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denepanpHas pabovas mnporpamma Mo ydeOHOMYy mnpenmery «buomorus
(yrinyOneHHbIH ypoBeHb) (mpeaMeTHas o0nacTh «EcTecTBEHHO-HAy4YHBIE MPEIMETHI)
(mamee COOTBETCTBEHHO — TporpaMMa TI0 OHOJOTHH, OHOJIOTHS) BKIIOYACT
MOSICHUTEIBHYIO 3aIMCKY, COIepKaHUE O0yUCHHUSI, INTAHUPYEMbIC PE3YIhbTaThl OCBOCHUS
IpOrpaMMBbI 110 OHMOJIOTHH, TEMaTHYeCKOe IUIaHMpPOBaHHE, MepeueHb (KoaupuxaTop)
MPOBEPSIEMBIX TPeOOBAaHWUU K pPE3yJbTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTEeIbHON
MIPOrpaMMBbI CPEHETO 001ero 00pa30BaHMsI U SJIEMEHTOB COJEP>KAaHUS IO OMOJIOTHH.

[TosicHuTeIbHAS 3aMHMCKa OTPa)kaeT OOIUE IEM U 3a/Jaud U3YYCHHS OMOJIOTHH,
XapaKTEPUCTUKY TICUXOJOTUYECKUX TMPEANOCHIIIOK K €€ HM3YyYCHHIO OO0YyJarolmUMUCH,
MECTO B CTPYKType Y4eOHOTrO IUTaHa, a TakKe MOAXOJbl K OTOOpY COJepKaHus,
K OINpEACICHUIO IUIAHUPYEMBIX pe3yJAbTaTOB W K CTPYKTYpe TEMaTHYECKOTO
TUTAHUPOBAHMSL.

Conepxanne OOydeHHS PpACKpBIBaeT COJACp)KATEIbHBIC JIMHWH, KOTOPBIC
MpeiaraloTcs Jisi 00s3aTeIbHOTO M3YYEHHUsSI B KaXKJIOM KJacce Ha YPOBHE CPEIIHETro
oO1ero o0pa3oBaHusl.

[Inanupyemble pe3yabTaThl OCBOCHHUS MPOTPAMMbI MO OHOJOTHUU BKIIIOYAIOT
JUYHOCTHBIE, METaIlPEAMETHBIC PE3yJbTaThl 3a BECh IMEPHOJ OOyYCHHS Ha YPOBHE
CpelHero o0IIero o0pa3oBaHus, a TAaKXKe MPEIMETHbIC JOCTHKEHU 00yJaronerocs 3a
KaXX/IbIid 101 O0y4eHHUSI.

HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma o Guosiornu Ha ypoBHE CpeHero oo1miero oopazoBanus pazpaboraHa
Ha ocHoBe @emepanpHoro 3akona or 29.12.2012 N 273-®3 «0O06 oOpa3zoBanuu
B Poccuiickoii ®enepanuny, ®I'OC COO, Konuenuuu mnpenojgaBaHusi y4eOHOTrO
npeaMmeTa «buosiorus» ¥ OCHOBHBIX TOJIOKEHUH (enepanbHON pabdouelt mporpaMMbl
BOCITUTAHMSI.

buonorus yriyonennoro ypous m3ydenus (10 — 11 kimaccel) sBIs€TCS OJHUM
13 KOMIIOHEHTOB TMpeAMeTHOM o0nacTu «EcTecTBeHHO-HayuHbIe TpeaAMeTh». CoriacHo
nonoxenusiMm  OGI'OC  COO  npodusbHble y4yeOHbIE NPEAMETHI, HU3ydaeMble
Ha YIIIyOJICHHOM YPOBHE, SIBJISSIOTCSI ciocoOoM nuddepeHianum o0yueHus Ha ypoBHE
CpemHero oO0Iero oOpa3oBaHUS W TMPHU3BAHBI OOCCIEYHTH MPEEMCTBEHHOCTh MEXKIY
OCHOBHBIM OOIINM, CPEIHHM OOIIKUM, CpEeIHUM NPO(ECCHOHATBLHBIM W BBICIIUM
oOpa3zoBanueM. B To ke Bpemsi KaxIblii U3 ATUX Y4E€OHBIX MPEAMETOB JOJIKEH OBITh
OpPHMCHTHPOBAaH Ha TMPUOPUTETHOE PEIICHHE O0pa30BaTEIbHBIX, BOCIHUTATEIBHBIX
W pa3BUBAOIIMX  3a7a4, CBS3aHHBIX C  NpodOpUCHTAMEH  OOyJaroIuXCs
¥ CTHUMYJIMPOBAaHUEM HHTEpeca K KOHKPETHON 00JaCTH HAyYHOTO 3HAHUS, CBSI3aHHOTO
¢ OuoJioruei, MeTMIIMHON, SKOJIOTHEH, ICUXO0JIOTHEHN, CHOPTOM WJTM BOCHHBIM JIEJIOM.

[Iporpamma mo OuojioTMM JaeT MPEACTABICHUE O MU W 3aJadax H3YYCHHS
yuebHoro npeamera «buonorus» Ha yriayOJeHHOM YpOBHE, ONpenesseT 00s3aTenbHOe
(MHBapHaHTHOE) TMPEIMETHOE COJEpKAHUE, €ro CTPYKTYpPHpPOBAaHHE IO pasenam
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U TeMmaM, paclpejie]ieHhe Mo KjlaccaMm, PEKOMEHAYET MOCJIEeI0OBATEIbHOCTh M3YUYCHHUS
yueOHOTO MaTepHalia ¢ y4eTOM MEKIPEIMETHBIX U BHYTPHUIIPEIMETHBIX CBSI3€H, JTOTUKH
y4ueOHOTO TIpoliecca, BO3PACTHBIX OCOOEHHOCTEW oOydaromuxca. B mporpamme
Mo OWOJOTUM peann30BaH MPUHIUIT TPEEMCTBEHHOCTH C HW3YYCHUEM OHOJIOTHH
Ha YpPOBHE OCHOBHOro 00ImIero oOpa3oBaHus, Oyarogaps dYemy MpPOCMATPUBAECTCS
HAlpaBJICHHOCTh ~ HA  TOCJEOYIONIEe  pa3BUTHE  OWOJOTHYECKUX  3HAHHM,
OPHMEHTHUPOBAaHHBIX Ha (OPMHPOBAHHWE E€CTECTBEHHO-HAYYHOTO MHPOBO33PCHUS,
HKOJIOTUYECKOTO MBIIIUICHHUS], IPEJICTABICHUI O 3JJ0pOBOM 00pa3e )KM3HU, Ha BOCIIUTAHHE
OEepeKHOTO OTHOIICHUS K OKPYKAIOIIeH PUpOoaHON cpene. B mporpamMme mo 6uomorun
TaK)Ke TIOKa3aHbl BO3MOXKHOCTH YydeOHOro mnpeamera «buonorus» B peanuzaluu
tpeboBanniit PI'OC COO K [UIAHUPYEMBIM JIMYHOCTHBIM, METANPEIMETHBIM
U TIPEJMETHBIM pe3yibTaTaM OOydeHHsI U B (POPMHUPOBAHWN OCHOBHBIX BHUJIOB y4eOHO-
MO3HABATEIIbHON  JIEATEIbHOCTH  OOYYalOIIMXCS 10  OCBOCHHMIO  COJEP>KaHMUs
OMOJIOTHYECKOr0 00pa30BaHus Ha YPOBHE CPEAHETO 00IIET0 00pa3oBaHUsI.

[Iporpamma 1o OHONIOTHHU SIBISETCS OPUEHTUPOM JJISI COCTABJICHHUS aBTOPCKUX
pabouux mnporpamMMm. ABTOpaMH padOYMX MIPOrPAMM MOKET OBITh MPEIJIOKEH CBOMU
MOAXO0/ K CTPYKTYPHUPOBAHUIO U TOCIEA0BATEIBHOCTH U3YUYCHHS YYeOHOr0 MaTepHaia,
CBOE BHJCHHE CMOCOO0B (opMuUpoBaHHUs Yy OOyYAIOMIMXCS MPEAMETHBIX 3HAHUN
Y YMEHUM, a TaKKEe METOJ0B BOCIIUTAHUS U PA3BUTHUS CPEJCTBAMHU yU4€OHOIO MpeIMeTa
«buonorusy.

buonorust Ha ypoBHe cpeaHero o0uiero oOpa3oBaHus 3aBepliacT OMOJIOTHYECKOE
oOpa3oBaHHE B IIKOJIE M OPHUEHTUPOBAH HA paclIUpeHue M YyriayOJeHue 3HaHUU
oOy4Jaronuxcsi 0 XKMUBOM MPHUPOJE, OCHOBAX MOJEKYJISPHOW M KIETOYHOW OHOJIOTHH,
AMOpHOJIOTUM U OWUOJOTUM PA3BUTHS, TEHETUKH, CEJICKIHUH, OUOTEXHOJOTHUH,
ABOJIIOLIMOHHOTO YYEHHS U SKOJIOTHH.

N3yuenne yuebHOro mnpeamera «buosjorus» Ha yrIyOJIEHHOM  YPOBHE
OpPUEHTUPOBAHO Ha TOATOTOBKY OOyYaromMXcsi K TMOCIEAYIOIIEMY MOJYyYCHUIO
OMOJIOTUYECKOTO 00pa30BaHUs B By3aX M OpraHU3AIMSAX CPEeIHEro Mpo(ecCHOHaTbHOTO
oOpazoBaHusi. OCHOBY €ro COJIep>KaHUsI COCTaBJISIET CUCTEMa OMOJIOTMYECKUX 3HAHMM,
MOJIYYCHHBIX TPU H3YYECHUU OOYYAIOIIMMHUCS COOTBETCTBYIOIIUX CHCTEMATUYECKHUX
pasiesioB OMOJIOTHH Ha YPOBHE OCHOBHOTO o01iero obpasoanus, B 10—11 kmaccax atu
3HaHUA TMOJYy4YaroT pa3BuTue. Tak, pacidpeHbl U yriayOJieHbl OMOJOTHYECKUEe 3HAHUS
O PpacTeHHUSAX, JKUBOTHBIX, TIpubax, OaKTEepUsxX, OpPraHW3Me 4YEJIOBEKa, OOIIMX
3aKOHOMEPHOCTSIX JKM3HU, JOIMOJHUTEILHO BKJIIOYEHBI OHOJOTHYECKUE CBEJICHUS
MIPUKJIAIHOTO W TIOUCKOBOT'O XapaKTepa, KOTOPbIE MOKHO MCIOJIb30BATh KaK OPUEHTHUPHI
JUTSI TIOCTIeMytoIero Beioopa nmpodeccun. Bo3amokHa Takke HHTErpanusi OMOJIOTHIeCKUX
3HaHUU C COOTBETCTBYIOIIMMU 3HAHUSIMU, MOJTYICHHBIMHU 00yJarOITUMHUCS NPU U3YICHUN
(bU3UKH, XUMUH, TeoTpadui 1 MaTEMATHKH.

CtpykTypa mporpaMMbl 1O OHOJOTMHM  OTpPaXaeT CHCTEMHO-YPOBHEBBIN
Y ABOJTIOIIMOHHBIN MOJIX0/IbI K M3y4eHUI0 0rosioruu. CoryiacHo UM, U3y4aroTCsl CBOMCTBA
¥ 3aKOHOMEPHOCTH, XapaKTEpPHBIC NJISl KUBBIX CUCTEM PA3HOTO YPOBHS OPTaHU3AIINH,
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HBOJIIOLIMY OPTraHUYECKOr0 MUpPA Ha 3eMJie, COXpaHEHHs OMOIOTUYECKOTO pa3HOO0pa3us
ria"eTsl. Tak, B 10 kiiacce n3y4aroTcs OCHOBBI MOJIEKYJISIPHOM M KJIETOUYHON OMOJIOTHH,
AMOPHUOJIOTUM U OWOJOTHMU Pa3BUTHs, TEHETHUKH U CENEKIHH, OHOTEXHOJOTHUHU
Y CHUHTETUYECKOW OMOJIOTHH, aKTYaIH3UPYIOTCS 3HAaHHSA OOydaromuxcs 1mo OOTaHHKE,
300JI0TMH, aHATOMUH, (hu3uosioruu yeiaoseka. B 11 kimacce u3yyaroTcst 3BOJIOIMOHHOE
YYEHHE, OCHOBBI 9KOJIOTHH U y4eHHE 0 Orocdepe.

buonorus mnpuszBaHa o00eCHEYUTh OCBOEHHE OOYYAIONIMMUCS OHOJOTUYECKUX
TEOpUM W 3aKOHOB, WJIECH, NMPUHIMUIIOB W IPABUJ, JISKAINIMX B OCHOBE COBPEMEHHOU
€CTECTBEHHO-HAYYHON KapTUHBI MHpa, 3HAHUH O CTPOCHUM, MHOroO0Opa3uu
U OCOOCHHOCTSIX KIJIETKH, OpraHu3Ma, MOMyJISIUH, OWOIIeHO3a, SKOCHUCTEMBI,
O  BBIJAIOIIUXCS ~ HAYYHBIX  JIOCTIDKEHHUSAX,  COBPEMEHHBIX  HCCIEIOBAHUAX
B OWONOTUM, TPUKIAAHBIX AaclekTax OuoJorMyeckux 3HaHuid. [l pa3BuTus
U TOAJEpX aHUS HHTepeca oOydaromuxcsi K OHMOJOrMU Hapsiay CO 3HAYUTEIbHBIM
00BEMOM TEOPETUYECKOTO MaTepuaja B COAEpXKaHUM NpOorpaMMbl MO OHOJIOTUU
MPEyCMOTPEHO 3HAKOMCTBO C MCTOPUEW CTAHOBJIEHUS W PA3BUTHUS TOW WM WHOMU
0o0sacTu OHMOJIOTMH, BKIJIAJIOM OTEYECTBEHHBIX M 3apyOE€XKHBIX YUYEHBIX B pELICHUE
BaXHEHIINX OMOJIOTUYECKUX U FKOJIOTHUECKHUX IPoOIIeM.

Lens u3yuenus ydeOHOro mnpeamera «buonorus» Ha yriyOJIeHHOM YpOBHE —
OBJIaJICHUE OOYYAIOIMMUCA 3HAHUSIMU O CTPYKTYPHO-(DYHKIIMOHAIBHON OpraHu3aluu
KUBBIX CHUCTEM Pa3HOr0 paHra M MNpuoOpeTeHHWe YMEHHMM HCIOJIb30BaTh 3TU 3HAHUS
B (OpMHUpOBaHMM HHTEpEca K OINPEACICHHOM 00ylacTh NpoecCuOHAIBHON
JESTeIbHOCTH, CBSI3aHHOM C OWOJOrMel, WiIn K BbIOOPY Y4eOHOTO 3aBelEHUs
JUTSl IPOAOIKEHUS] OMOJIOTUYECKOTO 00pa30BaAHMS.

JlocTrkeHue nenu u3ydeHusi yueOHoro npeamera «buonorus» Ha yriayOaeHHOM
ypOBHE 00€CIeUnBAETCs PEIICHUEM CIEAYIOINX 3aau:

OCBOEHHE OOYyYarolMMHCS CHUCTEMbl OHOJIOTUYECKUX 3HAaHUH: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOpUAX, KOHUEMUMUAX, TUIOTe3aX, 3aKOHaX, 3aKOHOMEPHOCTSX
U TpaBujax, COCTABJISIOLIMX COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KapTUHY MHDA;
O CTPOCHHH, MHOrOOOpa3sMM M OCOOECHHOCTSIX OHOJIOTMYECKUX cHucTeM (KJIeTKa,
OpraHu3M, MOIYJSUs, BUA, OMOTreoleHo3, Onocdepa); O BBIJAIOIMIMXCSH OTKPBITHIX
Y COBPEMEHHBIX UCCJIEIOBAHUSIX B OMOJIOTHH;

O3HAaKOMJIEHHE OO0y4arouMxcs C METOJaMHU TIO3HAHMSI HKUBOM MPHUPOJBL:
MCCJIEI0BATEIbCKUMU METOAaMH OMOJIOTUYECKUX HAayK (MOJIEKYJSIPHOM M KJIETOYHOM
OMoN0THH, YMOPUOJIOTUU U OMOJIOTUN Pa3BUTHSI, TEHETUKH M CEIIEKIINH, OMOTEXHOJIOTHHU
Y CUHTETUYECKOI OMOJIOTHH, MAIEOHTOJIOTUH, SKOJIOTHH); METOJIAMU CAMOCTOSITEIIBHOTO
MIPOBEICHMS OMOJOTUYECKUX UCCIIEIOBAaHNN B TaOOpaTOpUu U B pupoie (HabIoaeHue,
U3MEPEHHE, IKCIIEPUMEHT, MOJICJIMPOBAHUE);

OBJIaJicHHEe  OOy4YaloIUMHUCS  YMEHUSIMHU: CaMOCTOSATENLHO  HaXOIWTh,
aHAJIM3UPOBaTh M HCIOJb30BAaTh OHOJIOTMYECKYI0 HWH(OpPMAIUIO; TMOJb30BaThCs
OMOJIOTMYECKOH TEPMHUHOJIOTMEH M CHMBOJMKOM;, YCTaHaBIMBATh CBSI3b MEXKIY
pPa3BUTHEM OMOJIOTUU U COLUATBHO-3KOHOMUYECKUMH U SKOJIOTMYECKUMU MPoOIeMaMu
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YeI0OBEYECTBA; OICHUBATh TIOCJIEACTBUS CBOEH JEATEIBHOCTH IO OTHOILIEHHUIO
K OKpY>Karolei mpupoaHOn cpesie, COOCTBEHHOMY 370POBBIO U 3[JOPOBBIO OKPYKAIOIITUX
mojel; OoO0OCHOBBIBaTH W cOOMIOAATh Mephl MPO(PHIAKTUKA  HHGPEKIIMOHHBIX
3a00JieBaHUM, TIpaBWJIa TOBEJACHHUS B TMPHUPOAE H obecrmeueHuss 0e30MacHOCTH
COOCTBEHHOM >KM3HEAESITENIbHOCTH B  YPE3BBIYAMHBIX CUTYyallUsIX MOPUPOJTHOTO
M TEXHOTCHHOTO XapaKTepa; XapaKTepU30BaTh COBPEMEHHBIE HAy4YHBIE OTKPBITHSA
B 00ylacTu OMONIOTHH;

pa3BUTHE Yy OOYyYaIOIUXCSd HWHTEIJICKTYaJbHBIX M TBOPYECKUX CIOCOOHOCTEH
B IpOlleCC€ 3HAKOMCTBA C BBIAAIOIIUMUCA OTKPBITUSIMH W COBPEMEHHBIMH
UCCJICIOBAHUSIMU B OWOJIOTMH, pEIIaeMbIMU €10 MpoOJeMaMH, METO0JIOTHEH
OMOJIOTHMYECKOTO HCCIIEIOBaHUs, MPOBEACHUS SKCIEPUMEHTAIBHBIX HCCIEI0BaHUM,
pemieHUs  OMOJIOTMYECKUX  3a/ad, MOJEIHPOBAaHUA OMOJOTHYECKHX OOBEKTOB
Y TIPOIIECCOB;

BOCIIUTAHHUE Y 00YJAIOMIUXCS IIEHHOCTHOTO OTHOIICHHSI K )KMBOW TPUPOJIE B IIETIOM
U K OTHCIbHBIM €€ OO0bEeKTaM U SBJICHUSIM; (POPMUPOBAHUE HKOJIOTMUYECKOM,
TeHETUYECKON TPaMOTHOCTH, OOIIEH KyIbTypbl MOBEIEHHUS B TPHUPOJIC; WHTETPAINH
€CTECTBEHHO-HAYYHbIX 3HAHUIA;

npuodpeTeHue 00y4aroIUMUCs KOMIIETEHTHOCTH B palroHaIbHOM
MPUPOIOTIONB30BaHUH (COOIIOICHUE TPAaBUJI MOBEACHUS B MPHUPOJAE, OXPaHbI BUIOB,
HKOCHUCTEM, OMOC(EPBI), COXPaHEHUU COOCTBEHHOT'O 3/10POBbS U 37J0POBbsI OKPYKAIOIINX
monen (cobmoaeHus mMep npoduIakTUKU 3a0oJieBaHUM, oOecrieueHre 0e30MacHOCTH
KU3HEACSITEIPHOCTH B 4YPE3BbIYANHBIX CHUTyallUsIX MPUPOJHOTO M TEXHOTEHHOTO
XapakTepa) Ha OCHOBE HCIOJb30BAaHUS OMOJOTMYECKUX 3HAHUM U yMEHUH
B ITIOBCEIHEBHOM KU3HU;

CO3/1aHHE YCJIOBHUM ISl OCO3HAHHOTO BbIOOpa O0Oy4YarOIIMMUCS MHAMBUYaTbHOM
o0Opa3oBaTesIbHOI TPAeKTOPHH, CHOCOOCTBYIOLIEH MOCIIEAYIOLEMY
npo(hecCHOHATLHOMY CaMOOMPEIEICHNI0, B COOTBETCTBHH C WHANBHAYAIbHBIMU
MHTEpecaMu U MOTPEOHOCTSIMU PETUOHA.

OO611ee Yncio 4acoB, pEKOMEHI0BAHHBIX JUIsl U3yYEHUs OMOJIOTHH Ha YTTyOJIeHHOM
ypoBue, — 204 yaca: B 10 knacce — 102 ygaca (3 yaca B Hezpento), B 11 kmacce — 102 gaca
(3 gaca B HezemIO).

Ot6op opraHu3anMoHHBIX (OPM, METOJOB U CPEIACTB OOyUYeHHs] OHOJIOTHH
OCYIIECTBIISIETCS. C YYETOM CIeUu(UKH €ro CoAep)KaHWs U HaNpaBICHHOCTH
HAa TPOJOKCHHE OWOJOrMYecKoro 00pa3oBaHUSI B OPraHU3AIMIX CPEIHETO
npo(hecCHOHABHOTO U BBICIIET0 00pa30BaHUsI.

OO0s3aTenbHBIM YCIOBHEM MPU OOy4YE€HHUU OHMOJOTMM Ha YriIyOJEHHOM YpPOBHE
ABJIIETCS TpOBelNEHUE Ja0OpaTOPHBIX M MpakTUyeckux pabor. Takxke ydactue
OoOy4Jaronuxcsi B BBIMIOJIHEHUH TPOCKTHBIX W Y4EOHO-HCCIEAOBATEICKUX pPadoT,
TEMaTHUKa KOTOPBIX OMpPEIEISIeTCS YYWUTEJIeM Ha OCHOBE HMMEIOIIMXCS MaTephaibHO-
TEXHUUYECKUX PECYPCOB U MECTHBIX MPUPOTHBIX YCIOBUH.
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COILEPKXAHUE OBYUYEHMUA

10 KJIACC

102 4, u3 Hux 1 4 — pe3epBHOE BpeMsl.

Tema 1. buoJsiorust kKak Hayka

CoBpeMeHHass OwoJjorus — KOMIUIEKCHas Hayka. Kparkas HCTOpHUS pa3BUTHS
Oouonoruu. buonoruueckue Hayku W U3ydaeMble UMM MpoOaeMbl. DyHIaMeHTaIbHBIE,
MIPUKJIAJIHBIC U TIOMCKOBBIE HAYUYHbIEC UCCIICIOBAHUS B OMOJIOTHUH.

3HaueHue Owuonorud B (GOPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAyYHOU
kaptuHbl wmupa. Ilpodeccun, cBs3anHble ¢ Ouonorueidl. 3HadyeHue OUOIOTUU
B IPAKTUYECKOW JEATEIbHOCTH YEJIOBEKAa: MEIUIIMHE, CEJIIbCKOM XO3SHCTBE,
MIPOMBIIICHHOCTH, OXPaHe TPUPO/IbI.

Jlemoncmpayuu:

llopmpemwi: Apuctorens, Teodpact, K. Jlunneit, XK.b. Jlamapk, Y. [lapBus,
V. Tapsen, I'. Mennens, B.M. Bepnanckuii, W.II. IlaBnoB, N.M. MeuHukos,
H.N. Basunos, H.B. Tumodees-Pecosckuit, [{. Yotcon, @. Kpuk, 1.K. benses.

Tabnuyvr u cxemvi: «Cpsi3p Ounoslormn ¢ JApyrMMH Haykammy», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. )KuBble cucTeMbl U UX U3yUYeHHE

JXKuBble cucteMbl Kak npeaMer usydeHus ouonoruu. CBOMCTBA JKUBBIX CHUCTEM:
€UHCTBO XHMMYECKOI'O0 COCTaBa, JUCKPETHOCTb M  ILEIOCTHOCTb, CJIOKHOCTb
1 YIIOPSAJOYEHHOCTDb CTPYKTYPBI, OTKPBITOCTh, CAMOOPTaHU3ALIMSL, CAMOBOCIIPOU3BEICHUE,
Pa3ApaKUMOCTh, K3BMEHUYUBOCTD, POCT U Pa3BUTHE.

YPpOBHH OpraHu3alMy >KUBBIX CHUCTEM: MOJICKYJISPHBIN, KJIECTOYHBIM, TKAHEBBIN,
OpraHU3MEHHbIN, MOMYJISUUOHHO-BUIOBOW, SKOCUCTEMHBIH (OMOT€OeHOTUYECKH),
ouocdepnsbiit. [Iporeccsl, mpoucxoAsme B KUBbIX cucTemMax. OCHOBHBIE MPU3HAKU
xuBoro. JKu3Hp kak ¢opma cyimecTBoBaHus matepun. Hayku, w3ydaromiue >KUBbIC
CUCTEMBI Ha Pa3HBIX YPOBHAX OpraHU3alHUN.

N3yuenue xuBbIX cucteM. Metonsl Ouosiornueckoi Hayku. HaOmronenwue,
U3MEpEHNe, DJKCIIEPUMEHT, CHUCTeMaTu3anus, MmeraaHanus. IloHATHe O 3aBHUCUMON
Y HE3aBUCUMOU nepeMeHHoU. [limannpoBanue skcnepuMmenTa. IlocraHoBka U mpoBepka
runore3. HyneBas rumote3a. I[loHartue BBIOOPKM W €€ OCTOBEpHOCTh. Pa3bpoc
B Owuonornueckux JaHHBIX. OLIEHKAa JOCTOBEPHOCTH TOJYYEHHBIX pe3yIbTaToB.
[IprunHBI UCKaXKEHUS PE3YIBTATOB dKCIIEpUMEHTA. [[OHITHE CTaTUCTUYECKOTO TECTA.

Tabauywl u cxemvi: «OCHOBHBIE NMPU3HAKHU KU3HW», «BUOJIOrHYECKHUE CUCTEMBDY,
«CBOWCTBa KMBOW MAaTEPUN», «YPOBHU OPraHU3ALMHU KUBOU MPUPOAbD», «CTpOoeHHUE
KUBOTHOW KIIETKN», «TKaHUM IKUBOTHBIX», «CHUCTEMBl OpPraHOB YEJIOBEYECKOIO
opranusmay, «buoreonenos», «buochepay, «MeToabl U3yIEHUS )KHUBOU PUPOIBI.
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Obopyoosanue: nabopaTopHOe O000pYyIOBaHWE MJII TPOBEACHUS HAOIIOACHUM,
U3MEPEHNN, IKCIIEPUMEHTOB.

Ipaxmuueckaa paboma «Vcrionb30BaHWe Pa3IUYHBIX METOJOB IMPH H3YYCHHUH
KHUBBIX CHCTEM).

Tema 3. buoJiorusi KjieTKu

Knerka — cTpykTypHO-(QYHKIIMOHANIbHAS €AMHMIA >KUBOrO. MCTOpHUS OTKpPBITUS
kietku. Paboter P. T'yka, A. JleBenryka. Knerounas teopus (T. [lIBann, M. HlneiineH,
P. BupxoB). OCHOBHbIE TIOJIO)KEHUSI COBPEMEHHON KJIETOYHOM TEOPHUHU.

MeToabl MOJIEKYJISIPHOM U KJIETOYHON OMOJIOrMH: MUKPOCKOIHS, XpoMartorpadus,
anekTpodopes, METOI MEYEeHBIX aToMOB, auddepeHnnanTbHoe MeHTPU(YTHpOBaHUE,
KYyJIbTUBHUPOBAHUE KIIETOK.

Jlemoncmpayuu:

llopmpemwi: P. T'yk, A. Jleenryk, T. IlIBann, M. Illneiinen, P. Bupxos,
K.M. bap.

Tabauyvr u cxemvl: «CBETOBOM MHMKPOCKOIDY, «DIEKTPOHHBIM MHKPOCKOI,
«HcTopus pa3BUTHS METO/I0B MUKPOCKOIIAW.

Obopyoosanue: CBETOBOM  MHUKPOCKON, MHUKPONPENApaThl  PAaCTUTEIbHBIX,
KUBOTHBIX U OAKTEPHAIbHBIX KIETOK.

llpakmuueckass ~ paboma  «VI3ydyeHue  METOJOB  KJIETOYHOM  OHOJOTHH
(xpomatorpadusi, anekrpodopes, nuddepeHimanbHoe neHTpudyruposanue, [1LP)».

Tema 4. Xumnueckasi opranu3anms KJIeTKH

XUMHYECKUMN COCTAB KJIETKU. Makpo-, MUKPO- U yJIbTPaMHUKPOIJIEMEHTHI. Boaa u ee
poJib  KaKk pAacTBOPHUTENS, peareHra, YydacTHE B CTPYKTYpPHUPOBAaHUU KIETKH,
Teroperyisiiu. MuHepanbHbIe BEIIECTBA KJIETKH, WX OHojoruyeckass poib. Poib
KaTHOHOB M aHUOHOB B KIIETKE.

Opranuyeckre BellecTBAa KIETKUA. buonormdyeckne nonumepbl.  benku.
AMUHOKHCIIOTHBIM cocTaB 0enkoB. CTpyKTypbl OenkoBOW MoJekynbl. [lepBuunas
CTpPYKTypa OeJika, menTuiHasi CBI3b. BTopuuHas, TpeTU4Hasi, Y4eTBEPTUYHAS CTPYKTYPHI.
Henatypanusa. CoiictBa OenkoB. Knaccuduxarus 6enkoB. buonornueckue QpyHKIUu
OeJKOB.

Yrnesoapl. MoOHOcCaxapuabl, AUCAXapUAbl, OJUTOCAXAPUIbI W IOJIUCAXAPUIBIL.
OOmmii TaH CTpoeHUsI U (PU3UKO-XUMUYECKHE CBOMCTBA YIJIEBOJOB. buonorundeckue
(GyHKUIMH YTIIEBOJOB.

Jlumuasl. T'mapodunbHO-TUApOPOOHBIE cBoiicTBa. Kiaccudukauus nIunuaos.
Tpurnunepunbl, hochonunu b, BOCKU, CTEpouIbl. buonorndeckue GpyHKITUN JTUTHIOB.
O6mme  cBoiicTBa  OMOJOTMYECKUX  MEMOpaH —  TEKy4ecTb, CIIOCOOHOCTb
K CaM03aMbIKaHUIO, OJYITPOHUIIAEMOCTb.

Hykneunnossie xucinotel. JHK u PHK. CrpoeHue HyKIEHMHOBBIX KHUCIOT.
Hyxneorunpl. [Mpuanun kommnementapuoctu. [Ipasuno Yapradda. Ctpykrypa JHK —
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nBoiHas criupanb. Mectonaxoxaenue u ouonorndeckue ¢pynkuuu JJHK. Buast PHK.
Oyukuunn PHK B ketke.

Ctpoenue wmosiekynsl AT®. Makpospruueckue cBa3u B Mojekyiie ATO.
buonornueckue @ynkinuu AT®. BoccTaHOBIEHHbIE MMEPEHOCUMKH, HX (DYHKIIMU
B KieTke. CexBenupoBanue JHK.

CtpykTypHas Ouosiorwsi: OWOXMMHYECKHE W OWO(PHU3NYECKHUE WCCIIEeIOBAHUS
COCTaBa M MPOCTPAHCTBEHHOUN CTPYKTYpPbl OMOMOJIEKYI.

Jlemoncmpayuu:

llopmpemuwi: JI. Ilomuur, . Yorcon, ®@. Kpuk, M. Yunkunc, P. ®paHkiuH,
@. Caurep, C. [Ipy3unep.

Juacpammebr: «PacnpeneneHue XUMUYECKUX JJIEMEHTOB B HEKHBOU IPHUPOAEH,
«Pacrnpenenenne XUMUYECKHX JIIEMEHTOB B JKUBOM MPUPOJIEN.

Tabnuyvr u cxemwvi: «llepuogumyeckass TabiMLIa XHUMHYECKHX 3JIEMEHTOBY,
«CtpoeHue MoJeKynbl BOAbl», «BemectBa B cocTtaBe OpranusMoBy, «CTpoeHue
MOJIeKyJIbl  Oenkay, «CTpyKTypbl O€nkoBOM MoOJeKyJb», «CTpoeHue MOJIEKY
yrieBosioB», «CTpoeHne MoyieKyn JunuaoBy, «HyknenHoBble KUCIOTBD», «CTpoeHue
MoJeKyIbl ATOy.

Obopydosanue: XuMHUECKas MOCyaa U 000py10BaHUE.

Jlabopamopnasa paboma «OOHapykeHHE OEJIKOB C TMOMOIIBIO KaYECTBEHHBIX
peaKumii.

Jlabopamopnas paboma «VccnenoBaHue HYKIEMHOBBIX KHUCJIOT, BBIIEICHHBIX
13 KJIETOK Pa3JINYHBIX OPraHU3MOBY.

Tema 5. CTpoenue u pyHKUMHU KIETKU

Tunel  KJIETOK: JyKapuoTHYecKas W  npokapuoTtuueckas. CTpyKTypHO-
(yHKLIHMOHAJIbHBIE 00Pa30BaHUS KJIETKH.

CrpoeHnue mpokapuoTHYeCKOW KieTku. KiierouHas cTeHka OakTepwii U apxeil.
Oco0eHHOCTH CTpOeHUs TeTepoTpodHON M aBTOTPOPHON MPOKAPUOTHUECKUX KIIETOK.
MecTo 1 poJib IPOKAPUOT B OMOIIEHO3aX.

CrpoeHue u (YHKIIMOHUPOBAHHE 3yKapHOTHUecKoW kieTku. llma3maruueckas
MeMOpaHa (mia3maniemma). CTpykTypa IUia3MaTHdecko wmemOpanbl. Tpancmopt
BEILECTB 4Yepe3 IJIa3MaTHYeCKyl0 MeMOpaHy: naccuBHbIA (auddys3us, oOieryeHHas
mubdy3us), akTUBHBIA (NEpPBUYHBIA W BTOPUYHBIA  AKTUBHBIA  TPAHCHOPT).
[Tomynponuiiaemocth MeMOpanbl. PaboTa HaTpuii-kammeBOro Hacoca. OHAOIUTO3:
MUHOLUTO3, (aronuro3. Ik301uTo3. Kierouynas crtenka. Ctpykrypa U (yHKIUU
KJICTOYHOW CTEHKH PAacTEHUH, TPUOOB.

[uronna3sma. I[lurto3zons. IluTockener. [IBuxeHue uurTomuiaMbl. OpraHouibl
KieTku. OgHOMeMOpaHHbIE OpPraHOWbl KIETKH: 3HJoruiazmatudeckas cetb (OIIC),
anmapat ['onbIKM, JU30COMBI, HX CTpoeHHE U  (QyHKIUH. B3aumocBs3b
OJIHOMEMOpPaHHBIX OPraHOMIOB KiIeTKU. CTpoeHue rpaHyasipHOro petukyiayma. CuHTes
pacTBOopUMBbIX OenikoB. CHHTE3 KJIETOYHbIX MemOpaH. [nagkuii (arpaHyssipHBIN)
sHAOIUIa3MaTHUeCKuil petukynyM. CekperopHas GyHKIUS amnmapara [ oibmku.
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Tpancnopr BemiecTB B KJETKe. Bakyonum pacTUTENbHBIX KIETOK. KIIETOYHBIM COK.
Typrop.

IlonmyaBTOHOMHBIE OPraHOWIbl KIETKM: MHUTOXOHApPWH, IutacTuabl. CTpoeHue
U QYHKIIUU MUTOXOHApPUN U TutacTui. [lepBudHbIe, BTOPUUHBIC U CIOXHBIC TUIACTUIBI
(OTOCUHTE3UPYIOLIUX YKAPUOT. XJIOPOIUIACThI, XPOMOILIACTBI, JIEUKOIIACTHI BBICILIUX
pacTeHUil.

HememOpannsie opranounnbl kiaeTku. CrpoeHne W (pyHKIMHM HeMeMOpaHHBIX
OpraHouioB  KieTku. Pubocombl. MukpodunameHTsl.  MBbIIIEUHbIE — KJIETKH.
Muxkpotpy6ouku. Knetounsiit nientp. CTpoeHHE U IBWKEHUE KTYTUKOB U PECHHUYEK.
MuxkpoTtpy6ouku nuToria3Mel. LleHTproms.

SAnpo. O6onouka sAapa, XpOMAaTHH, KAapUOILIa3Ma, SAPBINKH, WX CTPOECHUE
U  QyHkuuu. SnepHblii OenkoBbIi MaTpukc. [IpocTpaHCTBEHHOE pacmoioKeHue
XpOMOCOM B MHTep(}a3HOM siipe. benku XxpoMaTuHa — THCTOHBI.

Kierounsle BriatoueHus. CpaBHHTENIbHAs XapaKTEPUCTUKA KIETOK HYKapHOT
(pacTUTENnBHOM, )KUBOTHOM, TPUOHO).

Jlemoncmpayuu:

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

Tabauysl u cxemovl: «CTpOEHUE SYKapUOTUYECKON KIIETKW», « CTpOEHHE KUBOTHOM
KIETKN», «CTpOeHuEe PacCTUTENbHOU KIETKW», «CTpOeHHE MHUTOXOHIPUW», «Sapoy,
«CtpoeHune npoKapuoOTUIECKON KIIETKI.

Obopydoeanue:  CBETOBOM  MHKPOCKOIl, MHUKpOINpENaparbl  PacTUTEIbHbIX,
KUBOTHBIX KJIETOK, MUKPONPENapaThl OaKTepUaIbHbIX KIETOK.

Jlabopamopnas paboma «VI3yueHue CTpOEHUs KIETOK pPa3InYHbIX OPIaHU3MOB.

Ipaxmuueckas paboma «VI3ydeHne CBONCTB KJIIETOYHON MEMOpPaHBD».

Jlabopamopuass ~ paboma  «WccnenoBaHue —ImiuazMoiM3a U JEIUIa3MOJIM3a
B PACTUTEJIBHBIX KIETKAX.

Ilpakmuueckaa paboma «VI3yueHue ABUKEHMS LUTOIUIA3Mbl B PACTUTENIbHBIX
KJIETKAaX).

Tema 6. O0MeH BelecTB U NMPeBPAllleHHE YJHEPTUHU B KJIETKe

AccuMWISILIMS U JTUCCUMWIIALIMA — JB€ CTOPOHBI MeTaOosm3ma. Tumbel oOMeHa
BEIIIECTB: aBTOTPO(HBIA UM TreTepoTpodHBIA. YdYacTHe KHCIOpoJa B OOMEHHBIX
npolieccax. JHepreTuueckoe odecrnieueHue kietku: npepaiienrne AT B oOMeHHBIX
mporeccax. @DEpMEHTATHBHBIM XapakTep peakiuil KJIETOYHOrOo MeTaboJsim3Ma.
depMeHThl, UX CTPOCHHE, CBOMCTBA W MexaHu3M JaeictBus. Kodepmentsl. Otnnuus
(bepMEHTOB OT HEOpPraHUYEeCKUX KaTtaiu3aTopoB. benku-aktuBaTtoppl U OenKu-
MHTUOUTOPBL. 3aBUCHMOCTb CKOPOCTH (DEPMEHTATHBHBIX pPEAKIHMI OT pPa3IUYHBIX
(hakTOpOB.

IlepBuuHBI CHUHTE3 OpPraHUYECKUX BEHIECTB B KieTke. PotocuHTE3. CBETOBas
u TteMHoBas (a3bl. [IpogykTuBHOCTH (doTOCHHTE3a. BnusHue pasznudHbix (aKTOpOB
Ha CKopocTh poTocuHTe3a. 3HaueHue (POTOCHUHTE3A.

10
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XemocunTe3. PazHooOpasne OpraHm3MOB-XEMOCHHTETUKOB: HUTPHUQPHUIIUPYIOIIHAE
OakTepuu, >Kelie300aKTepuu, cepoOaKTepuH, BOJIOPOJHBIE OakTepuu. 3HAYCHUE
XEMOCHHTE3A.

AHaspoOHble opraHu3mbl. Buasl Opokenus. I[IpoaykTel OpokeHUST ©U  HX
UCIIOJIb30BAaHUE  YEJIOBEKOM. AHa’pOOHBIE  MUKPOOPIaHU3MbI  Kak  OOBEKTHI
OMOTEXHOJIOTHH U BO3OYyAUTEH OOJIC3HEH.

AspoOHBIE OpraHu3Mbl. JTalbl 3HEpreTuyeckoro obmeHa. lloaroToBUTENbHBIN
aTan. [ mmKonn3 — 0eCKUCIOPOJHOE PACHIEIUIEHHE TITFOKO3bI.

buonoruyeckoe okucieHUE, WIM KIETOYHOE JbixaHue. Ponb muTOXOHApPUN
B Ipoiieccax Ouosiorudyeckoro oxkucieHus. [{ukinueckue peakiuu. OKHUCIUTEIHLHOE
dbochopmnupoBanue. IlpeumymectBa a’pobHOro mnyTHd oOOMEHa BEIIECTB IMEpen
aHa’pOOHBIM. DPPEKTUBHOCTH SHEPTETUIECKOTO OOMEHA.

Jlemoncmpayuu:

llopmpemwr: 1. Ilpuctim, K.A. TumupszeB, C. H. Bunorpaackuii,
B. A. Ourensrapar, I1. Mutuenn, I'.A. 3aBap3uH.

Tabauyvl u cxemvl: «DOTOCUHTE3», «IHEpreTudyeckuii obmen», «buocunres
oenkay, «Ctpoenue pepMeHTa», «XeMOCUHTE3.

ObopyoosaHue: CBETOBOM MHKPOCKOM, OOOpyJOBaHUE Uil MPUTOTOBJICHUS
MOCTOSIHHBIX ¥ BPEMEHHBIX MUKPOIIPEINapaToB.

Jlabopamopnas paboma «V3ydyeHne KaTaqTuTUYECKONW aKTUBHOCTH (PEPMEHTOB
(Ha mpuMepe aMuJIa3bl WA KaTajaasbl)y.

Jlabopamopnas paboma «3ydenune epMEHTAaTUBHOTO PACIICIICHUS IEPOKCUA
BOJIOPO/Ia B PACTUTEIIBHBIX U KUBOTHBIX KJIETKAX).

Jlabopamopnas paboma «CpaBHEHHE MPOLECCOB (POTOCUHTE3A U XEMOCUHTE3A».

Jlabopamopnas paboma «CpaBHEHUE TIPOLIECCOB OPOKECHUS U IBIXaHUSD).

Tema 7. HaciencrBennasi uHgopmanus U peajau3anus ee B KJIeTKe

Peakinuu wmatpuuHoro cuHTe3a. IIpHHIMI KOMIUIEMEHTApHOCTH B PEaKLMIX
MaTpUYHOTO CUHTe3a. Peanu3zanus HaciaeACTBEHHONW UH(popMaluu. ['eHeTudeckuil Ko,
ero cporictea. Tpanckpunuus — matpuunbii cuHTe3 PHK. [IpuHOmMne! tpanckpunuuu:
KOMIUIEMEHTAPHOCTh, aHTUIIAPAIIJIETbHOCTh, ACUMMETPUYHOCTb.

Tpancnauust u ee stanbl. Yuactue TpaHcnopTHbix PHK B Omocunrese Oenka.
VYcnoBus ouocunTesa 6enka. KogupoBanue aMMHOKUCIOT. Posib pubocoM B OMOCUHTE3E
oenka.

Opranuzanusi reHOMa y MPOKAPUOT M SYKApUOT. Perymisiius akTUBHOCTU TE€HOB
y npokapuoT. ['mmore3a omepona (®. XKakoO, XK. Mano). Perymsius oOMEHHBIX
MPOIIECCOB B KileTKe. KileTouHbIl roMeocTas.

Bupycel — Hekietounble (OpMbl KM3HU M OOJMraTHble mnapasuThl. CTpoeHue
MPOCTHIX U CJIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTeprodaros.

Bupycubie 3a0oseBaHusi 4enoBeka, XUBOTHBIX, pactenuit. CIINJ, COVID-19,
COIMAJIbHBIE U MEAUIIMHCKHE TTPOOIIEMBI.

11
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Jlemoncmpayuu:

llopmpemwi: H.K. Konbsuos, /[.1. iBanoBckuii.

Tabnuyer u cxemwvr: «buocunrtes Oenka», «['eHernueckuil kom», «Bupych,
«bakrepuodarm.

lpaxmuueckas paboma «Co31aHUE MOJISTTH BUPYCay.

Tema 8. JKuzHeHHBII HUKJI KJIETKH

Knetounsiii muki, ero nepuoasl u perynanus. Marepdaza u muto3. Oco6eHHOCTH
npoleccoB, IMporekaromux B uHTepdasze. IloaroroBka KIETKU K JICJICHUIO.
[IpecunteTnueckuii (MOCTMUTOTUYECKU), CHUHTETHYECKMM M TOCTCUHTETUYECKUU
(TpeMHUTOTUYECKUN) IEPHOIBI HHTEP(DA3HI.

Matpuunsiii cunre3 JHK — pemmmkamua. Ilpunnunsr perukanuu  JIHK:
KOMIIJIEMEHTAPHOCTh, MOJYKOHCEPBATUBHBIN CHUHTE3, AHTUIIAPAILICIBHOCTh. MeXxaHnu3m
permikanun  JJHK. Xpomocomel. Ctpoenne xpomocom. Tenomepsl W TenomMepasa.
XpOMOCOMHBIM HA0Op KJIETKH — KapuOTHUI. JIWIJIOWIHBIA M TallJIOUIHBIA HaOOpPHI
xpomocoM. ['omonoruunsie XxpoMocoMbl. [10J10BbIE XPOMOCOMBI.

Jlenenue kneTtku — MuTO3. CTali MUTO3a M MMPOUCXOIAIINE B HUX MPOLIECCHI. THIIBI
muTo3a. Kaprokunes u nuToknHe3. buonornyeckoe 3Ha4ueHUE MUTO3A.

Perynsus MUTOTHYECKOTO MK KIETKU. [Iporpammupyemas kiieTouHas rudeib —
anonTo3.

Krnerounoe sinpo, XpoMOCOMBI, PyHKITMOHAIbHASI TEHOMHUKA.

Jlemoncmpayuu:

Tabnuyvt u cxemvl: <«OKU3HEHHBIM 1K KIETKH», «Mwuto3», «CrpoeHue
xpomocomy, «Permkanus [JTHK.

Obopyoosanue. CBETOBOM MHUKPOCKON, MHUKpompenapathl: «MHTO3 B KIETKax
KOPEIIIKA JIyKa.

Jlabopamopnas paboma «VI3ydeHne XpoMOCOM Ha TOTOBBIX MUKpPOIIpenapaTaxy .

Jlabopamopnas paboma «Habnronenue MuTo3a B KJIETKaX KOHYMKA KOPEIIKa JTyKa
(Ha TOTOBBIX MUKpOTIpETIapaTax ).

Tema 9. CTpoenne u pyHKIMH OPraHU3MOB

buonoruueckoe paszHooOpasue opraHu3MoB. OJHOKJIETOUHbIE, KOJIOHHUAJIbHBIC,
MHOT'OKJIETOYHBIE OPIaHU3MBI.

OcoOeHHOCTH CTPOEHHS M >KU3HEAEATEIbHOCTH OJHOKIJIETOYHBIX OpPraHU3MOB.
baktepun, apxeu, OAHOKJIETOYHBbIE TPUOBI, OJHOKJIETOYHBIE BOJOPOCIH, Ipyrue
POTUCTHI. KONIOHMAIbHBIE OPraHU3MBI.

B3anmocBsA3p yacTeld MHOTOKJIETOYHOTO OpraHu3Ma. TKaHW, OpPTaHbl U CHCTEMBI
opranoB. Opranusm kak eguHoe nenoe. ['omeocras.

Tkanu pacrenuid. TUIIBI pacTUTENBHBIX TKaHEW: oOpa3oBaTeibHasi, MOKPOBHAS,
MpOBOJAIIASL, OCHOBHas, MexaHudeckasd. OCOOEHHOCTH CTpOeHHUs, (QYHKIUN
Y PACIIOJIOKEHUS TKAaHEW B OpraHax pacTEHUM.
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TkaHW JKUBOTHBIX M YEJOBEKA. THWIbI >KUBOTHBIX TKAHEW: SNUTEIUAIIbHASA,
COCIUHUTENbHAs, MbIlIeyHasi, HepBHas. (OCOOEHHOCTH  CTpPOeHUs, (PyHKUMHA
Y PACITOJIOKEHMS TKAHEN B OPraHax KMBOTHBIX U YEJIOBEKA.

Opranbl. BeretaTuBHbIE U T€HEPATUBHBIE OpPraHbl pacTeHuil. OpraHbl U CUCTEMBI
OpPraHOB KUBOTHBIX U 4YesnoBeka. DyHKIMU OPraHOB M CUCTEM OPTaHOB.

Onopa Ttena opranu3smoB. Kapkac pactenuid. CkeneTsl OJHOKIJIETOYHBIX
Y MHOTOKJIETOYHBIX KUBOTHBIX. HapyKHbI1 1 BHYTpeHHHI ckeneT. CTpOEHUE U THUIIBI
COEAMHEHNS KOCTEN.

JIBuKeHue OpraHu3MoB. JIBMKEHHE OJHOKIIETOYHBIX OPTraHW3MOB: amMeOOHUIHOE,
KTYTHKOBOE, PECHUYHOE. /[BI>KEHNE MHOTOKJIETOYHBIX PACTECHUI: TPONIU3MbI U HACTHUHU.
JIBMKeHnE MHOTOKJIETOYHBIX KHUBOTHBIX M YEJIOBEKa: MbIlIeuHas cuctema. Pediekc.
CkeneTHbIE MBIIIIIBI U X padoTa.

IIntanue opranusmMos. IloryomieHne BOIBI, YITIEKUCIIOIO Ta3a U MUHEPAJIbHBIX
BEILIECTB pacTeHUsAMU. [IuTaHue >XUBOTHBIX. BHYTPHUIIOIOCTHOE M BHYTPUKIETOYHOE
numesapenue. [Inranre no3BOHOYHBIX KUBOTHBIX. OTAEIbI MMIIEBAPUTENBHOIO TPAKTA.
IInmesapurenbHble xenessl. [InmesapurenpHas cucTeMa 4yeaoBeka.

Jlpixanue opraau3MoB. Jlpixanue pacteHui. Jlpixanue )KuBOoTHBIX. [{uddy3us razos
yepe3 NOBEepXHOCTh KieTku. KoxHoe npixanue. JlpixarenbHas noBepXHOCTb. JKabepHoe
Y JIETOYHOE JbIXaHue. JIpIXaHue MO3BOHOYHBIX KUBOTHBIX M YEJIOBEKA. DBOJIIOLIMOHHOE
YCIIO)KHEHUE CTPOECHUs JIETKUX II03BOHOYHBIX JKMBOTHBIX. /JIpIXaTenbHas cucreMa
yeroBeka. MexaHu3M BEHTWIALMU JIETKUMX y NTULl U MIEKONUTaromux. Perymsauus
abixaHus. JlpixaTenbHble 00bEMBI.

TpancnopT BelecTB y OpraHu3MoB. TpaHCIIOPTHBIE CUCTEMBI pacTeHU. Tpancnopt
BEILIECTB Yy XUBOTHBIX. KpoBeHOCHass cucrtema m ee opranbel. KpoBeHOCHass cucrema
IT03BOHOYHBIX KMBOTHBIX M 4desioBeka. Cepalie, KpOBEHOCHBIE COCYIbI M KpoBb. Kpyru
KpOBOOOpAIICHHs. DBOJIIOIMOHHBIE YCIOKHEHHUS] CTPOEHHS KPOBEHOCHOM CHCTEMBbI
MMO3BOHOYHBIX )KUBOTHBIX. PaboTa cepauia u ee perynsiuus.

Brinenenne y oprannsMoB. Beienenue y pacteHuil. BuineneHne y KUBOTHBIX.
CokparutenbHble Bakyoiau. Opransl BbiaeleHus. OuibTpanus, ceKkpeuus U oOpaTHoe
BCACBHIBAHME KaK MEXaHWU3Mbl pabOThl OpPraHoB BbiAelieHUA. CBs3b MOJIOCTH Tena
C KPOBEHOCHOM U BBIJEIUTEIBHON CUCTEMaMHU. BbIeneHrne y TO3BOHOYHBIX KHUBOTHBIX
n yenoeka. [louku. Ctpoenue m (yHkuronupoBanue Hedpona. OOpazoBaHHE MOYU
y 4EJOBEKA.

3amura y Opranu3MoB. 3aliuTa y OJHOKIJIETOUYHbIX OpraHu3mMoB. Ciopsl OakTepHii
M LUCTHl NPOCTEUIIMX. 3alllUTa Y MHOTOKJIETOUHbIX pacteHnid. Kyrtukyna. Cpeacrtsa
MACCUBHOM U XUMHUYECKOM 3aIIUThl. DUTOHIIUBI.

3ammra y MHOTOKJIETOYHBIX JKMBOTHBIX. [IOKpOBBI M MX NPOM3BOJHBIE. 3aluTa
opranuszma ot Oonesneil. iImmyHnHas cucrema denoBeka. KiieTouHbI U TyMOpaJIbHbBIN
MMMYHUTET. BpokaeHHbII 1 npuoOpeTeHHbI crnenudpuiyeckuii uMMyHuTeT. Teopus
KJIOHaJIbHO-ceNiekTuBHOro ummyHutera (I1. Opnux, ®.M. bepuer, C. Toneraga).
BocnanurensHple OTBETHI OpraHu3MoB. PoJib BPOKJIEHHOTO MMMYHHUTETA B Pa3BUTHH
CUCTEMHBIX 3a00J1€BaHUM.
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PaznpaxxumocTh u perynsiuus y Opranu3MoB. Pa3apakuMoCTh y OJHOKJIETOUYHBIX
oprann3MoB. Takcucsl. Pa3npaxnuMocTs U peryisinus y pacteHnid. PocToBble BemiecTsa
1 X 3HAYCHHUE.

Hepsnas cucteMa u pediekropHas peryisiuus y >kuBoTHbIX. HepBHast cucrema u ee
OT/EJIbl. DBOJIOIMOHHOE YCJIOXKHEHHUE CTPOCHUSI HEPBHOM CHUCTEMBI y IKUBOTHBIX.
OTtaensl TOJIOBHOTO MO3Ta MO3BOHOYHBIX JKMBOTHBIX. Peduiekc u peduiekropHas myra.
be3ycnoBHbIE U YCIOBHBIE PE(DIEKCHI.

['ymopanbHas peryisinus v SHIOKPUHHAS CUCTEMA )KUBOTHBIX U YEJIOBEKa. JKee3bl
SHIOKPUHHOW CHUCTEMBI U UX TOPMOHBI. JlelicTBUE TOPMOHOB. B3aMMOCBS3b HEPBHOMU
Y SHIOKPUHHOM cucteM. ['unoranamo-runoduszapHasi cuctema.

Jlemoncmpayuu:

Ilopmpem: N.11. I1aBnos.

Tabnuyer u  cxemvl: «OIHOKIETOYHBIE BOJIOPOCIN», «MHOTOKIETOYHBIC
BoJiopocany, «bakrepuny, «IIpocreitmmey, «Opranbl IBETKOBBIX paCTEHUI», « CUCTEMBI
OpPraHOB TO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee CTpoeHMEe HaceKOMbIX», «TkaHu
pactenmity, «KopHeBble cucteMmbl», «CtpoeHue credis», «CTpPOSHHE JIMCTOBOM
TJTACTUHKWY, « TKaHU )KUBOTHBIX», «CKeleT yenoBekay, «llnuieBapurenbHas CUCTeEMay,
«KpoBeHocHas cucteMa», «/lpixarenbHass cucrtemay», «HepBHasg cucremay, «Koxkay,
«Mpimieunast cucreMa», «BblIenuTenpHas CHCTEMa», «OHIOKPUHHAA CHCTEMAay,
«Crpoenune wmbimnb», «Mmmynurer», «Kumeunononoctueie», «CxeMa NUTaHHS
pacteHuit», «kKpoBeHOCHBIE CUCTEMBI MMO3BOHOUYHBIX JKUBOTHBIX», «CTpOCHUE THUIAPHDY,
«Crtpoenue manapumn», « BHyTpeHHee CTpPOCHUE JOKAEBOTO YepBs», «HepBHas cucrema
peiO», «HepBHas cucrema msarymkm», «HepBHas cucTeMa IIPECMBIKAIOIIUXCSD»,
«HepBnas cucrema ntuiy, «HepBHas cucrema miiekonurarommx», «HepBHas cucrema
yejoBekay, «Pediexcy.

Obopydosanue: CBETOBOM MHKPOCKON, MHUKpOIpENapaTbl  OJHOKJICTOYHBIX
OpPraHU3MOB, MUKPOIIPENapaThl TKAHEW, PAKOBUHBI MOJUTFOCKOB, KOJUIEKIIUA HACEKOMBIX,
UTJIOKOXXUX, JKUBBIE SK3EMIUISIPhl KOMHATHBIX PAacTeHUM, TrepOapuu pacTeHUM pa3HBbIX
OTJEJIOB, BIIAKHBIC TMpenaparbl KUBOTHBIX, CKEJIEThl ITO3BOHOYHBIX, KOJUICKIUU
OECIO3BOHOYHBIX JKMBOTHBIX, CKEJIET 4eJoBeKa, O0OpyJoBaHHUE [JIsi JEMOHCTpaIyu
ITOYBEHHOT'O0 W BO3JYITHOTO MUTAHUS PACTECHUM, pACIICTUICHUS KpaxMaja U OCIKOB IO/
nercTBueM (PepMEHTOB, OO0OpYJOBaHUE JJIs JIGMOHCTPAIIMH OMBITOB 110 HM3MEPEHUIO
YKU3HEHHOM €MKOCTH JICTKUX, MEXaHU3Ma JbIXaTeJIbHbIX JIBUKCHUM, MOJICIU T'OJIOBHOTO
MO3ra pa3jInYHbIX )KUBOTHBIX.

Jlabopamopnas paboma «3yuenue TKaHeW pacTeHUN».

Jlabopamopnas paboma «3ydueHune TKaHeH >KUBOTHBIX.

Jlabopamopras paboma «VI3ydeHne opraHOB IIBETKOBOTO PACTCHUSD.

Tema 10. PasMHokeHMe 1 pa3BUTHE OPraHN3MOB

®opMBbI pa3MHOXKEHHSI OPTAaHU3MOB: OecIo0¢e (BKJI0Yasl BET€TaTUBHOE) U TI0JIOBOE.
Bunet  Oecrnonoro  pa3MHOXKEHMs: TOYKOBaHUE, CHOPYJALHUSA, (PparMeHTalus,
KJIOHHPOBAaHHUE.
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[TonoBoe pazmuoxenue. [lonoBbie KiIeTku, uin rameTtsl. Meio3. Ctagun meno3sa.
IloBenenune xpomocom B Meno3e. KpoccuHrosep. buosnormyeckuit cmbIcii Meno3a
Y IIOJIOBOTO Iporecca. Meno3 u ero MecTo B )KU3HEHHOM LIUKJIE OPTaHU3MOB.

[IpenzaponpimieBoe pas3Butue. ['ameToreHe3 y KUBOTHBIX. [lOJIOBBIE JKeEle3bl.
OOpazoBanue u pa3BUTHE TOJOBBIX KJeToK. CrmepmartoreHe3 u ooreHe3. CtpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBOpeHHEe W AMOpPUOHANIBHOE  pa3BUTHE  KUBOTHBIX. CrocoOs
OIUIOIOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NunuBuyaibHOE pa3BUTUE OPraHU3MOB (OHTOTE€HE3). OMOpHOJIOTHS — HayKa
0 pa3Butuu opranu3moB. CTanuu >MOpHOTeHe3a KUBOTHBIX (Ha MpUMEpE JISATYIIKH).
Hpobnenue. Tunbl apoGnenus. OCOOCHHOCTH  JPOOJICHHS  MJIEKOIMUTAIONIUX.
3apoJIbIIEBbIC JIUCTKU (TacTpyJisiius). 3aKjiaika OpraHoB M TKAHEH W3 3apOJIbIIIEBBIX
JUCTKOB. B3anMHOE BIMSHHME 4YacTel pa3BHUBAIOLIEIOCS 3apojibliia (3MOpHUOHANIbHAS
MHIYKIMS). 3akiajka IJIaHa CTPOEHUS KUBOTHOTO KakK pe3ysbTaT HEPapXUUECKUX
B3aUMOJICUCTBUI T€HOB. BinsiHe Ha 3MOpHOHAIBHOE PAa3BUTHE PA3IUYHBIX (PAKTOPOB
OKPY’KarOIIEH CPEIBI.

Poct u pa3zButue x)xuBoTHBIX. [locTamOpuonanbubiit iepuos. [IpsimMoe u Henpsimoe
pazButue. PazButre ¢ Metamopo3oM y 0eCro3BOHOUYHBIX M MO3BOHOYHBIX KUBOTHBIX.
buonornueckoe 3HaYeHUE MNPSIMOTO W HENPSIMOTO PaA3BUTHA, UX PACIPOCTPAHCHHUE
B ripupojie. Tumsl pocTa >KMBOTHBIX. DAKTOPHI PETYIISILMKU POCTA KUBOTHBIX U YEIIOBEKA.
Cranuu mocTaMOPHOHATFHOTO PA3BUTHS Y )KUBOTHBIX U uesioBeka. [lepruoasl oHTOTeHEe3a
yenoBeka. CTapeHne U cMepTh Kak OMOJIOTHYECKUE MPOIIECCHI.

