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HOACHUTEJBHAS 3AIINCKA

[Iporpamma no yuebHomy mpeamety "buonorus" (manee - 6uosiorusi) Ha
YPOBHE CpeHero o0mero oopasoBanus pazpadborana Ha ocHOBe DenepabHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «0O0 ob0pazoBanun B Poccuiickoit
Oeneparuny, OI'OC COO, Konneniuu mnpernogaBaHus y4eOHOTO IIpeaMeTa
«buonorus» M OCHOBHBIX MOJOXKEHUH QenepaabHO paboyeil mporpamMmbl
BOCIUTAHUS.

VYueOuslii mpeamet «buonorus» yrmyonéHHoro ypoBHs uzyuenus (10-11
KJIACChl)  SIBJISIETCS. OJHUM M3  KOMIIOHEHTOB  MPEAMETHOW  o0nacTu
«EcTtecTtBeHHO-HayuHble TipeaMeTsl». CommacHo mnonoxenusm PI'OC COO
npouiibHbIe ydeOHblE MPEAMEThI, H3y4yaeMble Ha YIIYOJIEHHOM YpOBHE,
SBJISIIOTCS crtocoOoM nuddepeHunanuu o0yuyeHusl Ha YpOBHE CPEHErO 00IIero
oOpa3oBaHus W TPU3BAHBI OOCCIEYUTHh MPEEMCTBEHHOCTh MEXKIY OCHOBHBIM
o0luMM, CpeIHUM OOIUM, CpeAHHM MPO(EeCCHOHATBHBIM W BBICIIUM
oOpa3zoBaHueM. B To e BpeMsi KaXbli U3 3TUX YUEOHBIX MPEIMETOB JOJKEH
ObITh  OPUEHTUPOBAH HA MPUOPUTETHOE pEIICHUE 00pa30BaTEIbHBIX,
BOCIIUTATEIBHBIX M Pa3BUBAIOIIMX 3ajad, CBSI3aHHBIX C TpodopueHTAIEH
00yJaromuxcsi 1 CTUMYJIHPOBAHUEM MHTEpeca K KOHKPETHOUW 00J1IacTH HAyYHOTO
3HAHUS, CBS3aHHOIO C OHOJIOTHEH, MEIUIIMHOM, DSKOJIOTHMEH, IICUXOJIOTHEM,
CIIOPTOM UJIM BOEHHBIM JI€JIOM.

[Iporpamma no yuebHomy mpeamety "buonorus" naér mpeacTtaBieHUE O
eIy U 3a7adax u3ydyeHusi yueOHoro mpeamera «buonorus» Ha yriyOI€HHOM
YpOBHE, OmpeeNsieT o0s3areabHoe (MHBAPUAHTHOE) MIPEIMETHOE CONlep KaHue,
€ro CTPYKTypUpOBaHHUE MO pasleiaM M TeMaM, paclipe/elieHHue Mo Kiaccam,
PEKOMEHJIyeT MOCJIEN0BaTeIbHOCTh M3y4YEHUs Y4eOHOro marepuaia ¢ y4éTom
MEXKIPEIMETHBIX U BHYTPHUIIPEAMETHBIX CBSI3€H, JTOTMKUA y4eOHOTro mpolecca,
BO3pPACTHBIX O0OCOOCHHOCTEW oOyuaromuxcsi. B mporpamme mo Ouonoruu
peaIn30BaH MPHUHIMI MPEEMCTBEHHOCTH C HM3Y4YEHHUEM OHMOJIOTMH HAa YPOBHE
OCHOBHOTOo o0miero oOpa3oBaHusi, Onarogaps dYemMy MpoCMaTpuBaeTCs
HalpaBJICHHOCTh HA TMOCIEAYIOIlee pa3BUTHE OWOJIOTMYECKUX 3HAHUM,
OPUEHTUPOBAHHBIX Ha (HOPMUPOBAHUE €CTECTBEHHO-HAYYHOTO MHPOBO33PEHUS,
HKOJIOTUYECKOTO MBINUICHUS, MPEJCTaBICHUI O 310pOBOM O0pa3e >KWU3HH, Ha
BOCIIUTAaHHWE OEPEeKHOr0 OTHOUIEHUS K OKpYXarolled mnpupoaHoil cpene. B
MporpaMme Mo OHOJIOTHH Tak)Ke MOKa3aHbl BO3MOXXHOCTH Y4EOHOTO MpeamMeTa
«buonorusiy B peamuzamuu  TpedoBanuit PI'OC COO k mIaHUPyEMbIM
JUYHOCTHBIM, METANpPEIMETHBIM W TPEIMETHBIM pe3yidbTaraM OOy4YeHUS W B
(GhOpMHUpPOBAaHUU OCHOBHBIX BHJIOB Y4YEOHO-IIO3HABATEIHHOW JESTEIHHOCTH



0OyyYaloluXcsi M0 OCBOCHUIO COJEpPKaHUSI OMOJIOrHYeCKOro OOpa3oBaHMs Ha
YPOBHE CPEIHETO 00IIero 00pa3oBaHuUs.

VYuebubiii npeamer «buonorus’» Ha  ypoBHE CpEAHEro  OOLIEro
oOpa3oBaHMs  3aBeplIaeT Ouolornyeckoe oOpa3oBaHME B LIKOJIE U
OpPUEHTHPOBAH Ha PACIIMPEHUE U yIIyOJeHUE 3HAHHUM OO0yYaroluXcsi O )KHUBOU
MPUPOZIE, OCHOBAX MOJEKYJISAPHOM W KIETOYHOM OMOJIOrMH, SMOPHOJIOTHUU U
OMOJIOTUN pa3BUTHUS, TEHETUKH, CEJIEKIMH, OMOTEXHOJIOIMH, SBOJIOLHUOHHOTO
YYCHHS ¥ SKOJIOTHH.

N3yyenne yuebHoro mnpeamera «buomorusi» Ha yrioyOJI€HHOM YypOBHE
OpPUEHTHUPOBAHO HAa MOATOTOBKY OOYYalOIIUXCS K MOCIEAYIOIIEMY MOTYYEHUIO
OMOJIOTMYECKOTO  O0pa3oBaHMs B By3ax U  OpraHM3alusX CpPeIHEro
npodeccuoHanbHOro o0Opa3zoBaHusA. OCHOBY €ro COIEpKAHHUS COCTaBIISIET
cucTeMa OMOJIOTUYECKUX 3HAHUH, MONYYCHHBIX MPU HU3yUYCHUU O0YUYaIOIUMUCS
COOTBETCTBYIOIIUX CHUCTEMAaTHMUECKUX pa3iesioB OHOJOTMM Ha YPOBHE
OCHOBHOTO o00mero obpaszoBanus, B 10—11 kmaccax 3TH 3HaHUS TOTYYarOT
pa3ButHe. Tak, paclIMpeHbl U yIiTyOneHbl OMOIOrHYeCKUE 3HAaHUSI O PACTEHUSX,
KUBOTHBIX, TPU0OaX, OAKTEPHSIX, OpraHU3ME YEJIOBEKa, OOIIMX 3aKOHOMEPHOCTAX
KU3HU, JOTOJHUTEIFHO BKIIOYCHBI OMOJOTUYECKHUE CBEICHUS MPUKIATIHOTO U
MOMCKOBOTO XapaKTepa, KOTOpPbIE MOXHO HCIONb30BaTh KaK OPUEHTHUPHI IS
nocueaymmero  Belbopa npodeccur.  Bo3mMokHa < Takke — MHTETpalus
OMOJIOTMYECKNX 3HAHUU C COOTBETCTBYIOIIMMHU 3HAHUSMH, TOTYYCHHBIMU
00yJaromuUMHCS IPY U3YICHUHN (PU3UKHU, XUMHH, T€OrpaPuu 1 MATEMaTHKH.

CrpykTypa mporpamMmbl 1o y4debHomy mpenmety "buonorusa" orpaxkaer
CUCTEMHO-YPOBHEBBIM M JBOJIOIMOHHBIA TOAXOAbl K HM3yYEHHIO OHOJIOTHHU.
CornacHO MM, HM3y4aloTCsl CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTepHbIC MJis
’KUBBIX CUCTEM PA3HOIO YPOBHS OPraHHU3aLMH, SBOJIOLIUN OPTraHUYECKOrO MUpa
Ha 3emJiie, COXpaHEHHUs OHOJIOTHMYecKOro pa3zHooOpas3us miuaHeTsl. Tak, B 10
KJIAcC€ M3y4yaloTCsl OCHOBBI MOJICKYJISIPHOW M KJIETOUYHOM  OWOJIOTHH,
AMOPUOJIOTUU U OMOJIOTUN Pa3BUTHS, TEHETUKH U CEJICKI[UU, OMOTEXHOJIOTUH U
CUHTETUYECKOW OHOJOTUH, AaKTyaJIM3UPYIOTCA 3HaHUS OOydarliuxcs IO
O0oTaHWKe, 300JIOTHMH, aHaToMuu, ¢Gu3noiIoruyM dYenoBeka. B 11  kimacce
U3y4aroTCs HBOJIIOLIMOHHOE YUE€HHUE, OCHOBBI SKOJIOTHH U yUeHHe o buocdepe.

VYyeOubiii mnpeamer «buonorus» TpU3BaH O0ECNEYUTh OCBOCHUE
oOyyaromuMucs OUOJIOTMYECKUX TEOpUM W 3aKOHOB, WJIEW, NPUHIIMIIOB U
IpaBui, JIEKANMX B OCHOBE COBPEMEHHOH €CTECTBEHHO-HAYYHOM KapTHUHBI
MUpa, 3HAHUI 0 CTPOCHUH, MHOTOOOpa3UU U OCOOCHHOCTSX KJIETKH, OpraHU3Ma,
MOMYJISIIIUKN, OMOIIEH03a, SKOCUCTEMBI, O BBIJAIOIINXCS] HAYYHBIX JIOCTHKEHUSX,
COBPEMEHHBIX  HCCJIEIOBAaHUSAX B  OHMOJOTMH, NPUKIAJAHBIX  aCMEKTax



Ouonornyeckux 3HaHui. Jlnsg  pa3BUTMS M TOAJAEp)KaHUA ~ HMHTepeca
oOyvaromuxcsi K  OHOJIOTMM  HapsiAy CO  3HAYUTENIbHBIM  O00BbEMOM
TEOPETUYECKOr0 Marephajia B COJIEPXKAHUM MPOrpaMMbl IO OHOJIOTUU
MPETYCMOTPEHO 3HAKOMCTBO C HCTOPUEW CTAHOBJICHUA W PA3BUTHS TOW WU
MHOM oOnacTu OMONIOTHUM, BKIIAJIOM OTEUECTBEHHBIX U 3apyOEKHBIX YUEHBIX B
pelieHrne BAXKHEHIITNX OMOIOTUUECKUX U DKOJIOTMYECKUX MPOOIIeM.

enb uzyyenus yueOHoro npeamera «buonorusy Ha yriryoJI€HHOM ypOBHE
— OBJAJicHWE OOYyYaloIMMUCA 3HAHUSIMU O CTPYKTypPHO-(PYHKIHMOHATIBLHOU
OpraHu3allud >KUBBIX CHUCTEM pA3HOTO paHra MU NPHOOPETeHHE YMEHUU
UCIIONIb30BaTh ATH 3HAaHUS B (POPMUPOBAHMM HWHTEpPECa K OMNpeneIEHHON
ob6nactu npodeCCUOHATBHON JEATeIbHOCTH, CBSI3aHHOW C OWOJIOTHEH, WIH K
BBIOOPY yU4eOHOI0 3aBeJICHUS IJIs1 MPOIOKEHUST OMOJIOrMYEeCKOTO 00pa30BaHUsI.

JlocTmkenne 1enu wu3ydeHus: ydeOHoro mnpenmera «buomorus» Ha
YIIyOJIEHHOM YPOBHE 00€CTIEYMBACTCS PEIICHUEM CIICAYIOIINX 3a/1a4:

OCBOCHHE OOYyYarOUIMMHUCS CHUCTEMbl OWOJIOTMUECKUX 3HAHUU: 00
OCHOBHBIX OHOJIOTUYECKUX TEOPUSIX, KOHUEMIMUAX, THUIOTe3aX, 3aKOHaX,
3aKOHOMEPHOCTAX u MpaBUIIaXx, COCTaBIISIFOLIUX COBPEMEHHYIO
€CTECTBCHHO-HAYYHYI0 KApTUHY MHpa; O CTPOCHUH, MHOTOOOpasuu W
OCOOEHHOCTSIX OWOJIOTMYECKUX CHUCTeM (KJIETKa, OpraHu3M, MOMYJISIus, BHI,
ouoreoneHo3, Ouocdepa); O BBIIAIONIUXCS OTKPBITHUAX M COBPEMEHHBIX
HCCIICA0BAHUIX B OMOJIOTHH;

O3HAKOMJICHHWE OOYYalOIUXCS ¢ METOIaMH TTO3HAHWS >KUBOW TPUPOIBL:
MCCJIEIOBATEIbCKUMUA METOJaMU  OWOJIOTHUECKUX HayK (MOJICKYJISIpHON U
KJIETOYHOM OMOJOruu, SMOPUOJNIOTMM W OWOJIOTMM PAa3BUTUS, TEHETUKH U
CeNeKIMU, OWOTEXHOJOTMU W CHUHTETHUYECKOM OHOJIOTHH, MaJICOHTOJOTHH,
9KOJIOTMH); METOJaMH  CaMOCTOSITEIbHOTO  MPOBEJICHHUS  OMOJIOTHYECKUX
UCCIeNOBaHUN B Jlabopatopuu W B Tpupone (HaOMoACHUE, H3MEPEHHE,
HKCIIEPUMEHT, MOJICTTUPOBAHUE);

OBJIaJicHue OOYyYaloIUMHUCS YMEHUSMH: CAMOCTOSITENIbHO HAXOAUTh,
aHAJIM3UPOBATh U HCIOJIB30BaTh OMOJOTUUECKYI0 MH(OPMAIUIO; TOJIH30BATHCA
OMONIOrMYeCKOM TEPMUHOJIOTUEH W CUMBOJMKOW; yCTaHABIUBATh CBSA3b MEXKIY
pa3BUTHEM OWOJOTUU U COIMAIBHO-DKOHOMHUYECKUMH M OSKOJIOTHUYECKUMU
npo0JieMaMH YeJIOBEYECTBA; OIICHUBATh MOCIEACTBUSI CBOCH NIEATETLHOCTH MO
OTHOIIICHUIO K OKPYXalolle MpUPOAHOU cpelie, COOCTBEHHOMY 370pPOBBIO U
3I0POBBI0  OKPYXKAIOIUX JIIO/Ie; OOOCHOBBIBaTH U  COOJIIOJATH  MEPhI
npodrtakTKy HHOEKITMOHHBIX 3a00JIeBaHUN, TTPaBUIa MOBEICHUS B IPUPOIC U
obOecrieueHus:  0€30MAaCHOCTH  COOCTBEHHOH  JKU3HEACSTENIbHOCTH B



Ype3BBIYANHBIX ~ CUTyallUsX MPHPOJHOTO M  TEXHOTEHHOTO  XapaKTepa;
XapaKTepHU30BaTh COBPEMEHHBIC HAyYHBIC OTKPHITHS B 001aCTH OUOJIOTHH;

pa3BUTHE y  OOyYarONIMXCS  WHTEIUICKTYaldbHBIX W  TBOPYECKHUX
CIIOCOOHOCTEH B TMPOIIECCE 3HAKOMCTBA C BBIJAIOIIUMHUCS OTKPBITHSIMH H
COBpEMEHHBIMU HCCIIEZIOBAaHUSMU B OWOJIOTHH, PEIIaeMbIMH €0 MpoOieMamH,
METOMOJIOTHEN OMOJIOTHYECKOTO UCCIICIOBAHUA, IIPOBEICHUS
OKCIIEPUMEHTAIBHBIX  HWCCIICIOBAaHUHN, pEIICHUS OWOJIOTMYECKUX  3ajad,
MOJIETTUPOBAHUS OMOJIOTHYECKUX OOBEKTOB U MPOIIECCOB;

BOCIIUTAaHKUE y 00yYaOIIMUXCS IIEHHOCTHOTO OTHOIICHUS K )KUBOW TIPUPOJIC
B IIEJIOM W K OTIOCIBbHBIM €€ oO0beKkTaM H SBICHHUAM;, (OPMHUPOBAHUE
AKOJIOTUYECKOM, T€HETUYCCKOM TPaMOTHOCTH, OOIIEH KYJIBTypHl IOBEJACHUS B
MIPUPOJIC; MHTETPAINH €CTECTBCHHO-HAYYHBIX 3HAHU;

npuoOpeTeHrue OOYyYaIOMMMUCS KOMIIETEHTHOCTH B palMOHAIHHOM
IPUPOIONIONE30BaHUK (COONIOIEHNE TIPaBUJI TOBEICHUS B MPUPOJE, OXPaHbI
BUJIOB, JKOCHCTEM, OHocdepbl), COXpaHEHHH COOCTBEHHOTO 3J0POBbSI U
3M0pOBbsSl  OKpyXarouux Jiroged  (coOmiopeHuss Mep  NpodUIaKTUKU
3a00JIeBaHU, obecrieueHne 0e30IacHOCTH KU3HENEATEIbHOCTU B
Ype3BBIYANHBIX CUTYAIUSIX MPUPOTHOTO M TEXHOTCHHOTO XapakTepa) Ha OCHOBE
MCTIOIH30BAHMS OMOJIOTUIECKUX 3HAHUI U YMEHUH B TIOBCETHEBHOM KU3HU;

CO3JIaHME  YCJIOBHH JUIsI OCO3HAHHOTO BBIOOpAa  OOYyYarONTUMUCS
VHJIMBUTyaJIbHOU 00pazoBaTeybHOM TPACKTOPUH, CIOCOOCTBYIOIIEH
nocienyomeMy mpohecCHOHATFHOMY CaMOOTPEISICHUIO, B COOTBETCTBUU C
WHJUBUyaJIbHBIMU UHTEPECAMU U TOTPEOHOCTSIMU PETHOHA.

OOmiee dYWCIO YacoB, OTBEACHHBIX Ha W3y4YeHHE OWOIOTMM Ha
yr1yOJI€HHOM YpOBHE CpelHero odiero oOpazoBaHusi, coctaniseT 204 vaca: B
10 xmacce — 102 gaca (3 yaca B Hemento), B 11 kmacce — 102 gaca (3 4gaca B
HEJIEIII0).

OT60p opraHu3zarMoHHBIX (POPM, METOJIOB U CPENICTB O0yUEHUs OHOJIOTHUU
OCYIIECTBIIIETCS C yU4ETOM CIEIUPUKHA €TO COACpX aHMs U HAIIPABICHHOCTH Ha
MIPOJO/DKCHUE OHOJIOTHYECKOTO O0pa30oBaHUS B OPraHU3alldsX CPEIHETO
poeCcCHOHANTBHOTO U BBICIIETO 00pa30BaHMUS.

OO0s13aTeNbHBIM  yCIIOBUEM TIpU OOy4ue€HHWH OWOJIOTHH Ha YIITyOnEHHOM
YpOBHE SIBJISETCS MPOBEACHHUE JTAOOPATOPHBIX M MPaKTUYECKUX pabot. Taxke
ydacTue 00yJaroImmxcs B BBITIOJTHEHUN MIPOCKTHBIX u
y4eOHO-MCCIIeIOBATEILCKUX PAOOT, TEeMAaTHKA KOTOPBIX OMPEILISICTCS yUUTEIEM
Ha OCHOBE HMEIOMIUXCS MaTepUaTbHO-TEXHUYECKUX PECYpPCOB M MECTHBIX
MIPUPOAHBIX YCIOBUM.



COAEPKXAHUE OBYYEHUA

10 KJIACC

CogeprxaHue MporpaMMbl, BBIICIIEHHOE KYPCU80M, HE BXOAUT B MPOBEPKY
rocyapcTBeHHoOM utoroBoi arrecranuu (I'MA).

Tema 1. buosiorusi Kak HayKa

CoBpemenHass Owuonorusi — KOMIUIEKCHas Hayka. Kparkas wucropus
pa3BUTHs OWONIOTHH. bHoNOrM4eckne Hayku W H3y4aeMble WMH TIPOOJIEMEI.
dyHAaMEHTaJIbHbIE, TPUKIAJHBIE W TOUCKOBBIE HAy4YHBIE MCCJIEIOBAHUS B
ouosoruu.

3HaueHUE ouosnoruu B dbopMHupoBaHUU COBPEMEHHOMU
€CTECTBEHHO-HAay4yHOU KapTuHbI Mupa. IIpodeccun, cBszanHbie ¢ OMOIOTHUEH.
3HadeHue OWONIOTMM B TPAKTUYECKOW NEATEITHHOCTH YEJIOBEKAa: MEAHIINHE,
CEJIbCKOM XO3SIIICTBE, MPOMBILIJIEHHOCTH, OXPAaHE MPUPO/IBI.

JdeMmoHcTpanuu

[Toptpetsi: Apuctorens, Teodpact, K. Jlunneir, XK. b. Jlamapk, Y.
Hapsun, Y. I'apsenr, [. Mennens, B. . Bepnanckuii, . I1. Ilanos, 1. U.
MeunukoB, H. U. Basunos, H. B. Tumodeen-Pecorckmii, JIx. Yorcon, .
Kpuk, /1. K. bensies.

Tabmuubl u cxembl: «CBsI3b OMOJOTHM C JPYTMMH Haykamu», «Cucrema
OMOJIOTUYECKHUX HAYK).

Tema 2. ’KuBble cUCTEeMBbI U UX U3yYeHHE

XKuBble cucteMbl Kak MpeaMer uzydeHus Oumonoruu. CBOMCTBA KUBBIX
CUCTEM: €IMHCTBO XHWMHYECKOTO COCTaBa, IUCKPETHOCTh M LEIOCTHOCT,
CIOXKHOCTh M YHOPSIAOYEHHOCTb CTPYKTYPbI, OTKPBITOCTh, CaMOOpPTaHU3alusl,
CaMOBOCIIPOU3BEICHUE, PA3IPAKUMOCTb, U3MEHYMBOCTh, POCT U Pa3BUTHE.

YpOBHM OpraHu3aly KHUBBIX CHUCTEM: MOJIEKYJISIPHBIM, KIECTOYHBIMH,
TKaHEBbI,  OPraHU3MEHHBIM,  NOMYISUUOHHO-BUJIOBOM,  DKOCHCTEMHBII
(buoreonenoTuveckuit), ouocdepusiii. Ilporeccrl, mMpoucxoAsnue B KUBBIX
cucremax. OCHOBHbIE MpU3HAKK KUBOro. JKu3Hb Kak (hopma CyIleCTBOBAHUS
marepud. Hayku, wusyyamonmme KUBBIE CUCTEMbl Ha Pa3HbIX YPOBHIX
OpraHU3alUu.

N3yuenue xuBbIX cucteM. MeToasl Onosiorndeckoit Hayku. Habmronenue,
W3MEpPEHHUE, OKCIECPUMEHT, CHUCTeMaTu3alus, MeTaaHanu3. I[loHsTtue o
3aBUCMMOWM W HE3aBUCUMOM TIepeMeHHOW. lInaHupoBaHue 3>KClEepUMEHTA.
[TocranoBka u mpoBepka runore3. Hynesas runoresa. [lorstue BoIOOpKU U €€
JOCTOBEPHOCTh. Pazbpoc B Ouonornyeckux naHHbIX. OIEHKa JTOCTOBEPHOCTH



NOJIYYEHHBIX PE3YJAbTaTOB. [IpUUMHBI UCKAKEHHS PE3YyIbTaTOB SKCIEPHUMEHTA.
[ToHsATHE CTATUCTUYECKOTO TECTA.

