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HHOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o OMOJIOTUM Ha YPOBHE CpeAHEro 00I1Iero oopa3oBanus pazpadboraHa
Ha ocHoBe ®DenepanbHoro 3akoHa or 29.12.2012 N 273-®3 «OO6 oOpazoBaHuu B
Poccuiickoit  ®denepaunny, OI'OC COO, KoHuenmuu mnpenojaBaHus Y4yeOHOTO
npenMera «buosOTHs» UM OCHOBHBIX TOJIOKEHHM (eaepanbHO paboyeil mporpaMmel
BOCIIUTAHUS.

buonorus yrnyonennoro ypoBHs uzydeHus (10 — 11 kmaccol) sIBAsI€TCS OJTHUM U3
KOMITOHEHTOB TMpeAaMeTHOM obnactu «EcTecTBeHHO-Hay4dHble npeaMerb». CoriacHo
nonoxenusiM OI'OC COO mnpodunbHble ydeOHbIE MNPEAMETHI, H3y4aeMble Ha
yIIyOJICHHOM YPOBHE, SIBIISIIOTCS criocoOoMm auddepeHimanyy o0ydyeHus Ha YpPOBHE
cpenHero oOmero o0pa3oBaHWs M MPHU3BAHBI OOECHEYUTh MPEEMCTBEHHOCTh MEXKIY
OCHOBHBIM OOILIMM, CpPEIHUM OOUIUM, CpPEOHUM MNPO(EeCCHUOHATBHBIM U BBICIIUM
oOpa3zoBanueM. B To ke BpeMsi KaIblii M3 3THUX y4€OHBIX MPEIMETOB JODKEH OBIThH
OpUEHTHPOBAaH Ha MPUOPUTETHOE pEIICHWE OOpa30BATENbHBIX, BOCHUTATEIbHBIX H
pa3BUBAIOIIMX  3a7a4, CBSA3aHHBIX ¢  mpodopueHTanuerd  oOydallmmxcs U
CTUMYJIMPOBAHUEM HHTEpEca K KOHKPETHOW 00JACTH HAYYHOTO 3HAHMS, CBSI3aHHOIO C
OuoJioruei, MeTUIIMHON, SKOJIOTUEH, TICUXO0JIOTHEN, CTIOPTOM WJIM BOCHHBIM JI€JIOM.

[Iporpamma 1o OWOJIOTMM J1a€T MPEACTABICHHE O IEJM W 3ajladyax H3ydeHUs
yueOHoro npeamera «buonorus» Ha yriyOJIEHHOM ypOBHE, OIpEAeNaeT 00sA3aTesIbHOe
(MHBapUaHTHOE) MPEIMETHOE COJIEPKaHUE, €T0 CTPYKTYPUPOBAHHE 10 pasjieia



U TeMaM, paclpelereHre Mo KiIaccaMm, PEeKOMEHAYET MOCIIeN0BATEIbHOCTh U3YYECHUS
y4eOHOT0 MaTepuraja C y4eTOM MEKIIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBS3EH, JIOTHKU
y4ueOHOTo Ipoliecca, BO3PACTHBIX OCOOEHHOCTeW oOydarommxcs. B mporpamme 1o
OMOJIOTHUH peaTn30BaH MPUHIUI TPEEMCTBEHHOCTH C U3yYeHHEM OHOJIOTUU Ha YPOBHE
OCHOBHOTO 00I1IeT0 00pazoBanwms, Ojarogaps 4eMy MpOCMaTPUBAETCS HAMPABICHHOCTH
HAa TIOCHEAYIOIIee pa3BUTHE OWOJOTMYECKUX 3HAHUM, OPUEHTUPOBAHHBIX Ha
(bopMHpPOBaHUE E€CTECTBEHHO-HAYYHOTO MHPOBO33PEHUS, SKOJOTHUECKOTO MBIIIJICHHUS,
MIPEICTABJIICHUA O 30POBOM 00pa3e KWU3HH, HAa BOCIIUTAHHE OEPEKHOTO OTHOIICHUS K
OKpyXarollled MNpupoaHOM cpere. B mporpamme mo OHOIOTMHM TakKe IOKAa3aHBI
BO3MOXKHOCTH yueOHOTro npeameta «buonorus» B peanuzanuu tpedoanuit @I'OC COO
K TUIAHAPYEMBIM JIMYHOCTHBIM, METAlpEeIMETHBIM W MPEAMETHBIM pe3yjbTaTaM
oOydeHust U B ((OPMUPOBAHUM OCHOBHBIX BUJOB Y4€OHOIIO3HABATEIILHON NESITEIIbHOCTH
oOy4JaronMxcsi M0 OCBOEHUIO COJEpkKaHUsl OHMOJOTMYECKOr0 OO0pa3oBaHUs HA YPOBHE
cpeaHero oo1ero oopa3oBaHus.

[Iporpamma 1o OHWOJIOTHM SBISETCS OPUEHTHUPOM JJIsl COCTABIICHHUS aBTOPCKUX
pabouux mporpamm. ABTOpamMH padbOYUX HPOrpaMM MOXKET ObITh MPEJIOKEH CBOU
MOAXO0/ K CTPYKTYPHUPOBAHUIO U TMOCIEAOBATEIILHOCTH U3YYCHHUS] y4eOHOTO MaTepuara,
CBOE BHUJIEHHE CIIOCOOOB (OPMUPOBAHMS Yy OOYYAIOIMIUXCSA MPEAMETHBIX 3HAHUM H
YMEHHM, a TaKK€ METOJI0OB BOCIMTAHUS U Pa3BUTHUS CPEIACTBAMHU y4eOHOIro MpeameTa
«buosorus».

buonorus Ha ypoBHE cpenHero o01ero oOpa3oBaHUs 3aBEpIIACT OUOJIOTHYECKOE
oOpa3oBaHHE B IIKOJE M OPUEHTHPOBAH HA paCIIUPEHUE U YIIyOJieHWe 3HAHWM
oOydJaronmxcsi 0 >KUBOW TPHUPOJE, OCHOBAX MOJICKYJSIPHOM U KJIETOYHOM OMOJIOTHH,
AMOPHOJIOTUM UM OHOJIOTMM  pPa3BUTHUSL, TEHETHUKHU, CEJICKIMH, OHUOTEXHOJIOTHH,
ABOJIIOIIMOHHOTO YUE€HHS U IKOJIOTHH.

N3yuenne yuebHoro mpenmera «buonorusy» Ha  yriayOJIGHHOM — YPOBHE
OPHUEHTHPOBAHO Ha TOJTOTOBKY OOYYaroOlIMXCsl K TMOCJIEAYIOMEMY TOJyYEHHUIO
Onosornyeckoro oOpa3oBaHMs B By3aX M OpPraHU3ALUAX CPEAHEr0 MPO(PECCHOHATBHOTO
obOpazoBanusi. OCHOBY €ro COJIEp»KaHUsI COCTABJISIET CUCTeMa OUOJOTUYECKUX 3HAHUM,
MOJYYEHHBIX MPU M3YYCHUU OOYYaIOIIUMHCS COOTBETCTBYIOIIMX CHUCTEMATUUYECKUX
pasjiesioB OMOJIOTUH Ha YPOBHE OCHOBHOIO 001ero obpaszoanus, B 10—11 kmaccax 3tu
3HAHUS TOY4YaroT pa3BuTHE. Tak, paciupeHbl U yriayOaeHbl OMOJIOTHYECKUE 3HAHUS O
pacTeHMsIX, JKUBOTHBIX, Tpubax, OakTepusix, OpraHu3Me 4YeJIOBeKa, OO0IuX
3aKOHOMEPHOCTSX >KU3HH, JIOMOJHUTEIHLHO BKJIIOYEHBI OHOJIOTUYECKUE CBEICHUS
MPUKJIIAIHOTO ¥ TIOMCKOBOTO XapaKTepa, KOTOPhIE MOKHO HUCIIOIh30BaTh KaK OPUEHTUPBI
JUTSI TIOCTIEAYIOIIETo BeIOOpa nmpodeccuu. Bo3mMokHa Takke UHTErpaIusi OMOJIOTHYECKUX
3HAHUM C COOTBETCTBYIOIIMMHU 3HAHUSAMH, TIOJYYCHHBIMA OOYYAIOIIUMUCS TPU
W3ydeHUU QU3HKU, XUMHH, Teorpadui 1 MaTEMATHKH.

CrpykTtypa mporpamMmbl 1O OHOJIOTMM OTpPaKaeT CHUCTEMHO-YPOBHEBBIM W
HBOJTFOITMOHHBIN MOAXObI K M3ydeHUuI0 Ouoioruu. CorjiacHO UM, H3y4aroTCsl CBOMCTBA U
3aKOHOMEPHOCTH, XapaKTEePHBIE VIS 5)KUBBIX CUCTEM PAa3HOTO YPOBHS OpraHU3aIINH,



IBOJIIOLIMM OPraHMYECKOro MHpa Ha 3emile, COXpaHEeHHs OMOJIOTMYECKOT0 Pa3HOOOpasus
rtanetsl. Tak, B 10 kiacce u3y4aroTcsi OCHOBBI MOJIEKYJISIPHOM U KJIETOYHOM OMOJIOTHH,
IMOpPUOJIOTUM U OWOJIOTUM Ppa3BUTHUS, TEHETUKM M CEJIEKIHUU, OUOTEXHOJOTUU U
CUHTETHYECKON OMOJIOTHH, aKTyalIM3UPYIOTCS 3HaHUSA OOydaromuxcs Mo OOTaHMKeE,
300JI0TUH, aHATOMHUH, (pu3noJIoruu yenoeka. B 11 kimacce u3yyaroTcsi 3BOJIOIIMOHHOE
y4€HHUE, OCHOBBI SKOJIOTHH U yYeHUE 0 buocdepe.

buonoruss mpuszBana 00ecNeYUTh OCBOCHHE OOYYAIOIIMMHCA OHOJOTUYECKUX
TEOpUN M 3aKOHOB, WJIEH, NMPUHIMUIIOB W NPABUJ, JIEKAIIUX B OCHOBE COBPEMEHHOMU
€CTECTBEHHO-HAYYHOM KapTUHBl MHpa, 3HAHUH O CTPOEHUH, MHOrooOpasuu H
OCOOCHHOCTSIX ~ KJIETKH, OpraHu3Ma, TMOMyJsAlud, OHOIIEHO3a, 3KOCHUCTEMBI, O
BBIIAIOIIMXCSI HAYYHBIX JOCTH)KEHMSX, COBPEMEHHBIX HCCIIEIOBaHUSIX B OMOJIOIMH,
NPUKJIATHBIX AacleKTax OWOJOrMuecKux 3HaHui. J[[ns pa3BuTHa W THOAEpKAHUS
uHTepeca O0OydaromMxcsi K OHOJOrMM Hapsly CO 3HAYUTEIbHBIM OOBEMOM
TEOPETUUECKOI0 MaTepuaia B COAEPKAHUU MPOTrpamMMbl MO OMOJIOTUH MPEAYCMOTPEHO
3HAKOMCTBO C MCTOpPUEN CTAaHOBIJICHHSI U PA3BUTUSA TOW MM MHOM 00JacTH OMOJIOTHH,
BKJIAZJIOM OTEYECTBEHHBIX U 3apyOeXHBIX YYEHBIX B pEUICHHE BaKHEUIIUX
OMOJIOTUYECKUX U DKOJOTHUECKHUX MPOOJIEM.

[lenp um3ydenus yuyeOHOro npeamera «buosorus» Ha yriayOJeHHOM YPOBHE —
OBJIaJiIcHHE OOYyYaOLIMMUCS 3HAHUSIMH O CTPYKTYPHO-(DYHKIIMOHAJIBHON OpraHu3aiiu
KUBBIX CHCTEM PAa3HOI0 paHra W NPHOOPETEeHHE YMEHUW HCIOJIb30BaTh 3TH 3HAHUS B
(opMHUPOBAHNUN MHTEpECA K ONPEICICHHON 001acTu NpodecCuOHaIbHOMN AESITENbHOCTH,
CBA3aHHON C OMoJorHel, UiIuM K BbIOOPY Y4YEOHOro 3aBEIEHUS ISl MPOJOJIKEHHS
OMOJOrNYECKOro 00pa3oBaHUs.

JlocTmxeHue 1enu u3ydeHus yueOHoro mpeamera «buosorus» Ha yriyOJIeHHOM
YPOBHE 00€CIeUNBAETCS PEIICHUEM CIEAYIOIINX 3a/1ay:

OCBOCHHE OOYYAIOIIMMHUCS CHCTEMbl OHOJIOTMYECKUX 3HAHUW: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPHUSX, KOHUEMUHUAX, TUIOTe3aX, 3aKOHAaX, 3aKOHOMEPHOCTAX H
npaBuiax, COCTaBISIOIIMX COBPEMEHHYIO €CTECTBEHHO-HAYyYHYIO KapTUHY MHpa; O
CTPOCHUU, MHOTOOOPa3UHu U OCOOECHHOCTSIX OMOJIOTUYECKUX CUCTEM (KJIETKA, OPTaHU3M,
NOMyJsiKMA, BUI, OMOreoneHo3, onocdepa); 0 BbIAAIOMIMXCA OTKPBITUSAX U COBPEMEHHBIX
UCCJIEJIOBaHUSIX B OMOJIOTHH;

O3HaKOMJIEHHE OOyyarolmmxcsd ¢ METoJaMu IIO3HaHMSI JKUBOH  MPUPOJBL:
UCCJIEI0BATEILCKUMHU METOJaMU OHOJIOTMYECKUX HayK (MOJIEKYJISPHOHM M KJIETOYHOU
Ouonoruu, SMOPUOIOrUH U OUOJIOTHU PA3BUTHS, TEHETUKHU U CEJIEKINH, ONOTEXHOJIOTUN
U CUHTETUYECKOM OMOJIOTHH, MAJIEOHTOJIOTHH, YKOJIOTHH); METOJJAMU CAMOCTOSITENIbHOTO
MIPOBENCHUS] OMOJIOTUYECKUX UCCIEAOBAHUM B TaOopaTopuu U B pupo/ie (HaOIroaeHHE,
U3MEPEHHE, IKCIIEPUMEHT, MOJICIIMPOBAHUE);

OBJIaJICHHE  OOYYaloIUMHUCS  YMEHUSIMHU: CaMOCTOATENIbHO  HAXOJUTh,
aHAJIM3UPOBaTh W  HCIOJIB30BaTh OMOJOTMYECKYI0 HH(POpPMAIUIO; TMOJIb30BATHCS
OMOJOTUYECKOM TEPMHHOJOTHE W CUMBOJIMKOHM; YCTaHaBIMBAaTh CBSI3b MEXKIY
Pa3BUTHEM OHOJIOTUHU U COLIMAIBHO-PKOHOMUYECKUMU U HKOJIOTMYECKUMU MTPoOIeMaMu



YeJIOBEUECTBA; OLEHMBATH MOCIEACTBUSL CBOEH JESATENBHOCTA [0 OTHOUIEHUIO K
OKpY>Karollel MPUPOAHON Cpeie, COOCTBEHHOMY 370POBBIO U 3I0POBBIO OKPY>KAOIIUX
Jatofed; 00OCHOBBIBATH M COOMIOAATH  MeEPbl  MPO(PHIAKTUKA  MHOEKIMOHHBIX
3a007€BaHUi, MpaBuUia TOBEJICHHUS B TIpUpoJie U oOecrieueHus: O€30MaCHOCTU
COOCTBEHHOM JKM3HEACATEIBHOCTH B YPE3BBIYAMHBIX CHUTYalMsIX MPUPOJHOTO H
TEXHOTEHHOTO XapaKTepa; XapaKTEepU30BaTb COBPEMEHHBIE HAay4YHbIE OTKPBITHS B
00J1acTH OHUOJIOTHH;

pa3BUTHE y OOYy4YalOMIMXCAd HHTEIJIEKTYalIbHBIX UM TBOPUYECKUX CIOCOOHOCTEW B
poIecce 3HAKOMCTBA C  BBIJAIOMIMMHUCS  OTKPBITHSIMH W COBPEMEHHBIMHU
UCCIICIOBAaHUSIMH B OHMOJIOTHH, pEIIaeMbIMH €10 TMpoOJieMaMu, METOJ0JIOTHEn
OMOJIOTUYECKOTO HCCIEOBAaHUS, MPOBEACHUS HKCIIEPUMEHTAIBHBIX HCCICAOBAHUM,
pemieHuss OWOJOTMYECKUX 3a/ad, MOJACTUPOBaHUS OHOJIOTMYECKUX OOBEKTOB W
IPOLIECCOB;

BOCITUTaHUE y 00yUYaIOIIMUXCs [IEHHOCTHOTO OTHOIICHUS K KUBOW MPUPOJIE B 1IEJIOM
U K OTIEIbHBIM €€ OOBeKTaM U SBJICHUSIM; (HOPMHPOBAHHE HKOJIOTHUYECKOM,
TeHETHYECKOM TPaMOTHOCTH, OOIIEH KyJIbTyphl MOBEJACHUS B MPHUPOJE; HUHTETPALMH
€CTECTBEHHO-HAYYHBIX 3HAHWM;

npuodpeTeHue 00y4aroIUMUCs KOMITETEHTHOCTH B parMoHAIbHOM
PUPOOIIOIH30BaHUN (COOJIIO/ICHUE TPABUJ TIOBEACHHUS B TPHUPOJIE, OXPaHbI BUIOB,
IKOCUCTEM, OHOC(]EphI), COXpaHEHUH COOCTBEHHOT'O 3JOPOBbS U 3I0POBbSI OKPYKAOIIUX
monie (coOmoaeHus Mep Npo@uIakTUKK 3abojieBaHui, obecrieueHue OE30MaCHOCTH
KU3HEICATCIIbHOCTH B  UPE3BBIYAMHBIX CHTYAIlUAX MPUPOJHOTO M TEXHOTEHHOTO
XapakTepa) Ha OCHOBE WHCMOJIb30BaHUSI OWOJOTMYECKUX 3HAHUM M YMEHHM B
MMOBCEIHEBHOM KU3HU;

CO3JaHHE YCIOBUU IS OCO3HAHHOTO BbIOOpa OOYYAOIIMMUCS WHIMBHIYaJIbHOU
o0OpazoBarenbHOI TPAEKTOPHH, CrocoOCTBYyOLIEH MOCIIEAYIOLEMY
npo(hecCHOHATFHOMY CaMOOIIPENICTICHHIO, B COOTBETCTBUM C WHIWBUIYaJbHBIMU
WHTEpeCcaMH M MOTPEOHOCTSIMH PETHOHA.

OOmiee YMCIO YacOB, PEKOMEHIOBAHHBIX JUISI M3Yy4YEeHHs OHOJOTMHM Ha
yriyosieHHom ypoBHe, — 204 gaca: B 10 kimacce — 102 yaca (3 yaca B Hepgento), B 11
kiacce — 102 yaca (3 gyaca B Hezelo).

OT6op opraHu3alMoOHHBIX (GOpM, METOJIOB M CPEICTB OOy4YeHUS OHOJIOTHH
OCYIIECTBIISIETCS. C YYETOM CHEeUU(UKH €ro CoAepKaHWsS ¥ HANpaBJICHHOCTH Ha
OpoAODKeHHEe  OMOJIOTMYECKOTO  00pa3oBaHUsl B OpraHU3alusX  CPEIHEro
po¢eCCUOHATILHOTO U BBICIIIETO 00pa30BaHUs.

OOsi3aTeNIbHBIM YCIIOBUEM MpU OOyYyeHUM OHOJIOTMM Ha YIiIyOJIEHHOM YpPOBHE
SBJIICTCSI TPOBEJCHUE JIA0OPATOPHBIX H MpakThueckux pabor. Taxxke yuactue
oOydJaromuxcsi B BBIMOJTHEHWHM TMPOEKTHBIX U y4eOHO-HCCIeNOBaTENbCKUX paboT,
TEMaThKa KOTOPBIX OMPECISICTCS yYUTEJIeM Ha OCHOBE HMMEIOIIMXCS MaTepHaIbHO-
TEXHUYECKUX PECYPCOB U MECTHBIX MMPUPOIHBIX YCIIOBHH.

COJEP)KAHUE OBYUEHUA



10 KJIACC

102 4, u3 Hux | 4 — pe3epBHOE BpeMS.

Tema 1. BuoJsiorns Kak HaykKa

CoBpeMeHHass Ouosiorusi — KOMIUIEKCHas Hayka. Kparkas wucTopusi pa3BUTHUSA
ouosiornu. buonorndeckre HaykKu W M3ydaemble UMU TpoOsieMbl. DyHIaMEHTAJIbHbBIE,
MPUKJIAJHbIC U TTOMCKOBBIE HAYYHBIE UCCIIECAOBAaHUS B OMOJIOTUU.

3HadyeHre Ouosioru B (HOPMUPOBAHMHM COBPEMEHHON €CTECTBEHHO-HAYYHOU
kaptuHbl Mupa. [Ipodeccuun, cBs3aHHBIE ¢ OWoJoTHEH. 3HaueHWe OWOJOTHUU B
MPAKTUYECKOM AEATEIbHOCTU YEIOBEKA: MEJIULINHE, CEILCKOM XO3SCTBE,
MPOMBIILJIEHHOCTH, OXPAaHE MPUPOIBI.

Jlemoncmpayuu.

Ilopmpemui: Apucrtotens, Teodpact, K. Jlunneit, XK.b. Jlamapk, Y. lapsun, V.
I'apsen, I'. Mennens, B.1. Bepuanckuii, 1.I1. [TaBnos, U.1. Meunukos, H.W1. BaBuios,
H.B. Tumodees-Pecosckuit, /1. Yorcon, @. Kpuk, J[.K. benses.

Tabauyvr u cxemvli: «CBS3bp OMOJIOTMUM C JpYrUMU Haykamm», «Cucrema
OMOJIOTUYECKUX HAYK).

Tema 2. 7KuBble cucTeMbl U UX U3Yy4YeHHUE

KuBble cucTeMbl Kak MpeAMeT u3ydeHusi Ouonoruu. CBOKMCTBA >KUBBIX CHCTEM:
€IUHCTBO XMMHMYECKOIO COCTaBa, JUCKPETHOCTh U LEJIOCTHOCTb, CJIOXKHOCTb W
YIOPSAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CAMOOPTaHU3AIUSA, CAMOBOCIIPOU3BEACHNUE,
pa3apaxuMoCTh, U3MEHUUBOCTD, POCT U Pa3BUTHE.

YPpOBHM OpraHu3aluM >KUBBIX CHCTEM: MOJEKYJSAPHBIM, KJICTOYHBIM, TKAHEBBIMH,
OpraHU3MEHHBIM, TMOMYJISIIMOHHO-BUIOBOM, SKOCUCTEMHBIH (OUOTEOIICHOTUYECKUI),
ouochepnsrit. Ilporeccel, nmpoucxoasmniye B KUBBIX cucTteMax. OCHOBHbBIE MPHU3HAKH
xuBoro. JKusHp kak ¢dopma cyliecTBoBaHUs Marepuu. Hayku, u3ydaroniue >KHUBBIC
CHUCTEMBI Ha PAa3HbIX YPOBHSX OpPTaHU3AIUH.

N3ydenne >KUBBIX cucTeM. MeToabl Ouosiorndeckoi Hayku. HaOmonenwe,
M3MEpPEHUE, DKCIEPUMEHT, CUCTeMarh3anusi, MeTtaaHain3. [loHsThe O 3aBUCHUMON U
He3aBUCUMOWN nepeMeHHOW. [lmanupoBanue skcnepuMmeHta. [loctaHoBKa M mpoBepka
runote3. HymeBas rumore3a. IloHsTne BBIOOpKHM MW €€ JOCTOBEpPHOCTh. Pa3bpoc B
ouosiornyeckux AaHHbIX. OlEeHKa TOCTOBEPHOCTU MOJYYEHHBIX pe3ybTaToB. [IpuunHb
HCKaKEHUS PE3yJIbTATOB dKCIIEPUMEHTA. [[oHATHE CTATUCTUUYECKOTO TECTA.

Tabauyvl u cxemvl: « OCHOBHBIE TIPU3HAKH KU3HU», «BHUOJOTHYECKHE CHUCTEMBIY,
«CBOWCTBa XKMBOM MaTrepumn», «YPOBHH OpPraHU3alHUH KUBOW NPUPOAb», «CTpoeHHUE
JKUBOTHOU KJIETKW», «TKaHU KUBOTHBIX», «CHCTEMBI OPraHOB YEJIOBEYECKOTO
opranusmay, «buoreorenos3», «buochepa», «MeToabl U3ydeHUs KUBOI MPUPOIBI».

Obopyoosanue: 11a00OpaTOpHOE OOOPYyIOBaHME [JIsi TPOBENCHUS HAOIIOIECHUH,
U3MEPEHUM, SKCIIEPUMEHTOB.



Ilpaxmuueckasa paboma «Vcnonb30BaHuE Ppa3IWYHBIX METOIOB MPU H3yUYEHUU
KHUBBIX CUCTEM.

Tema 3. BuoJsiorus KJIeTKH

Knerka — cTpykTypHO-(DyHKIIMOHANIbHAS €AMHMIIA XKUBOTO. McTopus OTKPBITHA
knetku. Pabotsl P. I'yka, A. JleBenryka. Knerounas teopus (T. [lIBann, M. llneiinen,
P. BupxoB). OCHOBHBIE MTOJIOKEHUSI COBPEMEHHOM KIIETOYHOU TEOPHH.

MeTonbl MOJNIEKYJIIPHON M KJIETOUHON OMOJIOTMM: MUKPOCKOMUS, XpomaTorpadus,
annekTpodopes, MeTo[ MeYeHBIX aToMoB, muddepeHunanbHOe UEHTPUPYTUPOBAHUE,
KyJIbTUBUPOBAHUE KJIETOK.

Jlemoncmpayuu:

Ilopmpemuwi: P. I'yk, A. Jlesenryk, T. [lIBann, M. Ilneinen, P. Bupxos, K.M. bap.

Tabnuyvr u cxemvl: «CBETOBOM MHMKPOCKOI», «INEKTPOHHBIH MHUKPOCKOIDY,
«HMcTopust pa3BUTHSI METOJOB MUKPOCKOIIUIY.

Obopyoosanue:  CBETOBOW MHKPOCKOII, MUKPOIIPENAPAThl PACTUTEIbHBIX,
KUBOTHBIX U OAKTEPUAIbHBIX KIETOK.

Ilpakmuueckass  paboma  «3ydyeHue  METOJOB  KJIETOYHOM  OumoOruu
(xpomarorpadusi, snekrpodopes, nuddepeHimanbHoe neHTpudyruporanue, [ILP)».

Tema 4. Xumnueckasi OpraHu3anus KJIeTKHU

XUMHUYECKHM COCTAaB KJIETKU. Makpo-, MUKPO- U yJIbTPAMHUKPOIJIEMEHTHI. Boaa u
€€ pOJb KaK pacTBOPUTENS, pEareHTa, y4yacTUE€ B CTPYKTYPUPOBAHUU KIIETKH,
TeIUIOperysiiu. MUHepalibHbIe BEIIECTBA KJIETKU, MX Ouoyioruyeckas poib. Poib
KaTHOHOB M aHUOHOB B KJIETKE.

Opranuyeckne  BelIeCTBa  KIETKU. buonornueckue  mojaumepbl.  benkw.
AMMWHOKUCIIOTHBIN cocTaB OenkoB. CTpykTypbl OenkoBOM MoJiekybl. [lepBuunas
CTpYKTypa Oeka, MenTuaHas CBsi3b. BropudHas, TpeTuyHas, 4eTBEepTUUHAS CTPYKTYPHI.
Henatypanus. CoiictBa OenkoB. Knaccudukamnus O6enkoB. buonorudeckue QpyHKIuu
OEJIKOB.

YraeBoael. MoHocaxapuibl, OWCAXapubl, OJUTOCAXapuibl U MOJUCAXAPUIBI.
OOmuit TIaH CTpoeHUs U (PU3MKO-XMMHUYECKHE CBOMCTBA YIJICBOAOB. buojgornueckue
(GyHKUIUU yTIEBOAOB.

Jlumuaet. [wppodunbHO-rUApOodoOHBIe cBoMcTBa. Kitaccudukanus aunumaos.
Tpurnunepunsl, pochomunuasl, BOCKU, crepounbl. buomornueckue GyHKIINMN TUTHIOB.
OOmue cBoiicTBAa OHMOJOTMYECKMX MEMOpaH — TEKydecTb, CIOCOOHOCTh K
CaMO3aMbIKaHHIO, TTOTYIIPOHUIIAEMOCTb.

Hyxneunoseie xkucnorsl. JIHK u PHK. CrpoeHne HYKIEHMHOBBIX KHCIIOT.
Hyxneorunsl. [lpunnun kommiementapuoctu. [Ipasuno Yapradda. Ctpykrypa JHK —
NBOWHAas crnupasib. MectoHaxoxaeHue u ouonornyeckue ¢ynkuuu JJHK. Bunsr PHK.
Oynkunu PHK B kiterke.

Crpoenue wmoiekynsl AT®. Makpospruueckue cBs3u B Mojekyiae ATO.
buonornyeckue dynkinun AT®. BoccraHoBiIeHHBIE TEPEHOCUUKU, MX (PYHKIUU B
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kietke. CexksenupoBanue JTHK.

CrpykTypHas Ouonorusi: OuoXumMHueckue U Ouodusmyeckue HuccaeqoBaHUSL
COCTaBa U MPOCTPAHCTBEHHOUN CTPYKTYpbl OMOMOJIEKYL.

Jlemoncmpayuu:

lopmpemuwi: JI. lomunr, 1. Yorcon, ®@. Kpuk, M. Yuikunc, P. ®pankinun, O.
Conrep, C. [Ipy3usnep.

Huacpammer: «PacnpeneneHue XMMHUYECKHX JJIEMEHTOB B HEXHUBON MPUPOJIE»,
«Pacnpenenenne XUMUYECKUX AIIEMEHTOB B )KMBOU MPUPOJIEN.

Tabauyer u cxemwvi: «llepuogmueckass TaONMUIIA XUMHUYECKUX DIIEMEHTOBY,
«CTpoeHrue MOJEKyJbl BOAb», «BemectBa B cocraBe opranusmMoB», «CTpoeHHE
MOJIEKYJIbI  Oenka», «CTpPYKTyphl O€JIKOBOM MOJIEKYJbl», «CTpoeHHuE MOJEKYI
yrieBo1oB», «CTpoeHue MoeKyd JUnuaoB», «HykienHoBble KUCHOTB», «CTpOoeHHE
MOJIeKyJIbl ATO».

Obopydosanue: XUMUYECKasl IOCYJla U 000pYAOBaHUE.

Jlabopamopnaa paboma «OOHapyxkeHHEe OEJIKOB C IMOMOIIbI0 KadeCTBEHHBIX
peakuii».

Jlabopamopnas paboma «HccinenoBaHre HYKICMHOBBIX KHUCIIOT, BBIJICICHHBIX W3
KJIETOK Pa3JIMYHBIX OPTaHU3MOB.

Tema 5. Crpoenue u GyHKUMH KJIETKH

Tunel KJIETOK: AyKapuoTHYECKas U pokapuotrnueckasi. CTpyKTypHO
(yHKIIMOHAJIbHBIE 00PA30BaHUSI KIIETKH.

Crpoenue mnpokapuoTuuecko kieTku. KieTouHnas cTeHka OakTepuil U apXei.
Oco0OE€HHOCTH CTPOEHMS TeTepOoTpPO(PHON M aBTOTPO(GHOU MPOKAPUOTHUECKUX KIIETOK.
MecTo u posb MPOKapuoT B OMOLIEHO3aX.

Crpoenune u (QyHKUMOHMpPOBAHUE BSyKapHoTHUecKoW KieTku. [lmazmarmyeckas
MeMOpana (turazmanemma). CTpykTypa IUla3MaThuyeckod wmemOpaHbl. TpaHCcmopT
BEILLECTB Yepe3 IUIa3MaTUYECKyl0 MeMOpaHy: mHaccuBHbIN (nuddys3usa, obOierdyeHHas
muddy3us), akTUBHBIA (MEpBUYHBIA W  BTOPUYHBIA  AKTUBHBIA  TPAHCHOPT).
[Tonmynponuiraemocts MeMmOpanbl. PaGoTa Harpuii-kaiueBoro Hacoca. ODHJIOIUTO3:
nUHOLUMTO3, (arouuTo3. Ox3omuTo3. Kierounas crenka. CTpykTypa U (QyHKUMU
KJIETOYHOM CTEHKU PacTEHUM, rpuOOB.

[utomna3zma. [luto3zonb. LluTockener. JIBukeHue uuToIiasMbl. OpraHouIbl
wietkn. OmHOMeMOpaHHBIE OPTaHOWJIBI KIETKW: sHjomiazmatudeckas cetb (OI1C),
anmapaT [onpmku, JM30COMBI, UX CTpoeHHe U (QyHKIUU. B3aumocBs3b
OJIHOMEMOpaHHBIX OpraHOUI0B KiIEeTKU. CTpoeHHe rpaHyIsipHOro petukyinyma. CuHTe3
pacTtBopuMbIX OenkoB. CHHTE3 KIETOYHBIX MeMOpaH. [maakuil (arpaHysspHBIN)
SHAOIIa3MaTHUECKUil peTukyinyMm. CekperopHast pyHKIus anmnapata [ onbxu.
TpaHcropT BelIecTB B KJIETKE. Bakyonn pacTUTENbHBIX KIETOK. KIIETOYHBIN COK.
Typrop.

[TosryaBTOHOMHBIE OpraHOWABI KIJIETKH: MHTOXOHJPHUH, IUacTuibpl. CTpoeHHE H



byHKUMU MUTOXOHApUM W mactul. [lepBUuHbIE, BTOPUYHBIE M CJIOKHBIE IIACTUIbI
(OTOCHHTE3UPYIOUINX FYKAPHOT. XJIOPOIUIACThI, XPOMOIUIACTHI, JIEHKOIIACTHI BBICIIIHX
paCTECHUH.

HememOpanusie opranouabl kieTkd. CtpoeHwe U (YHKIMM HEMEMOpPaHHBIX
OpraHouioB  kjeTku. PubGocombl. MukpodunameHTsl.  MplliedHble  KIETKH.
Muxkpotpy6ouku. Knerounsiii nentp. CTpoeHue U JABUKEHUE KI'YTUKOB M PECHHUYEK.
MukpoTpyOoukH HuToIa3Msl. LleHTpHob.

Anpo. OOGonouka sapa, XpPOMAaTHH, KapHOILIa3Ma, SAPBIINIKH, UX CTPOCHHE H
bynkuuu. SnepHsiii 0enkoBbId MaTpuKc. [IpocTpaHCTBEHHOE PACIONIOKEHUE XPOMOCOM
B uHTep(hazHoM siape. benaku xpomaTnHa — TUCTOHBI.

Knerounsle BkitoueHus. CpaBHUTENbHAs XapaKTEPUCTHKA KIETOK 3YKapHOT
(pacTUTEIBHOM, )KUBOTHOM, TPUOHON).

Jlemoncmpayuu:

llopmpemuwi: K.C. MepexkoBckuid, JI. Maprynuc.

Tabnuyvl u cxemvl: «CTpOCHUE DYKAPUOTUYECKON KIETKN», «CTpoeHHE KUBOTHON
KIIETKM», «CTpOEHHE pPACTUTEIBHOM KIETKNW», «CTPOEHHE MUTOXOHIPUN», «SIpo»,
«CTpoeHHne MPOKAPUOTUIECKOUN KIIETKI.

ObopydosaHnue.  CBETOBOM MUKPOCKOII, MUKPOIIPENapaThl paCTUTENbHBIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaTbl OaKTEpUAIBbHBIX KIETOK.

Jlabopamopnas paboma «13ydeHue cTpoeHUs KIETOK Pa3IMuHbIX OPIraHU3MOB).

IIpakmuueckas paboma «VI3yueHne CBOUCTB KIETOYHOU MEMOpaHBI».

Jlabopamopnaa paboma «VccrnenoBanue IUIa3MoNIM3a M JIEIUIa3MoOJId3a B
PaCTUTENBHBIX KIETKAX.

Ilpakmuueckasa paboma «W3ydeHue NABUKEHUS LUTOIUIA3Mbl B PACTUTEIbHBIX
KJIETKaxX».

Tema 6. O0OMeH BellecTB M NMpeBpalleHNe JHEPTHH B KJIETKe

AccuMmisiivsl M JUCCUMMJISILUS — JIBE CTOPOHBI MeTabonm3ma. Tumbel oOMeHa
BEILECTB: AaBTOTPOQHBII U reTepoTPOPHBIA. YYacTHe KUCIOPOIa B OOMEHHBIX
mpoliieccax. DHepreTudeckoe obecrieueHue KieTku: npeBpamieHne AT® B 0OMEHHBIX
npoueccax. DepMEHTATUBHBIN  XapakTep peakiui  KJIETOYHOro MeTadon3Mma.
depMeHThl, UX CTpOEHHUE, CBoWcTBAa M MexaHu3M AeilcTBusa. KodepmeHntsl. Otnnuus
(EepMEHTOB OT HEOPraHUYECKUX KaTaM3aTopoB. belku-akTuBaTtopel u  OENKH-
UHTUOUTOPBL. 3aBUCHUMOCTh CKOPOCTH (DEpMEHTATHBHBIX PpEAKUUA OT pa3IUUHbIX
(dhakTopOoB.

[lepBUuHBI CHHTE3 OPraHMYECKUX BeIIECTB B KieTke. DotocuHTe3. CBETOBAs U
TeMHOBas (aszpl. [IponykTuBHOCTH (hoTOCHHTE3a. BiusiHue pa3nuuHbiX (HakTOpoB Ha
cKopocTh (poTocuHTe3a. 3HaUeHUe (HOTOCUHTE3A.

XeMmocunre3. Pa3HooOpasue OpraHu3MOB-XE€MOCHHTETHKOB: HUTPUPHUIMPYIOIINE
OakTepuu, KeIe300aKTepuH, CcepoOaKTepuHu, BOAOPOAHBIC OakTepuu. 3HAUYCHHUE
XEMOCHHTE3a.



AHa’poOHble opranu3Mbl. Buabl Opoxkenusi. [IpomykTbl OpokeHHs U UX
WCIIOJIb30BAHUE  YEIIOBEKOM.  AHA’pOOHBIE  MHUKPOOPTaHM3MBI ~ KaK  OOBEKTHI
OMOTEXHOJOTUH M BO30YAUTEIHN OOJIe3HEH.

AspoOHbBIE OpraHuU3Mbl. JTambl 3HEpreTudeckoro obmena. [loAroTOBUTENHHBIM
sTamn. ['mukonmu3 — 6eCKUCIOPOAHOE PACHICTIIEHNE TIIOKO3bI.

buonornyeckoe okucieHUE, WU KJIETOYHOE JAblxaHue. Ponb MUTOXOHIpHil B
mporeccax Ouosorndeckoro okucieHus. [uknmmdeckue peakiuu. OKHCIUTETHLHOE
dochopunupoBanue. I[IpemmymecTBa a’poOHOTO TMMyTH OOMEHA BEMIECTB IMEpes
aHa’pOOHBIM. DP(HEKTUBHOCTH IHEPreTUIECKOT0 OOMEHa.

Jlemoncmpayuu:

Ilopmpemwi:  ]1. [lpuctiu, K.A. Tumupszes, C. H. Bunorpaackui,

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

Tabnuyvt u cxemovr: «DOTOCUHTE3», «IHEpPreTUYecKuii obMen», «buocuHTte3
oenka», «CTtpoeHue pepMeHTa», « XEeMOCUHTE3Y.

Obopyoosanue: CBETOBON MUKPOCKOI, 000PYIOBAHKE JIJIsi TPUTOTOBIICHUS
MTOCTOSTHHBIX ¥l BPEMEHHBIX MUKPOTIPEIIapaToOB.

Jlabopamopnas paboma «3yueHne KaTalIMTUUECKON aKTUBHOCTU ()EpMEHTOB (Ha
pUMEpPE aMUJIa3bl UM KaTadasbl)y.

Jlabopamopnas paboma «V3yyenue hepMEHTATUBHOIO PaCIICIUICHUS TIEPOKCHUIA
BOJIOPO/Ia B PACTUTEBHBIX U )KUBOTHBIX KIETKAX).

Jlabopamopnasa paboma «CpaBHeHHE TPOIECCOB (POTOCUHTE3a U XEMOCHUHTE3a».

Jlabopamopnas paboma «CpaBHEHHE MPOIECCOB OPOKEHUS U JILIXaAHUS.

Tema 7. HacsencrBeHHass uHGopMalus U peajin3alus ee B KIeTKe

Peakuun wmatpuyHoro cuHrte3a. [IpUHIMO KOMIUIEMEHTAPHOCTH B pPEAKLMIX
MaTpUYHOro cuHTe3a. Peanuzanus HacneAacTBeHHON mHMopmanuu. ['eHeTHUeCKuil Ko/,
ero coucTBa. Tpanckpunuusa — matpuunbld cuHte3 PHK. [IpuHIiunel tpanckpunuuu:
KOMILIEMEHTAPHOCTh, aHTUIIAPAJIIEIbHOCTh, ACUMMETPUYHOCTbD.

Tpancnauust u ee stanbl. Yyactue TpaHcnopTHeix PHK B OuocunTesze Oenka.
VYcnoBust OuocunTesa 6enka. KogupoBanue amuHokucior. Poias pubocom B OnocuHTese
Oernka.

Opranuzaiusi reHOMa y MPOKAPUOT U AYKApUOT. Perymnsuus akTUBHOCTH T'€HOB Y
npokapuoT. ['mmoreza omepona (P. XKakob6, XK. Mano). Perymsmuss oOMEeHHBIX
MPOIIECCOB B KJleTKe. KileTouHbIl roMeocTas.

Bupycbl — HeksieTouHble (OpPMBI KM3HM M OOJuraTHble mnapa3utbl. CTpoeHHe
MPOCTHIX U CJIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTeprodaros.

Bupychsle 3aboneBaHusi yenoBeka, xkuBOTHbIX, pactenuil. CIINJ[, COVID-19,
COIMAJIbHbIE U MEIUIIMHCKUE MPOOJIEMBI.

Jlemoncmpayuu:

Ilopmpemwi: H.K. Konbuos, /.. IBaHOBCKUIA.

Tabauyvl u cxemwvi: «buocunres Oenkay, «['eHermyeckuid kKom», «Bupycsm,
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«bakTepuodarmy.
Ipaxmuueckas paboma «Co31aHne MOJIEIN BUPYCA».

Tema 8. ’KusHeHHBIN HUKJI KJICTKH

Knertounslii 1uki, ero nepuoasl u perymsnus. Marepdasza u mutos. OcobeHHOCTH
IpoIeccoB, mpoTekatommx B uHTepdasze. IlogroroBka KIETKM K  JEJICHHUIO.
[IpecunteTndeckuii (MOCTMUTOTUYECKUN), CUHTETUYECKUH U TOCTCUHTETHUYECKUU
(IpeMUTOTUYECKUM ) TEpUO bl HHTEP(A3HI.

Marpuunbeii  cunres JHK — penmkamusa. Ilpunnounsr penmumkanuu  JIHK:
KOMIUIEMEHTAPHOCTD, MOJYKOHCEPBATUBHBIA CHUHTE3, AaHTUNAPAJUICIBHOCThb. MeXaHn3Mm
permkannn JIHK. Xpomocomsl. CtpoeHue xpomocoM. Tenomepbl U TesnoMepasa.
XpOMOCOMHBII Ha0Op KIETKH — KapUOTHUIl. JIMMIOWIHBIA W TarIONIHBIM HaOOpPHI
xpomocoM. ['omostornunsie Xxpomocomsl. [10710BbIE XPOMOCOMBI.

Jenenne kieTkn — muTo3. CTaauu MUTO3a U MPOUCXOALIME B HUX IPOLIECCHI.
Tuner Muto3a. Kapnoknnes n nutokunes. buosnornyeckoe 3HayeHUE MUTO3A.

Perynsuust MUTOTHUECKOTO IUKJIA KIETKH. [IporpaMmmupyemasi KietouHas ru0enb
— aroIITo3.

Kierounoe s1po, XpoMOCOMBI, (PyHKIIMOHAJIbHASI TEHOMUKA.

Jlemoncmpayuu:

Tabnuyvr u cxemsl: «Ku3HEHHBIM 1UKI KiIeTKW», «Mwuto3», «CrpoeHue
xpomocomy, «Pemmkamusa JJHK.

ObopydosaHnue. CBETOBOW MHUKPOCKOI, MHKpompenapaTsl: «MHTO3 B KIETKax
KOpELIKA JIyKa».

Jlabopamopnas paboma «3yuenne XpoMOCOM Ha FTOTOBBIX MUKpOIIpenaparaxy.

Jlabopamopnasa paboma «HabnroneHne MUTO3a B KJIETKaX KOHUMKA KOPEILIKa JIyKa
(Ha rOTOBBIX MUKpOIIpenapaTax)».

Tema 9. CTpoenue u GyHKUNH OPraHM3MOB

buonornyeckoe pazHooOpaszue opraHu3moB. OIHOKJIETOYHBIC, KOJIOHUAIBHBIEC,
MHOTOKJIETOYHBIE OPTaHU3MBI.

OCOOEHHOCTH CTPOEHUS U JKU3HEACSITEIHLHOCTH OJHOKJIETOUYHBIX OpPTraHU3MOB.
bakrepun, apxew, OJHOKJIECTOYHBbIC TPUOBI, OJHOKJIECTOYHBIC BOJOPOCIH, APyTHE
npoTucThl. KoNOHManbHbIE OPraHU3MBbl.

B3anMocCBs3p yacTeld MHOTOKJIETOYHOTO OpraHu3Ma. TKaHHW, OpPraHbl U CHUCTEMBI
opranoB. OpranusM Kak eIuHoe 1enoe. ['omeocras.

Tkanu pacteHuil. Tumbl pacTUTENbHBIX TKaHEH: oOpa3zoBaTeibHasi, MOKPOBHAs,
MPOBOJIAIIASL, OCHOBHas, MexaHndeckas. (OCOOCHHOCTHM CTpoeHHS, (QYHKIHA U
PACIIOJIOKEHUS TKAHEW B OpraHax pacTECHUM.

TKaHM KUBOTHBIX W YEJOBEKA. THIBI >KMBOTHBIX TKAHEW: DSIHUTEIUAJIbHAS,
COCIMHUTENbHASA, MbIlieuHas, HepBHas. (OcoOEHHOCTH CTpoeHus, (QyHKIUN
PACIIOJIOKEHUS TKAHEW B OPraHax KUBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHble U TeHEpaTUBHBIE OpraHbl pacTeHuil. OpraHbl U CUCTEMBbI
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OpPraHoB KMBOTHBIX U yenoBeka. DyHKIMK OPraHOB U CUCTEM OPraHOB.

Omnopa Ttena opranu3moB. Kapkac pacreHui. CkeneTbl OJHOKIETOYHBIX U
MHOTOKJIETOUYHBIX >KMBOTHBIX. HapyXHbIll U BHyTpeHHUN ckeneT. CTpO€HHE W THUIIBI
COEAUHEHHUS KOCTEN.

JIBr>KeHue OpraHu3MoB. JIBH)KEHHE OJHOKJIETOYHBIX OpPraHU3MOB: amMeOOUHOE,
KTYTHKOBOE, PECHUYHOE. [[BI’KEHNE MHOTOKIIETOYHBIX PACTEHUI: TPONU3MbI U HACTHH.
JIBKEHHME MHOTOKJIETOYHBIX >KMBOTHBIX M 4YEJIOBEKA: MbIlIeuHas cucteMa. Peduexc.
CkeneTHbIE MBIIIIBI ¥ X padoTa.

[Iutanue opranu3moB. llorymonieHue BOABI, YIVIEKHMCIOIO ra3a U MUHEPAJIbHBIX
BEILIECTB pacTeHUsIMU. [IuTaHue >KMBOTHBIX. BHYTpPHUIIONOCTHOE M BHYTPUKIETOYHOE
nuieBapenue. [lutanre no3BOHOYHBIX JKUBOTHBIX. OT/IEIbI TUIIEBAPUTEIIBHOTO TPAKTA.
[IumeBapuTenbHbIe kene3bl. [IumeBapuTenpHas cucTeMa 4eaoBeKa.

Jpixanue opranu3MoB. [IpixaHue pacteHuid. Jlpixanue >XUBOTHBIX. Juddy3us
ra3oB 4epe3 IMOBEPXHOCTh KieTkh. KoxkHoe apixaHue. JlpIxaTeiabHas MHOBEPXHOCTD.
XKabGepHoe u nerouyHoe ApixaHue. J[pIXaHHE IMO3BOHOYHBIX >KMBOTHBIX M YEJIOBEKA.
DBOJIIOIIMOHHOE YCIOKHEHUE CTPOCHUS JIETKUX MTO3BOHOYHBIX )KMBOTHBIX. JlpIxaTenbHas
cCACTEMA YeJloBeKa. MeXaHu3M BEHTWILILNMU JIETKUX Y MNTHL W MIIEKONUTAOLIUX.
Perynsanus npixanus. J{prxarenbHbie 0OBEMBI.

Tpancopr BewlecTB y OpPraHUu3MOB. TpaHCIOPTHBIE CHUCTEMBI PACTEHUM.
TpancnopT BemiecTB y KMBOTHbIX. KpoBeHOCHast cucteMa u ee opranbl. KpoBeHOCHas
cucTeMa MO3BOHOYHBIX KMBOTHBIX U 4esioBeka. Cepale, KpOBEHOCHBIE COCY/Ibl U KPOBb.
Kpyru xpoBooOpaiieHus. IBOJIONUOHHBIE YCIOXHEHUS CTPOCHHS KPOBEHOCHOM
CHUCTEMBbI TIO3BOHOYHBIX KUBOTHBIX. PaboTa cepiia u ee perysiusi.

Brinenenue y opranusmoB. Beinenenue y pacteHuil. BbiaesneHuE y JKMBOTHBIX.
CokpartutenbHbie Bakyonu. Opranbl BbiaenaeHUs. OuibTpanus, cekpenus 1 oOpaTHOe
BCAChIBAaHHE KaK MEXaHW3Mbl PaOOThI OpraHOB BblJeieHHS. CBs3b IMOJOCTU Tela C
KPOBEHOCHOW U BBIICIMUTEIBHON CUCTEMaMU. Briienenre y mmo3BOHOYHBIX )KUBOTHBIX U
yenoBeka. [louku. Ctpoenue u ¢dyHKkunoHupoanue Hedpona. OOpazoBaHuE MOYH Yy
YyesoBeKa.

3amura y OpraHu3MoB. 3aluTa y OJTHOKIETOUYHBIX OpraHu3mMoB. Criopbl OakTepuit
Y IIUCTHl MPOCTEUIMX. 3allUTa Yy MHOTOKIETOYHbIX pacteHuil. Kyrunkymna. Cpexncrta
[TACCUBHOM U XUMHUUYECKOU 3a1uThl. OUTOHUUIBIL.

3ammTa y MHOTOKJIETOYHBIX YKMBOTHBIX. [IOKpPOBBI M MX MPOHW3BOJHBIC. 3alllATa
opranu3ma ot Oosie3Hel. iIMmyHHas cuctema yenoBeka. KieTouHblit U ryMopaibHBIN
UMMYHUTET. BpOX/IeHHBIN U TPUOOPETCHHBIN crnenuPpUIecKuii UMMYHUTET. Teopus
KJIOHaJIbHO-ceNeKTuBHOro umMmyHurera (II. Opmux, ®.M. bepuer, C. Touerasa).
BocnanurensHbie OTBETHI OpraHu3MoOB. POJb BPOXIEHHOTO MMMYHHUTETA B Pa3BUTUU
CHUCTEMHBIX 3a00JICBaHUM.

PaznpaxxumocTh 1 peryisinus y opraiusmMoB. Pa3nipakuMoCTh y OJHOKIIETOYHBIX
Opranu3MoB. Takcucel. Pa3apakxuMocTs U peryisauus y pacteHuil. PocToBble BelecTBa
Y UX 3HAYECHHE.

HepBHas cucrema u pediiekTopHasi peryisius y >KUBOTHBIX. HepBHas cucreMa u
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€€ OTJACJbl. DBOJIOIMOHHOE YCJIOKHEHUE CTPOCHHUSI HEPBHOM CHCTEMbI y >KMBOTHBIX.
OTaenbl TOJIOBHOTO MO3Ta MO3BOHOYHBIX JKMBOTHBIX. Peduiekc u pedmexkropHas myra.
be3ycnoBHBIC U YCIIOBHBIC PE(DIICKCHI.

['ymopanbHas peryaanus u 3JHAOKPUHHASA CUCTEMA KUBOTHBIX U YeoBeKa. JKee3bl
DHJIOKPUHHOW CUCTEMBI U UX TOPMOHBI. J[eiicTBUE TOPMOHOB. B3auMOCBSI3b HEPBHOU U
SHJOKPUHHOM cucTeM. [ nnoranamo-runoduszapHas cuctema.

Jlemoncmpayuu:

Topmpem: N.I1. I1aBnos.

Tabauywvl u cxemol: «OIHOKIIETOUYHBIE BOIOPOCIIHY, «MHOTOKJIETOUHbIE
Bogopocin», «bakrepum», «lIpocreiimme», «OpraHbl LBETKOBBIX pPacTEHUI»,
«CHucTeMbl OPraHOB IMO3BOHOYHBIX KUBOTHBIX», «BHYTpEHHEE CTPOCHHE HACEKOMBIX),
«Tkanu pacrenuit», «Kopuebie cuctembl», «CtpoeHue credisny, «CTpoeHUe JTUCTOBOM
MJIACTUHKWY, « TKaHM )XKMBOTHBIX», «CKeJIeT yenoBekay, «lluieBapurebHas CUCTEMAY,
«KpoBeHocHas cuctema», «JlpixatenpHas cuctemMa», «HepBHas cucremayn, «Koxay,
«Mprmeynas cucrema», «BplmenurtenbHas cucteMa», «IHIOKPUHHAs CHCTEMAay,
«Ctpoenue Mbib», «MmMmyHuter», «KuilednonosioctHeie», «(Cxema NUTaHUSA
pactenuii», «KpoBeHOCHBIE CUCTEMBI TTO3BOHOYHBIX >XKMBOTHBIX», «CTpOCHUE TUIPBI»,
«Ctpoenue miaHapun», «BHyTpeHHee CTpOEHHE T0KIEBOTO UepBs», «HepBHas cucrema
ppio», «HepBHas cucrema marymku», «HepBHas cucTeMa IPECMBIKAIOIIUXCS,
«HepBnas cucrema ntuny, «HepBHas cucrema miekonuraromuxy», «HHepBHas cucrema
genoBekay, «Pediexcy.

Obopydosanue: CBETOBOW MUKPOCKOII, MUKPOIIPENapaThl OJTHOKIETOUHBIX
OPTraHU3MOB, MUKPOIIpENapaThl TKAHEHW, PAKOBUHBI MOJUTFOCKOB, KOJUIEKIIMM HACEKOMBIX,
UTJIOKOXKHX, JKMBBIC JK3EMIUISIPhl KOMHATHBIX PACTeHHUM, TepOapruy pacTeHU pa3HBIX
OTHEJOB, BJAXHbIC TMPENAPAThl KUBOTHBIX, CKEJIETHl TMO3BOHOYHBIX, KOJUIEKIUU
OECIIO3BOHOYHBIX J>KMBOTHBIX, CKEJIET YeJoBeKa, 00OpyJOBaHWE IJIsI JIEMOHCTpPAIUH
MOYBEHHOT'O0 W BO3/YIIHOTO MUTAHUS PACTEHUM, pacilelyieHus] Kpaxmaia U OCJIKOB MOl
nerictBueM (EepMEHTOB, 00OpyAOBaHUE JIsI JEMOHCTPALIMM OMNBITOB IO U3MEPEHUIO
JKM3HEHHOM €MKOCTH JIETKHX, MEXaHHW3Ma JbIXaTeJIbHbBIX JBMKCHUN, MOJCIIH TOJOBHOTO
MO3ra pa3jInYHbIX KUBOTHBIX.

Jlabopamopnas paboma «I3ydeHne TKaHEH pacTeHU.

Jlabopamopnas paboma «I3ydeHne TKaHEH )KUBOTHBIX.

Jlabopamopnas paboma «I3ydeHne opraHoB IBETKOBOT'O PACTCHUS».

Tema 10. PazmHokeHUEe M pa3BUTHE OPTaHU3MOB

@dopMbl  pa3MHOXKEHHS OpPraHU3MOB: Oecmojoe (BKJIIOYash BETEeTaTUBHOE) U
nosioBoe. Bujpl 0ecrosioro pa3sMHOXKEHUS: TMMOYKOBaHUE, CIIOPYJISALINS, parMeHTaIus,
KJIOHUPOBAHHUE.

[TonoBoe pazmuoxkeHue. [lonoBbie KIeTKH, Wik raMmetsl. Menos. Ctagun meio3sa.
[ToBenenne xpomocoM B Meio3e. KpoccuHrosep. buomormueckuid cCMbICT Melo3a U
IIOJIOBOTO mporecca. Meno3 1 ero MeCTo B ) KM3HEHHOM LIMKJIE OPraHU3MOB.

IIpensapoaspiieBoe pasputue. ['ameroreHes y KUBOTHBIX. llomoBble kene3bl.
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OOpaszoBaHue M pa3BUTHE TMOJIOBbIX KieTOK. CrepmartoreHe3 u ooreHe3. CTpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBOpeHMe U AMOpPUOHAIBHOE  pa3BUTHUE  KUBOTHBIX.  CrocoObl
OIUIOJIOTBOPEHUS: HapyHOE, BHyTpeHHee. [[apTenorenes.

NunuBuayaibHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPUOJIOTUS — HAayKa O
pa3BuTHUU opraHu3MoB. Cranuu SMOpHOreHe3a >KMBOTHBIX (HAa TpPHUMEpPE JSATYIIKH).
Hpo6nerne. Tumbsr  npoOnenus. OcoOeHHOCTH — APOOJIECHUS  MIICKOITMTAIOIIHX.
3apoaplllieBble JIMCTKHU (TacTpyJisiius). 3akiajKka OpraHoB U TKaHEW W3 3apObIIIEBHIX
JUCTKOB. B3amMHOE BIMSHHE YacTel pa3BUBAIOIIETOCS 3apojbliia (dMOpHOHATBHAS
WHIYKIMS). 3akiajka IulaHa CTPOEHUS >KUBOTHOTO KakK pPE3yibTaT HEPAPXUUYECKHUX
B3aMMOJICUCTBUI TeHOB. BiusHue Ha SMOpHUOHAIBLHOE Pa3BUTHE PA3IMYHBIX (HDaKTOPOB
OKPYXaroUIEH CPEIbl.

Poct u pazButue xuBoTHBIX. [TocTamOpuonanbubiit iepuo. [Ipsimoe u Henpsamoe
paszButHe. PazBute ¢ metamop(o30oM y OECIIO3BOHOUHBIX U MO3BOHOYHBIX KUBOTHBIX.
buonorudeckoe 3HaYeHUE MPSIMOTO M HEOPSIMOTO Pa3BUTHSA, UX PACIPOCTPaHEHUE B
npupojie. Tumbsl pocta KUBOTHBIX. DaKTOPBI PETYIISIIIUN POCTA )KUBOTHBIX M YEJIOBEKA.
Cramun 1OCTAMOpPHUOHANILHOTO Pa3BUTUA Yy OJKMBOTHBIX M 4esjoBeka. [lepuosbl
OHTOreHe3a yenoBeka. CTapeHue U CMepTh KaKk OMOJIOTMYECKHUE MPOIECCHI.

PasmMHoxeHne u pasButue pacteHui. ['ametobutr u cmopodur. Meiio3 B
YKU3HEHHOM ITuKJIe pacTeHuid. OOpa3zoBaHue CIOp B Ipolecce Meio3a. ['ameTorenes y
pactennii. OIUIOAOTBOPEHHE W PA3BUTHE PACTUTEIBHBIX OpPraHu3MoB. J[BoitHOE
OTUIOJIOTBOPEHUE Y IIBETKOBBIX pacTeHuii. OOpa3oBaHUE U PA3BUTHUE CEMEHHU.

MexaHu3MBbl pEeTyIsiui OHTOT€HE3a Y PACTEHUM U )KUBOTHBIX.

Jlemoncmpayuu:
lopmpemuwi: C.I'. Hapamun, X. [IInemas.
Tabauywl u cxemol: «BereratuBHOE pa3MHOXKEHUE», « TUTIBI O€CIoI0ro

pa3sMHOXEHUA», «Pa3MHOXEHUE XJIIAMUJIOMOHANbDY, «Pa3MHOXEHHE  3BIJICHBIY,
«Pa3MHOXeHue ruape», «Meno3d», «XpoMmocomsl», «l['amerorenes», «CtpoeHue
AUIEKIIETKH H crepMaro3onaa», «OCHOBHBIE CTaauu OHTOreHe3za», «llpsmoe wu
HENpsAMOe pa3BuTHE», «Pa3zBuTme mamckoro xyka», «Pa3Butue capanum», «PazButue
JATYIIKWY», «J[BOWHOE OIJIOIOTBOPEHHE Y LBETKOBBIX pacTeHUi», «CTpOEHUE CEMSH
OIHOJOJIBHBIX W JABYAOJIBHBIX PACTEHHI», «JKU3HEHHBIM LUKJI MOPCKOW KaIlyCThbD,
«KW3HEHHBIN LUK MXa», «KU3HEHHBIM LUK MNanoOpOTHUKA», <«OKW3HEHHBIN UK
COCHBI».

Obopydosanue:  CBETOBOM MUKPOCKOII, MUKPOTIpENapaThl SUIEKIECTOK
Y CIIEPMATO30UA0B, MOAENb «L{MKIT pa3sBUTHUS JIATYIIKW.

Jlabopamopnasa paboma «3ydeHne CTPOEHMsI TOJOBBIX KJIETOK Ha TOTOBBIX
MHKpOIpEenapaTax».

Ilpakxmuueckass paboma  «BbIsBIeHHE TNPU3HAKOB CXOJICTBA  3apojbllIeiH
MMO3BOHOYHBIX KUBOTHBIX).

Jlabopamopnas paboma «CTpoeHne OpraHOB pa3MHOKEHHSI BBICIIIUX PACTCHUI.
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Tema 11. I'eHeTuKa — HayKa 0 HACJIEACTBEHHOCTH M H3MEHYUBOCTH OPraHM3MOB

HcTopusi cTaHOBIIEHUS U Pa3BUTHS TeHETUKU Kak Hayku. Pabotel I'. Mennens, I'.
ne ®puza, T. Moprana. Poib oTeuecTBEHHBIX YUYCHBIX B Pa3BUTHUU T€HETHUKH. PabOThI
H.K. KombmoBa, H.M. Basunora, A.H. benoszepckoro, I'.JI. Kapneuenko, FO.A.
Owmmuenko, H.B. TumodeeBa-PecoBckoro.

OCHOBHBIE TE€HETHYECKHE IMOHATHS W CHMBOJIBL. [ OMOJIOTMUHBIE XPOMOCOMBI,
aJieNIbHbIC TeHBI, aJIbTEPHATUBHBIC MTPU3HAKU, JOMUHAHTHBIA U PELIECCUBHBIN MPU3HAK,
TOMO3HUT0Ta, T€TEPO3UTOTA, YHUCTAs JUHUSA, THOPUABI, TeHOTHUI, ¢eHotun. OCHOBHBIC
METOJbl TEHETUKU: rUOPU0IOTUYECKHM, IUTOJIOTHYECKUN, MOJIEKYIISIPHO
TEHETUYECKUU.

Jlemoncmpayuu.

Ilopmpempui: I'. Mennens, I'. ne ®pus, T. Mopran, H.K. Konsnos, H.. BaBuios,
A.H. benozepckuii, I'.J1. Kapnieuenko, F0.A. @ununuenko, H.B. Tumodeen-Pecorckuii.

Tabauyvt u cxemvi: «MeTOABI TEHETUKNY», « CXEMBI CKPEIITUBAHUS».

Jlabopamopnas paboma «Jlpo3zoduia kak 00bEKT FT€HETUYECKUX HCCIICIOBAHUNY.

Tema 12. 3aK0OHOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH MeHens — 3aK0OH €IMHO00pa3us
ruOpuoB nepBoro nokosieHus. [IpaBuno nqomuHupoBanus. Bropoii 3akon Mennens —
3aKOH pacIleIUIeHUs] Tpu3HaKoB. [luTonoruueckue OCHOBBI ~MOHOTHOPHIHOTO
CKpeuBaHus. [ 'unore3a 4ucToThl ramer.

AHanu3upyromiee CKpemuBaHue. IIpoMeXyTOUYHBIN XapakTep HacJeIOBAHMUS.
Pacuiernnenre mpu3HaKkoB NPy HEMOJIHOM JOMUHUPOBAHUH.

JurubpuaHoe ckpenBanue. Tpetuil 3akoH MeHnmenss — 3aKOH HE3aBHUCHUMOTO
HacJIeI0BaHUsI MPU3HAKOB. [[uTomornueckre OCHOBBI TUTHOPUTHOTO CKPEITUBAHUS.

CueruieHHOe HaclienoBanve mnpu3HakoB. Pabotel T. Moprana. CrermieHHoe
HAaCJIEIOBAaHUE T'€HOB, HAPYIICHUE CLEIUICHUS MEXIy I€HaMu. XPOMOCOMHAash TEOpHs
HACJIEICTBEHHOCTH.

I'enernka moma. XpOMOCOMHBIM MEXAaHHM3M OIpPEICICHUs Toja. AyTOCOMBI M
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbli W TreTreporaMeTHbld 1oJ. ['eHerudeckas
CTPYKTYpa MOJIOBBIX XpoMocoM. HacnenoBanue nmprusHakoB, CLENJIEHHBIX C ITOJIOM.

['enoTun kak nenoctHas cucreMa. [lneiorponus — MHOKECTBEHHOE JIECTBUE TEHA.
MHOXeCTBEHHBIN aJIJICIIA3M. B3aumonericteue HeaJIEIbHBIX TE€HOB.
Kommnementapuocts. Onuctas. [lonmumepus.

I'eHeTyeCcKUl KOHTPOJIb Pa3BUTUS PACTEHUM, XMBOTHBIX M YEJIOBEKA, a TaKXKe
(U3MOTOTUYECKUX TPOIIECCOB, MOBECHUS W KOTHUTUBHBIX (PYHKIWH. ['eHeTHueckue
MEXaHU3Mbl CUMOHOT€HE3a, MEXaHU3MbI B3aUMOJICUCTBUS «XO35MUH — MMapa3uT

U «XO35IMH — MHUKpOOUOM». ['@HeTHMYecCKHe acleKThl KOHTPOJsS U HU3MEHEHUs
HaCJICICTBEHHON MH(GOPMAIIUH B IIOKOJICHUSIX KJIETOK U OPTaHU3MOB.
Jlemoncmpayuu:

llopmpemuwi: I'. Mennens, T. Mopras.
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Tabnuyvt u cxemol: «llepBbiii u BTOpOM 3akoHBI Menaens», «Tperuil 3akoH
Menpens», «AHam3upyonee ckpemuBanuey, «HenmomHoe — gOMUHMpPOBaHHEY,
«CuernsieHHOE Haclie/IoBaHue MPU3HAKOB y Ipo3oduib», «I eHeTuka nonay, «Kapuorun
yenoBekay, «Kapuortun npozodunery, «Kapuotunm nTunby», «MHOXECTBEHHBIH
ajienusm», « B3aumMoneincTere reHoBy.

Obopyoosanue: Monenb Uil JTEMOHCTpAIlMU 3aKOHOB €JIMHOOOpaszusi THOPHI0B
MIEPBOT0 MOKOJIEHHUS U PACUICIUICHUS MPU3HAKOB, MOJIENb ISl JIEMOHCTpPAIMU 3aKOHA
HE3aBUCHMOT0 HAcJE€JIOBaHUs IPU3HAKOB, MOJENb ISl JIEMOHCTPALMU CLEMIEHHOTO
HACJICIOBAHMSI MPU3HAKOB, CBETOBOM MUKPOCKOT, MUKpotpenapar: «J[pozodruiay.

Ilpakmuuecxas paboma «V3ydeHue pe3ylIbTaTOB MOHOTHOPUIHOTO CKPEIIMBAHUS
y ApO30QUITBI.

Ilpakmuuecxas paboma «V3ydeHue pe3ynbTaTOB TUTHOPHUIHOTO CKPEIIUBAHUS Y
JPO30(PHITBD.

Tema 13. 3aK0OHOMEPHOCTH U3MEHYHUBOCTH

B3aumopeiictBue reHotuna u  cpeAbl npu  (GopMUpOBaHMM  (EHOTHMHA.
M3MmeHunBOCTh NpHU3HAKOB. KadecTBEHHbIE M KOJMYECTBEHHBIE IIPU3HAKU. Buel
VU3MEHYHMBOCTH: HEHACIIEACTBEHHAs U HACJIEICTBEHHAS.

MonudukanronHas  U3MEHYMBOCTh.  Poinb  cpeasl B (hOPMUPOBAHHUH
MOAU(PUKAIIMOHHON M3MeHYnBOCTH. HopMa peakiuu mpusHaka. BapualimoHHBIN psii U
BapuaironHas kpuas (B. Moranncen). CBolicTBa MOAU(PUKAITMOHHON U3MEHYMBOCTH.

