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®denepanbHas paboyass mporpamma 1o Yy4yeOHOMy mipeamery «buonorus»
(yrnyOnéuublii ypoBeHb) (mpeamerHas oOnacTh «ECTeCTBEHHO-HAay4YHBIE MPEIAMETHD)
(mamee COOTBETCTBEHHO - TMporpaMMa TI0 OHOJIOTHH, OWOJIOTHS) BKIIIOYAET
MOSICHUTEIbHYIO 3aIUCKY, COJIep:KaHne 00ydeHHUs, MIIaHUPyEeMble PE3yJIbTaThl OCBOCHUS
MPOTrpaMMBbI 110 OUOJIOTHUH.

[TosicuutenpHas 3amucka OTpaXkaeT OOIIUE e U 3aJauyd W3Y4YeHHUS] OMOJIOTHH,
XapaKTePUCTHKY TCUXOJOTMUECKUX TPEANOChUIOK K €€ H3Y4eHHI0 O0ydaroIuMucs,
MECTO B CTPYKType y4eOHOro IUlaHa, a TakKe MOJIXOJbl K OTOOpY COJep KaHHs, K
OTPENEICHUIO  IUIAHUPYEMBIX  PE3YJbTaTOB M K  CTPYKType  TEMaTUYECKOTO
TUTAaHUPOBAHUS.

Conepxanue OOydeHMsI pacKpbIBAae€T COJEpKaTeIbHbIE JIMHUHM, KOTOPbIE
npeajiaratoTcs NIt 00s13aTeIbHOT0 M3YYEHHUS! B Ka)XJIOM KJacce Ha YpOBHE CPEIHEro
o611ero oopa3oBaHus.

[Imanupyemble pe3ynbTaThl OCBOCHHUS MPOrPaMMBI 1O OWOJIOTUH BKIIOYAIOT
JUYHOCTHBIE, METampeIMEeTHbIe pPE3yJabTaThl 3a BECh MEpPHOJ OOyYeHHUS Ha YPOBHE
cpeaHero oOmiero oOpa3oBaHus, a TAaKXKe MPEIMETHBIE JOCTHXKEHUSI 00ydaromerocs 3a
KQK/JIbI 101 00yUYeHUSI.

HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo 6MOJOTHM HA YPOBHE CpeAHero oOiero oopa3zoBanus paspadboTaHa
Ha ocHoBe DepepanbHOro 3akoHa ot 29.12.2012 Ne 273-®3 «O06 o6pa3oBaHUM B
Poccuiickoit denepanuny, ®I'OC COO, Konuenuuu npenojaBanus yaeOHOTO IpeMeTa
«buonorus» U OCHOBHBIX MOJIOXKEHUM (peiepanbHOil pabouel mporpaMmMbl BOCTIUTAHUS.

VYyeOnbiii penmer «buosnorus» yrinyonéaHoro ypoBHs uzyuenus (10-11 kmaccer)
ABJIAETCS OAHUM M3 KOMIIOHEHTOB MpeAMETHOW o0nactu «EcTecTBEeHHO-HayuYHbIE
npeametb». CornacHo nonoxeHussM GI'OC COO npoduibHbie ydeOHBIC MPEIMETHI,
u3yJaembie Ha yriIyOiIEHHOM YPOBHE, SIBIISIOTCS criocoOoM auddepeHimaniu 00yueHus
Ha ypOBHE CpeaHero oOiiero oOpa3oBaHusl U MPU3BaHBI 00ECTICUUTh MPEEMCTBEHHOCTh
MEXIy OCHOBHBIM OOIIMM, CPETHUM OOIIMM, CPETHUM MPO(PECCHOHATBHBIM U BBICIITUM
obOpaszoBanneM. B To ke Bpemsi KaXKIblii U3 3TUX y4EOHBIX MPEIMETOB JOJKEH OBITh
OPUEHTHUPOBAH Ha TPUOPUTETHOE pEIICHHE OO0pa30BATENbHBIX, BOCIUTATEIBHBIX U
pa3BUBAIOIIMX  337a4, CBA3aHHbIX C  nOpodopHeHTalue  oOyyarolmuxcs |
CTUMYJIMPOBAHUEM HMHTEpeca K KOHKPETHON 00JIacTh HAyYHOTO 3HAHUS, CBS3aHHOTO C
OuoJsioruei, MeTUIIMHON, SKOJIOTHEH, TICUXO0JIOTHEHN, CHOPTOM UJTM BOCHHBIM JIEJIOM.

[Iporpamma 1o Ouojoruu MaéT MPEACTABICHUE O IEJIM MU 3ajadax HU3y4deHUs
yuyeOHoro npeamera «buosnorus» Ha yriyOJI€HHOM YpPOBHE, ONpeNeiseT 00s13aTeIbHOe
(MHBapHaHTHOE) NPEIMETHOE COJepKaHUE, €ro CTPYKTYpUpOBaHUE IO pasziesiaM u
TEMaM, pAaCIpEeleNeHHe IO KJaccaM, PEKOMEHAYET IOCIEI0BATEIbHOCTh H3yYEHHUS
y4e0HOTO MaTepHuaia ¢ yuéToM MEXIPEIMETHBIX M BHYTPUIIPEAMETHBIX CBS3EH, JIOTUKU



y4ueOHOTO Ipoliecca, BO3PACTHBIX OCOOEHHOCTeW oOydarommxcs. B mporpamme 1o
OWOJIOTHY peaTM30BaH MPUHITUI TPEEMCTBEHHOCTH C M3YYCHHEM OMOJIOTUU HAa YPOBHE
OCHOBHOI0 0011iero o0pazoBanusi, OJarogaps 4emy MpoCMaTPUBAETCS HAIPABIECHHOCTb
Ha TMOCIEAYyIOUIee pa3BUTUE OUOJOTUYECKUX 3HAHUM, OpPUEHTUPOBAHHBIX HA
(bopMHpPOBaHUE E€CTECTBEHHO-HAYYHOTO MHPOBO33PEHUS, IKOJOTHUECKOTO MBINIJICHUS,
MIPEICTABJIICHUA O 30OPOBOM 00pa3e KU3HH, HA BOCIUTAHUE OEPEKHOTO OTHOIICHHS K
OKpYXalome TPUPOMHON cpere. B mporpamme mo OHONOTMHM TakKe IMOKAa3aHBI
BO3MOXHOCTH yueOHoro npeameta «buonorus» B peanuzanuu tpedoBanuii ®I'OC COO
K IUJIAHUPYEMbIM JIMYHOCTHBIM, METANpEeIMETHBIM U TPEIMETHBIM pE3yJbTaTam
oOydeHus 1 B (GOPMUPOBAHUM OCHOBHBIX BHJIOB yU€OHOITO3HABATEIILHON NESITEIIbHOCTU
oOy4Jaronuxcsi Mo OCBOEHHUIO COJIEpkKaHUSI OMOJIOTHYECKOTO OOpa3oBaHMsI Ha YPOBHE
cpeaHero oo1ero oopa3oBaHus.

VYyeOuniii mpeamer «buonorus» Ha ypoBHE CpeaHEero oO0miero oOpa3oBaHUS
3aBeplIaeT OMOJIOrHYecKoe 0O0pa3oBaHUE B IIKOJIE U OPUEHTHUPOBAH HAa pacCUIMpPEHUE U
yriiyojieHue 3HaHUW OOYyYaroIIMXCs O >KMBOM NPUPOJE, OCHOBAX MOJICKYJISIPHON U
KJIETOYHOU OWOJOTUM, IMOPHUOJOTHMM W OHOJOTHHM Pa3BUTHUSA, TCHETHUKH, CEJICKIIHH,
OMOTEXHOJIOTHH, BOJIOIMOHHOTO YUCHUS U SKOJIOTHH.

N3yuenne yuyeObHOro mnpenmera «buosorus» Ha  yrayOJIeHHOM — ypOBHE
OpPUEHTUPOBAHO Ha TMOJTOTOBKY OOyYalomMXCS K TOCJIEAYIOMIEMY TMOJIYyUYEeHUIO
Ounonornyeckoro oOpa3oBaHMs B By3aX M OpPTaHU3AIUSAX CPEAHETo MpodhecCuOHATBLHOTO
oOpazoBanusi. OCHOBY €r0 COJEP)KaHMsI COCTABISIET CUCTeMa OMOJIOTUYECKUX 3HAHUH,
MOJIYYCHHBIX TMPU HU3YYCHUH OOYYAIOIIMMHUCS COOTBETCTBYIOIIMX CHUCTEMATHYECKUX
pasjiesioB OMOJIOTHH HAa YPOBHE OCHOBHOIO 00Iero oopasoBanus, B 10-11 kmaccax 3Tu
3HAHMS TOY4YaloT pa3BuTue. Tak, paciupeHsl U yriayOaeHbl OMOJIOrMYEeCKUEe 3HAHUS O
pacTeHUusX, SKMUBOTHBIX, TIpubax, OakTepusx, OpraHU3ME YeJIOBEKa, OOIIMX
3aKOHOMEPHOCTSX JKU3HM, JIOTIOJTHUTEIBHO BKJIIOYEHBI OHOJIOTMYECKUE CBEIACHUS
MPUKJIAJIHOTO ¥ TTIOMCKOBOTO XapaKTepa, KOTOPhIE MOKHO MCIOJIb30BAaTh KAK OPUEHTUPBI
JUTSL TIOCTIeAYIOIIEero BeiOopa npodeccun. Bo3amoxkHa Takke HHTErparus 0MoI0rnuecKux
3HAHWH ¢ COOTBETCTBYIOIIMMH 3HAHUSIMH, TTOJTYYCHHBIMHA 00YYarONTUMUCS TIPH U3YICHUN
(bu3uKY, XUMUH, reorpaduu 1 MaTEMaTUKHU.

Crpyktypa mnporpamMmbl MO OHOJOTHM OTpa)kaeT CHUCTEMHO-YPOBHEBBIH U
HBOJTFOITMOHHBIN MOAXOABI K U3yueHnto Ouonoruu. CorjlacHO UM, U3y4atoTCsl CBOMCTBA U
3aKOHOMEPHOCTH, XapaKTEPHBbIE JUIsl KUBBIX CHUCTEM PA3HOTO YPOBHS OpTaHMU3AIUH,
HBOJTIOIIMU OPTAaHUYECKOTO MHUpa Ha 3eMJle, COXpaHEHUsI OMOJIOTUYECKOTO pa3sHOOOpa3us
ranetsl. Tak, B 10 ki1acce n3y4aroTcsi OCHOBBI MOJIEKYJIIPHOW U KJIETOYHON OMOJIOTHH,
AMOPHOJIOTUN W OWOJOTUU Pa3BUTHUS, TEHETUKH U CEICKIMH, OMOTEXHOJOTUU W
CUHTETUYECKON OWOJIOTHH, aKTyaTH3UPYIOTCS 3HAHHWS OOyYaroImmxcs 1Mo OOTaHWKE,
300JI0TMH, aHATOMHH, PU3noIoruu 4enoseka. B 11 kiacce m3yyaroTcs 3BOJIOLIMOHHOE
y4eHHEe, OCHOBBI SKOJIOTUHU U yueHue o ouocgepe.

VYyeoOnsiii penmMet «buonorusy npusBaHa 00ecneduTb OCBOCHUE 00YUYarOIIUMHUCS
OMOJIOTUYECKUX TEOPUHN U 3aKOHOB, UJIEH, MPUHIIUIIOB U MPaBUJ, JEKAIIUX B OCHOBE



COBPEMEHHOM €CTECTBEHHO-HAYYHOUN KapTUHBI MUPA, 3HAHUHN O CTPOCHUH, MHOTO0Opa3uu
U OCOOGHHOCTSIX KIJIETKH, OpraHu3Ma, IMOMyJAlNH, OWOIEHO03a, JIKOCUCTEMBI, O
BBIJIAIONIMXCSI HAYUYHBIX JIOCTUKEHUSX, COBPEMEHHBIX HCCJICJIOBAHMSIX B OHOJIOTHH,
MPUKJIAAHBIX aCTIEKTaX OMOJOTUYECKUX 3HAHUU. 115 pa3BUTHS U MO ACpKAHUS MHTEpeca
oOyyaronuxcsi K OHOJIOTUM HApSALy CO 3HAUYUTEITBHBIM OOBEMOM TEOPETUUYECKOTO
MaTepuaia B COJACpPXKAHUU MPOrpaMMbl MO OMOJOTUM MPEAYCMOTPEHO 3HAKOMCTBO C
UCTOpUEH CTAHOBIICHHUS M Pa3BUTHUS TOW WJIM HHOM 00JacTH OMOJIOTMH, BKJIAIOM
OTEUECTBEHHBIX U 3apyOCKHBIX YUEHBIX B pEIICHUE BaKHEUIIUX OMOJOTUYECKUX U
HKOJIOTHYECKUX MPOOIIEM.

[ens u3ydenust ydebHoro mnpeamera «buosorus» Ha yriyOnEHHOM YpOBHE -
OBJIaJICHHE OOYYAIOMIMMUCS 3HAHUSIMU O CTPYKTYpPHO-(YHKIIMOHAJIBLHOW OpraHU3aliu
JKUBBIX CHUCTEM Pa3HOr0 paHra U MpUOOpETeHHE YMEHUMN HUCIIOIb30BaTh 3TH 3HAHUS B
dbopMupOBaHUM MHTEpECA K ONpeAeIEHHON 001acTH TPOPECCUOHATIBHON IESITEILHOCTH,
CBA3aHHON C OWoJorven, Wiau K BBHIOOPY Y4E€OHOro 3aBeleHUs Uil TPOJOJIKEHUS
OHOJOrNYECKOro 00pa3oBaHusl.

JlocTrkeHne Lenu u3ydeHusl yueOHoro npeameta «buonorus» Ha yriryO0i€HHOM
YPOBHE 00€CIEUNBAETCS PEIICHUEM CIEAYIOIINX 33]1ay:

OCBOCHHE OOYYaAIOMIMMUCS CHCTEMbl OHMOJIOTMUYECKUX 3HAHUN: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPUSIX, KOHIEMIUAX, THUIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSAX U
npaBuiax, COCTaBISIOIIMX COBPEMEHHYIO €CTECTBEHHO -HAYyYHYH0 KapTHHY MHpPA; O
CTPOEHUU, MHOT0OOpa3uu U OCOOEHHOCTAX OMOJIOTUYECKUX CUCTEM (KIIETKA, OpPraHU3M,
MOMYJISIIUS, BU, OUOTeo1eH03, Onocdepa); 0 BBIJAIOIIMXCS OTKPBITUSIX U COBPEMEHHBIX
HCCIICIOBAHUSIX B OMOJIOTHH;

O3HAKOMJICHHE OOyYaromMxcsi C METOJaMU TIO3HAHWUSI JKUBOM TMPUPOJIBI:
UCCJIEIOBATEILCKUMHU METOJaMi OMOJIOTUYECKUX HAayK (MOJICKYJISAPHON M KJIETOYHOU
Ouonoruu, YMOPUOTIOTUN U OUOJIOTHUHU Pa3BUTHSI, TCHETUKH U CEJIEKIIUU, OMOTEXHOJIOTHU
Y CUHTETUYECKON OMOJIOTHH, MAIEOHTOJIIOTUH, SKOJIOTHH ); METOJIJaMU CaAMOCTOSITEIbHOTO
MIPOBEICHUS] OMOJOTUYECKUX MCCIEAOBaHMM B JabopaTopuu U B Ipupoje (HabmoneHue,
U3MEPEHUE, IKCIEPUMEHT, MOACIUPOBAHUE);

OBJIaJICHHE 00YJAIONTUMUCS YMEHUSIMU: CaMOCTOSATEIILHO HAXOAUTh,
aHANMM3UPOBaTh M UCIIOJIB30BAaTh OWMOJIOTHYECKYIO HWH(OpPMAIUIO; TOJH30BATHCA
OMOJIOTMYECKON TEPMHHOJOTHMEH W CHMBOJHMKOM; yCTaHaBIMBAaTh CBS3b MEXIY
pa3BUTHEM OUOJIOTHH M COLMATBLHO-DPKOHOMHYECKIUMH M SKOJIOTUUYECKUMH TPOOIeMaMu
YEJIOBEYECTBA; OILICHUBATH IIOCJIEJICTBUSL CBOEM JAESATEIBHOCTH [0 OTHOIICHUIO K
OKpY>Karollel MPUPOAHON cpelie, COOCTBEHHOMY 3J0POBBIO M 37J0POBBI0 OKPYKAIOIIUX
aoned; oOOCHOBBIBaTH M cOONMIOAATh Mepbl  MNPO(UIAKTUKY  MHQEKIIMOHHBIX
3a0o0JieBaHUM, TIpaBWJia TIOBEJICHMS B TIPUPOJIe W obOecredeHus Oe30MacHOCTH
COOCTBEHHOM JKU3HEACSATENIBHOCTH B YPE3BbIUAMHBIX CHUTyallUsIX TMPUPOJHOTO U
TEXHOTEHHOTO XapakTepa; XapaKTepU30BaTh COBPEMEHHbIE HAyYHbIE OTKpPBITUS B
00J1acTH OMOJIOTHH;

pa3BUTHE y OOYYaIOIIMXCA HMHTEIUVIEKTYyaJIbHBIX M TBOPUYECKHX CIIOCOOHOCTEH B
MPOIIECCE 3HAKOMCTBA C BBLAAIOIIUMUCS OTKPBITUSIMA U COBPEMEHHBIMU



UCCJEIOBAHUSIMU B  OMOJIOTHMH, pEIIaeMbIMU €10 Tpo0JjeMaMu, METOJI0JIOTHeH
OMOJIOTUYECKOTO HCCIE0OBaHMUS, IPOBEICHUS JKCIEPUMEHTAIBHBIX HWCCIICI0OBAHUMN,
permeHusi OWOJIOTHYECKUX 3aJad, MOJCIUPOBAHMS OWOJIOTHYECKUX OOBEKTOB H
MIPOIIECCOB;

BOCITUTAHNE y 00yUYaIOINUXCS IIEHHOCTHOTO OTHOIICHUS K )KUBOH IIPUPO/IE B 1IETIOM
U K OTHeHbHBIM €€ OO0BeKTaM U SBICHUSAM; (HOPMHUPOBAHHUE HKOJIOTHICCKOM,
TEHETUYECKON TPaMOTHOCTH, OOINEH KyJIbTyphl TMOBEACHUS B TPHUPOAC; WHTETPAINH
€CTECTBEHHO-HAYYHBIX 3HAHU;

npuoOpeTeHue 00y4YaroIIMMUCS KOMITETEHTHOCTH B palMoHaIbHOM
IPUPOOIOIB30BaHUN (COOJIIOICHUE TMPaBUJI TIOBEACHHUS B TPUPOJE, OXpPaHbl BHUJIOB,
IKOCUCTEM, Orochephl), COXpaHEHUH COOCTBEHHOTO 37J0POBBS U 3/I0POBbsI OKPYKAIOITUX
monie (coOmoaeHuss Mep npodrrakTuku 3a0ojieBaHMi, oOecrieueHre 0e30MacHOCTH
KU3ZHENICATEIbHOCTH B YPE3BBIYAMHBIX CUTYaIUSAX MPUPOJHOTO M TEXHOTEHHOTO
XapakTepa) Ha OCHOBE WCMOJb30BAaHUS OWOJOTMYECKUX 3HAHUW W YMEHUH B
MMOBCEIHEBHOM YKU3HH;

CO3JaHHE YCIOBUM JUIsl OCO3HAHHOTO BBhIOOpa OOYYarOIIMMUCS WHAUBUIYATbHON
o0pazoBarenbHOI TPaeKTOPHH, CIOCOOCTBYIOLIEH MOCJIETYIOLIEMY
poecCHOHATEHOMY  CaMOOTIPEICIICHHIO, B COOTBETCTBHUHM C WHIWBHIYATbHBIMH
WHTEpPECaMH M MOTPEOHOCTSIMH PETHOHA.

OO111e€ YMCII0 YacOB, PEKOMEHIOBAHHBIX JIJISI U3yUYEeHHsI OMOJIOTHH HA YTITyOJIeHHOM
ypoBHE, - 204 gaca: B 10 kimacce - 102 gaca (3 yaca B Hezento), B 11 kiacce - 102 gaca (3
yaca B HEJIEIIIO).

OT6op opraHu3anMoOHHBIX (OPM, METOJOB U CPEACTB OOydYeHHsS OHOJIOTHU
OCYIIECTBIISIETCS C Yy4€TOM cCHenupuKh €ro COJASpKaHWs W HalpaBIICHHOCTH Ha
MPOJOJDKEHNE  OMOJIOTHYECKOro  00pa3oBaHHMs B OpPraHM3alMsiX  CPEIHEro
po¢eCCUOHATIBHOTO U BBICIIIETO 00pa30BaHUs.

OO0s3aTenTbHBIM  YCIIOBHEM TIpH OOy4YCHUM OWOJIOTHH Ha YTIyOJEHHOM YpOBHE
SBIIICTCSI TIPOBEJCHUE JIA0OPATOPHBIX M TpakTHYeckux paboT. Takke ydacTwe
00ydJaronmuxcsi B BBIMOJHEHUU TPOSKTHBIX M YYEOHO -HCCIIEIOBATEIBLCKHX pPadoT,
TEMaTHKa KOTOPBIX ONPEIEIACTCS YYUTEIEM Ha OCHOBE HMEIONIUXCS MAaTepHAIbHO -
TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBUH.



COJIEP) KAHUE OBYUYEHUS"

10 KUIACC

Tema 1. buoJsiorusi kKak Hayka

CoBpeMeHHass Owoyiorwsi - KOMIUIGKCHas Hayka. KpaTkas ucropus pa3BUTHS
Oouonornu. buonorndyeckne HayKd W M3ydaemble UMHU MpoOiemMbl. DyHIaMEHTAIbHBIC,
MIPUKJIA/IHBIC U TIOMCKOBBIE HAYUHbIE UCCIICIOBAHKS B OMOJIOTHUHU.

3HadyeHne Ouosormu B (POPMUPOBAHWUU COBPEMEHHOW E€CTECTBEHHO -HAyYHOUH
kaptuHsl wmupa. llpodeccun, cBsizaHHble C Ouonorueil. 3HaueHue OWOJIOTUU B
MPaAKTUYECKON JeATebHOCTU YEJIOBEKa: MEJIMIIMHE, CEIbCKOM XO03SIMCTBE,
MIPOMBIIUIEHHOCTH, OXPAaHE NPHUPOBI.

JleMoHCTpanuu

[Toptpetsi: Apuctotens, Teodpacrt, K. Jlunneit, XK.b. Jlamapk, Y. Hapsun, V.
I'apsen, I'. Mennens, B.1. Bepuanckuu, M.I1. [1aBnos, 1.1. Meunukos, H.I1. BaBumos,
H.B. Tumodees-Pecosckuit, JIxx. Yorcon, @. Kpuk, JI.K. benses.

Tabmuubr u cxembl: «CBA3bp OWOJNOTHMM C JAPYTUMH Haykamm», «Cucrema
OMOJIOTUYECKUX HAYK).

Tema 2. JKuBble cucTeMbl M UX H3yYeHHUE

XKuBble cuctembl Kak mpeaMeT ulydeHus Ouosoruu. CBOMCTBA KUBBIX CHUCTEM:
€IMHCTBO XMMHMYECKOIO COCTaBa, IHUCKPETHOCTh U LEJIOCTHOCTb, CJIOXKHOCTH U
YIIOPSIOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CAMOOPTraHU3alys, CAMOBOCIIPOU3BEACHNUE,
pa3apaxuMoCTh, U3MEHUYUBOCTD, POCT U Pa3BUTHE.

YpOBHU OpraHu3aldM KUBBIX CHUCTEM: MOJEKYJSIPHBIN, KJIETOUHbIM, TKAHEBBIM,
OpTraHU3MEHHBINM, TMOMYJISIIIUOHHO-BUIOBOM, ASKOCHUCTEMHBIN (OHMOTeOIEHOTUYECKUI),
ouocdepnsbiit. IIpoiecchl, MPOUCXOasIIUEe B KUBbIX cucTeMax. OCHOBHbBIE TPU3HAKU
xuBoro. XKusup kak (opma cymiecTBoBaHHUs MaTepuu. Hayku, u3ydaroniue >KHUBBIC
CHUCTEMBI Ha Pa3HbIX YPOBHSX OpTraHU3AIMH.

N3yuenune >xuBbIX cucteM. MeToasl Ouosiorndeckoi Hayku. HaGmtonenue,
W3MEpPEHUE, DKCIEPUMEHT, CUCTeMaTh3alus, MeraaHanui. lloHsaTtue o 3aBUCMMOU U
He3aBuCcUMOM nepeMeHHou. [lmanupoBanme skcniepumenta. [locTaHOBKa M IpoBEpKa
runore3. HyneBas rumore3a. Ilonstue BBIOOpPKHM U €€ MOCTOBEpHOCTh. Pazbpoc B
Ounonornyeckux MaHHbIX. OIeHKa JOCTOBEPHOCTH TOJYYCHHBIX PE3yNbTaToB. [IpranHb
HCKa)XECHUS PE3yJIbTATOB KCEPUMEHTA. [IOHATHE CTATUCTUUECKOTO TECTA.

JleMoHCTpanuu

Tabmuiel u cxembl: «OCHOBHBIE MPU3HAKHU KU3HWY», «BHOJIOrMYECKUe CUCTEMBDY,
«CBONCTBa XMBOW MaTepum», «YPOBHH OPTraHU3ALMU XKUBOU OpUPOIbD», «CTpoeHue
KUBOTHOM KJIETKW», «TKaHU KUBOTHBIX», «CHCTEMBI OpPraHOB YEJIOBEYECKOTO
opranuzMay, «buoreorneHos3», «buocdepa», «MeToabl U3yUeHHUsI )KUBON TTPUPOJIBI.

! Conep:xanue nporpamMmel, BhIIeIeHHOE KypCli60M, He BXOAUT B TIPOBEPKY rocyAapcTBeHHoii nToroBoii arrecramun (IHA).



ObopynoBanue: naabopaTOpHOE OOOpPYMOBAHHWE ISl MPOBEACHUS HAOIIOICHUH,

U3MEPEHNN, IKCIIEPUMEHTOB.
[IpakTnueckas pabora
«HMcnonp30BaHue pa3InYHbIX METOAOB IIPU U3YYECHUU JKUBBIX CUCTEM.

Tema 3. buosiorusi KieTku

Knerka - cTpykTypHO-QYHKIMOHAIbHAS €IUWHUIA >KUBOTO. VcTopus OTKpBITHS
kietku. Pabotel P. I'yka, A. JleBenryka. Kiierounas teopus (T. [lIBann, M. lIneiinen, P.
BupxoB). OCHOBHBIE TTOJIOKEHUSI COBPEMEHHOU KJIIETOYHOW TEOPHUHU.

MeToabl MOJIEKYJISIPHOM M KJIETOYHOM OMOJIOTMH: MUKPOCKOIUS, XpoMaTorpadus,
anekTpodopes, MeTo[ MEYEHBIX aToOMOB, Au(depeHIuanbHOe HeHTpUudyrupoBanue,
KyJIbTUBUPOBAaHUE KIIETOK. HM3yuenue @DuUKCUPOBAHHBIX  KIemOK. DJIEKTPOHHAs
MuKpockonusa. Koughoxanvnas muxpockonus. Bumanvnoe (npuoicusznennoe) uzyuenue
KJIemoxK.

JleMoHcTpanuu

[Toptpetsr: P. I'yk, A. JleBenryk, T. [lIBann, M. IlIneinen, P. Bupxos, K.M. bap.
Tabmuupl 1 cxeMbl: «CBETOBOM MUKPOCKOI», « DIEKTPOHHBIM MUKPOCKOID, «cTopus
Pa3BUTHSI METOJIOB MUKPOCKOIIMM.

OOopyoBaHHe:  CBETOBOW MHKPOCKOIL, MUKPOIIPENapaThl paCTUTEIbHBIX,
KUBOTHBIX U OAKTEPUAIBHBIX KIETOK.

[IpakTryeckas pabora

«3yyeHrne MeETOJIOB KJIETOUHOM Ouosioruu (xpomarorpadus, siaekTpodopes,
muddepenunansHoe neHTpudyruposanue, [ILP)».

Tema 4. XuMu4yeckasi Opranu3anus KJICTKH

XHUMHYECKHM COCTaB KIETKH. Makpo-, MUKPO- U YJIbTPAMUKPOIJIEMEHThL. Boa u eé
pOJNb KAk pacTBOPUTENSA, pEAareHTa, ydacTHE B CTPYKTYPUPOBAHMM  KIJIETKH,
TEIJIOpErysiuud. MuHepalbHblEe BElIeCTBa KIETKH, MX Ouoyioruyeckas poJsib. Poub
KaTHOHOB M aHUOHOB B KJIETKE.

Oprannueckne  BEIIECTBA  KIETKH. buonornueckne mnoiumepnl.  benkwu.
AMHWHOKHUCIIOTHBIN cocTaB OenkoB. CTpyKTyphl OenkoBoM Mosekysbl. IlepBuunas
CTPYKTypa OeJiKka, menTuaHas CBI3b. BropuuHas, TpeTuyHas, YeTBEPTUUHAS CTPYKTYPHI.
Henartypanusa. CoiictBa OenkoB. Knaccudukarust 0enkoB. buosnorundeckue (yHKIUU
0enkoB. IIpuoHul.

YrneBoael. MoHOcaxapuapl, AUCaxapuabl, OJUIOCAXapUIbl W TOJUCAXAPUIBI.
OO6muit maH cTpoeHus: U (U3UKO-XUMHUYECKHE CBOMCTBA YIJIEBOAOB. buosjoruueckue
(GYHKIIUM YTIIEBOIOB.

Jlumuael. TuapodunsHO-THAPOPOOHBIE cBOlicTBa. Kiaccudukanus TUMUAOB.
Tpurmunepunsl, Gochonunuabl, BOCKH, cTepouibl. bruonorndeckue GyHKIIUN JATHIOB.
OOmue cBoiicTBa OMONOTMYECKUX MEMOpaH - TEKy4ecTb, CIOCOOHOCTh K
CaMO3aMBbIKaHHIO, TTOJIYITPOHULIAEMOCTb.

HyxneunoBeie kucnotrel. JHK wu PHK. CrpoeHune HYKIEHMHOBBIX KHCIOT.
Hyxneorunpl. [Mpuniun kommiementapuoctu. [IpaBuno Yapradda. Crpykrypa JIHK -



JBOWHas crupalib. MecTtoHaxoxaenue u ouonorundyeckue ¢yukiuu JIHK. Buasr PHK.
Oynknuu PHK B knetke.

Crpoenue wmogekyinbsl AT®. Makpospruyeckue cBsi3u B Mosiekyne ATO.
buonornueckne ¢ynkunmun AT®. BocctaHoBineHHBIE MEPEHOCUHKH, UX (QPYHKIHHA B
Kietke. /JIpyeue wuykneozuompughocpamor (HT®). CexsenupoBanue JIHK. Memoowi
2EHOMUKU, MPAHCKPUNTOMUKU, NPOMEOMUKU.

CtpykrypHas Ouojorusi: OUOXMMHUYECKHE U OHO(U3MUECKHE UCCIEIOBAHUS
COCTaBa M MPOCTPAHCTBEHHOU CTPYKTYpHI OMomoliekyi. Moodenuposanue cmpykmypol u
@yukyull 6uomonekyn u ux Kommiexkcos. KomnviomepHwvili Ouzaiin u OpeaHUYecKull
CUHME3 OUOMOJIEKY]L U UX HENPUPOOHBIX AHAIO208.

JleMoHCcTpanuu

[Toptpetsl: JI. Iloaunr, x. YorcoHn, ®@. Kpuk, M. Yunkunc, P. ®panknun, .
Conrep, C. [Ipy3unep.

Junarpammel: «PacnipefeneHne XUMUYECKUX JJIEMEHTOB B HEKHBOW MPUPOIEL»,
«PacmipenienieHue XuMUYECKUX 2JIEMEHTOB B KUBOU MPUPOJICH.

TabauIBl U CXEMBI: «Ileprnonnueckas TadaUIa XUMUUECKUX JIEMEHTOBY,
«CtpoeHne MoOJEKynbl BOAbDY, «BemecrBa B coctaBe opranu3mMoB», «CTpoeHue
MOJIEKYJIbI  Oenka», «CTpyKTypbl O€nKoBOM MOJEKynbD», «CTpOEHHE MOJIEKYJ
yrIIeBoAoB», «CTpoeHue MOJeKys aunuaoBy», «HykinemHoBbie KuCIOTBD», «CTpoeHHe
Monekyiabl ATDy.

OO6opy/ioBaHKE: XUMUYECKAsI TIOCYa U 000PYI0BaHUE.

JlaGoparopHas pabora «OOHapyKeHHE OETKOB ¢ TOMOIINBI KauyeCTBEHHBIX
peakuii».

JlabopaTtopHas pabora «McciaenoBaHue HYKJIEMHOBBIX KHCJIOT, BBIJCICHHBIX W3
KJIETOK Pa3JIMYHbIX OPTaHU3MOB).

Tema 5. CTpoeHue U QyHKIIUN KJIETKH

Turmbl KIETOK: DYKapHOTUYECKASI U MPOKAPUOTHYECKASL. CrpykTypHO -
GbyHKIIMOHATBFHBIE 00pa30BaHUS KIICTKH.

CrpoeHre mpokapuoTHUYeCKOM KieTku. KierodHas creHka OakTepuii M apxem.
Oco0eHHOCTH CTPOCHMs TeTepOTPOdHON M aBTOTPOPHON MPOKAPUOTHUYECKUX KIIETOK.
MecTo 1 poJib POKAPUOT B OHOLIEHO3aX.

Crpoenrie W (YyHKUMOHUPOBAHHE SYKApUOTHUECKOW KieTku. llmazmarmueckas
MeMmOpana (masmasiemma). CTpykTypa Iula3MaTH4YecKod wmeMOpaHbl. TpaHCropT
BEILECTB 4Yepe3 IUIa3MaTUYecKyl0 MeMOpaHy: maccuBHbIA (auddy3us, obnery€éHHas
muddy3us), aKTUBHBIM  (MEPBUYHBIA W  BTOPUYHBIM  aKTUBHBIA  TPAHCIOPT).
[Tonynponuiiaemocte MeMOpanbl. PaboTa HaTpuii-KaqueBOro Hacoca. DHIOLUUTO3:
NUHOIMTO3, (aromuto3. Ik3ouuTo3. Kierounas crenka. CtpykTtypa U (QyHKIUU
KJIETOYHOW CTEHKU PAacTEeHUM, rpruOoB.

Huromnasma. I[uroszonb. Ilutockener. [[BukeHue wnurtomiasmMel. OpraHouabl
kiaeTkd. OnHomeMOpaHHBIE OpraHOWIbl KIETKU: sHAoIuiazmaruueckas cets (JIIC),
anmapat ['oJIb/KM, TU30COMBI, UX CTpoeHuE U GyHKIMU. B3auMocBsi3b



OJIHOMEMOpaHHBIX OpraHoujoB KjeTku. CTpoeHue TrpaHyJIsIpHOTO PETUKYIyMa.
Mexanusm nanpasnenus 6erkos 6 OIIC. CuHTE3 pacTBOpUMBIX OenkoB. CuHTE3
KJICTOYHBIX MeMOpaH. [mamkuii (arpaHymsipHBIA) 3HAOIIA3MATUYECKHA PETUKYIYM.
CekperopHast ¢yHkius anmapata [ombmxu. Moougukayua benkos 6 annapame
Tonvoorcu. Copmuposka benkos 6 annapame 1'onb0dxcu. TpaHCTIOPT BEHIECTB B KIIETKE.
Bakyomu pacturenbnbix knetok. Knerounsii cok. Typrop.

[ToryaBTOHOMHBIE OPraHOUABI KJIIETKH: MUTOXOHJIPUH, INTACTUBL. [Ipoucxoorcoenue
mumoxonoputi u nracmud. Cumbuoeenes (K.C. Mepeowckosckuii, JI. Mapeynuc). CtpoeHue
U (PyHKIIMM MUTOXOHIpHUI W mactuf. [lepBuuHbIe, BTOPUYHBIE U CII0XHBIE TUIACTHIBI
(OTOCUHTE3UPYIOUIUX 3YKapUOT. XJIOPOIJIACThI, XPOMOILIACTBI, JEHKOMIACTBI BBICHUINX
pacTEHUN.

HememOpanubsie opranounsl kjetkd CrpoeHne u  (QYHKIIMHM HeMEeMOpaHHBIX
OpraHouJIoB KJIEeTKU. Pubocomel. [Ipomescymounvie gpunamenmol. MukpohuiaMeHTHI.
Axmunoevie muxpoguramenmol. MplllIeUHbIE KIETKH. AKMUHOBblEe KOMNOHEHMbI
Hembluweunvlx kiemox. MuxkporpyOouku. Krnetounslii nentp. CTpoeHHE U JABUKEHUE
KIYTUKOB W pecHMYeK. MukpoTpyOouku unuroruiasmel. LleHTtpuons.  benxu,
accoyuuposanHvle ¢ MUKpoguiamenmamu u Mukpompyboukamu. Momophvie benxu.

Anpo. OOGosouka sipa, XpOMAaTHWH, KapuoIUla3Mma, SAPBIIIKH, X CTPOEHUE H
bynkunu. Snepusiii 0eaKoBbIil MaTpuKke. [[pocTpaHCTBEHHOE paCOI0KEHUE XPOMOCOM B
uHTep(asHOM sifpe. Jyxpomamun u cemepoxpomamun. belKku XpoMaTHHA - THCTOHBI.
Hunamuxa adepuoii 0bonr0uku 6 mumo3se. Aoepuulii mpancnopm.

Knerounble BkimoyeHus. CpaBHUTENbHAs XapaKTEpPUCTHKA KIETOK 3YKApHOT
(pacTUTenbHOM, )KUBOTHOM, TPUOHON).

JleMoHcTpanuu

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

Tabnuiel U cxeMbl: «CTPOCHUE FYKAPUOTUUECKON KIIeTKN», «CTpoeHne JKUBOTHOM
KIeTkn», «CTpoeHHe pacTUTENbHOU KIeTKW», «CTpOE€HHE MUTOXOHIAPUN», «SAapoy,
«CTpoeHue MpOKapUOTUYECKON KIIETKI.

OO0opyoBaHue:  CBETOBOM MUKPOCKOII, MUKPOIIPENapaThl paCTUTEIbHBIX,
KUBOTHBIX KJIETOK, MUKPOMpPENapaThl OaKTepUaIbHbIX KIETOK.

JlaboparopHas paboTa «M3ydueHue CTpoeHUs KJIETOK Pa3IuYHbIX OPTaHU3MOB).

[IpakTnyeckas pabora «/3ydeHne cBONCTB KJIETOYHOU MEMOpPAHBD».

JlaGoparopHas pabora «MccrmegoBanue mazMoid3a M JEIUIa3MoiM3a B
PACTUTEBHBIX KIETKAX).

[Ipaktuueckas pabora «V3ydeHune MABWMKEHUS IUTOILIA3Mbl B PACTUTEIBHBIX
KJIETKaxX.

Tema 6. O0MeH BellecTB U NpeBpallleHUE IHEPTUH B KJIETKE

AccuMuISILIMSL ¥ TUCCUMIUIALIMSA - JBE CTOPOHBI MeTabonu3Ma. Tumbl oOMeHa
BEIIECTB: aBTOTPOGHBIN 1 TeTepOTPO(DHBIN. YuacTue Kuciopoaa B OOMEHHBIX MPOLIECCax.
OHepretuueckoe obecrneueHue kieTku: mnpeBpamieHne AT® B oOMeHHBIX mpoleccax.
depMeHTaTUBHBIN XapaKTep peakiuii KJIETOYHOTO0 MeTaboIr3Ma.
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depMeHThl, UX CTpOEHHUE, CBoMcTBAa M MexaHu3M aeictBus. Kodepmentsl. Otauuus
(GbepMEeHTOB OT HEOPraHWYECKUX KaTaiu3aTopoB. benku - akTuBatopsl U O€NKH-
UHTUOUTOPHI. 3aBUCHMOCTh CKOPOCTH (DEPMEHTATUBHBIX pEAKIMi OT pa3InyHBIX
(haxkTopoB.

[lepBUYHBIM CHHTE3 OPTaHUYECKHUX BEIIECTB B KIeTKe. DOTOCUHTE3. AHOKCUCEHHbIUL
u okcueennwili pomocunmes y oakmepuu. Ceemocodbuparowue nuemMeHmol U NUSMeHmbl
peakyuonnoz2o yeumpa. Poilb XJjoporuiactoB B mpoiiecce ¢otocunte3a. CBeToBas u
TemHOBass (aspl.  Domoovixanue, C3-,_ C4- u_  CAM-tuner gomocunmesa.
[IponyktuBHOCTE (oTOCHHTE3a. BiusHMEe pa3nuyHbiX (AKTOPOB Ha CKOPOCThb
dboTocunTe3a. 3HaueHue POTOCUHTE3A.

XemocuHTe3. PaznooOpa3ue opraHu3MOB -X€MOCHHTETHUKOB: HUTPUDUIIUPYIOIINE
OakTepuu, Kele300aKTepuu, CcepoOAKTEpUH, BOJOPOJHBIE OaKTepuu. 3HAUCHHE
XEMOCHHTE3a.

AHa’poOHble opraHu3mbl. Buael Opoxenus. IlpogykTsl OpokeHHST U HX
WCITOJIb30BAHUE  YEIOBEKOM.  AHA’pOOHBIE  MHUKPOOPTaHM3MBI  KaK  OOBEKTHI
OMOTEXHOJOTUH U BO3OYAUTEIN OOJIC3HEH.

AdpOOHBIE OpraHW3MBbI. JTambl SHEpreTuyeckoro oomeHa. I[loaroTOBUTENBHBIM
aTan. I TMKon3 - GECKUCIOPOAHOE PACIICINIEHUE TIIFOKO3bI.

buosornueckoe OKHUCIEHWE, WIH KIETOYHOE JbIXaHue. Poiab MHUTOXOHIpUI B
nporeccax Ouonorudeckoro okucieHus. Lluknmdeckue peakmuu. OKHCIUTETHHOE
dbochopunupoBanue. IHepeus memoOpannoz2o epaduenma npomonos. Cumnmes ATD:
paboma npomonrnou ATD-cunmaszwvi. [IpenmyniecTBa a3poOHOTO MyTH OOMEHa BEIIECTB
nepes; aHadpoOHbIM. D (HEKTUBHOCTH IHEPTETUUECKOTO 0OMEHa.

JleMoHcTpanuu

[Toptpersl:  [Ix. ITpuctiu, K.A. Tumupszes, C. H. Bunorpaackuii,

B. A. Ourensrapar, [1. Murtuenn, I'.A. 3aBap3uH.

Tabmuiel m cxeMbl: «DOTOCHHTE3», «IDHEpPreTHdecKuidi odMeH», «bmocuHTe3
oenka», «Ctpoenue pepMeHTa», « XeMOCHHTE3Y.

OO6opy/ioBaHKe: CBETOBOM MUKPOCKOI, 000PYI0BaHUE ISl IPUTOTOBIICHUS
MOCTOSTHHBIX ¥ BPEMEHHBIX MUKPOTIPETIapaToB.

JlaGopaTtopHas pabora «M3yueHue KaTaIUTUYECKOW aKTUBHOCTH (EepMEHTOB (HA
IpUMEpPE aMHUJIa3bl UIIH KaTaaasbl)y.

JlaGopaTtopHas pabora «M3yueHune (pepMEHTAaTUBHOTO pACIICIIIICHUS TMEPOKCUIA
BOJIOPOJIa B PACTUTEIBHBIX U )KHBOTHBIX KIIETKAX).

JlabopaTopHas paborta «CpaBHEHHE MTPOIIECCOB (POTOCUHTE3A U XEMOCHHTE3a).

JlaGopaTtopHas pabora «CpaBHEHUE MPOIIECCOB OPOKECHUS U ILIXAHUS.

Tema 7. HaciiencreeHHasi ”H(popManus U peajin3anms e€é B KJIeTKe

Peakuuu wmartpuyHoro cuHresa. lIpuHIMI KOMIIEMEHTApHOCTH B pPEaKIUAX
MaTpUYHOro cuHTe3a. Peanuzanust HacineacTBeHHON uH(opMmanuu. ['eHeTHYecKuil Ko,
ero cBorcrtBa. TpaHckpunuusi - MmatpuuHbli cuHTe3 PHK. [IpuHuuMnel TpaHCKpUNIUU:
KOMIIJIEMEHTAPHOCTb, AHTUIAPAJUIEIIbHOCTD, ACUMMETPUYHOCT. Cospesanue
mampuunvix PHK 6 sykapuomuueckoti knemxe. Hexooupyrowue PHK.
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Tpancnsauust U e€ stanbl. Yuactue TpaHcnopTtHbix PHK B OuocunTese Oenka.
Ycnosus 6uocuntesa Oenka. Koguposanure aMuHOKUCIOT. Posb pubocom B GMocHHTE3E
Oeka.

Cogpemennvie npeocmagnenusi o cmpoeHuu eeHos. OpraHuzaius TreHoMa y
IPOKApUOT U IYKAPUOT. Perymsiius akTUBHOCTU T'€HOB Y MPOKapUOT. ['UmoTe3a onepoHa
(®. XKako0, XK. Mano). Monexkynapuble mexanuzmovl IKCnpeccuu 2eHos y aykapuom. Ponv
xpomamuna 6 pezyiayuu pabomsi 2eHod. Perynsius oOMEHHBIX MPOLECCOB B KIIETKE.
Kierounslit roMmeocTas.

Bupycel - HekiieTouHble (OPMBI KUM3HM M OOJMratHele mapasuThl. CTpoeHue
MPOCTBIX U CIIOXKHBIX BHUPYCOB, PETPOBUPYCOB, OakTepuodaroB. JKuszHeHHbIU YUK
HHK-cooepocawux supycos, PHK-cooepocawux supycos, bakmepuoghacos. Obpamuas
MPAHCKpUnYusl, pesepmasa, uHmezpasa.

BupycHbie 3aboseBaHus ueioBeka, >KMBOTHBIX, pactenuil. CIIN, COYI'O-19,
COIMAJIbHbIE U MEJIUIIMHCKUE MPOOJIEMBI.

buoungopmamuka: umwmeepayus u ananuz oOonvuwux maccusos («bI§"afayr)
CMPYKMYPHLIX Ouonocudeckux OanHvlx. Hanomexnonocuu 6 Ouonocuu u meouyune.
IIpoepammupyemvie pynxyuu d6enxos. Cnocobwvl 00CmasKu 1eKapcms.

JeMoHcTpanuu

[Toptpetsr: H.K. Konsuos, /.. IBanoBckuid.

Tabnuupel u cxembl; «buocuntes Oenka», «['eHeTHueckuit Koa», «BUPYCHI»,
«bakrepuodarm».

[Ipaktruyeckas pabora «Co3naHnne MOJEIH BUPYCay.

Tema 8. ’Kn3HeHHBIH MUK KJIETKH

Kinerounsrit nuki, ero nepuobl u peryisanus. Matepdasza u Mmutos. OcoOeHHOCTH
MpolleccoB, TMpoTekaroumx B uHTepdasze. [loAroroBka KIETKHM K JIEJICHUIO.
[IpecunteTnyeckuii (MOCTMUTOTUYECKUM), CHUHTETUYECKUH U TMOCTCUHTETUYECKUM
(IpeMUTOTUYECKHIT) TEPHUOJIbI UHTEP(DA3BI.

Marpuunbiii  cunres JHK - permmukanusa. [lpuHnuner permmkannun  JIHK:
KOMIIJIEMEHTAPHOCTh, MOJYKOHCEPBATUBHBIN CHUHTE3, aHTUIIAPAILICIBHOCTh. MexaHu3m
permukaiun  JIHK. Xpomocomel. Ctpoenune xpomocom. Temomepsl u Teimomepasa.
XpOMOCOMHBIM HaboOp KJIETKU - KapuoTUN. JIMIIOMIHBIM W ramjgouIHbIA HaOOpbI
xpomocoM. ['omosnioruunsie XpoMocoMbl. [10J10BbIE XPOMOCOMBI.

Henenue knetku - MuTo3. CTaguyu MUTO3a M MPOUCXOISIIIME B HUX NPOLIECCHI. THUIbI
MuTto3a. Kapnokunes u nUTokuHE3. bronornyeckoe 3Ha4eHHEe MUTO3a.

Perysiius MUTOTHYECKOTO HIUKJIA KJIETKHU. [IporpamMmMmupyemMast KjaeTouHasi THOeb -
arornTo3.

Knerounoe smpo, XpoMocombl, (yHKIIMOHAbHAS TE€HOMUKA. MexaHuzmol
npoaugepayuu, ouggepenyuposku, cmaperus u eubeau kiemox. «l{ugpposas knemxay -
ououngopmamuuecxkue mooenu HyHKYUOHUPOBAHUS KIeMKU.

JleMoHCcTpanuu

TaOauel 1 CXEMBI: «OKW3HEHHBIN MUK KIeTKW», «Muto3y», «CtpoeHue
xpomocomy, «Pemukanus [JHK.
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OO0opynoBaHME: CBETOBOM MHUKPOCKOI, MHKpomnpenapaTtsl: «MHUTO3 B KIE€TKax
KOPEIKA JTyKa».

JlaGopartopHas padota «l3yueHrne XxpoMoCcOM Ha TOTOBBIX MUKpPOIIpernapaTaxy.

JlaGopartopHas pabora «HabmogeHne MuTo3a B KJIETKaX KOHYMKA KOpEIIKa JTyKa
(Ha rOTOBBIX MUKpOIpENapaTax ).

Tema 9. Ctpoenue u GyHKIIMHA OPTraHU3MOB

buonoruyeckoe paszHooOpaszue opranu3zMoB. OJHOKJIETOYHBIE, KOJOHUAIbHBIE,
MHOT'OKJIETOYHBIE OPTaHU3MBI.

OCOOEHHOCTH CTPOEHUSA W >KU3HEIAEATEIBbHOCTH OJHOKJIETOYHBIX OpPraHU3MOB.
bakrepun, apxew, OJHOKIETOYHbIE TpPUOBI, OJHOKIETOYHBIE BOAOPOCIH, ApPYTHE
POTUCTHI. KONIOHHAIbHBIE OPTraHU3MBI.

B3anmoCBA3p YacTeli MHOTOKJIETOYHOrO OpraHrW3Ma. TKaHW, OpraHbl U CHCTEMBI
opranoB. OpraHusM Kak eguHoe uenoe. I omeocras.

Tkanu pacrenuil. Tumbl pacTUTENbHBIX TKaHEW: oOpa3oBaTenbHasi, MOKPOBHA,
NpOBOASIAsA, OCHOBHasg, MexaHuueckasd. (OCOOEHHOCTH CTpoeHus, (QyHKUUNH U
PacCIIOJIOKEHUA TKAaHEH B OPraHaX PaCTEHUM.

TkaHW >KUBOTHBIX M 4YEJIOBEKA. TUIBI JKUBOTHBIX TKAHEH: OHIUTEIHAJIbHAS,
COCIUMHUTENbHAs, MbIlIeyHasi, HepBHass. OCOOEHHOCTH CTpoeHUs, (yHKUUNH WU
PAcCIIOJIOKEHUS TKAHEN B OPraHax KUBOTHBIX U YEJIOBEKA.

Opranel. BereratuBHble U T€HEPATUBHBIE OpraHbl pacTeHUd. Opranbl U CUCTEMBI
OpPraHOB KUBOTHBIX U 4enoBeka. yHKIMN OPraHOB M CUCTEM OPTaHOB.

Omnopa Tenma opranu3sMoB. Kapkac pacrenuid. CkeneTbl OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX >KMBOTHBIX. HapyXHbI1 U BHyTpeHHUHN ckeneT. CTpOEHHE W THIIbI
COEAMHEHNS KOCTEN.

JIB>keHUE OpraHu3MOB. JIBM)KEHHE OJHOKJIETOYHBIX OPTaHU3MOB: aMEOOUIHOE,
KI'YTUKOBOE, pECHUYHOE. JIBM)KEHHE MHOTOKJIETOYHBIX PACTECHUM: TPOIIM3MBI U HACTHUH.
JIBM>KeHHEe MHOTOKJIETOUHBIX >KMBOTHBIX M YEJIOBEKA: MbllIeuHas cucrteMa. Pediekc.
CkeneTHbIe MBIIIIBI U UX padoTa.

IIntanue opranmsmos. llormomieHue BOIBI, YIJIEKUCIOrO Ta3a W MHUHEPaJIbHBIX
BEILIECTB pacTeHUsMU. [IuTaHue >KMBOTHBIX. BHYTPUIIONIOCTHOE W BHYTPUKIIETOYHOE
nuueBapeHue. [ lntanne no3BOHOYHBIX JKUBOTHBIX. OTIEBI MUIIEBAPUTENBHOTO TPAKTA.
[TnmeBapurenbHbie xKene3bl. [IueBapuTenpHas CUCTEMA YEIIOBEKA.

Jlpixanue opranu3moB. [[pixanue pacrenuil. J{prxanue >xuBoTHBIX. udpy3us razos
yepe3 MoBEepXHOCTh kieTku. KoxkHoe abixanue. [[pixaTenbHas moBepxHocTh. JXKabepHoe u
JNErovyHoe JpixaHue. JlpIxaHne MO3BOHOYHBIX JKMBOTHBIX M UYEJIOBEKA. DBOJIIOLIMOHHOE
YCIOKHEHUE CTPOCHMUS JIETKMX TIO3BOHOYHBIX JKMBOTHBIX. /JlpIXareilbHas CUCTEMA
yenoBeka. MexaHW3M BEHTWIALMHU JIETKUX y NTHUI] U MIIEKONUTAKOWUX. Perymsanus
abixaHus. /IpixaTenbHbie 00bEMBI.

TpancnopT BewecTB y OpraHnu3mMoB. TpaHCIIOPTHBIE CUCTEMBI pacTeHUU. Tpancnopt
BEILIECTB y JKUBOTHBIX. KpoBeHOCHass cucrema u e€ opranbl. KpoBeHOCHas cucrema
MTO3BOHOYHBIX )KUBOTHBIX M yenoBeka. Cepale, KpOBEHOCHBIE COCyAbl M KpoBb. Kpyru

13



KpOBOOOpaIlleHHs. DBOJIIOIMOHHBIE YCIOXHEHUS CTPOCHHUS KPOBEHOCHOW CHUCTEMBbI
MO3BOHOYHBIX KUBOTHBIX. PaboTa cep/uia u e€ perymsuus.

Brinenenne y opranusmoB. Beinenenune y pactreHuil. BeiaeneHue y >KMBOTHBIX.
CokparutenbHbie Bakyosid. Opranbl Bbiaenenus. OunbTparus, cekpeuus U o0paTHoe
BCAaChbIBaHHE KaK MEXaHU3Mbl pabOThl OpPraHoB BbiiesieHHs. CBsi3b MOJOCTH Tela C
KPOBEHOCHOW Y BBIJEIUTENBHON cUCTEMaMHU. BriesieHre y TO3BOHOYHBIX JKMBOTHBIX U
yenoBeka. [louku. Crpoenue u pyHkimoHupoBanue Hedpona. OOpa3oBaHHE MOYU Y
YEJI0BEKA.

3amura y opraHu3MoB. 3aIlKTa Y OJTHOKIETOUYHBIX opraHu3MoB. Criopsl OakTepuii u
LIUACTHl MPOCTEUIIMX. 3aluTa y MHOTOKIETOYHBIX pacteHuil. Kyrtukyma. Cpencrsa
[TIACCUBHOM U XUMHMYECKOW 3a1uThl. ODUTOHIUIBL.

3amurTa y MHOTOKJIETOYHBIX MUBOTHBIX. [IOKPOBBI M WX NpPOHU3BOJHBIC. 3alUATA
opranuzma oT OosiesHed. MIMMyHHasi cuctema yenoBeka. KieTouHblii U ryMopasibHbIN
UMMYHUTET. Bpoxkn€HHbI M mpuoOpeT€éHHbIN cnenuduueckuii umMMmyHuTeT. Teopus
KJIOHaJIbHO-ceNeKTuBHOro uMMyHutera (II. Opnux, ®.M. bepuer, C. Tonerasa).
BocnanurensHble OTBETBHI OpraHu3MoB. Posib BPOXKAEHHONO MMMYHHUTETA B Pa3BUTHH
CUCTEMHBIX 3a00JIeBaHUM.

PaznpaxxumMocCTh M perynanus y OpraHu3MoB. Pa3npakuMoCTh y OJTHOKJIETOYHBIX
oprann3MoB. Takcucel. PazapaxumMocCTe U peryisnus y pacteHuil. PoctoBeie BemecTBa u
WX 3HAYCHHUE.

Hepsnas cucrema u pediekTopHast perysius y *KUBoTHbIX. HepBHas cuctema u eé
OTAENbl. JBOJIOUUOHHOE YCIOXKHEHUE CTPOCHHSI HEPBHOM CHUCTEMBI Yy IKHUBOTHBIX.
OTtnensl TOJIOBHOTO MO3ra MO3BOHOYHBIX JKMBOTHBIX. Peduiekc u pedrexropnas ayra.
besycnoBHbIE U yCTIOBHBIE pedIEKCHI.

['ymopanbpHast perysnus U SHIOKPUHHAS CUCTEMA )KUBOTHBIX U YesoBeKa. JKee3bl
SHJIOKPUHHOW CUCTEMBI U UX TOPMOHBI. J[ercTBUEe rOpMOHOB. B3auMOCBsI3bp HEPBHOU U
SHAOKPUHHOMU cucTeM. [ unorasamo-runodusapHas cuctema.

JleMoHcTpanuu

[Toptper: U.I1. I1aBnos.

Tabmuibl 1 CXEMBI: «OOHOKIETOYHBIE BOAOPOCIH», « MHOTOKIETOUYHbIE
BoJI0Opociny, «bakrepuny», «IIpocreitmney, «Opranbl IBETKOBBIX pacTeHU», « CUCTEMBI
OPTraHOB IO3BOHOYHBIX XUBOTHBIX», «BHYTpEeHHEe CTpPOCHHE HACEKOMBIX», «TKaHH
pactenui», «KopueBbie cucreme», «CtpoeHue ctebnsa», «CTpoeHHE JHUCTOBOM
IJACTUHKWY, « TKaHU )KUBOTHBIX», «CKeneT uenoBekay, «llueapurenbHas cucteMa,
«KpoBeHocHas cuctemayn, «JlpixarenpHas cucrema», «HepBHas cucrema», «Koxay,
«Mplieunass cucreMa», «BpiaenutenbHas cUCTEMa», «OHIOKPUHHAs CHCTEMAay,
«Ctpoenne wmpimnp», «MMmmyHuret», «KumeyHomoiaocTHeie», «(CxeMa NHUTaHUS
pactenunit», «KpoBEeHOCHBIE CHCTEMBI MO3BOHOYHBIX KUBOTHBIX», «CTpPOEHHE THUIPBI»,
«Crtpoenue mnaHapuny», « BHyTpeHHee cTpoeHne T0KAEBOro yepBs», «HepBHas cucrema
pbiO», «HepBHas cuctema isarymkmny, «HepBHas cuctema nmpecMbikaromuxcs», «HepsHas
cucrema nruiy, «HepBHas cucrema muekonurarommx», «HepBHas cuctema 4enoBekay,
«Pedexcy.
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OO6opynoBaHue: CBETOBOM MUKPOCKOI, MUKPOTPENapaThl OJHOKICTOYHBIX
OpraHU3MOB, MUKpOMpENapaThl TKAHEHW, pAKOBUHBI MOJUIFOCKOB, KOJJIEKIIMM HACEKOMBIX,
UTJIOKOKHMX, >KUBBIE SK3EMIUIIPhl KOMHATHBIX pAacTEHUM, repOapuu pacTeHUM pa3HbIX
OTZEJIOB, BJAXHBIE IIpPENapaTbl KUBOTHBIX, CKEJIETbl MO3BOHOYHBIX, KOJUICKIUU
0ECO3BOHOYHBIX >KUBOTHBIX, CKEJET 4eJOBeKa, O0OpYAOBaHHME JIsi JIEMOHCTPALUH
MOYBEHHOI'0 U BO3JIYIIHOTO MUTAHUS PACTEHUM, paclEIVICHUs Kpaxmalia U OEJIKOB IM0J
neictBueM ¢GepMEeHTOB, 000pYIOBaHUE IJisi JIEMOHCTpAIlMU OMBITOB 1O U3MEPEHUIO
KU3HEHHON EMKOCTH JIETKUX, MEXaHU3Ma JIbIXaTEIbHbBIX JBHKEHUMN, MOJIENIN TOJIOBHOTO
MO3ra pa3JInYHbIX )KUBOTHBIX.

JlaGoparopHas paboTta «/M3ydeHue TkaHeH pacTeHUI.

JlabopaTopHas pabota «/3ydyeHne TkaHel >KUBOTHBIX).

JlabopaTopHas pabora «3ydeHre opraHoB IBETKOBOTO PACTCHUSI.