JemoHcTpanumn

Tabmumpel 1 cxembl: «OCHOBHBIE TPHU3HAKU KU3HW», «buonormdeckue
cucrteMmbl», «CBOWCTBAa KUBOW MAaTepun», «YPOBHU OpPraHM3alUHN KUBOU
npupoab», «CTpoeHHUE >XKMBOTHOW KIETKW», « TKaHU KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEYECKOTr0 OopranusMay, «buoreoneHos3y», «buochepay, «Metoabl
W3YUYCHUS )KUBOU MTPUPOABD).

OGopynoBanue:  jgaboparopHoe  00OpydOBaHWE  JJII  IIPOBEACHUS
HAOIOICHUM, U3MEPEHH I, SKCTIEPUMEHTOB.

IIpakTuyeckass padora «lcnosb30BaHUE Pa3IUYHBIX METOAOB IpPH
W3YUYECHUU KUBBIX CUCTEM.

Tema 3. buosorus KjieTku

Knerka — cTpykTypHO-(QYyHKIIMOHANbHAS €AWHMIIA >KUBOro. Kcropus
oTkpbiTHs KieTku. Paboter P. T'yka, A. JleBenryka. Kierounas teopus (T.
[IBann, M. IlIneiineHn, P. BupxoB). OCHOBHBIE MOJOXKEHUS COBPEMEHHOMU
KJIETOYHOU TEOPHHU.

MeToapl  MOJEKYJASIPHOW W KJIETOYHOW OWOJIOTHMH: MHKPOCKOIIHUS,
xpomarorpadusi, amekTpodopes, METOJ MEUEHbIX aTOMOB, NU(PepeHIaiIbHOe
HEHTpUPYrupoBaHue, KyJIbTUBUPOBAHUE KIIETOK. M3yueHue GurkcuposanHvix
Kiemok.  DJEKTpOHHass  MHUKpockonus.  Kongokanvnas — MUKpocKonus.
Bumanvnoe (npusicusnennoe) uzyuenue Kiemox.

JeMmoHcTpanuu

IToptpetsr: P. I'yk, A. Jlesenryk, T. llIBann, M. IllneitaenH, P. Bupxos, K.
M. bap.

Tabmuusr u cxembl: «CBETOBOM  MHKPOCKOI»,  «DJIEKTPOHHBIN
MHKpOCKO», «IcTopHs pa3BUTHS METOAOB MUKPOCKOITUI.

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKPOMpENapaThl PaCTUTEIbHBIX,
KUBOTHBIX U OAKTEpUATIbHBIX KIJIETOK.

IIpakTnueckass padora «M3yueHue MeETONOB KJIETOUYHOM OHONIOTUU
(xpomarorpadus, snexrpodopes, muddepeHanpbHOe IEHTPUPYTUPOBAHUE,
[IIIP)».

Tema 4. XuMudeckasi OpraHnu3anus KJIeTKH

XUMHYECKUN COCTAB KIETKU. Makpo-, MUKPO- U YIBTPAMUKPOIIIEMEHTHI.
Boma u €€ ponb Kak pacTBOpPUTENA, PEAreHTa, Y4acTUE B CTPYKTYpHUPOBAHUU
KJICTKH, TETUIOPETYIAni. MuHEpalbHbIE BEIIECTBA KICTKH, NX OMOJIOTHYECKasI
poJib. POJIb KAaTHOHOB M AaHUOHOB B KJIETKE.



Opranuyeckue BewlecTBa KJIETKH. buonornyeckue noauMmepsl. benkwu.
AMUHOKHUCIIOTHBI  cocTaB  OenkoB. CTpyKTypbl O€IKOBOM  MOJIEKYJIBI.
[lepBuunas cTpykTypa Oenka, NHenTUAHAs CBs3b. BTopuuHasi, TpeTUyHas,
yeTBepTUYHAsl CTPYKTYyphl. [leHaryparusa. CsoiictBa GenkoB. Kmaccudukanus
oenkoB. buonoruueckue dhyHkuuu 6enkoB. [Ipuonol.

VYrineBosbl. MoHnocaxapumsl, IACaXapu/ibl, OJIMTOCaXapUJIbl u
nonucaxapunabl. OOWMA TIaH CTpOeHUsT U (PUIMKO-XMMHUYECKUE CBOMCTBA
yIIeBoJ0B. bruomornueckue GyHKITUN yTIIEBOAOB.

Jlumuael.  TmapodunsHo-ruapodoOHBIe  cBoiicTBa.  Kiaccudukarus
munuaoB. Tpurunepunsl, dochonunuabl, BOCKH, crepouibl. buonornuyeckue
¢yskuuu nunuaoB. OOUmMe cBOWCTBA OMOIOTMYECKUX MEMOpaH — TEKy4ecCTb,
COCOOHOCTH K CAMO3aMBbIKaHUIO, TOJYIPOHULIAEMOCTb.

Hyxneunoseie kucinotsl. JIHK u PHK. CrpoeHne HyKIEHHOBBIX KHCIOT.
Hyxneoruner. [Mpunmun komriementapuoctu. [Ipasuno Yapradda. Crpykrypa
JIHK — nBoitnas criupanb. MecToHaxoxaeHue W Ouosnorudeckue (GyHKIHH
JIHK. Bunet PHK. ®yukuuu PHK B kietke.

Crpoenne monekynsl AT®. Makpospruyeckue cBa3u B Mosiekyiae ATO.
buonornyeckue dhynknuu AT®. BoccraHOBICHHBIE IEPEHOCUUKH, UX (QYHKITUN
B KieTke. /[pyeue wuykneozuompugocpamor (HTD). CexBenupoBanue JIHK.
Memoowi eenomuxu, mpancKpunmomMuKu, NPOMmMeoMuKu.

CrpykrypHas  Ouwosorus:  OMOXMMHYECKHE M Ouodu3nveckue
UCCIIEIOBAaHUSA COCTaBa M MPOCTPAHCTBEHHOW CTPYKTYpPhl OHOMOJIEKYII.
Mooenuposanue cmpykmypol u @YHKYuti OUOMONEKYI U UX KOMNJIEKCOS.
Komnvromepuoui  ouzatin  u  opeanudeckuii cunmes OUOMONEKYL U  UX
HeNnpupoOOHbIX AHALO208.

JlemoHcTpauumn

[Toprpetsr: JI. [Tonunr, JIx. Yorcon, @. Kpuk, M. Yunkunc, P. ®panknus,
@. Canrep, C. [Ipy3unep.

Huarpammel:  «PacnpeneneHne XUMUYECKUX DIIEMEHTOB B HEXUBOU
npupoae», «Pacnpenenenne XUMUYECKUX 3JIEMEHTOB B )KUBOM IIPUPOEY.

Tabmumpr u cxembl: «lleproandeckas TaOIHUIIa XUMUYECKUX JIEMEHTOBY,
«CTpoeHue MoIIeKyIbl BOb», «BemiecTsa B cocTaBe opranu3MoBy, «CTpoeHue
MOJIEKyJIbl Oenka», «CTpyKTypbl O€IKOBOM MONEKyJbD», «CTpoeHHe MOJIEKYI
yIeBonoB», «CTpOEHME MOJEKYNl JUIUI0B», «HyKIenHOBbIE KHCIOTHD,
«Crpoenne Monekyssl ATD».

ObopynoBanue: XuMHIecKas mocyaa u o00pyIaoBaHue.

JlabopaTropnass  pa6ora «OOHapyxeHHe O€JIKOB C  TOMOIIBIO
Ka4€CTBEHHBIX PEAKIUI».



Jlaboparopnass  pabora «[MccienoBaHue  HYKIEHHOBBIX  KHCIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHbIX OPTaHU3MOBY.

Tema 5. CTpoenne n pyHKIMH KJIETKH

Tumnsl KJIETOK: AyKapHOTHYECKas U MIPOKapHOTUYECKAS.
CTpyKTypHO-(pyHKIIMOHAIbHBIE 00pa30BaHUS KIETKH.

CrpoeHue mnpokapuoTHdeckol kieTku. KiierouHass cTeHka OakTtepuil u
apxeii.  OCOOEHHOCTH  CTpPO€HHsSI  TeTepoTpoHONM U aBTOTPOPHOU
MIPOKAPUOTHYECKUX KJIETOK. MECTO U posib MPOKApUOT B OMOIIEHO3aX.

Crpoenne 1  (QYHKIMOHUPOBAHHWE  JYKAPUOTUUYECKOM  KIICTKH.
[Inasmarnyeckass MmemOpaHa (miasManemma). CTpykTypa I1a3MaTHYECKOM
MeMOpaHnbl. TpaHcmopT BelleCTB 4Yepe3 IUIa3MaTHYECKyr0 MeMOpaHy:
naccuBHbI (muddy3us, obneryéHHas AuQQy3us), aKkTUBHBINA (MEPBUYHBIA U
BTOPUYHBIM aKTUBHBINA TpaHcmopT). [lomynponuniaemocts mMemOpanbl. Pabota
HaTpUI-KaJIMEBOI0 Hacoca. DHIOLUMTO3: MHUHOLUTO3, (haronuTo3. DK3O0LUTO3.
Knerounas crenka. CTpykrypa ¥ (yHKUMH KJIETOYHOM CTEHKHM pPACTEHMH,

rpudoB.
[uronnasma.  Iluto3oms.  IluTockeneT.  JIBMKEHHE  IIUTOILJIA3MBI.
OpraHouipl KJICTKH. OnHoMeMOpaHHBIC OpTraHOUIbI KJICTKHU:

supomnazmarudeckas cetb (JI1C), anmapar [onbaKu, TU30COMBI, UX CTPOCHHE
u (pyHkuuu. B3auMocBs3b OJHOMEMOpPAHHBIX OpPraHOUJIOB KieTku. CTpoeHue
IPaHyJIIpHOTO peTukyinyma. Mexanusm nanpaénenus oenkos ¢ IIIC. Cunres
pacTBOpUMBIX OenkoB. CHHTE3 KIIETOUHBIX MeMOpaH. [ ajakuii (arpaHysipHbIi)
SHAOIIA3MaTHYeCKU peTuKyayM. CekpeTopHas GyHKIus anmapara [onbmxu.
Mooughuxayus b6enxos ¢ annapame Ionvoxncu. Copmuposka 6enkos 6 annapame
Tonvoorcu. TpaHcmopT BewIeCTB B KieTKe. Bakyolu pacTUTEIbHBIX KIIETOK.
Kinerounsii cok. Typrop.

[TomyaBTOHOMHBIE ~ OpPraHOWABl  KJIETKH: MHUTOXOHJIPHUHU, TUIACTH]IBIL.
Ipoucxooicoenue ~ mumoxonopuui  u  naacmuo.  Cumoébuocenes  (K.C.
Mepeoickosckuu, JI. Mapeynuc). CtpoeHue W (PyHKIUM MHUTOXOHIPUN U
wiactu. [lepBuunbie, BTOpUYHBIC U CIIOKHBIE MIACTH/IBI (POTOCUHTE3UPYIOIINX
3yKapHOT. XJIOPOILIACThI, XPOMOIUIACTHI, JIEMKOILJIACTHI BBICIIIUX PACTECHHIM.

HememOpanusie  opranouasl  kinetku  Ctpoenwme u  QyHKIUH
HEMEMOpPAaHHBIX  OPraHOMJOB  KIETKH. Pubocombl.  [lpomesicymounvie
Gunamenmor. MUKpopuiaMeHTbl. AkmuHosvle MuKpoguiamernmol. MblllIeqHbIC
KIIETKH. AKMuHoGvle KOMNOHEeHMbl HeMblUeYHbIX KaAemoK. MUKpOTpyOOUKH.
Knerounsrii uentp. CrpoeHHe W JABMKEHHUE JKTYTUKOB M PECHUYEK.
Muxkpotpybouku 1uTornasmel.  LleHtpuons. bBenku, accoyuuposanmvle ¢
Muxkpogpunamenmamu u Muxkpompyoouxamu. Momopmwie 6enxu.



SAnpo. O6onouka sapa, XPOMaTHH, KApUOILIa3Ma, SAPBIILIKHA, UX CTPOCHHE
u (pynkuuu. SAnepHeiii 6enkoBblil Marpukc. [IpocTpaHCTBEHHOE pacHOIOKEHUE
XpOMOCOM B HHTEp(azHOM sizpe. IJyxpomamuHn u 2cemepoxpomamur. benku
XpOMaTHHAa — TUCTOHBI. J{umamuxa sodeprou o0bonouku 6 mumose. Aoepholil
Mpaucnopm.

Knerounsle BrimtoueHus. CpaBHUTENbHAS  XapaKTEPUCTHKA  KIIETOK
AYKapHOT (pacTUTEIbHOM, KUBOTHOU, TPUOHOI).

JleMoHcTpanuu

[Toptpetsi: K.C. MepexkoBckuit, JI. Maprynuc.

Tabmuuel 1 cxembl: «CTpoeHUE SYKapUOTUYECKOW KIIETKW», «CTpoeHue
KUBOTHOM  KIIETKM», «CTpoeHHe pacTUTENbHOM KIETKW», «CTpoeHue
MHTOXOHAPUN», «Anpo», «CTpoeHrE TPOKaPUOTHIECKOU KIETKI.

ObopynoBaHue: CBETOBOM MHKPOCKON, MHKpPOIpPENaparbl pacTUTEIbHBIX,
’KUBOTHBIX KJIETOK, MUKPOIIpenapaThl OaKkTepuaIbHbIX KIETOK.

JlaboparopHasi pabGora «/3ydyeHHe CTpPOECHMS KIETOK pPa3In4dHbIX
OpPTaHU3MOBY.

IIpakTnyeckas padora «/3yyeHue CBONCTB KJIETOYHOM MEMOpaHBI».

JlaGoparopnasi padora «lccinenoBanue miaa3Moiin3a U JEIUIa3MoIn3a B
PACTUTENBHBIX KIETKAX».

IIpakTuyeckass padora «/3yueHne JBMXKEHUA IUTOIIA3MBI B
PACTUTEIIBHBIX KIIETKAX).

Tema 6. O0MeH BelllecTB U NMPeBPAllleHUE FHEPTUM B KJIETKe

AccuMuIIALUSA U AUCCUMMIISIIUSL — JIB€ CTOPOHBI MeTabonu3ma. Turbl
oOMeHa BEIIEeCTB: aBTOTPO(MHBIN M TreTepoTpoHBIA. YdacTHe KHUCIOPOAa B
OOMEHHBIX MpoIeccax. JHEPreTUYecKoe 00ecreueHrue KIETKU: MpeBpalieHue
AT® B o00OMeHHblx mnpoueccax. DepMEHTAaTHBHBIM XapakTep peaklHid
KJIETOYHOro MetabonuszMa. dDepMeHThI, UX CTPOEHHE, CBOICTBA W MEXAaHU3M
neiictBus.  Kodepmentsl. OTauuus  (QepMEHTOB OT  HEOPraHUYECKUX
KaTaJn3aropoB. benku-akTuBaTOpsl U OCJIKU-MHTHOUTOPBI. 3aBUCUMOCTb
CKOpOCTH (PepMEHTATUBHBIX PEAKLUUNA OT Pa3INYHBIX (PaKTOPOB.

IlepBuuHBI CHUHTE3 OPraHUYECKUX BEIIECTB B KIETKE. DOTOCHHTES.
Anoxcueennvlii u oxcueenHvlii pomocunmes y oaxmepui. Ceemocobuparowue
nueMenmvl U NUSMEHMbl PeaKkyuoHHo20 yeHmpa. Ponb XJIOpOIUIACTOB B
npouecce porocunTesza. CBeroBast U TeMHOBas pazbl. Domoovixanue, C;, C, u
CAM-munvr  pomocunmesa. llpoayktuBHOCTH,  (oTocuHTe3a. Biusinue
pa3nuuHbIX (PaKTOPOB HA CKOPOCTH (POTOCHHTE3A. 3HAYCHHE (POTOCHHTE3A.



XeMOCHHTE3. Paznoobpasue OpPraHU3MOB-XEMOCHHTETHKOB:
HUTpUULKPYIOIIKE OaKTepuu, Keae300aKTepuu, cepoOaKTepuu, BOIOPOAHbBIE
OaxkTepuu. 3HaUEHUE XEMOCHHTE3A.

AHnaspoOHbie opranu3mbl. Buabl Opoxenus. [IpoaykTel OposkeHUsS W UX
UCTIONh30BAHUE YEIIOBEKOM. AHA’pPOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUU U BO30OYIUTENTN OOJIe3HEH.

AspoOHbIe OpraHu3MBl. Oransl JYHEPreTUYECKOTO oOMeHa.
ITogroroButenpHBIM dTan. InmMKoaM3 — OECKHUCIOPOJHOE PpACIICINICHHE
[JIFOKO3BL.

buonornueckoe OKUCIEHUE, WK KIETOYHOE JIbIXaHUE. POJIb MUTOXOHIPUI
B Iporeccax OHMOJOrMYecKoro okucieHus. Llukinueckue  peakiuw.
OxucnutensHoe (ochopunupoBanue. Iuepeus MeMOPAHHO20 2padueHma
npomonos. Cunmes AT®: paboma npomonnou AT®-cunmaswl. [IpenmyiecTna
a’poOHOrO0 TyTH OOMEHa BEHIeCTB IMepea  aHadpoOHbIM. (DPEeKTUBHOCTDH
HHEPreTUYECKOro 0OMeHa.

JdeMoHcTpanuu

[Toprpetsr: JIx. [Ipuctiu, K. A. Tumupsases, C. H. Bunorpanckuii, B. A.
Ourenbrapar, I1. Mutuenn, I. A. 3aBap3uH.

Tabmuupr u  cxembl: «DOTOCHHTE3», «DHEPreTUUYECKUNA OOMEHY,
«buocuntes 6enkay, «Ctpoenue pepmMeHTa», « XeMOCHHTESY.

O6opynoBaHue: CBETOBOM MUKPOCKOI, 000PYIOBaHUE JIsl IPUTOTOBJICHUS
MOCTOSTHHBIX U BPEMEHHBIX MUKPOIPENApPaToB.

JlabopaTtopnas pabora «l3yueHHe KaTAIMTUYECKON AKTUBHOCTH
(bepMeHTOB (Ha TpUMEpPE aMUJIa3bl WM KaTalla3bl).

JlaGopaTropnas paGora «/I3ydyeHue QepMEHTATUBHOTO pacCHICTUICHUS
MEPOKCH/Ia BOAOPO/Ia B PACTUTENIHHBIX U dKUBOTHBIX KIETKAX).

JlabopaTropuasi padora «CpaBHeHHEe mporeccoB (oTtocuHTe3a U
XEMOCHHTE3a».

JlaboparopHasi padora «CpaBHEHHE MPOIECCOB OPOXKEHUS U IBIXAHUSD.

Tema 7. HacinencrBeHHast ”H(OpMAaIUs U Peain3alus eé B KJIeTKe

Peakuun wmarpuuHoro cuHTe3a. [IpuHIMN KOMIUIEMEHTApHOCTH B
peakIusIX MaTpUYHOTO CHHTe3a. Peanmuzanmsi HaclIeACTBEHHON HH(OpPMAIIUU.
I'eneTnyeckuii Kof, ero cBoucTBa. TpaHckpumius — maTpuuHbiii cuaTe3 PHK.
[IpyHIMOBI  TPAHCKPUIMIMU:  KOMIUIEMEHTAPHOCTh, AaHTUIAPAJUICIbHOCTD,
acuMMeTpu4HOCTh. Co3spesanue mampuynvix PHK 6 sykapuomuueckou kiemxe.
Hexooupyrowue PHK.



Tpancnanuss u e€ sranbl. Ydactue TpaHcnopTHeix PHK B OGmocuuTese
Oenka. YcioBusi bmocunTesa 6enka. KogupoBanue aMuHOKUCIOT. Poss pubocom
B OMocuHTe3€e Oernka.

Coepemennvie npedcmasnenus o cmpoeHuu 2enog. Opranuzanus reHoma y
IPOKApPUOT U 3YKApHUOT. Perynsiius akTUBHOCTH T'€HOB y NPOKapuoT. ['unoresa
onepona (d. XKako0, XK. Mano). Monexynsapuvle mexanuzmovl IKCAPECCUlU 2eHO8
y oaykapuom. Ponb xpomamuna 6 pecyrayuu pabomel 2enog. Perymauus
O0OMEHHBIX MPOTIECCOB B KJIeTKe. KileTouHbIi roMeocTas.

Bupycel — HekneTouHbie (GOpMBI KU3HH M OOJUTaTHbIC Tapa3vThI.
CrpoeHne MNpPOCTHIX U CIOXKHBIX BUPYCOB, PETPOBHUPYCOB, OakTepuodaros.
Kuznenunwiii yuxn J[HK-cooepocawux eupycos, PHK-codepoicawux eupycos,
oaxmepuogpazos. Obpamnas mpancKpunyus, pesepmasd, UuHmezpasa.

BupycHbie 3a0oneBaHus denoBeKa, JKMBOTHBIX, pacteHuit. CIINI,
COVID-19, conmanbHbie U METUITUHCKHIE MPOOIEMBI.

buoungopmamuka: unmeepayus u ananuz borvuux maccusos («bigdatay)
CMPYKMYpHuIX ~ Ouonocuyeckux oOauuvlx. Hanomexnonocuu 6 6Ouonocuu u
meouyume.  Ilpoepammupyemvie  @yukyuu  6benkos. Cnocodvl  docmasKu
JleKapcms.

JdeMoHCcTpanuu

[Toptpetsl: H. K. Konsuos, /. 1. iBaHOBCKUM.

TaOnuipbl u cxeMbl: «buocunTes Oenkay, «l eHeTnueckuit Koy, «Bupycoi»,
«bakrepuodarmy.

IIpakTnueckas padora «Co3gaHue MOJICIIH BUPYCAY.

Tema 8. Z/KM3HeHHBII IUKJ KICTKH

Knerounsnii nukmn, ero mepuonbl u peryiasuus. MHtepdaza u mMuTo3.
Oco0eHHOCTH TpOLIECCOB, MPOTEKAOMMX B UHTepda3e. [loaroroBka KIETKH K
nenenuto. IIpecunretTndeckuii  (MIOCTMUTOTHYECKHM), CHUHTETHUYECKHU H
MOCTCUHTETUYECKUN (TPEMUTOTUYECKHI ) TepUOIbI UHTEP(DA3HI.

Marpuusnsiii cuate3 JIHK — pennukanus. [punnuns! perummkanuu JJHK:
KOMIUIEMEHTAPHOCTh, IOJIYyKOHCEPBAaTUBHBIM CUHTE3, AHTUIIAPAJUIEIBHOCTD.
Mexannsm pernkanuu JJHK. Xpomocomel. Ctpoenune xpomocoM. Tesmomepsl 1

TemoMepa3a. XPOMOCOMHBIM HA0Op KIETKM — KapuoTHN. JIMIUIOMIHBIA U
raruioOuIHBIA - HabOpel XpoMocoM. [omonoruunbie XpomMocombl. [lonoBwie
XPOMOCOMEBI.

Henenne knetkn — muTo3. Craguum MHUTO3a M MPOUCXOIAIINE B HUX
npouecchl. Tunel Mmuto3a. Kapuokunes u nutokuHes3. buonornueckoe 3Ha4CHUE
MHTO3A.



Perynsuuss MUTOTHYECKOTO LMKNA KIETKU. [Iporpammupyemas KieTouHas
rudesb — aromnTo3.