['eHoTunuyeckass W3MEHYUMBOCTh. (CBOWMCTBA TE€HOTUIIMYECKOH H3MEHUYMBOCTH.
Bupl reHOTUTIHYECKON M3MEHUYUBOCTH: KOMOWHATHBHAS, MyTallMOHHAS.

KomOunaTuBHass W3MEHYMBOCTh. MelHo3 W TOJIOBOM TMpoOIEeCC — OCHOBA
KOMOWHATUBHON W3MEHYMUBOCTHA. POJIb KOMOMHATUBHOW W3MEHYHUBOCTA B CO3JAHHUA
TEHETUYECKOr0 pa3HoO0pa3us B Mpeesiax OJJHOTO BU/IA.

MyTanroHHass ”3MEHYUBOCTh. BU/IbI MyTallUii: T€HHbIE, XPOMOCOMHBIE, TEHOMHBIE.
CrnoHTaHHbIE U UTHAYLIMPOBAHHBIE MyTAIlUU. fI€pHbIE U UTOIIIa3MaTUYECKUE MYy TalUU.
ComMarnueckre M NoJioBble MyTaluu. [[puunHbel BOSHUKHOBEHUST MyTanuid. MyTarens! u
UX BIUSHUE HA OPraHU3Mbl. 3aKOHOMEPHOCTHM MYTAl[MOHHOIO Mpouecca. 3aKOoH
TOMOJIOTUYECKUX pAOB B  HacieacTBeHHOW wu3MeHuunBoctd (H.M. Basuinos).
BHesiiepHas H3MEHYMBOCTb M HACJIECTBEHHOCTb.

Jlemoncmpayuu:

Topmpemuwi: I'. ne ®pus, B. Moranncen, H.U. BaBuios.

Tabnuyvl u cxemvl: «Buabl ”3BMeHUYUBOCTHY, «MonndUKaIIMOHHAsS N3MEHYUBOCTD,
«KoMOnHaTHBHAsS HM3MEHUHMBOCTBY, «Meio3y, «OmrogorBoperue», «l'eHernueckue
3a00s€eBaHus YenoBeKay, « BUllbl MyTaluii.

Obopyoosanue: XUBble U TepOaApPHbIE IK3EMIUIIPbl KOMHATHBIX PACTEHUN, PUCYHKHU
(poTorpadum) >KUBOTHBIX C PA3TUYHBIMU BUJIAMU U3MEHUYUBOCTH.

Jlabopamopnasa paboma «VccnenoBaHue 3aKOHOMEPHOCTEH MOIU(PUKALMOHHON
M3MEHUYMBOCTH. [locTpoeHME BapHallMOHHOTO psAia U BAPUALMOHHOW KPUBOW.

Ilpakmuuecxas ~ paboma  «Mytanun y  npo3oduiasl  (Ha ~ TOTOBBIX

16



MUKpOIpenaparax)».

Tema 14. I'eHeTHKA YeJIOBEeKA

Kapuotun uyenoBeka. MexayHapoaHas mporpaMMa HCCIEIOBAHUSI TE€HOMA
yeoBeka. MeToJibl M3y4YeHHs] TeHETHKU YeJOBeKa: T'eHEeaJlornyecKui, OJIM3HEeIOBbIM,
ATOT€HETUYECKUM, TMOMYISIUOHHO-CTATUCTUYECKUN, MOJICKYJISIPHO-TEHETUUYECKUA.
CoBpeMeHHOE OnpeAeIeHUE TeHOTHUIIA: MTOJTHOTEHOMHOE CEKBEHUPOBAHUE,
IreHOTUIIMpOBaHWE, B ToMm umcie ¢ mnomompio [IP-ananmuza. HacnencTtBeHHbIC
3a00eBaHUsl 4YeOBEKAa. [ €HHBIE M XPOMOCOMHBIE OOJIE3HM 4YeloBeKa. bosiesHu ¢
HACJICICTBEHHON MPEeApacloiIOKEHHOCThIO. 3HAYCHHE MEIUIMHCKOM TEeHETUKU B
NpeAOTBpAIllCcCHUH W JICUCHWHW TeHEeTUYeCKUuX 3abojieBaHMi dYenoBeka. Meauko-
reHeTUYeCcKoe KOHCylbTUpoBaHue. CTBOJIOBbIE KIETKU. [IOHSITHE «TEHETUYECKOTro
rpy3a». OTHYECKHE aCTEKThl HCCIASAOBAHHUM B O0JACTH PENaKTHPOBAHUS T€HOMa U
CTBOJIOBBIX KJIETOK.

['eneTtnueckue  (pakTophl  MOBBIIMIEHHOW  YYBCTBUTEJIBHOCTHM  4YE€JOBEKa K
bU3NIECKOMY M XHMHYECKOMY 3arps3HCHHMIO OKpyKaromel cpenbl. I'eHeTnueckas
MPEIPACIIOIOKECHHOCTD YEJIOBEKA K MAaTOJOTHSIM.

Jlemoncmpayuu:

Tabnuyvt u cxemwvl: «KapuoTur uenmoBeka», «MeToabl H3yYEHHS T'€HETHUKH
yenoBeKay, «I eHeTndeckue 3a00J1eBaHUS YETOBEKaY.

Ilpaxmuueckas paboma «COCTaBICHUE U aHAIU3 POJIOCTIOBHOMNY.

Tema 15. Cesrekuusi OpraHu3sMoB

JloMecTukanust U cenekuus. 3apoKIACHUE CENCKUUH W JOMECTUKALMU. YUYECHUE
H.W. BaBunoBa o LleHTpax MpOUCXO0XKJIEHUS U MHOrooOpa3us KyJIbTYpPHBIX PacTEHHI.
Ponp cenekuuu B CO3MaHUM COPTOB PAcTEHUd W TMOPOJ KUBOTHBIX. CopT, mopoja,
mTaMM. 3aKOH TOMOJIOTMYECKMX PSAIOB B HACIEACTBEHHOW wu3MeHunBoctn H.U.
BaBumnoBa, ero 3HaueHue 1151 CEIEKIIMOHHON paOOThI.

MeTtonb! cenekimoHHon padboTel. UckyccTBEHHBIM 0TOOD: MaCCOBBI
Y UHAUBUYyaTbHBINA. DTanbl KOMOMHAIIMOHHOM ceyieKiuu. VcnbITanue Mpou3BOAUTENCH
1o NoToMcTBY. OTOOpP MO TE€HOTHUITY C TOMOUIBIO OLIEHKU (PEHOTUIIa TOTOMCTBA U OTOOP
10 TEHOTHITY ¢ moMolbro aHaim3a JIHK.

HcKkycCTBEHHBIM MyTareHe3 Kak METOJl CEJICKIIMOHHOW pa0oThl. PaguaniMoHHbINA U
XUMHUYECKUN MyTareHe3 Kak MCTOYHUK MYyTalluid Yy KyJbTYPHBIX (OpM OPraHU3MOB.
Hcnonp3oBaHne T€HOMHOTO PEJaKTUPOBAHUS U MeTOA0B pekomOunantHbix JIHK mis
MOJy4YE€HHUS UCXOHOTO MaTepuana sl CeJICKIINM.

[Tomyyenune monumionn0oB. BHyTpuBmmoBas rubpumusaius. biau3kopoicTBeHHOE
CKpelMBaHue, Wiu WHOpuAMHT. HepoJICcTBEHHOE CKpeIUBaHWE, WJIM ayTOPUIMHT.
['etepo3uc m ero mpuuuHbl. Mcnonb3oBaHue rerepo3uca B celekuuu. OTaaneHHas
ruopuau3anusa. I[Ipeomonerne Oecrutogusi MEXBHUJIOBBIX THOPUAOB. JloCTHXKEHUS
CEJICKLIUU PACTEHUM U KUBOTHBIX.
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CoxpaHeHre ¥ U3YYEHHE T€HETHMYECKUX PECYPCOB KYJIbTYPHBIX PACTEHHU U HX
JUKHX POAMYEH U1 CO3AaHUS HOBBIX COPTOB M THOPUIOB CEIBCKOXO3SMCTBEHHBIX
KYJIBTYD.

Jlemoncmpayuu:

Ilopmpemwi: H.W. BaBunos, 1.B. Muuypun, I'.J[. Kapnieuenko, I1.11. JIykpsaaenko,
b.JI. Actaypos, H. bopisoyr, JI.K. bensies.

Tabnuyvr u cxemvi: «lIeHTpPBI MPOUCXOKACHUS M MHOT000pasus KyJIbTYpPHBIX
pacTeHui», «3aKOH TOMOJIOTHYECKMX pAOB B HACIEICTBEHHOM HW3MEHUYHUBOCTHY,
«Metogpl cenexkuuny, «OTnaneHHas rudpuauzanus», «MyTrareHesy.

Jlabopamopnasa paboma «W3ydeHue COPTOB KYJIbTYPHBIX PACTEHHA U MOPOL
JOMAIIHUX KUBOTHBIX).

Jlabopamophasa paboma «3yueHne METOI0B CENEKIIMHU PACTCHU.

IIpakmuueckas paboma «IIpuBUBKa pacTEHUIN».

Ixckypcus «OCHOBHBIE METOAbI U TOCTUKEHUS CEJIEKLIMH PACTEHUN U JKMBOTHBIX
(Ha CeNeKLUMOHHYIO0 CTAHILMIO, MIEMEHHYIO (hepMy, COPTOUCHBITATENIbHBIN y4acTOK, B
TEIUIMYHOE XO35HUCTBO, B JIAOOPATOPHIO arpPOYHUBEPCUTETA UIIM HAYYHOTO LEHTPA)».

Tema 16. BuoTexHo10rus U CHHTETHYECKAsI OMOJIOTHS

OOBEKTHI, UCIIOJIB3yEMbIe B OMOTEXHOJIOTUH, — KIIETOYHBIE U TKAHEBBIE KYJIbTYPHI,
MUKPOOPTraHU3MbI, UX XapaKTepUCTUKA. TpagulliOHHAass OMOTEXHOJIOTUS: XJIeOOoneUeHue,
MOJIYYCHUE KHCIOMOJIOYHBIX MPOAYKTOB, BUHOJENNE. MHUKPOOHMOIOTMUECKUI CHUHTES.
OOBEKTH MHUKPOOMOJIOTHUECKUX TexHoJorui. IIponsBoacTBo Oenka, aMHUHOKHUCIOT U
BUTaMHUHOB.

Co3nanue TEXHOJOTMA M HWHCTPYMEHTOB IEJICHANPABICHHOTO W3MEHEHHS U
KOHCTPYUPOBAaHUSI T€HOMOB C LIEJIBIO TMOJYYECHHUS OPraHW3MOB M KX KOMIIOHEHTOB,
COJIEpIKAIlUX HE BCTPEUAOIIUECS B MPUPOAEC OMOCUHTETUYECKUE MYTH.

Knerounas wunxeHepus. MeTonpl KynbTypbl KJIETOK M TKaHEH pPAacTEHUN U
#*uBOTHBIX. Kprobanku. Comarnueckass THOpUIN3ANUS M COMATHUECKUI AIMOPUOTEHES.
Hcnonb30BaHuEe TamIoOMA0B B CEJICKIHMU pacTeHUU. MICKyCCTBEHHOE OIJIOJOTBOPEHUE.
PekoHCcTpyKIMS SIMLIEKIIETOK M KIOHUPOBAHHUE KUBOTHBIX. METOI TpaHCIUIAaHTAIIUH SIJIEP
KJIETOK.

XpoMOCOMHass W TeHHasd WHXeHepusa. VICKycCTBEHHBI CHHTE3 Te€Ha W
KoHcTpyupoBanue pekomOuHaHTHRIX JJHK. JlocTmkeHus n nepcrnekTuBbI XpOMOCOMHOM
Y TCHHOU MHXKEHEPHUH. DKOJIOTHIECKHE U AITHYECKUE TTPOOIEMBbl TEHHOW MHXKEHEPUH.

Menuuuackue OuotexHosoruu. Iloctrenomuas uudpoBas wmemunuua. [THP-
JTUarHocTrka. MeTtaboJIOMHBIN aHANINW3, TEHOIICHTPUYECKU aHau3 MPOTeOMa YeJIOBeKa
JUJIS. OLIEHKU COCTOSIHMSI €r0 310pOBbs. VICIONMBb30BaHME CTBOJIOBBIX KIIETOK. TapreTHas
Tepanusi paka. 3D-Omommkenepus s pa3paboTKu  (PyHIaMEHTaIbHBIX OCHOB
MEIMUUHCKUX TEXHOJIOTUW, CO3JaHHUSI KOMIUICKCHBIX TKAHEW COYETAHHEM TEXHOJOIUU
TpeXMEpHOro  OuompuHTHHra u  ckadpdonauHra I pemeHus  3aaay
MEPCOHATU3UPOBAHHOW MEIULIHBI.
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CozniaHre BEKTOPHBIX BaKIMH C IENbI0 0O0ecrieueHns KOMOMHUPOBAHHOW 3aIlUThI
or  Bo30ynureneir  OPBU,  ycTaHOBiE€HME  MOJIEKYJSPHBIX  MEXaHHU3MOB
dbynkunonupoanuss PHK-conmepkamux BHUpPYCOB, BBI3BIBAIONIUX 0CO0O0 OMAacHBIE
3a00JIeBaHUS YEJIOBEKA U )KUBOTHBIX.

Jlemoncmpayuu:

Tabnuyvr u cxemwvl: «Vcroab30BaHME MHUKPOOPTaHU3MOB B MPOMBIILICHHOM
POU3BOACTBEY, «KieTounas nmkeHepus», «I eHHass HHKCHEPU».

Jlabopamopnas paboma «3yueHne 00beKTOB OMOTEXHOJIOTUI.

Ipaxmuueckasn paboma «IlonydeHre MOTOYHOKHUCIBIX TPOTYKTOB.

Oxckypcus  «buotexHomorwst - BaKHEWIIAass  MPOW3BOAWTEIBHAS  CHIJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTMYECKOE MTPOU3BOACTRO)».

11 KJIACC
102 4, u3 HUX 8 4 — pe3epBHOE BpEMSI.

Tema 1. 3apo:kneHue u pasBuTHE IBOJTIONNOHHBIX MPEICTABICHNA B 0M0JI0THHI

OposronmonHas teopus Y. Jlapuna. [Ipeanocsiku BOSHUKHOBEHUS JapBUHU3MA.
JKuznb 1 HayuyHas nestenbHOCcTh Y. JlapBuHA.

JIBrkymue cuiibl 3BoONMK BUaoB 1mo Y. JlapBuHy (BbICOKas MHTEHCHUBHOCTD
Pa3MHOKEHHUS OPTaHU3MOB, HACJIEICTBEHHAs! U3MEHUYHUBOCTh, 00pb0a 3a CylIECTBOBAHUE,
€CTECTBEHHBIN 1 UCKYCCTBEHHBIH OTOOD).

Odopmrnenue cunrerndeckord Tteopun sBosonuu (CT3I). HeittpanbHas Teopus
sBositolind. CoBpeMeHHasi 3BOJIIOLMOHHAs OMOJIOTUs. 3HAU€HNE 3BOJIOLMOHHON TEOpUU
B (hOpPMUPOBAHHUH €CTECTBEHHO-HAYYHOU KapTUHBI MUPA.

Jlemoncmpayuu:

Ilopmpempwi: Apuctorens, K. Jlunnei, XK.b. Jlamapk, 3.K. Cenr-Unep, XK. KroBbe,
Y. Japsun, C.C. UerBepukos, N.W. llImansraysen, . Xonaenn, [.K. benses.

Tabnuywvt u cxemor: «Cuctema xuBoil npupoisl (mo K. Jlunuer)», «JlectHuia
XKUBbIX cymecTB (mo Jlamapky)», «Mexanusm ¢GopMHUpOBaHUS MPUCTIOCOOJICHUNA Y
pacTeHui U KUBOTHBIX (mo Jlamapky)», «Kapra-cxema Mapmipyra myremectBus Y.
Hapsunay, «Haxogku Y. JlapBuna», «®@opMbl 00pbObI 3a cymiecTBoBaHue», «llopomabl
royyoei», «MHorooOpasue KyabTypHBIX ¢GopMm KanmycTel», «llopoasl momamiHux
KUBOTHBIX», «(Cxema oOpa3zoBaHusi HOBbIX BHIOB (mo Y. JlapBuny)», «Cxema
COOTHOILICHHS] JBWKYIIUX CHUJI 3BOJIONUNY, «OCHOBHBIE MOJOKEHUS CHUHTETUYECKOU
TEOPHUU IBOIIOLAN.

Tema 2. MUKPOIBOJIIOLHSA U €€ Pe3yJIbTATHI

[Tommynsinusa Kak »dJEMEHTAapHas eauHuUa 3BOMOUMH. COBPEMEHHBIE METOJBI
OLICHKM TEHETHMYECKOTO pa3HooOpasuss M CTPYKTypbl mnomyimsuuid. l3meHenue
reHooHga TMOMYyJSUMA KAk dBJEMEHTAapHOE 3BOJIOLMOHHOE  SIBIIEHHE. 3aKOH
reHeTudeckoro pasHosecus . Xapau, B. BaitnOepra.

DnemenTapHbie (PaKTOpbI (ABMKYIIUE CUIIBI) IBOIONMK. MyTallMOHHBIN TIpoIliecc.
KomOunaTtuBHass u3MEeHUYMBOCTh. Jlpeli) reHoB — ciyuyaliHble HEHANpaBJICHHBIC
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M3MEHEHMS 4acToT ajuiesield B nmonmysiuuax. Ddekt ocHoBarens. Murpauuu. M3omsamus
HOMYJISALMA: reorpaduueckas (IpOCTpaHCTBEHHAs ), OMoorudeckas (penpoayKTUBHAS).

EcrectBennbiii  or60p — Hampapisomui  GakTtop  dBOTONHH.  DOpMBI
€CTECTBEHHOTO otOopa: JBIKYIIUH, CTaOMIIM3UPYIOLINH, pa3pbIBAOIINNA
(zm3pynTtuBHbIi). IlonmoBoii oTOOp. BO3HMKHOBEHHE UM 3BOJIOLHS  COIMAIBHOIO
MOBEJICHUSI )KUBOTHBIX.

[Ipucnoco6neHHOCTh OpraHU3MOB KaK pe3ynbTar MUKPO3BOJIOLUH.
Bo3HukHOBEeHHE TPUCTIOCOONIEHUH Yy OpraHu3MoB. ApomMop(do3bl U HIMOATaNTalUU.
[Tpumepsl TPUCHOCOONICHU Yy OPraHUu3MOB: MOPQOJOTUYECKHE, (PU3NOIOTHYECKUE,
OHoXuMHUYeCcKHe, noBeAeHYeckue. OTHOCUTENBbHOCTh IPUCIIOCOOIEHHOCTH OPraHU3MOB.

Bun, ero «kputepum u cTpykKrypa. BumooOpa3oBaHwe Kak pe3ynbTar
MUKpO3BOIIOIMH. M3omsauus — kintodeBoit (aktop BupooOpazoBanus. IlyTu u cnocoOsl
BUJ1000pa30BaHMUS: aJJIONaTPUYECKOe (reorpaduueckoe), CUMITATPUUECKOE
(PKOJIOTUYECKOE), «MTHOBEHHOE» (MOJUILTIOUAU3AIus, TuOpuau3anus). JuTeasHOCTh
HBOJIFOLIMOHHBIX IIPOLIECCOB.

Mexanu3Mbl (OpMHPOBaHUS OMOJIOTMYECKOTO Pa3HOOOpa3usl.

Ponb 3BOMIOLMOHHON OuMoONIorMH B pa3pabOTKEe HAyYHBIX METOAOB COXpPaHEHUs
OouopasHooOpazusd. MHUKpPOAIBOMIOLMS M KOABOJIOLHMSA MAapa3uTOB U HMX XO35EB.
Mexanu3Mbl (GOpMHPOBaHUS YCTOMUMBOCTH K aHTUOMOTUKAM U CITOCOOBI OOPBOBI C HEM.

Jlemoncmpayuu:

Ilopmpemui: C.C. YUetBepukon, 3. Maiip.

Tabauywvl u cxemovl: «MyTallMOHHAST U3MEHYUBOCTEY, «llomynsiuuoHHast CTpyKTypa
Buma», «Cxema mposiBIeHUsT 3akoHa Xapau—BaitnOepra», «/IBwxkymime Cuiibl
IBOJIIOLIUNY»,  «OKOJOTMYECKass  W30JSMS  TMONYJISUUN  ceBaHCKOW  (openuy,
«I'eorpaduueckasl M30J5UMA JUCTBEHHUIBI CUOUMPCKON W JIMCTBEHHULBI JAypCKOiD»,
«lTomynsiquoHHBIE BOJHBI YUCIEHHOCTH XUUIHUKOB U XKepTB», «Cxema JedcTBHS
€CTECTBEHHOTO oTOOpay», «Dopmbl GOpHOBI 3a cyliecTBOBaHUE», «WHIyCTpUaIbHBIM
MenaHusm», <«KuBble uckonaemble», «IIOKpOBUTENBCTBEHHAsT OKpacka >KUBOTHBIXY,
«IIpenynpexnaromas OKpacka >KMBOTHBIX», «®DU3HOJOTHYECKHE  aJalTalHuny,
«IIpucnocobIeHHOCTh OPraHU3MOB U €€ OTHOCUTENBHOCThY, «Kputepun Buaa», « Bumpi-
nBoHUKW», «CTpykTypa BuAa B npupone», «Cnocodsl BHI000pa30BaHUMY,
«['eorpapuueckoe BUAO0Opa3OBaHUE TpPEX BUIOB JIAHJBIIECH», «IDKOJIOrHYECKOE
BUI000pa3oBaHue BUIOB cuHHI, «llomumiouasl pacrenmit», «KamycTtHo-penednbrit
ruopuI.

Obopydosanue.: rTepOapuu pacTeHHMM, KOJJIEKIIMM HACEKOMBIX, uydeja MNTHULl U
3Bepell ¢ ImpuUMepaMu pas3IMYHbIX MPUCTIOCOOJCHUN, Yyuyesa NTHUI[ U 3BEpell pa3HbIX
BUJIOB, TepOapuu pacTeHUM OJIM3KUX BUAOB, 00pAa30BABIIMXCS PA3IMYHBIMU CIIOCOOAMHU.

Jlabopamopnas paboma «BblsiBeHNE U3MEHUNBOCTH Y 0CO0€H OTHOTO BUAAY.

Jlabopamopnas paboma «IlpucnocoOjeHUs OPraHU3MOB M HMX OTHOCHUTEJIbHAs
1e71eCO000pa3HOCThY.
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Jlabopamopnas paboma «CpaBHeHHE BUAOB 110 MOP(POTOTUYECKOMY KPUTEPUION.

Tema 3. Makpo3BoIIOLMS U €€ Pe3yabTaThl

Metonsl n3ydeHus Makpo3BOJMOLMH. [laseoHTONIOrMYECKHME METOABI HU3y4YEHUs
sBosironinu. Ilepexoaubie popMbl U PUIOreHETHUECKHE PSAbI OPTaHNU3MOB.

buoreorpadudeckue meroanl u3ydeHus: 3oironuu. CpaBHeHue ¢Giopsl U (payHbI
MaTEpUKOB M OCTpoBOB. buoreorpaguueckue obnactu 3emsn. Buabl-sHIeMuku u
PEJHKTHI.

OMOpUONOTHYeCKUe ¥ CPABHUTEIHLHO-MOP(OJIOTHUYECKHE METOAbl U3YyYEHHUS
BONIIOLMU. ['eHeTMdecKne MEXaHW3Mbl DBOJIOLMHA OHTOI€HE3a U IOSBIICHHUS
HBOJIFOLIMOHHBIX HOBIIECTB. |'OMOJIOTMYHbIE U AHAJIIOTMYHBIE OpraHbl. PyniuMeHTapHbIe
OpraHbl U aTaBU3Mbl. MOJIEKYIISIPHO-TEHETHYECKHIE, ONOXUMUYECKUE U MATEMaTHYECKHE
METOAbl UM3y4yeHus dBoiaround. ['omonormunesle reHbl. COBpPEMEHHBIE  METO[BI
NOCTPOEHUS (PUIIOTEHETUYECKUX JIEPEBHEB.

XPpOMOCOMHBIE MYTAILIMH U 3BOJIIOLUS TEHOMOB.

OOuume 3akOHOMEpHOCTH (MpaBmia) 3BomonuH. HeoOpaTUMOCTh 3BONIOIMH.
AnantuBHas paguanvs. HepaBHOMEpPHOCTb TEMIIOB YBOIIOLIHH.

Jlemoncmpayuu:

Ilopmpemwi: K.M. bap, A.O. KoBanesckuii, ®. Mromiep, O. ['ekkerb.

Tabauyor u cxemol: «DWIOTEHETUUECKUN pAl  JIOWIAAW», «APXEONTEPUKCY,
«3Bepo3yOnie smeps», «Crerouedainsl», «Punnodpute», «CeMeHHbIE MAOPOTHUKUY,
«buoreorpaduueckue 30861 3eMiny, «/peiid koHTHHEHTOBY, «PenukTh», «HauanpHbie
CTaAuM SMOPHOHATIBLHOTO Pa3BUTHUS TMO3BOHOYHBIX JKUBOTHBIX», «['OMOJOrMYHBIE H
aHaJIOTUYHbIE OpraHbl», «PyauMeHTb», «ATaBU3MBDY, «XpPOMOCOMHBIE HAOOPHI
YyelioBeKa M IMMIaH3e», «l7aBHble  HampaBieHHs — HBoiouun»,  «OOmme
3aKOHOMEPHOCTH 3BOJIIOLIHI.

ObopydosaHnue:  KONIEKIMH, TrepOapuu, MYJSKH HCKOMAEMBIX  OCTaTKOB
OpraHu3MOB, MYJSDKM TOMOJIOTMYHBIX, AHAJIOTMYHBIX, PYAMMEHTApHBIX OPraHOB M
aTaBU3MOB, KOJUIEKLIIMHA HACEKOMBIX.

Tema 4. IIpouncxoxaenne U pa3BuTHE )KU3HA HA 3emJie

HayuHble rumoTe3bl MPOUCX0XKACHUS KU3HU Ha 3emiie. AOHOreHe3 U MaHCIePMUS.
JloHayuHble TIpeACTaBICHUS O 3apOXKICHMM OKW3HU (KpeanmoHu3Mm). [umotesa
MMOCTOSIHHOTO CaMO3apOXICHHS XU3HU M €€ omnpoBepkeHue onbitamu . Pemm, JI.
Cnannanrmanu, JI. Tlactepa. [Iporcxoxaenne >kxu3HA U aCTPOOUOIIOTHS.

OcHOBHBIE 3Talbl HEOpPraHWYECKOW HBoytouMH. [lnaHerapHas (Teosoruueckas)
ABOJTIONMS. XUMHUYECKasi BOIIONMS. AOHOTEHHBIM CHHTE3 OPraHMYECKHUX BEIIECTB U3
Heopranuwdeckux. OmpiTr C. Mwumnepa u I'. IOpu. OOpasoBaHue mOJIUMEpPOB W3
MoHoMepoB. KoarepBatHas runore3a A.M. OnapuHa, rumnoresa nepBUYHOro 0yiboHa /.
XonpaeitHna, renetnueckas runore3a I'. Mennepa. Pubosumsl (T. Yek) u runore3a «Mupa
PHK» V. I'un6epra. ®opmupoBanre MeMOpaH U BOSHUKHOBEHHE MPOTOKJIETKH.
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Hctopus 3emnu u meToabl ee uzydyeHus. Vckomaemble OpraHMYE€CKUE OCTATKH.
['eoxpoHosiorusi u ee Meroabl. OTHOcUTENbHasT W aOCOMIOTHAS TE€OXPOHOJIOTHS.
['eoxpoHoIOrMYecKast mKaia: S0Hbl, 3Pbl, IEPUOIBL, STIOXH.

HauvanbHble 3Tanbl opraHrudeckor 3BONOLMHU. [loABIEHHE W 3BOMIONUA MNEPBBIX
KJIETOK. DBoousi Metabonu3Ma. Bo3HukHOBeHHE NEepBbIX 3kocucTeM. CoOBpeMEHHbIE
MUKpPOOHBIE OMOIMIEHKM KaK aHaJoT MepBbIX Ha 3emiie coodiiectB. CTpOMATOJUTHI.
[IpoxaprOThI U 3YKapHOTBHL.

[IpoucxoxneHue dSyKapuoT (CUMOMOTEHE3). DBOJIOIMOHHOE MMPOUCXOXKICHUE
BUPYCOB. [IponCXO0XKIEHNE MHOTOKJIETOYHBIX OPraHW3MOB. BO3ZHMKHOBEHHE OCHOBHBIX
TPYHIT MHOTOKJIETOYHBIX OPTraHU3MOB.

OcCHOBHBIE dTanbl 3BOJIONMK BbICIIUX pacTeHuil. OCHOBHBIE apoMop(dO3bl
pactenuid. Brixon pactennit Ha cymry. [losBiIeHHE CHOPOBBIX PACTEHUM U 3aBOCBAHUE
uMu cymn. CemeHHble pacTeHus. [I[porncxoxaeHne NBETKOBBIX PACTEHUM.

OcCHOBHBIE JTambl SBOJIOUUUA JKUBOTHOTO MHpa. OCHOBHBIE apoMop(do3bl
XKUBOTHBIX. BeHnackas gayna. KemOpuiickuil B3pbIB — MOSIBJIEHUE COBPEMEHHBIX THIIOB.
[lepBble  XOpaoBble KUBOTHbIE. JKW3Hb B BOoAe. OBONIOLUUS TO3BOHOYHBIX.
[Ipoucxoxaenue ampuouit u pentwimil. [IpoucxoxaeHue MICKONMUTAIOUUX WU ITHII.
[Mpunmun kimoueBoro apomopdosa. OcBoeHue OECIO3BOHOYHBIMU U TO3BOHOYHBIMU
KUBOTHBIMH CYIIIU.

PasButne xu3HM Ha 3emile MO 3paM U MEpUOAAM: apXeu, MPOTEPO30H, MAIECO30U,
Me3030i, KaiiHo30M. OOIas XapakTepuUCTUKa KIMMaTa U TeOJOTUYECKHUX MPOIECCOB.
[TosiBneHue M pacuBET XapaKTEPHBIX OPraHU3MOB. YTIJIEOOpAa30BaHUE: €ro YCIOBUS H
BJIMSIHUE HA Ta30BbIi cOCcTaB aTMOC(hEpHI.

MaccoBble BbIMUPAHHUS — DOKOJOTHMYECKHE KpHU3UCHI Ipouuioro. llpuumusl u
CIEACTBHSI MACCOBBIX BbIMHpaHHUW. (COBPEMEHHBIN OSKOJOTMYECKUM KPHU3HUC, €r0
ocobennoctH. [Ipobiiema coxpanenus Omopa3zHooOpaszus Ha 3emiie.

CoBpeMeHHass cuctemMa oOpraHudeckoro wmwupa. llpuHuunel kiaccudukanuu
opranu3mMoB. OCHOBHBIE CUCTEMATUUECKHUE TPYIITIbI OPraHU3MOB.

Jlemoncmpayuu:

lopmpemwvi: ®©. Peaun, JI. Cnamwnannanu, JI. Ilactrep, N.M. Meunukos, A.H.
Omnapum, /1. Xonneiin, I'. Mennep, C. Mumnep, I'. FOpu.

Tabauyvr u cxemwvr: «Cxema ombita ®@. Pemu», «Cxema ombita JI. Tlactepa mo
M3YUYEHHIO CaMO3apOXKIeHUS KHU3HM», «Cxema onbita C. Mumnepa, I'. FOpu», «Ortansl
HEOPraHUYECKOU 3BOIIOLUNY, «I'e0xXpoHOoNornueckas mkana», « HauansHble sransl
opraHu4eckoil sBomonum», «Cxema 00pa3oBaHUS 3YKAPUOT MyTEeM CHUMOUOTEHE3a,
«Cuctema >kuBoW mnpuponb», «CTpoeHue BHpycay, «ApomMopdo3bl pacTEeHU,
«Puanodute», «OMHOKIETOYHBIE BOJAOPOCIN», «MHOTOKIETOYHBIE BOJIOPOCTNY,
«Mxwn», «llamoporHukn», «l'onocemeHHble pacTeHus», «OpraHbl IBETKOBBIX
pacteHui», «Cxema pa3BUTHUS KUBOTHOTO MHUPaA», «ApoMopho3bl KUBOTHBIXY,
«IIpocrerimmey, «Kumeunononoctueie», «llmockue wyepBu», «HUaeHUCTOHOTHEY,
«PwiOB», «3eMHOBOMHBIE», «lIpecMbikaromuecs», «llTuibly, «MIIEKOTUTAIOIINEY,
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«Pa3BuTHE KU3HU B aApPXEHUCKOU 3pe», «Pa3BUTHE KU3HU B MPOTEPO3OMCKON 3pe»,
«Pa3BuTne XW3HM B NAICO30MCKOU dpe», «Pa3sBuTHE XKU3HM B ME3030HMCKOM 3pey,
«Pa3BuTHe XW3HM B KaWHO30MCKOM 3pe», «CoBpeMEHHas CUCTeMa OPraHUYECKOTO
MHPA».

Obopyoosanue: repOapuu pacTEHUN Pa3IUYHBIX OTJEIOB, KOJUIEKIMU HACEKOMBIX,
BJIQYKHBIC IMIPENaparbl XWUBOTHBIX, PAKOBHUHBI MOJUIIOCKOB, KOJUIEKIIMM HIJIOKOXKHX,
CKEJIETBI TO3BOHOYHBIX KUBOTHBIX, Yydesla NTUL U 3BEPEH, KOJJIEKIIUM OKaMEHEIJIOCTEN,
MOJIE3HBIX UCKOIMAEMBIX, MYJISDKM OPTaHUYECKUX OCTATKOB OPTaHU3MOB.

Bupmyanvnasa nabopamopnas paboma «MoaenupoBanue onbiToB Musuiepa—tOpu
0 H3yYEHHIO a0WOTeHHOIO0 CHHTE3a OPraHWYeCKHX COEIMHEHHA B MEPBUYHOU
atMocdepe».

Jlabopamopnasa paboma «VI3ydyeHre U ONMCAHUE UCKONAEMBIX OCTAaTKOB JIPEBHUX
OPTaHU3MOB.

Ilpakmuueckas paboma «3yueHune oCOOEHHOCTEM CTPOCHMSI PACTEHUN Pa3HBIX
OT/ZEIIOB).

Ilpakmuuecxas paboma «W3yuyeHue o0COOEHHOCTEH CTPOCHMSI TMO3BOHOYHBIX
KUBOTHBIX».

Tema S. [IpoucxoxkaeHue 4eji0BeKa — AHTPOIIOT eHe3

Pa3znensl 1 3aga4u aHTPOIMOJIOTUU. METO/IbI aHTPOTOJIOTHH.

CraHOBNIEHUE TIPEACTABICHUM O MPOUCXOXKACHUM YeJIOBEKa. PenurnosHbie
BO33peHUs. COBpEMEHHBIE HAYYHBIE TEOPHH.

CXonCTBO 4eNoBEKa C JKUBOTHBIMU. CHCTEMATHYECKOE IMOJIOKEHUE YEIOBEKA.
CBHIETENHCTBA CXOJCTBA YENIOBEKA C >KUBOTHBIMHU: CPaBHUTEIHLHO-MOP(HOIOTHYECKHE,
IMOpHoIornYeckue, PU3noaoro-OnoxuMudeckue, nopeaeHueckre. OTauuns 4enoBeKa
OT KUBOTHBIX. [IpsIMOXOXKIEeHUE U KOMILJIEKC CBSI3aHHBIX C HUM MNpPHU3HAKOB. PazBuTue
TOJIOBHOT'O MO3Ta U BTOPOU CUTHAJIBHOM CUCTEMBI.

JBkymue cuwibl ((pakTopbl) aHTpOINOreHe3a: OWOJOTHYECKHE, COIUATIbHBIC.
CooTHol1ieHne OMONOTHYECKUX U COIIMAIBHBIX (PaKTOPOB B aHTPOIOI€HE3E.

OcHOBHBIE cTaAuM aHTponoreHeza. PaHHuMe uenoOBEKOOOpazHblE 00€3bsHBI
(MPOKOHCYJIBI) U paHHUE TOHTUIbl — OOILIME TPEeIKH YeTOBEKOOOpa3HBbIX 00€3bsiH U
JOIEW. ABCTPAJIONUTEKM — JBYHOTHE MPEIKH JHOAEH. YeloBEK yMEIbld, NEpPBBIC
V3TOTOBJIEHUSI OpyAuN Tpyaa. YemoBek NpAMOXOIAIIMN U HEPBBIA BBIXOJ JIKOJCH 3a
npenensl Adpuku. UemnoBek reienbOeprckuii — oOIMMA MPEIoK HEaHIEPTAIbCKOTO
YeJIOBEKa M YEJOBEKAa pa3yMHOro. YenoBeK HEaHAEPTAIbCKUM KakK BHUJI JIIOAECH
XOJIOJHOTO

KiInMara. YeyoBek pa3syMHbIM COBPEMEHHOI'O THUIIA, JEHUCOBCKUMU YEJIOBEK, OCBOCHUE
KOHTHMHEHTOB 32 npeaenamMu Apuku. [laneoreneTnka u najaeoreHOMHUKA.

DBOJIONNS COBPEMEHHOTO YeJOBEKa. ECTECTBEHHBIM OTOOp B  MOMYJSIHSIX
yenoBeka. MyTanmoHHbIM mpoiiecc U noauMopdusMm. [lonynsinroHHbIE BOJHBI, Jpeid
T€HOB, MUTpaIus 1 «3()PeKT ocCHOBATEND B MOMYJSALUIX COBPEMEHHOTO YEJIOBEKA.
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UYenoseueckne pacbl. Ilonatne o pace. bonpmme pacel:  €BponeoUaHass
(eBpasmiickasi), aBCTpaJIO-HETPOUJIHAS (PKBATOpHUAJbHAs), MOHIOJIOWJHAs (a3MATCKO-
amepukKaHckas). BpeMs W myTH paccelieHHs 4YeloBeKa IO IulaHeTre. EAMHCTBO
yelloBeuecKnX pac. HaydHas HecocToATenbHOCTh pacu3Mma. [IpucmnocobieHHOCTh
YeJioBeKa K pa3HbIM YCIIOBUSIM OKpYyXarolie cpenbl. BiusHue reorpadudeckoil cpebl
u aperida reHoB Ha MOP(DOIOTHIO U (HU3UOJIOTHUIO YETIOBEKA.

MexaucuuIuinHapHbple METOAbl B (u3n4YecKoil (OMONOrnyeckoil) aHTPOMOIOTHH.
DBOJIIOIMOHHAS. AHTPOIOJOTHS W TAaJCOaHTPOMOJOTHUSI YEJOBEYECKUX TOIMYJISIIHM.
buocounanbHble MCCIEIOBAaHUS TPUPOABI 4YeNoBeKa. MccimemoBaHHe KO3BOJIOLUU
OMOJIOTMYECKOTO U COIUAIBHOTO B YEJIOBEKE.

Jlemoncmpayuu:

Hopmpemuwi: Y. [lapBun, JI. Jluku, A.4. Porunckuii, M.M. I'epacumos.

Tabnuyvt u cxemvl: «MeToabl aHTPOMOJOTHN», «['OJIOBHOW MO3T 4YeIOBEKay,
«YenoBekooOpa3Hble 00e3bsiHb), «CKEJIeT YelloBeKa U CKeJeT IIUMIaH3e»,
«PyIUMEHTBl W aTaBU3MbD), «/[BHXKYIME€ CHJIBI aHTPONOTEHE3a», «IBOJIOLHMOHHOE
JPEBO YETIOBEKA», «ABCTPAIONUTEK», «HeIOBEK yMeIbI», «HeToBeK MPAMOXOISAIININ,
«JlenncoBckuit denoBek» «Heangepranbusy, «KpoManboHUb», «IIpenkn yenoBekay,
«JTanbl 3BOJIIOLNY YEJIOBEKa», «Packl uemoBekay.

Obopyodosanue: MyJISKU OKaMEHEIOCTEH, MPEAMETOB MaTepUalibHOW KYJIbTYpbI
MPEIKOB 4YeJIoBeKa, penpoaykuuu (¢pororpadguu) KapTUH ¢ MHUDOJOTUYECKUMU H
OMONEHCKUMHM  CIO)K€TaMU  TPOMCXOXKICHUS  4esloBeka, (ororpaduu  HaXOHOK
MCKOIIA€MbIX OCTATKOB YEJIOBEKA, CKEJIET YEJIOBEKAa, MOJEIb YEpEra YEJI0BEKa U Yepena
IIMMIIaH3€, MOJEIb KHCTH YEJOBEKa M KUCTHU IIUMIAH3E, MOJIEIM Topca MIPEaKOB
YeJIoBeKa.

Jlabopamopnas paboma «V3yduenne oCOOCHHOCTEHM CTPOEHHUS CKEJeTa YeJIOBEKa,
CBSI3aHHBIX C MPSAMOXO0XKICHUEM.

Ipaxmuueckas paboma «I3ydeHne sKOJOTHUCSCKUX aanTallii YeI0BEKay.

Tema 6. DJxosorussi — Hayka O B3aMMOOTHOIUCHUSIX OPraHU3MOB H
HAIOPTaHU3MEHHBIX CHCTEM € OKPY KaKIIeHl cpeaou

3apoxaeHre U pa3BuTHe dKooruM B Tpynax A. ['ymGonbara, K.®. Pynse, H.A.
CesepuoBa, J. I'ekkens, A. Tencnu, B.H. CykaueBa. Paznmensl u 3agaum 3KOJOTHUHU.
CBs13b KOJIOTUHU C IPYTUMH HAYKAMH.

Metonbt skonoruu. llosmeBbie HaOMIOACHHUS. OKCIEPUMEHTHI B  JKOJOTHU:
MPUPOJIHBIC U JTabopaTopHbIe. MoieupoBaHue B SKOJOTUH. MOHUTOPUHT OKPY KaroIen
Cpenbl: JOKAIbHBIN, pETUOHATBHBIN U TJI00ATBHBIN.

3HaYCHUE AKOJIOTUUECKUX 3HAHUM ISl YEJIOBEKA. JKOJIOTUUECKOE MUPOBO33PEHUE
KaKk OCHOBAa CBs3€M yenoBeuecTBa C Mpupogor. DopMupoBaHHE DKOJIOTHYECKOU
KYJIBTYPBI U 3KOJIOTHYECKOW TPAMOTHOCTH HACEJICHUS.

Jlemoncmpayuu:

TIopmpemeui: A. T'ym6onbar, K.®@. Pynse, H.A. Ceeprios, 2. I'ekkens, A. Tencnu,
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B.H. Cykaues.

Tabnuyer u cxemvi: «Pa3mensl skonorum», «MeTomsl skomorum», «Cxema
MOHHUTOPHHTA OKPY>KAIOIIEH CPEIb.

Jlabopamopnas paboma «3ydeHne MeTOI0B SKOJIOTUUECKUAX MUCCIICTOBAHUI.

Tema 7. Opranusmsl U cpea O0UTAHUSA

Okonoruyeckre (GakTopbl M 3aKOHOMEPHOCTH uX jnerctBus. Kiaccudukarms
IKOJIOTUYECKUX (PAKTOpOB: aOMOTHUYECKHEe, OMOTHYEeCKue, aHTpomoreHHsle. OOImue
3aKOHOMEPHOCTH JIeUCTBHs dKojornyeckux ¢akropoB. IIpaBuno mmaumyma (K.
[npenrens, K. JIlubux). TonepaHTHOCTh. OBPUOMOHTHBIE M CTEHOOMOHTHBIE
OpTaHU3MBI.

AbGuoTtnueckue ¢akropsl. CBeT kak skonorudeckuid dakrop. [ledicTBue pasHbIX
YYaCTKOB COJIHEYHOI'O CIEKTpa HAa OpPraHU3Mbl. DKOJOTMYECKUE TPYIIbl PACTEHUNA U
YKUBOTHBIX IO OTHOIICHUIO K cBeTy. CUrHanbHas pojb cBeTa. @OTONEepUOIU3M.

Temnepatypa kak skonoruueckuid axrop. JleiictBue TeMeparypbl Ha OpraHU3MBI.
[IoMKMNOTEpMHBIE W TOMOMOTEPMHBIE OPTaHU3MBI. ODBPUTEPMHBIE M CTEHOTEPMHBIE
OpPTaHU3MBI.

Bnaxuocts kak oskonorumdeckuit  (Qaxtop. I[IpucnocoOneHuss pacteHuidl K
nojaJiep>KaHuo0 BoAgHoro OanaHca. Knaccudukaius pacTeHHil MO OTHOLIEHUIO K BOJE.
[TpucniocoOneHust KUBOTHBIX K U3MEHEHHUIO BOJJHOTO PEXKHUMA.

Cpeapl oOWTaHMS OpPraHW3MOB: BOJIHAs, HA3EMHO-BO3JAYyIIHAs, I[OYBEHHAas,
riyOuHHas MOJNOYBEHHAs, BHyTpUOpraHu3MeHHas. OU3NKO-XUMUYECKUE OCOOEHHOCTH
cpen obuTaHus opraHu3MoB. [lprcrnocobienns opraHu3MoB K JKU3HH B Pa3HbIX Cpeax.

buonornyeckue putmbl. BHeniHue u BHyTpeHHHE pUTMbl. CyTOUHBIE U TOJUYHbBIE
putMbL. [Iprcnoco6ieHHOCTh OPraHu3MOB K CE30HHBIM M3MEHEHUSIM YCIIOBHUH JKU3HU.

Kusnennsie Gopmbl opraHuzmoB. [loHsTne o xu3HeHHOU (Gopme. KuU3HEHHBIE
GopMbl pacTEeHUi: [epeBbsl, KYCTapHHKH, KYCTapHUYKH, MHOIOJIETHUE TpaBbl,
onHoJieTHUE TpaBbl. JKu3HEHHblE (OPMBI >KMBOTHBIX: THIPOOMOHTBHI, T'€OOMOHTHI,
a’3poOHOHTBI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HU.

buotnueckue Qakropbl. Buasl OMOTHYECKUX B3aUMOJCHCTBUN: KOHKYPEHIIUS,
XUIIHUYECTBO, cuMOM0O3 U ero ¢opmbl. IlapasuTusm, koomepanus, MyTyalHu3M,
KOMMEHCaIu3M (KBapTUPAHTCTBO, HaxjeOHMYECTBO). HeTpoduueckue B3auMoeiCcTBUS
(Tommmueckue, (opuueckue, hadbpuueckue). 3HaAYCHHUE OMOTHYECKUX B3aMMOJCHCTBUIN
JUIsl  CYLIECTBOBAHMSI OPTraHU3MOB B cpeAe oOuTaHus. [IpuHIMI KOHKYPEHTHOTrO
VCKITFOUEHHS.

Jlemoncmpayuu:

Tabauyvt u cxemol: «Ikosiorudyeckue GpakTopel», «CBETOBON CIIEKTP»,
«OKOJOTUYECKHE TPYIIbl >KUBOTHBIX IO OTHOLIEHUID K CBETY», «TemIokpoBHbIE
KUBOTHBIE», «XOJOJAHOKPOBHBIE JKMBOTHbIE», «DU3HOJOTUYECKUE  aJanTaluu
AKHUBOTHBIX», «Cpeibl OOUTaHMsI OpraHu3MoBy, «buonornyeckue puTMbl», « KusHeHHbIe
dbopMbl  pacTeHUi», «’KuzHeHHbIE bopMbI KUBOTHBIX», «IJKocucreMa
HIMPOKOJUCTBEHHOTO Jieca», «IJKOCHCTeMa XBOWHOro Jecay, «llemum mnutanusy,
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«XumHauuectoy, «Ilapazutuzmy, «Konkypenuus», «Cumonosy», «KommeHcammzm.

Obopyoosanue: Tepdbapun pacCTEHUN U JKUBOTHBIX, MPUCITOCOOJICHHBIX K BIIUSHHUIO
Pa3IMYHBIX SKOJOTUYECKUX (PAKTOPOB, repdapuu CBETOJIOOUBBIX, TEHETIOOMBBIX U
TEHEBBIHOCJIMBBIX PACTEHUHN, CBETOIIOOMBBIE, TEHEIIOOMBBIE W TEHEBBIHOCIWBHIC
KOMHATHBIE pacTeHHUs, TepOapuu U KOJUICKIMU TEIUIONIOOMBBIX, 3UMOCTOMKUX,
MOpPO30YCTOMYMBBIX PACTEHHMM, uYydena TMTULl M 3Beped, repOapuu pacTeHUid,
OTHOCSIIUXCS K TUTpoduTaM, kcepohuraMm, Mme30(puramM, KOMHATHBIC PACTCHUS JTaHHBIX
IpyNI, KOJUICKIIUU KUBOTHBIX, OOMTAIONIMX B Pa3HbIX cpelax, repoapuu v KOJUICKIUH
pacTeHUN W KUBOTHBIX, OOJIAAIOMIMX YepPTaMH MPUCIOCOOICHHOCTH K CE30HHBIM
W3MCHCHHUSM YCIIOBUM JKHU3HH, TepOapuM W KOJUICKIIMM PACTCHUNH W >KUBOTHBIX
Pa3IMYHBIX KU3HEHHBIX (OPM, KOJUIEKIIMU KUBOTHBIX, YYAaCTBYIOIIUX B Pa3IUYHBIX
OMOTUYECKUX B3aMMO/ICHCTBHSIX.

Jlabopamophnasa paboma «BbisBieHHE MPUCTIOCOOJIECHUN OPraHU3MOB K BIIUSTHUIO
CBETay.

Jlabopamopnas paboma «BblsiBIEHHUE MPUCTIOCOOTICHUN OPraHU3MOB K BIIUSHUIO
TEeMIIepaTyphI».

Jlabopamophnas paboma «AHATOMUYECKHE OCOOCHHOCTU PACTCHH U3 pa3HBIX
MeCT OOUTaHUS.

Tema 8. Ikos10rusi BUA0B U NMOMYJISAIMH

DKOJIOTHYECKHE XapaKTepUCTUKU mnonyisuuu. [lomynsuus kak Ouojoruueckas
cucteMa. Ponb HEOMHOPOTHOCTH Cpenbl, (U3MUECKUX OaphepoB M OCOOCHHOCTEH
Ouosioruu BUJIOB B (OPMUPOBAHUM MPOCTPAHCTBEHHON CTPYKTYpPhl MOMYJISIIIUNA.
OCHOBHBIE TMMOKa3aTEIN MOMYJSALMU: YUCICHHOCTh, MIIOTHOCTh, BO3PACTHAS W MOJOBAS
CTPYKTYpa, POKIAEMOCTh, IIPUPOCT, TEMI POCTA, CMEPTHOCTDH, MUTPALIUSL.

DKoJoruYecKass CTpykTypa mnonyisinud. OIEHKa 4YHCIEHHOCTH IMOMYJISIUY.
JluHamMuka TONyJSIMUA M €€ peryadanus. DbHUOTHYEeCKUMH MNOTEHUUAT MOMYJIALNY.
MogenupoBanue AWHAMUKM nOoNyJsiuuu. KpuBble poCTa YHMCIEHHOCTH MOIMYJISALUU.
KpuBsie BeikuBaHUS. Perysiiius 4ucIeHHOCTH MOMYJISIIUA: poJib (PaKTOPOB, 3aBUCSIIINX
Y HE 3aBUCAIIMX OT IJIOTHOCTH. DKOJOTHUECKUE cTpaTteruu BUaoB (I- u K-ctparerun).

[Tonsitue 00 skonornyeckor Huuie Buaa. Mecroodburanue. MHOroMmepHas MOJEINb
skosiornyeckon HumM  JI.M. XaruymHcona. Pa3Mmepbl  JKOJOTMYECKOW  HUIIW.
[ToTeHuMabHAS U PeaTM30BaHHAS HUILIU.

Bun xak cucrema nonysisiiuid. Apeasibl BUJI0B. BUIbI 1 UX )KU3HEHHBIE CTPATETHM.
DKOJIOTUYECKHUE YKBUBAJICHTHI.

3aKOHOMEPHOCTH TMOBEACHMS M MHIpalUil >KMBOTHBIX. bHoJlornueckne HWHBa3uu
YyKEPOIHBIX BUIOB.

Jlemoncmpayuu:
Iopmpem: J1.1. XaT4nHCOH.
Tabauyvt u cxemvi: «IKOJIOTUYECKHUE XapPaAKTEPUCTUKHU MOIMYJIISALIUN,

«IIpocTpaHcTBEeHHasl CTPyKTypa MNOMyIsiuun», «Bo3pacTHble MUpaMUbl MOMYISLAN,
«CKOpOCTh 3aceseHusi MOBEPXHOCTH 3EMJIM Pa3IMYHbIMU OpraHu3Mammu», «Mojenb
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skojorndyeckor Humu JI.M. XatuynHCcoHa».
Obopyodosanue: repdapun pacTCHUH, KOJJICKIIUHA KUBOTHBIX.
Jlabopamopnas paboma «IIpucnocoOaeHNs CEMSH PaCTEHUM K PacCEICHUION.

Tema 9. Jxosorust coodmEecTB. IKOJIOTHYECKHE CHCTEMBbI.

CooOmiectBa opranu3sMoB. buoneno3 u ero crpykrypa. CBs3M MexAy
opraHu3Mamu B OMOLIEHO3E.

Okocucrtema kak OTkphiTas cucteMa (A.Jl. Tencnu). DyHKIMOHATBHBIE OJIOKU
OpraHuU3MOB B 3KOCHCTEME: MPOJYIEHThl, KOHCYMEHTHI, peayleHThl. Tpoduueckue
ypoBHH. Tpoduyeckue 1nienu u cetn. Abrotndeckne O6J0KH 3KocucTeM. [10UBBI 1 WITHI B
skocucTemMax. KpyroBopoT BemIeCTB v MOTOK SHEPTUU B IKOCUCTEME.

OcHOBHBIE TOKa3aTeNd HKOCUCTEMbl. buoMacca u mpoaykius. DKOJOTUYECKUE
MAPaMUJIbI YUCEN, OMOMACCHI U SHEPTUHU.

HampaBneHHbsie 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKieccuu. [lepBuuHbIE U
BTOPUYHBIE CYKIIECCUU U UX MPUYUHBI. AHTPOTIOTEHHBIC BO3JCHCTBUS HA CYKIIECCHH.
KnumakcHoe cooOuiectBo. buopasHooOpazve M THOJHOTa KpyroBOpOTa BEIIECTB —
OCHOBa yCTONYHMBOCTH COOOIIECTB.

[IpuponHbIE SKOCUCTEMBI.

AHTpOIIOTEHHBIE 3KOCUCTEMBI. ATrposkocucTemMa. ArpoueHo3. Paznuuus mexnay
AHTPOIOTEHHBIMU U TTPUPOIHBIMU SKOCUCTEMAMH.

VYpboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. ['oponackas ¢uopa u
dayna. CuHaHTpomM3alus TOpPOACKON QayHbl. buojormdeckoe M XO3SMCTBEHHOE
3HAYEHUE arpO’IKOCUCTEM U YPOOIKOCUCTEM.

3aKkOHOMEpPHOCTH (POPMUPOBAHMS OCHOBHBIX B3aMMOJCHCTBUM OpPraHU3MOB B
sKocucTemax. llepeHoC »HEpruM W BEIIECTB MEXAY CMEXHBIMH SKOCHCTEMaMHU.
Y CTOWYMBOCTh OPraHU3MOB, MOMYJISIIUA M AKOCHUCTEM B YCIOBUSIX E€CTECTBEHHBIX U
AHTPOITOTE€HHBIX BO3AECHUCTBUM.

MeTo10510THsI MOHUTOPUHTA €CTECTBEHHBIX U aHTPOMOTE€HHBIX SKOCUCTEM. .

Jlemoncmpayuu.

Ilopmpem: A.Jl. Tencnu.

Tabauywvl u cxemor: «CTpyKTypa OMOLIEHO3a», «DKOCHCTEMA MIMPOKOIMCTBEHHOTO
jgecay, «IKOCHUCTEMa XBOWHOTO Jeca», «DyHKIMOHAIbHBIE TPYNIBI OPraHU3MOB B
skocucteMe», «KpyroBopoT BemecTB B skocucteMey, «llenmu murtanus (mactOumHasi,
NETPUTHAS)», «DKOJIOTMYecKass MHUpaMHIa YHcell», «DKOJOoThYecKas MupaMujia
oroMacchl», « IKOJIOTUYECKasi MUpaMuia YHEPTrum», «O0pa3zoBanue 00JI0Tay,
«IlepBuuHas cykueccus», «BoccraHoBieHue jeca mocie mnoxapa», «IKocucTemMa
o3epa», «ArpoueHo3», «KpyroBopoT BeIIECTB W IOTOK 3HEPTrUd B AarpolEHO3e»,
«IIpumepsl ypOOIKOCUCTEMY.

Obopyodosanue: TepOapuu pacTeHUM, KOJUICKIIMM HACEKOMBIX, 4ydesia MTHI] U
3Bepeil, repbdapum KyJbTYPHBIX W JUKOPACTYIIUX PACTCHUH, aKBapuyM KaK MOJIEhb
HKOCUCTEMBI.

Ilpaxmuueckas paboma «VI3ydeHue u onucanue ypoo3KOCUCTEMBI».
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Jlabopamopnas  paboma  «V3ydeHue pasHOOOpa3usi MEJIKHUX TOYBEHHBIX
YICHHUCTOHOTHX B Pa3HBIX SKOCUCTEMAX).

Ixckypcus «IKCKypcus B TUITUYHBINA OUOreoleHos3 (B 1yOpaBy, Oepe3HsK, eIbHUK,
Ha CyXOJIOJIbHBIN WM MOMMEHHBIN YT, 03€p0, 00JI0TO)».

IOxckypcus «IKCKypcus B arposkocucreMy (Ha Tole WiIM B TEIUIHYHOE
XO03SHUCTBO)».

Tema 10. buocdepa — riiodanbHas 3xkocucTeMa

buocpepa — oOmennanerapHas o0ojouka 3emiid, T/€ CYUIECTBYET WIH
CylllecTBOBaJla >kKM3Hb. PasButhe mnpeacraBieHuit o Ouocdepe B Tpyaax . 3rocca.
VYuenue B.M. Bepnanckoro o 6mocdepe. Ob6nactu O6mochepbr m ee cocraB. JKupoe
BelecTBO Onocdepsl U ero GyHKIIUH.

3aKOHOMEpPHOCTH cylecTBOBaHUs Ouocdeprl. OcobeHHocTH Ouochepsl Kak
r00anbHOW 3KOocucTeMbl. JlMHamuueckoe paBHOBecue B Ouocdepe. KpyroBopotsl
BEIIECTB U OMOTCOXMMHUYECKHE LHUKIBI (yriepoaa, a3oTa). PUTMHUYHOCTH SIBIICHUN B
ouocdepe.

3oHanbHOCTh Ouocdepsnl. [lonstue o Ouome. OCHOBHBIE OMOMBI CYIIH: TYHIpA,
XBOMHBIC Jieca, CMEIIaHHbIE U IIUPOKOJIMCTBEHHBIC Jieca, CTEMH, CaBaHHBI, MyCTHIHHU,
TPOIMYECKHE JIeCca, BBICOKOTOPhs. KimMMaT, pacTUTENbHBIA W KUBOTHBI MUpP OMOMOB
CYILN.

Crpykrypa u (YHKIUS >KUBBIX CHUCTEM, OILICHKAa UX PECYpCHOr0 MOTEHIMala U
onocdepHbIX PYHKITUH.

Jlemoncmpayuu:

Ilopmpemui: B.11. Bepranckui, 3. 3r0cc.

Tabnuyvr u cxemwr: «l'eocepsr 3emmm», «KpyroBopor azora B mpupoie»,
«KpyroBopor yriaepoga B npupoae», «KpyroBopor kuciopoma B NpPUPOIE»,
«KpyroBopoT Boabl B npupone», «OcHOBHbIE OMOMBI cymmn», «KiaumaTudyeckue mnosca
3emmn», «Tynapa», «Taiira», «Cwmemanubii jec», «lIIMPOKOIUCTBEHHBIN JIEC,
«Crenby, «CaBanHay, «IlycTeiHa», « Tponnueckuii Jiecy.

Obopyoosanue: TepOapUn paCTEHUH pa3HBIX OMOMOB, KOJIJICKIIMH >KMBOTHBIX.

Tema 11. YennoBek u oKpy:ka0Ias cpeaa

DKOJIOTUYECKUE KPU3UCHI U WX Npu4uHbL. BosznelicTBue yenoBeka Ha Ouocdepy.
3arps3HeHne BO3yIIHON cpenbl. OxpaHa Bo3ayxa. 3arpsisHeHrne BOJIHOM cpebl. OXpaHa
BOJIHBIX pecypcoB. Paspymienue mouBbl. OXpaHa TOYBEHHBIX pecypcoB. M3meHeHue
KJIUMaTa.

AHTpOIIOTEHHOE BO3JICICTBUE HA PACTUTEIBHBIA W >KUBOTHBIM Mup. Oxpana
PACTUTENIBHOTO U KUBOTHOTO MHUpa. OCHOBHBIC MPUHIIMIIBI OXpaHbl TPUPOIbl. KpacHbie
kauru. Ocob6o oxpansiembie npupoaabsie Teppuropun (OOIIT). boranudeckue campl u
300JI0THYECKHUE MAPKH.

OCHOBHBIC TPUHIMIBI YCTOWYMBOIO Pa3BUTUSI YEJIOBEUECTBA U MPUPOJIBI.
PanronanpHOE€ TPUPOJONOIL30BAHUE W COXPAHEHHE OMOJIOTHYECKOTO Pa3HOOOpas3us
3emiu. OO1IME 3aKOHOMEPHOCTH TJIO0ATBHBIX YKOJIOTHYECKUX Kpu3nucoB. OcOOEHHOCTH
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COBPEMEHHOTI'0 KPU3HUCA U €r0 BEPOSITHBIE MOCIIEICTBHS.

Pa3Butre METO0B MOHUTOPUHTA PA3BUTHUS OMACHBIX TEXHOTCHHBIX MPOIIECCOB.

Jlemoncmpayuu:

Tabauyvl u cxemwvi: «3arpsizHeHHE aTMOC(hepwl», «3arpsi3HEHHE TUAPOChHEPHD,
«3arpsizHeHue mouBbly, «llapHukoBbI >PdekT», «Ocobo oxpaHsemble MPUPOIHBIC
TeppuTOpUn», «MOAEIN YIIPABIIEMOTO MUPAY.

Obopyoosanue: hotorpaduu 0XpaHIEMbIX PACTCHUHN U KUBOTHBIX KpacHOW KHUTH
Poccuiickoit ®eneparuu, KpacHoit KHUTH perHoHa.
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IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBbI
11O BUOJIOI'NM HA YPOBHE CPEJHETI'O OBIIEI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATBI

O®I'OC COO ycranaBimuBaeT TpeOOBaHMS K  pe3ysibTaTaM  OCBOCHUS
oOydJaromMMuCcs  MporpaMMm  cpeiHero  o0miero  oOpa3oBaHMs:  JIMYHOCTHBIE,
METAIPEIMETHBIE U MPEIMETHBIE.

B cTpykType IHWYHOCTHBIX pPE3yJIbTAaTOB OCBOEHHUSI MPOTPAMMbI IO OHMOJIOTHUU
BBIJICJICHBI CIEAYIOIIME COCTABIISIIONIME: OCO3HAHHWE OOYYAIOMIMMUCS POCCUHCKON
rPaXJaHCKOM WJICHTUYHOCTA — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEIBHOCTH M
CaMOOTIPEICIICHUI0, HAIMYME MOTHBAIMM K OOY4YEHHUIO OUOJIOTHH, IeeHaNpaBICHHOE
pPa3BUTHE BHYTPEHHHX YOCXKICHHUN JIMYHOCTH Ha OCHOBE KIIIOYEBBIX IIEHHOCTEH H
UCTOPUYECKUX TPAIULMUA pa3BUTHS  OUOJIOTHYECKOTO 3HAHUS, TOTOBHOCTh U
CIIOCOOHOCTh OOYYalOIIUXCs PYKOBOJICTBOBATHCSI B CBOEH JEATEIBHOCTH ILIEHHOCTHO-
CMBICJIOBBIMU  YCTAaHOBKaMH, MPUCYIIUMU CHUCTEME OHMOJOTHYECKOTO O0pa3oBaHus,
HaJlMyue TPaBOCO3HAHUS HKOJOTUYECKON KyJIbTYpbl, CIOCOOHOCTH CTAaBUTh LIEIU U
CTPOUTH )KU3HECHHbBIE ILJIAHBI.

JIM4HOCTHBIE PE3yIbTaThl OCBOCHMS MPOTPAMMBI MO OWOJOTUU JOCTUTAIOTCA B
€IMHCTBE Yy4YeOHOM UM  BOCIHUTATEIBHOM  JEATEIBHOCTM B  COOTBETCTBUU C
TPAJULIUOHHBIMA POCCUIUCKUMHU COLIMOKYJIBTYPHBIMH, HCTOPUYECKHMMH M JTyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMU, TPUHATHIMM B OOIIECTBE MpaBWIaMH W HOpPMaMu
MOBEICHUSI M  CIOCOOCTBYIOT TpOIeCcCaM CaMOIO3HAHHWS, CaMOBOCIHUTAHUS U
CaMOpa3BUTHs, PA3BUTHUSI BHYTPEHHEW MO3UIUMU JIUYHOCTH, MATPUOTHU3MA U YBAXKEHUS K
3aKOHY M TMPABOMOPSAKY, YEJIOBEKY TpyJla W CTaplIeMy I[OKOJEHUIO, B3aMMHOIO
YBOKEHUS, OCEPEKHOTO OTHONICHUS K KYJbTYpHOMY HACIEAUI0 U  TPaAUIUSM
MHOTOHAIIMOHAJILHOTO Hapoaa Poccuiickont ®enepanuiv, NPUPOAE W OKPYKAIOLICH
cpene.

