ckpemuBanue. [IpoMexyTOuHbIN XapakTep HaclleJOBaHUS.
Pacuieruienne npu3HaKkoB NIpU HETIOJIHOM JOMUHUPOBAHUM.

HuruOpuaHoe ckpemBanue. TpeTuit 3akoH MeHienst — 3aKOH HE3aBUCUMOTO
HAcJleloOBaHMs ~ TOpu3HakoB.  lluTosormueckue  OCHOBBI  JAMTHOPHUIHOIO
CKpEILNBAHUS.

CuennienHoe HaciiegqoBaHue npusHakoB. Paboter T. Moprana. CuernsieHHoe
HACJIEJOBAHUE TI'€HOB, HAPYILICHHWE CLEIUICHUS MEXAY I'€HaMH. XPOMOCOMHas
TEOpUsl HACIIEACTBEHHOCTH.

['eneTuka nmosa. XpoOMOCOMHBIM MEXaHU3M ONPEACIECHUS N0JIA. AYTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBII M Te€TepOramMeTHbId IoJd. ['eHeTnueckas
CTPYKTYypa MOJIOBBIX XpOMOCOM. HacnenoBaHnue Npru3HakoB, CLEIJIEHHBIX C I10JIOM.

['enoTumn kak uenoctHas cucremMa. [ienoTponus — MHOKECTBEHHOE JCUCTBUE
reHa. MHOXECTBEHHBIM aenu3M. B3auMonencTBue HeauleNbHBIX T'€HOB.
KommiiementapHocTs. Onucras. [lonumepus.

['eHETHYECKUIT KOHTPOJIb PAa3BUTHsS PACTCHUM, XUBOTHBIX M YEJIOBEKa, a
TaKkKe (PU3NOJIOTUYECKUX TMPOLIECCOB, IMOBEACHUS M KOTHUTUBHBIX (DYHKIIMMA.
['eneTnueckre MEXaHU3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOJICUCTBHS «XO35MH
— MapasuT» U «XO3IMH — MHUKpoOHOM». ['eHeTHueckue acnekTbl KOHTPOIS U
MU3MEHEHMS HACJIeICTBEHHON MH(OpPMAMU B TOKOJICHUSIX KIIETOK U OPTaHU3MOB.

JdemoncTpanuu

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

Tabmuier u cxemsl: «llepBbiit U BTOpoit 3akoHbl Menaens», « Tpetuii 3akoH
Mennens», «AHamu3upyrouiee CcKpemuBaHue», «HemonHoe noMuHHUpOBaHHEY,
«CremeHHoe HacleIOBaHWE MPHU3HAKOB y Apo3odumib», «['eHetnka momay,



«Kapuotunn uenoseka», «Kapuotun naposzodpuns», «Kapuotun mnrunsy,
«MHOX€ECTBEHHBIN aJlJIeIu3M», «B3auMoaencTBUE TEHOBY.

O6opynoBaHue: MoJeIb JUIsl  JIGMOHCTpPAIlMM  3aKOHOB — €IMHOOOpa3us
ruOpPUJOB TIEPBOrO TIOKOJEHUS U pacCHISIUICHUS MPU3HAKOB, MOJENb IS
JEMOHCTpAllUM 3aKOHA HE3aBUCHUMOTO HAcCJEJOBAHMUS MNPU3HAKOB, MOJEIb JJIs
JEMOHCTPAlUM CLEIJICHHOTO HACJIEIOBaHUsA MPU3HAKOB, CBETOBOW MHMKPOCKOII,
MHUKpoIpemnapar: «/[po3oduinay.

IIpakTuueckass padora «M3ydeHwe pe3ynbTaTOB  MOHOTHOPHIHOTO
CKpEILUBAHUA Y APO30(PUITBD.

IIpakTnueckas  paGora  «l3yyeHue  pe3ysibTaTOB  JUTMOPUIHOIrO
CKpENINBaHUA Y APO30(DUITBD».

Tema 13. 3aK0HOMEpPHOCTH U3MEHYNBOCTH

B3aumoneiictBue reHoTuna W cpeabl npu  GopMupoBaHuM (peHoTHNA.
N3MeHunBOCTh NpU3HAKOB. KauecTBEHHbIE M KOJWYECTBEHHBIC MPU3HAKU. BuUabl
M3MEHYMBOCTH: HEHACJICACTBEHHAS U HACJIEICTBCHHAS.

MoaudukanroHHass HW3MEHYUBOCTBH. Ponb cpenbl B (popMupoBaHUU
MoAU(UKAITMOHHONW M3MEHYMBOCTH. Hopma peakiuu mpusHaka. BapuanuoHHbBIN
pan u BapuarnmonHasi kpuBas (B. Moranncen). CpoiicTBa MOau(]UKaIIMOHHOM
M3MEHYUBOCTH.

['enoTunuueckas n3MeHUMBOCTh. CBOMCTBA TCHOTUIIMYECKOM M3MEHUYUBOCTH.
Bupl reHOTHITHYECKON M3MEHYMBOCTH: KOMOMHATHBHAS, MyTaIllHOHHAS.

KomOuHaTuBHAas W3MEHYMBOCTH. MeH03 W TMOJIOBOM IIPOIIECC — OCHOBA
KOMOMHATHBHON U3MEHUYMBOCTH. POJIb KOMOMHATUBHOM M3MEHUYMBOCTH B CO3JaHUU
TEHETUYECKOTO pa3HOOOpa3us B Mpeesiax OJHOTO BUA.

MyTanroHHass W3MEHYMBOCTb. BuHIbBI MyTallWii: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  HWHIYUUPOBAHHbICE MyTalluh. SmepHbIe W
nUToIUIa3MaTuyeckue myrtanuu. CoMaTHyeCcKHUe M TOJOBble MyTauuu. IIpuyunHb
BO3HUKHOBEHUS MyTaluid. MyTtareHbl W WX BJIUMSIHUE Ha OPTraHU3MBI.
3aKOHOMEPHOCTH MYTAllMOHHOIO MpoLecca. 3aKOH TOMOJIOTUYECKHUX PSIOB B
HacnencTBeHHo m3menuuBoctu (H.M. BaBwiioB). BHesnepHass U3MEHUMBOCTH U
HACJICICTBEHHOCTb.

Onueenemuxa u INUSEHOMUKA, PONb  dNUSEHEMUYeCKUX (Hakmopos 8
HACIe008AHUU U UBMEHYUBOCMU (DEHOMUNUUECKUX NPUSHAKOB ) OP2AHUIMOS.

JdemoncTpanuu

[Toptpertsr: I'. ne ®pus, B. Moranncen, H. 1. BaBuiios.

Tabmumet u  cxeMbl: «Buasl  u3MmeHunBOCTHY», «MoaudukaoHHas
U3MEHUYHUBOCTEY, «KoMmOunHaTnBHAs U3MEHYUBOCTEY, «Menosy,
«OmnonoTBopeHuey, «l'eHeTnueckue 3a00JieBaHUs YeI0oBeKay, « Buabl MyTamuii».



OOopyioBaHuE: KUBbIE U TepOapHbIE AK3EMIULSIPbl KOMHATHBIX PacTeHUH,
pucyHku (doTtorpadun) ) KUBOTHBIX C PA3TUYHBIMHA BHIAMH H3MEHYHUBOCTH.

JlaGopaTopHuasi padora «HccnenoBanne 3aKOHOMEPHOCTEN
MOJAU(PUKALMOHHON MW3MEHUMBOCTU. [locTpoeHue BapualMOHHOrO psna u
BAPUALIMOHHOU KPUBOM».

IIpakTnyeckas padora «Mytarmuu y aApo3oduiasl  (HA  TOTOBBIX
MUKPOIIpENapaTax).

Tema 14. I'eneTnka 4esioBexka

Kapuorun dvenoBeka. MexayHapoiHas mnporpamMma HMCCIEAOBaHUsS T€HOMa
yenoBeka.  Meroapl  M3y4yeHHs ~T€HETMKM  YeJOBEKAa: TI'E€HEAIOIMYECKHM,
OJIM3HEILIOBBIH, LIUTOTCHETUYECKUIA, MOMYJIIHMOHHO-CTATUCTUYECKU U,
MOJIEKYJIAPHO-T€HETUYECKHM. CoBpemeHHOE OIPENIECIICHHE rE€HOTHUIA!
MIOJIHOTEHOMHOE CEKBEHUPOBAHUE, T'€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIbIO
[1I[P-ananu3a. HacnenacTBeHHble 3a00JieBaHUs YelloBeKa. [ eHHbIE U XpPOMOCOMHBIE
00JIe3HH 4YeloBeKa. boJie3HM C HAcleACTBEHHOM NPenpacioyioKEHHOCTHIO.
3HaYeHUuEe MEAUIMHCKON T'€HETUKH B MPEJOTBPAIICHUN U JICYEHUHU T'€HETUYECKHUX
3a0oeBaHui 4YenoBeKa. MeauKo-TeHeTuYecKoe KOHCYJbThupoBaHue. CTBOIOBbBIE
KJIETKU. [IoHSATHE «T€HEeTHYEeCKOTO Ipy3a». DTHUYECKUE aCHEKThl UCCIEIOBAHUN B
00J1aCTH pelaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KIIETOK.

['enernueckre (akTOphl TOBBIMICHHONW YYBCTBUTEIBHOCTH YEIIOBEKa K
¢u3znyecKoMy U XUMUYECKOMY 3arpsi3HEHUIO0 OKpYyXaromiei cpenbl. ['eneTnyeckas
MPEAPACTIOIOKEHHOCTD YEJIOBEKA K MAaTOJOTHUSIM.

JdemoncTpanun

Tabmumsr u cxemsl: «Kapuotun yenoBeka», «MeTobl U3yYeHUS] TEHETUKU
yenoBekay, «I'eneTnueckue 3a00JeBaHUs YETIOBEKay.

IIpakTnueckas padora «CocTaBlIeHHE U aHAIU3 POJOCIOBHONY.

Tema 15. Cenekunst OpraHu3sMoB

JlomecTukanusg W CEJIEKUUs. 3apOXKACHUE CENEKIMU M JOMECTHUKALUU.
Yuenue H. WM. BaBumoa o IlenTpax mnOpoUCXOXKACHUS U MHOTO00pa3us
KYJIbTYPHBIX pacTeHUil. Poip cenekuuu B CO3JaHUM COPTOB PACTEHUM U ITOPOJ
#*uBOTHbIX. CopT, mopoaa, IMTaMM. 3aKOH TI'OMOJIOTUYECKMX PSJIOB B
HaclieACTBeHHOM wu3MmeHunBocth H. . BaBuioBa, ero 3HadyeHue I
CEJICKIIMOHHOU paboThI.

MeTtoapl ceneKnMOHHOW paboThl. VICKyCCTBEHHBIN OTOOp: MAacCOBBIM H
VHIUBUYaJIbHBIN. DTarsl KOMOMHAIIMOHHON CCJICKIIUU. HUcnbiTanue
npousBoAuTeNed MO MNOTOMCTBY. OTOOp 1O TEHOTHIY C IOMOIIbI OICHKU
(deHoTHna NOTOMCTBA U OTOOP O TEHOTHUITY ¢ moMonibio aHanu3a JIHK.

HckyccTBeHHBIE ~ MyTareHe3 Kak  METOJ — CEJIEKUMOHHOW  paloTBhl.
PagnanvoHHbIl 1 XMMHUYECKHM MyTareHe3 Kak UCTOYHUK MYTAalUl y KyJbTYPHBIX



dbopm opranu3zmMoB. HMcmnosib30BaHHE T€HOMHOTO PEIAKTUPOBAHHMS U METOJI0B
pexkomOuHanTHBIX JIHK 17151 mosryueHust ICXOTHOTO MaTepHaia Jijisl CeJSeKITUH.

[Tonyuenue HOJIMIIOUIOB. Bnyrtpusugosas ruOpuIu3aIms.
bnu3kopoACTBEHHOE  CKpeniuBaHue, Wid  uWHOpuauHr.  HepojacTBeHHOe
CKpelllUBaHue, WM ayTOpuauHr. l'erepo3nc u ero npuuuHbl. Mcnosian3oBaHue
rereposuca B ceneknuu. Otmanénnas rubpuausanus. [Ipeomonenne Oecruiomus
MEXBUIOBBIX THOPUIOB. JJOCTHKEHUS CENEKIIMN PACTECHUI U )KUBOTHBIX. «3enéHas
DEBONIOYUL).

CoxpaHeHuEe U U3YUYECHHE T'C€HETUUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUUN U
UX JUKAX  pOJAMYed ISl CO3JaHusl  HOBBIX COPTOB W THOpPUJIOB
CEJIbCKOXO3SIUCTBEHHBIX  KYJbTYp. M3yuenue, coxpaweHue u  YHpasleHue
2eHeMUYeCKUMU Pecypcaml CenlbCKOXO3AUCMBEHHBIX U NPOMbBICTIOBbIX HCUBOMHBIX
8 Yesax YAVUUEHUs CYWeCmeyiomux U co30aHUsl HO8bIX NOPOO, TUHULL U KPOCCO8, 8
MOM 4Yucie ¢ NPUMEHEeHUEeM COBPEMEHHbIX Memo008 HAYUHbLIX UCCLe008AHUL,
nepeodosuvix uoeti U nepcneKmueHbX MmexHoI02UlL.

JdeMoHcTpanuu

[Toptpersi: H. U. Basunos, 1. B. Muuypun, I'. JI. Kapneuenko, II. II.
Jlyxpsnenko, b. JI. Acraypos, H. bopnoyr, /I. K. benses.

Tabnuiel U cxeMbl: «L{eHTpbl MPOUCXOXKICHHUS U MHOTOOOpa3us KyJIbTYPHBIX
pacTeHui», «3aKOH TOMOJIOTMYECKUX PSAOB B HACIEACTBEHHOW M3MEHUYUBOCTHY,
«Metoasl cenexkuumny, «OTnanénnas rudpuauzanus», «MyTareHesy.

JlabopaTopHasi pabdora «/3yueHue copTOB KyJbTYypHBIX PACTEHUN U TIOPOJ
JIOMAITHUX KUBOTHBIX).

JlaGoparTopHasi padora «/3yueHrne METONOB CEIIEKIINU PACTCHUIN.

IIpakTnueckas padora «IIpuBrUBKa pacTeHUIN.

Ikckypceusi «OCHOBHBIE METOJIbI U JOCTHIXKEHHMSI CEJIEKI[MU pPACTeHUH W
KUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHLIHIO, IIJIEMEHHYIO bepmy,
COPTOUCTIHITATENIbHBIM Y4YacTOK, B TEIUIMYHOE XO3SIMCTBO, B J1aOOpPaTOPUIO
arpOyHUBEPCUTETA WJIM HAYUYHOTO LICHTPA)».

Tema 16. BuorexHo10rus 1 CHHTETHYECKAsA OMOJIOTUS

OOBEKThI, HCHOJb3YyEeMble B OHOTEXHOJIOTMHM, — KJIETOYHbIE U TKAHEBBIC
KYJBTYPBHI, MUKPOOPTaHU3MBI, ux XapaKTepUCTHKA. TpaguunonHas
OMOTEXHOJIOTHSI:  XJIEOOMEeUeHUe, TMOJIYyYEHUE KHUCIOMOJIOYHBIX IPOJYKTOB,
BuHOnenne. MukpoOuonorndeckuii cunte3. OOBEKTHl MHKPOOHMOIOTHYECKIX
TexHoJyoruii. [Ipon3BoacTBO OeKa, aMUHOKHUCIOT ¥ BATAMUHOB.

Co3nanue TEXHOJIOTMA M MHCTPYMEHTOB LIEJICHAIIPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHHSI TEHOMOB C LI€JIBIO MOJYYEHHUS] OPTaHU3MOB U UX KOMIIOHEHTOB,
coJiep KalnX HE BCTPEUAIOIINECS B IPUPOIC OMOCUHTETUICCKUE Ty TH.



Kiterounas unxeHepus. MeTonbl KyJbTypbl KJIETOK M TKaHEW PACTEHUU H
#®uBOTHBIX. Kpuobanku. Comarudeckas THOpUAM3AlKMA W  COMATHYECKUU
smOpuorene3. lcrnonp30BaHWe TaruIOWIOB B CeJIEKUMU pacTeHuid. [lonyuenue
MOHOKNIOHANbHBIX anmumen. Mcnonvzosanue MOHOKIOHAIbHBIX U NOJUKTOHATbHBLX
anmumen 6 MmeduyuHe. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKoHCTpyKuus
SMIEKIIETOK W KIOHHPOBAHUE JKUBOTHBIX. MeTOA TpaHCIUIAaHTALMU SAEP KIETOK.
Texnonoeuu 0300po8eHus, KYIbMUBUPOBAHUS U  MUKDOKIOHAILHO2O
DA3MHONCEHUSL CEIbCKOXO3AUCMBEHHBIX KYIbMYP.

XpoMOCOMHass M TeHHasg HHXeHepus. VCKyCCTBEHHBIM CHHTE3 Ie€Ha U
KoHcTpyupoBaHue pekomOuHaHTHeIX JIHK. Cozoanue mpanceennvix opeanuzmos.
JlocTkeHMss W TMEPCHEKTUBBI  XPOMOCOMHOM W TE€HHOM  HWHKEHEPHH.
DKOJIOTMYECKHE U AITHUECKUE TPOOJIEMbl T€HHOW NHKEHEPHUH.

MenunuHckue 6unorexnonorun. IloctreHomnuas uudpopas meauruna. [T11P-
JMarHocTuka. MeTaOoJIOMHBIA aHaJIN3, TEHOIEHTPUYECKUI aHaau3 MpoTeoMa
YyernoBeKa JUIsl OLEHKM COCTOSIHHSL €ro 310poBbs. VcCmosb30BaHHE CTBOJIOBBIX
KIeTok. TapretHas Tepanusi paka. 3D-Omowmkenepus s pa3pabOTKu
(byHIaMEHTAJIbHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTHM, CO3MaHHUS KOMILIEKCHBIX
TKaHEW COYETAaHUEM TEXHOJIOTMH TPEXMEPHOro OMOmpUHTHMHIra U ckaddonaunra
JUISL PELIEHUS 3a/1a4 [IEPCOHAIN3UPOBAHHON MEIULIUHBI.

CozlaHue BEKTOPHBIX BAaKLUHMH C LEJIbI0 00ecredyeHHs: KOMOWHHUPOBAHHOM
3amuThl OT Bo3Oymuteneir OPBU, ycTaHoBieHHE MOJEKYJISPHBIX MEXaHHU3MOB
dbynkunonupoBanus PHK-conepskaiux BuUpycoB, BBI3BIBAIOIIUX OCO0O OINACHBIE
3a00JIeBaHUs YeJIOBEKA U )KUBOTHBIX.

JdemoncTpanuu

Tabnuubl u cxemsl: «/Mcnoap30BaHre MUKPOOPTAHU3MOB B MPOMBIIILIIEHHOM
npou3BoJICTBEY, «KileTouHas nnxxeHepus», «I'eHHast HHXXEHEPUs».

JlabopaTtopnas pa6ora «/3yueHue oObeKTOB OMOTEXHOIOTUNY.

IIpakTnuyeckas padora «llosyyeHrne MOJOYHOKUCIBIX TPOAYKTOBY.

IKeKkypeusi «buorexHonoruss — BaxKHEWIIas MPOU3BOJWTENIbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTMYECKOE MPOU3BOICTBO)».

11 KIIACC

Tema 1. 3apoxkaeHue um pa3sBUTHE IBOJIOUUOHHBIX NpPeICTABJICHUN B
omosioruu

OpomonmonHass teopuss Y. JlapBuHa. Ilpeanocsliku  BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hp 1 Hay4dHas aedarenbHocTh Y. JlapBuHa.

JIBrKy1me cuiibl 3BoJoMK BUAOB 110 Y. JlapBuHY (BbICOKasi MHTEHCUBHOCTD
Pa3MHOXKEHHUsI OpraHU3MOB, HACJIEICTBEHHass HM3MEHYUBOCTh, Oopbba 3a
CYILIECTBOBAHHE, €CTECTBEHHBIN U UCKYCCTBEHHBIH OTOOD).



Odopmnenue cunternyeckoin Teopun sBomtounn (CTD). HelitpanbHas
Teopusi  3Boironuu. CoBpeMeHHas HBOJIIOLMOHHAS  Ouosorus. 3HA4YEeHUE
HBOJIIOIIMOHHON TEOpUU B (POPMUPOBAHUU €CTECTBEHHO-HAYYHOU KapTUHBI MUPA.