Tema 10. Pa3MHoKeHUE ¥ pa3BUTHE OPTraHNU3MOB

@dopMBbI pa3MHOKEHHUS OPTaHU3MOB: 0ecIoioe (BKIII0Yasi BEreTaTUBHOE) U TIOJIOBOE.
Bunpl 6ecnionioro pa3sMHOXKEHHUS: MOYKOBaHUE, CIIOPYJIsiLUs, (pparmeHTaIus,
KJIOHUPOBAHHUE.

[TonoBoe pazmHoxkenue. [lonoBbie KIeTku, Wi rameTel. Meito3. Ctaguu Meiiosa.
IToBenenne xpomocoM B Meio3e. KpoccuHrosep. buosiormueckuidi cMbICI Melo3a U
II0JIOBOTO IIporiecca. Meno3 U ero MecTo B AKU3HEHHOM LIUKJIE OPTraHU3MOB.

[Ipen3aponeimieBoe pasputue. ['ametoreHes y >KUBOTHBIX. [lOJIOBBIE JKENE3BI.
OOpazoBanue M pa3BUTHE NOJOBBIX KieTokK. CrnepmartoreHe3 u oorenes. CrpoeHue
MTOJIOBBIX KJIETOK.

OmomoTBOpeHHEe W OMOpPUOHAIBHOE  pa3BUTHUE  KUBOTHBIX.  CrocoObI
OIUIOIOTBOPEHUS: HApYKHOE, BHyTpeHHee. [lapTeHorenes.

NHauBuyallbHOE Pa3BUTHE OPraHMW3MOB (OHTOreHe3). DMOPHOJIOTHUS - HayKa o
Pa3BUTUU OPraHU3MOB. Mopghoecenesz - o00Ha u3 21a8HLIX NPoOOIEM IMOPUONOSUMU.
Konyenyus mopgocenos u mooenu mopghozenesza. Ctaguu >MOproreHe3a KMBOTHBIX (Ha
npumepe Jsarymku).  [dpoGnenue. Tunbl apoGnenus. [lemepmunuposannoe u
HedepmMuHuposanHoe opodnenue. bnacmyna, munvt 61acmyn. OcoOEHHOCTH TPOOJIECHUS
MJIEKOMUTAIOIINX. 3apO/IbIIIEeBbIC JIUCTKHU (TacTPyJIsALusA). 3aKiIaKa OpraHOB U TKaHEH U3
3apOJBIIIEBbIX JIMCTKOB. B3anMHOE BIMSHME YACTEN pa3BHUBAIOLIETOCS 3apOAbIIIA
(aMOpuoHaNIbHAsT MHAYKIMA). 3aKkjajka IjlaHa CTPOCHHS >KUBOTHOTO KaK pe3ysbTat
MEpapXUYECKUX B3aUMOJCUCTBUI Te€HOB. BiusHue Ha 5>MOpHOHAIBHOE pa3BHUTHE
pazIuYHbIX (PAKTOPOB OKPYKAIOUIEH CPEJIbI.

Poct u pa3Butue xuBOTHBIX. [locTamOpuonaneubiii nepuon. Ilpsamoe u Henpsimoe
pazButue. Pazputue ¢ Metamop$o30oM y OECIIO3BOHOUYHBIX U MO3BOHOYHBIX KMBOTHBIX.
buonornueckoe 3HaueHUE MPSIMOTO M HEOPSIMOTO Pa3BUTHUSA, UX PACHPOCTPAHEHHUE B
npupone. Tunbl pocta KUBOTHBIX. DaKTOPBI PETYISIIIUM POCTA KUBOTHBIX U YEJIOBEKA.
Cramuu mocTaMOPHOHAIBHOTO Pa3BUTHS Y )KHBOTHBIX M UeloBeKa. [leprosr oHTOreHe3a
yenoBeka. CTapeHne u cMepTh KaK OMOJIOTUYECKUE TPOIIECCHI.

Pasmuoxenue u pazsutue pacrenuil. ['amerodut u ciopoput. Meiio3 B )KU3HEHHOM
1ukIie pactrenuii. O6pa3zoBaHue CIop B mpoliecce Meio3a. ['ameroreHes y pacTeHUH.
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Om10J0TBOPEHNE U PAa3BUTHE PACTUTENBHBIX OPraHU3MOB. J[BOMHOE OIJIOJOTBOPEHUE Y
LBETKOBBIX pacTeHuil. OOpa3oBaHUE U pa3BUTHE CEMEHHU.
MexaHn3Mbl peryJsiiuy OHTOT€HE3a y PACTEHUN U )KMBOTHBIX.

JleMoHCcTpauu
[Toptpetsr: C.I'. HaBamun, X. [lInemas.
Tabnuibl 1 CXEeMBbI: «BereratuBHOE pa3MHOXKEHUE», « TUIbI Oecrnonaoro

pa3sMHOXeEHUsD», «Pa3MHOXeHWE XJIaMHJIOMOHAAb», «Pa3MHOXEHHE  JBIJICHBDY,
«PazMHOXeHuEe ruapb», «Meios3y, «XpomocoMbl», «l'amerorenes», «CTpoeHHe
SUILEKIJIETKU U cliepMaTo301aa», « OCHOBHBIE CTA/IMM OHTOTeHe3ay, «IIpsamoe u HenpsMmoe
pasButue», «Pa3Butue Manckoro xykay», «Passurue capanum», «Pa3zButue Jsrymkun»,
«/IBOIHOE OTIIOIOTBOPEHUE Y LIBETKOBBIX pACTEHUIN», «CTpOeHNE CEMSH OTHOIOIBHBIX U
JIBYIOJIBHBIX PACTEHUIN», «KU3HEHHBIM LUK MOPCKOW KamyCTbD», «KH3HEHHBIA LUKII
MXa», «KHU3HEHHBIN HHUKJT TANIOPOTHUKA», « KM3HEHHBIN LIMKII COCHBD.

OOopy/ioBaHKE: CBETOBOW MUKPOCKOI, MUKPOIIPENapaThl SIMIEKIECTOK U
CIIEpMATO30U10B, MOJENb «LIMKII pasBUTHS JIATYIIKI.

JlaGoparopHas pabora «M3ydeHue CTpOEHHs TMOJIOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIIpenapaTaxy.

[TpakTnueckast pabota «BblsiBneHHME TNPU3HAKOB  CXOACTBA  3apOAbIIIEH
ITI03BOHOYHBIX JKUBOTHBIX .

JlaGoparopHas paboTa «CTpoeHHE OPraHOB Pa3MHOKEHUS BBICIIUX PACTEHUI».

Tema 11. I'eHeTnKa - HayKa 0 HACJEICTBEHHOCTH U N3MEHYHBOCTH OPraHU3MOB

Hcropust cTaHOBIEHUS M PA3BUTHUS TEHETUKH Kak Hayku. Pabotel I'. Mennens, I'. ne
®puza, T. Moprana. Ponbs oTedecTBeHHBIX YUEHBIX B pa3BuTHH reHeTuku. Paboter H.K.
KonbrioBa, H.M. Basunosa, A.H. benozepckoro, I'.J[. Kapneuenko, FO.A. ®ununyeHko,
H.B. TumodeeBa-Pecorckoro.

OCHOBHBIE TE€HETHUYECKHE TOHATHS M CHUMBOJBI. ['OMOJIOTHYHBIE XPOMOCOMBI,
aJIeNIbHbIC T€HBI, aJIbTEPHATUBHBIC MTPU3HAKU, JOMUHAHTHBIA U PELIECCUBHBIN MPU3HAK,
rOMO3UI0Ta, FeTepO3UroTa, YUCTas JIMHUS, THOpUIbI, reHotun, (peHotun. OCHOBHBIE
METO/Ibl TCHETUKU: rUOPUIOTIOTUYECKUH, IIUTOJIOTUYECKUH, MOJICKYJISIPHO
TEHETUYECKUM.

JemoHcTpanmn

[Toptpetsr: I'. Menaens, I'. ne ®pus, T. Mopran, H.K. Konsnos, H.1. BaBunos,
A.H. benozepckuii, I'.J. Kaprieuenko, 10.A. ®unumuenko, H.B. Tumodeen-Pecorckuii.

Tabmuibl 1 cxeMbl: «MeTo bl TeHETUKIY, «CXEMBbI CKPEIIIUBAHUS.

JlaGoparopHas paboTa «/lpo3zoduiia kak 00BEKT FeHETUUYECKUX UCCICTOBAHUIN.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Momnorubpunnoe ckpenmanue. [IepBoiii 3akoH MeHens - 3aK0H eIMHOO0pasusl
ruopuioB nepporo mnokosieHus. [lpaBuno momuHupoBanus. Bropoi 3akon Mennens -
3aKOH pACIICIUICHWs Tpu3HakoB. LluTomornueckne OCHOBBI ~MOHOTHOPHIHOTO
CKpeuBaHus. [’ umore3a 4yuCToThl ramer.
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AHanmmzupyroniee ckpenuBanue. [IpomMeKXyTOUHBIM XapakTep HacleIOBaHUs.
Pacmeruienre nmpru3HakoB MpyU HEMOJIHOM JOMUHUPOBAHUH.

JHuruOpuaHoe ckpemuBanue. Tpertwil 3akoH MeHzaens - 3aKOH HE3aBUCHUMOIO
HacJieJoBaHUs PU3HAKOB. [{uTonornueckue OCHOBBI AUTUOPUTHOTO CKPEITUBAHMUS.

CuerieHHoe HacnefoBanue mpu3HakoB. Pabotet T. Moprana. CrernieHHoe
HACJICJIOBAHUE T'€HOB, HAPYIICHUE CUCIUICHUS MEX]y reHaMHh. XPOMOCOMHAasi TEOpUs
HACJICICTBEHHOCTH.

I'eneTnka mnona. XpOMOCOMHBI MEXaHHM3M OIPENENICHUs Iona. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbId W TE€TEpPOraMeTHBIM TMoJ. ['eHeThueckas
CTPYKTYypa IIOJIOBBIX XpoMocoM. HacnenoBanue nmpu3HakoB, CLHETUIEHHBIX C MTOJIOM.

I'enorun kak uenoctHas cucreMa. llnenorponus - MHOXKECTBEHHOE JEHCTBUE I'eHA.
MHOXeCTBEHHBIN AJUJICIIA3M. B3aumogericteue HEAJUIEIbHBIX TE€HOB.
Komnnementapuocts. Dnuctas. [lomumepus.

['eHeTHUECKUI KOHTPOJIb Pa3BUTHUS PACTEHUM, )KMBOTHBIX M YEJIOBEKA, a TAKKE
(hU3MOOTMYECKUX TMPOIECCOB, MOBEACHUS W KOTHUTUBHBIX (PyHKUMH. ['eHeTHueckue
MEXaHU3Mbl CHMOMOTEHE3a, MEXAaHU3MbI B3AMMOJICHCTBHUSI «XO35IMH - MAPa3UT» U «XO3IUH
- MHUKpoOMOM». ['€HeTHYeCKHe acHeKThl KOHTPOJISI U H3MEHEHMS HAacJeJICTBEHHOM
MH(pOpMAIUU B MOKOJICHUSIX KJIETOK U OPTaHU3MOB.

JleMoHCTpanuu

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

Tabmuubr u cxembl: «llepBbiit u BTOpoil 3akoHbl MeHnnens», «Tperuil 3akoH
Mengens», «AHanu3upylollee CcKpemuBaHue», «HemomHoe pmoMuHUpOBaHUEY,
«CrernieHHOe HaclieIoBaHue MPU3HAKOB y Apo3oduiibly, «['eHetnka noma», «Kapuorumn
yenoBekay, «Kapumorunm gpozoduiiby, «Kapuotunm nTUIBD, «MHOXECTBEHHBIN
aJuieIu3My, «B3anMoaeiicTBHUE TeHOBY.

OO0GopynoBanue: MOJEIb JJIs JIEMOHCTpPAIlMM 3aKOHOB €IuHO00pa3usi ruOpUIoB
MEPBOTO MOKOJEHUS U PACHICIUICHUS MPU3HAKOB, MOJETH IS AEMOHCTPAlMA 3aKOHA
HE3aBUCUMOTO HACJICIOBaHUs MPU3HAKOB, MOJEIb ISl JEMOHCTPALMU CUEIUICHHOTO
HacJIeJJOBaHUs IPU3HAKOB, CBETOBOM MUKPOCKOII, MUKpompenapar: «Jlpo3odusnay.

[IpakTuyeckas pabota «M3ydyeHue pe3yabTaTOB MOHOTHOPUAHOTO CKPEIIUBAHUS Y
TPO30(UITBD.

[Ipaktuueckas pabora «V3ydeHue pe3ynbTaToB AUTHOPUAHOTO CKPEUTUBAHUS Yy
TPO30(HITBI.

Tema 13. 3axk0HOMEPHOCTH U3MEHYNBOCTH

B3aumopeiictBue reHotuna W cpeapl  npu  GOpMHUpPOBAHMU  (DEHOTHUIA.
N3MeHunBOCT, TpU3HAKOB. KauyecTBEHHbIE W KOJMYECTBEHHBbIE NPU3HAKUA. Buel
U3MEHYUBOCTU: HEHACJICACTBEHHAs U HACJICICTBEHHAS.

MonupukanonHas ~ U3MEHUYMBOCTh. Pomb  cpeasl B OpMUpOBaHUU
MoaudukanoHHo u3MeHunBocTU. Hopma peakiumn npusHaka. BapuaunoHHbIN psag u
BapuannoHHas kpusas (B. Moranncen). CoiicTBa MOIH(DPUKAITMOHHON U3MEHUNBOCTH.
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I'eHoTMIMYECKast ”3MEHUYUBOCTh. CBOKCTBA FTEHOTUITMYECKON N3MEHUYMBOCTH. Bubl
T€HOTUITMYECKOW U3MEHYMBOCTH: KOMOMHATUBHAS, MyTAIlIHOHHAS.

KomOuHaTtuBHasT W3MEHYMBOCTh. Melo3 W TIOJIOBOM TMpoIlecC - OCHOBA
KOMOMHATUBHON HW3MEHUYMBOCTU. PoOjb KOMOWHATMBHOW HM3MEHUYMBOCTH B CO3JaHUU
T€HETUYECKOT0 pa3HOOOpa3us B Mpeiesiax OJJHOTO BUA.

MyTanroHHass ”3BMEHYMBOCTh. BUIBI MyTaluii: FT€HHbIE, XPOMOCOMHBIE, TCHOMHBIE.
CnoHTaHHbIE U UHAYLIUPOBAHHBIE MyTalluU. Sl I€pHbIC U IUTOIJIA3MAaTUYECKUE MYTALUH.
ComaTtnueckue U noJioBble MyTaluu. [[puunHbBl BOBHUKHOBEHUSI MyTalluid. MyTareHsl U
UX BIIMSHUE HA OpPraHuW3Mbl. 3aKOHOMEPHOCTHM MYTAllMOHHOIO MpOIEcca. 3aKOH
TOMOJIOTHYECKUX PAJIOB B HaciencTBeHHon namenurnBocty (H.M. BaBuson). Buesaepnas
M3MEHYUBOCTh U HACIIEICTBEHHOCTb.

Onuzenemura u SNUEHOMUKA, POJIb INUSEHEMUUECKUX hAKMOPO8 8 HACIe008aAHUU U
USMEHYUBOCTNU (heHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMOS.

JleMoHcTpanuu

[Toptpetsr: I'. ne ®pu3s, B. Moranncen, H.J. BaBunos.

Tabnuie! U cxeMbl: «Buabl ©”BMEHUUBOCTHY, «MoauduKalnoHHass U3MEHUUBOCThY,
«KoMOvHaTHBHAsT HM3MEHUMUBOCTBY, «Meio3y, «OmiogorBopenuey, «l'eHeTnueckue
3a00€eBaHuUs YeIOBeKay, «BUbl MyTauuiy.

OO0opyioBaHKE: )KUBBIE U FepOapHbIE K3EMILISIPhl KOMHATHBIX PACTEHUN, PUCYHKH
(boTorpadum) ;KMBOTHBIX C PA3IMUHBIMU BUIAMU U3MEHUYHUBOCTH.

JlabopaTtopHas pabora «JccienoBaHue 3aKOHOMEPHOCTEH MOIU(DUKATMOHHOU
M3MEHYMBOCTH. [locTpoeHrEe BapruallMOHHOTO psiia U BAPUALMOHHON KPUBOW».

[IpakTuyeckas pabota «MyTauu y Apo30(uiibl (Ha TOTOBBIX MUKPOIIpENapaTax ).

Tema 14. I'eHeTHKa YeI0BeKa

Kapuotun wuyenoBeka. MexayHapoaHass mOporpaMma UCCIEIOBaHUS TE€HOMa
yejoBeka. MeToJlbl M3y4eHUs TeHETHKH YeJIOBEKa: T'eHEAJIOTMYECKHUM, OJM3HEIOBBIN,
IUTOTCHETUYECKUM, TOMYJISAIMOHHO-CTATUCTUYECKUM, MOJIEKYISIPHO-T€HETUYECKUH.
CoBpeMeHHOE ONPEAETICHUE TEHOTHUIIA: MOJTHOT€HOMHOE CEKBEHHPOBAHUE,
TEHOTUIIMPOBAaHME, B TOM uucie ¢ nomoumpto [II[P-anamu3a. HacneacrBenHbie
3a00JieBaHUsl 4YeyioBeKa. ['€HHble M XpPOMOCOMHBIE O0Jie3HM uYesjoBeka. boisiesHu c¢
HACJICJICTBEHHON MPEeAPaCHOI0KEHHOCThIO. 3HAYEHHE MEAUIMHCKOM TEHETUKH B
MpEeIOTBPAICHUM W JICYCHUM TEeHETHYEeCKUX 3a0oyieBaHU desoBeka. Meauko -
F€HETUYECKOE KOHCYJbTUpPOBaHUE. (CTBOJIOBbIC KIETKU. [lOHSATHE «TE€HETHYECKOro
rpy3a». ODTHYECKHE aCMHEeKThl HCCIEAOBAHUNA B O00JIACTH PEIAKTUPOBAHUS TE€HOMA U
CTBOJIOBBIX KJIETOK.

I'enetnueckue  ¢GakTophl  TMOBBIIMICHHOW  YYBCTBUTEIBHOCTH  YEJIOBEKa K
bU3UYECKOMY U XUMHUYECKOMY 3arps3HEHHUI0 OKpyKaromieil cpenbl. ['eHeTmyeckas
MPEIPACIOIOKEHHOCTD YEJIOBEKA K MATOJIOTUSM.

JleMoHCTpaluu

Tabmuupr u cxembl: «Kapuorun uyenoBekay, «MeToapl H3Yy4YEHUsI TE€HETHKHU
yeJjioBeKay, «I'eHeTnueckue 3a001eBaHMs YEJIOBEKa.

[IpakTuyeckas pabora «CocTaBieHuEe U aHATIU3 POJOCIOBHOM.
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Tema 15. Cesiekuusi Opranu3mMoB

JlomecThKanus U cenekuus. 3apoxKACHHUE CEIEKIMU U JoMecTuKauuu. Yuenue H.W.
BasunoBa o LleHTpax MpOUCXOXKACHUS U MHOTOOOpa3usi KyJIbTYpHBIX pacTeHuid. Poib
CEeJIEKIMU B CO3JaHUU COPTOB PACTEHUH M MOpOJ KUBOTHBIX. COpT, MOpojaa, HITaMM.
3aKOH TOMOJIOTHYECKUX PSAAOB B HacleACTBeHHON m3meHunBoctd H.M. Basuiosa, ero
3HaYEHUE JUIS CEJIEKLIMOHHON PadOTBHI.

MeTobl ceneKIMOHHON paboThl. ICKyCCTBEHHBIN 0TOOD: MAacCCOBBIN U
MHIMBUIyaJIbHBIN. DTanbl KOMOMHAIIMOHHOM cenekuy. VcnpITanue npon3BoAUTENEH 1o
noToMcTBY. OTOOp 0 T€HOTHUILY C IOMOILBIO OLIEHKH (PEHOTHUIIA IOTOMCTBA U OTOOP IO
reHOTHUIy ¢ nmomoibio aHanusa JIHK.

HckyccTBeHHBIN MyTareHe3 Kak METOJ CEJICKIIMOHHOW padoThl. PagnanuoHHbIi 1
XUMUYECKUI MyTareHe3 Kak HCTOYHUK MYTalUid y KyJbTYpPHBIX (DOpM OpraHU3MOB.
Hcnonb3oBaHne T€HOMHOTO pEAaKTUPOBaHUS W MeToA0B pekoMOuMHaHTHBIX JIHK mis
ITOJIYYEHHMSI UICXOTHOTO MaTepHUaa i CEJICKIUN.

[Tonyyenue nonumuionaoB. BHyTpuBuaoBas rudpuauzanus. bau3kopoacTBEHHOE
CKpelIMBaHue, WM WHOpUIMHT. HepoAacTBeHHOE CKpeuuBaHue, WU ayTOpPUAMHI.
I'erepo3uc m ero npuuuHel. Mcnosnb3oBaHue rereposuca B ceilekuuu. OtnanéHHas
ruOpuanzanus. I[Ipeononenune Oecroauss MEXBUAOBBIX THOpUAOB. JlocTHxKeHMS
CEJICKLIMN PACTEHUI U )KUBOTHBIX. «3e1E€HAs pe8oNIOYUsLY.

CoxpaHeHHEe W HM3yYEHHE T'€HETHMYECKUX PECYPCOB KYJIBTYPHBIX PAacTEeHUN U MX
OUKUX POAMYEH Ul CO3/laHUs HOBBIX COPTOB U THOPHUIOB CEIbCKOXO3SIHICTBEHHBIX
KyInbTyp. M3yuenue, coxpanenue u ynpaeieHue 2eHEMUYEeCKUMU  pecypcamu
CeNbCKOXO3AUCMBEHHbIX U NPOMbBICNIOBbIX — HCUBOMHBLIX 6  YeNAX  VIAYYULeHUs
CYWecmsyrowux U Cco30aHUus HOGbIX NOpOO0, JTUHUU U KPOCCO8, 6 MOM Hucie ¢
NpUMEHEHUEeM COBPEMEHHbIX MeMO008 HAYYHBIX UCCIe008aHUl, Nepeodosblx uoel u
NepCcneKmuBHbIX MexHoI02Ul.

JleMoHcTpanuu

[Toptpets: H.W. BaBunos, 11.B. Muuypun, I'./[. Kapneuenko, I1.I1. JIykpsinenko,
B.JI. Acraypos, H. bopnoyr, [.K. bensies.

Tabmumsr 1 cxembl: «L{eHTpbl MPOUCXOXIAEHUS U MHOT000pas3usi KyJIbTYPHbIX
pacTeHui», «3aKOH TOMOJIOTMYECKMX PSAOOB B HACJIEICTBEHHOW W3MEHYMBOCTH,
«Mertonp! cenexkunny, «OtnanéHnas ruopuan3anusy, «MyTtarenes».

JlaGoparopHas pabora «l3ydeHue copTOB KyJIbTYPHBIX pPACTEHUH M TOPOJ
JOMAIITHUX KUBOTHBIX).

JlabGoparopHas padoTta «/3yueHue MeTo10B CEJEKIIUU PACTCHUI.

[IpakTuyeckas pabora «IIpuBuBKa pacteHun».

Okckypeust « OCHOBHBIE METOJBI M JOCTHIKEHHSI CEJIEKIIMM PACTEHUN U JKMBOTHBIX
(Ha CeNeKUMOHHYIO CTAHLMIO, IIEMEHHYIO (epMy, COPTOMCIBITATENbHBIM Y4acTOK, B
TEIUTMYHOE XO35HCTBO, B Ta0OPAaTOPUIO arpOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».
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Tema 16. buorexHoJI0rust U CHHTeTHYeCKasi O0HOJIOT U

OOBeKThI, UCIIONIb3yeMbIe B OMOTEXHOJIOTHH, - KJIETOYHbIE U TKAHEBBIE KYJIbTYpHI,
MUKpPOOPTaHU3MBI, UX XapaKTepUCTUKA. TpaJuilnoOHHas OMOTEXHOJOTHUS: XJIeOOMeYeHHE,
MOJIyYEHUE KHUCIOMOJIOYHBIX MPOIYKTOB, BUHOAEINE. MUKPOOHOJOTMYECKUN CHUHTE3.
OOBbeKThl MUKpOOHONIOTHYECKHX TexHoJorui. [IpousBoacTBo Oenka, aMUHOKHUCIOT U
BUTAMHHOB.

Co3ganue TEXHOJOTMA W MHCTPYMEHTOB LIEJICHANPABICHHOTO W3MEHEHUS U
KOHCTPYUPOBAHHS TE€HOMOB C IEJbI0 IOJIYYEHHS OPTraHU3MOB W HUX KOMIIOHEHTOB,
coJiep KalluX HE BCTPEUaIoIIHecs B IPUPOIe OMOCUHTETHUECKUE TTYTH.

Kierounass wHxeHepuss. Meronbl KyJdbTypbl KIETOK M TKaHEHd pacTEeHUH U
KUBOTHBbIX. KpnoOanku. Comatuueckast Tubpuauzanns U COMaTUYECKUN SMOpUOTeHes.
Hcnonb3oBaHne TrariouIoB B CEJNEKIUU pacTeHuil. [loo-yueHue MOHOKIOHAIbHBIX
anmumern. Vcnonv3oeanue MOHOKIOHANbHBIX U NOJUKIOHAILHLIX AHMUMEN 8 MeOUYUuHe.
HcKkycCcTBEHHOE  OIUIOAOTBOPEHUE. PEKOHCTpYyKIMsA SAMUEKIETOK M KIOHUPOBAHUE
KUBOTHBIX. MeToa TpaHCIJIaHTAlMU SAEp KIETOK. [exHonocuu 0300po6eHus,
KYIbMUBUPOBAHUSL U MUKDOKIOHAILHO20 — DA3ZMHONCEHUSL  CElbCKOXO3AUCMBEHHBIX
KYJIbmyp.

XpOMOCOMHass M TEHHas MHXEHepus. VICKyCCTBEHHBII CHHTE3 TE€Ha W
koHcTpyupoBanue pexkoMOuHaHTHBIX [IHK. Coszdanue mpanceennvix opeanusmos.
JIOCTHKEHUSA M MEPCIEKTUBB XPOMOCOMHOW M T'€HHOW WHXEHEPUU. DKOJIOTHYECKHE U
ATUYECKHE TPOOIEMbI FTEHHOW NHKEHEPUU.

Memuuunckue — OuorexHonoruu.  IlocTreHoMHas — uu@poBas  MeAMIIMHA.
[MIIP-auarHoctuka. MeTabOJOMHBIN aHaIW3, TEHOLEHTPUUYECKUN aHaiu3 MNpoTeoMa
YEJIOBEKA I OLICHKH COCTOSIHUSL €ro 310pOBbA. VICIOJIB30BaHHME CTBOJOBBIX KIIETOK.
Tapretnas Tepanus paka. 3-OuonHXeHepus 1S pa3pad0TKU GyHIaMEHTAIBHBIX OCHOB
MEIUIMHCKUX TEXHOJOTHUW, CO3IaHUS KOMIUIEKCHBIX TKAHEM COYETAHUEM TEXHOJIOTHM
TPEXMEPHOTO OMONPUHTHHTA U cKaPOIAMHTA IS peLeHus 3a/1a4
MEPCOHAIIM3UPOBAHHON MEIULMHBI.

Co3nanue BEKTOPHBIX BAKIMH C IEIbI0 00€CTIeUeHUs] KOMOMHUPOBAHHOM 3alllUThI
ot Bo3Oyauteneit OPBU, YCTAHOBJICHUE MOJIEKYJISIPHBIX MEXAHU3MOB
¢dbynkunonupoBanusi PHK-comepkammx BHUpPyCOB, BBI3BIBAIONIUX 0CO00 OMACHBIC
3a00JIeBaHMUs YeJIOBEKA U )KUBOTHBIX.

JleMoHcTpanuu

Tabmumbsr u  cxembl: «Mcnonb30BaHHEe MUKPOOPIaHU3MOB B MPOMBIIIJICHHOM
IIPOU3BOACTBEY, «KiieTouHast HH)KeHepus», «I' eHHast HHXKEHEepUsD».

JlabopaTopHas pabota «/3ydenrne 00beKTOB OMOTEXHOIOTUM.

[IpakTnueckas pabora «[lonydeHre MOIOUHOKUCIBIX TPOTYKTOBY.

Okckypeusi  «buoTexHosmorus - BaKHeEWIIas — NPOW3BOJAWTENbHAS  CHIIA
COBpPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE TPOU3BOICTBO)».
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11 KUIACC

Tema 1. 3apokaeHue u pa3BuTHE YBOJTIOIUOHHBIX MPeACTABJICHUA B OMOJI0THH

OpomonnonHas teopus Y. Jlapsuna. [Ipeanocbuiky BO3HUKHOBEHUS JapBUHU3MA.
JKuzHb u Hay4dHas nestensHOCTh Y. JlapBuHa.

JIBroxymue cuiibl 3BoonMd BuAoB no Y. JlapBuHY (BbICOKass MHTEHCHBHOCTH
Pa3MHOKEHHUS OpraHU3MOB, HACIIEACTBEHHAsI U3MEHUHUBOCTh, 00pb0a 3a CyIIeCTBOBAHNE,
€CTECTBEHHBII U UCKYCCTBEHHBIN 0TOOD).

Odopmiierne cunTeTndeckoi Teopun 3Bomonuu (CTD). HeittpansHas Teopus
sBoJItOLIMU. COBpEMEHHAas! SBOJIIOLIMOHHAs OMoJIorusl. 3Hau€HUE IBOJIIOLIMOHHON TEOPUH B
(OpMHPOBAHUY €CTECTBEHHO-HAYYHOW KAPTUHBI MUPA.

JleMoHcTpanuu

IToptpetsl: Apucrtorens, K. JIunneit, JK.b. Jlamapk, 3.K. Cent-Unep, K. Kiobe, Y.
Hapsun, C.C. YerBepukon, 1.W. [lImansraysen, /[x. Xonaein, JI.K. benses.

Tabmumpsr u cxemsl: «Cucrema sxuBod npupoasl (no K. Jlunuer)y, «Jlectuua
KUBBIX cymiecTB (o Jlamapky)», «MexaHnusM (QOpMHUpPOBaHUS MPUCIOCOOJIECHUN Yy
pacTteHuil U kuBOTHBIX (mo Jlamapky)», «Kapra-cxema Mapmipyra myremectBus Y.
Hapsuna», «Haxoaku Y. dapBuna», «Dopmbl 60pp0bI 3a cymiecTBoBaHHe», «Ilopos
ronyoeit», «MnHorooOpa3zue KyJbTypHbIX (opMm KamycTel», «llopoasl moMamHux
KUBOTHBIX», «Cxema oOpa3zoBanusi HOBbIX BuaoB (o Y. JlapBuny)», «Cxema
COOTHOIIECHMS JABWXKYLIUMX CHJI 3BOJIOLUN», «OCHOBHBIE IMOJOKEHUS CHUHTETHYECKOU
TEOPHH BOIIOLUNY.

Tema 2. Mukpo3BoII0LHs U €€ pe3yJIbTaThI

[Tonynsauus Kak 37eMeHTapHas €quHUIA 3BOToUUNA. COBPEMEHHBIE METO bl OLIEHKU
IF€HETUYECKOr0 pa3HoOOpa3us U CTPYKTypbl mnomynsuui. M3menenwe renodonaa
MOMYJSIUUA KAk 3JIEMEHTApHOE 3BOJIOLMOHHOE SBJIEHUE. 3aKOH TE€HETUYECKOIro
paBHoBecus [x. Xapau, B. BaitnOepra.

DOneMeHTapHbIe (PAKTOPHI (IBIKYIIME CHIIBI) SBOJONMUA. MyTallMOHHBIN TIpoLiecc.
KomOunatuBHast wu3MeHYnMBOCTh. Jlpeiid TeHOB - ciyuyaliHble HEHANpaBIICHHBIE
U3MEHEHHUs YacToT ayened B mnomyiasuusx. Oddext ocHoBarens. Ipgexm
oymuiiounozo eopaviuika. CHudiceHue 2eHemuuecko20 pasHooopazus: NPUuduHbl U
cnreocmeus. Ilposenenue sghgpexma Opetigha 2enos 6 OONbWUX U MATLIX NONYIAYUSX.
Murpanuu. U3onsums nomynsuui: reorpadudeckas (IpOCTPAHCTBEHHAS ),
Oouosiorndeckas (penpoayKTUBHAs).

EcTecTBeHHbII 0TOOp - Hanpapisomui GakTop 3BoIoUUd. DOPMbI €CTECTBEHHOTO
oTOOpa: ABWKYILIUN, CTAOMIM3UPYIOIIUNA, pa3pbiBatoiuil (qu3pyntuBHbIM). [lomgoBoi
oT00p. BO3HMKHOBEHME U 3BOIOLHUS COLUATBHOTO MOBEICHUS )KUBOTHBIX.

[Ipucnoco01eHHOCTh OpraHU3MOB KaK pe3ynbTar MUKPOABOJIIOIUH.
Bo3HuKkHOBEeHHE TPHUCHOCOOJIEHU y OpraHu3MoB. Apomop(}o3bl M HUIMOAJANTALMH.
[Ipumepsl mpucmoOcoOIeHU y OpraHU3MOB: MOpQoJorndeckue, (HU3NOIOTHUECKHE,
onoxumuueckue, noseneHdeckue. OTHOCUTENBFHOCTD MPUCTIOCOOJICHHOCTH OPTaHU3MOB.
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Bun, ero xputepuu u CcTpykTypa. BumooOpa3zoBaHue Kak pe3yibTaT
MUKPOIBOIOIMH. V30711 - KIr04eBoil (hakTop BumooOpa3zoBaHus. [lytu u cmocoOsw
BHUJI000pa30BaHUS: ajutonaTpudeckoe (reorpauaeckoe), CUMIIATPUIECKOE
(?KOIOTUYECKOE), «MTHOBEHHOE» (MOJUILIOUAU3AIMs, Tuopuau3anus). JJIMTenbHOCTh
ABOJIIOIIMOHHBIX MTPOIIECCOB.

Mexanu3Mbl (HOPMHUPOBAHUS OMOJIOTHIECKOTO pa3HOOOpa3usl.

Ponp »BoMrOIIMOHHON OWOJOTMH B pa3pabOTKE HAYyYHBIX METOJOB COXpPaHEHUS
OouopazHooOpasusi. MUKpPOIBOMIOIMS U KOIBOJIONMUS TMapa3sUTOB U HMX XO3sEB.
Mexanu3Mbl (GOPMUPOBAHUS YCTOMYHUBOCTH K aHTHOMOTHUKAM U CITIOCOOBI OOpHOBI ¢ HEH.

JleMoHCTpanuu

[Toptpetsi: C.C. UeTBepukos, J. Maiip.

Tabnuubl u cxeMbl: «MyTallMOHHAsA U3MEHYUBOCThY, «[loMmysiiinoHHast CTpyKTypa
BUJIa», «Cxema MposiBiIeHUs 3aKkoHa Xapau-BalnOoepray, «[BIKyIue CUITbI BOJTIOIITNY,
«IKoJIOTHYeCKasl H30JISIUs  MOMyJsiuid  ceBaHCKou  (openm», «['eorpaduueckas
M30JIALMUS JTUCTBEHHUIIBI CUOUPCKOM W JIMCTBEHHUIIBI Jaypckoi», «llomynsimoHHbIe
BOJIHBI YHCJICHHOCTH XUIIIHUKOB U KEPTB», «CxeMa NEeUCTBUSL €CTECTBEHHOI'O 0TOOpay,
«Dopmbl  60pbOBI 32 cymiecTBOBaHUE», «WHIycTpuanbHbIil MenaHu3sM», <« Kubie
uckonaemeie», «IlOKpOBUTENBLCTBEHHAS OKpacKa >KUBOTHBIX», «lIpemynpexxnarornias
OKpacka I KUBOTHbBIX», «®Dusnonoruueckue ananraruu», «lIpucnocoOieHHOCTD
OpraHu3MOoB U €€ OTHOCHUTEIBbHOCTh», «Kpurepun Buma», «Buubl - JIBOMHUKWY,
«Ctpyktypa Bumga B mpupoae», «Crmocobsl BumooOpazoBanus», «I'eorpaduueckoe
BUJ1I000pa30BaHue TPEX BUAOB JIAHJBIIICHY», « DKOJIOTHYECKOE BUI000pa30BaHUE BUIOB
cuHuIY, «Ilonmummonabl pacteHuit», «KamycTHo-peaeYHbI THOPUI.

OGopynoBanue: repOapuy pacTEeHUM, KOJUICKIIMHM HACEKOMBIX, dyueja NTHI[ U
3BEpeil ¢ mpuUMepaMu Pa3IUYHBIX MPUCIOCOOICHHM, Yydyena NTUIl U 3BEeped pasHbIX
BUJIOB, TepOapHu pacTeHUI OJIM3KUX BUJOB, 0OPA30BABIIMXCS PA3IMUYHBIMU CIIOCOOAMU.

JlaGoparopHas paboTa «BrIsiBieHHE U3MEHUMBOCTH Yy OCOOEH OTHOTO BUJIA».

JlabopaTtopHas pabora «IlpucrnocoOneHuss OpraHu3MOB M UX OTHOCUTEIbHas
11e71eCO00Pa3HOCTHY.

JlabopaTopHas paborta «CpaBHeHHE BUOB 10 MOPGHOJIOTHIECKOMY KPUTEPHUION.

Tema 3. MakpodBoJonust 4 €€ pe3yJIbTaThl

Metoapl u3ydeHUsT MaKpodBOMIONWHU. [laneoHTONOrMYecKne METOAbl U3YYCHUS
sBosroIuu. [lepexoanapie Gopmbl U GUITOTEHETUYECKHE PSIBI OPTAaHU3MOB.

buoreorpaduyeckue metonpl u3yueHus sBosronuu. CpaBHeHue ¢uiopsl U (payHbI
MaTepUKOB M OCTPOBOB. buoreorpadguueckue obmactu 3emun. BUIbI-DHIEMHKH H
PEITUKTHI.

OMOpHOJIOTUYECKME U CPABHUTEIBbHO-MOP(OJIOTHYECKHE METOJbl U3YYEHUS
BONMIONMU. ['eHeTHYecKne MeXaHU3Mbl HBOJIIOIMU OHTOT€HE3a U MOSBJICHUS
HBOJIIOIMOHHBIX HOBIIECTB. ['OMOJIOTMYHbBIE M aHAJOTUYHBIE OpraHbl. PyaumeHTapHbIe
OpraHsbl U aTaBU3Mbl. MOJIEKyJIIpHO-TEHETUYECKHE, OMOXUMHUECKUE U MaTeMaTUYEeCKUE
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METObI U3yUEHHS FBOTOLMU. ['oMosornyHbie reHbl. COBpEMEHHBIE METOIBI IOCTPOEHUS
(bUITOTeHETUYECKUX JICPEBHEB.

XPpOMOCOMHBIE MyTalliy U SBOJIIOLUS TEHOMOB.

OO6mue 3akoHOMEpHOCTH (TpaBuia) dBOJOUUU. [Ipunyun cmensvl @YHKYULL
HeobOpatumocTs 5BosonMK. AjanTuBHas paauanus. HepaBHOMEpPHOCTh TEMIOB
ABOJIIOLINH.

JleMoHCcTpanuu

[Toptpetsi: K.M. bap, A.O. KoBanesckuii, @. Mrosep, 3. I 'ekkeb.

Tabmuupl U cxembl: «DUITOTEHETUYECKUM pANl JIOMIATU», «APXEONTEPUKCY,
«3Bepo3yoOnie sAueps», «Crerouedansi», «PuHnopute», «CeMeHHbIE MaNOPOTHUKW,
«buoreorpaduueckue 30Hb1 3emin», «/pelid koHTUHEHTOBY, «PenukTh», «HavyanbHble
CTaANM SMOPUOHAIBHOTO Pa3BUTHSI MO3BOHOYHBIX KUBOTHBIX», «['OMOJIOTHUYHBIE U
aHAJIOTMYHbIE OpraHb», «PyauMeHTh, «ATaBU3MBDY, «XPOMOCOMHBIE HaOOPBI
YyeloBeKa M IUMOaH3e», «[JaBHble  HampaBlieHHs — 3Boonuu»,  «Oomue
3aKOHOMEPHOCTH 3BOJTIOLII.

OOopynoBaHue:  KOJUIEKIHH, FepOapuu, MYJIsKU UCKOITAEMbIX OCTAaTKOB
OpraHU3MOB, MYJBSDKM TOMOJIOTMYHBIX, AHAJOTUYHBIX, PYJMMEHTApHBIX OpPraHOB U
aTaBU3MOB, KOJJIEKLIIUA HACEKOMBIX.

Tema 4. [IpoucxokaeHue U pa3BUTHE )KU3HH HA 3emJie

Hay4nble runoTe3bl MPOUCXO0XKICHUS )KU3HU Ha 3eMiie. AOUoreHes u maHCIepMusl.
JloHay4yHbI€ TPEJNCTABICHUS O 3apOXKACHUM KU3HU (KpealnuroHu3M). [umoresa
IIOCTOSIHHOT'O CaMO3apOXICHUS JKU3HU U €€ ompoBepkeHue onsitamu O. Penu, JI.
Cnannannanu, JI. [Tactepa. [IponcxoxaeHue >kxu3HA U aCTPOOUOIOTHSI.

OcHOBHBIE 3Tambl HEOpraHWueckol sBostonuu. [lnaHerapHas (reojoruueckas)
ABOJIIONMS. XUMHUYECKasi IBOIIOLUS. AOMOTEHHBIM CHHTE3 OPraHUYECKUX BEILECTB U3
Heopranndeckux. Ombir C. Mwuiepa u I'. IOpu. OOpa3oBaHue MNOJUMEPOB U3
MoHoMepoB. Koarepathast runore3a A.M. OnapuHa, runore3a NepBUYHOTO OyJIbOHA
Jlx. Xonaeitna, renerndeckas runore3a I'. Mémnepa. Pu6o3umsr (T. Uek) u rumnoresa
«vupa PHK» V. I unbepra. ®opmupoBanrie MeMOpaH U BO3SHUKHOBEHUE MTPOTOKIIETKH.

Uctopusa 3emnu u Metonpl €€ n3ydeHus. Mckormaemple OpraHMYECKHE OCTATKH.
I'eoxponosioruss u e€ meroawrl. OTHOCHUTENbHAasT W aOCOJIOTHAsE TeoxpoHojorus. I
€O0XPOHOJIOTMYECKas IIKaJa: Y0HbI, 3PbI, IEPHUOJIbI, FTTOXH.

HavanbHpie 3Tambel oprannueckor 3BOOUMH. [lOsIBIIEHME W 3BOJIIOLMS TEPBBIX
KJIETOK. DBOJIIOIIMS MeTaboau3Ma. Bo3HukHOBeHUE TEepBbIX dKocucTeM. COBpeMEHHBIE
MUKpPOOHBIE OMOMJIEHKM KakK aHajor MepBbIX Ha 3emiie cooOuiecTB. CTpOMAaTOIMUTHI.
IIpokapuoThl U SYKapUOTHL.

[Tpoucxoxnenne HykapuoT (CUMOHMOTEHE3). ODBOJIIOIMOHHOE TPOUCXOXKICHUE
BUPYCOB. [IponcxoxkaeHne MHOTOKJIETOYHBIX OPraHM3MOB. BO3HMKHOBEHHE OCHOBHBIX
Py MHOTOKJIETOYHBIX OPraHU3MOB.

OcCHOBHBIE dTambl 3BOJIOIUH BBICIIUX pacTeHWi. OCHOBHBIE apOMOPGO3bI
pactenuil. Beixon pacrtennii Ha cymry. [losiBneHne CriopoBBIX pacTEeHUM U 3aBOCBAHUE
uMu cymn. CemenHble pacteHus. [I[poncxoxneHne NBETKOBBIX PACTEHUM.
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OcCHOBHBIE H3Tambl H3BOJIIOLNUU KUBOTHOTO wmupa. OcHOBHbIE apoMoOp(do3bl
KUBOTHBIX. Bennckas dayna. KemOpuiickuii B3pbIB - MOSBJICHUE COBPEMEHHBIX THIIOB.
[lepBble  XxOpHoBbIe JKHBOTHBIE. JKU3HB B BOAE. OBOJIOIUSA IO3BOHOYHBIX.
[Ipoucxoxnenue ampubuit u pentwinil. [IpoucxoxaeHne MICKONUTAIOMUX W MHTHII.
[Mpuniun kimoueBoro apomopdoza. OcBoeHHe OECIO3BOHOYHBIMH M TTO3BOHOYHBIMU
YKUBOTHBIMH CYIIIU.

Pa3ButHe xu3HU Ha 3emile MO 3paM U MEPUOJAM: apXeu, IPOTEPO30H, MAIECO30M,
Me3030i, KaiHO30M. OOmasi XapakTepucTUKa KIMMaTa U Te0JIOTHYECKUX IMPOIIECCOB.
[TossBIeHWe M paciBeT XapaKTEPHBIX OPTaHU3MOB. YTIIE0Opa3oBaHHE: €ro YCIOBHUS U
BIIMSIHUE HA Ta30BbIN COCTAB aTMOC(EPHI.

MaccoBble BBIMUPAHHS - 3KOJOTHYECKHE KpHU3UCHI mNpouuioro. I[IpuumHbl 1
CIEACTBUASL MACCOBBIX BbIMUpaHUWA. COBPEMEHHBIM JKOJOTMYECKUNA KPHU3UC, €T0
ocobenHocTtH. [Ipobiema coxpaneHusi 6nopazHooOpas3us Ha 3emIie.

CoBpeMeHHass cucTeMa oOpraHmyeckoro wmwupa. IlpuHnunel kinaccudukanuu
oprann3MoB. OCHOBHBIE CUCTEMATHYECKUE IPYIIIbI OPTraHU3MOB.

JleMoHCcTpanuu

[Toptpetsl: ®@. Penu, JI. Cnannannanu, JI. [Tactep, U.1. Meunukos, A.1. Onapus,
JIx. Xonaein, I'. Mémnep, C. Munnep, I'. IOpu.

Tabmuier u cxembl: «Cxema ombita ®@. Penu», «Cxema ombita JI. IlacTepa mo
M3YUYCHHUIO CaMO3apOoXKJIeHUS XU3HN», «Cxema onbita C. Muepa, I'. FOpu», «ITtamsl
HEOPraHUYECKOW H3BONIOLIMNY, «l'€oXpoHonorndeckas mkana», «HadambpHble >Tambl
OpraHnyuecKoi sBosoIum», «Cxema 00pa3oBaHHS JYKApPUOT MYyTEM CUMOUOTECHE3a»,
«Cucrema >kuBo mpuponb», «CTpoeHue BuUpyca», «ApoMopdo3bl PpacTCHUI»,
«Punnodute»y, «OTHOKIETOYHBIE BOAOPOCTN», «MHOTOKIETOYHBIE BOJOPOCTNY,
«Mxw», «[TanopotHukmn», «I'oiocemeHHbie pacTeHus», «OpraHbl IBETKOBBIX PACTEHUIN,
«Cxema pa3BUTHUSl KUBOTHOTO MHUPa», «ApomMop(do3bl KUBOTHBIX», «lIpocTeimuey,
«KuI11€YHOTIOJIOCTHEIEY, «IInockue yepBU», «Ynenucronoruey, «PBIOBIY,
«3emHOBOJIHBIEY, «lIpecmbikatommecs», «lItumpy, «Miekonuraromuey, «Pa3Butne
YKU3HU B apXEUCKOU 3pe», «Pa3BUTHe )XU3HH B POTEPO30OUCKON 3pe», «PazBuTue Ku3HU
B MAJICO30MCKON 3pe», «Pa3BUTHE KU3HU B ME3030UCKOU 3pe», «Pa3BuThe Xu3HHU B
KaitHO30MCKOM 3pe», « COBpEMEHHAsi CUCTEMa OPraHUYECKOTO MUPay.

O6opynoBanue: repoapun paCTCHUIA Pa3IMYHBIX OTIEIOB, KOJUIEKIINN HACEKOMBIX,
BJIAKHBIE TIpENapaThl >KUBOTHBIX, PAKOBHUHBI MOJUIIOCKOB, KOJUJIEKIIMA WIIJIOKOXKUX,

CKEJIEThl MO3BOHOYHBIX )KMBOTHBIX, UyUella NITULl U 3BEPEN, KOJUIEKIIMA OKAMEHEJIOCTEM,
MOJIE3HBIX UCKOMAEMBIX, MYJISI)KU OPTaHUYECKUX OCTATKOB OPTaHU3MOB.
BuptyansHas naboparopHas pabora «MoaenupoBanue onbiToB Musnepa-tOpu no
U3Y4YEHUIO0 a0MOT€HHOI'0 CUHTE3a OPTaHUYECKUX COSTMHEHHUI B MEPBUYHON aTMOC(Epe».
JlabopaTopHas pabota «V3ydyeHre M OMHCaHUE MCKOIMAEMbIX OCTATKOB APEBHUX
OPTaHU3MOB.
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[IpakTtuueckass pabora «lM3ydyeHue 0cOOEHHOCTEW CTPOCHMSI PACTEHUM PpPa3HBIX
OTJICTIOBY.

[IpakTnueckass pabora «M3ydeHne OCOOEHHOCTEH CTPOCHHS TMO3BOHOYHBIX
KUBOTHBIX).

Tema 5. IIpoucxoxkaeHue YeJI0BeKa - aHTPOIOreHe3

Paznensl 1 3aqaun aHTPONOIOTHH. METO/IBI aHTPOMOJIOTHH.

CraHoBi€HUE TMPEICTABICHUN O MPOUCXOKICHUM YEJIOBEKa. Pennurnosnsie
B033peHUsA. COBPEMEHHbBIE HAYYHBIE TEOPHH.

CX0ACTBO 4enoBEKa C >KMBOTHBIMH. CHCTEMATHYECKOE IOJIOKEHUE YEJIOBEKa.
CBuzeTENbCTBA CXO/ICTBA YEJIOBEKA C KMBOTHBIMH: CPABHHUTEIBbHO-MOP(OJIOrHYECKUE,
sMOpuosiorudeckue, Gru3noIoro-OnoXuMuIecKue, rnopeaeHueckue. OTIUUMs YesloBeKa
OT UBOTHBIX. [IpsMOXOXKIEeHNE U KOMIUIEKC CBSI3aHHBIX C HUM IMpU3HAKOB. Pa3Burtue
TOJIOBHOTO MO3ra U BTOPOW CUTHAJIBHOW CHUCTEMBI.

JBrxymue cuibl ((pakTopbl) aHTPONOreHe3a: OWOJOTHYECKUE, COLAIbHBIE.
CooTHolIeHrnEe OMOTOIMYECKUX U COLMAIbHBIX (DAKTOPOB B aHTPOIIOTEHE3E.

OcHoBHbIE CTaAuM aHTpornoreHe3a. PaHHME uenoBeKOOOpa3Hble O0O0E3bSIHbI
(IpOKOHCYIIBI) M paHHUE TMOHTHABI - OOLIME TPEIKH YeIOBEKOOOpa3HBIX O00€3bsH U
JM0Ie. ABCTPAJIONHUTEKA - JABYHOTHME MpEeAKH Jrojei. YeloBeK yMenblid, NepBbIE
W3TOTOBJIEHUS OpyAud TpyAa. YemoBek NMPSAMOXOIAIIMN U MEPBBIA BBIXOJ JIFOAEH 3a
npenensl Adpuku. YenmoBek reienbOeprckuii - oOmMiA TPEIoK HeaHAepTaaIbCKOro
YEJI0BEKA U YEJIOBEKA Pa3yMHOI0. UeJIOBEK HEaHAEPTANBCKAM KaK BT JTFOJEN XOJIOIHOTO
KInmaTa. YeoBeKk pa3syMHbIM COBPEMEHHOI'O THIIA, JTEHHCOBCKUM YEIOBEK, OCBOCHHUE
KOHTHUHEHTOB 3a npeaenamu Agpuku. [laneoreneTnka u najaeoreHoOMHUKa.

OBOJIIOLIMSI  COBPEMEHHOTO 4esioBeKa. ECTecTBEHHBI OTOOp B MOMYNISIUAX
yesoBeka. MyTaluoHHbId nipouecc M noaumopdusMm. IlonynsimoHHble BOJIHBI, Ipeild
Ie€HOB, MUTpanus U «3(PPeKkT OCHOBATENS B MOMYJIALUIX COBPEMEHHOTO YeJIOBEKA.

UYenoseueckue pacel. [lonstre o pace. bonpiine pacel: eBporieoniHas
(eBpaswmiickas), aBCTpaJIO-HETPOMJIHAS (PKBAaTOpHalbHAsA), MOHTOJOMAHAs (a3UaTCKO-
aMepuKkaHcKasi). BpeMs u myTH pacceneHusi 4elOBeKa IO IUlaHeTe. EIUHCTBO
yenoBeuecknx pac. HayuHas HecocTosTenbHOCTh pacuszma. [IpucnocoOiaeHHOCTh
YeJIOBEKA K pa3HBbIM YCIIOBHIM OKpYKaroliel cpenl. Bnusaue reorpadudeckoit cpeasl u
npeiida reHoB Ha MOP(OJIOTHIO U (PU3UOJIOTHIO YEIIOBEKA.

MexaucuuruinHapHbie METOoAbl B (pu3nueckoil (OMOJIOTHYECKON) aHTPOIOJIOTHH.
OBOJIFOIMOHHAA AHTPOIOJOTHS W MaJCOAHTPOIIOJNOTHS YEJIOBEYECKUX MOMYJISLIMM.
buocounansHbple MCCIENOBaHUS MPUPOABI 4esioBeKa. lccnemoBaHue KORBOIMIOLHUH
OMOJIOTUYECKOTO U COLIMAIIBHOTO B YEJIOBEKE.

JleMoHCcTpanuu

[Toprpetsr: Y. Hapsun, JI. Jluku, f.4. Porunckui, M.M. I" epacumos.

Tabnupel U cxembl: «MeTOJbI aHTPOMOJIOTUWY», «I OJOBHOM MO3T YEJIOBEKay,
«HenoBekooOpa3Hbie 00€3bIHB, «CKENeT YeT0BeKa U CKEJIET MUMIaH3e», « Py TnMeHThI
Y aTaBU3MbDY, «JIBHKYIIIHE CHIIBI aHTPONIOTEHE3a», « IBOJIOIIMOHHOE IPEBO YETIOBEKAY,
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«ABcTpanonuTek», «YenoBek yMmenbli», «YHenoBek MpsMOXoasumiy, «JleHucoBCKHil
yenoBek» «Heannmeprampupb»y, «KpomanboHub», «lIpenku dyenoBeka», «ITambl
ABOJIIOLIMM YEJIOBEKA», «Packl UeloBeKay.

OO6opynoBaHue: MYJSKA OKaMEHEJOCTeH, MPeIMETOB MaTepUalbHOU KYJIbTYpPbl
IpPEAKOB dYeNoBeKa, penpoaykiuu (dororpadun) kapTuH ¢ MHUDOJOTHUECCKUMU U
OMONEHCKUMHU  CIO)KETaMU  MPOUCXOXKICHUS  yenoBeka, (¢Gororpadud  HAXOJIOK
MCKOIAEMBIX OCTAaTKOB YEJIOBEKa, CKEJIET YEJIOBEKa, MOJIENIb Yepena YeJIOBEKa U ueperna
MIMMIIaH3€, MOJENb KHCTH YEJIOBEKa M KUCTU IIMMIIAH3€, MOJEIM Topca MPEIKOB
YEJI0BEKA.

JlabopaTtopHas pabora «M3yueHune ocoOEHHOCTEH CTPOCHHUS CKeJIeTa 4YelioBeKa,
CBSI3aHHBIX C IMIPSMOXO0KICHUEM.

[TpakTuyeckas padora «3yueHne 3K0JIOrHYECKUX aJalTaluil YeI0BEKay.

Tema 6. Dxosorusi - HayKa 0 B3aHMOOTHOLIEHHSIX OPraHU3MOB W HAJOPraHU3MEHHBIX
CHCTEM C OKPYKAKLIeH cpeaou

3apoxaenue u pasButue skojoruu B Tpyaax A. ['ymOGonbara, K.®. Pynse, H.A.
CesepiioBa, . I'ekkens, A. Tencnu, B.H. Cykauésa. Paznensl u 3agaun s3xoiaoruu. CBsizb
AKOJIOTHH C IPYTUMU HAyKaMH.

Meronsl skonoruu. [loneBbie HaOMOAEHUA. ODKCHEPUMEHTHI B  SKOJOTHUU:
pUPOHBIE U JabopaTopHbie. MoenpoBaHue B SKOJIOTUU. MOHUTOPHUHT OKPY>KarOIIEH
CpeIlbl: JIOKAJIbHBIN, PETUOHAIBHBIN U TJI00AIbHBIN.

3HaueHUE HPKOJOTUUECKUX 3HAHUM JJIS YeOBEKa. JKOJIOTMYECKOE MUPOBO33PEHUE
KaKk OCHOBAa CBsi3€M yenoBedecTBa C Mnpupogord. DopMupoBaHHE 3SKOJIOTUYECKOU
KYJBTYpPbI U KOJIOTUYECKON TPAaMOTHOCTH HACEIEHUSI.

JleMoHCTpanuu

[Toptpetsi: A. I'ym6oasar, K.®. Pynse, H.A. CeBepuos, 3. I'ekkens, A. Tencnu,
B.H. Cyxkaués.

Tabmumel m  cxeMel: «Paszgenel skonormmy, «Metoasl »Kojgorumy», «Cxema
MOHHUTOPHUHTA OKPYXKAIOIIEH CPEIbD».

JlabGopartopHas pabota «M3ydeHue MeTo10B IKOJOTUUECKUX UCCIICAOBAHUI.

Tema 7. Opranusmsl u cpeaa oOMTAHUS

Okosornueckre (GakToppl W 3aKOHOMEPHOCTH ux JAeicTBus. Knaccuduxarus
AKOJIOTUYECKUX (PaKTOpOB: abWOTUUYECKHE, OMOTHYECKHE, aHTpomoreHHble. OOrue
3aKOHOMEPHOCTH JIeHCTBUS dKojorudeckux (axropos. IlpaBmno muaumyma (K.
Mmpenrens, 0. Jlubux). TosepaHTHOCTh. OIBPUOMOHTHBIE U CTCHOOMOHTHBIC
OpTaHU3MBI.

Abuotnueckue Qakropbl. CBeT Kak sKojoruyeckuit axrtop. JlelicTBue paszHbIX
YYaCTKOB COJIHEYHOI'O CIEKTpa Ha OpPraHU3Mbl. DKOJOTMYECKUE TPYIIbl PACTEHUH U
’KUBOTHBIX IO OTHOILIEHUIO K cBeTy. CUrHaibHas posib cBeta. DoTonepuoansm.

Temneparypa kak skojorudeckuid paktop. JlericTBre TeMnepaTypbl Ha OpraHU3MBbI.
[lolikunoTepMHBIE U TOMOMOTEPMHBIE OpPraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE
OpraHU3MBl.
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BnaxxHocte kak akonoruyeckuit  ¢akrtop. IlpucmocobneHusi pacTeHHil K
noJIep ka0 BogHOro OanaHca. Knaccudukanusi pacTeHU MO OTHOIICHHWIO K BOJIE.
[Ipucnoco6ieHust KUBOTHBIX K U3MEHEHHUIO BOJIHOTO PEKUMA.

Cpenbl oOUTaHUSI OPTaHU3MOB: BO/JIHAsI, HA3€MHO -BO3/yllIHAs, [IOYBEHHAS,
IyOMHHAS TIOAMOYBEHHAs, BHYTpHOPTaHU3MeHHass. DU3HKO-XUMHIECKUE 0COOCHHOCTH
cpen oouTaHus opraau3MoB. [IpucnocoOeHnst OpraHu3MOB K KU3HH B PA3HBIX CPeJax.

buonornyeckue putmbl. BHemnne u BHyTpeHHHE pUTMbl. CyTOUHBIE U TOJIUYHBIC
puTMBl. [IprucnocoO0aeHHOCTh OPTaHU3MOB K CE30HHBIM U3MEHEHUSIM YCIIOBUHN KU3HU.

Kusznennsie popmbl opranu3moB. [lonarue o sxkusHeHHOW (opme. JKuzHeHHbIE
bopMbI pacTeHHl:  J1epeBbsl, KyCTAPHUKH, KyCTAPHUYKHU, MHOTOJIETHUE TPABBI,
olHONEeTHUE TpaBbl. JKW3HEHHbIE (OPMBI >KUBOTHBIX: THUIPOOHMOHTHI, TE€OOUOHTHI,
a’3poOnOHThI. OCOOEHHOCTH CTPOSHUS U 00pa3a KU3HU.

buotnueckue ¢dakTopel. Bumbl OMOTHYECKHMX B3aUMOACHCTBUN: KOHKYPEHIIHS,
XUIIHUYECTBO, CcUMOMO3 u ero Qopmel. [lapazutusm, koomepaius, MyTyallu3M,
KOMMEHCAJIM3M (KBapTUPAHTCTBO, HaxJieOHWYECTBO). HeTpoduueckue B3aumMonencTBus
(Tomueckue, Gopuyeckue, dadpuyeckue). 3HaUCHUE OMOTHYCCKHX B3aUMOJICHCTBUI
JUISL CYIIECTBOBAaHUS OpPraHu3MoB B cpene obOutanus. [IpuHIUN KOHKYPEHTHOTO
VCKJIFOYEHUS.