JIngyHOCTHBIE pe3yJbTaThl OCBOCHHS y4eOHOTO mpeameTra «buosiorus» T0KHBI
OTpaxxaTb ~ TOTOBHOCTb M  CIIOCOOHOCTh  OOYYalOMIUXCS  PYKOBOACTBOBATHCS
chOpMUpPOBAHHOW BHYTPEHHEH TO3UIMEH JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpHEHTAIINM, TTO3UTUBHBIX BHYTPEHHHUX YOCKICHNUN, COOTBETCTBYIOIINX TPAAUITIOHHBIM
[IEHHOCTSIM POCCHMCKOTO OOIIECTBa, pPACHIMPEHUE >KU3HEHHOTO OMbITa W OIBITA
JNEATEIbHOCTH B IIPOLIECCE pEAM3alMM OCHOBHBIX HAIlPaBJICHUNA BOCHUTATEIIbLHOU
JNEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIMTAHWS:

C(OPMHUPOBAHHOCTD TPAXKIAAHCKOW TMO3UIUN OOYYArOIIErocss KaK aKTHBHOTO U
OTBETCTBEHHOTO WIEHA POCCUHCKOTO OOIIEeCTBA;

OCO3HAHHME CBOMX KOHCTUTYLMOHHBIX IPaB M OOS3aHHOCTEW, YBa)XKEHUE 3aKOHA U
NPaBOMOPSIKA;
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TFOTOBHOCTh K COBMECTHOM TBOPYECKOW MEATEIbHOCTH MNPU CO3JaHUM YUYEOHBIX
MPOEKTOB, PEUICHUH YY€OHBIX U MO3HABATENIbHBIX 33]1a4, BBHIOJHEHUN OHOJIOTHMYECKUX
JKCIIEPUMEHTOB;

CIIOCOOHOCTH OIpPEAENATh COOCTBEHHYIO MO3UIMIO [0 OTHOIICHUIO K SBJICHUSIM
COBPEMEHHOM KU3HU U OOBSICHATH €€;

YMEHUE YYHUTHIBATH B CBOMX JCHCTBUSAX HEOOXOAMMOCTb KOHCTPYKTHUBHOTO
B3aMMOJICUCTBUS JIIOJIEH C pa3sHbIMH YOEXKIEHUSMHU, KYJIbTYpPHBIMU I[IEHHOCTAMH U
COLIMAJIbHBIM ITOJI0KEHUEM;

TOTOBHOCTh K COTPYJAHHMYECTBY B IPOLIECCE COBMECTHOTO BBIMOJHEHUS yUEOHBIX,
II03HABATEJBHBIX U UCCIIEIOBATEIbCKUX 3aJa4, YBAKUTEIBHOTO OTHOLICHUS K MHEHUIO
OTIIOHEHTOB MPH 00CYKJIEHUU CIIOPHBIX BOIIPOCOB OMOIOTHYECKOTO COJIECPIKAHUS;

TOTOBHOCTb K T'YMAaHUTApHOM U BOJIOHTEPCKOM JAEATEIBHOCTH;

2) MaTPHOTHYECKOT0 BOCITUTAHUSI:

c(hOPMUPOBAHHOCTh POCCHUMCKOW Tpa)xKJaHCKOW UIAECHTUYHOCTH, MNaTPUOTHU3MA,
YBa)KECHHSI K CBOEMY HAapoJdy, YyBCTBAa OTBETCTBEHHOCTH Iepell PoauHo, ropaocTu 3a
CBOM Kpail, CBOW PoauHy, CBOW S$3BIK W KYyJIbTYpy, NpPOIUIOE K HACTOSAIIEE
MHOTOHAIlMOHAJIBbHOTO Hapoaa Poccnu;

LIEHHOCTHOE OTHOUIIEHHWE K MPUPOJAHOMY HACHEAUI0 W NaMITHUKAM IPUPOIbL,
NOCTUXKEHUAM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTHUAX, TPY/E;

CIIOCOOHOCTh OLICHMBATh BKJIAJ] POCCHUICKUX YYEHBIX B CTAHOBJICHHUE U Pa3BUTHE
OMOJIOTHH, TTOHUMaHUSI 3HaYCHUs OMOJIOTUM B MO3HAHUM 3aKOHOB MPUPOJBI, B JKU3HU
YeJI0BeKa U COBPEMEHHOTO O0IIECTBA;

uaerHas yOeXJIeHHOCTh, TOTOBHOCTb K CIHyKeHHI0O u 3amure OTedecTBa,
OTBETCTBEHHOCTb 3a €r0 CyIb0Y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMA:

OCO3HAaHUE IYXOBHBIX IEHHOCTEW POCCUICKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh  OILICHMBATh CHUTYallMl0O W TPUHUMATh OCO3HAHHBIC pEIICHUs,
OPUEHTHUPYACH HA MOPAJIbHO-HPABCTBEHHBIC HOPMBI U [IEHHOCTH;

OCO3HaHME JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYMBOTO Oy IYIIErO;

OTBETCTBEHHOE OTHOIIIEHWE K CBOUM POJUTENSM, CO3/IAHUI0 CEMbH Ha OCHOBE
OCO3HAHHOTO TIPUHATHUSA LEHHOCTEHM CEMEWHOW >XU3HU B COOTBETCTBUU C TPAAULIHASIMU
Hapo 0B Poccuu;

4) 3CTeTHYECKOro BOCIIMTAHHUSA:

SCTETHMYECKOE OTHONICHHE K MHUPY, BKJIIOYas OCTETHKY OBbITa, HAYYHOTO H
TEXHUYECKOI'O TBOPYECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOILCHHMI;

MOHMMAaHHE DMOIMOHAILHOTO BO3IEHCTBHS XKMBOM IPUPOILI U €€ LIEHHOCTH;

TOTOBHOCTh K CAMOBBIPD@KCHHIO B pasHBIX BHIAX MCKYCCTBA, CTPEMJIEHHUE
IPOSIBJISITH KAYECTBA TBOPUECKOMN JTUUHOCTH;
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5) ¢uznyecKkoro BOCIIMTAHUA:

NOHUMAHUE M peali3allus 3J0POBOT0 M 0E30MacHOTr0 oOpa3a KU3HHU (370pOBOEC
MUTaHWe, COONIOICHHE TUTMEHWYCCKMX IMPaBUI W HOPM, COAJaHCHPOBAHHBIA PEKUM
3aHATHN U OTIBIXA, PEryispHas Gu3nyecKas aKTHBHOCTH), OEPEIKHOTO, OTBETCTBEHHOTO
U KOMIICTEHTHOI'O OTHOIIEHHS K COOCTBEHHOMY (DH3MUYECKOMY H IICHXHYCCKOMY
3JI0POBBIO;

MOHMMAaHHUE IIEHHOCTH MPaBHJ HHIMBHIYaTbHOTO W KOJUIEKTHBHOTO 0€3011acHOro
MOBEJICHHS B CUTYAIHSX, YTPOXKAIOIINX 3I0POBBIO M KU3HH JIIOCH;

OCO3HAHUE TMOCIEACTBUN M HENPHUATHS BPEIHBIX NPUBBIYEK (YIOTpeOICHHS
aJIKOTOJIs, HAPKOTUKOB, KYPEHHS);

6) TpyaoBOro BOCIIMTAHUSI:

TOTOBHOCTH K TPY/y, OCO3HAHUE [IEHHOCTH MacTepCTBa, TPY1000ue;

FOTOBHOCTh K AKTHUBHOW JEATEIIBHOCTA TEXHOJIOTHYECKOW U  COLHUAIBHOMN
HaIMpaBJICHHOCTH, CHOCOOHOCTh WMHUIMUPOBATH, IUIAHUPOBATH M CaMOCTOSITEIIBLHO
BBITIOJIHATH TAKYIO JEATEIbHOCTD;

MHTEpEC K pa3IuyHbiM cdepam MpodheCCHOHAIIBHOU NESTEIbHOCTH, YMEHUE
COBepIIaTh OCO3HAHHBIA BBHIOOp Oymyliel mpodeccud U peaanu3oBbIBaTh COOCTBEHHBIE
KU3HEHHBIE TUIaHbI,

TOTOBHOCTB M CIIOCOOHOCTh K 0Opa30BaHUIO0 U CaMOOOPA30BAHUIO HA MPOTSKEHUN
BCEM KU3HU,

7) 3KO0JOTHYeCKOTr0 BOCTIMTAHUS:
AKOJIOTMYECKH 11€JIeCO00pa3HOe OTHOIICHUE K MPUPOJAEC KaK MCTOYHUKY JKU3HU Ha
3emMiie, OCHOBE €€ CYIIECTBOBAHUS;

IIOBBILLICHUE YPOBHS 3KOJIOTUYECKOU KYJIbTYPHI: pUOOPETEHHE OIbITa
TJIAHUPOBAHMS TTOCTYNIKOB M OLEHKHA UX BO3MOXKHBIX IMOCIEICTBUN JJIs1 OKPYXKarOUIEH
cpensl;

OCO3HaHME TJIO0AJTBLHOIO XapakTepa »HSKOJOTHYSCKHX TMpobdjieM W MyTer ux
pelieHus;

CITIOCOOHOCTh HMCIOJIB30BaTh MPUOOpPETaeMble NIPH M3YYCHUU OWOJIOTUU 3HAHUS U
YMEHHS TIPU PEIICHUH TPoOJIeM, CBA3aHHBIX C PAllMOHAJIBHBIM ITPUPOIONIOIH30BAHIEM
(coOmroieHne MpaBU TMOBEACHUS B TMPUPOJIC, HAMPABJICHHBIX HA COXpPaHCHHE
paBHOBECHUS B 9KOCHCTEMaX, OXpaHy BHJIOB, YKOCUCTEM, brocdeps);

AKTUBHOE HEINPUITUE JEUCTBHM, NPUHOCAIIMX BPEI OKPYXAOUIEH MNPUPOIHOU
cpene, YMEHHE NPOTHO3MPOBATH HEOJArONMPHUSATHBIE HKOJOTHMYECKHUE TMOCTIECTBUS
NpEeANTPUHUMAEMBIX ICMCTBUM U MPEAOTBPAIATh UX;

HAJIMYKUE PA3BUTOrO0 3SKOJOTMYECKOTO MBIIUICHHS, 3KOJOTMYECKON KYJIbTYPHI,
ONbITa ACATEIIBHOCTH JKOJOTMYECKOM HAIPaBICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCA
VMU B TO3HABATEJbHOM, KOMMYHUKATUBHOM M COLIMAJIBHOW IMPAKTHUKE, TOTOBHOCTU K
YYaCTHIO B IPAKTUYECKOMN AEATEIBHOCTU 3KOJIOTHUYECKOW HAIIPABICHHOCTH;
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8) HeHHOCTH HAYYHOTO MO3HAHWS:

c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHHSI, COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAayKd W OOINECTBEHHOW TNPAaKTUKH, OCHOBAaHHOTO HA JHWajore KYJbTYp,
CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTAa B MOJMKYJIBTYPHOM MUDE;

COBEpIIICHCTBOBAHNE SI3bIKOBOM M YHUTATENBCKOM KYyJIbTYphl KaK CpelICcTBa
B3aUMOJICHCTBHSI MY JIFOJBMH U TTO3HAHUS MHPA,;

NOHMMaHWE crenupuK OWOJOTHH KaK HayKH, OCO3HaHUS €€ poJd B
GOpMHUPOBaHUM  PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU  IEJIOCTHOTO
NPECTaBICHU 00 OKpYXXalIleM MHpEe KaK O €IMHCTBE MPHUPOJIBI, YeJIOBEKa W
oOmmecTBa, B TMO3HAHWU TIPUPOJIHBIX 3aKOHOMEPHOCTEH W pEIICHUH TMpodieM
COXPaHEHUs TIPUPOJTHOTO PAaBHOBECHS;

yOeXJICHHOCTh B 3HAYMMOCTH OWOJIOTHH [ COBPEMEHHON IMBWIIM3AIINU:
oOecrieueHUss HOBOTO YPOBHS pa3BUTHS MEAMIIMHBI, CO3/JaHHE MEPCHEKTUBHBIX
OMOTEXHOJIOTH, CIIOCOOHBIX pelIaTh PECYpCHBIE MPOOJIEMBbI Pa3BUTHS YEJIOBEUECTBA,
MOMCKAa TYyTEeW BBIXOJIa U3 TJIOOAIBHBIX SKOJOTUYECKHX TpoOieM u obecreueHus
nepexoja K YCTOMYMBOMY Pa3BUTHIO, PAllMOHAIBHOMY HCIOJIB30BAHUIO MPUPOIHBIX
pecypcoB U (OPMHUPOBAHUIO HOBBIX CTaHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTD B IMOJYYCHUU OMOJIOTMYECKUX 3HAHUUM B IEJSX MOBBIIICHUS
oOmel KyJlbTyphl, €CTECTBEHHO-HAYyYHOW TI'pPaMOTHOCTH, KaK COCTaBHOM YacTu
(YyHKIHMOHATBLHOM TpaMOTHOCTU —oOOydaromuxcs, (QopMupyeMod TMpu HU3YyYECHUHU
OHOJIOTHH;

MOHUMAaHUE CYIIHOCTH METOJOB IIO3HAHHUS, HCIOJIb3YeMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH HCIIOJIb30BaTh MOJydaeMble 3HAHUS JJIA aHaIW3a U OOBICHEHUS
SBJICHUM OKPY>KAIOIIET0 MHpa M MPOUCXOAAINIMX B HEM HM3MEHEHUW, YMEHHE JeNaTh
000CHOBaHHBIC 3aKJIOUCHUS HA OCHOBE HAyUYHBIX (PAKTOB W WMEIOIIMXCSA JAHHBIX C
[EJIBIO MTOTYYEHUS JOCTOBEPHBIX BHIBOIOB;

CIIOCOOHOCTh ~ CaMOCTOSITEJIBHO ~HCIOJIb30BaTh OHOJIOTMUECKUE 3HAHUS IS
perieHus Mpo0JieM B peajbHbIX KU3HEHHBIX CUTYAIUAX;

OCO3HaHWE IIEHHOCTM HAy4YHOW JIeITeNbHOCTH, TOTOBHOCTH OCYIIECTBIISTH
MPOEKTHYIO U MCCIIEIOBATEIBCKYIO JEATEIbHOCTh HHIUBUIYAIBHO U B TPYIIIE;

TOTOBHOCTH M CIIOCOOHOCTBH K HEMPEPHIBHOMY OOpPa30BaHUIO U CaMOOOPa30BaHUIO,
K aKTUBHOMY MOJYYE€HUIO HOBBIX 3HaHUI MO0 OMOJOTUU B COOTBETCTBUU C KU3HEHHBIMU
MTOTPEOHOCTSIMU.

B mporecce gocTmwkeHUs JTUYHOCTHBIX PE3yJIbTATOB OCBOCHHS OOYyYaroONTUMUCS
MpOrpamMMBbl  CpeHEro oO0Iero o0Opa3oBaHUs y OOYYAIOIIMXCS COBEPIICHCTBYETCS
AMOITMOHAJIbHBIN UHTEIJIEKT, TIPEANOIaralomuii copMUpOBaHHOCTD:

CaMOCO3HAaHUS, BKJIFOYAIOIIETO CIIOCOOHOCTh TMOHUMAaTh CBOE SMOIMOHAIBHOE
COCTOSIHUE, BUJICTh HAIIPABJICHUS Pa3BUTHsI COOCTBEHHOUM IMOIMOHATIBLHOU Chephl, ObITh
YBEPEHHBIM B ce0e;

CaMOpETYJIMPOBAHUS, BKJIIOYAIONIETO CaMOKOHTPOJIb, yMEHHUE MPUHUMATh
OTBETCTBEHHOCTH 3a CBOE TIOBEICHHE, CIOCOOHOCTh aIallTUPOBATHCS K SMOITMOHAIBHBIM
W3MEHEHUSIM U TIPOSBIIATh THOKOCTh, OBITH OTKPHITHIM HOBOMY;
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BHYTPEHHEW MOTHMBAlLlUH, BKIOYAOUIEH CTPEMJIEHHE K JOCTHXKEHUIO LEId WU
yCIieXy, OINTHUMHU3M, HWHHUIIUATUBHOCTh, YMEHHE JE€UCTBOBaTh, HCXOJS M3 CBOHUX
BO3MO>KHOCTEM;

SMIIATHH, BKIIOYAIONICH CIIOCOOHOCTH ITOHMMATh SMOIMOHAJIBHOE COCTOSHHE
JIPYTUX, YYUTHIBATh €ro TMPHU OCYIIECTBICHHUM KOMMYHHKAIIMH, CIOCOOHOCTHh K
COYYBCTBHIO U COIEPEKUBAHUIO;

COIIMAJIbHBIX HAaBBIKOB, BKJIIOUAIOUIUX CIIOCOOHOCTh BBICTPAMBATh OTHOIICHUS C
JIPYTUMH JIFOABMU, 3a00TUTHCS, TPOSBIIATh HHTEPEC U pa3peiatb KOHGIUKTHI.

METANIPEAMETHBIE PE3YJIBTATBI

MertanpeameTHble pe3ylbTaThl OCBOEHHUS ydeOHOro mpenmera «buomorus»
BKJIFOYAIOT:  3HAYUMBbIE Jis1 GOPMHUPOBAHUSI MUPOBO33PEHHUSI 00YUYaIOIIUXCS
MEXIUCIUIUTMHAPHBIE  (MEXIpPEeIMETHbIE) OOIlEHAyUYHbIe TMOHATHSA, OTPaKaIoIIHNe
[[EJIOCTHOCTh HAYYHOU KapTUHBI MUpPA U CHENU(UKY METOIOB MTO3HAHHUS, UCTIOIH3YEMBbIX
B €CTECTBEHHBIX HayKaX (BEILIECTBO, SHEPTHs, SBICHHUE, MPOIECC, CUCTEMA, HAYIHBIN
dbakT, TMNPUHINI, TUNOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, WCCIEIOBaHNUE,
HaOII0ICHUE, U3MEPEHUE, SKCIIEPUMEHT U JIPYTUE); YHUBEpPCAIbHbIE yueOHbIE AEHCTBUS
(mo3HaBaTeNbHBIE, KOMMYHUKATHUBHBIE, PETYISTUBHEIC), o0ecrnieunBaroIIye
dbopmupoBanue (QYHKIIMOHAIBHOM TpPaMOTHOCTM U  COLMAJIBHONW  KOMIETEHIIUU
00yyJaromuxcsi; CoCOOHOCTh 00y4aroIIMXCs UCIOJIb30BATh OCBOCHHBIC
MEXIUCHUIUITMHAPHBIC, MHPOBO33PEHUYECKNE 3HAHUSA ¥ YHHUBEPCAIbHbIE Yy4eOHBIC
NENCTBUS B IIO3HABATEIBHOW U COIMAIBHON MPAKTHUKE.

B pesynprate n3yueHus OMOJIOTMM HA YPOBHE CpPEAHEro oOIiero oOpa3oBaHUs Y
obOyuarorerocss OyayT cGOpMHUPOBaHBI I103HABATEIIbHBIC YHHBEpCAJIbHBIC Y4YeOHBIC
JEUCTBUSA, KOMMYHHUKATHUBHbIE YHUBEpPCAIbHBIC YUYEOHBIC EHUCTBHS, PETYJIATUBHBIC
YHHUBEpCaIbHbIC yueOHbIE IEUCTBUSA, COBMECTHAS JEATEIIBHOCTD.

Ilo3HaBaTeILHbIE YHUBEPCAJIbHbIE Y4eOHbIE J1eiicTBUS
ba3oBble Jiornueckue AeMcTBUA:

CaMOCTOSTEIIEHO (OPMYJIMPOBATh M aKTyaJIM3UPOBATH MPOOJIEMy, paccMaTpHUBATh
€€ BCECTOPOHHE;

HCIIOJIB30BaTh NP OCBOSHHUH 3HAHHMK MPHEMBbI JIOTHYSCKOTO MBIILICHHS (aHAIN3a,
CUHTE3a, CpaBHEHUsS,  Kiaccupukaruu,  O00O0OIIEHUs1),  PpacKpblBaThb  CMBICI
OMOJIOTUYECKUX TOHATHH (BBIACIATh MX XapaKTEepHbIC NMPU3HAKH, YCTAaHABINBATH CBI3H
C IPYTUMH MOHATUSIMH);

OTIpEIENATh 1S JACSITCIIbHOCTH, 3a/1aBasi TapaMeTPhl U KPUTESPUHU UX JTOCTHKCHUS,
COOTHOCHUTH Pe3yJIbTaThl IEITEILHOCTHU C TIOCTABJIICHHBIMU TIEJISIMU;

HCIIOJIB30BaTh OHMOJIOTHYCCKHUE TOHITHS IS OOBSCHEHHS (AKTOB M SIBIICHHM
YKABOM IIPUPOJBI;
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CTPOUTH JIOTHYECKUE PACCYXACHUS (MHIAYKTUBHBIE, NE€AYKTUBHBIEC, [0 aHAJIOTUN),
BBISIBJISIT  3aKOHOMEPHOCTH U TMPOTUBOPEUYMS B PACCMATPUBAEMBIX  SIBJICHUSX,
(OopMyIMPOBATH BHIBOJIBI U 3aKITIOUCHUS;

OPUMEHSTh CXEMHO-MOJICNIbHBIE CPEJCTBA I MPEACTABICHUS CYIIECTBEHHBIX
CBS3€H M OTHONICHHUH B M3y4aeMbIX OMOJOTHYECKUX OOBEKTaxX, a TakKe MPOTUBOPEUUN
Pa3HOTO POJIa, BBISIBIICHHBIX B PA3IUYHBIX NHGOPMAIIMOHHBIX HCTOYHUKAX;

pa3pabaThiBaTh IUIAH peELIEHUsT MPOoOJEMbl C Y4YE€TOM aHalu3a HMEIOIIMXCS
MaTepHAIbHBIX U HEMATEpUATIbHBIX PECYPCOB;

BHOCUTh KOPPEKTUBBI B JIE€SITEIILHOCTh, OIICHUBATh COOTBETCTBUE pE3YJIbTaTOB
LEJIsIM, OLIEHUBATh PUCKH TOCIEACTBUMN JACSITEIbHOCTH;

KOOPJIMHUPOBATh M BBIMOJIHATH PabOTy B YCJIOBHUSIX pEajJbHOr0, BUPTYaIbHOTO U
KOMOWHUPOBAHHOT'O B3aUMOJCHCTBUS;

pPa3BUBATh KPEATUBHOE MBIILICHUE TIPU PEUICHUH KU3HEHHBIX MPOOIIEM.

ba3zoBble ucciaeaoBarebCcKue 1eiCcTBUA:

BJIQJICTh HABBIKAMH Y4e€OHO-HCCIIEIOBATEIbCKOH M TPOEKTHOU JESITEIbHOCTH,
HaBBIKAMH pa3penieHus npoodieM, ClioCOOHOCThIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY
MOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3aJiay, MPUMEHEHUIO PAa3JIMYHBIX METOJIOB
MO3HAHUS;

UCIOJIb30BATh PA3IMYHbBIC BUJIBI JEATEIHHOCTH MO MOTYYEHUIO HOBOTO 3HAHUSA, €TO
WHTEpIpETALUU, TPEOOPa30BAHUIO U TPUMEHEHUIO B YUYCOHBIX CUTYAIUsX, B TOM YHCIIE
MIPU CO3/IaHUH YYEOHBIX U COIUATBHBIX TPOCKTOB;

dbopMHpOBaTh HAYYHBIM THUM MBIIIJICHUS, BJIAJIETh HAYYHOM TEPMUHOJIOTHEH,
KJIFOUEBBIMU MOHSATUSIMU U METOJAMHU;

CTaBUTh W  (GOPMYJIUPOBATH COOCTBEHHBIE 3aJaud B  00pa3oBaTENIbHOMN
JESATETHbHOCTH U KU3HCHHBIX CUTYaIUsX;

BBISIBIIATH TTPUYUHHO-CJICICTBCHHBIC CBS3H U aKTyaJIM3UPOBaTh 3a7a49y, BBIJIBUTATh
TUIIOTE3y €€ PEIICHUS, HaXOIUTh apTyMEHTBI IS JTI0Ka3aTeIhCTBA CBOMX YTBEPKICHUM,
3a/1aBaTh MapaMeTPhbl U KPUTCPUHU PEIICHUS,

aHAJIM3UPOBATh TOJYYCHHBIC B XOJC PEIICHHS 3alaydl PEe3yibTaThl, KPUTHUYCCKU
OIICHWBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHNE B HOBBIX YCIIOBHSIX;

JaBaTh OIICHKY HOBBIM CHUTYAIUsM, OIICHUBATH TPUOOPETESHHBIN OIIBIT;

OCYIIIECTBJIATH IeJICHANPABICHHBIN TTOMCK TIEPEHOCA CPEACTB U CIIOCOOOB ICHCTBUS
B MPOo(ECCUOHATBHYIO CPEY;

YMETh TEPEHOCUTh 3HAHWS B II03HABATCIIBHYI0O W TIPAKTHYCCKYIO OO0JacTH
KU3HEICATCIILHOCTH;

yYMETh MHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEAMETHBIX 00I1acTeH;

BBIJIBUTATh HOBBIC HJICH, TIPEIJIaraTh OPUTHHAIBHBIC TTOIXO/IbI U PEIICHUS, CTABUTH
MPOOJIEMBI U 33/1a4H, IOMYyCKAIOIINE aJTbTEPHATHBHBIC PEIIICHUS.

Pabora ¢ undpopmaunmeii:
OpUEHTHUPOBAThCA B PA3NIMYHBIX HCTOYHHMKAX HMHPOpManuu (TEKCTe Y4eOHOro
nocoOusi, Hay4YHO-TIONYJISIPHON JIUTEpaType, OMOJOTHUECKUX CIOBAPsIX U CIPAaBOYHHUKAX,
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KOMITBIOTEpHBIX 0a3ax JaHHbIX, B VIHTepHere), aHamuM3upoBaTh WHGOPMALIUIO
Pa3ITUYHBIX BUJIOB U (DOPM TIPEICTABIICHUS, KPUTHYECKH OIICHUBATh €€ JOCTOBEPHOCTH U
HEMPOTHUBOPEUYUBOCTD;

dbopMyIHpOBaTh 3aMPOCHI M MPUMEHATH PA3IMYHBIE METOBI TIPH MTOUCKE U 0TOOpE
Oounonornyeckoi nHpopMaIu, HEOOXOIUMOM JIJIsl BBITIOJTHEHUS yUeOHbIX 3a/1a4;

nmpuoOpeTaTh  OMBIT  HWCIONB30BaHUS  WH()OPMAITMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTH, COBEPIIECHCTBOBATh KYJbTYPY AaKTUBHOTO HWCIIOJIb30BAHUS DPA3THYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITEIIEHO BBIOMPATh ONTUMAILHYIO (POPMY MPECTABICHUS OMOIOTHIECKOM
uHopManmu (cxemsl, rpadyKu, TUarpaMMbl, TaOJIUIIbI, PUCYHKH U JIPYTOe);

WCTIOJIb30BaTh HAYYHBIN SI3bIK B KQUECTBE CPEJCTBA MpU pabOTE C OMOJIOTUYECKOM
uHpopMaIeil: MPUMEHATh XUMUYECKHE, (PU3UYECKHe M MaTeMaTHYeCKUe 3HaKu WU
CHUMBOIJIbI, (hOpMYyJibl, a00OpEBUATYPY, HOMEHKIIATYPY, UCIIOIB30BATh U MPEOOPA30BHIBATH
3HAKOBO-CHMBOJIMYECKHE CPEACTBA HATIISATHOCTH,

BJIQJICTh HaBBIKAMHU PACMO3HABAHMS U 3alUTHI UH(POpMAIUU, UHPOPMAIUOHHOM
0€30MacHOCTH JTUYHOCTH.

KomMmyHuKaTHBHBIE YHUBEPCAJbHBbIE YUeOHbIE 1eCTBUS
Oo0wmenne:

OCYUIECTBJISATh KOMMYHHUKAIlMU BO BceX c(epax >KM3HU, aKTUBHO Y4YacTBOBaTh B
JUAJIore WIK JUCKYCCHH TI0 CYHIECTBY 00CYyX/1aeMOi TeMbl (YMEHHE 3aJ1aBaTh BOMPOCHI,
BBICKA3bIBaTh CY>KJICHUSI OTHOCUTENBHO BBIMOJIHEHUS MPEAJIaraeMoil 3a/1aun, yYUuThIBATh
MHTEPECHI U COTIIACOBAHHOCTH MO3UIIMI IPYTUX YHYACTHUKOB JIMAJIOra WK IUCKYCCHUH);

pacno3HaBaThb HeBepOaJbHBIE CpeACTBa  OOLIEHUS, [OHMMATh 3HAYEHUE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUS KOH(MDIMKTHBIX CUTYyalluid, YMETh
CMATYaTh KOH(QIUKTHI U BECTH MEPETOBOPHI;

BJIQJCTh pPA3JIMYHBIMH CIOCOOaMH OOILIEHHUS W B3aUMOJEHCTBHS, MOHUMATh
HaMEpEeHUsl IPYrux JI0AeH, MpOsBIATh YBAXKUTEIbHOE OTHOLIEHUE K COOECEHUKY U B
KOPPEKTHOU opMe (HopMyIupoBaTh CBOM BO3PAKEHHUS;

pPa3BEpHYTO M JIOTMYHO U3JlaraTh CBOK TOYKY 3pPEHUS C HCIOJIb30BAHHEM
A3BIKOBBIX CPEJICTB.

CoBMecTHas1 1eSITEIbHOCTD:

NOHUMAaTh ¥ UCIOJb30BaTh MPEUMYIIECTBA KOMAaHIHOW U UHIMBUIYAIbHOU PaOOTHI
MpU PEIICHUH OMOJOTUYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOJUMOCTH TPUMEHEHUS
IpynnoBbIX (hOPM B3aUMOJEHCTBHS MPHU PEllIeHUH y4eOHOH 3a/1au;

BBIOMpPATh TEMATUKY U METObl COBMECTHBIX JIEUCTBHUI C Y4ETOM OOIIMX MHTEPECOB
Y BO3MOXHOCTEH Ka)K/10r0 YieHa KOJIJIEKTHBA,

OPUHUMATh 1I€JIM COBMECTHOU JESITeIbHOCTH, OPTaHU30BBIBATh U KOOPJUHUPOBATh
JNEUCTBUA TO €€ JOCTHXKEHUIO: COCTaBIIATh IUJIaH JIEWCTBHM, pachpelessiTh poiHu ¢
Y4€TOM MHEHHUI YYaCTHUKOB, OOCYK/1aTh PE3yJIbTaThl COBMECTHOM pabOThI;

OLICHMBATh KAa4eCTBO CBOErO BKJaJa M KaXKJOro y4acTHHKA KOMaHJIbl B OOLIUI
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pe3yNbTaT 1Mo pazpaboTaHHBIM KPUTEPUSIM;

npenjiaraTb HOBBIE MPOEKTHI, OLEHUBATh MAEH C TO3UIMH HOBU3HBI,
OpUTHUHATBHOCTH, TPAKTUYECKON 3HAUNMOCTH;

OCYILIECTBIISITh MO3UTUBHOE CTPATETUUECKOE MOBEJICHUE B PA3JIMUHBIX CUTYaIUSIX,
MPOSIBIIATH TBOPUECTBO U BOOOPAKEHUE, OBITh MHUIIMATUBHBIM.

PeryasiTuBHbI€ YHMBEpPCAJIbHbIE Y4eOHbIE IeHCTBUA
Camoopranusamnus:

MCIIOJIH30BaTh OMOJIOTMUECKHUE 3HAHUS JJIS1 BBISABJICHHUS TPOOJIEM M MX PEIICHUS B
KU3HEHHBIX M Y4EOHBIX CUTYaIIHIX;

BBIOMPATh HA OCHOBE OMOJIOTUYECKUX 3HAHUH 11EJIEBbIC U CMBICIIOBBIC YCTAHOBKH B
CBOMX JEUCTBUSX U MOCTYIIKAX IO OTHOUIECHHIO K KWBOU MPUPOJIE, CBOEMY 3J0POBBIO U
310POBBIO OKPYKAIOIIUX;

CaMOCTOSITEIBHO ~ OCYILIECTBIATh IMO3HABATEIBHYIO JIESITEIbHOCTh, BBISIBIATH
npoOJeMbl, CTaBUTh U (HOPMYIUPOBATh COOCTBEHHBIE 3aJjaull B 00pa3oBaTEIbHOU
JNEATEIBHOCTH U )KU3HEHHBIX CUTYaILUsX;

CaMOCTOSITEJIbHO COCTaBJIATh IUIAH PEIICHUS MPOOJIEMBbI C YYETOM HMEIOLIUXCS
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEANOYTCHUM

JlaBaTh OLICHKY HOBBIM CUTYalUsIM;

pacuIMpsaTh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIOYTCHUT;

JieaTh OCO3HAHHBIM BHIOOP, apryMEHTHPOBAThH €ro, OpaTh OTBETCTBEHHOCTh 3a
pEIICHUE;

OIICHUBATh IPUOOPETCHHBIN OIIBIT;

croco0CcTBOBaTh (DOPMUPOBAHUIO W MPOSBICHUIO IIHUPOKOW SPYIUIIMH B Pa3HbIX
0o0JacTAX 3HAHUW, MOCTOSHHO IMOBBIIIATH CBOW OOpa30BaTENbHBIA M KYJIbTYpPHBIN
YPOBEHb.

CaMOKOHTPOJIBb:

JaBaTh OLIEHKY HOBBIM CHUTyallMsiM, BHOCUTb KOPPEKTHUBBI B JESATEIBHOCTD,
OLICHMBATh COOTBETCTBHUE PE3YJIbTATOB LEISIM;

BJIaJIETh HAaBbIKAMHU I103HABATENBbHONW peIEeKCHH KaK OCO3HAHHS COBEPLIAEMBIX
JNEUCTBUN M MBICIHMTENBHBIX IPOLIECCOB, UX PE3YJbTaTOB M OCHOBAaHUM, HUCIIOJIb30BATh
npueMbl peIeKCUu AJIs OLIEHKH CUTYyalluH, BEIOOpA BEPHOTO PEILICHUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATD PEIICHHUS 110 UX CHIXKEHHUIO;

IIPUHUMATh MOTUBBI M apryMEHThl JPYyrUX I[pU aHaJu3€ pe3yJbTaToOB
NEeSTENbHOCTH;

IIpunsitue cedst m Apyrux:

MPUHUMATH €051, TOHUMasi CBOM HEJIOCTATKU U JIOCTOMHCTBA;

NpUHUMATh MOTHUBBI W ApPryMEHTBl JAPYTrUX I[PU aHAIU3E PE3yJIbTaTOB
NEATEIBHOCTH;

MPU3HABATh CBOE MPABO U MPABO IPYTUX HA OMIHOKHU;

pa3BUBaTh CIOCOOHOCTHh MOHUMATh MUP C MO3UIUHU APYTOoTro YeIOBEKa.
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IHPEAMETHBIE PE3YJIBTATDBI

[IpenMeTHBIEC pe3yNbTaThl OCBOCHUS COACpkKaHMs yueOHoro npeameta «buonorusny
Ha yriayOJIeHHOM YpPOBHE OpPHEHTHUPOBAHBI Ha oOecreueHre NpoHILHOTO O0ydeHUs
oOyuatomuxcst 6uonorur. OHU BKIIOYAIOT: CHEIU(pUYEcKHe Ajii OUOJIOTHHA HaydHbIE
3HAaHWA, YMEHUS U CHocoObl JEHCTBHII 1O OCBOEHHUIO, WHTEPHpPETAlUN U
npeoOpa3oBaHUIO 3HAHUN, BUIBI NEATEIFHOCTH MO TOJYYEHUIO HOBBIX 3HAHUN U UX
NPUMEHEHUIO B Pa3MYHBIX Y4eOHBIX, a TaKK€ B PEAbHBIX >KU3HEHHBIX CHUTYyaIlUsX.
[IpenmeTHbIC pe3yabTaThI MIPEACTABICHBI IO TOAaM U3yUCHHUSL.

[IpeameTHbIC pe3yabTaThl OCBOCHUS YueOHOro npeamera «buosnorus» B 10 kiaacce
JOJKHBI OTPaXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUI O MECTE U POJIU OMOJIOTHMH B CHCTEME €CTECTBEHHBIX
HayK, B (D)OPMUPOBAHUM €CTECTBEHHO-HAYYHON KapTHHBI MHUpPA, B MO3HAHUHM 3aKOHOB
NPUPOBl W PEIICHUU MPOOJIEM pallMOHAIBHOIO MPUPOJIONOIB30BAHUS, O BKJIAJE
POCCHICKUX U 3apYyOE€KHBIX YUEHBIX B pa3BUTUE OMOJIOTHY;

BJIQJICHUE CUCTEMOU OHMOJIOTUUECKUX 3HAHMH, KOTOpas BKJIIOYAET:
OCHOBOIIOJIAraoIre OMOJOTUYECKUE TEPMHUHBI M MOHSTHS (KU3Hb, KIETKA, OpraHU3M,
MeTaboJIM3M, TOMEOCTa3, CaMOPETYJISALNs, CaAMOBOCIPOU3BEACHUE, HACICICTBEHHOCTD,
M3MEHYUBOCTh, POCT M pPa3BUTHE), OuoONOrMueckue Teopuu (KieTouHas Teopus T.
[IIBanna, M. IllInennena, P. BupxoBa, XpoMocoMHass TeOpusi HacleACTBEHHOCTU T.
Moprana), yuenuss (H.M1. BaBunoBa — o meHTpax MHOTooOpa3uisi U MPOHCXOXKICHHS
KYJbTYPHBIX PACTCHMi), 3aKOHbI (€IWHOOOpa3usi TMOTOMKOB TIEPBOIO TOKOJICHHUS,
pacIlEeIeHUsl, YUCTOThI TraMeT, HEe3aBUCUMOro HacienoBanuss [. MeHnens,
TOMOJIOTMYECKUX PsIZIOB B HacleCTBEHHON n3MeHunBocTd H.M. BaBuioBa), mpuHIUIIBI
(KOMIIIIEMEHTapHOCTH );

BJIQJICHUE OCHOBHBIMHM METOJaMH HAy4YHOTO TIO3HAHMS, HCIOJIb3YeMbIMU B
OMOJIOTMYECKUX  HCCIEIOBAHUSX  JKMBBIX  OOBEKTOB  (ONHMCaHUE, U3MEPEHHUE,
HaOJII0ICHNE, SKCTIEPUMEHT);

YMEHHE BBIJICNATh CYIICCTBEHHBIC MPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
AYKapHOT, OJHOKIETOYHBIX M MHOTOKJIETOYHBIX OPTraHW3MOB, B TOM YHUCJE OaKTepuii,
rpu0OB, pPACTCHUM, KMBOTHBIX M YEJIOBEKa, CTPOCHHUS OPraHOB M CHCTEM OpPraHOB
pacTeHM, >KUBOTHBIX, YEJIOBEKA, IMPOIECCOB >KU3HEIAEATEIbHOCTH, MPOTEKAIOIIUX B
OpraHuU3Max PACTCHHM, >KUBOTHBIX U YEJIOBEKA, OMOJOTHYECKUX IPOIECCOB: OOMEHa
BelIeCTB (MeTaboJaM3M), TMpEBpalICHUS DSHEPrUHM, OpOXKEHUs, aBTOTPOPHOrO U
reTepoTpo(HOTO THUIIOB TUTaHUSA, (OTOCHMHTE3a M XEMOCHWHTE3a, MHTO3a, Meho03a,
ramMeToreHe3a, HSMOpHOTEHEe3a, TMOCTAIMOPHOHAILHOTO  Pa3BHUTHS, Pa3MHOKCHUS,
WHJUBUAYAJIbHOTO Pa3BUTUS OpraHu3Ma (OHTOrEHE3a), B3aUMOJICUCTBUS T'€HOB,
reTepo3uca, HCKyCCTBEHHOTO 0TO0Pa;

YMEHUE YCTaHABJIMBAaTh B3aUMOCBSI3M MEXKIY OpPraHOMJAMHM KIETKH M HX
(YHKIIUSAMH, CTPOEHHUEM KJIETOK Pa3HbIX TKaHEW U UX (YHKIUSMH, MKy OpraHaMH U
CHUCTEMaMU OPTaHOB Y PACTEHUH, )KUBOTHBIX U YEJIOBEKA M X (DYHKIUSAMU, MEXKTY
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CUCTEMaMHU OpPraHOB M UX (YHKUMAMH, MEXIYy dTanaMyd oOMEHa BeIleCTB, ATanamMu
KJIETOYHOTO IHMKJIA W >KA3HEHHBIX ITUKIOB OPTaHW3MOB, dTallaMd SMOPHOHAIBLHOTO
Pa3BUTHS, TEHOTUIIOM U (PEeHOTUIIOM, (EHOTUIIOM U (paKTOpPaMH CPEIbl OOUTaHUS;

YMEHUE BBISBIATH OTJIMUMTEIBHBIC TPU3HAKKA KUBBIX CHCTEM, B TOM YHCIIE
pacTeHUH, )KUBOTHBIX M YEJIOBEKA;

YMEHUE  HUCIMOJb30BaTh  COOTBETCTBYIOIIUE  apryMEHThl,  OHUOJOTHYECKYIO
TEPMUHOJIOTHIO W CHMBOJIUKY JJIsi JIOKa3aTeIbCTBAa POJCTBA OPTaHU3MOB pPa3HBIX
CUCTEMAaTUYECKUX TPYIII;

yMEHHUE peniaTh OHOJIOTMYECKHE 3aJlayd, BBISBIATH MPUUYMHHO-CIIEJICTBEHHBIC
CBSI3U MEXKIY HCCIEAYeMBIMHA OHOJOTHYSCKUMH MPOILECCAMH W SBJICHUSIMH, NeaTh
BBIBOJIbI ¥ TIPOTHO3BI HA OCHOBAHUU TIOJYUYEHHBIX PE3yJIbTaTOB;

YMEHHUE BBHITIOIHATH J1a00paTOpHBIC U MPAKTUYECKHE pabOThI, COOTIOAATh MPaBHIIa
pHu paboTe ¢ y4eOHBIM U JTA0OPATOPHBIM 000PYI0BAHUEM;

yYMEHHUE BBIJIBUTATh TUIOTE3bI, MPOBEPSATh UX IKCIECPUMEHTAILHBIMU CPEIACTBAMH,
bopMyIUpPYS 1eTh UCCICIOBAHUS, aHATM3UPOBATH MOTYUYCHHBIC PE3YIbTAThl M JIeTaTh
BBIBOJIBL;

YMEHHE Yy4YacTBOBaTh B Y4eOHO-UCCIEAOBATEILCKOM paboTe Mo OuoJoTHH,
DKOJOTUU W MEIUIMHE, TPOBOAMMOW Ha 0a3e IIKOJbHBIX HAYYHBIX OOIIECTB, U
MyOJIMYHO MPEACTABIAThH MOJyUYSHHbBIE PE3YJIbTaThl HA YYCHUUECKUX KOH(DEPEHIUX;

YMEHHUE OICHUBATh ATHYECKHE ACIEKTHl COBPEMEHHBIX HCCIICIOBAaHUN B 00JIaCTH
Ouoorud W MEAUIMHBI  (KJIOHUPOBaHUE, HCKYCCTBEHHOE  OIUIOJIOTBOPEHUE,
HaIpaBJICHHOE W3MEHEHNE TEHOMA U CO3/IJaHNe TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYIIECTBIATh OCO3HAHHBIM BBIOOp Oyayiei mnpodecCHoHATbHOM
NeSTETPHOCTH B 00JIAaCTH OWOJIOTHH, MEAMIMHBI, OHOTEXHOJOTHH, BETEPUHAPHH,
CENbCKOTO XO3SIMCTBA, MHINEBOW MPOMBIIIUICHHOCTH, YIUIYOJIATh ITO3HABATEIBHBIN
WHTEpEC, HANpPABJICHHBIH HAa OCO3HAHHBIA BBIOOP COOTBETCTBYIOIIEH Mpodeccuu u
MPOJIOJDKEHHE  OMOJIOTUYECKOro  00pa3oBaHMsl B OpPraHM3allMsiX  CPEIHEro
po¢heCCUOHATIBHOTO U BBICIIETO 00pa3oBaHMUs.

[IpeameTHbIE pe3yabTaThl OCBOCHHS yueOHOro npeamerta «buonorus» B 11 kiacce
JOJIKHBI OTPAXKATh:

c(OpPMUPOBAHHOCTh 3HAHUN O MECTE M POJIM OMOJIOTUH B CHUCTEME €CTECTBEHHBIX
HayK, B (OPMHUPOBAHHWU COBPEMEHHON €CTECTBEHHO-HAy4YHOH KapTHHBI MHpa, B
MO3HAHUM 3aKOHOB NPUPOJbI U PELICHUH SKOJOTMUYECKHX MpOOJEM ueloBeyYecTBa, a
TaK)Xe B PEIICHUH BOIIPOCOB PALMOHAIBHOIO MPUPOJIONOJIb30BaHUS, U B (DOPMUPOBAHUU
LIEHHOCTHOTO OTHOUIEHUSI K MPHUPOJE, OOIIECTBY, YEIOBEKY, O BKJIAJE€ POCCUHUCKHX U
3apyOEKHBIX YUYCHBIX-OMOJIOTOB B Pa3BUTHE OUOJIOTHH;

yMEHHE BIAJ€Th CHUCTEMONW OHOJIOIMYECKUX 3HAHWH, KOTOpas BKIIOYAET
onpeaeeHus] 1 MOHUMAaHWE CYITHOCTH OCHOBOTMOJArarouIMX OMOJIOrMYECKUX TEPMUHOB
U moHATHHA (BUZ, 3KocucTeMa, Ouocdepa), OMOJOTHUYECKHE TEOpUU (IBOJIOLIMOHHAS
teopus Y. lapBuna, cuHTeTHYECKast Teopus 3BodtonnH), yueHus (A.H. CesepiioBa —
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O MyTAX U HampaBieHusX sBoitonuu, B.U. Bepnaackoro — o Ouocdepe), 3aKoHbI
(reretuyeckoro paBHoBecus Jl. Xapau u B. BaiinOepra, 3apospiieBoro cxojacrsa K.M.
bapa), npaswia (Munumyma HO. JluOuxa, 5KOJOTMYECKOW MHUPAMUILI SHEPIHH),
runoressl (runore3a «mupa PHK» V. ['unbepra);

YMEHHUE BJIQJIETh OCHOBHBIMH METOJaMHU HAYYHOTO TMO3HAHUS, MCIOJIL3YEMBIMHU B
OMOJIOTUYECKHUX UCCIIEOBAHUSAX KUBBIX OOBEKTOB M DKOCUCTEM (OTIMCAaHUE, U3MEPCHHUE,
HaOIOACHNE, OKCIIEPUMEHT), CIOCOOaMM BBISBICHUS ¥ OICHKA aHTPONOTESHHBIX
M3MEHEHUH B TIPUPOJIE;

YMEHHE BBIJCISITh CYIIICCTBCHHBIE TPU3HAKHU: BHIOB, OMOT€OIIEHO30B, SKOCUCTEM U
ouocdepbl, CTAOMITM3UPYIONIETO, ABUKYIIETO U Pa3phIBAIOIIECTO €CTECTBEHHOTO 0TOOPA,
AJUTONATPUUECKOTO W CHUMITATPUYECKOTO BUI000PA30BAHUS, BIMSHUS JBUKYIIUX CHII
DBONIIOIMM HA TEHO(OHI TOIMYJSAIUN, MPUCITOCOOJEHHOCTH OPTraHW3MOB K Cpefe
oOWTaHUs, 4YepeOBaHUSl HAMPABICHUU SBOJIOIMH, KPYroBOpPOTa BEIIECTB U TMOTOKA
AHEPTUU B SKOCUCTEMAX;

YMEHHUE YCTAHABJIMBATH B3aUMOCBS3H MEXKIY MTPOIIECCAMH IBOJIIOINH, IBIKYIITUMU
CHUJIAaMH aHTPOIIOTCHE3a, KOMITOHECHTAMH PA3IMYHBIX SKOCHCTEM U TIPUCTIOCOOICHUSIMU K
HUM OpTaHU3MOB;

YMEHHUE BBISABISITH OTIUIUTEIIBHBIC PU3HAKHU KUBBIX CHCTEM, IPUCIIOCOOICHHOCTh
BUJIOB K cpeie oOuTaHusi, aOMOTUYECKUX M OMOTHYECKUX KOMIIOHEHTOB SKOCHUCTEM,
B3aMMOCBSI3€l OpraHM3MOB B COOOIIECTBAX, AHTPOTIOTEHHBIX U3MEHEHUN B IKOCUCTEMAX
CBOEM MECTHOCTH;

YMEHHE  HWCMOJb30BaTh  COOTBETCTBYIOIIME  apTyMEHTBI,  OHMOJIOTHYCCKYIO
TEPMUHOJIOTHIO W CHMBOJIUKY JJIsi JIOKa3aTeIbCTBa POJCTBA OPTaHU3MOB pPa3HBIX
CUCTEMATHYECKUX TPYMI, B3aUMOCBSI3M OPTraHU3MOB M CpeIbl OOUTAHUS, €IUHCTBA
YeJIOBEUECKHUX Pac, HEOOXOUMOCTH COXPaHEHUsI MHOTO00pa3usi BUIOB M SKOCUCTEM Kak
YCJIOBHSI COCYIIIECTBOBAHUS TIPUPOJIbI U YEIIOBEUECTBA;

yMEHHE pemiaTh OWOJIOTMYECKUE 3aJadud, BBIABISITh MPUIMHHO-CIEACTBEHHBIC
CBSI3U MEXKIY HCCIEAYeMBIMU OHMOJOTHYCCKUMH TPOIECCAaMH W SBJICHUSMH, NeJaTh
BBIBOJIbI U TTPOTHO3bI HA OCHOBAHUU TTOJIYYEHHBIX PE3yJIbTATOB;

yYMEHUE BBITMOJHATH JTa0OpaTOPHBIE U MPaKTUYECKUE paboOThl, COONIIONATH MpaBUia
pH paboTe ¢ y4eOHBIM U JTA0OPATOPHBIM 000PYI0BAHUEM;

YMEHHUE BBIJBUTATh THIIOTE3bI, MPOBEPATh UX SKCIICPUMEHTAIBHBIMU CPEACTBAMH,
bopMyIUpys 1Iedb WCCIICIOBAHUS, aHAIM3UPOBATh IMOJYyYEHHBIC pe3yJIbTaThl U JENaTh
BBIBOJIBL;

YMEHUE YydYacTBOBaTh B Y4E€OHO-HCCIIENOBATEILCKOW paboTe Mo OHOJIOTHH,
DKOJOTUU W MEIUIMHE, TPOBOAMMON Ha 0a3e IIKOJbHBIX HAay4YHBIX OOINECTB, U
myOJIMYHO MPEACTABIAThH MOMYyUYCHHBIE PE3YyJIbTAaThl HA YYCHUYECKUX KOH(PEPECHITUSX;

YMEHHUE OIICHUBATH THUIIOTE3bl WU TCOPHUH O MPOUCXOXKICHUU >KU3HH, YEIIOBEKa U
YeJIOBEUECKNX pac, O TMPUYMHAX, TOCICJACTBUIX U CIOCO0ax MpeIOoTBPAIICHUS
r100aJbHBIX M3MEHEHU B Onocdepe;
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YMEHUE OCYILECTBIATh OCO3HAHHBIM BbIOOp Oyaymiedl mnpodeccuoHalbHOU
NEATEeIbHOCTY B OOJACTU OWOJIOTMH, SKOJOTHH, MPUPOIOIOIb30BaHUS, MEIUIUHBI,
OMOTEXHOJIOTUM, TICUXOJIOTMHM, BETEPUHAPUH, CEJIbCKOTO XO34iCTBa, MHUILIEBON
MPOMBINUICHHOCTH,  YIJIyOJISITh  TMO3HABATEIbHBIA  MHTEpPEC, HaNpaBJICHHBIA Ha
OCO3HAHHBIA BBIOOP COOTBETCTBYIOMIEH MPOPECCHU W MPOAOHKEHUE OMOJIOTUYECKOTO
o0pa3oBaHUs B OPraHU3aAIUAX CPEIHET0 MPOGECCUOHAIBHOIO U BBICIIETO 00pa30BaHUS.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC

Hanmenosanue tem | Konmuectso OcCHOBHBIE BUBI JEATEIBHOCTH
Ne n/n y4eOHOro mpeamMera 4acoB Hporpammtioe coneprarine oOyJaromuxcs
1 [Tema «buosorusi Kak HayKa»

1.1

buosorus kak
KOMIUICKCHAs HayKa U
KaK 4acThb
COBPEMEHHOIO
oOIIecTBa

1

CoBpemeHHas OUOJIOTHSI — KOMIUIEKCHAs
Hayka. KpaTkast uctopusi pa3Butus
Ouonoruu. buonornyeckre HayKu u
MU3y4aeMble UMU MPOOITIEMBI.
@DyH/1aMEeHTaNIbHBIE, PUKIIATHBIC U
[MOMCKOBBIC HAYUHbIC UCCIICIOBAHUS B
OHOJIOTHH.

3HaueHue OMoJIOrHH B POPMHUPOBAHUU
COBPEMEHHOW €CTECTBEHHO-HAYYHOU
kapTuHbl Mupa. [Ipodeccun, cBsizanubie
c Ouosiorueit. 3HaueHUe OMOJIOTHU B
MPAKTUYECKOMN JESITEILHOCTH YEJI0OBEKA:
MEJIUIIMHE, CEIbCKOM XO03SMCTBE,
MPOMBIIIJIEHHOCTH, OXPaHE MPUPOJIBI.
JlemoHcTpanuu

[ lopmpemwi: Apuctorens, Teodpact, K.
JIunuei, XK.b. Jlamapk, Y. JlapsuH, VY.
["apBen, I'. Mennens, B.. Bepraackuid,

.I1. I1aBnoB,

PackpbIBaTh CoJiepKaHNE TEPMUHOB U
MOHATUI: HAYYHOE MUPOBO33PEHHUE,
Hay4yHasl KapTUHA MUpa, HAYYHBIA METO/I,
TUII0TE3a, TEOPHUSI, METOBI
HCCIICIOBAHMUS.

XapakTepu3oBaTh OMOJIOTHIO KaK
KOMIUJIEKCHYIO HAyKY, €€ MECTO U POJIb
Cpellu APYTUX €CTECTBEHHBIX HAYK.
O11eHMBaTh BKJIaJ OTCYECTBEHHBIX
YYCHBIX B pa3BUTHE OMOJIOTHH.
O1ieHUBAaTh POJIh OMOJIOTMIECKUX
OTKPBITUI U UCCIIEIOBAHUN B PA3BUTHU
HAayKHU W MPAKTUYECKON eI TEIbHOCTH
JIFOACH.

[lepeuncnsate npodeccuu, CBI3aHHbBIE C
COBPEMCHHOM OMOJIOTHEH.

[[puBOIUTH MPUMEPHI TPAKTUIECKOTO
MCII0IBL30BaHUS JOCTHXKECHHI OMOJIOTHH B
MEJIMIIMHE, CEJILCKOM XO3SHMCTBE,
MIPOMBIIIJIEHHOCTH U OXPaHE TMPUPO/IbI
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1.11. MeunukoB, H.I1. Basusnos, H.B.
Tumodees-PecoBckuit, JI. Yorcon, @.
Kpuk, 11.K. bensieB. Tabauywvt u cxemol:
«CBs13b OMOJIOTHH C IPYTUMHU HAyKaMm,
«Cuctema GUOIOTUYECKUX HAYK

1Toro yacos 1mo Teme

1

2

Tema «?KuBble cucTeMbI M HX H3Y4Y€H

ue»

2.1

DKuBBIE CUCTEMBI 1 KX
CBOMCTBa

1

DKuBBIE CUCTEMBI KaK MTPEAMET U3YUCHHS
Oouosioruu. CBOMCTBA KUBBIX CUCTEM:
€MHCTBO XUMHYECKOI0 COCTABA,
JIUCKPETHOCTD U LIEIIOCTHOCTb,
CJI0KHOCTb U YIIOPSI0YECHHOCTh
CTPYKTYpPBI, OTKPBITOCTb,
CaMOOpraHu3aIus,
CaMOBOCITPOM3BEICHUE, PA3IPAKUMOCTb,
W3MEHUYHMBOCTb, POCT U Pa3BUTHE.
JlemoHCcTpauumn

Tabauywl u cxemwvi: «OCHOBHBIC
MPU3HAKU KU3HW», «buonornueckue
crucTeMbl», «CBOMCTBA KUBOU MaTEpUM»

PackpbiBaTh coqep:kaHue TEPMUHOB U
MOHSTUI: )KMBasi CUCTEMA, DJIEMEHT,
MOJACUCTEMA, CTPYKTYpPa; OTKPHITOCTb,
BBICOKAS YIIOPSI0YEHHOCTD,
YIIPaBIsIEeMOCTh, HEPAPXUYHOCTD.
XapakTepu30BaTh CTPYKTYpPY ¥ CBOKCTBA
PKUBBIX CUCTEM, OTINYMS XUMUYECKOTO
cocTaBa OOBEKTOB KUBOW U HEXKUBOM
MIPUPOJIBI, OOIINH MPUHIIUI KJIETOYHOM
OpraHu3alUy )KUBBIX CUCTEM.
CpaBHUBaTh OOMEHHBIE MPOLIECCHI B
HEKMBOUW U )KMUBOM ITPUPOJE; PACKPBHIBATH
CMBICJI peaklnii MeTadoIn3Ma.
OOBICHATH MEXaHU3MBI CAMOPETYJISAIIHH
PKUBBIX CUCTEM PA3JIUYHOTO

NEPAPXUYECKOT0 YPOBHS; PACKPHIBAThH
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CyTb MPUHIUIIOB MOJOKUTEIBHOU U
OTpUIIATEILHON 0OpaTHOM CBSI3H.
AHAJIN3UPOBATh CBOMCTBA
CaMOBOCITPOM3BEICHUS, POCTA U PA3BUTHUSA
OPTaHU3MOB

2.2

YpoBHEBas
OpraHu3alus >KUBbIX
CHUCTEM

YpOBHUM OpraHu3aliy )KUBBIX CUCTEM:
MOJICKYJIAPHBIN, KJICTOYHbBIN, TKAHEBBIN,
OpTaHU3MEHHBIN, MOMYJISIITHOHHO-
BHJIOBOM, YKOCHUCTEMHBII
(OuoreoreHOTHYECKHUH ), OUOChHEPHBI.
[Iporiecchl, TPOUCXOASIINE B 5KUBBIX
cucteMax. OCHOBHBIE PU3HAKH )KUBOTO.
DKu3Hb Kak popMa cyIiecTBOBaHUS
Marepuu. Hayku, nsydatromme KuBbie
CHCTEMBI Ha Pa3HbIX YPOBHIX
opranuzanuu. M3yyeHne >KuBbIX CUCTEM.
MeTo/ 161 OMOJIOTUUECKON HAYKH.
Habmronenue, n3MepeHue, SKCIIepUMEHT,
cHUCTeMaTH3aIysl, METaaHaIu3.

[loHsTHE O 3aBUCUMOM M HE3aBUCUMOM
nepemeHHou. [Inanuposanue
bkcriepumenTa. [loctaHoBKka u mpoBepka
runiore3. Hynesas runoresa. I[lonsarue
BBIOOPKH U €€ JJOCTOBEPHOCTh. Pa3dpoc B

Onosornyeckux ma"nubix. OeHka

PackpbIBaTh COJiep>KaHUE TEPMUHOB U
[MOHSTHI: OOMEH BEIIESCTB U
[peBpaIlCHUE YSHEPTUH,
CaMOBOCITPOM3BEICHUE, CAMOPETYJIALIMA,
pa3BUTHUE, )KU3Hb, HAYYHBIN (PaKT,
HAay4IHBINM METOJI, MpobJIeMa, TUITOTEe3a,
TEOpUsi, TPaBUJIIO, 3aKOH.

[lepeuncnsaTh NpU3HAKU KUBOTO.
XapakTepu30BaTh OCHOBHBIE YPOBHU
OpraHu3aliy KUBBIX CUCTEM U METOJIbI
OMOJIOTMYECKUX MCCIIECIOBAHUIA.
OnucbiBaTh 0COOCHHOCTH, XapaKTEPHbIC
IUIS1 KQKJIOTO YPOBHS OpraHU3aIuN
PKUBOTO.

HasbiBaTh HayKH, U3Yy4aroIIUe 5KUBbIE
CHUCTEMBbI Ha PA3HBIX YPOBHIX
OpTraHu3alllH.

CpaBHUBATH MEXIY CO0O0I )KUBbIE
CHUCTEMBbI Pa3HBIX YPOBHEN OpraHu3aluy 1
MPOUCXOIAIINE B HUX MPOIIECCHI.

[Ioka3pIBaTh POJIb TUIIOTE3 U TEOPUI
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TOCTOBEPHOCTH MOJTYYEHHBIX
pe3yabpTatoB. [[puunHbI HCKaXKEHUS
pe3ynbTaToB 3KcriepuMenTa. [lonsitue
CTaTUCTUYECKOTO TECTA.
JleMoHCcTpauu

Tabauywvl u cxemvl: «YpOBHU
OpraHu3alyy )KUBOW IPUPOIBD,
«CTpoeHune KUBOTHOM KIETKN», « TKaHH
YKUBOTHBIX», « CUCTEMBI OPTaHOB
YEJI0BEYECKOT0 OPraHu3Ma,
«buoreornenosy», «buochepa», «MeTtoab
W3YUYEHUS] )KUBOU TTPUPOIBD».
O6opynoBanme: 1a00paTOpHOE
000pynoBaHue 1151 IPOBEACHUS
HaOII0ICHUI, U3MEPEHUH,
DKCIIEPUMEHTOB.

IIpakTnueckasi padora
«Vcronp3oBaHue pa3IUYHBIX METOJIOB
MPU U3YUYEHUU JKUBBIX CUCTEM.

B (DOPMUPOBAHUU €CTECTBEHHO-HAYYHOU
KapTUHBI MUPA

1Toro yacos 1mo reme

3

Tema «buogorust KiieTkm»

3.1

McTopust OTKpBITUSA U
VM3yUYCHHUS KIIETKH.
Knerounas reopust

KiieTka — CTpYKTYpHO(PYHKIIMOHATbHAS
eAMHULIA )KUBOTO. VICTOpHUS OTKpBITHSA
KJICTKH.

Pa6otsl P. I'yka, A. JleBenryka.
Knerounas teopus (T. [lIBanu, M.

[neiinen, P. BupxoB). OcHOBHBIE

PackpbIBaTh coqiepkaHue TEPMUHOB U
MOHSTUI: KJIETKA, OPTaHEIIbI,
DYKapUOThI, MPOKAPUOTHI, BUPYCHI,
[IUTOJIOTHSI (KJIETOYHAs! OMOJIOTH),
KJIETOYHAsl TEOPUSL.

XapakTepu30BaTh OCHOBHBIE HTaIlbl
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[10JIOKEHHSI COBPEMEHHOW KJIETOYHOU
TEOPUH.

JleMmoHCcTpa U

[ lopmpempwi: P. I'yk, A. JleBeHryk, T.
[[[Bann, M. Illneinen, P. Bupxos, K.M.
bop.

O0opyaoBaHme: CBETOBOM MUKPOCKOIT,
MUKpOTpenapaThl pACTUTEIbHbIX,
PKUBOTHBIX U OaKTEpUATIbHBIX KIJIETOK

Pa3BUTHS IUTOJIOTMU KaK HAYKH U €€
oopmieHHE B KIETOUHYIO OMOJIOTHIO.
[loxa3bIBaTh BKJIAJ YUE€HBIX-OMOJIOTOB B
WN3YYEHHE KJIETOYHOTO CTPOCHHUS
OpraHU3MOB.

[lepeunciiATh OCHOBHBIE MOJIOKEHUS
KJIETOYHOM TEOpUH, OOBSACHATH €€ POJIb B
(OopMUPOBAHNHN E€CTECTBEHHO-HAYYHOU
KAPTUHBI MHPA.

[IprBOINTH TOKA3aTENbCTBA POJACTBA
OPraHU3MOB C UCIIOJIb30BaHUEM
MOJIOKEHHUI KJIETOYHOU TEOPUHU

3.2

MeTo1bl MOJIEKYJIAPHOM
1 KJIETOYHOUN OMOJIOrnu

MeToabl MOJIEKYISIPHOU U KIIETOYHOU
OMOJIOTUN: MUKPOCKOIIHS,
xpoMarorpadusi, d7eKTpodopes, MeTo
MEUYEHBIX aTOMOB, U PepeHIanIbHOe
[EeHTpU(PyrupoBaHue, KyJbTUBUPOBAHUE
KJIETOK.

J/lemoHCcTpauumn

Tabnuywvl u cxemol: «CBETOBOU
MUKPOCKOT, « IIEKTPOHHBIMI
MUKpPOCKOI», «cTopust pa3BuTHs
METOJ0B MUKPOCKOTIU.
O0opynoBaHue: CBETOBOM MUKPOCKOIT;
MUKPOIIpEnapaTbl PaCTUTEIbHBIX,
PKUBOTHBIX U OAKTEPHAIBHBIX KIETOK.

PackpbIBaTh cojiep:KaHue TEPMUHOB U
MOHATUN: MUKPOCKOTIUPOBAHHE,
[PUTOTOBJIEHHUE CPE3OB,

g depeHnransHOEe OKpaIlTuBaHue,
xpoMarorpadusi, 3aeKTpodopes, METOA
MEUYEHBIX aTOMOB, IIEHTPU(YTHPOBAHUE,
METO]] KyJIbTyphI KJIIETOK U TKaHEH, METOT
pekoMmOuHanTHBIX JIHK.

X apakTepru30BaTh OCHOBHBIE METO/IbI
W3YUYCHUS KUBOU TIPUPOJIBI.

['0TOBUTH BpEMEHHBIE MUKPOTIPETIapaTHhI,
paccMaTpuBaTh UX B CBETOBOU
MUKPOCKOII U JIeJIaTh ONMCAHHE.
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IIpakTHyeckas padbora
«3yyeHrne MeTo10B KJIIETOUHOU
Ouosioruu (xpomarorpadus,
hiekTpodopes, nuddepeHmansHOe
nentpudyruposanue, [11[P)»

OOBICHATH U COOIOATh ITpaBUia
TEXHUKH MUKPOCKOTTMPOBAHUS

I1Toro yacos 1o teme

2

4

Tema «XuMuueckas opraumsalns KICTKH»

4.1

XUMHUYECKUU COCTaB
KJIeTKu. Boga n
MHUHEPAIbHBIC BEIIIECTBA

2

XUMHUYECKHAMN COCTaB KJIETKU. Makpo-,
MUKpPO- U YIbTPaMUKpPOdJIEeMEHThl. Bosa
U €€ POJIb KaK pacTBOPUTEIIS, PEAreHTa,
Y4acTUE B CTPYKTYPUPOBAHUM KJIETKH,
TEIIOpeTysiiui. MuHepaibHbIC
BEIECTBA KJIETKH, UX OMOJOTHYECKast
poab. PoJib KATHOHOB M AaHHOHOB B
KJIETKE.

JlemoHcTpanuu

V[uaepammsl.: «Pacnipenenenue
XUMUYECKUX 3JIEMEHTOB B HEKUBOM
npupoae», «PacnpeneneHne XuMU4eCKux
PJIEMEHTOB B )KUBOU IPUPOJIEN.
Tabauywl u cxemor: «llepuoanueckas
Ta0JIMIIa XUMHYECKUX JICMCHTOBY,
«CTpoeHre MOJIEKYJIbl BOABDY,
«BemiecTBa B COCTaBE OPraHU3MOBY

PackpbIBaTh cojiep:KaHue TEPMUHOB U
MOHSATHI: JIEMEHTHI-OMOTEHBI, TUTIOJb,
BOJOPOJIHAS CBSI3b, TUAPOGUIBEHOCTD,
rupohoOHOCTh, TYprop, MUHEPAIbHbBIC
BellleCcTBa, OypepHbIe CUCTEMbI, aHUOHBI,
KaTUOHBI.

[lepeuncnaTh 0COOEHHOCTH XUMHUYECKOTO
cocTaBa KJIeTkd. Pa3nmmuate Makpo-,
MUKPO- U YIbTPAMHUKPOIJIEMEHTHI,
BXOJIAIINE B COCTaB )KMBOTO M X POJIb B
OpraHu3Me.

XapakTepu30BaTh CTPOCHUE U CBOMCTBA
BOJIbI; OOBSCHSTH IPUUUHBI €€ 0COOBIX
CBOMCTB U (DyHKLIUU B KIIETKE.
[Toka3pIBaTh pOJIh KATHOHOB M AHMOHOB B
oOecreueHny mpoIeccoB
PKU3HEIEITEIIbHOCTH (OCMOPETYIISITHS,

CO3/IaHlE€ MEMOPAHHOTO MOTEHIIUANIA,
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perymsius paboTel 0TKOB), pabOTHI
Oy(depHBIX cucTeM.

Y cTaHaBIMBATh B3aUMOCBS3b CTPOCHUS U
(GYHKIIMA HEOPTAaHUYECKHUX BEIECTB
KJICTKH

4.2

Opranndeckue
BEIIIECTBA KJICTKU —
Oenku

Opranuueckre BEecTBa KIETKU.
buosiornueckne nosmMepsl. benku.
AMMHOKHCIIOTHBIM COCTaB OEIKOB.
CTpyKTYyphl OCJIKOBON MOJIEKYJIBI.
[lepBuuHas CTpyKTypa Oelika, MenTuIHas
CBs3b. BropuuHas, TpeTuuHas,
YeTBEPTUYHAS CTPYKTYpHI. JleHaTyparusi.
CgoiicTBa 0enkoB. Knaccudukarms
OEJIKOB.

buosiornyeckre GyHKIIMU OCIIKOB.

[ Ipuonoi.

J/lemoHCcTpauumn

[ lopmpem: J1. IlonuHr.

Tabauywl u cxemol: «CTpoeHUE
MOJIEKYJTbI Oenka», « CTpYKTYpbl
0EIKOBOI MOJIEKYJIBD).

O0opyaoBaHmne: XMMUYECKas MOCy1a U
00opy0BaHUE.

JlabopaTtopHasi pab6ora «O0HapykeHUE
0EJIKOB C MIOMOIIBI0 KAYECTBEHHBIX
peaKuii»

PaCKpBIBaTL COACPKAaHUC TCPMHUHOB H
[MOHSITUI: MOHOMCPBI, IMOJHUMCPBLI, 0eJI0K|

(mpoTeuH), MeNTHA, AaMUHOKHCIOTA,
MENTHUIHAS CBSI3b, MOJIUTENTHU]I,
neHatypanusi, peHarypanus,

r00ysipHble M (QUOPWILTAPHBIE OEJKH,
OpUOHBL. XapaKTepu3oBaTh OENKH, HX
CTPYKTYPHYIO OpraHu3aluio u (yHKUUAA

(cTpykTypHas, DHEpreTUYecKas,
CUTHAJIbHAS, perynsiTopHasl,
NIBUTATEIbHAS, 3alIUTHAS,
dbepmeHTaTUBHAS). Ha3biBaTh

XUMHYECKHE OCHOBBI  (OPMHUPOBAHUSA
CTPYKTYp OE€ITKOBOW MOJICKYJIBI.
[IpuBOANTH PpUMEPHI PUOPUIUTSIPHBIX,
rI100YJISIPHBIX OEJIKOB.