Pasmuoxenue u pazsutue pacrenuil. ['ameroput u copoput. Melio3 B )KM3HEHHOM
nukie pacteHuii. Obpa3oBaHue crnop B mpoliecce Meio3a. ['ameTorenes y pacteHui.
OIUI0I0TBOPEHUE U PA3BUTHE PACTUTEIBHBIX OPraHU3MOB. J[BOMHOE OIJIOJAOTBOPEHHUE
y IIBETKOBBIX pacTeHuidl. O0pa3zoBaHuE U pa3BUTUE CEMEHHU.

MexaHu3MBbl peTyJIsSIIIui OHTOT€HE3a Y PACTEHUM U KUBOTHBIX.

Jlemoncmpayuu:

Ilopmpemwi: C.I'. Hapamus, X. [1Ineman.

Tabnuyer u cxemvl: «BereratuBHOe pasMHOkeHUE», «Tumbel Oecrosoro
pa3sMHOXeHUs», «Pa3MHOXeHHE XJIaMUIOMOHaAbl», «Pa3MHOMXKEHHE HBIJIEHBIY,
«PasMHO)eHue ruapey, «Meio3», «Xpomocombly, «l'amerorenes», «CTtpoeHue
AWLEKIETKNA U CrIepMaTo30uaa», « OCHOBHBIE CTaIMU OHTOreHe3a», «lIpsmoe n Henpsamoe
pa3BuTHeY, «Pa3BuTre Manckoro xyka», «Passurtue capanum», «Pa3BuTue JSTYLIKW,
«JIBOITHOE OTIOJIOTBOPEHUE Y IIBETKOBBIX pacTeHui», «CTpoeHne CEMSH OJTHOI0JIbHBIX
Y IBYIOJIBHBIX PACTEHUI», «JKU3HEHHBIN UK MOPCKOW KanmyCThD), «KU3HEHHBIN UK
Mxay, «KHU3HEHHBIN UKJI MATOPOTHUKAY, « KU3HEHHBIN IIUKII COCHBI».

ObopyodosaHue: ~ CBETOBOW  MHKPOCKON,  MHUKpOIpenapaTbl  SHIEKIETOK
U CIIEpMATO30UI0B, MOJIENb «[ MK pa3BUTHS JIATYIIKI.

Jlabopamopnasa paboma «VI3ydeHue CTpOEHUs TMOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOTpenaparax».
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IIpakmuueckas paboma  «BbIABI€HHE TNPU3HAKOB CXOJCTBA  3apOJbIIIEH
MTO3BOHOYHBIX )KHBOTHBIX).
Jlabopamopnas paboma «CTpoeHUE OPTraHOB PA3MHOKEHUS BBICIIUX PACTCHHIT».

Tema 11. 'eHeTHKa — HAyKA 0 HACJIEACTBEHHOCTH U U3MEHYMBOCTH OPraHU3MOB

Hcropust cTaHOBIEHUS W PAa3BUTHA T'€HETHKM Kak Hayku. Pabotel I'. Mennens,
I'. ne ®puza, T. Moprana. Posib 0T€UeCTBEHHBIX YUCHBIX B Pa3BUTHH T€HETUKH. PabOThI
H.K. KonsuoBa, H.M. Basunoa, A.H. benosepckoro, I'.JI. Kapneuenko,
10.A. ®unumuenko, H.B. Tumodeena-PecoBckoro.

OCHOBHBIE TEHETUYECKUE TOHATHUS W CHUMBOJIBI. ['OMOJIOTMYHBIE XPOMOCOMBI,
aJUIeJIbHBIEC T€HbI, AIbTEPHATUBHBIE MTPU3HAKH, TOMUHAHTHBIN U PELIECCUBHBIN MPU3HAK,
TOMO3HT0Ta, TETEPO3UT0Ta, YUCTasl JUHUS, THOpUILI, TeHOTUN, (peroturr. OCHOBHbBIC
METO/Abl ~ TEHETUKH:  THOPUIOJIOTHYECKUH,  IUTOJIOTHYECKUH,  MOJEKYJISIPHO-
TE€HETUYECKUM.

Jlemoncmpayuu:

llopmpemuwi: I'. Mennens, I'. ne ®pus, T. Mopran, H.K. Konsiios, H.I1. Basuiios,
A.H. benozepckuit, I'.J]. Kapnieuenko, 10.A. ®unmumnyenko, H.B. Tumodeen-PecoBckuii.

Tabauywl u cxemol: «MeTOIbI TEHETUKNY», «CXEMbI CKPEILIUBAHUS.

Jlabopamopnas paboma «Jpo3zoduiia kak 00bEKT TEHETUYECKUX UCCIICTOBAHUIN.

Tema 12. 3ak0oHOMEPHOCTH HAC/IEACTBEHHOCTH

Monorubpunnoe ckpeniuBanue. [lepBblil 3akoH MeHienss — 3aKOH eIMHO00pa3us
ruOpuI0B nepBoro nokosjeHus. [IpaBuno gomuHupoBanusa. Bropoit 3akon Mennens —
3aKOH pacUIeIUIeHus Mpu3HakoB. lluTojormueckre OCHOBBI MOHOTHOPHUAHOIO
CKpeluBaHus. [ unoresa 4ucToThl ramer.

AHanuzupyroniee ckpemuBaHue. IIpoMeKyTOUHBIM XapakTep HaclIeJOBaHMS.
Paciueruienue npru3HakoB MpY HEMTOJIHOM JJOMUHUPOBAHUH.

HurnOpuaHoe ckpemmuBanue. Tpetuil 3akoH MeHaenss — 3aKOH HE3aBHCHMOIO
HacJIeJOBaHMs MPU3HAKOB. L{uTomornueckre OCHOBBI AUTMOPUHOTO CKPEIIMBAHMUSL.

CuerieHHoe HacnenoBaHue mnpusHakoB. Pabotel T. Moprana. CuermieHHOe
HAaCJICJOBAHUE TE€HOB, HAPYLICHUE CLEIUICHUS MEXIy I'eHaMu. XPOMOCOMHAas TeOpus
HACJIEACTBEHHOCTH.

I'enetnka mona. XpPOMOCOMHBIM MEXAHU3M OIPEACICHUS TMoJa. AYTOCOMBI
U TOJIOBBIE XPOMOCOMBI. l'OMOramerHeli M TreTeporaMeTHbii IoJ. ['eHerudeckas
CTPYKTYpa IOJIOBBIX XpOMOCOM. HacnenoBanue npu3HakoB, CHEIUVIEHHBIX C ITOJIOM.

I'enorun kak nenoctHas cucrema. [imenoTpornus — MHOKECTBEHHOE JEUCTBUE T'EHA.
MHokecTBEHHBIN AJUICIIN3M. BzaumoneiictBue HeaJUICJIbHBIX T'CHOB.
Kommementapuocts. Onuctas. [lonmumepus.

['eHeTnyeckuil KOHTPOJIb Pa3BUTHUSL PACTECHUM, )XMBOTHBIX U YEJIOBEKA, a TaKXKe
(M3MOIOTUYECKUX MPOLECCOB, MOBEICHUS UM KOTHUTUBHBIX (PyHKIUH. ['eHeTHueckue
MEXaHU3Mbl CHMOHMOTEHE3a, MEXaHH3Mbl B3aUMOJCHUCTBUS «XO3MMH — MapazuT»
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U «XO3IMH — MHUKpoOHMOM». ['€HeTMdyeckue acmekThl KOHTPOJII M W3MEHEHUs
HACJIEJICTBEHHON MH(OPMAaILIMU B TTOKOJECHHUIX KJIETOK U OPTaHU3MOB.

Jlemoncmpayuu:

Ilopmpemuwi: I'. Mengens, T. Mopras.

Tabauyvr u cxemwvr: «llepBblii W BTOpOM 3akoHbl Menzaemns», «TpeTuil 3akoH
Mennens», «Ananusupyroniee CKpeuBanue», «HemnomHoe AOMHHHpPOBaHUEY,
«CuersieHHOe HaclieJOBaHUE MPU3HAKOB Y Apo30duiiel», «I'eHetuka nonay, «Kapuorun
yenoBekay, «Kapuotun npozoduibr», «Kapuotun nrunbs», «MHOXECTBEHHBIN
ajuieIu3My, «B3anMoaeiicTBrE TeHOBY.

Obopyoosanue: Monenb IS JEMOHCTPAIlMA 3aKOHOB €IWHOOOpaswsi THOPHUIOB
NEPBOr0 MOKOJICHUS W PACIICIUICHUs MPU3HAKOB, MOJIETb JJIA JEMOHCTPAIMHA 3aKOHA
HE3aBUCUMOI'0 HACJIEIOBAHMS NPHU3HAKOB, MOJENb JJIs JEMOHCTPALMU CLEIIEHHOTO
HaCJIeI0BaHMs PU3HAKOB, CBETOBOI MUKPOCKOI, MUKpoIripenapar: «/Ipo3zodpunar.

lIpaxmuueckas paboma «3ydenue pe3yinbTaTOB MOHOTUOPUIHOTO CKpEIIMBAHUS
y Ip030hUIIBD».

llpakxmuueckas paboma «V3yueHue pe3ynbTaTOB IUTHOPUIHOTO CKpPEIIMBAHUS
y Ip030dUITBD».

Tema 13. 3akoHOMEpPHOCTH H3MEHYHBOCTH

B3aumoneiictBue reHotuna u - cpeabl  npu  (GOpMUpPOBAHMM  (PEHOTHIIA.
N3MeHunBOCTh, Tpu3HAKOB. KayecTBEHHbIE M KOJIMYECTBEHHbIC MNPU3HAKH. Bubl
W3MEHUYMBOCTH: HEHACJICACTBCHHAS M HACJICACTBCHHAS.

MoaudukanroHHas  U3MEHYMBOCTb. Pomb  cpensl B (hOpMHUpPOBAHUM
MOAU(PUKALMOHHON H3MeHunBOcTH. Hopma peakiuu npusHaka. BapuanuoHHBIA psif
u BapuanmonHas kpuBas (B. Horamncen). CaoiictBa MOAu(pUKAITMOHHON
W3MEHYMBOCTH.

['eHoTunmyeckast U3MEeHUYUBOCTh. CBOMCTBA TEHOTUITMYECKON N3MEHUYMBOCTH. BHibl
TCHOTUITNYECKOM N3MEHUMBOCTH: KOMOMHATUBHASI, MyTAaIllHOHHASI.

KomOunaTtuBHasT HW3MEHUYMBOCTh. Meio3 M TIOJOBOM TIPOIECC — OCHOBA
KOMOMHATUBHON W3MEHYUBOCTU. POJIb KOMOMHATHBHONM HW3MEHYMBOCTH B CO3JaHUH
TCHEeTHYECKOT0 Pa3HO00pa3us B Mpejiesiax 0JJHOTO BU/IA.

MyTanmoHHass ”3MEHYUBOCTh. BUbI MyTalnii: reHHBIE, XPOMOCOMHBIE, TCHOMHBIE.
CrnoHTaHHBIE U UHAYIIUPOBAHHBIC MyTallUU. SJIepHbIC U [TUTOIIIA3MAaTUYECKUE MYTalIUH.
ComaTtnueckue ¥ 1onoBble MyTauuu. [I[puurHbl BO3HUKHOBEHHSI MyTalunii. MyTareHsl u
UX BIMSIHUE HA OpPraHu3Mbl. 3aKOHOMEPHOCTM MYTAllMOHHOIO Mpolecca. 3aKOoH
TOMOJIOTMYECKUX PsIIOB B HacaeAcTBeHHOM n3menunBoctu (H.W. BaBunos). BuesnepHnas
W3MEHYHUBOCTh Y HACJIEICTBEHHOCT.

Jlemoncmpayuu:

Hopmpemuwi: I'. ne ®pus, B. Moranucen, H.W. BaBuios.

Tabauysl u cxemvi: «BUIbl UBMEHUUBOCTHY, «MoaubuKaInOHHAsS H3MEHUYHUBOCTDY,
«KomOMHaTUBHAs M3MEHUUBOCTH», «Meio3y», «OmnogoTBopeHue», «l'eHeTndeckue
3a00seBaHus YeIOBEKay, « BUIIbI MyTanuii.
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Obopydosanue: KUBbIE U repOapHbIE K3EMIUISIPl KOMHATHBIX PACTEHUN, PUCYHKHU
(¢ororpadun) )KUBOTHBIX C PA3NUYHBIMUA BUJAMHU U3MEHUHUBOCTH.

Jlabopamopnas paboma «VcciaenoBanue 3aKOHOMEPHOCTEH MOAM(PUKAITMOHHON
U3MeHYHUBOCTHU. [locTpoeHne BapuanmoHHOTro psijia U BapUAIIMOHHON KPUBOMY.

Ilpakmuueckass ~ paboma  «Mytamun 'y nApo3oduibl  (Ha  TOTOBBIX
MUKpOIIpenaparax).

Tema 14. 'eHeTHKA Ye/I0BEeKA

Kapuorun 4enoBeka. MexayHapogHas MporpaMMma HCCIEIOBaHUS TE€HOMA
YesroBeKa. MeToabl M3ydeHUs] TCHETHKH YeJIOBEKA: TCHEATOTHYECKUH, OIM3HEIIOBBIMH,
IIUTOTCHETUYECKHUM, TOMYJISIIMOHHO-CTATUCTUUECKUH, MOJIEKYJISIPHO-TCHETHUYSCKUH.
CoBpemMeHHOE  ONpE/ACIICHUE  T'E€HOTHUIA! MOJITHOTEHOMHOE  CEKBEHUPOBAHUE,
FEHOTUNUPOBaHWE, B TOM uuciae ¢ mnomompbto [II[P-ananu3za. HacnencrBeHHbie
3a0oyieBaHusl 4YeioBeka. ['eHHbIE W XpOMOCOMHBIE OOJIe3HH 4YernoBeka. boie3nu
C HACJEACTBEHHOM MPEAPACIONOKEHHOCThIO. 3HAYEHUE MEIUIMHCKON T'E€HETUKH
B MPEJOTBPAILECHUA W JICYEHUU TE€HETHUYECKUX 3a00JIeBaHMI uenoBeka. Menuko-
F€HETUYECKOE KOHCYJIbTUpOBaHUE. (CTBOJIOBbIE KJIETKU. [loOHATHE «TE€HETUUYECKOro
rpy3a». OTHYECKHE aCMHEeKThl MCCIECIOBAaHUN B 00JIaCTM PEIAAKTUPOBAHUS TE€HOMA
1 CTBOJIOBBIX KJICTOK.

I'eneTnueckue bakTOphI TTOBBIIIICHHOM YyBCTBUTEJIBHOCTH yeJIoBeKa
K (Qu3nMuecKkoMy M XHMHYECKOMY 3arpsi3HEHUIO OKpYyXarolieil cpenbl. ['eHeTHueckas
MPEAPaCOIOKEHHOCTh YETIOBEKa K MATOJOTUSIM.

Jlemoncmpayuu:

Tabnuyvr u cxemwvi: «KapuoTum dYenoBeka», «MeToabl H3y4YeHUS TEHETHKHU
yelioBeKay, «I'eHeTHueckue 3a001eBaHMS YCIIOBEKa.

Ipaxmuueckas paboma «CocTaBIICHHE U aHATIA3 POJIOCTIOBHOMY.

Tema 15. Cesiekniusi OpraHu3zMoB

JlomecTuKanus W CeJeKUHUs. 3ap0oXKACHUE CENEKIMU W JOMECTUKAlUU. YUYEHUe
H.N. BaBunoBa o IlenTpax mpouCXOXKJIEHUSI U MHOTO0Opa3usi KyJIbTYPHBIX PACTCHUI.
Ponp cenekiuu B CO3MaHUU COPTOB pPAaCTEHUM W TMOpPOJ KUBOTHbIX. CopT, mopona,
mMTaMM. 3aKOH TOMOJIOTUYECKMX pSAIOB B  HACJIEACTBEHHOW HM3MEHUYHMBOCTH
H.N. BaBusnosa, ero 3HaueHue JJis CEJICKIIMOHHON pabOTHI.

Meroapl  cenekuuoHHOM — paboThl.  McKyccTBeHHBIM  OTOOp:  MacCOBBIA
Y UHIUBUTYaJbHBINA. DTarbl KOMOMHAITMOHHOW CceNeKIuu. VicnpiTanue mpou3BoANTENEH
1o NoTOoMCTBY. OTOOp MO T€HOTHUITY C MTOMOILBIO OLIEHKU (DEHOTHIIa MOTOMCTBA U OTOOP
10 TEHOTHUITY ¢ momo1ibko ananusa JHK.

HckyccTBeHHBINM MyTareHe3 Kak METOJI CEIeKIIMOHHON paboThl. PaguanimoHHbd 1
XUMUYECKUH MyTareHe3 Kak HMCTOYHUK MYTalMi y KyJbTYpPHBIX (DOpPM OpraHu3MoB.
Hcnonp3oBaHne TEHOMHOTO PEIAKTUPOBAHHMS W METO/0B pekomOuHaHTHBIX JIHK
JUISL TIOJTYYE€HUSI ICXOAHOTO MaTepuaa JJisl CEJICKIINH.

18



denepanphas padouas nporpamma | buomorus. 10-11 kiaccer (yriyOieHHBIH YPOBEHb)

[Tonmyuenue monumionaoB. BayTpuBumoBas rubpuauzanus. ban3kopoacTBeHHOE
CKpelIMBaHue, Wid WHOpuIuWHT. HepoacTBEeHHOE CKpellMBaHHWE, WM ayTOPHJIMHT.
I'eTrepo3uc u ero npuuuHbl. Mcnosb3oBaHue rerepo3uca B cenekuuu. OTaaneHHas
ruopuanzanus. llpeomonenue Oecrmoausi MEXBHAOBBIX THOpHUOB. JlocTuxeHus
CEJIEKIIMU PACTEHUN U KUBOTHBIX.

CoxpaHeHHE U HM3Y4YEHUE T€HETHYECKUX PECYPCOB KYJIbTYPHBIX PACTECHUN U UX
IUKUX POAWYEH NSl CO3/[aHHA HOBBIX COPTOB M THOPUIOB CEINBCKOXO3SHCTBEHHBIX
KyJbTYP.

Jlemoncmpayuu:

Ilopmpemwui: H.W. BaBunos, U.B. Muuypumn, I'.J1. Kapneuenko, ILII. JIykbaHeHKo,
b.JI. Acraypos, H. bopnoyr, /I.K. benses.

Tabauyvr u cxemovl: «LIeHTpBl MPOUCXOXKAECHUS W MHOIO00Opa3us KyJIbTYpPHBIX
pacTeHui», «3aKOH TOMOJOTHYECKHMX PSIJOB B HACJIEACTBEHHOW HW3MEHYMBOCTIY,
«Metopsl cenexkiumy, «OTnanennas rudbpuauzanus», «MytareHesy.

Jlabopamopnasa paboma «VI3ydeHune cCOpTOB KYJIbTYPHBIX PACTEHUU WU TOPOJ
JOMAITHUX )KUBOTHBIX).

Jlabopamopnas paboma «V3ydeHre METOI0B CEIEKIUN PACTEHUI.

IIpakmuueckas paboma «IIpuBUBKa pacTeHUI».

Oxekypcua  «OCHOBHBIE  METOABI W JIOCTHKEHHMS  CEJIEKIMM  PACTCHHU
U J)KUBOTHBIX (Ha CEJEKLMOHHYIO CTaHIIMIO, MJIEMEHHYIO (hepMy, COPTOUCIBITATEIbHBIN
YYaCTOK, B TEIUIMYHOE XO35MCTBO, B JJAOOPATOPHUIO arpOyHUBEPCUTETA WIIM HAYYHOIO
LEHTPA)».

Tema 16. BHOTeXHOJIOTHSI U CHHTETHYECKAsI OHOJIOT U

OOBEKTHI, UCTIOJIb3yEeMbIe B OMOTEXHOJIOTHH, — KJIIETOYHBIE U TKAHEBBIE KYJIbTYPHI,
MUKPOOPTaHU3MBbI, UX XapaKTepucTuka. TpaauiimoHHas OMOTEXHOJIOTUS: XJIeOOoneUeHHeE,
MOJTYyYEeHHE KHUCJIOMOJIOYHBIX MPOJYKTOB, BUHOAEINE. MUKPOOUOIOTUUECKUNA CUHTE3.
OOBeKTH MUKpOOHOJIOTHYECKHX TexHojorui. [Ipom3BoacTBO Oeka, aMHUHOKHUCIOT
Y BUTAMHUHOB.

Co3gaHue TEXHOJOTMW W HHCTPYMEHTOB II€JICHANPaBICHHOIO HM3MEHEHUS
U KOHCTPYHPOBAHUS T'€HOMOB C LIEJIBIO TOJYYEHUS OPraHU3MOB U MX KOMIIOHEHTOB,
COJIEp KaIllUX HE BCTPEUAIOIIUECS B MPUPOAE OMOCUHTETUYECKHUE MYTH.

Knerounas wnxeHepus. MeToasl KyJIbTypbl KIETOK W TKaHEW paCTCHUU
1 )kuBOTHBIX. KproOanku. Comatnyeckasi THOpUIN3aINsI U COMAaTHIECKUN SIMOPUOTEHE3.
Hcnonp3oBaHne rarionioB B CEJIEKIUU pacTeHUM. MICKYyCCTBEHHOE OIJIOAOTBOPEHUE.
PexoHCTpyKIIHS SSMLEKIETOK U KJIOHUPOBAHUE )KUBOTHBIX. METOT TpaHCIUIaHTALUK SIAEP
KJIETOK.

XpOMOCOMHass M TE€HHas  HHXeHepus. VICKyCCTBEHHBIM  CUHTE3  T€Ha
u  KoHCTpyupoBanue pexkomOuHaHTHRIX JIHK. JlocTmkeHwss ©  TEpCIEKTUBBI
XPOMOCOMHOW U T€HHOH MHYKEHEPHUH. DKOJOTHYSCKUE M ITHYECKHUE MPOOIeMbl TeHHON
VH)XCHEPUHU.
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Memuumnackue — O6morexHonoruu.  IloctreHomMHas — mudpoBas  MeaWLUHA.
[TIIP-guarHocTuka. MeTaOOJIOMHBIM aHaIu3, TEHOIICHTPUYECKUM aHaln3 MpoTeoma
YeJIoBEeKa JJIsi OIIEHKU COCTOSIHMSI €0 370pOBbs. VCIob30BaHUE CTBOJIOBBIX KIIETOK.
Taprernas Tepanus paka. 3D-OnonHxeHepus 11 pa3padoTku GyHIaMEHTAIbHBIX OCHOB
MEIUIMHCKUX TEXHOJIOTHM, CO3/JaHUsl KOMIUIEKCHBIX TKaHEeW COYETaHHEM TEXHOJOTUM
TpeXMEpHOrOo  OWOMpUHTMHTA W cKapdonauHra Il pelieHus  3adad
MEPCOHANTU3UPOBAHHON MEULINHBI.

Coznanne BEKTOPHBIX BAKILMH C IIENbI0 00ecredeHs] KOMOMHUPOBAHHOM 3aIllUThI
or  Bo3Oyautenedr  OPBU,  ycraHOBiIeHHME  MOJIEKYJSPHBIX  MEXAHH3MOB
¢bynkunonupoBanusi PHK-copepskamux BHpPYCOB, BBI3BIBAIOIIMX OCO00 OMacHbIC
3a00JIeBaHMUs YEeNIOBEKA U )KUBOTHBIX.

Jlemoncmpayuu:

Tabnuysr u cxemol: «Vcnonp30BaHME MHKPOOPTaHU3MOB B MPOMBIILICHHOM
POU3BOACTBEY, «KiteTouHas nHxeHepus», «I eHHass HHXXESHEPHI.

Jlabopamopnas paboma «3yueHne 00beKTOB OMOTEXHOIOTHI.

IIpakmuueckas paboma «1lonydyeHre MOJIOYHOKHCIIBIX TPOAYKTOBY.

Oxkckypcua  «bUOTeXHONMOTUST  —  BaKHEHIIas  MPOW3BOAMTENbHAs  CUiA
COBPEMEHHOCTH (Ha OMOTEXHOJOTUYECKOE IIPOU3BOCTBO)».

11 KJIACC
102 9, 3 HUX 8 4 — pe3epBHOE BpeMsl.

Tema 1. 3apo:xneHue U pa3BUTHE IBOJIONMOHHBIX NPEICTABICHUH B OM0JI0THI

OBomonuonHas teopus Y. [lapeuna. [Ipeanocbuiky BO3HUKHOBEHHS JapBUHU3MA.
Kuznb u HayuHas gedarenbHocTh Y. JlapBuHa.

JIBokytue cuiibl 3BotouMu BUIOB 1o Y. [lapBuHY (BbICOKass MHTEHCHUBHOCTH
pPa3MHOXXEHUSI OPTaHU3MOB, HACJI€/ICTBEHHAs U3MEHUMBOCTh, 00ph0a 3a CyIlleCTBOBAHHUE,
€CTEeCTBEHHBIN U UCKYCCTBEHHBIN OTOOD).

Odopmrnenue cunternueckoil teopuu sBomtonuu (CTI). HelitpanbHas Teopus
sBosonu. CoBpeMeHHas BOJIFOLIMOHHAST OMOJIOTHS. 3HAYE€HUE HBOIIOIIMOHHON TEOpUU
B (hopMUPOBaHNH €CTECTBEHHO-HAYYHOU KapTUHBI MUPA.

Jlemoncmpayuu:

llopmpemuwi: Apuctorens, K. JIunnei, JK.b. Jlamapk, 9.0K. Cent-Unep, XK. KroBbe,
Y. JTapsun, C.C. YetBepuxon, N.W. llImansraysen, 1. Xonaein, /.K. benses.

Tabauyvl u cxemwvi: «Cuctema xuBoi npupoasl (mo K. Jlunuerw)y», «Jlectauia
KUBBIX cyuiecTB (mo Jlamapky)», «MexanusMm (opMupoBaHus NPUCIOCOOJICHUN
y pacteHuid u xuBOTHbIX (mo Jlamapky)», «Kapra-cxema MapiipyTa MyTelIeCTBUS
Y. Hapsunay, «Haxonku Y. lapsunay», «DopMbl 00psOBI 3a cyliecTBoBaHuE», «[lopoabl
roiyoei», «MHorooOpasue KyJabTypHBIX (opM KamycTel», «llopoabl gomantHux
KUBOTHBIX», «Cxema oOpa3zoBanuss HOBBIX BuIOB (o Y. [apsBuny)», «Cxema
COOTHOILICHUS JBUXKYIIUX CHUJ JBOIONUN», «OCHOBHBIE TOJIOKEHUSI CHHTETUYECKOU
TEOPUU HBOTIOLINI.
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Tema 2. MUKpPO3BOJIIOLUS U €€ Pe3yJIbTaThI

[TomynsAuus Kak 21eMeHTapHas eAMHUIA 3BOIIOLMH. COBPEMEHHBIE METO/IbI OLIEHKU
TEeHETUYECKOTO pPa3HOOOpa3usi W CTPYKTypbl mnomyisiuil. M3MmeHenue reHodoHIa
MOMYJSIUUA KAaK 3JIEMEHTAPHOE SBOJIOLUMOHHOE SIBJICHHE. 3aKOH TI'€HETUYECKOTO
paBHoBecus /. Xapnau, B. BaitnOepra.

DOnemeHTapHbIe (HAKTOPHI (IBUXKYIIME CHIIBI) SBOMIONNH. MyTallnOHHBINA TPOIIECC.
KomOunaTuBHast wu3MeHUuBOCTh. [JIpelip TreHoB — ciydailHble HEHaIpaBJICHHbIE
MU3MEHEHHS YacToT ajijiesield B momyssusax. Dddext ocHoBarens. Murpauuu. M3omsmus
MOMYJISIIHI: reorpaduueckas (IpOCTpaHCTBEHHAs ), Onoorndyeckas (pernpoyKTHBHAS).

EctectBeHHbII 0TOOP — HanpapiAoLMi GakTop 3BoI0IUN. DOPMBI €CTECTBEHHOTO
oTOopa: ABWXKYIIMHA, CTaOMIM3UPYIOMINN, pa3pbiBaomuil (au3pynTuBHbIN). [lomgoBoit
0T00p. BO3HUKHOBEHME U 3BOIIOLUS COLMAIBHOIO MOBEJCHUS )KUBOTHBIX.

[TpucnocobaeHHOCTh OpPraHU3MOB KaKk  pe3yJbTar MHUKPO3BOJIIOLUH.

Bo3HuKHOBEHHE MPUCTIOCOOJIEHUI y OpraHu3MoB. ApoMop(o3bl U UAM0AAANTALUY.
[Ipumepsl npucnocoOJIeHUN y OpraHu3MoB: MopdoJoruyeckue, (pU3N0IOrHUYECcKue,
OnoxuMuYecKue, noBegeHueckrue. OTHOCUTEIBHOCTh MPUCITIOCOOIEHHOCTH OPTaHU3MOB.
Bun, ero kpurepun u cTpykTypa. BupooOpa3oBaHue Kak —pe3yJbTar
MUKPO3BOJIIOIUU. N30SIt — KITtoueBoi (pakTop BUm000pazoBanus. [yt u ciocoObl
BUJ1I000pa30BaAHMS: AJIIONATPUYECKOE (reorpaduueckoe), CUMITaTPUYECKOE
(3KOJIOTUYECKOE), «KMTHOBEHHOE» (MOJUILIONANU3aLMs, THOpuan3auus). JnurensHocTh
ABOJIFOLIMOHHBIX MTPOLIECCOB.

Mexanu3mbl pOpMUPOBAHUS OMOJTOTUIECKOTO Pa3HOOOPA3HSL.

Ponb »BOMIOIIMOHHONW OWOJNOrMU B pa3pabOTKE HAyYHBIX METOJOB COXPaHEHHs
OouopazHooOpazusi. MUKpPOIBOMIONKS W KODBOJIOIHUS TApa3uTOB U HX XO3SIEB.
MexaHu3mbl GOpMHUPOBAHUS YCTOMUHUBOCTH K aHTUOMOTHKAM U CIIOCOOBI OOPHOBI C HEM.

Jlemoncmpayuu:

Ilopmpemuwi: C.C. YeTBepukos, J. Maiip.

Tabauysl u cxemovl.: «MyTallMOHHAS U3MEHUUBOCTBY, «llomynsannonHas cTpykTypa
Buna», «Cxema mposiBleHUs 3akoHa Xapau—BaitnOepray, «J/IBmwxkymme Ccuibl
ABOJIIOLINKNY,  «IJKOJOTHYECKas  M30JSIUS  TOMyJAlud  ceBaHCKOW  dopenmny,
«I"eorpaduueckast U30JALMS JTMCTBEHHUIIBI CUOMPCKOW W JIMCTBEHHUIIBI JaypCKOil»,
«IlomynsIIMOHHBIE BOJIHBI YHCJIEHHOCTH XHUIIHMKOB M XepTB», «(Cxema IelCTBHS
€CTECTBEHHOTo 0TOOpa», «Dopmbl 00pbOBI 3a cymiecTBoBaHUE», «MHIYyCTpHaAIbHBIN
MenaHu3M», «Kuble uckomnaembie», «I[IOKpOBUTEIBCTBEHHAs OKpAacKa MXUBOTHBIXY,
«IIpenynpexnaromas OKpacka JKHBOTHBIX», «DHU3MOJIOIMYECKUE  aJaNTalun,
«IIpucnocobIeHHOCTh OPraHU3MOB U €€ OTHOCUTENBHOCTDY, «Kputepuu Bugay, «Buabi-
naBoiHukM», «CTpykTypa Buia B mnpupoae», «CrnocoObl BHI000pa30BaHUsA»,
«l"eorpaduueckoe BHUJI000pa30BaHHWE TPEeX BHJOB JaHABIIIEHY», «IKOJIOTHYECKOE
BHUI000pa3oBaHue BUAOB CcHHHID, «[lomummonasl pactenuity, «KamycTtHo-peneunsbiii
THOPUIY.
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Obopyoosanue: tepbapun pPACTCHHM, KOJUICKIIMA HACEKOMBIX, dYydeja TTHII
M 3BEpeil ¢ MpUMEpaMU Pa3IMYHBIX MPHUCIIOCOOJICHHUH, Yydesia ITHII U 3Bepeil pa3HbIX
BUJIOB, FepOapuu pacTeHUi OJIN3KMX BHI0B, 00Pa30BaBIIMXCS Pa3IMYHBIMU CITIOCOOAMHU.

Jlabopamopnas paboma «BbIsIBIIEHUE U3MEHYUBOCTH Y 0COOCH OJTHOTO BUIa.

Jlabopamopnas paboma «IIpucriocOOJICHUST OPraHU3MOB U WX OTHOCHUTEIbHAS
1eJICCO00PA3HOCTHY.

Jlabopamopnas paboma «CpaBHEHHE BHIOB IO MOP(OIOTHIECKOMY KPUTEPHUIOY.

Tema 3. Makpo3BOJTIOLHSA U €€ Pe3yabTaThl

Meroabl M3y4eHHs MakKpod3BOJOUMU. llaneoHTOnOrMuyeckue MeTolbl H3yYEHHUS
sBomonnu. [lepexonupie GopMbI M PUIIOTEHETHYECKHUE PSAIBI OPTAaHU3MOB.

buoreorpaduyeckue Meronsl uzyueHus sBoionuu. CpaBHeHHE (QIIOPHI U (payHBI
MaTepuKOB M OCTpOBOB. buoreorpadguueckue obmactu 3emiun. Buasl-sHaeMuku
U PEIUKTBHI.

OMOpHOJIOTUYECKHE U CPaBHUTEIBHO-MOP(HOJIOTHYECKUE METOAbl U3yUYEHUs
BONIIOLMU. ['eHeTHuecKMe MeXaHU3Mbl SBOJIOLIMU OHTOIE€HE3a U  IOSBICHUS
ABOJIIOIIMOHHBIX HOBIIECTB. [ OMOJIOTHYHBIE U aHAJIOTUYHBIE OpraHbl. PynumeHTapHbIC
OpraHbl U aTaBU3Mbl. MOJIEKYIISIPHO-TEHETHUECKUE, OMOXMMUYECKHE U MaTEMaTUYECKHE
METOJbl M3Yy4YEHHUs OBOJIOIUHU. ['oMonoruunble TeHbl. COBPEMEHHBIE METOIbI
MOCTPOEHUs (PUITOTEHETUYECKUX JIEPEBHEB.

XPpOMOCOMHBIE MyTallMU U 3BOJIOLHS TEHOMOB.

OO6uue 3akOHOMEpPHOCTH (TpaBuia) 3BOJONUU. HeoOpaTUMOCTh 3BOIIOIUU.
AnantuBHas paguanysa. HepaBHOMEPHOCTb TEMIIOB YBOJIOLUN.

Jlemoncmpayuu:

Ilopmpemwvi: K.M. bap, A.O. KoBanesckuii, ®. Mromnep, J. [ ekkenb.

Tabnuyvr u cxemovl. «DUIOTCHETUYECKUI ps  JomIaan», «ApXEoNTepuKCy,
«3Bepo3yOrie smeps», «Creronedansly, «Puanogutely, «CeMeHHBIC TAITOPOTHUKK,
«buoreorpaduueckue 30HbI 3eMiny, «JIpeid KOHTUHEHTOBY, «PenukTh», «HavyanbHbie
CTaauu HSMOPUOHAIBHOTO PAa3BUTHSI TO3BOHOYHBIX JKUBOTHBIX», «l'OoMoOJIOTHYHBIC
M aHAJOTUYHBIC OpraHb», «PymuUMEHTB», «ATaBU3MBI», «XPOMOCOMHBIE HaOOPbI
YyeloBeKka W uMIaHi3e», «lJaBHble  HampaBieHuss — dBodouum», «OOmme
3aKOHOMEPHOCTH 3BOJIIOLIUH.

Obopyoosanue. KONIEKIUU, TepOapuu, MYJSDKA HCKOMAEMBIX  OCTaTKOB
OpraHU3MOB, MYJSDKM TOMOJIOTHYHBIX, aHAJOTUYHBIX, PYJAUMEHTAPHBIX OpPraHOB
Y aTaBU3MOB, KOJIJIEKIIMM HACEKOMBIX.

Tema 4. IIpoucxo:xaeHue ¥ pa3BUTHE KU3HA HA 3emJie

HayuHnble runoTessl MpOMCXO0XKICHUS KU3HU Ha 3emiie. AOGHOTeHe3 U MaHCIIepMUSL.
JloHaydHble TPEJCTABICHUS O 3apOXKIECHUU JKU3HU (KpealumoHu3Mm). ['umoresa
MIOCTOSIHHOTO CaMO3apOXkKACHUSl KU3HU U €€ oOoInpoBepxkeHue onbitTamu @. Penn,
JI. Cnnannanianwy, JI. [Tactepa. [IponcxoxxaeHue KU3HU U aCTPOOHOIOTHS.
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OcHoBHBIE 3Tanbl HeopraHuyeckou sBosonuu. [lmanerapHasi (reojoruueckas)
HBOMIONMSA. XHUMHUYECKasi 3BOJIOLUS. AOHOTEHHBIM CHHTE3 OpPraHMYECKUX BEIECTB
u3 Heopranudeckux. Omeir C. Mumepa u I'. IOpu. OOpazoBaHue MNOIMMEPOB
n3 MoHomepoB. KoanepBatHas runore3a A.M. OmnapuHa, runore3a NEPBHUYHOIO
oyneona JI. Xomnpaeina, rererudeckas rumotreza [. Memnepa. Pu6osumbr (T. Yek)
u runote3a «vupa PHK» V. I'mnGepra. ®opmupoBanue memMOpaH ¥ BO3HHUKHOBEHHE
ITPOTOKJIETKH.

Hcropust 3emnn U MeToAbl ee u3ydeHus. Vckomaemble OpraHMYECKUE OCTATKU.
['eoxpononoruss u ee Meronbl. OTHOCHTENbHAs M aOCOJIOTHAs T€OXPOHOJIOTHS.
['eoxpoHoJIOrNYECKas MKaja: 30HbI, 3Pbl, IEPUOIbI, STIOXU.

HauvanbHble 3Tamel opranndeckoil 3Bostonuu. [losiBiieHME M 3BOMIOLUS TEPBBIX
KJIETOK. DBOJIOLHs MeTabonu3Ma. Bo3HHKHOBEHME NEepBBIX SKOcUcTeM. COBpEMEHHBIE
MUKpPOOHBIE OHMOIJIEHKH KaK aHaJoT MEepBBIX Ha 3emuie cooOmiecTB. CTpOMATOUTHI.
[IpoxaprOThI U DYKapHUOTBHI.

[IpoucxoxneHne 3ykapuoT (CUMOHMOreHe3). DBOJIOLUOHHOE IPOUCXOKIACHHUE
BHUpYCOB. [IponcxoxkaeHne MHOTOKJIETOYHBIX OPraHu3MOB. BO3HUKHOBEHHE OCHOBHBIX
TPy MHOTOKJIETOYHBIX OPTaHU3MOB.

OCHOBHBIE 9Tanbl HBOJIONMM BBICHIMX pacTeHui. OCHOBHBIE apoMOP(O3bI
pactenuil. Beixon pacrenuit Ha cymry. [losiBieHue CiopoOBBIX PACTEHUN U 3aBOCBAHHE
umiu cymn. CeMeHHbIe pacTeHus. [IporncxoxkaeHne NBETKOBBIX pACTECHUM.

OcHOBHbIE 3Tallbl 3BOJIIOLMHU KUBOTHOTO MHpa. OCHOBHbIE apoMOp(o3bl
KUBOTHBIX. Benjckas ¢ayna. KemOpuiickuii B3pbIB — MOSIBJICHUE COBPEMEHHBIX THIIOB.
IlepBbie  xopmoBeie KUBOTHbIE. JKW3Hb B BOJE. OBOJIONUS MO3BOHOYHBIX.
[Tpoucxoxnenne ampuouit u pentrimid. [IporcxoxaeHne MICKONUTAIONIMX W IITHII.
[Ipunuun xmroueBoro apoMopdosza. OcBoeHHe OECIO3BOHOYHBIMU U MO3BOHOYHBIMU
KUBOTHBIMH CYIIU.

PazBuTne xu3HM Ha 3emMie Mo paM U MEepUuoAaM: apxeu, MpOTEPO30, Maneo30u,
Me3030M, KaiH030i. OO0Ias XxapakTepucTUKa KIMMaTa U T'eOJIOTMYECKHX IMPOIIECCOB.
[losiBneHne W pacuUBET XapakTEPHBIX OPraHU3MOB. YTJIEOOpa3oBaHUE: €ro YCIOBHS
Y BIUSIHUE Ha Ta30BbIi cocTaB aTMOC(hEpHI.

MaccoBbie BBIMUpPAHUSI — SKOJIOTMYECKHE KPHU3UCHl Tpouuioro. IIpudyuHs
U CJHEACTBUS MAacCOBBbIX BbIMUpaHU. COBPEMEHHBIM 3KOJIOTMYECKHN KPHU3HC, €ro
ocobenHoctu. [Ipobiema coxpaneHus 6Guopaznoodpasusi Ha 3emIie.

CoBpeMeHHas cucTeMa opraHudeckoro wmwupa. [lpuHiunel kiaccudukanuu
opranu3MoB. OCHOBHbIE CUCTEMATUYECKUE TPYIIIbl OPTaHU3MOB.

Jlemoncmpayuu:

Ilopmpemuwi: ®. Penn, JI. Cnannanuanu, JI. ITacrep, 1.. Meunukos, A.1. OnapuH,
. Xonneiin, I'. Mennep, C. Mumiep, I'. FOpu.

Tabnuyvt u cxemvr: «Cxema ombiTa ®. Pemum», «Cxema ombita JI. Ilactepa
10 U3YYECHUIO CaMO3apOkKIAEHU KU3HN», «Cxema onbita C. Musmiepa, I'. FOpu», «9Tarbl
HEOpPraHU4eCKOW 3BOIOIMN», «['eoxpoHosiornueckas mkanay», «HauyanpHble 3Tanbl
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OpraHUYeCcKOi HBooNUN», «Cxema 00pa3oBaHUS IYKAPUOT IMyTEM CHUMOHOTEHE3a»,
«CucremMa xuBOM mpupoab», «CTpoeHue BUpYyca», «ApomMopdo3bl pacTeHUI»,
«Puanoutey, «OXHOKIETOUYHBIE BOIOPOCIN», «MHOTOKIETOUYHBIE BOJOPOCIHY,
«Mxu», «llanmopoTHukn», «l'oJOCEMEHHBIE pacTeHus», «OpraHbl I[BETKOBBIX
pacteHui», «CxeMa pa3BUTHUS IKUBOTHOTO MHUPaA», «ApoMop(]o3bl KUBOTHBIXY,
«Ipocreitmme», «KumednonosoctHeiey, «llnockue depBu», «HUIECHUCTOHOTHEY,
«Pp10BY, «3emHOBOAHBIEY, «lIpecmbikatommecs», «lITunp, «MIIEKONMUTAIOMINEY,
«Pa3BuTHe XM3HH B apXeucKou spe», «Pa3BuTHE KU3HM B NPOTEPO3OMCKOU 3pey,
«Pa3BuTHE XU3HU B TMAJICO30UCKOU 3pe», «Pa3BUTHE XU3HU B ME3030MCKOU 3pey,
«Pa3BUTHE XU3HM B KalHO30MCKOW 3pe», «CoBpeMEHHas CHUCTEMa OPraHHYeCKOro
MHPA.

Obopyodosanue: TepOapun pacTCHUN PA3IMUHBIX OT/ICJIOB, KOJUICKIIUA HACEKOMBIX,
BJIQXKHBIC TMPENapaTbl KUBOTHBIX, PAKOBHUHBI MOJUIFOCKOB, KOJUICKIIMM HWIJIOKOXKHUX,
CKEJIETHI ITO3BOHOYHBIX KMUBOTHBIX, UyUella ITUL U 3BEPEN, KOJUIEKIIUM OKAMEHEIOCTEN,
TMOJIE3HBIX UCKOIAEMBbIX, MYJISIKA OPraHUYECKUX OCTATKOB OPTaHU3MOB.

Bupmyanvuas nabopamopuas paboma «MoaenupoBanue onbiToB Musuiepa—tOpu
[0 M3YYCHUIO AOMOTEHHOTO CHHTE3a OPraHMYECKUX COCIUHEHUN B TEPBUYHOU
aTMocdepe».

Jlabopamopnas paboma «/3yueHre U ONMHUCAHUE UCKOMAEMBIX OCTAaTKOB JIPEBHUX
OPTaHU3MOBY.

lIpakmuueckas paboma «W3yueHue ocoOOCHHOCTEH CTPOECHMS PACTEHHM pa3HBIX
OTIEJIOBY.

Ilpakxmuuecxkas paboma «W3ydeHne OCOOCHHOCTEH CTPOCHUS ITTO3BOHOYHBIX
YKUBOTHBIX).

Tema 5. IIpoucxoxkaeHue 4e10BeKa — AHTPONOTeHe3

Paznensl u 3amaum anTponosorui. MeTo1bl aHTPOIIOJIOTHH.

CraHoBieHHE TIPEACTABICHUM O MPOMCXOKICHUHM 4YeJOBEKa. PenurnosHeie
BO33peHUs. COBpEMEHHBIE HAYYHBIE TEOPUH.

CxoncTBo yenoBeKa C KMUBOTHBIMM. CHCTEMATHYECKOE IOJIOKEHHE YEIIOBEKA.
CBuieTenbCTBa CXOJICTBA YEJIOBEKA C KUBOTHBIMU: CPABHUTEIHLHO-MOp(]oIornyeckue,
sMOpHoIoTHYecKue, (PU3H0I0ro-0MOXUMHUUECKHe, noBeaeHueckne. OTauuns 4eaoBeKa
OT KUBOTHBIX. [IpAMOX0KIEHNE U KOMIUIEKC CBA3aHHBIX C HUM IMPU3HAKOB. Pa3Butue
TOJIOBHOI'O MO3ra U BTOPOW CUTHAJIBHOU CUCTEMBI.

JIBrkymue cuibl (QakTopbl) aHTpONOreHe3a: OWOJOTHYECKUE, COILUAbHbIC.
CooTHoleHne OUOTOTHYECKUX U COLIMAIBHBIX (DAKTOPOB B AHTPOIIOT€HE3E.

OcHOBHBIE CTaJAMM aHTpororeHe3a. PaHHUE uenoBeKOOOpa3Hble O00E3bSIHbI
(IpOKOHCYJIBI) ¥ paHHHWE TOHTUJBI — OOIIME TPEAKH UYeTOBEKOOOpA3HBIX 00E3bSH U
moie. ABCTPalONUTEKU — ABYHOTHE NpeAKd Joaeil. UemoBeK yMmenblid, MEepBbIC
W3TOTOBJICHUST OpyauN Tpyha. YenoBeK NpsIMOXOAALIMA M IEPBBIM BBIXOJ JIKOJEU
3a npenensl Adpuku. UenoBek reiens0eprckuii — o0muid MpeaoK HeaHAepTaaIbCKOTo
YEJIOBEKA U YEJI0BEKa pa3yMHOr0. YUenoBeK HEaHAEPTAIbCKUN KaK BUI JIFOAEH XOJIO0AHOTO
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KIrmaTa. YenoBeK pasyMHBIM COBPEMEHHOIO THIA, IEHUCOBCKUHN YEJIOBEK, OCBOCHUE
KOHTHHEHTOB 3a npeaenamu Agpuku. [laneoreneTrnka u najaeoreHoOMHUKa.

DOBOJIIOLMST  COBPEMEHHOTO uyesoBeka. EcrecTBeHHBbIH OTOOp B MOMYJISIMSIX
yenoBeka. MyTalMoHHBIN Tporecc U noaumMopdusm. TlomynsunoHHble BOIHBI, Apeid
Ie€HOB, MUTpaIus U «3(PPeKT OCHOBATEISH B MOMYJISALUIX COBPEMEHHOTO YeJIOBEKaA.

Yenoseueckne pacel. [lomatne o pace. bompmme pacel:  €BpOIEOUIHAS
(eBpaswmiickas), aBCTpajo-HErpoujHas (SKBAaTOpUalbHAsi), MOHIOJIOWJHAS (a3UATCKO-
amepukaHckasi). BpemMs u myTu paccelieHHs 4ellOBeKa IO IulaHete. EIWHCTBO
yesjoBeuecknx pac. HaydHas HecocTosTenbHOCTh pacuszma. [IpucnocoOneHHOCTh
Yesl0oBeKa K pPa3HbIM YCIOBUSIM OKpY’Karolei cpeabl. BiusHue reorpaduueckoit cpeabl
u aperida renoB Ha MOP(HOJIOTHIO U PU3UOJIOTHIO YETIOBEKA.

MexauCIUIUIMHAPHBIE METOMIBI B (M3HYECKO (OMOIOTMYECKOW) aHTPOIOJIOTHH.
OBOJIFOLIMOHHAA AHTPOMOJIOTUS M MAJCOAHTPONOJIOTUS YEJIOBEYECKUX TMOIYJISIUN.
buocounansHele HUccienoBaHusA IPUPOABI 4eoBeKa. lcciegoBaHue KO3BOIIOLMU
OMOJIOTUYECKOTO U COLIMAIBHOTO B YEJIOBEKE.

Jlemoncmpayuu:

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

Tabauyvl u cxemwvl: «MeTOObl AHTPONOJOTUMY», «I OJOBHOW MO3I 4YEIOBEKaY,
«YenoBekooOpa3Hble  00€3bsiHBDY, «CKEJIEeT 4YelnoBeKa M CKEJeT IIHUMIIaH3e»,
«PynuMeHTBl M aTaBU3MbD», «JIBHKYIIME CUIIbI AHTPOIOIE€HE3a», «IBOJIIOLHUOHHOE
JIPEBO YEJIOBEKAY, K ABCTPAIIONUTEKY, «HETOBEK yMEIbI», «HeTOBEK MPAMOXOASIININ,
«/lenncoBckuil yenosek» «Heannepransip», «KpomaHboHIB, «lIpenku yenoBekay,
«OTansl HBOJIFOLIMY YEIOBEKa», «Packl yesoBekay.

Obopyoosanue: MyJsiKUA OKAMEHEJOCTEH, MPEIMETOB MaTEPUATIbLHON KyJIbTYpPHI
MPEAKOB 4YeloBeKa, penpoaykuuu (pororpaduu) kapTMH ¢ MUDOIOTHUECKUMU
u OUONEHCKMMU CIOKETaMU TPOUCXOXKIACHUS uesloBeka, (ororpadun HAXOIOK
MCKOMIAEMBIX OCTAaTKOB YEJIOBEKA, CKEJIET YEJIOBEKA, MOJIEIb Yepela YeJIOBEKa U yepena
IIMMITAH3€, MOJENb KWUCTH YEJIOBEKA W KHUCTH IIMMIIAH3E€, MOJEIN TOpCa MPEIKOB
YeJI0BEKa.

Jlabopamopnas paboma «VI3yueHue oCOOEHHOCTEW CTPOCHUS CKEJeTa YeJIOBEKa,
CBS3aHHBIX C IPSIMOXO0KICHUEM.

Ipaxmuueckas paboma «VI3ydeHne 3KOJIOTHYSCKUX aanTallui YeIT0BEKa.

Tema 6. Dkojormss — Hayka O B3aUMOOTHOIIEHHAX  OPraHM3MOB
U HAJJOPTraHU3MEHHBIX CUCTEM € OKPY KaIoIeld cpeaou

3apokneHre W pa3BuThe dKojoruu B Tpynax A. I'ymbonsara, K.®. Pyibe,
H.A. CesepuoBa, 3. I'ekkens, A. Tencnu, B.H. CykaueBa. Pa3aensl 1 3aa4n 3K0JIOTUH.
CB43b 3KOJIOTUM C APYTUMHU HAYKaMH.

Meronpt oskonoruu. [loneBsie HaOMIOACHHS. DKCIEPUMEHTHI B  DKOJOTHH:
MPUPOHBIE U TabopaTopHble. MoienrpoBaHre B SKOJIOTUHA. MOHUTOPHUHT OKPYKAIOIIEH
Cpeabl: JIOKAJIbHBIN, PErHOHATBHBIN U TJI00ATHHBIM.
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3HAUYEHHE HKOJIOTMYECKUX 3HAHUM JIsl YEIOBEKa. JKOJIOTHYECKOE MUPOBO33PEHUE
KaK OCHOBA CBs3€H denoBedecTBa ¢ npupogor. dopMupoBaHHE 3KOIOTUYECKOU
KYJbTYPbI U 3KOJOTUYECKON IPaMOTHOCTH HACEJICHU.

Jlemoncmpayuu:

TIlopmpempsi: A. I'ymbonbar, K.®. Pynse, H.A. CeBeprios, J. ['ekkenb, A. Tencinu,
B.H. Cykaues.

Tabnuyet u cxemwvr: «Pazpenst skonorum», «Meroabl sKkonorum», «Cxema
MOHHUTOPHUHTA OKPYKaIOLIEH CpeIbI».

Jlabopamopnas paboma «VI3yueHne METOI0B YKOJIOTHUECKUX UCCIICOBAHUID.

Tema 7. OpranusMsbl U cpea 0OUTAHUS

Dkosiornyeckre (PakTopel M 3aKOHOMEpPHOCTH ux neuctBus. Kiaccudukanms
HKOJIOTMYECKUX (PAKTOpPOB: aOumoTHueckue, OUOTHUECKHe, aHTpomoreHHsle. OOmme
3aKOHOMEPHOCTH  JEeHCTBUS  3Kojoruueckux QaxropoB. IlpaBmino MuHHMyMma
(K. Inpenrens, 0. JIubux). TosiepaHTHOCTh. DBPUOMOHTHBIE U CTEHOOUOHTHBIC
OpTraHHU3MBI.

Abunornyeckue (aktopsl. CBeT Kak 3Koyiornyeckuil (axrop. JlelicTBue pas3HbIX
YYaCTKOB COJIHEYHOI'O CIIEKTpAa Ha OpPraHU3Mbl. OJKOJOTWYECKHE TpPYIIIbl pacTEHUN
Y )KUBOTHBIX IO OTHOLLIEHHUIO K cBeTy. CUTHAJIbHAS poJib cBeTa. DOTONEpUOAN3M.

Temneparypa kak 3xKosorudeckuil pakrop. JleiicTBue remneparypbl Ha OpraHU3MBI.
[ToMKunOoTeEpMHBIE MU TOMOWOTEPMHBIE OpPraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIC
OpTraHHU3MBI.

Bnaxnocte kak  3kosnorudeckuid  ¢dakrtop. IlpucnocoOnenuss  pacTeHHit
K ToJiepaHuio BogHoro OanaHca. Kiaccudukaius pacTeHnid o OTHOLICHHUIO K BOJIE.
[TpucnocoOaeHust ) KUBOTHBIX K H3MEHEHHUIO BOJIHOTO peXHUMa.

Cpenbl oOuTaHUS OpPraHU3MOB: BOJHAs, HA3€MHO-BO3/YLIHas, MOYBEHHas,
rIIyOMHHAs MOJANOYBEHHAs, BHYTPHOPraHU3MeHHast. PU3NKO-XUMUYECKHE OCOOEHHOCTH
cpen oOutaHus opraHu3moB. [IpucnocoOneHust OpraHM3MOB K JKH3HM B pa3HbIX
cpenax.

buonornyeckue putmbl. BHemnne u BHyTpeHHUE pUTMbl. CyTOYHBIE U TOJUYHbBIE
putMbl.  [IpucnocoO0neHHOCTh OPraHu3MOB K CE30HHBIM HM3MEHEHHUSIM  YCJIOBHUI
KHU3HU.

Kuznennsie GopMbl opranu3moB. [lonsitue o xu3zHeHHoU (opme. KuzHeHHbIE
(GopMbI pacTeHMil: JepeBbsl, KYCTapHUKHM, KYyCTApHUYKH, MHOTOJIETHHUE TPaBbI,
OJlHOJNIETHHE TpaBbl. JKU3HEHHbIE (QPOPMBI KUBOTHBIX: THUJIPOOUMOHTHI, T'€OOMOHTHI,
a’poOuoHTHI. OCOOEHHOCTH CTPOCHUS U 00pasa >KU3HHU.

buotnueckue ¢akTopel. Bumasl OMOTHYECKMX B3aMMOJECHCTBUIN: KOHKYPEHITHS,
XMIIHUYECTBO, cuMOMO3 u ero Gopmbel. [lapazutusm, koomepauus, MyTyallu3M,
KOMMEHCaJIU3M (KBapTHUPAaHTCTBO, HaxyieOHM4ecTBO). HeTpoduueckue B3anMoaencTBus
(Tommueckue, dopudeckue, hadpuyeckue). 3HaUCHUE OMOTHYSCKUX B3aWMOJICHCTBUI
JUIsL  CYIIECTBOBaHUS OPraHU3MOB B cpele oOutaHus. I[IpuHOMI KOHKYPEHTHOTrO
VCKITIOYEHHUS.

26



denepanphas padouas nporpamma | buomorus. 10-11 kiaccer (yriyOieHHBIH YPOBEHb)

Jlemoncmpayuu:

Tabnuyvt u cxemwvl: «xojormdyeckue (paxtope», «CBETOBOWM  CIEKTPY,
«IKOJOTUYECKUE TPYMNIbl KUBOTHBIX IO OTHOIIEHUIO K CBETY», «TerioKpOBHbIE
KUBOTHBIE», «XOJIOAHOKPOBHBIE IKUBOTHBIE», «DU3NOIOTHYECKUE  aanTaluu
AKUBOTHBIX», «CpeJibl 0OUTaHUsI OPTaHU3MOBY, «bHOIOTrHYeCKUEe PUTMBD», « KU3HEHHBIE
dbopMbl  pacTeHHII», «KuzneHnole  GOpMbl  KUBOTHBIX»,  «DKOCHUCTEMA
IIMPOKOJMCTBEHHOTO Jiecay, «IKOCHCTEMa XBOWHOro Jeca», «llemu mnuTaHus»,
«XumnanuectBoy, «[lapazutuzmy», «Konkypenimsy, «Cumonos», «KommeHcammuzmy.

Obopyodosanue.: TepOapuu pacTEHUN M KUBOTHBIX, IPUCTIOCOOIEHHBIX K BIUSHUIO
Pa3UYHBIX DJKOJOTMYECKUX (HaKTOpOB, TIepOapuu CBETOJNIOOUBBIX, TEHEIIOOUBBIX
U TEHEBBIHOCIMBBIX PACTEHUH, CBETOJIOOMBBIC, TEHENIOOUBBIE M TEHEBHIHOCIUBHIC
KOMHATHBIE pacTeHUs, TepOapuu W KOJJICKIIMH TETUIOMIOOMBBIX, 3UMOCTOUKHX,
MOPO30YCTOMUYMBBIX PpPACTEHUN, 4dYydena TMTUIl U 3Bepei, repOapuu pacTeHUi,
OTHOCSIIUXCS K TUrpodutam, kcepouram, MmezopuraM, KOMHATHBIE PACTEHUS JaHHBIX
TPYII, KOJUIEKIIMHU KUBOTHBIX, OOMTAIONINX B Pa3HBIX Cpellax, repoapuu U KOJUICKIIUU
pacTeHUN W >KUBOTHBIX, OOJIAAIONIUX YEepTaMU MPHUCIOCOOJIEHHOCTH K CE30HHBIM
W3MCHEHUSM YCIIOBUW KW3HH, TepOapuyl M KOJUICKIIMA PACTEHUH W JKUBOTHBIX
Pa3IUYHBIX >KU3HEHHBIX (OPM, KOJUICKIIUU >KUBOTHBIX, YYACTBYIOIIUX B Pa3IMYHBIX
OMOTUYECKUX B3aUMOJCHCTBUSX.

Jlabopamopnas paboma «BbIsiBIEHUE MPUCTIOCOOTICHUI OPraHW3MOB K BIUSHUIO
CBETay.

Jlabopamopnas paboma «BbIsIBIIEHHE MPUCIIOCOOJICHUN OPraHU3MOB K BIUSHUIO
TEMIIEpPaTypbD».

JlabopamopHas paboma « AHATOMUYECKHE OCOOEHHOCTH PACTEHUI U3 Pa3HbIX MECT
oOUTaHUS.

Tema 8. DxoJiorusi BUA0B ¥ MOMYJISIIHIA

DKOJIOTUYECKUE XapaKTepUCTUKHU mnomyiasuuu. [lomynsuus kak Ouojoruueckas
cuctemMa. Poilb HEOMHOPOIHOCTH cCpefbl, (U3MYecKux OapbepoB M OCOOCHHOCTEU
Ouoyioruu BUJAOB B (POPMUPOBAHWUU MPOCTPAHCTBEHHOW CTPYKTYpPbl TMOMYJISIIHIA.
OcHOBHbBIE TTOKA3aTeNU MOMYJISLMU: YHUCICHHOCTh, IIJIOTHOCTh, BO3PACTHAsA U MOJIOBas
CTPYKTYpa, POKAAEMOCTh, IPUPOCT, TEMI POCTa, CMEPTHOCTb, MUTPALIUSL.

Dxoyiornyeckasi CTpykTypa mnonyisiiuud. OIlleHKa YHUCICHHOCTH TMOMYJISINH.
JluHamMyKa MOOMYJSIUMM M €€ peryisnus. buoTudyecknii mNOTEHUMAN MOMYJISIUU.
MopaenupoBanue AWHAMHUKUA NOMyJsiuu. KpuBble pocTa YUCIECHHOCTH MOMYJISIIUU.
KpuBsie BeokMBaHUS. Perynsiys yucaeHHOCTH OMYJIAINI: pojib (PaKTOPOB, 3aBUCSIIINX
Y HE 3aBUCSIINX OT IJIOTHOCTH. DKOJOTHUECKUE cTpaTteruu BuaoB (r- u K-ctparerun).

[Tonstue 06 sKkoornyeckoi Huile Bujaa. Mecroooutanue. MHOTOMEpHAasi MOJIETb
skosiornyeckon Humu JI.M. XaruumHcoHa. Pa3Mmepbl OKOJIOTMYECKOM  HULIW.
[ToTeHunanbHast ¥ pealTu30BaHHAsl HUIIIN.

Bup xak cucrema nonyssiiuii. Apeanabl BUI0B. BUbl 1 MX )KU3HEHHBIEC CTPATETHUH.
DKOJIOTUYECKUE SKBUBAJICHTHI.
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3aKOHOMEPHOCTHU TOBEJEHUSI U MUTpAIUi )KUBOTHBIX. bHojlornuyeckue MHBa3uu
qy>KEPOJHBIX BUJIOB.

Jlemoncmpayuu:

Llopmpem: ]I.N. XaT4nHCOH.