JdemoncTpanun

[Toptpersl: Apucrtorens, K. Jlunnen, K. b. Jlamapk, 2. XK. Cenr-Unep, XK.
Kiosbe, Y. Hapsun, C. C. YerBepuxosn, 1. U. lImansraysen, Jx. Xongein, /. K.
benses.

Tabmuubr u cxembl: «Cucrema >xuBo mnpupoasl (o K. Jlunuew)y,
«Jlectnuna xuBbIX cymectB (mo Jlamapky)», «MexaHusm (opmupoBaHus
IpPUCHIOCOOJIEHN y pacTeHuil W KuUBOTHBIX (mo Jlamapky)», «Kapra-cxema
MmapuipyTa nyremectus Y. Jlapsunay, «Haxoaku Y. Jlapunay, «Dopmbr 60ps0bI
3a cymectBoBanue», «llopoasl romyoOeit», «MHoOrooOpasue KyiabTypHBIX (GopM
KamycThl», «[1opoapl JOMANIHUX KUBOTHBIX», «Cxema 00pa3oBaHusl HOBBIX BHUJIOB
(mo Y. J[apBuny)», «Cxema COOTHOLIEHUS JABWXKYIIUX CHUJ 3BOJIOLHUNY,
«OCHOBHBIE MTOJIOKEHUSI CHHTETUUECKON TEOPUU IBOJIFOLIII.

Tema 2. MUKPOIBOJIIONNS U €€ Pe3yJIbTaThI

[Tonynsuus Kak 3jeMEeHTapHas eIuHUIA 3BoOIH. COBpEMEHHBIE METO/IbI
OLICHKM TE€HETUYECKOro pa3zHooOpa3us W CTPYKTypbl nomyisuui. M3menenue
reHooH/la TOMYJSILMUA KAaK 3JIEMEHTAPHOE 3BOJIOLMOHHOE SIBJIEHHE. 3aKOH
reHeruueckoro paBuosecus k. Xapau, B. BaitnOepra.

OnemeHTapHbie (HaKTOPHl (IBMIKYIIUE CHUJIBI) HBOJIONUU. MyTallMOHHBIHN
npouecc. KomOunatuBHas wu3MeHuMBOCTh. [Jlpelid reHOB — ciydaiiHbie
HEHAIpaBJ€HHblE UW3MEHEHMs 4YacToT aiened B mnonymauusx. ekt
OCHOBaTend. JDggexm oOymuliounozo eopaviwka. CHudCcenue 2eHemuecKkoeo
pasznooobpazus: npudunsl u creocmeus. llposenenue sgpghexma Opeiicha cenog 6
bonvwux u  manvlx  nonynayusx.  Mwurpamuu.  M3omsmus  mOMyJISIui:
reorpaduydeckas (MpoCTPaHCTBEHHAs ), OroJIoruvecKkast (pernpoayKTHBHA).

EctecTBeHHbIl 0TOOp — HamnpaBigiomuil Qakrop sBoiaouud. DPopMbl
€CTECTBEHHOTO  OTOOpa:  ABWXKYUIMHM, CTaOWIM3UPYIOLIUH, pa3pbIBAIOLIUi
(nm3pyntuBHbIi). [lomoBoit oTOop. Bo3HWKHOBEHHE M HBOMIOIUS COIUMATHHOTO
MOBEACHUS )KUBOTHBIX.

[TpucnocoONeHHOCTh  OPraHU3MOB  KaK — pe3yjibTaT  MHUKPOIBOJIOLUU.
Bo3HukHOBeHHE — mpucnocoOjeHud y  opraHuzMoB.  Apomopdos3sl U
uanoagantauuu. [Ipumeps! nmpucnocobieHuit y opranu3MoB: Mop(dororudeckue,
¢usnonornyeckue,  OMOXUMHUYECKHE,  ToOBeJleHuYeckue.  OTHOCUTENBHOCTh
IPUCTIOCOOJIEHHOCTH OPTraHU3MOB.

Bun, ero kpurepum U CTpyKTypa. BupooOpa3zoBaHue Kak pe3ysbTaT
MUKpodBOMIONMH. M3omsmus — kimrodeBod Qaktop BupooOpazoBanus. [lytu u
CITOCOOBI BHJI000pa30BaHMUS: aJyIonaTpuYecKoe (reorpaduueckoe),



CHMIIATPUYECKOE (3KOJIOTUYECKOE), «MTHOBEHHOEY (monuILIOuAU3aIus,
ruOpuanzans). JIuTenbHOCTh 3BOIIOIUOHHBIX TPOLIECCOB.

Mexanusmbl (HOpMHUPOBaHUS OMOJIOTMYECKOTO pa3HOOOpa3usl.

Ponb »BONIONMOHHOW OHOJOTMKM B  pa3padOTKE Hay4YHBIX METOOB
COXpaHeHUs1 OMopazHo00pa3uss. MUKPOIBOJIIOIHUS U KOIBOJIIOIHUS MApa3uTOB U UX
x035ieB. MexaHu3mbl (OPMUPOBAHUS YCTOMUMBOCTH K aHTUOMOTHKAM U CIIOCOOBI
O00pBOBI C HEl.

JdemoHncTpanuu

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

Tabmumer u cxembl: «MyTanMoHHass HW3MEHYHUBOCTHY, «llomymsiuonnas
CTPYKTypa Buaa», «Cxema mposiBIeHus 3akoHa Xapau—BainOepray, «/Buxymume
CHJIBI 3BOJIIOLUNY, «IKOJIOrHYECKasi U30JSLUs MOIMYJISIUM CeBaHCKOU (hopenny,
«l'eorpaduueckass UM30ISAIUS  JUCTBEHHUIIBI CHUOMPCKONM W JIMCTBEHHHUIIBI
naypckoity, «llonynsiinoOHHBIE BOJHBI YACICHHOCTH XUIIIHUKOB U KEPTB», «Cxema
JCHCTBHUSL €CTECTBEHHOro oTOopay, «PopMbl OOpHOBI 32 CYIIECTBOBAHHUEY,
«HpycTpuanbHbld MenaHu3M», «JKuBble nckoraembiey, «I[I0OKpOBUTEIBCTBEHHAS
OKpacka KUBOTHBIX), «IIpenynpexnaromias OKpacka KUBOTHBIX»,
«Dusnonornueckue ananrauun», «llpucrnocoOreHHOCT OpPraHu3MoB U €€
OTHOCUTENBHOCTBY, «Kpurepun Buna», «Bunbl-nBoiiHukn», « CTpykTypa Buia B
npupone», «Crnocobsl BugooOpazoBanusy», «l'eorpapuyeckoe BHI000pa3oBaHUE
TPEX BUJOB JAHJIBIIEH», «IKOJOTHYECKOE BHJI000PAa30BAHME BHJIOB CHUHUID),
«ITomumnounasl pacteHuit», «KamycrHo-penednbiii ruOpu.

O6opynoBaHue: repOapuu pacTeHUH, KOJJIEKIIMN HACEKOMBIX, Uyydea NTUIl U
3BEpel C MpUMEepaMu pa3IMYHbIX MPHUCIOCOOJIEHWH, 4ydesla NTUL U 3Bepei
pa3HBIX BHJOB, TepOapuu pacTeHWH ONM3KUX BHUAOB, O0OpPa30BABIINXCS
Pa3ITUYHBIMH CTIOCOOAMH.

JlabopaTopnass paGora «BblsiBlieHHEe H3MEHYMBOCTH Yy OCOOEH OJHOrO
BHJIA».

Jlabopatopnas  padora  «lIpucmocobseHus  OpramMsmMoB U HX
OTHOCHTEJIbHAS 1eJIECO00Pa3HOCThY.

JlabopaTtopnasi paGora «CpaBHeHHE BHIOB 10 MOP(OIOrHIECKOMY
KPUTEPHUIOY.

Tema 3. MakpodBoaouus 1 eé pe3yabTarhbl

Mertonpl  wu3ydyeHuss MakpodBosonuu. llaneoHTtosormueckne - MeTOIBI
u3ydyeHus odBojrouud. Ilepexomgnsie ¢GopMbl U (QUIOICHETUYECKUE  PSIIbI
OpraHU3MOB.

buoreorpapuueckue meToabl u3ydeHus 3Bosouuu. CpaBHeHue (QIOpHl U
dbayHbl MaTepuUKOB U OCTPOBOB. bmoreorpaduyeckue obOmactu 3emum. Bumpl-
DHAEMUKHU U PEJIUKTBHI.



DOMOPHOJIOTUYECKHE W CPABHUTEIBHO-MOP(OTOTUIECKHE METOIBI H3yUCHHSI
BONIOLMH. ['€HeTHYeCcKrMe MEXaHU3Mbl JBOJIIOLIUM OHTOT€HE3a U IOSABJICHUS
HBOJIOLIMOHHBIX  HOBILIECTB. ['OMOJIOTMYHBIE W  AHAJOTHYHbIE  OPTaHBbL.
PynuMentapuble  opraHbl W aTaBU3Mbl.  MOJEKYJISIPHO-TEHETUYECKUE,
OMOXMMHUYECKHE W  MaTeMaTU4YEeCKME  METOJbl  HU3Y4YEHUS  HBOJIIOLUU.
['omonornunasie TeHbl. COBPEMEHHBIE METOIBI TMOCTPOSHUS (HUIOTCHETUYECKHUX
JIEPEBHEB.

XpOMOCOMHBIE MyTallMX U 3BOJIFOLUSA TEHOMOB.

OO6mue 3aKOHOMEPHOCTH (MpaBuiia) SBOJIONUU. [Ipunyun cmenvl yHKYuUll.
HeoOpatumocTs 3BosrOIMM. AjantuBHas paauainus. HepaBHOMEPHOCTh TEMIIOB
HBOJIIOLIAH.

JdeMoHcTpanuu

[Toptpetsl: K. M. bap, A. O. KoBanesckuii, @. Mroiep, 3. ['ekkelb.

Tabnuipl 1 cxembl: «DUIOreHeTUUEeCKUN Psifl JOMIAIn», «APXCONTEPUKCY,
«3Bepo3ybObie  smepe»,  «Creromedansyy,  «PuHmoduth»y,  «CeMeHHBIC
nanopoTHukn», «buoreorpaduyeckue 30HB 3emum», «Jlpeiid KOHTHHEHTOBY,
«Penukthl»y, «HaudanpHble cTaauu 5SMOPHOHAIBHOIO PA3BUTHUS MO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMYHBIE U aHAJOTUYHBIE OpraHby, «PyAUMEHTHI»,
«ATaBU3MBI», «XPOMOCOMHBIE HA0Opbl 4YEJIOBEKa M IIKMMIAaH3e», «l JTaBHbIE
HaMpaBJIEHUS dBOTIONUNY, «OOIIHE 3aKOHOMEPHOCTH IBOJIOLIAN.

O6opynoBaHue: KOJUICKIIMH, TepOapuu, MYJSDKA HMCKOMAEMbIX OCTAaTKOB
OpPraHu3MOB, MYJISI)KU TOMOJIOTMYHBIX, AHAJOTUYHBIX, PYAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUJIEKIIUM HACEKOMBIX.

Tema 4. Ilpoucxoxaenne U pa3BuTHE )KU3HU Ha 3emJie

HaydHple TUMOTE3bl NPOUCXOXKICHUS >KM3HM Ha 3emie. AOuOreHe3 W
nancrnepmusi. JJoHayuHble TpEeACTaBICHUS O 3apOKICHUM KU3HU (KPEALMOHU3M).
['MnoTre3a NOCTOSHHOTO CaMO3apOXKIAEHUS )KU3HU U €€ onpoBepkeHue onbitamu .
Penu, JI. Cnannanuanu, JI. [1actepa. [Ipoucxoxienue ;x1U3HU U aCTPOOUOJIOTHSI.

OcHOBHBIE JTallbl HEOPTaHUYECKON 3BOJIIOLIAH. [InanerapHas
(reojoruueckasi) SBOJIONUSA. XHMHUYECKas OHBOTIONUSA. AOWOTCHHBIH CHHTE3
opraHnueckux BemectB u3 Heopranudeckux. Ombir C. Mumnepa u I'. HOpm.
OO6pazoBanue mnoauMepoB u3 MoHOMepoB. KoainepBatHas rumoreza A. .
Onapuna, runores3a nepBuyHoro oyiapoHa JIx. XosnaeitHa, reHeTHUecKasi TunoTe3a
I'. Ménnepa. Pubosumer (T. Yek) m rtumoreza «mupa PHK» V. T'mnbepra.
dopmupoBaHre MEMOPaH U BOSHUKHOBEHUE MTPOTOKIIECTKH.

HUctopuss 3emnn u MeroApl €€ wu3ydyeHus. lckomaemble OpPraHUYECKHE
ocrarku. I'eoxpononorus u e€ wMeroabl. OTHocuTenbHass U aOCONIOTHAs
reoxpoHosiorus. I'eoXxpoHosorndyeckas mKasna: S0Hbl, dpbl, IEPUOBI, SIOXU.



Havanpnble sTanel opranndeckor sBomronuu. [losBineHue u 3BOTIOLMSA
HEPBBIX KJIETOK. DBOJIOLHUS MeTa0oiau3Ma. BO3HUKHOBEHHE MEPBBIX HKOCHUCTEM.
CoBpeMeHHbIE MUKPOOHbIE OMOIIJIEHKM KaK aHAJIOT IEPBbIX Ha 3eMile COOOILECTB.
Crpomaronutsl. [IpokaprOTHI M 9yKapuOTHI.

[TpoucxoxaeHue 3ykapuoT (CuMOMOreHes). IBONIOLUOHHOE MPOUCXOKICHUE
BUpPYCOB. [IponcxoxknaeHne MHOTOKIETOYHBIX OpPraHW3MOB. BO3HUKHOBEHUHE
OCHOBHBIX I'PYIII MHOT'OKJIETOYHBIX OPTraHU3MOB.

OCHOBHBIE 3Talbl HBOJIIOLMU BbICIIMX pacTeHUH. OCHOBHbBIE apoMOpP(O3bl
pacrenuil. Bpixox pacrenud Ha cymy. llosBieHue CIIOpOBBIX pacTeHUN U
3aBoeBaHre UMK cymu. CeMmMeHHble pacTeHus. [IpoMCXOKIEHHE LBETKOBBIX
pacTeHUN.

OCHOBHBIE 3Tanbl 3BOJIIOLMHM KUBOTHOrO Mupa. OCHOBHBIE apoMOpP(O3bI
KUBOTHbIX. Benackas ¢ayna. KemOpuiickuii B3pbIB — MOSIBIEHHE COBPEMEHHBIX
TunoB. IlepBbie XOpnoBbIE )KUBOTHBIE. JKU3HB B BOJE. DBOJIOLMSA MO3BOHOYHBIX.
[Mpoucxoxnenne ampuobuii u pentuianil. Ilpoucxoxnenne MIECKONUTAIOMINX U
ntul. Ilpunnun kimoueBoro apomopdosa. OcBoeHue OECHO3BOHOYHBIMU U
II03BOHOYHBIMHU )KUBOTHBIMU CYILIH.

Pasutne xu3HM Ha 3emMje IO dpaM U MEPUOJAM: apXeu, IMPOTEPO30M,
najgeo3oi, Me3030M, KaifHo3oi. OOmas  xapakTepucTHKa KiIuMara U
IeOJIOTHYECKUX IpoueccoB. [losBieHME M pacuBeT XapaKTEPHBIX OPraHU3MOB.
VYrneoOpa3oBaHue: €ro yCIOBUS U BIMSHHUE HA Ta30BbIH COCTaB aTMOC(hEpHI.

MaccoBble BBIMUPAHUSA — DKOJIOTHYECKUE KPU3UCHI HpouuIoro. IlpuumHel u
CIEACTBUSI MAacCOBBIX BbIMUpPAaHUI. COBpPEMEHHBINM SKOJOTMYECKHU KPU3HUC, €ro
ocobennoctu. [IpobGrema coxpanenus: OnopasnooOpaszus Ha 3emIie.

CoBpeMeHHas cuctema opraHudeckoro mupa. IlpuHnunel kinaccupukanuu
opranu3MoB. OCHOBHBIE CUCTEMATUYECKHE IPYIIIBI OPTaHU3MOB.

JdemoHncTpanuu

[Toptpetsr: ®@. Penu, JI. Cnamnanuanu, JI. Ilactep, . 1. Meunukos, A. W.
Omnapun, Ix. Xongenn, I'. Mémep, C. Muinep, I'. Opu.

Ta6muier u cxemsl: «Cxema onbita @. Penny, «Cxema onwita JI. ITactepa mo
U3YUYEHHUIO CaMo3apoxacHus Xu3HW», «Cxema ombita C. Mumiepa, I'. IOpu»,
«JTanbl  HEOPraHWMYECKOW  ABoyrouMN»,  «l'€oXpoHoJormyeckas  mIKamgay,
«HauanpHble 3Tanbl OPraHUYecKoi 3BoMOLUNY», «CxemMa 00pa30oBaHUS IYKapHOT
nyTéM cumoOunoreHesza», «Cucrema XUBOM Hpupoab», «CTpoeHue BUPYCAY,
«Apomopdo3sl  pacteHui», «PuHHOGUTH, «OIHOKIETOYHBIE BOAOPOCIHY,
«MHorokiieroynsie  Bogopocian», «Mxwm», «llanmoporHukm», «l'onocemMeHHbIE
pactenus», «Opranbsl IBETKOBBIX pacTeHui», «(Cxema pa3BUTHS KUBOTHOIO
Mupa», «ApomMopdo3sl KUBOTHBIX», «lIpocteiimue», «KumeuHonosiocTHbIEY,
«IInockue yepBUY, «YneHnucroHoruey, «PBIOBIY, «3E€MHOBOJIHBICY,



«IIpecmbikaronuecs», «lItuuby», «Mnekonuraromue», «Pa3Butne Xu3HM B
apXxenckom spey, «Pa3BuTHE KU3HU B MPOTEPO3OMCKON 3pey, «Pa3BuTHe KU3HU B
[aJIe030MCKOM 3pey, «Pa3BuTHe KU3HU B ME3030MCKOM dpey, «Pa3BUTHE KU3HU B
KaitHO30MCKOM 3pe», « COBpEMEHHAs CUCTEMA OPraHUYECKOTO MUPay.

O6opynoBaHue: TrepOapuud PacTeHH Pa3IUYHBIX OTIEIOB, KOJUICKIIUU
HAaCEKOMBIX, BIIYKHBIE IIPenapaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKLIUN
UIJIOKOKMX, CKEJIEThl II03BOHOYHBIX JKMBOTHBIX, 4Yydela IITHLl W 3BEpEH,
KOJUIEKIIMM OKAMEHEJIOCTEH, IMOJE3HBIX MCKONAEMbIX, MYJSKU OPraHUYECKHX
OCTaTKOB OPraHU3MOB.

Bupryaabnass JjabopatopHas pabGora «MogenupoBaHue — OINBITOB
Munnepa—tOpu 1o u3yueHuto abuOoreHHOro CUHTE3a OPraHuYeCKUX COSMHEHUN B
NepPBUYHON aTMochepey.

JlabopaTtopnass pabGora «/I3yueHue M ONHCAaHUE MCKONAEMbBIX OCTaTKOB
JIPEBHUX OPTaHU3MOB).

IIpakTnueckas padora «l3yyeHue OCOOEHHOCTEH CTPOEHUs pacTEeHUMH
Pa3HBIX OTAEIIOBY.

IIpakTnyeckas padora «/3yyeHue ocoOOEHHOCTEN CTPOEHUS MO3BOHOYHBIX
YKUBOTHBIX».

Tema S. IIpoucxoxaeHue 4ea10BeKa — AaHTPOIIOIeHe3

Paznensl u 3anaun aHTpONOIOTMU. METOIBI aHTPOIIOJIOT U H.

CraHOBIEHUE NPEICTABICHUNA O MPOUCXOXKICHUU YesoBeKa. PernrunosHeie
B033peHUsA. COBPEMEHHbBIE HAYYHBIE TEOPUH.

CX0ACTBO YENOBEKA C KUBOTHBIMUA. CUCTEMATUYECKOE MOJI0KEHUE YETOBEKA.
CBuperenbcTBa  CXOACTBA  4Ye€JIOBEKA C  JKUBOTHBIMU:  CPaBHUTEIBHO-
MOP(OIOTHIECKHE, AMOPHOJIOTHICCKHE, (bH3M0I0r0-OMOXUMHYECKHE,
nosegeHueckue. OTiINYus YesloBeKa OT )KMBOTHBIX. IIpAMOX0KIeHNE U KOMIUIEKC
CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE IOJOBHOTO MO3ra U BTOPOM CHUTHAJIbHOU
CHUCTEMBL.

