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denepanpHas pabodas mporpamma no yueOHomy npenmety «buonorus» (yriayOnEéHHBIN
ypOBeHb) (mpeaMeTHasi 001acTh «ECTeCTBEHHO-HAayYHbIE MPEIMETHI») (J1ajee COOTBETCTBEHHO
- mporpaMMa Mo OWOJIOTHH, OMOJIOTHSA) BKJIIOYACT MOSICHUTENbHYIO 3alUCKY, COJAEpKaHUE
o0Oy4deHus, TIIaHUPYEMBbIE€ PE3YJIbTaThl OCBOEHUS TPOTPAMMBbI IO OMOJIOTHH.

[TosicHuTenbHas 3amucka OTpakaeT oOIIMe Wedd W 3aJa4d U3Y4eHHUs] OHOJIOTHH,
XapaKTePUCTUKY TICUXOJIOTHYECKUX MPEANOChUIOK K €€ M3Y4YeHHUIO O0Yy4alolUMUCs, MECTO B
CTPYKType ydeOHOro IlaHa, a TakKe MOJIXOJbl K OTOOpY colepiKaHHs, K ONpeIeTIeHHI0
IUTAHUPYEMBIX PE3YyJIbTaTOB U K CTPYKTYpPE TEMATHUECKOTO IJIaHUPOBAHHUS.

Conepxanue oOydeHHUs pacKpbIBA€T COAEpPKATENbHbIE JTUHUH, KOTOPBIE IMPEIIararoTcs
JUTs1 0053aTEIBLHOTO U3YUYEHHUS B KaXKJIOM KJIacce Ha YPOBHE CpeIHEro o0Iiero oopa3oBaHusl.

[Imanupyembie pe3yapTaThl OCBOSHHS IPOTPAMMEBI IO OMOJIOTHH BKIIOYAIOT JTUYHOCTHEIE,
MeTanpeIMEeTHbIE pPE3yJabTaThl 3a BECh Mepuoja OOy4YEeHHMs Ha YPOBHE CpEIHEro oOOLIero
o0pa3oBaHus, a TAK)Ke MPEAMETHbBIE JOCTHKEHUS 00yUaIOIIerocs 3a KaX bl ro1 00ydeHusl.

IMNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1mo OHOJIOTHM Ha YpOBHE CpeIHEro oOIiero oOpa3oBaHMs pa3paboTaHa Ha
ocHoBe denepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii
Oenepamuny, PI'OC COO, Konnenmuu npenojaBanus ydeOHOro mpeamera «buonorus» u
OCHOBHBIX IOJIOKEHUH (epepanbHOi pabodeil mporpaMMbl BOCITUTAHUS.

VYueOubiii npeamer «buonorus» yriayonénHoro ypoBHs wusyudeHus (10-11 kiaccer)
SBIIIETCA OJIHUM W3 KOMIIOHEHTOB MpeaMeTHON obnactu «EcTecTBEeHHO-HAyUYHBIE MPEAMETHI».
Cornacno mnonoxenusim ®PI'OC COO npodunbHble y4eOHbIE TNpEAMETbl, H3y4daeMble Ha
yIIIyOJIEHHOM YPOBHE, SBJISIFOTCA criocoOoM auddepeHnnaniiu o0ydeHus: Ha YPOBHE CPETHETO
oOuiero 006pa3oBaHus U MPHU3BAHbI 00ECTIEYUThH MPEEMCTBEHHOCTh MEXy OCHOBHBIM OOILNM,
cpenHuM OOIUM, cpeHUM MPOodECCUOHATBHBIM M BBICHIUM 00pa3oBaHueM. B TO xe Bpems
KOKIBIA M3 JTUX YYEOHBIX TPEIMETOB JIOJDKEH OBITh OPHEHTHPOBAH Ha MPUOPHUTETHOE
pemieHre 00pa30BaTENIbHBIX, BOCIHUTATEIbHBIX M PAa3BUBAIOIIMX 3a/1ay, CBA3aHHBIX C
npodopreHTanueld o0y4armuXcs W CTUMYJIMPOBAHUEM HMHTEpeca K KOHKPETHOH obiactu
HAyYHOT'O 3HAHUS, CBSI3aHHOTO ¢ OMOJIOTHEH, MEIUITMHOM, SKOJIOTHEH, IICUXOJI0THEH, CITOPTOM
WM BOCHHBIM JICJIOM.

[Tporpamma nmo OGuonoruu AA€T MpeiCTaBIEHUE O LIEU M 3a/adyax M3y4eHHs] y4eOHOTO
npenMera «buonorus» Ha yrnyOonéHHOM ypoBHeE, ompenenseT o0s3aTesibHOe (MHBapUaHTHOE)
NpeIMETHOE COJIep KaHKe, ero CTPYKTYpUpPOBaHUE MO pa3zesiaM U TemaMm, paclpejesieHue 1o
KJlaccaM, PEKOMEHJYeT NOoCHe0BaTebHOCTh H3Y4YeHHs yuyeOHOro marepuaia ¢ y4E€ToM
MEXIIPEAMETHBIX M BHYTPUIIPEAMETHBIX CBs3€H, JOTUKH y4eOHOro TMpoliecca, BO3PACTHBIX
ocobeHHocTel oOywaromuxcs. B mporpamme 1o OHMONOrMM  peaii30BaH  MPUHLHUII
PEEMCTBEHHOCTH C HM3y4YCHHEM OHOJOTMM Ha YPOBHE OCHOBHOTO 0OIIero oOpa3oBaHMHA,
Omaromapss 4YeMy TPOCMATPHUBACTCS  HAMPABIEHHOCTh HA  IOCJIEAYIONIEe  pPa3BUTHE
OMOJOTUYECKNX 3HAHWW, OPHEHTUPOBAHHBIX Ha (OPMUPOBAHHE ECTECTBEHHO -HAYYHOTO
MHUPOBO33PEHHUS, IKOJIOTUIECKOTO MBILIUICHUS, IPEACTABICHUN O 3I0pOBOM 00pa3e JKHU3HHU, Ha
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BOCIIUTaHHE OEpEeKHOTO OTHOIICHMSI K OKpyKaroueh mpupoaHoil cpene. B mporpamme mo
OMOJIOTMM TaKKe IMOKa3aHbl BO3MOKHOCTH ydeOHOro mpeamera «buonorus» B peanuzanuu
tpeboBanuit ®I'OC COO k mIaHUPYEMBIM JUYHOCTHBIM, METAIPEAMETHBIM M TPEIMETHBIM
pesynbratraMm OOy4eHHS M B (OPMUPOBAHMHM OCHOBHBIX BHJOB Y4eOHOIMO3HABATEIbHOU
NESITENBHOCTH O0YYalolUXCsl 10 OCBOCHUIO COJEP)KaHUS OMOJOTUYECKOTO O00pa30BaHMs Ha
YpOBHE CpeJIHero 001iero 00pa3oBaHus.

VY4eOusblii npeamet «buonorus» Ha ypoBHE cpefHero obiiero oOpa3oBaHUs 3aBEpIIACT
Oouonoruueckoe 0Opa3oBaHue B IIKOJIE U OPUEHTUPOBAH HA paCHIMpPEHUE U YIiayOiIeHne 3HaHUu|
00ydJaromuxcss O KUBOW TPHUPOJE, OCHOBAX MOJICKYJISPHOW U KJICTOUYHOM OHOJIOTHH,
SMOpPHOJIOTMM ¥ OMOJIOTUU Pa3BUTHS, T€HETUKH, CEIEKLUNU, OMOTEXHOJIOTUH, SBOITIOLMOHHOIO
YUYEHUS U IKOJIOTHUH.

Nzydenne yuebHoro npeamera «buonorus» Ha yriayOJeHHOM YpPOBHE OPUEHTHUPOBAHO Ha
MOATOTOBKY OOYYAIOIIUXCS K TMOCIEAYIOIIEMY TMOJYYEHUIO OMOJOTHYECKOTO O0pa3oBaHHS B
By3axX U OpraHu3alMsIX CpeaHero npopeccuoHaabHOro oopazoanus. OCHOBY €ro coiepaHus
COCTaBIIIET CHUCTeMa OMOJIOTMYECKUX 3HAHHM, MOJYYEHHBIX MPH W3YYCHHH OO0Y4YaIOUTUMUCS
COOTBETCTBYIOIINX CHUCTEMAaTHYECKUX pa3/leJIOB OWMOJIOTMM Ha YpPOBHE OCHOBHOTO OOIIETro
oOpazoBanusi, B 10-11 kmaccax »TH 3HAHUS TMOJYYarOT pa3BUTHE. Tak, pacimupeHsl u
yrayOJaeHbl OMOIOTUYECKHUE 3HAHUS O PACTEHUSX, )KUBOTHBIX, TPUOaX, OAKTEPUSIX, OpraHU3Me
YeNloBeKa, OOIIMX 3aKOHOMEPHOCTAX JKU3HH, OTOJHUTEIbHO BKIIOYEHBI OHOJOTUYECKUE
CBEJICHUSI TPUKIATHOTO U TOUCKOBOTO XapakTepa, KOTOPbIE MOXHO HCIOJb30BaTh Kak
OpUEHTHUpPBl JUIsl TocheAyrolero BbeiOOpa mnpodeccur. Bo3MoxkHa Takke HWHTErpanus
OMOJIOTUYECKUX 3HAHHI C COOTBETCTBYIOIIMMH 3HAHUSIMU, MTOJTYYEHHBIMUA O0YUaIOIIUMUCS TPU
U3y4eHuu (PU3UKHU, XUMHH, Teorpaduu 1 MaTEMaTUKH.

CtpyKTypa nporpaMMbl 0 OMOJIOTUH OTPA’KAET CUCTEMHO-YPOBHEBBINA U SBOTIOIIMOHHBIN
NOJAXO0Jbl K u3ydeHuto Ouonoruu. COriacHO WM, M3y4daroTcs CBOMCTBA M 3aKOHOMEPHOCTH,
XapaKTepHbIe JUJIS J)KUBBIX CHCTEM Pa3HOTO YpPOBHS OpPraHM3alMH, SBOJIOLUU OPraHHMYECKOIro
MUpa Ha 3emiie, COXpaHEHHUs OMOJIOTHYECKOTO pa3HooOpasusi ruiaHethl. Tak, B 10 kiacce
U3YYarOTCS OCHOBBI MOJIEKYJISIPHOM M KJIETOYHOW OHOJOTHUH, SMOPHOJIOTUU U OHOJIOTHUU
pa3BUTHSA, TEHETUKU U  CEJCKIUU, OHOTEXHOJIOTMH ¥ CHHTETHYECKOW Ouoyoruw,
AKTyaJIM3UPYIOTCS 3HAHUS OOYyYaromuxcs Mo OOTaHWKE, 300JIOTMH, aHATOMHH, (U3HOIOTUU
yenoBeka. B 11 kiacce m3y4aroTcsi SBOJIIOIIMOHHOE YYEHHE, OCHOBBI JKOJOIMM M YYEHHE O
omocdepe.

VYyeOubiii npeamer «buosiorus» mnpu3BaHAa O0ECHEUUTh OCBOCHHE OOYYaIOIIMMHUCS
OMOJIOTMYECKMX TEOpUH W 3aKOHOB, HJIeH, NPUHLMIIOB W TMPaBWI, JIEKAIIMX B OCHOBE
COBPEMEHHON €CTEeCTBEHHO-HAYYHOW KapTUHBI MHUpa, 3HAHUH O CTPOEHUHU, MHOrooOpa3uu U
OCOOCHHOCTSAX KIJIETKHM, OpraHu3Ma, MOMYJSLWU, OUOLIEHO3a, DKOCHCTEMbI, O BbIJAIOIIMXCS
HAyYHBIX JOCTH)KCHHUSAX, COBPEMEHHBIX HCCJICJIOBAHUSAX B OWOJOTHHU, MPHUKIAIHBIX aCMeKTax
Ouonornueckux 3HaHuu. s pa3BUTUS U MOJAepKaHUS UHTEepeca 00yJaroluxcs K ONOJIOruu
HapsITy CO 3HAYUTEILHBIM 00BEMOM TEOPETUYECKOTO MaTepHualia B COJEP>KaHWU MPOTPaMMBbI
1o OMOJIOTHH MPEAYCMOTPEHO 3HAKOMCTBO C UCTOPUEH CTAHOBJICHHS M PA3BUTHS TOW WM MHOU
obnacTy OMOJIOTHUH, BKIIAJOM OTEUECTBEHHBIX U 3apYOC)KHBIX YUEHBIX B PEIICHUE BAXKHEHIIMX
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OMOJIOTUYECKUX U IKOJIOTMYECKUX MPOOIeM.

[enb u3yuenus: yuebHoro npeamera «buonorus» Ha yriyO0nEHHOM ypOBHE - OBJIaJICHHE
O00y4YaIKUMHCS 3HAHUSAMU O CTPYKTYPHO -(DYHKIIMOHAJIBHOW OpPraHM3allMM >KUBBIX CHCTEM
Pa3HOTo paHra u NpuoOpeTeHrne YMEHHUI UCTI0Nb30BaTh ATH 3HaHUS B ((OPMHUPOBAHUU UHTEpeca
K ompee€éHHON 00JacTH NMPoPecCHOHATBLHON eATeNbHOCTH, CBA3aHHON ¢ OUOJIOTHEH, Wiu K
BBIOOPY yueOHOTO0 3aBe/ICHUs AJIs IPOIOJIKEHUSI OMOJIOTHYECKOTO 00pa30oBaHUsl.

JlocTrkeHue ey u3ydeHus ydyeOHoro npeamera «buonorus» Ha yriiyoJéHHOM YpOBHE
o0ecreynBaeTCsl pelIeHUEM CIIEYIONINX 3a/1a4:

OCBOCHHE OOYyYalOIIUMUCA CHUCTEMbl OHMOJOTMYECKHMX 3HaHWUNA: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPUSX, KOHIEHIHUIX, THIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTIX W IpaBHIIAX,
COCTaBJISIIOIIMX COBPEMEHHYIO €CTECTBEHHO -HAay4yHYIH) KapTUHY MHpPa; O CTpPOCHUM,
MHOT000pa3uu U 0COOEHHOCTSIX OMOJOTHYECKUX CUCTEM (KJIETKa, OpTaHU3M, MOIMYJISIIHS, BUI,
ouoreorieHo3, Ouocdepa); O BBLAAIOIIMXCSA OTKPBITHSIX M COBPEMEHHBIX MCCIEIOBAHUSX B
OMOJIOTHH;

O3HAKOMJICHHE  OOydYaroummxcs ¢  METOJaMH  TO3HAHUS  JKMBOW  MPHUPOBL:
UCCIIEIOBAaTEIbCKUMU  METOJaMU  OMOJOTMYECKHMX HayK (MOJEKYISIpHOM M  KIETOYHOM
OMOJIOrUH, SMOPUOJIIOTUM U OHMOJOTUU Pa3BUTHSI, TEHETUKU U CEJIEKIUU, OMOTEXHOJIOTHH U
CUHTETHUYECKOW OHMOJIOTMM, TMAaJCOHTOJOTMH, 3KOJOTMH); METOJaMHU CaMOCTOSITEIbHOTO
MPOBEACHUSI OMOJIOTHYECKUX HCCIENOBaHUM B jabopaTopur M B mpuponae (HaOIoJIeHHE,
U3MEpEeHUE, SKCIEPUMEHT, MOJIETTUPOBAHNUE);

OBJIaJIeHUE O0YUYaIOIUMUCA YMEHUSIMU: CaMOCTOSITEIbHO HaXOIUTh,
aQHAIM3UPOBATh W MCHOJb30BaTh  OHMOJOTMYECKYI0  MH(POpPMAIUIO;  IOJIb30BAThCS
OMOJIOrMYEeCKOW TEPMHMHOJIOTME W CHUMBOJIMKOW; YCTAHAaBIMBATh CBSI3b MEXKAY pa3BUTHEM
OMOJIOTUM M COLMAIbHO-DKOHOMUYECKUMH M 3KOJOTMYECKUMHU MpoOJeMaMu YellOBEYEeCTBa;
OLICHUBATH IIOCJIEACTBUS CBOEH NEATEIBHOCTH IO OTHOIICHUIO K OKPYKAOLIEH NPUPOIHOU
cpelne, COOCTBEHHOMY 3J0POBbIO M 3/I0POBBIO OKPYXKAIOLIUX JIOZEi; 0OOCHOBBIBaTH U
co0moIaTh Mephl TPOPUIAKTUKH HUHQPEKIIMOHHBIX 3a00JieBaHMI, MpaBuUjia TOBEACHHUS B
npupoje U obecrieueHUs: 0€30MaCHOCTH COOCTBEHHOW >KU3HENEATEIbHOCTH B YpE3BbIYalHBIX
CUTYyalUAX MPUPOJHOTO U TEXHOICHHOI'O XapaKTepa; XapaKTepU30BaTh COBPEMEHHBIE HAYUHbBIE
OTKPBITHSI B 00J1aCTH OMOJIOTHH;

pa3BuTHE y O0y4aIOIIMXCS MHTEIIEKTYaJIbHBIX U TBOPUYECKUX CIOCOOHOCTEN B Mpolecce
3HAKOMCTBA C BBIIAIOIIUMHUCS OTKPBITUSAMU M COBPEMEHHBIMH HCCIIEJIOBAHUSMHU B OMOJIOTHH,
pemaemMpIMU €10 TpoOjeMaMH, METOA0JIOTHEH OMOJIOTHYECKOTO HCCIIEIOBAHMSA, MPOBEICHUS
9KCIEPUMEHTAIBHBIX HUCCIIEZOBAHUM, peIIeHHs OHOJOTHYECKUX 3a4ad, MOACITUPOBAHUS
OMOJIOTNYECKHX OOBEKTOB U MPOIIECCOB;

BOCIIUTAaHUE Y OOYYAIOUIMXCS IIEHHOCTHOTO OTHOIIEHUS K KMBOW MPUPOJE B IIETIOM U K
OTHCNBbHBIM €€ O00bEeKTaM U SBJICHUSAM; (OPMHUPOBAHHE HSKOJIOTUYECKOW, TEHETHUECKOM
PaMOTHOCTH, OOILIEH KyJbTYphl MOBEJIEHUS B MPUPOJIC; UHTETPALMH €CTECTBEHHO-HAYUHbIX
3HAHUU;

npuodpeTeHue 00y4JaroImuMHCS KOMIIETEHTHOCTHU B palroHaIbHOM
IPUPOIONOIB30BaHUM  (COOJNIIOICHHE TpaBUI TOBEACHHMS B MPUPOJE, OXPaHbl BHJIOB,
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9KOCUCTEM, OHOC(hephl), COXpaHEHMH COOCTBEHHOTO 3/I0POBbS M 30POBbS OKPYKAIOIIHUX
monen (cobmoaeHuss Mep npoduIaKTHKA 3a0ofieBaHui, oOecreueHne Oe30MacHOCTH
KU3ZHENEATEIHbHOCTH B UPE3BBIYAIHBIX CUTYALMSIX PUPOJHOTO M TEXHOTCHHOT'O XapaKkTepa) Ha
OCHOBE UCITOJIb30BaHMS OMOJIOTMYECKUX 3HAHUM U YMEHHH B OBCETHEBHOM JKU3HU;

CO3JlaHKME YCJIOBHUW [UIsi OCO3HAHHOTO BBHIOOpa OOYYAIOMIMMUCS HHAWBHIYAJIbHON
o0Opa3oBaTenbHOU TPaeKTOPUH, CHOCOOCTBYIOIIEH MOCIIEYIOIIEMY
npodeccuoHaIbHOMY CaMOOIPEIEICHUIO, B COOTBETCTBUU C MHIUBUYaTbHBIMU HHTEpECAMU U
NOTPEOHOCTSMHU PETHOHA.

OO0miee YMCIO YacOB, PEKOMEH/JIOBAHHBIX I HM3y4YeHUS OHOJIOTHH Ha YrIyOJICHHOM
ypoBHe, - 204 yaca: B 10 xnacce - 102 ygaca (3 yaca B Henento), B 11 kimacce - 102 ygaca (3 yaca
B HEJICIIO).

Otb6op opraHu3alMOHHBIX (GOPM, METOJAOB H CPEICTB OOydYeHUss OHOJIOTHUHU
OCYIICCTBIISICTCS ¢ YUETOM CICIU(PUKN €T0 COJIEPKAaHUS W HAIPABJICHHOCTH HA MPOIOJDKEHUE
OMOJIOTUYECKOT0 00pa30BaHMsI B OPTraHU3ANMIX CPEIHEro Mpo(ecCHOHATBLHOTO M BBICIIETO
o0pa3zoBaHUs.

OO0s3aTeIbHBIM YCJIOBHEM TIPU OOYUYEHUU OWOJIOTHH Ha YriayOJIEHHOM YpPOBHE SIBISIETCS
NpOBeJIeHUE JTA0OpPaTOPHBIX M TMpakTUdeckux pabor. Takke ywacTue oOydaroumxcs B
BBITIOTHEHUU TPOCKTHBIX U Y4eOHO -HCCIEIOBAaTEIhCKUX paboOT, TeMaTHKa KOTOPBIX
OTIpeJIeNIIeTCS yYUTEIEeM Ha OCHOBE MMEIOIIMXCS MaTepHaIbHO - TEXHUYECKUX PECYpPCOB U
MECTHBIX TIPUPOIHBIX YCIOBUH.
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COJIEP’KAHUE OBYUEHMSI

10 KJIIACC

Tema 1. buoJiorus kak Hayka

CoBpeMeHHast 6MoJOTUs - KOMIUIEKCHast Hayka. KpaTkass uctopust pa3BuTusi OMOJIOTHUH.
buonornyeckue Hayku M u3zydaeMble MMH TpoOseMbl. DyHIaMeHTalbHbIE, NPUKIAIHBIE U
IIOMCKOBBIE HAyYHbIE HCCIIE0BAaHUS B OMOJIOTUH.

3HayeHue OuoJOoruu B (POPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO -HAayYHOW KapTHHBI
mupa. Ilpodeccun, cBs3aHHble C Ouosiornedl. 3HaueHHe OHOJIOTMM B MPAKTUYECKON
JEATEIbHOCTH YEJIOBEKA! MEJULIAHE, CEIBCKOM XO03SIICTBE,
IIPOMBILIIIEHHOCTH, OXPaHe IPUPOLBL.

JleMoHcTpanuu

[Toptpetsl: Apuctorens, Teodpact, K. Jlunnen, XK.b. Jlamapk, Y. lapsun, Y. I'apseit, I
Mennens, B.U. Bepnanckuii, U.I1. [1aBnos, .. Meunukos, H.1. BaBunos, H.B. Tumodeen-
Pecosckuii, [Ix. Yorcon, ®@. Kpuk, /1.K. benses.

Tabmumpl 1 cxeMbl: «CBsI3b OHOJIOTHH C APYTUMHU Haykammu», «CHcTeMa OMOJIOTHYECKUX
HayK».

Tema 2. JKuBble cuCTeMbI M UX H3yYeHHUE

JKuBble cucTeMbl Kak mpeaMeT n3ydeHus: ouonorun. CBOMCTBA KUBBIX CUCTEM: €IMHCTBO
XUMHYECKOTO COCTaBa, AUCKPETHOCTh M IEIOCTHOCTh, CIOXKHOCTb W YHOPSJAOYECHHOCTH
CTPYKTYpBI, OTKPBITOCTh, CAaMOOpPTaHHU3alUsl, CaMOBOCIPOM3BEICHHUE, PA3aPAXKUMOCTD,
M3MEHUYHUBOCTh, POCT U Pa3BUTHE.

YpOBHM OpraHu3aiuyd >KUBBIX CHCTEM: MOJEKYJIAPHbIA, KIETOYHBIM, TKaHEBBIN,
OpraHU3MEHHBIN, MOMYJISILIMOHHO-BUIOBOM, AKOCUCTEMHBIN (buoreorieHOTHUECKUT),
ounocdepnsiii. [Iporeccsl, mpoucxoasmue B XKUBbIX cucTeMax. OCHOBHBIE MPU3HAKU >KUBOTO.
Kuznp kak Gopma cymiecTBoBaHus MaTepuu. Hayku, n3ydaronue >KuBble CUCTEMbI HA Pa3HBIX
YPOBHSIX OpraHU3aLUH.

N3yueHne >XHUBBIX cHcTeM. MeTonbl Omosiorudeckoil Hayku. HabOmroneHue, m3amepeHue,
SKCIIEPUMEHT, CHCTEMaTh3anus, MeTaaHaiu3. I[loHsTne O 3aBUCMMOM U HE3aBUCUMOM
nepeMeHHoM. I[lmanupoBanue skcnepumenta. lloctaHoBka u mposepka runote3. Hynesas
runore3a. [TonsiTue BEIOOPKHU U €€ 10CTOBEpHOCTh. Pazopoc B Gmonmornyeckux aaHHbiX. OleHKa
JIOCTOBEPHOCTH MOJIYYEHHBIX PE3YJbTATOB. [IpMUMHBI CKa)KEHUS pE3yJIbTaTOB AKCIIEPUMEHTA.
[ToHsITHE CTAaTUCTUYECKOTO TECTA.

JemoHcTpanuu

Tabmuupl U cxembl: «OCHOBHbIE TPU3HAKK JKU3HW», «bHoIornyeckue cuctemsly,
«CBoiicTBa >XKMBOW Marepun», «YPOBHU OpraHH3alUuu >KUBOM MNpupoasl», «CTpoeHue
XKUBOTHOU KJIETKW», «TKaHU >KUBOTHBIX», «CHCTEMbl OpPraHOB YEJIOBEUECKOI'O0 OpraHh3May,
«buoreonenos», «buochepar, «MeToabl U3ydeHHS KUBOU TPUPOIBD».

OOGopynoBanue: J1abopaTopHoe O0OpyIOBaHWE JJsi  TPOBEJACHUS  HAOIIOJCHU,

! Coziepkanue nIporpaMMbl, BBIICTIEHHOE KYPCUBOM, HE BXOAMT B MPOBEPKY rocyJapcTBeHHOM utoroBoii arrecraimu ([MA).
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U3MEPEHUH, SKCIIEPUMEHTOB.
[TpakTHyeckas pabora
«HMcnonp30BaHNE PA3IMYHBIX METOIOB IIPU U3YUYEHUHN KUBBIX CUCTEM.

Tema 3. buoJsiorust KJ1eTKu

Knetka - cTpykTypHO-(QYHKIIMOHAIbHAS €AMHUIIA KUBOTO. VICTOpUS OTKPBITHS KIETKH.
Pa6oter P. I'yka, A. JleBenryka. Knetounas teopus (T. LlIBann, M. lIneitnen, P. Bupxos).
OCHOBHBIE TTOJIOKEHUS COBPEMEHHOM KIE€TOUYHON TEOPUH.

MeToapl MOJEKYJISIpHOM M KJIETOYHOW OHOJIOTHH: MHUKPOCKOMUs, XpomaTtorpadus,
anekTpodope3, METOJ MEYEHBIX aTOMOB, AuQdepeHnnalIbHoe LeHTpUyrupoBaHue,
KYyJIbTUBUPOBAHUE KIETOK. M3yuenue (uxkcupo8aHuvix Kiemokx. DIEKTPOHHAS MHUKPOCKOIHS.
Kondghorxanvnas muxpockonusn. Bumanvnoe (npusxcuznennoe) uzyuenue Kiemox.

JleMoHCcTpanuu

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

Tabnuupe! u cxembl: «CBETOBON MUKPOCKOID, « DJIIEKTPOHHBIA MUKpOCKO», «McTopus
Pa3BUTHUSA METOJOB MUKPOCKOIIHH.
O6opyznoBaHue: CBETOBOM MUKPOCKOII, MUKPOIIPEIIAPATHl PACTUTEIIbHBIX,

YKUBOTHBIX M OAKTEPUATHHBIX KICTOK.
ITpaktrueckas padbora

«M3yyenne METOAOB  KJIETOYHOW Oumosioruu  (Xpomarorpadus, anexTpodopes,
muddepenmanbHoe neHTpudyruposanue, [ILP)».

Tema 4. XuMu4yeckasi OpraHu3anus KJIeTKU

XHUMHUYECKUN COCTaB KIETKH. Makpo-, MUKpPO- M yJIbTPAaMHUKPO3JIEMEHTHI. Bosa u €€ poib
KaK pAacCTBOPUTEIA, pEarcHTa, y4acTue B CTPYKTYPUPOBAHUM KJIETKH, TEIIOPETYISILUN.
MunepanpHble BellecTBa KJIETKHU, WX Ouojoruyeckas poiib. Pojgb KaTMOHOB M aHHOHOB B
KIIETKE.

Opranunueckue BelecTBa KieTku. buonornueckue nonumepsl. benku. AMUHOKUCTOTHBIM
cocraB 0enkoB. CTpykTypsl OenkoBoi Mojekyinsl. [lepBuunas cTpykTypa Oenka, menTHaHAs
CBs3b. BTOpHuHas, TpeTudHas, 4eTBepTHUHAsl CTPYKTyphl. JleHatypaumsa. CBoiicTBa OENKOB.
Knaccuduxamus 6enkoB. buonorudeckue QyHkiuu 0ei1koB. [lpuoHul.

VYrneBonsl. MoHOCaxapuibl, JUcaxapuibl, OJUTrOcaxapuibl U mnonucaxapuabl. OOmmi
IUIaH CTPOCHHsI M (U3MKO-XMMHUYECKHE CBOMCTBa YIJIeBOAOB. buosornyeckue ¢yHKIMU
YTJIEBOJIOB.

Jlumugel.  'mapodunbHo-ruapodoOHbIe  cBoiicTBa.  Kiaccmudukamuss — JIUNUAOB.
Tpurnunepuast, ¢ochonunuapl, BOCKH, cTepouabl. buonorumueckne QGyHKIMM JHMUIOB.
OOmme cBoiicTBa OMOJOTMYECKMX MEMOpaH - TEKy4ecTb, CIIOCOOHOCTh K CaMO3aMBIKAHHUIO,
IIOJIYIIPOHULIAEMOCTb.

Hyxneunnosesie kucnotel. [JHK u PHK. Ctpoenne HykiienHOBbIX KuCnOT. Hykneoruasl.
[Mpunuun xommuiementapHoctu. IIpaBuno Yapradpda. Crpykrypa JAHK - nBoiiHas cnupaib.
Mecronaxoxaenue u ouonorndeckue Gynkiuu JJHK. Buasr PHK. ®ynakiuun PHK B kietke.

Crpoenue monekynbl AT®. Makpospruueckue cBsizu B Mosiekyse AT®. buonornueckne
byakuun  AT®. BoccraHoBleHHBIE TMEPEHOCUMKH, UX (YHKIUU B KIETKe. /J[pyeue
nykneosuompugocghamor  (HT®@).  CexBenupoBanue JHK.  Memoowr  cenomuxu,
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MPAHCKPUNMOMUKU, RPOMEOMUKU.

CtpykTypHas OMOJIOTHUs: OonoxuMHuueckre u OMopU3NIECKUE UCCIIeIOBAHUS
cocTaBa M TMPOCTPAHCTBEHHOW CTPYKTYpbl OHOMONEKyl. Moderupoganue cmpykmypol u
@yHKYull OGUOMONEKY U UX Komniekcos. KomnviomepHulll Ou3alin U OpeaHuyecKull CuHmes
OUOMONIEKYL U UX HENPUPOOHBIX AHATLO208.

JleMoHCcTpanuu

[Toptpetsr: JI. ITonunr, x. Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®pankiun, @. Canrep,
C. IIpy3unep.

[narpammel:  «PacnpeneiieHue XUMHYECKHX 3JIEMEHTOB B  HEXKHBOM IPUPOJAEY,
«PacnpenerneHne XuMHYECKUX AJIEMEHTOB B )KUBOU MPUPOJE».

TaOIHIEl U CXEMBI: «Ilepuoanyeckas TabInIla XUMUUECKUX DIIEMEHTOBY,
«CTtpoeHne MoIIeKyJbl BOAbDY, «BemiecTBa B cocTtaBe OpraHu3MoB», «CTpOEHHE MOJIEKYJIbI
oenka», «CTpyKTypbl OelIKOBOW MOJEKYNbD», «CTpoeHHE MOJEKYJ YyrieBoJoB», «CTpoeHue
MOJIEKYJT TuTu10B», « HykinennoBbie KUCIOTH, « CTpoeHUEe MOJIeKyJIbl ATD.

OO0GopynoBaHue: XuMHUUYECKas Tocy1a 1 000pyI0BaHHE.

JlaGopaTtopnas pabora «OO0HapykeHHE OSITKOB C IIOMOIIBI0 KAYECTBEHHBIX PEAKITHI».

Ha6ODaTODHa}I pa60Ta «HccnenoBanue HYKJIICMHOBBIX KHUCJIOT, BBIACJICHHBIX M3 KIJICTOK

Pa3JINYHbIX OPIraHUu3MOB).

Tema 5. CTpoeHue u pyHKIIUN KJIETKH

Tunsl KIETOK: AyKapUOTHYECKas U MPOKaPUOTHYECKAS. CTpyKTypHO -
(yHKIMOHANIbHBIE 00pa30BaHUs KIETKH.

CtpoeHue mpPOKAPUOTHYECKON KieTku. KierouHas cTeHka OakTepuili U apXeil.
Oco0eHHOCTH CTpOEHUs reTepoTPO(PHON U aBTOTPOPHOI MPOKAPUOTHIECKUX KIETOK. MecTo u
pOJIb MPOKAPUOT B OMOIIEHO3aX.

CrtpoeHue 1 QpyHKIIMOHUPOBAHHUE dyKapHOTUUYeCKOM kieTku. [1na3zmarnyeckas memOpaHa
(mmasmanemma). CTpyKTypa IUI1a3MaTudeckod wMeMOpaHbl. TpaHCHOpT BemIeCTB depes
TIa3MaTHIeCKyl0 MeMOpaHy: maccuBHbI (muddysus, obneruéHnas nuddysus), aKTHBHBIA
(TepBUYHBINM W BTOPUYHBIN aKTHBHBIA TpaHcnopT). [lomynponunaemocts memOpansl. Pabora
HaTpPUH -KaJlMEBOro Hacoca. ODHJOIMTO3: MUHOIUTO3, (aroruros. Dk3omuTo3. KierouHas
crenka. CTpykTypa v QyHKIIMH KIETOYHON CTEHKU PACTeHUM, TPUOOB.

[utomnaszma. Iluto3osnb. Ilutockener. JIBukeHue nUTOIIa3Mbl. OpraHoOWbI KIIETKU.
OnnomeMOpaHHBIE OpraHOU Bl KIETKH: 3HAomIasmMatudeckas cetb (DI1C), anmapart ['onsmxwy,
JM30COMBI, UX CTpoeHue U (QYyHKIMH. B3auMocBsI3b OJHOMEMOpPAHHBIX OPraHOMIOB KIIETKH.
CtpoeHue TrpaHylIIpHOTO peTukyinyMma. Mexanusm nanpaénenus 6eakoe 6 IIIC. Cunres
pacTBopuMbIX  OenkoB. CuHTE3  KJIETOYHBIX MeMOpaH. [magkuit  (arpaHyssipHBIN)
sHOIUIa3MaTH4YeCKull peTukynyM. CekperopHas GpyHkuus anmapata [onbmxu. Moougurayus
benxos 6 annapame Ionvoocu. Copmupoexa 6enxoe 6 annapame [onvodcu. TpaHcmopt
BEILECTB B KJIeTKe. Bakyosnn pacturenbHbIX Ki1eToK. Kierounsiid cok. Typrop.

ITosryaBTOHOMHBIE OpPraHOMJIbI KJIETKW: MHUTOXOHJPHH, IUIACTUABL. [Ipoucxodsrcoenue
mumoxonoputi u naacmud. Cumobuoeenes (K.C. Mepeockosckuii, JI. Mapeyauc). CtpoeHue u
GYyHKIIUM MHUTOXOHApWA W tuiacTui. [lepBUYHBIE, BTOPHYHBIE U CIIOXKHBIC TUIACTUIBI
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(OTOCHHTE3UPYIOMIHMX 3YKAPUOT. XJIOPOILJIACTBI, XPOMOIUIACTHI, JICHKOIUIACTHI  BBICIIMX
pacTeHu.

Hemem6pannbie opranousl kietku CTpoeHue U PyHKIIMM HEMEMOpPAaHHBIX OpraHOUI0B
KIeTku. Pubocomel. Ilpomescymounvie puramenmovl. MuUKpopuIaMeHThl. AKmuHosbie
Muxpogpunamernmsi. MpIIEUHbIE KIETKU. AKMUHOBblE KOMHOHEHMbl HEMbILUEUHbIX KIEmOK.
Muxkpotpy6ouku. Kierounsiii mentp. CTpoeHne H JBHKEHUE >KI'YTUKOB U PECHUYEK.
MukpoTtpybouku nutormiasmel. LleHTprons. hbenku, accoyuupogartvie ¢ MUKpOQDUIAMEHMAMU
u Mmukpompyboukamu. Momopusie 6eaxu.

SAnpo. O6onouka sAapa, XpoMaTHH, KapuoIulasMa, SIpBIIIKHA, UX CTPOEHUE U (DYHKIHH.
SnepHsbiii 0enkoBbIil MaTpUKC. [IpocTpaHCTBEHHOE PAcHO0KEHNE XPOMOCOM B MHTEp(Pa3HOM
sanpe. Jyxpomamun u 2emepoxpomamun. beaKku XpoMaTUHA - THCTOHBL. /[unamuka s0epuoi
obonouxu 6 mumo3se. AoepHuiii mpancnopm.

Knerounsle  BriroueHus.  CpaBHUTENbHAs  XAPAaKTEPUCTHUKA  KJIETOK  JYKAPHUOT
(pacTUTENbHOM, Y)KUBOTHOM, TPUOHOMN).

JleMoHCTpanuu

[Toptpetsl: K.C. MepexkoBckuit, JI. Maprymnuc.

Tabmuuer 1 cxembl: «CTpoeHHE JYKapUOTHUECKOW KIeTKn», «CTpoeHHe >KMBOTHOM
KIIETKN», «CTpOEHUE paCTUTENbHOU KIETKN», «CTpoeHnEe MUTOXOHIPUNY, «SAapo», «CtpoeHue
MPOKAPUOTHYECKOMN KIETKH.

O6opyoBaHueE: CBETOBOM MHUKPOCKOII, MUKPOIIPENAPATHI PACTUTEIBHBIX,

KUBOTHBIX KJIETOK, MHKPOTIpENIapaThl OaKTepHUATbHBIX KIETOK.
JlaGoparopnast pabota «/3ydeHue cTpoeHus: KJIETOK pa3IMYHbIX OPraHU3MOBY.

[IpakTrueckas pabora «M3yueHne CBOMCTB KJIETOYHOM MEMOPAHBD».

JlabopaTopnas pabora «MccrnemoBaHue miazMoin3a U JCIUIa3MOJIM3a B PACTUTEIBHBIX
KJIETKaX).

HDaKTI/I‘{eCKaSI pa60Ta «I/I3yquI/1e ABHIKCHUS MUTOILIA3MbI B PACTUTCIIbHBIX KIICTKAX))>.

Tema 6. O0OMeH BenlecTB U NMpeBpalleHNe JHEPTUN B KJIETKe

AccuMHISAIUS U AUCCUMWISIIIMA - JIBE CTOPOHBI MeTabonu3Ma. Tumsl oOMeHa BeIIecTB:
aBTOTpOHBI ¥  TeTepoTpodHBIA. VYdyacTHe KUCIOpoJa B OOMEHHBIX IIpoIleccax.
OHepreTuueckoe obecreyeHne kietku: mpespamieHne AT® B 0OMEHHBIX mpoleccax.
depMeHTAaTUBHBIN XapakTep peakinii KIETOYHOT0 MeTaboIn3Ma.

@®epMeHTbI, UX CTpPOEHHE, CBOWCTBA W MexaHu3M JeictBuss. KodepmeHntsl. Orianuus
(GepMEHTOB OT HEOPraHMYECKHX KaTalu3aTopoB. benku -akTUBATOPHI U OENKU - UHTHUOUTOPHI.
3aBUCUMOCTb CKOPOCTH (DEpPMEHTATUBHBIX PEAKIUI OT Pa3IMUHbIX (DAKTOPOB.

[lepBUYHBIN CHHTE3 OpPraHUMYECKHX BEIIECTB B KieTke. DOTOCUHTE3. AHOKCUSEHMbIU U
oKkcueenuvlli  pomocunmes 'y oaxmeputi. Ceemocodouparowjue HnUSMeHMbl U NUSMEHMbl
peaxkyuonno2o yenmpa. Ponb xyoporiactoB B mpouecce potocunte3a. CBeToBass U TEMHOBAs
dazpl. Domoovixanue, C3-, C4- u CAM-munvi pomocunmesa. IIpoayKTUBHOCTh (POTOCUHTE3A.
Brnusinue pa3nuuHbiX (JakTOPOB HAa CKOPOCTh (poTOCHHTE3a. 3HAUeHHE POTOCHHTE3A.

XeMocuHTe3. Pa3HooOpasve OpraHu3MOB -XEMOCHUHTETHKOB: HUTPUPUIUPYIOLINE
OakTepuu, kene300aKTepuu, cepoOaKTepuu, BOJIOPOAHbIE OaKTeprH. 3HAaUeHHE XEMOCHHTE3a.
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AHa’poOHbIe opranu3mbsl. Buael Opokenus. [IpoaykTel OpoKeHuss U UX HCIOJIb30BaHUE
YEeJIOBEKOM. AHa’pOOHBIE MHUKPOOPTAHU3MBbI KaK OOBEKTHl OMOTEXHOJOTUM U BO30YIUTENH
Oone3Hei.

AdpoOHBIE OpraHU3Mbl. JTamlbl SHEpPreTudeckoro odmeHa. [loAroTOBUTENBHBIN HTall.
['mukonu3 - 6eCKUCIOPOAHOE PACIIEIIIICHUE TITIOKO3HI.

buonorudeckoe okuciaeHUE, WU KIETOYHOE JIbIXaHue. Poilb MUTOXOHApPUN B Ipolieccax
ouonoruueckoro okucienus. L{uknuyeckue peakiuu. OxuciautenbHoe (HochopuIupoBaHUe.
Ouepeuss memopanunozo epaouenma npomonos. Cunmes ATD: paboma npomonnou ATD-
cunmasvl. llpeuMmyiiecTBa a’poOHOTO TyTH OOMEHa BEIIECTB TMepes aHa’pOOHBIM.
D¢ hHeKTUBHOCTH SHEPTETHUECCKOTO 0OMEHa.

JleMoHCcTpanuu

[Moptpetsr:  x. [lpuctinu, K.A. Tumupszes, C. H. Bunorpanackuii,

B. A. Durensrapar, I1. Mutuenn, I'.A. 3aBap3uH.

Tabauupr 1 cxembl: «DoTocuHTe3)», «IDHEpreTuyeckuii oomen», «buocuHres Oenkay,
«CtpoeHnue pepMeHTa», « XeMOCUHTESY.

OO0opynioBaHuE:  CBETOBOM MUKPOCKOI, 000pYJOBaHHE /ISl HPUTOTOBICHUS

TIOCTOSTHHBIX M BPEMEHHBIX MHUKPOTIPEIapaToB.
JlaGoparopHast pabora «M3ydeHne KaTalUTUYECKOH aKTUBHOCTH (EpPMEHTOB (Ha

pUMepe aMUIIa3bl MIIK KaTallasbl)y.
JlaGoparopHast pabora «M3ydyeHne (QepMEHTaTUBHOIO pacIlEIJICHUs] MEepoKCcHUaa

BOJIOPOJIa B PACTUTEIBHBIX U )KHBOTHBIX KIIETKAX).
JlaGopaTtopnas pabora «CpaBHEHHE MPOIIECCOB (POTOCUHTE3a U XEMOCHHTE3AY.
Jlaboparopnas pabota «CpaBHEHHE TIPOIECCOB OPOKEHUS U JTBIXAHUS.

Tema 7. HacsiencreenHasi ”H(popMaus U peajin3anms e€ B KJIeTKe

Peakuuu MatpuuHoro cuHtes3a. [IpUHIKI KOMIUIEMEHTAPHOCTH B pEakUUAX MaTPUYHOTO
cuHTe3a. Peanusanus HacneAcTBeHHOW uWHGpopMauuu. ['eHeTHYecKui KOJA, €ro CBOWCTBA.
Tpanckpunuusa - marpuunbiii cuHTe3 PHK. [IpuHOmnel TpaHcKpunuuu: KOMIZIEMEHTAPHOCTb,
AHTUNAPAICIBHOCTh, ACUMMETPUYHOCTh. Co3pesanue mampuunvix PHK 6 sykapuomuueckoi
knemxe. Hexooupyrowue PHK.

Tpancnsius u e€ stanbl. Yuactue TpancnopTHeix PHK B OuocunTese Oenka. YcinoBus
ouocunTesa 6enka. Konupoanue amuHokucnot. Ponb pubocom B 6rocruHTe3e Oernka.

Coepemennvle npedcmasgnenuss 0 cmpoeHuu 2enog. Opranuzanysi reHoMa y npoKapuoT U
AyKapuoT. Perymnsuusi akTUBHOCTH T€HOB Yy mnpokapuoT. ['mnore3a omepona (®. XKakob, XK.
Mano). Monexynsapuvie mexanuzmvl 3Kcnpeccuu 2eHos y aykapuom. Ponv xpomamuna 6
peayaayuu pabomul 2enos. Perynsauus oOMEHHBIX MPoLIeccoB B KieTke. KieTouHklil romeocras.

Bupycsl - HekieTounbie (OpMBI )KU3HU U 00JMraTHble mapa3uThl. CTpOEHHE MPOCTHIX U
CIIO)KHBIX BHPYCOB, PETPOBHPYCOB, OakrepuodaroB. JKusnennwiii yuxn JHK-cooeporcawux
supycos, PHK-codepocawux eupycos, baxmepuogazos. QObpamuas mpaHcKpunyus,
pesepmasa, unmezpasa.

Bupycueie 3a0oneBanHusi 4enoBeka, JKUBOTHbIX, pactenuit. CIINJ], COVID-19,
COLIMAJIBHBIE U METULIUHCKHUE MTPOOIIEMBI.

Buoungopmamuxa: unmeepayus u  ananusz  6orvwux  maccueog  («bigdatar)
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CMpPYKmMypHblX  Ouono2udeckux Oauuvlx. Hanomexunonocuu 6 Ouonocuu u Mmeouyume.
Ipoepammupyemvie ¢hynkyuu 6enxos. Cnocobwvl 00CmasKu 1eKapcme.

JleMoHCTpaIuu

[Toptpetsr: H.K. Konbos, JI.M. IBaHOBCKUI.

Tabmumpl u cxemsl, «buocunTes Oenka», «l'eHeTnueckuii Kkoa», «BHpyChI»,
«baktepuodarm.

[Ipaktrueckas pabora «Co3gaHue MOJICIIA BUPYCay.

Tema 8. 7ZKM3HeHHBbII IMKJI KJIETKHU

Krnerounslii nuki, ero mepuoabl u perymsius. Muarepdaza m muto3. OcobeHHOCTH
IpOILIECCOB, MpoTekatonmx B uHTepdasze. [loaroroBka kiaeTku k AeneHuto. [IpecuHTeTHUECKHit
(TTOCTMUTOTUYECKUN), CUHTETUYECKHI M TOCTCHUHTETUYECKUH (MPEMHUTOTUYECKUIN) TEPUOIbI
uHTepha3hl.

Marpuunsiii  cuntre3 JHK -  pemmukanms. [lpunnunsl  perumkanuu — JJHK:
KOMILJIEMEHTAPHOCTh, IOJIYKOHCEPBAaTUBHBI CHUHTE3, aHTUNAPAJUIENbHOCTh. MeXaHu3M
permukanmn - JIHK.  Xpomocombl. Crtpoenue xpomocoM. Temomepsl u  Tenomepasa.
XpOMOCOMHBIM HA0Op KIETKH - KapUOTHI. JMIIOMAHBIA W TaIuIOWAHBIA HaOOPHI XPOMOCOM.
I'omonoruunsie XxpoMocomsl. [10710BbIE XPOMOCOMBL.

Jlenenue kieTku - MuTO3. CTaguu MHUTO3a U MPOUCXOIAIIME B HUX MpPOLECChl. THIbI
MuTo3a. Kaprnoknnes u nMTOKUHE3. buonornueckoe 3HaYeHUE MUTO3A.

Perymsiiiuss MutoTHYeckoro Iukia KieTku. [IporpamMmmupyemasi kjaeTouHas TUOenb -
aronTo3.

Krnerounoe si1po, XxpoMocombl, (PyHKLIMOHAJIbHASI TEHOMUKA. Mexanuzmbl npoaugepayuu,
ougppepenyuposky,  cmaperus  u  eudbenu  kiemok.  «llugposas  knemxay -
ououngpopmamuuecxkue mooenu GyHKYUOHUPOBAHUS KIeMKU.

JleMoHCcTpanmu

TaOnuIBl ¥ CXEMBI: «OKW3HEHHBIN UKI KIETKN», «MHUTO3», «CTpoeHue
xpomocom», «Pernmukanus JTHK».
OOGopynoBaHue: CBETOBOW MHKPOCKOI, MUKpoIpenapaTel: « MUTO3 B KJIE€TKaxX Kopelka

JTyKay.
JlaboparopHas paborta «/3ydeHrne XpoMOCOM Ha TOTOBBIX MUKPOTIpENapaTaxy.

JlaboparopHas pabora «HabmtoneHne mMuTO3a B KIETKAaX KOHUMKA KOpemika Jyka (Ha

TOTOBBIX MUKpOTperapaTax).

Tema 9. Ctpoenne n pyHKIMH OPraHU3MOB

buonornueckoe  pasHooOpaszue  opraHu3MoB. OJIHOKJIETOYHBIE,  KOJIOHUAJbHEIE,
MHOT'OKJIETOYHBIE OPTaHU3MBI.

Oco0eHHOCTH CTPOCHHUSI U )KM3HEACSITEIbHOCTH OJHOKIIETOUHBIX OpraHu3MoB. bakrepun,
apxeu, OJHOKJIETOYHbIe TpUOBI, OJHOKJIETOYHBIE BOJOPOCIH, JAPYTH€  MPOTHUCTHI.
KononuanbHble OpraHu3MBl.

B3anMocCBsI3b 4acTeil MHOTOKJIIETOYHOTO OpraHu3ma. TkaHM, opraHbl U CUCTEMbI OPTaHOB.
Opranusm kak enuHoe 1enoe. ['omeocras.

Tkanu pacteHudl. Tumbl pacTUTENBHBIX TKaHEW: oOpa3zoBaTeibHas, MOKPOBHas,
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IpOBOJIAIIAs], OCHOBHAsI, MexaHH4eckas. OcCOOEHHOCTH CTpOeHUs, QYHKIMA M PACIIOIIOKEHUS
TKaHEW B OpraHax pacTeHUM.

TkaHu KMBOTHBIX M  4YeJNOBEKa. THIBI JKMBOTHBIX TKaHEW: JNUTEIUAJIbHASA,
COEJIMHUTENbHAs, MbllleuHas, HepBHaAsA. OCOOEHHOCTH CTPOCHMS, PYHKIMI U PACIOIOKEHUS
TKaHEW B OpraHax KMBOTHBIX U YEJIOBEKa.

Opransl. BereraTuBHbBIE U T€HEPATUBHBIE OpraHbl pacTeHU. Opranbl U CUCTEMBI OPraHOB
JKUBOTHBIX U 4esioBeKa. DyHKIIMU OPraHOB U CUCTEM OpPraHOB.

Omnopa Tema opranusmoB. Kapkac pacrenuit. Ckenersl  OJHOKJIETOYHBIX U
MHOTOKJICTOYHBIX JKMBOTHBIX. HapyxHbiii u BHyTpeHHHU ckeneT. CTpO€HHME U THUIIBI
COCIMHEHUS KOCTEH.

JIBi>xeHre OpraHu3MoB. J[BM)KEHUE OJHOKJIETOYHBIX OPraHU3MOB: aMEOOUIHOE,
KT'YTHUKOBOE, PECHUYHOE. JIBM)KEHHME MHOTIOKJIETOYHBIX PACTCHUM: TPONU3MBI M HACTHUH.
JIBuKeHNE MHOTOKJIETOYHBIX JKMBOTHBIX M 4YEJOBEKa: MbllIeyHas cuctema. Peduekc.
CkerneTHble MBIIIIIBI U UX padoTa.

IIuranue opranu3MoB. Ilormnomenue BoAbl, YIIEKUCIOTO ra3a U MUHEPAIbHBIX BEILIECTB
pacreHussMu. [lutaHue >XKUBOTHBIX. BHYTPUIIOIOCTHOE M BHYTPUKIETOYHOE NUILEBApEHUE.
[Iutanre MO3BOHOUYHBIX KUBOTHBIX. OTIENbl MUILEBAPUTEIBHOrO TpakTa. [luieBapurtenbHble
kenessl. [IumeBapurenpHas cucTeMa 4esioBeka.

Jlpixanne opraHu3moB. Jlpixanwe pacteHuil. JlpixaHue >XUBOTHBIX. Juddy3us razon
yepe3 MOBEPXHOCTh KieTkH. KokHoe npixanue. JlpixarenabHas moBepxHOCTh. KabGepHoe u
NE€royHoe npIxaHue. JIpIxaHWE TO3BOHOYHBIX JKMBOTHBIX M YEJIOBEKA. OBOJIIOLHOHHOE
YCIIO)KHEHHE CTPOCHMS JIETKMX ITO3BOHOYHBIX JXMBOTHBIX. JlpIXaTelabHAas CHCTEMa YEJIOBEKA.
MexaHu3M BEHTWISINUM JIETKUX y MNOTUI W MJICKONMWTAIOMMX. Perynsius abIXaHHs.
JIpixaTenbHbIe 0OBEMBI.

TpancnopT BewmeCTB y OpraHuW3MOB. TpaHCHOPTHBIE CUCTEMBI pacTeHHil. TpaHCIOpT
BEIIECTB y JKUBOTHBIX. KpoBeHOcHas cucrema u €€ opranbl. KpoBeHocHas cucrema
NIO3BOHOYHBIX JKMBOTHBIX M desoBeka. Cepale, KpOBEHOCHbIE cocyabl M KpoBb. Kpyru
KpOBOOOpAIEHHs.  DBOJIOLMOHHBIE  YCIOXHEHHS  CTPOEHUS  KPOBEHOCHOW  CHUCTEMBbI
MO3BOHOYHBIX )KMUBOTHBIX. PaboTa cepaua u e€ perynsanusi.

Brinenenue y opranusmoB. Belgenenune y pacrteHuil. BeiieneHue 'y KHUBOTHBIX.
Cokpatutenbuple Bakyonu. Opranbl BbieneHus. DOuibTpaius, cekpenuss u  obpaTHoe
BCAChIBaHUE KaK MEXaHU3MbI pabOThI OpraHoB BhIIeIeHUS. CBSA3b MOJOCTH TeJIa C KPOBEHOCHOM
Y BBIJICIIUTEIIBHON CUCTEMaMH. BpijeneHrne y Mmo3BOHOYHBIX >KMBOTHBIX M 4enoBeka. [loukw.
Crtpoenue u ¢pyHkunoHupoBanue Hedpona. OOpazoBaHUE MOYH Y YEJIOBEKA.

3ammTa y OpraHu3MoB. 3allUuTa y OJHOKJIETOYHBIX OpraHu3MoB. Cmopsl OakTepwii U
LUCTHI IPOCTEUIINX. 3aIUTAa Y MHOTOKJIETOUHBIX pacTeHnil. Kytukyna. CpeacTBa nacCuBHON U
XUMAYECKOH 3aIUThl. OUTOHIINUILI.

3amMra y MHOTOKIETOYHBIX JKUBOTHBIX. I[IOKpOBBI M HMX MpPOM3BOJAHBIC. 3amuTa
opranu3zMa o1 Oone3neid. MmmyHHas cucrema uenoBeka. KIeTOuHBIE W TyMOpabHBIM
UMMYHHUTET. BpoXIEHHBIH W NpUOOpPETEHHBIA cHelupUUYecKuii HUMMYHUTET. Teopus
KIIOHaMbHO-ceNiekTuBHOr0o mMmmyHuTeTta (II. Opmux, ®.M. bepuer, C. Tonerana).
BocnanurenpHple OTBETHl OpraHu3MoB. Poib BpOXKAEHHOIO HMMMYHHUTETa B DPa3BUTHU
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CHCTEMHBIX 3a00JI€BaHUM.

PaznpaxumocTs W peryisiqusa 'y OpraHu3MoB. Pa3apakuMoOCTh y OJHOKIIETOYHBIX
oprann3MoB. Takcucel. PaznpaxuMocTs U peryisiius y pacteHuid. PocToBbie BelecTBa U UX
3HAYCHUE.

HepBHast cuctema u pediiekTopHasl peryiasmnus y KUBOTHbIX. HepBHas cuctema u eé
OTACJbl. DBOJIIOIMOHHOE YCJIOKHEHUE CTPOCHHUS HEPBHON CHCTEMBI Y >KUBOTHBIX. OTIEmbI
TOJIOBHOTO MO3Ta MO3BOHOYHBIX KUBOTHBIX. Peduiekc u pediexkropuas mayra. besycnoBHbie u
YCJIOBHBIC pe(DIICKCHI.

['ymopanbHasi peryisius U SHIOKPUHHAs CHUCTEMa >KMBOTHBIX M uelloBeka. JKenesbl
SHJIOKPUHHOM CHUCTEMBI M WX TOPMOHBI. JlelicTBME TOpPMOHOB. B3anMMOCBSI3b HEPBHOM U
SHAOKPUHHON cucTeM. I umoranamo -runodusapHas cucrema.

JleMoHCcTpanuu

[Toptpet: N.I1. ITaBnos.

TaOIHIBI U CXEMBI. «OIHOKIIETOYHBIE BOJIOPOCINY, K MHOTOKJIETOUHbIE

Bogopocinn», «bakrepum», «lIpocrenmme», «Opranbl HBETKOBBIX pacTeHUuN», «CHCTEMBI
OpPraHoOB MMO3BOHOYHBIX )KUBOTHBIX», « BHYTpEHHEE CTPOCHHE HACEKOMBIX», « TKaHU pacTeHUN»,
«KopneBbie cuctembl», «Ctpoenue crebns», «CTpoeHHE JMCTOBOM IUIAaCTMHKWY, «TKaHU
JKUBOTHBIX», «Ckener yenoBekay, «llumeBapurensHas cucrteMa», «KpoBEeHOCHas CHCTEMay,
«/IpixaTenpHass cucrema», «HepBHas cucrema», «Koxka», «MplmeyHas cucremay,
«BprgenurenbHas cucteMay, « JHIOKpUHHAsA cuctemay, «CTpoeHue MbIIbD, « IMMyHHATETY,
«KuieunonosoctHeie», «Cxema nuTaHus pacTeHui», « KpoOBEHOCHBIE CUCTEMBI TTO3BOHOYHBIX
JKUBOTHBIX», «CTpoeHue ruapb», « CTpoeHue MmiaHapumn», « BHyTpeHHee CTpOeHHE T0KIEBOro
uyepBsi», «HepBHas cucrema pwid», «HepBHas cucrema nsarymku», «HepBHas cucrema
npecMmbikaronmxcs», «HepBHas cucrtema nrtuny, «HepBHas cucTeMa MIIEKOMHUTAIOMINX),
«HepBHas cucrema uenoBeka», «Pedmexcy.
OGopynoBaHue: CBETOBOI MUKPOCKOII, MUKPOIIPENAPATHI OJJTHOKJIETOUHBIX

OpPraHu3MOB, MHKpOIIpenapaThl TKaHEH, pPaKOBHHBI MOJUIIOCKOB, KOJUICKLIUH HACEKOMBIX,
UTJIOKOXHX, KUBBIE K3EMIUIIPhl KOMHATHBIX PAaCTeHU, repOapun pacTeHUH pa3HbIX OTAEIIOB,
BJIQKHBIE TMIpernaparbl >KUBOTHBIX, CKEJIEThl I03BOHOYHBIX, KOJUICKIUH OECHO3BOHOYHBIX
KUBOTHBIX, CKEJIET YeJOBeKa, 000pyAOBaHUE Ul IEMOHCTPAIMU IMOYBEHHOTO M BO3IYLIHOTO
NUTAHUS PACTEHUH, pacllemieHus] Kpaxmajia ¢ OeNKoB IMoja JAeicTBUEM (epMEHTOB,
o0opyioBaHME JIsi JIEMOHCTpAIlMM OIBITOB MO H3MEPEHMIO XU3HEHHOW EMKOCTU JIErKHUX,
MeXaHU3Ma JbIXaTeNbHbIX ABMKEHUH, MO/IETH TOJIOBHOTO MO3Ta Pa3IMYHbIX KUBOTHBIX.
JlaGopaTopHast paboTa «/3ydenue TkaHel pacTeHUiI».

JlaGopaTopHast paboTa «/3yueHnue TkaHeW KUBOTHBIX).
JlabopaTopHast paboTa «/3yueHue opraHoB IBETKOBOTO PACTECHUS».

Tema 10. PasMHokeHHMe M pa3BUTHE OPTAaHU3MOB

®opmMbl pa3MHOKEHHUS OpPraHuU3MOB: Oecrojioe (BKJIIOYas BETETATHBHOE) U TIOJOBOE.
Bunsl 6ecrionioro pa3MHOKEHUS: MOYKOBAHUE, CIOPYJIALMS, (pparMeHTanus,
KIIOHUPOBAHUE.

