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QdenepanbHas pabodas mnOporpaMma Mo ydeOHOMy mnpeamery «buonorus»
(yrnyOnénHbiii ypoBeHb) (mpeameTHas 00y1acTh «ECTECTBEHHO-HAyUHBIE MPEAMETHI)
(masee COOTBETCTBEHHO — TporpaMMa 10 OHOJIOTMH, OHOJIOTHS) BKJIIOYAET
MOSICHUTEIBHYIO 3alHCKY, COJIEp)KaHue 00ydeHusl, TUTaHUPYEMbIe Pe3yIbTaThl OCBOSHUS
IIpOrpamMMBbI 110 OMOJIOTHH.

[TosicHuTenbHas 3amycka OTpaXkaeT OOIIHME e W 3aJa4yd U3y4YeHHs OHOJIOTHuH,
XapaKTEPUCTUKY TICUXOJIOTHYECKUX TMPEANOChUIOK K €€ U3YYEHHUI0 O0ydJarolUMHUCH,
MECTO B CTPYKType y4eOHOro IjlaHa, a TakXe MOAXOAbl K OTOOpy coaep aHwus,
K ONpPENCIICHUIO TUIAHUPYEMBIX pE3YyIbTaTOB M K CTPYKType TEMaTHYEeCKOTO
TJTAHUPOBAHMSL.

Conepxanne o0OO0y4deHUs PpPaCKpbIBA€T COJACpXKaTelIbHBIC JIMHUH, KOTOPHIC
IpeIaratoTcsi sl 0053aTeIbHOr0 M3YYeHHsI B KaKJOM KJIacce Ha YpPOBHE CPEIHETO
o01iero ooOpa3oBaHuUs.

[Inanupyembie pe3ynbTaThl OCBOCHUS MPOTPaMMBI MO OWOJOTHU BKIIOYAIOT
JMYHOCTHBIE, METAlpeMETHbIE pe3yJbTaThl 3a BECh Mepuoi OOY4YEHHS Ha YpOBHE
cpeaHero oomiero o0Opa3oBaHus, a TaKXkKe MPEIMETHbIE JOCTHKEHUS 00yJarolerocs 3a
KQKIBIA TOT 00yICHHUS.

HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 1o 6MoJI0TMK Ha YPOBHE CpeAHEro o01ero o0pa3oBanus pa3padboTaHa
Ha ocHoBe DexaepanmpHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6 oOpa3oBaHuH
B Poccuiickoit ®enepanun»y, ®PI'OC COO, Konmenuuu mnpenogaBaHus y4eOHOTo
npenMera «buonorus» M OCHOBHBIX MOJIOKEHUM (efepaTbHOW padouell MporpaMMbl
BOCITUTAHUSL.

VYuebnsiii npenmer «buosnorus» yriyonénnoro ypoBHs uzydenus (10—11 xmaccor)
ABIIIETCA OJHUM U3 KOMIIOHEHTOB TMpeAMeTHOM o0nacTu «ECcTecTBeHHO-HAY4YHbIE
npeametely. CornacHo nonoxenusMm GI'OC COO mnpoduiabHble yueOHBIE TPEAMETHI,
u3ydaeMble Ha yrIyOJIEHHOM ypPOBHE, SIBISIIOTCS CIOCOOOM AuddepeHnnanun ooyueHus
Ha YPOBHE CpPEHEro oouiero oopa3oBaHusi U MpU3BaHbl 0OECIEUYUTh MTPEEMCTBEHHOCTD
MEXIy OCHOBHBIM OOIIMM, CPETHUM OOIIHUM, CPETHUM TIPO(HECCUOHATHHBIM U BBICIITUM
oOpa3oBanueM. B To ke BpeMsi KaXIbld U3 ITHUX YYCOHBIX MPEAMETOB JTOJKEH OBITh
OPUEHTUPOBAH HA MPUOPUTETHOE pEIIeHHEe O00pa30BaTEIbHBIX, BOCIUTATEIHHBIX
W pa3BHBAIOLIMX 3aJa4, CBS3aHHBIX C TmpodopueHTaleil oOydaronmxes u
CTUMYJMPOBAHUEM HWHTEpeca K KOHKPETHOM O00JacTH HAy4YHOT'O 3HAHHS, CBS3aHHOTO
c OMoJIOTUel, METUIIMHOM, SKOJIOTUEH, IICUXOJIOTHUEN, CIIOPTOM UJIM BOCHHBIM JI€JIOM.

[Iporpamma mo Ouonoruu Aa€T MPEACTABICHHE O LIETUM M 337a4ax H3y4eHHUs
yueOHoro npeamera «buosorus» Ha yriyOJE€HHOM YpPOBHE, OMpPEACsieT 00sI3aTeIbHOE
(MHBapHAHTHOE) MPEAMETHOE COJAEpPXKAHUE, €ro CTPYKTYpPUpPOBAaHUE IO pazaesiaM u
TEMaM, pacHpeielieHHe IO KJaccaM, PEKOMEHIYET IOCIEA0BATEIbHOCTh H3Y4EHUS
y4e0HOT0 MaTeprasa ¢ y4ETOM MEKIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, TOTUKH



denepanbHas padoyas nporpamma | buomorus. 10-11 kmaccel (yriyOn€HHBIA YPOBEHB)

y4eOHOro Ipolecca, BO3PAaCTHBIX OCOOCHHOCTEeW oOywatommxcsi. B mporpamme
no OHONOTHH peajn30BaH NPUHIMUII MPEEMCTBEHHOCTH C H3y4eHHEM OHOJIOTuu
Ha YpPOBHE OCHOBHOI'O 0O0IIEero oOpa3oBaHus, Oyaromaps 4eMmMy MpOCMaTpHUBAETCS
HAmNpaBJICHHOCT,  HA  TMOCJEAYIOIIEee  pa3BUTHE  OWMONOTMYECKUX  3HAHUM,
OPUEHTHUPOBAHHBIX Ha (OPMHUPOBAHUE ECTECTBEHHO-HAYYHOI'O MHUPOBO33PEHMUS,
HKOJIOTUYECKOTO MBILUIECHUS, PEACTABICHUH 0 3J0pOBOM 00pa3e *U3HU, HA BOCIIUTAHHE
OepeXKHOTO0 OTHOIIEHUS K OKpY>Karoliel MpupoiHoi cpeie. B nmporpamme mo 6uonoruu
TaK)Ke TMOKa3aHbl BO3MOXHOCTH YydeOHoro mpenmera «buomorus» B peanm3anuu
tpeboBanniit PI'OC COO Kk mnIaHUPYEeMbIM JMYHOCTHBIM, METANpPEAMETHBIM U
IpeaIMETHBIM pe3yiabTaTaM oOydeHuss U B (OPMHUPOBAHUU OCHOBHBIX BHUJOB y4eOHO-
MO3HABATENILHOM  JACSITETPHOCTH  OOYYarOIIMXCS 1O  OCBOCHHUIO  COJEpKaHUS
OMOJIOTHYEecCKOr0 00pa30BaHus Ha YPOBHE CPEIHETO O0IIeT0 00pa30BaHuUs.

VYueOnbiii npenmer «buonorus» Ha ypoBHE CpeaHEro oouiero oOpa3oBaHMS
3aBeplIaeT OMoIoruueckoe o0pa3zoBaHUE B IIKOJE U OPHUEHTHPOBAH Ha PACHIUPEHUE U
yriayOJieHne 3HaHU OOydaroluXcsi O JKUBOM MPHPOJE, OCHOBaX MOJEKYISIPHOW U
KJIETOYHOM OMOJIOruH, SMOPUOSIOTUM M OWOJIOTMM pa3BUTHUS, T€HETUKU, CEJIEKIIHH,
OMOTEXHOJIOTUH, BOJIIOLUMOHHOIO YYEHHSI U SKOJIOTHH.

N3yuenne yuebHoOro mpenMera «buonorus» Ha  yriayOJE€HHOM — ypOBHE
OPUEHTUPOBAHO HA IMOATOTOBKY OOYYaIOLIUXCS K MOCIEAYIOEMY MOTyYECHHUIO
OHMOJIOTMYECKOro 00pa30BaHMs B By3aX M OpraHU3alUgIX CPEAHEro MpOoPecCHOHATBLHOIO
obpazoBanus. OCHOBY €ro COAEP)KAaHUSA COCTABJSIET CHCTEMa OMOJOTHYECKUX 3HAHHM,
MOMYyYEHHBIX TPU H3YYCHHH OOYYarOMIMMHCS COOTBETCTBYIOIIMX CHCTEMAaTHYECKUX
pazzesioB OMOJIOTUM Ha YPOBHE OCHOBHOIO 0011ero oopa3zoBanus, B 10—11 kmaccax 3Tu
3HaHUS MOJy4aroT pa3BUTHE. Tak, pacHIMpeHbl U YriIyOJieHbl OMOJIOTMYECKUE 3HAHUS
O pAaCTEHHSX, JKHMBOTHBIX, TIpuOax, OakTepHsaX, OpraHu3Me 4YeJoBeKa, OOIIHUX
3aKOHOMEPHOCTSAX JKU3HHU, JOMOJHUTEIBHO BKJIIOUYEHbI OHOJOTMYECKHE CBEICHUS
IPUKJIATHOTO U TOUCKOBOT'O XapaKkTepa, KOTOPble MOXKHO MCMOIb30BATh KAK OPUEHTHUPHI
JUTS TIOCTIEAYIONIETO BhIOOpa mpodeccun. Bo3mMoxHa Takke HHTETpalys OMOJIOTHIECKIX
3HaHUH C COOTBETCTBYIOIIMMHU 3HAHUSIMHU, [TOJIyY€HHBIMH 00 yJaOIIUMUCS PU U3Y4YEHUU
($u3MKH, XUMUH, reorpaduu 1 MaTEMATUKH.

CrpykTrypa mnporpamMmbl 1O OHOJOIMM OTpPaXXaeT CHCTEMHO-YPOBHEBBIH U
HBOJIFOLIMOHHBIN MOJIXO0bI K U3ydeHHI0 Onoioruu. CornacHoO UM, U3y4arOTCsl CBOMCTBA
U 3aKOHOMEPHOCTH, XapaKTEpHbIE ISl KUBBIX CHCTEM PA3HOTO YPOBHS OpPraHMU3AIlHH,
HBOJIIOLIMU OPTAaHUYECKOTO MUpPa Ha 3eMJie, COXpaHEHUs OMOJIOTHYECKOT0 pa3HO00pa3us
aHeTsl. Tak, B 10 Kiacce U3y4aroTcsi OCHOBBI MOJIEKYJIIPHOM M KJIETOYHOM OMOJIOruH,
HMOpPUOSIOTUM U OWOJOIMM pa3BUTHSA, TE€HETUKHM M CENEKUUH, OMOTEXHOJIOTUU U
CUHTETUYECKOW OHMOJIOrMM, aKTyaJU3UpYIOTCA 3HAHHUA OOydaroluxcs Mo OOTaHUKE,
300JI0TMH, aHATOMHH, (U3NOJIOrHH yenoBeka. B 11 kmacce u3yyarorcss 3BOIOLMOHHOE
YU€HHE, OCHOBBI SKOJIOTHH U yueHHE 0 Ouocdepe.

VYuebnsiit mpenmer «buonorus» npusBaHa 00€CIEUUTh OCBOCHHE 00YJarOITIMUCS
OMOJIOTUYECKUX TEOPHI M 3aKOHOB, HJEH, MPUHIIUIOB M MPaBWJI, JIEKAIINX B OCHOBE
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COBPEMEHHOM  €CTECTBEHHO-HAyYHOW KapTUHBl MHpa, 3HAHUM O CTPOCHMH,
MHOT0OOpa3ul U OCOOCHHOCTSIX KJIETKM, OpraHu3Ma, IONyJisiLuK, OHOLEHO3a,
HKOCUCTEMBI, O BBIIAIOMIMXCA HAYYHBIX JOCTHUKEHUSX, COBPEMEHHBIX HMCCIIEJOBAHUSAX
B OMOJOrMHM, NPUKIATHBIX acCleKTaX OHOJOrMYecKux 3HaHui. [l pa3Butus wu
MOJI/ISP’KaHMsI HHTepeca 00 yJaroImMuXcs K OMOJIOTUU HapSAY CO 3HAYUTEIbHBIM 00bEMOM
TEOPETUYECKOI0 MaTrepuasa B COAECPKAHUU MPOrpaMMbl MO OMOJOTMH MPETYCMOTPEHO
3HAKOMCTBO C MCTOpUEN CTAHOBJICHUSI W PA3BUTHS TOW WM MHOM 00JACTH OMOJIOTHH,
BKJIQJIOM OTEUECTBEHHBIX M 3apyOCKHBIX YUEHBIX B pEIICHHWE BaXKHEUIIUX
OMOJIOTUYECKUX U IKOJIOTUYECKUX TTPOOIIEM.

Lens wuzyuyenuss yueOHoro mnpenmera «buonorus» Ha yriiyOJ€HHOM YpOBHE —
OBJIaJIcHHE OOYYalOIMMUCS 3HAHUSMU O CTPYKTYPHO-(YHKIIMOHAJIHHONW OpraHu3aluu
KUBBIX CHUCTEM pa3HOr0 paHra U MpUOOpPETEHME YMEHUN MCIONb30BaTh ATH 3HAHUSA
B (opMupoBaHMM HHTEpeca K OINpenenaéHHoM o0nactu  npodhecCHOHaIbHOU
NESTENIbHOCTH, CBSI3aHHOW C OHMOJOTrHeW, WIM K BBIOOPY Y4eOHOro 3aBeeHUS
JUIS IPOJODKEHUSL OMOJIOrMYECKOro 00pa3oBaHMUsl.

JlocTrkeHne 1enu u3ydeHus yueOHoro npeamera «buosorus» Ha yriyOIEHHOM
YPOBHE 00€CTIEYNBAETCS PELIEHUEM CIIEYIOUINX 3a/1a4:

OCBOCHHE OOYYArONIUMHUCA CHUCTEMBbl OWOJIOTMYECKMX 3HAHHWNA: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOpHUSAX, KOHUENUUAX, THIOTE3aX, 3aKOHaX, 3aKOHOMEPHOCTIX U
IpaBWJIaX, COCTABISIOIIUX COBPEMEHHYIO €CTECTBEHHO-HAyYHYI0 KApTUHY MHUPA;
O CTPOEHUH, MHOrooOpa3uh U OCOOCHHOCTAX OMOJOIMYECKHX CHUCTEM (KIJIETKa,
OpraHu3M, MOMYJISLUsA, BHUJ, OMOreoleHo3, ouocdepa); 0 BBIIAIOMIMUXCA OTKPBITUAX U
COBPEMEHHBIX HCCIEJOBAHUSIX B OUOJIOTUH;

O3HAKOMJICHHE OOY4YaloIIMXC C METOJaMU TIO3HAHHUA HKUBOW IPUPOIBL:
UCCIIEI0BATENbCKUMH METOJIaMH OHMOJOTMYECKUX HAyK (MOJIEKYJIIPHOM M KIIETOYHOU
OMOJI0TUHU, YMOPUOIOTUN U OMOJIOTUU Pa3BUTHSA, TEHETUKU U CENEKIIMH, OUOTEXHOIOT U
Y CUHTETUYECKOM OMOJIOrUH, MaIeOHTOIOT U, SKOJIOTHH ); METOIaMU CaMOCTOSITEILHOTO
MPOBEICHUSI OUOJIOTUUECKUX UCCIICIOBAaHUIN B JIAOOpATOPUHU U B TIpupojie (HaOt0IeHHeE,
U3MEpEHHE, IKCIIEPUMEHT, MOJICIIMPOBAHHUE);

OBNIQJICHME  OOYYAIOUIUMHUCS  YMEHHSIMU: CaMOCTOSITEJIbHO ~ HaXOJHTh,
AHAJIM3UPOBATh M MCIIOJIb30BATh OMOJIOTMYECKYIHD HMH(POpPMAIUIO; I0JIb30BAaThCS
OMOJIOTMYECKOM TEPMUHOJOTMEH U CHMBOJMKOW; YCTAHaBIMBaThb CBA3b MEXKIY
pa3BUTHEM OMOJIOTHUU U COIUATBHO-3KOHOMUYECKUMHU U IKOJOTHUECKUMU MpodIeMaMu
YeJI0OBEUECTBA; OLIEHMBATh IIOCIEACTBHSI CBOEM JEATEIBHOCTH IO OTHOLIEHUIO
K OKpY’Karollel NpupoaHON cpezie, COOCTBEHHOMY 370POBbIO U 310POBbI0 OKPYKAIOIIUX
Jaofel; OOOCHOBBIBaTh M COONIOAATH Mepbl MNPOPUIAKTUKM  HH(PEKIIHMOHHBIX
3a0o0JeBaHUil, NpaBuUja TIOBEIEHUS B NpUpPoJE U obecrieyeHus Oe30MacHOCTU
COOCTBEHHOH JKM3HENEATEIbHOCTH B YPE3BBIUANMHBIX CUTYalMsIX HIPUPOJHOTO U
TEXHOT€HHOTO XapakTepa; XapaKTepu30BaThb COBPEMEHHBbIE HAay4YHbIE€ OTKPBITUS
B 00J1acTH OHMOJIOTHH;

pa3BUTHE Yy OOYYAIOIIMXCS HWHTEJUIEKTYabHBIX W TBOPYECKHX CIOCOOHOCTEH
B IpoLecce 3HAKOMCTBA C BBUIAIOLNIMMUCSA OTKPBITUSAMH UM COBPEMEHHBIMU
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UCCIICZIOBAHUAMH B OHOJOTMH, pEIIaeMbIMH €0 MpoOieMaMu, METOJ0JOTHEH
OMOJIOTUYECKOr0 HCCIEOBaHMsI, MPOBEACHUS SKCIEPUMEHTAIbHBIX HCCIEI0BaHUH,
pelieHrusl OHMOJOTMYECKUX 3a/lad, MOJACIMPOBAHUS OHOJIOTMYECKUX OOBEKTOB H
TIPOIIECCOB;

BOCIIUTAaHUE y 00yUaroIUXCcs LIEHHOCTHOTO OTHOILIEHUS K KUBOM MPHUPOJIE B LIEIOM
U K OTHeIbHbIM €€ oOBbeKTaM u sBICHUSAM; (HOPMHUPOBAHHE OSKOJIOIMUYECKO,
TeHETUYECKOW TPaMOTHOCTH, OOIeH KyIbTyphl MOBEACHHS B MPHUPOJAE; MHTETPAIlUU
€CTECTBEHHO-HAYYHBIX 3HAHU;

npuoOpeTeHne 00 y4JaroIUMHUCS KOMIIETEHTHOCTH B parroHaIEHOM
IPUPOJIOTIONH30BAHUH (COOIIIO/IEHNE TIPABUII TIOBENIEHUSI B MPHPOJIE, OXpPaHbl BHUJIOB,
IKOCHCTEM, OHOC(EPBI), COXpaHEHHH COOCTBEHHOTO 3/I0POBbS U 310POBbS OKPYKAIOIIUX
Jroaen (cobmoaeHuss Mep MpoduiIakTHKU 3aboneBaHui, obecriedeHne Oe30MacHOCTH
KU3HEACSITEIPHOCTH B YPE3BBIYAMHBIX CUTYalMsIX MPUPOJHOTO M TEXHOT'C€HHOIO
XapakTepa) Ha OCHOBE WCIOJIb30BaHUS OWONOTMYECKUX 3HAHUU W yMEHUH
B IIOBCETHEBHOM JKU3HU;

CO3JIaHUE YCJIOBHM ISl OCO3HAHHOI'O BbIOOpa 0OYYaIOIIMMHUCA WHIUBUAYAIbHON
00pa30BaTENbHOM TPAEKTOPHUH, CIOCOOCTBYIOLIEH HOCJEYIOIEMY
npo(eCCUOHATBHOMY CAaMOOIIPEAEIICHUIO, B COOTBETCTBUM C HWHIAUBUAYAJIbHBIMU
MHTEpecaMy U MOTPEOHOCTSIMU PETHOHA.

OO611ee Yncio 4acoB, peKOMEHI0BaHHBIX I U3y4eHUsl OMOJIOTUH HA YIITyOJIeHHOM
ypoBHe, — 204 yaca: B 10 knacce — 102 yvaca (3 yaca B Hezpenmo), B 11 knmacce — 102 yaca
(3 yaca B HezIeIIO).

OT16op opraHu3allMOHHBIX (OPM, METOAOB U CPEACTB OOydeHUs OUOIOTUU
OCYIIECTBISIETCSI C Y4€TOM CHenuuKd €ro COACp)KaHWus W HampaBICHHOCTH
HAa TMPOAODKEHHE OHOJIOTMYECKOro OOpa3oBaHMS B  OpraHU3allUsAX CpPEIHEro
1po¢eCCUOHATBHOIO U BBICIIETO 00pa30BaHMUs.

OO0s3aTebHBIM YCJIOBHEM MPU OOy4eHWW OHWOJOTHMU Ha YriayOJNE€HHOM YpOBHE
SBIISICTCSI TIPOBEACHUE Ja0OpaTOpPHBIX U MpaKkTUYeCKuX padbor. Taxxke ydactue
OOy4arouMxcsi B BBIIOJHEHUU MPOEKTHBIX U Y4eOHO-MCCIIEOBATEIbCKUX pPadoT,
TEMaTHKa KOTOPBIX OMNPEIENIETCS YYUTEIEM Ha OCHOBE HMMEIOLIUXCS MaTepuajbHO-
TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOAHBIX YCIOBHII.
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COJEP) KAHUE OBYYEHMUS?

10 KJIACC

Tema 1. Buonorus kak Hayka

CoBpeMeHHasi Ouoyiorusi — KOMIUIEKCHas Hayka. KpaTkas wuctopusi pa3BUTHS
ouosoruu. buonornueckue Hayku ¥ u3ydaeMble UMU MpodsieMbl. DyHIaMEHTAIbHEIE,
MPUKJIAJIHBIE U TTIOMCKOBBIC HAYYHBIE UCCJIC0BAaHUS B OMOJIOTUH.

3HayeHue OuoJIOrMd B (OPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAyYHOU
kaptuHel wmupa. I[Ipodeccun, cBsi3aHHbIe C Ouonoruei. 3HadeHHE OWOJOTUM
B TPaKTUYECKOM JIESITEIHHOCTH YEJOBEKAa: MEIUIIMHE, CEeJIhCKOM  XO3SMCTRBE,
MIPOMBIIIJIEHHOCTH, OXPaHE MPUPOJIBIL.

JemoHcTpanyun

[Toptpetsr: Apucrorens, Teodpact, K. Jlunneit, X.b. Jlamapk, Y. apsum,
Y. Tapsen, I'. Mennens, B.M. Bepnanckumii, W.II. IlaBnoB, WN.MA. MeuyHuxkos,
H.W. BaBunos, H.B. Tumodees-Pecosckuii, J[xx. Yorcon, ®. Kpuk, JI.K. bemnses.

Tabmuier m cxembl: «CBS3p OHWOJOTHMM € JpyruMu Haykamm», «Cucrema
OMOJIOTMYECKUX HAYKY.

Tema 2. )KuBble ccTeMbI U UX H3y4YeHHE

XKuBble crucTeMbl Kak MpeaMeT u3ydeHus Omosoruu. CBOMCTBA KUBBIX CHUCTEM:
€AUHCTBO XMMHYECKOI0 COCTaBa, IHUCKPETHOCTb M ILEJIOCTHOCTh, CIIOXKHOCTH U
YIOPSAIOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CAMOOPraHU3alUs, CAMOBOCIIPOU3BEICHHUE,
pa3apaXxuMOCTb, U3MEHUYHUBOCTb, POCT U PA3BUTHE.

YPpOBHM OpraHM3ali KUBBIX CUCTEM: MOJICKYJISAPHBIN, KICTOUYHBIM, TKAaHEBBIN,
OpraHU3MEHHBIN, MOMYJISIIMOHHO-BUOBON, ASKOCUCTEMHBIN (OHMOIreOleHOTUYECKU),
ouocdepusiit. Ilponeccsl, mpoucxogsmme B KUBbIX cucTteMax. OCHOBHbIE NpPU3HAKU
xuBoro. Ku3up kak (opma cymiecTBoBaHUS MaTepuu. Hayku, u3ydaromiue *XUBbIE
CUCTEMBI Ha Pa3HBIX YPOBHSIX OPraHU3ALUU.

N3yuenue »xuBbIX cHcTeM. Mertoabl Ouonormueckod Hayku. HaGmonenue,
U3MEpEHUe, JKCIEPUMEHT, CUCTeMaTu3auus, meraaHanus. IloHsaTue o 3aBUCUMON U
He3aBHUCUMOW nepemeHHoW. IlmanupoBanne skcnepumenta. IloctaHoBka M mpoBepka
runote3. HyneBas rumnore3a. Ilonarue BbIOOpKM U €€ nocTOoBEpHOCTH. Pa3dpoc
B Owuonornueckux JaHHbIX. OILIEHKa JOCTOBEPHOCTH TOJIYYEHHBIX pE3YJIbTaTOB.
[IpnumHBI HCKaXKEHUS PE3YIBTATOB dKCIIEPUMEHTA. [IOHATHE CTATUCTUYECKOTO TECTA.

JleMoHcTpamu

Tabmuubl u cxembl: «OCHOBHBIE TIPU3HAKU KU3HUY», «BHOIOrHYECKUE CUCTEMBI,
«CBoMCTBa KMBOM MAaTepUmW», «YPOBHU OPraHM3aLNM KUBOM NPUPOAbD, «CTpoeHue
JKUBOTHOM KJIIETKM», «TKaHM JKHUBOTHBIX», «CHCTEMBI OpPraHOB YEIOBEYECKOTO
opranusmay, «bruoreonenos», «buocdepa», «MeToabl U3ydeHUs: KUBON TPUPOIBDY.

! Copeprkanue nporpaMMbl, BBLIECIEHHOE KyPCUSOM, HE BXOIUT B POBEPKY rOCYAAapCTBEHHOM NTOroBoi arrecrauuu ([UA).
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OObopynoBanue: 1abopaTopHOE 00OPYIOBAaHUE IJIsi MPOBEACHHS HAOIOACHHUM,
MU3MEPEHUM, IKCIIEPUMEHTOB.

[IpakTuyeckas pabora

«Vcronp30BaHNe PA3TUIHBIX METOOB IIPH U3YICHHUH KUBBIX CHCTEM).

Tema 3. buosiorust KJIeTKu

Knerka — cTpykTypHO-pyHKIMOHAIbHAS €IMHMIA >KUBOro. McTtopusi OTKpBITHS
kietku. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. IlBann, M. Illneiiaen,
P. BupxoB). OCHOBHBIE MMOJ0KEHUS COBPEMEHHOM KJIETOYHOU TEOPHH.

MeTonbl MOJIEKYISIPHON U KJIETOYHOW OMOJIOTHUU: MUKPOCKOMUS, XpoMaTorpadus,
aneKTpodope3, METOJ MEUYEHBIX aToMOB, AuddepeHImaibHoe IEeHTPUdyYrupoBaHue,
KyJIbTUBUPOBAHUE KIETOK. M3yuenue Qukcupoeanuvix Kiemox. IJIEKTPOHHas
mukpockonusi. Koughokanvnas muxpockonusi. BumanvHoe (npudicusHennoe) uzyuenue
KJIeMOK.

JleMoHcTpamun

[Toprpetsr: P. I'yk, A. JleBenryk, T. IlIBann, M. lnelinen, P. Bupxos, K.M. Bap.

Tabmuubr u cxeMbl: «CBETOBOM MHMKPOCKOI», «IJIEKTPOHHBIM MHUKPOCKOI,
«Hcropus pa3BUTUS METOJI0B MUKPOCKOITAN.

OO6opynoBaHWe: CBETOBOW  MHMKPOCKOI, MHKpONpenapaTbl  PaCTUTEIBHBIX,
YKUBOTHBIX U OAKTEPUAIIbHBIX KIIETOK.

[IpakTuyeckas pabora

«3yueHne MeETOAOB KJIETOUHOM Ouosnorun (xpomarorpadus, 3aexkTpodopes,

nuddepennmansaoe nentpudyruposanue, [11[P)».

Tema 4. Xumudeckasi OpraHu3anms KJIeTKH

XUMHUUYECKHH COCTAB KJIETKU. MaKkpo-, MUKPO- M YIIbTPaMUKPO3JIEMEHThI. Boga u eé
pOJib  KaKk pacTBOPUTENS, peareHTa, Yy4YacTUE€ B CTPYKTYPUPOBAaHUU  KIIETKH,
TerIoperyisiiuu. MuHepanbHbIe BEIIECTBA KJIETKU, WX Ouonormdeckas poib. Poib
KaTUOHOB M AHUOHOB B KJIETKE.

Oprannueckue BelIECTBA  KIETKU. buonornueckue moiauMepsl.  benkwu.
AMUHOKUCIOTHBIA cocTaB OenkoB. CTpyKTypbl OenkoBoil Mosekyinsl. [lepBuunas
CTpYKTypa Oenka, MenTuHas cBsi3b. BropuyHas, TpeTuyHas, YeTBEPTUYHAS CTPYKTYPHI.
Henarypanus. CoiictBa OenkoB. Knaccudukanus 6enkoB. buonornueckue QpyHkunu
0enkoB. [IpuoHnui.

VYraeBonsl. MoHOcaxapuabl, OUCaxapUAbl, OJIUTOCAXAPUIbI W IOJHCAXAPUJIBIL.
OOmmii TIaH CTPOeHUs U (PU3NKO-XMMHUYECKHE CBOMCTBA YIJIEBOJOB. bronornyeckue
(YHKUMHU YTIEBOJIOB.

Jlunuasl. T'mapodunbHO-rUApOdoOHBIE cBoMcTBa. Kiaccudukanus aumumos.
Tpurnmuuepubl, GocPomnuIbl, BOCKU, CTepoubl. buonornyeckne GpyHKIUU JTUTUIOB.
O6mmue cBoiicTBa  OMOJOTMYECKHX  MEMOpaH —  TEKy4ecTb, CIOCOOHOCTh
K CaMO3aMbIKaHUIO, TOJIYIPOHULIAEMOCTb.

HyxnennoBsie kucnotel. JHK u PHK. CrpoeHue HYKIEHHOBBIX KHCIIOT.
Hykneotunpr. [Tpunnun kommnementapuoctu. [Ipasuno Yapradgda. Ctpykrypa [JHK —
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NBOiHasA crivpais. MectoHaxoxaenue u o6uonorunueckue Qynkiuu JHK. Buast PHK.
Oynkuun PHK B knetke.

Crpoenne ™omekynsl AT®. Makpospruueckue cBsa3u B MoJekyine ATO.
buonornueckue Qynkiuu AT®. BoccTaHOBIEHHBIE MEPEHOCUYUKH, HUX (YHKIUU
B KJeTke. /[pyeue nykneozuompugocgpamor (HTD). CexBenupoBanue JIHK. Memoowi
2eHOMUKU, MPAHCKPUNMOMUKU, NPOMEOMUKU.

CtpyktypHas Ouojorus: OHOXMMHYECKHME U OUO(U3NYECKHE UCCIIEeIOBaHUS
COCTaBa U MPOCTPAHCTBEHHOM CTPYKTYpbl OMOMOIIEKYI. Moodenuposanue cmpykmypbol u
dyukyuti 6uomonexynr u ux kKommiexkcos. KomnvromepHvili ousatin u opeaHUuyecKull
cunme3s OUOMOJIEKY U UX HENPUPOOHBIX AHATIO208.

JleMoHCcTpanmu

IToprpetsr: JI. Ilonmunr, [Ix. Yorcon, ®. Kpuk, M. Yunkunc, P. ®@pankiuH,
®. Coanrep, C. IIpy3unep.

Juarpammel: «PacnpeneneHre XUMUYECKHX 3JIEMEHTOB B HEXKHBOM IPUPOIEY,
«PacnpeneneHne XuMHYECKUX 3JIEMEHTOB B JKUBOU MIPUPOJIEN.

Tabmuupt u  cxembl: «llepuonnueckas TaOnMIla XUMHUYECKHX DJIEMEHTOBY,
«CTpoeHue MOJIEKYyJbl BOIBD», «BemiectBa B coctaBe OpraHu3aMoBy», «CTpoeHHe
MOJIeKYJbl  Oenka», «CTpPYKTyphl O€IKOBOM MoOyeKkynbl», «CTpoeHHE MOJIEKYI
yrieBOJI0B», «CTpoeHne MoseKkyn JunuaoB», «HyknenHoBble KUCTOTB», «CTpoeHue
MoseKyinbsl ATDy.

OO0opyioBaHuE: XMMUYECKas TOCya U 000pyA0BaHHUE.

JlaGopaTopHas pabora «OOHapykeHHE OEIKOB C IIOMOIIBIO KaueCTBECHHBIX
pEeaKIUiny.

JlaGoparopnas pabora «MccnenoBaHne HYKJICUHOBBIX KHCIOT, BBIICIEHHBIX
U3 KJIETOK Pa3IMYHBIX OPraHU3MOBY.

Tema 5. CTpoenne n QyHKUNHU KIETKU

Tunbr  kJIE€TOK:  dyKapuoTHueckas U MNpokapuotudeckas. CTpyKTypHO-
(G yHKIIMOHATbHBIE 00Pa30BaHUS KIETKH.

CtpoeHne TpOKapUOTHYECKOW KieTku. KileTouHas cTeHka OakTepwii W apxei.
OCOOEHHOCTH CTPOEHHUS TeTepoTpO(HOIl U aBTOTPOPHOU MPOKAPHOTUUECKUX KIIETOK.
MecTo U posb TPOKapUOT B OMOLIEHO3aX.

CtpoeHre u (PYyHKIMOHUPOBAHHUE HYKApUOTHUECKOM KieTku. I[lmasmaruueckas
MeMOpana (mnasmanemma). CTpykTypa IU1a3Matudeckod MemOpanbl. TpaHcmopt
BCIIIECTB uepe3 IUIa3MaTHYeCKyr0 MeMOpaHy: maccuBHBIM (muddys3usa, obierdyéHHas
mupdy3us), axkTUBHBIA (IEPBUYHBIA W BTOPUYHBIA  AKTUBHBIA  TPAHCIIOPT).
[TonynponunaeMocts MemOpaHbl. Pabora HaTpuii-kaauMeBOro Hacoca. DHAOLUTO3:
MUHOLUTO3, ¢aronuro3. IDk30muTo3. Kierounas crenka. CTpykTypa W (QYHKIUH
KJIETOYHOM CTEHKU pacTeHHil, rpruOoB.

[uromnazma. I[uro3ons. ILlutockener. JIBmxkeHue nuroriazMbl. OpraHouasbl
kieTku. OaHoOMeMOpaHHbIE OpPraHoWAbl KIETKU: dHAomiazMmarudeckas ceth (DI1C),
anmapatr ['onb/KM, JUM30COMBI, HX CcTpoeHMe H  (GyHKIUH. B3aumocBssb
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OJJHOMEMOpPAHHBIX OpPraHoMJ0B KJIETKH. CTpOE€HHE TpaHyJSIPHOTO pPETUKYIIyMa.
Mexanusm wnanpasnenus 6enkos 6 IIIC. Cunte3 pacTBOpUMBIX OenkoB. CuHTE3
KJIIETOYHBIX MeMOpaH. ['nankuil (arpaHyisipHBI) SHAOIJIA3MATHYECKUM PETUKYIYM.
CekperopHast ¢ynkuus anmapata [ompmxu. Mooudurkayus 6Genkos 6 annapame
Tonvoorcu. Copmupoexa benxos ¢ annapame I onbodcu. TpaHCIOPT BEIIECTB B KIIETKE.
Bakyonn pactutenbHbIX KieTOK. Kiterounsii cok. Typrop.

[TomyaBTOHOMHBIE OPraHOU bl KIETKU: MUTOXOHIPUH, TIIACTUIBL. [Ipoucxoorcoenue
mumoxonopuu u niaacmuo. Cumobuocenez (K.C. Mepeosckosckuii, JI. Mapeynuc).
CrpoeHue U pyHKIMU MUTOXOHAPUMA U TuiacTul. [lepBuuHbIe, BTOPUYHBIE U CIOKHbBIE
miacTuibl  (OTOCHUHTE3UPYIOIIMX  DYKApUOT.  XJIOPOIIACTBI,  XPOMOIJIACTHI,
JIEUKOIIACTHI BBICIINX PACTEHUM.

HememOpannsie opranouabl kjietku CrtpoeHne u (YHKIUHM HEMEMOpaHHBIX
OpraHoujioB KieTku. Pubocomsl. [lpomescymounvie gunamenmol. MUKpOpHIaMEHTHI.
Axmunoevle mukpogunamenmoi. MBpIIEUHBIE KICTKU. AKMUHOBble KOMNOHEHMbL
Hemblueynvlx Kiemox. MukpoTpyoouku. Kietounsrii nentp. CTpoeHUEe U JIBUKEHUE
KIYTUKOB M pecHUYeK. Mukporpyoouku 1utomasmbel. LlenTpuons.  benku,
accoyuupo8anHvle ¢ MUKpoguiamenmamu u Mmukpompyooukamu. MomopHvie denxu.

Anpo. OOonouka sapa, XpOMAaTHH, KapuoIUla3Ma, SJPBIILIKH, UX CTPOCHHUE U
byskuuu. SAnepHelil 6enKkoBbIi MaTpUKC. [IpocTpaHCTBEHHOE PaCHOIOKEHHE XPOMOCOM
B UHTEp(DA3HOM siipe. DyXpomamun u 2emepoxpomamun. benku XxpoMaTiHa — THCTOHBI.
Jlunamuka sadeproti 06010uKU 8 Mumo3se. f0epHuiti mpancnopm.

Knerounsle BkmoueHus. CpaBHUTEIbHAS XapaKTEPUCTHKA KIETOK 3YKapuoOT
(pacTuTeNbHOMU, KUBOTHOM, TPUOHON).

JleMoHcTpamu

[Toptpersi: K.C. MepexkoBckuii, JI. Maprynuc.

Tabmuupe! U cxembl: «CTpOEHUE 2YKApUOTUUECKON KIETKN», «CTpOEHHUE )KUBOTHON
KIETKW», «CTpOoeHuEe pacTUTENbHOU KIETKH», «CTpoeHHe MHUTOXOHIPHUN», «Smpoy,
«CTpoeHune NpoKapruoTUYECKON KIETKIY.

OO6opynoBaHue. CBETOBOW  MHKPOCKOI, MHKpOMNpEenapaTbl  PaCTUTEIbHBIX,
YKUBOTHBIX KJIETOK, MUKPOTIpEapaThl OaKTeprUaIbHBIX KIETOK.

JlaGoparopnas pabota «M3ydueHune cTpoeHus KIETOK Pa3InYHbIX OPraHu3MOBY.

[IpakTuyeckas pabota «M3ydeHrne CBOMCTB KJIETOYHON MeMOpaHbD».

JlaGoparopnast  pabora «MccrnemoBanume — miuazMonmza M JACIUIa3MOJIM3a
B PACTUTEIBHBIX KJIETKaX).

[IpakTuyeckas pabora «M3ydeHue ABMKEHUS LUTOIUIA3MBbI B PACTUTEIHHBIX
KJIETKaxX».

Tema 6. O0MeH BellecTB M MPeBpPallleHHe JHEPT U B KJIETKe

AccuMUIIAIUS. M AUCCUMUJISIIIUSL — JIBE CTOPOHBI MeTabonm3Mma. Turbl oOMeHa
BEILIECTB: AaBTOTPO(HBIM U rerepoTpodHbId. YuacTue KucIopoga B OOMEHHBIX
mpoleccax. JHepreTuyeckoe obecrieueHre KieTku: mpeBpaiieHne ATO B 0OMEHHBIX
nporeccax. @DOEpMEHTATUBHBIA XapakTep peakluid KJIETOYHOTO MeTabou3Ma.
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depmeHTHI, UX CTPOCHHE, CBOMCTBAa M MexaHu3M jeicTBui. Kodepmentsl. Orianuus
bepMEeHTOB OT HEOPraHUYeCKHX KaTajau3aTopoB. benku-aktuBatopel U  Oe€nKu-
UHTHOUTOPBL. 3aBUCUMOCTh CKOPOCTH (DEPMEHTATUBHBIX PEAKIUI OT pa3InyHBIX
(bhakTOpOB.

[lepBUYHBIN CHHTE3 OPraHUYECKUX BEIIECTB B KJeTKe. DOTOCUHTE3. AHOKCUSEHHDII
u okcuzenHwlil hpomocunmes y oaxmepuii. Ceemocodbuparowue nuemMeHmsl U NUSMeHmMbl
peakyuonHo2o yeumpa. Ponb xnopormiactoB B mpouecce ¢orocuHTe3a. CBeroBas u
teMHoBast pazbl. Domoovixanue, Cs., C4-u CAM-munwvt pomocunmesa. IlponyKTHBHOCTD
dotocunTe3a. BrnusHue pasznuuHbIX (DAaKTOPOB HA CKOPOCTH (DOTOCHMHTE3a. 3HAUEHUE
dbotocuHTE3A.

XemocuHnte3. Pa3nooOpasue opraHM3MOB-XEMOCHHTETUKOB: HHUTPUPHUIIUPYIOIINE
OakTepuu, IKeJIe300aKTEepUH, CepoOaKTepuH, BOJOPOJHBIE OakTepuu. 3HAUYCHHUE
XEMOCHHTE3A.

Ana’poOnbie opranu3mbl. Bunbl Opokenus. [IpogykTel OpokeHus © X
UCIIOJIb30BAaHUE  YEJIOBEKOM.  AHa’pOOHbIE  MUKpPOOPraHHU3Mbl  Kak  OOBEKTHI
OMOTEXHOJIOTUU U BO30YIUTENN OOJIC3HEH.

AdpoOHBIE OpraHW3MbL. JTambl dHEpPreTudeckoro oodmeHa. [loaroToBUTENBHBIN
sTan. [ mukonu3 — 0ECKUCIOPOAHOE PACHIEINIEHHUE TIIFOKO3bI.

buonornueckoe OKHUCIEHME, WM KIETOYHOE JAbIXaHue. Ponb MHUTOXOHApPHIA
B mpoleccax Ouonornyeckoro okucieHus. l{ukmmueckne peakumu. OKHCIUTEIBHOE
bochopunmpoBanue. Iuepeus membpanHoz2o epaduenma npomoros. Cunmes ATD:
paboma npomonrou ATD-cunmaswel. [IpeumyiiiecTBa a3poOHOTO MyTH 0OMEHa BEIIECTB
nepesl aHa poOHBIM. D(H(PEKTUBHOCTH IHEPTETUUECKOTO OOMEHA.

JleMoHCTpamu

IToprpersl: k. Ilpuctmu, K.A. Tumupsze, C. H. BuHorpaackuii,
B. A. Ourensrapar, I1. Mutuenn, ['.A. 3aBap3uH.

Tabmuupl 1 cxembl: «DOTOCUHTE3», «DHEpreTuueckuii ooMen», «buocuHTes
oenkay, «CtpoeHue GpepmMeHTay, «XeMOCHHTE3.

OOopynoBaHWe: CBETOBOW MHUKPOCKOI, OOOpYAOBaHHUE [yl MPUTOTOBJICHUS
MOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENapaToB.

JlaGopaTtopnas pabora «M3ydyeHHe KaTaJUTUYeCKOW aKTUBHOCTU (PEepMEHTOB
(Ha mpuMepe aMuIa3bl UK KaTaaasbl)y.

JlaGopatopHas pabora «M3yueHue GpepMEHTATMBHOTO PACHICTVICHUS MEPOKCHIA
BOJIOPOJIAa B PACTUTENILHBIX U )KUBOTHBIX KJIETKAX).

JlaGoparopras pabota «CpaBHEHHE TTPOIECCOB (OTOCHHTE3a M XEMOCHHTE3a».

JlaGoparopnas pabota «CpaBHEHHE NPOLECCOB OPOKEHUS U AbIXaHUS».

Tema 7. HacnencrBennasi ungopManus u peajaus3amnus eé B KJeTkKe

Peakiun wmarpuyHOro cuHresa. IIpMHOMIT KOMIUIEMEHTApPHOCTH B pPEAKLMUAX
MaTpUYHOTO cuHTe3a. Peanmzanus HaciencTBEHHON MHpopManuu. ['eHeTHYecKuil Ko,
ero corcrBa. Tpanckpunuus — matpuunbid cuaTe3 PHK. [lpuHOune! Tpanckpunuuu:
KOMIIJIEMEHTAPHOCTb, AHTUNAPAIUICIIBHOCT, ACHMMETPUYHOCTb. Cospesanue
mampuunvix PHK 6 sykapuomuuecroii kiemke. Hexooupyrowue PHK.
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Tpancmauus u e€ stanbl. Yuactue TpancnopTHeix PHK B OGuocunrtese OGernka.
VYcnoBust 6uocuntesa 6enka. KonupoBanue aMmuHokucnot. Pois pubocom B OMOCHHTE3E
oenka.

Cospemennvie npeocmasnenuss o cmpoeHuu 2enog. OpraHuzanus T'€HOMa
y TPOKaApUOT U DYKApuoT. Perymsuus akTUBHOCTH TE€HOB Yy MpokapuoT. ['mmortesa
onepoHa (®. XKakob, XK. Mano). Monekyrapubvie mexaunuzmvl SKCHPeCCUU 2eHO8
vy aykapuom. Ponv xpomamuna 6 pezynsiyuu padomwvi 2enog. Perynauusi 0OMEHHBIX
MPOILIECCOB B KjieTKe. KiteTounbIli roMmeocTas.

Bupycsl — Heknerounsie (OpMBI KU3HU W OOJHMrarHele mapa3utbl. CTpoeHue
MPOCTBIX M CIIOKHBIX BHPYCOB, PETPOBHPYCOB, OakTepuodaroB. JKusHeHHbIl YUK
JHK-cooepacawux eupycos, PHK-cooepacawux eupycos, bakmepuogacos. Obpamuas
MPAHCKPUNYUs, pesepmasd, UuHmezpasd.

Bupychbie 3a0oneBaHusi yenoBeKka, XKUBOTHbIX, pactenuid. CIINJ], COVID-19,
COLIUATIbHBIE U MEAUIIMHCKUE MPOOIIEMBI.

buoungpopmamuxa: uumeepayus u aumamuz ooavwux maccusos («bigdatay)
CMPYKMYPHLIX Ouoiocudeckux oauHvlx. Hanomexuwonocuu 6 oOuonoeuu u meouyuHe.
Ipoepammupyemoie pynkyuu denxos. Cnocobwvl 00CmasKu 1ekapcma.

JleMoHCcTpanmmn

[Toprpersr: H.K. Konsuos, /[.1. liBaHOBCKUI.

Tabmuuelt 1 cxembl; «buocunre3 Oenka», «['eHermueckuit kom», «Bupycb»,
«baxrepuodarm.

[IpakTuueckas pabota «Co31aHre MOACITH BUPYCay.

Tema 8. JKM3HEeHHBIH UK KJIETKH

Krnerounsit ks, ero nepuoasl u perynsanus. Uatepdaza u muro3. OcodeHHOCTH
MPOIIECCOB, TMpoTekaronmx B wuHTepdasze. IlogroroBka KIETKM K JEJICHUIO.
[IpecunTeTueCKUil (MOCTMUTOTUYECKUM), CHHTETHYECKUM M TMOCTCUHTETHUYECKUMN
(MpeMUTOTHYECKUI) IEpUObI UHTEP(A3HI.

Marpuunbii  cunre3 [IHK — permmkanms. Ilpuanuner penmkanuun  JHK:
KOMIUJIEMEHTAPHOCTh, MOJYKOHCEPBATUBHBIN CUHTE3, AHTUIIAPAILIETLHOCTh. MeXaHu3M
perukanuu  JIHK. Xpomocombl. CtpoeHue xpomocoMm. Temomepbl M TelloMepasa.
XpOMOCOMHBIN Ha0Op KJIETKU — KapUOTHUIl. J[UIUIOMIHBIA M TaruiOMIHBIA HaOOPbI
xpomocoMm. ['omonornunasie XxpoMmocoMbl. [10710BBIE XPOMOCOMBL.

Jlenenue kinetku — MuTo3. CTaguu MUTO3a U TPOUCXOSIINE B HUX TPOLIECCHI. THITBI
muto3a. Kapuokrnnes u nutokunes. buonornueckoe 3Ha4eHUE MUTO3A.

Perynsnust MUTOTHYECKOTO IMKJIA KieTKU. [IporpaMmmupyemas kiierouHasi ruoenb —
aronTo3.

Knerounoe snpo, Xxpomocombl, (yHKIMOHAIbHAsT TeHOMUKA. Mexanuszmol
npoaugepayuu, ougpepenyuposxu, cmapenus u cubenu kiemox. « Llugppoeas knemxkay —
ouourgopmamuveckue mMooenu QyHKYUOHUPOBAHUSL KILEMKU.

JleMoHCcTpanmun

Tabmuubsl U cxembl: <«OKU3HEHHBIM MK KIETKW», «Mwutodn, «CTpoeHue
xpoMocom», «Penmmkanus [JHK».
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OO0opyioBaHKe: CBETOBOW MHUKPOCKOI, MUKpompemnapaTel: «MUTO3 B KIETKaX
KOPEIIIKa JIYKay.

JlaGoparopnas pabota «M3yueHne XxpoMocoM Ha TOTOBBIX MUKpOIpenapaTaxy.

JlaGoparopnas pabora «HabmoneHne MuTO3a B KJIETKaX KOHYMKA KOpPEIIKa JyKa
(Ha TOTOBBIX MUKpOMpenapaTax ).

Tema 9. CTpoenne u GpyHKUMH OPraHU3MOB

buonornueckoe pasznooOpazue opraHu3MoB. OIHOKJIETOUHBIC, KOJOHHUAJIbHBIC,
MHOTOKJIETOYHBIE OPTaHU3MBI.

OCOOEHHOCTH CTPOEHUS U KUZHEACSITEIbHOCTH OJHOKJIETOYHBIX OpPraHU3MOB.
baktepun, apxeu, OJHOKJIETOYHBbIE TpUOBI, OJHOKJIETOYHBIE BOAOPOCIH, JApPYyrue
npoTUCThl. KoJIOHWambHbIE OPraHU3MBL.

B3anMocBs3b 4acTeil MHOTOKJIETOYHOI'O OpraHu3Ma. TKaHW, OpraHbl U CHCTEMBI
opranoB. Opranusm kak eauHoe nenoe. ['omeocras.

Tkanu pacteHuil. Tumnbl pacTUTENbHBIX TKaHel: oOpa3oBareibHas, MOKPOBHAs,
OpOBOJsAIIAs, OCHOBHas, MexaHndyeckas. OCOOCHHOCTH CTpoeHus, (yHKUMA U
PacnoJIOKEHNs TKAHEW B OpraHax pacTeHUMU.

TkaHW JKUBOTHBIX W YEJNOBEKA. THUIBI JKMBOTHBIX TKAHEW: SNUTEIUAIIbHASA,
COCUMHUTEIbHAS, MblIIeUHas, HepBHass. (OCOOEHHOCTH CTPOEHMS, (YHKIMI U
PAcCIIOJIOKEHHS TKAaHEW B OpraHax >KMBOTHBIX U YEJIOBEKA.

Oprassl. BerertatuBHble M T€HEPATUBHBIE OpPraHbl pacTeHUN. OpraHbl U CHCTEMBI
OpPraHOB XMUBOTHBIX U YeJIOBEKa. D YHKIIMU OPraHOB U CUCTEM OPraHOB.

Omnopa Ttena opranu3moB. Kapkac pactenunit. CKeneTbl OJHOKIECTOYHBIX H
MHOTOKJIETOYHBIX XUBOTHbIX. HapyXHblil U BHyTpeHHUl ckeneT. CTpOCHHE U THIIBI
COEJIMHEHNS KOCTEN.

JIBu>keHne OpraHu3MoB. [IBuKEeHHE OJHOKJIETOYHBIX OpPraHU3MOB: amMEOOHMIHOE,
KTYTUKOBOE, PECHUYHOE. [[BUKEHHE MHOTOKJIIETOYHBIX PACTEHUI: TPOIIM3Mbl U HACTHUH.
JIBMKeHE MHOTOKJIETOYHBIX >KMBOTHBIX M 4YeJIOBEKa: MbIllIeyHasi cucreMa. Peduekc.
CkeneTHbIE MBIl U UX padoTa.

[Iutanne opranusmoB. lloriomieHne BOAbI, YIJIIEKUCIOIO ra3a U MHUHEPAIbHBIX
BEILECTB pacTeHUsAMHU. [IuTaHme KUBOTHBIX. BHYTpPUIIOIIOCTHOE M BHYTPHKJIETOYHOE
nuuieBapenue. [lnranre no3BOHOYHBIX KUBOTHBIX. OTIEbI MUILEBAPUTEIHHOIO TPAKTA.
[InmeBapurenbHble kene3bl. [InmeBapuTenbHas cuCTEMa YEI0BEKa.

Jpixanue opranu3moB. /[pixanue pactenuit. J[pixanme uBoTHBIX. [luddysus razon
yepe3 MoBepXHOCTh kieTku. KoxkHoe npixanue. JlprxarenbHasi moBepxHoOCTh. JKabepHoe
Y JIETOYHOE AbIXaHue. JIpIXaHNe MMO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA. DBOIIOLUOHHOE
YCI0XKHEHHE CTPOCHMS JIETKUX IT03BOHOYHBIX JKUBOTHBIX. JlpIXareinpHas cucTema
yenoBeka. MexaHu3M BEHTWISILIMM JIETKUX Yy NOTUL W MIIEKOIUTAKOWMX. Perymsauus
nbIxanus. JlpixaTreabHble 00bEMBI.

TpancnopT BeeCcTB y Opranu3MoB. TpaHCIIOPTHBIE CUCTEMBI PACTEHUM. TpaHCcopT
BEILIECTB Yy JKUBOTHBIX. KpoBeHOCHast cucreMa u e€ opranbl. KpoBeHOCHas cucrema
ITO3BOHOYHBIX JKMBOTHBIX M 4yenoBeka. Cepaue, KpOBEHOCHBIE COCYAbl U KpoBb. Kpyru
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KpOBOOOpaIieHusi. DBOJIIOLMOHHBIC YCIOXHEHUSI CTPOCHUS KPOBEHOCHOW CHCTEMBI
MO3BOHOYHBIX KUBOTHBIX. PaboTta cepana u e€ perymisusi.

Brinenenue y opranusmoB. Breinenenue y pacreHui. BolueneHue y KUBOTHBIX.
CokparurenbHbie Bakyosnu. Oprasbl BelaeieHUs. OuiabTpanus, ceKperus u o0paTHoe
BCAChIBAaHWE KaK MEXaHU3MbI pabOThl OpraHoB BbiAeicHUs. CBS3b TMOJIOCTH TeJa
C KPOBEHOCHOW U BBIJICJIUTEIILHOM CUCTEMaMU. BbljiesieHre y MO3BOHOYHBIX )KUBOTHBIX
u yenoBeka. [louku. CtpoeHue u GyHKUHOHUPOBaHKHE HePpoHa. OOpa3oBaHUE MOYHU Y
YeJI0BEKa.

3amura y opranu3MoB. 3aliiTa y OJJHOKJIETOYHbIX opraHu3MoB. Criopbl OakTepuid
W [UCTHl MPOCTEUIINX. 3allliTa Y MHOTOKJIETOUHBIX pactenuil. Kyrukyna. Cpencrsa
MMaCCUBHOM M XMMHUYECKOMN 3alUThl. DUTOHIIUBI.

3ammTa y MHOTOKJIETOYHBIX *UBOTHBIX. [IOKpOBBI M MX MPOW3BOAHBIC. 3aliuTa
opranu3ma ot Oone3nedl. IMMmyHHas cuctema yesnoBeka. KieTouHblil 1 rymopaibHbIN
UMMYHUTET. BpoxxnEHHbll M mpuoOpeTéHHbIN crenuduyeckuii uMMyHHUTET. Teopus
KJIIOHAJIbHO-CeNeKTUBHOro uMmyHutera (II. Opmux, ®.M. bepner, C. Tonerasa).
BocnanurenbHble OTBETHI OPraHU3MOB. Poib BpOXKIEHHONO MMMYHUTETA B Pa3BUTHH
CUCTEMHBIX 3a00JI€BaHUML.

PaznpaxxumocTs U perynsiuus y opranu3MoB. Pa3ipaxuMoCTb y OZHOKJIETOUYHBIX
opranu3MoB. Takcucel. PaznpaxxumocTs U peryisanus y pacteHuil. PocTtoBeie BenecTsa
Y UX 3HAYCHHUE.

HepBHas cuctema u peduiekTopHas peryisius y *KuBoTHbIX. HepBHas cuctema u eé
OTZIENbl. DBOJIIOIIMOHHOE YCJIOKHEHUE CTPOCHUS HEPBHOW CHUCTEMBI Yy KUBOTHBIX.
OTnensl TOJOBHOIO MO3ra MO3BOHOYHBIX KMBOTHBIX. Pediekc u pediexkropHas ayra.
besycnoBHBIE U YCIOBHBIE PEGIICKCHI.

['ymopasibHas perynsuus U SHIOKPUHHAsA CUCTEMA )KUBOTHBIX U UesioBeka. JKernessl
DHJIOKPUHHOM CHUCTEMBI U UX TOPMOHBI. JlericTBrue ropMOHOB. B3anMOCBsA3b HEPBHOU U
OHIOKPUHHOMN cucTeM. [ umoranamo-runoduzapHasi CucTemMa.

JleMoHCcTpanmu

[Toptper: W.I1. ITaBnoB.

Tabmuupt u cxeMbl:  «OJHOKIIETOYHBIE  BOAOPOCIN», «MHOTOKIETOUHBIE
BoZOpocany, «bakrepumn», «IIpocreiimmey, «Opranbl HBETKOBBIX pACTEHUIN», «CHCTEMBI
OpraHOB TO3BOHOYHBIX XHUBOTHBIX», «BHyTpeHHEe CTpOCHHME HACEKOMBIX», «TKaHH
pactenuit»y, «KopHeBble cucreMb», «Ctpoenue credns», «CTpoeHHue IUCTOBOM
IJIACTUHKNY, « TKaHU KUBOTHBIX», «CKeNeT uenoBekay, «lIumeBapurenbHas cucTeEMay,
«KpoBeHocHast cucremar, «JlpixatenpHas cuctema», «HepBHas cucrema», «Koxkar,
«Mpimieynas cucrema», «BblaenurenbHas cucrema», «OHIOKPUHHAs CHCTEMay,
«Ctpoenune Mbimb», «MMmyHuter», «KHIIEUHONONOCTHBIE), «(CXxeMa MHUTaHUs
pacteHuit», «KpoBeHOCHBIE CUCTEMBI MO3BOHOYHBIX KUBOTHBIX», «CTpOEHUE TUIPHDY,
«CTtpoenue mianapun», « BHyTpeHHee cTpoeHue JOKIeBOro uepBs», «HepBHas cuctema
peiO», «HepBHas cucrema nsrymikuy, «HepBHas cucTeMa MPECMBIKAIOIIUXCS,
«HepBnas cucrema ntuny, «HepBHas cucrema milekonuraromux», «HepBHas cucrema
yesoBekay, «Pediekcy.
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O6opyznoBaHKEe: CBETOBOM MHKPOCKON, MHUKPOMpEnapaTbl  OJHOKJIETOYHBIX
OpraHu3MOB, MUKPOIIpenapaThl TKaHEH, pAKOBUHBI MOJUIFOCKOB, KOJJIEKIIMA HACEKOMBbIX,
UTJIOKOXKHUX, KUBBIC HK3EMIUIIPhl KOMHATHBIX PACTCHHM, repOapuu pacTeHU pa3HbIX
OTIENIOB, BIAXHBIE TMpemapaThl >KUBOTHBIX, CKEJIEThl TIO3BOHOYHBIX, KOJIJICKIIUU
O€CIIO3BOHOYHBIX KUBOTHBIX, CKEJET 4YeJOoBeKa, 0OOpyJoBaHHME Jisi JAEMOHCTpPAluU
MOYBEHHOTO ¥ BO3YITHOTO MUTAHUS PACTEHUH, paclIeIUIeHus Kpaxmaia U 0elIKoB MO/
neicTBrueM (QepMeHTOB, 000pyAOBaHWE I JEMOHCTPAIMHA OMBITOB MO W3MEPEHUIO
AKU3HEHHOW EMKOCTH JIETKUX, MEXaHU3Ma JbIXaTeIbHBIX ABMXKEHUN, MOJIETH TOJIOBHOTO
MO3Ta Pa3INYHBIX )KUBOTHBIX.

Jlaboparopnas pabora «/3ydueHue TkaHel pacTeHU».

JlaGopatopHas pabora «V3yueHnue TkaHel JKUBOTHBIX.

JlaboparopHas pabota «VI3ydeHne opraHoB IIBETKOBOT'O PACTCHUS.

Tema 10. PasmMHoKeHUEe M pa3BUTHE OPraHU3MOB

DopMbI pa3MHOXKEHHSI OPraHu3MOB: Oecronoe (BKI0Yas BEreTaTUBHOE) U TIOJIOBOE.
Buner  Gecmonoro  pa3MHOXKEHHSA: TOYKOBaHUE, CHOpPYIsALMs, (parMeHTaIus,
KJIOHUPOBAHHUE.

[TonoBoe pasmuoxkenue. [lonoBble KieTkH, Wian ramersl. Meiio3. Ctaguu meiiosa.
[loBenenne xpomocoMm B Mmenose. Kpoccunrosep. buomornueckuii cmpICi Meno3a U
II0JIOBOTO Mporecca. Meno3 u ero MecTo B )KU3HEHHOM LIMKJIE OPIraHU3MOB.

[IpenzapoasiieBoe paszButue. l'ameroreHe3 y >KMBOTHBIX. [lonOBBIE Kene3bl.
OOpa3zoBaHre W pa3BUTHE NOJOBBIX KieToK. CrepmartoreHe3 u ooreHe3. CTpoeHue
IIOJIOBBIX KJIETOK.

OmnonoTBOpeHNE U SMOpPUOHANIBHOE  Pa3BUTHE  KUBOTHBIX.  CrocoObl
OILJIOJIOTBOPEHMUSI: HApYykHOEe, BHyTpeHHee. [lapTrenorenes.

NuauBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOTEHE3). OMOpHOJIOTHS — HayKa
O pPa3BUTUM OPraHU3MOB. Mopgozcenes — 00Ha u3 2nasHvix npodiIem 3MOPUOTO2UL.
Konyenyus mopgoecenos u mooenu mopghozeneza. Cranun smOpuoreHesa >KMBOTHBIX
(ma mpumepe sarymku). Jpobnenue. Tumbl apobnenus. /emepmunupoeéanunoe u
HedepMuHuposaunHoe opooaenue. bracmyna, munv 61acmyn. OcoOEHHOCTH POOTIECHUS
MJIEKOMUTAIOLIMX. 3apOIbIIIEBbIE JUCTKU (TaCTPYIISILMS). 3aKJIaJKa OPraHOB U TKAHEH U3
3apOJBIIIEBBIX JIMCTKOB. B3auMHOE BIMSHUE YacTel pa3BUBAIOLIErOCS 3apojbllia
(oMOpuoHallbHAsT MHAYKIMS). 3akiajika TUlaHa CTPOCHHUS >KMBOTHOIO KakK pe3yJbTaT
UEPAPXUYECKUX B3aUMOJCHCTBUN Te€HOB. BimsHue Ha >MOpHOHANIBHOE pa3BUTHE
Pa3INYHBIX (PAKTOPOB OKPYKAIOIIEH CPEIBL.

Poct u pa3Butne *kuBOTHBIX. [locTaMOproHanbHbIi nepuos. [psimoe u Hempsimoe
pasBuTHe. Pa3zButre ¢ Metamop(o30oM y OECITO3BOHOYHBIX U MMO3BOHOUYHBIX KUBOTHBIX.
buonorndeckoe 3HayeHUE MNPSIMOrO M HEMPSAMOIO pa3BUTHS, UX PacCHpOCTPaHEHUE
B ITpupoae. Tumbl pocta )XUBOTHBIX. PAKTOPBI PETYISLUUU POCTA )KUBOTHBIX U YEJIOBEKA.
Craguu nocTAoMOPHOHATIBHOTO PAa3BUTHS Y )KUBOTHBIX U yesoBeka. [lepuoibl oHTorenesa
yenoBeka. CTapeHne U CMepTh KaK OMOJOrHYECKUE MPOLIECCHI.

PasmHoxenue u pazputue pacrenuil. ['ameroput u ciopoput. Melio3 B )kM3HEHHOM
nukIie pacrenunii. OO6pa3oBaHue CIop B mporecce meio3a. ['amerorenes y pacTeHui.
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Onio10TBOPEHUE U PA3BUTHUE PACTUTEIBHBIX OpraHu3MoB. J[BOWHOE OIIOIOTBOpPEHUE
y IIBETKOBBIX pacTteHnii. OOpa3oBaHUE U pa3BUTHE CEMCHHU.