Tabnuyvr  u  cxembl:  «IKOJOTMUECKUE  XAPAKTEPUCTUKU  TOMYJISALIHI,
«IIpocTpaHcTBEHHAs] CTPYKTypa MOMyJsiuun», «Bo3pacTHble MUpaMUJIbl HOMYJISIIIUNY,
«CKOpOCTh 3acesieHUs] TOBEPXHOCTH 3e€MJIM PA3IUYHBIMU OpraHuzmMammy», «Mojenb
skoJiorndeckor Humu JI.M. XatunHcoHay.

Obopyodosanue. TepOapuM paCTCHUH, KOJIICKITUN )KUBOTHBIX.

Jlabopamopnas paboma «IIpucnocoOsieHUsI CEMsIH PaCTEHUN K PaCCEIICHHUIO.

Tema 9. DKoJ10rus CO00IIECTB. IKOJIOrHIECKHE CHCTEMBI.

Coo01iecTBa opranu3MoB. bruorieHo3 u ero cTpykrypa. CBsi3u MKy OpraHu3MamMu
B OMOIIEHO3E.

Oxocucrema kak oTkpbiTas cucteMa (A.Jl. Tencnu). dDyHKIMOHATBHBIE OJIOKHU
OpraHu3MOB B JKOCHUCTEME: MIPOJYLEHTHI, KOHCYMEHTHI, peayleHThl. Tpoduueckue
ypoBHU. Tpoduyeckue nenu u cetu. AdroTuyeckue 6J10Ku 3KocucTeM. [10UBBI U MBI
B 3KocucTeMax. KpyroBopoT BeIeCTB U TOTOK YHEPTUH B SKOCHUCTEME.

OcHOBHBIE TIOKa3aTENM SKOCHCTEMBI. bromacca W OpOayKLIHs. DKOJIOTUYECKUE
MUpaMU/Ibl YUCEN, OMOMACChl U SHEPTHUH.

HampaBneHnHbie 3aKOHOMEpHBIE CMEHBI COOOIECTB — cykieccuu. l[lepBuuHbie
1 BTOPUYHBIC CYKIIECCUU U UX MPUYUHBI. AHTPOTIOT€HHbBIE BO3JICUCTBUS HAa CYKIIECCHUHU.
KnnmakcHoe coobuiectBo. bruopaznooOpaszue v oJHOTa KpyroBOPOTa BEIMIECTB — OCHOBA
YCTOMYHUBOCTH COOOIIIECTB.

[IpupoiHBIE IKOCHUCTEMBI.

AHTpOIIOTEHHBIE PKOCUCTEMBI. ATposkocuctema. ArpoueHo3. Pazmmums mexnay
AHTPOTIOTEHHBIMH U MPUPOTHBIMU SKOCUCTEMAMH.

Ypboskocucrembl. OCHOBHBIE KOMIOHEHTHI ypOoskocucteM. ['oponckas diopa
n (Qayna. CuHaHTponm3alus TOpoAcKod QayHbl. buosornueckoe M XO035SHCTBEHHOE
3HAYEHUE arpOdIKOCUCTEM U YPOOIKOCUCTEM.

3aKkOHOMEpPHOCTH  (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJEHCTBHI  OpraHU3MOB
B 9kocucTteMax. I[lepeHOC SHEpPruu U BEIIECTB MEXKIY CMEXKHBIMH JKOCHUCTEMAaMHU.
YCTOMYMBOCTh OPraHU3MOB, MOMYJSIHUM KM SKOCUCTEM B YCIOBHUAX €CTECTBEHHBIX
Y aHTPOTIOT€HHBIX BO3/ICHCTBUIA.

MeTto10510THsi MOHUTOPHUHTA €CTECTBEHHBIX U AHTPOIIOTE€HHBIX SKOCUCTEM. .

Jlemoncmpayuu:

Ilopmpem: A.Jl. Tencnu.

Tabauysl u cxemol. «CTpyKTypa OMOIIEHO3a», « DIKOCHCTEMA IIMPOKOJIMCTBEHHOTO
neca», «IKOCUCTEMa XBOWHOro jeca», «DyHKUUOHAIbHBIE TPYINIbl OPraHU3MOB
B dKocucTeMe», «KpyroBopoT BemiecTB B dkocucteMmey, «llenu nutanus (macrOumiHasi,
NETpUTHAsA)», «DKOJIOTHYECKAas THUpaMHUa YHCe», «IDKOJOrhyeckas MNUupaMua
Oouomaccel», «OJKoJormyeckas Tnupamuaa -dHeprum», «OOpa3oBaHue 060J0Tay,

28



denepanphas padouas nporpamma | buomorus. 10-11 kiaccer (yriyOieHHBIH YPOBEHb)

«IlepBuunast cykieccusi», «BoccraHoBneHue meca mocie ToXkapa», «IKOCHUCTEMA
o3epa», «ArpoueHo3», «KpyroBopoT BeIIECTB U IMOTOK SHEPTUM B arpoleHO3e»,
«IIpumepsl ypOOIKOCUCTEMY.

Obopyoosanue: TepOapuu pPACTCHHUMA, KOJUICKIIMM HACEKOMBIX, 4Yydesina IITHII
U 3Bepell, repOapuu KyJbTYpHBIX W JUKOPACTYIIUX PACTEHUM, aKBApUYM KaK MOJIEIb
HKOCHUCTEMBI.

IIpakmuueckas paboma «VI3ydenue u onucanre ypO0o3KOCUCTEMBD.

Jlabopamopnas paboma «VI3ydeHume pa3sHOOOpa3usi MEIKUX IOYBCHHBIX
YJICHUCTOHOTHUX B Pa3HbIX IKOCUCTEMAX).

IOxckypcus « IKCKYpCUs B THTUYHBIA OMoTeoneHo3 (B 1yOopaBy, Oepe3HsiK, CIbHUK,
Ha CyXOJOJbHBIN WM TIOMMEHHBIN JIyT, 03€p0, OOJIOTO).

Ixckypcus « IKCKypCHUs B arpoOdIKOCUCTEMY (Ha TOJIC WITH B TEIIMYHOE XO3SHCTBO)».

Tema 10. Buocdepa — rinodanbHast IKocUCTEMA

buochepa — oOmennanerapHas o0osiouka  3emiid, TA€  CYIIECTBYET
WM CYIIECTBOBaja ku3Hb. Pa3Butue npencrapieHuit o ouocdepe B Tpyaax 2. 3rocca.
VYuenue B.W. Bepnanckoro o Ouocdepe. Obnactu Ouochepsl u ee cocraB. KuBoe
BEILECTBO OMOC(hEphI U ero PyHKIUU.

3aKOHOMEpPHOCTH cyiiecTBoBaHusl Ouocdepsl. OcoOeHHOCTH Ouocdepsl Kak
ro0anbHON 3KOcHCTeMBbl. JlMHamuueckoe paBHOBecue B Ouocgepe. KpyroBopotsl
BEIIECTB M OMOT€OXMMHMYECKHE IUKIbI (yriepoja, a3oTa). PUTMUYHOCTH SIBIICHUUN
B Ouocdepe.

3oHanbHOCTH Ouocheprl. [lonarue o 6uome. OCHOBHBIE OMOMBI CYIIU: TYHJIpa,
XBOMHBIE JIeca, CMEIIaHHbIE U IIUPOKOJIUCTBEHHBIE Jieca, CTENHU, CaBaHHBI, MYCTHIHU,
TPOMMUYECKHUE JIECa, BHICOKOTOphbs. Kimmar, pacTUTENbHBIA M KUBOTHBIM MUpP OHOMOB
CyLIH.

Ctpyktypa U (QyHKIHUS KUBBIX CHCTEM, OIIEHKA MX PECYpPCHOro MNOTEHIMaja
1 6nocepHbIX PYHKITUH.

Jlemoncmpayuu:

Ilopmpemui: B.. Bepnanckuii, 3. 3rocc.

Tabnuyer u cxemovr: «l'eocdheps 3emnm», «KpyroBopor azora B HPUPOJIL»,
«KpyroBopor yraepoga B mpupoae», «KpyroBopor Kuciopoga B - HOPUPOIE»,
«KpyroBopot BozbI B ipupoae», «OCHOBHbIE OMOMBI cyliny», «KinumaTuueckue mnosca
3emmm», «TyHuapa», «Taitray, «Cwmemannbiii Jsec», «IIIUpOKOJMCTBEHHBIN JIECH,
«Crenby, «CaBanHay, «IlycTbiHsy, « Tponnueckuii gecy.

Obopyodosanue: repdbapuul paCTCHUMN pa3HbIX OMOMOB, KOJIICKITUN KUBOTHBIX.

Tema 11. YesoBek U OKpyKa0Inas cpeaa

DKOJIOTUYECKUE KPU3HCHI U UX MPpUUYMHBL. Bo3neiicTBue denoBeka Ha Ouocdepy.
3arpsi3HeHHe BO3AYIIHOM cpeabl. OxpaHa Bo3ayxa. 3arps3HeHue BOJHOM cpenibl. OXpaHa
BOJIHBIX pecypcoB. Paspymienune mouBbl. OxpaHa MOYBEHHBIX pecypcoB. M3meHeHue
KJIUMaTa.
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AHTpONOreHHOE BO3JECHCTBUE HA PACTUTENBbHBIA W JKMBOTHbIA Mup. OxpaHa
PacCTUTEIBHOTO U )KMUBOTHOrO MHUpa. OCHOBHBIE IPUHIIMIIBI OXpaHbl MpUpoabl. KpacHble
kHUTH. Oco0o oxpansieMble npupoansie teppuropun (OOIIT). boranuueckue caapbl
Y 300JIOTMYECKHUE TTapKHU.

OCHOBHbIE TPUHLHUIIBI YCTOMYMBOTO Ppa3BUTHS UYEJIOBEUECTBA U IPHUPOJBIL.
PanmonansHoe NMPUPOAOIONB30BAHNE U COXPaHEHHE OMOJIOrMYEcKOro pa3HooOpasus
3emin. O01IKE 3aKOHOMEPHOCTH TII00ATBHBIX IKOJIOTUYECKUX KPU3UCOB. OCOOCHHOCTH
COBPEMEHHOT'0 KPU3HCA U €r0 BEPOSATHBIE MOCIEACTBHUS.

Pa3BuTHe METOJ0B MOHUTOPUHTA PA3BUTHUS OTTACHBIX TEXHOTEHHBIX MTPOIIECCOB.

Jlemoncmpayuu:

Tabnuywvr u cxemvi: «3arpsizHeHHE aTMochepbl», «3arps3HeHue ruapocheps,
«3arpsi3HeHue nouBbl», «llapHukoBbIil 3ddekT», «Ocobo oxpaHseMble MPUPOIHBIC
TEppUTOPUN», «MoOJenn yrpaBisieMOro MUupay.

Obopyoosanue. pororpadun oxpaHseMbIX pacTeHUN U )KUBOTHBIX KpacHo# KHUTH
Poccniickont @enepanun, KpacHoil KHUTH pernoHa.
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IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TPOT'PAMMBI
11O BUOJIOTUHN HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUs K pe3yIbTaTaM OCBOEHHUS 00yYarOIIMMUCS
mporpaMMm  cpefaHero  obOmiero  00pa3oBaHMS:  JUYHOCTHBIE, METalpEAMETHBIC
U TIPpEIMETHBIE.

B crpykType JIUYHOCTHBIX pE3yJbTATOB OCBOCHHUS MPOrpPaMMBbl MO OHUOJOTUH
BBIJICJICHBI CJIEAYIOIIME COCTABJISIONIME: OCO3HAHWE OOYYalOlMMHUCS POCCUHUCKON
IrPAXIAHCKOM HMIEHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEIIbHOCTH
¥ CaMOOTPEICTICHUI0, HATMIUE MOTUBAIUU K 00YYEHUIO OMOJIOTHH, [IeJICHAITPABICHHOE
pa3BUTHE BHYTPEHHUX YOEXKJICHHM JWYHOCTM Ha OCHOBE KIIOYEBBIX I[EHHOCTEH
U HUCTOPUYECKUX TPAAUIMN  pa3BUTUS OHUOJIOTMYECKOTO 3HAHUSA, TOTOBHOCTD
U CIIOCOOHOCTH OOYYalOIIUXCS PYKOBOJCTBOBATLCA B CBOEH JEATEILHOCTH IIEHHOCTHO-
CMBICJIOBBIMU YCTAHOBKAaMHM, TPUCYIIUMH CHUCTEME OHOJIOTMYECKOro o0pa3oBaHUs,
HaJU4KMe MPABOCO3HAHUS DKOJIOTMUECKOW KYJIbTYPhI, CIHOCOOHOCTH CTaBHUTh IIEJIH
Y CTPOUTH KU3HEHHBIC TUIAHBI.

JIn4HOCTHBIE pe3yNbTaThl OCBOCHUS MPOTPaMMbl O OHOJOTHUU JOCTUTAIOTCS
B CIMHCTBE YyYeOHOM M  BOCIMUTATENBHON JICSITEIIBHOCTH B  COOTBETCTBHUH
C TPaAUIIMOHHBIMU POCCUUCKUMHU COLUOKYJIbTYPHBIMU, UCTOPUUYECKUMH U JTYXOBHO-
HPaBCTBEHHBIMU IICHHOCTSIMH, TPHUHSATHIMH B OOIIECTBE NpaBWIAMH W HOpPMaMu
MOBEJICHUSI W  CIOCOOCTBYIOT  MpOIECCaM  CaMOIO3HAHWS,  CaMOBOCIHMTaHUS
Y CaMOPAa3BUTHS, PA3BUTUSI BHYTPEHHEH MO3UIIMU JTUYHOCTH, MATPUOTHU3MA U YBAKCHHUS
K 3aKOHY U TPaBOMNOPSAKY, YEJOBEKY TpyAda U CTaplieMy IOKOJEHUI0, B3aUMHOIO
YBOKCHUS, OEPEKHOTO OTHOUIEHUS K KyJIbTYPHOMY HaCIEIUI0 U TPAJULMAM
MHOTOHAIIMOHAJIBHOrO Hapoaa Poccuiickorr @enepainuu, OpUPOAEC U OKPYNKAIOUIEH
cpene.

JIngyHOCTHBIE pE3yJIbTaThl OCBOCHUS y4eOHOro mnpeaMera «buosiorus» T0JKHBI
OTpaXXaTh  TOTOBHOCTh W  CIIOCOOHOCTH  OOY4YarOIIUXCS  PYKOBOJCTBOBAThCS
chOpMHUpPOBAHHOW BHYTPEHHEW TO3UIMEH  JUYHOCTH, CHCTEMOM IIEHHOCTHBIX
OpUEHTAIUM, TO3UTUBHBIX BHYTPEHHUX YOEKICHHUI, COOTBETCTBYIOIIUX TPAIUIIMOHHBIM
IIEHHOCTSIM POCCHMCKOTO OOIIECTBA, PACHIMPEHHUE >KU3HEHHOT'O OIbITa W OIbITa
NEATEeIbHOCTH B TMPOLIECCE peaM3allMd OCHOBHBIX HAIPABICHHN BOCHUTATEIbHOU
NEATEeIbHOCTH, B TOM YHCJIC B YACTHU:

1) rpaIaHCKOr0 BOCIIMTAHUSA:

C(OPMHUPOBAHHOCTD TPAKIAHCKOW TMO3MIIMKA OOYy4Yaromerocss Kak aKTHBHOTO
¥ OTBETCTBEHHOTO YJICHA POCCUIICKOTO 00IIeCTBa;

OCO3HAaHHME CBOWMX KOHCTHTYIIMOHHBIX NpaB M OOS3aHHOCTEH, YBa)KEHHE 3aKOHA
U TIPaBOIIOPSI/IKA;
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TOTOBHOCTh K COBMECTHOM TBOPYECKOW ACSITENBHOCTH NPHU CO3TAHUM yUEOHBIX
IPOEKTOB, PEIICHNN YUeOHBIX U IMO3HABATEIbHBIX 3a/1a4, BBIIIOJHEHUH OMOJIOTHYECKUX
JKCIIEPUMEHTOB;

CIIOCOOHOCTh OMNPENENATh COOCTBEHHYIO NMO3UIMIO 10 OTHOUICHHIO K SIBJICHUSM
COBPEMEHHOM KU3HU U OOBSICHSTH €€;

YMEHHE YUYWUTHIBATh B CBOMX JAEUCTBUAX HEOOXOAUMOCTbh KOHCTPYKTHBHOTIO
B3aUMOJICUCTBUS JIIOJEH C pa3HbIMU YOEXKICHHUSIMH, KYJIbTYPHBIMH LEHHOCTSIMU
U COLIMAILHBIM IIOJIOKEHHUEM;

TOTOBHOCTh K COTPYIHHUYECTBY B IPOLIECCE COBMECTHOI'O BBIITOJIHEHUS Y4YEOHBIX,
[IO3HABATEIbHBIX U MCCIIEIOBATEIBCKAX 3a/1a4, YBAKUTEIBHOIO OTHOLIECHHUS K MHEHUIO
OIIIOHEHTOB IIPHU 00CYKJIEHUU CIIOPHBIX BOIIPOCOB OMOJIOIMYECKOT0 COJEPIKAHUS;

TOTOBHOCTb K TYMaHUTAPHOU U BOJIOHTEPCKOM AESATENBHOCTH;

2) NaTPUOTHYECKOTO BOCTIHTAHMSI:

c(hOpPMHUPOBAHHOCTh POCCUUCKON TPaXTAHCKOM MJIEHTUYHOCTH, MaTPUOTU3MA,
YBaXKEHHSI K CBOEMY HapoJy, YyBCTBa OTBETCTBEHHOCTH Iepen PoamHoil, ropaoctu
3a CBOM Kpal, cBOWO PoauHy, CBOW fA3bIK M KYJIbTYpYy, MPOLUIOE U HACTOSIIEE
MHOTOHAIlMOHAJIBbHOTO Hapoaa Poccnu;

[IEHHOCTHOE OTHOIIEHWE K MPUPOJHOMY HACIEAUI0O W TaMATHUKAM TPUPOJIbI,
NOCTUXKEHUAM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPY/E;

CITIOCOOHOCTH OIIEHMBATh BKJIaJ POCCUUCKUX YYEHBIX B CTAHOBJICHHE M Pa3BUTHE
OMOJIOTUH, TIOHUMaHUS 3HAYCHUsI OMOJIOTMU B MO3HAHUM 3aKOHOB MPUPOJIbI, B KU3HU
YeJI0BEKa U COBPEMEHHOTO OOIIECTBA;

uaerHas yOeXJIEeHHOCTb, TOTOBHOCTh K CIyXXKeHHI0O U 3amure OTeuecTna,
OTBETCTBEHHOCTb 3a €T0 CyIb0Y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHHUS:

OCO3HAaHUE IYXOBHBIX IEHHOCTEW POCCUICKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STHYECKOTO ITOBEICHUS;

CITIOCOOHOCTh OIIEHHMBATh CHUTYallMI0O MW TPUHUMATh OCO3HAHHBIC peIIeHUs,
OPUEHTHUPYACH HA MOPAITbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH,;

OCO3HAHME JTUYHOTO BKJIAJIa B MOCTPOECHUE YCTOMYMBOTO OYIyIIETo;

OTBETCTBEHHOE OTHOIIICEHUE K CBOUM POJUTENSAM, CO3JaHUI0O CEMbUM HA OCHOBE
OCO3HAHHOI'O0 NPUHATHS LEHHOCTEM CEMEWHOM XKU3HU B COOTBETCTBUU C TPALULIUSAMU
HapoaoB Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHNS

ACTETUYECKOE OTHOIIEHHE K MHpPYy, BKJIIOYas O3CTETHKY ObITa, HaydHOTO
U TEXHHYECKOTO TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHIA;

MOHUMAaHKE YMOIMOHAIBHOTO BO3ACHCTBHS )KMBOM MPUPOJIBI U €€ IEHHOCTH;

TOTOBHOCTH K CAMOBBIPAYKEHHUIO B PA3HBIX BUAX UCKYCCTBA, CTPEMIIEHUE TPOSIBIIATH
Ka4yeCTBa TBOPUYECKOM TINYHOCTH,
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5) pu3nyeckoro BOCIUTAHUS:

NOHUMAHUE M peau3aius 3J0POBOro M 0e30macHoro obpasza Xu3HU (3A0pOBOE
NUTaHWe, COOJIIOJCHHE TMIMEHUYECKUX IMPaBUI M HOPM, COAJaHCHPOBAHHBIA PEKUM
3aHATHH U OT/IbIXa, peryysipHast pusndyeckas aKTHBHOCTD), OEPEKHOT0, OTBETCTBEHHOT'O
U KOMIIETEHTHOI'O OTHOIICHHS K COOCTBEHHOMY (HU3MYECKOMY M IICHXHYCCKOMY
37I0pPOBBIO;

MOHMMaHHUE [EHHOCTH MPABWII WHINBUIYAIBHOTO M KOJUIEKTUBHOTO 0€30IacHOrO
MIOBE/ICHUS B CUTYAIUAX, YIPOXKAIOIIHMX 3I0POBBIO U JKU3HH JIFOICH;

OCO3HAHHME TIOCICJACTBHIA M HEHPUATHS BPEAHBIX MNPHUBBIYEK (YIOTPEOICHHS
aJIKOTOJIs, HAPKOTUKOB, KYPEHHS);

6) TPy10BOTr0 BOCIIMTAHUS:

TOTOBHOCTbH K TPY/y, OCO3HaHHE IICHHOCTH MacTePCTBa, TPYI0JII00HE;

TOTOBHOCTh K AKTUBHOM JEATENbHOCTH TEXHOJOTMYECKOM M  COLMAJIbHOM
HaAIpaBJIEHHOCTH, CHOCOOHOCTh HWHUIMHPOBATh, IUIAHUPOBATH U CAMOCTOSATEIbHO
BBITIOJHSATH TaKyIO JESTEIbHOCTH;

UHTEpEC K pa3Iu4HbIM cdepaM NpoPeCcCHOHATBHON JEATEIbHOCTH, YMEHHE
coBeplIaTh OCO3HAHHBIA BBIOOp Oyayuieil mpodeccuu U pearn3oBbIBaTh COOCTBEHHBIE
’KU3HEHHBIC TUTAHbI;

TOTOBHOCTh M CITOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BaHUIO Ha MPOTSHKEHUH
BCEH JKU3HU;

7) 3K0JIOTMY€eCKOr0 BOCTIUTAHUS:

AKOJIOTMYECKHU 11€JIECO00pa3HOe OTHOIIEHUE K MPUPOJE KaK MCTOUYHUKY >KU3HU
Ha 3emJie, OCHOBE €€ CYIIIECTBOBAHUS;

MOBBIIIEHWE  YPOBHS  OKOJOTMYECKOW  KYJNbTYphbl: TPUOOPETEHHE  OMbITA
IJTAHUPOBAHMS MOCTYNKOB U OLUEHKHA MX BO3MOXKHBIX ITOCIEICTBUU ISl OKPYKAIOLIEH
cpenpl;

OCO3HaHWE TJIOOAIBHOTO XapakTepa »JKOJOTUYECKUX TMpoOJeM U myTed Hux
pELICHNS;

CIIOCOOHOCTh HCIOJIb30BaTh MPUOOpETaeMble TMPU W3YYCHUU OUOJIOTHH 3HAHUS
Y YMEHHS NP PEIIeHUN TPO0JIeM, CBSI3aHHBIX C PAllMOHATIBHBIM MPUPOIOTIONHE30BaHUEM
(coOmroieHue TMpaBWwil TOBEJAEHUST B MPUPOJE, HAMNpPABICHHBIX HA COXpaHEHUe
paBHOBECHUS B 9KOCHCTEMaX, OXpaHy BHJIOB, YKOCUCTEM, brocdeps);

AKTUBHOE HEINPUATHE ACUCTBUM, IMPUHOCIIIUX BPEI OKPYXKAKOUIEH MPUPOTHOU
cpene, yMEHWE TMPOTHO3UPOBATH HEOIATONMPHUATHBIC HSKOJOTHUYECKHE TOCIECTBUS
NpEeANTPUHUMAEMBIX IEMCTBUM U IIPEAOTBPAIATh UX;

HAJIMYKUE PA3ZBUTOTO HKOJIOTMYECKOTO MBIIIJICHHS, 3KOJOTHYECKOW KYJIBTYPBI,
ONbITAa JEATEIBHOCTH 3KOJOTMYECKOW HAIMPABICHHOCTH, YMEHHS PYKOBOJCTBOBATHCA
MMHU B TI03HABATEIbHOW, KOMMYHUKATUBHOM M COIMAIIBHOM NPAKTUKE, TOTOBHOCTH
K YYaCTHIO B IPAKTUYECKOU JIEITETbHOCTH IKOJIOTHYECKON HAIPABIEHHOCTH;

33



denepanphas padouas nporpamma | buomorus. 10-11 kiaccer (yriyOieHHBIH YPOBEHb)

8) HeHHOCTH HAYYHOTO MO3HAHUS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs HAYKH W OOIIECTBEHHOW IPaKTUKH, OCHOBAHHOTO Ha JIHAJIOTE KYJIBTYD,
CHIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIMKYJIBTYPHOM MUPE;

COBEPIIICHCTBOBAHKME SI3BIKOBOM U YWTATEIbCKOM KYyJIbTYpbl Kak CpEICcTBa
B3aUMOJCHCTBHS MY JIFOJBMH U TTO3HAHUS MHPA,;

OHUMaHUeE crielu UK ONOJIOTUN KaK HayKH, OCO3HAHUS €€ POJId B POPMUPOBAHUHT
paIiOHaJIBbHOTO HAYYHOTO MBINUICHUS, CO3JMaHUM IEJIOCTHOTO TMPEACTABICHUS
00 OKpy’KaroIleM MUpe Kak O €IUHCTBE MPHUPOJBI, YeTIOBEKa M OOINECTBa, B TIO3HAHUU
NPUPOJHBIX 3aKOHOMEPHOCTEH M peHmIeHUH TPOOJeM COXpPaHEHHS MPUPOIHOTO
paBHOBECHS;

yOeXICHHOCTh B 3HAYUMOCTH OWOJIOTMHM JJIi COBPEMEHHOW IMBHIIM3AIINU:
oOecrieueHrss HOBOTO YPOBHS pa3BUTUS MEIUILIMHBI, CO3JaHUE MEPCHEKTUBHBIX
OMOTEXHOJIOTH, CIIOCOOHBIX PEIIaTh PECYpPCHBIE MPOOJIEMBbl Pa3BUTHS YEIOBEUYECTBA,
MOMCKa MyTeW BBIXOAA W3 TJIOOAIBHBIX HKOJIOTHYECKUX IMpobiieM u olecreueHus
nepexoja K YCTOMYMBOMY Pa3BUTHIO, PAIIMOHAILHOMY HCIOJIb30BAHUIO TMPUPOJIHBIX
pecypcoB U (OPMHUPOBAHUIO HOBBIX CTaHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B MOJIYYCHUH OMOJIOTUYECKUX 3HAHUW B IEJSX MOBBIIICHUS
oOIel KyJbTypbl, €CTECTBEHHO-HAyYHONM TIpaMOTHOCTH, KaK COCTAaBHOM YacTu
(GYyHKIHMOHATIBHOM TpaMOTHOCTH  oOOydamwmuxcsa, GopMuUpyeMod TpH U3yYEHUU
OMOJIOTHH;

NOHUMaHUE CYIIHOCTA METOJIOB TO3HAHMS, HCIIONb3YEMbIX B €CTECTBEHHBIX
HayKax, CHOCOOHOCTH HMCIOJIb30BaTh MOJydyaeMble 3HAHUS ISl aHAIM3a U OOBSICHEHUS
SBJICHHM OKPYXAIOIIEr0 MUpPAa U TMPOUCXOASIIMX B HEM H3MEHEHUN, YMEHHUE NeNaTh
000CHOBaHHBIE 3aKJIIOUCHHMSI HAa OCHOBE HAYYHBIX (DAKTOB M HUMEIOIIMXCS JaHHBIX
C IIEJIbIO TIOJTYYEHHSI JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CAMOCTOSITENIBHO HCTIOB30BaTh OMOJIOTUUECKIE 3HAHUS JIJISl PEIICHUS
Mpo0JIeM B PEaTbHBIX KU3HECHHBIX CUTYAIIHSIX;

OCO3HaHWE IIEHHOCTH HAyYHOW JEATEILHOCTH, TOTOBHOCTH OCYIIECTBIIATH
MPOEKTHYIO M MCCIIEIOBATEIBCKYIO JEATEIbHOCTh HHIUBUIYAIBHO U B TPYIIIIE;

TOTOBHOCThH U CITIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO M CaMOOOPa30BaHUIO,
K aKTUBHOMY TIOJIYYCHHUIO HOBBIX 3HAHUMU 1O OMOJIOTHH B COOTBETCTBUU C KU3HEHHBIMU
MOTPEOHOCTSIMHU.

B mporecce mocTukeHUs JIMYHOCTHBIX PE3yJIbTATOB OCBOCHHS OOYYaIOIIUMHUCS
MpPOTpaMMBbl  CPEJTHEr0 00Iero o0pa3oBaHUs y OOYYaIOIMIMXCS COBEPIICHCTBYETCS
AMOITMOHAJIBHBIN UHTEIJIEKT, IPEANOIaralomuii copMUpoOBaHHOCTD:

CaMOCO3HAHUS, BKIIIOYAIONIIETO CIOCOOHOCTh IMOHWMATh CBOE JMOIMOHAIBEHOE
COCTOSIHHE, BUJICTh HAMPABJICHUS PA3BUTHSI COOCTBEHHOM dMOITMOHAIBHON c(pepbl, OBITh
YBEPEHHBIM B ce0e;

CaMOPETYJIMPOBAHUS, BKIIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATh
OTBETCTBEHHOCTH 32 CBOE TIOBEACHUE, CTIOCOOHOCTD aIaliTUPOBATHCS K SMOITMOHATBHBIM
W3MEHEHUSIM U TIPOSIBIIATh THOKOCTh, OBITH OTKPHITHIM HOBOMY;
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BHYTPEHHEW MOTHUBAIlMH, BKJIIOYAIONIEH CTPEMJICEHHE K JIOCTHXKEHUIO LIEJIH
U YyCHEXy, ONTUMHU3M, WHHIIMATUBHOCTb, YMEHHUE JEHCTBOBATh, MCXOJAS M3 CBOMX
BO3MOXKHOCTEH;

SMIATHUH, BKIIOYAIOMICH CIIOCOOHOCTh ITOHHMMATh SMOIMOHAIBHOE COCTOSHHE
JIPYTUX, VYYUTHIBATH €r0 TMPU OCYIIECTBICHHMH KOMMYHHKAIIMH, CIIOCOOHOCTh
K COUYBCTBHIO U CONIEPEKUBAHMUIO;

COITMAJIbHBIX HABBIKOB, BKJIIOYAIONIUX CIOCOOHOCTh BBICTPAWBATh OTHOIICHUS
C APYTUMH JIIOJIbMU, 3a00TUTHCSI, MPOSBIISITH UHTEPEC U pa3peiiaTb KOHPIUKTHI.

METAIIPEIMETHBIE PE3YJIbTATBI

MertanpeameTHble pe3yabTaTbl OCBOCHHA YyueOHOro mnpenmera «buomorus»
BKJIIOYAIOT:  3HauYMMble JUIsi  (POPMHUPOBAHUS  MHUPOBO33PEHUA  O0YYarOIIUXCS
MEXIUCUUIUIMHAPHBIE (MEXIIPEIMETHBIE) OOIlEHAayYHble MOHSITHS, OTpa)Karolue
L[EJIOCTHOCTh HAyYHOM KapTHUHBI MUpa U CclielU(UKY METO0B TO3HAHUS, UCIIOJIb3YEMBIX
B €CTECTBEHHBIX HayKax (BEILLECTBO, SHEPTus, SIBJICHHE, IMPOLECC, CUCTEMA, HAYUYHbBIN
(dakT, NOpPUHLHUI, THUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIEI0BaHUE,
Ha0JII0JIeHUE, U3MEPEHUE, FIKCIIEPUMEHT U JPYTHe); YHUBEpCaIbHble yUeOHbIEC IEHCTBUS
(mo3HaBaTeIbHEIE, KOMMYHUKATUBHEIE, PEryJISTUBHEIE), o0ecreynBaroIme
dbopmupoBanre (YHKUIMOHAIBHOM TPAMOTHOCTH M  COIMAJIBHOW KOMIETEHIUU
oOyyJarommxcs; CIIOCOOHOCTH 00yyJaromuxcs HCII0JIb30BaTh OCBOCHHBIE
MEXIUCIUIUIMHAPHBIE, MHPOBO33PEHUYECKUE 3HAHHUS M YHUBEpPCAJIbHbIE Y4YEOHbBIC
NENCTBUSA B IIO3HABATEIBHOW U COIMAIBHON MPAKTHUKE.

B pesynbrare usydeHuss OMOJIOTMM Ha YPOBHE CpPEAHEro OOIIero oOpa3oBaHUs
y oOyuaromerocss OyayT cpOpMUpPOBaHbl MO3HABATEJIbHbIE YHHBEpPCaJbHbIE Y4EOHBIE
JeNCTBUs,, KOMMYHHMKAaTHUBHbIE YHHUBEpCAJIbHbIE Y4eOHBbIE ICHCTBUS, PETYJIATHBHbBIC
YHHUBEpCaJbHbIE yUeOHbIE I1EWCTBUSA, COBMECTHAS JEATEIbHOCTD.

ITo3HaBaTe/IbHbIC YHUBEpPCAJbHbIE YUeOHbIe AeiiCTBUSA
ba3oBble Joruyeckue JeicTBus:

CaMOCTOATENbHO (hOPMYIUPOBATh U AKTYaJIU3UPOBATh MPOOJIEMY, pacCMaTPUBATh
€€ BCECTOPOHHE;

MCTIONb30BaTh MPU OCBOCHHUH 3HAHWN MPUEMBI JJOTHUECKOTO MBIIIICHHUS (aHAIN3a,
CUHTE3a, CpaBHEHMU S, KJTaccu(uKaIuu, 0000IIeHNs ), pACKPBIBATH CMBICT OMOJIOTUYECKHUX
NOHSATUN (BBLACIATh WX XapaKTepHbIE MPU3HAKH, YCTAHABIMBATH CBSI3U C JIPYTHUMHU
MIOHSATUSIMH );

OTIPEIEIIATH 1IeJIN JACSITeIbHOCTH, 3aJaBasi MapaMeTpbl U KPUTEPUH UX TOCTHKEHUS,
COOTHOCHUTH Pe3yJbTaThl AEATEILHOCTHU C MIOCTaBICHHBIMH LIETSMU;

UCII0JIb30BaTh OUOJIOTMYECKUE MOHATHS ISl 0ObsICHEHUS (PAKTOB U SBJICHUM AKUBON

MIPUPOLBI;
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CTPOUTH JIOTUYECKHE PACCYX ACHUS (MHAYKTUBHBIE, 1€IyKTUBHbBIE, 10 AHAJIOTHUH),
BBIABJIATH 3aKOHOMEPHOCTHM M MNPOTUBOPEYMS B PACCMATPUBAEMBIX SIBICHUSAX,
(bopMyIIHpOBaTh BHIBOJIBI U 3aKIIOUCHHUS,

IIPUMEHATh CXEMHO-MOJIEJIBHBIE CPEICTBA JUIsl IPEACTABICHUS CYLIECTBEHHBIX
CBSI3€M U OTHOUICHHI B M3y4aeMbIX OMOJIOTHUYECKUX O0BEKTaX, a TaKKe MPOTHUBOPEUHIA
Pa3HOTO0 pOJia, BHISIBICHHBIX B PA3IMYHBIX HHPOPMAITMOHHBIX UCTOYHUKAX;

pa3pabaThiBaTh IUIAaH PELMICHHsS MPOOJEMBbl C YYETOM aHajiu3a HWMEIOIIHUXCS
MaTepUAIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B JIE€STEIBHOCTH, OLICHUBATH COOTBETCTBHUE PE3YyJIHTATOB
LEJISIM, OLIEHUBATh PUCKU TIOCIIEACTBUN ACATENBHOCTH;

KOOPAVUHUPOBATh U BBINOJHATH PAaOOTy B YCIOBUSX PEAIBHOTO, BUPTYaJIbHOI'O
1 KOMOMHUPOBAHHOTO B3aUMOJEHCTBHUS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE TP PEILICHUH KU3HEHHBIX POOJIEM.

Bba3oBble ncciieqoBare/ibCKue 1eiiCTBHA:

BJIQJIETh HABBIKAMHM Y4YEOHO-HCCIEIOBATEIIbCKOM M MPOEKTHOW JI€ATEIbHOCTH,
HaBBIKAMM Pa3pelIeHUs IPOOJIEM, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY
IIOMCKY METOJOB PEIICHUS MPAKTHUYECKUX 3a]a4, IPUMEHEHUIO Pa3IMYHBIX METOJIOB
MIO3HAHUS;

UCII0JIB30BAaTh PA3JIMYHbBIC BUJIbI IESATEIBHOCTH 110 MOJYYEHUIO HOBOTO 3HAHUS, €r0
MHTEPIPETALNH, PEOOPA30BAHUIO U IPUMEHEHHIO B YUYEOHBIX CUTyalUsiX, B TOM YHUCIIE
IIPU CO3/IaHUH YYEOHBIX M COLUATIBHBIX ITPOEKTOB;

(GopMupoBaTh Hay4yHBIH THUI MBIIICHUS, BIAJACTh HAYyYHOU TEPMHHOJIOTHEMH,
KJIFOUEBBIMU MOHATUSMH U METOAAMU;

CTaBUTb U (OPMYIUPOBATH COOCTBEHHBIE 331a41 B 00pa30BaTEIbHOM J€ATEIbHOCTH
Y KU3HEHHBIX CUTYalUsIX;

BBISIBJISIT IPUYMHHO-CIIEJICTBEHHBIE CBA3U U aKTyaJM3UpPOBaTh 3a7a4y, BBIABUTATh
TUIIOTE3Y €€ PELICHUs], HAXOAUTh apTyYMEHTHI IS I0Ka3aTeIbCTBA CBOMX YTBEPKIACHUH,
3a/1aBaTh MapaMeTPbl U KPUTEPUU PELLICHHUS;

aHAJIM3UPOBAaTh INOJIyYEHHBIE B XOJE PELICHUs 3a7a4d pe3yJbTaThbl, KPUTHYECKU
OLICHMBATh UX JIOCTOBEPHOCTh, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHUSIX;

J1aBaTh OLICHKY HOBBIM CUTYAaIlUsIM, OLIECHUBATh PUOOPETEHHBIHN OIIbIT;

OCYIIECTBIIATH LIeJIEHAIIPAaBICHHBIA TOUCK MTEPEHOCA CPEICTB U CIIOCOOOB JEHCTBUS
B MpOo(hEeCCUOHABHYIO CPENY;

yMETh MEPEHOCUTh 3HAHUS B TO3HABATEIBHYI0 M MPAKTUYECKYIO O001acTH
AKU3HEIECATEIIbHOCTH;

YMETbh HHTETPUPOBAThH 3HAHUS U3 Pa3HBIX MPEAMETHBIX 00JIaCTel;

BBIJIBUTATh HOBBIE UJIEH, MIPE/JIaraTh OPUTHHAIbHBIE TIOJIXO/IbI U PEIICHHUS], CTABUTh
npo0JIeMBI U 3a/1a4H, JOMYCKAIOLIUE aIbTEPHATUBHBIE PEIICHHUS.

Pabora ¢ undopmanmeii:
OPHEHTHUPOBATLCSA B PA3IUYHBIX HCTOYHHUKAX HWHGOpManuu (TeKCTe y4eOHOTo
OCOOUs, HAYYHO-TIOMYJIIPHOM JTUTEPATYPE, OMOJOTUYECKUX CIOBAPSIX M CITPABOYHUKAX,
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KOMIIBIOTEPHBIX 0a3ax MJaHHbIX, B VHTepHeTe), aHaIu3upoBaTh HHOOPMALIUIO
pa3INyYHBIX BUAOB U (OPM MPENCTaBICHUS, KPUTHUYECKH OIEHUBATh €€ JOCTOBEPHOCTD
¥ HEMPOTHUBOPEUUBOCTH;

(GopMyTUPOBATH 3aMPOCH U IPUMEHSITH Pa3TNYHbIC METO/IBI MPU MTOUCKE U 0TOOpE
Ouosiornvyeckoit nHGoOpMaIK, HeOOXOIMMOM ISl BBIOJTHEHHS y4eOHbIX 3a7ay;

npuoOpeTaTh  OMBIT  HUCHOJb30BaHUS  HMH(OPMAIIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUH, COBEPIIEHCTBOBATH KYJbTYPY AaKTUBHOTO WCIOJB30BAHUSA PA3TUYHBIX
MOMCKOBBIX CHUCTEM;

CaMOCTOSITEJIEHO BHIOMPATh ONTHUMAJIbHYIO (hOpMY Mpe/ICTaBIeHUs] OMOJIOTHYECKOM
uH(popManuu (cxemsl, TpaduKu, JUarpaMmbl, TAOIUIIBI, PUCYHKH U IPYTOE);

HCIIOJIb30BaTh HAyYHBIN SI3bIK B KAUECTBE CPENICTBA MPH paboTe ¢ OMOIOTHYECKOit
uHpOpMaLMel: MPUMEHATh XUMHUYECKHe, (U3MYECKHe U MaTeMaTU4YecKHe 3HaKU
U cuMBOJIbl,  (opmynbl,  abOpeBUaTypy,  HOMEHKIATypy,  MCIOJIb30BaTh
U TIpeoOpa30oBbIBaTh 3HAKOBO-CUMBOJIMUYECKHE CPEJICTBA HATJISAHOCTH;

BJa/IeTh HAaBbIKAMHU PACIIO3HABAHUA W 3aIUThl MHPOpMAIMH, UHYOPMALIMOHHON
0€30I1aCHOCTH JIMYHOCTH.

KoMMmyHuKkaTHBHBIE YHHBepcaJbHbIe y4yeOHbIE JeiiCcTBHS
Oo0menue:

OCYIIIECTBJISATh KOMMYHHKAIIMA BO BCeX cdepax KU3HU, aKTUBHO YYaCTBOBATHh
B JIMAJOTe€ WU JUCKYCCHUU IO CYIIECTBY O0OCYyX)JaeMoill Tembl (yMEHHUE 3a/1aBaTh
BOIIPOCHI, BBICKA3bIBATh CYKJICHUSI OTHOCUTEIHHO BBITIOJIHEHUS MpeJjlaraeMon 3ajiauu,
YUUTBIBATh MHTEPECHI U COTIACOBAHHOCTh MO3UIUN JIPYTUX YYaCTHUKOB JUAOra WU
TUCKYCCHUH);

pacmo3HaBaTh HEBepOaNbHBIE CpeACTBAa  OOIIECHWS, IMOHUMATh 3HAYCHHE
COIMAJIBHBIX 3HAKOB, MPEINOCHUIOK BOSHUKHOBEHUS KOH(IMKTHBIX CHUTYallUud, YMETh
CMSATYATh KOH(JIMKTHI U BECTH IIEPETOBOPHI;

BIIQJICTh PA3IUYHBIMH CIIOCOOAMHU OOIINCHHWS W B3aUMOJCHCTBUS, ITOHUMATh
HaMEpEHUsl JIPYTuX JIOACH, MPOSBIATh YBAKUTEIHLHOE OTHOIIEHUE K COOECETHUKY U
B KOPPEKTHOU popMe (HopMyITUpOBaTH CBOM BO3PAKEHHUS,;

Pa3BEPHYTO W JIOTHYHO M3JIaraTh CBOIO TOUKY 3PEHUS C UCIIOJIb30BAHUEM S3BIKOBBIX
CPEICTB.

CoBMecTHAsI 1eATEJIBHOCTD:

MOHUMATh U UCIIOJIB30BaTh MIPEUMYIIIECTBA KOMaHAHOW U MHIUBUIYAIBHOU pabOThI
MIPH peIIeHNH OUOJIOTHUUECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh TPUMEHEHUS
IpynnoBbIX (hOPM B3aUMOJEHCTBUS MPU PEllIeHUH y4eOHOM 3a/1a4H;

BBIOMPATHh TEMATHKY U METOJIbI COBMECTHBIX JICUCTBHUI C YIETOM OOIIHUX MHTEPECOB
1 BO3MOKHOCTEMN KaXKJI0r0 YJI€HAa KOJIJIEKTHUBA;

MIPUHUMATH 1IeTTH COBMECTHOM JESTEIHbHOCTUA, OPTaHU30BBIBATh U KOOPIUHUPOBATH
JNEUCTBUS 10 €€ IOCTHXKEHUIO: COCTABIIATH IIJIaH AEUCTBUN, PACIIPEACIIAT POJIU C YUETOM
MHEHUN Y9aCTHUKOB, OOCYK/JIaTh PE3yJIbTaThl COBMECTHOUW pabOTHI;
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OIICHWBATh KA4ECTBO CBOETO BKJIAJa M KAKIOTO YYACTHUKA KOMAaHIBI B OOIIHIA
pE3yNbTaT MO pa3paboTaHHBIM KPUTEPUSIM;

npeaaraT  HOBBIE TPOEKTHI, OICHUBAThb HWAEHM C TIO3UIMH  HOBH3HBI,
OpUTHUHATBHOCTH, TPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBJISITh TO3UTUBHOE CTPATETUYECKOE TTOBEACHHUE B PA3IMUHBIX CUTYaIUSX,
MPOSIBIIATH TBOPUECTBO U BOOOPAKEHUE, OBITh MHUIIMATUBHBIM.

PerynsiTuBHbIe YHHBEpPCAJIbHbIC Y4eOHbIC JEeHCTBUA
Camoopranm3anms:

UCIIOJIb30BaTh OMOJIOTMUECKHE 3HAHUS /IS BBIABJICHHS MPOOJIEM M UX pEelICHUs
B )KM3HEHHBIX U YUEOHBIX CUTYaIUsX;

BBIOMpATh HA OCHOBE OMOJOTMYECKHX 3HAHUU 1EJEeBbIE U CMBICIOBBIE YCTAHOBKH
B CBOMX JICHCTBUAX M MOCTYIIKaX M0 OTHOIICHMIO K )KMBOU IIPUPOJE, CBOEMY 3I0POBBIO
Y 3JI0POBBIO OKPYXKAIOIUX;

CaMOCTOATENIBHO ~ OCYILIECTBIISATh IIO3HABATEIBHYK) JIEATEIBHOCTh, BBIABIIATH
npo0JieMbl, CTaBUTh U (HOPMYJIHPOBATH COOCTBEHHBIE 3aJa4yd B 00pa30BATEIIHLHOM
NESATENbHOCTU U KU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIBHO COCTABJIATH IUIAH PEIICHUS MPOOJEMBbl C YYETOM HMEIOLIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEU U MPEANOYTECHU;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;

paciupsaTh paMK1 y4€OHOT0 MPEAMETa Ha OCHOBE JIMYHBIX MTPEIIOYTEHNN;

JieNaTh OCO3HAHHBIM BBIOOp, apryMEHTUPOBaTh €ro, OpaTh OTBETCTBEHHOCTH
3a pellICHHE;

OLICHUBATh MPUOOPETEHHBIH OMBIT;

CoCcOOCTBOBATh (DOPMUPOBAHUIO M MPOSBICHHUIO HMIMPOKON SPYAUIMU B Pa3HbIX
0o0JacTAX 3HAHWM, IMOCTOSHHO TMOBBIIIATH CBOM 0OOpa30BaTENbHBIA U KYJbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIBb:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCHTb KOPPEKTHUBBI B JAEATEIBHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LEIAM;

BJIQJICTh HABbIKAMU MO3HABATENBbHON pe(deKCHMM Kak OCO3HAHUSI COBEpPILAEMBIX
JNEUCTBUI U MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB U OCHOBAaHUM, HUCIOJIb30BaTh
npueMsbl pedaeKCUH ISl OLIEHKU CUTYalluH, BBIOOpA BEPHOTO PELICHUS;

YMETb OLICHUBATH PUCKHU U CBOEBPEMEHHO IIPUHUMATh PELICHUS 10 UX CHUKEHUIO;

PUHUMATh MOTUBBI U aPTYMEHTHI IPYTUX [IPU aHAIU3E PE3YIbTAaTOB AEATEIbHOCTH;

IIpunsaTHe ceds U APyrux:
MPUHUMATH ceOsl, TOHMMAasi CBOM HEJIOCTATKH U JIOCTOMHCTBRA,;
MPUHUMATh MOTUBBI U @PTYMEHTHI IPYTUX MIPU aHAIU3E PE3YIbTaTOB JIEITeIbHOCTH;
MpU3HABATh CBOE MPABO U MPABO JAPYTUX HA OLITUOKH;
pa3BUBaTh CIOCOOHOCTh TOHUMATh MUP C TO3UIIUH APYTOTO YEJIOBEKA.
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HPEAMETHBIE PE3YJIbTATBI

[IpenMeTHBIEC pe3yabTaThl OCBOCHUS COJIEPKaHUs yaeOHOTro mpenMeTa « broaorusy
Ha YIIYOJICHHOM ypOBHE OPHMEHTHPOBAHBI Ha oOecmedeHue MpoPMIHLHOTO O00ydeHUS
oOyuatomuxcst Ouonorud. OHU BKIIIOYAIOT: ClieMu(UYIECKUe A OMOJIOTUU HAy4YHBIC
3HaHWSA, YMEHHS W CIOcoObl  JEHCTBUH MO  OCBOCHHUIO, HMHTEPIpPETAIUU
U TpeoOpa30BaHUIO0 3HAHUM, BUBI ACATEILHOCTH MO MOJIYYCHHIO HOBBIX 3HAHUN U UX
NPUMEHEHHUIO B Pa3IMYHBIX YYEOHBIX, a TaKKE B PEATbHBIX KU3HECHHBIX CHUTYaIUSIX.
[IpenMeTHBIC pe3yabTaThl MIPEICTABICHBI IO TOJaM H3yUYCHUSI.

[IpeameTHbIE pe3yNbTaThl OCBOCHUS YueOHOro npeameta «buonorus» B 10 knacce
JOJKHBI OTPaXaTh:

c(hOpMHUPOBAHHOCTh 3HAHUIN O MECTE€ U POJIM OUOJIOTUU B CUCTEME €CTECTBEHHBIX
HayK, B (DOPMHUPOBAHUM E€CTECTBEHHO-HAYYHOW KapTHUHBI MHpA, B MO3HAHUU 3aKOHOB
OPUPOJLl U PEIICHUH MPOOJEeM pPaIMOHAILHOTO MPHUPOIONOIb30BaHUS, O BKIIAJE
POCCUNCKUX U 3apyOEKHBIX YUCHBIX B pa3BUTHUE OUOJIOTHUH;

BJIQJICHUE  CHCTEeMOW  OHOJIOTMUECKMX  3HaHWM,  KOTopas  BKIIIOYAET:
OCHOBOTIOJIATAIOIINE OMOJOTUYECKUE TEPMUHBI U MOHATHUS (KU3HB, KJIETKA, OpraHu3M,
MeTaboJIu3M, TOMEOCTa3, CaMOPETYJIAIMS, CaMOBOCIIPOU3BEICHUE, HACIEICTBEHHOCTD,
U3MEHYHMBOCTh, POCT U pa3BUTUE), OHOJOTUYECKHE TEOpUU (KJIETOYHAS TEOpHUs
T. [lIBanna, M. Illneinena, P. BupxoBa, XpoMOCOMHas TEOpPHUs HACIEICTBEHHOCTH
T. Moprana), yuenust (H.. BaBusioBa — 0 nieHTpax MHOrooOpas3usi ¥ MPOUCXOKICHUS
KYJbTYPHBIX PACTEHU), 3aKOHBI (€IUHOOOpa3us IOTOMKOB IEPBOTO MOKOJICHHUS,
pacilieruieHusl, YUCTOTBI TaMeT, He3aBucuMoro HacienoBanuss [.  Mengens,
TOMOJIOTUYECKUX PSJOB B HacleACTBeHHON n3meHunBocTr H.M. BaBuiosa), mpuHIUIIBI
(KOMIIJIEMEHTapPHOCTH);

BJIQJICHUE OCHOBHBIMM METOJAaMH HAYYHOIO TIO3HAHHS, HCIOIb3YEMbIMU
B OHOJIOTMUECKMX HCCIEOBAaHUSIX JKUBBIX OOBEKTOB (OMHMCaHHWE, HW3MEpPEHUE,
HaOJII0ICHNE, SKCTIEPUMEHT);

YMEHHE BBIJIEIATh CYIIECTBEHHbIE MPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT
U DYKapuOT, OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4YHUCJe OaKkTepui,
rpuOOB, pacTEHUM, KUBOTHBIX MU YEJIOBEKA, CTPOCHUSI OPraHOB U CHUCTEM OpPTraHOB
pacTEeHMil, J>KMBOTHBIX, YEJIOBEKA, MPOLECCOB IKU3HEIEATEIbHOCTH, MPOTEKAIOIINX
B OpraHu3Max pacTeHUM, )KUBOTHBIX U YEJIOBEKA, OMOJIOTMYECKUX MPOLIECCOB: 0OMEHa
BellecTB  (MeTabosiM3M), TpEeBpalleHUs HHEPruu, OpokKeHUs, aBTOTPO(HOro
U TeTepoTpO(HOro TUTIOB THUTaHUS, (POTOCUHTE3a M XEMOCHWHTE3a, MHUTO3a, MeH03a,
raMmeToreHesa, ASMOpPHOTeHe3a, IMOCTAIMOPHOHAIBLHOTO  Pa3BUTHS, PA3MHOMKEHUS,
WHJIUBUAYAJIbHOTO PpPa3BUTHS OpraHu3Ma (OHTOT€HE3a), B3aMMOJICHCTBUS TEHOB,
reTepo3nca, NCKYCCTBEHHOTO 0TOOPa;

YMEHHE YCTAaHABIMBAaTh B3aUMOCBSI3M MEXIy OpPraHOWJaMH KJIETKM U UX
(YHKIIUSAMH, CTPOEHHUEM KJIETOK Pa3HbIX TKAaHEW U UX (PYHKIHMSIMHU, MEXKITYy OpraHamu
U CHCTEMaMH OpPTaHOB y PAaCTCHMI, JKUBOTHBIX M YeJIOBEKa U WX (QYHKIUSIMH, MEXITY
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CHUCTEeMaMH OPTaHOB U MX (PYHKIMSIMH, MEXIY 3TalaMu OOMEHa BEILIECTB, 3TallaMu
KJIETOYHOTO IUKJIAa U >KU3HEHHBIX IIUKJIOB OPraHU3MOB, dTalamMu 3MOPHUOHAIBLHOTO
pa3BUTHS, TEHOTHUIIOM U (PEHOTUTIOM, (DEHOTHUIIOM U (paKTOpaMU Cpebl OOUTAHUS;

YMEHHE BBIIBISITH OTIUYHUTEIBHBIC TNMPU3HAKH JKUBBIX CHCTEM, B TOM YHCIIE
pacTeHui, )KUBOTHBIX U YEJIOBEKa,

YMEHHE  HUCIOJB30BaTh  COOTBETCTBYIOIIME  ApPTyMEHTBI,  OHOJIOTHMYECKYIO
TEPMHHOJOTHIO M CHMBOJIMKY JJii JOKa3aTelbCTBa POACTBA OPTraHU3MOB Pa3HBIX
CHUCTEeMAaTUYECKUX TPy,

YMEHHE pelaTh OMOJIOTHUECKHE 3a1a49H, BEISBIISATH IPHUUHHO-CIICICTBEHHBIC CBS3H
MEX]Ty UCCIIETyeMbIMU OMOJOTHYECKHMH TPOIECCAMU U SBICHUSMHU, JCNIaTh BBIBOJIBI
Y TIPOTHO3bI HA OCHOBAaHWH TIOJYUCHHBIX PE3YJIbTATOB;

YMEHHE BBITIOTHATH Ja00paTOpHbIE U MpaKTUYECKUE paboThl, COOIIOIAThH MpaBuiIa
pHu paboTe ¢ y4eOHBIM U JJA0OPATOPHBIM 000PYI0BAHUEM;

YMEHHE BBIABUTATh TMIIOTE3bI, IPOBEPATh UX HKCIEPUMEHTAIbHBIMU CPEICTBAMH,
bopMynupys LIeNb UCCIEI0BAaHUS, aHAIIM3UPOBATh MOJYyUYEHHBIE PE3yNbTaThl U JeNaTh
BBIBO/IBL;

YMEHHE Yy4yacTBOBaTb B Yyue€OHO-MCCIEOBATENIbCKOW pabdoTe 1O OHMOJIOTHH,
HKOJIOTMU U MEIULIMHE, TPOBOAMMON Ha 0a3e MIKOJbHBIX HAyUHBIX 00ILECTB, U IyOJINIHO
IPEJICTaBIIATh MOTYYEHHBIE PE3YJIbTaThl HA YUEHUYECKUX KOH(DEPEHIHSIX;

YMEHHE OLIEHHWBATh 3TUYECKUE ACIEKThl COBPEMEHHBIX HCCIEAOBAHUN B 00JACTH
OMoNorMM W MEOUIMHBI  (KJIOHUPOBAaHUE, HCKYCCTBEHHOE  OIUIOJOTBOPEHUE,
HAIPaBIEHHOE N3MEHEHNE T€HOMA M CO3/JaHNe TPAHCTEHHBIX OPTaHU3MOB);

YMEHUE OCYIIECTBIATh OCO3HAHHBIA BBIOOp Oyaymied npodeccuoHanbHON
AESTeIbHOCTY B 00JacTh OWOJNOrMM, MEAULMHBI, OHOTEXHOJOIMH, BETEpUHAPHH,
CEJIbCKOTO XO3SHUCTBAa, MHINEBON MPOMBIIUICHHOCTH, YIAYOJIsITh TO3HABATEIBHBIN
UHTEpEC, HAaNpaBlE€HHBbIH Ha OCO3HAHHBIM BBIOOP COOTBETCTBYMOLIEH mpodeccun
U TpOJODKEHHE OHOJIOTMYECKOro o0pa3oBaHMS B OpPraHM3alUsX  CPEIHEro
po¢heCCUOHAIBHOTO U BBICIIETO 00pa30BaHMUs.