JeMoHcTpanuu

Tabmuupl u  cxeMbl: «Okosiorudyeckue (paktopel», «CBETOBON CHEKTPY,
«IKOJIOTUYECKUE TPYMIbl >KUBOTHBIX IO OTHOIIEHUIO K CBETY», «TelIOKpOBHbIC
KUBOTHBIC», «XOJIOMHOKPOBHBIE KUBOTHbBIE», «DuU3nonornyeckue  aganTaluu
KUBOTHBIX», «Cpeibl OOUTaHUSI OPraHU3MOBY, «buosiornyeckue puTMby, « KU3HEHHbIE
bopmbI pacTeHuiD, «Ku3HeHHeie bopmbI JKUBOTHBIX), «Kocucrema
HIMPOKOJIUCTBEHHOTO Jiecay, «JDKOCHUCTEMa XBOMHOro iseca», «llenmum mnuranusy,
«XuniauyectBoy, «Ilapazutuzmy», «Konkypenuus», «Cumomosy», «Kommencanmuzmy.

Oo6opynoBanue: repdbapu pacTeHU U KUBOTHBIX, MPUCTIOCOOIEHHBIX K BIUSHUIO
Pa3IMYHBIX DKOJIOTMYECKUX (PAKTOPOB, repOapuu CBETOJIOOMBBIX, TEHEIIOOUBBIX U
TEHEBBIHOCIIMBBIX PACTCHUM, CBETOJIOOMBHIC, TECHEIIOOMBBIE UM TEHEBBIHOCIIHUBBIC
KOMHATHBIE pACTCHHs, TepOapud U KOJUICKIIUU TEeIUIONIOOMBBIX, 3UMOCTOMKUX,
MOpPO30YCTOMYMBBIX ~pPACTCHUI, dYydejda TMTUIl U 3Bepeil, repbdapum pacTeHUH,
OTHOCSIIUXCS K TUrpoduTam, Kcepoduram, Me3opuTaM, KOMHATHBIC PACTCHUS JAHHBIX
TPYIII, KOJUICKIIUU KUBOTHBIX, OOUTAIONINX B Pa3HBIX Cpeaax, repOapuul M KOJUICKITUU
pacTeHUl U JKUBOTHBIX, OOJAMAIONIMX YEepTaMU MPUCIIOCOOIEHHOCTH K CE30HHBIM
W3MCHEHUSIM YCIIOBUM JKW3HHM, TepOapuyd W KOJUICKIIMM PACTEHUH U HKUBOTHBIX
pPa3TUYHBIX >KU3HEHHBIX (DOPM, KOJJIEKIIMHM >KUBOTHBIX, YYaCTBYIOIIUX B Pa3IUYHBIX
OMOTUYECKUX B3aMMOICHCTBHSIX.

JlaGopaTtopHas pabora «BpisBieHre mpucrnocoOJeHU OPraHu3MOB K BIIUSTHHUIO
CBETaY.

JlaGopatopHas paborta «BblsiBieHHE NPUCTIOCOONICHUN OPraHU3MOB K BIUSHUIO
TEeMITepaTypPhI».

JlabopaTopHas paboTa «AHATOMHYECKHE OCOOCHHOCTH PACTCHHM U3 Pa3HBIX MECT
oOUTaHUS.
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Tema 8. IkoJiorvsi BUI0B M NOMYJIALMIA

DKOJIOTHYECKHE XapaKTEPUCTUKU Tomynasnuu. Ilomynsius kak Ouojoruyeckas
cucrema. Poib HeOgHOPOTHOCTH cpenbl, (U3NYEeCKuX OaphbepoB M OCOOCHHOCTEH
Ouosiorud BUJIOB B (POPMHUPOBAHWUU MPOCTPAHCTBEHHOM CTPYKTYPHI TOMYJISIIHIA.
OCHOBHBIE TIOKa3aTEIU MOMYJSLMNU: YHUCICHHOCTb, IIOTHOCTh, BO3PACTHAsI M IOJIOBas
CTPYKTYpa, POXKIAEMOCTh, IPUPOCT, TEMII POCTa, CMEPTHOCTh, MUTPALIUSL.

DOkonoruyeckass CTpykTypa mnonyasiuuu. OIEeHKa YHCICHHOCTH IOMYJISIHY.
JlnHaMUKa TIONyJISIUMU M €€ Peryanus. DBUOTHYECKHMH TMOTEHIMAT IOMYJISLHH.
MoaenupoBanue AWHAMUKH monyJsiuuu. KpuBble pocTa YHUCICHHOCTH MOMYJISAIINM.
KpuBsie BbDKUBaHMSA. Perysiius 4ucIeHHOCTH MOIMYJISAIUNA: poJIb (DaKTOPOB, 3aBUCSIITNX
U HE 3aBUCSIIMX OT IVIOTHOCTH. DKOJOTHUECKHE cTpaTeruy BuaoB (T - u K-ctparerun).

[Tonarue 00 3Ko0rHYEcKOM HHINE BUAA. MecTooOuTanue. MHOroMepHas MOJICIb
skosornyeckorn Humn Jx.JM. XaruymHcoHa. Pa3Mephl 3KOJIOTMYECKOW  HUIIIM.
[TorennumanbHas U peain30BaHHAs HULIU.

Bun kak cucrema nonyisinui. Apeansl BUAOB. BUIBI M UX )KU3HEHHBIE CTPATETHM.
DKOJIOTHUYECKHNE YKBUBAJICHTHI.

3aKOHOMEPHOCTH TOBEJACHHUS W MHUTPALMil >KMBOTHBIX. DBHOJOTrMYECKHME WHBA3UU
YyKEPOJHBIX BUOB.

Hemonctpanuu IlopTper:

Jx. 1. XaT4ynHCOH.

TaOauIBl U CXEMBI: «IKOJIOTUYECKHUE XapPaAKTEPUCTUKH MOIMYJIISLIUN,
«IIpocTpaHcTBEHHas CTPyKTypa HOmyiasiuun», «Bo3pacTHeie mupaMuabl MOMYISLAN,
«CKOpOCTh 3aceNeHHs] TMOBEPXHOCTH 3EMJIM PA3IUYHBIMU OpraHu3MaMu», «Mojelnb
skojoruueckor Humm Jx. M. XatanHconay.

OO6opynoBaHue: repoapuu pacTEHUN, KOJIJIEKIIUU KUBOTHBIX.

JlaGoparopHas pabota «IIpucniocoOneHust CeMsiH paCTeHUM K PacCEeICHUIO.

Tema 9. JkoJ10rust c0001IECTB. IKOJIOTHYECKHE CUCTEMBI.

Coo0mecTBa opranu3MoB. brorieHos u ero cTpykTypa. CBsizu MeXIy OpraHu3MamMu
B OMOIICHO3E.

Okocuctema kak otkpbiTas cucrema (A.[Jx. Tencmu). OyHKIIMOHATBHBIE OJOKU
OpraHU3MOB B DJKOCHCTEME: MPOIYICHTHI, KOHCYMEHTHI, penyleHThl. Tpodudeckue
ypoBHHu. Tpoduyeckue nenu u cetu. Abuotudeckue 610k 3KocucTeM. [10uBbI 1 MBI B
sKkocucTemMax. KpyroBopoT BEmIECTB U MOTOK SHEPTUU B SKOCUCTEME.

OcCHOBHbBIE TIOKa3aTEIM 3KOCUCTEMbl. buomMacca W mpoayKuHs. DKOJOTHUYECKHE
MIAPaMHUJIBI YUCEN, OMOMACCHI U SHEPTHH.

Junamuxa skocucmem. Kamacmpoguueckue nepecmpoiiku. @uykmyayuu.
HampaBneHHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB - CyKieccuu. llepBuuHble W
BTOPUYHBIE CYKIIECCUM M WX NPUYHHBI. AHTPOINOTEHHBIE BO3JICHCTBUS HA CYKIIECCHUMU.
KinmakcHoe cooOmectBo. brnopasnoobpasue u moaHOTa KpyroBOpPOTa BEIIECTB - OCHOBA
YCTOWYMBOCTH COOOIIIECTB.

[IpuponHbie PKOCHUCTEMBI. JKocucmemMvl 03€p U peK. IKocucmemvl Mopeu U
0KeaHos8. IKocucmemovl MyHOpP, 1eCO8, CHeneti, nYyCmbltb.

28



AHTpPONOreHHbIE IKOCUCTEMBI. ATrpo3kocucTema. ArporeHo3. Paznmuuus mexmy
AHTPOIOT€HHBIMU U TPUPOJHBIMHU 3KOCHUCTEMAaMHU.

Ypboskocucrembl. OCHOBHBIE KOMITIOHEHTHI yYpOoskocucteM. ['opojackas ¢uopa u
¢ayna. CuHaHTponuzanusi ropojickoil (ayHbsl. buonornueckoe U XO35HCTBEHHOE
3HAUYEHUE arpO’IKOCUCTEM U YPOOIKOCUCTEM.

3aKOHOMEpPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBHI OPraHuW3MOB B
IKOCUCTEMAaX. Pob kackaono2o sghgexma u 8u008-30ughukamopos (Kirouesvix 6uoos) 8
@yHKYyuoHuposanuu 3xocucmem. llepeHOC SHEPTUM W BEHIECTB MEXAY CMEKHBIMU
HKOCHUCTEMaMHU. Y CTOMYMBOCTh OPraHU3MOB, MOMYJSALMA M JKOCHCTEM B YCIOBHSX
€CTECTBEHHBIX U AaHTPOIIOT€HHBIX BO3JECHCTBUIA.

Mexanuzmvl 6o30eticmeusi 3aepA3HeHUl pPA3HbIX MUN08 HA CYOOP2aHUIMEHHOM,
OpP2aHUIMEHHOM, NONYIAYUOHHOM U IKOCUCEMHOM YPOBHSX, OCHOBbL IKOIOSUYECKO20
HOPMUDOBAHUSL  AHMPONO2EHH020  6030eucmeus.  MeTononoruss  MOHUTOPHUHIA
€CTECTBEHHBIX U AaHTPOIOTEHHBIX YKOCUCTEM.

JleMoHcTpanuu

[Toptpet: A.Jlx. Tencnu.

Tabmuupl u cxempl: «CTpyKTypa OMOLIEHO3a», « DKOCUCTEMA IIUPOKOIUCTBEHHOTO
jeca», «DKOCHUCTeMa XBOWHOro Jeca», «DyHKIMOHAIbHBIE TPYIINbl OPraHU3MOB B
aKocucTeMe», «KpyroBopoT BelIeCTB B skocucteme», «llenu murtanus (macTOuIiHas,
JNETpUTHAS)», «DKOJOTHYECKass TMHUpaMUJa 4Yucem», «IKOJOrMyeckas MnUpaMuaa
Ooumomacchl», «ODKoJIOTHYECKas mnupamuga dSHeprum», «OOpazoBaHue 00JI0TaY,
«lTepBuunas cykieccus», «BoccTaHoBIeHUE Jieca MOCIIE MOXKapa», « IKOCUCTEMA 03EPay,
«ArpoueHos», «KpyroBopoT BelIECTB M MOTOK 3HEPTUHM B arpoueHose», «lIpumepsl
ypOOIKOCHUCTEM.

OOGopynoBanue: repOapuy pacTEeHUM, KOJUICKIIMHM HACEKOMBIX, dydeja NTHI[ U
3Bepei, repbapuu KyJbTYpHBIX M JAUKOPACTYIIMX PACTEHUU, aKBAPUYM KakK MOJIEh
SKOCHCTEMBI.

IIpakmuueckas paboma «3yuenue u onucaHnue ypoOIKOCUCTEMBI.

Jlabopamopnasa _paboma «V3ydeHue pazHOOOpazusi MEJIKUX TTOYBEHHBIX
YJIEHUCTOHOTHX B Pa3HbIX SKOCUCTEMAX.

Ixckypcus «IKCKypcus B TUIIMYHBIN OMOTeo1ieHo3 (B 1yOpaBy, Oepe3HsIK, IbHUK,
Ha CYXOJIOJIbHBIM HMJIM IOMMEHHBIN JIyT, 03€p0, O0I0TO)».

IKcKypcus « IKCKYPCHs B arpOIKOCUCTEMY (HA MOJIE WU B TEILNTMYHOE XO3SIIICTBO)».

Tema 10. Buocdepa - rinodanbHas IKOCHUCTEMA

buochepa - obOmemnanerapHass o6Oojouka 3emiid, TA€ CYIIECTBYET WJIU
CylllecTBOBajia >ku3Hb. Pa3Butue mpencraBieHuii o Omocdepe B Tpymax 3. 3rocca.
VYuenune B.U. Bepuanckoro o 6mocepe. O6mactu Ouochepst u e€ cocrtaB. Kupoe
BEIEeCTBO Orocephl U ero GyHKITUH.

3aKkOHOMEpPHOCTH cymiecTBoBaHus Ouocheprl. OcobeHHOCTH Onocdepsl Kak
rnobanpHONW 3KocHcTeMbl. JlMHamuuyeckoe paBHOBecue B Ouocdepe. KpyroBopotsl
BCIICCTB M OMOTCOXMMHUYCCKUE IHMKIBI (yriepoja, a3ora). PUTMHYHOCTH SIBJICHUH B
ouocdepe.
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3oHanbHOCTh Ouochepsl. [lonarue o 6uome. OCHOBHBIE OMOMBI CYIIH: TYHJIpa,
XBOWHBIE JIECA, CMEIIAHHBIE W MIUPOKOJIMCTBEHHBIE JIeCa, CTENHU, CABAHHBI, ITYCTHIHH,
TPOIUYECKHUE JIeCa, BHICOKOTOpbi. Kimumar, pacTuTenabHbId U KUBOTHBIA MUpP OHMOMOB
CyIIHN.

CtpykTypa ¥ GYHKIHS XKUBBIX CHCTEM, OIICHKA MX PECYpPCHOTO TMOTCHIHANA |
ounocepHbIx QyHKINH.

JleMoHCTpanuu

[Toptpetsi: B.. Bepnaackuii, 3. 3rocc.

Tabmuubr u cxemsl: «l'eochepsr 3emnm», «KpyroBopor azora B mpupome»,
«KpyroBopor yriepoga B npupone», «KpyroBopor kwuciopoma B - HpUPOIE»,
«KpyroBopoT BojbI B npupojie», «OcHOBHBIE OMOMBI cyminy, «KinMmaruueckue mosica
3emnn», «Tynapa», «Taitra»y, «CmemaHHbld Jiecy», «lIIMPOKOIMCTBEHHBIN JECy,
«Cremnby, «CaBanHay, «IlycTeiH Y, « TponnyeckHii Jiecy.

OO6opynoBanue: repOapuu pacTeHUM pa3HbIX OMOMOB, KOJIJIEKIIUU KUBOTHBIX.

Tema 11. YesoBek U OKpYy Kaomas cpeaa

DKOJIOTHYECKHE KpU3MCHI U UX NMpUYMHBL. BoznelcTBue uenoBeka Ha Ouochepy.
3arpsi3HeHHE BO3AYLIHOM cpeapl. OXxpaHa Bo3ayxa. 3arps3HeHue BOAHOM cpenbl. OxpaHa
BOJHBIX pecypcoB. Paspymenue mnousbl. OXxpaHa NOYBEHHBIX pecypcoB. M3MeHeHUe
KJIMMaTa.

AHTpOIIOTEHHOE BO3JICUCTBUE HA PACTUTEIBbHBIA W JKUBOTHBIM MHp. OXxpaHa
PACTUTENBHOTO U JKUBOTHOTO MUpa. OCHOBHBIE MPUHIMIIBI OXpaHbl TpUpoAbl. KpacHbie
kHuru. Ocobo oxpansemsie npupoansie Tepputopun (OOIIT). boranuueckue caasl U
300JI0OTMYECKUE TTapKH.

OCHOBHBIE TPUHIUIB YCTOWYMBOIO pa3BUTUSL YEJIOBEYECTBA W MNPUPOJBIL.
PaunoHnanbHOE TPUPOAOINOIB30BAHUE M COXpPaHEHHWE OMOJOTMYECKOTO pa3sHOO0Opa3us
3emuin. OO1IME 3aKOHOMEPHOCTH TJIOOAIBHBIX YKOJIOTUYECKUX KPU3UCOB. OCOOEHHOCTH
COBPEMEHHOT'O KPU3UCA U €r0 BEPOSITHBIE ITOCIIEICTBUS.

Pa3BuTre METOIOB MOHUTOPHHIA PA3BUTHSA ONACHBIX TEXHOIE€HHBIX ITPOLIECCOB.
Cucmemuvie uccied08anus nepexooa K pecypcocoepezaroujeli U KOHKYPEeHmMOCnoCoOHO
aHepeemuke.  buonocuueckoe  pasnoobpazue u  obuopecypcvl.  HayuonanvHuvle
uHgopmayuonHsvle cucmemyl, obecneuugaroujue 00CmMyn K UHGOpMayuu no coCmosIHUuIO
omoenvbHbIX 8u008 u kocucmem. OcHO8bL dKOpeaburumayuu 3Kocucmem U cnocooos
OopbObBI ¢ buonospedcoeHusMU. PeKOHCMPYKYUs MOPCKUX U HA3EMHBIX IKOCUCTIEM.

JemoHcTpanuu

Tabnuiel U cxembl: «3arps3HeHre atMocdepbl», «3arpsi3HEHHE TUIPOCHEPhD,
«3arpsizHenue nouBbDy, «IlapHukoBbId 3PdexT», «Ocobo oxpaHseMble NPUPOIHbBIE
TEPPUTOPUN», «MOJIe]H YIIpaBIsSIEMOTro MUPay.

O6opynoBanue: Gportorpaduu OXpaHsIEMbIX PACTCHUHN U )KUBOTHBIX KpacHOU KHUTH
Poccniickon @enepanun, KpacHoi KHUTH pernoHa.
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IIVIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS ITPOI'PAMMBI 11O
BUOJIOI' HA YPOBHE CPEJHEI'O OBILIHEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJIbTaTaM OCBOCHUS O0yYaIOIUMUCS
IporpaMM CpeJHEro oOmero o0pa3oBaHUs: JHUYHOCTHBIC, METANPEIMETHbICE U
IIPEIMETHBIE.

B cTpykType JIMYHOCTHBIX pE3yJbTaTOB OCBOEHHSA NPOrpaMMbl MO OHOJIOTUU
BBIJICJICHBl CIIEAYIOIIME COCTABJISIOIIME: OCO3HAHHE OOYyYaroUMMUCS POCCUHUCKOU
TPAKIAHCKOW HIAEHTUYHOCTU - TOTOBHOCTH K CaMOPAa3BUTHIO, CAMOCTOATEIBHOCTH U
CaMOOIPEEICHUIO, HAJTUYUE MOTHUBAIMM K OOYyYEHHIO OMOJIOTHMH, LI€JICHAIIPABIECHHOE
pa3BUTHE BHYTPEHHHUX YOEXKIECHHM JIMYHOCTH HA OCHOBE KIIOYEBBIX IEHHOCTEH H
UCTOPUYECKHUX TPATULUI pa3BUTUSI OMOJIOTHYECKOT0 3HAHUS, TOTOBHOCTh U CIIOCOOHOCTh
oOyyJaroumxcsi pyKoBOJICTBOBATbCSI B CBOEU AESATENBHOCTH LEHHOCTHO - CMBICIOBBIMH
YCTaHOBKAaMH, TMPUCYIIUMH CHUCTEME OHMOJOTMYECKOro OO0pa3oBaHUsA, HaJU4He
IIPaBOCO3HAHUS HKOJIOTHYECKON KYJBTYphl, CIIOCOOHOCTH CTaBUTh LEIM M CTPOUTH
YKU3HECHHbIC TUUIaHBbI.

JIMYHOCTHBIE PE3yJIbTAThl OCBOEHHUS MPOrpaMMbl MO OHMOJIOTHUM JOCTHIalOTCS B
€IMHCTBE YYEOHOW M BOCIIUTATENbHOMN I€ITEIbHOCTH B COOTBETCTBUU C TPAAUIIMOHHBIMU
POCCUICKUMH COLIMOKYJBTYPHBIMU, HMCTOPUYECKUMH M IYXOBHO - HPABCTBEHHBIMHU
LHEHHOCTSIMM, TPUHATBIMM B OOILIECTBE TMpaBWJIaMU M HOpPMaMu TMOBEIACHUS U
CIOCOOCTBYIOT MPOLECCaM CaMOITO3HAHHUSI, CAMOBOCIIMTAHUS U CAMOPA3BUTHSI, Pa3BUTHUS
BHYTPEHHEH MO3ULIMH JIUYHOCTH, MATPUOTU3MA U YBAXKEHHUS K 3aKOHY M MPABOIMOPAJIKY,
YEJIOBEKY TpyJa U CTaplIeMy MOKOJIEHHUI0, B3AMMHOI'O YBAKEHHUSI, OEPEKHOTO OTHOILICHHUS
K KyJbTYPHOMY HACJIEIHI0 M TPAAWLHSIM MHOTOHAIMOHAIBHOrO Hapona Poccuiickoin
denepanuu, IpUPOAE U OKPYKAIOIIEH cpefe.

JIMYHOCTHBIE PE3yNbTaThl OCBOEHUS y4eOHOro mpeamera «buONOrUs» AOHKHBI
OTpakaTb ~ FOTOBHOCTb M  CIOCOOHOCTh  OOy4YaroIMXCi  PYKOBOACTBOBATHCA
cOpMUpPOBAHHOM BHYTPEHHEH TO3UIMEH JMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTALIUN, MO3UTUBHBIX BHYTPEHHUX YOEXKIC€HUN, COOTBETCTBYIOLIUX TPATULIMOHHBIM
LHEHHOCTSIM POCCHMCKOr0 OOIIECTBa, pACHIMPEHUE >KU3HEHHOTO OIbITa W OIbITA
NEeATEIbHOCTH B TMPOLIECCE peaM3allii OCHOBHBIX HaIpaBiIeHU BOCHUTATEIBHOU
NEeSATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpa’KmaHCcKOro BOCUTAHUSL:

c(hOpPMUPOBAHHOCTh TPAXKIAHCKON MO3UIMU OOYYaIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOT'O YJIEHAa POCCUICKOTO OOIECTBA;

OCO3HAHHE CBOMX KOHCTUTYIMOHHBIX MpaB U OOS3aHHOCTEW, YBAXKEHHUE 3aKOHA U
IIPABOIIOPSAIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOUW NESITENIbHOCTU NPHU CO3AAHUM YUYEOHBIX
MPOEKTOB, PELIEHUN y4E€OHBIX U MMO3HABATENbHBIX 33J1a4, BHIMOJIHEHUU OMOJOTUYECKHUX
AKCIIEPUMEHTOB;
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CIIOCOOHOCTBH ONPENENATh COOCTBEHHYIO IMO3ULUIO MO OTHOLIEHUIO K SIBICHUAM
COBPEMEHHOM KU3HU U OOBIICHITH €€;

YMEHUE YYHMTBIBATH B CBOUX JEHCTBUAX HEOOXOAUMOCTh KOHCTPYKTHBHOI'O
B3aMMOJICHCTBHS JIIOICH C pa3HBIMH YOEXKICHUSMHU, KYJIbTYPHBIMH IEHHOCTAMU U
COLIMAJIbHBIM ITOJI0KEHUEM;

TOTOBHOCTb K COTPYIHUYECTBY B IIPOIIECCE COBMECTHOTO BBITTOJIHEHUS YUEOHBIX,
ITIO3HABATEJIbHBIX U UCCIEN0BATEIBCKUX 3a1a4, YBAXKUTEIBHOTO OTHOIIEHUS K MHEHUIO
OIIIOHEHTOB P 00CYKI€HUU CIIOPHBIX BOIIPOCOB OMOJIOTMYECKOIO COJIEPIKAHNUS;
TOTOBHOCTb K T'YMaHUTApHOM U BOJIOHTEPCKON ACATEIBHOCTH;

2) MATPHOTHYECKOTO0 BOCIIHTAHUS:

c(hOPMUPOBAHHOCTh POCCUMCKON TPAXKIAHCKOM HWJIEHTUYHOCTH, MAaTPUOTU3MA,
YBOKEHUSI K CBOEMY Hapojay, UyBCTBa OTBETCTBEHHOCTH miepes; PonuHou, ropaoctu 3a
CBOM Kpai, cBOWO PoauHy, CBOWM S3BIK W KYJIbTYpy, IPONUIOE M HACTOSIIEE
MHOTOHAIlMOHAJIbHOTO Hapoja Poccuu;

LIEHHOCTHOE OTHOIIEHUE K NPUPOJHOMY HACIEIUI0 M TaMSITHUKAM MPUPOJIBI,
NOCTHXKEHUAM Poccuu B HayKe, HICKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPY/IE;

CIIOCOOHOCTH OIIEHWBATh BKJIAJI POCCUMCKUX YUEHBIX B CTAHOBJICHHE U PA3BUTHE
OMONIOTHY, TOHUMAaHUS 3HAYEHUsI OMOJIOTUU B MO3HAHUU 3aKOHOB MPHUPOJIbI, B KU3HU
YeJIOBEKa M COBPEMEHHOTO 00IIIEeCTBa;

uaeriHas yOeKIEHHOCTb, TOTOBHOCTh K CHyXKeHUIO u 3amure (OTeuecTsa,
OTBETCTBEHHOCTb 3a €T0 CyIb0Y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

OCO3HaHHE JIYXOBHBIX IIEHHOCTEH POCCHICKOTO Hapoia; chopMUPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHMS, STHUECCKOTO MTOBEICHUS; CTIOCOOHOCTD OIICHUBATH CUTYAIIHIO
[IPUHUMATh OCO3HAHHBIEC PEIICHUSI, ODUCHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U
LICHHOCTH;

OCO3HAHME JJUYHOTO BKJIa/Ia B IOCTPOCHUE YCTOMUMBOTO OYAYIIEeT0; OTBETCTBEHHOE
OTHOILIIEHUE K CBOUM POIUTEIISIM, CO3/IAHUIO0 CEMbH Ha OCHOBE OCO3HAHHOIO ITPUHATUS
LIEHHOCTEN CEMEMHOMU )KU3HU B COOTBETCTBUU C TPAAULMUAMU Hapo10B Poccuu;

4) 3cTeTHYeCKOro BOCIIMTAHMS:

ACTETUYECKOE OTHOIICHHE K MHPY, BKIIOYas JCTETHUKY ObITa, HAYYHOTO W
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIICHUI;

ITOHUMAHUE YMOLMOHAIIBHOTO BO3JACUCTBUS JKUBOU ITPUPOJIBI U €€ LIEHHOCTH;
TOTOBHOCTh K CAMOBBIPAXKEHHUIO B Pa3HbIX BUAAX UCKYCCTBA, CTPEMIIEHUE TIPOSBIATH
KayeCTBAa TBOPUYECKOU JIMYHOCTH;

5) ¢usnyeckoro BocnuTaHus, GopMHUPOBAHNS KYJbTYPbI 310POBbSI M SMOLHOHATBLHOTO
OJ1aronoJryums:

MOHMMAaHHUE U peaju3alys 3J0pOBOr0 M 0€30MacHOro odpasa >KU3HU (310POBOE
NUTaHUE, COOMIOJIEHUE TUTUEHUYECKUX TTPABUII U HOPM, COATaHCUPOBAHHBINA PEXKUM
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3aHATHI U OTIBIXA, peryjsipHas Gpuanyeckas akTUBHOCTb), O€PEKHOT0, OTBETCTBEHHOTO
U KOMIICTEHTHOTO OTHOIIECHHUS K COOCTBEHHOMY (DU3UYECKOMY U TICUXHYECKOMY
3J10pPOBBIO;

NOHUMAaHUE LIEHHOCTH MPaBUJI UHJMBUIYAIbHOTO U KOJUJIEKTUBHOIO 0€30MacHOro
MOBEACHUS B CUTYAIMIX, YTPOXKAIOIINX 3I0POBBIO U )KU3HU JIOJCH;

OCO3HaHWE TIOCIEJACTBUA U HENPUATUS BPEIHBIX MPUBBIYEK (YMOTpeOICHUS
QJIKOT0JIs1, HAPKOTUKOB, KYpEHUS);

6) TpPyI0BOro BOCIIUTAHUS:

TOTOBHOCTH K TPYAY, OCO3HAHHE [IEHHOCTU MacTepCTBa, TPYAO0JIIO0HE;

TOTOBHOCTh K AaKTHMBHOM JESATEIBHOCTH TEXHOJIOTMYECKOM H COIHAJIbHOH
HaIMpaBJICHHOCTH, CHOCOOHOCTh WHUIIMUPOBATh, IUJIAHUPOBATH M CAMOCTOSTEIBHO
BBITIOJIHATH TAKYIO JESITEIIbHOCTD;

UHTEpeC K pas3auyHbiM cdepam mnpodeccHoHaTbHON EATeIbHOCTH, YMEHHUE
COBepIIaTh OCO3HAHHBIA BBIOOp OymyIiel mpodeccuu U peain30BbIBaTh COOCTBEHHBIC
’KU3HECHHBIC IJIaHBI;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHHUIO U CaMOOOPA30BAHUIO HA MPOTSIKCHUH
BCEH JKU3HU;

7) 7IKOJOrHYeCKOro BOCIIUTAHHUS:

AKOJIOTMYECKH 11€JIECO00pa3HOe OTHOIICHUE K MPUPOJEC KaK MUCTOYHUKY KU3HU Ha
3emiie, OCHOBE €€ CYIIECTBOBAHUS,

MOBBILICHUE YPOBHSI YKOJIOTUYECKON KYJIbTYPHI: NPUOOPETEHUE OTbITA
TJIAHUPOBAHMS TTOCTYNKOB M OLEHKHA UX BO3MOXHBIX IMOCJIEICTBUM I OKPYKAIOIIECH
Cpenpl;

OCO3HaHHME II00ATLHOTO XapaKTepa SKOJOTHUECKUX MPOOJIeM U MMYyTEeH UX PEIICHMUS;

CITIOCOOHOCTh HCIOJIB30BaTh MPUOOPETaeMbIe NIPH M3YYCHUU OMOJIOTUU 3HAHUS U
YMEHHS TIPU PEIICHUH TPOoOJIeM, CBSA3aHHBIX C PallMOHAJILHBIM MPHUPOIOTIOIB30BAHUEM
(cobmroieHrE MpaBwII TIOBEJICHHS B IPUPO/IC, HAITPABIICHHBIX HA COXPAHCHUE PaBHOBECHS
B DKOCHUCTEMaX, OXPaHy BUJIOB, IKOCUCTEM, OUOChHEpHI);

AKTUBHOE HEINPUITUE JCUCTBHUM, NPUHOCAIIMX BPEH OKPYNKAOUIEH MPUPOTHOU
cpene, YMEHHE TMPOTHO3UPOBATH HEOJATONMPHUATHBIE DKOJIOTHYECKUE TOCIEACTBUS
NpEeANTPUHUMAEMBIX ICMCTBUM U NMPEAOTBPAIATh UX;

HAJIMYKE PA3BUTOrO 3KOJIOTHUYECKOTO MBILUICHUS, IKOJIOTUYECKOU KYJIBTYPBI, OIBITA
JNEATENBHOCTH DKOJIOTMYECKON HANpPaBICHHOCTH, YMEHHUS PYKOBOJICTBOBATbCS WMH B
MM03HABATEIbHOW, KOMMYHUKATUBHON U COMAJIBHON IPAKTUKE, TOTOBHOCTH K YYaCTHIO B
MPAKTUYECKOMN JICATEIIbHOCTH SKOJOTHYECKON HAITPAaBIECHHOCTH;

8) HeHHOCTH HAYYHOI'O MO3HAHUS:
c(OpMUPOBAHHOCTH MHUPOBO33PEHHSI, COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO
pa3BUTUSI HAyKd U OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO HAa JUAJOre KYJIBTYP,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIMKYJIBTYPHOM MUDE;
COBEPLICHCTBOBAHUE SA3BIKOBOM M YMUTATEIbCKOW KyJBTYpbl KakK CpEICTBa
B3aUMOJEHCTBUS MEXKY JIFOAbMU U NMO3HAHUSA MUPA;
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MOHUMAaHue crienuPuKy OUOIOTUHU KaK HAyKH, OCO3HAHUS €€ poJid B JOPMUPOBAHUU
paIMOHAIBHOTO HAYYHOTO MBIIUICHUS, CO3JaHUM IEJIOCTHOTO TPEACTAaBICHUS 00
OKpY’)KalollleM MHUpPE KaK O €IUHCTBE MPHUPOJbI, YEIOBEKa M OOIIECTBA, B MO3HAHUH
OPUPOJHBIX 3aKOHOMEPHOCTEH M pELICHUH MpoOJeM COXpaHEHUs MPUPOTHOTO
paBHOBECHS;

yOeXAEHHOCTh B 3HAYUMOCTH OHOJOTHHM JUIsi COBPEMEHHOW LMBUIM3AIUU:
o0OecriedeHUss HOBOTO YPOBHS DPAa3BUTHS MEIUIMHBI, CO3JaHHE MEPCIEKTUBHBIX
OMOTEXHOJIOTHU, CIOCOOHBIX pEIIaTh PeCypCcHbIEe MPOOIEMBbl pa3BUTHUSL YEJIOBEYECTBA,
MOMCKa TYyTeW BBIXOJA M3 TIOOANBHBIX HKOJOTHYECKUX MpodiieM U obecredeHus
nepexojia K yCTOMYMBOMY pAa3BUTHIO, PAallMOHAIbHOMY HCHOJIb30BAHUIO MPUPOAHBIX
pecypcoB U (hOPMHUPOBAHHUIO HOBBIX CTaHAAPTOB JKU3HU;

3aMHTEPECOBAHHOCTh B IMOJIyYEHUU OMOJIOTUYECKUX 3HAHUU B LIENSAX MOBBILICHUS
oOmieil KyJabTypbl, €CTECTBEHHO-HAy4YHOW TIPaMOTHOCTH, KaK COCTaBHOM 4YacTH
(YyHKUHMOHAIBHOM TIpaMOTHOCTH  oOywaromuxcs, (opMHUpyeMOl TpH HU3YYECHHH
OmoI0rNy;

MOHMMAaHHE CYIIHOCTH METOJOB TIO3HAHUS, HCIIOJIBb3YEMbIX B E€CTECTBEHHBIX
HayKaX, CIIOCOOHOCTH HCIIOJIb30BATh MOJydaeMble 3HAHUS IJI1 aHAN3a U OOBICHEHHS
SBIICHUN OKPYXKAIOLIETO MHpa W MPOUCXOIANINX B HEM W3MEHEHUH, YMEHHE AeNaTh
000CHOBaHHBIE 3aKIIFOYEHUS HA OCHOBE HAYYHBIX ()aKTOB M UMEIOIIUXCSI JAHHBIX C IIEITBI0
MOJTyYEHUS JOCTOBEPHBIX BHIBOJIOB;

CHOCOOHOCTB CAMOCTOSITEIBHO MCII0Ib30BATh OMOJIOTHUECKIE 3HAHUS JIsl PELICHUS
po0JIeM B peasbHbIX KU3HEHHBIX CUTYaIIUSX;

OCO3HAHWE LIEHHOCTH HAy4YHOM JIE€ATENbHOCTH, TOTOBHOCTh OCYLIECTBIATH
IPOEKTHYIO U UCCIIEA0BATENbCKYIO I€ATEIbHOCTh MHANBUIYAIbHO U B TPYIIIIE;

TOTOBHOCTh U CTIOCOOHOCTH K HETIPEPHIBHOMY 00pa30BaHUIO U CaMOOOpa30BaHUIO, K
AKTUBHOMY TOJTYYCHHIO HOBBIX 3HAHUW MO OMOJIOTHH B COOTBETCTBUU C >KU3HEHHBIMH
MOTPEOHOCTSIMU.

METAINIPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHble pe3yibTaThl OCBOCHHsI yueOHOro mnpeamera «buonorus»
BKJIFOYAIOT:  3HAYUMBIC JJIs1 (DOPMHUPOBAHUS MUPOBO33PEHUS 00YUAIOIUXCS
MEXIUCITUTUTMHAPHBIE  (MEXMIPEIMETHbIE) OOIeHAyYHbIE TIOHSTHS, OTpa)Karolue
IIEJIOCTHOCTh HAYYHOW KapTHUHBI MUpPA U CEIU(PUKY METOAOB MO3HAHUS, UCTIOJIb3yEeMbIX
B €CTECTBEHHBIX HayKax (BEIECTBO, YHEPTHs, SBICHHUE, MPOILIECC, CUCTEMA, HAYUYHBIH
dbakT, TPUHIWI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHUs, HCCIEIOBaHUE,
HaOJIOICHNE, U3MEpPEHNE, SKCIIEPUMEHT U JIpYyTue); YHUBEPCAIbHBIC YUCOHBIC NCUCTBUS

(mo3HaBaTeIbHbBIE, KOMMYHUKATUBHbIE, PETYJISTUBHBIE), o0ecreynBaroIme
dbopmupoBanue (YHKIMOHAIBHOM TIpPaMOTHOCTM M COUMAJIBHOM  KOMIETEHIIUH
oOyyJaronmxcs; CIIOCOOHOCTD oOy4Jaronmxcs UCIIOJIb30BaTh OCBOCHHbIE

MEXKIMCHMIUIMHAPHBIC, MHUPOBO33PEHUYECKHE 3HAHWUS U YHUBEpCAJIbHBIE Y4COHBIC
JIEUCTBYS B IO3HABATEIILHON U COLIMAIIBHOM MPAKTHKE.
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B pesynbpTate m3ydyeHus OHOJOTHMH Ha YPOBHE CPETHEr0o OO0IEro o0pa3oBaHHS y
oOyuaromierocsi OyayT cQOpMHUpPOBaHBI IO3HABATEIbHbIE YHHBEpPCAJbHbIE YUeOHBIC
JNEUCTBUSA, KOMMYHHMKAaTUBHBIE YHHUBEpCAJIbHbIE Y4E€OHbIE JIECHCTBUSA, PErYJISTUBHBIE
yHHUBEpCaJbHbIC yUYeOHbIE IEHCTBUS, COBMECTHAS ACSTEIbHOCTb.

Ilo3HaBaTeIbHbIE YHUBEPCAJIbHBIE YUeOHbIE eiiCTBUSA
ba3oBble Joruyeckue JeMCTBUA:

CaMOCTOATENBHO (HOPMYITUPOBATh U aKTyaIM3UPOBATH MPOOJIEMY, paccMaTpUBaTh
€€ BCECTOPOHHE;

UCITI0JIb30BaTh NPU OCBOCHUU 3HAHUN MPUEMBI JJIOTUYECKOTO MBIILICHUS (aHAIN3a,
CUHTE3a, CPaBHEHUs, KJIacCupuUKaImu, 0000IIEeHHS ), PACKPHIBATH CMBICI OMOJIOTUYECKUX
NOHATUHN (BBIACISATh UX XapaKTepHbIE IMPU3HAKH, YCTAaHABIUBATh CBSA3U C JAPYTHUMHU
MOHATHUSIMU );

ONPEAEIATH LEIU AEATEIbHOCTH, 3a/1aBas IapaMeTpPbl U KPUTEPUU UX JTOCTHUKEHUS,
COOTHOCHUTB PE3YJIbTATHI IEATEIBHOCTH C ITIOCTABJICHHBIMU LEIISAMU;

UCII0JIb30BaTh OMOJIOTHYECKUE TTOHATHS 1J1s1 OOBsICHEHUS (DAKTOB U SIBIICHUI KUBOM
IIPUPOLBI;

CTPOUTH JIOTUUECKHE PaCCyKIeHUsl (MHIyKTUBHbBIC, NEAYKTUBHBIE, IO aHAJIOTHUH),
BBISBIIAATH 3AKOHOMEPHOCTM H  INPOTUBOPEYUS B PACCMATPUBAEMBIX  SIBICHUSX,
(GbOopMyIMPOBATH BHIBOJIBI U 3aKITIOUEHUS;

IPUMEHATh CXEMHO-MOJICJIBHBIE CPEACTBA Uil NPEACTABJIEHUS CYILIECTBEHHBIX
CBSI3€H M OTHONICHHWM B M3y4aeMbIX OMOJOTHYECKUX OOBEKTaX, a TaKKe MPOTHBOPEUUI
Pa3HOTO POJia, BBISIBIIEHHBIX B PA3JIMYHBIX HH(OOPMAITMOHHBIX HCTOYHUKAX;

pa3pabaThiBaTh IUIaH pEIICHHS MPoOJieMbl C Y4Y4E€TOM aHalu3a HWMEIOIIUXCS
MaTepUaJIbHbIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JEATEIBHOCTb, OLIEHUBATh COOTBETCTBUE pPE3YyJIbTATOB
L[EJISIM, OLICHUBATh PUCKU NOCIEACTBUM AEATEIbHOCTH;

KOOPJIMHUPOBATh M BBINOIHATH pabOTy B YCIOBHUSAX PEabHOTO, BUPTYAJIbHOTO H
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOIIEM.

ba3oBble ucciiegoBarejibCKue AeHcTBHS.

BJIaJIETh HaBBIKAMHU YYEOHO-MCCIIEAOBATEILCKOW M TPOEKTHOW JESTEIbHOCTH,
HaBBIKAMU pa3perieHus mpooieM, CoCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIIBHOMY
IIOMCKY METOAOB PEIICHUSA NPAKTUYECKUX 3a7ad, IIPUMEHEHUIO Pa3JIMYHBIX METOIOB
IIO3HAHUSI,

HCII0JIb30BATh PA3JIMYHBIE BUIBI ACATEIBHOCTH I10 ITOJIYYEHHUIO HOBOTO 3HAHUS, €TO
WHTEpIIpeTaluu, TPeoOpa3oBaHUIO U MPUMEHEHHUIO B YUYCOHBIX CUTYyaIUsAX, B TOM YUCIIC
MIPU CO3/IaHUU YUEOHBIX U COIUATIBHBIX ITPOCKTOB;

dbopMupoBaTh HAyYHBIH TUI MBIIUICHHS, BJAJIeTh HAYYHOW TEPMHHOJIOTHEH,
KJIFOUEBBIMHU MOHATUAMU U METOJAMU;

CTaBUTh U (HOPMYJIUPOBATH COOCTBEHHBIE 33/1a4l B 00pa30BaTEIbHOM JIEITEIHHOCTH
1 )KU3HEHHBIX CUTYAIUIX;
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BBISBJISTH IPHYUHHO-CIICICTBEHHBIC CBSI3H M aKTyaJIM3UPOBATh 3a7a9y, BBIJIBUTATh
TUIIOTE3Y e€ PelICHMs], HAXOUTh apryYMEHTHI IS JOKa3aTeIbCTBa CBOUX YTBEPIKICHUH,
3aJ1aBaTh apaMETPhbl U KPUTCPUH PELICHHUS,

AHAJTM3UPOBATH MMOJyYCHHBIC B XOJIC PEIICHUS 3a/1a4H PE3YJIbTAThl, KPUTHYCCKH
OILICHUBATh UX IOCTOBEPHOCTH, POTrHO3UPOBATH M3MCHEHUE B HOBBIX YCIIOBHSIX; J1aBaTh
OILICHKY HOBBIM CUTYAI[HsIM, OLICHUBATh IPHUOOPETEHHBIN OIIBIT; OCYIIIECTBIIST
IeJICHANPABJICHHBIN TTOUCK TIEPEHOCA CPEJICTB U CIIOCOOOB JICHCTBUS B
poecCHOHaNBEHYIO CPENy;

YMETh TICPCHOCHUTh 3HAaHWS B IIO3HABATEIBHYI0O M TPAKTHUECKYIO 00JIaCTH
KHU3HEICATCIIEHOCTH;

yYMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX IIPEIMETHBIX 00JIaCTEeH; BBIIBUTATh
HOBBIC WJICH, IIpe/IaraTh OPUTHHAIBHBIC TIOIXObI U PEIICHHS, CTABUTH POOJIEMBI U
3aJ1a4M, JOIYCKAIOIHE aJIbTCPHATUBHBIC PEIICHUS.

PabGora ¢ undgopmanueii:

OPUEHTUPOBAThCS B PA3IUYHBIX HMCTOYHUKAX HMHPOpMalUUu (TEKCTE Y4eOHOro
0CcoOus1, HAYYHO-TIOMYJISIPHOU JTUTEPATYPE, OMOIOTMUECKUX CIIOBAPSAX U CIPABOYHUKAX,
KOMITBIOTEPHBIX 0a3ax NaHHbIX, B IHTepHEeTE), aHaIM3upoBaTh HHPOPMALIUIO Pa3TUYHBIX
BUJIOB U (OpM TMPEACTABICHUS, KPUTHYECKH OLIEHHBATh €€ JIOCTOBEPHOCTh U
HEMPOTUBOPEUUBOCTb;

bopMyIMpOBaTH 3aMPOCHl U TPUMEHSTH PA3IMYHBIE METOJIBI MIPU MTOUCKE U 0TOOPE
Ounonornyeckoi nHGOpMaIKI, HEOOXOIUMOM JIJIsl BBITIONHEHUS YYeOHbIX 3a/1a4;

npuoOpeTaTh OMBIT KCHOJB30BaHHUS HH(POPMAIMOHHO -KOMMYHUKATUBHBIX
TEXHOJIOTUM, COBEPIICHCTBOBATh KYJIbTYPY AaKTUBHOTO WCIOJIb30BAHUS Pa3TUYHBIX
IIOMCKOBBIX CUCTEM;

CaMOCTOSATENFHO BHIOMPATHh ONTUMAIIbHYIO ()OPMY MPECTABICHUS OMOJIOTHYECKOM
uH(popmaiuu (cxeMsbl, rpaduKH, TUarpaMmbl, TaOJIULbI, PUCYHKU U JPYTOE€);

WCIIOJIb30BaTh HAYYHBIM SI3bIK B KAUECTBE CPEJICTBA MPU paboTe ¢ OUOJOTUUECKOM
uHpopMaluen: NpPUMEHATh XUMUYECKHe, (PU3MYECKHEe M MaTeMaTH4YeCKUEe 3HAKU U
CHUMBOJIBI, (hOpMYJIbI, a00OpEBUATYPY, HOMEHKIIATYPY, UCII0JI30BaTh U TPE0oOpPa30BLIBATH
3HAKOBO-CUMBOJIMYECKHE CPEJCTBA HATJISIHOCTH;

BJIAJI€Th HAaBBIKAMM PACMO3HABAaHUA W 3alllUThl MH(OpMaNUU, WHPOPMALMOHHOU
0€30I1aCHOCTH JTUYHOCTH.

KomMMmyHuKaTUBHBIC YHUBEPCAJbHbIEC Y4eOHbIE 1eHCTBUS

Oo0wmennme:

OCYIIECTBJISATh KOMMYHUKAIIMM BO BCEX cepax KU3HMU, aKTHBHO Y4aCTBOBATH B
JMAJIOTe WM TUCKYCCHUH TI0 CYIIECTBY 00CYK/1aeMOl TeMbl (YMEHHE 3a71aBaTh BOIPOCHI,
BBICKA3bIBATh CYXJCHUS OTHOCUTEIBHO BBIITOJIHEHHUS MPEIJIAracMOM 3aJ1a4l, YYUTHIBATh
MHTEPECHI U COTJIACOBAHHOCTH MO3ULIMM IPYTUX YYACTHUKOB AUAIOTa UM JUCKYCCHH);
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pacrio3HaBaTh HeBepOaJIbHbBIE CPECTBA OOIIECHUS, TOHUMATh 3HAYCHHE COIIMAIbHBIX
3HAKOB, MPEANOCHUIOK BO3HMKHOBEHHMS KOH(MIMKTHBIX CHTyalllil, YMETh CMST4aTh
KOH(JIMKTHI U BECTH IIEPETOBOPHI;

BJIQ/IETh PA3IUYHBIMU CIocoO0aMHu OOIIEHHS M B3aUMOJICHCTBHS, MOHHUMATh
HAMEPEHHUs JIPYTUX JIOJCH, MPOSBIATh YBAKUTEIBHOE OTHOIICHHE K COOECETHUKY U B
KOPPEKTHOI popme PopMyTupOBaTH CBOH BO3PAKCHHS;

Pa3BEPHYTO U JOTHYHO U3JIaraTh CBOIO TOUKY 3PEHHSI C UCTIOJIb30BAHUEM SI3BIKOBBIX
CpPEACTB.

CoBMecTHas HEATECJIbHOCTD:

MOHUMATh U UCTIOIh30BaTh MIPEUMYIIECTBA KOMAHIHON ¥ MHIUBUIYaTIbHOU PaOOTHI
MIpU PEIICHUH OMOJOTUYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOAMMOCTh TPUMEHEHUS
IPyNNoBBIX (HOPM B3aUMOJIEHCTBUS MPHU PEIICHUH YUeOHOM 3a/1a4H;

BBIOMpPATh TEMATUKY U METO/Ibl COBMECTHBIX JEHCTBUN C yUETOM OOLIUX UHTEPECOB
Y BO3MOYKHOCTEHN Ka)JOT0O YJICHA KOJJICKTUBA;

MIPUHUMATH LIEJIM COBMECTHOM JIESITEIbHOCTH, OPTAHU30BBIBATH U KOOPJAUHUPOBATH
JNEUCTBHUS MO €€ IOCTHXKEHUIO: COCTABJIATH IUIAH ICMCTBUM, pACIPEACIATH POJIU C YUETOM
MHEHHUI y4aCTHUKOB, 00CYK/IaTh pe3yJIbTaThl COBMECTHOM PabOTHI;

OIICHMBATh KAa4ECTBO CBOETO BKJIAJIa M KaXJOTO YYAaCTHMKA KOMaHJbI B OOIIUI
pe3yJbTar Mo pa3pabOTaHHBIM KPUTEPUSIM;

IpeajaraTb HOBBIE IIPOEKThI, OLECHUBATHL WJAEHW C IIO3ULUHAH HOBU3HBI,
OPUTHMHAJIBHOCTH, TPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBIJISITh O3UTUBHOE CTPATETMUECKOE MOBEACHUE B PA3JIMYHBIX CUTyalHUsIX,
MPOSIBJIATH TBOPUECTBO U BOOOPAXKEHUE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbBIE YHUBEPCAJIbHBbIE YUeOHbIE 1eiiCTBUS CamMoopraHu3amus:

UCIIOJIb30BaTh OMOJIOTUYECKHE 3HAHUSA JIJIS BBISIBIICHUS MPOOJIEM U WX PEIICHUS B
KU3HCHHBIX M YYCOHBIX CUTYAITUSX;

BBIOMPATh HA OCHOBE OMOJIOTUYECKUX 3HAHUM IEJIeBhIC M CMBICIIOBBIE YCTAHOBKH B
CBOUX JICUCTBUSAX M MOCTYIKaX MO OTHOIICHUIO K KUBOU MPUPOJIC, CBOEMY 3J10POBbIO U
3JI0POBBIO OKPYKAIOIIKX;

CaMOCTOSITEJIbHO  OCYIIECTBJISATh IMO3HABATEIIbHYIO JICSTEIbHOCTb, BBISBISATH
npoOJsieMbl, CTaBUTh U (OPMYJIMPOBATH COOCTBEHHBIC 3aJaud B OOpa3oBaTEIbHOMN
NEATEIbHOCTU U )KU3HCHHBIX CUTYaIUsX;

CaMOCTOSITEJIbHO COCTABIIATH TUIAH PEIICHUS TPOOJIEMBI ¢ YUETOM UMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH 1 MIPEANOYTCHHIA; TaBaTh OIIEHKY HOBBIM
CUTYyalUsIM;

pacmmpsTh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JTMYHBIX TPEIITOYTCHHI; 1eTIaTh
OCO3HaHHBIN BHIOOP, ApryMEHTUPOBATH €0, OpaTh OTBETCTBEHHOCTh 32 PEILICHUE;
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OLICHUBATbH MPUOOPETEHHBIN OTIBIT;

croco0cTBOBaTh (HOPMHUPOBAHUIO U TPOSBICHHUIO IMIMPOKOW 3PYIUIMH B Pa3HBIX
00JacTAX 3HAHUW, MOCTOSHHO IMOBBIIATH CBOW OOpa30BaTENbHBIA W KYJIBTYpPHBIN
YPOBEHb.

CaMOKOHTPOJIb:

JIaBaTh OILIEHKY HOBBIM CHUTyallUsIM, BHOCUTb KOPPEKTHMBBI B JIEATEIBHOCTb,
OLICHUBATh COOTBETCTBUE PE3YIbTATOB LIEIAM;

BJIaJIETh HAaBbIKAMHM ITO3HABATEIBLHON pe(IeKCHH KaK OCO3HAHHUS COBEPIIAEMBIX
JNIEUCTBUMA U MBICIUTEIBHBIX IPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHUM, MCIIOJIb30BATh
puéMBI pedIeKCUH Il OLICHKU CUTYaIlMH, BEIOOpA BEPHOTO PEIICHNS,

YMETH OLICHMBATh PUCKU U CBOEBPEMEHHO IIPUHUMATH PEIICHUS 110 UX CHUKECHUIO;

IIPUHUMATh MOTUBBI U apT'YMEHTBI IPYTUX [IPU aHAJIU3E PE3YJIBTATOB AEATEIbHOCTH;

IIpunsTHE Ceds U APYTrHUX:
NPUHUMATH Ce0s1, TOHMMAas CBOM HEJOCTATKU U JJOCTOMHCTBA,
[IPUHUMATh MOTUBBI U apTyYMEHTBI IPYTUX IIPU aHATU3E PE3YIIbTATOB AEATEIbHOCTH,
IIPU3HABATh CBOE MPABO M MPABO JPYTHX HA ONITHOKH;
pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3UIUHU APYTOro YeIOBEKA.

INPEAMETHBIE PE3YJIBTATBI

[IpeameTHbIE pe3ynbTaThl OCBOEHUS COAEpkKaHusl yueOHoro npeamera «buonorusp»
Ha yriyOJIEHHOM ypOBHE OPHUEHTHUPOBAHBI Ha oOecrnedyeHue MPOPUILHOTO O0yUYEeHHS
oOyuaronuxcst 6mosiornd. OHU BKIIIOYAIOT: crienuduueckue sl OMOJIOTMH Hay4HbIE
3HAHUS, YMEHUS U CLIOCOOBI ACMCTBUH 110 OCBOEHUIO, HHTEPIIPETALIUU U IPEOOPA30BAHUIO
3HAHWM, BUIBI JAESITEIBHOCTU IO MOJIYYEHUIO HOBBIX 3HAHUM M HMX NPUMEHEHUIO B
pa3MyYHBIX Y4YeOHBIX, a TAaKKE€ B pEAJbHbIX XHU3HEHHBIX cutyauusx. llpenmeTrHsie
pe3yNbTaThl IPEACTABJICHBI IO TOAAM HU3yYEHHUS.

[IpenmeTHbIe pe3yabTaThl OCBOCHHS yueOHOro npeamera «buonorus» B 10 kiacce
JOJKHBI OTPAKATh:

c(OpPMUPOBAHHOCTH 3HAHUN O MECTE U POJU OMOJOTUM B CUCTEME €CTECTBEHHBIX
HayK, B (JOPMUPOBAHUU €CTECTBEHHO-HAYYHOW KapTUHBI MHUpPA, B MO3HAHUHM 3aKOHOB
OpPUPOABl M PEIICHWHU MPOOJIEM palMOHAIBHOTO MPHUPOAOIONb30BAHUSA, O BKIAJE
POCCHICKUX U 3apyOEekKHBIX YUEHBIX B pa3BUTUE OMOJIOTUY;

BJIQJICHUE  CUCTEeMOM  OHOJIOTMYECKHMX  3HAaHWUW,  KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraoIIre OMOJOTUYECKUE TEPMHUHBI U MOHATUSA (KU3Hb, KJIETKA, OPraHM3M,
MeTaboIN3M, TOMEOCTa3, CaMOPETYJIALNs, CaMOBOCIPOU3BEICHUE, HACIEICTBEHHOCTD,
U3MEHYMBOCTb, POCT U PAa3BUTHUE), OMOJOTMYECKUE TeopuM (KjierouHas Tteopus T.
[IIBanna, M. Illneiinena, P. BupxoBa, XpoMOocOMHass TEOpUs HACIEACTBEHHOCTH T.
Moprana), yuenuss (H.M. BaBunoBa - o neHTpax MHOroo0Opasus U HPOUCXOXKICHUS
KYJIBTYPHBIX PaCT€HUI), 3aKOHBI (€1MHO0Opa3Hsl IOTOMKOB [IEPBOTO MTOKOJIEHUS,
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pacuieruieHusl, 4YHCTOTHI TraMeT, He3aBUCUMOro HaciemoBanus [. Mennens,
TOMOJIOTHYECKHX PSIZIOB B HaclieIcTBeHHON n3MeHunBocT H.M. BaBuiosa), mpuHIUIIBI
(KOMILJIEMEHTapHOCTH );

BIAJICHUE OCHOBHBIMH METOJIaMH HAYYHOTO TIO3HAHUS, WCIOJIB3YEMbIX B
OMOJIOTUYECKUX MCCIICIOBAHUSX KUBBIX 00BEKTOB (OTIMCaHWE, M3MEpEHne, HAOII0IeHHE,
IKCIIEPUMEHT);

YMEHUE BBIJICTATh CYIICCTBEHHBIC IPU3HAKH: BHUPYCOB, KIETOK MPOKAPUOT U
9YKapHOT, OJHOKIETOYHBIX U MHOTOKJIETOYHBIX OPTraHMU3MOB, B TOM 4HUCJe OaKTepuii,
rpubOB, pacCTEHUM, >KHUBOTHBIX M 4YEJIOBEKAa, CTPOCHUSI OPraHOB M CHUCTEM OpPraHOB
pacTeHui, >KUBOTHBIX, YEJIOBEKa, MPOIECCOB >KU3HEAEATEILHOCTH, MPOTEKAIOIUX B
OpraHu3Max pacTeHHH, KUBOTHBIX U YEJIOBEKAa, OMOJIOTMYECKUX IPOIECCOB: OOMEHa
BelIeCTB (MeTabonM3M), TMpeBpalleHUs] DSHEPruM, OpOXKEHUs, aBTOTPOPHOTO U
reTepoTpo(HOr0 THUIOB TUTaHUs, (OTOCHHTE3a W XEMOCHUHTE3a, MHTO3a, MeHo03a,
ramMeTorese3a, 53MOpUOreHe3a, MOCTAIMOPHUOHAIBHOIO  PAa3BUTHS, Pa3MHOXKEHHS,
WHIWBUIYAIbHOTO Ppa3BUTUSA OpraHm3Ma (OHTOTEHE3a), B3aWMOJCHCTBUS TCHOB,
reTepo3uca, HCKyCCTBEHHOTO 0TOO0pa;

YMEHUE YyCTaHABIMBATh B3aWMOCBS3M MEXAY OpraHOMIaMH KICTKH M HX
GYHKIUSIMH, CTPOCHHEM KJIETOK Pa3HBIX TKaHEH M WX (YHKIUIMH, MKy OpraHaMy U
CHUCTEMaMH OpPTaHOB Yy PACTCHHMM, XKUBOTHBIX M YEJIOBEKAa M WX (QYHKIUSIMH, MEXKIY
CHUCTEMaMU OpPraHOB M HUX (YHKIUSIMH, MEXKIY dTaraMu OOMEHa BEIIECTB, dTaraMu
KJIETOYHOTO IHKJIA WU >KA3HEHHBIX IIMKIOB OPTraHW3MOB, dTallaMd SMOPHUOHAIBLHOTO
Pa3BUTHS, TCHOTUTIOM B (EHOTUTIOM, (DEHOTUTIOM M (PaKTOpaMH CpeJibl OOUTAHMUS;

YMEHUE BBISBIATH OTIWYUTEIbHBIC TPU3HAKK JKUBBIX CHCTEM, B TOM YHCIE
pacTeHul, )KUBOTHBIX U YEJIOBEKA;

YyMEHUE  HUCIOJb30BaTh  COOTBETCTBYIOIIME  APTYMEHTHI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO W CHMBOJIMKY JIJI1 JIOKA3aTeIbCTBA POJCTBA OPTAaHM3MOB Pa3HBIX
CHUCTEMAaTUYECKHUX TPYIII;

YMEHUE peniaTh OMOJIOTHIECKUE 3aa9H, BBISBIISATH IPUYUHHO-CIIC/ICTBEHHBIE CBS3H
MEXIy UCCICTYEMbIMU OMOJIOTHYCCKUMHU TIPOIIECCAMU U SIBJICHUSAMU, JIeJIaTh BBIBOJIBI
MIPOTHO3bI HA OCHOBAHUH TIOJIYYCHHBIX PE3YJIbTaTOB;

YMEHUE BBITIOJHATH JJA00OPATOPHBIC U MPAKTHYECKUE pabOTHI, COOI0OIAThH TPaBHIIa
pu paboTe ¢ y4eOHBIM U JIa0OPaTOPHBIM 000PYI0BAHUEM;

yYMEHUE BBIJIBUTATh THIOTE3bI, MPOBEPITh UX DKCIEPUMEHTATHHBIMHA CPEJICTBAMH,
dbopMyIupys 1edb UCCICIOBAHUS, aHAIM3UPOBATH MOJTYYCHHBIE PE3YIbTaThl U JIETATh
BBIBOJIBL;

YMEHUE Yy4YacTBOBAaTh B Y4eOHO-MCCIIEOBATEIBCKON paboTe 1O OHOJIOTHH,
HKOJIOTUHU W MEJUITMHE, POBOAUMON Ha 0a3€ MIKOIBHBIX HAYYHBIX OOIIECTB, U IMyOIMIHO
MPEICTABIIATH NMOJTYYEHHBIE PE3YJIbTaThl HA YYCHUUYECKUX KOH(PEPEHIIUIX;

YMEHUE OLICHUBATh 3THUYECKHE ACTEKThl COBPEMEHHBIX MCCJIEIOBAHUM B 00JIacTU
OvonorMM U MEAMIMHBI  (KJIOHMPOBaHUE, HUCKYCCTBEHHOE  OIUIOJOTBOPEHUE,
HaIpaBJIeHHOE U3MEHEHUE TeHOMA U CO3/JaHUE TPAHCTEHHBIX OPTraHU3MOB);
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YMEHUE OCYIIECTBISATh OCO3HAHHBIA BBIOOp Oyaymiedl mpodeccuoHanTbHON
NEeATEeIbHOCTH B 00JAaCTH OMOJIOTMM, MEIUIMHBI, OWUOTEXHOJIOTHH, BETEPUHAPUU,
CEJbCKOTO XO3SIICTBA, MHILEBONM MPOMBIIUICHHOCTH, YIIYyOJIATh TO3HABATEIIbHBIN
WHTEpEC, HANpaBJICHHBIH Ha OCO3HAHHBIA BBHIOOP COOTBETCTBYIOIIEH mpodeccud u
IPOJOJDKEHHEe  OMOJOTHYeCKOro  o0pa3oBaHMsl B OpPraHM3alUsiX  CPETHEro
po(eCcCUOHANILHOTO U BBICIIETO 00pa30BaHUs.