MexaHU3MBbI PETYISIIIUMA OHTOT€HE3a Y PACTEHUHN U )KUBOTHBIX.

JIeMoHCcTpaumn

[Toprpersr: C.I'. HaBamwun, X. [lneman.

Tabmuusl u cxembl: «BereraTuBHOe pa3sMHOXKEHUE», «Tumbl 0Oecnoysoro
pa3MHOXEHUS», «Pa3sMHOXKEHHE XJaMUJIOMOHAIb», «Pa3sMHOXKEHHE DBIJICHBI»,
«Pa3smHOXeHue runape», «Menod», «XpomocoMbl», «l'amertorenes», «CTpoeHue

ANIEKIIETKU U criepMaTo3ouaa», « OCHOBHBIE CTaIuU OHTOTreHe3ay, «IIpsMoe u HenpsiMoe
paszButue», «Pa3BuTue Mackoro xyka», «PasBurue capanumn», «Pa3BUTHE JATYIIKWY,
«/IBOMHOE OIJIOAOTBOPEHHUE Y IIBETKOBBIX pacTeHUN», «CTpoeHUE CEMSH OJIHOJOJIbHBIX
Y JIBYJIOJIbHBIX PACTEHUI», « JKU3HEHHBIN IUKJI MOPCKOW KamyCThD», « KU3HEHHBIN LUK
MXa», «JKW3HEHHBIN LUK TAIIOPOTHUKAY, «KU3HEHHBIN LIUKII COCHBD.

OOGopynoBaHHEe: CBETOBOM MHUKPOCKOIN, MHUKpOIIpEnaparbl SHIEKICTOK |
CIIEpPMATO30M0B, MOJIENb «L[MKII pa3BUTHS JIATYIIKWY.

JlaGopatopHasi pabGoTta «V3yuyeHHEe CTPOCHHS TMOJOBBIX KIJIETOK Ha TOTOBBIX
MHKponpenapaTax».
[IpakTuueckass pabora «BbIsIBIEHHME TPU3HAKOB  CXOJICTBA  3apOJbIIICH

ITIO3BOHOYHBIX XUBOTHBIX).
Ha6opaT0pHa;1 pa60Ta «CTpOCHI/Ie OpraHoOB pasMHOXCHHU BBICIHINX paCTeHHﬁ>).

Tema 11. I'eHeTHKa — HAYKa 0 HACJIECTBEHHOCTH M U3MEHYHMBOCTH OPraHU3MOB

HcTtopus cTaHOBJIEHHMS U PAa3BUTUS T'€HETHKM Kak Hayku. PabGotsl I'. Mennens,
I'. ne ®puza, T. Moprana. Posb 0Te4eCTBEHHBIX YUEHBIX B Pa3BUTHH T'€HETUKU. PaOOThI
H.K. KomsuoBa, H.M. BasunoBa, A.H. benosepckoro, I'.JI. Kapneuenko,
1O0.A. ®unumuenko, H.B. Tumodeera-Pecosckoro.

OCHOBHBIE TEHETHYECKHE IIOHATUS W CHMBOJIBI. [ OMOJIOTMYHBIE XPOMOCOMBI,
aJJIeNIbHbIE TE€HBI, aJIbTEPHATUBHBIC TPU3HAKHU, IOMUHAHTHBIN U PELIECCUBHBIN MPU3HAK,
rOMO3UIr0Ta, T€TEPO3UT0Ta, YHUCTas JUHUS, THOpUIbI, TeHOTUN, (peHotun. OCHOBHbIE
METOJbl ~ TEHETHKU:  THOPUAONOTUYECKUH,  LUTOJOTHMYECKHH,  MOJEKYJSPHO-
TE€HETUYECKUH.

JleMoHCcTparmu

[Toprpersr: I'. Mennens, I'. ne ®pus, T. Mopran, H.K. Konxsos, H.W. BaBunos,
A.H. benozepckuii, I'.Jl. Kapneuenko, FO.A. @ununuenko, H.B. Tumodees-Pecosckuii.

Tabnuibl U cxeMbl: «MeTo/bl TeHETUKNY, «CXeMBbI CKPEIITUBAHU .

JlabopaTopHas pabora «/po3oduia kak 00BEKT FT€HETUUECKUX UCCIIEI0BAHUI.

Tema 12. 3akoHOMepPHOCTH HACIEICTBEHHOCTH

Monorubpunnoe ckpemuBanue. [lepBoiii 3akoH MeHienss — 3aK0H €AMHO00pa3usl
ruOpu10B miepBoro nokosienus. [IpaBuno momunupoBanusi. Bropoii 3akon Mennens —
3aKOH paclieryieHuss mpu3HakoB. LluTonornyeckue OCHOBBI ~ MOHOTHOPHIHOTO
CKpeluBaHus. [ unmore3a 4ucToThl raMer.
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AHanm3upymomee ckpenuBaHue. [IpoMexyTouHblli XapakTep HaciIeAOBaHMS.
Pacuieruienne nmpu3HaKkoB IPU HENOJIHOM TOMUHHUPOBAHUU.

HurnbpuaHoe ckpemuBaHue. Tperwil 3akoH MeHzens — 3aKOH HE3aBUCUMOIO
HaCJIeI0BaHUA MPU3HAKOB. [{UTOIOrNYecKkre OCHOBBI JUTHOPUTHOTO CKPEILBAHUSI.

Cuemiennoe HacienoBanue mpusHakoB. Paboter T. Moprana. CuemienHoe
HACJICA0BAaHNUE T€HOB, HApYLIEHUE CLCIUICHUSA MEXAY N'eHaMH. XPOMOCOMHas TEOpHUs
HACJIEACTBEHHOCTH.

I'enetnka mona. XpOMOCOMHBIM MEXaHU3M OIPEACIICHHS I0Ja. AYyTOCOMBI U
[IOJIOBBIE  XPOMOCOMBI. ['OMOraMeTHeli M TreTeporaMeTHbIl I0j. ['eHeTuyeckas
CTPYKTYpa IMOJIOBBIX XpoMocoM. HaciiemoBanue npu3HakoB, CUEIIEHHBIX C MOJIOM.

I'enorun kak nenocrtHas cucreMa. [merorponus — MHOKECTBEHHOE JIEMCTBUE T'€HA.
MHOeCTBEHHBIN aJJIETI3M. B3aunmopericreue HEaJUVIEIIbHBIX TEHOB.
KommnementapHocts. Onucras. [lonumepus.

['eneTnyeckuil KOHTPOJIb Pa3BUTHs PACTEHUMN, XKUBOTHBIX U YEJIOBEKA, a TAKKE
($U3MONIOTHYECKUX MPOIECCOB, MOBEACHUS U KOTHUTUBHBIX (GyHKIUH. ['eHeTnyeckue
MEXaHU3Mbl CHUMOMOreHe3a, MEXaHU3Mbl B3aUMOJCHCTBUSI «XO35MH — IMapazuT» U

«XO3MH — MHKpOOMOM». ['€HETHYEeCKHEe aCMEeKThl KOHTPOJIS HM HW3MCHCHUS
HacJeACTBEHHOM MHGOpPMAITUY B MOKOJIEHUSIX KJIETOK U OpraHU3MOB.
JleMoHCcTpaImmn

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

Tabmuupel 1 cxemsl: «llepBblii U BTOpOUl 3akoHbl Mennens», «Tpetuil 3akoH
Mennens», «AHaIM3Upymloniee CckpeuuBanue», «HemonmHoe moMUHHpOBaHUEY,
«CuenyieHHOe HacJeI0BaHue MPU3HAKOB y Ipo3oduiby, «I'eHeTrka nonay, «Kapuotun
yenoBekay, «Kapuortun gpozodunsiy, «Kapuotun ntuip», «MHOXECTBEHHBIN
ajienu3my, «B3aumoieicTBUE T€HOBY).

OOGopynoBanue: MoJenb JJisg JIEMOHCTpAIlMM 3aKOHOB €IWHOOOpa3us TUOPHIOB
IIEPBOr0 IOKOJICHUS W PACUICIJIEHUS] MPU3HAKOB, MOJEIb U1 JEMOHCTPALMU 3aKOHA
HE3aBHCUMOI'0 HACJICNOBAaHUS IPU3HAKOB, MOJEIb U1 AEMOHCTPALIMU CLEIIEHHOT O
HACJIeJIOBaHUs MPU3HAKOB, CBETOBOM MUKPOCKOII, MUKpompenapart: «Jpozodunay.

[IpakTuueckas pabora «M3yueHue pe3yabTaTOB MOHOTHOPUIHOTO CKpPEIIMBAHHMS
y IpO030(GUIBI».

[IpakTuueckas pabora «M3ydeHue pe3ynbTaTOB JUTHOPHUIHOTO CKPEIIUBAHUS
y IPO30(HITBI».

Tema 13. 3akoHOMEpPHOCTH U3MEHYNBOCTH

BzaumoneiictBue reHotuna W cpeabl npu  GOpMUpPOBaHUM  (PEHOTHIA.
N3meHunBOCTh TpU3HAKOB. KaueCTBEHHBIE W KOJWYECTBEHHBIE MPU3HAKU. Bubl
M3MEHUYMBOCTH: HEHACJICICTBCHHAsI U HACJIEACTBEHHAS.

Moaudukauronnas  u3MeHYuBOCTh.  Ponb  cpeapt B (opMHUpOBaHUU
MOAU(PUKAIMOHHON M3MEeHYMBOCTH. Hopma peakuuu mnpusHaka. BapuanuoHHBINA psij
u BapuanuonHas kpuBas (B. Horamncen). CBoiicTBa MOIU(PUKAIMOHHOM
M3MEHUYMBOCTH.
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I'enoTunuueckas U3MEHUYUBOCTh. CBOICTBA TEHOTUIMTMYECKON N3MEHUMBOCTH. BUb
T€HOTUITMYECKOW N3MEHYMBOCTH: KOMOMHATUBHAS, MyTallHOHHAS.

KomOunaTtuBHass HW3MEHUYMBOCTh. Meio3 M TOJIOBOM Mpolecc — OCHOBa
KOMOMHATUBHON M3MEHYMBOCTH. POiIlb KOMOMHATHBHON WM3MEHUMBOCTH B CO3/IaHUU
TeHETHYECKOro pa3Hoo0pasusl B Mpeaesiax OAHOro BUAA.

MyTanuoHHas U3MEHYUBOCTh. BUIbI MyTalyii: TEHHBIE, XPOMOCOMHBIE, TEHOMHBIE.
CnoHTaHHBIE U MHAYLIUPOBAHHBIE MYTALMU. S IE€pHBIE U HUTOIIA3MATUYECKUE MYTALlAH.
Comarnueckre M 1onoBble MyTtanuu. [[pyunHbl BOSHUKHOBEHUS MyTalui. MyTareHsl u
UX BIHSHUE HA OPraHu3Mbl. 3aKOHOMEPHOCTM MYTALMOHHOIO IIpouecca. 3aKoH
rOMOJIOTHYECKUX PSAAOB B HacleAcTBeHHOM n3MenurnBocty (H.W. BaBuios). Buesnepnas
W3MEHYMBOCTh U HACJIEICTBEHHOCT.

Dnueenemura u SNUSEHOMUKA, POIb INULEHEMUYECKUX PaKmMOpO8 68 HACe008aHUU
U UBMEHYUBOCMU (DEHOMUNUYECKUX NPUSHAKOS ) OP2AHUIMOB.

JleMoHcTpamu

[Toprpersr: I'. ne @pus, B. Uoranucen, H.1. BaBuios.

Tabmuie! u cxembl: «Bujipl u13MeHUMBOCTHY, «MoauduKalMoHHas U3MEHUYUBOCTHY,
«KoMmOvHaTtuBHas W3MEHUMBOCTHY», «Meho3y, «OrmnonorBopeHuey, «l'eHetnyeckue
3a00JIEBaHMS YEJIOBEKa», « BUabl MyTanuiny.

OO60opynoBaHUE: KUBBIE U FepOapHbIE IK3EMILISIPbl KOMHATHBIX PACTEHUM, PUCYHKH
(dbotorpadun) )KUBOTHBIX C PA3TUYHBIMU BUIaMU U3MEHYUBOCTH.

JlabopatopHast pabora «MccriegoBaHue 3aKOHOMEPHOCTEM MOAU(PUKALMOHHON
M3MEHUYMBOCTHU. [locTpoeHne BaprallMOHHOTO psAla U BAPUALTMOHHOW KPUBOW.

[IpakTuueckas pabora «MyTtaruu y 1po30¢puiibl (Ha TOTOBBIX MUKPOTIpENapaTax).

Tema 14. I'eHeTHKA YeJiOBeKa

Kapuorunn uenoseka. MexayHapoaHas mnOporpaMma MCCIEIOBAHUS T€HOMA
yenoBeka. MeTonbl M3ydeHUs TeHETHKU YEJIOBEKAa: TeHEaJOTHUYECKHM, OJM3HEIOBBINH,
IUTOTCHETUYECKUW, TOMYJSIHIUOHHO-CTATUCTUUYECKUM, MOJICKYJISIPHO-T€HETUYECKUM.
CoBpeMEHHOE  ONpENECSICHUE  TeHOTHMA: MOJHOTEHOMHOE  CEKBEHHPOBAHUE,
FEHOTUNUPOBaHWE, B TOM uuciae ¢ nomoupto I[II[P-ananu3a. HacnencrBeHHbie
3a0oneBaHusl 4esioBeKa. ['eHHble W XpPOMOCOMHBIE OO0Jie3HM 4ernoBeka. bosesHu
C HAaCJICJACTBCHHOM MPEAPACHOIOKECHHOCThIO. 3HAYEHHWE MEIUIIMHCKON TIE€HETUKHU
B TPEJOTBpPAIICHMM M JICUCHHMH TEHETHMYECKUX 3a0oJjeBaHUil denoBeka. Meauko-
F€HETUYECKOE KOHCYJIbTHpOBaHUE. (CTBOJOBBIC KIETKU. I[IOHATHE «TrE€HETMYECKOrO
rpy3a». DTHUYECKHE acCHeKThl HCCICAOBaHUN B 00JacCTH peJaKTUPOBAHUS T€HOMa U
CTBOJIOBBIX KJIETOK.

['enernueckue (haxkTophI TTOBBIILICHHOM YYBCTBUTEIbHOCTH YeJIOBEKa
K (U3MYECKOMY M XHMHYECKOMY 3arps3HCHHUIO OKpyXKaroleld cpenbl. ['eHeThmueckas
MPEAPACIIONOKEHHOCTh YEIOBEKA K MATOJIOTHUSM.

JleMoHcTparmu

Tabmuet u cxembl: «Kapuotun denoBeka», «MeTonbl H3ydeHUS TEHETUKH
yenoBekay, «I eHeTnueckue 3a001eBaHUs YEIIOBEKAY).

[IpakTrueckas padora «CocTaBieHHE U aHATIU3 POJOCIOBHOMNY.
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Tema 15. Cesiekuusi OpranusMoB

JlomecTuKanusa W CeJIEKIUsA. 3apOKICHHE CEJEKIUH W JIOMECTUKAIMU. YYEHUe
H.W. BaBuwiioBa o lleHTpax mpoucxXoXaeHUss 1 MHOT0oOpa3usi KyJbTYPHBIX PAacTCHUH.
Ponp cenekuuu B CO3JaHUM COPTOB PAacTEHUM M mopon KUBOTHBIX. CopT, mopoza,
TaMM. 3aKOH TOMOJIOTUYECKHX PSJOB B  HACICJICTBEHHOM  HM3MEHYMBOCTH
H.W. BaBunoga, ero 3HaueHue Jjisi CEJICKIIMOHHON PabOTHI.

Meronbl  ceneKuMOHHOM paboThl. MckyccTBeHHBI OTOOp: MacCOBBIA U
WHJIUBUYaTbHbIA. DTanbl KOMOMHAIIMOHHOMN ceyiekiuu. VcnbITaHne Mpou3BOAUTENICH
1o nmoToMcTBY. OTOOp IO TEHOTHUITY C MTOMOUIBIO OIIEHKU (DEHOTUIIa TOTOMCTBA U OTOOD
10 TEHOTHITY ¢ ToMolbio ananu3a JIHK.

HckyccTBeHHBI MyTareHe3 Kak METOJ CEJIeKIIMOHHOW paboThl. PaguanmoHHbIi 1
XUMUYECKUA MyTareHe3 KaK WCTOYHHMK MYTalluid y KyJIbTYpHBIX (DOpM OpraHus3mos.
Hcnonb3oBaHME TEHOMHOTO pEJAaKTHUPOBAHUA M MeToJ0B pekoMOuHaHTHhIX JIHK
JUISL IOJTYYEHUSL UCXOAHOTO MaTepuana JJis CENEKINH.

[Tonydyenne nomumnionoB. BHyrpuBnaoBas rubpunusanus. bim3kopoacTBeHHOE
CKpellMBaHue, WM uHOpuauHr. HeponcTBeHHOE CKpeluBaHue, WIM ayTOPHIMHT.
['erepo3uc m ero mpuunHbl. Mcnonb3oBaHWe rerepo3uca B cenekuuu. OtnanéHHas
rubpuauzanus. Ilpeogonenue Oecriogus MEXBUIIOBBIX TUOpUIOB. JlocTkeHUs
CEJIEKIIUH PACTEHUU U )KUBOTHBIX. « 3€/1EHASL PEGONIOYUSLY.

CoxpaHeHUE ¥ U3YYECHHE T€HETUUYECKHUX PECYPCOB KYIbTYPHBIX PACTEHHUN M HX
JTUKUX POJWYEH Ui CO3/IaHUS HOBBIX COPTOB M THOPHUJIIOB CEIIbCKOXO3SHUCTBEHHBIX
KyJIbTYp. MH3yuenue, coxpanenue u yYnpaeieHue 2eHeMUYecCKUMU pecypcamu
CeNbCKOXO3AUCMBEHHLIX U NPOMbBICAOBLIX — JCUBOMHBIX 8  Yeaax  YAVUULeHUs
CYWecmeyowux U co30aHUsi HOBbIX NOPOO, JUHUL U KPOCCO8, 6 MOM Yucie
C NpUMEHeHUeM COBPEeMEHHbIX Memo008 HAYYHLIX UCCIe008AHUL, NepedosblX uoel U
NnepCcneKmueHbIX MexXHOI02U.

JleMoHCcTpanmu

[Toprpersr: H. . BaBuiios, 11.B. Muuypumn, I'.J1. Kapnieuenxo, ILII. JIykpsHeHko,
b.JI. Acraypos, H. bopinoyr, /I.K. bensies.

Tabmuier u cxembl: «lIeHTPBI TPOUCXOXKIEHUS W MHOTOOOPA3MsT KYJIbTYPHBIX
pacTeHui», «3aKOH TOMOJOTMYECKHX PSIAOB B HACJIEACTBEHHOW HW3MEHYMBOCTHY,
«Metonpl cenexuumn», «OTaanéHHas ruopuan3anmsy, «MyTareHes».

JlaGoparopHas pabora «V3ydeHue COPTOB KYJIBTYPHBIX PACTCHHHA W TIOPOJ

JIOMAIITHUX KUBOTHBIX).

Jlaboparopnas pabota «3ydeHrne MeToA0B CEJICKIIUU PACTEHUI.

[IpakTuyeckas pabora «[IpuBuBKa pacTeHmiD.

OKCcKypcuss «OCHOBHBIE METOIBI W JOCTHMXKEHMS CEIIEKUMHA PACTCHUH U
JKUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHIIMIO, IUIEMEHHYIO (epMy, COPTOHMCIBITATCIIbHBIN
Y4acTOK, B TEIUIMYHOE XO34MCTBO, B JJAOOPATOPUIO arpOYHUBEPCUTETA UM HAYYHOTO
LEHTPA)».
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Tema 16. BuorexHos10rus U CHHTEeTHYeCKasi OUOIOT U

OOBEKTHI, UCIIOJIb3YEMBIE B OMOTEXHOJIOTMH, — KJIIETOUHBIE U TKAHEBBIE KYJIbTYPHI,
MUKPOOPIaHU3MBI, UX XapaKTepUCTUKA. TpaauiinoHHasi OMOTEXHOJIOTHS: XJIeO0neYeHue,
MOJIYyYCHHE KUCIOMOJIOYHBIX MPOAYKTOB, BUHOAEINE. MHUKPOOUOIOTHUECKUI CUHTES.
OOBbekThl MUKpOOHONOrHueckux TexHonorui. [IpousBoacTBo Oeiika, aMUHOKHCIOT U
BUTAMUHOB.

CozlaHue TEXHOJIOTMH W MHCTPYMEHTOB IIEJICHANPABICHHOTO W3MEHEHHS H
KOHCTPYMPOBAHUs T'€HOMOB C ILENbIO0 IIOJYy4EHUS OPraHU3MOB U UX KOMIIOHEHTOB,
coZiepKallliX HE BCTPeUaroluecs B Ipupoie OMOCUHTETUYECKUE MyTH.

Knerounas wHxkeHepus. MeTonpl KynbTypbl KJIETOK M TKaHEW pacTEHUU U
#uBOTHBIX. Kprobanku. Comarnueckasi THOpUAN3ALMA U COMATUYECKHUI SMOpHOreHes.
Hcrnonp3oBaHue ramionioB B CEIEKIUU pacTeHuu. [lonyuenue MOHOKIOHANbHbIX
anmumern. Hcnonv3zoeanue MOHOKIOHATbHBIX U NOAUKTIOHATbHBIX AHMUMeN 8 MeOuyuHe.
HckyccTBEHHOE OIUIOAOTBOPEHUE. PEKOHCTpYyKIMS SMUEKIETOK M KIOHUPOBAHUE
KUBOTHBIX. MeToJ TpaHCIUIAaHTalMM SiAep KIETOK. [exnonozuu 0300poe6nenus,
KVIbMUBUPOBAHUS U MUKDOKIOHAILHO20 — PAZMHONCEHUS  CeNbCKOXO3AUCTNEEHHbIX
KYIbmyp.

XpoMocOMHass M Te€HHas WHXeHepusa. LVICKyCCTBEHHBI CHHTE3 T€HA WU
KoHcTpyupoBanue pekoMOuHaHTHBIX JIHK. Cozdanue mpanceennvix opeanuszmos.
JlocTrKeHns U MEePCIEeKTUBBl XPOMOCOMHON M TEHHOW MHKEHEPHUH. JKOJIIOTHYECKUE U
TUYECKHE MPOOIEMbl TEHHOW UHKEHEPHUH.

Menuuunckue  6uorexHonorud.  IloctreHomHass — nu@poBas  MeAMIIMHA.
[MIIP-nuarnoctuka. MeTabOJOMHBIN aHAlIW3, TEHOIEHTPUUYECKUN aHaIU3 MpOoTeoMa
YEeJIOBEKa ISl OLIEHKU COCTOSIHMS €ro 3740pOBbs. MCnonb30BaHME CTBOJOBBIX KIETOK.
Taprernas tepanus paka. 3D-0nonHkeHepus s pa3paboTku GyH/IaMEHTATLHBIX OCHOB
MEIULMHCKUX TEXHOJIOTHM, CO3MaHUS KOMIUIEKCHBIX TKaHEH COYETAHUEM TEXHOJOTHUU
TpéxMepHOro  OwompuHTHHTa u  ckabdonauHra  is  pemieHus  3aaad
NIEPCOHAIM3UPOBAHHOW MEIHUIIVHBI.

Co3gaHne BEKTOPHBIX BAKIMH C LENbI0 00ecredeHrs] KOMOMHUPOBAaHHOW 3allUThI
OT  BO30OyauTENEH OPBN, YCTaHOBJICHUE MOJIEKYJISIDHBIX ~ MEXaHU3MOB
¢yukuonupoBanus PHK-comepkammx BHpPYCOB, BBI3BIBAIOIIUX 0COOO OMAacHbBIE
3a00JeBaHMs YEJIOBEKA U )KUBOTHBIX.

JleMoHCcTpamu

Tabmuubr u  cxembl: «VIcronp30BaHUE MUKPOOPTaHU3MOB B IIPOMBIIIIIEHHOM
IIPOU3BOACTBEY, «KileTouHas nHxkeHepus», «['eHHass nHKEHEepUsD.

JlaGoparopnas pabora «M3ydeHne 00beKTOB OMOTEXHOIOT .

[TpakTuueckas padota «IlomydeHne MOTOYHOKUCIBIX POTYKTOBY.

Okckypeusi  «buorexHosmoruss  —  BaXHEWIIas ~ NPOU3BOAMUTENbHAA  CHJA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE MPOU3BOJICTBO)Y.
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11 KJIACC

Tema 1. 3aposkaenue u pa3BuTHe IBOJTILIHOHHBIX NPeICTABJIECHHMI B OM0JIOrMH

OBomonmonHas teopus Y. J[apsuna. [Ipeaqnoceuiku BOSHUKHOBEHHS TapBUHU3MA.
JKuznpb 1 HayuHas aestenbHOCTh Y. JlapBuHa.

JBrokymue cuibl dBomOIMU BUoB 1o Y. JlapBuHy (BbICOKass MHTEHCUBHOCTH
Pa3sMHOXEHUS! OPraHU3MOB, HacJIeICTBEHHAsI K3MEHUNBOCTb, OOph0a 3a CyLIECTBOBAHHE,
€CTECTBEHHBIN M HCKYCCTBEHHBIA OTOOD).

Odopmnenne cunternyeckoit Teopuu sBoftonnu (CT3). HeittpamsHas teopus
sBostonMU. COBpeMEHHasi SBOTIOIIMOHHAs OMOJIOTHs. 3HaUYE€HUE BOJIIOIMOHHON TEOPUHU
B (hOpMHUPOBAHUM €CTECTBEHHO-HAYYHON KapTUHBI MUDA.

JleMoHcTparmu

[Toptpetsl: Apucrorens, K. Jlunueit, JK.b. Jlamapk, 3.2K. Cent-Unep, K. KroBbe,
Y. Hapsun, C.C. YerBepukos, N.W. HImansraysen, x. Xonaein, /1. K. benses.

Tabmuiupl 1 cxembl: «CucteMa >xuBoi npupoasl (mo K. Jlunnaero)y», «JlectHuna
XKUBBIX cymiecTB (o Jlamapky)», «Mexanusm QOpMUPOBAHUSA TNPUCTOCOOICHUN
y pacteHuii M >XUBOTHbIX (o Jlamapky)», «Kapra-cxema Mapmipyra HyTEIECTBHUS
Y. JTapsunay, «Haxonku Y. [lapsunay, «Dopmbl 60psOBI 3a cyliecTBOBaHUEY, «I1opoisl
ronyoei», «MHorooOpasue KyJIbTypHBIX ¢opM Kanmyctbl», «[lopoasl momamHux
KUBOTHBIX», «Cxema oOpa3zoBaHusi HOBBIX BuUJOB (o Y. JlapBuny)», «Cxema
COOTHOILIEHHUS JIBWKYIIHUX CHJI HBOJIOLUUN», «OCHOBHBIE ITOJIOKEHUS CHUHTETUYECKON
TEOPHUH IBOJIFOLIUN.

Tema 2. MUKpPO03BOIIOIHUS U €€ pe3yJIbTaThI

[Tomynsius Kak 3JIeMEHTapHas €AMHUIA SBOIIOIH. COBPEMEHHBIE METO/IBI OLICHKH
TEHETUYECKOro pa3HooOpa3uss M CTPYKTypbl nomymsauuid. M3menenue reHodoHaa
NOMYJISIMMM  KaK 3JEMEHTAapHOE 53BOJIIOLMOHHOE SIBJICHHE. 3aKOH T€HETHYECKOIO
paBHoBecus [Ix. Xapau, B. BaitnOepra.

OnemeHTapHble (HaKTOPhl (ABMKYIIME CHIIbI) 3BOJIOLMHA. MyTallMOHHBINA Mpoliecc.
KoMOunatuBHass u3MeHuuBOCTh. [lpelid TreHOB — cilyyallHble HEHaIlpaBJICHHbIE
W3MEHEHMUs] 4YacToT aiened B momymsiuax. Oddekr ocHoBarens. Oggexkm
oymuliouno2o 2opaviuka. CHUdiCEHUe 2eHemu4ecko20 pazHooOpasus: NPUYUHbL U
cneocmeus. Ilposesnenue sghghexma opetipa 2enos 6 OONLUUX U MATLIX NONYIAYUSX.
Murpamun.  M3omsimust  momyssinuii:  reorpaduyeckas  (MMPOCTpaHCTBEHHAas),
ounosornueckas (pernpoayKTUBHAS).

EcrecTBeHHBII 0TOOp — HANMPaBISAIONIUI (PaKkTop IBOIOLMHA. DOPMBI €CTECTBEHHOTO
orOopa: ABMXKYIIWNA, CTAOWIM3UPYIOUTUH, pa3pbIBatomuid (Iu3pynTuBHbii). [lomoBoit
oT00p. BO3HUKHOBEHME 1 HBOJIOLUS COLIMATIBLHOIO MTOBEAECHUS )KUBOTHBIX.

[Ipucnoco6neHHOCTh OpraHu3MOB KaK  pe3ynabTar MUKPO3BOJTIOLIMH.
Bo3HukHOBeHHE MpUCIOCOOJIEHUH y OpraHu3MoB. ApoMopdo3bl W HAMOATANTALUU.
[Ipumepbl MPUCHIOCOONEHU y OpPraHu3MoB: MOpP(}OJIOrHYecKue, (PU3NOIOTHUYECKHE,
OnoxumMuyeckue, nopegaeHueckrue. OTHOCUTENBHOCTh MPUCIOCOOJIEHHOCTH OPTaHU3MOB.
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Bun, ero xpurepum u CcTpyKTypa. BuaooOpa3oBanue Kak pe3yJibTar
MUKpPO3BOJIONNHU. M30msmus — kiaroueBor (aktop BumoodpazoBanus. Ilytu u ciocoObl
BUJ1000pa30BaHUs: AJJTONaTPUIECKOE (reorpaduueckoe), CUMITaTPUUECKOE
(?KOJIOTUYECKOE), «MTHOBEHHOE» (MONUILIONAU3aIus, ruopuau3anus). JIauTenbHOCTh
HBOJIFOLIMOHHBIX ITPOLECCOB.

Mexanu3Mbl pOpMUPOBaHKS OMOTOTMYECKOT0 pa3HOO0pa3usi.

Ponb 3BOMOLIMOHHON OMOJIOTMH B pa3pabOTKe HAYYHBIX METOJOB COXpaHEHUs
ouopazHooOpa3usi. MHUKpPOIBOJIONUS UM KODBOJIOIMS MMApasUTOB M UX XO3SEB.
Mexanu3Mbl pOPMUPOBAHUS YCTOMYMBOCTH K AHTHOUOTHUKAM U CLIOCOOBI OOPHOBI C HEH.

JleMoHCcTpanmu

[Toptpersi: C.C. YerBepukos, . Maiip.

Tabmuier 1 cxembl: «MyTarMOHHAsT U3MEHUYMBOCTEY, «llomymnsiiinoHHas CTpyKTypa
Buga», «Cxema mposiBieHus 3akoHa Xapau—BaitnOepray, «JIBuwkymiue CHITBI
IBONIOLUKY, «ODKOJOTMYECKas U30JALMS — TMOMyJsUd  ceBaHCKOM  (opemmy,
«['eorpaduueckass M30ISAMA JTUCTBEHHUIIBI CUOMPCKOW W JIMCTBEHHMIIBI JAypPCKOM»,
«IlonyngaiOHHbIE BOJHBI YHUCJICHHOCTHM XHUIIHUKOB U JKEepTB», «Cxema aelcTBus
€CTeCTBEHHOr0 0TO0opa», «PopMbl OOpHOBI 3a CylllecTBOBaHUEY, «VHIycTpUaTbHBIN
MenaHu3M», «KuBble uckonaembie», «[IOKpoBUTENbCTBEHHAs OKpacKa >KHUBOTHBIXY,
«IIpenynpexnparonias OKpacka IKUBOTHBIX», «DH3MOJOTMYECKHE  aJarTaluny,
«IIprcnoco0IeHHOCTh OPraHU3MOB U €€ OTHOCUTEIBHOCThY, «KpuTtepuu Buaa», «Bubi-
nBoHUKM», «CTpykTypa Buga B npupoae», «CrocoObl BHI000pa30BaHUSY,
«['eorpadguueckoe BUAOOOpa3oBaHUE TPEX BUIOB JIAHIBIIIEH», «IKOJOTHYECKOE
BUJI000pa3oBaHuEe BUJIOB cuHULY, «llomumiouasl pacrenuit», «KamycTHO-peaedHbli
TUOpUTY.

OOGopynoBaHue: repdapu pacTeHUM, KOJUICKIIMA HACEKOMBIX, uydejia NTHUIl U
3Bepell C MpUMEpaM¥ Pa3IUYHBIX MPUCIOCOOJICHUM, Yydesia MTHUI[ U 3Bepell pasHBIX
BUJIOB, TepOapuu pacTeHH OJIM3KUX BUOB, 00Pa30BABIIUXCS PA3IMYHBIMU CIIOCOOAMH.

JlaboparopHas pabota «BbIsBlIeHHE U3BMEHYUBOCTH Y 0COOCH OHOTO BUIA.

JlaGoparopnas paborta «IlpucrnocoOneHus OpraHu3sMOB M HUX OTHOCHUTENbHas
1€71€C000Pa3HOCTh.

JlaGoparopnas pabota «CpaBHEeHHE BUJIOB 10 MOP(DOIOTHYECKOMY KPUTEPUION.

Tema 3. Makpo3Boiouus M €€ pe3yJbTaTbl

Meronbl u3ydeHHs MakposBodrouuu. llaneoHTosiornueckue METOIbl HU3y4YEHUs
sBomtonuu. [lepexoansie hopmbl U HUIOreHETUYECKUE PSJIbI OPraHU3MOB.

buoreorpaguueckue meTonpl uydeHus: 3Bomonnu. CpaBHeHue (iopsl U (ayHbl
MaTepUKOB U OCTpOBOB. buoreorpaduueckue obnactu 3emuu. Buasi-sHAEMUKH U
PEJIUKTBL.

OMOpHOJIOTUYECKHE U  CPaBHUTEIbHO-MOP(POIOTUYECKHE METOMbl H3y4YEHUs
IBOJIIOLMM. ['€HeTHYEeCKHME MEXaHW3Mbl DHBOJIIOIIMM OHTOTEHE3a U  IOSBICHUS
HBOJIIOIIMOHHBIX HOBIIECTB. | 'OMOJIOTMYHBIE W aHAJIOTMYHbIE OpraHbl. PynuMeHTapHbie
Oprassl M aTaBU3Mbl. MOJIEKYyIIPHO-TEHETUUECKIE, OMOXMMUYECKUE U MaTEMaTUUECKHE
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METOAbl U3ydeHHUs HBomOIUU. [‘omonornunbsie reHbl. COBpPEMEHHBIE METObI
MOCTPOCHUS (PUIIOTEHETUYECKUX JIEPEBHEB.

XPpOMOCOMHBIE MyTallUK U SBOJIOIUSI TEHOMOB.

OO6mme 3aKOHOMEPHOCTH (MpaBuiia) HBOMOUMH. [Ipunyun cmeHnvl @YHKYUL.
HeoOpatumocts »3BomOIMU. AnanTuBHas paguainus. HepaBHOMEpPHOCTH TEMIIOB
HBOJTIOIUH.

JemoHcTpanmu

IToptpetsi: K.M. bap, A.O. KoBanesckuii, ®. Mromep, O. ['ekkenb.

Tabmuiet w1 cxeMbl: «@DUIOTCHETUYECKUN PsIIT  JIOMIAN», «APXEONTEPUKCY,
«3Bepo3yorie smmepb», «Creromnedans», «Punnoputey, «CeMeHHbIE ATOPOTHUKIY,
«buoreorpaduueckue 30HbI 3eMI», «JIpetid koaTHHEHTOBY, «PemkThly, « HauambHble
CTaui 3MOpPUOHAIBHOIO Pa3BUTHSA TMO3BOHOYHBIX JKUBOTHBIX», «['OMOJOrMYHBIE U
aQHAJIOTWYHBIE OpraHb», «PymuMeHTB», «ATaBU3MBDY, «XPOMOCOMHBIE HAOOPHI
yeJIoBeKa M uMnaH3e», «['7maBHble  HampaBieHuss  3BoOIUKY»,  «O0mmMe
3aKOHOMEPHOCTH 3BOJIFOLIUN.

OOopynoBanue: KOJUICKIIMH, TepOapuu, MYSDKHM — HCKOIAeMBIX  OCTAaTKOB
OpPraHU3MOB, MYJISDKM TOMOJIOTUYHBIX, AHAJOTUYHBIX, PYAUMEHTAPHBIX OPraHoB H
aTaBU3MOB, KOJUIEKIIMM HACEKOMBbIX.

Tema 4. IlpoucxoxaeHue ¥ pa3BuTHE sKU3HA HA 3emule

HayuHble runoTtes3sl MpOUCXOXKACHHS KU3HU Ha 3emiie. AOUOTreHe3 U aHCIIePMUSI.
JloHay4Hble TIPEACTABIEHUS O 3apOXKACHHM >KM3HU (KpeannoHu3Mm). ['umoresa
IIOCTOSIHHOTO CaMO3apOoXJCHHUS >KM3HU M €€ onpoBepkeHue onbitamu @O. Penwy,
JI. Cnanmnanuanu, JI. [actepa. [IpoucxoxaeHue >Kku3Hu U acTpoOHOIIOTHS.

OcHOBHBIE ATallbl HEOpraHuyeckou sBoitouuu. [lnanerapHas (reojsoruyeckas)
HBOMIONMS. XUMHUYECKasi JBOJIONMA. AOWOTEHHBIM CHHTE3 OPraHMYECKUX BEIECTB
n3 Heopranndeckux. Oneir C. Mumnepa u I'. HOpu. OOpazoBaHue MNOJUMEPOB
u3 moHoMmepoB. KoarnepBatnas runore3a A.M. Onapuna, runore3a nepBUYHOr0 OyIbOHA
JIx. Xonnaeitna, renetudeckas runore3a I'. Mémiepa. Pu6o3umsr (T. Yek) u runoresa
«vupa PHK» V. I'un6epra. ®opmupoBanne MmemOpaH 1 BOZHUKHOBEHHE MPOTOKIIETKH.

Hcropus 3emumm u Metronsl €€ n3ydeHus. Vckomaemple OpraHMYECKHE OCTATKH.
['eoxponosorust u e€ wmeronapl. OTHOCUTENbHAs W AOCOJIOTHAs TE€OXPOHOJIOTHS.
["eoxpoHosornyeckas ImKana: 30Hbl, 3pbl, IEPUOBL, STTOXU.

Havanbubie 3Tanel opraHndeckor 3BOJOUMM. [losBiIeHHE W 3BOMIOLHS TEPBBIX
KJIETOK. DBoJjIonUsa MeTabonu3ma. Bo3sHukHOBEeHHE TIEpBBIX 3KOcUCcTeM. COBpeMEHHbIE
MUKpOOHBIE OMOIUIEHKM KaK aHajor MepBbIX Ha 3emiie coobiectB. CTPOMATONUTHI.
[IpokaproOThI U 3YKapHOTHI.

[IpoucxoxeHue »3yKapuoT (CHMMOUOTEHE3). ODBOJIONUOHHOE TPOUCXOXKJICHUE
BUpYCOB. [IponcxokaeHNE MHOTOKJIETOYHBIX OpraHM3MOB. BO3HMKHOBEHUE OCHOBHBIX
IPYII MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE JTambl HBOJIONMU BbICHIMX pacTeHnil. OCHOBHBIE apoMOpP(O3bI
pactenuid. Beixon pactennil Ha cymry. [losiBieHrne ciOpOBBIX PACTEHHWH M 3aBOCBAHHE
umu cyiu. CemenHble pacteHust. [IporcxoxieHne [BETKOBbIX PACTEHUM.
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OcCHOBHBIC OTallbl JBOJIONHMH JKUBOTHOTO Mupa. OCHOBHBIE apoMOpPQO3bI
KUBOTHBIX. Benjackas dayna. KemOpuiickuii B3pbIB — MOSIBJICHUE COBPEMEHHBIX THUIIOB.
IlepBoie  xopaoBble KUBOTHbIC. JKW3Hb B BOJE. OBOJIONUA ITO3BOHOYHBIX.
[Tpoucxoxaenue ampuouii u pentwmii. [IporcxoxaeHne MICKOMUTAIONIMX U TTHI.
[Tpuniun kmtoueBoro apomopdoza. OcBoeHne OECrO3BOHOYHBIMU U TO3BOHOYHBIMH
YKUBOTHBIMH CYIIIH.

Pazeutne xu3HM Ha 3emile 1O 3paM U NEPUOJAM: apXeu, MPOTEPO30U, MaAIECO30H,
Me3030H, KaiiHo30i. OOIas XapakTepUCTHKa KJIMMaTa M T'eOJOTMYECKHX IMPOLIECCOB.
[TosiBieHHe W paciBET XapaKTEPHBIX OPraHW3MOB. YTJIeOOpa3oBaHHUE: €ro YCIOBUS U
BJIMSTHUE HA Ta30BbIN COCTaB aTMOCHEPHI.

MaccoBble BBIMUpPAHMSI — OKOJOTMYECKHE KpU3UCHI Tpounuioro. Ilpuyubsl u
CIIEACTBUS MAaCCOBBIX BbIMHpaHUW. (COBPEMEHHBI 3KOJIOTMYECKUH KpPHU3HC, €ro
ocobenHoctu. [Ipobiiema coxpanenus: OmopasHooOpa3us Ha 3emie.

CoBpemeHHast cuctemMa opraHdueckoro wmwupa. [IpuHIUMOB KiaccupuKauu
opranu3mMoB. OCHOBHbBIEC CUCTEMATUYECKHUE TPYIIIbI OPraHU3MOB.

JlemoHCcTpanmmn

[Toptpersr: @. Penu, JI. Cnamnannanu, JI. [actep, N.U. Meunnko, A.U. Onapus,
k. Xonpnein, I'. Mémnep, C. Mumnep, I'. IOpu.

Tabmuubsl 1 cxembl: «Cxema ombita ®@. Penm», «Cxema omwita JI. Ilactepa
10 U3YYCHHIO CaMO3apOXKIeHUS KU3HN», «CxeMa onbiTa C. Mumepa, I'. FOpu», «I3tamnsl
HEOPraHWYECKON 3Bomonum», «l'eoxpononornueckas mkana», «HavdanbHble 3Taribl
OpraHu4ecKou 3BoJOIUNY», «Cxema o0pa3oBaHUs AYKAPUOT MYTEM CHUMOUOTECHE3ay,
«Cuctema xkuBod mpuponb», «CtpoeHue Bupyca», «ApomMopdo3bl paCTEHUN»,
«Punnodutel»y, «OTHOKIETOUYHBIE BOAOPOCIN», «MHOTOKJIETOYHBIE BOJOPOCINY,
«Mxwm», «llanoporaukn», «l'omocemeHHble pacTeHus’», «OpraHbl IBETKOBBIX
pacteHuit», «CxemMa pa3BUTUSI KUBOTHOTO MHUPa», «ApPoMOp(dO3bl KUBOTHBIX,
«IIpocrenimue», «Kumeunononoctueie», «llnockue yepBu», «YUIEHUCTOHOTHEY,
«Pb10OBIY, <« 3emHOBOmHBIEY, «lIpecmbikatomuecs», «lITuip», «MIleKOMUTAIOIIUEY,
«Pa3BuTne XHM3HM B apXEUCKOM dpe», «Pa3BUTHE XKU3HM B IPOTEPO3OMCKOM 3pey,
«Pa3BuTHe XHU3HM B NAJCO30MCKOM 3pe», «Pa3BUTHE XU3HU B ME3030MCKOU IpEy,
«Pa3BuTHe KU3HU B KailHO30MCKOW 3pe», «CoBpeMEHHas CUCTeMa OpPraHUYeCKOro
MHUPaY.

ObopynoBanue: repdapun pacTEHUN Pa3TUIHBIX OTJEIOB, KOJJICKITUH HACEKOMBIX,
BJIQKHBIE IIpenaparbl *XUBOTHBIX, PAKOBHHBI MOJUIFOCKOB, KOJUIEKIIMM HIJIOKOXKHX,
CKeJIETHI TIO3BOHOYHBIX KUBOTHBIX, Uy4esa MTHIl U 3Bepel, KOJJIEKIIUN OKaMEHEIOCTEH,
MOJIE3HBIX UCKOMAEMBIX, MYJISIKH OPTraHUYECKUX OCTATKOB OPraHU3MOB.

BupryaneHas nabopatopHas pabora «MoaenupoBanue onbiToB Musuepa—tOpu
N0 M3YyYEHUI0 a0MOre€HHOIO CHHTE3a OpraHMYeCcKHX COEIMHEHUH B MEpPBUYHOM
atmocdepe».

JlaGoparopnas pabora «M3ydyeHue u ommcaHuEe MCKOMAEMBIX OCTAaTKOB JIPEBHUX
OpPraHu3MOBY.
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[IpakTuueckas pabota «V3yueHHne OCOOEHHOCTEH CTPOEHUS PACTCHHMM pPa3HBIX
OTZEIIOBY.

IIpaktuueckas pabora «lM3yueHue ocoOeHHOCTEH CTPOEHMSI [O3BOHOUHBIX
YKUBOTHBIX).

Tema 5. IlpoucxoxieHue Ye10BeKa — AHTPOINOreHe3

Paznensl u 3agaun anTpononoruv. MeTo1bl aHTPOITOJIOTHH.

CraHOBIICHHE TPEACTABIECHUA O NPOUCXOKIACHUM 4YeEJIOBEKAa. Penurnosneie
B0O33peHUsl. COBPEMEHHBIE HAYYHBIE TEOPHUU.

CxoncTBO yenoBeka C KUBOTHBIMH. CHCTEMATHUYECKOE IOJIOKEHUE YEJIOBEKA.
CBHeTENHCTBA CXOACTBA YEJIOBEKA C KMBOTHBIMU: CPABHUTEIbHO-MOP(OIOrHYECKHE,
sMOpHuosIorndeckue, GU3noIoro-OMoXuMHUIecKre, nopegaeHueckue. OTIuyuns 4eaoBeKa
OT JKMBOTHBIX. [IpAMOXOXKIEHUE U KOMIUIEKC CBSI3AHHBIX C HUM INPU3HAKOB. Pa3BuTne
TOJIOBHOI'O MO3Ta U BTOPOX CUTHAJIBHOWU CHCTEMBI.

JIBikymue cuibl ((hakTopbl) aHTPOINOreHe3a: OHOJIOTHYECKHE, COIHaIbHbBIC.
CooTHorieHre OMOJIOTMYECKUX U COLIMATIbHBIX (DAKTOPOB B AHTPOIIOTCHESE.

OcHOBHBIE CTaJuM aHTpororeHe3a. PaHHUE YeloBEeKOOOpa3Hbie OO0E3bSHbBI
(MpOKOHCYJIBI) U paHHUE MOHTUABI — OOIIME IMPENKU YETOBEKOOOpa3HbIX 00€3bsSH U
JOJEH. ABCTPAJIONHUTEKH — JBYHOTHE MNPEIKH JIHOAEH. YUEnoBEK yMENblid, NEPBBIE
W3TOTOBJIEHUS OpyAMM Tpyna. YenoBeK NPSIMOXOIAIIMM W IEPBBIA BBIXOJ JIOJEH
3a npenensl Adpuku. YenoBek reiaenbOeprckuii — oomuil mpeaoK HeaH1epTalbCKOT0
YEJIOBEKA U YEJIOBEKA pa3yMHOr 0. UelroBek HeaHAePTAIBbCKUM KaK BU JIFOAEH XOJIOTHOTO
Kimmara. YenoBeK pa3yMHBIM COBPEMEHHOIO THIIA, JIEHUCOBCKUM YEJIOBEK, OCBOCHUE
KOHTHHEHTOB 3a npezaenamu Adpuku. [laneorenerrka u najeoreHoMHKa.

DBOJIONMA  COBPEMEHHOro 4esioBeka. EcTecTBEeHHBIM OTOOpP B MOMISIUIX
yesioBeka. MyTalMoHHBIN mipouecc U noaumopdusm. IlonynainuonHble BOJIHBI, aApeid
I€HOB, MUTpaLUs U «d(PPEKT OCHOBATES» B MOMYJISUAX COBPEMEHHOTO YEIOBEKA.

UYenoseueckue pacel. IloHsatue o pace. bosplime pacel:  €BpOIIEOMIHAS
(eBpasmiickas), aBCTpalO-HErpouJHas (dKBaTOpHAJbHAs), MOHIOJOMJIHAA (a3MATCKO-
amMepuKaHcKas). Bpemss M myTH pacceleHusi 4YejoBeKa IO IulaHere. EJIMHCTBO
YeJloBeYeCKUX pac. HayuHas HecocToATeNbHOCTh pacu3Ma. IIpucnocoOieHHOCTh
YeJIOBEKa K Pa3HbIM YCIOBHSM OKpy:Karouleil cpepl. Bausinue reorpaduueckoii cpenbl
u aperida renoB Ha MOPGOJIOTHIO U (HU3UOTIOTUIO YETIOBEKA.

MexaucuuninHapHble METO/bl B ¢u3nueckor (OMOJOrnYecKoi) aHTPOMOJIOTHH.
OBOJIOLMOHHAS AHTPOIIOJIOTUS M MAJEOAHTPOIIOJIOTUs YEIOBEYECKUX IO YJIALIHM.
broconnanbHble MCCIENOBaHUS NPUPOABI 4eoBeKa. lccienoBaHue KOIBOJIOLUU
OMOJIOTMYECKOT0 U COLIMAJIBHOTO B YEJIOBEKE.

JleMoHCTpamu

[Toprpersr: Y. dapsun, JI. Jluku, S.5. Porunckui, M.M. I'epacumos.

Tabmuuel 1 cxembl: «MeETOJBI aHTPOIOJOTUHN», «[ OJOBHON MO3r YEIIOBEKay,
«YemoBekooOpa3Hbie  00e3bsHB», «CKeIeT 4YeJoBeKa W CKeJIeT IIUMIIaH3e»,
«PyIMMEHTBI M aTaBU3MbDY, «/[BHKyIIME CHIIBI aHTPOIOT€HE3a», «IBOIIOLHOHHOE
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JIPEBO YEIIOBEKAY, K ABCTPATIONUTEK», «HEIOBEK yMeIbIin», «HeIOBEK MPAMOXOISAIINAN,
«JlenncoBckuil venoBek» «Heanmepranbip», «KpoManboHIBD, «lIpeaku denoBekay,
«Tansl YBOJIIOLIMU Y€I0BEKay», «Pachl uenoBekay.

OOGopynoBaHue: MYJSKM OKaMEHEJIOCTEH, MPEeIMETOB MaTepUaibHON KYJIbTYpPbI
NPEIKOB 4YeJoBeKa, penpoaykuuu (Qororpaduu) KapTuH ¢ MHU(OIOTMYECKUMU U
OMONENCKUMHU  CIOKETaMU  TPOUCXOXKJICHHS  4YelloBeKa, (oTorpapuu  HAXOHO0K
HMCKOINAaeMbIX OCTaTKOB YEJIOBEKA, CKEJIET YeJIOBEKa, MOJICNIb Uepera YyejoBeKa U yepena
IIMMIIAH3€, MOJEIb KUCTH YEJIOBEKAa M KUCTH IMIMMIIAH3€, MOJIEIM TOpca MPEIKOB
YeJI0BeKa.

Jlaboparopnas pabora «M3ydeHue 0coOCHHOCTEH CTPOCHHS CKeJeTa 4elOBEKa,
CBSI3aHHBIX C MPSIMOXOKICHUEM.

[IpakTuueckas padota «M3ydeHne 3K0JTOrHUeCKIX aIaTaIii YeI0BEKay.

Tema 6. Oxojormss — Hayka O B3aMMOOTHOIICHHUSIX OPraHU3MOB U
HA/10PraHU3MEHHbIX CUCTEM C OKPYKAKIIeH Cpeaou

3apoksieHue W pa3BuTHE dKojoruu B Tpyaax A. I'ymGombara, K.®. Pynbe,
H.A. Cesepuiosa, 3. I'ekkensi, A. Tencnu, B.H. CykauéBa. Pa3aensl 1 3a1auu 3KOJIOTUH.
CBsI3b 3KOJIOTUU C APYTUMH HAYKaMH.

Meronbl skonorun. IlonmeBble HaOMOIEHUS. DKCIEPUMEHTHI B HKOJIOTHH:
IpUPOIHBbIE U JabopaTopHbie. MoaenTupoBaHue B SKOJIOTMU. MOHUTOPUHT OKpYKArOIIei
CpeJibl: JJOKAJIbHbBIN, PETMOHAJILHBINA U TJ100aTbHBIN.

3Ha4YeHHE HKOJIOIMYECKUX 3HAHUM JJIS1 YEIOBEKA. DKOJIOTMYECKOE MUPOBO33PEHUE
KaK OCHOBAa CBf3€M YelloBeuecTBa C MNpuponor. PopMUpOBaHUE HKOJOTHYECKOU
KyJbTYPbI U SKOJIOTUYECKON TPaMOTHOCTH HACEJICHHUS.

JleMoHCTpamu

[Toptpetsi: A. I'ymOonbar, K.®. Pynse, H. A. CeBepuios, O. I'ekkenb, A. TeHcnu,
B.H. Cykaués.

Tabmumel U cxeMbl: «Pa3gensl skosorum», «Metoabl skonorum», «Cxema
MOHUTOPHUHTA OKPYXKAIOIIEH CPebl».

JlaGoparopras pabota «/3ydeHre MeTOI0B IKOJIOTHIECKUX UCCIICIOBAHUIN.

Tema 7. Opranusmbl U cpeaa 0OUTAHUA

Dkoyornyeckue (PakToppl U 3aKOHOMEPHOCTH uX AeicTBus. Knaccudukarms
IKOJIOTUYECKUX (PAKTOpPOB: abMOTHYECKHE, OMOTHYECKHe, aHTpororeHsnsie. OOmue
3aKOHOMEpPHOCTU  JIEUCTBUSI  dKoJIorhuueckux  (aktopoB. I[lpaBwino MuHHMYMa
(K. [mopenrens, FO. JIubux). TonepaHTHOCTb. DBPUOMOHTHBIE W CTEHOOMOHTHBIE
OpPTraHHU3MBI.

AbGuotnueckue Qaxtopel. CBeT Kak 3Kojornyeckuil axrtop. JleiicTBUE pa3HbIX
YYaCTKOB COJIHEYHOI'O CIIEKTpa Ha OPraHu3Mbl. DKOJIOIMYECKUE I'PYNIBl PAaCTEHUN H
YKUBOTHBIX IO OTHOLLIEHUIO K cBeTy. CUrHaiibHas posb csera. @oronepuonnsm.

Temneparypa kak sxkonorudeckuit ¢pakrop. JleiicTBue Temneparypbl Ha OpraHU3MBbl.
[TolKMIOTEpMHBIE U TOMOWOTEPMHBIE OPraHU3MbL. ODBPUTEPMHBIE M CTEHOTEPMHBIC
OpPTraHHU3MBl.
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Brnaxnocts  kak  okojormueckuit  ¢aktop. Ilpucmocobrmenuss — pacteHuit
K NOJJIEp’)KaHuI0 BOJHOro Oananca. Kiaccudukanusi pacTeHUil 0 OTHOIIEHUIO K BOJE.
[Iprcnioco06ieHns ) KUBOTHBIX K H3MEHEHUIO BOJIHOTO PEKHUMA.

Cpeapl o0uTaHUST OPraHuW3MOB: BOJHAs, HA3€MHO-BO3/YyILIHAs, IIOYBEHHAs,
IyOMHHAs MOAIIOYBEHHAs, BHYTPHOPraHu3MeHHasd. OU3NKO-XUMHUECKHUE OCOOEHHOCTH
cpen obuTanus opranu3moB. lIpucrnocoOieHns OpraHu3MOB K KU3HU B pa3HbIX cpeaax.

buonoruueckue putmel. BHemnue u BHyTpeHHHUE pUTMbL. CyTOUHBIE U TOAUYHbBIC
puTMBIL. [Iprcnoco6IeHHOCTh OPraHU3MOB K CE30HHBIM M3MEHEHUSM YCIOBHUM KU3HHU.

XKuznennsie popmbl opranu3MoB. [loHsTe o >ku3HeHHOH (opme. Ku3HEHHBIE
GbOpMBI  pacTEeHUI: JEpEeBbsA, KYCTAPHUKHU, KYCTAPHUYKHA, MHOTOJICTHUE TPAaBHI,
ofqHoJeTHUE TpaBbl. JKU3HEHHBbIE (OPMBI >KMBOTHBIX: THAPOOUOHTHI, T'€OOMOHTHI,
a’poOroHTEI. OCOOEHHOCTH CTPOCHHMS M 00pa3a KU3HHU.

buotnueckue ¢akropel. Buasl OMOTHUECKHX B3aMMOICHCTBUIA: KOHKYPEHIIUS,
XMIIHUYECTBO, cUMOMO3 U ero ¢opmbl. [lapazutusm, koomepaiusi, MyTyaau3M,
KOMMEHCalu3M (KBapTUPAHTCTBO, HaxJieOHnuecTBO). HeTpoduueckue B3auMoieiCTBUS
(Tommmueckue, dopuyeckue, dadbpuyeckne). 3HaUYCHUE OMOTHMYECKUX B3aUMOJCHCTBUI
JUIsL CYILIECTBOBAHMWSl OPraHU3MOB B cpelae oOurtaHusd. [IpHHIMI KOHKYPEHTHOTO
VCKJIFOUCHHSL.

JleMoHCcTpamun

Tabmuubr u  cxembl: «Oxonoruueckue (akropb», «CBETOBOW  CHEKTpPY,
«IKOJIOTMYECKUE TPYMIbl >KUBOTHBIX IO OTHOIIEHUIO K CBETY», «TE€mIoKpOBHbIE
KUBOTHBIE», «XOJOJHOKPOBHBIE KUBOTHbIE», «DHU3MOIOrMUECKUE aganTaluu
XKUBOTHBIX», «Cpeipl 0OMTaHUsl OpraHu3MOBY, «brosiornueckue puTMbly, « Ku3HeHHbIE
dbopmbl pacTeHun, «Ku3HeHHbIE dbopmbl YKUBOTHBIX), «3JKocucrema
LIMPOKOJIUCTBEHHOIO Jieca», «IDKOCHCTEMa XBOMHOro seca», «llenmn mnuTaHusm»,
«XumuuuectBo», «Ilapazutuzmy, «Konkypenuus», «Cumomosy, «KommeHcanmzm.

OO6opynoBanue: repoapryl PaCTCHUN U YKUBOTHBIX, TPUCTIOCOOJICHHBIX K BIUSHUIO
Pa3IMYHBIX DKOJIOTHYECKUX (haKTOpOB, repdapuu CBETOMIOOMBBIX, TEHETIOOUBBIX H
TEHEBBIHOCJIMBBIX PACTEHUN, CBETONIOOMBBIC, TEHEIIOOMBBIE W TEHEBBIHOCIHBBIC
KOMHAaTHBIE pacTeHusi, repOapud M KOJUIEKIIMHM TEIJIOMIOOUBBIX, 3UMOCTOMKHUX,
MOPO30YCTOMYHMBBIX pAcTeHUM, dYydela TNTUIl M 3Bepel, repdapur pacTeHUH,
OTHOCSIIIMXCA K TUrpoduTam, kcepoduram, Me3outaM, KOMHATHBIE PACTEHUS JAHHBIX
rpynMn, KOJJIEKIUH KMUBOTHBIX, OOUTAIONINX B Pa3HbIX cpefax, repOapuul U KOJUICKIUU
pacTeHUN W KUBOTHBIX, OOJANAIOIUX YepTaMU TPHUCIOCOOICHHOCTH K CE30HHBIM
U3MEHEHUSIM YCJIOBUI JKU3HU, repOapud W KOJJIEKIMM PACTEHUA W HKUBOTHBIX
Pa3IMYHBIX KU3HEHHBIX (OpM, KOJUIEKIIMHM >KUBOTHBIX, YYACTBYIOLIUX B Pa3IMYHBIX
OMOTHYECKHUX B3aUMO/ICUCTBUSX.

JlaGoparopHas paborta «BplsBiIeHUE NPUCHOCOOJEHU OPraHW3MOB K BIIMSHHIO
CBETa.

JlaGoparopHas pabGorta «BbIsiBiIeHUE MPUCTOCOOICHUM OPraHu3MOB K BIMSHUIO
TEMIIEPATYPHD».

JlaGoparopHas paboTa « AHaATOMUYECKHE OCOOEHHOCTH PACTEHUU U3 Pa3HbIX MECT
OOUTaHUS».
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Tema 8. Ikosiorusi BUI0B M MOMYJISIIIUIA

DKOJIOTUYECKUE XapaKTepucTUku mnonyisuuu. [lomynsuus kak Ouojoruyeckas
cucteMa. Poib HEOTHOPOAHOCTH cCpelibl, (U3MYECKUX OaphepoB U OCOOEHHOCTEU
Ouosoruv BHUAOB B (OPMUPOBAHUM TMPOCTPAHCTBEHHOM CTPYKTYpPbl MOIMYJISIIHIA.
OCHOBHbIE MOKAa3aTeNH MOMYJISLUUNA: YACIEHHOCTD, MIIOTHOCTh, BO3PACTHAsA U MOJIOBAs
CTPYKTYpa, POKIaeMOCTh, IPUPOCT, TEMIT POCTa, CMEPTHOCTH, MUTPAITHSI.

DKOJoruueckass CTpykTypa mnonyisanuu. OLeHka 4YHCICHHOCTH TMOIMYJISILNM.
Jnnamuka nonymanuu W €€ peryisiuus. bHOTMYeCKMH TOTEHLMAaN IOIYJISLHH.
MopenupoBanue AWHAMHUKUA MoONyasanuu. KpuBble pocTa YHCIECHHOCTH TMOMYJISIITUU.
Kpussbie BbIKHMBaHUS. Perynsius 4ucaeHHOCTH TOMYJISLUM: poJib (PAKTOPOB, 3aBUCAIIINX
1 HE 3aBUCAIINX OT IJIOTHOCTH. DKOJIOTHUECKUE CTpaTeruu BUAOB (r- 1 K-cTparerun).

[Tonsitue 06 sKoIOTMYECKON HUIIE BUAa. Mectoobutanne. MHOTOMepHas MOJIETb
skosnorndyeckon HumM Jxk.M. XarumHcoHa. Pa3sMepbl DSKOJIOTMYECKOWM  HUIIH.
[loTeHuanbHas U peaii30BaHHAS HUIIIH.

Bun kak cucrema nonyJisinuid. Apeasnbl BUAOB. BUIbl 1 UX KU3HEHHbBIE CTPATErUH.
DKOJIOTUYECKHUE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TOBEJICHUS W MUIPAIUK >KMBOTHBIX. bHOJIOrMYeCcKrHe WHBAa3UU
YY>KEPOIHBIX BUJIOB.

JemoHcTpaimu

[Toprper: .M. XarunHCOH.

Tabmuubl W cXeMbl:  «ODKOJOTHYECKUE  XapaKTEPUCTUKU  MOMYJISIIUN,
«IIpocTpaHcTBEHHAsE CTPYKTypa MONyJsiiun», «Bo3pacTHble mMUpamMuIbl MOMYJISIUNY,
«CKOpOCTh 3aCelIEHUs] MOBEPXHOCTU 3E€MJIM PA3TUYHBIMHU OpraHuzmMammu», «Monaeinb
skonorundeckort Humu Jx. M. XatunHncoHnay.

OO6opynoBaHue: repoapuu pacTeHUM, KOJUICKIIMH JKUBOTHBIX.

Jlaboparopnas pabora «IIpucnocoOneHus CeMsiH pacTeHUN K PaCCEICHUION.

Tema 9. Jkosorusi cood1eCTB. IKOJOrMYECKUE CUCTEMBI.

CooOmecTBa opranu3MoB. buoiieHo3 u ero cTpykrypa. CBsi3u MEXly OpraHu3MaMHu
B OMOLIEHO3E.

OxocucrteMa kak oTkpbiTas cucteMa (A.J[x. Tencnu). OyHKIIMOHANBHBIE OJIOKH
OpPraHU3MOB B HKOCHUCTEME: MPOJYIIEHThI, KOHCYMEHTHI, pPeAyIeHThl. Tpodudeckue
ypoBHU. Tpoduyeckue 1ienu u cetu. AGuoTryeckue 0JI0ku FKocucTeM. [1ouBbI U WIIBI
B 3KocucTemMax. KpyroBopot BENIecTB U MOTOK SHEPTUU B SKOCUCTEME.

OcHOBHBIE TOKa3aTeIM 3KOCUCTEMBbI. buomacca W HpoAyKUHs. DKOJIOTHMYECKHE
MAPaMUJIbl YUCces, OMOMACChl U SHEPTHUHU.

