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MNOACHUTEJIBHAS 3AIINCKA
[Iporpamma mo yueOHOMY mpenmety "buonorusa" (nmanee - Ouosorusi) Ha
YpOBHE cpenHero obmero odpasoBaHusi paspaborana Ha ocHoBe dDeaepanbHOTO

3akoHa oT 29.12.2012 N2 273-d3 «0O06 obpazoanuu B Poccuiickoit deaepanumy,
dI'OC COO, Konmenuuu mnpernojaBaHusi ydyeOHoro mpenmera «buosjorus» u
OCHOBHBIX MOJIOKEHUI (PenepanbHoil paboueil mporpaMmMbl BOCIIUTAHUS.

VYueOubiii npeamer «buonorus» yriayonéHHoro ypoBHsS u3ydenus (10-11
KJIACChI) SIBJISICTCS OJIHUM W3 KOMIIOHEHTOB MpeaMeTHOU obnactu «EcTecTBEHHO-
Hay4dHble ipeaMeTh». CornacHo nonoxeHusM @I'OC COO npodunbHbIe yaeOHBIC
NpeAMEThl, H3ydyaeMble Ha YriayOJIEHHOM ypOBHE, SBISIOTCS — CIIOCOOOM
mubdepeHnranun  00ydeHUsT Ha YPOBHE CpeaHEero oOlmiero oOpa3oBaHUS U
MIPU3BAaHBl OOCCIECYUTHh IMPEEMCTBEHHOCTh MEXKIYy OCHOBHBIM OOIIUM, CPEIHUM
o01IUM, cpeHUM TTPOoPeCCUOHATIBHBIM U BhICIITUM OoOpa3oBaHueM. B To ke Bpems
KOKIBIM HW3 JTHX Y4YeOHBIX TMIPEAMETOB JOJDKEH OBITh OpPHEHTHPOBAaH Ha
MPUOPUTETHOE pelIeHUE 00pa30BaTEIbHBIX, BOCHHUTATEIBHBIX M PA3BUBAIOIIUX
3a/lay, CBS3aHHBIX C TpodopueHTanueln o0yJaroumxcss U CTUMYJIUPOBAHUEM
MHTEpeca K KOHKPETHOM 00JacTM HAy4YHOTO 3HAHMS, CBSI3aHHOTO C OUOJIOTHEH,
MEIUIMHON, 3KOJIOTUEH, ICUXOJOTUEHN, CIIOPTOM WIJIM BOEHHBIM JIEJIOM.

[Iporpamma no yueGHomy nipeameTy "buonorus” naér npeacraBieHue o 1eIu
U 3a7la4ax M3ydyeHus yueOHoro npeamera «buonorus» Ha yriiyOJIEHHOM YpOBHE,
ompeneNnsieT o0s3arenbHOe (MHBAPHAHTHOE) TIPEIIMETHOE COJIepKaHUE, €ro
CTPYKTYpUpOBaHME IO pas3feiaM H TeMaMm, paclpeleieHue I0 Kjaccam,
PEKOMEHAYET TMOCJIEeIOBATEIbHOCTh M3YYEHHs y4eOHOro Marepuajia ¢ Y4yEToM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€W, JIOTUKH Y4eOHOro Tmpollecca,
BO3PACTHBIX 0COOCHHOCTEN o0ydaromuxcs. B nmporpamme mo OMonoruu peann3oBaH
MIPUHIINT MPEEMCTBEHHOCTH C U3yUYE€HHEM OMOJIOTUU HA YPOBHE OCHOBHOTO OOIIEr0o
oOpa3zoBaHus, Onarojaps dYemMy [MpOCMAaTpUBAETCS  HANpPaBICHHOCTh  Ha
nocjeAyoIiee pa3BUTHE OMOJOTMYECKUX 3HAHWM, OPUEHTUPOBAHHBIX Ha
dbopMHpOBaHWE  €CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHUS,  IKOJIOTHYECKOTO
MBIIICHUS, TIPEJCTABICHUH O 3I0pOBOM 00pa3e )KM3HU, Ha BOCIIUTaHUE OEPEKHOTO
OTHOIIICHHS K OKpY’Karolleld mMpupoaHoit cpeae. B mporpaMmmMe mo OMOJIOrMU TakKe
MOKa3aHbl BO3MOXKHOCTH ydeOHoro mnpenmera «buonorus» B peanuzanuu
tpeboBannii ®I'OC COO Kk TUTAHHPYEMBIM JTHYHOCTHBIM, METANpPEIMETHBIM U
MIPEMETHBIM pe3yJIbTaTaM 00y4ueHHUs ¥ B JOPMUPOBAHUY OCHOBHBIX BHJIOB Y4EOHO-
MO3HABATENILHON JICSITEIbBHOCTH OOYYaroMIMXCS 10 OCBOCHHIO COJIEPKAHUS
OMOJIOrMYECKOT0 00pa30BaHMs HA YPOBHE CPEIHETO 00111ero 00pa3oBaHusl.

VYuebnsiii npeamer «buonorus» Ha ypoBHE cpeHEro odmiero oopasoBaHUs
3aBepiaeT OMOJIOrHIecKoe 00pa30BaHKE B IIKOJIC 1 OPUEHTHPOBAH HA PACIIIUPEHUE
U yriyOJeHue 3HaHUH 00y4aroluXxcs 0 dKUBOM MPHUPO/IE, OCHOBAX MOJIEKYJIAPHOU U



KJIETOYHOU OMOJIOTUH, SMOPUOSIOTUN U OMOJIOTUU Pa3BUTHA, T€HETUKHU, CETEKIINH,
OMOTEXHOJIOTUH, FIBOJIFOLIMOHHOTO YYEHUS U SKOJIOTHH.

Wzyuenne ydeOHOro mnpeamera «buomnorus» Ha yriiyOJI€eHHOM YpOBHE
OPUEHTHUPOBAHO Ha MOATOTOBKY OOYYaIOIIMUXCA K MOCIHEAYIOIIEMY IOJYyYEHHUIO
Ouonornyeckoro  oOpa3oBaHMsl B By3ax M OpraHu3alusxX  CPEIHEro
npodeccuonansHoro oopa3zoBanusi. OCHOBY €ro COAEPKaHUS COCTaBISIET CUCTEMA
OMONOTMYECKUX  3HAHWUW, TMIOJYYEHHBIX TMPU HU3YYCHHH  OOYyYaIOUIUMHUCS
COOTBETCTBYIOIIUX CHCTEMATHYECKUX Pa3/eioB OMOJIOTMM HA YPOBHE OCHOBHOTO
obmiero oopazoBanusi, B 10—11 kiaccax 3TH 3HaHUSA TOJy4aroT pa3BuTue. Tak,
pacuMpeHbl U yriayOJjeHbl OMOJOTMYECKHWE 3HAHUSA O PACTEHUSX, >KHUBOTHBIX,
rpu0ax, OakTepHsX, OpraHU3ME 4YeJOBEeKa, OOIIUX 3aKOHOMEPHOCTAX IKHU3HU,
JOTIOJTHUTENBHO BKIKOYEHBI OMOJIOrMYECKUE CBEAEHUS ITPUKIIAHOTO U MTOMCKOBOTO
XapaKkTepa, KOTOPbIE MOKHO HCIIOJIB30BaTh KAK OPUEHTHUPBI IS MOCIEAYIOIIETO
BbIOOpa mpodeccur. Bo3MokHa Takke MHTErpauus OUOJIOTUYECKUX 3HAHUM C
COOTBETCTBYIOIIMMH 3HAaHUSAMH, MOJYYEHHBIMU OOYYAIOIIUMHUCS TPH H3YYECHHUH
(bU3UKH, XUMHUH, reorpadui 1 MaTEMaTUKH.

CrpykTypa mnporpamMmsl 1o ydyeOHOMy mnpeamery "buornorus" oTpaxaer
CUCTEMHO-YPOBHEBBIM U 3BOJIOLUUOHHBINM MOAXOABl K HU3YYEHHIO OHOJIOTHUH.
CorylacHO UM, U3y4arOTCsl CBOKMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE JUUISl AKUBBIX
CUCTEM Pa3HOT0 YPOBHS OpTraHU3ALMK, BOJIOLMH OPraHUYEeCKOro Mrupa Ha 3emiie,
COXpaHeHUs1 OMOJIOTMYECKOro pa3HooOpasus miuaHeTsl. Tak, B 10 knacce u3yyarorcs
OCHOBBI MOJICKYJIIPHOW M KJICTOYHOW OHOJIOTHM, SMOPHOJIOTMHM W OHOJIOTHHU
pa3BUTHUS, TEHETUKH U CEJEKIMH, OMOTEXHOJOTUH U CHUHTETUYECKOW OMoJIoruu,
aKTyaJU3UPYIOTCsS 3HaHMSI OOydYarolIMXcsi MO OOTaHUKE, 300JI0TMH, aHATOMUH,
¢dbusunonioruu yenoreka. B 11 kiacce u3ydaroTcsi IBOJIIOIIMOHHOE YYEHUE, OCHOBBI
HKOJIOTUH U YueHue o ouocdepe.

VYuebnsiii mnpeamer «buonorus» mpu3zBaH  00€CIEUUTh  OCBOCHUE
00y4aroIUMHUCs OMOJIOTUYECKUX TEOPUH U 3aKOHOB, HJIeH, IPUHIUIIOB U MPaBUJ,
JIe)KaIUX B OCHOBE COBPEMEHHOU €CTECTBEHHO-HAYYHOM KapTHUHbBI MUPA, 3HAHUM O
CTPOEHUH, MHOT000pa3vM M OCOOCHHOCTSAX KIIETKH, OpPraHu3Ma, MOMYyJISIuUH,
OMOLIEH03a, SKOCUCTEMbI, O BBLIAIOIIUXCS HAYYHBIX JTOCTHUKEHUSX, COBPEMEHHBIX
UCCIIEIOBAaHUSIX B OMOJIOTUH, IPUKIIATHBIX aCleKTax OMOJOTrMYeCKUX 3HaHUM. J{is
pa3BUTUSL M TOJACpXKaHUS HHTEpeca OO0ydaromuxcs K OHOJIOTUH Hapsay co
3HAYUTEIBHBIM 00BEMOM TEOPETHUECKOTO0 MaTepHalia B COJAEPKAHUHU MPOrPAMMBbI
1o OMOJIOTUU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAaHOBJICHHSI U PA3BUTHS
TOM WJIK MHOM 00J1aCTH OUOJIOTMH, BKJIAIOM OT€UECTBEHHBIX U 3apyOeKHBIX yUEHBIX
B pPEILlIEHUE BaXKHEUIINX OMOJIOTMYECKUX M SKOJOTHUYECKUX MPoOIIeM.

Lenb n3yuenus yueOHnoro npeamera «buonorusp» Ha yrimyOa€éHHOM YpOBHE —
OBJIaJIcHWE  OOy4YalIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAJILHON
OpraHu3allid J>KUBBIX CHUCTEM pa3HOrO0 paHra M NPUOOPETeHHE YMEHHH
UCIIOJIb30BaTh 3TH 3HaHUS B (JOPMUPOBAHMU HMHTEpECa K OMpeAeNEHHON 00iacTu



npodecCuOHAbHON AESITeNbHOCTH, CBSI3aHHON C OMOJIOTHEW, WM K BBIOOPY
y4eOHOT0 3aBEICHUSA I MIPOIOJIKEHHSI OMOJIOTUYECKOTO 00pa30BaHusI.

JlocTikeHne 1enu u3ydeHus ydyeOHoro nmnpeamera «buosorus» Ha
yri1yOlIEHHOM YPOBHE 00€CTIEUMBACTCS PELICHUEM CIIEYIOIIMX 3aa4:

OCBOEHHUE O00YYAIOIIMMHUCA CUCTEMBI OMOJIOTMYECKUX 3HAHUN: 00 OCHOBHBIX
OMOJOTMYECKUX TEOPUSX, KOHLEMIHIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX H
npaBuiax, COCTABISIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KaPTUHY MHUPA; O
CTPOEHMHM, MHOT000pa3uM U OCOOEHHOCTSIX OMOJOTMYECKMX CHCTeM (KJIETKa,
OpraHu3M, MONyJsLus, BU, OMOreoneHo3, ouocgepa); 0 BbIIAOLUUXCA OTKPBITUAX
Y COBPEMEHHBIX MCCIIE0BAaHUAX B OMOJIOTUY;

O3HAKOMJIEHUE OOy4YaloIMXCd C METOJAMH IIO3HAHMS JKUBOW MPHUPOIBI:
UCCJIEIOBATEIbCKUMU  METOJaMU  OMOJIOTUYECKHX HayK (MOJEKYJISIpHOW U
KJIETOYHOW OMOJIOTUH, SMOPUOJIOTUU U OMOJIOTMH Pa3BUTHS, TEHETUKU U CEJIEKIIHH,
OMOTEXHOJIOTUM M CHUHTETUYECKOW OWOJIOTMH, MaJC€OHTOJIOTHH, 3KOJIOTUN);
METOJAMH CaMOCTOSITEILHOTO TMPOBEICHUSA OHOJIOTMYECKUX HCCIEAOBaHUN B
naboparopud ©W B nOpupone (HaOMOJAEeHUE, U3MEpPEHHUE, HSKCIECPUMEHT,
MOJICTTUPOBAHUE);

OBJIaZIcHME OOYyYalolUMUCS YMEHHUSIMU: CAMOCTOATEIBHO  HaXOJHWTb,
aHaJIM3UPOBATh W HCIIOJIb30BATh OMOJIOTMUYECKYI0 HH(QOPMAIMIO; I0JIb30BAThCS
OMOJIOTMYECKOM TEPMUHOJIOTMEN M CUMBOJIMKOM; YCTaHaBIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJIOTUM M  COLMAIbHO-3KOHOMUYECKUMH U  3KOJOTMYECKUMHU
npobiieMaMu 4YeJIOBEYECTBA; OLEHUBATh IOCIEACTBUS CBOEH NEATEIBHOCTH I10
OTHOILIIEHUIO K OKpY)Karolled NpUpOAHOM cpene, COOCTBEHHOMY 3/10pOBBIO U
3I0POBBIO  OKPY)KAIOIIMUX  JIIOJIeH; OOOCHOBBIBAaTH W COOMIOJATH  MEPBI
npoQHIaKTUKA UH(QEKIIMOHHBIX 3a00J€BaHU, NPABUIIA MTOBEACHUS B MPUPOIE U
oOecrieyeHus: 6€30MacCHOCTH COOCTBEHHOW >KM3HENEATEIbHOCTH B UPE3BBIYANHBIX
CUTyallUsIX ~ NPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa; XapaKTepu30BaTh
COBpEMEHHbBIE HayYHbIE OTKPHITUS B 001aCTH OHOJIOTUH;

pa3BUTHE Y 00YYAIOIIMXCS MHTEIJIEKTYaIbHBIX U TBOPUECKUX CLIOCOOHOCTEH B
Ipoliecce 3HAKOMCTBAa C  BBIJAIOIIUMUCS OTKPBITUSMHU W COBPEMEHHBIMU
UCCJIEIOBAHUSIMU B OHMOJIOTMM, PEIIAEMbIMU €10 MPOOJIeMaMH, METOJ0JIOrHuel
OMOJIOTMYECKOT0 HCCIEA0BaHNUS, TPOBEACHUS HKCIIEPUMEHTAIbHBIX UCCIIeI0BaHUM,
pelieHus: OMOJIOTHUYECKUX 3aJady, MOJEIMPOBAHUSA OHUOJIOTMYECKHX OOBEKTOB H
MPOILIECCOB;

BOCIIUTAHUE Yy 00YYaIOIUXCsl [IEHHOCTHOTO OTHOILIEHUS K KUBOW MPHUPOJE B
LIEJIOM U K OTJEIbHBIM €€ 00bEeKTaM U SIBJICHUSIM; (POPMUPOBAHHUE IKOJIOTHUECKOH,
TeHETUYECKOM IPaMOTHOCTH, 0011el KyJIbTYphl IOBEICHUS B IPUPO/IE; MHTETPALluU
€CTECTBEHHO-HAYYHBIX 3HAHUM;

npuoOpeTeHne  OO0y4aroIMMMCS ~ KOMIIETEHTHOCTM B palMOHAJIbHOM
IPUPOIONIOIB30BAHUM (COOIIIOIEHUE ITPABUII TIOBEJEHMSI B IPUPOJIE, OXPaHbl BUJIOB,
KOCUCTEM, Omocdeprl), COXpaHEHHWHM COOCTBEHHOTO 3/I0POBbSI M 3JI0POBbBS



OKpyXXamomux Jrojed  (cobmoneHuss wMep NpoUIAaKTUKU — 3a00JIeBaHUH,
oOecrnieueHrne O€30MaCHOCTH KHU3HEACSITETbHOCTH B UYPE3BBIYAMHBIX CHUTYaIUAX
OPUPOTHOTO U TEXHOTCHHOTO XapakTepa) Ha OCHOBE HCIOJIb30BaHUS
OMOJOTUYECKUX 3HAHUN U YMEHUH B TOBCEAHEBHOM JKU3HU;

CO3JaHMe  YCIOBUM  JUIsi  OCO3HAHHOTO  BBIOOpa  OOYyYaIOIIUMMCS
VHIMBUTyaJIbHOM o0OpasoBarenpHOI TPAaCKTOPUH, CIIOCOOCTBYIOIIEH
NOCIEAYIONEMY MPOPECCHOHATHHOMY CaMOOIPEICICHNUI0, B COOTBETCTBUH C
WHIMBUyaJIbHBIMU UHTEPECAMH U MOTPEOHOCTSMHU PETHOHA.

OO0111ee YMCI0 YacoB, OTBEICHHBIX HA M3y4YEeHHE OUOJIOTMU Ha YIITyOJIEeHHOM
ypOBHE cpeaHero oobiero oopazoBanus, coctapisietr 204 gaca: B 10 kimacce — 102
yaca (3 yaca B Hezento), B 11 kimacce — 102 yaca (3 yaca B HEZIEl0).

OT60op opraHuzanMoHHBIX (HOPM, METOJOB U CPEACTB OOyUeHHS OMOJIOTUU
OCYIIECTBJISIETCS ¢ YYETOM CHElU(pUKU €ro COJEp KaHWs U HaIlpaBJIECHHOCTH Ha
OpOAODKEHHE OMOJIOTMUECKOT0 00pa3oBaHUsT B OpraHU3alUsX CpPEIHEro
po¢eCCUOHATIBHOTO U BBICIIETO 00pa30BaHUSI.

OO0s13aTeNbHBIM YCIOBUEM NPU 00YUEHUU OMOJIOTUU HA YIIIyOJIEHHOM YPOBHE
SBIISIETCS TIPOBEJCHUE JIA0OPaTOPHBIX M MpakTUudeckux pabor. Taxxke ydactue
OOy4YaronIMXcs B BBIMOJIHEHUU MPOEKTHBIX M Y4EOHO-UCCIIEI0BATENBCKUX PaboT,
TEMaTHUKa KOTOPBIX OMPEACNAETCS yUUTEIeM Ha OCHOBE UMEIOIINXCSI MaTepUaIbHO-
TEXHUYECKUX PECYPCOB U MECTHBIX MMPUPOTHBIX YCIOBHH.

COAEPKAHUE OBYUYEHMUSA
10 KVIACC

CopnepxaHue TporpaMMBbl, BBIICIICHHOE KYPCUBOM, HE BXOIUT B MPOBEPKY
rocyaapcTBeHHoi urorooi arrectaruu (I'MA).

Tema 1. buoJsiorusi Kak HaykKa

CoBpemeHHas OUOJIOTUSI — KOMITJIEKCHasl Hayka. KpaTkas uctopus pa3BUTUS
Ouosiornu.  buojornueckue HaykKM M HU3y4yaeMble UMM IPOOJIEMBI.
dyHAaMEHTalbHbIC, NPUKIAIHbIE W TOHWCKOBHIE HAy4HbIE WCCIEIOBAHHUS B
Ouonoruu.

3HadeHne O6uonoruv B (POPMUPOBAHUHU COBPEMEHHOM €CTECTBEHHO-HAYYHOU
kaptuHbel mupa. IIpodeccun, cBsizanHbie ¢ Ouosoruei. 3HaueHWEe OWOJIOTHMU B
MPAKTUYECKON JICSATEILHOCTH YEJIOBEKA: MEIUIIMHE, CEeJIbCKOM XO3SIICTBE,
MPOMBIILIEHHOCTH, OXPaHE MPUPOJIBI.

JlemoHcTpanuu

[ToptpeTtsi: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. [lapBun, V.
I'apsen, I'. Mengens, B. . Bepnanckui, U. I1. I1aBnos, . . Meunukos, H. 1.
Basunos, H. B. Tumodees-Pecosckuit, JIxk. Yorcon, @. Kpuxk, /. K. benses.



Tabmuupl 1 cxembl: «CBsI3b OMOJIOTMH C JpYyruMu Haykammuy, «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7KuBble cucTeMbl U UX U3Yy4YCHHUE

KuBble cucTeMbl Kak NpeaMerT Hu3ydeHus Ouonoruu. CBOMCTBA >KHUBBIX
CUCTEM: €IMHCTBO XHMHUYECKOIO COCTaBa, JAUCKPETHOCTb U LEJIOCTHOCTD,
CIOXXHOCTh M YIOPSAIOYEHHOCTb CTPYKTYpPBI, OTKPBITOCTh, CAMOOpPTraHU3alus,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTh, K3MEHYMBOCTD, POCT U Pa3BUTHE.

YpoBHH OpraHu3alu KUBBIX CHUCTEM: MOJIEKYJIAPHBIA, KIIETOYHBIN,
TKaHEBbIN, OpraHU3MEHHBIM, MONYJISIIIUOHHO-BUIOBOM, ADKOCHCTEMHBIN
(buoreoneHoTuyeckuit), OuochepHsiii. Ilporecchl, MPOUCXOIAIINE B KUBBIX
cucremax. OCHOBHBbIE MOpHU3HAKK KUBOro. JKu3Hb Kak (opma CyIIeCTBOBAHUS
Marepuu. Hayku, n3ydaromme ,’uBble CUCTEMbI HA PA3HBIX YPOBHSIX OpPTraHU3ALUY.

N3yuyenue xuBbIX cucteM. MeTonbl Ouosornueckoi Hayku. HaOmronenwue,
M3MEpPEHUE, DIKCIIEPUMEHT, CUCTEMATU3alMsl, MeTaaHanu3. llonaTue o 3aBucuMou u
HE3aBUCUMOM mniepeMeHHOW. IlmaHmpoBanme skcnepumenta. [loctaHoBka u
nposepka rumnote3. Hynesas runote3a. Ilonsitue BBIOOpPKH M €€ JOCTOBEPHOCTD.
Pa3bpoc B Ouonornueckux JaHHbIX. OIl€HKa JOCTOBEPHOCTH IMOJYYEHHBIX
pe3ynbraroB. [IpUunMHBI UCKaXXEHUs PE3yIbTATOB »JKcnepuMmeHTa. I[loHsaTue
CTaTUCTUYECKOTO TECTA.

JleMoHCTpauumn

Tabnuupl u cxeMbl: «OCHOBHBIE TIPU3HAKU >KU3HW», «buonornyeckue
cuctembl», «CBOWCTBA KUBOW MaTepun», «YPOBHU OPraHU3aLMMU KUBOUN
npuponb», «CTpoeHHE MKUBOTHOW KIIETKW», «TKaHU KHUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opranusmay», «buoreonenos», «buochepa», «Metosbl
W3YUYEHHUS )KUBOM ITPUPOIBI».

O6opynoBanue: 1a0opaTtopHOe 000PYI0BAHUE JIJIsi TPOBEACHUS HAOIIOICHUM,
VU3MEpPEHUH, SKCIIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30BaHWE Pa3IMYHBIX METOJOB IPHU
M3YyUYECHUHU KUBBIX CUCTEM.

Tema 3. buoJsiorust KieTKku

Knerka — cTpykTypHO-QYHKIMOHAJIbHAS €IUHMIIA >KUBOro. VcTopus
oTkpbITUs KieTku. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBanH,
M. Hlneiaen, P. BupxoB). OCHOBHbIE MOJIO)KEHHS COBPEMEHHOM KJIETOUYHOU
TEOPHUH.

MeTtoasl  MOJIGKYJISIDPHOM M KJIETOYHOM  OMOJIOTMH:  MHKPOCKOIIHUS,
xpoMarorpadusi, snexTpodopes, METoI MEYEHBIX aToMOB, auddepeHInanbHOe
HeHTpUyrupoBaHue, KyJIbTUBUPOBAHUE KIIETOK. M3yuenue ¢uxcuposannvix
Ka1emox. DIEKTpOHHass MUKpockomnus. KongokanvHas muxpockonus. Bumanvhoe
(npudicuzHenHoe) uzyueHue Kiemox.

JdeMoHCcTpauu



[Toptpetsr: P. I'yk, A. Jleenryk, T. HIBann, M. lllnelinen, P. Bupxos, K. M.
bap.

Tabmumpl 1 cxembl: «CBETOBOM MUKPOCKOI», «DNEKTPOHHBIA MUKPOCKOI,
«HMcTopus pa3BUTHS METOLOB MUKPOCKOTIUIY.

O6opyioBaHuEe: CBETOBOM MHUKPOCKON, MHKpPOIpENapaThl PacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

IIpakTnyeckas padora «M3yyeHue MeETONOB KJIETOYHONM OHONIOrUU
(xpomarorpadus, anektpodope3, auddepeHuaIbHOe HEHTPUGYTHPOBaHUE,
[TLP)».

Tema 4. XumMmnueckasi OpraHu3anus KJIeTKU

XUMHUYECKHIM COCTaB KJIETKH. Makpo-, MUKPO- U YJIbTPAMHUKPOIIEMEHTHI.
Bopa u €€ poJib kak paCTBOPHUTEIIS], PEATrE€HTA, Y4aCTUE B CTPYKTYPUPOBAHUU KIIETKH,
TerIoperysinud. MuHepaibHbIe BEIIeCTBa KJIETKH, X Ouoyiornueckasi pojb. Poib
KaTUOHOB ¥ aHUOHOB B KIIETKE.

Oprannueckne BenlecTBa KJIETKU. buonormyeckue mnonumepsl. benku.
AMUHOKHCIIOTHBIN cocTaB 0enkoB. CTpyKTypbl O€lKOBOUM Mosiekybl. [lepBuunas
CTpYKTypa Oeika, TNeNnThaHas CBsA3b. BTopuyHas, TpeTUYHAas, 4YEeTBEPTHUUHAS
cTpykTypbl. JleHatypamus. CoiictBa OenkoB. Kiaccudukamuss — Genkos.
buonornyeckue Qynkuum 6enkoB. [Ipuonsi.

Yraepoasl. MoHOCaxapuIbl, UCAXAPUIbI, OJTUTOCAXAPUIBI U TTOJIUCAXAPHU/IBI.
OO6muit  1aH cTpoeHuss U (PU3UKO-XMMHUYECKHE CBOMCTBAa  yTrJI€BOJIOB.
buonornyeckue GpyHKIIMM yTriIeBOIOB.

Jlunuaet. I'uapodunsHo-TUapOdOOHBIE CcBOMCcTBA. Kitaccudukanus TUnuios.
Tpurnunepunbl, ¢GochoNunuabl, BOCKH, CTepoHbl. buonorunueckue QyHKIUN
aunuoB. OO01IMe CBOMCTBAa OMOIOTHYECKUX MEMOpPaH — TEKY4eCTh, CIIOCOOHOCTh K
CaMO3aMbIKaHUIO, TIOJYITPOHULIAEMOCTb.