[TonoBoe pa3muHoxenue. llomoBbie kneTku, wim ramersl. Meio3. Craagum Meiiosa.
[ToBenenne xpomocoMm B Menose. Kpoccunrosep. buonorndyecknii cMpICiI Meiio3a U MOJIOBOTO
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npouecca. Meo3 1 ero MecTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

IIpenzaponsimeBoe  paszButue. ['ameroreHes y JKHBOTHBIX. llosloBbIE — Kene3bl.
OO0pa3oBaHue U pa3BUTHE MOJOBBIX KieTok. Crepmarorene3 u ooreHes. CTpoeHHE MOJIOBBIX
KJIETOK.

OmnogoTBOpeHHEe M SMOPHOHANIBHOE Pa3BUTHE KUBOTHBIX. CHOCOOBI OMIIOAOTBOPEHHUS:
HapykHOe, BHyTpeHHee. [lapTeHorenes.

NuauBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPUOJIOTHS - HayKa O pa3BUTHHU
opranu3MoB. Mopdghoeenes - o0na uz enasuvix npooiem smopuonocuu. Konyenyus mopgoeenos
u mooenu mopghoeenesa. Ctaauu >MOpUOTeHE3a KUBOTHBIX (HAa TIpUMEpe JIATYIIKH).
Hpobnenue. Tumbl apoOneHus. /lemepmunupogannoe u HeOepMUHUPOBAHHOE OpobieHUe.
bracmyna, muner 61acmyn. Oco6eHHOCTH JPOOJICHNUS MIEKOMUTAIONIUX. 3apOAbIIIEBbIE TUCTKU
(racTpymsius). 3akiajka OpraHoB M TKaHeW M3 3apobIIIEBBIX JMCTKOB. B3auMHoe BiusHUE
yacTel pa3BUBAIOIIETOCS 3apojbliia (3IMOpHUOHANbHAS WHAYKIHMS). 3aKiajika IjaHa CTPOCHUS
JKUBOTHOTO KakK pe3yibTaT HMEpapXWUYeCKUX B3aUMOJEWUCTBUI TE€HOB. BiusHue Ha
AMOpPHOHANIBHOE Pa3BUTHE PA3IUYHBIX (PAKTOPOB OKPYKAIOIIEH CPeIbl.

Poct u pa3Butne x)uBOTHBIX. [locTamMOpuoHanbHblil nepuon. llpsmoe u Hempsimoe
pasButue. PazButne c meramopdo3oM y OECIO3BOHOYHBIX M TO3BOHOYHBIX >KUBOTHBIX.
buonoruueckoe 3HaueHHE MPSMOrO M HEMPSMOIO Pa3BUTHA, UX PACIIPOCTPAHEHUE B MPHUPOJE.
Tunel pocta >XUBOTHBIX. akTOphpl peryiasiuMuM pocTa >KMBOTHBIX M 4enoBeka. Craauu
NOCTAMOPHOHATIBHOTO Pa3BUTHSA y >KMBOTHBIX M 4esoBeKa. Ilepronbl OHTOreHe3a ueloBeKa.
Crapenue u cMepTh Kak OMOJIOTMYECKHE MTPOLIECCHI.

PasmuHoxenue u pasBurue pactenuil. I amerodur u cnopodur. Meiio3 B KHU3HEHHOM
nukIie pactenuit. OGpa3oBaHue Crop B mpoiiecce Mero3a. ['ameroreHes y pacteHuil.
OnnonoTBOpeHne W pa3BUTHUE PACTUTEIBHBIX OpPraHM3MOB. JIBOMHOE OIUIOAOTBOPEHHE Y
IBETKOBBIX pacTeHuil. OOpa3zoBaHUe U pa3BUTHE CEMEHHU.

MexaHu3MBbl PEryIsIIM OHTOT€HEe3a Y paCTEHUMN U )KMBOTHBIX.

JleMoHcTpanuu

IToptpetsr: C.I'. Hapamun, X. [lIneman.

TabmuIBl U CXEMBL: «BereratuBHOE pa3MHOKeHUE», « TUIBI Oecronoro
pa3sMHOXEHU», «PazMHOKEHNE XIaMUIOMOHAAbDY, «Pa3MHOXEHHE 3BIIIEHBDY, «Pa3MHOXEeHUE
ruape», «Melo3», «Xpomocombl», «['amerorenes», «CTpoeHue  SAULEKIETKH U
crepmaro3ousa», «OCHOBHbIE CTaauu OHTOreHe3a», «lIpsmoe u HempsiMoe pa3BUTHEY,
«Pa3Butne Maiickoro xyka», «Pa3zButue capanum», «Pa3zButne sArymkw», «/[BoitHoe
OIUIOJIOTBOPEHUE Y IBETKOBBIX pacTeHUui», «CTpOCHUE CEMSH OJHOJOJIBHBIX M JBYIOJBHBIX
pacteHui», « KU3HeHHBIN LUK MOPCKON KamycThbl», «KU3HEHHBIA UK MXay, «KU3HEHHbIN
LUK TAOPOTHUKAY, « KU3HEHHBINA LIUKIT COCHBD».

OGopynoBaHue: CBETOBOI MUKPOCKOII, MUKPOIIPENApaThl AUIEKIETOK U

CIEPMAaTO30U 0B, MOAEIb «LIMKI pa3BUTHS JIATYILIKI.
JlaGoparopHast pabotra «M3ydyeHue CTpOEHMSI TOJOBBIX KIETOK Ha TOTOBBIX

MUKpOIIpernapaTax».
[IpakTuyeckas pabora «BpIsiBIeHHE NPU3HAKOB CXOJCTBA 3apOAbIINIEH MO3BOHOYHBIX
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KHUBOTHBIX).
Jlaboparopnas pabora «CTpoeHHE OpraHOB Pa3MHOXEHUS BBICILIUX PACTEHUIN.

Tema 11. I'eHeTHKa - HAYyKa 0 HACJEACTBEHHOCTH U M3MEHYHMBOCTH OPraHU3MOB

WcTopusi cTaHOBIEHUS M Pa3BUTUSl FeHETUKU Kak Hayku. PaGotel I'. Menpens, I'. ne
®pusa, T. Moprana. Poiap oredecTBEeHHBIX YYEHBIX B pa3BUTUM TeHeTuku. Paborer H.K.
Konbrora, H.M. BaBuiioBa, A.H. benosepckoro, I'./l. Kapneuenko, I0.A. ®ununuenko, H.B.
Tumodeepa-Pecosckoro.

OCHOBHBIE T€HETUYECKUE MOHATHUSI U CUMBOJIBL. | 'OMOJIOTHYHBIE XPOMOCOMBI, AJIJIEIbHBIE
I€Hbl, AJIbTEPHATUBHBIE NPU3HAKU, JTOMUHAHTHBIA M PELECCUBHBIM NPHU3HAK, T'OMO3MUIOTA,
reTepo3urora, YMcTas JUHHS, THOPUIBI, TEeHOTUN, (eHoTurl. OCHOBHBIE METOJ/IbI T€HETHUKH:

rUOPUA0IOTHYECKUH, IIUTOIOTHYECKUI, MOJIEKYIISIPHO -
TE€HETUYECKHM.
JleMoHcTpanuu

[Toptpetsr: I'. Mennens, I'. ne @pus, T. Mopran, H.K. Konsnos, H.1. Basunos, A.H.
benozepckuii, I'.Jl. Kapneuenko, FO.A. ®ununuenko, H.B. Tumodees-PecoBckuii.

Tabnuuel u cxembl: «MeTobl FeHETUKNY», « CXEeMbI CKPEILIUBAHUS.

JlaGopaTopHas paboTa «/lpo3oduia kak 00BEKT FTeHETUYECKUX UCCIETOBAHUN».

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Mounorubpuanoe ckpemuBanue. [lepBbiii 3akoH MeHaenss - 3aKoH €IUHOOOpa3us
rudpuaoB nepBoro nokoseHus. IlpaBmino nomunupoBanus. Bropoil 3akoH MeHnens - 3akoH
pacuieryieHus: npus3HakoB. LluTonormueckue OCHOBBI MOHOTHOPUIHOTO  CKpPEUIMBAHUS.
['mnoTe3a YMCTOTHI ramer.

AHamuzupyromee — ckpemmBaHue.  [IpoMexyTOuHBI  XapakTep  HaclleJOBaHUS.
Paciennenne npu3HakoB NpU HEMTOJIHOM JIOMUHUPOBAHUH.

Jurubpunnoe ckpemuBanue. Tpertudt 3akoH MeHnens - 3aKOH HE3aBUCHMOIO
HacJie/IoBaHus NpU3HAKoB. LluTonornueckre OCHOBBI AUTUOPUTHOTO CKpPEIIMBAHUS.

CuennieHHoe  HacienoBaHue mnpu3HakoB. Pabotret  T. Moprana. CuemnieHHOe
HAcJe0BaHUE TE€HOB, HApYLICHHWE CLEIUICHUS MEXAY TIeHaMH. XpPOMOCOMHAas TeOopus
HACJIEACTBEHHOCTH.

['enetnka mosa. XpoOMOCOMHBIM MEXAHU3M OINpPEEICHUs Moja. AyTOCOMBI U MOJOBbIE
XpPOMOCOMBI. ['OMOraMeTHbIi M TIeTepOoraMeTHBIM 1OJI. ['€HeTHyecKas CTPYKTypa IOJIOBBIX
xpoMocoM. HacnenoBanue Npu3HAKOB, CLEIJIEHHBIX C ITOJIOM.

I'enoTun kak nenoctHas cucrema. llnenorponuss - MHOXKECTBEHHOE IEHCTBUE TIEHA.
MHOK€ECTBEHHBIN aienu3M. BzauMoaencTBhe HealsIenbHbIX TI€HOB. KOMIUIEMEHTapHOCTb.
Onucras. [lonumepus.

['eHeTdecKknii KOHTPOJIb PA3BUTHSl PACTEHUM, >KMBOTHBIX M 4YEJIOBEKA, a TaKXKe
(GU3MONOrMYEeCKMX TMPOIECCOB, TMOBEIEHUS M KOTHUTUBHBIX (GyHKIuH. ['‘eHeTHueckue
MEXaHM3Mbl CUMOMOTreHe3a, MEXaHU3Mbl B3aMMOJCHCTBUSL «XO35IMH - Mapa3uT» U «XO3SIHH -
MUKpoOUOM». ['eHeTHuecKHe acTeKThl KOHTPOJIS U U3MEHEHHUs HacIeICTBeHHON NH(POpMalluY B
MTOKOJICHUSX KJIETOK U OPTaHU3MOB.
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JleMoHCTpaAIIUHA

[Toptpetsr: I'. Menaens, T. Mopran.

Tabmumpl u cxemsl: «[lepBeiii 1 BTOpo# 3akoHBI Menaems», « TpeTuit 3akoH MeHaemns»,
«AHanuzupyroiiee CKpEIIMBAHUEY, «HemnomHoe JOMUHHUPOBAHUEY, «CuenieHHoe
HacjeJoBaHUE TIPU3HAKOB Yy Japo3oduibl»y, «[eHetnka mona», «Kapuotum dyemoBekay,
«Kapuotun  apozodunel»y,  «Kapwotmnm — nTUIB),  «MHOXECTBEHHBIH  allJICITH3M,
«B3aumoeiicTBrE TEHOBY.

OOGopynoBaHue: MOJENb sl JEMOHCTPAIIMU 3aKOHOB €AMHOOOpa3usi THOPHUIOB TIEPBOTO

IIOKOJICHUSI M PACILEIUICHHs] MPU3HAKOB, MOJENb Ul JEMOHCTPAIlMM 3aKOHA HE3aBHCUMOTO
HACJICNIOBAaHUS IPU3HAKOB, MOJENb I JAEMOHCTPALMM  CLEIJICHHOTO  HACICAOBAHHUS
IPU3HAKOB, CBETOBOM MUKPOCKOIN, MUKpoIipenapar: «Jlpo3zodpunay.

[TpakTuyeckas pabora «l3ydyeHue pe3yabTaTOB MOHOTMOPHIHOTO CKPEIIMBAHUS Y

JPO30(OUITBDY.

[Mpaktuueckas pabora «l3yueHue pe3yabTaToOB IUTHOPHIHOTO CKPCIIUBAHUS Y
JPO30(HITBI.

Tema 13. 3aK0HOMEpPHOCTH U3MEHYNBOCTH

BzaumoneiictBue reHotuna u cpeabl npu GopmupoBanun ¢deHotuna. M3MeHUYnBOCTH
npu3HakoB. KauecTBEHHbIE M  KOJIMYECTBEHHbIE MPU3HAKA. BuUIbl U3MEHYMBOCTH:
HEHACJICJICTBEHHAs U HACJIEICTBEHHASI.

MopaudukanmonHass U3MeHYUBOCTh. Poib cpeasl B hopMupoBaHUU MOAUGPUKAITMOHHOM
u3MeHunBocTH. Hopma peakuuu npusHaka. Bapuanuonsslil psa u BapualmonHasi kpusas (B.
Noranncen). CBolicTBa MOAU(PUKAIIMOHHONW U3MEHYUBOCTH.

I'enoTunuueckass u3MeHYMBOCTh. (CBOMCTBA TE€HOTHIUYECKONM HW3MEHYMBOCTH. Bubl
TEHOTUMUYECKON U3MEHYMBOCTU: KOMOMHATHBHAS, MyTallMOHHAS.

KoMmOuHaTHBHAs M3MEHYMBOCTh. Meil03 M MOJOBOM MPOIECC - OCHOBA KOMOMHATHUBHOMN
U3MEHYMBOCTU. Poib KOMOMHATMBHONW W3MEHYMBOCTH B  CO3JaHUU TEHETHYECKOTO
pa3HooOpa3us B Mpejiesiax OJTHOTO BHUJA.

MyTanuroHHass M3MEHYMBOCTh. BHABI MyTanuid: T€HHBIE, XPOMOCOMHBIE, T€HOMHBIE.
CrnoHTaHHbIE W MHAYLUHMPOBAHHbIE MYTallMU. SlAepHble M LUTOIJIA3MaTHYECKHE MYTallUH.
Comarnueckue W TMoJIOBble MyTaluu. [IpuynMHbI BO3HUKHOBEHUS MyTauuil. MyTareHsl U HX
BJIMSIHME HA OPraHU3Mbl. 3AKOHOMEPHOCTH MYTAIIMOHHOIO Ipoliecca. 3aKOH TOMOJIOTHYECKUX
psinoB B HacienctBeHHOMl u3meHunBocTH (H.M. BaBunoB). BHesjaepHas W3MEHUYMBOCTh U
HACJIEICTBEHHOCTb.

OnuceHemuka u 3MUSEHOMUKA, POlb INUCEHEMUYeCKUX (aKxmopos 8 HACIeO008aHUU U
UBMEHYUBOCMU (heHOMUNUYECKUX NPUSHAKOS ) OP2AHUIMOB.

JeMoHCcTpanuu

[Toptpetsr: I'. ne ®pus, B. Moranncen, H.I1. BaBuiios.

Tabmuuet 1 cxembl: «Buabl w3meHunBocTH», «MonudukanmoHHas H3MEHYHUBOCTHY,
«KomOuHaTBHAasT ~ W3MEHUMBOCTH», «Meio3», «OmmomoTBopenue»,  «l'eHernueckue
3a00JIeBaHUS YEIOBEKaY, «BUIbI MyTaIuii».

OOGopynoBaHue: >KUBbIE U TepOapHbIC IK3EMIUISIPhl KOMHATHBIX PACTEHUN, PUCYHKH
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(poTorpadun) >KUBOTHBIX C pa3TUIHBIMHA BUJAMHU U3MEHUYHUBOCTH.
JlaGoparopHast  pabora  «lccnenoBaHue — 3aKOHOMEPHOCTEH  MOJIU(DUKAIIMOHHOMN

u3MeHYnBOCTH. [locTpoeHne BapHallmoOHHOTO Psijia ¥ BapUAIlMOHHON KPUBO».
[TpakTuyeckas pabota « MyTtanuu y Apo30¢puiibl (Ha TOTOBBIX MUKpPOIpEnapaTax)y.

Tema 14. I'eHeTHKA YeJIOBeKAa

Kapuotun uyenoBeka. MexayHapojHas MporpaMma HCCIICIOBaHHS Te€HOMa dYeloBeKa.
MeTobl M3yUeHUs] TEHETHKH YEJIOBEKA: TeHEaJTOTHUECKHM, OJM3HEIIOBBIN, IUTOTCHETHICCKHM,
MONYJIAIIMOHHO-CTATUCTUUECKUH, MOJICKYJsIpHO-TeHeTHYecknii. COBpeMEHHOE OIpe/eleHre
TCHOTHIIA: MOJTHOTEHOMHOE CEKBEHHUPOBaHUE,
TeHOTUIHPOBAaHUE, B TOM uuciie ¢ momombio [II[P-ananu3a. HacnencTBeHHble 3a0oieBaHUS
YelloBeKa. ['@HHbIe M XPOMOCOMHBIE OOJIe3HM 4YeloBeKa. boJje3HWm ¢ HacieJICTBEHHON
MPEPaCIIONOKEHHOCThIO. 3HAUYCHUE MEIUIIMHCKON T€HETHKH B MPEIOTBPAIICHUU U JICUCHUU
TEHEeTHYECKNX 3a00JIeBaHUN dYelloBeKa. MeEauKO - TEHETHYECKOE KOHCYJIbTHUPOBAHHE.
CtBoOBBIE KJIETKHU. [IOHATHE «TF€HETHYECKOro rpy3a». DTUYECKHE aCIEKThl UCCICAOBAHUM B
00J1acTH peAaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

[ enernueckue (pakTOpsl MOBBIIMICHHOW YYBCTBUTEIBHOCTH UYEJIOBEKA K (DU3UYECKOMY H
XUMUYECKOMY 3arpsi3HEHUI0 OKpYyKaromieh cpenbl. [eHeTnyeckas MpepacroioKEHHOCTh
YeJIOBEKa K MaTOJOTUSIM.

JleMoHCcTpanuu

Ta6JII/II_[BI Hn CXCMBbI: <<K3,pPIOTI/Il'I YCJIOBECKaA», ((MGTOI[BI HU3YYCHHA TCHCTUKH YCIIOBCKA»,
«I'eHeTnueckue 3a001€BaHUS YCIIOBEKAY.

[IpakTuueckas pabora «CocTaBlieHHE U aHAJIU3 POJIOCTIOBHOM.
Tema 15. Cesiekumsi OpraHu3mMoB

JoMecTukamuss W cenekius. 3apOoXKJICHHE CEJNEKIMU W JoMecTukaiuu. Ydenue H.U.
BasunoBa o lleHTpax mnpoucxokaeHuss M MHOrooOpasus KyJIbTYpHBIX pacTeHuil. Pounb
CEJIEKIMUA B CO3JJaHUM COPTOB PACTEHUM M MOPOJ KUBOTHBIX. CopT, MOpoja, mTaMM. 3aKOH
FOMOJIOTHUYECKUX PSAJIOB B HacleICcTBEHHOW n3MeHunBoctd H.U. BaBuioBa, ero 3Hauenue s
CEJICKITMOHHOHN pabOoTHI.

MeTtoibI ceneKinoHHOo#M paboThl. IcKyccTBEHHBIN O0TOOD: MacCOBBIU U
WHIUBHIYaIbHBIH. DTanbl KOMOWHAIIMOHHOW celeKiuu. McmpITaHue MPOU3BOJIUTENEH 110
noToMCcTBY. OTOOp MO TEHOTHITY C TIOMOIINBIO OIEHKH (PeHOTHIa IMOTOMCTBA M OTOOp IO
FeHOTUITy ¢ nmomouipio ananuza JJHK.

HckyccTBEHHBIN MyTareHe3 Kak METOJl CENEKIMOHHOW paboThl. PamuanuoHHBI H
XUMUYECKHH MyTareHe3 Kak MCTOYHHK MyTaluid y KyJbTypHBIX (OpM OpraHu3MoOB.
Hcnons30BaHEe TEHOMHOTO pEAaKTUPOBAHUS M METOJA0B pekomOuHaHTHRIX JIHK nmms
MOJYYEHUSI KUCXOJHOI0 MaTepuasa Jjisi CeICKIHUH.

[Tonyuenne monumiaonaoB. BHyTpuBumoBas rtubOpuausanus. biuskopoacTBeHHOE
CKpelIMBaHue, uin nHOpuauHT. HepoacTBeHHOE CKpeluBanue, Win ayTopuauHr. ['eTepo3uc u
ero mnpuuuHbl. Hcmonp3oBaHue reTepo3uca B cenekuuu. OTmanéHHas TUOpUIU3AIUAL.
[Ipeomonenne Oecrioausi MEXKBHIOBBIX TUOPHIOB. JlOCTHXKEHUS CENEKIMH pPACTEHUH W
YKUBOTHBIX. «3eéHas pesooyusy.
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CoxpaHeHHe U HU3YyUYECHHE T€HETHYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUN U HX JUKUX
poauuer Il CO3JIaHHUsI HOBBIX COPTOB M THOPUIOB CEIbCKOXO3SIMCTBEHHBIX KYIBTYP.
H3yuenue, coxpanenue u ynpasienue 2eHemuyecKUMU pPecypcamu CenbCKOXO3AUCMEEHHbIX U
NPOMBICIOBBIX JHCUBOMHBIX 6 YENAX VAVHULeHUS CYUeCmBYIuUX U CcO30aHUs HOBbIX NOpPOO,
JUHUL U KPOCCO8, 6 MOM UUCIe C NPUMEHEHUEeM COBPEMEHHbIX Memo008 HAYYHbIX
uccnedo8aHull, nepedosvix uoell U NePCneKmuHbIX MexXHOI02UlL.

JleMoHCcTpanuu

[Toptpetsr: H.U. BaBunos, 1.B. Muuypun, I'.JI. Kapneuenko, ILII. JIykpsinenko, b.JI.
Actaypos, H. bopaoyr, JI.K. benses.

Tabnuiet 1 cxembl: «L{eHTpBI MPOUCXOXKIECHUS U MHOTO00pa3usl KyJIbTYPHBIX PACTEHUNY,
«3aKOH TOMOJIOTMYECKHX PSAJOB B HACIEACTBEHHOW W3MEHYUBOCTH», «METOIbI CENEeKLIUN»,
«Otnanénnas rudpuanzanusy, «MyTtareHesy.

JlaboparopHas pabota «M3yueHue cOpTOB KyJIbTYPHBIX PACTEHUN U MOPOA JTOMAIIHHX

KUBOTHBIX).
JlaGoparopnas pabota «/3yueHne MeTo10B CEIEKLIUN PACTEHUI.

[TpakTuyeckas pabota «[IpuBuBKa pacTeHUIN».

Okckypcusi « OCHOBHBIE METONIBI U JIOCTHKEHHUS CEJICKIIMA PACTCHHH W KUBOTHBIX (HA
CEJICKIITMOHHYIO CTaHIMIO, TUIEMEHHYIO ()epMy, COPTOUCIIBITATENIbHBIN y4acTOK, B TEILTUYHOE
XO035IUCTBO, B TaOOPATOPUIO arpOyHUBEPCUTETA WIIM HAYYHOTO IIEHTPA)».

Tema 16. bnorexHoJiorusi M CHHTeTHYeCKasi OMOJIOT S

OOBEKThI, HCMOJb3yeMble B OHOTEXHOJOTHHU, - KJIETOYHBIE M TKAHEBBIE KYIBTYPHI,
MUKPOOPTaHU3MBI, HMX XapakTepucTUKa. TpaauimoHHas OHOTEXHOJOTHs: XJeOonedyeHue,
MOJIyYEHHE KUCIOMOJIOYHBIX MPOAYKTOB, BUHOeIne. Mukpoouonoruaeckuii cuaTe3. OObeKThI
MUKPOOHOIOTHYECKNX TeXHOJIoTui. [Ipon3BoacTBO Oeika, aMUHOKUCIIOT M BATAMUHOB.

Co3nanve TEXHOJOTHMM W  HMHCTPYMEHTOB  II€JICHANPABICHHOTO MW3MEHEHUsT W
KOHCTPYHUPOBAHUS T€HOMOB C LIEJIbIO MOJIYYEHHS] OPraHU3MOB U UX KOMITOHEHTOB, COAEPXKAIIUX
HE BCTPEUAIOIIUECS B IPUPO/Ie OMOCUHTETUYECKUE TTYTH.

Kinerounas mHkeHepus. MeTolbl KyJabTypbl KJIETOK M TKAHEM PACTEHUN U JKUBOTHBIX.
Kpuobanku. Comaruueckas rubpuauzanus U comMaTHueckuil smOpuoreHe3. Mcmnonb3oBaHue
rarjouJ0B B CENEKUUH pacTeHuul. [lonyuenue mMoHOKIOHANbHBIX anmumen. Mcnonvsosanue
MOHOKJIOHATIbHBIX U NOJIUKIOHAIbHBIX anmumen 8 meouyune. VICKyCCTBEHHOE OIIOJ0TBOPEHHUE.
PexoHCTpyKIUs SAWIEKIETOK W KIOHMPOBAHUE >KUBOTHBIX. METOJ TpaHCIUIAHTALMU SIIAEP
KJIETOK. TexHonocuu 0300poenenus, KyJIbmMUueUpOBAHUs U MUKPOKIOHAILHO20 DA3ZMHONCEHUs
CeNbCKOXO03AUCMBEHHBIX KYAbMYP.

XpoMOCcOMHasi U TeHHasi MHKEeHepHsi. VICKYCCTBEHHBIN CHHTE3 I'eéHa U KOHCTPYUPOBAHUE
pekomOunanTHeIX JIHK. Coszoanue mpanceennvix opeanuzmos. JIoCTUX)EHUS U TIEPCHIEKTUBBI
XPOMOCOMHON W TEHHOW WH)XCHEPHH. OKOJOTHMYECKHE M ITHYECKHE MPOOJIeMbl TEHHOU
MH)XCHEPUU.

Menunuackue  OuorexHosoruu. [loctreHomuas  mudpoBas  memunuua.  [I1[P-
JMAarHOCTHKA. MeTa0oJIOMHBI aHallu3, TEHOIEHTPUUECKUN aHallM3 MPOTeoMa YeJIoBeKa IS
OLICHKM COCTOSIHMSI €ro 340pOBbiA. Vcnonb30BaHHWE CTBOJIOBBIX KJIETOK. lapreTHas Teparus
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paka. 3D-OumowmxeHepus Uil pa3pabOTKH  (QYHAAMEHTAIBHBIX OCHOB  MEIUITUHCKHUX
TEXHOJIOTUH, CO3AaHHUA KOMIUICKCHBIX TKaHEW COYETaHHEM TEXHOJOTHHA TPEXMEPHOTO
OMONIPUHTHHIA u ckadonarHra s peleHus 3anay
MEPCOHATU3UPOBAHHON METULIHBI.

Co3maHre BEKTOPHBIX BAaKIMH C LEIbI0 OOECTeYeHHs KOMOMHMPOBAHHOMN 3aIlUTBHI OT
B0o30ynureneit OPBU, YCTaHOBJIEHUE MOJIEKYJISIPHBIX MEXaHU3MOB
dbynkunonupoBanust PHK-conepxamux BUpycoOB, BBI3BIBAIOIIUX 0CO00 OMAacHbIC 3a00JIeBaHUs
YeNIOBEeKa W KUBOTHBIX.

JleMoHcTpanuu

Tabmuuet w  cxembl:  «Mcrmonb30BaHUE  MHUKPOOPTAaHM3MOB B MPOMBIILICHHOM
IPOU3BOJICTBE», «KiteTouHas nuxeHepus», «I'cHHas HHXCHEPHUS».
JlabGopartopnas pabora «M3yueHne 00beKTOB OHOTEXHOIOTHH.

[IpakTuueckas pa60Ta <<H0J'IYIICHI/IG MOJIOYHOKHUCIIBIX IIPOAYKTOB.

SKCKY[QCI/ISI «buoTexHonorus - BaxHeuIas IMPOU3BOANTCIIbHAA CHUJIa COBPEMCHHOCTH (Ha

OMOTEXHOJIOTUYECKOE MPOU3BOJICTBO).
11 KUIIACC

Tema 1. 3apo:kaeHue U pa3BUTHE IBOJIOIMOHHBIX MPeEACTABJICHUN B 0MOJI0THH

OpomonnonHas teopust Y. lapsuna. IIpeanocslikn BOSHUKHOBEHUS TapBUHU3MA. JKHU3HB
Y Hay4dHasd JaesaTelbHOoCTh Y. /[apBuHa.

JBwxymue cuibl BSBoiaonuu BugoB 1o Y. JlapBuHy (BBICOKass HWHTEHCUBHOCTH
Pa3MHOXKEHHSI OpPraHU3MOB, HACIEICTBEHHAsh W3MEHUMBOCTh, Oopb0a 3a CyIEeCTBOBAHUE,
€CTECTBEHHBIM U UCKYCCTBEHHBIN 0TOOD).

Odopmienune cunrerndeckoit Teopun sBomonun  (CTD). HeittpanbHas Teopus
sBomoIi. COBpEeMEHHAasi JBOJIONMOHHAS OWONOrus. 3HAaYeHHE SBOJIONMOHHOW TEOpUH B
(bopMHUPOBAHNHU €CTECTBEHHO-HAYYHOW KapTUHBI MUDA.

JleMoHcTpanuu

IToptpersr: Apucrorens, K. Jlunnen, JK.b. Jlamapk, 2.0K. Cenr-Unep, K. Krosbe, Y.
Hapsun, C.C. YerBepukos, N.U. IlImansraysen, Ix. Xonaein, J.K. benses.

Tabnuuel u cxembl: «Cucrema xuBoil pupoas! (mo K. Jlunnero)», «JlecTHuIa KUBbBIX
cymectB (mo Jlamapky)», «Mexanusm QopMHUpOBaHUS TPUCTIOCOOJICHUM Yy pacTeHH U
*UBOTHBIX (1m0 Jlamapky)», «Kaprta-cxema mapipyrta nyremectsus Y. lapBuna», «Haxoaku
Y. JlapBunay», «Dopmbl 00pbOBI 3a cymiectBoBanue», «Ilopoabr romybeii», «MHoOroobpasue
KYJIBTYpHBIX (hOpM KarmycTbl», «[loposbl toMammHux >KUBOTHBIX», «Cxema 00pa3oBaHUs HOBBIX
BujoB (o Y. /lapBuny)», «Cxema COOTHOIIEHMS ABMXKYLIUX CHJI 3BOJIOLMM», «OCHOBHBIE
MOJIO)KEHUSI CHHTETUYECKOM TEOPUH IBOTIOLIUN.

Tema 2. MUKPOIBOJIIOLUS U €€ pe3yJIbTaThI

[Tonynauus kak >J€MEHTapHas eauHHna 3BOJOIUMU. COBpEMEHHBIE METOJbl OLEHKHU
FeHEeTHUYECKOr0 pazHoOo0pa3usi U CTPYKTyphl nonyisuuid. M3MeHenue reHodoHaa momynsuuu
KaK 3JIEMEHTAapHOE HBOIIOLMOHHOE BJICHUE. 3aKOH reHeTnyeckoro paBHoBecus Jlx. Xapnau, B.
Baitn6epra.
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DOnemeHTapHble (DAKTOPBI (IBMKYIIHE CHIIBI) SBOMIONMK. MyTalMOHHBIA TpoOIiecce.
KomOunaTuBHast m3MeH4YMBOCTh. Jlpeiid reHOB - cilydaliHble HEHAIIpaBJIEHHbIE W3MEHEHUs
JacTOT ajuiefied B MOmyssiusax. DPGEKT OoCHoBATENsA. IDpgexm OymuliouH020 20PAbIUKA.
CHuoicenue eenemuuecko2o0 pasHoooOpaszus: npuyumsl u cireocmeus. llposenenue s¢pghexma
opeticha eenos 6 Oonvuwux u manvix nonyiayusx. Murpamuu. W30ismus  MOMyJISIU:

reorpaduyeckas (MpoCTpaHCTBEHHA ),
ouosiornyeckast (pernpoyKTUBHAs).

EctectBennslii 0TOOp - Hampasisitomuil gaktop 3Bomonuu. POpMbl €CTECTBEHHOTO
oTOOpa: ABIXKYIIMM, CTaOMIM3UPYIOMIMMA, pa3pbiBatolinil (aIu3pynTtuBHbI). [logoBoi oT6op.
Bo3HUKHOBEHUE U 3BOJIOLHUS COLIMAIBHOTO TOBEIECHUS )KUBOTHBIX.

[TprciocoOIeHHOCTh OPraHu3MOB KakK pe3yJbTaT MHUKPO3BOJIOLUMU. BO3HHMKHOBEHME
npucnoco0aeHuil y opranu3smoB. Apomopho3bl U uanoaganTanuu. IlpuMepsl npucnocobneHuit
y OpraHusmoB: Mopdosoruueckue, (pusnosoruyeckue, OMOXMMHUYECKHE, TOBEIECHUYECKUE.
OTHOCUTENBHOCTH NPUCIIOCOOICHHOCTH OPraHU3MOB.

Bun, ero xpurepun u crpykrypa. BumoobpazoBanue kak pe3ysibTaT MHUKPOIBOJIOLHUU.
W3onsauusa - xmodeBod QaxTop BupoodOpazoBanus. Ilytm u cmocoObl BuaooOpa3oBaHMS:

ajuionaTpudeckoe (reorpaduyeckoe), CUMIATPUUECKOE
(9KOJIOTMYECKOE), «MTHOBEHHOE»  (MONUIUIOWAN3anus, rudpuausanus). JIuTeapHOCTh
SBOJIIOLIMOHHBIX MPOIIECCOB.

Mexanusmsl popMUpOBaHUS OMOTOTUYECKOTO Pa3HOOOpa3usl.

Ponbp »BomOIIMOHHON OuoNOrMM B pa3pabOTKEe HAyYHBIX METOJIOB COXpPaHEHUS
OouopazHooOpa3us. MUKpPOIBOIIONMSA U KOIBOJIOLMUS IMAapa3uTOB M UX XO03s5i€B. MeXaHU3Mbl
dbopMHUpPOBaHUS YCTOMUYUBOCTH K aHTUOMOTHKAM U CTIOCOOBI OOPHOBI C HEH.

JleMoHcTpanuu

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

Tabmuuet u cxembl: «MyTallMOHHAass W3MEHYUBOCTHY, «llomynsnuoHHas CTpyKTypa
Buga», «Cxema TposiBleHUs 3akoHa Xapau-BaitnOepray, «JIBHOKyIwe CHIIBI 3BOJIOLUNY,
«OKonorudeckas M3O0JISAIMs TMOMyNsuid ceBaHckon (openn», «['eorpaduueckas uzonsus
JUCTBEHHUIIBI CHOMPCKOM U JTUCTBEHHUIIBI 1aypcKoiy», «IlomynsairoHHbIe BOJHBI YHCIEHHOCTH
XUITHUKOB M KEpTB», «Cxema JEeHCTBHS ECTECTBEHHOro oTOOopa», «Popmbl OOpbOBI 3a
CYLLECTBOBAHUEY, «HaycTpuanbHbIi MEJIaHU3M», «KuBbie HCKOIIaEMBbIEY,
«IToxkpoBHUTENBCTBEHHAST OKpacKa >XMBOTHBIX», «llpemympexnaronias OKpacka >KHUBOTHBIX,
«Duznonornyeckue agantanuny, «I[IpucnocobIeHHOCTs OPraHU3MOB U €€ OTHOCUTEIIBHOCTHY,
«Kputepun Buma», «Bumgel - noitHuKH», «CTpykTypa BuAa B mpupome», «CrnocoOsl
BU000pa3oBanusy, «l'eorpadguueckoe BuUI0OOpa3oBaHHEe TPEX  BUIOB  JIAHJBIIICH»,
«IJKoNoruueckoe BUI000pa3oBaHue BUIOB cHHMID, «[lonummounsl pactenuit», «KamyctHo-
peACUHBIN THOPUTY.

OOGopynoBanue: repOapuu pacTeHUM, KOJJIEKIIMM HACEKOMBIX, Yydyesa NTHUI] U 3Bepel C

OpUMEepaMH Pa3IUYHBIX MPUCTIOCOONICHUH, dydena NMTUI] U 3BEpel pa3sHbIX BHUIOB, repOapuu
pacteHuil OM3KUX BUIOB, 00Pa30BABIINXCS PA3IMYHBIMUA CIIOCOOaMHU.

JlaboparopHast pabota «BbIsBICHIE H3MEHYHUBOCTH Y 0COOCH OTHOTO BUJIA.
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JlabopatopHast pabora «[IpucmocoOneHnss OpraHM3MOB W WX OTHOCUTENbHAS

11e7IeCO00Pa3HOCTH.
Jlaboparopnast pabota «CpaBHEHUE BUAOB 110 MOP(HOIOTrHIECKOMY KPUTEPUION.

Tema 3. Makpo3BoJIIOIUA U €€ pe3yJibTaThl

Meroasl u3ydyeHHs Makpo3Bosionuu. [lameoHToNOrMYecKHe METOABl  HU3YyYEHHS
sBosonu. [lepexoansie Gopmbl U GUIOTEHETHUECKHE PSIIbl OPTaHU3MOB.

buoreorpadpuueckne meroasl uszydenus: sBoiouud. CpaBHeHue Gaopel U (payHbI
MaTEpUKOB U OCTPOBOB. bruoreorpaduueckue obnactu 3emiu. Buabl -3HAEMHUKH U PEIUKTHI.

OMOPHOJIOTUYECKUE U CPABHUTEIBHO-MOP(}OIOrHYeCKUEe METObI M3YyUEHHUS SBOJIOIUU.
['eHeTUeCKMEe MEXaHU3MBbI 3BOJIIOIIMM OHTOTE€HE3a M MOSIBJICHUS IBOJIIOLIMOHHBIX HOBIIECTB.
['oMo0rMYHbIE U aHAJIOTUYHBIE OpraHbl. PyuMeHTapHbIe OpraHbl U aTaBU3Mbl. MOJIEKYJIApHO
-TEHEeTUYECKNEe, OMOXMMUYECKHEe M MaTeMaTHYeCKHE METOAbl HW3YYCHHUS DBOJIOIHH.
I'omonoruunbie renbl. COBpeMEHHBIE METOIbI TOCTPOSHUS (PUITOTEHETHUECKHX JePEBhEB.

XpOMOCOMHBIE MYTallUH U 3BOJIOLIHS TEHOMOB.

O6mue 3akoHOMepHOCTH (TIpaBWJIA) ABOMIONUHU. [lpunyun  cmenvl  QyHKYuUiL.
HeobOpatumocTts 3BoIOIMK. AanTuBHAs paauanus. HepaBHOMEPHOCTh TEMIIOB SBOTIOLIUH.

JeMoHcTpanuu

[Toptpetsr: K.M. bap, A.O. KoBanesckuii, ®. Mromep, 3. ['ekkensb.

Tabmuipl U cxeMbl: «DUITOTEHETHYECKUN P JIOMIAIN», K APXEONTEPUKCY, «3BEPO3yObIe
amepsl», «Creronedansy, «Puanodguter», «CemMeHHbIE ManoOpOTHUKNY, «broreorpaduieckue
30HBI 3emuny, «llpeiid KOHTHHEHTOB», «PenukTb», «HauambHble cTaguu 3MOPHUOHATBEHOTO
pa3BUTHSL  TO3BOHOYHBIX JKHUBOTHBIX», «['OMOJIOTMYHBIE W  aAHAJOTUYHBIE OPTAHBDY,
«PynuMeHTh», «ATaBU3MBI), «XPOMOCOMHBIE HAOOPHI YEJIOBEKAa M MIUMMaH3e», «l JIaBHbBIE
HaIpaBJIEHUS dBOTIONNNY, «O0II1e 3aKOHOMEPHOCTH YBOTIOLIUN.

O6opynoBaHue: KOJUIEKIIMH, TepOapuu, MYJISIKA HCKOMTAEMbIX OCTaTKOB

OpraHn3MOB, MYJISIZKH T'OMOJIOTUYHBIX, aHAJIOTHUYHBIX, pYAUMCHTAPHLIX OPraHOB M aTaBU3MOB,
KOJIJICKIITUU HACCKOMBIX.

Tema 4. [Ipoucxo:kaeHue U pa3BuTHE JKU3HHU Ha 3emuie

Hayunble ruUmoTessl MpPOUCXOXKIEHHUS >KU3HM Ha 3emie. AOHOreHe3 M IaHCIEpMUs.
JloHay4HblE MpEACTaBICHUS O 3apOXKACHUM XU3HU (KpealMoHu3M). I'mmoresa MOCTOSHHOTO
caMo3apokJeHUsl Ku3HU U e€ omnposepkenue onbiTamu @. Penu, JI. Cnannanuanu, JI.
[Tacrepa. [IponcxoxeHne KU3HU U aCTPOOUOIOTHSI.

OcHoBHBIE 3Tambl HeopraHuueckod spomtouuu. Ilnanerapnas  (reojormyeckas)
9BOMIOLMSA. XHUMHUYECKast HBOJIOLUSA. AOHOTCHHBI CHHTE3 OPraHMYeCKHUX BELIECTB U3
Heopranuueckux. OmbiT C. Mumnepa u I'. FOpu. OGpa3oBaHue MoJMMEpoOB U3 MOHOMEPOB.
KoanepBatnas runoreza A.M. Omnapuna, runore3a nepBuyHoro OymnboHa JIx. XomnzaeiiHa,
remetnueckass rumnoreza I'. Mémnepa. PuGosumsr (T. Yek) u rumorte3a «mupa PHK» V.
I'unbepra. @opmupoBaHre MeMOpaH 1 BO3HUKHOBEHHUE MMPOTOKIETKH.

Hctopuss 3emanm u Meroabl €€ wu3ydeHus. lVIckomaemble OpPraHMYECKHME OCTATKH.
['eoxponomoruss u e€ wmetonapl. OTHOCUTENbHAas U a0COJIOTHAs  TE€OXPOHOJOTHS.
['eoxpoHONOrHyUecKas nikajga: S0Hbl, 3pbl, IEPUOABL, STIOXH.
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HavanbHble 3Tanel opranndeckoi 3Boitouuu. [losBieHne U 3BOIIOLMS NEPBBIX KIETOK.
Opomtonuss Metabonu3ma. Bo3HukHOBeHMEe mnepBbiX 3kocucTeM. COBpEMEHHbIE MHKPOOHBIE
OMOMIEHKM KakK aHaJlor mepBbIX Ha 3emuie cooOmiectB. CtpomaronuTsl. [IpokapuoTsl u
DYKapHOTBHI.

[TpoucxoxxaeHure 3ykapuoT (CUMOHOTeHe3). DBOMIOIMOHHOE MPOUCXOXKAECHUE BHPYCOB.
ITponcxoxkaeHne MHOTIOKJIETOYHBIX  OPraHM3MOB. BO3HMKHOBEHHE OCHOBHBIX TIpYIII
MHOTOKJIETOYHBIX OPraHU3MOB.

OcCHOBHBIE 3Talbl 3BOJIIOLMU BBICHIMX pacTeHH. OCHOBHbIE apoMOp(oO3bl pacTEHUM.
Beixon pacrenmii Ha cymy. [losBieHuEe CIOpOBBIX pacTE€HUM M 3aBOEBAHME MMM CYIIH.
CemeHnnsble pacteHus. [IponcxokaeHue IBETKOBBIX PACTECHUM.

OcCHOBHBIE 3Tallbl 3BOJIOLUHM >KMBOTHOIO MHpa. OCHOBHBIE apoMOpP(O3bl KUBOTHBIX.
Bennckas ¢gayna. KemOpuiickuii B3pbIB - MOSIBJIEHHE COBPEMEHHBIX THUIIOB. [lepBble XOpA0OBbIe
*UBOTHBIE. JK13Hb B Bojie. DBOJIOLUS 1M03BOHOUYHBIX. [Iporcxoxaenue ampuouii u pentuinuii.
[Ipoucxoxnenne miiekonutammux U nrul. [lpuHnun kimroyeBoro apomopdoza. OcBoeHue
0eCro3BOHOYHBIMH U TO3BOHOYHBIMH KUBOTHBIMH CYIIIH.

Pasutne xu3HM Ha 3emie IO dpaM W NEPHOJAM: apXeW, MPOTEpPO30il, MaNeo30i,
Me3030HM, KaiHO30i. OOmas xapakTepucTHKa KiuMaTa M TEO0JOTHYECKUX MPOIECCOB.
[TosiBneHre U paciBET XapaKTEpPHBIX OPTaHU3MOB. YTJI€00pa30BaHME: €r0 YCIOBHS U BIIMSHUE
Ha ra30BbIi COCTAaB aTMOC(EPHI.

MaccoBble BBIMUpAHUSl - KOJOTHYECKUE KpU3HUCHI mpouuioro. IlpuuuHel U cienctBus
MaccoBbIX BbIMUpaHUil. COBpeMEHHBIN 3KOJOTUYECKUN KpHU3HUC, ero ocobeHHoctu. [Ipobnema
coxpaHeHus OnopazHooOpa3ust Ha 3emIie.

CoBpeMeHHasi cucTeMa opraHuueckoro mupa. [IpuHumnel kaaccudukanuy OpraHM3MOB.
OCHOBHBIE CUCTEMATUYECKUE TPYIIIIBI OPIraHU3MOB.

JleMoHncTpanuu

[Toptpetsr: @. Penu, JI. Cnannanuanwu, JI. Ilacrep, .. Meunukos, A.. Onapun, Jx.
Xonpaewin, I'. Ménnep, C. Mwuiep, I'. FOpu.

Tabmuipl 1 cxembl: «Cxema omnbita @. Penuy, «Cxema ombita JI. TlacTepa mo nzyueHuro
caMO03apOoXKaAeHUs KU3HW», «Cxema onbita C. Muinepa, I'. FOpu», «OTtanel Heopraumaeckon
sBONIOLIMNY, «['€oXpoHONIOrNUeckas mKana», «HadanpHble 3Tanbl OPraHMYECKON SBOJIOLMN,
«Cxema o0pa3oBaHUsI JSyKapuoT MyTEM cumOHoreHeza», «Cucrema KUBOW MPUPOIBDY,
«Ctpoenne Bupyca», «Apomopdo3sl pacreHuit», «Punuoduts», «OTHOKIETOUHBIE
BoZlopoCcIn», «MHOroKIIeToUHble BoJgOpociam», «Mxu», «llanoporaukn», «l'omoceMeHHbIE
pacteHus», «OpraHbl 1BETKOBBIX pacTeHui», «Cxema pa3BUTHS >KUBOTHOTO MHUPay,
«Apomopho3br KuUBOTHBIX», «[Ipocreiimmey, «Kumeunomonoctusiey, «llnockue depBm»,
«YneHucToHorue, «PBIOBI», «3E€MHOBOTHBICY, «IIpecMmblikaromumecs, «IITuLb,
«Mnekonuraromue», «Pa3Butne JKM3HM B apxeWckonm ope», «PaszButme KuU3HM B
MPOTEPO3OMCKON 3pe», «Pa3BUTHE KU3HM B NAICO30MCKOM 3pe», «Pa3BUTHE XU3HU B
Me3030MCKON 3pey, «Pa3BuTue KHM3HM B KalHO30icKoil 3pe», «CoBpeMeHHas cHCTeMa
OpPraHUYECKOT0 MUPAY.

OOGopynoBanue: TepOapuu pacTeHUM pPa3IUYHBIX OTIEIOB, KOJUICKIIUM HACEKOMBIX,
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BJIQKHbIE TPENapaThl XUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUJIEKLIIMM HIJIOKOXKHX, CKEJIEThI
MO3BOHOYHBIX JKMBOTHBIX, Uydeja NTUL M 3BEped, KOJUIEKIUU OKAMEHEJOCTEW, MOJIE3HBIX
MCKOIAEMBIX, MYJISI’KM OPTraHUYECKUX OCTaTKOB OpPraHU3MOB.

BupryaneHas nabopaTopHas pabotra «MogenupoBanue onslToB Musuiepa-HOpu 1o

M3Y4YEHHUI0 aOMOTEHHOTO CUHTE3a OPraHUYECKUX COSUHEHUN B MEPBUYHOM aTMOochepe».
JlaboparopHast pabora «M3yueHue U OMHCAaHHE HWCKOMAEMBIX OCTATKOB JAPEBHUX

OpraHnu3MoOB».
[IpakTuueckas pa60Ta <<H3y‘ICHI/Ie 0COOCHHOCTEH CTPOCHHA paCTeHI/Iﬁ Pa3HBIX OTACIIOB).

[IpakTuueckas pa60Ta <<H3y‘ICHI/Ie 0COOCHHOCTEH CTPOCHHA ITIO3BOHOYHBIX JKUBOTHBIX).

Tema 5. [IpoucxoxaeHue 4eJi0BeKa - aHTPOIOreHe3

Paspnensl u 3aaun anTpononorud. Meroasl aHTPONOJIOTHH.

CraHOBIIEHHE TIPEICTABICHUN O NPOUCXOXKICHUU YeEJIOBEKAa. PenuruosHele BO33pEHHS.
CoBpeMeHHbBIE HAYYHBIE TEOPUU.

CxoxcTBO 4yenoBeka € JKMBOTHBIMH. (CHCTEMaTH4eCKOE IOJIOKEHUE  YEIOBEKA.
CBuzerenbCcTBA CXOJCTBA YENOBEKAa C JKUBOTHBIMU: CPAaBHHUTEIBHO -MOP(OJIOTHYECKHE,
sMOpuroNorudeckue, (U3HOIOro-OMOXMMUYECKHUe, MoBeaeHYeckue. OTianuus YeloBeKa OT
KUBOTHBIX. [IpAMOX0XI€HNE U KOMIUIEKC CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE TOJOBHOIO
MO3Tra U BTOPOU CUTHAJIbHOW CUCTEMBI.

JBuxymme  cuiabl  (pakTopel)  aHTpomoreHe3a:  OHOJIOTMYECKHE,  COIMAJbHBIC.
CooTtHolieHre OMOJIOTMYECKHUX U COLUATBHBIX (haKTOPOB B AaHTPOIIOTCHE3E.

OcHOBHBIE CTaJNM aHTpoIoTeHe3a. PanHue yenoBekooOpa3Hbie 00€3bsHbI (IPOKOHCYIIHI)
Y paHHUE TIOHTUJIBI - OOIIKE TIPEAKU YeTTOBEKOOOPa3HBIX 00€3bsH U JII0JIeH. ABCTPAJIONUTEKH -
JIBYHOTHE TIPEIKH JioJei. YeloBeK yMenbld, MepBble U3TOTOBICHUS Opyauil Tpyaa. UemoBek
OpSIMOXOJIAIIMN U MEepBbIA BBIXOJ Jtojel 3a mpezenbl Adpuku. Yenosek reinenboeprckuii -
o0l  mpeloK HEaHJAepTANbCKOIO 4YeloBeKa UM 4YelloBeKa pa3yMHoro. Yemnosek
HEaHJEPTAIbCKANM KaK BUJ JIIOJECH XOJOJHOrO KiIMMara. YenoBEeK pa3yMHBI COBPEMEHHOTO
THUIIA, JCHUCOBCKHUI YEJIOBEK, OCBOCHHE KOHTHHEHTOB 3a mpeaenamu Adpuku. [laneorenetnka
Y [TAJIEOT€HOMHKA.

DBOJIONUS COBPEMEHHOTO 4enoBeka. ECTecTBEHHBIM OTOOpP B MOMYJSALUAX YEIOBEKA.
MyTtanuoHHBIH Tiporiecc U nomuMopdusm. [lonynsainoHHbIe BOTHBL, Apeiid reHOB, MUTpaIUs U
«3(dexT ocHOBaTeN» B MOMYJIALNUIX COBPEMEHHOTO YEIIOBEKA.

Yenoseueckue pacol. [lonsTue o pace. bonpume pacsr: €BpONeOouIHAsA
(eBpa3miickasi), aBCTpaJO-HErpoMJHas (3KBaTopuaibHasi), MOHroJIOMAHas (a3WaTrcko -
aMepHKaHcKas). Bpemsi u myTu pacceneHusi 4yeloBeKa IO IuiaHeTe. ENMHCTBO YenoBe4YeCKUX
pac. Hayunas HecocToATenbHOCTh pacuszma. IIpucrnocoOJeHHOCTh 4YenoBeKa K pa3HbIM
YCIIOBUSIM OKpyXkatouieil cpeabl. BnusiHue reorpaduueckoir cpensl W apeiida reHoB Ha
MOp(}OIOrHIo U GUZUOIOTHIO YeTTOBEKA.

MexaucuunianHapable MeTOJAbl B (GU3MYECKON (OMOJIOTHYECKON) aHTPOIMOJIOTHH.
OBOJIIOIIMOHHAS. ~ AHTPOIIOJIOTUS. M MAJE€OAHTPOIOJIOTHSl  YEJIOBEYECKHUX  IMOIMYISALHUM.
buoconuaneHble  ucCcleNOBaHUSA ~— OPUPOABI  4elloBeKa. VccimemoBaHue — KOIBOIIOLUU
OMOJIOTMYECKOTO U COIUAIIBHOTO B YEJIOBEKE.
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JleMoHCTpaAIIUHA

[Toptpetsr: Y. lapBun, JI. JIuku, A.4. Porunckui, M.M. I'epacumos.

Tabmumpel W cxembl: «MeToAbl aHTPOMOJOTHH», «[ OJOBHOM MO3T 4YelIOBEKay,
«YenoBekooOpa3Hbie 00e3bsiHBIY, «CKeNeT 4YelloBeKa M CKeJleT IMMIaH3e», «PyaIuMeHThl u
aTaBU3MbI», «JIBWKyIIME CHJIBI aHTPONOTEeHE3a», «IBOJIOIMOHHOE [IPEBO YEIOBEKaY,
«ABcTpasionuTek», «HeaoBek ymenbiin», «HeloBek NpsiMOXoasuiy, «JleHuCOBCKUI YEeTOBEK»
«Heannepranbip», «KpomanboHIbl», «lIpeaku denoBeka», «ITallbl 3BOJIOIUUA YEJIOBEKA,
«Pachl uenoBekay.

OOGopynoBaHue: MYJISIKU OKaMEHEJIOCTeH, MPeIMEeTOB MaTepUaIbHON KYJIbTYphI MPEIKOB

yesnoBeka, pernpoaykiuu (dororpadun) kKapTuH ¢ MHUGDOIOTUYECKUMU U OuOIEHCKUMU
CIO)KETaMHU TIPOUCXOKICHHS YeIoBeKka, (oTorpaduu HaX0JOK HCKOIIAEMBIX OCTATKOB YEIOBEKA,
CKeJIeT YeloBeKa, MOJIETh Yeperna 4eIoBeKa M depemna MIMMITaH3e, MOJAETh KUCTH YellOBeKa U
KHCTH IUMIIaH3€, MOJICTH TOpCa MPEAKOB YEIIOBEKA.

JlaboparopHast pabota «M3yueHue OCOOEHHOCTEM CTPOEHMSI CKeJeTa 4eloBeKa,

CBSI3AHHBIX C MPSIMOXO0XKIACHUEM.
[IpakTuueckas pabora «M3yueHne 3KOJIOTHYECKUX aJanTaluil YeJI0BEKay.

Tema 6. DkoJsiorusi - HayKa 0 B3aMMOOTHOIIEHUSX OPraHU3MOB U HAJOPraHM3MEHHBIX
CHCTEM C OKpY:Kaloue cpeaou

3apoxnenue W pa3Buthe dKoimorun B Tpyaax A. I'ymbGonpara, K.®@. Pymwse, H.A.
CesepuioBa, 3. I'ekkens, A. Tencnu, B.H. CykauéBa. Pa3genst u 3amauu 3kojoruu. CBsizb
3KOJIOTUH C IPYTUMH HayKaMHU.

Mertonb! skonoruu. [lonessie HAOMIOAEHUS. DKCIEPUMEHTBI B SKOJIOTHUU: MPUPOJTHBIE U
naboparopuble. MoaenupoBaHue B IKOJIOTUH. MOHUTOPUHT OKPYKAIOIIEH CPE/Ibl: JTOKAIbHBIN,
pPErHOHANBHBIN U TTI00aTHHBIN.

3HaueHUE SKOJOTMUECKUX 3HAHUHM IS YeoBeKa. DKOJIOIMYECKOE MHPOBO33PEHUE KaK
OCHOBA CBSi3€M 4eyioBedyecTBa ¢ npupoao. POpMUpPOBAHUE IKOJOTMUYECKOW KYJIBTYpPBl M
3KOJIOTUYECKOM TPaMOTHOCTH HACEJICHHUS.

JleMoHCcTpanuu

[Toptpetsr: A. I'ymbonsar, K.®. Pynse, H.A. Ceseprios, 3. I'ekkensb, A. Tencnu, B.H.

Cykaués.

Tabmuipl u cxemsl: «Paznenst axonoruny, «MeToasl 3K0IoTun», «CxeMa MOHUTOPUHTA
OKPYKaIOIIEH CPEIbI».

JlaGopatopnas pabora «3yueHne MeTo 0B IKOJIOTHIECKUX UCCIASTOBAHUI.

Tema 7. Opranusmsl u cpeaa o0MTAHUSA

Okonornyeckue (akToppl W 3aKOHOMEpHOCTH uX JeiictBus. Kiaccudukanus
AKOJIOTMUECKUX  (aKTOpOoB:  aOMOTHUYECKHe, OuoTHYecKHue, aHTponoreHHele.  OOuiue
3aKOHOMEPHOCTHU JAeUCTBUS 3Kojorudyeckux (axrtopos. IlpaBuno munumyma (K. Hlnpenrens,
1O. JInbux). TonepaHTHOCTb. DBpUOHMOHTHBIE M CTEHOOMOHTHBIE OPTaHU3MBbI.

AbGuotnueckue pakropbl. CBET Kak sKonorudeckuit pakrop. JlelicTBre pa3HbIX y4acTKOB
COJIHEYHOI'0 CIEKTpa Ha OPraHu3Mbl. DKOJOTMYECKHE TpPYMHMbl PACTEHUH M >KMBOTHBIX IO
OTHOLLIEHHUIO K cBeTy. CUTHAJIbHAS poJb cBeTa. DoTONEpHOaN3M.
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Temmeparypa Kak 3KoJoruueckuil ¢akrop. JlelicTBHe TeMmeparypbl Ha OpPTraHU3MEI.
[loiikunorepMHblE W TOMOMOTEPMHBIE OPraHU3MBbL. OBPUTEPMHBIE U  CTEHOTEPMHBIE
OpraHU3MBI.

Brnaxxnocts kak skonorumueckuil ¢akrop. Ilpucnocobnenust pacTeHUH K MOIJEpKAHUIO
BosjHOro Oananca. Knaccudukanus pacteHuid 1mo orHowmeHHto K Boge. [IpucnocoGnenus
KUBOTHBIX K U3MEHEHHUIO BOJJHOTO peXUMa.

Cpenbl oOuTaHUs OPraHU3MOB: BOJ/IHAsI, HA3€MHO -BO3/IyIlIHAs, IOYBEHHAs,
[NIyOMHHAsI MTOANOYBEHHAs, BHYTpHOpPraHu3sMeHHas. OU3NKO -XMMHUYECKHE OCOOEHHOCTU CpEN
oOurtaHus opraHu3MoB. IIprcrnocoOaeHnss OpraHu3MoB K )KU3HU B PA3HBIX Cpellax.

buonoruueckue purmel. BHentnue u BHyTpeHHUE pUTMbl. CyTOUHBIE M TOAMYHBIE PUTMBI.
[Iprcnoco61eHHOCTh OPTaHU3MOB K CE30HHBIM U3MEHEHUSIM YCIOBHM KU3HH.

Kuznennsle ¢popMbl opranu3moB. [loHsTHe o xu3HeHHOU (opme. KusHeHHbIE (HOPMBI
pacTEHHUN: JIEPEBbsl, KYCTAPHUKU, KYCTAPHUYKH, MHOTOJIETHUE TPABBI,
oJlHOJIeTHUE TpaBbl. JKU3HEHHbIE (POPMBI )KMBOTHBIX: THAPOOUOHTHI, T€OOMOHTHI, a9POOHOHTHI.
Oco0eHHOCTH CTPOEHHS U 00pa3a KU3HH.

buotuueckue ¢akTopbl. Buabl OMOTHYECKHMX  B3aMMOJICUCTBUN:  KOHKYPEHIIHS,
XHUIIHAYECTBO, CUMOMO03 U ero (gopmsl. [lapasutusm, koonepauus, MyTyainn3M, KOMMEHCAIU3M
(KBapTUPAHTCTBO, HaxJeOHu4yecTBO). Herpoduueckne B3aumoiecTBUA  (TONMUYECKHE,
¢dopuueckue, padpuueckue). 3HaueHHEe OMOTUYECKUX B3aUMOJEHCTBHUIl Ul CYIIECTBOBAHUS
OpPraHu3MOB B cpezie oouTanus. [IpuHIMI KOHKYPEHTHOTO UCKIIOUYEHUS.