JBmxkymue cuiibl ((pakTopsl) aHTPONOreHe3a: OMOJOTHYECKHE, COIIUAIbHEIE.
CooTHoleHue OHOJIOrMYECKUX U COIIMAIbHBIX ()aKTOPOB B aHTPOIIOTEHE3E.

OCHOBHBIE CTaJMM aHTpOIOTreHe3a. PaHHHME 4YenoBEKOOOpa3Hbie O00E3bsHBI
(MPOKOHCYJIbI) M paHHUE MOHTHU/IbI — OOIIME MPEIKH YETOBEKOOOPa3HbIX 00€3bsH U
J0/1e. ABCTPAIONUTEKU — JBYHOTHE NMPEAKH JroAeh. UenoBek yMenblid, NepBble
W3TOTOBJIEHUS OpyAuM TpyzAa. YemoBeKk NMpAMOXOAAIIMN U NEPBBIM BBIXOJ JIOJACH
3a mpenensl  Adpuxku. YemoBek reimenbOeprckuii — 0o0mMIA  TIPENOK
HEaHJIEpTaJIbCKOr0 YEJIOBEKAa U YEJIOBEKAa pazyMHOro. YenoBeK HeaHIepTalbCKU
KAaK BUJ JIIOJIEH XOJIOAHOTO KiauMara. YenoBeK pa3yMHbId COBPEMEHHOIO THIIA,
JICHUCOBCKHI YEJOBEK, OCBOEGHHE KOHTHHEHTOB 3a mpenenamMu AQpukw.
[TaneoreneTrka v najgeoOreHOMHUKA.



OBOMIONHST COBPEMEHHOTO 4YelloBeKa. EcTecTBEeHHBI OTOOpP B MOIMYJISIIIUSIX
yesnoBeka. MyTanuoHHbBIN Tiponiece w1 noaumMopdusM. [lomynsiiimoHHbIE BOJHBI,
npeid reHoB, murpauus U «dQQexkT ocHoBaTeNsH» B MOMYJSILHUAX COBPEMEHHOIO
YEJI0BEKA.

Yenoseueckue packl. Ilonsatue o pace. boisbimme pacsl: €BpolieouaHas
(eBpasmiickasi),  aBCTpajo-HErpoujHas  (PKBATOpUaAlbHAs),  MOHTOJOUIHAsS
(a3uarcko-amepuKaHckas). BpeMsa M myTH paccesieHHs 4YellOBeKa IO IUJIaHETe.
EnuncTtBOo  4yenoBeueckux  pac. HayuHas  HECOCTOSITENBHOCTh  pacH3Ma.
[TprcnocoONEeHHOCTh YEeOBEKa K pa3HbIM YCJIOBHUSIM OKpYXKaloLeHd Cpeibl.
Bmusane rteorpaduyeckoit cpeasl W apeiida TeHOB Ha  MOPQOJIOTHIO U
(bU3HOTOTHIO YeTIOBEKA.

MexauciuiuinHapHbple  MeToAbl B (u3mveckoil  (OMOJIOTHMYECKOi)
AHTPOINOJIOTUM.  ODBOJIOLMOHHAS ~ @HTPOINOJOTHS M MaJIEOAHTPONOJIOTHUS
YEJIOBEYECKUX IMONMYJSINMUA. bHOCOUMabHBIE MCCIECAO0BAHUS MPUPOABI YEIOBEKA.
HccnenoBanue KO3BOTOLUH OMOJIOTMYECKOr0 U COLMAIBLHOTO B YEJIOBEKE.

JdeMoHcTpanuu

[Toptpetsr: Y. lapBuHn, JI. JIuku, A. . Porunckui, M. M. I'epacumos.

Tabnuupl 1 cxembl: «MeTobl aHTPONOJOTUWY, «['0JTOBHOIM MO3Tr YenoBeKay,
«YenoBekooOpa3Hbie 00€3bidHb», «CKeNeT 4YelnoBeKa M CKEJNEeT UIMMIIaH3e»,
«PynumeHTsI 1 aTaBu3MbD), «/IBHKyIIME CUIIBI aHTPOIIOT€HE3A», « DBOJOLHOHHOE
IpEeBO  4eJoBeKa», «ABcrpajmonutexk», «UYenoBek  ymenslit», «Yenosek
NPAMOXOSIINIY, «/leHrncoBckuil yenoek» «Heanaepranbiby, « KpoMaHbOHIBI,
«IIpenku yenoBeka», «ITambl IBOJIOLMHU YEIIOBEKA», «Packl ueioBekay.

OOopynoBaHue: MYyJSDKM — OKaMEHEJOCTeH, MpPEeAMETOB  MAaTepUaIbHOU
KyJIbTYypbl ~TPEAKOB 4YeloBeKa, penpoaykuuu (pororpaduu) KapTuH C
MU(DOTOTHIECKUMU W OUOJEHCKUMH CIO)KETaMH TPOWCXOXKICHHS UEIOBEKa,
dboTorpaduu HaxoI0K UCKOMAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YeI0OBEKa, MOJIEIh
yepena 4YejJoBEeKa M 4Yepena IMIMMIIAH3€, MOJENb KHCTH 4YeJIOBEeKa U KHUCTH
LIMMIIaH3€, MOJAEIIH TOPCa IIPEAKOB YEIIOBEKA.

JlabopaTopHasi padora «l3yueHne OCOOCHHOCTEH CTpPOCHHUS CKejeTa
YEJIOBEKA, CB3AHHBIX C MPSMOXO0XKICHUEM.

IIpakTHuyeckas padora «l3yyeHne S3KOJIOTMUECKUX aJallTallii YEJIOBEKaY.

Tema 6. DJxkojiorusi — Hayka 0 B3aHMOOTHOIICHHSIX OPraHM3MOB U
HAJIOPraHU3MEHHBIX CHCTEM C OKPY KaKIIeHd cpeaou

3apoxaenne u pazButue dkosorun B Tpyaax A. ['ymGonbara, K. @. Pynse,
H. A. CeBepuona, 3. I'ekkensa, A. Tencnu, B. H. CykauéBa. Paznensl u 3agaumn
9K0JIOTUH. CBS3b 3KOJIOTUHU C APYTUMH HAYKaMH.



Mertoapl skonioruu. lloneBbie HaOMOACHUSA. DKCIEPUMEHTHI B SKOJOTHU:
npUpoAHbIE W JlabopaTopHble. MoJenupoBaHue B IKOJIOTUU. MOHUTOPHUHT
OKpY>KaloIlel Cpe/ibl: JTIOKaIbHbIN, pETUOHAIIBHBIN U T100abHBIN.

3HaueHue DKOJOTMYECKUX 3HAHUM JUIT 4YeJIOBEKa. DKOJIOTMYECKOE
MHPOBO33PEHUE KAaK OCHOBA CBS3€M YENOBEYECTBA C NpUPOo. PopMupoBaHUE
DKOJIOTHYECKOMN KYJIBTYPBI U 3KOJIOTMYECKOM IPAMOTHOCTH HACEIECHUS.

JdeMoHcTpanuu

[Toptpetsl: A. I'ym6onsar, K. @. Pynse, H. A. Cesepiios, O. ['ekkens, A.
Tencnu, B. H. Cykaués.

Tabmuupl 1 cxembl: «Pa3gensl 3koaorun», «MeToasl 3Koiaorum», «CxeMa
MOHHUTOPHHTIA OKPYKAIOLIEN CPEIIBD».

JlaGopaTopHuas padora «H3yuenue METOJIOB AKOJIOTHYECKUX
VCCIIEOBAHUI.

Tema 7. Opranusmsl U cpefa OOUTAHUSA

Okonoruueckue (HakTopbl U 3aKOHOMEPHOCTH uX AeiictBus. Knaccudukanus
IKOJIOTHYECKUX (DaKTOPOB: abUOTHYECKHE, OMOTHYECKHE, aHTpornoreHHbie. O0mue
3aKOHOMEPHOCTH JEHCTBUA 3Koyiornueckux ¢akropos. IIpaBuno munumyma (K.
[Mnpenrens, 0. JInOux). TonepanTHOCTh. DBpUOUOHTHBIE M CTEHOOMOHTHBIE
OpraHU3MBI.

AbGuotnueckue ¢aktopel. CBeT Kak 3Kojorumdyeckuid (axrop. JleiicTtBue
Pa3HBIX YYaCTKOB COJHEYHOTO CIEKTpa Ha OpPraHU3Mbl. JKOJOTMYECKUE TPYMIIbI
pacTeHHil M >KUBOTHBIX II0 OTHOIIEHUIO K cBeTy. CHUrHalbHasi poOJib CBETA.
doTonepruoau3M.

Temneparypa kak oskonorudyeckuid (axrop. JleiicTBue TemmepaTypbl Ha
opranu3Msbl. [TolikHIIOTEpMHBIE U TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Brnaxnocte kak skonornueckuit ¢dakrtop. Ilpucmocobnenus pacTeHuil K
noJJiep>KaHu0 BoJHOro OanaHca. Knaccudukanus pacTeHUM MO OTHOIICHUIO K
Boze. [IpucrnocoOneHus sKUBOTHBIX K N3MEHEHUIO BOJHOIO PEKUMA.

Cpenpl oOuTaHusT OPraHU3MOB: BOJIHAs, HAa3€MHO-BO3JyIIHAs, MOYBEHHAS,
rlyOMHHAasT  TMOANOYBEHHAs, BHYTpUOpraHuW3MeHHas.  (DU3UKO-XUMHUYECKUE
0COOEHHOCTH cpea oOuTaHus opraHu3MoB. IlpucrnocoOneHus OpraHu3MoB K
JKU3HU B Pa3HBIX Cpeaax.

buonornyeckue putmbl. BHeminue u BHyTpeHHUE pPUTMBI. CyTOUYHBIE U
rOJIMYHBIE PUTMBL. [IpUCTIOCOOGIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCJIOBUU KU3HU.

XKuznennsie @QopMbl opraHuzMoB. IloHsiTue o0 JKU3HEHHON (QopmMme.
Kuznennsie GopMbI pacTeHUN: IEPEBhS, KYCTAPHUKHU, KyCTAPHUYKH, MHOTOJICTHHC



TpaBbl, OJHOJICTHHE TpaBbl. JKWU3HEHHBIC (POPMBI JKUBOTHBIX: THIPOOUOHTHI,
re0OMOHTHI, a9POOHOHTHI. OCOOEHHOCTH CTPOCHUS U 00pa3a KU3HHU.

buotnueckue (bakTopHI. Buner OMOTHYECKUX B3aUMOJIEUCTBUI:
KOHKYPEHIMs, XUIIHUYECTBO, CUMOKO03 U ero (opmel. Ilapazutusm, koonepauus,
MyTYyaju3M, KOMMEHCAIU3M (KBapTUPAHTCTBO, HaxjeOHn4ecTBo). Herpodpuueckue
B3auMonelcTBus  (Tommueckue,  (Qopudeckue, ¢abpuueckue). 3HAUCHUE
OMOTUYECKUX B3aUMOJCHCTBUN JUIsl CYIIECTBOBAaHUS OpPraHW3MOB B Cpele
obutanus. [I[puHIKIT KOHKYPEHTHOTO UCKITIOUYEHUS.

JdemoncTpanun

Tabmumer 1 cxembl: «Okonorndeckue (GaxTopsr», «CBETOBOW CIEKTPY,
«IKOJIOTUYECKHUE TPYIIbl )KUBOTHBIX MO OTHOIIEHUIO K CBETY», «TEIJIOKPOBHbIE
KUBOTHBIE», «XOJOAHOKPOBHBIE JKUBOTHBIE», «Du3znonaoruueckue aganTaluu
KUBOTHBIX», «Cpenpl O0OWTaHHS OpraHu3MoOB», «buonornyeckue pUTMBI,
«Kuznennoie  QopMmbl  pacTeHuit», «KuszHeHHble  (HOPMBI  KHUBOTHBIXY,
«IKOCUCTEMA IIMPOKOIUCTBEHHOTO JIECA», « IKOCUCTEMA XBOMHOIO Jecay, «llenn
NUTaHuS, «XUIMHAYecTBO», «llapasutusm», «KoHkypenmus», «CuMOHO03»,
«KoMmMeHcanuzm.

O6opynoBaHue: repOapuu pacTeHUN U JKUBOTHBIX, MPUCHOCOOJIEHHBIX K
BJIUSHUIO Pa3UYHbIX SKOJOTMYECKUX (PAKTOpPOB, TIepOapuu CBETOIHOOMBBIX,
TEHETIOOMBBIX W TEHEBBIHOCIHMBBIX DPACTCHHM, CBETOJTIOOMBHIC, TCHEIIOOWBBIC U
TEHEBBIHOC/INBBIE KOMHATHBIEC PACTCHHSI, TepOaprU U KOJUICKIIUU TETUIOTIOOUBBIX,
3UMOCTOMKHX, MOPO30YCTOMUYMBBIX PACTEHUM, dyuesia NTHI] U 3Bepel, repdapuu
pacTeHul, OTHOCSAIIMXCS K rurpoduram, kcepopuram, mMe30puTaM, KOMHATHBIE
pacTeHUsl JAHHBIX TPYIIN, KOJUIEKIUHA KUBOTHBIX, OOUTAIONIUX B Pa3HbIX Cpelax,
repOapu ¥ KOJUIGKIIMM PACTEHWH MW IKUBOTHBIX, OOJQJAONIMX YepTaMu
MIPUCTIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHUSIM YCIOBUW IKU3HH, repbapuu u
KOJUIEKIIUM PACTEHHM M >KUBOTHBIX PA3JIMYHBIX KU3HEHHBIX (OPM, KOJUICKIUU
YKUBOTHBIX, YUACTBYIOIIUX B PA3IMYHBIX OUOTUYECKUX B3aUMOJACHCTBUSIX.

JlabopaTopnasi paGora «BbIsBiIeHHUE MNPUCTOCOOIECHUNA OpPraHU3MOB K
BIIUSIHUIO CBETA.

Jlabopatopnas pabora «BbisBiIeHHE TNPUCHIOCOONCHU OpPraHU3MOB K
BIIUSIHUIO TEMIIEPATYPhI».

JlabopaTopnasi padora «AHATOMHUYECKHE OCOOCHHOCTH pACTCHUN U3
Pa3HBIX MECT OOUTaAHUS.

Tema 8. Ikos10rust BUA0OB ¥ MOMYJIANMNI

OKOJIOTUYECKUE  XApPaKTEPUCTHUKUA  TOIYJISLIHH. [Tomynsiuusa ~ Kak
ouosornyeckas cucreMa. Posib HEOJHOPOAHOCTU Cpenbl, PU3NYECKUX OapbepoB U
0COOCHHOCTEH OMONIOTHH BUAOB B (DOPMUPOBAHHH MPOCTPAHCTBEHHON CTPYKTYPHI
nonyysiquid. OCHOBHBIE TIOKa3aTEIW MOMYJSIMUMUA: YHUCIEHHOCTb, IUIOTHOCTb,



BO3pacCTHAasi M IIOJOBasi CTPYKTypa, POXKAAEMOCTb, IPUPOCT, TEMII POCTAa,
CMEPTHOCTh, MUT'PALIUSL.

DKosiornyeckass CTpykrypa nomnyiasiuud. OUeHKa YHCIEHHOCTH NOMYJIALNU.
JlnHamMuka nomnysiAnuu U e€ peryiisanusa. buorhdeckuil nmoTeHIMan IOIYJIALMH.
MoaenvpoBanue TMHAMUKHA TONyIsiuui. KpuBbie pocTa YMCIEHHOCTH TOMYJISLIH.
KpuBbie BbDKMBaHUSA. Perynsnus YUCICHHOCTH MOMYJISIUNA: PoJib (HaKTOPOB,
3aBUCSIINX U HE 3aBUCSIIUX OT INIOTHOCTU. DKOJIOTUYECKHUE CTPATETUH BUIOB (T- U
K-ctparerun).

[Tonsitue 00 sKkonormyeckoil Humie Buaa. MecrooOuranue. MHoromepHas
Mozens dkosorndyeckor HumM Jx.M. XatumHcona. Pasmepsl skosormueckon
Huw. [loTeHnmanpHas U peanu3oBaHHAs HUILIU.

Bun kak cucrema mnonynamuid. Apeanbl BUJIOB. BUIBI M MX KU3HEHHBIE
CTpaTeruu. JKOJIOIrMYECKUE SKBUBATIEHTHI.

3aKOHOMEPHOCTH TMOBEJACHHUS M MUTpalMil >KUBOTHBIX. buosiornueckue
VHBA3UU YyKEPOJHBIX BUJIOB.

JdeMoHcTpanuu

[Toptper: Hx. M. XaTuynHCOH.

Tabnuipl U cxeMbl: «DKOJOTHUYECKHUE XapPaKTEPUCTUKHU  TOMYJISIIIUNY,
«IIpocTpaHcTBEHHass  CTpyKTypa  nomnyasanuu», «Bo3pacTHble  nUpaMHUIbI
nonyasanun», «CKOpPOCTh  3aCElIeHUsT MOBEPXHOCTH 3€MJIM  Pa3JIUYHBIMU
opranu3zmammn», «Mojenb skosorudeckor Humu Jx. M. XaTuuHcoHay.

Ob6opynoBanue: repdapuu pacTeHU, KOJJIEKIIMH KUBOTHBIX.

JlabopaTopnass pabora  «lIpucnocoOieHuss ceMssH  pacTeHUU K
PaCCEIECHUION.

Tema 9. DKo0J10rUA COO0IIECTB. DKOJOTHYECKHE CHCTEMBI.

CooOmecTtBa opranu3MoB. buorieHo3 u ero crpykrypa. CBS3u MEXIy
OopraHu3Mamu B OMOLIEHO3E.

Dxocucrtema kak OTkpbiTas cucrema (A. [x. Tencnu). OyHKIIMOHATBHBIC
OJIOKM OpraHu3MOB B DJKOCHUCTEME: MPOAYLEHTbl, KOHCYMEHTHI, pPEIYLICHTHI.
Tpoduueckne ypoBHH. Tpodwudueckne menu u ceth. AOHOTHUECKHE OJIOKH
skocucteM. [1ouBbI 1 Wbl B 3KOcHcTeEMax. KpyroBopoT BEMIECTB U TOTOK SHEPTUU
B DKOCHCTEME.

OCHOBHBIE  TIOKa3aTelIM  JKOCHCTEMbl. buomacca W OpoayKuus.
DKOJIOTUYECKUE TUPAMU/IbI YU CEN, OMOMAacChl U SHEPTUHU.

Junamuxa sxocucmem. Kamacmpoghuueckue nepecmpoiiku. Daykmyayuu.
HamnpaBnennbie 3aKkOHOMEpHBIE CMEHBI COOOIIECTB — cykieccuu. [lepBuunbie u
BTOPUYHBIE CYKIIECCUM W HUX IMPUYMHBL. AHTPONOT€HHBIE BO3JACHCTBUA HA
cykneccun. Knmnmakcaoe cooOmiectBo. bropaznooOpasue u moiHoTa KpyroBopora
BEIIECTB — OCHOBA yCTOMYNBOCTH COOOIIECTB.



[Ipuponnbie 3KOCUCTEMBL. JKOCUCHEeMbl 03€P U peK. DKocucmemvbl Mopeu U
oKeano8. Ixocucmemvl MYHOP, 1€CO8, Cmenell, nyCmbitb.

AHTPONOreHHBIE HIKOCUCTEMBI. ATpolsKocucTeMa. ArpoieHo3. Paznuuus
MEXIy aHTPOIIOTCHHBIMH U PUPOTHBIMHU YKOCUCTEMaMHU.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucTeM. [opoackas
dbnopa u ¢dayna. CuHaHTpomm3alus TOPOACKON ¢ayHbl. buonormyeckoe u
X035TUCTBEHHOE 3HAYEHUE arpPOIKOCUCTEM U YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUI OPraHU3MOB B
sKkocucTeMax. Ponb kackaonozo agghekma u 6ud08-30uhpukamopos (Kirouesvix
61008) 8 pyHrkyuonuposanuu sxocucmem. IlepeHOC PHEPTUU U BEIIECTB MEKTY
CMEXXHBIMU 3KOCUCTEMAaMH. Y CTOMYMBOCTb OPraHU3MOB, IOIYJISLUN U I9KOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX M AaHTPOTIOTEHHBIX BO3JICHCTBHIA.