[TpenMeTHbIC pe3ynbTaThl OCBOCHUS yueOHOro npeamera «buonorus» B 11 kiacce
JOJKHBI OTPaXKaTh:

c(hOpMHPOBAHHOCTH 3HAHUI O MECTE€ M POJM OMOJOTUU B CUCTEME €CTECTBEHHBIX
HayK, B (OPMHpPOBAHMM COBPEMEHHOM €CTECTBEHHO -HAy4YHOM KapTHHBI MHpa, B
NO3HAHUM 3aKOHOB MPUPOJBl U PELICHUH HKOJIOTMYECKUX IMPOOJIEM 4YellOBEYeCTBa, a
Tak)Ke€ B PELLIEHUH BOIIPOCOB PALIMOHAIIBHOTO IPUPOIONOIb30BaHUs, U B (POPMUPOBAHUU
LEHHOCTHOTO OTHOILEHUSI K MPUPOAE, OOIIECTBY, YEIOBEKY, O BKJIA/J€ POCCUHCKUX U
3apyOexHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE OMOJIOTUH;

YMEHHME BJAJE€Th CHCTEMOH OHMOJOTMYECKMX 3HAHUM, KOTOpas BKJIIOYAET
oIpeziesIeHUs] U TOHMMaHUE CYIIIHOCTH OCHOBOIOJIArarux OM0I0rHueCKUX TEPMUHOB U
MOHATHUH (BUJI, IKOCUCTEMA, Onocdepa), OMoIOTUYECKe TeOpUH (IBOIOIMOHHAS TEOPHS
Y. lapBuHa, cUHTEeTHUYECKas Teopus 3Bostonnn), yaeHus (A.H. CeBepiioBa - 0 myTsx u
HarnpabJieHusX sBotounu, B.M. BepHanckoro - o 6uocdepe), 3aKkoHbI (T€HETUYECKOTO
paBHoBecus [x. Xapau u B. Baiin6epra, 3apobieBoro cxoacrsa K.M. bapa), npasuiia
(muaumyma 1O. JIuOuxa, SKOJOTMYECKOM MUpaMHUAbl YHEPTUH), TUIOTE3bl (TUIIOTE3a
«vupa PHK» V. I" un6epra);

YMEHUE BJAJIETh OCHOBHBIMU METOJIaMH HAyYHOI'O MO3HAHUS, MCHOJIb3YEMBIMU B
OMOJIOTMYECKUX UCCIEAOBAHUAX KUBBIX OOBEKTOB M IKOCUCTEM (OMHMCAHUE, U3MEPEHUE,
HAOJIOICHUE, JKCIEPUMEHT), CHOCOOaMU BBIABICHHS W OLEHKH aHTPOIOTCHHBIX
W3MEHEHU B IPUPOJIE;

YMEHUE BBIACISTH CYIIECTBEHHbIE TPU3HAKHU: BUJIOB, OMOT€OIIEHO30B, IKOCUCTEM U
onocdeppl, CTAOMIM3UPYIOIIETO, ABUKYIIETO U Pa3phIBAOILIETO €CTECTBEHHOTO 0TOOPA,
AJIJTONATPUYECKOr0 M CUMIATPUYECKOTO BHA000pPA30BaHUS, BIMSHUS JBIKYIIUX CHJI
HBOJIIOLIMM HAa TEHO(POH] TMOMYJSIUU, MPUCIOCOOJICHHOCTH OpPraHU3MOB K Cpefe
oOuTaHUs, YepeOBaHUs HAIMpPaBICHUN SBOJIONUH, KPYrOBOPOTa BELIECTB U IOTOKa
DHEPIUU B SKOCUCTEMAX;

YMEHHE YCTaHABIIMBATh B3aMMOCBS3M MEKY MPOLIECCAMU DBOJIIOLUH, IBHKYIIUMU
CHJIaMU aHTPOIOTeHe3a, KOMIOHEHTAaMH Pa3IMYHBIX IKOCUCTEM U MPUCIIOCOOICHUSAMHU K
HUM OPTaHU3MOB;

YMEHHE BBISBIATH OTIUUYUTEIbHBIC TPU3HAKU KHUBBIX CUCTEM, IPUCTIOCOOJICHHOCTh
BUJIOB K cpene oOuTaHusl, a0MOTHMYECKUX U OMOTHYECKHMX KOMIIOHEHTOB 3KOCHCTEM,
B3aMMOCBSA3€H OPraHu3MOB B COOOIIECTBAaX, aHTPOMOTCHHBIX U3MEHEHUI B IKOCHUCTEMAaxX
CBOEM MECTHOCTH;

YMEHHE  HCIIOJIb30BaTh  COOTBETCTBYIOIIME  ApPTyMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO U CUMBOJIMKY JIJISl JOKa3aTeIbCTBA POJICTBA OPTaHU3MOB Pa3HbIX
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CUCTEeMATHUYECKUX TPYII, B3aWMOCBSI3M OPTaHU3MOB M CpeAbl OOWTaHUsS, €IMHCTBA
YeJI0BEYECKUX pac, HEOOXOIMMOCTH COXPAHEHHUSI MHOTO00pa3usi BUIOB U SKOCUCTEM Kak
YCIIOBUS COCYIIIECTBOBAHUS IPUPO/IBI U YETIOBEUECTBA;

YMEHHE pelaTh OMOJOTHYECKHUE 3a/1a4H, BBISIBISITh IPUYUHHO-CIIEICTBEHHBIE CBS3H
MEXy UCCIeTyeMbIMUA OMOJIOTMYECKUMHU MPOIIECCAMH U SIBICHUSMH, JI€JaTh BBIBOJIBI U
IIPOTHO3bI HA OCHOBAHMH TOJIyYE€HHBIX PE3yIbTaTOB;

YMEHHE BBHITIONHATH JTa0OpaTOpHBIE U MPAKTHUECKUE pabOThI, COOMI0ATh MpaBUIa
npu paboTe ¢ y4eOHBIM U JJaOOpaTOPHBIM 000PYIOBAHUEM;

YMEHHE BBIJBUTATHh TUIIOTE3bI, IPOBEPATh X IKCIIEPUMEHTAIBHBIMHU CPEICTBAMH,
dbopMyIupys 1eb UCCIETOBAaHUS, aHAIU3UPOBATH MOJTYUYEHHBIE PE3YNIbTaThl U JI€TaTh
BBIBOJIBL;

YMEHHME Yy4YacTBOBaTh B Y4YEOHO-HCCIIEOBATEIbCKON pabore 1o OHOJIOTHH,
HKOJIOTUU U MEJUIIMHE, POBOAUMOMN Ha 0a3€ IMIKOJIbHBIX HAYYHBIX OOIIECTB, U MyOIMYHO
MIPEJICTaBIISITH MOTYYCHHBIE PE3YIbTaThl HA YUEHUYECKUX KOH(EPEHITHIX;

YMEHHE OIEHUBATh THIIOTE3bl M TEOPHH O MPOUCXOXKACHUU >KU3HU, YEIIOBEKa U
YeIOBEYECKMX pac, O TMpHYMHAX, MOCIHEACTBHSIX U CIOCO0ax MpeIoTBPAICHUS
r00anbHbIX U3MEHEHUH B Ouocdepe;

YMEHUE OCYILECTBIATh OCO3HAHHBIA BBIOOP Oyaymeld mnpodeccuoHaIbHOM
JeSTENIbHOCTH B 00JacTh OWOJIOTHH, SKOJOTHH, MPUPOAOIOJIB30BAHUS, METUINHBI,
OMOTEXHOJIOTUH, TICUXOJIOTUM, BETEPUHAPHUM, CEIBCKOTO0 XO3AWCTBa, MHUIIEBON
MPOMBIIIUICHHOCTH,  YIIIyOJIATh TO3HABATENIbHBIM HMHTEpPEC, HAMpaBIICHHbIH Ha
OCO3HAHHBIM BHIOOP COOTBETCTBYIOMICH Mpodeccud U MPOAOHKEHHUE OMOJIOTUYECKOTO
00pa3oBaHMs B OPraHU3alUAX CPEIHETO MPOoGeCcCHOHAIBHOTO U BBICIIETO 00pa30BaHMS.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne HanmeHoBanme Tem |KOJIHYECTBO OcCHOBHBIE BUIBI AESITCILHOCTH
n/n y4eOHOro MmpeaMeTa 4acoB [IporpamMmmMHOeE coJiepKaHHE 00yYaroImMXCcst

1 [Tema «buoJiorusi Kak HAyKa»

1.1 |Buonorns xak 1

KOMIUICKCHAs! HayKa 1
KaK 4aCTh COBPEMEHHOT'O
oO1recTBa

CoBpeMeHHast GMOJIOTHUS - KOMILJIEKCHAs
Hayka. KpaTkas ucropus pa3BuTus
ouonoruu. buonornueckue Hayku u
M3y4aeMble UMH MPOOJIEMBI.
@dyHIaMEeHTaIIbHbIE, PUKJIATHbIE U
MMOMCKOBBIE HAYYHbIE UCCIICJOBAHUS B
OHOJIOTHH.

3HaueHne OMOJIOTUH B (POPMHUPOBAHUU
COBPEMEHHOW €CTECTBEHHO-HAYYHOMN
kapTHHBI Mupa. [Ipodeccun, cBsizaHHbIE C
Ouonoruei. 3HaueHue OUOJIOTUH B
[IPaKTUYECKOMN AESITEIBHOCTH YEJIOBEKa!
MEIULMHE, CEIbCKOM XO03SIICTBE,
IPOMBIIUIEHHOCTH, OXPaHe MPUPOJIBI.
JleMOHCTpaL MU

[TopTtpeTsl: Apuctortens, Teodpacr,

K. JInnnei, JK.b. Jlamapk, Y. /lapBus,
Y. I apsen, I'. MeHnuens,

PackpbIBaTh coaep:kaHue TEPMUHOB U
MOHATHI: HAYYHOE MUPOBO33PEHHUE,
Hay4yHas KapTUHA MUpPa, HAYYHBIA METO/I,
TUIIOTE3a, TEOPUS, METOIBI
MCCIIEIOBAHMS.

XapakTepu3oBaTh OMOJIOTHIO KaK
KOMILJIEKCHYIO HayKy, €€ MECTO U POJib
Cpeau IPYruX €CTECTBEHHBIX HaYK.
O1neHrBaTh BKJIA]] OTEUECTBEHHBIX
YUEHBIX B PA3BUTHE OMOJIOTHH.
OrneHuBaTh POJib OMOJIOTHYECKUX
OTKPBITUM U UCCIIEIOBAHUN B Pa3BUTHUH
HayKH U IPAKTUYECKOU IeSITETbHOCTH
IO JIEH.

[lepeuncnars mpodeccuu, CBI3aHHBIC C
COBPEMCHHOM OHMOJIOTHEH.

[[pyuBOIUTH MPUMEPHI TPAKTHUYECKOTO
MCIIOJIb30BaHUs IOCTUKEHUM OWOJIOTHHU B
MEUIMHE, CEIbCKOM XO3SIMCTBE,

B.U. Bepnanckuii, 1.I1. I1aBnos,

[TPOMBIIIECHHOCTH U OXPAHE IPHUPOIBI
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.M. MeunukoB, H.I1. BaBuios,

H.B. Tumodeer-PecoBckuid,

Jx. Yorcon, ®@. Kpuk, JI.K. bensies.
Ta0muie! 1 cxembl: «CBA3b OMOJIOTHH C
NpYruMu HaykaMmy», «Cuctema
OHOJIOTHYECKUX HAYK)»

Toro 4acoB 110 TeMe

1

2

Tema «’KuBble CHCTEMBI M HX U3yYeHHUE)

2.1

JKuBBIE CHCTEMBI U HX
CBOUCTBA

1

JKuBbIE CUCTEMBI KaK TPEAMET U3YUCHUS
ononorun. CBOMCTBA JKUBBIX CHCTEM:
€IMHCTBO XMMHUYECKOI'O COCTaBa,
TIUCKPETHOCTD U LIEJTOCTHOCTb,
CJIOKHOCTb U YIOPSIIOYEHHOCTh
CTPYKTYPBI, OTKPBITOCTb,
CaMOOpTraHu3aIusl,
CaMOBOCIIPOM3BEACHUE, PA3APAKUMOCTb,
W3MEHUYHMBOCTb, POCT U PA3BUTHE.
JleMoHCTpanu

TaOmuie! 1 cxeMbl: «OCHOBHBIE
MIPU3HAKU KU3HW», «buonornueckue
cucTeMbI», «CBOMCTBA KUBOM

MaTEPUN»

PackpeiBaTh conepkaHue TEPMUHOB U
MMOHSATHUI: )KUBasi CUCTEMa, DJICMEHT,
[IOZICUCTEMA, CTPYKTYpPa; OTKPBITOCTb,
BBICOKAs YIIOPSIOYEHHOCTD,
YIIPaBIAEMOCTb, HEPAPXUYHOCTD.
XapakTepu3oBaTh CTPYKTYPY U CBOKMCTBA
PKUBBIX CUCTEM, OTIINYUSA XUMAYECKOTO
cocTaBa 00BEKTOB )KUBOM U HEKUBOI
OPUPOABI, OOLIMN TPUHIIUI KJIETOYHOM
OpPraHU3allH JKUBBIX CUCTEM.
CpaBHMBaTh OOMEHHBIE IPOLIECCHI B
HEKWBOW M JKUBOU MPUPOE; PACKPHIBATH
CMBICJI peaklnii MeTadoIn3Ma.
OOBIACHATH MEXaHU3MbI CAMOPETYJIALINU
PKUBBIX CUCTEM PA3JIUYHOTO
NEPAPXUUECKOT0 YPOBHS; PACKPHIBATH
CyTbh IIPUHLIAIIOB
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MMOJIOKUTEILHON U OTPUIATEIIbHOU
00paTHOM CBSI3H.

AHaJIU3UPOBATh CBOMCTBA
CaMOBOCITPOM3BEICHUS, POCTA U PA3BUTHUSA
OPTraHU3MOB

2.2

YpoBHEBas OpraHu3anus
YKUBBIX CHCTEM

YPOBHU OpraHU3AINU KUBBIX CUCTEM:
MOJICKYJISIPHBIN, KIETOYHBIN, TKAHEBBIM,
OpTaHU3MEHHBIN, MOMYJISIIITUOHHO -
BHUJI0OBOM, YKOCUCTEMHBbIN
(OuoreoreHOTHYECKHUH ), OUOChHEPHBII.
[Iporiecchl, TPOUCXOAAIINE B )KUBBIX
cucteMax. OCHOBHBIE MPU3HAKH KMBOTO.
JKu3Hpb Kak ¢opma CyIecTBOBaHUS
Matepuu. Hayku, nzyuaroniue >kuBbie
CHUCTEMBI Ha Pa3HBIX YPOBHIX
opranu3zanuu. 3ydeHue KuBbIX CUCTEM.
MeTo/ 161 OMOJIOTUUECKON HAYKH.
HaOmnronenue, naMepeHue, SKCIepuMeHT,
CHCTEeMaTHU3aI1sI, METaaHaIU3.

[loHsTHE O 3aBUCUMOM U HE3aBUCUMOM
nepemeHHou. [Inanuposanue
bkcriepumenTa. [locTaHoBKa M MpoBepKa
runiore3. Hynesas runoresa. I[lonsarue
BBEIOOPKH U €€ JOCTOBEPHOCTH. Pa3dpoc B
Ouonorndeckux JaHHbIX. OIeHKa

PackpbIBaTh cojiepkaHue TEPMUHOB U
MMOHSATHI: OOMEH BEIIECTB U
MpeBpaIlCHUE YHEPTUH,
CaMOBOCITPOM3BEICHUE, CAMOPETYJISALIMA,
pa3BUTHE, KU3Hb, HAYIHBIA (PakKT,
HAay4YHBIN METOJI, Mpo0JIeMa, THUIIOTEe3a,
TEOpHsl, MPaBUJIO, 3aKOH.

[lepeuncisaTh NpU3HAKU KUBOTO.
XapakTepu30BaTh OCHOBHBIE YPOBHU
OpraHu3allU KUBBIX CUCTEM U METOJIbI
OMOJIOTMYECKHUX HCCIICTOBAHU.
OnuceiBaTh 0COOCHHOCTH, XapaKTEPHbIC
TJ1S1 KOKJIOTO YPOBHS OpraHU3aIuu
JKUBOTO.

Ha3zbiBaTh HayKH, U3y4alOIIUe KUBbIE
CHUCTEMBI Ha PA3HBIX YPOBHIX
OpTraHu3allyu.

CpaBHHBAThH MEXIy COOO0 )KUBBIC
CHUCTEMBI pa3HbIX YPOBHEH OpraHU3aliy U
MPOUCXOSIINE B HUX MPOLIECCHI.
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JTOCTOBEPHOCTH MOJTYYEHHBIX
pe3ybTaToB. [IpUYMHBI HCKAXKEHUSA
pe3yJIbTAaTOB dKcniepuMeHTa. [lonsTue
CTaTUCTUYECKOIO TECTA. JleMOHCTpauu
Tabsnuupl 1 cxeMbl: «YpOBHU
OpraHu3alluy KUBOU MPUPOIBD,
«CTpoeHune KUBOTHOM KIETKN», « TKaHU
PKUBOTHBIX», « CUCTEMBI OPTaHOB
YEJIOBEYECKOT0 OPraHu3Ma,
«buoreornenosy», «buochepa», «Metoas
W3yUYCHUS )KUBOW MPUPOJIBI».
OGopyaoBanue: 1a00paTopHOE
000opymoBaHuE IS IPOBEACHUS
HaOII0ICHUM, U3MEPEHUH,
SKCIIEPUMEHTOB.

IMpaxkTyeckas padora «Vcrnonab30BaHue
Pa3JIMYHBIX METOJO0B MPU U3YUCHUU
PKUBBIX CHCTEM.

[loka3bIBaTh pOJIb TUIIOTE3 U TEOPUH B
(opMUPOBAHNHU €CTECTBEHHO - HAYYHOM
KapTUHBI MUPA

1TOoro 4acos 1o TemMe

3

Tema «buoJiorus KJIeTKH

»

3.1

McTopust OTKPBITHS U
M3y4EeHUs KIICTKU.
Kiterounas teopus

KieTka - cTpyKTypHO(DYHKIMOHAIbHAS
eAMHULIA )XKUBOT0. VIcTOpUS OTKpBITUS
KJICTKH.

Pa6ots! P. I'yka, A. JleBeHryka.
Knerounas teopus (T. IlIBaHH,

M. Illneiinen, P. Bupxor). OcHOBHBIE

PackpbIBaTh cojiepKaHue TEPMUHOB U
MOHSTUN: KJIETKA, OPTraHeIJIbl, 3yKapUOTHI,
MPOKAPUOTHI, BAPYCHI, TUTOJIOTHUS
(keTouHast OMOJIOTHS ), KJIETOYHAS
TEOPHSL.

XapaKTepI/I3OBaTB OCHOBHBIC OTallbl
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[MOJIOKEHHSI COBPEMEHHOW KJIETOYHOU
TCOPHUH.

JleMmoHCcTpanumn

[Toptpetsl: P. I'yk, A. JleBenryxk, T.
[[IBanH, M. IlIneiinen, P. Bupxos, K. M.
boap.

Oo0opynoBanue: CBETOBOW MUKPOCKOIT,
MHKPOIPEINAPAThl PACTUTEIIbHBIX,
PKUBOTHBIX U OaKTEepUATIbHBIX KIIETOK

Pa3BUTHS LIUTOJIOTMU KAK HAYKH U €€
oopmieHHE B KIETOUHYIO OHOJIOTHIO.
[loka3bIBaTh BKJIAJ YUEHBIX-OMOJIOTOB B
W3Y4YEHHUE KJIETOYHOTO CTPOCHUS
OpraHU3MOB.

[IepeunciiATb OCHOBHBIE IOJIOKEHUS
KJIETOYHOU TEOPUH, OOBACHATD €€ pOJib B
(OpMUPOBAHNHU ECTECTBEHHO - HAYYHOM
KapTUHBI MUPA.

[IprBOINTH TOKA3aTENBCTBA POJACTBA
OpPraHU3MOB C UCIIOIb30BAHUEM
MOJIOKEHHUM KJIETOYHOU TEOPUHU

3.2

MeTobl MOJIEKYJISIPHOM
W KJIETOYHOI OMOJIOTHH

MeTobI MOJIEKYJISIPHOW U KIETOYHOU
OMOJIOTUN: MUKPOCKOIIHS,
xpomatorpadusi, 3JIeKTpodopes, METo
MEYEHBIX aTOMOB, U PepeHIanTbHOoe
HEeHTPpU(PYTUPOBAHUE, KyJIbTUBUPOBAHHE
KJICTOK.

U3yuenue GuKkcupo8anHbix KIemox.
DJIEKTPOHHAS! MUKPOCKOTUSI.
Kongoxanvhas muxpockonus. Bumanvhoe
(npudicusHeHHOe) uzyuenue Kiemox.

JlemoHcTpanun

PackpbIBaTh cofiepKaHHe TEPMUHOB U
MOHSTUN: MUKPOCKOTIUPOBAHHE,
IPUTOTOBJICHHUE CPE30B,

¢ depeHnrnanbHOe OKpalluBaHue,
xpoMarorpadusi, s7eKTpodopes, MeTo
MEUYEHBIX aTOMOB, IIECHTPU(YTHPOBAHUE,
METOJI KyJIbTYPhI KJIETOK U TKaHEH, METOT
pekoMmOuHanTHBIX JITHK.
XapakTepru30BaTh OCHOBHBIE METO/IbI
V3y4ECHUS )KUBOU MMPUPOJBI.

['0OTOBUTH BpEMEHHBIE MUKPOTIPEIIapaThl,

aCCMaTpuBaTh UX
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Tabnuie u cxembl: «CBETOBOM
MUKPOCKOID», « DJIIEKTPOHHBII
MUKPOCKOI», «VIcTOopuUs pa3BUTHS
METOJ0B MUKpOCKOIMW». O0opyaoBanue:
CBETOBOM MUKPOCKOIT; MUKPOIIPENAPaThI
PaCTUTEIIbHBIX, )KUBOTHBIX U
OakTepHabHBIX KJIETOK. [IpakTuyeckast
padora «JI3yueHue METOI0B KIIETOUHOU
ouonoruu (xpomarorpadus,
hiekTpodopes, nuddepeHiuanbHoe
nentpudyruponanue, [11[P)»

B CBETOBOW MUKPOCKOII U JIeTIaTh
OTHCaHMUE.

OOBACHATH U COOIIOAATh IPABUIIA
TEXHUKH MUKPOCKOTTHPOBAHUS

Toro 4acos 110 TeEMe

2

4

Tema «XuMHUYECKAsi OPraHU3aANUs KJIETKN»

4.1

XMMUYECKUU COCTAB
KJIeTKU. Boma n
MHUHEPaAJIbHbIEC BEIIECTBA

2

XUMHAYECKHUIN COCTaB KJIETKU. Makpo-,
MUKPO- U YJIbTPaMUKpPOdIeMeHThI. Bosa 1
€€ PoJIb KaK paCTBOPUTEIIS, pEareHTa,
y4acTHE B CTPYKTYPUPOBAHUU KIIETKH,
TEIIOperyIsiuui. MuHepaibHbIe
BEIIECTBA KJIETKH, UX OMOJIOTHYECKas
poJib. PoJib KATHOHOB ¥ aHHOHOB B
KJIETKE.

JlemoncTpanuu J[uarpaMmsi:
«Pacnpenenenue XuMU4ECKUX 3JIEMEHTOB

PackpbIBaTh cofiepKaHHe TEPMUHOB U
MOHSTUMN: YIIEMEHTHI-OMOTEHBI, IUTIOJb,
BOJOPOJIHAS CBSI3b, TUAPOPUIBLHOCTD,
rupohoOHOCTh, TYProp, MUHEPAIbHbBIE
BellleCTBa, OypepHbIe CUCTEMbI, aHUOHBI,
KaTHUOHBI.

[lepeuncasiTh 0COOEHHOCTH XUMUYECKOTO
cocTaBa KJIeTKd. Paznuyare Makpo-,
MUKPO- U YIbTPAMUKPOIIIEMEHTHI,
BXOJISILIME B COCTAB KUBOT'O U UX POJIb B
OpraHu3Me.

B HEXKMBOU Npupoie», «Pacnpenenenue

XapakTepu30oBaTh CTPOCHHUE U CBOMCTBA
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XUMHUYECKHUX DJIEMEHTOB B KUBOU
[IPUPOJIEY.

Ta6muier u cxemsl: «Ilepuoauyeckas
Ta0INI[a XUMHUYECKUX DJIEMEHTOBY,
«CTpoeHne MOJIEKYJIbI BOJIBDY,
«BelecTBa B cOCTaBe OPraHU3MOB

BOJIbI; OOBSICHATH MPUYHHBI €€ 0COOBIX
CBOMCTB 1 (DYHKIIMH B KJICTKE.
[Toka3pIBaTh pOJIh KATHOHOB ¥ aHMOHOB B
oOecIieyeHnH MPOIIECCOB
YKU3HEICITCIIbHOCTH (OCMOPETYIISITHS,
co3JaHue MEMOPAHHOTO ITOTCHITHAA,
perynsmnust paboTel OEIKOB), PabOTHI
Oy(hepHBIX cHUCTEM.

Y cTaHaBIMBATh B3aUMOCBS3b CTPOCHUS U
(GYHKIIMA HEOPTaHUYECKHUX BEIIECTB
KIJICTKH

4.2

Opranunueckue
BEIIECTBA KIIETKH -
Oenku

Opranuueckrie BEIecTBa KICTKH.
buonornueckue nonumepsl. benku.
AMUWHOKHUCIIOTHBIN COCTaB OEJIKOB.
CTpyKTYyphI O€JIKOBOIN MOJIEKYJIBI.
[lepBuuHas cTpykTypa Oeika, HenTUIHas
CBsI3b. BrOpnuHas, TpeTnuHas,
YETBEPTUYHAS CTPYKTYpHI. JleHaryparmsi.
CaoiicTBa 0enkoB. Knaccudukamms
6enkoB. buonornueckue GyHKIUN
0enkoB. IIpuonul.

Jemounctpanuu [loptper: JI. [lonunr.
Tabmuier 1 cxembl: «CTpoeHHe
MOJIEKYJTBI Oenka», « CTpYKTYpbI

OEIKOBON MOJIEKYJIBD.

PackpbiBaTh coqepkaHue TEPMUHOB H
MOHSATUI: MOHOMEPHI, ITOJTUMEPHI, OETTOK
(TpoTeuH), MeNTU1, aMUHOKUCJIOTA,
MENTUIHAS CBSA3b, TTOJIMIIEITH]I,
NeHaTypalus, peHarypamnus,
rI00YIsIpHBIE U PUOPHILIAPHBIC OCIKU,
TIPUOHEI.

XapakTepusoBaTh OCJIKH, UX
CTPYKTYPHYIO OpraHu3aluio U (yHKIIUU
(CTpyKTypHasi, JHepreTuyeckas,
CUTHAJIbHASI, PETYJISTOPHAS,
NBUTATENIbHAS, 3AIIUTHAS,
dbepmeHTaTUBHAS ).

HasbiBaTh XUMUYECKHUE OCHOBBI
dbopMHUpPOBaHUS CTPYKTYP OCIKOBOMA

MOJIEKYJIBI.
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OobopynoBanue: XuMU4eCKas Iocyaa u
000pyI0BaHUE.

JlaGopaTopHasi padora
«OOHapyx’eHHe OEIKOB ¢ TOMOIIBIO
Ka4eCTBEHHBIX PEAKIIHI

[ IprBOIUTE PUMEPHI GUOPHUILTAPHBIX,
TII00YJISIPHBIX OCIIKOB.

BBITIOTHATH KaYECTBCHHBIE PEAKIINN Ha
oOHapyxKeHHe OEIKOB B KJIETKE;
O0OBSCHSITh MOJTYYCHHBIE PE3YIbTATHI

4.3 |Oprannueckue Yrnesoasl. MoHOCaxapuasl,
BEILIECTBA KIJIETKH - caxapubl, OJUTOCaxapuabl U PackpbIBaTh cosiepkaHue TEPMUHOB U
YTJICBOAbI noaxcaxapubl. OOLIMH IIaH CTPOEHUS MIOHATHIH: YTJICBOAbI, MOHOCAXapuasbl,
(bU3UKO-XMMHUYECKHE CBOMCTBA TMCcaxapubl, OJIUTOCaXapu/Ibl,
yriaeBoJoB. buonorndyeckne QyHKIMKM  |[monmcaxapuabl, TIIIOK03a, pudo3a,
YTJIEBOJIOB. ne30Kcupr003a, JIaKTo3a, MaJIbT03a,
JleMOHCTpaHH caxapo3sa, Kpaxmall, TJINKOT€EH,
Tabnuupr u cxembl: «CTpoeHue L[EJUTI0JI03A.
MOJIEKYJ YTJIEBOJOB KiaccuduimpoBath yriieBoIbI 1Mo
CTPOCHUIO U MEPEUUCIISATH UX (DYHKIIHH.
[[prBOAUTH MPUMEPHI PA3ITUYHBIX
VTJIEBOJI0B (MOHOCAXapHU/IOB,
McaxapuoB, OJIMTOCaXapyioB,
MOJIMCaXapuJioB)
4.4 Oprannueckue JIuruaet. I uapodunsHo-ruapodobusie  [PaCKpbIBaTh COAEPIKAHUE TEPMUHOB U

BEILIECTBA KJIETKH -
TTATTU T

cBoricTBa. Kimaccudukarus Tunuaos.
Tpurmumepubl, GochOTUIHIBI, BOCKH,
crepousl. buomornueckue QyHkImuu
nunuaoB. OOIIKe CBOMCTBA
OHOJIOrMYEeCKUX MEMOpaH - TEKy4eCTb,
CITOCOOHOCTH K CaMO3aMBIKaHHIO,

[MOJTYIIPOHHUIIACMOCTbD.

MMOHATUU: JINUbI, TPUTIIALIEPUIBI,
dbocdomunu b, BOCKH, CTEPOUIHI,
JIUTIOTIPOTEUHBI, TJIMKOJIUIINIBI.
KiaccuduimupoBath JTUTIHAIBI 10
CTPOCHHUIO; XapaKTepU30BaTh X (HYHKIIHH
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JleMoHCTpan U
Tabnuie u cxembl: «CTpOCHHE MOJIEKYJT
JTUTTATOBY

4.5

Hyxi1enHOBbIE KHCIIOTHI.
Crtpoenue u pyHKINU
JIHK, PHK, AT®

Hyxnennossie kucnorsl. JJHK u PHK.
CtpoeHne HyKJIEMHOBBIX KUCIIOT.
Hyxmeoruapl. [TpuHmmmn
KomIuieMeHTapHoctu. [Ipasuiio
Uapradda. Ctpykrypa JJHK - nBoiinas
crupayib. MecToHaxoXIeHUe 1
ouonornueckue Gyukiuu JJHK. Bumst
PHK. ®ynkuuu PHK B kitetke. Ctpoenue
Monekyinsl AT®. Makpospruueckue
cBs13u B Mouiekysie AT®. buonornueckue
¢yakuun AT®. BoccTaHOBIEHHbBIE
MEePEHOCYUKH, UX (DYHKIIUU B KIIETKE.
/Ipyeue nyxneozuompugocpamor (HTD).
CexenupoBanue JTHK. Memoow:
CEHOMUKU, MPAHCKPUNMOMUKU,
npoOmMeoMuKuU.

JleMoHCcTpan K

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

M. Yunkunc, P. ®panknun, ®. Canrep,
C. IIpy3unep.

Ta6nuiel u cxembl: «HykinenHoBbie

KHCJIOTB, «CTpoeHne MoJIeKyJIbl ATOy.

PackppIBaTh cofiepyKaHe TEPMUHOB H
MOHATHI: J€30KCUPUOOHYKIICHHOBAS
kucnota (JJHK), pubonyknennonas
kucnota (PHK), Hykieorun, Hykiieo3u,
Q30TUCThIE OCHOBAHUS, aJICHUH, T'yaHHH,
[IUTO3WH, TAMUH, YpaIlui,
KOMITJIEMEHTapHbIE OCHOBAHUS,
aneHo3uHTpudochar (ATD),
MaKpOdpTrUIecKas CBsI3b,
CEKBEHUPOBaHKE, TCHOMUKA,
TPAaHCKPUTIITOMHKA, IPOTEOMHKA.
XapakTepu30BaTh, OMUCHIBATH U
CXEMaTU4YeCKHU U300paxaTh CTPOCHUE
Hykieoruaa JJHK u nBoiiHoi# criupanu
JIHK, cexBenupoBanue JJHK. OnuceiBaTh
npouecc permkanuu JJHK B knetke u
HA3bIBATh €T0 OMOJIOTHYECKOE 3HAUCHUE.
XapakrepuzoBath Gpynkiuu JITHK.
Pasznuyats cTpykrypy u ¢pyskiuu PHK.
OnurchIBaTh MPOIIECC TPAHCKPHUIIIIUH.
CpaBHHUBaTh HYKJICHHOBBIC KHCIIOTHI
(JIHK u PHK).

XapakTepu30BaTh 0COOEHHOCTH
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OobopynoBanue: XuMU4eCKas Iocyaa u
000pyI0BaHUE.

JlaGopaTopHasi padora
«ccrenoBanne HyKIIEMHOBBIX KUCIIOT,
BBIJICJICHHBIX U3 KJIIETOK PA3JIMYHBIX
OpPraHU3MOB)

ctpoenus u pynkunn ATO.
DopMyIUPOBATh U OOBSICHIATH IPUHITUII
KOMILJIEMEHTAPHOCTH U MTPaBUIIO

Uapradda

4.6 Meromst CTPYKTYpPHOMU 1 CrpykTypHas Ouonorusi: OnoxuMuyeckue|PackpbIBaTh CoiepKaHUE TEPMUHOB U
oHnoJIoTNU 1 Onou3nYecKre UCCIeA0BaHUS COCTABAIOHATUN: MOICIIUPOBAHMUE,
U IPOCTPAHCTBEHHOW CTPYKTYPBI KOMITBIOTEPHBIN JU3aiiH.
OroMosiekyn. Mooenuposanue cmpykmypeol |[lepeducisaTh nepcrneKTUBHbIC
U pyHKYULl OUOMONEKY U UX KOMNJIEKCO8.  [HAIPABIICHUS HAYYHBIX UCCIIEOBAaHUN B
Komnviomepholil Ousatin u opeanudeckuii  [CTPYKTYPHON OMOJIOTHH, PACKPBIBATH UX
CUHme3 GUOMONEKY U UX HENPUPOOHBIX 3HAYEHUE JUIs1 MEJULIMHBI U CEITbCKOTO
ananoeos XO03SI1CTBA
TOro 4acoB 1o teme 10

5

Tema «CTpoeHue 1 PyHKIHU KICTKH

5.1

THUIIBI KIIETOK.
[ [poxaproTnyeckas
KJIETKA

1

THUIBI KIIETOK: 3yKapuOTHYECKas U
npokapuotuyeckas. CTpyKTypHO-
GbyHKIIMOHATBHBIE 00pa30BaHUS KICTKHU.
CtpoeHune NpOKapUOTHUYECKON KIETKH.
Kiierounasi cteHka OakTepuii U apXxei.
Oc00EHHOCTH CTPOEHUS reTePOTPOPHOM

PackpbIBaTh cofiepKaHHE TSPMHUHOB U
TIOHSTHN: TPOKAPUOTHUYECKAS KIICTKA,
KJICTOYHAs! CTCHKA, MypEHH,
dboTOoCUHTETUYECKHE MEMOpaHBI,
dnaremuH.

XapakTepu3oBaTh HOpMY U pa3Mepsl
POKAPHOTUYCCKUX KIIETOK; (DYHKIIUU

U aBTOTpO(HOMN

FeHETUYECKOr0 anmnapara npoKapHor.
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[MPOKAPHUOTHYCCKHX KIICTOK. Mecto u

POJIb IPOKAPHUOT B OMOIIEHO3aX.
JleMmoHCcTpanumn

Tabnuup! u cxembl: «CTpoeHue
PDYKapUOTUYECKOU KIETKN», «CTpoeHune
[MPOKAPUOTUUYECKON KIIETKN

OnuckIBaTh Mpoliecc Crnopoodopa3oBaHus,
OTMEYaTh €ro 3HaYCHUE JIJIs1 BBKUBAHUS
OaKTepuii MpU yXyIIIEHUH YCIOBUN
CyILIECTBOBAHUSI.

OnuceiBaTh Pa3MHOKEHHUE TIPOKAPHUOT.
OueHnBaTh MECTO U POJIb IPOKAPHUOT B
OHMOLIEHO3ax

5.2

Crpoenue
HDYKAPUOTUYECKOMN
KJICTKH.
[ToBEpXHOCTHBIN
anmnapar KJIETK!

Crtpoenue 1 PyHKIIMOHUPOBAHUE
DYKapUOTHUYECKON KIIETKH.
[11azmaTuueckas memOpaHa
(mna3manemma). CTpyKTypa
m1a3MaTHIeCKo MeMOpaHbl. TpaHCIIopT
BELIECTB Yepe3 MIa3MaTHYECKYIO
MeMOpaHy: naccuBHbIU (AU dy3us,
oOneruénnas nudQysus), akTHBHbIN
(MepBUYHBINA U BTOPUYHBIN aKTUBHBIN
TpaHcnopt). [lonynpoHuaeMocTh
MeMOpanbl. PaboTa HaTpuii-KanmeBoro
Hacoca. DHAOLUNTO3: MHHOLUUTO3,
daromuTos. Dx3omuTo3. Kierounas
crerka. CTpyKTypa U pyHKIIHH
KJIETOYHOW CTEHKU PacTEHUH, TpUOOB.
JleMoHCcTpanK

Ta6muier 1 cxembl: «CTpOeHHE

PYKapUOTUYECKOU KIIETKH», «CTpoeHue

PackpbIBaTh cojiep:KaHrue TEPMUHOB U
MOHATHUH: TUTa3MaTHYecKas MmeMOpaHa
(rma3manemMma), KUJIKOCTHO-MO3auuHast
MOJIeJIb, MEeMOpaHHbIC OEIKU
(nepudepuyeckue, UHTETPAIbHBIE),
TIMKOKAIHMKC, Tuddy3us, ocMoc,
AKTHUBHBIN TPAHCIOPT, SHIOLIUTO3,
(dharonuTo3, MMHOLUTO3, SK301IUTO3,
KJIETOYHAsI CTCHKA, TJIa3MOJICCMBI,
CHUMILJIACT.

XapakTepru30BaTh 0COOCHHOCTH CTPOCHHUS
U QYHKIINHA DyKapPUOTHUCCKOU KIICTKH;
TPAHCTIOPT BEIIECTB Yepe3
M1a3MaTUYECKYI0 MEMOpaHy: TaCCUBHBIIN
Y aKTUBHBINA TPAHCTIOPT; paboTy
OenKOoB-KaHaJIoB; paboTy
HATPHUI-KAJIHEBOTO HACOCA; CTPYKTYPY H
(GYHKIIUY KJIIETOYHOW CTEHKH PACTEHUHN U
rpu0oB
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PKUBOTHOM KJIETKN», « CTpOeHUE
PACTUTEIBLHOUN KIIETKWY». O0opynoBaHue:
CBETOBOM MUKPOCKOII; MUKPOIIPEINAPAThI
PACTUTEIBHBIX, JKUBOTHBIX KJIETOK.
IIpakTuyeckasi padora «l3yuenue
CBOMCTB KJIETOYHOW MEMOpaHbD)

5.3

[{uTortazma u eé
OpTraHOUbI

[lurorutazma. Lluto3ons. [{lutockener.
JIBr>keHre UTOIUIa3Mbl. OpraHou bl
kJeTkr. OTHOMEMOpPaHHbIE OPTaHOUIbI
KJIETKH: YHIOIUIa3MaTUIECKasl CETh
(OIIC), anmapar I” 0J1bJIKU, JTM30COMBI, UX|
cTtpoenue u pyHKuu. B3anMocBs3b
0JTHOMEMOPAHHBIX OPTaHOUIOB KJIETKH.
CTpoeHue rpaHyIsipHOrO PETUKYIIyMA.
Mexanuzm nanpasnenus oenxos ¢ I11C.
Cunre3 pacTBopuMbIX 0enkoB. CuHTE3
KJIETOUHBIX MeMOpaH. [ naakuit
(arpaHysIpHBIN) SHI0TIIIA3MATUYECKU I
petukynyM. CexpetopHas QyHKIHS
armaparta ' onboxu. Moougukayus denkos
6 annapame [ onvoxcu. Copmuposka benxkos
¢ annapame [ onvooicu. Tpancropr
BEILIECTB B KJIETKE. Bakyosn
pacCTUTENBHBIX KIETOK. KIeTOYHbIN COK.

PackpbiBaTh coqepkaHue TEPMUHOB U
MOHSATHI: IIUTOIUIa3Ma, LIUTO30JIb,
[UTOCKEJIET, KOMIAPTMEHTHI, OPTaHOUbI,
pHoTUTa3Marrdeckas ceth (I1C),
arnmapat ['oJIbJIK1, TU30COMBI, BaKyOJIb,
prOOCOMBI, aBTOJIU3, BE3UKYIISIPHBII
TPAHCIIOPT, IEPOKCHUCOMBI, KIIETOUHBIH
COK, TYpProp, MUTOXOHJIPUU, KPUCTHI,
MJIACTUIBI, XPOMOILIACTBI, TEUKOIIACTHI,
XJIOPOIJIACThI, CTPOMA, TPaHbl, TUJIAKOUI,
amernia.

XapakTepu30BaTh LUTOIIA3ZMY
PYKAPUOTUYECKOU KIIETKU;
KJ1acCU(DUITMPOBATH OPTaHOUIBI B
3aBUCUMOCTH OT OCOOCHHOCTEHN UX
cTpoeHus (0JHOMeMOpaHHbIE,
ByMEMOpaHHbIC, HEMEMOPaHHbBIC);

Typrop.

OMUCHIBATh (PYHKIIMHU KaXKJOTO

53



[TonyaBTOHOMHBIE OPraHOUbI KJIETKH:
MUTOXOHJIPUH, TJTACTUIBI.
IIpoucxoorcoenue MmumoxoHopuu u
naacmuo. Cumouozcenes (K.C.
Mepeackosckuti, JI. Mapeynuc).
Crtpoenue U QyHKIIMY MUTOXOHAPHUI U
mactul. [lepBuuHbie, BTOPUYHBIC U
CJIOKHBIC TIJIACTUIBI
(OTOCHHTE3UPYIOIIUX YKAPUOT.
XJI0pOIUIAaCThl, XPOMOILIACTHI,
JIEUKOIJIACTHI BBICIIUX PACTEHUM.
JdeMoHcTpanumn

IToptpeTsi: K. C. MepexxkKoBCKUi,

JI. Maprynuc.

Tabauubl 1 cxeMbl: «CTpoeHue
AYKAPUOTUYECKOMN KIIETKN», «CTpoeHuE
KUBOTHOM KJIETKN», « CTpOEHUE
pacTUTENIbHOM KIeTKn», «CTpoeHue
MUTOXOHAPUM.

O06opynoBaHue: CBETOBOW MUKPOCKOIT,
MUKPOIIPENapaThl PAaCTUTEIbHBIX,
KUBOTHBIX KJIETOK.

IMpakTnyeckas padora «13yueHue
JBH>KEHUS IUTOIIA3MbI B
PACTUTEINIbHBIX KIIETKAX).
JlaGopaTopuas pa6ora «licciienoBanue
J1a3MOJI13a

OpraHouzia B KJIETKE.
OOBSACHATH COOBITHS, CBSI3aHHBIC C
BHYTPUKJICTOYHBIM [UIIEBAPEHUEM, €TO
3HAYEHUE JIJIsl OpraHu3Ma.

OTMeuaTh 3HaUCHUE IIUTOCKEIICTA;
XapaKTEPHU30BaATh €r0 AIEMEHTBI
(MUKpOTPYOOUYKH, MUKPO(DUIAMEHTHI,
IPOMEKYTOUYHBIE (PUITAMEHTBI), X POJIb
B KU3HEJIEATEIBHOCTH KJIETOK U TKaHEN
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M JICTJIa3MOJIN3a B PACTUTCIIbHBIX
KJIICTKax>»

5.4 |HememGpanHbie HememOpaHnHbie OpraHOU b KIETKU PackppIBaTh cofiepKaHne TEPMUHOB H
OpTaHOMIbI KJIETKU Crtpoenue 1 QyHKIMA HEMEMOpPAaHHBIX  |[IOHATUH: pubocoma, Moaucoma,

OpPraHoOUI0B KJIETKU. PUOOCOMBI. MUKPOTPYOOUKH, TYOYJIMH, KJICTOUHBIN
[Ipomedsicymounvie punamenmot. [eHTp (IIeHTpOoCcOoMa), LICHTPHOJIH,
MukpodunaMeHThl. AKmuHo8bvle 1eHTpocdepa, KryTuKH, pECHUUKH,
muxkpoghunamenmol. MplllieuHbIe KJIETKU. [0a3aJIbHOE TEJbIIE.
AKmuHo8bie KOMNOHeHmMbl HeMbluleyHblX |XapaKTepu30BaTh HEMEMOpaHHbIC
knemok. MukpoTpyoouku. KiieTounblii  |opraHOUIbI KJIETKU, UX CTPOCHHUE U
1eHTp. CTpoeHue u ABUKEHUE KTYTHUKOB |(QYHKIIMH
U peCHUYEK. MUKpOTPYyOOUKH
nutormiasmel. Llentpuons. berxu,
accoyuuposanHvle ¢
mukpoghunamenmamu u
muxpompyoouxamu. Momopnuvle benxu.
JlemoHcTpanuun TaOIUIbI U CXEMBI:
«CTpoeHre KUBOTHOU KIICTKUY,
«CTpoeHUEe PaCTUTEIBHON KIICTKI

5.5

Crpoenuie u pyHKIIUU
s71pa

Anpo. Obonouka siapa, XpoMaTHH,
KapuoIlia3Ma, SAPBIIIKHA, UX CTPOSHUE U
byHkuuu. SnepHblil 0eTKOBBINA MaTPUKC.
[IpocTpaHCTBEHHOE PACTIOIOKEHNE
XpOMOCOM B HHTEp(}a3zHOM sifpe.

PackpbiBaTh copiepkaHle TEPMUHOB U
MOHATUM: PO, AepHas 000JI0UKa,
sIEPHBIE TIOPHI, HYKJICOTIa3Ma
(kapuoruia3ma), FeHOM, XpPOMAaTHH,
HYXPOMaTHH, F€TEPOXPOMATHUH, SIAPBILIKO,

XPOMOCOMBI, IEHTPOMEDPA,
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Dyxpomamun u cemepoxpomamun. benku
XpOMAaTHHA - TUCTOHBL. JJunamuka
s10epHotl 06on0uKu 8 Mumose. foepnulil
mpancnopm. KieTouHbIe BKIIOUCHUS.
JlemoHcTpamuu TaGIHUIBI U CXEMBI:
«Anpo»

KUHETOXOP, KJIIETOYHBIC BKIIFOUCHUSI.
XapakTepu3oBaTh KJIETOYHOE SIAPO Kak
[EHTP YIPaBJICHUS KU3HEAEATEIbHOCTHIO
KJIETKH; TeHETUYECKHM anmapar KJIETOK
HYKapHoT, CTpOeHUE U HYHKIIUU
XPOMOCOM.

OnuceIBaTh CTPYKTYPHI sJIpa U UX
B3aMMOCBSI3b C OPraHOWIaMH IUTOILIA3MbI

5.6.

CpaBHurenbHas
XapaKTePUCTUKA KIIETOK|
DYKapuoT

CpaBHHTENBHAS XapaKTEPUCTUKA KIETOK
HYKAPHUOT (PaCTUTEIBHOM, )KUBOTHOM,
rpuOHON).

JleMOHCTpaL MU

Tabmuiel 1 cxembl: «CTpoeHUE
DYKAPUOTUYECKOU KIICTKHY,
«CTpoeHue KUBOTHOM KICTKW,
«CTpoeHHne paCTUTEBHON KIETK.
O0opynoBanue: CBETOBOW MUKPOCKOIT;
MUKPOMPENapaThl PACTUTEIIbHBIX,
YKUBOTHBIX KJICTOK.

JlaGopaTtopuasi padora «/3yueHne
CTPOEHUSI KJIETOK Pa3IMYHBIX
OPraHu3MOB»

XapakTepu30BaTh TUIBI KIETOK 3YKapHOT:
pacTuTeNbHas, )KUBOTHAs, TpUOHAs.
CpaBHHBaTh MEX1y COOOM CTpOeHUE U
KU3HEAECATEIbHOCTh 3YKapUOTUYECKUX
KJIETOK U POJIb TPOKAPUOT B OMOIIEHO3aX

Toro 4yacos mo reme

56



Tema «O0MeH BelIeCTB U NMpeBpalleHUe IHEPTUH B KJIETKe)

6.1

OOMEH BEIIECTB - 3
MeTa00JIN3M

ACCUMUJISILINASL M TUCCUMUJISALINS - JIBE
CTOpOHBI MeTabonu3Ma. Tumsl oOMeHa
BEIIECTB: aBTOTPODHBIN U
reTepoTpodHbIN. YyacThe KUCI0poaa B
OOMEHHBIX MPOIECCax. DHEPTrEeTUUECKOE
o0ecrniedyeHre KIETKU: IpeBpalieHne
AT® B 0OMEHHBIX MpOIECCaX.
DepMEHTATUBHBIN XapaKTep peakun
KJIETOYHOTO MeTabosm3ma. DepMeHTHI,
X CTPOCHHE, CBOMCTBA U MEXAHU3M
nerictus. Kopepmentsl. OTinnuns
(hepMEHTOB OT HEOPTraHUYECKUX
KaTaJIn3aToOpPOB. belKu-akTUBAaTOPHI U
OEJIKU-UHTUOUTOPBI. 3aBUCUMOCTD
CKOpPOCTH (hepMEHTATUBHBIX PEAKIIUNA OT
paznuYHBIX (AKTOPOB. JeMOHCTpauu
TaOmuibl 1 cxeMbl: «POTOCHHTE3Y,
«DHEPTeTUYECKUI OOMEHY,
«buocuntes 6enkay, «CtpoeHue
dbepmeHTay, « XeMOCUHTERY.
O6opynoBaHue: CBETOBOI MUKPOCKOII;
o0opy10BaHUE AJ1s1 TPUTOTOBJICHUS
MOCTOSTHHBIX M BPEMEHHBIX
MUKpPOIPEenapaToB.

PackppIBaTh cofiepKaHne TEPMUHOB H
MOHATUI: 0OMEH BEeNIeCTB (METa00H3M),
accuMuIsIus (aHA0OIN3M), WIH
MJIaCTUYECKUN OOMEH, TUCCUMUIISIIUS
(kaTaboJIM3M), UITU PHEPreTUUECCKUIN
oOMeH, aBTOTPO(]bI, TeTepoTpOdHI,
aHa’poOBI, a3pOOBI, HEPMEHTHI, AKTUBHBIN
[IEHTp, CyOCTpaTHas CIIeU(PUIHOCTD,
Ko(hepMEeHTHI, OCTTKU-aKTHBATOPHI U
OEJIKU-UHTUOUTOPBI.

[lepeuncnaTb 0COOEHHOCTH
MJIACTUYECKOTO M SHEPTETHIECKOTO
oOMEHa B KJIETKE; yCTAHABIMBATh
B3aMMOCBSI3b MEXKTY TUTACTHYCCKUM U
DHEPIEeTUICCKUM OOMEHOM.

Paznuuathk TUTIEI OOMEHA BEIIECTB:
aBTOTPO(MHBIN U TeTepOTPOHBII.
[Toka3bsIBaTh POJIb KUCIOPOaa B OOMEHHBIX
mporeccax. CxeMaTu4ecku u300paxxathb
cTpoeHue hepMeHTa.

Otnuyath (PepMEHTHI OT HEOPTaHUYECKHUX
KAaTaJIN3aTOPOB M ONPEACIIATh UX POJb B
(YHKIIMOHUPOBAHUH JKMBBIX CUCTEM,
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JlaGoparopHas paboTa

«M3yueHne KaTaTMTHIECKOW aKTUBHOCTH
dbepMeHTOB (Ha MpUMepe aMIIIa3bl WIN
KaTanasbl)». JlaboparopHas paboTa
«3yueHune GpepMEeHTAaTHBHOTO
pacHIeTIeHUs IEPOKCUIa BOJOPOIa B
PACTUTEBHBIX M JKUBOTHBIX KJICTKAX)

B IIPOMBIIIJICHHOCTH, B MCIUIINHC, B
HOBCCHHCBHOﬁ »Ku3HHU dyeaoBeka. CTaBUTH
OKCIICPUMCHT I10 BBIABJICHUIO
KaTaJIMTUYECKOW aKTUBHOCTH
[ICPOKCHUAa3bl, aMHJIA3HI, O00BACHATH
IIOJIYUCHHBIC PC3YJIbTAThI

6.2

ABTOTPO(HBIIA THIT
0oOMeEHa BEIIECTB.
doTocuHTE3

[lepBUYHBIN CHHTE3 OPTAHUYECKUX
BeliecTB B KiaeTke. DoTocuHTE3.
IAHOKCULEHHbIU U OKCULEHHBLU
domocunmes y baxmepuil.
Ceemocobuparoujue nuemeHmsl u
nueMeHmul peakyuoHHo2o yeumpa. Poib
XJIOPOILJIACTOB B Tporiecce (POTOCUHTE3A.
CaeToBasi 1 TeMHOBasl (pa3bl.
@omoovixanue, C3-, C4- u CAM-Tunut
¢domocunmesa. IIponyKTUBHOCTH
dboTocuHTe3a. BausiHue pa3znuyuHbIX
(hakTOpOB Ha CKOPOCTh POTOCUHTE3A.
3HaueHne POTOCUHTESA.

Jlemoncrtpauuu Iloprpersr: [Ix.
[Tpuctin,

K. A. Tumupszes.

Ta0nuuel 1 cxeMsl: «PoTocuHTESN

PackpbpIBaTh cofiepyKaHNE TEPMUHOB H
MoHATUM: PoTocuHTE3, Pa3bl POTOCUHTERA
(cBeToBasi, TeMHOBasI), (poTomu3,
(dbochopunupoBanue, uuki KanbBuHa,
HAJI®+ (mepeHocurK BOIOPO/Ia).
XapakTepru30BaTh MIIACTUUECKUN 0OMEH
Kak dTall o01ero oOMeHa BEIECTB;
coObITHs (OTOCUHTE3A (PEAKIIUH
CBETOBOU M TeMHOBOH (ha3); pob
XJIOPOILJIACTOB B TIporecce (POTOCHHTE3a.
BBISABIATH MPUIUHHO-CIICACTBEHHBIC
CBSI3U MEXTy TIOTJIONIEHUEM COTHEUHOMN
PHEPTUU XJIOPO(PHIITIOM ¥ CHHTE30M
Mosekyn ATO.

CpaBHHMBaTh UCXO/HBIC BEIIICCTBA,
KOHEUYHBIC MMPOYKTHI U YCIIOBUS
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MPOTEKAHUS PEAKIIUN CBETOBOM U
TEeMHOBOM (a3 poTocHHTE3A.

Y cTaHaBIMBATH B3aUMOCBSI3b MEXKIY
(OTOCUHTE30M U JIIXaHHEM; CBETOBOU U
TEMHOBOM peakiusMu (poTocuHTe3a.
OnenuBaTh 3HaUeHUE GOTOCUHTE3A JITIS
PKVU3HU Ha 3emie

6.3 |ABTOTpODHEI THIT XemocuHtes. PaznooOpaszue
oOMeHa BEIlEeCTB. OpPraHU3MOB-XEMOCUHTETUKOB:
XEMOCHHTE3 HUTpUGHULIUpYIOmKE OaKTEPHH, PackpbIBaTh coJiepKaHUE TEPMUHOB U
KeIe300aKTepun, cepoOaKTepuu, MOHSATHI: XEMOCHHTE3.
BOJIOPOJIHbIE OaKTepUn. 3HAUYCHUE OOBSACHUTH CYIIIHOCTh XEMOCHHTE3A,
XEMOCUHTE3A. pacKpbIBaTh €ro 3Ha4eHME B Onocdepe.
JleMOHCTpaI UK [IpuBOANTH MPUMEPHI
[oprpetsr: C. H. Bunorpanckui, XEMOCHHTE3HPYIOIIMX GakTepuit
['. A. 3aBap3uH. (auTpuduIMpyromme 6akTepuu,
Ta0nuie! u cxembl: «DoTOCHHTERY, KeJIe300aKTepHH, CepoOaKTepHH,
«XeMOCHHTE3 BOJIOPOJIHBIE OAKTEPUH) U
JlaGopaTopHasi padora XapaKTepU30BaTh UX KU3HEACATEIbHOCTb.
«CpaBHeHI/Ie mpoueccoB (1)OTOCI/IHT63a h |CocTaBiaTh YpaBHECHUA peaKuI/If/'I
XEMOCHHTE3a XEMOCHHTE3a.
CpaBHHUBaTh XeMOCUHTE3 C (DOTOCUHTE30M
6.4

DHEPreTUUeCcKuii 0OMeH
- TUCCUMUJISLIAS

AHa3poOHbIE OpraHu3Mbl. Buisl
opoxxenus. [IpoaykTsl OpoxeHus u ux
MCII0JIb30BAHUE YEJIIOBEKOM. AHA3pOOHbIE
MUKPOOPTaHU3MbI KaKk 0ObEKThI

OMOTEXHOJIOTUU U

PackpeiBaTh conep:kaHue TEPMUHOB U
MMOHSTUI: dTaIlbl PHEPreTUUECKOTro OOMEHA|
- MOJITOTOBUTEILHBIN, OECKUCIOPOIHBIN
(aHa’pOOHBII ), KUCITOPOTHBIN

(a3p0OHBII); TIUKOIU3,
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BO30yuTENN OOJIe3HEH.

AdpoOHbIE OpraHU3MBbl. DTarbl
SHEPreTUYECKOro 0OMeHa.
ITogrorosurenbHsIN dTan. I mukomms -
OECKHUCIOPOAHOE PACHICTIIICHNE
TJIFOKO3BI.

buonoruyeckoe okucieHue, WK
KJIETOUHOE Jbixanue. Posib
MUTOXOHJPUN B IIpoLIeccax
OMOJIOTUYECKOTO OKUCIICHUS.
[{ukuyeckue peakiuum.
OxucnurensHoe PocPOopUIMpOBAHUE.
Ouepaus meMbpanHo2o epaouenma
npomonos. Cunmesz AT®.: paboma
npomonnout ATD-cunmaswol.
[IpeumyiiecTBa a3poOHOTO MyTH
oOMEHa BEIIECTB Nepe] aHaIPOOHBIM.
O DHEeKTUBHOCTH IPHEPTETUUECKOTO
oOMeHa.

JdemMoHcTpannu

IToptpetsl: B. A. DHrensrapar,

I1. MuTuen.

Tabauibl 1 cXeMbl: « IHEPTETUYECKHMA
oOMeHn».