JleMoHCcTpanuu

TaOauub! 1 cXeMbl: «xonoruueckue pakTopbl», «CBETOBOU CIIEKTPY,

«DKOJIOTUYECKHE TPYIIIbl )KUBOTHBIX MO OTHOIICHHUIO K CBETY», « TEemIOKpOBHbBIEC KUBOTHBICY,
«XO0JIOTHOKPOBHBIE KUBOTHBIE», «DU3MOJOTHYECKUE aJanTalluk >KUBOTHBIX», «Cpebl
oOuTanusi oOpraHu3MoBy», «buonmornueckue puTMbDY, <OKU3HEHHBIE (QOPMBI paCTEHUNY,
«KuzHeHHBIE (OPMBI KHBOTHBIX», «IKOCHCTEMa IITUPOKOJIHMCTBEHHOTO Jieca», «IKOCHCTEMaA
XBOWHOro secay, «llemum nurTanus», «XumHudectBoy, «llapazutuzm», «KoHkypeHUUs»,
«Cumbunosy, «KoMMeHcamm3m.

OOGopynoBanue: repOapu pacTeHUH M JKUBOTHBIX, MPHUCIOCOOJIEHHBIX K BIUSHUIO
pPa3IMYHBIX  JKOJOTHMYECKUX (aKTOpOB, TepOapuu CBETONIOOMBBIX, TECHEIIOOMBBIX W
TEHEBBIHOCIUBBIX PAaCTEHUH, CBETOJIOOMBBIC, TEHENOOUBbIE U TEHEBBIHOCIMBBIE KOMHATHBIC
pacTeHusi, repOapuM W KOJUJICKUMU TEIJIONIOOUBBIX, 3UMOCTOMKHX, MOPO30yCTONYMBBIX
pacTeHuii, 4yydena NTUL W 3Bepel, repOapuu pPACTEHUU, OTHOCAIIMXCS K TUrpoduTam,
kcepoduTam, Me3oduTaM, KOMHATHbIE PACTEHUS JAHHBIX TPYII, KOJJIEKIUU KUBOTHBIX,
oOuTaroIuX B Pa3HbIX cpelax, repbapuu M KOJIEKIMH PACTEHUN U KUBOTHBIX, 00JIaJaronInx
YyepTaMy MPUCIOCOOTIEHHOCTH K CE30HHBIM HW3MEHEHMSIM YCIOBUM JKU3HHM, Tepbapuu Hu
KOJUIEKIIMM PACTEHUI M KMBOTHBIX PA3JIMYHBIX >KU3HEHHBIX (POPM, KOJJICKUIUU KUBOTHBIX,
YYaCTBYIOIUX B PA3IMYHBIX OMOTUYECKUX B3aUMOICUCTBUSIX.

JlaGoparopHas pabota «BpIsiBIeHHE MPUCTTOCOOICHUI OPraHU3MOB K BIMSIHUIO CBETa.

JlaGoparopHast pabGoTta «BbIsBIeHHE TNPUCTIOCOONCHUI OPraHW3MOB K  BIIHSHHUIO
TEeMIIEPaTypbD».

JlaGopaTopHast paboTa «AHATOMHYECKHE OCOOEHHOCTHM PACTEHUH U3 pPa3HBIX MECT
OOUTAHUSY.
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Tema 8. JkoJi0rvsi BUI0OB M NOMYJIS U

DKOJIOTHYECKUE XapaKTepUCTUKHU monynsaiuu. [lonynsamnus kak OuoJioruueckas cucrema.
Pons HEeomHopomHOCTH cpefbl, (U3UYECKUX OaphbepoB U OCOOCHHOCTEH OHOJIOTHH BUJIIOB B
GbOpMHUPOBAaHUU  TPOCTPAHCTBEHHOM CTPYKTYypbl Tmomyisuuii. OCHOBHBIE  ITOKa3aTelu
MOMYJISIUKA: YUCIEHHOCTbh, IUJIOTHOCTh, BO3pACTHAs W TIOJIOBas CTPYKTYpa, POKIAEMOCTh,
MPUPOCT, TEMIT pOCTA, CMEPTHOCTH, MUTPALIHSI.

DKojoruyeckas CTpykrypa nonyisiuu. OleHKa YHUCICHHOCTH Tonyisuuu. /[nHamuka
MONyJsiMM W €€  peryidanus. buoThueckuil mnoTeHuMan nonyiasuud. MojeaupoBaHue
JWHAMUKU monyisiuud. KpuBble pocTa YHUCICHHOCTH mMonyiasiuu. KpuBble BBDKUBAHUSA.
Perymsiiuss 4MCIEHHOCTH TOMYJSIIIUA: POJb (AaKTOPOB, 3aBHUCAINIUX MU HE 3aBUCAIIUX OT
MJIOTHOCTU. DKOJIOTHYECKHE cTpaTerud BUoB (T - u K-ctparerun).

[TonsiTue 00 »dKoJOTMUYECKOM HHINE BHIAa. MectooOuTanue. MHoromepHass MOJETb
skosnorndyeckor Humm .M. XatunHcona. Pazmepsl skonornyeckor Humu. [loteHumaneHas u
pearu30BaHHas HUIIIH.

Bun kak cucrema momynsiuuii. Apeanbsl BUAOB. Buabl M MX JKU3HEHHBIE CTPaTErUU.
DKOJOTrMYeCKHE SKBUBAJICHTEHI.

3aKOHOMEPHOCTH TIOBEJACHUA M MUTpalWid JKUBOTHBIX. bDHOJIOTMYECKHME WHBa3uu
Yy>KEPOIHBIX BUIOB.

Hemonctpanuu [loprper:

Jx. 1. XaTuuHCOH.

TabnuIIbl U CXEMBI: «IKOJIOTUUECKHUE XaPAKTEPUCTUKU TTOMYIISIITUNY,
«IIpocTpaHCTBEHHass CTPYKTypa moOmyisiun», «Bo3pacTHble TUpaMUAbl MOMYJISIANY,
«CKOpPOCTh  3aCelICHHs] TOBEPXHOCTH 3eMJIM pa3IMYHbIMU  OpraHusmammu», «Mojenb
skoJsiorndeckoit Humm [[x. M. XatanHcoHa.

OOGopynoBanue: repdapun paCTeHUM, KOJIJIEKIINHU >KUBOTHBIX.

JlaGoparopnas pabora «IIpucnocoOaeHus ceMsSH pacTCHUI K PacCeICHUION.

Tema 9. JkoJ10rust c000MIECTB. IKOJIOTHYECKHE CUCTEMBI.

CooOmiectBa opranu3MoB. buoneno3 u ero crpykrypa. CBsi3u MeXIy OpraHM3MamMu B
ouoneHose.

Okocuctema kKak oOTKpbiTas cucteMa (A.Jlx. Tencnm). DyHKIMOHAIbHBIE OJOKH
OpraHW3MOB B DYKOCHUCTEME: MPOAYIEHTHI, KOHCYMEHThI, PeAyleHThl. Tpoduueckue ypoBHHU.
Tpodudeckue nenu u cetu. Abuorndeckue 0710ku dKocucTeM. [10UBBI U UITBI B SKOCHUCTEMaX.
KpyroBopoT BeIIeCTB U MOTOK YHEPTUH B IKOCUCTEME.

OcHOBHBIE TIOKa3aTeNM »JKOCHUCTEMBbI. buomacca u TpOAyKIHSA. DKOJIOTUYECKHE
MUpaMUJIbI YKces, 0MOMacChl U SHEPTHH.

Jlunamuxa IKOCUCTNEM. Kamacmpoguueckue nepecmpouKu. Dnykmyayuu.
HampaBneHHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB - Cykieccuu. [lepBUuHbIE U BTOPUYHBIC
CYKIIECCMM W WX TMPUYUHBI. AHTPONOTEeHHBIE BO3JCHCTBUA Ha CyKieccuu. KinMakcHOe
coobiiectBo. buopasHooOpa3ue M MOJHOTAa KPYroBOpPOTa BEIIECTB - OCHOBA YCTOWYMBOCTH
COOO0IIECTB.

[IpupoaHbie 3KOCUCTEMBI. JKocucmemvl 03€p U peK. IKocucmemvl MOpeu U OKeaHos.
Oxocucmemvl myHOp, 1ecos, cmeneti, NyCmulHb.
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AHTpOIIOTeHHbIE  3KOcUCTEMBL. Arpo3kocucreMa. ArpoueHo3. Paznuuusa wmexny
AQHTPOIIOIE€HHBIMU U IPUPOIHBIMHU DKOCUCTEMAMU.

Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucteM. ['opoackas ¢uopa u dayna.
Cunantponuzaiusi ropojackoi QayHel. buonormdueckoe u  XO3SMCTBEHHOE 3HAYCHHE
arpod’KOCHUCTEM U YPOOIKOCHUCTEM.

3akoHOMepHOCTH  (OPMHUPOBAHUS  OCHOBHBIX  B3aMMOJEHCTBUN  OpPraHU3MOB B
sKocucTeMax. Poab kackaonoeo s¢ggexma u 6udos-30ugpuxamopos (Kiouesvix 6uoos) &
@yHKyuonupoganuu  sxocucmem. llepeHOC DSHEPrMM U BEUIECTB MEXKIY CMEXKHBIMU
HPKOCUCTEMAMHU. YCTOMYMBOCTh OPraHU3MOB, TMONYJSIMUHA U DIKOCUCTEM B  YCJIOBHUAX
€CTECTBEHHBIX U aHTPOIIOTE€HHBIX BO3ACHCTBUM.

Mexanusmor  8030eticmeusi  3a2psA3HeHUll  PAHbLIX MUN08 HA  CYOOPeaAHUZMEHHOM,
OP2AHUBMEHHOM, NONVIAYUOHHOM U IKOCUCMEMHOM VPOBHSAX, OCHOBbl IKOJIOSUYECKO20
HOPMUPOBAHUSL AHMPONOSEHHO20 8030eticmausi. MeToI0NIOTusl MOHUTOPUHTA €CTECTBEHHBIX U
AQHTPOIIOTE€HHBIX 3KOCUCTEM.

JleMoHcTpanuu

[Toprper: A./Jx. Tencnu.

Tabmuipt 1 cxeMbl: «CTpyKTypa OHUOIIEH03a», « DKOCUCTEMA IIMPOKOJIMCTBEHHOTO JIECay,

«IKocUCcTeMa XBOWHOTO Jjecay, «DyHKIHOHATBHBIC TPYNIBI OPTaHU3MOB B HIKOCHUCTEMEY,
«KpyroBopor BemecTB B 3kocucteMe», «llemn mmTaHus (macTOWIHAS, ACTPUTHAS)Y,
«IKoJIOTHYECKAs TUpaMUIa YACET», « IKOJOTHIECKas MpaMuIa OMoMacchl», « IKOJIOTHIECKAS
nupamuaa dHeprum», «OOpazoBanue Oomortay, «llepBuunast cykmeccus», «BoccraHoBieHue
Jeca Tmociie ToXapa», « IKOCHUCTeMa 03epa», «ATpOIeHo3», «KpyroBopoT BemecTs W MOTOK
PHEPTUU B arporeHose», «[Ipumepsr ypooskocucTem».

OOGopynoBanue: repOapuu pacTeHU, KOJUICKIIMM HACEKOMBIX, yydesia MTHUI[ U 3BEpei,
repOapuu KyJbTypHBIX U JUKOPACTYIINX PACTEHUH, aKBAPUYM KaK MOJICITb SIKOCHCTEMEI.

Ipaxmuueckasn _paboma «V3ydenune u onrcanne ypooIKOCUCTEMBD».

Jlabopamopuas paboma «VI3ydeHne pasHOOOpa3usi MEIKHUX MOYBEHHBIX WICHHCTOHOTHX

B Pa3HbBIX YKOCUCTEMAX.
OKcKkypcusi « IKCKypcus B THUIHYHBIN OuoreoieHo3 (B nyOpaBy, Oepe3HSK, €IbHUK, Ha
CYXOJIOJIbHBIN WJIM MTOMMEHHBIN JyT, 03€p0, 00JIOTO)».
Ixckypcus « IKCKYpCHs B arpOIKOCUCTEMY (Ha I0JI€ WK B TEIUIMYHOE XO35KUCTBO)».

Tema 10. buocdepa - rnodanbHas 3xocucTemMa

buocdepa - oOmienmanerapHast o0omouka 3eMid, /i€ CYIIECTBYET MJIM CYLIECTBOBaja
xu3Hb. PazButue npencrasienuit o Ouochepe B Tpynax 3. 3iocca. Yuenue B.M. Bepuaackoro
o 6uocgepe. Obmactu 6uochepsl u e€ cocras. JXKuBoe BerecTBo Onochepsl U ero PyHKIUH.

3aKOHOMEPHOCTH CylIecTBOBaHUS Ouocdepsl. OcobeHHOCTH OHOChEpPhl KaK T100aTbHON
sKkocucTeMbl. JluHammueckoe paBHOBecme B Ouocdepe. KpyroBopoTsl BemiecTB U
OMoreoXMMHUIECKUe MUKIBI (yriieposa, a3ota). PUTMuanocTh siBieHuii B uocdepe.

3oHanbHOCTh Ouochepsl. [lonsTue o Onome. OCHOBHBIE OMOMBI CYIIIU: TYHJIpPA, XBOWHBIE
Jeca, CMEIIaHHbIC U ITUPOKOJIMCTBEHHBIE Jieca, CTEIH, CAaBaHHBI, ITyCTHIHHU, TPOIIMUECKHUE Jieca,
BBICOKOTOpbs. Kimmar, pacTUTENTbHBIN U )KUBOTHBIH MUP OMOMOB CYIIIH.

CtpykTypa ¥ (QYHKIHS >KUBBIX CHCTEM, OIIEHKA HX PECYpCHOTO TIOTEHIMala W
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OnocgepHbIX (yHKIHA.
JleMoHCcTpanuu
[TopTpetsl: B.1. Bepnaackuii, 3. 31occ.

Tabnuuer u cxemsl: «['eocheprr 3emny», «KpyroBopot azora B npupone», «kKpyrosopot
yriaepoja B npupojie», «KpyroBopot kuciopojsia B mpupoae», «KpyroBopoT Bobl B IPUPOAELH,
«OcHoBHbIe OMOMBI cymmy», «Knumarnueckue mosca 3emin», «TyHmapay, «Taiiray,
«Cwmemannbii  nec», «llupokonucrBennsii nec», «Cremb», «CaBanHay, «IlycTbiHY,
«Tponmyecknii mecy.

OOGopynoBanue: repdapuu paCTeHUM pa3HbIX OMOMOB, KOJUICKIIUU KUBOTHBIX.

Tema 11. YesnoBek U OKpy:Kaouas cpeaa

DKOJIOTUYECKHE KpPU3UChl M WX MNpUudHBL. BosznelicTBue denoBeka Ha Ouocdepy.
3arpsi3HEHUE BO3AYIIHOM cpenbl. OxpaHa Bo3ayxa. 3arpsA3HEHHE BOXHOM cpeasl. OxpaHa
BOJHBIX pecypcoB. Pa3pyienue nousbl. OXpaHa MOYBEHHBIX pecypcoB. M3meHeHue kiumara.

AHTPOIIOTEHHOE  BO3JICWCTBUE Ha PpACTUTENBbHBIA W KUBOTHBIA Mup. OxpaHa
PaCTUTENBHOTO U KUBOTHOTO MUpa. OCHOBHBIC MPUHITUIIBI OXPAaHBI IPUPOBL. KpacHble KHUTH.
Oco060 oxpansembie npupoanbie Tepputopuu (OOIIT). borannueckue cajapl U 300J0TUYECKUE
MapKH.

OCHOBHBIEC TPUHIIMITBI YCTOMYMBOTO PA3BUTUS YEJIOBEUYECTBA M MPHUPOBL. ParmonansHoe
NPUPOIONONIB30BaHNE K COXpaHEHHWE OHOJIOTHYECKOro paszHooOpasus 3emun. OOmiue
3aKOHOMEPHOCTH TJI00aNbHBIX 9KOJOTHYECKUX KpU3UCOB. (OCOOEHHOCTH COBPEMEHHOIO
KpHU3HCa U €r0 BEPOSITHHIE TTOCIICICTBHUS.

Pa3BuTte METOIOB MOHUTOPUHTA PA3BUTHS OMACHBIX TEXHOTEHHBIX IMPOIIECCOB.
Cucmemnvle uccredoganus nepexooa K pecypcocbepezaioweil U KOHKYPEHMOCNOCOOHOU
anepeemuke. buonocuueckoe pasnoobpasue u buopecypcwl. Hayuonanvnvle ungopmayuonsie
cucmemul, obecneyugarowue 0OCMYn K UHDOPMAyuU NO COCMOSAHUIO OMOENbHbIX 6U08 U
skocucmem.  OcHo8bl  9KOpeabunumayuu  Kocucmem U  cnocobos  Oopvobl ¢
buonospesicoenusmu. PekoHCmpyKyus MOPCKUX U HA3EMHBIX IKOCUCTEM.

JleMoHCcTpanmu

Tabmuiel W cxeMbl:  «3arpsi3HeHue arMmochepsl», «3arpsi3HeHue Truapochepsn,
«3arpszHeHue mouBbl», «llapHukoBeii  3pdexT», «Ocobo oxpaHseMble MPUPOJHBIC
TeppuTOpUn», «MOIeNTH YIpaBiIsieMOr0 MUPay.

O6GopynoBanue: ¢otorpadur OXpaHIEMBIX PACTCHHM W JKUBOTHBIX KpacHOWl KHUTH
Poccuiickoit ®enepanunn, KpacHoil KHUTH peruoHa.

MJIAHUPYEMBIE PE3YJIbTATBI OCBOEHMUSI ITPOI'PAMMBI 11O
BUOJIOI'MA HA YPOBHE CPEJJHEI'O OBHIETI'O OGPA3OBAHUSA

JIMUYHOCTHBIE PE3YJIbTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHHUS OOy4YarolMMUCS
IporpamM CpeHero o0mero o0pa3oBaHus: JUYHOCTHBIE, METaNpeIMETHbIC U
peIMETHBIE.
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B cTpykType JIMYHOCTHBIX pe3yJbTaTOB OCBOEHMS IPOrpPaMMBbl 110 OMOJIOTUU BbIJEIIEHbI
CJIEIYIOLIME COCTABISIOLINE! OCO3HaHHE 00YYAIOIIMMUCS POCCUIICKOI
IPaXXIAHCKOM HWAEHTMYHOCTH - TOTOBHOCTHM K CaMOpa3BUTHUIO, CaMOCTOSTEIbHOCTH H
CaMOOIIPEIENIEHUIO, HATMYNE MOTUBAMU K 00YYEHHIO OMOJIOTUH, LIEJICHANPABICHHOE Pa3BUTHE
BHYTPEHHUX YOEXIEHUI JHMYHOCTM HAa OCHOBE KIIOYEBBIX LEHHOCTEHM M HCTOPUYECKHUX
TpaauLUi pa3BUTHUA OWOJIOTMYECKOIO0 3HAHMs, FOTOBHOCTh M CHOCOOHOCTH OO0yYarouiuxcs
PYKOBOJCTBOBaTbCSI B CBOEH JIEATEIBHOCTH LEHHOCTHO - CMBICIIOBBIMH YCTaHOBKaMH,
OPUCYIIMMH CUCTEME OMOJIOTMYECKOTr0 00pa30BaHMsl, HAIMUKE PABOCO3HAHUS IKOJIOTUUECKOM
KYJIbTYpPbl, CHOCOOHOCTU CTaBUTh LIEJIU U CTPOUTH )KMU3HEHHBIE IIJIaHbI.

JIM4HOCTHBIE PE3yJIbTaThl OCBOEHUS POrPaMMBbI IO OMOJIOTUU AOCTUTAIOTCS B €AUHCTBE
y4eOHOM M BOCHMTATEIBHOUN JEATEIBHOCTH B COOTBETCTBUU C TPAAUIIMOHHBIMU POCCHUUCKUMU
COLIMOKYJIBTYPHBIMH, UCTOPUUECKUMHU U TYXOBHO - HPABCTBEHHBIMHM LIEHHOCTSIMH, IPUHATHIMU
B 00IIeCTBE NMPaBWJIaMH U HOPMaMH IOBEIECHUS U CIIOCOOCTBYIOT MPOIECCAM CaMOIO3HAHMS,
CaMOBOCIIUTAHUS U CAMOPAa3BUTHUS, PA3BUTUS BHYTPEHHEN MO3UIMHU JUYHOCTH, MaTPUOTHU3MA U
YBOXEHHS K 3aKOHY M IMPaBOMOPSAKY, YEJIOBEKY TPyJa M CTaplieMy MOKOJEHHUIO, B3aUMHOTO
YBOXEHHs, OEpEeKHOro  OTHOLIEHUS K  KYJIbTYpHOMY  HACIEOUI0O U TPaJUuLUAM
MHOTOHAalIHOHAJIBHOTO Hapoja Poccuiickoint denepanniv, IpUpOJI€ U OKPYKAIOIIEH cpeie.

JIm4HOCTHBIE pe3ybTaThl OCBOEHUS Y4eOHOro npeamera «bruonorus» N0mKHbI OTpaxaTh
TOTOBHOCTb U CIIOCOOHOCThH 00yYaroumxcs pyKOBOACTBOBATHCS C(HOPMUPOBAHHON BHYTpPEHHEH
NO3UIMEN JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX OpHUEHTAlUil, TO3UTUBHBIX BHYTPEHHUX
yOeXIeHHl, COOTBETCTBYIOIIMX TPAAUIMOHHBIM LEHHOCTSIM POCCHUHCKOro  OOIIEecTBa,
pacmMpeHue KU3HEHHOT'O OIbITa M OMbITa ACSITENIbHOCTH B MPOLECCE peann3alii OCHOBHBIX
HaIpPaBJICHUH BOCIIUTATENIBHOMN 1€ATEIBHOCTH, B TOM YHCJIE B YAaCTHU:

1) rpaxkmaHcKOro BOCIUTAHUA:

c(OPMUPOBAHHOCTh TPAXKJIAHCKOM MO3ULMK  OOyyaromierocss Kak aKTHUBHOTO U
OTBETCTBEHHOI'O WJIEHA POCCUHCKOTO OOIECTBA;

OCO3HAaHUE CBOMX KOHCTUTYLMOHHBIX IpaB U OOS3aHHOCTEH, yBa)KEHHWE 3aKOHA U
MIPABOIIOPSIIKA;

TOTOBHOCTh K COBMECTHOI TBOPYECKOH AESTEILHOCTH MPU CO3JaHUM YIEOHBIX MTPOEKTOB,
peleHn Y9eOHBIX U MTO3HABATEIFHBIX 3a/1a4, BHITIOJTHECHHH OMOJOTHYECKUX SKCIIEPHMEHTOB;

CIOCOOHOCTH  OTpEAEATh COOCTBEHHYIO TIO3WIIUIO TI0 OTHOIICHUIO K SIBICHUAM
COBPEMEHHOU JKU3HU U OOBSICHATS €€

YMEHHE YYUTBIBATh B CBOMX JICHCTBUSX HEOOXOJMMOCTh  KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOJICH C pa3HBIMH YOCKICHUSIMH, KYIbTYPHBIMH IIEHHOCTSIMHA M COIIHATTbHBIM
TIOJIOKEHHUEM;

TOTOBHOCTH K COTPYIHUYECTBY B IMPOIIECCE COBMECTHOTO BHIMTOJIHEHUS yICOHBIX,
MO3HABATEIBHBIX U UCCIEAOBATEIbCKUX 33134, YBAKHUTEIHHOTO OTHOIIEHUS! K MHEHHUIO
OTIIOHEHTOB MPHU 00CYKACHNUHU CIIOPHBIX BOIMPOCOB OMOIOTHYECKOTO COAECP)KAHNUS; TOTOBHOCTh
K TYMaHUTAapHOU U BOJIOHTEPCKOU AEATEIBHOCTH;

2) MaTPUOTHYECKOTO BOCTIMTAHUSI:
c(hOpMHUPOBAHHOCTh POCCHUICKON TpakIaHCKOW MICHTUYHOCTH, MATPUOTH3MA, YBAKCHUS
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K CBOEMY Hapolly, 4yBCTBAa OTBETCTBEHHOCTH nepen PonuHON, ropnoctu 3a CBOW Kpai, CBOXO
Ponuny, cBO s3bIK U KyJBTYpY, IPOIJIOE U HACTOSIEE MHOIOHAI[MOHAIBHOT0 Hapoa Poccuu;

LIEHHOCTHOE OTHOIIEHHWE K MPHUPOJHOMY HACJIEIUI0 U NaMATHUKAM IPUPOJBI,
JOCTIKEeHUsIM Poccnn B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTHSX, TPY/IE;

CHOCOOHOCTh OLIEHMBAaTh BKJIAJ POCCUHCKUX YUY€HBIX B CTAHOBJIEHUE U pa3BUTHE
OnoJIorny, NOHUMaHMs 3Ha4eHUs OMOJIOTUH B IMO3HAHUM 3aKOHOB IPUPOJBI, B AKH3HU YeJIOBEKa
U COBPEMEHHOTr'0 O0IIECTBa;

uaeiiHas  yOeXIEHHOCTb, TOTOBHOCTh K CiIyXeHMro U 3amure OtedecTsa,
OTBETCTBEHHOCTH 32 €r0 CYyAbOY;

3) AYyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

OCO3HAHME JYXOBHBIX IEHHOCTEW POCCUICKOTO Hapo1a; c(hOPMHUPOBAHHOCTD
HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MOBEIECHHUS; CIIOCOOHOCTh OLIEHUBATh CUTYAIIHUIO U
IPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIAJIa B IOCTPOCHHUE YCTONUNBOTO OyayIIEro; OTBETCTBEHHOE
OTHOILIEHHE K CBOUM POJUTEINISM, CO3/IaHUI0 CEMbH Ha OCHOBE OCO3HAHHOTO NMPUHSTHS
LIEHHOCTEH ceMeiHOM )KU3HU B COOTBETCTBHUHU C TPAAULIUAMU HaponoB Poccuy;

4) 3CTeTHYEeCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOUIEHHE K MHUPY, BKJIIOYAsl ICTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPUYECTBA, CIIOPTA, TPY/1a, OOLIECTBEHHBIX OTHOIICHMIA;

NOHMMAaHHE SMOIIMOHAIILHOTO BO3ACHCTBUS KMBOW MPUPOABI U €€ LIEHHOCTH; TOTOBHOCTD
K CAMOBBIPaXEHUIO B Pa3HbIX BUJIaX UCKYCCTBA, CTPEMIIEHHE MIPOSBIIATH KaueCTBAa TBOPUECKOU
JUYHOCTH;

5) ¢usuueckoro BocnuTanus, GopMHPOBAHUS KYJIbTYPHI 310POBbS H YMOIHOHAIHLHOI0
Os1aromosiy4ms:

MOHUMAHUE U pean3alus 3I0pOBOro U 6e3omacHoro odpasa *u3HU (30POBOE MUTAHHUE,
cOOJII0/IEeHNE TMTUEHNYECKUX MTPaBUJI U HOPM, COaTaHCUPOBAHHBINA PEXUM
3aHATHH M OTAbIXA, peryasipHas Gu3nYecKas aKTHUBHOCTB), 0€peKHOr0, OTBETCTBEHHOI'0
U KOMIIETEHTHOTO OTHOIIEHHS K COOCTBEHHOMY (U3HYECKOMY M ICHUXMYECKOMY
310pPOBbIO;

NOHMMAaHMe LEHHOCTH NMPAaBWJI HMHIAMBHAYAJIBHOT0 U KOJJIEKTHBHOr0 0€e30IacHOro
NOBe/IEHUS] B CUTYalUsiX, YTPOKAIOIINX 310POBbI0 M KU3HH JIIO/I€N;

OCO3HAHHME TOCJEACTBHII M HENPUATHS BpPeIHBbIX MNPHUBbIYEK (yHOTpedIeHus:
aJIKOr0J151, HAPKOTHKOB, KypeHusl);

6) TPya0BOro BOCHHUTAHMA:

TOTOBHOCTH K TPY/Y, 0CO3HAHHME IIEHHOCTH MaCTePCTBAa, TPYA0.1100He;

FOTOBHOCTb K AKTHBHOW /[IeSTEJbHOCTH TEXHOJOIMYEeCKOM M COUHMAJIBHOM
HANMPABJEHHOCTH, CHOCOOHOCTL WMHHUMHPOBATH, ILUIAHMPOBATH M CAMOCTOATEJIbHO
BBINOJIHATH TAKYIO 1eATeJIbHOCTD;

HHTEepeC K pasJnyHbiM cepaM npogecCHOHANBHON NeATeJbHOCTH, YMeHHe

31



®enepanpHas padbouas mporpamma | bronorus. 10-11 xmaccsr (yrimyOon€HHBIN ypOBEHB)

COBepIIaTh OCO3HAHHBIH BBLIOOP Oyayuieil mpodeccun M peaaTu30BbIBATH COOCTBEHHbBIE
’KM3HEHHbIE MJIAHbI;

TOTOBHOCTh M CNOCOOHOCTHL K O0PA30BAaHHUI0O M CAMOOOPA30BAHUIO HA NMPOTSIKEHUH
BCell JKU3HH;

7) IKOJOrM4ecKOro BOCHUTAHMA:
IKOJIOTHYECKH IeJ1ec000pPa3Hoe OTHOIIEHHE K NMPUPoAe KaK MCTOYHHMKY KU3HH HA
3emute, OCHOBE €€ CyIeCTBOBAHUS;

NMOBBINIEHHE YPOBHS IKOJ0THYECKOH KYJbTYpPbI: npuodpeTeHne onbITa
IJIAHMPOBAHMUS MOCTYNKOB M OIeHKH MX BO3MOJKHBIX MOCJEICTBHH AJIs1 OKpY:Kawomei
cpeabl;

0CO3HAHHE IJI00AJILHOI0 XapaKTepa IK0J0THYeCKUX MPodieM U MyTeil UX peleHus;

CIOCOOHOCTh HMCHOJIL30BATH NMpHOOpeTaeMble NMPU W3yYeHHH OMOJOTMH 3HAHUS M
yMeHHUsI MPU pelleHud NMpodJieM, CBA3AHHBIX € PAIHOHAJLHBIM MPHPOIONOJIH30BAHNEM
(cob101eHNe IPaBUJ MOBEeHNs B MPUPO/Ie, HAMIPABJIEHHBIX HA COXPaHeHHe PABHOBeCHS
B JKOCHCTEMAaX, OXpPaHy BHI0B, IKOCHCTEeM, Onocdepbl);

AKTHBHOE HeNpUATHe JAelHCTBUI, NMPUHOCAIIUX Bpel OKpY:Kaoumeid NPUPOIHOM
cpeie, YMeHHe TMPOTrHO3MPOBATHL HEOJArONMPUATHbIE HSKOJOTHYECKHEe TMOCJIeACTBUSA
NnpeanpruHUMAEMbIX IelCTBHI M MPeI0TBPAIIATD UX;

HAJIMYMe Pa3BUTOr0 JKOJOTMYECKOr0 MbIILICHUSI, JKOJOTHYECKOl KYJIbTYPb,
ONbITA JEeATEJbHOCTH 3KOJOTHYeCKOl HANpPaBJEHHOCTH, YMEHHUSI PYKOBOJCTBOBATHCS
UMM B MO3HABATEJbHOH, KOMMYHMKATUBHOW M CONUAJLHOW NMPaKTHKe, TOTOBHOCTH K
YUYACTHIO B IPAKTHYECKOM AesITeJIbHOCTH IKOJIOTHYeCKOil HANIPABJIEHHOCTH;

8) IEeHHOCTH HAYYHOIO MO3HAHMA:

chpopMHpPOBAHHOCTL MHMPOBO33PEHHUN, COOTBETCTBYIOLEI0 COBPEMEHHOMY YPOBHIO
Pa3BUTHSI HAYKHM W OOLIECTBEHHON NPAKTHKH, OCHOBAHHOI0 HA [HMAJIOre KYJbTYP,
CIOCOOCTBYIOIIEI0 OCO3HAHUIO CBOEI0 MeCTA B MOJHMKYJIbTYPHOM MHUpE;

COBEPILICHCTBOBAHME SA3BIKOBOM M YUTATEJbCKOH KYJbBTYPbI KaK CpeAcTBa
B3aMMOJACHCTBUA MEXKAY JIOAbMH U MO3HAHUA MUPA;

NOHMMAaHWe cHneurpuKkn OHMOJOTMH KaK HayKH, OCO3HaHuUs eé poJnm B
(popMHpPOBAHMH PALMOHAILHOIO HAYYHOI0 MBbILLICHUS, CO3JAHHHM  LEJIOCTHOIO
NpeacTaBJIeHUus1 00 OKpPYyKaloleM MUpe KaK 0 eIMHCTBe IPUPO/JbI, YeJIOBeKa U 0011ecTBa,
B INO3HAHMU TIPHUPOJHBIX 3aKOHOMEPHOCTEel M pelleHMH TNpodjaeM COXPaHEHUsi
NPUPOAHOI0 PABHOBECHUS;

yO0e:KIEHHOCTb B 3HAYMMOCTH OMOJIOTMM /JIA COBPEMEHHOH NUBWJIN3AlUM:
o0ecnieyeHHs] HOBOIO YPOBHSI Pa3BUTHS MEAUIHMHbI, CO3JaHHE NEPCHEKTHUBHBIX
OMOTEeXHOJIOTHH, CIHOCOOHBIX pelIaTh pecypcHbIe NMPo0JieMbl Pa3BUTHA 4eJI0Be4eCcTBA,
MOMCKA NMyTel BBIX0/a U3 IJ100a1bHBIX IKOJOTHYeCKHUX NPodJieM H o0ecredeHus1 nnepexoaa
K YCTOMYMBOMY Pa3BUTHIO, PALMOHAJBLHOMY HCIOJb30BAHUIO NPHUPOAHBIX PECypcoB H
(popMHPOBAHMIO HOBBIX CTAHAAPTOB KU3HM;

3aHHTEPECOBAHHOCTH B MOJYYeHHHM OMOJIOTMYECKHX 3HAHUHM B LEJAX NOBBbIIICHHSA
o0mieil KyJbTYpbl, €CTeCTBEHHO -HAy4YHOW TPaMOTHOCTH, KAaK COCTABHOW 4acTu
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(pYHKIIHOHAILHOM rPAMOTHOCTH 00y4aomuxcs, popmMupyemoii Npu N3y4eHUU OHOJIOTHH;

NMOHMMAHNeE CYIIIHOCTH METO0B NMO3HAHUS, UCI0JIb3yeMbIX B €CTECTBEHHBIX HayKax,
CIOCOOHOCTH MCIOJb30BAaTh MOJy4YaeMble 3HAHMS /sl AHAJIN32 U O0bSICHEHMs SIBJICHMIi
OKPYKaI0llero MUPa U MPOUCXOASIINX B HEM M3MeHEeHHI, yMeHHe /1e1aTh 000CHOBAHHbIE
3aKJII0YeHHs] HA OCHOBE HAYYHBIX (PAKTOB M MMEKIIHXCS JTAHHBIX € HeJbI0 MOJYy4YeHUs:
JA0CTOBEPHBIX BHIBO/I0B;

CIOCOOHOCTH CAMOCTOSITEJIbHO HCMOJIb30BATh OHOJIOTHYeCKHE 3HAHUSA /Il pelleHust
npo0JieM B peajibHbIX KM3HEHHBIX CUTYaIUsAX;

OCO3HAHME 1EHHOCTH HAYYHOH /eSiTeJIbHOCTH, TOTOBHOCTHh OCYILIECTBJATH
NMPOEKTHYI0 M HCCJIeA0BATEIbCKYI0 eITeJIbHOCTh MHAMBUAYAJIbHO U B IrpyIIie;

FOTOBHOCTb M CIIOCOOHOCTH K HeNpepbIBHOMY 00Pa30BAHUIO U CAMOOOPA30BAHMIO, K
AKTHBHOMY INOJIYyYE€HUI0 HOBBIX 3HAHUI MO OMOJOTHMU B COOTBETCTBUM C KU3HEHHBIMH
MOTPEOHOCTIMH.

METAINIPEJMETHBIE PE3YJIbTATBI

MetanpeaMeTnble pe3yabTaThbl OCBOeHHMsl YyueOHoro mpeamera «buosiorus»
BKJIIOYAIOT: 3HA4YuMbIe i GopMUPOBAHNUSI MUPOBO33PEHNs 00y4YaI0OIIUXCSI
MEXINCHUIIMHAPHbIE (MeXINpeAMeTHbIE) OoOlIeHAYYHble TOHATHA, OTpaKaIHne
LEeJTOCTHOCTh HAYYHO! KAPTHHBLI MUpPa U cneln(PUKY MeTO10B NMO3HAHNS, UCIOJIb3yeMbIX
B €CTeCTBEHHbIX Haykax (BellecTBO, JHEPIHsi, siBJIEHHE, MPOLECC, CUCTeMa, HAYYHbIH
(akT, NPUHIKIL, TEIIOTE3a, 3aKOHOMEPHOCTh, 3AK0H, TEOPHUS, HCCIeI0BaAHNE, HA0II0eHHUEe,
H3MepeHue, JIKCIePHUMEHT W Jpyrue); YyHHBepcaJbHble Yy4eOHble JIelCTBHUSA
(mo3HaBaTeJIbHbIE, KOMMYHUKATHBHBbIE, peryJsiTuBHbIE), o0ecneunBaIIHe
¢popmupoBanue (PyHKUMOHAJIBLHOW TIPAMOTHOCTM M COHHAJBHOM KOMIIETCHIIMHU
o0yyarommxcs; CIMOCOOHOCTH o0y4yarommxcst HCI0JIb30BaTh OCBOEHHbIE
MEXINCHUIIMHAPHbIE, MHPOBO33peHYECKHEe 3HAHUSA W YHHBepcaJibHble YueOHbIe
JAeiicTBHS B MO3HABATEJILHOM M COMAJIBLHOM NMPAKTHKE.

B pe3yabTaTre m3yyeHusi OMOJIOTMH HA yYPOBHe CpeaHero oouero odpa3oBaHusi y
oOyuawierocss Oyayr c¢gopMHpPOBaHbl IMO3HABATeJlbHble YHHBEPCAJbHbIE Yy4eOHbIEe
AelCTBHSl, KOMMYHHMKATHBHbIE YHUBEPCAJbHbIe Yy4eOHble JeliCTBHUA, PpPeryJjsiTUBHbIE
YHHBepcaJibHble yUeOHbIe 1elCTBHS, COBMECTHAS 1eATeIbHOCTD.

Ilo3HaBaTeIbHBIC YHHBEPCAJbHbIEC Y4eOHbIE el CTBUS
ba3oBble Jlornyeckue aeicTBUA:

CAMOCTOSITEJIbHO (DOPMYJIMPOBATH M AKTYAJM3MPOBATH NMPOOJIeMy, pacCMATPUBAThH
e¢ BCeCTOPOHHE;

HCI0JIb30BAaTh MPU OCBOCHUM 3HAHUN NMPUEMBI JIOTMYECKOr0 MbILLICHUA (aHAJIU3a,
CHHTEe3a, CpPABHEHMS, KiIaccupukanum, 00001eHus1), PACKPHIBATH CMbICJ OMOJOTHYeCKNX
NMOHATHH (BBIACJATH MX XapaKTepHble NPU3HAKH, YCTAHABJIMBATH CBA3M € JAPYIUMHU
MOHATUSAMH);

omnpenessiTh e AesiTeJIbHOCTH, 32/1aBasi MapaMeTPbl U KPUTEPHUHU UX JTOCTHKEHHS,
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COOTHOCHUTDH Pe3yJIbTaThl AESTEJbHOCTH € MOCTABJIECHHBIMH LEJISIMU;

HCI0JIb30BaTh 0HOJIOrHYEeCKHe MOHATHS AJIA 00bsiCHeHUs! (JaKTOB M SIBJICHUI KUBOM
NMPUPOABI;

CTPOUTH JIOTHYECKHE paccykIeHusi (MHAYKTHBHbIC, 1eyKTUBHbIE, 10 AHAJIOTUH),
BBISIBJISITh 3aKOHOMEPHOCTHM M MNPOTHBOPEYHUST B PACCMATPUBAEMbIX SIBJICHHUAX,
(opMyIMpoBaTH BHIBOAbI M 3aK/JII0YEHUA;

NMPUMEHATh CXEMHO-MOJeJIbHbIC CPeACTBAa ISl NPeICTABJCHUA CYILIECTBEHHbIX
CBsI3el M OTHOLIEHHUH B M3y4YaeMbIX OMOJIOTHYECKHUX 00bEKTaX, a TaKKe NMPOTUBOPEYHil
Pa3HOro poaa, BbISIBJICHHbBIX B Pa3JIMYHbIX HH(POPMAIMOHHBIX HCTOYHHKAX;

pa3pafdarTpiBaTh IUIaH pelieHusl NpodJeMbl € Y4Y€TOM AaHAJIHW3a HMMEINIHXCH
MaTepPUAJbHBIX 1 HEMATePHAJIbHBIX PECypPCOB;

BHOCUTHh KOPPEKTUBBI B /1eAITEJbHOCTb, OLEHHBATh COOTBETCTBHE Pe3yJbTaTOB
1eJIsiM, OLIEHUBATh PUCKH MOCJIeICTBUI AeSITeJIbHOCTH;

KOOPAMHUPOBATHL U BBINMOJHATH PadoTy B YCJOBHUSX PeajibHOI0, BUPTYAJbHOI0 M
KOMOMHHPOBAHHOI0 B3aMMO/IEHCTBUSA;

pPa3BUBAaTh KpeaTHBHOE MbILLJICHUE NPU PelIeHUH KU3HEHHBIX MPolJieM.

ba3oBble ucciiegoBarenbCcKkue AeCTBHSA:

BJA/IeTh HABBIKAMH Y4YeOHO-MCCJIeI0BATEJbCKOM M IPOEKTHOM /JeATeJIbHOCTH,
HABBIKAMH pa3pelieHusi MpodJieM, ClIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEILHOMY
NMOMCKY METO/JOB PpelleHUs NPAKTHYECKHUX 3a71a4, NMPUMEHEHHMIO Pa3JIMYHbIX METOA0B
NO3HAHMS;

HCIO0JIb30BATH Pa3/IMYHbIe BUAbI AeATEJbHOCTH 110 MOJYYEHHI0O HOBOI'O 3HAHMSA, €ro
HHTEepNpeTaluy, NPeodpa3oBaHUI0 U IPMMEHEHUIO B YYeOHBIX CUTYalUHMsAX, B TOM YHCJe
NPHU CO3JAHNH Y4EOHBIX H COLHMAJIBbHBIX NIPOEKTOB;

¢popMupoBaTh HAYYHBIH THI MBILUUIEHUS], BJAJAeTh HAYYHOH TEPMHUHOJIOTHEH,
KJIIOYeBbIMU MOHATUSIMHM U METOAAMM;

CTAaBUTh M (opMyJIMPOBATH COOCTBEHHBIE 321241 B 00pa30BaTe/1bHOM 1eATEJIbHOCTH
U JKU3HEHHBIX CUTYalMAX;

BBISIBJISITh IPUYMHHO-CJIEACTBEHHbIE CBA3H M AKTYAJIU3HPOBATH 32124y, BBIIBUIATH
TUNnoTe3y e¢ pelieHusi, HAXOAUTh APrYMEHThI JJIfA 10Ka3aTeJbCTBA CBOMX YTBEP:KICHHUIA,
3aJaBaTh MapaMeTpPbl U KPUTEPUH PeLIeHUS ;

aHAJIM3MPOBATDH MOJy4YEeHHbIC B X0/1¢ PelIeHUs 3a1a4M pe3yabTaTbl, KPUTHYECKH
OLICHUBATH UX I0CTOBEPHOCTD, IPOrHO3MPOBATH U3MEHEHHE B HOBBIX YCJI0BUSAX; 1aBaTh
OLICHKY HOBBIM CUTYallUsIM, OLCHUBATH NPUOOPETEéHHBIN ONBIT; OCYLIECTBJIATH
HeJIeHANIPABJICHHbIN IMOMCK NePeHoca CPeACTB U Coco00B AelicTBUS B
npogdeccuoHAIBHYIO Cpeay;

yMeThb IIePEHOCHTHh 3HAHHMA B I[O03HABATEJbHYH W HPAKTHYECKYI0 00J1acTH
JKU3HEAeATeIbHOCTH;

yMeTb HHTErPUPOBATH 3HAHMS U3 Pa3HbIX NPeAMETHBIX 00/1acTell; BBIIBUIaTh
HOBBIE W/IeH, NPeAJIaraTb OpUruHaJIbHbIC NMOAXO0/AbI U PellleHUs, CTABUTH NP00JieMbl U
3aa4M, J0IyCKAOIIHe AJbTePHATUBHBIE PelIeHUs.
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Pabora ¢ undopmaunmeii:

OPMEHTHPOBATLCS B PA3JIMYHBIX HMCTOYHUKAX HHpopmanuu (Tekcre y4eOHOro
1noco0usi, Hay4YHO-NOMYJIAPHOM JIMTepaType, O0HOJOrH4eCKHX CJOBAPAX U CNPABOYHHKAX,
KOMIIBIOTEPHBIX 0a3ax JaHHbIX, B MHTepHere), aHaau3upoBaTh HHGOPMALNIO
Pa3JMYHBIX BUIOB U ()OPM NpeJcTaBIeHUsA, KPUTHYECKH OLIEHUBATH €¢ JOCTOBEPHOCTDh U
HENPOTHBOPEYHBOCTD;

(opmyIMpOBATH 3aNIPOCHI U NPUMEHATH Pa3JIMYHbIC METOAbI NPH NMOMCKE H 0TOOpe
OnoJIornyecKkoi MHpopManu, He0OXOAMMOM /ISl BHINMOJHEHUA Y4eOHbIX 3a/1a4;

npuodperarb ONBIT HMCHOJb30BAaHMA HMHGPOPMALMOHHO -KOMMYHHKATHBHBIX
TeXHOJIOTHI, COBEPHICEHCTBOBATH KYJbTYPY AKTHBHOIO MCIOJIB30BAHHMS PAa3JIHYHBIX
NMOHMCKOBBIX CHCTEM;

CAMOCTOSITEJIbHO BbIOMPATh ONTUMAJIBLHYIO (popmMy npeacTaBjieHUus] OHMOJOTHYECKOM
uHopManum (cxembl, rpa¢uKH, TUATPAMMBbI, TA0IMIbI, PUCYHKH H ApPYroe);

HCIO0/Ib30BATH HAYYHBIN fA3BIK B Ka4YeCTBe CPeACTBa NPH padore ¢ OHOJOrMYECKOM
HH(popManueii: NPUMEHATh XUMHYeCKHe, (u3MUecKHe W MaTeMaTHYecKHe 3HAKU U
CUMBOJIbI, (pOpMYyJibl, 2a00peBHATYPY, HOMEHKJIATYPY, HCIO0JIb30BATH U NIPe00pPa30BbLIBATH
3HAKOBO-CHMBOJIMYECKHE CPEACTBA HATVISIAHOCTH;

BJIAJIETh HABBIKAMHU PACNO3HABAHMA M 3alMUThI MHpopManuu, UHGOPMAUMOHHOU
0€301acHOCTH JIUYHOCTH.

KomMMyHHKaTHBHBIE YHUBEpPCcaibHble Y4eOHbIC 1eHCTBUA

O0meHnue:

OCYIIEeCTBJISATh KOMMYHHUKAUMHU BO BcexX cdepax KM3HH, AKTHBHO y4YacTBOBATHh B
AMAJIore WIH JUCKYCCHM MO CyHIeCTBY 00CyKaaeMoil TeMbl (YMeHHe 3a1aBaTh BONPOCHI,
BbICKA3bIBATh CY/K/IE€HUSI OTHOCHTEJIbHO BbINOJHEHUS NMpeNJiaraeMoil 3aia4u, y4YuThIBaTh
HHTEpPECHl U COrIACOBAHHOCTDH MO3UIUI IPYIUX YYACTHUKOB IMAJIOTa UM JUCKYCCHH);

pacno3HaBaTh  HeBepOaJbHbIE CpeACcTBA  OOIIEHHS, TMOHMMATL 3HAYeHHe
COUUAJBbHBIX 3HAKOB, NMPEANOCHLIOK BO3HMKHOBECHUS KOH(JIUKTHBIX CUTYyalUil, YMETh
CMSAT4aTh KOH(PJIHUKTHI U BECTH MEePEroBopbl;

BJaJeTh Pa3jIMYHBIMHM CHOCO0AMH OOLIEeHUsT W B3aUMOACHCTBUA, MMOHUMATH
HaMepeHHusl JAPYIruXx JiK/Jeil, NPosiBJIATh YBAKUTEJIbHOE OTHOLIEHHE K Co0ecelHMKY U B
KOppeKTHOH (popme GopMyTHPOBATH CBOU BO3PAKEHUS;

Pa3BEéPHYTO U JIOTUYHO U3JIATaTh CBOK TOYKY 3PEHHS C MCIOJIb30BAHUEM A3BIKOBBIX
CpeIcTB.

CoBMecTHas HEHATECJIbHOCTD:

NOHMMATH U MCNOJb30BAaTh IPEUMYIIECTBA KOMAHAHOW M HHANBHAYAJIbHON PadoThI
NpH pelieHuH OMOJIOrHYecKoil NMpodsaeMbl, 000CHOBBIBATh HEO00XOAMMOCTh NPHUMEHEHUS!
rPpynnoBbIX (pOPM B3aMMOJEHCTBUS NPHU pellleHUH Y4eOHoil 3a1a4m;

BbIOMPATH TEMAaTHKY M MeTO/[bl COBMECTHBIX ACHCTBHH ¢ Y4€TOM O0LIMX MHTEPECOB
U BO3MOKHOCTEeH KaKI0ro 4ieHa KOJIJIeKTHBA;
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NMPUHUMATH LEJU COBMECTHOM JAeSITeJIbHOCTH, OPraHU30BbIBATH U KOOPAUHHUPOBATH
AeiicTBUS MO €€ JOCTHKEHHMIO: COCTABJIATH IUIAH IeMCTBUIA, pacnpenesiTb PoJju ¢ Y4¢TOM
MHEHHUIl YYaCTHUKOB, 00CYKIaTh pe3yJabTaTbhl COBMECTHOI PadoThI;

OLICHMBATHh KAa4YeCTBO CBOEro BKJAJAAa M KAaKI0r0 YYaCTHHKA KOMAHIbI B 00IIMI
pe3yJabTaT 1o pa3padloTaHHBIM KPUTEPHUSM;

NnpeiaraTb HOBbIe INPOEKTbl, OLEHMBATHL HAEH ¢ MO3MUMH HOBH3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKOI 3HAYUMOCTH;

OCYIIEeCTBJSATH MO3MTHUBHOE CTPaTerHvyecKoe MoBeJAeHUEe B Pa3jJMYHBIX CUTyalMSX,
NMPOSIBJISATH TBOPYECTBO U BOOOpPaKeHHe, ObITh HHULMATHBHBIM.

PerynsiTuBHbIe YyHUBepPCAJIbHbIE YUeOHbIE 1eHCTBUS

Camoopranuszanmus:

HCI0JIb30BATh 0MOJIOTHYECKHEe 3HAHMSA /51 BbISIBJIeHHs NMPo0JjieM M HUX pelleHus B
’KM3HEHHBIX U Y4eOHbIX CUTyalUsX;

BbIOMPATh HA OCHOBe OMOJIOTHYeCKHX 3HAHUMH 1ejeBble U CMbICJIOBbIEe YCTAHOBKH B
CBOMX JCHCTBHSAX M MOCTYNKAX IO OTHONICHWIO K *KUBOM NMPHPOJE, CBOEMY 310POBbI0 H
310POBbI0 OKPY KAIOIINX;

CAMOCTOSITEJIbHO OCYLIECTBJIATh IO3HABATEJbHYI0 [1eSITeJIbHOCTh, BbISBJIATH
npoodjeMbl, CTaBUTL W (GOpMYJHPOBaTHL COOCTBEHHbIE 33Ja4yM B 00pa3oBaTeJbHOI
AeSITeJIbHOCTH U KM3HEHHBIX CUTYaIUsAX;

CAMOCTOSITEJILHO COCTABJISITH IVIAH PelleHus: MPo0JaeMbl ¢ Y4éTOM HMEHIINXCH
pecypcoB, COOCTBEHHBIX BO3MOKHOCTel U MPeAN0YTeHUIl; 1aBaTh OLIEHKY HOBbIM
CUTYalHsAM;

pPacHIMPATH PAMKH Y4eOHOr0 npeiMeTa Ha OCHOBeE JIMYHBIX NPeINoYTeHu; 1e1aTh
O0CO3HAHHBIN BBIOOP, APITYMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTD 32 PelleHue;
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OLIEHUBATH NPUOOPETEHHBIH ONBIT;

Croco0CTBOBATh (PDOPMHPOBAHHMIO M NPOSIBJICHUIO INMPOKON 3PyIMIMH B Pa3HBIX
00J1aCTAX 3HAHWH, MOCTOSIHHO TOBBINIATHL CBOl 00pa3oBaTeJbHBbIH M KYJbTYPHbI
YPOBEHb.

CaMOKOHTPOJIb:

AaBaThb OLEHKY HOBBIM CHTYallUsiM, BHOCHTb KOPPEKTHUBBI B [1€ATEJIbHOCTD,
OlIeHMBATh COOTBETCTBHE Pe3YJIbTATOB LEJIIM;

BJaJleTh HABBIKAMH MO3HABATEJbHOIl peduiekcMU Kak OCO3HAHHUSI COBepIIAeMBbIX
NeHCTBUI UM MBICIUTEIbHBIX MPOLECCOB, UX Pe3yJIbTATOB M OCHOBaHUIi, MCNOJb30BATH
npuémel pedieKcuH 1Jis1 OLEHKH CUTYalliH, BbIOOPa BEPHOI0 pellleHusl;

yMeThb OLIEeHUBATH PUCKH M CBOEBPEMEHHO NMPUHUMATDH PellleHHs M0 UX CHUKEHUIO;

NPUHUMATL MOTHBBI M apPryMeHTHl JAPYrdX NpH aHa/n3e Ppe3yJabTAaTOB

AesiTeJIbHOCTH;

IIpunsTHE Ceds U APYTrHUX:

NPUHUMATH ce0sl, IOHUMASI CBOM HEJOCTATKHU M IOCTOMHCTBA;

NPUHMMATL MOTHMBBI M apPryMeHTbl [JPYrUX T@PH aHaJu3e Ppe3ybTATOB
HesITeIbHOCTH;

NPU3HABATH CBOE MPAaBO M NPABO APYIrUX HA OIINOKH;

Pa3BUBATH CNIOCOOHOCTH MOHUMATH MHP € MO3UIHH APYroro 4ej0BeKa.

HNPEIMETHBIE PE3YJIBTATHBI

IIpenmeTHbIe pe3yJibTaThl OCBOCHHS COAePKaHUA yuyeOHOro npeamera «buosorus»
Ha Yriay0JéHHOM YpPOBHe OPHMEHTHPOBAHbI Ha o0ecnevyeHue MNPOPHILHOIO OO0y4YeHHsI
o0yuyaomuxca Ouosiornu. OHM BKJIKNYAIOT: crnenqupuyeckue AJasi OMOJIOrHHM HAy4HbIe
3HAHUSA, YMEHHS U CIIOCOOBI AeiCTBUI M0 OCBOCHHUI0, HHTEPIIPETAIMU U NPe0OPA30BAHUIO
3HAHMH, BHUABI [JAEATEJIbHOCTH IO IOJYYEHMI0 HOBBIX 3HAHMH M HMX INPHMEHEHHIO B
Pa3IMYHBIX Y4YeOHBIX, a TaK/Ke B PpeaJbHbIX KHU3HEHHbIX curyauusax. IIpeamernsbie
pe3yabTaThl PeACTABJICHBI M0 T0AaM U3y4CHUS.

IIpenmeTHble pe3ysabTaThl 0CBOeHHsI YueOHOro npeamera «buosorus» B 10 kiaacce
AOJIZKHBI OTPaKaTh:

chopMHpPOBAHHOCTH 3HAHUIT 0 MeCTe M POJIM OMOJIOTMH B CHCTEMe eCTeCTBEHHBIX
HAYK, B (D)OPMHPOBAHMHU €CTECTBEHHO -HAYYHOM KAPTHHbI MHMPAa, B MO3HAHHUHU 3aKOHOB
NpUpoOAbl M PpPelIeHHMH NpodJjeM PalHOHAJIBHOIO MPHPOAONOJIb30BAHMUS, O BKJIAJe
POCCHIiCKUX U 3apy0e:KHBIX YUEHBIX B pa3BUTHE OMOJIOTHM;

BJIaleHUE cucremMou OMO0JIOTHYEeCKHUX 3HAHMIA, KoTOpast BKJIIOYAET:
OCHOBOINOJIATAOIIHE OHOJIOTHYECKHE TEPMHMHBI U NMOHATHA (KM3Hb, KJIETKA, OPraHM3M,
MeTadoJIM3M, TIOMeOoCTa3, CaMOperyJsiiiusi, CaMOBOCIPOU3BeIeHHEe, HACJIEACTBEHHOCTD,
U3MEHYMBOCTb, POCT M pa3BUTHE), OMoJorMyeckue Tteopum (KjiaerouyHass teopusi T.
IIBanna, M. Illneiinena, P. BupxoBa, xpomocomHass Teopusi HacjeacrBeHHoctu T.
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Moprana), ydeanst (HM:0Basunosa 2 ooraenrpax)- MHOLOOO PAZHST W SITPONCX 0K IeHIST
KYJbTYPHBIX PACTEHM), 3AKOHBI (€IMHO00OPA3Msi IOTOMKOB NEPBOI0 MOKOJICHHS,
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paciienJieHusi, YHCTOTHI TraMeT, He3aBUCUMOro HacjegoBanus [I. Menjgens,
rOMOJIOTMYECKHX PANOB B HacjeAcTBeHHOH u3MenyuBoctu H.U. BaBuiiosa), npuHIUNbI
(KOMILTIEeMEHTAPHOCTH);

BJa/IcHHe OCHOBHBIMH METOAAMH HAYYHOI'0 ITIO3HAHHWS, HCHOJb3yeMbIX B
OMOJIOTHYECKHUX HCCJIEeOBAHUAX KMBBIX 00beKTOB (OMUCAHMe, U3MEPeHHe, HAlIIeHne,
IKCIMEPUMEHT);

YMeHHe BbIIEJSATh CYHIeCTBEHHbIe IPHU3HAKH: BHPYCOB, KJETOK IPOKAPHOT U
JYKAPHOT, OJHOKJIETOYHBIX U MHOIOKJIETOYHBIX OPraHM3MOB, B TOM 4YHCJIe OaKTepuii,
rpudoB, pacTeHHii, KHUBOTHBIX M YeJOBEKAa, CTPOCHHS OPraHOB H CHCTEM OPraHOB
pacTeHuii, »KMBOTHBIX, 4YeJ0BeKa, MPOUECCOB KU3HEAEATEJIbHOCTH, MPOTEKAIIUX B
OPraHM3Max PACTEeHHUil, KUBOTHBIX H YeJI0BeKa, OMOJOrMYEeCKHX NPOLECCOB: 00MeHa
BellecTB (MeTa0o0/M3M), MNpeBPAllleHUsT JHEPruM, OpoKeHHs, aBTOTPOPHOrO U
rereporpoHOro THUNOB NUTAHHUS, (OTOCHMHTe3a M XeMOCHHTe3a, MHTO03a, Meiio3a,
raMeToreHe3a, -JMOpHOreHe3a, MOCTIMOPHOHAJIBLHOIO PAa3BUTHA, PAa3MHOKEHHS,
HHAUBUAYAJIBHOTO Pa3BUTHS oOpraHu3mMa (OHTOreHe3a), B3aUMOAEHCTBHS TI€HOB,
reTepo3mnca, HCKyCCTBEHHOI0 0T0Opa;

YyMeHHMe YCTAHABJIUBATH B3aHMOCBSI3M MEXKIY OPraHOMJAaMHM KJETKH M HX
(GyHKIUAMH, CTPOEHHEM KJIETOK Pa3HbIX TKaHel M UX QYHKUMSAMH, MEKIYy OPraHaMu U
CHCTEeMaMH OPraHOB y PACTeHMH, KUBOTHBIX M 4eJ0BeKka M HMX (GYHKIHAMH, MEKIY
CHCTEeMaMH OPraHoB M HMX (QYHKUHMSMH, MEXIY 3TanaMd OOMeHa BellecTB, dTalaMH
KJIETOYHOI0 HHKJIA W KU3HEHHbIX HHMKJIOB OPraHU3MoOB, JITANaMH 3MOPHOHAJIBHOIO
Pa3BUTHS, TEHOTUNIOM U (eHOTHIIOM, GeHOTHIIOM U (haKTOpaMu cpeAbl OOMTAHUS;

yMeHHe BbISIBJIATH OTJIMYMTEJbHbIE NPU3HAKH KUBBIX CHCTEM, B TOM YHCJe
pacTeHuii, )KWNBOTHBIX U YeJIOBEKA;

yMeHHMe  HCIO0JIb30BATHh  COOTBETCTBYIOIE  APTYMEHTHI, OHOJOTHYECKYI0
TEPMUHOJIOTHI0O W CHMBOJHMKY JUISl JI0KA3aTeJbCTBAa POJACTBA OPraHU3MOB Pa3HBIX
CUCTEeMATHYECKHUX TPYIIL;

yMeHHMe peliaTb OMOJOTrHYecKHe 3a4a4M, BbISIBJIATH HNPUYNHHO-CJIECTBEHHbIE
CBSI3M MEXKIYy HCCIeAyeMbIMH OHOJIOTMYECKHUMH IpPOLEecCaMH M SIBJICHUSIMH, AeJaTh
BbIBO/IbI M IPOTHO3bI HA OCHOBAHUHM MOJYY€HHBIX Pe3y/bTATOB;

yMeHHe BBIIOJIHATH JIAa00paTOPHbIE M MPAKTHYeCKUe PadoThl, CO0JII0AATH MPABUJIA
npu padore ¢ yueOHbIM H J1a00PATOPHBIM 000Py/I0BAHUEM

YMeHMe BBIIBUTaTh I'MIIOTE3bl, IPOBEPATH UX IKCIHEPUMEHTAJIbHBIMH CpPeACTBAMM,
¢opmynpysi meiab HCCIAEA0BAHUNA, AHAJIU3UPOBATH MOJYYEeHHBbIE Pe3yJbTATHI U J1€J1aTh
BBIBO/IbI;

YMeHHE Y4YacTBOBaThb B Y4YeOHO -HCCJIe0BATeJbCKOIl padore mo OuoJI0rHH,
IKOJIOTHH ¥ MeJIUIlUHEe, TPOBOAMMOIl Ha 0a3e MIKOJIbHBIX HAYYHBIX 00111eCTB, U MyOJIUIHO
NPeACTABJIATH MOJyYeHHbIE Pe3yJbTAaThl HA YYeHUYeCKUX KOH(epeHIusIX;

yMeHHe OLleHHBATh 3THYECKHE ACHEKTHI COBPEMEHHBIX HMCCJe0BAHMN B 00J1acTH
OmojioruM W MeJIMUMHBbI  (KJOHHPOBAHHME, HMCKYCCTBEHHOE  OILIOJ0TBOPEHHE,
HANpPaBJIeHHOE U3MEHEeHNe TeHOMA M CO31aHHMe TPAHCTeHHbIX OPraHM3MOB);
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YMEHHE OCYHIeCTBJATH OCO3HAHHBI BbIOOp Oyaymeid mnpodeccHOHAIBHOM
AeATeJIbHOCTH B 00JacTH OMOJIOTMHM, MeIMIHHbI, OHOTEXHOJIOTHHM, BeTepPUHAPHH,
CeJILCKOr0 XO3MCTBA, NUIIEBOM IPOMBIULICHHOCTH, YIVIYOJATH I03HABATEIbHBIN
HHTepeC, HANpPABJICHHbII HAa OCO3HAHHBLIN BbLIOOP CcOOTBeTCTBYHOLIEH npodeccuun u
NpoAoJIKeHHe  OHOJIOrHYeCKOro o0pa3oBaHusi B  OpPraHM3alMfAX  CpPeJdHero
Npo(ecCHOHAIBLHOI0 M BbICIIEr0 00pa3oBaHMs.