[IpeameTHbIE pe3ybTaThl OCBOECHUS yueOHoro npeameta «buonorus» B 11 knacce
JOJIKHBI OTPAXkKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUI O MECTE U POJIM OMOJIOTMU B CUCTEME €CTECTBEHHBIX
HayK, B (OPMHUPOBAHMU COBPEMEHHON E€CTECTBEHHO-HAYYHON KAapTUHBI MHpA,
B MO3HAHWM 3aKOHOB MPUPOJBI M PELICHUH SKOJOTMYECKHUX MpOoOJIeM ueIOBEYEeCTBa,
a TaKKe B  PEIIEHHMH BONPOCOB  PALMOHAJIBHOIO  MPUPOJIONOJIB30BAHUS,
1 B (G OpPMHUPOBAHUU LICHHOCTHOI'O OTHOIIECHUSI K IPUPOJIE, OOIIECTBY, YEJIOBEKY, O BKJIAJIE
POCCHICKUX U 3apYOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHH;

yMEHUE BIIAJIETh CHUCTEMOM OHMOJIOTMYECKHX 3HAaHUW, KOTOpas BKJIIOYAET
onpeeeHus] U TOHUMaHUe CYIIIHOCTH OCHOBOIOJIAraoluX OMOJIOrMYEeCKUX TEPMUHOB
U TOHATUH (BUI, PKOCUCTEMa, Ouocdepa), OMOJIOrMUEeCKHE TEOpUU (SBOIIOLMOHHAS
teopust Y. JlapBuHa, cuHTeTHYeCcKas Teopus 3Bomonun), yuenus (A.H. CeBepuoBa —

40



denepanphas padouas nporpamma | buomorus. 10-11 kiaccer (yriyOieHHBIH YPOBEHb)

0 MyTSX W HampaBieHusx sBomonuu, B.M. Bepnaackoro — o Ouocdepe), 3aKoHbI
(remetmyeckoro paBHoBecus JI. Xapau um B. BaiinOepra, 3apojplllieBOro CxoJCTBa
K.M. Bbapa), npaBuna (Munumyma FO. JIuOuxa, 3K010rnueckoil nmupamuibl SHEPrUn),
runote3bl (runore3a «mupa PHK» V. I'unbepTta);

yMEHHUE BJaJ€Th OCHOBHBIMH METOJIAaMU HAY4YHOIO IO3HAHMSI, HUCIOJIb3yEeMbIMU
B OHOJIOTMUECKUX HWCCIEAOBAHUSAX JKUBBIX OOBEKTOB W JKOCHUCTEM (OIHCAHUE,
U3MEpeHHE, HaOIONCHNE, JKCIIEPUMEHT), CIOCO0aMU BBISIBJICHUS H  OICHKHU
AHTPOTOTCHHBIX U3MEHEHUN B IPUPOJIE;

YMEHHE BBIJICNISATh CYIICCTBEHHBIC MPU3HAKU: BUIOB, OMOTEOIIEHO30B, IKOCUCTEM
u Ouocdepsl, CTAOMIM3UPYIOLIETO, MABIKYIIETO W Pa3phIBAIOLIETO E€CTECTBEHHOTO
0T0O0pa, AITOMATPUYECKOTO U CUMIIATPUUECKOTO BUI000PA30BaHNUS, BIUSHUS TBUXKYIIINX
CUJI DBOJIIOLIMKM Ha T€HO(MOH] MOMYJSIUU, MPUCTIOCOOICHHOCTH OPraHu3MOB K Cpefie
oOWTaHUs, YepelOBaHUs HAMPABJICHUN 3BOJIOLMH, KPYTrOBOPOTa BEUIECTB U IOTOKA
SHEPIrUM B SKOCHCTEMAX;

YMEHHE YCTaHABIUBATh B3aUMOCBSI3U MEXK]y MPOLIECCAaMU IBOIIOLUH, JBIKYITUMU
CUJIaMH aHTPOIOTeHEe3a, KOMIOHEHTAMH PA3JIMYHBIX SKOCUCTEM U MPHUCIIOCOOICHUSIMU
K HUM OpTraHU3MOB;

YMEHHE BBISBIIATH OTINYUTEIbHbBIC TPU3HAKU KUBBIX CUCTEM, IPUCTIOCOOJIEHHOCTD
BUJIOB K cpelie OOMTaHusl, a0MOTHYECKUX U OMOTHYECKUX KOMIIOHEHTOB KOCHUCTEM,
B3aUMOCBSI3€H OPraHU3MOB B COOOIIECTBAX, AHTPOIIOTEHHBIX U3MEHEHHUM B SKOCHCTEMAX
CBOEM MECTHOCTH;

yMEHUE  UCIOJIb30BaTh  COOTBETCTBYIOIIME  APTYMEHTHI, OHOJOTUYECKYIO
TEPMHUHOJIOTUI0O U CHUMBOJMKY [JIsl JOKa3aTeIbCTBa POJCTBA OPraHW3MOB Pa3HBIX
CUCTEMAaTHUYECKUX TPYII, B3aWMOCBSI3M OPraHU3MOB M Cpelbl OOUTaHUS, €IUHCTBA
YeJI0BEYECKHUX pac, HEOOXOAUMOCTH COXPAHEHUSI MHOTO00Opa3usi BUIOB M SKOCUCTEM KaK
YCJIOBUS COCYIIECTBOBAHUS MIPUPOJIbl U YEIIOBEUYECTBA,

yMEHUE peniaTh OMOJIOTUYECKHE 33/1a4H, BBISIBIIATH PUUNHHO-CIIC/ICTBEHHBIE CBSI3U
MEXK]Iy UCCIICTYEMbIMU OMOJIOTMYECKUMH TIPOIIECCAMU U SIBIICHUSIMU, JI€JIaTh BBIBOJIbI
Y MIPOTHO3bI HA OCHOBAHUU TIOJIYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBINOJHATH JA00OpAaTOPHBIE U MPAKTUYECKUE paboThl, COOIIOAAThH MpaBUia
npu padboTe ¢ ydeOHBIM U JIaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIBUTATh TUIIOTE3bI, MPOBEPATh UX IKCIEPUMEHTAIBHBIMU CPEACTBAMH,
dbopMynupys 11e1b UCCIICIOBaHUS, aHAIM3UPOBATh MOJYYEHHbBIE Pe3yJIbTaThl U JIeJaTh
BBIBO/IbI;

YMEHHE Yy4YacTBOBAaTh B Y4E€OHO-HCCIENOBATEIbCKOW paboTe 1o Ouosoruw,
HKOJIOTUHU U MEAUIIMHE, TPOBOIUMOI Ha 0a3e IMIKOJIBHBIX HAYYHBIX 00IIECTB, ¥ IMTyOJIUIHO
MPEACTABIISTH MOTYyYEHHBIE PE3yIbTAThl HA YICHUYECKUX KOH(PEPCHITUSX;

YMEHHE OLEHHUBATh THIOTE3bl U TEOPUH O MPOUCXOXKICHUU >KU3HU, YEJIOBEKa
M 4YEJOBEYECKUX pac, O NPUYMHAX, MOCIEACTBUSIX U CIOCO0aX MpeAoTBpaIleHUs
r100agbHBIX U3MEHEHU B Ouocdepe;
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YMEHHE OCYIIECTBISATh OCO3HaHHBIA BbIOOp Oyaymied mpodeccuoHamIbHON
AESTeIbHOCTH B OO0JIACTH OHMOJIOTMH, SKOJOTHU, MPHUPOJIONOIb30BAHUS, MEIHUIIUHBL,
OMOTEXHOJOTHH, TICHMXOJIOTHHM, BETEPUHAPUU, CEIBCKOTO XO3SICTBA, MHILIEBOU
MPOMBINIJICHHOCTH, yrayOnsiTh ~ TO3HABaTENbHBIM ~ MHTEpPEC,  HaNpaBIICHHBIN
Ha 0CO3HAHHBII BEIOOP COOTBETCTBYIONIEH podeccur 1 MpoI0JKeHHE OMOJIOTHYECKOTO
00pa3oBaHus B OpraHU3alUAX CpeIHEro Npo(ecCuoHaNbHOr0 U BhICIIEro 00pa3oBaHusl.
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10 KJIACC
No HaumenoBanne tem | KommuectBo OcHOBHBIE BUJIbI ACSATEIIBHOCTU
[IporpamMmmHOE coaepxaHue
/1 y4eOHOT0 npeamera 4acoB oOy4Jaronuxcs
1 | Tema «buoJsiorus Kak HAyKa»
1.1 | buonorus kak 1 CoBpemeHHast OMOJIOTHs — PackpsiBaTh coaep:kaHre TEPMUHOB

KOMILTICKCHAs HayKa
M KaK 4acTh
COBPEMEHHOTO
o0I111eCTBa

KOMILIEKCHas Hayka. KpaTkast ucropus
pa3BuTHUs Ouosoruu. buongornueckue
HAyKU U U3y4aeMble UMU TIPOOIJIEMBI.
@yH/1aMEHTAJIbHBIE, TPUKIIAHBIC

Y TIOMCKOBBIC HAYYHBIC UCCIIEOBAHUS
B OMOJIOTHH.

3HadeHune 6MoJIoTuu B (GOPMUPOBAHUU
COBPEMEHHOW €CTECTBEHHO-HAYYHOU
kapTuHbl Mupa. [Ipodeccun,
CBsI3aHHBIC C OMOJIOTHEH. 3HAUCHNE
OMOJIOTMY B IPAKTHYECKON
JIEATEeIIbHOCTH YEJIOBEKA: METUIIMHE,
CEJIIbCKOM XO3SICTBE,
MIPOMBIIJICHHOCTH, OXPaHE IPUPOIBI.
JemMoHCcTpanuu

Ilopmpempwi: Apuctotens, Teodpacr,
K. JIunnen, JK.b. Jlamapk, Y. lapBun,
VY. T'apsen, I'. Menuens,

B.W. Bepnanckuu, WU.I1. [TaBnos,

Y TIOHATUI: HAYYHOE MUPOBO33PEHHUE,
Hay4Has KapTUHA MUPA, HAYYHBIH
METOJ, TUIIOTE3a, TEOPUSI, METOIbI
HCCIIE0BaHUS.

XapaxkTepu3oBaTh OUOJOTHUIO KaK
KOMILIEKCHYIO HayKy, €€ MECTO U POJIb
Cpeau IPYyrux €CTECTBEHHBIX HAYK.
OueHnBaTh BKJIaJl OTEUECTBEHHBIX
YYEHBIX B pa3BUTHE OMOJIOTHH.
OrneHuBaTh PO OUOIOTHUECKUX
OTKPBITUM U UCCIEAOBAHUN B Pa3BUTUHU
HayKH U MIPAKTUYECKOMN AESITEIbHOCTH
JFOZIEH.

[lepeuncnsath mpodeccuu, CBI3aHHBIC

C COBPEMEHHOMN OMOJIOTHUEH.
[IpuBOIUTH IPUMEPHI MPAKTHUECKOTO
WCITOJIb30BAHUS IOCTHKEHUIN OMOJIOTHN
B MEJIUIIMHE, CEJILCKOM XO035HCTBE,
MIPOMBIIICHHOCTH U OXPaHe IPUPOIbI
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N.N1. Meunukos, H.1. BaBuios,
H.B. TumodeeB-PecoBckuid,

. Yorcon, ®@. Kpuk, /I.K. bensies.
Tabauyvt u cxemvi: «CBSI3b OMONOTUN
C ApyruMu Haykammy», «Cucrtema
OHMOJIOTMYECKHUX HAYK»

Htoro 4acos 1o Teme 1
2 Tema «KuBble cMCTEeMbI M UX H3YYECHUE)
2.1 | )KuBble cUCTEMBI U X 1 JKuBble cUCTEMBI KaK IPEaAMET PackpriBaTh conepxanue

CBOMCTBA

u3ydeHus 6nonoruu. CBOMCTBA KUBBIX
CHUCTEM: €IMHCTBO XUMHUYECKOTO
COCTaBa, IUCKPETHOCTH U LEITOCTHOCTb,
CJIO’KHOCTh U YIOPSAOUYECHHOCTh
CTPYKTYPBbI, OTKPBITOCTb,
caMOOpraHu3anus,
CaMOBOCIPOU3BEJICHNUE,
pa3apaxuMoCTh, U3MEHUYUBOCTb,

POCT Y pa3BUTHE.

JleMoOHCTpaL U1

Tabauywl u cxemwvl: «OCHOBHbBIE
MIPU3HAKY JKU3HWY, «bHOoJIornyeckue
cucTeMbl», « CBOMCTBA JKUBOM
MaTepUmn»

TEPMUHOB U MOHSATHI: KUBas

CHUCTEMA, JIEMEHT, MTOJCUCTEMA,
CTPYKTYpPa; OTKPBITOCTb, BEICOKAs
YIIOPSIIOYEHHOCTb, YIIPABISEMOCTD,
MEPaAPXUIHOCTD.

XapakTepu3oBaTh CTPYKTYPY

Y CBOMCTBA KUBBIX CUCTEM, OTJIUYMS
XUMHUYECKOTO COCTaBa 00bEKTOB KUBOM
Y HEXKUBOU MPUPOIBI, OOIINI TPUHITUTT
KJIETOYHOU OPTraHU3aLUU KUBBIX
CUCTEM.

CpaBHUBaTH 0OMEHHBIE POTIECCHI

B HE)KMBOW U KUBOM MPUPOJIE;
PAaCKpBIBATh CMBICIT PEAKLIAN
MeTaboIM3Ma.

OOBSICHATH MEXaHU3MBI CAMOPETYJISIIUU
JKUBBIX CUCTEM PA3JIMYHOTO
HMEPAPXUYECKOTO YPOBHS; PACKPBIBATH
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CYTb IPUHIIMIIOB IIOJIOKUTEIBHOMN 1
OTPULIATEIBHON OOPATHOM CBA3H.
AHanM3MpOBaTh CBOMCTBA
CaMOBOCITPOU3BEICHNUS, pPOCTa

Y pa3BUTHUSL OPraHU3MOB

2.2

YpoBHeBas
OpraHu3anus KUBbIX
CUCTEM

YpoBHU OpraHu3aliy KUBBIX CUCTEM:
MOJIEKYJISIPHBIN, KIIETOUHBIH,
TKaHEBbIN, OPraHU3MEHHBIMN,
MONYJIALIUOHHO-BUIOBOM,
AKOCHUCTEMHBIN (OMOTE€OLIEHOTUUECKUT),
ouocdepnsiit. [Iporeccsi,
MPOUCXOIAIINE B )KUBBIX CHCTEMAX.
OcHOBHBbIE MTPU3HAKH KUBOTO. JKH3HBb
Kak (hopma CyIIeCTBOBaHUSI MaTEPUH.
Hayku, u3ydaroniye *«uBble CUCTEMBI
Ha Pa3HBIX YPOBHSIX OpraHU3aIUU.
N3yuenue kuBbIX cucteM. MeTo bl
ouosiornyeckoi Hayku. Habmonenue,
U3MEPEHUE, IKCIICPUMEHT,
CUCTEeMAaTHU3allMsl, METaaHAIIU3.
[TonsiTHE O 3aBUCUMOMN U HE3ABUCUMOM
nepemeHHou. [Inanuposanue
akcriepuMenTa. [loctaHoBka

U npoBepka rumnore3. Hynesas
runore3a. [lonsTue BEIOOpKY U ee
JIOCTOBEPHOCTH. Pazdpoc

B OMONOTHYEeCKUX JaHHbIX. O1ieHKa

PackpsIBaTh cosep:;xanue TEPMUHOB

Y TIOHSTHI: OOMEH BEIEeCTB

Y MIPEBPaLCHNUE YHEPTUH,
CaMOBOCIIPOU3BECHUE,
CaMOperyJsiius, pa3BUTHE, )KU3HbD,
Hay4HbIN (haKT, HAYUHBIA METO/I,
npo0iema, TUoTe3a, TEopus, MPaBUIIO,
3aKOH.

ITepeuncnsaTh NpU3HAKK )KUBOTO.
XapakTepu30BaTb OCHOBHBIE YPOBHHU
OpraHU3alyHU KUBBIX CUCTEM U METOBI
OMOJIOTUYECKUX UCCIIEIOBAHUN.
OnuceiBaTh 0COOCHHOCTH, XapaKTEPHbBIE
JUISL KQXKI0TO YPOBHSI OpraHU3aluu
JKHUBOTO.

Ha3piBaTh HayKH, N3y4YarOIINUE KUBBIC
CHUCTEMBI Ha Pa3HbIX YPOBHSX
OpraHU3aLH.

CpaBHUBATH MEX Ty COOOM KUBBIC
CHUCTEMBI Pa3HbIX YPOBHEW OpraHu3aluu
Y POUCXOJAIINE B HUX MPOLIECCHI.
[Toka3bIBaTh pOJIb TUIOTE3 U TEOPUIL
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JIOCTOBEPHOCTH MOJYYEHHBIX
pe3ynbTatoB. [ [pUUnHBI UCKAKEHUS
pe3ynbTaToB 3KcriepumMeHTa. [lonstue
CTATUCTUYECKOTO TECTA.
JleMoHCTpaLun

Tabauywl u cxemvl: «YPOBHU
OpraHU3alUU )KUBOM IPUPOIBDY,
«CTpO€eHHE )KUBOTHON KIIETKN,
«Txanu KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEYECKOIO0 OPraHu3May,
«buoreonenos», «buochepay,
«MeToabl U3ydeHUS JKUBOU TPUPOJIBD.
O6opynoBanme: 1a00paTopHOE
o0opyioBaHUE TSI IPOBEACHUS
HaOJII0ICHUM, U3MEPEHUH,
HKCIIEPUMEHTOB.

IIpakTnuyeckas padora
«Mcnonp30BaHKe pa3IMYHbIX METOJIOB
MIPU U3YYEHHUH KUBBIX CHCTEM.

B )OpMHUPOBAHUU €CTECTBEHHO-HAYUYHON
KapTUHBI MUpPa

Htoro yacos no teme
3 | Tema «BbuoI0THA KJIETKN
3.1 | Uctopust OTKpBITHS Knerka — cTpykTypHO- PackpsIBaTh coepxanue TEPMUHOB

Y U3YYECHUSI KIIETKHU.
Knerounas teopus

(byHKIIMOHATbHAS €AMHUIIA )KUBOTO.
HcTopust OTKPBITHS KIIETKH.

Pabotsl P. I'yka, A. JIleBenryxka.
Knerounas reopus (T. [lIBanH,

M. Hnetinen, P. Bupxos). OcHOBHbIE

Y TIOHATHUM: KJIETKA, OPTAHEILIbI,
AYKapHUOThI, MPOKAPUOTHI, BUPYCHI,
IIUTOJIOTHS (KJIETOYHAs! OMOJIOT ),
KJIETOYHAs TEOPUSL.
XapakTepu3oBaTh OCHOBHBIE 3TaIIbI
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MTOJIO’KEHHS] COBPEMEHHOM KJIIETOYHOMN
TEOPUH.

JleMoOHCTpaL U1

Ilopmpemuwi: P. I'yk, A. JIeBeHTYK,

T. llIBann, M. lllnennen, P. Bupxos,
K.M. bap.

ObOopyaoBaHme: CBETOBOM MUKPOCKOIT;
MHUKPOIPENapaThl PACTUTEIbHBIX,
YKUBOTHBIX U OAKTEpUATIbHBIX KJIETOK

Pa3BUTHS LIUTOJIOTMH KAK HAYKH U €€
odopmileHHE B KJIETOUHYIO OUOJIOTHIO.
[Toxa3bIBaTh BKJIa/ YUE€HBIX-OMOJIOTOB

B U3yYEHME KIIETOYHOI'O CTPOCHUS
OpPraHHU3MOB.

[lepeunciiATb OCHOBHBIE MOJIOKEHHUS
KJIETOYHOM TE€OpUH, OOBACHATH €€ POJIb
B ()OpMUPOBAHUU €CTECTBEHHO-HAYUYHON
KapTUHBI MUPA.

IIpuBOIUTE NOKA3aTENBCTBA POACTBA
OpPraHU3MOB C UCIIOJIb30BAaHUEM
ITOJIOKEHUM KIIETOYHOU TEOPUU

3.2

MeTto bl
MOJIEKYJISIPHOM U
KJIETOYHOM OMOJIOTUH

MeTtoabl MOJIEKYJISIPHOU U KJIETOYHOMU
OMOJIOTMU: MUKPOCKOIIHS,
xpomarorpadus, 35eKTpodope3, METO T
MEUEHBIX aTOMOB, U depeHInanIbHOoe
neHTpuyrupoBaHue,
KYyJbTUBUPOBAHUE KIIETOK.
JemoHCcTpanuu

Tabnuyvl u cxemovl: «CBETOBOM
MHKPOCKOI», « DNEKTPOHHBII
MHUKPOCKOI», «VIcTOpHs pa3BUTHUs
METO/10B MUKPOCKOITHI.
O6opynoBaHme: CBETOBO MUKPOCKOTT;
MUKpPOTIpenapaTbl paCTUTEIbHBIX,
JKUBOTHBIX U OaKTepUATIbHBIX

KJIETOK.

PackpbIBaTh coziep>KkaHNe TEPMUHOB
Y TIOHSITUI: MUKPOCKOITUPOBAHUE,
IIPUTOTOBJIEHUE CPE30B,
nudepeHnanbHOe OKpalIuBaHue,
xpomarorpadus, snexTpodopes,
METOJI MEYEHBIX aTOMOB,
HEHTPUPYTUPOBAHUE, METO]T
KyJbTYpPBI KJIETOK U TKaHEH, METO
pekomOuHanTHbIX JIHK.
XapakTepu3oBaThb OCHOBHBIE METO/IbI
W3y4EHUS )KUBOU IPUPOIBI.
['oToBUTH BpEMEHHBIE
MUKpOIpenaparsl, paccMaTpuBaTh UX
B CBETOBOM MUKPOCKOII U JI€JIATh
ONMCaHUE.

47




denepanbHas padouas nporpamma | buomorus. 10-11 xiaccer (yriyOiIeHHBIH YPOBEHB)

IIpakTyeckas padora
«/3yuyeHue METOI0B KJIIETOUYHOU
ouonoruu (xpomarorpadus,
anexTpodopes, nuddepeHnnaIbHOe
nentpudyruposanue, [1L[P)»

OOBSACHITH U COOJIIOIATh ITPaBUIIA
TEXHUKHA MUKPOCKOITMPOBAHUS

HToro yacoB 1o teme 2
4 Tema «XuMHYEeCKAs OPraHU3AMUA KJICTKIDY
4.1 | XumMudeckuii cocTaB 2 XUMHUUYECKHM cocTaB KIeTKU. Makpo-, | PackpsiBaTh cogepkaHne TEpPMUHOB

kJietku. Bona n
MHHEPAJIbHBIC
BEIIICCTBA

MUKPO- U YIBTPAMUKPOIJIEMEHTHI.
Boga u ee poJib kak pacTBOpPUTENS,
peareHTa, y4acTue

B CTPYKTYPUPOBAHUU KJIETKU,
TeIUIOperyasiuuu. MuHepanbHbie
BEII[ECTBA KJIIETKH, UX OMOJIOTUYECKAS
poib. Posb KATHOHOB M AaHHOHOB

B KJICTKE.

JleMoOHCTpaLun

Jluacpammer: «Pacnpenenenue
XUMUYECKUX AJIEMEHTOB B HEKUBOI
npupone», «Pacnpenenenue
XUMHUYECKUX 3JIEMEHTOB B dKHUBOU
MIPUPOJIEN.

Tabauywl u cxemol.: «llepuoguyeckas
Ta0JINIa XUMHUYECKHUX DJIEMEHTOB),
«CTpoeHune MOJIEKYJIIbI BOABDY,
«BerecTBa B cOCTaBE OPraHU3MOB»

Y TIOHSTHI: DJIEMEHTHI-OMOTEHBI,
JIUTIOJIb, BOJOPO/IHAS CBSI3b,
rUAPOPUIBHOCTD, TUAPO(HOOHOCTD,
Typrop, MUHEpaJbHbIC BEIECTBA,
OydepHbIC CHCTEMBI, aHUOHBI,
KAaTHOHBI.

[TepeuncnsaTb 0COOEHHOCTH
XUMHUYECKOTO COCTaBa KJIETKHU.
Paznmnuare Makpo-, MUKpO-

U YJIBTPAMUKPOIJICMEHTBI, BXOSIIHEC

B COCTaB UBOTO U UX POJIb

B OpraHu3Me.

XapakTepu30oBaTb CTPOEHUE U CBOMCTBA
BO/IbI; OOBSICHSITH MPUYUHBI €€ 0COOBIX
CBOMCTB U (DYHKLIMU B KJIETKE.
[Toka3bIBaTh pOJIb KATHOHOB U aHHOHOB
B 00ECITICUYCHHUH MPOIIECCOB
AKU3HECSATEIIbHOCTU (OCMOPETYIISIIHS,
co3gaHrue MeMOpPaHHOTO MOTEHITNATIA,
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peryJsius paboThl OSJIKOB), padOTHI
Oy(epHbBIX cucTeM.

YcTaHaBIMBaTh B3aUMOCBSI3b CTPOCHUS
U QYHKITUN HEOPTaHUYECKHUX BEIICCTB
KJICTKH

4.2

Oprannueckue
BEILIECTBA KJIIETKU —
Oenku

OpraHuyeckue BellecTBa KIETKH.
buonornueckue nonumepsl. benku.
AMUWHOKHCIIOTHBIN COCTaB OEIKOB.
CTpyKTypbl O€TTKOBOM MOJIEKYJIBI.
[lepBruuHas cTpykTypa Oeika,
MeNnTHIHAs CBA3b. BropuuHas,

TPETUYHAS, YEeTBEPTUYHAS CTPYKTYPHI.

Henatypanus. CBoiicTBa OEJIKOB.
Kinaccuduxanus 0€aKoB.
buonornyeckue pyHKIUN OEIKOB.
IIpuonwi.

JemoHCTpanuu

Ilopmpem. J1. IlonuHr.

Tabauyvt u cxemvi: «CTpoeHue
MOJIEKYJIbI Oelikay, « CTpyKTypbl
OEITKOBOI MOJIEKYJIbI».
OobopyaoBaHme: XuMruJecKas rnocyzaa
1 000pyJI0OBaHUE.

JlaGopaTtopnas padora
«O06HapyxeHue 0eJIKOB C TOMOUIbIO
KA4E€CTBEHHBIX PEAKLIAI)

PackpeiBaTh cofiepyKaHUE TEPMUHOB
Y TIOHSATUI: MOHOMEPHI, TTOJIUMEPHI,
0eJIoK (MPOTEUH), MEeNTH]I,
aMUHOKHCJIOTA, IENTH/IHAS CBA3b,
MOJUTIENTHI, ICHATypaIus,
peHarypauus, ri1o0yJspHbIe

U pubpusLIsIpHBIE OSJIKHU, TPUOHBI.
XapaxkTepu3oBaTh OCJKH,

UX CTPYKTYPHYIO OPTaHU3AIIHIO

U GyHKIMU (CTPYKTYypHas,
JHepreTHyYecKas, CUTHaJIbHasl,
perynaTopHas, ABUTaTeIbHas,
3amuTHas, (pepMeHTaTUBHAS).
Ha3zbiBaTh XMMHYECKHE OCHOBBI
(bopMHUpOBaHUS CTPYKTYP
OEKOBOI MOJIEKYJIbI.

[TpuBoauTh IpUMEPHI GUOPUILIAPHBIX,
rJI00YJISPHBIX OEITKOB.

BBITONTHATE KaueCTBEHHBIC PEaKIIUU
Ha OOHapyXeHHe OEJIKOB

B KJIETKE; OOBSCHATDH MOTyICHHBIC
pe3yIbTaThI
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4.3 | Opranuueckue VYrneBoasl. MoHocaxapuibl, PackpriBath cojiep:kaHle TEPMUHOB
BEIIIECTBA KJICTKU — JIACaxapuIpl, OJIUTOCaxXapuapl U Y TOHSITUI: YTJIEBO/Ibl, MOHOCAXAPU/IBI,
YTJIEBO/IbI noncaxapuabl. OOIIHi MIaH CTPOCHUS | AMCAXAPUIBI, OJIMTOCAXAPHUIBI,

1 (M3UKO-XUMHUYECKHE CBOMCTBA noJIMcaxapubl, III0K03a, pubo3a,
yIIIeBOIOB. buomorndyeckue QyHKuu | A€30Kcupr003a, JJakT0o3a, MaJlbTo3a,
YTJIEBOJIOB. caxapo3sa, Kpaxmal, TJIMKOTEH,
JleMmoHCTpanuu LIEJUI0JI03A.
Tabauywl u cxemol: «CTpoeHHE KnaccuduimpoBats yrieBo sl
MOJIEKYJI YTIEBOA0B 10 CTPOEHUIO U IEPEUHCIISITH UX
byHKIUY.
[IpuBOIUTH IPUMEPHI PAZTUYHBIX
YTJIEBOJIOB (MOHOCAaXapH/IOB,
AUCaxapua0B, OJIUTOCAXapUJIOB,
MOJINCAXapHUI0B)

4.4 | Opraanueckue Jluru et ['uapodunbHO-rUApOG0OHBIE | PackphiBaTh cojiepkanue TEPMUHOB
BEIECTBA KJIIETKHU — cBoiicTBa. Knaccudukarus Y IOHSITUM: JINIUBI, TPUTITULEPUIBL,
JIUTTATBI JTUNUAOB. TpUTIHLIEPUIBI, dbocdomunu b, BOCKH, CTEPOUIBI,

dbocdhonunuibl, BOCKU, CTEPOUIBI.
buonornueckue QyHkimm
aununoB. OOuMe cBoicTBa
OMOJOTMYECKUX MEMOpPaH —
TEKy4eCTb, CTIOCOOHOCTH

K CaMO3aMbIKaHHUIO,
HOJTYTIPOHUIIAEMOCTb.
JlemoHCTpanuu

Tabnuywvl u cxemol: «CTpoeHUE
MOJICKYJT JTUTTHIOB

JUTONPOTEHUHBI, TTTUKOJIUTINIBI.
Knaccuduuuposats Tunuabl

110 CTPOCHUIO; XapaKTepPU30BaTh UX
byHKITUN
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4.5

HyxkniennoBbie
KUCIOThL. CTpoeHue
u pyukiuu JJHK,
PHK, AT®

Hyxkneunossie kucnotel. JJHK u PHK.
CtpoeHre HyKJIEMHOBBIX KUCJIOT.
Hyxkneorunpl. [Ipunimn
KOMILIEMEHTapHOCTH. [ TpaBuiio
Yapradda. Ctpykrypa JHK — nBoitnas
criipaib. MecTOHaX0XK/ICHHE U
ounonornyeckue pynkuuun JHK. Buas
PHK. ®ynkiuu PHK B kietke.
Crpoenne monekynbsl ATO.
Makpo3prudeckue CBs3U B MOJIEKYJIE
AT®. buonoruueckue pynkiuu ATO.
BoccTraHOBIEHHBIE IEPEHOCUHUKHU, UX
(GyHKIIUU B KJIETKE.

JleMoOHCTpaLun

Hopmpemuwi: 1. Yotcon, ®@. Kpuk,

M. Yunkunc, P. ®pankiun, @. Canrep,
C. Ilpy3unep.

Tabauywl u cxemol: «HykinenHoBbIe
KUCJIOTB», « CTPOCHUE MOJIEKYIIbI
ATODy.

O6opynoBaHme: XuMrUUecKas nocyzaa
1 000pyJI0OBaHUE.

JlaGopaTtopnas padora
«HMccnenoBanre HyKJIEMHOBBIX KUCTIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3IMYHBIX
OpPraHU3MOB»

PackpriBath cojiep:kaHle TEPMUHOB

U TIOHSATHI: 1€30KCUPUOOHYKICHHOBAS
kucnora (JIHK), pubonyknennoBas
kucinora (PHK), nykineotun, HykiIeo3u,
a30TUCThIC OCHOBAHUS, aJICHUH, TYaHUH,
UTO3WH, THMUH, ypaiui,
KOMILIEMEHTapHbIE OCHOBaHUS,
anerosuHTpudochar (ATD),
MaKpO3prudecKas CBs3b,
CEKBEHHUPOBAHNE, TCHOMMUKA,
TPAHCKPUNITOMUKA, TPOTEOMHUKA.
XapakTepu3oBaTh, OMUCHIBATH

U CXEMaTUYECKU N300paxkaTh CTPOCHHE
nykieoruna JIHK u nBoitHo# crinpanu
JHK, cexBenuposanue /JHK.
OnuchIBaTh MPOLIECC PETUIMKALINU
JIHK B Kj1€TK€E M Ha3bIBaTh €T0
OMOJOTHYECKOE 3HAYCHUE.
XapakrepusoBarb Qpynkiuu JTHK.
Paznuyate cTpykTypy U QPyHKIIUM
PHK.

OnuchIBaTh MPOLIECC TPAHCKPHUTILIUH.
CpaBHUBATh HYKJIEUHOBBIE KHUCIIOTHI
(IHK u PHK).

XapaxkTepuzoBaTh 0OCOOCHHOCTH
ctpoenus u pynkuun ATO.
DopMyHpOBaTH ¥ OOBSCHATH TPUHIIHII
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KOMITJIEMEHTAPHOCTHU U MPABUIIO
Yapradda

4.6 | MeToabl CTPYKTYPHOMH 1 CrtpykTypHas OuoJIOTHs: PackpbiBaTh cosieprkaHre TEPMUHOB
ounoJsiorun OMOXUMHYECKHUE U OMODU3UICCKHE Y TIOHSATHUI: MOJICIIMPOBAHHE,

UCCJIEIOBAHUS COCTaBa KOMITbIOTEPHBIN JU3aliH.

U TIPOCTPAHCTBEHHON CTPYKTYPHI [lepeuncnarh nepcrneKTUBHBIC

OMOMOJIEKYII. HaIpaBJICHUS HAyYHBIX UCCIEAOBAHUI
B CTPYKTYPHOM OMOJIOTHH, PACKPHIBATH
WX 3HAYCHUE JIJIT METUITUHBI U
CEIIbCKOI0 XO0341CTBa

HToro yacoB mo Teme 10
5 | Tema «CtpoeHue 1 GyHKIUHN KJIETKID)

5.1 | TumbI KJIETOK. 1 TuIBI KJIETOK: SyKapuoTHYECKast PackpeiBath coiep:kaHle TEPMUHOB
[TpokapuoTrueckas u nipokapuotuyeckas. CTpyKTypHO- Y TTOHSATHUI: MPOKAPUOTHYECKAs KIIeTKa,
KJIETKa byHKIIMOHATBHBIE 00pa30BaHUS KJIETOYHAsI CTCHKA, MYPEUH,

KJICTKH. (boTOCUHTETUYECKHE MEMOPAHBI,

Oco0eHHOCTH CTPOEHUS
reTepoTpodHON U aBTOTPOGHOM
IIPOKaAPUOTUYECKUX KIETOK. MecTo
U pOJIb IPOKAPUOT B OMOIIEHO3aX.
JlemoHCTpanuu

Tabauywvl u cxemol: «CTpoeHUE
IYKApUOTHUYECKOUN KICTKH,
«CTpoeHne NpoKapuOTHYECKON
KIICTKID)

CrpoeHue NpoKapuOTHYECKON KIETKH.
Krnerounas crenka 6akTepuit 1 apxei.

bnaresuH.

XapaktepuzoBaTh opMy

U pa3Mepbl TPOKAPUOTUIECKUX KIIETOK;
(GyHKLIHMH T€HETUYECKOTO anmnapara
MPOKAPHUOT.

OnuceIBaTh Iporece
CIOpooOpa3oBaHusl, OTMEYATh €T
3HAYCHHUE JIJIs1 BBDKUBAHUS OaKTepUit
MpH YXYIIIEHUN yCITIOBUN
CYLIECTBOBAHMSI.

OnuceIBaTh pa3MHOKEHUE MPOKAPHOT.
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OreHnBaTh MECTO M POJTH TIPOKAPUOT
B OMOIIEHO3ax

5.2

Crpoenue
IYKApUOTUYECKOMN
KJICTKH.
[ToBepXHOCTHBIN
arnrmapar KJIETKA

Ctpoenue u QyHKIIMOHUPOBAHUE
AYKAPUOTUYECKOMN KIIETKH.
[1nazmatuueckas memOpaHa
(mnazmanemma). CTpykTypa
1a3MaTHYeCcKOi MeMOpaHBI.
TpaHcnopt BelecTB Yepes
MJIa3MaTUYECKYI0 MeMOpaHy:
naccuBHbIN (MU dy3us,
obOneruenHas quddysus),
aAKTUBHBIN (MIEPBUYHBIN U BTOPUYHBIN
aKTUBHBIN TPAHCIIOPT).
[TonynpoHuitaeMocTh MEMOpaHHI.
PaboTa Hatpuii-kanueBoro Hacoca.
OHIOIMTO3: MMHOUTO3, (ParolMTO3.
Oxk3o1uTo3. Knerounas creHka.
CrpykTypa v QyHKIMU KIETOYHOU
CTEHKU pacTeHul, rpuooB.
JlemoHCTpanuu

Tabnuiel 1 cxembl: «CTpocHHE
HYKapHUOTUYECKON KIIETKW,
«CTpoeHue )KUBOTHOMN KIETKNY,
«CTpoeHUEe paCTUTENbHON KIIETKI.
Ob6opynoBaHme: CBETOBOM MUKPOCKOIT;
MUKpPOTpEnapaTbl PpaCTUTEIbHBIX,
’KUBOTHBIX KJIETOK.

PackpbIBaTh cosiep>kaHre TEPMUHOB

U TIOHSATUM: TJIa3MaTHYecKas MeMOpaHa
(1a3manemma), >k JIKOCTHO-MO3anyHast
MOJIeIb, MEMOpaHHBIE OCJIKU
(nepudepuueckrie, UHTETPAIbHBIE),
NIMKOKATUKC, TudPy3us, ocMoc,
AKTUBHBIN TPAHCIIOPT, SHAOLMUTO3,
(darouuTo3, MUHOIMTO3, FK30LIUTO3,
KJIETOYHAs CTEHKA, TIa3MOJIECMBI,
CUMILJIACT.

XapakTepu3oBaTh 0COOCHHOCTH
CTpOeHUs ¥ (PYHKIIUU SYKapUOTHUECKON
KJIETKU; TPAHCIIOPT BEIIECTB

yepes MIa3MaTHIecKyt0 MeMOpany:
[TACCUBHBIN U aKTUBHBIN TPAHCIOPT;
paboTy OenKoB-KaHAJIOB; padoTy
HATPUI-KaJIMEeBOr0 HACcOCa; CTPYKTYPY
1 (YHKIIMH KIETOYHOU CTEHKHU
pacTeHui u rpudoB
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IIpakTyeckas padora
«M3yyeHne CBOMCTB KIETOYHOU
MeMOpaHbD»

5.3

[{uTorutazma u ee
OpraHOW/IbI

[Mutonna3ma. I{uto3ois. LluTockemnerT.
JIBroxkeHue nuroria3Mbl. OpraHouabl
kJIeTku. OTHOMEMOpPaHHbBIE OPTaHOU/TBI
KJIETKH: SHIOIIA3MaTUYECKAs CETh
(BIIC), anmmapat I'oab 1K, TU30COMBI,
UX CTpoeHue u pyHkuuu. Bzaumocss3b
OJTHOMEMOPAHHBIX OPraHOUIOB KIIETKHU.
CrtpoeHue rpanyJIsIpHOTO PETHKYIYMA.
Cunre3 pacTBopuMbIX 0enkoB. CuHTE3
KJICTOYHBIX MeMOpaH. [ maakuii
(arpanyJsIpHBIN ) SHIOTUIA3MATHYECKUN
petukynym. CekperopHasi QyHKIUS
armapara ['onbmxu. Tpancnopr
BEIIECTB B KJIEeTKe. Bakyonn
PaCTUTENBHBIX KIETOK. KileTOUHBIN
cok. Typrop.

[TomyaBTOHOMHBIE OpPTraHOU/IbI KJIETKU:
MUTOXOHAPUH, TIacTuabl. CTpoeHue

1 QYHKIIMM MUTOXOHJIPUHN U TIJIACTHU/I.
[lepBuuHbBIC, BTOPUYHBIE U CJIOKHBIE
MIaCTUBI (POTOCUHTE3UPYIOIINX
JYKApHUOT. XJIOPOIUIACTHI,
XPOMOIUIACTHI, JEHKOIIACTHI BBICIINX
pacTeHui.

PackpbiBaTh copiepKaHre TEPMUHOB

U MOHATHUH: LIUTOIIJIa3Ma, IIUTO30JIb,
LIUTOCKEJIET, KOMITAPTMEHTBHI,
OpTraHOUIbI, PHAOIIIA3MATUUECKAS CETh
(BIIC), anmapat ['oab1Ku, TU30COMBI,
BaKyOJIb, pPHOOCOMBI, aBTOJIN3,
BE3UKYJISIPHBIA TPAHCIIOPT,
MIEPOKCUCOMBI, KJIETOUHBIN COK, TYPTop,
MUTOXOHJIPUM, KPUCTBI, TJIACTH/IBI,
XPOMOTIIACTHI, JIEHKOTIACTHI,
XJIOPOTLIACThI, CTPOMA, TPaHBbI,
TUJIAKOU/I, JJaMeJlIa.
XapakTepu3oBaTh IUTOIIA3MY
AYKAPUOTUYECKOM KIIETKH;
KJIAaCCU(UIIMPOBATH OPTaHOUTbI

B 3aBUCHMOCTH OT OCOOCHHOCTEH NX
cTpoeHus (0JTHOMEMOpaHHBIE,
JIByMEMOpaHHbBIC, HEMEMOpPAHHBIC);
OTHUCHIBATh (PYHKIIMH KAXKOTO
OpraHoHuIa B KJICTKE.

OOBACHATH COOBITHUS, CBI3aHHBIC

C BHYTPUKJICTOUHBIM MUIIIEBAPEHUEM,
€ro 3Ha4eHue JJIsl OpraHu3Ma.
OTMmeyaTh 3HaYCHHE [TUTOCKEIIETA;
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JleMoHCTpaLuu

Topmpemuwi: K. C. MepeKKOBCKHUH,
JI. Maprynuc.

Tabnuywvl u cxemor: «CTpoeHHE
AYKAPUOTUYECKOUN KIIETKI,
«CTpoeHue )KUBOTHOMN KIETKN»,
«CTpoeHue pacTUTEIbHOUN KICTKNY,
«CTpoeHrne MUTOXOHAPHUI.
Oo0opyaoBaHme: CBETOBOM MUKPOCKOIT;
MHUKPOIPENapaThl PACTUTEIbHBIX,
JKUBOTHBIX KIIETOK.
IIpakTnyeckas padora
«3yuenue IBUKEHUS
LUATOIJIA3MbI B PACTUTEIbHBIX
KJIETKaxX).

JlaGoparopnas pabora
«HMccnenoBanue miasmoinnsa

1 JIETNIa3MOJIN3a B PACTUTEIIbHBIX
KJIETKaX)»

XapaKTEPHU30BaATh €TO DIIEMEHTHI
(MUKpOTpyOOUYKH, MUKPO(DHUITAMEHTHI,
MIPOMEKYTOUHBIE (DUIIAMEHTHI ), UX POJIb
B JKU3HEICATEIPHOCTHU KJIETOK U TKaHEH

5.4

HememOpanHbie
OpraHOUbI KIIETKH

HememOpaHHbIe OpraHOUIBI KIETKA
Ctpoenue u pyHKITMN HEMEMOpPaHHBIX
OpraHOMJIOB KJIETKH.

Pu6ocombl. MbllieuHbIe KIETKH.
MukpoTtpy6ouku. KneTouHblil HEHTp.
CrtpoeHue u JBUKEHNE )KTYyTHKOB

U pecHu4eK. MUKpOTpyOOUKH
nuTOIIa3Mebl. LleHTprons.

PackpbIBaTh coiepikaHue TEPMHHOB

1 TIOHATHI: prbocoMa, IoIMcoma,
MUKPOTPYOOUKH, TYOYJIMH, KIIE€TOUHBIHI
HEeHTp (IeHTpocoMa), LIEHTPHOJIH,
neHTpocdepa, KryTuKH, pECHUYKH,
0a3aJIbHOE TEbIIE.
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JleMoHCTpaLuu

Tabnuyer u cxemol: «CTpoeHue
’KUBOTHOM KIeTKN», «CTpoeHue
PaCTUTEIBLHON KIIETKI»

XapakTepu3oBaTb HEMEMOpPAaHHBIE
OpPraHoOUbI KJIETKH, UX CTPOCHUE
U QyHKIAHA

5.5 | Ctpoenue u GyHKIIUU Anpo. O0onouka sapa, XpOMaTHH, PackpbIBaTh cofepkaHue TEPMUHOB
Aaapa KapuoIUIa3Ma, AIPBILIKHU, UX CTPOCHUE | U MOHSATUH: AP0, sepHas 000I04Ka,
U QyHKIUH. SnepHbIil OETKOBBIM SIEPHBIEC TIOPBI, HYKJIEOIIa3Ma
Matpukc. [IpoctpancTBeHHOE (xapuoruia3ma), FeHOM, XpOMaTHH,
PaCIIOJIOKEHUE XPOMOCOM YXpPOMAaTHH, FT€TEPOXPOMATHH,
B UHTEP(a3HOM spe. AJIPBIIIKO, XPOMOCOMBI, LICHTPOMEPA,
benku XxpoMaTuHa — TUCTOHBI. KHHETOXOp, KJIETOUHbIE BKJIFOUEHHUS.
KieTouHble BKIIFOUEHHUS. XapakTepu30BaTh KJIIETOYHOE SIPO KaK
JemoHCcTpanuu LIEHTP YIPABJICHUS
Tabauyvl u cxemol: «SAnpo» KU3ZHEJIEATEIbHOCTBIO KIIETKH;
IFeHETUYECKUI anmnapar KJIeTOK
AYKapHuoT, CTPOCHUE U PYHKIIUU
XPOMOCOM.
OnuceIBaTh CTPYKTYPBI SApA U UX
B3aUMOCBSI3b C OPraHOUIAMH
LUTOIJIA3MBbI
5.6 | CpaBHuTENbHAS CpaBHHTENBHAsA XapaKTEPUCTUKA XapakTepu3oBaTh TUIIbI KJIIETOK
XapaKTepUCTHKA KJIETOK 3YKapHOT (PaCTUTEIbHOM, AYKapHOT: paCTUTEIbHAs, )KUBOTHAS,
KJIETOK DYKapuoT YKUBOTHOM, TPHOHO¥A). rpuOHasi.

JlemoHCTpanuu

Tabauywl u cxemolr: «CTpoeHUe
HYKapUOTUYECKON KIIETKW,
«CTpoeHue )KMBOTHOMN KIETKNY,

CpaBHuBaTh MeX/1y cO00i CTpOeHHE
Y )KM3HEIeATEIbHOCTh
9YKapUOTHYECKUX KIIETOK U POJIb
POKapHUOT B OMOLIEHO3aX
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«CTpOeHHE PaCTUTENBHON KIIETKI.
O6opyaoBanme: CBETOBOM MUKPOCKOTI;
MUKpOIpenapaTbl paCTUTEIbHBIX,
YKUBOTHBIX KIIETOK.

JlaboparopHasi padora

«M3yueHune cTpoeHus KJIETOK
Pa3IUYHBIX OPraHU3MOB)

HToro yacoB mo Teme 8
6 | Tema «O0MeH BenlecTB U MPeBpallieHUE JHEPTUM B KJIETKE)
6.1 | OOMeH BemecTB — 3 ACCUMUIISALINS U JUCCUMUIISLIUS — PackpriBatTh cojiepkaHue TEPMUHOB
MeTaboIM3M JIBE CTOPOHBI MeTab0IM3Ma. Y TIOHSTHI: OOMEH BEIEeCTB

Tunbsl oOMeHa BelecTB: aBTOTPOGHBIN | (MeTab0IM3M), aCCUMUIISIUS
U reTepoTpodHbIA. YuacTue Kuciopoaa | (aHabOoIu3M), WK TUIACTUYECKUN

B OOMEHHBIX IIpolleccax. 0OMEH, TUCCUMUJIALINS (KaTaOOIU3M),
DHepreTuueckoe ooecrneyeHne KJIeTKU: | WM YHePreTHIeCKuii 0OMeH,
npeBpaiienne AT® B 0OMeHHBIX aBTOTPO(BI, TETEPOTPOdBI, aHAPPOOHI,
nporneccax. @epMeHTaTUBHBIN a’poObl, PepMEHTbI, AKTUBHBIN LIEHTP,
XapakTep peakiui KIeTOYHOTO cyOcTpaTHasi cenu@uIHOCTb,
MeTtabonuzma. epMeHThI, ux Ko(hepMeHThI, OETTKU-aKTUBATOPHI
CTpOEHHUE, CBOMCTBA U MEXAHU3M U OEJIKU-UHTHOUTOPBI.

nerictus. Kopepmentst. Otnuuus [TepeuncnaTb 0COOEHHOCTH
(bepMEHTOB OT HEOPTaHUYECKUX IUIACTUYECKOTO U SHEPTETHUECKOTO
KaTaJan3aTopoB. benku-akTuBaToOph oOMeHa B KJIETKE; YCTaHABIMBATh

U OCJIKU-UHTUOUTOPHI. B3aHMOCBSI3b MEXK/TY IJIACTUYECKUM
3aBUCHUMOCTb CKOPOCTH Y DHEPT€TUYECKUM OOMEHOM.
(hepMEHTATUBHBIX pPEaKITHit Paznmnuate TuTIEI 0OOMEHA BEIIECTB:

OT pPa3IUYHBIX (PAKTOPOB. aBTOTPO(HBIN U TeTEPOTPOPHBIN.
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JleMoHCTpaLuu

Tabauyvt u cxemovt: «POTOCHHTESY,
«DHEPreTUYECKuii OOMEH»,
«buocunres 6enka», «CTpoeHue
dbepmeHTay, « XeMOCUHTERY.
O6opyaoBanme: CBETOBOM MUKPOCKOTI;
o0opy10BaHUE JJIsl IPUTOTOBJICHUS
MTOCTOSTHHBIX U BPEMEHHBIX
MUKPOTMPENapaToB.

JlaGoparopnas padora

«M3yueHne KaTaauTHIEeCKOU
aKTUBHOCTU (pEPMEHTOB (Ha IPUMEpE
amuiIa3bl WM KaTajiasbl)y.
Jlaboparopnasi padora

«M3yuenne pepMEeHTaTUBHOTO
pacuIeIIeHNs IEPOKCHIa BOJOPOaA

B PAaCTUTEIbHBIX U )KUBOTHBIX KJIETKAX)

[Toka3bIBaTh pOJIb KUCIOPOA

B OOMEHHBIX Ipolieccax.
CxemaTnuecku n300paxxaTb CTPOCHUE
dhepMmeHTa.

OTtnuyath hepMEeHTHI

OT HEOPTaHMYECKUX KaTaINu3aTOPOB

Y OIPEAEIISTh UX POJb

B (YHKIIMOHUPOBAHUH KUBBIX CUCTEM, B
MIPOMBIIIEHHOCTH, B MEAUIIMHE,

B IIOBCEIHEBHOMU >KM3HHU YEIOBEKA.
CTaBUTB SKCTIIEPUMEHT I10 BBISIBJICHUIO
KaTaJIUTUYECKON aKTUBHOCTU
MEePOKCH/1a3bl, aMUJIA3bl, OOBICHSIThH
MOJTyYEHHbIE PE3YJIbTAThI

6.2

ABTOTpO(HBII THIT
oOMeHa BEILECTB.
dorocunTe’

[lepBUYHBINM CUHTE3 OPTaHUYECKUX
BEILECTB B KJIETKE.

dortocuHTE3.

Pouib x510poriacToB B mponecce
dborocunTe3a. CBeToBas

1 TeMHOBas (a3kbl.
[IpoaykTBHOCTH (hOTOCHHTE3A.
Bnusinue paznnuHbIX pakTopoB

Ha CKOpPOCTbh (POTOCHHTE3A.
3HaueHue POTOCHUHTE3A.

PackppiBaTh copepkaHue TEPMUHOB

Y OHATHI: (POTOCHUHTE3, (Pa3bl
dboTocuHTe3a (CBETOBAs, TCMHOBAs),
dhoTtonm3, pochopumpoBaHue, ITUKIT
Kanesuna, HAJ[®+ (nepenocuuk
BOJIOPO/JIA).

XapakTepu3oBaTh IIACTUYECKUI 0OMEH
Kak drtall o01ero oOMeHa BEIIeCTB;
coObITHs (hOTOCUHTE3a (PEaAKINH
CBETOBOM M TEMHOBOH (pa3); poib
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JleMoHCTpaLun

lopmpemuwi: 1. llpuctin,

K. A. Tumupszes.

Tabnuywl u cxemvt: «DOTOCUHTE?Y

XJIOPOIIACTOB B ITpOLIECCE
dorocunTesa.

BhIsSBISATS NPUUMHHO-CIIEICTBEHHbBIE
CBSI3M MEXKTy MOTJIOIEHNUEM COTHEYHOU
SHEPrUH XJIOPODUIIIOM U CUHTE30M
MoJiekysn ATO.

CpaBHUBATH UCXOHBIE BEIIIECTBRA,
KOHEYHBIE MPOIYKTHI U YCIOBUS
IIPOTEKAHMS PEAKIIMI CBETOBOM

¥ TEeMHOBOM (pa3 poTocuHTE3A.
YcTaHaBIMBaTh B3aMMOCBSI3b MEXTY
(OTOCUHTE30M U ABIXaHUEM; CBETOBOM
Y TEMHOBOM peakiusiMu (POTOCUHTE3A.
OueHuBath 3HaUeHHE (POTOCUHTERA

TUIA JKU3HU Ha 3emiie

6.3

ABTOTpO(HBII THIT
oOMeEHa BEIIECTB.
XeMOCHUHTE3

XEeMOCHUHTES.

Pa3nooOpasue oprannu3MoB-
XEMOCHUHTETHKOB:
HUTPUPUITUPYIOIINE OaKTepUH,
xKene300aKTepun, cepooaKTepuH,
BOJIOPOJIHBIE OaKTepuu. 3HAUCHHE
XEMOCHUHTE3A.

JlemoHCcTpanuu

Ilopmpemuwi: C. H. BuHorpaJicku,
I'. A. 3aBap3uH.

Tabnuywl u cxemvt: «DOTOCUHTE?Y,
«XEeMOCHHTE3»

PackpbIBaTh coqiep>kaHre TEPMUHOB
Y TIOHSITUNA: XEMOCUHTE3.
OOBIICHUTH CYLIHOCTh XEMOCHUHTE3A,
pacKpbIBaTh €ro 3HaueHue B ouocdepe.
[TpuBOAUTE TPUMEPHI
XEMOCHHTE3UPYIOIMNUX OaKTepuit
(auTpuduIMpyronme OaKTepuH,
&Kese300aKkTepun, cepodakTepuu,
BOJIOPOJTHBIE OAKTEPHH )

U XapaKTepU30BaTh UX
KU3HEJEATEIIbHOCTD.

CocTaBisiTh ypaBHEHHSI peakuui
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JlaboparopHasi padora
«CpaBHeHHMe MpoLeccoB (POTOCHHTE3A
U XEMOCHUHTE3a»

XEMOCHHTE3A.
CpaBHUBATH XEMOCUHTE3
¢ GOTOCHHTE30M

6.4

DHepreTU4ecKui
oOMeH —
JTUCCUMUIISLINS

AHa’poOHBIE OpraHu3Mbl. Buibl
oposxenust. [IpoxykThl OpOKEHUS U UX
HCIIOJIb30BaHUE YETTOBEKOM.
AHa3p0OHbIE MUKPOOPTAaHU3MbI KaK
00BEKTHI OMOTEXHOJIOTUHU U
BO30yIUTENN OOJIC3HEH.

A3poOHbIE OpraHU3Mbl. DTarbl
HHEPreTUYECKOro 0OMeHa.
[ToaroroButenbHbIN dTAI. [ TMKOIN3 —
OCCKHCIIOPOTHOE pacIIeIJICHUE
TJIFOKO3HI.

buonorudeckoe okucieHue, Ui
KJIETOYHOE AbIxanue. Poin
MHUTOXOH/JIPUM B ITpoLieccax
OMOJIOTUYECKOTO OKUCITICHUSI.
[{uknnuecKue peakuuu.
OxuciurenbHoe hochopUInpoBaHHE.
[IpeumyiecTBa adpOOHOTO MyTH
oOMeHa BEIECTB Mepe]l aHAIPOOHBIM.
D} hHeKTUBHOCTH YPHEPTETUUECKOTO
oOMeHa.

JlemoHCTpauuu

Ilopmpemui: B. A. DQHrenprapar,

I1. Mutuemnn.

PackpbiBaTh cofep:kaHrue TEPMUHOB

Y TIOHATHN: ATAMbl SHEPTETHIECKOTO
0oOMeHa — TIOJITOTOBUTEIIHHBIH,
OECKHUCIOPOIHBIN (aHAIPOOHBI ),
KHCIIOPOJHBIN (a3pOOHBIN); TIIMKOIU3,
OporkeHue, OMOJIOrHYECKOe OKUCICHUE
(mprxanwue), nuki Kpeoca,
oKucauTeNnbHOEe pochopunrpoBanue,
MPOTOHHBIN TPAJUEHT, TPOTOHHAS
AT®-cuHTa3za.

[TepeuncnaTb 0COOEHHOCTH
HHEPreTHUECKOro oOMeHa B KJIETKe.
OnuceIBaTh ATAIBI YHEPTETUIECKOTO
oOMeHa (TOArOTOBUTENbHBIN,
OECKUCIOPOIHBIN, KUCTOPOIHBIN )

Y CPABHUBAThH UX MEXIY COOOM.
XapakTepu30BaTh PeaKIuH MIMKOJIN3A,
OpOKeHMSI, KJICTOYHOTO JIbIXaHHUSI.
YcTanaBnuBaTh B3aUMOCBSI3b MEXKIY
TJIMKOJIN30M, KJICTOYHBIM JIbIXaHHEM
1 cuHTE30M MOoJieKysl ATO.
CocTaBnsiTh ypaBHEHHS] OCHOBHBIX
ATANOB YHEPreTUUECKOTO OOMEHa

B KJICTKE.
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Tabnuyvl u cxemol: «IHEpreTUUECKuil | PaccunThIBaTh SHEPreTUYECKYIO

oOMeH». 3¢ (HEKTUBHOCTH TIIMKOIN3A U

JlaGoparopnas padora OMOJIOTUYECKOTO OKUCIICHUSI.

«CpaBHEHUE MPOIIECCOB OPOKEHUS U Ha3pIiBaTh NCXOIHBIC BEIIECTBA,

JIBIXAHUSD) KOHEYHBIC TTPOTYKTHI U YCIIOBUS
MPOTEKAHUS PEAKII SHEPreTUYECKOTO
oOMeHa.

CpaBHMBaTh YHEPTETUUYECKYIO

3 PEeKTUBHOCTH OECKUCIOPOTHOTO
¥ KUCJIOPOJTHOTO 3TAITOB KOHCUHBIE
MPOJIYKTHI U YCIIOBHS MPOTEKAHUS

peaxIuii SHEPreTHIeCKOro 0OMeHa
HHEPreTUYECKOro oOMeHa

Htoro yacoB no teme 9
7 | Tema «HacsencrBenHass ”HGOPMAaUA M Peain3alus ee B KIeTKe»
7.1 | Peakiiuu MaTpuuHOTO 2 Peakiiun MaTpuyHOTO CHHTE3A. PackpriBaTh cofepkanue TEpMUHOB
CUHTE3a [TpuHIMIT KOMIIJIEMEHTAPHOCTH Y TIOHATUU: T€H, TCHETUYECKUM KO,

B PEAKLMUAX MATPUYHOTO CUHTE3A. KOJIOH (TPUILIET), CTON-KOJIOHBI,
Peanu3anus HaciieICTBEHHOMN MaTpuIla, MATPUYHBIN CUHTE3,
uHpopManuu. ['enernyueckuit kof, ero | Tpanckpunims, PHK-nommmepasa,
cBolicTBa. Tpanckpunuus — IIPOMOTOP, CIJIAUCUHT, UHTPOH, DK30H.
MarpuuHbiil cuHTe3 PHK. [Ipunaiumns: XapakTepu30BaTh PEAKIMHA MATPUIHOTO
TPAHCKPUIIMHU: KOMIUIEMEHTAPHOCTh, | CUHTE3a, CBOMCTBA TEHETUYECKOTO KO/IA.
AHTUIAPAIIIETIBHOCTD, OnuceIBaTh 3Tanbl TPAHCKPUIILIUH
ACUMMETPUYHOCT. Y TPAHCJISIUN; YCTAHABINBATh
JdemMoHcTpanuu B3aMMOCBSI3b MATPUYHBIX PEAKIUN
Ilopmpem: H. K. Konb1oB. B KJIETKE; CXEMaTHIECKU N300pakaTh
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Tabnuywvl u cxemvi: «brocuHTE3
Oenkay, «I eHeTHUEeCKHUI KO

MaTpPUYHbIE PEAKIIMH TPAHCKPUIILINH

Y TPAHCISLHH.

Pemars Onosnorudeckue 3agadu

Ha OINPEJEIICHHUE MOCIEN0BATEIBHOCTH
HykieotuoB JJHK nu MPHK, npumensis
3HaHUA O PEaKIMAX MATPUYHOTO
CUHTE3a, TEHETUYECKOM KOJIE,
IIPUHLIAIIE KOMIUIEMEHTAPHOCTH

7.2 | Cunres Ocnka Tpauncnsuus v ee 3Tanbl. Y4yacTtue PackpbiBaTh coJiep;KaHUE TEPMUHOB
tpancrnopTHeiXx PHK B 6mocunTese Y IOHSATHI: TPAHCIISILNS, AHTUKOJIOH,
Oeika. YciaoBus OMOCHHTE3a OelIKa. TPHK, amunoanun-tTPHK-cuaTeTasa
KonupoBanne amuHOKHUCIOT. Posib (komaza), nosuprubdocoma (IoJImcoma).
pubocoM B OMOCHHTE3E OelKa. XapakTepru30oBaTh CBOMCTBA
JleMoOHCTpaun TeHETUUYECKOTO KOJa.
Tabauywvl u cxemwi: «brnocuHTE3 OnuceIBaTh 3TANbl TPAHCIALUU
Ocikay, «['eHeTmUuecKkuii KO 1 CXEMaTHYECKH M300pakaTh
MaTPUYHBIE PEAKIINHU TPAHCIISAIUH.
Pemats Omonorndyeckue 3agadn
Ha onpenaeneHrne anTukogoHoB TPHK,
MOCJICA0BATEILHOCTA AMUHOKHCIIOT
B MOJIEKYJIe OeKa, MPUMEHSISI 3SHAaHUS
0 peaKIUsIX MaTPUYHOTO CUHTE3A,
T€HETUYECKOM KOJI€, TPUHIIUIIC
KOMILIEMEHTAPHOCTH
7.3 | MexaHusmbl OpraHu3anusi FeHOMa y IPOKApUOT PackpeiBaTh conepkanne TEPMUHOB

9KCIIPECCHUU I'CHOB

N 9YKAapHoT. P@FYHSIHI/IH AKTHUBHOCTH

IeHOB y MPOKapHoT. [ 'unoresa onepoHa

Y IIOHATHM: OIIEpaTop, ONEPOH,
CTPYKTYPHBIE I'€HBI, IPOMOTOP,
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(d. KakoO, XK. Mano).
Perysiius 0OMEHHBIX MPOIIECCOB
B Kj1eTke. KieTouHslii romeocTas.
JleMoOHCTpaLuu

Tabnuywr u cxemvi: «bruocunTe3
Oeinka», «I'eHeTHUYEeCKHUI KO

penpeccop.
OnuceBaTh CTPYKTYpYy Fr€eHOMa
POKAPUOT; XapaKTepHU30BaTh padoTy
HUHYIIUOETBEHOTO U PENPECCUOETHLHOTO
OIIEpOHA.

BbIaensTh CTpyKTYpHYIO

U PEryJISITOPHBIC YaCTU T€Ha dyKapuoT.
CpaBHUBATH IPOLIECCHI IKCIIPECCUN
T€HOB y IIPOKApUOT U SYKapHUOT.
XapakTepu30oBaTh TUIIOTE3Y ONIEpPOHA
(®. XKaxko0, XK. Mano).

OmnuceIBaTh MEXaHU3M MOJIEPKaHUS
KJIETOYHOT'O TOMEOCTa3a

7.4

OCHOBBI BUPYCOJIOTHH.
HNudopmanronnas
ouonorus

Bupycel — HekieTouHbIe (POPMBI )KU3HU
u oOnuratHble napa3uthbl. CTpoeHue
MPOCTBIX U CJIOKHBIX BUPYCOB,
PETPOBUPYCOB, OaKTEeprUO(aros.
BupycHbie 3a00ieBaHMs YeJIOBEKa,
KUBOTHBIX, pacteHui. CITN/I,
COVID-19, conmanshbie

U MEJUIIUHCKUE TTPOOIIEMBI.
JlemoHCTpauuu

Hopmpem: ]1. 1. IBaHOBCKUHU.
Tabauywvl u cxemol.: «I'eHETUUECKUM
Ko, «Bupyce», «bakrepuodarmy.
IIpakTH4yeckas padora
«Co31anurie MOJIe N BUPYCa

PackppiBaTh cosiepskaHre TEPMHUHOB

Y TIOHSTHI: BUPYC, BUPHOH,
Cep/ilieB1HA, KaTlCUJI, 0OpaTHast
TPAHCKPHIIIIUS, PETPOBUPYCHI,
O6akrepuodar, BUpyc UMMYHOACPUITUTA
yenoBeka (BUY), npupoaHo-odarossie
WHDEKIIIH.

XapakTepu3oBaTb BUPYCHI,
PETPOBUPYCHI M OaKkTeprodaru Kak
BHYTPHKJICTOYHBIX MTAPa3UTOB
MPOKAPHUOT U DYKAPUOT.

W3naraTh THIIOTE3BI YBOJIOIIMOHHOTO
MIPOUCXOKJICHUSI BUPYCOB.

OnuceIBaTh MEXaHU3M B3aUMOICUCTBHUS
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BHUpYCa U KJIETKHU, UH(DEKITNOHHBIN
BHUPYCHBIH ITPOLIECC.
XapakTepu3oBaTh MEXaHU3MBbI
BEPTUKAIIBHOW U TOPU30HTAITBHOU
nepeaur BUPYCOB; 3a00JI€BAHUS
YKUBOTHBIX U PACTCHUH, BbI3bIBAEMbIC
BHUpYyCaMH.