Mexanuzmuol 8030eticmeus 3QepA3HEHUll PA3HBIX Mmunos Ha
CyOOP2aHUZMEHHOM, OP2aAHUIMEHHOM, NONYIAYUOHHOM U IKOCUCTNEMHOM YPOBHSX,
OCHOBbl ~ 9KOJI02UHECKO20  HOPMUPOBAHUS — AHMPONO2EHHO20  B030€UCEUS.
MeTo1010THsI MOHUTOPUHTA €CTECTBEHHBIX U aHTPOIIOTC€HHBIX IKOCUCTEM.

JdemoHncTpanuu
[Toptper: A. JIx. Tencinn.
Tabmuiet  u cxembl:  «Ctpykrypa  OuoneHo3a»,  «IDKocucrtema

HIMPOKOJUCTBEHHOTO JIeCa», « IKOCUCTEMA XBOMHOTO Jiecay, «DyHKIIMOHAIbHbBIE
IPYINbl OPraHU3MOB B 3KocucTeMe», «KpyroBopoT BeEmIECTB B HKOCHUCTEMEY,
«lenu nuranus (macTOMIIHAS, JETPUTHAS)», « DKOJIOTHUYECKas TUPAMUIA YUCEID),
«IKoJIoTHYeCcKas mupaMujia OMoMaccely, «IKOJOTUUECKas MUpamMuia dHEPTUn»,
«O06pazoBanue O6omoTay, «llepBuunas cykmeccus», «BoccTaHOBIICHHE Jieca MOCTE
noxapa», «9Kocucrema 03epa», «ArpoueHo3», «KpyroBopor BemIECTB M MOTOK
OHEPTUU B arporieHo3ey, «[Ipumepsl ypOoosKocucTem.

O6opynoBanue: repbapuu pacTeHU, KOJUIEKIIUU HACEKOMBIX, Uyydelia MTHIL U
3Bepei, repOapuu KyJIbTYPHBIX U JUKOPACTYIIUX PACTCHUH, aKBAPUYM KaK MOJIEIb
HKOCHUCTEMBI.

IIpakTnyeckas padora «/3ydenue u onucanue ypo03KOCHUCTEMbBD».

Jlabopatopnass padora «M3ydeHue pazHooOOpazusi MEJIKHUX IMOYBEHHBIX
YJICHUCTOHOTHX B Pa3HBIX SKOCUCTEMAX).

IKCKYpcusi «DKCKYpCHsl B TUIMYHBIMN OMOTEO1IeHO03 (B 1yOpaBy, Oepe3HsK,
eJIbHUK, HA CYXOOJIbHBIM UM IOMMEHHBIN JIyT, 03€p0, O0I0TO)».

IKCKYpcUsi «ODKCKypCHUsl B arpodKOCHCTEMY (Ha TMOJIE WU B TEIIMYHOE
XO03SICTBO)».

Tema 10. buocdepa — riodanbHas IKOCUCTEMA

buocepa — oOmeruranerapnas o0oysiouka 3eMid, T/€ CYIIECTBYET WU
CyIllecTBOBaJIa XM3Hb. Pa3BuTHe mpeacraBieHuii o 6mocdepe B Tpyaax J. 3rocca.



VYuenue B. U. Bepuaackoro o 6mocdepe. Ob6nactu 6mochepsr u e€ coctas. Kupoe
BEIIECTBO Onochepsl u ero PyHKIUH.

3aKOHOMEPHOCTH CyIiecTBOBaHMs Onocdepnl. OcobeHHOCcTH Ouochephl Kak
rio0anbHOM 3KOCcUCTEMBL. JMHaMuueckoe paBHOBecue B Ouocgepe. KpyroBopoTsl
BEILIECTB U OMOT€OXMMHUYECKHE IUKJIBI (Yriaepoja, a3ota). PUTMUYHOCTD SIBICHUN
B Omocdepe.

3oHasbHOCTE Omochepnl. [lonstue o Oumome. OCHOBHBIE OHWOMBI CYIIIH:
TYHJpa, XBOMHBIE Jieca, CMEILIAHHbIE W IIMPOKOJIMCTBEHHBIE JIeCa, CTENH, CABAHHBI,
MyCTBIHU, TPOMTUYECKHE JIECa, BLICOKOTOPhA. KiluMar, pacCTUTEIbHBIN U dKUBOTHBIN
MUp OMOMOB CYIIIH.

CrtpykTypa 1 QyHKIHS )KUBBIX CUCTEM, OIICHKA UX PECYPCHOTO MOTEHITHANA U
ounochepHbIx QPyHKITUI.

JdemoHncTpanuu

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

Tabmumsr u cxemsl: «I'eocdepsr 3emnn», «KpyroBopoT asora B mpupoaey,
«KpyroBopoTr yriepona B mnpuponae», «KpyroBopoT KHCIOpOJa B MPUPOAE,
«KpyroBopoT Boabl B mpupoze», «OcHOBHble Ouombl cymmy, «Knumarnueckue
nosica 3emnm», «Tynapay, «Takra», «Cmemanneiii jgec», «ILIMpoKOIMCTBEHHBIN
necy, «Crenby, «CaBanHay, «Ilyctoinsy, « Tpornnueckuil gecy.

O6opynoBanue: repdapun pacTCHUI pa3HBIX OMOMOB, KOJUICKITUN KUBOTHBIX.

Tema 11. YennoBek u OKpy:ka0Ias cpeaa

OKOJIOTUYECKUE KPU3UChI M UX NpUYMHBL. Bo3aelicTBue dYenoBeka Ha
ouochepy. 3arpssHeHue BoO3AyIIHOW cpeabl. OxpaHa Bo3ayxa. 3arpsi3HEHUE
BOJHOUW cpenbl. OxpaHa BOJOHBIX pecypcoB. Paspymenue mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. 3MeHeHue KauMara.

AHTpOIIOT€HHOE BO3JCICTBHE HA PACTUTENIbHBIM M KUBOTHBIA Mup. OxpaHa
PaCTUTENIBHOTO U KMBOTHOrO Mupa. OCHOBHBIE NPUHIUIIBI OXPAHbI IPHUPOJBIL.
Kpacubsie kHuru. Oco0Go oxpansembie mpupojansie Ttepputopun (OOIIT).
Boranuueckue caipl U 300J10TUUECKUE TTAPKH.

OCHOBHbIE TPUHIUIIBI YCTOMYMBOIO PA3BUTHUSL UYEIOBEUECTBA U HPHUPOBI.
PanvonansHO€  MpPUPONONOJIL30BAHME W COXpaHEHUE  OMOJOTUYECKOro
pazHooOpasus 3emiu. OOIIKME 3aKOHOMEPHOCTH TJIO0AIBHBIX DKOJOTHYECKUX
Kpu3ucoB. OcOOEHHOCTH COBPEMEHHOT'O KpU3HCa U €r0 BEPOATHBIE TTOCIECTBUA.

Pa3zBuTne METONOB MOHUTOPUHITA Pa3BUTHUS  OMACHBIX TEXHOTECHHBIX
npoueccoB. CucmemHvle UCCIe008aHUs nepexooa K pecypcocbepezaroujei U
KOHKYPEHmMOCnocobHotl anepeemuke. buonozuueckoe pasnoobpasue u b6uopecypcawi.
Hayuonanvnvie ungopmayuonnvie cucmemsl, obecneyugarowue 0ocmyn K
uHgopmayuu no COCMOAHUIO OMOENbHbIX 6U008 U 3Kkocucmem. OCHOBbL



aKopeadburumayuyu Kocucmem U cnocobos 6o0pvOLL ¢ OUONOBPEIHCOCHUAMU.
Pexoncmpykyus mopckux u HazemHvix 9KOCUCTIEM.

JdemoHncTpanuu

Tabmumet  w cxeMmbl:  «3arpsi3HeHHE  aTMocdepb»,  «3arps3HEHHE
ruapocdeps», «3arps3HeHre nouBbl», «llapHukoBwii  3ddexkT», «Ocobo
OXpaHseMbIE TIPUPOTHBIC TEPPUTOPHI, «MOJEH YIIPaBIIEMOTO MUPAY.
O6opynoBanue: ¢oTtorpaguu OXpaHSEMbIX pPACTCHHM M KUBOTHBIX KpacHoi
kHuru Poccutickoit @enepanuu, KpacHol KHUTHU peruoHa.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMSA YYEBHOI'O
INPEIMETA

JIMYHOCTHBIE PE3YJIBTATBI

dI'OC COO ycranaBiuBaeT TpeOOBaHMS K pe3yibTaTaM OCBOCHUS
0o0yYalImMUMUCI MOporpaMM cpeaHero oOiiero oO0pa3oBaHUs: JUYHOCTHBIE,
METanpeIMETHbIE U MPEIMETHBIE.

B cTpykType TMYHOCTHBIX PE3yIbTaTOB OCBOEHUS MPOTPAMMBI 110 OMOJIOTHUU
BBIJICJICHBI CIEAYIOIIME COCTABIISIONIME: OCO3HAHKME O0YyYaroUMMUCS POCCUNUCKON
rPpaXIaHCKON UACHTUYHOCTH — FTOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOATEIIBHOCTH
U CAMOONpPEAENEHUI0, Hamuyue Mmomusayuu K  OOy4EeHUIO  OHOJIOTHUH,
yenenanpaeienHoe passumiue BHYTPEHHUX YOEXIEHUH JHMYHOCTH HA OCHOBE
KITFOUEBBIX IIEHHOCTEM M HMCTOPUYECKUX TPATUIUN Pa3BUTHUSI OMOIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUAIOIIUXCS PYKOBOJICTBOBATHCS B CBOEH
JEATeIbHOCTH 1I€HHOCTHO-CMBICIIOBBIMU ~ YCTAHOBKAMHU, TPUCYIIUMU CHUCTEME
OMOJIOTMYECKOTO  OOpa3OBaHUA, Haluyue NpPasoCoO3HaAHUs  IKOJIOTHUECKON
KYJBbTYPBI, CHOCOOHOCMU CMABUNMb TIETTU U CTPOUTH )KU3HEHHBIC TUTAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUS MPOTPAMMBI IO OHMOJIOTHH JTOCTUTAOTCS
B CJMHCTBE Y4YEOHOW M BOCIUTATEIBHOM JEATEIBHOCTH B COOTBETCTBHH C
TPAIUIIMOHHBIMUA POCCUMCKUMU COLUOKYJIBTYPHBIMU, HICTOPUUYECKUMU U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHSATHIMUA B OOIIECTBE MpaBUIaMU MU HOpMaMu
MOBEJACHUSI W CIOCOOCTBYIOT MPOIIECCaM CaMOIIO3HAHUS, CaMOBOCHHUTAHUS U
CaMOpa3BUTHUSA, PA3BUTUS BHYTPEHHEH MO3UMUMU JIMYHOCTH, NATPUOTHU3MA U
YBOKEHHS K 3aKOHY W MPABOIMOPSIKY, YETOBEKY TpyJa U CTaplieMy MOKOJICHUIO,
B3aMMHOI'0 YBa)XKCHUS, OCEPEKHOT0 OTHOIIEHUS K KYJIbTYPHOMY HAcCJIEAUI0 U
TpaJuLMsIM MHOTOHAIMOHAJIBHOTO Hapoxa Poccuiickoirt denepanuu, npupone u
OKpY>Karouen cpeae.

JIn4HOCTHBIE pe3yJIbTaThl OCBOCHMS YyueOHoro mpeamera «buomorus»
JIOJKHBI OTpakaTh TOTOBHOCTh U CLIOCOOHOCTh O0YYarOUIUXCsl PyKOBOJICTBOBATHCS
c(hOpMHUPOBAaHHOW BHYTPCHHEW TMO3UIUCH JMYHOCTH, CHCTEMOW I[EHHOCTHBIX
OpUEHTAIlUM, TO3UTUBHBIX BHYTPEHHHX  YOEXKICHHH, COOTBETCTBYIOIIMX
TPAJMIIMOHHBIM IIEHHOCTSIM POCCHUICKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
ONBITA U OMBITA AEATEIBHOCTH B IPOILECCE pEAIM3ALUN OCHOBHBIX HANPABICHUN
BOCIIUTATEJILHOM JIESITEIbHOCTH, B TOM YKCJI€ B YACTH:

1) rpax1aHCKOr0 BOCIIMTAHMSI:

c(hOpMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMK 00YYAIONIErocs Kak akTHBHOTO U



OTBETCTBEHHOTI'O WJIEHA POCCUICKOr0 OOIIECTBA;

OCO3HaHUE CBOMX KOHCTUTYIIMOHHBIX IpPaB U OOS3aHHOCTEH, yBaKCHUE
3aKOHa U MPaBOIOPSAIKA;

FOTOBHOCTh K COBMECTHOM TBOpPYECKOM JESITENIBHOCTH TPHU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEUICHUHU YYEOHBIX U MO3HABATENIbHBIX 3a/1ay, BBINOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CITOCOOHOCTh  OMPEACNIATh COOCTBEHHYIO IIO3HMIIMI0 IO OTHOUIEHHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€;

YMEHHUE YUUTHIBATH B CBOUX JACHCTBUSIX HEOOXOAUMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJICH C Pa3HBIMHU YOCKICHUSIMH, KyJIbTYPHBIMH IICHHOCTSMH U
COLIMAJIbHBIM IOJI0KEHUEM;

TOTOBHOCTh K COTPYJIHHUYECTBY B IIPOLIECCE COBMECTHOI'O BBINOJIHEHUS
y4eOHBbIX, TO3HABaTEJIbHBIX M HCCIENOBATENbLCKUX 3aJa4, YBaXKHUTEIBHOIO
OTHOIIIEHUSI K MHEHHUIO OIMOHEHTOB NPU OOCYXIEHUU CIOPHBIX BOMPOCOB
OHMOJIOTMYECKOTO CONEPKAHUS;

TOTOBHOCTh K TYMAaHUTAPHOW U BOJIOHTEPCKOMN JEATEIbHOCTH;

2) NaTPUOTHUYECKOI0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTH POCCUHCKOU TPaKIaHCKOU UJICHTUYHOCTH,
NaTpUOTHU3Ma, YBAXKEHHUS K CBOEMY HApOJly, YyBCTBA OTBETCTBEHHOCTH INEpel]
Ponuuou, ropmoctu 3a cBOM Kpai, CBOWO PoauHy, CBOM SA3BIK M KYJBTYpY,
MPOIIJIOE U HACTOSIIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOLLEHHE K MIPUPOJHOMY HACIEAUIO U MAMSATHUKAM IPUPOJIBI,
JNOCTHXEHUSIM Poccun B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OLIEHUBATh BKJIAJ POCCUHUCKHUX YYEHBIX B CTAaHOBICHUE H
pa3BUTHE OWOJOTHH, TOHUMAHUS 3HAYCHHs OWOJOTMM B TO3HAHUU 3aKOHOB
IPUPOBI, B ’KU3HU YEIOBEKA M COBPEMEHHOTO 00IIECTBa;

ujeitHas yOeXJIEHHOCTh, TOTOBHOCTh K CIIyXeHUI0 M 3aummuTte OTeyecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAh0Y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HaHUE IyXOBHBIX LIECHHOCTEW POCCUMCKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBATh CHUTYallMI0 M IMPUHUMATh OCO3HAHHBIE PpEUICHUS,
OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HaHHUE JINYHOTO BKJIAJa B IOCTPOEHUE YCTOMYMBOTO OyAyIIEro;

OTBETCTBEHHOE OTHOLIEHUE K CBOUM POAMTEISIM, CO3/IaHUIO CEMbU HA OCHOBE
OCO3HAHHOTO TMPHUHATUS LEHHOCTEH CEMEWHOW JKU3HHM B COOTBETCTBUU C
TpaauuusaMu Haponos Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHUS



ACTETUYECKOE OTHOIICHWE K MHpPY, BKIIOYAs JCTETUKY OBbITa, HAy4YHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYJa, OOIIECTBEHHBIX OTHOIICHU;

MOHUMAaHUE YMOIIMOHATILHOTO BO3/ICHCTBUS KUBOU MPUPOJIBI U €€ IEHHOCTH;

TOTOBHOCTh K CAaMOBBIPQKCHHUIO B Pa3HBIX BUIAX HMCKYCCTBA, CTPEMJICHUC
MPOSIBJISITh KAYECTBA TBOPUYECKOU JTUIHOCTH;

5) ¢usuuyeckoro BocnuTaHus, GopMHUpPOBaAHUSA KYJbTYPHI 3J10POBbS U
IMOLMOHAJIBLHOIO 0J1ArONOJyYHUs:

NOHMMAaHUE W peaju3alus 3J0poBOro M 0Oe3omacHoro oOpasa KHU3HU
(3mopoBOoe  mUTaHUE, COOJIIOJICHHE TUTMEHWYECKUX TMpaBUJI U HOPM,
COQTAaHCUPOBAHHBIN PEKUM 3aHATHH W OTAbIXa, peryispHas (u3ndecKas
aKTUBHOCTBH), OEpEKHOr0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHUS K
coOCTBEHHOMY (DPU3MYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

NOHUMAaHUE IEHHOCTH TMPaBWJI HHJIMBUAYATbHOTO M  KOJUJIEKTUBHOTO
0€30MacHOr0 MOBEICHUS B CUTYAIIUSX, YTPOKAIOIINUX 3IOPOBBIO M KU3HH JIFOJICH;

OCO3HAHUE TIOCIEJACTBUNA W HEMPUATUS BPEAHBIX NMPHUBBIUCK (YMOTPEOICHUS
QJIKOTOJISI, HAPKOTUKOB, KYpEHUSI);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPY/y, OCO3HAHUE IIEHHOCTH MacTEPCTBa, TPYA0TIO0HE;

TOTOBHOCTh K AaKTHUBHOH JESITCIIBHOCTH TEXHOJOTUYECKOW W COIMAIBHON
HAIPaBJICHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TJIAHUPOBATh U CAMOCTOSITEIIHBHO
BBITIOJIHATH TaKYIO JIESITEIbHOCTB;

MHTEPEC K pa3InyHbIM cdepam npodhecCHuOHANbHONU JESTEIbHOCTH, YMEHUE
COBEpILAaTh OCO3HAHHBIA BbBIOOpP Oyaymed npodeccun U peasu30BbIBATH
CcOOCTBEHHBIC KU3HCHHBIC TITAHBI;

TOTOBHOCTh W CIIOCOOHOCTh K O0Opa30BaHMIO M CamM0OOpa3oBaHUIO Ha
MPOTSIKEHUU BCEU KU3HH;

7) 3K0JI0THYeCKOTr0 BOCIIUTAHMSA:

AKOJIOTHYECKH I1EJIECO00pa3HOE OTHOIICHHE K MPHUPOAC KaK HCTOYHUKY
KU3HH Ha 3eMJIe, OCHOBE €€ CYIIECTBOBAHNUS,

MOBBIIICHUE YPOBHS OKOJOTUYECKOW KYyJIbTYPhI: TNPUOOpPETEHHE OIbITa
IUTAHUPOBAHUSI TOCTYNKOB UM OLIGHKM UX BO3MOXHBIX TOCJIEACTBUN s
OKPY’KaroLIEU CPEbL;

OCO3HaHUE TI00aTBLHOTO XapaKTepa AKOJIOTHYCCKUX MPOOJIeM W MyTeH HX
peIIeHNUS;

CIIOCOOHOCTh HMCIIOJIB30BaTh MPUOOpETaeMble MPU U3YyUYEHUU OUOIOTUU
3HAHUST W YMEHUS TMpPU pPEHIeHUH TpoOseM, CBSA3aHHBIX C PalUOHAIbHBIM
MPUPOJIONIONIB30BaHUEM  (COOJIOJICHHE  TpaBWJI  TOBEJAEHUSI B NPUPOJE,
HAIMPABJICHHBIX HA COXpPAaHEHUE PABHOBECHS B DKOCHCTEMax, OXPaHy BHIIOB,
AKOCHUCTEM, OHOChepsI);



AKTUBHOE  HENPUATUE JICWCTBHM, NPUHOCIIIMX Bpel  OKPYKAOILIEH
IPUPOIHON Ccpenie, YMEHHE MPOTrHO3UPOBATh HEOJArOMPUATHBIE IKOJIOTHYECKUE
IIOCJIEACTBYUS NPEAIIPUHUMAEMBIX JEUCTBUN U IPEAOTBPALLATD UX;