Krnerounoe smpo, XpoMocoMmbl, (pyHKIIMOHATBHAS TeHOMUKA. Mexanusmobl
nponugepayuu, ouggepenyuposxu, cmapenus u eubeiu xkiemox. «l{ugposas
KliemKkay — buourgopmamuyeckue Mooenu QYHKYUOHUPOBAHUS KILeMKU.

JdeMoHcTpanuu

Tabmuubl u cxeMbl: «KU3HEHHBIN UK KIETKU», «Muto3y», «CTpoeHue
xpomocomy, «Pemmukanus JJHK».

OO6opynoBaHue: CBETOBOM MHKPOCKOI, MHUKpompenaparsl: «MuWTO3 B
KJIETKaX KOPEIIKa JTyKay.

JlaGoparopnass  padora  «/M3yueHnme XpoMOCOM Ha  TOTOBBIX
MHKPOITPENAPATAX).

JlaGopaTtopnas paGora «HaOmiomeHue wMuTO3a B KJICTKAaX KOHYHMKA
KOpEIIIKa JIyKa (Ha TOTOBBIX MUKPOIIPENapaTax)y».

Tema 9. Ctpoenue u GpyHKIIMHA OPTraHU3MOB

buonornueckoe pazHooOpa3zue OPTraHU3MOB. OIHOKJIETOYHBIE,
KOJIOHMAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBL.

OcoOeHHOCTH  CTPOCHHS M  KU3HENEATEIbHOCTH  OIHOKJIETOYHBIX
opranuzMoB. bakrtepun, apxew, OJHOKIETOYHbIE TpPUOBI, OIHOKIETOYHBIC
BOZOPOCIIH, Apyrue npoTucthbl. KoJoHWAIBHBIE OPTaHU3MBI.

B3anMocCBsA3p yacTeld MHOTOKJIETOYHOIO OpraHu3Mma. TkaHu, OpraHsl U
cucteMbl opranoB. Opranusm Kak eauHoe 1enoe. ['omeocras.

Tkanm pactenuit. Tumbl pacTUTENBHBIX TKaHEH: oOpa3oBaTelbHas,
MOKPOBHAsI, MPOBOJAIIAsI, OCHOBHAs, MexaHudeckas. OCOOEHHOCTU CTPOCHHS,
(GYHKUUN U pacTIONOKEHUS TKAaHEH B OpraHax pacTEHUM.

TkaHU )XKMUBOTHBIX W 4yelOoBeKa. THUIBI )KUBOTHBIX TKAHEH: SMUTENHATbHAS,
COCIMHUTEbHAS, MbIlIeyHasi, HepBHAsA. OCOOCHHOCTH CTpOoeHMs, QYHKIUN U
PacIONIOKEHUS TKAaHEN B OpraHax KMBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHble M IeHEpaTUBHbIE OpraHbl pacTeHuil. Opransl U
CHUCTEMBl OpPraHOB J>KHUBOTHBIX W 4ejoBeKa. (DYHKIMM OPraHOB MU CHUCTEM
OpPraHoB.

Omnopa tena opranu3zMoB. Kapkac pacrenuii. CkeneTbl OJHOKIETOUHBIX U
MHOTOKJIETOUYHBIX JKMBOTHBIX. HapyHbIl U BHyTpeHHUU ckeneT. CTpoeHue u
THUIIBI COCIMHEHUS KOCTEH.

JIBrokeHre  OpraHu3moB. JIBH)KEHHME OJHOKJIETOYHBIX OpPraHU3MOB:
aMEOOUHOE, KTYTUKOBOE, PECHUYHOE. JIBU)KEHNE MHOTOKJIETOYHBIX PACTCHUI:
TPONU3Mbl M HACTUU. J[BUKEHHWE MHOTOKIIETOYHBIX >KMBOTHBIX W YEJOBEKa:
MblIleyHas cuctema. Peduiekc. CkeneTHble MBIIIIIBI U MX padoTa.



IIutanne opranusmoB. llomiomenue BOAbL, YNDIEKUCIOrNO rasa |
MHHEPAJIBHBIX BEIIECTB pacTeHUsIMU. lIuTanne KMBOTHBIX. BHyTpUInonocTHoe
U BHYTPUKJIETOYHOE nuuieBapeHue. [IuTanHme NO3BOHOYHBIX IKHUBOTHBIX.
Otmenpl  nUIIEBapUTENBHOrO  TpakTa.  [IuiueBapuTenbHbIE  KEJE3BI.
[IumeBapurenbHas cuctema 4eaoBeKa.

Jpixanue opranu3moB. Jlpixanue pacTeHuid. JlpIxaHue IKUBOTHBIX.
Huddy3usa razos yepes3 MoBepXHOCTh KieTkH. KoxHoe npixaHue. /[pixarenbHas
noBepxHocTh. JKaGepHoe H J€royHoe JpixaHue. JlpIXaHHe [MO3BOHOYHBIX
KUBOTHBIX W YEJIOBEKA. OBOJIOLIUOHHOE YCIOKHEHHE CTPOCHUS JIETKUX
[IO3BOHOYHBIX JKMBOTHBIX. JlpIXarenpHass cucTeMa 4esoBeka. MexaHusMm
BEHTWIIUU JIETKUX Yy NOTUL W MICKONMTAIOMKX. Perynsuus AbIXaHWs.
JIpixarenbHble 0O0bEMBI.

TpaHcropT BEHIECTB Y OPraHU3MOB. TpaHCIOPTHBIE CUCTEMBI PACTEHHM.
Tpancnopr BemecTB y XUBOTHBIX. KpoBeHOCHas cucrtema U €€ Oprassl.
KpoBeHocHass cucremMa TI03BOHOYHBIX JKMBOTHBIX U uenoBeka. Cepaue,
KPOBEHOCHBIE cocylabl UM KpoBb. Kpyru KpoBooOpaiieHusa. DBOIIOLHOHHbBIE
YCIOKHEHHMSI CTPOCHMS KPOBEHOCHOM CHCTEMBI ITI03BOHOYHBIX KMBOTHBIX.
Pabota cepana u e€ perymsimusi.

Beinenenue y opranusMoB. Belaenenuwe y pacteHud. Beigenenue y
KUBOTHBIX. CokparurenbHble Bakyosnd. OpraHbl BblAcneHUs. PuibTpanus,
cekpeuuss M OOparHOE€ BCAaChIBAHME KaK MEXaHU3Mbl pPabOThl OPraHoB
BbiAiesieHHs. CBsI3p TOJIOCTM Tejla C KPOBEHOCHOW U BBIAEIUTEIBHOU
cUCTeMaMH. Bplienenue y I103BOHOYHBIX JKMBOTHBIX M 4esoBeka. Iloukm.
Crpoenue u QpyHkimonupoBanue Hedpona. OOpazoBaHrE MOUHU Y YETIOBEKA.

3amura y OpraHu3MOB. 3alluTa y OJHOKJIETOYHBIX OpPraHu3mMoB. Cropsl
OakTepuii M LUCTHl MPOCTEHIIMX. 3alIUTa y MHOTOKJIETOYHBIX PACTEHHM.
Kyrtukyna. CpenctBa macCUBHOW U XUMHUYECKOM 3aIUThI. DUTOHIIUABIL.

3amuTra y MHOTOKJIETOYHBIX JKMBOTHBIX. IIOKpOBBI M HMX NPOU3BOJIHBIE.
3amura opranusma ot Oonesnedl. IMmyHHas cucreMa denoBeka. Kietounslit u
IYMOpPJIbHBIE UMMYHHUTET. BpoxkAEHHBIA U TPUOOPETEHHBIA crienuduuecKuit
UMMYyHUTET. Teopus KioHaIbHO-ceaeKTuBHOrO nMMmyHurera (I1. Opaux, ©. M.
bepuer, C. ToneraBa). BocnanuTenbHble OTBETHl OpPraHu3MoB. Poib
BPOXIAEHHOTO UMMYHUTETA B PA3BUTHUU CUCTEMHBIX 3a00JIEBaHUIA.

PazgpaxxumocTte ¥ perynsuus y OpraHusMoB. Pa3npaxumocTs Yy
OJHOKJIETOYHBIX OpraHu3moB. Takcucel. Pa3mpaxxumocTs W perymsiuus y
pacteHuii. POCTOBBIC BellIECTBA U UX 3HAYCHUE.

HepBHast cuctema u peduiekTopHas peryisiius y >KMBOTHbIX. HepBHas
cucteMa MW €€ OTHENbl. OJBOJIOLMOHHOE YCIOXKHEHHE CTPOEHUS HEPBHOMU



CUCTEMBI y KUBOTHBIX. OTIENbl TOJIOBHOTO MO3ra MO3BOHOYHBIX JKUBOTHBIX.
Pedunexc u pedexropnas ayra. be3ycioBHbIE U YCIOBHBIE PEICKCHI.

['ymopanibHast peryasaius U SHAOKPUHHASI CUCTEMAa KUBOTHBIX U YEJIOBEKA.
JKene3pl SHIOKPUHHOW CHCTEMBI M KX TOPMOHBL. JIeWCTBHE TOPMOHOB.
B3auMocBs3bp HEpBHOW W HHAOKPUHHOW cucTeM. [unoranamo-runoduszapHas
cUCTEMA.

JlemoHcTpauumn

[Toprper: U. I1. [TaBnos.

Tabmumpl 1 cxembl: «OJHOKIETOYHBIE BOIOPOCIN», «MHOTOKIETOYHBIC
Bozopocin», «bakrepun», «lIpocreiimmue», «Opranbl IBETKOBBIX PaCTCHUI»,
«CucrteMbl OpPraHoB TO3BOHOYHBIX JKUBOTHBIX», «BHYTpeHHEE CTpOecHUE
HaceKoMbIX», «TkaHu pacteHui», «KopHeBble cucteMbl», «CTpoeHHE CTEOI»,
«CTpoeHune IUCTOBOM MIACTUHKW», «TKaHU KUBOTHBIX», «CKeJeT 4eloBeKay,
«IInmeBapurenbHas cucrema», «KpoBeHoCHass cucremay», «JlpixarenbHas
cucrema», «HepBHas cucrema», «Koxa», «MpbleyHas cucremay,
«BblenurenbHas cuctemay, « JHIOKpUHHAs cuctemay, « CTPOECHHUE MBIIIIbI,
«Ammynurer», «KumedHononocTHeie», «CxeMa TUTaHUS  PACTCHUI,
«KpoBeHOCHBIE CHCTEMBI TO3BOHOYHBIX JKMBOTHBIX», «CTpOEHHUE THUAPHI»,
«CtpoeHnue maHapun», «BHyTpeHHee CTpOeHHE NOKIEBOro yepssi», « HepBHas
cuctrema pbeio», «HepBHas cucrema nsarymku», «HepBHas cucrema
npecMmbikaromuxcs», «HepBHas cucrtema nruny, «HepBHas cucrema
MJIEKOTIUTArOINXY», «HepBHas cuctema uenoBekay, «Pediexcy.

OO6opynoBaHue: CBETOBOW MHUKPOCKOI, MUKpPOIPenapaThl OAHOKIETOUHBIX
OpraHW3MOB, MUKPOIIPENapaTbl TKaHEW, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIUU
HAaCEKOMBIX, UTJIOKOXKHUX, )KUBBIE AK3EMILISIPbl KOMHATHBIX PACTeHUM, repOapuu
pacTeHHMl pa3HBIX OT/AEJIOB, BIAXKHBIC TMPEMapaTbl MKUBOTHBIX, CKEJIEThI
MO3BOHOYHBIX, KOJUICKIIMM OECIMO3BOHOYHBIX JKMBOTHBIX, CKEJIET 4YeIOBEKa,
o0opynoBaHUE [JIsi JIEMOHCTpAIMM TMOYBEHHOTO W BO3AYIIHOTO THUTaHUS
pacTeHul, pacileryieHus: Kpaxmajga U O€lIKOB IMoj JeHWCTBUEM (EPMEHTOB,
o0opynoBaHuE AJis1 IEMOHCTPAIIMH OTBITOB M0 U3MEPEHUIO KU3HEHHON EMKOCTH
NErKUX, MEXaHW3Ma JbIXaTeNbHBIX JIBMOKCHUM, MOJEIH TOJIOBHOIO MO3Tra
Pa3JIMYHBIX )KUBOTHBIX.

JlaGoparopHas padora «/3ydyeHue TKaHEeW pacTEHUI.

JlaGoparopnas padora «/3ydueHre TKaHe )KUBOTHBIX».

JlaGoparopnas padora «/3ydyeHue opraHoB LIBETKOBOTO PACTEHUS.

Tema 10. PasMHOkeHNEe U Pa3BUTHE OPTraHU3MOB



@®opMbl pa3sMHOXKEHHUSI OpPraHU3MOB: Oecrosoe (BKIItoYas BEreTaTUBHOE) U
nmosioBoe. Buuabl 0ecrnosoro pa3MHOXKEHHS: TOYKOBAHHE, CIOPYJISIIUS,
dbparmeHTaIys, KIOHUPOBAHHE.

ITonoBoe pasmuoxkenue. [looBbie KIETKH, WK rameTbl. Meio3. Craauu
Mmeiio3a. IloBegenue xpomocoM B meiose. KpoccuHrosep. buomorumyeckuii
CMBICJI MEHWO03a U TIOJ0BOTO mpornecca. Merno3 U ero MecTo B d)KU3HEHHOM IUKJIE
OpPraHu3MOB.

[IpenzaponpiiieBoe paszButue. [ameroreHe3 y KUBOTHBIX. I[lonoBbie
xene3pl. OOpa3oBaHME W pa3BUTHE TOJIOBBIX KiIETOK. CrepMaroreHe3 u
ooreHe3. CTpoeHue MOJNOBBIX KIIETOK.

OmnonoTBOpeHue W SMOPHUOHATIBLHOE Pa3BUTHE KUBOTHBIX. (CriocoObl
OIUIOJIOTBOPEHHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NunuBuayanbHOoe pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOpPHUOIOTUS —
HayKa O pPa3BUTUU OPraHU3MoOB. Mopghocene3s — oouna u3 enaguwvix npoodnem
ambpuonocuu. Kouyenyus mopgoeenos u mooeru mopgoeernesa. Cranuu
AMOpUOreHe3a JKMBOTHBIX (Ha mnpumepe Jsarywku). JpooOnenue. Turmsl
apobnenus. /lemepmunuposanHoe U HeOepMUHUPOBAHHOe  OpoOIeHuUe.
bnacmyna, muner 6nacmyn. OcoOeHHOCTH JpOOJSEHUS MIIEKONHUTAIOIIHX.
3aponpllieBble JIMCTKU (racTpyisanus). 3akiajika OpraHoB M TKaHEW U3
3apOJBIIEBBIX JIMCTKOB. B3amMHOE BIUsHME YacTed pPa3BUBAIOIIETOCS
3apojpiiia (AMOpUOHATbHAS UHIYKIIMS). 3aKiIaKa MjIaHa CTPOCHUS )KUBOTHOTO
KaK pe3yJIbTaT HWEPAPXUUYECKUX B3aUMOAECHUCTBUNA TE€HOB. Brusdnue Ha
AMOPUOHATIFHOE PAa3BUTUE PA3TUYHBIX (PAKTOPOB OKPYKAIOIIEH CPEIbI.

Poct u pazButue xuBOTHBIX. [locTamOpuoHanbHblil niepuos. [lpsmoe u
HempsiMoe pas3BuTue. PaszButue ¢ Meramopdo3omM y O€CHO3BOHOYHBIX U
MO3BOHOYHBIX JKUBOTHBIX. buonornueckoe 3Ha4Y€HUE NPSMOTO M HEMPAMOTO
pa3BUTHUS, UX PACIPOCTPAHEHUE B MPUPOJAE. TUIIBI pocTa KUBOTHBIX. DAKTOPHI
PETyIAIMK  pPOCTa KUBOTHBIX M desoBeka. CTaauu MoCTIMOPHOHAIBHOTO
pa3BUTHA Y JKMBOTHBIX M yenoBeka. Ilepuonbl oHTorenesa yenoseka. Crapenue
1 CMEPTh KaK OMOJIOTHYECKHUE TTPOIIECCHI.

Pa3smHoxenue u pasurue pacrenuil. ['ameropur u cnopodpur. Meiio3 B
KU3HCHHOM IHMKJIe pacTeHuil. OOpa3oBaHue crmop B TIpolecce Meiiosa.
I'ameTtorenes y pacrenuil. OIUIOJOTBOPEHHE W Pa3BUTUE PACTUTEIBHBIX
opranu3mMoB. J[BoiiHOE OIJIOIOTBOPEHUE Y IIBETKOBBIX pacTeHuil. OOpa3oBaHue
Y Pa3BUTUE CEMEHHU.

MexaHn3MBbl PETYIISALUN OHTOT€HE3a Y PACTEHUUN U KUBOTHBIX.

JleMmoHcTpanuu

IToptpetsr: C. I. HaBamun, X. [lIneman.



Tabnuupl u cxembl: «BereraruBHoe pasMHOXeHHE», «Turbl Oecrnonaoro
pa3sMHOXKEHUS», «Pa3sMHOXEHHE XJIaMHIOMOHAAbD, «Pa3MHOXKEHHE 3BIVICHBDY,
«Pa3mHo)keHue ruapb», «Meito3y, «XpomocoMbly, «l'amerorenesy, «CtpoeHue
SAUIEKIIETKU U criepMaro3ouaay, « OCHOBHBIE CTaJlud OHTOreHe3ay, «lIpsmoe u
HEnpsIMOe pa3BuTuE», «Pa3zBuTme wMmalickoro xyka», «Pa3Butue capaHuym»,
«Pa3Butne mArymkn», «JIBOMHOE OIUIONOTBOPEHHUE Yy LIBETKOBBIX PACTCHUI,
«CtpoeHue ceMsiH OAHOIOJBHBIX W ABYINOJIBHBIX PACTeHUN», «/KU3HEHHBIN
IHUKJI MOPCKOM KamycTbDy, «KM3HEHHBIM LHUKI MXa», <OKH3HEHHBIM LUK
MarOPOTHUKAY, « KU3HEHHBIN [IUKJI COCHBI».

O6opynoBaHue: CBETOBOM MHKPOCKOI, MUKpPOIpenaparhbl SIMIEKIETOK U
CIIEpMATO30U10B, MOJIENb «I MK pa3BUTHS JISATYIIKW.

JlaGoparopnass pabora «/3yueHne CTpOECHMS TMOJOBBIX KJIETOK Ha
TOTOBBIX MHKpPOITpEIaparax».

IIpakTnueckass padora «BpIsiBIeHHE NPU3HAKOB CXOACTBA 3apOJIbIIIEH
MO3BOHOYHBIX KUBOTHBIX).

JlaGoparopHass pabGora «CTpoeHHE OPraHOB Pa3MHOKEHHUS BBICIINX
pacTeHu».

Tema 11. I'eHeTuka — HayKa 0 HaCJeICTBEHHOCTHM M M3MEHYHMBOCTH
OPraHM3MOB

Hcropus cTaHOBIEHUS M pa3BUTUS TEHETHKUM Kak Hayku. Paboter I.
Menpgens, I. ne @pusa, T. Moprana. Posib 0Te4e€CTBEHHBIX YUEHBIX B PA3BUTUH
renetuku. Pabotsl H. K. Konbiiosa, H. U. BaBunosa, A. H. benosepckoro, I'. /1.
Kapmieuenko, FO. A. ®unumuenko, H. B. Tumodeena-Pecopckoro.

OCHOBHBIE T€HETHUYECKHE TIOHATUS M CHUMBOJBL. [ OMOJIOTHYHBIE
XPOMOCOMBI, aJUIEIbHbIC T€HbI, AJIbTEPHATUBHBIE MPU3HAKUA, JOMUHAHTHBIA U
pPELIECCUBHBIA MPU3HAK, TOMO3UT0Ta, FE€TEPO3UTOTA, YUCTasl JIMHUS, THOPUIIBI,
reHotun, ¢eHorun. OCHOBHBIE METOMbI TEHETUKH: THOPUIOIOTUYECKHM,
LUATOJIOTUYECKU, MOJIEKYJISIPHO-T€HETUYECKUH.

JdeMoHCcTpanuu

IToprpetsr: I. Mennens, I. ne ®pus, T. Mopran, H. K. Konsnos, H. .
Basunos, A. H. benozepckuii, I. JI. Kapneuenko, FO. A. @ununyenko, H. B.
Tumodeer-PecoBckmii.

Tabnuipl U cxeMbl: «MeToJibl reHeTUKI, «CXeMbl CKPEITUBAHUS.

JlaGopaTtopnas pabGora «Jlpo3odmna kak OOBEKT TI'E€HETUUYECKUX

HCCIIEIOBAHUI.
Tema 12. 3aK0OHOMEPHOCTH HACJIEACTBEHHOCTH
Mounorubpuanoe ckpemniuBanue. I[lepBbiii 3akoH Menaens — 3akoH

CI[I/IHOO6paSI/IH FI/I6pI/II[OB IICPBOTO ITOKOJICHUA. HpaBI/IJ'IO JAOMUHHUPOBAHU.



BTOpOﬁ 3aKOH MGH,HCHSI — 3dKOH PaCHICIUICHUA IIPU3HAKOB. HI/ITOJ'IOFI/I‘ICCKI/IG
OCHOBBI MOHOFI/I6pI/II[HOFO CKpCIIBaHMA. I'unore3a 4MCcTOTHI TAMET.

Ananusupyoiee CKpELIUBaHUE. [TIpoMexxyTOUHBIN Xapakxrep
Hacjeq0BaHus. PacierieHue npru3HakoB MPU HEMOJIHOM JOMUHUPOBAHUH.
JurubpunHoe ckpemmuBaHue. Tperuid 3akoH MeHaens — 3aKoH

HE3aBUCHUMOTO  HacJedOBaHMS  MNpu3HakoB.  [luTosornueckre  OCHOBBI
JUTUOPUTHOTO CKPEIIUBAHUS.

CuernieHHoe HacnenoBanue npusHakoB. Pabotsl T. Moprana. CrenieHHoe
HACJIEIOBAHME TC€HOB, HAPYLICHHUE CLEIUJICHUS MEXIAY IeHamMu. XpOMOCOMHas
TEOpHUsI HACIEACTBEHHOCTH.

I'enerrka nosia. XpOMOCOMHBIA MEXaHU3M OINPEACIICHUS M0Ja. AyTOCOMBI
Y TIOJIOBBIE XPOMOCOMBI. | OMOTraMeTHBIN U reTeporaMeTHsIi noil. [ eHeTnueckas
CTPYKTypa IOJOBBIX XpomMocoM. HacimemoBaHue NpU3HAKOB, CLEIUICHHBIX C
IIOJIOM.

I'eHotun kak wenoctHas cucreMa. Ilmerorponuss — MHOXECTBEHHOE
IeUcTBUE reHa. MHOXKECTBEHHBIM ajuienu3M. B3anmomelcTBHe HeallIeIbHBIX
reHoB. KommiemenTapHocts. Dnucras. [lonumepus.

I'eHeTYECKMd KOHTPOJIb PAa3BUTHUSI PACTECHHM, KMBOTHBIX M YEJIOBEKA, a
TaKke (PU3NOIIOTMUECKUX MPOIECCOB, MOBEACHUS U KOTHUTHBHBIX (DYHKIIHIA.
['eneTnueckne MeXxaHM3Mbl CHUMOUOTEHE3a, MEXaHWU3Mbl B3aWMOICHCTBUS

«XO3MH — TApa3UT» U «XO35IMH — MHUKpoOMOM». ['eHeThueckue acneKThl
KOHTPOJISI 1 I3MEHEHUS HACJIEICTBEHHON MH(POPMAITUU B MMOKOJEHUSIX KIETOK U
OpPraHu3MOB.

JdeMoHCcTpanuu

IToprpersr: I. Mennens, T. Mopras.