Junamuxka sxkocucmem. Kamacmpoguueckue nepecmpotiku. DPuykmyayuu.
HanpaBiieHHBbIE 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — Cykueccuu. llepBuuHbie U
BTOPUYHBIE CYKIIECCUU U UX NMPUYMHBL. AHTPONOIE€HHBIE BO3JICHCTBUS HA CYKIIECCHUMU.
KnumakcHoe cooOiiectBo. bruopa3zHoodpasue u moiaHoTa KpyroBopoTa BEIECTB — OCHOBA
YCTOMYHMBOCTH COOOIIECTB.

[IpupoaHbie 3KOCUCTEMBL. JKOCUCmEMbl 03€p U peK. IDKocucmemvl Mopeu U
oKeanos. IKocucmemvl MyHOp, 1eCO8, Cmeneu, nyCmbitb.
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AHTpPOIIOreHHbIE 3KOCUCTEMBI. Arposkocuctema. ArpoueHo3. Pazmuuna mexny
AHTPOTIOTEHHBIMU U TIPUPOTHBIMHA SKOCHCTEMAMH.

Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. ['opoackas ¢opa u
dayna. CunHanTtponm3zanus TOpOJCKOM ¢ayHbl. buomornueckoe u XO3sIMICTBEHHOE
3HAYEHHUE arpodKOCUCTEM U YPOOIKOCUCTEM.

3aKkoHOMEpHOCTH  (POPMUPOBAHMS OCHOBHBIX B3aUMOJCHCTBUN  OpPraHU3MOB
B DKOCHUCTEMax. Pojib Kackaono2o sghghexma u 8u008-30uhuxamopos (Kirouesvix 6U008)
8 yukyuonuposanuu sxocucmem. IlepeHOC SHEPrUM U BEIIECTB MEXAY CMEKHBIMU
DKOCUCTEMAaMHU. Y CTOMYMBOCTh OPraHU3MOB, IMOMYJSLUNA W DKOCUCTEM B YCJIOBUAX
€CTECTBEHHBIX U AHTPOIOT€HHBIX BO3JIECHCTBUM.

Mexanusmol 6030eticmeus 3a2pA3HEHUll PA3HLIX MUNO8 HA CYOOP2AHUZMEHHOM,
OpP2AHUSMEHHOM, NONYTAYUOHHOM U IKOCUCTNEMHOM YPOBHSX, OCHOBbI IKOJOSUYECKO20
HOPMUPOBAHUSL  AHMPONO2EHHO20  6030elicmaus.  MeToqonorus  MOHUTOpPUHTA
€CTECTBEHHBIX U AHTPONOTEHHBIX YKOCUCTEM.

JleMoHCcTpamu

[Toptpet: A.Jlx. Tencimu.

Tabmuier u cxembl: «CTpyKTypa OMOIEHO03a», « DKOCHCTEMA MMUPOKOJIUCTBEHHOT O
jgecay», «JKocHCTeMa XBOMHOro jeca», «DyHKIIMOHANBHBIE TPYNIbl OPraHU3MOB
B 3Kocuctemey, «KpyroBopot BemiecTB B a3kocucteMe», «llenu nutanus (macrOuiiHas,
JNETPUTHAS)», «IKOJOTHYECKas MHUpaMuia dYuCeI», «IKOJOTHYEecKas MHUpaMuia
ouoMaccel», «JKoJorMueckass mnupamuga osHeprum», «OOpa3zoBanue 00y0Tay,
«IlepBuunas cykueccusi», «BoccTaHoBieHHE Jjeca MOcie Toxkapay, «IKOCHCTeMa
o3epa», «ArporeHo3», «KpyroBopoT BeHmIECTB M NOTOK JHEPrUM B arpoLEHO3E,
«IIpumepsl ypbo3KOCHCTEM.

OO6opynoBanue: repOapuy pacTEHUM, KOJJICKIIMM HACEKOMBIX, 4y4ena MTUIl U
3Bepell, repOapuu KyJabTYPHBIX U JAUKOPACTYIIMX PACTEHUM, aKBapuyM Kak MOJEIb
HKOCUCTEMBL

IIpakmuueckas paboma «VI3yuenue u onucanue ypoo3KOCUCTEMBI.

Jlabopamopuas _paboma «W3ydenue paszHooOpazwsi MEJIKUX IMOYBEHHBIX
YJIEHUCTOHOTUX B Pa3HBIX IKOCUCTEMAX).

IKcKypcus « IKCKYpCHS B TUTIUYHBIA OUOTeo1IeH03 (B 1yOpaBy, OEpe3HsIK, eIbHUK,
Ha CyXOJOJIbHBIM WJIM MOMMEHHBIN JIYT, 03€PO, OOJIOTO)».

IKcKkypcusi « IKCKYpCHs B arpo3KOCUCTEMY (Ha MOJIE€ WK B TEIUIMYHOE XO35KCTBO)Y.

Tema 10. Buocdepa — rinodanbHasi IKocucTEMA

buocdpepa — oOmemnanerapuas oOonouka 3emMiu, TA€ CYIIECTBYET WU
CyLIECTBOBaja *MU3Hb. Pa3BuTue mnpeacraBieHuid o Ouocdepe B Tpyrax I. 3rocca.
VYuenue B.U. Bepnanackoro o 6uocdepe. O6nactu 6uochepst u e€ cocras. KuBoe
BEIIECTBO Ouochepsl U ero PyHKITUH.

3aKOHOMEpPHOCTH cyllecTBOBaHUs Ouocdepbl. OcoOeHHOCTH Ouochepsl Kak
rio0anpHOM dKocucTeMbl. JluHamMuyeckoe paBHOBecue B Ouocdepe. KpyroBopoTs
BEIIECTB U OWOreoXMMHUYeCKHe LHUKIbI (yriepoga, a3ora). PUTMUYHOCTH sIBIEHUMN
B Onocdepe.
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3onanpHOCTh OMoOcheprl. [lorsTe o 6moMe. OCHOBHBIC OMOMBI CYIIW: TYHAPA,
XBOMHBIE Jieca, CMEIIAaHHbIE U HIMPOKOJIUCTBEHHBIC Jieca, CTEMH, CaBaHHbI, MYyCTHIHHU,
TPOIIUYECKHE JIECA, BBICOKOTrOpbs. Kiumar, pacTUTENbHBIA U KUBOTHBIM MUpP OMOMOB
CYyLIN.

Crpykrypa ¥ (PyHKIUSI >KUBBIX CHUCTEM, OIIEHKAa MX PECYpCHOr0 MOTEHIHaa U
onochepHbIX QYHKITHIA.

JlemMoHCTpaimu

[Toprpersr: B.1. Bepnanckuii, 3. 3rocc.

Tabmuubsl u cxembl: «l'eochepsl 3emum», «KpyroBopoT a3zora B HPUPOIE»,
«Kpyroopor yrimepoma B npupoae», «KpyroBopor kuciaopoaa B HPUPOAE,
«KpyroBopot BozbI B ipupoae», «OCHOBHBbIE OMOMBI cyminy, «KnumaTudeckue mosica
3emm», «Tynapay, «Taitray, «CMmemanubii nec», «llUpokoNMCTBEHHBIN JEcy,
«Crenby, «CaBanHay, «IlycTbiHsay, « Tponudeckuii ecy.

Oo6opynoBanue: repOapuu pacTeHU pa3HbIX OMOMOB, KOJUIEKIIUH KUBOTHBIX.

Tema 11. YesnoBek u okpy:kaiouias cpeaa

DKOJIOTUYECKHE KPU3KCHl M WX MPUYUHBL. BosznelicTBrue denmoBeka Ha Oumocdepy.
3arpsi3HeHHe BO3YIIHOM cpefpl. OXpaHa Bo3ayxa. 3arpsi3HeHHe BOAHOM cpelbl. OxpaHa
BOAHBIX pecypcoB. Paspymenue nmousel. OXpaHa IOYBEHHBIX peCypcoB. M3meHeHwme
KJIMMara.

AHTpPONIOr€HHOE BO3/ECUCTBUE HAa PACTUTENbHBIA M JKUBOTHbIM Mup. OxpaHa
PacTUTENBHOIO U KUBOTHOI'0 MHpa. OCHOBHBIE MPUHLIUIIBI OXpaHbl Ipupoasl. KpacHsle
kHUru. Ocobo oxpansemsbie npupoansie Teppuropun (OOIIT). boranuyeckue canpl u
300JIOTHYECKHUE MapKH.

OCHOBHBIE TPHUHLMIBI YCTOWYHMBOI'O PA3BUTUS YEJIOBEYECTBA W IPUPOJBI.
PanmonanbHOE MPHUPOIONOIB30BAHUE M COXpaHEHHE OHUOJIOTMYECKOro pazHooOpa3us
3emumn. O0MIKE 3aKOHOMEPHOCTH TJIO0ATBHBIX AKOJOTHIECKUX KpU3ucoB. OCOOCHHOCTH
COBPEMEHHOI'0 KpU3HCa U €ro BEPOATHbBIE TTOCTECTBUS.

Pa3BuTne METO0B MOHUTOPUHIA Pa3BUTHs OINACHBIX TEXHOTE€HHBIX IPOLIECCOB.
CucmemHbvle UCCIe008aHUsL Nepexo0a K pecypcocoepezaroujeli U KOHKYPEeHmoCnocoOHol
oHepeemuxke.  bBuonocuueckoe  pasmoobpasue u  ouopecypcvl.  Hayuonanvuvie
uH@opMayuonHvle cucmemvl, obecneuusaiowue 00Cmyn K UH@Gopmayuy no coCmosIHuIO
omoenvhblx 6u008 u skocucmem. OcHoGbl dIKOpeaburumayuu IKocucmem u cnocobos
O0pbOLL ¢ bUONOBpedcOeHUsMU. PekoncmpyKkyus MoOpcKux u Ha3eMHbIX IKOCUCTEM.

JleMoHCTparmu

Tabmuupl U cxeMbl: «3arpsi3HeHne atMochepbl», «3arpsi3HeHHe Tuapochepb»,
«3arpsasHenue nouBb, «llapHukoBBI 3 dekT», «Ocodo oXpaHseMble MPUPOIHBIE
TeppUTOpUN», «MOJEeNn ynpaBisieMOro MUpay.

O6opynosanue: ¢otorpadun OXpaHsIeMbIX paCTEHUM U )KUBOTHBIX KpacHol KHUTH
Poccuiickoint @enepanmnu, KpacHON KHUTH perHOHA.
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INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS ITPOI'PAMMBbI
11O BUOJIOI'MX HA YPOBHE CPEJHEI'O OBLIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBiuBaeT TpeOOBAHUS K Pe3ysibTaTaM OCBOCHHSI 00 yJarOIIUMUCS
MporpaMM CpefHero oOImero oOpa3oBaHUs: JIMYHOCTHBIC, METANpeIMETHbIE W
MpeMETHBIE.

B cTpykType JIMYHOCTHBIX pE3yJIbTATOB OCBOEHHUSI MPOTrpaMMbl IO OUOJIOTHUU
BBIJICJICHBI  CJICYIONINE COCTABJISIONIME: OCO3HAHWE OOYJAIOIIUMHUCS POCCUHUCKON
IPXJAAHCKON HJIEHTUYHOCTH — TOTOBHOCTH K CaMOpPa3BUTHIO, CAMOCTOATEILHOCTH H
CaMOONPEICNICHUI0, HATMYME MOTHUBAIIMM K OOYYEHUIO OHMOJIOTMH, leJIeHANpaBIECHHOE
pa3BUTHE BHYTPEHHUX YOCXKICHWA JUYHOCTH HA OCHOBE KIFOYEBBIX IIEHHOCTEH H
UCTOPUYECKUX  TpaJuLMK  pa3BUTHUS ~ OMOJOTMYECKOrO0  3HAHUSA, TOTOBHOCTH
U CIIOCOOHOCTh 00YYarOIIMXCsl PYKOBOACTBOBATHCSI B CBOEH J1€ATEILHOCTH IIEHHOCTHO -
CMBICIIOBBIMH yCTaHOBKaMH, MPHUCYIIUMHA CHCTEME OHMOJIOrHYecKOro 00pa3oBaHMsI,
HaJIMYME TPABOCO3HAHUSI HKOJIOTHYECKON KYJIbTYpbI, CIIOCOOHOCTH CTaBUTH M€ U
CTPOUTH KM3HECHHbBIC IIAHBI.

JInyHOCTHBIE pe3yJbTAaThl OCBOEHHUS MPOTPpaMMbl IO OHOJOTHHM JTOCTUTAIOTCS
B  €AMHCTBEYYCOHOU U BOCIIATATEIIbHOM  JIESITENIbHOCTA B  COOTBETCTBUU

C TPaJWLIMOHHBIMU POCCUHUCKUMHU COLUUOKYJIbTYPHBIMH, HCTOPUYECKUMU U TYXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMU, NPHUHATHIMM B OOIIECTBE IMpaBUJIaMU W HOPMaMH
MOBEJCHUS M CHOCOOCTBYIOT —IIpOILlECCaM  CAMOIIO3HAHUSI, CAMOBOCIIUTAHHUS U
CaMOpPA3BUTHS, Pa3BUTHS BHYTPEHHEH MO3UIUM JTUYHOCTH, MATPUOTU3MA U YBAXKCHUS
K 3aKOHY W MPABOIOPSAJKY, YEJIOBEKY Tpyda U CTaplIEeMy IOKOJIEHUIO, B3aMMHOIO
YBOXKEHHS, OEpEKHOTO OTHOIICHHWS K KyJbTYpHOMY HACIEAWIO U TPAJIUIUIM
MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuiickon Deneparuu, Npupoe U OKPYKAKOIIEH Cpeze.

JIngHOCTHBIE pe3yJbTaThl OCBOCHUSI ydeOHOro mpeamera «buoaorusy AOIKHBI
OTpakaTh  TOTOBHOCTh M  CIOCOOHOCTh  OOYYaromuxcsi  PYKOBOJCTBOBATHCS
chOpMUPOBAaHHON BHYTPEHHEH TMO3UIMEH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAIUH, MO3UTUBHBIX BHYTPEHHUX YOEXKICHUHN, COOTBETCTBYIOUIUX TPATUIIUOHHBIM

LIEHHOCTSIM POCCUMCKOr0o OOIleCTBa, PACHIMPEHUE KU3HEHHOIO ONbITA U ONbITA
JIEATEIbHOCTH B TMPOLIECCE PEANM3ALMM OCHOBHBIX HAINPABJICHUW BOCIHUTATEIBHOM
JEATENBHOCTH, B TOM YUCJIE B YACTH:

1) rpaskIaHCKOro BOCIIATAHMS:

c(hOpMUPOBAHHOCTh TPAXKIAHCKOW MO3ULMM OOYYalOlIErocsi KaKk aKTHUBHOTO H
OTBETCTBEHHOI'0 YJIEHa POCCUICKOro 00IIECTBa;

OCO3HAHHUE CBOMX KOHCTUTYIIMOHHBIX MpaB M OOSI3aHHOCTEH, YBaXXEHHE 3aKOHA
Y MPaBOMOPSIIKA;

TOTOBHOCTh K COBMECTHON TBOPYECKOW IEATENHHOCTH MPU CO3JAHUU YUEeOHBIX
MIPOCKTOB, PEIICHUU YUY€OHBIX M MO3HABATENIbHBIX 33/1a4, BHIITOJHEHUU OHMOJIOTHYECKUX
JKCIIEPUMEHTOB;
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CIIOCOOHOCTh ONPENEISITh COOCTBEHHYIO MO3UIIMIO MO OTHOIICHUIO K SIBJICHUSM
COBPEMEHHOM KU3HU U OOBSICHATH €€;

YMEHHE YYUTHIBATH B CBOUX JEHCTBUAX HEOOXOAMMOCTh KOHCTPYKTHBHOIO
B3aMMOJICHCTBUS JIIOICM C pa3HBIMU YOSXKICHUSIMHU, KYJIbTYPHBIMH IIEHHOCTSIMU U
COLIMAJIbHBIM TTOJIOKEHUEM;

TOTOBHOCTh K COTPYAHHYECTBY B MPOIIECCE COBMECTHOI'O BBIMOJHEHUSI YYCOHBIX,
MO3HABATEIBHBIX U UCCIIEIOBATEIICKUX 3aJ1au, YBAKUTEJILHOIO OTHOIIEHUS K MHEHUIO
OIMOHEHTOB MPU 0O0CYX ACHUHN CIIOPHBIX BOITPOCOB OMOJIOTMUECKOTO COACPIKAHMUS;

FOTOBHOCTb K TYMAHUTAPHOW U BOJIOHTEPCKOU JAEATENBHOCTH;

2) IATPUOTHYECKOT0 BOCTIUTAHUSI:

c(hOpPMHUPOBAHHOCTh POCCHICKON TPAXKTAHCKOM WIEHTUYHOCTH, MAaTPHUOTHU3MA,
YBOXEHHsI K CBOEMY HapOAy, YyBCTBAa OTBETCTBEHHOCTH Iepen PommuHon, ropmoctu
3a CBOM KpaM, CcBOWO PoanHy, CBOM A3BIK M KyJIbTYPY, IIPOLIIOE M HACTOSLIEE
MHOTI'OHAIIMOHAIBHOr0 Hapoaa Poccuu;

LEHHOCTHOE OTHOILIEHHE K IPUPOJHOMY HACIEAUIO W TAaMITHUKAM IPUPOJBI,
NOCTHKEHUAM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;

CIIOCOOHOCTH OLICHMBAThH BKJIAJ] POCCHUICKHUX YYEHBIX B CTAHOBIIEHWE U Pa3BUTHE
OMOJIOTMY, TIOHUMaHUsl 3HAUE€HUsl OMOJIOTMM B MO3HAHUU 3aKOHOB MPUPOABI, B KU3HU
4esioBeKa U COBPEMEHHOI' 0 O0IIECTBA;

uaeliHasg yOeXIEHHOCTh, TOTOBHOCTh K CHyXEHUI0O M 3amurte OtedecTsa,
OTBETCTBEHHOCTH 32 €ro Cyas0y;

3) AyXOBHO-HPABCTBEHHOT 0 BOCTIMTAHMS :
OCO3HaHUEe JIIYXOBHBIX LIEHHOCTEN POCCHICKOrO Hapoa;
c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STHUECKOTO IIOBEICHMS;
CIIOCOOHOCTh ~ OIICHWBATh CHUTYallMI0O W TNPUHUMATh OCO3HAHHBIE peIIeHUs,
OPUEHTHUPYACh Ha MOPAJTbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;
OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOEHUE YCTOMYHUBOTO OYIYIIEro;
OTBETCTBEHHOE OTHOIIEHHE K CBOUM POAUTENSIM, CO3/IaHUI0 CEMbHM Ha OCHOBE
OCO3HAHHOTO TPUHSATUS LEHHOCTEW CEMEWHOMN >KU3HU B COOTBETCTBUH C TPATULUAMU
HapoaoB Poccuu;

4) ICTETHYIECCKOI'o BOCIIMTaAHUA

IOCTCTUYCCKOC OTHOIICHHUC K MHDPY, BKIIOYasA I3CTCTHKY 6LITa, HAyYHOI'O H
TCXHUYCCKOI'O TBOPUCCTBA, CIIOPTA, Tpydad, O6HIGCTB€HHI>IX OTHOHIGHI/If/'I;

IIOHUMAaHHC JOMOIMOHAJIBHOI'O BO3I[€ﬁCTBPI§I JKUBOU IIpupoabsl H e OCHHOCTH,

T'OTOBHOCTB K CAMOBBIPAKCHUIO B PA3HBIX BUJaX HCKYCCTBA, CTPCMJICHHUC IIPOABIIATH
KadycCTBa TBOp‘-IGCKOﬁ JIMIYHOCTH,

5) ¢pu3uueckoro BocnuTaHusi, GOpMUPOBAHUA KYJIbTYPbI 310POBbSI U
IMOLMOHATBHOI0 0JIAT OMOJIYYHSI:

MOHUMAHHUE W peaju3aiusl 3J0pOBOr0 M 0e30MacHoro obpasza >KU3HU (370pOBOE
MUTaHUE, COOIOACHNE TUTHEHUYECKUX TMPaBUI U HOPM, COATaHCHPOBAHHBIN PEXKUM
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3aHATUHN U OTHAbIXa, PETyJsipHas Qu3nvecKas akTUBHOCTh), OEpPEKHOT0, OTBETCTBEHHOT'O
U KOMIIETEHTHOIO OTHOIIEHHS K COOCTBEHHOMY (U3MUECKOMY M ICUXUYECKOMY
3JI0POBBIO;

NOHMMAaHUE LEHHOCTU MPaBUJ MHIUBUAYAJIHHOIO U KOJUIEKTUBHOIO 0€30IaCHOI0
MOBEICHMS B CUTYaLUsIX, YTPOKAIOIINUX 3JOPOBbIO U KU3HU JIIOJCH;

OCO3HAHHME TMOCIEACTBUM M HENpPUATHS BPEIHBIX MPUBbIYEK (YMOTpeOIeHUs
QJIKOT0JIs1, HAPKOTUKOB, KYpPEHHUS);

6) TPyA0BOro BOCIIATAHMSA:

TOTOBHOCTH K TPY/AY, OCO3HAHUE IIEHHOCTU MAacTepCTBa, TPYAOJ00HUE;

TOTOBHOCTb K AaKTUBHOM JICSITCJIIBHOCTH TEXHOJIOTMYECKOM M  COIMaJIbHOU
HaIpaBJICHHOCTHU, CHOCOOHOCTh WHHUIIMUPOBATH, IUIAHUPOBATH U CaAMOCTOSITEIHHO
BBIIOJIHATH TAKYIO AEATEIBHOCTD;

WHTEpPEC K pasnudHbiM cdepaMm TpodecCHOHATBHON eATeTLHOCTH, YMCHHE
COBEpIIIaTh OCO3HAHHBIM BHIOOp Oyayiiei mpodeccuu U peaanu3oBbIBaTh COOCTBEHHBIC
’KA3HCHHBIC IJIaHBI;

TOTOBHOCTh U CITOCOOHOCTHh K 00OpPa30BaHUIO U caM000pa30BaHUIO Ha MPOTIKECHUU
BCEH KHU3HU,

7) 3K0JIOrM4eCKOro BOCIIUTAHUS :

AKOJIOTHYECKH 1EeJIECO00Pa3HOE OTHOIICHHE K MPUPOAEC KaK HCTOYHUKY >KU3HU
Ha 3emJle, OCHOBE €€ CYIIECTBOBAHUS,

MOBBLIIICHUE  YPOBHS  DKOJOTMYECKOW  KYJIbTYphl: IPUOOpPETEHHE  OIbITa
IJIAHUPOBAHUS TOCTYIIKOB M OLIEHKM MX BO3MOYKHBIX MOCJHEACTBUU ISl OKPYXKAIOLIEH
Cpenbl;

OCO3HAHUE TJIO0AIBHOTO XapaKTepa dKOJIOTHYECKUX MPoOJIeM U IMyTel UX PEIICHUS;

CIIOCOOHOCTh MCITOJIb30BaTh MpUOOpEeTaeMble MPU W3YYCHHH OUOJIOTUM 3HAHUS U

YMEHUS MPU PEIICHUN MPOOJIeM, CBI3aHHBIX C pallUOHAIBHBIM MPUPOAOIIOIHE30BaHUEM
(coOmroieHre TIPaBWJI TIOBENICHWST B TPUPOJE, HAMPABICHHBIX HAa COXpaHEHUE
paBHOBECHS B 9KOCUCTEMAaX, OXpaHy BUAOB, SKOCHUCTEM, Orochepsl);

AKTUBHOE HEIPUATUE HAEWCTBUM, MPUHOCAIIMX BPEH OKPYKAOUIEH NPUPOIHOU
cpele, yMEHHE IMPOrHO3UPOBATh HEOIArONPUATHBIE SKOJOTMYECKHE TOCIEACTBUS
MPEANPUHUMAEMBIX JEHCTBUM U IPEIOTBpALIaTh UX;

HAJIMYKUE PA3ZBUTOTO 3KOJIOTMYECKOTO MBIIUICHUS, JKOJOTMYECKOW KYIBTYPBHI,
OIbITa JEATEILHOCTH 3KOJIOTMYECKOM HAINPaBICHHOCTH, YMEHUS PYKOBOICTBOBATHCS
MMH B TO3HABaTEIbHON, KOMMYHUKATUBHON W COLMAIBHOW MPAKTHUKE, TOTOBHOCTH K
YYaCTHIO B MPAKTHYECKOU AEATEIbHOCTH IKOJIOTMYECKOM HAMPABIECHHOCTH;

8) HEeHHOCTH HAYYHOI O TIO3HAHMS:
c(hOpMUPOBAHHOCTh MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTUSI HAYKM W OOIIECTBEHHOW MPAKTUKU, OCHOBAaHHOTO Ha AHAJIOre KYJILTYD,
CIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTa B MOJIUKYILTYPHOM MHPE;
COBEPIICHCTBOBAHUE SI3BIKOBOM M YHUTATEIbCKOW KYJIBTYpbl KaK CpeICTBa
B3aUMOJICHCTBUSI MEXY JIIOJbMU U MO3HAHUS MUPA;
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MOHMMAaHHUE crienu(UKH OMOJIOTMH KaK HAyKH, 0CO3HAHUA €€ posii B GOPMUPOBAHUHU
pallMOHATILHOTO  HAYYHOTO  MBIIUIEHUSA, CO3JaHUM LIEJIOCTHOrO  IPEICTaBICHUS
00 OKpYXalollleM MHpE KaKk O €IMHCTBE MPUPOJbI, YEJIOBEKa U OOLIECTBA, B MO3HAHUU
INPUPOJHBIX 3aKOHOMEPHOCTEM W pelmeHud MpoOJeM COXpaHEHUs MPUPOTHOTO
paBHOBECHSI;

yOeXKJIEHHOCTh B 3HAYMMOCTH OHOJOTHMM JUIi COBPEMEHHON LMBUIM3ALUU:
obecrieueHUsT HOBOTO YPOBHS Pa3BUTHUS MEAMIMHBI, CO3/aHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CIIOCOOHBIX peniaTh PecypcHbIe MPOOJEMbl Pa3BUTHS YEJIOBEUECTBA,
MOKMCKa MyTell BbIXOJAa M3 TIOOAJIBHBIX JKOJIOIMYECKMX NpolieM u olecreyeHus
nepexosia K YCTOMYMBOMY DPA3BUTHIO, PALMOHAIBHOMY HCIOJB30BAHUIO MPUPOAHBIX
pecypcoB U (OPMHUPOBAHUIO HOBBIX CTAHIaPTOB JKU3HU;

3aMHTEPECOBAHHOCTh B MOJYyYEHUH OMOJOTMYECKUX 3HAHWUU B LEJSX MOBBIIIECHUS
o0miell KyJIbTyphl, €CTECTBEHHO-HAy4YHOW TpPAaMOTHOCTH, KaK COCTaBHOM YacTH
(GYHKIIMOHAIBHOM TPaMOTHOCTH  OOy4aromuxcs, (QOpMUPYEMOM TMpH HU3Y4YECHUU
OroJI0TrHNN;

NOHMMAaHUE CYIIHOCTH METOAOB II03HAHUSA, HCIIOJIB3YEMBIX B €CTECTBEHHBIX
HayKaxX, CIIOCOOHOCTH MCII0JIb30BaTh MOJIy4aeMble 3HAHUS Ul aHAIU3a U OOBSICHEHUS
SBJICHUI OKPY>KAIOIEro MHpa M MPOUCXOASIIMX B HEM M3MEHEHUH, YMEHUE JAeNaTh
O00OCHOBaHHBIE 3aKJIIOUEHHS Ha OCHOBE HAy4YHBIX (PAKTOB M HMMEIOLIMXCS JaHHBIX
C LIEJIbIO MOJYYEHUSI JOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITENILHO UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS JJIsl pEIICHUs
po0JieM B peajibHbIX KU3HEHHBIX CUTYaUsX;

OCO3HAHHME LEHHOCTH HAy4YHOH JeATENbHOCTH, TOTOBHOCTh OCYHIECTBIISTh
IIPOEKTHYIO U UCCIIEN0BATENBCKYIO AESITENBHOCT HHINBUIYAIHO U B TPYIIIE;

TOTOBHOCTh U CITOCOOHOCTh K HEMPEPHIBHOMY 00pa30BaHUIO U CaMOOOPa30BaHMUIO,
K aKTUBHOMY MOJIY4Y€HHUIO HOBBIX 3HaHUH 1O OMOJIOTUU B COOTBETCTBUU C KU3HEHHBIMU
MOTPEOHOCTSAMU.

METAIIPEIMETHBIE PE3YJIBTATbBI

MertanpeaMmeTHble pe3yibTaThl OCBOEHUS ydeOHoro mnpenMera «buomorus»
BKJIIOYAIOT:  3HA4UMble Ui (OpMHUpPOBaHHS  MHUPOBO33PEHUS  OOy4arOLIUXCS
MEXIUCUUIUIMHAPHBIE (MEXIpPEIMETHbIE) OOIEHAyYHblE TOHATHS, OTpaXkarollue
LIEJIOCTHOCTh HAyYHOU KapTHUHBI MUpa U clienu(UKY METO/I0B IIO3HAHMSI, UCTIOJIb3YEMBIX
B €CTECTBEHHBIX HayKax (BELIECTBO, YHEPIUsl, SBJIECHUE, MPOLIECC, CUCTEMA, HAyYHBIN
(dakT, MNpPUHLHWI, TUNOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHUsS, HCCIEIOBAHUE,
HaO0JII0/ICHNE, U3MEPEHUE, IKCIIEPUMEHT U IPYTHE); YHUBEPCAIbHbBIE yUeOHbIE TEUCTBUS

(O03HaBaTeNbHEIE, KOMMYHHUKATHBHBIC, PETYJIATUBHEIC), o0ecreynBaronme
dopmupoBanue (OYHKIMOHATHLHOW TI'PaMOTHOCTH W  COIMAIBLHOW  KOMIICTCHIIUN
00 yJaromuxcs; CITIOCOOHOCTH o0 ydJarommuxcs HCIIOJIh30BaTh OCBOCHHBIC

MEXKIUCIUIUIMHAPHBIC, MHPOBO33PEHUYCCKHE 3HAHMS W YHUBEPCAIbHBIC Yy4eOHBIC
JIEVUCTBUA B MMO3HABATEIILHOW M COLIMAJIBHOW MPAKTHUKE.
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B pesynbpTare m3ydeHus OHONOTMM Ha YpPOBHE CpEAHEro oOIiero odpa3oBaHUs
y oOyuaronierocsi Oyayr chopMupoBaHbl MO3HABATEIILHBIC YHUBEpPCAJIbHBbIC YYCOHBIC
JENUCTBUS, KOMMYHUKATUBHBIC YHHUBEpCAJIbHBbIC YyueOHBbIC JIEUCTBUS, PETYISITUBHBIC
YHHUBEPCAIbHBIC YUeOHBIC ICHCTBHSI, COBMECTHAS JICATCITLHOCTD.

Ilo3HaBaTebHbIE YHUBEPCAJbHbIE Y4eOHbIE IeiCTBHS
ba3oBble j1ornueckue 1efcTBus:

CaMOCTOSITEIbHO (POPMYIMPOBATh U AKTyaTu3UPOBaTh MPOOJIEMY, pacCMaTPUBATh
€€ BCECTOPOHHE;

UCII0JIb30BaTh MPU OCBOCHHUM 3HAHWM MPUEMBI JIOTHUECKOTO MBIIIJICHUS (aHaIn3a,
CUHTE3a, CpaBHEHUSI, Ki1accu(uKaIum, 0000IIeHNUs ), pACKPHIBATH CMBICIT OMOJIOTUYECKUX
NOHATUH (BBIACNATh WX XapaKTepHble MPHU3HAKH, YCTAHABJIMBATH CBSI3U C JIPYTUMU
MOHSATUSAMH);

ONPEIENATh LENIN IEITENbHOCTH, 3a/1aBasi MapaMeTPbl U KPUTEPUU UX JTOCTUKEHUS,
COOTHOCHUTD PE3YyJIbTATHI AEATETLHOCTU C TOCTABICHHBIMU LESIMU;

UCIIOJIb30BaTh OUOJIOITMUECKUE MOHATUS 7151 0ObsICHEHUS (DAaKTOB U SIBICHUM dKUBOMN
MIPUPO/IBI,

CTPOUTH JIOTUYECKUE PACCYKICHUs (MHIAYKTUBHBIC, N€TYKTUBHBIC, [0 aHAJIOTHH),
BBISIBIIATH 3aKOHOMEPHOCTH U MPOTUBOPEUUS B PACCMATPUBAEMBIX SIBJICHUSIX,
(GbopMyIHpOBaTH BHIBOBI U 3AKITIOUCHHUS;

MPUMEHSATh CXEMHO-MOJIEIbHBIE CpPEJCTBA JUIsl MPEIACTABICHUS CYIIECTBEHHBIX
CBSI3€M U OTHOIIECHUHN B M3y4aeMbIX OMOJOTUYECKHX OOBEKTaX, a TAaKKe MPOTUBOPECUUI
pPa3HOro poja, BHISIBIICHHBIX B PA3JIMUHBIX MH(OOPMAIIMOHHBIX UCTOYHUKAX;

pa3pabarpiBaTh IJIaH peEHIeHUST NpoOJeMbl C YYETOM aHalv3a HMEIOIINXCS
MaTepUaIbHBIX U HEMaTepUaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JIESITEIbHOCTb, OLICHUBATh COOTBETCTBUE pE3YyJbTATOB
1EJISIM, OIEHUBATh PUCKH TOCIEICTBUM NESITEIHHOCTH;

KOOPAMHUPOBATHh U BBIMIOMHATH Pa0OTy B YCIOBUSX PEaIbHOTO, BUPTYAJILHOTO U
KOMOMHHPOBAHHOI'O B3aUMO/ICUCTBHUS;

pa3BUBaATh KPEATHBHOE MBIIICHUE TIPHA PEIICHUH KU3HEHHBIX ITPOOIIEM.

Bba3oBble ucciienoBareanLcKue 1eicTBUS.

BJIQJICTh HaBBIKAMHU Y4YEOHO-HICCIICIOBATEILCKON W TMPOCKTHOM JCSATEIBHOCTH,
HaBbIKaMHM pa3pelieHus mpobieM, CioCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY
MOMCKY METOJOB PEIICHUS MPaKTUUYECKUX 3a7ad, MPUMEHEHUIO Pa3IUYHbIX METO0B
MTO3HAHUS;

WCMOJIb30BATh PA3JIMYHBIE BUJIbI IESITEILHOCTH T10 MOJTYYEHUIO HOBOI'O 3HAHUS, €r0
HMHTEPIpPETAIMH, IPEOOPA30BAHUIO U MPUMEHEHHUIO B YU€OHBIX CUTYalMIX, B TOM YHCIIE
MIPU CO3JaHUU YYEOHBIX U COIIUATILHBIX POEKTOB,;

dbopMUpOBaTh HAy4YHBIM THI MBIIUICHUS, BJIAJETh HAYYHOH TEPMUHOJIOTHEH,
KJIFOUEBBIMU MOHATUSMHU U METOJIAMU;

CTaBUTH U GOPMYIHPOBATH COOCTBEHHBIE 33/1a4W B 00pa30BaTENbLHOM e TEIbHOCTH
Y KU3HEHHBIX CUTYalUsIX;
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BBISIBJIATh IPUYMHHO-CJICICTBEHHBIC CBSI3U U aKTYyaJU3UPOBATH 3a/1a4y, BbIJIBUTATh
TUINOTE3Y €€ PEHIeHUs, HAaXOAUTh apryMEHTHI JUIsl JOKa3aTeIbCTBA CBOMX YTBEPKICHHUM,
3aJlaBaTh NapaMeTPhbl U KPUTEPUU PEIICHUS;

aQHAJIM3UPOBATh TOJYYEHHBIE B XOJI€ PELICHUS 3a/1aud PE3YJIbTaThl, KPUTHUUECKU
OLICHUBATh MX JJOCTOBEPHOCTh, TPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHSIX;

JaBaTh OIIEHKY HOBBIM CUTYaIlMsIM, OIIEHUBATh MPUOOPETEHHBIN OIBIT;

OCYIIECTBIISITH II€JICHANIPaBICHHBIN MOUCK MTEPEHOCA CPEICTB U CITOCOOOB JIEHCTBUS
B MPO(eCCUOHATILHYIO CPENY;

yMETh TEPEHOCUTh 3HAHUS B TI03HABATEJIbHYIO W TPAKTUYECKYH0 OO0JacTu
KU3HENESITEIIbHOCTH;

yYMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MMPEIMETHBIX 001acTel;

BBIJIBUTaTh HOBBIE UJIEU, MPEJJIaraTbh OPUTrHHAIBHBIE TOAXOAbI U PEUICHUS, CTABUTH
npo0JIeMbl U 33J1a4H, IOMYCKAIOIIKEe albTePHATUBHBIC PEIICHMUS.

Pabora ¢ unpopmanmeit:

OPHEHTHUPOBATHCS B pa3IMYHBIX MCTOUYHHMKAX HH(OpManuu (TEKCTE Y4eOHOro
ocoOusl, HAyYHO-TIONMYJIIPHOM JInTepaType, OMOTOTHYECKUX CIOBAPSIX U CIPABOYHUKAX,
KOMITBIOTEpHBIX 0a3ax JaHHbIX, B HHTepHeTe), aHaIM3upoBaTh HHQOpPMAIUIO
pa3MYHbBIX BUJIOB U (POPM IPECTaBICHUS, KPUTUUECKU OLIEHUBATh €€ JOCTOBEPHOCTh U
HEIIPOTUBOPEYUBOCTb;

(opMynHpoBaTh 3aPOCHl U MPUMEHSATH Pa3IMUHbIE METO/bI IIPU OUCKE U 0TOOpE
ouosornueckoit nHpopmanuu, HeoOOXOUMOM /1JIs BBIMOJHEHUS YU€OHbBIX 3a]1a4;

npuoOpeTaTb  ONBIT  HCMONb30BAHHUS  MH(POPMALKUOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUI, COBEPIIEHCTBOBATh KYJIbTYPY AaKTHBHOI'O WCIIOJb30BAaHUS Pa3IMYHBIX
ITOMCKOBBIX CUCTEM;

CaMOCTOSITETILHO BbIOMPATh ONTUMAJIbHYIO (POPMY MpeaCcTaBIECHUS OMOIOTrMYECKOM
uHdopmalu (CXeMbl, rpapuKu, TUarpaMMbl, TAOJIULbI, PUCYHKH U APYTOE);

HCIIO0JIb30BaTh HAYYHBIN SA3BIK B KQUECTBE CPEJICTBA MPU pabOTe ¢ OMOIOTHYECKON
uH(pOpMaIMeil: MPUMEHATh XUMUYECKHE, (DU3MUecKhe M MaTeMaTHUYeCKHe 3HAaKU U
CUMBOJIbI, pOpMYyIibl, aOOpeBUATYpPyY, HOMEHKIIATYPY, UCIIOJIb30BaTh U MPeoOpa30BbIBATH
3HAKOBO-CHMBOJIMYECKUE CPEICTBA HATJISAHOCTH;

BJIaJIETh HaBBIKAMHU pACHO3HABAHUS U 3alUTHl WHMOpMaIy, UHHOPMAIIMOHHOM
0€30MMacHOCTH JIUYHOCTH.

KoMMyHuKaTHBHBIE YHHBEpPCAJbHbIC Y4eOHbIC TeHCTBUS

Oo0menne:

OCYIIECTBIIATh KOMMYHHUKAIIMU BO BceX cdepax >KU3HM, aKTUBHO YYacCTBOBATh
B JHMAJIOre WU JUCKYCCHUM IO CYIIECTBY OOCYKJIaeMoill TeMbl (yMEHUE 3aJ1aBaTh
BOMPOCHI, BBICKA3bIBATh CYXKJICHUSI OTHOCUTEIILHO BBHITIONHEHUS MpeJiaracMou 3aJ1auu,
YUUTHIBATh MHTEPECHl U COTIACOBAaHHOCTH TMO3UIIMN JIPYTUX YYAaCTHUKOB JHAJIOra WU
JIUCKYCCHH);
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pacmo3HaBaTh  HeBepOaJIbHBIE CpEACTBA OOIICHWS, TIOHMMAaTh 3HAYCHUE
COLMAJIbHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUS KOH(MIMKTHBIX CUTyallud, yMETh
CMSTYaTh KOH(JIMKTHI M BECTU MIEPETOBOPHI;

BIAJETh pPAa3IUYHBIMM CIOcO0aMU OOLIEHUS W B3aUMOJCIHCTBUS, NOHUMATH
HaAMEpPEHUsl JPYTHX IOJCH, MPOSIBIATH YBAXHUTEIHHOE OTHOIICHHE K COOECETHHKY H
B KOPPEKTHOU popme GopMyIrpoBaTh CBOM BO3PAKEHUS;

Pa3BEPHYTO U JIOTMYHO M3JIaraTh CBOIO TOYKY 3PEHUS C HCTIONb30BAHUEM SI3BIKOBBIX
CPEICTB.

CoBMecTHAS 1eATEJIbHOCTD:

MOHUMATh U UCIIOIh30BaTh MPEUMYIIECTBA KOMaHIHON U WHWBUIYaIbHON paOOThI
IIPU PEIICHUU OMOJIOTMYECKOMN MPo0sIeMbl, 000CHOBBIBATH HEOOXOAMMOCTh MPUMEHEHUS
IpyNIoBbIX (OPM B3aMMOACHCTBUS MPU PEIICHUH YI4eOHOM 3a1auu;

BBIOMPATh TEMATUKY U METOJIbI COBMECTHBIX JICUCTBUI ¢ YUETOM OOIIIUX HHTEPECOB
1 BO3MOKHOCTEM Ka)KJI0ro 4jieHa KOJUICKTHUBA,

MIPUHUMATH LI€JIM COBMECTHOM JIESITEIbHOCTU, OPTaHU30BbIBATh U KOOPAMHUPOBATH
JIEUCTBUA 10 €€ JOCTUXKEHHIO: COCTABIISITh TUIAH JIEHCTBUM, PACTIPEEIISITh POJIU C YUETOM
MHEHHUH y4aCTHUKOB, 00CYXKJIaTh pe3yJbTaThl COBMECTHOM pabOTHI;

OIICHMBATh KAue€CTBO CBOETO BKJIaJa M KaXJOT0 yYaCTHHUKA KOMaHJbl B OOIIUIMA
pE3yIbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

npeajaraTb  HOBBIE MPOEKTHI, OLEHWUBATh MAEH C TO3UIMHA HOBHU3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBIATh MO3UTUBHOE CTPATETHYECKOE MOBEJACHUE B PA3JIMYHBIX CUTYaIUAX,
MPOSIBJISITH TBOPUYECTBO U BOOOPAKEHUE, OBITh MHUIIUATUBHBIM.

PeryasiTuBHbIe YHUBepPCAJIbHbIE Y4eOHbIE eHCTBUSA

Camoopranusanus:

WCITOJIb30BaTh OMOJIOTUYECKHE 3HAHUS JJIA BBISIBICHHS MPOOJTEM U UX PEIICHUS
B KU3HECHHBIX M YICOHBIX CUTYAITUSX;

BBIOMpATh Ha OCHOBE OMOJIOTMUECKUX 3HAHWUM IIEJIEBBIE U CMBICIIOBbIE YCTAHOBKHU
B CBOMX JICMCTBHSX U MOCTYIKaX MO OTHOIIEHHUIO K KMUBOM MPUPOJIE, CBOEMY 3JI0POBBIO
Y 37I0pPOBbIO OKPYKAIOIINX;

CaMOCTOATEIBHO  OCYIIECTBJISATh MO3HABATEIbHYIO JEATEIbHOCTh, BBISBISITH
mpoOJIeMbl, CTaBUTh U (HOPMYIHPOBATH COOCTBEHHBIE 3aJaud B 0O0pa3oBaTebHOU
JIEATENBHOCTH U )KU3HEHHBIX CUTYaLUSX;

CaMOCTOSITEJIbHO COCTaBJIATh IJIAH PEIICHUS MPOOJIeMbl ¢ YYETOM HMEIOIIUXCS
pPECYpCOB, COOCTBEHHBIX BO3MOKHOCTEH U MIPEATIOUTCHHIA;

JIaBaTh OLICHKY HOBBIM CUTYaIIUsIM;

pacuIupsTh paMKH y4eOHOTo IpeMeTa Ha OCHOBE JIMYHBIX MPENOYTCHUIM;

JenaTh OCO3HAHHBIM BBIOOP, apryMEHTHUPOBAaTh €ro, OpaTh OTBETCTBEHHOCTH
3a pEIICHUE;
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OLICHMBATh MPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (POPMHUPOBAHUIO M MPOSIBICHUIO MIMPOKON 3PYAHMIIMH B Pa3HBIX
00JacTsIX 3HAHMM, TMOCTOSHHO IOBBIIIATH CBOM 0OOpa30BaTENIbHBIA W KYJIbTYpPHBIN
YPOBEHB.

CaMOKOHTPOJIb:

JaBaTh OIIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTHUBBI B JI€SITEIBHOCT,
OLICHMBAaTh COOTBETCTBUE PE3YJIHTATOB LIEJISIM;

BJIaJICTh HaBBIKAMH TO3HABATEIBHONW PEICKCUM KaK OCO3HAHHS COBEPIIAEMBIX
JNEUCTBUI U MBICIIUTEIIbHBIX MPOIECCOB, UX PE3yJIbTaTOB U OCHOBAaHMM, MCIIOIb30BAThH
puéMbI pedIeKCUU I OIEHKH CUTYAIlMH, BEIOOpPA BEPHOTO PEIICHHUS;

YMETh OIEHUBATh PUCKH M CBOEBPEMEHHO MPUHUMATh PEIICHUS M0 UX CHUKECHHUIO;

PUHUMATh MOTUBBI U aPrYMEHTHI IPYTUX MPU aHATIU3€ PE3yJIbTATOB JIEATEIbHOCTH;

IIpunsiTue ceds1 U APyrux:
MPUHUMATH Ce0s1, MOHUMAasi CBOM HEJIOCTATKU M IOCTOMHCTBA,;
MIPUHUMATh MOTUBBI U aPTYMEHTHI JIPYTUX MPU aHATIN3€ PE3YJIbTATOB ACSITEIbHOCTH;
MPU3HABATh CBOE MPABO M MPABO JAPYTHUX HA OIMTUOKH;
pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C TTO3UIIMHU APYTrOro YeI0BeKa.

INPEAMETHBIE PE3YJIbTATBI

[IpenmeTHbBIC PE3yIbTATHI OCBOCHHS COMIEPKaHUs yueOHOro npeamera «buonorus»
Ha yriayOJIEHHOM YpPOBHE OpPUEHTHPOBAaHBI Ha olecreueHue NpodUILHOr0 OO0ydeHUs
oOyuaromumxcsi Ouonoruu. OHU BKITIOYAIOT: cHelUUYecKue ajisi OWOJIOTMH Hay4dHbIE
3HaHMS, YMEHHS U CHOCOOBI JEUCTBHII 1O OCBOCHHMIO, HHTEpIPETAllMN U
peoOpa3o0BaHUIO0 3HAHWUM, BUIBI JCSITEIHHOCTH IO TMOJTYYCHHIO HOBBIX 3HAHUN M HMX
MPUMEHEHUIO B PAa3IMYHBIX YU4EOHBIX, & TaKK€ B pPEAJbHBIX JKU3HCHHBIX CHUTYAIIHSIX.
[IpenMeTHBIC Pe3yabTaThI MPEACTABICHBI 110 TOAaM U3YYCHHUS.

[IpenmeTHbIE pe3ynbTaThl OCBOCHUS yueOHoro npeamera «buonorus» B 10 kiaacce
JOJDKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTH 3HAHHUI O MECTE M POJU OMOJIOTUU B CHUCTEME €CTECTBEHHBIX
HayK, B (p)OPMUPOBAHUM E€CTECTBEHHO-HAYYHOW KapTUHBI MUpPA, B MO3HAHWU 3aKOHOB
OPUPOABl M PEUIEHUH NPOOJEM palrOHAIBHOIO IPUPOJIONOJIB30BaHUS, O BKIAJE
POCCHICKUX U 3apyOeKHBIX YUEHBIX B pa3BUTHE OMOJIOTUH;

BIAJICHUE  CHUCTEMOW  OMOJOrMYECKMX  3HAHMH,  KOTOpas  BKJIIOYAET:
OCHOBOIIOJIararoIixe OMOJIOrNYECKUEe TEPMUHBI U MOHATHS (KU3Hb, KJIETKA, OPraHU3M,
MeTaboJIn3M, TOMEOCTa3, CAaMOPETYJISIUs, CaMOBOCIIPOM3BECHUE, HACIEICTBEHHOCTb,
W3MEHYMBOCTb, POCT M pa3BUTUE), OHOJOTMUECKHME Teopuu (KJIETOYHAs Teopus
T. IlIBanna, M. Ilneitnena, P. BupxoBa, XpomMocomMHas TEOpHsl HACIEACTBEHHOCTH
T. Moprana), yuenusa (H.W. BaBuioBa — 0 nieHTpax MHOrooOpasusi ¥ MpOUCXOXKICHUS
KYJbTYPHBIX pPAacTEHUM), 3aKOHBI (€AUHOOOpa3usi MOTOMKOB TIEPBOTO TOKOJIEHUS,
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paclICIUICHUsl, YUCTOTBl TaMeT, HE3aBUCHUMOro HacienoBanus [. Mengens,
TOMOJIOTHUECKHUX PsIIOB B HacjenacTBeHHoM n3aMenunBoctd H.M. BaBunosa), mpuHIIHIIBI
(KOMIIJIEMEHTApPHOCTH );

BJIQJICHUE OCHOBHBIMM  METOJIaMH HAYYHOTO TIO3HAHUS,  HCIOJIb3YEeMbIX
B OWOJOTMYECKUX HCCIICIOBAHUSAX KUBBIX OOBEKTOB (OMHUCaHUE, U3MEpPEHUeE,
Ha0II0/IeHNE, DKCIIEPUMEHT);

YMEHUE BBIACIATh CYIIECTBEHHBIC MPU3HAKU: BHUPYCOB, KJIETOK MPOKAPUOT U
AYKapUOT, OJHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OPraHU3MOB, B TOM YHCJIE OaKTepHil,
rpu0oB, pacTeHUM, KUBOTHBIX MU 4YEJIOBEKAa, CTPOCHHUS OPraHOB U CHUCTEM OPraHoOB
pacTeHui, >KUBOTHBIX, YEJIOBEKA, IPOIECCOB KU3HEACATCILHOCTH, MPOTEKAOIINX
B OpraHu3Max PacTeHHUH, )KMBOTHBIX W 4YeJIOBEKa, OMOJIOrMYECKUX MPOIIECCOB: 0OMEHa
BelllecTB (MeTaboiM3M), TIpEeBpallleHUusI DJHEPruM, OpoXKeHUs, aBTOTPOoPHOro u
reTepoTpoHOro TUIIOB MUTaHUS, (POTOCHHTE3a M XEMOCHMHTE3a, MHUTO3a, Meio3a,
ramMeToreHesa, JMOpPHUOTE€HE3a, IMOCTIMOPUOHAIBHOTO  PA3BUTHS, PA3MHOXKEHUS,
WHJIUBUAYaTbHOTO pa3BUTUS oOpraHu3ma (OHTOT€HE3a), B3aMMOJICHCTBUS T'EHOB,
TeTepo3nca, HCKYCCTBEHHOTO 0TOOPA;

YMEHHE YyCTaHABIMBATh B3aMMOCBSI3M MEXKIY OpPraHoMJaMu KJIETKH UM HX
GYHKUIUSAME, CTPOCHUEM KJIETOK Pa3HbIX TKaHEH U uX QyHKUHUSIMU, MEXIY OpraHaMu U
CHUCTEeMaMHU OPraHoOB Yy pPacTEHUMU, >KMBOTHBIX U YEJOBEKa M UX (DYHKIHMSIMHU, MEKITY
CUCTEMaMHU OpPraHoOB M MX (PYHKIUSIMH, MEXIYy dTalmaMu OOMEHa BElIEeCTB, dTaraMu
KJICTOYHOTO IIMKJIA W KU3HEHHBIX IHUKJIOB OPraHM3MOB, ATalaMH 3MOPHUOHAILHOIO
pa3BUTHUSA, TEHOTUIIOM U (DEHOTUTIOM, (PEHOTUIIOM U (PAKTOpPaMU Cpelbl OOUTAHUS;

YMEHHE BBIABJISITh OTJIMYHMTEIBHBIC TPU3HAKW YKUBBIX CHCTEM, B TOM YHCIIE
pacTeHUM, )KUBOTHBIX U YEJIOBEKA;

YMEHHE  HCMOJb30BaTh  COOTBETCTBYIOIIME  apTyMEHTHI, OHOJOTHYECKYIO
TEPMUHOJIOTUIO W CHMBOJIMKY U1 JIOKa3aTelbCTBAa POJCTBA OPraHU3MOB pPa3HbBIX
CUCTEeMaTHYECKUX TPYIIIT;

yYMEHHE pelIaTh OUOJIOTHYECKHE 3aa4H, BBISIBISATH TPUUUHHO-CIIECTBEHHbBIC CBSI3U
MEXIY UCCIAEAYEMbIMUA OMOJOTMYECKUMHU MTPOLIECCaMU U SBJICHUSIMH, J1€TIaTh BHIBOIBI U
MPOTHO3bI HA OCHOBAHUHU MOJY4YE€HHBIX PE3YIIbTATOB;

YMEHHE BBIMOJIHATH Ja0OpaTOpHbIE U MPAKTUYECKUE padOThl, COOIIOAATh MpaBUia
npu paboTe ¢ y4eOHBIM U JIA0OPATOPHBIM 000PYI0BAaHUEM;

YMEHHE BBIJIBUTATh TUIIOTE3bI, MPOBEPSITH UX IKCIEPUMEHTAIBHBIMU CPEACTBAMH,
dbopMynHpys LIeTh UCCIEAOBAHUS, aHATM3UPOBAThH MOTYYEHHBIE PE3yJIbTaThl U JIeJaTh
BBIBO/IbI;

YMEHHE YYacTBOBaTh B Yy4e€OHO-MCCIIEOBATEIbCKOM paboTe 1o OHoJoruw,
HKOJIOTMH U MEUIIMHE, TPOBOAUMOMN Ha 0a3e MIKOJIbHBIX HAYYHBIX O0IIECTB, U IyOJIMYHO
MPEACTABISATh MOJYUYCHHBIC PE3YIbTaThl HA YUCHUYECKUX KOHPEPEHIIUSIX;

YMEHHE OIICHUBATh dTUYECKUE ACMEKTHI COBPEMEHHBIX HCCJIEIOBAHUN B 00JACTH
Ouojoru M MEIUIMHBI  (KJIOHUPOBAaHWE, HCKYCCTBEHHOE  OIUIOJOTBOpPEHHUE,
HaIpaBJIcHHOE U3MEHEHUE T'eHOMA U CO3/IaHHEe TPAHCTCHHBIX OPraHU3MOB);
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YMEHHE OCYIIECTBIISITh OCO3HAaHHBIM BBIOOp Oyaymiel mnpodeccrnoHaIbHOM
NESATeNIbHOCTH B 00JacTh OMOJOrMM, MEIUIMHBI, OWOTEXHOJOIMH, BETEPUHAPHH,
CEJIbCKOTO XO35MCTBA, MHUILIEBOM MPOMBIIIIEHHOCTH, YIIYOJIATh MO3HABATEIbHBIN
MHTEpEC, HAIpaBJCHHBI HAa OCO3HAHHBIA BBHIOOP COOTBETCTBYIOLIEW Mpodeccuu u
OpOJOJDKEHUE ~ OMOJOrMYeckoro  oOpa3oBaHMsl B OpraHU3alUsAX  CPEAHEro
po(eCcCHOHATBFHOTO U BBICIIIETO 00pa30BaHUsI.

[IpenmeTHbBIC pe3yabTaThl OCBOEHUS ydeOHOro peameTa «buomnorus» B 11 knacce
JIOJIKHBI OTPaXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHMH O MECTE W POJIM OHMOJIOTUH B CHUCTEME €CTECTBECHHBIX
HayK, B (OPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOW KApTUHBI MUDA,
B MO3HAHUM 3aKOHOB MPUPOJBI U PEUICHUU SKOJOTMYECKUX MPOOJIEM YEeIOBEYECTBA, a
TaK)Ke B PELICHUU BOIIPOCOB PALIMOHATILHOTO MPUPOJIONO0JIb30BaHUS, U B (DOPMUPOBAHUU
IIEHHOCTHOTO OTHOIIEHUSI K TPUPOJIE, OOIIECTBY, YEIOBEKY, O BKJIAJE POCCHUUCKHUX U
3apyOEKHBIX YUEHBIX-ONO0JIOTOB B pa3BUTHE OUOJIOTHU;

YMEHHE BJIAJIETh CHUCTEMOW OMOJOTMYECKUX 3HAHUM, KOTOpas BKJIIOYACT
OTIpEeICNICHNs] 1 TIOHUMAaHHUE CYIIHOCTH OCHOBOMOJIATAIONUX OUOJOTHISCKUX TEPMUHOB
U ToHATHH (BHUJ, 3KOocucTeMa, Ouocdepa), OnMojgornuyeckue Teopuu (PBOJIOIMOHHAS
teopus Y. JlapBuHa, cuHTeTHUeckas Teopus sBomtouun), yuenus (A.H. CeseprioBa —
O MyTAX WU HampaBieHUsX 3Boounu, B.M. Bepnanckoro — o Ouocdepe), 3aKOHBI
(renernueckoro paBHoBecus k. Xapau u B. BaitnOepra, 3aponbIlieBOro cxoJjcTBa
K.M. bapa), mpasuna (Mmunumyma 1O. JIuOuxa, SKOJOTHYECKON MUPAMHIBI YHEPTUN),
runotesbl (runore3a «vupa PHK» V. I'unbepra);

YMEHHE BJAQJ€Th OCHOBHBIMH METOJAaMU HAYyYHOTO IO3HAHUS, MCIOIb3YEeMbIMU
B OHMOJIOTUYECKUX MCCIEIOBAHUAX JKHUBBIX OOBEKTOB M OSKOCHUCTEM (OMHCaHHE,
U3MEpeHue, HaOMoJAeHHue, JKCIEPUMEHT), CIMoco0aMu BBISBICHHS U OLICHKHU
AHTPOTIOTEHHBIX U3MEHEHUH B IPUPOJIC;

YMEHHE BBIICIIATH CYIICCTBEHHBIC MPU3HAKU: BHJIOB, OMOTEOIICHO30B, SKOCUCTEM H
ounochepsl, CTaOUIN3UPYIONIETO, ABUKYILETO U Pa3pbIBAIOIIETO ECTECTBEHHOTO 0TOOPA,
ATIOMATPUYECKOTO M CUMITATPUYECKOTO BHI000PA30BAHUS, BIUSHUS JBYKYIIHX CHII
HBOJIIOIIMM HA TEeHO(OHI MONYJSALMUH, MPUCIIOCOOJEHHOCTH OpPraHu3MOB K cCpefe
OOUTaHUsA, YepelOBaHUs HAMPABICHUN HBOJIIOIMH, KPYroBOPOTa BEUIECTB W IMOTOKA
DHEPTUHU B IKOCHUCTEMAX;

YMEHHE YCTaHABIIMBATh B3aUMOCBSI3U MEXYy MPOIECCAMU SBOIOLUHU, JBUKYITUMU
CHJIaMH aHTPONOreHe3a, KOMIIOHEHTaMH Pa3IUYHBIX YKOCUCTEM U MPHUCIOCOOJICHUSIMHU
K HAM OpPTaHU3MOB;

YMEHHE BBISBJISTH OTIUYUTEIbHBIC TPU3HAKH )KUBBIX CUCTEM, MPUCTIOCOOJICHHOCTD
BUJIOB K cpejle oOUTaHUs, aOMOTUYECKHX M OMOTHYECKUX KOMIIOHEHTOB JKOCHCTEM,
B3aMMOCBSI3€H OPraHW3MOB B COOOIIECTBAX, aHTPOITOTCHHBIX N3MEHEHUN B YKOCHCTEMAaX
CBOCH MECTHOCTH;

YMEHHE  WCMOJb30BaTh  COOTBETCTBYIONIME  aApPTyMEHTBI,  OHMOJOTHYECKYIO
TEPMUHOJIOTUIO U CUMBOJMKY JUIS JOKA3aTeIhCTBA POJICTBA OPraHU3MOB Pa3HBIX
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CUCTEeMAaTHYECKUX TPYII, B3aWUMOCBSI3M OPraHWU3MOB W CpEIbl OOWTAHUS, CIMHCTBA
YEJIOBEYECKUX pac, HEOOXOIUMOCTH COXPAHEHUSI MHOT000pa3rs BUJIOB M SKOCUCTEM Kak
YCIIOBHS COCYIIIECTBOBAHUS IIPUPOJIBI M YCIIOBEUECTRA,;

YMEHHE PelIaTh OMOIIOTUYECKUE 33/1a4H, BBISABIATh IPUUUHHO-CIICICTBEHHBIE CBSI3U
MEXIYy UCCIEAYeMbIMU OMOJOTHYECKUMHU TPOIIECCAMU U SIBIICHUSIMU, JIeJIaTh BHIBOJBI U
MIPOTHO3BI HA OCHOBAHWH TIOJTyYCHHBIX PE3YIbTaTOB;

YMEHHE BBITTOJHATH Ja0OpaTOpHbIC U MPAKTHIECKUE padOTHI, COOIIOAATh MpaBUia
npu paboTe ¢ yueOHBIM U JIAOOPATOPHBIM 000PYI0BaHUEM;

YMEHHE BBIJIBUTATh THUIIOTE3bI, MPOBEPSITh UX IKCIEPUMEHTAILHBIMU CPEICTBAMH,
bopMyIHMpYys 1ETb MCCICIOBAHUS, aHAIM3UPOBATh TMOJyYEHHBIC PE3YNbTAaThl U JICTaTh
BBIBO/IBI;

yMEHHE y4acTBOBAaTh B Yy4eOHO-HCCIIENOBATENbCKON paboTe mo Owuonoruw,
HKOJIOTUHU U METUIIMHE, TPOBOIUMOI Ha 0a3€ MIKOIBHBIX HAYYHBIX OOIIECTB, U MTyOTMYHO
MPEJCTABIIATH MMOJIYYCHHBIE PE3YIbTaThl HA YICHHUECKNX KOH(PEPECHIIHSIX;

yYMEHHE OIICHMBATh THUIIOTE3bl U TEOPHH O MPOUCXOKICHWUU YXKU3HHU, YEJIOBEKa U
YEeJIOBEYECKUX pac, O MPHYMHAX, TMOCICACTBUAX W CHOCcO0ax MPEeaOTBPAIICHUS
I00ATLHBIX U3MEHEHUH B Onocdepe;

YMEHHE OCYIICCTBIISATh OCO3HAHHBIM BBIOOp Oynymied mpodecCHOHATBLHON
JeSTeNbHOCTA B 00JacTH OWOJIOTHH, IKOJIOTHH, MPUPOJIONOJIH30BAHUS, MEIUIIMHBI,
OMOTEXHOJIOTUH, TICUXOJIOTHH, BETEPUHAPHUM, CEJIbCKOIO XO34iCTBa, IMHUILIEBOMN
MPOMBININIEHHOCTH,  yIAyOJsATh  TO3HABATCIbHBIM  HWHTEpPEC,  HaIlpaBICHHBIA
Ha OCO3HAHHBIN BEIOOP COOTBETCTBYIONIEH Mpodeccuu 1 MPOJOKEHHUE OMOTIOTHIECKOTO
0o0pa30BaHMs B OpraHU3alMAX CPEIHETr0 MPOdEeCCUOHATBHOTO U BBICIIEr0 00pa30BaHMUs.

41



TEMATHUYECKOE IINTAHUPOBAHHUE

denepanbHas paboyas nporpamma | buosorus. 10-11 kiaccel (yriyOnEéHHBINH YPOBEHB)

10 KJIACC
Ne HaumeHoBaHue TeM KommnuectBo OcHOBHBIE BUJBI AESITSIHHOCTH
ITIporpammHoOe copepkaHue
n/n y4eOHOro npeamera 4acoB 00yJaromuxcs
1 | Tema «buoJiorusi Kak HAYKa
1.1 | buonorus kak 1 CoBpeMeHHast OMOJIOTHST — PackpeiBath cosiep;kaHue TEPMUHOB U

KOMIUTICKCHAsI HayKa
1 KaK 4acThb
COBPEMECHHOT'O
o0I11IecTBa

KOMILUIeKcHas Hayka. KpaTkas ucropust
pa3BuTHs Ouonoruu. buonorunaeckue
HAYK{ ¥ U3y4aeMble HMU TIPOOIJIEMEL.
@yH1aMEHTAIIbHBIE, TPUKIIAHBIE U
MTOMCKOBBIC HAYYHbIE UCCIIEA0OBAHUS

B OMOJIOTHH.