BbINOMHATH KaYeCTBEHHBIE PEAKIINU Ha
oOHapykeHHe OEJIKOB B KIIETKE;

00BACHSITH MMOJIYYCHHBIC PC3YJIbTAThI
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4.3 |Opranuyeckue Yrnesoasl. MoHOCaxapuasl,
BEIIECTBA KJIETKH — caxapu/ibl, OJIMTOcaxapuibl U PackpbIBaTh coiepKaHHe TEPMUHOB U
YTJIEBO/IbI nosucaxapuabl. OOIIMIA IJ1aH CTPOEHUS |[[IOHSATUI: YIVIEBOJbI, MOHOCAXapH/IbI,
1 (GU3UKO-XMMHYECKHE CBOMCTBA ncaxapy/ibl, OJIMTOcaxapubl,
YTJICBOIOB. bruomornyeckue GyHKIMKM  [IOJMCaxXapubl, [IF0K03a, pudo3a,
YTJIEBOJIOB. ne30kcupr003a, JaKkTo3a, MallbTo3a,
JleMOHCTpanum caxapo3sa, Kpaxmall, TIJIMKOTEH,
Tabauyer u cxemvr: «CTPOSHUE MOJIEKYJT [LEJLIHOJIO3A.
YTJIEBOJOBY KiaccuuuupoBath yrieBosl 1o
CTPOCHUIO U MEPEUUCIATh UX QYHKIUH.
[[prBOIUTH MPUMEPHI PA3ITUYHBIX
YIJIEBOAOB (MOHOCAXapHIOB,
caxapuioB, OJIUTIOCaxapHIoB,
MOJINCAXapHJIOB)
4.4 |Opranuueckue PackpbIBaTh cofiep:KaHue TEPMUHOB U

BCIICCTBA KJIICTKHU —
JIMITU ABI

Jlunuast. ['unpodunsHO-rHAPODHOOHBIE
cBoiicTBa. Knaccudukanus aunuaos.
Tpurnuuepusbl, GochoTUNUIbI, BOCKH,
cTepousl. buonornueckue QyHkImuu
munugoB. OO1Me CBOMCTBA
OHOJIOrMYEeCKUX MEMOpaH — TEKy4eCTb,
CIIOCOOHOCTB

K CaMO3aMbIKaHUIO,
MOJIyIIPOHUIIAEMOCTh. JleMoHCcTpaunu
Tabauywl u cxemol: «CTpOEHUE MOJIEKYJTT

JIUTINIOBY

MOHATUH: JIATUAbI, TPUTJIALIEPUIBI,
dbocdonunu b, BOCKH, CTEPOUIBI,
JTUTIONPOTEUHBI, TJIMKOIUITHIBI.
KnaccuduiumpoBath TUTIHAIBI 10
CTPOCHHUIO; XapaKTepPU30BaTh UX (DYHKIIMH
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4.5

HykJ1IenHOBBIE KHCIIOTHI.
Ctpoenue u QyHKINU
JIHK, PHK, AT®

Hyxknennossie kucnortsl. JJHK u PHK.
CTpoeHne HYKJIEMHOBBIX KUCJIOT.
Hyxmeoruapl. [TpuHummn
KOMIUIEMeHTapHOCTH. 1IpaBuiio
Yapradda. Crpyxrypa JHK — aBoiinas
criipaib. MecTOHax0XKICHUE U
ounonornyeckue Gynkuu JJHK. Buas
PHK. ®ynkiuu PHK B kietke.
Crpoenne monekynbsl ATO.
MaKpospruyeckue CBsi3u B MOJIEKYJIe
AT®. buonornueckue pynkuuu ATO.
BoccTaHOBIEHHBIE IEPEHOCUUKH, UX
(GYHKIUU B KJIETKE.

JlemoHcTpanuu

[ lopmpemuwi: []. Yorcon, @. Kpuk, M.
YuikuHc, P. ®pankiaun, @. Caunrep, C.
[Ipy3unep.

Tabauywl u cxemwr: «HykenHoBbie
KUCJIOTB, «CTpoeHne MoJieKyJibl ATDy.
O0opyaoBaHmne: XMMUYECKas MOCY/1a U
000Opy0BaHUE.

JlaGopaTopHasi padora «VccienoBanue
HYKJIEMHOBBIX KUCJIOT, BBIJICJICHHBIX U3
KJIETOK Pa3JIMYHBIX OPTaHU3MOBY

PackpbIBaTh coJiepKaHNE TEPMUHOB U
MOHATHI: 1€30KCUPUOOHYKIIEHHOBAS
kuciora (JIHK), pubonyknennoBas
kuciora (PHK), nykneotun, HykiIeo3u,
A30THUCTbIE OCHOBAHMSI, aJICHUH, TYaHUH,
[IUTO3WH, THMUH, YPallWJI,
KOMIUJIEMEHTApHbBIE OCHOBAHUsI,
aneHo3uHTpudochar (ATD),
MaKpO3PrU4eCcKasi CBA3b,
CEKBEHUPOBAHUE, TEHOMUKA,
TPAHCKPUIITOMHUKA, TPOTEOMUKA.
XapakTepu3oBaTh, ONMUCHIBATH U
CXeMaTHYEeCKH N300pakaTh CTPOCHUE
Hykiaeoruaa JJHK u nBoitHoM cimpanu
JIHK, cexBenupoBanue JJHK. OnuceiBaTh
npouecc permmkanuu [JHK B knetke u
Ha3bIBATh €r0 OMOJIOTMYECKOE 3HAUCHHE.
XapakrepusoBarh Gpynkiuu JTHK.
Paznuuatek cTpykTypy U pynkimu PHK.
OnuchIBaTh MPOLIECC TPAHCKPHUIILIUH.
CpaBHUBaTh HYKJIEMHOBBIE KUCIOTHI
(JIHK u PHK).

X apakTepru30BaTh 0COOCHHOCTH CTPOCHHUS
u pynkuuu ATO. opmynupoBaTh U

0OBSICHATH MPUHIIUIT
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KOMILUIEMEHTAPHOCTH H ITPaBUIIO
Uapradda

4.6 [MeToIbl CTPYKTYPHOMH 1 CtpykTypHast OMOJIOTHS: OMOXUMHUYECKHE|PacCKphIBATh COJIepKaHNUE TEPMHUHOB U
OMoIOTHH 1 OMO(M3HYECKUEC UCCIICIOBAHMS COCTABAIIOHATHI: MOJICITMPOBAHHE,

U TIPOCTPAHCTBEHHOMN CTPYKTYPBI KOMITBFOTCPHBIN JU3aliH.

OMOMOJICKYIL. [TepeunciiITh MEPCIEKTUBHBIC
HaIpaBJICHUS HAYIHBIX HCCIICTOBAHUN B
CTPYKTYPHOM OMOJIOTHH, pPACKPBIBATh UX
3HAYEHUE IS MEAULIMHEL U CEJILCKOT0
XO0351MCTBA

Toro 4acos 1o TeMe 10

5

Tema «CTpoeHne U QYHKIUM KICTKH

»

5.1

THUIBI KIIETOK. 1
[ [pokapuoTnueckas
KJIETKA

Tunel KJIETOK: 3yKapuoTHIECKask U
npokapuotudeckas. CTpyKTypHO-
(GbyHKIIMOHATBHBIC 00pa30BaHUs KICTKHU.
CtpocHHE POKAPUOTHIECKON KICTKH.
Kiierounasi cTeHka OakTepuil U apxen.
OcoOEHHOCTH CTPOCHUS TeTEPOTPOPHOIM
1 aBTOTPO(HON POKAPUOTHIECCKUX
KJIETOK. MeCTO U POJib MPOKApUOT B
OHoLEeHO03aX.

JlemoHcTpanuu

Tabauysl u cxemol: «CTpoeHue
DYKapUOTUUYECKOU KIeTKn», «CTpoeHue
MPOKAPUOTUIECKON KICTKI

PackpbIBaTh coaepkaHue TEPMUHOB U
MOHSATHN: NPOKAPUOTHYECKAs KIETKA,
KJIETOYHAsl CTEHKA, MypEUH,
(doTOoCHHTETUYECKHE MEMOpaHBI,
bnaresuvH.

XapaktepusoBarb Gpopmy

W pa3Mepbl MPOKAPUOTUYECKHUX KIIETOK;
(YHKIIMM T€eHETUYECKOro anmnapara
[IPOKAPHUOT.

OnuckIBaTh MpolLiece Copoodpa3oBaHus,
OTMEYaThb €ro 3Ha4Y€HUE JUUI BbDKUBAHUS
OaKTepuil Mpu yXyAIIEHUH YCIOBUMA
CyILLIECTBOBAHUS.

OnuceIBaTh pa3MHOKEHUE POKAPHOT.
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O1eHnBaTh MECTO U POJIH IPOKAPUOT B
OHnoIIeHO3aX

5.2

CtpoeHnue
DYKAPUOTUYECKON
KJICTKHU.
[loBEpXHOCTHBIN
armapar KJIETKH

Ctpoenue 1 QyHKIIMOHUPOBAHUE
DYKAPUOTUYECKOMN KIIETKH.
[1na3zmatrueckas MeMOpaHa
(mna3manemma). CTpyKTypa
[1a3MaTuyeckoi MeMOpansl. TpaHncnopT
BELLECTB Yepe3 MIa3MaTHIECKYIO
MeMOpaHy: nmaccuBHbIN (quddy3us,
oOneruenHas nudQysusi), akTHBHBIN
(TepBUYHBIN U BTOPUYHBIN aKTUBHBIN
TPAHCIIOPT).

[losynponuiaemocts MeMOpaHsbl. PaboTa
HAaTPUN-KAIUEBOr0 HACOCA. DHIOLUTO3:
MUHOIIUTO3, ParouuTo3. IK30IUTO3.
Kierounas ctenka. CTpykTypa u
(YHKUMU KIIETOYHON CTEHKH pPacTEHUH,
rpuOOB.

J/lemoHCcTpauumn

Tabauubl 1 cxeMbl: «CTpoeHue

PYKapUOTUUYECKOU KIETKN», «CTpoeHue
PKUBOTHOM KJIETKW», « CTpOeHUE
pactutesbHOU Ki1eTKkn». Q0opynoBanme:
CBETOBOM MUKPOCKOIT; MUKPOIIPENapaThI
PACTUTEIIbHBIX, YKUBOTHBIX KJIETOK.

PackpbIBaTh cojiep:KaHue TEPMUHOB U
MOHATHI: TUTa3MaTHYecKass MeMOpaHa
(masmanemMma), KUAKOCTHO-MO3auuHast
MOJ1eJIb, MEMOpaHHbIE OEIKU
(nepuepuyeckue, UHTErpAIbHBIE),
MIMKOKAIHMKC, Tuddy3us, ocMoc,
AKTUBHBIN TPAHCIIOPT, SHIOLMTO3,
(arouuTo3, MUHOLMTO3, FIK30LIUTO3,
KJIETOYHAsi CTEHKA, IJ1a3MOJIECMBI,
CUMILJIACT.

X apakTepru30BaTh 0COOEHHOCTU CTPOCHHUS
U (PYHKIIMH SyKapHUOTHIECKON KIICTKH;
TPaHCIIOPT BEUIECTB Yepe3
[1a3MaTHYECKy0 MEMOpaHy: MacCUBHBIH
W aKTUBHBINA TPAHCHIOPT; pabOTy OEIKOB-
KaHaJIoB; pabOTy HATPUI-KAJIMEBOTO
Hacoca; CTPYKTYpy U QyHKUIUU
KJIETOYHOM CTEHKU PAaCTEHUH U rpuOOB

52



I[IpakTnyeckas padora
«3yueHne CBOWCTB KJIIETOYHON
MeMOpaHbD»

5.3

[luTonnasma u ee
OPTaHOUIbI

[{utonna3ma. Iluto3ois. LluTockemner.
J[BrkeHue 1uToIiasmMbl. OpraHou/ bl
Ki1eTKkd. OTHOMEeMOpaHHbIE OPTaHOU/TbI
KJIETKU: SHIOIUIa3MAaTHYECKast CETh
(BIIC), anmmapat I'oabKu, JTM30COMBI, UX
cTpoeHue u GyHKIUU. B3auMocBs3b
0JIHOMEMOPaHHBIX OPTaHOUJIOB KIIETKH.
CtpoeHue rpaHyJIsIpHOTO PETUKYTyMa.
Cunre3 pacTBopuMbIX 0enkoB. CuHTE3
KJICTOYHBIX MeMOpaH. [ maakuii
(arpaHysIpHBII) SHI0TIIIA3MATUYECKU I
petukynyM. CexpeTopHas QyHKIIHS
arnrapara ['onbmxu. TpaHCIOPT BElEeCTB
B KJIETKE. Bakyosn pacTUTENbHBIX
kieTok. Kierounslii cok. Typrop.
[To1yaBTOHOMHBIE OPTraHOW/IbI KJIETKU:
MUTOXOHAPUH, IacTuibl. CTpoeHue u
(GYHKIIMY MUTOXOHJPHUM U TIIIACTHI.
[lepBU4HBIC, BTOPUYHBIE U CIIOKHbBIC
IacTHIbI (POTOCUHTE3UPYIOITUX
DYKapUOT. XJIOPOILIACThI, XPOMOILIACTHI,

JIEUKOIIACTHI BBICIIIMX PACTEHUM.

PackpbIBaTh cojiepkaHue TEPMUHOB U
MOHSATUMN: IIUTOILIAa3Ma, ITUTO30JIb,
[IUTOCKEJIET, KOMIAPTMEHTHI, OPraHOUIbI,
bHomIa3MaTudeckas ceth (J11C),
arrapat ['oJIbJIKY, TM30COMBI, BaKyOJIb,
pUOOCOMBI, aBTOJIN3, BE3UKYIISIPHBIN
TPAHCIIOPT, IEPOKCUCOMBI, KJIECTOUHBIH
COK, TYprop, MUTOXOHJPUU, KPUCTHI,
MJIACTUIBI, XPOMOILIACTBI, TEUKOIIACTHI,
XJIOPOIIACThI, CTPOMA, TPaHbl, TUJIAKOU/I,
amernia.

XapakTepu30oBaTh LIUTOIIA3MY
DYKApUOTUYECKON KIIETKU;
KJ1acCU(DUIIMPOBATH OPTaHOU/IBI B
3aBUCUMOCTH OT OCOOCHHOCTEHN MX
cTpoeHus (0THOMEeMOpaHHbIE,
ByMeMOpaHHbIe, HEMEMOpPaHHbIE);
OTHCHIBATH (PYHKITUU KaXKJOTO OPTaHOUA
B KJIETKE.

OOBSICHATH COOBITHS, CBSI3aHHBIC C
BHYTPHUKJIETOYHBIM IMUILIEBAPEHUEM, €TO
3HAYEHUE ISl OpraHu3Ma.

OTMeuaTh 3HaUCHHUE OUTOCKCEIICTA,
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J/lemoHCTpanumn

[ lopmpempsi: K. C. MepexkoBckui, JI.
Maprymc.

Tabauywvr u cxemwvr: «CTpoeHue
DYKapUOTHYECKON KIIETKW», «CTpoeHHe
PKUBOTHOU KJIETKN», «CTpoeHHe
PACTUTENIBHOU KIETKW», «CTpoeHne
MUTOXOHIPUI.

O0opyaoBaHue: CBETOBOW MUKPOCKOI;
MUKpOIIPENapaThl paCTUTEIbHBIX,
PKUBOTHBIX KJIETOK.

[IpakTnuyeckasi padora «/3yuenne
NIBHKEHUS IUTOIUIA3Mbl B PACTUTEIBHBIX
KJIETKaX».

JlaGoparopHasi padora «VccienoBanue
[1a3MOJIM3a U JIETUIa3MOJIn3a B
PACTUTENbHBIX KIETKAX)

XapaKTepU30BaTh €r0 JIEMEHTHI
(MUKPOTPYOOUKH, MUKPO(DHUIAMEHTHI,
MPOMEKYTOUHBIE (DUITAMEHTHI), UX POJIb B
PKU3HEACSITEIbHOCTU KJIETOK U TKaHe!

5.4

HememOpaHHbIe
OpraHOM/IbI KJIETKU

HememOpaHHbIE OPraHOU/IbI KIETKU
CtpoeHue u PyHKITUU HEMEMOPAHHBIX
OpraHOMJIOB KJIETKH.

Pri6ocoMbl. MblIlIeUHbIC KIETKHU.
MukpoTpy6ouku. KineTouHslii LeHTp.
CtpoeHue U IBUKEHHUE KTYTUKOB U
pecHudek. MuKpoTpyOOoUuKH

UTOIIa3Mbl. [eHTpros.

PackpbIBaTh cojiep’KaHue TEPMUHOB U
MOHSATUM: pubocoMa, MOIMCOoMa,
MUKPOTPYOOUKH, TyOYyJINH, KIETOYHBIN
[eHTp (LIEeHTpOoCcCOMa), LIEHTPUOJIH,
neHTpocdepa, KryTuku, pECHUUKH,
0a3ajbHOE TEIbIIE.
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J/lemoHCTpanumn

Tabauywvl u cxemwvr: «CTpoeHue
PKUBOTHOU KJIETKW», «CTpoeHUE
PaCTUTEIbHON KIIETKN

XapakTepu3oBaTh HEMEMOpPaHHbIE
OpraHOMIbI KJIETKU, UX CTPOCHUE U
byHKIIIH

5.5 |Ctpoenue u GyHKIUH Anpo. Obonouka sypa, XpOMaTHH, PackpbIBaTh cojiep:KaHue TEPMUHOB U
sypa KapuoIlia3Ma, JIPBIIIKY, UX CTPOCHHUE U [TOHSATUM: SIAPO, siAepHas 000JI0UKa,
byHkuuu. SnepHpiii 0€IKOBBIN MaTPUKC. [SI€pHBIC MOPHI, HyKJIeoIia3ma
[[pocTpaHCTBEHHOE PACIIOIOKEHUE (kapuoriama), FeHOM, XpOMaTHH,
XpPOMOCOM B UHTEpP(]a3HOM siApE. DyXpOMATHUH, T€TEPOXPOMATHH, SJIPHIIIKO,
benku xpoMaTHHa — TUCTOHBI. XPOMOCOMBI, IEHTPOMEPA, KHHETOXOD,
KiieTouHble BKIIIOUEHUS. KJIETOYHBIC BKIIFOUCHUS.
J/lemoHCTpanumn X apakTepu3oBaTh KJIETOYHOE SAPO Kak
Tabauywl u cxemol: «Sapo» LEHTP YIPABJICHUS KU3ZHEACATEIbHOCTHIO
KJIETKW; TEHETUYECKUH armapaT KJIETOK
HYKapHOT, CTpOeHUE U QyHKIIUN
XPOMOCOM.
OnuckIBaTh CTPYKTYPHI lIpa U UX
B3aMMOCBSI3b C OPraHONIAMU
[{ATOIJIa3MbI
5.6 |CpaBHuTENIBHAS CpaBHUTEIBHAS XapaKTEPUCTHKA KIETOK

XapaKTePUCTHKA KIETOK
DYKapuoT

DYKapUOT (paCTUTENBHOM, J)KUBOTHOM,
rpUOHOIN).

JlemoHcTpanuu

Tabnuyvt u cxemwvi: «CTpoeHUE
PYKapUOTUYECKOU KIeTKn», «CTpoeHue

PKUBOTHOM KJICTKH,

XapakTepru30BaTh TUIIBI KJIETOK
PYKapUOT: pacTUTENIbHAs, )KUBOTHAS,
rpuOHasi.

CpaBHUBATh MEX]ly COOOH CTpOCHHE U
YKU3HECSITETbHOCTh yKapHUOTHIECKIX

KJIETOK U POJIb IPOKAPUOT B OMOLIEHO3aX
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«CTpOeHHE PACTUTENBHON KIIETKH.
Ob6opynoBanme: CBETOBOM MUKPOCKOIT;
MUKPOIIPENAPAThl PACTUTEIbHBIX,
YKUBOTHBIX KJIETOK.

JlabopaTtopHasi padora «3yueHue
CTPOEHUS KIIETOK Pa3IU4YHbIX
OpraHU3MOB»

1Toro yacos 1mo Teme

8

6

Tema «O0MeH BellecTs

H NpeBpaIICHUEC JHEPTHUH B KIICTKE)

6.1

OOMeH BEIIECTB —
META00IU3M

3

ACCUMHWISALIAS U TUCCUMUIISILUSA — IBE
CTOPOHBI META00JIN3MA.

Tunel 0OMeHa BeneCTB: aBTOTPO(HBIN U
reTepoTpodHbINA. YUacTue KUCIopoa B
0OMEHHBIX TPOIECCaX.

JHEpreTUUecKoe 00ecreueHne KIETKU:
npespanienie AT B 0OMeHHBIX
nporeccax. DepMeHTaTUBHBIN XapaKTep
peakiuii KIETOYHOTO MeTaboau3Ma.
DepMEHTBI, UX CTPOEHUE, CBOMCTBA U
MexaHu3M aenctBusd. KopepmeHTsl.
OTinunst pepMEHTOB OT HEOPTAHUYECKUX
KaTaau3aTopoB. benku-akTuBaTopsl U
OeJIKU-UHTUOUTOPHI.

3aBUCHUMOCTH CKOPOCTH
(epMEHTATUBHBIX PEAKIIMI OT

pa3TUYHBIX (aKTOPOB.

PackppIBaTh cofiepyKaHe TEPMUHOB H
MOHATHI: OOMEH BelecTB (METaboIn3M),
accUMWISIIUA (aHa0OIN3M ), UITH
MIACTHYCCKUI OOMEH, TUCCUMUITSIITIS
(kaTaboJU3M), UITU PHEPTETUICCKUI
00MeH, aBTOTPO(]bI, TeTepOTPO(HI,
aHA’POOBI, a9POOKI, (PEPMEHTHI, AKTUBHBIT
[EHTp, CyOcTpaTHas CeU(PUIHOCTD,
KO(hepMEHTHI, OCTKU-aKTUBATOPHI U
OENKH-UHTUOUTOPHI.

[lepeuuncnsaTb 0COOEHHOCTH
MIACTHYECKOTO ¥ SHEPTETHUECKOTO
0OMEHa B KJIETKE; yCTAHABINBATh
B3aMMOCBSI3b MEK]TY TUTACTHYECKUM H
DHEPIETUICCKUM OOMEHOM.

Paznnyath TUIIEI OOMEHA BEIIECTB:

ABTOTPO(MHBIN U TeTePOTPODHBIIA.
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JleMmoHCcTpa U

Tabauywl u cxemwvl. «DOTOCUHTESY,
«OHepreTnyeckuii oomen», «bruocuHTes
oenkay, «CtpoeHue pepmMeHTay,
«XEMOCHUHTE3.

O0opyaoBaHue: CBETOBOM MUKPOCKOIT;
000pyI0BaHUE JJIs IPUTOTOBICHUS
MTOCTOSTHHBIX ¥ BPEMEHHBIX
MUKPOIIPETIApaTOB.

JIaGoparopHasi padora «3yuenue
KaTaTMTUYECKON aKTUBHOCTU (hEPMEHTOB
(Ha mpuMepe aMuIIa3bl UK KaTajiasbl)y.
JlaGoparopHasi padora «3yuenue
(bepMEeHTATUBHOTO PACIIEIIIICHUS
MEPOKCHJIa BOJIOPO/Ia B PACTUTENBHBIX U
PKUBOTHBIX KJIETKAX»

[loka3bIBaTh pOJIB KUCIOPOAA B
0OMEHHBIX MPOIECCaX.

CxeMaTuyecku u300paxkaTb CTPOCHHE
dbepmenTa.

OTnuyaTh PEepMEHTHI

OT HEOPTraHUYECKUX KaTaJu3aTopoB U
ONPENEIATh UX POJIb

B (DYHKIIMIOHUPOBAHUU KUBBIX CUCTEM, B
[POMBIIIIEHHOCTH, B MEAUIIMHE, B
MMOBCEHEBHOM KU3HU YEIIOBEKA.
CTaBUTh 3KCIIEPUMEHT 10 BBISBJICHUIO
KAaTAJIMTUYECKON aKTUBHOCTH
MEePOKCUJIa3bl, aMUIa3bl, OOBICHATh
MOJIyYEHHbIE PE3YJIbTATHI

6.2

ABTOTpPO(HBINA THIT
oOMeEHa BEILECTB.
doTocunTes

[lepBUYHBIN CHHTE3 OPTAHUYECKUX
BEILIECTB B KIIETKE.

DOTOCUHTES.

Pouib x10ponacToB B mpouecce
dboTocuHTe3a. CBETOBAS U TEMHOBAS
¢asbl.

[IpoaykTuBHOCTH hoTOCUHTE3a. Biusinue
pasTu4IHBIX (PAaKTOPOB HA CKOPOCTh
doTocuHTE3A.

3HadeHne PoTocuHTE3A.

PackpbIBaTh cofiep:KaHue TEPMUHOB U
NOHATHI: (OTOCUHTE3, (Pa3bl
¢dboTocuHTE3a (CBETOBAs, TEMHOBAs),
dboTtonms, hochopuaupoBaHue, UK
KansBuna, HAJI®+ (nmepeHocumk
BOJIOPOAA).

XapakTepu30oBaTh MIACTUYECKUI 0OMEH
KaK 3Tarn o0I1ero oOMeHa BEIECTB;
coObITHs (hOTOCHHTE3A (PEAKLIUU

CBETOBOU M TEeMHOBOH (ha3); poJib
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JleMmoHCcTpa U

[lopmpemuwi: [1. ITpuctim, K. A.
Tumupszes.

Tabauywl u cxemovi: «DOTOCUHTE3Y

XJIOPOIUTACTOB B Mpoiiecce (poTocuHTesa.
BbIsSBISATE IPUYMHHO-CIIEICTBEHHbBIE
CBSA3U MEX/1y NOTJIOIEHUEM COJTHEUHON
HSHEPTUM XJIOPO(PUIIIOM U CUHTE30M
MoJiekys1 ATO.

CpaBHHMBaTh UCXOHBIE BEILIECTBA,
KOHEYHBIE ITPOYKTHI U YCIOBUS
MIPOTEKAHMS PEAKLIMI CBETOBOU U
TEMHOBOM (a3 poToCHHTE3A.

Y cTaHaBIMBaTh B3aUMOCBSI3b MEXY
(OTOCHHTE30M M JIbIXaHUEM; CBETOBOU U
TEMHOBOM peakUsIMH (POTOCUHTE3A.
OueHuBaTh 3HaYeHUE (POTOCUHTE3A JIJIS
PKU3HU Ha 3emiie

6.3

ABTOTpPO(HBINA THIT
0oOMEHa BEIIECTB.
X eMOCHUHTES

XEMOCHUHTE3.

Pa3nooOpa3ue opraHu3MoB-
XEMOCHHTETHKOB: HUTPUPHUITUPYIOIIHE
OakTepuH, Kele300aKTePHH,
cepoOakTepuu, BOJAOPOIHBIE OAKTEPHH.
3HaUYCHHE XEMOCHHTE3a.
JlemoHcTpanuun

[ lopmpemwi: C. H. Bunorpaackuii, I'. A.
3aBap3uH.

Tabauywvt u cxemol: «DOTOCUHTE3Y,
«XEMOCHHTE3»

PackpbIBaTh cofiepKaHHe TEPMUHOB U
MMOHATUN: XEMOCUHTE3.

OOBICHUTH CYIIHOCTh XEMOCHUHTE3A,
pacKphIBaTh €ro 3HaUeHue B Ouocdepe.
[[prBOAUTH MpUMEPHI
XEMOCHUHTE3UPYIOIIUX OaKTepuid
(auTpudunMpyronme 6aKTepuu,
Kene300aKkTeprun, cepoOaKkTepuu,
BOJOPOJIHbIE OAKTEPUN) U
XapaKTEPU30BATh UX KU3HEACSITCIHBHOCTb.

CoCTaBJISITh YPaBHEHUSI peaKIui

58



JlabopaTtopnas paGora
«CpaBHeHHE IIPoLIeccOB (POTOCUHTE3A U
XEMOCHHTE3a»

XEMOCHHTE3A.
CpaBHUBATh XEMOCHHTE3 C (DOTOCUHTE30M

6.4

JHepreTuueckuii 0OMeH

TUCCUMMIIALIAS

AHa’poOHBIE OpraHu3Mbl. Bus
Oposkenust. [IpoyKThl OpOKEHUS U UX
MCTIOJIb30BAHUE YETIOBEKOM.
AHa3poOHbIE MUKPOOPTaHU3MBbI KaK
00BEKTHI OMOTEXHOJOTUH M BO30YAUTEIIH
0oJie3HEH.

A3pOOHBIC OPTaHU3MBI. DTaIIbI
PHEPTreTUYECKOro OOMEHa.
[loaroroBuTensHBIN ATAI. I THKOIN3 —
OECKUCIOPOHOE paCIICIUICHHUE
[JTFOKO3BI.

buonaornueckoe OKuciIeHUE, WU
KJIETOYHOE JIbIXaHue. Pojb MUTOXOHApUI
B IpoIeccax OMOJIOrMYECKOT0o
OKHCJICHUS.

[[MKIMYECKNE pEAKLINH.

OxkucnutensHoe dhochopunupoBaHue.
[IpeumytiecTBa a3poOHOTO IMyTH OOMEHA
BEILIECTB TIepe] aHAaYPOOHBIM.

D (HEKTUBHOCTH YHEPTreTHUECKOTO
oOMeHa.

JlemoHcTpanuu

[ Topmpemwi: B. A. Durenasrapar, I1.
Mutyer.

PackpbIBaTh cojiep:KaHue TEPMUHOB U
MOHSTHI: 3TaMbl YHEPTETUIECKOTO
0OMEHA — IMOATOTOBUTEIIHHBIMN,
OECKHUCIOPOIHBIN (aHA’POOHBIN),
KUCJIOPOJAHBIN (a3pOOHBIN ); TTTUKOIIHU3,
OpoXxeHne, OMOJIOTHYECKOE OKUCIICHUE
(mprxanwue), muki Kpedca, okuciuTensHoe
dbochopunupoBanue, MPOTOHHBIM
rpaaueHT, nporoHHas ATd-cuHTasa.
[lepeuuncnsaTb 0COOEHHOCTH
HHEPreTUYECKOro 0OMEHa B KIIETKE.
OnuchIBaTh ATAIbl SHEPTETUYECKOTO
oOMeHa (MOATOTOBUTEIBHBIM,
OECKHUCIIOPOIHBIN, KUCIOPOIHBIN) U
CpaBHUBATH UX MEXIY COOOM.

X apaKkTepru30BaTh PEAKIMH TIMKOIH3a,
OpO>KeHM S, KJICTOYHOTO JIbIXaHUSI.

Y cTaHaBIIMBAaTh B3aUMOCBSI3b MEXKITY
TJIMKOJIN30M, KJIIETOYHBIM JIbIXaHUEM U
cuHTe30M MoKy AT®. CocTaBisTh
ypaBHCHUSI OCHOBHBIX 3TAIlOB
HHEPTreTUYECKOro 0OMEHa B KIIETKE.
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Tabauywl u cxemvl: «IHEPreTUYECKUAN
00OMEH».

JlabopaTopHasi padora «CpaBHeHuUE
MPOIIECCOB OPOKEHUS U ABIXAHUS

PaccunThIBaTh YHEPTETUYECKYIO

A (PEKTUBHOCTH TIIMKOIN3A U
OMOJIOTMYECKOTO OKHCIICHUSI.
HaspIBaTh MCXO/IHBIC BEIIIECTBA,
KOHEYHBIC MTPOTYKTHI M YCIOBUS
MIPOTEKAHUS PEAKIIHA YHEPTETHIECKOTO
oOMeHa.

CpaBHHMBATh YHEPTETUUECKYIO

A PEeKTUBHOCTD OECKUCIOPOTHOTO U
KHCIIOPOTHOTO 3TAIOB KOHEUHBIC
MPOJYKTHI U YCIOBUSI MPOTEKAHUS
[PeaKIMii SHEPTETHIECKOT0 0OMEHa
SHEPreTUYECKOro OOMeHa

I1Toro yacos o treme

9

/

Tema «HacaeacrsenHass uHGopManus U peajau3anus ee B KJIeTKe»

7.1

Peakiyn MaTpuyHOTO
CHUHTE3a

2

Peakiiun maTpuuHoro cunrtesa. [Ipunnun
KOMIIJIEMEHTAPHOCTH B PEAKIUSX
MaTpUYHOTO CHUHTE3a. Peanm3anus
HaCJIeICTBEHHOW MH(popMauu.
['eHeTHYECKUM KOJI, €r0 CBOMCTBA.
TpaHCKpUIILUS — MATPUYHBIN CUHTE3
PHK. [IprHIMIBI TPAHCKPUIILINHN:
KOMIUJIEMEHTAPHOCTb,
AQHTUNIAPAJUIIEITBHOCTb,
ACUMMETPUYHOCTD.

JlemoHcTpanuu

[ lopmpem: H. K. Konb1os.

PackpbIBaTh coJiep:KaHUE TEPMUHOB U
MOHSITHUI: T€H, TCHETUUYCCKUN KO, KOJIOH
(TpUILUIET), CTON-KOJ0HBI, MATPHIIA,
MATPUYHBIN CUHTE3, TPAHCKPUIIIUS,
PHK-nosmmepasza, npoMoTOp, CIUIaWCHUHT,
WHTPOH, SK30H. XapaKTE€PU30BaATh
[pEeaKMU MaTPUYHOTO CUHTE3a, CBOMCTBA
reHeTH4YecKoro koaa. ONHUCHIBAaTh ATAIlbI
TPAHCKPUIIIMU U TPAHCIISLINM;
YCTaHABJIMBATh B3AUMOCBSI3b MATPUYHBIX
peakIii B KJIETKE; CXEMaTUYE€CKHU

n300paxaTh
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Tabauywl u cxemwvi: «buocunres 0eIKay,
«['eHeTHUECKUN KOO

MaTPUYHBIC PEAKIIUN TPAHCKPUIILUHU U
TPAHCIISALIY.

Pemats OMoJIOrNYecKUe 3a1a4u Ha
ONpEIEICHUE MOCIEA0BATEIILHOCTH
Hykiaeotu0oB JJHK nu MPHK, npumensia
3HAHMS O PEAKLHSIX MaTPUYHOIO CHHTE3a,
[CHETUYECKOM KOJE, IPUHIUIIE
KOMILIEMEHTAPHOCTH

7.2 |CunTte3 Oenka TpaHcasuus u ee 3Tanbl. Y4yactue PackpbiBaTh coqep:kaHue TEPMUHOB U
TpaHcniopTHeiXx PHK B OnocunTese MOHATUI: TPAHCHAUUS, aHTUKOAOH, TPHK,
Oenka. YcnoBusi OMocuHTe3a Oerka. amuHoanuiI-TPHK-cunTerasa (konasa),
Konnposanre aMuHOKHUCIOT. Posb noyipudbocoma (moaucoma).
pubocom B OMocuHTE3€ OeKa. XapakTepu3oBaTh CBOMCTBA
JlemoHCTpanumn FEHETUYECKOT 0 KO/JIa.
Tabauywl u cxemol: «buocunres 0enka», (ONUCHIBATH ATAbl TPAHCISILIUU U
«I'eHeTn4YeCcCKuil Koa» CXeMaTHYEeCKH N300pakaTh MaTPUUHbIE
peakuuu TpaHcaanuu. Pemarp
OMOJIOrMYECKUE 3a]]a4H Ha ONPEICIICHHUE
aHTUKON0HOB TPHK,
MOCJIEI0BaTEILHOCTH AMUHOKHUCIIOT B
MOJIEKyJIe OeJIKa, TPUMEHSISI 3HAHUS O
peaKusaX MaTpUYHOTO CHUHTE3A,
FEHETUYECKOM KOJIe, TPUHITUTIC
KOMILIEMEHTAPHOCTH
7.3 |MexaHU3MBI Opranu3zaiusi reHoMa y IpOKapuoT U PackpbIBaTh coJiepKaHUE TEPMUHOB U

OKCIIPCCCHUU I'CHOB

OYKapHuoT. PCFYJ'IHI_II/IH AKTHUBHOCTHU I'CHOB

y IpOKapuoT. ['nnoresa onepona

[TOHSATUH: OIIEPATOP, OIIEPOH,

CTPYKTYpPHBIE T'€HBI, IPOMOTOD,
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(d. XKaxkoo6, XK. Mano).

Perynsiys 0OMEHHBIX ITPOIIECCOB B
kietke. Kinerounsrii romeocTas.
J/lemoHCTpanumn

Tabauywl u cxemwvi: «buocunres 0eIKay,
«]'eHeTHUECKUN KOO

penpeccop.
OnuchIBaTh CTPYKTYPY TeHOMA
IPOKAPHOT; XapaKTepH30BaTh padbOTy
WHIYIIUOCTHLHOTO U PEIPECCUOCITBHOTO
OTIepOHA.

BEBIICTATE CTPYKTYPHYIO

U PETYJIATOPHBIC YACTH T€HA dYKAPHOT.
CpaBHHMBATh TIPOIIECCHI DKCITPECCUHN TEHOB
y POKAPUOT U YKAPHUOT.
XapakTepu3oBath runotesy onepona (.
JKako0, XK. Mano).

OnuchIBaTh MEXaHU3M TTOICPKAHUS
KJIETOYHOT'0 TOMEOCTasa

7.4

OCHOBBI BUPYCOJIOTHUH.
NudopmarmonHas
ouonorus

Bupychsl — HekJ1eTOUHbIE ()OPMBI )KU3HU U
oOnuraTtHbie Iapa3uthl. CTpoeHue
MPOCTHIX U CIOKHBIX BUPYCOB,
PETPOBUPYCOB, OakTepruoharos.
BupycHsie 3a00sieBaHUs YeI0BEKaA,
KUBOTHBIX, pactennii. CITN ]I, COVID-
19, conmanpHble U MEAUIIMHCKHAE
npOOIEMBI.

JlemoHcTpanuun

[ lopmpem: 1. 1. IBaHOBCKUM.
Tabnuywl u cxemol.: «I'eHeTHYECKUI
Ko, «Bupyce», «bakreprnodarmy.
[IpakTnueckas padora «Co3nanue

MO/ICJIM BUPYCa»

PackpbIBaTh cofiepKaHNe TEPMUHOB U
MOHSATUI: BUPYC, BUPHOH, CEpIIEBUHA,
Karcu, oOpaTHasi TPAHCKPUIILIUS,
pETpOBHUPYCHI, bakTepruodar, BUpyC
uMMyHoneuiTa yenoseka (B1Y),
IPUPOTHO-0YATOBBIC MHPEKIINH.
XapakTepru30BaTh BUPYCHI, PETPOBUPYCHI
u 6akTeprodaru Kak BHyTPUKIETOYHBIX
Mapa3uToB MPOKAPUOT U DYKAPHOT.
M3narath rUnoTe3bl 3BOJIIOLMOHHOTO
MIPOUCXOKICHHUST BUPYCOB.

OnuceIBaTh MEXaHU3M BSaI/IMOI[eI\/JICTBI/IH
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BUpYyCa U KJICTKH, HHPEKIIMOHHBIN
BUPYCHBIHN TTpoIIeCC.
XapakTepu30BaTh MEXAHU3MBbI
BEPTUKAIIBHOM U TOPU30OHTATILHOU
nepeayu BUPYCoOB; 3a00JeBaHUs
PKUBOTHBIX U PACTCHHI, BHI3HIBACMBIC
BUPYCaMH.

HasbiBaTh BUpYCHBIE 3a00JI€BaHUs,
BCTPEUAIOIINECS Y YEIIOBEKA: TPHIII,
KJIereBoi sunedanmur, renatut, COVID-
19, CITIN .

CoOmro1aTh MpaBuia MOBEJACHUS B
OKpYXarouerl NPUPOTHON Cpelie, Mep
MPOPUIAKTHKHA PACIIPOCTPAHEHUS
BUPYCHBIX 3a00JICBaHUM (B TOM YHCTIE
BUY-undexiun)

ITOoro yacoB mo Teme 9
8 [Tema «’Ku3HEHHBIH UK KIETKH
8.1 PKu3HeHHBIH UK 1 PackppIBaTh coqepKaHue TEPMUHOB U
KJIETKA KieTouHbIl LUK, €ro NEPUOIbl U MOHSATUN: KJICTOYHBIA LIMKJ, HHTEpda3a.

perymsius. Uatepdaza u MUTO3.
OCcoOGEHHOCTH TIPOIIECCOB, TPOTEKAIOIINX
B uHTepdase. [loaroToBka KIETKH K
nenenuto. [IpecuareTnyeckui
(MOCTMUTOTUYECKHIT ), CAHTETUUECKUI U
MOCTCUHTETUYECKUIN (TPEMUTOTUYECKUIN)

NEPHUO/IbI

HepeLII/ICJIHTB INCPHUOAbI JKU3HCHHOI'O
[IHNKJI4 KJIICTKH U XapPaKTCPHU30BaATb
[MPOTCKAOIMEC B HUX ITPOLECCChI
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MHTEP(PA3HI.

J/lemoHCTpanumn

Tabauywl u cxemwvi: «KU3HECHHBIA UK
KIICTKH», «K MHTO3»

8.2

MaTpHUYHBIN CUHTE3
JIHK. Xpomocomsl

Matpuunslii cuate3 JJHK — perunkanusi.
[Ipraumne! pernkanun JJHK:
KOMIUJIEMEHTAPHOCTb,
[MOJTyKOHCEPBATUBHBIA CUHTE3,
AQHTUINAPATUIETLHOCTh. MexaHu3M
perumkanuu [JHK. XpoMocomsbl.
Ctpoenue xpoMocoM. TermoMepsl u
TeroMepasza. XpoOMOCOMHBIN HAbOp
KJIETKW — KapuoTHUIl. J{UIiIonaHbIi 1
rarjouaHbIN HAOOPBI XPOMOCOM.
['omonornunsie XxpoMocoMsbl. [1os10BBIE
XPOMOCOMBI.

JlemoHcTpanuu

Tabnuywl u cxemol. «KU3HESHHBIA ITUKIT
KIETKH», « CTPOEHHUE XPOMOCOM»,
«Perumkanus JTHK».

O0opynoBaHue: CBETOBOM MUKPOCKOIT;
MUKpoIpenaparsl: «MUTO3 B KJIETKaxX
KOPEILKA JTYKa».

JlaGoparopHasi padora «l3yuenue
XPOMOCOM HA FOTOBBIX
MUKpOITpEnapaTax»

PackpbIBaTh coqep:kaHue TEPMUHOB U
MOHSATUN: peTUIUKaus (PeayTUIKaLKs),
KOMILIEMEHTAPHOCTb,
aHTUNapawienbHocTh, JJHK-nonmmepasa,
TeIoMEpPa, PEIUIMKAIIMOHHAS BUJIKA,
XpPOMOCOMa, XPOMOCOMHBII HaboP,
HYKJIEOCOMBI, CECTPUHCKHE XPOMAaTHU/IbI,
[IEHTpOMEpPA, KapUOTHII, TAIUIOUIHBIN U
TUTITOUAHBIN HAOOP XpOMOCOM,
FOMOJIOTHYHBIE XPOMOCOMBI, IOJIOBBIE
XPOMOCOMBI. XapaKTEepPU30BATh CTPOCHUE
XPOMOCOM, KapUOTHUIIOB OPTaHU3MOB.
[lepeuncnaTh NPUHIUIBI PETUIUKALIUN
JIHK u naBath uM conepxkaresibHyIO
XapaKTePUCTHKY.

OnuceiBaTh MexaHu3Mm perukanuun JITHK.
CxemaTH4eCKH U300pakaTh CTPOCHHE
MeTadazHON XPOMOCOMBI.

Paznmnuats XpOMOCOMBI Ha

MUKponpenaparax 1 MUKpodoTorpadusx
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8.3

JleneHue KIETKU —
MUTO3

Jlenenue kieTku — MuTO3. CTaauu
MUTO3a U TPOUCXOJIAIINE B HUX
npoiuecchl. Tunsl MuTo3a. Kaprokunes u
UTOKNHE3. brosornueckoe 3HaUCHNE
MHUTO3A.

J/lemoHCTpanumn

Tabnuywl u cxemol. «KU3HESHHBIA ITUKIT
KJIETKN», « CTPOCHUE XPOMOCOMY,
«Permukanus JIHK», «Mwuto3y.
O0opynoBaHue: CBETOBOM MUKPOCKOIT;
MUKpoIrpenaparbl: «KMUTO3 B KJIeTKax
KOpEIIIKa JTyKay.

JlabopaTopHasi padora «Habmonenue
MUTO3a B KJIETKaX KOHYMKA KOpEIIKa
TyKa (Ha TOTOBBIX MUKPOIIPENapaTax)»

PackppIBaTh cofiepyKaHue TEPMUHOB H
MOHATHI: MUTO3, TIpodhasza, meTadasa,
aHadaza, Tenodasa, KAPUOKUHES,
[TUTOKWHE3, BEPETECHO JICTICHUS,
MeTadasHas IiacTuHKa, 60po3sa
NeJICHNS.

[lepeunciisaTh MOCIeI0BATENLHOCTh
CTaJMii MUTO3a M OTITMCHIBATH
MTPOUCXOIAIINE HA HUX MPOIIECCHI.
CpaBHHUBATh OCOOCHHOCTH MPOTEKAHUS
MHTO3a B PACTUTEIIBHBIX M )KUBOTHBIX
KJIETKAX.

OOBACHATH OMOJIOTUYECKUI CMBICI
MHUTO3A.

Pa3nuuathk cTaguu MUTO3a Ha
MUKponpenaparax 1 MUKpoQoTorpadusx

8.4

Perymsnus ;xM3HEHHOTO
[MKJIa KJIETOK

Perynsius MUTOTHYECKOTO ITUKIIa
KieTku. [[porpammMupyemast KieTouHas
ruOeITb — aroITo3.

Kiterounoe s1po, XpOMOCOMBI,
GbyHKIIMOHATBHAS TCHOMHUKA.
JlemoHcTpanuu

Tabauywvl u cxemol.: «KU3HESHHBIN UK
KJIETKI», « CTPOEHHUE XPOMOCOM»,
«Permkanus JITHK», «Muto3»

PackpbIBaTh coJiep>KaHUE TEPMUHOB U
MOHSATUN: anonTo3, mpoJudeparus,
g epeHnpoBka.

X apakTepu30BaTh PETYISALNAI0
MUTOTHYECKOTO IHUKJIA KIETKH.
OOBICHATH OMOTOTHUECKHUI CMBICTT
3aIpOrpaMMHUPOBAHHON KJIIETOYHOM
ruOesu — arnomnro3a.

Y cTaHaBIMBAaTh B3aMMOCBSI3b MEXKTY
TOMEOCTa30M KJIECTOK U UX THOCIIBbIO

I1Toro yacos mo teme
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Tema «CTPOEHUE U ®YHKIIUU OPT'AHU3MOB»

9.1

Opranusm Kak euHOe
1IEJI0€

1

buosiornueckoe pazHooopasue
opranu3mMoB. OTHOKJIETOYHBIE,
KOJIOHHQJIbHBIE, MHOTOKJICTOUHBIE
OpTraHU3MBI.

OcoOGEeHHOCTH CTPOCHUS

1 )KM3HEICATECIIBHOCTH OJHOKICTOUHBIX
opranu3moB. bakTepuu, apxeu,
OJTHOKJICTOYHBIC TPUOBI, OTHOKJICTOUYHBIC
BOJIOPOCIH, APYTUE TIPOTUCTHI.
KosioHnaapHbIe OpraHu3MBl.
B3anMoCBs3b 4acTeld MHOTOKJIETOYHOTO
opranu3Ma. TKaHU, OpTraHbl U CUCTEMBbI
opraHoB. Opranu3M Kak €IMHOE 1IEJI0¢€.
['omeocras.

JlemoHcTpanuu

Tabnuywl u cxemol.: «OTHOKICTOUHBIC
BOJIOPOCTN», K MHOTOKJIETOUHBIE
BOJIOpOCNY, «bakTepuny,
«IIpocreitmmey, «Opransl HBETKOBBIX
pacteHuil», «CucTemMbl OpraHoB
MO3BOHOYHBIX )KUBOTHBIX», « BHyTpeHHee
CTPOEHHUE HACEKOMBIX». O00opy10BaHue:
CBETOBOM MHKPOCKOIT; MUKpOIIpernapaThl
OJIHOKJICTOYHBIX OPTaHU3MOB; KUBbBIC

PK3EMILIIPbl KOMHATHBIX PACTEHUN;

PackpbIBaTh cojiep:KaHue TEPMUHOB U
NOHSTUI: OpraHUu3M, OpraH, OpraHeIuIbl,
CHUCTEMa OpraHoB, armapar,
(GyHKIIMOHAIBHAs CUCTEMa, TOMEOCTas3.
[lepeunciisaTh CTPYKTYpHO-
(yHKIIMOHAJIbHBIE YaCTU
0JIHOKJIETOYHBIX, KOJJOHUAJIbHBIX,
MHOTOKJIETOYHBIX U MHOTOTKaHEBBIX
OpraHU3MOB.

XapakTepu30BaTh 0COOCHHOCTU CTPOCHHUS
1 SKU3HENIEATEIbHOCTH OJJHOKJIETOUHBIX
OpraHu3MOB, KOJJOHHAJIbHBIX,
MHOTOKJIETOYHBIX U MHOTOTKaHEBBIX
opranu3MoB. CpaBHUBATh MEXIY COOOM
0JIHOKJIETOYHBIE, KOJIOHUAJIbHBIE,
MHOTOKJIETOYHbBIE 1 MHOTOTKaHEBbIE
OpraHUu3MBbl
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repOapun paCTeHUI pa3HbIX OTJIEIIOB;
BJIQKHBIE MTPENapaThl )KUBOTHBIX

9.2 [Txanu pacteHmii Tkanu pacteHuid. TUIbI paCTUTENBHBIX  |[PACKpBIBATH COACPIKAHUE TEPMUHOB U
TKaHCH: oOpa3oBaTeIbHas, IOKPOBHAS, |[OHSTHI: TKaHb, SUAEPMHUC, TPOOKa,
MPOBO/ISIIAS, OCHOBHAS, MEXaHUYECKasl. |[KOpPKa, JIyO, IPEBECUHA, JPEBECUHHbBIE
Oco0eHHOCTU CTPOEHUS, PYHKIHUI 1 BOJIOKHA, TyOsIHbIE BOJIOKHA, COCY/IbI,
pacIoIOKEHUSI TKAaHEH B OpraHax KAMEHHUCTBIE KIIETKH.
pacTeHui. XapakTepu30BaTh TUIIBI PACTUTEIbHBIX
JleMmoHCTpanuu TKaHel: 0Opa3oBaTeyibHas, TOKPOBHAs,
Tabauywl u cxemol: «TkaHU pacTeHUN», [IPOBOJSAIIAS, OCHOBHASI, MEXaHUYECKAS,
«Opranbpl IBETKOBBIX PACTEHUI, EePEUUCIIATh OCOOCHHOCTH UX CTPOCHHUS
«KopHeBble cuctembdy, «CTpoeHue U BBITIOTHSIEMbIE (DYHKIIUH
cTe0s», «CTpoeHue TUCTOBOM
[TACTUHKN.
O0opyaoBaHme: )KUBbIC SK3EMILISPhI
KOMHATHBIX PACTEHUI; CBETOBOM
MUKPOCKOI; MUKPOTNPENnapaTsl TKaHEH.
JlaGoparopHasi padora «3yuenue
TKaHEH PaCTEHUI

9.3 [TkaHu >KMBOTHBIX U TkaHU )KMBOTHBIX U YEJIOBEKA. PackpbiBaTh cojiepkaHue TEPMUHOB U

YCJIOBCKA

THUIBI )KUBOTHBIX TKAHCH:
PIUTeIMaIbHAsI, COSIMHUTEIbHAS,
MblIllIeyHas, HepBHas. OCOOEHHOCTH
cTpoeHUs1, QYHKITUN U PACIOIOKESHUS
TKaHEH B OpraHax KMBOTHBIX U

YqCJIOBCKA.

MMOHSATHM: SIIUTEIINM, CEKPET, MBILLICUHBIE
BOJIOKHA, HEUPOH, HEUPOTJIHS.
XapaKTepu30BaTh TKAHU )KUBOTHBIX U
4eJIOBEKA: dMUTEINAIbHAS,
COCIMHUTENIbHAS, MBIIIIEYHAs, HEPBHAS;
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J/lemoHCTpanumn

Tabnuywl u cxemot.: « TKaHU JKUBOTHBIX»,
«Ckenet denoBekay, «llumeBapurenbHas
cucrtema», «KpoBeHOCHas cucteMay,
«/lpixarenbHas cucremay, «HepBHas
cucrteMay, «Koxay, «MpliieuHas
CUCTEMA).

O0opyaoBaHue: CBETOBOW MUKPOCKOI;
MUKPOIIPENApaThl TKAHEH.
JlabopaTopHasi padora «3yueHue
TKAHEH )KMBOTHBIX

[EPEUYUCIIATH OCOOEHHOCTH UX CTPOCHUS
U BBITIOJIHAEMbIE (DYHKITHH

9.4

Opranbl. Cuctemsl
OpraHoB

Opransl. BeretaTuBHbI€ U T€HEPATUBHbBIC
OopraHbl pacTeHul. OpraHbl U CUCTEMBI
OPTaHOB KMBOTHBIX U YEJIOBEKA.
DyHKIUA OPTraHOB U CUCTEM OPTaHOB.
J/lemoHCcTpauumn

Tabauywl u cxemwvl: «Oprasbl IBETKOBBIX
pacTtenuin», «KopHeBbie cucTemMb»,
«CTtpoenue credns», «Ctpoenue
JTMCTOBOM IMJIACTUHKNY, « CKeleT
yenoBeKkay, «lIuieBapurenbHas
cucreMa», «KpoBeHOCHas cuctemay,
«JlpIxaTenbHas cucTeMay,

«BpiaenurensHas cucrema», «HepHas

PackpbiBaTh coepkaHue TEPMUHOB U
MOHSTUN: OpraH, KOPeHb, MOOET, IBETOK,
10/, CEMsI, TI0JIOBBIC JKEJIE3hI, IIOJIOBBIC
MIPOTOKH, KOMYJISITUBHBIE OPTraHbl,
CHCTEMBI OPTaHOB. XapaKTepU30BaTh
BEreTaTHBHBIC U T€HEPATUBHBIC OPraHbl
pacTeHuid, COMaTUYECKUE U
PETyISTOPHBIC OpPTraHbl KUBOTHBIX;
MEePEUNCIIATh OCOOCHHOCTH UX CTPOCHHS
U BBITIOJTHSIEMbIE (DYHKITUH.

Y CTaHaBJIMBATH B3aUMOCBSI3H MEXKIY
CTPOCHUEM OPTraHOB U UX (PYHKIIHSIMHU.
Paznuuats BUABI TKaHEUW, OPTaHbI U
CHCTEMbI OPTaHOB, B TOM YHCJI€ YEJIOBEKA,

Ha MUKpONpenaparax,
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cucTemMa», « JHIOKpPUHHASI CUCTEMAY.
O0opynoBaHme: KUBbIE SK3EMILISPbI
KOMHATHBIX PaCTEHUI; TepOapun
[pACTEHUMN Pa3HBIX OT/IENIOB; CKEJIETHI
MO3BOHOYHBIX; KOJUJICKIIUH
OECIO3BOHOUYHBIX )KUBOTHBIX; BIKHBIC
penapaThl )KUBOTHBIX, CKEJIET YEJIOBEKa.
JIaGoparopHasi padora «3yuenue
OpraHoB IIBETKOBOT'O PACTEHUS

BJIQKHBIX TIperaparax, repoapusx u
MUKpodoTorpadusx, TabIUIaX, MOICIIIX
U MYJISDKax

9.5

Ornopa Tena opraHu3mMoB

Ornopa Tena opranu3moB. Kapkac
pactenunid. CKeneThl OJHOKIETOYHBIX U
MHOTOKJIETOYHBIX )KUBOTHBIX.
HapyXHbII1 1 BHYTPEHHUN CKENET.
CTpoeHue 1 TUIbI COETUHEHHS KOCTEM.
JlemoHcTpanuu

Tabauyvt u cxemwvi: «CTpoeHue cTeOIs»,
«CTpoeHue TUCTOBOM MIJIACTUHKNY,
«CKeNeT 4eoBeKay.

O0opyaoBaHue: CKENEThI MO3BOHOYHBIX;
BJIQYKHBIE MTPENapaThl >)KUBOTHBIX; CKEJIET
YEJIOBEKA; PAKOBUHBI MOJUTIOCKOB;
KOJUIEKIIMM HACEKOMBIX, UTJIOKOKUX

PackpbIBaTh COAEpKaHNE TEPMUHOB U
MOHSTHI: OTIOPHBIE CUCTEMBI, 000JIOUKHU
KJIETKH, (PUOPUILIIBI, KapKac, HApyKHBIHI
CKeJIET (XUTUHOBBIN MTOKPOB),
CUIPOCTaTUYECKUIN CKEJIET, BHYTPEHHUN
CKEJIET, KOCTH (JJIMHHBIE, KOPOTKHUE,
MJIOCKUE), COCAMHEHUS KOCTEH,
HETOBHUKHBIE (ILIBbI), OJYTIOBUKHbIE,
MOJIBM>KHBIE (CyCTaBbl), OTJENbI CKeJleTa
MO3BOHOYHBIX JKUBOTHBIX: YEPEI, OCEBOM
ckeJieT (M03BOHOYHUK, IPyAHas KIIETKa,
XOp/Jia), osica KOHEUHOCTEH, CBOOOTHBIE
KOHEYHOCTH.

OnuceIBaTh HAPYKHBIM U BHYTPEHHUI
CKEJIEThI )KUBOTHBIX, CTPOCHUE U THUIIbI
COCAUHEHNsI KOCTEN.
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Y CTaHaBIMBATH B3AUMOCBSI3U MEXKY
CTPOEHHEM ONIOPHBIX CUCTEM U UX
(YHKIMSIMU B OpraHu3ME.

CpaBHHMBATh CTPOEHUE OMOPHBIX CUCTEM
PACTEHUM U )KUBOTHBIX

9.6

I[BI/I)KCHI/IG OpraHu3MoB

J[Bu>keHME OpraHu3MoB. JIBrmkeHne
OJHOKJIETOYHBIX OPTaHU3MOB:
aMeOOoUIHOE, JKTYTHKOBOE, PECHUYHOE.
J[BM>KEHHE MHOTOKJIETOYHBIX PACTCHUM:
TPOIU3MBI K HACTHUH.

J[BUKEHUE MHOTOKJIETOUYHBIX KUBOTHBIX
1 4EJIOBEKA: MBIIIEYHAs] CUCTEMA.
Pedekc. CkeleTHbIe MBIIIIIBI U UX
paborTa.

J/lemoHCcTpauumn

Tabauywl u cxemwvl: «OTHOKIETOYHBIE
BOJIOpoCHnY, «IIpocTenimey,
«CTtpoeHue MbIIIbDY, «MbIlIeuHas
CUCTEMA

PackpbIBaTh cojiep:KaHue TEPMUHOB U
MOHSATHI: TBMKCHHE, IBUTATEITHHBIC
OpraHeibl, TBUKEHUE MPOCTEUIIINX
(amebouHOE, KIYTUKOBOE, PECHUYHOE),
NIBIDKEHUE PACTCHUH (TPOIM3MBI,
HACTHUH ), MBIIIICYHBIE CUCTEMBI
(COKpaTUTETHHBIC BOJIOKOHIIA, KOKHO-
MYCKYJIBHBI MEIIOK, CKeJIETHAS
MYCKYJIaTypa), CKeJIeTHas MbIIIIIa
(MBIIIEYHOE BOJIOKHO, MUO(DHOpUILIa),
BBLICIIIHE JIBUTATEIbHBIC IIEHTPHI, paboTa
MBIIIII (JBUTATEIbHAS, COMAaTHUYECKasl),
MBIIIICYHOE YTOMIICHHE.
XapakTepu30BaTh BUbI JBUKEHUS
0JTHOKJICTOYHBIX ¥ MHOTOKJICTOYHBIX
OpTaHU3MOB.

OnuchIBaTh CKEJIETHBIC MBIIIITHI U UX
paodoTy.

Y cTaHaBIMBAaTh B3aUMOCBSI3b MEKITY
CTPOCHHUEM OTIOPHBIX CHUCTEM U

JBIJKCHUAMUA OPraHUu3MOB
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9.7

[InTanue opraHn3MoB

[Iutanue opranu3mos. IlornomeHue
BO/IbI, YTJIEKUCIIOTO Ta3a U MUHEPAIbHBIX
BEIIECTB pacTeHusiMU. [Iutanne
YKUBOTHBIX.

BHYTpUIIOIOCTHOE ¥ BHYTPUKJIETOYHOE
nuieBapeHue. I lutanne mo3BOHOYHBIX
PKUBOTHBIX. OTIENbI MUILIEBAPUTEIBLHOTO
TPaKTa.

[InieBapuTEIbHbBIE KEIIE3bI.

[ InmeBapuTenbHas CHCTEMA YEIOBEKA.
JlemoHcTpanuu

Tabauywl u cxemol:
«KHI11e4HO0JI0CTHBIE,
«ITumeBapurenbHas cucrema», «Cxema
MATAHUS PACTEHUI.

O0opyaoBaHue: )KUBBIE SK3EMILISPHI
KOMHATHBIX pacTeHUI; 000py0BaHUE
17151 IEMOHCTPAILUK TTOYBEHHOTO U
BO3YIIHOTO IMUTAHUS PACTCHUH,
paciierieHust Kpaxmania v OJIKOB MO/
nercTBueM (pepMeHTOB

PackpbIBaTh cofiepKaHHE TEPMUHOB U
MOHATHI: TUTAHUE, TUIIICBAPCHUE,
MUIIEBAPUTEIIBHBIC BAKYOJIH, KHIIICYHAS
MOJIOCTh, MUIIIEBapUTENbHAS TPYOKa,
MUIIIEBAPUTEIIBHBINA TPAKT,
MUIIIEBAPUTEIBHBIC JKEIE3bl,
MTUIIICBAPUTEIIBHBIC COKH.
XapakTepu30BaTh MUTAHUE )KUBOTHBIX;
BHYTPHIIOJIOCTHOE ¥ BHYTPUKJICTOTHOE
MUIICBAPCHIE.

Paznuuath Ha M300pakeHUsIX (CXxemax,
Ta0IuIaX, MYJISKAaX) OTACIbI
MUIIEBAPUTEIILHOTO TPaKTa U
MUIIEBAPUTEIIBHYIO CUCTEMY YEJIOBEKa.
Y cTaHaBIMBATh B3aUMOCBSI3U MEKIY
CTPOCHHEM OPTaHOB MUIIEBAPCHUS

9.8

J[pIxaHre OpraHu3MoB

JIp1xaHue opranu3MoB. JlpixaHue
pacteHui. /pIxaHne >KUBOTHBIX.
Jlnddysust ra3oB uepe3 MOBEPXHOCTh
kieTku. KoxkHoe nprxanue.

JlpixarenbHas TOBepXHOCTh. JKabepHoe u

JICTOYHOC AbIXaHUC. I[I)IXaHI/IC

PackpbIBaTh COAEpKaHNE TEPMUHOB U
NOHATUI: AbIxaHue, TUPPy3us, KOKHOE
NIbIXaHWE, OpraHbl JbIXaHUS,
NbIXaTEIbHbIE JBUKEHUS, JbIXaTEIbHBIN
LEHTP, JIETOYHbIE 00BEMBI, KUZHEHHASI
E€MKOCTB JIETKHUX.
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[M03BOHOYHBIX )KUBOTHBIX U YEJIOBEKA.
DBOJIFOLIUOHHOE YCIIOKHEHHUE CTPOCHHUS
JIErKUX MTO3BOHOYHBIX JKUBOTHBIX.
JlpIxaTenbHasi CUCTEMA YETIOBEKA.
MexaHu3M BEHTHIIALMH JIETKUX Y NITULL U
MJICKOTTUTAIOIINX. Perysiius TbrxaHusl.
JIpIxaTeabHbIe 0OHEMBI.

J/lemoHCTpanumn

Tabnuywl u cxemol. «JlprxaTenpHas
CHUCTEMAY.

ObGopynoBanmne: 000pya0BaHUE IS
NIEMOHCTPALIUU OIBITOB IO U3MEPEHUIO
PKU3HEHHOW €MKOCTH JIETKUX, MEXaHU3Ma
NIIXAaTEJIbHBIX JBUKCHUN

X apaKkTepu30BaTh JIbIXaHUE PACTECHUMH;
NIbIXaHUE )KUBOTHBIX U YEJIOBEKA.
OnuchIBaTh HBOJIIOIIMOHHOE YCIIOKHEHUE
CTPOCHUS JIETKUX TTO3BOHOYHBIX
PKUBOTHBIX.

Paznuuath Ha U300pakeHUsIX (CXxemax,
Ta0IuIax, MyJISKaX) JbIXaTeIbHYIO
CHUCTEMY YEJIOBEKa.

OnuchiBaTh MEXaHU3M BEHTHISIUU
JIErKUX Y MTHUI] U MJIEKOIUTAIOIIUX.

Y cTaHaBIMBATH B3AaUMOCBSI3U MEXKTY
CTPOCHUEM OPTaHOB JIbIXaHUS U UX
GYHKIUSIMHU B OpraHu3Me

9.9

TpaHcnopr BELIECTB y
OPTraHU3MOB

TpaHCIIOPT BELIECTB Y OPTaHU3MOB.
TpaHCHOPTHBIE CUCTEMBI PACTEHUM.
TpaHCrOPT BEIIECTB Y )KUBOTHBIX.
KpoBeHOCHasi cuctema U €€ OpraHbl.
KpoBeHOCHas1 cucteMa NO3BOHOYHBIX
PKUBOTHBIX U 4yesoBeka. Cepaiie,
KPOBEHOCHBIE COCYABI U KpOBb. Kpyru
KpOBOOOpaIeHHs. DBOIIOIMOHHBIC
YCIIOKHEHUSI CTPOCHUSI KPOBEHOCHOM
CHUCTEMBbI I03BOHOYHBIX KUBOTHBIX.

Pabota cepaiia u ee perymsus.

PackpbIBaTh CoiepKaHUE TEPMUHOB U
MOHSITUI: TPAHCIIOPT BEIIECTB, TPAHCTIOPT
y pacTeHuil, KPOBEHOCHAsI CUCTEMa
PKHBOTHBIX, KPOBb, TJIa3Ma, (JOPMEHHBIC
HIIEMEHTHI, KPOBOOOpAIIICHHE, KPYTH
KPOBOOOPAIIICHUS, CEPACUHBIA UK,
muMdoobparnieHue, mumda,

UM QpaTHYECKUEe COCYbl, TUM(paTuyecKkue
y3JIbI, BHYTPEHHSISI CpeJla OpraHu3Ma.

XapakTepu30BaTh TPAHCIIOPT BEILIECTB
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JleMmoHCcTpa U

Tabauywvl u cxemwvl: «Oprasbl HBETKOBBIX
pacTenui», «KKopHeBbIE CHCTEMBIY,
«Ctpoenue crednsn», «CTpoeHue
JIMCTOBOM IIIIACTUHKNY, «KpoBeHOCHas
cucreMa», «KpoBeHOCHBIE CHCTEMBI
[O3BOHOYHBIX KUBOTHBIX)»

y pacTeHU U OECTIO3BOHOYHBIX
PKUBOTHBIX.

OnuceiBaTh KPOBEHOCHYIO CUCTEMY
PKUBOTHBIX U YEJIOBEKA.

Pa3nuuarh Ha N300paKEHUSIX (CXemax,
Ta0JIMIIaX, MYJISKAX) KPOBEHOCHYIO U
MMM (AaTUYECKYIO0 CUCTEMY YEJIOBEKa.

Y cTaHaBNIMBaTh B3aUMOCBSI3U MEX]TY
CTPOCHHEM OPTaHOB KPOBOOOPAIIEHUS
X (pyHKIMAMU B OpraHU3ME

9.10

Brigenenue y
OpPraHU3MOB

Brinenenue y opranu3MoB. Beinenenue y
pacteHuil. Beigenenne y ;KMBOTHBIX.
CokpaTtuTenbHble Bakyoau. Oprassl
BbIICIICHUS. DUIBTpALIHs, CEKPEIHSI 1
00paTHOE BCachIBAHHUE KAaK MEXAHU3MBbI
paboThl OpraHoB BeijeaeHUs. CBs3b
MOJIOCTH T€JIa C KPOBEHOCHOM U
BBIJICJIUTEILHON CHCTEMaMHU.

BrieneHne y m03BOHOYHBIX JKUBOTHBIX U
yenoBeka. [louku. Ctpoenue n
byHKIIMOHUPOBaHUE HEPPOHA.
OG6pa3zoBaHue MOYH Y YeJIOBEKa.
JlemoHcTpanuun

Tabauywl u cxemvl: «BouinenutenbHas
CUCTEMAY

PackpbiBaTh coqep:kaHue TEPMUHOB U
MOHSITUN: BBIJICJIICHHUE, TyTTaIlUS,
TMCTONAJ, COKpPATUTEIbHBIE BAKYOJIH,
M3BUTHIC KAHAIBIIbI, 3B€314AThIC KICTKH,
BBIJICTIUTEIBHBIE TPYOOUKH, MAJTLITUTUEBBI
COCY/Ibl, TOYKH, MOYETOUHHUK, MOUEBOI
my3bIpb, HE(PPOH, MOYA.

X apakTepu30BaTh MPOLIECC BBIACICHUS Y
PAaCTEHUN U )KUBOTHBIX.

Paznunuath Ha M300paKeHUSIX (CXemax,
TaOIHIIAX, MYJISDKAX ) BBIICTUTEIHHYIO
CHUCTEMY YeJIOBEKA.