JlaGopaTopHas pabora

«CpaBHeHHE TTPOIIECCOB OPOKEHUS U
JIBIXAHUSI

OposkeHue, OMOJIOTUYECKOE OKUCIICHHE
(mprxanue), muki Kpebcea,
OKHUCIUTEIbHOE (OCPOPUIUPOBAHHE,
MIPOTOHHBIA TPAUEHT, TPOTOHHAS
AT®-cunTaza.

[Tepeuncisats 0cOOCHHOCTH
HEPTETUYECKOTO OOMEHA B KIIETKE.
OnuchIBaTh ATAbl SHEPTETUYECKOTO
oOMeHa (IoArOTOBUTENIbHBIH,
OECKHUCIOPOIHBIN, KUCIOPOIHBIN) U
CpPaBHUBATH UX MEXTY COOOM.
XapakTepu30BaTh PEaKIMK TIIMKOIN3a,
OpO>KEeHHU S, KJICTOYHOTO JIbIXaHUSI.
VYcranaBnmmBaTh B3aUMOCBSI3b MEXKITY
TJIMKOJIN30M, KIIETOYHBIM JIbIXaHUEM U
cuHTe30M Mosekyn ATO.

CoCTaBIATh ypaBHEHUST OCHOBHBIX
ATANoOB YHEPTETUICCKOTO OOMEHA B
KJICTKE.

PaccunThIBaTh SHEPreTHYECKYIO

() PEKTHBHOCTD TJIMKOIN3A U
OMOJOTUYECKOTO OKUCIICHUS.
HaspiBaTh ricxoHBIC BEIIECTBA,
KOHEYHBIE MMPOIYKTHI U YCIOBUS
MPOTEKAHUS PEAKITUN IHEPTETUIECKOTO
oOMeHa.

CpaBHHBaTh YHEPTETHICCKYFO
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PO PEKTUBHOCTH OECKUCIOPOAHOTO U
KHCIIOPOJTHOTO 3TAllOB KOHCUHBIC
MPOAYKTHI M YCIIOBHUS MTPOTEKAHUS
peaKIuil SHEPreTUIECKOro 0OMeHa
HPHEPreTUYECKOro 0OMeHa

Toro yacoB mmo teme

9

7

Tema «HacaencrBeHHass HHGoOpMaUs M peaju3alus €€ B KJIeTKe)

7.1

Peakiiuu MaTpuaHOTO
CHHTE3a

Peakiiumn maTtpuuHoro cunTesa. [Ipuniun
KOMIIJIEMEHTAPHOCTH B PEAKIUSIX
MaTpUYHOTO CHHTe3a. Peannsanus
HacjeacTBeHHOM nundopmanuu. I’
€HETUYECKUH KOJI, €T0 CBOMCTBA.
TpaHCKpuUINIMs - MATPUYHBINA CUHTE3
PHK. [IpyHUMIIBI TPAHCKPUIILIVK:
KOMIIJIEMEHTAPHOCTb,
AHTUIAPAJUIETbHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6
DYKAPUOMUYECKOU KemKe.
Hexooupyrowue PHK. JlemoncTpauuu
[Toptpet: H. K. Kosbrios.

Tabnuiel u cxembl: «bruocuHTe3 Oenkay,
«['eHeTnuecKuM KOy

PackpbIBaTh COJiep>KaHUE TEPMUHOB U
MOHSITHN: I'€H, TCHETUYSCKUM KO, KOJOH
(TpHILIET), CTON-KOOHBI, MAaTPHIIA,
MAaTPUYHBINA CUHTE3, TPAHCKPUIIIIHSI,
PHK-nonumepasa, mpoMoTOp, CIJIaiCHHT,
WHTPOH, SK30H. XapaKTeprU30BaTh
pPEAKIMU MAaTPUYHOTO CUHTE3a, CBOMCTBA
reHeTUYECKOTo Kojia. ONMChIBATh ATAIIbI
TPAHCKPUMIUU U TPAHCIISLIUN,
YCTAHABJIMBATh B3aUMOCBSA3b MATPUUHBIX
PEAKLNI B KJIETKE; CXEMaTUYECKHU
n300pakaTb MaTPUUHbBIC PEAKIIUU
TPAHCKPUIIIIMUA U TPAHCIISALINH.

Pemats Onojiornueckue 3aaaum Ha
OIPEJICIIEHUE TTOCIICI0BATEILHOCTH
Hykieotu0B JJHK u MPHK, npumensis
3HAHUS O PEAKIUAX MAaTPUYHOTO CUHTE3A,
FEHETUYECKOM KOJE, TPUHIIUIIE

KOMIIJICMCHTAPHOCTH
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7.2 |Cunres3 benka TpaHcasanus U €€ dTanbl. Y4acTue PacKkpbIBaTh COAEpKAHUE TEPMUHOB U
TpancnopTHbix PHK B 6uocunTe3e Oenka.monsuii: TpaHCIAIMs, aHTuKoA0H, TPHK,
Y ciioBus OnocuHTe3a OelKa. amunoanuia-TPHK-cunrerasa (kogasa),
KOI[I/IpOBaHI/Ie aMUHOKHCJIIOT. Poib noanH6000Ma (HQJ‘H/ICOMa)_
pubocoM B OMocuHTE3€e OelIKa. XapaKkTepu30BaTh CBOWCTBA
JlemoncTpanuu TaOIUIIBI U CXEMBI: TEHETUYECKOTO KOJA.
«buocunres 6enkay, «I” eHeTHYECKHIT OnuChIBaTh ATAIbBl TPAHCIISALWH U
KOID» CXeMaTH4eCKH N300pakaTh MaTPUUHbBIC
pEaKIU TPAHCIIALNMU.
Pemmate Onosoruyeckue 3a1auu Ha
onpeaeneHne anTukogoHoB TPHK,
[10CJIEAOBATEIBHOCTA AMUHOKUCIIOT B
MOJIEKYJIe OeJKa, MPUMEHSSI 3HAHUSI O
peaKUAX MAaTPUYHOTO CUHTE3A,
TEHETUYECKOM KOJE, IPUHLIUIIE
KOMILIEMEHTAPHOCTH
7.3

MexaHu3MBbI 3KCIPECCU
TE€HOB

Coepemennvie npedcmasieHus o
cmpoenuu cenog. Oprannsanus reioMa y
MPOKAPUOT U DYKApUOT. Perymsius
AKTUBHOCTHU T€HOB Y TTPOKAPUOT.
['unore3a onepona (. XKaxob, XK.
Mano).

\MonekynapHvle MexaHuzMvl IKCHpeccuu
eenog y aykapuom. Ponw xpomamuna 6
pecynayuu pabomsl 2enog. Perynsamus
OOMEHHBIX MPOIECCOB B KIETKE.

KiieTouHblit roMeocTas.

PackpbIBaTh coziep>kaHue TEPMUHOB U
MTOHSATHI: OIIEPATOP, OTIEPOH,
CTPYKTYpPHBIE T€HBI, IPOMOTOP,
penpeccop.

OnuceIBaTh CTPYKTYpy T€HOMA
MPOKAPHOT; XapaKTEPU30BaTh paboTy
WHYyIIMOEITEHOTO U PENPeCcCuOEITHbHOTO
OfepoHa.

Bbi1enTh CTPYKTYPHYIO U PETYJISATOPHBIE
4acTH reHa sykapuot. CpaBHUBaTh

IMIPOLCCChI OKCITPECCUN
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JleMOHCTpaL MU
Tabmunp! 1 cxeMbl: «bruocunTe3 Oekay,
«['ereTnueckuil KOI»

TCHOB y ITPOKAPHUOT U DYKapHOT.
XapakTepru30BaTh rumoTe3y onepoHa (.
"Kaxo0, XK. Mano).

OnuceIBaTh MEXaHHU3M ITOICP KAHUS
KJICTOYHOTO TOMEOCTa3a

7.4

OCHOBBI BUPYCOJIOTHH.
NupopmanmonHas

OHOJIOTHS

Bupych - HekieTouHbIe (hOPMBI KU3HU U
obnuratHele napa3utbl. CTpoeHue
MPOCTHIX U CIIOKHBIX BUPYCOB,
PETPOBUPYCOB, OakTepruodaros.
VKuznennwiti yuxn /{HK-cooepocawjux
eupycos, PHK-cooepoicawux supycos,
baxmepuogacos. Obpamnas
MPAHCKPUNYUs, peeepmasa, UHmezpasd.
BupycHble 3a00JieBaHus YeI0BEKA,
PKUBOTHBIX, pactennil. CITN /I,
COVID-19, connanbable U MEAUIIMHCKHE
MpOOJIEMBI.

\buoungpopmamuka: unmezpayus u
aHanuz O60IbUUX MACCUBOB

(«bigdata») cmpyxkmyprwix
OUOOCUYECKUX OAHHDLX.
\Hanomexwnonozuu 6 buonocuu u
meouyune. Ilpoepammupyemvie hynkyuu
benxos. Cnocobvl 00cmasKu 1eKapcma.

Jlemoncrpauuu [loprper: /1. W.
BaHOBCKH.

PackpbIBaTh copiep>kaHue TEPMUHOB U
MOHSATUI: BUPYC, BUPUOH, CEP/ILICBUHA,
Karcu, oopaTHas TPAaHCKPHUIIIHS,
PETPOBUPYCHI, OaKkTepuodar, BUpYyC
nuMMyHoaeuiTa yenoneka (B1UY),
MPUPOHO-0YAroBbie MHPEKIIUH.
XapakTepu3oBaTh BUPYChI, PETPOBUPYCHI
1 OakTepruodaru Kak BHyTPUKIECTOUHBIX
[Mapa3uTOB MPOKAPUOT U IYKAPHOT.
M3naraTe runoTe3sl SBOJIIOLMOHHOTO
[IPOUCXOXKICHUSI BUPYCOB.

OnuceIBaTh MEXaHU3M B3aWMOJICHCTBUS
BHUpYCa U KJICTKU, MHPEKITMOHHBIH
BUPYCHBIN ITPOLIECC.

XapakTepu30BaTb MEXaHU3MBbI
BEPTUKAIBHON U TOPU30HTAIIBHOU
nepeaadr BUPYCOB; 3a00JIeBaHUS
PKUBOTHBIX U PACTEHUM, BHI3bIBAEMBIE
BUPYCaAMH.

HaspiBaTh BUpYCHBIE 3a00JI€BaHMUS,
BCTPEYAIOIIMECS Y YETIOBEKA: TPUIII,
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TaOmuie! U cxeMbl: «[ e HeTHYECKUH KO,
«Bupycsi», «bakrepuodarm.
IMpakTHyeckas padora

«Co3anue Mo/ieNiu BUPYyCa»

KJICLEBOM dHIIEDaTUT, FENATHUT,
COVID-19, CIIUA.

Coburonath npaBuiia MOBEACHUS B
OKPY’KAIOIIEH IPUPOIHOU CPEIE, MEP
MpOQUIAKTUKYA PAaCIPOCTpaHEHUS

BHUPYCHBIX 3a00JIeBaHUH (B TOM YHKCIIE
BUY-undexnun)

I1Toro yacos mo teme

9

8 [Tema «’Ku3HeHHBIH MUK KJIETKH»
8.1 DKusHeHHBIH HHKIT 1 PackppIBaTh conep:kaHue TEPMUHOB U
KIIETKU MOHSATUI: KJIIETOUYHBIN LUK, MHTEpda3a.

KieTouHsbIil UK, €ro NEPUOAbI U [lepeuncnsaTh NEPUOABI ) KUZHEHHOTO
perynsanus. Uarepdasza u MUTO3. LIMKJIA KJIETKU U XapaKTEPU30BaTh
Oco0eHHOCTH TIPOLIECCOB, TPOTEKAIOITNX [IIPOTEKAIOIINE B HUX ITPOLIECCHI
B nHTepdase. [loaroroBka KIeTKu K
nenenuto. [IpecunreTnueckui
(MOCTMUTOTUYECKUI ), CHHTETUUECKUHN U
MOCTCUHTETHUECKHUH (MPEMUTOTHIECKHUT)
nepuo bl HHTEpdas3sbl.
JleMOHCTpaLMHU
Ta0auib! 1 cxeMbl: «KU3HEHHBIN KT
KJIETKN», «MHTO3»

8.2 2

MaTpu4HbIi CUHTES
JIHK. Xpomocomsl

Marpuunsiit cunre3 JJHK - perumkanmsi.
[IpuHumne! perukanuu JJHK:
KOMILIEMEHTAPHOCTS,
MMOJTYKOHCEPBATUBHBIN CUHTE3,

AHTUIIAPATIICIbHOCTD. MexaHuszm

PackpbIBaTh CoAepKaHUE TEPMUHOB H
MOHSATUH: perIuKaius (peayrivKams),
KOMILJIEMEHTAPHOCTb,
aHTUnapamuienasbHocts, JJHK-nommepasa,

TejIoMepa,
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permmkanuu JJTHK. Xpomocomsl.
Crtpoenue xpomocoM. Tenomepsl U
TesomMepasa. XpoMOCOMHBIN HA0Op
KJIETKHU - KAPUOTHUIL. UTIIIONTHBIN 1
raruIouHbIN HAOOPhI XPOMOCOM.
['omostornunbie XpoMocoMbl. [TonoBbIE
XPOMOCOMBI.

JleMoHCTpauuu

Ta0muie! 1 cxeMbl: « KU3HEHHBIN 1IUKIT
KJIETKN», « CTPOEHHE XPOMOCOM»,
«Permkanusa JITHK».

O6opynoBaHue: CBETOBOM MUKPOCKOIT;
MHKpOIpenaparsl: «MUTO3 B KJIETKaX
KOPEIIIKA JTyKa».

JlaGopaTopHnas pabora «/3yuenue
XPOMOCOM HAa I'OTOBBIX
MUKPOIIPEnapaTax»

pEIUIMKAalMOHHAs BUJIKA, XpPOMOCOMa,
XPOMOCOMHBIN Ha0Op, HYKJIEOCOMBI,
CECTPUHCKHUE XPOMATHU/IbI, IEHTPOMEPA,
KapHUOTHIL, TAIJIOUAHBIN W TUTUIOUIHBIA
Ha0Op XpOMOCOM, TOMOJIOTUYHbBIE
XPOMOCOMBI, TIOJIOBBIE XPOMOCOMBI.
XapakTepu3oBaTh CTPOCHUE XPOMOCOM,
KapHUOTHUIIOB OPTraHU3MOB.

[lepeuncnsaTh MPUHIUIBI PETUTUKAIIAN
JIHK u 1aBath UM coaepxaTeibHyIo
XapaKTEPUCTUKY.

OnuceiBath Mexanusm perukanuu JJTHK.
CxemaTu4ecku U300pakaTh CTPOCHUE
MeTadazHoil XpOMOCOMBI.

Paznmnuats XpOMOCOMBI Ha
MUKpOIpenaparax 1 MUKpogoTorpadusix

8.3

JleneHne KIETKU —
MHTO3

JleneHue KJIETKH - MUTO3. CTa il MUTO34)
Y POUCXOIAIINE B HUX NPOLECCHI. THUIIbI
MuTO3a. KapnokuHes u HUTOKMHES.
buonorndyeckoe 3HaueHUE MUTO3A.
/lemoHCTpaunu

Ta0muupel 1 cxembl: « KU3HEHHBINA [INKIT
KJICTKN», « CTPOCHHUE XPOMOCOM»,
«Permmkanusa JITHK», «Muto3s».

PackpbIBaTh cofiepyKaHNe TEPMUHOB H
MOHATUI: MUTO3, NTpodaza, meTadasa,
anadasza, Tenodasa, KapuOKUHE3,
[MUTOKWHE3, BEPETCHO JICTICHNUS,
MeTtadaszHas IIacTUHKa, 60po3aa
TICTICHMUS.

[lepeuncrarh MoCIen0BaTeILHOCTh
CTaJIMii MUTO3a U OMUCHIBAThH

IMPOUCXOAANIUEC Ha HUX ITPOLICCCHI.
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O6opynoBaHue: CBETOBOM MUKPOCKOIT;
MUKpOTpenaparsl: « MUTO3 B KIETKaX
KOpEIIKa JTyKay.

JlaGoparopHas padota «Habmoaenue
MHUTO3a B KJICTKaX KOHUYMKA KOPEITKa JIyKa
(Ha TOTOBBIX MHUKpOITperapaTax)»

CpaBHUBATh OCOOCHHOCTH MPOTEKAHUS
MHTO3a B PACTUTEIHHBIX M JKHBOTHBIX
KJIETKaX.

OOBACHATH OMOJIOTHYECKUI CMBICI
MHTO3a.

Pasnnyath cTaguu MUTO3a Ha
MUKpoTpenaparax 1 MUKpogoTorpadusix

8.4 Peryisius >Ku3HECHHOTO 1 Peryssius MUTOTHYECKOTO ITUKJIIa PackpbIBaTh Coiep)KaHHE TSPMHHOB U

[[UKJIa KJICTOK kieTky. [IporpamMmmupyemas KJI€TOYHas |[[IOHSATHI: alonTo3, mpoymdeparus,
rudesb - arnomnTo3. nudpepeHpoBKa.
KiieTouHoe spo, XpOMOCOMBEI, XapaKkTepHu30BaTh PETYJIAINIO
(byHKIHOHAIbHAS TCHOMHKA. MexaHu3MblMATOTHYECKOTO MK KICTKH.
npoaughepayuu, oughgepenyuposxu, OOBSACHITH OMOJIOTUYECKUIA CMBICIT
cmapenus u eubenu kiemox. «L{ugposas 3anporpaMMUPOBAHHOMN KIETOYHOM
KiemKkay - ououngopmamuyecxue TUOCIH - aroITo3a.
Mooenu pyHKYUOHUPOBAHUS KIEMKU. Y cTaHaBIMBAaTh B3aUMOCBSI3b MEXKIY
JleMOHCTpaLuu rOMEOCTa30M KIIETOK U UX THOCIIBIO
TaOmuie! 1 cxeMbl: « KU3HEHHBIN 1TUKIT
KIeTKI», «CTPOCHHE XPOMOCOMY,
«Pemmukanusa JTHK», «Muto3»

MToro 4acoB 1o Teme 6

9

Tema «CTPOEHUE U ®YHKIIUU OPTAHU3MOB»

9.1

OpraHu3Mm Kak €JMHOE
IS

1

buonornyeckoe pazHoodpaszue
oprann3mMoB. OJIHOKJIETOYHEIE,

PackpbIBaTh copiepkaHue TEPMUHOB U
MMOHSATUI: OpraHW3M, OpraH, OpraHesIbl,

KOJIOHUAJIBHBIC, MHOI'OKJICTOYHBIC

CUCTCMaA OpraHoOB, allrapar,
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OpraHU3MBI.
Oco0eHHOCTH CTPOCHUS U
KU3ZHEAEATEIbHOCTA OJHOKIETOYHBIX
opranu3MoB. bakrepun, apxenu,
OJTHOKJIETOYHBIE TPHUOBI,
OJHOKJIETOYHBIE BOJAOPOCIIH, IPYTUE
npoTUcThl. KonoHnaneHble OpraHn3MBbl.
B3anMocBsI3p yacTeil MHOTOKIIETOYHOTO
opranusma. TKaHH, OpraHbl U CUCTEMBI
opraHoB. Opranusm Kak €JIMHOE 1IEJIO0E.
I omeocras.

JleMoHCTpauuu

Tabnuibl 1 cxembl: «OTHOKIETOYHBIC
BOJIOPOCHN», « MHOTOKJIETOYHBIE
BOJIOpOCHNY, «bakTrepun»,
«IIpocreitmme», «Opranbl IBETKOBBIX
pactenuin», «CucTemMbl OpraHoB
MO3BOHOYHBIX )KUBOTHBIX),
«BHYTpeHHEE CTPOCHUE HACEKOMBIX).
O6opynoBaHKe: CBETOBOW MUKPOCKOITL;
MUKPOIPENAPATHI OJTHOKIETOUHBIX
OPTaHU3MOB; JKMUBbIC SK3EMILIAPbI
KOMHATHBIX PaCTEHUI; Tepoapun
pacTEeHU pa3HbIX OTAEJOB; BIAXKHBIE
penapaThl >)KUBOTHBIX

q)YHKHI/IOHaJILHaSI CHUCTCMa, TrOMCOCTAa3.

[lepeuncnsatsb CTpyKTypHO-
(GyHKIIMOHATBHBIC YAaCTH
OJIHOKJIETOYHBIX, KOJJIOHUAJIbHBIX,
MHOTOKJIETOYHBIX U MHOTOTKAHEBBIX
OpraHU3MOB.

XapakTepu3oBaTb 0COOCHHOCTH
CTPOCHUS U KUZHEAECATEIbHOCTH
OJIHOKJIETOYHBIX OPTaHU3MOB,
KOJIOHUAJIbHBIX, MHOTOKJIETOYHBIX U
MHOT'OTKaHEBBIX OPTaHU3MOB.
CpaBHUBaTh MEX]y COOOi
OJIHOKJIETOYHbIE, KOJIOHUAJIBHBIE,
MHOTOKJIETOYHbIE U MHOTOTKAHEBbIE
OpraHu3Mbl
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9.2

TkaHu pacTeHU

Tkanu pacTteHui. TUITBI pACTUTENBHBIX
TKaHEW: oOpa3oBaTesibHasi, TOKPOBHAs,
[MPOBOASAIIAS, OCHOBHAsI, MEXaHNYECKAs.
Oco0OeHHoCTH CTpoeHus, QYHKIMHA U
pacIooKEeHUsI TKaHEH B OpraHax
pactenuii. JlemoHcTparuu TaOauIbl U
CXEMBI:

«Tkanu pacrennit», «Oprassl IBETKOBBIX
pacTeHnin», «KOpHEBBIE CHCTEMBI,
«Ctpoenue creds», «CTpoeHue
TMCTOBOM MIACTUHKWY». O0OpyA0BaHUE:
YKUBBIE IK3EMILISIPbl KOMHATHBIX
PACTEHHI; CBETOBOM MUKPOCKOIT;
MUKponpenaparsl Tkanel. JlaboparopHas
pabora «3ydenne TkaHel pacTeHUi»

PackpeIBaTh conep:kaHue TEPMUHOB U
MOHSATUI: TKaHb, SUAEPMHUC, TPOOKa,
KOpKa, J1y0, IpeBeCUHa, TPEBECUHHBIC
BOJIOKHA, TyOsIHbIE BOJIOKHA, COCY/IbI,
KaAMEHHUCTBIE KIIETKU.

XapaKkTepu30BaTh TUIIbI PACTUTEIBHBIX
TKaHel: o0pa3zoBaTeibHasA, IOKPOBHAA,
[IPOBOAAIIAsA, OCHOBHAs, MEXaHUYECKAas;
MEePEUHCIATh OCOOCHHOCTU UX CTPOCHHUS U
BBINIOJIHSIEMbIE (DYHKITUN

9.3

TKaH" )KUBOTHBIX U
qeI0BEKA

TkaHU )XKUBOTHBIX 1 YeI0OBEKa. THIIBI
PKUBOTHBIX TKaHEH: dIIUTEINaIbHas,
COEIMHUTEIbHASI, MbIIIICYHasl, HEPBHASI.
OcobGeHnHoctu cTpoeHus, GyHKIMA U
PACIIOJIOKEHUS TKAHEW B opraHax
PKUBOTHBIX U YEJIOBEKA.

JlemoHcTpanuu TabauIbl ¥ CXEMBI:
«TkaHu )XKUBOTHBIX», «CKEJIET YEJIOBEKAY,
«ITuieBapuTenbHas CUCTEMaY,

PackpbIBaTh coJiepKaHUE TEPMUHOB U
MOHSITUI: SIUTEINN, CEKPET, MBIIIICYHBIE
BOJIOKHA, HEUPOH, HEUPOTJINS.
XapakTepu30BaTh TKAHU KUBOTHBIX U
YEJIOBEKA: dIUTEIINAIbHAS,
COCJIMHUTEJIbHAS, MBIIIICYHAs, HCPBHAS;
MePEUYUCIIATh OCOOCHHOCTH UX CTPOSHHUS H
BBITIOJTHSIEMbIC (DYHKITUN
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«KpoBeHocHas cucremay, «/lpixarenbHas
cucremay, «HepBHas cuctema», «Koxay,
«MBplllIeYHAs CUCTEMAY.

O6opynoBaHue: CBETOBOM MUKPOCKOIT;
MUKpoTpenapaTsl Tkane. JlaboparopHas
pabota

«3yyeHune TKaHEN JKUBOTHBIX»

9.4

Opranbl. Cucremsl
OpraHoB

Opranbl. BeretaTuBHBIE Y TEHEPATUBHBIC
oprassl pacteHuil. OpraHbl U CUCTEMBI
OpPraHoOB KMUBOTHBIX U YEJIOBEKA.
OyHKIIMA OPTraHOB U CUCTEM OPraHOB.
JlemoHcTpanuu TabauIbl ¥ CXEMBI:
«OpraHbl IBETKOBBIX PACTEHUI,
«KopneBble cucrembdy, «CTpoeHue
cTebs», «CTpoeHue JTUCTOBOU
MJIACTUHKN», « CKEJIET YeJI0BEKay,
«IIuieBapurenbHas cUCTEMay,
«KpoBeHocHas cucremay, «/lpixarenbHas
cucTteMay, «BblIeInTeNnbHas CUCTEMAY,
«HepBHas cucreMay», « JHIOKpUHHAS
cucrema». O00pyI0BaHUE: KUBbBIC
PK3EMILISPbl KOMHATHBIX PACTCHUN;
repOapuy pacTeHU Pa3HbIX OT/CIIOB;
CKEJIEThI

PackpbpIBaTh cofiepyKaHNE TEPMUHOB H
MOHATHI: OpraH, KOPEeHb, OOET, IIBETOK,
107, CEMs, TIOJIOBBIE JKEJIE3bl, MOJIOBhIE
MIPOTOKH, KOITYJIATUBHBIC OPTaHBI,
CHUCTEMBI OPTaHOB. XapaKTepU30BaTh
BET'CTATUBHBIC ¥ TCHEPATUBHBIC OpTaHbI
PaCTCHHIA, COMATHYECKHE U PETYIISITOPHBIC
OpraHbI )KUBOTHBIX; TICPEUHCIISATH
0COOEHHOCTH MX CTPOCHUS U
BBITIOJTHSACMbBIC (DYHKIIMU. Y CTaHABIUBATH
B3aMMOCBSI3M MKy CTPOSHHUEM OPTaHOB
1 uX QYHKIUAMUA. Pa3nuyaTh BUIBI
TKaHEW, OpraHbl ¥ CHCTEMbI OPraHOB, B
TOM YHCJIC YEeIOBEKa, Ha
MUKpOIIpernaparax, BIaKHBIX IperapaTax,
repOapusix u MUKpodoTorpadusx,
Ta0JINIIAX, MOJICTISAX U MYJISKAX
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MMO03BOHOYHBIX; KOJUTCKITUH
0€CIT03BOHOYHBIX )KUBOTHBIX; BIQKHBIC
MpernapaTsl )KUBOTHBIX, CKEJIET YeJIOBEKA.
JlaGoparopHas paboTa

«/3ydeHne opraHoB IBETKOBOTO
paCTCHUS)

9.5

Omnopa Tena opraHu3mMoB

Omnopa tena oprann3moB. Kapxkac
pacteHuid. CKeIeThl OTHOKIECTOYHBIX U
MHOTOKJIETOYHBIX KUBOTHBIX. HapyxHbIl
W BHYTpPEHHMI ckeneT. CTpoeHue U TUIIbI
COEMHEHUs KocTel. JlemoHcTpanuu
Tabmune! u cxeMbl: «CTpoeHue cTeds»,
«CTpoeHue TMCTOBOM MIACTUHKUY,
«Cxkener yenoBeka». O00pynoBaHueE:
CKEJIEThI TO3BOHOYHBIX; BJIAXKHBIE
MpenapaTthbl >KUBOTHBIX; CKEJIET YEJIOBEKA;
PAKOBHUHBI MOJUTIOCKOB; KOJIEKIIUH
HACEKOMBIX, UTTIOKOKUX

PackpbIBaTh coaep:kaHue TEPMUHOB U
MOHSITUIA: OMIOPHBIE CUCTEMBI, 000JI0UKU
KJIETKH, PUOPUILIBI, KapKac, HapyKHBIH
CKeJeT (XUTUHOBBIHN MOKPOB),
TUAPOCTATHYECKNAN CKEJET, BHYTPEHHUN
CKEJIeT, KOCTH (JIMHHbIE, KOPOTKHE,
MJIOCKHUE), COeTMHEHUS KOCTEH,
HETOBU>KHBIC (IIIBBI), MOJYIOABUKHEIE,
MOJABUKHBIE (CYCTaBbl), OTJIEIbI CKeJleTa
MO3BOHOYHBIX >KUBOTHBIX: Y€peI, 0CEBOU
CKeJleT (I03BOHOYHHMK, TPyAHAs KJIETKa,
X0paa), nosica KOHEUHOCTEH, CBOOOAHbBIE
KOHEYHOCTH.

OnuceIBaTh HapYKHBII U BHYTPEHHUI
CKEJIEThI ’KUBOTHBIX, CTPOCHHE U TUIIBI
COCAMHEHNS KOCTEN.

Y cTaHaBIMBATH B3aUMOCBSI3U MEXKITY
CTPOEHUEM OTIOPHBIX CUCTEM U UX

(YHKLIMSIMU B OpraHU3ME.
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CpaBHUBATH CTPOCHHUE OMOPHBIX CUCTEM
pacTEeHUN U JKUBOTHBIX

9.6 |[dBmxenue /IBr>keHne oprann3MoB. [[Brxenue
OpraHU3MOB OJHOKJICTOYHBIX OPTaHU3MOB!: PaCKpBIBaTI) COZICPKaHHUEC TCPMHUHOB U
aMEOOMHOE, JKI'YyTUKOBOE, PECHUYHOE.  |[TOHSTUIL: JABUKEHUE, IBUTATCIIbHBIC
I[BI/I)KGHI/IC MHOT'OKJICTOUYHBIX paCTeHHﬁI OpraHejibl, ABH)KCHUEC r[poc’[ef/'[mplx
TPOIU3MBI U HACTUH. J[BUKEHUE (am&6omaHOe, KTYTUKOBOE, PECHUYHOE),
MHOTOKJIETOYHBIX )KUBOTHBIX U YE€JIOBEKA: | IBUKCHUE PACTCHUHN (TPOIU3MBI, HACTHH ),
MBIIIIeYHas cuctema. Pediekc. MBIIIIEYHBIC CUCTEMBI (COKpPaTUTEIbHBIC
CkelneTHbIE MBILIIBI ¥ MX paboOTa. BOJIOKOHLIA, KO)KHO-MYCKYJIBHBIN MEIIIOK,
JleMOHCTpaIn CKeJIeTHasl MyCKyJaTypa), CKeJIeTHasI
Ta0muie! 1 cxeMbl: «OIHOKIETOYHBIE MBIIILA (MBIIIEYHOE BOJIOKHO,
BOsIopociny, «IIpocreiimmey, «CtpoeHreMuohubpuiLIa), BEICIINE IBUTATEILHEIE
MBIIIIIBD, «MBpIIeUHast CUCTEMAY) LICHTPHI, pa60Ta MOBIIIII] ():[BHraTeJIbHaSI,
coMaTU4ecKasi), MBIIIIEYHOE YTOMJICHUE.
XapakTepu30BaTh BUbI IBUKCHUSA
OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX
OpTaHU3MOB.
OnuceIBaTh CKEJICTHBIC MBIIIIIIBI U UX
padory.
Y cTaHaBIMBATH B3aUMOCBSI3b MEXKY
CTPOCHUEM ONOPHBIX CUCTEM U
JNBUKECHUSIMU OPTaHU3MOB
9.7 |[Iutanue opraHu3MOB

[Tutanue opranu3mos. [lornonenue
BO/IbI, YTJICKUCIJIOTO Ta3a U MUHEPAIbHBIX
BELIECTB pacTeHusAMU. [Iutanue
YKUBOTHBIX.

PackppIBaTh conep:kaHue TEPMUHOB U
MMOHATHI: TUTAHUE, NTUILEBAPEHUE,
[MUALLEBAPUTENBHBIE BAKYOJIH, KAILICYHAS

M0JI0CTh, MUIIIEBAPUTEIbHAS TPYOKa,
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BHYTpPHUIIOJIOCTHOE U BHYTPUKJIETOYHOE
nuieBapenue. I lntanne mo3BOHOYHBIX
PKUBOTHBIX. OTAEIbl MUIIEBAPUTEIBHOTO
TpakTa. [ lumesapurenbHbIe Kene3bl.
[InmeBapuTenbHas CHCTEMA YEIIOBEKA.
JlemoHcTpanuu Tabauibl U CXEMBI:
«KHI11€YHOIOJIOCTHBIEY,
«IInmeBapurenpHas cucreMa», «Cxema
MUTaHUS PACTEHUIN.

O0opynoBaHUE: KUBBIE FIK3EMILIAPHI
KOMHATHBIX paCTeHMIT; 000pyAOBaHNE
TS IEMOHCTPALMU [IOYBEHHOI'O U
BO3JIYIIIHOI'O IMUTaHUs PACTEHUH,
pacuiernieHns KpaxMasa U OeJIKOB MoA
nelcTBUEM (PEPMEHTOB

MUILEBAPUTEIBHBIN TPAKT,
MUILEBAPUTEITBHBIC JKEJIE3bI,
MUIEBAPUTEIbHBIE COKU.
XapakTepu30oBaTh MUTAHUE KUBOTHBIX;
BHYTPUIIOJIOCTHOE U BHYTPUKIIETOYHOE
MUIIEBApEHUE.

Paznunuath Ha U300pakeHUsIX (cxemax,
TabnuIax, MyJsKax) OTJIENbI
MUILEBAPUTEIHHOTO TPaKTa U
MUILEBAPUTEIHHYIO CUCTEMY YEJIOBEKa.
Y cTaHaBIMBATH B3AMMOCBSI3U MEXKTY
CTPOCHUEM OPTaHOB MUIIIEBAPEHUS

9.8

J[p1xaHre OpraHnu3MoB

/Iprxanue oprann3MoB. JIpixanue
pacTeHui. /[pIxaHre >KMBOTHBIX.
Juddy3us razos yepes MOBEPXHOCTh
kieTku. KoxxHoe apixanue. JlprxarenbHas
MOBEPXHOCTH. JKabepHoe u JIErounoe
NbIXaHue. J[pIXxaHne TO3BOHOYHBIX
PKUBOTHBIX U YEJIOBEKA. DBOJIFOLIMOHHOE
YCIIO)KHEHUE CTPOECHUS JIETKUX
[MO3BOHOYHBIX KUBOTHBIX. /[pIxaTenpHas
CHUCTEMA YEJIOBEKA.

PackpbIBaTh coJiep:KaHUE TEPMUHOB U
MOHSATUH: AbIxaHue, TUPPy3us, KOKHOE
NbIXaHWE, OPTaHbl JbIXaHUs,
JIbIXaTEIIbHBIC IBUKCHUS, JbIXaTEIbHBIN
[ICHTP, JIETOYHbIC 00BEMBI, KU3HECHHAS
EMKOCTb JIETKUX.

XapakTepu30BaTh JbIXaHUE PACTECHUM;
JbIXaHUE )KUBOTHBIX U YEJIOBEKA.
OnuchIBaTh 3BOTIOLMOHHOE YCIOKHEHUE

CTPOCHUS JIETKUX
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MexaHu3M BEHTUJISLUY JETKUX Y TITHI U
MJICKONTUTAIOMNX. Perynsdiusa apIxanusi.
J{p1xatenbpHbie 00BEMBL. JIeMOHCTpaIuu
Tabmuiel u cxeMbl: «JlpIxaTenbHas
CHUCTEMAY.

O6opynoBanue: 000pyI0BaHHE IS
JIEMOHCTpPAIIMK OIIBITOB 10 U3MEPEHUIO
PKU3HECHHOM €MKOCTH JIETKMX, MEXaHH3Ma
NIBIXaTEIbHBIX JTBUKCHUM

MO3BOHOYHBIX )KUBOTHBIX.

Pasznuyarh Ha U300paKeHUAX (Cxemax,
Ta0JINIAX, MYyJISKaX) AbIXaTeJIbHYIO
CUCTEMY YEJIOBEKA.

OnuceIBaTh MEXaHU3M BEHTWIALIMH
NMETKUX y NTUL U MIEKOITUTAIOIIHX.

Y cTaHaBIMBATH B3aUMOCBS3U MEXKIY
CTPOEHUEM OPraHOB JBIXaHUS U UX
(YyHKLIHSIMU B OpraHU3MeE

9.9

TpaHCIIOPT BEMIECTB y
OpTraHU3MOB

TpaHCHOPT BEIIECTB y OPTaHU3MOB.
TpaHCHOPTHBIE CUCTEMBI PACTEHUIA.
TpaHCcHOpT BEIIECTB Y )KUBOTHBIX.
KpoBeHocHasi cuctema U €€ OpraHbl.
KpoBeHOCHast cucTeMa MO3BOHOYHBIX
PKUBOTHBIX M yenoBeka. Cepaile,
KPOBEHOCHBIE COCYbI U KpoBb. Kpyru
KpOBOOOpAIIEHHs. DBOIIOIMOHHbBIE
YCIIO’)KHEHUSI CTPOCHUSI KPOBEHOCHOM
CHCTEMBI TTO3BOHOYHBIX JKMBOTHBIX.
PaboTa cepana u e€ perymsius.
JlemoHcTpanuu TabauIbl ¥ CXEMBI:
«OpraHbl IBETKOBBIX PACTEHUI,
«KopHeBbie cucteMbl», «CTpoeHHE
cTe0ns», « CTpOCHHE JINCTOBOM
MJIACTHHKI,

PackpeiBaTh copiepkaHle TEPMUHOB U
MOHSITUIA: TPAHCTIOPT BEUIECTB, TPAHCTIOPT
Y pacTeHH, KPOBEHOCHAs CUCTEMA
"KUBOTHBIX, KPOBb, I1a3Ma, (OpMEHHBIE
HIIEMEHTHI, KPOBOOOpAIIeHHE, KPYTH
KpOBOOOpAIICHUS, CEPACUHBIN UK,
mumdoobparenue, muMda,
TuMpaTHUYEeCKUE COCYbl, TUM(paTHIecKue
Y3761, BHYTPEHHSISI Cpejla OpraHu3Ma.
XapakTepu30BaTh TPAHCIIOPT BEUIECTB Y
pacTeHUid U O€CIIO3BOHOYHBIX )KMBOTHBIX.
OnuceIBaTh KPOBEHOCHYIO CHCTEMY

JKHBOTHBIX M YC€JIOBCKA.
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«KpoBenocHas cucremay, « KpoBeHOCHBIE
CUCTEMBI TTO3BOHOYHBIX KUBOTHBIX))

Paznunuath Ha U300pakeHUsIX (cxemax,
Ta0nuIax, MyJIsKax) KDOBEHOCHYIO U
MUM(}ATUYECKYIO0 CUCTEMY YEJIOBEKa.

Y cTaHaBIMBATH B3aUMOCBSI3U MEXKTY
CTPOCHHEM OPTaHOB KPOBOOOpAILIEHUS
X (DYHKIUSIMH B OPTaHU3ME

9.10

Brinenenue y
OpraHUu3MOB

BreiieneHne y oprann3sMoB. Beiienenue y
pacTeHuil. Beiaenenue y )KUBOTHBIX.
CokpatutenbHble Bakyoiau. Oprassl
BbIJIcNIcHUS. DUIIbTpaLysl, CEKpEeLUs U
oOpaTHOE BcachlBaHUE KaK MEXaHU3MbI
paboThl OpraHoB BbijeneHUs. CBsI3b
[TOJIOCTH T€JIa ¢ KPOBEHOCHOU U
BBIJICIINTEIILHON CUCTEMaMU. Briaenenue
Y IO3BOHOYHBIX JKMBOTHBIX U YEIOBEKA.
[louku. CTpoeHue u (pyHKIMOHUPOBAHUE
Hepona. OOpazoBaHue MOYH y
yenoBeka. JleMoHcTpanun

Ta0muupel 1 cxeMbl: « BeraenurenbHast
CUCTEMAY

PackpbIBaTh conep:kaHue TEPMUHOB U
MOHSATHI: BBIJICIICHUE, TYTTallUs,
TTMCTONAJ, COKPATUTEIbHbBIE BAKYOJIH,
VM3BUTHIC KaHAJIBIIbI, 3BE314ATHIC KICTKHU,
BbIJICTTUTEIbHBIE TPYOOUKU, MAJTBITUTUEBBI
COCY/Ibl, TOYKH, MOYETOUHHUK, MOYEBOMH
My3bIpb, HEPPOH, MOYa.
XapakTepu30oBaTh MPOIIECC BLIACICHUS Y
pacTEeHUN U )KUBOTHBIX.

Paznmuuate Ha uU300pakeHUAX (cxemax,
Ta0nuIax, MyJsDKax) BBIICITUTEIBHYIO
CUCTEMY YEJIOBEKA.

OnuchIBaTh MEXaHU3M
GbyHKIMOHUpOBaHUS HEGPOHA; MPOIIECC
00pa3oBaHUs MOYH.

Y cTaHaBIMBATh B3aMMOCBS3U MEXKTY
CTPOCHHEM OPTaHOB BBIJICJICHUS U UX

(YHKUIMSIMU B OpraHU3Me
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9.11

3amura y OpraHu3MoB

3amnuTa y OpraHu3MoB. 3alluTa y
OJIHOKJIETOUHBIX OpraHu3MoB. Copbl
OaKTepuil U IUCTHI MPOCTEUIINX. 3alIUTa
Y MHOTOKJIETOUHBIX pacTeHul. KyTukya.
CpencTBa NacCUBHOM U XUMUYECKOM
3amuThl. QUTOHUIUIBL. 3alIHUTA Y
MHOTOKJIETOUYHBIX )KUBOTHBIX. [IOKpOBBI 1
WX TIPOU3BOJHBIE. 3AIIUTA OPraHU3Ma OT
oosie3Hel. IMMyHHasi cucTema 4esioBeKa.
KJIeTOUHBIN M TyMOpaJbHBIA UIMMYHUTET.
Bpox1€HHBIN U NPUOOPETEHHBIN
cnenuuyeckuii uMMyHuTeT. Teopus
KJIOHAJIbHOCEJIEKTUBHOTO UMMYHHTETA
(IL. Opaux, ®.M. bepner, C. Tonerasa).
BocnanurenbHble OTBETHI OPraHU3MOB.
Ponp BpoXKAEHHOTO UMMYHHTETA B
Pa3BUTHH CUCTEMHBIX 3200JICBaHHM.
JlemoHcTpanuu TabauIbl ¥ CXEMBI:
«Koxayn, «<Ummynuter», «CTpoeHue
cTebs», «CTpoeHue TUCTOBOU
MJIACTUHKW

PackppIBaTh cofiepKaHNe TEPMUHOB H
MMOHSITUI: KaICyJia, S3HA0CIOpa, [IUCTA,
KYTHUKYJIa, CPEJICTBA MAaCCUBHOM 3allUTHI,
CpeACTBa XUMUUECKOM 3alllUThI, KOKHBIS
MMOKPOBBI, UIMMYHUTET, UMMYyHHAas
CHCTEMa, aHTUT'CH, aHTHTEJIO.
XapakTepu30BaTh BUJIBI 3AIUTHI Y
OJHOKJICTOYHBIX ¥ MHOTOKJICTOYHBIX
OpTaHU3MOB.

OnuceIBaTh CTPOCHNE KOXKHBIX TTOKPOBOB
W WX MPOU3BOIHBIX. Pasnmnuats Ha
M300paKEeHUSIX (CxeMax, Tadaumax,
MYJISDKaX ) OpraHbl IMMYHHOUM CHCTEMBI
YeJIOBEKA. Y CTaHABIUBAThH B3aMMOCBS3U
MEXK]Ty CTPOCHHEM OPTraHOB 3alTUTHI U UX
(GyHKIMSIMU B OpraHU3MeE

9.12

PaznpaxumocTts u
perynsiuus y
OpraHu3MOB

Pa3apakxuMOCTh U peryisauus y
OpraHn3MoB. Pa3znpaxumMocTs y
OJTHOKJIETOYHBIX OPraHU3MOB. TaKCUCHI.

PackpbIBaTh coaepkaHue TEPMUHOB U
MOHATHI: pa3apakKUMOCTh, PETYJIISLINS,
TaKCHCHI, POCTOBBIE BEIIECTBA (AyKCHHBI),

Pa3npa>xuMOCTh U perysilus

HEpBHAas CUCTEMA,
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y pacteHnid. PocToBBIE BelecTBa U UX
3HAYCHHE.

Hepsnas cucrema u pednexkropHas
perynsuus y ;kuBoTHbIX. HepBHast
cucTeMa u €€ OTIeNbl. DBOJIIOLUOHHOE
YCIIO)KHEHUE CTPOECHUSI HEPBHOU
CUCTEMBI Y )KUBOTHBIX. OTEIBI
TOJIOBHOT'O MO3ra II03BOHOYHBIX
KUBOTHBIX. Pedrexc u pedaexropHas
nyra. be3ycioBHBIE U yCIIOBHBIE
pedeKchl.

I" ymopainbHas peryasuus u
SHJOKPUHHAS CUCTEMA )KMBOTHBIX U
yenoseka. JKene3bl 3HIOKPUHHON
CHUCTEMBI U UX TOPMOHBI. [lelicTBre
TOpMOHOB. B3auMOCBsA3b HEPBHOW U
SHJIOKPUHHOW CHCTEM. | nmoranamo -
runogu3apHasi CUCTeEMa.
Hemonctpauuu [optpert: U. I1.
ITaBnoB.

Tabmuier u cxembl: «CTpOCHHE
ruapb, «CTpoeHue IIaHapun»,
«BHyTpeHHee cTpoeHue J0KIAEBOTO
yepBsi», «HepBHas cucrema poioy,
«HepBHas cucremMa JArymKmn»,
«HepBHas cucrema
peCMBIKAOIuUXcs», «HepBHas

pednexTopHas peryisanus, pedIexc,
pedexTopHas ayra, nepeIHuil Mo3r,
IIPOMEKYTOYHBIN MO3T, CPEHUN MO3T,
MO3K€4O0K, IIPOAOJITOBATHIN MO3T,
BEreTaTUBHAs HEPBHAS CUCTEMA,
ryMOpaJibHasi peryJisilus, TOPMOHBI,
SHIOKPUHHAS CUCTEMA, TUIIOTATaAMO-
runodusapHas CUCTEMA.
XapakTepu3oBaTh pazIpaxuMoCTb y
OJIHOKJIETOYHBIX OPTaHU3MOB U
pedIEKTOPHYIO PETrYJIISLUIO Y
KUBOTHBIX.

Pa3znuyath Ha n300pakeHUsIX (cxemax,
Ta0IHIIAX, MYJISKaX ) HEPBHYIO CUCTEMY
U €€ OTAEINBIL; OTAENBI TOJIOBHOTO MO3ra
MO3BOHOYHBIX )KUBOTHBIX.

OnuceIBaTh TYMOPAJIbHYIO PETYIISILUIO Y
KUBOTHBIX.

Paznuuate Ha n300pakeHUsIX (cxemax,
TabIHIaX, MyJISHKaX ) SHIOKPUHHYIO
CUCTEMY JKUBOTHBIX U YEJIOBEKA.
Ha3zbiBaTh kene3bl 3HIOKPUHHOM
CUCTEMBI YeJIOBEKa U BbIpadaThIBaeMble
YUMU TOPMOHBI.

OnuceIBaTh A€MCTBUE TOPMOHOB.
VYcraHaBnMBaTh B3aUMOCBSI3U MEXKIY
CTPOEHUEM OPraHOB HEPBHOW U
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cuctema ntuny, «HepBHas cuctema
MIIeKOTIUTarOIMX», «HepBHas cucrema
YEIIOBEKA», « JHIOKPUHHAS CUCTEMAy,
«Pedaeke».

O0opynoBaHue: MOJIENIN TOJIOBHOIO
MO3ra pa3JIN4HbIX JKUBOTHBIX

HHAOKPUHHON CUCTEM U UX (PYHKIHUAMU B
OpraHu3Me.

XapaKkTepu30BaTh BOJIIOLIUOHHOE
YCII0)KHEHUE CTPOCHUSI HEPBHOU CUCTEMBI
y KUBOTHBIX

I1Toro yacos mo teme

17

10. [Tema «PASMHOXEH |HE U PABBUTUE OPT"TAHM3MOB»
10.1 q)OpMBI Pa3MHOKCHHUA 1 (DOpMBI Pa3SMHOKCHHA OPraHn3MOB!: PaCKpBIBaTI) COZEpIKaHUE TEPMUHOB U
OpTraHUu3MOB Oecronoe (BKJ'HO‘IaH BGFGTaTI/IBHOC) n IOHSITHUI: pa3sMHOKEHUE, IIPOCTOE

rmojioBoe. Bujel 6ecrionoro
Pa3MHOKEHUSA: TOYKOBAHUE, CIIOPYJISIIIHSI,
dbparmeHTanus, KJIOHUPOBaHUE.
JleMOHCTpauuu

Ta0muie! 1 cxeMbl: «BereratusHoe
pa3sMHOXKeHHEY, « TUIIBI 0eCIToI0Tro
pa3sMHOXKEHUsD, «Pa3MHOXKEHUE
XJIAMHJOMOHAJIBI, «Pa3zMHOKEeHE
ABIJICHBI, «Pa3MHOMKEHNE TUIPBI»

JieJIeHuE, IOYKOBaHKUE, CIOPYJIALu,
BEreTATUBHOE Pa3MHOXKEHHE,
dbparmeHTaIys, KJIOHUPOBAHUE, TAMETHI,
criepMaTo30u/]i (CriepMuil), SIeKIeTkKa,
3UT0Ta, KOHBIOT AL

[lepeunciarb 0COOEHHOCTH OECOIOro U
MOJIOBOTO Pa3MHOKEHHUSI OPTaHU3MOB.
XapakTepu3oBaTh CyITHOCTb U (POPMBI
0€ecI10JI0ro pa3sMHOXKEHHUSI OPraHU3MOB;
OMoI0rMuecKoe 3HaueHne Oecrnoaoro
Pa3MHOKEHUSI.

PaznuyaTe criopy Kak
CHELHATM3UPOBAHHYIO KIIETKY,
MpeTHA3HAYCHHYIO IJIs1 OECTI0IOTO
Pa3MHOXKEHUS, U CIIOPHI OAKTepHUH.
OOBICHATH TPEUMYIIECTBA MTOJIOBOTO

PAa3MHOKCHHA HA OCCITOJIBIM.
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PackpbIBaTh posIb KIOHUPOBAHHUS B
CEJIEKIIMU U CENBCKOM XO3MCTBE

10.2

[los0BOE
Pa3MHOKEHHUE.
Meiio3s

[TomoBoe pazmHoxeHue. [losioBbie
KJICTKH, WJIM TaMeThl. Meiio3. Ctagun
Meio3a. [loBenmenne Xxpomocom B MEHO3E.
Kpoccunrosep. buonorudeckuii CMbICI
MEH03a 1 MMOJIOBOTO mpolecca. Menos u
€ro MECTO B )KM3HEHHOM IUKJIE
OpTaHU3MOB.

JleMoHCTpauuu

TaOmmibl 1 cXxeMbl: «MeHo3y,
«XpOMOCOMBI»

PackpbIBaTh coziepkaHue TEPMUHOB U
MMOHSTHI: MEH03, OMBAJICHTHI,
KPOCCUHTOBEP, UHTEPKUHE3, HE3aBUCUMOE
pacnpeeeHre; KpOCCUHTOBED.
PaznyaTh Ha H300pakeHUsIX (Cxemax,
Ta0IUIIax) 1 MUKpOIIperapaTax 3pesble
[MOJIOBBIC KJICTKH MJICKOIIUTAIOIIMNX 1
OpraHbl pa3MHOKEHHUS BBICHINX PACTCHUH.
PackppIBaTh CyIIHOCTh MEWO03a,
XapaKTepU30BaTh €ro OTJEIbHbIE CTAUU.
OrnpenensiTb MECTO MEi03a B )KU3HEHHBIX
[UKJIaX Pa3JIMYHbIX OPTraHU3MOB.
OOBACHATH OMOJIOTHYSCKUIA CMBICIT
KPOCCUHT'OBEpA, ONUCHIBATH €T0
MEXaHU3M.

CpaBHMBATh MEH0O3 C MUTO30M; pa3InyaTh
OTJICNbHBIC UX CTAAUH HA
MHKpOIIpenaparax 1 n300pakeHHUsIX
(cxemax, TabauIax).

PackpbIBaTh 3BOJIIOLIMOHHOE 3HAYEHUE

I1OJIOBOI'O Pa3MHOXKXCHH OPraHu3MOB
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10.3

[" ameTorenes.
O6pazoBanue u
Pa3BUTHE MOJOBBIX
KJIETOK

[IpenzapopiiieBoe pa3BUTHE.
["ameTorenes y ;kuBoTHbIX. [lo70BBIE
ene3pl. OOpa3oBaHUe U pa3BUTHE
MOJIOBBIX KJIETOK. CriepMaToreHes u
ooreHe3. CTpoeHHe MOJOBBIX KIIETOK.
On010TBOpEHNE U AMOPHUOHATIBHOE
pa3BUTHE )KUBOTHBIX. CIOCOOBI
OIUIOIOTBOPEHUS: HAPYKHOE,
BHyTpeHHee. [lapTenorenes.
JleMoHCTpanuu

TaOmuiel 1 cXeMbl: «I aMmeToreHes,
«CTpoeHune AULEKIETKH U
CIEPMATO30U1a».

ObopynoBaHue: CBETOBOM MUKPOCKOTT;
MUKpOIIpenapaThl SHIEKIETOK U
CIIEPMATO30H/I0B.

JlaGopaTophas pabora «/3ydenue
CTPOEHUS MOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOITpenapaTax»»

PackpeIBaTh conepkaHue TEPMUHOB U
[MOHSTUW: TAMETOT€HE3, CIEPMATOTECHES,
OOT€HE3, CEMEHHUKH, SIMYHUKH,
CIIEPMATOrOHMH, CIIEPMATOLUTHI,
CIIEpMaTHU/Ibl, CLIEPMATO30U /b, OOTOHUH,
OOLINTHI, ITOJISIPHBIE TENbIA, AUIIEKIIECTKA,
aKpocoMa.

[lepeunciaTh cTaiuy raMeTOreHes3a y
YKUBOTHBIX.

OnuceIBaTh NPOLIECC TAMETOTEHE3A U €T0
[IEPUObI, CTPOEHHUE MOJOBBIX KJIETOK.
Pa3nnyaTh 0COOEHHOCTH CIEpMAaTOreHe3a
1 ooreHe3a. OnuceIBaTh MPOLECCHI
OCEMEHEHHMS U OIUIOJOTBOPEHUS, Pa3HbIC
BAPUAHTHI IAPTEHOTEHE3a

10.4

NuauBuayanbHOE
Pa3BUTHE OPTaHU3MOB -
OHTOTEHE3

VaauBuIyalbHOE Pa3BUTHE OPraHU3MOB
(oHTOTEHE3). DMOPUOIOTHS - HAYKa O
pa3BUTHH OpraHn3MoB. Mopdorenes -
OJIHA U3 TJIABHBIX MPOOJIEM dYMOPUOIIOTHH.
Konmeniwst MOppOreHOB U MOJICITH
Mopdorenesa. Ctagun SMOpHOTEeHE3a

"KUBOTHBIX (Ha MpUMepe JISITYIIKH).

PackpbIBaTh cofepKaHuE TEPMUHOB U
MOHATUI: OIIOAOTBOPEHUE, 3UTOTA,
OsacToMep, aKpOCOMHas peaxius,
MPOHYKJIEYC, TapTEHOTeHE3, SMOPUOTEHE3,
npobnenue, O1actyna, MopyJia, racTpyia,
HelpyJia, OpraHoreHes3, SKToAepMa,
Me30IepMa, SHTOAEPMA, LIEJIOM, HEPBHAs

TpyOKa,
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Jlpo6nenue. Tumsl qpobrieHusl.
/leTepMUHUPOBAHHOE U
HEJIEPMUHUPOBAHHOE APOOJICHHUE.
bnactyna, Tunel 01actyi. OcoOeHHOCTH
IPOOICHUST MIIEKOTTUTAIONTUX.
3apobIlIeBbIC JIUCTKHU (TaCTPYJIISIINS).
3akiiaJlka OpraHOB U TKaHEH U3
3apOJBIIIEBBIX JUCTKOB. B3auMHoe
BJIMSTHAE YACTEN PA3BUBAIOIIETOCS
3apo/piiia (SMOpHUOHATIbLHAS UHAYKITUSA).
3aKiajKa miaHa CTPOEHHUS KUBOTHOTO
KaK pe3yjbTaT uepapXuuecKux
B3aMOJIENCTBHUM reHOB. Binsgnue Ha
AMOPHOHATBHOE PA3BUTHE PA3TUUHBIX
(baKTOpPOB OKpYyKaIOIIEH CpeIbl.
JlemoHCTpauuu

[Toptper: X. llIneman.

Tabmuibl 1 cxembl: «OCHOBHBIE CTAIUU
OHTOTEHE3a.

Oo6opynoBanue: moaenb «L{uki pazBuTus
JISITYTIKD

XOpJa, KulieuHas Tpyoka.

Onpenensats SMOPHOHATIBHBIN IEPUOA
pa3BUTHUS OpPraHU3Ma U OIUCHIBATH
OCHOBHBIE 3aKOHOMEPHOCTH IPOOJICHUS -
oOpa3oBaHME OJHOCIONHOIO 3apO/IbIIla -
0J1aCTyJIbI; 3aBUCUMOCTh X0/1a JpOOJICHUS
OT KOJIMYECTBA JKEJITKA B AULEKIIETKE;
racTpyJsiluio U opranorenes. OObICHITD
ATansl 11 PEepeHIMPOBKU TKaHEH,
00pa30BaHMs OPTaHOB U CUCTEM OPTaHOB.
XapakTepu30BaTh PETYIALHIO
AMOPHOHATILHOTO Pa3BUTHS;
JNETEPMHUHALINIO U SMOPUOHAIBHYIO
WHAYKIINIO; TEHETHYECKUI KOHTPOJIb
pa3BUTHSL.

OO0CHOBBIBATH BpEAHOE BO3/ACHCTBUE
Ta0auHOTO JIbIMa U aJIKOTO0JI Ha X0
HAMOPHUOHATILHOTO U MIOCTAIMOPHOHATEHOTO
pa3BUTHUSI OpraHU3Ma yeloBeKa

10.5

Poct u pazButue
PKUBOTHBIX

PocT 1 pa3BuTHE )KUBOTHBIX.
[TocTamOpuonanbHbIi iepuo. [Ipsmoe u
HenpsMoe passutue. Pazsurue ¢
MeTamopdo3om

PackpbiBaTh coiepkaHle TEPMUHOB U
MOHSATUI: OHTOT'CHE3,
MOCTAIMOPHUOHAIBHOE Pa3BUTHE,

MeTamopho3, IMYMHKA, POCT, CTApEHHE,
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y 0€CTI03BOHOYHBIX U TTO3BOHOYHBIX
YKUBOTHBIX. bHOJIOrnYecKoe 3HaYeHHE
MPSAMOTO U HEMPSIMOTO Pa3BUTHS, UX
pacpoCTpaHEHUE B pupoAe. Turibl
pOCTa )KUBOTHBIX. PAKTOPBI PETYIISIIAN
pOCTa JKUBOTHBIX U yenoBeka. Ctaanu
MOCTAIMOPHUOHAIBHOTO PA3BUTHS Y
PKUBOTHBIX M YenoBeKa. [leproabl
OHTOreHe3a yenoBeka. CtapeHue u
CMEPTh KaK OMOJIOTMYECKHUE MPOIECCHI.
JlemoHcTpanuu TabauIbl ¥ CXEMBI:
«IIpsiMoe u HenpsIMoe pa3BUTHUEY,
«Pa3BuTHe MaicKoro xyka», «Pazpurtue
capaHun», «Pa3BuTue JArymKkm.
[IpakTrueckas pabora «BblsiBlieHHE
MTPU3HAKOB CXOJCTBA 3apOIbIIIEN
MO3BOHOYHBIX KUBOTHBIX)

CMEPTb.

XapakTepu3oBaTh MOCTAIMOPUOHATBHBII
MepHOJl PA3BUTHSI OPTaHU3Ma U €r0
OCHOBHBIE (hOPMBL.

XapakTepu3oBaTh MPSMOE PaA3BUTHUE U €T
MEPHUO/IBI.

M3narath coiepKaHue TEOPUN CTapeHUs
OpTaHU3MOB.

OOBSACHITH OMOJIOTMYECKUM CMBICIT
pa3BUTHS ¢ MeTaMOp(ho30M

10.6

PasMHOXeHHE 1
pa3BUTHE PACTECHUM

Pa3MHOXKEHNE U pa3BUTHE PACTECHUM.