Hyxnennossie kucnotel. JJHK u PHK. CrpoeHune HYKIEHHOBBIX KHCIIOT.
Hyxneorunpl. [lpunnun kommiementapuoctu. IlpaBuno Yapradda. Crpykrypa
JHK — nBoiinast cnupans. MectonaxoxaeHue u ouonornueckue pynknum JTHK.
Bunel PHK. ®yukunu PHK B kietke.

Crpoenue monekynsl AT®. Makpospruueckue cBsisu B Moliekyine ATO.
buonornyeckue pynkuun ATD. BoccTaHoBIeHHBIC IEPEHOCUUKH, UX (PYHKITUU B
Kietke. /[pyeue nykneosuompugocpamol (HTD). Cexsenuponanue JJHK. Memoow
2eHOMUKU, MPAHCKPUNTNOMUKU, NPOMEOMUKU.

CrpykrypHas Ouojorus: OMOXUMHUYECKHE U OMO(pU3UYECKUE HCCIIEAOBAHUS
COCTaBa W TMPOCTPAHCTBEHHOM CTPYKTYphl OuoMonekyn. Mooeruposarue
CcmpyKmypbol U QYHKYul OUOMONEKYN U UX KOMniekcos. KomnvromepHulil ouzatin u
opeaHudecKull cunmes 6UOMOJIEKY]L U UX HENPUPOOHBIX AHATLO208.

JdeMoHCcTpauu

[Toptpertsr: JI. [Tonunr, x. Yorcon, @. Kpuk, M. Yunkuuc, P. ®pankiun, .
Conrep, C. [Ipy3unep.



Jwnarpammsl: «Pacnpenenenne XUMU4YECKUX 2JIEMEHTOB B HEKUBOU IIPUPOLIEY,
«Pacnpenenenrne XUMUYECKUX 3JIEMEHTOB B )KUBOU MPUPOJIEN.

Tabmuubr u cxembl: «llepuogmdeckass TabnuIa XUMHYECKUX SJIEMEHTOBY,
«CTpoeHue MOJIEKYJbl BOIb», «BemecTtBa B cocraBe OpraHu3moB», «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€IKOBON MOJEKyNb», «CTpoeHue MOJEKYI
yrieBooBy», «CTpoeHre MoJieKyn JUnuaoB», «HyKIeMHOBbIE KHUCIOTHIY,
«Ctpoenne Monekyibl ATOy.

O6opynoBaHue: XUMUYECKas IOCY1a U 000PYI0BaHKE.

JlabopaTtopnasi pab6ora «O6Hapyx eHUEe OEIKOB ¢ TOMOIIBIO KAaUeCTBEHHBIX
peaKkuuii».

JlaGoparopHasi padora «lccrnenoBanue HyKIIEMHOBBIX KUCIIOT, BBIICIEHHBIX
U3 KJIIETOK Pa3JIMYHbIX OPTraHU3MOB).

Tema 5. CTpoenne u QyHKINH KJIETKH

Tumbel KIETOK: 3yKapuoTHYecKas U Ipokapuotuyeckas. CTpyKTypHO-
(yHKUIHOHATIbHBIE 00pa30BaHUs KIETKH.

CtpoeHue npokapuoTuueckoil kieTku. Kierounasi cteHka OakTepuil u apxeil.
OCcoOEHHOCTH CTpPOEHHSI TEeTepOTPO(HON U aABTOTPOPHON NPOKAPUOTUUECKUX
KJIETOK. MeCTO U poJib MPOKapUOT B OMOLIEHO3aX.

Crpoenue 1 GyHKIHMOHUPOBAHHUE dyKapUOTHUUECKON KeTku. [mazmarnyeckas
MeMmOpaHa (tuazmaniemma). CTpyKTypa mjia3MaTuueckoil MemOpanbl. TpaHcmopt
BEILECTB Yepe3 IIIa3MaTHIECKy0 MEMOpaHy: NacCUBHbIN (Iudy3us, odneryénnas
muddy3us), aKTUBHBIM (MEPBUYHBIA W BTOPUYHBIN aKTUBHBIM TPAHCIIOPT).
[Tomynmponuiraemocts MeMOpaHbl. PaboTa HaTpHii-KaqueBOro Hacoca. DHJIOIUTO3:
MUHOIUTO3, (aronuro3. Jk301uTo3. Knertounas crenka. CTpykTypa U GyHKIUU
KJIETOYHOM CTEHKH PAacTE€HUM, TPUOOB.

[utonna3ma. [{uto3one. Llutockener. [IBmxeHne nurormiazMbl. OpraHouasl
kieTku. OTHOMEMOpaHHbIE OPTaHOUIBI KJIETKH: dHAoIIa3Marndeckas ceth (I11C),
anmapat [ oibIKu, JHU30COMBI, HX CTpOeHHE | (PYHKIUU. B3aumocBs3b
OJIHOMEMOpPAHHBIX OPraHouAoB KieTKH. CTpoeHHe TpaHyISIPHOrO PETUKYJIyMma.
Mexanusm nanpasnenus 6eakos 6 IIIC. CuHTe3 pacTBopuMbIX OenkoB. CHHTE3
KJIETOUYHBIX MeMOpaH. [ maakuii (arpanyisipHbIN) SHAOMIA3MATHYECKUI PETUKYITYM.
CexperopHast ¢yuknus anmapara [onbmxu. Moougurkayus benxkos 6 annapame
Tonvoorcu. Copmupoexa 6enxkos 6 annapame I onvoocu. TpaHCTIOPT BEIIECTB B
KJIeTKe. Bakyonu pacturenbHbIX KieTok. Kierounsiid cok. Typrop.

[lonyaBTOHOMHBIE  OpPraHOWABl  KJIETKH:  MUTOXOHJPUU,  IIJIACTHUIBI.
Ilpoucxoorcoenue mumoxondpuii u niacmuod. Cumobuoeenes (K.C. Mepeoickosckuii,
JI. Mapeynuc). Ctpoenne u (QyHKIIMM MHUTOXOHIpuM u tmuiactun. [lepBuunsie,
BTOPHUYHBIE U CJIOKHBIE IIACTUBI (DOTOCHHTE3UPYIOMINUX 3YKAPHUOT. XIIOPOILIACTHI,
XPOMOIUIACTBHI, JIEMKOIJIACTHI BEICHINX PACTEHUM.

HememOpanubie opranouabl kieTku CTpoeHue M (PyHKIUHM HeMeMOpaHHBIX
OpraHOUI0B KJIETKH. Pu6ocomsi. IIpomesxcymounvie Qunramenmul.



MuxkpodunaMeHTsl. Axkmunosvle Muxpoghuramenmol. MBbILIEUHBIE — KIIETKH.
Axmunogvle KOMNOHenmvl HeMblueunblx Kiemok. MukpotpyOouku. KieTouynsrit
neHtp. CrTpoeHHe W JBUKEHHE JKTYTUKOB M pecHUYEK. MUKpOTpyOOoUKH
uuToruiasmel. LleHTpuons. benxku, accoyuuposanmvie ¢ MuKpopuiameHmamu u
muxpompybouxamu. Momopnvle Oenxu.

Anpo. Obosouka siapa, XpOMAaTHH, KapUOILIa3Ma, SAPBIINIKY, UX CTPOEHUE U
bynkun. SnepHeiii 6enkoBbI MaTpukc. [IpocTpaHCTBEHHOE pPacHOJIOKEHHE
XpOMOCOM B HHTep(azHOM sape. Iyxpomamur u 2eemepoxpomamut. benxu
XpOMaTHHA — THUCTOHBI. Jlunamuka s0epHolt 00010YKU 6 Mmumose. HoepHviii
MpAaHCcnopm.

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

JlemoHcTpanuu

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

Tabmuupl u cxembl: «CTpoeHUE SYKapUOTHUECKOW KIeTKn», «CTpoeHue
JKUBOTHOW  KJIETKW», «CTpO€HME  pacTUTENbHOM  KIEeTKW», «CtpoeHne
MHUTOXOHAPUWY, «A1po», «CTpoeHne MPOKAPUOTHUIECKON KIETKI.

OOopynoBaHue: CBETOBOM MHKPOCKON, MHUKPONpENapaTrbl pPacTUTENbHBIX,
YKUBOTHBIX KJIETOK, MUKpPOIIpEnapaThl OaKTepUaTbHBIX KIETOK.

JlaGoparopnass pabGora «l3yueHue CTpOEHHS KIETOK  Pa3JIUYHBIX
OpraHU3MOB.

IIpakTuyeckas padora «3ydyeHune cCBOMCTB KJIECTOUYHON MEMOpPAHBD.

JlaGopaTopnas padora «lccienoBaHue mia3MoyiM3a M JIEIUIa3MOJIM3a B
PACTUTEIIbHBIX KIIETKAX».

IIpakTnyeckas padora «3yueHue NIBMKEHUS LIUTOIIA3Mbl B PACTUTENbHBIX
KJIETKAX).

Tema 6. O0OMeH BelecTB M NMpeBpalleHNe JHEPTUH B KJIETKe

AccUMHIIALINS ¥ TUCCUMIUISIINS — JIBE€ CTOPOHBI MeTabom3Ma. Tumnsl oomMeHa
BEILIECTB: aBTOTPO(PHBIN W reTepoTpodHBI. YyacThe KuUCIOpoaa B OOMEHHBIX
npoleccax. OJHepreruueckoe obOecrnieueHre kieTku: mnpeBpamienne ATD B
oOMeHHBIX Tporieccax. DepMEHTAaTUBHBIA XapakTep peakiuil KJIETOYHOTO
Merabonm3ma. DepMeHThI, UX CTPOCHHE, CBOWCTBA W MEXAHU3M JCHCTBUS.
Kodepmentsr. Otnuunst pepMEHTOB OT HEOPTaHUYECKUX KaTaau3aTopoB. bemku-
aKTUBATOPhl M OENKU-UHTHOUTOPHI. 3aBUCUMOCTh CKOPOCTH (DEpMEHTATUBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBIA CHHTE3 OPTraHUYECKHMX BEIIECTB B KiIEeTKe. DOTOCHHTES.
AnokcueenHvlli U oxcuceHHbll omocunmes y odaxkmepui. Ceemocobuparowue
NUSMeHMbl U NUSMEHMbl PeakyuoHHo20 yeumpa. Ponb XJIOpOIIacToB B Ipouecce
dbotocunTeza. CBeroBas u TeMHOBas gaspl. Pomoovixanue, Cs., Cs. u CAM-munwvi
gdomocunmesa. IlpogykTuBHOCTH POTOCUHTE3A. BiusiHue pa3andHbiX PakTopoB Ha
CKOpPOCTh poTOCHHTE3a. 3HAUEHUE (POTOCHHTE3A.



XeMOCHUHTES. Pa3nooOpa3ue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTpuuLIUpyromue OaKTepuH, XKele300aKTepur, CcepoOaKTEepHH, BOJOPOIHbBIC
OakTepuu. 3HaYEHUE XEMOCUHTE3A.

AHaspoOHble opranu3Mbl. Buasl Opoxxenus. IIpoaykTel OpokeHHS U HUX
UCIIOJIb30BAaHUE YEJIOBEKOM. AHA’pOOHbIE MHUKPOOPraHU3MbI KaK OOBEKTHI
OMOTEXHOJOTUH U BO30OYAUTENN OOJIE3HEH.

AspobHbIe OpraHU3MBl. Orarbl HYHEPreTUYECKOTO oOMeHa.
[ToaroToBuTenbHBIN ATaN. [ THMKOIN3 — OECKUCIOPOTHOE PACHIETUICHUE TITIOKO3bI.

buonornyeckoe okucleHUEe, WA KIETOUYHOE JibIxaHue. Poib MUTOXOHIpHIL B
npolieccax ouonoruyeckoro okucienus. [{uknnueckue peakuuu. OKUCIUTEIbHOE
dbochopunupoBanue. Iuepeus memobparnHo2o epaduenma npomonos. Cunmes ATD:
paboma npomonnou ATD-cunmaszvl. llpeumymiecTBa a’poOHOro MmyTd oOMeEHa
BELIECTB Nepesl aHadpoOHbIM. D (HEKTUBHOCTh IHEPIETUUECKOTO OOMEHa.

JlemoHcTpanuu

[Hoptpersr: k. Ilpuctmu, K. A. Tumupsses, C. H. Bunorpanckuii, B. A.
Onrenprapar, [1. Mutuem, I'. A. 3aBap3uH.

Tabnuupl u cxembl: «POTOCUHTE3», «IHEpreTUUecKuit oomen», «buocunres
oenka», «Ctpoenue pepMeHTa», « XeMOCHHTE3.

ObopynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYyIOBaHUE Ji MPUTOTOBIICHUS
MOCTOSTHHBIX M BPEMEHHBIX MUKPOIIPENapaToB.

JlaGopaTopHasi pabora «3yueHne KaTaIUTUIECKON aKTUBHOCTH (DEPMEHTOB
(Ha mpuMepe aMuIa3bl UM KaTalas3bl).

JlabopaTtopuasi pabGora «/3ydyeHue (HEepMEHTATUBHOTO PpACIICTIIICHUS
MEPOKCH/IA BOJIOPO/Ia B PACTUTENBHBIX U )KUBOTHBIX KIIETKAX).

JlaGopaTtopnass padora «CpaBHeHue mporieccoB  (OTOCHMHTE3a U
XEMOCHHTE3a».

JlaGopaTopHasi padoTa «CpaBHEHHE MPOIIECCOB OPOKCHUS U JBIXAHUS.

Tema 7. HacaeacrBenHass uHGoOpMalus U peajiu3anus eé B KiIeTKe

Peakuun mMatpuuHoro cunHrtesa. [IpuHIUN KOMIIJIEMEHTAPHOCTH B PEAKIUAX
MaTpPUYHOIO CHHTe3a. Peanuszanus HacineAacTBeHHOW nHpopmanuu. ['eHeTnueckuit
KOJ, €ro cBoucTBa. TpaHckpunuus — wmaTtpuunbli cuHTe3 PHK. IlpuHnmmsr
TPAHCKPUIIMU: KOMIUIEMEHTAPHOCTh, AHTUIIAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckoti kiemke. Hexooupyrowue PHK.

Tpancisuus u e€ stansl. Yuactue TpancnoptHbix PHK B Onocuntese Genka.
VYcenoBust O6uocunTeza Oenka. KomupoBanue amuHOKUCIOT. Posnb pubocom B
OouocuHTe3e Oenka.

Coepemennvie npedcmasieHusi o cmpoenuu 2eHog. OpraHuszalys TeHoma y
MPOKAPUOT U 3YKApHUOT. Peryisiusi akTUBHOCTH T'€HOB Yy MpoKapuoT. I'mmoresa
onepoHa (®. Kako0, XK. Mano). Monexyrnapuvie mexanusmovl IKCHpeccuu 2eHo8 y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsl 2enog. Perynsuus 0OMEHHBIX
IpoLIecCcOB B KieTKe. KieTounslil romeocTas.



Bupycel — HekiieTouHbie (OPMBI )KU3HU U 00IUTaTHBRIC TTapa3uThl. CTpoeHHe
MPOCTBIX U CIOXHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. KusHeHHblll YUK
JHK-cooepocawux eupycos, PHK-cooepoicawux eupycos, o6akmepuoghazos.
Obpamuas mpanckpunyus, peeepmasa, UHmezpasda.

BupycHsbie 3a00ieBaHus YenoBeka, )KUBOTHBIX, pacTenuil. CITMJ], COVID-19,
COI[MAJIbHBIE U MEIUIIUHCKUE MPOOJIEMBI.

buoungopmamura: unmeepayus u anamuz o6onvuiux maccueos («bigdatay)
CMpPYKmMypHuIX buonocudeckux oannvix. Hanomexunonoeuu 6 buonocuu u meouyuHe.
LIpoepammupyemvie hynkyuu b6enxos. Cnocobvl 00CmasKu 1ekapcms.

JdeMoHCcTpaMu

[Toptpetsr: H. K. Konbnos, /. 1. UBaHOBCKUI.

Tabnuipl u cxembl: «buocuHTe3 Oenkay, «l'eHeTHYecKkuil Koy, «Bupyce»,
«baktepuodaru.

IIpakTnueckas padora «Co3naHue MOAEIH BUPYCAy.

Tema 8. 7ZKu3HeHHbI HUKJI KJICTKHU

Knerounsri 1muki, ero mnepuoiasl u perynanus. Murepdasza u MUTO3.
Oco0eHHOCTH TMpOLIECCOB, MpOTeKawIMuX B HHTepdaze. [loAroroBka KIETKH K
nenenuto.  [Ipecunrermyeckuil  (MOCTMUTOTHUYECKUM), CHHTETHYECKUU U
MOCTCUHTETHYECKHUH (MPEMUTOTHYECKUH ) epUuo bl UHTEpGa3bl.

Martpuunbiii cunres JHK — perumkanwma. Ilpuanuner permmkanvun JITHK:
KOMIUJIEMEHTAPHOCTh,  IMOJYKOHCEPBATHUBHBIA  CHUHTE3, aAHTUNAPAJUIEIbHOCTD.
Mexanusm permkanuu JTHK. Xpomocombl. CtpoeHue xpomocoM. Ternomepsl u

TeoMepaza. XPOMOCOMHBIM Ha0Op KIETKHM — KapuOTHUIL. JIUTJIOWIHBIA W
rariouaHbelii  Habopsl  xpoMocoM. ['omonorumunbie xpoMocombl. [lonoBbie
XPOMOCOMBI.

JHenenue kietku — MuTo3. CTauu MUTO3a U IPOUCXOISIIIINE B HUX MPOIIECCHI.
Tunsl MmuTo3a. KaprokrnHe3 U HIUTOKUHE3. bHOJIOrnYeckoe 3HaueHne MUTO3a.

Perynsinus MUTOTHYECKOrO IUKIA KJIETKHU. [IporpamMmmupyemasi KieTouyHas
rudesb — anornTo3.

Knerounoe snpo, XxpoMocombl, (GyHKIIMOHANIbHAs T€HOMHUKA. Mexanuzmol
npoaughepayuu, oughgepenyuposku, cmaperus u euberu kKiemox. «lL{ugposas
K1emKka» — ououngopmamuyeckue mooenu QyHKYuoHUpOoBaHus KIemkKu.

JlemoHcTpanuu

Tabnuipel u cxeMbl: <«OKU3HEHHBIM IUKI KIETKW», «Muto3», «CtpoeHue
xpomocomy, «Pemmkamusa JHK.

O6opynoBaHue: CBETOBOW MUKPOCKOI, MUKpOTIpenapathl: «MHUTO3 B KJIETKaxX
KOpELIKa JIyKay.

JlabopaTopnass  pabdora  «/3ydyeHme  XpoOMOCOM  Ha  TOTOBBIX
MHUKPOIIPENapaTaX).

JlabopaTtopnas padora «HabmoneHre MuTO3a B KJIETKaX KOHUYMKA KOpEIIKa
JyKa (Ha TOTOBBIX MUKpOIIpEnaparax).



Tema 9. CTpoeHnue n pyHKINM OPraHU3MOB

buonoruueckoe pazHooOpaszue OpraHU3MOB. OnHOKIIETOUYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

Oco0eHHOCTH CTPOECHHUS U JKU3HEIEATEIBHOCTH OJHOKJIETOUHBIX OPTaHU3MOB.
baktepun, apxeu, OJHOKIETOYHBIE TPUOBI, OJHOKJIETOYHBIE BOAOPOCIH, APYTUe
pOTUCTHI. KOJIOHHAIbHBIE OPTAHU3MBL.

B3anMoCBs3p 4YacTE MHOTOKJIIETOYHOIO OpraHu3Ma. TKaHu, OpraHbl H
cucTeMsl opranoB. Opranusm Kak exuHoe uenoe. I'omeocras.

Tkanu pacteHuil. TUIBI paCTUTEIBHBIX TKAHEH: 00pa30BaTeNIbHAs, IOKPOBHAS,
IpOBOASIIAs, OCHOBHAs, MexaHumdeckas. OCOOEHHOCTH CTpOeHMs, (PyHKUUN U
PACITOJIOKEHUS TKAHEN B OPraHaxX PaCTCHUM.

TkaHU JKMBOTHBIX M YEJIOBEKAa. [HIBI )KUBOTHBIX TKAHEW: AIUTEIWAJIbHAS,
COEMHUTENbHAs, MbllleyHas, HepBHass. OCOOEHHOCTH CTPOEHHUSA, (QPYHKUMHA U
pAacIIOIOKEHU TKaHEN B OpraHax >KUBOTHBIX U YEJIOBEKA.

Opransl. BereratnBHple W TeHEpaTHMBHBIE OpraHbl pacteHuid. OprasHbl u
CUCTEMBI OPTaHOB JKMBOTHBIX U yenoBeKa. DyHKIIMA OPTaHOB U CUCTEM OPTaHOB.

Onopa tena opranu3moB. Kapkac pacrenuid. CKeneTbl OJHOKIETOYHBIX H
MHOTOKJIETOYHBIX )KMBOTHBIX. Hapy:kHbIli 1 BHYTpeHHUH ckeneT. CTpOeHUE U THUIIbI
COCIMHEHUS KOCTEM.

JIBr>keHue  OpraHm3MoB.  J[BMKEHHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amME0OUIHOE, KTYTUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PaCTEHHI:
TPONU3MBl M HACTHM. JIBMI)KEHHE MHOIOKJIETOYHBIX J>XMBOTHBIX M YEJIOBEKa!
MblleyHast cucrema. Peduiekc. CkeneTHble MBIIIIIBI U UX padoTa.

IIntanue oprauusmos. Iloronenre Boapl, yriaeKuciIoro raza i MUHEpaIbHbIX
BelIeCTB  pacTeHussMu.  [Iutanme  KuMBOTHBIX.  BHyTrpumosoctHoe m
BHYTPUKIIETOYHOE NUIIeBapeHUe. lIuTaHne MO3BOHOYHBIX KUBOTHBIX. OTHENBI
NUIIEBAPUTENILHOIO TpakTa. IlumeBapurenbHble kenesbl. IlnmmeBapurenbHas
CHUCTEMA YEJIOBEKa.

Hpixanue opranu3MoB. Jlpixanue pacteHuit. J{pixanue xuBOTHBIX. [{uddy3us
ra3oB 4epe3 MOBEPXHOCTh KIIeTKU. KoxkHOe apixanue. JlpixarenbpHas HOBEPXHOCTD.
KabepHoe u nérouHoe apixaHue. J(prxaHve Mo3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLMOHHOE  YCJIOKHEHHE CTPOEHMS JIETKMX IMO3BOHOYHBIX YKMBOTHBIX.
JlpixarenbpHas cucTEMa dYeloBeKa. MeXaHW3M BEHTWIALMM JETKUX Yy ITHUL] U
MJIEKOTIUTAIOMUX. Perynsamus apixanus. JlpixaTeabHbie 00bEMBI.

TpaHcnopT BelIECTB Y OpPraHu3MoOB. TpPaHCHOPTHBIE CHUCTEMBI PACTCHUM.
TpancropT BemecTB y KUBOTHBIX. KpoBeHOCHas cucrema U €€ OpraHsbl.
KpoBeHocHass cucTemMa TIO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Cepaue,
KPOBEHOCHBIE COCyIbl M KpoBb. Kpyru KpoBooOpaleHus. IBOJIIOLUOHHBIC
YCIIO)KHEHHUSI CTPOEHUSI KPOBEHOCHOIN CUCTEMBI [T0O3BOHOYHBIX >KMBOTHBIX. Pabora
cepaLa u €€ perysus.



Breinenenue y oprann3MoB. Beienenue y pacteHui. Bolienenue y ’KuBOTHBIX.
CokpatutenbHble Bakyonau. Opradbl BbiaeneHus. DuibTpalus, CEKpeuus Hu
oOpaTHOE BcachblBaHME KaK MEXaHU3Mbl pabOThl OpraHoB BbiAeneHus. CBs3b
MOJIOCTH Te€Jda C KPOBEHOCHOM M BBIACIUTENBHON cHUCTEMaMU. BeiaeneHue y
MO3BOHOYHBIX JKUBOTHBIX M yenoBeka. [louku. CtpoeHue u (HyHKIIMOHUPOBAHUE
Heppona. OOpa3zoBaHHe MOYH Y YEJIOBEKa.

3ammTa y OpPraHu3MOB. 3allldTa y OJIHOKJIETOYHBIX OpraHu3MoB. CHopbl
OaKTepuil ¥ UCTHI MPOCTEHIIMX. 3alIUTa y MHOTOKJIETOUHBIX pacTeHui. KyTukyna.
CpencrBa NacCUBHOM M XUMUYECKOM 3aIIUThl. ODUTOHLINIBI.

3ammTa y MHOTOKJIETOYHBIX JKUBOTHBIX. [IOKpOBBI M WX MNpPOW3BOAHBIE.
3amuTa opranu3aMa ot Oojne3Hedl. UMmyHHas cuctema uenoBeka. KieTouHbli u
TYMOpaJIbHBIA UMMYHUTET. BpoxkAEHHBIA W NpUOOPETEHHBIN crnenupuIecKuii
UMMYHUTET. Teopust KIOHaIbHO-celeKkTuBHOro ummyHutera (I1. Dpnux, ©. M.
bepuer, C. Tonerasa). BocrianmurenbHble OTBETHI OPraHU3MOB. Posib BpOKIEHHOTO
MMMYHUTETA B PA3BUTUH CUCTEMHBIX 3a00JI€BAHUM.

PazgpaxxumocTte ¥ perysinus |y OpramusmoB. Paznpaxumocts y
OJTHOKJIETOYHBIX OpraHu3MoB. Takcucsl. Pa3apakuMoCTh U perynsuns y paCTEHUN.
PocTroBble BelllecTBa U X 3HAYCHHUE.

HepBHast cucremMa u pedrexTopHas peryisiius y >XUBOTHBIX. HepBHas
CUCTEMA U €€ OTIENbl. DBOIIOLMOHHOE YCIOKHEHUE CTPOCHUSI HEPBHOW CUCTEMBI Y
XKUBOTHBIX. OTIENbl TOJOBHOIO MO3ra IMO3BOHOYHBIX KUBOTHBIX. Peduiekc u
pednexropHas nyra. bezycioBHbie U ycIOBHBIE pe(IIeKCHI.

['ymopanpHas perymisuus U 3HAOKPUHHASA CUCTEMa YKMBOTHBIX M YEJIOBEKA.
JKenessl 3HAOKPUHHOM CUCTEMBI M KX TOPMOHBI. JleiicTBrUE rOpMOHOB. B3auMocBs3b
HEPBHOU U 3HIOKPUHHON cucteM. ['unoranamo-runoduszapHas cucrema.

JleMoHCTpauumn

[Toptper: U. 11. I1aBnos.

Tabmuupel 1 cxembl: «OIHOKIETOYHBIE BOAOPOCIH», «MHOIOKIETOUHBIE
Bojopocim», «bakrepum», «lIpocrelimme», «Opranbl LBETKOBBIX PpPaCTEHUI»,
«CucremMbl  OpPraHoB MO3BOHOYHBIX JKHBOTHBIX», «BHyTpeHHee cTpoeHHe
HaceKoMbIx», «TkaHu pacreHuit», «KopHeBbie cuctembl»y, «CTpoeHue ctediisy,
«CTpoeHre NHCTOBOM IUTACTHHKW», «TKaHW >KUBOTHBIX», «CKEJIET YeI0OBEKa»,
«lInmeBapurenbHas cucrema», «KpoBeHocHas cucrema», «/lpIxarenbHas
cucrema», «HepBHas  cucrema», «Koxa», «MplmeuHas  cucremay,
«BpraenurenbHas cucrteMa», «OHIOKpUHHAs cuctemay, «CTpOEHUE MBIIILBDY,
«mmynurer»,  «Kuiieuynomonoctusle», «CxeMa  MUTaHUS  PACTECHUNY,
«KpOBEHOCHBIE CHUCTEMBI TO3BOHOYHBIX JKUBOTHBIX», «CTpoeHHE THIPBDY,
«CtpoeHue miaHapun», «BHyTpeHHee CTpOEHHE IOKIEBOro uepss», «HepBHas
cuctema peio», «HepBHas cucrema ssarymku», «HepBHas ~— cucrtema
npecMblkatomuxcs»,  «HepBHas  cucrema  nruny, «HepBHas — cucrema
MIIeKOTIUTaOIUX», «HepBHas cucrema yenoBekay, «Pedexcy.