Tabnuup! u cxemsl: «IlepBblil U BTOpOii 3akoHBI MeHnaenss», « TpeTuii 3akoH
Mengens», «AHanusupyrollee cKpenBanuey, «HenomHoe noMuHUpOBaHHEY,
«CruerieHHOe HacjeloBaHWEe MPU3HAKOB y 1po3oduiiby, «leHeTuka moiay,
«Kapuotun uyenoseka», «Kapuotun npozoduis», «Kapuorum nTuub,
«MHOXECTBECHHBIN ajIenu3M», «B3aumoaencTteue reHOBY.

ObopynoBanue: MofeNnb IS JEMOHCTPAllMd 3aKOHOB €IMHOOOpa3us
ruOpUIoB TEPBOr0 MOKOJEHUS M paACUICTICHUS NPU3HAKOB, MOJENb s
JEMOHCTPAllUM 3aKOHA HE3aBUCHMMOIO HACJIENOBAHUs MPU3HAKOB, MOJEIb IS
JEMOHCTPALUH CUEIJIEHHOTO HACIEA0BAaHUS MPU3HAKOB, CBETOBOM MHUKPOCKOII,
MUKpornpenapar: «Jpo3zodpunay.

IpakTuueckas pa6ora «M3yueHue pe3ynbTaTOB MOHOTHOPHUIHOTO
CKpEIIUBAHUS Y IPO30(PUITBD.



IIpakTnueckas padora «M3yueHue pe3yabTaTroB  JUTHOPUIHOTO
CKpEILUBaHUS y APO30(PUITB».

Tema 13. 3aK0HOMEpPHOCTH U3MEHYUBOCTH

B3auMmonelictBie reHOTHIIa W Cpelasl MpU (PopMUpOBaHUHM (EHOTHIIA.
N3meHunBOCTh Npu3HaKOB. KauecTBEHHbBIE U KOJIMUECTBEHHbIE MTPU3HAKH. BUbI
W3MEHUYMBOCTH: HEHACJIEACTBEHHAS U HACIIECTBEHHAS.

MonudukanrionHass u3MeHYMBOCTb. Ponb cpenbl B (dopmMupoBaHUU
MonudukarmoHHOW n3MeHUnBoCcTH. Hopma peakmum nprusHaka. BapuarmoHHbi
psn u BapuanuonHasi kpuBas (B. Moranncen). CBoiicTBa MoauUKaIIMOHHON
U3MEHYHUBOCTH.

['enoTUIMUECKas U3MEHYUBOCTb. CaoiicTBa TEHOTUIIAYECKOU
W3MEHYMBOCTH. Buabl TE€HOTUNHMYECKOM W3MEHUMBOCTH: KOMOWHATUBHAS,
MYTalMOHHAs.

KomOunaTuBHas W3MEHUMBOCTh. MeH03 M IMOJOBOM IPOIIECC — OCHOBA
KOMOMHATUBHON W3MEHYMBOCTU. Poib KOMOMHATMBHOM HW3MEHYMBOCTU B
CO3/IJaHWU T€HETUYECKOTO Pa3HOOOpa3usl B Ipeiesiax OJIHOTO BHIA.

MyTanmoHHass U3MEHYMBOCTh. BHIBI MyTanuid: T€HHbIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHbIE MW WHAYLUPOBAHHBIE MYyTalUU. SnepHble U
qUTOIUIa3MaTnyeckue Mytauu. CoMmaTH4ecKue 1 mojioBble MyTauuu. [Ipuunnbl
BO3HUKHOBEHUS MyTauui. MyTareHbl W HX BIUSHUE Ha OpPraHU3MBL.
3aKOHOMEPHOCTH MYTAIMOHHOTO Mpolecca. 3aKOH TOMOJOTHYECKUX PAJIOB B
HacnenacTBeHHou n3menunBoctu (H.W. BaBunoB). BHesiaepHast "3SMEHUMBOCTD U
HACJIEICTBEHHOCTb.

Onuecenemuxka U O9NUSEHOMUKA, pPOlb INULEHEMUYEeCKUX ¢HaKkmopos &
HAC1e008aHUU U USMEHYUBOCTU (DEHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMOS.

JlemoHcTpauumn

[Toprpetsr: I. ne ®pu3s, B. Uoranucen, H. M. BaBuiios.

Tabmuubr m  cxembl: «Buasl wu3mMeHunBocTH», «MonudukanronHas

U3MEHUYUBOCTBY, «KomOunHaTuBHas U3MEHUYUBOCTBY, «Meiios»,
«OmnonorBopeHue», «leHernyeckne 3a0oneBaHus  4elloBeKa», «Buubl
MYTaLHAN».

OO6opynoBaHue: KUBbIE U TepOAPHBIC IK3EMIUTIPH KOMHATHBIX PACTCHH,
pucyHku (pororpadun) KUBOTHBIX C PA3TIMYHBIMU BUAAMH U3MEHYMBOCTH.

JlaGoparopHas padora «HccnenoBanue 3aKOHOMEPHOCTEN
MoAU(pUKAITMOHHON H3MeHUUBOCTH. [locTpoeHue BapuallMOHHOTO psga u
BAPHUALIMOHHON KPUBOW».

IIpakTuueckass padora «Mytanuu y Apo3oduibl (HA TOTOBBIX
MUKpOTpenaparax ).



Tema 14. I'eHeTHKA Yes10BeKa

Kapuorun uenoreka. MexayHapoiHas nmporpaMMa UCCJIEI0BaHUSI T€HOMA
YyejaoBeKa. MeTonbl M3y4YeHMSI TEHETHMKH YEJIOBEKA: TI'E€HEaJIOrMYEeCKHUid,
OJIM3HEIIOBBIH, LIMTOTC€HETUYECKUM, MOMYJIALMOHHO-CTAaTUCTUYE CKU,
MOJIEKYISIPHO-T€HETUYECKUM. CoBpemeHHOE ONpeIeIICHHE TreHOTHIA:
MOJTHOT€HOMHOE CEKBEHUPOBAHUE, TEHOTUMTMPOBAHKUE, B TOM YHUCJIE C TOMOIIBIO
[111P-ananu3a. HacneacTtBennbie 3a0ojeBaHus  4eloBeka. [eHHBIE W
XPOMOCOMHBIE OoJIe3HM  4YeJloBeKa. bonesnn ¢ HaciIenCTBEHHOU
MIPEAPACIION0KEHHOCTBIO. 3HaueHue MEIUIUHCKOU TE€HETUKH B
NPEeIOTBPAIIEHUA W  JICYEHUU TEHETUYECKHX 3a00JIeBaHUI  4esoBeKa.
Menuko-reHeTU4eCKoe KOHCYIbTupoBaHue. (CtBosioBble KieTku. [loHsiTne
«TEHETHYECKOTO Tpy3a». OTUUECKHUE aCMEKThl HCCIENOBaHUM B 00JacTu
PEIAKTUPOBAHKS T€HOMA U CTBOJIOBBIX KJIETOK.

['enetndeckue (hakTOphl TOBBIIMIEHHONW YYBCTBUTEIBHOCTH YENOBEKa K
bu3nMuecKoMy U XUMUYECKOMY  3arpsi3HEHHIO  OKpYXaloled  Cpelibl.
I'eneTnyeckas npenpacnoioKEHHOCTh YEI0BEKa K MaTOJOTUSIM.

JemoHcTpanumn

Tabmumpt u cxembl: «Kapuotun yenoBeka», «MeTobl U3YUCHHS] TEHETUKU
yesioBeKay, «l eHeTnyeckue 3a00JeBaHUs YETOBEKAY.

IIpakTyeckas padora «CoCTaBICHUE U aHATIU3 POIOCIOBHOW.

Tema 15. Cesiekuiusi OpraHu3mMoB

JlomecTuKausi U CeNeKIus. 3apOoXKJACHUE CENEKIMH U JOMECTUKAIUU.
Yuyenne H. WM. BapwioBa o lleHTpax MNpOMCXOXKACHUS W MHOTO0Opa3us
KYJIBTYpHBIX pacTeHuid. Poib cemekuuu B CO3JaHUU COPTOB PACTEHUN U MOPOJ
KUBOTHBIX. CopT, mnopoma, IITaMM. 3aKOH TOMOJIOTUYECKUX PSIIOB B
HacieacTBeHHor wu3MeHunBoctu H. WM. BaBuioBa, ero 3HadeHue s
CEJIEKIIMOHHOU paOOTHI.

MeTtoapl cenekimoHHOM paboThl. McKyccTBEHHBIN OTOOp: MAacCOBBIM U
UHAUBUIYaNbHbIA.  DTanmbl  KOMOMHAIMOHHOW  cenekiuu.  Mcneitanue
MpOU3BOAUTENEH MO MOTOMCTBY. OTOOp MO TE€HOTUIY C TOMOIIBIO OIIEHKH
(deHoTHIa TOTOMCTBA M OTOOP IO TEHOTHUITY ¢ ToMoIIIbio ananu3a JIHK.

HNcKyccTBeHHBIM  MyTareHe3 Kak METOA  CCICKIIMOHHOW  paboThl.
PaguanoHHbIi M XMMWUYECKMHA MyTareHe3 KakK MCTOYHHUK MyTaludd Yy
KYJIBTYpHBIX ()OpM OpraHnu3MoB. Vcronb30BaHre TEHOMHOTO PEAAKTUPOBAHUS U
MeTo0B pekoMOMHaHTHBIX JIHK U1t momydeHHs MCXOJHOTO Marepuana s
CEJICKLIHH.

[Tonyuenue MTOJIUIITIOUIOB. BuyTtpuBugosas rUOpUIU3AIINSL.
bnuskopoacTBeHHOE — cKpeliMBaHWe, Wi  HHOpuAauHT.  HepoacTBeHnHoe



CKpelIMBaHue, WM ayTOpuJIuHL. lerepo3uc U ero nmpuuuHbl. Mcnonb3oBaHue
rerepo3uca B cenekuuu. Otnanénnas rudpunusanus. [Ipeononenue decrionus
MEXBHUJOBBIX THOpUIOB. JOCTHXKEHHSI CEJNEKUHUH PACTEHUW U >KUBOTHBIX.
«3enénas pegonoyusy.

CoxpaHeHue U M3y4eHHUE I'€HETHYECKHX PECYPCOB KYIBTYPHBIX pacCTEHHUI
M WX JUKUX PpOAWYEH JJIsi CO3JaHUs HOBBIX COPTOB M THOPHIOB
CEJIbCKOXO3AMCTBEHHBIX KYJIbTYp. /3yuenue, coxpawenue u ynpaeieHue
CeHEMUYECKUMU  pecypcamu  CeNbCKOXO3AUCMBEEHHbIX U NPOMbBICIOBbIX
HCUBOMHBIX 8 YENAX VIYUUIEHUS CYUeCmBYIOWUX U CO30aHUS HOBbIX NOPOO,
JUHULL U KPOCCOB, 8 MOM HUCle C NPUMEHEHUeM COBPEMEHHbIX Memooo8
HAYYHbIX UCCNe008aHUL, NePe008blX UOel U NePCHeKMUBHBIX MEXHOIO2UII.

JlemoHcTpanumn

IToprpers: H. 1. BaBunos, 1. B. Muuypun, 1. JI. Kapneuenko, II. II.
JIykpsnenko, b. JI. Acraypos, H. bopnoyr, . K. benses.

Tabmuubslt u  cxeMbl: «lleHTpBl NPOUCXOXKIEHUS U MHOrooOpaszus
KYJIBTYPHBIX PAacTeHUN», «3aKOH TOMOJIOTUYECKUX PSIZIOB B HACIEICTBEHHOU
U3MEHYUBOCTHY, «Metoasl cenekuun», «OTnanéHHas TUOpPUAN3ALMSLY,
«MyTarenes».

JlaGopaTropHas pabGora «l3yueHue COpPTOB KYJIBTYPHBIX PAacTeHUN U
MOPOJ] IOMAIITHUX KUBOTHBIX).

JlabGoparopHas padora «/3ydueHrue METOJIOB CENEKIIUN PACTEHUI.

IIpakTnueckas padora «IIpuBuBKa pacTeHu».

dkekypeusi «OCHOBHBIE METOJIBI M JIOCTHKEHHUSI CEJICKIIMU PACTECHUM U
KUBOTHBIX  (Ha  CEJEKIMOHHYI0  CTaHIHWI,  IUIEMEHHYI0  (epmy,
COpPTOUCTIBITATENIbHBIA YYaCTOK, B TEIJIMYHOE XO34WCTBO, B JIaDOpaTOpHIO
arpOyHUBEPCUTETA WIIM HAYYHOTO LICHTPA)».

Tema 16. BuorexHo0rus U CHHTETHYECKasi OHOJIOTHA

OOBEeKTHI, UCIONB3yeMble B OMOTEXHOJOTHMH, — KIETOYHBIE U TKAHEBBIC
KyJBTYpbl, =~ MHUKPOOPTaHM3MbI, = HUX  XapaKTepUCTHKA.  [paaul[MOHHAas
OMOTEXHOJOTHUS: XJIEOOMNEeUeHHEe, TMOIYyYEHUE KHUCIOMOJIOYHBIX MPOAYKTOB,
BUHOMENHE. Mukpoobuonornueckuii cuHte3. OObEeKTbl MUKPOOHUOIOTUYECKUX
texHosorui. [IponsBoacTBo O6enka, aMUHOKUCIOT U BUTAMHHOB.

Co3nanne TEXHONOTUA W MHCTPYMEHTOB LEJIEHANPABICHHOIO WU3MEHEHHS
U KOHCTPYUPOBAHUS TEHOMOB C II€JIbI0 TIOJYYEHUS] OPTraHU3MOB U UX
KOMIIOHEHTOB, COZIEpKAIIMX HE BCTPEUAIOIIMECS B MPUPOAE OMOCUHTETUYECKHE
My TH.

Knerounas nHxenepus. MeTonbl KyabTypbl KJIETOK U TKaHEW PaCTCHUU U
KUBOTHBIX. KpuoOanku. Comarnueckas THOpUIM3aLUs M COMATHUYECKUI



smOpuorene3. lcnonb3oBaHue TamjiowIoB B CENEKIMH pacTeHui. [lomyuenue
MOHOKIOHANbHBIX anmumer. Hcnonvzosanue  MOHOKIOHATbHBIX u
NOTUKNOHANbHBIX aHmumen 6 meouyure. VICKyCCTBEHHOE OILIOJOTBOPEHUE.
PexoHCTpyKIIMS  SIMUEKIETOK M KIOHUPOBAHME  KUBOTHBIX.  Meroa
TPAHCIUIAHTAIIUU SJEP KIETOK. TexHonocuu 0300posieHus, KyIbmusuposanus u
MUKDOKIOHATILHO20 PASMHONCEHUSL CENIbCKOXO3AUCTNEEHHBIX KYVIbMYP.

XpoMOocoMHass U TeHHass HHKEeHepus. VICKyCCTBEHHBI CHHTE3 T€HA U
koHcTpynpoBanue  pexkoMOuHanTHeiX  JHK.  Cosdanue  mpamnceenmvix
opeanusmos. JIOCTHXKEHUS W NEPCIEKTUBBI XPOMOCOMHOM M T'€HHOWU
MHKEHEpUU. DKOJIOTHYECKUE U AITUYECKUE MTPOOIeMbl TeHHOU MHKEHEPHH.

Menuuunckue OuorexHonoruu. IlocTtreHoMHas wu@poBas MeAUIMHA.
[MIIP-auarnoctuka. MeTa0oJIOMHBIN aHaIW3, TEHOLUECHTPUUECKUM aHaIu3
IIPOTEOMA YEJIOBEKA I OLEHKH COCTOSHMS €ro 3740poBbs. lcronb3oBanue
CTBOJIOBBIX KJIETOK. TapreTHass Tepanus paka. 3D-OumouwmkeHepusi mis
pa3paboTku (pyHAAMEHTAIbHBIX OCHOB MEIMUIIMHCKUX TEXHOJOTHM, CO3daHUs
KOMIUIEKCHBIX TKaHEW COUeTaHHEM TEXHOJIOTHMH TPEXMEPHOTO OUOMPUHTUHTA U
ckaddonauHra A7 peleHus 3aa4d nNepCcoHaTu3UPOBAHHON METUITUHBI.

Coznanue BEKTOPHBIX BAKIIMH C IO 00€CTICUeHUs] KOMOMHUPOBAHHON
3amuThl oT Bo3Oynuteneir OPBU, ycraHoBieHuEe MOJEKYISIPHBIX MEXaHHU3MOB
¢yukumonuposanuss PHK-comepxkammx BUpycOB, BBI3BIBAIOIIUX  0CO00
onacHbI€ 3a00JIEBAHMS YETIOBEKA U )KUBOTHBIX.

JleMoHcTpanuu

Tabmumst  u  cxembl:  «lcmonb30BaHME€ ~ MHKPOOPTaHU3MOB B
IPOMBILIIJIEHHOM  MPOM3BOACTBE», «Kilerounas  uHxkeHepus», «leHHas
WHKEHEPUSD).

JlaGopaTopHas pa6ora «/3yueHne 00bEeKTOB OMOTEXHOIOTUM.

IIpakTnueckas padora «IloaydeHre MOJIOYHOKUCIBIX MPOTYKTOBY.

IKckypenst «bHOTexXHONIOTUS — BaKHEWIIAs MPOU3BOJUTEIbHAS CHIIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE TPOU3BOJICTRO)».

11 KUJIACC

Tema 1. 3apoxkaeHue u pa3BUTHE IBOJIOIHOHHBIX NMPeEICTABJICHUH B
OHOJIOrHH

OpomonnonHass Teopus Y. Jlapuua. Ilpeanochuikvi BO3HUKHOBCHHS
napsuHU3Ma. JXU3Hb 1 HaydHas faesTenbHoCcTh Y. JlapBuHa.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHMUSA ITPOI'PAMMBI 11O
BHUOJIOTUH HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHMS K pe3yJabTaraM OCBOCHHUS
oOydJaronMMHUCs TIporpaMM CpeHero oOmiero o0pa3oBaHUA: JIUYHOCTHBIE,
METAINPEAMETHBIE U TTPEIMETHBIE.

B cTpykType JNMYHOCTHBIX pE3YJIBTATOB OCBOEHUS MPOTrPaMMbl IO
OMOJIOTHY BBIJICIICHBI CICIYIONNE COCTABISIONINE: OCO3HAHUE O0YyJarOIUMUCS
POCCHUICKOM TPaXKAAHCKOM HMIACHTUYHOCTH — TOTOBHOCTH K CaMOpPa3BUTHIO,
CaMOCTOSITEJILHOCTH W CaMOOTPEICTICHUIO, Haluyue Momusayuu K 0O0ydeHHUIO
OMOJIOTHH, YeleHanpasieHHoe passumue BHYTPEHHUX YOSKACHUN TUYHOCTH Ha
OCHOBE KIIFOUEBBIX LIEHHOCTEM W HCTOPUYECKUX TpaauUMW Ppa3BUTHS
OMOJIOTUYECKOTO  3HAHWS, 2O0MOBHOCMb U CHOCOOHOCMb  OOYYaroIIuXCs
PYKOBOJICTBOBATbCSI B CBOEM  JEATEIBHOCTH  LIEHHOCTHO-CMBICJIOBBIMU
yCTAHOBKaMH, MPHUCYIIUMHU CHUCTEME OHOJOTHMYECKOTO OOpa3oBaHUsl, Haluuue
NpPAasoCo3HaHUsl DKOJOTUUECKOU KYJIBTYPBI, CHOCOOHOCMU Cmagums TSI U
CTPOUTH )KU3HEHHBIEC IIAHBI.

JIMdHOCTHBIE  pe3yabTaTbl OCBOGHUS NPOrpaMMbl MO  OHOJOTUHU
JOCTUTAIOTCS B €IWHCTBE YyYEOHOW M BOCIIUTATEIbHOW JIEATCIIBHOCTH B
COOTBETCTBUM C  TPAAULMOHHBIMU POCCUHUCKUMH  COIMOKYJIBTYPHBIMH,
HUCTOPUYECKUMHU M JIyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMHU, TPUHSITHIMU B
oOIecTBe MpaBWIaMH W HOPMaMHU TOBEIEHUS M CIOCOOCTBYIOT MPOIECcCam
CaMOIO3HAHUs, CAMOBOCIIUTAaHUSI WU CAMOPA3BUTHs, PAa3BUTUS BHYTPEHHEU
MO3UIIMA JIMYHOCTH, MaTPUOTHU3MA M YBAXKEHUS K 3aKOHY U MPaBOMOPSIKY,
YeJIOBEKY TpyJda U CTaplieMy IOKOJICHHIO, B3aUMHOTO YBa)KEHUsI, OEpPEKHOTO
OTHOIIEHUSI K KYJBTYPHOMY HACIEOUI0 U TPAAULUSIM MHOTOHAIIMOHAJIBHOTO
Hapoaa Poccutickoit @enepanuu, IpUPOJE U OKPYKAIOIIEH Ccpeie.