IIpeameTHbIe pe3yabTaThl 0CBOeHHMs yuyeOHOro mpeamera «buosorusn» B 11 kiaacce
JTOJIKHBI OTPAKATD:

copMHpPOBAHHOCTH 3HAHUI 0 MeCTe M POJIH OMOJIOTHM B CHCTeMe eCTeCTBEHHBIX
HAyK, B (POPMHPOBAHUM COBPEMEHHON €CTECTBEHHO -HAyYHOM KAPTHUHbBI MHpPa, B
NMO3HAHNHM 3aKOHOB NPHPOALI M PELICHUH IKOJOTHYECKHUX NpodjaeM d4eaoBevecTBa, a
TaKKe B pelIeHNH BONPOCOB PAIlHOHAJIBbHOI0 IPUPOIONO0JIb30BAHNS, U B (P)OPMHPOBAHUY
LHEHHOCTHOI0 OTHOLIEHHMSl K NpHpoAe, 00IIeCTBY, YeJOBEKY, 0 BKJaJde POCCHIMCKHX U
3apy0eKHbIX YUYEHBIX-0MO0JIOTOB B Pa3BUTHE OHOJIOTHM;

yMeHHMe BJaJeTh CHCTeMOH OHMOJIOTHYeCKHX 3HAHMI, KOTOpPas BKJYaeT
ompeeJieHHUs] 1 MOHMMAHHE CYIHHOCTH OCHOBONOJIATAIONIUX OMOJOTHYeCKNX TEPMUHOB M
NMOHATHH (B, IKOCHCTEMA, Ouoc(epa), OMogornyeckre TeOpuu (IBOJIOIMOHHAS TEOPUS
Y. /lapBuHa, CMHTeTH4YeCKas Teopus 3Boawounu), yueHus (A.H. CeBepuoBa - 0 myTsix u
HanpaBJeHUusX 3Bojawnnu, B.M. BepHaackoro - o 0mocdepe), 3aKkoHbI (reHeTHYECKOTO
paBHoBecus /I:x. Xapau u B. BaiinOepra, 3apoasimeBoro cxoacrsa K.M. bapa), npasuia
(Muaumyma Q. JIuOuxa, 3K0JOrMYecKoil NMUpaMHAbl IHEPruH), rUMOTe3bl (rMIOTe3a
«vupa PHK» Y. I'nabepra);

yMeHHe BJIaJeTh OCHOBHBIMH METOJAMH HAYYHOI0 MO3HAHUA, UCHOJIb3yeMbIMHU B
OMOJIOTHYECKHUX MCCJIEJOBAHUAX KUBBIX 00bEKTOB M IKOCHCTEeM (OmuUcaHHMe, U3MepeHue,
Ha0JIl0IeHne, JIKCIEPUMEHT), CHOCO0AaMH BBIAIBJEHUSI M OLEHKH AHTPOINOreHHbIX
U3MEHEHUIl B Ipupojae;

yMeHMe BbIIEJSTh CyllleCTBeHHbIe MPU3HAKUA: BUI0B, O0HOT€0l[€eHO30B, JKOCHCTEM H
Onocgepsbl, CTAOMIN3UPYIOLIET0, ABHAKYIIET0 M Pa3spbIBAIOIIEr0 eCTeCTBEHHOro0 0TOOpAa,
AJIONATPUYECKOT0 M CUMIATPUYECKOr0 BHA000PA30BaHMs, BJIUAHHUS JABHKYIIMX CHJI
IBOJIIOLIMH HA TeHO(QOHJ TNONyJsIUM, NPHUCIOCOOJIEHHOCTH OPraHM3MOB K cpeje
0o0MTAHUsl, YepelOBAHUS HAINPaBJIEHHH 3JBOJIIOIUN, KPYrOBOPOTAa BellECTB U MOTOKA
JHEPrUM B IKOCHCTEMAX;

yMeHHe YCTAHABJIMBATH B3aNMOCBSI3M MEXKAY NMPOLEeCCAMHU IBOJIOLUNH, IBHKYIITUMHA
CIJIAMH AHTPOIOreHe3a, KOMIIOHEHTAMH PA3JIUYHBIX IKOCUCTEM M MPHUCIOCOOJIEHUSAMH K
HHM OPraHHM3MOB;

yYMeHMe BbISIBJIATH OTJMYNTEIbHbIE IPU3HAKH KUBBIX CHCTEM, MPUCIOCO0JIEHHOCTH
BHJI0OB K cpejae o0OMTAHHWSl, Aa0MOTHYECKHX M OMOTHYECKHX KOMIIOHEHTOB JIKOCHCTEM,
B3aMMOCBf3€il OPraHN3MoOB B CO00IIECTBAX, AHTPONOTreHHbIX N3MEHEHUI B IKOCHCTEMAX
CBOE MEeCTHOCTH;

yMeHHMe  HCIOJIb30BATh  COOTBETCTBYIOLME  APIrYMEHTHI, OHOJOTHYECKYI0
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TEPMUHOJIOTHI0 M CHMBOJIMKY /ISl JI0OKA3aTeJbCTBA POJACTBA OPraHU3MOB Pa3HBIX
CUCTEeMATHYECKUX TPYINI, B3aMMOCBA3M OPraHU3MOB U Cpelbl OOMTAaHUA, €IUMHCTBA
YyeJI0BeYeCKUX Pac, HeOOXOAUMOCTH COXPAHEHHSI MHOT000pa3usi BUAOB U IKOCHCTEM KaK
YCJIOBHSA COCYIIECTBOBAHUS MPUPO/BI M YeJI0BeYeCTBA;

yMeHHMe peliaTb OMOJOTHYecKHe 3271a4H, BBISIBJISATH HNPUYNHHO-CJIECTBEHHbIE
CBSI3M MEXKIYy HCCleAyeMbIMH OHOJIOTMYECKHUMH IpPOLEecCaMHM M SIBJICHUSIMH, AeJaTh
BbIBO/IbI M IPOTHO3bI HA OCHOBAHNH MOJY4Y€HHBIX Pe3y/IbTaTOB;

YMeHHE BBINOJHATH Ja00paTOPHbIE U NMPaKTHYeCKHe PadoThl, CO0JII0AATHh NMPaBUJIa
npu padore ¢ y4eOHbIM U JIa00PATOPHBIM 000PYA0BAHUEM;

YMeHHe BBIIBUTaTh I'MIIOTE3bl, IPOBEPATH UX IKCHEPHUMEHTAJIbHBIMH CpPeACTBAMM,
(¢opmyanpysi meab HCCICAOBAHUSN, AHAJIN3HPOBATH MOJYYEHHbIE Pe3yJbTAaThl H JeJIaTh
BBIBO/IbI;

YMEHHE Y4YacTBOBaTb B Y4YeOHO -HCCJIe0BaTeJbCKOl padore mo OMoJI0rHH,
IKOJIOTHH U MeJUIlUHEe, TPOBOAMMOI Ha 0a3e MIKOJIbHBIX HAYYHBIX 00111eCTB, U MyOJIUYHO
NMPeCTABJIATH MOJyYeHHbIE Pe3yJbTAThl HA YUEHUYECKHX KOH(epeHIUsX;

yMeHHMe OLEHUBATH THINOTE3bl M TEOPHH O NMPOUCXOKAEHUM KU3HU, YeJOBeKa M
YyeJIOBEYECKUX Ppac, O TMPUYUHAX, MOCJAEACTBUAX M CHocodax mnpeaoTBpalleHus
rJ100aJbHBIX M3MEeHEeHUul B Onocdepe;

YMeHHE OCYIIeCTBJSATHL OCO3HAHHBIM BbHIOOp Oyaymeii mnpodeccuoHATILHOM
AeSITeJIbHOCTH B 00J1acTH OMOJIOTMH, 3KOJOTMH, NPHPOAONOJIb30BAHUN, MeINIUHBI,
OMOTEXHOJIOTUHM, TCHXO0JIOTMH, BeTePHUHAPHH, CEJbCKOI0 XO3(HCTBAa, NHIIEBOI
NPOMBIIIJICHHOCTH, YIJIYOJAAITh MO3HABATEJIbHbI HMHTEpPeC, HANPABJICHHBIH Ha
OCO3HAHHBIH BBIOOP COOTBeTCTBYWOUIEH Npodeccur W NMPOAOJLKeHHE OMOJIOTHYeCKOro
00pa30BaHUs B OPraHU3ANUAX CPeAHero NpogeccuoHaJIbHOI0 U BhICIIEro 00pa3oBaHusl.
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10 KJIACC
Ne HaumenoBanue tem |[KOJHYECTBO OcHOBHEBIE BHIBI 1eITEJILHOCTH
n/n 4acoB IIporpaMMHuoOe coaep:Kanue

y4eO0HOro npeamera

o0yyarommxcs

1 [Tema «buoJiorusi Kak HAYKa»

1.1 |Buosorus kak 1

KOMILJIEKCHAs1 HAyKa
H KaK 9acTh
COBPEMEHHOT0
odmIecTBa

CoBpeMeHHast OMOJIOTHS - KOMILJIEKCHASA
Hayka. KpaTkas ncropusi pa3sBuTus
Omnosiornu. buosiornyeckne HAyKu
H3y4aeMmblie MMM NPOOIEMBI.
@yHaaMeHTATbHbBIC, IPUKJIATHbIC U
MOUCKOBbIC HAYYHBbIC HCCJIEI0BAHUS

B OMOJIOTHH.

3HayeHnue Omos10oruu B GopMUPOBAHUM
COBPEMEHHOI eCTeCTBEHHO-HAY4YHOMH
kapTuHbl Mupa. IIpogeccun, cBsa3aHHbIe
¢ Onostorueii. 3HaueHue OMOJIOTHH B
NPAKTHYeCKOH 1eATeJIbHOCTH YeJI0BeKa:
MeqUINHEe, CeJIbCKOM X0351iicTBe,
MPOMBIIIJICHHOCTH, OXPaHe NPUPOABI.
JleMOHCTpaL MU

IlopTpersi: Apucroress, Teogppacr,

K. JIunnei, K.b. Jlamapk, Y. /lapBuH,
Y. T'apseii, I'. MenaeJn,

B.!. Bepuaackuii, U.I1. I1aBJios,

PackpbIBaTh cofep;kaHue TEPMUHOB H
MOHATHI: HAYYHOEe MHUPOBO33pPeHHeE,
HAy4YHas KADTHHA MHPa, HAYYHBII MeTo/,
TUIO0Te3a, TEOPHUsl, METOAbI
HCCJIeJOBaHUs.

XapakTepu3oBaTh OMOJIOTHIO KaK
KOMILJIEKCHYI0 HAYKY, €€ MeCTO M POJIb
CpeAu APYIMX eCTeCTBEHHbIX HAYK.
OueHuBaTh BKJIAJ 0TE4ECTBEHHBIX
YY€HBIX B pa3BUTHE OMOJIOTHH.
OueHuBaTh pojib OHOJIOTHYECKUX
OTKPBITHH M HCCJIEI0BAHUI B PAa3BUTHH
HAYKHU U IPAKTHYECKOH 1esiTeIbHOCTH
VIIO/ICH.

IlepeuncasaTs npogeccuu, CBI3aHHbIE C
COBpEeMEHHOM 0MoJI0THei.

[IpuBOANTH NPpUMEPBI NPAKTHYECKOTO
HCII0JIb30BAHNS 10CTHKEHN OHOJIOTHH B
MeJHLHHe, CeJIbCKOM X031l CTBe,

MPOMBIIIJICHHOCTH U OXPaHe NPHPO/bI
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N.U. MeunuxoB, H.A. BaBujios,

H.B. Tumogees-PecoBckui,

JI:k. Yorcon, ®. Kpuk, /I.K. beasies.
Tadaunbl 1 cxeMbl: «CBA3b OMOJIOTHH C
NpYyruMu HayKamm», «Cucrema
OMOJIOTHYeCKUX HAYK»

HTOro 4acos mo reme

1

2

Tema «/KuBble cucTeMbl M UX U3YyYCHHUE)

2.1

JKuBbIe cUCTEeMBbI M UX
CBOMCTBA

1

/KuBble cucreMbl Kak npeaMer
u3ydeHust 0uosoruu. CBoicTBa JKUBBIX

CUCTEM: €AHHCTBO XUMHUYIECCKOI'0

cocTaBa, TMCKPETHOCTDb U HEJTOCTHOCTD,

CJIOKHOCTDH U YIIOPAAOYCHHOCTH
CTPYKTYPbI, OTKPLITOCTD,

caMOOpraHu3auus,
CaMOBOCIIPOM3Be/IeHUE,
pa3IpakuMOCTh, U3MEHYUBOCTb,
POCT U pa3BUTHeE.

JleMOHCTpaLMHU
Taoanunl M cxeMbl: «OCHOBHBIE

PaCKpblBaTb coaecpkaHue TCPMHUHOB
U MOHATHH: JKUBasi cucrema, 3JIEMEHT,

MOJICUCTEMA, CTPYKTYPAa; OTKPBITOCTD,
BBICOKASI YIIOPS/I04YE€HHOCTb,

YIIPaBJIsieMOCTb, HEPAPXUYHOCTb.
XapakTepu3oBaTb CTPYKTYPY H

CBOMCTBA KMBBIX CHCTEM, OTJINYMS
XHMMHYECKOIro COCTaBa 00LEKTOB KHMBOM
W He;KUBOI MPUPOALI, 00IIIMIA MPUH U
KJIETOYHO OPraHu3aluu sKUBBIX

CHCTEM.
CpaBHUBATH 00MEHHBIE NPOLECCHI

NMPU3HAKH KU3HW», «buosornyeckune
cucTeMbl», «CBOMCTBA JKUBOM
MaTepumn»

B HEKMBOM U KUBOI PUpPoOJIE;
PAaCKpPbIBATH CMbICJI PeaKIMi
MeTa00IM3MaA.

OO0BSACHIATHL MeXaHU3MBbI
caMOperyJsiiiu ;KUBbIX CHCTEM
Pa3IM4YHOI0 HEPAPXHYECKOI0 YPOBHS;
PacKpbIBATh CYTh IPHUHIMIIOB
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MOJIOKUTEJIbHON U OTPULATEILHOM
00paTHOM CBS3H.

AHAJIU3UPOBATH CBOMCTBA
CaMOBOCIIPOU3BEACHHS, POCTA U
pPa3BUTHSI OPraHU3MOB

2.2

YpoBHeBast

Opranu3anus >KUBbIX
CUCTEM

YPOBHU OpraHM3aluu ;KUBBIX CUCTEM:
MOJICKYJISIPHBIN, KI1eTOYHbIH, TKAHEBbIH,
OPraHU3MeHHbIN, MONMYJISAUOHHO -
BH/I0BOI, JKOCUCTEMHDIM
(OuoreouneHoTu4eckuii), OuochepHbIi.
IIpouecchl, npoucxoasiue B ;KUBbIX
cucreMax. OCHOBHbIE IPU3HAKH KUBOTO.
/Ku3Hb kak popMa cyuiecTBOBaHUS
matepuu. Hayku, uzyuyamomme »kuBble
CHCTEeMbI HA PA3HBIX YPOBHSAX
opranusauuu. zy4yeHue ;KUBBIX CUCTEM.
MeToabl 0M0JI0THYECKO HAYKH.
Hao0sroneHue, n3amepeHue, IKCIEPUMEHT,
CHCTEeMATHU3AIUA, METAAHAJIU3.

[lonsiTHe 0 3aBUCMMOM ¥ HE3aBUCUMOM
nepemenHoi. IlnanupoBanue
skcnepuMenTa. [locranoBka u mpoBepka
runore3. Hynesas runoresa. IlonsaTue
BbIOOPKH U eé 10cTOBepHOCTh. Pa3dpoc B
Onosoruveckux naHubiX. Ouenka

PackpbiBaTh cojep:kaHne TEPMHUHOB U
MOHSATUII: 00MEH BellecTB U
npeBpalieHue IHEePrum,
CaMOBOCIIPOM3Be/IeHHeE,
camMoperyJisiuus, pa3BUTHe, ’KU3Hb,
HAY4YHbI (aKT, HAYYHBII METON,
npoodJieMa, runoTe3a, TeOPUs, NPaBUJIO,
3aKOH.

[lepeuncjasaTh NPU3HAKH KUBOTO.
XapakTepu3oBaTh OCHOBHbIE YPOBHU
OPraHM3alH )KUBBIX CHCTEM U METObI
0MOJIOTHYeCKUX UCCJIeI0BAHUIA.
OnncbiBaTh 0COO0EHHOCTH, XapAKTEPHbIE
NJIS1 KA2K10T0 YPOBHSA

OpPraHu3alnuu KUBOI0.

HasbiBaTh HAYKH, H3y4Yalolle sKuBble
CHCTEeMbI HA PA3HBIX YPOBHSAX
OpraHu3anmu.

CpaBHUBATH MeXK1y C000MH KUBBIE
CHCTEeMBbI Pa3HbIX YPOBHEI OpraHu3amun
U MPOUCXOAAIINE B HUX

npouecchl.
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TOCTOBEPHOCTH MOJIy4eHHBIX
pe3yabTaToB. [IpUYnHBI HCKaKeHUs
pe3yabTaToB dkcnepuMenTa. [lonsitue
CTATHCTUYECKOI0 TecTa.

JleMOHCTpaL MU

Tabauubl U cxeMbl: «YPOBHHU
OpraHu3aluyu ;KUBOW NPHPOABI»,
«CTpoeHHe ;KUBOTHOM KJICTKH,

«TkaHu :KUBOTHBIX», «CHCTEMBbI OPraHOB
4eJ10BeYeCKOro0 OPraHu3sMay,
«buoreouenosy», «buocdepa»,

«MeToabl M3yYEeHHSI )KUBOU MPUPOABD).
Oo6opynoBanue: jadbopaTopHoe
o0opynoBaHue 1Jis1 IPOBEACHUS
HA0JII0IeHu i, U3MepPeHHUid,
IKCIIEPHMMEHTOB.

IIpakTHyeckas padora «Mcnoiab3oBanue
Pa3JIMYHBIX METOAOB NP U3yYECHUH
"KMBBIX CHCTEM).

I[loxka3pIBaTH POJIb FHIIOTE3 U TEOPUH B
(GopMupoBaHUU eCTECTBEHHOHAYYHOM
KAPTHHBI MHpa

HTOro 4acos 1mo reme

3

Tema «buoJIOTHA KJIETKHA

»

3.1

HcTopust OTKPBITHSA U
N3y4YeHUs KICTKH.
Kiierounas reopust

KiieTka - cTpyKTYpHO - pyHKIIMOHAJIbHASA
eMHULA )KUBOro. Mcropusi oTKpbITHS
KJICTKH.

Paborel P. I'yka, A. JleBenryka.
Kuierounas reopus (T. llIBanH,

M. lneiinen, P. BupxoB). OcHOBHbIE

PackpbiBaTh cojep:xkaHie TEPMHHOB U
MOHSATHI: KJIEeTKAa, OPraHe/lIbl,
JYKAPUOTHI, MPOKAPUOTHI, BUPYChI,
HUTOJIOTHS (KJIETOYHAasi 0M0JI0THA),
KJIETOYHAS TEOPHUS.
XapakTepu3oBaTh OCHOBHbIE ITAIbI
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MOJIOKEHUS COBPEMEHHOM KJICTOYHOMI
TEOPHUH.

JlemoHCcTpanuu

IlopTpertni: P. I'yk, A. JleBenryk, T.
lIBaun, M. llliaeiigen, P. Bupxos, K.
M. Bbap.

OO6opynoBaHue: CBeTOBOII MUKPOCKOIT;
MHUKPONPpeNnapaThbl PAaCTUTEIbHBIX,
"KMBOTHBIX H 0aKTEPUAIbHBIX KJIETOK

Pa3BUTHUS IIUTOJOTHN KAK HAYKH U €€
o(popMiIeHHE B KJIETOYHYI0 OMOJIOTHIO.
[loka3bIBaTh BKJIAJ] YUYEHBIX-0MO0JIOTOB B
H3yuyeHHe KJIeTOYHOr0 CTPOEHUs
OPraHu3MoOB.

[lepeuncjiATH OCHOBHBIE MOJ0KEHHUS
KJICETOYHOM TeOpuH, 00bSCHATH €€ poJib B
(popMupoBaHUM eCTECTBEHHOHAYYHOM
KAPTHHBI MUpPA.

I[IpuBOAMTH 10KA3ATEJHCTBA POJACTBA
OPraHu3MoB

C MCMO0JIb30BaAHHUEM MOJIOKEHU I
KJIETOYHO! TeOpUHu

3.2

MeToabl MOJIEKYJISPHOM
M KJIETOYHOI 0MO0JI0TruH

MeToabl MOJIEKYJISPHOM U KJIETOYHOU
0MOJI0TUN: MUKPOCKOIIUS,
xpomaTtorpadus, dekrpodopes, meTox
MeUYeHbIX aTOMOB, JU(pPepeHIHATbHOE
HeHTPU(yrupoBaHue, KyJbTUBHPOBAHNE
KJICTOK.

U3yuenue (huxcupo8aHHbIX K1emox.
JJIeKTPOHHASI MUKPOCKOIHUS.
Kondghoxanvnas muxkpockonus. Bumanvroe
(npudicuzneHHoe) uzyuenue

KJ1eMOK.

JleMoHCcTpanuu

PackpbiBaTh cojep:xkaHie TEPMHHOB U
MOHATHI: MUKPOCKOIIUPOBAaHME,
MPUTOTOBJICHUE CPE30B,
nudPepeHuanbHOE OKpalIMBaHUE,
xpomaTtorpadus, snexrpodopes, merox
MeUYeHbIX ATOMOB, IEHTPU(PYTrupoBaHue,
MeTO/ KYJbTYPbl KJI€TOK U TKaAHEH, MeTO]
pexomOuHaHTHBIX J|HK.
XapakTepu3oBaTh OCHOBHbIE METO/IbI
H3y4eHMsl )KUBOI MPUPO/BI.

['oTOBUTH BpeMeHHbIe MUKPOIIpenaparhl,

paccMaTpuBaTh MX
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Taboauubl u cxembl: «CBeTOBOM
MHKPOCKOIDY, «JIeKTPOHHbIN
MHKPOCKOI», «McTopus pa3BuTus
MeTO010B MUKpockonum». Ob6opynoBanue:
CBETOBOM MUKPOCKOII; MUKPOIIPENapaThl
PACTUTEIbHBIX, })KHBOTHBIX U
O0akTepuaJbHBIX KJeToK. [IpakTHyeckasn
padora «A3yyeHue MeTOA0B KJICTOYHOM
Oonosiorum (xpomarorpadus,
nJjiekTpodopes, TupPpepeHHAIBbHOE
nenrpudyruposanue, [1L[P)»

B CBETOBOM MHUKPOCKOII X1 1€J1aTh

onucaHme.
OO0BbACHATD U cO0JII0AATH IPABUIIA
TeXHNKH MHUKPOCKONIMPOBAHUS

HTOro 4acos 1mo reme 2

4

Tema «XuMHUYeCKast OPraHU3aANUs KICTKN»

4.1

XMMHYECKHii cOCTaB 2
KJIeTKH. Boga n
MUHEpPaJIbHbIE
BelleCTBA

XuMHYECKHH COCTaB KJIeTKH. Makpo-,
MHKPO- H YJIbTPAMHKPO3JIEMEHTHI.
Boaa u eé poJsib Kak pacTBOpHUTEJIA,
peareHra, yyacrue

B CTPYKTYPUPOBAHHH KJIETKH,
Teroperyasiuuu. MuHepajbHbIe
BellecTBa KJIETKHU, UX O0MO0JIOrTHYecKast
poJib. Po1b KATHOHOB 1 AHMOHOB

B KJIETKe.

JleMoHCTpauMu

JInarpammbl: «Pacnpenesienue
XHUMHYECKHUX )JIEMEHTOB B HE:KUBOM
npupone», «Pacnpenenenue

PackpbiBaTh cojep:kaHne TEPMHUHOB U
MOHSATHI: 3JIEMEHTbI-0MOTeHbI, TUII0JIb,
BOJOPOIHAS CBSA3b, THAPOPUIBHOCTD,
ruApo¢GoOHOCTh, TYProp, MUHEpPaIbHbIE
BellecTBa, Oy epHble CHCTEMbl, AHUOHBI,
KATHOHBI.

IlepeuncassTe 0COOEHHOCTH
XUMHYECKOI0 COCTABA KJIETKH.
PasziuyaTs Makpo-, MUKPO- ¥
YJIbTPAMHUKPO3JIEMEHTbI, BXOISIINE

B COCTAaB KUBOI0 U UX POJIb

B OpraHusMe.

XapakTepu3oBaTb CTPOCHUE U CBOMCTBA
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XUMHUYECKUX DJIEMEHTOB B JKMBOM
[IPUPOICH.

Ta6muie! u cxembl: «lleproanueckas
Ta0JIMIIa XUMUUECKUX DJICMEHTOBY,
«CTpoeHne MoJIeKyJbl BOAb», «BerecTsa B
COCTaBE OPTaHU3MOB

BOJIbI; OOBSCHSATH IIPUIHHBI €€ 0COOBIX
CBOWCTB M PyHKIIMH B Ki1eTke. [loka3piBaTh
POJIb KATHOHOB Y aHMOHOB B 00€CIICYCHUN
MPOIIECCOB YKU3HEICATEIIBHOCTH
(ocMoperymsius, co31aHue MeEMOpPaHHOTO
MOTEHI[MANa, PETYISIIUs pad0ThI OEJIKOB),
PaboThl OyPEPHBIX CUCTEM.

Y cTaHaBIMBATh B3aUMOCBSI3b CTPOCHUS U
(GYHKIIUY HEOPTAaHHMYECKHUX BEIIECTB
KIICTKH

4.2

Oprannueckue

BEILIECTBA KJIETKH -
Oenku

OpFaHI/IHCCKHC BEIICCTBA KICTKH.

buonornueckue noaumepsl. benku.
AMUHOKHCIIOTHBIM COCTaB OEJIKOB.
CTpyKTYphl OEJIKOBOU MOJIEKYJIBI.
[lepBuuHas cTpykTypa Oenka,
nenTUAHAs CBs3b. BropuuHas,
TpeTHYHAas, YeTBEPTUYHAS CTPYKTYPBI.
Jlenarypanus. CBoiicTBa OEIKOB.

Knaccudukarus 6en1KoB.
buonorudeckre GyHKIIUU OCITKOB.

[ Ipuonwi.
JleMoHCTpaL MK
[Toptper: JI. I[TosmHr.

PackpbIBaTh COIEpKaHUE TEPMUHOB U

MOHSATHUN: MOHOMEPHI, TOJTUMEPHI, OETOK
(mpoTeuH), MeNTHI, AMUHOKHUCIIOTA,
MENTU/IHAS CBSI3b, MOJUIICTITH/I,
neHaTypalus, peHaTypanus,
rI100ysapHbIe U GUOPHILIAPHBIE OCNIKH,
MIPUOHBI.

XapakTepu30BaTh OCIKH, UX

CTPYKTYPHYIO OpTaHM3alUI0 U () YHKIIUH
(cTpyKTypHasi, SHEpPreTHIeCKasi,

CUTHaJIbHAs!, pEryIsTOpHas,
nBUTaTENbHAS, 3alUTHAS,
dbepMeHTaTUBHAS).

Ta6muie! u cxembl: «CTpoeHUE

Ha3biBaTh XUMMUYECKHE OCHOBBI

MOJIEKYJIbI Oenkay, «CTpYKTYpbl

OEJIKOBON MOJIEKYIIbI».

dbopMUpOBaHUS CTPYKTYp O€IKOBOM

MOJICKYJIBI.
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O0OopynoBanue: XumMH4YecKasi MoCyaa U
o0opyaoBaHue.

JIabopaTopHas padora «O0HapyKeHue
0eJIKOB C MOMOIIbI0 Ka4eCTBEeHHbIX

IIpuBoauTL NpUMepbI PUOPHIIAPHBIX,
rJ100yJISIPHBIX 0€JIKOB.

BbINoJHATH KayeCcTBEHHbIE PeaKIui HA
oOHapy:keHHe 0€IKOB B KJIeTKe;

peaKuuiin 00bSCHATH NMOJYy4YCeHHbIC Pe3yJIbTAThI
4.3 Opranuveckue YriaeBoabl. MoHOCaxapuabl, TUCAXapHUabI,
BelIeCTBA KJIICTKHU - O0JIUTOCAXAPUABI M ITOJIUCAXAPU/IbI. PaCKpblBaTb coJep:KaHue TEPMHHOB U
YIJI€BOAbI OO0mmii n1aH crpoeHust U (pU3NKo- NOHSAITHIA: YIJIeBOAbI, MOHOCAXAPH/IbI,
XHMHYeCKHe CBOMCTBA yIJIeBOH0B. MUcaXapUabl, 0JTHT0CAXaAPHU/IbI,
buoJsiornyeckue pyHKUMH yrjieBo10B. MOJIMCAXaPHU/IbI, [JII0K03a, pud03a,
JleMOHCTpaAHH ne30Kcupudo3a, 1aKT03a, MAJIbLTO34,
Taoaunb! u cxembl: «CTpoeHune caxapo3a, KpaxmaJ, IJIMKOIeH,
MOJIEKYJ YIJIEBOAOB» 1 eJIJT10J103A.
KiuaccuduuupoBarthb yrieBoasl mo
CTPOEHUIO U MEePEeUYUCTATh UX (PYHKIMH.
[IpuBOAMTH NPpUMeEPHI PA3JIUYHBIX
YIJ1eBOA0B (MOHOCAXapHU/I0B,
MHUCAXAPU/IOB, 0JIUTOCAXAPU/IOB,
MOJIUCAXAPHI0B)
4.4 |Opranuueckue JInnuasl. F'uapopunbHo-ruapododubie  [PackpbiBaTh cofepikaHue TEPMUHOB U

BelIIECTBA KJIICTKHU -
JIMITH/IBI

cBoiicTtBa. Kinaccupukanus sunuaos.
Tpurauuepuasl, pochoannuabl, BOCKH,
crepouanl. buonornyeckune pyHkuuu
unuaoB. O0uMe cBoOMCTBA
0MOJIOrNYeCKUX MeMOpPaH - TEKY4eCTb,
CIMOCOOHOCTH K CAMO3aMBbIKAHUIO,

MOJIyIPOHNIAEMOCTh.

MOHATHIA: JIMNIUAbI, TPUTJINIEPH/IBI,
pochoannuabl, BOCKH, CTEPOU/IbI,
JINTIONPOTENHbI, TTTHKOJIUIIHNBI.
KiaaccuuumupoBath Junuabl mo
CTPOEHHIO; XapPaKTePU30BaTh UX (PYHKIUH
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JlemoHCcTpanuu
Tadoaunubl u cxembl: «CTpoeHre MOJIEKYJT
JINTIHA0B

4.5

Hyk/1euHOBbIe KMCIOTHI.
Crtpoenue n GpyHKIIUA
JIHK, PHK, AT®

Hyxnennosbie kuciaorsl. IHK n PHK.
CTpoeHHe HYKJIEHHOBBIX KHCJIOT.
Hyxieoruasl. [IpuHumn
KoMILIeMeHTapHOCTH. [IpaBuio
Yapraddga. Crpykrypa IHK - nBoitnas
cnupajb. MecToOHAX0XKACHUE H
ononorunyeckue pynkuuu JTHK. Buabt
PHK. ®yukunuu PHK B kierke.
Crpoenue moJiexky.ibl AT®.
Maxkpodpruyeckue cBsi3u B MOJIEKYJIe
AT®. buosornvyeckue pynxkuuu ATD.
BoccraHnoB/IeHHBIE IEPEHOCYHKH, UX
(pyukuum B KIeTke. [pyeue
HyKkaeozuompugocghamol (HTD).
CexBennpoBanue IHK. Memoouw:
CCHOMUKU, MPAHCKPUNIMOMUKLU,
1POMeoOMUKU.

/leMoHCcTpanun

[HopTpersi: Ix. Yorcon, ®@. Kpuk,

M. Yuiakunc, P. ®pankiaun, ®. Cinrep,
C. IlIpy3uHnep.

Taoauub! u cxembl: «HykiaenHoBbIE
KHCJI0TbD, «CTpOeHHe MOJIEKYJIbI
ATD».

PackpbiBaTh coaepxanne TePMUHOB U
MOHATHIA: 1e30KCHUPUOOHYKICHHOBAS
kucaora (JHK), pudonykiaenHoBas
kncjaora (PHK), nykieorna, HyK/1€o3u,
a30THUCTbIe OCHOBAHMS, A/ICHUH, TYaHHH,
NUTO3MH, TAMUH, YPALWJI,
KOMILJIEMEHTAPHbIC OCHOBAHMS,
aneHosunrpudocpar (ATD),
MaKpo3pruyeckasi CBsi3b,
CeKBEHUPOBaHNE, TeHOMMKA,
TPAHCKPHUIITOMHMKA, IPOTEOMUKA.
XapakTepu3oBaTh, ONNUCHIBATH U
cXeMaTH4eCKH U300pakaTh CTPOEHUE
HykJjeoruaa JTHK u nBoitHoi cnupaaun
JIHK, cekBenupoBanue /IHK.
OnuceiBath npouecc permnkanuu JJHK
B KJIeTKe U Ha3bIBAaTh €ro
OmoJiorn4ecKoe 3HaUYeHue.
Xapakrepuszosarb ¢pynkuuu JHK.
Pasinuath cTpykTypy M pynkuun PHK.
OnncbiBaTh NpoNecc TPAHCKPHUIIIIMH.
CpaBHMBATH HYKJEHHOBbIE KHCJIOTbHI
(IHK u PHK).

XapakTepu3oBaTh 0COGEHHOCTH
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OO6opynoBaHue: XUMHYeCKasi MOCcyaa u
o0opyaoBaHue.

JlaGoparopnas pabora «MccaenoBanue
HYKJIEHHOBBIX KHCJIOT, BbIIEJIEHHBIX U3
KJIETOK Pa3JIMIHbIX

crpoeHuss U QyHKuuu ATD.
DopmMyIMPOBATH U 00bACHATH PUHIIUAI
KOMILIEMEHTAPHOCTH M MPABHUJIO

Uapragda

OPraHU3MOB)
4.6 Meroapt  crpykTypHOIi 1 CrpykrypHas OnoJsiorusi: OuoxumMudeckue PackpreiBaTh cofiepkaHue TEPMHUHOB U
oMoJIornu 1 Onou3nyecKkue HCCIeI0BAHUS COCTABA [IOHATHII: MOJeJINPOBaHHue,
M MPOCTPAHCTBEHHOMN CTPYKTYPbI KOMIILIOTEPHbIN JU3aiiH.
ouomounekyJ. Mooenuposanue cmpykmypeol |IlepeducyiiTh nepcneKTUBHbIE
U QYyHKYULl OUOMONEKYN U UX KOMNAEKCO8.  [HATIPABJIEHUS] HAYYHBIX UCCJIeJOBAHUI B
KomnviomepHulil Ousaiin u opeanudeckuti  |CTPYKTYPHOI OMO0JIOTHH, PACKPBIBATH UX
cunmes OUOMONEKY U UX HENPUPOOHBIX 3HaYeHHe JJIs1 MeUIMHbI U
anano2os ceJIbCKOIr0 X03s1icTBA
HToro yacos no reme 10

5

Tema «CtpoeHue U PYHKIIMH KIETKI

5.1

THunbl KJIETOK.
IIpoxkapuoTnyeckas
KJIeTKA

1

THunbI KJIETOK: 3yKAPHOTHYECKASA U
npoxkapuotruyeckasi. CTpyKTypHO-
(pyHKIIHOHAIbHBIE 00PAa30BaHUS

KJICTKH.

CTpoeHHe NPOKAPHOTHYECKOM KJICTKH.
KiieTouHasi creHKka OakTepuil U apxeii.
Oco0eHHOCTH CTPOEHHS reTepoOTPOPHON U

aBTOTPO(PHOM

PackpbiBaTh coaepkaHue TEPMUHOB U
MOHATHI: IPOKAPHUOTHYECKAN KJIETKA,
KJIETOYHAs CTEHKAa, MyPeHH,
(porocuHTeTHUECCKHE MEeMOPaHBI,
(daaresun.

XapakTepuzoBars (popMy U pasMepsbl
MPOKAPHOTHYECKHUX KJIETOK; QyHKIMHU

ITCHETUYIECCKOIO anmapara NpoxKapuoT.
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MPOKAPHOTHYECKHUX KJIETOK. MecTo 1
POJIb IPOKAPHOT B OMOLIEHO3AX.
J/leMmoHCTpaumn

Taoaunb u cxembl: «CTpoeHne
HYKAPUOTHYECKOH KiIeTKW», «CTpoeHune
MPOKAPUOTUYECKOH KJIETKU»

OnnceiBaThH NMpomecc cCnopoodpazoBaHus,
0TMe4YaTh ero 3Ha4eHue Il BbIIKMBAHUS
O0akTepuil NpU yXyALIEHUH YCIOBHH
CylIeCTBOBAHUS.

OnucehiBaTh pa3MHOKEeHHE IPOKAPHOT.
OueHnBaTh MeCTO H POJIb IPOKAPUOT B
OMoLeHo3ax

5.2

Ctpoenne
HYKAPUOTUYECKOM
KJICTKH.
IloBepXHOCTHBIN
annapart KJIeTKH

Crtpoenne n QyHKIMOHMPOBAHHE
DYKAPHMOTHYECKON KJIETKH.
[L1a3maTnyeckass MeMOpaHa
(1asmasiemma). CTpykTypa
JIa3MaTHYeCKOil MeMOpaHBbI.
Tpancnopr BemecTs yepes
JIa3MaTHYECKYI0 MeMOpaHy: NaCCUBHBIN
(mnd¢ysus, odneryénnas nuddysusn),
AKTHUBHBIN (MIePBUYHBIN U BTOPUYHBIN
AKTUBHBIN TPAHCIIOPT).
ITosrynpoHunaeMmocTb MeMOpaHBbI.
PaGora HaTpuii-Ka1MeBOro Hacoca.
IJHI0UHMTO3: MMHOUNTO3, parounTos.
Ix30umTo3. Kitetounas crenka.
CTpykTypa M PyHKIMHU KJIETOYHOM
CTEeHKH pacTeHuid, I pudoB.
JleMoHCTpauMu

Taoaunb u cxembl: «CTpoeHune

HYKAPUOTHYECKOH KJIeTKN», «CTpoeHune

PackpbiBaTh coaep:xaHue TEPMHUHOB U
MOHATHI: IUIa3MaTH4YecKass MeMOpaHa
(mIazMajieMmma), sKHJIKOCTHO-MO3auYHAas
Mo/1eJ1b, MeMOpPaHHbIe 0eJIKU
(nepudepuyeckue, MHTErpaJIbHbIE),
TJINKOKAJIUKC, Tu(pPy3us, ocMoc,
AKTUBHBIN TPAHCIIOPT, SHAOLMTO3,
(¢arouuTo3, NUHOUMUTO3, IK3OLHUTO3,
KJIETOYHAS CTEHKA, IJ1a3M0/1eCMbl,
CUMILIACT.

XapakTepu3oBaTh 0COOCHHOCTH CTPOCHHUSA
U (PYHKIMHU IYKAPHUOTHYECKON KJICTKH;
TPAHCIOPT BelleCTB Yepe3
MJIa3MAaTHYECKYI0 MeMOpaHy: NacCHBHBII
W AKTHUBHBIN TPAHCNIOPT; padoTy 0eJIKOB-
KaHAJIO0B; padoTy HATPHUIi-KAJTHEBOI0
HACOCA; CTPYKTYPY M PYHKIUM KIETOYHOH

CTEeHKH PaCcTeHHd U TPHOOB
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"KMBOTHOH KjIeTKN», «CTpoenune
PACTUTEJIbHOM KJICTKH.
OO6opynoBaHue: CBETOBOIl MUKPOCKOIT;
MHMKPOINpenaparbl paCTUTEIbHBIX,
"KMBOTHBIX KJIECTOK.

[IpakTuueckas pabota

«H3yyeHue CBOMCTB KJIETOYHOMI
MeMOpaHbD)

5.3

[{uTomiazma u eé
OPraHouabI

[uTomnazma. lluro3ouas. Liutockeser.
J/{BHKeHHEe HUTOMIA3Mbl. Opranounabl
KJIeTKH. O1HOMeMOpaHHbIC OPraHOU/BI
KJIETKH: JHI0IIA3MATHYEeCKasl CeTh
(AIIC), anmapart I' 0s1baKH, JIM30COMBI, HX
cTpoenue U pynkuuu. Bzanmocsssb
0JHOMEMOPAHHBIX OPraHONA0B KJIETKH.
CTpoeHue rpaHyJIAPHOIO PeTHKYJIyMa.
Mexanuzm nanpagnenus o6eaixos ¢ JIIC.
CuHTe3 pacTBOPpUMBIX 0e1koB. CHHTE3
KJIETOYHbIX MeMOpaH. ['nagkuii
(arpanyasipHbIii) SJHAOIIA3MATHYECKHU I
peTukyjayM. CekpeTopHasi pyHKIUA
annapara loabaxu. Moougurayus 6enxkos
6 annapame I onvoocu. Copmuposka 6eikos
6 annapame [ onvoxcu. Tpancnopt
BeLIECTB B KieTKe. Bakyoun
pacTuTeNbHbIX KJIeTOK. KileToOUHBbIH COK.

Typrop.

PackpbiBaTh coaepxanne TEPMUHOB U
MOHATHIi: HUTOIIA3MAa, HUTO030.1b,
HUTOCKeJIeT, KOMIIAPTMEHTHI,
OPraHoOMAbl, JHAOIJIA3MATHYECKAs CeTh
(IIIC), anmapat I'onbaKu, JIM30COMBI,
BaKYO0J/Ib, pUOOCOMBI, ABTOJIH3,
Be3HKYJISIPHbIN TPAHCIOPT,
MEePOKCUCOMBI, KJIETOYHBbIN COK, TYProp,
MHUTOXOHAPHH, KPUCTHI, IVIACTH/IbI,
XPOMOILIACTHI, JICHKOIJIACTDI,
XJIOPOILIACTBI, CTPOMA, TPaHbI,
THJIAKOW/L, JIaMeJla.

XapakTepu3oBaTh HUTOIIAZMY
DYKAPUOTUYECKOM KJICTKHM;
KJIACCU(PUUHMPOBATH OPraHOMAbI B
3aBHCHMOCTH OT 0COOEHHOCTEel uX
cTpoeHusi (0OAHOMeMOpaHHbIE,
nByMeMOpaHHbIe, HeMeMOpaHHbIe);

ONMUCHIBATH (PYHKIMHU KAKI0T0
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ITonyaBTOHOMHBIEC OPraHOMIBI KIETKH:
MHUTOXOHAPHUH, IVIACTUABI.
IIpoucxooicoenue mumoxornoputl u
naacmuo. Cumouozcenes (K.C.
Mepeoickosckuii, JI. Mapeynuc). CTpoenune
U PyHKIIMA MUTOXOHAPHUH U TJIACTHL.
IlepBruHbIe, BTOPUYHBbIC U CJI0KHbIE
IJ12CTUABI (POTOCUHTE3UPYOILIUX
3yKapHuoT. XJIOPOILIACTHI,
XPOMOILIACTHI, JICHKOIIACTHI BBICHINX
pactenuii. /leMoHcTpauuu

Hoprpersl: K. C. MepeKkKoBCKHi,

JI. MapryJmuc.

Tabauusbl u cxembl: «CTpoeHue

JYKAPHOTHYECKOI KJIeTKW», «CTpoeHne
JKMBOTHOM KJIeTKW», «CTpoeHune
pacTuTe/bHON KiIeTKn», «CTpoeHune
MUTOXOHAPHID).

Oob6opynoBaHue: CBeTOBO MUKPOCKOIL;
MHUKPOIPenapaTbl pACTHUTEJIbHBIX,
JKMBOTHBIX KJIETOK.

IIpakTuyeckas padora «M3yuenue
JABMKEHNSI UTOIJIA3MBI B
PACTUTEBLHBIX KJIETKAX».
JlaboparopHnasi padora «UccaenoBanmue
IJIa3MOJIM3a OPraHOM/IA B KJIeTKe.

OO0BbACHATH COOBLITHS, CBSI3AHHBIE C
BHYTPHUKJIETOYHBIM NMUILIEBAPEHHEM, €0
3HAYEeHMeE JJIs OPraHu3Ma.

OTMeuaTh 3HAYEHHE IUTOCKEIETA;
XapaKTepUu30BaTh €ro 3J1eMeHTbI
(MUKpPOTPY0OUYKH, MUKPOG(HUIAMEHTHI,
NMPOMEKYTOYHbIE (PUITaAMEHTBI), HX POJb
B JKH3HEeATEJIbHOCTH KJIETOK U TKaHel
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1 ACIIa3MO0JIn3a B PaCTUTECJBHBIX

KJIETKAX)
5.4 HememOpaHHbIe PackpbiBaTh cojep:xkaHle TEPMHUHOB U
OPraHoMAbI KJII€TKH HeMEMﬁpaHHLle OpraHouabl KJI€TKHA MOHATHIL: pHﬁOCOMa, moJaucoma,
Ctpoenue u GyHKIHH HEMEMOPaAHHBIX MHUKPOTPYOOUYKH, TYOYJIMH, KJIETOYHbII
OpPraHoOMI0B KJIeTKH. PHGOCOMBIL. LEHTP (LeHTPocoMa), HEHTPHOJIH,
[ Ipomedsicymounvle ghunamermui. HeHTpocepa, JKryTHKH, PECHUYIKH,
MukpopuiiameHTbl. Akmunosgole 0azajbHOe TeJIbIle.
muxpoguramenmor. MblllledHble KIETKH. |[XAPAKTEPHU30BATh HeMeMOpaHHbIe
AKMUHOBbIE KOMNOHEHMbL OPraHouAbI KJIETKH, UX CTPOCHUE U
HEeMbIUEYHBIX KIIEMOK. byHkuuu
Muxporpy0ouku. KieTo4uHbIi HeHTp.
CTpoeHue U IBHKEHHE KTYTUKOB M
pecHu4ek. MUKpPOTPYOOUKH
uuToriasmel. LlenTpuoas. benku,
accoyuuposanHvle ¢ MUKpODUIAMEHMAMU U
mukpompyboukamu. Momopnvie benxu.
JlemoHCTpanun
Taboauusbl u cxembl: «CTpoeHue
"KUBOTHO KJIeTKW», «CTpoeHune
PACTUTEJIbHOU KJICTKH»
9.5

Crtpoenne u GpyHKUMH
siApa

Anpo. Obos10uKa s1Apa, XPOMATHH,
KapHOoILIa3Ma, AAPBIIIKH, UX CTPOCHHUE H
¢ynxuun. SAnepHblii 0eJ1KOBBII MaTPHUKC.
IIpocTpaHCcTBEeHHOE pPacHoI0KeHne

XpPOMOCOM B HHTep¢a3HOM sijape.

PackpbiBaTh cojep:kaHue TEPMUHOB U
MOHSITHIA: SIAPO, siepHas 000/109Ka,
si/lepHbIE MOPbI, HYKJIEOIIa3Ma
(kapuomniazma), reHOM, XpOMATHH,
HYXPOMATHH, FeTepOXPOMATHH,
SIPBIIIKO, XPOMOCOMBI, IIEHTPOMePA,
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DyXpoMamuH u 2emepoxpoMamun.
besxkn XxpoMaTuHa - THCTOHBI.
J[unamuka s0epHotl 000104KU 8 MUmMO3e.
Aoepnuiti mparncnopm. Kiierounble
BKJIIOYEHHSI.

/leMoHCTpanuu

Taoauubl u cxemsbl: «Aapo»

KHHETOXO0P, KJI1eTOYHbIe BKIKYeHHS.
XapakTepu3oBaTh KJIeTOYHOE SIAPO KaK
LEeHTP yNnpaBJieHUs!

PKH3HEIeATeTIbHOCThIO KIIETKH;
reHeTHYeCKHUil annapar KJeTOK IyKapHorT,
CTpoeHue U (PYHKIHH XPOMOCOM.
OnuchIBaTh CTPYKTYPHI SAPa U UX
B3aMMOCBS3b C OPraHOMIAMH
HUTONIA3MBbI

5.6.

CpaBHUTeJIbHAS
XapaKTePHCTHKA
KJIETOK YKAPUOT

CpaBHUTe/IbHAS XapPAKTEPUCTUKA KJIETOK
DYKApPHOT (PACTUTEIbHOM, ;)KUBOTHOM,
rpuOHON).

JleMOHCTpauuu

Taoaunbl u cxembl: «CTpoeHune
HYKAPHOTHYECKON KIETKH,

«CTpoeHHe :KUBOTHOM KJIETKW,
«CTpoeHHEe PACTUTEIbHON KICTKI».
O06opynoBaHuE: CBETOBOII MUKPOCKOIT;
MHUKPONpenapaThbl pAaCTUTEIbHBIX,
"KHBOTHBIX KJIETOK.

JlaGopatopnas pabota

«3yueHue CTPOEHUs KJIETOK Pa3IHYHbIX
OPraHu3MOB»

XapakTepu3oBaTh TUIHI KIETOK
IYKAPUOT: PACTUTE/IbHAS, ’KUBOTHA,
rpudHas.

CpaBHUBATH Me:K1y c000H CTPOEeHUE 1
AKUSHECACATEC/IBHOCTD 3YKAPUOTUIECCKUX
KJIETOK U POJIb POKAPHOT B OMOIIeH03aX

N TOro 4acos 1o remMe
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Tema «O0MeH BEIIECCTB U NIPEBPAINCHUE JHEPI'UHA B KICTKE»

6.1

OO0MeEH BelecTs -
MeTAa00JIU3M

3

ACCHMWIAINS U JTUCCUMMJISIIUA - IBe
CTOPOHBI MeTabou3Ma. Tunsl oOMeHa
BelleCTB: aBTOTPO(HBbIN U
rerepoTpogHbIi. YyacTue KUCI0poAa B
00MeHHBIX Ipoueccax. JHepreTuyecKoe
o0ecreyeHue KJIeTKH: npeBpamenue AT
B 00MEHHBIX IPoLeccax.
@depMeHTATHBHBIN XapaKkTep peakuuii
KJIETOYHOr0 MeTadoim3ma. @epMeHTHl,
UX CTPOEHHE, CBOICTBA H MEXaHU3M
neiicreus. Kopepmenrnsl. OTiamnuns
(pepMEeHTOB 0T HEOPraHMYECKUX
KATAJIN3aTOPOB. beJIkn-akTuBATOPHI N
0eJIKM-UHTHONTOPBL. 3aBUCUMOCTH
CKOPOCTH (pepMEHTATUBHBIX PeaKUuil 0T
pa3an4HbIX GakTopoB. /lemoHcTpanuu
Taoauubl 4 cxeMbl: «DOTOCHHTE3Y,
«JHepreTu4ecKnii 00MeH»,

«buocunrte3 0eka», «CTpoeHue
(epMmenTa», «XeMOCHHTE3).
Oo0opynoBaHue: CBETOBOWH MUKPOCKOI;
00opyaoBaHue ISl MIPUTOTOBJIEHUS
MOCTOSIHHBIX H BPEMEHHBIX
MHKPOIIPEnapaTos.

PackpbiBaTh coaepxxanue TEPMHUHOB U
MOHATHII: 00MeH BellecTB (MeTad0JM3M),
acCMMMJIANUA (aHAD0JU3M), MU
IVIACTHYECKUI 00MeH, TUCCUMUJISUS
(kaTa00J1u3M), WJIH IHEPreTUYeCKH i
00MeH, aBTOTPO(bI, reTepoTpoPbI,
aHa’poObl, a3p0o0bI, (PpepMEHTHI,
AKTHBHBIN LEHTP, CyOCTPpATHAS
creu(PUIHOCTH, KOPEPMEHTHI, OeJIKH-
AKTHUBATOPHI M 0€JTKN-UHTUONUTOPHI.
[lepeuncjassTh 0COOEHHOCTH
IJIACTHYECKOT0 ¥ IHEPreTH4ecKoro
o0MeHa B KJIeTKe; YCTAHABJINBATH
B3aMMOCBSI3b MEKAY MJIACTHYECKUM U
YHEPreTH4ecKuM 0OMEHOM.

Pasinuyath TMIIBI 00MEHA BellecTB:
aBTOTPO(HBIH U reTepoTpPoPHbIi.
[loka3bIBaTh POJIb KHCJIOPOAA B
00MEHHBIX Ipoueccax.

CxemMaTH4ecKkH U300pakaTh CTPOeHHE
(¢epmenTa.

O1an4yath pepMeHThI 0T HEOPTAHUYECKUX
KATAJIU3aTOPOB M

onpeaeJsiTh UX POJib B

(GYyHKIIHOHUPOBAHUM KUBBIX CHCTEM,
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JlaGopatopnas pabora

«M3y4yeHne KaTAJIUTHYeCKON AaKTUBHOCTH
(epMeHTOB (Ha MpUMepe aMUJIa3bl HJIH
kaTaJa3bl)». JlabopaTropnas padota
«M3yuenue ¢pepMeHTATUBHOIO
pacienieHus NepoKcuIa Boaopoaa

B PACTHTEJbHBIX U )KUBOTHBIX KJIETKAX»

B POMBINJICHHOCTH, B Me/IUIIMHE,
B NOBCEJHEBHOM KU3HHU YejloBeKa.
CTaBUTB IKCNIEPUMEHT 10 BbISIBJIEHHIO
KATAJUTHYECKON AaKTHBHOCTH
NMepPoOKCUIA3bI, aMUJIa3bl, 00bSICHATH
MOJIy4YeHHbIEe Pe3yJabTaThI

6.2

ABTOTPOQHBIN THII
o0MeHa BelecTB.
DotocuHTE3

[lepBUYHBIN CMHTE3 OPraHUYeCKUX
BelleCTB B KiIeTke. ®OTOCHHTE3.
\AHOKCUCeHHbLI U OKCUSEHHDIU (POMOCUHMES
y 6axmepuil. Ceemocodbuparowjue nuemeHmul
U NUCMEHMbl PeAKYUOHHO20 YeHmPA.

PoJuib xJi0po1iacToB B mpouecce
¢porocunTesa. CBeroBasi M TeMHOBAasI
dha3bl. Pomoovixanue, C3-, C4- u CAM-
munvl pomocunmesa. IIpoRyKTUBHOCTH
¢porocunTesa.

Biusinue pa3jn4HbIX (paKTOPOB HA
CKOpPOCTh (pOTOCHHTE3A. 3HAYEHH e
(¢porocunTesa.

/leMoHCcTpanuu

IopTpersr: Ix. Ilpucrin,

K. A. Tumupsses.

Ta0auubl U cxeMbl: «DOoTOCHHTE3)»

PackpbiBaTh coaepxkanne TEPMUHOB U
noHATHii: porocunTes, pa3bl GPOTOCHHTE3A
(cBeToBasi, TeMHOBas1), GOTOIH3,
dbochopunuposanne, unkia KaaoBuHna,
HA/I®+ (mepeHocYnK BOAOPOaA).
XapakTepu3oBaTh IVIACTHYECKUIT 00MeH
KaK 3Tan 001ero o00MeHa BelllecTB;
coObIiTHs oTOCHHTE3a (peaKkuum
CBETOBOM ¥ TeMHOBOI1 ¢a3); poib
XJIOPOILIACTOB B npouecce (pOTOCHHTE3A.
BoIsIBASITH IPUYUHHO-CJIEICTBEHHbIE
CBSI3U MeJK/IY MOIJIOIeHHEeM COJTHEYHOM
YHEPruM XJ0PO(PUIIOM U CHHTE30M
MoJiekyJ AT®.

CpaBHUBATH UCXO/HbIE BellIECTBA,
KOHEYHbIEe MPOAYKTHI H YCJI0BHUSA
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NMPOTEKAHUSA PeaKIUil CBETOBOM U
TeMHOBOM (a3 poTocuHTe3A.
YCcTaHaBJIMBATH B3aUMOCBA3b MEXKAY
(porocuHTE30M U ABIXAHHEM; CBETOBOH U
TEMHOBOH peakuusiMmu GoTocuHTE3A.
OuenuBath 3HaYeHHe POTOCHHTE3A /I
PKM3HH Ha 3emuie

6.3 ABTOTPO(HBIA THII XemocuHTe3. PazHooOpa3ne opraHn3mMoB -
o0MeHa BelecTB. XeMOCHHTETHKOB: HUTPU(UIHMPYIOIIHE |[PacKpbIBaTh COAeP:KaAHNE TEPMHHOB H
XeMoCHHTE3 O0axkTepum, keje300aKTepuu, MOHATHI: XeMOCHHTE3.
cepoOaKTepuH, BOAOPOAHDbIE 0aKTEPUH. |OOBLACHUTHL CYIIHOCTH XEMOCHHTE34,
3Havenue PaCKpBIBATh €ro 3HAYeHue B Onocdepe.
XeMOCHHTe3A. I[IpuBOAUTH IPUMEPBI
J/leMoHCTpPaUMH Xe€MOCHHTE3MPYIOIINX OaKTepui
IHopTpersi: C. H. Bunorpaackmi, (HuTpuUIHpPYIOIIHe OAKTEPHH,
I'. A. 3aBap3uH. sKes1e300aKTepun, cepodaKTepumn,
Taoauubl U cxeMbl: «POTOCHHTE3», BO/JIOPO/IHbIE DAKTEPHH) H
«XeMOCHHTE3» XapaKTepu30BaTh UX
JlaGopaTopHasi padora "KU3HEAeATeJIbHOCTD.
«CpaBHeHHe npoueccoB porocuuresa u  (CocTaBJasSTh YPaBHEHUSA pealcunﬁ
XeMOCHHTE3a» XeMOCHHTe3a.
CpaBHuBaThb XeMOCHHTE3 ¢ (GOTOCHHTE30M
6.4

JHepreTu4ecKkuii 00MeH

JAUCCUMMJIANUA

AHa3poOHbIe OpraHu3Mbl. Buabl
Oposxenust. [IpogykThl Opo:KeHUs1 M UX
HCII0JIb30BAHNE YeJIOBEKOM.
AHapOOHbIE MUKPOOPTaHU3MbI KaK

00beKThbI OMOTEXHOJOTHH U

PackpbiBaTh coaepkaHue TEPMUHOB U
MOHSITHI: ITANBI JHEPreTHYECKOro oOMeHa
- IOATOTOBUTE/IbHBbIH, 0€CKHCIOPOAHBIH
(aHa3poOHbBIIi), KUCJIOPOAHBII

(a3po0OHBbIil); IITUKOIN3,
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B030yauTe U 00J1e3HeN.

A3po0OHbIe OPraHu3Mbl. JTaNbI
JHepreTH4ecKoro ooMeHa.
IMoaroroBureabHbIi ITaN. ['TUK0IU3S -
0eCKHCJI0pOIHOE pacIelIieHne
IJIIOKO3bI.