OOopynoBaHue: CBETOBOW MHUKPOCKOI, MHKpPOIpPENapaThl OJIHOKIETOYHBIX
OpraHU3MOB, MUKPOIpENapaTbl TKAHEH, PAaKOBUHBI MOJUIIOCKOB, KOJIJICKIIMU
HACEKOMBIX, UIJIOKOXXHX, UBbIC AK3EMIUIIPbl KOMHATHBIX PACTEHUM, repOapuu
pacTeHuil pa3HbIX OTAEJOB, BIAXHBIE Npenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUIEKIIMM OECIO3BOHOYHBIX >KMBOTHBIX, CKEJET YeJIOBEKa,
000pyTI0BaHUE JJISl IEMOHCTPALMK TOYBEHHOTO U BO3TYIIHOTO MUTAHUS PACTCHUH,
pacieruieHus Kpaxmana U OeNKoB Mo 1edcTBUeM (epMEeHTOB, 000pyI0BaHUE AJIs
JEMOHCTPALUK ONBITOB MO U3MEPEHUIO )KU3HEHHOW EMKOCTH JETKHX, MEXAHU3MA
JbIXATENbHBIX JBUKEHUHN, MOJIEIIM TOJIOBHOTO MO3ra Pa3JINYHbIX )KUBOTHBIX.

JlaGopaTopHasi pabora «/3ydeHrue TKaHEel paCTCHUIN».

JlaGoparopHasi pabora «/3ydyeHue TKaHEN )KUBOTHBIX).

JlaGoparopHasi pabora «/3ydeHrue OpraHoB IIBETKOBOT'O PACTECHHS».

Tema 10. PazmHokeHUe U pa3BUTHE OPraHM3MOB

@dopMbI pa3MHOKEHHS OpPraHu3MoOB: Oecrosnoe (BKIIOYas BEreTaTUBHOE) U
nosioBoe. Buael  0ecronoro  pa3MHOMXEHHUSA:  IOYKOBAaHUE,  CIOPYISLUS,
(dbparmMeHTanus, KIOHHPOBaHUE.

[TomoBoe pasmuoxkeHue. [lonoBele kieTkn, wiM rameTtsl. Meino3. Craaun
Mmeiio3a. [loBenenne xpomocom B mero3e. Kpoccunrosep. buosmornueckuii cMbici
Melo3a M IOJIOBOrO Iporecca. Melo3 M ero MeCTO B JKM3HEHHOM IMKJIE
OpraHU3MOB.

[IpenzaponeiieBoe pasBurue. ['amerorenes y suBOTHBIX. [10J10BBIE KENE3bI.
OOpazoBaHue U pa3BUTHE MOJOBBIX KiIeTOK. CiepMaToreHes u oorene3. CTpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBOpeHHe U SMOPHOHAIIBHOE Pa3BUTHE JKUBOTHBIX. CHOCOOBI
OIUIOIOTBOPEHUS: HApy)HOE, BHyTpeHHee. [lapTeHorenes.

NuauBryalbHOE pa3BUTHE OPraHU3MOB (OHTOreHE3). DMOPHOJIOTHS — HayKa
0 Pa3BUTUHU OPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOTOSUL.
Konyenyuss mopgocenos u moodenu mopghoeenesa. Craguum 3MOpHOreHe3a
KUBOTHBIX (Ha mnpumepe Jsarymku). JpoOnenwe. Tumbl  apoOseHus.
Jlemepmunuposannoe u HedepmuHuposanmoe Opobaenue. bnacmyna, munvl
onacmyn. OCOOEHHOCTH JAPOOJICHUST MIIEKOMMTAIOIIUX. 3apOJIbIIIEBbIE JIMCTKU
(ractpynsiuus). 3akiiajika OpraHOB M TKaHEU U3 3apOJIbIIIEBBIX JIUCTKOB. B3anmHoe
BIUSHAE 4YacTell pa3BUBAIOIICTOCS 3apojbliia (SMOpPHOHAbHAS WHIYKIIUS).
3aknajka IUTaHa CTPOEHHMS SKMBOTHOTO Kak pe3ysibTaT HEepapXUUYECKHUX
B3aMMOJICUCTBUI TeHOB. BrusiHue Ha 5MOpHOHAIBHOE PA3BUTHE PA3JIUYHBIX
(bakTOpOB OKpPY>KAIOIIEH CPEIbI.

Poct u pasButue xuBOTHBIX. [locTomOpuoHanpHBI mepuoa. llpsmoe wu
HenpsiMoe pasBuThe. PaszButue ¢ MeramMopo3oM y OECHO3BOHOYHBIX U
MTO3BOHOYHBIX JKMBOTHBIX. bHOJIOrMYeCKO€ 3HAYE€HHE NPSAMOIO0 M HENPSIMOTO
pa3BUTHSI, UX PACIPOCTPAaHEHUE B MPHUPOAE. THUIMBI pOCTa KUBOTHBIX. PaKTOPHI
PETYISIMU POCTA JKUBOTHBIX U YenoBeka. CTaauu mocTIMOPHOHAIBHOTO Pa3BUTHS



y ’KMBOTHBIX U uesioBeka. [leprnopl oHTOreHesa uenoBeka. CTapeHue u CMepTh Kak
OMOJIOTMYECKUE MPOLIECCHI.

Pasmuoxenne u pasButue pactenuii. ['ameroput u cnopodur. Meiio3 B
YKU3HEHHOM IuKJIe pacTeHuid. OOpa3oBaHue crop B mpolecce Meiosa. ['ameTorenes
y pactenuil. OII0I0TBOPEHUE U PA3BUTHUE PACTUTENBHBIX OpraHu3MoOB. [[BoliHOE
OIUTOIOTBOPEHHME Y IIBETKOBBIX pacTeHnid. OOpa3oBaHUE U pa3BUTHE CEMEHU.

MexaHu3Mbl peryJIsaluyd OHTOT€HE3a Y PACTCHUM U )KUBOTHBIX.

JleMoHCcTpaIMuA

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

Tabmuubr u cxembl: «BereratuBHoe pasMHOkeHHe», «Tumbl Oecrnonoro
pasMHOXKEHUD», «Pa3MHOXKEHHE XJIaMUAOMOHAIb», «Pa3MHOXEHHE 3BIIIECHBDY,
«Pa3MHO)eHUEe AP, «Menosy, «XpoMocomel», «l'amerorenes», «CTpoeHue
AUIEKIIETKH U crepmaTo3onaa», «OCHOBHBIE CTaJAuM OHTOreHes3ay, «lIpsmoe u
HenpsiMoe pasButue», «Pa3zButue wManckoro xyka», «Pa3Butue capa”Humny,
«Pa3zButne narymkw», «/IBOMHOE OIUIONOTBOPEHHE y LBETKOBBIX PACTEHUIY,
«CTpoeHne ceMsH OJHOJOJBHBIX U JABYJOJBHBIX PACTEHUI», «KU3HEHHBIN LUK
MOPCKOM KanmycCTbl», «  KU3HEHHBIN [TUKI MXa», «  KM3HEHHBIA LIUKJI MTATOPOTHUKAY,
«’KM3HEHHBIN UKII COCHBLY.

OO6opyioBaHHEe: CBETOBOM MHUKPOCKON, MHUKPOMpENapaThl SHIEKIETOK U
CIIEpMAaTO30U1I0B, MOJIENb «L MK pa3BUTHS JISATYIIKW.

JlaGoparopHasi padora «/3ydeHrue CTpOCHUS MOJOBBIX KJIETOK HAa TOTOBBIX
MHKpOITpEenapaTax».

IIpakTnueckass padora «BbisBIEHHME MNPU3HAKOB CXOJICTBA 3aPOIBIIICH
ITO3BOHOYHBIX KUBOTHBIX).

JlaGoparopnass padora «CTpoeHHE OpPraHoB PA3MHOXKEHHUS BBICIINX
pacTeHu».

Tema 11. I'eHeTuka — Hayka O HacCJeACTBEHHOCTH M HM3MEHYUBOCTH
OPraHu3MoB

HcTopust cTaHOBIEHUS U PA3BUTHUS T€HETUKH Kak Hayku. Pabotel I'. Mennens,
I'. ne ®pusa, T. Moprana. Posib 0T€4E€CTBEHHBIX YYEHBIX B Pa3BUTUU I'€HETUKH.
Pa6oter H. K. KonsiioBa, H. U. BaBunosa, A. H. benozepckoro, I'. JI. Kaprnieuenko,
10. A. ®mmnuenko, H. B. TumodeeBa-Pecosckoro.

OCHOBHbBIE TEHETUYECKHUE MOHSITUSI U1 CUMBOJIbL. | 'OMOJIOTMUHBIE XPOMOCOMBI,
aJuieJIbHBIC TEHbI, AJbTCPHATUBHBIE MPU3HAKU, JOMHUHAHTHBIA U PELIECCUBHBIN
MPU3HAK, TOMO3UT0Ta, TETEPO3UTOTA, YUCTAs JTUHUS, TUOPHUIBI, TEHOTHUIT, (DEHOTHII.
OCHOBHBIE ~ METOJbl ~ T€HETUKH: THOPUIOJOTUYECKHUM,  IUTOJOTHYCCKUH,
MOJIEKYJISIPHO-T€HETUUECKHM.

JleMoHCTpanun

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



Tabmuiel U cxembl: «MeToabl TeHETHKIY, «CXEMBbI CKPEIIIUBAHUS.
Jlabopatopuast paGora «/Ipozoduna Kak OOBEKT TEHETHYECKHUX

HUCCICIOBAHUI.
Tema 12. 3aK0OHOMEpPHOCTH HACTEACTBEHHOCTH
Monorubpunnoe ckpemuBanue. IlepBbili 3akoH MeHaenss — 3aKoH

ennHOo00pa3ust THOPUIOB MepBoro nokojeHus. [lpasuno nomuHupoBanus. Bropoii
3aKOH MeHaens — 3aKOH pacUICIUICHUs MPU3HAKOB. L{UTONIOrMYecKkrne OCHOBBI
MOHOTMOPHUIHOTO CKpelBanus. ['unores3a 4ucToTh ramer.

AHanm3upyroniee ckpemmBanue. [[poMeKyTOUHbIA XapaKkTep HacleJOBaHHUS.
Pacuierienre npu3HakoB IIPpU HEMOJIHOM JOMUHUPOBAHUM.

JuruOpugHoe ckpemrBanue. TpeTuil 3akoH MeHiens: — 3aKOH HE3aBUCUMOIO
HacJieJOBaHUsI TPU3HAKOB. [[uToIOrnYeckre OCHOBBI JUTHOPUTHOTO CKPEIIMBAHUS.

CuerienHoe HacienoBanue npusHakoB. Pabotel T. Moprana. CuernieHHOe
HACJICIOBAHUE TI'E€HOB, HAPYIICHUE CLEIUICHUS MEXAy TIeHaMHh. XPOMOCOMHas
TE€OpHUs HACIEICTBEHHOCTH.

['eneTnka nosa. XpOMOCOMHBIM MEXAHU3M OIPEAEIEHUS ToIa. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBI M Te€TepOraMeTHhIA MOJ. ['eHeTmueckas
CTPYKTYpa IOJIOBBIX XpoMOcoM. HaciienoBanne nNpu3HaKoB, CLETUIEHHBIX C ITOJIOM.

['enoTun kak uenoctHas cucrema. [ienoTponus — MHOKECTBEHHOE JCUCTBUE
reHa. MHOXXECTBEHHBIN aJuiean3M. B3anmMoaelicTBHEe HeEaJUICIBHBIX T'E€HOB.
KommniementapHocts. Onucras. [lomumepus.

['eHeTHMYECKUI KOHTPOJIb PA3BUTHS PACTEHUH, )KUBOTHBIX U YEJIOBEKA, 4 TAKXKE
(GU3MONOTUYECKUX  TPOIIECCOB, TMOBEICHUS W KOTHUTHBHBIX  (DYHKITUH.
['eHeTnueckre MeXaHU3Mbl CUMOMOTEHE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO35UH
— TApa3uT» U «XO35MH — MHUKPOOHOM». ['€HeTHMYeCKHE acleKThl KOHTPOJISI U
W3MEHEHUS HACJIeACTBEHHOU HH(POPMAIIUU B TIOKOJICHUSX KJIETOK U OPTraHU3MOB.

JlemoHcTpanuu

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

Ta6nuiel u cxemsl: «IlepBblit U BTOpOil 3akoHB Menaensy, « TpeTuii 3akoH
Mengaens», «AHaIM3MpYyOLIEe CKpeluBaHue», «HemomHoe IOMUHUPOBAHHEY,
«ClemIeHHOe HacleoBaHWe TPU3HAKOB Yy Apo3oduibly, «['eHeTnka mojay,
«Kapuotunn denmoBeka», «Kapuotun apozodmiby, «Kapuotunm mruimy,
«MHOXECTBEHHBIN allJIeIu3M», «B3auMo1eiiCTBUE T€HOBY.

O6opynoBaHue: MOJEIb JJIsl  JIEMOHCTpPAllMM 3aKOHOB  €IWHO00pa3us
rUOpUIOB TIEPBOTO TOKOJICHUST M pPacHICIUICHUS MPU3HAKOB, MOJEIb s
JIEMOHCTpPAllMM 3aKOHA HE3aBUCHUMOTO HACJIEAOBAHUS NPU3HAKOB, MOJIEIb JJIs
JIEMOHCTPAlMM CLEIJICHHOTO HACIEIOBaHUs IPU3HAKOB, CBETOBOM MHUKPOCKOII,
MUKpornpenapar: «Jpo3zoduiay.

IIpakTuyeckass padora «/3ydyenwe pe3yabTaTOB MOHOTHMOPHUIHOTO
CKpELIMBaHUA Y 1PO30(UIIbD».



IIpakTuyeckas  padora  «/3yueHue  pe3yibTaTOB  JAUTHOPUTHOTO
CKPEIIMBaHUSA y IPO30(UIIBD».

Tema 13. 3aK0HOMEPHOCTH U3MEHYHUBOCTH

BzaumopeiictBue reHotuna u cpeabl npu  (HopMUpOBaHUM (DEHOTHIIA.
N3mMeHunBOCTh MpHU3HAKOB. KauecTBEHHbIE M KOJWYECTBEHHbIE NMPU3HAKU. Buabl
W3MEHYMBOCTH: HEHACJIEACTBEHHAS Y HACIIEACTBEHHAS.

MoaudukannonHas U3MEHUYMBOCTh. Pomnb cpensl B (OpMHUPOBAHUU
MOAU(PUKAIMOHHON M3MeHunBocTH. HopMa peakiuu npusHaka. BapuairioHHbIN
psan u BapuanmonHas kpuBas (B. Horanncen). CoiicTBa MOau(UKAIMOHHON
U3MEHYUBOCTH.

['eHoTMIIMYECKAasE N3MEHUYUBOCTh. CBOMCTBA T€HOTUNMUYECKON N3MEHYMBOCTH.
Bubl reHOTUIMYECKON N3MEHUYMBOCTU: KOMOMHATUBHAS, MyTallMOHHAS!.

KomOuHatiBHass W3MEHYMBOCTh. Mei03 W MOJOBOM Mpouecc — OCHOBA
KOMOMHATUBHON N3MEHUYUBOCTU. POJTh KOMOMHATUBHON M3MEHYUBOCTH B CO3JIaHUU
TEHETUYECKOr0 pa3Hoo0pa3us B MpeAeiax OJHOI0 BU/A.

MyTanmonHass HM3MEHYMBOCTh. BuIbl MyTanuii: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIIOHTaHHBIE W  WHIOYUMPOBAaHHbIE MyTauuu. SnepHsle u
HuToIIa3MaTudeckue Myranud. CoMaTUYecKUe U MOJoBble MyTauuu. [IpuunHbI
BO3HUKHOBEHUs MyTanuil. MyTareHbl HW WX BIHASHUE Ha OpPraHU3MBI.
3aKOHOMEpPHOCTM MYTAIlMOHHOTO IIpolecca. 3aKOH TOMOJIOTMYECKUX PSAOB B
HacienctBeHHoM u3MeHunBoctu (H.W. BaBunoB). BHednepHass W3MEHUYMBOCTH U
HACJICICTBEHHOCT.

Onueenemuxa U JINUSEHOMUKA, POIb ONUSEHEMUYECKUX Gaxkmopos 6
HACNe008aHUU U USMEHUUBOCU (DEHOMUNUYECKUX NPUSHAKOS ) OPSAHUIMOS.

JleMoHCTpauumn

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

Tabmuel u cxembl: «Buael  um3MeHuMBOCTHY», «MoauduKalmoHHas
U3MECHYHUBOCTDY, «KomOnHaTHBHAas W3MEHYHUBOCTHY, «Meios»,
«OmnogoTBopeHuey, «I'eHeTnueckue 3a00aeBaHus YeIoBeKa», « Buabl MyTaruiny.

OO6opyoBaHue: XMBbIE U TepOapHbIE AK3EMIUISIPbl KOMHATHBIX PacTeHH,
pucyHku (doTtorpadpun) >KMBOTHBIX C PA3JIMYHBIMU BUAAMH U3MEHYUBOCTH.

JlaGopaTopHuasi pabora «HccnenoBanue 3aKOHOMEPHOCTEN
MoaU(UKAIIMOHHOW W3MEHYUBOCTU. llocTpoeHne BapHallMOHHOTO psiia U
BAPUALIMOHHOU KPUBOM».

IIpakTuueckas padora «Mytanuu y aApo3o¢unasl  (HA TOTOBBIX
MUKpOIpenapaTax)y.

Tema 14. I'enHeTnka yesi0BeKa

Kapuotnn 4yenoseka. MexnyHapoaHas NnporpamMma HMCCIENOBAHUS T€HOMA
yenoBeka.  MeTroabl  M3y4eHHs ~ TEHETMKM  YEJOBEKAa:  I'€HEaJOrMYeCKUU,
OJIM3HEIOBBIH, LATOT€HETUYECKUH, MONYJISIIIUOHHO-CTaTUCTUYECKUH,
MOJIEKYJISAPHO-TEHETUYECKHM. CoBpeMeHHOE ONpENIEIICHNE reHOTUIA!



IIOJTHOTEHOMHOE CEKBEHUPOBAHHUE, T€HOTUIIMPOBAHUE, B TOM YHCJIE C MOMOIIBIO
[1I[P-ananu3a. HacineacTBeHHbIe 3a00JI€BaHUs YelIOBEKA. [ €HHbIE U XPOMOCOMHBIE
OOJe3HH 4YeloBeKa. boJIe3HW C HacleACTBEHHOM NPerpacloyiOKEHHOCTHIO.
3HaYeHUE MEAUIUHCKON T€HETUKHU B MPEIOTBPAIICHUHN U JICYEHUH T€HETUYECKHUX
3a0oyieBaHUN 4yenoBeka. MeauKo-TeHeTUYeCcKoe KOHCYJbTUupoBaHue. CTBOJIOBBIC
KJIEeTKH. [IoOHATHE «TeHEeTHYEeCKOro rpy3a». DTHYECKUE ACIIEKThl UCCIEAOBaHUI B
001acTy pelakKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

['enetnueckre (akTOpbl TOBBIIMICHHONW YYBCTBUTEJIBHOCTH YeEJIOBEKa K
bu3MYecKOMy U XMMHUUYECKOMY 3arpsi3HEHUIO OKpY’Karolie cpeabl. ['eHeTnyeckas
MPEAPACTIOJIOKEHHOCTD YEIOBEKA K MAaTOJIOTHSM.

JleMoHCTpanun

Tabmuupbl u cxemsl: «Kapuotun 4denoBeka», «MeToabl U3y4YE€HUsS] T€HETUKH
yenoBeKkay, «l'eHeTnueckue 3a001€BaHNsI YEIIOBEKAY.

IIpakTnyeckas padora «CocTaBieHUE U AaHAIA3 POJOCIOBHOW.

Tema 15. Cenekuusi OpranusMoB

JlomecTukanus u cenekuus. 3apoKICHHUE CEIEKIUN U JOMECTUKALUN. Y YEHUE
H. U. BaBunoBa o LleHTpax NpOUCXOXKIEHUS M MHOrooOpasus KyJbTYPHBIX
pacTeHuil. Poib ceslekuu B CO31aHAN COPTOB PACTEHUI U ITOPOJ )KUBOTHBIX. CopT,
1opoja, IMTaMM. 3aKOH TOMOJIOTMYECKUX PAJIOB B HACJIEICTBEHHOW N3MEHYMBOCTH
H. W. BaBunogsa, ero 3HaueHue JJisl CEIEKIIMOHHON pabOTHI.

Metonbl cenekuMOHHON padoThl. MCKycCTBEHHBIH OTOOp: MAacCOBBIA H
VHIUBUYaJIbHBIN. DTarnel KOMOWHAIIMOHHON CCJICKLIUU. HctrwiTanue
OpOU3BOAUTENEH MO NOTOMCTBY. OTOOp MO TE€HOTHUIy C IOMOILIBIO OIIEHKH
dbeHoTuna NOTOMCTBa U OTOOP MO TEHOTHUITY ¢ oMoIbio aHanu3a JJHK.

HckyccTBeHHBIM ~ MyTareHe3 Kak  METOJ — CEJIEKIMOHHOW  padoThI.
PanmnanmoHHbI 1 XUMHAYECKUN MyTareHe3 Kak MCTOYHUK MYTallMi Y KyJIbTYPHBIX
¢opM opranusmoB. Mcnonp30BaHWE T€HOMHOIO PEJAKTUPOBAHUS U METOJOB
pekomOuHaHTHBIX JIHK 111 momydeHus ncxoqHoro Marepurana Juisi CEIeKIIUH.

[Tonyuenune MOJINTUUIONUIOB. BnyrpusuaoBas rUOpUIN3aLIUs.
brnu3kopoACTBEHHOE — CKpellMBaHWe, Wid  WHOpuauHr.  HepoacTBeHHoe
CKpelIMBaHue, WKW ayTOpuAuHr. ['erepo3uc W ero mpuuuHbl. Vcrnosb3oBaHue
rerepo3uca B cenekuuu. Otnanéunas ruOpunmsaunus. llpeononenue Oecriiogus
MEXBUIOBBIX THOPUIOB. JIOCTHKEHUS CEICKIIMN PACTCHUI U )KUBOTHBIX. «3e1éHas
Dpesonoyusy.

CoxpaHeHre U U3y4YEHUE T€HETHUECKUX PECYPCOB KYJIBTYPHBIX PACTEHUN U UX
JTUKUX POAMYEH JUIs CO3/IaHUSI HOBBIX COPTOB U TMOPHIOB CEITBCKOX03IMCTBEHHBIX
KYJIbTYp. H3yuenue, coxpaneHue u ynpaeieHue 2eHemudecKumu pecypcamu
CeNbCKOXO3AUCMEEHHBIX U  NPOMbBICTIOBbIX  JCUBOMHBIX 6 YeAiax VIAVYULeHUs
cyuecmeyrowux U Cco30aHusi HOBbIX NOPOO, JNUHUU U KPOCCO8, 8 MOM HUCie C
NpUMEHEHUEeM COBPEMEHHBIX MemMO008 HAYUYHbIX UCCIe008aHUL, NepedosblX Uoeli U
NepCneKmusHbIX MexHoI02Ul.



JleMoHCTpanun

[Toptpersr: H. W. Basunos, M. B. Muuypun, I'. [. Kapneuenko, II. II.
Jlykpsinenko, b. JI. Actaypos, H. bopnoyr, /I. K. bensies.

Tabnuubl u cxembl: «L{eHTpBI TPOUCXOXKIECHUS U MHOTO00pa3usi KyJIbTYpPHBIX
pacTtenui», «3aKOH TOMOJIOTHYECKHX PSAOB B HACIEACTBEHHON H3MEHUYMBOCTI,
«Metoapl cenekiuny, «Otnanéunas rudbpuauzanusy, «MyTtarenesy.

JlabopaTtopnasi pabora «JI3ydyeHre copTOB KyJbTYypHBIX PACTEHUN U MOPOJ
JIOMAIIHUX KUBOTHBIX).

JlaGopaTopHasi pabora «/3ydeHrne METOA0B CEICKIIUN PACTEHUI.

IIpakTuyeckas padora «IIpruBuBKa pacTeHUI.

IKCeKypcusi «OCHOBHBIE METOIbl U JOCTHUKCHHS CEJIEKIMU PACTEHUU U
KUBOTHBIX (Ha CEIICKIIMOHHYIO CTaHIUIO, IJIEMEHHYIO bepmy,
COPTOUCHBITATELHBIM YYaCTOK, B TEIUIMYHOE XO354WCTBO, B JIAOOPATOPHUIO
arpOyYHHUBEPCUTETA WM HAYYHOTO IIEHTPA)».

Tema 16. buorexHos0orust ¥ CHHTeTHYECKAas1 OMOJIOT U

OOBEKTHI, HCHOJIb3yeMblEe B OHWOTEXHOJIOTHMU, — KJIETOYHBIE U TKAHEBBIC
KYJIbTYPHI, MHKPOOPTAHU3MBI, 170.4 XapaKTEPUCTHKA. TpaguuronHas
OMOTEXHOJIOTHS:  XJIeOOMeUeHne, TMOMYyYEeHUE KHUCIOMOJIOYHBIX IPOIYKTOB,
BUHOJIee. Mukpoouonoruueckuii cuHte3. OOBEKTHl MHUKPOOHOJIOTUYECKHUX
texHosorui. [IpousBoacTBO Oesika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3naHne TEXHOJIOTUM M MHCTPYMEHTOB LIEJICHANIPABICHHOIO M3MEHEHUS U
KOHCTPYUPOBAHUS T€EHOMOB C LIEJIBIO MOJIYYEHHUS] OPTaHU3MOB U UX KOMIIOHEHTOB,
coJiep KalluX HE BCTPEUAIOIIHNECS B IPUPOIe OMOCUHTETHUECKHUE MYTH.

Knerounas uHxeHepus. MeToapl KyJbTypbl KIETOK U TKaHEW PACTEHUH U
KUBOTHBIX. Kpuobanku. Comarudeckass TruOpuau3alus ¢W COMAaTHYECKUN
sMOpuorene3. lcnonb3oBaHue ramiouoB B CeleKUMH pacTteHuil. [lonyuenue
MOHOKNIOHANbHBIX anmumein. Hcnonv3oeanue MOHOKIOHAIbHBIX U NOJUKAOHAIbHBIX
anmumen 6 Mmeouyure. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKoHCTpyKIus
ANIEKIETOK U KJIOHUPOBAHHUE >KMBOTHBIX. METOI TpaHCIUIAaHTALMKU SIAEP KIIETOK.
TexHnonocuu 0300po6neHus, KyIbMmusUpPOBaHUus U MUKPOKIOHANbHO2O0 PASMHONCEHUS
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpoOMOCOMHasi W T€HHasg WHXeEHepus. VICKyCCTBEHHBIM CHHTE3 TI€Ha U
koHcTpyupoBanue pekomouHanTHbIx JIHK. Co3z0anue mpanceenuvix opeanuzmos.
JlocTrxkeHns 1 MepCreKTUBBI XPOMOCOMHOM Y TEHHOW MHKEHEPUU. JKOJIOTHUECKNE
U ATUYECKHUE TPOOJIEMbI TEHHON MHKEHEPHUHU.