3HaueHune OMoJIOruu B POPMUPOBAHUU
COBPEMEHHOW €CTECTBEHHO-HAyYHOU
kapTuHbl Mupa. [Ipodeccun,
CBsI3aHHBIE ¢ Ouoorueit. 3HaueHue
OHMOJIOrMH B MPAKTHYECKON
JEATEeIIbHOCTY YEJIOBEKA: MEJUIIMHE,
CEJIbCKOM XO3SIHCTBE,
MIPOMBIIIJIEHHOCTH, OXPAaHE MPUPOJIBI.
JdeMoHcTpanuu

[optpeTtsl: Apuctorens, Teodpacr,
K. Jlunnei, JXKX.b. Jlamapk, Y. /lapBuH,
V. T'apgeit, I'. Menpnens,

B.U. Bepnanckuu, N.11. [TaBnos,

MOHATUI: HAYYHOE MUPOBO33PEHHUE,
Hay4YHasi KApTUHA MUPA, HAYYHbIN
METO/I, TUIIOTE3a, TEOPHUSI, METO/IbI
VICCIICIOBAHUSL.

XapakTepu3oBaTh OMOJIOTHIO KaK
KOMIUJIEKCHYIO HayKYy, €€ MECTO U POJIb
Cpeau APYruX €CTECTBEHHBIX HAYK.
OuenuBath BKJIaJ OTE€UECTBEHHBIX
YU4€HBIX B pPa3BUTHE OMOJIOTUU.
OrneHnBaTh POJIH OMOJIOTUYECKHUX
OTKPBITUN U UCCIEAOBAHUMN B PA3BUTHUH
HAaYKHU U TPAKTUYECKOU EATEIbHOCTH
JIHOJIEH.

[lepeuncnsate npodeccuu, CBsI3aHHbIE

C COBPEMEHHOM OHOIOTHEH.
[IpuBOAUTH MTPUMEPHI TPAKTHUECKOTO
UCIIOJIb30BaHUS TOCTHKEHUN OMOJIOTUA
B MEUIIUHE, CEJIbCKOM XO35ICTBE,
MPOMBIIIJIEHHOCTH U OXPaHe MPUPO/IbI
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N.N. Meunukon, H.. BaBuios,

H.B. Tumodees-PecoBckuii,

Ix. Yorcon, ®@. Kpuk, JI.K. benses.
Tabauiibl ¥ cxembl. «CBs3b OMOJIOTUH
C IpyTMMH HayKaMm», «Cucrema
OMOJIOTMYECKUX HAYK»

Hroro vyacos no teme 1
2 | Tema «’KuBble cUCTEMBbI U UX U3YUYEHHE)
2.1 | JKuBsbie cucTeMbl 1 UX 1 JKuBble CHCTEMBI KaK TPEAMET PackpeiBaTh conepxanne TEpMUHOB

CBOMCTBA

n3yuyeHus ononoruu. CBOKMCTBA KUBBIX
CUCTEM: €IMHCTBO XUMUYECKOTO
COCTaBa, IUCKPETHOCTH U LIEJOCTHOCTb,
CJIOHOCTb U YHOPSIIOYEHHOCTh
CTPYKTYPBbI, OTKPBITOCTb,
caMOOpraHu3anus,
CaMOBOCIIPOM3BEICHUE,
pa3ipaKuMoOCTh, U3BMEHUYUBOCT,

pPOCT U pa3BUTHE.

JleMOHCTpaL U1

Tabauiel v cxembl: «OCHOBHbBIE
MPU3HAKK )KU3HW», «bronornyeckue
CHUCTEMBI», « CBOMCTBA KHUBOU
MaTepumn»

Y TIOHATHUU: )KABAsI CUCTEMA, JJIEMEHT,
IIOJICUCTEMA, CTPYKTYPA; OTKPBITOCTb,
BBICOKAs YIIOPSIOYEHHOCTb,
YIIPABIIEMOCTh, UEPAPXUYHOCT.
XapakTepu3oBaTh CTPYKTYpY U
CBOWCTBA KUBBIX CUCTEM, OTIINYUS
XUMHUYECKOTO COCTaBa 00bEKTOB YKHUBOU
Y HEKUBOW MPUPO/IbI, OOIIHIA MTPUHIIUTL
KJIETOYHOW OpraHU3aluu KUBBIX
CUCTEM.

CpaBHUBaTH OOMEHHBIE MPOIIECCHI

B HEXKMBOUW U KUBOM MPUPO/IE;
PacCKpbIBaTh CMBICI PEAKLUN
MeTaboaur3Ma.

OOBSCHATH MEXaHU3MBI
CaMOpPETYJISILIUY KUBBIX CUCTEM
Pa3IMYHOT O UEPAPXUUECKOTO YPOBHS;
PacKpbIBaTh CyTh IIPUHIUIIOB
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TIOJIOKUTEIBHOU U OTPULIATEIILHON
0o0paTHOM CBSI3HU.

AHaJIU3UPOBaTh CBOMCTBA
CaMOBOCIPOU3BENICHUS, pOCTA U
Pa3BUTHS OPraHU3MOB

2.2

YpoBHEBas
OpraHu3alus )KUBbIX
CUCTEM

YPpOBHM OpraHu3ayu )KUBbIX CUCTEM:
MOJICKYJISIPHBIHN, KJIETOYHBIM,
TKaHEBbIM, OPraHU3MEHHBIM,
MOMYJISIHAOHHO-BUI0BOM,
HKOCUCTEMHBIN (OMOT€OIEeHOTHIECKUT ),
ouocdepnsit. [Iporeccsl,
MIPOUCXOJAIINE B )KUBBIX CUCTEMAX.
OcHOBHbIE TPU3HAKHU KUBOTO. JKU3HB
Kak (hopma CyIiecTBOBaHUS MATEPUH.
Hayku, n3ydaroniye >KMBbl€ CUCTEMBbI
Ha Pa3HbIX YPOBHSX OpraHU3alvu.
N3yuenue xkuBbIX cucteM. MeTobl
ouonornyeckoit Hayku. HabGmonenue,
U3MEPEHUE, IKCIIEPUMEHT,
CUCTEMaTHU3alNs, METAAHAIIN3.
[ToHsTHE O 3aBUCHUMOMN U HE3aBUCUMOMN
niepemeHHou. [InannpoBanue
skcrepumMmenTa. [locranoBka u
npoBepka rumnores. Hynesas runoresa.
[TonsiTue BHIOOPKU U €€
JIOCTOBEPHOCTh. Pazbpoc

B OMoJIornueckux AaHHbIX. OleHKa

PackpsiBaTh cofepkaHue TEPMUHOB U
HNOHATHN: OOMEH BELIECTB U
IIPEBPALLEHNE YHEPIUH,
CaMOBOCITPOU3BE/ICHNE,
CaMOpETYJISALNSL, Pa3BUTHE, )KU3Hb,
Hay4HbIN (PAaKT, HAYYHBIA METOI,
npo0JsieMa, TUIoTe3a, TEOPHsl, TPABUIIO,
3aKOH.

[lepeunciaATe NpU3HAKU KUBOTO.
XapakTepu30BaTb OCHOBHBIE YPOBHU
OpraHU3aliy )KUBBIX CUCTEM U METO/bI
OMOJIOTMYECKUX HCCIIETOBAaHU M.
OnwuceiBaTh 0COOEHHOCTH,
XapaKTEPHBIE U1 KaKIOr0 YPOBHS
OpraHu3aliy KUBOTO.

HaspiBaTpe HayKku, n3ydaromue ;KUBbIE
CHUCTEMBI HA Pa3HBIX YPOBHIX
OpraHu3aLyu.

CpaBHUBATh MEX1y COOOH KHBbBIE
CHUCTEMBI Pa3HBIX YPOBHEU
OpraHu3aly U TPOUCXOASAIINE B HUX
IIPOLIECCBI.

44




denepanbHas paboyas nporpamma | buosorus. 10-11 kiaccel (yriyOnEéHHBINH YPOBEHB)

JIOCTOBEPHOCTH MOJITYYEHHBIX
pe3yabTaroB. [ IpuunHbl HCKaXKEHUS
pe3yabpTaroB 3KcnepumenTa. [lonstue
CTaTUCTUYECKOTO TECTA.
JdemMoHCcTpanuu

Tabnuiiel 1 cxeMbl: «YpOBHU
OpraHu3aluy KUBOU TPUPOIBI»,
«CTpoeHuEe )KUBOTHOU KIETKU,
«TkaHu KUBOTHBIX», «CHCTEMBI
OpPraHOB YEJIOBEUECKOT O OpPraHu3May,
«buoreonenos», «buochepay,
«MeTo1bl U3yUYEHHUS JKUBOU IPUPOBI».
Oo6opynoBanue: 1a00paTopHOE
000OpyI0BaHKE JJIsI POBEICHUS
HaOII0ICHUM, I3MEPESHUH,
HKCTIIEPUMEHTOB.

IIpakTHyeckas padora
«Vcnonb30BaHKEe Pa3TUYHBIX METOI0B
IIPU U3YYEHUU KUBBIX CUCTEM.

Iloka3eIBaTh POJIb TMIIOTE3 U TEOPUN
B (DOpPMHPOBAHNHU €CTECTBEHHO-
Hay4YHOU KapTUHBI MUpa

Htoro uacos o teme
3 Tema «buosiorusl KJIeTKm»
3.1 | Ucropust OTKPHITUS U Knetka — cTpykTypHO- PackpeiBaTh conepxaHue TEPMUHOB U

U3Y4YECHUS KIIETKH.
Kiterounas teopus

(G yHKUIMOHANbHAS €AMHULA )KUBOTO.
HcTopust OTKPBITUS KIIETKU.

PaGotsl P. I'yka, A. JleBenryxka.
Knerounas teopus (T. [lIBans,

M. llneiinen, P. Bupxos). OcHOBHbIE

MOHSTUN: KIJIETKA, OPTaHEeILIbI,
AYKapUOThI, TPOKAPUOTHI, BUPYCHI,
UTONOTUs (KJIeTOYHAsE OUOJIOTHUsA),
KJIETOUHAs1 TEOPHSI.
XapakTepu30BaTh OCHOBHBIE 3TAITbI

45




denepanbHas paboyas nporpamma | buosorus. 10-11 kiaccel (yriyOnEéHHBINH YPOBEHB)

IIOJIO’KEHHSI COBPEMEHHOW KIIETOUHOMN
TEOPUHU.

JleMOHCTpaL U1

[oprpersl: P. I'yk, A. JleBenryk, T.
[IIBanu, M. IInernen, P. Bupxos, K.
M. boap.

O6opynoBanme: CBETOBOI MUKPOCKOIT,
MHUKPOIIPENapaThl PACTUTEIbHBIX,
YKUBOTHBIX U OAKTEPUAIIbHBIX KJIETOK

Pa3BUTHUS LUTOJIOTUU KaK HAyKU U €€
oopMIIeHHE B KJIIETOUHYIO
OHOJIOTHIO.

[TokasbiBaTh BKJIA]] YUEHBIX-OMOJIOTOB
B N3YyYEHHE KIJIETOUHOI'O CTPOECHUS
OpraHU3MOB.

[lepeuncnsiTb OCHOBHBIE TTOJIOKEHUS
KJIETOYHOM TEOPHUH, OOBSICHATH €€ POJIh
B (h)OpPMHPOBAHNHU €CTECTBEHHO-
HAay4YHOW KapTUHBI MUpA.

[IpuBOOUTH TOKA3aTENBCTBA

POZICTBA OPraHNU3MOB

C ACIIOJIb30BAaHUEM TOJIOKEHHM
KJIETOYHOW TEOpUH

3.2

MeTtonsl
MOJIEKYJIIPHOU U
KJIETOYHOU OMOJIOTUHA

Metoapl MOJIEKYISIPHOM U KJIIETOYHON
OMOJIOTUU: MUKPOCKOTIHS,
xpomaTtorpadus, dSIEKTpodopes, MEeTo
MEUYEHBIX aTOMOB, AuddepeHITnaATbHOES
HEHTPUPYTUPOBAHNUE,
KyJIbTUBUPOBAHHE KIIETOK.

H3yyenue ¢uxcuposanmwix Kiemox.
DNeKTpOHHAs MUKPOCKOIIHS.
Konghoxanvnas muxpockonus.
Bumanvnoe (npustcusnennoe) uzyuenue
KeMmoK.

JdeMoHCTpanuu

PackpriBaTh cosepkaHre TEPMUHOB U
MOHATUI: MUKPOCKOIIMPOBAaHHUE,
MPUTOTOBJIEHUE CPE30B,
muddepeHmaabrHOE OKpaIlTuiBaHue,
xpomarorpadusi, 35ekTpodopes, MeTon
MEUYEHBIX AaTOMOB, IIEHTPUPYTrUPOBAHKE,
METOJ KyJIbTYpbI KJIETOK U TKAHEH,
MeTton pekomOuHaHTHBIX JIHK.
XapakTepu30BaTh OCHOBHBIE METO/TbI
W3Y4YEHUSI )KUBOU TTPUPOJIBI.

['0OTOBUTH BpEMEHHBIE
MHUKPOIIpENapaThl, pPACCMaTPUBATh UX
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Tabuuiibl U cxeMbl: «CBETOBOM
MHKPOCKOID, «DJIEKTPOHHBIN
MHUKpOCKOm», «IcTopust pa3BUTHS
METOZ0B MUKPOCKOITHI.
Oo0opynoBanue: CBETOBOWM MUKPOCKOIT,
MHUKpPOIIpEeriapaThl PaCTUTEIbHBIX,
YKUBOTHBIX ¥ OAKTEPHUATBLHBIX KIIETOK.
IIpakTyeckas padora

«M3yueHne MeTo10B KIIETOYHOU
ouosoruu (xpomarorpadus,
anekTpodopes, nuddepeHnuanLHOe
uentpudyruponanue, [11IP)»

B CBETOBOM MUKPOCKOII U JIeNIaTh
OIHCaHUE.

OOBSICHATB U COOTIOATH MpaBUiIa
TEXHUKHA MUKPOCKOITUPOBAHUS

Htoro 4acos mo Teme 2
4 | Tema « XuMu4ecKasi OpraHu3anus KJIeTKN»
4.1 | XMMUYECKUI COCTaB 2 XUMHYECKUH COCTaB KIETKU. Makpo-, PackpriBarh cosiepxaHre TEpMUHOB U

KkJieTku. Boma n
MUHEpAIIbHbIE
BEIIIECTBA

MHKPO- ¥ YJIbTPAMHUKPOJIEMEHTHI.
Bopa u e€ posib Kak pacCTBOPUTEIIS,
peareHTa, ydacTue

B CTPYKTYPUPOBAHUU KJIETKH,
TEILIOpETyIsinunu. MuHepaibHbIe
BEIIECTBA KJIETKH, UX OUOJIOrHYecKas
poJib. Poiib KATHOHOB U AHUOHOB

B KJIETKE.

JleMOHCTpaLun

[uarpammel: «Pacnipenenenue
XUMHUUYECKHUX JIEMEHTOB B HE)KUBOM
npupoae», «Pacpenenenune

MOHSATUMA: AJIEMEHTHI-OMOT€HBbI, TUTIOIb,
BOJIOPOJIHAS CBSI3b, TUAPOPUIBHOCTD,
ruaApoPOOHOCTb, TYProp, MUHEpaibHbIE
BellecTBa, Oy(depHbIe CUCTEMBI,
AHUOHBI, KATUOHBI.

[lepeuuncnsite 0COOEHHOCTH
XUMHUYECKOT0 COCTaBA KIIETKH.
Pasnuuare Makpo-, MUKpPO- U
YIIbTPAMUKPO3JIEMEHTBI, BXOISIINE

B COCTaB KMBOI'0 U UX POJIb

B OpraHu3Me.

XapakTepu3oBaTh CTPOCHUE U CBOMCTBA
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XUMHUYECKHUX DJIEMEHTOB B )KUBOM
IPUPOJIE».

Tabmmiml u cxembl: «Ilepuoguyeckas
Ta0JIMIIa XUMHUYECKUX DJIEMCHTOBY,
«CTpoeHHe MOJIEKYJIbI BOJIBI»,
«BelecTBa B cOCTaBE OPraHM3MOBY

BOJIbI; OOBSICHATH IPUUUHBI €€ 0COOBIX
CBOMCTB M ()YHKITUU B KJICTKE.
[Toka3pIiBaTh POJIh KATHOHOB M @aHHOHOB
B 00€CTICUCHUH MPOIIECCOB
KUBHENIEATEITLHOCTH (OCMOPET YIISIIHS,
CO3/IJaHMe MEMOPAHHOTO TOTEHITUAA,
perymsiius padboThl OCJIKOB), pabOTHI
Oy(hepHBIX CUCTEM.

Y cranaBnuBaTh B3aMMOCBSI3b CTPOCHHUS
U QyHKIIMHM HEOPTaHUIECKUX BEIIECTB
KJICTKU

4.2

Oprannueckue
BEILIECTBA KJIETKU —
Oenku

OpranvuuecKkue BelecTBa KICTKH.
buonornueckue momumepsl. benku.
AMMWHOKHCIIOTHBIN COCTaB OEJIKOB.
CTpyKTyphl OEIKOBOI MOJIEKYJIBI.
[lepBuuHas cTpykTypa Oenka,
MeNTUIHAs CBA3b. BTopuyHasi,

TPETUYHAS, YETBEPTUYHAS CTPYKTYPHI.

Henaryparus. CBoiicTBa O€IKOB.
Knaccuduxarus 6e1KoB.
buonornyeckue GyHKIUU OEIKOB.
Ilpuonwi.

JleMoHCTpanuu

IToprper: JI. [lonuHr.

Tabmuiet u cxembl: «CTpoeHue
MOJIEKYJIbI 6eka, « CTPYKTYpbI
OCJIKOBOI MOJIEKYJIBD».

PackpeiBaTh copep:kaHue TEPMUHOB U
MOHSITUI: MOHOMEDBI, TOJIUMEPHI, OEIIOK
(IpoTeuH), MeNnTUa, aMUHOKHCIIOTA,
MENTU/IHAS CBA3b, MTOJMUIEITHUI,
JIeHaTypalus, peHaTyparus,

1100 yJsipHbIe U PUOPUIUISIpHBIE OCIIKH,
MPUOHBIL

XapakTepusoBaTh O€JIKU, UX
CTPYKTYPHYIO OpraHu3aluio U G yHKIUN
(cTpykTypHas, sHepreTuyecKas,
CUTHaJIbHAs, PEryJIATOpHAs,
JBUTATENIbHAS, 3alUTHAS,
dbepMeHTaTuBHAsA).

Ha3spiBaTh XMMHUYECKHE OCHOBBI
dbopMupoBaHUs CTPYKTYp OEITKOBOM
MOJIEKYJIBI.
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Oo0opynoBanme: XxuMuyeckas rocyaa u
000py/I0BaHUE.

JlaGopaTopHasi padora
«O0HapykeHre 0EITKOB C TOMOIIBIO
KauyeCTBEHHBIX PEAKIIHI»

[TpuBoauTH NpUMeEpPH! PUOPHILISIPHBIX,
TJI00YIISIPHBIX OETTKOB.

BbInomHATS KaueCTBEHHbIE PEAKIINU
Ha OOHapyKeHHe OCJIKOB B KIIETKE;
OOBSICHATH MOTy4YEHHBIC PE3YIbTATHI

4.3 | Opranuueckue YrneBoasl. MOHOCaxapuibl, PackpeiBars coziep:xanue TEPMUHOB U
BEILIECTBA KJIETKHU — JYCaxapuabl, OJIMTOCAXapUabl U MOHSITU: YIJIEBOIbI, MOHOCAXapPU/IbI,
YIJIEBObI nonucaxapuibl. OOLIUH MIaH CTPOCHUS | TUCAXAPHUIbI, OJIUTOCAXAPU/IBL,

U (PU3UKO-XMMUYECKHUE CBOMCTBRA noJicaxapu/ibl, riIr0Ko3a, pudo3a,
yraeBoioB. buonornyeckue pynkuuu | ge3okcuprdo3a, 1aKT03a, MajabTo3a,
YIJIEBOOB. caxapo3sa, KpaxmaJ, IJIMKOTeH,
JleMOHCTpaLun L(EJUI0JI03A.
Tabmuiet u cxembl: «CTpoeHue KrnaccuduuupoBaTh yrieBobl
MOJIEKYJ YTI€BOAOBY 110 CTPOCHUIO U TIEPEUUCIIATH UX
(byHKIMU.
[TpuBOAUTH MPUMEPHI pa3TUUHBIX
YIJIEBOJIOB (MOHOCAXapHJIOB,
JMCaxapuioB, OJUTOCaXapu/IoB,
MOJINCAXAPHUIOB)

4.4 | Opranudeckue Jluntunel. ['mapodunbHO-rUApOPOOHBIE | PackpeiBaTh copepkanue TEPMUHOB U
BELIECTBA KJIETKH — coiicTBa. Kimaccudukanus JIunuos. MOHSATUN: JIMIUABL, TPUTIIALIEPUIBI,
JIUTTALBI Tpurnunepusl, Gochonunuasl, BOCKH, | (GochONMUIN/IbI, BOCKH, CTEPOU/ILL,

crepouibl. buonornueckue GyHKIUU
yrnuaoB. OOIIe CBOMCTBA
OMOJIOTMYECKUX MEMOpaH — TEKy4eCTh,
CIIOCOOHOCTB K CaMO3aMbIKaHHUIO,
MOJTYTIPOHUIIAEMOCTb.

JIMIIONIPOTENHBI, TTIMKOIUIIUBI.
KnaccuguuupoBats Junmasi
10 CTPOCHUIO; XapaKTEPU30BaTh UX

byHKIMHN
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JleMOHCTpaLu1
Tabauiel u cxembl: «CTpoeHHe
MOJIEKYJI JINTIHIOBY

4.5

HyxkiiennoBbie
KuCa0Thl. CTpOCHHE U
¢byuxuuu IHK, PHK,
ATO

Hyxnennossie kucnotsl. JJHK n PHK.
CtpoeHue HYKJIEHHOBBIX KUCJIOT.
Hyxkneoruas!. [IpuHunn
KoMIuieMeHTapHocTu. [IpaBuio
Yapradda. Ctpykrypa JHK — nBoitnas
criipaib. MeCcTOHax 0K ICHHUE U
ouonornueckue Gyukiuu JJHK. Buas
PHK. ®yukunu PHK B kietke.
Crpoenue monekynsl ATO.
Makposprudeckue CBsi3u B MOJICKYJIE
ATO®. buonornueckue pyuknuun ATO.
BoccraHOBIIEHHBIE IEPEHOCYMKH, UX
GbyHKIIMU B KJIE€TKE. /[pyeue
HyKneozuompugocpamol (HTD).
Cexsenuponanue JJHK. Memoowi
2EHOMUKU, MPAHCKPUNMOMUKU,
NPOMeoOMUKU.

JleMOHCTpanun

[Toptpetsl: [Ix. Yorcon, @. Kpuk,

M. Yunkunuc, P. ®pankiun, @. Canrep,
C. Ilpy3uHep.

Tabmuukl u cxembl: «HykiaenHoBbIE
KHUCJIOTBI», «CTpOEHNE MOJIEKYJIbI
ATO».

PackpbIBaTh conepxaHue TEPMUHOB U
MOHATUH: J€30KCUPUOOH YKIIEMHOBAs
kucinora (JIHK), pubonykiernHoBas
kucinora (PHK), nykneorua, HykIeo3u,
a30THCTBIE OCHOBAHMS, a/ICHUH, T'YaHUH,
LIUTO3UH, TAMUH, yparul,
KOMILJIEMEHTapPHbIE OCHOBAHMS,
aneHo3untpudocdar (ATD),
MaKpO3pru4ecKas CBAs3b,
CEKBEHMPOBaHNE, TCHOMHUKA,
TPAHCKPUITOMHKA, IPOTEOMHKA.
XapakTepu3oBaTh, ONMUCHIBATH U
CXeMaTH4YeCKH U300paxkaTb CTPOECHUE
nykieoruaa JJHK n nBoliHOM crinpanu
JHK, cexkBenupoBanue JIHK.
OnwuceiBats npouecc permmkanuu JJHK
B KJIETKE U Ha3bIBATH €TI0
OHMOJIOrMYECKOE 3HAUCHHUE.
Xapaktepuzosats ¢pyakiuu JTHK.
Paznmuuate crpykTypy n pynkuun PHK.
OnuceiBaTh IPOLECC TPAHCKPHUIILIMH.
CpaBHUBATh HYKJIEHHOBBIE KHCJIOTBI
(AHK u PHK).

XapakTepu3oBaTh OCOOEHHOCTH
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Oo0opynoBanme: XxuMuyeckas rocyaa u
000py/I0BaHUE.

JlaGopaTopHasi padora
«MccnenoBanue HYKJIEHHOBBIX KHUCIIOT,
BBIJICJIEHHBIX U3 KJIETOK Pa3JIMYHbIX
OpPTaHU3MOBY

ctpoeHus U Gpynkuuu ATO.

DopMyaMpoBaTh U OOBSICHATH TPUHIIUTL

KOMITJIEMEHTAPHOCTH ¥ TIPABHIIO
Yapradda

4.6 | MeTobl CTPYKTYPHOM 1 CrtpykTypHasi OMOIOTHS: PackpbiBaTh copiep:kaHrue TEpPMUHOB U
ouosoruu OnoxXuMHUYecKrue u Onopu3NIeCcKue MOHSATUI: MOJICIIMPOBAHHUE,
UCCIIeIOBaHUs COCTaBa U KOMITbIOTEPHBIN JU3alH.
MPOCTPAHCTBEHHOM CTPYKTYPbI [lepeyncnsaTh NepCreKTHBHEIC
ouomonekyn. Mooenuposanue HaTpaBJICHUS HAyIHBIX UCCIICIOBAHUNA
CMpYKmypol U QYHKYUll OUOMONEKY U | B CTPYKTYPHOM OMOIIOTHH, PACKPBIBATE
ux xomniexcos. Komnvromepnulii WX 3HAYCHUE JIJIST METUIIUHBI 1
OU3aUH U OP2AHUYEeCKUL CUHME3 CEJIbCKOT0 XO351MCTBA
OUOMOJIEKYl U UX HENPUPOOHBIX
anano2os
HToro yacos 1o teme 10
5 | Tema «Ctpoenue u GyHKIMN KIETKID
5.1 | Tunsl KIETOK. 1 TUMBI KJIETOK: 3yKapruOTUYECKas U PackpeiBatTh copepikanne TEPMUHOB U

[Ipokapuoruueckas
KJIETKA

npokapuoTudeckas. CTpyKTypHO-

(G yHKIIMOHAIbHBIE 00Pa30BaHMS
KJIETKH.

CrtpoeHne NpOKapuOTHIECKON KIIETKH.
KrnerouHas creHka 6akTepuii U apxe.
Oco0eHHOCTH CTPOCHUS
reTepoTpoHON U aBTOTPOHON

MOHATHI: TPOKAPUOTUIECKAS KIIETKA,
KJICTOYHAsI CTeHKa, MypEeHH,
(bOTOCHUHTETHYECKHE MEMOPaHBI,
dnaremvH.

XapakTepusoBarb popMy U pa3Mepsl
MPOKAPHU OTUICCKUX KIIETOK; (PYHKITIH
TeHETUYECKOTO anmapara MpoKapHuoT.
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IIPOKAPUOTUYECKUX KIIETOK. MecTo u
pOJIb MPOKApUOT B OHOIEHO3aX.
JleMOHCTpaL U1

Tabmuuel u cxembl: «CTpoeHue
YKapUOTUYECKOM KIIETKN», «CTpoeHHe
MPOKAPUOTUYECKON KIICTKM»

OnuceiBaTh NpoLecce
CIOpooOpa3oBaHusi, OTMEYATh €ro
3HAYEHWE JIJIs1 BBDKUBAHUS OaKTepUit
IIPH YXYAIICHUHN YCIIOBUM
CYIIICCTBOBAHMS.

OnuceIBaTh Pa3MHOKEHHUE ITPOKAPHOT.
O1neHrBaTh MECTO U POJIb MPOKAPHUOT
B OMOIIEHO3aX

5.2

Crpoenue
IYKApUOTUYECKON
KJIETKHU.
[ToBepXHOCTHBIN
anmnapar KJIETKH

Crtpoenue 1 (yHKIIMOHUPOBAHHE
IYKapUOTHYECKOU KIIETKHU.
[Tna3maruyeckas MmemOpaHa
(mnazmaniemma). CTpykTypa
I1a3MaTUYECKOM MEMOpaHHBI.
Tpancnopr BeecTB uepes
MJIa3MaTHYECKYI0 MEMOpaHy:
naccuBHbIN (muddysus, odneruénnas
nuddy3ust), akTUBHBIN (MIEPBUYHBIN U
BTOPUYHBIN aKTUBHBIN TPAHCIIOPT).
[TomympoHuitaeMocTh MEMOPAHBI.
Pa6ota naTpuii-kaareBoro Hacoca.
DHJIOIUTO3: MUHOIUTO3, (ParouTo3.
Ox3ounTto3. Knerounas creHka.
Crpykrypa u GyHKIHMH KIETOYHON
CTEHKHU PacTeHHi, TpHOOB.
JleMOHCTpaLun

Tabauuel u cxembl: «CTpoeHue
YKapUOTUYECKOM KIIETKN», «CTpoeHMe

PackpsiBaTh conepkaHre TEPMUHOB U
MOHATHUH: TIa3MaTu4ecKas MeMOpaHa
(mazmasieMMa), JKUJKOCTHO-MO3andHasl
MOJIeNib, MEMOpaHHbIE OCJIKU
(nepucepuyeckue, HHTErpaIbHbIE),
MIMKOKaNMKC, auddy3us, ocmoc,
AKTUBHBIN TPAHCIIOPT, YHAOLUTO3,
(dharomuTo3, MHHOIIUTO3, SK30IIUTO3,
KJIETOYHAsl CTEHKA, ITa3MOJECMBI,
CUMILIACT.

XapakTepu3oBaTh 0COOCHHOCTH
CTpOeHUS U (QYHKIIUU DYKAPUOTHUECKOM
KJIETKH; TPAHCIIOPT BELIECTB

yepes3 MIa3MaTHYeCKyr0 MeMOpaHy:
ITACCUBHBIM Y aKTHUBHBIN TPAHCIIOPT;
paboTy OeNKOB-KaHAJIOB; padboTy
HaTPUI-KaJIMEBOr0 HACOCA; CTPYKTYPY U
(GYHKIIUY KIETOYHOW CTEHKH PAaCTEeHUMN
U TpuOOB
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YKUBOTHOM KJIETKW», «CTpOEHHE
PACTUTEIIBHON KIIETKH.
Oo0opynoBanue: CBETOBOM MUKPOCKOIT,
MHUKpPOIIpEapaThl PACTUTEIbHBIX,
YKUBOTHBIX KJIETOK.

IIpakTuyeckas padora

«/3ydueHue CBOUCTB KJIETOYHOU
MeMOpaHbI»

5.3

[MuTonnazma u eé
OPraHOM/IbI

[urornasma. [luto3omas. I{uTockener.
JIBrkeHue nuTomia3Mbl. Opranouabl
kJeTku. OTHOMEMOpaHHbIE OPTaHOU/IbI
KJIETKH: SHJIONJIa3MaTHYECKasl CETh
(BIIC), anmmapat ["onb1Ku, TU30COMBI,
UX CTpoeHue u pyHkuuu. Bzaumocssizb
OJTHOMEMOPAHHBIX OPTaHOU]IOB KJIETKH.
CrtpoeHue rpanyIipHOrO PETUKYITyMa.
Mexanusm nanpasnenus benxos 6 IIIC.
Cunre3 pacTBopuMbIX O6enkoB. CUHTE3
KJICTOYHBIX MeMOpaH. [ maakuii
(arpaHyssIpHBIN ) SHAOIIA3MATHYECKU T
petukynyMm. CekpeTopHasi GyHKIUS
anmapata ['onbxu. Moouguxayus
benkos 6 annapame 1 0160cu.
Copmupoexa benkos 6 annapame
Tonvoorcu. TpaHcopT BeleCcTB

B KJIeTKE. Bakyosu pacTUTEIbHBIX
kietok. Kierounsiii cok. Typrop.

PackpeiBatTh copepikanne TEPMHUHOB U
MMOHSITUM: IIUTOIIa3Ma, ITUTO30b,
IIUTOCKENIET, KOMITAPTMEHTHI,
OpraHOMIbI, YHIO0IIJIa3MaTHYECKas CETh
(OIIC), anmmapat ["oab1Ku, TU30COMBI,
BaKyoJIb, pPHOOCOMBI, aBTOJIH3,
BE3UKYJISIPHBIN TPAHCIIOPT,
MIEPOKCHUCOMBI, KJICTOUYHBIN COK, TYprop,
MHUTOXOHJIPHUHU, KPUCTHI, TIJIACTUIBI,
XPOMOILJIACTHI, JICHKOTIIACTHI,
XJIOPOIJIACTBI, CTPOMA, TPaHBI,
TUJIAKOW/I, JTaMeJlIa.

XapakTepu30oBaTh MUTOIIA3MY
DYKapUOTHYECKOU KIIETKU;
KJIaCCU(PHUITUPOBATH OPTaHOUIBI

B 3aBUCHMOCTH OT OCOOCHHOCTEH MX
cTpoeHus (0JJTHOMEMOpaHHbBIE,
JIByMeMOpaHHbIC, HEMEMOpaHHbIE);
OMHUCHIBATh (DYHKITUN KaXKJIOTO
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[TonyaBTOHOMHBIE OPraHOUbI KIIETKU:
MUTOXOHJIPUH, TJIACTU/IBI.
IIpoucxoocoenue mumoxonoputi u
nracmud. Cumouozenes

(K.C. Mepeockosckuii, JI. Mapeynuc).
CrtpoeHue 1 PyHKIIUU MUTOXOHJIPUH U
wiactull. [lepBuuHbie, BTOpUYHBIE U
CJIOXKHBIE TIIACTHbI
(OTOCUHTE3UPYIONTUX DYKAPHOT.
XJIOpOIJIACThI, XPOMOILIACTBHI,
JIEMKOILIACTHI BBICIINX PACTEHUM.
JleMOHCTpaL U1

[Hoptpersl: K. C. MepekKkoBCKU,

JI. Maprynuc.

Tabmuip! u cxembl: «CTpoeHHE
IYKapUOTHYECKOU KIIETKN», «CTpOeHHE
KUBOTHOM KJIETKW», «CTpoeHUE
pacTUTENbHON KIETKW», «CTpoeHue
MUTOXOHIPUI.

O6opynoBanme: CBETOBOW MUKPOCKOIT,
MHUKPOIIPENapaThl PACTUTEIbHBIX,
YKUBOTHBIX KJIETOK.

IIpakTHyeckas padora

«3ydeHue qBUKEHUS [IUTOMIIa3Mbl

B PACTUTEIbHBIX KIIETKaX».
JlaboparopHnasi padora
«HccnenoBanue mia3zMoan3a

OpraHom/ia B KJIETKE.

OOBSICHATH COOBITHS, CBI3aHHBIC

C BHYTPHKJICTOYHBIM MTUIIEBAPCHHUEM,
ero 3HaueHUe JJIsi OpraHu3Ma.
OTmeuaTh 3HaYEHUE IIUTOCKEIIETA,;
XapaKTepU30BaTh €0 DJIEMEHTHI
(MHKPOTPYOOUKH, MUKPO(DHUIAMEHTHI,
MIPOMEXKYTOUHBIC (PHITAMEHTHI), UX POJIb
B )KM3HEJEATEIBHOCTH KJIETOK U TKaHEe!
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" ACINIa3MOJIM3a B PACTUTCIIbHBIX
KJIICTKax»

5.4 | HememOpaHHbIe HememOpanHbie OpraHOU bl KJIETKU PackpriBaTh cosep:kaHre TEpMUHOB U
OpraHOU bl KIIETKU CrpoeHue ¥ QyHKIIMM HeMeMOpaHHBIX | MOHATHIA: prubocoMa, moamcoma,

OpraHOMA0B KJIETKU. PUOOCOMBI. MUKPOTPYOOUKH, TYOYJIUH, KJIECTOUHBIN
IIpomesicymounvie punamenme. HEHTp (LIEHTpocoMa), IIEHTPHUOJIH,
MukpodunameHTbl. AKmuHo8ble neHTpocdepa, KryTUKH, PECHUYKH,
Mukpoguiamernmol. MplllIeaHbIE 0a3ajabHOE TEJbIIE.
KIIETKH. AKMUHOo8b1e KOMNOHEHMbl XapakTepu3oBaTh HeMeMOpaHHbIE
HeMbIUEYHBIX KIeMOK. OpraHoU/Ibl KJIETKH, UX CTPOCHHE U
Muxkpotpyoouku. KiieTouHbIi LIEHTp. byHKIIIN
CTtpoeHue U JBUKECHHUE KIYTHKOB H
pecHnuek. MUKpoTpyOOUuKH
nuTorasmel. Llentpuons. benku,
accoyuuposanHvle ¢
MUKpoguiameHmamu u
mukpompyboukamu. MomopHvie 6enxu.
JdemoHCcTpanuu
Tabmuuel u cxembl: «CTpoeHHE
KUBOTHOM KJIeTKn», «CTpoeHune
PaCTUTENILHON KJIETKI

5.5 | Crpoenue u GpyHKIIUU Anpo. OGonouka siapa, XpOMaTHH, PackpbiBaTh conep:kaHre TEPMUHOB U

aapa KapUoIla3Ma, JIPbIIIKH, UX CTPOCHHE | TIOHSTHH: SO, sSAepHas 000109Ka,

U (GyHKUUU. S nepHblil OETKOBBIM
Mmatpukc. [IpocTpancTBeHHOE
PacroJIoKeHHE XPOMOCOM

B UHTEP(Da3HOM sIIpe.

S/ICPHBIC TIOPBI, HYKJICOTIa3Ma
(kapuoIIa3Ma), FeHOM, XpOMAaTHH,
DYXpPOMAaTHH, TETEPOXPOMATHH,
STIPBIIITKO, XPOMOCOMBI, IIEHTPOMEPA,
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DyXpomamun u 2emepoxpoMamuH.
benku xpoMaTtuHa — TUCTOHBI.
Jlunamuka soepHoti 06010uKU

6 mumose. Aloepuwiii mparcnopm.
Knerounbie BKIIOUECHUS.
JemoHCcTpauuu

Tabuuilbl U cxembl: «Sapo»

KHHETOXOP, KJIETOYHBIE BKIFOUECHMUS.
XapakTepu30BaTh KJIETOYHOE AJIPO KaK
LEHTp Y paBJICHUS
KU3ZHENIEATETbHOCTBIO KIIETKH;
IeHeTHYECKUH anmnapar KJIETOK
AYKApUOT, CTPOCHUE U (DYHKIIMU
XPOMOCOM.

OmnuceIBaTh CTPYKTYPBHI siApa U UX
B3aMMOCBSI3b C OPraHOHIaMH
LUTOILIAa3Mbl

5.6.

CpaBHUTENIbHAS
XapaKTEPUCTUKA
KJIETOK 3yKapuoT

CpaBHUTENbHAS XapaKTEPUCTHKA
KJIETOK 3YKapuoT (pacTUTEIbHOMH,
YKUBOTHOM, TPUOHOIN).
JleMOHCTpaL U1

Tabauiel u cxembl: «CTpoeHHe
DYKapUOTHYECKOU KIIETKN,
«CTpoeHune )KUBOTHOM KIIETKN»,
«CTpoeHune pacTUTEIbHON KIETKI».
Oo0opynoBanue: CBETOBOM MUKPOCKOIT,
MHUKPOIIPENapaThl PACTUTEIbHBIX,
YKUBOTHBIX KJIETOK.

JlabopaTopnasi pabora
«M3yueHune cTpoeHus KIETOK
pa3IMYHbIX OPTaHU3MOB

XapakTepu30oBaTh TUIIbI KIETOK
DYKApUOT: PacTUTEIIbHAA, )KUBOTHAS,
rpubHasi.

CpaBHUBaTh MEXAYy COOON CTpOCHHUE U
KUBHENIEATEITLHOCTh YKAPUOTHUECKUX
KJIETOK ¥ POJIb MPOKAPHOT

B OHOIIEHO3aX

Hroro yacos 1mo reme
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6 | Tema «O0MeH BelecTB M MpeBpalleHNe YHEPTHU B KIETKe»
6.1 | OOmeH BemecTB — 3 AccuMWIALNS U TUCCUMUAIISILIAS — PackpbiBaTh conep:kaHnne TEPMUHOB U
MeTabom3M JIBE€ CTOPOHBI MeTabonu3Ma. Turibl MNOHATUN: OOMEH BELIECTB

oOMEHa BEIeCTB: aBTOTPOPHBIN U
reTepoTpodHbIN. YdacTre Kuciopoaa
B OOMEHHBIX IIpolieccax.
DHepreTuueckoe 00ECIICUCHHE KIICTKH:
npeBpamienre ATO B 00MEHHBIX
npoueccax. DepMeHTaTUBHBIN
XapaKTep peakHil KJIIETOYHOTO
MeTabonuzMa. GepMeHThI, UX
CTPOCHME, CBOMCTBA U MEXaHU3M
neictBusa. Kopepmentsl. OTanuns
(hepMEHTOB OT HEOPraHUYECKUX
KAaTaJIn3aTOPOB. belK1u-aKTUBAaTOPHI U
OENKH-UHTUOUTOPBI. 3aBUCUMOCTh
CKOpOCTH (hepMEHTATUBHBIX PEAKITAN
OT Pa3JINYHBIX (PaKTOPOB.
JdeMoHcTpanMu

Tabmipl 1 cxeMbl: «DOTOCHUHTE?Y,
«DHEPreTUYecKuii 0OMeH»,
«buocunres 6enkay, «CTpoeHue
bepmenTay, «XeMOCHUHTE3Y.
Oo0opynoBanue: CBETOBOM MUKPOCKOIT,
000pyJI0BaHUE JIJIsl IPUTOTOBJICHUS
MOCTOSIHHBIX U BPEMEHHBIX
MHUKPOIIPENapaToB.

(MeTaboau3M), aCCUMUITSITUS
(aHaboMM3M), WK TIIIACTHYECKUIT
00OMEH, TUCCUMUTIAINSA (KaTaboIu3M),
WM DHEPreTUYeCKuil OOMEH,
aBTOTPO(dBI, reTepoTpodbl, aHAIPOOHI,
a’poObI, (hepMEHTHI, AKTUBHBIN LIEHTD,
cyOcTpatHas cieupuIHOCTD,
Ko(hepMEHTBI, OCIKU-aKTUBATOPHI U
OEJIKH-UHTUOUTOPBI.

[lepedyuncisiTh 0COOCHHOCTH
MJIACTUYECKOTO U SHEPTeTUYECKOTO
oOMeHa B KJIETKE, YCTaHABINBATh
B3aMMOCBSI3b MEXK Y IJIACTUYECKUM U
DHEPreTHYCCKUM OOMEHOM.
Paszianyares TMIIEI OOMEHA BEIECTB:
aBTOTPO(MHBIN U TeTepOTPOPHBIH.
[loka3eIBaTh posib KHUCIOpPOAA

B OOMEHHBIX MpoIleccax.
CxemaTH4eCcKU U300paKkaTh CTPOCHUE
dbepmenTa.

Otnnuate hepMeHTHI

OT HEOPTaHUYECKUX KaTallu3aTOPOB U
OTIPEJICNIATh X POITh

B (YHKIITMOHUPOBAHUHU KUBBIX CUCTEM,
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JlaGopaTopHasi pabora

«3ydyeHune KkatanuTH4eCcKon
aKTUBHOCTHU (PEPMEHTOB (Ha IpuMepe
aMUJIa3bl UM KaTala3bl)y.
JlaboparopHuasi padora

«3yuenune hepMEeHTATUBHOTO
paciernieHus NepoKcuIa BOAOpoaa

B PACTUTEJBHBIX U JKUBOTHBIX KIJIETKAX

B IIPOMBIIIICHHOCTH, B MEJIUIIUHE,

B IIOBCETHEBHOM KU3HM YEJI0BEKA.
CTaBUTH SKCIIEPUMEHT I10 BBISIBIICHUIO
KaTAJIMTUYECKON aKTUBHOCTH
MIEPOKCHUIa3bl, aMUJIa3bl, O0BSICHATH
MOJTy4YE€HHBIE PE3YJIbTATHI

6.2

ABTOTPO(HBIN TUTT
0oOMEHa BEIIECTB.
dortocuHTE3

[lepBrUYHBIN CUHTE3 OPraHUYECKHUX
BEILIECTB B KJIeTKE. DOTOCUHTES.
AHoxcueennblll U OKCUSEHHbLU
gdomocunmes y bakmepuii.
Ceemocobuparowue nuemeHmol u
nueMeHmbvl peakyuoHHO20 YeHmpa.
Pose xmoporutactos B nmporecce
dbotocunTe3a. CBETOBAs U TEMHOBAs
dazbl. Domoovixanue, Csz-, Cs-

u CAM-munwvt hpomocunmesa.
[IpoaykTUBHOCTH (POTOCUHTE3A.
Bnusinue pa3nuunbix (akTopoB

Ha CKOPOCTh () OTOCHHTE3a. 3HAUCHHEC
dorocunresa.

JleMoHCTpanuu

[Hoprpersr: [Ix. [Ipuctam,

K. A. Tumupszes.

Tabuuibl U cxembl: «DoToCUHTE3»

PackpbiBaTh copiep:kaHrue TEPMUHOB U
MOHATUM: (HOTOCHHTE3, (Pa3bI
dboTocuHTE3a (CBETOBAs, TEMHOBAs),
dbotonu3s, hochopripoBaHue, UK
Kaneeuna, HA J1®+ (nepeHocuuk
BOJIOPOJIA).

XapakTepu30BaTh MJIACTUYECKUI OOMEH
Kak dTall o0111ero ooOMeHa BEIIECTB;
coObITHs (hOTOCHMHTE3a (PeaKuu
CBETOBOW M TEMHOBOH (ha3); poJib
XJIOPOIIACTOB B MPOILIECCE
dboTocuHTE3A.

BBIABIATE MPUYUHHO-CIICICTBEHHBIC
CBSI3M MEXK/TY MOTJIOIIEHUEM COJTHEUHON
HEPrUH XJIOPOPUIIIOM U CHHTE30M
Monekyn ATO.

CpaBHUBATH UCXOJIHBIEC BEIIECTBRA,
KOHEYHBIE TTPOJIYKTHI U YCIIOBHS
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MPOTECKAaHUs PEAKIINI CBETOBOU U
TeMHOBOU (a3 poTrocuHTe3a.
VYcraHaBiaMBaTh B3aUMOCBSI3b MEKIY
(hOTOCHHTE30M U JIBIXaHHUEM; CBETOBOM
1 TEMHOBOHW peakIusMu (POTOCHHTE3A.
OneHuBaTh 3HaYCHUE (DOTOCHHTE3A
JUIS JKU3HU Ha 3emiie

6.3 | ABToTpOo(HBII THI XemocuHres. PaznooOpaszue PackpeIiBaTh copepkaHue TEPMUHOB U
oOMeHa BEILECTB. OpPraHU3MOB-XEMOCHHTETUKOB: HOHATUI: XEMOCHHTE3.
XeMOCUHTE3 HUTpUDULIHIPYIOLTHE OaKTEpUH, OOBSICHUTB CYIITHOCTh XEMOCUHTE3A,
xKele300aKTepuu, cepodaKkTepu, pacKpbIBaTh €ro 3HaueHue B bnocdepe.
BOJIOPO/IHBIE OaKTepuu. 3HAaUCHHE [TpuBOIUTH TPUMEPHI
XEMOCHHTE3A. XEMOCHHTE3UPYIOIIUX OaKTepuil
JlemoHCcTpanuu (HuTpUdULMpYIOLIE OAKTEPHUH,
[Hoprtpersl: C. H. Bunorpaackuii, xKese300aKTepuu, cepoOaKkTepuu,
I'. A. 3aBap3uH. BOJIOPOJIHBIE OAaKTEpUU) U
Tabauibl u cxembl: «POTOCUHTESY, XapaKkTepru30BaTh UX
«XeMOCUHTE3» AKU3ZHEJEATEIbHOCTb.
JlabopaTopnasi pabora CocTaBisTh ypaBHEHUS pEaKLIUA
«CpaBHeHue npoueccoB (POTOCUHTE3a U | XEMOCHUHTE3a.
XEMOCHHTE32» CpaBHUBATh XEMOCUHTE3
¢ GOTOCHHTE30M
6.4 | DHeprernueckuit AHa3poOHbIe Opranu3Mbl. Bujsl PackpeiBaTh cogepxaHue TEPMUHOB U
0oOMeEH — Opoxenus. [IpoyKTbl OpOKEHUS U UX | OHATHIA: 3TAlbl SHEPreTUUECKOTO
JTUCCUMMIISALIUS MCIIOJIb30BAHUE YETIOBEKOM. 00OMEHa — MOATOTOBUTEIbHBIM,

AHa’po0OHBIC MUKPOOPTaHU3MBbI KaK
00BEKTHI OMOTEXHOJIOTUU U

OECKUCIOPOIHBIN (aHAIPOOHBIN),
KHUCIIOPOAHBIN (a9POOHBIH); TIIMKOIIU3,
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BO30yAUTEIN OOJIC3HEH.

ABpoOHBIE OpraHu3MBbl. DTarbl
HYHEPreTUYECcKOro oOMeHa.
[TogroroButenbHebIN 3Tan. [ mukonus —
OCCKHUCIIOPOHOE PACIICTUICHUE
TTFOKO3BI.

buonorudeckoe okuciaeHue, Uin
KJIETOYHOE Jibixanue. Poib
MUTOXOHAPUI B Mpolieccax
OMOJIOTUYECKOTO OKUCIICHHUS.
[lukyMuecKkue peakuuy.
OxucnurenbHoe hochopuIMpoBaHue.
DHepaus MeMopanHo2o spaouenma
npomonos. Cunmes AT®: paboma
npomorHot ATD-cunmaswoi.
[IpenmyiecTBa a3poOHOTO MyTH
oOMEHa BEUIECTB Mepe i aHa3POOHBIM.
D (HEKTUBHOCTH YPHEPTreTUUECKOTO
oOMeHa.

JleMOHCTpanuu

[loptpetsl: B. A. DHrenbrapar,

I1. Mutuermn.

TaOauibl U cXeMbl: « IHEPreTUYECKU
OOMEHY.

JlabopaTopHnasi padora

«CpaBHEHUE MPOIIECCOB OPOXKEHUS U
JIBIXAHUSD)

OposkeHne, OMOJIOTHIECKOE OKHCIICHHE
(npixanue), nuukia Kpeobca,
okuciuTensHoe hochoprmpoBaHue,
MIPOTOHHBIN TPATUEHT, TPOTOHHAS
AT®-cunraza.

[lepeuncnsaTh 0COOCHHOCTH
HSHEPreTUYECKOro 0OMEHa B KIIETKE.
OnuchIBaTh ATAIBl SHEPTETHIECKOTO
oOMmeHa (ITOArOTOBUTEILHBIN,
OECKUCIOPOIHBIN, KUCIOPOIHBIN) U
CPaBHHUBATh UX MEXIY COOOM.
XapakTepu30BaTh PEAKINH TTHKOJIN3A,
OpO’KEeHMUsI, KJIETOYHOTO JIbIXaHMUS.
YcranaBnuBaTh B3aUMOCBSI3b MEKTY
TJIMKOJTU30M, KJICTOYHBIM JbIXaHUEM U
cuHTe30M MoJieKys1 ATO.

CocTaBisTh YpaBHEHHS OCHOBHBIX
ATANOB YHEPTETUUECKOT0 OOMEHa

B KJICTKE.

PaccunThIBaTh JHEPTETUYECKYIO
3(h(HEKTUBHOCTH TIMKOIN3a U
OMOJIOTUYECKOTO OKHCIICHHUS.
Ha3sbiBaTh ncxo/iHbIE BEIECTRA,
KOHEYHBIE MTPOJIYKTHI U YCIIOBUS
MIPOTEKAHUSI PEAKIIUNA IHEPTETUIECKOTO
oOMeHa.

CpaBHMBATH YHEPTETUYECKYIO
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3 PEeKTUBHOCTH OECKUCIOPOTHOTO U
KHCJIOPOJIHOTO 3TAlOB KOHEYHBIE
MPOJYKTHI U YCIIOBUS MPOTEKAHUS
peaxiuii SHePreTuIecKoro ooOMeHa
AHEPreTUYecKoro oOMeHa

Hroro yacoB no teme 9
7 | Tema «HacaeacrBeHHass HH(popMaLys U pealu3anus eé B KJIeTKe»
7.1 | Peakuuu MaTpU4HOTO 2 Peakuuyu MaTpU4HOr0 CUHTE3A. PackpeiBaTh conepxaHue TEPMUHOB U

CHHTC3a

[IpuHIKMT KOMIIJIEMEHTAPHOCTH

B PEAKLMUAX MAaTPUYHOTO CUHTE3A.
Peanuzaiusa HaciencTBeHHON
uHdopmariu. ['eHeTnyeckuii Koj, ero
CBOMCTBA. TpaHCKpUIILUS —
marpuuHbiil cuHTe3 PHK. TIpuHumne:
TPAHCKPUIILIUU: KOMIUIEMEHTAPHOCTb,
AHTUTIAPAIIIEITBHOCTD,
acuMMeTpuuHOCTh. Co3pesanue
mampuunvix PHK 6 aykapuomuueckou
knemxe. Hexooupyrowue PHK.
JleMOHCTpanuu

[Toptpert: H. K. Konb110B.

Tabuuiel ¥ cxeMbl: «buocunTes
Oenkay, «'eHeTHUECKUHN KOO

MOHSTUM: I'€H, TEHETUUYECKUMN KO/,
KOJIOH (TPHUILIET), CTOM-KOOHBI,
MaTpulia, MAaTPUYHbBIA CUHTES,
tpanckpunuusa, PHK-nonnmepasa,
MPOMOTOP, CIUIACUHT, HHTPOH, SK30H.
XapakTepu30BaTh peakiiui MaTPUUIHOTO
CHUHTE3a, CBOKMCTBA IT€HETUUECKOT 0 KOJIA.
OnuchIBaTh 3Tanbl TPAHCKPUIIIUU U
TPAHCIISIMU;, YCTaHABINBATh
B3aMMOCBSA3b MAaTPUUHBIX PEAKIIHI

B KJIETKE; CXEMaTUYECKU N300paxaThb
MAaTPUYHBIE PEAKIIUU TPAHCKPUIILIUN U
TPAHCISALUU.

PemaTs 6uonornyeckue 3aj1auu Ha
OnpeIeTIEHHE MOCIEA0BATEIbHOCTH
nykaeotuaoB JJHK u MPHK, npumensis
3HAHUA O PEAKLIUSIX MATPUUYHOTO
CHUHTE3a, TCHETUYECKOM KOJIE,
MPUHIIAIIE KOMIUIEMEHTaApPHOCTH
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7.2 | CunTtes Oenka Tpancmanus u €€ sransl. Ydactue PackpeiBath conepkanue TEPMUHOB U
tpancnoptHeiX PHK B OnocunTese MOHATHN: TPAHCIIALMUSA, AaHTUKOJIOH,
Oenka. YcinoBusg OnocuHTe3a OeiKa. TPHK, amunoanuia-TPHK-cunTerasa
KonupoBanue aMmuHOKuCIOT. Pojib (komaza), moympubdocoma (Ioaucoma).
pubocoMm B OHOCHHTE3€e OerKa. XapakTepu30BaTh CBOWCTBA
JleMoOHCTpaUKH TCHETHYECKOT0 KOJIa.
Tabmuiie u cxembl: «bnocuHTE3 OnuceIBaTh 3Tanbl TPAHCISALUU U
oenkay, «['eHeTHIECKUN KO CXEMaTHYeCKH N300pakaTh MaTPUUIHBIC
pEaKIuy TPAHCIISIIHH.
PemaTtes Ouonoruueckue 3agadu
Ha onpeesieHne anTukogoHoB TPHK,
MOCIIEOBATEIBHOCTH aMUHOKHCITOT
B MOJICKYyJIe OeNka, MPUMEHSISI 3HAHUS
0 peaKIUsIX MaTPUIHOTO CHHTE3a,
TEHETUYECKOM KOJIe, IPUHIIUTIC
KOMITJIEMEHTApHOCTH
7.3 | MexaHu3Mbl CospemeHnbie npedcmasieHus PackpbiBaTh copepkanrue TEPMUHOB U

IKCIPECCHU TCHOB

0 cmpoeHuu 2eHog. OpraHuzanus
reHOMa y MPOKapuoT U DYKApUOT.
Perysiiius akTHBHOCTH T'€HOB

y IpoKapuoTt. [ unoresa orepona

(d. XKako0, XK. Mano).

Monekynapuvle Mexanusmvl IKCNpeccuu
2ernos y aykapuom. Ponv xpomamuna

8 pezynayuu pabomul 2eHo8. Perynsuus
OOMEHHBIX MPOIIECCOB B KIIETKE.
Knerounslit romeocras.

IIOHATHUH: OIIEPATOp, ONIEPOH,
CTPYKTYPHBIE I'€HBI, IPOMOTOD,
perpeccop.

OnuceIBaTh CTPYKTYpy F€HOMA
IPOKAPHUOT; XapaKTepu30BaTh paboTy
UHAYIIMOEIHHOIO U perpeccu0eIbHOro
OIepoHa.

Beiaensate CTpyKTypHYIO U
PEryIsATOPHBIE YACTH I'€HA DYKAPHUOT.
CpaBHUBATh MTPOLECCHI HKCIPECCUU

62




denepanbHas paboyas nporpamma | buosorus. 10-11 kiaccel (yriyOnEéHHBINH YPOBEHB)

JleMOHCTpaLu1
Tabmmup! 1 cxembl: «brnocuaTes
Oenkay, «I'eHeTHJecKui Ko

T'€HOB Y MPOKAPUOT U DYKAPHOT.
XapakTepu30BaTh TUIIOTE3Y ONEPOHa
(®. Kako0, XK. Mano).

OnuceIBaTh MEXaHU3M TTOICPKAHS
KJICTOYHOT'O TOMEOCTa3a

7.4

OCHOBBI BUPYCOJIOTHH.
NudopmanmonHas
ouonorus

Bupycsl — HekieTouHbIe (DOPMBI JKU3HU
u oOnuratHbeIe Tapa3uThl. CTpoeHUE
MIPOCTHIX U CIOXKHBIX BUPYCOB,
pPETPOBUPYCOB, OaKTEeprOdaros.
Kuznennwiti yuxn JTHK-cooeporcawux
supycos, PHK-cooepocawux supycos,
baxmepuoghacos. Obpamuast
MPAHCKpUNYus, pesepmasd,
uHmezpasa.

BupycHbie 3a00J1eBaHNS YeTTOBEKA,
KUBOTHBIX, pactennii. CITN/I,
COVID-19, couunanbHbie U
METUITMHCKHUE TIPOOJIEMBI.
buoungopmamura: unmezpayus u
ananu3s ooavuux maccusos («bigdata»)
CMPYKMYPHBIX OUOI02UHECKUX OAHHBIX.
Hanomexnonozuu 6 buonoeuu u
meouyure. IIpoepammupyemoie
dyukyuu 6enxos. Cnocobwvt 0ocmasku
JleKapcms.

JleMoHCTpanuu

[Toptper: /. N. IBaHOBCKUI.

PackpbiBaTh conepxaHue TEPMUHOB U
NOHATUI: BUPYC, BAPUOH, CEPALICBUHA,
Karcu, oOpaTHasi TPAaHCKPUIILINS,
peTpoBUpPYCHI, bakTepuodar, BUpyc
uMMyHoaedunuTa yenoseka (BIY),
PUPOTHO-0YAr OBbIE NH(EKIIUU.
XapakTepu3oBaThb BUPYCHI,
peTpoBUPYCHI U OakTepuodaru Kax
BHYTPHUKJICTOYHBIX MTAPa3UTOB
MIPOKAPHUOT U DYKAPHOT.

N3naraTh runoTe3bl H3BOIOLHUOHHOTO
POUCXOXK]ICHUSI BUPYCOB.
OmnuceIBaTh MEXaHNU3M B3aUMO/ICHCTBUS
BUpYCA U KJICTKH, HHPEKITMOHHBIN
BUPYCHBIN TIpo1ecC.
XapakTepu30BaTh MEXaHU3MbI
BEPTUKAIBHOU U TOPU30HTAIBHOU
nepeaady BUPYCOB; 3a00JIeBaHUS
YKUBOTHBIX U PACTEHUH, BHI3bIBAEMbIC
BHUPYCaMHU.

Ha3biBaTh BUpyCHBIE 32001€BaHNUA,
BCTpEYarolrecs y 4esloBeKa: TpHil,
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Ta0auiel ¥ cXeMbl: «I eHeTHYeCKHui
Ko, «Bupyce», «bakrepuodarm.
IIpakTuyeckas padora
«Co3ianue MoAeIu BUpyca

KJICILIEBOM HHIIE(AIIUT, TeNATHUT,
COVID-19, CITMIA.

Co0roaTh paBuJia MOBEICHUS

B OKPYKAIOIIEH NPUPOIHON Cpeie, MEp
POQUIAKTUKU PACTIPOCTPAHCHHUSI
BUPYCHBIX 3a00JIEBAHU (B TOM YHUCIIE
BUY-undexmm)

Hroro

4aCoB I10 TEMEC

9

Tema « Ky3HeHHBIH UK KJIETKH»

8.1

JKM3HEHHBIN TUKIT
KJIETKH

1

KiteTouHbIi UKL, €ro NeEPUObI U
perymsnus. Marepdasza u MuTos.
Oco0eHHOCTH MPOIIECCOB,
MPOTEKAIOIINX B UHTEp(ase.
IToaroroBka KJIETKH K JECJICHUIO.
[IpecunTeTHUECKH I
(MOCTMUTOTUYECKHIT ), CHHTETUYECKU I
Y IOCTCUHTETUYECKU I
(MPEeMUTOTUIECKUI ) TIEPUOJTBI
uHTEep(ha3bL.

JleMOHCTpanuu

Tabmuel U cxeMbl: « KU3HEHHBIN ITUKIT
KJIETKN», « MHUTO3»

PackpeiBaTh conepxannue TEPMUHOB U
MOHSITUN: KIETOYHBIN LUK, UHTep(da3a.
[lepeunciisaTe neproIbl )KU3HEHHOTO
LIUKJIA KJIETKA U XapaKTepU30BaTh
MPOTEKAIOIINE B HUX MTPOLIECCHI

8.2

MatpuyHbIi CHHTE3
JAHK. Xpomocombl

Marpuunsbii cunres JJHK —
permkanus. [[puHIUIEL penMKanum
JIHK: KOMIUIEMEHTapHOCTb,
IIOJIYKOHCEPBAaTUBHBIA CUHTES,
aHTUIIAPAJUIEIbHOCTE. Mexanusm

PackpeiBaTh copep:kaHue TEPMUHOB U
MOHSATUM: peTUIMKalus (peayIUTUKALIN),
KOMILIEMEHTAPHOCTb,
aHTUTIAPAJJIETHLHOCTbD,
JAHK-nonmnmepasa, tenomepa,
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perukannu JIHK. XpomocoMsl.
Crpoenune xpomocom. Tenomepsl u
TeroMepaza. XpoOMOCOMHBIN HAOOp
KJIETKU — KapUOTHIIL. JUIIITONTHBIN U
raryIOUIHBIA HAOOPBI XPOMOCOM.
['oMmonornynsie XxpomocoMmsl. [1osioBbIE
XPOMOCOMBI.

JleMOHCTpanun

Tabmuuel ¥ cxeMbl: « KHU3HEHHBIN ITUKIT
KJIETKN», « CTPOCHHE XPOMOCOMY,
«Penmukanus [JTHK».

Oo0opynoBanue: CBETOBOM MUKPOCKOIT,
MHUKpoIipernapaTbl: «MuTo3 B KJIeTKax
KOpEIIKa JTYyKa.

JlaGopaTopHasi pabora

«M3yueHne XpoMOCOM Ha TOTOBBIX
MHKpOMpenapaTax»

peIUIMKAIIMOHHAsl BUJIKA, XpOMOCOMa,
XPOMOCOMHBIN Ha0Op, HYKJIEOCOMBI,
CECTPUHCKHUE XPOMATHU/IbI, IICHTPOMEDA,
KapuOTHII, TAIIOUIHBIA U JATIION THBIN
Ha0Op XPOMOCOM, TOMOJIOTHIHBIC
XPOMOCOMBI, TIOJIOBBIE XPOMOCOMBI.
XapakTepu3oBaTh CTPOCHUE XPOMOCOM,
KapUOTHUIIOB OPraHU3MOB.
[lepeuncnsiTh MPUHIMUIIBI PETUIUKAIIUN
JIHK u naBaTh UM cojepkaTelbHYIO
XapaKTEPUCTHUKY.

OnuceIBaTh MEXaHU3M PETITUKALINH
JIHK.

CxemMaTH4eCKU U300paKkaTh CTPOCHUE
MeTaha3zHOH XPOMOCOMBI.