JIngHOCTHBIE pe3yabTaThl OCBOCHHUS ydeOHOro mnpeamera «buomorus»
JTOJIPKHBI OTpakaTb  TOTOBHOCTh M CIIOCOOHOCTh  OOyYaromuxcs
PYKOBOJICTBOBATbCSI CPOPMHUPOBAHHOM BHYTPEHHEH TMO3UIIMEH JIMYHOCTH,
CUCTEMOW IEHHOCTHBIX OpHUEHTAIlM{, MO3UTHUBHBIX BHYTPEHHUX YOEKIICHHIA,
COOTBETCTBYIOIIUX TPATUIMOHHBIM IIEHHOCTAM POCCHUHCKOTO OOIIECTBa,
pacliMpeHue >KU3HEHHOTO OIbITa MW OMbITa JESITEILHOCTH B IIPOIEcCe
pean3aliuyi OCHOBHBIX HAMPABICHUN BOCHUTATEIBHON NESITEILHOCTH, B TOM
YUCJIE B YACTH:

1) rpaxaaHCcKOro BOCIIUTAHMS:



C(hOPMHPOBAHHOCTh  TPAXKJAAHCKOM  MO3UIMU  OOydyalomerocss  Kak
AKTUBHOTO U OTBETCTBEHHOTO YJI€HA POCCUHCKOTO OOIIECTBA;

OCO3HAHHE CBOUX KOHCTHTYIIMOHHBIX NpaB U OOS3aHHOCTEH, yBakKeHHE
3aKOHA U MPaBOIIOPSIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKON NEATENTbHOCTH NPHU CO3JIaHUU
y4eOHBIX MTPOEKTOB, PEIICHUN YUYEOHBIX U TO3HABATENbHBIX 33]1a4, BBITIOJTHEHUN
OMOJIOTMYECKHUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh OMpPENEsATh COOCTBEHHYIO MO3UIHUI0 IO OTHONIEHUIO K
SBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSATSH €€;

YMEHHUE YUYUTHIBATh B CBOUX JEHCTBUSIX HEOOXOIUMOCTh KOHCTPYKTUBHOTO
B3aUMOJICHCTBHUS JIFOJIEH C Pa3HBIMHU YOEKIECHUSMU, KYIbTYPHBIMU [IEHHOCTSIMU
Y COLIMAJIBHBIM ITOJIOKEHUEM;

TOTOBHOCTh K COTPYOHUYECTBY B INPOLECCE COBMECTHOIO BBIITOJIHEHHUS
y4eOHBIX, TIO3HABATEJIBHBIX M HCCIEAOBATEIBCKUX 3aJlady, YBaXKUTEIBHOTO
OTHONIIEHUS K MHEHHUIO ONIMOHEHTOB MpU OOCYXJACHUH CIIOPHBIX BOIIPOCOB
OHMOJIOTUYECKOTO COACPKAHUS;

TOTOBHOCTb K TYMAaHUTAapHOU U BOJIOHTEPCKOU A€ATEIbHOCTH;

2) IaTPHMOTHYECKOr0 BOCIIUTAHUS:

C(hOPMHPOBAHHOCTh  POCCHUHCKOM  TPAKTAHCKOM  HICHTUYHOCTH,
MaTpPUOTU3MA, YBAXKEHUS K CBOEMY HapoOJy, YyBCTBA OTBETCTBEHHOCTHU MEPE]]
Ponunol, ropmoctn 3a cBOM Kpail, cBOO PonuHy, CBOM S3BIK M KYJBTYDY,
MPOLJIOE U HACTOSIIIIEE MHOTOHALMOHAIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOIIEHHWE K NPHUPOJHOMY HACIEIWI0 U IaMATHHKaM
OPUPOJIbI, NOCTHXKEHUSIM Poccuu B Hayke, MCKYCCTBE, CIIOPTE, TEXHOJIOTHSX,
TpyAe;

COCOOHOCTh OIIEHMBATh BKJIAJ POCCUUCKUX YYEHBIX B CTAHOBJICHHE H
pa3BuTHE OHOJOTHHU, MOHMMAHHS 3HAUYEHUS OMOJOTMU B IMO3HAHUU 3aKOHOB
OPUPOIBI, B )KM3HU YEJIOBEKA U COBPEMEHHOTO O0IIECTRA;

uaeiiHas yOexxJIEHHOCTh, TOTOBHOCTh K CIYXEHUIO U 3ammure OTeuecTna,
OTBETCTBEHHOCTb 3a €T0 CYyAbOY;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHHUE TYXOBHBIX IECHHOCTEW POCCUUCKOTO HApOa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUUECKOTO TTOBEICHMUS;

CIIOCOOHOCThH OLICHUBATh CUTYallMI0 M MPUHUMATh OCO3HAHHbBIE PEIICHMUS,
OpPUEHTHUPYACh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IEHHOCTH;

OCO3HAHUE JIMYHOT'O BKJIaJa B IOCTPOECHHUE YCTOMYMBOTO OyAyIIEro;



OTBETCTBEHHOE OTHOLIEHHWE K CBOUM pOAMTENSM, CO3JIaHUIO0 CEMbU Ha
OCHOBE OCO3HAHHOTO MPUHATHUS EHHOCTEW CEMEWHOW KU3HU B COOTBETCTBUM C
TpaauuusmMu HaponoB Poccuu;

4) 3¢TeTHY€eCKOro BOCIIMTAHUSA:

ACTETUYECKOE OTHOLIEHUE K MUPY, BKJIIOYAsl 3CTETHKY ObITa, HAYYHOIO U
TEXHUYECKOTO TBOPUECTBA, CIIOPTa, TPy/la, 0OIIECTBEHHBIX OTHOIIICHUH;

MOHMMAHUE HMOIMOHAIBLHOTO BO3JCHCTBUS JKUBOW TPUPOABI U €€
LIEHHOCTH;

TOTOBHOCTh K CAMOBBIPQKEHHUIO B PAa3HBIX BHJIAX MCKYCCTBA, CTPEMIICHHE
NPOSIBIISATH KAY€CTBA TBOPUYECKOM JIMYHOCTH;

5) ¢pusznueckoro BocnuTanusi, GopMUPOBaHUsI KYJbTYPbI 310POBbSI 1
3MOLMOHAJIBHOIO 0J1Ar0NOIyYHsI:

MOHMMAHUE W peaju3anus 3I0pOBOr0 M 0e30macHOro obOpasza >KU3HU
(3mopoBoe  mMUTaHME, COONMIOACHUE THUTMEHUYECKUX TPaBWI U HOPM,
cOQIaHCUPOBAHHBIM pPEXUM 3aHATHUH M OTAbIXa, peryiaspHas (undeckas
aKTUBHOCTH), OCPEKHOTO, OTBETCTBEHHOTO M KOMIICTCHTHOTO OTHOIICHHS K
COOCTBEHHOMY (PH3UYECKOMY U ICUXUYECKOMY 3/10POBBIO;

MOHMMAaHUE I[EHHOCTH TMPAaBWJI WHAUBUAYATLHOTO W KOJUIEKTHBHOTO
0€30MacHOr0 TOBEACHHUS B CHUTyallUsX, YTPOXKAIOMIMX 370POBBI0O U JKU3HU
JIIOJICH;

OCO3HAaHWE  TOCIAEACTBUH W  HEOPUATHS  BPEAHBIX  TPUBBIYECK
(ynorpeOsieHus ajaKorois, HApPKOTUKOB, KypEeHUs);

6) Tpy10BOIr0 BOCIIUTAHUSA:

TOTOBHOCTb K TPY/y, 0CO3HAHHUE LIECHHOCTH MacTepCTBa, TPYAOIO0uE;

TOTOBHOCTh K AKTUBHOMW JESATEIbHOCTH TEXHOJIOTHYECKON U COLMaIbHOM
HaIpaBJICHHOCTH, CIIOCOOHOCTh WHUIIUAPOBATb, TUTAHUPOBATh u
CaMOCTOSATEILHO BBITIOIHATE TAKYIO JIEATEIHbHOCTH;

UHTEpPEC K pasluyHbiM cdepam mpodecCHOoHANIbHON NeITeNbHOCTH,
yMEHHE COBEpIATh OCO3HAHHBIN BbIOOP Oyayliei mpodeccuu 1 peann30BbIBaTh
COOCTBEHHBIC KU3HCHHBIC TUTAHBI;

TOTOBHOCTh M CIIOCOOHOCTH K 0O0pa3oBaHHI0O U CcaMOOOpa3oBaHUIO Ha
MNPOTSHKEHUU BCEU JKU3HU,

7) IKOJI0OTHY€CKOr0 BOCTIMTAHUS:

HKOJIOTUYECKH 11eJIECO00pa3HOE OTHOILIEHUE K MPUPOAEC KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CylIEeCTBOBaHNUS;

MOBBINICHUE YPOBHS DSKOJOTHMYECKOW KYJIBTYPHl: NMPUOOpPETEHHE OIBITA
IUIAHUPOBAHUS TIOCTYNKOB M OILIGHKM WX BO3MOXHBIX TOCIEICTBUMA IS
OKpY Karole cpepl;



OCO3HaHUE II00aJBLHOTO XapakTepa IKOJOTHYECKHUX MpoOiIeM U MyTel ux
pelieHus;

CHOCOOHOCTh HCIONB30BaTh MPUOOpETaeMble MPH H3yYEHUU OHOJIOTUU
3HaHWST W YMEHUS TIPU PEIICHHH MpoOieM, CBSI3aHHBIX C PalMOHAIHHBIM
IPUPONIONIONBE30BaAHUEM  (COONIIOZIEHUE TpaBWJ  TOBENCHHUS B  TIPHUPOJE,
HaIlpaBJICHHBIX Ha COXPAaHEHUE PaBHOBECHS B JKOCHUCTEMaX, OXpaHy BHJIOB,
AKOCUCTEM, OUOCheEphI);

AKTUBHOE HENPUATHE JCUCTBHUM, NPUHOCIIIMX BpEI OKPYKAIOLIEH
MIPUPOIHON Cpesie, YMEHUE MPOTHO3UPOBATh HEOMATOMPHUSATHBIC YKOJIOTUYECKHE
NOCJEACTBUS MPEANIPUHUMAEMBIX TEUCTBUN U MPEAOTBPAILIAT HX;

HaJIMYUe  Pa3BUTOrO  AKOJOTHYECKOTO  MBIIUICHUS, AKOJIOTHYECKOMN
KYJIBTYpbl, OMbBITA JIESITEIHHOCTH HKOJOTHYECKON HaNpaBICHHOCTH, YMEHUS
PYKOBOJCTBOBATHCS MMHU B NTO3HABATEIIbHOM, KOMMYHUKATUBHOW U COLMAJIBHOMN
OpPaKkTUKE, TOTOBHOCTM K YYacTUIO B  IMPAKTHYECKOM  JIESITEIbHOCTHU
AKOJIOTMYECKOM HAIIPaBJIECHHOCTH;

8) HEeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKW W OOIECTBEHHOW MPAKTUKH, OCHOBAHHOTO HA JTNAJIOTe
KyJBTYp, CIIOCOOCTBYIOIIETO OCO3HAHHMIO CBOEr0 MECTa B TMOJUKYJIBTYPHOM
MUpE;

COBEPIICHCTBOBAHUE SI3LIKOBOM W YMTATEIIbCKOM KYJIBTYPhl KaK CPEACTBa
B3aMMOJICHCTBUS MEXY JIFOJbMH U MIO3HAHUSI MUDA;

MOHUMaHUe crenu@uKu OMOJOTUM KaK HayKH, OCO3HaHUS €€ poiu B
(GbOopMHUpPOBAaHUU PAIMOHAIBHOIO HAYYHOTO MBIIUICHUS, CO3aHUH LIETOCTHOTO
MpeACTaBIeHUs] 00 OKpPYXKaloIleM MUPE KaK O €IUHCTBE MPUPOIbI, YeTOBEKa U
o0lllecTBa, B MO3HAHUU MPUPOJHBIX 3aKOHOMEPHOCTENW U PEIICHUH MPoOIeM
COXpaHEHHUs IPUPOAHOTO PABHOBECHS;

yOXKIEHHOCTh B 3HAYUMOCTHU OWOJIOTHH ISl COBPEMEHHOM 1TUBUIIN3AINH:
oOecreyeHus: HOBOTO YpOBHS Pa3BUTHsI MEAMIIMHBI, CO3JaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CIOCOOHBIX pellaTh pecypcHble MPOOIEMBbI  Pa3BUTHUS
YeJIOBEUYECTBA, TTOVCKA MyTEH BBIXO/Aa M3 TIIOOATBHBIX IKOJIOTHUECKUX MTPOOIeM
u o0ecredeHus: Tepexola K YCTOMUYMBOMY pa3BUTHIO, PAIMOHAIBHOMY
UCIIOJIb30BAHUIO MPUPOAHBIX PECYPCOB U (DOPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYEHUM OWUOJOTUYECKUX 3HAHUN B LEIAX
MOBBIMICHUST OOMIEH KyJAbTYphl, €CTECTBCHHO-HAYYHOW TPAMOTHOCTH, Kak
COCTaBHOM  4YacTM  (YHKIMOHAJIBHOW  TpPaMOTHOCTH  OOydYaroliuxcs,
dbopMupyeMoi Mpu U3y4eHUH OUOJIOTHH;



[IOHUMAHHUE  CYIIHOCTH  METOAOB  IIO3HAHHUs, HCIOIB3YEMBIX B
€CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HMCIOJIb30BaTh MOJTy4YaeMble 3HAHUS IS
aHaIu3a U OOBACHEHHUS SIBJICHUI OKPYXAlOUIEro MUpa M MPOUCXOIAIIUX B HEM
WM3MEHEHUH, YMeHue Jiejarb 0OOCHOBAaHHBIE 3aKJIIOYEHHUS] Ha OCHOBE Hay4YHBIX
(akTOB M UMEIOLUXCS JAHHBIX C LEJbIO MOIYYEHHs JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CAMOCTOSITENIBHO UCIOJIb30BaTh OMOJOTUYECKUE 3HAHUS TS
penieHus NpodJeM B peaibHbIX )KU3HEHHBIX CUTYalUX;

OCO3HAaHME LIEHHOCTU HAYyYHOM JEATEIBHOCTH, TOTOBHOCTH OCYILECTBIATh
IIPOEKTHYIO U UCCIIEN0BATEIBCKYIO AEATEIbHOCTh MHANBUYAIbHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENPEPHIBHOMY O0Opa3oBaHUIO U
caM00Opa30BaHUIO0, K aKTUBHOMY IOJIYYEHHIO HOBBIX 3HAHHMM MO OHUOJIOTMH B
COOTBETCTBHH C KU3HEHHBIMH MMOTPEOHOCTSAMH.

METAIPEJMETHBIE PE3YJ/IBTATBI

MeranpeaMeTHbie pe3yabTaThl 0CBOCHUS yueOHOro npeamera «buonorus»
BKJIFOUAIOT: 3HAYMMbIC 71 (POPMUPOBAHMS MHUPOBO33PEHUS O00YUaIOIIUXCS
MEKIMCIUTUTHHAPHBIC (MeXTIpeIMETHEIC) oOIeHayYHbBIC TTOHSATHS,
OTpaKaroIue IEeJOCTHOCTh HAyYHOW KapTHHBI MHUpa M CHeUU(pUKY METOIOB
MO3HAHUS, WCIOIb3YEMBbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, JHEPTus,
SBJICHUE, TMPOIECC, CUCTeMa, HayuHbld (aKT, TMPUHINI, TUIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpPHS, HCCJICIOBaHHE, HAOIIONCHHE, H3MEPCHUE,
AKCIIEPUMEHT U APYTHE); YHUBEPCAIbHBIC yUeOHbBIC eHCTBUS (ITO3HABATCIIHHBIC,
KOMMYHHUKAaTUBHBIC,  PETYJISATHBHBIE), oOecreduBawIiime (QopMupoBaHue
(YyHKIIMOHAILHOM TPAMOTHOCTH M COIIMAJIbHOM KOMIIETCHIIMH OOYYaroIInXcs;
CIIOCOOHOCTh 00YHYAarOIIMXCSl UCIOJIb30BaTh OCBOCHHBIE MEKIUCIUILIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS W YHHUBEpPCaJbHbIE Y4ueOHbIE JIEUCTBUS B
IT03HABATEIIbHOM U COLUATILHOU ITPAKTHUKE.

B pesynaprare wusydeHus OHOJOTMM Ha YPOBHE CpeIHEro oOIIero
oOpazoBaHusi y oOyuaromierocs OyayT cQOpMHpPOBaHbI I[O3HABATEIbHBIC
YHUBEpCAJIbHBIC yYeOHBIE NEWCTBHUS, KOMMYHHKAaTHBHBIC YHUBEPCAIbHBIC
y4eOHbIC JACHCTBHS, PETYISTUBHBIC YHHUBEpCaJIbHBIC YyYeOHBIC JCHCTBUS,
COBMECTHAs JESITEILHOCTD.

MeranpeaMeTHble pe3ysibTaThl OCBOCHMSI MPOrpaMMBbl CPEIHEro OoOIIero
00pa30BaHus JOJIKHBI OTPAKATH:

OBiajgeHue  YHUBEPCAJIbHBIMU  Y4eOHBIMH  T03HABATEIbHBIMU
JeHCTBUSIMMU:

1) 6a3oBbIe JJOrHYeCKHeE JIeHCTBUSI:



y4eOHBbIX, a TaKke B peajbHbIX >KU3HEHHBbIX cuTyauusx. lIpenmerHbie
pe3yabTaThl NPEACTABICHBI MO IOaM U3YUYCHHUSI.

[IpenmeTHBIC pe3ybTaThl OCBOCHUS yueOHOTO peameTa «buomorus» B 10
KJlacce JTIOMKHbI OTPAXKaTh:

c(hOpMHPOBAHHOCTh 3HAHUH O MECT€ M pOJId OHOJOTUHM B CHUCTEME
€CTECTBEHHBIX HayK, B ()OPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTHUHBI MUPA, B
MO3HAHUU 3aKOHOB TMPUPOJABl U  PEIICHUU MpoOJieM PalluOHAIBHOTO
MPUPOJONOIBb30BAaHUSA, O BKJIAJE POCCHUUCKUX U 3apyOeKHBIX YUYEHBIX B
pa3BUTHE OMOJIOTHU;

BIQJICHUE CHUCTEMOW OHWOJIOTMYECKUX 3HAHHMM, KOTOpas BKIIIOYAET:
OCHOBOIIOJIAralIIe OUOJIOTMYECKUE TEPMHUHBI W TOHSTHS (PKU3Hb, KJIETKa,
OpraHu3M, METa0oJIM3M, TOMEOCTa3, CAMOPETYJALMS, CaMOBOCIPOU3BEICHUE,
HACIIEJICTBEHHOCTh, U3MEHYMBOCTh, POCT U PA3BUTHUE), OMOJOTHUYECKUE TEOPUH
(xnetounass teopust T. IllBanna, M. Ilneitnena, P. BupxoBa, xpomocomHas
Teopust HacieacTBeHHocTH T. Moprana), yuenus (H. Y. BaBunoBa — o nieHTpax
MHOToOOpa3usi M  MPOUCXOKACHUS  KYJBTYPHBIX  PAacTEHUi), 3aKOHBI
(emrnHOOOpA3HsI TOTOMKOB TEPBOTO MOKOJICHUS, PACIICTIIICHUS, YUCTOTHI TaMET,
HE3aBHUCUMOT0O HaciefnoBaHus [. MeHuens, TOMOJOIMYECKUX PSIIOB B
HacJICACTBEHHOU N3MEHYUBOCTH H. . Basumnoga), MPUHIIHATIBI
(KOMITJIEMEHTApPHOCTH);

BJIaJICHUE OCHOBHBIMM METOJAMHU HAYYHOTO IO3HAHMWS, UCIOIb3YEMbIX B
OMOJIOTUYECKUX HWCCICAOBAHMUSIX J>KUBBIX OOBEKTOB (OMHMCaHHWE, W3MEpPCHHE,
HaOII0ZICHUE, SKCTIEPUMEHT);

YMEHUE BBIAEIATh CYLIECTBEHHBIE PU3HAKU: BUPYCOB, KIIETOK MPOKAPUOT
W JYKapuoT, OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPTraHU3MOB, B TOM YHCJIE
OakTepuid, rpuOOB, pAaCTEHU, >KUBOTHBIX U YEJIOBEKA, CTPOCHUSI OpPraHOB U
CUCTEM OpraHoB  pacTeHUH, KUBOTHBIX,  YEJIOBEKA, MIPOLIECCOB
KUZHEACATEIbHOCTH, TMPOTEKAIOIIMX B OPraHU3Max pAaCTEHUM, JKUBOTHBIX H
YeJIoBeKa, OMOJOTMYECKUX TMPOILIECCOB: OOMEHa BelecTB (MeTabonusm),
MpEeBpAILCHHUs] SHEPIUH, OpPOXKEHUS, aBTOTPOPHOrO0 U reTepoTpOPHOro THUIOB
nuTaHus, (GOTOCHHTE3a M XEMOCHHTE3a, MHUTO3a, MeEio3a, TraMeToreHesa,
AMOpUOTEHE3a, MOCTAMOPHUOHATILHOTO pa3BUTHS, Pa3MHOKEHUSI,
WHAUBUIYAIBHOTO PAa3BUTHUS OpraHu3Ma (OHTOTEHEe3a), B3aMMOJICHCTBUS T€HOB,
reTepo3uca, MCKyCCTBEHHOTO 0TOOpa;

YMEHHUE yCTAaHABIMBATh B3aUMOCBA3U MEXAY OPraHOWJIAMHU KIIETKA U HX
(GYHKIUSAMHA, CTPOCHHEM KIIETOK Pa3HBIX TKaHEW W WX (DyHKIHUSIMH, MEXIY
OpraHamMM M CUCTEMaMH OpPraHOB y PACTEHUW, KMBOTHBIX M YEJIOBEKAa U MX
(GYHKIUSAMH, MEXIy CUCTEMaMU OPraHOB M UX (PYHKIMSIMHU, MEXIY dTaraMu



CaMOCTOSITeIbHO  (OPMYIMPOBATh W aKTyaJIM3UpOBaTh  MPoOIEMY,
paccmaTpuBarh €€ BCECTOPOHHE;

WCMOJIb30BAaTh MPU OCBOCHWH 3HAHUN MPUEMBI JIOTUMYECKOTO MBIILICHUS
(amanuza, cuHTE3a, CpaBHEHWs, KiacCUUKauH, O0O0OIIEHHUs), PACKPHIBATH
CMBICI OHMOJIOTMYECKUX TMOHATHH (BBIACISATH WX XapaKTEpHbIC IPU3HAKH,
YCTaHABJIMBATh CBSA3U C APYTUMU MOHATUIMU);

ONpPEACNATh LEJIH JEITEIbHOCTH, 3ajJlaBas IMapaMeTpbl U KPUTEPUH HX
JOCTHXKEHUS, COOTHOCUTH PE3YJIbTaTbl JAEATEIIBHOCTH C TMOCTABIECHHBIMU
LEISAMU;

UCIIOJIH30BaTh OMOJIOTMYECKUE TIOHATUS Mg OObsiCHeHHs (HAaKTOB U
SIBJICHUU KUBOU IPUPOLBI;

CTPOUTH JIOTMUECKHE pacCykAcHUsi (MHIYyKTUBHBIC, JEAyKTUBHBIC, IO
AHAJIOTHH), BBISIBIATh 3aKOHOMEPHOCTHU U MPOTHBOPEUHUS B PACCMATPUBAEMBIX
SBIICHUSX, (POPMYJIMPOBATH BHIBO/IBI U 3aKIIFOUEHUS;

NPUMEHATh  CXEMHO-MOJCJIBHBIE  CpEACTBAa  JJISI  IPEACTABICHUSA
CYILIECTBEHHBIX CBSA3€H U OTHOIICHUHN B M3y4aeMbIX OMOJOTHUYECKUX OOBEKTaX, a
TAK)K€ MPOTHUBOPEYMM  PA3HOTO  pOAA, BBISIBICHHBIX B  PAa3JIMYHBIX
WH()OPMAIIMOHHBIX HCTOUYHUKAX;

pa3pabarbIBaTh IJIaH pelieHus MpooOaeMbl ¢ YIETOM aHaIu3a UMEIOITUXCS
MaTepUATbHBIX U HEMAaTepHUaJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHMBBI B JEATEIBHOCTb, OILICHUBaTb COOTBETCTBUE
PE3yIbTaTOB LEJISIM, OEHUBATh PUCKU MOCIEACTBUN AEATEIbHOCTH;

KOODJAMHHUPOBATH U  BBIMOJHATH pabOTy B  YCJIOBHUSIX pEalbHOTO,
BUPTYAJIbHOTO ¥ KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pPa3BUBATh KPEATUBHOE MBIIIJICHUE MIPU PEIICHUH KU3HEHHBIX MPOOJIEM.