Menunuackue Oouotexnonoruu. [loctrenomuas mudposas meauruHa. [11[P-
JIarHocTuKa. MeTaOoJIOMHBIM aHAIM3, TEHOICHTPUYCCKHM aHaau3 MpoTeoMa
YEJIOBEKA JUIsl OLEHKH COCTOSHUSI €ro 340pOBbs. lCronp30BaHHE CTBOJOBBIX
kieTok. TaprerHas Tepanusi paka. 3D-OuouwmHkenepus i pa3paOOTKU
byHIaMEHTAIbHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTHH, CO3JaHUsl KOMILIEKCHBIX



TKaHEeW COYETAaHUEM TEXHOJIOTUH TPEXMEPHOro OMOMPHUHTHUHTA U cKadoiauHra
JUISL peLIEHUs 3a/1a4 IEPCOHATU3UPOBAHHON MEIUIIVHBI.

Co3nanne BEKTOPHBIX BAaKIMH C IEJNbI0 00ecredeHuss KOMOMHHUPOBAHHOMN
3amuThl OT Bo3Oynutened OPBU, ycTaHOBiIEHHME MOJIEKYJISIPHBIX MEXaHU3MOB
¢ynkuonnpoBanus PHK-coneprkammx BUPYCOB, BBI3BIBAIOIIUX OCO0O ONAacHbIE
3a00JIEBaHUS YEJIOBEKA U JKUBOTHBIX.

JleMoHCTpanun

Tabnunps! u cxemsl: «/cnoap30BaHNE MUKPOOPTaHU3MOB B MPOMBIIIJIEHHOM
pou3BOACTBEY, «KileTouHas nHxeHepusn», «I eHHass HHXXEHEPUs».

JlaGopaTopHas padora «/3yueHne 0ObeKTOB OMOTEXHOIOTUNY.

IpakTnueckas padora «llosyyeHrne MOJOYHOKUCIBIX ITPOLYKTOBY.

IKCKypcusi «bHOTEXHONOTMS — BaXHEWIAs IPOU3BOJAUTENIbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTMUECKOE IIPOU3BOACTBO).

11 KIIACC

Tema 1. 3apoxkaeHue m pa3BUTHE 3BOJIOLMUOHHBIX INpeICTABJICHUNA B
OnoJIoruu

OomonnoHHas Teopus Y. JlapBuna. IIpeanochUlKM BO3HUKHOBEHHUS
napBuHu3Ma. JKu3Hp 1 HaydHas aedarenbHocTh Y. JlapBuHa.

JIBrKy1ue cuitel 9BoJoUK BUIOB 110 Y. J[apBuHY (BbICOKasi ”HTEHCUBHOCTh
pPa3MHOXEHHUST OpraHM3MOB, HACJEICTBEHHass HM3MEHYMBOCTh, Oopbba 3a
CYILLECTBOBAHKE, €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).

Odopmiienne cunrerndecko Tteopun sBotonuu (CTD). HelTpanbHas
Teopusi 3Bomtonuu. CoBpeMeHHas JBOJIOIMOHHAS  Ouosorus. 3Ha4YeHHE
HBOJIFOLIMOHHON TEOPUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTUHbBI MHpA.

JleMoHCTpauumn

[Toptpetsr: Apuctorens, K. JInanen, XK. b. Jlamapk, 3. K. Cenr-Unep, K.
Kiosbe, Y. Hapsun, C. C. UerBepuxos, 1. . HImanerayzen, Ix. Xongein, /. K.
benses.

Ta6nuie! u cxembl: «Cucrema xuBoit ipupobl (1o K. JIunuer)y, «JlectHuia
XUBBbIX cyiiecTB (1o Jlamapky)», «Mexanusm (GpopmMupoBaHus NPUCITIOCOOTIECHUN Y
pacTeHuit n KUBOTHBIX (TI0 Jlamapky)», «Kapra-cxema mapiipyta myremectBus Y.
HNapsunay, «Haxomku Y. [apBuna», «@DopMbl OOphOBI 3a CYIIECTBOBAHHEY,
«IToponbr Tomy0Gei», «MHoroobpasue KyabTypHBIX (OpM KamycThl», «llopomabl
JIOMAIIIHUX >KMBOTHBIX», «Cxema 00pa3oBaHus HOBbIX BHIOB (o Y. [lapBuny)»,
«CxeMa COOTHOLICHUS ABWXKYIIMX CHJI 3BOMIOUAN», «OCHOBHBIE ITOJOKECHHS
CUHTETHYECKON TEOPUH IBOJIIOLIUN.

Tema 2. Mukpo3BoIIOLMSA U €€ pe3yJabTaThl

[Tonynsuus Kak 3JIeMEHTAapHas €IWHULA 3BOIOLMH. COBpEMEHHBIE METO/IbI
OLICHKM TE€HETUYECKOro pa3HoOOpa3usi M CTPYKTyphl mnonyisiuuid. M3menenue



reHooHIa TOMYJSIMA KaK DSJIEMEHTApPHOE SBOJIOINMOHHOE SBJICHHE. 3aKOH
reHeTu4Ieckoro pasHoBecus JIx. Xapau, B. BaitnOepra.

DOnemeHTapHble (DAKTOPHI (IBIKYIIHE CHJIBI) HBOJIONUU. MyTallMOHHBIN
npouecc. KomOuHaTuBHas wu3MeHUMBOCTh. Jlpeld reHoB — ciydaiiHbie
HEHaIpaBJICHHbIC U3MEHEHUS YacTOT ajljiesiel B monysiuusix. DQPexT ocHOBaTelIs.
Sdhexm Gymovinounoco eopaviwka. CHudCeHUue 2eHemuyecKko20 pasHo0OPA3UsL:
npuyunsl u creocmsus. llpossnenue agpgpexma opetigpa 2enos 6 6oNbLUUX U MATLIX

NONYTAYUAX. Murpanumu. N3onsamus TTOMYJISILIAM: reorpaduyueckas
(mpocTpaHCcTBEHHAs ), Onosiorunyeckas (penpoIyKTUBHAS).
EcrectBennbiii oTOOp — HampaBisonmid (akTtop 3BoOIUA. DOpPMBI

€CTECTBEHHOTO  OTOOpa:  JIBWXKYIIUWA, CTAOWJIM3UPYIOLIUNA,  pPa3pbIBAOIIMIMA
(zm3pynTuBHbIi). [lomoBoil 0TOOp. BO3HMKHOBEHHE M HBOJIOLUS COLUAIBHOTO
NOBEJECHUS )KUBOTHBIX.

[Tpucnoco0NeHHOCT,  OPraHU3MOB  KaK  pe3yibTaT  MHMKPOAIBOJIIOLUU.
Bo3HuKHOBEHHE NPUCTIOCOOIEHUI Y OpraHu3MOB. ApoMop(}o3bl U UANOATANTALIUH.
[Tpumepsl nprcnocoOIeHnd y OpraHu3MoB: Mopdosornyeckue, Gpu3noJ0ruyeckue,
onoxumuyeckue, TnoBeAeHUYeCKue. OTHOCHUTENBHOCTh  MPUCIOCOOIEHHOCTH
OpraHU3MOB.

Bun, ero xpurepum u cTpykTypa. BumooOpazoBaHue Kak pe3ysbTar
MUKpO3BOMIOIMU. M3o0msiius — kioueBord (aktop BuaooOpazoBanusa. Ilytu u
CrIocoObI BUJI000pa30BaHMUS: aJIoNaTpUYECcKoe (reorpaduueckoe),
CUMIATPUYECKOE  (IPKOJOTMYECKOE),  «MTHOBEHHOE»  (MOJIMILIOWIU3aLus,
ruOpuanzanus). JIuTenbHOCTh 3BOTIOIMOHHBIX MPOIECCOB.

Mexanu3mbl OpMHUPOBAHUS OMOJIOTHYECKOTO Pa3HOOOpa3usl.

Pob 3BOMIOLMOHHOI OMONOTHY B pa3pabOTKe HAYYHBIX METOJIOB COXPAaHEHUS
OouopaszHooOpaszusi. MUKpPOIBOJIOIUS W KOJBOJIIOIHUS IMApa3suTOB U HUX XO35CB.
MexaHu3Mbl (OpMHUPOBAHUS YCTOMUUBOCTH K aHTUOMOTHKAM U CITIOCOOBI O0PHOBI €
HEH.

JeMmoHcTpanuu

[Toptpetsrl: C. C. YeTBepukos, 3. Maiip.

Tabmuubl u cxembl: «MyTanuoHHass HM3MEHYUMBOCTHY, «llomynsmuonHas
CTpYKTypa Buaa», «Cxema mposiBJIeHUS 3akoHa Xapan—BaiinOepray, «/IBmxymue
CHJIbI 3BOJIOLUNY, «IKOJIOrMUecKas M30JSLUS MOMYyJSAUUNA CeBaHCKON (openmny,
«I"eorpaduueckast U301 TUCTBEHHULIBI CHOMPCKOM M IMCTBEHHULIBI JAyPCKOW»,
«ITonynsiIMOHHBIE BOJHBI YHCIEHHOCTH XWUIIHUKOB M KepTB», «CxeMa IelcTBUs
€CTECTBEHHOTO 0TOOpay, «@opMbI O0pPHOBI 3a CcylecTBOBaHUEY, « UHTyCTpHUambHBbIM
MenaHu3M», «oKuBble — uckomaemeie»,  «IIOKpOBHTENBCTBEHHAas  OKpacka
XKUBOTHBIX», «[Ipegynpexparomas oOKpacka MKUBOTHBIX», «DPU3HOIOTUYECKUE
amanranuny, <«lIpucrnocoOneHHOCT, OpraHn3MoB U €€ OTHOCUTENIBHOCTDHY,
«Kpurepuu Buna», «Bunpl-nBoiiHukn», « CTpykTypa Buga B Ipupoae», «CrnocoOsbl
BUJ1000pazoBanus», «I eorpaduueckoe B1000pa3oBaHue TPEX BUIOB JIAHIBIIICH,



«DKOJIOTUYECKOE BUA000pa3oBaHUE BUIOB CHUHHULY, «[lomumionasl pacTeHuin»,
«KanmycTHO-pe1euHblil rTuOpuI».

O6opynoBaHue: repOapuu pacTeHU, KOJUIEKIIMM HACEKOMBIX, Uyydelia MTHUIl U
3Bepeil ¢ MpuMepamMu pa3InyHbIX MPUCTIOCOOICHHM, YyUesa NTHIl U 3Bepeil pa3HbIX
BUJIOB, TepOapuu pacTeHUil OJIM3KUX BHJAOB, OOPA30BaBIIUXCS PA3NTUUYHBIMU
CII0COOaMHU.

JlabopaTopHasi padoTa «BrIsBIIeHHEe N3MEHUNBOCTH Y 0COOEH OJTHOTO BUIAY.

JlabopatopHuasi padora «IIpucnocobyieHrs OpraHu3MOB U UX OTHOCUTEIbHAS
1EJIE€CO00Pa3HOCTHY.

Jlabopatopuass padora «CpaBHEHHE BHJIOB IO MOPQPOIOTUUECKOMY
KPUTEPUIOY.

Tema 3. Makpo3BoIOUMS U €€ pe3yabTaThl

Metonbl  HM3ydeHHs MaKpOlIBOMIOLMHU. IlaneoHTONOrMYecKne MeETO.bI
u3ydyeHus oHBomouuu. Ilepexomnsle QoOpMBI U (QUIOT€HETUYECKHE PSAbI
OpraHU3MOB.

buoreorpapuyeckue mMeTonpl u3ydeHUs 3Boiouud. CpaBHeHUE QIOpBI H
(dayHbl MaTepuUKOB U OCTpPOBOB. buoreorpaduueckue obnactu 3emiu. Buabi-
SHIAEMUKHU U PEITUKTHI.

OMOpPHUOIOrMYECKUE U CPABHUTEIBLHO-MOP(OJIOTHUECKHE METOAbl U3YUEHUS
HBOMIONMU. ['€HeTMYecKue MEXaHU3Mbl 3BOJIOLMH OHTOT€HE3a M TOSIBICHUS
HBOJIIOLMOHHBIX ~ HOBIIECTB. ['OMOJOrMYHBIE W  AHAJIOTMYHBIE  OPraHbl.
PynuMentapuble  opraHbl M aTaBuU3Mbl.  MOJEKYISIPHO-TEHETUYECKHUE,
OMOXMMHUYECKHE U MAaTEeMAaTUYECKUE METObl U3YUEHHUs HBOJIIOLUU. ['OMONIornyHbIE
reHbl. COBpeMEHHBIE METO/IbI TOCTPOECHUS (PHIIOT€HETUYECKUX JICPEBHEB.

XPpOMOCOMHBIE MYTAlIMH U 3BOJIIOLMSA FTEHOMOB.

OO6mue 3aKOHOMEPHOCTH (MpaBuia) BOONUU. [Ipunyun cmenvt QyHKYUL.
HeoOpatumocTh 3BOMONMH. AfanTuBHas paauanus. HepaBHOMEpPHOCTh TEMITOB
HBOJIFOLIUY.

JeMmoHcTpanuu

[Toptpetsr: K. M. bap, A. O. Kopanesckuii, ®. Mromiep, O. I'ekkerns.

Tabmuubl U cxembl: «DUIOreHETUUECKUN DSl JIOIMIAIN», «APXEONTEPUKCY,
«3Bepo3ybObie  smepsl»,  «Cteronedansy,  «Punnodputey,  «CeMeHHbBIE
nanopoTHukn», «buoreorpaduyeckue 30HBI 3emm», «Jlpeid KOHTHHEHTOBY,
«Penukthy, «HaudanpHble cTaauu 5SMOPUOHAIBHOTO PA3BUTHS MO3BOHOYHBIX
KUBOTHBIX», «[’OMOJIOTMYHBIE ¥ aHAJOTWYHBIE OpraHb», «PyauMeHTbI»,
«ATaBU3MBI», «XPOMOCOMHBIE HA0OpHI YEJIOBEKa W IMHUMITaH3e», «l JaBHbBIC
HaIpPaBIICHUS 3BOJIOLUNY, «OO01IMe 3aKOHOMEPHOCTH IBOJIIOLIAN.

ObopynoBaHue: KOJUIEKIUH, TepOapuu, MYJSDKH HCKOMAEMBIX OCTaTKOB
OpPraHW3MOB, MYJISI>KH TOMOJIOTHYHBIX, AHAJIOTUYHBIX, PyAUMEHTAPHBIX OPIaHOB U
aTaBU3MOB, KOJIJIEKIIUM HACEKOMBIX.

Tema 4. IlpoucxokaeHne U pa3BUTHE )KM3HU Ha 3emJie



Hayuynple TUMOTE3b NPOUCXOXKACHHUA >KU3HM Ha 3emse. AOuUOreHes u
naHcrepmusi. [[JoHayuHble IpenCTaBICHUS O 3aPOKICHUU JKU3HU (KPEAMOHU3M).
['MnoTe3a MOCTOSHHOTO CaMO3apOKIACHUS )KU3HUA U €€ OnpoBepkeHUE onbiTamu .
Penu, JI. Cmannannanw, JI. I[Tactrepa. [IpoucxoxkaeHue sKu3HA U aCTPOOHUOIOTHS.

OcHOBHBIE ATaIbI HEOPTraHNUYECKON ABOJIIOLINH. [InanerapHas
(reomoruueckas) SBOIONUA. XHMHYCSCKAs OHBOIIONMSA. AOHWOICHHBIM CHHTE3
opraHu4eckux BemecTB u3 Heopranumueckux. Omeitr C. Mumepa u I'. FOpm.
O6pazoBanue noaumepoB U3 MonomepoB. Koanepsarnas runote3a A. M. OnapuHa,
runore3a nepBuyHoro OynwoHa JIk. XonneilHa, reHeTudeckass rumotesa [
Ménnepa. Pub6osumer (T. Yexk) um rumoreza «mupa PHK» V. T'mnGepra.
dopMupoBaHUE MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

Hcropus 3emnn u MeTobI €€ n3ydeHus. VickonaeMble OpraHnyeCcKue OCTaTKU.
['eoxpononorust u e€ meroapl. OTHOCUTENbHAs U AOCOIIOTHAs T€OXPOHOJIOTHUS.
I'eoxpoHOIOrMYeCKas 1IKajaa: S0HbL, 3Pbl, IEPUOBL, JIIOXH.

HadvanbHbie 3Tambl opraHudeckod HBOMOUMU. [logBIEHHE W HBOIIOUUA
NEPBBIX KJIETOK. DBONIONUSA MeTa0onn3Ma. BO3HMKHOBEHHE MEPBBIX SKOCHUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOMIEHKN KaK aHAJIOr MEpPBbIX Ha 3emMile COOOIIECTB.
Crpomaronutsl. [IpokaprOTHI U 3yKapUOTHI.

[TpoucxoxaeHre 3ykapuoT (CUMOUOTEHE3). DBOIIOLUOHHOE ITPOUCXOKACHNE
BUpPYCOB. lIponcxoxkaeHne MHOTOKJIETOYHBIX OpPraHu3MOB. BO3HUKHOBEHUHE
OCHOBHBIX I'PYII MHOTOKJIETOYHBIX OPraHU3MOB.

OcCHOBHBIE 3Tambl ABOJIIOLMU BbICIIUX pacTeHuid. OCHOBHbIE apoMOpP(O3bI
pacreHuid. Bpixox pacrenusn Ha cymy. [losiBiieHME CIIOPOBBIX pAaCTEHUUW W
3aBoeBaHue umu cymu. CemeHHble pacTeHus. IIponcxokIeHne IBETKOBBIX
pPacTCHUM.

OCHOBHBIE 3Tallbl 3BOJIIOLMHU KUBOTHOTO Mupa. OCHOBHBIE apOMOP(O3bI
KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuii B3pbIB — MOSIBJICHHE COBPEMEHHBIX
TunoB. [lepBbie XOopaoBBI€ )KMBOTHBIE. JKH3HB B BOJAE. DBOIIOLUS MO3BOHOYHBIX.
[Ipoucxoxnenue ampubuil u pentwmid. [IpoucxoxaeHrne MICKONMUTAIOUIMX U
ntul. [lpuHuun xmoyeBoro apomopdosa. OcBoeHue O€CO3BOHOYHBIMH U
MMO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

Pa3Butne xu3HM Ha 3eMje MO ’paM U MepuoiaM: apxel, MpPOTEpO30i,
najaeo30i, Me3030M, KaitHo30i. O0IIas XapakTepruCTUKa KIIMMaTa U TE€OJIOTUYECKHIX
npotieccoB. [losiBeHne U paciBeT XapaKTEPHBIX OPraHU3MOB. YTIIE00pa3oBaHUE:
€ro yCJIOBHUS U BIIMSHUE HA ra30Bblil cocTaB aTMOC(hepHI.

MaccoBbie BBIMUPAHUSI — SKOJIOTHYECKHE KPU3HUCHI MpOouUIoro. [IpuunHel u
CJIEICTBUS MAacCOBbIX BbIMUpaHUil. COBPEMEHHBIM 3KOJIOTUYECKUN KpPHU3UC, €ro
ocobennoctu. [Ipobnema coxpanenus 6uopazHooOpas3us Ha 3emiie.

CoBpeMeHHas cucrteMa opraHudyeckoro mupa. [lpuHuumnel knaccudukanuu
oprann3MoB. OCHOBHbIE CUCTEMATUYECKHUE TPYIIIIBI OPTaHU3MOB.

JeMmoHCcTpanun



[Toptpetsi: @. Peau, JI. Cnannanuanwu, JI. Ilactep, . 1. Meunukos, A. U.
OmnapuHn, JIx. Xonaeln, I'. Ménnep, C. Munep, I'. FOpu.

Tabmumbr u cxembl: «Cxema ombita @. Peqny, «Cxema ombita JI. [1acTepa mo
M3YYEHHUIO CaMO3apoKICHHs XKu3HW», «Cxema ombita C. Mwumepa, ['. FOpwm»,
«JTanbl  HEOPraHWYECKOW  JBONIOUUNW»,  «['€OXpOHOJIOrMYecKas  IIKajay,
«HauanpHbIE 3Talbl OPraHUYECKONW IBOMIONUNY», «CxeMa 00pa3oBaHUS DYKApHOT
nyTéM cumoOunoreHeza», «CucremMa XKUBOM NpHpoAbD», «CTpoeHue BHUPYCAY,
«Apomopdosbl  pacreHuit», «PuHHOGUTHY, «OIHOKIETOUHBIE BOJOPOCINY,
«MHorokierounsle Bogopocian», «Mxwm», «IlanoporHukm», «l'onocemMeHHbIE
pactenus», «Oprassl HBETKOBBIX paCTeHHI», «CXeMa pa3BUTHA KUBOTHOTO MUPAY,
«Apomop(}o3bl KUBOTHBIX», «IIpocTeitmme», «KumeunononoctHeiey, «llnockue
yepBu», «YUneHuctoHorue», «PwiObl», «3emMHOBOAHBIE», «IIpecMbikaromuecs,
«lItnupyy, «Miekonuraromuey», «Pa3BuTue )Xu3HU B apXEHUCKOU 3pe», «Pa3Butne
)KU3HU B IMPOTEPO3OUCKON 3pe», «Pa3BUTHE KU3HUM B NAJICO30UCKOU 3pey,
«Pa3BuTHe KU3HU B ME3030MCKOU Ipey, «Pa3BUTHE )KU3HU B KAaHHO30HMCKOM 3pey,
«CoBpeMeHHas1 CHCTEMA OPTAHUYECKOTO MUPAY.

O6opynoBaHue: repOapuu pacTEHUM pa3IMYHBIX OTAEJOB, KOJUICKIUU
HAaCEKOMBIX, BJIAKHBIEC IIPENapaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIUU
UTJIOKOKHX, CKEJIETh TO3BOHOYHBIX dKUBOTHBIX, Uy4€elIa IITUL] U 3BEPEM, KOJUIEKIIUU
OKAMEHEJIOCTEM, TIOJE3HBIX HCKOMAEMbIX, MYJSIKM OpPraHMYEeCKUX OCTaTKOB
OpPraHU3MOB.

Bupryanbnas naboparopHas padora «MozaenupoBaHue onbiToB Muiiepa—
HOpu no n3ydennto abMOTeHHOT0 CHHTE3a OPraHNYECKUX COCIMHEHUM B IIEPBUYHOMN
atMocdeper.

JlaGoparopHasi padora «/3ydeHue W ONUCAHUE HMCKOMAEMbBIX OCTATKOB
JIPEBHUX OPTaHU3MOB).

IIpakTuyeckas padora «l3ydeHue OCOOEHHOCTEH CTpOEHUs pacTeHUM
Pa3HBIX OTAEIIOBY.

IIpakTnueckasi padora «3yueHre oCOOEHHOCTEM CTPOEHUSI TTO3BOHOYHBIX
YKUBOTHBIX ).

Tema S. IIpoucxoxkaeHue 4ejioBeKa — AaHTPOIIOIeHe3

Paznensl u 3agaun aHTpoOnoJiorui. MeToapl aHTPONOJIOTHH.

CraHoBjieHHE TPEACTABICHUM O MPOUCXOXKJICHHHM YEJIOBEKA. Penuruo3Hble
BO33peHUsA. COBpEMEHHbBIC HAYUYHbIE TEOPUH.

Cx0acTBO 4YenoBeKa € )KMBOTHBIMU. CHCTEMATUUECKOE MOJIOKEHUE YETTOBEKA.
CBugerenbcTBa  CXOACTBA  YEJOBEKA C  JKUBOTHBIMU:  CPaBHUTEIIBHO-
MOPGhOIOTHYECKHE, AMOPHOJIOTHICCKHE, (hHU310I0r0-OMOXUMHYIECKHUE,
noBesieHueckue. OTanyus 4elaoBeKka OT KUBOTHBIX. [IpsIMOXOXKIEHUE U KOMILIEKC
CBS3aHHBIX C HMM IIPU3HAKOB. Pa3BUTHE rOJOBHOTO MO3ra U BTOPOM CUTHAIBHOMN
CUCTEMBL.



JBuxymire cuiibl ((hakTOpbl) aHTPONOTeHe3a: OMOJOTHYECKHE, COITMANIbHBIE.
CooTHotieHne OMONIOTHYECKUX U COITMABHBIX (PaKTOPOB B aHTPOTIOTCHE3E.

OCHOBHBIE CTaJUM aHTPOIOTeHe3a. PaHHME uenoBeKOOOpa3HbIe O00E3bSHbBI
(IPOKOHCYJIbI) M paHHUE MMOHTHUIBI — OOIIHE MPEIKH Y€JIOBEKOOOPA3HBIX 00€3bsH U
J0/Iei. ABCTPaJONUTEKU — JBYHOTHE MPEAKH JIoAeh. UenoBeK yMeIbli, MepBbIe
W3TOTOBJICHUS OPYIUi Tpyaa. YenoBek NpsAMOXOASIIMI U IEPBBIN BBIXO JIFOAEH 32
npenensl Appukn. YenoBek reiienb0eprekuii — o01muii npeiok HeaHAepTaIbCKOTO
YEeJIOBEKA M YEJIOBEKAa Pa3yMHOro. YeloBEeK HEaHIEpPTaNbCKUU Kak BUJ JIOJEH
XOJIOAHOTO KiIuMMara. YeJloBEK pa3yMHBbI COBPEMEHHOIO THIIA, JICHUCOBCKUUI
YeJIOBEK, OCBOCHHE KOHTHHEHTOB 3a mpeneinamu Adpuxu. [laneoreneruka u
NaJe0reHOMHKA.

DBOJIIOLMST COBPEMEHHOTO 4ejoBeKa. EcTecTBeHHBI OTOOp B MOIYJSLUAX
yenoBeka. MyTalmoHHbBIN mporiecc U noauMoppusM. IlomynsuroHHBIE BOJIHBI,
nperid reHoB, murpauus U «3p(eKT oCHOBATEIs» B MOIYJSALUAX COBPEMEHHOIO
YeJ0BeKa.

Yenoseueckne pacel. llonatne o pace. bompmme pacel: eBporeouIHast
(eBpaswmiickasi),  aBCTpajo-HErpoujHAas  (PKBATOpUaAlIbHASs),  MOHTOJOUAHAs
(a3maTcko-aMepHKaHcKasi). BpeMs u myTu pacceleHus 4YenoBeKa IO IUIaHETe.
EnuHcTBO  4yemoBedecknx — pac. HaydHas  HECOCTOSATENBHOCTh  pacu3Ma.
[IpucnocoONeHHOCTh YeNoBEKa K pa3HbIM YCJIOBUSIM OKpY)KArOUIEH Cpeabl.
Bnusnue reorpadguyeckoil cpespl U apeiida reHoB Ha MOp(OJIOruio U (PU3UO0JIOTHIO
YeJI0BEKa.

MexauciuruinHapable  MeToAsl B ¢u3uueckoi  (OMOJOTHYECKO)
AHTPOIIOJIOTMM.  OBOJIOLMOHHAs ~ aHTPONOJIOTMS W MAJIEOAHTPOIIOJIOTUs
YeJIOBEUECKUX MOMyJsiuuid. buocouuanbHble HcCleOBaHUS NPUPOJBI YETIOBEKA.
HccnenoBanre KO3BOTIOLMH OMOJIOTMYECKOT0 U COLMAIBLHOTO B YEJIOBEKE.