Ha3biBaTh BUpyCHBIE 3200JI€BaHMS,
BCTPEYAIOIINECS Y YETIOBEKA: TPUIIIL,
KJICIIeBOM HIIe(aNUT, TeNaTUT,
COVID-19, CII1A.

Coburonath mpaBuiia MOBEICHUS

B OKPYKarolen IPUPOIHOM Cpele, Mep
NpoGUIAKTUKUA PACTIPOCTPAHEHUS
BUPYCHBIX 3a00JIeBaHM (B TOM YHCIIC
BUY-undexuun)

Htoro yacoB no teme 9
8 Tema «’Ku3HeHHBIN HUKJI KJIETKI
8.1 | J)KusHeHHBIH IIUKIT 1 KneTounslit iuki, €ro nepuoabl PackpsIBaTh coepxanue TEPMUHOB
KJIETKU u perynsinusa. MaTepdasza u Muto3. Y TOHSITUINA: KJIETOYHBINA LIUKJI,

Oco0eHHOCTH MTPOLIECCOB,
MIPOTEKAIOITUX B HHTEp(a3e.
[ToaroToBKa KJIETKH K JACIICHHIO.
IIpecunteTnueckuii
(MOCTMUTOTUYECKUH ), CHHTETUIECKU I
Y IOCTCUHTETUYECKUM
(IPEMUTOTUYECKHI ) TIEPUOIbI

uHTepdasa.

[lepeuncnsT mepuo bl )KU3HEHHOTO
IIUKJIA KIETKH U XapaKTepU30BaTh
MPOTEKAIOIINE B HUX MPOIECCHI
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uHTEep(azbl.

JdemMoHcTpauuu

Tabauywl u cxemol: «KU3HEHHBIN [TUKIT
KJIETKN», « MUTO3»

8.2

MatpuuHblil CHHTE3
JIHK. Xpomocombl

Martpuunsbii cuntes JJHK —
perukanus. [ [puHIUIbEI penimkanum
JHK: koMIieMeHTapHOCTb,
ITOJTYKOHCEPBATUBHBIN CUHTE3,
AHTUIIAPAJUIEIBHOCTh. MeXaHu3M
pemukaruu JJHK. Xpomocomsil.
Crpoenue xpoMocoM. TernomMepsl

U TeJoMepasa. XpoMOCOMHBIN HaboOp
KJIETKW — KapUOTHIL. [UTIIOMTHBIN

Y TaIyIOUIHBIA HA0OPBI XPOMOCOM.
['omonoruunsie XxpoMocomsl. [1omoBbIE
XPOMOCOMBI.

JemoHCTpanuu

Tabauywvl u cxemol: «KU3HEHHBIN [TUKIT
KIIETKN», «CTPOEHUE XPOMOCOMY,
«Permkanmsa [THK».

Ob6opynoBaHme: CBETOBOM MUKPOCKOIT;
MHKpoIpenaparsl: «MuTo3 B KJIIeTKax
KOpEIIIKA JIyKay».

JlaGopaTtopnas padora

«/3yueHune XxpoMOCOM Ha TOTOBBIX
MUKpOIIpenapaTax»

PackprIBatTh cojiepKaHue TEPMUHOB

Y TIOHSATHI: pEeTUTMKALIHS
(penymuMkanus), KOMIUIEMEHTapHOCTb,
aHTUTIAPALIETBHOCTD,
JHK-nonumepasa, renomepa,
perTMKaIMoHHas BUJIKA, XpOMOCOMa,
XPOMOCOMHBIN HA0Op, HYKJIEOCOMBI,
CECTPUHCKHUE XPOMATHU/IbI, IICHTPOMEPA,
KapUOTHII, TAIJIOWTHBIN U JIUTIJIOUTHBIN
Ha0Op XPOMOCOM, TOMOJIOTUYHBIE
XPOMOCOMBI, TIOJIOBBIE XPOMOCOMBI.
XapakTepu3oBaTh CTPOEHUE XPOMOCOM,
KapHOTUIIOB OPraHU3MOB.
[lepeuncnsaTh NPUHIUIIBI PETLTUKAIITN
JIHK u naBath UM conepxaTelbHyI0
XapaKTEPUCTHKY.

OnucbIBaTh MEXaHU3M PETUTUKALIUN
JIHK.

Cxematnyecku n300paxaTh CTPOCHUE
MeTada3zHOU XPOMOCOMBI.

Paznnuats XpoMoCcoMBbI

Ha MHUKpoTpenaparax

U MUKpogoTorpadusx
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8.3 | [leneHue KICTKH —
MHTO3

Jenenune xinetku — MuTo3. Ctagun
MHTO3a U MPOUCXOISIINE B HUX
npouecchl. Tumnsl Muto3a. Kapuokunes
1 MATOKUHE3. brosornyeckoe
3HAYEHHE MHUTO3A.

JdemMoHcTpauuu

Tabauywl u cxemwvl.: «KU3HCHHBIA IUKIT
KJIETKN», « CTPOCHUE XPOMOCOMY,
«Pemmukanus JTHK», «Muto3y.
Oob6opynoBanme: CBETOBOM MUKPOCKOIT;
MHKpoIpenaparsl: «MuUTO3 B KJIETKaX
KOpEeIIKa JIyKay.

JlaGoparopnas pabora
«HabnroneHrne MuTOo3a B KJIETKax
KOHUMKA KOPEIIIKa JIyKa (Ha TOTOBBIX
MUKpOTIpernaparax)»

PackpriBath coneprkanme TEPMUHOB

W TIOHATHN: MUTO3, TIpoda3za, meTadasa,
anadasa, Tenodasa, KApUOKHHE3,
IIUTOKWHE3, BEPETCHO JICJICHNUS,
meTadazHas IacTuHKa, 00po3a
JICIICHUSL.

[lepeuncsITh MOCIeI0BATETLHOCTD
CTaJIi MUTO3a M OITUCHIBATH
MPOUCXOISIIIINE Ha HUX MPOIECCHI.
CpaBHUBaTh 0COOEHHOCTH IPOTEKAHUS
MHTO3a B PACTUTEIBHBIX M JKHBOTHBIX
KJIETKaX.

OOBIICHATH OMOJIOTUYECKHUI CMBICIT
MHUTO3a.

Pa3zanuats ctaguu MuTO3a

Ha MUKpOIpenaparax

1 MUKpodoTorpapusx

8.4 | Perymsamus
YKU3HEHHOTO TTUKJIa
KJIIETOK

Perynsius MUTOTHYECKOTO IIUKJIA
KJIeTKH. [[porpamMmmupyemas KiieTouHas
rudesb — aroITo3.

Knerounoe s/1po, XpOMOCOMBHI,
(GbyHKIIMOHATbHAS T€HOMUKA.
JlemoHCTpanuu

Tabauywl u cxemol: «KU3HEHHBIN [TUKIT
KJIETKN», « CTPOEHUE XPOMOCOM»,
«Pemmukanus [JTHK», «Muto3z»

PackpeiBath conepikaHue TEPMUHOB
Y MOHSITUI: anonTo3, mpoaudeparusi,
g dhepeHIpPOBKa.
XapakTepu30BaTh PErysaLNIO
MHTOTHYECKOTO IIMKJIA KICTKH.
OOBSICHATH OMOJIOTHYECKUI CMBICIT
3aIpOrpaMMHUPOBAHHOM KIIETOYHOU
rudey — aronTo3a.

Y cTanaBnmmMBaTh B3aMMOCBSI3b MEXKTY
TOMEOCTAa30M KJIETOK M UX THOENbI0

NToro yacoB 1o teme
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Tema «CTPOEHUE U ®YHKIIUN OPI'TAHU3MOB»

9.1

OpI‘aHI/IBM KaK CANHOC
OcjIoe

1

buonornyeckoe paznoodpaszue
opranu3mMoB. OJIHOKJIETOYHBIE,
KOJIOHHAJIbHBIE€, MHOTOKJICTOUYHBIC
OpraHU3MBL.

OcoOeHHOCTH CTPOEHUS

1 KU3HEIEATETbHOCTH OTHOKIJIETOUYHBIX
opranu3moB. baktepuu, apxeu,
OJIHOKJICTOUYHBIE TPUOHI,
OJIHOKJIETOUYHBIE€ BOJIOPOCIH, IPyTHUE
npoTUcThl. KoJloHUANIbHBIE OpTaHU3MBI.
B3anMocBs3b yacTeli MHOTOKJIETOYHOTO
opranusma. TKaHU, OpraHbl U CUCTEMBbI
opradoB. Opranu3m Kak €JMHOE LIEJI0E.
I'omeocras.

JemoHCcTpanuu

Tabnuywvl u cxemot: «OTHOKICTOUHBIC
BOJIOPOCIN», « MHOTOKJIETOYHBIC
BOJIOpOCNY, «bakTepuny,
«IIpocreiimmey, «OpraHbl HBETKOBBIX
pacteHui», «CuctemMbl OpraHoB
MTO3BOHOYHEIX KHBOTHBIXY,
«BHyTpeHHee CTpOCHHE HACEKOMBIX).
OobopynoBaHme: CBETOBOM
MMKPOCKOT; MUKPOITpENapaThl
OJIHOKJIETOYHBIX OPTAaHU3MOB; )KUBbIC
AK3EMILISIPbl KOMHATHBIX PACTCHUIA;

PackpbiBaTh coziep:kaHue TEPMUHOB

Y TIOHSITUWA: OPTraHu3M, OpPTraH,
OpraHesuibl, CHCTEMa OPraHOB, allapar,
(dbyHKIIMOHATBHAS CUCTEMA, TOMEOCTa3.
ITepeduncasiTh CTPYKTypHO-
(yHKIIMOHATIBHBIE YaCTH
OJHOKJICTOYHBIX, KOJJOHUAIbHBIX,
MHOTOKJICTOYHBIX 1 MHOTOTKAHEBEIX
OPTaHU3MOB.

XapakTepu3oBaTh 0COOCHHOCTH
CTPOEHUSI U KU3HEJACATEIbHOCTH
OJTHOKJIETOUHBIX OPTaHU3MOB,
KOJIOHUAJTbHBIX, MHOTOKJICTOYHBIX

Y MHOTOTKAQHEBBIX OPTaHU3MOB.
CpaBHuBaTh MeX 1y CO00M
OJHOKJICTOYHbBIC, KOJJOHHAJIbHEIE,
MHOT'OKJICTOYHBIC 1 MHOTOTKAHEBHIC
OpraHu3Mbl
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repOapun pacTeHUM pa3HbIX
OTJICJIOB; BJIAYKHBIC TIPETIAPATHI
KUBOTHBIX

9.2 | Tkanu pacreHuit Tkanu pacreHuil. TUIbI paCTUTENBHBIX | PackpbIBaTh copepxKaHne TEPMUHOB
TKaHeW: oOpa3oBaTenbHasi, IOKPOBHAsS, | U MOHATHUI: TKaHb, SNIUJEPMUC, TPOOKA,
MPOBOASAIIAs, OCHOBHAS, KOpKa, J1y0, IpEBECHHA, JPEBECUHHBIC
Mexanuyeckas. OcobeHHOCTH BOJIOKHA, JIyOsIHbIE BOJIOKHA, COCY/IbI,
CTpO€eHUs, PYHKIUHI U pACIOIOKEHUS KaAMEHHUCTBIE KIIETKH.
TKaHEW B OpraHax pacTeHUH. XapakTepu30BaTh TUIIBI PACTUTEIBHBIX
JleMoOHCTpaLun TKaHel: o0pa3oBaTelibHasi, IOKPOBHAS,
Tabauywl u cxemol: «TkaHU pacTeHU», | MPOBOJAIIASL, OCHOBHAS, MEXaHHYECKAS;
«Oprasbl IBETKOBBIX PACTEHUI», NEPEYUCIIATh OCOOEHHOCTH UX CTPOCHUS
«Kopnesble cucteMb», « CTpoeHHE Y BBITIOJIHAEMbIE (DYHKIINH
cte0ms», «CTpoeHue JTUCTOBOM
IIJTACTUHKI.
OobopynoBaHme: )KUBBIE SK3EMILISIPBI
KOMHATHBIX PACTEHHI; CBETOBOU
MHUKPOCKOII; MUKpOIIpEnapaThl TKAHEH.
JlaGopaTopHnasi padora
«M3yyenne TkaHen pacTeHUN»

9.3 | TkaHM )KMBOTHBIX TkaHU )KUBOTHBIX U YEJIOBEKA. PackpeiBaTh coiepxaHne TEPMUHOB

1 YEeJIOBEKA Twunbl )KUBOTHBIX TKAHEH: Y MIOHATHUU: MUTEIUN, CEKPET,

SIUTEUATbHAS, COCTUHUTEIIbHAS,
MbIlieuHas, HepBHas. OcoOeHHOCTH
CTpOCHHSI, PYHKIIHIA ¥ PACITOJIOKCHUS
TKaHEe# B OpraHax XUBOTHBIX

U YEJIOBEKA.

MBIIIICYHbIE BOJIOKHA, HEHPOH,
HEUPOTJIHS.

XapakTepu30BaTh TKAHU JKUBOTHBIX

Y YEJIOBEKA: SUTENNAIbHAS,
COEIMHUTEbHAs, MBILIICYHAS, HEPBHAS;
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JleMoHCTpaLuu

Tabnuywvl u cxemol: «TkaHn
JKUBOTHBIX», «CKeJIeT YeIOBeKa,
«ITumeBapurenbHasi CUCTEMAY,
«KpoBeHOCHas cuctemay,
«/JIpixarenbHas cucremay, «HepBHas
cucteMay, «Koxa», «MpliieuHas
CHUCTEMAY.

Oob6opynoBanme: CBETOBOM MUKPOCKOIT;
MHKpPOINpEnapaTsl TKaHEH.
JlabopaTopnasi padora

«3yyeHne TkaHeu JKUBOTHBIX)

NEPEYUCIISITH OCOOEHHOCTH UX CTPOEHUS
U BBITOJTHSIEMbIE (DYHKITUH

9.4

Opransbl. Cuctembl
OpraHoB

Opranbl. BereratuBHbie

Y T€HEpAaTUBHBIE OPTaHbl PACTCHUIA.
Oprassl ¥ CUCTEMBI OPTraHOB
JKUBOTHBIX U 4yesnoBeka. OyHKIuu
OpPTraHOB U CUCTEM OpPTaHOB.
JleMoOHCTpaLun

Tabauyvt u cxemvi: «Oprassl
LIBETKOBBIX pacTeHUN», «KopHeBbIE
cucteMmbl», «CTpoeHue cTeds»,
«CTpoeHue JIMCTOBOM TJIACTUHKN,
«CKener yenoBeKay,
«ITumeBapurenbHasi CUCTEMAY,
«KpoBeHocHas cucrtemay,
«/lpIxarenpHas cuctemay,
«BpraenurensHas cucreMay, «HepBHas

PackpeiBaTh coziepxaHne TEPMUHOB

U TIOHSATUM: OpraH, KOpeHb, MOOET,
LBETOK, IIJIOJ, CEM, [IOJIOBBIC JKEJIE3BI,
II0JIOBBIE IPOTOKH, KOITYJIATUBHBIC
OpraHbl, CHCTEMBI OPTaHOB.
XapakTepu30BaTh BET€TaTUBHbBIC

Y T€HEpaTUBHbBIE OPTaHbl PACTEHU,
COMATUYECKHUE U PETYIATOPHBIE OPraHbI
’KUBOTHBIX; IEPEUUCIIATH OCOOCHHOCTHU
UX CTPOCHHUS U BBITIOJTHSAEMBbIEC (PYHKITHH.
YcraHaBiIMBaTh B3aUMOCBSI3U MEXKIY
CTPOEHUEM OPTraHOB U UX (PYHKIUSMHU.
Paznuuats BUIbI TKaHEHN, OpraHbl

Y CUCTEMBI OPraHOB, B TOM YHUCIIE
YeJI0BEKa, Ha MUKpOIIpenaparax,
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cUCTeMay», « JHJOKPUHHAsL CUCTEMAY. BJIQKHBIX IIpernapaTax, repoapusx
O0opynoBaHMe: )KUBBIE IK3EMILISIPHI u MUKpodoTorpadusx, Tabaumax,
KOMHATHBIX pacTeHHIA; repOapun MOJIETISIX U MYJIsSKaX

pacTeHui pa3HbIX OT/ENIOB; CKEJIEThI
MO3BOHOYHBIX; KOJUICKIIUH
0€CIO3BOHOYHBIX )KUBOTHBIX; BJIAYKHBIE
MpenapaThl )KUBOTHBIX, CKEJIET
YeJioBeKa.

JlabGoparopHasi padora «3yueHue
OpPraHOB LIBETKOBOTO PACTEHUS»

Omnopa tena 1 Omnopa Tena oprann3zMoB. Kapkac PackpriBaTh cojiepaHue TEPMUHOB

OpraHU3MOB pacteHuil. CKeneTsl OAHOKIETOYHBIX Y TIOHSITUI: OTIOPHBIE CUCTEMBI,
Y MHOTOKJICTOYHBIX )KUBOTHBIX. 000JI0YKHU KIETKH, PUOPUILIBI, KapKac,
Hapy:XHbIi1 1 BHyTpEHHUM CKEJIET. HapY>KHBII CKENEeT (XUTUHOBBIM
CTpoeHMe U THUIIBI COEUHEHUS KOCTEN. | TIOKPOB), THAPOCTATHUECKHUI CKEJIET,
JdemMoHcTpanuu BHYTPEHHUU CKEJIET, KOCTH (JIJIMHHBIE,
Tabnuyvl u cxemvl.: «CTpoeHUE KOPOTKHE, MIIOCKUE), COETUHEHUS
cTeos», «CTpoeHue JIMCTOBOM KOCTEM, HEMOIBY)KHBIE (IIIBBI),
IJIACTUHKNY, « CKEJIET YeTOBEKa. MIOJTYTIOIBU>KHBIE, TTOJBUKHbBIC
OGopynoBaHme: CKeJIEThI (cycTtaBbl), OTIEBI CKENETA
MMO3BOHOYHBIX; BIAYKHBIC MPENapaThl MMO3BOHOYHBIX )KMBOTHBIX: Ueperl,
JKUBOTHBIX; CKEJIET YEJIOBEKA; 0CeBOU ckeseT (MMO3BOHOYHUK, TPy IHAs
PAKOBHUHBI MOJUTFOCKOB; KOJUIEKIIUU KJIETKa, XOpJia), M0sica KOHEYHOCTEH,
HACEKOMBIX, UTJIOKOXHUX CBOOO/IHBIC KOHEYHOCTH.

OnuceIBaTh HAPYKHBIA U BHYTPEHHUI
CKEJICThI )XUBOTHBIX, CTPOCHUE U TUIIbI
COCIMHEHUS KOCTEH.
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YcTaHaBIMBaTh B3aUMOCBSI3U MEXKITY
CTPOCHHEM OTIOPHBIX CHCTEM U MX
(GYHKIIUSIMU B OpTaHU3ME.

CpaBHUBATH CTPOCHUE OMOPHBIX CUCTEM
pacTeHuil u JKUBOTHBIX

9.6

JIBrmxeHue
OPTraHU3MOB

JIBM>KEeHHE OpraHu3MOB. JIBrKEeHNE
OIHOKJIETOYHBIX OPTraHU3MOB:
aMe0OoHuTHOE, )KTYTUKOBOE, PECHUYHOE.
JIBM>KeHHE MHOTOKJIETOUYHBIX
pAaCTEHUH: TPONU3MBbI U HACTHH.
JIBM>KEHHE MHOTOKJIETOYHBIX
’)KMBOTHBIX M UEJIOBEKA: MBIILICYHAS
cucrema. Pediexc. CkesleTHbIE MBIIIIIIBI
U uXx pabora.

JemoHCTpanuu

Tabnuywvt u cxemvt: «OTHOKICTOUHBIC
BOJIOpOoCNY, «lIpocTenmmey,
«CtpoeHue MbIIbD, « MblllIeuHast
CHUCTEMa

PackpeiBaTh cosiep:kaHue TEPMUHOB
Y TIOHATUMN: IBUKCHUE, IBUTATEIIbHBIC
OpraHeJuibl, TBUKEHUE MTPOCTEUIIINX
(amebounaHoE, KTYyTUKOBOE,
PECHUYHOEC), TBMKCHUE PACTCHUN
(Tponu3MBbl, HACTHH ), MBITIIICUHbBIE
CUCTEMBI (COKpATUTEITHHBIC
BOJIOKOHIIA, KOYKHO-MYCKYJTbHBIN
MEIIIOK, CKEJIETHAs MYCKYJIaTypa),
CKeJIeTHasI MBITIIa (MBIIIICYHOE
BOJIOKHO, MHO(DHOpHILIA), BBICIIHE
JIBUTATENIbHBIC IICHTPBI, PA00Ta MBIIIII]
(mBUTaTENBHAS, COMATHICCKAs),
MBIIIIEYHOE YTOMJICHHE.
XapakTepru30BaTh BUIBI JBHKECHUS
OJTHOKJICTOYHBIX M1 MHOTOKJICTOYHBIX
OpPTraHU3MOB.

OnuceIBaTh CKEJICTHBIC MBIIIIIHI U KX
pabory.

YcTaHaBnmmMBaTh B3aMMOCBSI3b

MEXIy CTPOCHHEM OTIOPHBIX CUCTEM
U IBUKEHUSIMUA OPTaHU3MOB
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9.7 | [lutanue opraHu3MoB [Tutanue oprann3mos. [lormonienue PackpsIBaTh coziepkaHue TEPMUHOB
BO/JIbI, YIJIEKHCIIOTO ra3a Y ITIOHATHUM: IUTAHUE, TUILIEBAPEHUE,
Y MUHEPAJIbHBIX BELIECTB PACTEHUAMH. | [IUILEBAPUTEIIbHBIE BAKYOIIU, KUIIIEYHAs
IIuTaHue )KUBOTHBIX. MOJIOCTh, MUIIIEBapUTENbHAS TPYOKa,
BHYTpHUIIOJIOCTHOE U BHYTPUKIIETOYHOE | TTUIIICBAPUTEIIBHBIN TPAKT,
nuiesapenue. [Intanre MO3BOHOYHBIX | MHIICBAPUTEIBHBIC KEJIC3bI,
JKABOTHBIX. OTIENBI [TUILEBAPUTENIBHBIE COKHU.
[IULIEBAPUTEIILHOTO TPAKTA. XapakTepu30BaTh MUTAHUE )KUBOTHBIX;
[InieBapuTEIbHBIC HKEIE3BI. BHYTPHIIOJIOCTHOE U BHYTPUKIIETOYHOE
[IumeBapuTenbHas CHCTEMA YEIIOBEKA. | IUIIICBapeHUE.
JlemoHCTpanuu Paznuyath Ha n300paxeHusX (cxemax,
Tabauywl u cxemol: TabnuIax, MyJIsKax) OTAEIbI
«Ku1e4yHoI10m0CTHEIEY, MULLIEBAPUTEIBHOTO TPAKTA
«IInmeBapurenpHas cucreMa», «CxeMa | ¥ MUIIeBapPUTEIbHYIO CUCTEMY
IIATAHUS PACTEHUI. YEJI0BEKa.
O6opynoBaHme: )XUBbIE YK3EMIUIAPLI | Y CTaHABIMBATH B3aUMOCBSI3U MEXKITY
KOMHATHBIX PaCTEHUI; 00OPYAOBaHUE | CTPOCHHUEM OPraHOB MHINECBAPCHUS
JUISL IEMOHCTpPALMU IIOYBEHHOTO
Y BO3AYIIHOIO MUTAaHUS PACTEHUM,
pacilerieHus Kpaxmaiia u 0eJIKoB
noJ ieicTBueM (pepMEHTOB

9.8 | [pixanue opraHu3MoB JlpIxanue opranu3MoB. JlpIxanue PackpriBaTh conep:xaHnue TEpMUHOB

pacTeHui. /[pIxaHue )KMBOTHBIX.
Juddy3us razoB uepe3 moBepxXHOCTh
KieTku. Ko)kHOe JIbIXxaHue.
JpixaTenbHast moBepXHOCTh. JKabepHoe
U JIETOYHOE JIbixaHue. Jpixanue

Y TIOHATHI: AbIxaHue, muddysus,
KOYKHOE JIbIXaHUE, OpTaHbl AbIXaHus,
JbIXaTEIbHBIE IBU)KEHHUSI, IbIXaTEJIbHBIN
LEHTP, JIETOYHbIE 00BEMBI, KU3HEHHAS
€MKOCTb JIETKUX.
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MMO3BOHOYHBIX )KUBOTHBIX U YEJIOBEKA.
DBOJIIOIIMOHHOE YCIOKHEHUE CTPOCHUS
JIETKUX MTO3BOHOYHBIX )KUBOTHBIX.
JIpIxaTenbHasi CUCTEMA YeJIOBEKa.
MexaHu3M BEeHTWISIIUY JIETKUX Y ITUIT
1 MJIEKONUTaromux. Perynsmus
nbIxaHusl. JlpixareabHble 00bEMBI.
JleMoOHCTpaL U1

Tabnuywl u cxemol: «JIpIxaTenpHas
CUCTEMAY.

Oo6opynoBanme: 000py0BaHUE

JUISL IEMOHCTpPAIIAU OTBITOB

10 U3MEPEHUIO )KU3HEHHON €MKOCTH
JIETKUX, MEXaHU3Ma JIbIXaTeJIbHBIX
JNBIDKEHUN

XapakTepHu30BaTh JIbIXaHUE PACTEHUH;
JBIXaHUE KUBOTHBIX U YEJIOBEKA.
OnuceIBaTh HBOJIIOLNOHHOE
YCII0’)KHEHNE CTPOEHUS JIETKUX
MO3BOHOYHBIX KUBOTHBIX.

Pa3nnuate Ha N300paKeHUAX (CXemax,
TabJIMIaX, MyJIsSKax) AbIXaTeJIbHYIO
CUCTEMY YEJIOBEKA.

OnuceIBaTh MEXaHU3M BEHTHJISAIIUU
JIETKUX y NTUL U MJIEKOIUTAIOIIHX.

Y cTaHaBIMBATh B3aUMOCBSI3U MEXKIY
CTPOCHHEM OPTaHOB JBIXaHUS U UX
GyHKIHSIME B OpTraHU3Me

9.9

TpancnopT BeecTs
Yy OpPraHu3MOB

TpaHcnopT BEUIECTB Y OPraHU3MOB.
TpaHCIIOPTHBIE CUCTEMBI PACTEHUM.
TpaHCHOPT BEWIECTB Y )KUBOTHBIX.
KpoBeHocHast cuctema u ee OpraHsl.
KpoBeHocHast cucteMa 1mo3BOHOYHBIX
JKUBOTHBIX M yenoBeka. Ceparie,
KPOBEHOCHBIE COCYJIbI U KPOBb.
Kpyru kpoBooOparieHus.
OBOJIIOLIMOHHBIE YCIOKHEHHUS
CTPOCHUS KPOBEHOCHOU CUCTEMBI
MO3BOHOYHBIX )KUBOTHBIX.

Pabora cepaua u ee perynasnusi.

PackpeiBaTh copepkaHne TEPMUHOB
Y TIOHATHI: TPAHCIIOPT BEIIECTB,
TPAHCIIOPT Y PACTEHUHN, KPOBEHOCHAs
CHCTEMa KUBOTHBIX, KPOBB, IJIa3Ma,
(GhOpMEeHHBIC AIIEMEHTHI,
KpOBOOOpAIICHHE, KPYTH
KpOBOOOpaIeHUs, CePACYHBIN UK,
mumpoobparenue, muMda,
TuM(paTUYECKUE COCYIbl,
TuM(paTUIECKHE y3JIbl, BHYTPCHHSS
cpella opraHu3ma.

XapakTepu30oBaTh TPAHCHIOPT BEIIECTB
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JleMoHCTpaLuu

Tabauysl u cxemvt: «Oprassl
LBETKOBBIX pacTeHUN», «KOpHEBBIE
cucteMbl», «CTpoeHue cTedas,
«CTpoeHue JIMCTOBOM TIJIACTUHKW,
«KpoBeHOCHas cuctemay,
«KpOBEHOCHBIE CUCTEMBI TO3BOHOYHBIX
JKUBOTHBIX)

y pacTeHuil 1 0eCrO3BOHOYHBIX
KUBOTHBIX.

OnuceIBaTh KPOBEHOCHYIO CUCTEMY
’KUBOTHBIX U YEJIOBEKA.

Pa3nnuate Ha N300paKeHUAX (CXemax,
Ta0auIax, MyJIsKaX ) KPOBEHOCHYIO

U TUM(aTHIECKYIO CUCTEMY UeTOBeKa.
YcTaHaBnuBaTh B3aUMOCBSI3U

MEX/1y CTPOCHUEM OpPraHOB
KpOBOOOparieHust ¥ uxX QyHKIHSIMA

B OpraHU3Me

9.10

Brinenenue
Yy OPraHW3MOB

Brinenenne y opranu3moB. Beiienenne
y pacTeHui. Briienenue y sKUBOTHBIX.
CokpatutenbHble Bakyoau. Opraisl
BblJeNIeHU. DUIIbTpanus, CeKpeuus u
oOpaTHOE BcachlBaHWE KaK MEXaHU3MBbI
paboThl OPraHoOB BhICICHUS. CBS3b
TMOJIOCTH TeJIa C KPOBEHOCHOU

Y BBIJICJIUTEILHON CUCTEMaMU.
Brizenenue y mo3BOHOYHBIX dKUBOTHBIX
u yenoBeka. [louku. CTpoeHue

1 QYHKIMOHUPOBaHKUE HEPpPOHA.
OOpazoBaHue MOYH Yy 4eJIOBEKa.
JlemoHCTpauuu

Tabauywvl u cxemol. «BpiaenuTenpHas
CUCTEMAY

PackpbIBaTh cofepkaHue TEPMUHOB

Y TIOHSTHI: BBIJIEJICHUE, TyTTalu,
JIUCTOMNA/l, COKPATUTEIbHBIE BAKYOJIH,
W3BUTHIE KaHAJIBLIBI, 3B€314aTHIE
KJIETKH, BBIJICIUTENIbHBIE TPYOOUKH,
MaJIbIIUTUEBBI COCY/IbI, TOYKH,
MOYETOYHHUK, MOUYEBOM ITy3bIPb,
HepoH, Moya.

XapakTepu3oBaTh IPOLECC BbICICHUS
Y PACTEHUH U KUBOTHBIX.

Pasznuyarh Ha n300pakeHUsIX (cxemax,
TabJIMIaxX, MyJIsKax) BbIICIUTEIbHYIO
CUCTEMY YEJIOBEKA.

OnuceIBaTh MEXaHU3M
(GyHKIIMOHUPOBaHUS HEPPOHA; IPOIECC
o0Opa30BaHMsI MOYH.
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VY cTaHaBIMBATH B3AMMOCBSI3U MEKITY
CTPOEHUEM OpPraHOB BBIAECICHUS U UX
(YyHKUHSIMU B OpraHU3Me

9.11

3amura y opraHu3MoB

3ammTa y OpraHu3MoOB. 3alluTa
Y OJTHOKJIETOYHBIX OPraHU3MOB.
Crnopsl 6akTepuit ¥ IUCTHI
MPOCTENIINX. 3alUTa y

MHOTOKJIETOUYHBIX pacTeHuil. Kytukyna.

CpencTBa NacCUBHOM U XUMUYECKON
3amuThl. GUTOHIUABL.

3ammTa y MHOTOKJIETOYHBIX
KUBOTHBIX. [TOKpOBBI 1 UX
MIPOU3BOHbBIE. 3AIIMTA OPraHU3Ma

ot Oose3Heil. IMmmyHHas cuctema
yenoBeka. KileTouHbli 1 ryMOpaJIbHBIN
MMMYHHTET. BpOKIeHHBI

1 TIPUOOPETEHHBIN crieIupUIecKuii
UMMYyHUTET. Teopus KIOHAIBHO-
cesnekTuBHOro uMmynurera (I1. Dpnux,
®.M. bepuer, C. Tonerana).
BocnanuTenbHble OTBETHI OPraHU3MOB.
Ponb BpOKI€HHOIO UMMYHHTETA

B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUH.
JlemoHCTpauuu

Tabauywl u cxemol: «Koxay,
«UmmyHnuTET?, «CTpOEHUE CTEOISD,
«CTpoeHure JINCTOBOM IITACTUHKN

PackpbIBath cozep:kaHue TEPMUHOB

Y MTOHATHM: KaIICyJIa, 3HI0CIIOPa, INCTA,
KYTHKYJIa, CPECTBA NaCCUBHOU
3aIlUTHI, CPEACTBA XUMUYECKOM
3aILUTHI, KO’KHBIE TIOKPOBBI,
UMMYHUTET, UIMMYHHAasl CHCTEMA,
AHTUT€H, aHTUTEJO.
XapakTepu30BaTh BUJIbI 3AILNTHI

y OJTHOKJIETOUYHBIX U MHOT'OKJIETOYHBIX
OpPraHHU3MOB.

OnuceIBaTh CTPOEHUE KOKHBIX
MTOKPOBOB U MX MPOU3BOJAHBIX.
Pa3znnuathk Ha M300pakeHUAX (cXxemax,
TabJIMIaxX, MyJIsSKax) OpraHbl
MMMYHHOW CHCTEMBI YEJIOBEKA.

VY cTaHaBnMBaTh B3aUMOCBSI3U MEXKTY
CTPOEHUEM OPTaHOB 3aIUTHI U UX
(GyHKUMSIMU B OpraHU3Me
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9.12

PaznpaxxumMocTb
Y PEryJISIIUS
Yy OpraHu3MOB

PaznpaxxumocTs 1 perynsauus

y Opranu3mMoB. Pa3zapaxumMocTsb

Y OJJHOKJIETOYHBIX OPraHU3MOB.
Takcucel. Pazapa>kuMoCTh U peryisuus
y pacteHuid. PocToBbIe BellecTBa U UX
3HAYCHUE.

HepBHas cuctema u pediiexkropHas
peryJsnus y >kuBoTHbIX. HepBHas
CUCTEMA U €€ OTAEIbIl. DBOJIIOLUOHHOE
YCIIO)KHEHUE CTPOCHUS HEPBHOMU
CUCTEMBI Y JKUBOTHBIX. OTIEIbI
T'OJIOBHOI'O MO3ra II03BOHOYHBIX
KUBOTHBIX. Pediekc u pediekTopHas
nyra. be3ycioBHbBIE U YCIIOBHBIE
pedIIeKCHl.

['ymopanbHas perynsuus

Y HIOKPUHHAs CUCTEMA KUBOTHBIX

1 yesoBeka. JKenesbl SHIOKPUHHOU
CUCTEMBI U UX TOPMOHBI. [lelicTBue
rOpMOHOB. B3auMoOCBs13p HEpBHOM

Y SHJIOKPUHHOM cucteM. [ unoranamo-
runoduzapHasi CuCTeMa.
JlemoHCTpanuu

Tlopmpem: . 11. I1aBnos.

Tabnuyst u cxemvi: «CTpOSHHUE TUIPHDY,
«Crtpoenue mianapun», «BHyTpennee
CTPOEHME T0KIEBOTO YEPBS»,

PackpbIBaTh coqiepkaHre TEPMUHOB

Y TIOHATHN: pa3apa>kKuMOCTBh,
peryisiuus, TAKCUChI, POCTOBBIE
BELIECTBA (AyKCHUHBI), HEPBHAsS CUCTEMA,
pedaexkTopHas peryasnus, pediekc,
peduekTopHas 1yra, NepeaHui MO3r,
IIPOMEXKYTOUYHBIA MO3T, CPEAHUN MO3T,
MO37K€4OK, IPOAOITOBATHINA MO3T,
BEreTaTUBHAsI HEPBHASI CHCTEMA,
IyMOpPaJIbHASI PEryJIsiLUsl, TOPMOHBI,
SHAOKPHHHASI CUCTEMA, TUIIOTAJIAMO-
runo@uzapHasi CUCTEMa.
XapakTepu3oBaTh pa3ApaKUMOCTh

Y OJTHOKJIETOYHBIX OPraHU3MOB

U pedIECKTOPHYIO PETYIISIHIO

Y )KMBOTHBIX.

Paznmuuate Ha n300pakeHUsIX (cxemax,
TabnuIax, MyJsKax ) HEPBHYIO CUCTEMY
U €€ OTIEJbl; OT/AEJIbI TOJIOBHOIO MO3Tra
MTO3BOHOYHBIX )KUBOTHBIX.

OnuceIBaTh T'yMOPAJIbHYIO PETYIIALINIO
Y )KMBOTHBIX.

Pasznuyars Ha M1300pakeHUsIX (CXeMax,
TabNMIaX, MyJISKax ) SHIOKPUHHYIO
CUCTEMY JKUBOTHBIX U YEJIOBEKA.
HasbiBaTs xene3bl 9HAOKPUHHON
CUCTEMBI UeJIOBEKA U BbIpaOaThIBa€Mble
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«HepsHnas cucrtema pbio», «HepBHas
cucTema JISArymkmn», «HepBHas cucrema
npecMbIKaromuxcsy, «HepBHas
cucrema ntuiy, «HepBHas cucrema
MJIEKONUTAarIuX», «HepBHas cucrema
4eJI0BEKa», « JHAOKPUHHAS CUCTEMAY,
«Pediiekcy.

ObopyaoBaHme: MOJIEIIN FOJIOBHOTO
MO3Ta Pa3JINYHbIX )KUBOTHBIX

UMU TOPMOHBI.
OmnwuceiBaTh A€MCTBHE TOPMOHOB.
YcTaHaBIMBaTh B3aUMOCBSI3U MEXKITY
CTPOCHHEM OPraHOB HEPBHOM

¥ SHIOKPUHHOM CUCTEM H HX
(GYHKIIUSIMU B OpTaHU3ME.
XapaKkTepu30BaTh IBOJIIOLUOHHOE
YCIIO’KHEHHE CTPOCHHSI HEPBHOM
CHCTEMBI Y )KUBOTHBIX

Htoro 4acos 1o teme 17
10 | Tema «PABMHOXEHUE U PABBUTHUE OPI'AHU3MOB»
10.1 | ®opmbI pa3MHOKECHHSI 1 DopMbI pa3MHOKEHUSI OPTaHU3MOB: PackpeIiBaTh cojiep:kaHre TEPMUHOB
OPTraHU3MOB Oecrnosioe (BKJIIOYasi BEr€TaTUBHOE) Y TIOHSATUH: Pa3MHOXKEHUE, ITPOCTOE

u nosioBoe. Bupl Oecrosioro
Pa3MHOXKEHUS: IOYKOBaHUE,
CHOPYJIALIMS, (PparMeHTalus,
KJIOHUPOBAHMUE.

JleMoOHCTpaLun

Tabauywvl u cxemol: «BereTaTuBHOE
pasMHOXeHuey, « Turmbl 6ecronoro
pa3sMHOXEeHUs», «Pa3zMHOXKEeHHE
XJIaMHUJIOMOHAbI», « Pa3MHOKEHHE
ABIJICHBD, «Pa3MHOKEHUE TUIPBI»

JeNieHue, MOYKOBaHNE, CTIOPYJIISIHS,
BEreTaTUBHOE Pa3MHOXKEHHE,
(dbparmeHTalys, KIOHUPOBAHUE, TAMETHI,
criepMaTo3oul (CiepMHuil), SMIeKIeTKa,
3Ur0Ta, KOHBIOT AL

[lepeuncnarb 0COOEHHOCTH OECTIOIOro
¥ TIOJIOBOT'O Pa3MHOXKEHHSI OPTraHU3MOB.
XapakTepu30oBaTh CyIIHOCTb U (DOPMBI
0ecrooro pa3sMHOKEHHSI OPraHU3MOB;
OHoIorHuecKoe 3HaueHue OecroIoro
Pa3MHOKCHHSI.

Paznuyate cniopy kak
CHEHATU3UPOBAHHYIO KIIETKY,
IpeIHa3HaYEeHHYIO JIJIs1 OECII0N0ro
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Pa3MHOKEHUs, U CIIOPbI OAKTEpHUid.
OOBCHATH IPEUMYILIECTBA ITOJIOBOTO
Pa3MHOXKEHUS HaJl OECITOIBIM.
PackpbiBaTh posIb KIIOHUPOBAHUS

B CEJICKIIUU U CEIIbCKOM XO35ICTBE

10.2

[losoBoe
Pa3MHOKEHHE.
Meiios

[TonoBoe pazmuoxkenue. [looBeie
KJIETKHU, Wi raMeTsl. Meiio3. Ctaanu
Meno3a. [loBenenue xpoMocom

B Meio3e. Kpoccunronep.
buosoruueckuii cMbIca Meiio3a U
MOJIOBOTO Tpornecca. Menos u ero
MECTO B )KU3HCHHOM IIUKJIC
OPTaHU3MOB.

JleMoOHCTpaLun

Tabnuywl u cxemvt: «KMero3,
«XpPOMOCOMBD»

PackpbiBaTh coziep:kaHue TEPMUHOB

Y IOHATHIA: MEH03, OMBAJICHTEI,
KPOCCHUHTOBEp, MHTEPKUHE3,
HE3aBUCHUMOE pacIpe/ICIICHUE;
KPOCCHHTOBED.

PazanyaTe Ha n300pakeHUsIX (CXxeMax,
Ta0JIUIIax ) © MUKpOIIpernapaTax 3pesibie
MOJIOBBIC KJIETKH MJICKOTUTAOIINX

Y OpraHbl pa3MHOKEHHUS BBICIIINX
pacTeHui.

PackpeiBaTh CyniHOCTh M€1i03a,
XapaKTEePU30BaTh €ro OTACIbHbIC
CTaJIUHU.

OnpenensaTh MECTO Meio3a

B )KU3HEHHBIX ITUKJIAX Pa3IuIHBIX
OpraHU3MOB.

OOBSACHITH OMOJOTHICCKHII CMBICTT
KPOCCHUHTOBEpA, OMKUCHIBATH €TO
MEXaHH3M.

CpaBHMBATh MEHO3 C MUTO30M;
pa3iinyaTh OT/ACJIbHBIC UX CTAUU

Ha MUKpOIIpernaparax u H300pakeHUsIX
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(cxeMax, TabyuIax).
PackppIBaTh 3BOJIIOIIMOHHOE 3HAYCHUE
MOJIOBOTO PA3MHOKEHUSI OPTaHU3MOB

10.3 | 'ameTorenes. [IpenzapopiiieBoe pa3BUTHE. PackpbIBatTh cojiepKaHue TEPMUHOB

OO0pa3zoBaHue ['amerorenes y )kuBoTHbIX. [10s10BBIE Y TIOHATHI: TAMETOTEHES,
U Pa3BUTHE MOJIOBBIX xene3pl. OOpa3oBaHue U pa3BUTHE criepMaToreHes3, 00reHe3, CEeMEHHUKH,
KJIETOK MOJIOBBIX KJIeTOK. CriepMaroreHes SMYHUKU, CTIEPMATOTOHUH,
n ooreHes. CTpoeHHe NOJOBBIX KIETOK. | CIIEPMATOLUTHI, CIIEPMATH/IHI,
On010TBOpEHKE U YMOPUOHATILHOE CIIEPMATO30U/Ibl, OOTOHUH, OOIUTHI,
pa3BUTHE >XUBOTHBIX. CIIOCOOBI MOJISIPHBIC TEJIbIIA, SIMIEKIIETKA,
OIUIOIOTBOPEHUS: HAPYKHOE, aKkpocoma.
BHyTpeHHee. [[apTeHorenes. [lepeuncnsaTh CTaAuu raMeToreHe3a
JleMoOHCTpanun y )KUBOTHBIX.
Tabnuyvt u cxemol: «I"'aMeTOreHE3Y, OnuceIBaTh MPOIECC TaMETOTEHE3a
«CTpoeHue aIeKIeTKu U €ro MepUOo/Ibl, CTPOCHHE MOJOBBIX
U CIIEpPMATO30HIA». KJIETOK.
O0opynoBaHme: CBETOBOM MUKpoOcKoIT; | PazianuaTe ocoOeHHOCTH
MUKPOTIpEnapaThl SUIEKIECTOK U criepMaToreHe3a U 0oreHesa.
CIIEpPMAaTO30MI0B. OnuchIBaTh MPOLECCH OCEMEHEHUS
JlaGopaTopHas padora «3yueHue Y OILUIOJIOTBOPEHUS, PA3HbIC BAPUAHTHI
CTPOCHMS MOJIOBBIX KJIETOK HAa TOTOBBIX | MAPTEHOI€HE3a
MUKpOIIpenapaTax»

10.4 | MaauBuyampHOE NuauBrayanbHOE pa3BUTHE PackpbiBaTh coJiep:KaHUE TEPMUHOB
pa3BUTHE OpraHu3MOB (OHTOTEHE3). Y MOHSITUI: OIIJIOOTBOPEHHE, 3UTOTA,
OpPTraHU3MOB — DOMOpuoIoTHS — HayKa O Pa3BUTHH 0J1acToMep, aKpOCOMHAs peaKIus,
OHTOT'€HE3 opranu3moB. CTaauu sMOproTreHe3a MPOHYKJIEYC, TAPTEHOT€HE3,

’KUBOTHBIX (Ha MPUMEPE JISTYIIKH).

aMOpHOTeHEe3, TpobaeHue, OracTya,
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Hpobnenue. Tumsl gpodrieHusl.
OcobenHoctr ApoOIICHUS
MJIEKONTUTAOIINX. 3apO/IbIIIEBbIC
JUCTKHU (TacTpyisius). 3akiagKa
OpraHoOB U TKaHEH U3 3apObIIIEBbIX
JUCTKOB. B3auMHoe BiusiHUE YacTen
Pa3BUBAIOILIETOCS 3aPO/IbIIIa
(aMOpuoHasIbHAS UHAYKITUS ). 3aKIaaKa
IJIaHa CTPOCHUS dKUBOTHOTO KaK
pe3yabTaT UEPAPXUYECKUX
B3aUMOJCUCTBUN I'eHOB. BinsHue

Ha HYMOpPUOHAIBHOE Pa3BUTHE
pa3IUYHbBIX (DAKTOPOB OKPYIKAIOIIEH
Cpebl.

JemoHCTpanuu

Hopmpem: X. lllneman.

Tabauywl u cxemol: «OCHOBHBIC CTAIHH
OHTOT€HE3a».

OobopynoBanme: moaens «L{uki
Pa3BUTHS JIATYIIIKN

MOpyJia, racTpyJja, Herpya,
OpraHOTeHe3, 3KTOJepMa, ME30epMa,
DHTOJZIEpPMA, IIEJIOM, HEpPBHAS TPYOKa,
Xopa, KulieyHas TpyOka.
Omnpenenstb SMOPUOHANIBHBIN TEPHO]
pa3BUTHUS OPraHU3Ma U OMKUCHIBATH
OCHOBHBIEC 3aKOHOMEPHOCTH
npoOeHus — 00pa3oBaHUE
OJTHOCJIOMHOTO 3apO/IbIIIa — OJIacCTyIbI;
3aBHCHUMOCTH X0/1a APOOICHUS

OT KOJINYECTBA J)KEJITKA B IHLEKIIETKE;
racTpyJsIUIO U OPTaHOTEHE3.
OOBsICHATH ATanbl AUPHEPEHIIMPOBKU
TKaHei, 00pa30BaHMs OPTaHOB U CUCTEM
OpTaHoOB.

XapakTepu30oBaTh PETYJIALUIO
AMOPHOHATILHOTO PAa3BUTHUS;
JAETEpMUHALINIO U SMOPHUOHAIBHYIO
WHAYKIINIO; TCHETUYECKUI KOHTPOJIb
pa3BUTHSL.

OOG0CHOBBIBATH BPEHOE BO3/ICHCTBHE
Ta0AYHOTO JIbIMA U aJIKOTOJIS Ha XOJ
HMOPUOHAIILHOTO

Y IOCTAMOPHOHAIILHOTO Pa3BUTHS
OpraHusma 4ejoBeka

10.5

Poct u pazBurue
YKABOTHBIX

Poct u pa3BuTHE )KUBOTHBIX.
[TocTaMOpHOHANBHBIN TEPHO.

PackpbiBaTh cogepkaHue TEPMUHOB
U TIOHSITUM: OHTOI'CHE3,
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[IpsiMmoe u HenpsIMOe pa3BUTHE.
Pa3Butue ¢ meramopdozom

y 0€CIO3BOHOYHBIX U TO3BOHOYHBIX
KUBOTHBIX. bHOJIOrHYecKoe 3HaYCHHE
MPSAMOTO U HEMPSIMOTO Pa3BUTHS, UX
pacrpocTpaHeHue B npupoe. Tumsl
pocTa )KUBOTHBIX. DaKTOPHI peryIsIuu
pOCTa ’KMBOTHBIX U 4esoBeka. Craanu
MOCTAIMOPHUOHAIBHOTO PA3BUTHS

Y )KUBOTHBIX U yesoBeKa. [leprobl
OHTOTreHe3a yenoBeka. CtapeHue

U CMEPTh KaK OMOJIOTUYECKHE
ITPOLIECCHI.

JemoHCcTpanuu

Tabauyst u cxemwr: «lIpsimoe

Y HEMIPSIMOE pa3BUTHEY, «Pa3BuTtne
MaMCKOro )XyKa», «PazButue capanumny,
«Pa3BuTHE JISATYIIKIY.

IIpakTnyeckas padora

«BBISIBICHHE TPU3HAKOB CXOCTBA
3apOJbIIIEH TO3BOHOYHBIX KUBOTHBIX)

MOCTAMOPHOHAIBHOE PA3BUTHE,
MeTamop(o3, TMUMHKA, POCT, CTApEHUE,
CMEpTh.

XapakTepu30BaTh NOCTIMOPHOHAIIBHBIIHI
NEPUOJ Pa3BUTHS OpPraHU3Ma U €ro
OCHOBHBIE (DOPMBI.

XapakTepu3oBaTh MPSIMOE Pa3BUTHE

U €T0 MEPUOJIbI.

W3narats copepkaHue Teopui
CTapeHus! OPraHU3MOB.

OOBIICHATH OMOJIOTUUECKHI CMBICIT
pa3BUTHS ¢ MeTaMop(dho30M

10.6

PasMHOXeHue
Y Pa3BUTHUE PACTECHUM

Pa3zMmHOkeHHEe U pa3BUTUE PACTECHUM.
["amerodur u ciopodut. Meiio3

B )KU3HEHHOM IIUKJIE PACTECHUM.
OO6pazoBaHue crop B Mpolecce Meiosa.
["'ameTorenes y pacTeHuUu.
On1010TBOPEHUE U Pa3BUTUE

PackppIBaTh cofepkaHue TEPMUHOB
U TIOHATHI: TameTodur, criopodur,
aHTEPHUJINU, aPXECTOHHUH, 3aPOCTOK,
Meracropa, 3apOoJIbIIEeBbIN MEIIOK,
CHUHEPTH]IbI, aHTUTIOIbI, MUKPOCIIOPA,
MBUIBLIEBOE 3€PHO, JBOMHOE
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pacTUTENIBHBIX OPraHU3MOB. JIBOMHOE
OIUIOIOTBOPEHUE Y LIBETKOBBIX
pacrenuii. O6pa3oBaHuUE U pa3BUTHE
ceMeHU.MexaHU3MBbl PETYJIAIUN
OHTOTE€HE3a Y PACTEHUU U )KUBOTHBIX.
JdemMoHcTpauuu

llopmpem: C. I'. HaBamuH.
Tabauysl u cxemvi: «JIBoMHOE
OTUIOIOTBOPEHUE Y IIBETKOBBIX
pactenuit», «CTpoeHne ceMsH
OJIHOJIOJIBHBIX U JIBYIOJIbHBIX
pacteHuin», «  KU3HEHHBIN LUK
MOPCKOM KaIyCTb», <« KU3HEHHBIN
UK MXa», «’KM3HEHHBIN 1TUKII
ManOPOTHUKAY, « KM3HEHHBIN LIUKJT
COCHBI».

JlaboparopHasi padora

«CTpoeHune OpraHoB pa3MHOXKEHHUS
BBICILINX PACTEHUI»

OILIOIOTBOPEHHE, POCT, MEPUCTEMA,
KaMOMii, TeprO/Ibl OHTOT€HE3a
LIBETKOBBIX PACTCHUM.
XapakTepu3oBaTh 0COOCHHOCTHU
0€ecro0ro u MoJja0BOro pa3MHOKEHHUS
LIBETKOBBIX PACTCHUM.

Bb1ensaTe 0cOOEHHOCTH MPOTEKAHUS
raMeTOreHe3a y [IBETKOBBIX PACTEHHIA.
OnuceIBaTh MPOLIECC ABOMHOTO
OILIOZIOTBOPEHMS Y IBETKOBBIX
pacTeHUl U OOBACHSITH €ro
IIPEUMYILECTBA 10 CPABHEHHIO

C OTUIOZJOTBOPEHUEM Y CIIOPOBBIX

Y TOJIOCEMEHHBIX

HMroro 4acos 1o teme 8
11 | Tema «I'eHeTHKa — HAYKA 0 HACJIECTBEHHOCTH W H3MEHYNBOCTH OPraHU3MOB)
11.1 | Ucropus cranoBieHus | 1 Hctopus cTaHOBICHUS U Pa3BUTHS PackpeIBaTh cosiepkaHue TEPMUHOB

U Pa3BUTHS T€HETUKH
KaK HayKd

I€HETUKH KaK HayKu. PaboThl

I'. Menpens, I'. ne ®pusa, T. Moprana.
Posb 0TE€4eCTBEHHBIX YUEHBIX

B Pa3BUTHU reHETUKHA. PaGOTHI

H.K. Konsuosa, H.. BaBusosa,

U TIOHSITUM: TeHETHUKA, T'CH.
JleMOHCTpUpPOBATH 3HAHUS UCTOPUHU
BO3HUKHOBEHHS T'€HETUKH.
XapakTepu30BaTh OCHOBHBIE 3TAIlbI
Pa3BUTHS TEHETUKHU KaK HAyKU
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A.H. Benosepckoro, I'.J]. Kapnieuenko,
FO0.A. ®ununuenko, H.B. Tumodeena-
Pecosckoro.

JleMoOHCTpaL U1

Topmpemuwi: I'. Mennenp,

I'. le ®pus, T. Mopras,

H. K. Komasnios, H. 1. BaBuios,

A. H. benozepckuii, I'. /[. Kapnieuenko,
1O. A. ®ununueHko,

H. B. Tumodeer-PecoBckuit

11.2

OCHOBHBIC TOHITHS U
CHUMBOJIBI TCHCTHUKN

OCHOBHBIE TEHETUYECKHUE TOHSATHUS

Y CUMBOJIBL. [ OMOJIOTHYHBIE
XPOMOCOMBI, aJJIEJIbHbIE TEHBI,
aJbTEPHATUBHBIC MPU3HAKH,
JIOMHHAHTHBIN U PELECCUBHBIN
MPU3HAK, TOMO3UT0Ta, TETEPO3UTOTA,
YUCTAasl JIMHUSI, THOPU/IBI, TEHOTHII,
dbenotun. OCHOBHBIE METOIbI
TE€HETUKHU: THOPUI0JIOTUYECKUH,
LUATOJIOTUYECKUH, MOJIEKYJISIPHO-
TEHETUYECKUU.

JlemoHCTpanuu

Tabauywvl: «MeTObl TCHETUKHY,
«CXeMbI CKpEIIMBAHUS.
Jlaboparopnasi padora
«JIpo3oduiia kak 00BEKT FeHETUYECKUX
HUCCIJICTOBAHUI

PackpsIBaTh cosiepxanue TEPMUHOB

Y IOHATHUI: HACIEJICTBEHHOCTb,
HACJIEIOBAaHUE, U3BMEHUYNUBOCTb,
reHOTHI, ()EHOTHII, TEHOM, JIOKYC,
XPOMOCOMBI, aJIJIEIbHBIE TE€HBI (aJIeNn),
aJbTEpPHATUBHBIE TPU3HAKH,
TOMO3UT0Ta, F€TEPO3UTOTAa,
JOMUHAHTHBIN PU3HAK, PELIECCUBHBIN
MPU3HAK, YUCTas JIUHUSI, TUOPUJIBI.
[Tosb30BaThCSI FEHETUYECKON
TEPMHUHOJIOTUEN U CUMBOJIUKOMN

JUIS1 3AITUCH CXEM CKPEIIMBAHUS

NToro yacoB 1o teme
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12 | Tema «3aKOHOMEPHOCTH HACJIEACTBEHHOCTH»

12.1 | 3akoHOMEpHOCTH 2 MoHOrnOpuIHOE CKpEIIBAHUE. PackpeIiBaTh coziepxaHne TEPMUHOB
HacJIeJOBaHUS ITepBblii 3aKk0H MeHaens — 3aK0H Y TIOHSATHI: MOHOTHUOPHIHOE
MIPU3HAKOB. eAMHO00pa3usi THOPUAOB MEPBOTO CKpEIlMBaHUE, YUCTOTA T'AMET,
Mounorubpumanoe nokoJieHus. [IpaBuino 1oMuHUpOBaHUs. | TOMUHUPOBAHUE, PACIICIUICHUE
CKpEILINBAHUE Bropoii 3akon Menzaens — 3akoH IIPU3HAKOB.

paclIeIuIeHus IPU3HAKOB. OnuceiBats onbIThl . Menaens
[{uTonornyecknue OCHOBBI 10 MU3YYECHUIO HACIIEIOBAHUS OJTHOU
MOHOTHOPHUIHOTO CKPEIIUBAHMS. naphbl MPU3HAKOB Y TOPOXa MOCEBHOTO.
['MnoTe3a YuCTOTHI TaMeET. [IpuBoUTH (HOPMYJIMPOBKHU TIEPBOTO
JlemoHCTpanuu 1 BTOpOro 3akoHOB I'. MeHiens (3akoHa
Topmpem: I'. Mennemnb. eauHo00pa3usl THOPHJIOB IIEPBOTO
Tabauyst u cxemoi: «I1epBbIii M1 BTOPOH | OKOJICHUS, 3aKOH PACILICTICHUS
3aKOHbI MeHaens». MPU3HAKOB) U OOBIACHSITH UX
Oo6opynoBanme: MOJICIb IIUTOJIOTUYECKHE OCHOBHI.

JUJISL IEMOHCTPAILIMHY 3aKOHOB CocTaBisTh CXeMbl MOHOTHOPHUIHOTO
eAMHO00pa3usi THOPUIOB MEPBOTO CKpEILUBaHUs U peliaTh FEHETUYECKUE
MOKOJICHUS U PACIICIUICHNS MPU3HAKOB; | 337ja4l HA MOHOTUOPUIHOE

CBETOBOW MUKPOCKOI, MUKpPOIIpEnapar: | CKpeluBaHue

«/Ipo3odunay.

IIpakTuyeckasi padbora «13yuenue

PE3yNbTaTOB MOHOTHOPHUTHOTO

CKpENIMBaHus y APO30(DUITHD)

12.2 | Ananusupyroiiee 1 AHaIM3UPYIOLIEe CKPEITUBAHUE. PackpbiBaTh cojiepxaHue TEPMUHOB
CKpELBaHUE. [TpomexxyTOUHBIN XapaKTep Y MIOHATUM: aHAJIM3UPYIOLLIEE
Henonnoe HacnenoBanus. Pacmennenue CKpEILUBAaHUE, HETIOJTHOE
JIOMUHUPOBAHUE MPU3HAKOB MIPU HEMIOJTHOM JOMUHUPOBAaHUE, KOJOMUHUPOBAHHUE.
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JIOMUHUPOBAHUMU.
JdemMoHcTpauuu

TabauIlbl U cXeMBI: « AHATM3UPYIOIIEE
CKpenuBaHue», «HemnosHoe
JIOMAHHPOBAHUE

CocTaBiATh CXeMBI aHAIN3UPYIOIIETO
CKPEILMBAHUSA U pelIaTh FTeHETUUYECKHE
3aJ]auM Ha aHAJIM3HUpPYIOIlIee
CKpELIMBAaHUE U HEMOJIHOE
JOMHUHHPOBAHHE

12.3

Jurubpuxoe
CKpEILMBAHNE

JurubpuaHoe ckpemniuBanue. TpeTuid
3aKOH MeHens — 3aKOH HE3aBUCUMOT'0
HaCJICIOBAaHUS IPU3HAKOB.
[HuTonornyeckue OCHOBHI
JTUTHOPUTHOTO CKPEITUBAHUS.
JleMoOHCTpaL U1

llopmpem: I'. MeHzenb.

Tabauywl u cxemwvl: «TpeTnii 3aKoH
Meunnens».

Oo6opynoBanme: MOJICIb

JUISL IEMOHCTPALAK 3aKOHA
HE3aBUCHUMOTO HACJIEOBAHUS
IIPU3HAKOB; CBETOBOM MUKPOCKOIT,
MuKpornpenapar «Jpo3odumay.
IIpakTnueckas padora

«3yuenue pe3ysbTaToB
JTUTHOPUIHOTO CKPEIIUBAHUS

y 1p030huUITbDY

PackppiBaTh cojiepaHue TEPMUHOB

U TIOHSATHUM: TUTUOPUTHOE
CKpelluBaHue, (PEHOTUMMYECKUM
paauKai.

OnuceiBath onbITh . MeHnaemns

10 U3YYEHUIO HACIIEAOBAHUS

JIByX Map MPU3HAKOB y ropoxa
MTOCEBHOTO.

[TpuBoauTH HOPMYITUPOBKY TPETHETO
3akoHa I'. Menpens (3akoHa
HE3aBHCUMOTO HACIIEIOBAHUS
MIPU3HAKOB) U OOBSICHITH €T0
[UTOJIOTUYECKUE OCHOBHI.

[IprMeHATh MaTEMAaTUYECKHUN

pacyeT ¢ MOMOIIbI0 (PEHOTUITUYECKOTO
pauKalia i METOJ1a MePEMHOKEHUS
BEPOSATHOCTEW BAPUAHTOB PACIICTICHUS
MIPU3HAKOB Y TIOTOMKOB MO (PEHOTHITY
Y TEHOTHUITY.