Buosoruyeckoe okucjaenne, Win
KJIeTOYHOe JbIxaHue. PoJib
MHUTOXOHAPHUI B Ipoueccax
0M0JIOTMYECKOr0 OKUCJICHUS.
Hukanyeckue peakuum.
OxucaurenabHoe pochopuinpoBanue.
Onepeus membpanHo2o epaouenma
npomornos. Cunmesz AT®: paboma
npomonnou ATD-cunmassoi.
IIpenmymiecTBa a3po0HOIO NMyTH
o0MeHa BellecTB Nepex aHA3POOHBIM.
(P PeKTHBHOCTH IHEPreTHIECKOTO
o0mMeHa.

JdemoHncTpanuun

IopTpeTsni: B. A. JHreasrapar,

I1. MuTueswr.

Tabauubl U cXeMbl: «JHEPreTH4ecKui

00MeH».

JlaGopaTropHnasi padora

«CpaBHeHHe NpoIecCOB OPOKeHUs U
AbIXaHUsD> OpoKeHne, OM0JI0THYECKOe

okucJieHne (AbIxanue), nukia Kpeoca,
OKHCIHTEJbHOE (hochopuipoBanue,
NMPOTOHHBIN I'PAAUEHT, IPOTOHHASA
AT®-cunTa3za.

IlepeuncassiTh 0COOEHHOCTH
JHEPreTH4ecKOro o0MeHa B KJeTKe.
OnuchIBaTh 3TANbI IHEPreTHYECKOT0
0o0MeHAa (IOATOTOBUTEIbHBII,
0eCKUCIOPOAHBIN, KUCJTOPOAHBbINH) 1
CPaBHMBATH UX MEKIY COOOM.
XapakTepu3oBaTh peaKIuM IJIMKOJIN3A,
OpoKeHNsl, KJIETOYHOTO IbIXaHHSI.
YcraHaBJINBATH B3aUMOCBSI3b MEKIY
JIMKOJIN30M, KJIE€TOYHBIM JIbIXaHHEM U
CHHTE30M MoJIeKyJ1 AT®D.

CocTaBJIATh YpaBHEHHS OCHOBHBIX
3TaNOB YHEPreTHYECKOro 00MeHa B
KJIeTKe.

PaccuuThIBATH JHEPreTHUYECKY IO
3((PeKTUBHOCTD IVINKOJIU3A U
0MOJIOTHYeCKOr0 OKMCJICHH.
Ha3biBaTh HCXO/HBIE BellleCTBA,
KOHEYHbIEe MPOAYKTHI U YCJIOBUSA
NMPOTEKAHUS PeaKIUil IHEPreTHYECKOro
oOMeHa.

CpaBHUBATBH JHEPreTHYECKYI0
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3P PeKTUBHOCTH OECKUCITOPOTHOTO U
KHCJIOPOJIHOI0 3TANIOB KOHEYHbIE
NMPOAYKTHI U YCJIOBUSA NMPOTEKAHUSA
peakuuii JHEPreTH4ecKoro 00MeHa
DHEPreTH4ecKoro oOMeHa

U TOro 4acos 1o reMe

9

7

Tema «Hacisencreennasi uHpopManus U peajau3anus e€ B KIETKe)

7.1

Peakuum MaTpUu4HOIr0
CHHTE3a

2

Peakniuym MAaTPpUYHOT 0 CHHTE3A.
IIpuHIUI KOMILIEMEHTAPHOCTH B
peaKknuAX MATPUYHOI0 CHHTE3A.
Peanm3anus HacjieICTBEHHOM
uHPpopmanuu. I'eHeTHYecKuil KO, €ro
cBoiicTBa. TpaHckpunuus - MATPUYHBIN
cunte3 PHK. IIpyHuMnbl TpaHCKPUIILUK:
KOMILJIEMEHTAPHOCTD,
AHTUIIAPAJLIIEJbHOCTD,
acUMMeTpU4HOCTh. Co3pesaHnue
mampuunvix PHK 6 aykapuomuueckou
knemxe. Hexooupyrowue PHK.
JleMOHCTpaL MU

IlopTper: H. K. Kosbuos.

Tadoaunbl 1 cxeMbl: «brocuHTEe3 0€IKaY,
«I' eHeTHYECKUI KOI»

PackpbiBaTh coaepxanne TePMUHOB U
MOHATHM: TeH, TeHETHYECKUH K01, KOJOH
(TpuILIeT), CTON -KOJAOHBI, MATPHLIA,
MATPHYHBIN CHHTE3, TPDAHCKPHUIIIHA,
PHK-nmosmmepa3sa, npoMoTop, CIJIAliCHHT,
HHTPOH, IK30H. XapaKTepH30BaTh
peakuuy MATPUYHOI0 CHHTE3a, CBOICTBA
reHeTH4eCKoro koaa. OnucbiBaTh 3Tanbl
TPAHCKPHUIIIUU U TPAHCJISIUN;
YCTAHABJIUBATH B3AaUMOCBSI3b MATPUYHBIX
peakuuii B KJIeTKe; CXeMaTH4eCKH
n300pakaTh MaTPUYHBbIC PeaKIUH
TPAHCKPHUIIIUMA U

TPAHCJIALMH.

Pemiats OMos10rnyeckue 3a1a4m Ha
orpeeieHHe MoCJaAeA0BATEIbHOCTH
Hykiaeoruaos JTHK u MPHK, npumenss
3HAHMS 0 PeaKIUsIX MATPUYHOT O

CHHTEe3a, FTeHETHYEeCKOM Ko/ie,

NMPUHIHUIIEC KOMINVIEMECHTAPHOCTH
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7.2 |Cuntes Geska Tpaucasiuust u €€ 3Tanbl. Yvacrue PacKphbIBaTh COIepPKaHHEe TEPMUHOB H
TpancnopTHbix PHK B OnocunTe3e 6e1Ka. nonsiTuii: Tpanc/Isinus, AaHTHKOIOH,
YcaoBusi OMocuHTe3a OeJIKa. TPHK, amunoauunia-tTPHK-cunTeraza
Konnposanue avuHokucior. Poin (xoxasza), mompudocoma (1moJIucoma).
pubocom B OnocuHTe3e Des1ka. Xapakrepu3oBaTh CBOMCTBA
/leMoHCTpanuu reHeTHYECKOro Koaa.
Tabauumb! u cxembl: «bruocunTes 6€J1ka», (OnUCHIBATDL 3TANBI TPAHCJIASALNN H
«I[" eHeTHYECKHH KOI» cXeMaTH4eCKH H300paxkaTb MaTPpUYHbIE
peaKkuuu TPAHCIASIUH.
Pematp OMosioruvyeckue 3a1aum Ha
onpeaeneHne aHTUKOA0HOB TPHK,
MOCJIeI0BATEJIbHOCTH AMUHOKHCJIOT B
MoOJIeKyJIe OeJiKka, IPUMeHssl 3HAHUS 0
peakuusix MATPUYHOI O CHHTE34,
reHeTH4eCKOM Kojie, IpUHIMIIe
KOMILJIEMEHTAPHOCTH
7.3 MexaHU3MBbI

DKCIIPECCUH I'€HOB

Cospemennvle npedcmasienuss 0 CmpoeHuu
cenos. Opranu3anusi reHoMa y NpoOKapuoT
U JyKapuoT. Pery/sinusi akTHBHOCTH
reHOB y NpoKkapuoT. I'unoresa onepona
(®. Kako0, K. Mano).

\Monekyaaphvie mexanuzmvl SKCHpeccuu
cenos y aykapuom. Ponv xpomamuna 6
pecynayuu pabomsl 2enog. Peryasinus
00MEHHBIX MPOLECCOB B KJIETKe.
KiyeTounblii romeocras.

PackpbiBaTh cojep:xkaHie TEPMHHOB U
MOHATHI: OIIepaTop, ONEePOH,
CTPYKTYPHbIE I'€HbI, IPOMOTOP,
penpeccop.

OnuceiBaTh CTPYKTYPY r'eHOMA
NMPOKAPUOT; XapaAKTEePU30BaTh padoTy
HHAYUHOEJbHOI0 U pernpeccudebHOro
onepoHa.

Br11esiTh CTPYKTYPHYIO M peryJjsiTopHble
4acTH reHa 3ykapuor. CpaBHUBaTh

IMPOUECCHI IKCITPECCUN
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/leMoHCTpanuu
Taoaunubl U cxembl: «buocuHTEe3 OEIKaY,
«I" eHeTHUYECKHI KOA»

TeHOB y MPOKAPUOT U YKAPHOT.
XapakTepu3oBathb runore3y omnepona (.
Kako0, 7K. Mano).

OnuchIBaTH MEeXaHU3M MOIePKAHUS
KJIETOYHOT0 TOMeocTas3a

7.4

OcHOBBI BUPYCOJIOTHH.
Nupopmannonnasn
Oonosiorust

Bupycsl - HekJ1eTOYHbIe (POPMBI KU3HH U
o0mraTHbie napasurbl. CTpoeHune
MPOCTHIX U CJIOKHBIX BUPYCOB,
peTpoOBUPYCOB, DaKkTepuodaros.
VKusnennouil yuxn JJHK-cooeporcawyux
supycos, PHK-codepaicawux supycos,
baxmepuoghazos. Obpamuasn
mpancKkpunyusi, peeepmasa,

unmezpasa.

BupycHble 3a00/1eBaHus Ye10BeKa,
"KHBOTHBIX, pactenuii. CITU/, COVID-
19, counanbHble 1 MeTUIHUHCKHE
npooaemsl. buoungopmamuxa:
unmezpayus u aHaIU3 O60IbUUX MACCUBO8
(«bigdatay) cmpyxmypruvix 6uonocuueckux
Oannvix. Hanomexnonoauu 6 6uonocuu u
meouyune. Ilpoepammupyemole QyHKyuu
benxos. Cnocobvi 0ocmasKu 1eKapcms.
JleMoHCTpanuu

I[Hoprper: 1. U. UBaHOBCKUIL.

PackpbiBaTh coaepxanne TePMUHOB U
NMOHATHIi: BUPYC, BUPUOH, CepALECBUHA,
KaIcuja, o0paTHasi TPAHCKPUIIIUA,
peTpoBHpYCHI, 0akTeprodar, BUpyc
uMMYHoaepunuTa yejaoBexka (BUY),
MPUPOAHO-0YAroBble HH(EKIHH.
XapakTepu3oBaTh BUPYChI, PETPOBHPYCHI
U 0akTepuo(aru Kak BHyTPUKJIECTOYHBIX
Napa3uToB

MPOKAPUOT U JYKAPHOT.

M3narath runoresbl 3BOJIOLHOHHOIO
MPOHMCXO0KICHUS BUPYCOB.

OnucsiBaTh MEXaHU3M B3aHMOACHCTBHA
BHPYCA U KJIETKH, UH(PEeKIUMOHHBbIN
BHPYCHBIU poliecc.

XapakTepu3oBaTh MeXaHU3MbI
BEPTHKAIbHON U TOPU30HTAJILHOMI
nepenavu BUPYCOB; 3200/IeBaHUA
KMBOTHBIX M PACTeHUI, BbI3bIBaeMble
BHUPYCaMH.

HasbiBaTh BHpYCHBIE 3200/1eBaHuA,

BCTPECUYANOINMHUECHA Y Y€JTOBEKA: I'PHUIIIT,
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Taoaunubl U cxembl: «['eHeTHYeCKHIT KOO,
«Bupyco», «bakrepuogarm».
[IpakTnueckas padora «Co3nanmue

MO/ eJIM BUPYyCa»

KJIeleBoii YHuedanur, rematut, COVID-
19, CIIU .

Co0a101aTh NpaBWJIA NIOBEEHUS B
OKpY:Kalolleil NPUPOIHOM cpeae, Mep
NpOoPUIAKTHKH PacpoCTPaAHEHUS
BUPYCHBIX 3200/1eBAaHHUI (B TOM 4YHCJIe
BUY-undpexuun)

N TOro 4acos 1o reMe

9

8

Tema «Ku3HeHHBIH MUK KJICTKH»

8.1

JKM3HEeHHBIN MUK
KJIEeTKH

1

KyeToYHbINH IMKJI, €r0 Mepuoabl U
peryasiuus. Uarepgaza u muros.
Oco0eHHOCTH MPOLECCOB, MPOTEKAIOUIAX
B UHTepQa3se.

IloaroroBKa KJIEeTKHU K JAeJIeHHIO.
IIpecunTeTHYeCKUM
(MOCTMUTOTHYECKUI), CHHTeTHUECKHUIT 1
MOCTCUHTETHYECKHH (IPEeMUTOTHYECKHUIT)
nepuoabl HHTEpPda3bl.

JleMOHCTpaL MU

Taoanubl ¥ cxeMbl: « 7 KN3HEHHBIN IUKJI
KJIETKIW», «MHUTO3»

PackpbiBaTh cojep:kaHie TEPMHUHOB U
MOHATHI: KJIETOYHbIH LUK/, HHTepda3a.
[lepeunciATh NEPHOABI dKU3HEHHOTO
HHMKJIA KJIeTKH U XapaKTepu30BaTh
NMPOTEKAKIINE B HUX MPOLECCHI

8.2

MaTpuuHbIii CHHTE3
JTHK. Xpomocombl

Matpuunbiii cunte3 JHK - penimkanms.
I[punuuns! periukanuu JHK:
KOMILIEMEHTAPHOCTD,
MOJIYKOHCEPBATUBHBINA CHHTE3,

AHTHIIAPAJJIECJIBHOCTD. MexaHuszm

PackpbiBaTh cojep:kaHne TEPMHUHOB U
MOHATHI: pelIuKANus (pexyInKanus),
KOMILJIEMEHTAPHOCTD,
AHTUIAPAJLICIBHOCTD,

JITHK-nmosimmepa3sa, Tesiomepa,
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pemsiukanuu JJHK. Xpomocombl.
Ctpoenue xpomocom. Tesiomepsl u
TeJioMepa3a. XpOMOCOMHBI HAOOP
KJIETKH - KapuoTui. Aunionanbiin u
ranJiouIHbIH HA00pPbI XPOMOCOM.
I"'omosiornunbie xpomocomel. [los10BBIC
XPOMOCOMBI.

J/leMOHCTpaLMHU

Ta0aunbl 1 cxeMbl: «’ KH3HEeHHBIH UK
KJIETKIW», «CTpoeHne XpoMocom»,
«Pemumukanus JTHK».

Oo0opynoBaHue: CBeTOBOWH MUKPOCKOI;
MHUKponpenaparbl: «MHUTO3 B KJIeTKax
KOpelIKa JIyKa.

JlabopaTopHas padora «3yueHue
XPOMOCOM HA rOTOBBIX
MHKPOIpenaparax»

PeIUINKAIHOHHASl BHJIKA, XPOMOCOMa,
XPOMOCOMHBI HA0OP, HYKJ1€0COMBI,
CeCTPMHCKHE XPOMAaTH/Ibl, IEHTpOMepa,
KAPUOTHII, FATJIOMIHBIN U JUTJIONIHbIA
HA00p XPOMOCOM, FTOMOJIOTHYHBbIE
XPOMOCOMBI, I10JIOBbIE¢ XPOMOCOMBI.
XapakTepu3oBaTh CTPOEHHE XPOMOCOM,
KApPHOTHIIOB OPTraHU3MOB.
IlepeyncasTh NPUHIMIBI PENJIMKANNA
/THK 1 1aBaTh UM cogepKaTeJ bHYIO
XapaKTEePHCTHKY.

OnuchIBaTh MEXaHU3M PEIVIMKANNHA
JTHK.

CxemaTn4ecku M300paxkaTh CTpOeHHE
MeTada3HOM XPOMOCOMBI.

Pasinuatb XPOMOCOMBI Ha
MHKponpenaparax u Mukpogororpagusx

8.3

JlesieHHe KIIETKH -
MHTO3

Jlenenne KjaeTku - MuTO3. CTaIUM MHUTO3a
U MPOUCXOASINE B HUX npouecchbl. TUnbl
murto3a. KapuokuHes u uMHTOKHHE3.
buojsiornueckoe

3HAYEHHEe MHUTO3a.

JleMoHCTpaL MK

Taoanubl ¥ cxeMbl: « 7 KN3HEHHBIN IUKJI
KJIeTKN», «CTpoeHue XpoMocom»,

«Pemmmkanusa JHK», «Muros».

PackpbiBaTh coaepkaHue TEPMUHOB U
NMOHATHUI: MUTO3, Ipo¢a3a, merada3sa,
aHaga3sa, Teio¢asa, KApUOKUHE3,
LHMTOKUHE3, BEPETEHO JeJIeHHS,
MeTadasHasi IJIACTHHKA, 00po3/a
NneJIeHUsl.

[lepeuncasaTh MOCIEA0BATEIBHOCTD
CTAJAUil MHUTO32 U ONIMCHIBATH

MPOUCXOASIIHE HA HUX MPOLECChI.
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Oo0opynoBaHue: CBeTOBOW MHUKPOCKOII;
MHKponpenaparbl: «MuTo3 B kjIeTkax  (CpaBHHBATh 0COOEHHOCTH MPOTEKAHUS
KOpelIKa JIyKa. MHTO032 B PACTHTEJIbHBIX U }KUBOTHBIX
JlaGopaTopHasi padora «Habonenue KJIEeTKAaX.
MHTO032 B KJIETKaAX KOHYMKA KOpPelIKa OO0BACHATL OMOJIOTHYECKHI CMBICJI
JIyKa (Ha TOTOBBIX MUKPONpPeNaparax)» |[MuTo3a.
Pazanuath cTagum MUTO3a HA
MHUKponpenapaTax u Mukpogororpadusax
8.4 |Perynsiiusi ;KH3HEHHOTO 1 Peryasiusi MUTOTHYECKOTO IIHKJIA PackpbiBaTh coaepxkanne TEPMUHOB U

UK kierku. [Iporpammupyemasi KiieTouHasi |[IOHSITHI: anonTo3, nposugepanusi,

KJIETOK rudesin - aNonTo3. nuddepenunpoBka.
Kierounoe siapo, XpoMocoMbl, XapakTepu3oBaTh peryJsunio
(GyHKIHOHAIbLHAS TeHOMHKA. MHUTOTHYECKOI0 HUKJIA KJICTKH.
\Mexanusmul nporugepayuu, OO0BSACHATH OMOJIOTHYECKHIT CMBICJI
ougppepenyuposku, cmapenus u cubenu 3alpOrpaMMUPOBAHHOM KJIETOYHOM
knemok. «L{ugposas knemrkay - rude/iy - anonro3a.
ououngopmamuyeckue mooenu Y CcTaHABJMBATH B3aUMOCBSI3b MEXKIY
DYHKUUOHUPOBANUS KILEMKUL. roMeoCTa30M KJIETOK U UX TH0e/ibIo
J/leMoHCTpPau MK
Taoanubl ¥ cxeMbl: <« KN3HEHHBINA UK
KJIETKIW», «CTpoeHue XpoMocom»,
«Pemmukanusa JHK», «Murto3»

HNToro yacos no reme 6
9 [Tema «CTPOEHUE U ®YHKIIUN OPT"AHU3MOB»»
9.1 Opranmsm Kak eauHoOe 1 buosoruveckoe pasnoodopasue PackpbIBaTh cojep:xkaHie TEPMHHOB U

neJsoe opranu3moB. OTHOKJIETOUYHbIE, MOHSITUII: OPraHU3M, OPraH, OPraHeJ/libl,

KOJIOHHAJIbHbIE, MHOTOKJIETOYHbIE cUCTeMAa OPraHoB, annapar,
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OPraHM3MBbl.
Oco0eHHOCTH CTPOEHHS U
KU3HEAeATeIbHOCTH OJHOKJIETOYHBIX
opranu3moB. bakrepuu, apxen,
OTHOKJIETOYHbIE IPUOBI,
OJTHOKJIETOYHbIC BOJOPOCJIH, IpPyrue
npotuctbl. KosounanbHbie
opranusmbl. BzauMocBsi3b yacrei
MHOI'OKJIETOYHOr0 opranusma. TkaHu,
OpPraHbl U CUCTEMbI OpPraHoB. Opranusm
Kak equHoe nemaoe. 'omeocras.
JdemMoHcTpannu

Taoauubl U cxeMbl: «OIHOKJIETOYHBIE

BOIOPOCJIN», «MHOTOKJIETOUYHBbIE
BOIOPOCIN», «bakTepum»,
«IIpocreiimme», «Opranbl IBETKOBBIX
pactenmii»y, «CucreMbl OpraHoB
MO3BOHOYHBIX KUBOTHBIX),
«BHyTpeHHee CTpOeHHEe HACEKOMBIX».
Oob6opynoBaHue: CBeTOBOW MUKPOCKOIL;
MHUKpONpenaparbl OHOKJIETOYHbIX
OPraHU3MOB; KMBbI€ IK3eMILISAPHI
KOMHATHBIX PACTeHUIl; repoapumn
pacTeHuil pa3HbIX OTAEJIO0B; BJIAKHbIE
npenaparbl >)KUBOTHBIX
(pyHKIHOHAIBLHAA cHCTEMA, TOMeoCcTas.
IlepeyuciasiTb CTPYKTYPHO-

(pyHKIMOHAIbHBIE YACTH
OJHOKJIETOYHBIX, KOJTOHHAJIBbHBIX,
MHOTOKJIETOYHBIX H MHOTOTKAHEBBIX
OpraHHM3MOB.

XapakTepu3oBaTh 0CO0CHHOCTH
CTPOECHUSI U KU3HEAesI TeIbHOCTH
O/THOKJIETOYHBIX OPraHU3MOB,
KOJIOHMAJIbHBIX, MHOTOKJIETOYHBIX U
MHOTOTKAHEBbIX OPraHU3MOB.
CpaBHUBATBH MeXK1Y CO00MH
OHOKJIETOYHbIE, KOJOHUAJIbHBIE,
MHOT'OKJIETOYHbIe H MHOTOTKaHeBbIe
OpraHu3Mbl
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9.2 |Txanu pacrenuii PackpbiBaTh coaepikaHue TEPMHUHOB U
Tkanu pacrenuii. THOBI PACTHTENLHBLIXIOHATHH: TKaHb, SMHIEPMHUC, MPOOKa,
TKaHeil: o0pa3oBaTejbHasi, NOKPOBHAs,KOPKa, Jy0, /[IpeBecHHa, JApeBeCHHHbIE
NPOBOASAILIASI, OCHOBHAS, BOJIOKHA, JIyOsiIHbI€ BOJIOKHA, COCY/IbI,
Mexannveckas. OCo0eHHOCTH CTpPOeHHsl, KAMEHHCThbIE KJIETKH.
(l)yHKIlI/Iﬁ U PACIIOJIOKEHUS TKAHEe! B XapaKTepmoBaTb THIIBI PACTUTEJIbHBIX
opranax pacreHui. /lemoncrpanuun TKaHeil: 00pa3oBaTe/ibHas, HOKPOBHA,
Tadaunbl U CXeMBbI: MPOBOAAILAA, OCHOBHASI, MEXaHUYECKAH
«Tkanu pacrenuniny, «Oprassl NnepevYucasiTb 0COOEHHOCTH UX CTPOEHUS 1
LHBETKOBBIX pacTeHui», « KopHeBbie BBINOJIHsIEMbIe Yy HKIIUH
cucreMbDy, «CTpoeHue cTedsny,
«CTpoeHHe JTUCTOBOM NJIACTHHKH.
O0opynoBaHue: ;KMBbIe IK3EMILIAPBI
KOMHATHBIX PACTeHHI1; CBETOBOM
MHKPOCKOII; MUKPOINIPeNnapaThbl TKaHei.
JlabopaTopHas padora «3yueHue
TKaAHEH PacTeHUIN»

9.3 |TkaHu )KUBOTHBIX U

4C€J10BCKa

TkaHu )KUBOTHBIX U YejioBeKa. Tunbl
PKMBOTHBIX TKAHEI: IMuTeuAIbHAs,
COeJUHUTEbHAS, MbILIEYHAS], HEPBHAaSI.
Oco0enHocTu cTpoenust, pyHKkumii u
PACII0JIOKeHHs TKaHell B OpraHax
"KMBOTHBIX M YeJI0BeKa.

JleMOHCTpaL MU

Ta6auuwbl u cxembl: «TkaHM KUBOTHBIX?,
«CkeJiet yesmoBeka», «IlnmeBapurenbHas
CHCTEMAY,

PackpbiBaTh cojep:kaHne TEPMHUHOB U
MOHSATHI: FMUTEJHI, CEeKPeT, MbIIIeYHbIE
BOJIOKHA, HEHPOH, HEHPOTJIHs.
XapakTepu3oBaTb TKAHM KHUBOTHBIX WM
JeJI0BEKA: AMUTEJHATIbHAA,
COeIUHUTEIbHAsl, MbILLICYHAS], HEPBHAS;
NnepevucasiTb 0COOCHHOCTH UX CTPOEHHS U
BbINOJIHAEMbIe QyHKIHU
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«KpoBeHoCHas1 cucTemMa,
«/lpIxaTesqbHas cucremay, «Hepsuas
cucremay, «Koxka», «Mplieynas
CHCTEMa).

O0opynoBaHue: CBeTOBOH MUKPOCKOI;
MHUKPONPenaparbl TKAHEH.
JlaGopaTopHasi padora «U3yyeHue
TKaHell "KUBOTHBIX»

9.4

Opranbl. CucreMbl
OpraHos

Opranbl. BereraTuBHbIC U TeHEPATUBHbIE
opranbl pactenuii. Opraibl U CHCTEMBI
OPraHoOB ’KMBOTHBIX H YeJI0BEKA.
DOYyHKIUM OPTAHOB U CHCTEM OPraHoOB.
J/leMoHCTpau MK

Tadauubl U cxembl: «Oprafibl HBETKOBBIX
pacTennin», «KopHeBbie cucTeMbD?,
«CTtpoenue creds», «CTpoenue
JIMCTOBOM IJIACTHHKNY, «CKeJleT
JeJI0BEKAY,

«IIumeBapuTebHAs CUCTEMAY,
«KpoBeHoCHas cucremMay,

«/IbIXaTeJIbHASI CHCTEMA),
«BblaenurTenbHas cucremay», «HepBHast
CUCTEMa», «JHAOKPHHHAS CUCTEMA)).
OO0opynoBaHue: ;KMBble IK3EMILIAPbI
KOMHATHBIX PacTeHuii; repdéapuu

pacTeHuii pa3HbIX OT/AEJ0B; CKeJIeThl

PackpbiBaTh cojep:kaHie TEPMHUHOB U
MOHSATHII: OPraH, KOpeHb, Moder, HBETOK,
IJ10/1, CeMsl, M0JI0OBbIE Keje3bl,

M0JIOBbIE MPOTOKH, KOIMYJISITUBHbIE
Opraibl, CHCTEMbI OPraHOB.
XapakTepu3oBaTh BereraTuBHbIC U
reHepaTUBHbIC OPraHbl PACTEHUH,
cOMaTHYeCKHe U PeryJsiTOpHbIe OPpraHbl
"KMBOTHBIX; MIEPEYUCIAATH 0COOEHHOCTH UX
CTPOCHUS U BbINOJIHSIeMbIe (PYHKIMH.
YcraHaBJMBaTh B3AaUMOCBSI3H MEKIY
CTPOEHHEM OPraHoOB M UX (PYHKIMSAMHU.
PasziuyaTh BUIBI TKaHel, OpraHbl U
CHCTEMbI OPTraHOB, B TOM 4YHCJI€e
Je/I0BEKAa, HA MUKpoIIpenaparax,
BJIA2KHBIX Npenaparax, repéapusix u
MukKpodgororpadgusx, TadJanunax, Moaeaax
U MYJISAKAX
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MO3BOHOYHBIX; KOJJIEKIIUN
0eCrno3BOHOYHBIX }KMBOTHBIX; BJIAKHbIE
npenaparbl ;)kWBOTHBIX, CKeJIeT
yeJIOBeKa.

JlaGopaTopHasi padora

«H3y4yeHue OpraHoB HBETKOBOI'0
pacTeHus»

9.5

Omnopa Tes1a OpraHu3sMoB

Omnopa tesa oprannzmon. Kapkac
pactenuii. CkeJieTbl OJHOKJIECTOYHbBIX U
MHOTOKJIETOYHBIX KUBOTHBIX.
Hapy:KHbIil 1 BHYyTPEHHHH CKeJIeT.
CTpoeHue U TUIIBI COeAMHEHHUSI KOCTEI.
J/lemoHCTpanumn

Taboauusbl u cxembl: «CTpoeHue cTedas»,
«CTpoeHHe JTUCTOBOM IJIACTHHKHY,
«Ckeiet yesioBeka». Ob6opynoBanue:
CKeJIeThI 03BOHOYHBIX; BJIAKHbIE
npenaparsbl

CKMBOTHBIX; CKeJIeT YeJI0BeKa;
PAKOBHHBI MOJUIIOCKOB; KOJIJIEKIINH
HACEKOMBIX, HTJIOKO0KHX

PackpbiBaTh cofep:kaHue TEPMHUHOB U
MOHATHIi: OTIOPHBbIE CUCTEMbI, 00010YKH
KJIeTKH, GUOPUIIBI, KAPKAC, HAPYKHbII
cKeJieT (XHTUHOBBIN MOKPOB),
THAPOCTATHYECKUHN CKeJIeT, BHYTPEeHHUM
CKeJIeT, KOCTH (JUIMHHbIE, KOPOTKHE,
MJI0CKHE), COeTMHEHHUsI KOCTeMH,
HeInoJABHKHbIE (LIIBbI), MOJYNOJABHKHBIE,
MOJABU KHBIE (CYCTaBbl), OT/IE/bI CKeJeTa
MO3BOHOYHBIX *KUBOTHBIX: Yepell, 0CeBOil
ckeJieT (M03BOHOYHUK, IPYIHAs KJIEeTKA,
X0p/aa), mosica KOHeYHOCTeil, CBOOOIHbIE
KOHEYHOCTH.

OnuceIBaTh HAPYKHbIH M BHYTPEHHUH
CKeJIeThl )KHBOTHBIX, CTPOCHHE U THIIbI
COeIUHECHUSA KOCTEH.

YcTaHaBJMBaTh B3AaUMOCBS3U MEKIY
CTPOEHHEM OMOPHBIX CUCTEM H UX
(pynkuusimu B opranusme.
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CpaBHI/IBaTB CTPOCHHUE OIMMOPHBIX CUCTEM
paCTeHl/Iﬁ H ’KUBOTHBIX

9.6 lBmkenue J/{BH2KEHHE OPraHU3MOB. /IBU:KeHH e
OpraHu3MoB O/THOKJIETOYHBIX OPraHU3MOB: PackpbiBaTh cofep:kaHue TEPMUHOB H
améoouaHoe, KT'YyTHKOBO€, DPECCHHUYIHOC. MOHATHM: IBUKEeHHE, IBUraTeIbHbIE
JIBH:KeHHEe MHOTOKJIETOYHBIX PACTEHHI: |opraHe/ibl, IBHKEHHE MPOCTEHIIX
TPONU3MbI H HACTHH. [IBUIKeHHE (amé0omnaHOe, KTYTHKOBOE, PECHUYHOE),
MHOTI'OKJIETOYHBIX NBHKeHHE PACTeHUil (TPONU3Mbl, HACTHH),
"KHBOTHBIX M Y€/IOB€KA: MbIII€CYHAA MbIIIeYHbIE CUCTEMbI (COKPATUTEIbHbIE
cucrema. Peduiexc. CresteTHbIe MBIIIIBI  [B0/IOKOHIA, KOKHO-MYCKYJIbHBIH MEIIOK,
1 uX padora. CKeJIeTHAsi MyCKYJIaTypa), CKeJIeTHasA
J/lemoHCcTpanumn MbIIIIA (MbIHIEYHOE BOJIOKHO,
Tabmuuel u cxeMbl: «OTHOKIIETOUHbIE  MuOoHUOPHILIA), BLICHINE ABUTaTeIbHbIE
BoIopocm», «IIpocreiimmuey, HEeHTPbI, padoTa MBI (IBAraTeIbLHAS,
«CtpoeHne MbIub», «MplureqHas COMATH4YeCKas), MbIIIEYHOE YTOMJICHHE.
CHCTEMa» XapakTepu3oBaTh BU/bI IBHKEHUS
OHOKJICTOYHBIX H MHOT'OKJIETOYHBIX
OPraHM3MOB.
OnuceIBaTh CKeJIeTHbIE MBIIIIBI U X
paoory.
YcTaHaBJIMBATH B3AUMOCBA3b MEXKIY
CTPOCHHEM ONOPHBIX CHCTEM H
NABHKEHUSIMU OPraHU3MOB
9.7 [[IuTaHue OPraHU3MoOB

I[Iutanue opranusmos. Iloriomenue
BO/IbI, YIJIEKHCJIOTO ra3a u
MHUHEPAJbHBIX BELIECTB PACTEHUSIMH.
IIuTanue ;XNBOTHBIX.

PackpbiBaTh cojep:kaHue TEPMUHOB H
MOHSAITHI: MUTaHUe, NUIIeBapeHue,
NHIeBapPUTeIbHbIe BAKYO0JIU, KHIIeYHAasI

M0JIOCTh, MUIEBAPUTEIbHAs TPYOKa,
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BHyTpHI0/10CTHOE M1 BHYTPHKJIETOYHOE
nuesapenue. Ilntanue NO3BOHOYHBIX
KMBOTHBIX. OT/I€/1bI NMIEBAPUTEIBHOIO
TpakTa. [IumeBapurenbHbIe XKeje3bl.
[MumeBapuTeabHasi CUCTEMA YeJIOBEKA.
J/leMOHCTpaLMu

Tadauubl U cxeMbl:
«Ku11e4HO0JI0CTHBIEY,
«IIumeBapurenbHas cucrema», «Cxema
NUTAHUS PACTEHHID).

OO6opynoBaHue: ;KMBbIe IK3EMILIAPBI
KOMHATHBIX PACTEeHHUI1; 000py10BaHue
NJIs1 AEMOHCTPALMH OYBEHHOT0 U
BO3/1YLIHOI0 IUTAHUS PACTEHHUIA,
paciienieHusl KpaxmaJsa u 0eJIKoB MmoJ
neiicrBueM (pepMeHTOB

NUIEeBAPUTEIbHbINA TPAKT,
NUieBapUTeJbHbIE 7KeJIe3bl,
nuieBapuTe/JbHbIe COKH.
XapakTepu3oBaTh NUTAHUE )KUBOTHBIX;
BHYTPHIIOJIOCTHOE U BHYTPUKJIETOYHOE
nuineBapeHue.

PaziuuaTh Ha M300pakeHHsIX (Cxemax,
Ta0JUIAX, MYJISIZKAX) OTHEJIbI
NMUIIEeBAPUTEIHLHOT0 TPAKTA U
NMUIEeBAPUTEIBLHYIO CHCTEMY UYesloBeKa.
YcTaHaBJMBATH B3aUMOCBSI3U MEKIY
CTPOEHHEM OPraHOB MUIIlEBAPEHUSA

9.8

J/[bIXaHMe OpraHu3MoB

JIbIxaHue opranusMosB. /[pbixanue
pacreHuii. /[bIxaHue sKUBOTHBIX.
/Tu¢@y3ust razoB yepe3 NOBEPXHOCTh
KJaeTku. KoskHoe qnIxanue.
J/IbIXaTeIbHas MOBEPXHOCTH. ZKabepHoe u
JIEro4yHoe abixaHue. J[biIxanue
MO03BOHOYHBIX }KUBOTHBIX U YeJIOBEKA.
IBOJIOLMOHHOE YCJI0KHEHUE CTPOCHHUS
VIETKUX MO3BOHOYHBIX KMBOTHBIX.

I[leﬂTe.]ILHaﬂ CHCTEMAaA YeJI0BCKA.

PackpbiBaTh cojep:kaHne TEPMHUHOB U
MOHSATHI: AbIXaHHe, TU(PPY3Us, KOKHOE
NbIXaHWe, OPTraHbl AbIXaHUS,
NbIXaTeJdbHble IBUAKEHUS, IbIXaTeJIbHbIN
LEHTP, JIErouHble 00bEMbI, KU3HEHHAS
éMKOCTb JIETKHUX.

XapaKkTepu3oBaTh AbIXaHHE PACTEHMI;
NbIXaHHMeE sKUBOTHBIX M YeJI0BeKA.
OnuceIBaTh IBOJHLIMOHHOE YCJI0KHEHHE

CTPOCHUSA JErKUX
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MexaHu3M BEeHTWISIIUH JErKUX y NTUI] U
MJICEKONMTAIIMX. Peryjasauus AbIXaHus.
JIbIXaTeibHble 00bEMBI.

J/leMOHCTpaLMu

Taoauubl U cxeMmbl: «/IpIxaTeabHasi
cCHCTEMAY.

Oo6opynoBanue: 000py10BaHue IS
IeMOHCTPALMH ONBITOB 110 U3MEPEHUI0
PKM3HEHHOM éMKOCTH JIErKHX, MEXaHU3Ma
AbIXaTeJIbHbIX ABUKEeHU

MO3BOHOYHBIX ;KMBOTHBIX.
Paziuuyath Ha M300pakeHUsIX (cxemax,
Ta0JIHIAX, MYJISKAX) AbIXaTeJIbHYI0
CHCTEMY 4YeJI0BeKaA.

OnuchIBaTHL MEXaHU3M BEHTUJISIIUHU
VIETKHX Y ITUI M MJIEKOMMUTAKOIIUX.

Y cTaHaBJIMBaTh B3aUMOCBSI3U MEKIY
CTPOEHHEM OPraHoOB AbIXaHHUS U UX
(pyHKUUSIMHE B OpraHu3me

9.9

TpancnopT BelecTB y
OpPraHu3MoB

TpancnopT BeniecTs y OpraHu3MoB.
TpaHcnopTHbIE CHCTEMbI PACTEHUI.
TpancnopT BemecTs y ;)KWBOTHBIX.
KpoBeHocHasi cucTemMa u €€ OpraHbl.
KpoBeHocHasi cucTeMa MO3BOHOYHBIX
"KUBOTHBIX 1 4yesoBeka. Cepaue,
KPOBEHOCHBbIE cOCyAbl M KpoBb. Kpyru
KPOBOOOpaleHus. IBOJTIOIUOHHbIE
YCJIOKHEHH S CTPOEHHSI KPOBEHOCHOI
CHCTEeMBbI NO3BOHOYHBIX KMBOTHBIX.
Pabora cepaua u eé peryasinus.
JleMOHCTpaL MU

Tabauubl u cxembl: «Oprasbl HIBETKOBBIX
pacrenuii», «KopHeBble cucTeMb»,
«Ctpoenmne credas», «CTpoeHue

JIMCTOBOM IJIACTUHKHW,

PackpbiBaTh coaepkaHue TEPMUHOB U
MOHATHI: TPAHCHOPT BelleCTB, TPAHCIIOPT
Y pacTeHuil, KpOBEHOCHasl cHCTeMa
’KMBOTHBIX, KPOBb, IJIa3Ma, (GopMeHHbIE
DJIEMEHTBhI, KPOBOOOpallleHue, KPyru
KPOBOOOpalleHHs, CepAeYHbIH UK,
uM@oodpaenue, Jumda,
IMM(aTHYECKHE COCYbl, JUM(paTHYIECKHE
Y3J1bl, BHYTPEHHSISI Cpela OPraHu3ma.
XapaKkTepu3oBaTh TPAHCIOPT BELIECTB Y
pacTeHuii M 0ecIO3BOHOYHBIX

KHBOTHBIX.

OnuceIBaTh KPOBEHOCHYIO CUCTEMY
KMBOTHBIX M YeJI0BeKa.
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«KpOBeHOCHaﬂ cucremay,
«KpOBeHOCHLIe CHUCTEMBI ITO3BOHOYHBIX
PKUBOTHBIX»

PaziuuaTh Ha M300pakeHnsIX (CxeMax,
Ta0JIUIaX, MYJISIZKAX) KPOBEHOCHYIO H
MM (ATHYECKYI0 CHCTEMY Yel0BeKa.
YcTaHaBIMBATH B3aMMOCBSI3H

Me:K1y CTPOeHHEM OPraHoOB
KpoBooOpalleHus U UX PyHKIUSIMHU B
opraHusme

9.10

Boinesienue y
OPraHu3sMoB

Broigesienue y opranusMos. Beigesnenue y
pacteHuii. BoiiesieHue y sKMBOTHBIX.
CoxparuresbHbIe BaKkyoau. Opranol
Bble/eHusl. DWIbTPaNUs, CEKpelus U
o0paTHOe BcacbIBaHHE KAK MEeXaHHU3MbI
padoThl OPraHoB BblejeHusi. CBA3b
MOJIOCTH TeJIA ¢ KPOBEHOCHOM U
BbI/IEJIUTEJIbHOM CHCTEMAMHU.
BroigesieHne y N03BOHOYHBIX KHBOTHBIX H
yesoBeka. [loukn. CTpoeHue u
¢pyHkuuoHupoBanue HepoHa.
OOpa3oBaHue MOYH Yy YeJI0BEKA.
JleMOHCTpa MU

Taoaunsl M cxeMbl: «BuIgeaunTeabHas
CHCTEMa)

PackpbiBaTh coaepxanne TePMUHOB U
NMOHATHIA: BbIIeJIeHHEe, IyTTAlUs,
JINCTONA/I, COKPATHTEJIbHbIC BAKYOJIH,
U3BUTHIC KAHAJIBIBI, 3Bé314aTble KJIETKH,
BblJIeJIUTE/IbHbIC TPYOOUKH,
MAaJIbIIMTHEBBI COCY/AbI, MOYKH,
MOYETOYHUK, MOY€BOIl My3bIPb, HE(PPOH,
Mo4a.

XapakTepu3oBaTh NPOLECC BbIACJICHHUA Yy
pacTeHuil U KUBOTHBIX.

Pasimuath Ha H300pakeHHusAX (cxemax,
Ta0JIUIIAX, MYJISIZKAX) BbIAEJUTEIbHYI0
CHCTEMY 4YeJI0BeKa.

OnucpiBaTh MEXaHU3M
(pyHxuHoHUpOBaHUA HedpoHA; Ipouece
o0pa3oBaHusl MOYM.

YcTaHaBJINBATH B3aUMOCBSI3H

MEK/1y CTPOEHHEM OPraHOB Bbl/IeJICHUS 1

X GyHKIMAMH B OPraHu3Me
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9.11 Bammray opraHusmos PackpbiBaTh coaepkanue TePMUHOB U
3am]/[Ta Y OPraHM3mMoB. SamnTa y TMOHATHIA: KartcyJa, suaocmopa, uucra,
OHOKJIETOYHBIX Opranu3mMoB. Cnopsl KYTHKYJIa, CPeICTBA MaCCHBHOI 3aLIMTHI,
6aKTep]/[i7[ H IMUCTHI npoc]‘eif[mnx. cpeacrsa XUMHUYECKOM 3allUThl, KO2KHbIC
3amuTa y MHOTOKJIETOYHBIX PACTEHMIA. IOKPOBBLI,
KyrtukyJia. CpeacrBa nacCHBHOM 1 HUMMYHUTET, HMMYHHas CucTrema,
XUMHYEeCKOH 3a1UThl. @UTOHIMABI. AHTHUI'€H, aHTUTEJIO0.
3amuTa y MHOTOKJIETOYHBIX ;KHBOTHBIX. | XAPAKTePH30BAaTh BH/IbI 3aILUTHI Y
HOKpOBbI U UX NPOU3BOJAHBIE. 3ammura OJHOKJETOYHbIX H MHOTOKJIETOYHBIX
opranusma ot oose3neil. UmmynHnasi OPraHusMoB.
cucremMa 4esjoBexka. Kierounplii u OnuchiBaTh CTPOCHHUE KOKHBIX IOKPOBOB
ryMOPAJIbHbIH HMMYHHUTET. BpokaéHHbIi M UX POU3BO/IHBIX.
u Hpnoﬁpe’réﬂ}[],]ﬁ cneun(l)nqec](]/[ﬁ Pa3zanuyartn Ha n306pameﬂnﬂx (cxeMax,
HMMYHHTET. Teopnﬂ KJIOHAJBHO - Taﬁnnuax, Mymmcax) OpraHbl I/IMMyHHOﬁ
cejiekTUBHOro uMmyHurera (II. Jpaux, [CHCTEMBI €I0BEKA. YcranaBiauBarh
®.M. bepner, C. Tonerasa). B3aMMOCBSI3H M€Ky CTPOEHHEM OPraHoOB
BocnajauTeabHbIe 0TBEThI OPraHU3MoB. [3ALIMTHI M HX QYHKIMSIMH B OPraHu3Me
PoJib BpOKAEHHOI0 HMMYHUTETA B
Pa3BUTHM CHCTEMHBIX 3200/1€BAHNH.
J/lemoHCTpanumn
Taoauubl 4 cxembl: «Koxan,
«AmmynnTer», «CTpoeHue cTedas»,
«CTpoeHue JTUCTOBOM MJIACTHHKI)

9.12

Pa3apaxxumMocThb H
peryJsuus
Y OPraHu3MoB

Pa3apakxuMocTh U peryasinus y
opranusmoB. Pa3apaxumocts y
OHOKJICTOYHBIX OPraHNU3MOB.

Takcucol. PazapaxumMocTs U peryasius

PaCKpLIBaTL coaepRKaHue TCPMHUHOB U
MOHATHM: PasapakKuMocCTb, peryJjasaius,
TAKCHUCBI, POCTOBbLIC B€IIECTBA (ayRCI/IHbl),

HEPBHadA CUCTEMA,
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y pacrenuii. PocToBble BelliecTBa U UX
3HaYeHHe.

HepBHas cucrema u peduieKTopHas
peryasinusi y ;KuBoTHbIX. HepBHasn
CHCTEMA M e€¢ 0TAe/Ibl. JBOJIOIHOHHOE
YCJI0KHEHHE CTPOCHUS HEPBHOM
CHCTEMBbI Y JKUBOTHBIX. OT/€/IbI
TOJIOBHOTO M0O3ra MO3BOHOYHBIX
KUBOTHBIX. Peduiexkc u pediekropuas
ayra. besyciioBHbIe U YCJIOBHBIE
pedexcnl.

I'ymopanbHas peryasinus u
IHIOKPUHHAS CHCTEMA KMBOTHBIX U
yesioBeKa. JKese3bl JHAOKPHHHOM
CHCTEMBbI U UX TOPMOHBI. JlelicTBHE
ropMoHoB. B3aumMocBs3b HEPBHOW U
SHAOKPHUHHOU cucreM. ['mmoranamo -
runogusapHas cucrema. /leMoHcTpauuu
Ioptper: U. I1. I1aBjos.

Tadauubl U cxembl: «CTpoeHHE THAPLIY,

«CTpoeHue miaHapumn», « BHyrpennee
CTPOEHHUeE J0K1eBOro yepBs», «HepBHast
cucrema poio», «HepBHast cucrema
JArymkmn», « HepsHas cucrema
npecMbIKaIKuXca», «HepBHas
peduiekTopHas peryJasuus, peduiexc,
peduiekTopHas Ayra, nepeaHui Mo3r,

NPOMEKYTOYHBIN MO3T, CPEAHUH MO3T,
MO37K€4OK, IIPOA0JIr0BaTbIi MO3T,
BereTaTUBHAsl HEPBHASA CHCTEMa,
ryMOpaJIbHAsl peryJisiuus, rOPMOHBI,
JHIOKPHUHHAsl CHCTeMa, THIIOTAJIAMO-
runogusapHas cucrema.
XapakTepu3oBaTh pa3ApakKuMoCThb y
OTHOKJIETOYHBIX OPraHU3MOB 1
pedQUIeKTOPHYIO PeryJsauui y
KMBOTHBIX.

Pazimuyath Ha H300pakeHHusX (cxemax,
TadJMIax, MyJISKaX) HEPBHYI0 CUCTEMY
U e€ 0TeJIbl; 0T/AeJ bl TOJIOBHOI'0 MO3ra
MO3BOHOYHBIX KUBOTHBIX.

OnucpIBaTh T'YMOPAJIbHYIO PEryJIsilHI0
Y KUBOTHBIX.

Pazanuyath Ha H300pakeHHusX (cxemax,
Ta0JMIAaX, MYJISKAX) JHIOKPUHHYIO
CHCTEMY KUBOTHBIX U YeJIOBEeKa.
Ha3biBaTh keJie3bl JHAOKPUHHOMN
CHCTEeMbI YeJIOBEKA U BbIpadaTbiBaeMble
UMM FTOPMOHBI.

OnuceIBaTh AeliCTBHE TOPMOHOB.
YcranaBiauBaTh B3aUMOCBA3ZH MEKIAY
CTPOEHHEM OPraHOB HEPBHOU U
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cucremMa nTuny, «HepBHasi cucrema
MileKonuTamux», «HepBHas cucrema
yeJIOBEKa», K JHAOKPUHHAS CHCTEMA),
«Peduexc».

Oo0opynoBaHue: MOAeJIH IOJJOBHOT0 MO3ra
Pa3JIUYHBIX }KMBOTHBIX

YHAOKPHHHOMN cHCTeM U UX (PYHKIUSIMH B
opraHusme.

XapakTepu3oBaTh 3BOJTIOIHOHHOE
YCJ10:KHEeHHe CTPOeHHsI HEPBHOM CHCTeMbI
Y JKMBOTHBIX

HTOro 4acos 1o reme

17

10. [Tema «PASMHOXEH HUE U PASBBUTUE OPI'"AHU3MOB»
10.1 \@opmbI  pazsmuoKeHHS 1 ®opMbI pa3MHOKEHNSI OPTAHU3MOB: PacKpbIBaTh cofep:KaHHe TEPMHHOB H
OPraHu3MoB OecnoJjioe (BKJII0Yasi BereTaTUBHOE) U MOHATHIA: Pa3MHOKEHHe, TIPOCTOoe

1noJioBoe. Buabl 0ecmos10ro pa3MmHoOKeHHsI:
MOYKOBaHHE, CIIOPYJIsIIHS,
(pparmenTanms, KI0HUPOBAHME.
J/lemoHCcTpanumn

Tabaunubl 4 cxeMbl: «BereratuBHoe
pa3MHO:KeHne», « Tunbl 6ecnooro
pa3MHOKeHNnsD», «Pa3MHOKeHHe
XJJAMHJAOMOHAALI», «Pa3MHOKeHHE
IBIJIEHbI», «Pa3MHOXKeHNe THAPHD)

NneIeHne, MOYKOBaHue, CIIOPYJIsilus,
BereTaTuBHOE PA3MHOKEHHE,
(pparmeHTaIUA, KIOHUPOBAHHE, TAMETHI,
CIIepMAaTO30U/1 (CIIepMuil), AHIEK/IeTKA,
3MroTa, KOHBIOT AU,

IlepeuncasaTs 0c00EHHOCTH 0€CI010T0 1
M0JI0BOT'0 PA3MHOKEeHHUs] OPraHNU3MOB.
XapakTepu3oBaTh CYIIHOCTH M (pOPMBI
0ecIo/10ro pa3MHOKeHHs OPraHU3MOB;
OMoJsIorn4ecKoe 3Ha4eHue 0ecroJioro
Pa3MHOKEHHS.

Pasimuyarth cropy Kak
CIEeNMATU3NPOBAHHYIO KJIETKY,
NpeIHA3HAYEHHYI0 I 0ecIoJI0ro
Pa3MHOMKEHHS, U CTIOPbI 0aKTepHii.
OO0BbACHATH NPEeMMYLIECTBA M0JI0BOT0

Pa3sMHOKeHHsI HA/l 0eCI0JIbIM.
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PaCKpblBaTb POJIb KIOHUPOBAaHUSA B
ceJIEKIMM M CeJIbCKOM X035l CTBe

10.2

Ilo10BOCE
pa3sMHOKeHHe.
Meiio3

Ilosi0BOe pasmHo:xeHnue. IlosioBbIe
KJIEeTKH, Wi rameTnol. Meiio3. Ctaauun
Meiio3a. [loBenenne xpomocoM B Meiio3e.
Kpoccunrosep. buosiornyeckuii cMbIc
Meii03a U M0JI0BOro nmpouecca. Meiio3 u
€ro MecTo B ’KU3HEHHOM LUK
OPraHHU3MOB.

J/lemoHCcTpanumn

Tabaunbl U cxembl: «Meiio3y,
«XpOMOCOMBI»

PackpbiBaTh coaepxanne TePMUHOB U
MOHATHIi: Meii03, OUBAJIEHTDI,
KPOCCHHI0BEpP, MHTePKUHE3,
He3aBHCHMOE paclpeaejieHue;
KPOCCHHI0OBEP.

Pasimuyath Ha U300pakeHHusXx (cxemax,
Ta0JIMIAX) 1 MUKPOIIpPenaparax 3peJibie
MOJIOBbIE KJIEeTKH MJICKONIUTAOMIUX U
OPraHbl PAa3MHOKEHH S BHICHIUX PACTEHHUH.
PackpbiBaTh CyIIHOCTH MelO03a,
XapPaKTepPU30BaTh €ro OTAeJbHbIE
CTaAMU.

OmnpeneassiTe MeCTO Meii03a B "KU3HEHHBIX
HUKJIAX PA3JIMYHBIX

OPraHu3MoOB.

O0BSACHATH OMOJIOTMYECKHH CMBICJI
KPOCCHHI0BEPAa, ONMCHIBATH €ro
MeXaHHM3M.

CpaBHMBATH Meii03 ¢ MUTO30M;
pa3jM4yaTrhb OTAeJIbHbIC UX CTAAUU HA
MHUKPOINpenaparax u u300paxeHusix
(cxemax, TadIMIAX).

PackpbiBaTh 3BOJIIOIIMOHHOE 3HAYCHHE

IOJJOBOI'0 PAa3MHOKCHUA OPraHu3MoB
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10.3 ramerorenes. IIpen3apoabimieBoe pa3BuTHe. PackpbiBaTh cojep:xkaHie TEPMHUHOB U
Oo0Opa3zoBaHue u I'ameTorenes y ;kuBoTHbIX. [Tosi0BBIE MOHATHI: TAMeTOreHe3, CliepMaToreHes,
pa3BUTHE MOJOBbIX esie3bl. O0pa3oBanue U pa3BUTHE 00reHe3, CCMeHHUKH, AUYHUKH,

KJIETOK MOJIOBBIX KJIETOK. CniepmaTorenes u CIIEPpMATOrOHUH, CIIEPMATOLUTDI,
oorene3. CTpoeHue MOJI0BbIX KJIETOK. CliepMaTUibl, CIEPMATO30U/bI,
OmoxoTBOpeHne U IMOPHOHAJILHOE OOT'OHHH, OOLIUTHI, IOJISIPHBIC TEJIbIA,
pa3BuTHE ;KUBOTHBIX. CIIOCOOBI SIAIEKJIETKA, aKkpocoma.
OIVIOAOTBOPEHHUS: HAPYIKHOE, Hepqu/ICJIﬂTb CTaAuu ramMmeToretlesa 'y
BHyTpeHHee. [lapTeHorenes. "KUBOTHBIX.

JleMOHCTpaIUH OnuceIBaThH MPoOLECC FraMeTOreHe3a U ero
Taoaunubl U cxembl: «['ameTorenes», NEePHOABI, CTPOECHHE MOJOBBIX
«CTpoeHue AHLEKJICTKH U KJIETOK.

CIepMAaToO30Huaa. Paziuuath 0co0eHHOCTH

ObopynoBaHue: CBeTOBOW MUKPOCKOIN;  (CIIEPMATOreHe3a U ooreHesa.
MHKpoONnpenaparbl ANLEKJIeTOK 1 OnucniBaTh NMpOoHECChHI OCEMEHECHUSA U
CIIepMaTo30U/10B. OIJIOAOTBOPCHHUSA, PA3HBIC BAPUAHTHI
JlabopaTopHasi padora «U3yyeHue MapTeHoreHesa

CTPOEHUS MOJIOBBIX KJIETOK HA FOTOBBIX

MHUKpOIpenaparax»

104 NuauBuayanbHoe NuauBuayanbHoe pasBuTHE OPpranu3sMoB (PackpbiBaTh cojeps;kaHue TEPMUHOB H
pa3sBuTHE (oHTOTrEHE3). MOHATHI: OILIOAOTBOPEHHE, 3UTOTA,
OpPraHu3MoOB - IMOPHOJIOTUS - HAYKA 0 PA3BUTHH 0s1acTomMep, AKPOCOMHAS peaKIus,
OHTOI'CHE3 opraHusmMoB. Mopgozenes - o0na u3 MPOHYKJIEYC, IapTeHOreHe3, IMOpHoOreHes,

enaeHvIx npobnem smopuonozuu. Konyenyus
Mopghocenos u moodenu mopghozernesa.
Craanu sMOpHoreHe3a >KUBOTHBIX (Ha

npuMepe JATyIKH).

npodJeHue, 61acTysia, MOpyJa, racTpyia,
HelipyJia, OpraHoreHes, JKToaepma,
Me30/1epMa, JHTOo/iepMa, 11eJI0OM, HepBHAasI

TpyOKa,
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Jlpo6sienne. Tunsl ApoOIeHus.
/[emepmunuposannoe u
HedepMunuposannoe opooaenue. bracmyna,
munvl 61acmyi.

OcoOeHHoCTH IPOOIEHHS MIIEKOMTUTAIOIINX.
3apoabIIeBbIe TUCTKHU (TACTPYIISAIMSA).
3akiajika OpraHoB U TKaHEH U3
3apOJIBIIEBHIX JIUCTKOB. B3aumMHoe BiusHUE
yacTten

Pa3BUBAIOIIETOCS 3aPO/IbIIIIa
(aMOpuroHaTbHAS UHIYKIIHS). 3aKiIaaKa
TJIaHa CTPOCHHUS KUBOTHOTO KaK

pe3yJIbTaT UEPAPXUUYECKUX B3aUMOICUCTBUIM
reHoB. BiusiHue Ha SMOpHOHATBHOE
pa3BHUTHE PA3IMYHBIX (DAKTOPOB
OKPYXKaIoIIEH Cpebl.

J/leMoHCTpPau MK

[Toptpet: X. [lImeman.

Tabmuiel u cxembl: « OCHOBHBIC CTAIUH
OHTOTEHE3a.

Oo6opynoBanue: moaenb «Llukn pazButus
TISITYTITKID

XOp/a, KHIIeYHast TpyOKa.

OmnpenensiTe SMOPUOHATBEHBINA IEPUO.T
Pa3BUTHS OpraHU3Ma H OMHCHIBATH
OCHOBHBIE 3aKOHOMEPHOCTH JPOOICHHUS -
o0pa3oBaHUE OJJHOCIOINHOTO 3apoblIia -
OJ1aCTyJIBI; 3aBUCUMOCTH X0/1a IPOOJICHUS OT
KOJIMUECTBA KEJITKA B SIUIEKIICTKE;
racTpyJIsilUIO U OPTaHOTEHE3.

OOBICHATH dTalbl U PEepeHIIUPOBKU
TKaHeii, 00pa30BaHus OPTraHOB M CUCTEM
OpTaHOB.

XapaKTepU30BaTh PETYJIISALINIO
AMOPHOHAIBHOTO PA3BUTHUS; ETEPMHHAILIUIO
¥ SMOPHUOHATEHYIO HHIYKIIHIO;
TeHETUYECKUN KOHTPOJIb Pa3BUTHS.
OOOCHOBBIBaTh BPEAHOE BO3/ICHCTBHUE
Ta0a4YHOTO JbIMA U AJIKOTOJIS Ha XOJ]
HMOPHUOHAIBHOTO U TOCTIMOPHOHATIBLHOTO
pPa3BUTHS OpraHU3Ma ueIoBeKa

10.5

Poct u pazButue
PKUBOTHBIX

PocT u pa3BuTHE )KUBOTHBIX.
[TocToMOpHOHANBHBIN TTEPUOI.
[IpsiMoe 1 HEnpsIMOe pa3BUTHE.

Pa3Butue ¢ meramopdozom

PackpbiBaTh copiepkaHu€ TEPMUHOB U
MOHSATUI: OHTOTEHE3, TOCTIMOPUOHATIEHOE
pazBuTue, MeTaMopd 03, TUNINHKA, POCT,

CTapeHue,
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y 0eCITO3BOHOYHBIX U MO3BOHOYHBIX
’KMBOTHBIX. Brojiornueckoe 3Hayenune
NPAMOI0 U HENMPSAMOT0 Pa3BUTHS, UX
pacnpocTpaHenue B npupoae. Tumnsbl
pocTa JKMBOTHBIX. PAKTOPHI peryasiuu
pOCTa JKMBOTHBIX M YesoBeka. Ctagun
NOCTIMOPHOHAJILHOTO PA3BUTHSA Y
’KUBOTHBIX 1 YesoBeKka. [lepuoanl
OHTOreHe3a yesaoBeka. CtapeHue u
CMepPTh KaK 0HOJIOTHYEeCKHEe MPOLecChI.
JleMoHCTpauu

Taoaunbl u cxembl: «IIpssiMoe 1 Henpsimoe
pa3ButHe», «PazBurue MaucCKoOro *,KykKa,
«Pa3BuTHe capanun», «Pa3Burue

VIATY KW,

I[IpakTuyeckas padora «BoisiBjIeHHe
NPU3HAKOB CXO/CTBA 3apoAbILIei
MO3BOHOYHBIX }KHBOTHBIX)»

CMepThb.

XapakTepu3oBaTh NOCTIMOPHOHAJIBHBIN
Mepuo] pa3BUTHA OPraHU3MAa M ero
OCHOBHBIE (DOPMBI.