JlemoHcTpanuu

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

Tabnuupl u cxembl: «MeTolIbl aHTPONOJIOTUNY, «[ 0JTOBHOUM MO3T UeToBEKay,
«YenoBekooOpa3Hbie 00€3bsHbI», «CKeNneT dYeloBeKa M CKEJNeT IIMMIIaH3e»,
«PyIMMEHTBI U aTaBU3MBD», «J[BHKYIIUE CUJIBI AHTPONIOTEHE3a», « IBOIIOLUOHHOE
JIpEBO  4eloBeKa», «ABcTpamonutek», «UYenoBek  ymenslit», «Yenosek
MPSIMOXOIAIINIY, «JleHncoBCkui yenoBek» «Heanaepranbuby, « KpoMaHbOHIBDY,
«IIpenku yenoBeka», «ITamnbl SBOJIOLUHN YEJIOBEKA», «Packl UeioBeKkay.

O6opynoBaHue: MyJSDKM — OKaMEHEJIOCTEeH, MpeAMETOB MaTepUaIbHOM
KyJbTypbl TpPEIKOB 4YelOBeKa, penpoaykuuud (dotorpaduu) KapTHH C
MudoIOTHYECKUMU W OMOJEHCKUMH CIO)KETaMH TPOUCXOKICHHSI UEJIOBEKa,
¢doTorpaduu HaXOJOK UCKOTAEMbIX OCTATKOB YEJIOBEKA, CKENET YeJI0BEKa, MOJIEIb
yepena 4yeJoBeKa U ueperna MMMITaH3€, MOJIEb KUCTH YEJIOBEKA U KUCTH IIUMIIAaH3e,
MOJEIHN TOpCa MPEIKOB YEJIOBEKA.



JlaGopaTopnassi pabora «M3yueHne O0COOEHHOCTEW CTPOCHHS CKeJeTa
YEJIOBEKA, CBA3aHHBIX C MPSIMOXO0XKICHUEM.

IIpakTnueckas padora «/3yyeHne dKOJIOrM4eCKUX aJalTallui YeI0BEKay.

Tema 6. Jxkojoruss — Hayka O B3aMMOOTHOUICHUSIX OPraHU3MOB H
HAIOPraHU3MEHHBIX CHCTEM € OKPY/KaKLIeH cpeaou

3apoxaeHne U pa3BuTHE dKojioruu B Tpyaax A. ['ymGonsara, K. @. Pynse, H.
A. CesepuoBa, J. I'ekkensa, A. Tencnu, B. H. CykauéBa. Paznenst u 3amauu
9KOJIOTHH. CBSI3b 3KOJIOTUU C APYTUMH HAyKaMHU.

Metonbl skosioruu. IloneBbie HaOMOAEHUS. DKCIEPUMEHTHI B IKOJIOTHU:
OpUpOAHbIE W JlabopaTopHble. MoOJEIMpOBaHUE B OSKOJOTUU. MOHUTOPHUHT
OKpY’KaroIIel Cpeibl: JIOKAIbHBIN, peTHOHATBHBIN U TJI00aTbHBII.

3HAaYeHUE DOKOJIOTMYECKMX 3HAHUW JUIA  YEJIOBEKA. DKOJOTHYECKOE
MHUPOBO33pEHHE KaK OCHOBA CBS3€H YEJIOBEUECTBA C MpUponod. PopMHUpoBaHUE
HKOJIOTHYECKOHN KYJIbTYpPbl U SKOJOTHYECKON I'PAMOTHOCTH HACEIECHUSI.

JleMoHCTpanumn

[Toptpets: A. I'ymGonbar, K. ®@. Pynee, H. A. CeBepuos, J. ['exkenb, A.
Tencnu, B. H. Cykaués.

Tabmuubl u cxembl: «Pazgensr skonorun», «Meroasl skonorun», «Cxema
MOHUTOPHUHTA OKPYKAOIIEN CPEABD.

JlaGopaTopHas padora «3yuenue METOJIOB 3KOJIOTUYECKUX
HUCCIECIOBAHUN.

Tema 7. Opranu3msl U cpea OOUTAHUS

DkoJyoruyeckue (PaKTopbl U 3aKOHOMEPHOCTH UX nercTus. Kimaccudukanms
IKOJIOTHYECKUX (DAaKTOPOB: aOMOTHYECKHE, OMOTHUECKHUE, aHTpOIIoreHHbIe. O01ue
3aKOHOMEPHOCTH AENCTBUS 3KoJornueckux Qakropos. IIpaBuno munumyma (K.
[lInpenrens, 0. JIubux). TomepaHTHOCTb. DBPUOMOHTHBIE W CTEHOOMOHTHBIC
OpTaHU3MBI.

AlGuoTtnueckue ¢dakrtopel. CBeT Kak sKonorudeckuit (axrtop. JleicTBue
Pa3HBIX YYaCTKOB COJIHEYHOTO CIEKTpa Ha OPTaHU3Mbl. DKOJIOTHYECKUE TPYMIIbI
pacTeHUH M JKUBOTHBIX IO OTHOIIEHHIO K cBery. CurHaiabHasi pojb CBETa.
DOoTONEPUOIU3M.

Temmneparypa kak oskojorumdeckuid (axrop. [leiicTBue TemmepaTypbl Ha
opranu3Mbl. [ToMKWIIOTEpPMHBIE U TOMOMOTEPMHBIE OPTaHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxuocts kak skonorumdyeckuid ¢aktop. IlpucnocoOneHuss pacteHuii K
No/JIep KaHuio0 BogHOTO Oananca. Knaccudukamus pacTeHUN MO OTHOIICHHUIO K
Boje. [Ipucnoco6ienns KUBOTHBIX K H3MEHEHUIO BOJHOTO PEXKUMA.

Cpenbl oOuTaHUS OPraHU3MOB: BOJAHAs, HA3€MHO-BO3IYyIIHAs, MMOYBEHHAS,
riiyOMHHasT  TOANOYBEHHAs, BHYTpUOpraHu3MeHHas.  Duzuko-xumMuyeckue
0COOEHHOCTH cpefl 00uTaHusi opraHu3MoB. [Ipucnoco6ieHuss OpraHu3MoB K KU3HU
B Pa3HbIX cpeaax.



buonornueckne putmbl. BuemHue u BHyTpeHHHE putmbl. CyTOYHBIC H
rOIMYHBIE PUTMBI. [IpUCTIOCOOTICHHOCTh OPTaHW3MOB K CE30HHBIM H3MEHEHUSM
YCJIOBHM KU3HMU.

Kusznennsie hopmbl opranu3moB. [ToHsitue o sxuzHeHHou popme. XKuznenuoie
dbopMbl pacTeHUI: JepeBbs, KyCTapHUKW, KYCTAapHUYKH, MHOTOJICTHHE TpPaBBhI,
OJTHOJICTHHE TpaBbl. JKu3HEHHBIC (HOPMBI )KUBOTHBIX: THUAPOOMOHTHI, TCOOMOHTHI,
a’3poOnoHTHI. OCOOEHHOCTH CTPOCHHUS U 00pa3a KU3HH.

buotnueckue dhaxktopsl. Buibl OMOTHYECKUX B3aUMOACHCTBUN: KOHKYPEHITHS,
XUIIIHUYECTBO, cuMOM03 U ero Gopmbl. [lapazutusm, koomepaiusi, MyTyalusM,
KOMMEHCAJIU3M (KBapTUPAHTCTRBO, HaxJCOHUYECTBO). Herpoduueckue
B3aUMOJICHCTBUSL  (Tommyeckue, (opuueckue, ¢abpuyeckue). 3HAYCHUE
OMOTUYECKUX B3aUMOJECUCTBUM ISl CYIIECTBOBaHUS OpPraHU3MOB B Cpelie
obutanus. [IpuHIUT KOHKYPEHTHOTO UCKITIOYCHUSI.

JlemoHcTpanuu

Tabmuubl U cxembl: «Ikonorudyeckue Qaxrtopb», «CBETOBOH CIEKTpY,
«IKOJIOTUYECKUE TPYIIIHI )KUBOTHBIX MO OTHOIICHUIO K CBETY», « TenIoKpoBHbIE
KUBOTHBIC», «XOJOAHOKPOBHBIE >XUBOTHBIEY», «DU3MOJOTHUUECKUE aJanTaluu
KUBOTHBIX», «Cpenbl OOWTaHHS OpraHU3MOB», «bHOJOTHYECKHE PUTMBD,
«Kuznennelie popmbl pacTeHui», « KuzHeHHbIE (HOPMBI JKUBOTHBIX», « IKOCUCTEMA
HIMPOKOJUCTBEHHOTO Jecay, «JKocHcTeMa XBOWHOro jecay, «llemu nutanusy,
«XUITHUYECTBOY, «ITapazutuzmy, «KoHKypeHLus», «CuM0Ouno3y,
«KoMmmeHcanuzmy.

O6opynoBanue: repbapuud pacTeHUW W KUBOTHBIX, MPUCITOCOOICHHBIX K
BIUSIHUIO PA3UYHBIX OKOJOTUYECKUX (PaKTOpOB, repdapuu CBETOIOOUBBIX,
TEHEJIFOOMBBIX M TEHEBBIHOCIUBBIX PACTCHUM, CBETOJIOOUBBLIC, TCHEIIOOUBHIC U
TEHEBBIHOCJIMBbIE KOMHATHBIC PACTCHUS, TepOapuu U KOJUICKIIMU TEIJIOJIIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PACTEHUM, Uydesia MTHUIl U 3Bepeid, repOapuu
pacTeHul, OTHOCSIIMXCA K TUrpoduTaM, kcepodutam, Me30puTaM, KOMHATHBIC
pacTeHUs JaHHBIX TPYIIN, KOJUICKIIUHA >KUBOTHBIX, OOUTAIONINX B Pa3HBIX Cpelax,
repO0apu M KOJUICKIIMM PACTCHUH MW JKUBOTHBIX, OOJIAJalOIIMX YepTaMu
MPUCIIOCOOJICHHOCTH K CE30HHBIM M3MEHECHUSIM YCJIOBUM >KM3HMU, repOoapuu u
KOJUICKITUU DPACTCHHM W >KUBOTHBIX Pa3UYHBIX XKU3HEHHBIX (POPM, KOJUICKITUU
YKUBOTHBIX, YUACTBYIONIUX B PA3JIMYHBIX OMOTUIECKUX B3aUMOJCHCTBHSIX.

JlaGopaTopnasi paGora «BpigBIeHHE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIMSTHUIO CBETA.

JlaGopaTopHasi padora «BpIgBICHHE NPHUCIOCOOJICHUN OpPraHU3MOB K
BIIUSTHUIO TEMIIEPATYPHD».

JlabopaTtopHasi paboTa «AHaTOMHYECKHE OCOOCHHOCTH PACTEHUN U3 PA3HBIX
MeCT OOUTaHUS.

Tema 8. Ikos10rvsi BUAOB M MOMYJIAMUI



OKOJIOTUYECKUE  XApPaKTePUCTHKUA  TOIMYJISIUH. [Monynsimust ~ kak
Oouonornueckas cuctema. Posib HEOTHOPOAHOCTH cpenbl, rU3nuecKux 0aphepoB U
0COOEHHOCTEW OMOJIOTHH BUIOB B (DOPMUPOBAHHUY MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyysiiuid. OCHOBHBIE TIOKa3aTEIW MOMYJSIUUNA: YHUCIEHHOCTb, IUIOTHOCTb,
BO3pAcCTHasi M TOJIOBAasl CTPYKTypa, POKIAEMOCTb, IPUPOCT, TEMII POCTA,
CMEPTHOCTb, MUTpAIIHS.

Dkosioruyeckas CTpykrypa nonyssinuu. OleHKa YUCIECHHOCTH TOIMYJISIUHN.
JvHaMmuka momynsiuuu U €€ peryyanus. bHOTHYeCcKui MOTEHUHAN TMOIMYJISIIUU.
MopaenupoBaHue JUHAMUKU NOMyIsiuuK. KpuBble pocTa YMCIEHHOCTH MOMYJISIIUN.
KpuBble BbDKHMBaHUS. Perymnsius YUCICHHOCTH NOMYJSUUNA: poJib (HaKTOPOB,
3aBUCSIINX U HE 3aBUCSIIUX OT IJIOTHOCTH. DKOJIOTMYECKUE CTPATETUN BUIOB (T- U
K-cTparerun).

[Tonsitue 00 sKojOrMYeckoil Huile Buma. MecrooOutanue. MHoromepHas
MoJzenb sKosiornueckon Humm Jx.M. XartumHcoHa. Pa3mepbl 3K0I0rndeckou
Huiy. [loTeHnnanbHas U pealTu30BaHHAas HUILIY.

Bun kak cucrema nomynsuuid. Apeansl BUIOB. BUAbl M HX KU3HEHHBIE
CTpaTeruu. JKOJIOTMYECKUE IKBUBAJICHTHI.

3aKOHOMEpPHOCTM TIOBEJCHUSI W MUrpaluid >KUBOTHBIX. buoiormueckue
WHBA3UH YyKEPOJIHBIX BUOB.

JleMoHCTpauumn

[Toptper: Ix. N. XaTunHCOH.

Tabmuubl W cXxembl: «JKOJOTHYECKHE XapAKTEPUCTHKU —TOMYJISIIUNY,
«IIpocTpaHcTBEeHHass  CTpyKTypa  mnomyisiqum», «Bo3pacTHble  MHUpPaMHJIbI
nonyysiiun», «CKOpPOCTb  3aceleHusi IOBEPXHOCTH 3eMJIM  Pa3iIMYHbIMU
opranuzmammn», «Mogenb 3xonorudeckort Humu k. M. XaTunHconay.

O6opynoBaHue: repoapuu pacTEHUN, KOJIJIEKIIUU KUBOTHBIX.

JlabopaTtopHnasi pa6ora «lIpucrnocobiieHus ceMsiH pacTEHUHN K pacCEeICHUION.

Tema 9. Jkosnorust coodmEecTB. IKOTOrHYECKHE CHCTEMBI.

CooOmiectBa opranu3MoB. buorieHo3 u ero crpykrypa. CBA3UM MEXIY
OpraHu3MaMH B OUOLIEHO3E.

Dxocucrema kak oTkpbiTas cuctema (A. Jx. Tencnu). dyHKUMOHATBHBIE
OJIOKM OpPraHM3MOB B JKOCHUCTEME: MPOMYIIEHThI, KOHCYMEHTHI, PEIYyIICHTHI.
Tpoduueckne ypoBHu. Tpoduyeckwe menu u cetu. AOHMOTHUECKHE OJOKH
skocucteM. [1ouBbI U Wbl B 9KOcHcTeMax. KpyroBopoT BEIIECTB U MTOTOK SHEPTUU
B DKOCUCTEME.

OcHOBHBIE OKA3aTENHN IKOCUCTEMBL. bruoMacca u mpoAyKIus. IKOJIOTHUYECKUE
nUpaMUIbl YUCEN, OMOMACChl U DHEPTHUH.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. Dunykmyayuu.
HampaBneHHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — cykueccuu. llepBuuHbie U
BTOPUYHBIE CYKIECCUM W HMX MPUYUHBL. AHTPOIOIE€HHBIE BO3JCHUCTBUS Ha



cykueccun. Knnmakcaoe cooGmiectBo. buopaznoodpasue u moaHoTa KpyroBopoTa
BEIIECTB — OCHOBA YCTOMUYNBOCTH COOOIIECTB.

[TpuponHbie 3KOCUCTEMBI. JKOCUCmeMbL 03EP U peK. DKOocUcmemvl Mopetl U
oKeanos. Ixocucmemvl MYHOP, 1€C08, Cmenel, nyCmbiHb.

AHTpPOIIOTEHHBIE JKOCHUCTEMBI. ATpPOIKOCHCTEMa. ATpOIeHO03. Pazmmuus
MEXy aHTPOIIOTEHHBIMH U IPUPOTHBIMHU SKOCHCTEMaMHU.

YpOoskocuctembl. OCHOBHBIE KOMIOHEHTHI ypOoskocucteMm. [opoackas
bropa u ¢ayna. CuHaHTponmM3alus TOpOACKON ¢ayHbl. buonorumdyeckoe u
XO3SIMICTBEHHOE 3HAYCHUE arpPO3KOCHUCTEM B YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUII OPraHU3MOB B
skocuctemax. Ponbv kackadnoco 3¢ghgexma u udo8-30ughukamopos (Kirouesvix
6U008) 6 (yHKyuonuposanuu sxkocucmem. IlepeHOC SHEPTUU U BEIIECTB MEXKIY
CMEXHBIMH SKOCHCTEMaMHU. Y CTOMUHMBOCTh OPraHU3MOB, MOMYJISIIUNA U 9KOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3/ICHCTBHIA.

Mexanuzmwi 6030eticmaus 3a2psA3HeHUll PA3HbIX MUNO08 HA CYOOP2aHU3MEHHOM,
OpP2aHUBMEHHOM,  NONYIAYUOHHOM U  IKOCUCMEMHOM  VYPOBHAX,  OCHOBYI
9KOJIO2UHECKO20 HOPMUPOBAHUS AHMPONO2EHHO20 8030eucmausi. MeTononorus
MOHUTOPHUHTA €CTECTBEHHBIX U AHTPOIIOTEHHBIX YKOCUCTEM.

JlemoHcTpanuu
[Toptper: A. [Ix. Tencnn.
Tabmuupt u cxembl:  «CtpykTtypa  OuoleHO3a»,  «DKOCHUCTEMa

HIMPOKOJIMCTBEHHOTO Jiecay, «DKOCUCTEMAa XBOMHOTO Jieca», «DyHKIHMOHAJIbHbBIC
IPYIIIbI OPraHU3MOB B 3KOcUCTEMEY, « KpyroBOpoT BeliecTB B s3Kocuctemey, «llenu
nuTaHus (macTOWIHAs, HOETPUTHAsA)», «IKOJOTUYECKasl MUpaMUIa YUCE»,
«IJKonoruyeckas nupamua OMOMacChly), «IKOJOTHUYECKass MUpaMuia SHEPTUn»,
«O0bpazoBanue 0onotay, «llepBuunas cykieccus», «BoccTaHoBieHue Jieca mocie
noxapa», «9KoCUCTeMa 03€epa», «ArporeH03», «KpyroBopoT BEMIECTB M MOTOK
OHEPTUU B arpoieHo3e», «[Ipumepsr ypOoskocuctemy.

O6opynoBaHue: repOapuu pacTeHUH, KOJUICKIIMM HACEKOMBIX, Uydesia MTHUI] U
3Bepel, repOapuu KyJIbTYPHBIX U JUKOPACTYIIMX PACTCHUHN, aKBapUyM KaK MOJIETh
HKOCUCTEMBI.

IIpakTuyeckas padora «3ydenne u onucanne ypOo03KOCUCTEMBD».

JlabopaTtopuasi padora «lM3ydeHue pazHOOOpa3wsi MEIKUX TMOYBEHHBIX
YJICHUCTOHOTHUX B PA3HBIX SKOCUCTEMAX).

IKCKYpcUusi «IKCKYpCHsl B TUIIMYHBIM OMOTeo1eHo3 (B 1yOpaBy, OEpe3HsIK,
€JIbHUK, Ha CYXOJIOJIbHBIM UJIM TOMMEHHBIHN JIyT, 03€p0, O0JIOTO)».

IKCKypcusi «IDKCKYpCHUsl B arpo’KOCHCTEMY (HA MOJ€ WIA B TEIUIMYHOE
XO034MCTBO)».

Tema 10. buocdepa — riodanbHast IKOCHCTEMA

buochepa — obmiennianerapHasi o0ojiouka 3eMiIM, TJ€ CYUIECTBYET WM
CylIecTBOBaJIa KM3Hb. PazButue nmpenacrasienuii o 6nochepe B Tpyaax 3. 3iocca.



VYuenue B. . Bepnaackoro o 6uochepe. O6mactu 6nochepst u e€ cocras. Kupoe
BEIIeCTBO OHochepsl U ero PyHKIIHH.

3aKOHOMEPHOCTH cymiecTBOBaHUs Onocdeprl. OcoOeHHOCTH OHMOChepbl Kak
rio6abHOM 3K0cUCcTeMBbL. JMHamuueckoe paBHoBecue B Ouocdepe. KpyroBopotsl
BEIIECTB U OMOT€OXUMHUYECKHUE IIUKIIBI (YTaepoa, a30Ta). PUTMUUHOCTG sIBIICHUN B
onocdepe.

3oHanbHOCTH OMochepsl. [lousaTre o 6Gnome. OCHOBHBIE OMOMBI CYIIIH: TYHJIPA,
XBOMHBIE Ji€Ca, CMENIAHHBIE M IIMPOKOJIMCTBEHHBIE JieCa, CTENHU, CABAaHHBI,
MIyCTBIHU, TPOIMUYECKHE JIECA, BBICOKOTOPhs. KimMar, paCTUTENbHBIN U )KUBOTHBIN
MHUP OMOMOB CYIIIH.

Crtpykrypa U QYHKIHUS )KUBBIX CUCTEM, OIIEHKA UX PECYPCHOTO MOTEHIIMANIA U
onocdepHbIX PYHKIUI.

JlemoHcTpanuu

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

Tabmuubl u cxembl: «I'eocdepsl 3emnm», «KpyroBopoT azoTa B mpuUpone»,
«KpyroBopoT yriepona B mpupose», «KpyroBopoTr kuciaopojga B TPHUPOJIEL»,
«KpyroBopoT Boabl B mpupoae», «OcHOBHbIe OMOMBI cymmn», «Kimmarnueckue
nosica 3emnn», «TyHapay, «Talray, «Cmemanueiii gec», «ILIupokoancTBEHHBIM
necy, «Crenby, «CaBanHay, «IlycTbiHgy, « Tponndeckuii jiecy.

O6opynoBaHue: repoapuu pacTEHUN pa3HbIX OMOMOB, KOJUICKIIMH KUBOTHBIX .

Tema 11. YesnoBek u oOKpy:xa0OIaf cpeaa

DKOJIOTUYECKHE KPU3UChI M HMX MPUYMHBL. Bo3aeicTBHE YelOBEKa Ha
ouocdepy. 3arps3HeHre BO3AYITHOM cpeabl. OXpaHa Bo3ayxa. 3arpsi3HCHUE BOTHOMN
cpeabl. OxpaHa BOJHBIX pecypcoB. Paspymienue mouBbl. OxpaHa MOYBEHHBIX
pecypcoB. MI3meHenue knumara.

AHTpOIIOTEHHOE BO3JICMCTBUE HA PACTUTENBHBIA U KUBOTHBIM MUp. OxpaHa
pPacCTUTEIILHOTO W >KMUBOTHOTO Mupa. OCHOBHBIE MPUHLMIBI OXPAHbl MPUPOBIL.
Kpacasie xkHuru. OcobGo oxpansembie npupoansie Ttepputopun (OOIIT).
borannyeckue cajpl U 300J10THYECKUE TTAPKU.

OCHOBHBIC TPUHIUIIBI YCTOWYMBOIO PA3BUTHUS UYEJIOBEUECTBA W MPUPOIBI.
PanvonanbHOE  MPUPOJONOJB30BAaHUE M COXpAaHEHHE  OMOJIOTMYECKOTrO
pasHooOpasust 3emiu. OOmMe 3aKOHOMEPHOCTH TJI00ABHBIX 3KOJOTHYSCKHUX
Kpu3nucoB. OCOOEHHOCTH COBPEMEHHOT'O KPU3KCA U €T0 BEPOSITHBIE TTOCIIEICTBHUS.

Pa3Butre METOJIOB MOHUTOPUHTA PA3BUTHUSI OMACHBIX TEXHOTEHHBIX
npoueccoB. CucmemHvle uccie0o8aHus nepexooa K pecypcocbepezaroujeli u
KOHKYPEHmMOCnocobHotl anepeemuke. buonozuueckoe pasnoobpasue u buopecypcoi.
Hayuonanvnvlie ungopmayuonusvie cucmemvl, obecneuusaowue O00CmMyn K
uHgopmayuu nO COCMOAHUIO OMOENbHLIX 6U008 U IKocucmem. OcHobl
9Kopeabuumayuu dKocucmem U cnocooos 060pvOLl ¢  OUONOBDPENHCOCHUIMU.
Pexoncmpyxyus mopckux u Hazemuublx 3KOCUCMEM.

JeMmoHCcTpanun



Tabmu1e! u cxembl: «3arpsi3HeHne aTMochepb», «3arps3HeHne THAPOCHEPhI,
«3arpsizHeHue nouBbly, «[lapHuKoBBIN 3hhekT», «Oco00 OXpaHsieMble MPUPOIHBIE
TEPPUTOPUMN», «MOJEenH yIpaBiIsieMOro MUpay.

OobopyznoBanue: Qororpapuu OXpaHAEMbIX PAcTEHMH M KUBOTHBIX KpacHoi
kHuru Poccutickoit @enepanuu, KpacHol KHUTH pervoHa.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BUOJIOTHU HA YPOBHE CPEJHEI'O OBIIEI'O OGPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycraHaBnuBaeT TpeOOBaHUA K PE3yJIbTaTaM OCBOCHHUSA
OOyYalOIIMMHUCS TPOrpaMM CpeIHero o01mero o0pa3oBaHUs: JUYHOCTHEIE,
METAIPEAMETHBIE U ITPEIMETHBIE.

B cTpykType TMYHOCTHBIX PE3yIbTATOB OCBOCHUS MPOrpaMMbl IO OUOJOTUH
BBIJICJICHBI CIIEAYIOUIME COCTABIIAIONINE: OCO3HAHHWE OOYYaIOIIMMUCI POCCUICKON
IpaXXJaHCKOM MJIECHTUYHOCTU — FTOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIIBHOCTH
U CaMOONpEACNCHUIO, Haluuyue Mmomusayuu K OOy4YEHUIO  OHOJIOTUH,
yeleHanpasienHoe paszeumiue BHYTPEHHHUX YOEXKICHUNW JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAJAMUIUN Pa3BUTUS OUOJOTUUECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YYAIOIUXCSl PYKOBOJCTBOBATHCS B CBOEH
JESATENbHOCTH LIEHHOCTHO-CMBICJIOBBIMU YCTAHOBKAMH, MPUCYIIUMH CHUCTEME
OMOJIOTUYECKOTO 00PA30BAHUS, HAIUYUE NPABOCO3HAHUS DKOIOTUUECKON KYJIbTYPHI,
cnocooHocmu cmagums eI U CTPOUTH )KU3HEHHBIC TJIaHBbI.

JInyHOCTHBIE pe3yJbTaThl OCBOEHUS MTPOTPAMMBI IO OUOJIOTUM JOCTUTAIOTCS B
€IUHCTBE YYEOHOM U BOCHHUTATEIBHOM JEATEIBHOCTM B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUOKYJIbTYPHBIMUA, UCTOPUUYECKUMU U JyXOBHO-
HPaBCTBEHHBIMU IICHHOCTSMHM, IPUHSATHIMA B OOIIECTBE MpaBUIaMU M HOpMaMu
MOBEJICHUSI W CHOCOOCTBYIOT IMpOIleccaM CaMOIIO3HAHUS, CAMOBOCIIUTAHUS U
CaMOpAa3BUTHUSA, PA3BUTHUS BHYTPEHHEH TMO3WLMUU JIMYHOCTH, MAaTPUOTHU3MA U
YBAXKEHHUS K 3aKOHY WM IIPABOMOPSIAKY, YEIIOBEKY TPyJa U CTapLIEMy MOKOJICHUIO,
B3aMMHOTO YBa)KCHUS, OCPEKHOTO OTHOIICHHUS K KYJbTYPHOMY HACIEIUI0 U
TPAAUIIUSAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon denepanuu, Opupoae u
OKPYKAIOIIEN CpELE.