2) 0a30BbIe UCCIIeN0BATEILCKUE 1eHCTBUA:

BJIaJICTh HaBBIKaMH y4eOHO-MCCIIeIOBATEIbCKOM U TPOEKTHOU
JESTENBHOCTH, HaBBIKAMHU  pPa3pelieHuss MpooOJaeM, CHOCOOHOCTHIO U
TOTOBHOCTBIO K CaMOCTOATEJIBHOMY MOUCKY METOJIOB PEIICHUS MPAKTUYECKHUX
3a7a4, MPUMEHCHUIO PA3JIMYHbIX METOAOB MTO3HAHUS;

WCMOJIb30BATh PA3JIMYHBIE BHUJBI ACATEIBHOCTH IO IMOJYYEHUIO HOBOTO
3HAHMS, €r0 HMHTEpIIpPETallui, MPeoOpa30BaHUI0 U TPUMEHEHHUIO B y4E€OHBIX
CUTYaITUSIX, B TOM YHCJIC TIPH CO3JIaHUH YIECOHBIX U COIUANIBHBIX ITPOCKTOB;

dbopMupoBaTh ~ HayyHbIH  TUN  MBINUICHUSA,  BJIAJACTh  HAy4YHOU
TEPMUHOJIOTHUEH, KITFOUEBBIMU MOHSATUSIMU U METOJIaMU;

CTaBUTh W (GOPMYIUPOBATH COOCTBEHHBIC 3a/aun B 00pa3oBaTEIHHOU
NEATENbHOCTHU U )KU3HEHHBIX CUTYalUsX;



BBISIBJIATh TPUYUHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIH3UpOBaTh 3ajady,
BBIIBUTaTh TUIIOTE3y €€ pelIeHHs, HAXOAWTh apryMEHTHI JUIs J0Ka3aTeIbCTBa
CBOMX YTBEP)KJICHHIA, 3a/1aBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aHAIM3WPOBATh TIONYYCHHBIE B XOAC PEIICHHS 3aJa4dl Pe3yJIbTaThl,
KPUTHYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBAThH H3MEHEHUE B
HOBBIX YCIIOBHSIX;

JaBaTh OIICHKY HOBBIM CUTYAIUsIM, OTICHUBATh MPUOOPETEHHBIN OIIBIT;

OCYIIECTBIIATH LIEJCHANIPABICHHBIN MOUCK MEPEHOCa CPENICTB U CIIOCOO0B
JeMcTBUS B IPO(ECCUOHATIBHYIO CPENy;

yMETh TIEPEHOCUTH 3HAHUS B MO3HABATEIHHYIO M MPAKTUYCCKYIO 00IacTh
KHU3HEACATCITLHOCTH;

YMETh MHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEAMETHBIX 00IaCTEH;

BBIJIBUTATh HOBBIC UJICH, MIPEAJIaraTb OpUTHHAIBHBIC TOAXOAbI U PEIICHUS,
CTaBUTb MPOOJIEMBI U 33]J1a4M, JOITYCKAIOIINE AIbTEPHATUBHBIC PEIICHMUS.

3) pabora ¢ uHpopmanmei:

OpUEHTHPOBATHCS B PA3IMYHBIX HMCTOYHMKAX WHPOpManuu (TEKCTe
y4eOHOTrO  TMOCOoOMs, HAy4YHO-TIOMYJSIPHON  JUTeparype, OHWOIOTHYECKUX
CJIOBapsiX W CIPABOYHUKAX, KOMIIBIOTEPHBIX Oa3ax maHHBIX, B HHTepHeTe),
aHAIM3WPOBATh HMH(DOPMALIMIO PA3NTMUYHBIX BHUAOB W (OpPM TIpeICTaBIICHUS,
KPUTHYECKH OIEHUBATH €€ JOCTOBEPHOCTh M HETIPOTUBOPECUHBOCTD;

(dbopMyIHpPOBATh 3aIIPOCHl U MIPUMEHSITH PA3TMYHBIE METO/BI MPU TIOUCKE U
orbope Owmomormdeckoil uHpOpManuK, HEOOXOAUMOH IS BBHIIIOJHCHUS
y4eOHBIX 3a/1a4;

nproOpeTaTh OIBIT WCIOJB30BaHUS WH(POPMAITMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUH, COBEPUICHCTBOBAaTh KYyJAbTYpy AaKTHUBHOTO  HCIIOJI30BaHUS
Pa3TUYHBIX TTIOMCKOBBIX CHCTEM;

CaMOCTOATENILHO  BBIOWPATh ONTUMAIbHYIO (QopMy MpEACTaBICHUS
Oouonornyeckoit wuH@oOpmanuu (cxeMbl, Tpaduku, AUArpaMMbl, TaOIUIBI,
PUCYHKHU U JIPYTOEC);

WCIIONb30BaTh HAYYHBIH SI3bIK B KauyeCTBE CpEACTBA MpH pabore ¢
Oouonornueckoil uH(pOpManuel: TPUMEHATb XUMHYECKHE, (U3NYECKHE W
MaTeMaTHYeCKUe 3HAKU U CUMBOJIBI, (POpMYIbI, a0OpeBUaATypy, HOMEHKIATYDY,
UCTIONB30BaTh W MPEoOpa3OBBIBATh  3HAKOBO-CUMBOJIUYECKHE  CPEICTBA
HATJISTHOCTH,

BJIQJICTh  HABBIKAMU  pACMO3HABaHWSI W 3alUThl  WHOOpMaIuH,
MH(GOPMAIIMOHHOM 0€30MaCHOCTH JIMYHOCTH.

OBiajgeHue yHUBEPCAJbLHBIMM KOMMYHUKATUBHBIMHM eCTBUSIMU:

1) oOmenme:



OCYLIECTBIISAITh KOMMYHHMKallMd BO Bcex cdepax KU3HHU, aKTUBHO
y4acTBOBaTh B JAMAJOre WIM JUCKYCCHHM IO CYIIECTBY OOCYKIaeMOU TEMBI
(ymeHue 3amaBaThb BONPOCHL, BBICKa3bIBATh  CYXKJACHUS OTHOCUTEIHHO
BBITIOJIHEHUS MpEJIaracMoi 3a/1auu, yYUThIBaTh UHTEPECH U COIIACOBAHHOCTh
MO3UIUN APYTUX YYaCTHUKOB JUAIOra WIH TUCKYCCUN);

pacrio3HaBaTh HEBepOaJIbHBIE CpEICTBa OOIICHHS, MOHWMATh 3HAYEHUE
COIIMAJILHBIX 3HAKOB, MPENOCHIIOK BOZHUKHOBEHUSI KOH(MIMKTHBIX CUTYaIIH,
YMETh CMSITYaTh KOH(IIUKTHI U BECTU TTEPETOBOPHI;

BJIQJICTh PA3TUYHBIMU CIIOCOOAMU OOIIEHUS U B3aUMOJICHCTBYSA, TOHUMATh
HAMEpPEHUsI JIPYTUX JIIOAEH, TMpPOSABIATh YBAXKUTEIBHOE OTHOIIEHUE K
cobeceTHUKY U B KOPPEKTHOH hopme hopMyIupoBaTh CBOM BO3PAKEHUS,

Pa3BEPHYTO U JIOTUYHO M3JIararb CBOIO TOYKY 3PEHHUS C HCIOIb30BAHUEM
SI3IKOBBIX CPECTB.

2) coBMeCTHAasI 1eITeJIbHOCTD:

NIOHUMATh U UCIIOIb30BATh PEUMYIIECTBA KOMAaHAHON U UHANBUIyaIbHON
paboThl mOpU  pelieHuHM  OMOJOTUYECKOW  MpoOJeMbl, OOOCHOBBIBATH
HEO0OXOMUMOCTh TPUMEHEHUS TPYIIIOBBIX (DOPM B3aUMOACHCTBUS TIPH PEIICHUN
y4ueOHOM 3a71auu;

BbIOMpATh TEMATUKY U METO/Abl COBMECTHBIX JECUCTBUI C y4ETOM OOIIMX
WHTEPECOB M BOBMOKHOCTEN KaXKJI0TO WieHa KOJIJICKTURA,;

MPUHUMATh 1E€JIM COBMECTHOM JIEATEJIbHOCTH, OpPraHU30BBIBAThH U
KOOPAWHUPOBATH JICMCTBUS MO €€ JOCTHUKCHUIO: COCTABIISITH IUIAH JCHCTBHM,
pacnpenensTh pojid C Y4ETOM MHEHHUHM YYaCTHHKOB, OOCYXIaTh Pe3yabTaThbl
COBMECTHOM paboThI;

OIICHMBATh Kaue€CTBO CBOETr0 BKJIaJa M KaXXJOr0 YYaCTHHKAa KOMaH]Ibl B
o0l pe3ynbrar no pa3pabOTaHHBIM KPUTEPHUSIM;

npeayiaraTb HOBBIE MPOEKTHI, OLICHUBAaTh HUJEU C MO3UIMU HOBU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBJIATh IO3UTUBHOE CTPATErMYECKOE MOBEAEHUE B Pa3JIMYHBIX
CUTYAIUSX, IPOSBIIATH TBOPYECTBO U BOOOpakeHUE, ObITh MHUIIUATUBHBIM.

OBjajieHne yHMBEPCAJIbLHBIMY PEryJATHBHBIMU AeHCTBUSIMH:

1) camoopranuszanus:

UCIIOJIb30BaTh OMOJIOTMUECKUE 3HAHUS MJIs BBISABICHHUS MpoOIeM U UX
pelieHus B )KU3HEHHBIX U YUEOHBIX CUTYyaITUsX;

BBIOMpaTh Ha OCHOBE OWOJIOTMYECKUX 3HAHUW I1EJIEBbIE M CMBICIOBbBIC
YCTAHOBKHU B CBOUX JICUCTBUSX U MOCTYIKAaX MO OTHOIICHUIO K KUBOM MPUPOJIE,
CBOEMY 3/I0POBBIO U 3J0POBbIO OKPYKAOIIUX;



CaMOCTOATENIBHO  OCYLIECTBIATH  IO3HABATEIBHYI)  JIESTEIBHOCTD,
BBISIBJISITh MPOOJEMBI, CTaBUTh U (HOPMYIHPOBaTh COOCTBEHHBIE 3aJa4d B
00pa30BaTEIbHOMN AEATEIbHOCTH U )KU3HEHHBIX CUTYAIINAX;

CaMOCTOSITEJIbHO COCTaBJATh IUIAaH pEIIEHUS NpoOJeMbl ¢ ydEToM
MUMEIOIINXCS pECypCOB, COOCTBEHHBIX BOZMOKHOCTEH U MPEANOYTEHUI;

JaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacIIMpATh paAMKH Y4EOHOIO IPEIMETA Ha OCHOBE JIMUHBIX MPEANOYTEHHI;

JenaTb ~ OCO3HAHHBIM  BBIOOpP,  apryMeHTHpoBarb  ero,  Opartb
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLIEHUBAaTh NPUOOPETEHHBIH OIBIT;

crocoO0cTBOBaTh (YOPMHUPOBAHUIO U MPOSBICHUIO IIUPOKOW 3PYAHULIMH B
pa3HbIX O00JAacCTSIX 3HAHMM, MOCTOSHHO MOBBINIATH CBOM OOpa3oBaTENIbHBIA U
KYJIbTYPHBIA YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHUBBI B JACATEIBHOCTD,
OLICHUBAaTh COOTBETCTBUE PE3YIBTATOB LENISIM;

BJaJIeTh HABbIKAMH TIO3HABATEIbHOM pedUieKCUd Kak OCO3HAHUS
COBEPIIAEMBIX JEHCTBUA M MBICIUTENBHBIX IPOLECCOB, MX PE3YJIbTaTOB U
OCHOBaHUH, UCMONb30BATh MPUEMBI peIEeKCUN 711 OLIEHKU CUTYalluu, BbIOOpa
BEPHOTO pELICHUS;

YMETh OLICHMBAaTh PUCKH M CBOEBPEMEHHO MPUHUMATh PELICHUS MO X
CHUKCHHIO;

[IPUHUMaTh MOTHBBI M ApPrYMEHTHl APYTMX IPU AHAJIU3€ pE3yJbTaToB
NEeSATENbHOCTH;

3) npuHsATHE ce0s U APYIUX:

NpUHUMATh ce0s, TOHUMAasi CBOM HEIOCTATKU U JOCTOMHCTBA;

IIPUHUMAaTh MOTHBBI M ApPrYMEHTHl APYTHX IPU AHAJIU3€ pE3yJbTaToOB
NESATENBHOCTH;

IpU3HABATh CBOE MIPaBO U IPABO JAPYTUX HA OLIMOKHY;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3UIUHU JAPYTOro YeIOBeKa.

HPEAMETHBIE PE3YJ/IBTATbBI

[IpenmeTHble pe3ynbTaThl OCBOCHUS CONEPKAHUS ydeOHOTO NpeaMera
«buonorusi» Ha yDIyOJIEHHOM YpOBHE OpPUEHTUPOBaHbI Ha oObOecreueHue
npopunbHoro  oOydeHusi oOydawomnuxcss Ouonorud. OHM  BKIIIOYAIOT:
crienuduyeckue a1 OMOJOTUU HAyYHbIC 3HAHUS, YMEHUS U CIIOCOOBI IeUCTBUI
0 OCBOCHMIO, WHTEPIpETAllMd ¥ MNpeoOpa3OBaHUIO 3HAHWUW, BUJBI
NEATEIbHOCTH IO TOJYYEHUI0 HOBBIX 3HAHUM U UX MPUMEHEHUIO B PA3JIUYHBIX



oOMeHa BeLIECTB, JTallaMU KJIETOYHOIO 1MKJIa U JKU3HEHHBIX LHUKIIOB
OpraHU3MOB, dTallaMd 3MOPHUOHAIBHOTO Pa3BUTHS, TEHOTHIIOM M (PEHOTHUIIOM,
¢dbenotumnom u GpakropaMu cpeabl OOUTaAHUS;

YMEHUE BBISBIATh OTIMYUTEILHBIC TPU3HAKHU )KHUBBIX CUCTEM, B TOM YHCIIC
pacTeHu, )KUBOTHBIX U YEJIOBEKA;

YMEHHE HCIIONb30BaTh COOTBETCTBYIOIIME apPTYMEHTHI, OHOJIOTHYECKYIO
TEPMHUHOJIOTHUIO U CHMBOJIMKY JIJISl IOKA3aTeIbCTBA POACTBA OPTaHU3MOB Pa3HbIX
CUCTEMATHUECKUX TPYIIIT;

yMEHUE pemiarb OunoJoTNYeCKHe 3ajJ1a4u, BBISIBJISITh
NPUYUHHO-CJIEJICTBEHHBIE CBA3M MEXAY HCCIEIyeMbIMH OHOJOTUYECKUMU
mpoleccaMd W SIBJICHUSMH, JeNaTh BBIBOABI M IIPOTHO3bI HAa OCHOBaHUH
MOJTyYEHHBIX PE3yJbTaTOB;

YMEHUE BBIMOIHATE JIA0OpAaTOPHBIE U MPAKTUYECKHUE PabOThI, COOMOAATH
npaBmiIa npu padboTe ¢ ydeOHbIM U J1a00paTOpHBIM 000PYIOBAHUEM;

YMEHHUE BBIIBUTaTh THUIOTE3bl, MPOBEPATh HX HKCHEPUMEHTATBHBIMU
cpeacTBamMu, (GOPMYIHPYS II€NIb WCCIEIOBAHUSA, aHAIU3UPOBATH MOMyUYCHHBIC
PE3YABTATHI U IeTIaTh BHIBOJIBL;

YMEHHE Yy4acTBOBAaTh B YUCOHO-HCCIIEIOBATEILCKON padboTe 10 OHMOJIOTHH,
HKOJIOTUM U MEJUIIMHE, TPOBOAMMON Ha 0a3e MIKOJIbHBIX HAYYHBIX OOIIECTB, U
nyOMMYHO  TMPEACTABIATH  IOJNYYCHHBIC  pE3YJbTaThl Ha  YUYEHHYCCKHX
KOH(pEpEeHIIUSIX;

YMEHUE OIICHWBATh JTUYECKHE ACTCKThI COBPEMEHHBIX WCCICIOBAHUNA B
oOmact  OuomorMM W MEAWIMHBI  (KJIOHUPOBAHHE, HCKYCCTBEHHOE
OIUTOJIOTBOPEHHKE, HAIIPABICHHOE MU3MEHEHUE TE€HOMA U CO3/IaHHEe TPAHCTEHHBIX
OpraHU3MOB);

YMEHHUE OCYILIECTBIISATh OCO3HAHHBIN BBIOOP Oynyliei mpodeccnoHanbHOU
JESITENHHOCTH B 00JIACTU OMOJIOTUH, MEIUITUHBI, OMOTEXHOJIOTUH, BETEPUHAPHH,
CEJIbCKOTO XO3SCTBA, 1102000 (S:10)7 MPOMBIIIIEHHOCTH, yOIIyOJsiTh
MO3HABATENbHBIA ~ MHTEPEC, HANpaBICHHBIH Ha  OCO3HAHHBIA  BBIOOD
COOTBETCTBYIOIIEH MpodecCuu U MPOJ0JDKEHUE OMOJIOTHYECKOro 00pa3oBaHus
B OpTaHM3AIUSIX CPEeTHEr0 MPOPECCHOHATHFHOTO U BBICIIETO 00pa30BaHusl.

[IpenmeTHbIe pe3ynbTaThl OCBOCHUS yueOHOro penmera «buonorus» B 11
Kaacce NOKHBI OTPaXKaTh:

chOpMUPOBAHHOCTh 3HAHUW O MECT€ W POJU OHOJOTHMH B CHCTEME
€CTECTBCHHBIX HayK, B (OPMHPOBAHWU COBPEMEHHOW €CTECTBEHHO-HAyYHOU
KapTUHBI MUpa, B TMO3HAHWM 3aKOHOB MPHUPOABI W PEIICHUH SKOJIOTHUECKUX
mpoOJieM 4YeJoBeYeCTBa, a TakKe B PEIICHHH BOMPOCOB pallMOHAIBLHOTO
IPUPOIONONB30BaHMs, M B (OPMUPOBAHUM IIEHHOCTHOIO OTHOIICHHS K



npuposie, OOLIECTBY, YEJIOBEKY, O BKJIaJ€ POCCUUCKHX U 3apyOEKHBIX
y4EHBIX-OUOJIOTOB B pa3BUTHE OUOJIOTUY;

YMEHUE BIAJCTh CHUCTEMOW OWOJIOTMYECKUX 3HAHWM, KOTOpas BKIIOYACT
OTIpEe/ICNICHUs] W TIOHMMAaHHE CYIIHOCTH OCHOBOIOJIATAIONIUX OWOJIOTHYECKUX
TEPMUHOB W TOHATUN (BHI, dKOcHCTeMa, Ouocdepa), OMOTOTUYECKUE TEOPHUH
(@BomonimonHass teopuss Y. JlapBHHA, CUHTETHYECKAs TEOPUS DBOJIOIUH),
yuenust (A. H. CeBepuoBa — 0 myTsIX M HampapieHUsx 3Boiouuu, B.M.
Bepuanckoro — o 6uocdepe), 3akoHbl (TeHeTHYeCcKoTO paBHOBecus Jk. Xapau
u B. BaiinGepra, 3apogsimeBoro cxoiactsa K. M. bapa), nmpaBuna (MuHNMYyMa
1O. JIubuxa, skonoruueckoi mupamMuibl SHEPTHH), TUIIOTE3bI (TUIIOTE3a «MUpPA
PHK» V. I'un6epra);

YMEHUE  BIIAJIeTh OCHOBHBIMH  METOJaMH  HAyYHOTO  ITO3HAHWSI,
UCIIOJIb3YeMbIMU B OMOJIOTUYECKHX HCCIECIOBAHUSAX JKUBBIX OOBEKTOB W
AKOCHCTEM (ONHCaHHWE, W3MEpPEHHEe, HAONIOICHHUE, SKCIIEPUMEHT), CIIO0CO0aMHu
BBISIBJICHUS U OLICHKU aHTPOIIOT€HHBIX U3MEHEHUH B IPUPOJE;

YMEHUE BBIICTATh CYIIECTBCHHBIC NPH3HAKH: BHUIOB, OHOTCOIICHO30B,
AKOCUCTEM U Onocdepsl, CTaOMIM3UPYIOMIETo, ABMKYIINETO W Pa3PhIBAIOIIETO
€CTECTBEHHOTO orbopa, aJUTONaTPUYECKOTO " CUMIIATPUYECKOTO
BU000pa30BaHusl, BIUSHUS JABUXKYIIMX CHUJ OBOJIIOIUMU Ha TEHODOH]
MTOMYJISIITUH, TTPUCTIOCOOICHHOCTH OPTaHU3MOB K Cpe/ie OOMTaHMSs, YepEIOBAHUS
HAIPaBJICHUA DBOJIIOIMH, KPYroBOpOTa BEIISCTB M TIOTOKAa DJHEPTUU B
HKOCHUCTEMAX;

YMEHUE YCTAHABIIMBAaTh B3aHMMOCBS3H MEXIY TMPOIECCAMU DSBOJIOIHUH,
JIBUKYIIUMH CUJIAMHU aHTPOIIOTE€HE3a, KOMITIOHEHTAMU Pa3JIMYHbIX YKOCUCTEM U
MPUCTIOCOOICHUSIMU K HUM OPTaHHU3MOB;

YMEHUE  BBISBIATh  OTJIMYMTEIBHBIC TIPU3HAKA  JKUBBIX  CHCTEM,
IIPUCITOCOOICHHOCTh BHIOB K Cpejlie OOMTaHMs, aOMOTHUYCCKUX M OMOTHYECKHX
KOMIIOHEHTOB  JKOCHUCTEM, B3aMMOCBSI3€M OpPraHMU3MOB B  COOOIIECTBaX,
AHTPOIIOT€HHBIX U3MEHEHUN B SKOCUCTEMAX CBOEH MECTHOCTH;

YMEHHUE HCITOJIb30BaTh COOTBETCTBYIOIIME ApTyMEHTHI, OHWOJIOTHYECKYIO
TEPMHUHOJIOTHUIO U CUMBOJIMKY IS TOKA3aTeIhCTBA POACTBA OPTAHU3MOB Pa3HBIX
CUCTEMATHYECKUX TPYI, B3aUMOCBSA3M OPraHU3MOB U CpEIbl OOWTaHUA,
€IMHCTBA YEJOBEUECKUX pac, HEOOXOAMMOCTH COXPAaHEHHS MHOrooOpasus
BHJIOB ¥ DKOCHCTEM KaK yCIIOBHS COCYIICCTBOBAHUS IIPUPOJIBI M YEJIOBCUCCTRA;

yMEHUE periarb OMOJIOTHYECKHE 3aJ1a4u, BBISIBJISITh
MIPUYUHHO-CJICICTBCHHBIE CBS3U MEXKIY HCCIEIyeMbIMH OMOJOTHUYECKUMU
mpolieccaMd U SIBJICHUSIMH, JIeJaTh BBIBOJABI M TPOTHO3bI HAa OCHOBaHUU
MOJTyYEHHBIX PE3YJIbTaTOB;



YMEHHE BBINOJIHATH JJA0OpATOPHBIE W MpPAKTUUYECKUE pabOThl, COOMIOAATH
MpaBuJia Mpu padoTe ¢ y4eOHBIM U JTaOOpaTOPHBIM 000PYIOBaHUEM;

YMEHHE BBIIBUTATh THUIOTE3bl, MPOBEPATh HUX OSKCIEPUMEHTAJIbHBIMU
cpeacTBaMH, (OpPMYIUPYS L€JIb HCCIENOBAHUSA, aHAIU3UPOBATh IMOJyUYEHHBIE
PE3YABTATHI U IeNIaTh BHIBOIBL;

YMEHHE Y4acTBOBaTh B y4EOHO-HCCIIEIOBATEILCKON paboTe 1o OUOJIOTHH,
AKOJIOTUM U MEJULHMHE, MPOBOAMMON Ha 0a3€e HIKOJIbHBIX HAYYHBIX OOLIECTB, U
nyOJIMYHO  MPEACTAaBIATh  IOJYYEHHBbIE  pPE3YyJIbTaTbl HAa  YYEHHYECKHUX
KOH(EPEHITUSX;

yMEHHE OIICHUBATh THUIOTE3bl M TEOPUU O MPOUCXOKACHUM KU3HU,
YeJloBeKa U YEJIOBEYECKUX pac, O MpUYMHAX, MOCIEJACTBUAX M crocobax
MIpeI0TBPAILCHHs] NTIOOATBHBIX U3MEHEHUH B Onocdepe;

YMEHUE OCYIIECTBIATh OCO3HAHHBIM BBHIOOP OymyIiei mpodeccnoHanbHON
JESITEIbHOCTH B 00JacTM  OMOJOTMH, SKOJOTHH, MHPHUPOIONOIb30BAHMUS,
MEAUIMHBI, OMOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPUH, CEITBCKOTO XO3sIICTBa,
MUIIEBOM  MPOMBIIUIEHHOCTH,  YIIyOnsTh  MO3HAaBaTelIbHBIM  MHTEpEC,
HalpaBJICHHBI HA OCO3HAHHBII BBIOOP COOTBETCTBYIOIIEW mNpodeccun u
NPOJOJDKEHHE OMOJIOrMYecKoro 00pa3oBaHUs B OpPraHU3alMSIX CPETHETO
po(heCcCHOHANIBHOTO U BBICIIIETO 00pa30BaHMUS.



TEMATUYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne HaumeHnoBaHue
n/ pa3aesioB U TeM

1

NPOrpamMMmbl

buosorus kak Hayka

JKuBble cuCTEMBI U X
HN3YyUCHUC

buonorus kietku

XuMuyeckas
OpraHu3alus KIETKA

Crpoenre U QYHKIHH
KJIETKHU

OO0OMeH BeIECTB U
TpeBpaIieHUe SHEPTUN
B KJIETKE

HacnencrBennas
uHbopManus u

peanu3anus €€ B KIIETKE

JKW3HEHHBIN UK
KJIETKHA

Crpoenue u GyHKIUH
OpPIraHU3MOB

KosnuyecTrBo 4acos

Bcero

10

17

Kontponbubie
padoThI

IIpakTH4eckue
padoTbI

0.5

0.5

1.5

JuiekTpoHHbIE (UG POBHIE)
o0pa3oBare/ibHbIE pecypchl



PasmHOXeHHnE 1

10 pa3BUTHE OPraHU3MOB
I'eneTnka — Hayka o

1 HACJIEJICTBEHHOCTU U
U3MEHUYUBOCTH
OpPIraHU3MOB

12 3aKOHOMEPHOCTHU
HACJIEJICTBEHHOCTHU

13 3aKOHOMEPHOCTHU
U3MEHUYNUBOCTHU

14 I'enernka yemoBeka

15 Cenexiiys opraHu3MoB
buorexnomnorus u

16 CUHTETHUYECKast
Ouonorus

17 Pe3epBHOE BpeMms

OBLIEE KOJIMYECTBO

YACOB I1O ITPOI'PAMME

10

102

1.5

0.5

0.5

13



11 KVIACC

Ne
n/
n

HanmenoBanue
pa3aesnoB U TeM
MPOrpamMmbl

3apoXkaeHuEe U
pasBUTHE
HBOJTIOIIMOHHBIX
MPEACTABICHUN B
ounonoruu

MukposBomntonus 4 eé
pe3yIbTaThl

MakposBosronus 1 e€
pe3yIbTaThI

[IpoucxoxaeHue u
pa3BUTHE )KU3HU HA
3emie

IIpoucxoxaenue
4eJIoBeKa —
aHTPOIIOICHE3

DKoJIOorusi — Hayka o
B3aUMOOTHOIIECHUSAX
OpraHU3MOB U
HaaAOPraHn3MCHHBIX
CHCTEM C OKPYKAIOLIEH
cpenoit

KosnuecTBO 4acos

Bcero

14

15

10

KonTtpoJbHble
padoThI

IIpakTH4yeckue
padoTbI

1.5

0.5

JuiekTpoHHbIE (HUGpPOBHIE)
o0pa3oBare/ibHbIE pecypchl



Opranusmsl 4 cpena

7
oOuranusg
g DKOJIOTUSA BUIOB U
MOIYJIALUA
DKOJIOrust COOOIIECTB.
9 DKOJIOTHUECKHE
CUCTEMBI
10 buocdepa —
m1oOabpHas YKOcUcTEMA
1 Yennosek u
OKpY>Karomas cpeia
12 PesepBHOE Bpems
OBIIEE KOJIMYECTBO

YACOB I10O ITPOI'PAMME

12

102

1.5

0.5

0.5

7.5






ITOYPOYHOE INTAHUPOBAHUE

10 KJIACC
Ne
n/ Tema ypoka

1

buonorns kak KoMIIJIeKcHas
HayKa U KaK 4acTh
COBPEMEHHOTO O0IIIeCTBa

JKuBnle cucTeEMBI U UX
CBOMCTBa

YPOBHCBBJI OopraHu3anusa
JKHBBIX CUCTCEM

Hcropust OTKpBITHS U
U3YYEHUS KIIETKH.
Kinerounas teopus

KoanuyecTBO 4acoB

Bcero

Kontponbubie
padoThbI

IIpakTH4eckue
padoThI

Jlara
H3ydeHHst

DJIeKTPOHHbIE
undpoBbie
oOpa3oBareJibHbIE

pecypchl



10

MeToabl MOJIEKYISIPHOU U
KJIETOYHOM OMOJIOTHH.
[IpakTnueckas pabora
«3yueHnue MeTo0B
KJIETOUYHON OMOJIOTHH
(xpomarorpadwsl,
anekTpodopes,
muddepeHnmraIbHOe
LEeHTPUPYTUpOBaHUE,
[TLP)»

XYUMHUYECKHH COCTaB KIETKH

MuHepanpHbIE BEIECTBA
KIJICTKHU, UX OuoJIornyecKas
poib

Oprannueckue BelecTBa
KJIETKH — OEJIKHU.
Jlabopatopnas pabota
«OO0Hapy:xeHne 6eJKOB ¢
MOMOIIIbIO KaYeCTBEHHBIX
peaKuii

CsoiicTBa, Kiaccudukanys u
(dbyHKIIMMA OETKOB

Oprannueckue BelecTBa
KJICTKHU — YIJICBOAbI

0.5

0.5



11

12

13

14

15

16

17

Oprannueckue BelecTBa
KJICTKU — JIMITUAbI

Hyx1enHOBBIE KHCIIOTHI.
JIHK u PHK. JIaboparopHas
pabora «HccienoBanue
HYKJIEMHOBBIX KHCJIOT,
BBIJICTICHHBIX U3 KJIETOK
Pa3IUYHBIX OPTaHU3MOBY

Crpoenue u ¢pyakuuu ATO.
Hpyrue
HyKJIeo3uaTpudocdarst
(HT®D)

CexBenupoBanue JJHK.
MeToasl TEHOMUKH,
TPAHCKPUIITOMHUKH,
MMPOTEOMUKH

Meroabl CTpyKTypHOH
O6uonorun

Tunel KJIETOK.
[Ipokapuotnyeckas KieTKa

CrpoeHue 3yKapHOTHYECKOM
kietku. [Ipaktuueckas
pabota «M3ydeHue cBOCTB
KJIETOYHON MEMOpPaHBD»

0.5

0.5



18

19

20

21

22

23

IToBepxHOCTHBIN armapar
KJIETKH

OnHomemOpaHHbBIE
OpPraHOU/Ibl KJIETKHU.
[IpakTuueckas pabora
«3yueHue NBUKEHUSA
LUTOIJIa3Mbl B
PaCTUTENBHBIX KIETKAX)

[TonyaBTOHOMHBIE

OPraHOM/IbI KJIETKH:

MHTOXOHPHH, TIACTHU/IBL.
JlaGoparopHas pabota 1
«HccnenoBanue mia3smMonnsa

U JICTUIa3MOJIN3a B

PaCTUTENBHBIX KJIETKaX)

HemeMOpanHbie opraHou b1
KJIETKH

Crpoenue u GyHKIUH S11pa 1

CpaBHuTenbHas
XapaKTEePUCTHUKA KIIETOK
sykapuort. JlaboparopHas
pabora «/3ydeHue cTpoeHus
KJIETOK Pa3IN4YHbIX
OpPTaHU3MOB»

0.5

0.5

0.5



24

25

26

27

28

AccuMuisnus u
JTUCCUMHIISIINS — JIBE
CTOPOHBI META00IH3MA.
Tunsr 0OMeHa BEIIECTB.
JlabGoparopnas pabota
«M3yueHne KaTaauTU4eCKOn
aKTUBHOCTH ()€pPMEHTOB (Ha
npUMepe aMHIIasbl WK
KaTajasbl)»

DepMEeHTaTUBHBIN XapaKkTep
peakuuil KJIETOYHOTO
MeTabonus3ma.
JlaGoparopHast pabota
«3yuenue
(hepMEeHTaTUBHOTO
pacIIerieHust IePOKCH A
BOJIOPO/Ia B PaCTUTEIBHBIX U
KUBOTHBIX KIIETKAX»

benku-akTuBaTopsl U
OeNKU-UHTHOUTOPBI

ABTOTpO(DHBIN THIT 0OMEHA
BEILIECTB

dorocuntes

0.5



29

30

31

32

33

34

35

36

XemocunTes. JlaboparopHas
pabora «CpaBHEeHHE
IpOLECCOB (POTOCHHTE3A U
XEMOCHHTE3a»

AHas’poOHBIE OPraHU3MBI.
Bunst 6poxenust.
JlabGopatopnas pabota
«CpaBHeHHE MPOLIECCOB
OpOKEHUS U TBIXaHUS

AdpOOHBIE OPraHU3MBI.
DTanbl 3HEPreTHYECKOTO
oOmena

DHeprust MEMOPaHHOTO
IpaJeHTa MPOTOHOB.
Cunre3 AT®: pabota
npotoHHOM AT®-cuHTa3bI

Peakuuu marpuyHoro
CHUHTE3a

TpaHckpumnimsa —
MarpuyHbli cuHTe3 PHK

Tpancnsuus u e€ 3Tanbl

KonnpoBanue aMUHOKHCIIOT.
Ponb pubocom B 6rocunTe3€e
Oenka

0.5



37

38

39

40

41

42
43

44

45

Opranu3zanys reaoma y
IPOKAapHOT U 3yKapHOT

MonekynsipHble MEXaHH3MBI
9KCIIPECCUH TEHOB Yy
9YKapHoT

Bupycsl — BHEKIJIETOUHBIE
(hOpMBI KU3HU U
00JIMTaTHBIC Tapa3uThI.
[Ipaktudeckas padora
«Co3nanue MoJieNid BUpycCay

Bupycurie 3a601eBaHus
YeJIOBEKA, )KUBOTHBIX,
pacTeHui

Hanorexuomoruu B
OHOJIOTHH U MEIULINHE

JKU3HEHHEIN IUKIT KIETKA

Marpuunsiii cunte3 JJHK

Xpomocomsl. JIaboparopHast
pabora «M3yuenue
XpOMOCOM Ha FOTOBBIX
MUKpoIIpenapaTax»

JleneHue KIeTKH — MUTO3

0.5

0.5



46

47

48

49

50

51

52
53

Tunes! knerok. Kapuokunes u
nurokuHes. JlaboparopHas
pabora «Habnronenue
MHUTO3a B KJIETKaX KOHYHKA
KOpeIKa JyKa (Ha TOTOBBIX
MUKpOIIpenaparax)»

P CTYJIOHUA J)KU3HEHHOT'O
MUKJIa KJICTOK

Opraamns3m Kak eIuHOE 11eJ10€

TkaHu pacTeHUH.
JlaboparopHas pabora
«3yuenne TkaHen
pacTeHui»

TKaHH )KUBOTHBIX U
yenoBeka. JlaboparopHas
pabora «M3yuenue TkaHei
KUBOTHBIX)»

Oprassl. CHcTEMBI OPTraHOB.
JlaGopatopHas pabota
«HM3yueHne opraHos
LIBETKOBOT'O PACTEHUS»

Omnopa Tena opraHu3MoB

JIBr>KeHuEe OpraHu3MOB

0.5

0.5

0.5

0.5



54

55

56

57

58

59

60
61

62

63

64

65

66

IIuranue oprannzMoB
[InTanne mMO3BOHOYHBIX
KUBOTHBIX.
[InmeBapurensHas cucrema
4eJI0BeKa

JlpIxaHue opraHu3MoB
JIpIxaHue MO3BOHOYHBIX
YKUBOTHBIX U Y€JIOBEKA
TpaHcnopt BemeCcTB y
OpraHU3MOB

KposenocHas cucrema
MIO3BOHOYHBIX KUBOTHBIX U
YeJnoBeKa

Briaenenue y opranu3smoB

3anmTa y OpraHu3MoB
HNmMmmyHHas cuctema

YCIIO0BCKAa

P A3APaAKUMOCTDb U
peryisanusa y opraHu3MoB

I'ymopasnibHas peryssus u
SHIOKpPUHHAs CUCTEMA
YKUBOTHBIX U YeJIOBEKa

®opMbl pa3MHOKEHUS
OpraHU3MOB

[TonoBoe pa3zMHOXKEHHE



67

68

69

70

71

72

Meiio3 1

l'amerorenes. O6pazoBaHue
¥ pa3BUTHE IMOJIOBHIX KJIIETOK.
Jlabopatopnas pabota
«3yuenne crpoeHus
MOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenapaTax»

I/IH,Z[I/IBI/II[yaJ'ILHOG pa3sBUTHC
OpTaHHUu3MOB — OHTOI'CHC3

3akJiajika OpraHoB M TKaHEH
U3 3apOABIIIEBBIX JTUCTKOB

PocT u pa3ButTHe )XKMBOTHBIX.
JlaGoparopHas pabota

«BbIABIEHUE TPU3HAKOB 1
CXOJZICTBA 3apOJbIIICH

MTO3BOHOYHBIX KHUBOTHBIX)

PasmuOXeHUE U pa3BuTHE

pactenuii. JlabopatopHas

pabora «CTpoeHue opraHoB 1
Pa3MHOKEHHS BBICIINX

pacTeHui»

0.5

0.5

0.5



73

74

75

76

77

Hctopus ctaHOBIEHUS U
Pa3BUTHSI TCHETUKHU KaK
HayK{

OcHOBHbIE TIOHATHUS U
CUMBOJTBI TCHETUKH.
JlaboparopHas pabora
«JIpo3zoduna kak 0OBEKT
TCHETUICCKUX
HCCIIEIOBAHUIN

3aKOHOMEPHOCTH
HACJIEJJIOBAHUS [TPU3HAKOB.
Monorubpuanoe
CKpELI1BaHUE.
[IpakTruueckas padora
"N3yueHue pe3yabraroB
MOHOTHOPHUIHOTO
CKpeLIMBaHus y Apo30(puib"

[uTonornueckre OCHOBBI
MOHOTHUOPUIHOTO
CKpELIMBAHUS

AHanu3upytoliee
ckpemuBanue. Henonnoe
AOMUHUPOBAHUC

0.5

0.5



78

79

80

81

82

83

84

85

86

JluruOpuHOE CKpeIIMBaHUE.

[IpakTuueckas pabora
«3yueHue pe3ynbraToB
TUTUOPHUTHOTO
CKpEIIUBAHUS Y
Tp0o30(UITB

IIutomorndyeckue OCHOBEI
JTUTUOPUIHOTO
CKpEITUBaHUS

CI_IeHJ'IeHHOG HaCJICAOBaHHC
IIPU3HAKOB

XpOMOCOMHast TEOPUs
HACJIECTBEHHOCTH
I'eneruka mosna

T'eHoTHm Kax 1enocTHas
cucreMa

I'eneTnyeckuii KOHTPOIIb
pa3BUTHUS PACTCHUH,
JKUBOTHBIX U 4EJIOBEKA

N3MeHYMBOCTD TPU3HAKOB.
Bunsl n3smMeHunBOCTH

Moaudukanmontas
W3MEHYHUBOCTD

0.5



87

88

89

90

91

BapuaunoHHslii psa u

BapHUaIlMOHHAs! KpUBasl.
Jlabopatopnas pabota
«Hccnenosanue

3aKOHOMEPHOCTEN 1
MoIU(UKAITMOHHON

n3MmeHunBocTH. [loctpoenue
BapUAILMOHHOTO psija U
BapUaLlMOHHOU KPUBOW»

T'enornnuueckas
U3MEHYUBOCTD.
KomOunarusHas
M3MEHYUBOCTD

MyTauronHas
U3MEHYUBOCTb.
[IpakTnueckas pabora
«MyTtauuu y npo3odumsi (Ha
TOTOBBIX
MHUKpOIIpernaparax)»

3aKOHOMEPHOCTH
MYTaIMOHHOTO TpoIecca.
ONUIeHETHKA U
SIHUT€HOMHUKA

I'enetuka yenoBexa.
[IpakTuyeckas padora
«CocraBiieHue U aHaIu3
POAOCIOBHON

0.5

0.5

0.5



92

93

94

95

96

97

Mertonpl MeuIIMHCKON
TE€HETUKHA

3HaueHne MeIUIIMHCKON
TE€HETHUKH B
MIPEIOTBPAIICHUN U JICYCHUN
reHEeTHYECKHUX 3a00JIeBaHui
YyeJIoBEKa

OCHOBHBIE TOHSTHS
cenekuuu. JlaboparopHast
pabora «M3yueHue copToB
KYJBTYPHBIX PACTCHHH U
MTOPOJI TOMAIITHUX
KUBOTHBIX)»

Mertoasbl ceneKIMOHHON
pabotsl. JlaboparopHas
pabora «M3yueHue MeTo0B
CEJIEKIIUN PAaCTCHHID)

JlocTrKeHusT CeNneKIun
pacTeHui 1 KUBOTHBIX.
[TpakTrueckas pabota

«IIpuBHUBKa pacTeHUIN»

CoxpaHneHue, U3y4eHue u
UCIIOJIb30BaHHE
TeHETUYECKUX PECypCoB

0.5

0.5



brnorexHoorus Kak HayKka 1
OTpacib MPOU3BOJICTBA.

98 [IpakTruueckas padora
«3yuenne 0ObEKTOB
OHMOTEXHOJIOT U

99 OcHOBHbIE HalpaBJIEHUS
CUHTETUYECKOU OMOJIOTHH

100 XpOMOCOMHas U TeHHast
WHXEHEPUSI
MenunmHcKHne

101
OHMOTEXHOJIOT U

102 [IpomexxyTouHas arrecTanus

OBIIEE KOJIMYECTBO YACOB

I10 ITPOT'PAMME

102

0.5

13.5



KAJIEHAAPHO-TEMATHUYECKOE IIJTAHUPOBAHUE no BUOJIOI' NN.
11 knacc (3 yaca B HeJ1eJ110)

N2 Tema ypoka XapakTepucTuka A/3 Monyanb
ypo OCHOBHBIX BH/IOB Jara «IkoNbLHBIA
Ka yueOHOM AesITeJIbHOCTH YPOK»
YYEHHUE OB 9BOJIIOIIUA OPTAHUYECKOI'O MHUPA (49 4)
3aKOHOMEPHOCTH Pa3BUTHS )KMBOW NMPUPOABI. JBOJIOLMOHHOE
yuenue (26 4)
V1 | AHTUYHBIE U CPEIHEBEKOBBIE XapaKTepH3oBaTh § LL1
OpeaACTaBIICHUA JPEBHUX U
MPEJCTABICHUS O CYIIIHOCTH U CpE/IHEBEKOBBIX
Pa3BUTHH KU3HU. €CTECTBOMCHBITATENEH O KUBOH
" npupoze. OLeHuBaTh
212 | Cucrema OpraHM4ecKOH IPUPOIB | ppencrasnenns 06 §L12
K. JIuuges ((HSHaHaJéLHOﬁ
€JIECO00PaA3HOC
3/3 | DBomoOLMOHHAS TEOPUS o §1.1.3
HEU3MEHHOCTH XUBOU NIPUPOABI.
}K,E,J’[aMapKa' 3amoMuHaTh TPUHIUI OMHAPHON
414 «BxoHOE TeCTUPOBAHHE» nacenduiaun K. Jlnses.
3HAKOMHUTLCS ¢ OCHOBHBIMHU
ITIOJIOKCHUAMU 3BOJ'IIOL[I/IOHHOI71
5/5 | EcTeCcTBEHHOHAYYHBIE crieTeNaTHict pacT el 1 §12.1 nozGop
JXUBOTHBIX. OHpeL[eJ'I}ITL COOTBETCTBYIOIIIX
npeanockuiku Teopun Y.JlapBuHa. | nocrwkenus Hayku u OKCTOB ATy SITCHIA
TEXHOJIOTHH B Ka4eCTBE ’
MPEANOCHUIOK CMEHBI 33T JIIA PCILICHIA,
P MPOOJIEMHBIX CUTYaLUH
KpCalMOHUCTCKUX B3IJISII0B Ha
IS OOCYKICHUS B
JKUBYIO U HEKUBYIO IPUPOJTY, HA
OBOJIIOIIMOHHBIC IIPEACTABICHUA. Kiacce
6/6 DKCIeAUINOHHBIN MaTepHal §122
Y./lapBuHa.
XapaKTepI/IBOBaTI) Hay4HBIC
MPEeAnocbuIKy, Mooy auBIne Y.
77 VYuenue Y.[lapBuna o0 Hapsrna k noucky Mexammsmos | § 1,31
6 HU3MEHEHUs B )KUBOM IpUpo/Ie.
HCKYCCTBEHHOM OTOOpC. AHaTM3UPOBATh HKCIICTUIIUOHHBII
8/8 | Yuenue Y./lapuHa 00 NIf[aTepHaﬂ 1 1.3.2
dpBHHA B KQYE€CTBE
€CTECTBEHHOM OTOOpE. e IIOCKITICH paspaboTKH
9/9 | CoBpeMeHHBIE TIPEICTABICHUS Of SBOTIOLHOHHOMH TEOPHH. 14
MeXaHM3MaxX | XapakTtepuzoBaTh yueHue Y.
HapsuHa 006
3aKOHOMEPHOCTAX 3BOJIONHUHN HCKYCCTBEHHOM 0TOOpE, HOpMBI
10/10| MuKpO3BOJIOIIHS HCKYCCTBEHHOTO 0T00pa 1t 1.4
OGT)ﬂCHﬂTL METOAbI CO3aaHUA
HOBBIX l'lOpO)I JOMAIITHUX
11/11| Bua.Kputepu u cTpykTypa. KHUBOTHBIX U COPTOB 141
KyJbTYPHBIX PaCTEHUI.
BaHOMI/IHaTI) OCHOBHEIC
12/12| j1a6.pabomaN@l «Cpasnenue nonosxenns Teopun Y. Jlapeuna o pabora B mnapax,
0 €CTECTBEHHOM OTOOPE. 1.4.1 KOTOPBIC ydar
81008 N0 Mopponocuueckomy XapakTepu3oats GopMBI LIKONTBHHKOB
Kpumepuroy OOpBOBI 32 CYIIECTBOBAHHE H KOMaHIHOH paboTe u
MEXaHU3M €CTCCTBECHHOT'O BSaHMO)leﬁCTBH}O C
ot6opa. JlaBaTe omnpesaeneHne JPYTHMH JIETBMA
19 €CTECTBECHHOT' O 0T60pa.
OpraHu3anus ux
13/13| DBoOIIMOHHAS POJIb MYTAIIHH. TTpWBOHTS MpHMEpDI § 142 pl;’60m -
(PU3UOTOTUICCKUX aanTalui. Ha YPOKE COLMATBHO
OOBACHATH OTHOCHTEILHEIHN J——
XapakTep MPUCIOCOOICHUH 1 T —
TIPUBOIUTH IIPUMEPEI P
14/14 I'eHeTHuyeckas cTaOUIBLHOCTD OTHOCHUTEJILHOCTH aJalTalun 1.4.3
TIOMYJISIIUAMN.
15/15| I'eneTnueckue MpOIECCHI B 1.4.4

MOMmMyJIAIHnAX.