Paznuuars XpoMocoMBI

Ha MUKpOTpernaparax u
MUKpodoTorpadusx

8.3

JleneHue KJIeTKu —
MHTO3

Henenue kimetkn — Muto3. Ctagun
MMTO3a U MPOUCXOISIIIME B HUX
nporiecchl. Tunbsl MuTo3a. Kaproknnes
Y [IUTOKWHE3. brosornueckoe
3HAYEHUE MUTO3A.

JleMoHCTpanuu

Tabyuiel U cxembl: «KU3HEHHBIN UK
KJIETKN», «CTPOEHUE XPOMOCOMY,
«Penmukanus JJHK», «MuTto3y.

PackpriBaTh copepxaHie TS PMUHOB U
MOHSATUM: MUTO3, TIpoda3za, meradasa,
anadaza, Tenodaza, KapuoKuHe3,
ITUTOKWHE3, BEPETEHO JICTICHUS,
MeTadaszHas miacTuHKa, 6oposaa
JICJICHUSL.

[lepeuucnsaTs MoCIEI0BATENLHOCTD
CTa/INii MUTO3a U ONMCHIBATh
MPOUCXOIAIINE HA HUX TPOIECCHI.
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Oo0opynoBanue: CBETOBOI MUKPOCKOIT;
MUKponpenapaThl: «MHUTO3 B KJIETKaX
KOpEITKa JTYKa.

JlaGopaTopHasi padora

«Habmronenue MuTo3a B KIIETKaxX
KOHYHMKA KOpPENTKa JIyKa (Ha TOTOBBIX

CpaBHHMBATh OCOOEHHOCTH ITPOTECKAHUS
MHUTO3a B PACTUTEILHBIX U JKUBOTHBIX
KJIETKAX.

OOBsCHATH OMOJIOTHYECKHUI CMBICIT
MHTO3a.

Pa3znnuate ctaaum MuTo3a

MUKpOTIperaparax)» Ha MUKpOMpernaparax u
MHUKpodoTorpadusx
8.4 | Perymsanus 1 Perynsmust MUTOTHYECKOTO TTUKIIA PackpeiBatTh copepikanne TEPMHUHOB U
YKU3HEHHOTO ITMKJIa kieTkd. [I[porpamMmMmupyemas KIIeTO9Hasl | TIOHSITHI: alonTo3, mpoudeparus,
KJIETOK rudeb — aromnTo3. nuddepeHIpoBKa.
Krnerounoe sipo, XpOMOCOMBI, XapakTepu30BaTh PETYIISAIUIO
GbyHKIIMOHAIbHAS TEHOMUKA. MHUTOTHYECKOTO MUK KICTKH.
Mexanuszmul npoarugpepayuu, OOBSICHATH OMOJOTMYECKUN CMBICTT
ougpgepenyuposku, cmapenus u 2ubeay | 3aporpaMMUAPOBAHHON KJIETOYHOM
knemox. «L{ugpposas knemra» — rubenu — arnomnTosa.
buourHgopmamuveckue mMooenu Y cranaBIuBaTh B3aUMOCBSI3b MEXKTY
@DYHKYUOHUPOBAHUSA KIIEMKU. TOMEOCTa30M KJICTOK M X THOCIBIO
JdeMoHcTpanMu
Tabmuuel U cxeMbl: « KHU3HEHHBIN ITUKIT
KIETKW», «CTpOEHUE XPOMOCOMY,
«Penmukanus [JHK», «Mwuto3»
Htoro yacoB mno teme 6
9 | Tema «CTPOEHUE U ®YHKILHUHU OPI'AHU3MOB»»
9.1 | Opranusm Kak euHOe 1 buonoruueckoe pazHooOpaszue PackpsiBaTh cojiepkaHue TEPMUHOB U

OcJIoC

OpraHnu3MoOB. OI[HOKJ'IGTO‘-IHI)Ie,

KOJIOHHAJIbHBIC, MHOT OKJICTOYHBIC

IOHATUI: OPTaHU3M, OpraH, OpraHeJbl,
CHCTEMa OpPraHoB, anmnapar,
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OpraHU3MBl.
Oco0eHHOCTH CTPOCHUS U
JKU3HEICATSIBHOCTH OJHOKICTOYHBIX
opranus3moB. bakrepuu, apxeu,
OJIHOKJICTOYHBIE TPUOHI,
OJTHOKJIETOYHBIE BOJIOPOCIH, APYTHE
poTUCTHL. KoJIOHHanbHbIE OPraHU3MBI.
B3aumocBs3b yacTeii MHOIOKJIETOYHOI'O
opranusma. TkaHu, Opranbl U CUCTEMBI
opranoB. OpraHusMm Kak €JJMHOE IIeJ0¢.
I'omeocTas.

JleMOHCTpaLun

Ta0aunbl ¥ cXeMbl: «OTHOKIETOYHBIC
BOJOPOCN», K MHOTOKJIETOUHBIE
BOZIOpOCINY, «bakrepuny,
«IIpocteiimey, «Opranbl IBETKOBBIX

pactennit», «CuCTEMbI OPraHoOB
MO3BOHOYHBIX JKUBOTHBIX),
«BHyTpeHHee cTpoeHne HACEKOMBIX).
O6opynoBanme: cCBETOBOM
MHUKPOCKOT; MUKPOTIPETIapaThI
OJTHOKJIETOYHBIX OPTaHU3MOB; KHBBIE
HK3EMIUISIPl KOMHATHBIX PACTEHU;
repOapuu pacTeHUN pa3HbIX

OTJIEJIOB; BIaKHBIE MPEnapaThl
YKUBOTHBIX

(yHKUIHOHAIbHAS CUCTEMA, TOMEOCTA3.
[lepeuncnaTe CTPyKTYpHO-

(G yHKUIHOHAIbHBIE YaCTH
OJTHOKJIETOYHBIX, KOJJOHHAJIbHBIX,
MHOTOKJIETOYHBIX 1 MHOI'OTKAHEBBIX
OpPraHU3MOB.

XapakTepru3oBaTh 0COOCHHOCTH
CTPOEHUS U KU3ZHEAEATEIbHOCTH
OJTHOKJIETOYHBIX OpPraHU3MOB,
KOJIOHUAJIbHBIX, MHOTOKJIETOYHBIX U
MHOTOTKaHEBBIX OPIaHU3MOB.
CpaBHUBATh MEXY COOOI
OJIHOKJIETOYHBIE, KOJIOHUAJIbHBIE,
MHOTOKJIETOYHBIE U MHOTOTKaHEBBIE
OpPraHU3MBI
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9.2 | Tkanu pacteHuit Tkanu pacreHuil. Tunbl pacTUTENbHBIX | PackpsiBaTh conepkaHue TEPMUHOB U
TKaHEW: 00pa3oBaTenbHas, MOKPOBHAS, | MOHSATUM: TKaHb, SUAEPMUC, TPOOKA,
IIPOBOJIAILAsL, OCHOBHAA, KOpKa, JIyO, IpeBECUHA, APEBECUHHbIE
MexaHnyeckasi. OCOOEHHOCTH BOJIOKHA, JTyOsSIHbIE BOJIOKHA, COCY/IBI,
CTPOEHUS, PYHKIMH U PACTIONIOKEHUS KAMEHHUCTBIE KJIETKHU.
TKaHEH B OPraHax pacTEHUM. XapakTepu30BaTh TUIbI PACTUTEIIBHBIX
JleMOHCTpauu TKaHel: oOpa3oBaTesbHasl, MOKPOBHAS,
Ta0auibl ¥ CXEMBIL: IIPOBOAAIIASL, OCHOBHAS, MEXaHUYECKas;
«Txanm pacrenuii», «Oprassl HEPEYUCIIATE OCOOEHHOCTU UX CTPOECHMSI
LIBETKOBBIX pacTeHUI», «KKOpHEBBIE Y BBINOJIHSIEMbIE (DYHKLIUU
cucTeMb», «CTpoeHue cTeds»,
«CTpOoeHHUE NTMCTOBOW TUIACTHHKW.
Oo0opynoBanme: KUBBIE YK3EMIUISPBI
KOMHATHBIX PaCTEHUI; CBETOBOMN
MHKPOCKOI; MUKPOIIPENAPATHI TKAHEH.
JlaGoparopHas pabora
«M3y4yeHne TKaHen pacTeHU

9.3 | TkaHM )KUBOTHBIX U TKaHM )KMBOTHBIX U Ye€JIOBEKa. THIIBI PackpbiBaTh cofepkaHue TEPMUHOB U

YCJIOBCKA

YKUBOTHBIX TKaHEW: dMUTeNnaIbHasl,
COEIMHUTENbHAS, MbIIIICUHAsI, HEPBHASI.
OcoOeHHoCTH cTpoeHUs!, QYHKIUNA U
PacroJIOKEeHHs TKaHEe! B OpraHax
YKUBOTHBIX U YCIIOBEKA.
JleMoHCTpanuu

Tabsuiibl U cxeMbl: « TkaHu
KUBOTHBIX», «CKEJIET YEIOBEKa,
«IInmesapurenbHas cucreMay,

MOHATUU: TUTEINN, CEKPET,
MBIIIICYHbIE BOJIOKHA, HEUPOH,
HEUPOTJINS.

XapakTepu30BaTh TKAHU )KUBOTHBIX U
YEeJIOBEKA: dMUTEIUaIbHas,
COCMHUTENbHAsI, MBILLICYHAs!, HEPBHAS;
MEPEUUCISATH OCOOEHHOCTH X CTPOCHUS
Y BBITIOJHSIEMbIE ()YHKITUN
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«KpoBeHOCHas cucremay,
«/IpixarenpHast cucremay, « Heppuas
cucremay, «Koxa», «MplieuHnas
CUCTEMAY.

O6opynoBanme: CBETOBOW MUKPOCKOIT,
MHKPOITPENAPaThl TKAHEH.
JlaGopaTopHasi pabora

«M3ydyeHne TKaHEN KUBOTHBIX)

9.4

Opraunbl. CucreMsl
OpraHoB

Opransl. BereratuBHbIe U
reHEepaTUBHbBIC OPTaHbl PaCTECHUH.
Oprasbl ¥ CUCTEMbI OPTaHOB
YKUBOTHBIX U uelloBeka. O yHKIUU
OpPraHOB U CUCTEM OpPTraHOB.
JeMmoHCcTpauuu

Tabmmiel u cxeMbl: «Oprasbl
IIBETKOBBIX pacTeHUi», «KopHeBbIE
cucteMb», «CTpoeHHE CTEOIISTY,
«CTpoeHHE TMCTOBOM MIaCTUHKN,
«Cxener yeroBeKay,
«IIuieBapuTesbHas CUCTEMAY,
«KpoBeHocHas cucrtemay,
«JlpIxaTrenpHas CucTeMa,
«BpiaenurenbHas cucremay, « HepBHas
CUCTEMaY, « JHJIOKPUHHAS CUCTEMAy.
O06opynoBaHue: )KUBBIE SK3EMILIAPHI
KOMHATHBIX PaCTEHUM; TrepOoapuu
pacTeHU pa3HbIX OTJEIIOB; CKEIETHI

PackprsiBaTh cofiepikaHue TEPMUHOB U
TIOHATHI: OpTraH, KOPEeHb, o0eT,
I[BETOK, TUTOJI, CEMSI, TIOJIOBEIC KeJIe3bl,
TIOJIOBBIC MPOTOKH, KOMYJISITHBHBIE
Oprasbl, CAICTEMbI OpPTaHOB.
XapakTepu30BaTh BETCTATUBHBIC U
reHEepaTUBHBIC OPraHbl PACTCHHU,
COMATHYECKHUE U PETyISATOPHBIC OpTaHbI
YKUBOTHBIX; TIEPEUUCTISITH OCOOCHHOCTH
WX CTPOCHUS M BHITIOJHACMBIC ()YHKITUH.
Y cTaHaBIMBaTh B3aMMOCBSI3H MEXKIY
CTPOCHHUEM OpPTraHOB U UX (QYHKIUSIMHU.
Pasznuaare BUIBI TKaHEH, OPTaHbl U
CHUCTEMBI OPTaHOB, B TOM YHCJIIE
YyeJioBeKa, Ha MUKpOIIpernaparax,
BJIQKHBIX IIperaparax, repoapusax u
MUKpodoTorpadusx, TadauIax,
MOJIETISIX ¥ MYJISIKaX
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MMO3BOHOYHBIX; KOJUICKIIUH
0€CII03BOHOYHBIX )KUBOTHBIX; BJIAXKHBIC
npenaparbl )KUBOTHBIX, CKEJIET
YEJI0BEKA.

JlaGopaTopHasi padora

«M3ydueHne opraHoB I[IBETKOBOTO
pacTeHus»

9.5

Omnopa Tena
OpPraHU3MOB

Omnopa Tena opranu3zMoB. Kapkac
pactenuid. CkeaeThl OIHOKJIETOYHBIX U
MHOTOKJIETOYHBIX )KUBOTHBIX.
HapyxHblil 1 BHYTpEHHUM CKEJIET.
CtpoeHure U THIIBI COETMHEHUS KOCTEM.
JleMOHCTpaLun

Tabmuipel u cxeMbl: «CTpoeHHE
crebs», «CTpoeHue JTMCTOBOM
IIACTUHKN Y, « CKEJIET YeIOBEKay.
Oo0OopynoBanue: CKEIEThI
MO3BOHOYHBIX; BJIAYKHBIE MpErapaThl
YKUBOTHBIX; CKEJIET YeJIOBEKa;
PaKOBHUHBI MOJITIOCKOB; KOJIJIEKI[UU
HACEKOMBIX, UTJIOKOXKUX

PackpsiBaTh conepkaHne TEPMUHOB U
MOHSITUI: OMOPHBIE CUCTEMBI, 000JIOUKHU
KJIeTKH, (PUOPUIITBI, KapKac, Hapy>KHBIN
CKeJleT (XUTUHOBBIN MTOKPOB),
TUAPOCTATUYECKUI CKENET, BHYTPEHHUM
CKeJIET, KOCTHU (JIJTMHHBIE, KOPOTKHUE,
IJIOCKHUE), COCTMHEHUS KOCTEH,
HEMOJIBYKHBIC (IIIBBI),
MOJIYITOABUKHBIE, TTOJIBUKHBIE
(cycTaBbl), OTAEIBI CKEJIeTa
MO3BOHOYHBIX JKUBOTHBIX: YepeTl,
0CEBO CKeJeT (TO3BOHOYHUK, Tpy/IHas
KJIETKa, XOp/ia), Mosica KOHEYHOCTEH,
CBOOOHBIE KOHEYHOCTH.

OnuceIBaTh HAPYKHBIN U BHYTPEHHUM
CKEJIEThI KUBOTHBIX, CTPOCHHUE U THUIIBI
COEIMHEHNS KOCTEN.

VYcraHnaBIMBaTh B3aMMOCBSI3U MEXIY
CTPOCHHUEM OMOPHBIX CUCTEM U UX
(GYHKUIMSAMU B OpraHU3ME.
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CpaBHUBaTh CTPOCHHE OMTOPHBIX CUCTEM
pacTeHUH U KUBOTHBIX

9.6 | [IBmxenue JIBM>KEeHHE OpraHu3MoB. J|BrxkeHuE PackpriBarh copepxanmue TEPMUHOB U
OpraHu3MOB OJIHOKJIETOYHBIX OPTaHU3MOB: MOHSTUN: ABUYKEHHE, IBUTATEIIbHbBIC
aMEOOMTHOE, )KT'YTUKOBOE, PECHUYHOE. | OpraHesuIbl, ABMKEHHUE TTPOCTEUIIINX
JIBH>KeHME MHOTOKJIETOYHBIX (amE€OomaHOE, KIYTHKOBOE,
pacTeHui: TPONMU3MBI U HACTUH. PECHUYHOE), ABUKEHHUE PACTEHUM
JIBUEHHE MHOTOKJIETOYHBIX (TpOnM3MBbI, HACTHH ), MBIIIICYHBIC
JKHBOTHBIX M YEJIOBEKA: MBIIICYHAS CHUCTEMBI (COKPATUTENIbHBIE BOJOKOHIIA,
cucrema. Peduiexc. CkeneTHble MBIIILBI | KOKHO-MYCKYJIbHBIA MEIIOK, CKEJIETHAS
u ux pabora. MYCKYJIaTypa), CKeJIeTHasI MbIIIIa
JlemoHCcTpanuu (MBILIIEYHOE BOJIOKHO, MUOGUOpUILIA),
Tabmuue! v cxembl: «OTHOKIETOYHBIE | BBICIIME JBUTATEIbHBIC IIEHTPHI, padoTa
Bogopocan», «IIpocreimme, MBI (BUTATENbHAS, COMAaTUYECKas),
«CTpoeHue MbIIIB, «MblllIeuHas MBIIIIEYHOE YTOMJICHUE.
cucTeMa» XapakTepu30BaTh BUJIbI IBUKEHUS
OJIHOKJIETOYHBIX U MHOTOKJIETOUHBIX
OpraHU3MOB.
OnuceIBaTh CKEJIETHBIE MBIIIILIBI U UX
pabory.
VYcraHaBIMBaTh B3aMMOCBS3b MEXKITY
CTPOCHHUEM OMOPHBIX CUCTEM U
JBHKCHUSIMU OPTraHU3MOB
9.7 | [lutanue opraHu3MoB [Tutanue opranusmos. llornonieHne PackpsiBaTh copiepkaHue TEPMUHOB U

BOJIbI, YIJIEKHCJIOTO Ta3a u
MHUHEPAIBHBIX BEIIECTB PACTEHUSIMH.
[ InTanue )KUBOTHBIX.

MOHATUI: TUTAHUE, TUILIEBAPEHUE,
MUIIEBAPUTEIbHBIC BAKYOJIU, KUIIIEYHAS
MIOJIOCTh, TUIIIEBAPUTENIbHAS TPYOKa,
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BHyTpUnonocTHOE U BHYTPUKIETOUHOE
nuieBapenue. [lutanue mo3BOHOYHBIX
JKMBOTHBIX. OTI€IIbI
MUIIEBAPUTEILHOT O TPAKTA.
[InieBapuTebHbIE )KEJIE3bI.
[InmeBapuTenbHas CUCTEMA YEIOBEKA.
JleMOHCTpanun

TaOauIIbl U CXEMBI:
«KHI11€4HOIIOJIOCTHBIEY,
«ITumeBapurtenpHas cuctemay, «Cxema
MATAHUS PACTCHUI.

Oo0opynoBanme: KUBBIE IK3EMILISPBI
KOMHAaTHBIX paCTeHUI; 000pyI0BaHUE
JUJISL IEMOHCTpAIlUY TTOYBEHHOTO 1
BO3JYIIIHOT'O ITUTaHUsI PACTEHUH,
pacIieTuIeHUs KpaxMalia U OeJIKOB

o JieicTBueM (pepMEeHTOB

MUIIEBAPUTEIbHBIN TPAKT,
MTUIICBAPUTEIBHBIC JKEIIE3bI,
MUIICBAPUTEITHLHBIC COKH.
XapaKkTepu30BaTh MUTAHNUE KUBOTHBIX;
BHYTPUIIOJIOCTHOE U BHYTPUKIIETOUHOE
MUIIEBApPECHHUC.

Paznmuuate Ha n300pakeHusIX (Cxemax,
Ta0IMIaX, MYJISKAX) OT/IEJIbI
MUIIECBAPUTEILHOTO TPAKTA U
MUIICBAPUTEIBLHYIO CHCTEMY YEIOBEKa.
VYcranaBnuBaTh B3aUMOCBSI3H MEXTY
CTPOCHUEM OPTaHOB MHIIICBAPCHHUS

9.8

JIpIxaHue OpraHu3MoB

JIpIxanue opranus3MoB. /[pIxaHue
pacTeHui. /[pIxaHue )KMBOTHBIX.
Huddys3us razoB uepes MOBEPXHOCTh
KJIeTku. Ko)KHOE JbIXaHue.
JlpixaTenbHasi mOBEpXHOCTh. XKabepHoe
Y JIETOYHOE JbIXaHue. Jlprxanue
MTO3BOHOYHBIX )KUBOTHBIX U YEJIOBEKA.
DBOIIOLIMOHHOE YCIIOKHEHUE CTPOCHUS
JETKUX TTO3BOHOYHBIX )KUBOTHBIX.
JlpIxarenbHasi CUCTEMA YeJIOBEKaA.

PackpeiBath copepkaHue TEPMUHOB U
MOHATHUH: bIxanue, mudQy3usi, KOKHOE
JIBIXaHUE, OPraHbl JIbIXaHU,
JIbIXaTEIbHBIC IBUKCHHUS, TbIXaTCIbHbBIN
LEHTP, JIETOUHbIE 00BEMBI, )KU3HEHHAs
€MKOCTb JIETKHX.

XapakTepu30BaTh JbIXaHUE PACTCHUN;
JIbIXaHUE KMBOTHBIX 1 YEJIOBEKA.
OnuceIBaTh YBOJIIOIIMOHHOE
YCII0KHEHHUE CTPOCHUS JIETKUX
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MexaHn3M BEHTWISIAY JIETKUX Y TITHL]
Y MJICKONTUTAIOMKX. Perynsmus
nbIxanus. JlpixaTreabHble 00bEMBI.
JleMOHCTpaL U1

Tabauiiel ¥ cxeMbl: «JIpIxaTeapHas
CUCTEMAY.

Oo6opynoBanue: 000pyIOBaHHE
JUISL IEMOHCTPALUH OIBITOB

10 UBMEPEHUIO KU3HEHHOW EMKOCTH
JETKUX, MEXaHU3MA JbIXaTEJIbHBIX
NBVOKECHUN

MI03BOHOYHBIX )KUBOTHBIX.
Pa3znnuate Ha n300paxeHusx (cxemax,
Ta0JIUIIAX, MYJISIKAX) JbIXaTEIbHYIO
CUCTEMY YE€JIOBEKa.

OnuchIBaTh MEXaHU3M BEHTUIISILIUU
JETKUX Y ITUI] ¥ MIIEKOTTUTAIOIIINX.

Y craHaBnMBaTh B3aMOCBSI3U MEXTY
CTPOCHHUEM OpPraHOB JbIXaHUSI U UX
(GYHKIUSIMU B OpraHu3Me

9.9

TpaHcnopr BemecTs
Yy OpraHu3MOB

TpaHcHOPT BEIIECTB Y OPraHU3MOB.
TpaHCIIOPTHBIE CUCTEMBI PACTEHU.
TpaHcOpT BEIIECTB Y KUBOTHBIX.
KpoBeHocHas cuctema 1 €€ OpraHbl.
KpoBeHocHas cuctema 1nmo3BOHOYHBIX
JKUBOTHBIX U 4yenoBeka. Cepatie,
KPOBEHOCHBIE COCYbI M KpOBb. Kpyru
KpOBOOOpaIeHUs. DBOMIOIIMOHHBIE
YCIIOKHEHUSI CTPOEHUS KPOBEHOCHOM
CUCTEMBI IT03BOHOYHBIX )KHBOTHBIX.
Pabota cepama u e€ perynsmusi.
JleMoHCTpanuu

Tabauup! 1 cxembl: «Oprassl
LIBETKOBBIX pacTeHMI», «KKOpHEBBIE
cucteMbl», «CTpoeHHe CTeOI»,
«CTpoeHHE IMCTOBOM TIJIACTUHKHNY,

PackpbiBatTh copiepikanre TEPMUHOB U
MOHSTUI: TPAHCIIOPT BEILIECTB,
TPAHCIIOPT y PAaCTEHU, KPOBEHOCHAS
CUCTEMa )KUBOTHBIX, KPOBb, IJIa3Ma,
(dhopMEeHHBIE JIEMEHTHI,
KpOBOOOpallleHHe, Kpyru
KpOBOOOpAIICHHS, CEPICUHBIN ITHKI,
auMmdpoobpaienue, mMda,
IuM(paTUYECKUe COCY/bl,

UM (paTUYECKUE y3JIbl, BHYTPEHHSIS
cpefia opranusma.

XapakTepu30BaTh TPAHCIIOPT BEIIECTB
y pacTeHul U 6eCT03BOHOYHBIX
KUBOTHBIX.

OnuchIBaTh KPOBEHOCHYIO CUCTEMY
YKUBOTHBIX M YEJIOBEKA.
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((KpOBeHOCHaH CHUCTEMAY,
((KpOBCHOCHBIG CHUCTEMBI IIO3BOHOYHBIX
KHUBOTHBIX»

Pa3znuuars Ha n300pakeHusAX (cxemax,
Ta0JINIIAX, MYJISIKAX) KPOBEHOCHYIO U
IMM(DAaTUYECKYIO CUCTEMY YEJIOBEKA.
VY cTaHaBnMBaTh B3aMMOCBSI3U

MEXKIy CTPOSHUEM OpPTaHOB
KpOBOOOpaIIeHus U uX QyHKIHIMA

B OpraHu3Me

9.10

Brigenenue y
OpraHu3MOB

Brinenenne y opranusmoB. Beiienenue
y pacteHuil. BoiiesieHne y >)KUBOTHBIX.
CokparurenbHbie Bakyoiau. Oprassl
BbIZIeNIeHUS. DUIIbTpanus, CEKpeus u
0o0paTHOE BCachIBaHUE KaK MEXaHU3MBI
pa0boThl opraHoB BblaeneHus. CBsA3b
ITOJIOCTH TE€JIa ¢ KPOBEHOCHOU U
BbIICJIUTENbHOW CUCTEMAMHM.
Bolaenenne y n03BOHOYHBIX )KUBOTHBIX
u yenoBeka. [louku. CTpoeHue u
byHKIIMOHUPOBaHKE HEPpOHA.
OObpazoBaHne MOYH Y YEJIOBEKaA.
JleMOHCTpanuu

Tabuuiibl ¥ cxeMbl: «BoiienurensHas
CUCTEMa»

PackpsiBaTh copepxaHue TEPMUHOB U
MOHSITUM: BBICJICHUE, T'yTTalus,
JUCTONAM, COKPATUTEIIbHBIE BAKYOJIH,
V3BUTHIE KAHAJIBLIBI, 3BE3/1UATHIE
KJICTKH, BBIJICIUTEIbHBIE TPYOOUKH,
MaJILIIUTUEBBI COCY/IbL, TIOYKH,
MOYETOYHHK, MOYEBOU MY3bIPb,
He(poH, Moua.

XapakTepu30BaTh NPOIECC BbIACICHUS
Yy PACTEHUN U KUBOTHBIX.

Pa3znnuaThk Ha n300paxkeHusx (cxemax,
Ta0JIUIIAX, MYJISKaX) BBIIETUTEIbHYIO
CUCTEMY YEJIOBEKa.

OnuceIBaTh MEXaHU3M
byHKIIMOHUPOBaHUS HepOHA; TTpolLiece
00pa3oBaHUsI MOYHU.

YcraHnaBnmBaTh B3aUMOCBSI3U

MEXIY CTPOEHUEM OpraHOB
BBIJICTICHUS U UX (PYHKITUSAMU

B OpraHus3me
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9.11 | 3amura y OpraHu3MOB 3ammra y Opranu3MoB. 3aiiura PackpbiBaTh conep:kaHue TEPMUHOB U
Y OJHOKJIETOYHBIX OpraHu3MoB. CIIOpBl | IOHATHIN: Karcylia, SHI0CIOopa, IUCTa,
OaKTepuil ¥ LUCTHI MPOCTEHIIINX. KYTHKYJI4, CPEACTBA IACCUBHOU
3amura y MHOTOKJIETOYHBIX PACTEHUM. | 3aIHUTHI, CPEICTBA XMMHUYECKOMH
Kyrukyna. Cpencrsa maccUBHON U 3alUThI, KOKHBIE TOKPOBBI,
XUMHUYECKOM 3aUThl. DUTOHIUBI. UMMYHUTET, UIMMYHHAs CUCTEMA,
3almTa y MHOTOKJIETOYHBIX AHTUT€H, aHTUTEJIO.
XKUBOTHBIX. [[OKpOBBI U HX XapakTepu30BaTh BUJIbI 3AIIUTHI
MIPOU3BOJHBIE. 3alI[UTa OPraHU3Ma Y OTHOKJIETOYHBIX U MHOTOKJIETOYHBIX
ot Oone3Hel. IMMyHHas cucrema OpraHU3MOB.
yenoBeka. KneTounslid 1 rymopasibHbIi | ONUCBIBATh CTPOEHHUE KOMKHBIX
VMMYHUTET. BpoxX1EHHBIN U IOKPOBOB U UX NMPOU3BOIHBIX.
npUOOPETEHHBIN crienuduuecKuit Paznuuars Ha U300paKeHUX (CXemMax,
UMMYHUTET. Teopus KJIOHaIbHO- TabIuIax, MyJisiKax) OpraHsl
cesniekTuBHOr0 MMMyHHUTETA (I1. Dpaux, | UMMYHHON CUCTEMBI YEIOBEKA.
@®.M. bepner, C. Tonerana). Y craHaBIMBaTh B3aUMOCBS3U MEKITY
BocnanuresbHble OTBETEI OPraHU3MOB. | CTPOCHHEM OPTaHOB 3aIUTHI U UX
Poib BpoKAEHHOI O UMMYHUTETA (GYHKIHUSMU B OpraHu3Me
B Pa3BUTUU CUCTEMHBIX 3a00JIeBaHUM.
JdeMoHcTpanuu
Tabmuiel u cxeMbl: «Koxay,
«MMmmyHuTeT», «CTpoeHue cTedis»,
«CTpoeHHEe TMCTOBOM TIIACTUHKW

9.12 | Pa3zmpaxxumMocTh Pazapaxxumocts u perynsuus PackpsiBaTh conepkaHne TEPMUHOB U

U PETYIALAS
Yy OPTraHU3MOB

y OpranusmoB. Paznpaxumocts
Y OJJHOKJIETOUHBIX OPTraHU3MOB.
Takcucel. Pa3apaxuMocTs U perymisuus

NOHATUI: Pa3apakKuMOCTh, PETYIISIIIHS,
TaKCHChI, POCTOBBIE BEILIECTBA
(aykcHHBI), HEpBHAs CUCTEMA,
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y pacTeHui. PocToBbI€ BElIECTBAa U UX
3HAYCHHE.

HepBHas cuctema u pediektopHas
perynsiuus y )KUBOTHBIX. HepBHas
CUCTEMA U €€ OTJIeJIbl. DBOJIIOLIMOHHOE
YCI0KHEHHUE CTPOCHUSI HEPBHOU
CUCTEMBI y )KUBOTHBIX. OT/IETIBI
rOJIOBHOI'O MO3ra MO3BOHOYHBIX
JKUBOTHBIX. Peduiekc u pediaexkropHas
nyra. be3ycioBHBIE U YCIIOBHBIE
pedIeKchl.

['ymopanbHas peryysnus u
SHJIOKPUHHASI CUCTEMA KUBOTHBIX U
yesoBeKa. JKenes3pl S9HIOKpUHHOU
CUCTEMBI U UX TOPMOHBI. [lelicTBue
TOpMOHOB. B3anMOCBs3b HEPBHOU U
SHJIOKPUHHOM cucTeM. [ mumoranamo-
runoduzapHas cucTema.
JdeMoHcTpanMu

optper: N. I1. I1aBnos.

Tabmunet v cxembl: «CTpoeHue
ruapb», «CTpoeHUE MIIaHApUN,
«BHyTpeHHEE CTPOCHUE T0KIEBOTO
yepBs», «HepBHas cucrema poioy,
«HepBHas cuctema JIAryIiKu»,
«HepsHnas cucrema
npecMbIKarommxcs», «HepBHas

pednexkTopHas perynsius, pedJiekc,
pednexkTopHas ayra, nepeaHui MO3r,
IIPOMEKYTOYHBIN MO3T, CPETHUI MO3T,
MO3KE€YOK, IMPOAOJITOBATHIM MO3T,
BEreTaTUBHAs HEPBHASI CUCTEMA,
IryMOpaJibHAasl peryJsiiusi, TOPMOHBI,
SHJOKPHUHHASI CUCTEMA, TUIIOTATIAMO-
runogusapHas cucremMa.
XapakTepu30BaTh Pa3aAPAKUMOCTh

Yy OJTHOKJIETOYHBIX OPTaHU3MOB U
PEQIIEKTOPHYIO PETYIISIUIO

Y dKUBOTHBIX.

Paznmuuate Ha n300paxkeHusAx (cxemax,
Ta0JIUIIaX, MYJSKAaX) HEPBHYIO CUCTEMY
U €€ OTIEINbI; OTIEIbI TOJIOBHOTO MO3ra
MO3BOHOYHBIX JKUBOTHBIX.

OnuchIBaTh TYMOPAIbHYIO PETYIISALIUI0
y )KUBOTHBIX.

Paznuuars Ha n300pakeHUsAX (CXemax,
TabIMIaX, MYJISDKAX ) YHAOKPUHHYIO
CUCTEMY JKUBOTHBIX U YEJIOBEKA.
HaspiBaTs xene3bl 3HA0KpUHHON
CUCTEMBI YEJIOBEKA U BbIpa0aThIBaEMbIE
MMH TOPMOHBL.

OnuceIBaTh 1€MCTBUE TOPMOHOB.

Y craHaBnuBaTh B3aUMOCBSI3U MEXTY
CTPOEHUEM OPraHOB HEPBHOU U
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cucreMa ntuiy, «HepsHas cucrema
MJICKOIIUTAIOIINX)>, «HCpBHaﬂ CUCTEMA
YEJIOBeKa», « JHJOKPUHHAS CUCTEMAY,
«Pednexcy.

O6opynoBanue: MO/IEIIN TOJTOBHOTO
MO3ra pasjin4HbIX JKXKUBOTHBIX

HHJOKPUHHON CUCTEM U UX QYHKIUSIMHU
B OpraHu3Me.

XapakTepu30BaTh 3BOJIIOLIMOHHOE
YCII0)KHEHUE CTPOSHUSI HEPBHOM
CUCTEMBI Y JKUBOTHBIX

Hroro vyacos no teme 17
10. | Tema «kPASMHOXEHUE U PASBBUTUE OPI'TAHU3MOB»
10.1 | ®opmbl pa3MHOKEHUS 1 DopmMbl pa3MHOKEHUSI OPTaHU3MOB: PackpeiBars cozepkaHue TEPMUHOB U
OpraHu3MOB Oecrosioe (BKJIr0Yas BEreTaTUBHOE) U MOHSATUI: Pa3MHOXKEHUE, IPOCTOE

roJjioBoe. Buabl 6ecroioro
Pa3sMHOXKEHUS: TIOYKOBAHUE,
cropyJisinus, parMeHTaLHs,
KJIOHUPOBAHUE.

JeMmoHCcTpauuu

Tabumip! 1 cxeMbl: «BereraruBHoe
pa3sMHOXKEeHHUE», « TUIBI Oecrooro
pasMHOXKEHUsD, «PasMHO)EHNE
XJIAaMHJIOMOHAaJIbI», «Pa3MHOXeHHe
ABIJIEHBD), «Pa3MHOXEHUE TUAPHD)

JIeNIeHUE, TIOYKOBAHUE, CTIOPYJISIIHS,
BEreTaTUBHOE PA3MHOKCHHE,
(dparmeHTanusl, KTIOHUPOBAHUE, TAMETHI,
criepMaro30u/I (CriepMHUii), SUIIeKIeTKa,
3UT0Ta, KOHBIOTAIHSI.

[lepeuncnsaTe 0COOEHHOCTH OECIONOro
¥ TIOJIOBOT'O PA3MHOXKEHHUS OPTaHU3MOB.
XapakTepu30oBaTh CyUTHOCTh U (POPMBI
0€ecIoIoro pa3MHOXKEHUS OPTraHU3MOB;
Ouonoruyeckoe 3HaueHue OECIoIoro
Pa3MHOXKEHHSI.

Pasnu4ate criopy Kak
CHELMATU3UPOBAHHYIO KJIETKY,
IpeHa3HAYEeHHYIO AJis1 OeCronoro
pa3MHOXKEHUS, U CIIOPbI OaKTEepHil.
OOBSICHATH IPEUMYLIECTBA MOJIOBOTO
Pa3MHOXKEHHS HaJ OCCTIOIBIM.
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PackpsIBaTh posb KIIOHUPOBAHUS
B CEJICKIIUU U CEJIbCKOM XO341CTBE

10.2

IlooBoOE
Pa3MHOXKEHHE.
Meirios

[TomoBoe pasmHoxeHue. [lonoBbie
KJIETKHU, UIH raMeThl. Metio3. Ctaaun
Meno3sa. [loBegenne xpomocom

B Mero3e. Kpoccunronep.
buonornyeckui CMbICII Meo3a U
TMOJIOBOTO mpoluecca. Menos u ero
MECTO B ’KM3HCHHOM IIMKJIC
OpPraHu3MOB.

JdeMoHcTpauMu

Ta0auIel ¥ cxeMbL: «Meno3y,
«XPOMOCOMBI»

PackpbiBaTh copepkaHrue TEPMUHOB U
MTOHSTHI: MEHO03, ONBAJICHTHI,
KPOCCHHTOBEp, HHTCPKHHE3,
HE3aBHCHMOE pacIpe/ielicHue;
KPOCCHHTOBED.

Paznuuare Ha n300pakeHUsAX (Cxemax,
Ta0IMIaX ) U MUKpOIIpenaparax 3pesbie
MIOJIOBBIC KJIETKH MJICKOITUTAIOITUX U
OpraHbl Pa3MHOKEHUS BBICIIIHX
pacTeHuil.

PackpsiBath cyniHoCTh M€li03a,
XapaKTEepPU30BaTh €r0 OTACIbHBIC
CTa/IHH.

Onpenenars MeCTO Meio3a

B )KM3HCHHBIX IUKJIAX Pa3IUIHbIX
OpPTraHU3MOB.

OOBACHATH OMOJIOTMYECKUN CMBICTT
KPOCCHUHTOBEpa, OMUCKHIBATh €r0
MEXaHHU3M.

CpaBHHMBATh M€03 C MUTO30M;
pa3aMdaTh OTICIBHBIC UX CTAINH

Ha MUKpOTpernaparax u n300pakKeHUsIX
(cxemax, TabnHIax).

PackpbIBaTh 3BOJIOIIMOHHOE 3HAYCHUE
MOJIOBOTO PA3MHOKEHUST OPTaHU3MOB
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10.3 | 'ameTorenes. [IpenzapossiiieBoe pa3BUTHE. PackpriBaTh copepskaHue TEPMUHOB U
OOpa3oBanue u ['amerorenes y xuBOTHBIX. [10s10BBIE MOHATHN: TaAMETOT€HES, CIIEPMATOTEHE3,
pa3BUTHE MOJOBBIX xene3bl. O0pa3zoBaHuE U Pa3BUTHE OOr€He3, CEMEHHUKH, STMYHUKH,
KJIETOK NOJIOBBIX KJIETOK. CriepMarorexHes u CIIEPMATOrOHUH, CIIEPMATOLIMTHI,

ooreHe3. CTpOeHHE MOJIOBBIX KJIETOK. CHepMaTH/ibl, CIEPMATO30M/IbI,
OmnotoTBOpeHNE U SMOPHOHATBHOE OOT'OHUM, OOLIUTHI, MOJIAPHBIC TEIbIIA,
pa3BUTHE KUBOTHBIX. CIIOCOOBI SMLEKIIETKA, aKpOCOMa.
OIUIOAOTBOPEHUS: HAPYKHOE, [lepeuncnsaTe cTaguu raMeToreHesa
BHYyTpeHHee. [lapTeHorenes. y )KUBOTHBIX.

JleMoOHCTpauK OnuceIBaTh MPOLIECC TAMETOI€HE3A U
Tabnuiel U cxembl: «I'ameTorenesy, €ro NepUobl, CTPOCHUE MOJTOBBIX
«CTpoeHue INIEKIETKH U KJIETOK.

CIIEPMATO30M1a». Pa3znuuarh ocoOeHHOCTH
Oo0opynoBanue: CBETOBOM MUKPOCKOIT; | CIIEpPMATOIr€HE3a U OOreHE3a.
MUKPOIPENapaThl SIMIEKIETOK U OnuceIBaTh MPOLIECCHI OCEMEHEHUS U
CIIEPMATO30M10B. OIUTOJIOTBOPEHMS, Pa3HbIE BAPUAHTHI
JlaGopaTopHas padora «3y4yeHue MapTEeHOreHe3a

CTPOEHMS TIOJOBBIX KJIIETOK HAa FTOTOBBIX

MUKpOIpEnapaTax»

10.4 | UunuBuyanbHOe NuauBrayanbsHOE pa3BUTHE PackpbiBaTh conep:kaHre TEPMUHOB U
pa3BuTHE OpraHu3MOB (OHTOT€HE3). MOHSATHI: OIUIOAOTBOPEHHUE, 3UT0TA,
OpraHU3MOB — DOMOpHUoIIOTHs — HayKa O pa3BUTHU OsacToMep, aKpOCOMHas peaKIius,
OHTOT'€HE3 opranusmoB. Mopgoezenes — oona IIPOHYKJIEYC, TAPTEHOIEHE3,

U3 21a6HBIX NPOOIEM IMOPUOTIOSUM.
Konyenyus mopghoceros u mooenu
mopgozenesa. Ctaauu >SMOpUOTeHE3a
YKUBOTHBIX (HA MIPUMEpE JISITYIIKH).

sMOpuorenes, 1podiaeHue, 6aacrynia,
MOpyJia, racTpyJtia, HeUpya,
OpraHoreHes, 3KTojiepmMa, Me3oJiepma,
AHTOJIEpMa, 11€JIOM, HEpBHAs TPyOKa,
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Hpobnenue. Tunbl ApoOIeHUS.
Jlemepmunuposanuoe u
HeodepMUHUPOBaHHoe OpobiieHuUe.
bracmyna, munwt 61acmyn.
OcobeHHocTH APOOICHUS
MJICKOMTUTAIOIINX. 3apOAbIIICBbIC
JIMCTKU (TacTpyJisiius). 3akiajika
OpraHoOB U TKaHEW U3 3apOIbIIIEBBIX
JINCTKOB. B3auMHOe BIMsSHUE YacTeu
Pa3BUBAIOIIETOCS 3aPO/IbIIIA
(aMOproHATbHASI MHAYKITHS ). 3aKIaaKa
IIJIaHA CTPOCHUS )KMBOTHOI'O KaK
pe3yJIbTaT HePAPXUUECKUX
B3aMMOJICHCTBUU I'eHOB. Biansnue
Ha HYMOpPHUOHAIBHOE Pa3BUTHE
pasIMYHBIX (DAKTOPOB OKPYKarOIIeh
CpeIibl.

JdemMoHCcTpanuu

[Toprper: X. IlIneman.

Tabuuip! 1 cxeMbl: «OCHOBHBIE CTaIUN
OHTOI'€HE3aY.

OoopynoBanme: mojaenb «Luki
Pa3BUTHS JISAT YK

XopJa, KUieyHas Tpyoka.
OnpeaensiTh SMOpUOHATBHBIN EPUO]T
pa3BUTHS OpraHU3Ma U OMHICHIBAThH
OCHOBHbBIE 3aKOHOMEPHOCTH
po0JieHust — 00pa3oBaHUe
OJTHOCTIOMHOTO 3apOIbIIa — OJIaCTYIIbI;
3aBUCUMOCTb X0/1a IPOOJICHUS

OT KOJIMYECTBA JKEJTKA B STHIEKIIETKE;
racTpyJSIUIO U OPraHOTEHES3.
OOBsacHATH dTanbl 1uddepeHIupoBKU
TKaHel, 00pa3oBaHUs OPraHOB U CUCTEM
OpraHoB.

XapaKTepu30BaTh PETYISLUIO
AMOPUOHATHHOTO Pa3BUTHS;
JETEPMUHAIINIO U SMOPHOHAIBHYIO
WHAYKIMIO; TEHETHYECKUI KOHTPOIb
Pa3BUTHSL.

OO0CHOBBIBAThH BPETHOE BO3ICHCTBHE
TabAYHOTO JIbIMA U AJKOTOJISI Ha X0
AMOPHUOHATHHOTO U
NOCTAIMOPHUOHAIBHOTO Pa3BUTHS
OpraHu3Ma yejoBeKa

10.5

Pocr n passutne
YKABOTHBIX

PocT u pa3BuTHE )KHBOTHBIX.
[TocTaMOpHOHAIBHBIN TEPUOST.
[IpsiMmoe 1 HenpsIMOe pa3BUTHE.
Pa3zButue ¢ Meramopdozom

PackpriBaTh coepkaHre TEPMUHOB U
TTOHSITUI: OHTOI'CHE3,
NOCTAIMOPUOHAIILHOE Pa3BUTHE,
mMeTamopdo3, TMIUHKA, POCT, CTAPEHNUE,
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y 0€CITO3BOHOYHBIX M TTO3BOHOYHBIX
YKABOTHBIX. bronornyeckoe 3HaueHue
IPSIMOTO M HEMPSMOT'O Pa3BUTHSI, UX
pacnpocTpaHeHue B npupoae. Turbl
pocTa )KUBOTHBIX. DAKTOPHI perysiuu
pocTa )KMBOTHBIX U yesioBeka. Ctaauu
MOCTAMOPUOHATILHOTO Pa3BUTHUS Y
YKUBOTHBIX U 4esioBeKa. [lepuonasl
OHTOreHe3a yenoBeka. CTapeHue u
CMEPTh Kak OMOJIOTMYECKHE MPOIECCHI.
JdeMoHcTpauMu

Tabmumiml u cxeMbl: «IIpsmoe u
HEenpsiMoe pa3BuTuey, «Pa3zpurue
MalCKOTO0 )XyKa», «Pa3Butue capanum»,
«Pa3ButHe IATYyIIKD.

IIpakTuyeckas padora

«BpIsIBIIEHHE TPU3HAKOB CXOJCTBA
3apOJIbIIIEeH TO3BOHOYHBIX )KMBOTHBIX)

CMEpTh.
XapakTepu30BaTh MOCTIMOPUOHATBHBIHN
MepHo/l Pa3BUTHUSI OPraHU3Ma U €ro
OCHOBHBIE ()OPMBI.

XapakTepu30BaTh MPSIMOE Pa3BUTHE U
€ro Mepuo/bl.

N3narats conepxanue Teopum
CTapeHUsi OPraHU3MOB.

OOBSICHATH OMOJIOTUYECKHUIA CMBICIT
pa3BUTHs C MeTaMOp(ho30M

10.6

Pasmuoxenue n
pa3BUTHUE PACTEHUI

Pa3mHO)XeHHE U pa3BUTHE PACTCHUU.
["amerodurt u ciopodut. Meiio3

B JKU3HEHHOM LIMKJIE PACTEHUI.
O0pa3oBaHue crop B Ipoliecce Meio3a.
['ameTorenes y pacteHui.
Ono10TBOPEHUE U pa3BUTHE
PacTUTEIBHBIX OPraHU3MOB. J[BOHOE
OIIOIOTBOPEHHE Y IIBETKOBBIX
pactenuii. OOpazoBaHue U pa3BUTHE

PackpbiBaTh copiep:kaHrue TEPMUHOB U
MOHSATUM: TaMeTOPUT, CIIOpOdHUT,
aHTEPHUINU, APXETOHHUH, 3aPOCTOK,
METacIiopa, 3apObIIIEBbIA MEIIOK,
CHUHEPTH]Ibl, aHTUIIO/IbI, MUKPOCTIOPA,
IBUIBLEBOE 3€PHO, ABOMHOE
OIJIOJOTBOPEHHE, POCT, MEPUCTEMA,
KaMOMii, Iepro/Ibl OHTOTEHE3a
LIBETKOBBIX PACTEHUH.
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CEMECHHU.

MexaHu3MBbl PEryJIaiud OHTOT€HE3A
Yy PaCTEHUM U KUBOTHBIX.
JleMOHCTpaL U1

[Toptper: C. I'. HaBamuH.
Tabumipl 1 cxeMbl: «JIBoliHOe
OIUIOJIOTBOPEHUE Y LIBETKOBBIX
pacteHuin», «CTpoeHue ceMsiH
OJTHOJIOJIbHBIX Y JIBYJIOJIbHBIX
pacteHuin», « Ku3HeHHbIN UK
MOPCKOU KanycTbl», <« KU3HEHHBIN
LUK MXay, <« KU3HEHHBIN 1TUKIT
ManoOpPOTHUKAY, « KM3HEHHBINA IUKJT
COCHBI».

JlaGopaTopHasi pabora
«CTpoeHue OpraHoB pa3MHOKEHUS
BBICILINX PACTECHUI»

XapaKTepu30BaTh 0OCOOCHHOCTH
OECIoJIOro U MOJIOBOTO PA3MHOKEHHUS
LIBETKOBBIX PACTCHUM.

Brigensite 0cOOEHHOCTH MPOTEKaAHUS
raMeToreHe3a y IIBETKOBBIX PACTCHUH.
OnuceIBaTh NPOLIECC ABOMHOTO
OIUIOJIOTBOPEHUS Y IBETKOBBIX
pacTeHU  OOBACHSITH €ro
MPEUMYILECTBA IO CPABHEHHIO

C OILUIOAOTBOPEHHUEM Y CIIOPOBBIX U
rOJIOCEMEHHBIX

Hroro yacoB no teme 8
11 | Tema «I'eHeTHKA — HAYKA 0 HACJIEACTBEHHOCTH U U3MEHYMBOCTH OPTraHU3MOB»
11.1 | Ucropus ctaHoBieHus | 1 Hcropusi CTAaHOBIIEHUS U PA3BUTHS PackpeiBaTh conepxanue TEPMUHOB U

Y Pa3BUTUS T€HETUKHU
KaK HayKH

TEHETUKHU KaK HayKu. PaboTbl

I'. Mennens, I'. ne ®pusza, T. Moprana.
Poisib 0T€UECTBEHHBIX YUEHBIX

B Pa3BUTHUU T'€HETUKHU. PaboThI

H.K. KonsuoBa, H.J1. BaBuiona,

A.H. benozepckoro, I'.Jl. Kapneuenko,

MOHSITHUI: T€HETHUKA, I'CH.
JleMoHCTpupOBaTh 3HAHUSI UCTOPUH
BO3HUKHOBEHHMS TCHETUKH.
XapakTepu30BaTh OCHOBHBIE 3TAIbI
Pa3BUTHS TEHETUKHU KaK HAyKU
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FO.A. ®unmunuenko, H.B. Tumodeena-
Pecosckoro.

JeMmoHCcTpauuu

[TopTpetsl: I'. MeHnens,

I'. le ®pus, T. Mopras,

H. K. Konsuos, H. 1. BaBuios,

A. H. benosepckui,

I'. JI. Kapneuenko,

IO. A. ®unumnmyueHko,

H. B. Tumodeer-PecoBckuit

11.2

OCHOBHBIE TTOHATHUS 1
CUMBOJIbI TEHETUKH

OCHOBHBIE TEHETUYECKUE TIOHATHUSA U
CUMBOJIBL. [ 'OMOIOTMYHBIE XPOMOCOMBI,
aJJIeNIbHBIE TEHBI, ATbTEPHATUBHBIC
MPU3HAKU, TOMUHAHTHBIN U
PEleCCUBHBIN PU3HAK, TOMO3UTOTA,
reTepO3UroTa, YUCTas IMHUS, THOPUIBI,
reHortur, (peHoTur. OCHOBHBIE METOIbI
TEeHETUKU: THOPUIOTIOTHUECKUH,
LHUTOJIOTUYECKU I, MOJICKYJISIPHO-
TEHETUYECKUM.

JleMOHCTpanun

Tabmauiibl: «MeToabl TCHETUKI,
«CXeMbl CKpEIINBaHUS».
JlabopaTopHnasi padora

«/Ipo3oduina kak 00bEKT FTeHETUUECKUX
VICCIICTOBAHUIN

PackpsiBath cosiep:xanue TEPMUHOB U
IOHATUI: HACIIEACTBEHHOCTD,
HacJIeI0BaHUE, U3MEHYNBOCTD,
TeHOTHII, (DEHOTHII, TEHOM, JIOKYC,
XPOMOCOMBI, aJUIeNIbHBIE TeHbI (aJIeTH ),
albTEpPHATUBHBIC TPU3HAKH,
TOMO3UI0Ta, T€TEPO3UTOTA,
JIOMUHAHTHBIN ITPU3HAK, PELIECCUBHBIN
NPU3HAK, YUCTasl JTUHUS, TUOPHUIbIL.
[Tonp30BaTbCs rTEHETUYECKOU
TEPMHUHOJIOTUEN U CUMBOJIMKOU

JUISL 3AIIUCH CXEM CKPEIMBAHUSA

Hroro yacos 1o reme
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12 | Tema «3aKOHOMEPHOCTH HACJIEICTBEHHOCTH)

12.1 | 3akoHOMEPHOCTH 2 MoHorubpuiHOe CKpeluBaHue. PackpbiBaTh coqiep>kaHuE TEPMUHOB U
HacJIeJOBaHUS [lepBblii 3ak0H MeHaenst — 3aKOH MOHSATUM: MOHOTUOPHUTHOE
MIPU3HAKOB. eAMHO00pa3usi THOPUJIOB TIEPBOTO CKpEIIMBAHUE, YUCTOTA TAMET,
MonorubpugHoe nokosieHust. [IpaBuio TOMUHUPOBAHUS. | JOMUHUPOBAHUE, PACILECIUIEHUE
CKpELIMBAaHKE BTtopoii 3akon Menjens — 3aKkoH MPU3HAKOB.

pacIIEeIUICHUs TIPU3HAKOB. OnuceiBath onbIThl ['. Mennens
[uTosornyeckue OCHOBBI 10 U3YYECHUIO HACIEAOBAHUS OJJHOU
MOHOTHOPUIHOTO CKPEITUBAHHMSL. Mapbl MPU3HAKOB y TOPOXa IMMOCEBHOTO.
['unore3a YUCTOTHI TaMeT. [TpuBOIUTH HOPMYITHPOBKH IIEPBOTO U
JlemoHCcTpanuu BTOpOro 3ak0oHOB ['. Menpens (3akoHa
[optpert: I'. Mennens. eanHo00pa3usi THOPUIOB MTEPBOTO
Tabauubl u cxeMsbl: «IlepBbIil 1 BTOPOH | TIOKOJICHUS, 3aKOH PaCIICIUICHUS
3aKOHbI MeHaems. MPU3HAKOB) U OOBSCHATH UX
Oo0OopynoBanue: MOJiCIb [IUTOJIOTUYECKUE OCHOBBI.

JUJIS1 IEMOHCTpaIK 3aKOHOB CocTaBisTh CXeMbl MOHOTHOPUTHOTO
eIMHO00pa3ust TMOPHUIOB TIEPBOTO CKPEILMBAHUS U PEIIaTh TEHETUYECKUE
TIOKOJICHHSI ¥ PaCIIETUICHHUS IPU3HAKOB; | 33Ja4l HA MOHOTHOPUIHOE

CBETOBOM MUKPOCKOII, MUKPOIIpErapar: | CKPCIIMBaHUE

«/Ipo3odumnay.

IIpakTnueckas padora «M3yuenue

PE3yIbTaTOB MOHOTUOPHUIHOTO

CKpEIIUBAHUS Y IPO30(DHIIBI

12.2 | AHanusupyroriee 1 AHaIM3UpyoIIee CKPEIIMBAaHUE. PackpsiBaTh coaepxaHue TEPMUHOB U
CKpEILINBAHNE. [IpoMeXyTOUHBIN XapaKTep MOHSATUN: aHATU3UPYIOLIEE
Henonnoe HaclieoBanusd. Paciienienue CKPEIIIMBAHUE, HETIOJIHOE
JIOMHUHUPOBAaHUE MPU3HAKOB IMPU HETIOIHOM JIOMUHUPOBAHUE, KOJTOMUHUPOBAHUE.
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JOMUHUPOBAHUHU.
JleMOHCTpaLu1

Tabyuilbl U CXEMBI: « AHAIU3UPYIOIIEE
cKpenuBanue», «Hemomnoe

CocTaBisTh CXEMbl aHATU3UPYIOIIETO
CKpEIIMBaHUs U PelIaTh TeHETUYECKHE
3a7jauy Ha aHAJIM3UPYIOLIEe
CKpEIIMBAaHUE U HEMIOJIHOE

JIOMHUHUPOBAHUE» JIOMHUHUPOBAHUE
12.3 | Aurudpuanoe Jurndpuanoe ckpemupanue. Tpertuid PackpsiBaTh conepkaHue TEPMUHOB U
CKpPELIMBAHKE 3aKOH MeHemns — 3aKOH He3aBUCUMOTO | TIOHSITHI: TUTHOPUTHOE CKPEIIUBAHUE,
HACJICIOBaHUs TPU3HAKOB. (EeHOTUMMYECKUH paIuKall.
[{uTonornyecknue OCHOBBI OnuceiBath onbITH I'. Menaens no
JUTHUOPUTHOTO CKPEIIUBAHUS. W3YYEHHUIO HACIEAOBaHUs ABYX Iap
JlemMoHCTpauuu MIPU3HAKOB Y TOPOXa MOCEBHOTO.
[Toptper: I'. Mennens. [TpuBOIUTE GOPMYITUPOBKY TPETHETO
Tabnuiel u cxeMbl: « TpeTuil 3aKoH 3akoHa I'. Menpens (3akoHa
Meunnens». HE3aBUCUMOI'0 HACJICIOBAHUSA
Oo0opynoBanue: MOJEb MIPU3HAKOB) U OOBSICHSTH €0
JUISL IEMOHCTPAIlNM 3aKOHA LIUATOJIOTUYECKUE OCHOBBI.
HE3aBUCUMOI'0 HACJIEOBaHUA [IprMeHsAT, MATEMATUYECKUI PACUET C
MPU3HAKOB; CBETOBOM MUKPOCKOIT; MOMOIIEI0 (PEHOTUITHYECKOTO parKaa
MUKponpemnapat «/Ipozoduiiay. Y METOJ1a IEPEMHOKEHHS BEPOSITHOCTEN
IIpakTHyeckas padora BAPUAHTOB PACILIEIUIEHUS IPU3HAKOB Y
«3yuenue pe3ynbTaToB MTOTOMKOB 110 ()€HOTHIY U TCHOTHUITY.
JUTUOPUIHOTO CKPEIIMBAHUS CocTaBJIITh CXEMbI JUTHOPUTHOTO
y IpO30(HITBI» CKPEIIMBAHUS U PEIIATh T€HETUYECKUE
3a/layu Ha TUTHOPUTHOE CKPEIMBaHUE
12.4 | CuenienHoe CuenuieHHOE HacIe0BaHUE IPU3HAKOB. | PacKkpbIBaTh COAEpKaHUE TEPMUHOB U
HacJieJOBaHUE Pabotel T. Moprana. CuemjieHHoe MMOHSITHUI: CIIETIJICHHOE HaCJIeJOBaHHE,
IIPU3HAKOB. HACJICIOBaHNE I'€HOB, HAPYIIEHUE HapYyLIEHUs CUEIUICHUS T'€HOB,
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XpOMOCOMHaﬂ TCOpHUA
HaCJICOACTBCHHOCTHU

CLICTUICHUSI MEX Y F€HaMU.
XpOMOCOMHas TEOPHS
HACJIeJICTBEHHOCTH.
JleMOHCTpaL U1

IToprper: T. Mopras.

Tabauip! u cxembl: «CILETIIEHHOE
HaCJIeJI0BaHNE MMPU3HAKOB

y Ap030(UIBDY.

OOopynoBanue: MOJICIb

JUISL AEMOHCTPAMU CUEIIIIEHHOTO
HAaCJIEA0BaHUs MPU3HAKOB.

KPOCCHHTOBEp, PEKOMOHHAIINS TEHOB,
TEHETUYECKUE KapThl, MOPTraHUA.
[TpuBOAUTH (OPMYIUPOBKH 3aKOHOB
Moprana (3aKoHa CIETJICHHOTO
HacJeI0BaHUs TeHOB M 3aKOHA
HapYIICHHS CUETUICHUS] MEXIy F€HaMMU )
1 OOBSACHSITH UX LIUTOJIOTHYECKUE
OCHOBBI.

[lepeunciisiTh OCHOBHBIE MOJIOKECHUS
XpPOMOCOMHOM T€OpUHU
HacCJICACTBEHHOCTH.

Pemates reHeTuueckue 3axaun

Ha CIICIUICHHOE HacJjieJOBaHUE TeHOB U
HApYIIEHUE CLEIJICHUS MEXK]1y TeHaMU

12.5

['eneTuka moJsa

['eneTnka nosa. XpoOMOCOMHBIN
MEXaHU3M ONpPEEIEHUS MOJIa.
AyYTOCOMBI ¥ TIOJIOBBIE XPOMOCOMBI.
['omorameTHbIi U TETEPOraMETHBIN
noJi. 'eHeTnueckast CTpykTypa
II0JIOBBIX XpoMocoM. Hacnenosanue
IIPU3HAKOB, CLEIVICHHBIX C TIOJIOM.
JleMOHCTpanun

Tabauupl u cxembl: «['eHeTHKa monay,
«Kapunortun yenosekay, «Kapuotun
npo3oduibly, «Kapuorun ntunsn

PackpbiBaTh conep:kaHue TEPMUHOB U
IIOHATUI: ayTOCOMBI, I10JIOBBIE
XpPOMOCOMBI, TOMOI'aMETHBIN I1071,
reTeporaMeTHBIN MOJL.

OOBSICHATH XPOMOCOMHBIN MEXAHU3M
ONPENETICHUS TI0JIa Y OPraHU3MOB.
[IpuBOAMTHE MpUMEPHI HACIEAOBAHUS
IIPU3HAKOB, CLEIUICHHBIX C IIOJIOM.
CocTaBisaTh CXEMBI CKPELIMBAHUS U
pelaTh reHeTUYECKNE 3a/1a4 Ha
HaCJe10BaHue IPU3HAKOB, CLEIUICHHBIX
C TIOJIOM.
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[TpuBOAUTH IpUMEPHI FTEHETUUECKUX
3a00JIeBaHMI U 1€(DEKTOB

y OPraHU3MOB, CBSI3aHHBIX C TIOJOBBIMH
XpOMOCOMaMHU

12.6

I'eroTun xak
EJIOCTHASI CUCTEMA

I'enoTun kak 1ejI0CTHAs CUCTEMA.
[IneroTponust — MHOKECTBEHHOE
JICCTBUE TeHa. MHOXKECTBEHHBIM
ajutenn3M. B3aumonelictBue
HeaJJIEJIbHBIX TCHOB.
KoMmnemeHTapHOCTh. DnucTas.
[Tonumepwust.

['eHeTMYECKUI KOHTPOJIb Pa3BUTHS
pacTeHUM, )KUBOTHBIX M YEJIOBEKA, a
TaKke (PU3UOJIOTHIECKHUX ITPOIIECCOB,
MOBEJICHUS] U KOTHUTUBHBIX (DYHKITHIA.
['eneTnyeckrue MeXaHU3MBbI
CUMOMOreHe3a, MEXaHU3MBbI
B3aMMOJICVCTBUS «XO35IMH — Mapa3uT»
U «XO35MH — MUKPOOHOM).
['eHeTHYEeCKME aCIEKThI KOHTPOJIA U
W3MEHEHHS HACJICICTBCHHOM
HH(pOpMaIIMK B TTIOKOJIEHUIX KJIETOK

Y OPraHU3MOB.

JleMOHCTpaLu1

Tabimie! 1 cXeMbl: « MHOKECTBEHHBIN
ajienu3My; «B3anMojieiicTBe TEHOBY

PackpeiBath coqiep;kaHue TEPMUHOB U
MOHSITUN: MHOXECTBEHHOE JICHICTBUE
reHa (Tieiiorponus),
KOMIUJIEMEHTAPHOCTh, 3IIUCTA3,
MTOJIUMEPUSL.

Onpenensats GOpMbI B3aUMOJICHCTBUS
aJIJICIbHBIX M HeaJUICJIbHBIX I'CHOB.
[IpuBOAUTE MPUMEPHI INIEUOTPOITHOTO
JICUCTBHS T'€HOB.