OnucbiBaTh MEXaHU3M
byHKIIMOHUPOBaHUS HEPOHA; MPOIIECC

00pa30BaHUSI MOYH.
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Y cTaHaBIMBATH B3aUMOCBSI3U MEXK]TY
CTPOECHHUEM OPTraHOB BBIJCICHUS U UX
(GYHKUIUSIMHU B OpraHu3Me

9.11

3ammuTa y OpraHu3MoB

3ammTa y OpraHu3MoB. 3alura y
OJIHOKJIETOYHBIX OpraHu3MoB. Copbl
OakTepuil U MUCTHI MPOCTEUIINX. 3aIUTa
Y MHOTOKJIETOUHBIX PACTEHUMN.
Kytukyna. Cpencrsa macCUBHOM U
XUMHYECKOU 3amnThl. DUTOHITNIEL.
3ammTa y MHOTOKJIETOYHBIX )KUBOTHBIX.
[ToKpOBBI U UX MTPOU3BOJIHBIC. 3aITUTA
opranusma ot 0one3neid. UMMyHHas
crucTeMa 4yesioBeka. KinerouHsli u
T'YMOPaJIbHbIA IMMYHUTET. BpOKI€HHBIM
U IPUOOPETCHHBIN cTIeIU(DUICCKUN
UMMYHHTET. Teopus KIOHAIBHO-
cesniekTuBHOro uMMmyHuteta (I1. Dpnux,
@®.M. bepuer, C. Tonerana).
BocnanutenbHble OTBEThI OPraHU3MOB.
Ponb BpOKAEHHOTO UMMYHHTETA B
Pa3BUTHH CHCTEMHBIX 3a00JICBaHUIA.
JlemoHcTpanuu

Tabauywl u cxemol: «Koxay,
«MmmyHurer», «CtpoeHue cTels»,

«CTpoeHue JTUCTOBOM MIACTUHKI

PackpbIBaTh cosiepkaHue TEPMUHOB U
MOHATUU: KarCcyJia, 3HI0CIOopa, [IUCTA,
KYTHKYJIa, CPEJICTBAa MTAaCCUBHOM 3aIIUTHI,
CpencTBa XUMHUYECKOHN 3alTUThI, KOYKHBIC
MTOKPOBBI, UMMYHUTET, HMMYyHHAs
CHCTEMa, aHTUTCH, aHTUTEJIO.
XapakTepru30BaTh BUIBI 3aIIUTHI Y
OJHOKJICTOYHBIX 1 MHOTOKJICTOYHBIX
OpTaHU3MOB.

OnurchIBaTh CTPOCHHUE KOXKHBIX TTOKPOBOB
U WX TIPOU3BOJHBIX. PazmnuaTh Ha
n300paxeHusx (cxemax, Tabnuiax,
MYJISDKaX ) OpraHbl HMMYHHOM CHCTEMBI
UeJIOBEKA.

Y cTaHaBIMBAaTh B3aUMOCBSI3HU MEXKIY
CTPOCHUEM OPTaHOB 3aIUThI U UX
(GYyHKUMSIMH B OpraHu3Me
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9.12

Pa3npaxumMocTh n

perymisuus y
OpraHu3MOB

Pa3apaxuMoCTh U peryssiuus y
Opranu3MoB. Pa3znpaxumMocTs y

Pa3npa>xuMOCTh U perysiuus y
pactenuil. PocToBbie BemecTBa U UxX
3HAYCHUE.

HepBHas cucreMa u pedaekropHas
perynsuus y ;kuBoTHbIX. HepBHast
CUCTEMA U €€ OTIENBbI. DBOJIIOLHOHHOE
YCJIIO)KHEHUE CTPOCHUS HEPBHOU
CHUCTEMBI y )KMBOTHBIX. OTIEIIbI
OJIOBHOI'O MO3ra II0O3BOHOYHBIX
PKUBOTHBIX. Pediiexc u pednektopHas
nyra. be3ycioBHbBIE U YCIOBHBIE
pedekchl.

['ymopanbHas perynsuus

W SHIOKPUHHAS CUCTEMA KUBOTHBIX U
yesoBeKa. JKenessl SHIOKPUHHOU
CHUCTEMBI U UX TOPMOHBI. JlelicTBre
rOpMOHOB. B3auMOCBs3b HEPBHOU U
DHJIOKpPUHHOU cucTeM. ['unoranamo-
runogu3apHasi CUCTEMa.
JlemoHcTpanuun

lopmpem: W. 11. [1aBnos.

«CTpoeHue niuaHapumny, «BHyTpeHHee

CTPOCHHUC JOKIACBOTO UCPBI»,

OJHOKJICTOYHBIX OPraHu3MOB. Takcucsl.

Tabauysr u cxemwvl: «CTpOCHUE TUIPHIY,

PackpbIBaTh cojiep:KaHrue TEPMUHOB U
MOHATUN: Pa3APaAXKUMOCTh, PETYIISIIHS,
TAaKCHChI, POCTOBBIC BEIIECTBA (AyKCHHBI),
HEpBHAs cUCTeMa, pedIeKTOpHas
perymsius, peduekc, pedrekTopHas
nyra, IepeIHUi MO3T, TPOMEKYTOUHBIH
MO3T, CPETHUN MO3T, MO3KEUOK,
MPOJI0JITOBATHIM MO3T, BEreTaTUBHAS
HEpBHAsl CUCTEMA, TYMOpPaJIbHAS
PETYIAINS, TOPMOHBI, YHAOKPUHHAS
CUCTEMa, TUIOTaJaMo- TUo(pu3apHas
cucrtema. XapakTepru3oBaTh
Pa3apaXUMOCTh Y OAHOKIETOUHBIX
OpraHu3MOB U PEPIIECKTOPHYIO
PETYISAINIO Y )KUBOTHBIX.

Paznnuath Ha M300pakeHUsIX (CXxemax,
Ta0JIMIIaX, MYyJISKax ) HEPBHYIO CHCTEMY U
€€ OTAEIbI; OT/AEIBI TOJJIOBHOTO MO3Ta
MO3BOHOYHBIX JKUBOTHBIX.

OnuchIBaTh TYMOPAJIbHYIO PETYIISAIHIO Y
YKUBOTHBIX.

Pa3nnuath Ha M300pakeHMSIX (CXemax,
TabIUIaX, MYyJISKaX ) YHIOKPUHHYIO
CHUCTEMY >KUBOTHBIX U YEJIOBEKa.
Ha3zbiBaTh xee3bl SHAOKPUHHON

CHCTCMBI YCJIOBCKA U BBIpa6aTBIBaeMBIC
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«HepBHas cuctema prid», «HepBHas
cuctema JIrymkmn», «HepBHas cuctema
npecMbIKaromuxcs», «HepBHas cuctema
ntuny, «HepBHas cucrtema
MJIEKOMIUTAIOUX», «HepBHas cucrema
YEJI0BEKA», « JHJOKPUHHAS CUCTEMAY,
«Pedaexey.

O0opyaoBaHue: MOJICIIH TOJIOBHOTO
MO3ra pa3JIMYHbIX KUBOTHBIX

UMW TOPMOHBI.
OnuckIBaTh AEHCTBUE TOPMOHOB.

Y cTaHaBIMBATH B3aUMOCBSI3U MEXK]TY
CTPOEHHEM OPraHOB HEPBHOU U
OHIOKPUHHOW CUCTEM U UX (PYHKIUSIMU B
OpraHu3Me.

XapakTepu30BaTh IBOJIOLUOHHOE
YCIIOKHEHUE CTPOEHUSI HEPBHOM CHCTEMBI
Y JKUBOTHBIX

I1Toro yacos mo reme

17

10

Tema «PASMHOKXEHUWE U PASBBUTHUE OPI’AHU3MOB»

10.1

cI)OpMI)I Pa3MHOKCHHA
OPraHUu3MOB

1

@DopMbl pa3MHOKEHUSI OPIraHU3MOB:
Oecnosioe (BKJIK0Yasi BEreTaTUBHOE) U
noJsioBoe. Buzbl 6ecrionoro
Pa3MHOXKEHUS: TTIOYKOBaHUE,
CHOpYJISILUS, (parMeHTalus,
KJIOHUPOBaHMUE.

J/lemoHCcTpauumn

Tabnuywvl u cxemol: «BereratuBHOE
pa3MHOkeHne», « Tumsl 0ecrnosioro
pa3MHOXXEHU», «PasMHOXKEeHHE
XJIaMUZIOMOHAIb1», «PazMHoOkeHne
OBIIICHBDY, «Pa3sMHOXEHNE THAPBD)

PackpbIBaTh cofiepKaHUe TEPMUHOB U
MOHATUN: Pa3MHOKEHUE, IPOCTOE
niesieHre, MOYKOBaHHUE, CIIOPYIISAIINS,
BEreTaTHBHOE Pa3MHOXKECHHE,
dbparmeHTaIys, KIOHUPOBAHUE, TAMETHI,
CriepMaTo30ui (CriepMuil), sIMIeKIIeTKa,
3Ur0Ta, KOHBIOTALINA.

[lepeunciiaTh 0COOEHHOCTH OECTIOIOro U
[0JIOBOTO Pa3MHOKEHUSI OPTaHU3MOB.
XapakTepu30BaTh CyIIHOCTb U (DOPMBI
0ecrooro pa3sMHOKEHHSI OPraHU3MOB;
Ouosornueckoe 3HaueHue OECroIoro
Pa3MHOXKEHUSI.

Paznuyate criopy Kak
CHEIHAM3UPOBAHHYIO KIIETKY,

[MPCAHA3HAYCHHYIO JJIA OecroJioro
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Pa3MHOXKEHUS, U CTIOPbI OaKTepuil.
OOBIACHATH TPEUMYIIECTBA MTOJIOBOTO
PAa3MHOXKEHUS HaJl OECTIOBIM.
PackppIBaTh posib KIIOHUPOBAHUS B
CEJIEKIIMU U CEIBCKOM XO3SI1MCTBE

10.2

[TooBOE pa3MHOKEHHUE.
Meiios

[TosnoBoe pazmuoxkenue. [1lonoBeie
KJICTKU, UJIM rameThbl. Metio3. Ctagun
Mero3a. [loBeieHne XxpoMocoM B MEHO3E.
Kpoccunrosep. buonornueckuii cMpiC
M€E03a Y MOJIOBOTO mpolecca. Mernos u
€ro MeCTO B )KU3HEHHOM ITUKJIC
OpTraHU3MOB.

JlemoHcTpanuu

Tabnuywl u cxemol.: «KMeros»,
«XPOMOCOMBD»

PackpbIBaTh cOJiep:KaHUE TEPMUHOB U
MMOHSATHI: MEH03, OMBAJICHTHI,
KPOCCUHTOBEp, MHTEPKUHE3, HE3aBUCUMOE
pacrpeeneHue; KPpOCCUHTOBED.
Pa3nuuath Ha M300pakeHUSIX (CXemax,
Ta0JIUIIaX ) 1 MUKpOIIperapaTax 3peibie
MMOJIOBBIE KJICTKH MJIESKOIUTAIOIINX 1
OpTraHbl pa3MHOKEHHUS BBICIIUX PACTCHUH.
PackppIBaTh CyIIHOCTh M€EWO03a,
XapaKTepU30BaTh €0 OT/IEIbHbBIC CTAUU.
OnpenensTb MECTO ME03a B )KU3HEHHBIX
[IMKJIaX Pa3JIMYHbIX OPraHU3MOB.
OOBICHATH OMOJOTHUECKHI CMBICIT
KPOCCUHTOBEpA, OMUCHIBATH €T0
MEXaHHU3M.

CpaBHMBATh MEH0O3 C MUTO30M; pa3InyaTh
OTACIbHBIC UX CTAJNH Ha

MUKpOIpernaparax 1 n300paxeHusIx
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(cxemax, TabauIIax).
PackppIBaTh SBOTIONMOHHOE 3HAUCHUE
MOJIOBOTO Pa3MHOKCHHSI OPTaHI3MOB

10.3 [amertoreHes. [IpenzapopiiieBoe pa3BUTHE. PackpbIBaTh cojiep:KaHue TEPMUHOB U
OO6pazoBaHue u ["ameTorenes y >kMBOTHBIX. [los0BBIE MOHSITU: TaMETOTeHE3, CIEPMATOTCHE3,
Pa3BUTHE MOJOBBIX kene3bl. OOpa3oBaHNE U Pa3BUTHE 0OTreHE3, CEMEHHUKH, SIMYHUKH,

KJICTOK MOJIOBBIX KJIETOK. CIiepMaToreHes u CIIEPMATOTOHUH, CIIEPMATOIUTHI,

ooreHe3. CTpoeHuE MOJIOBBIX KIETOK. CIIepMAaTH/IbI, CIEPMATO30M/IbI, OOTOHHH,
Ornoa0TBOPEHKHE U SMOPUOHAIIEHOE OOLIUTHI, MOJSIPHBIE TEIbIA, SIUIEKIETKA,
pa3BUTHE >KUBOTHBIX. CTIOCOOBI aKpocoMa.
OTUIOJIOTBOPEHUS: HAPYKHOE, [lepeunciaTh CTaANM TrAMETOTEHE3A Y
BHyTpeHHee. [[apTeHorenes. PKUBOTHBIX.
JlemoHcTpanuu OnuceIBaTh MPOLECC FAMETOIEHE3A U €0
Tabauysl u cxemol: «'ameTorenesy, MEepPUObl, CTPOEHUE MOJOBBIX KIETOK.
«CTpoeHue ANIEKIETKH U PaznuyaTh 0COOCHHOCTH CiepMaTOTeHE3a
CIIEpMaTO30U/1a». 1 ooreHes3a. OnuchbIBaTh MPOLIECCHI
ObGopyaoBaHMe: CBETOBOM MUKPOCKOIT, |[OCEMEHEHHMs U OILUIOJOTBOPEHUS, Pa3HbIE
MUKPOIIPENApATHI SAULEKIETOK U BapUAHTHI MAPTEHOTEHE3a
CIIEpPMAaTO30UI0B.
JlabopaTopHasi padora «3yueHue
CTPOCHHUSI TTOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpPOIIpernapaTax»

10.4 MuauBuayanbHOE NHauBuyallbHOE pa3BUTHE OPraHU3MOB [PacKpbIBaTh COAEPIKAHUE TEPMUHOB U

Pa3BUTHC OPIraHU3MOB —
OHTOI'CHC3

(oHTOTEHE3). DMOPUONIOTHUS — HAYKA O
pa3Butun opranu3moB. Craguu
HMOpHOTEHe3a KUBOTHBIX (Ha MpUMeEpe

JISATYIIKH).

MMOHATHM: OTUIOJIOTBOPEHUE, 3UTOTA,
OJ1acToMep, aKpOCOMHAsI PEaKIIHs,
[MPOHYKJIEYC, IAPTEHOTEHES,

bMOpHOTeHe3, ApodieHue, 01acTya,
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JlpoOnenue. Tumbl qpoOaeHus.
OcobenHoctu ApoOICHUS
MJIEKOIUTAIOIINX. 3apOBIIIEBBIE JINCTKU
(ractpynsinus). 3akiiajka OpraHoB U
TKaHEH 13 3apOJIbIIIEBHIX JIUCTKOB.
B3anmHoe BiIusiHUE YacTen
[Pa3BUBAIOILETOCS 3apOIbIIIA
(oMOpuOHaNIbHASI UHITYKIKA). 3aKIaaKa
[JIaHa CTPOEHUS )KUBOTHOTO KaK
pe3yJbTaT UePAPXUYECKUX
B3aUMOJICMCTBUY I'€HOB. BinsiHue Ha
SMOPHOHATBLHOE PA3BUTHE PAZTUIHBIX
(GaKkTOpPOB OKpY>KAIOIIEH CPeIbI.
JlemoHcTpanuu

[lopmpem: X. lllnemaH.

Tabauywl u cxemol: «OCHOBHbBIE CTaINH
OHTOTECHE3a».

Oo6opynoBanme: Moeib «l{ukn
Pa3BUTHUS JISATYIIKI

MOpyJia, racTpyJia, Heupyna,
OpraHoreHes3, 3KToiepMa, ME30AepMa,
HHTOJIEpMA, LIEJIOM, HEPBHAs TPYOKa,
XopAa, KulleyHas TpyOka.

OnpenensiTb SMOPUOHANIBHBIN TEPUOT
Pa3BUTHS OpPraHU3Ma U ONUCHIBATh
OCHOBHBIE 3aKOHOMEPHOCTH JIpOOJICHUS —
oOpa3oBaHHe OAHOCIONHOTO 3apO/bIIIa —
0J1aCTyJIbI; 3aBUCUMOCTD X0/1a TIPOOIEHUS
OT KOJIMYECTBA XKEJITKA B AULEKIIETKE;
racTpyJsIUIo U opraHorenes3. OObACHATh
hTanbl qudGepeHnupoBKHU TKaHEH,
00pa30BaHMs OPraHOB U CUCTEM OPTaHOB.
X apakTepu30BaTh PETYISALNAI0
HAMOPUOHATILHOTO Pa3BUTHS;
NETEpMUHALMIO U SMOPUOHATBHYIO
WHIYKIUIO; TEHETUYECKUI KOHTPOJIb
Pa3BUTHSL.

(O00CHOBBIBATH BPETHOE BO3/CICTBUE
Ta0AYHOTO JIbIMA U AJIKOTOJISl Ha XOJ1
AMOPHOHATILHOTO U MOCTAMOPHOHAIILHOTO
Pa3BUTHS OpraHU3Ma YeJloBeKa

10.5

Poct u pazButue

KNBOTHBIX

Poct u Pa3BHUTHEC )KUBOTHDLIX.

[TocToMOpHOHATBHBIN IEPUOI.

PackpeiBaTh conep:kaHue TEPMUHOB U

MOHSATHM: OHTOI'€HE3,
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[Ipssmoe u Henpsimoe pasBuTHe. PasButue
c meTaMop(}o30M y 6€CTIO3BOHOUHBIX U
MO3BOHOYHBIX JKUBOTHBIX.
bronornyeckoe 3HaU€HUE MPSIMOTO U
HEMPSMOTO Pa3BUTHS, UX
pacnpocTpaHeHue B mpupose. Turbl
pocTa )KUBOTHBIX. PAKTOPBI PETYIISIIIUN
pocTa JKMBOTHBIX U 4yesoBeka. Ctaguun
MOCTAMOPHUOHAIBHOIO PA3BUTHS Y
PKUBOTHBIX U 4esioBeka. [lepuobl
OHTOreHe3a yesoBeka. CTapeHue u
CMEPTh KaK OMOJIOTMYECKUE MTPOLIECCHI.
JlemoHcTpanuu

Tabauywl u cxemol: «IIpsimoe u HenpsAMoe
pa3zBuTHEY, «Pa3BUTHE MANCKOTO KYKay,
«Pa3Butue capanum», «Pazsurue
ISATYLIKID.

IIpakTueckasi padora «BblsiBiIeHUE
MPU3HAKOB CXO/ICTBA 3aPO/IbIIIEH
O3BOHOYHBIX KUBOTHBIX)»

MOCTAMOPHOHAIBHOE Pa3BUTHE,
MeTaMop(o3, THIUHKA, POCT, CTAPCHHE,
CMEpTb.

X apakTepru30BaTh MOCTIMOPUOHAIBHBIN
MIEPUOJT Pa3BUTHS OPTaHU3Ma U €TO0
OCHOBHBIE (hOPMBI.

XapakTepu30BaTh MPSMOE Pa3BUTHE

U €ro MePHO/IbI.

M3narate conepkaHue Teopui
CTapeHHS OPTraHNU3MOB.

OOBACHATH OMOJIOTHYSCKUI CMBICIT
pa3BUTHS ¢ MeTaMop(o3om

10.6

Pa3sMHOXeHNE U
Pa3BUTHE PACTCHUN

Pa3MHOXEHNE U pa3BUTHE PACTECHUM.
["ameToduT u ciopodut. Meiios B
PKU3HEHHOM LIUKJIE PACTCHUM.
O6pazoBaHue crop B Mpoliecce Meio3a.
["ameTorenes y paCTeHuu.

OroA0TBOPEHHE U PA3BUTHE

PackppIBaTh cofiep)KaHUe TCPMUHOB U
MOHATHI: TameToduT, criopodur,
QHTEPHINH, APXCTOHHH, 3aPOCTOK,
Meracropa, 3apOJIbIIIEBbIA MEIIOK,
CUHEPTHU/IbI, AHTUTIO b, MUKPOCIIOPA,

MbUIBIIEBOE 3EPHO, IBOMHOE
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pacTUTEIbHBIX OPraHu3MOB. J[BoliHOE
OIJIOJIOTBOPEHUE Y IBETKOBBIX PACTECHUM.
OG6pa3oBaHue U pa3BUTHE
ceMeHU.MexaHU3MBbl PETryJISIIUN
OHTOT'€HE3a Y PACTEHHUI U KUBOTHBIX.
Jemoncrpauum /lopmpem: C. T
HaBamuyH.

Tabauyvt u cxemwvi: «JIBoitHOE
OIUIOJJOTBOPEHUE Y LIBETKOBBIX
pactennin», «CTpoeHne ceMsH
OJIHOJIOJIBHBIX U JIBYIOJIbHBIX PACTECHUIN»,
«OKM3HEHHBIN TUKII MOPCKOU KaITyCThD»,
«Ku3HEHHBIN UK MXay, «  KU3HEHHBIN
[IMKJI TAIIOPOTHUKAY, <« KU3HEHHBIN KT
COCHBD».

JlabopaTopHasi padora «CtpoeHue
OPTraHOB PA3MHOXEHHUS BBICIIINX
pacTeHuiD»

OILUIOAOTBOPEHHUE, POCT, MEPUCTEMA,
KaMOWii, TEPUO/IbI OHTOT€HE3a [IBETKOBBIX
PAaCTECHUH.

XapakTepru30BaTh 0COOCHHOCTH
0€ecIoI0ro U MOJI0BOr0 Pa3MHOKEHUS
[IBETKOBBIX PACTCHMM.

Bbi1ensTh 0cOOEHHOCTH MPOTEKAHUS
raMeTOreHe3a y IBETKOBBIX PACTCHUN.
OnuceIBaTh MPOLECC ABOMHOTO
OIUIOAOTBOPEHUS Y LIBETKOBBIX PACTEHUI
1 OOBSICHSTH €r0 MIPEUMYIIIECTBA 10
CPaBHEHUIO C OTUIOJOTBOPEHUEM Y
CIIOPOBBIX U FOJIOCEMEHHBIX

1Toro yacos 1mo reme

8

11

Tema «I'eHeTnka — HayKa 0 HAaCJICACTBEHHOCTH U UIBMCHYUBOCTU OPraHu3MoB)»

111

VcTopusi cTaHOBJICHUS U
Pa3BUTHUSI TEHETUKU KaK
HayKU

1

VcTopust CTAHOBIIEHUS U Pa3BUTUSA
reHETUKH KaK Hayku. PaboTbl

[". Mengens, I'. ne @pusa, T. Moprana.
Poib 0TEYECTBEHHBIX YUEHBIX B
pazButuu renetuku. Paboter H.K.

KonsiioBa, H.M. BaBuiona,

PackpbiBaTh coiepkaHue TEPMUHOB U
MMOHSTHUM: TeHETHUKA, T'CH.
/leMOHCTpUpPOBaTh 3HAHUS UCTOPHUU
BO3HUKHOBEHHS T'€HETHKH.
XapaKTepu30BaTh OCHOBHBIC 3TAIIbI

PAa3BUTHA TCHCTHUKH KaK HAYKHU
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A.H. benosepckoro, I'.Jl. Kapneuenko,
O0.A. ®ununuenko, H.B. Tumodeena-
Pecosckoro.

JleMoHCTpa UK

[lopmpemuwi: I'. MeHnenb,

[. e ®pus, T. Mopras,

H. K. Konsnos, H. 1. BaBuios,

A. H. benozepckui, I'. J[. Kaprieuenko,
1O. A. Oununyenko,

H. B. Tumodees-PecoBckuit

11.2 |OCHOBHBIE ITIOHATHSA U
CHUMBOJIBI TEHETUKH

OCHOBHBIEC T€HETUYECKUE TTOHSITUS U
CHUMBOJIBI. ['OMOJIOTUYHBIE XPOMOCOMBI,
QJIJICIbHBIC TCHbI, AIbTEPHATHBHBIE
MpPU3HAKU, TOMUHAHTHBIA U
PELICCCUBHBIN MPU3HAK, TOMO3UTOTA,
reTepO3UroTa, YNCTas JJMHUS, TUOPU/IBI,
reHoTut, (heHoTur. OCHOBHBIE METO/IbI
TCHETHUKHU: THOPHIOJOTHUCCKHU,
LATOJOTUYECKUI, MOJIEKYJISIPHO-
FCHETUYECKHUI.

JlemoHcTpanuu

Tabauywvi: «MeTonpl TeHETUKIY, « CXEMBI
CKpEIIUBAHUS.

JlabopaTopHasi padora «JIpozoduna
KaK 00BEKT I'€HETHYCCKUX
MCCIIeOBaHUI

PackpbIBaTh coziepkaHue TEPMUHOB U
MMOHSATHUI: HACJIEACTBEHHOCTb,
HacJIeI0BaHUE, N3MEHYMBOCTD, TEHOTHUII,
(GbeHOTHII, TEHOM, JIOKYC, XPOMOCOMBI,
aJUIeJIbHBIE TE€HBI (aJUIemn),
AJIbTEPHATUBHBIE TPU3HAKU, TOMO3UTOTA,
FETepO3UT0Ta, JOMUHAHTHBIN MTPU3HAK,
PELIECCUBHBIN ITPU3HAK, YUCTAsl JINHUSA,
ruOpubl. [Tonp30BaThCA reHeTUYECKON
TEPMUHOJIOTUEN U CUMBOJIUKOW JIJISI
3aMUCU CXEM CKPEIMBAHUS

Toro 4acos mo reme
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12

Tema «3aKOHOMEPHOCTH HACJIEICTBEHHOCTH

12.1 [3akoHOMEpHOCTH 2 PackpbiBaTh conep:kaHue TEPMUHOB U
HAaCJICIOBAHUS MounoruOpuaHoe ckpenBanue. [lepBolii [TOHATHI: MOHOTHOPHUIHOE CKPEIIUBAHUE,
IPU3HAKOB. 3aKOH MEHIes — 3aKOH eIMHO00pa3ust [UMCTOTa FaMeT, TOMUHUPOBAHHUE,
MounoruOpunnoe ruOpUI0B TIEPBOTO MoKoJeHus. [IpaBuio [paciieniesue npu3HaKkoB.

CKpEILUBaHUE NOMUHUPOBaHUs. BTopoii 3ak0H OnuceiBaTh onbITH ['. Menaens no
MeHaens — 3aK0H pacluerIeHus M3YUYEHUIO HACIIEOBAHUS OJTHOM Maphbl
npu3HaKkoB. L{uTomornuyeckne OCHOBBI  [IPU3HAKOB y FOPOXa ITOCEBHOTO.
MOHOTMOPUTHOTO CKPEIIUBAHMUS. [IpuBOAUTH (POPMYITHPOBKH MEPBOTO U
['urore3a YUCTOTHI TaMeET. BTOpOTO 3aKOHOB I'. Menpens (3akoHa
J/lemoHCTpanumn eMHOo00pa3usi THOPHUIOB MEPBOTO
[lopmpem: 1. MeHnnenb. [MOKOJICHUS, 3aKOH PACIICIIIICHUS
Tabauywl u cxemol: «[lepBblii U BTOPON  [IPU3HAKOB) U OOBSICHATH UX
3aKOHbI MeHemns». UTOJIOTUYECKUE OCHOBBI.
O0opyaoBanmne: MOJIEIb 1JIS CocTaBisATh CXeMbl MOHOTUOPHUIHOTO
TEMOHCTpAIIUK 3aKOHOB €IMHOOOpa3ns |CKPEIMBaHUs U pelIaTh T€HETUYECKUE
ruOpUI0B MEPBOTO MOKOJICHUS U 3a/1a4yy HAa MOHOTHOPUTHOE CKPEIIMBAHUE
pacIleIIEeHNs] MPU3HAKOB; CBETOBOM
MUKPOCKOII, MUKPOITpEnapar:

«JIpozoduay.

IIpakTnueckasi padora «3yuenue
pe3yJIbTaTOB MOHOTUOPHUIHOTO
CKpCILUBAHUSA Y APO30PUITBD)

12.2 |Ananusupyroniee 1 AHAIN3UPYIOLIEE CKPEINBAHUE. PackpbIBaTh coqiepkaHue TEPMUHOB U
CKpELLUBaHUE. [[poMeEKyTOUHBIN XapaAKTEP MOHATUI: AaHATU3UPYIOIIEE CKPEIINBAHUE,
Hemnonnoe HacyenoBaHus. Pacienienue npu3HakoB [HEMOJHOE IOMUHUPOBAHUE,
JTOMUHUPOBAHUE MPU HETIOJTHOM KOJIOMUHHUPOBAHHUE.
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JTOMUHHUPOBAHUU.
J/lemoHCTpanumn
TaOauiisl U cXeMbl: « AHAIU3UPYIOLIEE

CKpenuBanue», «Henomnoe
TTOMUHUPOBAHUEY

CoCTaBIATH CXEMBI AHAJIM3HUPYIOLICT O
CKPCINUBAHHWA U pCIIATb TCHCTHUYCCKHC
3aa491 Ha aHAJIM3UPYIOIICC CKPCIIUBAHNC
1 HCIIOJIHOC TOMHWHUPOBAHUC

12.3

JlurnbpuiHoe
CKpeIlUBaHUE

JlurubpuaHoe ckpermuBanue. TpeTui
3aKOH MeHIels — 3aKOH HE3aBUCHUMOTO
HACJICOBaHUS IPU3HAKOB.
[{1TOMOTHYECKHE OCHOBBI JUTHOPUIHOTO
CKpEILINBAHUS.

JlemoHcTpanuu

[ lopmpem: I'. MeHens.

Tabauywl u cxemol: «TpeTuil 3aKoH
Mennaeins.

O0opyaoBanmne: MOJIEIb 1JIS
NIEMOHCTPAILUK 3aKOHA HE3aBUCUMOTO
HACJIEOBAaHNs IPU3HAKOB; CBETOBOU
MUKPOCKOII; MUKPOIIpEnapar
«JIpozodumay.

[IpakTueckas padora «3yuenue
PE3yNbTATOB TUTHOPUTHOTO
CKpCILUBAHUSA Y APO30PUITBD)

PackpbiBaTh COJIep>)KaHUE TEPMUHOB U
MOHSATHUM: TUTHOPUIHOE CKpeIllMBaHUE,
(PEHOTUNMYECKUI paJiuKal.

OnmceIBaTh ONBITH I'. MeHaens mo
M3YyUYCHUIO HACIIEIOBAHUS JIBYX Map
MPU3HAKOB Y TOPOXa MOCEBHOTO.
[IpuBOIUTH (OPMYIUPOBKY TPETHETO
3akoHa ['. Menpens (3akoHa
HE3aBUCHMOTO HACJIeA0BaHUS MPU3HAKOB)
1 OOBSCHITH €TI0 IIMTOJIOTHYSCKHUE
OCHOBEI.

[[pMEeHSITh MATEMATUYECKUN PACUET C
MOMOIILI0 PEHOTUITUYECKOTO paJrKala U
METOa MEPEMHOKEHUS BEPOSATHOCTEMN
BAPUAHTOB PACIICTICHUS] TPU3HAKOB Y
MOTOMKOB 110 (DEHOTHUIY U T€HOTHITY.
CocCTaBIsATh CXEMBI JUTHOPHIHOTO
CKpEIIMBAHUA U pPEIIaTh FTEHETUYECKUE

3aJa4n Ha I[I/IFI/I6pI/II[HOG CKpCIINBAaHUC
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12.4

CueruieHHOE
HacJIe/JOBaHHE
PU3HAKOB.
XPpOMOCOMHas1 TEOpUs
HACJIEICTBEHHOCTH

CHCHHCHHOC HaCJICAOBAHUC IIPU3HAKOB.

Pabotel T. Moprana. CienieHHoe
HacJIeI0BaHUE T€HOB, HAPYIICHUE
CLETLJICHUS] MEXY T€HaMH.
XpoMOCOMHAas1 TEOpHUS
HACJIEICTBEHHOCTH.
J/lemoHCTpauumn

[ lopmpem: T. MopraH.

Tabnuyol u cxemol. «CLETIICHHOE
HaCJIeJIOBAaHUE MPU3HAKOB Y
IPO30(DHITBI.

O0opyaoBanmne: MOJIEIb

1Sl AEMOHCTPAIMU CLUETNIEHHOTO
HACJIEOBaHUS IPU3HAKOB.

PackpbIBaTh COAEpKaHNE TEPMUHOB U
MOHSATUN: CIENJIEHHOE HACIEN0BAaHNUE,
HapyLIEHUs CUEIIJIEHUS T€HOB,
KPOCCHUHIOBEp, pPEKOMOHMHALIMS T€HOB,
FEHETUYECKUE KapThl, MOPTaHHUIA.
[IpuBOANTH (POPMYITHPOBKHU 3aKOHOB
MopraHa (3aKOHa CLEIIIEHHOTO
HACJIeI0BAHUS T€HOB U 3aKOHA

HapYIICHUS CUCTUICHUS] MEXIY T€HaMM) U

00BACHATH UX IIUTOJOTMYECKHE OCHOBEI.
[lepeunciasiTb OCHOBHBIE MOJIOKEHUS
XPOMOCOMHOU TEOPUHU
HACJICJICTBEHHOCTH.

Pemars reHeTHUYeCcKUE 3a1aUn Ha
CLICTIJICHHOE HACJIeI0OBaHUE T€HOB U
HApYLIEHHUE CUECTUICHUS MEXIY T€HaMU

125

['eHeTHka mosia

['eneTnka nosa. XpoMOCOMHBIN
MEXaHHU3M ONPEACIICHUS TO0JIA.
AyTOCOMBI U TIOJIOBBIE XPOMOCOMBI.

['OoMOraMeTHBIN U TETEPOraMEeTHBIN MOJI.

['eHeTnUecKast CTPYKTypa MOJIOBBIX
xpomocoM. HaciienoBanue npu3Haxos,
CLEIUICHHBIX C IOJIOM. /leMOHCcTpauumn

Tabnuysl u cxemst: «I'eHETHKA TIOIAY,

PackpbIBaTh co/iep:KaHUE TEPMUHOB U
[MOHATUI: AyTOCOMBI, ITI0JIOBBIE
XPOMOCOMBI, TOMOTaMETHBIN MOJI,
reTepOraMeTHBIMN ITOJI.

OOBICHATH XPOMOCOMHBIA MEXaHU3M
OTIPEIEIICHNS T10JIa Y OPTaHU3MOB.
[[prBOAMTH NpUMEPHI HACIIEIOBAHUS
MPU3HAKOB, CIIETIJIEHHBIX C MOJIOM.
CocTaBisITh CXEMBI CKPEILIMBAHUS
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«Kapunorurn yenoseka», «Kapuorun
Npo30(rib, «KapuoThn NTULbD

W periaTh FreHeTHYECKUe 3aa4ul Ha
Haclie/I0BaHKUE MTPU3HAKOB, CIIETIJICHHBIX C
MOJIOM.

[[prBOIMTE MPUMEPHI TEHETUYECKUX
3a0o0sieBaHUl U 1e(DEKTOB

y OpPraHU3MOB, CBSI3aHHBIX C ITOJIOBBIMU
XpOMOCOMaMH

12.6

['eHoTHIT KaK
[EeJIOCTHAA CUCTEMA

['eHOTHIN KaK LIEJIOCTHAS CUCTEMA.

[ lierioTponuss — MHOKECTBEHHOE
nericTBue reHa. MHOKECTBEHHBIN
asuienusm. Bzanmopencreue
HEAJICJIbHBIX T€HOB.
KomnieMeHTapHOCTb.

Onucrtas. [Tonumepus.

['eHeTHYECKUI KOHTPOJIb PA3BUTHS
[PaCTEeHMI1, )KUBOTHBIX U YEJIOBEKA, a
TaK)Ke (PU3MOIOTMYECKUX MPOLIECCOB,
MOBEJICHUSI 1 KOTHUTUBHBIX (DYHKITUH.
['eHeTMYECKNE MEXAHU3MBI
CHMOHOTeHe3a, MEXaHU3MBbI
B3aUMOJICHCTBUS «XO35IMH — IApa3uT» U
«XO3SIMH — MUKPOOHOMY.
['eHeTMYECKME aCIEKThI KOHTPOJIS U
W3MEHEHUS HACIIEACTBEHHOM
nH(pOpMaIKU B TIOKOJEHUSIX KIETOK U

OPTraHU3MOB.

PackpbiBaTh coepkaHue TEPMUHOB U
MOHSITHUI: MHOKECTBEHHOE JICHICTBHE I'eHa
(meroTponus), KOMILIEMEHTAPHOCT,
PIINCTA3, MOJIUMEPHS.

Onpenensite GopMbl B3aUMOICHCTBUS
QJJICJIbHBIX 1 HEAJJICIbHBIX T€HOB.

[ [puBOIUTH MPUMEPHI IIIIEHOTPOITHOTO
JICCTBUS I'€HOB.

Pemars reHeTHYeCKUE 3a1aUn Ha
B3aUMOJICHCTBHE HEAJICILHBIX T€HOB
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J/lemoHCTpanumn
Tabauywl u cxemwvi: «KMHOKECTBECHHBIMN
aJuIeIn3My; «B3aumoielicTBUE TeHOBY

I1Toro yacos o teme

10

13 [Tema «3aKOHOMEPHOCTH H3MEHYNBOCTH»

13.1 3MeH4YHMBOCTH 1 PackpbiBaTh conep:kaHue TEPMUHOB U
[IPU3HAKOB. Bubl B3anmoeiicTBre r€HOTUIIA U CPEIBI PU [TOHATHN: U3MEHYMBOCTD,
N3MEHYHNBOCTU (dopmupoBanuu (heHOTHUTIA. HEHACJIEICTBEHHAs! U3MEHUNBOCTb,

3MEHYMBOCTH IPU3HAKOB. HACJIeICTBEHHAas! N3MEHUYUBOCTb.
KadecTBeHHBIE U KOJTMYECTBEHHBIE CpaBHHMBATh HEHACJIE/ICTBEHHYIO
MpU3HAKU. BUbl N3MEHUMBOCTH: U3MEHYHUBOCTD C HACJIEICTBEHHOM.
HEHACJIeJICTBEHHAs U HaclieCTBeHHAs. ([ [pUBOIMTH MpUMEpPHI KAYE€CTBEHHBIX U
JleMoOHCTpal UM KOJIMYECTBEHHBIX MTPU3HAKOB

Tabnuywvl u cxemol: «Bupl OpPraHU3MOB, ITPOSIBIICHUN Y OPTaHU3MOB
U3MEHUYHUBOCTH. HEHACJIeJICTBEHHOM U HACIEACTBEHHOM
OOopynoBaHme: )XUBbIE U TepOapHble  [U3MEHYMBOCTH

PK3EMILISIpbl KOMHATHBIX PACTEHUIA;

pucyHku (dpoTorpadum) ;KMBOTHBIX C

Pa3JIMYHBIMUA BUIAMU U3MEHYHUBOCTH

13.2 MonmudukanroHHas 2 MoaudukaonHas u3MeHIHBOCTh. Posb|PackpbiBaTh conepxaHue TEPMUHOB U
M3MEHYMBOCTD cpenbl B GOpMHUPOBAHUU MOHSATUN: MOIU(PUKAITUOHHAS, UITU

MOIM(UKAIIMOHHOW N3MEHYUBOCTH.
Hopwma peakuuu rprsHaka.
BapuanoHHbIM psAl 1 BapUallMOHHAs
kpuBas (B. MoranHcen).

CaoiicTBa MOIU(PHUKATMOHHOM

N3MCHYMUBOCTH.

dbeHoTunMYecKas, "3SMEHIUBOCTb,
BapUaHTa, BapUAIMOHHBIN P,
BapUALIMOHHAS! KpUBAasi, HOpMa pEeaKIuu
MpU3HaKa, MO (PUKAITNH.
XapakTepu30oBaTh CBOMCTBA
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JleMmoHCcTpa U

Tabauywvl u cxemvi:
«MoaudukamoHHass K3BMEHYUBOCTHY.
O0GopynoBaHme: KuBbIC U repOapHbIC
PK3EMILISIpbl KOMHATHBIX PACTECHUI;
pucyHkH (poTorpadun) )KUBOTHBIX C
npuMepaMu MOJIU(PUKAITMOHHOM
N3MEHYUBOCTHU.

JlabopaTopHnasi padora
«ccrenoBanne 3aKOHOMEPHOCTEN
MOIU(PUKAIIMOHHON N3MEHYUBOCTH.
[locTpoeHue BapuallMOHHOTO PsAZIa U
BAPHUALIMOHHOW KPUBOW»

MOIM(PUKAIIMOHHONW N3MEHYUBOCTH.
[loka3bIBaTh pOJIb yCIOBUM BHEIIHEN
Cpellbl B pa3BUTUN MOJU(UKALIMOHHON
W3MEHUYHUBOCTU y OpraHu3MoB. CTpOUTH
BapHAIIMOHHBIC PSIIBI U TPpaUK KPUBOU
HOPMBI PEAKLIMU IIPU3HAKOB Y PA3ITUYHBIX
OpTraHU3MOB

13.3

[ 'eHOTHITUCCKAs
M3MEHUYNBOCTD.
KomOnHaTuBHAs
M3MEHYNBOCTD

['eHOTHITYECKAsI N3MECHUYMBOCTb.
CBoOlCTBa TEHOTUITMYECKOMN
M3MEHYUBOCTU. BUBI TeHOTUIINYECKOM
W3MCHYHMBOCTH: KOMOMHATHBHAS,
MyTallMOHHAsI.

KomOnHaTUBHAsI N3MEHYNBOCT.
Melo3 ¥ oJIOBOM MPOLIECC — OCHOBA
KOMOMHATUBHON N3MEHYHUBOCTH.

Poab KOMOMHATHBHON U3MEHYUBOCTH

B CO3JaHUU T'€HETHYECKOTO

JlemoHcTpanuu

Tabruyst u cxemvt: «KomOMHATUBHAS

pa3zHooOpa3us B Mpeenax OQHOTO BHUIA.

PackpbIBaTh coqepkaHue TEPMUHOB U
MOHSATUN: KOMOMHATUBHAS U3MEHUUBOCT,
MyTallMOHHAs] K3MEHUYHBOCTD,
KOMOMHAIUU, MyTaIlUU.
XapakTepu3oBaTh CBOMCTBA
FEHOTUITNYECKON N3MEHUYUBOCTH.
OnuceIBaTh MEM0O3 1 MOJOBOW MPOILIECC
KaK OCHOBY MPOSIBJICHUS Y OPTaHU3MOB
KOMOWHATUBHON N3MEHUYHNBOCTH.
[Toka3pIBaTh HA KOHKPETHBIX MTPUMEpax
POJIb KOMOWHATUBHOW U3MEHYMBOCTH B
CO3JIaHUM TEHETUYECKOT0 pa3HOOOpasus

OPraHu3MOB B IIPCACIaX OJHOI'O BHUIA.
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M3MEHUYUBOCTBY, «Meno3y,
«OmI1010TBOpEHUEN

CpaBHHBATh T€HOTUITUYECKYIO
M3MEHYMBOCTH C MOJIU(UKAIIMOHHON

134

MyTtanunoHHas
M3MECHYHBOCTD.
3aKOHOMEPHOCTHU
MYTallMOHHOT'O
rporecca. DNUreHETUKA

MyTalMOHHAsE ”3MEHYUBOCTh. Buibl
MyTallMi: T€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIIOHTaHHBIE U
WHIYIIUPOBAaHHbBIE MyTalluu. SlnepHble U
U TOIIa3MaTUYECKUE MYyTallUH.
ComaTh4ecKkue 1 MOoJOBbIE MyTaIUU.
[[prurHBI BOBHUKHOBEHUSI MyTallAM.
MyTareHsl 1 UX BIUSHUE HA OPTaHU3MBbI.
3aKOHOMEPHOCTU MYTallUOHHOTO
porecca. 3aKOH TOMOJIOTHYECKUX PSIIOB
B HacjieAcTBeHHOM n3MeHunBocTu (H.U.
BasuiioB). BHesiiepHasi U3MEHUYMBOCTD U
HACJICICTBEHHOCTh. /leMoHcTpanuu

[ lopmpemuwi: I'. Jle @pu3s, B. MoranHcen,
H. . BaBumnos. Tabauywst u cxemol:
«"eHeTHUeCKUE 3a00JIeBaHUS YETIOBEKAY,
«Buasl myTanuin.

OO0opynoBaHme: KUBbIE U repOapHbIC
PK3EMILISIPbl KOMHATHBIX PACTEHUI;
pucyHku (doTtorpadum) KUBOTHBIX C

pa3JIMYHBIMH BUJaMHU U3MCHYNBOCTH.

PackpbIBaTh COZepKaHNE TEPMUHOB U
MOHSATHI: MyTaIluU, XPOMOCOMHBIE
nepecTpoiiku (abepparun),
MOJINTIJIONINSL, AaHEYIUIOUINS, MyTaHT,
MyTareHsbI.

[[prBOIUTH MPUMEPBI MyTALIHM,
BCTPEYAKOLIUXCS Y PA3HBIX OPraHU3MOB.
KiaccuduimpoBats MyTauu 1o pa3HbIM
OCHOBAaHMSIM.

Pa3nnyarh Ha U300paKeHUSIX (CXxemax,
Ta0JIMIIaX) TeHHbIE MYyTAallUH,
XPOMOCOMHBIE IEPECTPONKH PA3HBIX
BUJIOB: JEJICLNH, TyTUIUKALUH,
TPaHCJIOKALIMK, UHBEPCUU; TEHOMHbIE
MYTAaLHH.

CpaBHHMBaTh MEXay COO0N MyTalUU
Pa3HBIX BUJIOB.

XapakTepu3oBaTh CBOMCTBA
MYyTallMOHHOM U3MEHYMBOCTU. Ha3piBaTh
[PUYHUHBI MYTALHM, BBISBIATh HCTOYHUKN
(aKTOpOB- MyTareHOB B OKPYXarolen
cpenie (KOCBEHHO).

[ IpuBOIUTE GOPMYITUPOBKY 3aKOHA

TOMOJIOTHYCCKUX PSA10B
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IIpakTHyeckas padbora
«MyTanuu y 1po30¢puibl (Ha TOTOBBIX

W HACJIEJICTBEHHOU N3MEHUYNBOCTH
H. 1. BaBuiioBa 1 000CHOBBIBATH €TI0

MUKpPOIIperapaTax ) 3HAYCHUE IS IPAKTUKHU CEITbCKOTO
XO0351MCTBA
M Toro yacoB no teMe 6
14 [Tema «I'eHeTHKA YeT0BEKA»
14.1 [T 'eHeTmKka 4ejIOBEKa. 3 Kapuotun yenoBeka. MexayHapoaHas  [PackpbIBaTh COJiepsKaHUE TEPMUHOB U

MeToabI MEIUITNHCKON
rCHETUKU

[IporpaMMa MCCIICI0BaHUS T€HOMA
yesoBeKa. MeToAbl U3yYEHUs TEHETUKH
YeJI0OBEKA: T€HEaIOTHUECKHUM,
OIM3HEIIOBBIM, IIUTOTCHETHYCCKUH,
MOMYJISIIUOHHO-CTATUCTUYECKUH,
MOJIEKYJIAPHO-TEHETUUECKUM.
CoBpeMEHHOE ONPEETCHUE TEHOTHUIIA:
MMOJIJHOTEHOMHOE CEKBEHUPOBAHUE,
FEHOTUITUPOBAHUE, B TOM YHUCIIE C
nomoipio I11[P-ananm3a.
HacneacrBenHble 3a001€BaHUS
yesoBeKa. [ eHHbIe 1 XPOMOCOMHBIE
0oJIe3HM YeoBeKa. boe3nu ¢
HACJICICTBEHHOM
MPEIPACIIONOKEHHOCThIO. 3HAUEHNE
MEIUIMHCKON T€HETHUKU

B IPEIOTBPALICHUM U JICUCHUU
reHETHYCCKUX 3a00JIeBaHNUM YeIIOBEKA.
MeIMKO-TEeHETUYECKOE

KOHCYJIbTUpOBaHUE. CTBOJIOBBIE

MOHSTUN: CEKBEHUPOBAHUE, KapTa
XPOMOCOMBI, TPOOaH/, HACIEICTBEHHbIE
00s1e3H1 (MOHOT€HHBIE, TOJIUTEHHBIE,
r€HHbIE, XPOMOCOMHBIE), METHKO-
FEHETUYECKOE KOHCYJIbTUPOBAHUE,
T0OpOA0BAasi TUArHOCTUKA, AaMHUOLIEHTES.
[Tepeuncnarb 0COOEHHOCTH U3YUEHUS
FEHETHUKHU YE€JIOBEKA U METOIbI
MEIUIUHCKON T€HETHKHU.

X apakTepu30BaTh METO/IbI U3yUEHUS
FEHETUKN YEJIOBEKa (T€HeaJOrnYEeCKU,
OJIM3HEIOBBIN, TUTOT€HETUYECKUM,
MOJIEKYJISIPHO-TEHETUYECKU,
MONYJIAIIUOHHO-CTATUCTUYECKHUIN).
OnuckIBaTh LEIH, 3a4a491 U JOCTHXKEHUS
MEKIYHAPOIHOW NporpaMmmel «l ' eHom
YEIIOBEKAY.

Pa3nnuath Ha M300pakeHMSIX (CXemax,
Ta0JIHMIIaX ) KapThl XPOMOCOM

(reneTuyeckue, puznueckue,
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kJeTKH. [IoHsATHE «TeHEeTHYEeCKOro
rpy3a». DTUYECKHUE aCIIEKThI
MCCIIEJOBaHUN B 00J1aCTH
pEeAaKTUPOBAHUS TEHOMA U CTBOJIOBBIX
KJIETOK.

['eHeTnyeckue GakTOpbl MOBBIILIEHHON
YYBCTBUTEIBHOCTH YEJIOBEKA K
(puznyecKOMy U XUMHUYECKOMY
3arpsi3HEHUIO OKPY KaIOIIEH CPebl.
['eHeTHUECKast MPEAPACIIONIOKEHHOCTD
YEJIOBEKA K MTATOJIOTHSIM.
J/lemoHCTpauumn

Tabnuywvr u cxemol: «Kapuotun
4yesIoBeKay, «MeToibl U3ydeHus
FeHETUKU YeJIoBeKay, «I 'eHeTnuueckue
3a00JIeBaHUS YEIIOBEKAY.
[IpakTnueckas padora «CocraBieHUE U
AHAJIU3 POJIOCIOBHOMN

CHKBEHCOBBIC).

OnuchIBaTh METObI COBPEMEHHOTO
OTpEeICJICHHS TEHOTHIIA OpraHu3Ma;
MMOJTHOTEHOMHOE CEeKBEHHPOBAaHHUE,
FEHOTUIIMPOBAHKE, B TOM YHCIIE C
romoibio [11[P-ananmmu3a.
XapakTepu30BaTh HACIEICTBEHHbIC
3a00JIeBaHMS YeJIOBEKa U 3a00JICBaHUSA C
HACJICICTBEHHOM
MpeApaCOIOKEHHOCTHIO.

CpaBHMBAThH T€HHBIE, XPOMOCOMHBIEC
00J1e3HH YeJIOBEeKa 1 OO0JIE3HHU C
HACJIEICTBEHHON
MPEIPaACIIOIOKEHHOCTHIO.

Y cTaHaBIMBAaTh B3aMMOCBSI3b MEKTY
HAaCJIeICTBEHHBIMHU 3a00JI€BaHUSIMU
UeJIOBEKA U X TCHETUYESCKON OCHOBOM.
(OO0O0OCHOBEIBATH 3HAYECHUE MEIUKO-
FeHETUYECKOTO KOHCYJIbTUPOBAHUS B
MpeAOTBPAIICHUH U JICUCHUU
HAaCJICJCTBEHHBIX 3a00JICBaHNH YeJoBEKa

Toro 4yacos mo reme

3

15

Tema «CeJieK1IUsA OPraHM3MOB)

15.1

(OCHOBHBIE TOHATHUS
CEJIEKIINUA

1

JlomecTuKaIus U CeJIeKIus. 3apoKICHHUE

PackpbIBaTh COJIep>KaHUE OCHOBHBIX
[MOHSATHUM: CENCKIIMS, TOMECTUKAIINS,

CEJIEKIIUU U JOMECTHUKAIMHU. YUeHHUEe

[IPUMHUTHUBHAA CCIICKIMA,
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H.!. BaBuiiosa o LlenTpax
MIPOUCXOXKICHUS U MHOTO0Opa3us
KyJIbTYpHBIX pacTeHul. Poib cenekiuu B
CO3/IAHUU COPTOB PACTEHUMN U TTOPOJI
KUBOTHBIX. COpT, MOPOJA, IITAMM.
3aKOH FOMOJIOTHYECKUX PSAIOB B
HacJiencTBeHHoi n3meHunsoctu H. M.
BasuiioBa, ero 3HaueHue st
CEJIEKIIMOHHOU paboTBHI.

J/lemoHCTpanumn

[ lopmpemuwi: H. 1. BaBuiios, U. B.
Muuypun, I'. 1. Kapnieuenko, I1. I1.
Jlykbsinenko, b. JI. Actaypos. Tabauywl u
cxemol. «LIeHTpBI MPOUCXOXKIECHUS U
MHOT000pa3usi KyJIbTYPHBIX PACTEHUID,
«3aKOH FOMOJIOTUYECKHUX PSIJIOB B
HAaCJICACTBEHHOU N3MEHUYHNBOCTH)).
JlabopaTopHasi padora «3yueHue
COPTOB KYJIbTYPHBIX PACTEHUMN U TOPO/JT
TOMAITHUX YKUBOTHBIX)

KOMOMHATUBHAsI CEJICKIIUSI, COPT, TOPO/Ia,
[ITAMM.

[lepeuncnsiTh OCHOBHBIE 3TAIlbl PA3BUTHS
CEJICKIIUM KAK MPOoIecca U HAYKHU.
XapakTepHu30BaTh coaepkanue yueHus H.
. BaBunosa o LleHTpax npoucxoxaeHus
1 MHOT00Opa3usi KyJIbTypPHBIX PACTECHUH.
[loka3biBaTh L{€HTPHI IPOUCXOKICHUS U
MHOT000pa3usi KyJIbTYPHBIX paCTEHUHN U
[{eHTpBI JOMECTUKALIMU JOMAITHUX
PKHBOTHBIX HA KapT€ MUPA, CBI3BIBATH UX
MECTOITOJI0KEHHE C ouaraMu
BO3HUKHOBEHHUS JPEBHEUIINX
UBUJIN3ALAH.

CpaBHHMBATH COPT, MOPOJY, IIITAMM C
BUAMU-POJUYAMU.

(OO0OCHOBBIBAThH 3HAYCHHE 3aKOHA
FOMOJIOTUYECKUX PSJIOB B
HacJIeACTBeHHOU n3mMeHunBoctu H. U.
BasusioBa 117151 ceNeKIIMOHHON paOOoThI.
OnuceIBaTh MEPCIEKTUBBI JOMECTUKAIIUN
1 CO3/1aHME€ HOBBIX COPTOB KYJIbTYPHBIX

pacTeHui, HOpOI
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TOMAIIHUX KUBOTHBIX U IITAMMOB
MUKPOOPTaHU3MOB

15.2

MeToabl ceneKIIMOHHON
pabotsl. CoxpaHeHue,
N3yUYCHUE

1 MCIIOJIb30BaHHUE
FEHETUYECKUX PECYPCOB

MeTo/IbI CENIEKIIMOHHON PaOOTHI.
cKyCcCTBEHHBI OTOOP: MAaCCOBBIN U
WHJVMBHUIYaJbHbIA. DTaIb
KOMOMHALIMOHHOM cesiekiuu. McnpiTanue
[IPOU3BOAUTENEH 110 MOTOMCTBY. OTOOD
110 TCHOTHUILY C IIOMOLIBIO OLIEHKU
(eHOTHIIAa MOTOMCTBA U OTOOP MO
FEHOTUITY ¢ momolbio aHanusa JJHK.
VCKyCCTBEHHBIN MyTareHes3 Kak MeTO.
CEJICKIIMOHHOM pa0oThl. PagnanuoHHbIi
1 XUMUYECKUI MyTareHe3 Kak HCTOYHHUK
MyTalui y KyJIbTypHBIX (hopM
opranu3MoB. Mcnosp30BaHrEe TEHOMHOTO
pEAaKTUPOBAHUS U METOJIOB
pexkoMOuHanTHBIX JIHK 11 nonyyenus
MCXOJHOI0 MaTepuana sl CEJIEKLIHH.
[lonydeHune noJIUIUIONI0B.
BHyTpuBUI0Basi THOpUIN3ALINSL.
bJIM3KOpOACTBEHHOE CKPEIMBAHNE, UITN
uHOpuauHT. HepocTBeHHOE
CKpEIlMBAaHUE, WA ayTOPHUINHT.
['eTepo3uc 1 ero NpuYMHEL.

lcrionb30BaHue rereposuca

PackpbiBaTh conep:kaHue TEPMUHOB U
MOHSTUI: UCKYCCTBEHHBIN 0TOOD,
[IPOU3BOIUTEIIN, IKCTEPHED,
OJM3KOPOJCTBEHHOE CKpEILIMBaHUE, WIH
WHOPUJIMHT, HEPOJACTBEHHOE
CKpEIIUBAHUE, WIN ayTOPUINHT, YUCTAs
JTUHUS, TeTepo3uc (THOpUaHas cuia),
[CHOMHOE PEIAKTUPOBAHMUE,
HCKYCCTBEHHBIN MyTareHes, pakTophbl-
MyTareHsbl, MOJUILIOUAbL, OTAATICHHAS
ruOpuaAn3aIys, CECKBeHUPOBaHHE.
XapakTepu30BaTh OCHOBHBIE METOBI
CEJICKIIUU PACTEHUMN U KUBOTHBIX:
MCKYCCTBEHHBI OTOOP ¥ THOPUIU3AITHIO.
CpaBHUBAaTh MacCOBBI NCKYCCTBEHHBIN
0TOOp C MHJMBUYaJIbHBIM, IOKA3bIBATh
UX 3HAUEHUE JIJIS1 CEJEKUNU KyJIbTYpPHBIX
PACTEHUH U JTOMAIIIHUX KUBOTHBIX.
[IpuBOANTH KOHKPETHBIE TPUMEPHI
OTAJICHHOW rHOpUAN3aIUU B CEIEKIIUU.
OnucsiBath onbiT I'. JI. Kapneuenko mno
PEOA0JICHUIO OECIUIOAMS MEKBUIOBBIX

rUOPUIOB.
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B cenekiuu. OtaaneHHasi ruOpuau3aiusi.
[Ipeononenue Oecryioius MEKBHUIOBBIX
ruOopuI0B. JJOCTHOKEHUS CENeKIIUU
PacCTEeHU U )KUBOTHBIX.

CoxpaHeHUE U U3yYEHUE TEHETUYECKUX
PECypCoOB KyJIbTYPHBIX PACTEHUN U UX
MUKUX POANYEH I CO3aHUSI HOBBIX
COPTOB M THOPHUIOB
CEJILCKOXO3SIUCTBEHHBIX KYJBTYP.
JlemoHcTpanuu

[ lopmpemwi: H. V1. BaBuios,

1. B. Muuypum, I'. JI. Kapneuenxko, H.
bopioyr, /1. K. benses.

Tabnuyol u cxemvl. «KMETOABI CENEKITUN,
«OTtnanenHas ruopuInu3aIms,
«MyTtarenes».

JIaGopaTopHas padora

«3yuyeHne METOI0B CEJICKIINU
pacTEeHUu

IIpakTnueckasi padora «IIpuBnuBka
pacTeHuin». IKCKypcusi «OCHOBHBIE
METOIbI U JIOCTHUXKEHUSI CEJICKIIUU
PACTeHHI U )KMBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIIMIO, TIJIEMEHHYIO
dbepMy, COPTOUCTIBITATEILHBIN YYaCTOK,

Paznuuath Ha U300pakeHUsIX (CXxemax,
Ta0JIMIIaX) Yy OTACNIbHBIX PEACTaBUTENEH
KOHKPETHOT'O COpTa U MOPOJIbI
XO3SIICTBEHHO IICHHBIE MPU3HAKH,
HEOOXOIMMBIE YEIIOBEKY.

X apakTepu30BaTh PoJib CEJIEKIIUU B
00ecTieYeHUH MPOI0BOJILCTBEHHOMN
0€30I1acCHOCTH YeJI0OBEUECTBA.

[ [prBOINTH KOHKPETHBIE IPUMEPHI
TOCTHMKEHHUH CEJICKIINU KYJIbTYpPHBIX
pacTeHMi U JOMAIIHUX )KUBOTHBIX B
Poccun
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B TCIJIMYHOE XO3SMUCTBO,
B J1Ta0OpATOPHUIO arPOYHUBEPCUTETA WU
HAy4HOI'O LIEHTPA)»

I1Toro yacos o teme

4

16

Tema «buorexHoorus

U CHHTeTHYeCcKas 0MOoJI0Trus»

16.1

broTexHonorus Kak
HdyKa 1 OTpacClib
[IPOU3BOACTBA

1

OOBEKTHI, UCTIONB3yEMBbIC B
OHMOTEXHOJIOTHH, — KIICTOYHEIC U
TKaHEBBIC KYJIbTYPbl, MUKPOOPTaHU3MBI,
X XapaKTepUCTUKa. TpaauiuoHHas
OHMOTEXHOJIOTHS: XJICOOIICUCHHE,
MOJTy4E€HHUE KUCITIOMOJIOYHBIX MPOIYKTOB,
BUHOJIeTIe. MUKPOOUOIOTUUECKU
cuHTe3. OOBEKTHI MUKPOOUOTIOTHYECKUX
TexHosiorui. [IponsBoicTBO Oenka,
AMHHOKHUCJIOT ¥ BATAMHHOB.
JlemoHcTpanuu

Tabnuywl u cxemol.: «croap3oBanmue
MHUKPOOPTaHU3MOB B ITPOMBIIILICHHOM
MTPOU3BOJICTBEY.

JlaGoparopHasi padora «3yuenue
00BEKTOB OMOTEXHOJIOTHI).
IIpakTuyeckas padora «llomyuenue

MOJIOYHOKHUCIIBIX ITPOAYKTOB).

PackpbIBaTh cojiep:KaHue TEPMUHOB U
MOHSATUN: OMOTEXHOJIOTHUSI, TPATULIMOHHAS
OMOTEXHOJIOTUSI, MUKPOOHOJIOTUYECKHI
CUHTE3, MUKPOOHOJIOTNYECKasl
TexHosorus. [lepeuncnars HanpaBiIeHUS
OMOTEXHOJIOTUH; 1IETTU U 33]]a4H, CTOSIIUE
nepes; OMOTEeXHOJIOTHUEH.
XapakTepu3oBaTh OObEKTHI,
MCIIO0JIb3YEeMble B OMOTEXHOJIOTUH, —
KJICTOYHBIE M TKAHEBBIE KYJIbTYPHI,
MUKPOOPTaHU3MBI.

OnucbiBaTh OCHOBHBIE METO/IbI
TPaJUIIMOHHON OMOTEXHOJIOTUH U
TOCTHKEHUSI MUKPOOHOJIOTTIECKOM
TEXHOJIOTHUHU.

O00CHOBBIBATH 3HAYCHHE OMOTEXHOJIOTUU
IJI CEJIbCKOXO3AMCTBEHHOTO
MPOU3BOJICTBA
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Ikckypeus «buorexHonorus —
Ba)KHEHIIIasi IPOU3BOIUTENbHAS CUJIa
COBpPEMEHHOCTHU (Ha
OMOTEXHOJIOTMYECKOE MTPOU3BOICTBO)»

16.2

OCHOBHBIC HAIPaBJICHUS
CUHTETHYECKOU
OHOJIOTHUHA

Co3gaHue TeXHOIOTU

Y1 NTHCTPYMEHTOB ILIEJICHAIIPaBIECHHOTO
M3MEHEHUS M KOHCTPYUPOBAHMS T€HOMOB
C LEJIBIO MOJYYEHUSI OPTaHU3MOB U UX
KOMITOHEHTOB, COJEPKAINX HE
BCTPEYAIOIIUECS B IIPUPOJE
OnocuHTeTnueckue mytu. Knertounas
MHXEHEPUs. MeToabl KyIbTyphl KIETOK
W TKAHEW PACTEHUUN U KUBOTHBIX.
Kpuobanku. Comatnyeckas
ruOpuaAn3aIys 1 COMaTHYeCKUn
sMOpuorenes. Mcnonp3oBanue
raruioui0B B CEJIEKIUU PACTEHHM.
VCKyCCTBEHHOE OIIOIOTBOPEHUE.
PexoHCTpyKIIHS SULEKIIETOK U
KJIOHUPOBAHHE KUBOTHBIX. MeTo
TPAHCIUIAHTALMU SAEP KIETOK.
JlemoHcTpanuun

Tabauywr u cxemol.: «Knerounast
UHKEHEPUS

PackpbIBaTh cofiepKaHUEe TEPMUHOB U
NOHSATHI: KJIETOYHAs UHKEHEPUS,
KJIETOYHAsI TEXHOJIOTHSI, METOJ{ KYJIBTYPBI
KJIETOK ¥ TKaHEW, TOTUIIOTEHTHOCTb,
[UTFOPUIIOTEHTHOCTD, CTBOJIOBBIE KJIETKHU,
MUKPOKJIOHAJIBHOE Pa3MHOKEHUE
pacTeHui, coMaTnyeckas THOpUAN3aLus,
rarion ibl, THOPUAOMBI,
MOHOKJIOHAJIbHBIE U MOJMKIOHAIIbHBIE
QHTHUTENA, METOJ TPAHCILJIAHTAUU SAED,
KJIOHUPOBAHMUE.

XapakTepu30BaTh OCHOBHBIE
HaNpaBJICHUS] CAHTETUYECKON OMOJIOTHH.
OnucheIBaTh HA KOHKPETHBIX ITPUMEPAX
METO/Ibl KJIETOUHON MH)KEHEPHUHU.
[[puBOANTH NPUMEPHI HCIIOIb30BAHMS
MOHOKJIOHAJIbHBIX Y TOJIMKJIOHATBHBIX
AQHTUTEN B MEIMLIVHE.

OueHnBaTh 3HAYEHUE CHHTETHYECKOM
OMOJIOruH JUIs CEIBCKOTO XO35MCTBA U
MEIULUHBI
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16.3

XpoMoCcOMHas
Y TeHHAs! NHKEHEPHUSI

XpOMOCOMHAasI U T€HHASI HKEHEPUSL.
ICKyCCTBEHHBIN CUHTE3 I'€HA U
KOHCTPYUPOBAHUE PEKOMOMHAHTHBIX
JIHK. JocTrxkeHus 1 NePCIEKTUBBI
XPOMOCOMHOW U T€HHOW MWHKEHEPHUH.
JKOJIOTUUECKHUE U ITUYECKHUE MPOOTIEMBI
FEHHOW UHKECHEPUH.

JlemoHcTpanuu

Tabnuyol u cxemol.: «I'eHHas
WHKCHEPHUS

PackpbIBaTh cojiepkaHue TEPMUHOB U
MOHSTUI: TeHHAs1 UHXKEHEPHsI,
[PECTPUKITMOHHBIE YHIOHYKII€A3bI
(pecTpUKTa3bl), TUIIKUE KOHITHI,
[J1a3MUbL, PECTPUKIIUS, TUTUPOBAHUE,
TpaHc(opMalusi, CKpUHUHT, TPAHCTEHHBIE
(renHeTnyecku MOAUGPUITMPOBAHHBIC)
OpTraHU3MBbI.

OnuchIBaTh METObI PEIPOAYKTUBHOTO U
TEpaNeBTUYECKOr0 KJIOHUPOBAHUS,
KJIETOYHBIE T €XHOJIOTUM U CIIOCOOBI
FEHETUYECKON UHKEHEPUU.

X apakTepu30BaTh JOCTHKEHUS TEHHOM
WHXXEHEPUH.

OLeHnBaTh SKOJIOTMYECKUE U ITUUECKUE
MpoOJieMbl KJIIOHUPOBAHUS U CO3IaHUS
TPAHCTEHHBIX OPraHU3MOB, IEPCIEKTUBbI
Pa3BUTHUS XPOMOCOMHOM U T€HHOU
WHXXEHEPUU

16.4

MenunHcKue
OHOTEXHOJIOTUH

MeauimacKkue OMOTEXHOJIOTHH.

PackppIBaTh cofiepyKaHUe TEPMUHOB H
[MOHATUN: MEAUIIMHCKAsT OMOTEXHOIOT U,
MeTa0O0JIOMHBIN aHAJIU3,

FEHOLICHTPUYECKUN aHaIu3,
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[IEPCOHAIN3UPOBAHHASA MEIUIINHA,
pereHepaTrBHas MEIHUIMHA.
XapaKkTepru30BaTh METO/BI
META00JIOMHOI'O U T€HOLEHTPUYECKOTO
QHAJIM3a; UCIIOJIB30BAHUE CTBOJIOBBIX
kyeToK; [ IL{P-nnarnoctuky; TapreTHyro
TEpaIuIo paKa

Toro gacoB 1mo Teme 4
Pe3epBHOE Bpems 1
OBIIEE KOJIMYECTBO 102
YACOB I10 ITPOI'PAMME
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11 KITIACC

Haumenosanue

KonnyectBo OcCHOBHBIE BUJIBI IEATEIILHOCTU
Ne n/mt pa3ziesnoB U TeM [TporpammHOE coepkaHue
4acoB oOyJaromuxcs
y4eOHOTO TpeiMeTa
1 [Tema «3apo:xkaeHHe U pa3BUTHE IBOJTIONMOHHBIX MPeICTABIECHHI B 0M0JIOTHH»

1.1

JBOJIIOLIMOHHASL TEOPHUS
4. Jlapsuna

1

DBouonnonHas teopus Y. J[apsuna.
[Ipennockuiku BO3SHUKHOBEHUS
napBuHU3MA. JKU3Hb U HAy4YHAasI
nesatenbHoCTh Y. [lapBuHAa.
JlemoHcTpanuu

[ lopmpemuwi: Apuctorens, K. JIunuei,
K. b. Jlamapk, 2. K. Cent-Unep, K.
KioBbe, Y. JlapBuH.