[ amerodur u ciopodut. Meiio3s B
PKU3HECHHOM LIMKJIE PACTCHUMU.
OO6pa3oBanue crop B mporecce meiosa. I
aMETOreHe3 Y PaCTCHUM.
Onnoa0TBOPEHUE U pa3BUTHE
PACTUTENBHBIX OPraHu3MOB. JIBOMHOE
OTUJIOIOTBOPEHUE Y LIBETKOBBIX PACTEHHUIA.

OOpa3oBaHue U pa3BUTHE

PackpbIBaTh cofiepKaHne TEPMUHOB U
MOHATUH: TameTouT, criopodur,
AHTEPUIUU, APXETOHHUH, 3aPOCTOK,
Meracropa, 3apOoJIbIIIEeBbIN MEIIOK,
CUHEPTUIbI, AHTUTIO b, MUKPOCTIOPA,
MbUIBIIEBOE 3€PHO, IBOMHOE
OTUTOZIOTBOPEHHUE, POCT, MEPHUCTEMA,
KaMOMIA, TEPHOJIbI OHTOTCHE3a IBETKOBBIX

paCTEHUM.
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CEMCHU.
MexaHu3MBbl PETYJIIAILUNA OHTOTEHE3a Y
pacTeHUi U )KUBOTHBIX. [[eMOHCTpannu
[Toptper: C. I'. HaBamuH.

Tabauupl u cxemsl: «JIBOMHOE
OIUIOJOTBOPEHUE Y LIBETKOBBIX
pactenuit», «CTpoeHue cemMsiH
OJHOJOJIBHBIX U IBYAOJIbHBIX PACTEHUIY,
«GKM3HEHHBIN TUKII MOPCKOW KaITyCThI»,
«KW3HEeHHBIN ITUKJI MXay, « ’ KM3HEHHBIN
[IUKJT TAalIOPOTHUKA», « KU3HEHHBIN LUK
COCHBI».

JlaGoparopHas pabota

«CTpoeHune OpraHoB Pa3MHOXKECHUS
BBICILIMX PACTEHUI

XapakTepru30BaTh 0COOCHHOCTH
0€cToJIoro M MOJOBOTO Pa3MHOKCHUS
[IBETKOBBIX PaCTCHUH.

Bri1enaTh 0COOEHHOCTH MTPOTEKAHMS
raMeToreHesa y 1BETKOBBIX PaCTEHUH.
OnuceIBaTh MPOIIECC ABONHOTO
OTUIOJIOTBOPEHUS Y IIBETKOBBIX PACTCHHI
1 OOBSICHATH €T0 IIPEUMYIIIECTBA 110
CPaBHEHUIO C OTUIOJOTBOPEHUEM Y
CIIOPOBBIX U TOJIOCEMEHHBIX

1Toro yacos 1o reme

8

11

Tema «I'eHeTHKA - HayKa

0 HACJICOCTBCHHOCTH M USMCHYMBOCTH OPraHU3MOB))

111

HcTopusi CTaHOBJIEHUS U
Pa3BUTUSI TCHETUKU KaK
HayKH

1

VcTopusi CTAHOBIIEHUS U PA3BUTHS
reHEeTUKH Kak Hayku. Paboter I
Mennens, I'. ne ®pusa, T. Moprana. Ponp
OTEUECTBEHHBIX YUEHBIX B PA3BUTHH
redetuku. Padorel H.K. Konsnosa, H.1.
Basuona,

PackpbIBaTh coJiep:KaHUE TEPMUHOB U
MOHSATUM: T€HETHKA, T'CH.
JlemoHCTpUPOBATH 3HAHUS UCTOPUU
BO3HUKHOBEHHS T€HETUKH.
XapakTepu30BaTh OCHOBHBIC 3TAIIbI
Pa3BUTHS TEHETUKU KaK HAYKU

A.H. benozepckoro, I'.JI. Kapneuenko,
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FO.A. ®Oununuenko, H.B. Tumodeena-
PecoBckoro.

Jlemonctpauuu [loptpetsl: I'. MeHnens,
['. Jle ®pus, T. MopraH,

H. K. Konsros, H. 1. BaBuios,

A. H. benosepckuii,

['. 1. Kapneuenko,

[O. A. ®ununyeHko,

H. B. Tumodeen-PecoBckuii

11.2 |OcHOBHBIC TTOHSTHS 1
CHUMBOJIbI T€HETUKH

OCHOBHBIEC TEHETHUCCKHUE TTOHITHUS U
CHUMBOJIBI. ['OMOJIOTHYHBIE XPOMOCOMBI,
aJUIeJIbHBIC TE€HBI, aJIbTEPHATUBHBIC
MMPU3HAKHU, JOMUHAHTHBIN U PELECCUBHBIN
MpH3HAK, TOMO3UT0Ta, F€TEPO3UTOTA,
quCcTas JTUHUS, THOPUABI, TCHOTHII,
dbenoturn. OCHOBHBIEC METO/bI T€HETUKHU:
rUOPUI0IOTUUECKUM, ITUTOJTOTUYECKUH,
MOJIEKYJIIPHOTEHETUYECKHI.
JleMOHCTpannu

Tabauupl: «MeToabl TEHETUKN,
«CXeMbI CKpeIIMBaHUS».
JlaGoparopHas paboTa

«JIpo3odrira kak 00BEKT FTeHETHIECKUX
VCCJICIOBAHU I

PackppIBaTh conep:kaHue TEPMUHOB U
MOHSATUN: HACIIEACTBEHHOCTb,
HAaCJICI0BAaHUE, U3MEHUYUBOCTD, T€HOTHII,
(dbeHoTHUIl, TEHOM, JIOKYC, XPOMOCOMBI,
aJIeIbHbIC TEHBI (aJUIeTn),
aJbTEpPHATUBHBIE IPU3HAKU, TOMO3UIOTA,
reTepO3UTroTa, JOMUHAHTHBIN ITPU3HAK,
PELIECCUBHBIN TPU3HAK, YUCTas JINHHUS,
ruOpubl. [101b30BaTHCA TEHETUUECKOI
TEPMUHOJIOTHEN U CUMBOJIUKOM JIs
3aIMCU CXEM CKpPEILMBAHUS

I1Toro yacos mo teme
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12

Tema «3aKOHOMepHOCTI/I HaCJICACTBCHHOCTH»

121 3aKOHOMEpPHOCTHU 2 PackpbIBaTh cOJIepKaHUE TEPMUHOB U
HACJICeOOBAHMS MOHSATUI: MOHOTUOPUIHOE CKpEIMBaHUE,
I[IPU3HAKOB. MOHOFI/I6pI/II[HO€ CKpELIUBAHUE. HepB},Iﬁ qUCTOTA raMeT, IOMUHUPOBAHHUC,
MOHOFI/I6pI/II[H0€ 3aKOH MeHI[eJ‘[}[ - 3aKOH eI[I/IHOO6pa,31/I$I PACLICILUICHUC IIPU3HAKOB.

CKPCIIUBAHHUC rH6p1/1 JIOB IIE€PBOT'0 ITOKOJICHUS. HpaBI/I_]'IO OnuceIBaTh ONBITHI [ . MGHIIGJIH 10
NOMUHHPOBaHMs. BTopoii 3akon Men e M3y4CHUIO HACICIOBAHHS OTHOM Maphl
- 3aKOH PACIIEIUICHUS TPU3HAKOB. [MPU3HAKOB Y rOpoXa MOCEBHOIO.
]_II/ITOJIOFI/I‘-ICCKI/Ie OCHOBBI HpI/IBOI[I/ITB (I)OpMyJ]I/IPOBKI/I IICPBOI'O U
MOHOFI/I6pI/IJ:[HOFO CKpCIIMBaHUS. BTOPOT'O 3aKOHOB I. MCHI[CJ'ISI (3a1<0Ha
[MII0Te3a YUCTOTHI FAMET. €IMHO00pa3ust THOPHIOB MIEPBOTO
Jlemonctpanuu [loptper: I'. Menaens.  [TOKOJEHHS, 3aKOH PACIICIIIICHUS
Ta6muupl 1 cxeMbl: «[IepBblii U BTOpOil  [IPU3HAKOB)H OOBICHATH UX
3aKOHBI MeHleeJI}I». IMTATOJIOTUYCCKHUEC OCHOBBI.
O06opynoBaHHe: MOJCID JIJIs CocTaBisTh CXEMbl MOHOTUOPHUTHOTO
JCMOHCTpALlUHU 3aKOHOB GI[I/IH006pa3I/I$I CKPCIIMBAHHWA U PCHIATh TCHCTHYCCKHC
FI/I6pI/II[0B IEPBOT0 MOKOJICHUS U 3da/1a41 Ha MOHOFI/I6pI/II[HOG CKPCIINBAHUC
PACIICIUICHUS TPU3HAKOB; CBETOBOM
MUKPOCKOII, MUKPOITpENapar:

«JIpozodumay.

[IpakTruueckas pabora «3yueHue
PEe3yJIbTaTOB MOHOTUOPHUIHOTO
CKpEIMBaHUS Y APO30(PHITBDY

12.2 AHaJIN3UPYIOLIEe 1 AHAIM3UPYIOLIEE CKPEIINBAHKE. PackpbIBaTh coJiepKaHUE TEPMUHOB U
CKpEIIMBaHUE. [IpoMeXyTOUHBIN XapaKTep [MOHSTUI: AHATU3UPYIOIIEE CKPEIINBAHHUE,
Hemnonuoe Hacyie0BanKs. Pacienienne Ipru3HaKoB [HEMOIHOS JOMUHUPOBAHKE,
JTOMUHUPOBAHUE [PU HEITOJIHOM JTOMUHUPOBAHUM. KOJOMUHUPOBAHUE.

84



JlemoHCTpanumn

TabnuIel 1 cXeMbl: « AHAIM3UPYIOIIEe
CKpemuBanuey, «Hemnonxnoe
JTOMHUHUPOBAHUE

CoCTaBIATh CXEMBI AHAJIU3UPYIOUICTO
CKPCIIUBAHHWA U PCIIATh TCHCTHYCCKHC
3a/1a91 Ha aHAJIM3UPYIOIICC CKPCIINBAHHC
1 HCITIOJIHOC JOMHWHHUPOBAHNC

12.3 {luruGpuHoe JlurnOpuanoe ckpemuBanue. Tpetii  [PackpeiBaTh cofiepKaHUE TEPMUHOB U
CKpeIIBaHUEC 3aKOH MEHens - 3aKOH HE3aBUCUMOTO  [TOHSITHIA: I[I/II‘I/I6pI/I,IIHOG CKpelIMBaHUEC,
HacJICA0BaHUs IPU3HAKOB. (EeHOTUNHYECKUI pasuKail.
[{uTonornyeckue OCHOBBI AUTUOPUAHOTO (OMUCHIBATH OMBITHI 1. MeHIes 1Mo
CKpELLUBaHU. M3YYECHUIO HACJIECAOBAHMU ABYX I1ap
Jlemonctpanuu [Toptpet: I'. MeHmenb.  [mpusHakoB y ropoxa MOCEBHOTO.
Tabnuuel u cxemsl: «Tpernii 3aKoH [TprBOANTE (HOPMYIUPOBKY TPETHETO
Menes». 3akoHa I'. Menpens (3akoHa
O0opynoBaHue: MOJIEINb JIJist HE3aBMCUMOTO HACJI€I0BAHUS PU3HAKOB)
JCMOHCTpalu 3aKOHa HE3aBHUCUMOTO 1 O0BACHATH €T0 LIUTOJIOTHUECKUE
HACJICIOBAHUS TPU3HAKOB; CBETOBOU OCHOBBI.
MHKPOCKOII, MUKpOIIpEIapar [[puMEHSITh MATEMATUYECKUIN PACUET C
«JIposoduia». [Ipaktnyeckas pabota  [momompio (PEHOTUNUYECKOTO paguKana 1
«M3y4yenue pe3yabTaToB JUIHOPUIHOTO |MeTona [IEPEMHOXKEHHUS BEPOATHOCTEN
CKpPELIMBAHUSA y APO30(OHUIIBI» BAPUAHTOB pacClICJICHUS IPHU3HAKOB Y
MOTOMKOB TI0 (DEHOTHUITY ¥ TEHOTHITY.
CoCTaBIsATh CXEMBbI TUTHOPUTHOTO
CKpELUMBAaHUA U PELIaTh TEHETUYECKUE
3a/1a4M Ha TUTHOPUIHOE CKPEIMBaHUE
12.4 CuenuieHHoe CuenuieHHOE Hacle0BaHuE MPU3HAKOB. |PacKpbIBaTh COACPKAHUE TEPMUHOB U
HacJieJOBaHHE Pabotel T. Moprana. CuemnieHHoe MOHSATUM: CIECIICHHOE HACJICJOBAaHUE,
[IPU3HAKOB. HACJIEIOBAHUE T€HOB, HAPYLICHUE HApPYLICHUS CLEIUJICHUsS T€HOB,
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XpOMOCOMHast  TeOpHs

HAaCJICACTBCHHOCTH

CUEIJICHUS] MEX Ty T€HAMH.
XpoMOCOMHas1 TEOpUs
HAaCIIEICTBEHHOCTH. JleMOoHCTpauu
[Toptper: T. Mopras.

Tabnuue! 1 cxembl: «ClEnIeHHOe
HaCJIeI0BAHUE IPU3HAKOB Y IPO30(UITBD».
O6opynoBaHue: MOJICIb JIJIs
JIEMOHCTPAILUH CLIETUIECHHOTO
HacJIeJOBaHUS TIPU3HAKOB.

KPOCCHUHTOBEP, PEKOMOHWHAIIVS TCHOB,
FEHETUYECKUE KapThl, MOPTAHUA.
[IpuBOIUTH POPMYTUPOBKHU 3aKOHOB
Moprasa (3aKoHa CIETIICHHOTO
HACJICIOBAHUS T€HOB Y 3aKOHA HaPYIIIECHUS
CIETIJICHUS] MEXIY T'€HaMH) U OOBSCHSITh
WX IIATOJIOTUYSCKHUE OCHOBEI.
[lepeuncisiTh OCHOBHBIE MOJIOKECHUS
XPOMOCOMHOW TE€OPHUH HACIICICTBEHHOCTH.
PentaTe reHeTHUecKkue 3agaqd Ha
CIICTIJICHHOE HacJIeIOBaHUE T€HOB U
HAPYLICHUE CUETUICHUS MEXIY T'€HaMHU

12.5

['eneTuka mona

['eneTrka nosia. XpoMOCOMHBIN
MEXaHHU3M OIpEIeNICHUS 1M0Ja. AyTOCOMBI
Y MOJIOBBIE XPOMOCOMBI. ['OMOramMeTHbIn
Y reTepOraMeTHBIN MoJI. [ 'eHeTnueckast
CTPYKTYpa MOJOBBIX XPOMOCOM.
HacnenoBanue npru3HakoB, CUEIIIEHHBIX
¢ oJioM. JleMoHCTpanuu

Tabmuiel u cxembl: «I' eHeTHKa moJiay,
«Kapuotun uenosekay, «Kapuotun
npo30duiibly, «KapruoTun nTUIs)

PackpbIBaTh coJiep:KaHUE TEPMUHOB U
[MOHSITUI: AyTOCOMBI, IT0JIOBBIE
XPOMOCOMBI, TOMOTaMETHBIN MOJI,
reTepoOraMeTHBIN I10J.

OOBIICHATH XPOMOCOMHBIN MEXaHU3M
ONPEAEIICHUS TI0J1a y OPraHU3MOB.
[[pruBOANTH pUMEPHI HACIIEIOBAHUSA
MPU3HAKOB, CIIETIJICHHBIX C MOJIOM.
CocCTaBIISITh CXEMBI CKPEIIMBAHUS U
pelIaTh TEHETUYECKUE 3a/1a4M Ha
HAacJIEJOBAHNE MPU3HAKOB, CLEIJIEHHBIX C

IIOJIOM.
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[TpuBOAUTE IPUMEPHI TCHETUIECKUX
3a0osieBaHUH U 1e(DEKTOB y OPTaHU3MOB,
CBSI3aHHBIX C TIOJIOBEIMH XPOMOCOMaMHU

12.6 [Fenotun kax nenocruas 2 PackpbIBaTh coJiepKaHUE TEPMUHOB U
CUCTCMA [ eHOTHUII KAk IIEJIOCTHAS CUCTEMA. MMOHITHI: MHOKECTBCHHOE I[Cf/iCTBI/IG T'€Ha
[lneroTponus - MHOXKECTBEHHOE (TTenoTponHst), KOMIUICMEHTAPHOCTB,
JieHCTBUE reHa. MHOKECTBEHHBIN DINCTAa3, IIOJIMMEpH.
auieau3M. Bzaumo ,Z[GﬁCTBI/IC OHpGI[GJUITL (1)0pr1 BBaHMOHeﬁCTBHH
HeaJJIeJIBHBIX '€HOB. AJIJICJTIBHBIX 1 HEAJJICIIBHBIX I'€CHOB.
KoMruieMeHTapHOCTh. DNHUCTA3. [IpHBOUTE NPUMEPBI IIICHOTPOITHOTO
[Tonumepusi. JICHCTBUSA TCHOB.
['eHeTUYECKUI KOHTPOJIb PA3BUTHUA PeraTh reHeTUYecKue 3a1a4uu Ha
paCTeHHfI, JKMBOTHBIX U YEJIOBEKA, a B3aHMMOJICHCTBHUE HEaJJICIbHBIX TCHOB
TaK)Ke (PU3NOIOTMYECKUX MPOIIECCOB,
MOBEJACHUS U KOTHUTUBHBIX (QyHKUIMMA. [
CHETUYCCKHE MEXaHN3Mbl CHMOHOTCHE3A,
MEXaHNU3MbI B3aUMOJCHCTBUS «XO3SHUH -
MapasuT» U «XO3HH - MUKPOOHOM)).
[ 'eHeTHUECKME aCTIEKThI KOHTPOJIA U
W3MEHEHMS HACJICACTBEHHOM
nH(pOpMAIHU B MTOKOJECHUSIX KIETOK U
OpPTaHU3MOB.
JlemoHCTpauuu
Ta0Omuib! u cxeMbl: «MHOKECTBEHHBIN
aJuIeNIn3My; «B3auMoeicTBuEe ITeHOBY
Toro yacoB 1mo teme 10
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13

Tema «3aKOHOMepHOCTI/I N3MCHYUBOCTH»

13.1 M3menunBocts 1 PackppIBaTh conep:kaHue TEPMUHOB U
IpU3HAKOB. Bubl B3aumosneiicTBIE TeHOTHIIA U CPEbI IIPHU [TOHATHI: H3MEHYMBOCTD,
W3MEHYUBOCTH ¢dbopmMupoBanuu (eHoTHUIIA. HEHACJICACTBEHHAs! U3MEHUYHUBOCTb,

3MEHYMBOCTH IPU3HAKOB. HACJICCTBEHHAs U3MEHUYHUBOCTbD.
KauecTBeHHBIE U KOJIMYECTBECHHBIC CpaBHHBaTh HEHACJIEICTBEHHYIO
[IPU3HAKU. BUIbl N3MEHUMBOCTH: M3MEHUYMBOCTh C HACJIEICTBEHHOM.
HEHACJICACTBCHHAS U HAcJIeACTBeHHAs.  |[I[pMBOAMTH MpUMEphl KAUECTBEHHBIX U
JlemoHcTpanuu TabauIbl U CXEMBI: KOJINYECTBEHHBIX ITIPU3HAKOB OPraHU3MOB,
«Buapl N3MEHUUBOCTHY. [TPOSIBJICHUN Y OPTaHU3MOB
O6opynoBaHue: )KUBbIE U TepOapHbIe HEHACJICJCTBEHHOW W HACJIECICTBEHHOM
PK3EMIUIIPHI KOMHATHBIX PACTEHUN; N3MEHYNBOCTH

pUCYHKH ((poTorpaduu) >KUBOTHBIX C

pa3IMYHBIMHU BUJIAMH U3MEHYMBOCTH

13.2 MoaudukanmoHHas 2
N3MEHYUBOCTD MonudukanoHHas n3MeHYUBOCTb. Posib|PackpbiBaTh copepaHue TEPMUHOB U

cpenbl B GOpMHUPOBAHUU
MOAU(UKAIIMOHHON N3MEHUNBOCTH.
Hopwma peakiuu nprsHaka.
BapuannoHHbIN psig M BapUaILMOHHAS
kpuBas (B. Moranncen). CBolicTBa
MOAU(UKAIIMOHHON N3MEHUNBOCTH.
JlemoHcTpatuu Tabauibl U CXEMBI:
«MoaudukarmoHHas U3MEHUUBOCThY.
O6opynoBaHue: XUBbIE U TepOapHbIe
PK3EMILUISIPbl KOMHATHBIX PACTEHUIA;

pucyHku (doTorpadun) >KUBOTHBIX

MOHSTHUI: MOAU(PUKAIIMOHHAS, WIH
(denoTunuyeckas, I3MEHYUBOCTb,
BapUAHTA, BApUALIMOHHBIN PSI,
BapuallMOHHAsl KPUBAs, HOPMa PEaKLUU
MpU3HaKa, MOIU(MUKAITIH.
XapakTepu30BaTh CBOMCTBA
MOAU(PUKALIMOHHON U3MEHUHUBOCTH.
[Toka3pIBaTh pOJIb YCIOBUN BHEITHEH
Cpelibl B pa3BUTUU MOAU(PUKALIMOHHON
M3MEHYMBOCTH Y OPTaHU3MOB.

CtpouTh BapHallMOHHbIE PSI/IbI U

88



C mMpuMepaMu MOANGUKAIIMOHHON
M3MEHYUBOCTH.

JlaGoparopHas paboTa
«HccnenoBanre 3aKOHOMEPHOCTEN
MOAN(PUKAIIMOHHON N3MEHUNBOCTH.
[locTpoeHne BapruallMOHHOTO PsJia U
BAPHUALMOHHON KPUBOW

rpaduK KpUBOH HOPMBI PEAKIIUU
[IPU3HAKOB Y Pa3JINYHBIX OPraHU3MOB

13.3 I emorumuueckast
M3MCHYMBOCTD. [ 'eHOTMIIMYECKAsT U3BMEHYUBOCTb. PackppIBaTh conep:kaHue TEPMUHOB U
KomOnHaTHBHAsA CBoiicTBa TEHOTUITMYECKOM MOHSATHI: KOMOMHATHBHAS U3MCHINBOCTD,
M3MCHYUBOCTh W3MEHUYMBOCTH. BHUIBI FCHOTUMMYECKON |MYTAI[MOHHAS U3MEHUYUBOCTb,
M3MEHYMBOCTH: KOMOMHATUBHAS, KOMOMHAIMU, MyTalluu. XapaKTepu30BaTh
MYTallMOHHAS. CBOMCTBA T€HOTUIINYECKOUN
KoMOnHaTHBHAS N3MEHYHBOCTb. M3MEeHYMBOCTH. ONHUCHIBATh MEHO3 U
Mei103 1 MOJIOBOM MPOLIECC - OCHOBA [10JIOBOM IIPOLIECC KAK OCHOBY MPOSBIICHUS]
KOMOMHATUBHOW U3MEHUYHUBOCTH. Yy OpraHu3MOB KOMOMHATHBHOM
Posib KOMOMHATUBHON U3MEHUMBOCTH B [M3MEHUYMBOCTH. [IoKka3pIBaTh Ha
CO3/IaHUH T€HETHYECKOTO pa3HOOOpa3usl BKOHKPETHBIX MMPUMEpPax PoJib
Mpeaenax OJHOro BUIA. KOMOMHATUBHOM M3MECHUYHNBOCTH B
JlemoHCTpannmn CO3/TaHUM TeHETHYECKOTO Pa3HOOOpa3us
Ta6muiel u cxembl: «kKomMOMHaTUBHAs ~ |OpraHW3MOB B MpeJieaax OJJTHOTO BUA.
N3MEHUYMBOCTBY, «Meno3», CpaBHHMBATh TCHOTUITUYECKYIO
«O1II0JOTBOPEHUE M3MEHYMBOCTH C MOJIU(PUKAITMOHHOMN
13.4 MyTanuoHHas MyTalnMoHHAasi U3MEHUYUBOCTh. Buibl PackpbIBaTh coJiepKaHUE TEPMUHOB U
W3MEHYUBOCTb. MYyTalMi: T€HHBIE, XPOMOCOMHBIE, [MOHSTUI: MyTallul, XPOMOCOMHBIE
3aKOHOMEpPHOCTHU reHOMHbIE. CIIOHTaHHBIE U nepecTpoiiku (abeppatium), HOJUIIIOU NS,
MYTallMOHHOTO WHIYUUPOBAHHBIC MyTallUM. SIIEpHbIE  [AHEYIUJIOMAUS, MYTAHT,
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rporiecca.
OIUTreHETUKA

1 IUTOINIa3MaTHYCCKHUC MYyTalluH.
CoMaTHYECKHE U TTOJIOBBIC MYyTalluu.

H]DI/I‘II/IHI)I BO3HUKHOBCHMHS MYTaHHﬁ.
MYTareHBI N UX BJIIMSIHHC

Ha OpraHu3MEI. BaKOHOMepHOCTI/I
MYTAllUOHHOI'O IIpOLCCCaA. 3aKoH
I'OMOJIOTHYICCKUX PAIOB

B H&CHGHCTBGHHOﬁ N3MCHYNBOCTHU

(H.W. BaBunos). Buesaepnas
M3MEHYMBOCTh M HACIIEICTBEHHOCTb.
ONUTeHETUKA U STIUT€HOMUKA,

POJIb SMTUTECHETUYECKUX (PAaKTOPOB

B HACJIEIOBAHUU U U3BMEHYMBOCTHU
(hEeHOTUNMMYECKUX TTPU3HAKOB

Y OPraHU3MOB.

JlemoHCTpanuu

[Toptpersr: I'. Jle @pus, B. Moranuces,

H. 1. BaBuios.
Ta0nuuel 1 cxeMbl: «[ eHeTHYeCKHEe

3a00JeBaHMS YeIIOBEKay, « BUIbI
MyTalHi.

O6opynoBaHue: KUBbIE U TepOapHbIE
PK3EMIUISIPBl KOMHATHBIX PAaCTCHUI;
pucyHku (dotorpadum) >KUBOTHBIX

C pa3IMYHBIMU BUIAMU
W3MEHYUBOCTH.

MYyTareHsl.
[I[pyBOINTH IPUMEPHI MyTaIIUH,

BCTPCUHAIOMHNXCA Y PA3HBIX OPTraHU3MOB.

KnaccudumupoBatbs MyTanun

[10 Pa3HLIM OCHOBAHUSIM.

Pa3nnuath Ha N300paKeHHUSIX (CXeMmax,
Ta0JIMIIax ) TCHHbIC MYTaIlUH,
XPOMOCOMHBIE TTEPECTPONKH pa3HBIX

BHJIOB: JICJICLINH, TYIUTMKAIUH,
TPAHCIIOKALINU, THBEPCHUH; TCHOMHbIE
MYyTallH.

CpaBHHBaTh MEX1y COO0M MyTaluu
Pa3HBIX BHJIOB.

XapakTepu30oBaTh CBOMCTBA
MYTallMOHHOW NU3MEHYMUBOCTH.
Ha3zpiBaTh NpUunHBI MyTaLW,
BBISIBIIATh UCTOYHUKHU (DaKTOPOB-
MYTareHOB B OKPY>Karolllel cpelie
(KOCBEHHO).

[IpuBOANTH POPMYIHPOBKY 3aKOHA
TOMOJIOTHYIECKHX PSZIOB 1
HAaCJIEICTBEHHON N3MEHYHBOCTH

H. 1. BaBunioBa u 000CHOBBIBaTh €T0
3HAYEHUE ISl IPAKTUKHU CEITbCKOTO
XO31CTBA
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[TpakTrueckas pabota
«Mytanuu y 1po30(¢uisl (Ha TOTOBBIX
MUKpOIpenaparax)»

I1Toro yacos 1o teme

14

Tewma «I ' eHeTUKa UeTOBEKA))

141

['eHeTHKa yeaoOBeKa.
MeToabl MEIUITNHCKOM
FeHETUKH

Kapuotnn uenoBeka. MexayHapoaHas
MporpaMMa UCCIEIOBAHUSA T€HOMA
yesioBeKa. MeTo bl M3y4EHUSI T€HETUKH
YeJI0BEKa: F€HEaJIOTMYECKUM,
OJIM3HEIOBBIN, ITUTOTCHETHYCCKUH,
MOMYJISIIIHOHHO-CTATUCTUYECKUH,
MOJICKYJIAPHO-TEHETUYECKUM.
CoBpeMeHHOE OnpeeIeHUE TeHOTHUIIA:
MMOJJHOTEHOMHOE CEKBEHUPOBAHME,
T€HOTUITMPOBAHKE, B TOM UHUCIIE C
nomoibio I11[P-ananu3a.
HacneaqcrBenHblie 3a00JI€BaHMS YEIOBEKA.
[" eHHBIE 1 XPOMOCOMHBIE OOJIE3HU
yenoBeKa. bone3nu ¢ HacIeICTBEHHOM
MPEIPACIIOIOKEHHOCTHIO. 3HAUEHUE
MEJIULIMHCKOM I'eHETUKH B
MPEIOTBPALICHUU U JICUCHUH
FeHETUYECKHUX 3a00JICBaHNM YEIOBEKA.
MeauKo-T€eHETUYECKOE
KOHCYJIbTHpOBaHKE. CTBOJIOBBIE KIIETKHU.
[loHsTHE «TE€HETUYECKOTO

PackpbIBaTh cOJIepKaHUE TEPMUHOB U
[MOHSATHI: CEKBEHUPOBAHUE, KapTa
XPOMOCOMBI, TPOOaH/I, HACIIECTBEHHbIE
00Je3H1 (MOHOTEHHBIE, TOJUTCHHBIE,
reHHbIE, XPOMOCOMHBIE), METUKO-
FEHETUYECKOE KOHCYJIbTUPOBAHHUE,
JI0POJIOBasi TUATHOCTUKA, aMHUOLIEHTE3.
[lepeuncriarb 0COOCHHOCTH U3YUCHUS
TEHETUKH YEJIOBEKA U METO/IbI
MEIUIUHCKOW T€HETUKH.
XapakTepu30BaTh METOAbI U3YUCHUS
F€HETHUKH YeJIOBeKa (TeHeaJToTHueCKu,
OU3HEIOBBINA, ITUTOTCHESTUYCCKUM,
MOJIEKYJIIPHO-TEHETUUECKHM,
MOMYJISIMOHHO-CTATUCTUYECKUM ).
OnuceiBaTh UEIH, 38]1a4U U JOCTUKEHUS
MEXKAYHApPOIHOU porpamMsbl «I eHom
qyesioBeKkay. Pa3nuyarh Ha M300pakeHHSIX
(cxemax, TabNUIIAX ) KApPTHl XPOMOCOM
(reHeTHYCCKHE, PUBHUECKUE,
CHUKBEHCOBBIC).
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rpy3a». DTUYECKUE aCIEKThI
MCCJIEI0BAHMI B 001aCTH
peIaKTUPOBAHUSI TEHOMA U CTBOJIOBBIX
KJICTOK.

['enetrueckue GakTOpbl MOBBIIIEHHON
YyBCTBUTEJIBHOCTHU YEJIOBEKA K
duznyecKOMy U XUMUYECKOMY
3arpsI3HEHHIO OKPYXKAIOIIEH CPEIbl.
['eHeTryeckas IpeIpacnoIOKEHHOCTb
4yeJIOBEeKa K MaToJIOrusM. JleMoHcTpaun
Tabmuub! u cxemsl: «Kapuotun
qeoBeKay», « MeTo Il U3yueHUsI TECHETHKY
yeJioBeKay, «l 'eHeTnyeckue 3a00JeBaHus
yesioBekay. [IpakTuueckas pabora
«CocTraBieHe U aHAJINU3 POJIOCIOBHOM

OnuchIBaTh METObI COBPEMEHHOTO
ONPEAECICHUS TEHOTUIIA OPTraHU3Ma.
[MOJTHOT€HOMHOE CEKBEHUPOBAHUE,
F€HOTUITUPOBAHKE, B TOM UHUCIIE C
rnmomo1bio [1I[P-ananmu3a.
XapakTepu30BaTh HACIEACTBEHHBIC
3a00JIEBAHHUS UEIOBEKA U 3a001€BaHUS C
HaCJICICTBEHHOM
MPEIPACTIOIOKEHHOCTHIO.

CpaBHUBATH T€HHBIE, XPOMOCOMHBIEC
00JIe3HH YeJIOBEeKa 1 O0JIE3HHU C
HacJIeICTBECHHOU
MPEIPACIIOIOKEHHOCTHIO. Y CTAHABIIUBATH
B3aMMOCBSI3b MEXy HACJIeICTBEHHBIMU
3a00JIEBAHHUSIMU YEI0BEKA U UX
reHeTH4YeCKOil 0cHOBOI. OO0CHOBBLIBATH
3HAYCHHUE MEIUKOT€HETHYECKOTO
KOHCYJIbTUPOBAHUS B IIPEOTBPAILICHUU U
JIEUCHUN HACJIEACTBEHHBIX 3a00JIEBaHU I
JeJI0BEKa

Toro 4acosB 1o TeMe 3
15 [Tema «CeneKuus OpraHu3MOB)Y
15.1\0croBHBIC mOHSATHS 1

CEJICKIIUH

JloMecTuKaIus 1 ceNeKIus. 3apoKIeHUe
celleKIUU U noMectukanuu. Yuenue H..

Basuiosa o [lenTpax

PackpbiBaTh coepkaHue OCHOBHBIX
MOHSITHI: CEICKIUS, TOMECTUKAIINS,
MPUMUTHBHAS CEJICKIINS, KOMOMHATHBHAS

CeJICKIIMS, COPT,
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IIPOUCXOXKICHUS U MHOTO00pa3ust
KYJIbTYpHBIX pacTeHuid. Ponb cenekiuun
B CO3/IaHUU COPTOB PACTCHUI U TIOPOJT
AKUBOTHBIX. COpT, MOPOJA, IITAMM.
3aKOH rOMOJIOTHYECKHUX PAIOB B
HACJIEACTBEHHOM n3MeHunBoctu H.1.
Basuinosa, ero 3saueHue s
CEeJIEKIMOHHOU paboThl. JleMoHcTpanuu
[loptpetsl: H. 1. BaBuiios,

N. B. Muuypum, I'. JI. Kapneuenko,

IT. I1. JIykbsinenko, b. JI. Actaypos.
Tabnauub! u cxeMbl: «lleHTpbI
IIPOUCXOKICHUS U MHOTO00pa3ust
KYJIbTYPHBIX PACTEHUI, «3aKOH
TOMOJIOTHYECKUX PSTIOB B
HacJIeACTBEHHOU N3MEHYHUBOCTH .
Jlabopartopnas padbota «M3yueHue
COPTOB KYJIbTYPHBIX PAaCTECHUHN U TTOPOJT
JOMAITHUX YKUBOTHBIX)

opoJ1a, ITaMM.
[IepeunciaTb OCHOBHBIE 3TAMbl PA3BUTHUS
CEJIEKIIMU KaK MpoIecca U HAyKH.
XapakTepu3oBaTh COIEPKAHUE YUCHUS
H. 1. BaBunogsa o LlenTpax
IPOUCXO0XKJIEHUS U MHOT000pa3us
KYJbTYPHBIX PACTEHUM.

[TokasbiBats LIeHTpBI NPONCXOKACHUS U
MHOT000pa3usi KyJIbTYpPHBIX pPACTEHUN U
LleHTpBI TOMECTUKALIUH JOMAIITHUX
YKMBOTHBIX Ha KapTe MUpPA, CBSI3bIBATh UX
MECTOIOJIOKEHHUE C O4araMu
BO3HMKHOBEHUS JPEBHENIINX
LIUBUJIN3AIUH.

CpaBHHBaTh COPT, IOPOY, IITAMM C
BUJIAMU-POJIUYAMH.

O060CHOBBIBATH 3HAUEHHE 3aKOHA
TOMOJIOTUYECKUX PSJIOB B
HacCJIeACTBEHHOM n3MeHnunBocTy H. U.
BaBusiosa 117151 ceneKimoHHON padoThI.
OnuckIBaTh MEPCHIEKTUBbBI
JIOMECTHKAIIUU U CO3JaHIE HOBBIX
COpPTOB KYJIbTYPHBIX PACTEHUH, OPOJT
JOMAIITHUX >KUBOTHBIX U IITAMMOB
MUKPOOPTaHU3MOB
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15.2

MeToabl
CEeJICKIIMOHHOM

padoter. CoxpaHeHHE,
N3YUCHHUE U
HCIIOJIb30BaHUe
rCHETUYCCKHUX

pecypcoB

MeTo/bI CeNIEKIIMOHHON PabOTHI.

M cKyCCTBEHHBIM OTOOP: MacCOBBIN U
WHIWBUIYaJIbHBINA. DTambl
KOMOMHAIIMOHHOM CEJICKIIUH.
HcribiTanre npou3BOIUTEIICH

M0 MOTOMCTBY. OTOOp 110 TEHOTHUITY

C TIOMOIIIBIO OIEHKHU (hEeHOTHIIA
MMOTOMCTBA U OTOOP IO TEHOTHUITY

¢ moMolibto aHanuza JJHK.

M CKyCCTBEHHBIN MyTareHe3 KaKk METO/T
CEJICKIIMOHHOM paboTHI.
PannaninoHHBIN 1 XUMHUYECKUHN
MYTareHe3 Kak UICTOYHHUK MyTaluu

Yy KYJIbTYPHBIX (DOPM OpPraHU3MOB.
Hcnonbp30BaHNE TEHOMHOTO
pEeIAKTUPOBAHUS U METOJIOB
pexoMmOuHanTHRIX JIHK m1s monmyuenust
HCXOJHOTO MaTepuaia JIJIsl CEICKIIMU.

[TosrydyeHre NOMUILIONUI0B.
BHyTpuUBHUI0Bas THOPHUIN3ALIHS.

bM3K0pOoCTBEHHOE CKPEIINBAHUE,
v nHOpuauHT. HepoactBenHoe
CKpelIMBaHue, WK ayTOPUJIUHT.

[ eTepo3nC M €ro NPUYNHBL.

Hcnonbp30BaHue reTepo3nuca
B cenekiuu. OTnanéHnas
rubpuau3anus. Ilpeogonenue

PackpbIBaTh coaep:kaHue TEPMUHOB U
MMOHSATHUI: UCKYCCTBEHHBIN 0TOOD,
MMPOU3BOJUTEIIN, SKCTEPHED,
OJIN3KOPOJCTBEHHOE CKPEIIMBAHUE, WU
WHOPUIUHT, HEPOJACTBEHHOE
CKpelIMBaHue, WIK ayTOPUJIMHT, YACTas
TUHUS, TeTepo3uc (THOpuaHAas cuiia),
FEHOMHOE peIaKTUPOBAHHUE,
MCKYCCTBEHHBIA MyTareHes, GakTopbl-
MYTareHsl, OJIUIUIOUIbI, OTJAJIEHHAS
ruOpuIU3aInsl, CCKBEHUPOBaHUE.
XapakTepu30BaTb OCHOBHBIE METO/IbI
CEJICKLIUH PACTEHUM U )KUBOTHBIX:
MCKYCCTBEHHBIA OTOOD U
rUOPUIU3AIINIO.

CpaBHUBATh MAaCCOBBIM MCKYCCTBEHHBIN
0TOOp C MHIUBUIyAJIbHBIM, TTOKA3bIBATh
VX 3HAYEHHE JJIs1 CETIEKIUN

KYJIbTYPHBIX PACTCHUI U JOMAITHUX
YKMBOTHBIX.

[[puBOANTHE KOHKPETHBIE TPUMEPBI

OTHAJIEHHOW THOPUAN3AINH B CEIICKITUH.

OnuceiBath onwIT I'. . Kapneuenko
10 TIPCOJIOICHUIO OECTLIONNS

MEKBHJIOBBIX THOPHU/IOB.
Pasznmuath Ha n300pakKeHHUAX (CXeMax,
Ta0IUIIaX) Y OTICIbHBIX
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OecrIo1usl MEXBUJIOBBIX THOPHIOB.
JlocTrKeHUs CEeKINU PACTEHUHN U
KUBOTHBIX. «3€JIEHAst PEBOJIIOIUSY.
CoxpaHeHue U U3yYCHUE TeHETUYECKUX
pPECypCcoB KyJIbTYPHBIX PACTEHUN U UX
JTUKUX POANYEH I CO31aHUSI HOBBIX
COpPTOB U THOPHUIOB
CEJILCKOXO3SIUCTBEHHBIX KYJBTYP.
N3ydeHue, coxpaHeHUE U YIIPABICHUE
F€HETUYECKUMHU peCcypcamu
CEJIbCKOXO3SIMCTBEHHBIX U
IIPOMBICJIOBBIX KWBOTHBIX B IIEJISIX
YIY4IIEeHUS CYIIECTBYIOIIMX U CO3/1aHUS
HOBBIX MTOPOJ, JIMHUWA U KPOCCOB, B TOM
YuUCJIe C TPUMEHEHUEM COBPEMEHHBIX
METOJI0OB HAYYHBIX UCCIICIOBAHUM,
NepeIOBbIX UJICH U MEPCTIEKTUBHBIX
TEXHOJIOTHH.

Jemonctpauuu [Hoptpetsr: H. U.
BaBunos,

U. B. Muuypum, I'. 1. Kapneuenko,

H. bopnoyr, . K. bensies.

Ta0auie! ¥ cxeMbl: « MeToabl
cenekuumy, «OTmanéHuas
rudpuausanusy, «MyrareHesy.
JlabopaTtopHas pabora «3ydenne
METO/IOB CEJIEKIUN PACTCHUI)

npeCcTaBUTENIel KOHKPETHOTO COpTa U
TIOPOJIbI XO3SUCTBEHHO 1IEHHBIC
NpU3HAKH, HEOOXOIUMBIC YEITOBEKY.
XapakTepru3oBaTh POJIb CEIEKIINU B
obecrieueHnH MPOI0BOJILCTBEHHOM
0€30IaCHOCTH 4eJI0BEYECTBA.
[TpuBOIUTH KOHKPETHBIC IIPUMEPHI
JOCTHKCHHUH CEJICKIIUU KYJIbTYPHBIX
pPacTCHHIA U JOMAITHUX YKHBOTHBIX B
Poccun
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[TpakTrueckas pabota

«IIpuBrBKa pacTeHHID.

Okckypcust «OCHOBHBIE METOJIBI U
TTOCTH>KEHUS CETICKIINH PacTeHUH 1
KMBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIIUIO,
MIEMEHHYIO0 Gepmy,
COPTOUCIIBITATENbHBIN YUaCTOK, B
TEIUIMYHOE XO35HCTBO, B 1a00OPaTOPHUIO
arpoyHUBEPCUTETA HIIM HAYYHOTO
LEHTPA)»

I1Toro yacos mo teme

4

16

Tema «buorexHosiorusa u

CHHTETHYECKAsT OMOJIOTHSI

16.1

buorexHoorusa Kkak
HayKa U OTpacib
MPOU3BOJCTBA

1

OOBEKTHI, UCIIOJIb3YEMBIE B
OMOTEXHOJIOTHH, - KIIETOUHBIE U TKAHEBbIEC
KYJbTYpPbl, MUKPOOPTaHU3MBI, UX
XapakTepucTuka. TpaguinoHHas
OMOTEXHOIOTHS: XJICOOICUCHHE,
MOJTY4YEHHUE KUCIOMOJIOYHBIX MPOAYKTOB,
BUHOIEHE. MUKPOOMOIOTUYECKHIA
cuHTe3. OOBEKTHI

MUKPOOMOJIOTUYECKUX TEXHOJIOTHH.
[Ipou3BoACTBO O€Ka, aMUHOKHUCIIOT U
BUTAMUHOB.

JlemoHCTpaunu

PackpeiBaTh copiepkaHe TEPMUHOB U
MOHATUH: OMOTEXHOJIOTHS, TPATUITNOHHAS
OMOTEXHOJIOTHSI, MUKPOOHOJIOTUIECKUI
CUHTE3, MUKPOOHOJIOTHUYECKAs
TexHosorus. [lepeuncnsaTe HampaBICHHUS
OMOTEXHOJIOTHM; 1IN U 33JJa4H, CTOSIINE
repes; OMOTEXHOJIOTHEH.
XapakTepru3oBaTh OOBEKTHI,
HCIIOJIb3yeMble B OMOTEXHOJIOTHH, -
KJICTOYHBIC U TKAHEBBIC KYJIbTYPHI,
MUKPOOPTAaHU3MBI.

OnuceIBaTh OCHOBHBIE METO/IbI

Ta6J'II/IIII>I U cxembl: «Mcnoib30BaHue

TPaIUIIMOHHON OMOTEXHOJIOTHH U
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MUKpPOOPTaHU3MOB B IPOMBIIIJICHHOM
MIPOU3BOJICTBEY.

JlaGoparopHas pabota «13yueHue
00BEKTOB OMOTEXHOJIOT .
[IpakTuueckas padota «llomydyenue
MOJIOUHOKHCJIBIX ITPOJTYKTOBY.
Dkckypeus «buoTexHomorus -
BaKHEHIIIAs TPOU3BOIUTEIIbHAS CHUITa
COBPEMEHHOCTH

(Ha OMOTEXHOJOTUYECKOE
MPOU3BOJICTBO)»

TOCTIKEHUSI MEKPOOHOJIOTTIECKOM
TEXHOJIOTHU.

OO0OCHOBBIBATh 3HAUCHUE
OHMOTEXHOJIOTHUH

IUI CEIBbCKOXO03SIMCTBEHHOTO
[IPOM3BOCTBA

16.2

OcHOBHBIE
HaMpaBJICHUS
CUHTETHUYECKOM
OHOJIOTHH

Co3zniaHre TeXHOJOTUN U UHCTPYMEHTOB
[[EJICHAPABICHHOIO U3MEHEHUS U
KOHCTPYUPOBAHUSI TEHOMOB C LIEJIBIO
[OJIy4EHHUS] OPraHU3MOB U UX
KOMITOHEHTOB, COJIEPKAILNX HE
BCTPEYAOLIUECS B IPUPOAE
ouocuHTeTHueckue nytu. Knerounas
WHKEHEPUs. MeTObl KYJIbTYpbI KJIETOK U
TKAHEN PaCTEHUH U )KUBOTHBIX.
Kpuobanku. Comatrueckas
ruOpUIN3aLNS U COMAaTUUECKUN
sMOpuorenes. Mcrnons3oBanue
raruioui0B B CEJIEKIIUU PACTEHUI.
[loyyeHrne MOHOKIJIOHAIBHBIX aHTUTEIL.

PackppIBaTh conep:kaHue TEPMUHOB U
MMOHATH: KJIETOYHASI NHKECHEPHSI,
KJIETOYHAs1 TEXHOJIOTHS, METOJ KYJIBTYPBI
KJIETOK Y TKaHEHN, TOTUIIOTEHTHOCTb,
[LJIIOPUIIOTEHTHOCTD, CTBOJIOBBIE KIIETKH,
MUKPOKJIOHAJIBHOE Pa3MHOXKEHUE
pacTeHuii, coMaTuieckas Tuopuauzanus,
rarion 1bl, TMOPUIOMBI, MOHOKJIOHAJIbHBIE
Y MTOJIMKJIOHAJIbHBIE AHTUTEIA, METOL
TPAHCIUIAHTALIUU SAEP, KIOHUPOBAHUE.
XapakTepu3oBaTb OCHOBHBIE
HaIpaBJICHUs] CHHTETUYECKON OMOIOrHH.
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M cnoabp30BaHNEe MOHOKJIOHAIBHBIX M
MOJIMKJIOHAIBHBIX aHTUTE]I B MEIUIIHE.
VM CKyCCTBEHHOE OIIOIOTBOPEHHUE.
PeKOHCTpYKIIMS AMLIEKIIETOK U
KJIOHUPOBAHUE KUBOTHBIX. MeTo1
TPAHCIUIAHTALUHU SIIEP KIETOK.
TexHoI0TUM 0310POBJICHUS,
KYJIbTUBUPOBAHUS U MUKPOKJIOHAJIIBHOTO
PAa3MHOXKCHUS CEJIbCKOXO035UCTBEHHBIX
KynbTyp. Jemonctpanuu Tabmuuel u
cxeMbl: «KneTtouHast HHKECHEPUS

OnuchiBaTh HA KOHKPETHBIX MPUMEpPax
METO/IbI KJIETOYHOU MHKEHEPUH.
[IprBOIUTH MPUMEPHI UCIIOIB30BaAHUS
MOHOKJIOHAJIBHBIX U MOJUKIOHAJIBHBIX
AHTUTEJ B MEIUIIUHE.

O1eHuBaTh 3HAYCHUE CUHTETHYECKOM
OMOJIOTHH TSI CENBLCKOTO XO3SMCTBA U
MEIUIIHBI

16.3

XpOMOCOMHAas U TEHHAsI
WHXKEHEPUSI

XpOMOCOMHAasI M TEHHAsI UHKEHEPUSL.
VCKyCCTBEHHBIN CUHTE3 F€HA U
KOHCTPYUPOBAHUE PEKOMOMHAHTHBIX
JIHK. Co3nanue TpaHCT€HHBIX
OpraHu3MoB. [locTxkeHusd 1
[MEPCIEKTUBBI XPOMOCOMHOW U T€HHOU
WHKEHEpUH. DKOJIOTUYECKUE U
ATUYECKUE TTPOOTIEMBbI TEHHOM
WHKCHEPHUU.

JleMoHCTpanuu

Tabmuiel u cxembl: «['eHHas
WHXKCHEPHU S

PackpbIBaTh cofepKaHuE TEPMUHOB U
MOHSITHIA: TeHHAs] HHKEHEPUS,
PECTPUKIIMOHHBIE SHAOHYKJIEA3bI
(pecTpukTassbl), IUNKUE KOHIBI,
M1a3MU/Ibl, PECTPUKIIMSL, TUTUPOBAHUE,
TpaHcQopMalysi, CKpUHUHT, TPAHCTEHHbIE
(reHeTUYECKH MOIUMUIIUPOBAHHBIC)
opranu3mbl. ONUCHIBATH METOIBI
PENPOIYKTUBHOIO U TEPAIEBTUYECKOTO
KJIOHUPOBAHMSI, KIIETOUHBIE TEXHOJIOTHH U
CIOCOOBI TEHETUYECKON MHIKEHEPUU.
XapakTepru30BaTh TOCTUKEHUS TEHHOU

WH)KCHEPHUH.
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OneHnBaTh KOJOTUYECKHUE U ATUYECKUE
pOo0JIEMbI KJIOHUPOBAHUS U CO3/1aHUs
TPAHCT€HHBIX OPTAHU3MOB, IIEPCIIEKTUBBI
Pa3BUTHSL XPOMOCOMHOM ¥ TEHHOU
VHKCHEPHUH

16.4

MeauiuHCcKue
OMOTEXHOJIOTUU

MenuuuHCKre OMOTEXHOJIOTHH.
[ToctrenoMHas udpoBasi MEAUITMHA.
[1LIP-guarnoctuka. MeTaboIOMHBIN
aHaJI3, TCHOLICHTPUYECKUIN aHAIN3
MpOTEOMa YeJIOBEKa ISl OLICHKU
COCTOSIHUS €T0 3/10pOBbs. VMicrons3oBanue
CTBOJIOBBIX KJIETOK. TapreTHas Tepamnus
paka. 3/-OuounxeHepus s pa3paboOTKU
byHIaMEHTAIBHBIX OCHOB MEIUIIMHCKUX
TEXHOJIOTHI, CO3aHNs KOMILIEKCHBIX
TKaHEH COYETAaHUEM TEXHOJIOTHI
TPEXMEPHOTO OMONIPUHTHHTA 1
ckaddoaauHTa 11 perieHus 3a1a4
MepCOHATM3UPOBAHHON METUIIMHBI.
Co3naHne BeKTOPHBIX BAaKIIUH C IETbIO
obecricueHUss KOMOMHUPOBAHHOM 3aIIATHI
ot Bo30oyauteneit OPBU, ycranoBnenue
MOJIEKYJISIPHBIX MEXaHU3MOB

PackpeIBaTh conep:kaHue TEPMUHOB U
MOHATUI: MEAUIIMHCKAs] OMOTEXHOJIOT U,
MeTabO0JIOMHBIN aHaIN3,
TCHOLCHTPUYECCKUM aHaIIU3,
[IepCOHAIU3UPOBAHHAs MEIUIINHA,
pereHepaTuBHas MEIULIMHA.
XapakTepu3oBaTh METOBI
MeTab0JIOMHOTO U T€HOLEHTPUYECKOTO
aHaJIN3a; UCIIOJIb30BAHUE CTBOJIOBBIX
kieToK; [I[[P-nrnarnoctuky; TapreTHyro
TEpaIuIo paka

(GYHKIHOHUPOBAHUS
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PHK-conep:xammx BUpyCOB,
BBI3BIBAIOIINX 0CO00 OMMAaCHBIE
3a00JI€BaHUA YEJIOBEKA U KUBOTHBIX

MToro yacoB 1o teme 4
Pe3epBHOE Bpems 1
OBIIEE KOJIMYECTBO 102

YACOB I10 ITPOI'PAMME
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11 KITACC

HaunmenoBanue
Ne KonmaecTso OcCHOBHBIE BUIBI AESITEILHOCTHA
pa3zesioB U TEM [IporpammHoOE cojiepKaHue
/Tt 4acoB o0yJaronmxcs
y4eOHOr0 MpeMeTa
1 [Tewma «3apokacHKE U Pa3BUTHE YBOJIOIMOHHBIX MPEACTABICHUI B OMOJIOT U
1.1 1

JBOJIIOLIMOHHASL TEOPHUS
4. lapBuHa

OpomonnoHHas Teopust Y. JlapBuHa.
[IpennoceuIku BOSHUKHOBEHUS
napBuHU3Ma. JKU3Hb U HAy4HAst
nestenpHocTh Y. [lapBuHa.
JleMoHCTpauuu

[Toptpetsi: Apuctorens, K. JIunnei, XK.

b. Jlamapk, 3. XK. Cent-Unep,

K. KroBbe, Y. [lapBuH.

Tabnuiel 1 cxembl: «CucrteMa >KUBOM
npupozsl (no K. JIunuerw)», «JlectHuna
PKUBBIX cymiecTB (1o Jlamapky)»,
«MexaHu3m popMHUpPOBaHUS
MPUCTIOCOOJICHUI Y paCTeHUI U
PKUBOTHBIX (110 Jlamapky)»,
«Kapra-cxeMa MapuipyTa myTemecTBus
4. lapsuna», «Haxonku Y. JlapBuna»

PackpeIBaTh coaep:kaHue TEPMUHOB U
MOHATUM: KPEallMOHU3M, BH/I,
CUCTeMaTHKa, OMHapHas HOMEHKJIATypa,
MCKYCCTBEHHAs cUcTeMa KilacCU(PUKaIUH
OpPTraHU3MOB, UCTOPUYECKUI METON,
NapBUHU3M. XapaKTEPU30BaTh B3TJISAIbI
Apucrorens, Omnenokia, Jlykpenus
Kapa, /. Pes Ha pazButne :kuBOi
[IPUPOJIBL.
OuenuBats Bkian K. JIlunnes B pazButue
OMoIOTHH.
CpaBHMBATh B3IJISAbI HA BUJ M 3BOJIIOLUIO
K. JIunnes, XK. b. Jlamapka u Y. /{apBuHa.
Kputnueckn oueHuBaTh
KPEALMOHUCTCKUE B3TJISAIbI HA KUBYIO
[IPUPOLY.
[lepeuncnaTh KyJIbTYpHO-UCTOPUUYECKHE U
€CTECTBEHHO-HAYYHbIE MTPEAIOCHUIKI
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MOSIBJICHUS HBOJIIOIIMOHHON Teopun Y.
JlapBuHa.

OnuckIBaTh POJIb UCTOPUUYECKOTO METO/A.
W3naraTh CyIIHOCTh BOJIIOIMOHHON
teopuu Y. [lapBuHa.

HasbiBaTh OCHOBHBIE (haKThl OHOrpaduu
U. JlapBrHa 1 3TaIbl CO3AaHUS UM
PBOJIIOLIMOHHOW TEOPUU

1.2

J[BroKy1me CHJIBI
HBOJIIOLMHU BUAOB 1o Y.

JlapBuHY

J[BrKyIIME CHIIBI 3BOJIFOLIMM BUIOB 1O Y.
JlapBuHY (BBICOKAsi ”THTEHCUBHOCTh
Pa3MHOXKEHUSI OPTaHU3MOB,
HacJIeJICTBEHHAs! U3MEHYHBOCTh, 00phOa
3a CyIIECTBOBAHUE, ECTECTBEHHBIN U
MCKYCCTBEHHBIN 0TOOD). JleMoHCcTpauuu
[Toptper: Y. [lapBuH.

Tabmuibl u cxembl: «Dopmbl 0OpHOBI 32
cyiectBoBanuey, «Ilopomabl romyoein»,
«MHoroo6pasue KylnbTypHBIX (hopm
KanmycTbD», «Ilopoasl ToMamHux
PKUBOTHBIX», «Cxema 00pa3oBaHUs
HOBBIX BUJOB (110 Y. JlapBuny)», «Cxema
COOTHOILIEHUSI IBUKYIIINX CHUJT

DBOJIFOITUI)

PackpbIBaTh copiepkaHue TEPMUHOB U
MOHSATHI: HACIEACTBEHHOCTD,
M3MEHYMBOCTh, UICKYCCTBEHHBIN 0TOOD,
O0opb0a 3a CyIIecTBOBAHHE, €CTCCTBEHHBIM
oTOOP.

WN3narate cymHocTs yuenus Y. Jlapsuna
00 MCKYCCTBEHHOM OTOOpE.
XapakTepu3oBaTh ABUKYIIUE CUJIIBI
PBOJIIOLIMM BUIOB 10 JlapBUHY.
[[pyMEHSTh 3HAHUS O ABMIKYIIUX CHJIaX
PBOJTIONNM BUOB 110 JlapBUHY AJis
00BSCHEHHsSI MHOTOOOPa3us BUJI0B, TOPOJ
JTIOMAITHUX )KUBOTHBIX U COPTOB
KYJBTYPHBIX PACTCHUI
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1.3 DopmHUpOBaHUE 1 OdopmiieHrEe CUHTETUYECKON TEOPUH  [PacKphIBaTh COAEPKAHUE TEPMUHOB U
CUHTETUYECKON Teopuu somonun (CTD). HelitpanbHas T€OpUs [MOHATHIL: JapBUHU3M, MyTalllu,
SBOJIFOLIUHT >BosonMH. COBpeMEHHAs SBOJIIOLMOHHASAMY TAIIMOHHBIN MTPOLIECC.

ouonorus. OOBACHATD MPUUMHBI KPU3HCA
3HaueHKE PBOJIIOLUOHHON TEOPUH B JIapBUHM3MA.
(GopMUpOBaHUH €CTECTBEHHO - HAYYHON |OGOCHOBHIBATE 3aKOHOMEPHOCTD
KapTUHBI MUpa. JleMoHCTpanuu TpaHC(OPMAIMK JapBUHNU3MA B
[Toprpetsr: C. C. HeTBepHKOB, CHHTETHYECKYIO TEOPHUIO IBOJFOIHH
. W. HImansraysen, k. Xonzgens, 1. K|(CTD).
bensies. MN3narate ocHOBHBIE noJiokeHus CTO.
Ta0muupe!l 1 cxeMbl: « OCHOBHBIC OnenuBats Bkian ['. Jle @pusa,
MMOJIOKEHUSI CHHTETUYECKON TEOPUU C. C. YeTrBepukona,
DBOJIIOLAN . U. [lImansraysena, /1. K. bensiesa B
¢dopmuposanue CTD.
OuennBatb 3HaueHue CTO B
(hopMUpPOBAHUM COBPEMEHHOM
€CTECTBEHHO-HAYYHOUN KapTUHBI MHUPa
MToro 4acoB 1o teme 4

2

Tema «MHKPO3BOIIOIHUS

1 €€ pe3yJabTaThD)

2.1

JTarbl
YBOJIIOLIHOHHOTO

ponecca.:
MUKPO3BOJIIOIMA U
MAKpPOOSBOJITOII M.

[lonmymsims -
PJIEMEHTapHast

€IMHHUIIA DBOJIIOLUHU

HOHYHHI_II/IH KaK 3JICMCHTAapHas
CAHNHUIIAa 5BOJIIOIIUH. COBpeMeHHBIe

METOIBI OIICHKHA TSHETHYECKOT'O
pa3zHO00pasusi U CTPYKTYPhI
monysanui. 3MeHnenne reHogoHaa

ITOITYJIAINWN KaK 3JICMCHTApPHOC
DBOJIFOITMOHHOC ABJICHUC. 3aKkoH

I'CHCTHYCCKOI'O PaBHOBCCHUA

PackpbIBaTh copepkaHue TEPMUHOB U
MMOHSITHM: MUKPOSBOJIFOLIMS,
MaKpO3BOJIIOIHS, MyTaIllH, ITOMYJISIHS,
KOMOHMHAITUN T€HOB, TCHO(DOHI,
PIIEMEHTAPHOE SBOJIIOIMOHHOE SIBIICHHUE.