XapakTepu3oBaTh NpsiMoe pa3BUTHE U €r0
Nepuoabl.

H3arare coaepxaHue TeOPUil CTapeHUus
OPraHHU3MOB.

OO0BbACHATH OMOJIOTHYECKHIA CMBICJI
pa3Burtusi ¢ Mmeramop¢o3om

10.6

PasmHoxkeHue U
pa3BUTHE PACTEHUI

Pa3sMHoOKeHHe M pa3BUTHE PACTEHUH.

I' ameTour u cnopoput. Meiio3 B
PKM3HEHHOM IMKJIE PACTeHHH.
OO0pa3oBaHue cop B npouecce Meiio3a.
['ameTorenes y pacrenmii.
OmiionoTBOpeHHe U pa3BUTHE
PACTUTEILHBIX OPraHu3MoB. /[BoiiHoe
OIJIOIOTBOPEHHUE Y IBETKOBBIX PACTEHHH.

OOpa3oBaHue U pa3BUTHE

PackpbiBaTh cojep:kaHie TEPMHUHOB U
MOHATHII: raMeTo(puT, cnopopur,
AHTEPUIMHU, APXETOHNHU, 3APOCTOK,
Meracmnopa, 3apoAbllieBblil MEHIOK,
CHHEPIruabl, aHTUIIOAbI, MUKPOCIIOPA,
NbLIbLIEBOE 3¢PHO, 1BOIIHOE
OILIOIOTBOpPEHHE, POCT, MEpHCTEMA,
KaMOuii, Meproabl OHTOTeHe3a IIBETKOBbIX

pacTeHui.
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CeMeHH.

MexaHM3MBbl PeryJisiiiui OHTOreHe3a y
pacTeHuil U )KUBOTHBIX. /JleMoHCTpanun
[Hoptpert: C. I'. HaBamun.

Taoaunubl U cxembl: «/[BoiiHOe
OILIOJIOTBOPEHHE Y IBETKOBBIX
pacteHuii», «CTpoeHue ceMsH
OTHO/I0JIbHBIX U ABYAOJbHBIX PaCTCHUIN»,
«Ku3HEeHHBIN UK MOPCKOM KAIyCThI»,
«7Kn3HeHHBbI UK MXa», «/KH3HEeHHBIH
HUKJI MANOPOTHUKA», « ’ KM3HEHHBIN IIUKJI
COCHBI».

JlabopaTopHas paGorta

«CTpoeHuUEe OPraHOB Pa3MHOKEHUS
BbICHIUX PACTCHHID)

XapakTepu3oBaTh 0CO0€HHOCTH
0ecI10JI0T0 U N0JI0BOT0 PA3MHOKEHUS
LBETKOBBIX PACTEeHMIA.

BoiaeTh 0c00€HHOCTH POTEKAHUS
ramMeToreHe3a y iBeTKOBbIX pacTeHUId.
OnuckiBaThH Npouecc ABOHHOro
OIJIOIOTBOPEHUSI Y IIBETKOBBIX PACTeHH i
U 00BSICHSITH €ro NpeuMyIiecTBa mno
CPaBHEHHIO

C OILI0JJ0TBOPEHHEM Y CIIOPOBBIX U
roJ10ceMeHHbIX

U TOro 4acos 1o reme

8

11

Tema «I'eHeTnka - HayKa

0 HACJICACTBCHHOCTH U UIBMCHYHUBOCTH OPraHu3MoB)»

111

NcTopusi CTAaHOBJICHUS H
Pa3BUTHUSA T€HETUKH
KaK HAYKH

1

HcTopusi CTAHOBJICHHMS ¥ PA3BUTHA
reHeTHKHN KaK HaykH. PaGoTsl

I'. Menpeas, I'. ne ®pusa, T. Moprana.
Posib 0Te4eCTBEHHBIX YYEHBIX B Pa3BUTHHU
reHeTuku. Padornl

H.K. KoasnmoBa, H.A. BaBusiosa,

A.H. Besozepckoro, I'./I. Kapneuenko,

PackpbiBaTh cojep:kaHie TEPMHUHOB U
MOHATHUM: TeHeTHKAa, I'eH.
/leMOHCTPUPOBATH 3HAHUSA UCTOPUH
BO3HUKHOBEHHS T€eHETHKH.
XapakTepu3oBaTh OCHOBHbIE ITAIbI
Pa3BUTHUS NeHETUKHU KaK HAYKH
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10.A. ®uannyenko, H.B. Tumodeena-
PecoBckoro.

J/leMOHCTpaLMu

IopTpersi: I'. MenaeJn,

I'. le ®pus, T. Mopramn,

H. K. Koasnos, H. 1. BaBuJios,

A. H. Besiozepckui,

I'. 1. Kapneyenko,

1O. A. ®uiaunyeHko,

H. B. Tumodeen-PecoBckmii

11.2 |OcHOBHBIC MOHATHSA U
CHMBOJIbI TeHeTUKU

OcHOBHbBIE TeHeTHYeCKNe MOHATHUS U
CUMBOJIbI. ['0OMOJIOTHYHBIE XPOMOCOMBI,
ajljieJibHbIE TeHbl, AJIbTePHATHBHbIE
MPU3HAKH, JOMUHAHTHBIN H
penecCHUBHBIN NMPU3HAK, TOMO3UIOTA,
reTepo3uroTa, YuCTasi JNHUs, THOPUIbI,
reHoTun, peHorun. OCHOBHbIE METOAbI
reHeTHKH: THOPHUI0JI0THYeCKHId,
HHUTOJIOTHYECKHIi, MOJIEKYJISAPHO-
reHeTU4eCKHuil.

JleMOHCTpaL MU

Taboauumbi: «MeToabl FeHeTUKHY,
«CxeMbl CKpeluBaHUs».
JlaGopaTopHasi padora

«/lpo3o¢uniia kKak 00beKT reHeTHYEeCKUX
HUCCJIeA0BAHUIN»

PackpbiBaTh cojep:kaHie TEPMHUHOB U
MOHSATHI: HACJIEACTBEHHOCTD,
HacJel0BaHNe, U3MEHYUBOCThb, €HOTHII,
(eHoTHI, reHOM, JIOKYC, XPOMOCOMBI,
ajuleJIbHbIE T'eHbI (AJJ1eJIN),
aJlbTEePHATUBHbIC IPU3HAKH,
rOMO3MI0Ta, reTepo3uroTa, 10MHUHAHTHBIN
NMPU3HAK, PelleCCUBHBIN NPU3HAK, YUCTAS
sinHus, ruopuasl. Iloab3oBaThes
reHeTHYeCKOl TEePMHUHOJIOTHEN U
CHUMBOJIMKOM [IJIsl 321IUCH CXeM
CKpelUuBAHUS

N TOro 4acos 1o remMe
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12  Tema «3aKOHOMEPHOCTH HACJIEACTBEHHOCTH»

12.1 3aKOHOMepHOCTI/I 2 MOHO[‘]}[ﬁp]/[IlH()e CKpeliuBaHue. PaCKpblBaTb coaepkaHue TCPMUHOB U
HacCJIeI0BaAaHUA HepB],]if] 3aK0H MeH)leJ];[ - 3aK0H MOHATHIA: MOHOFI/IﬁpI/lIlHOC CKpemuBaHue,
IMPU3HAKOB. eIUHO00pa3usi THOPHA0B MEPBOIo YHCTOTA TaMeT,

Momnoru 6puaHoe nokoJienus. [llpaBusio noMmuHUpoBaHusi. [AOMHHHPOBAaHHE, paclleNVICHHe
CKpelmuBaHue Bropoii 3akon MenjaeJs - 3aK0OH NPU3HAKOB.
pacuienieHusi IPU3HAKOB. OnuceiBath onbIThI I'. Menaens mo
HnToﬂornquKne OCHOBBI N3YYCHHUIO HACJICI0OBAHUSA OTHOM mapbl
MOHOFI/IﬁpI/IIlHOFO CKpelnIuBaHusl. IMPU3HAKOB Y Iropoxa 1moceBHOro0.
I'unore3a YMCTOTHI ramMeT. IIpuBoauTh GOopMyIHPOBKH NEPBOTO U
JleMOHCTPALMH BTOPOro 3akoHoB I'. Mennens (3akoHa
HopreT: I'. Mengenn. eunuooﬁpamn FHﬁpH[[OB nepBoro
Taoauub! u cxembl: «llepBblil 1 BTOPOI  [MOKOJICHHSI, 3AKOH paculenieHust
3aKOHBI MeHaeas». NMPU3HAKOB)H 00bSICHATH UX
OOopynoBanue: Moae/Ib LI HHUTOJOTHYeCKHE OCHOBBI.
TEMOHCTPAaIi 3AaKOHOB eglnﬂooﬁpagnﬂ CocTaBJsATh CXeMbI MOHOFl/IﬁpI/II[HOFO
l“I/lﬁpI/II[OB IEePBOro MOKOJEHUS U CKPCIUBAHUA U PeIIATh TCHETUYCCKUEC
paciienjieHusi NPU3HAKOB; CBETOBOM 321244 HA MOHOTHOPHIHOE CKpelBaHue
MHUKPOCKOII, MUKPOIIPenapar:
«lpo3oguiiar.
I[IpakTuyeckas padora «M3yuenue
pe3yJibTaTOB MOHOTHOPHIHOTO
CKPelUBAHMS Y AP030(PHIbD)

12.2 AHaJIM3UpYyOILIee 1 AHaIU3MpyIIee CKpeluBaHue. PackpbiBaTh cojep:xkaHie TEPMHUHOB U
CKpelUBaHue. IIpoMe:KyTOUHBII XapaKTep NMOHATHI: AHAJU3HMPYIOLIee CKPelMBaHue,
HenosHoe HacJgeaoBaHus. Pacuien/ienue Npu3HAKOB HEIOJIHOE
TOMUHHMPOBAHUE NPHU HEMOJHOM IOMUHHPOBAHUE, KOTNOMHUHUPOBAaHME.
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TOMMHHPOBAHNH.
J/leMmoHCTpanumn

Tadaunbl U cxeMbl: KAHAJM3UPYIOIIEE
cKpeluBanue», «Hemosnoe

CocTaBisiTh cXeMbl AaHAJIU3UPYIOLIET0
CKpelIMBAHMS U PeliaTh reHeTHYecKne
3a/1a4l HA aHAJIU3HpYlolllee
CKpeluBaHNe U HeMoJIHOe

TOMUHHMPOBAHUE) TOMHUHHPOBAHUE
12.3 Turudpuanoe Jlurubpuanoe ckpemusanue. Tperuii PackpbIiBaTh coaepxanue TePMUHOB U
CKpelMBaHune 3aKoH MeH/ieisi - 3aKOH He3aBHCHMOTO  |[10HSITHIi: JUTHOPUIHOE CKPeLUBAHHE,
HaCJIeJ0BAHUA NMPU3HAKOB. (GeHoOTHUNIMYECKUN pPagUKAJL.
LuTo/I0rn4ecKkne OCHOBBI JUTHOPUIHOTO (OnuchIBATH ONBLITHI I'. MeHeas mo
CKpellUBAHNA. U3YYCHUI0 HACJIeIOBAHUA IBYX Map
J/lemoHCcTpanumn MPU3HAKOB Y rOP0OXa MOCEBHOI0.
Iloprper: I'. MeHnaeb. I[IpuBoauTH POPMYJITHPOBKY TPETHEIO
Taoaunbl U cxembl: «TpeTuii 3aK0H 3akona I'. Menaess (3aKoHa
Menpaeas». HE3aBHMCUMOI0 HACJIEIOBAHMS IPU3HAKOB)
OGopynoBanue: Moxe/b 1JIst U 00BSICHAATH €ro HUTOJIOTHYeCKHe
NeMOHCTPALMH 3aKOHA OCHOBBI.
HE3ABUCUMOT'0 HACJICA0OBAHUS MPU3HAKOB, Hp]/[MeHﬂTb MareMarTudecKum pacqéT C
CBETOBOIl MUKPOCKOII; MUKPONIPENAPAT  |IOMOIIBIO (eHOTHIIMYECKOT0 PAIUKAJIA U
«lpo3opuiiay». [IpakTudyeckas padora MeTOJA NePEeMHOKEHHUS BePOATHOCTEH
«M3yyeHnne pe3yJibTaTOB JUTHOPUIAHOIO BAPHAHTOB pacllenieHus MPU3HAKOB Y
CKpeIHBAHNSA Y APO30QHILD) MOTOMKOB 110 ()€HOTHUILY ¥ T€HOTHILY.
CocTaBJfATh cXeMbl JUTHOPUIHOTO
CKPeLIUBAHMS M PelIaTh N'eHeTHYeCKue
3aJa4M HA JMTHOPUIHOE CKPelllUBaHUe
12.4 \Cyensennoe CuenjieHHoe HacJIe0BaHHUe IPU3HAKOB. (PackpbIBaTh cojlep:kaHue TEPMUHOB U
HacJIe10BaHue Padorbl T. Moprana. CuenJieHHoe MOHATHI: CLEIVIECHHOE HACJIeJ0BaHue,
MPU3HAKOB. HaCJIelOBaHNE I€HOB, HAPYIICHH e HApYyIIEeHUs CleNJeHUs TeHOB,
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XPpOMOCOMHAsI TEOPUS
HACJIeACTBEHHOCTH

CUeINIeHUs MesKAy reHaMHu. XpOMOCOMHAas
TeOpHs HACJIECTB EHHOCTH.
J/leMOHCTpaLMu

IlopTper: T. Moprasu.

Taboauubl u cxembl: «CHenyieHHOe
HacJIeJ0BaHKe PU3HAKOB Y AP030QUIbD».
OobopynoBanue: Mmoaenb

NJIs1 AEMOHCTPALUMH CUHENJIeHHOT 0
HACJIeJ0BAHMS PU3HAKOB.

KPOCCHHIOBEp, PEKOMOUHALMS I'¢HOB,
reHeTHYeCKUe KapThl, MOPraHuAa.
IIpuBoaMTL (POPMYIMPOBKH 3aKOHOB
Moprasa (3aKoHa CHeNJIEHHOI 0
HACJIeJ0BAHHUS I'CHOB M 3aKOHA
HAPYLICHHS CLHEIUVICHUS MeKAy TeHaMHu) U
O0BSICHATH MX IUTOJOTHYECKHE

OCHOBBI.

IlepeyncasiTh OCHOBHBIEC MOJI0KEHHSA
XPOMOCOMHOM TEOPHH HACJIEACTB CHHOCTH.
PemaTh reHeTn4eckue 3agaqu

HA CLEIUICHHOE HACJIeJ0BAaHUEe I'eHOB U
HApYLIEHHE CHeIJICHUs MexK1y FreHaMH

12.5

1" eHeTHKA 1OJIA

I' enHeTuka nmoJsia. XpoMOCOMHBIM
MEeXaHHM3M OIpeae/IeHUs M0Jia. AyTOCOMBI
U 1M0JI0BbIE XPOMOCOMBbI. 'oMoramMeTHbIi
U rereporamMeTHbId moJl. I' eHeTn4eckas
CTPYKTYPa MOJOBBIX XPOMOCOM.
HacJiienoBanue Npu3HaKoOB, CHENJICHHBIX €
noJiom. /lemoncrpauuun

Taoauubl 4 cxeMbl: «['eHeTHKA Moy,
«Kapuorun yesnosexka», « Kapuorun
npo3oPpumib», « Kapuorun nTunb»

PackpbIiBaTh coaepxkanne TEPMUHOB U
MOHATHIA: AYyTOCOMBI, M0JIOBbIE
XPOMOCOMbBI, TOMOTaMeTHBII 10J1,
rereporaMeTHbIN MmoJl.

OO0BbACHATHL XPOMOCOMHBIN MeXaHU3M
onpeaeJieHUs M0JIa Y OPraHU3MOB.
I[IpuBOAMTH NpUMeEPHI HACJIEIOBAHUS
NMPU3HAKOB, CHEIUIEHHBIX C MOJOM.
CocTaBJATH CXeMbI CKpEeIIMBAHUSA U
pemiaTh reHeTH4YecKHe 3a/1a4i Ha
HacJieJlOBaHHe MPU3HAKOB, CIEeNJIeHHBIX
C MOJIOM.
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le/IBO)Il/ITb NMPUMEPBI TCHETUIECCKUX

3a00/1¢eBaHNH U 1e(DeKTOB Y OPraHU3MOB,

CBSI3AHHBIX C MOJOBBIMH
XPOMOCOMAMH

12.6 I’ enoTHn KaK
EeJIOCTHAA CHCTEeMa

I" eHOTHII KaK LIEJIOCTHAsI CUCTEeMA.
[LieiioTpONUsA - MHOKECTBEHHOE
nercrBue reia. MHOKeCTBEHHBIH
ajuieansm. Bzanmoaencreue
HeaJlJIeJIbHbIX F'eHOB.
KoMiuieMeHTapHOCTDH. JNIUCTA3.
[osiumepusi.

['eHeTHYECKMIT KOHTPOJIb PA3BUTUA
pacTeHuii, ’)kKHBOTHBIX M YeJI0BeKa, a
TaK:Ke (PU3H0JI0rHYeCKUX MPOoLEecCoB,
MOBEJACHUS U KOTHUTUBHBIX (DYHKIIUIA.
I" eHeTMYecKHe MeXaHU3MBbI
CUMOHOTreHe3a, MEXaHU3MbI
B3aMMO/IEHCTBUS «XO3IUH - MapPa3suT» U
«XO035IMH - MUKpoOuOM». I'eHeTn4eckue
ACMEKTHI KOHTPOJISI 1 U3MEHEHUS
HACJIeACTBEHHOH HH(OPMALNH B
MOKOJEHUAX KJIETOK U OPraHU3MOB.
J/leMoHCTpPaL MK

Taoauubl 1 cxeMbl: K MHOKeCTBEHHbIH
aJL1eJIu3M»; «B3aumoaencreye reHoB»

PaCKpblBaTb coaepkaHue TCPMUHOB U

MOHATHM: MHOKECTBEHHOE [[eﬁCTBHe retHa

(mIefioTponus), KOMILJIEMEHTAPHOCTD,
dnucras,

MoJIMMepHs.

Onpenensite GopmMbl B3aUMOIEHCTBUS
aJJIeJIbHBIX U HeaJlJIeJIbHBIX T€HOB.
I[IpuBOAUTH PUMEPBHI NJICHOTPOIHOI 0
NefcTBUSA F'CHOB.

Pemiath reHeTHYecKue 3a1a4M HA
B3aMMO/CHCTBHE HeaJIeJIbHBIX

r¢HOB

N TOro 4acos 1o remMe

10
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13 [Tema «3aKOHOMEPHOCTH U3MEHYNBOCTH»

13.1 M3menunBocThb 1 B3aumojeiicTBre reHoTHNA U cpelbl Npu [PackpeIBaThL cogep:KaHue TEPMUHOB U
MPU3HAKOB. BUabI ¢popmupoBanuu penorumna. MOHATHI: U3MEHYUBOCTD,
W3MEHYUBOCTH N3MeHYHBOCTH MPU3HAKOB. HEHACJeACTBEHHAS U3MEHYNBOCTD,

KauecTBeHHBIEe M KOJIMYECTBEHHbIE HACJIeICTBEHHAS H3MEHYUBOCTb.
npusHaku. Buabl n3aMeH4YnBOCTH: CpaBHUBATH HEHACJIEJACTBECHHYIO
HeHaCJIeICTBeHHAasl H HACJIeICTBEHHAsl.  |[M3MEHYHBOCTDL C HACJIECTBEeHHOM.
JleMOHCTpaIMHU IIpuBoAMTH NPpUMeEPbI KAYECTBEHHBIX U
Tadaunbl u cxembl: «Buabl KOJIMYECTBEHHBIX IPU3HAKOB
U3MEHYUBOCTI. OPraHU3MOB, IPOSIBJICHUH Y OPTaHN3MOB
OOopynoBanue: :xKuBbIe U repéapHbIe HEHACJIEACTBEHHOM U HACJIeACTBEHHOM
DK3EeMILIAPbI KOMHATHBIX PACTEHMI; U3MEHYMBOCTH
pucyHkH (pororpadumn) :KUBOTHBIX €
Pa3IMYHBIMHM BUAAMU U3MEHYHUBOCTH

13.2 Moaupuxanuonnas 2 MoauduKanuoHHAS H3MEHYNBOCTD.

W3MEHYUBOCTH

Poab cpeabl B popmupoBanuu

MO (PUKANUOHHON U3MEHYNBOCTH.
HopMma peakuuu npusHaka.
BapuauuoHHbIA P M BApUMALMOHHAS
kpuBas (B. Horanncen). CBoiicTBa
MOIU(PUKAITMOHHON U3MEHYUBOCTH.
JleMOHCTpaL MU

Tadaunbl 4 cxeMbl:
«MoaupukanuoHHAs U3MEHYUBOCTDY.
OO0opynoBaHue: ;kuBble U repoéapHbIe
DK3eMILISIPbl KOMHATHBIX PACTEHMI;

pucyHku (¢pororpadumn) KUBOTHBIX

PackpbiBaTh coaepkaHne TePMUHOB U
MOHATHI: MOAM(PUKALMOHHAS, HITH
(peHoTNINYECKAs, U3BMEHYUBOCTD,
BAPUAHTA, BADUALMOHHBIH PAL,
BapUALMOHHAs KpPUBasi, HOpMa
peaKku My NPU3HAKA, MOAU(PUKALMH.
XapaKkTepu3oBaTh CBOMCTBA
MOAU(PUKALMOHHON U3MEHYMBOCTH.
Iloka3bIBaTH POJIb YCI10BHI BHELIHEH
cpeabl B pa3BUTHM MOAU(PUKALMOHHOM
U3MEHYUBOCTH Y OPraHU3MOB.

CtpouTh BapHALIMOHHBbIE PAABI U
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¢ MpUMepaMu MOAU(PUKAITUOHHOU
U3MEHYUBOCTH.

JlaGopaTopHasi padora
«HAccnenoBanme 3aKOHOMEPHOCTEH
MOXU(PUKAIUOHHON U3MEHYHBOCTH.
IlocTpoeHue BApMALMOHHOIO PSAIA H
BAPHALMOHHON KPHUBON»

rpa¢uk KpuBOM HOPMbI peaKIUH
MPU3HAKOB Y PA3JIHYHBIX OPraHU3MOB

13.3 I enorunmnueckas

H3MEHYHBOCTD. I'eHOTHIIMYECKasi H3MEHYMBOCTb. PackpbIBaTh copep;kaHue TEPMUHOB H

Kom GunaTuBHast CBoiicTBa reHOTHITHYECKOi MOHATHIi: KOMOHHATHBHAS

H3MEHYHBOCTD U3MEHYUBOCTH. BUIbI reHOTMNIMYECKOH |[M3MEHYHBOCTh, MyTAIIMOHHASA
U3MEHYUBOCTH: KOMOUHATUBHAS, U3MEHYHUBOCTh, KOMOMHALIMHU, MyTallUH.
MYTAIMOHHAS. XapakTepu3oBaTh CBOHCTBA
KomOuHaTUBHAs ©3MEHYNBOCTD. reHOTUNMYeCKOH M3MEeHYUBOCTH.
Meiio3 ¥ 110JI0BOM IIPOLIECC - OCHOBA OnuceiBaTH MEO03 U 10JIOBOI IpoLece
KOMOUHATUBHOI U3MEHYHBOCTH. KaK OCHOBY NPOSIBJICHUS] Y OPTaHU3MOB
Posib KOMOMHATHBHOI N3MEHYUBOCTH KOMOWHATHBHOI N3MEHYHBOCTH.
B CO3JaHMHU I'eHETHYeCKOro pa3Hoodpasus Iloka3pIBaTh Ha KOHKPETHBIX IPUMeEPax
B Ipe/Aesiax 0HOI0 BHAA. POJIb KOMOMHATHBHOI H3MEHYMBOCTH B
JleMOHCTpaMHU CO3JaHMHU I'eHEeTHYEeCKOro pa3Hoodpa3us
Ta6auusbl u cxembl: «KoMOMHATHBHAS OPraHu3MoOB B IpeAesIax O{HOr0 BH/A.
U3MEHYHUBOCTDY, «Meiio3», CpaBHHMBATh reHOTHIIHYECKYIO
«On1010TBOpEHNE» U3MEHYHUBOCTH ¢ MOAU(PUKAIMOHHO

13.4 MyTanMoHHas MyTauMoHHast H3MEHYMBOCTh. Buabl PackpbiBaTh coaepxaHue TEPMHUHOB H

W3MEHYHBOCTb. MYTAalMii: TeHHbIe, XpOMOCOMHBIE, MOHATHI: MyTallU¥, XPOMOCOMHBIE

3aKOHOMEpHOCTH reHoMHble. CHOHTAHHbIE U nepecTpoiiku (adeppauun), NOJIUIIONANS,

MYTAIIHOHHOTO UHIYUMPOBaHHbIe MyTAUMU. SIiepHble  |aHeYNJIOWAUS, MYTAHT,
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npoiecca.
DNUTeHEeTHKA

N NUTOILIA3MATHUYCCKHUE MyTalluu.
ComaTHyecKHe M M0JIOBbIe MyTalun.

IIpuuvHbI BOSBHUKHOBEHUS MYTALMH.
MyTareHbl M X BJIMSIHHE

HA OPraHu3Mbl. 3aKOHOMEPHOCTH
MYTAIHOHHOT0 Mpouecca. 3aKoH
rOMOJIOTHYECKHUX PSIZI0OB

B HACJIeJICTBEHHOH U3MEHYHUBOCTH
(H.!. BaBusioB). BHesinepuasi
M3MEHYHBOCTb M HACJIECTBEHHOCTD.
Onueenemuka u 3nUeHOMUKA,

PONb INUSeHemuUyecKux hakmopos

6 HACIeO00B8AHUU U USMEHYUBOCU
enomunuueckux npusHaKos

)V opeaHuzmos.

J/leMoHCTpPaIMH

IHoptperni: I'. /le ®pus, B. Horanuces,

MYTareHbl.
[IpuBOAUTH IPUMEPBI MYTALIMH,

BCTPEYAIOIIMXCS Y PA3HBIX OPraHU3MOB.
KaaccuguuupoBats MyTauun

110 Pa3HbIM OCHOBAHHUSIM.
PaziuuaTh Ha M300pakeHHsIX (Cxemax,
Ta0JIMIIaX) TeHHbIEe MyTallNH,
XPOMOCOMHBIE NEPEeCTPOHKH Pa3HBIX
BU/IOB: JIeJIelH, Ty IUINKAIUH,
TPAHCJIOKAIMA, HHBEPCUH; TeHOMHbIE
MYTAIHH.

CpaBHuUBATBH MeK1Y CO00H MyTallul
Pa3HbIX BUI0B.

XapakTepu3oBaTh CBOMCTBA
MYTAIlMOHHOMH M3MEHYNBOCTH.
Ha3pIBaTh NPUYUHBI MyTallU,
BbISIBJIAATH HICTOYHUKH (DAKTOPOB -

H. 1. BaBuios.
Taoaunubsl 1 cxembl: «['eHeTHYecKUe

MYTAareHOB B OKpPY Kaloliei cpeae
(KOCBEHHO).

3a0o0JieBaHus YeoBeKa», « Buabl

MYTalM».

OOopynoBaHue: :KuBbIe U repéapHbIe
DK3eMILISIPbl KOMHATHBIX PACTECHMI;
pucyHku (pororpadumn) :KUBOTHBIX

C Pa3IMYHBIMHU BUIAMH
U3MEHYUBOCTH.

IIpuBoaAMTHL (POPMYIHPOBKY 3aKOHA

TOMOJIOTUYECKUX PSAA0B U
HaCJeICTBEHHOM U3MEHYHUBOCTH

H. . BaBujioBa 1 000CHOBBLIBATh €r0
3HAYEHHE JJIS PAKTHKH CeJIbCKOT0
X039icTBA
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I[IpakTuyeckas padora
«MyTamum y a1po30¢puibl (Ha rOTOBBIX
MHUKPOINPenapaTax)»

U TOro 4acos 1o remMe

14

Tema «I'eHeTHKA YeJI0OBEKA»

141

I" eneTHKA Yesl0BeKa.
MeToabl
MeIUIUHCKOH
reHeTHKHU

Kapuorun yenoBexka. Me:xxayHapoaHas
NMporpaMmMa uccJjieI0OBaHusi FeHoMa
yesioBeka. MeToabl M3y4eHHUs TeHETUKH
JeJIOBEKA: reHeaJIOru4ecKmid,
O0JIM3HELOBbIIi, HMTOreHeTHYECKHIA,
MONYJAMOHHO-CTATUCTHYECKH,
MOJIEKYJISIPHO-T€HETUYEeCKHIA.
CoBpeMeHHOe onpeae/ieHNe reHOTHIIA:
MOJITHOT€HOMHOE CeKBEeHUPOBaHMe,
reHOTUNUPOBAHME, B TOM YHCJIE C
nomouibio INIP-ananu3sa.
HacJjencrBeHHble 3a00/1eBaHMsI YeJI0BeKa.
['eHHbIEe U XPOMOCOMHBIE 00JI€3HU
yeJioBeKka. boJsie3Hu ¢ HAcCJIeACTBEHHOM
NpeApacnoI0KeHHOCTHI. 3HAYEHH e
MEIUINHCKON TeHeTUKHU B
NpeI0TBPALICHUHU H JIeYEeHU N
reHeTHYeCKHX 3a00/IeBaHUH Yel0BeKa.
MeauKo-reHeTHYEeCKOoe
KOHCYJIbTHPOBaHMe. CTBOJIOBBIE KJIETKH.
IloHsiTHE «reHeTHYeCKOro

PackpbiBaTh cojep:kaHie TEPMHUHOB U
MOHATHI: CCKBEeHUPOBAaHUE, KApTa
XPOMOCOMBI, IPOOAH/I, HACJIEICTBEHHbIE
00J1e3HH (MOHOT€HHbIE, MOJIUTeHHbIE,
reHHbIe, XPOMOCOMHBIE), MEIHKO-
reHeTH4YecKoe KOHCYJIbTHPOBAaHHE,
TOPOI0BAsi TUATHOCTHKA, AMHUOLICHTE3.
[lepeunciATh 0COOEHHOCTH U3Y4YeHHS
reHeTHKH YeJI0BeKAa U MeTOAbI
MeIMIMHCKON reHeTHKH.
XapakTepu3oBaTb METOAbI H3YYeHHS
reHeTUKH YeJIOBeKa (reHeaJ oru4ecKui,
0JIM3HEOBbIN, IUTOT€HETUYECKM I,
MOJIEKYJ/JISIPHO-TEHeTHYECKHUI,
MONMYJISIIMOHHO-CTATUCTUYECKHUI).
OnuchiBaTh HeJIN, 321244 U T0CTHKEHU S
MeKAYHAPOAHOU nmporpaMMsbl «I'eHom
yesi0BeKkay. Paziuyars Ha n300pakeHUsIX
(cxemax, Ta0JIMIIaX) KAPTHI XPOMOCOM
(reHeTH4eckue, puznveckue,
CHUKBEHCOBbIE).
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rpy3a». JTH4ecKHe acneKTbl
uccjieJOBaHui B 00J1aCTH
peAaKTHPOBAHHUSI TEHOMA H CTBOJIOBBIX
KJICTOK.

I' eHeTn4eckue (paKTOPHI MOBBIIEHHOM
YYBCTBUTEJIBHOCTH Y€J10BEKA K
(pu3nIecKOMY M XUMHYECKOMY
3arpsi3HEHUI0 OKPY KAKOLIEeH Cpeabl.
I'eHeTH4YeCKas MPeAPACIOI0KEHHOCTD
YeJIOBEKA K MaTOJIOTHsIM.

J/leMOHCTpaLMHU

Taoauusb! u cxembl: «Kapuorun
yes10BeKka», «MeToabl H3y4eHUs] TeHETHKHU
yesgoBekay, «I' eHeTnyeckue 3a00/1eBaHUS
JeJI0BeKa».

IIpakTuyeckas padora «CocraBiieHue u
aHAJIM3 POJAOCIOBHOW

OnucbiBaTh METOAbI COBPEMEHHOT0
onpeae/JieHUs] TEHOTUIIA OPTraHU3MAa:
MOJIHOT€HOMHOE€ CeKBeHUPOBaHUe,
reHOTUIIHPOBAHUE, B TOM YHCJIe €
nomombio INIP-ananusa.
XapakTepu3oBaTh HACJIEACTBEHHbIE
3a00J1eBaHNA YyeloBeKa U 3a00J1eBaHus C
HaCJIeICTBEHHOM
NpeapacnoioKeHHOCTHIO.
CpaBHMBATH F'eHHbIE, XPOMOCOMHbIE
00J1€3HH YeJI0BeKAa M 00J1e3HHU ¢
HacJeICTBEHHOM
NMPeapacnoioKeHHOCTHIO.

Y CcTaHABJMBATH B3aUMOCBSI3b MEKIY
HacJieICTBEHHBIMH 3200/IeBAHUSIMH
JyeJi0BeKa U UX FeHeTHYeCKOoi OCHOBOIA.
O00oCcHOBBIBATH 3HAUEHHE METUKO-
reHeTHYeCKOT0 KOHCYJIbTHPOBAHUS

B NMPeI0TBPALIEHUH H JIeYeHUH
HACJIeICTBEHHDBIX 3a001eBaHU I

JeJI0BeKa
NToro 4yacos nmo reme 3
15 [Tema «CejieKuusi OpraHu3MoB»
15.1 |OcHOBHBIC MOHATHSA 1

CCJICKIINH

JlomecTUKAIIUS U CeJIEKIUA.
3apo:xxaeHne ceJieKINH U IOMEeCTHKALMH.
Yuenue

H.!. BaBuiiosa o IlenTpax

PaCKpLIBaTL coaepkanrue OCHOBHBIX
MOHATHM: CeJIeKIudA, Jo0MeCTUKalus,
NPUMUTHUBHAsA CEeJICKIUA, KOMOMHATHBHAA

ceJIEKIHsA, COPT,
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MPOUCXOKICHUS 1 MHOT000pa3usi
KYJbTYPHBIX pacTeHui. Posib cesekumnu
B CO3JaHUU COPTOB PACTEHHU U MOPOJ
*KMBOTHBIX. COpT, MOpOAa, IITAMM.
3aK0H roMOJI0THYECKUX PSA0OB B
HacjaeAcTBeHHON u3Menuyusoctu H.HU.
BaBuiioBa, ero 3Hauenue aJist
ceJIeKIMOHHOM padoThl. /JlemoHcTpanun
IlopTperni: H. U. BaBuios,

N. B. Muuypun, I'. /1. Kapneuenko,

IL II. Jlykbsinenko, b. JI. Acrtaypos.
Tabauusbl u cxembl: «LleHTpPHI

NPOMCXO0KICHHUS U MHOT000pa3us
KYJbTYPHBIX PACTeHHID», «3aKOH
rOMOJIOTHYEeCKHX PSI0B B
HACJIeICTBEHHOH M3MEHYHBOCTI.
JlabopaTopHas padora «3yuenue
COPTOB KYJbTYPHBIX PACTCHUI U IIOPOJ
AOMAILIHHUX KUBOTHBIX» MIOPOJA, INTAMM.
Ilepe4uncaaTe OCHOBHbIE ITAIBI
Pa3BUTHA CeJIEKIMHU KaK npouecca u
HAYKH.

XapakTepu3oBarb CoAeprKaHUue YYCHUA
H. U. BaBuiiosa o LlenTpax
NPOMCXOKICHHUS U MHOT000pa3us
KYJbTYPHBIX PACTEHHMH.

IHoka3seiBaTh LleHTPBI NPOUCXOKIACHHUSA H

MHOroo0pa3usi KyJbTyPHBIX PACTEeHUN H
LleHTpBI JOMECTHKAIMH JOMAIITHUX
’KMBOTHBIX HA KapTe MHPA, CBA3HIBATH
HX MECTOI0JI0KeHHEe ¢ 0YaramMmmu
BO3HMKHOBEHMS JIPeBHENIINX
IABUJIN3AIAI.

CpaBHHUBATH COPT, MOPOY, HITAMM C
BHIAMH-POAMYAMH.

O00ocHOBBIBATH 3HAYEHHE 3aK0OHA
rOMOJIOTHYECKHUX PSA/IOB B
HacJjeacTBeHHoi n3mMenuuBoctu H. U.
BasuiioBa 1u1sl ceJleKIMOHHOM PpadoThI.
OnuchiBaTh NMEPCNEKTHBDI
JOMECTHKAIIMH U CO3aHHEe HOBBIX
COPTOB KYJbTYPHBIX PACTEHHUIi, TOPO/
JOMAILITHHUX KMBOTHBIX M IITAMMOB
MHUKPOOPTraHU3MOB
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15.2

MeToabl
ceJeKIIMOHHOM

padorbl. CoxpaHenue,
H3y4yeHue u
HCIO0JIb30BaHHUE
reHEeTHYEeCKUX

pecypcoB

MeToabl CeJIeKIUOHHOI padoThI.
MckyccTBeHHBIN 0TOOP: MacCOBBIi U
UHIUBUIYAJbHbIA. JTaNbI
KOMOMHAIMOHHOM CeJleKINH.
HUcnbiTaHue MPOU3BOAMTEIEH

1o noromMcTBy. OTOOP MO reHoTHIY

¢ MOMOIUBI0 OLlEeHKH (peHOTHIIA
MOTOMCTBA U 0TOOP MO FeHOTHILY

¢ nomoiubio anaau3a JTHK.
HMcKyccTBeHHBIN MyTareHe3 Kak MeTo/x

CeJIEKIIMOHHOM padoThl.
PaananmoHHBIN 1 XUMHYECKU
MyTareHe3 Kak HCTOYHUK MYTaluii

Y KYJbTYPHBIX ()OPM OPraHu3MoOB.
HNcnosib30BaHUE TeHOMHOTO
peIaAKTHPOBAHUA U METO/10B
pexomOuHanTHBIX JJHK 17151 mosryyenus
HCXOJHOI'0 MaTepuaJia sl CeJIeKIMH.
[TosryueHne mMOJIUIJIOU/IOB.

BuyTpuBHIOBasi rubpuan3amusi.
biu3kopoacTBeHHOE CKpelBaHKe,

nJm nHOpuaunr. HepoacreenHoe
CKpeluBaHue, UM AYyTOPUIUHT.
I'eTepo3uc U ero NpUYMHLI.
Hcnonb3oBaHue rereposuca

B cesiekunu. OTaanéHnas
rudpuamnsanus. Illpeonosenune

PackpbiBaTh coaepxanne TePMUHOB U
NMOHATHI: HCKYCCTBEHHbIH 0TOOP,
MPOM3BOAMTEIH, IKCTEPbeEp,
0JIN3KOPOJACTBEHHOE CKpellUBAHNE, HJIH
WHOPUIMHT, HEPOJACTBEHHOE
CKpellMBaHKe, WJIN ayTOPUIMHT, YUCTAS
JINHUS, TeTepo3uc (ruOpUuIHas cujia),
TeHOMHOE peJaKTHPOBaHHe,
HCKYCCTBEHHBbIN MyTareHe3, GpakTopbl-
MYTareHbl, NOJUILIOUAbI, OTAAJTEHHAS
rudpuamn3anus, CeKBeHUpPOBaHMe.
XapakTepu3oBaTh OCHOBHbIE METO/bI
ceJIeKIIUM PACTEeHHMI U )KMBOTHBIX:
HCKYCCTBEHHBI 0TOOP H
rudpuanu3anmio.

CpaBHUBATh MaCCOBBbIN HCKYCCTBEHHBIH
0TOOp C MHAMBHAYAJIbHBIM, IOKA3bIBATH
UX 3HAYEHHUeE /I CeJIeKIHHU
KYJbTYPHBIX PACTEHHd M IOMAIIHUX

"KHBOTHBIX.
[IpuBOAUTH KOHKPETHBIE PUMeEPHI

OTAAJEHHOM THOPUAN3AIUU B CeJIeKIIUM.
OnucesiBats onbIT I'. /I. Kapneuenko

10 NMPeOo0JIEHUI0 DecTioaust
MEKBHI0BbIX THOPU/IOB.

Paziuuath Ha M300paskeHusiX (cxemax,
Ta0JIUIaX) Y OTAEeJIbHbIX
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0ecriogus Me:KBUI0BbIX THOPHU/IOB.
JocTHKeHUA CeJIeKIIMU PACTEHUH U
JKMBOTHBIX. «3eéHas pesonoyusy.
CoxpaHeHne U M3y4YeHHEe TeHETHYECKUX
PecypcoB KyJbTYPHBIX PACTEHUI U UX
AUKHX POAUYEH IJIA CO3TaHUA HOBBIX
COPTOB U THOPHUI0OB
CeJIbCKOXO03ACTBEHHBIX KYJIbTYP.
H3yuenue, coxpanenue u ynpagnetue
2eHeMuU4ecKUMU pecypcamu
CeNbCKOXO3AUCMBEHHBIX U NPOMbBICTIOBbIX
JHCUBOMHDBIX 6 YETIAX VIIYYULeHUS
CYUWecmsyouux u co30anusi HO8bIX Nopoo,
JIUHUL U KPOCCO8, 8 MOM YUCTe C
NpUMEHeHUeM COBPEMEHHbIX Menmooos
HAYYHBIX UCCAe008AHUL, Nepedosbix uoell
U NepCneKmuBHbIX MEeXHON0SULL.
Jemoncrpanuu Iloprpersi: H. U.
BaBuJios,

H. B. Muuypumn, I'. /I. Kapneyenko,

H. bopJoyr, JI. K. beases.

Tadauubl U cxeMbl: «MeToabl

cejekuum», «OraaaéHHas
rudpuausanus», «Myraretes».
JlaboparopHasi padora «U3yueHue
METO/I0B CeJIeKIUM NMpPeACTABUTEeeH
KOHKPETHOI0 COPTA M MOPOAbI

X0351iICTBEHHO LIeHHbIE PU3HAKH,
He00X0UMBbIE YeJIOBEKY.
XapakTepu3oBaTh pPoJib CeJIeKIUH B
o0ecredyeHU MPOA0BOJIHLCTBEHHOM
0€e30macHOCTH YejioBeYecTBAa.
IIpyBOAUTH KOHKPETHBIE MPUMEPBI
JAOCTHKEHUI ceJIeKIMHU KYJbTYPHBIX
pacTeHuil ¥ JOMANIHUX KUBOTHBIX B
Poccun
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pacTeHuin»

IIpakTuyeckasi padora

«I[IpuBHBKA pacTeHUIN».

Jrckypcensi «OCHOBHBIE METObI M
NOCTH/KCHUS CeJIEeKIIMU PACTEHUI 1
PKMBOTHBIX (HA CeJIEKIIHOHHYI0 CTAHIMIO,
JIeMEeHHY 10 epmy,
COPTOMCIILITATEIbHBIN Y4aCTOK, B
TeIJIMYHOe X0351iiCTBO, B JIaDOpaToOpuIo
arpoyHHMBePCUTETA WM HAYYHOI' 0
LEHTPAa)»

U TOro 4acos 1o reme

4

16

Tema «bHOTEXHOJIOTUA T

CHHTeTHYeCKasi 0MOJIOrus»

16.1

buorexHoJi0rus Kak

HAYKa U 0TPaCJIb
MpPOU3BO/ICTBA

1

O0BbeKThI, HCIIOJIb3YyeMble

B OMOTEXHOJIOTHH, - KJIeTOYHbIE 1
TKaHeBble KYJIbTYPBbl,

MHKPOOPraHU3Mbl, HX XapaKTEePUCTHKA.
TpagunuoHHasi 6MOTEXHOJIOTHS:

XJie0oneyeHme, mojgydyeHue

KHUCJIOMOJOYHBIX IPOAYKTOB,

BUHOe1He. MUKPOOHOJIOTHYeCKU I
cuHTe3. O0beKTHhI

MHKPOOHOJIOTH4YeCKHUX TeXHOJIOTHil.

IIpou3BoaACTBO O€eIKa, AMUHOKHCJIOT U

BUTAMUHOB.
JleMoHCcTpan U

Taoauus u cxembl: «cmoJib30Banue

PaCprIBaTI) CoaecpRaHUuEC TEPMUHOB U

MOHATHUII: OMOTEXHOJIOIHsl,
TPAAUIMOHHASI OMOTEXHOJIOTHS,

MHUKPOOMOJIOTHYeCKUIl CHHTE3,
MHUKPOOHOJI0THYecKasi TEXHOJIOTHS.

HepeqHCHﬂTb HanmpaBJICHUSA

OMOTEXHOJIOTHH; 1IeJIM U 3aa4H,

CTOsILUE Mepex OMOTEXHOJIOTHei.
XapakTepu3oBaTthb 00beKThI,

HNCII0JIb3YEMbIC B 6I/IOTeXHOJ10FI/II/I, -

KJICTOYHBbIC H TKAHEBbIC KYJbTYPbI,

MHKPOOPraHU3MBbl.
OnuceIBaTHL OCHOBHbIEC METObI

TPAAMLIUOHHOI OMOTEXHOJIOTUM U
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MHKPOOPTraHU3MOB B POMbIIIJICHHOM
MPOM3BOJACTBEY.

JlaGopaTopHasi padora «U3yueHue
00beKTOB OMOTEXHOJIOTHN.
I[IpakTuyeckas padora «Ilonydyenune
MOJIOYHOKHCJIBIX MPOJTYKTOBY.
Jkckypeusi «buorexHosorus -
BasKHeNIIasi NPOU3BOAUTEILHAS CUJIA
COBPEMEHHOCTH

(Ha OMOTEXHOJIOTHYECKOoe
NPOM3BOJACTBO)»

MOCTHKEHUSI MUKPOOHOJI0THYeCKO
TEXHOJIOTHH.

O00CHOBLIBATH 3HAYEHHE
OMOTEXHOJIOTHH

ISl CeJILCKOXO035IliCTBEHHOTI 0
MPON3BO/CTBA

16.2

OcHoOBHbIE
HanpaBJIeHUs
CHHTETHYECKOM
0HOJIOTHH

Co3nanue TEXHOJIOTHIl 1 HHCTPYMEHTOB
LeJIeHANPABJICHHOI' 0

U3MEHEHUS M KOHCTPYHPOBaHHUSA
T€HOMOB C LEJIBIO I0JTy4YEeHUSs
OPraHU3MOB U X KOMIIOHCHTOB,
COepPKALIMX He BCTPeYalouecs: B
npupoae OMOCHHTETHYECKHE IYTH.
Kuerounas unxxkenepus. Meroanl
KYJbTYPbl KJI€TOK U TKAHEH PACTEHUH U
"KMBOTHBIX. Kpnobdanku. ComaTnyeckasi
ruOpPUAN3ALMS U COMATHYECKUH
HMOpuorenes. Mcnoib30BaHue ranjion10B
B CeJICKUMH pacTeHuil. [lonyuenue
IMOHOKJIOHANIbHBIX AHMUMEIL.

PackpbiBaTh colep:kaHue TEPMUHOB U
MOHATHUI: KJIETOYHAS WHKEHEePHs,
KJI€TOYHAS TEXHOJIOT U, METO/ KYJIbTYPbI
KJIETOK U TKaHeil, TOTUIIOTEHTHOCTD,
MJIIOPUNIOTEHTHOCTD,

CTBOJIOBbIE KJIETKH, MUKPOKJIOHAJIbLHOE
Pa3sMHOKeHHEe PACTEeHH i, COMATHYeCKast
ruOpUAN3aNMs, FANJIOUAbl, THOPUIAOMBI,
MOHOKJIOHAJIbHBIE M MOJHKJI0HAJIbHbIE
AHTHUTEJIA, METO/ TPAHCILUIAHTALMH sI/Iep,
KJIOHUPOBaHME.

XapakTepu30BaTh OCHOBHBIE
HANPABJEHUS CHHTETHYECKOIl OMOJI0THH.
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\Hcnonv3o6anue MOHOKIOHANbHBIX U
NOIUKTOHANIbHBIX AHMUMET

6 meouyurne. UCKycCTBEHHOE
0ILU1010TBOpeHMe. PekoHCTpyKIIMS
SIAEKJIeTOK M KJIOHNPOBAHME )KNBOTHBIX.
MeTo TPAHCIVIAHTAIIMH S1/IEP KJIETOK.
Texnonoeuu 0300posnenus,
KYIbMUBUPOBAHUS U MUKDOKIIOHATbHO20
PA3MHOICEHUSL CENIbCKOXO3AUCTNEEHHBIX
Kkyriemyp. JleMoHCcTpauuun

Taoaunn! u cxeMbl: «Kierounas
WHKEHePHsD)

OnuchIBaTh HA KOHKPETHBIX MPUMepax
MeTO/Ibl KJIeTOYHOH HHKeHEePHUH.
[IpuBOANTH MPUMeEPHI HCIOJIb30BAHUS
MOHOKJIOHAJIbHBIX M MOJUKJIOHATbHBIX
AHTHUTEJ B MeIMLIMHE.

OueHuBaTh 3HAUEeHUE CHHTETUYECKOMH
0MOJIOTHH /171l CeJIbCKOT0 X03SHCTBA U
MeTHIIHHbI

16.3

XPpPOMOCOMHASI M TEHHAs
WHKeHepUs

XpOoMOCOMHAS U TeHHAS] MHIKEHEPHSI.

M CcKyCCTBEHHBIM CUHTE3 I'eHa U
KOHCTPYMPOBaHHME PEKOMOMHAHTHBIX
JIHK. Co30anue mpanceenHvlx OpeaHu3mos.
JlocTHKEHUS U EePCIIeKTUBbI
XPOMOCOMHOM M I¢eHHO MHKeHEPHH.
JKOJIOTHYECKHE H I THYECKHE MP00IeMbl
reHHOW MHKEHEePHUH.

JlemoHcTpanuun

Tadoauns! u cxembl: «I'eHHast
WHKEHEePHs»

PackpbiBaTh coep:KkaHle TEPMHUHOB U
MOHSITUI: TeHHAS] UHIKEeHePHUs,
PeCTPUKIMOHHBIE IHIOHYKJIea3bl
(pecTpMKTAa3bl), JUNKHE KOHIbI,
MJ1a3MH/Abl, PECTPUKLUSA, JUTHPOBAHUE,
TpaHcopMauusi, CKpUHUHT,
TPAHCTeHHbIE (TeHeTH4eCKH
MOAM(PUUMPOBAHHbIE) OPTaHU3MBI.
OnuceiBaTh METOAbI PENPOAYKTUBHOIO U
TepaneBTHYEeCKOr0 KJIOHUPOBAaHMS,
KJIeTOYHbIE TEXHOJOIHH U CIIOCOOBI
reHEeTHYEeCKOM MHIKeHEePHUH.
XapakTepu3oBaTh 10CTHKEHUS TeHHOMI
WHKeHEePUU.
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OueHuBaTh IKOJOIHYECKHE U ITHYECKHE
1po0JieMbl KIOHMPOBAHHUSA U CO3JAHUSA
TPAHCI€HHBIX OPraHNU3MOB, NEPCIEeKTUBBI
Pa3BUTHS XPOMOCOMHOM ¥ N'eHHOMH
WHKEHEPHUHU

16.4

MeauuuHCKHE
0MOTEXHOJIOrHH

MenunuHCcKHe OHOTEXHOJIOTHH.

[ locmeenomnas yupposas meduyuna. I11[P-
ouaznocmurka. Memabonomuwlil ananus,
CeHOYEHMPUUEeCKULL AHAIU3 NPOMeoMd
yenoseKka OJisl OYeHKU COCMOSHUS €20
300p06bs. Fcnonb308anue cmeoiogblx
kniemok. Tapeemuas mepanus paka. 3H-
OuouHICceHepus 015 paspabomxu
DYHOAMEHMATLHBIX OCHOB8 MEOUYUHCKUX
mexHonoeul, CO30AHUSL KOMNJIEKCHbIX
mKkanetl couemanuem

mMexHoL02ull MpEXmMepHo20 OUONPUHMUH2A U
ckaghghonounea ons pewenus 3aoau
nepcoHanu3upoOBAHHOL MeOUYUHDL.
Co3z0anue 6eKMOPHLIX BAKYUH C YebIo
0bOecneveHuss KOMOUHUPOBAHHOU 3aUjUMbl
om 8o30youmeneti OPBU, ycmanogénenue
MONEKYIAPHBIX MEXAHUZMOB

DYHKYUOHUPOBAHUSA

PackpsbiBaTh coaep:xaHue TEPMHUHOB U
MOHATHIA: MEIUIIUHCKAsA OMOTEXHOJIOT S,
MeTa00JOMHBIN aHaJIN3,
TeHOUCHTPUYECKHA aHAJIU3,
MepPCOHATM3MPOBAHHAS MeIUIMHA,
pereHepaTUBHAs MeAULMHA.
XapakTepu3oBaTh MeTO/IbI
MeTa00JIOMHOI'0 M T€HOLEHTPHUYECKOI0
aHAJIU3a; UCI0JIb30BAHHE CTBOJIOBBIX
KkJy1eTOK; [II{P-1narnocTuky; rapreTHyo
Tepanuio paKa
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\PHK-coodepaicawyux 8upycos, 8b13618ar0ujux
0cobo onacHvle 3a001e8anUsl Yeno6eka u
OICUBOMHBIX

U TOro 4acos 1o remMe

Pe3zepBHOE BpeMsi 1
OBLIEE KOJIMYECTBO 102
YACOB IO ITPOI'PAMME
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®enepanpHas padodast nporpamma | buonorus. 10-11 xmaccest (yrimyO6néHHBIN YPOBEHD)

11 KJIACC
HaunmenoBanue
Ne KoanuyecTBoO OcHOBHBIE BHIbI 1eITeJILHOCTH
w/n pa3iesioB U TeM 4ACOB IIporpamMmmHoOe coaepxanue

y4eOHOro npeamera

odyyammuxcst

1 [Tema «3aposkaeHue u pa3BuTHE IBOJIONNOHHBIX NIPEACTABJICHUN B OMOJIOTHI»
1.1 |Dpomoumonnas Teopus 1 JBosounonHasi teopusi U. Jlapsuna.
Y. /lapBuHa IIpeanocblIKM BOSBHUKHOBEHUSA PacKpbIBaTh COlEPKAHNE TEPMHHOB U

napBuHM3MAa. JKU3Hb 1 HAYYHAA
nesaTejbHOCTH Y. lapBuna.
JlemoHCcTpanumn

[lopTperni: Apucroreb, K. Jiunnei,
/K. b. Jlamapk, J. /K. Cenr-Uiep,

/K. KoBbe, Y. lapBuH.

Taoaunel u cxeMbl: «CHucTeMa JKUBOH
npupoasl (no K. JIlunuerw)»,
«JlecTHHIIA )KMBBIX CylIecTB (110
Jlamapky)», «Mexanusm ¢popMupoBaHUs
NPUCIOCO0JIeHHI Y PACTEHUI U
PKMBOTHBIX (1m0 Jlamapky)», «Kapra-
cxeMa MapupyTa nyremecrsus Y.
TapBuna», «Haxoaku Y. lapBuna»

MOHATHIA: KpeauMOHU3M, BU/,
CHCTEeMATHKA, ONHAPHAA HOMEHKJIATypa,
HCKYCCTBEHHAsl CHCTEMA KJIacCH(PUKaALUN
OPraHM3MOB, HCTOPHYECKHUI METON,
NapBHHHU3M. XapaKTePU30BATh B3IJIS/AbI
Apucroresis, IMieaoxkaa, Jykpeuus
Kapa, /[:x. Pest Ha pasBuTHE KMBOI
NPUPOABI.

OuenuBathb Bkiaaa K. JInnnes: B paspurue
Onosiorum.

CpaBHUBATH B3IVIS/Abl HA BU/I H
oMo K. Jlunues, K. b. Jlamapka u
Y. /lapBuna.

Kpurnuyecku oneHMBaTh
KPealMOHUCTCKHUE B3IJISAAbI HA JKUBYIO
npupoay.

IlepeuncjiATh KyJIbTYPHO-UCTOPUYECKHUE H

€CTECTBCHHO-HAYYHBIC MPEANNOCBIIKHA
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MOSIBJICHUSI IBOJTIOLHOHHON TEOPUH

Y. /lapBuna.

OnuceIBaTh PoJib HCTOPHYECKOT0 METOA.
M3nararh CyliHOCTH IBOJIIOLIUOHHOM
Teopun Y. /lapsuna.

Ha3sbiBaTh 0CHOBHBIE (paKTHI OHOrpaduu
Y. lapBHHA ¥ 3Tanbl CO3AaHUA UM
HBOJTIOLMOHHOI TEOPUH

1.2

JIBHoKy M E CHJIBI
hBoJIIOIINHA BHUAOB mo Y.

JlapBuny

J[BMaKyIIMEe CHITBI IBOJTIOLMHU BUAOB 1o Y.
/lapBuHY (BbICOKASI HHTEHCUBHOCTh
Pa3MHOKeHUsI

OpPraHu3MoOB, HACJIEeACTBEHHAS
U3MEHYMBOCTh, 00pbL0a 3a
CyllleCTBOBAHME, €CTECTBEHHBIH U
HCKYCCTBEHHBIH 0TOOP).

JlemoHcTpauuun

I[loptper: Y. lapBuH.

Tabauubl u cxembl: «PopMbl 00pbLOBI 32
cymectBoBaHue», «llopoasl rosyoein,
«MHoroodpasue KyJbTYPHbIX (pOPM
KAIyCThD,

«Ilopoabl TOMAIIHUX KUBOTHBIX),
«Cxema o0pa3oBaHusi HOBBIX BUI0B (110
Y. lapBuny)», «CxeMa COOTHOIIEHUSA
NBUMAKYIIHX CHJI

PBOJIOII

PackpsbiBaTh coaep:xaHue TEPMHUHOB U
MOHATHIA: HACJIECTBEHHOCTD,
W3MEHYUBOCTb, HCKYCCTBEHHBbII 0TOOP,
0opb0a 3a cylecTBOBaHMeE, €CTECTBEHHbIH
oTOOp.

N3aarath CyIiHOCTH YUYEHHS

Y. lapBuHa 00 HCKYCCTBEHHOM OTOOpE.
XapakTepu3oBaTh ABUKYIIHE CHJIIbI
IBOJIIOLIMH BUAOB 110 /lapBuHY.
[IpuMeHSITH 3HAHUS 0 ABHAKYIIMX CHJIAX
PBOJIIOLIMH BUA0B 10 JlapBUHY 1JIsl
00bsICHEeHHSI MHOT000pa3usi BUI0B, IOPO/I
JOMAIIIHUX KUBOTHBIX U COPTOB
KYJbTYPHBIX PacCTeHH
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1.3 |®opmuposanue 1 Odopmiaenne cHHTETHYECKOI Teopun PackpbIBaTh cojiep:kaHHe TEPMHHOB H
CHHTETHYeCKOM asosonuu (CTI). HedTpanbHasi TEOPUST |[HOHATHIA: 1APBHHU3M, My TAIMH,
TE€OPHUH IBOJIIOINH HBosonun. CoBpeMeHHasi IBOTIOIHOHHASA MYTAlMOHHBIN Mpouecc.

OnoJsiorus. OO0BbIICHATH NPUYMHBI KPU3HCca
3HaveHMe IBOJTIMOHHON TEOPUH B MapBHHU3MA.
(opMHUPOBAHHM €CTECTBEHHO - HAYYHOH |O0OCHOBBIBATH 3aKOHOMEPHOCTH
KAPTHHBI MUpa. /leMoHCcTpaUNu TpaHc(OpPMAIMH JAPBHHHU3MA B
Iloprperni: C. C. YerBepukos, CHHTETHYECKYI) TEOPHIO IBOJTIOIMHI
. . lImanabraysen, Ix. Xoaaeiin, (CTD).
/1. K. beasies. N3aarath ocHOBHBIE mojio:kenusst CTI.
Ta0auubl U cxeMbl: «OCHOBHBIE OuennBath BKJIaja I'. /le ®pusa,
M0JI0KEHUS CUHTETHYECKOM TeOpUH C. C. YUeTrBepukoBa,
IBOJIIO LI U. U. llImaasraysena, /I. K. beasiesa B
(popmuposanue CT)I.
OuennBathb 3Hauenne CTI B
GopMupoBaHUM COBpEeMEHHOM
eCTECTBEHHO-HAYYHOH KapPTHHBI MUPA
HNToro 4yacos mo reme 4

2

Tema « MUKPO3IBOIIOLUA

U eé pe3yJabTaThbl»

2.1

ITansl
HBOJIIOIHOHHOTO
npouecca:
MHKPOIBOJTIOIHUS U
MaKPO3IBOJIOIHA.

[Momyasinus -
DJIEMEHTapHas

eIMHHUIIA DBOJIIOINHU

3

Ilonmynsuusa Kak 31eMeHTapHas
eqnHULA 3BoIOnMU. CoBpeMeHHbIe
MeTO/bl OLIeHKH F'eHeTHY€eCKOro
Pa3HO00pa3usi M CTPYKTYPBI
nonyasuuid. U3smenenue resoponaa

MOMYJIAIMH KAaK 3JIeMeHTapHoe
PBOJIIOIMOHHOE SIBJIeHHE. 3AKO0H

I'CHCTUYICCKOI'O PABHOBECHUSA

PackpbIBaTh cojep:kaHue TEPMUHOB U
MOHSITUI: MUKPOJBOJIIOI U,
MaKPOIBOJIOIHA, MyTAI[UH, TOMYJISI U,
KOMOMHAIIUN T€eHOB, reHO(oH,
BJIEMEHTAPHOE IBOJIIOIHOHHOE SIBJICHHE.