CocTaBisTh CXEMbI AUTHOPUTHOTO
CKpEILUBAHUS U PEIlIaTh FTEHETUYECKUE
3a/layu Ha TUTMOPUHOE CKpElIMBaHUE
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12.4 | CuerienHoe CuernuieHHOE HacleIOBaHUE IPU3HAKOB. | PackphIBaTh cosiepxaHne TEPMUHOB
HACJIEI0BAHKE Pa6otsl T. Moprasna. CrierieHHOe Y MIOHATHI: CLIETUIEHHOE HACJIEOBAHNUE,
MIPU3HAKOB. HaCJIEJOBaHUE I'€HOB, HAPYIIEHUE HapyILIEHUs CUEIUICHHS T€HOB,
XpOMOCOMHast TEOpUs CUEIJICHUS] MEX Ty T€HAMH. KPOCCHUHTOBEp, PEKOMOUHAIIUS T€HOB,
HACJICJICTBEHHOCTHU XpOMOCOMHasi TEOpHUs F€HETUYECKUE KAPThI, MOPTaHU/IA.

HACJIEICTBEHHOCTH. [TpuBoANTH (HOPMYTUPOBKHU 3aKOHOB
JlemoHCTpanuu Moprana (3akoHa CIETICHHOTO
llopmpem: T. Mopras. HACJIEIOBAHUS T€HOB U 3aKOHA
Tabauywl u cxemol: «CUeIIICHHOE HapyIUICHUS CLETUICHUS MEXIY T€HAMMU )
HACJIEIOBAHUE IPU3HAKOB 1 OOBSICHATH X IUTOJIOTUYECKHUE
y IpO30(OUITBD). OCHOBBI.
OobopyaoBanme: MOJIECIb IIepeuncisaiTb OCHOBHBIE TIOJIOKEHUS
JUISL IEMOHCTPALINU CLETIJIEHHOTO XPOMOCOMHOU TEOPUHU
HACJICIOBAHUS TTPU3HAKOB. HACJIEACTBEHHOCTH.
Pemath reneTnueckue 3aaaun
HAa CLIENJIEHHOE HACJIETOBAHUE T€HOB
Y HapylIeHUE CUETIICHUS] MEXTY
reHaMu
12.5 | I'eneruka moma I'enernka nosia. XpoMOCOMHBIN PackpsiBaTh coziep:kanue TEPMUHOB

MEXaHU3M ONpPEAECTICHUS oA,
AyYTOCOMBI Y TIOJIOBBIE XPOMOCOMBI.
['omoramMeTHbIil U TETEPOTAMETHBIN
noJ. I'enernueckas CTpyKTypa
MOJIOBBIX XpoMocoM. HacnenoBanue
MIPU3HAKOB, CLICTJICHHBIX C MOJIOM.
JdemMoHcTpanuu

Tabnuywvl u cxemwvi: «I'eHEeTHKA 0TI,

Y TIOHSITUN: a@yTOCOMBI, IOJIOBBIE
XPOMOCOMBI, TOMOTaMETHBIN MOJI,
reTepOraMeTHBIM IOJ.

OOBSACHITH XPOMOCOMHBIN MEXaHU3M
OTPENIEIICHUS T10JIa Y OPTaHU3MOB.
[IpuBOAMTE IPUMEPHI HACTEAOBAHUS
MIPU3HAKOB, CLIETJIEHHBIX C MOJIOM.
CocTaBisTh CXEMbI CKPELIMBAHUS
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«Kapuoturm uenoeka», «Kapuotun
npo3od by, «KapuoTumn nTUIbD

U peliaTh reHETHUECKUE 3a1a9u
Ha HacJIeJ0OBaHUE PU3HAKOB,
CLIETIJIEHHBIX C ITOJIOM.

[TpuBOIUTE IPUMEPHI TE€HETHIECKUX
3a00s1eBaHUM U 1€(PEKTOB

Y OpraHu3MOB, CBA3dHHBIX C IIOJIOBBIMHU
XpoMoCoOMaMH

12.6

['enoTun kak
[HeJI0OCTHAsA cCUcTEMA

['eHOTHIT KaK LIEJIOCTHASI CUCTEMA.
[1neroTponus — MHOKECTBEHHOE
JIEUCTBUE r'eHa. MHOKECTBEHHBIN
ajutenn3M. BzanMoenicTteue
HeaJJICJIbHBIX T€HOB.
KomruieMeHTapHOCTb.

Onucras. [Tonumepus.

['eHEeTHYECKUIT KOHTPOJIb

Pa3BUTHS PACTEHHUM, )KUBOTHBIX

U YeJIoBeKa, a Takke (U3U0JIOTHYECKUX
MPOLIECCOB, MTOBEAECHUSI U KOTHUTUBHBIX
GyHKIUH.

['eHeTHUEeCKME MEXaHU3MBI
CHUMOHOTreHe3a, MEXaHU3MBbI
B3aMMO/JICMCTBUS «XO35IUH — TTAPA3UT

U «XO3MH — MUKPOOHOMY.
['eHeTH4eCKME aCTIEKTHI KOHTPOJIS

Y U3MEHEHUS HACJICACTBCHHOM
nH(OpMAITUH B TIOKOJICHUSX KJIETOK

Y OPTaHU3MOB.

PackpsiBaTh coaep:kaHre TEPMUHOB

U TTIOHSITHUI: MHOKECTBEHHOE JICHCTBHE
reHa (TuieiioTpornus),
KOMILJIEMEHTAPHOCTb, JIIACTA3,
MTOJIAMEPHS.

OnpenensaTb GopMbl B3aMMOICHCTBUS
aJJICJIbHBIX 1 HEaJICIbHBIX T€HOB.
ITpuBOANTE IPUMEPHI INIEHOTPOITHOTO
JIICUCTBHUS T'€HOB.

Pemarts reneTudeckue 3agaun

Ha B3aMMOJIENCTBUE HEAJUIEIILHBIX
ICHOB
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JleMoHCTpaLuu
Tabauywl u cxemovl: K MHOKECTBCHHBIMN
aJjieu3My; « B3anMoaeicTBrIEe T€HOBY

Wtoro yacoB no teme 10
13 | Tema «3aKOHOMEPHOCTH U3MEHYUBOCTI)

13.1 | U3MeH4YHBOCTh 1 B3auMopeiicTBue reHOTHIIa U CPEIbl PackppiBaTh cosiepskaHue TEPMHUHOB
MPU3HAKOB. BUbI npu popMupoBaHUHU (HEHOTHUIIA. Y TIOHATHUI: N3MEHUNUBOCTb,
U3MEHUYUBOCTH N3MeHYnBOCTH TPU3HAKOB. HEHACJIEACTBEHHAs! U3BMEHUYUBOCTb,

KadecTBeHHBIC M KOJIMYECTBEHHBIE HACJICICTBEHHAS N3MEHUNBOCTb.
MpU3HaKU. Bujbl N3MEHYMBOCTH: CpaBHUBaTh HEHACJIE/ICTBEHHYIO
HEHACJIC/ICTBEHHAS W3MEHYHMBOCTH C HACJICACTBEHHOM.
Y HACJIC/ICTBEHHASI. [IpuBOANTH IPUMEPHI KAYECTBECHHBIX
JleMoOHCTpaUK Y KOJIMYECTBEHHBIX MPU3HAKOB
Tabauywl u cxemvi: «Bunbl OpPraHU3MOB, POSIBIICHUI
U3MEHUYUBOCTH. y OPTaHU3MOB HEHACIICICTBEHHON
OO0opyaoBaHMe: )KUBBIC M TepOApHBIC | M HACJIEACTBEHHON M3MEHYHUBOCTH
AK3EMIUISAPHl KOMHATHBIX PAaCTCHUH;

pucyHku (dpotorpadum) >KUBOTHBIX

C pa3IMYHBIMH BUIAMH U3MEHYUBOCTHU

13.2 | MomudukarmuonHas 2 MonudukannoHHas K3MEHIYUBOCTb. PackppiBaTh coqiepskaHre TEPMUHOB
U3MCHYUBOCTH Ponb cpenst B popMupoBanuu Y TIOHATHI: MoTu(pUKAITMOHHAS,

MO (PUKAITIOHHON U3MEHYUBOCTH.
Hopwma peakuuu nprusHaka.
BapuanvoHHbIi psii M BapualiMoHHas
kpuBas (B. Moranucen).

CpoiicTBa MoIU(PUKAIIMOHHOMN
U3MEHYMBOCTH.

W PEeHOTUTTUYECKAasl, I3MEHYHBOCTD,
BapHaHTa, BapUALIMOHHBIN PSIIL,
BapHallMOHHAas KpUBasi, HOpMa
peaxIuu mpr3HaKa,

MoauUKaIUH.

XapaxkTepu3oBaTh CBOMCTBA
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JleMoHCTpaLuu

Tabauywl u cxemol:
«MoaudurkarmoHHast ”3AMEHUYNBOCTH.
OO0opynoBaHme: XUBbIE U TepOapHbIC
AK3EMILISIPbl KOMHATHBIX PACTEHUI;
pucyHkH (doTorpadun) >KUBOTHBIX

C mpuUMepaMu MOIU(PUKATUOHHOM
U3MEHYUBOCTH.

JlaGoparopnas pabora
«HMccnenoBanne 3aKOHOMEPHOCTEN
MOAU(PUKALMOHHON N3MEHUYUBOCTH.
[TocTpoeHne BapualmoOHHOTO psAia

Y BapUALlMOHHOW KPUBOIN»

MOAU(PUKAIIMOHHON N3MEHUNBOCTH.
[Toxka3bIBaTh pOJib YCIOBUN BHEIIHEN
Cpelibl B pa3BUTUU MOIU(DUKAITUOHHON
W3MEHYMBOCTH Y OPraHU3MOB.
CtpouTh BapuallMOHHbBIE PSIJIbI

U rpauK KpUBOW HOPMBI PEAKIIUU
IIPU3HAKOB Y PA3JIMYHBIX OPraHU3MOB

13.3

I'enoTunuueckas
W3MEHYNUBOCTb.
KomOnnaruBHas
N3MEHYHUBOCTD

I'enoTunuueckas N3MEHUYHUBOCTb.
CBolCTBa TEHOTHUITMYECKOM
U3MEHYMBOCTU. BUJIbI TEeHOTUITNYECKOM
W3MEHYMBOCTH: KOMOMHATHUBHAS,
MyTallMOHHAs.

KomOnHaTnBHAs N3MEHYHBOCTb.
Meli03 1 MoJIOBOM ITPOLIECC — OCHOBA
KOMOMHATHBHOM U3MEHYHUBOCTH.
Posib KOMOMHATHBHON N3MEHYUBOCTH
B CO3/IaHUU I'e€HETUUECKOTO
pazHooOpa3us B IIpeeiiax 0gHOTO
BHJIA.

JdemMoHcTpanuu

Tabnuywr u cxemvt: «KomOMHATUBHAS

PackprIiBatTh cojiepkaHue TEPMUHOB

Y TIOHSATHUM: KOMOWHATUBHAS
M3MEHYUBOCTh, MyTallHOHHAS
U3MEHYMBOCTh, KOMOMHAITUH, MyTAIIHH.
XapakTepu30BaTh CBOKMCTBA
T€HOTUITNYECKON N3MEHUUBOCTH.
OnuceIBaTh MENO3 U TTOJIOBOM MPOIIECC
KaK OCHOBY IIPOSIBJIEHUS Y OPTaHU3MOB
KOMOWHATUBHOU M3MEHUYHBOCTH.
[Toka3bIBaTh Ha KOHKPETHBIX MPUMEPAX
POJIb KOMOWHATUBHON M3MEHUHUBOCTH

B CO3/IaHUU T€HETUYECKOTO
pa3Ho00pa3usi OpraHu3MOB B IpEJeIax
OJIHOT'O BH/I.
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W3MEHYHUBOCTBY, «Meio3»,
«OMm1010TBOPEHHE

CpaBHI/IBaTB I'CHOTUITMYICCKYTO
U3MCHYHUBOCTE C MOI[H(bI/IKaHI/IOHHOf/’I

134

MyTanmonHas
W3MEHYHBOCTb.
3aKOHOMEPHOCTH
MYTallHOHHOTO
Trporecca.
OnureHeTnkKa

MyTanuoHHast U3MEHUMBOCTh. BUb
MyTal1ii: TeHHbIE, XPOMOCOMHBIE,
reHoMHbIe. CIIOHTaHHBIE U
WHIyIMPOBAaHHbBIC MyTallUU. S iepHbIC
Y IUTOIIa3MaTHYECKUE MYTALIMH.
CoMaTnyeckue 1 0JIOBbIE MyTalUH.
[IprunHBI BOSHUKHOBEHHS MyTallUN.
MyTareHsl 1 UX BIUSHUE

Ha OpraHu3Mbl. 3aKOHOMEPHOCTH
MYTAIMOHHOI'O Iporecca. 3aKOH
TrOMOJIOTUYECKUX PSAIOB

B HaCJIEACTBEHHON NM3MEHYUBOCTH
(H.A. BaBunos). Buesnepnas
WU3MEHYHMBOCTH U HACJIEICTBEHHOCTb.
JemoHCTpanuu

Lopmpemuwi: T'. J[le ®pus,

B. Horanncen, H. Y. Bapuos.
Tabauywvl u cxemol: «I'eHeTHIECKUE
3a00JIEBAHUS YEIOBEKAY, « BUIbI
MYyTaLHAN».

OO6opynoBanme: ;K1BbIE U repOapHbIC
AK3EMILISIPbl KOMHATHBIX PACTEHUI;
pucyHku (potorpadum) >KkMBOTHBIX
C pa3IM4YHBIMU BUAAMU
U3MEHUYUBOCTH.

PackpbIBaTh cofiepkaHue TEPMUHOB
Y [TOHATUI: MyTalluH, XPOMOCOMHBIE
nepecTpoiiku (adepparun),
MOJITUTONIMSL, aHEYTUTOUIMS], MyTAHT,
MYTarcHsl.

[IpuBOINTH MPUMEPHI MyTaLlN,
BCTPEYAKOLIUXCSl Y Pa3HBIX OPraHU3MOB.
Knaccudunmposats MyTanuuu

110 pa3HbIM OCHOBAHUSIM.

Pa3znnuathk Ha U300pakeHUAX (cXxemax,
TabnMIax) TeHHbIE MYTAlIHH,
XPOMOCOMHBIE IEPECTPONKH Pa3HBIX
BHJIOB: JIEJELNH, TyTUINKALUH,
TpPaHCJIOKAIMKN, UHBEPCUM; TEHOMHbBIE
MYTalHH.

CpaBHuBaTh MeXx1y co00i MyTauuu
pa3HbIX BUJIOB.

XapakTepu3oBaTh CBOMCTBA
MYTalMOHHOW H3MEHYUBOCTH.
HaspiBaTh IpuyMHBI MyTaLIUM,
BBISIBJISITH UCTOYHUKU (PAKTOPOB-
MYTareHOB B OKPYKarOIIEH cpelie
(KOCBEHHO).

[IpuBoauTH HOPMYIHUPOBKY 3aKOHA
TOMOJIOTMYECKHX PSIJIOB
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IIpakTyeckas padora
«MyTtauuu y 1po30¢ussl (Ha TOTOBBIX

M HACJIEACTBEHHON U3MEHUYNBOCTH
H. 1. BaBuiioBa 1 000CHOBBIBATH €I'0

MUKpOTIperaparax)» 3HAYEHUE VISl MPAKTUKH CEITHCKOTO
XO03SIMCTBA
Hroro gacoB mo Teme 6
14 | Tema «I'eHeTHKA YesI0BEKA»

14.1 | I'eneTrka YemoBeKa. 3 Kapuotun uenoBeka. MexayHaposHas | PackpeIBaTh cojiepkaHue TEPMUHOB
MeTo b1 porpamMma McCleIOBaHus FTeHOMa Y TIOHATHIA: CCKBEHHPOBaHUE, KapTa
MEIUIIMHCKON qesroBeka. MeTo bl H3yUeHUsI TCHETHKH | XPOMOCOMBI, TPOOaH 1, HaCJIeICTBEHHBIE
T€HETUKH YEJIOBEKa: TCHEATOTMYCCKHUH, 0omne3Hn (MOHOTEHHBIC, TTOJTUTCHHEBIE,

OJIM3HEIOBBIN, ITUTOTCHETHYCCKUH,
MONYJIILIMOHHO-CTAaTUCTUUECKUH,
MOJIEKYJISIPHO-TEHETUYECKHIA.
CoBpeMeHHOE OnpeieJICHUE TeHOTUTIA!
MOJTHOIT€HOMHOE CEKBEHUPOBAHUE,
T€HOTUITUPOBAHUE, B TOM UHCIIC

¢ nomomipto I11[P-ananu3a.
HacnencrBenHble 3a001¢BaHUS
YenoBeKa. | eHHbIE 1 XPOMOCOMHBIE
Oone3nu yenoBeka. bone3nn

C HaCJICICTBEHHOM
MPEIPACIIONIOKEHHOCTHIO. 3HAUYCHUE
MEIUIIMHCKOU T€HETHKH

B IIPEIOTBPAIICHUU U JICYCHUU
TeHETUUECKHUX 3a00J1eBaHMI YCIIOBEKA.
Meauko-reHETUIECKOE
KOHCYJIbTUpOBaHUE. CTBOJIOBBIE

TE€HHBIE, XPOMOCOMHBIE), MEAUKO-
T€HETUYECKOE KOHCYJIbTUPOBAHUE,
IOpOJ0Bast AMarHOCTHKA, aMHUOIIEHTES.
[lepeuncnaTb 0COOEHHOCTH U3yUEHHUSI
TEHETUKH YEJIOBEKA U METOIbI
MEJIUIIMHCKON T€HETUKH.
XapakTepu3oBaTh METOAbI U3YUECHUS
T€HETUKH YEJI0BEKA (T€HEATIOTHYECKHI,
OJIM3HEIOBBIN, IIUTOTCHETHYCCKUH,
MOJIEKYJISIPHO-TEHETUYECKU U,
MONYJIALIMOHHO-CTATUCTUYECKUI ).
OmnuceIBaTh 1€, 3a/1a41

U JTOCTHKEHUS MEXTyHAPOTHOM
nporpamMmbl «I'eHOM yenoBeKay.
Paznmuatek Ha M1300pakeHUsX (CXemax,
Ta0JIUIIax ) KapThl XpPOMOCOM
(reneTnueckue, GU3NIECKUE,
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kJeTku. [IoHsATHE «T€HEeTHYEeCKOoro
rpy3a». DTUYECKUE aCIIEKThI
UCCJIEI0BAHMI B 001aCTH
peOaKTUPOBaHUA T€HOMA U CTBOJIOBBIX
KJIETOK.

['enetnyeckue hakTOPbI HOBBIIIICHHON
YyBCTBUTEJIBHOCTH YEJIOBEKA

K (pU3MUECKOMY U XUMHUECKOMY
3arpsiI3HEHHUIO OKPYXKAIOLIEN Cpeibl.
['eHeTnyeckast IpeapacoNoKEHHOCTh
YeJIOBEKa K MaTOJIOTHSIM.
JleMoOHCTpaLun

Tabauywl u cxemwvr: «Kapuorun
4eJoBeKay, «MeToIbl n3y4eHus
TE€HETHKH YeJI0BeKay, «['eHeTnueckue
3a00JIeBaHUs YETIOBEKAY.
IIpakTueckas padora
«CocTaBieHHE U aHAIU3 POAOCIOBHON

CHKBEHCOBBIC).

OnuchIBaTh METOJIbI COBPEMEHHOTO
ONpeeIeHNs TEHOTUIIa OpraHnu3Ma:
MOJTHOT€HOMHOE CEKBEHUPOBAHUE,
T€HOTUITMPOBAHKE, B TOM UUCIIC

¢ nomoiupro I IIP-ananu3a.
XapakTepu30oBaTh HACIEACTBEHHBIE
3a00JIEBaHMS YEJIOBEKa U 3a00JICBaHUS
C HACJICJICTBEHHOM
MPEPaCIIONOKEHHOCTBIO.
CpaBHUBATh T€HHBIE, XPOMOCOMHBIE
00JIC3HHU YeJIOBEKa M 00JIC3HU

C HACJICJICTBEHHOM
MPEAPACIIOIO0KEHHOCTBIO.
VYcranaBiuBaTh B3aUMOCBSI3b MEXKY
HAacJIeICTBEHHBIMHU 3a001€BaHUSIMHA
YyeJIOBEKa M MX TeHETHYECKOM OCHOBOM.
OO0O0CHOBBIBAThH 3HAYECHUE MEIUKO-
Ir€HETUYECKOT0 KOHCYJIbTUPOBAHUS

B MIPEIOTBPAIIICHUU U JICYCHUU
HAacCJIeICTBEHHBIX 3a00JICBaHUU
YyeJIOBeKa

HTtoro uacos no teme 3
15 | Tema «CeneKkuusi OpraHu3MoB»
15.1 | OcHOBHBIE MOHATHS 1 JloMecTUKanus U CeNeKIus. PackpriBaTh coepkaHre OCHOBHBIX

CCJIICKIIMHU

3apoKAEHUE CENEKIUN
U JIOMECTHUKAINU. Y YeHHE

MIOHATUM: CEJIEKIUS, TOMECTUKAIIHS,
MPUMUTUBHAS CEJICKIIHS,
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H.W. BaBunosa o IlenTpax
MIPOUCXO0XKJICHUS 1 MHOT000pa3us
KyJbTYPHBIX pacTeHuil. Poib cenexunn
B CO3/IaHUU COPTOB PACTEHUI U TIOPOL
#UBOTHBIX. COpT, mopoAa, IITAMM.
3aKOH TOMOJIOTHYECKHUX PSIOB

B HACJICJICTBEHHON N3MEHUYUBOCTH
H.N. BaBuioBa, ero 3HaucHue

JUJISL CEJIEKIITMOHHOM pabOoTHI.
JleMoOHCTpaL U1

Ilopmpemui: H. 1. BaBuios,

H. B. Muuypumn, I'. /1. Kapneuenxo,
IT. I1. Jlykbsinenko, b. JI. Acraypos.
Tabnuyvl u cxemol.: «LleHTpHI
MPOUCXO0XKIEHUS U MHOTO00pa3us
KYJbTYPHBIX PACTCHHI», «3aKOH
TOMOJIOTUYECKUX PAJIOB

B HACJIEZCTBEHHOW N3MEHYUBOCTH.
JlaboparopHasi padora
«V3yueHnue copToB KyJIbTYPHBIX
PACTEHUM U MOPOJ JOMAIIIHUX
KUBOTHBIX)

KOMOWHATUBHAS CEJIEKITUs, COPT,
opoAaa, NTaMM.

ITepednciasiTh OCHOBHBIE ATAIIBI
Pa3BUTHS CEIEKIIMHU KaK MpoIliecca

Y HAYKH.

XapakTepu30BaTh COACPKAHUE
yuenusa H. 1. BaBuiioBa

o LlenTpax mpoucxoxaIcHus

1 MHOT000pa3us KyJIbTYPHBIX
pacTeHui.

IToka3biBath LIEeHTPBI MPOUCXOKICHUS
1 MHOT000pa3us KyJIbTyPHBIX
pactenui u LleHTpsl foMeCTUKAITUN
JIOMAIITHUX )KMBOTHBIX HA KapTe
MHPa, CBSI3bIBATH UX MECTOMOJIOKECHUE
C OYaraMu BO3HHUKHOBEHUS JIPEBHEUIIINX
ABUJIN3AIINN.

CpaBHHBATH COPT, IOPOAY, LIITAMM

C BUIaMU-POJUYAMH.

OO0OO0CHOBBIBATh 3HAYEHHE 3aKOHA
TOMOJIOTUYECKHX PSAJIOB

B HAcCJIEJICTBEHHOW N3MEHYUBOCTU

H. 1. BaBuoBa jjisi CeICKIIMOHHOMN
paboTHI.

OnuceIBaTh MEPCICKTHUBBI
JIOMECTHKAIIUU U CO3JIaHME HOBBIX
COPTOB KYJIbTYPHBIX PACTCHUH, TOPOJT
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JOMAITHUX KUBOTHBIX U IITAMMOB
MHUKPOOPIraHU3MOB

15.2

MeTto bl
CEJICKIIMOHHOM
pabotel. CoxpaHeHue,
M3YUYCHUE

1 UCTI0JIb30BaHUE
TeHESTHYCCKUX

pecypcoB

MeTo/b1 CeNeKIIMOHHON PaboTHI.
HcKyccTBeHHBIN 0OTOOP: MAaCCOBBIN

Y UHJAUBUIYAJIbHBIN. DTaIbl
KOMOHMHAITMOHHOM CEICKIIHH.
HcnpiTanne npon3BOAUTENCH

10 MOTOMCTBY. OTOOp 1O Fr€HOTHUITY

C TIOMOIIIBIO OIEHKHU (hEeHOTHIIA
MMOTOMCTBA U OTOOP IO T€HOTUITY

¢ nomonipio aHanuza JJHK.

M cKyCCTBEHHBINM MyTareHe3 Kak METOT
CEJIEKIIMOHHOM pabOThI.
PagnaiiioHHbI 1 XUMHYECKUHT
MyTareHe3 Kak ICTOYHUK MYTaIluii

Yy KyJIbTYPHBIX (h)OPM OpTraHU3MOB.
Hcnonb3oBaHWEe TEHOMHOTO
pEIaKTUPOBAHUSA U METOJIOB
pekomOuHaHTHBIX JTHK miis momydyenus
MCXOJHOTO MaTepuaa JJisi CEJIEKIUH.
[Tonyuenue nONMUILIOUIOB.
BryTpuBugoBas rubpuanzaimsi.
bau3kopoICTBEHHOE CKPENUBAHUE,
iy uHOpuauHT. HepoacTteenHoe
CKpeIIMBaHue, WK ayTOPUJIUHT.
I'eTepo3uc 1 €ro MpUYMHBI.
Hcnonb3oBaHue reTepos3uca

PackpsIBaTh coziep:kaHne TEPMUHOB

Y TIOHSTHUI: UICKYCCTBEHHBIN 0TOOD,
IIPOU3BOJIUTEIH, IKCTEPHED,
OJIN3KOPOJCTBEHHOE CKPEIINBAHUE,
WJIA UHOPUJUHT, HEPOJICTBEHHOE
CKpELIMBaHUE, WU ayTOPUIUHT, YUCTAS
JUHUS, TeTepo3uc (TUOpHUaHAs CHIia),
T€HOMHOE PEIAKTUPOBAHME,
HCKYCCTBEHHBIN MyTareHes, (pakTopsbl-
MyTAareHsl, HOJUIIIIONUIbI, OTAAJICHHAS
ruOpuan3alnsl, CCKBEHUPOBAHUE.
XapakTepu3oBaTh OCHOBHBIE METO/IbI
CEJICKLIMN PACTEHUI U )KUBOTHBIX:
HCKYCCTBEHHBI OTOOD

Y THOpUAM3ALIHIO.

CpaBHUBATH MaCCOBBIA UCKYCCTBEHHBIN
0TOOp C MHANBUAYAIbHBIM, TOKA3bIBATh
UX 3HAYEHUE JJIS CEIEKLIUN
KyJIbTYPHBIX PACTEHUHN U TOMAITHUX
YKUBOTHBIX.

[IpuBOANTH KOHKPETHBIE IPUMEPHI
OTJAJICHHOM TMOpUAN3AIINY B CENCKIIUH.
OnuceiBats onbIT I'. J1. Kapnieuenko

10 MIPEOJOJICHUIO OeCIIONNs
MEKBHUI0BBIX THOPHUIOB.
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B cenekuun. OtaaneHHas
rubpunuzanus. [Ipeogonenue
OecruToaus MEXBUIOBBIX THOPHIOB.
JlocTrxKeHus CeNneKuy pacTeHUN U
AKUBOTHBIX.

CoxpaHeHne U N3y4YEeHHE TEHETUYECKUX
PECYpCOB KyJIbTYPHBIX PACTEHUN U UX
JUKUX pOAUYEN ISl CO3AaHUsI HOBBIX
COpPTOB ¥ THOPHUIOB
CEIILCKOXO3SIICTBEHHBIX KYJIBTYD.
JleMoOHCTpaLun

llopmpemuwi: H. 1. BaBuios,

U. B. Muuypumn, I'. JI. Kapnieuenko,
H. bopnoyr, /1. K. benses.

Tabauywl u cxemwl: «MeTomab
cenexkuumny, «OtaaneHHas
rubpuauzanus», «MyTtarenes».
JlaGopaTopHnasi padora

«3yyeHne MeTOJI0B CEJIEKIIUH
pacTeHu»

IIpakTnueckas padora

«ITpuBuBKa pacTeHU».

IKckypcusi «OCHOBHBIE METObI

U IOCTHIKEHHUSI CEeJICKIIUU PACTCHUI

Y )KUBOTHBIX (HA CEJIEKIIMOHHYIO
CTaHIINIO, IIJIEMEHHYIO (hepmy,
COpPTOUCIIBITATENbHBIN YYaCTOK,

PaznuyaTh Ha n300paxkeHusx (cxemax,
Ta0IuIax) y OTACIbHBIX
MIPEeCTAaBUTEIICH KOHKPETHOTO COpTa
1 TIOPO/JIbI XO35MCTBEHHO IIEHHBIE
MIPU3HAKHA, HEOOXOIUMBIC YETIOBEKY.
XapakTepru30BaTh POJIb CEIEKIINN

B 00€CIIEUeHUH MPOJOBOJILCTBEHHON
0e30I1aCHOCTH YEJI0BEUYECTBA.
[IpuBOANTH KOHKPETHBIC TPUMEPHI
JTOCTHKEHUN CENICKIIUU KYIbTYPHBIX
pacTeHUH U TOMAaITHUX KUBOTHBIX

B Poccun
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B TEIUIMYHOE XO3SIMCTBO,
B JJA0OOPATOPHIO arpOYHUBEPCUTETA
WJIM HAYYHOTO IIEHTPa)»

HToro yacos no teme 4
16 | Tema «buoTeXHOIOTUS U CHHTETHYECKAS] OMOJIOTUSD)
16.1 | BuorexHoorus Kak 1 OOBEKTHI, UCIIOJIB3YEMBIE PackpbIBaTh cofiepkaHre TEPMUHOB

HayKa M OTpacib
POU3BOCTBA

B OMOTEXHOJIOTUH, — KJIICTOUHBIE

U TKaHEBbBIE KYJbTYPHI,
MHUKPOOPTaHU3MBbI, KX XapaKTEPUCTHUKA.
TpaaumonHast OMOTEXHOJIOTHUS:
XJIeOOTIEUeHHE, MTOTYyUCHUE
KUCJIOMOJIOYHBIX MTPOJYKTOB,
BUHOJENHE. MUKPOOHOIOTNYECKHA
cuHTe3. OOBEKTHI
MUKPOOUOJOTUUECKUX TEXHOJIOTHIA.
[TpousBoacTBO O€IKa, AMUHOKUCIIOT
Y BUTAMUHOB.

JemoHCcTpanuu

Tabauyvt u cxemwi: «Vcroab3oBaHUE
MUKPOOPraHU3MOB B TPOMBIIIJIEHHOM
MIPOU3BOICTBE.

Jlaboparopnasi padora

«3yuenune o0beKTOB
OMOTEXHOJIOTHI.

IIpakTnueckas padora
«ITonyyeHne MOJIOYHOKHUCITBIX
MIPOJTYKTOBY.

Y TTOHSATHHA: OMOTEXHOJIOTHS,
TpaauIlMOHHAsE OMOTEXHOJIOTHS,
MHUKPOOHOJIOTHUECKUIN CHHTE3,
MHUKPOOHOJIOTHYECKAsT TEXHOJIOTHS.
[TepeuncnsaTh HanpaBICHUS
OMOTEXHOJIOTHH, IICJIN U 3aJ1a4H,
CTOsIIME TIepe] OMOTEXHOJIOTHEH.
XapakTepu3oBaTh OOHEKTHI,
HCIIOJIb3yeMble B OMOTEXHOJIOTUH, —
KJICTOYHBIC ¥ TKAaHEBBIE KYJIbTYPHI,
MHUKPOOPTaHU3MBI.

OnuceIBaTh OCHOBHBIC METO/IBI
TPaIUIIMOHHON OMOTEXHOJIOTHU

1 TOCTHKCHUSI MUKPOOHOJIOTHICCKOM
TEXHOJIOTHH.

OOO0CHOBBIBATH 3HAUCHHUE
OMOTEXHOJIOT I

JUTSL CENTbCKOXO03SIMCTBEHHOTO
IIPOM3BOICTBA
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Ikckypeus «buorexHonorus —
BAXKHEIIIasi IPOU3BOIUTEIIbHAS CHJIA
COBPEMEHHOCTH

(Ha OMOTEXHOJIOTUYECKOE
IIPOU3BO/JICTBO)»

16.2

OcHOBHBIC
HaIpaBJICHUs
CHUHTETHUECKOMN
OMOJIOTUH

Co3pnanue TeXHOIOT Ui

Y HHCTPYMEHTOB LIEJICHAIIPABIECHHOIO
VM3MEHEHUS U KOHCTPYUPOBAHUS
T€HOMOB C LEJIBIO TTOIYy4YECHUS
OPraHU3MOB U UX KOMIIOHEHTOB,
COAEpXKaLIMX HE BCTPEUAIOIIUECS

B NpUpOAe OMOCUHTETUYECKUE MYTH.
Knerounas nnxenepusi. Meto bl
KYJIBTYPBI KJIETOK U TKAHEW paCTEHUN U
#uBOTHBIX. Kprobanku. Comarnueckas
ruopuan3aLus 1 COMaTUYECKUM
amOpuorenes. Mcnonas3oBanue
rarIouJI0B B CEJIEKIMUA PACTEHUM.
HcKycCTBEHHOE OIIIIOOTBOPEHHUE.
PexkoHCTpyKIIMS AMLIEKIIETOK U
KJIOHUPOBAHME KUBOTHBIX. MeTo
TPAHCIUJIAHTALIUU AJIEP KIETOK.
JlemoHCTpauuu

Tabauywl u cxemol: «Knetounas
MHXCHEPUS»

PackprIBatTh cojiepkaHue TEPMUHOB

Y TIOHSATUM: KJIETOYHAS UHKEHEPUSI,
KJICTOYHAS TEXHOJIOTHS, METO/I
KYJBTYPBI KIIETOK U TKaHEH,
TOTUIIOTEHTHOCTD, ITIOPUIOTEHTHOCT,
CTBOJIOBBIE KJIETKH, MUKPOKJIOHAIBLHOE
Pa3MHOXXEHUE PACTEHUM, COMaTUUECKas
ruOpUAN3aLINS, TAILUIOU I, THOPUIOMBI,
MOHOKJIOHAJIbHBIC U IMOJIMKIIOHATIBHBIC
aHTUTEJa, METOJl TPAHCIUIAHTAIUH SI/Iep,
KJIOHUPOBAHHUE.

XapakTepu30BaTh OCHOBHBIC
HanpaBJICHUS] CAHTETUYECKOU
OMOJIOTHH.

OnuchIBaTh HA KOHKPETHBIX MPUMEPaX
METO/Ibl KJICTOYHON MHKEHEPHH.
[TpuBOAUTH PUMEPHI UCTIOTB30BAHUS
MOHOKJIOHAJIBHBIX U IMOJUKIOHAIBHBIX
AHTUTEII B MCIULIMHE.

OneHuBaTh 3HAYCHUE CUHTETHYCCKOM
OMOJIOTHH JISI CEIILCKOT'0 X035MCTBA

Y MEIUITUHBI
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16.3 | XpomocomHast 1 XpOMOCOMHas 1 TeHHAsI HH)KEHEPUSL. PackpbIBaTh coqiepkaHre TEPMUHOB
Y T€HHAasl UH)KEHEPUs HckycCTBEHHBIN CUHTE3 I'€HA U Y TIOHATUM: T€HHAasl UHKEHEpus,

KOHCTPYHPOBaHUE PEKOMOMHAHTHBIX PECTPUKIIMOHHBIE YHIOHYKJICA3bI
JHK. JloctrykeHus 1 epCIeKTUBbI (pecTpukTassbl), IUINKUE KOHLBI,
XPOMOCOMHOM U T€HHOW MHKEHEPUH. IUIa3MU/Ibl, PECTPUKIINSL,
DKOJIOTUYECKHE U 3TUYECKUE JUTUPOBaHKE, TpaHCHOpMALIHS,
po0OJIeMbl TEHHOW WHKCHEPHUH. CKPUHHHT, TPAHCTEHHBIC
JleMoOHCTpaLun (reHeTHYeCKH MO (DULIMPOBAHHBIE)
Tabnuyvl u cxemol.: «I'eHHas OpTaHU3MBI.
WH)KCHEPUS» OnucsIBaTh METO/IBI

PENPOYKTUBHOTO U TEPAIIEBTUYECKOTO
KJIOHUPOBAHMS, KJICTOUHBIC T
€XHOJIOTHH U CITOCOOBI TEHETUYECKOM
WH)XEHEPUH.

XapakTepu3oBaTh JOCTUKEHUS TEHHOM
WHXXCHEPUH.

O1ieHUBaTh 9KOJIOTHYECKHUE

Y 3TUYECKHUE TPOOIIEMbI
KJIOHUPOBAHMS U CO3/1aHUS
TPAHCTEHHBIX OPTaHU3MOB,
MEePCIIEKTUBBI Pa3BUTHUS

XPOMOCOMHOM Y TEHHOM

WHXXEHEPUU
16.4 | MegumuHCcKHe 1 MenumnmacKkrue OMOTEXHOJIOTHH. PackpriBaTh coneprxanue
OMOTEXHOJIOT U TEPMHUHOB U MOHSATHUMN: MEUIIMHCKAs

OMOTEXHOIOT U, METaO0OJIOMHBIN
aHAJIN3, TEHOLIEHTPUYECKNN aHAJIU3,
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IIEPCOHAIM3UPOBAHHAS MEAUIIVHA,
pereHepaTuBHas MEIULIMHA.
XapakTepu30BaTh METObI
MeTab0JIOMHOTO U F€HOLEHTPUYECKOTO
aHaJIM3a; UCIIOJIb30BAHUE CTBOJIOBBIX
kieToK; [II{P-auarnocTuky; TapreTuyro
TEpanuIo paka

HToro yacos 110 Teme 4
PezepBHOE Bpemst 1
OBILIEE KOJIMYECTBO 102
YACOB I1O ITPOT'PAMME
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11 KJIACC
HaumenoBanue
Ne KommuaectBo OCHOBHBIE BU/IBI I€ATEIHLHOCTH
pa3liesioB U TeM [IporpammHOe cofepxaHue
/11 4acoB o0ydJaronmxcs

y4eOHOTO MpeaAMeTa

Tema «Sapoweﬂne " pasBUTHUE IBOJIIOIMUOHHBIX HpeIlCTaBJ'leHl/lﬁ B OMOJIOTHM»

11

BOJIIOIIMOHHAS 1
teopus Y. JlapBuHa

OBomonnonHas Teopus Y. JlapBuHa.
[Ipennockuiku BO3HUKHOBEHUS
napBuHu3Ma. JKU3Hb U Hay4YHast
nesarenpHocTs Y. JlapBuHa.
JdemoHcTpauuu

Ilopmpemuwi: Apucrorens, K. JIunue,
K. b. Jlamapk, 3. XK. Cent-Unep,

K. Krwosbe, Y. JlapBuH.

Tabnuyol u cxemol: «Cuctema >KUBOU
npupoasl (o K. JIunuero)y,
«JlecTHUIIA )KUBBIX CYILIECTB

(mo Jlamapky)», «MexaHu3m
dbopmMupoBaHUs TPUCTIOCOOICHUIMA

Yy PaCT€HUH U KUBOTHBIX

(mo Jlamapky)», «Kapra-cxema
MapuipyTa ryremectsus U. /lapsunay,
«Haxonxu Y. JlapBuna»

PackpbIBatTh cojiepKaHue TEPMUHOB

Y TIOHSATHI: KPEalMOHU3M, BH/I,
cucTeMaTuka, OMHapHas HOMEHKJIaTypa,
HMCKYCCTBEHHAsl CUCTEMA
KJIacCU(PUKAMK OPTaHU3MOB,
HUCTOPUYECKHUI METO, JAPBUHU3M.
XapakTepu3oBaTh B3TJIsAIbI
Apucrorens, OMienokia, Jlykpeuus
Kapa, /1. Pes na pa3Butue :KuBOu
MPUPOIBI.

OuenuBats Bkiaa K. JIunnes

B pa3BUTHE OUOJIOTHH.

CpaBHUBATH B3TJISIbI HA BUJT

u 3Bojironmio K. JIunnes, XK. b.
Jlamapka u Y. [{apBuHna.

Kputnuecku oneHnBaTh
KPEAILMOHUCTCKUE B3IJISIIbI HA dKUBYIO
MIPUPOTY.

[TepeyncnsaTh KyJabTypHO-UCTOPUUYECKUE
1 €CTECTBEHHO-HAYYHBIE MPEANOCHUIKA
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IOSIBJIEHUS SBOJIIOLUOHHOMN TEOpUN

Y. /lapBuna.

OnuceIBaTh poJib HCTOPHUYECKOTO
METO/1a.

M3narats CyliHOCTB HBOTIOLIMOHHOU
teopuu Y. JlapBuHa.

Ha3biBaTh OCHOBHBIE (PaKThl OHOTrpapuu
Y. JlapBuHa ¥ 3Tansl CO34aHus UM
ABOJIIOLIMOHHOW TEOPUU

1.2

JIBroKyIye cusl
HBOJIIOLIMY BHUJIOB
no Y. JlapBuny

JIBMOKyIIME CUJIbI SBOJIIOLMU BUIOB
no Y. JlapBuHy (BbICOKas
UHTEHCUBHOCTb Pa3MHOKECHHUSI
OpraHM3MOB, HaCIIeJCTBECHHAS
U3MEHYHUBOCTh, OOphOa

3a CylIECTBOBAHUE, €CTECTBEHHBIN
¥ MUCKYCCTBEHHBINA O0TOOD).
JdemoHcTpauuu

Ilopmpem: Y. JlapBuH.

Tabauywl u cxemwvl: «Popmbl OOPHOBI
3a cymectBoBaHuey, «Ilopossl
roiry0eit», «MHoroobpaszue
KyJbTYPHBIX (DOPM KaIyCThI»,
«ITopomp!l TOMAITHUX )KUBOTHBIX»,
«Cxema o0pa3oBaHUs HOBBIX BUJIOB
(mo Y. {apBuny)», «Cxema
COOTHOIICHUS IBMXKYIIUX CHJT
HBOJIFOLIUI

PackpsIiBatTh cosiepkaHue TEPMUHOB

Y IOHSTHUI: HACIEJICTBEHHOCTb,
HW3MEHYNBOCTh, ICKYCCTBEHHBIN OTOOD,
O0opb0a 3a CylllecTBOBAHMUE,
€CTECTBEHHBIN 0TOOD.

N3narath CyImHOCTh yUCHUS

Y. JlapBuHa 00 HCKyCCTBEHHOM OTOOpE.
XapakTepu30BaTh ABMKYIIUE CHJIBI
ABOJIFOLIUM BUJIOB MO J[apBuUHY.
[IpuMeHATh 3HaHUSI O ABMKYIINUX CHJIAX
HBOJTIOIMHU BUIOB 10 [lapBuny

JU1s1 OOBSICHEHUST MHOTOOOpa3us BUJIOB,
MOPO/JT IOMAIITHUX KUBOTHBIX U COPTOB
KYJIbTYPHBIX paCTCHUHN
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1.3 | ®opmupoBanue 1 OdopmiieHre CUHTETHYECKOM TEOPUHU PackprIBatTh cojiepxaHue TEPMUHOB
CUHTETUYECKON spommonuu (CTD). HelitpanbHas Y TIOHSATHN: TAPBUHU3M, MYTAallUH,
TEOPHUU IBOJIIOLINHU Teopust 3BoJitoIuu. CoBpeMeHHast MYyTallMOHHBIN MPOIECC.

ABOJIIOIIMOHHAsS OMOJIOTHSI. OOBICHATH NPUUUHBI KPU3HCA
3HavYeHUE PBOJIIOIMOHHOMN TEOPUU JapBUHU3MA.
B (hOPMUPOBAHUH €CTECTBEHHO- OO00CHOBBIBATh 3aKOHOMEPHOCTH
Hay4YHOU KapTHUHBI MUpA. TpaHchopMaIiu 1apBUHU3MA
JeMoHCcTpanun B CUHTETUYECKYIO TEOPHIO SBOJIOIINHI
Ilopmpemuwi: C. C. UeTBEpUKOB, (CTD).
H. W. lImansraysex, [. Xonnein, N3narate ocHOBHBIE noJtoxkeHust CTD.
H. K. benses. OuenuBatsh Brian ['. Jle @pusa,
Tabnuyol u cxemvl. «OCHOBHBIC C. C. Yersepukona,
MTOJIOKEHUSI CHHTETUYECKOU TEOPUU N. U. llImaneraysena, /. K. bensiepa
3BOJIIOLIUN B (popmupoBanue CTD.
OuennBatb 3Hauenune CTO
B (h)OPMUPOBAHUM COBPEMEHHOMN
€CTECTBEHHO-HAYYHOW KapTUHBI MUpa
Htoro yacoB no teme 4
2 | Tema « MUKpPO3BOJIIOIUS U €€ Pe3yJIbTAaThbD)

2.1 | Dranbl 3 [Tonyndamusa kak 31eMeHTapHas PackpsIBaTh coepxanue TEPMUHOB
ABOJTFOIIMOHHOTO eauHuIa 3BoiroIuu. CoBpeMEHHbIE Y TIOHSTUM: MUKPOIBOJIIOLIHS,
npoiiecca: METO/Ibl OLICHKH F€HETUYECKOTO MaKpO3BOJIIOIHS, MyTaIlUH, TOMYJISIIUS,
MHUKPOIBOJTIOITHUS pazHooOpasus U CTPYKTYPhI KOMOWHAIIUY T€HOB, TeHO(DOH]I,
¥ MaKpO3BOJIIOITHS. nomyssiiuid. U3menenue renogonia AJIEMEHTAPHOE PBOJIIOIIUOHHOE SIBJICHUE.
[Tomymsiiust — MOMYJISIIUU KaK AJIEMEHTApHOE XapaxkTepu3oBaTh MUKPOIBOJIIOIIUIO KaK
AJIeMEeHTapHast ABOJIIOIIMOHHOE SIBJIEHUE. 3aKOH STan MOSIBICHUS TPUCTIOCOOICHNN
eIMHUIIA YBOJIIOIIUU reHeTudeckoro paBHoBecus J. Xapau, | u BUI000pa3oBaHUS.
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B. Baita6epra.

JdeMoHcTpauuu

Tabauyol u cxemwvr: «MyTaumoHHas
U3MEHYUBOCTHY, «llonmydainonHas
CTPYKTypa Buaa», «Cxema IMposiBICHUS
3akoHa Xapau—BaitnGepray.
Jlaboparopnasi padora

«BpIsBIIEHNE N3BMEHUYMBOCTH Y 0CO0€EH
OJIHOTO BHJIa»

XapakTepu30BaTh NOIMYJISIIUIO KaK
AIIEMEHTAPHYIO €IMHUILY YBOJIOLINH.
[lepeuncnaThs NpU3HAKU UACATBHON
HOIYJISIIMK U OOBSICHATH YCIOBUSA
BBIIIOJIHEHHUS 3aKOHA Xapau—
Baitn6epra.

[IpuMeHATh UMEoIINECs 3HAHUS

11 OOBSICHEHUSI IPUYUH U3MEHYMBOCTU
y oco0eil 0JJHOTO BUAA

2.2

DneMeHTapHbIe
(haKTOpBI SBOJIOIIUU

DneMeHTapHble PaKToOpbl (ABUKYILINE
CHUJIBI) IBOJIIOIIMH. MyTaIrlmoOHHBIN
npornecc. KomOunaTuBHas
M3MEHYMBOCTb. [Ipeiid renos —
Clly4yaliHble HEHAPABJICHHBIE
W3MEHEHHS 4acTOT aJIenen

B nonynsanusix. IHQexT ocHoBaTENs.
Murpannu. U30msmus nomynsiuuin:
reorpadudeckas (IpoCTPaHCTBEHHAS ),
Oouonoruyeckas (penpoyKTUBHAS).
JdemoHcTpauuu

Ilopmpemuwi: C. C. UeTBEpHKOB,

3. Maiip.

Tabauyvt u cxemwvl: «JIBUKYyIIME CUITBI
ABOJIIOLINY, « DKOJIOTHYECKas
W30S TIONYJISILIUNA CEBAHCKOM
dopenm», «I'eorpaduueckas u3omasus
JTUCTBEHHUIIBI CHOMPCKON

PackpriBaTh cojiep:kaHre TEPMUHOB

Y TTIOHSATHN: MYTAIlMOHHBIN IPOLIECC,
KOMOMHATUBHASI U3MEHYUBOCTb,
MOMYJISIITUOHHBIE BOJIHBI, Ipeii( reHoB,
MUTPALAH, U30JISIIUA, TeorpapudecKkas
(mpocTpaHCTBEHHAs) U3OJISIIHS,
ounonornyeckas (penpoayKTUBHAs)
uzossys, dppext ocnoBarens, 3hdexT
OYTBIJIOUHOTO TOPJIBIIIKA.
XapakTepu30BaTh 3JIEMEHTAPHbBIC
(baKTOPBI (IBIKYIIME CUITBI) SBOJIOIUH.
OuenuBatsh Bkian C. C. UerBepukona,
0. Maiipa B pa3BUTHE 3BOJIFOLIMOHHOTO
YUCHHUSI.

OOBSICHATH IPUYNHBI HEHATPABIIEHHOTO
JNEUCTBUA JIEMEHTAPHBIX
ABOJTFOITMOHHBIX (haKTOPOB.

[IpuMeHSTh UMEIOIIUECS 3HAHUS
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Y JIMCTBEHHUIIBI TAyPCKON»,
«lTonmymALIMOHHBIE BOIHBI YUCIIEHHOCTH
XUITHUKOB U KEPTB»

0 JBUKYIIIUX CUJIaX 3BOJIIOIUU
TUTs1 OOBSICHEHUS TPUYMH Pa3HOOOpa3ust
reHo(oH/1a TOMYJISIIUNA OTHOTO BH/IA

2.3

EcrecTBeHHBIN
oTOOp —
HAIPaBIAIOIAN
(hakTop PBOJIIOIIUU

EctecTBenHsIit 0T00p —
HaIPaBJSIOMUN (PaKTOP IBOJOIHH.
DopMBI €CTECTBEHHOTO 0TOOpA:
JBYKYIIUNA, CTAOMITH3UPYIOIIHA,
pa3phIBatOIUi (AU3PYIITUBHBIN).
[Tonoroit oT60p. Bo3HukHOBEHME

Y DBOJIIOIUS COIIUATIBLHOTO MOBEACHUS
KUBOTHBIX.

JeMoHcTpanun

Tabnuywl u cxemnl: «CxeMa JeHCTBUS
€CTECTBEHHOT0 0TOOpa», «Dopmbl
OOpBOBI 3a CYIIECTBOBAHUEY,
«HaycTpranbHbI METAHU3MY,
«OKuBbIe ucKoIIaempie»

PackppiBath copepkaHne TEPMUHOB

U TIOHSATHI: €CTECTBEHHBIN 0TOOD,
JBIDKYITUNA 0TOOP, CTAaOUITU3UPYIOIIHI
0oTOOP, pa3phIBAIOIINK 0TOOD, IMOJOBOI
otbop.

XapakTepu3oBaTh €CTECTBEHHBIN 0TOOP
KaK JIBIDKYIIYIO U HAPABJISIFOITYIO CUITY
ABOJIIOLNH, €70 (DOPMBI.

Paznmuuate hopMbl €CTECTBEHHOTO
oTOOpa B MOMYJIAMNHIX, IPUBOIUTH
MPUMEPHI ACUCTBUS B TTOMYJISIIASIX
(dhopM ecTecTBEHHOTO 0TOOpA.
OOBSICHATH MTPEATIOCHUTKH

IUISL IEUCTBUSI ABMKYILEH

U crabunusupyronieit popm
€CTEeCTBEHHOTO 0TOOpA.

CpaBHuBaTh (HOPMBI €CTECTBEHHOTO
oTOOpa, JesIaTh BEIBOABI HA OCHOBE
CpaBHCHHSI.

[IpuMeHSATh UMEIOIITUECS 3HAHUS

0 €CTECTBEHHOM OTOOpE

U1l OOBSICHEHUS IPOIISCCOB,
MIPOUCXOISIINX B TIOMYJISIUSAX BUIOB
OpPraHU3MOB
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2.4

[TprcnocobaeHHOCTh
OpPTraHU3MOB KaK
pe3ynbTar
MUKPOIBOIIOIUU

[TprcnocoOaeHHOCTh OPraHU3MOB KaK
pe3ynbTaT MUKPO3BOJIIOLIMH.
BoznukHOBeHME TTpHCTIOCOOICHUN

y opraiuzmoB. ApoMop¢o3bl

u uanoananrauuu. [Tpumepst
IPUCIIOCOOJIEHUH Y OPraHU3MOB:
Mopdonoruueckue, GU3n0I0rUIECKue,
OMOXMMHUYECKHE, TIOBEIEHYECKUE.
OTHOCHUTENBHOCTD MPUCTIOCOOIEHHOCTH
OpraHHU3MOB.

JeMoHcTpanun

Tabnuywvl u cxemvi:
«IToxpoBUTENBCTBEHHAs OKpACKA
KUBOTHBIX», «[Ipenynpexaaronas
OKpacka *UBOTHBIX),
«DU3HOJIOTUYECKUE aIallTallun,
«IIpucnocobIeHHOCTh OPraHU3MOB U
€€ OTHOCUTEIBHOCTH.
Oo6opynoBanue: repbapun pacTCHUM;
KOJUIEKIIUY HACEKOMBIX; Uyyelia ITHUL] 1
3BEpEU C IPUMEPAMU PA3IIMYHBIX
MIPUCTIOCOOICHUA.

JlaGopaTopHas padora
«IIpucnocobyeHus: OpraHu3MoB U UX
OTHOCHTEJIbHAS 1eJIECO00Pa3HOCThY.
JlabopaTtopHnas padora

«M3yuenue apomop(ho30B u

PackpbIBaTh coqiep:kaHre TEpMUHA
MPUCTIOCOOJIEHHOCTh OPTaHU3MOB
(amanranus), apomopdos,
UANOAJanTaLHs.

[IpuBOANTH KOHKPETHBIE TPUMEPHI
MPUCTIOCOOJICHUI OPraHU3MOB
(Mopdoiornyeckue, GprU3n0JIOrHIECKUE,
OMOXMMHUYECKUE, TTOBEICHYECKHE).
OOBACHATH MEXaHU3M BOZHUKHOBEHUS
IPUCIIOCOOIEHUN Y OPTaHU3MOB.
[TpuBoaMTH IpUMEPHI apOMOP(HO30B

Y UAMO0AJanTalul y pacCTEHUN

U KUBOTHBIX.

OOBICHATH posIb apOMOP(PO30B

B OCBOCHHUHU OPraHU3MaMH HOBBIX CPEJ
oOuTaHUsI.

OOBICHATH POJIb UTMOATATITAIIHIA

B IIPUCTIOCOOJIEHUH OPTaHU3MOB

K KOHKPETHBIM YCIIOBUSIM CPE[IbI.
JIOoKa3pIBaTh OTHOCUTEIILHBIA XapaKTeP
IPUCIIOCOOTICHHOCTH U TPUBOIUTh
MpUMEPBI OTHOCUTENILHOCTH Al Tallui.
PackpbIBaTh 3HaUEHHE JIBHIKYIIMX CHJT
HBOJTIOIUHU B (DOPMHUPOBAHHUH
MIPUCTIOCOOICHU I
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WIMOATANTAlNN Y pACTCHUI
U >KUBOTHBIX)

2.5 | Bun, ero xputepun Bun, ero kpurepun u CTpyKTypa. PackpsIBaTh cosep:xanue TEPMUHOB
U CTPYKTypa JdeMoHcTpanun Y TIOHSATHUN: BUJ, KpUTEPUU BUA,
Tabnuywl u cxemvr: «Kpurepun Buna», | monumophusM, BUABI-IBONHUKH, apeal,
«Bunpl-nBoMHUKNY, «CTPYKTYpa BUAA | SKOJOTMUYECKAs HHIIA, OIMYIISIHS,
B [IPUPOJIEY. BUJIOBOM KapUOTHI, KOCMOITIOIUTHI,
OGopynoBanne: rep6apuu pacTeHUl; | SHAEMUKH, TIOABUIBI, SKOTHIIBL.
KOJUICKIIMY HACEKOMBIX; Uydesa NTULl | XapaKTepu30BaTh KPUTEPHUU BHIA
Y 3BEPEU pa3HbIX BUIOB. (Mopdonoruyeckuii, TeHETUUECKUA,
JlaGopaTopHasi padora OMOXUMHUYECKUM, reorpapuiecKkuii,
«CpaBHEeHHME BUIOB AKOJIOTHYECKUN, ONOXMMUYCCKHM ).
110 MOP(}OJOTUUECKOMY KPUTEPHUIO» OOBsICHATH HEOOXOTUMOCTh
MCIIO0JIb30BAaHUS BCEM COBOKYITHOCTH
KPUTEPUEB 151 ONIPEAEIICHUS BUTOBOI
MPUHAAJIEKHOCTH OpPraHu3Ma.
ITepeuncnsiTb OCHOBHBIE
BHYTPUBHIO0BBIEC TPYIITUPOBKH.
OOBIICHATH TPUYHUHBI
CYILLIECTBOBAHMS MOHO-
Y TIOJIMTUITUYECKUX BHUJIOB.
CpaBHUBATH BUJBI
1o Mopdoornyeckomy
KPUTEPUIO
2.6 | BugoobpazoBanue Bunoobpa3zoBaHue kak pe3ysibrar PackpbiBath cosiepkaHle TEPMUHOB
KaK pe3yibTaT MUKpPO3BOJIFOLMU. M30imsmus — U MTOHSTUI: BU000pa3oBaHue,
MUKPO3BOJIIOLUH. KJIIF0UeBOH (pakTOp BUA00Opa30BaHUS. M30JIALMS, KOBOJIOLIUS.
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CBs13b
MHUKPO3BOJIFOITUN
U SIIUIEMUAOIIOTUHA

[Tytu 1 cioco6b1 BuI000Opa30BaHUS:
ajutonaTpudeckoe (reorpadudeckoe),
CUMITaTPUYECKOE (IKOJIOTUYECKOE),
«MTHOBEHHOE» (TTOJTUTIIION TA3AIIHS,
rubpuan3anms). JmureasHocTh
ABOJTFOITMOHHBIX TTPOIIECCOB.
Mexanusmbl HOpMUPOBAHUS
OMOJIOTUYECKOTO pPa3HO00pasusl.
Pons sBosoniionHoM 6uoI0TUN

B pa3pabOTKe HAyYHBIX METOOB
COXpaHEeHUs1 OMOpazHO0Opa3usi.
MUKpOIBOTIOIUS U KOIBOJIIOIIHS
Mapa3uTOB M UX X0351€B. MeXaHU3MBI
dbopMHpOBaHUS YCTOWYHNBOCTH

K aHTHOMOTHUKAM U CTIOCOOBI 00pHOBI
C HEW.

JdemoHcTpauuu

Tabnuywl u cxemot. «CriocoObI
BU1000pa3oBanus», «I eorpaduyeckoe
BUI000pa30BaHUE TPEX BHUIOB
JaHABIIICHY, « IKOJIOTHYECKOE
BUI000pa30BaHNE BUIOB CUHUIDY,
«lTomunmon el pacrenuin», «Kamycrno-
peIeUYHBIN THOPUTY.
Oo6opynoBanue: repOapuu pacTCHHUMA
OJIM3KUX BUJIOB, 00pPa30BaABIITUXCS
Pa3TUYHBIMH CIIOCOOAMM

XapakTepus3oBaTh BUI000pa30BaHHE
KaK pe3yJIbTaT MUKPOIBOIIOIUH.
OOBICHATH pOJIb U30JSIUUU

B 00pa30BaHUN HOBBIX BUJIOB.
XapakTepHu30BaTh pa3IN4HbIE CIOCOObI
BUJ1000pa30BaHus (aJUIONATPUIECKOE,
CUMIIATPUYECKOE).

[TpuBOIUTH KOHKPETHBIE TPUMEPHI
BUJIOB, 00Pa30BaBIINXCS PATUYHBIMU
crioco0amu.

[IpuMeHsATh 3HaHUS CIOCOOOB
BUJI000pa30BaHus sl OObSICHEHUS
MPUYUH MHOT000pa3us BUJIOB.
OOBACHATH BOSHUKHOBEHUE
YCTOMYMBOCTH MATOTEHOB

K aHTUOMOTUKAM

Hroro 4yacoB o teme

14

107




denepanbHas padouas nporpamma | buomorus. 10-11 xiaccer (yriyOiIeHHBIH YPOBEHB)

3 | Tema «MaKkpo3BOJIIOLUSA U ee Pe3yJabTaThD»
3.1 | MakposBoJroIus. 1 MeTo1p1 U3y4eHHS] MAaKPOIBOTIOIHH. PackpriBaTh cofiepkaHuE TEPMUHOB
[Taneonronornyeckue [TaneoHTONMOrMYECKHE METO/IBI Y TIOHATUH: MaKPOIBOTIOIIHS
METO/Ibl U3YUECHHUSI u3ydeHus Bomonuu. [lepexonnbie (putorenes), nepexoiHble GOPMBI,
ABOJIIOLIMH (dopMbI U HPUITOTEHETUUECKUE PSIIBI bunoreHeTUYECKUE PAIBI,
OpPIraHU3MOB. HAJICOHTOJIOTUSI.
JleMoHCcTpauum XapakTepu30BaTh MAKPOIBOJIIOLINIO KaK
Tabauyvl u cxembi: HaJBUJIOBYIO 3BOJIIOLMIO 00pa30BaHUs
«DUIOreHeTUYECKUN P JIOIIAAN», KPYTMHBIX TAKCOHOMUYECKUX €TUHUII.
«ApXeonTepuKcy, «3Bepo3yonie OOBSICHATH 3HaYEHUE
amepby, «Creronedansy, MAJIEOHTOJIOTUIECKIX UCCIIeTOBAHUI
«Purnopute», « CeMeHHBIE 11 TIOJTy4€eHUsl (DaKTOB HBOJIIOLIUU
MaroOPOTHUKI. OpPTaHU3MOB.
OobopyaoBanme: KOJUIEKLINH, [IpuBOINTH IPUMEPHI OPTAHU3MOB,
repbapuu, MyJIsSHKU UCKOTTAEMBIX OTHOCSIIUXCS K TIEPEXOHBIM
OCTaTKOB OPraHU3MOB dhopmawm.
Ha3zbiBaTh Tpymimb! OpraHu3MoB,
JJ151 KOTOPBIX BOCCTAHOBJICHbI
(UITOTeHEeTUYECKUE PSIBI.
CpaBHUBATH MPOLIECCHI
MaKpO3BOIIOIUN U MUKPOIBOJIOLIIH
3.2 | buoreorpaguueckue 1 buoreorpaduueckrue MeToabl PackpeiBaTh conepkanne TEPMUHOB
METO/Ibl U3YUCHHUSI u3ydeHus 3Bostonuu. CpaBHEHHNE U MTOHATHI: Ouoreorpadusi, SHIEMHUKH,
ABOJTIOIIUHU ¢bropsl u payHbI MATEPUKOB PEIUKTHI.