HaJIMYUE PA3BUTOTO HKOJOTMYECKOTO MBIIIJICHUS, YKOJTOTMYECKON KYJIbTYPHI,
OmbITa NEATEIBHOCTH JKOJIOTUYECKOMU HaIpPaBJIECHHOCTH, YMEHUSA
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIbHON, KOMMYHUKATUBHOM M COLMAIIBHOMN
IIPAKTUKE, TOTOBHOCTU K YYaCTHUIO B IIPAKTUYECKOMN JESATEIBHOCTH 3KOJIOTUUYECKOU
HaIIPABJIECHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(OpPMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAyKW M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JIHAJIOTe
KYJbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJMKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHUE SI3BIKOBOW W YHUTATEJIbCKOU KYJIBTYpPbl KaK CpEACTBa
B3aUMOJICHCTBUS MEXKY JIFOJIbMU Y IMO3HAHUSI MUPA;

MOHUMaHUEe crhenupukun OWOJOTUM KaK HAyKd, OCO3HaHHUS €€ poiu B
dbopMHpOBaHUN PAIMOHATBHOTO HAYYHOTO MBINUICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBlieHuss 00 OKpyXaloleM MHpPE KaK O €JUHCTBE MPUPOJIbI, YeOBEeKa U
oO1ecTa, B IMO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEW W peuieHuu MpodeM
COXpaHEHHMS TPUPOJHOTO PABHOBECHS,

yOSXKIEHHOCTh B 3HAYMMOCTH OWOJIOTUU JJII COBPEMEHHOW IMBHIIA3AINN:
oOecrieueHrss HOBOTO YpPOBHSI Pa3BUTHUSI MEIUIIMHBI, CO3JaHUE IMEPCHEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pellaTh pPeCcypcHble  MPOOJIeMbl  Pa3BUTHS
YeJI0BEYECTBA, MOMCKA MyTEe BBIXO/A U3 II100aJbHBIX AKOJIOTHYECKUX MPOOJIeM U
o0OecrieyeHuss  mepexoja K  yCTOMYMBOMY  pa3BUTHIO,  pPalMOHAIBHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECypcoB W (POPMUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU,

3aMHTEPECOBAHHOCTh B TOJYYEHHH OHOJOTMYECKUX 3HAHUW B IEJIIX
MOBBIIICHUS OOIIEH KyJbTYpbl, €CTECTBEHHO-HAyYHOW TPAMOTHOCTH, Kak
COCTAaBHOHM 4acTH (PYHKUMOHAJIBHON TPaMOTHOCTH O0OydJarommxcs, Gpopmupyemon
IpY U3y4EeHUU OMOJIOTHH;

[IOHUMAHHUE CYIIHOCTU METOAOB IO3HAHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIOJb30BaTh IOJyYyaeMble 3HAHUSA JIs aHalid3a U
O0OBSCHEHHUSI SIBJIICHUW OKPYXKAIOLIEr0 MUpa U MPOUCXOJALIMX B HEM H3MEHEHUH,
yMEHUE JelaTh OOOCHOBAHHBIC 3aKIIFOUCHHWsSI Ha OCHOBE HAy4YHBIX (DaKTOB U
VMMEIOIINXCS JAHHBIX C LIEJIBbIO MOJYUYECHUS JJOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTh CaMOCTOSITENILHO HCIOJb30BaTh OMOJIOTMUECKUE 3HAHUS IS
pelieHus mpo0JieM B peabHbIX JKU3HEHHBIX CUTYalUsIX;

OCO3HAHWE LIEHHOCTH HAYYHOW JESTEIbHOCTH, TOTOBHOCTH OCYLIECTBISTH
IIPOEKTHYIO U UCCIIEIOBATENBCKYIO IESITEIbHOCTh MHINBUIYAJIbHO U B TPYIIIE;



FOTOBHOCTh M  CIOCOOHOCTh K  HEOPEPHIBHOMY  OOpa30oBaHUIO U
caM000pa30BaHUI0, K AKTHUBHOMY IIOJYYEHHIO HOBBIX 3HAaHUN IO OHOJIOTUM B
COOTBETCTBHHM C KU3HEHHBIMH IMOTPEOHOCTSIMHU.

METAIIPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbie pe3yiabTaThl OCBOCHMS ydeOHOTo mpenmera «buomorus»
BKJIIOYAIOT: 3HAYuUMble g (OPMUPOBAHMS MHUPOBO33PEHHS OOyHAIOLIUXCS
MEXAUCITUTUIMHAPHBIE (MEXIPEIMETHBIC) OOIIeHAYYHBIC MOHATHSA, OTPaXKaIOIINe
LEJIOCTHOCTh HAy4YHOM KapTHUHBI MHpa M CHEHUPUKY METOJIOB TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEILECTBO, DHEPIUs, SBICHUE, MPOILecC,
CUCTEMa, HAyYHBIH (HaKT, MPUHIINI, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCIEIOBaHUE,  HAOJIOJICHWE, WU3MEpPEHHE, OKCIEPUMEHT U  JpYrue);
yHUBEpCaIbHbIC Yy4YeOHBbIC JelcTBHUS (TO3HABATENbHBIE, KOMMYHUKATHBHBIC,

peryJISITUBHBIC), o0ecreunBaroIIre dbopmupoBaHue (GyHKITMOHATBHOMN
IPaMOTHOCTH W  COIMAJIBHOM KOMIIETEHIIMM OOYYaloIUXCs; CIIOCOOHOCTH
o0yJaromuxcs UCITIOJIB30BATh OCBOCHHBIC MEXIUCITUTUTHHAPHEIE,

MHUPOBO33pEHUYECKHE 3HAHUA U  YHUBEpCAJbHble yueOHbIE JEHCTBUS B
MO03HABATENLHON U COLIMANIbHOMN MPAKTUKE.

B pesynapraTte wu3ydenuss OWOJOTMM Ha YpPOBHE CpeaHEro oOIero
oOpazoBanusi 'y oOyuwaromerocss OyAayT c@opMupoBaHbl —IO3HABATENIbHbBIE
yHHUBEpCaJIbHbIC yueOHbIC ACHCTBHSI, KOMMYHHUKATUBHBIC YHUBEPCAIbHbIC yUeOHBIC
JIEUCTBUSA, PETYJISTUBHBIE YHHUBEPCAIbHBIE Yy4YeOHBIE JEUCTBUS, COBMECTHAs
NEeSTENBHOCTb.

MetanpeaMeTHbIE PE3yNbTaThl OCBOCHHS IMPOTPAMMBI CPEIHETO OOIIero
00pa30BaHUs IOJKHBI OTPAXkKaTh:

Osianenue YHHUBepPCAJIbHBIMH yueOHBIMU NM03HABATeJbHbIMH
AefCTBUAMM:

1) 0a30BbIe JJOrHYecKHe JelCTBUS:

caMoCTOSITENNbHO  (OopMynHpOBaTH W aKTyaJU3upoBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh TP OCBOCHUM 3HAHWK MPUEMBI JOTUYECKOTO MBIIIICHUS
(ananu3za, cuHTE3a, CPaBHEHUS, KiIacCU(pUKAIIUKA, 000OIICHUS ), PACKPBIBATh CMBICII
OMOJIOTUYECKUX TOHATUN (BBIIETATh UX XapaKTepHbIE MPU3HAKU, YCTaHABIIUBATh
CBSI3U C IPYTUMH TTOHSATHSIMH);

OTpEACNATh LEIN MACSITENbHOCTH, 3a/JaBas NapaMeTpbl U KPUTEPUH UX
JOCTUKEHUSI, COOTHOCUTD PE3yJIbTaThl AESATEIbHOCTH C IOCTABJICHHBIMU LEISIMH;

UCIIOJIb30BaTh OMOJIOTUYECKUE MOHATUA ISl OOBsICHEHUS (PAKTOB U SIBICHUMN
YKUBOM IIPUPOLBI;



CTPOUTH JIOTHYECKHE paCCYXIeHUs (MHIYKTUBHBIC, NCTyKTUBHBIC, II0
aHAJIOTHH), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYHS B PacCMaTPUBAEMBIX
SIBIICHUSX, (DOPMYJIMPOBATH BHIBOBI U 3aKITIOUCHIS;

IPUMEHSTh CXEMHO-MO/ICIIbHBIE cpenctBa IS TIPEICTABIICHUS
CYIIIECTBCHHBIX CBS3CH M OTHOIIECHWH B M3y4YaeMbIX OMOJOTHYECKHX OOBEKTax, a
TaK)K€  TMPOTUBOPEUMU  Pa3HOTO  poja,  BBIABICHHBIX B  Pa3IMYHBIX
UH(OPMAITMOHHBIX UCTOYHUKAX;

pa3pabaThiBaTh IUIaH PEIHICHHUS MPOOJIEMBI ¢ YUETOM aHalu3a MMEIOIIHUXCS
MaTepPHATBHBIX ¥ HEMAaTePHUATbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBHI B ICSITEIILHOCTh, OIICHUBATh COOTBETCTBHE PE3YIHTATOB
1EJIsIM, OLICHUBATh PUCKH MOCTIEACTBUHN JACSITEIBHOCTH;

KOOPJIMHUPOBaTh W  BBHINOJNHATH pabOTy B  YCJIOBHUSIX  PEAIBHOTO,
BUPTYaIHHOTO U KOMOMHUPOBAHHOTO B3aUMOJICHCTBHSI,

pa3BUBATh KPEaTHBHOE MBIIIJICHUE TIPU PEIICHUH )KHU3HEHHBIX MPOOJIEM.

2) 0a30BbI€e MCCIeI0BaTEIbCKHE AeiiCTBUA:

BJIAICTh HABBIKAMH y4e€OHO-UCCIE0BATEIbCKON M MTPOCKTHOM IESITEIbHOCTH,
HaBBIKAMHU  pa3pemieHusi mpoOjeM, CHOCOOHOCTBIO H  TOTOBHOCTBIO K
CaMOCTOSATEIILHOMY TIOUCKY METOJIOB PEIISHHUs MMPAKTUYECKHUX 3a]1a4, TIPUMCHCHHIO
Pa3IUYHBIX METOJIOB ITO3HAHMSI,

WCIIOJIB30BATh PA3IMYHBIC BUIBI JCSITCIBHOCTH 10 TIOJIYYEHHUIO HOBOTO
3HaHWS, €r0 HHTEPIpEeTali, NPeoOpa3oBaHUI0O M TPUMEHEHUI0 B Yy4eOHBIX
CUTYaIIUAX, B TOM YUCJIC NP CO3JaHUH YICOHBIX U COIMATBHBIX MPOCKTOB;

(GbopMHUpPOBATh HAYYHBIN TUI MBIIIJICHUS, BIaJACTh HAYYHON TEPMUHOJIOTHUEH,
KITFOUEBBIMU TTOHATUSIMU U METO/IAMH;

CTaBUTh W (OopMyIuMpoBaTh COOCTBEHHBIE 3aladyd B 00pa3OBaTEIbHOMN
NESTETLHOCTH U KU3HCHHBIX CUTYAIIUSX;

BBISIBJISITH  IPUYMHHO-CIICACTBCHHBIE CBSI3M W aKTyallM3WpOBaTh 3ajauy,
BBIIBUTATh THUIOTE3y €€ pelIeHUs, HaXOAUTh apryMEHTHI I JIOKa3aTeIbhCTBA
CBOUX YTBEPKJICHHM, 3a/1aBaTh ApaMETPhl M KPUTEPUHU PEIIICHHUSI;

aHAIM3UPOBATh TIOJNYYCHHBIE B XOJE pEIICHUS 3aJa4dl  pPe3yJIbTaThl,
KPUTHYECKH OIICHUBATh WX IOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OIICHKY HOBBIM CHUTYAIUsM, OIICHUBATH IPUOOPETEHHBINA OIIBIT;

OCYIIECTBIISITh II€JICHANIPABICHHBIA TIOMCK TEPEHOCAa CPENCTB M CIOCOOOB
JENCTBUA B MPOGECCUOHANBHYIO CPEy;

yMETh IMEPEHOCUTh 3HAHWS B IMO3HABATEIBHYIO W TPAKTHYECKYIO OOJacTH
KU3HEICATCIbHOCTH;

yYMETh UHTETPUPOBATh 3HAHUS U3 PAa3HBIX IPEIMETHBIX 00JIacTeH;



BBIJIBUT'aTh HOBBIE WJEH, Mpejiaratb OpUrMHAJIbHbIE MOAXOJbl U pELICHUS,
CTaBUTh MPOOJIEMbI U 33Ja4H, JOMYCKAIOIINE aTbTEepHATUBHBIEC PEILICHUSI.

3) pabora ¢ undpopmanueii:

OpUEHTHUPOBATHCS B PA3IUYHBIX UCTOYHHUKAX MH(OpMALUU (TEKCTE Yy4eOHOro
nocoOusi, HAY4YHO-TIOMYJIIPHOM JUTEparype, OHOJOTMYECKHX CIOBApSAX U
CIPaBOYHMKAX, KOMIBIOTEPHBbIX 0a3ax AaHHBIX, B VHTEepHeTe), aHaIU3UpOBATH
UHGOPMAIIMIO Pa3InYHBIX BUJOB U (POPM IpeICTaBICHUs, KpUTHUECKHU OLIEHUBAThH
€€ T0CTOBEPHOCTh U HETIPOTUBOPEUNBOCTb;

(bOopMyIMpPOBATH 3alpPOChl U TPUMEHSATH PA3NIMUYHBIE METOJbI MPU TMOUCKE U
otOope Omosiornyeckoil nHpopManruy, HEOOXOAUMOM ISl BBHIIOTHEHHUS Y4eOHBIX
3ajady;

npuoOpeTaTh ONBIT HCIHOJIb30BaHUS HMH(POPMAMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTMH, COBEPILIEHCTBOBATh KYJIbTYpy aKTUBHOI'O MCIIOJIb30BaHUs Pa3IMYHbIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMaIbHYIO  (OpMy  TpeICTaBICHUSA
ounonornyeckoit nHbopMaruu (cxeMbl, rpaduKy, TUarpaMMbl, TAOIHIIbI, PUCYHKH
" ApyToe);

UCIIOJIb30BaTh HAy4YHbIM A3BIK B KayecTBE CpeAcTBa Npu padoTe cC
OMoJOornyeckod HHPOpMalMen: NPUMEHATh XHUMHYECKUe, (Quanyeckue u
MaTeMaTHYeCKue 3HAKH W CHUMBOJIBI, (opmyibl, aO0peBHAaTypy, HOMEHKIATYpY,
UCIIOJb30BaTh M NpeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMUYECKHE  CPEJICTBA
HarJsJHOCTH;

BJIAJE€Th  HABBIKAMM  paclo3HaBaHWsd M 3allUThl  WMH(OpManuwu,
uHGOPMAITMOHHON 06€30MaCHOCTH JTHYHOCTH.

OsgJlaieHHe YHUBEPCAJbHBIMA KOMMYHUKATHBHBIMH 1eliCTBUSIMM:

1) oOmenue:

OCYIIECTBJISATh KOMMYHHUKAIIMM BO BCeX cpepax KU3HU, aKTUBHO y4acTBOBATh
B JMAJIOTe€ WM JUCKYCCHUU O CYIIECTBY OOCyX AaemMoil TeMbl (yMEHHUE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBaTh CY>KIEHUS OTHOCHTEJIBHO BBINOJHEHHS Npe/jiaraeMou
3aJlauM, YYUTHIBATh MHTEPECHl U COIIACOBAHHOCTh MO3MIMHA JAPYTUX YYaCTHHUKOB
Jajiora Wil JUCKYCCHH);

pacno3HaBaTh HeBepOalbHbIE CpEACTBA OOIICHMS, NOHMMAaTh 3HAYECHUE
COLIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HUKHOBEHUS KOH(IMKTHBIX CHUTyaluH,
YMEThb CMATYATh KOH(IMKTHI U BECTH IMIEPErOBOPHI;

BJAJIETh PA3IMYHBIMH CHOCOOaMU OOILEHUS U B3aUMOJICHCTBUS, OHUMATH
HaMEpPEHUs IPYTUX JIIOJIEH, POSBIIATh YBAKUTEIBHOE OTHOLUIEHHE K COOECETHUKY
U B KOPpEKTHOU popme HopMyIupoBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO U JOTMYHO H3JIaraTh CBOK TOUYKY 3pPEHHUS C HCIIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB.



2) coBMecTHasi 1eITeJIbHOCTD:

IIOHUMAaTh W KMCIIOJb30BaTh MNPEUMYILECTBA KOMAaHIHOU M WHIWBUIYAJIbHOU
paboThI MPH PEIICHUU OMOJIOTHYECKON MPOoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
IPUMEHEHUS TPYNIOBBIX (POPM B3aUMOJEHCTBUS MPU PEIICHUH YUeOHOM 3a/1auu;

BBIOMpATh TEMATHKy M METOJAbl COBMECTHBIX JIEUCTBUI C y4E€TOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KAKJIOI0 YJI€HA KOJIJIEKTUBA,

IIPUHUMATh  LEJIM  COBMECTHOM  JCATEIBHOCTH, OpPraHU30BBIBATH W
KOOPAMHUPOBATh JEWUCTBUS MO €€ IOCTHKEHHUIO: COCTABIATh IUIAH JIEMCTBUU,
pacnpenensiatb pojad € y4€TOM MHEHHMH YYaCTHMKOB, OOCYXKIaTh pEe3yJIbTaThl
COBMECTHOI pabOTBHI;

OLICHMBATh KAa4e€CTBO CBOEr0 BKJIAJa M KaXJOr0 y4YaCTHUKA KOMAaHIbl B
oO1IMi1 pe3ysbTaT Mo pa3pabOoTaHHBIM KPUTEPHSIM;

Ipe/iaraTb HOBBIE IIPOEKTHI, OLEHHMBAaTh HWIEU C T[O3ULUUA HOBU3HBI,
OPUTHHAIIBHOCTH, IPAKTUYECKON 3HAYNMOCTH;

OCYILECTBJIATh TO3UTUBHOE CTPATETMYECKOE IIOBEICHHME B Pa3JIMYHBIX
CUTYAIHSIX, IPOSIBIISITH TBOPYECTBO ¥ BOOOPAKEHUE, OBITh MHUIIMATHBHBIM.

OBjaieHNe YHMBEPCAJIbHBIMY PEryJATHBHBIMU ACHCTBUSIMH:

1) camoopranusauus:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHWS JUIsl BBISIBJICHUA NpPOOJIEM U UX
pElIeHUs B )KU3HEHHBIX U YUEOHBIX CUTYaIUAX;

BbIOMpaTh Ha OCHOBE OHMOJOTMYECKHX 3HAHUI II€JIEBbIE U CMBICIOBBIE
YCTAHOBKM B CBOMX JEHCTBHSX M MOCTYINKAaX IO OTHOLIEHUIO K JKUBOU MPHUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIINX;

CaMOCTOSITENIBHO OCYILECTBIIATh IO3HABATENIBHYIO JNESTEIbHOCTD, BBISBIATH
po0IeMbl, CTaBUTh U (POPMYIHpPOBATH COOCTBEHHBIC 3a7]a4l B 00pa30BaTEIbHON
JEATENBHOCTH U )KU3HEHHBIX CUTYalUsX;

CaMOCTOATENIbHO COCTaBJIATh IUJIAH pEIHICHHs MpoOJeMbl C  y4€ToM
UMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEANOUTCHUH;

JaBaTh OLICHKY HOBBIM CHUTYaLlHsIM;

paciupsaTh paMKU y4eOHOTO MPeIMETa Ha OCHOBE JIMYHBIX MPEATNIOUYTEHUN;

JieaTh OCO3HAHHBIM BHIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a pELIEHHUE;

OLICHUBATh IPUOOPETEHHBIN OIIBIT;

croco0CcTBOBaTh (POPMHUPOBAHUIO M MPOSBICHUIO MIMPOKOH OSPYIUIUH B
pPa3HBIX 00JIACTSIX 3HAHWM, IMOCTOSIHHO TOBBINIATH CBOWM 0Opa30BaTENbHBIN H
KYJbTYPHBIN YPOBEHb.