JlnyHOCTHBIE pe3ynbTaThl OCBOCHUsI ydeOHoro mpeamera «buonorus»
JIOJDKHBI OTPaXkaTh TOTOBHOCTh M CITIOCOOHOCTH OOYYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIlMH, TO3WTHUBHBIX BHYTPEHHHUX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIECTBa, PaCIIMPEHUE >KU3HEHHOTO
ONBITA U OMbBITA JEITEIBHOCTH B MPOLECCE PEATU3alli OCHOBHBIX HAIPaBICHUHN
BOCIUTATEILHON AEATEIIbHOCTH, B TOM YUCJIE B YACTH:



1) rpa:kaIaHCcKOr0 BOCTIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO WICHAa POCCUICKOI0 OOIIECTBA;

OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX MTPaB U 00A3aHHOCTEH, yBaXKEHHE 3aKOHA
Y TIPaBOIIOPAIKA;

TOTOBHOCThH K COBMECTHOM TBOPUYECKOM JIESITEIIbHOCTH MPHU CO3JJaHUU YUEOHBIX
MPOEKTOB, PEIICHUM Yy4eOHBIX M TO3HABATEJNBHBIX 3a/lad, BBIIOJIHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

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

YMEHHUE YUYUTHIBATh B CBOUX JACHCTBUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOJICH C Pa3HBIMU YOCKICHUAMH, KYJIbTYPHBIMU LIEHHOCTSIMU U
COIIMAIbHBIM MOJIOKEHHEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOILIECCE COBMECTHOIO BBIIOJHEHHUS
y4eOHBIX, TO3HABATEIBHBIX W MCCIEAOBATEIBCKUX 3a/lady, YBaXKUTEIHLHOTO
OTHOILICHHS K MHEHHUIO OIIMOHEHTOB IMpU OOCYXJIEHUH CIOPHBIX BOIPOCOB
OHOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTApHON U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTh POCCUUCKON IpakIaHCKOW MJEHTUYHOCTH, TAaTPUOTU3MA,
YBaKEHUS K CBOEMY Hapo]ly, YyBCTBa OTBETCTBEHHOCTH miepea PonauHoii, ropapoctu
3a CBOM KpaH, CBOXO PomuHY, CBOW SI3BIK M KYJIbTYPY, HPOIUIOE W HACTOAIIEE
MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOILIEHHE K MPUPOJIHOMY HACJIEAUIO U MAMSATHUKAM IPHUPOJIBI,
TOoCTUXeHusIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuTHE OWOJOTWMH, TOHMMAaHHUS 3HAYEHHUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO 00IIeCTBa;

uaelHas yoexkIEHHOCTh, TOTOBHOCTh K CIIyXXEHHMIO M 3amute OTeuecTna,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IEHHOCTEW POCCUICKOTO HAPOJa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUECHTHUPYACH HA MOPAIHLHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIAJa B IOCTPOCHUE YCTONYHBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOLIEHHUE K CBOUM POJMUTENISAM, CO3JJaHUI0 CEMbU HA OCHOBE
OCO3HAHHOI'O TMPHUHATHS L[EHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUH C
TpaguuusaMu HaposioB Poccuu;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:



ACTETUYECKOE OTHOIICHHE K MHUPY, BKJIIOYAs 3CTETHKY ObITa, HAyYHOTO M
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIIICHUH;

MOHMMAHHUE YMOIMOHATBHOTO BO3ICHCTBHUSI )KMBOM IPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIP@KEHHMIO B Pa3HbIX BHUJAX HCKYCCTBA, CTPEMIJICHHE
MPOSIBJISITH KAYECTBA TBOPUECKOU JTMYHOCTH;

5) ¢u3nyeckoro Bocnutanusi, GopMHUPOBAHMSA KYJIbTYPbl 310POBbSl U
IMOLMOHAIBHOIO 0J1ArONOTy YU

MOHUMAaHUE U pean3alus 3J0pOBOTo U 0€30MacHOro 00pa3a KU3HH (370pOBOE
NUTaHue, COOJII0IEHNE TUTUEHUYECKUX MPABUIT U HOPM, COATaHCUPOBAHHBIN PEXKUM
3aHATHM W OTHbIXa, peryisipHas (Qu3nyueckas akKTUBHOCTb), OEpEKHOro,
OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (hU3UUYECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

MOHUMAHUE IEHHOCTH TPAaBWJI HHIMBUAYAIbHOTO M  KOJUJIEKTHBHOTO
0€30MacHOro MOBEJICHUS B CUTYAIUAX, YTPOKAIOIIUX 30POBBIO U KU3HHU JIIOJICH;

OCO3HAHUE TOCIEICTBUI U HENPHUATHUS BPEAHBIX NMPUBBIUCK (YIMOTpEOICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPY/y, OCO3HAHUE IIEHHOCTH MAacTepCTBa, TPYI0JII00HE;

TOTOBHOCTh K AKTHMBHOW JESITEIBbHOCTH TEXHOJIOTMYECKOW W COLMAIBHOM
HaIpPaBJIE€HHOCTH, CIOCOOHOCTh MHUIIMUPOBATH, MJIIAHUPOBATH U CAMOCTOSATEIHLHO
BBITIOJTHSATH TaKyIO JEATEIbHOCTD;

WHTEpEC K pa3InyHbIM cdepaMm MnpodhecCHOHAIBHON ACSATEIBHOCTH, YMEHHE
COBEpIIaTh OCO3HAHHBIK BBIOOp Oyaymied mnpodeccud #  pealnu30BBIBATH
COOCTBEHHBIC KU3HECHHBIC TIJIAHbI;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa3oBaHUIO W CaMOOOpa30BaHUIO Ha
MPOTSHKEHUN BCEU JKU3HU;

7) 3K0JI0THYECKOT0 BOCITUTAHUS:

HKOJIOTHYECKH 11eJIecO00pa3HOe OTHOIICHHUE K TPUPOAE KaK UCTOYHUKY KU3HU
Ha 3eMJie, OCHOBE €€ CYIlIECTBOBAHUSI;

MOBBIIIICHWE YPOBHS DKOJOTHMYECKOW KYyJIbTYpbl: MNPUOOpPETEHHUE OIbITa
IJJAHUPOBAHUSI TIOCTYNKOB W OIGHKM WX BO3MOXHBIX TOCJIEACTBUNA ISt
OKPYKaroIIEn Cpebl;

OCO3HAHHME TJI00aTBLHOTO XapaKTepa JKOJIOTHUECKHX MPOoOJeM W IMyTed HuX
pelieHus;

CIIOCOOHOCTH UCIOJIB30BATh MPUOOpPETaEMbIE TPU U3YUEHUU OMOJIOTMH 3HAHMS
W yMEHUS TpPU  pEHICHHH TpoOiieM, CBSA3aHHBIX C  PalMOHAIBHBIM
MPUPOOIIOIb30BaHUEeM  (COONIOACHUE  TPAaBWJI  TOBEACHHS B MPUPOJIE,
HalpaBJICHHBIX HA COXPAaHEHHWE PABHOBECUS B JKOCHUCTEMaX, OXpaHy BHJOB,
IKOCUCTEM, Orochepsl);



AKTUBHOE HENPUATHE NEUCTBUM, IPUHOCAILINX BPEI OKPYKAIOIIEW TPUPOTHON
cpelle, YMEHHE MPOTHO3UPOBATh HEOJATONPUATHBIE SKOJOTMYECKHE IMOCIEICTBHS
PEANPUHUMAEMBIX JEUCTBUI U IPEAOTBPAILATH UX;

HaJIM4HME PA3BUTOIO IKOJIOIMYECKOTO MBIIUICHHUS], YKOJIOTMYECKON KYJIbTYpHI,
OIbITa NEeATEIbHOCTH DKOJIOTMYECKOU HaIIPaBJICHHOCTH, yMEHUs
PYKOBOJCTBOBATbCA MMH B IIO3HABATEJIIbHOW, KOMMYHHMKATHBHOM M COLMAIBHOU
IIPAKTUKE, TOTOBHOCTH K YYAaCTHIO B IPAKTHUYECKOMN JEATEIBHOCTH SKOJIOTMYECKON
HaIIPaBJICHHOCTH;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

C()OPMUPOBAHHOCTb MMPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAyKU M OOIIECTBEHHON MPAaKTHUKW, OCHOBAHHOI'O Ha JHAJIOTE
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPILIECHCTBOBAHNUE S3BIKOBOW M YHUTATEJIBCKOM KYJBTYpbl Kak CpeIcTBa
B3aUMOJICUCTBUS MEXY JIFOAbMU U TIO3HAHUS MUPA;

NMOHMMaHWE chneruduKkd OWOJIOTMM KaK HAayKH, OCO3HaHUs €& poiu B
(OpMHpPOBaHUM PALMOHAIBHOTO HAYYHOT'O MBIIIJIEHUS, CO3JIaHUU IIEJIOCTHOTO
IpeACTaBICHUsT 00 OKpYXKaloleM MHpE KaK O €AUHCTBE MPUPOJIbI, YeIOBEKa U
o0miecTBa, B IMO3HAHUM HIPUPOJHBIX 3aKOHOMEPHOCTEH W pElIeHHU MpoOieM
COXpPaHEHMs IPUPOJIHOIO PAaBHOBECHS,

yOEXKIEHHOCTh B 3HAUMMOCTH OMOJIOTUU JJII COBPEMEHHOW LMBHWJIM3AIUU:
oOecrieyeHuss HOBOI'O YpPOBHS PAa3BUTUS MEAMIMHBI, CO3JIaHHE NEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pellaTh pecypcHble  MNpPOOJIEMBI  Pa3BUTHS
YeJI0BEYECTBA, TIOUCKA MyTeH BBIXOAA U3 INIOOATBHBIX 3KOJOTUYECKUX MPOOJIEM U
o0ecrieueHuss  Iepexoja K  YCTOMUMBOMY — Pa3BUTHIO,  pallMOHAJIbHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYpcOB U (POPMUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B MOJYYEHUM OWOJOTMYECKUX 3HAaHUH B LEIIX
NOBBILICHUSI OO0IIEH KyJbTypbl, €CTECTBEHHO-HAYYHOH TI'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIBHON TPaMOTHOCTH OOydaromuxcs, GopMHpyeMoit
pU U3y4YEeHUU OUOJIOTHH;

MMOHMMAHHUE CYHIHOCTU METOJOB IMO3HAHUS, HUCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM WCIIOJIb30BAaTh IMOJy4YaeMble 3HAHWUA JJIs aHaiu3a |
OOBSICHEHHMSI SIBICHUI OKPYXKAIOUIero MUpa M MPOUCXOJSAINIMX B HEM HM3MEHEHUH,
yMEHUE JieNlaTh OOOCHOBAHHBIE 3aKJIIOYEHHMS] Ha OCHOBE HAy4yHbIX (DaKTOB U
MMEIOIIMXCS JAHHBIX C LEJIbIO MOTYYEHHS JOCTOBEPHBIX BBIBOJOB;

CIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUSA IS
pelieHust npo6JieM B peabHbIX )KU3HEHHBIX CUTYalIUAX;

OCO3HAaHHWE LEHHOCTH HAYYHOM JESATEIBbHOCTH, T'OTOBHOCTH OCYIIECTBIATH
IIPOEKTHYIO U MCCIIEOBATENBCKYIO AEATEIbHOCTh MHIUBUYAIbHO U B IPYIIIIE;



TOTOBHOCTh M  CIHOCOOHOCTH K  HENPEPHIBHOMY OOpa3oBaHUIO U
caM000pa30BaHNI0, K AKTUBHOMY ITOJIYYCHHUIO HOBBIX 3HAHWW TO OHWOJIOTHH B
COOTBETCTBHH C KU3HCHHBIMH ITOTPEOHOCTSIMHU.

METANIPEJMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIe pe3yiabTaThl OCBOCHHS ydeOHOTO mpeameTa «bruomorus
BKJIFOYAIOT: 3HAYMMbIC JIT (OPMHPOBAHUS MHUPOBO33PEHUS OO0yUYAIOIIHMXCS
MEXIUCIUTUIMHAPHBIE (MEXIIPEIMETHBIE) OO0IIEHayYHbIE MOHATHSA, OTPaXKaloIlue
IEJIOCTHOCTh HAy4yHOM KapTHHBI MHUpa U CHEeUUPUKY METOJO0B TMO3HAHUS,
WCITOJIb3yeMBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, DHEPTHs, SBJICHHE, TPOIIECC,
CHUCTEMa, Hay4YHBIN (aKT, MPUHIUII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
uccien0Banue, HabJ0IeHH e, U3MEPEHUE, SKCIIEPUMEHT U JPYTHE); YHUBEPCAIbHbBIC
yuyeOHble JIeHCTBUA (IMO3HABaTEIbHbIE, KOMMYHHMKATUBHBIC, PETYJISTHUBHBIC),
obecnieunBaroniye GopmMupoBaHre (PyHKIIMOHATBHONW IPaMOTHOCTH M COIMATIBHOMN
KOMIETEHIIUU  OOYyYalolMXCs; CHOCOOHOCTh  OOYyYarolmMXCsl  UCIOJb30BaTh
OCBOCHHBIC MEKTUCITUTIIMHAPHBIC, MUPOBO33PEHUCCKIE 3HAHUS U YHUBEPCATbHBIC
y4eOHbIE IEUCTBUS B TO3HABATEIILHON U COLIUANIbHOM MPaKTHKE.

B pesynbTaTe u3yueHust OM0JIOruM Ha YPOBHE CPEHET0 001ero 0opa3oBaHusl
y oOyuaromierocsi OyayT chOpMUPOBaHbl IMO3HABATENIbHBIE YHUBEPCAJIbHbBIC
ydeOHbIE JeHCTBHS, KOMMYHUKATUBHBIC YHUBEpPCAJIbHBIC YydYeOHBIC IEHCTBUA,
PETYISTUBHBIC YHUBEPCAIIbHbBIE YUEOHbBIC JEHCTBUSA, COBMECTHAS JESTEIHLHOCTD.

MertanpenMeTHble Pe3yJbTaThl OCBOCHUSI TMPOTPAMMBI CPEIHErO OOIIEero
00pa30BaHUs JOJDKHBI OTPAXKATh:

OBaaneHue YHHUBepPCAJIbHbIMH yueOHBIMU NMo3HABATEJIbHBIMHI
NefiCTBUSIMM:

1) 6a3oBbIe JJOrHYeCKHeE IeHCTBHUS:

CaMOCTOATENLHO  (OpMyJIMpOBaTH W aKTyalIu3UpOBaTh  Mpoliemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCITIOJIB30BaTh TNMPHU OCBOCHWM 3HAHWA TPHEMBI JIOTHYECKOTO MBITUICHHS
(ananu3a, CUHTE3a, CPAaBHEHMSI, KJaccupUKaIuu, 0000IIeHNs ), paCKPbIBATh CMBICI
OMOJOTUYECKUX TOHATUM (BBIICTSATh UX XapaKTEpHbIE MPU3HAKW, YCTAHABIMBATH
CBSI3M C IPYTUMH TTOHSATHUSIMH );

OTPENCIATh 1ETU JeATECIBHOCTH, 3ajaBas TapaMeTpbl W KPUTCPUH UX
TOCTHKCHHSI, COOTHOCHUTD PE3YJIBTATHI ACATCIBHOCTH C TIOCTABICHHBIMU TETISIMU;

HCIIOJIb30BaTh OMOJIOTHYCCKHIE TOHATHUS JUI 0OBSICHEHUS (PAKTOB M SIBJICHHUM
YKUBOM MPUPOIBI;

CTPOUTH JIOTMUECKHE PACCYXICHUS (MHIYKTUBHBIC, IEAyKTHUBHBIE, TIO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEUMS] B PACCMATPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI M 3aKIIOUCHUS;



IIPUMEHSATH CXEMHO-MO/IEJIbHBIE CPEACTBA ISl TPEACTABICHUS CYILIECTBEHHBIX
CBSI3€M M OTHOIICHMH B M3y4aeMbIX OHOJOTHYECKMX OOBEKTaX, a TaKxke
IPOTUBOPEUHI PA3HOTO POJAA, BBISIBICHHBIX B Pa3IMYHbIX HHPOPMAIIMOHHBIX
VCTOYHHKAX;

pa3pabarbiBaTh IUIAaH pELIEHHs MPOOJEMBbl C YYETOM aHaJIM3a MMEIOIIUXCS
MaTepHaIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIBHOCTh, OLICHUBATh COOTBETCTBHE PE3YIbTATOB
LIEJISIM, OLICHUBATh PUCKH TIOCIIEACTBUM AESITEIBHOCTH;

KOOPAMHHUPOBATH U BIMOJIHATH paOOTY B YCIOBHUSAX PEAILHOTO, BUPTYaIbHOTO
Y KOMOWHUPOBAHHOTO B3aUMO/IEUCTBHUS;

pa3BUBaTh KPEaTUBHOE MBIIUIEHUE ITPU PEIIEHUH )KM3HEHHBIX MTPOOJIEM.

2) 6a30BbIe HCCJIeN0BATEIbCKHE ICHCTBUS:

BJIa/IETh HaBbIKAMU y4€OHO-HUCCIIEI0BATENbCKON U MPOEKTHON JESTEIBHOCTH,
HaBbIKAMHU  paspellieHuss npoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEIbHOMY IMOMCKY METO0B PEUICHUS IPAKTUYECKUX 3a7a4, IPUMEHEHUIO
pPa3IUYHBIX METOJIOB IO3HAHUS;

UCIIOJIB30BaTh PA3JIMYHbIE BUJIBI JACSATEIBHOCTH IO MOJYYEHUIO HOBOIO
3HaHUS, €ro HUHTEPIpETalUU, MPeoOpa3OBaHHUI0O M TNPUMEHEHUI0 B YYE€OHBIX
CUTyalUsiX, B TOM YHUCJIE IPU CO3JaHUH YUEOHBIX U COLUAIBHBIX IPOEKTOB;

(GbopMHpOBaTh HAYYHBI TUI MBILLJIECHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEM,
KJIFOUEBBIMU MOHATUSMU U METO/IAMH;

CTaBUTh H (OPMYIUPOBaTh COOCTBEHHBIC 3aayll B 00pa30BaTEILHOU
NEATEIbHOCTH U XKU3HEHHBIX CUTYaLHsIX;

BBISIBIIATh [IPUYMHHO-CJICACTBEHHBIE CBS3M M aKTyaJM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIOTE3Y €€ PEeIICHUs, HAXOAUTh apTyMEHTHI ISl J0Ka3aTeIbCTBAa CBOMX
YTBEPKJICHUM, 3a/1aBaTh MApaMETPbl U KPUTEPUU PEILICHHUS;

aHAIM3UPOBaTh IIOJIyYEHHBIE B XOJE PELICHHsS 3aJa4d  pe3yJIbTaThl,
KPUTUYECKH OLIEHUBATh UX JIOCTOBEPHOCTh, IPOrHO3UPOBATh U3MEHEHNE B HOBBIX
YCIIOBHUSIX;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIN OIBIT;

OCYUIECTBJISTh LEJECHANIPABICHHBIA MMOUCK TEPEHOCa CPEACTB U CIOCOOOB
JEeNUCTBUS B MPOGECCHOHANTBHYIO CPEy;

yYMETh IEPEHOCUTh 3HAHUS B MO3HABATEJIbHYI0 U MPAKTHYECKYIO O0JacTH
KU3HEIEATEeIbHOCTH;

YMETh UHTEIPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTei;

BBIJIBUTaTh HOBBIE WJEH, MpejiaraTb OPUTrMHAJIBHBIE MOAXOJbl U pPELICHUS,
CTaBUTH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTePHATUBHbBIC PELICHHUS.

3) pabora ¢ ungopmanueii:

OpPUEHTHPOBATHCS B PA3IMYHBIX UCTOYHHKAX UHPOpMALUH (TEKCTe yd4eOHOTo
nocoOus, HAy4YHO-IIOMYJIIPHOM JMTEpaTrype, OHOJOTMYECKUX CIOBapsAX U
CIpPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHeTe), aHAIM3UPOBAThH



nH()OPMAITUIO PA3TUYHBIX BUIOB U (HOPM MIPEACTABICHUS, KPUTUYECKH OIICHUBAThH
e€ IOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

(bOopMyIMpPOBATh 3aMPOCHl U MPUMEHSTH PA3TMYHBIE METOIBI MPU TIOUCKE H
otbope Ouosorudeckor mHMOpPMaIMKM, HEOOXOUMOM Il BBIIOJHEHUSI yU4eOHBIX
3ajiay;

mpUOOpEeTaTh OIBIT KCHOJIB30BAHUS HH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBATH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3INYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHUS
ounosiornyeckoi nHGopManuu (CxeMbl, rpadUKu, TUarpaMMbl, TAOJIUIIbI, PUCYHKU U
Apyroe);

UCTIONB30BaTh HAY4YHBIA S3BIK B KadecTBe CpeAcTBa mpu paboTe ¢
Ouonornyecko MHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTU4YeCKUe 3HaKU W CHUMBOJIBI, (HOpPMYJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONBb30BaTh W NPeoOpazoBhIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CpE/ICTBA
HaTJISTHOCTH;

BIAJCTh  HAaBBIKAMHM  pAcTO3HaBaHWA W 3aWTHl  WH(OpMaIuwy,
nH(OPMAIMOHHON 6€30MaCHOCTH JINYHOCTH.

OByaieHUe YHMBEPCAJIbHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

1) o0mmennme:

OCYIICCTBJIATH KOMMYHHUKAIIMH BO BceX chepax KM3HU, aKTUBHO y4aCTBOBATH
B JMAJIOTE WJIM JMCKYCCHUU TIO CYIIECTBY OOCYXIaemoil TeMbl (YMEHHE 3a/1aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEILHO BBITIOJHEHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3UIIMNA JAPYTHX y4aCTHUKOB
JMasora Wik JUCKYCCUN);

pacrmo3HaBaTh HeBepOalbHBIE CpPEACTBA OOIIEHHS, TOHMMATh 3HAYCHHE
COIMAJIBHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHUS KOH(IMKTHBIX CHUTYaIlWH,
YMETh CMSTYATh KOH(QJIMKTHI U BECTH ITEPETOBOPHI;

BJIAJCTh PA3JUYHBIMU CIIOCOOAMH OOIIEHUS W B3aMMOJICHCTBHSI, TIOHUMATh
HAMEPEHUs IPYTUX JIIOJIeH, IPOSBIIATh YBAKUTEIBHOE OTHOIICHHE K COOECETHUKY
U B KOPPEKTHOU PopMe HhopMyIupoBaTh CBOM BO3PAKECHHUS;

pa3BEPHYTO U JIOTUYHO HM3JIaraTh CBOIO TOYKY 3pPEHUS C HMCIOJb30BaHUEM
SI3BIKOBBIX CPEJICTB.

2) COBMeCTHAasl 1eSITeJIbHOCTh:

MMOHMUMAaTh M HCIIOJIL30BaTh MPEUMYINECTBA KOMAHIHONW M WHIWBHUIYaIbHOM
paboThI IPU pelIeHUU OUOJIOTHUYECKON MPOOIeMbI, 000CHOBBIBATH HEOOXOMMOCTD
MPUMEHEHUS TPYIIOBBIX (DOPM B3aMMOJICHCTBUS NP PEIICHUN YIeOHOH 3a1a4H;

BBEIOMPATh TEMATHKy M METOJbl COBMECTHBIX NEUCTBHM C yd4&TOM OOIMUX
WHTEPECOB M BO3MOKHOCTEHN Ka)KIOro YjieHa KOJUIEKTHBA,;

OpUHUMATh  1IeJIM  COBMECTHOM  JESATENbHOCTH, OpPraHU30BbIBATH U
KOOPJIUHUPOBATh ACUCTBUA NO €€ ITOCTHKEHHUIO: COCTABJISITh IUIAH JCUCTBUM,



pacrupeneniaTb poid ¢ Y4ETOM MHEHHMM YYacCTHHUKOB, OOCYXXIaTh pE3yJIbTaTbhl
COBMECTHOM padoThI;

OLICHMBATh KAYECTBO CBOETO BKJIA/Ia U KAXJI0r0 yYaCTHUKA KOMaH/Ibl B OOIIHIA
pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

Ipe/iaraTb HOBBIE NPOEKTHI, OLEHHMBAaTh HUIEU C TMO3ULUUA HOBU3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISITh IO3UTHUBHOE CTPATETMYECKOE ITOBEACHUE B PA3IUYHBIX
CUTYaIIUSIX, TPOSBIISITH TBOPUYECTBO U BOOOpaKEHUE, ObITh MHUIIMATUBHBIM.

OBJaeHne YHUBEPCAIbHBIMH PeryJSTUBHBIMHU ACHCTBUSIMM:

1) caMmoopranu3anms:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHWS JUIsl BBISBIICEHHA NpPOOJIEM U UX
pelIeHus B )KU3HEHHBIX U YUEOHBIX CUTYaIUSIX;

BbIOMpaTh Ha OCHOBE OHOJIOTMYECKUX 3HAHUI IEJIEBbIE U CMBICIOBBIE
YCTAHOBKM B CBOMX JAECHCTBHSX M MOCTYIKAaX MO OTHOILICHHWIO K JKMBOHM MPHUPOJE,
CBOEMY 3/I0POBBIO U 3/I0POBbIO OKPYKAIOIINX;

CaMOCTOATENIbHO OCYIECTBIISATh MO3HABATEIbHYIO JI€ATEIbHOCTD, BBISBIISATH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBATh COOCTBEHHBIEC 3aJlaul B 00pa30oBaTEIbHON
JEATEIIbBHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOSITENIbHO COCTABJISATh IIJIaH PELICHUS TPOOJIEMBI C YUETOM UMEIOLINXCS
pECypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOUYTCHUM;

JlaBaTh OILICHKY HOBBIM CHUTYaIIUsIM;

pacHIMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEITOYTCHHI;

JieN1aTh OCO3HAHHBIN BHIOOD, apTyMEHTHPOBATH €70, OpaTh OTBETCTBEHHOCTH 3a
pelIeHuE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CrOCOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO HIMPOKOW SPYAMIIMH B
pa3HbIX 00JIACTAX 3HAHUM, TOCTOSHHO TIOBBIIIATH CBOM OOpa3oBaTEIbHBIM U
KYJIbTYPHBIA YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTHBBI B JESATEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISM;

BIAJCTh HABBIKAMH  TIO3HABATENBHON  pedIeKCMH  KaK  OCO3HAHMS
COBEpIIAEMbIX JCHUCTBUM M MBICIUTENBHBIX MPOLECCOB, HMX pE3yJbTaTOB U
OCHOBAHMM, MCIOJIb30BaTh MPUEMBI peIeKCUU [JIs OLEHKH CUTyalluH, BbIOOpa
BEPHOTO PEIICHUS;

YMETh OILICHUBATh PUCKHM W CBOEBPEMEHHO NPUHUMATh PEIICHUS MO MX
CHU)KEHMUIO;

NpPUHUMATh MOTHBBI M apryMEHTbl APYrUX NPU aHaJIU3€ pe3yJbTaToOB
JEATEIIbHOCTH;

3) npuHsTHE CeOsl ¥ IPYTUX:

IPUHUMATH ce0sl, MTOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,



IIPUHAMATh MOTHUBBI M apryMEHTBl JPYTMX NPU AHAIU3E PE3yJbTaTOB
NEATEbHOCTH;
IPU3HABaTh CBOE MPABO U MPABO JPYIUX HA OIINOKU;
pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.
ITPEAMETHBIE PE3YJ/IBTATDBI

[IpenmeTHBIE pPE3YNIBTATBl OCBOCHHSI COJEP)KAaHHUS Y4YEOHOro MpeaMera
«buonorus» Ha yrayOJAEHHOM ypOBHE OpPUEHTHPOBAaHBI Ha obOecreueHue
npoduibHoro  oOydeHusst  oOydaromuxcss  Ouonmorud. OHHM — BKIIIOYAIOT:
cnenuuyeckue s OMOJIOTMHM Hay4YHbIE 3HAHUS, YMEHUS U CIIOCOObI ACHCTBUH 11O
OCBOEHUIO, UHTEPIPETALMN U NMpeoOpa30BaHUIO 3HAHWM, BUABI JEATEIbHOCTU I10
MOJTyYEHHUIO HOBBIX 3HAHWU M UX NMPUMEHEHHIO B Pa3IMYHBIX YYEOHBIX, a TAaKXKE B
pealbHBIX KU3HEHHBIX CUTyanusx. [IpenMeTHbie pe3ynbTaThl MPEACTABICHBI IO
rojiam U3y4eHwusl.