Pemrates reHeTuueckue 3a1aun

Ha B3aUMOJICHCTBUE HEAJJICJIbHBIX
T'CHOB

Hroro yacos 1o reme

10
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13 | Tema «3aK0OHOMEPHOCTH U3MEHYUBOCTI
13.1 | I3sMeHYHBOCTH 1 B3auMopeiicTBie reHOTUIIA U CPEJIbl PackpriBaTh coepkaHre TEPMUHOB U
npu3HaKkoB. Buapl pu popMUpOBaHUH (HEHOTHIIA. MOHATHIN: U3MEHYUBOCTb,
U3MCHUYUBOCTH M3MeHYHBOCTH MPU3HAKOB. HEHACIIeICTBEHHAS N3MEHUHUBOCTb,
KauecTBeHHBIE U KOJIMYECTBEHHBIE HACJICJICTBEHHAS] H3MEHYNBOCTb.
npu3Haku. Buabsl N3MEHUMBOCTH: CpaBHUBATb HEHACTIEJCTBEHHYIO
HEHACJIE/ICTBEHHAs U HACIEACTBEHHAs. | U3MEHUYHMBOCTD C HACJIEICTBEHHOM.
JeMmoHCcTpanuu [IpuBOAUTE IPUMEPHI KAUECTBEHHBIX U
Tabmuiiel u cxembl: «Busl KOJIMYECTBEHHbIX NMPU3HAKOB
U3MEHUYUBOCTH. OpPraHU3MOB, TIPOSIBIICHUMA
OO0opynoBaHme: )KUBbIE U TepOapHbIE | Y OPraHU3MOB HEHACIICACTBCHHOU 1
HK3EMIUISIP KOMHATHBIX PACTEHU; HACJIEJICTBEHHON N3MEHUYMBOCTHU
pucysku (dotorpadun) >KUBOTHBIX
C pa3IMYHBIMU BUJIAMHU U3MEHUUBOCTU
13.2 | MoaudukarroHHast 2 MoaudukanronHas ”3MEHYUBOCTb. PackpsiBaTh coaepxaHue TEPMUHOB U
U3MCHUYUBOCTH Ponb cpensl B hopmupoBanum MOHATUI: MOAU(PUKAIIMOHHAS, UITH

MO (DUKAITMOHHOW H3MEHYHBOCTH.
Hopma peakuuu npusHaka.
BapuaunonHblii psJ ¥ BapualMoHHas
kpuBas (B. Moranncen). CoiicTBa
MO (UKAITMOHHOW N3MEHYNBOCTH.
JleMOHCTpanun

Ta0auibl ¥ CXEMBIL:
«MonuduxanronHas ©3MEHYHBOCTH.
OO6opynoBanue: KUBbIC U repOapHbIC
IK3EMILISIPbl KOMHATHBIX PAaCTEHUH;
pucyHkH ((oTorpadun) > KUBOTHBIX

dbeHoTunUUeCcKas, U3MEHUYUBOCTb,
BApUAHTA, BAPUALIMOHHBIN P,
BapUallMOHHASI KpUBAasi, HOpMa
peakuuy nNpu3HaKa,

MoaubUKaIUH.

XapakTepru3oBaTh CBOWCTBA
MOAU(DUKAITMOHHON U3MEHUYUBOCTH.
[Toka3bIBaTh poJIb YCIOBUM BHEIIHEN
cpebl B pa3BUTUU MOAU(DUKAIIMOHHON
M3MEHUYMBOCTH Y OPTaHU3MOB.
CtpouTh BapuallMOHHBIE PSIbI U
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C IpUMepaMu MOIUPUKAITUOHHOM
U3MEHYHUBOCTH.

JlaGopaTopHasi padora
«HccnenoBanue 3akOHOMEPHOCTEN
MOIU(PUKAIMOHHON N3MEHUYNBOCTH.
[TocTpoeHue BapualimOHHOT O psifia U
BAPUALIMOHHON KPUBOW

rpaduK KpUBOM HOPMBI peaKLIUU
MPU3HAKOB y Pa3JIMYHBIX OPraHU3MOB

13.3 | I'eHOoTHIIMUECKAS I'enoTunuueckas U3MEHYHUBOCTb. PackpeiBath copepkaHue TEPMUHOB U
W3MEHYUBOCTb. CBoiicTBa reHOTUIINYECKOM ITOHATHUH: KOMOMHATUBHAS
KomMmOunaruBHas M3MEHYMBOCTU. BU/IbI FEHOTUTTUYECKONW | U3MEHYMBOCTh, MYTallMOHHAS
W3MEHUYHNBOCTH M3MEHYHMBOCTH: KOMOMHATHBHAS, W3MEHYHMBOCTh, KOMOWHAIINY, MyTaIlWH.

MyTallMOHHAsI. XapakTepu3zoBaTh CBOMCTBA
KomMOnHaTuBHas M3MEHYHBOCTD. TCeHOTHITMYSCKON M3MEHUYHNBOCTH.
Mei103 1 0JI0BOM MPOLIECC — OCHOBA OnuceIBaTh MENO3 U TTOJIOBOM MTPOLIECC
KOMOWHATHBHON M3MEHYHBOCTH. KaK OCHOBY MPOSIBJICHUS] Y OPTraHU3MOB
Ponp koMOMHATUBHON U3MEHYHNBOCTH KOMOMHATHUBHON N3MEHYHUBOCTH.

B CO3JlaHUU T€HETHUYECKOI0O [Toka3pIBaTh Ha KOHKPETHBIX TpUMEpax
pa3HO00pa3us B IIpeiesiax OTHOTO POJIb KOMOMHATUBHOW M3MEHYMBOCTH
BHJIA. B CO3JIaHUHU T'€HETHYECKOIO
JlemoHCTpanuu pa3zHooOpa3rs OPraHu3MOB B IIpeesiax
Tabumie! 1 cxembl: « KoMOnHAaTHBHAS OJIHOT'O BH/IA.

W3MEHUYHMBOCTEY, «MeHo3y, CpaBHUBaTh TEHOTUITNYECKYIO
«O1M1010TBOPEHUEY M3MEHYUBOCTh ¢ MOAU(DUKAITMOHHON

13.4 | MyranuoHHas MyTanoHHas U3MEHUMBOCTh. Buibl PackpsbiBaTh cojiepkaHue TEPMUHOB U
W3MEHUYMBOCT. MYyTalHi: TEHHBIE, XPOMOCOMHBIE, MOHATHUI: MyTallid, XPOMOCOMHBIEC
3aKOHOMEPHOCTH reHoMHbIe. CIIOHTaHHBIE U nepectpoiiku (abeppaiun),
MYTallMOHHOI'O UHAYIIUPOBAaHHBIE MyTaluu. S nepHbie HOJIMILION WS, aHCYIION 1WA, MYTAHT,
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Trporiecca.
DIUreHeTnuKa

Y UTOIIa3MaTHYECKHUE MYyTaIlUH.
CoMarunueckue 1 MojoBbie MyTaIlUH.
[IprurHBI BOSHUKHOBEHUS MYTAIlUH.
MytareHsl U UX BIUSTHUE

Ha OpraHu3Mbl. 3aKOHOMEPHOCTHU
MYTaLMOHHOr' O Ipouecca. 3aKoH
TOMOJIOTHYECKHUX PSI0B

B HACJICJICTBEHHOM N3MEHYHUBOCTHU
(H.W. BaBunos). Buesnepuas
W3MEHYUBOCTh 1 HACJIEJICTBEHHOCTb.
InueeHemuxa u SNU2eHOMUKA,

POJIb FNUSEHEMUYEeCKUX (hakmopos

6 HACIe008aAHUU U UBMEHUUBOCTNU
(enomunuyeckux npu3HaAKos

V Op2aHU3MO8.

JeMmoHCcTpauuu

[Toprperst: I'. Jle ®pu3s, B. MoranuceH,
H. H. BaBunos.

Tabauiibl u cxeMbl: «I eHeTHIeCKHe
3a00J1€BaHUS YeJIOBEKa», «BubI
MYTaLU».

OO0opynoBaHue: )XUBbIC U TepOapHbIC
AK3EMILISIPbl KOMHATHBIX PACTEHMUIA;
pucysku (dotorpadun) >KUBOTHBIX

C pa3JIMYHBIMU BUAAMHU
HM3MEHUYHBOCTH.

MYTareHsbl.
[IpuBOAUTH MPUMEPHI MyTaLWN,
BCTPEUAIOIIUXCS Y Pa3HBIX OPTraHU3MOB.
Knaccuduuupoars myranuu

10 Pa3HbIM OCHOBAHHMSIM.

Paznuuars Ha U300paKeHUAX (CXeMax,
Ta0IMIaX ) TeHHbIC MyTallUH,
XPOMOCOMHBIE TIEPECTPONKHN PA3HBIX
BUJIOB: JI€JICLIUM, NYTUIUKALINH,
TPAHCIJIOKAllUY, UHBEPCUU; TCHOMHBIE
MYTallHH.

CpaBHHMBATh MEXKy COOOH MyTaIluu
pa3HBIX BUJIOB.

XapakTepu3oBaTh CBOWCTBA
MYTallMOHHOW W3MEHYHBOCTH.
HaspiBaTh npyu4mHBI MyTalIN,
BBISIBIIAITh UCTOYHUKHU (PAKTOPOB-
MYTareHOB B OKPYKaIOLIEH cpelie
(KOCBEHHO).

[IpuBoaUTE GOPMYTUPOBKY 3aKOHA
TOMOJIOTHYECKHUX PSAJIOB U
HACJICACTBEHHOM U3MEHUMBOCTH

H. . BaBmiioBa 1 000CHOBBIBATH €T0
3HAYEHHUE ISl TPAKTUKHU CEITBbCKOTO
XO03s1CcTBa
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IIpakTuyeckas padora
«Mytanuu y Apo30(]puiibl (Ha TOTOBBIX

MHUKpOIpenaparax)»
Htoro yacoB o TemMe 6
14 | Tema «I'eHeTHKA YeI0BEKA»

14.1 | I'eneTnka 4eioBEKa. 3 Kapuortumn uenoBeka. MexayHnapoaHast | PackpeiBaTh cojiep:kanre TEpMUHOB U
MeToabl rporpaMmMma MCCIIeIOBaHHs TeHOMa MOHSITUM: CEKBEHUPOBaHUE, KapTa
MEIUITUHCKON yenoBeKka. MeTo/Ibl U3yU4EeHHS TEHETHUKU | XPOMOCOMBI, TPOOAH/I, HACJICICTBEHHBIE
TeHETUKH YeJIOBEKa: TeHeaJIOTHYECKUH, 0oJie3Hr (MOHOTE€HHBIE, TTOJIUTEHHEIE,

OJIM3HEILOBBIN, [IUTONCHETUYCCKUI,
MONYJSILIMOHHO-CTATUCTUYECKUH,
MOJIEKYJISIPHO-TEHETUYECKU .
CoBpeMEHHOE ONPEAECICHNE TEHOTHUIIA:
MOJTHOT€HOMHOE CEKBEHHUPOBAHUE,
T€HOTUITMPOBAHKE, B TOM YHCIIE

¢ nomouipro I111P-ananu3a.
Hacnencreennble 3a001eBaHus
yeJioBeKa. I 'eHHbIE K XPOMOCOMHBIE
OoJie3HH yestoBeka. bone3nu

C HaCJIEICTBEHHOU
MPEAPACTIONOKEHHOCTI0. 3HAUEHUE
MEIHUITMHCKON TeHETHKHU

B IIPEIOTBPAILICHUH U JICYCHUN
IreHETUYECKHMX 3a00JIEBaHNH UeJIOBEKa.
MeauKo-reHeTH4ECKOe
KOHCYJIbTUpOBaHue. CTBOJIOBBIC
kieTKH. IIoHsATHE «TeHEeTHYECKOTro

IeHHbIEC, XPOMOCOMHBIE), METUKO-
TeHETHUYECKOe KOHCYJIbTUPOBAHHUE,
JIOpOJIOBast AMArHOCTHKA, aMHHUOIICHTE3.
[lepeuncnsaTe 0COOEHHOCTH U3yUYEHUS
TCHETUKH Y€JI0BEKa M METOIBI
MEIULUHCKOU T€HETUKHU.
XapakTepu30BaTh METOJIBI H3y4EHUS
TCHCTHKH YeJIoBeKa (TeHEeaIoT MU eCKHH,
OJIM3HEIOBBIN, ITNTOICHETHYCCKH,
MOJIEKYJISIPHO-T€HETUYECKHI,
MOMYJISIITAOHHO-CTaTUCTUIECKH ).
OnuceIBaTh 11€114, 33]1a44 U
JOCTUXKEHUS MEXKTyHAPOHON
nporpaMmbl «I '€HOM YeTIOBEKay.
Paznuuate Ha n300paxeHusx (cxemax,
Ta0JIUIIAX) KapThl XpPOMOCOM
(renernueckue, GpU3MUECKUE,
CHUKBEHCOBBIEC).
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rpy3a». DTUYECKUE ACTIEKThI
HCCIIENOBaHUN B 00JIaCTH
pPEOAKTUPOBAHUS TEHOMA U CTBOJIOBBIX
KJIETOK.

['enernueckue (hakTOpbI MOBHIIIEHHOM
YyBCTBUTEJILHOCTH YEJIOBEKA

K QU3NYECKOMY U XUMUYECKOMY
3arpsA3HEHUIO OKPYIKAIOIEN CPEBI.
['eneTnyeckas npeapacnoIoKEHHOCTh
YEJI0BEKA K MATOJIOTUSIM.
JdeMoHcTpauMu

Tabmuiet u cxembl: «Kapuortur
YeJoBeKay, «MeToibl U3y4EHHUs

TEHETUKH YesIoBeKay, «I eHeTHyecKue
3a00J1€BaHUS YEJIOBEKAY.
IIpakTuyeckas padora

«CocTaBieHrEe U aHAIN3 POJIOCTIOBHOM

OnuchIBaTh METOJIbI COBPEMEHHOTO
onpeIeNICHUs TEHOTHUIIA OPTaHU3Ma:
MOJIHOTEHOMHOE CEKBEHHUPOBAHUE,
r€HOTUITMPOBAHKE, B TOM YHCJIC

¢ nomoupto [11[P-anamm3a.
XapakTepu30BaTh HACJICICTBEHHBIE
3a00JIeBaHM YeJIOBEKa U 3a00JI€BaHM
C HACJIEJICTBEHHOM
MPEIPACIIONOKEHHOCTBIO.
CpaBHUBATh T€HHBIE, XPOMOCOMHBIE
00JIe3HH YeJIoBeKa U 00JIe3HU

C HaCJICJCTBECHHOM
MPEAPACIIOIO0KEHHOCTBIO.
VYcraHaBIMBaTh B3aUMOCBSI3b MEXKIY
HACJIeJICTBEHHBIMU 3a00JIEBaHUSIMHU

YeJI0BeKa U UX TEHETUYECKOU OCHOBOM.

OO0O0CHOBBIBATH 3HAYEHHUE MEINUKO-
TCHETHYECKOT0 KOHCYJIbTHPOBAHMS
B IIPEIOTBPAIICHUH U JICUCHUHN
HACJIEICTBEHHBIX 3a00JIEBaHUIT
yeJioBeKa

HToro yacos 1o Teme 3
15 | Tema «Cejexkuusi OpraHu3MoB»
15.1 | OcHOBHBIE TOHATHUS 1 JloMecTuKaIys ¥ CCICKIIMSL. PackpeiBaTh cosiepkaHne OCHOBHBIX
CEJICKIINH 3apoxaeHne CeNeKIuu 1 MIOHATHUH: CEIEKIIUS, TOMECTUKALIHS,

JTOMECTHKAIINN. YUCHUE
H.M. BaBunosa o Llentpax

MIPUMUTHUBHASA CEJIEKIIUS,
KOMOMHATUBHAsI CEJICKITNS, COPT,
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IPOUCXOKJIEHUS U MHOT000pa3usl
KYJIbTYPHBIX pacTeHui. Pomnb cenexuuum
B CO3[IJaHUM COPTOB PACTEHUU U MOPOJL
*KUBOTHBIX. COpT, MOPOJA, IITAMM.
3aKOH rOMOJIOTUYECKUX PSI0B

B HACJIEICTBEHHOU H3MEHYHUBOCTH
H.W. BaBunoBa, ero 3HaueHue

JUIS CENEKIITMOHHOM paboTHl.
JleMOHCTpanun

[Toprpers: H. 1. BaBuiios,

N. B. Muuypumn, I'. 1. Kapnieuenko,
I IT. JIykpsanenko, b. JI. Actaypos.
Tabmuiet u cxembl: «lleHTpbI
IPOUCXOXKJIEHUSI U MHOT000pa3us
KYJbTYPHBIX PaCTEHUI», «3aKOH
TOMOJIOTUYECKHUX PAZIOB

B HACJIEICTBEHHON U3MEHYUBOCTH.
JlaboparopHnasi padora
«3ydyeHue copToB KyJbTYPHBIX
pacTeHuil ¥ OpoJI JOMAIITHUX
KUBOTHBIX)

MOPO/JIa, IITAMM.
[lepeynciisiT OCHOBHBIE HTAIIbI
pPa3BUTHS CEJIEKIIMU KaK ITpoIecca u
HAYKH.

XapakTepru30BaTh COACPKAHUE YUCHUS
H. W. BaBunosa o Llentpax
MIPOUCXOXKIEHUS U MHOT000pa3us
KYJbTYPHBIX PACTEHUHU.

[TokaspiBaTh LIEeHTpBI TPOUCXOKAEHNUS U
MHOT000pa3ust KyJIbTYPHBIX paCTCHUH U
LleHTpBI TOMECTUKALIUN JOMAITHUX
JKUBOTHBIX Ha KapTe€ MUPA, CBSA3BIBATH
VX MECTOIIOJIOKEHHUE C OUaraMu
BO3HUKHOBEHUS IPEBHEUIIINX

M BHJIA3ALINH.

CpaBHUBAaTh COPT, IOPOTY, LIITAMM

C BUAAMU-POAUYAMH.

O060CHOBBIBATH 3HAUCHHE 3aKOHA
TOMOJIOTUYECKUX PAIOB B
HACJIEACTBEHHOW N3MEHUYHBOCTH

H. W. BaBuioBa 111 ceneKIIMOHHOMN
paboTHI.

OnuceIBaTh MEPCIEKTUBBI
JIOMECTUKAIMHA U CO3/TAaHUE HOBBIX
COPTOB KYJIbTYPHBIX PACTEHUM, IOPOJL
JIOMAIITHUX KUBOTHBIX U IITAMMOB
MHKPOOPraHU3MOB
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15.2

MeTto1b1
CEJICKIIMOHHOMU
pabotsl. CoxpaHeHue,
W3y4YECHUE U
HCIIOJIb30BAaHUE
IeHEeTUYCSCKUX

pecypcoB

Mertozsl ceneKIMOHHOM padoTHI.
HckyccTBEHHBIN OTOOP: MACCOBBIN U
VHIUBUTYaJIbHbBIA. DTaMbI
KOMOHMHAIIMOHHOMN CEIEKIINU.
HcnpiTanue mpons3BoauTeENEn

1o notoMcTBY. OTOOp 11O FeHOTUITY

C TIOMOIIBIO OIIEHKU (PeHOTHUIa
MOTOMCTBA U OTOOP MO TEHOTHUITY

¢ nomoibio aHanu3a JIHK.
HckyccTBEHHBI MyTareHe3 Kak METO/1
CEJICKITMOHHOMN Pa0OTHI.
PagmannoHHBIN M XUMUYECKHAHN
MyTareHes3 Kak MICTOYHUK MyTalluid

y KYJIbTYPHBIX ()OpPM OpPraHU3MOB.
HMcnonp30BaHue reHOMHOI'O
pEIaKTHPOBAHUSA U METOJIOB
pexkomOuHanTHBIX JIHK 11 monydenus
HCXOJIHOT'O MaTepuaia Jijisi CeJIeKIUH.
[TonydeHue MoJUIUIOU10B.
BayTpuBuaoBas rubpuan3anus.
BiM3KOopOoICTBEHHOE CKPEIIMBAaHUE,
iy uHOpuauHT. HepoacTBeHHoe
CKpeIIMBaHKE, WK ayTOPUIUHT.
['eTepo3uc 1 €ro NpUYUHBI.
Hcnonb30BaHue rerepos3uca

B cenieknnu. OTnanéynas
rubpuauzanus. [Ipeogonenue

PackpbiBaTh cosiepkaHue TEPMUHOB U
MOHSTUI: UCKYCCTBEHHBIN 0TOOp,
IPOU3BOJIUTEIH, IKCTEPHED,
OJIM3KOPOACTBEHHOE CKPEIIMBAHUE, UITU
WHOPUIUHT, HEPOJICTBEHHOE
CKpEIIMBaHUE, WU ayTOPUIUHT, YUCTas
JIMHUS, TETePO3UC (THOPHUIHAS CHUJIA),
T€HOMHOE PeJJaKTUPOBAHUE,
UCKYCCTBEHHBIN MyTareHes, (hakTophbl-
MYyTareHbl, MOJUIUIONIbI, OTIaIEHHAS
ruOpuu3alus, CEeKBEHUPOBAHHUE.
XapakTepu30BaTh OCHOBHBIE METO IbI
CEJIEKIIMU PACTCHUN U )KUBOTHBIX:
UCKYCCTBEHHBIN 0TOOp U
THOPHUIU3AITHIO.

CpaBHHMBATh MacCOBBII HCKYCCTBEHHbI
0TOOp C MHAUBUYaTIbHBIM, IOKA3bIBATh
WX 3HAYCHHE JJIs1 CETEKIINU
KyJbTYPHBIX PACTEHUI U JOMALTHUX
KUBOTHBIX.

[IpuBOAUTH KOHKPETHBIE TPUMEPHI
OTJIaJIEHHOW TMOPUIU3ALIUY B CEICKIUH.
OnuceiBath onbIT I'. J[. Kapnedenko

10 MTPEOAOIICHUIO OECIIIIOAMS
MEXBUJIOBBIX THOPHUIOB.

Pa3znnuaThk Ha U300pakeHUsIX (CXeMax,
Ta0JINIIAX) Y OTACIbHBIX
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Oecruious MEXBUIOBBIX THOPUIOB.
JlocTrKeHus CeIeKUMN PaCTEHNN U
JKUBOTHBIX. «3€1EHAs PeBOIOYUAN.
CoxpaHeHHUE ¥ U3y4CHUE TEHETUYECKUX
PECYPCOB KYJIBTYPHBIX PACTEHUN U UX
JTUKUAX POAMYEH JJIsl CO3/1aHUsI HOBBIX
COPTOB ¥ THOPHIOB
CEIIbCKOXO03SIMCTBEHHBIX KYJBTYP.
H3yuenue, coxpanenue u ynpasnenue
2eHemu4ecKkumu pecypcamu
CeIbCKOXO03AUCMBEHHbIX U
NPOMBICIOBLIX HCUBOMHBIX 8 YEJISX
VAVHULEHUS CYUeCNBYIOUUX U CO30AHUS
HOBbIX NOPOO, JTUHULL U KDOCCOB, 8 MOM
yucie ¢ NPUMeHeHUeM CO8PEMEHHbIX
Memo008 HaAYUHBIX UCCAe00B8AHUIL,
nepeoosulx uoell U nepCcneKmu8HbIX
MEeXHOI02UL.

JleMOHCTpanuu

[Toprpers: H. . BaBuiios,

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

H. bopnoyr, /1. K. bensies.

Tabmuuel U cxeMbl: «MeTobl
cenekuumn», «OTmanéHHas
rudpuanzanusy, «MyrareHes».
JlaGoparopHas paGora

«M3yueHne MeTo10B CeICKIIUU

IpeJICTaBUTEIICH KOHKPETHOTO COPTa
TIOPOJIbI XO3SIHCTBECHHO IICHHBIC
MPU3HAKH, HEOOXOIMMBIC YETIOBEKY.
XapakTepu30BaTh POJIb CEICKIINH

B 00€CIIeYeHNH TIPOAOBOILCTBEHHOMN
0€30I1aCHOCTH Y€JIOBEYECTBA.
[TpuBOAWTH KOHKPETHBIC TPUMEPHI
JTOCTKEHUU CEJICKIIMH KYJIbTYPHBIX
pacTeHUH M TOMAIITHUX KHBOTHBIX

B Poccun
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pPaCTEeHUIN»

IIpakTuyeckas padora
«IIpuBuBKa pacTeHU».
Irerypceust «OCHOBHBIE METOBI U
JIOCTHKEHUS CEJIEKIIMUA PACTCHUN U
YKUBOTHBIX (Ha CEJICKIIMOHHYIO
CTaHILIUIO, IJIEMEHHYIO (hepMy,
COPTOMCIIBITATENBHBINA YUaCTOK,

B TEIUIMYHOE XO3SIMCTBO,

B 1a00OpATOPUIO arpOYHUBEPCUTETA WU
HAy4YHOTO LIEHTPa)»

Htoro yacoB no teme 4
16 | Tema «buoTexXHOIOrUsI ¥ CHHTETHYECKAs O OJI0T U
16.1 | BuorexHonorus Kak 1 OOBEKTHI, UCITOJIB3YEMbIC PackppiBaTh cojiepkaHue TEPMUHOB U
HayKa M OTpacib B OMOTEXHOJIOTUH, — KJICTOYHBIC U MOHSATHUM: OMOTEXHOJIOT S,
IIPOU3BOICTBA TKaHEBBIC KYJIbTYPHI, TpaIUIIMOHHAS OMOTEXHOJIOTHS,

MUKPOOPIaHU3MbI, UX XapaKTepUCTUKA.
TpaguumonHas OMOTEXHOJIOTHUSA:
xJieboreueHne, MoJIydeHHe
KHCJIOMOJIOYHBIX IPOTYKTOB,
BUHOIEIHE. MUKPOOHOIOTHYECKHI
cuHTe3. OOBEKTHI
MUKPOOHOJIOTHYECKUX TEXHOJIOTUH.
[Ipon3BoacTBO O€IKa, AMUHOKHUCIIOT U
BUTaMHHOB.

JleMoHCTpanuu

Tabauuel u cxembl: «Mcnonb3oBanue

MUKPOOHOJIOTUYECKUN CUHTE3,
MUKpPOOHOJIOTHYECKast TEXHOJIOTHS.
[lepeuuncnsaTe HarpaBJICHUs
OMOTEXHOJIOTUH; UENH U 3a/1a4H,
CTOSILKE NTepesl OMOTEXHOIOTHEM.
XapakTepu3oBaTh OOBEKTHI,
UCII0JIb3YEeMbI€ B OUOTEXHOJIOT U, —
KJICTOUHBIE Y TKAHEBBIE KYJIBTYPHI,
MUKPOOPTaHU3MBI.

OnuceiBaTh OCHOBHBIE METO/IbI
TPaAUIIMOHHON OMOTEXHOJIOTHU U
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MHUKPOOPTraHU3MOB B IPOMBIIIIEHHOM
IIPOU3BOJICTBEY.

JlaGopaTopHasi padora

«M3yuenune 0ObeKTOB
OMOTEXHOJIOTHI.

IIpakTuyeckas padora
«ITomydueHne MOJITOYHOKHUCITBIX
MPOJTYKTOBY.

Ikckypeusi «bruorexHonorus —
Ba)KHEHUIIIasi TPOU3BOIUTEIIbHAS CUJIa
COBPEMEHHOCTHU

(Ha OMOTEXHOJIOTMUYECKOE
IIPOU3BOJICTBO)»

JTOCTHKCHUSI MUKPOOHOIOT MIECCKOM
TEXHOJIOTUH.

OOOCHOBBIBATh 3HAYCHUE
OMOTEXHOJIOIHU

JIISI CEMbCKOX03IHMCTBEHHOT'O
IIPOM3BOJICTBA

16.2

OcHOBHBIC
HAaIpPABJICHUS
CHUHTETUYCCKOMN
OHOJIOrnH

Co3anue TEXHOJIOTUN U
MHCTPYMEHTOB I1€JICHANPABICHHOTO
M3MEHEHHUS U KOHCTPYUPOBAHUS
T€HOMOB C IIEJIbI0 TTOTYYCHUS
OpPraHU3MOB M UX KOMITIOHEHTOB,
COJIEPIKAIMX HE BCTPEUAOIINAECS

B MIPUPOIe OMOCUHTETUICCKUE TTYTH.
Knerounas nnxxenepus. Meroasl
KYJIbTYPBI KJIETOK Y TKAaHEW PACTCHUU U
)KUBOTHBIX. Kprobanku. ComaTudeckas
TUOPUIM3AIIAS U1 COMATHISCKUI
smOpuorenes. Micnonp3oBanue
rarIouJI0B B CEJICKIIUYU PACTCHUM.
Ilonyuenue MOHOKIOHATLHBIX AHMUMEI.

PackpsiBaTh cofepkanue TEPMUHOB U
MIOHSATHI: KJIETOUHAs! NHKEHEPUSI,
KJIETOYHAs1 TEXHOJIOTUSI, METOJ
KYJIbTYPBI KJIIETOK U TKaHEW,
TOTUIIOTEHTHOCTb, IIJIIOPUIIOTEHTHOCTD,
CTBOJIOBBIE KJIETKH, MUKPOKJIOHAJILHOE
Pa3MHOXEHHUE PACTEHUI, COMaTUYECKas
ruOpun3alnsl, rarion ibl, THOPUIOMBI,
MOHOKJIOHAJIbHBIE U ITOJIMKJIOHAIbHBIE
aHTUTENA, METOJ TPAHCIUIAHTALIMH SJIED,
KJIOHUPOBAaHHUE.

XapakTepu30BaTb OCHOBHBIC
HaIPABJICHUS] CHHTETUYECKOM
ounosoruu.
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Hcnonvzosanue MOHOKIOHAIbHBIX U
NOJIUKIOHAIbHBIX aHmumerl

6 meouyune. IcCKkycCTBEHHOE
OIJIOJIOTBOPEHUE. PEKOHCTpYKIIUSA
SMIEKJIETOK W KIIOHUPOBAHUE
JKMBOTHBIX. M€TO/1 TpaHCIIJIAHTAllu!
SIAEP KIETOK. Texnonoeuu
0300p08IeHUs, KYIbMUBUPOBAHUS U
MUKDOKIIOHATIbHO2O PAZMHOHNCEHUS
CeNbCKOXO03AUCMBEHHBIX KYIbMYD.
JdeMoHcTpauMu

Tabaunb! 1 cxeMbl: «KieTounast
WHXKEHEPUS»

OnuchIBaTh HA KOHKPETHBIX ITPUMEpax
METO/Ibl KJIETOYHOW MHKEHEPUHU.
[IpuBOANTE MpPUMEPHI UCIIOIb30BAHUS
MOHOKJIOHAJIBHBIX U TTOJIMKJIOHAJIBHBIX
AHTUTEN B MEJIMIMHE.

OueHnBaTh 3HAYEHUE CUHTETUYECKOMN
OMOJIOTUM J1JIs CEJIbCKOI0 X0351UCTBA U
MEIULIMHBI

16.3

XpoMOCcOMHas 1
reHHas UH)KEHepUs

XpOMOCOMHAas ¥ TEHHAsI UHKEHEPUSL.
NckycCcTBEHHBINM CUHTE3 T€HA U
KOHCTPYHMPOBaHUE PEKOMOMHAHTHBIX
JHK. Cozoanue mpanceenmwvix
opeanuzmos. JIoCTuxeHus u
MEPCIEKTUBBI XPOMOCOMHOU U T€HHOM
WHKEHEPUH. DKOJIOTUYECKUE U
TUYECKHUE MTPOOIEMbI TEHHON
WHXKEHEPUH.

JleMoHCTpanuu

Tabmuiel u cxembl: «I eHHas
WHKEHEPUS»

PackpriBaTh cosepkaHre TEPMUHOB U
MOHSITUM: TeHHAs! UHXKEHEPU S,
PECTPUKIIMOHHBIE SH]IOH YKJI€a3bl
(pecTpuKTa3bl), TUMKHUE KOHIIBI,
MJIa3MHUJIbl, PECTPUKIIMS, IMTUPOBAHUE,
TpaHcpopMalusi, CKPUHHUHT,
TpaHCTE€HHbIE (T€HETUYECKU
MOAU(PUIIUPOBAHHBIE) OPTAHU3MBI.
OnuceIBaTh METOABI PEIPOTYKTUBHOTO
U T€paneBTUYECKOr0 KJIOHUPOBAHUSI,
KJIETOYHBIE TEXHOJIOTUU U CIIOCOOBI
T€HETUYECKOW NHKEHEPHHU.
XapakTepu30BaTh JTOCTUKEHUS TEHHOU
WHXKEHEPUH.

98




denepanbHas paboyas nporpamma | buosorus. 10-11 kiaccel (yriyOnEéHHBINH YPOBEHB)

O1eHuBaTh YKOJOTHYECKUE U
ATUYECKUE MPOOJIEMbl KIIOHUPOBAHUS U
CO3/IaHUs TPAHCTEHHBIX OPTaHU3MOB,
MEePCIEKTUBBI Pa3BUTHUSI XPOMOCOMHOM
Y TEHHOW MHKEHEPUU

16.4

MeauuuHcKkue
OHOTEXHOJIOTUN

MenunuHcKkre OMOTEXHOJIOTHH.
Ilocmeenommuas yughposas
meouyuna. I1L[P-ouacnocmuxa.
Memabonomuwiii ananus,
2CHOYEHMPUYECKULL AHAIU3
npomeoma 4enosexa 0is OYeHKU
COCMOSIHUSL €20 300P08bS.
Hcnonvzoeanue cmeonosulx Kiemox.
Tapeemnas mepanus paka.
3D-buounsicenepus ons pazpabomxu
dyHOAMEHMAIbHBIX OCHOB
MeOUYUHCKUX MEXHON02U, CO30AHUSL
KOMNIEKCHbIX MKAHEU coYemanuem
MeXHON02Ull MPEXMEPHO20
ouonpunmunea u ckaggonounea
07151 peuteHus 3a0ay
nepCoOHAIUZUPOBAHHOU MEOUYUHDL.
Co30aHue 6eKMoPHLIX BAKYUH C YeEIbIO
obecneuenuss KOMOUHUPOBAHHOU
sawumsl om 8030youmeneti OPBU,
YCMAaHO8IeHUe MONEKVIAPHBIX
MEXAHU3MO8 (YHKYUOHUPOBAHUS

PackpsiBaTh cofepkaHue TEPMUHOB U
HOHATUI: MEIUIIUHCKAS
OMOTEXHOJIOrUsl, METa0OIOMHBI
aHaIu3, FCHOLEHTPUYECKUI aHaAJIN3,
IIEPCOHANIM3UPOBAHHASI MEMLINHA,
pEereHepaTuBHas MEIUIIMHA.
XapaKkTepu30BaTh METOIBI
MEeTa00JIOMHOI'0 U T€HOLIEHTPUYECKOTO
aHaIM3a; UCIOJIb30BAHUE CTBOJIOBBIX
kietok; [ IIIP-nuarnoctuky; TapreTHyro
TEpanuIo paxka
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PHK-cooepacawux supycos,
8bI3bI8AIOUJUX 0COOO ONACHbBIE
3a00.1e6aHUS YEN0BEKA U HCUBONMHBIX

Htoro yacoB o TemMe 4
Pe3epBHOE Bpems 1
OBILEE KOJIMYHECTBO 102
YACOB I1O ITPOT'PAMME
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11 KJIACC
HaumenoBanue
No KommnuecTBo OcHOBHBIE BUJIBI JICATEILHOCTH
pa3aesioB U TEM [IporpammMHoOe conepxkanue
1/ 4acoB 00y4aromuxcs
y4eOHOr 0 mpeiMeTa
1 | Tema «3apo:kaeHue U pa3BUTHE IBOTIOLNOHHBIX MPeICTABJIEHUA B OUOJOTHI»

DBOJTIOIIMOHHAS 1
teopus Y. /lapBuna

DBomonnonHasa teopud Y. Japsuna.
[IpeanochbUIKM BOBHUKHOBEHUS
napBuHu3Ma. JKU3Hb U Hay4YHas
nearenbHocTh Y. JlapBuHa.
JleMOHCTpanun

[TopTtpetsl: Apuctorens, K. JIunuei,
K. B. JTamapk, 2. XK. Cent-Unep,

K. KroBbe, Y. [JapBuH.

Tabmuiel u cxeMbl: «CucTema KUBOH
npupoasl (o K. JIunuer)y,
«JlecTHMIIA KUBBIX CYIIECTB

(mo Jlamapky)», «MexaHusm
dbopMuUpOBaHUS MPUCITOCOOTICHUI

Yy PaCT€HUI U KUBOTHBIX

(nmo Jlamapky)», «Kapra-cxema
Mapupyta myremectsus Y. J[apsuHay,
«Haxonku Y. Jlapsunay»

PackpriBaTh copepkaHue TEpPMUHOB U
MOHSTUM: KpEallnoHU3M, BU/I,
cucTeMaruka, OMHapHasi HOMEHKJIaTypa,
HCKYCCTBEHHAsI CCTEMA
KJIaccu(pUKaIi OPraHU3MOB,
HCTOPUYECKUN METO/I, JAPBUHU3M.
XapakTepu3oBaTh B3IJISIAbI
Apucrorens, OMnenokia, Jlykpemnus
Kapa, [Tx. Pes Ha pa3BuTue ®)uBOou
MPUPOJIBIL.

OuenuBats Brian K. JInanes

B Pa3BUTHE OMOJIOTHH.

CpaBHMBATh B3IJISbI HA BUJ U
sposonuto K. Jlunnes, XK. b. Jlamapka
u Y. JlapBuHa.

Kputnuecku orieHuBaTh
KpEalMOHUCTCKUE B3TJISAIbl HA KUBYIO
IPUPOTY.

[lepeuncraTh KyJabTypHO-UCTOPUUYECKHE
U €CTECTBEHHO-HAYUHbIC MTPEATOCHLIKA
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IIOSIBJICHUS DBOJIFOLIMOHHON TEOPUU

Y. /lapBuHa.

OnuceiBaTh poJb HCTOPUYECKOTO
METOZa.

M3naraTe CyIIHOCTb 3BOJIFOLIMOHHON
teopun Y. JlapBuHa.

Ha3zwiBaTh 0OCHOBHBIE (haKkThl OMOTrpadun
Y. lapBrHa u dTalbl CO31aHUs UM
HBOJIFOLINOHHOM TEOPUU

1.2

JIBHKyIIIME CUITBI
DBOJIIOLIUHU BUIOB
o Y. /{apBuny

JIBUKyIIME CUIIBI DBOJIIOIIUU BUOB
no Y. /lapBuny (BbICOKast
MHTEHCUBHOCTh Pa3MHOKEHUS
OpPraHu3MOB, HAcJeICTBEHHas
W3MEHYHMBOCTh, OOph0a

3a CYIIECTBOBAHUE, €CTECTBEHHBIN U
UCKYCCTBEHHBIN 0TOOD).
JdemoHCcTpanuu

IToprper: Y. lapBuH.

Tabauib! u cxembl: «D®opMbl 60pHOBI
3a cymiecTBoBaHue», «[lopomabl
ronyoeity, «MHoroo6pasue
KyJIbTYPHBIX (DOPM KaIlyCThI»,
«ITopomp! TOMAIIHUX KUBOTHBIX,
«Cxema 00pa30BaHusI HOBBIX BUOB
(mo Y. HapBuny)», «Cxema
COOTHOIIICHUS IBUKYIINX CHII
HBOJIIOLIUI

PackpbiBaTh coniepkaHue TEPMUHOB U
MOHSTUI: HACJIEICTBEHHOCTD,
HU3MEHYUBOCTb, UICKYCCTBEHHBIU OTOOD,
O0opn0a 3a CcyliecTBOBaHUE,
€CTECTBEHHBIN 0TOOD.

N3narare CylHOCTh YYEHHS

Y. JlapBuHa 00 HCKYCCTBEHHOM OTOOpE.
XapakTepu30BaTh ABUKYIIUE CUITbI
DBOJIIOLMU BUIOB 110 /{apBuny.
[IpuMeHsTh 3HaHUS O IBUKYILUX CHIIAX
ABOJIIOLIUU BUOB 1O J{apBUHY

JUTsl OOBSICHEHUSI MHOT000pa3us BUIOB,
MOPOJ TOMAITHUX KUBOTHBIX U COPTOB
KyJIbTYPHBIX PACTCHHI
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1.3 | ®opmupoBanue 1 OdopmiieHne CHHTETUYECKON TEOpUU PackpbiBaTh conep:kaHnne TEPMUHOB U
CUHTETUYECKOU spommonnu (CT3I). Heittpanshas MOHATHN: JAPBUHU3M, MYTallH,
TEOPUH HBOJIIOLINH Teopus 3Boatronnn. CoBpeMeHHas MYTaLMOHHBIN NpoLECC.

HBOJIIOLIMOHHASL OMOJIOTHSI. OOBSICHATH IPUUMHBI KPU3HUCA
3Ha4eHME 3BOJIIOLIMOHHON TeOprn JapBUHU3MA.
B (popMUpPOBAHUM €CTECTBEHHO- OO60CHOBBIBaTH 3aKOHOMEPHOCTh
HAay4YHOHN KapTUHBI MUPA. TpaHchopMalnuu JapBUHU3MA
JleMOHCTpauu B CHHTETHUYECKYIO TEOPHUIO 3BOJIIOLIUH
[Moptpertsl: C. C. YeTBEepUKOB, (CTD).
1. 1. LImaneraysen, Jx. XonnenH, N3naratbe ocHOBHBIE MTON0keHU CTO.
J. K. benstes. Ouenusars Bkiaz . Jle @pusa,
Tabmmup! 1 cxeMbl: «OCHOBHEIC C. C. YerBepuKoOBa,
IIOJIOXKEHUSI CHHTETUYECKOU TEOPUU N. . IlImaneraysena, /1. K. bensesa
ABOJIIOIIUN» B (popmupoBanue CTD.
Onenusarb 3HaueHue CTO
B (hDOPMUPOBAHNU COBPEMEHHOM
€CTECTBEHHO-HAYYHOU KapTUHBI MUpa
Hroro yacos 1o teme 4
2 | Tema « MuKpO3IBOIIOLMA U €€ Pe3yIbTAThD»

2.1 | Oransl 3 [Tomynsanus Kak s1neMeHTapHas PackpeiBaTh conepxaHue TEPMUHOB U
ABOJIFOIITUOHHOT O earHuIa 3Boaound. COBpeMEHHbIE MOHSTUI: MUKPO3BOJIIOLIHS,
nporecca: METO/Ibl OLICHKH T€HETHYECKOTO MaKpO3BOJIIOLIMS, MyTallUH, TOMYJISALIHS,
MHKPOIBOJIIOLUSA U pa3zHoo0pa3ust U CTPYKTYphI KOMOMHAIMK T€HOB, T€HO(POHI,
MaKpO3BOJIOLHSI. nonysiuuid. Ismenenue renoponia AIIEMEHTAPHOE 3BOJIIOLIMOHHOE SIBJICHHE.
[Homymnsiust — NOMYJISIUU KAaK JIEMEHTAPHOE XapakTepu30BaTh MUKPOIBOJIIOLHUIO KaK
AJIEMEHTapHasI HBOJIFOLIMOHHOE SIBJIEHUE. 3AKOH 3TaIl MOSBJICHUS IPUCTIOCOOTEHUM U

CAUHUIIA OBOJIOIINH

TCHECTHUYCCKOI'O paBHOBCCHUA

BUJI000pa30BaHUS.
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JIx. Xapau, B. BaiinOepra.
JleMOHCTpaLu1

Tabauuel v cxembl: «MyTanmoHHas
U3MEHUYMBOCTHY, «[lonymsunonHas
CTPYKTYpa Buaa», «Cxema nposiBIEeHUs
3akoHa Xapau—BaiinOepray.
JlabopaTopnasi pabora

«BbIsiBIEHME N3MEHYMBOCTH Y 0CO0EH
OJTHOTO BHJIa»

XapakTepu3oBaTh MOMYJISIHUIO KaK
AJIEMEHTAPHYIO €IMHUILY IBOIIOLINH.
[lepeuncnsTe MpU3HAKA UICATBHON
MONYJIAIINU U OOBSICHATH YCIOBUS
BBITIOJIHEHHS 3aKOHA Xaparu—
Baitn6epra.

[IprMeHATh UMEIOIINECS 3HAHUS

J1s1 OOBSICHEHUSI PUYUH U3MEHYUBOCTH
y oco0eli OTHOTO BUAA

2.2

DnemeHTapHbIe
(haKkTOpBI FBOIIOLINHU

DneMeHTapHbIe (PaKkTopbl (ABUKYIIHE
CHJIBI) ABOTIOIIUK. MyTallMOHHBIN
npoiiecc. KomOnuHatuBHas
U3MEHYHMBOCTh. [[peiid reHoB —
CIIy4allHbIE€ HEHANPABJICHHBIC
W3MEHEHHUSI 4acTOT aJuIeIen

B onyssiiusax. pQext ocHoBarters.
Dppexm 6ymuvinouHo20 copaviuiKa.
CHudicenue cenemuyecko2o
PA3HO00pAa3Us: NPUUUHBL U CLeOCMBUSI.
Ilpossnenue s¢pgpexma opeiigha 2ernos
8 OOLUIUX U MATILIX NONYTAYUSIX.
Murpannu. M30m0us nomymisinu:
reorpaduyeckas (IpoCcTpaHCTBEHHAs),
ouosorudeckas (penpoayKTHUBHAs).
JleMoHCTpanuu

[oprpertsl: C. C. UeTBepHUKOB,

3. Maiip.

PackpbIiBaTh cosiepkaHue TEPMUHOB U
MOHSTHUM: MYTallMOHHBIN POLIECC,
KOMOMHATUBHASI UBMEHYUBOCTb,
MOMYJIAIIMOHHBIE BOJIHBI, APEi( TeHOB,
MUTpaIu, U30JI1us, reorpaduueckas
(mpocTpaHCTBEHHAsT) U30JIALIMS,
onosnorudeckas (penpoayKTHBHA)
usossius, dpdext ocuoBarens, 3hHeKT
OYTBLIOYHOTO TOPJIBIIIKA.
XapakTepru30BaTh 3JIEMEHTAPHBIE
(bakTophl (ABMIKYIIIUE CUITBI) SBOJIOLINH.
OuenuBats Bkaajg C. C. YerBepukosna,
9. Maiipa B pa3BUTHE >BOJIIOIIMOHHOTO
YUEHHS.

OOBSICHATH MPUUMHBI HEHAPABICHHOT O
JIEUCTBUSI DJIEMEHTAPHBIX
ABOJTFOIIUOHHBIX (PaKTOPOB.

[IpuMeHsTh UMEOIIUEeCs 3HAaHUS
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TaGmuubl U cxembl: «JIBIXKYIIUE CHITBI
ABOJIOLIUNY, « IKOJIOTHYSCKas
M30JIALUS TONYJISAIUNA CEBAHCKOU
dbopenmny, «I'eorpaduueckast H30JIAIMSL
JMCTBEHHULIBI CHOMPCKON U
JIMCTBEHHUIIBI 1AyPCKOW»,
«lTonmynssMOHHBIE BOJIHBI YUCIEHHOCTH
XUITHUKOB U KEPTB»

0 JBIKYIIUX CHJIaX 3BOJIIOIUN
JU1sl OOBSCHEHUSI TPUYKH pa3HOO0pa3us
reHo(oH1a NOMyJSUUNA OHOTO BUJIA

2.3

EcrtecTBeHHbINM
oToop —
HAIPaBJISIOLINI
(bakTOop ABOIOLINHI

EcrectBeHHBIN 0TOOD —
HaIPABJIAIONINHI (haKTOP IBOIIOIUU.
®dopMBbI €CTECTBEHHOT0 0TOOpa:
JBYKYIIUN, CTAOMIIN3UPYIOLINNT,
pa3phIBatOIINi (IU3PYITUBHBI).
[TonoBoii ot60p. Bo3HUKHOBEHME U
ABOJIIOLMS COLUATIBHOIO TTOBEACHUS
YKUBOTHBIX.

JdemoHCcTpanuu

Tabaunbl 1 cxeMbl: «Cxema IeiicTBU
€CTECTBEHHOTO 0TOOpay, «DOopMbI
OOpBLOBI 3a CYIIIECTBOBAHUEY,
«MHIyCTpUAIbHBIA METTAHU3M,
«7KuBbIE HCKOITAEMBIE

PackpbIBaTh cosiepaHue TEPMUHOB U
MOHSTUM: €CTECTBEHHBIN O0TOOD,
JBIDKYIITUH 0TOOP, CTAOMIIM3UPYIOITNN
0TOOp, pa3phIBAIONINI OTOOP, MOJIOBOI
oT0op.

XapakTepu30oBaTh €CTECTBEHHbBIN 0TOOD
KaK JIBIDKYIIIYIO M HAPABIISIONIYIO CUITY
HBOJTIOINH, €T0 (POPMHBI.

PaznmuyaTth hOpMBI €CTECTBEHHOTO
0TOOpa B MOMYJIANHMIX, TPUBOIUTH
PUMEPHI ACUCTBUS B MOMYJIISAIUAX
dbopm ecTecTBEeHHOr0 0TOOpA.
OOBSACHITH MPETIOCHUIKY JJIs1 ICHUCTBUS
JBIDKYIICH U CTAaOMIM3UPYIOIIEeH hopm
€CTECTBEHHOr0 0TOOpA.

CpaBHUBATH ()OPMBI €CTECTBEHHOTO
otbopa, IenaTh BEIBOJBI HA OCHOBE
CpaBHEHHSI.
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[TprMeHsTh UMEIOIITECS 3HAHUS

0 €CTECTBEHHOM OTOOpE

JU1s1 OOBSICHEHUS ITPOIIECCOB,
MPOUCXOJISAIINX B TOMYJISIIUSIX BUIOB
OpPTraHW3MOB

2.4

[IpucnocoOGaeHHOCTH
OpPraHu3MOB KaK
pe3yJbTar
MUKPOIBOJTFOLIUH

[Tprcnoco6IeHHOCTh OPraHU3MOB Kak
pe3ynbTaT MUKPOIBOJIIOLIUH.
BozHukHOBeHME TPUCTIOCOOICHHN

y opranu3moB. ApomMop¢o3sl
yuanoanantauu. [Ipumepsr
MPUCTIOCOONIEHUN Y OPraHU3MOB:
Mopdosiorndyeckue, Gru3noJI0orn4ecKue,
OMOXUMUYECKHE, IIOBSACHUCCKIE,
OTHOCUTENHFHOCTD MPUCITIOCOOIEHHOCTH
OpTaHN3MOB.

JeMmoHCcTpauuu

TaOauIIbl ¥ CXEMBL:
«ITokpoBUTEIHLCTBEHHASI OKpACKa
AKUBOTHBIX», «IIpeaynpexnaromnias
OKpacKa >KHBOTHBIXY,
«DU3NOTOTHYECKHE aTanTaIlun,
«IIpucnoco0IeHHOCTh OPraHU3MOB H
€€ OTHOCUTEIIBHOCTDY.
OO6opynoBanue: repObapuu pacTeHU;
KOJUIEKIIMM HACEKOMBIX; Uydelia MTHI] U
3BEpE C MPUMEpPaMM Pa3IMnyHbIX
MPUCTIOCOOJICHUI.

PackpbiBaTh copepkanue TepMUHA
IPUCIIOCOOJIEHHOCTh OPraHU3MOB
(amarrranus), apomopdos,

U0 anTalHs.

[TprBOIUTH KOHKPETHBIC IPUMEPHI
IPUCIOCOOJIEHNI OpPraHu3MOB
(Mopdonornueckue, GU3NOIOTHIECKUE,
OMOXMMHYECKHE, TTOBEICHUCCKHUE).
OOBSICHATH MEXaHU3M BO3HUKHOBEHHS
MPUCTIOCOONIEHNN Y OPTaHU3MOB.
[TpuBouTH IpUMEPHI apoMOpPH030B U
WI0AIaNTAllui y PACTECHUN U
KUBOTHBIX.

OOBSACHATH pOJib apoMOp(Po30B

B OCBOEHUU OPraHU3MaMU HOBBIX CpeJl
oOuTaHMSI.

OOBSICHATH POJIb UIMOAAANTALINH

B IIPUCIIOCOOJIEHUH OPraHU3MOB

K KOHKPETHBIM yCIIOBUSIM CPEJIbI.
Jloka3bIBaTh OTHOCUTEIILHBIN XapaKTep
MPUCTIOCOOJIEHHOCTH ¥ TIPUBOJIUTH
IPUMEPHI OTHOCUTEITLHOCTH aanTaIlhii.
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JlaGopaTopHasi pabora
«IIpucnocobnenust OpraHu3MoB U UX
OTHOCUTEJIbHAS 11€7I€CO00Pa3HOCThY.
JlabGoparopHas padora

«3yuenune apomopho30B 1
WIAO0AIaNTalui y PACTEHUH U
YKUBOTHBIX»

PackppiBaTh 3HaU€HNE IBUKYILIUX CHII
3BOJIIOIUH B ((OPMHUPOBAHUU
MPUCTIOCOOJICHU I

2.5

Bun, ero kpurepuu u
CTPYKTYypa

Bupn, ero xputepuu u CTpyKTypa.
JleMOHCTpanun

Tabmuuel u cxembl: «Kputepun Buiay,
«Buasl-nBoitHUKW», «CTpyKTypa BU1a
B IIPUPOJIEY.

OO6opynoBanue: repObapuu pacTeHUI;
KOJUIEKIIMM HACEKOMBIX; YUy4elia IITHI] U
3BEPEUN Pa3HBIX BUIOB.
JlaGopaTopHasi pabora

«CpaBHEHHE BUIOB

110 MOP(OJIOTUYECKOMY KPUTEPHIO)

PackpeiBath conepxanue TEPMHUHOB U
MOHSTUH: BUJ, KpUTEPUU BHU]IA,
OJIMMOP(U3M, BUIbI-ABOMHUKH, apea,
HKOJIOTMYEcKasi HUIIa, MOMYJISIINS,
BUJIOBOW KapUOTHUII, KOCMOIIOJIHUTHI,
SHAEMUKH, TTOJABUIbI, IKOTHIIHI.
XapakTepu3oBaTh KPUTEPUU BUIA
(Mopdomorndeckuii, reHeTUYECKUH,
OMOXUMUYECKUN, TeorpapuuecKui,
HKOJIOTUYCCKUIH, ONOXUMHUICCKHI).
OOBsICHATH HEOOXOIUMOCTh
MCIIOJIb30BaHMS BCEH COBOKYIHOCTHU
KPUTEPUEB JIJIsI OTIPEETICHHS BUI0BOM
MPUHAIICKHOCTH OpraHu3Ma.
[lepeynciisiTe OCHOBHBIE
BHYTPUBHJIOBBIE TPYIIITHPOBKH.
OOBSICHATH IPUYUHBI CYIIIECTBOBAHUS
MOHO- ¥ TIOTUTUITUYECKUX BUJIOB.
CpaBHUBATh BUBI 110
MOP(OJIOTHYECKOMY KPUTEPHIO
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2.6

Bunoo6pa3oBanue kak
pe3ybTar
MHUKPOIBOJTIOITUH.
CBs13b
MHKPOIBOJIIOINH U
SIUIEMHUOJIOTUHA

Bunoo6pa3oBanue Kak pe3ynbTaT
MUKpO3BOItonnu. M3omsiuust —
KJIFOUEBOM (hakTOp BUI000pa30BaHUS.
[Tyt 1 criocoObI BU000pa30BaHUS:
aytonaTpuieckoe (reorpadudaeckoe),
CUMITATPUUYECKOE (IKOJIOTUUECKOE),
«MTHOBEHHOE» (TTOJUTIIIONTU3AITH,
rubpuan3zanus). JmurenpHoCcTh
HBOJIIOIIMOHHBIX MPOIECCOB.
Mexanu3mbl GOpMUPOBAHUS
OMOJIOTMYECKOTO Pa3HO00pa3Hs.
Ponb 3BOMIOIIMOHHON OMOJIOTHHT

B pa3pabOTKe HAYYHBIX METOJIOB
COoXpaHeHHUsI OmopazHooOpasusl.
MuUKpO3BOIIONMS U KOSBOJIOIUS
Mapa3uTOB U UX X031€B. MeXaHNU3MBI
dbopMUpoBaHUS YCTOWIUBOCTH

K aHTHOMOTHKAM U CITIOCOOBI OOPHOBI
C HEW.

JleMOHCTpanuu

Tabuuiibl U cxeMbl: «CocoObl
BUI000pa3oBaHus», «I eorpaduueckoe
BUI000pa30BaHuE TPEX BUIOB
JaHJBIIIEH, « IKOJIOTUYECKOE
BUI000Pa30BaHUE BUIOB CHHUID),
«lTomummonas! pacrenuin», «KamyctHo-
pENeYHbI THOPUI.

PackpeiBatTh conepxaHue TEPMUHOB U
MOHATHI: BUI000pa30BaHUE, H3OJISIINA,
KODBOJTIOIIHS.

XapakTepu3oBaTh BUA000pa30BaHUE
KaK pe3yJIbTaT MUKPOIBOJIFOIIHH.
OOBSICHATD POJTb U30JISAIIUN

B 00pa30BaHUU HOBBIX BUJIOB.
XapakTepu30BaTh pa3INnIHbIE CIIOCOOBI
BU1000pa30BaHus (AIONMATPUUYECKOE,
CUMIIaTPUYECKOE).

[TprBOIUTH KOHKPETHBIC TTPHUMEPHI
BUJIOB, 00Pa30BaBIINXCS PA3IMYHBIMU
crocobamu.

[TprmMeHsTh 3HaHMS CIOCOOOB
BU1000pa30BaHust 1J1sl OObSICHEHUS
IPUYUH MHOT000pa3usi BUIOB.
OOBSICHATH BOSBHUKHOBEHUE
YCTOMYMBOCTH NTATOI'€HOB

K aHTUOMOTHKAM
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Oo6opynoBanme: repdbapun pacTeHUM
OJIU3KKUX BU0B, 00pa30BaBIINXCSA
pPa3IUIHBIMU CIIOCOOaMU

HToro yacoB 1o teme 14
3 | Tema «Makpo3BoJIIOIUS U €€ Pe3yJIbTATHI»
3.1 | Makpo3BOFOIHSL. 1 MeTo1bI U3y4YCHHUST MaKPOIBOJFOITUH. PackpbiBaTh copepkanue TEpPMUHOB U
[laneonTonoruyeckue [laneoHTONOrMYECKHUE METOIbI MOHSITUI: MaKpPO3BOJIOIIHSI
METO/Ibl U3YUCHUS u3ydeHus sBosonuu. [lepexoannie (punorenes), nepexoanbie GOPMBI,
ABOJIIOLIUH (dbopMbl U HUITOTEHETUYECKUE PSIbI dunoreneTuvecKue pAbl,
OpPTraHU3MOB. MaJIC€OHTOJIOT Ul
JleMoHCTpauH XapakTepu30BaTh MaKpOIBOJIIOIHUIO KaK
Ta0JMIIBI U CXEMBI: HaJIBUJIOBYIO 3BOJIIOIMIO 00Opa30BaHUSs
«DUITOTEHETUICCKUN PS JIOMIAH, KPYITHBIX TAKCOHOMHYECKUX CTUHUII.
«ApPXEOITEPUKCY, «3BEPO3YyObIE OOBSICHATH 3HAYEHUE
siepel», «Crerouedaniby, MMaJICOHTOJIOTMYECKHUX M CCIIEOBAaHUMN
«Punnodutery, «CeMeHHBIC JUTSI TIOTy4eHUs (PAKTOB IBOJIOIUH
MAMTOPOTHUKI. OpPTraHU3MOB.
O6opyoBaHue: KOIUIEKINH, [IpuBOAUTE IPUMEPBI OPraHU3MOB,
repOoapuu, MyJIsiKU HCKOTTAEMbIX OTHOCSIITUXCS K IEPEXOTHBIM (hopMaM.
OCTaTKOB OPraHu3MOB Ha3spiBath rpymibsl opranu3mMos,
JUTSI KOTOPBIX BOCCTAHOBJICHBI
buIoreHeTUYECKUe Psibl.
CpaBHMBATH IPOLIECCHI
MaKpO?BOJIIOIIMN U MUKPOIBOJIOLIUU
3.2 | buoreorpaduueckue 1 buoreorpaduaeckue MeToapl M3ydeHus | PackphIBaTh cofiepyKaHue TEPMHHOB U
METObI U3YUEHUS sBomon. CpaBHEHHE (IIOPHI U MOHATHUH: Onoreorpadus, YHIEMHUKY,
IBOJTIOIUH (dayHBI MaTEPUKOB U OCTPOBOB. PEIHUKTHL
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buoreorpaduueckue obnactu 3emiu.
Bunpi-sHIEeMHUKY U PETTUKTHI.
JleMOHCTpaL U1

TabJIUIIbl U CXEMBI:
«buoreorpaduueckne 30HbI 3eMIINY,
«peiid KOHTUHEHTOBY, «PeIMKTHI.
Oo6opynoBanue: repdapu; KOJIEKIIMH
HACEKOMBIX

OO60CHOBBIBATH 3HAYEHHUE
ouoreorpaduu s U3y4eHUs
IBOJIIOIIUN OPTaHNU3MOB.

[lepeuncnsate Guoreorpaduyeckue
obnactu 3eMJu ¥ O0OBACHITH TPUYHHBI
WX BBIJCIICHHUSI.

CpasuuBath (propy u payHy MaTepuKkoB
¥ OCTPOBOB, PACTCHHSI M )KHBOTHBIX
pa3HbIX Ouoreorpaduyeckux odIacTen.
[TpuBOIUTH MPUMEPHI PETUKTOBBIX
OpPraHu3MOB, BUIOB-2HJICMHUKOB.
OOBSICHATH IPUYHUHBI COXPaHEHUS
BUJIOB SHJIEMUKOB U «OKHBBIX
HCKOTIAEMBIX»

3.3

DMOpHOIOTHYECKHUE U
CPaBHHUTEIILHO-
Mopdonoruueckue
METOJTbI U3YICHHS
HBOJTIOITUH

OMOPHOIOTUYECKUE U CPABHUTEIHHO-
MOP(OJIOTHYECKUE METOIbl U3YyUCHHUS
HBOIIIONIHH. | eHeTHUYeCKre MEXaHNU3MbI
HBOJIIOIIMY OHTOTEHE3a U TIOSIBIICHUS
HBOJIIOIIMOHHBIX HOBILIECTB.
["oMosornuyHbIE U aHAJTIOTUYHbIE
oprasbl. PynmuMeHTapHbie Opraibl v
aTaBU3Mbl. MOJIEKYIISIPHO-
reHeTUYeCKre, OMOXUMHUYECKUE U
MaTEeMaTHIECKUE METO bl M3YUCHUS
ABOJIIOIMHA. [ 'OMOJIOTMYHBIE TEHBI.
CoBpeMeHHBIE METO/IbI IIOCTPOSHUS
(bUIOTEHETUYECKUX JICPEBHEB.

PackpeiBaTh conepkaHue TEPMUHOB U
MOHATUI: HSMOpUONOrHsi, MOphOJIOTHS,
TOMOJIOTUYHbBIE ¥ aHAJOIMYHbIE OPTaHbI,
PYAUMEHTBHI, aTaBU3Mbl, OMOXUMUYECKas
TOMOJIOTHSL.

XapakTepru30BaTh SMOPUOIOTUYECKHE,
CPaBHUTEIIbLHO-MOP(OJIOTUUECKHE,
MOJIEKYJISIPHO-TEHETUYECKHE,
OMOXMMHYECKUE, MAaTEMATUYECKUE
METO/Ibl U3YUEHHUSI SBOJIOLUH.
OOBSICHATH 3HAUCHHE IMOPUOJIOTUH,
CPaBHUTEIbHOU MOP(OJIOTUH,
MOJIEKYJISIPHOU T€HETUKH, OMOXUMUH,
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XPpOMOCOMHBIE MyTAIUX U BOJTIOLIMS
T€HOMOB.

JleMOHCTpaL U1

[Toptpetsr: K. M. bap,

A. O. Koanesckuii, @. Mrosep,

0. I'ekkeb.

Tabauiibl U cxembl: «HauanbHbIe
CTaIM¥ SMOPUOHAIIBHOTO Pa3BUTHUS
MO3BOHOYHBIX )KUBOTHBIX),
«I"OMOJIOTMYHBIE ¥ aHAJIOTUYHBIC
oprasb», «PyauMeHTbI», « ATaBU3MBI»,
«XpoMOCOMHBIE HAOOPHI YEJIOBEKA U
IITAMIIAH3E.

Oo0OopynoBaHme: KOJUICKIINH,
repOapuu, MyJsiKu TOMOJIOTHYHBIX,
AHAJIOTUYHBIX, PYAUMEHTAPHBIX
OpraHOB U aTaBU3MOB

OronH(pOpPMATUKHU JIJIs1 U3yUEHUS
HBOJIFOLIMHA OPTaHU3MOB.

OuenuBatsh BkJag A. O. KoBanieBckoro
B Pa3BUTHE HBOJIOLIMOHHOIO YUEHHS.
OnuchIBaTh TCHETUYECKUE MEXAHU3MBbI
HBOJIFOLIMHA OHTOT€HE3A U MOSIBICHUS
HBOJIFOLIMOHHBIX HOBIIECTB.
[IpuBOAUTH PUMEPHI aTABU3MOB U
PYIUMEHTAPHBIX OPTaHOB Y Pa3IMUYHBIX
OpPTaHW3MOB U OOBSCHATH MPUIUHBI KX
MOSIBJICHUSI.

[IpuBOAUTH IPUMEPHI TOMOJIOTUUHBIX U
aHAJIOTUYHBIX OPTaHOB.

CpaBHMBATh CTPOEHUE OPTraHOB

Yy OPraHU3MOB PA3HBIX
CUCTEMATUYECKUX IPYIIIL.

[TpuBOIUTH MpUMEPBI OMOXUMUYECKON
Y TEHHOW T'OMOJIOTHH.