2) CAMOKOHTPO.Ib:

JaBaTh OLIEHKY HOBBIM CHUTYalHsIM, BHOCUTb KOPPEKTHUBBI B JIESTEIBHOCTD,
OLICHMUBATh COOTBETCTBUE PE3YyJILTATOB LEISAM;



BJaJeTh HABbIKAMU  MO3HABATENbHON  pedrekcun Kak  OCO3HAaHUSA
COBEpLIAEMBIX JECUCTBUM M MBICIUTEIBHBIX IIPOLIECCOB, HMX PpE3yJbTaTOB U
OCHOBaHUM, UCIOJIb30BaTh MPUEMBI pe(IEKCUHU Il OLEHKH CHUTYyallluH, BblOOpa
BEPHOI'O PELICHNS;

YMEThb OLICHUBATh PUCKH WU CBOEBPEMEHHO IPUHHUMATh PELICHUsS IO HX
CHIKEHHIO;

IIPUHUMATh MOTHBBI M apryMEHTbl JPYTHX IIPM aHaJIu3€ pe3yJIbTaTOB
NEATENbHOCTH;

3) npuHsATHE ce0sl M APYIrUX:

IPUHUMATh Ce0sl, IOHUMas CBOU HEJJOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTHBBI M apryMEHTbl JPYTHX IIPH aHajIu3€ pe3yJIbTaTOB
NEeATEIbHOCTH;

pU3HaBaTh CBOE NIPABO U MPABO JAPYTUX HA OLINOKY;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULIUU JPYTOro YeJOBEKa.
INPEIAMETHBIE PE3YJIBTATBI

[IpenmeTHble pPE3yNbTaThl OCBOCHMSI COJEPKAHMUS Y4YEOHOro MpeameTa
«buonoruss» Ha yrIyOJEHHOM YpPOBHE OpPHEHTHUPOBAaHBI Ha obOecredeHue
npopuiabHOro  oOy4yeHust — oOyuaromuxcs — Ouonornd. OHH  BKIIOYAIOT:
cnenuduyueckue st OMOJIOTUN Hay4YHbIE 3HAHUS, YMEHHUS U CIIOCOOBI IEHCTBUIA 110
OCBOCHHIO, MHTEPIIPETAIMU U MPeoOpPa30BAHUIO 3HAHUM, BUABI JESITEIBHOCTU MO
MOJIYYSHHUIO HOBBIX 3HAHUU M MX MPUMEHEHUIO B PA3JIMYHbIX YUEOHBIX, a TAKXKE B
peanbHbIX KU3HEHHBIX cuTyanusx. [IpeameTHbie pe3yabTaThl MPEACTaBICHBI 1O
roJlaM U3y4yeHHUsl.

[IpenmeTHBIe pe3ysbTaThl OCBOCHUS ydeOHOro mpeamera «buonorus» B 10
KJacce NOJKHbI OTPAXKATh:

chOpMUPOBAHHOCTh 3HAHUM O MeCT€ M pOJM OHOJOTHMM B CHUCTEME
€CTECTBEHHBIX HAayK, B (POPMUPOBAHUU €CTECTBEHHO-HAYyYHON KapTUHBI MHUpa, B
NO3HAHUHM  3aKOHOB  MPHUPOABI M  PEIICHHH MOpodJieM  palrOHAIbHOTO
PUPOOTIOIH30BaHUS, O BKJIAJIE POCCHUICKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OMOJIOTHH,

BJIAJCHUE CHUCTEMOM OHOJIOTMYECKUX 3HAHUM, KOTOpas  BKJIOYAET:
OCHOBOIIOJIATAIONINE OWOJIOTUYECKUE TEPMHUHBI W TOHATHS (JKWU3HB, KIIETKA,
OpranmsmM, MeTadoJIu3M, TOMEOCTa3, CaMOpPETyJslusi, CaMOBOCIIPOU3BEACHUE,
HACJIEICTBEHHOCTh, M3MEHUYMBOCTb, POCT W Pa3BUTHE), OMOJOTUYECKHE TEOPUU
(knerounas Teopus T. [lIanna, M. lllneiinena, P. BupxoBa, xpomocomHast Teopust
HacnenactBeHHoctu T. Moprana), yuenus (H. W. BaBumoBa — o wnenrpax
MHOTOOOpa3usi Y  TPOUCXOXKICHUS  KYJBTYPHBIX  PACTEHHUH),  3aKOHBI
(emnHOOOpa3Msi MOTOMKOB TEPBOTO TOKOJICHHUS, PACIICIICHUS, YUCTOTHI TaMeT,
HE3aBUCHUMOTo HacieaoBaHus [. MeHzgensa, TOMOJOTHYECKUX pAIOB B



HAaCJIEICTBCHHOU U3MEHUYNBOCTH H. n. Basuiona), MPUHLHIIBI
(KOMILJIEMEHTapHOCTH);

BJIAJICHUE OCHOBHBIMU METOJAaMU HAyYHOT'O IIO3HAHMS, HCIOJIb3YEMbIX B
OMOJIOTMYECKUX UCCIEJOBAHUSIX JKUBBIX OOBEKTOB (OMHUCaHUE, HU3MEPEHUE,
HaO0II0/IeHHE, SKCIIEPUMEHT);

YMEHUE BBIICTATH CYIICCTBEHHBIC MPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
DYKapHOT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OPraHu3MOB, B TOM YHCIIC
OaxkTepuii, rpudOB, pacTEHUM, )KUBOTHBIX M YEJIOBEKA, CTPOCHHS] OPraHOB U CUCTEM
OpraHOB pACTCHHH, KUBOTHBIX, YEJIOBEKa, IPOIECCOB JKU3HEACITCIBHOCTH,
MPOTEKAIONIUX B OPTaHW3Max PACTEHUH, KUBOTHBIX M YEJIOBEKA, OMOJIOTHUYECKHUX
MPOLIECCOB: OOMEHa BemIeCTB (MeTabOIM3M), MPEBPAIECHUS dHEPTUH, OPOKEHUS,
aBTOTPO(HOTO U reTepoTpodHOTO TUIIOB MUTAaHMS, (POTOCUHTE3a U XEMOCHHTE3a,
MUTO3a, MeW03a, raMeToreHes3a, aMOpUOreHe3a, MOCTIMOPHOHAIBHOTO Pa3BUTHSA,
pPa3MHOXKEHHUS,  WHAWBHUIYAJIbHOTO  pa3BUTHs  OpraHm3Ma  (OHTOTCHE3a),
B3aUMOJICHCTBUS T€HOB, T€TEPO3UCA, UCKYCCTBEHHOI'O 0TOOPA;

YMEHUE YCTaHABIIMBATh B3aUMOCBSI3M MEXKIy OpPraHOWJAMH KIETKH U HX
GyHKUMUSIMH, CTPOCHHEM KJIETOK PAa3HbIX TKaHEM M MX (QYHKIUAMH, MEXKIY
opraHaMd W CHUCTEMaMH OpPraHOB y pACTCHUM, XUBOTHBIX W YEJIOBEKa M WX
GYHKIUSIMH, MEXIYy CHCTEMaMH OPTaHOB M WX (QYHKIUSAMH, MEXAY dTaramu
oOMEHa BEIIECTB, dTalaMy KJIETOYHOTO ITUKJIA U )KU3HEHHBIX IIUKJIOB OPTaHU3MOB,
TanamMu 3MOpPHUOHAIBHOTO PA3BUTHS, TEHOTUNIOM W (DEHOTUIIOM, (PEHOTHIIOM U
dbakTOpamMu cpeibl OOUTaHUS,

YMEHUE BBISABJIATh OTJIUYUTEIIbHBIC TPU3HAKHA KUBBIX CHUCTEM, B TOM YHCIIC
pacTeHui, )KUBOTHBIX U YEJIOBEKA,;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIINE APTYMEHTHI, OWOJIOTHYECKYIO
TEPMUHOJIOTHIO ¥ CHMBOJIUKY JIUI JOKAa3aTeIhCTBAa POJCTBA OPraHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYIII;

yMEHHUE pPelaTh OMOJIOTHICCKUE 3aa9H, BBISBISITH TPUYUHHO-CIICICTBCHHBIC
CBSI3U MEXIY UCCIEAYEMbIMUA OMOJIOTHUYECKUMU TIPOLIECCAMHU U SIBJICHUSMHU, JI€TIaTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHUY TIOJYYEHHBIX PE3YyJIbTATOB;

yYMEHHUE BBINOJIHATh JIa0OpaTOpHbIE M MpakTUYeCKHe padoThl, cOOII0IaTh
npaBuiia Mpu padboTe ¢ yueOHBIM U JIaOOpaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, MPOBEPATh HX OSKCIECPUMEHTAIBHBIMU
cpenctBamu, GOPMYTUPYS TII€NIb HCCIECIOBAaHUS, AHAIM3UPOBATH TOJyYCHHBIC
pe3yibTaThl U J€JIaTh BHIBOIBI,

yMEHHUE Y4YacTBOBaTb B y4e€OHO-HCCIIEIOBATEILCKON padOTe MO OMOJIOTHH,
9KOJIOTUW W MEIUIIMHE, MPOBOJAMMON Ha 0a3e IIKOIBHBIX HAYYHBIX OOIIECTB, U
nyOMUYHO  TPENCTaBIATH  MOJYYCHHBIC  pe3yJbTaThl Ha  YUYEHWYECKHUX
KOH(DEpEeHIUSX;



YMCHHUEC OHLCHUBATL OTHUYCCKUC ACIICKTBI COBPCMCHHBIX I/ICCJ'ICI[OBaHI/Iﬁ B

o0jactu  OMONOTMM W MEIUUUHBI  (KJIOHUPOBAaHUE,  HCKYCCTBEHHOE
OIJIOIOTBOPEHUE, HAIIPABIEHHOE M3MEHEHHE I'€HOMa U CO3/IaHUE TPAHCI€HHBIX
OpraHUu3MOB);

YMEHHE OCYIIECTBISATh OCO3HAHHBIM BBIOOp Oyayuied mnpodeccuoHanbHON
JEeSITeIbHOCTH B 00JIaCTH OMOJIOrMH, MEAUIMHBI, OMOTEXHOJIOTHUH, BETCPUHAPHH,
CEJIbCKOTO XO3SIMCTBA, MUILEBOM MPOMBIIUIEHHOCTH, YIIIyOJIATh MO3HABATEIbHBIN
MHTEpPEC, HAIPaBJICHHBIM HA OCO3HAHHBIA BBHIOOP COOTBETCTBYIOLIEH Tpodeccun u
IPOJOJDKEHHE OHOJOrMYecKoro oOpa3oBaHMs B  OpPraHu3alUsX CpPEIHEro
po(heCCHOHATBFHOTO U BBICIIET0 00pa30BaHUsI.

[TpenmeTHbIe pe3yabTaThl OCBOeHUsS ydyeOHoro npeamera «buonorus» B 11
Klacce NOJKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTh 3HAHMM O MeCTe€ U PO OHUOJIOTUHM B CHUCTEME
€CTECTBEHHBIX HayK, B (DOPMHPOBAHUHM COBPEMEHHOM €CTECTBEHHO-HAyUYHOU
KapTHUHBl MHpa, B TO3HAHWM 3aKOHOB NPUPOJBI M PEIICHUH SKOJIOTHUYECKHX
npobjieM 4YeloBe4YecTBa, a TakXKe B PEIIEHUH BOINPOCOB PALMOHAIBHOIO
IPUPOAOIIOIB30BaHUSA, U B (DOPMUPOBAHUH IIEHHOCTHOT'O OTHOIIECHMS K MPUPOJIE,
00IIECTBY, YEJIOBEKY, O BKJIaJ€ POCCUICKUX U 3apyO€KHBIX YUEHBIX-OMOJIOTOB B
pa3BuUTHE OUOJIOTUH;

YMEHHUE BIIAJIETh CUCTEMOM OHMOJOTMYECKMX 3HAHUW, KOTOpas BKJIIOYAET
onpejeNeHuss M MOHMMAaHME CYIIHOCTH OCHOBOIOJAraroluX OHOJIOrHYEeCKUX
TEPMUHOB M TMOHATHM (BHI, 3KOCUCTeMa, Ouocdepa), OHONOrHUYECKHUE TEOpUU
(aBomouronHas teopust Y. JlapBuHA, CUHTETUYECKAs] TEOPHS IBOJIIOIMM), YUCHUS
(A. H. CeBepuoBa — 0 nyTsx 1 HanpasieHusx 3Boitouuu, B.M. Bepnaackoro — o
ouocdepe), 3akoHbl (TeHeTHueckoro paBHoBecus [[x. Xapaum m B. BaiinbGepra,
3apoasimieBoro cxoiactea K. M. bopa), npaBuna (mMunumyma HO. JluGuxa,
HKOJIOTHYECKON MHUpaMHJIbl DHEpPrum), runore3nl (runoresa «vupa PHK» V.
['unbepra);

YyMEHUE  BJIAAE€Th  OCHOBHBIMM  METOJAaMU  HAYyYHOIO  IIO3HAHUA,
UCIIOJIb3YEMBIMU B OMOJIOTUYECKUX UCCIIEI0OBAHUSAX KUBBIX 00OBEKTOB U HKOCUCTEM
(onucaHue, U3MepeHue, HaOJNIOJCHHE, SKCIEPUMEHT), CIocOo0aMu BBISBICHUS U
OIICHKH aHTPOIIOT€HHBIX U3MEHEHUH B IPUPO/IE;

YMEHUE BBIJICHATh CYIIECTBEHHbIE NPU3HAKU: BHJIOB, OHOI€OLIEHO30B,
IKOCHCTEM M Ouocdepbl, CTaOWIM3UPYIOLIETO, ABMKYIIETO U Pa3pbIBAIOLIETO
€CTECTBEHHOT'O otbopa, AJUTONAaTPUYECKOIO " CUMIIaTPUYECKOTO
BUI000pa30BaHus, BIAUSHUS JABMKYLIUX CHJI SBOJIOLUU HA reHOGOH/I MOMYJISLNH,
IPUCHIOCOOJIEHHOCTH OPraHu3MOB K cpejlie OOMTaHUs, YepeJOBaHUsl HANpPaBICHUN
IBOJIIOLIMH, KPYTOBOPOTA BEIIECTB M IOTOKA SHEPTUU B SKOCUCTEMAX;



yMEHUE YCTaHABIMBATh B3aWMOCBS3M MEXKIY TPOIECCAMU DBOJIOINH,
JBYDKYIIUMH CHJIAMU aHTPOIIOT€HE3a, KOMIOHEHTAMU PAa3JIMYHBIX JKOCHUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YyMEHUE  BBIABISITH  OTJIMYMTEIbHBIC  TPU3HAKKM  JKUBBIX  CHCTEM,
MPUCIIOCOOJICHHOCTh BUJIOB K cCpejie 0OuTaHus, aOMOTUYECKUX U OMOTHYECKHUX
KOMITOHEHTOB ~ JKOCHCTEM, B3aWMOCBSI3€d  OpPraHW3MOB B  COOOIIECTBaX,
AHTPOITOIE€HHBIX U3MEHEHUN B DKOCUCTEMAX CBOEU MECTHOCTH;

YMEHUE UCIO0JIb30BaTh COOTBETCTBYIOIIUE aAPTYMEHTHI, OHOJIOTMYECKYIO
TEPMUHOJIOTHIO ¥ CHMBOJIMKY JIUIS J0Ka3aTeIhCTBAa POJCTBA OPraHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYII, B3aUMOCBSI3U OPTAaHU3MOB U CPEJIbl OOWTAHMS, EAMHCTBA
YEJIOBEUECKHX pac, HEOOXOJUMOCTH COXPAaHEHHS MHOTOo00Opa3usi BHUIOB U
HKOCUCTEM KaK YCIOBHS COCYIIECTBOBAHUS MPUPOIBI U YEITOBEUECTBA;

yMEHHUE pelIaTh OMOJIOTHYECKUE 3aa4U, BHISABISITH TPUUUHHO-CIIEICTBEHHbIE
CBSI3U MEXIY UCCIEAYEMBIMUA OMOJIOTMUYECKUMU TIPOLIECCAMH U SIBJICHUSAMHU, JIeTIaTh
BBIBOJIBI I TIPOTHO3BI HA OCHOBAHUY TIOJYYCHHBIX PE3yJIbTATOB;

YMEHHUE BBIMOJIHATh JIa0OpaTOpHBIE M MpaKTUYECKHe paboThl, COOII0IATh
npaBuiia Mpy padboTe ¢ yueOHBIM U JIaOOpaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3BI, MPOBEPATh HX OSKCIECPUMEHTAIBHBIMU
cpenctBamu, GOPMYJIUPYS IICNIb MCCICIOBAHUS, AaHAIM3UPOBATH TOJYyYCHHBIC
pE3yNbTATHI U ICTIATh BHIBOIBL;

YMEHHUE Y4YacTBOBaTh B y4E€OHO-HCCIIEIOBATEILCKONH pabOTe MO OMOJIOTHH,
HKOJIOTUU W MEJUIIMHE, NMPOBOAUMON Ha 0a3e HIKOJBHBIX HAYYHBIX OOIIECTB, U
nyOJUYHO  TPENCTaBIATH  TOJYYCHHBIC  pe3yJbTaThl HAa  YYEHHYECKHX
KOH(pEpEeHIINSX;

yMEHHUE OIEHMWBATh THUIMOTE3bl M TEOPUH O MIPOUCXOXKICHUH KU3HU, YEJIOBEKa
U YENOBEYECKUX pac, O MPUUYMHAX, MOCIEICTBUIX U CHOCO0aX MpeoTBpPAIECHUS
rii00aabHbIX K3MEHEHUH B Onocdepe;

YMEHHE OCYIIECTBISATh OCO3HAHHBIM BBIOOp Oyayuied mnpodeccuoHanbHON
NESATETHLHOCTH B 00JIACTH OMOJIOTHH, SKOJIOTHH, IPUPOIOTIONH30BAHUS, METUITUHBI,
OMOTEXHOJIOTUM, TICUXOJOTUU, BETEPUHAPHH, CEIHCKOTO XO35SWUCTBA, MHUIIEBON
IPOMBIIIVICHHOCTH, YIIyOJIATh TO3HABATENbHBIA HHTEPEC, HaINpaBJICHHBIM Ha
OCO3HAHHBIA  BHIOOP  COOTBETCTBYIOIIEH  Mpodeccud ©  MPOJOJDKCHUE
OMOJIOTUYECKOTO O00pa30BaHUs B OPTaHU3AIUAX CPEAHETO MPOPECCHOHAIBHOTO U
BBICIIET0 00pa30BaHUsI.