U ocTpoBOB. bruoreorpaduueckue
obnactu 3emnu. Buab-asHaemuku
Y PEJIUKTHIL.

OO00CHOBHIBATH 3HAYCHUE
ouoreorpaduu 115 U3YICHUS
9BOJIFOIIUH OPTaHU3MOB.
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JeMoHcTpanun

Tabauywl u cxemol:
«buoreorpaduueckue 30Hb1 3eMIINY,
«JIpetid KOHTUHEHTOBY, «PEeTUKTHI.
Oo6opynoBanme: repdapuu; KOJJICKIIUU
HACEKOMBIX

[lepeuncnsats Guoreorpaduueckue
o0nactu 3eMJIH U 0OBACHATD MPUINHBI
UX BBIJICIICHUSI.

CpaBHuBath Quiopy u QpayHy MaTepUKOB
¥ OCTPOBOB, PaCTEHUS U JKUBOTHBIX
pa3HbIX OmoreorpaduuecKkux 00JacTei.
[TpuBOIUTH IPUMEPHI PEITUKTOBBIX
OpPraHHU3MOB, BUJIOB-3HJIEMHUKOB.
OOBACHATD TPUYUHBI COXPAHCHHS
BUJIOB HJIEMUKOB U «KUBBIX
HCKOTIAaEMBIX»

3.3

DOMOpHoJIOruuecKue
Y CpPaBHUTEJIbHO-
Mopdororuyeckue
METO/Ibl U3YUCHHUSI
IBOJIFOIIH

OMOpPHOJIOTHYECKUE U CPABHUTEIIBHO-
MOp(}OJIOrHYecKre METOIbl U3YUECHHUS
3BONIOLMH. [ eHeTHUeCcKe MEXaHU3MBbl
SBOJIFOLIMM OHTOI'€HE3a U MOSIBJICHUS
ABOJIIOLIMOHHBIX HOBIIECTB.
['omon0rnyHbIE ¥ aHATOTUYHBIE
oprasl. PymuMeHTapHbIe Opraibl

1 ataBU3Mbl. MOJIEKYJISIPHO-
reHeTUYEeCKue, OMOXUMUYECKIE

U MaTEMaTUYECKUE METObI

U3y4eHUs FBOMOLMU. ['oMoI0ornyHbIe
reHbl. COBpEMEHHbBIE METO/IbI
MOCTPOCHUS (PUIIOTCHETUYECKHUX
JIEPEBHEB.

XPOMOCOMHBIE MyTallUX U 3BOJIOLHS
T€HOMOB.

PackpriBaTh coJiep:kaHue TEPMUHOB

U TIOHSTHUI: IMOpUOIOTHs, MOp(OIIOTHS,
TOMOJIOTUYHBIC U aHAJOTHYHBIE OPTaHbI,
PYIUMEHTHI, aTaBU3MbI, OMOXUMHYECKAsT
rOMOJIOTHSL.

XapaxkTepu3oBaTh SMOPHUOIOTHUECKHIE,
CPaBHUTEILHO-MOP(OJIOTUYECKHE,
MOJIEKYJISIPHO-TEHETUIECKHE,
OMOXMMHUYECKHE, MAaTeMAaTUIECKUE
METO/IbI U3YUECHHUSI SBOJIOIIH.
OOBICHATH 3HaUYEHHE HYMOPUOJIOTHUH,
CPaBHUTEIHHOU MOP(OJIOTHH,
MOJIEKYJISIPHOM T€HETUKU, OMOXUMUH,
OMOUH(OPMATUKH JIJISI UBYUCHUS
HBOJIIOLINY OPTaHU3MOB.

Ouenusats Bkiaa A. O. KoBanieBckoro
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JeMoHcTpanun

Ilopmpemuwi: K. M. bap,

A. O. Kopanesckuii, ®. Mromiep,
9. I'ekkens.

Tabauywl u cxemwvi: «HauampHbIC
CTa Uy SMOPHUOHATILHOT'O Pa3BUTHS
IMO3BOHOYHEBIX JKHBOTHBIX),
«I"OMOJIOTHYHBIC U aHAJIOTHYHBIC
opraHb, «PyTUMEHTBI», « ATaBU3MBID»,
«XpOMOCOMHBIE HAOOPHI YETOBEKA
U [IUMIIaH3e».

Oo6opynoBaHme: KOJUICKIINH,
repOapuu, MyJIsKM TOMOJIOTHYHBIX,
AQHAJIOTMYHBIX, PYJAUMEHTAPHBIX
OpraHoB U aTaBU3MOB

B Pa3BUTHE IBOJIIOLMOHHOTO YUECHUSI.
OnuceIBaTh FEHETUYECKNE MEXAHU3MBI
HBOJIFOLIMU OHTOI'€HE3a U MOSIBJICHUS
ABOJIIOLIMOHHBIX HOBLIECTB.

[IpuBOINTH MPUMEPHI ATABU3MOB U
PYIMMEHTAPHBIX OPTAHOB y Pa3JINYHBIX
OpraHU3MOB U OOBSACHITh IPUYUHBI KX
IIOSIBJICHUS.

[IpuBOANTH IPUMEPHI TOMOJIOTUYHBIX

Y aHAJIOTUYHBIX OPI'aHOB.

CpaBHUBATH CTPOCHUE OPTraHOB

Yy OpPraHU3MOB Pa3HBIX
CUCTEMATUYECKUX IPYIIIL.

[IpuBOANTH IPUMEPHI OMOXUMHUYECKOU
Y TEHHON TOMOJIOTHH.

OueHuBarh 3HaU€HUE OMOMH(OPMATUKH
JUISL U3YYEHUS 3aKOHOMEPHOCTEN
DBOJIFOLIMU

3.4

OO0mume
3aKOHOMEPHOCTH
ABOJIFOLIUY

OO61uue 3aKOHOMEPHOCTH (TIpaBUIIa)

sBoIONMH. HeoOpaTuMOCTh SBOJTIOIUH.

AnanTuBHasg paavanus.
HepaBHOMEPHOCTH TEMITOB 3BOJIOIUH.
JdemoHcTpauuu

Tabnuywl u cxemot.: «I'1aBHBIC
HaIpaBJICHUS ABOTIONNNY, «OO01I1e
3aKOHOMEPHOCTH 3BOJIFOLIHI

PackpsIBaTh coJiep:kaHUE TEPMUHOB

Y TIOHSATUN: CMeHa (PYHKITHIT OpTraHoB,
HEOOPATUMOCTH IBOJTIOINH, aJTalI TUBHAS
paauaiys, HEpaBHOMEPHOCTh TEMIIOB
ABOJIFOLIUH, YEPEIOBAHUE TJIABHBIX
HAIPaBJIEHUN BOJIFOLIUU.
AHaIN3UpOBaTh MPUUKHBI
Yyepea0BaHus IJIaBHbIX HAIPABICHUN
ABOJIIOLIUU.
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[IpuBOIUTH IPUMEPHI

IIPOUCXOKICHUSI OPTaHU3MOB

OT HECIIEUAIIN3UPOBAHHBIX MPEJIKOB U
UX TIPOTPECCUPYIOLIEN CIIEIIUATN3ALIAH.
OOBICHATH IPUUMHBI HEPABHOMEPHOCTH
TEMIIOB 3BOJIIOLIHAH.

[TpuBOAUTH IPUMEPHI AANITUBHOM
paguanuy y OpraHu3MOB.

OOBACHATD NPUUUHBI HEOOPATUMOCTH
ABOJIFOLIUN

HToro yacoB mo Teme 6
4 | Tema «Ilpoucxoxaenue u pa3BUTHE KU3HU HA 3emJie»
4.1 | I'mnotessl 2 HayuHbie TunoTe3nl MpOUCX 0K ACHUS PackpsiBaTh cojiep;kaHuE TEPMUHOB

BO3HUKHOBEHUS KU3HU
Ha 3emiie

KU3HU Ha 3emie. AOMOTeHe3

Y naHcnepmusi. Jlonayuneie
MPEJICTABICHUS O 3aPOKICHUM KU3HU
(xpearonusm). ['unoresa
MOCTOSTHHOTO CaM03apOXKACHUS KU3HU
U ee orpoBepxkenue onbitamMu O. Penu,
JI. Cnannaunuanu, JI. ITactepa.
[IpoucxoxaeHue xXu3Hu

U acTpOOHOJIOTHS.

JdemoHcTpauuu

Tlopmpemui: ©. Penu,

JI. Cnanumanuanu, JI. Tacrep.

Tabauyst u cxemvt: «Cxema OIBITA

@. Penny», «Cxema onbiTa JI. [TacTepa

Y MIOHSITUI: KPEAallMOHU3M, BUTAIU3M,
naHcIepMusi, aboreHes.

N3narath HayYHbIE TUTIOTE3bI U TEOPUU
ITPOUCXOKICHHUS )KU3HH HA 3eMIIE.
OnennBath Bkiag O. Penn,

JI. Cnannanuasnw, JI. ITactepa

B (hopMupOBaHHE HAYYHBIX B3TJISI0B
Ha MPOUCXOXK/ICHHUE )KU3HU Ha 3eMIie.
[lepeuncnars cTaanu pa3BUTHS JKU3HU
Ha 3emie, COTIIAaCHO TeOpPHH OUOIo33a
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I10 U3YUYCHHIO CaMO3apOKIACHUA
KHU3HU

4.2

OCHOBHBIE ATaIIbI
HeOpFaHI/I‘ICCKOﬁ
9BOJIFTOIINH

OCHOBHBIE 3Talbl HEOPTAHUYECKOM
spomonuu. [lnanerapnas
(reonoruueckas) SBOIIOLHS.
XuMudeckast 3BOJIIONA. AOMOTEHHBIN
CHUHTE3 OpPraHUYECKUX BEIIECTB

u3 Heopranndeckux. OneiT C. Muiepa
u I'. FOpu. O6pazoBanue nNoJMMepoB
n3 moHoMmepoB. KoanepBarnas
runoreza A.1. OnapuHa, runoresa
nepBuyHoOro O0ynsona /. Xonneiina,
reHeruyeckas runoresa I'. Memnnepa.
Pu6ozumsi (T. Yek) u runotesa
«vupa PHK» V. I'mnGepra.
dopmupoBaHrue MeMOpaH u
BO3HUKHOBEHHUE MPOTOKIIETKH.
JlemMoHcTpanun

Ilopmpemuwi: C. Muuiep, I'. FOpmn,

A. W. Onapumn, JI. Xoneiix,

I'. Memep.

Tabauywl u cxemol: «CxeMa OIBITA

C. Munepa, I'. FOpu», «Otansl
HEOPTaHUYECKON IBOITIOLINI.
BupryaabHas jabopaTropHasi padora
«MopaenupoBanue onbIToB Musiepa—
HOpu 1o u3ydennto abMOreHHOro

PackpeiBath cojiep:kaHle TEPMUHOB
Y MIOHSITUI: T€0JI0TUYEeCKas YBOJIIOIHA,
XUMHUYECKasi IBOJIIOIMS, AOMOTEHHBIH
CUHTE3, IepBUYHAS aTMOocdepa,
KOallepBaTHBIEC KaIlIu, puOO3UMBI,
MPOOUOHTHI.

XapakTepu3oBaTh OCHOBHBIE 3TAIIbI
XUMHYECKOU IBOIOLUU.

Ha3zpiBaTh XMMHUUYECKHI COCTaB
NEepBUYHON aTMOC(epbl 3eMIIH.
OuenuBath Bkaan C. Muiepa,

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

B (hopMupOBaHNE HAYYHBIX B3TJISI0B
Ha IPOUCXOKACHUE )KU3HH Ha 3eMIIe.
OnuceiBaTh yCJIOBHS, HEOOXOUMBIE
JUTST aOMOTEHHOI'0 CHUHTE3a
OPraHUYECKUX COCAUHECHUH.
[IpuBOIUTH TPUMEPHI MOJIEKYI,

Y KOTOPBIX BO3HUKJIU MPOIECCHI
F€HETUYECKOr0 KOMMUPOBAHUS

U (hepMEHTATUBHASI AKTUBHOCTb.
OO00CHOBBIBATH HEBO3MOKHOCTh
MMOBTOPHOTO BO3HUKHOBEHUSI ’KU3HU
Ha 3emJe
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CHUHTE3a OPTaHUYECKUX COCTUHEHUN
B IIEpBUYHOMN aTMochepe»

4.3 | Ucropus 3emiu u Uctopusa 3emiin 1 METOIbI €€ PackpeiBaTh cojiepaHue TEPMUHOB
METO/IbI €€ U3yUCHHUS u3yuyeHus. Mckonaemple OpPraHM4eCcKrue | U MOHATUI: T€0XPOHOJIOT U
octatku. ['€0XpOHOJIOTHS U €€ METO/IbI. | (OTHOCHUTEIbHAsI, a0COJIIOTHAS),
OtHocuTenbHas ¥ a0COMIOTHAS OKaMEHEJIOCTU, METOIbI
FEOXPOHOJIOTHA. [ ' €OXpOHONOTHYECKAs | T€OXPOHOJIOTUH, TEOXPOHOIOTUYECKAs
IIKaJIa: S0HBI, PbI, IEPUOJIbI, DTIOXH. IIKaJIa: 0HBI, PbI, IEPUOJIbI, FTTOXH.
JeMoHCcTpan UM XapakTepu3oBaTh METOIbI H3YUCHUS
Tabauywl u cxemol: HMCTOPUM 3EMIIU.
«"eoxpoHOJIOTHYECKAs IKAJIAY. [lepeuncnsath pa3aeibl
O0opyaoBaHme: KOJUICKIIUU F€OXPOHOJIOTMYECKOMN IIKAJIBI.
OKAMEHEJIOCTEM, TTOJIE3HBIX OneHnBaTh 3HAYCHHUE UCKOTTAEMBbIX
MCKOMAEMBIX; MYJISDKM OPTaHUYECKUX OCTAaTKOB JIJIs1 U3yUYEHHS] UCTOPUU
OCTaTKOB OPraHU3MOB. pPa3BUTHS )KU3HU Ha 3eMIIC.
JlaGopaTopHasi padora OOBsICHATH XapaKTep pacupeieIeHus
«3yuenue u onrMcanne NCKOmaeMbIX MCKOTIaeMbIX OCTAaTKOB B 3€MHOM KOpe.
OCTaTKOB JIPEBHUX OPTaHU3MOBY CpaBHUBATH METO/IbI a0COIFOTHOM
Y OTHOCHUTEJIbHOM F€0XPOHOJIOTUN
4.4 | HauanpHBIC 3TAIBI HauvanbHble 3Tansl opraHndeckou PackpsiBaTh cosiepkaHuE TEPMUHOB U
OpraHUYECKON sBoJironnd. [losBieHne u 3BOTIOLMS MOHSITUI: «IIOCJIEAHUNA YHUBEPCATbHBIN
ABOJTIOIIUHU NEPBBIX KJIETOK. DBOIIOLIHS 001Ut IPeI0K», OTHOKICTOUHbIE

MeTabosm3ma. Bo3HUKHOBEHME MEePBbIX
skocucteM. CoBpeMEHHbIE MHUKPOOHBIE
OMOIIEHKH KaK aHaJIoT IEPBBIX

Ha 3emite coobmiecTB. CTpOMATOIHTEHI.
IIpoxaprOThI ¥ SyKapUOTBHI.

OpraHU3MBbl, TPOKAPHUOTHI, IYKAPUOTHI,
CUMOHOTEHE3.

XapakTepu30BaTh HAYaJIbHbBIC HTAIIbI
OPTraHUYECKOUN IBOJIOLUU.
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[IpoucxoxaeHue 3ykapuoT
(cumOuoOreHes3). DBOJOIIMOHHOE
MIPOUCXOK]ICHUE BUPYCOB.
JdeMoHcTpauuu

Tabnuywl u cxemol.: «HadganpHbIE STAIIBI
OpraHUYEeCcKOM 3BOMIOLUNY, «CxeMa
00pa3oBaHUsI 3YKapUOT IMyTEM
cumoOuorenesa», «CTpoeHure BUPyca»

[IpuBoauTH MpUMEPHI apoMop(HO30B
MEPBBIX OJJHOKJIETOUYHBIX OPTAHU3MOB.
XapakTepu30BaTh OCHOBHBIE
MTOJIOKEHHMS U I0KA3aTeJIbCTBA TUIIOTE3bI
CUMOMOTeHe3a.

Jloka3pIBaTh MOJTyaBTOHOMHOCTb
MUTOXOHAPUN U TUIACTHU]L, UX
MIPOUCXOKIECHHUE OT IPOKAPUOTUUECKUX
KJIETOK.

JlenaTh BBIBOJIBI O 3HAYECHUH
BO3HMKHOBEHUS (DOTOCHHTE3A,
dhopmupoBaHus sipa IS JadlbHEUIIEero
Pa3BUTHUS KU3HU Ha 3eMIJI€.
XapakTepu30BaTh TUIIOTE3bI
MIPOUCXOK/ICHUSI BUPYCOB

4.5

DBOJIIOIUS DYKApUOT

[Tponcxox1eHnEe MHOTOKJIETOYHBIX
OpraHu3mMoB. Bo3HMKHOBEHME
OCHOBHBIX I'PYIIIT MHOT'OKJIETOUHBIX
OpPraHU3MOB.

JdemoHcTpauuu

Iopmpem: N. 1. MeyHHKOB.

Tabauysl u cxemol: «HauanbHbIE STAIIbI
OpraHuyecKkoil 3Bononumny», «Crucrema
YKUBOU IIPUPOIBI»

PackpriBaTh copiepkaHue TEPMUHOB
Y MIOHSITUI: POKAPUOTHI, SYKAPUOTHI,
MHOTOKJIETOYHOCTb, CHIEIUATIN3aIUs
KJIETOK, BUPYCHI.

XapaxkTepu3oBaTh MPOUCXOKICHHUE
MHOTOKJIETOYHBIX OPTaHU3MOB.
CpaBHUBaTH 0COOCHHOCTH
AYKAPUOTUYECKUX U TPOKAPUOTUUECKHUX
OpPraHU3MOB.

HaspiBaTh 0OCHOBHBIE apOoMOP(O3bI
AYKapUOT U OLIEHUBATh UX 3HAUYCHHE
JUTSL TaJTbHENIIETO Pa3BUTHS KU3HU
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4.6 | OCHOBHBIE ATAITbI OcHOBHBIE 3Tarbl SBOJIONNY BEICIIUX | PackphiBaTh cojiepkaHue TEPMUHOB
ABOJTIOIUU pactenuit. OcHOBHBIE apoMOp(}o3bI Y TIOHSTUI: BOJIOPOCITH, pPUHHO(DHUTHI,
pPacTUTEIILHOTO MUPa pacTeHui. BbIX0 pacTeHUH Ha CyIly. | MXH, HTallOPOTHUKOOOpa3HbIE, CEMCHHBIC

[TosiBeHUE CIOPOBBIX PACTEHUM U MarnopOTHUKH, TOJIOCEMEHHBIE,
3aBO€BaHUE UMHU cymu. CeMeHHbIe MOKPBITOCEMEHHBIE, OECI0NI0e
pacrenus. [IporcxoxneHne IBETKOBBIX | MTOKOJICHHE (CIIOPO(dHT), TTOJIOBOE
pacTeHuH. nokoJjieHue (raMeTodur).
JeMoHcTpanun [lepeuncnsaTb OCHOBHBIE 3TAIbI
Tabauyvt u cxemol: «KApomMopdo3bl ABOJIFOLIUM PACTUTEIBHOTO MUPA.
pactenuity, «PUHHOPUTH, HasbiBaTh 0CHOBHBIE apOMOP(PO3BI
«OIHOKIETOYHBIE BOJIOPOCIINY, pacTeHHi U OLIEHUBATh X
«MHOTOKJIETOUHBIE BOJIOPOCIINY, SBOJIIOIIMOHHOE 3HAYECHHE.
«Mxny», «[TanopoTHUKWY, CpaBHUBaTH 0COOCHHOCTH CTPOCHUS
«I'onocemenHble pacTeHus», «Opranbl | pacTEeHHI Pa3HBIX OTHEIOB
[IBETKOBBIX PACTCHUI.
Oo6opynoBanue: repOapuu pacTCHHIMA
Pa3JIMYHBIX OTJIEIIOB.
IIpakTuyeckas padora
«M3ydenne 0coOeHHOCTEM CTpOeHUs
pacTeHU pa3HbIX OTAEIIOBY

4.7 | OCHOBHBIE ITAIbI OCHOBHBIE 3Tarbl BOJIOIIUU PackpriBaTh copieprkaHue TEPMUHOB

9BOJIIOLIUN YKUBOTHOT'O
MHpa

AKUBOTHOTO Mupa. OCHOBHBIE
apoMopd 036l JKHBOTHBIX. BeHacKast
dayna. KemOpuiickuii B3pbIB —
MOSIBJICHUE COBPEMEHHBIX THIIOB.
[TepBbie X0p10BBIE KUBOTHBIE. JKU3HB
B BOJIE€. DBOJIIOLIMSI TO3BOHOYHBIX.

Y TOHATUN: IPOCTEHUIINE,
[JJACTUHYATHIC, KUIIIEYHOIIOJIOCTHBIE,
IUIOCKHE YEPBH, YICHUCTOHOTHE, PHIOHI,
36MHOBOJIHBIE, IIPECMBIKAIOIIUECS,
IITULBI, MIICKOIIUTAOIIUE, DKTOAEPMA,
DHTOZAECPMA, ME30AECPMa, IBYCTOPOHHSS
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[Ipoucxoxaenne ampuomii

u pentuiuid. [Ipoucxoxaenue
MJIeKonUTaromuX U ntul. [IpuHuun
KIroueBoro apomopdoza. OcBoeHwme
0eCI03BOHOYHBIMHU U IO3BOHOYHBIMU
YKUBOTHBIMH CYIIIH.

JeMoHcTpanun

Tabnauyvt u cxemwvi: «CxemMa pa3BUTHS
YKHUBOTHOT'O MUPa», <K ApoMop(o3bI
JKUBOTHBIX», «IIpocreimey,
«KumreunonoaoctHeie», «Ilnockue
yepBu», «UneHucToHorue, « Puiob,
«3eMHOBOTHBICY,
«IIpecmpikatommecs», «lITuipnm,
«MIEKOUTAIOIINUEC.
Oo6opyaoBanme: KOJUICKIIMU
HACEKOMBIX; BJIIAKHBIC MPEMapaThl
YKUBOTHBIX; PAKOBUHBI MOJUTIOCKOB;
KOJUICKIIMY UTJI0KOKUX; CKEJIEThI
MO3BOHOYHBIX )KUBOTHBIX; UydeJia MTHI]
Y 3BEPEN.

IIpakTnueckasi padbora

«M3ydenne 0coOeHHOCTEH CTpOeHUs
MTO3BOHOYHBIX KUBOTHBIX)

CUMMETPHUSI, TEITIOKPOBHOCTb.
[TepeuncnsiTb OCHOBHBIE ATaIIbI
ABOJIFOLIUH )KUBOTHOTO MHUPA.
Ha3piBaTh OCHOBHBIE ITpEaIanTaliy,
CIIOCOOCTBOBABIIIHE BHIXO/Y dKUBOTHBIX
Ha Cymry.

OueHnBaTh 3HAYEHUE PA3BUTHUSA
HEPBHOW CUCTEMBI JJIsl IPUCTIOCOOICHUS
KABOTHBIX K YCIOBUSIM OKPYKAIOLIEH
Cpeapl.

OOBSACHSITH MPUYUHBI SBOJIOITUOHHOTO
paclBeTa HaCEKOMBIX, KOCTHBIX PbIO,
MITHIL], MJIEKOTTUTAOLINX

4.8

PasButue xxu3zan
Ha 3emJie

PazBuTHe )xu3HM Ha 3emiie o IpaM
U IIEpUOJIaM: apXeu, MPOTEPO30H,
majaeo30i, Me30301, KalHO301.

PackpbIBaTh coziepkaHre TEPMUHOB
U TIOHATUI: apxeil, apxebakTepuu,
IUaHOOAKTEPHH, IPOTEPO30H,
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OO6m1as xapakTepucTUKa KJIiMMaTta

Y T€OJIOTUYECKHUX MTPOLIECCOB.
[TosiBNeHUE M pacuBET XapaKTEPHBIX
OpraHu3MoB. YTieoOpa3oBaHHE: €To
YCIJIOBHSI U BJIMSIHUE HA Ta30BBI COCTaB
aTMoc(hephl.

MaccoBbie BBIMUPaHUS —
9KOJIOTMYECKNE KPU3UCHI ITPOILIIOTO.
[IpuuuHbI U CIEACTBUS MaCCOBBIX
BbIMHpaHUl. COBpEMEHHBIN
DKOJIOTUYECKUN KPU3HC, €TO
ocobenHocTtH. [Ipobiema coxpaHeHus
O6ropazHoobpasus Ha 3emIie.
JeMoHcTpanun

Tabnuywl u cxemol: «Pa3BUTHE KU3HU
B apXEUCKOU 3pe», «PazBuTne xu3Hu
B IIPOTEPO30MCKOM 3pe», «PazBurtue
YKA3HU B TTAJIE030MCKOM 3pe»,
«Pa3BUTHE KU3HU B ME3030MCKOU 3pEN,
«Pa3BuTHE )KU3HU B KATHO30MCKOM
ape»

najaeo30u, KeMOpuii, OpJOBUK, CUITYD,
JIEBOH, KapOoH, iepMb, [lanres, Tetuc,
TPUIOOUTHI, PUHUODUTHI,
PAKOCKOPIHUOHBI, TAHIIUPHBIE PHIOHI,
KOTHJIO3aBPbl, M€30301, [ OHJ1BaHa,
JlaBpa3zus, Tpuac, ropa, Mell, XBOWHbIE,
TMHKTOBbIE, CATOBHUKOBBIE,
OeJIeMHUTBI, aAMMOHUTBI, IMHO3ABPHI,
apXEONTEPHUKC, TOKPBITOCEMEHHBIE,
KalHO30M, NajJeoreH, HEOTeH,
aHTPONOrEH, MACCOBOE BEIMUPAHUE.
XapakTepu30oBaTh Pa3BUTUE KU3HU

Ha 3eMJIe TI0 3paM U MEPHUOJIaM.
YcranaBnuBaTh 3aBUCUMOCTh MEXKY
re0JIOTMYECKUMU MPOLIECCAMH,
M3MEHEHHSIMU KJIMMATa U MPOIECCaMU
B KHBOW MPUPOJE.

OOBSICHATH MPUUYUHBI paciBeTa
CUCTEMATUYECKHUX IPYII OPTaHU3MOB
B PA3JIMYHBIC 3PbI U TIEPUO/IBI.
AHaIN3UPOBATH IPUUYUHBI U CIIEICTBUS
MAaCCOBBIX BBIMUPAHUU.

Ha3spiBaTh 0cHOBHBIE apoMOP(}HO3bI
pPacTeHUN U )KUBOTHBIX.

[IpuBOIUTH TPUMEPHI IEPEXOTHBIX
(GbopM OpraHus3MoB.

AHaIM3UpOBATh MyTH PEUICHUS
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po0IEMBbI COXPAHEHUS
O6uopazHoobOpasus Ha 3emIie

4.9 | CoBpeMeHHas cucTeMa
OpPTaHUYeCKOTO MHpPa

CoBpeMeHHas cucTeMa OpraHu4eCcKOro
mupa. [Ipuanumne! knaccudukanum
opranu3MoB. OCHOBHBIE

CUCTCMATHYCCKHUC I'PYIIIIBI OPTaHHU3MOB.

JeMoHcTpanun
Tabnuywl u cxemvi: «CoBpeMeHHas
CUCTEMa OPraHUYECKOTO MUPay

PackpbIBaTh cosiep>kaHre TEPMUHOB

Y MIOHATUM: OaKTepUHU, apXEH, BBICIIINE
pacTeHusl, 3eJEHbIE BOJOPOCIIH,
OarpsiHkH, OypbIe BOJIOPOCIIH,
MOXOBUIHBIE, MAIOPOTHUKOBU/IHEIE,
XBOIIEBU/IHbIC, TIJITAYHOBUIHBIE,
rOJIOCEMEHHBIE, TOKPHITOCEMEHHBIE,
MPOTUCTHI, KHIIEYHOOJIOCTHBIE,
IJIOCKUE YEPBU, KPYTJIbIE UEPBH,
KOJIbYAThIE YEPBU, YWICHHUCTOHOTHUE,
MOJUTIOCKH, UTJIOKOKHUE, XOPJIOBBIE,
rpuOBbl, TUITAHUKY, BUPYCHI.
XapakTepu3oBaTh COBPEMEHHYIO
CUCTEMY OPTaHMYECKOTO MHPA;
Ha3bIBaTh OCHOBHBIE CUCTEMATHYECKHUE
IPYIIIbl OPTaHU3MOB.

OOBIICHATH MPUHITUTIBI KJIACCU(DUKAITUU
OpPraHU3MOB.

[lepeuncraTh OCHOBHBIE MPU3HAKU
MPOKAPUOT, PACTEHUH, )KUBOTHBIX,
rpu0OB, KPACHBIX U OYpPBIX BOAOPOCIIEH.
[IpuBOANTE pUMEPHI TPEACTABUTEIICH
OCHOBHBIX CUCTEMATUYECKUX TPy
OpraHu3MOB

Hroro 4yacoB o teme

15
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5 | Tema «IIpoucxoxkieHue 4eJ0BeKa — AHTPONOTeHe3»
5.1 | AuTpononorus — 1 Paznensl 1 3aaa4n aHTPONOJIOTHH. PackpbIBaTh cofiepkaHre TEPMUHOB
HayKa O YEJIOBEKE Metoabl aHTPOIIOJIOTHH. Y TIOHSATHI: aHTPOIIOJIOT U,
JeMoHCcTpanun MOP(OJIOTHS, AHTPOTIOTEHES,
Tabauywl u cxemwvr: «MeTonbl AHTPOTIOMETPHUSI, PEKOHCTPYKIIHSI,
AHTPOIOJIOTUI. apxeoJiorusi, aSTHOrpadus.
Oo0opynoBanue: MyJisiKU HasbiBaTh pazensl u 3a1a4uun
OKaMEHEJIOCTEN, PEIMETOB aAHTPOIMOJIOTUH.
MaTepUalIbHON KYJIbTYPbI ITPEIKOB XapakTepu3oBaTh METOIbI
yesnoBeka; hortorpaduu HaxX010K aQHTPOIIOJIOTHH U CPABHUBATH
MCKOMAEMBbIX OCTAaTKOB YEJIOBEKA UX MEXIy COOO.
BrisiensaTh BONpOCH! 3BOTIOLUH
YeJI0BeKa, UCCIeyeMble TPU TOMOLIU
Pa3JIMYHBIX METOAOB
5.2 | Pa3Butune 1 CraHoBIIEHUE IPEICTABICHUI PackpsIBaTh coqiepKaHuE TEPMUHOB
IIpeICTaBICHUM 0 MPOMUCXOXKJACHUM YEIOBEKA. Y TIOHSATUI: aHTPOIIOTE€HHAs TEOPHS,
O MPOUCXOKICHUU Penurnosneie Bo33peHusl. TpynoBas teopusi, Homo sapiens.
YeJI0BeKa CoBpeMEHHBIE HAYYHBIE TEOPUH. OuenuBate Bkiag Y. /lapsuna

JlemMoHcTpanun

llopmpem: Y. JlapBuH.

Tabauyvt u cxemul: «MeToabl
AHTPOIIOJIOTUIY.

OobopynoBanme: MyJIsHKU
OKAMEHEJIOCTEN, TPEIMETOB
MaTepuaibHON KYJIbTYPHI ITPEKOB
YEJI0BEKA; pENPOLYKIIHH

(pororpadun) kapTux

B pa3BUTHE NIPEICTABICHUI

O IIPOUCXOXKJIECHUHU YEIIOBEKA.
ApryMeHTHPOBAHHO KPUTUKOBATH
PEIUTHUO3HBIE TIPEICTABICHUS

O MPOMCXOXKJICHUH YEJIOBEKA C TTO3UIUU
€CTECTBEHHBIX HAYK.

XapakTepu30BaTh HAYYHBIE TEOPUU
MIPOUCXOXKJICHUS YETOBEKa
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¢ MUGDOJIOTUYECKAMU
1 OMOJIEICKUMHU CIOKETaMU
MIPOUCXOXKICHHS YEIIOBEKA

5.3

MecTto yesioBeka
B CUCTEME
OpraHUYEeCcCKOTrO MUpa

CX0JIcTBO UenoBeKa € AKUBOTHBIMH.
CucremMaTHyecKoe MoJI0KEHUE
yenoBeka. CBUIETENbCTBA CXO/ICTBA
YeJI0BEKa C )KMBOTHBIMU:
CPaBHUTEILHO-MOP(OJIOTUUECKHE,
aMOpHoIOoTrnYecKue, (PU3n0JI0ro-
OMOXMMHUYECKHE, TIOBEIEHYECKUE.
OTnnuus yenoBeKa OT )KUBOTHBIX.
[IpAMOX0kKIEHNE U KOMILIEKC
CBA3aHHBIX C HUM NIPU3HAKOB. PazBuTne
TOJIOBHOT'O MO3T'a M BTOPOM CUTHAJIBHOM
CUCTEMBI.

JeMoHcTpanun

Tabnuywl u cxemot.: «I'0JIOBHOI MO3T
yesioBekay, «HenoBekooOpasHble
00e3bsiHb, «CKeneT ueaoBeka u
CKEJIET IIMMITIaH3e», «Py1uMeHTsI 1
aTaBU3MBD).

O0opynoBaHme: CKEJIET YEIOBEKA;
MOJIEJIb Yeperia YesIoBeKa U yepena
[IMMIIAH3€; MOJIEIIb KUCTHU YEJI0BEKA U
KUCTU LIUMIIAH3E.

JlabopaTopHasi paGora

«M3yueHune 0coOOEHHOCTEH CTPOCHUS

PackpbIBaTh conepkaHre TEPMHUHOB
Y TIOHATUHN: PYAUMEHTHI Y YeJIOBEKa,
aTaBU3MBbI Y YEJIOBEKa,
PSIMOXOXKACHHE, BTOPAsi CUTHATbHAS
cucTeMa.

OmnpenensTb CHCTEMaTUYECKOE
MI0JIO’KEHUE YEJIOBEKA B OPTaHUYECKOM
MUpE.

BBISBIATE 4epThI CXOJICTBA U PA3ITAYHS
YeJI0BEeKa U )KUBOTHBIX.
XapakTepu3oBaTh CBUIETEIbCTBA
CXOJ/ICTBA YEJIOBEKA U YKUBOTHBIX
(cpaBHUTENBHO-MOP(}OIOTHUECKHE,
aMOpHoIoTrHYecKre, Gru3noaoro-
OMOXUMHUYECKHE, ITOBEACHYCCKHE).
[TpuBOAUTE IPUMEPHI ATABU3MOB

U PyAMMEHTOB Yy YeJIOBEKa.
OmnwuchIBaTh MPU3HAKH YETI0BEKA,
c(hOpMHUPOBABIIIHECS B CBSI3H

C APEBECHBIM 00pa30M KHU3HU MPEIKOB
U TIPSIMOXOKJICHUEM.

BEISIBISTE IpUYUHBI 0COOEHHOCTEH
CTPOEHHSI Yepera YeloBeKa

10 CPABHEHUIO C YEJIOBEKOOOPa3HBIMU
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CKCJICTA YCJIOBCKA, CBA3aHHBIX
C MMPAMOXOKACHUCM

00€e3bsIHAMU.

CpaBHUBATh OPYIUNHYIO ACATEILHOCTD
YyeJIOBEKA U KUBOTHBIX.

CpaBHUBaTH 0COOCHHOCTH BBICIIEH
HEPBHOU JACATCIIPHOCTH YEIOBEKA

1 )KUBOTHBIX

5.4 | JIBWXKyIIIHE CUITBI JIBroKytiue cuibl ((hakTophl) PackpeiBaTh conep:kaHue TEPMUHOB
(paxTopsr) aHTpOIIOTeHe3a: OMOIOTHYECKHE, Y TIOHATUI: HACIIEJCTBCHHAS
aHTPOIIOTEeHE3a couuanbHble. COOTHOILIEHUE U3MEHUYUBOCTb, €ECTECTBEHHBIN 0TOOP,

OMOJIOTrMYECKHUX U COLUAIbHBIX OpyJuiiHas AesTeIbHOCTb, TPYIIIIOBOE
(akTOpOB B aHTPOIIOTEHE3E. COTPYIHHYECTBO, OOIIIEHUE, PEYb.
JdemoHCcTpauuu XapakTepu30BaTh ABUKYIIAE CUITbI
Tabauysl u cxemol: «JIBUOKyIUE CUIIBI | aHTPOIIOTCHE3a: OMOJIOTHYCCKHE
AHTPOIIOTEHE3a. U COLIMANbHBIC
Oo0opynoBanme: MyJISKH ITPEAMETOB
MaTepuaIbHON KYJIbTYPHI IPEIKOB
YenoBeKa

5.5 | OcHoBHBIE CTAINU OCHOBHBIE CTaJITUU AaHTPOTIOTEHE3A. PackpeiBaTh copepkaHne TEPMUHOB

aHTPOIIOTEHE3a

Pannune yenoBekooOpa3Hbie 00E3bsIHBI
(IpOKOHCYJIbI) U pAaHHUE TOHTUJIBI —
o011Me npeIKu 4eI0BEKO0Opa3HbIX
00€e3bsH U JT0/Iel. ABCTPATIOTTUTEKN —
JIBYHOTHE IpPEeAKH Jiroaen. Yenosek
yYMEJIbIN, IEPBbIC U3TOTOBJICHUS
opyauil Tpyna. Uemosek
MPSAMOXOJAIINN Y IEPBBIA BBIXO/T
mrozieit 3a mpenensl Appuxu. YemoBek

Y [IOHATHI: aBCTPaAJIONUTEK, YenoBek
yMelblid, YenoBek mpsaMOXOIsIIni,
Yenosek reiaenpoeprekuii, Yenopek
HEaHAEPTaTbCKHUM, KpOMaHbOHEII,
JICHUCOBCKHUU YeJIOBEK, YeloBek
Pa3yMHBIM COBPEMEHHOTO THIIA,
MMaJICOreHETHKA.

XapakTepu30BaTh OCHOBHBIE CTA/IUU
AHTPONOTECHE3A.
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reiaenb0epreKuiit — 00ImiA IPeaoK
HEaHJIepTaJIbCKOr0 YeJIOBEKa U
YeJoBeKa pa3yMHOro. YelnoBek
HEAHJIEPTAIIbCKUI KaK BUJ JIFOAECH
XOJIOOHOTO KJInMaTa. YenoBek
pa3yMHBIA COBPEMEHHOTO THIIA,
JICHUCOBCKHM Y€JI0OBEK, OCBOCHHE
KOHTHHEHTOB 3a nipenenaMu AQpuku.
[TaneoreneTrka u MaJI€OreHOMUKA.
JeMoHcTpanun

Ilopmpempui: J1. Jluku,

4. 4. Porunckui, M. M. I'epacumos.
Tabnuywvl u cxemol. « IBOJIOIIMOHHOE
JPEBO YEIOBEKA», K ABCTPATIOMUTEKY,
«YenoBek ymenblity, «HenoBek
IPSAMOXOASIIMINY, «/[eHnCOBCKMi
yenoBek», «Heannepranpub»,
«KpomanboHLBD), «IIpeaku yenoBekay.
Oo0opyaoBanue: MOJIEIIN TOpCca
MIPEAKOB YEJIOBEKA; MYJISKA TTPEAMETOB
MaTepUaibHON KYJbTYPhI MPEIKOB
YeJI0BeKa

BBISBISITE MPOTrpeCCUBHBIE YEPTHI,
MOSIBUBIIMECS Yy TPEAKOB YEIIOBEKA

HA Pa3HBIX CTAJAUSAX aHTPOIOTECHE3A.
[IpuBOINUTH PUMEPHI TPEACTABUTENEH
OCHOBHBIX CTaJIM{ aHTPOIIOTCHE3A:
OMMUCHIBATh UX AHTPOIIOMETPUUECKHE
JaHHbIE, 00pa3 KU3HU U OpYIUsl TpyJa.
CpaBHUBATH IPEACTABUTEIIEH OCHOBHBIX
CTaJIUui aHTPOIIOTEHE3a

5.6

DBOJTIOLUS
COBPEMEHHOTO
4eJIoBEKA

DBOJIIOLIMSI COBPEMEHHOTO YEJIOBEKA.
EcTtecTBeHHbIN 0TOOp B MOMYISAIUAX
yenoBeka. MyTalMoHHBIN poLece
1 noaumopdusm. [lonynsaunonssie
BOJIHBI, Ipeii() TeHOB, MUTpaLIKs

PackpriBaTh conepkanue TEPMUHOB
Y TIOHSITUI: MyTallMOHHBIN MPOLIECC,
noJIUMOPGU3M, TTOMYJISIIHOHHBIE
BOJIHBI, Jipeli) TeHOB, MUTpaIIKS,
«3(hdexT ocHOBaATEN.

122




denepanbHas padouas nporpamma | buomorus. 10-11 xiaccer (yriyOiIeHHBIH YPOBEHB)

1 «3QPEKT OCHOBATEND) B MOMYJIIALUAX
COBPEMEHHOI0 YeJIOBEKa.
JeMoHcTpanun

Tabauywvl u cxemul.: «ITambl 3BOTIOLUH
(S 00):15

XapakTepru3oBaTh poJib ECTECTBEHHOTO
0oTOOpa B MOMYJISIIIUSIX COBPEMEHHOTO
YeJI0BeKa.

OueHuBath poJib MyTaIlMOHHOTO
nporecca, MOMyJISIIIHOHHBIX BOJIH,
npeida renoB, Murpaiuu, «3ddexra
OCHOBATEJISD» B BOJIFOLIUA NOMYJIALINI
COBPEMEHHOT0 YEJIOBEKA.

[IpuBoauTH MPUMEPHI (PAKTOPOB,
CIIOCOOHBIX BBI3BATH MOMYJISIIMOHHbBIE
BOJIHBI B 3BOJIIOLIUU COBPEMEHHOIO
YyeNoBeKa

5.7

YenoBeueckne pachl.
MexaucuuniainHapHbIe
METO/1bl AHTPOIOJIOTHUH

Yenoseueckue pacsl. [lonsTre o pace.
bospne pacel: eBporneonHas
(eBpasuiickasi), aBCTpajgO-HETPOUIHAS
(3KBaTOpHAJIbHAS ), MOHTOJIOUTHAS
(a3uarcko-amepukaHckas). Bpems

Y IIyTH paccesieHus YesioBeKa 1o
ia”eTe. ENMHCTBO 4e0BEYECKUX pac.
Hay4Hast HecOCTOSITETBHOCT pacu3Ma.
[TpucnocobseHHOCTh YenoBeKa

K Pa3HbIM YCJIOBHUSIM OKpYKarolen
cpenbl. Bnusinue reorpaduueckoi
cpensbl U apeiida reHoB

Ha Mop(dooruto U HU3NOIOTHIO
YeJioBeKa.

MeXIuCIUIITHHAPHBIE METOIbI

PackpriBaTh conep:kaHue TEPMUHOB

Y TIOHSTUM: paca, paCOT€HE3, PaCHU3M,
COLMAJIBHBIN JAPBUHU3M.
XapakTepu30oBaTh MPU3HAKH OOJIBIITNX
pac 4esIoBEKA: €BPOIEOUTHOM
(eBpa3uiicKoii), aBCTPaIO-HETPOUTHOM
(?KBaTOPHUAIILHOM ), MOHTOJIONTHON
(a3maTcKO-aMEepPUKaAHCKOM ).

BrIsIBAST NpUYUHBI BO3HUKHOBEHUS
YEJI0BEYECKHUX Pac.

[TpuBOIUTH TPUMEPHI AAANTUBHBIX
IIPU3HAKOB Y IIPEICTaBUTENIEN
YEJI0BEYECKHUX pac.

[IpuBOINTH CBUIETENIBCTBA €IUHCTBA
IIPOUCXOKICHHS YEIOBEYECKHUX Pac.
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B (hr3udecKoil (OMOIOTHIECKOM )
AHTPOMOJIOTUHU. DBOJIIOIIMOHHAS
AHTPOMOJIOTUS U AJIEOAHTPOIIOIOT U
YEJI0BEYECKUX IOITYISALHAN.
buoconmansHbie Hccien0BaHus
pUpoJIbl yenoseka. MccnenoBanue
KO3BOJIIOIIMU OMOJIOTHYECKOTO

Y COIIMAJIBHOTO B YEJIOBEKE.
JdemoHcTpauuu

Tabnuywl u cxemwvi: «Pachl UeT0BEKay.
IIpakTnuyeckas padora

«/3y4yeHune 3K0I0rnYeCcKuX aanTanuin
YEJIOBEKa»

CormnocTtaBiisiTh aJalITUBHBIEC TUIIBI
JIIOJIeH C pacOBBIMU MPU3HAKAMH.
Jloka3bIBaTh HAYYHYIO
HECOCTOATEIbHOCTh Pacu3Ma

Htoro yacos nmo teme 10
6 Tema «Ikos0rusi — HAyKa 0 B3aHMOOTHOLIEHUSIX OPTaHM3MOB M HAJIOPraHU3MEHHBIX CHCTEM C OKPY Kalomieii
cpeaoin»
6.1 | 3apoxneHue 1 3apoKICHHUE U Pa3BUTHE KOJIOTHH PackpeiBaTh cojiepkaHue TEPMHUHOB

H PAa3BUTHUC 3KOJIOTHH

B Tpyaax A. 'ymGonbara, K.®. Pynbe,
H.A. CeBepuoBa, J. I'ekkens,

A. Tencnu, B.H. Cykauesa.

Pazpenbl u 3ana4n 3KOIOTHM.

CBsI3b DKOJIOTHH C APYTUMHU HAyKaAMHU.
JdemoHcTpauuu

Ilopmpempoi: A. I'yMOONBIT,

K. @. Pynwe, H. A. CeBepros,

9. I'ekkenp, A. Tencau,

B. H. Cykaues.

Y TIOHSITUI: SKOJIOTHSI, ayTIKOJIOT U,
CHHDKOJIOTHSI, DKOJIOTHS COOOIIECTB

M DKOCHUCTEM, PKOJIOTHS BHUI0B

Y TIOMYJIALMHA.

XapakTepu30BaTh OCHOBHBIC 3TAIIbI
3apOKICHUSA U PA3BUTHUA DKOJIOTUHU KaK
HAYKHU.

[TpuBOIUTH IPHMEPHI OOBEKTOB
M3YYEHUS DKOJIOTUU.

Ha3piBaTh OCHOBHBIE 3aa4H, CTOSIINE
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Tabnuywl u cxemol: «Pa3aennl
SKOJIOTUI

repe]l Y4eHbIMUA-3KOJIOTaMHU.
YcranaBnuBaTh B3aMMOCBSI3b SKOJIOTUU
C APYTUMHU HayKaMH

6.2 | MeToabl YKOJIOTHH.
3HaueHue
DKOJIOTUYECKHX
3HAHUU 19 YeJIIOBEKA

Metoapl sxomoruu. Ilomesbie
HaOMI0AeHUS. DKCIEPUMEHTBI

B OKOJIOTMH: IIPUPOJIHBIE

1 nabopatopHbie. MojeupoBaHue
B DKOJIOTUM. MOHUTOPHHT
OKPY’KarOIIEH CpeJIbl: JJOKAIbHBIM,
pErHOHAIBHBIN U TJI00ATBHBIIH.
3HaYCHHUE HKOJIOTUYECKUX 3HAHUM
JUISL 4EJIOBEKA. DKOJIOTUYECKOE
MHPOBO33PEHUE KAK OCHOBA CBA3ECH
YEeJIOBEUYECTBA C MIPUPOJION.
DopMUPOBAHUE IKOJIOTUYECKOU
KYJIBTYPBI U 3KOJIOTUYECKOU
rPaMOTHOCTH HACEJIECHUS.
JlemMoHcTpanun

Tabauywl u cxemol: «MeToabl
3KoJIoTun», «CxeMa MOHUTOPUHTA
OKPYXKaroUIEH CpeabD».
Jlaboparopnasi padora
«3yueHre MeTo10B HIKOJIOTUUYECKUX
HUCCIECIOBAHUI)

PackppiBaTh cosiepskaHue TEPMHUHOB

Y TIOHSATHI: MOJIEBbIE HAOJIIOCHU,
MOHHUTOPHUHT OKPY’KaIOIIEH Cpepl,
MOJICITUPOBAHUE, IKCIICPUMEHT,
MIPOTHO3UPOBAHKE.

XapakTepu3oBaTh METOIbI SKOJIOTHUH.
[IpuBOANTH MPUMEPHI TTOJIEBBIX
HaOJIIOJICHUM B DKOJIOTHH.

BBISABIATE 0COOCHHOCTH MOHUTOPHHTA
OKpY’Karoliel cpejibl Kak MeTo1a
DKOJIOTHYECKUX MCCIIETOBAHU.
OOOCHOBBIBAThH 3HAUCHHUE
AKCTICPUMEHTOB B KOJIOTHYECKUX
HCCIIEOBAHUSIX.

CpaBHuBaTh 1a00paTOPHBIE

Y TIPUPOIHBIC SKCTIEPUMEHTHI KaK
METO/bI SKOJIOTHYECKUX MCCIICIOBAHMIA.
OrneHrBaTh 3HAYCHHUE TIPOTHO3UPOBAHUS
KaK METOa DKOJIOTHYECKUX
HCCJICJOBAHMM.

OO00CHOBBIBATH HEOOXOJUMOCTE
ADKOJOTMYECKUX 3HAHUU

TUTSI COBPEMEHHOTO YEJIOBEKa

Hroro 4yacoB o teme
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7 | Tema «Opranu3msl U cpeaa 0OMTAHUD)
7.1 | Dxonoruueckue 1 Dxosornueckue GakTopbl PackpeiBaTh copepkaHue TEPMUHOB

(dakTopbl Y 3aKOHOMEPHOCTH UX JICUCTBUSI. Y TIOHSTHI: 3KOJIOTrMYecKuil hakTop,
Knaccudukanus s3ko10rudeckux OMOJIOTUYECKUN ONTUMYM,
(bakTopoB: abUOTHYECKHUE, OTPaHUYUBAIOLIUH (JINMUATUPYIOLIHIN)
onotuueckue, antponoreHusie. O6mme | daxrop.
3aKOHOMEPHOCTH JEHUCTBHS KnaccuduimpoBats 3K0JI0rHUECKHE
sKosiornueckux gaxropos. [IpaBuio (aKTOpPBI 10 Pa3HBIM OCHOBAHUSM.
munumyma (K. Hlnpenrens, XapakTepu3oBaTh 00111e
1O. JIu6ux). TonepaHTHOCTB. 3aKOHOMEPHOCTH JI€UCTBUS
OBpPUOMOHTHBIE U CTCHOOMOHTHBIE HKOJOTUYECKUX (PaKTOPOB.
OpraHU3MBl. OOOCHOBBIBATH JICHCTBUE 3aKOHA
JleMoHCTpauMu ONTUMYyMa 1 3aKOHA OTPaHUYMBAIOILIETO
Tabauyvt u cxemwvl: « IKOTOTUUECKUE dakTtopa.
(axTopb». [TpuBOIUTH IPUMEPHI:
Oo6opynoBanme: repbapuu WJUTIOCTPUPYIOLIKE IeHCTBUE paBUia
Y KOJUICKIINY PACTEHUH U )KUBOTHBIX, MUHUMYMa, OTPaHUYMBAIOIIETO
IPUCIIOCOOJIEHHBIX K BIUSHUIO dakTopa, IBpUOMOHTHBIX
Pa3IMYHBIX 9KOJOTHYECKHX (PAKTOPOB | U CTCHOOMOHTHBIX OPTaHU3MOB

7.2 | AGnoTHYeCKHe 1 Abunotndeckue HakTopsl. PackpbIBaTh cofiep kaHre TEPMUHOB

daktopsl. CBeT Kak CBeT Kak 3KOJIOTHYeCcKHil pakTop. U TIOHSATUH: CBET, POTONEPHUOTU3M.

DKOJIOTUYECKUN JlencTBUE pa3HBIX YUYACTKOB XapakTepu3oBaTh ACHUCTBUE CBETA KAK

daxTop COJIHEYHOTO CIIEKTPa Ha OPraHU3MBI. HKOJIOTUYECKOTO (haKTopa.

DKOJIOTUYECKUE TPYIIbI PACTCHUIM

Y J)KUBOTHBIX IO OTHOIIEHUIO K CBETY.
CurnanbpHasi pojb CBETA.
PoTOnEpUOINU3M.

CpaBHHBaTh JEHCTBHE PA3HBIX
Y4aCTKOB COJIHEYHOTI'O CIIEKTpa
Ha OPTaHU3MBI.

BoIsBISITE OCOOEHHOCTH CTPOSHHS
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JeMoHcTpanun

Tabauywl u cxemwvi: «CBETOBOM
CIIEKTP», « DKOJIOTUYECKHUE TPYIITIbI
YKUBOTHBIX IT0 OTHOIIICHHIO K CBETY.
Oo6opynoBanme: repbapuu
CBETOJIFOOMBEIX, TCHETIOOMBBIX U
TEHEBBIHOCJIMBBIX PACTCHH;
CBETOJIFOOMBEIC, TEHEIIOOMBEIC U
TEHEBBIHOCIIMBLIC KOMHATHBIE
pacTeHHsI.

JlabopaTropnasi padora
«BpIsBIICHHE TTPUCTIOCOOICHUIMA
OpPraHU3MOB K BIIMSTHUIO CBETa)

Y )KU3HEJEATEIIbHOCTH PACTEHU I
Pa3HBIX AKOJOTHUYECKUX TPYIIII

110 OTHOILIEHHIO K CBETY
(cBeTOMI00MBBIC, TCHETIOOUBEIC,
TEHEBBIHOCJIUBEIC).

[IpuBOINUTH IPUMEPHI PACTEHUI PA3HBIX
AKOJIOTHYECKHUX TPYIII [10 OTHOILIEHUIO
K CBETY.

BbIsBISTH 0COOCHHOCTH CTPOCHUS

U KU3HEACSATEIbHOCTH KUBOTHBIX
Pa3HBIX SKOJOTHYECKUX TPYIIII

10 OTHOIICHUIO K CBETY (JTHEBHBIE,
CyMepeyHbIe, HOUHbIE).

[IpuBOIUTH TPUMEPHI FKUBOTHBIX
Pa3HBIX AKOJOTHUYECKUX TPYIII

M0 OTHOILICHUIO K CBETY.
OO0O0CHOBBIBATH 3HAYCHHE
dboToneproan3Ma B )KU3HU OPraHU3MOB
Y ISl IPAKTUKH CEJIbCKOTO X0351CTBa

7.3

AOuoTuyeckue
(bakTopsI.
Temnepartypa Kak
DKOJIOTUYECKUN

dakTop

Temrieparypa Kak 3KOJIOTMYECKAN
dakrop. [elicTBue TeMepaTypbl
Ha opranu3msl. [lolkumoTepMHBIE

Y TOMOMOTEPMHBIE OPTAHU3MBI.
OBpUTEPMHBIE U CTEHOTEPMHBIE
OpraHU3MBL.

JeMoHcTpanun

Tabauyvt u cxemol: «TeMIOKPOBHBIC

PackpbIBaTh cofiep kaHre TEPMUHOB

Y TIOHSTUIA: TEMIIEPATYpPA,
MONKUIIOTEPMHBIE (XOJI0THOKPOBHBIE),
rOMOMOTEpMHBIE (TETIOKPOBHBIE)
OpraHu3Mbl, aHa0M03, 3BPUTEPMHbIE
OpraHU3Mbl, CTEHOTEPMHBIE OPTraHU3MBbl,
TEPMOPETYIIALMSL.

XapaxkTepu3oBaTh JEHCTBHE
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KUBOTHBIEY, «XOJIOJHOKPOBHbIE
KUBOTHBICY.

Oo6opynoBanme: repbapuu

U KOJUIEKIIH TETUTOTIOOUBBIX,
3UMOCTOMKHX, MOPO30YCTOMYUBBIX
pacTEeHU; Yy4esia TULL U 3BEPEH.
JlabopaTopHnasi padora

«BbIsiBIIEHHE TPUCTIOCOOTICHUIMA
OpPraHMU3MOB K BIUSHUIO TEMIIEPATYPbD)

TEMIIEPATYPbI HA OPTaHU3MBI.
BbIsSBISITE 0COOEHHOCTH CTPOEHMUSI

Y KU3HEAECATEIBHOCTH
HNOWKUJIOTEPMHBIX (XOJIOJHOKPOBHBIX )
Y TOMOMOTEPMHBIX (TETJIOKPOBHBIX )
KUBOTHBIX.

[IpuBOINTH IPUMEPHI TOMKHIIOTEPMHBIX
(X0JIOTHOKPOBHBIX ) U TOMOMOTEPMHBIX
(TETJIOKPOBHBIX) KUBOTHBIX.
BbIsSBISTE 0COOEHHOCTH CTPOEHMUSI

Y KU3HEIEATEIbHOCTH TEIIONI0OUBBIX,
3UMOCTOMKHX, MOPO30YCTOWYNBBIX
pacTeHuil.

[TpuBOIUTE IPUMEPHI TETIIIONIOOUBBIX,
3UMOCTOMKHX, MOPO30YCTOWYNBBIX
pacTeHuil.

IIpuBOIUTH TPUMEPHI SBPUTEPMHBIX

Y CTEHOTEPMHBIX OpPraHU3MOB

7.4

AOuoTHYECKIE
dakTopsl. BraxxHocTh
KaK DKOJIOTUYECKUU

dakTop

BraaxHOCTh Kak KOJOTHYECKUN
dakTop. [IpucniocobaeHus pacTeHUN

K MOJIJIep>KaHuI0 BOJHOTO OayiaHca.
Knaccudukanus pacrenuii

10 OTHOIIICHUIO K BOJIE.
[IpucnocobaeHuns KUBOTHBIX

K U3MEHEHUIO BOJHOTO PEXKHUMA.
JeMoHcTpanun

Tabnuiel U cxembl: «Du3noioruuecKkue

PackpoiBath copepkanne TEPMUHOB

Y TMIOHATHN: BJIQYKHOCTb, THIPO(HUTHI,
rUrpoPuUTHI, ME30(UTHI, KCEPOPUTHI,
YKUBOTHBIE: BOJIHBIE, TIOJTYBOJTHEIE,
Ha3EeMHBIC.

XapakTepru30BaTh ACHCTBUE BIIAYKHOCTH
KaK IKOJIOTHYECKOTO (haKkTopa.
BBISBISITE OCOOEHHOCTH CTPOCHHSI

Y JKU3HEACATEIPHOCTH PACTEHUH
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aJIaNTaluy )KHBOTHBIXY.
O0opynoBanue: repoapuu pacTCHHN,
OTHOCSIIIUXCS K THTPOdUTaM,
Kkcepoduram, Mme30puTaM, KOMHATHBIE
pacTeHHS JJAaHHBIX TPYIIIL.

JlabopaTopHasi paGora
«AHaTOMHYECKHE 0OCOOEHHOCTH

pPacTEeHMI U3 pa3HbIX MECT OOUTAHUS

Pa3HBIX KOJIOTHYECKHUX TPYIII 110
OTHOULIEHUIO K BOJIE.

[IpuBOIUTH IPUMEPHI PACTEHUI PA3HBIX
AKOJIOTHYECKHUX TPYIII [0 OTHOILIEHUIO
K BOJIE.

BbIABIIATE aHATOMUYECKHE

1 (PU3HOIOTMYECKHE TPUCTIOCOOICHUS
KUBOTHBIX K U3MEHEHUIO BOJHOTO
pexuma.

[IpuBOIUTH IPUMEPHI BOJIHBIX,
MOJIYBOJAHBIX U HA3€MHBIX JKHUBOTHBIX

7.5

Cpenpl ooutanus
OpraHU3MOB

Cpenpl 0OuTaHust OPraHU3MOB: BOJIHAS,
HA3€MHO-BO3/yIIIHAsI, TOYBEHHAS,
TITyOMHHAS TTOATTOYBEHHAS,
BHYTpHOpTaHu3MeHHas. Du3uko-
XUMUYECKUE 0COOCHHOCTH CPel
oOUTaHUS OPTAaHU3MOB.
[TpucnocoGaeHns OPraHu3MOB K )KU3HU
B Pa3HBIX cpeax.

JdemoHcTpauuu

Tabauywvt u cxemvi: «Cpenpl OOUTAHUS
OpPTaHU3MOBY.

O0opynoBanmne: KOJUICKIIMU
YKUBOTHBIX, OOMTAIONINX B Pa3HBIX
cpenax

PackpriBaTh cosepkaHue TEpMUHA
«cpena oOOUTaHMS.

XapakTepu3oBaTh 0COOCHHOCTH
BOJIHOM, HA36MHO-BO3AYIIIHOM,
MOYBEHHOM, ITyOMHHO MOAMIOYBEHHON
Y BHYTPUOPTAHU3MEHHOU Cpex
oOuTaHusl.

CpaBHuBaTh (PU3UKO-XUMHUUECKUE
YCJIOBHSI pa3HBIX CPeIl OOUTAHMUS.
BoISIBISTE UepThI TPUCITOCOOJICHHOCTH
OpraHU3MOB K OOMTaHUIO B BOJTHOM,
HA3€MHO-BO31YIIIHOM, TIOYBEHHOM,
BHYTPHUOPTraHU3MEHHOU Cperax
oOuTaHwMs.

[IpuBOIUTH MPUMEPHI OPTAHU3MOB,
OOUTAIONINX B Pa3HBIX cpeaax
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7.6 | buonornueckue buonornueckue purmel. Baenane PackpriBath coneprkaHue MOHITHS
PUTMBI Y BHyTpeHHHE pUTMBI. CyTOYHBIC «OMOJIOTUYECKUE PUTMBD».