OueHuBath 3HaUeHHE OMOMH(POPMATUKH
JUISl U3YYEHUS 3aKOHOMEPHOCTEN
HBOJIFOLIAN

3.4

OoOmme
3aKOHOMEPHOCTH
ABOJIIOIUHA

OO6uue 3aKOHOMEPHOCTH (TPaBUIIA)
ABONIOLMH. [ Ipunyun cmervl yHKyul.
HeobpatumMocTh 3BOIIOLINH.
AnanTtvBHasA paguanus.
HepaBHOMEpPHOCTH TEMIIOB YBOJTIOIUH.
JleMoHCTpanuu

PackpbiBaTh conepkaHre TEPMUHOB U
NOHATUI: CMEHa (DYHKIUI OpraHoB,
HEOOPaTUMOCTh PBOJIIOIINH, a/IallTUBHAS
paauanus, HEpaBHOMEPHOCTh TEMIIOB
HBOJIIOLIUH, YEPEJOBAHUE ITIABHBIX
HaIIPaBJIEHUN YBOJIFOLUU.
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Tadnuie! U cxeMbl: «I JITaBHbBIE
HaIpaBJICHUsI HBOTIOLIUNY, «O011I1e
3aKOHOMEPHOCTH 3BOJIIOIIAN

AHaQJIM3UPOBATh IPUYNHBI YEPETOBAHUS
TJIABHBIX HAIPABJIECHUMN YBOIIOLIHH.
[IpuBOAUTH NPUMEPHI TPOUCXOKICHUS
OpraHu3MOB OT
HECIEeIMAIIM3UPOBAHHBIX MTPEJIKOB U UX
MIPOTrPECCUPYIOLIEN ClIEHNATN3ALNY.
OOBSICHATH MPUYMHBI HEPABHOMEPHOCTHU
TEMIIOB 3BOJIFOLUU.

[IpuBOAUTH MPUMEPHI ATATTUBHOU
paauanyy y OpraHu3MoOB.

OOBSICHATH IPUYHUHBI HEOOPATUMOCTH
HBOJIIOLIAN

Hroro yacoB mno teme 6
4 | Tema «IIponcxoxaeHue U pa3BuTHe ;KU3HU HA 3emJie»
4.1 | I'unore3s 2 Hayunble TMIIOTE3BI TPOUCXOKIACHUS PackpbIBaTh copiep:kaHue TEPMUHOB U
BO3HUKHOBEHUS )KU3HU KU3HU Ha 3emiie. AOHOTreHe3 U NOHATUI: KPEAMOHU3M, BUTAJIU3M,
Ha 3emuie naHcrepmusi. JlonayaHble naHcrepMmusi, abuoreHes.

MPEACTABICHUS O 3apOKIACHUU KU3ZHU
(kpeaunonusm). I'unoresa
MOCTOSIHHOTO CaMO3apOXKIECHUSI )KU3HU
u €€ onpoBepxkeHue onbitamu O. Penu,
JI. Cnannanuanw, JI. ITactepa.
[TpoucxoxaeHNe KU3HU U
acTpoOHOIOTHS.

JleMOHCTpaL Ul

[Toptpeter: @. Penu, JI. Cnanmnanuanm,
JI. TTacrep.

N3narats HaydHBIE TUIIOTE3BI U TEOPUU
MPOUCXOXKIACHUS KU3HU Ha 3eMJI€.
OnennBath Britag @. Penn,

JI. Cnamnnannanu, JI. [lactepa

B (popMHUpOBaHHUE HAYYHBIX B3TJISI0B
Ha MPOUCXOXKICHUE )KU3HU HA 3eMJIE.
[TepedunciaTh CTaiuu pa3BUTHS KU3HU
Ha 3eMJie, COrJIacCHO TeOprUU OUOIT0d3a
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Tabmuiel u cxembl: «Cxema onbiTa
®. Penn», «Cxema onbita JI. [Tactepa
M0 U3YYEHHUIO CAMO3aPOXKICHHUS
KUZHI

4.2

OcHOBHBIE dTaIbI
HEOPraHU4YECKOU
JBOJIIOIUU

OcCHOBHBIE ATaIlbl HEOPraHUYECKOM
sBoronuu. [lmanerapuas
(reonoruyeckas) IBOIOLIHS.
XuMuueckast dBOIOIHA. AOMOreHHBIN
CUHTE3 OPraHUYECKHUX BEILIECTB

n3 Heopranndeckux. Onsit C. Muiepa
u I'. FOpu. O6pazoBanue moarMmMepoB
13 MOHOMepoB. KoanepBaTHas
runore3a A.. OnapuHa, runoresa
nepBu4HOro OynboHa J[>x. XomnzaeitHa,
resernyeckas runore3a ['. Mémnepa.
Pu6o3umsl (T. Yek) u runoresa
«vupa PHK» V. I'unGepra.
dopMmupoBanre MeMOpaH 1
BO3HHKHOBEHUE MPOTOKJIETKHU.
JleMOHCTpanuu

[Toptpetsl: C. Mumnep, I'. FOpu,

A. U. Onapumn, k. Xonaeiix,

I'. Mémep.

Tabuuiibl 1 cxeMbl: «CxeMa omnbITa
C. Mumniepa, I'. FOpu», «Otansl
HEOPraHUYECKON BOJIOLIAM.

PackpriBath cosiep;kaHue TEPMUHOB U
TTOHATHM: T€OJIOTHYSCKAS DBOJIOLIMSA,
XUMUYECKast DBOIIOIMS, AaOMOreHHbBIN
CUHTE3, IepBUYHAas aTMocdepa,
KOallepBaTHBIC KaIlJiu, pPUOO3UMBI,
MIPOOUOHTHI.

XapakTepu30BaTh OCHOBHBIE ATAIlbI
XUMHUYECKOM IBOJIIOIUH.

Ha3piBaTh XMMHWYECKHN COCTaB
nepBUYHON aTMochephl 3eMIIH.
Ouenusars Bkiaa C. Muiepa,

I'. FOpu, T. Yeka, V. ['unbepra

B (popMUpOBaHUE HAYYHBIX B3TJISI0B
Ha IIPOUCXOKJICHUE KU3HU Ha 3eMJIe.
OnuceiBaTh yCIOBUS, HEOOXOIUMBIC
JUISI aOMOI'€HHOI'0 CHHTE3a
OPraHMYEeCKUX COCAUHECHUH.
[TIpuBOAUTH TPUMEPHI MOJIEKYI,

Yy KOTOPBIX BO3HUKJIU MPOIIECCHI
TEHETUYECKOT0 KOMUPOBAHUS U
(dbepMeHTaTUBHAS AaKTUBHOCTb.
OO00CHOBBIBATh HEBO3MOKHOCTD
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BupryaiabHasi 1aboparopHasi padora
«MopenupoBaHue onbIToB Muiuiepa—
FOpu 1o u3yuennro abMOreHHOro
CUHTE3a OPraHUYECKUX COCMHEHU

B IIEPBUYHOM aTMochepe»

MTOBTOPHOI'O BO3HUKHOBEHUS )KU3HU HA
3emie

4.3 | Ucropus 3emin u Hctopus 3emnau u MeToabl €€ PackpsiBaTh conepxxanne TEPMUHOB U

METO/bI €€ U3yUEHUS n3yueHus. Mckomaempble OpraHM4ecKue | IOHATHI: T€OXPOHOJIOrUs
ocratk. ['eoXpoHoIorus u €€ MeTobl. | (OTHOCUTENbHAs, A0COIIOTHAS),
OTHOCHUTENbHAs U A0COTIOTHAS OKaMEHEJIOCTH, METO/IbI
rE€OXPOHOJIOTHS. [ €OXpOHOJIOTHYECKAsd | TEOXPOHOJIOTMH, T€OXPOHOJIOTHYECKast
IIKAJIA: S0HBI, 3PbI, IEPUOJIBI, STIOXU. LIKaJIa: 0HBI, 3PbI, IEPUOIBI, JIIOXH.
JleMOHCTpaLun XapakTepu30oBaTh METO/AbI U3y4ECHUS
TabJIUIIbl U CXEMBI: HCTOPUU 3EMIIH.
«I'e0XpOHOJIOrNYECKasl MIKaIa. [lepeuncisaTe pa3aensl
Oo0opynoBanue: KOJUICKIUN r€OXPOHOJIOTUYECKON IIKAJIBI.
OKaMEHEJIOCTEN, MOJIE3HBIX OneHnBaTh 3HAYEHNE UCKOITAEMBIX
VCKOIIAEMBIX; MYJISIKM OPTaHUYECKUX OCTAaTKOB JUISl U3y4YEHHS UCTOPUH
OCTAaTKOB OPraHU3MOB. pa3BUTHSA KU3HU Ha 3eMJIE.
JlabopaTopnasi pabora OOBSICHATH XapakTep paclpeaesICHUs
«/3ydeHue u onucaHne HCKOIaeMbIX VICKOITAEMBIX OCTATKOB B 3€MHOU KOpE.
OCTAaTKOB JPEBHUX OPTraHU3MOB) CpaBHUBATb METObI A0COJIIOTHON U

OTHOCHUTEJILHOM F€OXPOHOJIOTUU
4.4 | HavayibHBIC 3TaITBI HavanbHbie 3Tansl OpraHnyecKomn PackpeiBath copepkaHue TEPMUHOB U
OpraHU4ECKON sBomonnH. [losiBIIEHHE M 3BOTIOIUS MOHATHN: «IIOCIIEHUN YHUBEPCATbHBIN
JBOJIIOLUU MIEPBBIX KJIETOK. DBOJIIOLUSA o0 Pe10K», OJHOKIETOUHbIE

MeTabonu3Ma. Bo3HUKHOBEHHE MEPBBHIX
skocucteM. COBpeMEHHbIE MUKPOOHBIE

OpraHU3MBbI, POKAPHOTHI, SYKAPHUOTHI,
CUMOMOreHeEs.
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OHMOIIEHKU KaK aHAJIOT TIEPBBIX

Ha 3emuie coodecTB. CTPOMATONIHTBHI.
[IpokaproOThl U DYKaAPHUOTHI.
[TpoucxoxaeHne 3ykapuoT
(cumbuoreHes3). DBOTOIMMOHHOE
IIPOUCXOKIEHUE BUPYCOB.
JleMOHCTpanun

Tabuuiibl 1 cxeMbl: «HavyanbHbIe FTaIbI
OpraHUYEeCKON IBOJIIOIUNY, «Cxema
o0pa3oBaHUs IYKAPUOT MYyTEM
cumbuorenesa», « CTpoeHre BUPYCa»

XapakTepu30BaTh Ha4aJIbHBIC ATAIbI
OPraHNu4eCKON 3BOIOLUU.

[TpuBoUTH IpUMEPHI APOMOP(O30B
MEPBBIX OJTHOKJIETOYHBIX OPTraHU3MOB.
XapakTepu3oBaTb OCHOBHBIE
MIOJIO’KEHUSI U JIOKA3aTeNhCTBA TUITOTE3bI
cuMOuOreHesa.

Jloka3bIBaTh MOJTyaBTOHOMHOCTD
MUTOXOHAPUHN U TJIACTUI, UX
MPOUCXOXKECHUE OT MPOKAPUOTUUECKUX
KJIETOK.

Jlenatb BBIBOBI O 3HAUCHUHU
BO3HUKHOBEHUS (DOTOCHUHTE3A,
dbopMupoBaHus sSApa s TaTbHEHIIEr0
pPa3BUTHS )KU3HU HA 3eMIIE.
XapakTepu30oBaTh TMIOTE3I
MIPOUCXOK/ICHUS BUPYCOB

4.5

DBOIIOLUS SYKapuoT

[TpouncxoxaeHrne MHOTOKJIETOUHBIX
OpraHu3moB. Bo3HUKHOBEHUE
OCHOBHBIX I'PYIIT MHOTOKJIETOYHBIX
OpraHU3MOB.

JleMOHCTpanun

[Toprper: U. 1. Me4HUKOB.

Tabmuiel u cxeMbl: «HauanbHbIC TAbI
OpraHUYeCcKOr 3BOJIIOIUNY, «Cucrema
YKUBOM ITPUPOIBLD)

PackpbiBaTh copepkanrue TEPMUHOB U
MOHATHMN: TPOKAPHOTHI, SYKAPHUOTHI,
MHOTOKJIETOUYHOCTD, CIIEI[HAIN3aIINS
KJICTOK, BUPYCHI.

XapakTepu30BaTh MPOUCXOKICHIEC
MHOTOKJIETOUYHBIX OPTaHU3MOB.
CpaBHUBaTh 0OCOOEHHOCTH
HYKAPUOTUYECKUX U MMPOKAPUOTUYECKHUX
OpPTaHW3MOB.

Ha3zpiBaTh 0OCHOBHBIE apoMOpPO3bI
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AYKapUOT U OLICHUBATh UX 3HAYCHHE IS
JaTbHENIIETO PA3BUTHS KU3HA

4.6 | OCHOBHBIC ATAITBI OcHOBHBIE ATaIlbl YBOJIIOIUU BBICIIUX | PackpbiBaTh Co/iepyKaHUe TEPMUHOB U
ABOJIIOIUU pactenuii. OCHOBHBIE apoMOp(h O35l MOHSITUM: BOJAOPOCIIU, PUHUODUTHI,
PacCTUTEIHLHOTO MHUPA pactenuil. Beixoa pacTeHuil Ha cymy. | MXH, NAllOPOTHUKOOOpa3HbIE, CEMEHHbIE

[TosiBrieHHE CTIOPOBBIX PACTEHUI U MaropOTHUKHU, TOJIOCEMEHHBIE,
3aBO€BaHHE UMH cylIu. CeMeHHbIE MOKPBITOCEMEHHbBIE, OeCIonoe
pacrenus. [IpoucxoxaeHne BETKOBBIX | MOKOJEHHE (COpoduUT), MOJI0BOE
pacTeHui. MoKoJIeHne (TaMeTouT).
JleMOHCTpanun [lepeuncnsiTe OCHOBHBIE ATAIIbI
Tabyuiibl ¥ cXeMbl: «ApoMopdo3bI HBOJIIOLIMH PACTUTEIBHOTO MUPA.
pacteHuiy, «PUHHODUTHD, Ha3sbiBaTh ocHOBHBIE apOMOP( 03bI
«OJTHOKJIETOYHBIE BOAOPOCIINY, pacTEHUl 1 OLIEHUBATh UX
«MHOTrOKJIETOYHBIE BOJOPOCIH, HBOJIIOLIMOHHOE 3HAYEHUE.
«Mxwn», «ITanopoTHUKNY, CpaBHUBATh OCOOCHHOCTU CTPOCHUS
«["onocemenHbIe pacTeHus», «Oprausl | paCTeHUI pa3HBIX OTAEIOB
LIBETKOBBIX PACTECHUI.
O6opynoBanue: repbapuu pacTeHUMN
Pa3IMYHBIX OTJEIIOB.
IIpakTnueckasi padora
«M3yuenne 0ocoOEHHOCTEN CTPOCHUS
pacTEeHU pa3HbIX OTAEIOBY

4.7 | OCHOBHBIE TaITBI OCHOBHBIE 3TaIbl YBOJIIOIUN PackpeiBaTh copep:kaHue TEPMUHOB U

HBOJTIOIIUH KUBOTHOTO
MUpa

KUBOTHOTO Mupa. OCHOBHBIE
apoMop(o3bl JKUBOTHBIX. BeHcKast
dayna. KemOpuiickuii B3pbIB —
NIOSIBJICHHE COBPEMEHHBIX THUIIOB.

MIOHSATHMN: TPOCTENUILNE, ITTACTUHYATEHIE,
KHIIIEYHOIIOJIOCTHBIE, IIJIOCKUE YEPBH,
YJIEHUCTOHOTHE, PbIOBI, 36eMHOBOHBIE,
IIPECMBIKAOIIUECS, ITULIBI,

116



denepanbHas paboyas nporpamma | buosorus. 10-11 kiaccel (yriyOnEéHHBINH YPOBEHB)

ITepBbie XOp/10BBIC KUBOTHBIE. JKU3HB
B BOJIC. DBOIIONNSA TO3BOHOYHEIX.
[Tpoucxoxnenue ampuoOuii u
penrtuiui. [Ipoucxoxnenne
MJICKOTIUTAOMIUX U NTUll. [Ipunimmn
KIII0o9eBoro apomopdoza. OcBoeHue
0OCCIT03BOHOYHEIMH 1 ITO3BOHOYHBIMU
YKUBOTHBIMHU CYIIU.

JleMOHCTpanun

Tabauiel u cxeMbl: «CxeMa pa3BUTHUS
YKUBOTHOT'O MUPa», «ApoMop]o3sl
JKMBOTHBIX», «IIpocTeimmue»,
«Kumeunononocrariey, «llmockue
yepBu», «UneHucronorue», «PuiOby,
«3eMHOBOTHBICY,
«IIpecmbikarommecs», «IITuipn,
«MekonuTaromue.
Oo0opynoBanue: KOJJIECKIIUN
HACEKOMBIX; BJIQXKHBIE TIPENapaThl
YKUBOTHBIX; PAKOBHUHBI MOJUTIOCKOB;
KOJUICKIINU MTJIOKOXKHUX;, CKCJICTHI
MMO3BOHOYHBIX )KUBOTHBIX; Uy4eJia MTHI]
Y 3BEpEN.

IIpakTuyeckas padora

«M3yuenne ocoOEHHOCTEN CTPOCHUS
TTO3BOHOYHBIX KMBOTHBIX)

MJICKOIUTAIOIIHNE, SKTOJAECpMA,
AHTOJIEPMA, ME30/IEpMa, IByCTOPOHHSIS
CUMMETpPHUSI, TETNIOKPOBHOCT.
[TepedunciATh OCHOBHBIE 3TAIIbI
ABOJIIOIMHU )KMBOTHOI'O MUpA.
Ha3zpiBaTh OCHOBHBIE MpeaanTaluu,
CIIOCOOCTBOBABIITHE BHIXOTY dKUBOTHBIX
Ha Ccylly.

OueHuBaTh 3HAYEHUE PA3BUTHS
HEPBHOM CHCTEMBI JJIsI IPUCIIOCOOJICHHS
JKUBOTHBIX K YCIIOBUSIM OKPYXKaIOIIEH
Cpenbl.

OOBSACHITH IPUYUHBI SBOJTIOLIMOHHOTO
paciBeTa HaCEKOMBIX, KOCTHBIX PbIO,
IITHUIL], MJICKOIHATAIOIINX
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4.8

Pas3Butue xxu3an
Ha 3emiie

Pa3BuTue xxu3Hu Ha 3emiie o 3pam U
MEpUOJaM: apXeu, MPOTEPO30H,
TajyIe030i, Me3030M, KaitHo30i. O0mas
XapaKTEepUCTHUKA KIIUMaTa 1
reojioruueckux npoueccoB. [losBieHue
U paciBeT XapaKTePHBIX OPraHNU3MOB.
VYrneoOpa3oBaHue: €ro ycioBus U
BIIMSIHUE HA Ta30BbIA COCTAaB
aTMoc(epsl.

MaccoBbie BBIMUPAHUS —
HKOJIOTUYECKUE KPU3UCHI TPOIIIIOTO.
[IpuyuHbI U CIEACTBUS MaCCOBBIX
BbIMUpaHuii. COBpEMEHHBIN
HKOJIOTUYECKUIN KPU3UC, ETO
ocoberHoctu. [Ipobrema coxpanenus
OoropaszHooOpasus Ha 3emIe.
JemoHCcTpauuu

Tabsuiiel U cxembl: «Pa3BuTHE KU3HU
B apXEUCKOM 3pe», «Pa3BuTre KU3HU
B IIPOTEPO30UCKOM 3pe», «Pa3Burue
JKU3HU B ITAJIE030MCKOU 3pey,
«Pa3BuTHe )KU3HU B ME3030MCKOMU Ipey,
«Pa3BuTHE KN3HU B KATHO30MCKOM
ape»

PackpriBaTh cosepkaHre TEPMUHOB U
NOHATHUI: apXeH, apxeOaKTepuH,
IMaHOOAKTEPUH, TPOTEPO30H,
1ajaeo30i, KeMOpHUiA, OPJIOBHK, CUITYD,
JIeBOH, KapOoH, nepmb, [lanres, Teruc,
TPUJIOOUTHI, PUHHO(DHUTHI,
PaKOCKOPITUOHBI, TAHIIUPHBIE PHIOHI,
KOTHUJIO3aBpbI, M€3030M, [ OH/IBaHa,
JlaBpasus, Tpuac, ropa, Mej, XBOWHBIE,
TMHKT'OBBIE€, CAarOBHUKOBBIC,
OCJIEeMHUTBI, aAMMOHUTHI, TUHO3ABPHI,
apXeOoNTEPUKC, TOKPHITOCEMEHHBIE,
KaHO30M, MMajJIcOreH, HEOreH,
AHTPOMNOI€H, MACCOBOE BHIMUPAHUE.
XapakTepu3oBaTh pa3BUTHUE KU3HU

Ha 3eMJIe TI0 3paM U TIEPUOJIaM.

Y cTanaB/IMBaTh 3aBUCUMOCTD MEXKIY
re0JIOTUYECKUMHU TTPOIIECCAMU,
M3MEHEHUSIMU KJIMMATa U Mpolieccamu
B YKMBOU IIPUPOJIE.

OOBSCHATH IPUYHMHBI pacIiBeTa
CHUCTEMAaTUYECKUX IPYIIN OPraHUu3MOB
B Pa3JIMUHbBIC APbI U TIEPUOIBI.
AHaIM3UPOBaATh IPUUUHBI U CIICACTBUS
MAaCCOBBIX BBIMUPAHUM.

Ha3swiBaTh OCHOBHBIE apOMOPGhO3bI
pacTeHUN U KUBOTHBIX.

118



denepanbHas paboyas nporpamma | buosorus. 10-11 kiaccel (yriyOnEéHHBINH YPOBEHB)

[TpuBOAUTH MPUMEPHI TEPEXOTHBIX
(bopM OpraHu3MOB.
AHaQJIM3UPOBATH ITYTH PELICHUS
pOOJIEMBbI COXPaHEHUS
ounopazHooOpa3us Ha 3emiie

4.9

CoBpemeHHas cucrema
OpPraHUYECKOro MHUpa

CoBpeMeHHasi cucTeMa OPraHuueCcKoro
mupa. [IpuHnumne! Kaaccupukanuu
opranu3mMoB. OCHOBHbIE

CUCTCMATNYCCKUC I'PYIIIIBI OPIraHU3MOB.

JleMOHCTpaL U1
Tabnuupl u cxembl: «CoBpeMEHHasI
CUCTEMA OPTaHUYECKOI0 MUPA»

PackpbiBaTh cofepkaHue TEPMUHOB U
MOHSATUN: OAKTEpUHU, apXEH, BHICIIIHE
pacTeHusi, 3eJ€HbIE BOAOPOCIIH,
OarpsiHku, Oypble BOAOPOCIIH,
MOXOBH/IHBIE, TATIOPOTHUKOBUIHBIE,
XBOILIEBUHBIE, TUIAYHOBHIHBIE,
rOJIOCEMEHHBIE, OKPHITOCEMEHHBIE,
MPOTUCTHI, KUIIICYHOTIOJIOCTHBIE,
MJIOCKUE YEPBU, KPYTJIbIC YEPBH,
KOJIbYaThI€ YEPBU, YWICHUCTOHOTHE,
MOJUTFOCKH, UTTIOKOKUE, XOPAOBBIE,
rpuOBbl, TUITANHUKH, BUPYCHI.
XapakTepu30BaTh COBPEMEHHYIO
CUCTEMY OPraHUYECKOI0 MHpA;
Ha3bIBaTh OCHOBHBIE CUCTEMATUYECKUE
IPYIIIBI OPraHU3MOB.

OOBSICHATH MPUHIUIIBI KJIAaCCU(PUKALINH
OpPraHU3MOB.

[lepeuncisiTe OCHOBHbIEC IPU3HAKU
MIPOKApPHUOT, PACTEHU, JKUBOTHBIX,
rpuOOB, KPaCHBIX M OYpBIX BOJAOPOCIEH.
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[IpuBOANTE TPUMEPHI TPEACTABUTEIIEN
OCHOBHBIX CUCTEMATUYECKUX IPYIIII
OpraHu3MOB

HToro yacoB 1o teme 15
5 Tema «IIpoucxoxaeHue 4yejao0BeKa — aHTPOMOr eHe3)
5.1 | AuTponosiorus — 1 Paznensl 1 3a1a4n aHTPOIIOJIOTHUH. PackpeiBath copepkaHue TEPMUHOB U
HayKa O YEJIOBEKE MeTtonabl aHTPOIOJIOTUH. MOHSTUI: aHTPOIIOIOT S, MOP(OJIOTHS,
JleMOHCTpaL U1 aHTPOIIOr€HE3, AHTPONIOMETPUS,
Tabauibl u cxembl: «MeToIbI PEKOHCTPYKLMS, apXEOJIOT s,
AHTPOIIOJIOTUI. sTHOrpadwus.
O6opynoBanue: MyJsHKU HasbiBaTh paziessl U 3a/1a4u
OKaMEHEIOCTEN, TPEAMETOB AHTPOMOJIOTUH.
MaTepUaIbHOM KYJIbTYPHI IIPEIKOB XapakTepu3oBaTh METO/IbI
yesioBeka; Gpororpadun HaX0ma0K AHTPONOJIOTUH U CPABHUBATH UX MEXKY
MCKOINIa€MbIX OCTATKOB Y€JIOBEKA COOOM.
Briaensate BOpochl 3BOJIIOLNAN
YEeJI0BEKA, UCCIIEAYEMBbIE IPU MMOMOIIH
Pa3IMYHBIX METOJIOB
5.2 | Pa3zButue 1 CraHOBIIEHHE TPEACTABIECHUN PackpsiBaTh cogepkaHue TEPMUHOB U
MIPEACTaBICHUI 0 MPOUCXOXKJICHUU YEJIOBEKA. MOHSATHI: aHTPOIIOT€HHAsl TEOPHS,
O MPOUCXOXKICHUU Penurno3neie Bo33peHus. Tpynoas Teopusi, Homo sapiens.
YyesoBeKa CoBpeMeHHbIE HAyYHBIE TEOPHUHU. OuenuBatp Bkiag Y. JlapsuHa

JleMoHCTpanuu

[Toprper: Y. /lapBuH.
Tabau1bs! 1 cXeMbl: «MeTobl
AHTPOMOJIOTHUI.

B Pa3BUTHE ITPEIACTABICHUIN

0 MPOUCXOXKICHUH YEJIOBEKa.
AprymMEHTUPOBAaHHO KPUTHKOBATH
PEMUTHO3HBIE NTPEACTABICHUS
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OoopynoBanue: MyJsHKU
OKaMEHEJIOCTEN, PEIMETOB
MaTepHATLHON KYJIBTYPBI TPEIKOB
4eJioBeKa; penpoaykiuu (pororpadun)
KapTUH ¢ MUDOIOTHUECKIUMU U
ONONIENCKUMU CIOKETaMU
MIPOMCXOXKICHUS YeJIOBEKa

O IIPOUCXOKICHUHU YEJIOBEKA C MMO3UIUN
€CTECTBEHHBIX HaYK.

XapakTepu3oBaTh HAyYHbIE TEOPUU
MIPOUCXOKICHUS YeIOBEKa

5.3

MecTo uenmoBeka
B CUCTEME
OpPraHUYECKOro MUpa

Cx0J1cTBO UenoBeKa C JKUBOTHBIMHU.
CucreMaTnyeckoe I0JIOKCHHE
yenoBeka. CBUIETEIIBLCTBA CXOJCTBA
YyeJa0BeKa C )KUBOTHBIMU:
CPaBHUTEIHLHO-MOP(OIOTHIECKHE,
AMOPHOJIOTHYECKUE, (PU3HOIIOT0-
OMOXUMUYECKHE, TTOBEACHYCCKIUE.
OT1nuuns yeaoBeKa OT JKUBOTHBIX.
[IpsIMOXOXKICHNE U KOMILIEKC
CBSI3aHHBIX C HUM TpH3HAKOB. Pa3BuTune
TOJIOBHOTO MO3ra U BTOPOM CUTHAJILHOU
CHUCTEMBI.

JdeMoHcTpanuu

Tabumib! 1 cXeMbl: «I 0JIOBHON MO3T
yenoBekay, «HeaoBexooOpa3Hbie
00e3bsHBI», «CKeJIeT YeIoBeKa U
CKEJIET MUMIIaH3e», «PylTuMeHThI U
aTaBU3MBI».

OOopynoBaHue: CKEJIET YETIOBEKa,;
MOJIEJb Yepera yeoBeKa U yeperna

PackppiBaTh coiepKaHre TEPMUHOB
MOHATUMN: PYAMMEHTHI Y YeJIOBEKa,
aTaBU3MBI y YEJIOBEKA,
MIPSIMOXOJK/ICHUE, BTOpasi CUTHAIbHAs
cucTema.

OnpenensaT CHCTEMAaTHIECKOE
MOJIO’KEHUE YEJIOBEKA B OPraHUYECKOM
MUpE.

BBISBIATE YePTHI CXOACTBA M PA3TUIHS
YeJI0BeKa W JKUBOTHBIX.
XapakTepu30BaTh CBUICTEILCTBA
CXOJICTBA YEJIOBEKA U )KMBOTHBIX
(cpaBHUTEIBHO-MOP(OIOTUIECKHE,
AMOpHOJIOTHYECKUE, (PU3UOITIOT0-
OMOXMMUYECKHE, TTOBEJICHUCCKUE).
[TpuBOIUTH TPUMEPHI ATABU3MOB U
PYIMMEHTOB Y YeJIOBEKa.

OnuceIBaTh MPU3HAKK YEJIOBEKA,
chopMupOBaBIIHECS B CBSI3U

C IPEBECHBIM 00Pa30M KU3HH MPEIKOB
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IIMMITaH3€; MOJENIb KUCTH YETIOBEKA U
KUCTH ITUMITaH3e.

JlaGopaTopHasi padora

«3ydeHune 0ocOOCHHOCTEH CTpOCHUS
CKeJIeTa YeJIOBEKa, CBI3aHHBIX

C TIPSIMOXOXKICHUEM»

U TIPSIMOXOKICHUEM.
BBISBIISATH MPUYUHBI 0COOEHHOCTEN
CTPOEHUS Yeperna yenoBeKa

110 CPAaBHEHMIO C YEJIOBEKOOOPA3HBIMU
00e3bsHaMU.

CpaBHUBATH OPYJIUUHYIO ACSTEIBHOCTh
4eJl0BeKa U JKUBOTHBIX.

CpaBHMBaTh OCOOEHHOCTH BBICLIEH
HEPBHOMH JIEATENLHOCTH Y€JI0BEKa U
KUBOTHBIX

5.4 | IBWXKyIIHEe CHUIIBI JBrkyiue cuibl ((hakTopbl) PackpriBaTh copepkaHue TEPMUHOB U
(paxTopsl) aHTPOIIOTe€He3a: OMOJIOTUUECKHE, NOHATUMN: HACJIECTBEHHAS
aHTPOIIOreHe3a counanbHble. COOTHOILICHHE U3MEHYHMBOCTb, ECTECTBEHHBIN OTOOD,

OMOJIOTUYECKUX U COLUATIBHBIX OpyIUiiHAs AESITEIbHOCTh, TPYIIIOBOE
(akTOpOB B AaHTPOMNOTEHE3E. COTPYJIHUYECTBO, OOLIEHUE, PEUb.
JemoHCcTpauuu XapakTepru30BaTh JIBUKYIIUE CUIIBI
Talnuibl U cxeMbl: «/IBHXKyIlMe CUJIBI | aHTPOIOreHe3a: OMOJIOrHUYeCKUue U
aHTPOIOTEHE3a». COLlMaJIbHbIE
OO6opyaoBaHue: MyJIsKU IPEAMETOB
MaTepUaIbHON KYJIbTYpbI IPEAKOB
YyeJoBeKa

5.5 | OcHoBHbIE cTaIUU OCHOBHBIE CTaJNHN aHTPOIOrE€HE3A. PackpeiBaTh conepxanue TEPMUHOB U

AHTPOIIOI'CHEC3a

PanHue genoBekooOpa3Hbie 00€3bsTHBI
(TIPOKOHCYIIBI) ¥ PAHHWE TIOHTHJIBI —
o0IIHe MPENKH YeJI0BEKOOOpa3HbIX
00€3bsH U JIt0JIel. ABCTPAIOMUTEKN —
JIBYHOTH€ TIPEJIKU Jro1eu. UenoBek

TOHSTHM: aBCTPAIIONUTEK, YeT0BEK
yMebii, YenoBeK NMpsIMOXOISAIIUN,
UYenosek reiaenpoeprckuii, Yemopek
HEaHJIEPTAIbCKUI, KPOMaHbOHEII,

JICHUCOBCKMH 4eI0BeK, YemoBek
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yYMEJIbI|, IEPBBIE U3TOTOBJICHUS
opyauii Tpyna. Yenosek
MPAMOXOISAIIAN U TIEPBBIM BBIXOL
mrozelt 3a mpenensl Adpukn. YenoBek
refaenp0epreKuii — OOIIHi IpeIoK
HEaHJICPTATHCKOIO YEJI0BEKA U
YeJI0BeKa pasyMHoOro. Yenosek
HEAHJIEPTAIbCKUN KaK BUJI JIFOJIEU
XO0JIOJIHOTO KJIMMaTa. YeloBek
pa3yMHBIN COBPEMEHHOTO THIIA,
JICHUCOBCKHUI Y€JIOBEK, OCBOCHHE
KOHTUHEHTOB 3a npejaenaMu Apuku.
[TaneoreneTnka v NajacoreHOMHUKA.
JeMmoHCcTpauuu

[HoptpeTtsr: JI. Jluku, . 5. Porunckuid,
M. M. I'epacumos.

TaGuuIbl U CXEMBI: « DBOJTIOIIMOHHOE
JIPEBO YEJIOBEKA», K ABCTPATIONUTEKY,
«Yenosek ymensliny, «Henosek
PAMOXOIAIIMNY, «/leHnCOBCKUI
4yeJIoBeK», «Heaniepraibiby,
«KpomanboH11bI», «IIpenku yenoBekay.
OoOopynoBanme: MOJIeNI TOpCca
MIPEJIKOB YETIOBEKA; MYJISIKU IPEIMETOB
MAaTEpPUATbHON KYJIBTYPBI PEIKOB
YEJIOBEKA

pa3yMHBIN COBPEMEHHOI'O THUIIA,
IIaJICOTCHETUKA.

XapakTepu30BaTb OCHOBHBIE CTAIUN
aHTPOIIOI€HE3A.

BBIABIATE NPOrpECCUBHBIE YEPTHI,
MOSIBUBIIMECS Y MPEIKOB YEJIOBEKA
Ha Pa3HbIX CTAJUAX aHTPOIIOTCHE3a.
[IpuBOAUTE MPUMEPHI IPEACTABUTENICH
OCHOBHBIX CTaJINM aHTPOIOT€HE3A!
ONMCHIBATh X aHTPOIIOMETPUUECKUE
JaHHbIE, 00pa3 KU3HU U OPYAUS TPyJa.
CpaBHUBATB PEICTABUTEIIEH OCHOBHBIX
CTaJui aHTPOIIOreHe3a
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5.6 | DBomous DBOJIOIMS COBPEMEHHOTO YETIOBEKA. PackpbIiBaTh copiep:kaHrue TEPMUHOB U
COBPEMEHHOT'O EcrecTBeHHBIN 0TOOP B MOMYIISIUAX MOHATUI: MYTAIlMOHHBIA MPOLIECC,
YEeJIOBEKA yenoBeKka. M yTallMOHHBIN MPOLECC U noJIMMop(U3M, MOMYIISIIUOHHbIE

nonuMopdusM. [lonynsanronuele BOJIHBL, Apei( reHOB, MUrparus,

BOJIHBI, Ipeii() TEHOB, MUTPAITUS U «3(deKT ocHOBaTEIN.

«3(QdheKT oOCHOBATEIIS B MOMYJISAIUIX XapakTepu30BaTh POJIb €CTECTBEHHOT'O

COBPEMEHHOTI'0 YeJIOBEKA. 0TOOpa B MONYJSALMIX COBPEMEHHOT O

JleMOHCTpanun YEJI0BEKA.

Tabuuilbl U cXeMbl: «ITanbl 3BOMIONUKA | OLIEHUBATH POJIb MYTAIIMOHHOTO

YEJIOBEKA» nporecca, NOmyJIIHUOHHBIX BOJIH,
nperia reHoB, MUTpaluu, «3pdexra
OCHOBATEJS» B BOJIIOIIUY MOIMYJIALINI
COBPEMEHHOI'0 YEJIOBEKA.
[TpuBoIMTH TpUMEPHI (HAKTOPOB,
CIIOCOOHBIX BbI3BATh MONYJISILIUOHHBIE
BOJIHBI B OBOJIIOI[UU COBPEMEHHOIO
yeJoBeKa

5.7 | YenoBeueckue pachl. UYenoseueckue pacsl. [lonarue o pace. | PackpbiBaTh cofepikanne TEPMUHOB U

MexxnucuunimHapHbie
METO/Ibl AHTPOIOJIOT MU

Bonbime pacsl: eBporeouaHast
(eBpasuiickas), aBCTpaiO-HErPOUIHAS
(3KBaToOpHaIbHas ), MOHTOJIOWTHAS
(a3uarcko-amepukaHckas). Bpems u
IyTH PacCeJICHUS YeI0BEeKa o
ianere. EAMHCTBO yenoBeueckux pac.
HayuHast HeCOCTOSITEIbHOCTh Pacu3Ma.
[IpucnocoOaeHHOCTh YenoBeKa

K Pa3HbIM YCJIOBHUSIM OKPYKArOLIEn

MOHATHUU: paca, paCOreHe3, PacusM,
COLIMAJIbHBIN JapBUHU3M.
XapakTepu30oBaTh NpU3HAKU OOIBIINX
pac 4eJoBeKa: eBPOIEONTHOU
(eBpa3miicKoil), aBCTPaIO-HETPOUTHON
(?KBaTOpPUATBHOI ), MOHTOJIOMTHOM
(a3naTcKo-aMepUKAHCKOM).

BbISBISATE NPUYMHBI BOSHUKHOBEHUS
YEJI0BEUECKHUX pac.
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cpensl. Biausinue reorpaduyeckoi
cpelibl U apeiida reHoB

Ha MOp(]oJoruto U PU3NOIOTHIO
YeJI0BEKa.

MexaucuuIinHapHbIe METO b

B (puznyeckoil (0Mosornyeckon)
AHTPOIIOJIOTUH. DBOTOLMOHHAS
AHTPOIIOJIOTHS ¥ TAJIEOAHTPOTIOJIOT ST
YEJIOBEUECKUX MOMYJISIIUH.
buoconmaneHabie UCCIEA0BAHUS
IIPUPOJBI yesnoBeka. MccnenoBanue
KODBOJIIOIIMHY OMOJIOTMYECKOTO U
COLIMAJILHOTO B YEJIOBEKE.
JleMOHCTpaL U1

Tabsuiibl U cxembl: «Packl uemoBekay.
IIpakTuyeckas padora

«M3yueHne S3KOJIOrnueCcKuX aganTanun
YEJIOBEKa

[TpuBOINUTH MpUMEpPHI aTAITUBHBIX
IIPU3HAKOB y MPEACTABUTEIICH
YEJI0BEUECKHX pac.

[TprBOINTH CBUIETENILCTBA €IMHCTBA
MIPOMCXOKIEHHUS YEIOBEYECKUX Pac.
ConocTaBiiATh aJIallTUBHBIC TUITBI
JIOJIEW C PACOBBIMU IPU3HAKAMM.
Jloka3bIBaTh HAyYHYIO
HECOCTOATEIBLHOCTD pacu3Ma

Htoro yacoB no Teme 10
6 | Tema «Ikonorusi — HayKa 0 B3aUMOOTHOILIEHUSIX OPTAaHU3MOB U HAJJOPTaHU3MEHHbIX CHCTEM C OKPY KAKOIIei
cpenoin»
6.1 | 3apoxacHue u 1 3apoKICHUE U Pa3BUTHUE IKOJIOTUN PackpeiBaTh copepikanne TEPMHUHOB U

Pa3BUTHUC 3KOJIOTHHN

B Tpynax A. ['ym6oinbara, K.®. Pynbe,
H.A. CeBepuioBa, 3. ['ekkens,

A. Tencin, B.H. CykauéBa. Pa3gens u
3aJa4yd dKOJIOTHU. CBSI3b DKOJIOTUHA

C IPYTUMU HayKaMH.

IOHATHUI: SKOJIOTUsl, AyTIKOJIOT U,
CUHDKOJIOTHS, 9KOJIOTHS COOOIIECTB U
DKOCUCTEM, IKOJIOTHS BUJIOB U
MTOIYJIALUH.

XapakTepu30BaTb OCHOBHBIE ATAIIbI
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JleMOHCTpaLu1

[Hoptpetsl: A. I'yMOOIBAT,

K. ®@. Pynbe, H. A. CeBepuos,

. I'exkkens, A. Tencnu, B. H. Cykaués.
Tabaub! ¥ cxeMbl: «Pa3mesnsl

HKOJIOT MK

3apOXKIACHUS U Pa3BUTHS DKOJIOIUU KaK
HayKHU.

[TpuBOAUTH MpUMEPHI 00BEKTOB
U3Y4YEHHUsI DKOJIOTUH.

Ha3biBaTh OCHOBHBIE 3a/1a4H, CTOSIIIINE
nepes y4€HbIMU-IKOJIOTaMU.

Y craHaBiIMBaTh B3aMMOCBS3b SKOJIOTUU
C IpYTMMHU HAYKaMH

6.2

MeTo/1bl KOJOTHH.
3HayeHue
DKOJOTMYECKHUX
3HAHHUU I YeJIOBEKa

Metonsl 3xonoruu. [lonessie
HaOJIIOICHHS. DKCIIEPUMEHTBI

B SKOJIOTHH: IPUPOJHBIE U
nabopatopHbie. MoaenpoBanue
B SKOJIOTUH. MOHUTOPUHT
OKPY-KaIOIIEH CPEAbI: TOKAIbHBIM,
PETMOHATIBHBIN U TII00ATbHBIN.
3Ha4YeHNe SKOJIOTUUECKUX 3HAHUI
JUIA YeJI0BEKA. DKOJIOTHUECKOE
MHPOBO33PEHUE KaK OCHOBA CBSI3€i
YEeJIOBEYECTBA C MPUPOIOH.

D opMHUPOBaHNE IKOJIOTUIECKON
KYJIbTYPBI U SKOJOTHYECKOMN
IPaMOTHOCTU HACEJICHHUSI.
JleMOHCTpaLu1

Tabmuuel U cxeMbl: «MeToIbl
AKOJIOTUNY, «CXeMa MOHUTOPUHTA
OKpYKaloIllel Cpeabhy.

PackpsiBaTh cogepkaHue TEPMUHOB U
MOHSTHUI: TIOJIEBbIE HAOIOICHNS,
MOHUTOPHUHT OKPYXAIOIIEH Cpebl,
MOJICTTMPOBAHUE, IKCITIEPUMEHT,
MIPOTHO3UPOBAHUE.

XapakTepu30BaTh METOAbI SKOJIOTUH.
[IpuBOAUTE IPUMEPBI MOJIEBBIX
HaOJII0JICHUI B DKOJIOTHH.

BoISIBISITE 0COOEHHOCTH MOHUTOPUHTA
OKPYKaroIler Cpellbl Kak METoAa
DKOJIOTUYECKUX UCCIIEIOBAHUM.
OO60CHOBBIBATH 3HAUECHHE
AKCIIEPUMEHTOB B 3KOJIOTUYECKHX
VICCIICJTOBAHUSIX.

CpaBHuBath 1a00paTOPHBIC U
IIPUPOIHBIE IKCIIEPUMEHTBI KAK METO/IbI
HKOJIOTUYECKUX UCCIICIOBAHUN.
OueHuBaTh 3HAUEHNE MPOTHO3UPOBAHUS
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JlaGopaTopHasi pabora
«3ydeHue MeToJ10B YKOJIOTHYECKHUX
MCCIICTOBAHUIN

KaK METO0/Ia DKOJIOTUUSCKUX
HCCJICJOBaHM.

OO00CHOBBIBAaTh HEOOXOIUMOCTD
DKOJIOTMYECKUX 3HAHUH

JIJIS1 COBPEMEHHOT'O YEJIOBEKa

Hroro yacoB no teme 3
7 | Tema «Opranuszmsl 4 cpeaa 0OMTAHUSD)
7.1 | Dxomormueckue 1 Okosnoruueckue pakTopsl U PackpbiBaTh conep:kaHne TEPMUHOB U
(hakTophI 3aKOHOMEPHOCTHU UX JIEUCTBHUS. TOHSTHI: YKOJIOTHYECKUH (hakTop,

Krnaccudukarus 3KoI0ruyeckux
(bakTOpoB: aOUOTHIECKHE,
onotuyeckue, antpornoreHHsie. Oo1me
3aKOHOMEPHOCTH JIEUCTBUS
sKosoruueckux axropos. [IpaBuio
munumymMa (K. npenrens,

FO. JIu6ux). TonepaHnTHOCTS.
DBpUOMOHTHBIC K CTEHOOMOHTHBIC
OpTaHU3MBI.

JdeMoHcTpanMu

TabyuiIbl U CXEMBbI: « DKOJIOTUYECKUE
(akTopb».

Oo6opynoBanue: repbapuu u
KOJUIEKIIMY PACTEHUH U 5KUBOTHBIX,
MIPUCTIOCOOJICHHBIX K BIHSTHUIO
Pa3IMYHBIX KOJIOTHIECKHUX
dakTopoB

OMOJIOTUYECKUN ONTUMYM,
OrpaHUYMBAIOIIUNA (TUMUATHPYIOITUHN )
dakTop.

KnaccudummpoBats sxom0orndeckue
(bakTOpHI IO Pa3HBIM OCHOBAHUSIM.
XapakTepu3oBarh 0011I1e
3aKOHOMEPHOCTH JECUCTBUS
IKOJIOTHYECKUX (PaKTOPOB.
OO0CHOBBIBATH JICHCTBHE 3aKOHA
ONTHMYMa M 3aKOHA OTPAaHUYHBAIOIIETO
dakTopa.

[TpuBOIUTH IPUMEPHI:
WLTIOCTPUPYIOIIKE JHCTBUE MTpaBUiia
MUHHAMYMa, OTPAaHHYHBAIOIIIETO
dbakTopa, YBpUOMOHTHBIX U
CTEHOOMOHTHBIX OPTaHU3MOB
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7.2

AOuotnueckue
(dakTopsl. CBET Kak
YKOJIOTUUECKUN

dakTop

AbGuotnueckue dakropbl. CBeT Kak
sKosnoruueckuit pakrop. [erictue
Pa3HBIX y4aCTKOB COJTHEYHOTO CIIEKTpa
Ha OpraHu3Mbl. DKOJIOTMYECKHE
TPYIIBI PACTEHUN U KUBOTHBIX

10 OTHOIIICHUIO K cBeTy. CUTHaANbHAs
poiib cBeTa. POTONEPUOIU3M.
JleMOHCTpanun

Tabuuiibl U cxeMbl: «CBETOBOM
CHEKTP», «IKOJTOTUIECKUE TPYIIIIBI
YKUBOTHBIX 110 OTHOIITEHUIO K CBETYY.
Oo6opynoBanue: repbapuu
CBETOJIFOOUBBIX, TCHETIOOUBBIX U
TEHEBBIHOCIIMBBIX PACTEHUN;
CBETOII0OOMBBIE, TCHETIOOMBBIE U
TEHEBBIHOCJINBBIC KOMHATHBIE
pacTeHMS.

JlaboparopHnasi padora
«BpIsiBneHne npucnocoOaeHmit
OpPraHU3MOB K BIUSIHUIO CBETa»

PackpeiBaTh copepxaHue TEPMUHOB U
MOHSITUM: CBET, (DOTOMEPUOU3M.
XapakTepu3oBaTh JEUCTBUE CBETA KAK
HKOJIOTHYECKOTO0 (pakTopa.

CpaBHMBaTh JAEHCTBHE PA3HBIX
Y4aCTKOB COJTHEYHOI'O CIIEKTpa

Ha OpPraHu3Mbl.

BrIaBIATE 0COOCHHOCTH CTPOSHUS U
KU3ZHEACATEIbHOCTH PACTEHUN Pa3HBIX
HKOJIOTUYECKUX TPYIII MO OTHOIIEHUIO
K CBETY (CBETOIIO0MBBIC, TEHETIOOUBBIC,
TEHEBBIHOCIIMBBIE).

[IpuBOAUTE IPUMEPBI PACTEHUH PA3HBIX
AKOJIOTUUECKUX TPYII 110 OTHOLICHUIO
K CBETY.

BoISBISITE OCOOCHHOCTH CTPOEHUS U
KU3HEACATEIbHOCTH JKUBOTHBIX PA3HBIX
HKOJIOTUYECKUX TPYIIM MO OTHOIIEHUIO
K CBETY (JIHEBHBIEC, CYMEPEUHBIE,
HOYHBIE).

[IpuBOANTE IPUMEPHI JKUBOTHBIX
pa3HbIX YKOJOTUYECKUX TPYII

10 OTHOIIIEHHUIO K CBETY.
OO6O0CHOBBIBATH 3HAUEHUE
dboToneproM3Ma B )KU3HU OpPraHU3MOB
U JUIsl TPaKTUKHU CEJbCKOTO

X035 CTBa
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7.3

AOuotnueckue
(hakTopsbl.
Temneparypa kak
AKOJIOTMYECKHU I

dakTop

Temneparypa Kak SKOJIOTUYECKU I
¢dakrop. [elicTBrue TeMIiepaTypsl

Ha opraHu3Msbl. [loMKunoTepMHBIE U
TOMOMOTEPMHBIE OPraHU3MBL.
OBpUTEPMHBIE U CTEHOTEPMHBIE
OpraHU3MBlI.

JdeMoHcTpanuu

Tabauuel u cxembl: «TemmokpoBHbIE
YKUBOTHBIEY», «XOJIOTHOKPOBHBIE
YKABOTHBIE.

Oo6opynoBanue: repbapuu u
KOJUICKIINH TETUIOTIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYUBBIX
pacTeHuii; yy4esna MTUIl U 3BEPEeu.
JlabGoparopHasi paGora
«BrIsiBIICeHHE TTPUCTIOCOOTICHUIMA
OpPraHU3MOB K BIIMSHUIO TEMIIEPATYPHI»

PackpsiBaTh coaepxaHue TEPMUHOB U
MOHATUI: TEMIIEPATYA,
MOWKUIIOTEPMHBIE (XOJIOTHOKPOBHBIE),
rOMONOTEPMHBIE (TETITIOKPOBHBIEC)
OpraHu3Mbl, aHaOM03, SBPUTEPMHbIE
OpraHU3Mbl, CTEHOTEPMHBIE OPTaHU3MBlI,
TEPMOPETYJISALIHSL.

XapakTepu3oBaTh JECUCTBUE
TEMIIEPATYPHI HA OPraHU3MBI.
BbIsIBIISATE OCOOEHHOCTH CTPOCHUS U
KUBHEACATETbHOCTH MOMKUIOTEPMHBIX
(XOJIOTHOKPOBHBIX) U TOMOMOTEPMHBIX
(TETUTOKPOBHBIX) JKUBOTHBIX.
[IprBOAUTE PUMEPHI MOUKUIIOTEPMHBIX
(XOJIOTHOKPOBHBIX) U TOMOHOTEPMHBIX
(TETIOKPOBHBIX) JKUBOTHBIX.
BBISBIISATE OCOOEHHOCTH CTPOCHUS U
KU3ZHEIEATEIIbHOCTH TEIJIONIOOUBBIX,
3UMOCTOMKHX, MOPO30YyCTONYUBBIX
pacTEeHU.

[TpuBOIUTH MPUMEPHI TETIOTIOOUBBIX,
3UMOCTOMKHUX, MOPO30YCTONYUBBIX
pacTeHuil.

[IpuBOAUTE IPUMEPHI IBPUTEPMHBIX U
CTEHOTEPMHBIX OPTaHU3MOB.
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7.4 | AOGuotnueckue BitaxHOCTB KaK 3KOJIOTMYECKHIA PackpbiBaTh conep:kaHnne TEPMUHOB U
(bakTopsl. BiaxxHoCTb dakTtop. [IpucnocobieHus: pacTeHui MOHSATUM: BIQKHOCTH, TUAPODUTHI,
KaK 9KOJIOTUYECKUI K MMOAICPKAHUIO BOJHOrO OajaHca. TUTpOPUTHL, ME30(UTHI, KCEPOPUTHI,
daxro Knaccuduxarus pacrenuit YKUBOTHBIE: BOJHBIE, [TOJIYBOJHBIE,

110 OTHOILIEHUIO K BOJE. Ha3E€MHBIE.
[TpucnocoOaeHus KUBOTHBIX XapakTepu3oBaTh IEUCTBUE BIIAXKHOCTU
K U3MEHEHUIO BOJAHOIO PEKUMA. KaK 3KOJIOTMYECKOro (pakTopa.
JleMOHCTpauK BbISBISITH OCOOEHHOCTH CTPOEHUS U
Tabnuup! v cxembl: «PUZNOIIOTHYECKUE | )KU3HEICATEIIPHOCTH PACTEHUH Pa3HbIX
aaNTally )KABOTHBIX». HKOJIOTMYECKUX TPYIII [0 OTHOIIEHHUIO
Oo6opynoBanue: repbapuun pacTeHUH, K BOJE.
OTHOCSIIMUXCS K THIpo(duTaM, [IpuBOAUTE IPUMEPBI PACTEHUH PA3HBIX
kcepoduTam, Me30(UTaM, KOMHATHBIE | DKOJOTUYECKUX TPYIII [0 OTHOIICHUIO
pacTeHHsl JaHHbBIX TPYIIIL. K BOJIE.
JlaGopaTopHnasi pabora BrIsIBISIT aHATOMHUYECKUE U
«AHAaTOMHYECKUE OCOOEHHOCTH (pu3HOIOrHYECKHE TPUCIIOCOOIEHHS
PACTEHMI U3 Pa3HBIX MECT OOMTAHUSA» | JKUBOTHBIX K H3MEHEHHUIO BOIHOIO
pexHuMma.
[IpuBOINTE TPUMEPHI BOJHBIX,
NOJIYBOJIHBIX U HA3€MHBIX KUBOTHBIX

7.5 | Cpenpl oOuTaHus Cpenbl oOuTaHUs OpraHU3MOB: BOJIHAasA, | PackpbIBaTh conep:kaHue TepMUHA

OpPraHHU3MOB HA3€MHO-BO31YILIHAsI, [IOYBEHHA, «cpena OOUTaHUSD.

TTyOWMHHAS TTOIITOYBEHHAS,
BHyTpHUOpraHu3MeHHas. ®u3uko-
XUMHUUYECKHUE OCOOCHHOCTU CPeT
0o0UTaHUS OPTraHU3MOB.

XapakTepu3oBaTh 0OCOOEHHOCTH
BOJHOW, HA3€MHO-BO3yILIHOM,
MOYBEHHOM, IITyOMHHO NOJIMOYBEHHOU U
BHYTPHUOPIaHU3MEHHOM CpeJl OOUTaHMUSL.
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[Ipucnoco6ieHust OpraHU3MOB K )KHU3HU
B Pa3HBIX Cpe/ax.

JleMOHCTpaL U1

Tabmuiel u cxeMbl: «Cpeibl 0OUTaHUS
OpPTraHUu3MOBY.

O6opynoBanue: KOJICKIIUH
YKUBOTHBIX, OOMTAIOIINX B PA3HBIX
cpenax

CpaBHUBATH PUBUKO-XUMUYECKHE
YCJIOBHS Pa3HbIX Cpell OOMTaHUS.
BoISIBASITE 4e€pThI TPUCTIOCOOJIEHHOCTH
OpPraHU3MOB K OOMTaHUIO B BOJHOM,
Ha36MHO-BO31YIIIHOM, IOYBEHHOM,
BHYTPUOPraHU3MEHHOM Ccpeliax
oOuTaHMsI.

[IpuBOAUTH NpUMEPHI OPraHU3MOB,
0OUTAaIOIIMX B PA3HBIX Cpeiax

7.6 | buomornyeckue buonornueckue putMmbl. BHemHue n PackpsiBaTh cosiep:kaHue HOHSITHUS
PUTMBI BHYTpEHHUE PUTMBI. CyTOUYHBIE U «OHOJIOTHYECKUE PUTMBI».

TOIMYHBIE PUTMBL. XapakTepu3oBaTh 0COOEHHOCTH
[Tprcnoco0IeHHOCTh OPraHU3MOB K BHEIIIHUX, BHYTPEHHUX, CYTOYHBIX U
CE30HHBIM NU3MEHEHUSIM YCIIOBUI TOAMYHBIX OMOJIOrMYECKUX PUTMOB.
YKU3HU. [IpuBOANTE PUMEPHI MPOSABIICHUS
JleMOHCTpaLun OMOJIOTUYECKUX PUTMOB Y Pa3HbIX
Tabsuiiel ¥ cxeMbl: «buosiorndeckue OpPraHU3MOB.
PUTMBD. BhISBIISATE 4epTHI IPUCTIOCOOTIEHHOCTH
Oo6opynoBanue: repoapuu u OPraHu3MOB K CE30HHBIM U3MEHEHUSAM
KOJUIEKIIUH PACTEHUN U JKUBOTHBIX, YCIIOBHUH KU3HH.
o0a1aloIuX YepTaMu OnuchIBaTh CE30HHBIC SIBJICHUS B KU3HU
MPUCTIOCOOJIEHHOCTH K CE30HHBIM OpPraHH3MOB, PACIIPOCTPAHEHHBIX
VU3MEHEHHUSIM yCIIOBUN KU3HU B CBOEH MECTHOCTH

7.7 | XXuznenunie popmbl JKuznennsie (GopMbl OPraHU3MOB. PackpsiBaTh conepkanue MOHATHUS

OpraHu3MOB

[TonsiTue o xu3HEeHHOU (hopme.
Kusnennsie GopMbl pacTEHUN:
JepeBbs, KyCTApHUKHU, KyCTapHUYKH,

(OKU3HEHHAasi (popMa OpraHu3May.
BbIsSBISITE OCOOEHHOCTH CTPOCHUS U
KU3HENIEATEIbHOCTH PACTEHUN Pa3HBIX
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MHOTOJIETHHUE TPaBbl, OAHOJICTHHUE
TpaBbl. JKuzHeHHbIe (OPMBI JKUBOTHBIX:
TUJPOOHOHTHI, TEOOMOHTHI,
a’poOroHTHI. OCOOCHHOCTH CTPOCHHUS U
o0Opaza >KM3HH.

JdemoHCcTpanuu

Tabuuiibl v cxeMbl: « Ku3HEeHHbIE
dbopMbI pacTeHuit», « Ku3sHeHHbIE
(OpMBI KUBOTHBIX.

Oo6opynoBanme: repbapun U
KOJUIEKIIMH PACTEHUMN U )KUBOTHBIX
Pa3IMYHBIX KU3HEHHBIX POpM

KU3HEHHBIX (hOPM.

[IpuBOAUTE IPUMEPBI PACTEHUH PA3HBIX
KU3HEHHBIX (OPM.

BbISBIISATE OCOOEHHOCTH CTPOSHUS U
KU3HEJIEATEIbHOCTH )KMBOTHBIX PA3HBIX
KU3HEHHBIX (OPM.

[IpuBOINTH MPUMEpPHI )KUBOTHBIX
pa3HbIX JKU3HEHHBIX (OpM

7.8

buotnueckue GpakTopbl

buotnueckue dhaktopsl. Buibt
OMOTHYECKUX B3aMOICHCTBHIA:
KOHKYPEHIIHS, XUIIIHUYECTBO, CHMOUO3
u ero ¢opmsbl. [Tapazutusm,
KOooneparus, MyTyajau3M,
KOMMEHCAJIN3M (KBapTUPAHTCTBO,
HaxJjeOHn4yecTBo). Herpoduueckue
B3aUMOJEHCTBHUS (TONMUYECKHUE,
dbopuueckue, pabpruueckne). 3HaYCHUE
OMOTHYECKUX B3aMUMOAECHCTBUN IS
CYILIECTBOBAHHUS OPraHU3MOB B Cpee
obutanus. [IpuHIUIT KOHKYPEHTHOTO
VCKJIFOUCHHSL.

JdeMoHCTpanuu

Tabyuilbl U CXeMBI: «IKOCUCTEMA

PackpriBaTh cosep:kaHre TEpPMUHOB U
MOHSITUM: KOHKYPEHIIUS, XUIITHUYECTBO,
MapasuTru3M, MyTYaJli3M,
KOMMEHCAJIN3M, HETPO(HUUIECKUE
B3aHMO/JICHCTBHUS.

XapakTepu30BaTh BUJIbl OMOTUYECKUX
B3aUMOJICHCTBHUU.

OOBSICHATB CyIIHOCTh KOHKYPEHIUH,
XUITHUYECTBA, Mapa3uTU3Ma,
MyTyajau3mMa, KOMMEHCaIu3Ma.
[IpuBOIUTE MPUMEPHI OPraHNU3MOB,
YYaCTBYIOIINX B OMOTHYECKUX
B3aMMOJICHCTBUSIX pa3HBIX TUIIOB.
OrneHuBaTh 3HAYCHUE OMOTHYECKUX
B3aMMOJICCTBHUU JIJIs CYIIECTBOBAHUS
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IIMPOKOJIUCTBEHHOTO JIECAY,
«DKOCHCTEMa XBOMHOIO JIECay,
«lenu nutanusy, « XUITHAYECTBOY,
«Ilapaszutuzm», «Konkypenuus»,
«CumMOmo03», «KoMMmeHcam3m».
O6opynoBanue: KOJICKIIUH
JKUBOTHBIX, Y4aCTBYIOIIUX

B Pa3JIMYHBIX OMOTHYECKUX

OpraHU3MOB B cpejie OOUTaHUSI.
OO0O0CHOBBIBATH JICUCTBUE MPUHITUIIA
KOHKYPEHTHOT'O UCKJIIOUCHUS

B3aUMOJEHCTBUAX
Hroro yacos 1o teme 9
8 | Tema «Kos0rusi BUI0B ¥ MOMYJISIIIHID»
8.1 | Dxonoruueckue 3 DKOJIOTHYECKUE XapaKTEPUCTUKU PackpriBaTh conepxaHue MOHATHUS
XapaKTEPUCTUKU nonynsanuu. [omynsamus kak TIOMYJISITUS.
MOMYJISIUU ouosornueckas cucrema. Posb OneHnBaTh 3HAYEHHUE HEOTHOPOIHOCTH

HEOJIHOPOAHOCTH CPeIbl, (PU3HMUECKUX
O0apbepoB U OCOOCHHOCTEH OMOJIOTHH
BUJIOB B (DOPMHUPOBAHUH
IIPOCTPAHCTBEHHOMN CTPYKTYPBI
nonyJisanuii. OCHOBHBIE ITOKA3aTEIN
MONYJIALIMU: YACIEHHOCTb, IIIOTHOCTb,
BO3pPACTHAs ¥ MIOJIOBAsI CTPYKTYPA,
POXKIAEMOCTb, IPUPOCT, TEMIT POCTA,
CMEpPTHOCTb, MUTPALIUSL.
JleMoHCTpanuu

TaOnuIbl U cXeMbl: « IKOJIOTUYECKHE
XapaKTEPUCTUKU TOMYJISLIUN,
«IIpocTpancTBEHHasA CTPYKTypa

cpenbl, pu3nYecKux 6apbepoB U
oco0eHHoOcTEel OMOJIOTMH BUIOB

B (hpopMUpOBaHUM MPOCTPAHCTBEHHON
CTPYKTYPbI TOMYJISILIUAMA.