16/16| bopw0a 3a cymiecTBOBaHHE U €€ Jlom.mar
bopMBI. epuai
17/17| EcrecTBeHHbIIT OTOOD U €r0 § 1.4.5.
bopMmBI.
18/18| O6oO0IIEeHNE N3YYEHHOTO [ToBTOpH
Marepuana Tb 1.2-
145
19/19| [pucnocobIeHHOCTh OPraHU3MOB § 1.4.6
K YCIIOBUSIM BHEIIHEH CPEJIbl KaK
pe3yNbTaT €CTECTBEHHOTO 0TOOpa
20/20| ITpucmocoOaeHHOCTh OPraHu3MOB § 1.4.6 OpraHuM3alus HX
Y a— paboThI ¢ moTyYaeMoit
pea ’ Ha YpPOKE COIMaJIBbHO
3HAUYUMOM
nHpOopMaIen
21121\ J1a6.paboma N2 2. «Onucanue 1.4.6
NPUCNOCOONIEHHOCU OP2AHUSMA U
€€ OMHOCUMENbHO20 XapaKmepa
22/22| BunooOpa3oBaHue Kak pe3ysibTaT 1.4.7
MHUKPO3BOJIOIUH.
23/23| O60061ICHNE U3YYEHHOTO 1.4-1.4.7.
MaTepuana.
24/24| O60061ICHNE U3YYEHHOTO 1.1.1-1.4
MaTepuana.
25/25| 3aueTHO-0000MIarOIINI YPOK.
26/26| Anamu3 pe3yibTaToB. C.74-77
MaxkposBosaonus. buonornueckune nociaeacreusi npuodpereHus: npucnocodaenni (23 u)
27/1 | T'naBHbBIC HAMPABIICHUS Xapakrepusosath  rnasHbie | (.79
HaTpaBlieHUsT OMOJIOTHIECKON
9BOJTIOIIMOHHOTO TTpoIiecca BOJTIOIIHIL. Orparars
28/2 | buonoruueckuii mporpecc u TIOHUMAHHE GHOMOTHYECKOrO KOHCIIEK
rporpecca Kak NpolBeTaHusl TON
perpecc WM MHOM CHCTEeMaTHYeCKOH T
29/3 HyTI/I TIOCTUKEHUS IPyIIEL; GUOJIOrTIECKOTO § 2.1 rpynmnoBas pabora
OMOJIOTHYECKOT0 Tporpecca perpecea = Kak yrHeTCHHOTO
COCTOSAHHS TaKCOHAa,
30/4 | Pe3ynbTaThl 3BOJIIOLUH: MPUBOJIAIIIEE CrO K KOHerIexT
BBIMUPAHUIO./laBaTh
MHOT000pa3ue BUI0B P A
OIIPEACICHUEC U XapaKTe-
31/5 | Pe3ynbTaThl 3BOJIOIMH: PH30BATh MyTH JOCTHIKEHHS KOHCTIEKT
YCIOKHEHHE OpTraHH3aINHI OHMOJIOTHYECKOTO Mporpecca:
apomop(03a, HIHO0AANTAIINN 1
32/6 MaKpOC)BOJ'IIOHI/IH o011eil TereHepau. fnon'MaTepH
[TpuBoAUTE IPUMEPHI
33/7 | Jloka3aTenbCTBa MAKPOIBOIIOLHUH: | jurmeprentimm, KOHBEPreHIIHH H ﬁ;):e;pnan
MePEXOTHBIC (bOPMBI " napauienu3Ma. OOBSICHATD
NpHUYXHBI BOBHUKHOBCHUA
CbHHOFeHeTquCKHe pAnbL CXOZHBIX O CTPYKTYpPE W/MIH
GyHKIUSM OpraHoB y
34/8 | Aporenes: CyIIHOCTb TPCACTABATCICH PasIIIHBIX §2.1.1.
o CUCTEMATUYCCKUX I'PYIIIT
apoMop(HBIX U3MEHEHUN U UX OpraH3MOB. 3AOMHHATE
POJIb B DBOJIIOITHI OCHOBHBIE IIPaBHJIA DBOJIIOLHH.
OLeHnBaTh Pe3yJIbTaThI
35/9 | Bo3HUKHOBECHHE KPYITHBIX pesy Jlom.ma

CUCTEMAaTUYECKUX TPYII

9BOJJIIOOHUHA

Tepual




36/10| Apomopdo3sr y pacTenwuii Jlor.
MaTepu
ai
37/11| Apomopdho3sl y )KHBOTHBIX Jom.
MaTepH
ai
38/12| AmtoreHes v MpOrpecCUBHBIE §2.1.2
MIPUCTIOCOOICHUS
39/13| Uanoamanraiyy y pacTCHHI Jlom.ma
Tepuanl
40/14| UnnoananTtaiiuy y >KHBOTHBIX Jlom.ma
Tepuanl
41/15| Kararenes — kak ¢popma §2.13
JTOCTIOKEHUS] OMOJIOTHUECKOTO
MIPOIBETAHUS OTACIBHBIX TPYIIIT
42/16| OcHOBHBIC 3aKOHOMEPHOCTHU §2.2
OMOJIOTUYECKOI IBOJTIOLIUU
43/17 | 3aKOHOMEPHOCTH 3BOIOIIMOHHOIO §2.2.1
nporiecca
44/18| TpaBuiia SBOJIOLMH TPYIIIT §2.2.2
OpPraHu3MOB
45/19| Cucrema pacTeHUI U )KUBOTHBIX — Jom.
0TOOpayKEHHE IBOIIOIIH MaTepH
ai
46/20| 3uauenue pabor A.H.CeBepiiosa Jorm.ma HCIIOIB30BaHHE
BOCITUTATCIIBHBIX
TepUal Ny
BO3MOKXHOCTCHU
conepkaHus y4eOHOTO
npeaMera
47/21| O600IICHHE H3YYCHHOTO IToBTOp
MaTtepuana UTh
§2.1-
§2.2.2
48/22 | 3a4eTHO-0000IIAIOIIHH YPOK
49/23| AHanu3 pe3ysbTaToB
50/1 | Pa3Butue xu3HM Ha 3emiic B Xapakrepusosath  passutae| § 3 ]
. . ’KU3HU Ha 3eMIie B
dpXCUCKYI0O U IIPOTCPO3OUCKYIO nangeo3oickyro apy. OTMedaTs
:—)pBI_ TMOABJICHUEC CyXOHyTHbIX
paCTeHHfI; BO3HHUKHOBCHHUC
51/2 | HampaBieHue 3BOTIOIMH TIEPBBIX [03BOHOUHBIX: PHIGHL §3.2
XOpAOBbIX. PazBuTHE BOAHBIX 3EMHOBO/IHBIE,
) MPECMbBIKAONINECH.
pacTCHUH. XapakTepu30BaTh pa3BUTHE
52/3 | Pa3Butue xu3HM Ha 3emJic B KH3HH Ha 3emiie B Me3030fickyio | § 3.2
o apy. OT™MeuaTh NOSABICHUE U
TaJICO30UCKYIO 3pYy. pacmpocTpaHeHue
TMMOKPBITOCEMEHHBIX paCTeHHﬁ;
» BO3HUKHOBCHUC MNTHUI[ U
53/4 | DBomrouMs pacTEHU. MITEKOTTHTAIOIIX. Jomn.ma
OmnuceiBaTh passuTHE | TepHUa
ITaliCHTapHbIX
MJICKOIIUTAOIINX, II0ABJICHHUC
XHUIIHBIX, BOSBHUKHOBCHHUC
54/5 | Pa3BuTHe XU3HU Ha 3eMJIE B NPUMATOB. XapakTepusosath | & 3 3

ME3030MCKYIO 3py.

T€0JIOTHYECKNE U3MEHEHHS
KaifHO30s: Ipeli( MaTepuKoB,
OJICICHEHUSL.




55/6 | DBomorus HA3€MHBIX Hor.marepuain
IM03BOHOYHBIX.
Bo3HukHOBeHHE IITHUIL Hu
MJICKOIIUTAIOIIUX.
56/7 | Pa3BuTHE )XU3HU B §3.4
KalHO30MCKYIO 3pYy.
57/8 | OcHOBHBIE Tl YBOJIIOLHH C.100-105
pacTeHU U KUBOTHBIX.
58/9 | O6oOIIeHNE N3YYCHHOTO MOBTOPHUTH TIPHMCHEHHE Ha YpOoke
31-34 WHTEPAKTUBHBIX (HOpPM
MaTcpuana. i paboTHI yJaIuxcs:
59/10 | 3ayeTHO-0000MIIAOLIHIA YPOK. MHTEIICKTYaTbHBIX
UT'p, CTUMYJIHPYIOIIUX
TO3HABaTCIbHYIO
MOTHBAITUIO
IIKOJIbHUKOB,
JIUTAKTHYECKOTO
60/11| Anamu3 pe3yabTaToB
IIpoucxoxnenne yenoeka (10 yacon)
61/1 | Mudonorudeckue u XapakTepH3oBath C.130
MECTO YeJIOBEeKa B KUBOU
PETUTHO3HBIC MTPEACTABICHUS O npupore, o
MIPOUCXOXKIACHUH YeTIOBEKA CHCTEMaTHYECKOE
II0JIOKCHHEC.
62/2 | TlonoxeHne  dYelOBEKA B Orveuars mpmmaxan | § 4-1
CHCTEME )XKUBOTHOT'O MHpa CBOWCTBA YeJIOBEKa,
IIO3BOJIAOIINE OTHECTH
63/3 | DBostOIMsA MIPHUMATOB. ero x sexomraomum, | 3 42
[Ipu3Haku ¥ CBOMCTBA YEJIOBEKA OrHCHIBATE
64/4 | Ctaguu H>BOIIONNN YEJIOBEKA! CTaIMH SBOOTHH §4.3
o YCJIOBCKA.
JpeBHEUITNE, TPCBHIE, TIEPBBIC JIPEBHEHIINX, IPEBHIX H
COBpEMEHHEIE MEePBBIX COBPEMEHHBIX
JTFOJIEHN.
65/5 | JIBrKyI#e CHITbI EI— Jon.marepuan
AHTPOIIOTCHE3a 3alIOMUHATH
NOMyJIAUOHHYIO
66/6 | ITomynsaioHHAs CTPYKTypa crpykrypy Bitza Homo §4.3
Buna Homosapiens.Pacsl. sapiens; paci.
3HaKOMI/ITBC5I C MCXaHU3MOM
pacoobpa3oBaHusi, OTMeYast
67/ 7 KpI/ITI/IKa pacusma n C€ITUHCTBO HOH.MaTepI/IaJ'I JUCKYCCHS, KOTOpbIE
<COIMAJILHOTO JITapBUHU3MAa> TIPONCXOXKICHIS pac. JAI0T yYanmmMcs
1 Aap ITpuBoaUTE CBOIO BO3MO>XHOCTb
apryMEeHTUPOBAHHYIO TOUKY npuobpecTu OIIBIT
3peHus. XapakTepu3oBaTh BEJICHUS
COBPEMEHHBIH ATan KOHCTPYKTHUBHOI'O
3BOJIOLINHN Auaora
68/8 | CoBpeMeHHBII1 ATal IBOJOIUH HeIoBeKa, § 4.4.
B3aMMOOTHOIIICHUEC
1EJI0OBCKA COIIMAJIBHOI'O U
OHOJIOTMYECKOT0 B €0
.06
69/9 | O600IIEHNE N3YUEHHOTO opomowk. OBOCHOBATE [y,
CAHMHCTBO YCJIOBCUYCCKUX
marepuaia. pac. 4.1-4.4
70/10 | 3aueTHO-0000IArONINIT YPOK Hasatn
apryMEHTHPOBaHH
y10 KPUTHUKY
pacu3ma u
«COHMAJIBHOT'O

JapBUHU3MA.




OTMedats BeoyIIyIO pojb
3aKOHOB OOIIECTBEHHOM
’KU3HU B COLIMAIIBHOM
IIpOrpecce 4eI0BEUEeCTRa.

B3aumooTHomenus opranusma u cpeasl buocgepa,

ee CTPYKTypa u

¢pynkumu (5 yacos)

711 Crpykrypa Guocdepsl. §5.1
PopMyaMpOBaTh OCHOBHBIE
7212 KocHoe u 6rorenHoe BelecTBO GrHocheps. nosioxkenust ydenus B. . | 5.1.1
BepHrajckoro o 6uocdepe.
OOBSACHATE HEBO3MOKHOCTE
73/3 | )KuBoe u GMOKOCHOE BELIECTBO cymectBoBanus xkmsEn 3a | § 5.1.2
6I/IOC(1)epLI. TrpaHuLlaMHA
onocdepsr. Xapak-
74/4 KpYFOBOPOT BemeCTB B TEPU30BATh KOMIIOHEHTLIL 52
MIPUPOJIE. 6uochepsl: KOCHOE U
OMOTreHHOE BEIIECTBO, YKUBOE
BENIECTBO
75/5 006001IEeHue M3y4EHHOTO BEIIIECTBO, OMOKOCHOE MoBTOPUTL NIPUMEHEHHUE Ha
BEIECTBO OHOC(hEpEL. ypoke
Marepuaia. 5.1-
p Onpenenith HHTEPAKTHBHBIX
IJ1aBHYI0 GYHKIUIO 5.2
Guochep! (hopM paboTI
KaK obecIeueHne YHaIHAXCs:
6HOTEHHOTO KPyro-BOpoTa MHTEJIICKTYalIbHBIX
BELIECTB HA urp,
ruiaHere. XapakTepu3oBarh CTUMYJINPYIOMHX
OCHOBHBIE KPYTOBOPOTBI: II03HABATEIbHYIO
BOJIEI, MOTHBAIIUIO
yriepoaa, a3ora, IIKOJIbHUKOB
dbochopa u cepsl.
OreHuBaTh
3HauYEHHE
KPYrOBOPOTOB
BELIECTB st
CYLIECTBOBAHUA
XKU3HU Ha 3emie.
Kuzub B coobmecTBax. OcHoBbI 3Kk010rUM. (11 yacos)
76/1 | Ucropust hopMHUpOBaHHS OnuceiBath § 6.1
COO6H.I€CTB JKHUBBIX OPTaHHU3MOB TCOJIOTNYCCKYIO
TOPHUIO MATCPUKOB
77/2 | OcHOBHBIC OMOMBI CYIIIN OPHIO MATCPHKOB, §6.2
CMEHY KJIUMaTa.
Ornpenensars u
77/3 | EcrecTBeHHBIE COOOIMIECTBA AHATH3MPOBATH 6.3.1.
KMBBIX OPIraHU3MOB HOHSTHS
«OKOJIOTHA», «CpClaa
oOuTaHUSY.
78/4 | AGuornueckue GaKTOpPhI CPEIbI
79/5 | B3aumopeiictBue pakTopoB
CpEJIBL.
80/6 | OrpanmunBaronmii GaxTop
,Z[CﬁCTBPIH 1 B3aUMOOTHOIIICHUA
abnoTHYeCKHX (PaKTOPOB.
81/7 | buornueckue GaKTOpPhI CPEIbI
82/8 | CmeHa OMOLICHO30B




83/9

®opMBbI B3aMMOOTHOIIICHU I
MEX/1y OpraHu3MaMHu

84/10 | TTo3uTHBHBIC OTHOIICHUS —
cUMOH03
85/11 | AHTHOHOTHYECKHE
otHoweHus. HelitpanbHble
OTHOLLUEHUS - HEUTPAIU3M
86/12 | O6o01IeHne U3y4eHHOTO
MaTepuaia
Buocdepa n yenosek. Hoocdepa. (9 yacos)
87/1 BOSI[GI\/'ICTBPle 4eJoBeKa Ha AHanu3upoBaTh § 7.1 [pHBIICYCHIE BHUMAHHS
AHTPOIIOTCHHBIC q)aKTOpLI [ITKOJIBHUKOB K IICHHOCTHOMY
HpUpOAY B poHecce BO3/IeiicTBUA Ha OMOLIEHO3BI PCIEKTY M3y4acMBbIX Ha
CTAHOBIICHUS 00IIECTBA (o uenoBeka B MPUPOJE) ypoKax ABeHui,
Ha pasHBIX dTalax pa3sBUTHS opraHmaqu{ ¥X paboThl ¢
YeJI0BEYEeCKOro  O0IIecTBa. [10Iy1ae€MON Ha ypOKe
XapaKkTepu3oBaTh COLMaIbHO 3HAYUMOIt
MHHEpPAIIbHBIE, p(opmauyeit
88/2 | IlpupoaHbie pecypchl U UX suepreruueckue u mumessie | § 7.2-7.2.1
pecypcesl.
ucnoins3oBanue. Hercuepmaemple | OmiceBaTh Hencuepraemble
U HCYepraeMble PECYPCHI,
pPeCypChI MO TYCPKHUBAst
OTHOCHUTCJIIBHOCTh
HEUCUEPIAeMOCTH PECYPCOB.
89/3 | Hcuepmnaembie pecypcbr: Xapaxrepusonars mponecest | 3 1-2-2-
BO30OHOBIISIEMBIE U H YCTIOBHS CPeNbl,
6 NPUBOAAIIYE K
HEBO300HOBIIIEMBIE X (hOPMHPOBAHHIO.
90/5 | IMocnencTBus XO35HCTBEHHOI Packpeiath npobiembt § 7.3-7.3.1 OpraHMsaIi uX paGoTsI ¢
panuoHanbEHOIO TI0JTy4a€MOM Ha YPOKE
ACATCILHOCTH 9CJIOBEKA T MPUPOIOTIOIb30BAHMUS :3aLUTA COLHUAILHO 3H3‘W1M0ﬁ
oxpymaromeﬁ OT 3arpsI3HEHUI,COXpaHeHHE uHdOpMarmcH
3TAJIOHOB U MIAMATHHKOB
cpenbl.3arpsi3HEHHs BO3yXa S
TIPUPOIHBIMH PECYypCaMHU
91/6 | 3arpsi3HEHHE IPECHBIX BOJ U HACEIICHHUS TUIAHETEI. § 7.3.2.-7.3.3. OpTaHH3AIMA UX PabOTLI ¢
ToJIy4yaeMoil Ha ypoke
MI/IpOBOFO OK€aHa COIMAIBbHO 3HAYUMOIt
uHpopManuen
92/7 | AHTPOMOTeHHOE U3MCHEHHUE § 7.3.4-7.3.5
NoYBbl. BiinsiHue yenoseka Ha
PaCTUTENbHBIN U )KUBOTHBIN MU
92/8 | PagmoakTHBHOE 3arps3HEHHE §7.3.6
o6uochepsl
93/9 | Oxpana npupoabl U §74 OpraHM3aIs HX PAsOTHI ¢
M0JIy4aeMoi Ha ypoke
MEPCIECKTUBLI pallMOHAJIBHOI'O COLMATIBHO 3HAYMMOM
OpUPOAONOTIb30BAHUSA uHpopmanyeii
94/10 | [IlpomexyToUHas aTTECTALMS
buonuka (6 4)
95/1 | buonwuka. Mcmonbs3oBanue ['naga 8
OOBACHATH HEOOXOAUMOCTD
YEJI0BEKOM IIPUHIUIIOB SHAHUA 1 yMCHUA
opranu3anvun paCTeHI/If/'I u MPAKTUYECKU IIPUMEHATH
SKUBOTHBIX CBCACHUSA 00 IKOJIOTHYECKUX
3aKOHOMEPHOCTAX B
96/2 | ®opmbl KUBOI'O B MPUPOIE U UX POMBILLIEHHOCTH 1 Hon.marepuain

IIPOMBIIJICHHBIC aHAJIOTU B
CTPOUTECIILCTBE

CEIIbCKOM XO3SMCTBE, IS
MpaBWJILHOW OpraHU3aluu




97/3 | ®opmbl )KUBOTO B IPUPOAEC U UX JIECOBOACTER, Don.matepwvan
PBIOOBOICTBA U T.1I., @ TAKXKE
AHaJIOTU B MEXaHU3Max WM pememus  Beero
KOMIIJICKCa 3ama4d
98/4 | BuopoboTsl JIOTHYECKHUX CHCTEM. Jon.matepuan moaoop
COOTBETCTBYIOIINX
TCKCTOB JId YTCHUA,
3aga4 1Jid peuIeHu,
MPOOJIEMHBIX CUTYaLUi
UL 0OCY>KIeHHS B
Kjacce
99/5 | [lepcneKTHBEI pa3BUTHS OUOTIOTHH Hon.marepuan
100/6| O6o6IIeHNHE H3YYEHHOTO [ToBTOPUTH
Marepuana IJ1aBy 8
O0600menune u nopropenue marepuana 10 kiacca (5 4)
101/1| YpoBHU OpraHH3alUH KUIHH
102/2 | Peanu3zaums HaciaeICTBEHHON
HHpOpPMALTUH
103/3| Merabonuzm
104/4 | 3akoHOMEPHOCTH U3MEHUYUBOCTH
HACJICACTBECHHBIX IIPHU3HAKOB
105/5| OcHOBHBIC HaNPaBJICHUS CEIICKIIUU

OpraHu3MOoB




YYEBHO-METOINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOT O ITPOIECCA
OBA3BATEJ/IbHBIE YYEBHBIE MATEPUAJIBI JIUIAA YYEHUKA

* buonorus. O6mas 6uonorus, 10 knacce/ 3axapos B.b., MamonTtoB C.I,
Counun H.U., 3axaposa E.T.; nog penakueii 3axaposa B.b., O0mectBo ¢
OTrpaHU4YEHHON OTBETCTBEHHOCTHIO « IPODAY; AKkmoHepHoe o01ecTBO
«M3parenscTBO «IIpocBemienue»

* buonorus. O6mas 6uonorus, 11 kinace/ 3axapos B.b., MamonToB C.T,
Conun H.U., 3axaposa E.T.; mon penakiueit 3axaposa B.b., O6mectBo ¢
OTpaHUYCHHOU OTBETCTBEHHOCTHIO «JIPODA»; AKIIMOHEPHOE 00IIECTBO

«M3parenbcTBO «lIpocBenieHne

METOAUYECKHUE MATEPHUAJIBI JJIS1 YUUTEJIA

[Tporpamma: [TporpamMmma 1o 6GMOIOTHH sl 001Ie00pa30BaTEIBHBIX IIIKOJ
(c6opnauk buomnorus. Paboune nporpammel. [Ipenmernas muHus yu4eOHUKOB
«Jlunns xu3am». 10—11 kiacesl: yue0. mocobue i 001eo0pa3zoBaTeabHbIX.
opranu3anuii: 6a3oBbiii yposeHs / B. B. [Taceunuk, I'. I. [lIBenos, T. M.

Edumona. — M. : [IpocBemienue

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET



1.JIaGoparopnsiit npakTukyM buonorus 6-11 knacc (yueOHOE IEKTPOHHOE
u3nanue), Pecriyomukanckuii myiasTuMeana 1eHTp Mocksa. PecryOnukanckui
MyJIbTHMENINA LIEHTP

2.0nextponHas 6ubnuoreka. [IpocBemenne. MynsTumeauitHoe yaeOHOe
nocooue M Ilpocsemennie MEJIMA

3.91inoc-1eHTp auctanironHoro oopazoanuss WWW. Km. ru /education
4. bonbias sH1MKIoneaus Kupumia u Medonust (37eKTpoHHOE yUeOHOE
U3JIaHKE)

5. Anpeca caiitoB B IHTepHeTe

http://edu.lc.ru

WWW.SOm.sio.ru

eIMHAast KOJUIEKIUs UPPOBBIX 00pa30BaTEIbLHBIX PECYPCOB:
http://schoolcollection.edu.ru/.

www.bio.1september. ru — I'azeta «buonorus» «IlepBoe ceHTIOps»;
WWwWw.nature.ru - Hay4Hble HOBOCTH OMOJIOTHH;

www.herba.msu.ru - 6otannueckuii ceppep MI'Y;

WWW.mnr.gov.ru - CalT ¢ TOCyIapCcTBeHHON nHpopmanueit MuHncTepcTBa
IIPUPOIHBIX pecypcoB PD;

www.nrc.edu.ru/est/r4/ - buonorunueckas kapTuHa Mupa.