[TpenmeTHbIE pe3yabTaThl OCBOeHUsS yueOHoro npeamera «buonorus» B 10
KJlacce JOJKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECT€ U POJIM OHUOJIOTUU B CHUCTEME
€CTECTBCHHBIX HayK, B ()OPMHUPOBAHMU €CTECTBEHHO-HAYyYHON KapTUHBI MHpA, B
NO3HAHUM  3aKOHOB  MIPHUPOAbI M  PEIIEHHH NpoOJieM  PpaldOHAIBHOTO
IPUPOJIOTIOIB30BAHUS, O BKJIAJIE POCCUICKUX M 3apyOEKHBIX YUEHBIX B pa3BUTHE
Onooruy;

BJIAJCHUE CHUCTEMOM OHOJIOTMYECKUX 3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOIOJAraroume OWOJIOTMYECKUe TEPMUHBI M TOHSATHS (JKU3Hb, KJIETKa,
OpraHu3M, MeTado0JIu3M, TOMEOCTa3, CaMOPEryJslus, CaMOBOCIIPOU3BEICHUE,
HACJIEICTBEHHOCTh, W3MEHUYUBOCTb, POCT M PAa3BUTHUE), OMOJOTMUECKHE TEOPHUU
(xnetounas Teopus T. [lIBanna, M. Illneiinena, P. BupxoBa, XpoMocoMHas Teopusl
HacnenctBeHHocTH T. Moprana), yuenuss (H. W. BaBumoBa — o meHTpax
MHOT000pa3us U MPOUCXOKACHUS KyIbTYPHBIX PACTEHMI), 3aKOHBI (€AMHOOOpa3us
NOTOMKOB IE€PBOT0 MOKOJEHUS, PACIIEIUICHUs, YUCTOTHl T'aMEeT, HE3aBHCHMOIO
HacnenoBanuss [. MeHngens, TOMOJIOTUYECKMX PANOB B  HACJIEIACTBCHHOM
n3meHunBoctd H. M. BaBuiosa), npuHIMNIBI (KOMIIJIEMEHTAPHOCTH);

BJIQJICHHE OCHOBHBIMH METOJAMH HAy4YHOTO TO3HAHMsI, HCIIOJIb3YEeMbIX B
OMOJIOTMUECKUX HCCIIEIOBAaHUSAX JKUBBIX OOBEKTOB (OMHCaHHE, H3MEPEHUE,
HaOJIOICHNUE, DKCTICPUMEHT);

YMEHHE BBIACIATH CYIICCTBEHHBIC TIPU3HAKN: BUPYCOB, KJIETOK MPOKAPUOT U
DYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPTraHW3MOB, B TOM YHCIIE
OakTepuil, rpuOOB, pacTEHUH, )KUBOTHBIX U Y€JIOBEKa, CTPOCHHUSI OPTraHOB M CUCTEM
OpPraHOB pAacTEHUl, >XUBOTHBIX, YEJIOBEKa, MPOIECCOB >KU3HEACATEIHLHOCTH,
IPOTEKAIOIIUX B OpraHU3Max PAacTEHUH, KUBOTHBIX M YEJIOBEKa, OMOIOTHUECKHUX
MPOIIECCOB: OOMEHa BeliecTB (MeTad0IM3M), MPEBPAIICHHUS YHEPTUH, OPOKEHUS,
aBTOTPO(HOr0 U rerepoTpoHOrO TUIOB MUTAHUS, (OTOCUHTE3a U XEMOCHHTE3A,



MUTO3a, ME€I03a, TaMeToreHes3a, SMOpHUOreHes3a, nMoCTIMOPHOHATILHOTO Pa3BUTHA,
pPa3MHOXEHUS,  MHAMBUAYAJBHOTO  pa3BUTHA  oOpraHu3ma  (OHTOreHe3a),
B3aMMOJIEUCTBHS T€HOB, T€TEPO3UCA, UCKYCCTBEHHOIO 0TOOPA;

YMEHUE YCTaHABIMBATh B3aMMOCBS3M MEXIY OpPraHOMJAMH KIETKH U HX
GyHKUUSIMH, CTPOCHHEM KJIETOK pa3HBIX TKaHEWM M UX (QYHKUUSIMH, MEXKITY
opraHamMy M CHCTEMaMu OpPraHOB Yy pPAacTeHUH, >KMBOTHBIX M 4YEJIOBEKa U HX
GYHKIUSAME, MEXAYy CHCTEMaMH OPraHOB M HMX (PYHKIMSIMH, MEXIy >TalmaMmu
oOMEeHa BEIIEeCTB, ATaraMi KJIETOYHOTO IIUKJIA U KU3HEHHBIX LIUKJIOB OPTaHU3MOB,
TanaMu 3MOpPUOHAIBHOIO Pa3BUTHs, T€HOTUNOM U (EHOTHIOM, (DEHOTUIIOM H
dhakTopamMu cpeibl OOMTaHUS;

YMEHUE BBISBIATh OTIMYHUTENIbHBIE NMPU3HAKU JKUBBIX CHUCTEM, B TOM YHUCIE
pacTeHu, )KUBOTHBIX U YEJIOBEKA;

YMEHHE HCIOJb30BaTh COOTBETCTBYIOIME AapryMEHThI, OHOJIOTHYECKYIO
TEPMHUHOJIOTHIO M CHMBOJIMKY JUIS JOKa3aTeIbCTBA POJCTBA OPraHU3MOB PA3HBIX
CUCTEMATUYECKUX TPYIIII;

yYMEHUE pelaTb OMOJIOTUYECKUE 3aa4, BBIABISTh IPUUUHHO-CIIEICTBEHHbIE
CBSI3U MEXJIY UCCIEAYEMBIMU OMOJOTMYECKUMH MPOLECCAMU U SBJICHUSIMHU, J1€J1aTh
BBIBO/IBI M IPOTHO3BI HA OCHOBAHUU TIOJyYE€HHBIX PE3YJIbTaTOB;

YMEHHE BBINOIHATH J1a0OpAaTOPHBIE M NPAKTHUECKHUE padOThl, COOIIOAATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JJaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUIaTh THUIIOTE3bl, MPOBEPSITh HX SKCIEPUMEHTAIbHBIMU
cpeacTBaMH, (GOopMyIupys LeJdb HCCIEJOBAHMS, AaHAJIU3UPOBATH IOJyYECHHBIE
pe3yJIbTaThl U A€NaTh BBIBOJBL;

YMEHUE Y4YaCTBOBaTh B y4e€OHO-UCCIIEIOBATEILCKOW paboTe Mo OMOJIOTHH,
HKOJIOTUU W MEJULHMHE, NMPOBOJAUMON Ha 0a3e IIKOJIbHBIX HAy4YHBIX OOIIECTB, U
nyOJMYHO  TOPEACTaBIATH  NOJIYYEHHBbIE  PE3yJbTaTbl HAa  YYEHHYECKHX
KOH(DepeHusX;

YMEHUE OLICHHBATh JTUYECKHE aCIEKThl COBPEMEHHBIX MCCIIEJOBAaHUN B
00JacTH OMOJIOTUN U MEAULIMHBI (KIIOHUPOBAHHUE, UICKYCCTBEHHOE OTUIO0TBOPEHUE,
HaIpaBJIeHHOE U3MEHEHUE TeHOMA U CO3/JaHUE TPAHCTEHHBIX OPraHU3MOB);

YMEHHUE OCYIECTBIATh OCO3HAHHBIA BBIOOp Oyayuied mpodeccuoHalIbHON
JESITEIBHOCTH B 00JIaCTH OMOJIOTMH, MEAMILIMHBI, OMOTEXHOJOTHH, BEeTEpUHAPUH,
CEJIbCKOI'O XO34KCTBa, MUILIEBON MPOMBIIIIIEHHOCTH, YIIyOJIaTh MO3HABATENIbHBIHI
WHTEpEC, HANPaBJICHHBI HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOLIEH Mpodeccuu u
NPOJOJDKEHHE OMOJOTMYecKoro oOpa3oBaHMs B OpPraHU3alMsIX  CPEAHEro
PO eCCHOHATLHOTO U BHICIIETO 00pa30BaHUAI.

[TpenmeTHbIe pe3yabTaThl OCBOEHUS yueOHoro npeamera «buomorus» B 11
Kjlacce JOJDKHBI OTPaXKaTh:

cOPMHUPOBAHHOCTh 3HAHUW O MECT€ W pPOJM OHOJIOTMM B CHCTEME
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHMM COBPEMEHHOM €CTECTBEHHO-HAyYHOU
KApTUHBl MHpA, B IIO3HAHUHM 3aKOHOB HPHUPOABI M PELICHUH 3SKOJIOTUYECKUX



npoOJieM dYelnoBeuecTBa, a TakKe B PEIICHWH BOIMPOCOB PAIMOHAIBLHOTO
MPUPOOIIOIL30BaHUS, U B ()OPMUPOBAHUH IICHHOCTHOTO OTHOIICHHS K TIPUPOJIE,
OOIIIECTBY, YEIOBEKY, O BKJIAJEC POCCHICKUX M 3apyOeKHBIX yUEHBIX-OHOJIOTOB B
pa3BuTHE OMOJIOTUY;

YMEHHUE BIAJIETh CUCTEMOM OMOJIOTMYECKHX 3HAHUN, KOTOpas BKIIOYAET
ONpENeNICHUs] M TOHUMAHHUE CYLIHOCTA OCHOBOIIOJATaloUMX ONOJOTMYECKUX
TEPMHHOB W TOHATUN (BHI, 3KOocucTeMa, Ouocdepa), OMOIOTUYECKUE TEOPUU
(aBomonionHas teopust Y. JlapBuHa, CHHTETUYECKAs TEOPHs SBOJIIOLIMH), YUCHHUS
(A. H. CesepiioBa — 0 nyTsX 1 HampasieHusx sBomtonuu, B.M. BepHaackoro — o
ouocdepe), 3akoHbl (TeHeTHdyeckoro paBHoBecus [[x. Xapau u B. BaiinGepra,
3apopsiieBoro cxojacrea K. M. boapa), mpaBuna (mMunumyma FO. JluOuxa,
HKOJIOTMYECKON THUpaMuibl IHEpPTuM), rumnotres3bl (runoreza «vupa PHK» V.
['un6epra);

YMEHHE  BJIQJAETh  OCHOBHBIMH  METOJIaMHM  HAy4YHOrO  IO3HAHMA,
UCIIOJIb3YEMbIMHU B OMOJIOTHYECKUX UCCIIEIOBAHUSAX KUBBIX O0OBEKTOB U SKOCHUCTEM
(omucanue, u3MepeHue, HaOMIOJEHUE, SKCIEPUMEHT), CIOCOOaMU BBISBIICHUS U
OIICHKH aHTPOIOTE€HHBIX U3MEHEHUH B MIPUPO/IE;

YMEHUE BBIJEIATh CYIIECTBEHHBIE NPHU3HAKH: BHJIOB, OHOTEOIEHO30B,
IKOCUCTEM U Ouocdepbl, CTAOMIU3UPYIOLIETO, ABMXKYIIETO M Pa3pbIBAIOIIETO
€CTEeCTBEHHOTO 0TOOPa, aJIIONATPUUECKOTO U CUMIIATPUUYECKOTO BU000pa30BaHMUs,
BIIMSHUSL ~ JBMXKYIIMX  CHJl  DBOJIIOIMM  HAa  TEHO(POHA  TOMYJISIUH,
MPUCTIOCOOJICHHOCTH OPTraHU3MOB K cpejie OOWTaHMs, YepeOBaHUSl HAIPaBICHUMN
ABOJIIOLIMH, KPYTOBOPOTA BEUIECTB U MOTOKA SHEPTUU B SKOCUCTEMAX;

YMEHHE YCTaHAaBJIMBaTh B3aMMOCBA3M MEXAY IPOLECCAMU 3SBOJIOLNH,
JBIDKYIIMMHA CUJIAMH aHTPOIMOreHe3a, KOMIIOHEHTaMHU Pa3IMYHbIX SKOCUCTEM U
MPUCIIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHHE  BBISIBISATH  OTJIMYUTENbHBIE  MPU3HAKKM  JKUBBIX  CHUCTEM,
MIPUCIIOCOOJICHHOCTh BUJIOB K Cpelie OOWTaHWs, aOMOTHYECKUX W OMOTHYCCKHX
KOMIIOHEHTOB  DKOCHUCTEM, B3aWMOCBSI3€M  OpPraHM3MOB B  COOOIIECTBaX,
AHTPONOTEHHBIX U3BMEHEHUM B DKOCUCTEMAX CBOEU MECTHOCTH;

YMEHHUE HCIO0JIb30BaTh COOTBETCTBYIOIIME AapTyMEHThI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO U CUMBOJIMKY JUIsl I0KQ3aTeJIbCTBA POJCTBA OPTaHU3MOB PA3HBIX
CUCTEMATUYECKUX TPYIII, B3aUMOCBS3U OPTaHU3MOB U CPe/lbl OOUTAHUS, CAMHCTBA
YeJIOBEYECKUX pPac, HEOOXOJAMMOCTH COXpaHEHUs] MHOrooOpasusi BHJIOB U
HKOCHUCTEM KaK yCJIOBHS COCYIIIECTBOBAHUS MIPUPOILI U UEJIOBEUECTBA;

yMEHUE peniaTh OMOJIOTUYECKUE 3aa9U, BHISBISITH TPUUUMHHO-CIICICTBCHHBIC
CBSI3U MEXKTY UCCIICTYEMBIMU OMOJOTUYECKUMH MPOIIECCAMU U SIBIICHUSMH, JIEaTh
BBIBO/IbI M IPOTHO3bI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTATOB;

YMEHUE BBIMOJIHATh JIA0OPATOPHbIE M MPaKTUYECKUE padOThl, COOIOATH
npaBuiia Mpy padboTe ¢ ydeOHBIM U JJaOOpaTOPHBIM 000PYI0BAHUEM;



YMEHHE BBIJBUTaTh TUIIOTE3bl, MPOBEPATh HX HAKCIEPUMEHTAIBHBIMU
cpeacTBamMu, (GOopMyIupys Leidb HCCIEIOBAHMS, AaHAJU3UPOBATH IOJIYYCHHBIC
pe3yNbTaThl U NaTh BBIBOJBL;

YMEHHME y4acTBOBaThb B y4eOHO-MCCIENOBATENbCKOW paboTe mo OHOJoruw,
HKOJIOTUM U MEIUIIMHE, MPOBOJMMON Ha 0a3e IIKOJIBbHBIX HAYYHBIX OOILECTB, U
nyOdMYHO  TPEACTABIATh  MOJYYEHHBIE  PE3yNbTaThl HAa  YYECHHYECKHX
KOH(EpEeHIINSIX;

YMEHHE OLIEHUBATh TUIIOTE3bl U TEOPUH O MPOUCXOKJICHUU KU3HU, YEIIOBEKA
U UYEJOBEUYECKUX pac, O NMPUYMHAX, MOCIEACTBUAX U CIOCO0aX MPeroTBPALLECHUS
ri100aJpHBIX U3MEHEHUH B Ouocdepe;

YMEHUE OCYIECTBIISATh OCO3HAHHBIA BBIOOp Oyaymieil mpodeccuoHaTbHON
JESITEIbHOCTH B 001aCT OMOJIOTUH, YKOJIOTUH, TIPUPOIOTIONH30BAHHS, METUIIUHBL,
OMOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPUHU, CEJIBCKOIO XO3AHCTBA, MUILEBOU
IPOMBIIIIEHHOCTH, YIVIYOJIATh I103HABATEIbHBIM MHTEPEC, HANpPaABICHHBIA Ha
OCO3HAaHHBIM  BBIOOP  COOTBETCTBYIOIIEW mpodeccun U MPOJOIDKEHHUE
OMOIOTHUECKOTO 00pa30BaHusl B OPTaHM3AIMIX CPEAHETO MPOGECCHOHATBLHOTO H
BBICIIIETO 00Opa30BaHUsI.

TEMATHUYECKOE IINTAHUPOBAHHUE
10 KUIACC

KoanuectBo yacos DJIeKTPOHHbIE

Ne HawmmenoBanme
(uudpossbie)

n/ pasgeaoBuTeM Bceer KontpoabHbl IIpakTHyecku

o0pa3oBaTe/ibHbIE
n NPorpamMmbl 0 e padoThl e padoThl
pecypcsl
buonorus xak
1 1 0 0
Hayka
JKuBBIE cCUCTEMEI
2 2 0 0
Y UX U3y4CHUE
3 Buonorus kietku 2 0 0.5
Xumuyeckas bubmuoreka [{OK
4 OpraHu3aIysa 10 1 1 https://m.edsoo0.ru/7f41336
KIIETKH 8 http://school-

collection.edu.ru/).

Crpoenue u

5 8 0 2 http://ebio.ru/
(yHKITHH KICTKH http://bio.1september.ru/uro
ObMeH Berrects k/ http://djvu-inf.narod.ru/
6 1 NIPEBPAICHUC 9 1 1 http://biology.ru/index.php
3HepFI/II/I B KJICTKC
Hacnencreennas
7 nHpopManus u 9 0 05

peanusanus e€ B
KJIETKE
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Ku3ueHublit
LIUKJI KJIETKHA
Crtpoenue u

9 byHKIIUN 17 0 1.5
OpPraHHU3MOB

Pa3smHoxenue u
10 pa3BUTHE 8 1 1.5
OpraHU3MOB

T'enetruka —
HayKa o
HaCJIEICTBEHHOCT
11
HHUu
HN3MCHYHNBOCTHU

OpraHu3mMoB

3aKOHOMEPHOCTH
12 HACJIEICTBEHHOCT 10 0 1
u

13 3aKOHOMEPHOCTH
A3MEHYUBOCTH
I'eneTnka

14 3 0 0.5
YeJIoBeKa

15 Cenexuus 4 0 1
OpPraHHU3MOB

buorexHonorus
16 W CHHTETHYEeCKas 4 1 0
OnoJIoTHs
17 PesepBHOE Bpems 1 0 0
OBIIEE
KOJIMYECTBO
YACOBIIO
I[TPOI'PAMME

102 5 13.5




11 KJIACC

KoauuecTBO 4acoB

N2 HaumenoBaHue
n/ pasgenoBuTteM  Bcer KoHTpoabH
n  [porpaMmmsl 0 ble padoThbI

3apoxaeHue u
pasBuTHE
1 SBOIIOLIMOHHBIX 4 0
IIPEJICTABICHHI B
OHOJIOrUH

[MpakTnyeck
ue padboThbl

Mukpo3BOIOIHAS
U €€ pe3yJIbTaThbl

MaxkpoaBontonus
U €€ pe3yabTarThl

[Ipoucxoxnenue
4 U pa3BUTHE 15 0
JKM3HHU Ha 3emiie

1.5

[IpoucxoxaeHue
5 YyeJIOBEKa — 10 1
AHTPOIIOT€HE3
DKOnorust —
Hayka o
B3aMMOOTHOIIICHH!
SIX OPraHU3MOB U
HaJIOPTraHU3MEHH
BIX CHUCTEM C
OKpY’KaIOIIEeH
cpenou

0.5

Opranusmsl 1
cpena oouTaHus
JKOJIOTHS BUIIOB
Y TOMYJSAIHAN
IKOJIOTHSI
COOOIIIECTB.
DKOIOrHYecKHue
CHCTEMBI

1.5

0.5

0.5

Buocdepa —
10 riobanpHas 6 0
3KOCHCTEMA

UYenoek u
11 OKpY’KaroIast 6 0
cpena

12 PesepBHOE Bpems S) 1

DJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

bu6mmoreka [JOK
https://m.edsoo.ru/7f413368

http://school-
collection.edu.ru/).

http://ebio.ru/
http://bio.1september.ru/ur
ok/
http://djvu-inf.narod.ru/
http://biology.ru/index.php
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OBILIEE
KOJIMYECTBO
YACOB I10
[TIPOTPAMME

99 7 7.5

IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KonuyectBo yacos DJIEeKTPOHHbBIE
Ne Jara P
Konrpoas IIpakTunuyec uudposbie
n/ Tema ypoka Bce HU3Yy4YeH
HbIe KHne oOpa3oBaTeJibHbIE
n ro us
padoThI padoThI pecypchl
buoinorus kak
KOMILUIEKCHast
HayKa ¥ KaK 4acTb 1 0 0
COBPEMEHHOT0
oOmecTBa
Kusie cuctembl
. 1 0 0
U UX CBOICTBa
YpoBHeBas
OpraHu3aIus 1 0 0
JKUBBIX CUCTEM
Hcropus
OTKPBITUSA U bubanoreka HOK
M3ydYeHHs KICTKH. 1 0 0 https://m.edsoo.ru/7f41
Kerounas 3368 http://school-
Teopus coIIectlo_n.edu.ru/).
M http://ebio.ru/
€TOJBI

http://bio.1september.r
u/urok/ http://djvu-
inf.narod.ru/

http://biology.ru/index.
IIpakTHueckas php

MOJIEKYJIIPHON U

KJIETOYHOU
OHMOJIOTHNH.

pabora
«M3yuenune
METO/I0B
KJIETOYHOU
Oouosoruun
(xpomarorpadus,
anexTpodopes,
nuddepeHnranbH
oe
HEHTPUPYTUPOBAH
ue, [1LP)»
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XUMHYeCKUi
COCTaB KJICTKU
MuHepanbHbie
BCIICCTBA KJICTKH,
UX OHoJIOruyecKas
poJib

Opranuueckue
BEIIIECTBA KJIETKU
— Oenku.
JlaGopatopHas
pabora
«O06HapyxeHHe
0enKoB ¢
MOMOIIBIO
KaueCTBEHHBIX
peakuii»

0.5

10

CBoiicTBa,
KJIacCU(pUKALUS U
¢yHKIMN O6eIKOB
Opranunueckue
BEIICCTBA KIICTKH
— YTIEBOJIBI

11

Oprannueckue
BEILIECTBA KIETKU
— JTUTHUIBI

12

13

Hyxnennosbie
kucnotsl. [JHK n
PHK.
JlaboparopHas
pabora
«HccnenoBanne
HYKJICMHOBBIX
KHCIIOT,
BBIJICJIEHHBIX U3
KJIETOK
Pa3IUYHBIX
OpPraHU3MOBY
Ctpoenue u
bynakun ATO.
HApyrue
HyKJ1eo3uaTpudoc
dater (HTD)

0.5

14

CekBeHUpPOBAHHE
JHK. Metoapl
T€HOMUKH,




15

TPAHCKPUIITOMHUKH
, IPOTEOMUKU
Metonrl
CTPYKTYPHOU
OuoJorun

16

Tune! KIE€TOK.
[Tpokapuornuecka
s KJIeTKa

17

18

19

20

Ctpoenue
AYKapUOTHUYECKOMN
KJIETKH.
IIpakTrueckas
pabora
«3yuenne
CBOICTB
KJIETOYHOU
MeMOpaHb»
IToBepXHOCTHBII
anmnapar KJIeTKU
OnHOMEMOpaHHBI
€ OpraHoM 1bl
KJIETKH.
IIpaxTrueckas
pabota
«M3yyenune
JIBUKEHUS
LUTOIJIa3MbI B
PacCTUTENBHBIX
KJIETKax»
ITomyaBTOHOMHBIE
OpraHOM/IbI
KJIETKH:
MUTOXOH/JIPHH,
MJIaCTHU/IBL.
JlaboparopHas
paborta
«Hccnenosanue
1a3MoJInu3a U
JEIUIa3MOJIn3a B
PacCTUTENbHBIX
KJIETKaxX»

0.5

0.5

0.5

21

HememOpannsie
OPTaHOU/IBI
KJIETKH

bu6mmoreka [IOK

https://m.edsoo.ru/7f41

3368 http://school-
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22

23

24

25

Crpoenue u
byHkuum sapa
CpaBHUTENIbHAS
XapaKTePUCTHKA
KJIETOK DYKapHOT.
JlaGopaTopHas
pabora
«3yuenne
CTPOECHUS KJIETOK
Pa3ITUYHBIX
OpPTaHU3MOBY
AccuMmisnus u
TUCCUMPITSINS —
JIBE CTOPOHBI
MeTabonu3ma.
Tunsl oOMeHa
BEIIIECTB.
DepMEeHTaTUBHBIN
XapakTep peaKuuii
KJIETOYHOTO
MeTaboIM3Ma.
JlaGopatopHas
pabota
«M3yyenune
(bepMEeHTaTUBHOTO
pacierieHus
MepOKCH/Ia
BOJIOpOJIA B
PaCTHTEILHBIX U
YKUBOTHBIX
KIIETKaX»

0.5

0.5

26

27

benku-
aKTUBATOPbI U
6enku-
UHTHOUTOPBI
ABTOTpOGHBIH
TUI oOMeHa
BEIIECTB

28

dorocunTes

29

XeMOCHHTE3.
JlaGopatopHas
pabora
«CpaBHeHue
IIPOIIECCOB

0.5

collection.edu.ru/).
http://ebio.ru/
http://bio.1september.r
u/urok/ http://djvu-
inf.narod.ru/
http://biology.ru/index.

php
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30

dbotocuHTE3a U
XEMOCHHTE3a»
AmnaspoOHbIe
Opranu3mbl. Buasl
OpOXKeHUSI.