XapaKTepI/ISOBaTL MHUKPOIBOJOIHUI0O KaK
dTall MOABJCHUA l'lpﬂCl'[OCOﬁ.l'leHl/Ii/i H

BH/1000pa30BaHMus.
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JI:x. Xapau, B. BaiinGepra.
JleMmoHCcTpanumn

Taoauubl 1 cxembl: «MyTalMOHHAS
U3MEHYUBOCTHY, «[lonyasinuonnas
CTPYKTYpa BHAa», «CxeMa nposiBjieHUsA
3aKkoHa Xapau-BaiinOepra».
JlabopaTtopHasi padora «BbisiBiIeHue
U3MEHYMBOCTH y 0CO0eH 0JJTHOT0 BH/Ia)

XapaKkTepu3oBaTh MOMYJIALIMIO KAK
3JIEMEHTAPHYI0 ¢INHUIY IBOJIIOLNH.
[lepe4yucaaTh NPU3HAKHN UICATbHOU
MONMYJIAMH U 00bSACHATD YCJIOBHSA
BbINOJIHEHUS 3aK0HAa Xapau- BaiinOepra.
[IpuMeHATH UMeIoLecs 3HAHUSA 1JI
00bsICHEHHS] IPUYUH U3MEHYUBOCTH Y
0co0eil 0JHOT0 BUJA

2.2

DJieMeHTapHbIe
(axkTOopbI 3BOTIONMHA

JiieMeHTapHblIe GaKTOPbI (ABHKYLIHE
CHJIBI) 3BOJIIOLUH. MyTallMOHHBII
npouecc. KomOunaTuBHast
W3MEHYUBOCTD. /[peii( reHos -
cJy4YailiHble HEHANPABJICHHbIC H3MEHEHHS
yacToT ajljielieii B monyasinusx. Jpgexr
ocHoBaTedsl. Dppexm 6ymvLI0YHO20
copaviuika. CHUMCeHUue 2eHemuiecKo2o
PA3HO0OPA3UsL: NPUHUHBL U CTIe0CMBUSL.
[Iposienenue a¢hgpexma opeiigha 2enos 6
Oonbuux u maneix nonyaayusx. Murpanmu.
N3ousius nonyJasiumii: reorpaguyeckast
(mpocTpaHCTBEeHHAs), OMOJIOTHYECKAS
(penpoayKTHBHAs).

JlemoHcTpanuun

[Hoptperni: C. C. UeTBepukos,

J. Maiip.

PackpsbiBaTh cojep:xaHue TEPMHUHOB U
MOHSITUI: MYTAallMOHHBIH MPoLECC,
KOMOMHATUBHAS U3MEHYUBOCTD,
MOMyJIIMOHHBbIE BOJIHBIL, peii( reHos,
MUTPaIUH, U301, reorpaduyeckas
(MpoCTPaHCTBEHHAS) U30JIS LU,
Onosiornveckas (penpoayKTHUBHAas1)
U301 Ms, 3P PeKT ocHOBaTEIA, IPPeKT
Oy THIJIOYHOTO TOPJIBIIIKA.
XapakTepu3oBaTh 3J1eMeHTAPHbIE
(axkTopbI (ABMKYIIHE CHIIbI) IBOJIIOIUN.
OuenuBathb Bkiaj C. C. YerBepukosna,
J. Maiipa B pa3BuTHe 3BOJIOLIHNOHHOIO
YUeHusl.

OO0BACHATH NPUYMHBI HEHATIPABJIECHHOT' 0
NelcTBHS DJIeMEHTAPHBIX IBOJIIOIHOHHBIX
¢daxkrTopos.

HpI/IMeHSITb HMEIIMuecsda 3HAHUA
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Taoauubl 1 cxembl: «/[BUKYyIIHE CHITBI
DBOJIIOIUNY, «IKOJOTHYECKAsT U30JISIUS
MOMYJISIMUA CEBAHCKOM opein»,
«['eorpaduyeckasi u3o0JaAUA
VINCTBEHHULIbI CHOUPCKON 1
JINCTBEHHULbI 12y PCKOID),
«IlomyJISMOHHBIE BOJIHbI YMCJIEHHOCTH
XUIIHUKOB M KEePTB»

0 IBMKYIIHMX CHJIAX IBOJTHOLIMHU
NJI51 00BSICHEHUs] IPUYMH Pa3HO0Opa3us
reHo()oH/1a NOMYJISAUMA OTHOTO BUAA

2.3

EcTecTBeHHbIIT 0TOOP -
HANPaBJAIOIMMNA pakTOp
HBOJIIOLNH

EcTecTBeHHBbI 0TOOP - HANIPABJIA IO
¢axTop 3BOTIIOIUU. POPMBI
eCTECTBEHHOI0 0TO0pAa: IBMKY LN,
CTA0WIIN3UPYIOUINIA, pa3pbIBAIO NI
(mu3pynTuBHbIi). Ilos10BOM 0TOOP.
Bo3HnKHOBeHNE H 3BOJIIOIUSA
COLMAJILHOIO NOBEACHUS

"KMBOTHBIX.

JleMoHCTpaNMH

Tadoaunel u cxeMbl: «CxeMa aelcTBUs
eCTECTBEHHOI 0 0T00pa», «DopMbl
0opbOBI 32 CYylIECTBOBAHUE),
«AHaycTpUAJBHBIN MeJIaHU3M»,
«KuBble NCKONaeMble)»

PackpsbiBaTh coaep:xaHue TEPMHUHOB U
MOHSITUI: eCTeCTBEHHbIH 0TOOP,
ABHMKYLIMHA 0TOOP, CTA0UIU3HPYIOLIHIA
0T0OpP, paspbIBAIIMI 0TOOP, MOJT0BOM
oT0Oop.

XapakTepu3oBaTh eCTECTBEHHbIH 0TOOP
KaK JIBHKYLIYI0 M HANIPABJISIIOUIYI0 CHILY
DBOJIIOLHMHU, ero (popMBbl.

Pasanuath pOpMBI ecTECTBEHHOT0 0TOOpa
B NOMYJISIUUSAX, IPUBOAUTH NPUMeEPbI
AefcTBHUSA B ONMYJIAUUAX (GopM
eCTeCTBEHHOI 0 0T0O0pA.

O0BACHATDH NPEANOCHLUIKY J1JIA TeliCTBHS
NBUKYIIEH U cTaduiau3upyouiein popm
eCTeCTBEHHOI0 0TOOpA.

CpaBHUBaTh (POPMBI €CTECTBEHHOTO
oT0Opa, AeJIaTh BHIBO/JBI HA OCHOBE

CpaBHEHUS.
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[IpumeHsATH UMerOIIHeCs] 3HAHUS O
eCTeCTBEHHOM 0TOOpe A1 00bSICHeHUS
MPOLEeCcCOB, MIPOUCXOASANIUX B MOMYISALHUAX
BU/I0B

OpPraHu3MoB

2.4

I[Iprcnocod1eHHOCTH

OPraHH3MOB KaK
pe3yabTaT
MHKPO3BOJIIOIUH

IIpucnoco01eHHOCTh OPraHU3MOB KaK
pe3yJabTaT MUKPO3BOJTIOLHH.
Bo3HnKHOBeHNE MPUCIIOCO0IEHNH Y
OpPraHusMoB. Apomop(do3sl u
uauoagantanuu. [lipumepsl
MPUCIOCO0JIEHN Y OPraHU3MOB:
Mopdosornueckue, GpuU3noJI0oru4ecKue,
OnmoxumMHYecKue, NoBeJeHYeCKHe.
OTHOCHTEJBLHOCTH NPUCITOCO0IEHHOCTH
OpPraHu3MoOB.

JlemoHcTpauuun

Tabdauubl U cXeMbl:
«IloKpOBHTEJILCTBEHHAS] OKPACKA
PKMBOTHBIX», «IIpenynpexnaromas
OKPAaCKa )KUBOTHBIX»,
«DU3N0JI0THYEeCKHE AJANITAIUN,
«IIpucnoco0/IeHHOCTH OPraHU3MOB U eé
OTHOCUTEJIBHOCTBHY.

ObOopynoBanue: repdéapum pacTeHuii;
KOJUIEKIIMU HACEKOMBIX; Uyuesa NTUIl u
3Bepeil ¢ NpuMepaMu pa3JIuYHbIX
npucnoco0JIeHui.

PackpbiBaTh coaep:kaHue TEPMHHA
MPUCIOCO0JIEHHOCTh OPraHN3MOB
(apanrTamnus), apomopdo3s,
HAMO0ANANITALIMSA.

[IpuBOAMTH KOHKPETHbIE MPUMEPHI
MPUCIOCO0JIeHHII OPraHNU3MOB
(Mopdoaornueckne, GusnoI0ornuecKue,
OMoxuMHYecKHe, NoBeJeHYeCKHe).
OO0BbSICHATH MEXaHU3M BO3HUKHOBEHMS
MPUCIIOCO0JIEHNH Y OPraHMu3MOB.
IIpuBoauTH IPpUMEPHI apOMOP(030B U
UIM0AJANTALMNA Y PACTEHUH U
"KMBOTHBIX.

O0BbsACHATH PoJib apoMop¢030B B
0CBOCHHY OPraHM3MAaMHU HOBBIX Cpe/l
o0uTAHUS.

OO0BACHATH POJIb HAHOANANITANUI B
NMPUCIIOCO0JIEeHUN OPraHNU3MOB K
KOHKPETHBIM YCJIOBHSIM Cpe/bl.
Jloka3bIBaTh OTHOCUTEJILHBINA XapaKTep
MPUCIOCO0JIEHHOCTH Y PUBOAUTDH
NMPUMeEPbl OTHOCUTEJIBLHOCTH aanTalMl.
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JlaGopaTopHasi padora
«IIpucnocodieHnsl OPraHN3MoOB M UX
OTHOCHTEIbHAs 1eJIeCO00Pa3ZHOCTbY.
JlabopaTopHasi padora «U3yueHue
apoMop(030B U HAMOANANITALUN Y
pacTeHUil U

YKMBOTHBIX)

PackpbIBaTh 3HAYEHUE ABUKYLIMX CHJI
IBOJIIOLIMU B GOPMUPOBAHUM
MPUCIOCO0JIeHU I

2.5

Bun, ero kpurepuu u
CTPYKTypa

Bun, ero kpurepum U CTpyKTypAa.
JlemoHCcTpanumn

Taoaunbl u cxembl: «Kputepuu Bugay,
«Buabl-1BOHUKN», «CTPYKTypa BHAa B
MpUpoae».

OoOopynoBanue: repdéapum pacTeHuii;
KOJIJIEKIIUY HACEKOMBbIX; Yy4eJ/ia NTUIl U
3Bepeil pa3sHbIX BH/IOB.

JlabopaTopHasi padora

«CpaBHeHHe BHI0B 110
MOP(}0I0rH4YeCKOMY KPUTEPHIO»

PackpbiBaTh cofep:kaHue TEPMUHOB U
MOHSITUI: BUJI, KPUTEPUHU BHU/IA,
MOJIUMOP(pu3M, BUIbI-IBOHUKH, apea,
HKOJIOTrHYeCKasi HUIIA, OMYJIALHS,
BHU/I0BOIl KAPUOTHIL, KOCMOIIOJIUTHI,
DHIEMUKH, OABHU/IbI, IKOTHIIBI.
XapakTepu3oBaTh KpUTEPUH BUIA
(Mop(o10rHYecKuil, TeHeTUYECKHI,
OMoXMMu4ecKmii, reorpapuueckuii,
HKOJIOTHYEeCKH i, OMOXUMHYECKHH).
O0BbACHATH HEOOXOAUMOCTH
HCII0JIb30BAHUS BCeil COBOKYITHOCTH
KpUTEepPUeB /I oNpeleeHus BUI0OBOI
MPUHANJIEKHOCTH OPraHu3Ma.
[lepeunc/iATH OCHOBHbIC BHYTPUBH/I0BbIE
rpynnupoBku. O0bACHATH NPHYMHBI
CYyLLIECTBOBAHMSI MOHO- M
MOJIUTHIINYECKUX BUA0B. CpaBHMBATH
BH/IbI 110 MOP(OJIOTHYeCKOMY KPUTEPHIO
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2.6

BugooopazoBanue kak

pe3yabTar
MHUKPO3BOJTIOLHH.
CBa3b
MHUKPO3BOJTIOIHU H
PIHAEMHOJIOTHH

BunooOpa3oBanne kak pe3yJbTar

MHUKpOo3BoMouuu. U3oasauus -
KJII04eBOi paKkTOpP BUI000pa30BaHMs.
IIyTi 1 cioco0b1 BUI000pa30BaHUSA:
ajuionaTpuveckoe (reorpadpuyueckoe),
CHUMIIAaTPHYeCKOoe (IK0JI0ru4ecKoe),
«MTHOBEHHOE» (IOTMIIONAU3ALMSA,
ruopuausanms). JNIinTeJbHOCTH
BOJIIOLIMOHHBIX MIPOLIECCOB.
MexaHu3Mbl (POPMHPOBAHUA

0MO0JIOrHYeCKOro pa3Hoo0pa3us.
PoJiL YBOJIIOLIMOHHON OMOJIOTHH

B pa3pa0oTKe HAYYHbIX METO/10B

coOXpaHeHMs1 OMOpa3HOoOOpa3usl.
MuUKPO3BOJIIONUA U KOIBOJIOIUSA
Mapa3uToB U UX X03seB. MeXaHUu3MbI
(GopMupOBaHUA YCTOMYMBOCTH

K AaHTUOMOTHKAM M CI0CO0bI 00PbLObI

C Heil.

JlemoHcTpanuun

Tadoauns! u cxeMbl: «Coco0bI
BH/1000pa3oBanus», «I' eorpadpuyueckoe
BH1000pa3oBaHue TPEX BUIOB
NIaHbIIIEH», «IK0JOTrHYeCKoe
BH1000pa3oBaHie BUA0B CHHUILY,
«[Homumnouasl pacrenniny, «Kanycrso -
peaedHbIid THOPUI».

PaCKprBaTL COACPKAaHUEC TCPMHUHOB U

MOHATUI: BUA000pa3oBaHue, U301,
KOIBOJIIOLMS.

XapakTepu3oBaTb BUA000pa3oBaHue
KaK pe3yJibTaT MUKPOIBOJIIOLNH.
OO0BACHATH POJIb U30JSIIIHU

B 00pa30BaHMU HOBBIX BH/I0B.
XapakTepu3oBaTh pa3ju4yHbIe CIIOCOObI
BH/1000pa3oBaHus (aJI0NMaTpUIECKoe,
CHUMIIaTPHYeCKoe).

[IpUBOAMTE KOHKPETHBIEC PUMEPHI
BHU/10B, 00pa30BaBIIMXCH PAa3JIHYHbIMU

CII0CO0AMM.

[IpuMeHATH 3HAHUSA CIIOCO00B
BH/1000pa30BaHus ISl 00bSICHEHU S
NPUYUH MHOT000pa3usi BU/10B.
OO0BbSACHATHL BOBHUKHOBEHHE

YCTOMYMBOCTHU MATOTCHOB
K AaHTUOMOTHKAM
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ObOopynoBanue: repdéapum pacTeHuil
0JIM3KUX BHI0B, 00pa30BaBIINXCHA
Pa3JIMYHBIMHU CIIOCO0AMU

U TOro 4acos 1o remMe

14

3 [Tema «Makpo3BoJIOUMSA U €€ Pe3yJbTaThbD)

31 MaKpo3BOJIIOLHS. 1 MeToabl M3yUYeHHSI MAKPOIBOJIIOLUM. PackpbIBaTh cojiep:KkaHHe TEPMUHOB H
IlajteonTOIOrHUECKHE I1ajieoHTOJIOrHYECKHE METOAbI U3YUYCHUSA MOHSITUIL: MaKpPOJIBOJTIOLHSA ((l)nﬂorel-[eg),
MeTOAbl U3yYCeHUS bBooNuU. [lepexoannie popmbl u nepexoanbie GopMbl, (PUIOTeHETHUECKHE
BOJIIOIU U (unoreHeTnuecKue psiAbl OPraHU3MOB.  |psi/IbI,

JleMOHCTpANHH MAJIEOHTOJIOT Hsl.

TabdmuubI 1 cXeMbl: XapakTepu3oBaTh MAaKPOIBOJIIOIHIO KAK

«DUIOreHeTHYECKHIl PSI/T JIOLIAIHY, HAJABUIOBYIO YBOJIIONHIO 00Pa30BaAHUS

«ApXGOHTepl/IKc», «31;ep03y61)1e SIIIEPbD», KPYIHBIX TAKCOHOMHUYECKHUX €IMHHII.

«Crerouedanbny, «PUHHOPUTHIY, OO0bSACHATH 3HAYEHHE

«CeMeHHbIE TAOPOTHHUKI. MAJECOHTOJIOTMYECKUX MCCJIeIOBAHUI NI

OﬁOpleOBaHl/Ie: KOJJICKIINA, repﬁapml, MOJIyUeHUS (l)aKTOB IBOJIIOIMHA

MYJISIZKH MCKOIIAeMbIX OCTATKOB OpraHu3MoB.

OpPraHu3sMoB I[IpuBOAMTH NpUMEPHI OPraHU3MOB,
OTHOCSLIIMXCH K MepexoaHbIM GpopmaM.
Ha3bpIBaTh rpylnnbl OpraHu3MoB, 1JIs
KOTOPbIX BOCCTAHOBJIEHbI
(punorenernyeckue psaabl.
CpaBHMBATH NPOLECCHI MAKPOIBOJIKOIUHA
W MUKPOIBOJIOIUU

3.2 buoreorpaguyeckue 1 buoreorpaguyeckue MeToan! u3ydyeHuss (PackpbiBaTh coaepkaHue TEPMUHOB U

METOAbI M3y4YeHUsI
DBOJIIOIHHA

BoIonnu. CpaBHeHue (JIopbl U ayHbI

MAaTCPUKOB U 0CTPOBOB.

MOHATHI: Ouoreorpagus, FHAEMHUKH,

PeJMKThbI.
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buoreorpadguyeckue odacTu 3emiiu.
Buabl-3HAEMUKH M PEJIUKTHI.
JlemoHcTpanumn

Tabauubl U cXeMbl:
«buoreorpadpuyeckue 30HbI 3eMJIN»,
«/Ipeii() KOHTHHEHTOB», «PeJIMKTBI».
OoOopynoBanue: repoéapum; KOJJIEeKIHUU
HACEKOMBIX

O0o0CHOBBIBATH 3HAYEHUE OMOreorpadpumn
NJIS1 M3y4YeHHs IBOJTIONMHA OPraHU3MoOB.
[lepeuncasaTs OMoreorpadpuyeckue
00sacTi 3eMJId M O0BSICHATH MPUYHUHBI X
Bbl/ICJICHUS.

CpaBHuBathb Quiopy u payHy MaTepuKOB U
OCTPOBOB, PACTEHHS U *KUBOTHBIX PA3HbIX
Ouoreorpaguyeckux odJacreil.
[IpuBOAMTH NPpUMEPHI PEJIMKTOBBIX
OpPraHu3MoOB, BUA0B-IHIEeMHUKOB.
OO0BbICHATH NPUYMHBI COXPAHEHUS BUI0B
DHIEMHKOB U «GKMBBIX

HCKONAEeMbIX)

3.3

IMOpuoJIOrHYecKue u
CPABHUTEJILHO-
Mopdosiornyeckue
METObI 3y4YeHUs
DBOJIIOIHNHU

IMOpHOJIOrHYecKHe U CPABHUTEJIBHO -
MopdoornyecKue MeToAbl H3y4eHHs
HBooNuH. 'eHeTHYEeCKHE MeXaHU3MBbI
HBOJIIOIIMM OHTOTreHe3a U MOSIBJICHHSA
HBOJIIOIIHOHHBIX HOBILECTB.
I"oMoJIOTHYHbIC N AHAJTOTHYHBIE OPTAHBbI.
PyauMeHTapHbIC OPraHbl M aTABU3MBI.
MoJieKy/JIIpHOTeHeTHYeCKHe,
OMoxuMHYecKkHe 1 MaTeMaTHYeCcKHe
MeTO/bl U3y4YeHHUs IBOJTIOLHMN.
I"omoJioruuHbIe reHbl. COBpeMeHHbIe
MeTO/bl MOCTPOeHHS (PUIOTeHeTHYECKUX
NepeBbeB.

PackpsbiBaTh coaepxaHue TEPMHUHOB U
MOHATHIA: IMOpPHUOJIOTHsI, MOp(oJIorus,
rOMOJIOTMYHbIE U AHAJIOTMYHbIE OPraHbl,
PYAMMEHTBI, aTABU3Mbl, 0MOXHMHYECKA
rOMOJIOT M.

XapakTepu3oBaTh IMOPHOJIOTHYECKHUE,
CPaBHUTEILHO-MOP(}O0I0ru4ecKue,
MOJIEKYJIAPHO-TeHEeTHYeCKHe,
OMoxXuMu4YecKne, MaTeMaTHYICCKHUE
MeTOAbI M3y4YeHHS IBOJTIOLMH.
OO0BbSCHATH 3HAYEHHE IMOPHUOJIOTHH,
CpaBHUTEILHOU MOp(osioruu,
MOJIEKYJISPHOM T'eHeTMKH, OMOXMMMWH,
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XpOMOCOMHBIE MyTallUH U SBOJIFOLIMS
TEHOMOB.

JlemoHcTpanumn

[Toptpetsi: K. M. bap,

A. O. KoBanesckuii, @. Mrosiep,

0. ['ekkensb.

TaOmune! U cxeMsl: «HavanpHbIe cTaguu
OMOPHOHAIBHOTO PAa3BUTUS MTO3BOHOYHBIX
PKHBOTHBIX),

«I" OMOJIOTHYHbBIC U AHAJIOTUYHBIE OPTaHBI»,
«PyauMeHTB», « ATaBU3MBI»,
«XpOMOCOMHBIE HAOOPHI YEIIOBEKa U
[ITAMIIaH3E».

OO0opynoBaHue: KOJICKIINH, TepOapuH,
MYJISI)KA TOMOJIOTUYHBIX, aHAJIOTUYHBIX,
PYAUMEHTaPHBIX

OpraHoOB U aTaBU3MOB

OMOMH(POPMATUKH [Tl U3YUEHHUS IBOJIIOLIUU
OpPraHU3MOB.

OnenuBath BKiag A. O. KosajieBckoro B
pa3BUTHE YBOJIFOLIMOHHOIO YYEHUS.
OnuceIBaTh FT€HETUYECKUE MEXAHU3MbI
PBOJIIOIIMM OHTOT€HE3a U MOSIBJICHUS
SBOJIFOIIMOHHBIX HOBUIECTB.

[IpyBOINUTH IPUMEPHI ATABU3MOB U
PYIMMEHTapPHBIX OPTAHOB Y Pa3IUNYHBIX
OpPraHU3MOB U OOBSICHATH IPUYUHBI UX
[OSIBIICHMS.

[[puBOINUTH IPUMEPHI TOMOJIOTUYHBIX U
QHAJIOTMYHBIX OPraHOB.

CpaBHUBATH CTPOEHUE OPraHOB Y
OpPraHU3MOB Pa3HBIX

CUCTEMATHUYECKUX IPyIII.

[IpuBOAUTH IPUMEPHI OMOXUMHUYECKON U
TEHHON TOMOJIOTHH.

OueHuBaTh 3HaUYeHUE OMOMH(OPMATUKY IS
WU3Y4YEHUSI 3aKOHOMEPHOCTEMN

PBOJIIOLIMH

3.4

OO01mme
3aKOHOMEPHOCTH
YBOJIIOLIAUN

OO0111e 3aKOHOMEPHOCTH (TIpaBMIIA)
PBOIOLUN. [Ipunyun cmenvl hyHKyuil.
HeoOpatrmMoCTh 3BOJTIOIUH.

AnanTtuBHas paauaius. HepaBHOMEpHOCTB

TEMITIOB JBOJIOLUNH. /leMOHCTpauuu

PackpbiBaTh CoepKaHUE TEPMUHOB U
MOHATUI: CMeHa (YHKIIHI OpraHoB,
HEOOPaTUMOCTb BOJIIOINH, aJalTUBHAS
paauanys, HEpaBHOMEPHOCTb TEMIIOB
PBOJIIOLIMH, YEPETOBAHUE TJIABHBIX

HAIpPaBJICHUN SBOJIIOLUM.
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Tadoaunnl u cxeMbl: «[J1aBHBIE
HalpaBJIeHUSA IBOJIOHUN», «O01mme
3aKOHOMEPHOCTH 3BOJIIOILHID)

AHAJM3MPOBATh NPUYMHbI YePEAOBAHUS
rJIAaBHBIX HAIIPABJICHUI 3BOTIOIUH.
IIpuBOANTHL IPUMeEPbI MPOUCXOKICHUS
OpPraHu3MoB OT
HeCNeHAJIN3MPOBAHHBIX NIPEKOB H UX
Nporpeccupyouiel crenuaan3anuH.
OO0BbACHATH NPHYMHBI HEPABHOMEPHOCTH
TEMIIOB BOJIOLUH.

[IpuBoAMTH NpUMeEPHI AAANTHBHOM
paguanuy y OpraHu3sMoB.

OO0BACHATH NPUYMHBI HEOOPATHUMOCTH
3BOJIOLUH

U TOro 4acos 1o reme

6

4

Tema «IIpoucxoxaeHue n pa3BUTHE )KU3HHU HA 3eMuie»

4.1

T'unore3nl
BO3HUKHOBCHUS KU3HU
Ha 3emJie

2

Hay4yHble runoTe3bl NPOUCX0KIEHUS
PKU3HM Ha 3emule. AOMOreHe3 u
nancnepmus. JloHay4YHble peACTABICHUS
0 3aPOKIEHNH KU3HU (KpPeaunoHU3M).
I'MnoTe3a NOCTOSTHHOTO CAMO3aPOKICHUS
PKM3HM U eé onpoBep:keHue onbiTamu D.
Penn, JI. Cnannanuanmn, JI. Ilacrepa.
IIpoucxoxaeHue :KU3HU U
acTpoOunoJIorusi.

JlemoHcTpanuun

[HopTperni: ®. Peau, JI. Cnajuianuanm,

JI. Ilacrep.

PackpsbIBaTh cojep:xkaHue TEPMUHOB U
MOHATHIA: KPeauMOHU3M, BUTAJIU3M,
naHcrnepmmus, abuorexes.

N3narath Hay4YHble THNIOTE3bI U TEOPUH
MPOMCXO0KIEHUS KU3HU Ha 3emJie.
OnenuBathb Bkjaag @. Penu,

JI. Cnanusianuanm, JI. Ilacrepa B
(opMupoBaHue HAYYHBIX B3IJISIOB HA
MPoMCX0KIeHHue :KU3HU Ha 3emJie.
[lepeuncjsATh CTAAMU PA3BUTHS KU3HU HA
3emJie, COrJIaCHO TeOpUM OHOM033a
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Taoauubl U cxeMbl: «CXxeMa onbITa

®@. Penn», «Cxema onnita JI. [TacTepa no
U3YYEHHIO CAMO3aPOsKIeHMSI

CKH3HID)

4.2

OCHOBHBIE ITAIBI
HEOPraHu4eCcKou
PBOJIIOIMH

(OcCHOBHBIE 3TAallbI HEOPTAHUYECKOM
pBoonuU. [l1anerapuas
(reostornuyeckasi) IBOIONUSA. XUMHYECKasi
HBOJIIONNS. AOMOTEHHbI CHHTE3
OPraHMYeCKUX BellecTB U3
Heopranudeckux. OnsiT C. Musiepa n I'.
IOpu. O0pa3oBaHue MoJIUMEpPOB U3
MoHoMepoB. KoaunepBaTHasi runoresa
A.A. OnapuHa, runore3a NnepBUYHOIO
OysaboHa /[:k. XosjeiiHa, reHeTHYeCKast
runore3a I'. Mésuepa. Pu6osumsi (T.
Yek) u runoresa «xmupa PHK» V.
I'niadepra. ®opmMupoBanue MeMOPaH U
BO3HUKHOBEHHE MPOTOKJIETKH.
JlemoHcTpauuun

I[Hoptperni: C. Mmwiep, I'. FOpwn,

A. U. Onapun, /[:x. XosjaeiiH,

I'. Méaep.

Tadoaunnl u cxeMbl: «CxeMa onbITa

C. Muiepa, I'. FOpw», «Itanbi
HEOPraHN4YeCKOH IBOJIIOLUN.

PackpbiBaTh coep:kaHue TEPMUHOB U
MOHSITHI: reoJIoruYecKasi IBOJIIOLUSA,
XMMHYeCKas IBOJIOLUA, a0MOreHHbIH
CHHTEe3, epBUYHasA aTMocdepa,
KoAallepBaTHbIE KAIJIN, pUO03UMBbI,
MPOOMOHTBI.

XapakTepu3oBaTh OCHOBHbIE ITANbI
XMMHMY€ECKO IBOJJIOIHH.

Ha3bIiBaTh XUMHUYECKHH COCTAB
MepBUYHON aTMOCc(epbl 3emMJIn.
OuenuBathb BrJIag C. Muiiepa,

I'. IOpu, T. Yeka, Y. I'nindepra B
¢dopMupoBaHUEe HAYUYHBIX B3IJISA/I0B HA
MPOUCXO:KIeHHNe )KU3HN HA 3emuie.
OnucepiBaTh yCJI0BHUS, HEOOX0AMMbI€ /1151
a0MOreHHOT 0 CHHTE3a OPraHuYeCKuX
coeITMHEHUM.

I[IpuBOAMTH NPpUMeEPHI MOJIEKYJI, ¥
KOTOPBIX BO3HUKJIN MPOLECCHI
reHeTHYeCKOro KOMMpPoOBaHUs U
(pepMeHTATHBHASI AKTUBHOCTb.
(O00CHOBBIBATH HEBO3MOKHOCTh
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BupryanbHas 1abopaTopHasi padora
«MopesnpoBanue onbITOB Muiiepa-
IOpu no u3yvyeHuro aGMOreHHOro0 CMHTE3a
OPraHMYeCKUX COCAUHEHHH B NEPBUYHOM

MOBTOPHOI0 BOBHUKHOBEHHUS KU3HU HA
3emuie

atmocgepe»

4.3 Uctopus 3emuan u Hcropust 3eMiin 1 METOBI €€ U3yYeHHsl. |PacKpbIBATh COAEP/KAHNE TEPMHHOB

METOAbI €€ U3yYeHUs Mckonmaembie OpraHnyecKue 0CTaTKH. MOHATHIA: Te0OXPOHOJIOT S
['eoxpoHoJiorusi U e€ MeTOAbI. (oTHOCHTE/IbHAA, A0COJIIOTHAA),
OTHoOCUTEJIbHASA U A0COJTIOTHAN OKAMEHEJI0CTH, METOAbI
r¢cOXpoHOJ0rus. FGOXPOHOHOFI/I‘leCKaﬂ r€0XPOHOJIOTUH, FT€OXPOHOJIOrHYeCcKas
[IKAJIa: J0HbI, 3PbI, IEPHO/IbI, JTIOXH. [IKAJIA: Y0HBI, PbI, IEPHOIbI, TOXH.
JlemoHcTpauumn XapakTepu3oBaTh MeTOAbI H3y4YeHHS
Tadauunl U cxeMbI: HcTOpuM 3eMJIn.
«['eoxpoHoIOTHYeCKas KA. IMepeuncasiTh pa3aesbl
ObopynoBaHue: KOJLUIEKIUH reoXpoOHOJIOrHYECKOM IKAJIBI.
OKaMeHeJI0CTel, NM0JIe3HBIX MCKONIAeMbIX; (OneHnBATh 3HAYEHHE HCKOMAEMbIX
MYJISI?KH OPraHHYeCKUX 0CTATKOB JIJISl U3yYEeHUSI HCTOPUH
0CTATKOB OPTaHU3MOB. pa3sBUTHSA KU3HU HA 3em.ie.
JIabopaTopHas pabora OO0BSACHATH XapaKTep pacnpeaejeHnst
«M3yuenne u onucanue MCKOMaeMbIX HCKONAeMbIX OCTATKOB B 3¢MHOM Kope.
O0CTATKOB IP€BHUX OPraHU3MOB» CpaBHUBATHL MeTObI a0COJIIOTHOM U
OTHOCUTEIbHON Ie0XPOHOJIOI NI
4.4  HauyanbHble TaNbI

OpPraHu4YecKou
DBOJIIOLHMHU

HayanbHbIe 3Tallbl OPraHuYeCKOn
hBosonuu. [losiBiaeHne u IBoTIONUS
MepPBbIX KJIETOK. IBOJIOIHA
MeTa0o1u3Ma. Bo3HHKHOBeHHE NEePBbIX
hkocucteM. CoBpeMeHHbIe MUKPOOHBIE

PackpbiBaTh coaepxxaHue TEPMHUHOB H
MOHATHH: «IOCJIeJHUI YHHBEPCAJIbHbIH
001IMii MPe10K», OAHOKIETOYHbIE
OPraHM3Mbl, IPOKAPUOTHI, JYKapUOThI,
cHMOHOreHes.
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OMONUIEHKH KAaK aHAJIOT MepBbIX HA 3emJie
coo0mecTB. CTPOMaTOJIMTHI.
IIpoxapuoTHI U 3YyKAPUOTHI.
I[IpoucxoxaeHue 3yKapuoT
(cuMOHOreHe3). IBOJIIUOHHOE
MPOUCXOKIeHHe BUPYCOB. /leMoHcTpanun
Taoauubl u cxembl: «HayaJabHbIE 3TaNbI
OpPraHuvecKoi 3Boaonun», «Cxema
00pa3oBaHUA JYKAPUOT MYTEM
cuMOuoreHesa», «CrpoeHue BUpyca»

XapakTepnu3oBaTh Ha4aJbHbIe ITAINBI
OPraHMYecKoi IBOJTIOLHH.

[IpuBoauTH NpUMeEpPBI apoMop(ho30B
MepBbIX OJHOKJIETOYHBIX OPraHU3MOB.
XapakTepu3oBaTh OCHOBHbIE MOJI0KEHHS
U 10Ka3aTeIbCTBA THIOTE3bI
cHUMOMOreHesa.

Jloka3pIBaTh MOJIyaBTOHOMHOCTD
MHUTOXOH/APHI H IIACTH/T, HX
MPOUCXO0K/IeHUE OT MPOKAPHOTHYECKHUX
KJIETOK.

/le1aTh BHIBOABI O 3HAYECHHH
BO3HMKHOBeHUs1 GoTOCHUHTE3A,
(opmupoBanus saapa s AaJIbHeHIero
Pa3BUTHA )KU3HHU HA 3emure.
XapakTepu3oBaTh runoTe3bl
MPOUCXO0K/IEeHUsSI BUPYCOB

4.5

JBOJIIOLUSA JYKAPUOT

IIpoucxoKaeHne MHOTOKJIETOYHBIX
opraHu3mMoB. Bo3HUKHOBeHHE OCHOBHBIX
Py MHOTOKJIETOYHBIX

OpPraHu3MoOB.

JleMoHCcTpan U

IHoprper: U. U. MeyHHKOB.

Tadoaunnnl u cxembl: «HavyaabHBIE dTANbI
OpPraHM4ecKoi 3Boarounm», «Cucrema
PKUBOM NPUPOALD»

PackpsbiBaTh coaep:xaHue TEPMHUHOB U
MOHATHIA: IPOKAPHOTHI, IYKAPUOTHI,
MHOTOKJIETOYHOCTh, ClIeNNATH3 AN
KJIETOK, BUPYChI.

XapakTepu3oBaTh MPOMCXO0KIEHHE
MHOTOKJIETOYHBIX OPTraHU3MOB.
CpaBHMBATH 0COOEHHOCTH
DYKAPHMOTHYECKUX U MPOKAPUOTHYECKHUX
OpPraHu3MoOB.

Ha3biBaTh 0CHOBHBIE apOMOP(O3bI
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DYKAPHUOT M OCHUBATDH UX 3HAYCHUEC JIJIsA
najJbHeHIero PA3BHTHUA KU3HHU

4.6 |OcHoBHBIE dTATIBI OcHOBHBIE TNl IBOTIONNH BhIciuuX  ([PACKPBIBATH co/lep:kaHue TEPMHHOB H
PBOJTIONHH pacTennii. OcHOBHBIE apoMOpP} o3I MOHSITHIA: BOJOPOCIH, PHHHO(PHUTBI, MXH,
PACTATEILHOTO MUpa pactenmii. BoIxoa pacTreHuii Ha cymy. MaNopOTHUKO00Pa3HbIe, CCMEHHBIE

[losiB1eHHe CIIOPOBBIX PacTeHHI U ManopoTHUKH, I0JI0CEMEHHBIE,
3aBoeBaHne UMH cyrn. CeMeHHbIe MOKPBITOCEMEHHBbIE, 0€CI0JI0¢ MOKOJIeHNE
pacrenus. Iponcxoxaenne HBeTKOBLIX  |(CMIOPOGHT), 0JI0BOE MOKOJIEHHE
pacTeHui. (rametodur).
JleMOHCTpAIMH [lepeyucassTh OCHOBHBbIE 3TANbI 3BOJIOLHHI
Ta0uubl U cXeMbl: «KApOMOP(O3bI pactureabHoro mupa. HasoiBaTth
pacTenuii», «PuHHOGUTHI», OCHOBHBbIE apoMOpP(}0O3bI pacTeHU 1
«OIHOKJIETOYHBIE BOIOPOCIN, OLIeHMBATh MX 3BOJIIOLIMOHHOE 3HAYEHHE.
«MHOToOKJICeTOYHbIE BOJIOPOCJIN, CpaBHl/IBaTb 0CO0EHHOCTH CTPOCHUS
«Mxmu», «IlannopoTHUKNY, pacTeHHil pa3HbIX 0TAEJIOB
«I'oJ10ceMeHHBIe pacTeHus», «Opransl
HBETKOBBIX PACTCHUID).
ObopynoBanue: repéapum pacTeHuit
Pa3JIMYHBIX OT/AEJI0B.
[IpakTuyeckas padora «M3yuenue
0COOCHHOCTEeH CTPOeHHS pacTeHUil
Pa3HBIX OT/1EJI0B)

4.7 |OcHoBHBIE 3TaNBI

HBOJIIOIUH )KHBOTHOT' O
MHpa

OcHOBHBIE 3TaNbI IBOJTIOLHUH KUBOTHOTO
Mupa. OCHOBHBbIe apOMOP(O3bI
"KUBOTHBbIX. BeHackas gayna.
KemOpuiickuii B3pbIB - NOSIBJICHHE
COBPeMEHHbIX THIIOB.

PackpbIBaTh coaep:KkaHle TEPMHUHOB U
MOHATHUI: IPpOCTeHIINe, IIJIACTUHYATHIE,
KULIEYHOII0JI0CTHBIE, IVIOCKHE YepPBH,
YJIEHHMCTOHOTHe, PbIObl, 3¢MHOBO/HbIE,
MPeCMbIKAIOIINECs, NTHLbI,
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IlepBblie xopa0BbIE :KUBOTHBIE. Z/KM3Hb B
BO/Ie. DBOJIIOIHS MO3BOHOYHDIX.
IMpoucxoxaenue ampuoOUii M penTUIHIL.
IIpoucxoxaeHue MIIEKONMTAIOIINX U
nTull. [IpuHun Kiwo41eBoro
apomopdo3a. OcBoeHue
0eCn03BOHOYHBIMH M MMO3BOHOYHBIMH
’KNBOTHBIMM CYIIH.

JdemMoHcTpannu

Taoauubl U cxembl: «Cxema pa3BUTHSA

’KHBOTHOI'0 MHPa», KApoMop(o3bI
JKUBOTHBIX», «IIpocTeiimue,
«Kumeynonosioctubie», «Ilinockue
yepBu», «UjeHucronorne», «Poiobn),
«3eMHOBO/IHbIEY,
«IIpecmbikaommecs», «lITuubn,
«MJ1eKonuTAKIIHEe.
ObopynoBaHue: KOJJIEKIIUN HACEKOMBbIX;
BJIAJKHbBIE NIPenapaTbl ;)KUBOTHBIX;
PAKOBHHBbI MOJUIIOCKOB; KOJJIEKIUHT
UTJIOKOKUX; CKeJIEeThI MO3BOHOYHBIX
’KMBOTHBIX; Yy4YeJia NITHIl U 3Bepeil.
IIpakTuyeckasi padora

«H3yyeHune 0co0eHHOCTEH CTPOCHUSA
MO3BOHOYHBIX KHBOTHBIX»
MJIEKONIUTAKIINE, IKTOepPMa,

IHTOJIepMa, Me30/1epMa, IBYCTOPOHHSIA
CHUMMeETPHSA, TENJIOKPOBHOCTD.
IlepeuncjsiTh OCHOBHBbIE ITAMBI
IBOJIIOLMH ;KUBOTHOTO MHpa.

Ha3biBaTh OCHOBHBIE TIpeaanTalunu,
CIMOCOOCTBOBABIINE BHIXO1Y *KMBOTHBIX
Ha CyIIy.

OueHuBaTh 3HAUEHHE PAa3BUTHS
HEPBHOI CUCTeMBbI /I IPUCTIOCO0JIeHUSA
JKMBOTHBIX K YCJIOBUSIM OKpY:Karouei
cpenbl.

OO0BbSICHATH NPUYMHBI IBOJIIOIIUOHHOTO
pacuBeTa HACEKOMBIX, KOCTHBIX PbI0,
NTHIl, MJIEKOIMMUTAKIHX
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4.8

Pa3sBurtue ;xu3znu
Ha 3emJie

PasBuTHe ;ku3HU HA 3emuie MO 3pamM U
nepuoaaM: apxeii, NpoTepo3oi,
naJjeo30ii, Me3030i, kKaiiH030ii. O01Iasi

XapaKTepUCTHKA KJIMMATa U
reoJiorndeckux npoueccon. [losiBjienne

U pacuBeT XapaKTePHbIX OPraHUu3MOB.
YriaeoOpa3zoBaHue: ero ycJOBHUs H
BJIMSIHHE HA Ta30BbIil COCTAB
aTtmocgepsnl.

MaccoBble BBIMUPAHUS -
HKOJIOTHYeCKHe KPU3UChI MPOLLJIOTO.
[Ipu4YHMHBI U CJIEICTBUSI MACCOBBIX
BbIMHpaHuii. CoBpeMeHHbIN
HKOJIOTHYEeCKUI KPU3HUC, €ro
oco0enHocTH. IIpodsiema coxpaHenus
Ouopa3HooOpa3us Ha 3emuie.
JleMOHCTpaL MU

Tabauubl U cxembl: «Pa3BuTHE KU3HU

B apxeiickoii 3pe», «Pa3BuTue :Ku3HU
B NPOTEPO30iiCKOM Ipe», «PasBuTHe

PKU3HU B I1AJ1€030MCKOH dpe»,
«Pa3BuUTHE KU3HH B Me3030MCKOH dpe»,
«Pa3BUTHE KM3HHU B KailHO30MCKOMI
dpe»

PackpbiBaTh coaepxanne TEPMUHOB U
NMOHSITUII: apXeil, apxe0aKTepum,
HMAHO0AKTEPUH, IPOTEPO30ii,

naJjieo30i, keMOpuii, OPAOBUK, CHILYP,
eBOH, KapOoOH, nepMmb, Ilanres, TeTuc,

TPUJIO0UTHI, pUHHO(DUTHI,
PAaKOCKOPNMOHBI, TAHIMPHbIE PHIOBI,
KOTHJIO3aBPbI, Me3030i, ' oHIBaHA,
JlaBpa3usi, Tpuac, opa, MmeJj, XBOMHbIE,
TMHKIOBbI€, CATOBHHMKOBBIE,
0eJIeMHUTBbI, AMMOHMTHI, TMHO3ABPbI,
apXeoNnTePHUKC, MOKPHITOCEMEHHbIE,
KaWHO030ii, 1aJIe0reH, HEOIeH,
AHTPOIOreH, MACCOBOE BbLIMHPAHHE.
XapakTepu3oBaTh pa3BUTHE KU3HH
Ha 3emJie 10 paM M NePpHoOIaM.
YCTaHABJIMBATH 3aBUCHMOCTD MEKIAY
reoJIOrH4eCKUMHM MPOoLeccaMu,

U3MEHEHUSIMHM KJIMMATA U MPOoLeccaMu
B ’KMBOI Ipupoje.

OO0BbsACHATH NPUYMHBI PaclBeTa
CHCTEMATHYECKHUX IPYII OPraHM3MOB

B Pa3JIM4HbIE IPbI U NMEPUO/BI.
AHAJIU3MPOBATH IPUYMHBI U CJIECTBUS
MAaCCOBBIX BBIMUPAHHI.

Ha3biBaTh 0CHOBHBIE apOMOP(O3bI

pPacTeHui U )KUBOTHBIX.
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IIpuBOAUTH IPUMEPBHI NEPEXOAHbIX (popM
OPraHu3MoOB.

AHAJIU3UPOBATH MYTH PeLICHUs
npoodJieMbl COXPaHeHUs1 0MOPa3HO0Opa3us
Ha 3eMue

4.9

CoBpeMeHHasi cHCTeMA
OpPraHu4ecKoro Mupa

CoBpeMeHHasi CHCTEMA OPraHUYeCKOro
mupa. lIpuHuunsl Kiaccupuranuu
opranu3mMoB. OCHOBHbIE
CHCTeMAaTHYeCKHe IPYNIbI OPraHu3MoB.
J/lemoHCTpanumn

Taboauusbl u cxembl: «CoBpeMeHHas
CHCTEMAa OPraHUYecKOro MUpa»

PackpbIBaTh coaepkaHue TEPMUHOB U
MOHATHI: 0aKTepnu, apxeH, BbICIINE
pacTeHusl, 3eJIEHbIe BOAOPOCIH, 0arpsHKH,
Oypbie BOIOPOCJIH, MOXOBH/IHBIE,
MANOPOTHUKOBH/IHBIE,

XBOILLECBH/IHbIC, IVIAYHOBU/IHbIE,
roJ10ceMeHHbIe, IOKPBITOCEMEHHBIE,
MPOTUCTbI, KHIIEYHOIOJI0CTHBIE,
IUIOCKHE YepPBH, KPYIJible YepBH,
KOJIbYaThle YePBH, YICHUCTOHOIHE,
MOJIIIOCKH, HIJIOKO0KHE, XOPAOBbIE,
rpulbl, JINIIAHHUKH, BUPYCHI.
XapaKkTepu3oBaTh COBPEMEHHYIO CHCTEMY
OPraHMYecKoro Mupa;

HAa3bIBATh OCHOBHBIE CHCTEMaTHYeCKHe
rpyINnbl OPraHu3MoOB.

OO0BbACHATH NPUHIHUIIBI KJIACCHPUKALNH
OPraHM3MOB.

[lepeuncassTh OCHOBHbIC IPU3HAKHU
MPOKAPHOT, PACTEHUH, ’KMBOTHBIX,

rpudoB, KPACHBIX M OYPbIX BOJXOPOCJIEii.
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I[IpuBoaUTH IPUMEPHI PeACTaBUTE e
OCHOBHBIX CHCTEMAaTHYeCKHX TPy

OPraHu3MOB
HToro yacos no reme 15
5 [Tema «Ilpouncxo:kaeHue 4ej0BeKa — aHTPOIOTeHe3»
5.1 |Aurponosiorns - nayka o 1 Pasjneiibl M 3a1a4M AaHTPOIOJIOT M H. PackpbiBaTh coaepkanue TePMUHOB U
JeJ0BeKe MeToabI aHTPONOJIOT M H. MOHATHI: AHTPOI0JIOTHsl, MOp(oJiorus,
J/leMoHCTpau K AHTPOIIOr¢He3, AHTPOIIOMETPUH,
Taboauusbl u cxembl: «MeToaAbI PEKOHCTPYKIMS, APXEO0JIOT U,
AHTPOIOJIOTHI». STHOrpadus.
OOopynoBanue: MyJIsZKM OKaMeHeJs1ocTei, [Ha3piBaTh pa3aelibl H 3212491
MpeIMeTOB MATEPUAJIBbHOUH KYJIbTYPHbI AHTPOIOJIOTHH.
NpEeAKOB YejioBeka; ororpaduu Haxoa0kXapaKkTepu30BaTh METOAbI AHTPOIOJIOI HHI
HCKOIIAEeMBbIX OCTATKOB YeJ10BeKa U CPAaBHUBATH UX MEKAY
co0o0ii.
BoiaeassTh BONPOCHI IBOJIIOLUHI YeI10BeKa,
HccyeayeMble PU MNOMOIIHU
Pa3JIUYHBIX METO/AO0B
5.2 |Pa3BuTHE 1 CraHoBJIeHHE MPeACTABJICHUH 0O PackpbiBaTh cojep:xkaHie TEPMHHOB U

MpeACTABJICHUH O
MPOUCXOKICHUU
yeJ0BeKa

MPOMCXOKICHUM YejI0BeKa. Pesiurno3nnie
BO33pPEHHUS.

CoBpeMeHHbIEe HAYYHbIE TEOPHH.
JleMOHCTpaL MU

Iloprper: Y. lapBuH.

Taoanusl M cxembl: «MeToabI

MOHSITUII: AHTPONOreHHAS TEOPHs,
TpyaoBas Teopusi, Homo sapiens.
OuenuBats BriIaa Y. lapsuna B
pa3BUTHE NPEACTABJIECHUH 0
MPOMCXO0KIEHUN YeT0BeKa.
APryMeHTHPOBAHHO KPUTUKOBATH

AHTPOIIOJIOTHH.

PECJINTNO3HBIC MTPEACTABJICHUSA
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OobopynoBanue: MyJIsSIKM OKaMeHeJIOCTeid,
MpeAMeTOB MAaTePHATbHON KYJbTYPBbI
MPEeJIKOB YeJI0BEeKa; PeNnpoaAyKIHU
(poTorpa¢uu) KapTHH €

MU} OTOrHYeCKUMHU H OM0IeHCKUMU
CIO’KeTAMU

MPOMCXOKIACHUS YEJI0BEKA

0 MPOUCXOKICHUH YeJT0BEKA C MO3UINI
€CTEeCTBEHHBIX HaYK.
XapakTepu30BaTh HayYHbIe TEOPUH
MPOMCXOKIEHNUS YeT0BeKa

5.3

MecTo 4eI0BeKa
B cCUCTEeMe
OPraHu4YecKoro Mupa

Cxo01cTBO Ye/10BeKA ¢ ;)KUBOTHBIMHU.
CucremaTnueckoe MoJjoKeHue yejaoBeKa.
CBHeTeILCTBA CXOACTBA

JeJIOBEKA ¢ JKHBOTHBIMM:
CpaBHHUTEIbHO-MOP(doToruyecKne,
AMOpHoOJIOrHYecKHe, GU3noJoro -
OMOXMMMYECKHE, IOBeIeHYeCKHE.
OTan4us 4yejI0BeKa 0T JKHBOTHBIX.
I[IpsiMoX0KIeHNe U KOMILIEKC CBA3AHHBIX
¢ HUM NMPU3HAKOB. Pa3BuTHE roJ10BHOI0
MO3ra U BTOPOil CHTHAJILHOM

CHCTEMBbI.

J/leMoHCTpauMu

Ta0auubl 1 cxeMbl: «I'0J10BHOM MO3T
yesi0BeKka», «HesnoBekooOpasHbIe
00e3bsIHbI», «CKeJIeT YeJI0BeKa U CKeJleT
muMInan3e», «Py1umMeHTbI U

aTaBU3MBbI».

Oo0opynoBanue: ckejeT YeJ0BeKa;
Mo/IeJIb Yeperna yeJ0BeKa U yepena

PackpbiBaTh coaep:xaHue TEPMHUHOB U
MOHATHIi: PYAUMEHTBI Yy YeJIOBEeKa,
aTaBU3MBI Y Ye/10BeKa,
NMPSAMOXO0:K/IeHNe, BTOPasi CATHAJIbHAS
cucremMa.

OmnpeneasaTe cHCTEMAaTHYECKOE
M0JIOKeHHE YeJI0BEKA B OPraHUu4eCKOM
Mupe.

BoIsIBIASITH YepThI CX0ACTBA U PA3JIHYHUA
yeJ0BeKA U JKUBOTHBIX.
XapakTepu3oBaTh CBHIETEIbCTBA
CXO/JCTBA Y€eJI0BEKA U *KUBOTHBIX
(cpaBHHMTEIbHO-MOP(do0oTrHYecKHe,
dMOpHoJIorHYeckne, (PU3H0JIONO -
OMOXMMHYECKHUE, TIOBEAeHYeCKHE).
IIpuBOAMTH NPUMEPHI ATABU3MOB U
PYAUMEHTOB Yy YeJIOBEKA.

OnuceIBaTh NPU3HAKHU Y€JI0BEKA,
chopmMupoBaBIINECH B CBA3H C

IpeBeCHbIM 00Pa30M KM3HHU MPEIKOB
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IIMMIIAH3€e; MOAe/b KUCTH YeJI0BEeKa 1
KHCTH IINMIIaH3e.

JlabGopaTopHasi padora

«3y4yeHne 0cCOOEHHOCTEH CTPOEHUS
CKeJIeTa YeJI0BeKAa, CBA3aHHBIX

C IPAMOXO0KIeHHEM))

U NPSIMOXOKIACHUEM.
BoIsiBJISTH NPUYMHBI 0COOEHHOCTEH
CTPOECHHS Yepena YeJI0OBeKa Mo
CPABHEHHIO C Y€J10BEKOOOPA3HbIMH
00e3bsIHAMM.

CpaBHUBATH OPYAMIHYIO 1eSITEeJILHOCTH
JeJI0BEeKAa U JKUBOTHBIX.

CpaBHMBATH 0CO0EHHOCTH BbICIIEH
HEPBHOM 1eAATeJIbHOCTHU YeJI0BeKa U

"KMBOTHBIX
5.4 JIBHKyIIIME CHIIBI JBuskynue cuibl (pakTopbi) PackpbiBaTh coaep:KkaHle TEPMHUHOB U
(pakTopnl) AHTPONOreHe3a: OMOJIOrHYecKue, MOHSITUI: HACTEACTBEHHASA
AHTPOIOIreHe3a conuajbHbie. COOTHOLICHUE H3MEHYUBOCTD, €CTECTBEHHBIH 0TOOP,
OMOJIOTHYECKUX U COUNATBHBIX ()AKTOPOB (0PYAUITHAS 1eATeIbHOCTh, TPYIIIOBOE
B aHTponorenese. JleMoncrpauuu COTPYIHMYECTBO, O01IIeHNE, peUb.
Taboauubl U cxembl: «/(BHakymme cuiibl  [(XapakTepu3oBaTh ABUKYIIHE CHJIbI
AHTPOIOreHe3a). aHTpOIOreHe3a: OHOJIOTHYeCKHE U
Oo0opynoBanue: MyJIslZKU IPeAMeTOB couMaJibHbIe
MaTepHAJIbHOM KYJbTYPbI PEIKOB
YyeJIOBeKa
5.5 |OcHOBHBIE CTAINN

aHTpoIorednesa

OcHOBHbBIE CTaIMU AHTPOIIOT eHe3A.
Pannue 4yen0Bexko00pa3Hbie 00e3bsHbI
(MpOKOHCYJIbI) M PAHHHME MOHTU/IBI -
o01ue npeaKu 4eJJ0BeK000pa3HbIX
00e3bsIH M JII0/1eli. ABCTPAJIONIUTEKH -
JABYHOTHe NpeaKu Jaeil. YesoBek

PackpbiBaTh coaepkaHue TEPMUHOB U
NMOHATHUI: aBCTpPAJIONNTEK, YeltoBek
yMeJIbIi, YeroBek NpsiMoXoasuui,
UenoBek reiigenboepreknii, Yesmosek
HeaHIepPTaJbCKHil, KDOMAHbOHEL,

JIEHUCOBCKUI YeI0BeK, UesroBek
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yMeblii, IepBble¢ U3I0TOBJICHHUS OPYAUH
Tpyaa. YesoBeK NPAMOXOAAIMNA H
NepBbIi BBIXO/ JIIOJEH 32 Npeaesbl
Adpuku. YesoBek reiae1b0eprekui -
o01Mii MpeIoK HeaH1epTaabCKOro
YeJIOBEKA U YeJI0BeKa pa3yMHOro.
Yes10BeK HEAHAECPTAJNBCKUIN KAK BU/L
JIIOJeH X0JI0AHOro Kiaumara. Yesrosek
Pa3yMHBbIi COBPEMEHHOI0 THIIA,
JAEHHCOBCKHUH Y€e10BeK, 0CBOCHHE
KOHTHMHEHTOB 32 npeaejamMmu Adpuku.
ITaneoreHeTuka U NaJIEOreHOMHUKA.
JdemMoHcTpannu

Iloptpersi: JI. JIuku, 5. 5S1. Porunckmii,
M. M. I'epacumos.

Ta0auubI M CXeMbI: «)BOJIOIIMOHHOE

APEBO YeJI10BEKa», KABCTPAJIONHUTEK,
«YenoBek ymenlit», «UeoBex
NPAMOXOAALIUIN, «/{eHncoBckuii
yea0BeKk», «Heanaepraabubny,
«KpomanboH1bI», «[Ipeakn yesoBexay».
OO0opynoBaHue: MoeIH TOpCa NMPeIKOB
YeJI0BeKAa; MYJISIZKU IIPEeAMETOB
MaTepHaJIbHON KYJbTYpPbI IPEIKOB
YeJIOBEKAa Pa3yMHbI COBPEMEHHOI'0
THUIIA, IAJIEOreHeTHKA.

XapakTepu3oBaTh OCHOBHbIE CTAIHHU
aHTpOIoOreHe3a.

BoisiBASTH POrpeccUBHBIC YePThl,
NMOSIBUBLINECH Y MPEIKOB YeJI0BeKa Ha
Pa3HBIX CTAAUAX AHTPOINOTeHe3a.
IIpuBoauTs NpuMepsI NpeacTaBUTE e
OCHOBHBIX CTaJHii AHTPOINOreHe3a:
ONHCHIBATH UX AHTPONOMETPHYECKHUE
JAaHHbIE, 00pa3 »KU3HM U OPYAUs TPyAA.
CpaBHuBaTh NpeacTaBUTe/Ieil 0CHOBHBIX
CTaMH aHTPONOreHe3a
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5.6

IBOJIOLHA
COBPEMEHHOT0
yesI0BeKa

JBOJIIOIUA COBPEMEHHOT0 Ye10BeKa.
EcTecTBeHHBbIIT 0TOOP B NOMYJISIIIUSAX
Je/jioBeKa. MyTalMOHHBIN Npouece 1
noauMoppusm. IllonyassuOHHbIE BOJIHBI,
npeid renos, Murpanus u «3ppexr
OCHOBATEJIA» B MOMYJISIMAX
COBPEMEHHOI0 4YesoBeKka. /lemoncrpanun
Tadauubl U cxeMbl: «ITaNbl IBOJIOLHH
JeJI0BeKa»

PackpbiBaTh coaepxanne TePMUHOB U
MOHATHII: MyTALMOHHBIH MPOLECC,
NoJMMOpP(pu3M, NONyIsIIHOHHBbIC BOJIHBI,
npeiid reHoB, Mmurpanus,

«(PpdexT ocHOBaTEIS».

XapakTepu3oBaTh PoJib €CTECTBEHHOI0
0T0Opa B MOMYJIAUUAX COBPEMEHHOTI' 0
yeJI0BeKa.

OueHnBaTh poJib MyTALIMOHHOI' 0
npouecca, NomyJsiUOHHBIX BOJIH, Apeida
reHOB, MUTPAlUH, «3((PeKTa 0OCHOBATEISD)
B 3BOJIIOIHMY MONMYJISIUAI COBPEMEHHOI 0
JeJI0BeKA.

I[IpuBoauTh NpuMepsbl GaKkTOPOB,
CIOCOOHBIX BHI3BATH MOMYJIALMOHHBIE
BOJIHBI B 3BOJIIOIIMUA COBPEMEHHOI0
JeJI0BeKa

5.7

YesioBeueckue pachl.
MesKaMCHUIIMHAPHbIE
METOAbI AHTPONOJIOTUH

YesroBeyeckue pacsl. [lonsaTue o pace.
boJsibiiue pacbi: eBponeonaHast
(eBpa3miickas), aBCTPaJIO-HErPOUIHASA
(3xBaTopuasbHasi), MOHTOJIOMIHAS
(a3marcko-amepukaHckasi). Bpemsi u myTtn
paccejieHHsl YeJIOBeKa 10 IIaHeTe.
EnnncTBo yesnoBeueckux pac. Hayunas
HECOCTOATEJbHOCTH pacu3ma.
IIpucroco0/1eHHOCTD YeI0BeKa K Pa3HbIM
YCJIOBUSIM OKPY:Karouei

PackpbiBaTh coaepxaHne TEPMUHOB U
MOHSITHI: paca, pacoreHes, pacusm,
COIHAJIbHBIN TAPBUHU3M.
XapakTepu3oBaTh NPU3HAKHU 00JIbIINX
pac 4yeJI0BeKa: eBPOIEeOHTHOMH
(eBpa3MiiCKOi), aBCTPAJIO-HErPOMIHOM
(3KBaTOpPHUAJILHOI), MOHTOJIOUTHOM
(a3MaTCKO-aMepPUKAHCKOM).