TEMATHUYECKOE IINTAHUPOBAHUE C YKAZAHUEM KOJINYECTBA YACOB, OTBOANUMBbIX HA
OCBOEHMUE KAXKJI0M TEMbBI

10 KUIACC

Ne i/

10

HaumeHoBaHue pa3ie/ioB U TeM
MPOrpamMMsl

buonorus kak Hayka

JKuBBIe cuCTEeMBI T MIX N3yUCHUC

Bbuomnorus knerku

Xumudaeckast opraHu3anus KJICTKH

CtpoeHue U QyHKIMH KIETKH

OOMeH BellecTB U MpeBpallleHne YHEPTHH B
KJIETKE

HacnexncrBennast unpopmanus u
peanuzanus €€ B KIIETKE

JKU3HEHHBIN 1K KIETKU

Crpoennie U pyHKIUU OPraHU3MOB

Pa3MHOXeEHME U pa3BUTUE OPTaHU3MOB

KoaunuecTBo yacoB

Bcero

17

KonTposabHbie
padoThI

IIpakTnyeckue
padoThI

0.5

0.5

1.5

1.5

DJIEeKTPOHHbIE

(uudpossbie)
oOpa3oBaTe/ibHbIE

pecypchl

Bubanoteka LLOK
https://m.edsoo.ru/7f41c29

Bubanoteka LLOK
https://m.edsoo.ru/7f41c29

Bubanoteka LLOK
https://m.edsoo.ru/7f41c29

Bubnnoteka LLOK
https://m.edsoo.ru/7f41c29

Bubnnoteka LLOK
https://m.edsoo.ru/7f41c29

Bubnnoteka LLOK
https://m.edsoo.ru/7f41c29

Bubnnoteka LLOK
https://m.edsoo.ru/7f41c29

Bubanoteka LLOK
https://m.edsoo.ru/7f41c29

Bubanoteka LLOK
https://m.edsoo.ru/7f41c29

Bubanoteka LLOK




11

12

13

14

15

16

17

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

I'enetuxa — HayKa O HAaCJICACTBCHHOCTHU U
HU3MCHYHUBOCTU OPTaHNU3MOB

3aKOHOMCpHOCTI/I HaCJICACTBEHHOCTH

3aKOHOMCpHOCTI/I U3MCHYHNBOCTH

I'eneTuka yenoBeka

Cenexuusi OpraHu3MoB

brorexHoIorus ¥ CUHTETUYECKAST OMOJIOT U

PesepBHOE Bpems

10

102

0.5

0.5

13

https://m.edsoo.ru/7f41c29

Bubanorteka LLOK
https://m.edsoo.ru/7f41c29

Bubnnoteka LLOK
https://m.edsoo.ru/7f41c29

Bubanorteka LLOK
https://m.edsoo.ru/7f41c29

Bubanoteka LOK
https://m.edsoo.ru/7f41c29

Bubnanoteka LLOK
https://m.edsoo.ru/7f41c29

Bubnnoteka LLOK
https://m.edsoo.ru/7f41c29

Bubnnoteka LLOK
https://m.edsoo.ru/7f41c29




11 KIIACC

Ne i/

10

11

HaumenoBaHue pa3ie/ioB U TeM
NMPOrpamMMbl

3apoxACHUE U PA3BUTHE IBOIOIMOHHBIX
MIpEACTABICHUI B OMOJIOTUH

MukposBosronus 1 €€ pe3yJIbTaThl

MakposBounronus 1 €€ pe3ysbTaThl

[IpoucxoxaeHue u pa3BUTHE )KU3HU Ha
3emite

Hponcxomneﬂne YCJIOBCKA — AaHTPOIOI'CHE3

DKoJIorug — HayKa O B3AUMOOTHOHICHUAX
OpTraHnu3MOB U HAAOPIraHU3MCHHBIX CUCTCM
C OKpYXaIoIEei cpeaon

Opranu3mesl 1 cpefa oOuTaHus

DKOJIOTHUS BUJIOB U MOIMYJISIUAN

DKOoJIOrus cOO0IECTB. DKOJIOTHUECKUE
CUCTCMBI

buocdepa — rmobanbHast SKocucTemMa

YesnoBek U OKpy’Karolas cpea

KoanuecTBo 4acoB

Bcero

14

15

10

12

KonTpoJbHbIe
padoThI

IIpakTHyeckue
padoThI

1.5

0.5

1.5

0.5

0.5

DJIeKTPOHHbIE
(undpossbie)
o0pa3oBaTte/ibHbIE

pecypcbl

Bubanoteka LLOK
https://m.edsoo.ru/7f41cc7
Bubanoteka LLOK
https://m.edsoo.ru/7f41cc7

Bubanoteka LLOK
https://m.edsoo.ru/7f41cc7

Bubanoteka LLOK
https://m.edsoo.ru/7f41cc7

Bubanoteka LLOK
https://m.edsoo.ru/7f41cc7

Bubanoteka LLOK
https://m.edsoo.ru/7f41cc7

Bubnanoteka LLOK
https://m.edsoo.ru/7f41cc7

Bubanoteka LLOK
https://m.edsoo.ru/7f41cc7

Bubanoteka LLOK
https://m.edsoo.ru/7f41cc7

Bubnnoteka LLOK
https://m.edsoo.ru/7f41cc7

Bubnnoteka LOK



https://m.edsoo.ru/7f41cc7

Bubanoteka LLOK
https://m.edsoo.ru/7f41cc?

12 PesepBHOE Bpems 8

OBIIEE KOJIMYECTBO YACOB IIO ITIPOTPAMME 102 0 7.5






IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosaunuyectBo 4yacos JIEKTPOHHBIE N (ppoBbIE
Ne Jara oOpa3oBaTejibHbIE
n/n Tema ypoxa KonTpoabubie | [lpakTuueckue M3Y4YeHHsl | pecypehbl
Bcero Yy
padoThbI padoThl
buonorus kak KOMIUIEKCHas HAyKa U
1 KaK 9aCTh COBPEMEHHOT0 00IIEeCTBa 1 POIII
https://resh.edu.ru/subject/5/10/
2 JKuBrle cucTeMBbl U UX CBOMCTBA 1 https://resh.edu.ru/subject/5/10/
VYpoBHEBast OpraHu3alus KUBbIX )
3 CHCTEM 1 https://resh.edu.ru/subject/5/10/
Wcropust OTKPHITUS U U3YUEHUS )
4 xrerkn. Knerounas teopus 1 https://resh.edu.ru/subject/5/10/
MeTonasl MOJIEKYJIIPHON U KJIETOYHON
OHMOJIOT .
[TpakTuueckas pabora «3yueHue
5 METOJIOB KJICTOYHOH OHosIoruu 1 0.5 https://resh.edu.ru/subject/5/10/
(xpomatorpadus, snextpodopes,
mudhepeHIranTbLHOe
uentpudyruposanue, [TLP)»
6 XUMHUYECKHUH COCTaB KIIETKU 1 https://resh.edu.ru/subject/5/10/
MuHepasibHbI€ BEIIECTBA KIETKHU, UX )
7 GHOTOrHYECKas POTTh 1 https://resh.edu.ru/subject/5/10/




OpraHnyeckue BeniecTBa KISTKH —
oenku. Jlaboparopnas pabota
«O0Hapyx)eHue OCJIKOB C ITOMOIIIBIO
Ka4eCTBEHHBIX PEAKIIHID»

0.5

https://resh.edu.ru/subject/5/10/

CgoiicTBa, K1accupuKanys u
¢byHKIMN O6eIKOB

https://resh.edu.ru/subject/5/10/

10

OpFaHI/I‘IeCKI/IC BCIIECTBA KIICTKHU —
YIJI€BOABI

https://resh.edu.ru/subject/5/10/

11

OpFaHI/I‘IeCKI/IC BCIIECTBA KIICTKHU —
JIUIIUABI

https://resh.edu.ru/subject/5/10/

12

Hyxkneunoseie kucnotel. JJTHK u
PHK. JIaGoparopnas pabota
«MccnenoBanre HYKJIEUHOBBIX
KHCTIOT, BBIJICTICHHBIX U3 KIETOK
pa3IMYHBIX OPTAaHU3MOBY

0.5

https://resh.edu.ru/subject/5/10/

13

Crpoenne u pynkuuu ATO.
Hpyrue nykneosuarpudochats
(HT®)

https://resh.edu.ru/subject/5/10/

14

CexsennpoBanue [JHK. Merozsl
T€HOMUKHU, TPAHCKPUIITOMUKH,
MPOTEOMUKH

https://resh.edu.ru/subject/5/10/

15

MeToabl CTpyKTypHOU OHOJIOTHH

https://resh.edu.ru/subject/5/10/

16

Tunel knetok. [Ipokaprornueckas
KIIETKA

https://resh.edu.ru/subject/5/10/




17

CrpoeHune 3yKapuoTHYECKOM KIIETKH.
[TpakTuyeckas padora «M3yueHue
CBOICTB KJIETOYHON MEMOpaHbI»

0.5

https://resh.edu.ru/subject/5/10/

18

[ToBepXHOCTHBIN anmapaT KJIETKU

https://resh.edu.ru/subject/5/10/

19

OpnHoMeMOpaHHbIE OPraHOU/IbI
kietku. [Ipaktuyeckas pabora
«M3yueHne ABUKEHHS IUTOILIa3Mbl

0.5

https://resh.edu.ru/subject/5/10/

B paCTUTCIIBHBIX KJICTKAX»

20

[TomyaBTOHOMHBIE OPTaHOHIBI
KJIETKU: MUTOXOH/IPHH, TUTACTHIBI.
Jlaboparopnas pabota
«HMccnenoBanue mia3Moun3a u
JIeTIIa3MOJIN3a B PACTUTEIIBHBIX
KJIETKax»»

0.5

https://resh.edu.ru/subject/5/10/

21

HeMeM6p AHHBIC OpTraHONU bl KIICTKU

https://resh.edu.ru/subject/5/10/

22

Crpoenne U pyHKIUH sIpa

https://resh.edu.ru/subject/5/10/

23

CpaBHHTEIbHAS XapaKTEPUCTHUKA
KJIETOK 3yKapHoT. JlabopaTopHas
pabota «M3y4yeHue cTpoeHus KJIeTOK
Pa3INYHBIX OPIaHU3MOBY

0.5

https://resh.edu.ru/subject/5/10/




24

AcCUMUISAIMS U TUCCUMMIIALINAS —
JIBE€ CTOPOHBI MeTabonu3Ma. Turbl
obmena BemecTB. JlaboparopHas
pabota «/3yueHune KaTaqTuTHIeCKOn
AKTUBHOCTH ()EpMEHTOB (Ha IpUMEpE
aMUIIa3bl WK KaTanasbl)»

https://resh.edu.ru/subject/5/10/

25

DepMEHTATUBHBIA XapaKTeP peaKIMil
KJIETOYHOTO METa0oau3Ma.
JlaGopaTtopnas paborta «3yuenue
(bepMEHTaTUBHOTO PACHICTICHUS
MEPOKCHIa BOJOPO/Ia B PACTUTEIBHBIX
Y )KUBOTHBIX KJIETKaX»

0.5

https://resh.edu.ru/subject/5/10/

26

benku-akTuBaTopsl U
OETKUMHTUOUTOPBI

https://resh.edu.ru/subject/5/10/

27

ABTOTpOGHBIN THIT 0OMEHA BEIIECTB

https://resh.edu.ru/subject/5/10/

28

dorocuuTes

https://resh.edu.ru/subject/5/10/

29

Xemocunres. Jlaboparopnas pabota
«CpaBHeH#He nporeccoB hoTocuHTE3a
U XeMOCHHTE3a»

0.5

https://resh.edu.ru/subject/5/10/

30

AHas’poOHBIE OpraHu3Mbl. Buisr
opoxenusi. JlaboparopHnas pabora
«CpaBHEHHE TTPOIIECCOB OPOKEHUS U
JIBIXaHUSD)

https://resh.edu.ru/subject/5/10/




AspoOHBIE OpraHU3MBI. DTaIbl

31 SHEPIETHIECKOro OOMeHa https://resh.edu.ru/subject/5/10/
DHeprus MeMOPaHHOTO TPaIueHTA

32 npotoHoB. Cunre3 AT®: pabora https://resh.edu.ru/subject/5/10/
npoToHHON AT®-cuHTa3bI

33 Peaknuum MaTpU4HOIrO CUHTE3a https://resh.edu.ru/subject/5/10/
TpaHckpunuus — MaTpUYHBIA CHHTE3

34 https://resh.edu.ru/subject/5/10/
PHK

35 TpaHcsius u e¢ 3Tanbl https://resh.edu.ru/subject/5/10/
KoaupoBanue amuHokuciaor. Ponp _

36 pHGOCOM B GHOCHHTe3€ Geka https://resh.edu.ru/subject/5/10/
Opraausanys reHomMa y mpoKapuoT 1 _

37 SYKapHOT https://resh.edu.ru/subject/5/10/
MonekynspHblie MeEXaHU3MBI _

38 SKCTIPECCHHU TEHOB Y DYKAPHOT https://resh.edu.ru/subject/5/10/
Bupycsl — BHekseTOUHBIE (HOPMBI

39 KM3HH M OOJIMTaTHBIE TApA3HTHI. 0.5 https://resh.edu.ru/subject/5/10/
[TpakTuueckas padota «Co3naHue
MOJICJIA BUPYCa»
BupycHbie 3a001eBaHMS Y€I0BEKa, _

40 KHBOTHBIX, PACTEHHil https://resh.edu.ru/subject/5/10/
HanorexHosornu B OMOIOruu U _

41 MeIAIIHE https://resh.edu.ru/subject/5/10/

42 JKU3HEHHBIN UK KJIETKU https://resh.edu.ru/subject/5/10/




43 Marpuunsiii cuate3 JJHK https://resh.edu.ru/subject/5/10/
Xpomocowmel. JTabopartopHast pabota

44 «M3y4eHne XxpoMOCOM Ha FOTOBBIX 0.5 https://resh.edu.ru/subject/5/10/
MUKpOIIpenapaTax»

45 Jlenenre KIeTKUu — MUTO3 https://resh.edu.ru/subject/5/10/
Tunsl knetok. Kaprokunes u
nuTtokunes. JlaboparopHas padora

46 «HabmosieHre MATO3a B KIIETKaX 0.5 https://resh.edu.ru/subject/5/10/
KOHYMKA KOpEIIKa JIyka (Ha TOTOBBIX
MHUKpOIIpenaparax )
Perynsius »kM3HEHHOTO IIUKJIa ,

47 KITETOK https://resh.edu.ru/subject/5/10/

48 OpranusMm Kak eJuHOE 11eJ10e https://resh.edu.ru/subject/5/10/
Txanu pacrenuii. JlJabopaTopHas

49 pabota «M3yueHue TKaHeH pacTeHMID 0.5 https:/resh.edu.ru/subject/5/10/
TkaHU )KMBOTHBIX U Y€JIOBEKA.

50 Jlaboparopras pabota «HM3yyenue 0.5 https:/resh.edu.ru/subject/5/10/
TKaHEW KUBOTHBIX»
Oprassl. Cucrempl  OpraHos.

51 Jlabopatopnas pabora «Hsydenne 0.5 https://resh.edu.ru/subject/5/10/
OpTaHOB I[BETKOBOTO PACTECHUS

52 Ornopa Tena opraHu3mMoB https://resh.edu.ru/subject/5/10/

53 JIBM>KE€HHE OPraHU3MOB https://resh.edu.ru/subject/5/10/




54 IIuranue opraHu3smMoB https://resh.edu.ru/subject/5/10/
ITuTaHue MO3BOHOYHBIX )KUBOTHBIX.

55 [umeBapuTebHas CHCTEMA YCIIOBCKa https://resh.edu.ru/subject/5/10/
56 JIpIxaHue opraHu3smMoB https://resh.edu.ru/subject/5/10/
JIpIxaHue MO3BOHOYHBIX )KMBOTHBIX U _

57 YenoBeKa https://resh.edu.ru/subject/5/10/
58 TpaHcnopT BelECTB y OpraHu3MOB https://resh.edu.ru/subject/5/10/

KpoBeHOCHas cuctema o3BOHOYHBIX
59 JKUBOTHBIX H HCIIOBCKA https://resh.edu.ru/subject/5/10/
60 Briaenenue y opranu3smon https://resh.edu.ru/subject/5/10/
61 3amuTa y OpraHu3MoB https://resh.edu.ru/subject/5/10/
62 MMMyHHas cucTeMa 4eaoBeKa https://resh.edu.ru/subject/5/10/
Pa3znpaxxuMocTs 1 peryssanns y _
63 OpTaHH3MOB https://resh.edu.ru/subject/5/10/
I'ymopanbHas perysnus u
64 SHIOKPUHHAA CHCTEMA )KMBOTHBIX U https://resh.edu.ru/subject/5/10/
4eJI0BEKa
65 @opMBbl pa3MHOXKEHHS OPTaHU3MOB https://resh.edu.ru/subject/5/10/
66 [TonoBoe pa3MHOKEHUE https://resh.edu.ru/subject/5/10/

67

Meriios

https://resh.edu.ru/subject/5/10/




68

'amerorenes.  OOpa3oBanue U
pPa3BUTHC IIOJIOBBIX KJICTOK.
JlaGopaTtopHnas pabota «3yuenue

0.5

https://resh.edu.ru/subject/5/10/

CTPOCHHUA IMOJIOBBIX KJICTOK Ha
TFOTOBBIX MUKpOIIpCIIapaTax»

69

I/IH,I[I/IBI/II[yaJ'IBHOC Pa3BUTHUC
OpTraHU3MOB — OHTOI'CHE3

https://resh.edu.ru/subject/5/10/

70

3akazKa OpraHoOB U TKaHEH U3
3ap0IH)IHICBI)IX JINCTKOB

https://resh.edu.ru/subject/5/10/

71

Poct 1 pa3BuTHE )KUBOTHBIX.
Jlaboparopnas paboTa «BrisBicHHE
MPU3HAKOB CXOJICTBA 3aPO/IBIIICH
IIO3BOHOYHBIX KUBOTHBIX»

0.5

https://resh.edu.ru/subject/5/10/

72

Pa3MHOKEHME U pa3BUTHE PACTCHUIA.

JlabopaTtopnas pabora «CtpoeHue
OpPTraHOB Pa3MHOKEHUS BBICIIIUX
pacTeHuin»

0.5

https://resh.edu.ru/subject/5/10/

73

I/ICTOpI/IH CTAHOBJICHUSA U PA3BUTHA
TCHCTUKH KaK HAayKHU

https://resh.edu.ru/subject/5/10/

74

OCHOBHBIE IOHATHSI U CUMBOJIBI
reretuku. JlaboparopHas pabota
«/Ipo3oduna kak 0ObEKT
TeHETUYECKUX HUCCIICIOBAHUID

0.5

https://resh.edu.ru/subject/5/10/




3aKOHOMEPHOCTH Hacle10BaHUs
npu3HakoB. MoHOTHOpUAHOE

ckpeuuBanue. [Ipaktuueckas pabora

75 "U3ydeHne pesybTaToB 0.5 https://resh.edu.ru/subject/5/10/
MOHOTHOPHIHOTO CKPEIUBAHUS Y
npo3oduib”
LuTomorunyeckre OCHOBBI _

76 MOHOTHOPHJTHOTO CKPEIIHBAHHS https://resh.edu.ru/subject/5/10/
AHanu3upyolee CKpeluBaHue. _

77 https://resh.edu.ru/subject/5/10/
HenosnHnoe nomuHnpoBanue
JurubpunHoe ckpeniuBaHue.
[TpakTuueckas pabora «3yueHue _

78 PE3yJIbTATOB AUTHOPH/IHOTO 0.5 https://resh.edu.ru/subject/5/10/
CKPEIIUBAHUA Y IPO30(DUITBDY
[InTOIOrNYECKUE OCHOBBI _

79 JUrHOPHIHOTO CKPEITHBAHIS https://resh.edu.ru/subject/5/10/
ClieIUIeHHOE HACIEIOBAaHUE _

80 MPH3HAKOB https://resh.edu.ru/subject/5/10/
XpoMOCOMHasi TEOpHst _

81 HACIIE(CTBEHHOCTH https://resh.edu.ru/subject/5/10/

82 I'eneTnka mosna https://resh.edu.ru/subject/5/10/

83 I'enoTHn Kak 1eJI0CTHAS CUCTEMA https://resh.edu.ru/subject/5/10/
I'eHeTMYECKUI KOHTPOJIb Pa3BUTH .

84 https://resh.edu.ru/subject/5/10/

paCTeHHﬁ, JKHUBOTHBIX U YCJIOBCKA




85

N3MeHUHnBOCTH MTPU3HAKOB. BHibl
U3MEHYHUBOCTH

https://resh.edu.ru/subject/5/10/

86

MonudukanroHHas H3MEHYHBOCTh

https://resh.edu.ru/subject/5/10/

87

BapuanoHHBIi psig U BapuallMOHHAs
KpHUBasl.

Jlaboparopras padboTa
«HMccnenoBanne 3aKOHOMEPHOCTEN
MOJUGUKAIIMOHHON U3MEHUYUBOCTH.
ITocTpoeHne BapuallMOHHOIO psifa U
BAPUALMOHHON KPUBOI»

0.5

https://resh.edu.ru/subject/5/10/

88

I'eHoTHIIMUECKAs N3MEHUUBOCTD.
KoMOnHaTHBHAs U3MEHYHBOCTH

https://resh.edu.ru/subject/5/10/

89

MyTanuoHHast "3MEHYHUBOCTb.
[TpakTuyeckas padora «MyTtanuu y
Ipo30(huisl (Ha TOTOBBIX
MUKpOIIpenaparax)»

0.5

https://resh.edu.ru/subject/5/10/

90

3aKOHOMepHOCTI/I MYTAallMUOHHOI'O
mnpomnecca. ONHUTeHeTUKA U
OIIMI'CHOMUKA

https://resh.edu.ru/subject/5/10/

91

I'enetuka yenoseka. IIpaktuyeckas
pabota «CocTaBieHHe U aHAIIN3
POAOCIIOBHOM

0.5

https://resh.edu.ru/subject/5/10/

92

MeToabl METUITMHCKON T€HETUKHU

https://resh.edu.ru/subject/5/10/




93

3HauyeHne MEIUIIMHCKON T€HETUKHU B
MPEAOTBPAIEHUH U JICUCHUH
reHeTHYECKUX 3a00JI€BaHNN YETIOBEKA

https://resh.edu.ru/subject/5/10/

94

OCHOBHBIC TIOHSTHS CEJICKIIHH.
JlaGopaTtopHnas paborta «3yuenue
COPTOB KYJIETYPHBIX PACTCHHUHA U
MOPO/] TOMAIITHUX KHBOTHBIX)

0.5

https://resh.edu.ru/subject/5/10/

95

Metoapl CENeKIIMOHHONW paloTHI.
JlaGoparopnast pabora «M3yuenue
METOJIOB CENIEKIIUN PACTEHUI

0.5

https://resh.edu.ru/subject/5/10/

96

JIOCTH>KEHMS CEJIEKIIMN PACTEHUHN 1
*KUBOTHBIX. [IpakTiueckas padbora
«IIpuBuBKa pacTeHHI»

https://resh.edu.ru/subject/5/10/

97

CoxpaHeHue, n3y4eHue u
UCTIOJIb30BaHUE TEHETUYECKUX

pecypcoB

https://resh.edu.ru/subject/5/10/

98

buortexHooryus Kak Hayka U OTpaciib
IIPOU3BOJCTBA.