XapakTepu30BaTh MUKPOIBOJIIOIUIO KAaK
HTan MOSIBICHUS MPUCTIOCOOJICHUN 1

BI/I,IIOO6p3.30BaHI/I}I.
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Jx. Xapau, B. Baitn6epra.
JlemoHCTpanumn

Tabmuue! u cxeMbl: «MyTanmoHHas
M3MEHYUBOCTBY, «llonmynsimonHas
CTPYKTYypa BuAa», «Cxema nposiBICHUS
3akoHa Xapau-BaitHOepray.
JTaGopatopHas paboTa «BrisiBlieHHE
M3MEHYMBOCTH Y 0COOEH OJTHOTO BHIA»

XapakTepu30BaTh NOMYJISALNIO KakK
PIEMEHTAPHYIO €IMHUILY SBOJIIOIUU.
[lepeuncnsaTh NPU3HAKUA UACATIBHOU
MOMYJISIIUUA U OOBACHATH YCIOBUS
BBHITIOJTHEHUS 3aKoHa Xapau- BaiinGepra.
[ [puMEHTh UMEOIIUECS 3HAHUS TS
0OBbSICHEHUS IPUYHUH U3MEHUHUBOCTH Y
0co0€el OJTHOrO BHIa

2.2

DJIEMEHTapHBIE
(baKkTOpbI IBOTIOLIUU

DOnemeHTapHbIe (PAKTOPHI (IBIKYIIHIE
CHWJIBI) DBOJIFOIIMH. MyTaIrilmOHHBIN
nporiecc. KoMOuHaTUBHas
W3MEHUYHUBOCTD. [[peiid reHos -
CllyyaliHble HEHAMPaBJICHHbBIC U3MEHEHUS
JacTOT ajuiened B nomyasiuusax. Jddexr
ocHoBatenst. DPHEKT OYTHIIIOUHOTO
ropJbiiika. CHIKEHUE TEHETUYECKOT0
pa3HO00pa3usi: MPUUUHBI U CIIEICTBU.
[IposiBnenue a3dpdexra apeiida reHoB B
OOJBIINX U MAJIBIX TOMYJISIIUSX.
Murpanuu. M30ns0ust nomyisuii:
reorpadudeckas (IpocTpaHCTBEHHAs),
Oounonornyeckas (penpoyKTUBHAS).
Jlemonctpauuu [loptpetsr: C. C.
UeTBepuKoOB,

. Maiip.

PackpbIBaTh coaep:kaHue TEPMUHOB U
[MOHSTUN: MyTallMHOHHBIN IIPOLIECC,
KOMOWHATUBHASI U3MEHYUBOCTD,
MOMYJISIITUOHHBIE BOJIHBI, Ipeii( reHoB,
MUTpaIiU, U30JISLIMS, Teorpaduueckas
(IpocTpaHCTBEHHAs ) U30JISIIIUS,
Oounonornyeckas (penpoayKTUBHAS)
3oy, 3bdext ocHoBarens, dPphexT
OYTBIJIOUHOTO TOPJIBIIIKA.
XapakTepu3oBaTh AJIE€MEHTAPHBIE
(bakTOphI (IBUKYIIIUE CUITBI) SBOJTIOIUH.
OuenuBath Briaa C. C. YerBepukona, 2.
Maiipa B pa3BUTHE 3BOJOLUOHHOTO
YUCHUS.

OOBSICHATH TPUYMUHBI HEHATIPABJICHHOTO
JIEUCTBUS AJIEMEHTAPHBIX SBOJIFOIIMOHHBIX
(haxTopoB.

HpI/IMCHHTB HUMCIOIUECA 3HAHUA
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Tabmuubl 1 cXeMbl: «/IBHXKYIIHE CUITbI
PBOJIOLINNY, « DKOJIOTUYECKAsT U30JIALIHS
monyJisiiuii ceBanckon Gopenny, «I°
eorpaduyecKkas U30JS1Us JTUCTBEHHUIIBI
CUOMPCKOM U JTMCTBEHHUIIBI 1ayPCKOID»,
«lTonmynsiMOHHBIE BOJIHBI YUCICHHOCTH
XUIIHUKOB U KEPTB»

0 IBMXKYILIHX CHJIAX IBOJIIOLHAH
TSl OOBSICHEHUSI TPUYMH PAa3HOOOpa3us
reHo(oH/1a MOMyJISIINI OAHOTO BUA

2.3

EcrectBeHHbIN 0TOOP -
HanpapJISIIOIIUNA (pakTop
HBOJIIOLIUU

EcTecTBEHHBII 0TOOP - HAPABJISIOIIUI
dhaxTop 3BoJOITUU. DOPMBI
€CTECTBEHHOTO 0TOOpA: IBHKYIIHA,
CTaOMJIN3UPYIOLIUIA, pa3pbIBAIOLINI
(mm3pyntuBHbIi). [TomoBoit oTOOP.
Bo3HUKHOBEHHE U DBOJIOLIHS
COIIMAJILHOTO MOBEJICHUS )KUBOTHBIX.
JlemoHCTpanuu

Ta0muuel 1 cxeMmbl: «CxeMa JIeHCTBUS
€CTECTBEHHOT0 0TO0pa», «DopMbI
OOpBOBI 32 CYIIECTBOBAHUEY,
«HayCcTpraIbHBIN MEJTaHU3M», «KUBbIE
MCKOIIaeMBbIE)

PackpeIBaTh coaep:kaHue TEPMUHOB U
MOHSATHUI: €CTECTBEHHBIN 0TOOD,
JBYKYIIUA 0TOOD, CTAOUITU3UP YOI
0TOOP, pa3phIBAIOIINK 0TOOP, IMOJTOBOM
oTOOP.

XapaKkTepu30BaTh €CTECTBEHHBIN 0TOOP
KaK JBIKYITYIO U HAMPABJISIONIYIO CHITY
PBOJIIOLNH, €70 (DOPMBI.

Pa3nuuatk popMbl €CTECTBEHHOTO 0TOOpa
B MTONYJISAIIHASIX, TPUBOIUTH TPUMEPHI
JEHUCTBUA B OMyJIANUIX popm
€CTECTBEHHOTO 0TOOpa. OOBSICHATD
MPEINOCHUIKYU JUIs1 JEUCTBUS IBUKYLIEH U
cTabunmzupyromei GopM eCTECTBEHHOTO
otbopa.

CpaBHuBaTh ()OPMBI ECTECTBEHHOTO
oTOOpa, JeaTh BEIBOABLI HA OCHOBE
CpaBHEHMUSI.

105



[[puMEHATH UMEIOIIIUECS 3HAHUS O
€CTEeCTBEHHOM O0TOOpE /ISl OOBSICHEHUS
MMPOLIECCOB, MPOUCXOISIINX B MOIMYJISLIUAX
BUJIOB OPTAaHU3MOB

2.4

[Iprcroco0IeHHOCTh
OpPTraHU3MOB KaK
pe3yabTar
MHUKPOIBOJIOIIH

[Iprcnoco6I€HHOCTh OPTaHU3MOB Kak
pE3yJAbTaT MUKPOIBOIIOLIUAH.
Bo3HUKHOBEHHE MTPUCTIOCOOICHUM Y
opraHu3MoB. ApoMop¢ 036l U
nauoanantauun. [Ipumepsl
MPUCTIOCOOJICHUM Y OpTraHU3MOB:
Mopdoiornueckue, Gru3noJIOrH4ecKue,
OMOXNMUYECKHE, TIOBSICHUCCKHUE.
OTHOCHUTENIBHOCTh IPUCTIOCOOJIEHHOCTH
OpTaHU3MOB.

JlemoHcTpanuu Tabauibl U CXEMBI:
«IToxpoBUTENBECTBEHHAs OKPACKA
YKUBOTHBIX», «[Ipemynpexaatoias
OKpacKa >KMBOTHBIX),
«DU3NOTOTUYECKUE aJalITALIN,
«IIpucmnocobIeHHOCTh OPTraHU3MOB U €€
OTHOCHUTEIBHOCTbY.

O6opynoBanue: repdapun pacTeHU;
KOJIJIEKIIMM HACEKOMBIX; Uydesia MTHII U
3BEpEU C NpUMEpaMU Pa3IMYHBIX
MPUCIIOCOOJICHHIA.

PackpbIBaTh cofiepKaHue TEpMUHA
MPUCIIOCOOJICHHOCTh OPTaHNU3MOB
(amanranusi), apomopdo3,
WIM0A 1Al TalHs.

[IpuBOANTH KOHKPETHBIEC IPUMEPHI
MPUCTIOCOOJICHUI OPraHU3MOB
(Mopdoiornyeckue, PU3NOIOTHUECKHUE,
OHMOXMMHUYECKHE, TTOBEICHYCCKHE).
OOBSICHATH MEXaHU3M BO3HUKHOBCHHUS
MPUCIIOCOOJICHUH Y OPraHUu3MOB.
[IpuBOoANTH pUMEPHI apOMOP(}O30B U
WINOATANTANN Y pACTEHUN U )KUBOTHBIX.
OOBIICHATH POIH ApOMOP(PO30B B
OCBOCHHMH OpPTaHU3MaMU HOBBIX CpeJl
oOHuTaHUS.

OOBICHATH POJIb UANOATATITAIINN B
MPUCTIOCOOJICHUH OPTaHU3MOB K
KOHKPETHBIM yCIIOBUSM CPEJIbI.
JIoKa3pIBaTh OTHOCUTEIILHBIA XapaKTEP
MPUCIIOCOOJICHHOCTH U TIPUBOIUTH
MPUMEPHI OTHOCUTEILHOCTH aJIalTaIlnH.
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JlaGoparopHas paboTa
«IIpucnocoOneHust OpraHu3MOB U UX
OTHOCHUTEJIbHAS 1[EJIeCO00Pa3HOCTDY.
JlaGoparopHas pabota «M3ydyeHue
apoMop(030B U UAHOATANITAIIUHN Y
pacTEeHUM U )KUBOTHBIX)

PackppIBaTh 3HAUCHUE JABIKYIIUX CHIT
HBOJIIOLINU B (DOPMHUPOBAHUH
MPUCIIOCOOICHU I

2.5

Bun, ero kpurepuu u
CTPYKTypa

Bu, ero Kputepuu 1 CTpyKTypa.
JleMoHCTpanuu

Tabmuubl u cxemsl: «Kpurepuu Bunay,
«Bunpl-nBoitHukn», «CTpyKTypa BUIA B
IPUPOAEH.

O6opynoBanue: repdbapun pacTeHU;
KOJUJIEKIIMM HACEKOMBIX; Uy4esia MTHIL U
3BEpEU pa3HbIX BUIOB.

JlaGoparopHas paboTa

«CpaBHEHHE BUJIOB TIO
MOP(OIOTUYECKOMY KPUTEPHIO»

PackpbIBaTh cofiepKaHue TEPMUHOB U
MOHSTUM: BUJ, KDUTEPHUH BUJIA,
noIMMop(hU3M, BUIBI-IBOMHUKH, apeall,
PKOJIOTUYECKAs HUIIA, TOMYJISIuS,
BHJIOBOM KapUOTHUII, KOCMOTIOJIUTHI,
PHACMUKH, TTOBHU/IBI, SKOTHITHI.
XapakTepru30BaTh KPUTCPUH BH]IA
(Mopdoiornyeckuii, reHeTUUECKUH,
OMOXUMUYECKUM, TeOrpaPpUUEeCKui,
DKOJIOTUYECKUN, OMOXUMUYECKHI).
OOBsICHATH HEOOXOTUMOCTh
MCIIOJIb30BAHUS BCEM COBOKYITHOCTH
KPUTEPHUEB TSI ONIPEICIICHUS BUI0BON
MPUHAIJICKHOCTH OPTaHU3Ma.
[lepeuncriaTh OCHOBHBIC BHYTPHUBHIOBBIC
rpynnupoBKU. OOBICHATH TIPHUUNUHBI
CYIIIECTBOBAHMSI MOHO- H
MOJIMTUITHYECKUX BHI0B. CpaBHHBATh

BUJIBI 110 MOP(OJIOTHYECKOMY KPUTEPUIO
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2.6

BunooOpazoBanue kak

pe3ysbTaT

MHUKPOIBOJIIOLIHH.
CBA3b

MHKPOI3BOJJIIOIINMH U
OIMUICMHUOJIOT NN

BunooOpazoBaHue Kak pe3ysibTar

MHKPOIBOJIIOINH. M30iIsmmus -
KJII0OYeBOM (haKTOp BUI000pA30BaHHSL.
[Tyt ¥ cTOcOOBI BUI000PA30BaHMUS:
ajimoraTpudeckoe (reorpaguueckoe),
CUMITIaTPUIECKOE (IKOJIOTHYECKOE),
«MTHOBEHHOE» (TTOJUTLIONN3AIIHS,

ruopuau3anys). JIMrenpHoCTh
PBOJIFOIITMOHHBIX ITPOIECCOB.
MexaHu3Mbl (HOPMHPOBAHUS

OMOJIOrMYECKOro pa3HOOOpa3Hsl.
PoJ1p 3BOTIOIIMOHHOI OMOIOTHHA

B pa3pabOTKe HAyYHBIX METO0B
COXpaHeHHs OMOpa3HOOOpa3us.
MUKPO3IBOJIFOLNS U KOSBOJTOLUSA
[Mapa3uToOB U UX X035€B. MeXaHU3MBbI
dhopMUpOBaHUS YCTOMYHNBOCTH

K aHTHOMOTHKAM U CIIOCOOBI OOPHOBI

C HE.

JlemoHCTpanuu

Ta0aune! 1 cxeMbl: «CocoObI
BH1000pa3oBanusy, «I' eorpaduueckoe
BHU1000pa30BaHKE TPEX BUJIOB
JTaHIBIIICHY, « DKOJIOTHYECKOE
BH1000pa30BaHKE BUOB CHHUID,
«lTonumnmounaer pactenunin», «KamycTHo -

peaedHbI THOPUI.

PaCKpI)IBaTB COACPKAaHUC TCPMHUHOB H

MOHATUM: BU000pa30BaHUE, U30JIALINS,
KOJBOJIIOITUSI.

XapakTepu3oBaTh BU1000pa30BaHue
KaK pPe3yJIbTaT MUKPOIBOIIOIUH.
OOBICHATH POJIb UOISAIUN

B 00pa30BaHUM HOBBIX BUIOB.

XapakTepu30BaTh Pa3INUHbIE CIIOCOOKI
BH1000pa30BaHKs (AJIONATPUUICCKOE,
CHMIIATPUUYECKOE).

HDI/IBOI[I/ITB KOHKPCTHBIC ITPUMCPbI
BH1I0B, 06pa3OBaBIHI/IXC$I pa3iInYHbIMU

criocodamH.

[IprMeHITh 3HAaHUS CITOCOOOB
BHI000pa30BaHMS 1Sl OOBSICHCHUS
MPUYMH MHOT000OPAa3us BUJIOB.
OOBACHATH BOSHUKHOBEHUE

YCTOMYMBOCTH ITATOICHOB
K aHTHOMOTHKAM
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O6opynoBanue: repdbapun pacTeHUI
OJIM3KKX BUOB, 00pa30BaBIINXCS
pPa3TUIHBIMH CIIOCOOAMMU

Toro yacoB 1mmo teme

14

3 [Tema «Makpo3BoJroIus U €€ pe3yabTaTh»
3.1 MaxpO3BOJIFOLHS. 1 MeTobl U3y4EHUSI MAKPOIBOIIOLUU.
[ [ameoHTOIOTMYECKIE [lanmeoHTOIOTMUECKIE MCTO/bI N3YyYCHUA PaCKpBIBaTB CcoJIeprKaHue TCPMHUHOB U
METObI U3yUCHUS hBomoIuu. [lepexoanbie Gopmbl MOHATUI: MaKpOABOIIOIHS ((PUIOTeHE3),
SBOJIIOLINU (uIoreHeTHYECKHE PABI OPTaHU3MOB.  [mepeXoaHbIe POPMBI, (PHIOT€HETHIECKHE
JlemoHcTpanuu TaOiUIIbl U CXEMBI: PSAIBI, TTAJICOHTOJIOTHS.
«DUITOTEHETHYCCKUH PSIT JIOLIAIIID), XapakTepu30BaTh MAaKPOIBOJIIOLIUIO KaK
«ApXeOonTePUKC», «3BEPO3YObIE AMEPLD),[HANBHIOBYIO SBOIIOLHIO 0OPa30BAHMS
«Crerouedaiby, «PUHHODUTHI, KPYIHBIX TAKCOHOMMYECKHX €MHUII.
«CeMeHHbIE TATOPOTHUKIY. OOBICHATH 3HAYCHUE
O0opynoBaHue: KOJUIEKIIMH, TepOAPUH,  [MajJeOHTONIOTUYECKUX UCCIIeIOBAHUI s
MYJISIKH UCKOTTAE€MbIX OCTaTKOB noyueHust (hakTOB IBOJIOLUU
OpraHu3MOB OpTaHU3MOB.
[IpuBOIUTH MPUMEPHI OPTAHU3MOB,
OTHOCAIIUXCS K IEPEXOAHBIM (popMam.
HaspiBaTh rpynmnbl OpraHu3MoB, s
KOTOPBIX BOCCTAHOBJICHBI
(UITOTEHETUYECKUE PSIBI.
CpaBHUBATH MPOLECCHl MAKPOIBOJIIOIUH U
MUKPOIBOJIIOIUHN
3.2 buoreorpadguueckue 1 buoreorpadguyeckue MeToAbl U3yuyeHHUs: |PackpbIBaTh COACPKaHUE TEPMUHOB U
METObI U3yYCHUS pBoMoIMU. CpaBHeHue (BIIopbl U GayHbl |[HOHSTHI: OUoreorpadus, SHIEMHKH,
PBOJIIOLINHU MAaTEpUKOB U OCTPOBOB. PEJUKTBHI.
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buoreorpaduyeckue ob6mactu 3emiu.
Buabl-3HIEMHUKU U PETUKTHI.
JlemoHcTpanuu TabauIbl U CXEMBI:
«buoreorpaduueckrie 30HbI 3eMIINY,
«Jlpetip KOHTUHEHTOBY, «PETUKTHIY.
Oo6opynoBanue: repbapuu; KOJUICKIIUU
HAaCEKOMBIX

OO60cHOBBIBAaTH 3HaYEHHUE OMoreorpapuu
U1 U3YYCHUST SBOJIOIIMHA OPTaHU3MOB.
[lepeuncnars Ouoreorpaduyeckue
00nacTu 3eMiid U OOBSACHATh MPUUUHBI UX
BBIJICTICHUSL.

CpaBHuBath ¢iiopy u payHy MaTepuKOB U
OCTPOBOB, PACTECHUS U KUBOTHBIX Pa3HbIX
ouoreorpapuyeckux odIacTei.
[IpuBOAUTH MPUMEPHI PEITUKTOBBIX
OpPTraHU3MOB, BUIOB-3HJIEMHUKOB.
OOBSICHATH TPUYUHBI COXPAaHEHUS BUIOB
PHACMHUKOB U <OKHBBIX UCKOMIAEMBIX)

3.3

OMOPUOTOTUYECKUE U
CpPaBHUTEIHHO-
MopdoornuecKue
METO/BI U3YUCHUS
HBOJTIOLINN

OMOPHOJIOTUYECKUE U CPABHUTEIBHO -
MOP(hOIOTHYECKUE METOAbI U3YUCHUS
HBOJIIOLINU. | eHEeTHUeCKre MEeXaHU3MBI
HBOJIIOLINY OHTOTEHE3a U TIOSIBIICHUS
HBOJIFOLIMOHHBIX HOBUIECTB.
['OMOJIOrMYHbIE ¥ AHATIOTUYHBIE OPTaHBI.
PynuMeHTapHbIE OPraHbl U aTaBU3MBI.
MonekynsspHOT€HETUUECKHUE,
OMOXMMHYECKHUE U MAaTEeMAaTUYECKUE
METO/IbI U3YUECHHSI SBOJIOIIH.
["omonornyHbie TeHbl. COBpeMEHHBIE
METO/IbI TOCTPOCHHSI (PHITOTEHETHIECKIX

JICpEBbEB.

PackpeiBaTh coiepkaHle TEPMUHOB U
MOHATUI: SMOpuUoNorus, Mmopdomiorus,
TOMOJIOTUYHBIC U aHAJIOTUYHBIE OPTaHBI,
PYJIUMEHTBI, aTaBU3MbI, OMOXHUMHUYECKAs
rOMOJIOTHUS.

XapakTepu30BaTh IMOPUOIOTUYECKUE,
CpaBHUTEIHHO-MOP(}OIOTHUECKHE,
MOJIEKYJISIPHO-TEHETHUECKUE,
OMOXMMHYECKHE, MAaTEMATUYECKUE
METO/IbI U3Y4YeHHsI IBOMIOIUH. OOBICHSITD
3HAYE€HHUE SMOPHUOJIOTUHU, CPABHUTEIBHON
MOP(}OTOTHH, MOJIEKYJISIPHON T€HETHKH,

OMOXHUMUH,
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XPpOMOCOMHBIE MYTAIIUX U 3BOIIOLIUS
TEHOMOB.

[lemonctpauuu [loptpetsi: K. M. bap,
A. O. KoBanesckuii, @. Mroiep,

O. I exkenb.

Tabauupl u cxemsl: «HavanbHBIC CTaIUN
AMOPHOHATIBLHOTO Pa3BUTHS TO3BOHOYHBIX
YKMBOTHBIX),

«I" OMOJIOTMYHBIEC U AHAJIOTUYHBIC
OopraHbl», «PyTuMEHTBD?, « ATaBU3MBD»,
«XpOMOCOMHBIE HA0OPHI YETIOBEKA U
[ITAMIIAH3E.

O0opynoBaHue: KOJUIEKIUH, TepOapuH,
MYJISIKU TOMOJIOTMYHBIX, aHAJIOTUYHBIX,
PYAUMEHTAPHBIX OPTaHOB U aTaBU3MOB

OronH(pOPMATUKH JIJIST U3YICHUS
PBOJIIOLIMN OPTaHU3MOB.

Ouenusats Bki1ag A. O. KoBasieBckoro B
Pa3BUTHE PBOJIIOLMOHHOTO YUCHHUS.
OnuceIBaTh TEHETUYECKUE MEXAHU3MBI
HBOJIIOLIMM OHTOTEHE3a U TOSIBJICHUS
PBOJIIOLIMOHHBIX HOBIIECTB.

[IpuBOIUTH MPUMEPHI ATABU3MOB U
PYAUMEHTAPHBIX OPraHOB y Pa3IMYHBIX
OpPTaHU3MOB U OOBSICHATH MPUUUHBI UX
MOSIBJICHHUSI.

[[puBOIUTH MPUMEPHI TOMOJIOTUYHBIX U
aQHAJIOTUYHBIX OPTaHOB.

CpaBHUBATH CTPOCHHE OPTaHOB y
OpPraHU3MOB PA3HBIX CUCTEMATUYECKHUX
TPYIIIL.

[IpuBOANTH MPUMEPHI OUOXUMHUYECKOUN U
T€HHOW FOMOJIOTHH.

OnenuBarh 3HaYeHHE OMOMH(OPMATHKA
111 U3YYEHUS] 3aKOHOMEPHOCTEN
ABOJTIOIINHT

3.4

OO0uue
3aKOHOMEPHOCTH
SBOJIIOLIHNN

OO0mme 3aKOHOMEPHOCTH (TIpaBHIIa)
pBOMIOIMH. [IprHIMT cCMEeHBI DYHKITHIA.
HeoOGpaTuMoCTh 3BOTIONUHU. AanTHBHAS
panuaiusa. HepaBHOMEpHOCTh TEMIIOB

PBOJIIOLIMH. JIeMOHCTpau

PackpbIBaTh coJiepKaHUE TEPMUHOB U
MOHSATUHN: CMeHa (DYHKIIHI OPTaHOB,
HEOOpPAaTUMOCTH IBOJIIOINH, aTaITUBHAS
paauanys, HEpaBHOMEPHOCTh TEMIIOB
PBOJIFOLIUH, YEPEIOBAHUE TJIABHBIX

HAIPaBJIEHUN DBOJIFOLINU.
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Tadmuipsl v cxeMsbl: «[ J1aBHBIE
HaITpaBJICHUS 3BOJIIOIUNY, «O01mune
3aKOHOMEPHOCTH 3BOJIFOLIHI

AHaNM3UPOBATh MPUYHHBI YEPETOBAHUS
[JIaBHBIX HAIIPABJICHHUI 3BOJIIOLIUH.
[IpuBOAUTH PUMEPHI IPOUCXOKIACHUSA
OpraHU3MOB OT
HECIIELNAJIU3APOBAHHBIX IIPEIKOB U X
[IPOTPECCUPYIOLIEH CIIEHNATIN3ALNH.
OOBACHATH TPUUMHBI HEPABHOMEPHOCTHU
TEMIIOB 3BOJIIOLUU.

[IprBOINTH MPUMEPHI AJANITUBHON
paaualuy y OpraHu3MOB.

OOBICHATH TPUYKUHBI HEOOPATUMOCTH
DBOJIIOLIAN

1Toro yacos mo treme

6

4

Tema «IIpoucxoxaeHue U pa3BUTHE JKU3HU Ha 3eMJIE»

4.1

" umoressl
BO3ZHUKHOBEHHUS KHU3HH
Ha 3emuie

2

Hay4Hble rTUnoTe3bl NpOUCXOKACHUS
PKW3HU Ha 3emie. AOUOTeHE3 U
nancrnepmusi. Jlonay4qHbie IpeCTaBICHUS
0 3apOKJICHUM KU3HU (KpEaIMOHU3M).
['MmoTe3a MOCTOSIHHOTO CaM03apOXKACHUS
PKW3HU U €€ OIpoBepkeHue onbiTamu O.
Penu, JI. Cnnayutannanu, JI. ITactepa.
[IporcxoXIeHUE KU3HU U
acTpOOHOJIOTHSI.

JlemoHCTpaunu

[Toptpetsi: @. Penu, JI. Cniannanuanu, JI.

[TacTep.

PackpbIBaTh coziepkaHue TEPMUHOB U
MOHSATUMN: KpEallMOHU3M, BUTAIU3M,
MaHcIepMusi, abMOreHes.

W3narath Hay4HbIE TUTIOTE3bI U TEOPUU
MIPOUCXOKICHHS )KU3HHU Ha 3eMIIe.
OmnennBath Bkiaag @. Penn,

JI. Cnnasnannanw, JI. [Tactepa B
(dhopMHUpOBaHNE HAYYHBIX B3TJISIIOB HA
MPOMCXO0XKJICHHE )KU3HU Ha 3eMIIe.
[lepeuncisaTh CTaauy pa3BUTHS )KU3HU HA
3emiie, CorjlacHO TeOpHuH OMOII033a
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Tadomuie! 1 cxeMbl: «Cxema onbita O.
Penny», «Cxema ombita JI. [Tactepa no
M3YyUYCHHUIO CAMO3apPOXKICHUS KUZHU»

4.2

(OCHOBHBIE dTaIIbI
HEOPTraHU4ECKOU
SBOJIFOIIUH

OCHOBHBIE 3Talbl HEOPTAHUYECKON
pBoonMH. [Inanerapnas
(reosioruyeckas ) BOJOINS. XUMHUUECKas
HBOTIONHUSL. AOMOTEHHBIN CUHTE3
OpraHUYECKUX BEUIECTB U3
Heopranndeckux. OneiT C. Muiepau I'.
FOpu. O6pazoBaHue MOJIUMEPOB U3
MoHOMepoB. KoaliepBaTHasi runoresa
A.W. OnapuHa, TMNOTE3a MEPBUYHOTO
oynboHa [[x. XonjeiiHa, reHeTHYECKast
runote3a I'. Mémnepa. Pu6ozumsr (T.
Uek) u runotesa «mupa PHK» V. T
unoepra. DopmupoBanue MmeMOpaH 1
BO3HUKHOBEHUE MPOTOKJIETKH.
Jlemonctpaunu Iloptpersr: C. Muiep,
['. IOpn,

A. . Onapun, JIx. XonjaeiiH,

[". Mémnep.

Ta0muue! 1 cxembl: «Cxema onbita C.
Munnepa, I'. FOpu», «tamnbl
HEOPTaHUYECKON IBOITIOLIMI).

PackpbIBaTh copepkaHue TEPMUHOB U
MOHSATUI: T€0JOTUYECKask SBOJIOLIUS,
XUMUYECKasi SBOJIIOIMS, A0MOTCHHBIM
CUHTE3, IepBUYHAs aTMOc]epa,
KOallepBaTHBIE KaIljIu, puOO3UMBI,
MPOOHOHTHI.

XapakTepu30BaTh OCHOBHBIE ATAIIbI
XUMUYECKOU 3BOJIIOIUU.

Ha3zbiBaTh XMUMHUYECKU COCTAaB
nepBUYHOM aTMochepbl 3eMiu.
OuenuBats Bkian C. Muiepa,

I'. IOpu, T. Yeka, V. I unbepra B
(dhopMUpOBaHNE HAYYHBIX B3TJISI0B Ha
[TPOUCXOKICHHE JKU3HU Ha 3eMIIe.
OnuceIiBaTh yCIOBUS, HEOOXOUMBIEC IS
a0MOTEeHHOTO CHHTE3a OPraHUYECKUX
coeauHeHuu. [IpuBOUTH MpUMeEpHI
MOJIEKYJI, Y KOTOPBIX BO3HUKIIM MPOLIECCHI
F€HETUYECKOr0 KOMMUPOBAHUS U
(dbepMeHTaTUBHAS aKTUBHOCTD.
OO60CHOBBIBATH HEBO3MOKHOCTh
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BupTtyanbHas nabopaTopHas paborta
«MopnenupoBanue onsIToB Musuiepa-
FOpu 1o n3yueHunto abMOreHHOr0 CUHTE3a)
OpPTraHWYECKUX COCIMHEHUN B IIEPBUYHOU
aTMochepe»

MOBTOPHOTO BOSHHUKHOBEHUS KU3HH Ha
3emiie

4.3 Vcropus 3emin u Hcropust 3eMiu U METOJIbI €€ N3yUYEHUS.
METO/bI €€ U3YUECHUS ckomaemple OpraHn4ecKue ocTatku. I [PackpeIBaTh comepkKanue TEPMUHOB U
COXPOHOJIOTHS U €€ MCTO/IbI. [MOHSITUI: T€0XPOHOJIOTHS
OTHOCUTENbHASA U A0CONMIOTHAS (oTHOCHUTEIBHAS, a0COIIOTHAS),
rCOXPOHOJIOTHS. [ €OXPOHOIOTHYECKAsA | 0OKAMEHENIOCTH, METOBI TEOXPOHOJIOIHH,
[IKaJIa: 50HBI, 9pbI, ICPUOAbI, SITOXHU. rCOXPOHOJOTHYCCKas IIKaJia: 0HbI, IPbI,
JlemoncTpanuy TabauIbl 1 CXEMBI: [IEPUOBL, SITOXU. XapaKTepU30BaTh
«I"eoxpoHOIOrHYECKas KA1, METObI U3YYEHUSI NCTOPUU 3EMIIH.
OGopynoBaHue: KOJIEKIIUH [lepeuncsaTh pas3aessl
OKaMeHeHOCTeI?'I, ITOJC3HBIX UCKOIIACMBIX, reoxpoHonoquecxoﬁ HIKAJIbI. OHGHI/IBaTb
MYJISDKH OPraHM49CCKMX OCTATKOB 3HAUYCHHUE UCKOIIACMBIX OCTATKOB IS
OPraHU3MOB. M3y4YEeHUs] UCTOPUU PA3BUTHS )KU3HU HA
JlabopaTopHas pabora «3ydenue u 3emute.
ONMCAaHUE UCKOIIAEMBIX OCTAaTKOB OOBICHATH XapaKTep pacupeieIeHus
JPECBHUX OpPraHU3MOB» MCKOMAeMbIX OCTAaTKOB B 3€MHOM KOpE.
CpaBHUBATh METO/IbI a0COTIOTHON U
OTHOCHUTEJIbHON I€OXPOHOJIOIUHU
4.4 HavansHsle dTambl

OpPraHUYECKOMN
DBOJIFOLUA

HauvasibHble 3Tarsl OpraHnyecKkon
pBoJiroLnH. [TosBiIeHNE 1 dBOMTIOLINS
MEPBBIX KJIETOK. JBOJIIOLIHS
MeTabonn3ma. Bo3HUKHOBEHHE MEPBBIX

PackpbIBaTh coJiepKaHUE TEPMUHOB U
[MOHSATUN: «IIOCJICIHUN YHUBEPCAJIbHbBIN
oOLIMI NTPENOK», OAHOKIETOUHbBIE
OpraHu3Mbl, IPOKAPUOTHIL, DYKAPUOTHI,

procucteM. CoBpeMeHHbIE MUKPOOHBIE

CUMOHOIrEHES.
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OMOIUIEHKH KaK aHaJIOT MEPBBIX Ha 3emiie
coobmecTB. CTpPOMATOHTHI.
[IpokapHOThI U 3YKapUOTHI.
[IpoucxoxaeHne 3yKapuoT
(cumbuoreHes). BOJIIOLUOHHOE
MPOUCXO0XK]IEHUE BUPYCOB.
JlemoHCTpanuu

Tabnuib! 1 cxembl: «HadanbHble 3Tarbl
OpraHUYECKOU 3BOIFOUNY, «Cxema
00pa30BaHus 3yKapuOT MMyTEM
cumbuorenesa», « CTpoeHHE BUpyCay

XapakTepu3oBaTh HAYaJIbHBIEC ITaIbI
OpraHUYeCKOU 3BOJIOLIUU.

[IpuBOAUTH TPUMEPHI apOMOP(HO30B
MEePBBIX OJIHOKJIETOYHBIX OPraHU3MOB.
XapakTepu30BaTh OCHOBHBIE MOJIOKEHUS
1 0OKa3aTeIbCTBA TUIOTE3bI
CUMOMOreHes3a.

JloKa3bpIBaTh MOJIYaBTOHOMHOCTD
MUTOXOHAPUMN U TUTACTH]T, UX
[IPOUCXOKICHHUE OT MPOKAPUOTUYECKUX
KJIETOK.

JlenaTh BBIBOJIbI O 3HAUEHUU
BO3HMKHOBEHUS (DOTOCUHTE3A,
dbopMupoBaHUs sIpa I JaTbHEHIIIETo
Pa3BUTHUS )KU3HU Ha 3eMIJI€.
XapakTepu30BaTh rMMOTE3bI
MPOMCXOXK/ICHUSI BUPYCOB

4.5

DBOJIIOLUS 3YKAPHUOT

[IporcxXoXkIeHNE MHOTOKJIETOUHBIX
OpraHn3mMoB. BO3HMKHOBEHHE OCHOBHBIX
Py MHOTOKJIETOYHBIX OPraHU3MOB.
Jlemonctpaunu [loprper: U. U.
MeEeYHUKOB.

Ta0nuie! 1 cxembl: «HadaapHbIE dTAIIBI
OpraHUYEeCKOM IBOOIUNY, «CucTema
YKUBOM MTPUPOIBI»

PackpbIBaTh cofiepyKaHUE TEPMUHOB H
MOHSATUHN: TTPOKAPHOTHI, SYKAPUOTHI,
MHOTOKJICTOYHOCTD, CTIEITHaTU3aIIHS
KJIETOK, BUPYCHI.

XapakTepru30BaTh MPOUCXOKICHUE
MHOTOKJICTOYHBIX OPTaHHU3MOB.
CpaBHUBAaTh OCOOCHHOCTH
DYKAPUOTUUYECKHUX U TPOKAPUOTHIECKUX
OpTaHU3MOB.

HasbpiBaTh OCHOBHBIE apOMOP(O3bI
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DYKapUOT U OLICHUBATh UX 3HAYCHHUE IS
AJIBbHEUILIETO PA3BUTHS )KU3HU

4.6 |OcuoBHbIE >Tanb! PackpbIBaTh copepkaHue TEPMUHOB U
DBOJIIOIINU OCHOBHBIE ATaIbl ABOJIFOIIMN BBICIINX MOHATHIA: BOJOPOCIIH, PUHHOMUTEL, MXH,
PAacCTUTEIBLHOTO MUpPA pactenuii. OCHOBHBIE apOMOP(O3HI MaropOTHUKOOOPa3HbIE, CEMCHHBIC

pacreHuil. BeIXoa pacTeHui Ha cyury.  [TAIIOPOTHUKH, FOJIOCCMCHHBIC,
[TosiBIIeHHE CITOPOBBIX pACTEHUN U MMOKPBITOCEMEHHBIE, OECITOJI0C MMOKOJICHHUE
3aBoeBaHKe UMK cymn. CeMeHHbIE (cnopoduT), MOJI0BOE IIOKOIEHHUE
pacteHus. IIpoucxoxkaeHne [BETKOBBIX |((TAMETO(UT).
pacTeHuii. [lepednciasiTh OCHOBHBIE 3TAIlbI ABOIIOIUN
JleMOHCTpauK pactuTeabHoro Mmupa. Ha3zpiBaTh
Tabmuuer u cxembl: «ApoMOp(O3EI OCHOBHbIE apoMOpP(HO3bl pacTCHHH U
pacTeHuily, «PUHHOPUTHD, OILICHUBATHL UX 3BOJIIOIIMOHHOEC 3HAYCHHUE.
«OIHOKJIETOYHBIE BOJIOPOCIIN, CpaBHUBAaTh OCOOCHHOCTH CTPOEHUS
«MHOTOKJIETOYHBIE BOJOPOCNY, « MXH»,[PACTEHUHI Pa3HBIX OTIEIIOB
«lTamopoTHUKNY,
«I"onmocemMeHHbIe pacTeHus», «Oprabl
[IBETKOBBIX pacTeHui». O0opyaoBaHUE:
repOapun pacTCHUI pa3IUIHBIX OTIACIIOB.
[IpakTtrueckas pabora «3yyeHnue
0COOEHHOCTEH CTPOCHMS paCTEHUI
Pa3HBIX OTICJIOBY

4.7 |OcHoBHBIE HTAMIBI

HBOJTIOLIMH YKUBOTHOI'O
MHUpa

OCHOBHBIE 3TaITbI BOJIOINH KUBOTHOTO
Mupa. OCHOBHBIE apOMOPGh 036l
PKUBOTHBIX. BeHickas dayHa.
KemOpuiickuii B3pbIB - MOSBJICHNE

COBPCMCHHBIX THUIIOB.

PackpbIBaTh coJiepKaHUE TEPMUHOB U
[MOHSTUI: IPOCTENIINE, INIACTUHYATHIE,
KUIIECYHOIIOJOCTHBIE, INIOCKUE YEPBH,
YJICHUCTOHOTHE, PHIObI, 36 MHOBOHBIE,
[TPECMBIKAIOIINECS, NTUILBI,
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ITepBbIie XOp/10BbIC )KUBOTHBIC. JKU3HB B
BOJIC. DBOJIIOIUS IT03BOHOYHBIX.
[Ipoucxoxaenrue ampuOUil U penTUIIHHA.
[TpoucxoxieHre MICKOMUTAIOIIUX U
nrul. [I[puHImn Kiro4eBoro
apomopdo3a. OcBoeHue
0eC03BOHOYHBIMU U TTO3BOHOUYHBIMU
YKUBOTHBIMHU CYIIIH.

JleMoHCTpauuu

Tabmuiel v cxembl: «Cxema pa3BUTHS
YKUBOTHOTO MHUPa», «KApoMop(o3bl
JKUBOTHBIX», «IIpocTreimney,
«KumieunomnoaocTHeiey, «llmockue
yepBu», «UneHucronoruey, « POy,
«3EeMHOBOJIHEICY,
«ITpecmbikaromuecs», «lITuusn,
«MIIeKOTUTAIOLIHEY.

O6opynoBaHue: KOJUICKIIUU
HACEKOMBIX; BJIIAKHBIC MpEMapaThl
YKUBOTHBIX; PAKOBHUHBI MOJIJTFOCKOB;

KOJUIEKIIMH UTJIOKOXKHUX; CKEJIEThI
MMO3BOHOYHBIX )KMBOTHBIX; Uy4eJia MTHI]
Y 3BEPEU.

[IpakTuueckas pabora

«M3ydenne 0cCOOEHHOCTEN CTPOCHUS
MO3BOHOYHBIX JKUBOTHBIX)

MIIEKOITUTAIOIIUE, FKTOJIEpPMA,
SHTOZIEPMA, ME30JIepPMa, IBYCTOPOHHSIS
CUMMETPHSL, TETNIOKPOBHOCTb.
[lepeuncnsiTh OCHOBHBIE ATAIIbI
HBOJIIOLIMU KUBOTHOTO MHpA.

Ha3zbiBaTh OCHOBHBIE MTpeaianTalum,
CIIOCOOCTBOBABIIINE BBIXOTY )KUBOTHBIX
Ha cymry.

OrneHnBaTh 3HAYCHUE PA3BUTHS HEPBHOI
CUCTEMBI JIJIs1 TPUCTIOCOOJICHUS
KUBOTHBIX K YCIIOBUSIM OKpY>KaroIlen
Cpenpbl.

OOBACHATH MPUUMHBI FBOJIIOLIMOHHOTO
paciBeTa HaCEKOMBIX, KOCTHBIX PbIO,
NTHII, MJICKOTIUTAIOIIIUX
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4.8

Pa3Butue XU3HU
Ha 3emiie

Pa3BuTHe )XU3HU HA 3eMJIE 110 3paM U
MEpUOJaM: apXxeu, MPOTEPO30H,
TaJIC030M, Me3030i1, kKaltHO30M. O01Ias
XapaKTEPUCTHUKA KJIMMaTa 1
reosiorndeckux npoiecco. [losiBnenne
Y PACLBET XapaKTEPHBIX OPTaHU3MOB.
YriieoOpa3zoBaHue: €ro ycloBUs U
BJIMSIHUE HA Ta30BbI COCTaB
aTMoc(hephl.

MaccoBbI€ BBIMUPAHUS -

HKOJIOTUYECKHE KPU3HUCHI IIPOIILIOTO.
[TpUYHMHBI ¥ CICACTBUS MacCCOBBIX
BbIMUpaHUl. COBpEMEHHBIN
HKOJIOTUYECKUM KPU3HC, €T
ocobennoctu. [Ipobiema coxpaHneHwus
O6nopazHoobpasus Ha 3emIie.

JleMmoHCTpanuu
Ta0muuel 1 cxeMbl: «Pa3BuTHe )KU3HU

B apxeickoi 3pey», «Pa3Butue )Xu3Hu
B IIPOTEPO30MCKOM 3pe», «Pa3zButue

PKH3HU B TTAJICO30MCKOM 3pey,
«Pa3BUTHE )KM3HU B ME3030KMCKOU pEM,
«Pa3BUTHE KU3HU B KATHO30MCKOM
Bpe»

PackpbIBaTh COJIep>KaHUE TEPMUHOB U
MMOHATHI: apXei, apxebaKkTepuu,
[IMaHOOAKTEPHUH, IPOTEPO3OH,
Majgeo030, KeMOpHil, OPJIOBUK, CHITYD,
1IeBOH, KapOoH, niepmb, [lanres, Teruc,
TPUIOOHUTHI, PUHUO(DHUTEI,
PAKOCKOPIHOHBI, TTAHIIUPHBIC PHIOHI,
KOTHJIO3aBPbl, M€3030M, I OHIBaHa,
JlaBpasusi, Tpuac, ropa, MeJl, XBOMHBIE,
TMHKTOBBIC, CATOBHUKOBBIE,

OCJIEMHHUTBI, aAMMOHHUTHI, JUHO3aBPHI,
apXEONTEPUKC, TOKPHITOCEMEHHEIE,
KalHO30M, NajJeoreH, HEOT'eH,
aHTPONOI€H, MACCOBOE BEIMHUPAHUE.
XapakTepu30BaTh Pa3BUTHE KU3HU
Ha 3eMJIe IO 3paM U MEPHUOJIaM.

YcTraHaBIUBaTh 3aBUCUMOCTh MCKOY
['COJIOTHYCCKHUMU IIpOoHCCCaMu,

M3MCHCHUSIMU KJIMMATa U IPOLeCCaMu
B JKMBOU IPUPO/IE.

OOBSICHATH TPUYUHBI pACIIBETA
CUCTEMATHYECKUX IPYIIT OPraHu3MOB
B Pa3JIMYHBIC 3PbI U NIEPUOIBL.
AHaIN3UPOBATH IPUYUHBI U CIEICTBUS
MACCOBBIX BBIMUPAHUM.

HaspiBaTh OCHOBHBIE apOMOP(O3bI
PACTEHUH U JKUBOTHBIX.
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[IpuBOIUTH MPUMEPHI TIEPEXOTHBIX POPM
OpPTaHHU3MOB.

AHaITM3UPOBATH MMYTH PEIICHUS MPOOIISMBI
coxpaHeHus1 OMopa3sHo0Opasus Ha 3emIie

4.9

CoBpemeHHass cUCTEMA
OpTraHUYECKOTO MUPA

CoBpeMeHHas cucTeMa OpraHnYecKoro
mMupa. [IpuHimne! kinaccudukaum
opranu3MoB. OCHOBHbIE

CUCTCMATHYCCKHUC I'PYIIIIBI OPIraHU3MOB.

JlemoHCTpanuu
Tabmuibl u cxembl: «CoBpeMeHHas
CUCTEMA OPraHUYECKOT0 MUPay

PackpbIBaTh conep:kaHue TEPMUHOB U
MOHSATUMN: OAKTEPUH, APXEH, BHICIIINE
pacTeHus, 3eJIEHBIE BOIOPOCIIN, OArpsIHKHY,
Oypble BOJIOPOCIIH, MOXOBHU/IHBIE,
MMariOpOTHUKOBUIHBIE, XBOLIEBHUIHbIE,
[JIAyHOBUHBIE, TOJIOCEMEHHBIE,
MOKPHITOCEMEHHBIE, TPOTUCTHI,
KHUILIEYHOTIOJIOCTHBIE, TUIOCKUE YEPBH,
KpYyTIJIble YE€pPBU, KOJIbUaThIE YEPBH,
YICHHUCTOHOTHE, MOJUTIOCKH, UTJIOKOXKHE,
XOPJIOBbIE, TPUOBI, JIMIIIAWHUKHA, BUPYCHI.
XapakTepu30BaTh COBPEMEHHYIO CUCTEMY
OpraHUYECKOTr0 MUpPA; Ha3bIBATh
OCHOBHBIE CUCTEMATUYECKHUE TPYTIIbI

OpTaHU3MOB.

OOBIICHATH TPUHITUIIBI KJIaCCUPUKAITAN
OpTaHU3MOB.

[lepeuncriaTh ~ OCHOBHBIE  TIPHU3HAKH
MPOKApHOT,  PACTCHHUH, KUBOTHBIX,

rprOOB, KPaCHBIX U OYypHIX BOJOPOCTIEH.
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[IprBOINTH MPUMEPHI TPEACTABUTEIIEH
OCHOBHBIX CUCTEMATUYECKUX TPYIII
OpTraHU3MOB

Toro yacoB 1mmo teme

15

5 [Tema «IIpoucxoxeHue YeJIOBeKa - aHTPOIIOTEHER)
.1 AHTpOIIOJIOTHUSA - HAYKA O 1 Pa3nensl 1 3a1a4 aHTPOIIOJIOTHH.
YEeIIOBEKE MeToabl aHTPOIIOJIOTHH. PackpbIBaTh cofiepkaHue TEPMUHOB U
JleMoHCTpauuu MOHSATUI: aHTPOIOJOTHs, MOpdoJIoTHS,
Tabnuibl U cxembl: «MeToIbI AHTPOMOTEeHE3, AaHTPOIIOMETPHS,
AHTPOMOJIOTHUIY. PEKOHCTPYKIUS, apXEOJIOTHS,
OO0opynoBaHue: MyJISIKA OKaMEHEJIOCTEN,pTHOrpadus.
MPEAMETOB MATEPUAIIBHOU KYJIBTYPBI HaspiBaTh paszieinsl U 3a/1a4u
NPEKOB YeIoBeKa; (hoTorpapuu HaX0JOKaHTPOIIOIOTHH.
MCKOTIAEMBIX OCTATKOB YEIOBEKA XapakTepu30BaTh METOIbI AHTPOIIOJIOTUH
W CPaBHUBATH UX MEXTY COOOM.
Br11eATh BOIPOCHI HBOIIOLMY YEJIOBEKA,
MCCIIEyEMBbIE TIPU TIOMOIIN PA3JIMYHBIX
METOJ0B
5.2 |Pasgurhe 1 PackpbIBaTh coJiepKaHUE TEPMUHOB U
MPEICTABICHUI O CraHoBiieHUE TIPEACTABICHUN O [MOHSITUI: AHTPOIIOT€HHAsA TEOPUS,
[IPOUCXOXKACHUU MPOUCXOKICHUH YelloBeKa. Penurnosusierpynoas teopust, Horo §aplens.
YCI0BEKA B033peHUs. COBpEMEHHBIE HAYUHbBIE OuenuBath Bkaag Y. JlapBuHa B pa3BUTHE

TEOPHUH.
Jlemonctpauuu [loprper: Y. JlapBuH.
Ta0muuel 1 cxeMbl: « MeTOIbI

[IPEACTABICHUN O MPOUCXOKICHUH
YEJI0BEKA. APTyMEHTUPOBAHHO
KPUTUKOBATH PEJINTUO3HbBIE

AHTPOIIOJIOT U .

MpEICTABJICHUS
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ObopynoBaHue: MyJISIKH OKAMEHENOCTEH,
peIMETOB MaTepPUaIbHOMN KYJIbTYpHhI
MPEIKOB YEIOBEKA; PEIPOAYKIIUH
(boTorpadun) kapTuH
MU(DOIOTUYECKUMU U OMOJIEHCKUMU
CIOKETaMHU MTPOUCXOXKJICHUS YEIIOBEKa

0 MPOUCXO0XKJICHUU YEJIOBEKA C MO3UIUU
€CTECTBEHHBIX HaYK.

XapakTepu3oBaTh HAyYHbIE TEOPUU
MPOUCXOKJICHUS YEJIOBEKA

5.3

MecTo 4eI0BEKA B
CHUCTEME
OpraHUYeCcKOTO MHUpa

CX0ACTBO YENOBEKA C ) KUBOTHBIMM.
CucTeMaTH4ecKoe MOJIOKEHUE YETOBEKA.
CBuaeTenbcTBa CXOJCTBA YEIIOBEKA C
PKUBOTHBIMHU:
CPaBHUTEIBHO-MOP(POIOTHUUECKHE,
PMOpHOIOTHYeCKUE, (PU3HOIIOTO -
OMOXUMUYECKHE, TIOBSICHYCCKHUE.
OTauyus YeaoBeKa OT KUBOTHBIX.
[IpsiMOX0KI€HUE U KOMILIEKC CBSI3aHHBIX
C HUM IPU3HAKOB. Pa3BuTHE roIoBHOTO
MO3Ta U BTOPOM CUTHAJIIBHOM CUCTEMBI.
J/lemoHCTpaunu

Ta0muuel 1 cxeMbl: «[ 0JIOBHOW MO3T
qyesioBeKay, «YeroBekooOpasHbIe
00e3bsiHBIY, «CKelleT YeJIOBEeKa U CKEJIET
[ITUMITaH3e», «PyTMMEHTHI U aTaBU3MBD.
OO6opynoBaHue: CKENET YEIOBEKa;
MOJIeJIb Yeperna YeJI0oBeKa 1 yeperna

PackpbIBaTh cofiepKaHue TEPMUHOB U
MOHSATUIN: PYJUMEHTHI Y YeJIOBEKa,
aTaBU3MbI Y UEJIOBEKA, MIPSIMOXO0KICHHE,
BTOpasi CUTHAJIbHASI CUCTEMA.
Onpenenarb CHCTEMAaTHIECKOE
MOJIOKEHHUE YEJIOBEKA B OPTaHMIECKOM
MUpE.

BBISABIIATH 4epPTHI CXOJICTBA U PA3TUIHS
YEIIOBEKA M JKUBOTHBIX. XapaKTepHU30BaTh
CBUJIETEIHCTBA CXOJICTBA YEIIOBEKA H
PKUBOTHBIX
(cpaBHUTENBHO-MOP(OTOTUYECKHE,
PMOpHOIOTHYECKHE, (PU3UOIIOTO-
OMOXUMHYECKHE, TIOBEICHUYCCKHUE).
[IpuBOANTH MPUMEPHI ATABU3MOB U
PYJIIMMEHTOB y YeJIOBEKA.

OnuceIBaTh MPU3HAKK YETIOBEKA,
c(hOpPMHPOBABIIIHECS B CBS3H C JPEBECHBIM

00pa3oM KHU3HU MPEAKOB
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[TUMIIAH3€; MOJICTh KUCTH YEJIOBEKA U
KHCTH IITUMITaH3€.

JlaGoparopHas paboTa

«M3yueHne ocoOeHHOCTEH CTPOCHMSI
CKeJIeTa YeJIOBEKa, CBA3aHHBIX C
TPSIMOXOXKICHHEM)

U MIPSIMOXO0KICHUEM.
BbISBISTH MPUYUHBI OCOOCHHOCTEN
CTPOCHMS YEpEIa YEIOBEKA IO CPABHEHUIO
C 4eNIOBEKOOOpa3HBIMU 00E3bSHAMH.
CpaBHHBaTh OPYIUHHYIO JEATEIBHOCTD
4eJIOBEKA U )KMBOTHBIX.

CpaBHUBAaTH OCOOEHHOCTH BBICIIIEH
HEPBHOU JIEATEIILHOCTHU YEJIOBEKA U
PKUBOTHBIX

5.4 JIBIDKYIITE CUITBI J[Brokytye cuiibl ((hakTophl) PackpbIBaTh coziepkaHue TEPMUHOB U
(dbakTophI) aHTPOIOreHe3a: OMOJIOTHYECKHUE, [MOHSITUI: HACIEACTBEHHAS] U3MEHYNUBOCTb,
AQHTPOIIOTECHE3a conpasbHble. COOTHOLIEHUE €CTECTBEHHBIN 0TOOp, OpyAuitHAsS

OMOJIOTUYECKUX U COLMAIIBHBIX (PAKTOPOB[IEITEIbHOCTD, TPYNIIOBOE
B aHTponoreHese. JleMoHcrpauu COTPYJHUYECTBO, OOILIEHUE, PEYb.
Tabnuibl U cxeMbl: «JIBrKyIue cuibl | XapakTepu30BaTh ABUKYIINE CUIIBI
AHTPOIMOTECHE3a. AHTPOIIOTEeHE3a: OMOJOTUYECKUE U
O0opynoBaHue: MyJIsKU PEIMETOB COIMAJIbHBIC
MaTepUaIbHOU KYJbTYPhI MPEIKOB
YEeI0BEKA

9.5

OCHOBHBIE CTaIUU
QHTPOTIOTeHE3a

OCHOBHBIE CTAJIMN AHTPOIIOTCHE3A.
Pannue yenoBexooOpa3HbIe 00E3bsHBI
(IPOKOHCYJIbI) M pAaHHUE TTOHTUBI -
oO1ue IpeIKh 4eT0BEKO0Opa3HBIX
00€3bsH U JIt0/iei. ABCTPAONUTEKH -

IBYHOTHE MIPEJKU JIFOACH. HeloBek

PackpbIBaTh coJiepKaHUE TEPMUHOB U
MMOHSITUI: aBCTPAIIONUTEK, UenoBek
yMeJIblid, YenoBek MpsAaMOXO TSI,
UenoBek reiaensoeprekuii, Yemonek
HEaHAEPTATbCKUM, KPOMaHbOHEI,

JICHHCOBCKHUM YeJoBeK, UeaoBek
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YMEJIbI{, MIEPBbIE U3TOTOBJICHUS OPYIUIA
Tpyaa. YemoBek npAaMOXOASAIINT 1
MIEPBBIN BBIXOJ JIFOJICH 3a MPEIeIIbl
Adpuxu. YenoBek reiaear0eprekui -
001IMi MpeIoK HeaHAEPTAIbCKOTO
YEJIOBEKA U YEJIOBEKA PA3yMHOTO.
UenoBek HEAHAEPTATBCKUN KaK BU]I
JIFOJICH XO0JIOJHOTrO Kiaumarta. UeaoBek
pa3yMHBI COBPEMEHHOTO THIIA,
JICHMCOBCKHM Y€JI0OBEK, OCBOCHHE
KOHTHHEHTOB 3a npeenaMu AQpukH.
IIaneoreneTrka v mMajaeoOreHOMHMKA.
JleMoHCTpauuu

[loptpetsr: JI. JIuku, 4. . Porunckui,
M. M. T" epacumos.

TabyHIbl B CXEMBIL: « DBOJIIOIMOHHOE
JIPEBO YEIIOBEKA», « ABCTPAIIONIUTEK,
«YenoBek ymenblity, «HenoBek
NPAMOXOIAIININY, «J[eHnCOBCKUI
4yenoBek», «Heanaepranbuby,
«KpomanboH1b, «IIpenkn yenoBekay.
O6opynoBaHue: MOACIH TOPCa MPEIKOB
YeJI0BEeKa; MYJISKU IPEIMETOB
MaTepUaIbHON KYJbTYPhI PEIKOB
YyeJI0BeKa

pa3yMHbII COBPEMEHHOIO THIIA,
NaJeOreHETUKA.

XapakTepu3oBaTh OCHOBHBIE CTaUU
AHTPONOTEHE3A.

BBIsSBISATE IPOrpECCUBHBIE YEPTHI,
MOSIBUBIIIMECS Y MPEIKOB YEJIOBEKA HA
PAa3HBIX CTAIUSIX aHTPOIOTEHE3A.
[IpuBOANTE MpUMEPHI TPEACTABUTEIICH
OCHOBHBIX CTaJui aHTPONOTeHE3A!
ONKMCHIBATh UX AHTPONIOMETPUUECKUE
JaHHBIE, 00pa3 JKU3HU U OPYIUs TPY/Ia.
CpaBHUBATH NPEICTABUTENIECH OCHOBHBIX
CTaJINi aHTPOIIOTEHE3a
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5.6

IBOIIOLIUA
COBPEMEHHOTO
yeJI0OBEKA

DBOJIIOLHS COBPEMEHHOI'O YEJIOBEKA.
EcTecTBEHHBII 0OTOOP B MOIMYJIALMIX
yesioBeka. MyTallMOHHBIN MPOIIECcC U
nonumopdusm. [omynsiiimoHHbIE BOJIHBI,
npeiid renoB, Murpanus u «3pdext
OCHOBATEJISI» B MOIYJISAIUAX
COBPEMEHHOT0 YeloBeKa. JleMoHcTpanuu
TaOmuipl U cXeMbl: «DTallbl BOJIOIUH
JEeITOBEKaY

PackpbIBaTh COAECpKaHUE TEPMUHOB H
MMOHATHI: MyTallMOHHBIN IIPOLIECC,
MOJIUMOP(U3M, MOMYJISIIIIOHHBIE BOJIHBI,
npeiid renoB, Murpanus, «3hdexr
OCHOBATENS». XapaKTepHU30BaTh POJIb
€CTECTBEHHOT0 0TOOPA B MOIMYJISIUAX
COBPEMEHHOTO YEJIOBEKA.

OueHuBaTh posib MyTallMOHHOTO
rpoI1iecca, MonyJISIIIMOHHBIX BOJIH, Apeiida
reHOB, MUTpaluu, «3(PexTa OCHOBATEISD)
B SBOJIIOLIMU MOMYJISIUUNA COBPEMEHHOTO
YEJI0BEKA.

[IpuBOANTH pUMEPHI PAKTOPOB,
CIIOCOOHBIX BBI3BATh MOIYJISIIIUOHHBIE
BOJIHBI B 3BOJIIOLIUHA COBPEMEHHOTO
4yeJI0BEKa

5.7

UenoBedyeckue pacsl.
MeXAUMCIUILTMHAPHBIE
METO/Ibl AHTPOMOJIOTUN

YenoBeueckue pacel. [lonsiTue o pace.
bosbiine packl: eBporieouaHas
(eBpasuiickasi), aBCTpaIO-HErpOUIHAS
(3KBaTOpHUAIIbHAS ), MOHTOJIOUIHAS
(a3uarcko-aMmepukaHckas). Bpems u mytu
pacCeJIeHHs YeJI0BEKA I10 TUIAHETE.
EnuHcTBO yenoBeueckux pac. Hayunas
HECOCTOATEIBHOCTh PACH3Ma.
[Tprcroco0aeHHOCTh YeIoBeKa K pa3HbIM

YCIIOBUSIM OKPY’KAIOILIEN

PackpbIBaTh coziep>kaHue TEPMUHOB U
MOHSATUI: paca, pacoreHes3, pacusm,
COLMAJIbHBIN JapBUHU3M.
XapakTepru30BaTh MPU3HAKU OOJBIITUX pac
YeJI0BEKA: €BPONEOUIHON (€Bpa3UNCKOil),
aBCTPAJIO-HETPOUTHOM (IKBATOPUAIIBHOM ),
MOHTOJIOUHON
(a3uaTcKO-aMEepUKaHCKOM).