Tabnuywl u cxemor: «CUcTEMa KUBOU
npupobl (o K. Jluauero)y», «Jlectauna
PKUBBIX CylecTB (1o Jlamapky)»,
«Mexanu3m GopMHUPOBaAHUS
MPUCTIOCOOJICHUI Y pAaCTeHU U
PKUBOTHBIX (110 Jlamapky)», «Kapra-
cxemMma Mapupyrta myremectBus Y.
JlapBuna», «Haxonku Y. /JapBuna»

PackppIBaTh conep:kaHue TEPMUHOB U
MOHSATHN: KPEAIMOHU3M, BH/I,
CUCTeMaTHKa, OMHapHas HOMEHKJIATYpa,
MCKYCCTBEHHAs CHCTEMa KJIaCCU(PUKALINH
OpraHU3MOB, HCTOPUYECKUN METO/,
TapBUHN3M. XapaKTepU30BaTh B3IJIsA bl
Apucrorens, OMnenokna, Jlykpernus
Kapa, /1. Pes Ha pa3BuTHe :KUBOU
IPUPOJIBI.

OuenuBats BkJIaa K. JIunHes B pa3Butue
Oouosoruu.

CpaBHUBATH B3IJIA1bI HA BUI U
heosonuio K. JIunnes, K. b. Jlamapka u
4. lapBuna. Kpurnuecku onieHuBaTh
KpEALMOHUCTCKHE B3IJISbI HA )KUBYIO
IPUPOY.

[lepeuncnaTh KyJIbTYpPHO-UCTOPUYECKHE U

CCTCCTBCHHO-HAYYHBIC TPCATTOCHIJIKH
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MOSIBJICHUS YBOJIIOIIMOHHON TEOPUHU

4. /lapBuHa.

OnuckIBaTh POJIb UCTOPUYECKOTO METO/IA.
M35araTh CyIHOCTh YBOJIIOIIMOHHON
Teopun Y. JlapBuHa.

HasbiBaTh OCHOBHBIE (haKThl OHOrpapuu
4. JlapBrHAa 1 3TaIbl CO3AaHUS UM
DBOJIIOLIMOHHOM TEOpUHU

1.2

J[BHOKyIIME CUIIBI
SBOJIFOIIMM BUJIOB 1O Y.

JlapBuny

JIBYOKYIIIME CUITBI DBOIIONMU BUJIOB 110 Y.
JlapBuHyY (BBICOKAst THTEHCHBHOCTD
Pa3MHOXEHHUS OPTaHU3MOB,
HACJICJICTBEHHAs! N3MEHYHUBOCTh, 00phOa
3a CyIIECTBOBAHUE, ECTECTBCHHBIN U
HMCKYCCTBEHHBINM O0TOOD).

J/lemoHCcTpauumn

[ lopmpem: Y. JlapBuH.

Tabauywl u cxemol: «PopMbl OOPHOBI 32
cyiiecTBoBaHue», «[lopoabl romyoeiy,
«MHoroo6paszue KyiabTypHBIX (opm
KarmycThl», «Ilopoapl qoManHux
PKUBOTHBIX», «CxeMa 00pa3oBaHMs
HOBBIX BUIOB (110 Y. JlapBuny)», «Cxema
COOTHOIICHHMS IBYDKYIITUX CHJT

OBOJIFOITHU

PackpbiBaTh coqep:kaHue TEPMUHOB U
MMOHSATHUI: HACIIEACTBEHHOCTb,
M3MEHUYHUBOCTb, UCKYCCTBEHHBINH OTOOD,
O0opb0a 3a CylleCTBOBAHUE, €CTECTBEHHbBIN
0TOOD.

M3narath CyliHOCTb YYEHUS

4. JlapBuHa 00 UCKYCCTBEHHOM OTOODE.
XapaKkTepu30BaTh ABUKYIIUE CUIIbI
DBOJIIOLIMHU BUJIOB 110 JlapBUHY.
[[prMeHSITh 3HAHUS O ABUKYIIUX CUIaX
ABOJIIOLIMY BUIOB 110 JlapBUHY AJIs
00BSICHEHUSI MHOTOOOpa3us BUAOB, OPOJ
TOMAITHUX )KUBOTHBIX U COPTOB
KYJIbTYPHBIX PACTCHHUU
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1.3 |®opmupoBanue 1 OdopmileHne CUHTETUYECKON TEOPUN  |PacKphbIBaTh COJECPIKAHHE TEPMUHOB 1
CUHTETHUYECKON TEOpUH sBostonnu (CTD). HelitpanbHas Teopus |[OHSATHI: JapBUHU3M, MYyTalllH,
PBOJIIOLINHU bBOIOIMU. COBpEeMEHHAas MyTallMOHHBIN MTPOIIECC.

HBOJIIOIIMOHHAST OMOIOTHSL. OOBICHATH NPUYHUHBI KpU3HCA
3HaueHUE HBOIIOIIMOHHON TEOPUU B TapBUHU3MA.
(bopMHpOBaHNYU €CTECTBEHHOHAYYHOH  |(O0OCHOBBIBATH 3aKOHOMEPHOCTh
KapTUHBI MUPA. TpaHchOopMaIMK TApBUHU3MA B
J/lemoHCTpanumn CUHTETHYECKYIO TEOPHUIO 3BOJIIOIUN
lopmpempwi: C. C. UeTBEpUKOB, (CTD).
. U. Imansraysen, . Xonaeun, /. K. [M3narate ocHoBHBIE mojtoxkenus CTD.
besies. OuenuBath Brian ['. Jle @pusa, C. C.
Tabnuyvt u cxemwvi: «OCHOBHbBIE YeTrBepukoBa,
[MOJIOKEHUS CUHTETUYECKON TEOPUU M. N. lImansraysena, /1. K. bensesa B
DBOJIIOLIUN dopmupoBanue CTO.
Ouenusath 3HayeHne CTO B
(bopMHpPOBaHUU COBPEMEHHOM
ECTECTBEHHO-HAYYHOW KapTUHBI MUpPa
Htoro yacoB no teme 4
2 |Tema «MuKpPOIBOJIIOLMSA U €€ pPe3yJIbTaThD)
2.1 3 [Tonynsiuuys Kak 3JieMeHTapHasi equHuLa [PackpbIBaTh COAEPKAHUE TEPMUHOB U

TaIbl YBOIOIMOHHOTO
mpolecca:
MUKPOIBOJIIOIIUS U
MaKpPOIBOJTIOITHSI.
[Tomyssausa —
BJeMEeHTapHas €AUHULIA

DBOJIFOITNHN

ABOIOIMU. COBpEMEHHBIE METO/IbI
OLICHKU T€HETHYECKOT0 pa3HO0Opa3us u
CTPYKTYpbI nonyJsinui. Mi3menenne
reHo(OoHa TOMYJIAINU KaK
HIIEMEHTAPHOE HBOJIFOLIMOHHOE SIBJICHHUE.
3aKOH reHeTnyeckoro pasHosecus /1.
Xapau,

MMOHATHUN: MUKPOIBOJIFOLIHS,
MaKpPOABOJTFOITUS, MYTAIIAH, TTOTYJISIIHS,
KOMOMHAITUU T€HOB, TCHO(OH/I,
DJIEMEHTAPHOE BOJIIOIIMOHHOE SIBJICHUE.
X apakTepu30BaTh MUKPOIBOJIIOIHIO KaK
DTall MOSIBJIICHUS ITPUCITOCOOICHUI 1

BUJ1000pa30BaHUSI.
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B. BaiinOepra.

JleMmoHCcTpaUU

Tabauyvt u cxemwvl: «MyTarmoHHas
M3MEHUYMBOCTHY, «llomymaimonnas
CTPYKTypa Buaa», «Cxema mposiBICHUS
3akoHa Xapau—BaitnGepray.
JlabopaTopHnasi padora

«BbIsIBIICHNE U3BMEHYMBOCTH y 0cO0ei
OJHOTO BUJIA»

X apakTepru30BaTh MOMYISIIIHIO KaK
PIIEMEHTAPHYIO STUHUITY 3BOJIOIIHH.
[lepeuncisiTh MPU3HAKU WCATBHOM
MOITYJISIIIAYA U OOBSICHITH YCIOBHUS
BBITIOJTHEHU 3aKoHa Xapau— BalinGepra.
[[puMeHATh UMEIOIINECs 3HAHUS JIJIs
00BSCHEHHSI IPUINH U3MECHUYNBOCTH Y
oco0eil 0JTHOTO BUIa

2.2

DJIeMEHTapHbIE
(bakTOphI IBOTIOIUN

DneMeHTapHble PaKTOPbI (IBHKYLINE
CHUJIBI) IBOJIIOIIMH. MyTaIrmoOHHBIN
npornecc. KomOunaTuBHas
M3MEHYUBOCTD. [lpeiid reHos —
Cly4yaliHble HEHAPABJICHHbIE U3MEHEHUS
4acTOT ajuiesiel B monmyasiuusax. Dpdexr
ocHoBaress. Murpanuu. U3omsamus
NoMyJsiuuid: reorpapuyeckas
(mpocTpaHCTBEHHAs ), OMOJIOTHYECKAS
(penpoaykTrBHas). JleMOHCTpaUMu

[ lopmpemuwi: C. C. UeTBepuKOB, J.
Malrip.

Tabauysl u cxemol. «J{BIKYIINE CUITBI
PBOJTIOLUNY, « DKOJIOTHYECKast N30SI
MOMYJISIIANA CEBAHCKOU (popermy,
«I"eorpadrueckast U30JALMS

JTMCTBEHHUIIBI CHOMPCKOM

PackpbiBaTh coqep:kaHue TEPMUHOB U
MOHSATHN: MyTAIlMOHHBIN NpOLIECC,
KOMOWHATHUBHASI U3MEHYUBOCTD,
MOMYJISIITUOHHBIE BOJIHBI, Ipeii() reHoB,
MUTPALIMH, U30JSUs, Teorpapuueckas
(mpocTpaHCTBEHHAs) U3OJISIIHS,
ounonornyeckas (penpoayKTUBHAs)
u3ossius, 3¢ dexT ocHoBarens, 3phexT
OyTBUIOYHOI'O TOPJIBIILIKA.
XapakTepu30BaTh AJIEMEHTAPHbIC
(bakTOpsl (ABUKYIIKE CHUITBI) YBOJIIOIUH.
OuenuBath Briag C. C. UerBepukona, 3.
Maiipa B pa3BUTHE 3BOJIIOLHUOHHOTO
YUCHUSI.

OOBSACHITH TPUUMHBI HEHAITPABIEHHOT'O
NENCTBUS AJIEMEHTAPHBIX 3BOJIFOIIMOHHBIX
(dhakTOpOB.

HpI/IMeHHTB HUMCIOIIHNECA 3HAaHUA
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Y JIMCTBEHHUIIBI JAyPCKOW»,
«IlonmyJIIMMOHHBIE BOJIHBI YACJIEHHOCTH
XUIIHUKOB U KEPTB»

0 IBHXKYIIHMX CHJIAX HBOJIOLHAU
U1l OOBSICHEHUS TPUYHMH PAa3HO00pa3us
reHo(OH 1a MOMYJISIUKA OJTHOTO BH/IA

2.3

EcrecTBeHHBIN OTOOP —
HaIpaBJIsoMUi GakTop
ABOJIIOLINHU

EctecTBeHHBIN OTOOP — HAITPaBJISIOIINI
dakTop 3BosroIHH. DOPMBI
€CTECTBEHHOT0 0TOOpa: ABMXKYIIUH,
CTAOMIIM3UPYIOLLUIA, pa3pbIBAIOIINI
(mu3pyntuBHbIi). [TooBoi oTOOp.
BO3HUKHOBEHHE U 3BOJIIOLUA
COIIMAJILHOTO MOBEICHUS KUBOTHBIX.
JlemoHcTpanuu

Tabnuyol u cxemol: «CxeMa I€HUCTBUS
€CTECTBEHHOTO 0TOOpay», «DopMbI
OOpBHOBI 32 CYIIIECTBOBAHUEY,
«HIyCTpUANIbHBIA MEJIAaHU3MY, «JKHBBIE
MCKOTIAEMBbIE

PackpbiBaTh cojiepkaHue TEPMUHOB U
MOHSTHI: €CTECTBEHHBIN 0TOOD,
NBIKYIIHA 0TOOP, CTAOUITU3UPYIOUTUI
0TOOP, Pa3pBIBAOIIHNKN 0TOOD, MTOJTOBOM
0TOOD.

XapakTepu30BaTh €CTECTBEHHBIA OTOOD
KAaK JBIKYLLYIO U HAIPABJISIIONIYIO CHITY
PBOJIIOLINH, €70 (DOPMBI.

Pa3nuuatk popMbI €CTECTBEHHOTO 0TOOpa
B MOMYJISILIUSIX, TPUBOIUTH IPUMEPHI
NEeNCTBUS B MOMYJSIUIX (popMm
ecTeCTBEHHOTO 0TOOpa. OOBACHATH
MPEINOCHUIKY JJ1s1 ACUCTBUSA IBUKYIIEH U
cTabmIM3upyroen Gopm ecCTeCTBEHHOTO
oTOOpAa.

CpaBHuBaTh (hOPMBI €CTECTBEHHOTO
oTOOpa, IeaTh BBIBOBI HA OCHOBE
CpaBHEHMUSI.

[IpuMeHATh UMErOIUECs 3HAHUS O
€CTECTBEHHOM OTOOpE 7151 O0BSICHEHUS
MPOIIECCOB, TPOUCXOISAIINX B

[MOIYJIALUAX BUAOB OPraHu3MOB
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2.4

[Ipucnoco01eHHOCTh
OpraHu3MOB Kak
pe3ynbTar
MUKPOIBOJIIOIUN

[Iprcrioco0IeHHOCTh OPTaHU3MOB KaK
pe3yJIbTaT MUKPOIBOJIIOLIHH.
BO03HMKHOBEHHE IPUCTTOCOOTIEHUH Y
OpraHu3MoB. ApoMopdo3bl U
uanoanantauuu. [Ipumepsl
MIPUCTIOCOOJICHUI Y OpTaHU3MOB:
Moposioruueckue, GU3noI0rnyecKue,
OMOXHMMHYECKHE, ITOBEICHYECKIE.
OTHOCUTENBHOCTH MPUCITIOCOOIEHHOCTH
OpraHU3MOB.

J/lemoHCTpauumn

Tabnuywvl u cxemol:
«IToxkpoBHTENBCTBEHHAS OKpACKA
PKUBOTHBIX», «[Ipenynpexnaromas
OKpacKa >KUBOTHBIX»,
«DuznonornuecKue aganTauum,
«IIpucnocobseHHOCTh OPraHU3MOB U €€
OTHOCUTEIILHOCTBY.

Ob6opynoBanme: repOapun pacTCHUI;
KOJUIEKLIMM HACEKOMBIX; Uyuesa NTULl U
3BEpEU C IPUMEPAMU PA3IIUYHBIX
MPUCTIOCOOJICHHIA.

JlabopaTopHasi padora
«IIpucnocoOneHns OpraHu3MoOB U UX
OTHOCHTEJbHAS 11€JIeCO00Pa3HOCTHY.
JIaGoparopHnasi padora «l3yuenue

apomMop(}o30B u

PackpbIBaTh coiepKaHHe TEPMHUHA
PUCIOCOOJIEHHOCTh OPraHU3MOB
(amanrarus), apomopdos,
UAM0aAanTaIusl.

[IpuBOANTH KOHKPETHBIC TPUMEPHI
MIPUCIIOCOOJICHNUI OPTaHI3MOB
(Mopdosoruueckue, PU3NOIOTHUECKHUE,
OMOXMMHUYECKUE, TOBEICHYECKHE).
OOBICHATH MEXaHU3M BO3SHUKHOBCHHUS
MPUCIIOCOOJICHUI Y OPraHU3MOB.
[IpuBOAUTH pUMEPHI ApOMOP(PO30B U

WI0AIaNTallN Y pACTEHUN U )KUBOTHBIX.

OOBIACHATH POIH ApOMOP(PO30B B
OCBOEHHUU OpPTaHU3MaMH HOBBIX CPe[
oOUTaHUS.

OOBACHATH POJb UAMOATATITAIINN B
PUCHIOCOOJIEHUH OPraHU3MOB K
KOHKPETHBIM YCJIOBUSIM CpPEIbl.
Jloka3bIBaTh OTHOCUTEJIBHBIN XapaKTep
PUCIOCOOJIEHHOCTH U IPUBOJIUTH

[MPUMCPBI OTHOCUTCIIbHOCTHU aHaHTaHHﬁ.

PackpbIBaTh 3HAUEHHE JIBHKYIIMX CHJT
ABOJIIOLMHU B (DOPMUPOBAHUU
MIPUCITOCOOICHUI
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WIA0AIaNTAlUN Y PACTEHUN U

YKUBOTHBIX)
2.5 |Bun, ero xputepuu u Bu, ero Kputepuu 1 CTpyKTypa.
CTPYKTypa JlemoHcTpanumn
Tabauywl u cxemol: «Kpurepuu Bugay,
«Bunpl-gBoitHUKN», «CTpyKTypa BuAa B |PacKkpbiBaTh CO/IEpKaHUE TEPMUHOB U
PUPOJICY. MOHSATUI: BUJ, KPUTEPUHU BUA,
Oo6opynoBanme: repbapun pacTeHul;  |[MOTUMOP(U3M, BUIBI-TBOWHUKH, apea,
KOJUIEKI[UM HACEKOMBIX; Uy4esa NTUIl U PKOJIOTUYECKasi HUIIIA, IOy,
3BEpE pa3HbIX BUJIOB. BUJIOBOW KapUOTHI, KOCMOIIOJIUTBHI,
JlaGopaTopnasi pabora «CpaBHeHUE PHIEMUKH, TTOJBUbI, SKOTHIIBI.
BUJIOB 110 MOP(}OJIOTUUECKOMY XapakTepu3oBaTh KpUTEPUU BUAA
KPUTEPHUIO» (Mopdosiornueckuii, reHeTUYECKuH,
OMOXUMUYECKUH, TeorpapuuecKui,
DKOJOTHYCCKUN, ONOXHUMUYCCKHI).
OO0BACHITH HEOOXOTUMOCTD
MCII0JIb30BaHUs BCEM COBOKYITHOCTHU
KPUTEPUEB JJIs ONIPEICIICHUS BUI0BOM
MPUHAJICKHOCTH OpraHu3Ma.
[lepeuncnaTh OCHOBHbIE BHYTPUBUIOBBIE
rpynnupoBKU. OOBACHITH TPUUUHBI
CYIIIECTBOBAHUSI MOHO- U
MOJUTUIINYECKUX BUAOB. CpaBHUBATH
BUJIBI TIO MOP(OJIOTHIECKOMY KPUTEPUIO
2.6 BumooOpa3oBaHHE Kak Bunoo0OpazoBaHue Kak pe3ysabTaT PackpbIBaTh coqiepkaHue TEPMUHOB U

pe3ysbTaT

MHUKPO3BOJIIOIUH.

MUKPO3BOJIFOLUUU. V301111 — KITI0OUeBOM

dbakTop BUI000pa30BaHMUS.

MOHSATHH: BUI000pa30BaHUE, U30JISAIINS,

KOJ3BOJJIIOIIHAA.

105




CBs3b
MUKPOIBOJTIOIUN U
DIUIEMUAOIOT N

[Tytu 1 ciocoOb! BUI000Opa30BaHUS:
ajutonarpuyeckoe (reorpadguieckoe),
CUMITATPUYECKOE (IKOJIOTUYECKOE),
«MTHOBEHHOE» (ITOJTMILTION N3,
ruopuan3anys). JmureasHocTh
HBOTFOITMOHHBIX TIPOIIECCOB. MeXaHM3MBbI
dbopmupoBaHus OUOJIOTUUECKOTO
pazHooOpa3us. Posib 3BOIIOIIMOHHOMN
OHOJIOTHHU B pa3pab0TKe HAYYHBIX
METOJIOB COXpaHEHUs OMOopa3zHOOOpa3usl.
MUKPO3BOJIIOLINS U KOIBOJIOLIUS
Mapa3uToB U X X035€B. MexaHU3Mbl
(dhopMHpPOBaHUS YCTOMUUBOCTH K
QHTHUOMOTHKAM U CITOCOOBI OOPHOBI C HEH.
JlemoHCcTpanumn

Tabauywl u cxemol: «CriocoObI
BUI000pa3oBanusy, «I'eorpaduyeckoe
BU1I000pa30BaHUE TPEX BUIOB
JTaHIBIIIEHY, « DKOJIOrHYeCcKOoe
BUJ1000pa30BaHNE BUOB CHHUID,
«lTonurmon el pactenuiny, «KamyctHo-
peaedHbI THOPUI.

O6opynoBanue: repbapun pacTeHUIN
OJIM3KUX BUIOB, 00OpPa30BaBIINXCS
Pa3IMYHBIMU CIOCO0AMHU

XapakTepru30BaTh BUJ000pa30BaHUE KaK
pe3yabTaT MUKPOIBOMIOIUUA. OOBICHATH
POJIb U30JIALKUN B 00pa30BaHUM HOBBIX
BUJIOB.

XapakTepru30BaTh PA3INYHbIE CLIOCOOBI
BHU1000pa30BaHus (aI0NAaTPHUUECKOE,
CUMIIATPUYECKOE).

[ [prBOIMTH KOHKPETHBIE IPUMEPHI BUOB,
00pa30BaBIINXCS PA3IUYHBIMU
CIIOCOOAMHU.

[IpuMeHATh 3HaHUSI CIOCOOOB
BUI000pa30BaHus AJis1 00bICHEHUS
PUYUH MHOTO0Opa3usi BUJOB.
OOBACHATH BO3HUKHOBEHHUE
YCTOMYMBOCTH MATOT€HOB K
QHTUOMOTHKAM

I1Toro yacos mo teme

14
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Tema «Makpo3IBOJIIOLMS U €€ Pe3yJabTaThD)

3.1 MakposBoJtonus. 1 MeTo bl N3Y4EHHSI MAKPO3BOJIIOLUY.
[laneoHnToNMOrNYECKHUE [laeoHTOMOTHYECKUE METOABI U3yUEHUS
METO/Ibl U3YUECHHUS hBotoMHU. [lepexoHbie hopMbl 1 PackpbIBaTh cofiepKaHUE TEPMUHOB U
HBOJIFOLIUU (unoreHeTHYECKUE PSAIBI OPTaHU3MOB.  [MOHSATHI: MaKpOAIBOJIOLHUs ((PUIOTEeHE3),
JleMOHCTpanum nepexoaHble (GOpMbl, PUIIOTEHETUUECKHE
Tabnuywvl u cxemol: «OUTOTEHETUUECKUN [PSI/IBI, TATICOHTOJIOTHS.
P TOMAAN», K APXEOTTEPUKCY, XapakTepu30BaTh MaKpOIBOJIOLHUIO KaK
«3Bepo3yOnle sAuepbl», «Cteronedaibn, [HaIBUIOBYIO SBOIIOINI0 00pa30BaHUs
«Purnoputeny, «CeMeHHbBIE KPYIHBIX TAKCOHOMUYECKUX €TUHUII.
MarOPOTHUKID. OOBACHATH 3HAUCHUE
OOopyaoBaHme: KOJUIEKIINH, TepOapuu, [MajJ€OHTOJIOTUYECKUX UCCIIET0BaHUN IS
MYJISIKH HCKOTIA@MBIX OCTaTKOB OJIy4eHHS (PAKTOB IBOJIFOLIUU
OpraHU3MOB OpraHU3MOB.
[ [prBOIMTH PUMEPHI OPTAHU3MOB,
OTHOCSIIIIUXCS K IEPEXOIHBIM (popmam.
HazbIBaTh TpyMNIbl OPraHu3MOB, AJIs
KOTOPBIX BOCCTAHOBJICHBI
(buoreHeTHYECKUe PSIbI.
CpaBHHMBATh POLIECCHI MAKPOIBOJIIOLUN
Y MUKPOIBOJTIOIIHN
3.2 |buoreorpaduyeckue 1
METO]Ibl U3yUCHUS buoreorpaguyeckue MeToabl U3ydeHus |PacKkpbiBaTh Co/lep:KaHrue TEPMUHOB U
DBOJIIOLIUT hBomonMU. CpaBHeHue (Pyiopbl U GayHbl [HOHATHI: OUoreorpadus, YHAEMUKH,

MaTEpUKOB U OCTPOBOB.
buoreorpaduyeckue obiactu 3eMIiH.

Bub1-oHIEMUKH U PETUKTHI.

[PEJUKTHI.
O00CHOBBIBATH 3HaUE€HHE OMoreorpaduu

JJIs1 N3YUYCHUS 3BOJOIHWH OPraHn3MOB.
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JleMmoHCcTpa U

Tabauywl u cxemol:
«buoreorpaduueckue 301 3eMIIY,
«/pei( KOHTUHEHTOBY», «PEeTUKTBDY.
O6opynoBanme: repOapun; KOJUICKIIUN
HACEKOMBIX

[lepeuncnars Ouoreorpaduyeckue
o0sacTu 3emMiid U O0BACHITH MPUUUHBI KX
BEIICIICHUS.

CpaBuuBaTth Giopy u GpayHy MaTEPUKOB U
OCTPOBOB, PACTEHHUSI U JKUBOTHBIX Pa3HbIX
ouoreorpaguyeckux oo1acTeu.
[[puBOANTH MPUMEPHI PETUKTOBBIX
OpraHU3MOB, BHJIOB-IHICMHUKOB.
OOBACHATH MPUYUHBI COXPAHEHUS BUJIOB
DHIEMUKOB U <OKUBBIX UCKOMAEMBIX)

3.3

OMOPHUOJIOTHUUECKUE U
CpPaBHHTEILHO-
MopdooruuecKue
METOJIbI H3yUCHUS
HBOJTIOLINU

OMOPHOJIOTMYECKUE U CPAaBHUTEIIBHO-
MOP(}OJIOrHYECKHUE METOIbI U3YUCHHUS
HBOJIIONNHU. | eHeTHYEeCKIEe MEXaHNU3MBI
HBOJIIOLIMY OHTOT'€HE3a U MOSIBICHUS
HBOJIFOLIMOHHBIX HOBILIECTB.
['OMOJIOTUYHBIC U AaHATIOTUYHBIE OPTAHBI.
PynuMeHTapHbIe OpraHbl U aTaBU3MBI.
MoOnEKyIIpHOTEHETUYECKHE,
OMOXMMHUYECKHE U MATEeMAaTUYECKUE
METO/IbI U3YYECHHUSI SBOJTIOIIH.
["omonornyHbie TeHbl. COBpeMEHHbBIC
METO/IbI TOCTPOCHUS (PUITOTEHETUUYECKIX
NIEPEBHEB.

X POMOCOMHBIE MyTAITH U YBOJTIOIIHS
r€HOMOB.

PackpbIBaTh cofiep:KaHue TEPMUHOB U
NOHATUIN: SMOpHOIIOTHs, MOP(HOJIOTHS,
FOMOJIOTUYHBIE U aHAJIOTUYHBIE OPraHbl,
PYIUMEHTBI, aTaBU3Mbl, OMOXUMUYECKAS
FOMOJIOT .

XapakTepu3oBaTh SMOPUOJIOTUYECKUE,
CpaBHUTEIHLHO-MOP(}OIOrHUECcKHUE,
MOJIEKYJIIPHO-T€HETUYECKHE,
OMOXMMUYECKHE, MATEMATUYECKUE
METO/Ibl U3YUYEHUS IBOJIFOLINH.
OOBACHATH 3HAUEHHUE SMOPHUOJIOTHH,
CpaBHUTEIBHOU MOP(OIOTHH,
MOJICKYJISIPHOM TeHeTHKH, OMOXHUMUH,
OronH()OpPMATUKU JIsl U3yUEHHUSI
SBOJIFOLIMN OPTraHU3MOB.

OnenuBath Bkiag A. O. KoBaieBckoro
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JleMmoHCcTpa U

[ lopmpemwi: K. M. bap,

A. O. Kopanesckuii, ®. Mroiuiep, 3.

[ exKeb.

Tabauywl u cxemovl: «HaganbHbIC cTaguN
AMOPHOHATIBLHOTO Pa3BUTHS
MO3BOHOYHBIX JKHBOTHBIX),
«I"OMOJIOrUYHBIC U aHAJIOTUYHBIC
OopraHb», «PyTumMeHTbD), « ATaBU3MBDY,
«XpOMOCOMHBIE HAOOPHI UETIOBEKA U
[IAMITaH3EY.

Oo0opynoBanme: KOJJIEKINH, repOapuu,
MYJISI)KA TOMOJIOTUYHBIX, aHAJIOTMYHBIX,
PYAMMEHTAPHBIX OPTaHOB U aTaBU3MOB

B PA3BUTHE PBOJIIOIMOHHOTO YUCHUSI.
OnuchiBaTh TCHETUYECKUE MEXAHU3MBI
PBOJIIOLIMM OHTOTEHE3a U MOSIBJICHHS
SBOJIFOLIMOHHBIX HOBUIECTB.

[[puBOIUTH MPUMEPHI ATABU3MOB U
PYAUMEHTAPHBIX OPTaHOB y Pa3INYHBIX
OpTraHu3MOB U OOBSICHATH IPUUUHBI UX
MOSIBJICHHUSI.

[[puBOIUTH MPUMEPHI TOMOJIOTUYHBIX U
AQHAJIOTUYHBIX OPTaHOB.

CpaBHUBATh CTPOCHHUE OPraHOB y
OPTaHU3MOB PA3HBIX CUCTEMATHYECKHUX
TPYIIIL.

[IpuBOANTH MPUMEPHI OUOXUMHUYECKOMN U
TEHHOW TOMOJIOTHH.

OrnenrBaTh 3HaYeHUE OUOMH(OPMATUKA
17151 U3YYEHUS] 3aKOHOMEPHOCTEN
PBOJIIOLIAN

3.4

OO0uue
3aKOHOMEPHOCTH
YBOJIFOIIAU

OO61Ire 3aKOHOMEPHOCTH (TIpaBHIIA)
HBOTIOITMH. HeoOpaTUMOCTh 3BOJTIOIIHH.
AanTyuBHAs paavaiusl.
HepaBHOMEPHOCTH TEMITOB SBOJIOINH.
JlemoHcTpanuun

Tabauywl u cxemwl: «I'maBHBIC
HaIPaBJICHUS dBOJIOINMY, «O01mue
3aKOHOMEPHOCTH IBOJIIOIIHI)

PackpbiBaTh coaepKaHue TEPMUHOB U
MOHATHI: cMeHa (YHKLHIA OPraHoB,
HEOOPATUMOCTH IBOJIOIUH, aJalTUBHAS
panuanys, HEpaBHOMEPHOCTb TEMIIOB
DBOJIFOLIUM, YEPEIOBAHUE TJIABHBIX
HaIpaBJICHUI 3BOJIOLNH. AHATM3UPOBATH
[IPUYMHBI Y€PEIOBAHUs TJIABHBIX

HAaIpPaBJICHUUN BOIIOLUU.
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[[puBOANTH NPUMEPHI IPOUCXOKACHUS
OpraHu3MOB OT HECHEIIUATN3UPOBAHHBIX
[IPEAKOB U UX ITPOTPECCUPYIOLIEN
cnenuanu3anni. OObACHATH IPUUUHBI
HEPABHOMEPHOCTH TEMIIOB HBOJIFOLUH.
[[prBOINTH MPUMEPBI ATAIITUBHON
paauanuy y OpraHu3MOB.

OOBIACHATH TPUYUHBI HEOOPATUMOCTH
HBOJIFOLIUU

1Toro yacos mo teme

6

4

Tema «IIpoucxoxaenue ¥ pasBuTHE KU3HHU HA 3eMJie»

4.1

[ nmore3nl
BO3HUKHOBEHUS YKU3HU
Ha 3emuie

2

HayuHble THIIOTE3bI TPOUCXOKICHUS
PKU3HU Ha 3emiie. AOUOTeHE3 U
na"ncnepMus. JloHayuHele
MPEICTABJICHUS O 3aPOKIACHUM KU3HU
(kpearionn3m). ['unore3a MOCTOSTHHOTO
CaMO3apOXKICHUS )KU3HU U €€
onpoBepxkeHue onbitamMu @. Penu, JI.
Cnannanuanu, JI. ITactepa.
[IpoucxoxaeHue )KU3HU U
ACTPOOHOJIOTHS.

JlemoHcTpanuun

[ lopmpemwvi: ©. Penu, JI. Cnannanuanu,
JL. Ilactep. Tabnuywr u cxemst: «Cxema
onbiTa @. Pequy, «Cxema onbiTa JI.

[TacTepa

PackpbIBaTh COAEpKaHNE TEPMUHOB U
MNOHATUI: KPEalMOHU3M, BUTAIIU3M,
nmaHCcIiepMusi, aboreHes.

351araTh Hay4HbIE TUIIOTE3bl U TEOPUU
[IPOUCXOKICHUS XKU3HH Ha 3eMII€.
OnenuBats Bkiaag @. Pean,

JI. Ciasmnanuany, JI. [lacrepa B
(opMupOBaHUE HAYYHBIX B3IJIAI0B HA
IPOUCXOKICHNE )KU3HU Ha 3eMJIe.
[lepeunciiaTh cTaquu pa3BUTHS )KU3HU Ha
3emJie, COrjlacHO TeOpuHu OUOM033a
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10 U3YUCHHIO CaMO3apOXKACHUS KU3HW

4.2

(OCHOBHBIE dTaIlbl
HEOPraHUYCCKOM
SBOJIFOIIAN

OCHOBHBIE 3TaIbl HEOPraHUYECKOM
bomouuu. [ inanerapnas
(reosioruyeckast) IBOJIOLIHS.
XUMHuyecKast DBOJIIOLHA. AOMOTreHHBIN
CHUHTE3 OPraHUYECKUX BEIIECTB U3
Heoprannueckux. OneiT C. Munnepa u I
IOpu. O6pazoBaHue MOJUMEPOB U3
MoHOMepoB. KoaliepBaTHasi runoresa
A.W. Onapuna, runore3a N€EpBUYHOIO
OoynboHa [[. XonnaeitHa, reHeTH4YecKast
runores3a I'. Memnepa. Pu6osumsr (T.
Uek) u runote3a «mupa PHK» V.
['unbepra. DopmMupoBaHrue MEMOpPaH U
BO3HUKHOBEHUE MTPOTOKJIETKH.
J/lemoHCcTpauumn

[ lopmpemui: C. Mumiep, I'. FOpu, A. W.
Omnapumn, /1. Xonneiin, I'. Memnnep.
Tabnuywol u cxemor: «Cxema ombita C.
Musinepa, I'. FOpuy», «3tanbl
HEOPTaHUYECKON IBOTIOLINI).
BupryanbHas n1abopartopHas paéora
«MonenupoBanue onbIToB Musiepa—

IOpu o u3ydeHuro abMOreHHOTo

PackpbiBaTh conep:kaHue TEPMUHOB U
MOHSTUN: T€0J0ruYecKast SBOJIOLHUS,
XUMUYECKasl IBOIIOHUS, A0MOTEHHBIH
CUHTE3, IepBUYHAs aTMOC(epa,
KOallepBaTHBIC KaIlJId, PUOO3UMBI,
POOHOHTHI.

X apakTepru30BaTh OCHOBHBIE ATAIIbI
XUMHAYECKOUN IBOJIIOLIUH.

Ha3zpiBaTh XUMUYECKUN COCTAB
nepBUYHONU aTMOchephl 3eMIIH.
OuenuBats Bkian C. Muepa, I'. FOpu,
T. Yeka, V. 'unbepta B hopmupoBanue
Hay4YHBIX B3IJISIZIOB HA TPOUCXOKICHUE
KU3HU Ha 3emiie. OnuchiBaTh YCIOBUS,
HEO0OXOIUMBbIE IS a0MOT€HHOTO CUHTE3a
OPraHUYECKUX COCITUHECHUM.
[[prBOIUTH MPUMEPBI MOJIEKYI, Y
KOTOPBIX BOSHUKIIU MPOIECCHI
FEHETUYECKOT0 KOMMUPOBAHUS U
dbepMeHTaTUBHASI AKTUBHOCT.
(OO0CHOBBIBATh HEBO3MOKHOCTD
MOBTOPHOTO BOBHUKHOBEHUS KU3HU Ha
3emie
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CHHTE3a OPraHUYECKUX COCJTMHEHUN B
NEpBUYHON aTMOC(epe»

4.3 |HUcrtopus 3eMmu u Vctopus 3eMiid 1 METOJIbI €€ U3YUEHUS.
METO/IbI €€ NU3YUCHUS lckomaemble OpraHU4eCKUE OCTATKHU. PackpbIBaTh coqep:kaHue TEPMUHOB U
['€0XpOHOJIOTHUS U €€ METOIBI. MOHSATU: T€OXPOHOJIOTHS
OTHOCHUTENbHAS U A0COIOTHAs (oTHOCUTEIbHAS, A0COJIIOTHASA ),
rCOXPOHOIOrUs. I'e0XpoHOIOTHYECKast  |0OKaMEHEJI0CTH, METO/Ibl T€OXPOHOJIOTHH,
[11KaJ1a: J0HBI, 3PbI, IEPUOJIBI, IOXH. F€OXPOHOJIOTMYECKas IIKaJia: S0HbI, 3PHI,
J/lemoHCTpanumn MEPUOABL, JITOXU. XapaKTepU30BaTh
Tabauywl u cxemol: METObl U3YUECHUSI UCTOPUU 3EMIIH.
«I'€e0XpOHOJOTHYECKas IIKAIa. [lepeuncisTh pa3aesnsl
O0opynoBaHue: KOJUICKIIUU FCOXPOHOJIOTMYECKON mIKaibl. OLIeHUBATH
OKaMEHEJOCTEN, MOJIE3HBIX UCKOIIAEMBIX; 3HAUEHHE UCKOMAaeMbIX OCTAaTKOB JIJIsI
MYJISIKHM OPTaHUYECKUX OCTaTKOB W3YUYEHUs] ICTOPUM PA3BUTHS )KU3HU HA
OpPraHU3MOB. Semure.
JlaGopaTopHas padora «M3ydyeHne u  |OOBSACHATH XapakTep pactpeaeIeHus
OMKMCaHUE UCKOMAEMbIX OCTaTKOB MCKOITAEMBIX OCTAaTKOB B 36MHOMI KOpE€.
IPEBHUX OPTraHU3MOB» CpaBHHMBATH METO/IbI A0COIOTHOM U
OTHOCUTEIBHON T€OXPOHOJIOTHHI
4.4 |HauvanpHbIE ATaIlbI HavanbHbIe 3Tanbl OpraHudeCcKomn PackpbiBaTh conepkaHue TEPMUHOB U

OpPraHU4YECKOMN
SBOJTIOIUN

HBOONMH. [losiBIIEHHE U 3BOJTIOIUS
MEPBBIX KIETOK. JBOJIOIHS
MeTabon3Ma. Bo3HUKHOBEHHE MTEPBHIX
brkocucteM. CoBpeMeHHbIE MUKPOOHbIE
OMOTUICHKU KaK aHaJIOT TIEPBBIX Ha 3emMiie
coobmecTB. CTPOMATOJIUTHI.

[IpoKapuOThI U SYKAPUOTBHI.

[MOHSATUH: «IIOCJICIHUN YHUBEPCAJIbHBIN
0OLIHI TPETOK», OAHOKIETOYHBIE
OpraHu3MBbl, IPOKAPUOTHI, JYKAPUOTHI,
CUMOHUOTEHE3.

XapakTepu30BaTh HaYaJIbHBIE JTAIIbI
OPraHUYECKOMN IBOJIIOLIUH.
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[IporcxoxkaeHne 3yKapuoT
(cumOuoTreHes3). DBOJIIOIMOHHOE
IPOUCXOXK]IEHUE BUPYCOB.
J/lemoHCTpanumn

Tabauywl u cxemovl: «HaganbHBIC dTAMIBI
OpraHu4ecKoil 3Bosonm», «Cxema
00pa3oBaHUsI 3YKApUOT IMyTEM
cumoOuorenesa», «CTpoeHue BUPyca»

[IpuBOAUTH MpUMEPHI apoMOp(PO30B
MEPBBIX OJTHOKJICTOYHBIX OPTAaHU3MOB.
X apakTepru30BaTh OCHOBHBIE MOJOKEHUS
U JJ0Ka3aTeIbCTBA TUIIOTE3bI
cuMOUOreHesa.

Jloka3bIBaTh MOJTYaBTOHOMHOCTD
MUTOXOHPHUHA U TIACTH], UX
MIPOUCXOXKJICHHUE OT MPOKAPUOTHUECKUX
KJIETOK.

Jlenath BBIBOJIBI O 3HAYCHUHN
BO3HUKHOBEHUS (DOTOCUHTE3A,
dbopMHUpOBaHUS sIpa IS JATBHEHIIIETO
Pa3BUTHS )KU3HU Ha 3eMIIe.
XapakTepu30BaTh TMIOTE3bI
MTPOUCXOXKICHUS BUPYCOB

4.5

DBOJIFOLUS JYKAPHUOT

[Iporcx0Xk1eHNE MHOTOKIETOYHBIX
OpraHu3MoB. BO3HUKHOBEHHE OCHOBHBIX
[PYII MHOTOKJIETOYHBIX OPIraHU3MOB.
J/lemoHCcTpauumn

[lopmpem: V. 1. Me4uHUKOB.

Tabauywl u cxemol: «HavanbHble HTAIbI
OpraHu4YeCcKOM 3BoMOINNY, «Crucrema
YKUBOU TTPUPOIBI»

PackppIBaTh cofiepyKaHUe TEPMUHOB H
MOHATHI: IPOKAPHUOTHI, SYKAPHUOTHI,
MHOTOKJIETOYHOCTD, CTICITHATH3AIUS
KJIETOK, BUPYCHI.

XapakTepru30BaTh MPOUCXOKICHUE
MHOTOKJIETOYHBIX OPTaHU3MOB.
CpaBHUBATH OCOOCHHOCTH
DYKAPUOTUUECKHUX U TPOKAPUOTUICCKUX
OpTaHU3MOB.

HasbiBaTh OCHOBHBIE apOMOP(O3BI
DYKApPHUOT U OIICHUBATh WX 3HAYCHUE JIJIS

MaJIbHEUIIETO PA3BUTHUS )KU3HU
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4.6

(OCHOBHBIE dTaIlbl
YBOTIOLIAN
PACTUTEIIFHOTO MHUPa

(OCHOBHBIE 3Tarbl 3BOJIOIMU BBICIITUX
pactenuit. OcHOBHBIE apoMop(}o3bI
pacTeHui. BbIxoa pacTeHU Ha CyIIy.
[losiBIIEHHE CITOPOBBIX PACTCHUU U
3aBOEBAHUE MU cyliu. CeMeHHbIE
pactenus. [IpoucxoxaeHrne BETKOBBIX
pacTeHU.

JlemoHcTpanuu

Tabauysl u cxemol: «ApomMopho3bl
pacteHui», «Punnoursy,
«OIHOKJIETOYHBIE BOJOPOCIINY,
«MHOTOKJIETOUHBIE BOAOPOCIN», «MXH»,
«ITamopotaukn», «I'osl0cemMeHHbIE
pactenus», «Opranbl IBETKOBBIX
PaCTEHUI.

O6opynoBanue: repbapun pacTeHUN
PA3JIMYHBIX OTIEIIOB.

I[IpakTnueckasi padora

«3ydyeHre 0COOEHHOCTEN CTPOCHHUS
PACTEHUH PAa3HBIX OTIICIOBY

PackpbIBaTh cojiep:KaHue TEPMUHOB U
MOHATHI: BOJAOPOCIIH, PUHUO(PHUTHI, MXH,
MarnopoOTHUKOOOpa3HbIE, CEMEHHBIE
MArOPOTHUKH, TOJIOCEMEHHBIE,
MOKPBITOCEMEHHBIE, OECII0I0e MTOKOJICHHE
(copoduT), MOJTOBOE MOKOJICHUE
(rameTodur).

[lepeunciisiTh OCHOBHBIE TaITbI
HBOJIIOLIMU PACTUTEILHOIO MUPA.
HasbiBaTh OCHOBHBIE apOMOP(O3bI
[PACTEHUH U OLICHUBATh UX YBOJIOIIUOHHOE
3HAUYCHHE.

CpaBHHMBATh OCOOEHHOCTH CTPOCHUS
PacTEHU pa3HbIX OTAEIOB

4.7

(OCHOBHBIE dTaIlbl
DBOJIFOLIAM KUBOTHOT'O
MHpa

OCHOBHBIE ITaITbl BOTIOIIUH )KHBOTHOTO
Mupa. OCHOBHBIE apOMOP(hO3bI
PKUBOTHBIX. BeHickas dayHa.
KemOpuiickuil B3pbIB — MOSIBJIICHUE
COBpeMEeHHBIX THTIOB. [IepBhie XOpa0BbHIE
"KUBOTHBIE. JKH3HB B BOJIE. DBOJIONUS
MO3BOHOYHBIX.

PackpbIBaTh coliep;KaHUE TEPMUHOB U
[MOHATUU: POCTENIINE, INIACTUHYATHIE,
KUIIEYHOITOJIOCTHBIE, TNIOCKUE YEPBH,
YJICHUCTOHOTHE, PHIOBI, 36 MHOBOIHBIE,
[TPECMBIKAIOIINECS, TITULLBI,
MJIEKOIIMTAIOIINE, IKTOIEPMA,

OHTOACPpMA, MC30ACPMa, IBYCTOPOHHAA
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[Ipoucxoxaenre ampuOUii U pernTHIIHA.
[IpoucxoxieHre MICKOMUTAIOIIUX U
nrul. [[puHIMn KIro4eBoro
apoMmopdo3a. OcBoeHue
0ECTI03BOHOYHBIMH U TIO3BOHOYHBIMHU
YKUBOTHBIMH CYIIIU.

JlemoHcTpanuu

Tabauysl u cxemol: «Cxema pa3BUTHUS
PKUBOTHOTO MUPa», «KApoMop(]o3bl
YKUBOTHBIX», «[IpocTeimme»,
«Kumeunomnonoctusiey, «llnockue
yepBu», «UneHucToHoruey, «PriObn,
«3eMHOBOIHBIEY, «IIpecMbIkaronecs»,
«IITune», « MIIEKOIUTAIOIINEC) .

O0opyaoBaHmMe: KOJUICKIIMN HACEKOMBIX;

BJIQKHBIC TTPETIapaThl JKUBOTHBIX;
[PAKOBUHBI MOJIITIOCKOB; KOJUICKIIHH
UTJIOKOXKHUX; CKEICTHI TO3BOHOYHBIX
PKUBOTHBIX; Yy4era IMTHILl U 3BEPEH.
[IpakTuyeckas padora «3yuenue
0COOCHHOCTEH CTPOCHMS TO3BOHOYHBIX
YKUBOTHBIX)

CUMMETpPHUSI, TEITIOKPOBHOCTD.
[lepeuncisiTh OCHOBHBIE ATAIIbI
PBOJIFOLIMM KUBOTHOIO Mupa. Ha3siBaTh
OCHOBHBIE IIPEaJlanTaluy,
CIIOCOOCTBOBABIIIME BBIXOTY >KUBOTHBIX
Ha CyILly.

OlLieHMBaTh 3HAYCHUE PA3BUTHS HEPBHOMN
CUCTEMBI JIJIsl TPUCTIOCOOJICHUS
PKUBOTHBIX K YCJIOBHSIM OKPY’KAIOIIEH
Cpenbl.

OODBACHATH TPUYUHBI IBOJIFOITUOHHOTO
paclBeTa HACEKOMBIX, KOCTHBIX PBbIO,
[ITUL], MJIEKOITUTAKOLINX

4.8

Pa3BuTHE KU3HU HA
3emiie

Pa3BuTHE )XU3HU Ha 3eMII€ 10 3paM U
[EpUOJIaM: apXxeu, MMPOTEPO30H,

ajaeo030i, Me30301, KaliHO30H.

PackppIBaTh cofiepyKaHue TEPMUHOB H
MOHATHI: apxel, apxebaKkTepuu,

IUaHOOAKTEPHH, TTPOTEPO30ii,
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OO6mu1as xapakTepucTHKa KJIMMaTa u
rE€O0JOTHYECKUX MPOLIECCOB.
[TosiBNeHUE M pacUBET XapaKTEPHBIX
OpraHu3MOB. YTIJIe0Opa3oBaHUE: €T
YCJIOBUS U BJIMSIHUE HA Ta30BbIA COCTaB
aTMocdepsl.

MaccoBbie BBIMUPaHUS —
AKOJIOTMYECKHE KPU3UCHI TTPOIILIOTO.
[IpyyuHbI U CIEACTBUS MaCCOBBIX
BbIMHpaHUl. COBpEMEHHBIN
AKOJIOTHYECKUN KPU3HUC, €TO
ocobenHoctH. [IpobieMa coxpaneHus
OnopazHoo0Opasus Ha 3eMIie.
JdemoHcTpanuun

Tabnuywl u cxemol. «Pa3BUTHE )KU3HU B
apXeucKou apey, «Pa3BuTue Ku3HU B
MIPOTEPO30MCKOM 3pey, «PazButne
YKA3HU B TTAJIEO30MCKOM 3pe»,
«Pa3BUTHE )KU3HU B ME3030UCKOU 3pe»,
«Pa3BUTHE )KU3HU B KATHO30MCKOU
ape»

najaeo30i, KeMOpuid, OpOBUK, CHITYD,
JIeBOH, KapOoH, niepmb, [1anres, Teruc,
TPWIOOUTHI, PUHUO(DHUTHI,
PAKOCKOPTIMOHBI, MAHIIUPHBIC PHIObI,
KOTHJIO3aBpbl, ME3030M, | OHBaHa,
JlaBpasus, Tpuac, ropa, MeJl, XBOMHBIE,

TMHKTOBBIE, CATOBHUKOBBIE,
O€JIEeMHUTBI, aMMOHUTBI, TUHO3ABPHI,
apXeoNTEPUKC, TOKPHITOCEMEHHBIE,
KalHO30M, NaJeoreH, HEOT'eH,
AHTPOIIOTE€H, MAaCCOBOE BEIMUPAHUE.
XapakTepu3oBaTh Pa3BUTHE KU3HU HA
3eMJIe 10 3paM U MEPUOIAM.
YcranaBnMBaTh 3aBUCUMOCTh MEXKTY
re0JIOTMYECKUMU MPOLIECCAMH,
W3MEHEHUSIMHU KJIMMATa U IPOLECCaMu
B JKMBOU IPUPOJIE.

OOBSACHITH TPUYMHBI paCIIBETA
CHUCTEMATHUYECKUX TPYIII OPraHU3MOB B
Pa3IMYHBIE SPBI U IEPUOLBI.
AHanM3UpoBaTh NPUUYUHBI U CIICJICTBUS
MAaCCOBBIX BBIMUPAHUU.

Ha3piBaTh 0OCHOBHBIE apOMOP(O3bI
pacTeHU U )KUBOTHBIX.

[IpuBOAUTE pUMEPHI IEPEXOTHBIX
(GbopM OpraHus3MoB.

AHaJIM3UPOBAThH IMYTU PEUICHUS
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npo0IeMbl COXpaHEeHUs OMOpa3zHOOOpa3us

Ha 3emiie
4.9 |CoBpeMeHHas cuCTeMa 2 CoBpeMeHHas cucTeMa OpraHu4eckoro |PackpbIBaTh COJiepyKaHUE TEPMUHOB U

OpTraHUYECKOTO MUPA mMupa. [[puanmmne! knaccudukanum MOHATHI: OAKTEPHH, apXCH, BBICIITHE
opranu3MoB. OCHOBHBIC pacTeHus, 3eJIEHbIC BOIOPOCIIH,
CUCTEMATUYECKUE TPYIIIIbI OPraHU3MOB. |0arpsiHKH, Oypbie BOJIOPOCIIH,
JleMoHCTpaun MOXOBHIHBIC, TATTIOPOTHUKOBHUTHEIE,
Tabauyvt u cxemvi: «CoBpeMeHHas XBOIICBUIHBIC, TUTAYHOBUIHBIC,
CHUCTEMa OPTaHUICCKOTO MUPay r0JIOCEMEHHBIC, ITOKPBITOCEMEHHBIE,

MPOTUCTBI, KNIIIEYHOITOJIOCTHBIE, TNIOCKUE
YEPBU, KPYIJIbIE YEPBU, KOJIbYATHIE
YEPBU, WICHUCTOHOTUE, MOJIIFOCKH,
UTJIOKOXKHE, XOPIOBbIC, TPUOBI,
JIMIIAWHUKY, BUPYCHL. XapaKTepu30BaTh
COBPEMEHHYIO CUCTEMY OPTraHUYECKOTO
MHUPA;

Ha3bIBATh OCHOBHBIE CUCTEMATUUYECKUE
PYIIbl OPTaHU3MOB.

OOBSACHATH IPUHIIUIIBI KJIACCU(DUKAITUN
OPTraHU3MOB.

[lepeuncnsiTh OCHOBHBIE IPU3HAKU
MPOKAPUOT, PACTCHUH, )KUBOTHBIX,
rpuOOB, KPACHBIX U OYPBIX BOJOPOCIIEH.
[[prBOAMTH NpUMEPHI TPEACTABUTEIIEH
OCHOBHBIX CUCTEMATHUYECKUX TPYIIT
OpPTaHU3MOB

1Toro 4yacoB 1o temMe 15
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Tema «IIpoucxoxaeHne 4YeJ0BeKa — AHTPOIOT€HE3)

5.1 |AHTpomnonorus — HayKa 1 Paznenbl 1 3a71a4M aHTPOIIOJIOTHH.
0 YEJIOBEKE MeTo/ bl aHTPOIIOJIOTHH. PackpbIBaTh COAEpKaHNE TEPMUHOB U
JleMoHCcTpanun MOHATUN: aHTPOTOJIOTHUS, MOP(OJIOTHS,
Tabauywvr u cxemvi: «MeToabl AQHTPOIIOT€HE3, AaHTPOTIOMETPHS,
AQHTPOIIOJIOT Y. PEKOHCTPYKIUS, apXEOJIOTHS,
O0opynoBanme: MyJsiKU STHOTpaUs.
OKaMEHEJIOCTEH, MPEAMETOB HaspiBaTh pa3aensl U 3a1a4u
MaTepUaIbHON KYJIbTYPhI PEIKOB AQHTPOIIOJIOTUH.
yesoBeka; oTorpaduu HaX00K X apakTepru30BaTh METObI AHTPOIIOJIOTUN
MCKOITA€MbIX OCTAaTKOB YEJIOBEKa U CPABHUBATH UX MEXK]Y COOOM.
Bri1eaTh BOIPOCH! SBOJTIOLINH YEJIOBEKA,
MCCIIEyEMbIE TIPU TOMOIIN PA3JIMYHBIX
METOJI0B
5.2 |Pa3ButHne 1 PackpbIBaTh coJiepKaHuE TEPMUHOB U
[pEJICTABICHUH O CTaHOBIICHUE NIPEICTABICHU O MOHATUI: AHTPOTIOT€HHAs TEOPHs,
POUCXO0XKICHUN [TPOUCXO0XK/ICHUN YEJIOBEKa. TpymoBas Teopus, Homo sapiens.
yeI0BeKa Penurnosneie Bo33penus. CoBpemennbie (OnenuBarh Bkaan U. Jlapsuna B pa3BuTHE

Hay4yHbIe Teopuu. leMoHCTpanumn

[ lopmpem: Y. JlapBuH.

Tabnuywl u cxemvt: «KMeTOIBI
AQHTPOTOJIOTHI.

O0opynoBanme: MyJsKU
OKAMEHEJIOCTEN, IPEAMETOB
MaTepUaIbHON KYJbTYPhI IPEIKOB
YeJI0BEKa; penpoayKiuu (pororpadum)

KapTHUH

MPECTABICHUI O MPOUCXOKICHUN
yeI0BeKa. ApryMEHTUPOBAHHO
KPUTHKOBATh PEJIUTHO3HbBIC
MPEICTaBICHUS O MPOUCXOXKICHUN
YeJI0BEKa C MO3UIUHA €CTECTBEHHBIX HAYK.
XapakTepu3oBaTh HAy4YHbIC TCOPUU
MPOUCXOXKICHUS YEIOBEKa
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¢ MU(DOTOTHICCKUMU
1 OMOJIEICKUMH CIO)KETAMU
IPOUCXOKJICHUS YEIIOBCKA

5.3

MecTo yeoBeka
B CUCTEME
OpraHUYeCcKOro MHUpa

CX0aCTBO YeNOBEKA C ) KUBOTHBIMHU.
CucTeMaTHuecKo€e NOJIOKEHNUE YETIOBEKa.
CBuUETENHCTBA CXO/ICTBA YEJIOBEKA C
PKUBOTHBIMU: CPABHUTEIBHO-
MOp(oJOTHUYECKHE, SIMOPUOTIOTUYECKHE,
(U3H0TOr0OMOXUMUYECKUE,
noBegeHYeckue. OTIn4us 4enoBeKa OT
PKUBOTHBIX. [IpsiMoXokIeHNEe U
KOMILJIEKC CBSI3aHHBIX C HUM MPU3HAKOB.
Pa3zBrTHE rOJIOBHOTO MO3Ta U BTOPOH
CUTHAJIbHON CHCTEMBI.

JlemoHcTpanuu

Tabauyvt u cxemwvi: «I"0JOBHON MO3T
yesoBeKay, «HemoBekooOpa3Hbie
00e3bsiHbIY, «CKelleT 4eIoBeKa U CKeJIeT
[UMITaH3e», «PyIUMEHTBI U aTaBU3MBI.
O0GopynoBaHMe: CKEJIET YETIOBEKa;
MOJIEJIb Yeperia yeIoBeKa 1 yepena
[ITUMITaH3€; MOJICTb KUCTH Y€JIOBEKa 1
KUCTH IIUMIIaH3e.

JIaGoparopHnasi pabGora

«3yueHue 0ocoOEHHOCTEN CTPOEHUS

PackppIBaTh cofiepyKaHue TEPMUHOB H
MOHATHI: PYJUMEHTHI Y UETIOBEKA,
QTAaBU3MBI Y YETIOBEKA, IPSIMOXO0XKICHHE,
BTOpasi CHTHAJIbHAS CUCTEMA.
Ornpenenarb CUCTEMATUYECKOe
MOJIO)KCHHE YETIOBEKa B OPTaHUIECKOM
MUpE.

BBISBIISITE U€PTHI CXOJICTBA U PA3THIMS
YEIIOBEKA M )KUBOTHBIX.
XapakTepu30BaTh CBUACTEIILCTBA
CXOJICTBA YEJIOBEKA M )KUBOTHBIX
(cpaBHHTENBHO-MOp(OTIOTHYECKHE,
HMOpUOIOTHYECKHE, (PU3UO0IIOTO-
OMOXUMHUYECKUE, TIOBEICHUYECKUE).
[[puBOANTH MPUMEPHI ATABU3MOB U
PYIUMEHTOB y YesioBeka. OMUCHIBATh
MPU3HAKK YeTI0BeKa, C(HOPMUPOBABIIIHECS
B CBSI3U C JIPEBECHBIM 00pa30M KU3HH
MIPEIKOB M MPSMOXO0KICHUEM.
BBISBISIT MPUYUHBI OCOOCHHOCTEH
CTPOCHUS Yeperna JeaoBeKa Imo

CPaBHCHMHIO C IIC.]'IOBeKOO6p€13HI>IMI/I
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CKCJICTA YCJIOBCKA, CBA3aHHBIX C
[MPAMOXOKIACHUCM

00€3bsIHAMH.

CpaBHMBaTH OPYIUUHYIO EATEIBHOCTD
YEIIOBEKA U JKUBOTHBIX.

CpaBHUBATh OCOOEHHOCTH BBICIIEN
HEPBHOU JEATEIIBHOCTH YEJIOBEKA U
PKUBOTHBIX

5.4 |/IBMKyIIHE CHUIIbI JIBroKytue cuibl ((hakTophl) PackpbIBaTh coqep:kaHue TEPMUHOB U
(dbakTophI) AQHTPOTIOTreHe3a: OMOJIOTUYECKHE, MOHSTU: HACJICICTBEHHAS
AQHTPONOreHEe3a conuanbHbie. COOTHOIIEHUE M3MEHUYHUBOCTb, €CTECTBEHHBIN 0TOOD,

OMOJIOTUYECKUX U COLIMAIIBHBIX (PaKTOPOB/OPYIUMHAS I€ATEIbHOCTh, TPYIIIOBOE
B aHTPOIIOI'€HE3E. COTPYIHHYECTBO, OOLIEHUE, PEYD.
J/lemoHCTpanumn XapakTepu30BaTh ABUKYIINE CUIIbI
Tabauysl u cxemol: «JIBUXKyIIME CUIIBI  [@AHTPOIIOT€HE3a: OMOJOTUYECKHE U
AQHTPOIIOT€HE3a. COLIMAJIbHbBIE
O0opynoBanme: MyJISIKU TPEAMETOB
MaTepUaibHON KYJbTYPhI MPEIKOB
yeJI0BeKa

5.5 |OcHOBHBIE CTaANU OCHOBHBIE CTaIMM AHTPOIIOTEHE3A. PackpbIBaTh coJiepKaHuE TEPMUHOB U

AQHTPOIOreHEe3a

Pannue yenoBekooOpa3Hble 00€3bsHBI
(IPOKOHCYJIbI) U paHHUE TTOHTHUIBI —
o01IMe IPeIKN YeT0OBEKO0OPa3HBIX
00€3bsH U JIIoAieH. ABCTPAIOMTUTEKH —
NIBYHOTHE NPEeAKH JIroaen. Yenosek
YMEJIbIU, TIEPBBIE U3TOTOBJIEHUS OPYAUN
Tpyaa. YemoBek mpAMOXOASAIINT U
MEePBbIM BBIXOJ JIIOJIEH 3a MPEAEIbI

Adpuku. Uenosek

MOHSATHN: aBCTPAJIONUTEK, UenoBek
yMeJbii, YenoBeK MpsSMOXOIAIINM,
Uenosek reviaensoeprekuii, Yemoek
HEAHAEPTATbCKUI, KPOMAaHbOHEII,
TICHMCOBCKHUM 4yelloBeK, YenoBek
Pa3yMHBI COBPEMEHHOTO THIIA,
MMajeOreHeTHKA.

XapaKTepu30BaTh OCHOBHBIE CTaJIUN

AQHTPOIIOTEHE3A.
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reienb0epreKuii — oOIUiA MpeIoK
HEaHJEPTAIBbCKOTO YEJIOBEKA U YEIOBEKA
pa3syMHOro. YenoBek HEaHIEPTaIbCKUI
KaK BU/I JIFOJIEH XOJIOJTHOTO KJIMMAaTa.
UenoBek pa3yMHbINM COBPEMEHHOTO THIIA,
JICHUCOBCKU Y€JIOBEK, OCBOCHUE
KOHTUHEHTOB 3a npenaenamMu AQpuku.
[TasieoreHeTrKa 1 MaJIEOT€HOMUKA.
Jlemoncrpauuu /lopmpemuwr: J1. JIukn,
4. A. Porunckuii, M. M. I'epacumos.
Tabauywl u cxemwl: «IBOJIIOITUOHHOE
ITPEBO YEIIOBEKA», « ABCTPAIIOIIUTEK,
«YeoBek ymenslin», «HenoBek
MPAMOXOJAIININY, «/[eHUCOBCKUI
yenoBek», «Heanaepranbuby,
«KpomanboH1IBD, «IIpenkn yenoBekay.
O0opyaoBaHmMe: MOJENH TOPCA MTPEAKOB
YEeJI0BEKA; MYJISKHU MPEIMETOB
MaTepUaIbHOW KYJIbTYPhI PEIKOB
YEJIOBEKa

BBISBISATH IPOrPECCUBHBIE YEPTHI,
MMOSIBUBIIIMECS Y MPEIKOB YEJIOBEKA HA
Pa3HBIX CTAJIUSIX AHTPOIIOTEHE3A.
[[prBOIUTH MPUMEPBI ITPEACTABUTENEH
OCHOBHBIX CTaJM{ aHTPOINOTCHE3A:
ONUCBHIBATh UX AHTPOIIOMETPUUECKHE
naHHbIE, 00pa3 )KU3HU U OPYAUS TPYJa.
CpaBHUBATh NPEACTABUTENICH OCHOBHBIX
CTaJIMi aHTPOIIOTEHE3a

5.6

IBOJIIOLIUSA
COBPEMEHHOT'0 YeJIOBEKa

DBOJIIOLUS COBPEMEHHOTO YEJIOBEKA.
EcTecTBeHHBIN 0TOOP B MOMYJISLUAX
yesoBeKka. MyTalMOHHBIN NpoLece U
nosmMopdusm. [lonynsgiroHHbIE BOJIHBI,

npeii¢ TeHoB, MUTpALIUS

PackpbiBaTh coiepkaHue TEPMUHOB U
MMOHATHUN: MYTallMOHHBINA IIPOLECC,
MoJIMMOPGU3M, TOMYJISIIMOHHBIE BOJIHBI,
npeiid renoB, Murpanus, «3GpHexT

OCHOBATCJIS».
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1«9 PEeKT OcHOBATENSN» B MOMYISAIUAX
COBPEMEHHOTO YeJIOBEeKa.
JleMoHCTpa UK

Tabnuywvl u cxemul: «ITaIbl IBOJIIOLNUN
YEeIIOBEKa»

X apakTepru30BaTh POJIh €CTECTBEHHOTO
0TOOpa B MOMYJISALUSIX COBPEMEHHOTO
YeIIOBEKA.

O1eHrUBaTh POJIb MyTAITMOHHOTO
mporiecca, oMy ISIIHOHHBIX BOJH, apeida
TCHOB, MUTPAINH, «3PPeKTa OCHOBATEISD)
B ABOJTFOITUH TIOMYJISAIIANA COBPEMEHHOTO
YEeIIOBEKA.

[IpuBOANTE IPUMEPHI (PAaKTOPOB,
CITOCOOHBIX BBI3BATh MOIYJISITMOHHBIC
BOJIHBI B 9BOJIIOIIUN COBPEMEHHOTO
JeII0BEKa

5.7

UenmoBeueckue pachl.
MexTUCIUTIITMHAPHBIE
METO/Ibl AHTPOTIOJIOTUHU

Uenoseueckue packl. [lonsatue o pace.
bouibine pacel: eBponeonHas
(eBpasuiickasi), aBCTpaIo-HETPOUTHAS
(3KBaTOpUANIbHASA ), MOHTOJIOUTHAS
(a3uarcko-amepukaHckas). Bpems u mytu
paccesneHus 4esoBeKa 1o IIaHeTe.
EnnHCcTBO yenoBeueckux pac. Hayunas
HECOCTOATEIBHOCTh PACH3Ma.
[Ipucnoco01eHHOCTh YeI0BeKa K Pa3HbIM
YCIOBUSIM OKPY’KAIOILIEN CPEBI.
Brusaue reorpaduyueckoi cpenbl U
npeiida reHoB Ha MOP(OJIOTUIO U
(H3HO0JIOTHIO YeTIOBEKa.

MeXXAMCUUIUTMHAPHBIE METOIbI

PackpbIBaTh cojiepKaHue TEPMUHOB U
MOHSATHMN: paca, paCOreHes3, pacu3M,
COLUAIBHBIN JapBUHU3M.
XapakTepu30BaTh MPU3HAKU OOJBITUX
pac 4eyioBEKA: EBPOIECOUTHOMN
(eBpa3uiicKoii), aBCTpagO-HErPOUTHOMN
(?KBaTOpUAIILHOM ), MOHTOJIOUTHOM
(a3uaTCKO-aMePUKAHCKOM).

BbIsSBISATh MPUUUHBI BOSHUKHOBEHUS
YEIIOBEYECKUX pac.

[[prBOIUTH MPUMEPHI aJAIITUBHBIX
[IPU3HAKOB Y IIPEACTABUTEIIEN
YEIIOBEYECKUX pac.

[[prBOAUTH CBUIETENBCTBA €UHCTBA

[MPOUCXOKIACHHA YCIIOBCUYCCKUX pac.
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B (puznueckoit (OMOJOTHUECKOI)
QHTPOTMOJIOTUHU. DBOJIIOIMOHHAS
QHTPOIIOJIOTUS ¥ MAJIE0AHTPOIIOIOTUS
YEIIOBEUCCKUX MOMYJISIIHM.
buoconmanbHble UCCeI0BaHUS PUPOIBI
yesoBeka. MccnenoBanre Ko3BOMIOIUN
OMOJIOTUYECKOTO U COLIMAIBHOTO B
YeII0OBEKE.

JlemoHcTpanuu

Tabnuywl u cxemol. «Pacel 4eaoBeKay.
I[IpakTnueckasi padora

«3ydeHune 3KOJIOTHUECKUX aTanTali
YEeIIOBEKAY

ComnocTaBisTh aJalITUBHBIE TUIIBI JIFOIEH
C pacoBbIMU ITpU3HaKaMHu. J[OKa3bIBaThH
Hay4YHYIO HECOCTOSATEIBHOCTh pacu3Ma

I1Toro yacos o teme

10

6 [Tema «9K0JIOTHS — HAYKA 0 B3AHMOOTHOIIIEHUSIX OPraHU3MOB ¥ HAIOPraHU3MEHHBIX CHCTEM € OKPY:Kalollei
cpeaoin»
6.1 [3apoxmenue 1 3apo’kI€HNE U Pa3BUTHE DKOJIOTUM B PackpbiBaTh coiepkaHue TEPMUHOB U

1 PA3BUTHUC OKOJIOTHUH

Tpynax A. I'ym6onsara, K.®. Pynbe,
H.A. CeBepuosna, J. I'ekkens, A. Tencnu,
B.H. Cykauesa.