[IpuBOAUTE MPUMEPHI NOMYJIALMI
pa3HbIX BUJIOB PACTEHUM U JKUBOTHBIX.
XapakTepu30BaTh OCHOBHBIE
HKOJIOTUYECKHUE TTOKA3ATEIH
HOIYJISIUU: YACIEHHOCTD, TUIOTHOCTb,
BO3pacTHas ¥ N0JI0Basi CTPYKTYpa,
POKIAEMOCTb, IPUPOCT, TEMII POCTA,
CMEPTHOCTh, MUTPALIHSL.
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MOonyJsinumn», <<B03paCTHBI€ IMUpaMUAbI
MOITYJIAIT

8.2 | Dxonoruueckas DKoJIOrHYecKas CTPYKTypa MONyJIsAuu. | PackpbIlBaTh coaepkaHue TEPMUHOB U
CTPYKTYpa OueHka YMCIEHHOCTH NOMYJIAIUH. MOHATUI: TUHAMHKA TOMYJISALIUH,
MO YJISIIUU. JIMHaMUKa ITOMYJISIUH U €€ pEryIsius. | OMOTMYECKUI NOTEHIUAN IOMYJIALINN,
JvHamuKa nonyJsiiuu bruoTtrueckuii MOTEHIMA MMOMYJ/ISIUK. | KPUBbIE BEDKMBaHUSA, (DAaKTOPbI
U €€ peryJsuus MonenvpoBanue TUHAMUKHA CMEPTHOCTH, EMKOCTb CPEJIbI.
nonynsiuuu. Kpuseie pocra OOBSACHATH 3aKOHOMEPHOCTH
YUCIICHHOCTH nonyisuuu. Kpuseie pa3MelieHust 0coOeH MoMmyIsIIuu
BBEDKHBaAHUSA. Peryssaius 4uciIeHHOCTH | Ha 3aHUMAaeMOM TEPPUTOPUU.
MOMYJIALNI: PoJib (PaKTOPOB, OueHuBaTh OMOTHYCCKUI OTCHIIHAI
3aBUCSIINX U HE 3aBUCAIINX OT MOMYJIAIAN Pa3HbIX OPraHU3MOB.
IJIOTHOCTH. DKOJIOTUYECKUE CTPATETUN | AHAJIM3UPOBATh KPUBBIE POCTA
BUJI0B (1- 1 K-cTparerun). YUCJIICHHOCTHU NOMNYJIALUN U KPUBBIC
JdeMoHCcTpanMu BEDKHMBAHUS.
Tabuuibl U cxeMbl: «CKOPOCTh OO6O0CHOBBIBATH MPUUUHBI CACPKUBAHUS
3aCeJICHUsI TOBEPXHOCTHU 3EMITU OMOTHYECKOTO TTOTEHIINAJIA POCTA
Pa3IMYHBIMUA OPraHU3MaAMU» MIPUYMHBI BCIIBIIIEK POXKIAEMOCTH
y OT/AEJIbHBIX OPTaHU3MOB.
[lepeuuncnsaTh HakTOpPbl CMEPTHOCTH,
PETYJIMPYIONINE YUCICHHOCTD
MOMYJIAIAN PACTEHUN U dKUBOTHBIX.
OnuceIBaTh IKOJOTrMYECKUE CTpaTEruu
BHUJIOB
8.3 | Dkoyoruyeckas HUIIa [TonsiTre 00 PKOJOTUYECKON HUIIIE PackpeiBath coaepxaHne TEPMUHOB U
BHJIA BUJ1a. MecTooOuTanue. MHOroMepHasi | IOHSATHMA: dKOJIOTHYECKass HUIIA, BU/I,

MOJIEJIb DKOJOTHYECKON HUIITHA

apea, HHBa3HUsl.
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Jx. W. XatunHcona. Pazmepsl
3KOJIOrnyeckoit Huiu. [lorennuansuas
Y peaau30BaHHAs HUIIIU.

Bup kak cucrema nonynsinuii. Apeasl
BUJI0B. BUIBI ¥ UX KU3HECHHBIC
CTpaTeruu. JKOJIOTHYECKUE
SKBUBAJICHTBHIL.

3aKOHOMEPHOCTH MOBEJICHUS U
MUTpALIM )KUBOTHBIX. buonornueckue
MHBA3UHU YYKEPOJIHBIX BUIOB.

JdeMoHcTpauMu

[Toprper: [x. M. XaT4nHCOH.
Tabmuuel U cxeMbl: «Moaenb
AKOJIOTMYECKON HUILIN

JIx. . XaTunHcoHay.
Oo6opynoBanue: repOapuu pacTeHUI;
KOJUJIEKIIUU KUBOTHBIX.
JlaGopaTopHasi pabora
«IIpucnocobeHust cCeMsiH pacTeHUN

K pacCEJICHUIO»

XapakTepu3oBaTb MHOTOMEPHYIO
MOJIEITb KOJIOTUYECKON HUIIN

Jx. M. XaTuyuHCOHA.

[TpuBOIUTH MPUMEPHI IKOJIOTHUECKUX
HUII pa3HBIX BUJIOB PACTCHUN U
YKUBOTHBIX.

BEISBISITH OTJIMYHE SKOJOTHYECKON
HUIIIA BHJIA OT €r0 MECTOOOUTAHMS.
['paduyeckn n300paxkarthb
MHOTOMEPH YO MOJIEIb YKOJIOTUIECKOM
HUIIY JJI Pa3HbIX BUJIOB.

BrpIaBIATE IPUYMHBI pa3IAUnAN
B pazMepax 3KOJIOTUYECKON HUIIN

Y Pa3HbIX BUJOB PACTEHUU U )KUBOTHBIX.
AHaJIM3UPOBATh IPUUUHBI U
ITOCJIEACTBUSL CMEHBI SKOJIOTMYECKON
HUIIN

HToro yacos 1o Teme 9
9 TeMa «IK0JI0rus cO00IIECTB. JKOJOrHIeCKHE CHCTEMbBD»
9.1 | CoobmiecTBO 1 Coo0mrectBa opranu3moB. buorieno3 u | PackpsiBath coniepkaHue TEPMUHOB U
OpPraHU3MOB — ero cTpykrypa. CBs3u MeX1y MOHATUI: OMOIIEHO3, OUOTOTI.
OMOIICHO3 opraHu3MaMH B OHOIIEHO3E. XapaKTepu30oBaTh OMOIICHO3 U €ro

JleMoHCTpanuu
Tabmuiet u cxembl: «CTpyKTypa

CTPYKTYpBI: BUJIOBYIO,
POCTPAHCTBEHHYIO, TPOPUUECKYIO.
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OHOIIEHO03ay, «DKOCHUCTEMA
IIUPOKOJIMCTBEHHOTO JIECay,
«DKOCHUCTEMA XBOMHOTI'O JIECA)

[lepeuncnsaTe U TPUBOIUTH IPUMEPHI
CBA3EU MEXKy OpraHU3MaMHU
B OMOLIEHO3€

9.2

JKocucreMa

DKOCUCTEMA KAK OTKPBITAst CUCTEMA
(A.JIx. Tencnu). @yHKIIMOHATIBLHBIE
OJIOKM OpraHU3MOB B 3KOCHCTEME:
MIPOYIIEHTHI, KOHCYMEHTHI,
penyteHTsl. Tpodudeckue ypoBHHU.
Tpodurueckue nenu u CeTH.
AOGuoTnueckue 0JI0KH IKOCUCTEM.
[TouBbI U UJIBI B AKOCUCTEMAX.
KpyroBopoT BemiecTB u MOTOK YHEPrUu
B DKOCHCTEME.

JeMmoHCcTpauuu

[oprpersl: B. H. Cykaués,

A. JIx. Tencnu.

Tabauip! u cxembl: «DYHKIIMOHATbHBIE
TPYIIBI OPTaHU3MOB B DKOCHCTEME,
«KpyroBopoT BelecTB B 9KOCUCTEME,
«llenu nutanus (macTOUITHAS,
JIETPUTHAS ).

OO6opynoBanue: repOapuu pacTeHUI;
KOJUTEKITMHM HACEKOMBIX; Uydelia MTHI] |
3Bepen

PackpriBaTh conepikaHue TEPMUHOB U
MOHATUIN: YKOCUCTEMA, TTPOAYIICHTEHI,
KOHCYMEHTBI, PEIYIICHTHI, TPOPUIECKHIE
ypOBHH, Tpopuueckre (MUILEBbIC) LN
U CETH.

Ha3zbiBaTh CTpYKTYpHBIE KOMITOHEHTHI
HYKOCUCTEMBIL.

XapakTepu3oBarb PYHKIIUU U
MIPUBOAUTH PUMEPHI OPraHU3MOB

B 9KOCHCTEME Ha OCHOBE HUMEKOLIUXCS
3HAHHUM O PaCTeHUSIX, Tpudax,
OaKTepUsIX U KUBOTHBIX.

OmnuceIBaTh KPYroBOPOT BEIIECTB U
MOTOK SHEPTUH B DKOCUCTEME.
OOBSICHATH POJIb OPraHU3MOB

B OMOJIOTUYECKOM KPYrOBOPOTE
BEIIECTB U IOTOKE SHEPTUH.
[TpuBOIUTH MPUMEPHI OPraHU3MOB,
3aHUMAIOIIUX pa3Hble YPOBHU
TPOPUUECKUX TUPAMHU/IL.

CocTaBIIsATh CXEMBI IEPEHOCA BELIECTBA
Y DHEPIUU B SKOCUCTEMaX (LIEeNn
MIUTAHUSA).
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CpaBHI/IBaTB HaCT6I/IH_[HBIe " JCTPUTHBIC
OCIIN MMM TaHUsA

9.3 | Dkonoruueckue OCHOBHBIE ITOKAa3aTEIN YKOCUCTEMBI. PackpbiBaTh conep:kaHue TEPMUHOB U
MTAPAMU/IBI buomacca u mpoaykuus. NOHATUMN: MPOAYKLIKs, OuomMacca,
DKOJIOTUYECKHE TUPAMHU/IBI YUCEL, DKOJIOTMYECKasi UpamMuza.
Oromacchl ¥ SHEPTUU. XapakTepu3oBaTh MpaBuia
JleMOHCTpauu HKOJIOTMYECKUX MTUPAMHU/T YHCET,
Tabauuel v cxeMbl: «IKOJIOrH4ecKas OMOMacChl U SHEPIUH.
nupamMuaa 4ucein, « IKoJIorudeckas OOBSACHATH IPUYUHBI Pa3TUIUN
nupamuga OMOMacceDy, B IIPOJYKTUBHOCTH Y Pa3HbIX
«OKoJornyecKas MMpPaMmuia SHEPIUM» | 3KOCUCTEM.
[IpuBOINUTE IPUMEPHI TPAKTUYECKOTO
IIPUMEHEHUS MPABUI DKOJOTUYECKUX
NUpamMU/I.
CpaBHuBaTh OMOMaccy U MPOIYKIHUIO
HKOCHUCTEM CYyIIM U MupoBOro okeana
9.4 | 3meneHus Lunamuxa sxocucmenm. PackpbiBaTh copepkaHie TEPMUHOB U
COOOLIECTB — Kamacmpodguueckue nepecmportiku. MOHATHN: CYKIIECCUS, KITMMAKCHOE
CYKIIECCHH @nykmyayuu. HarrpaBnennsie COOOIIECTBO, CYKIIECCUOHHBIN PSII.

3aKOHOMEPHBIE CMEHBI COOOIIECTB —
cykreccuu. [lepBudHbIe 1 BTOPUYHBIE
CYKIIECCHH ¥ X TTPUYHHBI.
AHTpPOIOr€HHBIE BO3ACHCTBUSA

Ha cykieccuu. KimmakcHoe
coobmiecTBo. buopaznoobpasue u
MOJIHOTA KPYTOBOPOTA BEIIECTB —
OCHOBA YCTOMYHMBOCTH COOOIIECTB.

XapaKkTepu30BaTh CYKIECCUU:
NEPBUYHBIE U BTOPUYHBIE, TPUBOAUTD
UX MIPUMEPHI U HA3bIBATh MPUYUHBI
CMEHBI COOOIIECTB.

CpaBHMBaTh BpEMEHHbBIE U KOPEHHbBIE
OHMOreoLeHO3bl HA KOHKPETHBIX
IIpUMepax CBOEN MECTHOCTH.
MogenupoBath pe3ysabTaThl IpoLecca
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JleMOHCTpaLu1

Tabmuiel u cxembl: «O0Opa3oBaHue
Oonoray, «IlepBuunas cykueccus»,
«BoccTranoBieHue eca nocie noxapay

CMEHBbI OMOreO1I€HO30B MOJT BIUIHUEM
aHTPONOTeHHOr 0 (hakTopa

9.5 | [Ipupoausie [TpupoaHbIE SKOCUCTEMBI. PackpeIBaTh conepkaHue TEPMHUHOB U
KOCHCTEMBI Irocucmemvl 03€p u pex. IKocucmemvl | TOHITHI: (PUTOTIIAHKTOH, 300TJIAHKTOH,
Mopell u okeanos. Ixocucmemvl mMyHOp, | SIPyCHOCTb.
Jlecos, cmenetl, nyCmoitb. XapakTepru3oBaTh MPUPOTHBIC
JleMoHCTpauK HKOCHCTEMBI, UX OCHOBHbBIE
TabnuIbl U cxeMbl: « IKOcUCTEMA KOMITOHEHTHI (Ha IpUMeEpe 03epa,
HIMPOKOJIMCTBEHHOT'O JIECay, XBOMHOTI'O U IIMPOKOJIMCTBEHHOT O JIECA).
«IKOCUCTEMA XBOMHOTO JIecay, OOBSICHATH IPUYHMHBI PA3TAYHOM
«IKocucTemMa 03epar. Oromacchl IPOAYLEHTOB U
Oo6opynoBanme: akBapuyM Kak MOJIEIb | KOHCYMEHTOB B IIPUPOAHBIX
HKOCHCTEMBIL. IKOCHCTEMAX.
IKCKypeHst « IKCKypcHs B THIIHYHBIA | COCTaBISATh MACTOUIIHBIE U IETPUTHbBIE
ouoreorieHos (B 1yOpaBy, OepesHsIK, IIENY MTUTAHUS TPUPOTHBIX DKOCUCTEM.
CIIbHHK, Ha CYXOJIOJIbHBIN WM [TpuBOIUTH IPUMEPHI OPTraHU3MOB,
NOMMEHHBIH JIyT, 03€po, 00I0TO)» BXO/ISILIIUX B COCTaB (PUTOIJIAHKTOHA,
300IJIAaHKTOHA, OEHTOCA.
OOOCHOBBIBATh POJIb SIPYCHOCTH
B 'KU3HHU Ha36MHBIX YKOCUCTEM.
CpaBHHBaTh OMOMAacCCy M MPOTYKITHIO
BOJIHBIX U HA3EMHBIX SKOCHCTEM
9.6 | AHTpOTIOreHHBIC AHTPOIIOT€HHBIE IKOCUCTEMBI. PackpbiBaTh cosiepikanue TEPMUHOB U
AKOCUCTEMBI Arposkocuctema. ArporeHo3s. MOHATHUI: arpO’KOCUCTEMA, arPOLIEHO3,
(arpodKOCUCTEMBI) Paznuuus mexay aHTpONOT€HHBIMU U MOHOKYJIbTYpA.
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IPUPOJAHBIMH SKOCUCTEMAMH.
JleMOHCTpaLu1

TabJuIIbl U CXEMBI: «ATPOIICHO3Y,
«KpyroBopor BeIecTB U MOTOK

HHEPTUU B arpolEHO3E».
O6opynoBanue: repdapuun
KYJbTYPHBIX U TUKOPACTYLIUX
pacTeHui.

IKCKypCHst « IKCKYpCHUs

B arpodKocucTeMy (Ha 1mosie uiu
B TEIUTUYHOE XO3SICTBO)»

XapakTepru30BaTh OCHOBHBIC
KOMITOHEHTBI arpO3KOCUCTEMBI.
[TprBOIUTH IPUMEPHI ArPOIKOCUCTEM.
CocTaBisaTh LENU NUTaHUS arpoLeHo3a.
OO60CHOBBIBATH TPUYUHBI HU3KOM
YCTOMYMBOCTH arpOdKOCHUCTEM.
CpaBHHMBATb arpO3KOCUCTEMBI U
MPUPOJHBIE IKOCUCTEMBI.
XapakTepu30BaTh POJIb YEJIOBEKA

B COXPAHEHUU YCTOMYMBOCTH
arpo3KOCHUCTEM

9.7

YpOosKOCUCTEMBL.
DKOMOHUTOPHUHT

Ypboskocuctembl. OCHOBHBIE
KOMITOHEHTBI YPOO3KOCUCTEM.
['oponckas ¢uiopa u dayna.

CuHaHTponM3a1us TOPOACKON (hayHHBI.

buonornueckoe n x034MCTBEHHOE
3HAUYECHUE arpO3KOCUCTEM U
ypOOIKOCHCTEM.

3akoHOMEpPHOCTU (POPMHUPOBAHUS
OCHOBHBIX B3aUMOJECHCTBUN
OpPraHU3MOB B IKOCHUCTEMAX.

Ponb kackaonozo s¢pgpexma u 6u0os-
20uUpuKamopos (Knoueswvlx 61U008)

8 (PYHKYUOHUPOBAHUU IKOCUCTEM.
[lepeHOC SHEPrUH U BEUIECTB MEKITY
CMEXHBIMH KOCUCTEMAMH.

Y CTOMYMBOCTH OPTaHU3MOB,

PackpsiBaTh copiepkaHue TEPMUHOB U
HNOHATHI: ypOOsKOCUCTEMA,
CUHAHTPOMNU3ALIMS, TOpocKas (iiopa,
ropojckas gayHa, SKOMOHUTOPHUHT.
XapakTepru30BaTh OCHOBHBIC
KOMIIOHEHTBI YPOOIKOCHUCTEM.
OnuchiBaTh OMOJIOTHYECKOE U
XO3SMCTBEHHOE 3HAUCHHE
ypOOIKOCUCTEM.

[IpuBOAUTH IPUMEPHI U OLICHUBATH
COCTOSTHUE YPOOIKOCUCTEM CBOEH
MECTHOCTH.

BbISBISITE 0COOEHHOCTH TOPOICKON
(baopsl U payHsI.

CpaBHUBATH ypOOIKOCUCTEMBI U
MPUPOIHBIE SKOCUCTEMBI
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TIOIYJIAIAN ¥ SKOCUCTEM B YCIIOBHUSIX
€CTECTBEHHBIX U AHTPOIIOTCHHBIX
BO3CICTBHUI.

Mexanuszmul 8030eticmeust 3a2ps3HeHUl

PA3HBIX MUNOG HA CYOOP2SAHUSMEHHOM,
OP2AHUZMEHHOM, NONYIAYUOHHOM U
9KOCUCTNEMHOM YPOBHAX, OCHOBbI
9KOJI02UHECKO20 HOPMUPOBAHUSL
AHMPONO2EHHO20 8030ECMBUS.
MeToa070r1st MOHUTOPUHTA
€CTECTBEHHBIX U AHTPOIOI €HHBIX
HKOCHUCTEM.

JleMOHCTpaL U1

Tabauiel u cxembl: «IITprumepbl
ypOOIKOCUCTEMY.

IIpakTuyeckas padora

«/3ydyenue n onvcanue
ypOOIKOCHUCTEMBI.

JlaGopaTopHasi pabora

«M3ydyeHue pa3HOOOpa3usi MEIKUX
MIOYBEHHBIX YWICHHUCTOHOTUX B Pa3HbIX
HKOCHCTEMAX)

Hroro yacos 1mo reme

12
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10

Tema «buocpepa — riiodanbHast IKOCHCTEMA»

10.1

buocdepa. Ctpykrypa
U coctaB Ouocdepsl

2

buocdepa — obuenanerapHas
000104Ka 3eMIid, TAE CYIECTBYET WU
CylllECTBOBaja Ku3Hb. Pa3Butue
npencTaBieHuii o ouocdepe B Tpyaax
9. 3rocca. Yuenue B.U. BepHanckoro
o ouocdepe. Obmactu 6mocheps! u eé
coctaB. JKuBoe BeiecTBo 6uochepsl u
ero (yHKITUY.

JleMOHCTpaL U1

IToprpetsl: B. U. Bepnanckui,

9. 3roce.

Tabmuiet u cxembl: «I'eocdepbr
3emuin», « DyHKIMH )KMBOTO BEILIECTBA»

PackpeiBaTh conepxaHue TEPMUHOB U
MOHSATUM: 6uocdepa, KHUBOE BEIIECTBO,
KOCHOE BEILlECTBO, OMOKOCHOE
BEIIICCTBO, OMOreHHOE BEIIECTBO.
[TpuBOINUTE POPMYITUPOBKH OCHOBHBIX
nojoxenu yuenus B. 1. Bepuaackoro
o ouocdepe.

XapakTepu3oBarh 00J1acTu OMochepsl U
UX COCTaB, Ha3bIBaTh 00JACTH
pacTpoCTpaHECHUS )KUBOTO BEIIECTBA

B 000J109KaX 3eMJIN U BBISIBISTH
MIPUYHUHBI €r0 PA3TUIHOTO
pacnpe/eneHusl.

[lepeuncnsaTe HyHKIIMH KUBOTO
BelecTBa onocdepsl (razonas,
OKHUCJTMTEIIbHO-BOCCTAHOBUTEIbHAS,
KOHIEHTPALIMOHHAsA, OMOXUMHUYECKasi).
[TpuBOIUTH MpUMEPHI TPEOOPA3YIOIIETO
BO3/ICHCTBUS )KUBOT'O BEILIECTBA HA
ounochepy.

AHanM3upoBaTh U OLICHUBATD
OHMOJOrMYECKYIO HH(POPMALIUIO

0 IrI100aJIbHBIX YKOJOTUYECKUX
npobaemax ouocepsl, MoIy4yaeMyro

U3 Pa3HBIX HCTOYHUKOB.
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OuenuBars Bknaa B. U. Bepuaackoro,
0. 310cca B CO3IAHUE YUEHUS
o ouocdepe

10.2

3aKOHOMEPHOCTH
CYLIIECTBOBAHMS
ouocdepsl.
KpyroBopoTsl
BELIECTB

3aKOHOMEPHOCTH CYILIECTBOBAHHMS
ounochepnr. OcobennocTr 6mochepnl
KaK IJ100a1bHOM YKOCHCTEMBI.
Jlunamuyeckoe paBHOBECHE

B Onocdepe. KpyroBopoTs! BemecTs u
OMOTeOXMMUYECKUE ITUKITBI (YTIIepo/Ia,
a30Ta). PUTMUYHOCTH SIBICHUM

B Ouocdepe.

JleMOHCTpaLun

Tabmuuel u cxembl: «I'eocdepsl
3emamn», « DyHKIIMHU KUBOTO
BELIECTBAY,

«KpyroBopot a3ora B mpupojie»,
«KpyroBoport yriepona B mpupoie»,
«KpyroBopoT KuciIopoja B mpupoey,
«KpyroBopot Bozibl B IPUPOJIEN»

PackpeiBaTh copepkaHue TEPMUHOB U
HNOHATUMN: II100aIbHAas SKOCHUCTEMA,
JMHAMHUYECKOE PaBHOBECHE,
KPYrOBOPOTHI BEILIECTB,
OMOreOXUMUYECKUE ITUKIIBI.
XapakTepru3oBaTh 0COOEHHOCTH
ouocdepsl kKak riodaTbHON
HYKOCUCTEMBIL.

Omnpenensts GyHKIUIO Orochepbl

B 00ecrieyeHnr OMOreHHOT 0
KpPYyroBOPOTa BEIIECTB Ha IJIaHETE.
XapakTepu30BaTh OCHOBHBIE
KPYrOBOPOTHI: BOABI, YIJIepo/ia, a30Ta.
CpaBHUBaTh 0OCOOEHHOCTU KPYroBOpOTa
Pa3IUYHBIX BEIIECTB.

OneHuBath 3Ha4€HUE KPYrOBOPOTa
BEIIECTB ISl CYIIECTBOBAHUS KU3HU
Ha 3emuie.

OOBSICHATB POJIb OPraHU3MOB

B OMOJIOrMYECKOM KPYrOBOPOTE
BEIIIECTB.

BbIABIATE TMHAMUYECKOE paBHOBECHE
omocdepsl.
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[TpuBOINUTH IPUMEPH PUTMUIHOCTH
ABJICHUH B Onocdepe

10.3 | 3oHaAMBHOCTH 2 3oHanbHOCTH Onochepsl. [lonsTre PackpriBaTh cosep:kaHre TEpMUHOB U
ouochepsr. OCHOBHBIE 0 6uomMe. OCHOBHBIE OMOMBI CYIIH: MOHSTUM: OMOMBI, TYH/IpA, XBOWHBIE
OMOMBI CYIIH. TyHJIpa, XBOWHBIC Jieca, CMEIIaHHbIC U | JIECA, CMELIAaHHBIE JIeca,
YcroitunBoCcTh HIMPOKOJIMCTBEHHBIE JIECA, CTEIH, LIMPOKOJINCTBEHHBIE JIECA, CTEIIH,
ounochepsl CaBaHHBI, TyCTHIHU, TPOITMYECKHE JIeCca, | CABAHHBI, ITYCTBIHK, TPOIIMYECKHUE JIECa,

BBICOKOropbs. Knmnmar, pacTUTENIbHBINA | BBICOKOTOPbSI.
¥ )KUBOTHBIA MUP OMOMOB CYIIIH. [Toka3biBaTh HA KapTe U
CTpykTypa U QyHKIMS )KUBBIX CUCTEM, | XapaKTEPHU30BATh OCHOBHbBIC OMOMBI
OLICHKA UX PECYpCHOI0 NOTEHIMAIa U | CYIIH.
ouochepHbIX QyHKIMIA, CpaBHMBaTh OCOOEHHOCTHU KJIMMaTa,
JleMOHCTp MM II0YB, PACTUTEIILHOIO U dKUBOTHOTO
Tabauibl U cxeMbl: «OCHOBHBIE OMOMBI | MUPA Pa3HbIX OMOMOB CYIIH 3EMJIU.
cymmy, «Knumarnueckue nosica BBIABIIATE NpUYMHBI 30HATBHOCTH
3emmm», « Tynapay, «Taiiray, B Ouocdepe
«CMemaHHBIN JIecy,
«IIInpokonrcTBEeHHBIH Jecy, «CTenby,
«CaBanHa», «IIycTbIH»,
«Tponmueckuit ecy.
OO6opynoBanue: repObapun pacTeHH
pa3HbIX OMOMOB; KOJIIEKIIUH KUBOTHBIX
HToro 4yacos 1o reme 6
11 | Tema «YesioBeKk U OKPYKAKOIIAS CPeIa»
11.1 | BozneiicTBue 2 DKOJIOTUYECKHE KPU3UCHI U UX PackpbiBaTh coziepkaHue TEpPMUHOB

JesoBeKa Ha ouocdepy

pu4YuHbL. Bo3aencTBue uenoseka
Ha Ouocdepy. 3arps3HeHUE BO3YITHOM

U TIOHATHI: aTMocdepa,
BEIIIeCTBA-3arPSI3HUTEIH,
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cpenbl. OxpaHa BO3/lyxa. 3arpsi3sHEHUE
BOJHOM cpenbl. OXpaHa BOAHBIX
pecypcos. Pazpyiienue nouBsl. Oxpana
IIOYBEHHBIX pecypcoB. 3meHeHue
KJIUMara.

JemoHCcTpauuu

Tabyullbl U CXEMBI: «3arpsi3HEHHE
atMocepbl», «3arps3HeHne
ruapocheps», «3arpsi3HEHUE TTOYBBDY,
«ITapHuKOBBIN 3P PEKT

MapPHUKOBBIN 3P EKT, «030HOBAS
TIBIPAY, «KACTOTHBIC JOMKIN,
ruapocdepa, aBTpoduKaius BOIOEMOB,
MOYBa, dPO3US TIOUB, MECTUIIUIBI,
AKOJIOTUYECKUI KPHU3HC.
AHanmM3upoBaTh aHTPOIIOTCHHBIE
dakTopsl Bo3nencTBrs Ha 6uochepy
(poJib "yesoBeKa B MPUPO/IE) HA PA3HBIX
JTanax pa3BUTHs YEJIOBEUECKOIrO

oO1ecTBa.
XapakTepu3oBaTh rI100aTbHbIC

HKOJIOTUYECKHUE TTPOOIIEMBI;
OCHOBHBIE HCTOYHHKH aTMOC(HEPHBIX
3arpsi3HEHUIN; YKOJIOTUYECKUE
pOOJIeMBl, CBS3aHHBIC

C YBEJIMYEHUEM TPAHCIIOPTA

B KPYITHBIX TOPOaX; BTPOMUKAIIHIO
BOJIOEMOB; TTOCJICJICTBHS 3aTrPS3HEHUS
BOJI XUMHUYECKUMH BEIICCTBAMU;
BO3/ICHICTBUE YETIOBEKA HA TTIOUBCHHBIN
TTOKPOB.

AprymMeHTHpOBaTh 3HAUCHUE
HKOJIOTMYECKUX 3HAHUH B PEIICHUU
BOMPOCA O MOJIIEP>KAHUHN YCTOMYUBOCTH
ouochepsl
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11.2

AHTpPONIOT€HHOE
BO3JICHCTBUE

HAa PaCTUTEIIbHBIN U
KUBOTHBIA MUD.
OxpaHa npupoasI

AHTpPONOreHHOE BO3JCHCTBUE

Ha PACTUTENBHBIN U )KUBOTHBIA MUP.
OxpaHa pacTUTEJILHOTO U >KUBOTHOT'O
mMupa. OCHOBHBIC TTPHHITUITBI OXPaHBI
npupoabl. Kpacusie kauru. Oco6o
OXpaHseMbIC IPUPOTHBIC TEPPUTOPHHU
(OOIIT). borannueckue caabl U
300JI0OTUYECKHUE TTAPKHU.
JdeMoHcTpanuu

Tabuuup! ¥ cxeMbl: «Oco00

OXpaHsieMbIe TPUPOIHBIC TEPPUTOPUL.

Oo6opynoBanue: pororpaduu
OXPaHSEMbIX PACTEHUN U JKMBOTHBIX
Kpacnout kauru PO, KpacHoit kHuru
peruoHa

PackpbIiBaTh copiep:kaHrue TEPMUHOB U
MOHATUI: COKpaIIECHNE
OoropazHooOpa3us, oXxpaHa IPUPOIBbI,
0Cc000 OXpaHseMble TPUPOTHBIE
tepputopuu (OOIIT), GoTannueckuit
caJl, 300JIOTHYECKUM TTapK.
XapakTepu30BaTh INIAHETAPHYIO POJIb
pPaCTEHUH U )KUBOTHBIX.

[IpuBOANTE PUMEPHI IPSIMOTO U
KOCBEHHOT' O BO3IEHCTBHS YETIOBEKA
Ha PACTUTENbHBINA U )KUBOTHBIN

MHUD.

XapakTepu30BaTh MPUHIUIIBI
«BcemMupHOU CTpaTeruu OXpaHsbl
PUPOIBI».

[TepeuncnsaTe 0COOEHHOCTH Pa3IMUHbIX
OOIIT.

[TpuBogute npumepsr OOIIT,
pacroJIOKEHHbBIX B CBOE MECTHOCTH.
Jloka3pIBaTh HA IPUMEPAX OMACHOCTh
COKpaIieHus: OU0I0TUUECKOro
paszHooOpasus 3eMiu.

[IpuBOAUTH NPUMEPHI PEIKUX U
MaJIOUHCIICHHBIX BUIOB PACTECHUHN U
YKUBOTHBIX CBOEI MECTHOCTH,
3aHecEHHBIX B KpacHble KHUTH
pernonoB u Kpacuyro kaury PO
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11.3

PammonanbHOE
MIPUPOAOTIOIB30BAHUE
Y yCTOUYHMBOE
pa3BUTHE

OCHOBHBIE TPUHITUIIBI YCTOMYHUBOTO
Pa3BUTHSI YETIOBEUYECTBA M TIPUPO/IBI.
PanronanpHOE MPUPOIOTIOIHE30BAHIE
U COXpaHEHHUE OMOJIOTHYECKOTrO
pa3zHo00pa3us 3eMIIH.

OO01mue 3aKOHOMEPHOCTH
TJI00ATEHBIX SKOJIOTUYECKHUX
Kkpu3ucoB. OcobeHHOCTH
COBPEMEHHOT'0 KPHU3HCa U €r0
BEPOSTHBIC MTOCIIEICTBHSI.

Pa3BuTHE METO0B MOHUTOPHHTA
Pa3BUTHS OMACHBIX TEXHOTEHHBIX
MIPOITECCOB.

Cucmemmbie uccnedosanus nepexooa
K pecypcocbepezaiowell u
KOHKYPEHMOCNOCOOHOU dHepeemuKe.
buonoeuuecroe pasnoobpasue u
buopecypcol. Hayuonanvuoie
UHGDOPMAYUOHHBLE CUCTEMDBI,
obecneyusarowue 00cmyn

K UHGhOpMayuu no cocmosHuio
OMOENbHBIX BUOOE U IKOCUCHIEM.
OcHosbl dK0peaburumayu IKoCucmem
u cnoco6o8 60pvbOvI

¢ buonospexdcoeHuUsIMU.
Pexoncmpyxyus mopckux u Hazemuvix
9KOCUCTNEM.

PackpsbiBaTh cojiep:kaHue TEPMUHOB U
MOHATHN: PALIMOHAIBHOE
MPUPOJIONOJIB30BAHKE, YCTONYUBOE
pa3BUTHE, TPUPOJHBIE PECYPCHI,
AKOJIOTMYECKHUM CIE]I.

XapakTepu30BaTh OCHOBHBIC MPUHITUTIBI
YCTOMYMBOTO Pa3BUTHUS YEJIOBEUYECTBA U
MPUPO/IBIL.

OnuceIBaTh HEMCUEPITAEMBIE U
rcuepIiaeMble IPUPOAHBIE PECYPCHI,
MOJAYEPKUBast OTHOCUTEILHOCTh
HEHCUYEPIaeMOCTH MPUPOTHBIX
PECYPCOB; XapaKTePU30BaTh MPOILIECCHI
WX BO3HUKHOBEHUS U YCIIOBUSI CPEJIbI,
MPUBOASAIINE K MX (POPMUPOBAHHMIO.
PackpsiBaTh po0eMbl pariioHaIbLHOTO
MPUPOJONOJIB30BAHUS U HAXOAUTH MYTH
UX pEIICHUS
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JdemMoHCcTpanuu
Tabauiel 1 cxembl: «Moaenu

YIIPaBJISIEMOT0 MUPAY
Htoro yacoB no Teme 6
PesepBHOE Bpemst 8
OBILEE KOJIMYHECTBO 102
YACOB I1O ITPOT'PAMME

Kanennapuo — remaTnueckoe nJIaHUPoOBaHUue YpokoB omosiornu B 10 kiaacce.
Yuaureas: Amnoas Hataabsa BaagumupoBHa.

Ne n/m Jarta npoBenenust Tema ypoka
=3
of
]
g =
n | ¢ n [ @
Buonorus kak Hayka (1 1)

1 Beoanslii, nepsuyuHbi HHCTpYKTax 110 Th. buomorus —
KOMILIEKCHAsI HAyKa U KaK 4aCTb COBPEMEHHOIO
ob1iecTna.

7KuBble cucTeMbl U UX U3y4eHHe (2 4)
2 JKuBbIE CUCTEMBI U UX CBOWCTBA.
3 YpoBHU OpraHu3aiuu K1UBbIX CUCTEM. MeTo bl
o6uonornueckoit Hayku. Th IIpakTuyeckas padora Ne
1: «Mcnonp30BaHUE pa3InYHBIX METOIO0B MPU
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‘ ‘ HU3Yy4YCHHH )KUBBIX CUCTEM.

Buosiorus kiaerku (2 4)

4 Hcropus pa3BuTtus u nzydeHus kiaetku. Kierounas
TEOPHSL.

5 MeTobl MOJIEKYIIPHOW 1 KJeTouHoi Ouonoruu. Th
IIpakTnyeckas padora Ne 2: «l3yueHue meTonos
KJIETOUHOM Ononoruu (XpomaTtorpadus, anekTpodopes,
mupdepennmansHoe neaTpudyruposanue, [1LP).

Xumuueckasi opranuzanus kiaetku (10 4)

6 XUMHYECKHUi COCTAB KJIETKH.

7 MuHepaibHBIE BEIIECTBA KJICTKH, HX OMOJIOTHYECKast
POJIb.

8 Oprannueckue BemiecTBa KiIeTku — 6enku. Th
JlaGopaTtopHas padora Ne 1: «OOHapyx)eHHEe OEIKOB
C MOMOIIBIO KAYECTBEHHBIX PEaKIuii».

9 CaolicTBa, KiaccupuKanus U GyHKIIH OCITKOB.

10 Opranuyeckre BemecTBa KIETKH — YIIIEBOABL.

11 Opranu4ecKue BEIECTBA KIETKH — JIUITUIBL.

12

Hyxnennossie kucnorts! — JIHK u PHK. Th
JlabGopaTopHnasi pabora Ne 2: «MccnenoBanue
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HYKIICMHOBBIX KUCJIOT, BRIACIICHHBLIX U3 KIICTOK

Pa3JIMYHBIX OPraHU3MOBY.

13 Ctpoenue 1 (yHKIIMH HYKJIEMHOBBIX KUCIIOT.

14 Crpoenue u pyukuuu AT®. Merosbl CTpyKTYpHOI
OMOJIOTHUH.

15 KonTpoJsbnas padora Ne 1 o teme: «Xumuueckas

OpraHu3anusl KIETKN.
CtpoeHue u GpyHKIHHU KJIeTKH (8 1)

16 Tumnel kietok. [IpokaproTnyeckast KieTka.

17 Crpoenue d>ykapuotudeckoii kinetku. Th
IIpakTnueckas padora Ne 3: «3yueHue cBOMCTB
KJIETOYHON MEeMOPaHbI».

18 [MToBepxHoCcTHBIH anmapart kietku. Th JlaGopaTopuas
padora Ne 3: «/ccrnenoBanue miazMonusa u
JIETIIa3MOJIN3a B PACTUTENBHBIX KIETKAX).

19 OnnomemOpaHHbIe OpraHouab! KieTku. Th
IMpakTnueckas padora Ne 4. «3yueHue ABUKEHUS
LUTOIIa3Mbl B PACTUTEIbHBIX KIETKAX.

20 [TomyaBTOHOMHBIE OPraHOM bl KIETKH: MUTOXOHAPUU U
wactuabl. HemeMOpaHHbIe OPraHuOIbI KJICTKH.

21

Crpoenue u GyHKIUU sSApA.
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22 CpaBHUTEIbHAS XapaKTEPUCTUKA KJIETOK dyKapuor. Th
JlabopatopHnas pa6ora Ne 4: «/3ydyeHue cTpoeHus
KJIETOK Pa3JINYHBIX OPraHH3MOBY

23 KonTpoanHnas pagora Ne 2 o reme: «CtpoeHue u
(YHKIIUH KIIETKI.

OO0MeH BellleCTB M NpeBpalleHne YJHEPIruM B KieTke (9 4)

24 ACCUMUIISIAS U TUCCUMUIBAIHS — IBE CTOPOHBI
Mmetabonm3ma. Tunel oOMeHa BEIIeCTB.

25 depMeHTaTUBHBIN XapaKTep peakluil KICTOYHOTr O
Metabonmusma. Th JlaGopaTtopHasi pabora Ne 5:
«M3ydeHne KaTaJIuTHYeCKOH aKTHBHOCTH ()ePMEHTOB
(Ha IpUMeEpe aMUJTa3bl HITH KaTasiasbl)y.

26 Benku-aktuBatopsl 1 6enku-uHrHOUTOPHL. TH
JlabopaTopnasi pabora Ne 6: «M3yueHue
(hepMEHTATHBHOTO PaCHICIICHUS TEPOKCU/IA BOLOPOIA
B PaCTUTENBHBIX U KMBOTHBIX KJIETKAX»

27 ABTOTPO(HBII TUII 0OMEHA BEIIECTB.

28 DOTOCUHTES.

29 Xemocuntes. Th JlaGoparopuas padora Ne 7:
«CpaBHeHHE MPOIIECCOB (POTOCHHTE3A U XEMOCHHTE3a»

30

Ana»poOHbIe opranu3Mel. Buasl Opoxenus. Th
JlabopaTopHnasi pabora Ne 8: «CpaBHEHHE MPOLIECCOB
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OpO’KCHHS U JIBIXaHUSD)

31 AnpoOHBIE OPraHU3MBI. DTAIbl YJHEPT ETUIECKOTO
obOMmeHa.

32 Buonornyeckoe OKHCICHHE UIIH KIETOYHOE JIbIXaHHE.

Hacaeacrsennast uHpopmanus u peaau3anus e€ B Kiaerke (9 1)

33 Peakiiuy MaTpUYHOrO CHHTE3A.

34 Tpaunckpunims — MmaTpudHblid cuaTe3 PHK.

35 TpaHcsys 1 ¢€ ITarbl.

36 KoaupoBanue aMuHOKUCIIOT. Posib pubocom B
OouocuHTe3e Oernka.

37 OpraHu3anus reHomMa y mpoKapruoT U yKapHorT.

38 MoutekynsipHble MEXaHH3MBbI SKCIPECCUU ['CHOB Y
JYKapHOT.

39 Bupycel — HekneTounbie ¢hopmbl xu3Hu. Th
IpakTnueckas padora Ne 5. «Co3znanue Mmozenu
BUPYCa».

40 BupycHbie 3a001eBaHuUs YeIOBEKA.

41

HanorexHoioruu B OMOJIOTHH U MCIOUIIHUHC.
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Ku3HeHHBIH MK KJIeTKH (6 4)

42 JKW3HEHHBIH UK KICTKH.

43 Matpuunsiii cuate3 JTHK.

44 Xpomocomsl. Th JlaGopaTopHas pa6ora Ne 9:
«/3y4eHne XpOMOCOM Ha FOTOBBIX MUKPOIpEapaTaxy.

45 Jlenenue KIeTKH — MUTO3.

46 Tunet kietok. Kapuokunes u uutokunes. Th
JlaboparopHnas pa6ora Ne 10: «Habmonenne Mmutosa
B KJIETKaX KOHYMKA KOPEIIKa JIyKa (Ha TOTOBBIX
MUKpOIpernapaTax)».

47 Peryssiius >KH3HEHHOTO IIUKJIa KJIETOK.

Crpoenne n pyHKuuu opranusMos (17 1)

48 OpraHu3M Kak eIMHOE [[e10¢.

49 Txanu pacrenuii. Th JlaGoparopHas paGora Ne 11:
«M3ydeHne TKaHel pacTeHHID.

50

Tkanu )kxMBOTHBIX U 4yenoBeka. Th JlaGopaTopuas
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padora Ne 12: «3ydyeHne TKaHel KUBOTHBIXY.

51 Opranbl 1 cucteMbl oprados. Th JIabopaTopHasi
padora Ne 13: «M3ydeHne opraHoB IBETKOBOTO
pacTeHus»

52 Onopa Tena OpraHu3MOB.

53 JIBUKEHUE OPraHU3MOB.

54 [TuTanue opraHu3MoB.

55 [TuTaHKeE MO3BOHOYHBIX )KUBOTHBIX. [THIEBapUTENbHAS
chCTeMa YeNoBeKa.

56 JIbIXaHKe OPraHM3MOB.

57 JIbIXaHUE T03BOHOYHBIX JKUBOTHBIX U YEJIOBEKA.

58 TpaHcnopr BemecTB y OpraHu3MoOB.

59 KpoBeHOCHas crcTeMa TI03BOHOYHBIX )KMBOTHBIX U
YeNoBeKa.

60 Brlienenre y opraHu3MoB.

61 3ammra y opranu3MoB. IMMyHHas CHCTEMA YeJIOBEKA.

62 Pa3apaxuMOCTh U PETYJISLHMS Y OPraHU3MOB.

63

I'ymopasnbHas peryasauus 1 3HAOKPUHHAS CUCTEMA

YCJIOBCKA U )KUBOTHBIX.
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64 Kountpoabnast pabora Ne 3 o teme: «CTpoeHue u

(YHKIIUH OpraHU3MOBY.
Pa3MHoeHMe U pa3BuTHE OPranu3moB (8 u)

65 ®opMbI pa3MHOKEHHS OPraHU3MOB.

66 [TonoBoe pa3MHOKEHHE.

67 Metio3.

68 Tamerorenes. O6Gpa3oBaHKe U Pa3BUTHE ITOJOBBIX
kierok. Th JlaGopaTtopuas padora Ne 14: «M3yuenue
CTPOCHHUSI MOJIOBBIX KJIETOK Ha TOTOBBIX
MHKpOTIperapaTax.

69 WunuBuyanbHOE pa3BUTHE OPraHU3MOB — OHTOTCHES.

70 3akyagKa OpraHoB U TKaHEH U3 3apOJIBIILIEBbIX
mictkoB. Th IIpakTudeckas padora Ne 6:
«BbIsIBIICHHE TPU3HAKOB CXOJCTBA 3aPOJIbIIIEH
MI03BOHOYHBIX )KUBOTHBIX).

71 PocT U pasBUTHE KUBOTHBIX.

72

Pa3muoxxenue u pazsutue pacrenuid. Tbh
JlaboparopHnas pa6ora Ne 15: «CtpoeHue opraHos

Pa3MHOXKEHUS BBICIIMX PACTEHUIN.

I'eHeTnka — HayKka 0 HACJIEACTBEHHOCTH M UI3MEHYUBOCTH (2 4)
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73 Vcropust CTAHOBIIGHHS M PA3BUTHS T€HETUKH KaK
HaYKH.

74 OCHOBHBI€E TOHATHS M CUMBOJIbI TeHeTHKH. Th
JlaboparopHasi pa6ora Ne 16: «JIpozodmiia kak
O00BEKT TeHETUYECKUX HCCIECOBAHNN.

3akoHoMepHOCTH HacJeacTBeHHocTH (10 v)

75 3aKOHOMEPHOCTH HacJeJOBaHUs IPU3HAKOB.
Monorubpunnoe ckpemubanue. Th IIpakTnueckas
padora Ne 7: «l3ydeHue pe3yabTaToB
MOHOTHOPHUIHOTO CKPEUTUBAHMS Y APO30(PHIIBI»

76 [{uTonornueckue 0CHOBBI MOHOTHOPHUHOTO
CKpEIIMBaHUS.

Ananuzupyrolee ckpeuBanue. Hemonxnoe

" JTOMHHHPOBAHUE.

8 Jurubpuanoe ckpemusanue. Th Ilpakruueckas
padora Ne 8: «l3ydenue pe3yabTaToB AUTHOPUIHOIO
CKpELMBAHUS Y JPO30(UIIbI»

79 [{MTONOrMYECKME OCHOBBI JUTHOPHUIHOTO
CKpEIIMBaHUS.

80 CuenieHHoe Hacle10BaHUe IPU3HAKOB.

81 XpoMoCOMHasi TeOpHsI HACIICICTBEHHOCTH.

82 I'eneruka noua.
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83 [eHOTHI KaK LENOCTHAs cucTeMa. | eHeTHYecKuit
KOHTPOJIb Pa3BUTHUS PACTEHUH, )KUBOTHBIX U YETIOBEKA.

84 KourpoabHas padora Ne 4 o Teme:
«3aKOHOMEPHOCTU HACIEACTBEHHOCTH.

3aKOHOMEPHOCTH U3MEHYHUBOCTH (6 1)

85 V3MeHYnBOCTh MPU3HAKOB. BBl H3MEHUYMBOCTH.

86 MoaudukannoHHas K3MECHYUBOCTb.

87 BapuanuonHslii psia 1 BapuannonHas kpusasi. Th
JlaboparopHnas pa6ora Ne 17: «MccnenoBanue
3aKOHOMEPHOCTEH MOIU PUKAIMOHHOW N3MEHYUBOCTH.
[TocTpoeHue BaprualimOHHOT O psA/ia U BapUALIMOHHOM
KpUBON»

88 [eHoTHITHYECKAst H3MEHYUBOCTh. KOMOMHATHBHAS
U3MEHUYHUBOCTb.

89 MyTtanuonHas naMeHunBocTh. Th IlpakTuyeckas
pa6ora Ne 9: « MyTaruu y 1po3oduiibl (Ha TOTOBBIX
MUKpoIpenapaTax)».

90

3aKOHOMEPHOCTU MYTallMOHHOI' O IIPOLECCa.

ONOUTreHeTHKa.

I'eneruka yeaoBeka (3 4)
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9 I'eneruka uenoBeka. Th IlpakTuueckas paéora Ne
10: «CocraBieHre U aHAJIM3 POJOCIOBHON

92 MeToabsl MEAUIIMHCKON T€HETHUKHU.

93 3HaYeHNE METUIIMHCKON TeHETUKH B TIPEIOTBPAIIICHIH
Y JICUEHUHU TeHETUUECKUX 3a00JIeBaHMI YeloBeKa.

Cesexuust opraHusMoB (4 1)

94 Ocuosuble nousTus ceiexnuu. Th JlaGopaTopHas
pabora Ne 18: « M3y4yeHne cOpTOB KyJIbTYPHBIX
pacTeHui ¥ NOpoJl JOMAIITHUX KUBOTHBIX)»

95 Metonb! cenexkinonHoi padotel. Th JlaGoparopuas
pa6ora Ne 19: «lM3yueHue METOIOB CEIEKIINH
pacTeHun»

96 JlocTrKeHUs CeIeKIIMH PACTEHUH U )KUBOTHBIX. Th

akTnuyeckas padora Ne 11: «[IpuBuBka pactenuii»
11| 0 Ne 11: «I1

97 CoxpaHeHue, u3y4eHue 1 UCIO0JIb30BaHUE
F€HETUYECKUX PECYPCOB.

buoTexHo0rust M cMHTETHYecKasi Omojiorus (4 1)

98 buorexHomorus kak Hayka U OTpacilb IPOU3BOICTBA.
Th Jlaboparopuas padora Ne 20: «/3yuenue
00BEKTOB OMOTEXHOJIOT I .

99

OcHOBHBIC HaINPaBIICHUS CUHTEeTHYecKoi onosiorun. Th
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IIpakTuyeckas padora Ne 12: «Ilomyuenue
MOJIOYUHOKHCIIBIX IPOJYKTOBY.

100 XpOMOCOMHas ¥ TeHHAs HHKCHEPHSI.

101 MenuuuHckre OMOTEXHOIOTHH.

102 [Tosropenue 1o Teme: «CTpoeHHEe U GYHKIMU KIETKI

KanennapHo-temaTtudeckoe IJiaHUpPOBaHue YPOKOB OuoJiornu B 11 kiacce
Yuaureas: Amnoas Hataabsa BaagumupoBHa.

Ne i/m Jarta nposenenus Tema ypoka
g =
= 3
g =
n | ¢ [ b
Tema «3apoxaeHne u pa3BuTHE IBOJIOLNMOHHBIX MPEACTABJICHUI B 0HOJIOrUN»
(4 9)
1 1 OpomonmonHas Teopus Y. lapsuna
2 1 JBrxymiye cuiibl 3BOJIFOLMY BUJIOB 110 Y. J[apBuHY
3 1 Bopeba 3a cymecrBoBanne. VICKyCCTBEHHBIH M €CTECTBEHHBIH
otOop.
4 1 DOpMHPOBAHNE CUHTETUYECKOI TEOPHH IBOJIUIIIH.
Tema «MukpodBoouusa u eé pesyabrars (14 4)
5 1 DTanel 9BOJIFOIITMOHHOI'O Tpomecca: MHKPO3BOJIIONMA nu

MAaKpOIBOJFOIIHSL.
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6 1 [Momynsimmst — 37eMeHTapHast
CANHHUILIA 5BOJIFOLIMH
7 1 3akoH reHernyeckoro pasHosecus [[x. Xapau, B.
Baitn6epra. Th Jlaboparopnasi padora Ne 1
«BBIsSBICHNE H3MEHYMBOCTH Y 0COOEH OJTHOTO BHJIA»
8 1 DjieMeHTapHbIe (haKTOPhI IBOJTIOIIUU
9 1 D¢ dext ocHoBarensa. OddexT OyTHUIOUHOTO rOPIBIIIKA.
10 1 Murpanun. Mzomsmun MOMyJIUIL: reorpaduyeckas,
Omoornyeckasl.
11 1 EcrecTBeHHBIN 0TOOp — HANPABISIOMIKK (DAKTODP IBOJIOLHH.
12 1 ITonoBoit oToOOpP.
13 1 [TprucnocoGneHHOCTh OPraHU3MOB KaK pe3yJbTaT
mukpossomonuu. Th JlaboparopHas padora Ne
2 «3ydyenune apoMop(o30B U UAHOATANTALUN Y
pacTeHUH U KUBOTHBIX)»
14 1 [Ipumepbl  npucnocoOiaeHuit y opranusmMoB. Thb
Jlaboparopuas padora Ne 3
«[Ipucnocobnenus OpraHNu3MOB u ux
OTHOCHUTEIbHAS I1EJIECO00PA3HOCTH Y.
15 1 Bun u ero kputepun. Th JIabopaTopHasi pa6oTa Ne
4 «CpaBHeHHE BUIIOB 10 MOP(OIOTHUECKOMY
KPUTEPHUIO»
16 1 CtpykTypa BUa.
17 1 Buioo0Opa3oBaHue Kak pe3yibTaT MUKPO3BOIIOLIHH.
18 1 CBs13b MUKPO3BOJIFOLIMH U ATTUAEMHOIOT I H.
Tema «Makpo3BoIIOLUA U €€ pe3yJabTaTh» (6 1)
19 1 MaxkposBomorms.  [laneoHronmornyeckne METOABI  U3yUYCHUS
OBOJIIOINH
20 1

buoreorpaduueckue

159



denepanbHas paboyas nporpamma | buosorus. 10-11 kiaccel (yriyOnEéHHBINH YPOBEHB)

METOJABI U3YUCHU S SBOJIIOINN
21 1 OMOpHOIIOTHYECKHE U CPABHUTEIILHO- MOP(OIOTUYECKUE METO b
N3YyUYCHHS 5BOJIIOIIUN
22 1 MoutekyasipHo-
TCHCTUYCCKUC, OMOXMMHUYECKHE M MAaTeMaTHYECKHUE METOAbI
N3YyUYCHHS 5BOJIIOIHU.
23 1 OO01Me 3aKOHOMEPHOCTH 3BOJIFOIMU. ATalTHBHAS
panuanus. HepaBHOMEPHOCTH TEMITOB YBOJIIOLIUH.
24 1 KonTposbnas pab6ora Ne 1 mo temam: «MUKpOIBOIIOLMS U €€
pe3yapTaThl. Makpo3BonoLus U €€ pe3ybTaThl.
Tema «IIpoucxoxaenne u pasBuTHe ;KU3HM Ha 3emuie» (15 4)
25 1 HayuHnble runoTess! IPOUCXOKACHUS JKU3HU Ha 3eMIIe.
26 1 JloHay4HBIE
TIPEACTABJICHUSA O 3apOXXACHNUHN XKU3HU
27 1 OcCHOBHBIE 3Tl HEOPTAHUYECKOU IBOJTIOIUH.
28 1 AOWOTeHHBII CHHTE3 OPraHUYECKUX BEIIECTB
M3 HCOPTaHNICCKUX.
29 1 Hcropus 3emiu u merosl e€ nzyuenus. Th
JlaboparopHas pa6ora Ne §
«I/I3yquI/Ie U ONHMCAHHUEC MCKOMMACMbIX OCTATKOB JAPCEBHUX
OpraH1u3MoB»
30 1 HauasnbHble dTarbl OpraHuyecKoil IBOIIOINT
31 1 OBoIIOLUs 3YKapHOT
32 1 OCHOBHBIE 3TAITbI YBOJIOLIUN
pactutensHoro mupa. Th IIpakruyeckas padora
Nel «M3ydyeHue ocOOEHHOCTEH CTPOCHUSI paCTEHUN
pa3HBIX OTAEIOBY»
33 1 OCHOBHBIE 3Tallbl YBOJIOINHU JXUBOTHOTO MUpa
34 1 Opomouus kuBoTHbIX. Th IlpakTnueckas padora
Ne 2 «M3yuenune ocoOEHHOCTEN CTPOCHUS
MTO3BOHOYHBIX )KUBOTHBIX)
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35 PazBuTHe xu3HM Ha 3emIie o 3paM U epruoaam

36 MaccoBbi€ BBIMUPAHHUS — SKOJIOTHYECKHE KPU3H ChI
MPOIILIOTO.

37 CoBpeMeHHbII IKOJIOTHYECKUN KPU3HC, €T0
0COOEHHOCTH.

38 CoBpemeHHas cucTeMa OpraHuYecKoro Mupa.

39 OCHOBHBIE
CUCTEMAaTHU4ECKHUE IPYNIbI OPraHU3MOB.

Tema «IIpoucxoxaeHue yesoBexka — anTponorenes» (10 1)
40 AHTpPOIIOJIOTUS — HayKa O YEJIOBEKe
41 PasBuTHE TIpeICTaBIEHUI
O IMPOUCXOKJICHNUHN YCTIOBEKA

42 MecTo YenoBeka B CHCTEME
oprannueckoro mupa. Tb JlabopaTropnas padora Ne
6 «3ydeHne 0coOOEHHOCTEN CTPOCHUS CKeeTa
YEJI0BEKA, CBA3AHHBIX C IPIMOXOKICHUEM»

43 JBmwxymue cuibl ((hakTopbl) aHTPOIIOTeHEe3a

44 CooTHoIlIeHN e OMOJIOTMYECKHUX U COLMAIIbHBIX
($aKkTOpPOB B aHTPOIIOTCHE3E.

45 OCHOBHEIE CTaaAuK aHTPOIIOICHE3a

46 [aneoreHeTrKa M MajgeoreHOMHUKa.

47 DBOJIIOIMS COBPEMEHHOTO YeJIOBEKa

48 Yenoseueckue packl. Th Ipakruueckas pagoraNe
3 «/3y4ueHue IKOJIOrHIeCKUX aanTaluii YeT0OBEKay

49 KontpoabHasi padora Ne 2 mo temam: «lIpomcxoxneHue u

Pa3BUTHUC JKU3HW HaA 3emie. HpOI/ICXO)KZ[CHI/IC YCJIIOBCKA
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| anTpororenes.

Tema «IKo0/10rusi — HAYKA 0 B3aMMOOTHOIIEHUSIX OPTAHU3MOB H
HA/IOPTAaHM3MEHHBIX CHCTEM C OKpY:Kawoulei cpenoin» (3 1)

50 1 3apoxkJIeHUE U pa3BUTHE IKOJIOTUU
51 1 Mertons! sxonoruu. Th JlabopaTopnasi pa6ora Ne 7
«/3ydeHre METO/I0B YKOJIOTHYECKHUX HCCIEI0BAHHI
52 1 3Ha4YeHne YKOJTOTHUECKUX 3HAHUH JUIsl UelloBeKa
Tema «Opranuzmsl u cpena oouranus» (9 4)
53 1 Dkonoruueckue (HakTopbl
54 1 Abuotnyeckue GpakTopbl. CBET KaK AKOJIOTHUYESCKHMA
dakrop. Th Jlaboparopnasi padora Ne 8
«BblIsiBIICHHE TPUCIIOCOOICHHIT OPraHM3MOB K BJIMSIHHIO CBETa»
55 1 Abuotnueckue HaKkTOpbI.
Temnepatypa kak skonorndeckuii ¢pakrop. Th
Jlabopatopnas paGora Ne 9
«BpIsiBIICHNE TPHCTIOCOOICHUI
OPraHU3MOB K BIIHSIHHIO TEMIICPATYPh»
56 1 Abuotnyeckue GpakTopsl. BiakHOCTB Kak
skosorudeckuii pakrop. Th JlaboparopHas padora
Ne 10 «AHaToMHYEeCKHE OCOOCHHOCTH
pAacTEeHHI U3 pa3HbIX MECT OOUTaHHsD»
57 1 Cpenpl 00MTaHUs] OpPraHU3MOB
58 1 buosnoruueckue puTMbl
59 1 JKuznennsle opMBI OpraHM3MOB
60 1 Buotnueckue haxTopsi
61 1 3HaueHHe OMOTHUYECKMX B3aUMOJCHCTBUI JUIS CYLIECTBOBaHHS
OpPTraHU3MOB B cpejie OONTaHUS.

Tema «IKoJ10rusi BUI0B M MOMyJasiiuii» (9 1)
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62 1 DKONIOrUYeCcKUe XapaKTePUCTUKH TTOMYJISIIH
63 1 OCHOBHBIC TIOKA3aTeIM IOMYJISAIUU: YHCICHHOCTh, IUIOTHOCTB,
BO3pACTHAs M MOJIOBAs CTPYKTYpA.

64 1 OCHOBHBIE MTOKA3aTEJ N MOMYJISIUH: POKIAEMOCTb,
MIPUPOCT, TEMII POCTA, CMEPTHOCTD, MUTPALIVSL.

65 1 DKOJIOTHYECKAsT CTPYKTYPA MOIMYJISIIIHH.

66 1 JMHaMyKa IOy ALK U e€ peryssiuus

67 1 KpuBsle pocta uncieHHOCTH nonyisiui. KpuBbele BEDKHBAHUS.

68 1 Oxonorunyeckas Huia suaa. Th Jlaboparopuasi
padora Ne 11 «IIpucnocobaenus ceMsiH paCTeHUM K
pacCceeHHIO»

69 1 Bu >

Il KaK cucTeMa IOy JIALUN.
70 1 3aKOHOMEPHOCTH MOBEICHUS U MUTPALIMI1 dKUBOTHBIX.
Tema «Ikosorust coo0ecTB. IKOJIOrHIecKue cucrembn (12 u)

71 1 Co00I11eCTBO OPraHM3MOB — OHOIICHO3

72 1 OKkocucremMa Kak OTKPBITas CHCTEMA

73 1 KpyroBopor BeiecTs 1 NOTOK 3HEPTUH B
9KOCUCTEME.

74 1 OCHOBHBIE NOKA3aTENN IKOCHCTEMBI.

75 1 DKOJIOTHIECKHE ITHPAMUTBI

76 1 V3meHeHus cooOIecTB— CyKIIECCUH

77 1 [IpuponnbIe 5KOCUCTEMBI. DKOCHCTEMEBI 03€p U PEeK. DKOCHCTEMBI

MOPEMN U OKEaHOB.

78 1 [Ipupoanbie 3KOCHCTEMBL. DKOCUCTEMBI TYH/IP,
JIECOB, CTEMEN, MyCThIHb. JKCKYPCHA « IKCKYpPCHUS B
TUIUYHBIN OuoreoneHo3 (B 1yopaBy, Oepes3Hsik,
€JIbHUK, Ha CYXOJOJIbHBIN WM TOMMEHHBIN JIYT,
03epo, 60JI0TO)»
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79 1 AHTPOIIOreHHBIE SKOCHCTEMBI.
IKCKypcHs «IKCKYPCHs
B arpOSKOCUCTEMY (Ha I10JIC UJIU B TCIIJIMYHOC XOB}IﬁCTBO)»
80 1 Vp6oskocucremsl. TB Ipakruyeckas padora Ne 4
«M3ydeHue u onrcanue ypoodIKOCHCTEMBIY.
81 1 3aKOHOMEPHOCTH (POPMHUPOBAHHUSI OCHOBHBIX
B3aMMOJIEH CTBUI OPTaHU3MOB B
IKOCUCTEMAX. DKOMOHUTOPHHT.
Tb JlaboparopHas padora Ne 12
«M3ydeHne pa3HOOOpa3us MEIKHX
TTOYBCHHBIX YWICHUCTOHOI'UX B PA3HBIX 9KOCUCTEMAX»
82 1 Kontposbnasi pa6oTa 1o remMam:
«2KO0J0rus BUJOB U MOMYJIALUN. DKOIOrus
COO0OIIIECTB. DKOJIOTHYECKHE CUCTEMBDY
Tema «buocdepa — rnodanbHas 3kocucrema» (6 4)
83 1 Buocdepa — obmierianerapHas 000104Ka 3eMiu
84 1 Yyenue B.W. Bepuazackoro o ouocdepe.
85 1 3aKOHOMEPHOCTH CYIIECTBOBaHUS OHochephl
86 1 KpyroBopoTsb! BelecTB 1 OMOreOXMMHUYECKHUE [IUKIIbI
87 1 3oHanbHOCTH Orocheprl. OCHOBHBIE OMOMBI
CYIIH:
88 1 YcroitunBocTs OGrochepsl
Tema «HesioBeKk U OKpYy:Kawouas cpeaa» (6 1)
89 1 OKOJIOTHYECKNE KPU3UCHI U X TPUIHHEIL.
920 1 Bozneiicteue yenoBeka
Ha 6uocdepy.
91 1 AHTpPOIIOreHHOE BO3/ICHCTBHE
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denepanbHas paboyas nporpamma | buosorus. 10-11 kiaccel (yriyOnEéHHBINH YPOBEHB)

Ha PACTUTENIbHBIN U )KUBOTHBIM MHUP.

92 OxpaHa IpUPOJIBL.
93 OCHOBHBIC MPUHLUITEI YCTOIYMBOTO Pa3BUTHS YEIOBEUECTBA M
TIPUPOJIBIL.
94 PanronansHoO€ MpUpoa0NOIb30BaHUE U
COXpaHCHUC OHOJIOTHYECKOr O pa3Hoo6pa3Hﬂ
3emun.
95 KonrpoabHast padora mo temam. «brnocpepa — rimodanbHas
sKocucTeMa. YenoBeK M OKpYKaroLIas Cpesiay.
96 [ToBTOpenue o teme: «MHKPOIBOIIONHMS U €€ PE3yabTATHIY.
97 IloBTOpenue no Teme: Makpo3BoOIOLUSA U €€ PE3YIbTaThI).
98 [oBropenue no Teme: [IpoucxokneHHe W Pa3BUTHE KU3HH Ha
3emiiey.
99 IoBTopenne mo Teme: «[lpoucxoxkneHue denoBeka —
AHTPOIIOTEHE3Y.
101 [NoBTOpeHue o Teme: «DKOJIOTHS — HAyKa O B3aHMOOTHOIICHHAX
OpraHU3MOB»
100 IToBTOpenue no Teme: «OpraHu3Msbl U cpeia OOMTaHMSD
102 ToBTopenue no teme: «bruochepa — rnodabHas IKOCHCTEMA
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