BoIsiBJISITH NPUYUHBI BOSHUKHOBEHUSA
JeJI0BeYEeCKHUX pac.
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cpenbl. Bausinue reorpaguueckoi cpeabl
U apeiiga reHoB Ha MOP(GOJIOTUI0 U
¢usunosoruro

JeJI0BeKA.

MeKIuCHUIINHAPHbIE METObI B
¢puznyeckoii (0HoI0rNIeCKoi)
AHTPOMOJIOTHHU. JBOJHIHOHHAS
AHTPONOJIOTUS U MAJE0AHTPOIOJIOT U
JeJI0BeYeCKUX MOIMYJISIUil.
buoconuajbHbIe HCCIEI0BAHUSA TPUPOIBI
yesoBeka. McciaenoBanue K03BOIIONHUT
0MOJIOrNYeCcKOro u

COIHAJILHOIO B YeJIOBEKe.
J/lemoHCcTpanumn

Tadoaunbl u cxembl: «Pachbl yes0BeKay.
I[IpakTnyeckas padora «3yyenne
HKOJIOTHYECKHUX aJanTanui

[IpuBoANTH NMPpUMeEPHI AN THBHBIX
NMPU3HAKOB y NpeAcTaBUTe el
YyeJIOBEYEeCKHUX pac.

[IpuBOAUTH CBUIETEIHCTBA €IUHCTBA
MPOMCXOKIEHUSA YeJI0BEYeCKHX pac.
ConocTaBiasiTh aIaNITHBHbIE THIBI JIO/IE
¢ pacoBbIMH NMpuU3HaKaMu. /loka3pIBaTh
HAYYHYI0 HECOCTOSAITEILHOCTh Pacu3Ma

JeJIOBEKa»
U TOro 4acos 1o reme 10
6 . y
Tema «IK0J10THS - HAYKA 0 B3aUMOOTHOIIEHUSAX OPraHM3MOB ¥ HAIOPTaHN3MEHHBIX CHCTEM C OKPY:Kalolleil cpeaoii»
6.1 1

3apo>1cz(e}me H pasBUTHUEC
QKOJOI'nA

3apo:kaeHue U pa3BUTHE IKOJOTHU B
Tpyaax A. I'ymooasara, K.®. Pyase, H.A.
CeBepuona, J. I'ekkeus,

A. Tencan, B.H. CykauéBa. Pa3nesbl u
3aa4M 3K0J10ruu. CBSA3b 3KOJIOTHH €

APYrMMH HAYKAMU.

PackpbiBaTh cojep:kaHne TEPMHUHOB U
MOHSATHII: IKOJIOTHS, Ay TIKOJIOT S,
CHMHAKO0JIOTHSl, IKOJIOTHSI CO0O0IIECTB U
PKOCHCTEM, IKOJIOTHS BUIOB U
MOMYJISII U .

XapaKTepnzoBaTb OCHOBHBIC 3Tallbl
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/leMmoHCTpanuu

IlopTperni: A. I'ym00JbaT,

K. ®. Pyane, H. A. CeBepuos,

. I'ekkeab, A. Tencau, B. H. Cykaués.
Taoannsl u cxembl: «Pa3gennl
HKOJIOTHI

3apOKICHHUA M PAa3BUTHSA IKOJOTHH KAK
HAaYKH.

[IpuBoaAuTH NpUMeEPBI 00bEKTOB H3YYCHHUS
IKOJIOTHH.

Ha3pIBaTh OCHOBHBIE 32/1a4H, CTOSIIIME
nepes y4éHbIMH-3KOJI0TaMH.
YcTaHaBJIMBAaTbh B3aHMOCBS3b IKOJIOTHH

¢ IPYTMMH HayKaMu

6.2

MeToabl YKOJIOTHH.
3HavyeHue
PKOJIOrMYeCKHUX
3HAHMI )15 YeJI0BeKa

MeTtoanl 3xoJioruu. Ilosesnbie
Ha0JII0IeHusl. DKCIIEPUMEHTHI B
HKOJIOTHHU: IPUPOAHBbIE U J1a0OpaTOPHbIE.
MoaeaupoBaHue B IKOJIOTHH.
MOHUTOPHHI OKPY KaOIel cpeabl:
JIOKAJIbHBbIH, perHOHAJIBHBIH U
rJ100aJ1bHBIIl.

3HaveHMe IKOJIOTHYECKUX 3HAHUH JIA
yeJIOBEeKAa. JKO0JI0rnYecKoe
MHPOBO33peHHEe KaK OCHOBA CBsI3ei
JeJI0Be4YecTBA ¢ MPUPOAON.
d®opmMupoBaHHe IKOJIOTHUECKOM
KYJbTYPbI U IKOJIOTHYEeCKOMI
rPaMOTHOCTH HaceJleHud. JleMoHCcTpanuu
Taoauubl 1 cxeMbl: «MeToABbI IKOJOTHH,
«CxeMa MOHUTOPUHIA OKPY KAKOLIEH
cpeabD).

PackpbiBaTh cojep:xkaHie TEPMHUHOB U
MOHSITHH: MOJIeBble HADJII0AeHUs,
MOHHMTOPHHI OKPY Karoule cpeabl,
MO/IeJIMPOBAHUE, IKCIIEPUMEHT,
NMPOTrHO3MPOBaHUe.

XapakTepu3oBaTh METOAbI IKOJIOTHH.
IIpuBOAMTH NPUMeEPHI MOJIEBBIX
HA0JII0IeHUH B YKOJIOTHH.

BbIsiBJISATH 0CO0EHHOCTH MOHUTOPHUHIA
OKPY Kamllen cpeabl Kak MeToAa
HKOJOTMYeCKUX HCCIeIOBAHUM.
O0o0CHOBBIBATH 3HAYEHHE
HKCIIEPUMEHTOB B IKOJIOTHYECKUX
HccJIeI0BAHUSIX.

CpaBHuBaTh 1200paTOpHbIE H
NMPUPOIHbIE IKCIIEPUMEHTHI KAK METOAbI
DKOJIOTMYeCKHUX MCCJIeI0BAHUM.

OnenuBaTh 3HAYEHHE IMPOTrHO3UPOBAHUA
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JlaGopaTopHasi padora
«M3yuyeHune MeTO0B IKOJOTHUECKHUX
HCCJIeJOBAHUID)

KaK MeTO0/1a YKO0JOrHYeCKHUX
HCCJIeI0OBAHUI.

O00CHOBBIBATH HE00X0JUMOCThH
HKOJIOTrMYeCKHUX 3HAHUM

JISI COBPEMEHHOT0 YeJI0BeKa

NToro 4acos mo reme 3
7 [Tema «Opranusmsbl U cpeia 00UTaAHHD)
7.1 [IkojJgoruuecKue 1 JKojiornyeckue (pakTopbl U PackpbiBaTh cojep:kaHie TEPMHUHOB U
(paxTopsl 3aKOHOMEPHOCTH UX JAeiCTBHUSA. MOHSATHII: IKOJIOTHYEeCKH (paKTop,

Kaaccudukanus 3K0J10rn4ecKnx
(akTopoB: abuoTuveckue,
OMoTHYecKue, aHTponoreHHbie. Oo0mme

3aKOHOMEPHOCTH e CTBUS
sKoJIorndeckux gpaxkropos. [lpasuio

vmuaumyma (K. lllnpenreJis,

1O. JIuoux). To/iepaHTHOCTD.
IBPUOUOHTHBIE M CTEHOOMOHTHBIE
OPraHM3MBbl.

J/leMoHCTpPaL MK
Taoauubl M cXeMbl: « IKOJOTHUYECKUE

(pakTopbI».

OOopynoBanue: repoapuu u
KOJIJIEKIIMU PACTEHUI M )KUBOTHBIX,
NPHUCIOCO0JEHHBIX K BJIUSIHUIO
Pa3IHYHBIX IKOJOTHYECKUX

(¢paxTopos

OMOJIOTHYECKUI ONITHMYM,
OrPAHUYHMBAKOIINA (JIMMUTHPYIOIIHIA)
daxrop.

KaaccupuuupoBarh 3K0JI0rH4eCKHe
(axkTOpBHI 0 Pa3HBIM OCHOBAHMSIM.

XapakTepuszoBathb o0uiue

3aKOHOMEPHOCTH JIeCTBUS
IKOJIOTHYEeCKHUX (paKTOPOB.
O00CHOBBIBATH JIeliCTBHE 3aKOHA
ONTHMYMA U 3aKOHA OTPAHMYHUBAKOIIETO
daxropa.

I[IpuBOAMTH IPUMeEPBHI:
WIIOCTPUPYOILKE 1eHCTBHE NIPABUJIA
MHUHHUMYMA, OTPAHUYHMBAKOIIET0
¢axTopa, IBpUONOHTHBIX U
CTEHOOMOHTHBIX OPraHU3MOB
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7.2

AOHOTHYECKHE
(akTopsl. CBeT Kak
HDKO0JIOTHYeCKUM
(pakTop

AOnornueckue pakropol. CBeT Kak
IKoJIornueckuii gpakrop. [deiicrBue
Pa3HBIX YYACTKOB COJIHEYHOI'0 CIIEKTPA
HA OPraHu3Mbl. JKOJOrHYecKHe
rPyIIbI PACTEHUH W ’KUBOTHBIX

IO OTHOIICHUIO K CBETY. CurnajbHasi

poJb cBera. DoTonepuoau3M.
J/leMOHCTpaLMU

Taoaunel 1 cxeMbl: «CBeTOBOM

CIIEKTP», «IKoJIornYecKne rpynibl

"KMBOTHBIX 110 OTHOIIEHHUIO K CBETY».
Oo6opynoBanue: repdéapuu

CBETOJIIOOUBDLIX, TEHEJIIO0OMBBIX H
TE€HEeBBIHOCIUBBIX PACTEHHI;
CBETOJII00UBBIE, TEHEJTIO0OUBLIE U
TeHEeBBLIHOCIMBbIe KOMHATHBIE
pacTeHusl.

JlaGopaTopHasi padora
«BbIsiBJIeHHE IPUCITIOCO0IeHU T

OpPraHu3MoB K BJIMAHHUIO CBETA»

PackpbiBaTh coaepxanue TEPMHUHOB U
MOHATHI: CBeT, (POTONMEPHOAN3M.
XapaKkTepu3oBaTh ieliCTBHE CBETAa KaK
HIKOJIOIMYECKOro (paKkTopa.
CpaBHHBaTh JelicTBHE Pa3HbIX

Y4aCTKOB COJIHECYHOI'0 CIIEKTPAa

Ha OpraHu3Mabl.
BoIiBJISITH 0COOEHHOCTH CTPOECHMSA U

AKU3HEACATEC/IBHOCTH paCTeHl/lﬁ Pa3HbIX

IKOJOTNYIECCKUX I'PYyIIII 10 OTHOIICHUIO

K CBeTy (CBeTOII0NBbIE, TCHEJII00NBbIE,
TE€HEBbIHOCJIMBDIE).

[IpuBoANTH NPpUMeEPHI PACTEHUI Pa3HbIX

HKOJIOTHYECKHUX TPYIII 10 OTHOLIEHH IO

K CBeETY.

BoIsIBISITH 0COOCHHOCTH CTPOCHHS U
JKU3HEIeTeJIbHOCTH *KUBOTHBIX Pa3HbIX
HKOJIOTHYECKHUX TPYIII 10 OTHOLIEHH IO

K CBeTy (JHeBHbIe, CyMepeYHble,
HOYHbIE).

IIpuBOAMTH NPpUMeEPHI KUBOTHBIX PA3HBIX
HKOJIOTHYECKUX TPy

10 OTHOIIEHHUIO K CBETY.

O00CHOBBIBATH 3HAYEHHUE
(oronepuoausmMa B KU3HU OPraHU3MOB H
JIS IPAKTHKH CeJIbCKOT0

X0351iicTBA
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7.3

AOHOTHYECKHE
(pakTopsl.
Temneparypa kak
HDKO0JIOTHYeCKUM
daxkTop

Temneparypa Kak 3K0J0rM4eCKUi
¢paxrop. [AeiicTBre TeMIepaTypsbl

Ha opraHu3mel. [loikniI0TepMHbIE U
roMOMOTEPMHBIE OPraHU3MBI.
JBpHUTEPMHBIC H CTCHOTEPMHBIE
OpraHu3Mbl.

JleMOHCTpaL MU
Taoaunbl U cxembl: «TemI0KpoBHbIE

PKHUBOTHDBICY», «XO.J'IO[[HORPOBH]:IC
JKUBOTHBIEY.

Oo0opynoBanue: repdéapuu u
KOJUIEKIIUH TEII0JI00MBBIX,

3MMOCTOMKHX, MOPO30yCTOHYHUBBIX
pacTeHMii; Yy4yesa NTHIl U 3Bepeil.
JlabopaTopHas paGoTta

«BbIsiBJIeHHE IPUCITIOCO0IeHU T
OPraHu3MoOB K BJMSHHUIO TeMIIePaTypbD)

PackpsbiBaTh coaep:xaHue TEPMHUHOB U
NMOHATHIi: TeMIepaTypa,
MOMKWJIOTEPMHBIE (X0JI0JHOKPOBHbBIE),

roMoiioTepMHbIe (TEIIOKPOBHBIE)
OpPraHu3Mbl, aHa0M03, IBPUTEPMHbIEC

OPraHu3Mbl, CTEHOTEPMHbIE OPraHU3Mbl,
TepMoperyJsinms.

XapakTepu3oBaThb AelicTBUE
TeMIepaTypbl Ha OPraHU3MBbl.
BoIsSIBJISITH 0COOEHHOCTH CTPOEHUS U

PKU3HeIeITeJIbHOCTH MOMKHJIOTEPMHBIX
(X0JI0JHOKPOBHBIX) M1 TOMOHOTEPMHBIX

(TemJIOKPOBHBIX) KMBOTHBIX.
I[IpuBOoAMTH NpUMeEPHI MONKHUIOTEPMHBIX
(X0JI0ITHOKPOBHBIX) M TOMOHOTEPMHBIX
(TenJI0KPOBHBIX) )KUBOTHBIX.

BbIsIBJISITH 0COOEHHOCTH CTPOCHUS U
PKM3HeIesITeIbHOCTH TeI101100UBBIX,
3UMOCTONKHX, MOPO30yCTOMYMBBIX
pacTeHuil.

I[IpuBoAMTH NPpUMeEPHI TEMJIOJIIO0UBBIX,
3UMOCTOMKHX, MOPO30yCTOMYMBBIX
pacTeHui.

IIpuBOAMTH NPUMeEPHI IBPUTEPMHBIX H
CTEHOTePMHBbIX OPraHU3MOB.
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7.4

AOHOTHYECKHE
¢akrTopsl. BiaxHocTh
KaK IKOJOTrH4eCKHi
(pakro

BJi1a:KHOCTH KaK 3KO0JIOTHYEeCKUui (pakTop.
IIpucnocodeHus1 pacTeHnil K
MO//ICP/KAHNI0 BOJHOT0 0asiaHca.
Knaccupukanusi pacteHni no
OTHOILIIEHHIO K BOJIe.

IIpucnocodeHnnst ;)kKNBOTHBIX K
U3MEHEHHUI0 BOJHOI0 pesKuMa.
J/leMOHCTpaLMU

Taouuub! u cxembl: «OU3MOJIOTHYECKHE
aJanTaluuu ;KUBOTHBIX».

OO0opynoBanue: repoapuu pacTeHuii,
OTHOCSIIIIMXCH K TUTpoduTam,
Kcepopuram, me3opuTaM, KOMHATHBIEC
pacTeHus JaHHBIX rpyni. Jlaboparopuas
padoTa «KAHATOMHU4YeCKHe 0COOCHHOCTH
pacTeHuid U3 Pa3HbIX MeCT OOUTAHU

PackpbiBaTh coaepkanue TePMUHOB U
MOHATHI: BJIAKHOCTh, THAPO(PUTHI,
TUrpopuThi, Me30(PUTHI, KcepouUThI,
KMBOTHbIE: BOJHbIE, IOJYBOIHbIE,
Ha3eMHBbIe.

XapakTepu3oBaTh JAeliCTBHE BJIAKHOCTH
KaK IKO0JIOrH4eckoro ¢gakropa.
BbIsIBJISITH 0COOEHHOCTH CTPOCHHS U
PKM3HeIesITeIbHOCTH PACTEHUH pPa3HbIX
HKOJIOTHYEeCKUX TPy 10 OTHOIICHHIO
K BOJe.

I[IpuBOAUTH PUMEPHI PACTEHUI Pa3HbIX
HKOJIOTMYECKHUX I'PYIII 10 OTHOLIEHHIO

K BoOJIe.

BoIsIBISITH aHATOMUYECKHE H
¢pusnosornyeckue NpUCNOcodIeHust
"KMBOTHBIX K H3MEHEHHIO BOJAHOIO
pexuMa.

IIpuBOANTH NPUMEPHI BOAHBIX,
MOJIYBOJAHBIX U HA3€MHBIX )KHBOTHBIX

7.5

Cpenbl oOMTaHUS
OpPraHu3MoB

Cpeabl o0MTAHUS OPraHU3MOB: BOJAHAS,
HA3eMHO-BO31yIIHAs, IOYBECHHAS,
rJyOMHHasi MOANOYBECHHAS,
BHYTpHOpPraHusMeHHas. Pu3unko-
XHMHYeCKHEe 0COOCHHOCTH cpel 00UTaHUS
OPraHM3MOB.

PackpbiBaTh cojiep:kaHNe TEPMHUHA «cpeaa
OOMTAHHUS».

XapakTepu3oBaTh 0COOCHHOCTH BOJIHOI,
HA3eMHO-BO31YIIHOM, IOYBECHHOMU,
rJIyOMHHO MOANOYBEHHOW 1

BHYTPHOPTaHU3MEHHOM cpeJ 00MTaHusA.
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IIpucnocodeHnsi OPraHu3MoB K KU3HHU B
Pa3HbIX cpeaax.

/leMmoHCTpanuu

Taoauubl u cxembl: «Cpeabl 00MTAHMS
OPraHu3MOB».

Oo0OopynoBanue: KOJIEKIUH KUBOTHBIX,
00MTAIIINX B Pa3HBIX Cpeaax

CpaBHuBaTh PU3MKO-XUMHUYECKHE
YCJI0BHSA PA3HBIX Cpe/l 00UTAHMUS.
BoIsIBISITE YepThl IPUCIIOCO0JEHHOCTH
OPraHU3MOB K OOMTAHUIO B BOJHOM,
HAa3eMHO-BO31yLIHOM, TOYBEHHOH,
BHYTPUOPraHM3MEHHOM cpeaax oOMTaHus.
IIpuBOAMTH NPUMeEPHI OPraHU3MOB,
00MTAIOIIMX B Pa3HBIX Cpeaax

7.6 |buosornueckue
PHTMBI buosornyeckue purmbl. BHemnue u PackpbiBaTh coep:KkaHue MOHATHS

BHYTpeHHHMe pUTMbI. CyTOUYHBIE U «0MOJIOTHYeCKHEe PUTMBbD».
roAM4YHbIe pUTMBI. XapakTepu3oBaTb 0COOCHHOCTH BHEIIHHUX,
IIpucnoco01eHHOCTh OPraHUu3MoOB K BHYTPEHHHMX, CYTOYHBIX U TOAUYHBIX
CEe30HHBIM U3MEHEHUSIM YCJI0BUM onosoruvyeckux purmoB. llpuBoaurs
YKM3HH. NPUMepbI MPOSABJIEHUSA OMO0JT0THYECKUX
J/leMoHCTpPaUMH PUTMOB y Pa3HbIX OPraHU3MOB.
Taouaunbl u cxembl: «buosiornyeckue BoIsSBJISATH YepThl NPUCTIOCOOJTEHHOCTH
PUTMBI». OPraHU3MOB K C€30HHBIM U3MEHEHUSIM
OobopynoBanue: repdéapum U KOJUICKIUH |yCJIOBUH KU3HH.
pPacTeHuil M dKUBOTHBIX, 00J121AK0IHX OnuchiBaTh Ce30HHbIE SIBJICHUS B )KU3HU
YyepTamMu NMPUCIOCO0JIEHHOCTH K OPraHU3MOB, PACIPOCTPAHEHHBIX B CBOEH
CEe30HHBIM U3MEHEHUSIM YCJIOBUM )KU3HU |MECTHOCTH

1.7

KuzHennbie (popmbl
OpPraHu3MoOB

/KuzHeHHbIe popMBI OPraHU3MoOB.
I[lonsiTre 0 ';kM3HeHHOH opme.
/KuzHeHHbIe GOPMBI pacTeHUIl: 1epeBbs,
KYCTAPHUKH, KYCTAPDHUYKH,

PackpbiBaTh cojep:kaHue NOHATHS
«KU3HEHHas1 (DOPMA OPraHU3May.
BoIsIBISITH 0COOCHHOCTH CTPOCHHS U
JKM3HeesiTeIbHOCTH PACTeHNH Pa3HbIX
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MHOr0JIeTHHE TPaBbl, OTHOJIETHHE TPABBI.
/KuzHeHHbIe GOPMBI ) KUBOTHBIX:
THAPOOMOHTBI, Fe00MOHTBI, APOOHOHTHI.
Oco0eHHOCTH CTpOoeHMsI M 00pa3a KU3HM.
J/leMmoHCTpanuu

Ta0auubl U cxembl: «ZKu3HeHHbIe GOPMBI
pacTeHui», «’Kusnennnie (popMbl
YKMBOTHBIX).

Oo0opynoBanue: repéapum U KOJJIEKIMH
PACTeHUH M )KUBOTHBIX PA3JIMYHbIX
"KM3HEHHBIX (hopM

"KU3HEHHBIX (opM.

I[IpuBOAUTH IPUMEPHI PACTEHUI Pa3HbIX
"KU3HEHHBIX (opM.

BoIsIBISITH 0COOCHHOCTH CTPOCHHS U
JKU3HEIeTeJIbHOCTH *KUBOTHBIX Pa3HbIX
"KU3HEHHBIX opMm.

I[IpuBOAUTH NPUMeEPHI KMBOTHBIX Pa3HBIX
"KU3HEHHBIX opm

7.8

buornueckue paxkropsbl

buortn4yeckue gpaxkropsi. Buabi
OMOTHYECKHX B3aMMO/IeiiCTBHIL:
KOHKYPeHUMS, XHIIITHUYEeCTBO, CAMONO03 1
ero ¢opmsbi. Ilapazurusm, koonepauus,
MYTYaJIN3M, KOMMEHCAJIU3M
(KBapTHPAHTCTBO, HAXJIEOHUYECTBO).
Hetpoduueckune B3aumMoaecTBUA
(Tonmuyeckue, popuyeckue,
(padpuyeckue). 3HaUYeHHEe OUOTHYECKHX
B3aMMOIECTBUIA 1JIs1 CYylIeCTBOBAHUS
OpPraHusMoB B cpene ooutanust. [IpuHoun
KOHKYPEHTHOI 0

HUCKJII0YEeHHUS.

JleMOHCTpaL MU

Tabauubl U cxembl: «IKOCHCTEMA

PackpbiBaTh cojep:kaHne TEPMHUHOB U
MOHSITUI: KOHKYPEeHIUs, XMIIITHN4YECTBO,
Mapa3suTu3M, MyTyaJIu3M, KOMMEHCAJIHU3M,
HeTpogHuYecKHe B3aUMOIEUCTBHS.
XapakTepu3oBaTh BU/bI OMOTHYECKHX
B3aNMO/IeCTBHIA.

OO0BACHATH CyHIHOCTh KOHKYPECHLIMH,
XUIHUYECTBA, Mapa3uTU3Ma,
MYTYyaJM3Ma, KOMMEHCAJIU3Ma.
IIpuBOAMTH NpUMeEPHI OPraHU3MOB,
Y4aCTBYIOIIUX B OMOTHYECKUX
B3aMMO/IEHCTBUAX PA3HbIX THIIOB.
OueHnBaTh 3HAUYEHHE OUOTHYECKHX
B3aMMO/AEHCTBUM /ISl CYyLIeCTBOBAHMS
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IINPOKOJNCTBEHHOTO JIeCay,
«IKocucTeMa XBOWHOIO Jiecay,

«lenu nuTaHUN, « XUIHAYECTBO,
«Ilapa3utusm», « KoHkypeHuus»,
«Cumom03», « KoMMeHcaau3zm».
Oo0OopynoBanue: KOJIEKIUH KUBOTHBIX,
YYaCTBYIOIIUX B PA3JITHYHBIX
OMOTHYECKHUX B3aMMO/IeiiCTBUSIX

OPraHu3MoOB B cpeje 00MTaHMS.
O00CHOBBIBATH JeiicTBHE NPUHIIATIA
KOHKYPEHTHOT'0 UCKJII0YeHH s

HTo0ro 4acos 1o reme 9

8

Tema «IKk010THsI BUIOB U MOMYJISIIIUAIN»

8.1

IKOJOTHYeCKHUe 3
XapaKTePUCTHKH
MOMYJISIIH U

JKOJI0THYeCKHEe XaPAKTEPUCTUKH
nonyasauuu. [onyasinusa kak
onoJiornueckas cucrema. Poanb
HEOHOPOIHOCTH Cpeibl, PU3NUECKUX
0apbepoB M 0CO0EHHOCTEH OMOJI0THH
BH/IOB B (pOpMUPOBAHUM
NMPOCTPAHCTBEHHOM CTPYKTYPbI
nonyJasinuii. OCHOBHBIE MOKA3aTeJ U
MONMYJISIIMU: YUCJTEHHOCTh, IIJIOTHOCTD,
BO3pACTHAsI M N0JIOBAsi CTPYKTYpA,
POK1aeMOCTh, IPHUPOCT, TEMII POCTA,
CMEPTHOCTh, MUTPALIMSI.
JleMoOHCTpaLMu

Tadoauubl M cXxeMbl: « IKOJOTHYeCKHUe
XaAPAKTEPUCTHKH MOMYJISIIHID,

«IIpocTpaHcTBeHHAasA CTPYKTYpa

PackpbiBaTh coaep:xanue NOHATHS
CIOILYJIALHS.

OueHuBaTh 3HaYCHUE HEOJHOPOIHOCTH
cpeabl, pu3nvecKkux 0apLepoB u
oco0eHHOCTEell 0M0JIOTMU BH/I0B B
(opMupoBaHUM NPOCTPAHCTBEHHOM
CTPYKTYPbI NOMYJISII[HIA.

IIpuBOAMTL NpUMeEPHI MOMYJIANMH Pa3HbIX
BU/I0B PACTEHUI U 'KUBOTHBIX.
XapakTepu3oBaTh OCHOBHbIE
IKOJIOTHYeCKHEe MOKa3aTeH
MOMYJIAUMHU: YUCJIEHHOCTb, IVIOTHOCTD,
BO3pPAaCTHAasl U MOJI0BAasi CTPYKTYPa,
POXKIAEMOCTh, IPUPOCT, TEMII POCTA,
CMEPTHOCTh, MUTPALIMS.
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nonyJasinum», «Bo3pacTHbie NupaMuabI

MONMYJISIHM D)
8.2 Dkosoruueckas IKOJIOrnYecKasi CTPYKTYpa NOMYJIs UM,
CTPYKTYpa OlIeHKa YUCJICHHOCTH NMOIMYJIAIHHA. PaCKpblBaTb coJep:KaHue TEPMHUHOB U
MOIYyJIAIUA. I[I/IHaMI/lKa NOomyJasium " eé pPeryiassuns. [[oHATHIA: JHHAMHUKA MONMYJIALNH,
JInHaMuKa MOMyJasiuud 1 buornyeckuil MOTEHUAJ MOMYJIALUM. OMOTHYECKHI MOTEHIMAJ MOMYJISIHH,
e¢ peryasiumus MozeupoBaHie THHAMHUKHI MOMYJISINUHU. |KpUBbIe BLIKUBAHUS, GAKTOPDI
KpuBbie pocTa YuC/IEHHOCTH NONYJISIIIHH. |cCMEPTHOCTH, EMKOCTh CpPe/bl.
Kpusbie BoukuBaHus1. Peryasuus OO0BbACHATH 3AKOHOMEPHOCTH Pa3MeLleHH s
YHCJIEHHOCTH MONYIALMIA: POJIb oco0eil monyJIAUMM HA 3AaHMMAaeMoil
(GaKTOpOB, 3aBUCAIIMNX U He 3ABUCAIIUX  TePPUTOPUH.
OT IJIOTHOCTH. JKOJIOTHYECKHE OueHuBaThL OMOTHYECKHUH MOTEHINAJ
crparerud BUaoB (r- u K-crparerun). NONYJIsAIHIi PA3HBIX OPraHU3MOB.
J/lemoHCTpanumn AHAJN3UPOBATH KPUBbIE POCTA
Ta6auubr n cxembl: «CKopocTh YHCJIEHHOCTH MONYJISIUN M KPUBbIE
3ACCJICHUA MOBEPXHOCTH 3emiun BbI)KUBAHUSA.
Pa3JIMYHBIMHU OPraHU3MaMmm,» O00CHOBBIBATH NPUYHMHBI CEPKUBAHUSA
OMOTHYECKOr0 MOTEeHNAIA POCTA U
NMPUYMHBI BCIBIIIEK POKIAEMOCTH
Y OTeJIbHbIX OPraHNU3MOB.
IlepeunciasaTs GpakTOPbl CMEPTHOCTH,
peryJupyronue YucJIeHHOCTDh MOy JIsiIiHi
pacTeHuil ¥ ;KUBOTHBLIX. ONUCHIBATH
HKOJIOTHYECKHEe CTPATEeruu BUA0B
8.3 Ikostoruveckasi HUIIA IHonsiTHe 00 3K0JI0rHYeCKOIl HUIIIE BUAA.

BU/IA

MectooOutanue. MHOroMepHasi Mojie/1b
IKOJIOTMYEeCKON HUIIU

PackpsbiBaTh coaep:xaHue TEPMHUHOB U
MOHSITHIA: IKOJIOTHYeCcKAas HUIIIA, BUI,
apeaJi, HHBa3ul.
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Jxk. . XarunHcoHna. Pazmepsl
HKoJorudecko HUu. [loreHuMaIbLHAsA U
peaJiu30BaAHHAS HUILIH.

Bua kak cucrtema nonyJasinMid. ApeaJsibl
BUI0B. BUIbI M HX )KM3HEHHbIE
CTpaTeruu. JKOJOrn4ecKue
SKBUBAJICHTHI.

3aKOHOMEPHOCTH MOBEACHUSI M MUTPALUiA
KMBOTHBIX. BHoJIOrMyeckne NHBa3uu
4ys;KepOAHbIX BUOB. /leMoHcTpanuu
IHopTper: Ix. . XaTunHCOH.

Taoauubl ¥ cxembl: «Moaen
HIKOJIOTHYEeCKOM HUIIHU

k. U. XaTunHCcOHa).

OobopynoBanue: repdéapum pacTeHuii;
KOJIJIEKIIUM )KUBOTHBIX.

JlabopaTopHas padora «IIpucnocodienust
CeMSH PACTEHUI K PacCeJIeHUI0»

XapakTepu3oBaTb MHOIOMEPHYIO MO/ eJ/Ib
HIKOJIOTHYEeCKOH HUIIHU

JI:x. U. XaTunHCOHA.

I[IpuBOAMTH NPpUMeEPHI IKOJIOTHYECKUX
HHUII PA3HBIX BUAOB PaCTeHUN U
’KUBOTHBIX.

BoISABJIATH 0TJIHYHE IKOJOTHIECKOM
HHUIIU BHJAA OT €ro MeCTOOOUTAHMS.
I'paduyecku n300paxaTbL MHOTOMEPHYIO
MO/ eJIb IKOJTOTHYeCKOH HUIIM JJIs
Pa3HbIX BUAOB.

BbIsIBJISAATH NPUYUHBI PA3JIMYUN B
pa3Mepax 3KO0JIOrM4eCKOi HUIIH Y Pa3HbIX
BU/0B PACTEHHUI M 'KUBOTHBIX.
AHAJTU3MPOBATH NPUYHHBI U MOCJIEACTBUS
CMEHbI IKOJIOIHYeCKOM

HUIIH

U TOro 4acos 1o reme

9

9

Tema «IK0JI0rus COOOIIECTB. JKOJOTHYECKHUE CUCTEMbID»

9.1

Coo0wmecTBo
OpPraHu3MoB - OHOLIEHO03

1

CoolOmecTBa oprann3mMon. buonenos n
ero cTpykrypa. Csizu Mexay
OpraHu3MamMu B OMOLIEHO3e.
JleMOHCTpaL MU

Tabauuwbl u cxemsbl: «CTpyKTYpa

PackpbiBaTh coaepkaHne TEPMUHOB U
MOHSATHH: OMOLIEHO03, OMOTOII.
XapakTepu3oBaTh OMOLIEHO3 U €I0
CTPYKTYPbI: BUIOBYIO,

MPOCTPAHCTBEHHYI0, TPO(PHYECKYIO.
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OHOLIEH03a», « IKOCHCTEeMA
IIMPOKOJIMCTBEHHOI0 JIecay,
«IKocUcCTEeMA XBOWHOIO Jieca»

[lepeuncasiTh U NPUBOAUTH MPUMeEPHI
cBsI3eil MesKIy OpraHu3MaMu B OHOLIEHO3e

9.2

IKocucTeMa

JKOCHCTEMA KAK OTKPbITasi cucTeMa
(A k. Tencan). OyHKUMOHAIbHbIE
0JIOKH OPraHU3MOB B IKOCHCTEME:
NPOAYLEHTbI, KOHCYMEHTbI, pe1yleHThlI.
Tpodpuueckue ypouu. Tpopuueckue
eNnu U ceTH. AOMoTHYeCKHe 0JIOKH
HKOCUCTEM.

I[louBbI M MJIBI B IKOCHCTEMAX.
Kpyrosopor BemecTB 4 NOTOK YHEPIruu
B JKOCHCTEMe.

J/lemoHCTpanumn

IHopTpersni: B. H. Cykaués,

A. JI:x. Tencau.

Tadoauubl U cxembl: «DyHKIIHOHAJILHbIE
rPYNIIbI OPraHU3MOB B IKOCUCTEME»,
«Kpyrosopor BeuiecTs B 3KOCUCTEME»,
«enn nuranus (macToMIHAasA,
NeTPUTHASI)».

Oo0opynoBanue: repdéapum pacTeHuii;
KOJUIEKIIUM HACEKOMBIX; Yy4eJ/ia NTHIl U
3Bepei

PackpbiBaTh coaepxanne TePMUHOB U
MOHATHIA: IKOCHCTEMA, MPOAYLEHTHI,
KOHCYMEHTBI, peAyleHTbl, TPO(pnueckue
YPOBHH, Tpo(puyeckue (MUIEeBbIe) Lemn

U CEeTH.

Ha3biBaTh CTPYKTYpPHBbIE KOMIOHEHTBI
IKOCHCTEMBI.

XapakTepu3oBath PyHKIIUN U NPUBOIAUTH
NpUuMepbl OPraHUu3MoOB

B IKOCHCTEMe HA OCHOBE MMEIOIIUXCS
3HAHMI 0 pacTeHHusX, rpudax, 0akTepusax
U JKMBOTHBIX.

OnuchiBaTh KPYroBOPOT BeLIECTB M NMOTOK
YHEPruM B IKOCHCTEME.

OO0BbACHATH POJIb OPraHU3MOB B
0MO0JI0THYeCKOM KPYroBOpOTE BELIECTB U
MOTOKE YHEePIruM.

I[IpuBOAMTH NPUMeEPHI OPraHU3MOB,
3aHUMAOIIUX Pa3Hble YPOBHU
TPoUYECKUX MUPAMHI.

CocTaBJfATH CXeMBbI IIEPEHOCA BeleCTBA U

YHEPIruM B IKOCHUCTEeMAaX (Lenu NUTaHus).
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CpaBHMBATH NACTOMINHBbIE U IETPUTHbIE

Henu MUTaAaHusA

9.3 Ikosormveckue OcCHOBHBIC TOKA3aTEJN IKOCHCTEMBI. PackpbIBaTh coaep:kaHHe TEPMUHOB H
MMHPAMHIbI buomacca u npoaxykuus. NMOHATHI: MPOAYKIMS, OHOMacca,
IKOJIOTHYECKHEe MUPAMH/IbI YHCeJI, HKOJIOTHYeCKasi MupaMua.
0MOMACCHI M JHEPIHUH. XapakTepu3oBaTh IpaBujia
JleMoOHCTpaL U HKOJIOrHYEeCKHUX MHUPaAMHI YHCeJI,
Tadauubl U cxeMbl: «IKOJOTHYECKAS OMoMacchl H SHEPTrHM.
NMMPaMHUAA YUCEI», «IKOJOrHYeCKas O0BSCHATH NPUYUHBI Pa3JIUYUil B
nupamMuaa 0HOMacchl», NMPOAYKTHUBHOCTH Y PAa3HbBIX
«IKOJIOrHYecKasi MUPAMHIA JHEPTUU»  PKOCHCTEM.
IIpuBOAMTE NPUMeEPbI IPAKTUYECKOI0
NMPUMEHEeHHUs MPaBUJI IKOJOTHYECKHUX
MUpPaMHUJI.
CpaBHuBaTh OMOMaccy U NPOAYKIMIO
IKOCHCTEM cymin 1 MHpPOBOro okeana
9.4 |M3menenus coobmiecTs -

CYKIIeCCHH

J[unamuka sKocucmem.
\Kamacmpoguueckue nepecmpotixu.
Dnykmyayuu. HanipaBJjieHHbIE
3aKOHOMEpPHBbIE¢ CMEHbI COO0LIECTB -
cykueccun. Ilepenunbie 1 BTOpUYHBbIE
CYKLEeCCHH U MX NMPUYHHBI.
AHTPONOreHHbIE BO3ACCTBUSA HA
cykueccun. KiimmakcHoe cooduecrso.
buopa3znoodpa3ue u mojiHOTA
KPYrOBOpOTAa BellleCTB - 0CHOBA

YCTOHYMBOCTH COOOIIECTB.

PackpbIBaTh cojep:kaHue TEPMUHOB H
MOHSITHIL: cCyKIlecCHsl, KIIMMAKCHOE
€00011eCTBO, CYKIIECCHOHHBIH Ps/I.

XapakTepu3oBaTh CyKIEeCCUM: NIEPBUYHbIE

U BTOPUYHbIE, MPUBOIUTH
HX MPUMeEPHI U HA3BIBATH NPUYNHBI
CMeHBI CO00I1IeCTB.

CpaBHUBATh BpeMeHHbIE U KOPEHHbIE

0MoreoneHo3bl HA KOHKPETHBIX pUMepax

cBoel MecTHOCTH. MoaeaupoBarh
pe3yabTaThl Ipolecca
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/leMmoHCTpanuu

Tadoaunbl u cxembl: «O0pa3oBanmne
0oji0Ta», «IlepBuunas cykueccus»,
«BoccTaHoBIeHUE Jieca MocJie MoKapa»

CMeHbI OMOre0leHO30B 0/ BJNSIHUEM
AHTPONOreHHOro akTopa

9.5 [[puponusie [IpupoaHbIe 3KOCHCTEMBI. PackpbIBaTh cojep:kaHue TEPMUHOB U
IKOCHCTEMBI Okocucmemovl 03¢p u  pex. IKOCUCMEMbUTIOHATHIL: (PUTOILIAHKTOH, 300ILJIAHKTOH,
Mopetl 1 0Kkeano. IKocucmembl MyHOP, APy CHOCTb.
lnecos, cmeneil, nyCmbviHb. XapakTepu3oBaTh NPUPOAHBIE
JleMoHCTpAHH IKOCHUCTEMbI, UX OCHOBHbIE€ KOMIIOHEHTbI
Tabaunbl 1 cXeMbI: «IKOCHCTEMA (1a mpuMepe o3epa, XBOMHOIO U
IIUPOKOJTUCTBEHHOI'0 JIeCay, IIUPOKOJMCTBEHHOT 0 Jeca). O0bACHATH
«JKocucTEMAa XBOMHOIO Jiecay, NPHYUHBI PA3JTHYHOI GHOMACCHI
«IKocucTeMa 03epar. MPOAYLIEHTOB M KOHCYMEHTOB B
Oo6opynoBaHue: aKkBapuyM Kak MO€JIb  IPHPOAHBIX
IKOCHCTEMBI. HKOCHCTEMAX.
IKCKYpCeHsl «IKCKYPCUs B TUIIHYHBIH CocTaBJfATh NACTOUIIHBIE U IETPUTHbIE
ouoreoueHos (B 1yopaBy, Oepe3HsK, ey MUTAHUS PHPOTHBIX JKOCHCTEM.
eJ1bHHUK, HA CYX0101bHBINH HIH IIpuBOAMTH NPpUMeEPBI OPraHU3MOB,
MOIMEHHBII J1yT, 03¢po, 6010T0)» BXOISINHX B COCTAB (UTOIIAHKTOHA,
300IJIAHKTOHA, OeHTOoCcA.
O00CHOBBIBATH POJIb IPYCHOCTH
B "KH3HU HA3eMHBIX IKOCHCTEM.
CpaBHuBaTh OMOMACCY U MPOAYKIMIO
BOJIHBIX M HA3€MHBIX IKOCHUCTEM
9.6 |AuTpomorennsie AHTPONOreHHbIe IKOCHCTEMBI. PackpbiBaTh coaepxaHne TEPMUHOB U
HKOCHCTEMBI Arpo3KkocucTeMa. ArpoueHos. MOHATHIi: ATPOIKOCHCTEMA, ATPOLIEHO3,
(arposkocucTeMbl) Pazanunst Mexk1y aHTPONOTeHHbIMU H MOHOKYJIbTYpa.
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NPUPOAHBIMH 3KOCHCTEMAMM.
JlemoHCTpanuu

Tadauubl 1 cxeMbl: KATPOLIEHO3,
«Kpyropopor BeuniecTs 1 MOTOK IHEPruu
B arpoLICHO3e».

O6opynoBaHue: repéapuu KyJbTYPHBIX
NUKOPACTYLIUX PACTEHMI.

DKCKypcusi « IKCKypcHUsi B
arpo3’KocucTeMy (Ha mojie MM B
TeIUIMYHOE X0351iICTBO)»

XapakTepu3oBaTh OCHOBHbIE
KOMIIOHEHTBI arpOIKOCUCTEMBI.
[IpuBOANTH MPpUMeEPHI ATPOIKOCUCTEM.
CocTaBasiTh lleNH NUTAHUS arPOLEHO3A.
O00CHOBBIBATH NPUYNHBI HU3KOH
YCTOMYHUBOCTH ArPOIKOCUCTEM.
CpaBHUBATH arpo3KOCUCTEMbI U
MPUPOJAHBIE IKOCHCTEMBI.
XapakTepu3oBaTh poJib YeJ10BeKa B
COXPaHEeHMH YCTOHYMBOCTH
arpo’KocucTeM

9.7

YpOo3KkocucTEMBI.
IKOMOHUTOPUHT

YpoOoskocucreMbl. OCHOBHbIE
KOMIIOHEHTBI YPOO3KOCHCTEM.

I' opoackas ¢uiopa u payna.
CuHaHTpONM3alusA ropoaAcKoi ¢ayHsbl.
buoJsiornyeckoe u X031CTBEHHOE
3HAYeHHEe AarPOIKOCHCTEM U
ypOo3KOoCuCTEM.

3aKoHOMepHOCTH (POPMHUPOBAHMS
OCHOBHBIX B3aMMOJACHCTBUI OPraHU3MOB
B JKOCHCTEMAaX.

\Ponb kackaonoeo s¢ghghexma u 61006-
bouguramopos (Knouesvlx 61U008) 8
dyHxyuonuposanuu sxocucmem. llepenoc
YHEPrUM U BElEeCTB MEeXKIY

CMEKHBIMH IKOCUCTEMAMM.

Y CTOHYHUBOCTH OPraHU3MOB,

PackpbiBaTh cofep:kaHue TEPMUHOB H
MOHATHI: YPOOIKOCUCTEMA,
CHHAHTPONM3aLMS, ropoacKas ¢uiopa,
ropoackas (payHa, JKOMOHMTOPHHT.
XapakTepu3oBaTh OCHOBHbIE
KOMIIOHEHTBI YPOOIKOCHCTEM.
OnuceiBaTh OMOJIOTHYECKOE U
X0351liCTBEHHOE 3HAYeHHe YPOOIKOCHCTEM.
IIpuBOAMTH NPpUMeEPHI U OLIEHUBAThH
COCTOsIHHE YPOOIKOCHCTEM CBOCH
MECTHOCTH.

BoIsSiBJISTH 0CO0EHHOCTH I'OPOJACKOM
(¢ps10psI M payHbI.

CpaBHuBaTh YPOOIKOCHCTEMBI H
NPUPOJIHbIE IKOCHCTEMBbI
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MOMYJIAUMIA M IKOCUCTEM B YCJI0BHUSAX
€CTeCTBEHHBIX H AHTPONOTreHHbIX
BO3efICTBHU.

\Mexanusmol 6030eticmaus 3a2psa3HeHUll
PA3HBIX MUNOB HA CYOOP2AHUIMEHHOM,
OpP2AHUBMEHHOM, NONYIAYUOHHOM U
9KOCUCTNEMHOM YPOBHAX, OCHOGbL
9K0J102UHeCK020 HOPMUPOBAHUSA
AHMPONO2EHHO20 8030€lCMBUSL.
MeT0/10/10TrUsi MOHUTOPUHTA
€CTECTBEHHBIX H AHTPONOTreHHbIX
HKOCHCTEM.

JlemoHCTpanun

Taoaunubl u cxembl: «[Ipumepbl
ypOodKocucTem».

[Ipaktuueckass pabora «U3yueHue
onucanue ypoo3KoCUCTEMbD).
JlaGoparopnas pabora «3yueHue
pa3Hoo0pa3us MeJIKHUX MOYBEHHBIX
YWIEHHMCTOHOTUX B Pa3HbIX
IKOCHCTEMAX)

"

N TOro 4acos 1o remMe

12
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10 (Tema «buocdepa — riaodaabHasi IKOCHCTEMA

10.1 Buocdepa. Ctpykrypa n 2 buocdepa - odomennanerapuasi 000J104Ka
cocTtaB Onocdepnl 3emJIn, rae cymecTByeT Win

CyIIeCTBOBAJIA KU3Hb. PasBuTHE PackpbIBaTh coaep:xaHie TEPMHHOB U
npeacTaBiIeHUiT 0 Onocepe B TPyax NoHATHIi: 6Hocepa, ’KUBOE BelIECTBO,
9. 310cca. Yuenue B.U. BepHaackoro o xocHoe BelecTBo, GHOKOCHOE BeleCTBO,
ounocdepe. Obaactu 6uocdepsr u eé OnorenHoe BemecTso. IlpuBoauTs
cocTaB. ’KuBoe BeniecTBo 0nocepbl H  |hopMy.TMPOBKH OCHOBHBIX I10JI0KEeH M
ero (pyHKuuu. yuenusi B. . Bepuaackoro o 6nocdepe.
JleMoHCTpan K XapakTepus3oBaThb 00J1acTH OHOC(hepbI U
[lopTperni: B. U. BepHaackuii, HX COCTAB, HA3bIBATH 00J1ACTH
3. 3iocc. pacnpocTpaHeHus »KUBOIo BelecTrsa
Tabanust u cxembr: «I'eocdepsr B 000,109KaX 3eMJIM U BbIIBJIATH

3eMﬂl/I», «(I)yHKIII/II/I AKHUBOI'0O BelleCresa» MPUYUHBI €ro Pa3JIHYHOr0

pacnpeeeHusl.
[lepeunciasaTs PyHKUMH KUBOI'0 BellecTBA
onocgeps! (razoBasi, OKUCJIUTEIbHO-
BOCCTAHOBHMTE/IbHAsl, KOHHEHTPAUMOHHAA,
onoxumuueckas). llpuBoauTs NpUMepbI
npeodpasyouiero BO3AeicTBUs ;KUBOT0
BellecTBa Ha Ouocdepy.

AHAJIU3MPOBATH U OLIEHNBATH
O0MoJIOrn4YecKy0 HHpopMALHIO 0
rJ1002JIbHBIX IKOJOTHYECKHX MPodieMax
ouocdepsbl, MOJIy4aeMy0 U3 Pa3HbIX

HCTOYHUKOB.
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OuenunBathb BKJIaa B. U. Bepuaackoro,
9. 310cca B co3nanue yueHnus o onocdepe

10.2

3aKOHOMEPHOCTH
CylIeCTBOBAHUSA
ouocdepsl.

Kpyrosoporsbl
BellecTB

3aKOHOMEPHOCTH CyIIeCTBOBAHUSA
ouocdepnl. OcobeHHOCTH DHOCPEPHI KAK
rJ100aJIbHOM YKOCHCTeMbI. /[MHAMHUYecKoe
paBHOBecue B Onocdepe. Kpyrosoporsi
BellECTB M OMOre0OXMMHU4YecKre HUKIIbI
(yraeponaa, azora). PUTMHYHOCTD
siBJIeHUN B Ouocgepe.

J/leMOHCTpaLMU

Taoauusb! u cxembl: «I'eocdepsbl

3emiin», « DYHKIUH KUBOT0 BelIeCTBA»,
«Kpyrosopot azora B mpupoje»,
«Kpyrosopor yriiepoaa B npupoae»,
«Kpyropopor kKucjiopoaa B npupojae»,
«Kpyrosopor Bojabl B Ipupoae»

PackpbiBaTh coaepxanne TePMUHOB U
MOHATHI: IJ100aTbHAA IKOCUCTEMA,
NTUHAMHYeCKOe paBHOBecCHE,
KPYTrOBOPOTHI BellleCTB,
OnoreoxuMmu4eckne HMKIbI.
XapakTepu3oBaTh 0COOCHHOCTH
ouocdepsl Kak r;j100aJabHOI
IKOCUCTEMBI.

Onpeneasate pyHkumno ouocdepsl B
o0ecnieyeHUN OMOTeHHOTO
KPYTrOBOpPOTA BelleCTB HA IJIAHETe.
XapakTepu3oBaTh OCHOBHbIE
KPYTrOBOPOTHI: BOAbI, YIJI€POAa, a30Ta.
CpaBHUBATh 0CO0EHHOCTH KPYTrOBOpPOTA
Pa3JIMYHBIX BelIeCTB.

OueHuBaTh 3Ha4YeHUE KPYTrOBOPOTA
BellecTB /ISl CYLeCTBOBAHMS KU3HH
Ha 3emute.

OO0BbSACHATH POJIb OPraHU3MOB B
0M0JIOTMYeCKOM KPYroBopoTe BellecTB.
BoIsIBJISITH IUHAMHYECKOE PABHOBeCHE

onocdepsl.
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I[IpuBOAMTH NPUMEPHI PUTMUYHOCTH
siBJIeHHi B Onocdepe
10.3 3onanbHocTh ouocdepsl. 2 BonanbHocTh OMocdepnl. [lonsaTHe 0 PackpbiBaTh cojep:kaHne TEPMHUHOB U
OcHOBHbBIE OMOMBI CYILIH. onome. OCHOBHBIE GHOMBI CYIIN: TYHApPA, IOHATHI: OMOMBI, TYHIPA, XBOITHbBIE Jieca,
Y CcTOMYNBOCTD XBOMHbBIE jJeca, CMEIIaHHbIE U CMceIIaHHbIC JieCa,
61/100(1)8pr HIMPOKOJHCTBEHHbIE Jleca, CTeNH, IIHPOKOJUCTBCHHBIC JI€eCa, CTECIIN,
CaBaHHBI, MYCTBIHU, TPONMUYECKHE jJeca, [(CABAHHBI, yCTHIHU, TPOMMUIECCKHUE JI€Ca,
BbICOKOTopbsi. Kilmmar, pacTute/ibHbIN U (BHICOKOIOpPbsi.
PKHUBOTHBIH MUP OMOMOB CyIIH. [loka3bIBaTh HA KapTe U
CTpyKkTypa H (pyHKIHS KHBBIX CHCTEM, (XaPAKTePH30BaTh OCHOBHbIE OHOMBI
OIIEHKA UX PECYPCHOI'0 MOTEHIHAJIA U Cyuiu.
6]/10c(l)ep]-1],1x (l)yHKunif[, CpaBHI/lBaTb 0CO0EHHOCTH KJIUMAaTa,
JleMOHCTpAIHH MO4YB, PACTUTEJIbHOI0 U ’)KUBOTHOI'0 MHpa
Ta6auubl 1 cxeMbl: «OCHOBHbIE 0UOMBI  [PA3HBIX O0MOMOB CylH 3eMJIH. BoIsiBIsATH
cymm», « Kimmmarnyeckue mosica NMPUYMHBI 30HAJIBHOCTH B OHochepe
3emuam», « Tynapa», «Taiiray,
«CMelaHHbIH Jec»,
«IupokosmcTBeHHBIH Jec», «CTenby,
«CaBanHay, «IlycTbiHs»,
«Tponuyeckui gec».
Oo0opynoBanue: repéapum pacTeHuit
Pa3HbIX 0MOMOB; KOJJIEKIMH KUBOTHBIX
MUToro yacos no reme 6
11 [Tema «YeJsioBeKk M OKPY:KAIOIIASA CPela»
11.1 |BosaeiicTBue yenoBeka 2 JKoJT0rHYecKre KPU3uCchbl U UX NPUYHHBL. [PackpbIBaTh colepxkanne TEPMUHOB U
Ha Ouocdepy BozaeiicTBue yenoBeka Ha Ouocdepy. MOHATHI: aTMOC(epa, BelecTBa-
3arpsizHeHHe BO31YUIHOM 3arpsi3HUTEJIH,
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cpenbl. OxpaHa Bo3ayxa. 3arpsi3HeHue
BOJHOI cpeabl. OXpaHa BOAHBIX
pecypcoB. Pa3pyumienne nousbl. Oxpana
MOYBEHHBIX pecypcoB. U3meHeHue
KJMMAaTA.

JdemMoHcTpannu

Tabauubl U cXeMbl: «3arpsa3HeHne

aTMoc(epbD», «3arpsi3HeHUe
rugapocpepns», «3arpsi3HeHHe MOYBbI»,
«I[MapHukoBbIi 3pPexT»

NAPHUKOBBIN 3P PeKT, «030HOBAS
AbIPA», «KKUCJIOTHBIE T0MKIAN,
ruapocdepa, 3BTpopuKanus BOI0EMOB,
104Ba, IPO3usl NOYB, NECTHLHN/bI,
IKOJIOTHYECKUIN KPU3HC.
AHAIU3HPOBATH AHTPONOT €HHbIE
¢akTopsl Bo3aeiicTBUSA HA OHOChepy
(poab 4es10BeKa B MPUPO/E) HA PA3HBIX
JTanax pa3BUTHA YeJI0Be4eCKOro
od0uiecrBa.

Xapakrepu3oBaTth IJ100aj1bHbIE
JKOJIOTHYeCKHe NPOodJieMbl; OCHOBHBIE
HCTOYHUKHU aTMOC(EpPHBbIX 3arpsi3HEHHH;
IKO0JIOTHYEeCKHe MPOo0JIeMbl, CBA3aHHbIE €
yBeJM4YeHHeM TPAHCIOPTA B KPYIHbIX
ropoaax; 3BTpo(puKaumni0 BOA0EMOB;
NOCJIeACTBHSA 3arPA3HEHNS BOJ
XHMUYECKHMMH BellecTBaAMMU;
BO3/1CHCTBHE YeJI0BEKAa HA NOYBEHHbIN
NOKPOB.

APprymMeHTHpOBATH 3HAYCHHE
JIKOJIOrMYEeCKHX 3HAHUN B pelieHUHU
BOIIPOCA 0 MOAACPKAHUU YCTONYMBOCTH
onocgepnbl
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11.2

AHTPOIOTreHHOE
BO3/1eliCTBHE

HA PACTUTEJIbHBIN U
KUBOTHBIA MHP.
OxpaHa npupoabl

AHTPONOreHHOe BO3/1eHCTBHE

HA PACTUTEJbHBIN U )KUBOTHBIH MHP.
OxpaHa pacTUTEJbHOT0 U )KHBOTHOTO
mupa. OCHOBHbIE MPUHIUIIBI OXPAHBI
npupoabl. Kpacubie kuuru. Oco6o
oXpaHsieMble IPUPOJAHbIE TEPPUTOPUM
(OOIIT). boranuuyeckue caabl U
300/10THYECKHE TAPKU.
J/leMoHCTpaUMH

Taoaunubl 1 cxembl: «Oc000

oXpaHsieMble IPUPOJAHbIEC TEPPUTOPUID).

Oo6opynoBanue: ¢pororpadpuu
OXpaHsieMbIX PACTEHUH M ’KUBOTHBIX

Kpacnoii knuru P®, KpacHoit kKHUTH
permoHa

PackpbiBaTh cojep:xkaHie TEPMHUHOB U
MOHATHI: COKpPALIleHUE
OuopasHooOpa3us, OXpaHa MPUPOAbI,
0c000 oxpaHsieMble IPUPOAHBbIE
Tepputopuu (OOIIT), 6oTannueckunii

call, 300JI0rMYEeCKHUM NMapK.
XapaKkTepu3oBaTh IVIAHETAPHYIO POJIb

pacTeHUH M )KUBOTHBIX.
[IpuBOAUTH MPUMeEPHI PSIMOTO U
KOCBEHHOI'0 BO3/eiCTBHS Ye10BeKa

HAa PacTUTEJbHbIH U }KUBOTHBIN
MHUP.

XapakTepu3oBaTh NPUHIUIBI
«BceMHpHOI cTpaTeruu 0XpaHbl

MPUPOABI».
IlepeunciATh 0COOEHHOCTH Pa3JIMYHbBIX
OOIIT.

IIpuBoauTs npumepst OOIIT,
PacnoJiosKeHHbIX B CBO€il MECTHOCTH.
J/loka3bIBaTh Ha IPUMeEPaX ONMACHOCTH
COKpaleHusi O0M0JIOTHYEeCKOr0
pa3HooOpa3us 3eMJin.

I[IpuBOAMTH NPpUMeEPHI PEAKUX U
MAaJIOYHCJIEHHBIX BUI0B PACTEHUI U

"KMBOTHBIX CBO€iil MECTHOCTH, 3aHECEHHBIX
B KpacHble kHuru pernonos u Kpacuyro

KHury P®

145



®enepanpHas padodast nporpamma | buonorus. 10-11 xmaccest (yrimyO6néHHBIN YPOBEHD)

11.3

PanuonaianHoe

MPUPOAOI0JIb30BAHHE
U YCTOMYHMBOE

PasBUTHUE

OcHOBHBIE NMPUHIUTIBI yCTOﬁqHBOFO

Pa3BUTHSA YeJI0BeYeCTBA U MPUPO/BI.
PanuoHajibHOE PUPOIONOJIL30BAHNE
U COXpaHeHue OM0JI0rH4ecKoro
pa3HooOpa3us 3emJin.

OO0uue 3aKOHOMEPHOCTH
rJ100aJIbHBIX IKOJOTHYECKHX

Kpu3ucoB. OcodeHHOCTH
COBPEMEHHOI0 KPU3HCA U ero

BEPOATHLIC ITOCJIECICTBUSL.
Pa3zButne ME€TOA0B MOHUTOPHUHIA
Pa3sBUTHUSA OIMACHBIX TEXHOTICHHBIX
IMpoueccoB.

Cucmemmule uccnredosanus nepexooa
K pecypcocbepezaroweli u

KOHKYDEeHmOoCnocoOHOll dHepeemuKe.

\buonozuueckoe paznoobpasue u

ouopecypcwi. Hayuonanvhoie
uHpopmayuonHvle cucmemyl,
obecneuusarowjue 00Cmyn K uHgopmayuu no
COCMOSIHUIO OMOENbHBIX 8UO08 U
bKOCucmenm.

OcHnogbl 9KOpeadbunumayuu 3KoCUcmem u
cnoco608 6opvoObBL ¢ OUONOBPENCOCHUIMU.
\PexoHCmpyKyusi MOPCKUX U HA3EMHbIX

OKocucmem.

PackpbiBaTh cofep:kaHue TEPMUHOB H
MOHSITHI: PALIMOHAJIbHOE
MPUPOION0JIb30BAHNE, YCTOHYHNBOE
pa3sBuTHE, IPUPOAHBIE PecypcChl,
IKOJIOTHYECKHUI CJIe].

XapakTepu30BaTh OCHOBHbIE MPUHIIHIIBI
YCTOHYMBOIO Pa3BUTHSA Ye10BeYecTBA U

NPUPOIBI.
OnuckiBaThH HEeMcYepnaeMble U

ncyeprnaeMblie NPUPOAHbIE PeCypPChl,
MOTYEePKUBAsI OTHOCHTEIbHOCTD
HeHCYepnaeMoCcTH MPHPOTHBIX
PeCYPCOB; XapaKTepPHU30BaTh MPOIECCHI

UX BOBHUKHOBEHUS M YCJIOBHUS Cpebl,
NPUBOASLINE K UX ()OPMHPOBAHMIO.

PackpbiBaTh Mpo0J1eMbl pallMOHAJIBHOTO

MPUPOAOIO/Ib30BAHUA U HAXOAUTH IIyTH
UX pelieHust

146



OenepanpHas padodas mporpamma | buomorus. 10-11 kmacesl (yriryOJIE€HHBIN YPOBEHB )

/leMmoHCTpanuu

Taoanusl u cxembl: «Moaean
YIPaBJISieMOr0 MUPA»

M TOro 4acoB 1o remMe 6
Pe3zepBHOE BpeMsi 8
OBHIEE KOJIMYECTBO 102
YACOB 110 TIPOTPAMME
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