BbISIBISTE MPUYMHBI BO3SHUKHOBEHUS

JCJIIOBCUYCCKHUX pac.
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cpenbl. Bausiaue reorpaduueckoil cpeasl
U 1peiida reHoB Ha MOP(OJIOTHIO U
(bU3HONOTHIO YeTIOBEKa.
MexIMCUUIUIMHAPHBIE METOIBI B
buznyeckoi (0MOIOTHUECKOM )
AHTPOMOJIOTHH. DBOJIIOLIMOHHAS
AHTPOIIOJIOTHS U TAJIEOAHTPOITIOJIOT S
YEJIOBEUECKHUX MOMYJIISALNN.
broconuanbHbIe UCCIEA0BAHMS TPUPOIBI
yenoBeka. MccnenoBanne KO3BOIOMUN
OMOJIOTMYECKOT0 U COLIMAIBHOIO B
yenoBeke. [[eMoncTpannu

TaOmuie! 1 cxeMbl: «Pacel yenoBekay.
[IpakTrueckas pabora

«3ydeHne d3KOIOTUYECKUX adarTaluil
YeJIOBEKa

[IpuBOANTH MPUMEPHI ATAIITUBHBIX
[IPU3HAKOB Yy ITPEACTABUTENEN
4eJI0BEYECKUX pac.

[ [pyBOIUTE CBUAETEILCTBA €INHCTBA
[IPOUCXOXKICHUS YEIOBEYECKHUX Pac.
ConocTaBJIsTh aJallTUBHBIE TUIIBI JIIOJEH C
pacoBBIMM NpU3HAKaMHU. JloKa3bIBaTh
HAy4HYIO HECOCTOSITEIIBHOCTh PaCU3Ma

Toro yacoB 1o TeMe 10
6 y y
Tema «Koyorus - HayKa 0 B3aMMOOTHOIIEHHSIX OPTaHU3MOB U HaIOPTaHU3MEHHBIX CUCTEM C OKPYXKAIOIIEH Cpenoii»
6.1 1

3apoXKI€HUE U Pa3BUTHE
DKOJIOTUHA

3apokeHIe U pa3BUTHE IKOJIOTUU B
Tpynax A. l'ymGonbara, K.®. Pynse, H.A.
CesepiioBa, . I'ekkens,

A. Tencnu, B.H. Cykauépa. Paznensl u
3aa4un SKOJIOTHH. CBsI3b IKOJIOTUH C

IPYTUMU HAyKaMHU.

PackpeIBaTh conep:kaHue TEPMUHOB U
[TOHSATHN: IKOJIOTHs, ayTIKOJIOTHS,
CHUHIKOJIOT S, DKOJIOTUSI COOOILECTB U
DKOCHUCTEM, KOJIOTUS BUIOB U
[TOITYJISALIUH.

XapaKTepI/ISOBaTB OCHOBHBIC OTallbl
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JleMoHCTpannu

[Toptpetsr: A. 'ymGomnsar,

K. ®@. Pynwe, H. A. CeBeplios,

O. I'ekkensb, A. Tencin, B. H. Cykaués.
Tabmuuel 1 cxeMbl: «Pa3nensl SKOJI0THN

3ApOXKICHUS U PA3BUTHS IKOJIOTHH KaK
HaYKU.

[IpuBOAUTH MPUMEPHI OOBEKTOB U3YUCHUS
HKOJIOTHUH.

Ha3biBaTh OCHOBHBIE 33]]a4M, CTOSIIINE
nepea y4EHbIMU-IKOJIOTaMHU.

Y cTaHaBIMBATH B3AMMOCBSA3b SKOJIOTHH C
PYTMMH HayKaMU

6.2

MeToIbI DKOJIOTHH.
3HaUYCHUEC
DKOJOTHYECKUX 3HAHUU
TJIST UeJIOBEKa

Metonsl 3konoruu. [loneseie
HaOII0ICHUS. DKCIIEPUMEHTHI B
PKOJIOTUH: TIPUPOJIHBIE U JTaOOpaTOPHBIE.
MoenupoBaHue B 9KOJOTHH.
MOHHUTOPHUHT OKPY>KAIOIIEH CPEJIbL:
JTOKaJIbHBIN, PETHOHAJIBHBINA U
r100aabHbINA. 3HAaUEHUE IKOJIOTUUECKUX
3HAHUM JJISI 4YEJIOBEKA. DKOJIOTHYECKOE
MHPOBO33PEHNE KaK OCHOBA CBA3EU
YEJI0BEUECTBA C MPUPOJION.
DopMUPOBAHUE IKOJIOTUUECKON
KYJIBTYPBI U OKOJIOTUYECKOU
rPAaMOTHOCTH HACEJICHUS.
JlemoHcTpanuu TabauIbl ¥ CXEMBI:
«Metoapl skosorumy», «Cxema

MOHUTOPUHIA OKPYXKAIOLIEN Cpelib».

PackpbIBaTh COJIep>KaHUE TEPMUHOB U
[MOHSATHUH: MOJIEBBIEC HAOIIOAECHNS,
MOHHUTOPHUHT OKPY>KaloIIeH Cpeibl,
MOJICTUPOBAHUE, YIKCTICPUMEHT,
MMPOTHO3UPOBAHUE.

XapakTepu30BaTh METOIbI YKOJIOTHUHU.
[IpuBOIUTH PUMEPHI TTOJIEBBIX
HaOIIOIEHNI B DKOJIOTHH.

BbISIBISITE 0COOEHHOCTH MOHUTOPHUHTA
OKpYXarolen cpelibl Kak MeTo/1a
PKOJOTMYECKUX MCCJICIOBAHUM.
OO6OCHOBBIBATh 3HAYEHHUE SKCIIEPUMCHTOB
B DKOJIOTHYECKHX HMCCIIEOBAHUIX.
CpaBHUBaThH J1aOOpaTOPHBIC U MPUPOTHBIC
PKCIIEPUMEHTHI KaK METOIbI
DKOJIOTHYECKHUX MCCIIEIOBAHUN.

OueHnBaTh 3HAYEHUE MTPOTHO3ZUPOBAHUS
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JlaGoparopHas paboTa
«3ydeHne METOI0B 3KOJIOTHUECKIX
MCCIIEIOBAHUIN

KaK METOJIa DKOJOTHYECKUX
NCCIIeI0OBaHMM.

OO0O0CHOBEIBAaTh HEOOXOIUMOCTE
DKOJIOTMYECKUX 3HAHUU JUIA
COBPEMEHHOI0 YeJIOBEKa

Toro yacos mmo teme 3

7

Tema «ODFaHI/ISMBI H Cpcaa 0OUTaHUSI

7.1

JKOJIOTUYECKUE 1
bakTopsl

OkoJioruueckue GakTopbl U
3aKOHOMEPHOCTH UX JCHCTBUS.

Krnaccudukanuys 3KoJI0ruyecKux
(hakTOpOB: aOMOTHYECKUE,
OonoTuyeckue, antpornoreHHsie. O6mMe
3aKOHOMEPHOCTH JIEUCTBUS
pKojorudeckux ¢pakropos. [IpaBuso
muaumymMa (K. llnpenrens,

10. JIn6ux). TonepaHTHOCTD.
DOBpUOMOHTHBIC U CTCHOOMOHTHBIC
OpraHU3MBI.

JleMoHCcTpanuu
TaOmuIBI B CXEMBI: « DKOJIOTHYCCKHUE

(hakTopBD».
O6opynoBanue: repbapuu u

KOJIJICKIIHMHN paCTeHI/Iﬁ H ) KUBOTHBIX,
HpI/ICHOCO6J'IeHHBIX K BJIMAHUIO
Pa3JIMYHBIX 9KOJIOTHYCCKUX

(dhaxTopoB

PackpbIBaTh coJiepKaHUE TEPMUHOB U
MOHSTUHN: PKOJOTHYECKUH (hakTop,

OMOJIOTHYCCKUM ONITUMYM,
OTPAaHUYUBAIOIIHNI (JTMMUTHPYIOIITHH )
dakTtop.

KiraccudunupoBaTh S9KOJIOTHUECKUE
(haKTOPHI 110 PA3HBIM OCHOBAHHSIM.
XapakTepu3oBaTh 00IIHE

3aKOHOMEPHOCTHU JCHCTBUS
HKOJIOTUYECKUX (PaKTOPOB.
OO0OCHOBBIBATH JICHCTBUE 3aKOHA
ONTHMYyMa 1 3aKOHA OTPaHUYHBAIOIIECTO
dakTopa.

[IpuBOAUTE IPUMEPHIL:
WJUTIOCTPUPYIOLIUE IEUCTBUE TTPaBUIIa
MHUHHMYMa, OTPaHUYHBAIOIICTO
(hakTopa, SBpHOMOHTHBIX U
CTEHOOMOHTHBIX OPraHH3MOB

127




1.2

AOHOTHYECKHE
dakTopbl. CBeT Kak
PKOJOTMYECKUU
dakTop

AOuoTtnueckue ¢pakropsl. CBET Kak
pKoJiorTnueckuid pakrop. JlecTBue
Pa3HBIX YYaCTKOB COJIHEYHOI'O CIIEKTpa
Ha OPraHU3MBbl. DKOJIOTUYECKUE
IPYIIIbI PACTEHUHA U )KUBOTHBIX

10 OTHOIICHHIO K CBCTY. CurnanpHas

poJib cBeTa. POTONEPUOU3M.
JleMoHCTpauuu

Ta0muipel 1 cxembl: «CBETOBOM

CIICKTP», «DKOJIOTHUYECKHE T'PYIIIIBI

PKUBOTHBIX 110 OTHOIIEHUIO K CBETYY.
O6opynoBanue: repdbapuu

CBETOJIIOOMBBIX, TEHEIIOOUBEIX U

TEHEBLIHOCJIMBBIX PACTCHMIA;
CBETOJIIOOMBEIC, TCHETIOOUBEBIC 1
TEHEBBLIHOC/IMBbIE KOMHATHBIE
pacTeHus.

JIabopaTopHas pabota
«BbIsiBIEHHE TIPUCTIOCOOICHU

OpraHu3MOB K BJIMSHHIO CBCTa»

PackpbIBaTh cofiep’KaHue TEPMUHOB U
MOHSTUH: CBET, (HOTONEPUOAU3M.
XapakTepu3oBaTh JIEUCTBHE CBETa KaK
PKOJIOTUYECKOTO (haKTopa.
CpaBHUBaTh ICUCTBHUE pPa3HBIX

Y4aCTKOB COJIHCYHOI'O CIICKTpPa

Ha OpraHu3MEl.
BEIABIATE 0COOCHHOCTH CTPOCHUA U

KHU3HCACATCIBHOCTH paCTeHI/Iﬁ Pa3HbIX

OKOJOI'MYCCKHUX I'PYIIII II0 OTHOILICHHUIO

K CBETY (CBETOJIOOMBEIC, TCHEIIOOUBEIC,
TCHEBBIHOCIIMBBIC).

[IpuBOAUTH MPUMEPHI PACTEHUHN PA3HBIX

HKOJIOTHYECKHUX T'PYIIH ITO0 OTHOIIIEHUIO

K CBETY.

BuISBIISITE OCOOCHHOCTH CTPOCHUS U
PKA3HEIEATCIBHOCTH YKUBOTHBIX Pa3HBIX
HKOJIOTHYECKHUX I'PYIIH ITO0 OTHOIIIEHUIO

K CBETY (JIHEBHBIC, CyMEPCUHBIC,
HOYHEIC).

[[puBOANTE MPUMEPHI )KUBOTHBIX Pa3HBIX
PKOJIOTHYCCKUX TPYIII 110 OTHOIIECHUIO K
CBETY.

OO0OCHOBBIBATh 3HAUCHUE
dhoTonepruoan3Ma B )KM3HH OPTraHU3MOB U
TSl IPAKTHKHU CEITbCKOTO X03SMCTBA
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7.3

AOHOTHYECKHE
bakTopHI.
Temmeparypa kKak
PKOJOTMYECKUU

dakTop

TemrepaTtypa Kak 5KOJIOTUYECKUN
daxTop. [elicTBue TemIiepaTypsl
Ha opranu3msbl. [[oMKUIO0TEpMHBIE U
rOMOMOTEPMHBIE OPTaHU3MBI.
OBPUTEPMHBIE U CTEHOTEPMHBIE

OPTaHU3MBEI.
JleMOoHCcTpanuu

Tabmuiel 1 cxembl: « TermIoKpOBHbBIC
PKHBOTHBICY», «XOJIOJJHOKPOBHEIC
YKHBOTHBICY.

OO6opynoBaHue: repoapuu u
KOJIJICKITUH TEIIJIOIFOOMBBIX,

3UMOCTOUKHX, MOPO30YCTOUYHUBBIX
PaCTEHUI; Yyyesia IITUIL U 3BEPEH.

JlabopaTopHas paboTa
«BbIsIBICHHE TIPUCTIOCOOICHU

OPTraHU3MOB K BIIASIHUIO TEMIIEPATYPBI»

PackpbIBaTh cofiepKaHue TEPMUHOB U
MOHSITUHN: TeMIlepaTypa,
MONKUIIOTEPMHBIE (XOJIOJHOKPOBHBIE),
rOMOMOTEpMHBIE (TETUIOKPOBHBIE)
OpraHu3Mbl, aHaOMO3, IBPUTEPMHBIEC

OPTraHU3Mbl, CTCHOTEPMHBIE OPTaHU3MBI,
TEPMOPETYIISALUSL.

XapakTepu30oBaTh ICUCTBUE
TEMIIEPATYPbl HA OPTaHU3MBI.
BbISIBISATE 0COOEHHOCTH CTPOCHUS U

YKU3HEACATETbHOCTH MOMKIUIOTEPMHBIX
(XOJOTHOKPOBHBIX ) 1 TOMOMOTEPMHBIX

(TETIOKPOBHBIX ) KUBOTHBIX.
[ I[pruBOAUTH MpUMEPHI TOMKUITIOTEPMHBIX

(X0JOJHOKPOBHBIX) K TOMOMOTEPMHBIX
(TEeTJIOKPOBHBIX ) )KUBOTHBIX.
BbIABIATH OCOOEHHOCTH CTPOEHUS U
KU3HENIEATEIIbHOCTH TETIONIO0UBBIX,
3UMOCTOMKHX, MOPO30YCTOMYNBBIX
pacTEHUN.

[IpuBOAUTH MPUMEPHI TEILIOIIOOUBBIX,
3UMOCTOUKHX, MOPO30YCTOUYHUBBIX
pacTeHUN.

[IprBOINTH MPUMEPHI IBPUTEPMHBIX U
CTEHOTEPMHBIX OPraHU3MOB.

129




7.4

AOHOTHYECKHE
dakTopsl. BraxxHOCTH
KaK DKOJOTMYCCKUM
dakro

Bra)XHOCTh KaK 9KOJOTUYECKUA (PaKTop.
[IpucnocoOnenus pacTeHui K
MoJIep>KaHuI0 BOAHOTO OanaHca.
Knaccuduxanus pacteHuit mo
OTHOUIEHUIO K BoJie. [Iprcnocobiienus
"KUBOTHBIX K U3MEHEHUIO BOJHOTO
pexxuma. JleMoHcTpanuu

Tabnunp! U cxeMbl: «PU3NOIOTUYECKUE
aJlanTauy >KUBOTHBIXY». O00pyI0BaHHE:
repOapun pacTeHH, OTHOCSIIUXCS K
rurpopuram, kcepopuram, Mme3opuram,
KOMHATHBIE PACTEHUS JaHHBIX TPYTIIL.
JlaGopatopHas paboTa «AHATOMUYECKHUE
O0COOEHHOCTH PAaCTEHUI U3 Pa3HBIX MECT
oOUTaHUs»

PackpbIBaTh coiepKaHHE TEPMUHOB U
MOHSITHIA: BIQYKHOCTh, TUAPOPUTHI,
rUrpouUThI, ME30(UTHI, KCEPODUTHI,
"KUBOTHBIC: BOJHBIC, TIOJTYBOIHBIC,
HA3EMHEIC.

XapakTepu30BaTh JCHCTBUE BIAXKHOCTU
KaK 9KOJIOTH4YecKoro (hakTopa. BeIsABIATH
O0COOEHHOCTH CTPOEHUS U
KU3HEACSITETHOCTH PACTEHUH pa3HbBIX
HKOJIOTMYECKUX TPYII 10 OTHOIICHUIO K
BO/IC.

[IpuBOAUTH MPUMEPHI PACTEHUHN PA3HBIX
HKOJOTUYECKUX TPYIII 110 OTHOLIEHUIO K
BO/JIC.

BbISBISATh aHATOMUYECKUE U
(M3HOTOTUYECKUE PUCTIOCOOTICHUS
"KUBOTHBIX K U3MEHEHHUIO BOJHOTO
pexXnMa.

[IpuBOANTH MPUMEPHI BOTHBIX,
MOJTYBOJHBIX ¥ HA3EMHBIX JKUBOTHBIX

7.5

Cpenbl ooutanust
OpraHu3MOB

Cpenbl oOWTaHMSI OPraHU3MOB: BOHAS,
HA3eMHO-BO3IyIIIHAS, TOYBEHHAS,
rIIyOMHHAS TIO/IMTOYBEHHAS,
BHyTpHOpraHu3MeHHas. Ou3unko-
XUMHUYECKHUE OCOOCHHOCTH CPe/l

0oOWTaHUs OPTraHU3MOB.

PackpbiBaTh coiepkaHue TEPMUHA «CPEA)
OOUTaHUSI.

XapakTepu3oBaTh 0COOCHHOCTH BOJIHOM,
HAa3€MHO-BO31YILLIHOW, IOYBEHHOM,
[TyOMHHO TOANOYBEHHON U

BHYTPUOPIaHU3MEHHOM Cpell OOUTaHMS.
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[Ipucnoco6ieHus: Oprannu3MoB K KU3HU B
pPa3HbIX Cpeaax.

JlemoHCTpanumn

Ta6muier u cxembl: «Cpenbl 0OUTaHUS
OPTraHU3MOBY.

O6opynoBaHKe: KOJUICKIIUH )KUBOTHBIX,
oOMTAIONINX B Pa3HBIX Cpeaax

CpaBHuBaTh GU3UKO-XUMHUYECKHE
YCJIOBUS Pa3HBIX Cpejl OOUTAHMS.
BbISIBISATE 4epThl MPUCTIOCOOIEHHOCTH
OpraHu3MOB K OOUTAHHIO B BOJIHOM,
HA36MHO-BO3IYIIIHOM, IOYBEHHOM,
BHYTPHOPTaHU3MEHHOM cpe/iax 0OMTaHusI.
[[pruBOAUTH PUMEPHI OPTAHU3MOB,
OoOWTAOIIKX B Pa3HbIX Cpelax

7.6 |buonoruueckue
PUTMBI PackpbIBaTh copepkaHue MOHSATHUS

buonorudeckue purmbl. BHennue u «OHOJIOTUYECKUE PUTMBI.
BHYTpEHHHE pUTMbI. CyTOUHBIE U XapakTepu3oBaTh OCOOEHHOCTH BHEIIIHUX,
roIMYHbIC PUTMBI. [IprCcrOCOOIEHHOCTh [BHYTPEHHUX, CYTOUHBIX U TOJUYHBIX
OpraHu3MOB K CE30HHBIM U3MEHCHHUSAM  |OMOJIOTMYECKUX PUTMOB. [IpUBOINTH
YCJIOBUM KU3HHU. MIPUMEPHI TIPOSIBICHUS OMOJOTHYSCKUX
JlemMoHCTpauu PUTMOB y pa3HbIX OPraHU3MOB.
Ta0muie!l 1 cxembl: «brosornueckue BbISIBISATE 4YepTHl  MPHUCIIOCOOJICHHOCTH
PUTMBD». OpPraHU3MOB K CE30HHBIM H3MEHECHUAM
O6opynoBanue: repdapru U KOJUICKITUU |[YCIOBUH KU3HHU.
PACTEHMM U )KMBOTHBIX, 00JIaTarONTUX OnuceIBaTh CE30HHBIE SIBJICHUS B )KU3HU
yepTaMu MPUCIIOCOOICHHOCTH K OPTraHU3MOB, PACIIPOCTPAHEHHBIX B CBOEH
CE€30HHBIM U3MEHEHUSIM YCIIOBUM KU3HU |[MECTHOCTH

1.7

JKuzHeHnHbie popMbl
OpraHu3MOB

DKu3HenHbie GOpPMBbI OPraHU3MOB.
[TonsaTHEe 0 )XKU3HEHHOH (hopMme.
DKuzHeHHbIC POPMBI PaCTEHHUI: AepEBbS,

KyCTapHUKHU, KYCTApHUYKH,

PacKkpbIBaTh COAECpKAHUE TOHATHUS
«OKU3HEHHas (hopMa OpraHu3May.
BbIABIATH OCOOEHHOCTH CTPOEHUS U

KHU3HCACATCIIBHOCTHU paCTeHI/Iﬁ Pa3HbIX
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MHOTOJICTHUE TPaBbl, OJTHOJICTHHE TPABHI.
DKusneHnHbie POpPMBbI JKUBOTHBIX:
TUAPOOMOHTHI, T€OOMOHTHI, a3POOHUOHTHI.
OcoOenHocTy CTpoeHHs U 00pa3a >KU3HHU.
JlemoHCTpannmn

Tab6nuibl u cxembl: «Ku3HeHHbIE (HOPMBI
pacTeHui», « KuzHeHnoie Gopmbl
YKUBOTHBIX).

O6opynoBanue: repdapuu U KOJUICKITUU
pPACTEHUM U )KUBOTHBIX PA3JIMYHBIX
YKU3HEHHBIX (hOpM

KU3HEHHBIX (OPM.

[IprBOINTH MPUMEPHI PACTEHUN Pa3HBIX
PKU3HEHHBIX (OpM.

BbIsSBISTE OCOOEHHOCTH CTPOEHUS U
PKU3HEIEATEIIbHOCTH )KMBOTHBIX Pa3HBIX
PKU3HEHHBIX (OPM.

[[puBOANTH NPHUMEPHI )KUBOTHBIX Pa3HBIX
KU3HEHHBIX (OpM

7.8

buotrnueckue GpakTopbl

buotnueckue pakropsl. Bussi
OMOTHYECKUX B3aUMOIEUCTBHIL:
KOHKYPEHITUsI, XUIITHUYECTBO, CHMOUO03 U
ero gopmsl. [1apazutusm, koonepaius,
MyTyaJIu3M, KOMMEHCAJIU3M
(KBapTUPaHTCTBO, HAXJIEOHUYECTRO).
Hetpoduueckue B3auMoIeiCcTBUS
(Tornueckue, hopuueckue,
(dhabpuueckue). 3HaUCHHE OMOTUYSCKUX
B3aMMOJICHCTBUM ISl CYILIECTBOBAHMS
OpraHu3MOB B cpejie oouTanus. [Ipunimmn
KOHKYPEHTHOTO UCKJIFOUEHUS.
JlemoHCTpaunu

Tabuuibl U cXeMbl: «IKOCUCTEMA

PackpbIBaTh coaepkaHue TEPMUHOB U
MOHATUMN: KOHKYPEHIIUS, XUIIITHUYECTBO,
MmapasuTHU3M, MyTyajanu3M, KOMMEHCAIU3M,
HeTpodUUECKUEe B3aUMOICHCTBUS.
XapakTepu3oBaTh BUJIbl OMOTUYECKUX
B3aNMOJCHCTBUM.

OOBSACHSTH CYIIIHOCTh KOHKYPEHIINH,
XUITHUYECTBA, Mapa3uTU3Ma,
MyTyaJin3Ma, KOMMEHCAIU3MA.
[IpuBOIUTH MPUMEPHI OPTAHU3MOB,
YYaCTBYIOIINX B OMOTHYECKUX
B3aMMO/ICHCTBUSAX Pa3HbIX TUIIOB.
OrneHnBaTh 3HAYCHHE OMOTUIECKUX

B3aMMOJICMCTBUAM ISl CYILIECTBOBAHUS
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[ITUPOKOJIMCTBEHHOTO JIeCay,
«DKocucTeMa XBOMHOro jiecay, «llenu
MMUTAHUS», « XUITHUICCTBOY,
«ITapazutuzmy», «KoHKypeHIIHS,
«CumMbmo3y», «KommeHcamu3m.
O6opynoBaHue: KOJUICKIIUH )KUBOTHBIX,
YYACTBYIOIIHUX B PA3IMYHBIX
OMOTHUYECKUX B3aMMOJICHCTBUIX

OpPraHHU3MOB B cpesie OOUTaHusl.
OO60CHOBBIBATH JACHCTBHE MPUHIIUIIA
KOHKYPEHTHOTO UCKITFOUEHUS

Toro yacos 1mo teme 9

8

Tema «DKonorus BHUIOB 1 HOHYHHHHﬁ))

8.1

JKOJIOTHYECKHUE
XapaKTePUCTUKU
MOMYJISIIIUN

DKOJIOTHYECKHE XapaKTEPUCTUKN
nomyssiiuu. [omymsius kak
ounonornyeckas cucrema. Poib
HEOHOPOTHOCTH Cpebl, PU3NUESCKUX
O0apbePOB U OCOOEHHOCTEN OUOJIOTUH
BUJIOB B (DOPMUPOBAHUH
MTPOCTPAHCTBEHHOU CTPYKTYPBI
nonyJsiuid. OCHOBHBIE ITOKA3ATENN
MOMYJISILNN: YUCIEHHOCTb, IIJIOTHOCTD,
BO3pacTHas U MOJIOBAsi CTPYKTYpa,
POKAEMOCTBh, IPUPOCT, TEMIT POCTA,
CMEPTHOCTb, MUTpALM. JleMOHCTpan
TaOmuib! U cXxeMbl: « IKOJIOTHUYECKHE
XapaKTEPUCTUKH TOMYJISIIUN,

«IIpocTpaHcTBEeHHAs! CTPYKTYpa

PackpbIBaTh copepkaHue MOHSATHUS
TOTMYJISILIHSI.

OneHrBaTh 3HAYEHUE HEOTHOPOTHOCTH
cpenbl, pU3nYecKux 6apbepoB U
0COOEHHOCTEH OMOJIOTHUU BUJIOB B
(dhopMHUpPOBaHUU TPOCTPAHCTBEHHOMN
CTPYKTYPbI OIMYJISIUNA.

[[prBOANTH pUMEPHI NOMYJISLUN Pa3HBIX
BHJIOB PACTEHUI U )KUBOTHBIX.
XapaKkTepu30oBaTh OCHOBHBIE
PKOJIOTMYECKHE MMOKA3aTeU MOMYJISINN:
YUCJIEHHOCTD, IIJIOTHOCTh, BO3PACTHAS U
M0JIOBasi CTPYKTYpPa, POKIAEMOCTb,
[IPUPOCT, TEMIT POCTA, CMEPTHOCTb,
MUTpaIs.
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[MOITYJIALIUN, <<B03paCTHBIe IMupaMuJibl
MOITYJISAIINHN

8.2 3komoruueckas DKoJioruyecKasi CTpyKTypa MOIMYJISIHH.
CTPYKTYypa O1ieHKa YUCIEHHOCTH MTOMYJISIIIUU.
IIOITYJIAIIUN. I[I/IHaMI/IKa MOIYJIIHUHU 1 eé peryisaunA. PaCKpBIBaTI) COZICPKaHHUEC TCPMHUHOB U
]_II/IHaMI/IKa IMOIyJsiuu 1 buotnueckuii IMOTCHIHAJI ITOITYJISAINH. HOHSITUM: JUHAMHUKa IONYJISILUHU,
ee peryjsinus MO,Z[GJII/IpOBaHI/IC AWUHAMUKH ITOITYJIALINN. OMOTUYECKUU IIOTECHIIMAJI ITOMYJISAUH,
KpuBble pocTa YUCIEHHOCTH TOIYJ/ISLUH. KpUBbIE BEIKMBAHUSA, (PAKTOPEI
KpuBbie BoDKUBaHUs. Perysiust CMEPTHOCTHU, EMKOCTB cpeibl. OOBIICHATH
YUCICHHOCTH MOIYJISIIUI: POJIB 3aKOHOMEPHOCTH pa3MelIeHHs ocoOei
(akTOpOB, 3aBUCAIMX U HE 3aBUCALINX OT|HOMYJISIUU HA 3aHUMAEMOU TEPPUTOPUH.
MJIOTHOCTH. DKOJOTHYECKUE CTpaTerum |(OrieHUBaTh OMOTHYECKUI IMOTEHITHAIT
BU10B (- U K-cTparerun). Oy Pa3sHBIX OPTaHU3MOB.
JlemoHcTpauuu TaOnuIIbl U CXEMBI: AHaTM3UPOBATh KPUBBIC POCTA
«CKOpOCTB 34CCJICHUS IMOBEPXHOCTHU YUCJICHHOCTH IIOITYJIAIIUUA U KPUBBIE
3eMIIHn Pa3JIMIHBIMH OPraHU3MaMH» BbIDKUBAHUY.
OO6OCHOBBIBATh MPUUUHBI CICPKUBAHUS
OMOTUYECKOTO MOTEHIAIa POCTa U
[IPUYNHBI BCOBIIIECK POXKIAEMOCTH Y
OTHCJIBHBIX OPraHU3MOB.
[lepeuncnarh GpakTOpbl CMEPTHOCTH,
PETYIUPYIOLINUE YUCIEHHOCTD NOMYJISIIUAN
PACTEeHHI U )KUBOTHBIX. ONUCHIBATH
DKOJIOTMYECKUE CTPATETUU BUIOB
8.3 dDronornueckas  Huuma [loHsiTue 00 PKONTOrMUEeCcKOi HUIlle BUIa. |PacKpbIBaTh cojiepKaHUEe TEPMUHOB U
153701 2} Mectoobutanvue. MHOroMepHasi MOJIE b [MOHSATHM: SKOJIOTHYCCKAs HUIIIA, BU/I,

YKOJIOTUYECKON HUIIINA

apeaJi, ”HBa3usl.
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JIx. . XaTtunHcoHa. Pazmepsl
PKOJIOTHYECKON HUIIM. [loTeHunanpHas u
peanr30BaHHAas HUIIIN.

Buj kak cuctema nonyJisiidii. Apeasl
BUJI0B. BUJIbI U X )KU3HEHHBIC
CTpaTerun. JKOJIOTUIECKUE
PKBHUBAJICHTHI.

3aKOHOMEPHOCTH MOBEJCHUS 1 MUTPALIUI
PKUBOTHBIX. bHOJIOTHYECKE NHBA3WU
qy>KEPOJHBIX BUIOB. [[eMoHCTpannu
[Toptper: k. 1. XaTunHCOH.

Ta0muiel 1 cxeMbl: «Moaenb
pKoJIoTnYecKkor Huu Jx. M.
XaTYMHCOHAY.

O6opynoBanue: repdbapun pacTeHUI;
KOJIJIEKIINH )KUBOTHBIX.

JlaGoparopHas paboTa
«IIpucnocoOneHust CeMsiH paCTeHUM K
PACCEIICHUION

XapakTepu3oBaTh MHOIOMEPHYIO MOJIEIIb
pKoornyeckor Humu Jx. M.
XaT4UHCOHA.

[[puBOANTH PUMEPBI IKOJOTUYECKHUX
HUII pa3HbIX BUJOB PAaCTCHUN 1
PKUBOTHBIX.

BBIABIATE OTIIMYME SKOJIOTUYECKOW HUILU
BU/Ia OT €r0 MECTOOOUTAHMUS.

[" padhnuecku n300paxxaTb MHOTOMEPHYIO
MOJEIb KOJIOTHYECKOW HUIIM [T Pa3HBIX|
BHJIOB.

BbISBIAT NPUYMHBI Pa3JIMYUM B pasMepax|
DKOJIOTMYECKON HUIIM y Pa3HbIX BUIOB
PACTEHHI U JKUBOTHBIX. AHAJIM3UPOBATH
[IPUYUHBI U [IOCJIEICTBUSA CMEHBI
DKOJIOTMYECKON HUIIU

I1Toro yacos mo teme

9

9

Tema «IKoIorus coo0IIECTB. DKOJIOTHUECKHUE CUCTEMBD

9.1

Coo0111ecTBO
OpTraHu3MOB - OUOIIEHO3

1

Coo01iecTBa OpraHu3MoB. brorieHos u
ero cTpykrypa. CBa3u MeX1y
OopraHu3MaMH B OMOIICHO3E.
JlemoHCTpanuu

Tabnuue! u cxembl: «CTpyKTypa

PacKpbIBaTh COACpIKaHUE TCPMHUHOB H
MOHATUH: OMOIIEHO3, OMOTOII.
XapakTepru30BaTh OMOLIEHO3 U €T0
CTPYKTYpPBI: BHJIOBYIO,
[IPOCTPAHCTBEHHYIO, TPOPHUUECKYIO.
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OHOIIEHO3a», « DKOCHCTEMA
MITUPOKOJIMCTBEHHOTO JIECay,
«DKOCHCTEMAa XBOMHOTIO JIECay

[lepeunciiATh U IPUBOAUTH PUMEPHI
CBSA3EH MEXI1y OpraHu3MaMH B OMOLIEHO3€

9.2

JKOCHUCTEMA

DKocHucTeMa Kak OTKPBITasi cUCTeEMa
(A.x. Tencnn). OyHKIIMOHAIbHBIE
0JIOKU OPTraHU3MOB B 9KOCHCTEME:
MPOAYLEHThI, KOHCYMEHTBI, PEIYLICHTHI.
Tpoduueckue ypoBuu. Tpoduyeckue
ey U ceTH. AOHOTHYECKHE OJIOKH
HKocucTeM. [10YBBI M MBI B 9KOCUCTEMAX.
KpyroBopoT BELIECTB U MOTOK 3HEPTUU B
PKOCUCTEME.

Jlemonctpanuu Iloptpetsr: B. H.
Cykau€s,

A. JIx. Tencnu.

Tabnuib! U cxembl: «DyHKIIMOHAIbHbBIE
TpYMITBl OPTAaHU3MOB B 9KOCUCTEME),
«KpyroBopoT BeliecTB B 3KOCUCTEMEY,
«llenu nmutanus (MacTOUIITHAS,
TIETPUTHAS ).

O6opynoBanue: repdapun pacTeHU;
KOJUICKITUY HACEKOMBIX; Uydesia MTHI] 1
3BEpen

PackpbIBaTh cofiepKaHue TEPMUHOB U
MOHSITUIA: SKOCUCTEMA, TPOIYLIEHTHI,
KOHCYMEHTBI, PEIYLIEHTbI, TPOPUUECKUE
YPOBHH, Tpodudeckue (MUIIEeBbIC) MU U
CETH.

Ha3biBaTh CTPYKTYypHBIE KOMIIOHEHTHI
HYKOCHCTEMBI.

XapakTepu3oBaTh PYHKIUU U IPUBOJIUTH
MpUMEPHI OPTaHU3MOB B DKOCHCTEME Ha
OCHOBE UMEIOIINXCS 3HAHUHN O PACTCHUSX,
rpubax, 0aKTepusax U >KUBOTHBIX.
OnuceIBaTh KPyrOBOPOT BEIIECTB M MOTOK
HHEepruM B 3kocucteme. OOBSICHATH POJIb
OpraHU3MOB B OMOJIOTHYECKOM
KPYTrOBOpPOTE BEILIECTB U MMOTOKE SHEPTHUHU.
[IpuBOANTH MPUMEPHI OPTAHU3MOB,
3aHUMAIOIUX Pa3HbIE YPOBHU
TPOPUIECKUX TTHUPAMHU/I.

CocTaBiATh CXeMbI TIEpEeHOCA BEIIECTBA U

PHEPIrUU B SKOCUCTEMAX (IIEMU MUTAHMUS).
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CpaBHUBATh NACTOUIIHBIE U ACTPUTHBIC
EU MUTAaHUA

9.3 [Dkosornueckue OCHOBHBIC TTOKA3aTEIN YKOCUCTEMBI.
MUpaMUIbl buomacca n IpoAyKIHUsL. DKOJIOTUYECKHUE PaCKpLIBaTL COZICPKaHHUEC TCPMHUHOB U
MPaMUJIBL YUCETI, OMOMACCHI M DHEPIMHU. [HOHATHI: IPOLYKIHs, Ouomacca,
JlemoHCTpanuu PKOJIOTUYECKAas MUpaMua.
Ta0auIbl 1 cXeMBbI: « DKOJIOTHYECKas XapakTepu30oBaTh MpaBUIIa
MUPAMUJIA YHUCEID», « DKOJOTUYECKas PKOJIOTUYECKUX MMUPAMU/] YUCEIL,
nupaMuia 6MoMacceD», « IKOIOTUYECKAs [GHOMACCHI M DHEPTHH.
nUpaMuaa SHEPTUN OOBSACHITH TPUIMHBI PA3THYHHN B
[MPOJTYKTUBHOCTH Y PA3HBIX SKOCUCTEM.
[IpuBOINTH MPUMEPHI TPAKTUYECKOTO
MPUMEHEHUS IIPABUIT SKOJIOTUYECKUX
MUpaMuz.
CpaBHUBaThH OMOMACCy U MPOIYKIIUIO
DKOCHCTEM CYIIM U MUPOBOro okeaHa
9.4

3MeHeHus cOOOILECTB -
CYKIIECCUH

J[MHaMUKa SKOCUCTEM.
Karactpoduueckue nepecTpomku.
Onykryanuu. Hanpasiennsie
3aKOHOMEPHbIE CMEHBI COOOIIIECTB -
cykneccuu. [lepBudHbIe U BTOPUYHBIC
CYKIIECCUU U UX NMPUIHNHBI.
AHTPOTIOTEHHBIE BO3/ICHCTBUS Ha
cykneccuu. KnumakcHoe cooOIecTBo.
bropaznoobpasue u nmojaHoTa
KPyroBOpOTa BEIIECTB - OCHOBA

YCTONYMBOCTU COOOIIIECTB.

PackpbIBaTh cofep:KaHue TEPMUHOB U
MMOHATHI: CYKLECCHSI, KITUMAaKCHOE
COOOIIIECTBO, CYKIIECCUOHHBIN PS/I.
XapakTepu30BaTh CYKIIECCUH: IEPBUYHBIE
Y BTOPUYHBIE, IPUBOJUTH UX PUMEPHI U
Ha3bIBATh MPUYMHBI CMEHBI COOOIIIECTB.
CpaBHHMBaTh BPEMEHHBIE U KOPEHHBIE
OHMOreoleHO3bl Ha KOHKPETHBIX IpUMepax
CBOEU MeCTHOCTU. MoienmpoBaTh

pE3yNbTaThl Ipoliecca
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JleMoHCTpannu

Tabmuet u  cxemsl:  «OOpa3oBaHHe
oonotay, «llepBuyHas  cykueccus»,
«BoccTaHoBieHue Jjieca rnocie noxapa»

CMEHBI OMOT'COIICHO30B I10/] BIIUSHACM
aAHTPOITOTEHHOTO (paKTOpa

9.5 [puponrsie [IprpoaHBIE SKOCUCTEMBI.
SKOCUCTEMBI OKOCHCTEMBI 03€P U PEK. DKOCUCTEMBI  [PacKphIBaTh COAEPKAHUE TEPMUHOB U
MOpEH U OKEAaHOB. DKOCUCTEMBI TYHJIP,  [[IOHSATHIA: (UTOIIAaHKTOH, 300IIJIAHKTOH,
JIECOB, CTEIICH, IIYCThIHb. JIEMOHCTPAIMH |1pyCHOCTb.
Tabnuibl U cXeMbl: « IKOCUCTEMA XapakTepu30BaTh NPUPOIHBIE
IHPOKOJIMCTBCHHOTO JIECay, PKOCUCTEMBI, UX OCHOBHBIE KOMITIOHEHTBI
«9KOCHCTEMAa XBOMHOTO JIECay, (Ha mpuMepe 03epa, XBOIHOTO U
«OKOCHCTEMA 03€PAY. IMPOKOJIUCTBEHHOTO jeca). OObACHATH
OGopynoBanue: akBapuyM Kak MOJCIBIPUYNHBI PA3TMYHON OHOMACCHI
PKOCUCTEMBI. MPOAYLIEHTOB U KOHCYMEHTOB B
DKCKypcus «IKCKYpCHs B TUITUYHBIN PUPOIHBIX IKOCHCTEMAX.
OuoreoneHos (B 1yoOpaBy, OEpe3HIK, COCTaBIIATh MACTOMIIHBIE U JIETPUTHEIE
CTIbHUK, HAa CYXO/I0TbHbIN HITH LCTIM TUTAHUA IIPUPOIHBIX DKOCUCTEM.
MONMEHHBIN JTyT, 03€p0, OOJIOTO)» [IprBOIUTH MPUMEPHI OPTAHU3MOB,
BXOJISIIIIUX B COCTaB (PUTOTIIAHKTOHA,
300IJJaHKTOHA, OEHTOCA.
OOGOCHOBBIBATH POJIb IPYCHOCTHU B KU3HH
Ha3eMHBbIX 3KocucTeM. CpaBHUBATh
OromMaccy M IpOIYKITUIO BOJHBIX U
HA3E€MHBIX YKOCUCTEM
9.6 AHTPOTIOTEHHBIE AHTPOTIOTE€HHBIC KOCHUCTEMBI. PacKpbIBaTh COAEPKAHUE TEPMUHOB U
SKOCUCTEMBI ArposkocucteMa. ArpoleHo3. Pa3nnuusioHATHN: arpOdKOCUCTEMA, arpOLEHO3,
(arpo3KoCHCTEMBI) MEXy aHTPONIOTE€HHBIMHU U MOHOKYJIbTYpA.
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MPUPOIHBIMU SKOCUCTEMAMU.
JleMoHCTpannu

Tabmuubl 1 cXeMbl: «ATPOILICHO3Y,
«KpyroBopoT BEIECTB ¥ MOTOK SHEPTUU
B arpoieHose». O0opyaoBaHue:
repOapuu KyJIbTYPHBIX U TUKOPACTYIINX
PaCTCHUMN.

DKcKypeus « DKCKypCHs B
arpo’KoCHUCTEMY (Ha MOJIE UK B
TEIUTUYHOE X035HUCTBO)»

XapakTepu30BaTh OCHOBHBIE KOMITOHEHTHI
arposkocucTeMsl. [IpuBoauTe IpUMeEpEI
arposkocucteM. COCTaBISTh UENU
nuTaHus arporeHo3a. O60CHOBHIBATH
[MPUYUHBI HU3KOW YCTOMYUBOCTH
arposkocucteM. CpaBHUBATH
arpO3KOCHUCTEMBI U IIPUPOIHBIE
DKOCHUCTEMBI. XapaKTepU30BaTh POJIb
YEJI0BEKA B COXPAHEHUH YCTOMYMBOCTH
arpO’IKOCUCTEM

9.7

Y POOIKOCHUCTEMBI.
DKOMOHUTOPHUHT

Ypb6o3kocuctembl. OCHOBHBIE
KOMIIOHEHTBI YpOO3KOCHUCTEM.

[" opoackas ¢uiopa u payHa.
CuHaHTpONM3aLus TOPOACKOHN (ayHBbl.
buonornueckoe u X0351MCTBEHHOE
3HAYEHUE arpOdIKOCUCTEM U
YpPOOIKOCUCTEM.

3aKOHOMEPHOCTH (POPMUPOBAHUS
OCHOBHBIX B3aMMOJICICTBUI OPraHU3MOB
B KOCHCTEMAX.

Ponp kackamHoro s dexra u BUIO0B-
PAN(UKATOPOB (KIIFOYEBBIX BUIOB) B
(GYHKIIMOHUPOBAHUH DKOCUCTEM.
[IepeHOC PHEPrUur U BEWIECTB MEXKIY
CMEXHBIMH 3KOCHCTEMAMH.

Y CTOMYMBOCTH OPraHU3MOB,

PackpbIBaTh cofiepKaHue TEPMUHOB U
MOHSATUH: ypOOIKOCHCTEMA,
CHHAHTPOIM3AIHS, TOpOACcKas Quiopa,
ropojckas ¢ayHa, SKOMOHUTOPHUHT.
XapaKkTepru30BaTh OCHOBHBIC KOMIIOHCHTHI
ypOoskocucteM. OnuchiBaTh
OMOJIOTUYECKOE U XO3SIHCTBEHHOE
3HaYCHUE YPOOIKOCHUCTEM.
[IpuBOANTH MPUMEPHI U OIICHUBATH
COCTOsSIHUE YPOOIKOCUCTEM CBOEH
MECTHOCTH.

BoISIBISATE 0COOCHHOCTH TOPOACKOM
(bropsl u payHBbIL.

CpaBHHBaTh YPOOIKOCUCTEMBI U

[TPUPOJIHBIE YKOCUCTEMBI
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MOMYJISIIIUN U SKOCUCTEM B YCIOBUSIX
€CTECTBEHHBIX U AaHTPOIOT€HHBIX
BO3JICUCTBUI.

MexaHu3MBbl BO3JIEUCTBUS 3arpsI3HEHU N
Pa3HBIX TUIIOB Ha CyOOPTaHU3MEHHOM,
OPTraHU3MEHHOM, OMYJISIIIUOHHOM U
PKOCUCTEMHOM YPOBHSIX, OCHOBBI
PKOJIOTHYECKOTO HOPMUPOBAHUS
AHTPOITIOTEHHOTO BO3ICHUCTBUA.
MeTon0JI0TrsI MOHUTOPUHTA
€CTECTBEHHBIX U aHTPOIIOT€HHBIX
PKOCHUCTEM.

JleMoHCTpanuu

Tabmuubl u cxemsl: «lIprumepbl
ypOOIKOCUCTEMY.

[Ipaktuueckass pabora «3ydenune wu
OnHCcaHue ypOOIKOCUCTEMBI.
JlaGopaTophas pabora «/3ydenue
pa3zHO00pa3usi MEJIKMX MOYBEHHBIX
YIEHUCTOHOTHX B PAa3HBIX SKOCHUCTEMAX)

Toro 4yacos mo reme

12
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10

Tema «buocdepa — riaodanbHas YKOCUCTEMAY

10.1

bruocdepa. Ctpykrypa u
coctaB 6uochepsr

2

buocdepa - obmiennanerapHas 000J109Ka
3emuid, r/ie CyIIeCTBYET WiIn
CyIlIECTBOBAJIA *KU3Hb. Pa3BuTHE
npeacTaBieHuit o ouocdepe B Tpyaax 3.
31occa. Yuenue B.W. BepHaackoro o
ouochepe. O6mactu 6uocheps u eé
coctaB. JKuBoe BeliecTBo Ouocdepsl u
ero QyHKIIHMH.

Jlemonctpanuu Iloptpetsr: B. 1.
Bepnajckuid,

3. 3rocc.

Tabmuibl u cxeMbl: «I'eocdepsl 3emnmny,
«DyHKIIUH )KUBOTO BEIIECTBAY

PackppIBaTh cofiepyKaHue TEPMUHOB H
noHsTHiA: 6nocdepa, )KUBOE BEIIECTBO,
KOCHOE BEIIECTBO, OMOKOCHOE BEIIECTBO,
ouorenHoe Bemectso. [IpuBoauTs
(bOpMYITUPOBKH OCHOBHBIX MOJIOKEHUM
yuenus B. Y. Bepnazackoro o 6uocdepe.
XapaktepusoBaTh 00actu Ouochepsl U
WX COCTaB, Ha3bIBaTh 00JIACTH
pacpoCTpaHEHUs KUBOTO BEIIECTBA B
000109Kax 3eMJI 1 BBISBIISATH TPUYHHBI
€r0 Pa3IMYHOTO pPacIpeaeTIeHusI.
[lepeunciaTh PyHKITUHU )KHBOTO BEIICCTBA
ouocdeps (razoas,
OKHCIIUTETHHO-BOCCTAHOBUTENbHAS,
KOHLIEHTpallMOHHAs!, OMOXHUMHUYECKas).
[IpuBOANTH MPUMEPHI TPEOOPA3YIOIIETO
BO3JICHCTBHSI JKUBOTO BEIIIECTBA HA
ounocdepy.

AHaMM3UpPOBATh U OIICHUBATH
OMOIOTHYECKYI0 HHPOPMAITUIO O
rJI00QJIBHBIX SKOJIOTUYECKHUX TTpodIemMax
ouocdepsl, MOTy4aeMyr0 U3 pa3HbIX

HNCTOYHHUKOB.
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OuenuBath Bkaaa B. U. Bepnaackoro, 3.
31occa B cozanue yudeHus o omocdepe

10.2

3aKOHOMEpPHOCTH
CYLIECTBOBAHHUS
ourocdepsr.

KpyroBopotsl
BCILECTB

3aKOHOMEPHOCTH CYIIIECTBOBAHUS
ouocgepsl. OcobeHHocTu duocheps Kak
r100aJIbHON IKOCUCTEMBI. JIlnHaMuYeckoe
paBHOBecHe B 6nochepe. KpyroBopotst
BELIECTB U OMOr€OXUMHUYECKHUE LIUKJIIbI
(yrnepona, a3ora). PUTMUYHOCTB
sIBIICHUI B Onocdepe.

JleMoHCTpauuu

Tabnuibl U cxemsl: «l'eochepsl

3emiun», « DyHKIIUU KUBOTO

BEIIICCTBAY,

«KpyroBopoT azora B mpupoe»,
«KpyroBopoT yriepoaa B mpupoae»,
«KpyroBopoT kuciopoza B mpupoze»,
«KpyroBopoT BoJibI B IPUPOAE»

PackpbIBaTh cofiepKaHue TEPMUHOB U
MOHSTUMN: IJ1I00aJIbHAs YKOCUCTEMA,
TMHAMHYECKOE PaBHOBECUE, KPYTOBOPOTHI
BELIECTB, OMOTEOXUMUYECKHUE LIUKIIBI.
XapakTepu3oBaTb 0COOEHHOCTH
ounocdepsl Kak ri1o0aIbHON YKOCUCTEMBI.
Onpenensate QyHKIIHIO OHOChEpPHI B
oOecreyeHnn OMOTeHHOTO KpyroBOpoTa
BEIIIECTB HA MJIaHEeTe. XapaKTepru30BaTh
OCHOBHBIE KPYTOBOPOTHI: BOJIbI, YTIEPOaa,
azora. CpaBHUBaTh OCOOCHHOCTH
KpYroBOpOTa pa3IMYHBIX BEIIECTB.
OneHuBaTh 3Ha4€HUE KPYroBOPOTa
BELIECTB JIJIs CYIIIECTBOBAHHUS KU3HU Ha
3emuie.

OOBACHATH POJIb OPraHU3MOB B
OMOJIOrMYECKOM KPYTrOBOPOTE BEIIECTB.
BEISBISATH IUHAMUYECKOE PAaBHOBECHE

ouocdepsl.
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[TpuBOIUTH TPUMEPHI PUTMUIHOCTH
SIBJICHHI B Onocdepe

10.3 BonansHOCTH ouocdepsl. 2 PackpbIBaTh COAEepKaHUE TEPMUHOB H
OCHOBHBIE OMOMBI S0HAJILHOCTD 61/100(1)613],1. TTousiTue o MMOHSATHH: 6I/IOMBI, TyHOpa, XBOMHBIC Jeca,
CYLIH. YcTOMUnBOCTh onome. OCHOBHEIE OMOMBI CYLIU: TYHJpa, CMCIIAaHHBIC JICCA, MIMPOKOJIUCTBCHHLIC
orochepel XBOMHBIE JIECa, CMEIIIAHHBIC U JIeca, CTENH, CaBaHHBI, ITYCTHIHH,

[N POKOJMCTBCHHBIC JICCa, CTCIIH, TPOIINYCCKHUC JICCA, BEICOKOT'OPbA.
CaBaHHEI, IIyCTBIHH, TPOIIMYECKHUE Jeca, [[[0Ka3pIBaTh Ha KapTe U XapaKTepPU30BaTh
BBEICOKOTOpbsl. KIIMMAaT, pacTUTE/bHbIA 1 |OCHOBHBIE OUOMBI CYLIH.
SKUBOTHBIU MHUp 6I/IOMOB CYUIH. CpaBHI/IBaTI: OCO6GHHOCTH KiJInMarta, 1104B,
CprKTypa u prHKHI/IH JKUBBIX CUCTEM, PACTUTCIIbHOI'O U ) KUBOTHOI'O MHpPa
OLICHKA UX PECYPCHOr0 MOTEHIINAIA U pPa3HBIX OMOMOB CyIIH 3eMiI. BBISBIST
Oroc(hepHBIX (YHKIHIA. MPUYMHBI 30HATILHOCTU B Ouochepe
JleMoHCTpanuu
Ta0ymubl 1 cxeMbl: «OCHOBHBIC OMOMBI
cymmy, «KinuMmatrueckue nosica 3emMim,
«Tynapay, «Taitray, «CMelmaHHbIN JIeC),
«IIMpOKOTUCTBEHHBIN JIeC», «CTEIbY,
«CaBannay, «IIycThIHY,
«Tponmnueckuii ecy.
O6opynoBaHue: repbapuu pacTeHUN
pa3HBIX OMOMOB; KOJIJICKITUU KUBOTHBIX
Toro uacoB o TeMe 6
11 [Tema «YenoBek m OKpYKarOMIas Cpeaa
%1- BosneiicTBre uegoBeKa DKOJOTMYECKUE KPUUCHI U X IPUYUHBL. |PacKpbIBaTh COAEPKAHUE TEPMUHOB U

Ha Ouochepy

Bo3snelicTBue uenoBeka Ha ouocdepy.

3arpsi3HeHHe BO3AYUTHOM

MOHATHI: aTMOc(epa,

BCIICCTBA-3aIPA3HUTCIIN,
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cpenbl. OxpaHa Bo3yxa. 3arpsi3HEHHE
BOAHOMU cpeabl. OXpaHa BOJHBIX
pecypcoB. Pa3pymienue noussl. OxpaHna
ITIOYBEHHBIX pecypcoB. 3mMeHenune
KJINMATa.

JleMoHCcTpanuu

Tabauibl U cXeMBbI: «3arpsi3HeHne
atMochepsl», «3arpsiI3HEHUE
ruzpocdeprd», «3arpsi3HEHUE TTOYBBIY,
«ITapHuKOBBINA 3D PEerT

MapHUKOBBIN 3D PeKT, «030HOBAS TBIPAY,
«KUCJIOTHBIE AOXKAN», TUApochepa,
3BTpOQUKAIHS BOIOEMOB, TIOUBA,
9PO3Us TIOYB, MTECTUIINIBI,
3KOJIOTUYECKHAN KPU3UC.
AHaTM3UpOBATh AHTPOIIOTCHHBIC
dbakTopbl BO3IeMCTBUSA Ha Ouochepy
(posb "eoBeKa B MIPUPO/IE) HA PA3HBIX
JTanax pa3BUTHS YEJIOBEYECKOTO
oOuiecTna.

XapakTepu3oBarh ri00anbHbIC
HKOJIOTHYECKUE MTPOOIEMBbI; OCHOBHBIC
MCTOYHUKHU aTMOC(EPHBIX 3arps3HEHUN;
HKOJIOTHYECKUE TTPOOIIEMBI, CBSI3aHHBIC C
YBEJIMYCHUEM TPAHCIIOPTA B KPYITHBIX
ropojax; 3BTPOPHUKAINIO BOJTOEMOB;
MTOCJICJICTBUS 3aTrPS3HEHUS BOJ
XUMUYCCKUMH BEIIIECTBAMH;
BO3JICHCTBHE YEIOBEKA HA TTIOYBEHHBIN
TTOKPOB.

ApryMeHTUpOBATh 3HAUCHUE
AKOJIOTUYECKUX 3HAHUU B PEIICHUU
BOIIPOCA O MOJACPKaHUN YCTOWUYUBOCTH
ounochepsl
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11.2

AHTPOTNIOTEHHOE
BO3JIEHCTBHE
Ha PAaCTUTEIbHBIN U

YKUBOTHBIN MUD.
OxpaHa npupoIblI

AHTpOHOFCHHOG BO3,ZI€I>'ICTBPIC
Ha paCTI/ITCJIBHLIﬁ 1 >KUBOTHBIN MHUD.
OxpaHa PACTUTCIIBHOTO U JKUBOTHOI'O

Mupa. OCHOBHBIE IPUHITUIIBI OXPaHBI
npupozsl. Kpacubie kauru. Oco6o

OXpaHsSIEeMbIC IPUPOIHBIC TEPPUTOPUHU
(OOIIT). boranuueckue caabl U
300JIOTHYECKUE TTapKH.

JleMoHCTpanuu
Taomuie! 1 cxeMsbl: «Oco00

PackpbIBaTh coiep)KaHHE TEPMUHOB U
MOHSITHIA: COKpaIeHNE
Oropa3zHo00Opasus, OXpaHa MPUPOJIbI,
0c000 OXpaHsIeMbIe TIPUPOTHBIC
tepputopun (OOIIT), 6oTannueckuit

cajl, 300JJ0TMYECKHM TapK.
XapakTepu30BaTh INIAHETAPHYIO POJIb
PACTEHUM U )KUBOTHBIX.

[IpuBOINTH MpUMEPHI IPSIMOTO U
KOCBEHHOTO BO3JICMCTBHUS YEJIOBEKA

OXpaHsSEMbIC TPUPOIHBIC TEPPUTOPHUI.

O6opynoBanue: potorpaduu
OXpaHSIEMBbIX PACTCHHUH M JKMBOTHBIX

KpacHoui kauru PO, KpacHol kHuru
peruoHa

Ha PACTUTEIbHBINA U )KUBOTHBIN

MUD.
XapakTepu30BaTh MPUHIIUIIBI

«BCceMHUpHOM CTpaTEeruu OXpaHbl

MIPUPOBI».

[lepeuncriaTh 0COOEHHOCTH PAa3TMYHbIX
OOIIT.

[TpuBoauts npumepst OOIIT,
PACIIOJI0KEHHBIX B CBOEH MECTHOCTH.
Jloka3pIBaTh Ha MPUMEPAX OMACHOCTH
COKpaIIeHHs] OMOJIOTUYECKOTO
pazHooOpasus 3eMiu.

[IpuBOIUTH IPUMEPHI PEAKUX U
MaJIOYMCIIEHHBIX BUJOB PACTEHUN U
YKUBOTHBIX CBO€Y MECTHOCTH, 3aHECEHHBIX
B KpacHbie kHuru pernonoB u Kpachyro

KHUry PO
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11.3|PannonanbHOE 2 OCHOBHBIE PUHIIUIBI YCTOHYUBOTO PackpbIBaTh cofiep’KaHue TEPMUHOB U
PUPOAOIIOIH30BAHNE Pa3BUTHS YEJIOBEUECTBA U TIPUPOIBI. MOHSATUH: PallMOHATILHOE
U yCTOMYUBOE PatrionanabHOE MPUPOJIONIONB30BAaHUE  [IPUPOIOIIOIB30BAHUE, YCTOMUMBOE
pa3BUTHE U COXpaHEHUe OMOJOTUYECKOTO pa3BUTHE, IPUPOJIHBIE PECYPCHI,
pazHo00Opasus 3eMiu. HKOJIOTUYECKUMN CIIEI.
OO611e 3aKOHOMEPHOCTH XapakTepu30BaTh OCHOBHBIE MPUHIIUTIBI
rII00aJIBHBIX SKOJIOTUYECKHUX YCTOMYMBOIO PA3BUTHS YEJIOBEUYECTBA U
Kpu3ucoB. OCOOEHHOCTH IPUPOJIBI.
COBPEMEHHOT'0 KpU3HCa U €ro OnuceIBaTh HEUCYEPIIAEMbIE U
BEPOSITHBIC MTOCIIC/ICTBHUSI. ycyepIiaeMble IPUPOIHBIE PECYPCHI,
Pa3BuTHE METOI0B MOHUTOPUHTA MO4YEPKUBAsi OTHOCUTEIHHOCTD
Pa3BUTHS OMACHBIX TEXHOTEHHBIX HEHCUYEPIIAeMOCTH MTPUPOTHBIX
POLIECCOB. PECYPCOB; XapaKTepU30BaTh MPOLECCHI
CucteMHbIe UCCIIEOBAHMS TIEPEX0/1a WX BO3HUKHOBEHHMSI M YCIIOBHSI CPEIbI,
K pecypcocoOeperaromieii u MPUBOASAIINE K UX (DOPMHUPOBAHUIO.
KOHKYPEHTOCTIOCOOHOM dHEpreTHKE. PackpbiBaTh MpoOIEMbI palliOHATBLHOTO
buonornueckoe paznoobOpaszue u MIPUPOIOTIOIH30BAHNS U HAXOIUTh ITyTH
ouopecypcol. HarmonaabHbie X PCIICHNA
WH()OPMAITMOHHBIC CHCTEMBI,
oOecreynBarore J0CTyl K HHPOpMALIUH
110 COCTOSTHUIO OT/ICJIbHBIX BUJIOB U
procucTeM. OCHOBBI AKOPEAOMITUTALIMH
PKOCUCTEM U CIIOCOOOB OOPHOBI C
OMOTIOBPEIKICHUSMH.
PeKOHCTPYKIIUS MOPCKUX M HA3€MHBIX
HKOCHCTEM.
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JlemoHCTpanumn

Tadmuie! 1 cxeMsbl: «Moenu
VIIPABJISIEMOT'O MUPA»

Toro gacoB 1o TeMe 6
PesepBHOE BpeMs 8
OBIIEE KOJIMYECTBO 102
YACOB I1O ITPOT'PAMME
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