Pa3nensl ¥ 3a/1a4u DKOJIOTHH.

CBs13b DKOJIOTUH C IPYTUMHU HAyKaMH.
JlemoHcTpanuun

[ lopmpemwi: A. 'ymO0IBAT,

K. ®@. Pynwe, H. A. CeBeplios,

. I'ekkenb, A. TeHcau,

B. H. Cykaues.

[IOHSATHN: DKOJIOTHUS, ayTIKOJIOTHS,
CHUHDKOJIOTUs1, DKOJIOTUSI COOOIECTB U
DKOCHUCTEM, DKOJIOTUSA BUIOB U
[OITYJIALIUH.

XapakTepu30BaTh OCHOBHBIE ATAIIBI
3apOXKIACHUS U PA3BUTUS DKOJIOTUH KaK
HayKHU.

[ [prBOIUTH MpUMEPHI OOBEKTOB U3yUEHUS
DKOJIOTUH.

Ha3piBaTh OCHOBHBIC 3a7Ja4M, CTOSIIIHNE
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Tabauywl u cxemwvi: «Pa3aeansl SKOIOTHI

nepes] y4eHbIMU-3KO0JIOTaMHU.
Y cTaHaBIMBATH B3AMMOCBSI3b SKOJIOTHH C
NPYTrUMU HayKaMu

6.2 |MeToabl DKOJIOTHH.
3HaueHHE
YKOJOTHYECKUX 3HAHUU
IJTS YeJIOBEKa

MeTtozbl skonoruu. [losesbie
HaOII0ACHUS. DKCIIEPUMEHTHI B
DKOJIOTHH: TIPUPOJIHBIE U JJa00OpaTOpHBIE.
MopaenupoBaHuE B 3KOJIOTUU.
MOHHTOPHUHT OKPYKAIOIIEN CPEBI:
JTOKaJIbHBIN, PETUOHAIIBHBIN U
ri100anbHbIN. 3HAUYCHHE YKOJIOTHYECKUX
3HAHUU JJIs1 YEJIOBEKA. DKOJIOTUYECKOE
MUPOBO33PEHNE KaK OCHOBA CBA3EU
YEJIOBEUECTBA C MPUPOJIOM.
DopMUpPOBaHUE SKOJIOTHUECKOU
KYJIbTYPbI U SKOJIOTMYECKOM
rPaMOTHOCTH HACEJICHUS.
JlemoHcTpanuu

Tabnuyol u cxemvl. «KMETOABI DKOJIOTHI,
«CxeMa MOHUTOPHHTa OKPYKaIOIIEH
Cpenb.

JlaGoparopHnasi padora «l3yuenue
METOI0B HKOJIOTUUECKUX UCCIEAOBAHUI)

PackpbiBaTh cojiepkaHue TEPMUHOB U
[MOHATHH: IIOJIEBBIE HAOIIOACHUS,
MOHHUTOPHUHT OKPY>KaloIei Cpeibl,
MOJICTUPOBaHUE, IKCTICPUMEHT,
MPOrHO3UPOBAHUE.

X apakTepu30BaTh METObI SKOJIOTHUH.
[IprBOIUTH MPUMEPHI TTOJIEBBIX
HaOJII0JICHUHA B DKOJIOTHH.

BoIsBIsSATH 0COOEHHOCTH MOHUTOPUHTA
OKpYXKaroIIen cpe/ibl KaKk MeTo/1a
PDKOJIOTHYCCKUX MCCIICIOBAHUM.
OG0CHOBBIBAThH 3HAYECHUE IKCIIEPUMEHTOB
B DKOJIOTHUECKUX MCCIICTOBAHUSIX.
CpaBHHBATH J1a0OPATOPHBIE U TPUPOAHBIC
AKCIIEPUMEHTHI KaK METObI
PKOJIOTMYECKHUX MCCJICIOBAHHUM.
OlieHMBaTh 3HAYEHUE MTPOTHO3UPOBAHUS
KaK METOJIa SKOJOTMUYECKUX
MCCcle0OBaHU.

O0O0OCHOBBIBATH HEOOXOIUMOCTD
DKOJIOTMUECKUX 3HAHUU I
COBPEMEHHOTO YEJI0BEKa

I1Toro yacos o teme
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Tema «Opranusmsl U cpea 00UTAHUS»

7.1 [Dxonoruyeckue 1 PackpbiBaTh COJiep>KaHUE TEPMUHOB U
bakTopbI DKosornueckue PaKTopel U MOHATHI: IKOJIOTHIECKUH (aKkTop,

3aKOHOMEPHOCTH UX JIEHCTBHUS. OMOJOTUYECKUNA ONITUMYM,
Knaccudukanus 3K0I0THYeCKuX OrpaHUYMBAOIINN (JIMMUTHPYIOUIUN)
¢dakTopoB: abuOTHYECKHE, OMOTUYECKHE, [(PaKTOp.
aHTpororennsie. Oo1ue KiaccuduimpoBath 3KOJI0THYECKUE
3aKOHOMEPHOCTH JEHCTBUS (dbaKkTOphI MO Pa3HBIM OCHOBAHUSIM.
hKoJorudeckux ¢akropos. [IpaBuio XapakTepu3oBaTh 00IIHE
munnmyma (K. lnpenrens, FO. JInbux). BakoHOMEpHOCTH JEHCTBUS
TosiepaHTHOCTh. DBPUOUOHTHBIE U DKOJIOTMYECKUX (haKTOPOB.
CTEHOOUOHTHBIE OPTaHU3MBI. OGO0CHOBBIBATH JICHCTBUE 3aKOHA
JlemoHCTpanumn ONTUMYyMa U 3aKOHA OIPAHUYUBAIOIIETO
Tabauyvt u cxemvi: « IKOJIOTUICCKUEC dakTopa.
bakTopb». [[prBOIUTH MPUMEPHL: UILTIOCTPUPYIOIIHE
ObGopynoBanme: repObapun U KOJUICKIIUH |ICHCTBHE MpaBUIa MUHUMYMa,
pacTEeHUM U )KUBOTHBIX, orpaHu4MBaroiero (hakropa,
MPUCITOCOOJICHHBIX K BIMSIHUIO SBPUOUOHTHBIX U CTEHOOMOHTHBIX
Pa3JIMYHBIX YKOJIOTUUECKUX (PaKTOPOB  [OPTaHU3MOB

7.2 |Abuotnueckue 1 AGuoTtndeckue GakTophl.

daktopsl. CBET Kak
HKOJIOTUYECKU (DaKTop

CBeT KakK 3KOJIOTUYECKUM (pakTop.
JlelicTBHE pa3HBIX YYaCTKOB COJIHEYHOT'O
CIEKTpa Ha OPraHUu3Mbl. DKOJIOTUYECKHE
[PYIIIbI PACTEHUHN U KUBOTHBIX 110
OTHOLIEHUIO K cBeTY. CUTHAJIbHASA POJIb
CBETA.

DoTonEprUOIU3M.

PackpeiBaTh conepkaHue TEPMUHOB U
MOHATHI: CBET, (POTONEPUOIU3M.
XapakTepu30BaTh JEUCTBUE CBETA KAK
bKojorudeckoro ¢akropa. CpaBHUBATD
NEHCTBUE PA3HBIX YYACTKOB COJIHEYHOTO
CIIEKTpa Ha OPraHU3MBI.

BbISBISITH 0COOEHHOCTH CTPOCHHUS
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JleMmoHCcTpaUU

Tabauyer u cxemvi: «CBETOBOM CIIEKTPY,
«IKOJIOTUYECKUE TPYIIIIBI 5)KUBOTHBIX 110
OTHOILIEHUIO K CBETY». O00pya0oBaHue:
repOapun CBETOIOOMBBIX, TEHETIOOUBBIX
U TEHEBBIHOCIUBBIX PACTEHUN;
CBETOJIIOOMBEIC, TCHEIIOONBBIE 1
TEHEBBIHOCJIMBbIE KOMHATHBIE PACTCHHUSI.
JlabopaTopHasi padora «BrisiBieHne
[IPUCIIOCOOJIEHUI OPraHU3MOB K
BIIUSTHUIO CBETa

1 JKU3HENIEATEIbHOCTH PACTEHUM pa3HbIX
HKOJIOTMUYECKUX TPYII IO OTHOIIEHUIO K
cBeTY (CBETOJIIOOMBBIC, TCHETIOONBHIC,
TEHEBBIHOCIIUBBIE).

[[prBOIUTH MPUMEPBI PACTEHUI Pa3HBIX
PKOJIOTMYECKUX TPYMI MO OTHOLIECHHUIO K
CBETY.

BbIABISTE 0COOEHHOCTU CTPOEHUS U
PKU3HEIEATEIIbHOCTH )KMBOTHBIX Pa3HBIX
DKOJIOTMYECKUX TPYII 10 OTHOILEHUIO K
CBETY (IIHEBHbIE, CyMEPEUYHbIEC, HOUHBIE).
[[puBOANTE NPUMEPHI JKUBOTHBIX Pa3HBIX
PKOJIOTMYECKUX TPYMI MO OTHOLIEHUIO K
cBeTy. OOG0OCHOBBIBATh 3HAYCHHE
(oroneproan3mMa B )KU3HH OPraHU3MOB U
TSl TPAKTUKHU CEJIbCKOT0 X035HMCTBA

7.3

AOGuoTHYECKHE
(akTopBHI.
Temneparypa kak
DKOJIOTUYECKUN (DaKTop

TemnepaTypa Kak 3KOJIOTHYECKHUI
dakrop. [eticTBue TeMiepaTyphl Ha
opranusmsl. llolikunorepmHubie U
rOMOMOTEPMHBIE OPTAHU3MBI.
OBPUTEPMHBIE U CTEHOTEPMHBIE
OpraHU3MBI.

JlemoHcTpanuu

Tabauysl u cxemol: «TenIOKPOBHbBIE

PackpbIBaTh COAEpKaHNE TEPMUHOB U
MMOHATUI: TEMIIEpaTypa,
MONKUIIOTEPMHBIE (XOJIOAHOKPOBHBIE),
rOMOMOTEepMHBIE (TEILIOKPOBHBIE)
OpraHu3Mbl, aHaOKMO3, SBPUTEPMHbBIE
OpraHu3Mbl, CTEHOTEPMHBIE OPTaHU3MBl,
TEPMOPETYJISLIHSL.

XapakTepu3oBaTh JICHCTBUE
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PKUBOTHBIEY, «XOJIOJHOKPOBHBIE
PKUBOTHBIEY.

O6opynoBanme: repdapuu U KOJUICKIIUU
TEIJI0JIF00MBBIX, 3UMOCTOMKHX,
MOPO30YCTOWYMBBIX PACTEHUI; Yydea
nTUll ¥ 3Bepeid. JIabopaTropuas padora
«BpIsiBIEHNE pUCTIOCOOIEHUI
OpPraHU3MOB K BIMSHHUIO TEMIIEPATypPbD»

TEMIIEPATYPBI HA OPTraHU3MBI.
BbIsSBISATE OCOOEHHOCTH CTPOEHUS U
PKU3HEEATEIbHOCTH MOMKUIOTEPMHBIX
(XOJIOAHOKPOBHBIX) U TOMOMOTEPMHBIX
(TETIOKPOBHBIX ) )KUBOTHBIX.
[[prBOINTH MPUMEPBI MOMKUIOTEPMHBIX
(XOJIOMHOKPOBHBIX) H TOMOMOTEPMHBIX
(TEMJIOKPOBHBIX ) )KUBOTHBIX.

BbIABISTE 0COOEHHOCTU CTPOEHUS U
KU3HEESITEIbHOCTU TEIUIONIOOUBBIX,
3UMOCTOMKHX, MOPO30YyCTOWYNBBIX
PACTECHUH.

[ [prBOIUTE MPUMEpPHI TETIOIIOOUBBIX,
3UMOCTOMKHX, MOPO30YCTOWYNBBIX
PacTeHUN.

[[puBOANTH MPUMEPHI SBPUTEPMHBIX U
CTEHOTEPMHBIX OPraHU3MOB

7.4

AOHOTHYECKHE
dakTopbl. BiaxxHocThb
KAaK DKOJIOTUYECKUI

daktop

Bi1a)XHOCTh Kak AKOJ0TUYECKUi (HaKTop.
[IpucnocoGieHus: pacTeHuit K
MOJ1/Iep>KaHUI0 BOJHOTO OajaHca.
Knaccudukanus pacteHuit o
OTHOIIIEHUIO K Bojie. [Ipucnocobnenus
PKUBOTHBIX K U3MEHEHHIO BOJTHOTO
pexuMma.

JlemoHcTpanuu

Tabaunsl 1 cxembl: «Puznosiornueckue

PackpbIBaTh cofiep:KaHue TEPMUHOB U
MOHSTUIN: BIQXKHOCTh, TUAPOPUTHI,
rurpouThl, ME30PUTHI, KCEPODUTHI,
PKUBOTHBIE: BOJIHBIE, I0JYBOJHBIE,
Ha3EMHBIE.

XapakTepu3oBaTh JEHCTBHUE BIAKHOCTH
KaK 9KOJOTHYecKoro (akropa.
BbISBISITH 0COOEHHOCTH CTPOCHUS U

KU3HCACATCIbHOCTHU paCTeHI/Iﬁ
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aJanTaluy >KUBOTHBIX).
Oo0opynoBanme: repdapun pacTeHUM,
OTHOCAIIUXCS K TUTPOUTAM,
kcepoduTaM, Mme30(huTaM, KOMHATHBIE
pacTeHUs JaHHBIX TPYIIIL.
JlaGopaTopHnasi pabGora
«AHaTOMHUYECKHE OCOOCHHOCTH
pPacTEHUM U3 pa3HbIX MECT OOUTAHUS

Pa3HBIX SKOJOTUYECKUX TPYIIII 10
OTHOLLIEHUIO K BOJIE.

[[prBOINTH MPUMEPBI PACTEHUN Pa3HBIX
DKOJIOTMYECKUX TPYIII 10 OTHOLIEHUIO K
BOJIC.

BBISBIATE aHATOMUYECKHE U
(uznosornYecKre NprUcIocoOIeHus
PKUBOTHBIX K N3MEHEHUIO BOJTHOTO
pexuMa.

[IprBOIUTH PUMEPHI BOJHBIX,
MTOJIYBOJIHBIX M HA36€MHBIX )KUBOTHBIX

7.5

Cpenbl ooutaHus
OpraHu3MOB

Cpenpl 00MTaHUs OPraHU3MOB: BOJTHAS,
HAa3¢MHO-BO3IyIITHAS, TIOYBCHHAS,
rIIyOMHHAs TTOAMOYBEHHAs,
BHYyTpHOpTaHu3MeHHas. Ou3nko-
XUMUYECKHUE OCOOCHHOCTH CPe/l
00UTaHUS OPTAaHU3MOB.
[IpucriocoGeHNsT OPraHU3MOB K JKU3HU B
Pa3HBIX Cpeax.

JlemoHcTpanuu

Tabauyvt u cxemwvi: «Cpenpl OOUTAHUS
OpraHU3MOB.

O0opynoBaHue: KOJUICKIIMU KUBOTHBIX,
00UTAIOIIMX B Pa3HBIX cpeaax

PackpbIBaTh coJiepKaHUE TEPMHUHA
«cpeaa OOUTaHUS.

XapakTepu3oBaTh 0COOCHHOCTH BOJIHOM,
Ha3€MHO-BO31YILIHOM, MTOYBEHHOM,
TYOMHHO TTOAIIOYBEHHON U
BHYTPUOPTAaHU3MEHHOM CpeJl 0OUTaHUS.
CpaBHUBAThH (GU3UKO-XUMHUUECKUE
YCIIOBUS PA3HBIX CpeJl OOUTAHUS.
BoIsSBISTH UepThl MPUCTTIOCOOJIEHHOCTH
OpraHu3MOB K OOUTAHHIO B BOJTHOM,
HA3€MHO-BO31YIIIHOM, IOYBEHHOM,
BHYTPHUOPTaHU3MEHHOM Cpe/lax OOUTaHuS.
[[pyBOIMTH MPUMEPHI OPTAaHU3MOB,

00UTAaOIIMX B Pa3HbIX Cpeaax
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7.6

buonornueckue
PUTMBI

buosnornueckue purmel. BHemHue u
BHYTpeHHHE pUTMbI. CYyTOUYHBIE U
FOJIMYHBIC PUTMBI.

[Iprcrioco0IeHHOCTh OPTaHU3MOB K
CE30HHBIM U3MEHEHUSM YCIOBUN KU3HU.
JlemoHcTpanuu

Tabauyvt u cxemwvi: «bUOIOTHUECKUE
PUTMBD».

ObGopynoBanme: repObapun U KOJUICKIIUN
PACTEHHI M )KMBOTHBIX, 00JIaTA0IINX
YepTaMH MPUCITOCOOJIEHHOCTH K
CE30HHBIM U3MEHEHUSIM YCIOBUM KU3HU

PackpbIBaTh Co/iepKaHUE MTOHITUSA
«OUOTOTUYECKUE PUTMBD».
XapakTepru30BaTh 0COOCHHOCTH
BHEIIIHNX, BHYTPEHHUX, CYTOUHBIX U
OJIMYHBIX OMOJIOTUYECKUX PUTMOB.
[[prBOAUTH MPUMEPHI TPOSBICHUS
OMOJIOTUYECKUX PUTMOB Y Pa3HBIX
OpPTraHU3MOB.

BbISBISTH UepThI IPUCTIOCOOTICHHOCTH
OPTraHU3MOB K C€30HHBIM U3MEHEHUSIM
YCIIOBUM KU3HMU.

OnuchIBaTh CE30HHBIC SABJICHUS B )KU3HU
OPTaHU3MOB, PACIPOCTPAHEHHBIX B CBOECH
MECTHOCTH

7.7

DKuzHeHnHbie popMbI
OpraHu3MOB

DKn3HeHnHbIe POPMBI OPTaHU3MOB.
[TonsTHe 0 )Ku3HEHHOH (hopMme.
DKvizHeHHbIE (POPMBI pacTEeHUM: AepEBbS,
KyCTapHUKHU, KYCTAPHUYKH, MHOTOJICTHHE
TpaBbl, OJHOJIETHUE TPaBhl. JKU3HEHHBIC
(OpMBI 5KUBOTHBIX: THIPOOHUOHTHI,
re0OMOHTHI, a9POOHOHTHI. OCOOCHHOCTH
CTpPOCHHS U 00pa3a >KU3HH.
JlemoHcTpanuu

Tabauywl u cxemwl: «KuzneHHbie GOpMbI
pacteHui», « Xuznenusie Gpopmbl

KHUBOTHBIX».

PackpbIBaTh COAEP/KaHNUE MTOHATUS
KGKU3HEHHAas (hopMa OpraHu3May.
BbIsSBISTE 0COOEHHOCTH CTPOEHUS U
YKU3HENIEATEIbHOCTH PACTEHUM Pa3HbIX
YKU3HEHHBIX (POPM.

[[prBOAMTH MpUMEPHI PACTEHUHN Pa3HBIX
YKU3HEHHBIX (POPM.

BbIsSIBISITE 0COOCHHOCTH CTPOEHUS U
PKU3HEIEATEIIbHOCTH )KUBOTHBIX Pa3HBIX
YKU3HEHHBIX (POPM.

[[puBOANTHE MPHUMEPHI JKUBOTHBIX Pa3HBIX
YKU3HEHHBIX (POpM
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Oo6opynoBanme: repdbapun
U KOJUIEKIIUU PACTEHUN U AKUBOTHBIX
Pa3IMYHBIX KU3HEHHBIX (popM

7.8

buoTtnueckue HakTopbl

buotnueckue gpaktopsl. Bub
OMOTUYECKHUX B3aUMOJICUCTBHIA:
KOHKYPEHIUS, XUIIHUYECTBO, CUMOUO3 U
ero opmsl. [lapazutusm, Kkoonepanus,
MyTyaJIn3M, KOMMEHCAIIU3M
(KBapTUPAHTCTBO, HaXJIEOHUYECTBO).
Hetpoduueckue B3aumMo1eicTBUA
(Tonnueckue, hopudeckue,
dbabpuyeckue). 3HaueHUE OUOTUYECKUX
B3aUMOJICMCTBUM JIJIs1 CYIIECTBOBAHUS
OpraHU3MOB B CpeJie OOUTaHUS.
[[pyHIIMTT KOHKYPEHTHOT'O UCKIIFOUCHHUS.
JlemoHcTpanuu

Tabauywl u cxemol: «IKOCUCTEMA
IUPOKOJIUCTBEHHOTO JIECA,
«DKocHucTeMa XBOMHOTO Jiecay, «Llenun
MUTaHUS, « XUIIHUYECTBOY,
«ITapaszutuzm», «KonkypeHms»,
«CuM0Omno3y», «KommeHncammsm.
O0opynoBaHue: KOJUICKIIMU KUBOTHBIX,
Y4aCTBYIOIIUX B PA3JIMYHBIX

OMOTUYECKUX B3aUMOJIEUCTBUIX

PackpbIBaTh cojiepkaHue TEPMUHOB U
MOHSATUN: KOHKYPEHIIUS, XUIIIHUYECTBO,
Mapa3suTU3M, MyTYaJIN3M, KOMMEHCAIIU3M,
HeTpodHUeCKUe B3aUMOICHCTBUS.

X apakTepu30BaTh BUJIbI OMOTHYECKUX
B3aMMO/ICHCTBHU.

OOBSACHATH CYIIIHOCTh KOHKYPEHIIHNH,
XUIIHUYECTBA, Mapa3uTU3Ma,
MyTyajan3Ma, KOMMEHCAIU3MA.
[[pyBOIUTH MPUMEPHI OPTAHU3MOB,
YY4ACTBYIOIIUX B OMOTUUYECKUX
B3aUMOJICHCTBUSX Pa3HbIX TUIIOB.
O1ieHUBaThH 3HAUEHHE OMOTUUECKUX
B3aUMOJICUCTBUH JIJIs1 CYIIECTBOBAHUS
OpraHu3MOB B CpeJie OOUTaHUS.
(OOGOCHOBBIBATH ICUCTBUE MPUHIIUIIA
KOHKYPEHTHOTO UCKJTFOUCHUS
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I1Toro yacos o teme
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Tema «Ikoji0rvsi BUIOB M MOMYJISIIIAI»

8.1 [Dxonoruyeckue 3 JKOJIOTHUECKHE XapaKTePUCTUKH PackpbIBaTh COZiEp>KaHUE MTOHSATHUS
XapaKTEPUCTUKU nonyssud. [lomysmst kak CTTOTTYJISIIIASD) .
MOMyYJISIUN Obuonoruyeckas cucrema. Poib OneHnBaTh 3HaYEHUE HEOJHOPOAHOCTH
HEOHOPOHOCTH CPEJbl, PU3NYECKUX  [CpElibl, PU3NYECKUX OapbepoB U
OapbepoOB U 0OCOOCHHOCTEH OMOJIOTHH 0COOEHHOCTEH OMOIOTHHU BUIOB B
BUJIOB B (HOPMHUPOBAHUU (opMUPOBAHNUN IPOCTPAHCTBEHHOM
[TPOCTPAHCTBEHHOU CTPYKTYPBI CTPYKTYPBI ITOIYJISIUN.
nonynsauuidi. OCHOBHBIE MOKA3aTeNn [[puBOANTH MPUMEPHI MOIMYJISIITUN pa3HBIX
MOMYJISIIIAN: YUCICHHOCTD, TJIOTHOCTh,  [BUJOB PACTEHUN U KUBOTHBIX.
BO3pacTHas U MOJIOBasi CTPYKTYPa, XapakTepru30BaTh OCHOBHBIC
POXKIaeMOCTh, IPUPOCT, TEMIT POCTA, HKOJIOTMYECKUE TTOKA3aTEeNN MOMYIISILINN:
CMEPTHOCTh, MUTPAITHSI. YHICIIEHHOCTD, TUIOTHOCTh, BO3PACTHAS U
JleMOHCTpaum [0JIOBasi CTPYKTYpa, pO’KJaeMOCTh,
Tabnuywvl u cxemol: « IKOIOTHUECKUE PUPOCT, TEMIT POCTA, CMEPTHOCTb,
XapaKTEPUCTHKH TIOMYJISIIAN, MUTpAIHSL.
«IIpocTpaHcTBEeHHAs! CTPYKTYpa
nomysanun», «Bo3pacTHpie mupaMuIsI
TIOTTYJISILIAFD)
8.2 |Dxomoruueckas 3 JKOJIOTUYECKasi CTPYKTYpa MOy JISIIHH.

CTPYKTYypa MOITYJISLHH.
JIMHaMMKa MONyJISINUU U
€€ perysauus

Ol1ieHKa YUCJIEHHOCTH TOMYJISILIHH.
J[MHaAMUKa MOMYJISIUU U €€ PEeTYIISLIUSL.
buoTnuecknii NOTEHIHAN HOMYJISIAH.
MoieinpoBaHre TMHAMUKHA HOMYJISIIIAN.
KpuBble pocTa 4HCIEHHOCTH NOMYJISALUH.
Kpusbie BepkuBanus. Peryssamnus

YU CICHHOCTHU

PackpeiBaTh conepkaHue TEPMUHOB U
MOHATUI: TMHAMUKA MTOMYJIALUH,
OMOTUYECKUIA TTOTEHITUA TTOIYJISIITNH,
KpUBBIC BRDKUBAHUS, PaKTOPHI
CMEPTHOCTH, EMKOCTb cpefibl. OOBSICHATH
3aKOHOMEPHOCTH pa3MelIeHus ocooeit
MONYJIAILMY HA 3aHUMAaeMOU TEPPUTOPUH.
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MOMYJIALMNA: PoJib (AKTOPOB, 3aBUCSALINX
Y HE 3aBHUCSIIMX OT INIOTHOCTH.
DKOJIOTHYECKHE CTpaTeruu BUIOB (I- 1
K-ctparerun).

J/lemoHCTpanumn

Tabauywvr u cxemol: «KCKOPOCTh
3aCEJIEHUS IOBEPXHOCTU 3EMIIU
Pa3IMYHBIMU OpPraHU3MaMK»

O1eHuBaTh OMOTHYESCKHI MOTECHIIHA
MOITYJISIIUI Pa3HbIX OPraHU3MOB.
AHaJIU3UPOBATH KPUBBIE POCTA
YMCIICHHOCTH TOIYJISALUN U KPUBBIE
BBEDKUBAHUS.

(OGOCHOBBIBATh MPUYHHBI CICPKUBAHMS
OMOTHYECKOTO MOTEHIIMAJIa POCTa U
[MPUYUHBI BCIIBIIIECK POKIAEMOCTH Y
OTJICIIbHBIX OPTaHU3MOB.

[lepeuncnarh pakTOpbl CMEPTHOCTH,
PETYIUPYIOLINE YACICHHOCTD MOMYJISIUN
pacTeHuil U )KUBOTHBIX. ONIUCHIBATh
PKOJIOTUYECKHUE CTPATErMU BUIOB

8.3

JKOJIOTHYECKas HUIIA
BUIA

[ToHsTHE 00 PKOJOTMYECKOM HUIIIC BHJIA.
MecrooOutanue. MHOromepHasi MoJIeb
pKoJiorndeckor Humu /1. 1.
XatunHCcOHA. Pa3Meppl 5K0JI0rnyeckomn
Huiu. [loTeHumnanbHast u peanu3oBaHHAas
1502000078

Bu kak cucrema nonysisiuuil. Apeansl
BUJI0B. BUIbI M UX )KM3HEHHBIE
CTpaTeruu. IKOJIOTUUECKUE
SKBUBAJICHTBHI.

3aKOHOMEPHOCTHU MOBEJICHUS U
MUTPALAN KUBOTHBIX.

buoiornyeckre nHBa3uu JYXEPOAHBIX

PackpbIBaTh coJiep:KaHUE TEPMUHOB U
MMOHSATHM: SKOJIOTUYECKAsI HUIIIA, BU],
apeasl, UHBa3us.

XapakTepru30BaTh MHOTOMEPHYIO MO/IEIIb
prosiornyeckor Humu /. M. XaTtunHcoHa.
[[prBOIUTH MPUMEPHI SKOJIOTUUECKUX
HUII pa3HbIX BUJOB PACTCHUHN U
YKHBOTHBIX.

BBISBIISITE OTIMUKME KOJIOTHYECKON HUIIN
BHJIa OT €ro MecTooOuTanus. I'padudecku
n300pa»kaTb MHOTOMEPHYIO MO/JIETTb

DKOJIOTHUYECKON
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BUJIOB.
J/lemoHCTpanumn

[lopmpem: ]I. . XatunHcoH. Tabauywl u
cxemol: «Moaenp SKOJTOTUYECKOW HUIIH
J1. 1. XaTunHCOHaY.

Oo0opynoBanme: repbapun pacTCHUM;
KOJUICKIIMY KUBOTHBIX.

JlabopaTopHnasi padora
«IIpucmnocobneHus ceMsH pacTeHUM K
[PaCCENICHUIO»

HUIIY JUJIS Pa3HBIX BUJIOB.

BBISBIATH IPUYMHEI Pa3JINYUi B
pazMepax 3KOJIOTMYECKON HUIIN y Pa3HbIX
BUJIOB PACTCHHUI U )KUBOTHBIX.
AHQIN3UPOBATH IPUYMHBI U ITOCIEACTBHUS
CMEHBI 3KOJIOTHYECKON HUIIN

ITOTO 9acoB 1Mo TemMe 9
9 [Tema «9koj0rHUsi cOO0IIECTB. IKOJOTHIECKHE CUCTEMBI»
9.1 |CoobmecTBO 1 CoobmiectBa opranu3moB. buorieHo3 n  |PackpbiBaTh coiepkaHue TEPMUHOB U
OpraHu3MOB — OMOIIEHO3 ero crpykrypa. CBsizu MexXIy MOHSATUI: OMOIIEHO3, OMOTOTI.

OpraHu3MaMH B OMOIICHO3E. XapakTepu3oBaTh OMOIICHO3 U €T0
JleMoHCcTpa UK CTPYKTYpPBI: BUIOBYIO,
Tabauyvt u cxemwvl: «CTpyKTYpa MPOCTPAHCTBEHHYIO, TPO(QUUECKYIO.
OuoIIeH03a», «DKOCUCTEMA [lepeunciisaTh U IPUBOAUTH MPUMEPHI
MTPOKOJIMUCTBEHHOTO JIECay, CBSI3€H MEX Ty OpraHU3MaMH B OMOIICHO3¢
«IKOCHUCTEMa XBOWHOTO JIecay

9.2 [Dkocucrema 2 PackpbIBaTh cofiep:KaHue TEPMUHOB U

DKOCUCTEMA KaK OTKpPbITasi CUCTEMA

(A.Jl. Tencnu). OyHKIIMOHATBHBIE OJIOKH
OpraHu3MOB B 3KOCUCTEME: MPOTYIIEHTHI,
KOHCYMEHTBI, peaylieHThl. Tpodudeckue

ypoBHU. Tpodudeckue 1enu u ceTu.

MOHSTUI: YKOCUCTEMA, TPOAYLICHTHI,
KOHCYMEHTBI, PEAYIIEHTHI, TPOPUIECKIE
YpOBHH, Tpoudeckue (MUIIECBBIC) LIETU U
CEeTH.

Has3piBaTh CTPYKTYpHBIE KOMIIOHEHTBI
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AOHMOTHYECKHE OJIOKH DKOCHUCTEM.
[1ouBBI M WIJIBI B AKOCHUCTEMAX.
KpyroBopoT BEIECTB ¥ TOTOK SHEPTUU B
DKOCHCTEME.

J/lemoHCTpanumn

[ lopmpemuwi: B. H. Cykaues,

A. JI. Tencnn.

Tabauyvt u cxemvi: «OYHKIIMOHAIIBHBIC
CPYMIIEI OPraHU3MOB B 9KOCUCTEMEY,
«KpyroBopoT BeIIECTB B IKOCUCTEMEY,
«llenu nmuranus (macTOuIIHAS,
NIETPUTHAS )».

ObGopynoBanme: repOapun pacTCHUIM;
KOJIJICKIIUM HACEKOMBIX; Uydelia NTHUIl U
3BEpen

HDKOCHCTEMBI.

XapakTepru30BaTh GYHKIWUU U TPUBOAUTD
pUMEPHI OPTaHU3MOB B 3KOCHCTEME Ha
OCHOBE UMEIOIINXCS 3HAHUHN O PACTEHUSX,
rpu0ax, OaKTepUsIX U )KUBOTHBIX.
OnuceIBaTh KPyroBOPOT BEILIECTB U MOTOK
HHEpruM B 3kocucteme. OOBICHATH pOJib
OpPraHU3MOB B OMOJIOTUYECKOM
KPYroBOpPOTE BELIECTB U MOTOKE SHEPTUHU.
[ [prBOIMTH PUMEPHI OPTAHU3MOB,
3aHUMAIOIMX pa3Hble YPOBHU
TpOoPUUECKUX MUPAMUI.

CocTaByIsTh CXeMBbI TIEPEHOCA BEIECTBA U
DHEPTUU B SKOCHUCTEMaXx (IIeTH MUTAHUS).
CpaBHUBATh NTAaCTOUIIIHBIC U IETPUTHBIC
[N TUTAHUS

9.3

JKOJIOTHUYECKHUE
[THPaAMHUTBI

OCHOBHBIE MOKAa3aTEIN 3KOCUCTEMBI.
buomacca u npoayKuusi.
JKOJIOTHYECKUE MUPAMHUJIBI YHCETT,
OroMacchl U YHEPTUH.
JlemoHcTpanuu

Tabauysl u cxemol. « IKOJIOTHUECKAS

[HpaMuaa 94ucein, «IKoJoruueckas

PackpeiBaTh conep:kaHue TEPMUHOB U
MOHATUIN: TPOIYKIIH, Ouomacca,
DKOJIOTMYECKast MUPAMULA.
Xapakrepu3oBaTh IpaBUiIa
DKOJIOTMYECKUX NTUPAMHUJT YUCETI,
OroMacchl U SHEPTHH.

OOBACHATH TPUUHUHBI PATUUHMA
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nupamMuaa OMOMacChy,
«IKOJOTUYECKAsT MTUPAMUIA YHEPTU

B IPOJAYKTUBHOCTH Y Pa3HBIX 3KOCUCTEM.
[[puBOANTH MPUMEPHI PAKTUYECKOTO
PUMEHEHUS TPABUIT SKOJIOTUYECKHUX
MUPAMU/L.

CpaBHUBaTh OMOMACCy U IPOAYKIIHIO
DKOCHCTEM CyIIM 1 MUpOBOTO OKeaHa

9.4 [M3meHeHus cooOUIeCTB PackpbIBaTh cojiep:KaHue TEPMUHOB U
— CYKLIECCUU MNOHSTUI: CYKIECCUsl, KITUMAKCHOE
HampaBieHHbIE 3aKOHOMEPHBIE CMEHBI  |COOOILECTBO, CYKIECCUOHHBIN Psifl.
coobmiecTB — cykueccun. [lepBuunbie u [ XapakTepu30BaTh CyKLIECCUU: IEPBUYHBIC
BTOPUYHBIE CYKIIECCUU U UX MIPUYHUHBL. |1 BTOPUYHbBIE, IPUBOJIUTH UX IPUMEPHI U
AHTPOTIOTEHHBIC BO3JICHCTBUS Ha Ha3bIBATh MPUYMHBI CMEHBI COOOIIIECTB.
cykneccun. KimumakcHoe cooOmiectBo.  |[CpaBHUBATH BPEMEHHbBIE U KOPEHHbBIE
buopasnooOpasue u nojHoTa OMOTeO1IeHO3bl HA KOHKPETHBIX MTpUMEpax
KpYroBOpOTa BELIECTB — OCHOBA CBOEH MECTHOCTH.
YCTOMYMBOCTU COOOILECTB. MopenupoBaTh pe3yJibTaThl Mpolecca
JleMoOHCTpal UM CMEHBI OMOTr€OLIEHO30B MO/ BIUSHUEM
Tabauywl u cxemor: «O0Opa3zoBaHue QHTPOTNOTEHHOTO (haKTOpa
0onotay, «IlepBuuHas cykieccus»,
«BoccTaHoBiieHne neca nocie noxapa
9.5 [[Ipupoxansie [IprpoaHbIE SKOCUCTEMBI.
DKOCHUCTEMBI JlemoHcTpanuu PackpbIBaTh coJiepKaHUE TEPMUHOB U

Tabnuywl u cxemvl. « IKOCUCTEMA
[ITUPOKOJIUCTBEHHOTO JIECay,
«DKOCHUCTEMAa XBOMHOTO JIeca,

«DKOCHUCTEMA O3Epay.

MOHSATUN: (PUTOIIIAHKTOH, 300TIJIAHKTOH,
SIPYCHOCTb. XapaKTEPU30BaTh IPUPOTHBIE
PKOCHCTEMBI, UX OCHOBHbIE KOMITIOHEHTHI

(Ha mpumepe o3epa,
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OOopyaoBaHMe: akBapuyM Kak MOJIETb
HDKOCHCTEMBI.

IKCKYypcHs «IKCKYPCHUS B THITUYHBIN
buoreorieHo3 (B 1yOpaBy, Oepe3HsIK,
€JIbHUK, Ha CyXOJIOJIbHBIN WU
[MOMMEHHBIN JIyT, 03€p0, OOJIOTO)»

XBOWHOTO ¥ IIMPOKOJIMCTBEHHOTO JIECA).
OODBIACHATH TPUUUHBI PATUUHON
OMOMacchl MPOYIIEHTOB

1 KOHCYMEHTOB B MPUPOTHBIX
HKOCHCTEMaX.

CocCTaBIATh MACTOUIITHBIC U JCTPUTHBIE
[[ENY TUTAHUST TPUPOTHBIX SKOCUCTEM.
[IpuBOANTE PUMEPHI OPTAHU3MOB,
BXOJISAIIMX B COCTaB (PUTOTIAHKTOHA,
300IUTAHKTOHA, OEHTOCA.
OOGOCHOBBIBATH POJIb IPYCHOCTH B KU3HU
HA3eMHBIX dKocucTeM. CpaBHUBATH
oroMaccy ¥ MpOAYKITUIO BOJTHBIX U
HA3EMHBIX YKOCUCTEM

9.6

AHTpPOITOT€HHBIE
KOCHUCTEMBI
(arpo’KOCHCTEMBI)

AHTPOIIOT€HHBIE YIKOCUCTEMBI.
ATpo3KOCUCTEMA.

ArpolieHo3. Paznuuus Mmexay
AHTPOIIOT€HHBIMU

U IPUPOJHBIMU SKOCUCTEMAMHU.
JlemoHcTpanuu

Tabauysl u cxemol. «ATPOLICHO3Y,
«KpyroBopoT BEHIECTB U IOTOK SHEPTHH
B arpoLEHO3E.

O6opynoBanue: repoapun KyJbTyPHBIX
Y TUKOPACTYIIUX PACTCHUM.

IKCKYypCcUs «IKCKYypCHs

PackpbIBaTh cojiep:KaHue TEPMUHOB U
MOHATUI: arpO’KOCUCTEMA, ArPOLIEHO3,
MOHOKYJIbTYpa. XapaKkTepru30BaTh
OCHOBHBIE KOMIIOHEHTBI arpO3KOCUCTEMBI.
[ [prBOIUTEH IPUMEPHI aTrPOIKOCUCTEM.
CocTaBsITh LIETIM TUTAHUS arpoIeHO3a.
O60CHOBBIBATH MPUINHBI HU3KOH
YCTOMYHUBOCTU arpOdKOCUCTEM.
CpaBHUBATh arpO’KOCUCTEMBI U
MIPUPOJTHBIE SKOCUCTEMBI.

XapakTepru30BaTh POJb YEIOBEKA
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B arpo3KOCUCTEMY (Ha MOJIe WU B
TEIUTUYHOE X0351UCTBO)»

B COXPAHEHUU YCTOMYMBOCTH
ArpOdKOCUCTEM

9.7

YPOOIKOCUCTEMBL.
DKOMOHUTOPHHT

Ypb6oskocrucrembl. OCHOBHBIC
KOMITOHEHTHI ypOoskocucteM. ['opoickas
dnopa u dpayna. CuHaHTpOIIU3AITUS
ropojckoi gaynsl. buonorudyeckoe u
XO351ICTBEHHOE 3HAYEHUE arpOIKOCUCTEM
1 ypOO3IKOCUCTEM.

3aKOHOMEPHOCTH (POPMUPOBAHUS
OCHOBHBIX B3aMMOJCHCTBUI OPTaHU3MOB
B HKOCHCTEMAX.

[lepeHOC SHEprUM U BEUIECTB MEKTY
CMEXHBIMHU 3KOCHCTEMaMHU.

Y CTOMYMBOCTHh OPraHU3MOB, TOMYJISLINI
1 DKOCUCTEM B YCIIOBUSAX €CTECTBEHHBIX
Y aHTPOIIOTEHHBIX BO3ICHCTBHIA.
MeTon0a0russ MOHUTOPUHTA
€CTECTBEHHBIX U aHTPOIIOI€HHBIX
HYKOCHCTEM.

JlemoHcTpanuun

Tabauywl u cxemol: «IIpumepsl
ypOOIKOCUCTEM.

IIpakTnueckas padora «3yuenue u

onucaHue ypo0oIKOCUCTEMBD».

PackpbIBaTh CoJiep>KaHUE TEPMUHOB U
NOHATUI: ypOO3KOCHCTEMA,
CHHAHTPOIM3AIIMs, ropojickas diopa,
ropojckas ¢ayHa, 5JKOMOHUTOPHUHT.
XapakTepu30BaTh OCHOBHBIE
KOMITOHEHTBI YPOOIKOCUCTEM.
OnuchiBaTh OMOJIOTMYECKOE U
XO035IICTBEHHOE 3HAYCHHUE
YPOOIKOCUCTEM.

[[pyBOIUTH MPUMEPHI U OLIEHUBATH
COCTOsSIHME YPOOIKOCUCTEM CBOEH
MECTHOCTH.

BoIsBISATE 0COOEHHOCTH TOPOCKON
dopsl u payHsbI.

CpaBHUBATh YPOOIKOCUCTEMBI U
MPUPOJIHBIE SKOCUCTEMBI
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JlabopaTtopnas paGora
«M3yueHue pazHOOOpa3usi MENKUX
[OYBEHHBIX YWIEHUCTOHOTUX B Pa3HbIX

DKOCHCTEMAX)
MToro yacoB 1o teme 12
10 |Tema «buochepa — r106ajJbHasA IKOCHCTEMA
10.1 |buocdepa. CtpykTypa u 2 buocdepa — obmennanerapHas o000uka
coctaB 6nochepsl 3emitu, re CyIIeCcTBYET Win

CYLIECTBOBAJIA KU3Hb. Pa3BuTune
npeAcTaBiIeHu 0 buocdepe B Tpyaax J. |PacKphIBaTh COAEPIKAHKE TEPMUHOB U

3tocca. Yuenne B.W. Bepnaackoro o NOHATHI: Onocdepa, )KMBOE BEIIECTBO,
ouocdepe. O6mactu 6uochepsl u ee KOCHOE BEIECTBO, OMOKOCHOE BEIIECTBO,
coctaB. JKuBoe BelecTBo Ouocepbl 1 |[OMOT€HHOE BEIIECTBO.

ero (QyHKIHH. [IpuBOANTH (POPMYITHPOBKH OCHOBHBIX
JlemoHcTpanuu 1oJjoxeHnii yuenus: B. 1. Bepuaackoro o
[ lopmpemsi: B. U. Bepranckuii, 3. ounocdepe.

3rocc. XapakTepu3oBarh 00acTu Ouocdepsl u
Tabnuywvl u cxemol: «I'eocdepsl 3eMian», WX cOCTaB, Ha3bIBATL 00IACTH

«DYHKITUHU )KUBOTO BEIIECTBA pacipoCTpaHeHUs )KUBOTO BEIIECTBA B

0007109Kax 3eMJIU U BBISBIISATH IPUYHHBI
€ro pa3IuvYHOrO pacipeneeHusl.
[lepeunciiaTh PYHKITUU )KMBOTO BEIICCTBA
ouocdeps! (razoBasi, OKUCIUTEIBHO-
BOCCTAaHOBHUTEIIbHAS, KOHIICHTPAIIMOHHAS,
onoxumuyeckas). [IpuBoauts npumepsl
MpeoOpa3yroIIero BO3IEHCTBUS JKUBOTO
BelllecTBa Ha Ouocdepy.
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AHaTM3UpOBaTh U OILICHUBATH
OnonornyecKyro nH(poOpMaIrio o
rI100aJIbHBIX KOJIOTMYECKHUX MpolIemMax
ouocdepsl, MOTy4aeMyro U3 pa3HbIX
MCTOYHUKOB.

OuenuBath BkJaa B. U. BepHaackoro, 3.
3tocca B co3fjaHue yueHus o ounocdepe

10.2

3aKOHOMEpPHOCTH
CYyIIIECTBOBAHUS
ouochepsl.
KpyroBopoThI BeliecTB

3aKOHOMEPHOCTH CYIIECTBOBAHUS
orocdepnr. OcobeHHoCcTH OHochepsl Kak
rJ100aIbHON AKOCHUCTEMBI.
JluHamMu4eckoe paBHOBecHE B Onocdepe.
KpyroBopoTs! BemecTs u
OMOTeOXUMHUYECKHE IUKJIIBI (YTIepo/a,
a30Ta). PUTMHUYHOCTD SIBJICHHI B
ouocdepe.

JlemoHcTpanuu

Tabauyvt u cxemwl: «I'eochepsbl 3eMany,
«DYHKIIMY )KUBOTO BEIIECTBAY,
«KpyroBopoT azoTa B mpupoe»,
«KpyroBopoT yriepojia B Ipupoe,
«KpyroBopoT kuciopoaa B mpupoie»,
«KpyroBopoT BOJBI B IPUPOICH

PackppIBaTh cofiepyKaHe TEPMUHOB H
MMOHATHH: TJ100aJIbHAST DKOCHUCTEMa,
NTMHAMUYECKOE PABHOBECUE, KPYTOBOPOTHI
BCIIECTB, OMOTCOXUMHUYCCKHE ITHKITBI.
XapakTepu3oBaTh 0COOCHHOCTH
onocdepsl Kak riao0aTbHOM SKOCUCTEMBI.
Onpenensate pyHkuo 6uochepsl B
oOecreueHn OMOTEHHOTO KPyrOBOPOTa
BEILIECTB HA TJIaHETe. XapaKTepU30BaTh
OCHOBHBIE€ KPYTOBOPOTHI: BOJIBI,
yriepoaa, azota. CpaBHUBATh
0COOCHHOCTH KPYTrOBOPOTa Pa3IMYHBIX
BEILIECTB.

OueHuBaTh 3HaYEHNE KPYTOBOPOTA
BEIIECTB JUTSI CYIIICCTBOBAHUS KU3HH Ha
Semuie.

OOBICHATH PO OPraHU3MOB
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B OMOJIOTMYECKOM KPYTOBOPOTE BEIIIECTB.
BBISBISTH TUHAMHYECKOE PAaBHOBECHE
ounocdepsl.

[ [prBOIUTE PUMEPHI PUTMUIHOCTH
SIBJIICHHI B Onochepe

10.3

30HaTBEHOCTH OUOChEpPHI.
OcHOBHBIE OMOMBI
CYIIIH.

Y CTOMYUBOCTD
ouochepsl

3oHanbHOCTH OuOchepsl. [lonsaTue o
6rome. OCHOBHBIE OMOMBI CYIIIU: TYHJIPA,
XBOWHBIE JIeca, CMEIIaHHbIE U
[IUPOKOJINCTBEHHBIE JIECA, CTEIH,
CaBaHHBI, TyCTHIHU, TPOITMYECKHUE JIECa,
BBICOKOTOpbs. KilMmMar, pacTUTENbHBIN U
YKUBOTHBIM MU OMOMOB CYIIIH.
CtpykTypa U QYHKIUS )KUBBIX CUCTEM,
OLICHKA UX PECYPCHOrO MOTEHIIMANA U
OorocdepHbIX QPYHKITHH.

J/lemoHCcTpauumn

Tabnuywl u cxemor: «OCHOBHBIC OMOMBI
cymny, «KiimMmatudyeckue nosica 3emMiamn,
«Tynapay, «Taitray, « CMeIaHHBIN JIECH,
«IIIpoKOIUCTBEHHBIN JieCy, « CTeIb,
«CaBanHay, «IlycteiHsy, « Tponnueckunii
ecy.

O6opynoBanue: repbapun pacTeHUIN
[pa3HbIX OMOMOB; KOJUIEKITUN KUBOTHBIX

PackpbIBaTh COAEpKaHNE TEPMUHOB U
NOHATUI: OMOMBI, TYHJpa, XBOIHBIE Jieca,
CMELIaHHbIE JIECA, IIUPOKOJINCTBECHHBIE
lleca, CTENH, CaBaHHbI, IIyCTHIHM,
TPOIHMYECKHE JIECA, BBICOKOTOPbSI.
[loxa3pIBaTh Ha KapTe U XapaKTEPU30BaTh
OCHOBHbBIE OMOMBI CYIIIH.

CpaBHUBaTh OCOOEHHOCTU KJIMMATa,
[10YB, PACTUTEIBHOTO U JKHBOTHOTO MUpPa
pa3HbIX OMOMOB Cyln 3eMiId. BbIABISATS
MPUIMHBI 30HATTLHOCTH B Onocepe

I1Toro yacos o teme
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11 [Tema «UYesioBeK U OKpPY:KAIOIIAS CPeIa»

11.1 |Bo3aeiicTBHE UeIOBEKA 2 DKOJIOTUYECKUE KPU3UCHI U UX IPUYNHBI.
Ha Ouochepy Bo3zaeiicTBue yenoBeka Ha Ouocdepy.
3arpsi3HeHHe BO3AYLIHOM cpenbl. OxpaHa
BO3/lyXa. 3arpsA3HEHUE BOJHOM Cpenbl.  |PacKpbIBaTh CoJiepKaHUE TEPMHUHOB U
OxpaHna BOJHBIX pecypcoB. Paspymienne [moHsTuii: armocdepa, BemecTna-
nouBbl. OXpaHa IOYBEHHBIX PECYPCOB.  [Barps3HUTENH, TAPHUKOBBIN YPQEKT,

l3MeHeHne KimMara. ««O30HOBA JIBIPa», KKUCIOTHBIE TOXKINY,
JleMoHCTpanun ruapocdepa, 3BTpopuKalys BOJIOEMOB,
Tabnuywvl u cxemol: «3arps3HEHHE [104YBa, 3pO3Usl N10YB, IECTULIH]IBI,
aTMOC(epb», «3arpsa3HeHue DKOJIOTUYECKAN KPU3HC.

runpocdeprd», «3arpsi3HEHUE MOYBbDY,  |AHAIM3UPOBATH AHTPOIIOT€HHBIE
«ITapHUKOBBII 2P DHeKT» (dbakTopbl BO3IeCTBUA Ha Ouochepy

(poJib YyenoBEKa B IPUPOJIE) HA PA3HBIX
DTaIax pa3BUTHUSA YEIOBEYECKOTO
oOwiecTsa.

XapakTepu3oBaTh ri00anbHbIC
HKOJIOTUYECKUE TPOOIEMBbI; OCHOBHBIE
MCTOYHUKHU aTMOC(EPHBIX 3arpsA3HEHUN;
HKOJIOTUYECKUE TPOOIIEMBI, CBA3aHHBIE C
YBEJIMYEHNEM TPAHCTIOPTA B KPYIHBIX
ropojax; 3BTPO(PUKAINIO BOJIOEMOB;
[IOCJIEACTBUSA 3arPSI3HEHUS BOJ
XUMHAYECKUMHU BELIECTBAMM; BO3/ICUCTBUE
4EeJI0BEKA Ha ITIOYBEHHBIN ITOKPOB.
ApPryMEHTUPOBATH 3HAYEHUE
DKOJIOTUYECKHUX 3HAHUM B PELICHUU
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BOIIPOCA O MOJIJICPKAHUU YCTOMUNBOCTHU
onochepsl

11.2

AHTPOTNIOTEHHOE
BO3/ICHCTBUE HA
PACTUTENbHBINA U
PKUBOTHBINA Mup. OxpaHa
[PUPOJIbI

AHTPONIOT€HHOE BO3JCIICTBUE HA
PACTUTENIbHBIA U )KUBOTHBIM MUP.
OxpaHa pacTUTEIBHOTO U YKUBOTHOTO
Mupa. OCHOBHbBIE IPUHLIUIIBI OXPaHbI
npuposl. Kpacueie kauru. Oco6o
OXpaHsAEMbIE IPUPOIHBIE TEPPUTOPUN
(OOIIT). boraanueckue caapl U
300JI0TMYECKUE TTAPKH.
JlemoHcTpanuu

Tabauywl u cxemwvr: «OcobO OXpaHIeMble
[PUPOJIHBIE TEPPUTOPUI.
Oo6opynoBanme: hororpaduu
OXpaHsSIeMbIX PACTCHHH 1 KUBOTHBIX
Kpacuou kauru PO, KpacHoi kHuru
pervoHa

PackpbIBaTh cojiep:KaHue TEPMUHOB U
MOHSATU: COKpalleHue OuopazHoodpasusi,
O0XpaHa MPUPOAbI, 0COO0 OXpaHsIEMbIE
npupoubie Tepputopun (OOIIT),
OOTaHWYECKU caJl, 300JJOTMYECKHI MaApK.
X apakTepu30oBaTh IJIaHETAPHYIO POJIb
PAcCTEHU U )KUBOTHBIX.

[[puBOIUTH MPUMEPHI IPSIMOTO U
KOCBEHHOI'O BO3/ICHCTBHS YEJIOBEKA HA
PACTUTENIBHBINA U JKUBOTHBIM MUD.
XapakTepu30BaTh TPUHIUIIBI
«BceMHUpHOU CTpaTEeruu OXpaHbl
PUPOIBD.

[lepeuncasiTb 0COOEHHOCTH PA3IUYHBIX
OOIIT.

[TpuBoauts npumepsl OOIIT,
PacoJIOKEHHBIX B CBOEH MECTHOCTH.
Jloka3bIBaTh Ha MpUMEPaxX ONACHOCTh
COKpaIeHHs] OMOJIOTUYECKOTO
pazHooOpasusi 3eMIIH.

[[puBOIUTH MPUMEPHI PEAKUX U
MaJIOUMCIIEHHBIX BUIOB PACTCHUN U

PKUBOTHBIX CBOE€M MECTHOCTH,
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3aHECECHHBIX B KpacHble KHUTH PETMOHOB
u Kpacnyro kaury PO

11.3 |PanmonanbHoe 2 OCHOBHBIE PUHIIUIIBI YCTOMYHUBOTO PackpbIBaTh cojiep:KaHue TEPMUHOB U
PUPOAOIIOIB30BAHUE U Pa3BUTHUSI YEJIOBEUECTBA U TPUPO/IBI. MOHSTUI: pallMOHAIIBHOE
YCTONYUBOE ParimonanbHOE IPUPOJONOIB30BAHUE U [TPUPOJIOTNIOIB30BAHUE, YCTOMUHUBOE
pa3BUTHE coXpaHeHue OMOJOTUYECKOTO Pa3BUTHE, PUPOJIHBIE PECYPCHI,
paszHooOpasusi 3eMIIH. PKOJIOTUYECKHM CIE.
OO61I1e 3aKOHOMEPHOCTH TJIO0AIBHBIX  [XapaKTepH30BaTh OCHOBHBIC TTPUHITUIIBI
PKOJIOTUYECKUX KPU3UCOB. OCOOEHHOCTHU |yCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA
COBPEMEHHOT'O KPU3KCA U €r0 BEPOSITHBIE [IIPUPOIHI.
MOCJEACTBUS. OrnuchIBaTh HEUCUYEPIIAEMbIC
Pa3BuTHE METOJOB MOHUTOPUHTA U McueprnaeMble MIPUPOIHBIC PECYPCHI,
Pa3BUTHS OMMACHBIX TEXHOTCHHBIX MO/TYEPKUBasi OTHOCUTEIHHOCTD
POLIECCOB. HEHUCUYEPIIaeMOCTH MPUPOIHBIX PECYPCOB;
JlemoHCcTpanumn XapaKTeprU30BaTh MPOIECCHI UX
Tabauywl u cxemol: «Mopenu BO3HUKHOBEHUS U YCIIOBUS CPEJIbI,
YIIPaBJIsSIEMOTO MUPa» MPUBOISIINE K UX (HOPMHUPOBAHHMIO.
PackpbiBaTh MpoOIEMBI pallMOHATBLHOTO
PUPOAOTIOIH30BAHUS U HAXOIUTD MTyTH
WX pEIICHUS
Toro 4yacoB 1o Teme 6
Pe3epBHOE Bpemst 8
OBIIEE KOJIMYECTBO 102
YACOB I10 ITPOTPAMME
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MNEPEYEHDb (KOJUDPUKATOP) IPOBEPSEMbBIX TPEGOBAHUI

K PE3YJIbTATAM OCBOEHHSI OCHOBHOM OBPA3OBATEJIbHOM
ITPOTPAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUA U JIEMEHTOB
COAEPXAHMUA ITO BUOJIOTUHN

IIpoBepsiembie Ha EI'D mo 6mosiornu Tpe0oBaHus K pe3yJibTaTaM 0CBOCHUA
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBbI CPeHEro 001ero 00pa3oBaHusA

Kon
IIPOBEPSEMOTO
TpeOOBaHMS

[IpoBepsiembie TpeOOBaHMS K IPEIMETHBIM Pe3yJIbTaTaM OCBOCHUS
OCHOBHOM 00pa3oBaTebHON MPOTPaMMBbI CPETHETO OOITIETO
0o0pazoBaHUs

1

ChopMUPOBaHHOCTh 3HAHUW O MECTE€ W POJU OUOJIOTUU B CHUCTEME
€CTECTBEHHBIX HayK, B (DOPMUPOBAHUH COBPEMEHHON €CTECTBEHHO-
Hay4YHOW KapTUHBI MUpPA, B MO3HAHUM 3aKOHOB MPUPOIBLI U PEIICHUU
PKU3HEHHO  BQXHBIX  COI[MAJIbHO-dTUYECKHX,  IKOHOMHUYECKHX,
HKOJOTUYECKUX MPOOJIEM YETOBEYECTBA, a TAKXKE B PEIIICHUH BOTIPOCOB
PalMOHAIBHOTO MIPUPOIOTIOIB30BaHUS, B dhopmMupoBaHUU
[IEHHOCTHOTO OTHOIICHUS K MPUPOJIe, OOIIECTBY, YEIOBEKY; O BKIIAJE
POCCUMCKHUX U 3apYOEKHBIX YUEHBIX — OMOJIOTOB B Pa3BUTHE OUOJIOTHU

Brnagenue cucteMoil 3HaHM 00 OCHOBHBIX METOAAX HAYYHOTO
MO3HAHMSI, UCITIONb3YyEMbIX B OMOJOTMYECKHX HCCIEIOBAHUSIX KHUBBIX
OOBEKTOB M JKOCHCTEM (ONHCaHHUE, HW3MEPEHHE, MPOBEIACHUE
HaOIOACHUI); Ccroco0aMu BBISBIIEHUS M OLIEHKM aHTPOIOI€HHBIX
W3MEHECHUH B IIPUPOJIE.

YMeHUE BBIIBUTATh TUIIOTE3bI, MPOBEPATh WX IKCIEPUMEHTAIHLHBIMU
cpeacTBamu, (OpMynupys Lelb HCCIEIOBaHMs, aHAJIU3UPOBATh
[OJTy4YEHHBIE PE3YJIbTAThl U 1€JaTh BHIBODI.

BrIsiBIeHHE 3aBHCHMOCTH MEXAY HCCIEAYEeMbIMH BEITMYUHAMH,
00BSICHEHHE MOIYYEHHBIX PE3yIbTaTOB U (POPMYIHPOBAHUE BHIBOJOB C
MCIIOJIb30BaHNEM HAYUYHBIX MOHSATUH, TEOPUM U 3aKOHOB

YMeHue BIaIeTh CHUCTEMOM OHMOJIOTMYECKUX 3HAHUM, KoTopas
BKJIIOYACT: OCHOBOIIOJIATAIOIIHE OMOJIOTHYECKUE TEPMUHBI M TOHSITHS
(kW3HB, KJI€TKA, TKaHb, OpraH, OpPraHW3M, BHJ, TOITYJISIIHU,
DKOCHCTeMa, OwWoleHo3, Ouocdepa; MeraboauM3M, TIOMEOCTas,
KJICTOYHBIA ~ MMMYHUTET, OWOCHMHTE3  Oeika, OHOTIOJUMEpHI,
TTUCKPETHOCTb, caMOpEeTYJISIIHS, CaMOBOCTIPOM3BE/ICHHE,
HAaCJICJICTBEHHOCTh, HW3MEHYHMBOCTh, HHEPro3aBUCHMOCTb, POCT U
pa3BUTHE);
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Ouonoruueckue Teopuu:  kietouHas teopuss 1. IlIBanHa,
M. lIneinena, P. Bupxosa; kitoHaIpHO-CENEKTUBHOTO MMMyHuUTETA [1.
Opnux, n.N. MeuHuKoBa, XPOMOCOMHAsI  TEOPUA
HacnencTBeHHocTH T. MopraHna, 3akoH 3apoppliieBoro cxojcrsa K.
bapa, sBomonmonHas teopus Y. JlapBuHa, CHHTETHYECKas TEOPHUS
HBOJIIOIMH, Teopus aHTpornorere3a Y. JlapsunHa; Teopusi GMOreoreHo3a
B.H. CyxkaueBa; yuenne H.M. BaBumoBa o meHTpax MHOrooopasus u
POUCXOXKIEHUS KYyJIbTYpHbIX pacteHuid, yuenne A.H. CeepuoBa o
NyTSX W HaNpaBiIEHUAX HBodonnH, ydeHue B.M. Bepnaiackoro — o
ouocdepe); 3aKoHBI (€TUHOOOpa3Us MOTOMKOB IEPBOTO ITOKOJICHUS,
pacIIEIICHUs] IPU3HAKOB, HE3aBUCUMOTO HACIEA0BaHUs MPpU3HAKOB [
Menzens; CLHENJICHHOTO HacleI0BaHus MPU3HAKOB W HAPYLIICHUS
cuerieHus reHoB 1. MopraHa; TOMOJOTHYECKMX  PAJNIOB
B HacleICTBeHHOM u3MeHuuBoctd H.M. BaBunoBa; renernueckoro
paBHoBecusa k. Xapau u B. BalinGepra; 3apoasiieBoro cxoactsa K.
bapa; ouorenetnueckuit 3akon J. ['ekkens, @. Mromiepa); MpUHIKIIBI
(4MCTOTHI TaMET, KOMILIEMEHTAPHOCTH);
npaBuia (MuauMmyMa FO. JInbuxa, 3K0JIOrHUecKO MUpaMuAbl YHCEIl,
OroMacchl U PHEPTUN);
runote3bl (koarepBatHoM A.M. OmapuHa, nepBudyHOro OyiboHa JIXK.
Xonnerina, mukpochep C. Pokca, pubdo3uma T. Yek)

YMeHHne pematb IOMCKOBLIC OMOJIOTHYECKHE 3agadu, BbIABIATH
[MPUYINHHO-CJIICACTBCHHLIC CBiA3HU MCIKIAY HCCICAYCMBIMU
OHMOJIOTHYECKUMU O6’b€KTaMI/I, npoueccaMmm M ABJICHUSAMHA, JOCIIATb
BBIBOJIbI M IIPOTHO3bI HA OCHOBAHHWHU ITOJIYUYCHHBIX PC3YJIbTATOB,
COCTaBJIATh 'CHOTHUIIMYCCKUC CXCEMbBI CKPCIIWUBAHUA JJII PA3HBIX THIIOB
HACJICJOBAHUS ITPU3HAKOB Y OPTraHU3MOB, COCTABJIATH CXCMBI IICPCHOCA
BCIICCTB U DHCPIUU B 9KOCUCTCMAX (I_ICHI/I IIUTaHHUA, ITIMIICBBIC CGTI/I)

YMEHHE  yCTaHaBIMBAaTh B3aWMOCBS3M MEXIY CTPOCHHUEM U
(YHKIMSAMHU: OPraHOWAOB, KIETOK pa3HbIX TKaHel, opraHamu M
CUCTEMaMU OPraHoOB Yy pAacTEHUM, XKUBOTHBIX W 4YEJIOBEKA; MEXIY
hTanmaMu OOMEHa BEIIECTB; dTaraMH KJIETOYHOTO LUKJIA U KU3HEHHBIX
[UKJIOB OPTaHKW3MOB; 3TallaMy 3MOPUOHAIBHOTO Pa3BUTHUSL; T€HOTUIIOM
u (deHoTtunoMm, ¢eHoTUnoM U (¢akKTopamMu cpeabl OOUTaHUS;
[pOLIECCAMM  3BOJIOLMH; JBWKYIIMMH CHJIAMHA  AHTPOIIOT€HE3a;
KOMITOHEHTaMHU Pa3IUYHbIX IKOCUCTEM U MPHUCIOCOOJICHUSIMU K HUM
OpraHu3MOB

YMeHue BBIICIIATE CYIIECTBCHHBIC IIPU3HAKM:
CTPOCHHUS BUPYCOB, KIICTOK ITPOKAPHUOT U 3YKAPpHUOT, OJHOKJICTOYHBIX
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1 MHOTOKJICTOYHBIX OPTaHHW3MOB, BUJIOB, OMOTEOIIEHO30B, SKOCHCTEM U
Omocdepsl; CTPOCHUST OpraHOB H CHCTEM OpPraHOB pacTEHUH,
PKUBOTHBIX, YEJIOBEKA; TPOIIECCOB KU3HEACITEIHPHOCTH, MPOTEKAIOIIINX
B OpraHu3Max pacTeHWH, XKUBOTHBIX W YEJIOBEKa; OMOJIOTHYCCKUX
MpoIeccoB: o0oOMeHa BemecTB (Meradonu3M), UHPOpMAIUd U
MPEBpAIICHHS YPHEPTUH, OPOXKEHUS, aBTOTPO(YHOTO U TeTepoTpOdHHOTO
TUTIOB THWTaHUs, (POTOCHHTE3a W XEMOCHHTE3a, MHTO3a, Melo3a,
raMeToreHe3a, AMOpHOreHe3a, MOCTAIMOPHOHATBLHOTO  Pa3BUTHS,
PA3MHOXEHUS, WHANBUAYAJILHOTO PAa3BUTHS OpTraHW3Ma (OHTOTEHE3a),
B3aMMOJCHCTBHSI TEHOB, TETEpPO3HcCa; JCHCTBUI HMCKYCCTBEHHOTO
otOopa, CTaOWIM3HPYIOMIETO, JBIKYIIETO W  Pa3phIBAOIIETO
ECTECTBEHHOTO O0TOOpa; aIoNaTPUYeCKOro ¢ CHUMIATPUUECKOTO
BUI000pa30BaHUs; BIMSHUS JBIKYIIUX CHJI 3BOJIOIUN HA TeHOMOH.
MOMYJISAIIUNA;, TPUCTIOCOOTICHHOCTH OPTaHM3MOB K Cpele OOWTaHuS,
YepeloBaHWs HAMpaBIICHUN HSBOJIOIMH;, KPYyroBOpOTa BEIIECTB U
MMOTOKA PHEPTUH B IKOCHUCTEMAaX

ChopMHpOBaHHOCT, yMEHHSI BBIACHATH CYIIECTBEHHBIE TNPU3HAKH
BUPYCOB, KJIETOK TMPOKAPUOT M DJYKAPUOT;, OIHOKIETOYHBIX U
MHOTOKJIETOYHBIX OPraHU3MOB, BUJIOB, OMOI€OLEHO30B U KOCUCTEM;
0COOEHHOCTH IMPOIIECCOB OOMEHA BELIECTB W MPEBPAILECHUS SHEPTHH B
KJIETKE, (OTOCHHTE3a, IIACTUYECKOTO M SHEPreTU4eckoro oOMeEHa,
XEMOCHHTE3a, MHTO3a, MeEi03a, OIUIOMOTBOPEHUS, pa3BUTUA U
Pa3MHOXKEHUs, UHIUBUAYAJIHHOTO Pa3BUTHs OpraHu3Ma (OHTOTEHE3a),
OO0pBOBI 32 CYLIECTBOBAHHE, ECTECTBEHHOTO 0TOOpa, BUA000pa30oBaHMs,
MPUCIIOCOOJICHHOCTH OPraHu3MOB K Cpeae OOWTaHus, BIWSHUSA
KOMIIOHEHTOB 3KOCHUCTEM, aHTPONOTEHHBIX U3MEHEHUI B 3KOCHCTEMaX
CBOEM MECTHOCTH, KPyrOBOpOTa BEILECTB U MPEBPALICHUS] SHEPTUU B
o6uochepe

YMeHue UCIIOJIb30BaTh COOTBETCTBYIOILINE apryMEHTHI,
OMOJIOTUYECKYI0O TEPMHHOJOTHUIO M CHMBOJIMKY ISl JIOKa3aTelIbCTBa
POJICTBA OPTaHU3MOB PA3HBIX CUCTEMATHYECKUX TPYII; B3aMOCBS3U
OpraHu3MOB U Cpelbl OOWTaHUs; E€IUHCTBA YEJIOBEUECKHX pac;
HEO0OXOJMMOCTH 37J0POBOT0 00pasa >KU3HHU, COXPaHEHUSI pa3HOOO0pa3us
BUJIOB M D3KOCHUCTEM KaK YCIOBHS COCYIIECTBOBaHUS NPHUPOABI M
yeJI0BEUeCTBA

YMeHHE KpPUTUYECKHA OICHUBATh HWHGOPMANHMIO OHOJIOTHYECKOTO
collepKaHUs; MHTEPIPETUPOBATh ATHYECCKUE ACIIEKThI COBPEMCHHBIX
MCCIICIOBAaHUM B~ OWOJIOTMM,  MEAUIIMHE,  OHOTEXHOJIOTHH;
paccMaTpuBaTh r100anpHbIC IKOJIOTUYECKUE POOIEMBI
COBPEMEHHOCTH, (DOPMHUPOBATH MO OTHOIIEHHWIO K HUM COOCTBEHHYIO
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IlepeyeHb 3J1eMEHTOB Cco/iepKaHus, poBepsieMbIX HA EI'D mo OuoJsiornu

Kon

[IpoBepsiemMblii 371EMEHT COJEPKAHUS

1

bronorus kak HayKa. JKuBBIE CUCTEMBI U UX HN3Yy4CHHUC

1.1

CoBpemeHHass OMOJIOTHS — KOMIUIEKCHass Hayka. buonormueckue Hayku U
n3ydaeMble UMM MpoOseMbl. OyHaaMeHTAIbHbBIE, IPUKIIAIHBIE U TOMCKOBBIE
Hay4YHbIE UCCIIEIOBAHUS B OMOJIOTHH.