[IpakTuueckass pabora «U3yuyeHue
00BEKTOB OMOTEXHOIOT U

0.5

https://resh.edu.ru/subject/5/10/

99

OcHoBHbIE HaIlpaBJICHUS
CHHTETHYECKOHN OMOI0THU

https://resh.edu.ru/subject/5/10/

100

XpOMOCOMHaH W ICHHAs1 WHKCHCPUS

https://resh.edu.ru/subject/5/10/

101

MeI[I/IL[I/IHCKI/Ie OHMOTEXHOJIOTHH

https://resh.edu.ru/subject/5/10/




PeszepBHbiii ypok. [ToBTOpeHue,

102 | 0606IIeH e, CHCTEMATH3AIIS 3HAHUH KOHpT:;;TZHa” hitps://resh.edu.ru/subject/5/10/
OBIIEE KOJIMYECTBO YACOB 10
102 0 13.5

[NPOTPAMME




11 KIIACC

KoauuecTBO 4acoB

Ne Tema VDoKa Hara DJIeKTPOHHbBIE N (ppoBbIE
n/n P B Kontpoaenbie | IpaxTuieckue U3y4eHusi = oOpa3oBaTe/IbHbIE pecypchl
cero padoThI padoTshI

DBosroMOHHAs Teopust Y. PO

I JapBuHa I https://resh.edu.ru/subject/5/11/
JIBMOKyIIIME CHITBbI 3BOJIFOIIMU BUI0B PoLU

2 o Y. Jlapeuny 1 https://resh.edu.ru/subject/5/11/
Boprba 3a cymecTBoBanue,

3 €CTECTBEHHBIN U UCKYCCTBEHHBIN 1 PILU
ot60p https://resh.edu.ru/subject/5/11/
DopMUPOBAHNE CUHTETUYECKON PO

4 TEOPHU SBOJIFOLINHU 1 https://resh.edu.ru/subject/5/11/
DTanbl HBOIIOIIMOHHOTO Mpolecca:

5 MHUKPO3BOIIOLHUS U MAKPOIBOJIOLIHS 1 PIW

https://resh.edu.ru/subject/5/11/

[MonmynAauus — sneMeHTapHas PaLl

6 €IMHUIIA 3BOJIIOLINA ! https://resh.edu.ru/subject/5/11/
3aKOH T€HETHYECKOTO PaBHOBECHS
JIx. Xapau, B. Baitn6epra.
JlaGopaTopHnas pabota PSLL

7 1 0.5

«BrIsgBIIeHNE U3MEHYMBOCTH Y
0co0ell 0IHOTO BUIA»

https://resh.edu.ru/subject/5/11/




DnemeHTapHbIe (HaKTOPHI IBOJIOLIUN

PoL

apoMoph030B U UANOATANITAIINNA Y
pacTeHUi U )KUBOTHBIX)

8 https://resh.edu.ru/subject/5/11/
9 Dddekt ocnoBarens. dpdekr P3LL
OyTBUTIOYHOTO TOPJIBIIIKA https://resh.edu.ru/subject/5/11/
Murpauuu. M30a0uu nOMyJIAui:
10 reorpaduyeckas, OnoIoruIecKast PILL
https://resh.edu.ru/subject/5/11/
EctectBennsIit oTO0p —
11 HaMpPaBIAIOMUN (AKTOP IBOIIOIUH PILL
https://resh.edu.ru/subject/5/11/
3 P3LL
12 Iomosoit ot60p https://resh.edu.ru/subject/5/11/
[TpucrocoOIeHHOCT OPTaHU3MOB
KaK pe3yJbTaT MUKPOIBOJIIOLIHH.
3 JlaGopaTtopHnas paborta «3yuenue 05 PSLL

https://resh.edu.ru/subject/5/11/




[Tpumeps! npucniocobsieHu y
OpraHU3MOB: MOP(OIOTUIECKHE,
¢bu3noIorNUecKue,
OHMOXMMUYECKUE, TOBEICHUYECKHE.

PaLW

14 0.5
JlaGopaTopHnas pabota https://resh.edu.ru/subject/5/11/
«IIpucnocobyieHnst OpraHu3MOoB 1
MX OTHOCHUTEIbHAS
11e7IECO00Pa3HOCTHY
Bun, ero kpurepuu u CTpyKTypa.
s JIaGoparopHas pabota 0.5 PaLW
«CpaBHeHue BHJIOB o ’ https://resh.edu.ru/subject/5/11/
MOP(}OTOTHIECKOMY KPHTEPHIO)
PO
16 Crpykrypa Bua https://resh.edu.ru/subject/5/11/
Bunoo6pa3oBanue kak pe3yiabTar PaLl
17 MHUKPO3BOIIOLUN https://resh.edu.ru/subject/5/11/
CBs3b MMKPOIBOJIIOLMH U PaLL
18 AMUAESMHUOIOTHHI https://resh.edu.ru/subject/5/11/
Makpo3Bostronus.
PO
19 ITameoHTOIOrMYECKHE METO I
https://resh.edu.ru/subject/5/11/
M3YUYEHHUS SBOJIIOLUN
0 Bbuoreorpadudeckne MeToab! P3LU

HU3Yy4YCHUS 5BOJIFOIINN

https://resh.edu.

ru/subject/5/11/




OMOpHOTIOTHYECKUE U
CPaBHUTEIBLHOMOP(HOIOTHUECKUE

PaUl

21
METOZBI H3Y"CHHA SBOIIONHI https://resh.edu.ru/subject/5/11/
MonekyIsspHO-T€HETUYECKUE,

OMOXMMUYECKUE U PILL

22
MAaTEMaTUYECKUE METO/IbI U3YUCHUS https://resh.edu.ru/subject/5/11/
3BOJIIOLUA
OO6mre 3aKOHOMEPHOCTH P3LL

23 3BOJIIOLINN https://resh.edu.ru/subject/5/11/
AJlanTUBHAS pagualus.

24 HepaBHoMepHOCTH TEMITOB PILL _
>BOJIIOLNH https://resh.edu.ru/subject/5/11/
Hayunsle runoressl PaLl

25 MIPOUCXOXKACHUS )KU3HU Ha 3emiie https://resh.edu.ru/subject/5/11/
JloHay4HbIe IpEACTABICHHS O PaLl

26 3apOXKIACHUU KUZHU https://resh.edu.ru/subject/5/11/
OcHOBHBIE 3Tallbl HEOPraHUYECKON PaLl

27 3BOJIIOIUHU https://resh.edu.ru/subject/5/11/

PaW

28 ['unotessl 3apoXKACHUS KUZHU

https://resh.edu.

ru/subject/5/11/




Hcropus 3emiu 1 METOABI €€
n3yuenus. JlabopaTopHas pabora

PoLW
20 «/3yueHnue u onucaHue 0.5 ]
HCKOTIAEMBIX OCTATKOB JIPEBHIX https://resh.edu.ru/subject/5/11/
OpPraHU3MOB»
HauanpHbie aTarns! opraHn4eckoin P3LL
30 3BOJIIOLINN https://resh.edu.ru/subject/5/11/
PoLW
31 JBOOLIS SyKAPHOT https://resh.edu.ru/subject/5/11/
OCHOBHBIE 3TaIlbl 3BOJTIOLUU
PacTUTENBLHOTO MHpA.
[IpakTuyeckas pabora «M3yuenue P3LL
32 T T 0.5
0COOEHHOCTEHN CTpOEHHUs PaCTCHUHN https://resh.edu.ru/subject/5/11/
Pa3HbIX OTIIEIOB»
OCHOBHBI€E dTaIlbl PBOJIIOIINU PO
33 JKMBOTHOTO MHUPa https://resh.edu.ru/subject/5/11/
DBOJIIOLMS )KUBOTHBIX.
[IpakTuyeckas padora «M3yuenune
34 0COOEHHOCTEH CTPOCHHUS 0.5 PILL _
TO3BOHOYHEIX JKHBOTHBIXY https://resh.edu.ru/subject/5/11/
35 Pa3BuTue xu3Hu Ha 3emiie 1o spam PO

u nepuoam

https://resh.edu.

ru/subject/5/11/




MaccoBble BEIMUPaHUS —

36 3KOJIOTUYECKHUE KPU3UCHI PIW _
MPOTILIOTO https://resh.edu.ru/subject/5/11/
CoBpeMEHHBIN IKOJIOTUYECKU T PO

37 KpHU3HC, €r0 0OCOOCHHOCTH https://resh.edu.ru/subject/5/11/
CoBpemeHHas cucrema PaLl

38 OPraHUYECKOr0 MPOLIIOrO https://resh.edu.ru/subject/5/11/
OCHOBHBIE CUCTEMATUYECKUE PaLl

39 TPYNIBI OPraHU3MOB https://resh.edu.ru/subject/5/11/
AHTPOIOJOTHS — HayKa O PO

40 YeJI0BEKE https://resh.edu.ru/subject/5/11/
Passutue npencrasieHuit o P3LL

41 MPOUCXOKAECHUU YETOBEKA https://resh.edu.ru/subject/5/11/
Mecto yenoBeka B CUCTEME
OpPraHUYECKOIr0 MHpA.

JlaGopatopHas pabota «3yuenue PILL

42 o 0.5
O0COOCHHOCTEH CTPOCHUS CKeNeTa https://resh.edu.ru/subject/5/11/
YeJI0BEKa, CBA3aHHBIX C
MPSMOXOXKICHUEM

PaLl

43 ABIKYIIME CHIIBL aHTPOIOTCHE3A https://resh.edu.ru/subject/5/11/
CooTHolIeHHEe OWOJIOTHYECKUX W

44 COLMAJIBHBIX daxTopos B PILL

aHTPOIIOTeHE3e

https://resh.edu.

ru/subject/5/11/




OCHOBHBIE CTaluu aHTPOIIOTCHE3a

PaLW

45 https://resh.edu.ru/subject/5/11/
4 ITaneoreneTnka u majaecoreHoMuKa PO
6 https://resh.edu.ru/subject/5/11/
47 DBOJIIOLMS COBPEMEHHOTO P3LWL
yeJIoBeKa https://resh.edu.ru/subject/5/11/
48 UYenoseueckue pachl. 0.5 P3LL
[IpakTuueckas padora «M3yueHnue https://resh.edu.ru/subject/5/11/
SKOJOTMUECKUX aJanTalun
YEeJI0BEKA»
49 MC)KI[I/ICI_II/IHJ'H/IHapHLIe METOBI PaLL
AHTPOIIOJIOTUU https://resh.edu.ru/subject/5/11/
50 3apoKJIeHUE U pa3BUTHE IKOJIOTUN P3LU
https://resh.edu.ru/subject/5/11/
MeToabI 3KOJIOTHH.
51 JlaboparopHast pabota «3yuenue 0.5 P
METOJI0B DKOJIOTUYECKUX ) https://resh.edu.ru/subject/5/11/
HUCCIIEIOBAHUI
5 3HadeHne JKOJIOTMYECKUX 3HAHUKA PaLWW
S JUIS 9eJIOBEKa https://resh.edu.ru/subject/5/11/
PO
53 Okonornyeckue pakTopsl

https://resh.edu.

ru/subject/5/11/




Abuotnueckue akropsr. CBET Kak
HKOJIOTHYECKUHN (PaKTOp.

PaLW

54 JlaGopaTopHnas pabota 05
«BBbIsIBIEHHE IPHCTIOCOGIEHHI https://resh.edu.ru/subject/5/11/
OpPraHU3MOB K BIUSHUIO CBETa»
AbGunotndeckue GakTopsl.
TeMneparypa Kak 3KOJIOTHYECKUI
tbakrop.
PoLW
55 JlaboparopHas paboTa 0.5 .
«BBISIBIICHHE TPHCTIOCOGEHHiT https://resh.edu.ru/subject/5/11/
OpPraHU3MOB K BIUSHUIO
TEMIEPATYPhD»
56 AOGuoTtnieckue (HakTopsl. P3LL
Bia)xHOCTB Kak 3KOJIOrH4eCKUN 0.5 https://resh.edu.ru/subject/5/11/
¢bakrop. JlaboparopHas paboTa
«AHaTOMHYECKHE 0COOEHHOCTH
pacTeHuii U3 pa3HbIX MECT
oOuTaHUS
57 C 0 P
PCIBL OOHTAHMSA OPraHU3MOB https://resh.edu.ru/subject/5/11/
58 5 PoLW
MOJIOTMHCCKNC PUTMbI https://resh.edu.ru/subject/5/11/
PaW
59 Xuznennsie GopMbI OpraHU3MOB

https://resh.edu.ru/subject/5/11/




PaUl

60 Brornieckue daxropsl https://resh.edu.ru/subject/5/11/
3HaueHne OMOTHYECKUX
B3aMMOJIEUCTBUHI JIJIst PILL

61
CYIIECCTBOBAaHHUS OPraHU3MOB B https://resh.edu.ru/subject/5/11/
cpene oouTaHus
OKOJIOTHYECKHUE XapaKTEPUCTUKN PaLl

62 MOy ISILUN https://resh.edu.ru/subject/5/11/

Y

OcCHOBHBIE TIOKA3aTEU TOMYJISIINN:
YHCJIEHHOCTD, INIOTHOCTD, PILL

63
BO3pacTHadA H I10JI0Bad CTPYKTypa https://resh.edu.ru/subject/5/11/
OcHOBHBIE TIOKA3aTEU TOMYJISIINN:
POXK1a€MOCTh, TPUPOCT, TEMIT PILL

64
pocTa, CMEPTHOCTB, MUI'DALHH https://resh.edu.ru/subject/5/11/
DKoJjoruyeckas CTpykTypa P3LL

65 MOy ISILUN https://resh.edu.ru/subject/5/11/

Y

JlnHamMuKa NOmyJISIUU U €¢ PO

66 EeTYIIALINS https://resh.edu.ru/subject/5/11/
pery

. Kpussie pocta uncieHHOCTH P3LL

MOy JIAIH. KpI/IBI)Ie BBIDKUBAaHU A

https://resh.edu.

ru/subject/5/11/




DKoyoruyeckas HAIIA BUJA.
JlaboparopHas paboTa

PaLl

68 0.5
«IIpucmocobieHus ceMsiH https://resh.edu.ru/subject/5/11/
pacTeHUM K pacCeeHUIO»
. PILL
69 Buy Kax CHCTeMa HOTyIAIHH https://resh.edu.ru/subject/5/11/
3aKOHOMepHOCTH IIOBEJICHUS U PO
70 MUTPALAI )KUBOTHBIX https://resh.edu.ru/subject/5/11/
Coo0I1116CTBO OPraHU3MOB — PaLU
71 OHOIIEHO3 https://resh.edu.ru/subject/5/11/
DKocucrema Kak OTKpbITast P3LU
72 cucTreMa https://resh.edu.ru/subject/5/11/
KpyroBopoT BemecTB 1 mOTOK PO
73 SHEPIrUU B SKOCUCTEME https://resh.edu.ru/subject/5/11/
OCHOBHBIE ITOKAa3aTEIN PaLW
74 3KOCHUCTEMBI https://resh.edu.ru/subject/5/11/
PaLL
75 OKOJIOTM1eCKHe THPaMH/IbL https://resh.edu.ru/subject/5/11/
H3menenus cooOmecTs — PaLL
76 CYKILIECCUU https://resh.edu.ru/subject/5/11/
[IpupoaHbie 3KOCUCTEMBI.
PaLL
77 DKOCHUCTEMBI 03€p U PEK.
. https://resh.edu.ru/subject/5/11/
DKOCHUCTEMBI MOPEN U OKEAHOB
78 [IpupoaHbie 3KOCUCTEMBI. PO




DKOCHCTEMBI TYH/P, JIECOB, CTEIICH,
IIyCTbIHb

https://resh.edu.

ru/subject/5/11/

PaW

79 AHTpPOINOTr€HHbIE SKOCUCTEMBI https://resh.edu.ru/subject/5/11/
VYpboskocucremsl. [IpakTrueckas

R0 pabota «3yueHue u onrcanue 0.5 PILL _
yPBOIKOCHCTEMBI https://resh.edu.ru/subject/5/11/
3aKOHOMEPHOCTH (POPMHUPOBAHUS

81 OCHOBHBIX B3aUMOJIECUCTBUN PILL .
OpTaHH3MOB B SKOCHCTEMAX https://resh.edu.ru/subject/5/11/
MexaHu3Mbl BO3AEHCTBUSA
3arpsi3HEHUH pa3HbIX TUIIOB Ha
CyOOpraHN3MEHHOM, PILL

82
OPraHM3MCHHOM, HOMYJITNOHHOM https://resh.edu.ru/subject/5/11/
Y 9KOCHCTEMHOM yPOBHSIX
buocdepa — obmiertanerapHas PaLU

83 obostouka 3emin https://resh.edu.ru/subject/5/11/
VYuenune B. U. Bepnaackoro o P

84 ouocdepe https://resh.edu.ru/subject/5/11/
3aKOHOMEPHOCTH CYLIECTBOBAHUS P3LU

85 ouocgepsl https://resh.edu.ru/subject/5/11/

26 KpyroBopoTsl BemiecTs u PO

OMOreOXNMHYCSCKUE TUKJIBI

https://resh.edu.

ru/subject/5/11/




30HAIBHOCTH OHOChEPHI.

PaUl

87 OcHOBHbIE OMOMBI CYIIH https://resh.edu.ru/subject/5/11/
28 . 5 PoL
YeToHmMEOCTE bHoCHepr https://resh.edu.ru/subject/5/11/
DKOJIOTUYECKNE KPUZUCHI U HX PoL
89 TIPUYUHBI https://resh.edu.ru/subject/5/11/
Bo3znelicTBue yenoBeka Ha P3LU
20 ouochepy https://resh.edu.ru/subject/5/11/
AHTponoreHHoe BO3J€HCTBHE Ha PaLL
91 paCTUTEIBHBIN U )KUBOTHBIN MU https://resh.edu.ru/subject/5/11/
) PaLl
9 Oxpana npupozE! https://resh.edu.ru/subject/5/11/
OCHOBHbIE IPUHIIUIIBI
93 YCTOMYMBOIO pa3BUTHUSA PIL .
YeTTOBEYECTRA H TIPHPO/IBI https://resh.edu.ru/subject/5/11/
PammmonansHOE
o4 MIPUPOJOIOIB30BaHUE U PILL
COXpaHeHNEe OHOTOTHYECKOro https://resh.edu.ru/subject/5/11/
pazHooOpa3zus 3emin
O0o01eHue no Teme
\ PoL
95 «MUKpPOIBOJIIONUSA U €€ ]
PE3YIHTATED https://resh.edu.ru/subject/5/11/
O06o00menue 1o Teme
96 «Makpo3BoJIOLUs U €€ PILL

pe3ynbTaTh»

https://resh.edu.ru/subject/5/11/




O06001IeHE 10 TEME

PaLl

97 «IIpoucxoxaeHue u pa3BUTHE 1 ]
SKI3HI Ha 3eMIey https://resh.edu.ru/subject/5/11/
O06001IeHE 10 TEME
98 11 1 PaLW
| IpOMCXOAVICHHE HEToBeKa = https://resh.edu.ru/subject/5/11/
AHTPOIIOTEHE3»
99 O0o00611eH e 10 TeMe « KOO 1 PaLL
— HayKa O B3aUMOOTHOIIEHUIX https://resh.edu.ru/subject/5/11/
OpraHU3MOBY
PoLU
100 Obobumenne no Teme 1 https://resh.edu.ru/subject/5/11/
«Opranu3msl 1 cpefia OOUTaHUS»
O0600mmenue no TeMe « IKOIOTUS KoHTponbHas
101 BHJIOB U TTOMYJISIIHIN 1 pabota
102 O6006menue mo reme «buochepa .
— r1o0abHas YKOCHCTEMA
OBIIEE KOJIMYECTBO YACOB I1O
102 0 7.5

[TPOTPAMME
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