31

32

33

34

AspoOHbIe
OpraHU3MBI.
Oranbl
SHEPreTUIeCKOro
oOMeHa

OHeprus
MeMOpaHHOTO
rpajiueHTa
npoToHOB. CHuHTE3
AT®: pabora
npoToHHOU AT®-
CUHTA3BI

Peakiun
MaTPUYHOTO
CHHTE3a
Tpanckpunuus —
MaTpUYHBIN
cunrte3 PHK

35

Tpanciauus u e€
JTaIbl

36

37

KoaupoBanue
AMHHOKHCIIOT.
Ponw pubocom B
OnocuHTe3e OeKa
Opranu3zanus
reHoMa y
MPOKAPUOT U
DYKapuoT

38

39

MonexynspHbie
MEXaHU3MBbI
JKCIIPECCUH T€HOB
y 9yKapHoT
Bupycer —
BHEKJIETOUHBIE
(bOopMBI )KU3HU U
o0nuraTHble
HapasuThl.
[IpakTnueckas
pabota

0.5




40

«Co3pnanue
MOJICJIA BUPYCa»
Bupycusie
3a00JIeBaHUS
YeJI0BeKa,
YKUBOTHBIX,
pacTeHuit

41

42

43

HanotexHonoruu
B OMOJIOTHH U
MCIULIMHE
JKu3HeHHBIN ITKIT
KJICTKU
MartpuuHslii
cunte3 JIHK

44

XPOMOCOMBI.
JlaGopaTopHas
pabora
«M3yuenue
XpPOMOCOM Ha
TOTOBBIX
MUKpoIpenaparax
»

0.5

45

JleneHue KIeTKH
— MHTO3

bu6mmoreka [JOK
https://m.edsoo.ru/7f41
3368 http://school-

46

47

Turbl KIETOK.
Kapuokunes u
[IUTOKHHE3.
JlaboparopHas
paborta
«Habmronenune
MHUTO3a B KJIETKax
KOHYMKA KOpeIIKa
JyKa (Ha TOTOBBIX
MUKpoIIpenaparax
»

Perymsmus
YKU3HEHHOTO
LUKJIA KJIETOK

0.5

48

Opranusm Kak
€IMHOE LENI0E

49

TkaHu pacTeHUN.
JlaGopatopHas
pabota
«3yuenne
TKaHEW pacTeHUN»

0.5

collection.edu.ru/).
http://ebio.ru/
http://bio.1september.r
u/urok/ http://djvu-
inf.narod.ru/
http://biology.ru/index.

php
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50

TkaHU KUBOTHBIX
Y YeJIoBeKa.
JlaGopatopHas
pabora
«M3yyenue
TKaHeH
JKUBOTHBIX)

0.5

51

Opransl.
Cucremsl
OpraHoB.
JlaGopatopHas
pabora
«M3yuenue
OpraHoB
I[BETKOBOTO
pacTeHus»

0.5

52

53

54

Ornopa tena
OpraHU3MOB
JBr>xeHue
OpraHU3MOB
IIutanue
OpraHU3MOB

55

56

ITuranue
MMO3BOHOYHBIX
JKUBOTHBIX.
IInmeBapurenpHa
sl CHCTeMa
YeIoBeKa
Hprxanue
OpraHU3MOB

57

58

59

Jlpixanue
IIO3BOHOYHBIX
JKUBOTHBIX U
4eJIoBeKa
Tpancnopt
BEILECTB Y
OpraHU3MOB
KpoBeHocHas
cucreMa
IIO3BOHOYHBIX
JKUBOTHBIX U
YeJI0BEKa

60

Boinenenue y
OpraHU3MOB




61

62

63

3amura y
OpraHU3MOB
NmmyHHas
CUCTEMA YEJIOBEKa
Paznpaxumocts u
peryssanus y
OpPraHU3MOB

64

I'ymopanbHas
perynsiuus u
SHIOKPUHHAS
cucrema
JKUBOTHBIX U
YyeJioBeKa

65

DopmbI
Pa3MHOKEHUS
OpraHu3MOB

66
67

68

ITonosoe
pa3MHOXKEHHE
Meiios
I'amerorenes.
O6pa3zoBanue u
pa3BUTHE
IIOJIOBBIX KJIETOK.
JlaGopatopHas
pabota
«M3yyenune
CTpOECHUS
MOJIOBBIX KJIETOK
Ha TOTOBBIX
MUKpoIpenaparax
»

bu6mmoreka [IOK
https://m.edsoo.ru/7f41
3368 http://school-
collection.edu.ru/).
http://ebio.ru/
http://bio.1september.r
0.5 u/urok/ http://djvu-
inf.narod.ru/
http://biology.ru/index.

php

69

70

NuausunyansHoe
pa3BUTHE
OpraHU3MOB —
OHTOT'CHE3
3akiaaka OpraHoB
¥ TKaHeH n3
3apOABIIIEBBIX
JINCTKOB

71

Pocrt u passurtue
JKUBOTHBIX.
JlaboparopHas
pabota
«Bp1sBnEHNE
MIPU3HAKOB

0.5
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72

CXOJICTBA
3apoblIIeh
MMO3BOHOYHBIX
KUBOTHBIX)
PazmHoxenue u
pa3BUTHE
pacTeHuil.
JlaGopaTopHas
pabora
«CtpoeHue
OpraHoB
Pa3MHOXKEHHUS
BBICIIIUX
pacTeHui»

0.5

73

74

75

Uctopus
CTAHOBJICHUS U
pa3BUTHS
TeHETUKHU KaK
HaYKH
OcHoBHbIE
TIOHATHUS U
CHUMBOJIBI
TeHETHKU.
JlaGopatopHas
pabota
«Jpo3odumna kak
00BEeKT
TeHETUIECKUX
HCCIICIOBAHUI
3aKOHOMEPHOCTH
HacJeI0BaHMs
NPU3HAKOB.
Monorubpuanoe
CKpelBaHHE.
[TpakTnueckas
paborta
"N3yuenne
pe3yabTaToOB
MOHOTUOPHUIHOTO
CKpEIBaHUS Y
npo3o¢uisr"

0.5

0.5

76

Ilutonoruueckue
OCHOBBI
MOHOTHOPHUIHOTO
CKpEITUBaHUS




7

78

AHanu3upyroliee
CKpEIlMBaHHUE.
Henomnnoe
JOMUHUPOBAHHE
Jurubpunnoe
CKpEIlMBaHHUE.
[IpakTnueckas
pabora
«3yuenne
pe3yJIbTaToB
JTUTUOPUIHOTO
CKpELINBAHUS Y
TPO30(HITBI»

0.5

79

80

81

[{utonornyeckue
OCHOBBI
JUTHOPUTHOTO
CKpCIIBAHHS
Cuennennoe
HACJICJIOBaHHE
MIPU3HAKOB
XpoMocoMHast
Teopus
HACJIEJICTBEHHOCT
u

82

I'eneTuka nona

83

84

85

86

I'enoTun kxak
1IeJIOCTHAS
cucrema
T'enernueckuii
KOHTPOJIb
pa3sBUTHSA
pacTeHul,
J)KMBOTHBIX M
YyeJIoBeKa
HN3MeHINBOCTH
MpU3HAKOB. Buibl
H3MEHYHUBOCTH
Monuduxamonx
asi U3MEHUYMBOCTD

87

Bapuaunonsslit
psaau
BapuallMOHHAs
KpuBasi.
JlaGopaTopHas
pabota

0.5

bu6mmoreka [IOK

https://m.edsoo.ru/7f41

3368 http://school-
collection.edu.ru/).

http://ebio.ru/

http://bio.1september.r

u/urok/ http://djvu-
inf.narod.ru/

http://biology.ru/index.

php
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88

«ccnenopanue
3aKOHOMEPHOCTEN
MOIU(HUKAITTOHHO
W U3MEHYHUBOCTH.
[TocTpoenue
BapUAIMOHHOTO
pana u
BapHUAI[MOHHON
KpUBO»
I'enoTunuyeckas
M3MCHYUBOCTb.
Komb6unarusnas
W3MEHYUBOCTD

89

MyraunonHas
W3MEHYHBOCTb.
[IpakTuueckas
pabota «MyTtauuu
y npo3oduiier (Ha
TOTOBBIX
MHUKpOIIpenaparax

)»

0.5

90

91

3aKOHOMEPHOCTH
MYTallMOHHOTO
nporiecca.
ONUTreHeTHKa u
SMUTEHOMUKA
I'enetnka
YeNoBeKa.
IIpakTrueckas
pabora
«CocraBneHue u
aHam3
POAOCIIOBHOM

0.5

92

93

MeTtoip1
MEIUITTHCKOHN
T€HETHKHU
3HaueHne
MEIUITTHCKOHN
T€HETUKHU B
MpeI0TBpaAlICHUU
U JICYCHUU
T€HETHYSCKUX
3a00JIeBaHUI
JenoBeKa




94

95

96

97

OcHoBHbIE
MOHSATHUSA
CEJIEKLIUH.
JlaboparopHas
pabora
«3yuenue
COpPTOB
KYJIbTYPHBIX
pacTeHuil U MOpo/1
JIOMAITHUX
YKUBOTHBIX)
Metonrnl
CEJIEKLIHOHHOMN
paboTHI.
JlaGopaTopHas
pabora
«3yuenne
METO/I0B
CEJIEKIINU
pacTeHuin»
Joctrxenus
CEJIEKLINH
pacTeHui U
JKUBOTHBIX.
IIpaxTHueckas
pabota
«ITpuBuBKa
pacTeHuin»
CoxpaHenue,
U3y4EHUE U
HCIIOJIb30BaHUE
TE€HETUYECKUX

pecypcoB

0.5

0.5

98

buorexnonorus
KaK HayKa 1
oTpacib
MIPOU3BOJACTBA.
[TpakTnueckas
pabora
«M3yuenune
00BEKTOB
OHMOTEXHOJIIOTHH

0.5

99

OcCHOBHEBIE
HaIpaBJICHUS




CUHTETUYCCKOMN

OHOJIOTHHI

XpOoMOCOMHas 1
100

reHHas
WUHKEHEPUs

Meaunuackue

101
OHOTEXHOJIOT MU

Pe3epBHBIii ypOK.

[ToBTOpEHME,
102 o06006mienne,
cUcTeMaTu3aIus
3HAHU
OBIIEE
KOJIMYECTBO
YACOB IIO

I[TPOTPAMME

11 KJIACC

n/ Tema ypoka

OBOIOIUOHHAS
1 teopus Y.
JapBuHa

102 5

KoJsnuyecTBo 4acoB

KonrpoJuan
Bce P

ro

Hble
padoThI

135

IIpakTHyec
KHe
padoThI

Jlara
U3y4eH
us

JIBUOKyIIHE CUTIBI
2 9BOJIIOLIUY BUJIOB
o Y. Jlapsuny

bopsba 3a
CYILIECTBOBAHUE,
3 €CTCCTBEHHBIN U
WCKYCCTBEHHBIIN
otbop
dopmMupoBaHue
CUHTETUYECKOU
TEOpUHU
3BOJIIOLUU

OTansl
9BOJIIOIMOHHOTO
mporiecca:
MHUKPO3BOJTIOIUS
u
MaKpO3BOJIOIHS

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypcbl
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[Momynsauus —
37eMeHTapHast
eIUHHIIA
SBOJIIOLUU
3akoH
FeHETUYECKOr 0
paBHOBecust JIk.
Xapnau, B.
Baitn6epra.
Jlaboparopuast 1
pabora

«BruIsaBiaeHue
W3MCHUUBOCTH Y
0co0el OIHOTO

BHIA»

0.5

DneMeHTapHbIe
(hakTOophI 1
9BOJIIOLIMU

Dddexr

OCHOBATEJIL.

Db ekt 1
OyTBUIOYHOTO
TOPJIBILIKA

10

11

Murparnuu.

Nzonsuu

TTOMYJISILIVIN: 1
reorpaguyeckas,
OuoJoruyeckas
EcrecTBeHHBIN

otbop —
HaIpaBJIAOMINANA 1

daxTop
HBOJIIOLIH

12

13

[TonoBoit oT60p 1
[IpucnocoGnenn

OCTh OPTaHU3MOB

KaK pe3yibTaT
MUKPOIBOJFOIHH

. JJaboparopHas
pabora 1
«M3yuenue
apomMoph030B 1

UIOUoa anTanui

Yy pacTeHHl 1
KHUBOTHBIX)»

0.5




14

15

16

17

IIpumepsl
MIPUCTIOCOOICHHIA

Yy OpPraHu3MOB:
Mopdonoruaecku

c,

(hbU3MOJIOTHYECKU

c,

OHMOXHMMUYECKHE,
[IOBEIEHYECKUE. 1
JlaGopatopnas

pabora
«[Ipucnocodnen

Usl OPraHU3MOB U

ux

OTHOCHUTEJIbHAS
1eJ1Ieco00pa3HOCT

b»

Bun, ero

KPUTEPUH U
CTPYKTYpa.
JlaGopaTopnas

pabota 1
«CpaBHeHHE

BUJIOB IO
MOp(OJIOTHYECKO

MY KPUTEPHIO»
Crpykrypa BUJa 1
Bunoobpazoanu

€ KaK pe3yJbTar 1
MUKPOIBOJIOIHH

0.5

0.5

18

19

CBs3b
MHUKPO3BOIIOLUN
u
AMUJEMHUOIIOTHI
Makpo3Bosronus

ITameoHnToOIOTHYE
CKH€E METObI
W3y4YEeHUs
DBOJIOIUHU

20

buoreorpaguuec
KHNE€ MCTOAbI
U3y4CHUS
HBOJTIOLNHT




21

OMOpHoIorHyec
KHE U
CPaBHHTEIILHO-
Mopdonoruaecku
€ METO/IbI
U3y4YCHUS
IBOJTFOLIUU

22

MonekynsapHo-
TreHETUYECKHE,
OMOXMMHYCCKUE
"
MaTeMaTU4eCcKue
METO/IbI
W3Y4YCHUS
HBOJIIOLINH

23

24

OOmme
3aKOHOMEPHOCTH
DBOJIIOIUN
AnantuBHas
paauanusi.
HepasaomepHocT
b TEMIIOB
SBOJIIOIUU

25

26

Hayunslie
TUIOTE3bI
IIPOUCXOXKACHHUS
KU3HU Ha 3emiie
Jlonay4Hsble
MIPE/ICTaBICHUS O
3apOKICHUHN
KU3HU

27

28

29

OcHOBHBIE 3Tanbl
HEOPraHUYECKOM
ABOJTIOIIMH
['unoressl
3apOKICHUS
KU3HU

Uctopus 3emmun
U METOJIbI €€
W3YYCHHUS.
JlaGopaTopHas
pabota
«3yuenue u
OIHCaHue
HCKOMAeMbIX

0.5
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30

OCTaTKOB
JPEBHUX
OpraHUu3MOB»
Hauanbnbie
3TaIbl
OpraHNu4ecKou
3BOJIIOLUN

31

32

OBOJIIOLUA
3yKapuoT
OcHOBHBIE 3Tarbl
3BOJTIOLIUU
PacTUTEIHHOTO
Mupa.
[Ipaktrueckas
pabora
«3yuenue
0COOEHHOCTEH
CTpOEHUS
pacTeHui
pa3HBIX
OTJIETIOBY

0.5

33

OCHOBHBIE dTanbl
3BOIIOLIHN 1
KUBOTHOTO MUPa

34

DBOJIOLUS

KUBOTHBIX.
[TpakTnueckas

paborta

«3yuenue 1
0COOEHHOCTEM
CTpOCHHS
MTO3BOHOYHBIX
KUBOTHBIX)»

0.5

35

36

PaszButue xu3Hu

Ha 3eMJe 1o 1
apam | mepuoam
MaccoBbie

BBIMUPAHUS —
9KOJIOTHYECKHE 1
KPU3UCHI

MPOILLIIOTO

37

CoBpeMeHHbIN
9KOJIOTHYCCKHI
KpH3HC, €TO
0COOCHHOCTH




38

39

CoBpemeHHast
cucremMa
OpPraHUYECKOTO
MPOIILIOTO
OcHOBHBIC
CUCTEMATUYCCKU
€ TPYIIIIBI
OpPraHHU3MOB

40

41

AHTPOIOJIOTUS
— HayKa o
YeJI0BEKE
PazButne
MPEJICTABICHUMN O
MIPOUCXOKACHUN
YeJoBeKa

42

43

Mecto yenoBeka
B CHUCTEME
OpPraHHYECKOTO
MUpa.
JlaGoparopuast
pabora
«H3yuenue
0COOEHHOCTEMH
CTpOCHHS
cKesera
YeNoBeKa,
CBSI3aHHBIX C
MIPSIMOX OKJICHHE
M»

JIBrOKyIpe Cusl
aHTpOTOreHe3a

0.5

44

45

CooTtHonIeHHE
OMOJIOTHYECKUX
M COLMAIIBHBIX
(akTOpoB B
aHTPOTIOTCHE3e
OcHOBHBIE
CTaguu
aHTpOTIOTeHe3a

46

IlanmeoreneTuka u
HaJeOreHOMHUKa

47

OBOITIOLINA
COBPEMEHHOTO
YyeJloBeKa

bu6nmoreka [JOK
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48

Yenoseueckue
pachl.
[IpakTnueckas
pabora
«3yueHue
JKOJIOTUYECKUX
aganTanui
YEJIOBEKa»

0.5

49

50

MexaucuuIningaa
PHBIE METO/BI 1
aHTPOIOJIOTUN
3apoxaeHue u
pazBuTHE 1
9KOJIOTHH

51

Mertonsl
9KOJIOTUHU.
JlaGopaTtopHas
pabora
«M3yueHue
METO/IOB
9KOJIOTUYECKUX
HCCIIEIOBAHUID)

0.5

52

53

54

3HadeHue
DKOJIOTHYCCKUX
3HAHUHN 1151
YyeJioBeKa
OKOJIOTUYECKHE
(bakTopbl
Aolunornueckue
(daxTopsl. CBer
KakK
JKOJIOTUYECKHI
¢axrop.
JlaGopaTopHas 1
paborta
«BrIsBeHME
MPUCIIOCOOTICHUHN
OpraHU3MOB K
BIIMSIHUIO CBETa»

0.5

55

AOuoTtnyeckue
(bakTophl.
Temneparypa
KakK
AKOJIOTHYCCKUI

(bhakTop.

0.5




JlaGopatopHnas
pabora
«Bp1siBIICHUE
MIPUCTIOCOOICHHIA
OpPTraHU3MOB K
BIIMSTHHIO
TeMIIepaTypbi»

56

57

AoOuoTnueckue
(hakTopHI.
BrnaxxHocTh Kak
JKOJIOTUYCCKHI
dakrop.
JlaGopaTopHnas
paborta
«AHaTOMHYECKH
€ 0COOEHHOCTH
pacTeHuit u3
Pa3HBIX MECT
00UTAHHUS
Cpenbl oOuTaHus
OpPTraHHU3MOB

0.5

58

buomornueckue
PUTMBI

59

60

61

62

KuzHnennnie

bopmbl 1
OpraHu3MOB
brnornueckue

(bakTopbl

3HaueHue
OHMOTHYECKHUX
B3aMMOJACHCTBUU

TS 1
CYILIECTBOBAHUS
OpraHu3MOB B

cpene oouTaHus
OKOJIOTHYCCKHE
XapaKTEPUCTUKH 1
TTOTYJISIIH

63

OCHOBHEBIE
IMOKAa3aTen
TIOTYJISIIIAH:
YHUCJIICHHOCTbD,
IJIOTHOCTD,
BO3pacTHAas U

bubmuorexa [JOK
https://m.edso0.ru/7f413
368
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64

65

I10JIOBas
CTPYKTypa
OcHoBHBIC
IOKa3aTeun
TIOTTYJISITIAH
POXKIaeMOCTb,
MPUPOCT, TEMIT
pocra,
CMEpPTHOCTb,
MUTpaIIU
OKonoruyeckas

CTPYKTypa
MO YJIALIAN

66

JnHamuka
MOIYJISILUU U €€
perynsuus

67

Kpusslie pocta
YHCJIEHHOCTU
MOMYJISILIUH.
Kpussie
BBIKUBAHUS

68

69

OKoJIoruuecKas
HHIIIA BUJA.
JlaGopaTopHas
pabota
«ITpucnocodnen
Usl CEMSH
pacTeHui K
pacceneHuIo»
Bug xak cucrema
TIOIYJISA AN

0.5

70

71

3aKOHOMEPHOCTH
MOBEICHUS U

MU paLHit
JKMBOTHBIX
Coo0111ecTBO
OpPTaHU3MOB —
OnoIIEHO3

72

DKocUucTeMa Kak
OTKpBITast
cucremMa

73

Kpyrosopot
BEIIECTB U MTOTOK
SHEPIUu B
KOCHUCTEME
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74

75

OcHoBHBIC
IOKa3aTeun
SKOCHUCTEMBI
OKOJIOTHYECKHUE
MU PAMH/TBI

76

smenenus
COOOIIIECTB —
CYKIIECCUU

7

[Ipupoansie
9KOCHCTEMBI.
DKOCHCTEMBI
03€p U pEK.
DKOCHCTEMBI
MOpel U OKeaHOB

78

79

IIpuponnsie
3KOCHUCTEMBI.
DKOCHCTEMBI
TYHAP, JIECOB,
CTeneH, IyCThIHb
AHTpONIOT€HHBIE
9KOCHCTEMBI

80

81

82

YpboskocucteM
bl. [IpakTHueckas
pabota
«M3yuenue u
onucaHue
ypOOIKOCHUCTEMBI
»
3aKOHOMEPHOCTHU
hopmMupoBaHUs
OCHOBHBIX
B3aUMOJICVCTBUI
OpraHu3MOB B
JKOCHUCTEMAX
MexaHu3MbI
BO3JICUCTBHUA
3arps3HEHUN
Pa3HBIX THIOB HA
CyOOpraHu3MeHH
oM,
OpraHU3MEHHOM,
MONYJISILIMOHHOM
1 DKOCHCTEMHOM
YPOBHSX

0.5

bubmuorexa [JOK
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368
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83

84

buocdepa —
ofIieruianeTapHa
st 000J1049Ka
3emiu

Vuenne B. U.
Bepnaackoro o
ouocdepe

85

86

3aKOHOMEPHOCTH
CYLIECTBOBAHUS
o6uocdepsr
Kpyrosopotst
BELIECTB U
OMOTCOXMMHIYICCK
ue IUKIbI

87

88

89

30HaIBHOCTh
ouocdepsl.
OcCHOBHEBIE
OMOMBI CyIIN

Y CTOMYHUBOCTH
ouocdepsr
OKOJIOTUYECKHE
KPHU3HCHI U UX
MPUYUHBI

90

91

Bosaeiicteue
YeJoBeKa Ha
ouochepy
AHTpOHIOreHHOE
BO3JIeiicTBIE HA
pacTUTENBHBIN 1
YKUBOTHBIN MU

92

Oxpana
IPUPOJIBI

93

OcHoBHbIE
MTPUHIIMIIBI
YCTOMYHBOTO
pa3BUTHUS
4eJl0BEe4YeCTBa U
MIPUPOJIBI

94

PammmonannHoe
MIPUPOJIOTOIIB30B
aHue u
COXpaHEHUe
OHOJIOrTYECKOT0
pazHoOOpa3us
3emin
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O6o0uieHue mo
TeMe

95  «Mukpo3BomonU
U eé
Pe3yabTaThD»

O06001enue no
TEME
«Maxkpo3BOJTIOIH
saHuee

96  pe3ynbTaThI»
«IIpoucxoxnenu
€ ¥ pa3BUTHE
JKM3HHU Ha
3emie»

O0006111eHIE IO
TEME

97  «lIpoucxoxacHu
€ YeJoBeKa —
AHTPOTIOTCHE3
O06o00611eHE 110
TeMe «DKOJIOTHUS
— HayKa o
B3aHMOOTHOIIIEH
HSIX

98

OpPTraHU3MOB»
«Opranusmsl u
cpena oOuTaHUS»
O6o06menue mo
Teme «IKOJIOTHS
BHJIOB U

99  momymsHii».
«buocdepa —
rio0anbHas
IKOCHCTEMay

OBIIEE
KOJIMYECTBO
YACOBIIO
I[TPOI'PAMME

99

7.5




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

buonorus, 10 knacc/ [Taceunuk B.B., Kamenckuit A.A., Pyonos A.M. u apyrue; noj peaakiuuen
[Taceunuka B.B., Axunonepnoe o6miectBo «M3marenbctBo «IIpocBemenne»

buonorus, 11 kmacc/ Aradponosa U.b., CuBornazos B.W., O0miecTBO ¢ orpaHuYeHHON
OTBETCTBEHHOCTHIO «/IPODAY»; Akumoneproe obmectBo «M3narensctBo «IIpocBenienne»
buonorwus, 11 knacc/ boponun [1.M., e .M., Cabmuna O.B.; mox pegakiueit
[Iymuoro B.K., Aeimmmuma .M., Akunoneproe obmectBo «M3narensctBo «IIpocBenieHue.

buonorus, 11 knacc/ Baxpymes A.A., EcekoB K.1O., [Tyroskun A.Il., [TyroBkuna H.A.,
Pomuonosa E.N., CanbaukoBa E.W., OG1iecTBO ¢ OrpaHMYeHHON OTBETCTBEHHOCTHIO «batacey
buonorus, 11 knacc/ [Taceunuk B.B., Kamenckuii A.A., PyonoB A.M. u npyrue; noa
penaknueii [Taceunuka B.B., Akiinoneprnoe obmectBo «M3aaTenbetBo «IIpocBerieHuney
buonorus. bruonorudeckue cucremsl u nporiecchl, 10 kimace/ Tepemos A.B., ITerpocosa P.A.,
O6miectBo ¢ orpannueHHON oTBeTcTBEHHOCTHI0 « MOl MHEMO3NHA»

METOAUYECKHUE MATEPUAJIbBI 1JIAA YUUTEJIA

1.B.C.PoxnoB. Temaruueckuit 1 UTOTOBBIN KOHTPOJIb. COOPHUK MPOBEPOUHBIX PaboT.
buonorus. 10 kinacc. Mocksa 2014r.

3. O.I1. Qynkuna. buonorus 6-11 xnaccel. [IpoBepounblie TeCThI, pa3HOYPOBHEBBIE 33JaHMUS.
Bonrorpan: Yuurens, 2012r

4. H.A.bornanos. KonTposiabHO-u3Meputenbubie Matepuaisl. buonorus 10 kmace. @I'OC.
Mocksa. Bako, 2016r.

5. A.A . Kupunenko. buonorus. Pasznen «9Bomtonus opraHuueckoro mupay». Teopus,
TPEHUPOBOUHBIE 3a7aHus. Jlernon, 2016r.

6. A.A.Kupunenko. buonorus. Pazgen «'eneruka». Bee Tunsl 3anad. TpeHnpoBo4Hast TeTpaib.
Jlernon, 2016r

7. C.1.KonecuukoB. buonorus. Pasnen «9konorus». Teopus, TpeHUPOBOYHBIE 3a/1aHHUSL.
Jlernon, 2016r.

8. B.C.PoxsnoB. TemaTnueckuii u UTOroBblii KOHTPOJIb. COOPHUK MTPOBEPOUHBIX PadOT.
buonorus. 11 kimacc. Mocksa 2014r.

[IBenioB. buonorus. O6mas 6uonorus 10-11 kmaccel. MockBa. JIpoda.2012r.

10. H.A.bornanos KontponsHo-u3mepurensuble Mmarepuansl. buonorus 11 kimacc. ®I'OC.
MockBa. Bako, 2016r.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

1. «Enunas xomnexkuus Lluppossix O6pazoBatensHbIX PecypcoBy» (Habop mudpoBbIX
pecypcoB k yueoHukam jguaun B.B. IMaceunuka) (http://school-collection.edu.ru/).



http://school-collection.edu.ru/

2. http://bio.1september.ru/urok/ -Marepuainsl K ypoKy. Bce paboThl, Ha OCHOBE KOTOPBIX
CO3J1aH CailT, ObLIM OMyONMMKOBaHbI B razere "buonorua". ABropamu caiita nmpojaenana

OonbIrast paboTa 1Mo CUCTEeMaTU3HPOBAHUIO Ta3€THBIX CTATeH ¢ YIETOM IIKOIBHOU
y4eOHOi1 mporpammel o npeamety "buonorus".

http://ebio.ru/_ - Dnexrponnsiii yueOHuk «buonorusy». ConepKuUT Bce pa3aeibl
Ouosoruu: 00TaHUKY, 300J0THI0, AaHATOMHIO U (PU3HUOJIOTHIO YEJIOBEKa, OCHOBBI

|~

IIUTOJIOTUW ¥ TCHETUKH, SBOJIIOIIMOHHYIO TEOPHUIO M SKOJIIOTHIO. MOXKeT ObITh
PEKOMEHJIOBAH YUYaIIUMCS JIJISl CAMOCTOSITEIbHOM paboThI.
8. http://djvu-inf.narod.ru/ - sanexrpoHHas 6uOIMOTEKA
http://biology.ru/index.php_- Caiit siBisietcst UHTepHET — BepcHei yueOHOTO Kypca Ha
koMmnakT-aucke "Otkpsitas buonorusa".
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