3HaueHue O6uonoruu B GOPMUPOBAHUN COBPEMEHHOI €CTECTBEHHO-HAYYHOU
kapTuHbl Mupa. [Ipodeccuu, cBsi3anHble ¢ OHonoruel. 3HaueHre OUOJIOTUH B
MPAKTUYECKON NIEATEIIbHOCTH YEJIOBEKAa: MEIHMIMHE, CEJIIbCKOM XO3SHCTBE,
[TPOMBIIICHHOCTH, OXPAHE TIPUPOIBI

1.2

JKuBble cHuCTEMBI Kak MpeAMET u3ydeHusi Ouonoruu. CBOICTBA JKHUBBIX
CUCTEM: EIMHCTBO XMMHUYECKOTO COCTaBa, IMCKPETHOCTHh M LEJIOCTHOCTB,
CJIO’KHOCTh M YIOPAIOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CAMOOpraHU3anusl,
CaMOBOCIIPOM3BEEHUE, PA3IPAKUMOCTh, U3MEHUYNBOCTh, POCT U Pa3BUTHE.
YPOBHH OpraHM3alliM JKHUBBIX CUCTEM: MOJICKYJIAPHBIN, KIETOYHBIM,
TKAHEBbI, OPraHW3MEHHBIM, MOMYJISIHUOHHO-BUJIOBOM, 3SKOCHCTEMHBIMI
(buoreoueHotTuyeckuii), ornochepusiii. Ilpoueccrbl, NPOUCXOAAIINE B HKUBBIX
cuctemax. OCHOBHbIE TPU3HAKU KUBOTO. JKH3HB Kak (hopMa CyIIeCTBOBAaHUS
MaTEepUH

1.3

Metoabsl Ononornueckoil Hayku. HaOmroneHuwe, m3MepeHHe, SKCIEPHUMEHT,
CHUCTEeMaTHU3als, MeTaaHaM3. [loHsTHE O 3aBUCUMOW M HE3aBUCHUMOU
nepeMeHHoO. IlnmannpoBanme »skcnepuMmeHTta. IlocTaHOBKa M NpOBEpKA
runote3. HynmeBas rumore3a. IloHsTHe BBIOOPKM W €€ JOCTOBEPHOCTb.
Pa30poc B Ononornyeckux naHHbIX. OIEHKa JAOCTOBEPHOCTU MOJTYyUYEHHBIX
pe3yabTatoB. [IpuyuHbI HUCKaKEHUS pe3yJbTaTOB dKcnepuMeHTta. llonsTue
CTaTUCTUYECKOTO TECTa

KieTka kak OMooruueckasl CHcTeMa

2.1

Kierka — CTpyKTypHO-(QYHKIIMOHAJIbHAs €auWHUIA >KuBoro. HMcropus
oTKpbITHSl KJeTku. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T.
[[IBann, M. Illneiinen, P. BupxoB). OCHOBHbIE MOJOKEHUS COBPEMEHHOMU
KJIETOUHOU TEOPUH.

MeToapl  MOJIGKYJSIPHOM W KJIETOYHOW  OWONOTHMU:  MHUKPOCKOIIHS,
xpomMarorpadus, anekTpodopes, METOJ] MEUYEHBIX aTOMOB,
nuddepenHnranbHoe HEeHTPUPYrupoBaHne, KyJIbTUBUPOBAHUE KIETOK

2.2

XUMHAYECKUM COCTAaB KIETKH. Makpo-, MUKPO- U YJIbTPAMHUKPOIJIEMEHTHI.
Bopa u ee posb Kak pacTBOPUTEIS, PEAreHTa, y4acTUe B CTPYKTYPUPOBAHUN
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KJIETKW, TEIUVIOPEryJisiiuu. MuHepanbHble  BEIIECTBA  KJIETKH, HX
Ouosornyeckas posib. Poih KaTHOHOB ¥ aHMOHOB B KIICTKE.

buonornyeckue mnonumepbl. benku. AMHUHOKHCIOTHBIM cOCTaB OEIKOB.
CtpykTypbl O€KOBOM MOJEKybl. [lepBudHas cTpykTypa Oenka, MenTHIHAS
CBsI3b. BTOopuuHasi, TpeTW4Has, YETBEPTHYHAS CTPYKTYpbl. [leHarypauus.
CgoiictBa OenkoB. Kiaccudukanus OenkoB. buonorndeckue (QyHKIUN
OENKOB.

YTeBOBI. Monocaxapuisl, qYcaxapuibl, OJINTOCAXapUbI u
moymcaxapuapl. OOmuid 1aH CTpoeHUs U (U3HKO-XMMHYECKHUE CBOMCTBA
yTIIeBOZ0B. bruonornueckue GyHKITMN yTIAECBOAOB.

Jluntuael. I'unpodunsHo-ruapodoOHbIe cBoiicTBa. Kitaccudukaiys JIUmumaoB.
Tpurnuuepunbl, Qoconunuabl, BOCKH, CTEpOUIbl. buomornueckue
bynkuuu aunuaoB. OO1IMe CBOMCTBAa OMOJIOTMYECKUX MEMOpaH — TEKY4eCTh,
CIIOCOOHOCTH K CaMO3aMbIKaHUIO, TIOJTYTPOHUIIAEMOCTb.

Hyxnennoseie kucnorel. [IHK m PHK. CrtpoeHne HyKIE€MHOBBIX KHCIOT.
Hykneorunpl. [lpunuun  komruiemeHntapHoctd. [lpasuno  Yapradda.
Crpyxrypa IHK — nBoliHas cniupanb. MecTOHaX0XKIEHUE U OMOJIOTHYECKHUE
dbynknuu JIHK. Buast PHK. ®ynknun PHK B kietke.

Crpoenue moisekynsl AT®. Makpospruueckue cBa3u B Mosekyine ATO.
buonornueckne ¢ynkuun AT®. BoccTaHOBIEHHBIE TEPEHOCUMKH, UX
¢yukuuu B kierke. Cekenuponanue JJHK.

CtpyktypHast OuMoiorus: OMOXUMUYECKUE U OMo(U3NYECKUe HCCIeI0BaHUs
COCTaBa U MPOCTPAHCTBEHHOU CTPYKTYpPbl OMOMOJIEKYJI

2.3

Tumnbl KJIETOK: »JyKapuOTHYEeCKas U mpokapuoTudeckas. CTpyKTypHO-
byHKIIMOHATBHBIE 00pa30BaHUS KIETKU.

CtpoeHue mpokapuoTHUYEeCKOM KieTku. KiletouHas cTeHka OakTtepuil u
apxeil. OCOOEHHOCTM  CTPOEHHSI TreTepoTpoPHOM U aBTOTPOPHOM
MPOKAPUOTUIECKUX KIETOK. MeCTO U posib MPOKApHUOT B OMOIIEHO3aX.
CrtpoeHue u (GyHKIIMOHUPOBAHUE AYKapUOTUYECKOU KJICTKH.
[[na3zmarnueckass memOpana (miasmanemma). CTpykTypa IUTa3MaTUYecKON
MeMOpaHbl. TpaHCOPT BelIECTB Yepe3 IUIa3MaTUYECKyl0 MeMOpaHy:
naccuBHbIN (Muddy3us, obneruendas auddy3us), akTUBHBIN (MEPBUYHBIA U
BTOPUYHBI aKTUBHBIA TpaHcropT). llomympoHuiiaeMocTs MeMOpaHBI.
Pabora HaTpui-KaJIMEBOTO HAcoca. DHIOIUMTO3: IMHUHOLMUTO3, (HAroiuTos.
Ox3o1uto3. Knerounas crenka. CTpykTypa U (PYHKIIMU KIETOYHOW CTEHKH
pacTeHul, rpuooB.

[{uTonna3zma. [{uto3omns. [{utockener. [IBuxenue nuroriazMbl. OpraHou bl
kieTk. OmHOMEeMOpaHHBIE OPTaHOWIBI KJIETKHU: SHAOIIa3MaTHYecKasi CETh
(BIIC), anmapat "onbaKu, TM30COMBI, KX CTPOCHUE U (DYHKIIUH.
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B3auMocBsI3b  OAHOMEMOpaHHBIX ~ OpraHoujoB  KieTku.  CrpoeHue
rpaHyJsIpHOro  peTukyiayma. CuHTe3 pacTBOpuUMBIX OenkoB. CuHTE3
KJIETOYHBIX MeMOpaH. [manmkuii (arpaHyssipHbIN) 3HAOIUIA3MAaTUUYECKUN
petukynym. CekperopHas QyHkuus anmapata [onpmku. Tpancmopt
BEILIECTB B KJIETKE. Bakyonu pacTUTENbHBIX KIETOK. KIIETOYHBI COK.
Typrop.

[101yaBTOHOMHBIE OPraHOUIbI KIETKH: MUTOXOHIPUU, TIJIACTUBI.

Ctpoenue U PyHKIIMM MUTOXOHAPUHN U muiacTull. [lepBuuHble, BTOpUYHBIE U
CIIOKHBIE TUIACTUABI  (OTOCHHTE3UPYIOUINX JSYKapHUOT. XJIOPOILIACTHI,
XPOMOILIACTBHI, JIEMKOIJIACTHI BEICIIUX PACTCHUM.

HememOpanubie opranouapl kinetku CTtpoeHue u (yHKIIUU HEMEMOpPaHHBIX
OpraHousioB KjeTku. Pubocombl. MukpodunaMeHTbl. MpbIllI€UHbIE KIIETKH.
Muxkpotpy6ouku. Kierounslii nentp. CTpoeHHE U ABMKEHUE KIYTUKOB U
pecHuuek. MukpoTpyO0ouKu nuToIiasmel. LleHTpHoIIb.

Snpo. O6onouka s1pa, XpoMaTHH, KapuoIia3Ma, SAPBIIIKH, UX CTPOCHHUE U
¢ynkuuu. AnepHbiii 0eakoBbIil MaTpukc. [IpocTpaHCTBEHHOE PACTIOI0KEHHE
XpPOMOCOM B MHTEp(}a3HOM siipe. benku XxpoMaThHa — THCTOHBI.

Kiterounsle BKIrOYeHUs. CpaBHHUTENbHAS XapaKTEPUCTUKA KJIETOK 3YKAPUOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHOI)

2.4

ACCUMWISALINS U TUCCUMUIISILINS — IBE€ CTOPOHBI MeTaboau3Ma. Tunel oOmMeHa
BEIIECTB: AaBTOTPOQHBIM UM TeTepoTpodHBIA. VYdYacTHe KHUCIOpoJa B
0OMEHHBIX Ipoleccax. JHEepreTuyeckoe ooecrneyeHne KIEeTKH: MpeBpalieHmne
AT® B o0OMeHHBIX mporeccax. DepMEHTATUBHBIM XapaKTep peakiuil
KJIE€TOYHOro MeTaboiu3ma. depMeHThl, X CTPOEHHE, CBOMCTBA U MEXaHU3M
neiictBuda. Kodepmentsl. Otnnuus (QEpMEHTOB OT HEOPTraHUYECKUX
KaTaau3aTopoB. beiku-akTUBAaTOpPhl M OENKH- HMHTUOMTOPHI. 3aBUCUMOCTH
CKOpOCTU (DEPMEHTATUBHBIX PEAKIINI OT Pa3IUYHBIX (PaKTOPOB.

[lepBUYHBIM CHHTE3 OpPraHMYECKUX BeEIIECTB B KieTke. dDotocuHTe3. Poib
XJIOpPOIUIacCTOB B Tmponecce (oTtocuHTe3a. CBeToBass U TeMHOBas (asbl.
[IponykTUBHOCTH (poTOCHMHTE3a. BinsiHME pa3nuuHbIX PaKTOpPOB HA CKOPOCTh
¢doTocuHTe3a. 3HaueHue POTOCUHTE3A.

X EMOCHHTES. Pasnoob6pasue OpPraHU3MOB-XEMOCUHTETUKOB:
HUTPUDUITUPYIOIITHE OakTepuu, Kesie300aKTepun, cepobakTepuu,
BOJIOPOJHbIE OaKTepUn. 3HaYCHHE XEMOCHUHTE3A.

AHa’poOHble opranu3Mbl. Buabl Opokenus. IIpoaykTbl OpokeHUS M UX
MCIIOJIb30BAaHUE YEJIOBEKOM. AHa’pOOHbIE MHUKPOOPIaHU3MbI KaK OOBEKTHI
OMOTEXHOJIOTHH U BO3OYAUTEH OOJIC3HEH.

A3pOOHBIE OPraHU3MBbI. DTalbl SHEPTETUYECKOT0 0OMEHA.
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[loaroToBuTEeNbHBIA dTam. [JMKOMM3 — OECKUCIOPOIHOE paCIICIIICHUE
[JTFOKO3BI.

burosiornueckoe OKUCIEHNE, WIH KIETOYHOE JIbIXxaHue. Pojib MUTOXOHApUI B
rmpolreccax  OMOJIOrMYECKOro  OkucieHus.  [luknaudeckue — peakiuw.
OxucnurensHoe QochopunupoBanue. IIpenmyiectsa a’spoOHOTO MyTH
oOMEHa BeIIeCTB Iepes aHa’pOOHBIM. D(PPEKTUBHOCTH SHEPTETUUECKOIO
oOMeHa

2.5

Peakuuy MaTpuyHOro cuHresa. [[pyHIMN KOMIUIEMEHTAPHOCTH B PEAKLUSAX
MaTPUYHOTO  CHHTe3a. Peanu3anust  HacleACTBEHHOM — MHGOpPMALIMH.
['eHeTHUECKMH KOJ, €r0 CBOMCTBA. TpAHCKpHUIIIMS — MaTPUYHBIA CHHTE3
PHK. [IprHIMIIEI TPAHCKPHUIILUHU: KOMIIJIEMEHTAPHOCTb,
AQHTUIIAPAILIIENBHOCTD, ACUMMETPUYHOCTh. TPAHCIALUA U €€ dTallbl. Y 4YacThe
tpancnoptHbix PHK B OumocunTe3ze Oenka. YcioBus OuocuHTe3a Oenka.
KoaupoBanue aMuHOKUCIOT. Posib pubocoM B OMocHuHTE3€ OelKa.
Opranuszanusi reHoma y IPOKapHOT M 3YKApUOT. Perymsanus akTMBHOCTH
reHoB y npokapuot. ['unoreza onepona (®@. XKakob, K. Mano). Perymsus
0OMEHHBIX MPOIIECCOB B KieTKe. KieTounblii romeocTas.

Bupycbl — HeKJIeTOUHbIE (POPMBI )KU3HHU U 00JIMraTHbele napa3utsl. CTpoeHue
[IPOCTHIX U CJIOKHBIX BUPYCOB, PETPOBUPYCOB, OaKTeprOParos.

BupycHbie 3a00yeBaHusl yeiaoBeKa, KUBOTHbIX, pactenuit. CIIN], COVID-
19, coumanbHble U MEAUIIMHCKHAE TPOOITIEMBI

2.6

Krerounslii 1UKI, ero mepuonasl U perymsauus. WHtepdaza u mutos.
Oco0eHHOCTH TTPOLIECCOB, MpoTeKaromux B uHTepdasze. [loaroroBka kieTku
Kk neneHuto. IIpecuHTeTHYECKUi (MMOCTMUTOTHYECKUM), CHHTETHUUECKHN H
[MOCTCUHTETUYECKUM (MPEMUTOTUUECKUI) TIEpUO/Ibl UHTEP(Da3bI.

Marpuunbii  cunre3 JIHK-permmukaums. Ilpuaouner permkanuun  IHK:
KOMIUJIEMEHTAPHOCTD, IMOJYKOHCEPBATUBHBIM CUHTE3, AHTUIIAPAILICIBHOCTD.
Mexanu3m  permmukaunu  JIHK.  Xpomocombl.  CTpoeHHe XpoMOCOM.
Tenomepsr u TenomMepaza. XpPOMOCOMHBIM Ha0Op KIETKH — KapUOTHIIL.
JlunmonaHBIM M TarIOWAHBIM  HAOOpPBl  XpomMocoM. [ 'OMOJIOTHYHBIE
XPOMOCOMBI. [10J10BBIE XPOMOCOMBI.

Jlenenue kneTkn — MHUTO3. CTaguu MHUTO3a M MPOUCXOJAIINE B HHUX
npoueccel. Tumbl muTo3a. KapuokumHe3 M uurokuHe3. buosormueckoe
3HAUYCHWE  MHTO3a.  Perymdmus  MUTOTHYECKOrO  LUKJIA  KIIETKH.
[[porpammupyemasi KjieTouHasi THOEJb — alomNTO3.

DyHKIIMOHAIbHAS T€HOMUKA

Opranusm Kak OMOJIOruYecKas cucreMa

3.1

O,Z[HOKJIeTOIIHBIC, KOJIOHHAJIbHBIC, MHOTI'OKJICTOYHBIC OpraHU3MBbI

1 MHOI'OTKaAHCBLIC OPIraHHU3MBl.
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Dopmbl pa3MHOXKEHHSI OPraHU3MOB: Oecrojioe (BKJIIOYas BEreTaTHBHOE) U
nosioBoe. Buabsl 0ecrosioro pa3MHOXKEHUS: TOYKOBaHUE, CHOPYJISALINS,
(dparmeHTaIysl, KIOHUPOBAHUE.

[TonoBoe pa3zmHokenue. [lonoBbie kneTku, win rametsl. Meito3. Craaun
Mmeiio3a. IloBenenne xpomocom B Meito3ze. Kpoccunrosep. buonmormyeckuii
CMBICII MEKO03a M TOJOBOro Ipouecca. Mero3 U ero Mecro B >KU3HEHHOM
[UKJIE OPraHU3MOB.

[Ipen3zapoapiieBoe pa3BuTue. I'ameTorenes y ;kuBoTHbIX. [10J10BBIE JKEE3bI.
OOpa3zoBanue W pa3BUTHE TMOJOBBIX KJeTOK. CriepmMaToreHe3 M OOTEeHE3.
CtpoeHue MoyoBbIX KiIEeTOK. OIUIOAOTBOPEHUE U AMOPUOHAIBHOE PA3BUTHE
KUBOTHBIX.  CHOCOOBI  OTUIOZIOTBOPEHUS:  HApyXKHOE, BHYTpPEHHEE.
[TapTeHorenes.

VHauBuayanbHOE pa3BUTHE OpraHu3MoB (oHTOreHe3). Ctaauu sMOpuoreHes3a
PKUBOTHBIX (Ha mpuMmepe JArymkH). JpoGnenwe. Tunbl apoOieHus.
OcoOenHocT  IpOOJIEHMUST  MJIEKONMTAIOLIUX.  3apOJBIIIEBBIE  JIUCTKU
(racTpyssanus). 3akiajka OpraHoB M TKAHEW W3 3apOJABIIIEBBIX JIMCTKOB.
B3anMHOe BiusiHME YacTell pa3BUBAIOLIETOCA 3apoislia (3MOpHUOHAIbHAS
UHAYKIUA). 3akjajgka I0JaHa CTPOEHUs JKMBOTHOIO Kak pe3yJsbTar
MEpapXUUYECKUX B3aUMOJACHCTBUN TeHOB. BinsgHue Ha >SMOpHOHAIBHOE
pa3BUTHE pa3IMYHBIX (DAKTOPOB OKpyXkaromie cpenbl. Poct u pasButue
"KUBOTHBIX. [TocTaoMOpHoHaNbHBIN mepuo. IIpsiMoe U HempsMoe pa3BUTHE.
Pa3Butre ¢ metamop(}o30M y 0€ClO3BOHOYHBIX M MO3BOHOYHBIX KUBOTHBIX.
buosornyeckoe 3HaY€HWE NOPSIMOr0 M HENPSMOIO  Pa3BUTHS, UX
pacnpocTpaHeHue B pupoje. Turbl pocta KUBOTHBIX. DaKTOPHI peryasuuu
pocTa >KMBOTHBIX M yesnoBeka. CTaguu MOCTAIMOPHOHAIBHOIO PA3BUTHUS Y
PKUBOTHBIX U 4esloBeKa. [leprnoabl OHTOreHe3a 4esnoBeKa.

Pa3smMHOXXeHHe M pa3BuTue pacTeHuil. ['ameroput u cnopodur. Meiio3 B
PKU3HEHHOM IuKIIe pactenuit. OOpa3oBaHue crmop B Mpolecce Meiiosa.
['amerorene3 y pacreHuil. OIUIOOOTBOPEHUE WM PA3BUTHE PACTUTEIBHBIX
OpraHu3MoB. J[BOWHOE  OIUVIOJOTBOPEHME Yy IIBETKOBBIX PACTEHHUU.
OOpa3zoBaHue U pa3BUTHE ceMEHU. MeXxaHHU3Mbl PEryssilUi OHTOTeHe3a Yy
PAacCTEHUN U JKUBOTHBIX

3.2

VcTopusi CTaHOBIIEHUSI M Pa3BUTHS TEHETUKHW Kak Hayku. OCHOBHBIC
FEHETUYECKUE TTOHITUA U CUMBOJIBL. [ OMOJIOTHYHBIE XPOMOCOMBI, aJIJIEIbHbIE
[CHbI, aJIbTEPHATUBHBIE NMPU3HAKU, TOMUHAHTHBIN U PELECCUBHBIN TPU3HAK,
rOMO3Ur0Ta, T'E€TEPO3UTOTa, YHUCTasl JIMHUS, THOPUABI, TEHOTUI, (HEHOTHII.
OCHOBHBIE METOABl TEHETHKU: THOPUAOJOTUYECKHUMA, ITUTOJOTHUYCCKUH,
MOJIEKYJIAPHOTEHETUYECKU I

152



3.3

MounoruOpunnoe ckpemuBanue. [lepBeiii 3akoH MeHnenss — 3aKkoH
eanHooOpa3usi THOPUIIOB MEpPBOTrO MoKojieHus. [IpaBuiio NOMUHUpPOBaHUS.
Bropoii 3akoH MeHzeins — 3aK0H paclleIIeHus Ipu3HakoB. [{uronornyeckue
OCHOBBI MOHOTMOPHJTHOTO CKpeluBaHud. [ umores3a 4nucToThl ramer.

AHaIU3UpYyolIee CKpEIIMBaHUE. [TpoMexxyTOUHBIM XapakTep
HacienoBaHus. PacuieruieHue nmpu3HAKOB IMPU HEMOJHOM JOMWUHHUPOBAHUH.
JluruObpuaHoe CKpemmuBaHue. TpeTuid  3akoH MeHaens — 3aKOH

HE3aBUCHMOI0 HACJIECAOBaHMUS MpU3HAKOB. [{uTOmormyeckue OCHOBBI
TUTHOPUIHOTO CKPEIINBAHMS.

CueruieHHoe HacieaoBanue npuszHakoB. Padotel T. Moprana. CrerieHHOe
HACJICJIOBAHUE T€HOB, HAPYIIEHHUE CLHETUIEHUS MEXKIY reHaMH. XPOMOCOMHAs
TEOpHUs HACIIEICTBEHHOCTH.

['eHeTrKa Mojia. XpOMOCOMHBIM MEXaHWU3M ONpPEAEICHUS MoJia. AyTOCOMBI U
[MOJIOBBIE ~ XPOMOCOMBI.  ['OMOramMeTHbli W  TETEPOTaMETHBIM  TOJ.
['eHeTHUECKasi CTPYKTypa IIOJIOBBIX XpoMocoM. HacnemoBaHue Npu3HAKOB,
CLUEIUICHHBIX C MOJIOM. ['€HOTHIT Kak menocTHas cucrema. [lierorponus —
MHO>KECTBEHHOE JICUCTBHUE reHa. MHOXeCTBEHHBII aJJICIIN3M.
B3auMojielicTBUE HeEalIeIbHBIX TeHOB. KOMIIJIEMEHTapHOCTh. MMCTAa3.
[lomumepus

3.4

B3aumoneiicTBue reHoTHHa W cpeinl mnpu  GopmupoBaHuU (EHOTHUIIA.
M3MeHunBOCTh MpU3HAKOB. KadeCcTBEHHBIE M KOJIMYECTBEHHBIC ITPU3HAKH.
Bu1bl ”3AMEHUYMBOCTHU: HEHACJIEACTBCHHAS U HACJIEACTBCHHAS.
MoaudukanlMoHHasT W3MEHYMBOCTh. Ponb  cpenbl B (OpMUpPOBAHUU
MOMU(PUKAIMOHHON  WM3MEHYMBOCTH.  Hopma  peakuumu — Tpu3HaKa.
BapuaunonHnelii psg v BapuaunoHHas kpuas (B. Moranncen). CoiicTBa
MOIU(DUKAITMOHHON U3MEHYHNBOCTH.

['eHoTUNIMYECKass U3MEHYHUBOCTh. CBOMCTBA T€HOTUIMMMYECKON N3MEHUYMBOCTH.
Bupl reHOTUITMYECKO N3MEHYMBOCTH: KOMOMHATHUBHAS, MyTal[MOHHAs.
KomOuHaTHBHAs W3MEHYMBOCTH. MeH03 W IIOJOBOM TMpOIECC — OCHOBA
KOMOHMHATUBHOM HW3MEHYHMBOCTH. POjb KOMOMHATMBHOW H3MEHUYMBOCTH B
CO3/IaHUM TeHETHUYECKOTO pa3HOOOpa3usl B Ipejieiax OJHOTO BHUIA.
MyTanuoHHasT W3MEHYMBOCTb. BUIbI MyTalui: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W WHAYLUMPOBAHHBIE MyTalMWu. SnepHble U
nuToriazMaTuyeckue Mytanuu. CoMaTHyecKue U TOJIOBbIE MYTallUH.
[IpyuriHBl BO3HUKHOBEHMS MyTaluid. MyTareHol W UX BIUSHUE Ha
OpraHu3Mbl.  3aKOHOMEPHOCTHM  MYTAI[MOHHOTO  Mpoliecca. 3aKkoH
TOMOJIOTUYECKHUX PSAA0B B HacyeacTBeHHON n3MmeHuuBoctH (H.M. BaBuios).
BHesiiepHas M3MEHYMBOCTh U HACJIEACTBEHHOCTD
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3.5

Kapuotun denoBeka. MexayHapoaHas MporpamMMa HMCCIEIOBaHUA T€HOMA
yeJIoBeKa. MeToJbl H3Yy4YEHUs] TEHETHMKM 4YEeJIOBEKAa: TIEeHEaJOTMYeCKU,
OJIM3HEIOBBIH, LIUTOTCHETUYECKUIA, MOMYJISALIMOHHO-CTATUCTUYECKHM,
MOJIEKYJISIpHO-TeHETUUEeCKUM.  COBpEMEHHOE  ONpeAei€HWEe  TIEeHOTHIA!
[MOJJHOTEHOMHOE CEKBEHHPOBAaHWE, TECHOTHUIMPOBAHME, B TOM YHUCIE C
rmomonieto [111P-anami3a. HacnencTBennsle 3a001¢Banms dyeloBeKa. I eHHbIC
U XpOMOCOMHBIE OO0Jie3HM 4YejoBeka. boyieaHn ¢  HacieACTBEHHOU
[IPEIPACIIOIOKEHHOCTHIO. 3HaucHUE MEIULIMHCKOM TCHCTHUKH B
NpEeAOTBPAIICHUH U JICUCHHM TEeHETUYeCKUX 3a00JIeBaHMil dYeloBeKa.
CTBOJIOBBIE KJIETKH

3.6

JlomecTuKanusg W CeNeKIUsA. 3apOXKIACHUE CEIEKIMU M JIOMECTUKALMH.
Yyenue H.M. BaBwioBa o 1eHTpax MNPOUCXOXKACHUS W MHOTOOOpasus
KyJIbTYPHBIX pacTeHHil. Poyib celleKunu B CO3JaHUM COPTOB PACTEHHU WU
nopoJ )KUBOTHBIX. COpT, MOpoAa, ITAaMM. 3aKOH FOMOJIOTUYECKHUX PSIIOB B
HaclIeICTBEHHOM wu3MmeHunBoct H.M. BasuioBa, ero 3HadueHue A
CEJIEKIMOHHOM padOTHI.

MeToabl ceneKIMOHHON paboThl. McKkyccTBEeHHBIN OTOOp: MacCOBBIM U
WHIUBUAYAJIbHBIA. JTanbl KOMOWHAIIMOHHOW  cenekuuu. Vcmbitanue
[MPOU3BOAUTENEH MO MOTOMCTBY. OTOOp MO N€HOTHIY C MOMOIIBIO OLEHKH
(dbeHoTHna MOTOMCTBA U OTOOP IO TEHOTHUITY ¢ moMolbio ananu3a JJHK.
VICKyCCTBEHHBIA ~ MyTareHe3 Kak  METOJ  CEJIEKUMOHHOM  padoThI.
PanguanoHHBIN M XUMHYECKHM MYTAareHe3 KakK MCTOYHHK MYyTalui Y
KYJIbTYPHBIX dbopm OpPraHu3MOB. Hcnons3oBanue T€HOMHOTO
penakTupoBaHuss M MeToAoB pekomOuHaHTHBIX JIHK mnga monydenus
MCXOJHOIO0 MaTepUaIIa ISl CENEKIUU.

[Tomydyenue TIOJTUTLIIOUIOB. BnayrpuBnnoBas ruopuIU3aIus.
bIIM3KOpOJACTBEHHOE CKpellMBaHWe, Wik WHOpuauHr. HepoacTBeHHOE
CKpelIuBaHue, Wik ayTopuauHr. ['erepo3uc u ero npuyuHsl. Mcnonas3oBanue
retepo3uca B cenekuuu. OrtnaneHHas ruOpuauzanusa. [Ipeononenue
Oecruionnsi MEXBHUAOBBIX THOPUIIOB. JIOCTMXKEHHS CENEKIMH PACTECHUN U
YKUBOTHBIX

3.7

OOBEKTHI, HCTHOJb3yeMble B OMOTEXHOJOTUU, — KICTOYHBIC U TKAHEBHIE
KyJbTYpbl, =~ MHUKPOOPTaHHU3MBI, UX XapaKTEpUCTUKA. TpaauimoHHas
OMOTEXHOJIOTHS: XJIeOOINeUeHue, MOJyUYEeHUE KHCIOMOJIOYHBIX MPOIYKTOB,
BuHOJEHEe. Mukpoouonorndeckuii cuaTe3. OOBEKThl MUKPOOUOTOTHIECKUX
TexHonoruid.  [lpomsBoacTBo  Oejika, AaMHUHOKHCIOT U  BUTaMUHOB.
VIcKycCTBEHHOE  OIUIOAOTBOpEHME.  PEKOHCTpyKIMS ~ AMUEKIETOK U
KJIOHUPOBAHHE )KUBOTHBIX. METO/l TpaHCIJIaHTALUHU SIAEP KIETOK.
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XpOMOCOMHAasi W TEHHas WHXEHEpUsA. VICKyCCTBEHHBIM CHHTE3 Te€Ha H
KOHCTpyupoBaHue pexomMOnHaHTHBIX JIHK. JlocTwykeHuss M mepcreKTUBbI
XpPOMOCOMHOW M T'€HHOW WH)XEHEpUH. MenuuuHCcKue OMOTEXHOJIOTHH.
lcrosb30BaHNE CTBOJIOBBIX KIIETOK

Cucrema 1 MHOr00Opa3ue OpraHu4eckoro Mupa

4.1

buonornyeckoe paszHooOpaszue opraHu3moB. CoBpeMeHHass cHUCTeMa
opranuueckoro mupa. [Ipuniunel kinaccupukanuu opranu3MoB. OCHOBHbBIE
CHCTEMATHUYECKUE TPYIIbI OPTaHU3MOB.

OCOOCHHOCTH ~ CTPOEHUST W JKU3HEACHATENBHOCTH  OJIHOKJIETOUHBIX
opraHu3MoB. bakTtepuu, apxeu, OJHOKIECTOYHbIE TPHUOBI, OAHOKJIETOUHbBIC
BOJOPOCTH, Jpyrue MNpoTUcThl. KolloHMallbHBIE OpraHu3Msbl. J[BukeHUE
OJIHOKJICTOUHBIX ~OpPraHW3MOB: aMeOOuJIHOE, KI'YTUKOBOE, PECHUYHOE.
3amura y OJHOKJIETOYHBIX OPraHu3MOB. Pa3apaxuMoCTh y OAHOKIETOUYHBIX
OpPraHu3MoOB. TakCHUCHI

4.2

MHOTOKJIETOUHbIE pacTeHHs. B3anMOCBS3p 4YacTel MHOTOKJIETOYHOIO
opranu3ma. TKaHM, OpraHbl W CHUCTEMbl OPraHOB MHOT'OKJIETOYHOIO
opranuzma. OpraHu3M Kak eauMHoe uenoe. TkaHu pacreHud. Tunsl
pacTUTENbHBIX TKaHE: oOpa3oBaTelibHAs, TOKPOBHAs, MPOBOIALIAL,
OCHOBHasi, MexaHudeckad. (OcOOEHHOCTM  CTpoeHus, (QYHKUUH W
PAcCIOJIOKEHUS TKAaHEH B OpraHax pacTeHUN

4.3

BereraTuBHbIE M T€HEpPaTUBHBIE OpraHbl pacteHud. DyHKIUMU OpPraHOB U
cucteM opranHoB. Kapkac pacrenuil. JIBU>KeHHE MHOTOKJIETOYHBIX PACTECHUM:
Tponu3Mbl U HacTuu. [lormonienre Boabl, YIJIIEKUCIIOrO Ta3a U MUHEPAIbHBIX
BeIIeCTB pacTeHusMH. Jlpixanue pactenuil. Juddys3us razoB uyepes
[MOBEPXHOCTh KJIETKU. TpPAaHCIIOPTHBIE CHUCTEMBI pacTeHUU. Bwinenenue y
pacTeHMil. 3ammTa y MHOTOKIETOYHbIX pacteHnid. Kyrwkyma. Cpencrtsa
MMaCCUBHOM U XUMHUUYECKOU 3alIUThl. DUTOHIUBI.

Pa31pa)xuMOCTh U peryJisaus y OpraHu3MoB. Pa3ipa)xumMocCTh U peryJsinus y
MHOTOKJIETOYHBIX pacTeHHn. POCTOBBIE BEIIECTBA U X 3HAYECHUE

4.5

MHOIrOKJIeTOUHbIE JKMBOTHBIC. B3amMoCBsA3b YacTeli MHOI'OKJICTOYHOI'O
opranu3ma. TKaHM, OpraHbl M CHUCTEMbl OPTraHOB MHOTOKJIETOYHOTO
opranuszma. Opranu3Mm kKak eauHoe 1enoe. ['omeocras. TkaHu )KUBOTHBIX U
yejJoBeKa. THMNbl >KMBOTHBIX TKaHEH: SOHUTEIHAIbHASI, COCAMHUTEIbHA,
MbIIIeyHasi, HepBHasi. OCOOEHHOCTU CTpOeHUsI, (YHKIIUH U PaCIOOKEHUS
TKaHEH B OpraHax KMBOTHBIX U YEJIOBEKa

4.6

Opranbl U CHCTEMBI OpPraHOB HUBOTHBIX. (DYHKIMM OpPraHOB M CHUCTEM
opraoB. Omopa Tenma opraHu3mMoB. CKeneTbl OJHOKIETOYHBIX U
MHOTOKJIETOYHBIX KMBOTHBIX. HapyXHbI1 1 BHyTpeHHUMU ckeneT. CTpoeHue
Y TUTIBI COEUHEHNS KOCTEN.
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JIBM)KEHME MHOTOKJIETOYHBIX >KMBOTHBIX. [IuTanme >xuBOoTHBIX. [IuTanwne
[O3BOHOYHBIX JKMBOTHBIX. /JIpixaHume »kuMBOTHBIX. KokHOE nbIXaHME.
JKabepHoe u 1eroyHoe AbIXaHue.

JIpIXaHVE TIO3BOHOYHBIX KUBOTHBIX. DBOJIOLMOHHOE YCIOKHEHHE CTPOCHUS
JIETKMX IIO3BOHOYHBIX JKHBOTHBIX. JlpIXaTeiapHas CHCTEMa YeEJIOBEKa.
MexaHn3M BEHTWIALMHU JIETKUMX y NTUL U MIIECKONMUTAKIMMX. [paHcropT
BELIECTB Y OpraHUM3MOB. TpaHCIOPT BELIECTB Yy XKMBOTHBIX. KpoBeHOCHas
cucremMa u ee opranbl. KpoBEeHOCHas CHCTEMa NO3BOHOYHBIX >KMBOTHBIX.
Kpyru  KpoBoOOpaieHusi.  ODBOJIOLUOHHBIE  YCJIOKHEHUS  CTPOCHUS
KPOBEHOCHOW  CHCTEMBI ITO3BOHOYHBIX JKMBOTHBIX. BplneneHue vy
opranu3MoB. Breienenue y ;kuBoTHbIX. COKpaTUTeNbHbIE BaKyolau. OpraHsl
BblicsIeHHA. CBA3b IIOJIOCTM Tejda C KPOBEHOCHOW W BBIIEIUTEIBHOU
cucremMamu. BplgeneHue 'y NO3BOHOYHBIX — JKMBOTHBIX.  3alllUTa Y
MHOTOKJIETOYHBIX >KMBOTHBIX. [IOKpOBBI M MX POU3BOJHBIE. PazipaxumMocThb
U PETYJALNS Y OPraHUu3MOB. Pa3pakuMoCTh Y OJHOKIETOYHBIX OPTaHU3MOB.
Takcucel. Pa3mpaxuMoCTh W pEryisiivsl y MHOTOKIETOYHBIX PACTECHHM.
PocTOBbIE BEILIECTBA U UX 3HAYCHMUE.

HepBHas cucrema u pediaekTopHas peryjsauus Yy MHOTOKIETOYHBIX
PKUBOTHBIX. HepBHas cucrteMa u ee oTaenbl. DBONIOUUOHHOE YCIOKHEHUE
CTPOECHUS HEPBHOU CUCTEMBI Y KUBOTHBIX.

Pa3paboTka anropuTMoB U Iporpamm s 3PGeKTUBHON (DYHKIIMOHAIBHON
QHHOTAallMd  TE€HOMOB, TPAHCKPUIITOMOB, IPOTEOMOB, METa0OJIOMOB
MHUKPOOPIaHU3MOB, PACTEHUM, ’KUBOTHBIX M YEJIOBEKA

OpFaHI/I3M YCJIOBCKA U €Iro 310POBLE

5.1

Opranbl u cHucCTeMBl OpraHoB uenoBeka. OTAensl TOJIOBHOIO MO3ra
MO3BOHOYHBIX JKUBOTHBIX. Pediiekc u peduekropnas ayra. besycnoBHble U
yCIOBHbIE peduiekchl. ['ymopanbHas peryisuus U 3HAOKPUHHAs CUCTEMA
PKUBOTHBIX M 4eJloBeKa. JKene3bl 3HIOKPUHHOM CUCTEMBI U HUX TOPMOHBI.
JlelicTBUE TOPMOHOB. B3aMMOCBSI3b HEPBHOM M DHIAOKPUHHOM CHCTEM.
['unotanamo-runodusapuas cucrema. Pednexkc u peduexkropHas myra.
be3yci0BHbIE U YCIOBHBIE pe(IeKChl

5.2

3amuTa opranu3Ma ot 0osesHei. imMmyHHas cucrema denoBeka. Kinetounsrit
151 TyMOpPaJIbHbIN MMMYHUTET. Bpoxnenusin, pUOOPETCHHBIN
crienupuyecKuit HMMYHHTET. Teopus KJIOHAIBHO-CEJIEKTUBHOTO
nvmmynuteta (II. Dpnaux, ®.M. bepuer, C. Tonerasa). BocnanutenbHbie
OTBETHl OPraHu3MoOB. PoJb BpPOXIEHHOIO HWMMYHHTETA B Pa3BUTUU
CHUCTEMHBIX 3a00JIeBaHUI

5.3

KpoBeHocHas cucrema u ee opranbl. Cepaue, KpOBEHOCHBIE COCYbI U KPOBb.

Kpyru kpoBooOparmenusi. Pabora cepata u ee peryisus
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5.4

Jlpixanue wuyenoBeka. Jluddys3us ra3zoB uyepe3 MOBEPXHOCTb KIETKHU.
JlpixaTenpHasi cuUcTeMa 4YelloBeka. JlprxarenbHas MOBEpXHOCTh. Perynsius
neixaHus. JlpixaTenpbHbIe 00bEMBI

5.5

[lumeBapuTenbHas cucteMa 4enoBeka. OTaesNbl NUIEeBAPUTETBHOTO TPAKTa.
[luieBapuTeabHbIE  JKeJie3bl. BHYTpPUMNOIOCTHOE UM BHYTPHUKIECTOYHOE
MUIeBapCHUE

5.6

[TokpoBel 1 ux mpousBoaHble. Opranbl BbiaeneHud. [louku. Ctpoenue u
dbyHkuuonupoBanue Heppona. DunbTpainusi, cekpeuus H  oOpaTHOE
BCACBIBAHME KaK MEXaHU3Mbl pabOThl OpraHoB BblAeineHHs. OOpa3zoBaHue
MOYHU Y YeJIOBEKa

5.7

JIB1>KEeHME YesloBeKa: MbllieuHas cucteMa. CKeJIeTHBIE MBIIIIBI U UX padoTa.
CTpoeHue U TUIIBI COEAUHEHUST KOCTEN

Teopus saBomtonnn. Pazsurtue xu3Hu Ha 3emiie

6.1

OpomonnoHHas teopuss Y. Jlapuna. [Ipennochliky BO3HUKHOBEHHUS
napBuHu3Ma. JKnu3Hp 1 HayuHas aesrenbHocTh Y. /lapBuHa.

JIBrxympe cwibl  sBomouMM  BuaoB 1o Y.  JlapBuHy (BbICOKas
WHTEHCUBHOCTb Pa3MHOKEHHsI OPTaHU3MOB, HACJIEICTBEHHAs N3MEHYUBOCTb,
O0opb0a 3a CyIleCTBOBaHHE, €CTECTBEHHBIM U HCKYCCTBEHHBII 0TOOD).
Odopmnenue cuntTeTndecko Tteopun HBomonuu (CTD). HeittpanbHas
Teopusi 3Boitonu. CoBpeMEeHHas »HBOJIIOLMOHHAs Ouojorusi. 3HaueHHE
HBOJIIOLIMOHHOW TEOpUr B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHOU KapTHUHBI
Mupa

6.2

[Tonynsinus Kak 3jeMeHTapHas eIUHUIA 3BOMOUNH. COBpEMEHHBIE METOMIbI
OLICHKM F'€HETUYECKOT0 Pa3HOO0Opa3us U CTPYKTYphl Monyasuuid. MiaMeHenue
reHo(OH1a MOIMYJISIUU KaK AJIEMEHTapHOE 3BOJIOLMOHHOE SIBJIEHUE. 3aKOH
reHeTu4eckoro papHosecus J[x. Xapau, B. BaitnOepra.

OneMeHTapHble (akTophl (ABWKYIIUE CHIIBI) HBOJIOUMH. MyTallMOHHBIN
npouecc. KomOunatuBHash u3MeHYUBOCTh. Jlpeid TreHOB — chydyailiHbIe
HEHAIpaBJICHHbIE HM3MEHEHUS YacTOT ajuiesied B momyisnusax. I¢dexT
ocHoBarenss.  Murpauuu.  M3omsiuuss  momynanuii:  reorpaduyeckas
(mpocTpaHCcTBeHHAas ), Ononorudeckas (penpoayKTHBHAS).

EcTecTBeHHBIE 0TOOp — HampaBisiomuid  (akTop 3BoJoUMH. DOpMbl
€CTECTBEHHOTO OTOOpa: MBIKYIIUH, CTAOWIM3UPYIONMINNA, pa3pbIBAIOIINAN
(mm3pyntuBHBIN). [lomoBoit 0TOOP.

[Ipucnoco0IeHHOCTh ~ OPraHU3MOB  Kak  pe3yjbTaT  MHUKPOIBOJIOIUU.
BO3HUKHOBEHHE TMPUCIIOCOOJIEHUNH y OpraHu3MoB. Apomopdo3bl U
VIN0aIalITallu K. [Tpumepsr MIPUCIIOCOOICHU I y OpPraHu3MOB.
OTHOCHUTENBHOCTH MPUCTIOCOOJIEHHOCTH OPTraHU3MOB.
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Bun, ero kputepunm © CTpyKTypa. BumooOpasoBanue Kak pe3yjbTatr
MUKpPO3IBOTIOIMH. M30ms1ust — kimtoueBoi paktop BupooodpazoBanus. [lytu u
crocoObl  BHUI000pa3oBaHUs:  ayutomarpuyeckoe  (reorpadudeckoe),
CUMIIATPUYECKOE (IKOJIOTMYECKOE), «MTHOBEHHOE»  (TOJUIUIONIU3AIINS,
ruopuan3anus). JmuTeasHOCTh S3BOTIOIMOHHBIX MTPOIIECCOB.

Mexanu3mbl (HOPMUPOBAHUS OMOIOTUYECKOTO Pa3HOOOpa3usl.

Ponb  HBOMIOIMOHHOW OWONOTMUM B pa3pabOTKE HAYYHBIX METOOB
COXpaHeHHUs1 OMopa3zHo0Opa3ust. MUKPOIBOIIONUS U KOIBOIIOIUS Mapa3uToOB
U UX X035eB. MexaHnu3mbl (GOPMUPOBAHUS YCTOMYUBOCTH K aHTUOMOTHUKAM U
criocoObl 0OpHOBI ¢ HEl

6.3

MeTtoabpl M3y4YeHUs MakpodBojiouuu. [laneoHToNOrHYeCKHe  METO[IbI
n3ydeHus: sBosionuu. Ilepexomneie (GopmMbl M (PUIOTEHETUYECKUE PSIIbI
OpraHU3MOB.

buoreorpaguyeckue MeToapl U3ydeHHs 3Bojiouuu. CpaBHeHUE GuOpbl U
(dbayHbl MaTepUKOB U OCTPOBOB. buoreorpaduyeckue odnactu 3emiau. Bussi-
SHJEMUKHU U PEJUKTHI.

OMOPHOJIOTHYECKHE U CPABHUTEIBbHO-MOP(OIOTHYECKUE METOAbl U3YUECHUS
HBOJIIOLMU. ['eHeTHUEeCKE MEXaHU3MBbI BOJIFOLMU OHTOI€HE3a U MOSBIICHHUS
DBOJIFOLIMOHHBIX HOBIIECTB. ['OMOJIOrMYHBIE W AHAJIOTMYHBIE OPTaHBI.
PyaumenTapHble oOpraHbl W aTaBU3Mbl. MOJIEKYJISIpHO-TEHETUYECKUE,
OMOXMMHMUYECKHE M MaTeMaTHMYeCKUE METOAbl H3YYEHMs] HBOJIIOLIUU.
['oMon0ru4HbIE T'€HBI. CoBpeMeHHbIe METO/IbI MOCTPOEHUS
(UIOreHETUYECKUX JEPEBbEB. XPOMOCOMHBIE MYTallMd U  3BOJIOLUSA
r€HOMOB.

OO61ue 3aKkOHOMEPHOCTH (TpaBuia) 3BoJoIMU. HeoOpaTuMOoCTh 3BOTIOIIUH.
AJnanthBHasg paauanvs. HepaBHOMEpHOCTh TEMIIOB 3BOIIOLUH

6.4

HaydHble THUMOTE3bl MPOUCXOXKICHUS >KU3HU Ha 3emuie. AOuWoreHes u
nancnepmusi.  JloHayuyHble  TPEACTaBICHHS O  3apPOXKICHUM  SKU3HU
(kpeauonn3M). ['umore3a MOCTOSTHHOTO CaMO3apOXKACHUS JKU3HU U €€
onpoBepkeHue onbitaMu  @D. Penu, JI. Cnamnanuanu, JI. Ilacrepa.
[IpoucxoxieHue >KU3HU U aCTPOOUOJIOTHS.

OcHOBHBIE JTanbl HEOPraHU4EeCKOU JBOJIIOLIUU. [Limanerapuas
(reosiornuyueckas) BOJIONUS. XUMHUYECKasi dBOJIIONMSA. AOHMOTEHHBIA CUHTE3
OpraHUYECKUX BellecTB U3 Heopranmyeckux. Onsir C. Mumnepa u I'. IOpu.
OOpazoBanue mnoauMepoB u3 MoHoMepoB. KoarepBathas rumnore3a A.U.
Onapuna, rumnoTe3a mnepBuuHOro OynboHa J[k. XousjeliHa, reHeTUYecKas
runore3a . Memnepa. Pubosumer (T. Uek) u runotesa «vupa PHK» V.
['unbepra. dopmupoBaHHe MeMOpaH M BO3HHUKHOBCHHE ITPOTOKJICTKH.
Wctopus 3emiu U MeTonbl €€ u3ydyeHus. lckomaemble oOpraHMyYecKue
octatku. ['eoxpoHosnorus u ee MeToabl. OTHOCUTENbHAS U A0COTIOTHAS
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reOXpOHOJIOrus. ['e0XpoHOIOrHYecKas 1Kaia: 30Hbl, 3pbl, IEPUOABI, JIOXU.
HauanpHble 3Tanbl OpraHudeckor 3Boionuu. [losBieHue u 3BoONIOLUSA
NEPBBIX KJIETOK. OBOJIONMUSA MeTabonu3Ma. BoO3HUKHOBEHHE TMEPBBIX
brkocucteM. COBpeMEHHbIE MHUKPOOHBIE OMOMIIEHKM KaK aHaJor TEepBBIX Ha
3emuie cooOuecTB. CtpomMaTonuThl. [IpokaproThl U 3yKapUOTHI.
[IpoucxoxaeHne sykapuoT (CHMOMOTeHe3). DBOIIOLNOHHOE TPOUCXOKICHNE
BUPYCOB. [IpOMCXOXKI€HHE MHOTOKJIETOYHBIX OpraHM3MOB. BO3HUKHOBEHUE
OCHOBHBIX I'PYII MHOTOKJIETOYHBIX OPTraHU3MOB.

OcCHOBHBIE 3Tambl BOJIOLWU BBHICHINX pacTeHUil. OCHOBHBIE apoMOP(O3bI
pacTteHui. Beixon pacreHunit Ha cymy. [losiBieHHE CIIOPOBBIX PACTEHUM U
3aBoeBaHue UMHU cymu. CeMeHHble pacteHus. [IponcxoxaeHrne IBETKOBBIX
pacTeHUN.

OcHOBHBIE 3Tambl HBOJIOLUU KUBOTHOTO Mupa. OCHOBHbBIE apoMOpP(O3bI
KUBOTHBIX. Benackas ¢ayna. KemOpuiickuii B3pbIB — TOSIBICHUE
COBpPEMEHHBIX THUNOB. IlepBble XOpHoBblE KHUBOTHBIE. JKH3HB B BOJE.
OBoiolMs TO3BOHOUHBIX. [Ipoucxoxzaenune ampuOuUil U PENTUIMM.
[IporicxoxeHHEe MIJIEKONUTAIOWMX W OTHL. [IpyHOMOD — KIIFO4EeBOro
apomopdo3a. OcBoeHHE OECIO3BOHOYHBIMU UM IO3BOHOUYHBIMH >KUBOTHBIMU
CYILIH.

PasBuTre XU3HM Ha 3emile 10 3paM U NEpPUOoJaM: apXxeu, IpoTepo3oil,
nmajaeo3oi, Me3030M, KaiHo3oM. OOmas XapakTepUCTHKa KiuMaTa M
reoJIOTHYecKnX  mpoueccoB. llosBieHre W pacuBET  XapaKTEPHBIX
OpraHU3MOB. YTJe00pa30BaHUE: €r0 YCIOBUS U BIMSHHE Ha ra3oBbId COCTaB
aTMOC(hephl.

MaccoBble BBIMUPAHUSI — DKOJIOTMYECKHE KPU3UCHI ITpouuioro. [IpuunHsl u
CIEACTBUSL MacCOBBIX BbIMUpaHUN. COBPEMEHHBI 3KOJIOTUYECKUI KpPHU3HUC,
€ro 0COOEHHOCTH

6.5

Pasnensl ¥ 3amaun aHTponoJiornd. Metonbel aHTpononoruu. CTaHOBJIEHHUE
[PEACTABICHU O TMPOUCXOXKACHUM dYesoBeka. (COBpEeMEHHbIE Hay4yHbIE
TEOPUHU.

CX0/CTBO YenoBeKa C )KMBOTHBIMU. CHCTEMATHUECKOE MOJIOKEHUE YETIOBEKA.
CBuzeTeNnbCcTBa CXOJCTBA YENOBEKA C JKMBOTHBIMHU: CPAaBHHUTEIIHLHO-
MOP(hOIOTHYSCKHE, AMOPHOJIOTHICCKHE, (bH3HU0IOT0OMOXUMHUYCCKHE,
noBegeHueckue. OTIMYUs 4YeloBeKa OT KUBOTHBIX. lIpsMoxoxieHue u
KOMILUIEKC CBSI3aHHBIX C HHUM IIPU3HAKOB. Pa3BUTHE TrOJIOBHOIO MO3ra M
BTOPOM CUTHAJIbHOM CUCTEMBI.

JIBrokymye cuiibl ((pakTopbl) aHTPOTIOreHe3a: OUONIOTHYECKUE, COLIMANIbHBIE.
CooTHoIIeHrEe OMOIOrMYECKUX U COIIMANIbHBIX ()aKTOPOB B aHTPOIIOTEHE3E.
OCHOBHBIE CTaJUM AHTPONOTeHEe3a. ABCTPAJONUTEKHU — ABYHOTHE MPEIKH
nmoAer. YenoBeK yMmenbli, IEpBbIE U3TOTOBICHUS OpYyaui Tpyaa. Uemosek
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NPSIMOXOJISIIINI M TEepBBIN BBIXOJ oAl 3a mpenensl Adpuxu. Yemosek
rei1ep0eprekuil — 001K MPeIoK HeaHAepTaIbCKOro YEJI0BEKa U YEIOBEKa
pa3symMHOro. YenoBek HeaHAEPTAIbCKUNA KaK BUJ JFOJEH XOJIOJHOTO KIMMATa.
UenoBek pa3yMHBIM COBPEMEHHOIO THUINA, JEHUCOBCKUU YEIOBEK, OCBOCHHUE
KOHTHUHEHTOB 3a IpejenamMu AQpuku.

DBOJIIOLIMSI COBPEMEHHOIO 4YesloBeKa. EcTecTBEHHBI OTOOp B MOIMYJIALMUAX
yesnoBeka. MyTalnuoHHbIM mnpouecc W noaumopdusM. IlomynsaunoHHble
BOJIHBI, Jpeii reHoB, murpamus U «3(pQexT ocHoBaTens» B MOMYJSIHIX
COBPEMEHHOTO YEJIOBEKA.

Uenoseueckue pacel. Ilonstue o pace. bonpmme pacel: eBporeougHas
(eBpasuiickasi), aBCTpaJlO-HETpOMHAs (PKBATOpUAJbHAs), MOHTOJIOMHAS
(asmaTcko-aMepHuKaHCKasi). Bpems u myTu paccesieHus 4esloBeKa I0 IIaHEeTe.
EauHCTBO 4enmoBeyecknx pac. HaydHas HeECOCTOSTENBHOCTh —pacu3Mma.
[Ipucnoco0IeHHOCTh YEIOBEKAa K PA3HBIM YCIOBUSAM OKpYKarOUIEH Cpepbl.
Bnusinue reorpaduyeckoil cpeapl U Jpeiida reHoB Ha MoOp(donorui u
(PM3HOJIOTHIO YETOBEKa

7 DKOCUCTEMBI U MIPUCYIIUE UM 3aKOHOMEPHOCTH
7.1 |Pasnensl u 3amaun sxonoruu. CBS3b SKOJIOTHH C APYTHMH HAYKaMH.
Metonabl skonoruu. [loneBbie HaOMIOAEHUS. DKCIEPUMEHTHI B DKOJIOTHH:
MpUpOJIHbIE U JlabopaTtopHble. MojenupoBaHue B 3KOJIOTUU. MOHUTOPUHT
OKpY’KaroIIel Cpe/ibl: JIOKAIbHBIN, pETUOHATBHBIN U TJ1I00aTbHbIN
7.2

JKoJiornueckue (HakTopbl U 3aKOHOMEPHOCTH X aercTBus. Kiaccudukanus
DKOJIOTHYECKUX (PaKTOpOB: aOMOTHUYECKHE, OMOTHYECKHE, aHTPOIOTCHHBIE.
OOmue 3aKOHOMEPHOCTH ACHCTBUS H3KoJorMueckux ¢akrtopo. IlpaBuio
munnmyma (K. Inpenrens, FO. JInbux). TonepanTHOCTh. DBPUOHOHTHBIE U
CTEHOOMOHTHBIE OPTaHU3MBI.

AbGuotnueckue ¢akropsl. CBeT Kak skojormyeckuid (akrtop. JlelicTBue
Pa3HBIX YYacTKOB COJIHEYHOT'O CIIEKTpa Ha OPraHU3Mbl. ODKOJOIMYECKUE
IPyNIbl PACTEHUHA U KMUBOTHBIX MO OTHOILIEHHIO K cBeTy. CUTHaNbHas Pojb
ceera. @Doronepuoguszm. Temmneparypa Kak SKOJIOTHYECKUU (akTop.
JlelictBue  TeMmmepaTypbl ~Ha  opraHu3Mbl.  [loWikwiorepmHble  H
rOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OpPraHU3MBI.
BrnaxxHocTh kak 3kosiormueckuit Qakrop. Ilpucmocobiienuss pacTeHuil K
noJjiep>KaHuio BoiHOTO Oatanca. Kiaccudukaius pacTeHU 110 OTHOIICHUIO
K BoJie. [Ipucnocobienus )KUBOTHBIX K U3MEHEHUIO BOJJHOTO PEKUMA.

Cpenbl oOMTaHUS OPraHU3MOB: BOJIHAS, HA3€MHO-BO3/AYIIHAs, MOYBEHHAs,
rIyOMHHas TMOJNOYBEHHAsl, BHYTpUOpraHu3MeHHass. DU3MKO-XUMHUYECKUE
0COOEHHOCTH cpeJl 0ouTaHusi opraHu3MoB. [IpucrnocobneHus opraHu3MoB K
PKU3HU B Pa3HbIX Cpeaax.
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buonornueckne putmpl. BHemnme u BHyTpeHHHE pPUTMBL. CyTOYHBIE |
rOJUYHbIE pUTMBI.  [IpHUCIOCOOIGHHOCTh OPTaHM3MOB K  CE30HHBIM
M3MEHEHUSIM YCIIOBUN KU3HH.

DKusznenneie (Gopmbl  opranu3moB. [loHsTHe o0 JKHM3HEHHOH (opme.
DKv3HeHnHsie (HOpMBI  pacTeHHWil: JepeBbs, KYCTapHUKH, KYyCTapHUYKH,
MHOTOJIETHUE TpPaBbl, OJHOJETHUE TpaBbl. JKW3HEHHBIC (POPMBI KMBOTHBIX:
rUAPOOHOHTHI, TEOOMOHTHI, a3pOOHOHTEI. OCOOEHHOCTH CTpOEHUA U 00pasa
YKU3HH.

buotnueckue (bakTOopHI. Bunaer OMOTHYECKUX B3aMO/ICHICTBUM:
KOHKYPEHIUSI, XHUIIHUYECTBO, CcUMOHO3 U ero Qopmel. [lapaszutusm,
KOOTIEpaIIHs, MyTYau3M, KOMMEHCAIIN3M (KBapTUPAHTCTRO,
HaxyieOHMYecTBO).  HeTpoduueckue  B3ammoneWcTBusi  (TONMHYECKHE,

dbopuueckue, padbpuueckue). 3HaueHHEe OUOTUUECKUX B3aUMOACHCTBHUM s
CYILIECTBOBAHMSI OPTaHU3MOB B cpejie oOuTaHus. [IpyUHIMI KOHKYPEHTHOTO
UCKITIOUCHUS

7.3

OKOJIOTHUECKHE  XapakTepuCTHMKH  nomyisuuu.  llomymsmus  kak
Ouonoruyeckas cucrema. Pojib HEOZHOPOJHOCTH Cpenabl, (U3MUECKUX
OappepoB UM 0OcoO€HHOCTEW OuOJIOTMH BHJIOB B  (OPMUPOBAHUU
OPOCTPAHCTBEHHON  CTPYKTYpbl — momyysanuil. OCHOBHBIE — ITOKA3aTENH
[TOIYJISIUN: YUCIEHHOCTD, IJIOTHOCTb, BO3PACTHAs M IOJOBas CTPYKTYypa,
POXKIAEMOCTD, IPUPOCT, TEMII POCTA, CMEPTHOCTb, MUT'PALIUs.
DJKOJIOTMYECKast CTPYKTypa nonyyanuu. OLeHKa YWCIEHHOCTH IOITYJISLHH.
J/[vHaMUKa TONYJAMA W €€ peryisuus. DbHOTMYEeCKMHA NOTeHUHAl
nonygAnuu. MopenupoBanue AuMHaAMUKU - nonyssuuu. Kpusble pocrta
YUCJIEHHOCTU Momnyisund. KpuBble BbDKMBaHUs. Peryisinus 4uMCIEHHOCTH
HOMYJIALUNA: posib (PaKTOPOB, 3aBUCSAIIMX M HE 3aBUCSIIUX OT IUIOTHOCTH.
DKkoyiorndyeckue crpareruu BunoB (- u K-crparerun).

[lonsiTue 00 3KoNOrMUecko Huie Buaa. MecrooOutanue. MHoromepHas
MOJesb dkonorndyeckor Humm J[x.M. Xarunncona. Pa3mepsl skosiornueckon
HyW. [loTeHnManbHas U peaan30BaHHas HUILLIHN.

Bua kak cucrtema mnonmysdnui. Apeanibl BUAOB. Buabl M UX JKU3HECHHbBIC
CTpaTeruu. 3aKOHOMEPHOCTHM TOBEIEHHUS M  MUIPALMA  KUBOTHBIX.
buosiornueckrie MTHBa3uM 4yKEPOIHBIX BUIOB

7.4

CooOmiectBa opranu3moB. buorneHo3 u ero crpykrypa. CBsizu Mexay
opraHu3MamM B OumOIeHO3e. DKOCHCTeMa Kak OTKpbiTas cucrema (A.J[xk.
Tencnu). @yHKUMOHATBHBIE OJJOKHM OPTaHU3MOB B 3KOCHUCTEME: MPOAYLIEHTHI,
KOHCYMEHTBI, peayueHThl. Tpoduueckue ypoBHU. Tpoduueckue menu u
cetu. AOuoTudeckue OJIOKM 3KOcUCTeM. [IOYBBI M MBI B 3KOCUCTEMAX.
KpyroBopoT BELIECTB U MOTOK 3HEPTUU B IKOCUCTEME.
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OcHOBHBIE  MOKa3aTeaud  dJKOCHUCTeMBbl. buomMacca ©  MPOIYKLHS.
JKOJIOTUUECKHE MUPAMU/IBI Urcell, OMOMACChl U SHEPTHH.

HarnpaBieHHble 3aKOHOMEPHBIE CMEHBI COOOINECTB —  CYKIIECCHUH.
[lepBuyHbIE M BTOPUYHBIE CYKIECCUM U HMX MPUYUHBL. AHTPONOTEHHBIE
BO3JICUCTBHS Ha Cykieccuu. KimmmakcHoe cooOrmecTBo. bruopasnoobpasue u

[OJJHOTa KpPYTOBOpOTa BEUIECTB — OCHOBAa YCTOMYMBOCTH COOOIIECTB.
[ IpupoHBIE 3KOCHCTEMBI. AHTPOIIOIE€HHBIE dKOCHCTEMBI. ATPOIKOCUCTEMA.
Arponeno3. Pazmuuusa  Mexay aHTPONOT€HHBIMU U TOPUPOIHBIMU
DKOCUCTEMaMH.

YpOoskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucteM. ['opoackas
dnopa u ¢ayna. CuHaHTponm3alus ropoackoi (aynsl. buomornyeckoe u
XO3SIIICTBEHHOE  3HAUEHUE  arpodKoCUCTEM U ypOOIKOCHUCTEM.
3aKOHOMEPHOCTU (POPMUPOBAHUS OCHOBHBIX B3aUMOJECHCTBUN OPraHU3MOB B
DKOCUCTEMAX.
[lepeHoC »HEpPruM M BEIIECTB MEXAY CMEXHBIMA 3KOCHUCTEMaMHU.
YCTOMYMBOCTh OPraHU3MOB, TMIONYJSIUAA W DKOCHCTEM B  YCIOBHSX
ECTECTBEHHBIX U aHTPOIIOI€HHBIX BO3JECHCTBUM

7.5

buochepa — oOmieranerapHas o0ojouka 3eMJid, TJ€ CYHIECTBYET WIH
cymecTtBoBania ku3Hb. Yuenue B.W. Bepnaackoro o 6umocdepe. O6nactu
ounocdeps! u ee coctas. JKuBoe BemecTBo Onochepsl v ero PyHKIUU.
3aKOHOMEpPHOCTH cyliecTBoBaHUsI Onocgepsl. OcoOeHHOCTH Onocdepsl Kak|
r1o0anbHOM  dKOCHCTEMBI. JlMHAaMHMUecKkoe paBHOBecMe B Ouocdepe.
KpyroBopoTbl BemIeCTB M OMOr€OXMMHUYECKHE LHKIbI (YIJiepojaa, a3ora).
PUTMUYHOCTS SIBIICHHI B Onocdepe.

3oHasnbHOCTE Ouochepsl. Ilonsitue o Ouome. OCHOBHBIE OHMOMBI CYIIU:
TyHJIpa, XBOIHBIC Ji€ca, CMEIIAHHBIE M IIWPOKOJIUCTBEHHBIC Jieca, CTEMH,
CaBaHHbl, IyCTBbIHM, TpPONHUYECKHE Jieca, Bblcokoropba. Kimmar,
PACTUTENbHBINA U KUBOTHBIA MUP OMOMOB CYIIIH.

Ctpykrypa U (QyHKIUS KUBBIX CHCTEM, OLIEHKA UX PECYypCHOr0 MOTEHIHAaa
1 6nochepHbIX QyHKIIHI

7.6

DKOJIOTUYECKHE KPU3UChI M HUX NpUYMHBL. BoszmelicTBue denoBeka Ha
ouochepy. 3arps3HeHrue BO3ayIIHOW cpeabl. OXpaHa BO3ayXa. 3arps3HeHUe
BOJHOM cpenpl. OxpaHa BOAHBIX pecypcoB. Paspymienune mouBbl. OxpaHa
MOYBEHHBIX peCypcoB. MI3MeHeHue Kiaumara.

AHTpPOIIOT€HHOE BO3/ICHCTBHUE HA PACTUTENBHBIN U KUBOTHBIA MUp. OXpaHa
pPAaCTUTENIBHOTO M JKMUBOTHOTO MHpa. (OCHOBHBIE TMPUHIMUIBI  OXPaHbI
npuposbl. Kpacaeie kHuru. Oco0o oxpaHsieMble MPUPOAHBIE TEPPUTOPUU
(OOIIT).

boTtannueckue caabl ¥ 300J0TMYECKUE TTAPKHU.
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OCHOBHBIE NPHUHLMIBI YCTOWYMBOIO PA3BUTHS YEIIOBEYECTBA U IMPUPOJBI.
PanroHanbHOE MPUPOJONOIB30BAHUE U COXpPAaHEHUE OHOJIOTHYECKOro
pazHooOpasus 3eMiu
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