Y TOJTUIHBIC PUTMBI. XapakTepu3oBaTh 0COOCHHOCTHU
[Tprcmoco0IeHHOCTh OPTaHN3MOB BHEIIIHUX, BHYTPEHHUX, CYTOUHBIX
K CE30HHBIM U3MEHEHUSIM YCIIOBUH Y TOIMYHBIX OMOJTIOTHIECKUX PUTMOB.
KHU3HU. [IpuBOAUTH PUMEPHI IPOSIBICHUS
JleMoHCTpauMu OMOJIOTHYECKUX PUTMOB Y Pa3HBIX
Tabauywl u cxemol.: «buonoruueckue OPTraHU3MOB.
PUTMBD». BBIABIATE 4epTHl IPUCTIOCOOICHHOCTH
Oo6opynoBanme: repbapuu u OpPTraHU3MOB K CE30HHBIM U3MEHEHUSIM
KOJUTCKITUY PACTEHUH U )KUBOTHBIX, YCIIOBUH KU3HHU.
o0Jamaomux yepTaMu OnuceIBaTh CE30HHBIC SIBJICHUS B KU3HU
MPUCTIOCOOJICHHOCTH K CE30HHBIM OpraHU3MOB, PACTIPOCTPAHCHHBIX
U3MEHEHHSM YCIOBHH KU3HU B CBOEW MECTHOCTHU

7.7 | )KusneHnbie (hOpMbI KvizHeHHBIE POPMBI OPTAaHU3MOB. PackpwiBaTh cojiepkaHue MOHSATHUS

OpraHu3MOB

[TonsTre o *ku3HEeHHOH hopme.
Kuznenusie PopMbI pacTEHUH:
JIEPEBbS, KYCTaPHUKHU, KyCTapHUYKH,
MHOTOJICTHHE TPaBbI, OJTHOJICTHUE
TpaBsbl. JKuzHeHHbIE (DOPMBI )KHBOTHBIX:
TUAPOOUOHTHI, TEOOUOHTHI,
a’poOMOHTHI. OCOOEHHOCTH CTPOCHUS
1 00paza KU3HHU.

JdemoHcTpauuu

Tabauysl u cxemol: «Ku3HEHHBIC
dbopmbl pacTeHu», « Ku3HeHHbIC
(OpPMBI KHUBOTHBIX.

«GKU3HEHHas (hopMa OpraHu3May.
BbIsSBISITE 0COOEHHOCTH CTPOCHHUS
U )KU3HEJEATETbHOCTH PACTEHUI
Pa3HBIX KU3HEHHBIX (POpM.
ITpuBOAUTE IPUMEPHI PACTEHUN PA3HBIX
KU3HEHHBIX (POPM.

BrIsBISITE 0COOEHHOCTH CTPOEHUS
U SKU3HEACATEIbHOCTUA KUBOTHBIX
Pa3HbIX JKU3HEHHBIX (OPM.
[IpuBOANTH MPUMEPHI JKUBOTHBIX
pa3HBIX )KM3HEHHBIX (hOpM
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Oo6opynoBanme: repbapuu
Y KOJUIEKIIMH PACTEHUHN U )KHUBOTHBIX
Pa3IMYHBIX KU3HEHHBIX POPM

7.8 | buotnueckue pakTopbl

buotnueckue gpaktopsl. Bub
OMOTHUYECKUX B3aUMOJICHCTBUIA:
KOHKYPEHIIUS, XUIITHUIECTBO, CHMOHN03
u ero gopwmel. [1apazutusm,
KOoMepaunus, MyTyaJInu3M,
KOMMEHCaIU3M (KBapTUPAHTCTBO,
HaxjeOHMYecTBO). HeTpoduueckue
B3aMMOCHCTBUSA (TONMMYECKHE,
dbopudeckue, padpudeckue). 3HaUCHHUE
OMOTHYECKUX B3aUMOJIEUCTBHIA

JUJIS1 CYILIECTBOBAHUSI OPTAHU3MOB

B cpene ooutanus. [Ipunimn
KOHKYPEHTHOTO UCKJTIOUCHHS.
JdemoHcTpauuu

Tabnuywl u cxemvl: « IKOCHCTEMA
IMPOKOJUCTBEHHOTO JIECA,
«DKOCHCTeMa XBOMHOTO JIeCay,
«llenu nutanus», « XUITHUYECTBO,
«Tapazutuzm», «KoHkypeHIM»,
«CumMbno3y», «KommeHcammzmy.
O0opynoBanmne: KOJUICKIIMU
KUBOTHBIX, YU4aCTBYIOIIUX

B Pa3JIMYHBIX OMOTHYECKUX
B3aMMOICHCTBUIX

PackpriBaTh cojiepaHue TEPMUHOB

Y TIOHSATHUI: KOHKYPEHIIUS,
XUITHUYECTBO, MTAPA3UTU3M,
MyTyaJIn3M, KOMMEHCAIIN3M,
HETpo(pUYECKUE B3aUMOIEUCTBHUS.
XapakTepu30oBaTh BUbI OMOTUYECKUX
B3aMMO/ICUCTBUMU.

OOBSACHSTH CYIITHOCTh KOHKYPEHIIUU,
XUITHUYECTBA, Tapa3uTU3Ma,
MyTyaJIn3Ma, KOMMEHCAIIN3MA.
[IpuBOIUTH IPUMEPHI OPTAHU3MOB,
Y4aCTBYIOIIUX B OMOTUYECKUX
B3aMMO/ICHCTBUSAX PA3HBIX THUIIOB.
OrneHuBaTh 3HAYCHUE OMOTUYECKUX
B3aMMOJICHCTBUH JJIS1 CYIIECTBOBAHUS
OpraHU3MOB B cpejie OOMTaHUSI.
OOGO0CHOBBIBATH JICWCTBHE IPUHIIUITA
KOHKYPEHTHOTO UCKJTFOUCHUS

MToro 4acoB o Teme
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8 Tema «IKk0y10TUsI BUIOB M MOMYJISIIIAIN

8.1 | Dxonoruyeckue 3 DKOJIOTHYECKHE XapaKTEPUCTUKH PackpeiBaTh coneprkanue MOHATUSA
XapaKTePUCTUKU nonyJanuu. [omynsius kak TIOMYJISILUSD).

HNOMYJISIIUN Ouosoruueckas cucrema. Poip OueHuBaTh 3HaAYEHUE HEOJHOPOIHOCTH
HEOJTHOPOIHOCTH CPEJbl, PU3UIECKUX | Cpeabl, pu3nuecKkux 6apbepos
OapbepPOB U OCOOCHHOCTEH OUOJIOTUH 1 0COOCHHOCTEW OMOJIOTUN BUIOB
BUJIOB B (HOPMUPOBAHUH B (hopMHpOBaHUM IPOCTPAHCTBEHHOM
MIPOCTPAHCTBEHHOM CTPYKTYPbI CTPYKTYPBI ITOIYJISILINN.
nonyisauuid. OCHOBHBIE ITOKA3ATENH [IpuBOINUTH MPUMEPHI MOMYIISIUN
MONYJISILHUN: YACIEHHOCTbD, INIOTHOCTh, | Pa3HbIX BUJOB PACTEHUMN U JKUBOTHBIX.
BO3pacTHas U N0JIOBasl CTPYKTYpa, XapakTepu30BaTh OCHOBHBIC
POXKIaEMOCTh, IPUPOCT, TEMII POCTA, HKOJIOTUYECKUE MTOKA3aTeNn
CMEPTHOCTb, MUTPALIHSL. NOMYJISILUN: YACIEHHOCTbD, INIOTHOCTA,
JleMoHCTpauMu BO3pAacTHas U M0JIOBasl CTPYKTYpa,
Tabnuywl u cxembl: « IKOJIOTUIECKHUE POXKJIAEMOCTh, PUPOCT, TEMIT POCTA,
XapaKTEPUCTUKH TOIYJISLUNY, CMEPTHOCTb, MUTPALIHSL.
«IIpocTpaHcTBEHHAs CTPYKTYypa
NOMyJISAUN», «Bo3pacTHbIE MUPaMUIbI
HOITYJISILIVID)

8.2 | Dxonoruueckas 3 DKoJiornueckas CTpyKTypa nonyJsiuuu. | PackpeiBaTk cofep:kxaHue TEpPMUHOB U
CTPYKTypa OneHKa YACIEHHOCTH TMOIYJIALHH. MOHATUI: AMHAMUKA MTOMYJISLNH,
HOMYJISILIUH. JIuHaMUKa NOIYJISUUU U €€ PEryslus. | OMOTUYECKUA MOTEHIIUAT oMYA,
JIMHaMUKa MOy JISIHN buotrnueckuii moTeHMaN NOMyJSIUU. | KPUBBIC BEKHBAHUS, (DaKTOPbI
U €€ PeryJIsiLus MopenupoBaHue TMHAMUKA CMEPTHOCTHU, EMKOCTb CPEJIbI.

nonyJisanuu. Kpussie pocta
YUCJICHHOCTH nonyisauuu. Kpusbie
BBDKMBAHUA. Peryisnms yncieHHocTu

OOBSICHATH 3aKOHOMEPHOCTH
pa3MenieHust 0co0e Monmysuu
Ha 3aHUMAEMOU TEPPUTOPUHU.
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MOMYJISIIANA: POJIb (DAKTOPOB,
3aBUCSILIUX U HE 3aBUCAILLIUX OT
IUIOTHOCTHU. DKOJIOTUYECKHUE CTPATETUU
BU10B (r- u K-cTpaterun).
JeMoHcTpanun

Tabauywvr u cxemwvi: «CKOPOCTH
3aceJIeHHs IOBEPXHOCTH 3eMJTU
Pa3IMYHBIMHU OPTaHU3MaAMI)»

OrneHuBaTh OMOTHYECKUI ITOTEHIINAI
MOIYJISILUN Pa3HBIX OPraHU3MOB.
AHanM3UpOBaTh KPUBBIE POCTa
YUCJICHHOCTH MOMYJISIIIUA U KPUBBIE
BBIKMBAHMS.

OOOCHOBBIBATh PUYUHBI CACPKUBAHUS
OMOTHYECKOTO IMOTEHIIHAIa POCTa

Y IPUYUHBI BCIIBILIEK POXKIAEMOCTH

Yy OTJICJIbHBIX OPTaHU3MOB.
[lepeuncnsatb pakTOpbl CMEPTHOCTH,
PETYIUPYIOIINE YUCICHHOCTD
TOMYJISIIUN PACTEHUM U )KUBOTHBIX.
OnuceIBaTh SKOJIOTUYECKHE CTPATETUN
BHJIOB

8.3

JKOJIOTUYECKAs HUIIIA
BHIA

[ToHsTHE 00 PKOJIOTUYECKON HUIIIE
Busa. Mecroobutanne. MHOroMepHas
MO/IEJIb SKOJIOTUYECKON HUIIA

J1. . XaTtunHcoHa. Pazmepsl
skoaoruueckor Humu. IlorennmanpHas
Y peaii30BaHHAas HUIIY.

Bun xak cucteMa nomyJisnuii. Apeasl
BHI0B. Buabl 1 ux >KM3HEHHBIC
CTpaTeruu. DKOJOTUYECKHUE
SKBUBAJICHTHI.

3aKOHOMEPHOCTH MTOBEICHUS

Y MUTPALU )KUBOTHBIX.
buonornyeckrie MHBa3UM UyKEPOAHBIX

PackpbiBath conieprkaHre TEPMUHOB

Y TIOHATHI: IKOJIOTHYECKasi HUIIIA, BU]I,
apeasi, ”HBa3Hsl.

XapakTepu3oBaTb MHOTOMEPHYIO
MOJENb DKOJIOTUYECKOU HUIIIN

J. 1. XaTunHCcoHa.

[IpuBOANTH IPUMEPHI YKOJTOTUIECKUX
HUII pa3HBIX BUIOB PaCTCHUN

Y KUBOTHBIX.

BBIABIATH OTJIMUKE YKOJIOTUIECKOM
HUIIU BUJIA OT €70 MECTOOOUTAHUSI.
['paduyeckn nzoo6paxxaTh
MHOTOMEPHYIO MOJIEJIb IKOJIOTHYECKOM
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BH/IOB.
JdeMoHcTpauuu

llopmpem: J1. 1. XaT4nHCOH.
Tabauywl u cxemwvi: «Moaenb
3KOJIOTUYECKOW HUIIIN

J1. . XaTunHCOHa».

Oo6opynoBanme: repdbapun pacTCHUM;
KOJUIEKIIMH KUBOTHBIX.
Jlaboparopnasi padora
«IIpucnocobiieHns ceMsiH pacTeHUI

K PacCeJICHUIO»

HUILH JUISL Pa3HBIX BUJIOB.
BrIsABIATE IPUUKMHBI pa3IAuni

B pa3zMepax 3KOJIOTUYECKON HUILIN

Y Pa3HbIX BUJIOB PACTEHUI U )KUBOTHBIX.
AHaNM3upoOBaTh MPUYUHBI

Y MIOCJIEICTBUSI CMEHBI 3KOJIOTHYECKOU
HUIIN

Htoro yacos 1o teme 9
9 | Tema «9KoJi0rusi cOO0MIECTB. IKOJOTHUECKHE CHCTEMbD»

9.1 | CooObmiecTBO 1 Coo06miecTBa opranu3mMoB. broreHos PackpeIBatTh cosiepkaHue TEPMUHOB
OpTaHU3MOB — U ero CTpyKTypa. CBSA3U MEXKIY Y TIOHATHI: OMOIIeH03, OMOTOTI.
OMoIICHO3 opraHu3Mamu B OHMOIIEHO3E. XapakTepu3oBaTh OMOIIEHO3 U €T0

JleMoHcTpaun CTPYKTYPHI: BUIOBYIO,
Tabauywl u cxemol: «CTpyKTYypa MPOCTPAHCTBEHHYIO, TPO(DHUECKYIO.
OuoIeH03a», «IKOCUCTEMA [TepeuncasaTh U MPUBOINUTH TPUMEPHI
IIUPOKOJIUCTBEHHOTO JIECay, CBsI3CH MEXTy OpraHu3MaMH
«IKocHCTEMAa XBOMHOTO JIeCay B OMOIIEHO3€

9.2 | Dxocucrema 2 DKOCHUCTEMA KaK OTKPBITas CUCTEMA PackpsiBaTh copepkaHre€ TEPMUHOB

(A.J. Tencnu). ®yHKIIMOHAIbHbBIE
0JIOKM OPraHHU3MOB B SKOCUCTEME:
IPOIYLIEHThI, KOHCYMEHTHI,
penyueHTsl. Tpoguueckue ypoBHHU.
Tpoduueckue nenu u ceTu.

Y TIOHSTHUI: SKOCUCTEMA, TPOAYLICHTHI,
KOHCYMEHTBI, peAYyLIEHThI, Tpoprueckue
YPOBHH, Tpopuueckue (MUILIEBbIC)
LEIU U CETH.

Ha3zbIBaTh CTPYKTYpHBIE KOMIIOHEHTHI
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AOHoTHYECKHE OJIOKH DKOCHCTEM.
ITouBBI 1 MBI B SKOCHUCTEMAX.
KpyroBopoT BemecTB v MOTOK dYHEPTUN
B DKOCHCTEME.

JeMoHcTpanun

Ilopmpemuwi: B. H. Cykaues,

A. JI. Tencnn.

Tabauyvt u cxemol: «OyHKITMOHAIBHBIC
TPYIIITBI OPTaHU3MOB B 9KOCHUCTEMEY,
«KpyroBopoT BEIIECTB B IKOCUCTEME,
«llenu nuTanus (macTOUIITHAS,
JICTPUTHAS ).

OobopynoBanme: repOapuu pacTECHUI;
KOJUICKITUU HACEKOMBIX; dydelia TTHI]
U 3Bepen

HKOCUCTEMBI.

Xapaktepu3oBaTh (YHKIIMH

Y TIPUBOJIUTH TIPUMEPHI
OpraHU3MOB B DKOCHCTEME

Ha OCHOBE MMEIOIINXCS 3HAHUHN

0 pacTeHUSX, rpudax, OaKTepusax

1 )KUBOTHBIX.

OnuceIBaTh KPYyrOBOPOT BEIIECTB

Y TIOTOK DHEPTHH B SKOCUCTEME.
OOBSICHATH POJIb OPTaHU3MOB

B OMOJIOTUYECKOM KPYTOBOPOTE
BELIECTB U MOTOKE SHEPTHUHU.
[IpuBOAWTH IPUMEPHI OPTAHNU3MOB,
3aHUMAIOIUX Pa3HbIe YPOBHU
TPOPUUECKUX THUPAMHU/I.
CocTaBisTh CXeMBbI IIEpEHOCA
BEIIECTBA U YHEPTUHU B IKOCHCTEMAaX
(uenu nuTaHus).

CpaBHUBaTh MACTOUIITHBIC U IETPUTHBIC
SN TTUTAHMSI

9.3

DKOJIOTUYECKUE
MAPaMU/IBI

OcHOBHBIE TOKA3aTEIN SKOCUCTEMBI.
buomacca u nponykuusi.
DKOJIOTUYECKUE TUPAMHUIBI UHCEIT,
OMOMacChl U YHEPTHUH.
JdemoHcTpauuu

Tabauywl u cxemol: « IKOTOTUUECKAS
NMpaMUJIa YUCEND», « IKOJIOTUYECKAS

PackpriBaTh coziepykaHue TEPMUHOB
Y TIOHATHI: IPOayKIuMs, OMomacca,
HKOJIOTUYECKas MUpaMua.
XapakTepu3oBaTh IpaBUiia
IKOJIOTHYECKUX TTUPAMUJ] YU CET,
OMOMAacChl U SHEPTUH.

OOBACHATH NPUYUHBI PA3TUUNN
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nupamuia OMoMaccel,
«DKoNoTHYecKasi mupaMuia SHEPrum»

B IIPOJIYKTUBHOCTHU Y Pa3HBIX
DKOCHUCTEM.

[IpuBOAUTH MPUMEPHI TPAKTUUECKOTO
MPUMEHEHUS MPABUII SKOJIOTHUUECKHUX
MUpPaMHU/I.

CpaBHuBaTh OMOMAacCy U IPOAYKITUIO
HKOCUCTEM CYIIM U MHUpOBOro 0OKeaHa

9.4 | 3meHeHUs Hamnpasnennbie 3akoHOMEpHBIE CMEHBI | PackpbIBaTh coiepkaHne TEPMUHOB
COOOIIECTB — coo0rmIecTB — cykneccud. [lepBudHbIe | ¥ IOHATHIA: CYKIIECCHSI, KITMMaKCHOE
CYKIIECCHH U BTOPUYHBIE CYKIIECCUU U HX COOOIIIECTBO, CYKIIECCUOHHBIN Psi/I.

NPUYUHBI. AHTPOIIOTE€HHBIE XapakTepu3oBaTh CYKIECCUU:
BO3JICHCTBHS HAa CYKIICCCHH. MIEPBUYHBIC ¥ BTOPUYHBIC, IPUBOIUTH
KnumakcHoe coobiiecTBo. WX MPUMEPHI U HAa3bIBATh MPUUUHBI
buopa3znoobpasue 1 noiaHoTa CMEHBI COOOIIECTB.

KpyroBOpOTa BEIIECTB — OCHOBA CpaBHUBaTh BpEMEHHBIE U KOPEHHBIE
YCTOMYMBOCTH COOOIIIECTB. OMOTeOIIeHO3bI HA KOHKPETHBIX
JeMoHCTpauun npuMepax CBOEH MECTHOCTH.
Tabauywl u cxemor: «OOpa3zoBaHue MonenupoBaTh pe3ynbTaThl MpoIecca
6o10Tay, «IlepBuunas cykieccus», CMEHBI OMOTEOIIEHO30B IO/ BIHSIHUEM
«Boccranonenue neca nocie aHTPOITOTEHHOTO (paKTopa

nokapa»

9.5 | IIpupoansie [TpupoaHBIC IKOCHCTEMBI. PackpbIBaTh coiepykaHue TEPMHHOB
DKOCUCTEMBI JdemoHcTpauuu Y TIOHSITHI: (PUTOTIIAHKTOH,

Tabauysl u cxemol, « IKOCUCTEMA
IMPOKOJIUCTBEHHOTO JIECAY,
«3IKOocHUCcTEMAa XBOMHOTO JIECay,
«IKocHUCTEMA 03EPay.

300IIJIAHKTOH, IPYCHOCTb.
XapakTepu30BaTh IPUPOIHbIE
DKOCHCTEMBI, UX OCHOBHBIE
KOMIIOHEHTHI (Ha pUMepe 03epa,
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O0opynoBanme: akBapuyM Kak MOJEIb
SKOCUCTEMBI.

IKCKYypcHs «DKCKYPCHSI B THITUYHBII
ouoreolrieHo3 (B 1yOpaBy, Oepe3HIIK,
€JIbHUK, HA CYXO0JI0bHBIN

WJIM IOMMEHHBIH JIYT, 03€p0, 00JI0TO)»

XBOWHOTO U HIMPOKOJIMCTBEHHOTO JIECa).
OOBICHATH TPUYHUHBI PATHYHON
OroMacchl IPOAYLIEHTOB

¥ KOHCYMEHTOB B IPUPOTHBIX
IKOCHUCTEMAX.

CocTaBniaTh NaCTOUIIHBIE U JETPUTHBIE
LEeNU MUTAaHUS TPUPOJIHBIX IKOCUCTEM.
[TpuBOIUTH MPUMEPHI OPTAHNU3MOB,
BXOJISLINX B COCTaB (PUTOIUIAHKTOHA,
300IIAaHKTOHA, OeHTOCA.
OOOCHOBBIBATH POJIb IPYCHOCTHU

B )KM3HU Ha3€MHBIX 3KOCHUCTEM.
CpaBHUBaTh OMOMACCy ¥ MPOAYKIIUIO
BOJIHBIX U Ha3€MHBIX IKOCHCTEM

9.6

AHTpPONIOT€HHBIE
HKOCUCTEMBI
(arposKOCUCTEMBI)

AHTPONOreHHBIE 3KOCUCTEMBI.
Arposkocucrema.

Arponenos. Paznmuuus mexny
AHTPOIIOT€HHBIMU

Y IPUPOAHBIMU SKOCUCTEMAMH.
JdemoHcTpauuu

Tabauywl u cxemol: «ATPOLICHO3Y,
«KpyroBopoT BENIECTB U MOTOK
SHEPTUU B arpolLeHO3e».
O6opynoBanue: repbapun
KYJIbTYPHBIX U IUKOPACTYIIIHUX
pacTeHuil.

IKCKYpPCHA «IKCKYpPCUS

PackpbIBaTh coqiep>kaHre TEPMUHOB
Y TIOHSATHI: arpO’KOCHCTEMA,
arpoLeHO03, MOHOKYJIbTYpA.
XapakTepu3oBaTbh OCHOBHBIE
KOMITOHEHTBI arPO3KOCUCTEMBI.
[TIpuBOAUTH pUMEPHI
arpO’KOCUCTEM.

CocTaBisATh LIETTH MUTAaHUS arpoOLEHO03a.
OO6O0CHOBBIBATH MPUIMHBI HU3KOM
YCTOWUYHUBOCTH arpOdIKOCUCTEM.
CpaBHUBATH arpO’KOCUCTEMBI

Y TIPUPOJIHBIE SKOCUCTEMBI.
XapakTepu3oBaTh POJIb YEIOBEKA
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B arpO3KOCUCTEMY (Ha I0JIe
WIN B TEIUIMYHOE XO3AHUCTBO)»

B COXPAaHEHUHU YCTOMYUBOCTH
arpo3KOCUCTEM

9.7

YpOosKOCHCTEMBI.
OKOMOHUTOPHUHT

Ypboskocucrembl. OCHOBHBIE
KOMITOHEHTHI YPOOIKOCUCTEM.
I'oponackas dopa u payhna.
CunHaHTpoOnM3a1us TOPOJCKON PayHBbI.
buonornueckoe u X03UCTBEHHOE
3HAYEHUE arpodKOCUCTEM

1 ypOO3IKOCUCTEM.

3aKOHOMEPHOCTH (HOPMUPOBAHUS
OCHOBHBIX B3aUMOJECHCTBUN
OpraHu3MOB B 3KOCUCTEMAX.
[TepeHoc sHEPTUM U BEMIECTB MEXKTY
CMEKHBIMH 3KOCUCTEMAMHM.

Y CcTOMYMBOCTh OPraHU3MOB,
MOMYJISAIIUN 1 SKOCUCTEM B YCIOBUSIX
€CTECTBEHHBIX U AaHTPOIOTE€HHBIX
BO3JCHCTBHUM.

MeTon0JiI0russ MOHUTOPUHTA
€CTECTBEHHBIX U aHTPOTIOTE€HHBIX
HKOCHUCTEM.

JdemoHcTpauuu

Tabauywl u cxemol: «IIpumepsl
ypOOIKOCHUCTEM.

IIpakTnueckas padora

«/3yuyeHue u onucanue
ypOO3IKOCHUCTEMBIY.

PackpbIBaTh cojiep:kaHue TEPMUHOB
U TIOHATUH: ypOOIKOCUCTEMA,
CUHAHTPOIU3AIMs, Topoickas (iopa,
ropojckas (ayHa, 3KOMOHUTOPHHT.
XapakTepu30BaTh OCHOBHBIE
KOMITOHEHTBI YPOOIKOCHUCTEM.
OnuceiBaTh OMOIOTHYECKOE

Y XO3SIMCTBEHHOE 3HAUYCHUE
ypOOIKOCHCTEM.

[IpuBOAWTH IPUMEPHI U OLICHUBATH
COCTOsSIHUE YPOOIKOCUCTEM CBOEH
MECTHOCTH.

BBIsSIBISTE 0COOEHHOCTH TOPOJICKOI
Gbropsl 1 QayHBbI.

CpaBHUBaThH ypOOIKOCUCTEMBI

U TIPUPOTHBIC YKOCHCTEMBI
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JlabopaTopHasi paGora

«M3ydeHnne pazHOOOpa3us MEIKUX
MOYBEHHBIX WIEHUCTOHOTHUX B Pa3HbIX
HKOCHUCTEMAX)

Htoro

4acoB I10 TEME 12

10

Tema «buocdepa — riiodajbHass IKOCUCTEMA»

10.1

buocdepa. Crpykrypa 2
U cocTaB Ouocgepsl

buocdepa — obmennanerapHas
000104uKa 3eMJIH, I7I€ CYIIECTBYET
WIH CYIIECTBOBAJA KU3Hb. PazBuTue
MpeACTaBICHU 0 Ouocdepe B Tpyaax
9. 31occa. Yuenue B.M. Bepnaackoro
o buocdepe. Obmactu 6uocdepsl u ee
coctas. JKuBoe BemecTBo Ouochepsl
U ero QyHKIIUH.

JeMoHcTpanun

Ilopmpemuwi: B. U. BepHanckui,

3. 3roce.

Tabauyvt u cxemwi: «I'eochepnl
3emin», « DyHKIIMU )KMBOTO BEIIECTBAY

PackpbiBaTh cosieprkaHre TEPMUHOB

U TIOHATHI: Onocdepa, KuBoe
BEII[ECTBO, KOCHOE BEIIECTBO,
OMOKOCHOE BEIIECTBO, OMOTCHHOE
BEIIECTBO.

[TpuBOoAUTH POPMYITHMPOBKH OCHOBHBIX
nonoxxenuit yuenus B. Y. Bepnaackoro
o buocdepe.

XapaktepusoBaTh 0071acTH OMoc(epbl
U UX COCTaB, HA3bIBATh 00JIACTU
pactpoCcTpaHEHUS KUBOTO BEIIECTBA

B 000J710UKaxX 3eMJIM U BBISBIIATH
MPUYHHBI €70 Pa3TUIHOTO
pacrpe/IeIIeHHUS.

[lepeuncnarh QyHKITNN )KUBOTO
BeliecTBa ouocdepsl (razonas,
OKHUCJIUTEIHLHO-BOCCTAHOBUTEIIbHAS,
KOHIICHTPAIMOHHAs, OHOXMMHUYECKas).
[IpuBOAUTH IPUMEPHI TPEOOPA3YIOLIETO
BO3JICHCTBHUSI )KUBOTO BEIIIECTBA

Ha Ouocdepy.
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AHaIM3UPOBATh U OICHUBATH
OHOIOTHYECKYI0 HH(DOPMAIIHIO

0 rI100AJIbHBIX FKOJIOTHUECKUX
npobiemax 6uochepsl, MOTydaeMyto
U3 Pa3HbIX UICTOYHHKOB.

OuenuBats Bkiaza B. Y. Bepnajackoro,
3. 310cca B CO3/1aHUE YUEHUS

o buocdepe

10.2

3aKOHOMEPHOCTHU
CYITIICCTBOBAHHSI
onocdepsl.
KpyroBopotsl
BEIIIECTB

3aKOHOMEPHOCTH CYIIECTBOBAHUS
ounocdepnr. OcobeHHOCTH OuoCchepbl
KaK TJ100aTbHON DKOCUCTEMBI.
JIlnHAaMHU4Y€eCKOE paBHOBECHE

B Onocdepe. KpyroBopoTsl BemiecTs
1 OMOTEOXUMHYCCKHE ITHKJIIBI
(yrnepona, azora). PurmMmudHoCTh
siBJICHU B Ouocdepe.
JdemoHcTpauuu

Tabauywl u cxemol: «I'eocdepbr
3eMiny, « DyHKIIUH )KUBOTO
BelecTBay, «Kpyrosopot azota

B nipupoje», «Kpyroopor yriepoaa
B IIpupoie», «KpyroBopoT kuciopoaa
B TIpUpoe», «KpyroBopoT BojbI

B TIPUPOJICH

PackppiBath copepkaHue TEPMUHOB

U MOHATUH: TTI00aNIbHAS DKOCUCTEMA,
JTUHAMUYECKOE paBHOBECHE,
KPYTOBOPOTHI BEIIECCTB,
OMOTreOXUMHUYECKHUE ITUKITBI.
XapakTepru30BaTh 0COOCHHOCTH
o6unocdepsl Kak riao0aIbHOMI
HKOCUCTEMBI.

Onpenensate PyHKIIHUIO OMOChEpHhI

B 00ecreuyeHu OMOTEHHOTO
KPYTrOBOPOTA BEIICCTB Ha IJIAaHETE.
XapakTepu3oBaTb OCHOBHBIC
KPYTOBOPOTHI: BOJIBI, YTJIEpO/Ia, a30Ta.
CpaBHHMBaTh 0COOEHHOCTH KPYTOBOPOTA
Pa3INYHBIX BEIICCTB.

OrneHnBaTh 3HAYCHHE KPYTrOBOPOTa
BEIIECTB JIJIsI CYIIIECTBOBAHUS KU3HU
Ha 3emuie.

OOBSICHATH POJTH OPTAaHU3MOB

140



denepanbHas padouas nporpamma | buomorus. 10-11 xiaccer (yriyOiIeHHBIH YPOBEHB)

B OMOJIOTUIECKOM KPYTOBOPOTE
BEIIIECTB.

BBIABIATh TMHAMHYECKOE PABHOBECHE
ounocdepsl.

[TpuBOAUTH IPUMEPHI PUTMUIHOCTH
SIBJICHUH B OnMocdepe

10.3

30HAJIBHOCTh
ounocdepnl. OCHOBHBIC
OMOMBI CYIIIH.

Y cTOMYMBOCTD
ouocdepnl

3oHansHOCTH Ouochepsl. [lonsarue

0 buome. OCHOBHBIE OMOMBI CYIIIN:
TyHApPA, XBOMHBIE JI€Ca, CMEIIIAHHBIE

Y IIMPOKOJIMCTBEHHBIE JIECA, CTEIIH,
CaBaHHBI, MyCTBHIHU, TPOITMUECKHUE JIeCa,
BBICOKOTOpbs1. KilmMmar, pacTUTEIbHBIN
Y )KUBOTHBIA MUpP OMOMOB CYIIIH.
CtpykTypa ¥ QYHKIIUS )KUBBIX CUCTEM,
OIIEHKa UX PECYpPCHOTO MOTEHIIUAlIa

1 OnochepHBIX (PYHKITH.
JeMoHcTpanun

Tabnuyol u cxemovr: «OCHOBHBIE OMOMBI
cymmy, «KimMmaTudyeckue nosica
3emnn», « Tynapay, «Taiiray,
«CMeNIaHHbBIN Jecy,
«1InpoKOIUCTBEHHBIN JIeCy, «CTENbY,
«CaBannay, «IlycTbiHm,
«Tponmueckuii iecy.

OobopynoBanme: repbapun pacTeHUI
Pa3HBIX OMOMOB; KOJUTEKITUH KUBOTHBIX

PackpbIBaTh cofiepKaHne TEPMUHOB
U MOHATUI: OUOMBI, TYH]Ipa, XBOIHbBIE
jeca, CMEIIaHHbIE JIeca,
IIMPOKOJMCTBEHHBIE JIeCa, CTEIH,
CaBaHHBI, IyCTHIHU, TPOITMYECKHUE JIECa,
BBICOKOTOPBSI.

[Toka3bIBaTh Ha KapTe

U XapaKTEepU30BaTh OCHOBHbIE OMOMBI
CYLIH.

CpaBHHBaTh 0COOEHHOCTH KJIMMATa,
II0YB, PACTUTEIBHOTO U JKUBOTHOTO
MUpa pa3HbIX OMOMOB CYIIN 3EMIIH.
BBIABIIATE NPUYMHBI 30HAJIBHOCTH

B Onocdepe

Hroro 4yacoB o teme
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11

Tema «Her0BeK M OKpYy KalOLIas cpeaa»

111

Bo3snerictBue
YeoBeka Ha onochepy

2

DKOJIOTUUECKHE KPU3UCHI U UX
puyuHbL. Bo3aencTeue yenoseka

Ha Ouocdepy. 3arpsi3HeHNEe BO3AYIITHOM
cpenbl. OxpaHa Bo3ayxa. 3arpsi3HEHHE
BOAHOM cpeabl. OXpaHa BOJHBIX
pecypcoB. Pazpymienue noussl. Oxpana
IIOYBEHHBIX pecypcoB. 3meHeHne
KJIMMaTa.

JeMoHcTpanun

Tabauywl u cxemol: «3arpsi3HEHHE
atMochepsl», «3arpsi3HEHUE
ruapochepb», «3arpsi3HEHUE OYBbDY,
«ITapHuKOBBIHA AP hHEeKT

PackpriBath copepkanne TEPMUHOB

Y TIOHATHI: aTMocdepa, BemecTBa-
3arpsiI3HUTEINN, TAaPHUKOBBIN AP (DEKT,
«030HOBAS JBIPA», KKUCIOTHBIC
TOXKIW», rupocdepa, SBTpopuKarus
BOJIOEMOB, TT0YBAa, 3PO3HUs MTOYB,
MECTUIIUIBI, SKOJIOTUYECKUN

KpH3HC.

AHaM3UpOBaTh AHTPOIIOTCHHBIC
(dhaxkTopbl BO3IEHCTBUS Ha Onochepy
(ponb yenoBeKa B MPUPOJIE) HA PA3HBIX
ATamax pa3BUTHUS YEIIOBEYECKOTO
oOuiecTna.

XapakTepu3oBaTh ria00aabHbIC
AKOJIOTUYECKHE MPOOJIEMBI;

OCHOBHBIE HCTOYHHKHU aTMOC(HEPHBIX
3arpsi3HEHMI; YKOJIOTUUECKHE
pOOJIEMBI, CBSI3aHHBIC C YBEIIMUYCHUEM
TpaHCIIOPTa B KPYITHBIX TOPOJIAX;
ABTPOGUKAIIUIO BOJOEMOB;
MOCJIC/ICTBUS 3aTPS3HEHUS BOJ
XUMUYCCKUMHU BEIIIECTBAMH;
BO3JICHICTBHE YEJIOBEKA HA TTOUBCHHBIN
TTOKPOB.

ApryMEHTHpPOBATh 3HAUCHHE
IKOJIOTHYECKUX 3HAHUU B PEIICHUU
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BOIIPOCA O NOAAECPKAHUH YCTOMYUBOCTH
ouocdepsl

11.2

AHTpPOIIOT€HHOE
BO3JICHICTBHE

HA PACTUTEIIbHBIN U
JKUBOTHBIN MUD.
OxpanHa nmpupo bt

AHTPOIIOT€HHOE BO3/IEUCTBUE

HA PACTUTEIbHBIN U )KUBOTHBIN MUP.
OxpaHa pacTUTEIBHOTO U KUBOTHOTO
Mupa. OCHOBHBIE TPUHIUIIBI OXPAHbI
npupojibl. Kpacueie kauru. Oco0o
OXpaHsieMbI€ TPUPOJIHBIC TEPPUTOPUHN
(OOIIT). borannueckue caapl

Y 300JIOTUYECKUE MTAPKH.
JeMoHcTpanun

Tabauyvt u cxemol: «Ocob0

OXpaHsIEMbIE IPUPOIHBIE TEPPUTOPUID.

Oo6opynoBanme: potorpadpuu
OXpaHSAEMbIX PACTEHUH U )KMBOTHBIX
Kpacnoit knuru PO, KpacHoit knuru
peruona

PackpbiBaTh cofep:kaHrne TEPMUHOB
Y TIOHSITUWA: COKpAILICHUE
OoropazHoobOpasusi, OXpaHa IPUPOIbI,
0c000 OXpaHseMbIe PUPOTHBIC
tepputopun (OOIIT), GoTaHnueckuit
call, 300JIOTUMYECKUH TapK.
XapakTepu30BaTh IUIAHETAPHYIO POJIb
pPacTEeHUN U )KUBOTHBIX.

[IpuBOAUTH TPUMEPBI IPSMOTO

Y KOCBEHHOT'O BO3/ICHCTBHSI YEJIOBEKA
HA PACTUTEIbHBIA U )KUBOTHBIN

MHUD.

XapakTepu30oBaTh MPUHIHUIIBI
«BcemupHOI CTpaTeErnu OXpaHsl
IIPUPOJBDY.

[lepeuncnarb 0COOEHHOCTH pa3IMYHBIX
OOIIT.

[TpuBoauts npumepsr OOIIT,
PacnoJIOKEHHBIX B CBOEII MECTHOCTH.
Jloka3bIBaTh Ha MPUMEPAX ONACHOCTh
COKpaIIeHHsI OMOJIOTUYECKOTO
pazHooOpasus 3emMiIu.

[IpuBOAUTH TPUMEPHI PEAKUX

Y MAJIOYHMCIIEHHBIX BUJOB PACTEHU
Y )KUBOTHBIX CBOEl MECTHOCTH,
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3aHeCeHHbIX B KpacHbie KHUTH
pernoHoB u Kpacnyto kaury PO

11.3 | ParmonansHoOe 2 OCHOBHBIC PHUHIIAIIB YCTOHYUBOTO PackpbIBaTh cojiepikaHNe TEPMHHOB
MIPUPOJIONIOIB30BAHNE Pa3BUTHS YEIIOBEYCCTBA M TIPUPOIBI. Y TIOHATHH: pallHOHAILHOEC
U YCTOMYUBOE PanroHaibHOE MPUPOIOIIOIB30BAHHE MIPUPOIOTIOIB30BaHNE, YCTOWYHNBOE
pa3BUTHE Y COXpaHEHUE OMOJOTUYECKOTO pa3BUTHE, IPUPOIHBIC PECYPCHI,
pazHooOpasus 3eMIIH. DKOJIOTHYECKUH CIIE].
OO61re 3aKOHOMEPHOCTH XapakTepHu30BaTh OCHOBHBIC TPUHIIAITHI
I100aJBHBIX SKOJIOTHYECKHX YCTOMYHBOTO Pa3BUTHS YEJIOBECUCCTBA
Kpu3ucoB. OcoOEHHOCTH U TIPUPOJIBI.
COBPEMEHHOTO KPH3HCa U €T0 OnuceIBaTh HEHCUCPITACMBIC
BEPOSTHBIC ITOCIICICTBUS. U McuepriacMble IPUPOIHBIC PECYPCHI,
Pa3BuTHe METO0B MOHUTOPHHTA MOTYCPKUBAsT OTHOCUTEIHHOCTh
Pa3BUTHS OIACHBIX TEXHOTCHHBIX HEHCYCPITAEMOCTH ITPUPOTHBIX
TIPOIIECCOB. PECYpPCOB; XapaKTePU30BaTh MPOIECCHI
JleMOHCTpaUM WX BO3HUKHOBCHHMSI M YCIIOBHSI CPE/IbI,
Tabnuywl u cxemvt: «Mopenu MPUBOJISIINE K UX ()OPMHUPOBAHHMIO.
YIPABJISIEMOTO MHUPay PackpbIBaTh IpOOIEMBI PAIIMOHAIIBEHOTO
MIPUPOIOTIOIL30BAHUS U HAXOIUTh Ty TH
UX pelICHUS
HTtoro gacos 1mo Teme 6
PeszepBHOE Bpems 8
OBIIEE KOJIMYECTBO 102
YACOB I1O ITPOT'PAMME
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MNEPEYEHB (KOAU®UKATOP) TIPOBEPSIEMbBIX TPEBOBAHUI

K PE3YJIbTATAM OCBOEHHMS OCHOBHOIM OBPA30OBATEJIbHOM
ITPOI'PAMMBI CPEJHEI'O OBHIEI'O OBPA3OBAHUMSA U1 OJIEMEHTOB
COLEPXKXAHUA ITO BUOJIOI'MHU

IIpoBepsiembie Ha EI'D no 6mos10orum Tpe6oBaHus K pe3yJibTaTaM 0CBOCHUS
OCHOBHOI 00pa30BaTeJIbHON MPOrpaMMBbI CpeIHEro 0011ero 00pa3oBaHUMA

Kon
TIPOBEPSIEMOTO
TpeOOoBaHUS

[TpoBepsiembie TpeOOBaHUS K IPEIMETHBIM PE3yJIbTaTaM OCBOCHHUSI
OCHOBHOM 00pa30BaTeIIbHON MPOTPaMMBbl CPETHETO OOIIETOo
00pazoBaHUs

1

ChopMupoBaHHOCTh 3HAHUW O MECTE U POJU OHOJOTUU B CHCTEME
€CTECTBEHHBIX HAyK, B (POPMHUPOBAHUU COBPEMEHHON €CTECTBEHHO-
HAyYHOW KApTUHBI MHUpA, B MO3HAHUHU 3aKOHOB MPUPOJIBI U PEIICHUU
JKU3HEHHO  BAXHBIX  COLMAJIBbHO-ITUYECKUX, IKOHOMUYECKUX,
HKOJIOTMUECKUX TpoOJIeM YellOBeUeCTBa, a TakKe B PEIICHUU
BOIIPOCOB PAIMOHATIBHOTO MPUPOJONOIL30BaHUsI, B (OPMUPOBAHUU
[IECHHOCTHOTO OTHOIIECHUS K TMPUPOJAE, OOIIECTBY, YEIOBEKY;
O BKJIJIC POCCUMUCKUX U 3apYyOCKHBIX YUEHBIX — OMOJIOTOB B Pa3BUTHUE
OuoI0rHM

Bnanenune cucteMoil 3HaHMI 00 OCHOBHBIX METOJaX HAYyYHOIO
MO3HAHUS, UCTIONB3YEMBIX B OMOJIOTUYECKUX MCCIIEIOBAHUAX KUBBIX
OOBEKTOB U HKOCUCTEM (ONHCAHHWE, U3MEpPEHUE, NPOBEICHUE
HAOJIOICHUI); CIOCOOAMH BBISIBJICHUS M OLIEHKH aHTPOMOTEHHBIX
W3MEHECHUU B PUPO/IE.

YMeHue BbIABUTaTh TMIIOTE3bI, MPOBEPATh UX SKCIEPUMEHTAIbHBIMU
cpeacTBamu, (OpMyJHUpYys 1eJIb KCCIEeJA0OBaHUs, aHAIU3UPOBATH
MOJTyYEHHbIE PE3YJIbTAThI U JACaTh BHIBOIBI.

BoisiBIeHME 3aBUCUMOCTHM MEXIY HCCIENyEMbIMH BEJIMYMHAMH,
O0OBSICHEHNE TIOJIYYEHHBIX PE3YyJIbTaTOB U (hOPMYJIUPOBAHUE BHIBOJIOB
C MCIIOJIb30BAHMEM HAYyYHBIX MOHATHUM, TEOPUN U 3aKOHOB

YMeHue BIaAeTh CHUCTEMOW OWOJOTMYECKUX 3HAHUH, KOTOpas
BKJIFOYAET: OCHOBOTIOJIArAOIIHE OMOJIOTHYCCKUE TSPMUHBI M TTOHSTHS
(KM3HB, KJIETKAa, TKaHb, OpraH, OPTraHW3M, BHI, IOMYJISAIIHS,
PKOCHCTEMa, OuoreHo3, Ouocdepa; MeTabOIM3M, TOMEOCTa3,
KJIETOYHBIH ~ MUMMYHHUTET, OWOCHHTe3 Oejka, OHOIoJUMepHI,
JTUCKPETHOCTD, cCaMOpPETYJISIHNS, CaMOBOCITPOU3BE/ICHNE,
HACJIICJICTBEHHOCTh, M3MEHYMBOCTH, JHEPro3aBHCUMOCTb, POCT
U Pa3BUTHE);

145



denepanphas padouas nporpamma | buomorus. 10-11 kiaccer (yriyOieHHBIH YPOBEHb)

Ouonoruueckue  Teopuu:  kieroyHas  Teopus 1.  IlIBanHa,
M. Ilneiaena, P. BupxoBa; KJIOHaJIbHO-CEIIEKTUBHOIO UMMYHHUTETA
IL Opnux, n.n. Meunukosa, XpOMOCOMHAasi  Teopus
HacleacTBeHHOCTH T. Moprana, 3aKOH 3apOJBIIIEBOTO CXOACTBA
K. bapa, aBomonmonnas reopus Y. JlapsuHa, CMUHTETUYECKAS TEOPHS
HBOJIIOIMH, Teopus aHTponorenesa Y. Jlapsuna; Teopust OMoreoieHosa
B.H. Cykauesa; yuenue H.W. BaBunoBa o nentpax mMHoroo0pasus
U MIPOUCXOXKJIECHUS KyJIbTYpHBIX pacTenuii, yuenue A.H. CeBepuona
O MyTSAX M HaMpaBJICHUSAX 3BoJionuu, yuenue B.M. Bepnaackoro —
0 6uocdepe); 3aKOHBI (€TUHOOOPa3Us TOTOMKOB TIEPBOTO TTOKOJICHNUS,
pacIleIUICHNs] IPU3HAKOB, HE3aBUCUMOI'O HACJEAOBAHUS MPU3HAKOB
['. MeHnaenst; CUEIJIEHHOTO HACJIEAOBaHUs MPU3HAKOB U HAPYLICHUS
cueruiecHuss reHoB 1.  MopraHa; TOMOJOTHYECKHUX  PSAJIOB
B HacyeacTBeHHOM u3MeHunBocTu H.M. BaBunoBa; reHeTHyeckoro
paBHoBecus JIx. Xapau u B. BaitnOepra; 3apoapllieBOro cxXoicTBa
K. bapa; 6uorenernyeckuii 3akoH 3. ['ekkens, . Mroepa);
MPUHITUIBI (YUCTOTHI TAMET, KOMIJIEMEHTAPHOCTH);

npasuia (MuaumyMa FO. JInbGuxa, sKoI0ornyeckoi nupamMuabl YUCell,
OMOMAacChl U SHEPTUN);

runote3bl  (koanepBatHo AWM. Omapuna, nepBUYHOrO OyIbOHA
JIx. Xonaeitna, mukpochep C. @oxkca, pudozuma T. Uek)

YMeHue pematb TOHWCKOBBIE OHOJIOTUYECKUE 3a/adyH; BBISBISATH
PUYHUHHO-CJICICTBCHHBIC CBSI3H MEX Ty UCCIIeTyeMBIMU
OMOIOTHYECKUMH OOBEKTaMH, TPOIECCAaMU W SBJICHHUSIMH, JIeJIaTh
BBIBOJIBI M TTPOTHO3BI HA OCHOBAHWH ITOJIYYCHHBIX PE3yJIbTaTOB;
COCTaBJISITh TEHOTHITMYCCKUE CXEMbI CKPEIIIMBAHMS JIJIS1 PA3HBIX THIIOB
HACJICIOBaHMsI TPU3HAKOB Y OPTraHW3MOB, COCTAaBJISITH CXEMBI
IEepeHoca BEIIECTB W DHEPrUM B JKocHcTeMax (LIEMd IUTaHHSA,
MTUIIEBBIE CETH)

YMeHHue  ycTaHaBiIMBaTh  B3aMMOCBSI3U  MEXAY  CTPOEHUEM
U (QyHKUMSMHU: OPraHoOMJIOB, KJIETOK pa3HbIX TKaHEH, opraHamu
U CUCTEMaMHU OpPraHOB Yy PACTEHM, KMBOTHBIX U YEJIOBEKA; MEXKIY
JTanamMu OOMEHa BEUIECTB; 3TallaMu KJIETOYHOTO UK U AKU3HEHHBIX
IUKJIOB  OpPraHM3MOB; d3TalaMd  AMOpPHOHAIBHOTO  Pa3BUTHS,
TE€HOTUIIOM U (PEHOTUIOM, PEHOTUIIOM U (haKTOpaMu Cpeibl OOUTaHUS;
IPOLIECCAMM  3BOJIIOLMM; ABWKYIIMMH CHJIAMH aHTPOIIOT€HE3a;
KOMITOHEHTaMHU Pa3IuYHbIX HKOCUCTEM U MPHUCHOCOOJICHUSIMU K HUM
OpPraHHU3MOB

YMeHue BBIJICJIATDh CYHICCTBCHHBIC ITPU3HAKU!
CTPOCHHUS BUPYCOB, KIICTOK IIPOKAPHUOT U 3YKAPHUOT, OJHOKICTOYHBIX

146



denepanphas padouas nporpamma | buomorus. 10-11 kiaccer (yriyOieHHBIH YPOBEHb)

¥ MHOTOKJICTOUHBIX OPTaHU3MOB, BUJIOB, OMOTEOIICHO30B, YKOCUCTEM
u Oumocepbl; CTPOCHHUS OPTaHOB M CHCTEM OPTaHOB pPACTEHUH,
YKUBOTHBIX, YeII0OBEKA, IPOIIECCOB KHU3HEACITEIbHOCTH,
NPOTEKAIONMINX B OpPraHW3MaxX pACTCHHM, >KUBOTHBIX M YEIOBEKA;
OMOJOTHYECKUX TPOIIECCOB: OOMEHa BeEmIeCTB (MeTaboIn3M),
uHGOpPMAIlMU U TIPEBpAIICHUsS SHEPTUHU, OpOKeHUs, aBTOTPO(HOro
U TeTepoTpo(PHOro TUMOB MHUTaHUA, (HOTOCHHTE3a U XEMOCHHTE3a,
MUTO3a, MEH03a, TaMETOTeHEe3a, SMOPHUOTEHEe3a, MOCTIMOPHOHAIBHOTO
pa3BHUTHA, Pa3MHOXKCHUsS, WHINBUAYAIBHOTO Pa3BUTHSA OpraHU3Ma
(oHTOrEHe3a), B3aWMOJICUCTBUS T'€HOB, TE€TEpPO3Uca; JECUCTBUHI
UCKYCCTBEHHOTO  OTOOpa,  CTaOWIM3UPYIOIIETO,  JIBHXKYIIETO
W Pa3phIBAIOIIETO €CTECTBEHHOTO OTOOpa; aJlIONaTpPHYECKOro
U CHMITATPUYECKOTO BHUJA000pA30BaHUS; BIUSHHS IBHKYIIAX CHJI
HBOJIIOIMM  HA  TEeHO(POHNI  TOMYJSIUU;  IPUCTOCOOJICEHHOCTH
OpraHU3MOB K cpeAe OOWTaHWsA, 4YepEeIOBaHMS HAIPABICHHUM
HBOJIIOIUU; KPYTOBOPOTA BEIIECTB M MOTOKA SHEPTUH B DKOCHCTEMAaX

ChopMupoBaHHOCTh yYMEHUSI BBIICIATH CYIIECTBEHHBIC MPU3HAKU
BUPYCOB, KJETOK TMPOKAPUOT U  OYKAPUOT, OJHOKIECTOUYHBIX
W MHOTOKJIETOYHBIX  OPTaHW3MOB, BHAOB, OHOTEOIICHO30B
U DKOCUCTEM; OCOOCHHOCTHM TMpOIECCOB OOMEHa  BEIIECTB
U TIpeBpalleHUs] SHEPTUM B KIETKE, (OTOCHHTE3a, IJIACTHYECKOTO
W DHEPreTHYecKoro oOMeHa, XEMOCHWHTe3a, MHTO3a, Meio3a,
OIUIOZIOTBOPEHUS, PA3BUTHUS M PA3MHOKEHUS, WHIUBUIYATBHOTO
pa3BUTHSl OpraHu3Ma (OHTOreHes3a), OOphOBI 3a CYLIECTBOBAaHHUE,
€CTEeCTBEHHOTO OTOOpa, BUJI000pa30BaHUs, MPUCITOCOOICHHOCTH
OpraHU3MOB K cpejie OOMTaHus, BIUSHUS KOMIIOHEHTOB DKOCHCTEM,
AHTPOIIOTEHHBIX HW3MEHEHUW B DJKOCHUCTEMAax CBOEM MECTHOCTH,
KpyTroBOPOTa BEIECTB U MPEBpaAIllCHUs SHEPTUH B Orocdepe

VMmeHne HCIIOJIL30BaTh COOTBETCTBYIOIIIHE apTyYMCHTBHI,
OMOJIOTUYECKYI0O TEPMUHOJIOTHIO U CHMBOJIMKY JUJISl JOKAa3aTeIhCTBA
POJICTBA OPTaHW3MOB PA3HBIX CHCTEMATHUYECKHUX TPYII; B3aUMOCBS3U
OpraHu3MOB W Cpeabl OOWTaHMs; EAMHCTBA YEJIIOBEUECKUX pac;
HEOOXOIUMOCTH 3JI0pPOBOTO obpaza JKU3HH, COXpaHCHHUS
pa3Hoo0Opasusi BUJIOB U DKOCHUCTEM KaK YCJIOBHSI COCYIIIECTBOBAHUS
MIPUPOBI U YSIIOBEUECTBA

YMeHHne KpUTHYECKH OLICHMBaTh HWHGMOpPMAIUI0 OHOJIOTrHYECKOro
COJEpKaHusl; MHTEPIPETUPOBATh STUUYECKHE aCIEKThl COBPEMEHHBIX
UCCIIEIOBaHU B OHMOJOTMHM,  MEIOUIMHE, OHOTEXHOJIOTHH;
paccMaTpuBaTh TII00ATBHBIE SKOJIOTMYECKUE IPOOIEMbl COBPEMEHHOCTH,
dbopMHpPOBATH 1O OTHOIICHUIO K HUM COOCTBEHHYIO TTO3UIIUIO
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IlepeyeHb 3J1eMEeHTOB coAep:KaHusl, NpoBepsieMbIX Ha EI'D no OuoJsiorumn

Kon

[IpoBepsieMblii 3IEMEHT COJICPIKAHMS

1

buonorus kak HayKa. JKuBbIe CUCTEMBI U UX N3Y4YCHUC

1.1

CoBpeMeHHass OWOJIOTUS — KOMIUIEKCHas Hayka. buojormyeckue Hayku
U w3ydaemple WMH TpoOiemMbl. (DyHIaMEHTAIbHBIE, MPUKIATHBIC
Y TIOMCKOBBIC HAYYHBIC UCCIICIOBAHUS B OMOJIOTHH.

3HaueHue OMoJIoruu B (POPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOM
kaptuHbl Mupa. [Ipodeccuu, cBsizanHbie ¢ Ononorueii. 3HaUeHHE OMOJIOTHH
B MPAKTUYECKOU JESATEIBHOCTH YeJIOBEKa: MEAUIIMHE, CEIBCKOM XO035UCTBE,
MIPOMBITIUICHHOCTH, OXPaHE MPUPOIBI

1.2

XKuBble cHCTEMBI KakK MpeAMET u3ydeHusi Ouosnoruu. CBOICTBA KHUBBIX
CUCTEM: €IMHCTBO XMMHUYECKOTO COCTaBa, JUCKPETHOCTh U IIEJIOCTHOCTb,
CJI0KHOCTD u YIOPSI0YEHHOCTh CTPYKTYPHI, OTKPBITOCTb,
caMOOpraHu3allysi, CaMOBOCIIPOM3BEICHHE, PA3IPAKUMOCTh, U3MEHUYHUBOCTD,
POCT U pa3BUTHE.

YpoBHM OpraHu3alvy >KUBBIX CHCTEM: MOJICKYJISIPHBIA, KIIETOUHBIM,
TKAQHEBbI, OPTraHU3MEHHBIN, MOMYJAIMOHHO-BUJIOBOM, SKOCUCTEMHBIN
(6uoreornenoTnueckuit), buocdepnsiit. [Iporeccrl, MPOUCXOIAIINE B KUBBIX
cuctemax. OCHOBHBIE MPU3HAKU KUBOTO. JK13Hb Kak popMa CyIeCTBOBAHUS
MaTepuu

1.3

Mertoasl Ononornueckoi Hayku. HabmoneHue, uaMepeHue, SKCIIEpUMEHT,
cucTteMaTu3amnus, meraaHanu3. [loHATME O 3aBUCMMOM M HE3aBUCUMOMU
nepeMeHHou. lInanupoBanne skcnepumenta. IlocTaHoBka M mpoBEpKa
runote3. HyneBas rumore3a. IloHsTHe BBIOOPKM M €€ JIOCTOBEPHOCTD.
Pa3bpoc B Ouonornyeckux JaHHbIX. OLIEHKA JTOCTOBEPHOCTH IMOITYYEHHBIX
pe3ysbTaToB. [IpUUnMHBI UCKAXKEHUSI PE3YIbTATOB AKcIiepuMeHTa. [ToHsTHe
CTaTUCTUYECKOTO TECTa

Knerka kak Ononoruyeckasi cucremMa

2.1

Knerka — cTpykTypHO-(pyHKIIMOHaNbHAs €QuHULA >KuBOro. KMcropus
oTkpbiTus kietku. Paborer P. T'yka, A. JleBenryka. Knetounas teopus
(T. llIBann, M. Ilneiinen, P. BupxoB). OcHOBHbIE IOJIOXKEHUSI COBPEMEHHOM
KJIETOYHOU TEOPUH.

Meroapl  MOJEKYJISIPHOW M KJIETOYHOW  OMOJIOTMH: MHUKPOCKOIIHS,
xpomatorpadusl, anexkTpodopes, METO]T MEUEHBIX aTOMOB,
nuddepeHanbHoe HeHTpUPyrupoBaHme, KyJIbTUBUPOBAHHUE KIIETOK

2.2

XUMHYECKAN COCTaB KIJIETKU. Makpo-, MUKPO- U YJIbTPAMUKDPOIIIEMEHTHI.
Bopna u ee posb Kak pacTBOpUTEIIS, peareHra, y4acTue B CTPyKTypUPOBAaHUU
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KJIIETKH, TEIUIOpPEryysiiui. MuHepalbHble  BellecTBa  KJIETKH, HX
Ouonoruyeckas pojb. Pojab KaTHOHOB M AHHOHOB B KJIETKE.

buonornyeckue nomumepbl. benku. AMHHOKHCIOTHBIM COCTaB OEJIKOB.
Crpykrypbl 6e51k0BO# MoseKybl. [lepBudHas ctpykTypa Oeika, HenTHIHas
CBA3b. BTopuuHas, TpeTHuyHas, YETBEPTHYHAs CTPYKTYyphl. JleHaTypaums.
CpoiictBa OenkoB. Kmaccuduxamus OenkoB. buonorumueckue GyHKIUU
OeJKOB.

YrneBonsl. Momnocaxapunsl, JUCaxapuabl, OJINTOCaxapuabl
1 noaucaxapuabl. OOLui IUIaH CTPOEHUs U (PU3UKO-XUMUYECKUE CBOICTBA
yrieBoJ0B. buonornueckue QyHKIUU yIiIeBOIOB.

Jlumuael.  T'mapodunsHO-THApOPOOHEIE  cBoMicTBa.  Kiaccudbukamms

JIMIINOB. Tpurnuuepuibl, dbochomumu b, BOCKH, CTEPOUIBI.
buonornveckue ¢yHkuu aunugoB. OOnme CBOMCTBa OHMOJIOTHYECKHUX
MeMOpaH - TEKy4ECTb, CIIOCOOHOCTD K caMO3aMBbIKaHUIO,
MOJTYTIPOHUIIAEMOCTb.

Hyxnennoseie kucnorel. [IHK n PHK. CtpoeHne HyKIEHMHOBBIX KHCIIOT.
Hyxneorunpl. Ilpunmun xomruiemeHtapHoctd. IlpaBuiio Yapraddoa.
Crpyxrypa IHK — nBoiinas cnivpans. MecToHaxoXaeHue 1 ONOIOrH4ecKue
¢ynxuuu ITHK. Buast PHK. ®ynkuun PHK B knertke.

Crpoenue monekynsl AT®. Makposprudyeckue cBsizu B MoJiekyiie ATO.
buonornueckue dynkuuu AT®. BoccraHOBIECHHBIE NEPEHOCUMKU, HX
¢yukuuu B kierke. Cexkenuporanue JJHK.

CrpyktypHas OMOJIOTHS: OMOXUMHUUECKHE U OMO(PU3UICCKHUE UCCISIOBAHUS
COCTaBa M MPOCTPAHCTBEHHOUN CTPYKTYpPbl OMOMOJIEKYJI

2.3

Tumel KJIETOK: 3yKapHOTHYecKas W mpokapuoTudeckas. CTpyKTypHO-
GyHKIIMOHATBHBIE 00pa30BaHUS KIETKU.

CtpoeHrue mNpOKApHOTHUECKOM KieTku. KierodHas cTeHKa OakTepuid
u apxeil. OCOOEHHOCTH CTpOEHUS TeTepoTpodHOM U aBTOTPODHOM
IPOKAPUOTUYECKUX KIETOK. MeCTO U poiib MPOKApHUOT B OMOIIEHO3aX.
CrpoeHnue u GyHKIMOHUPOBaHUE AYKapUOTUYECKOU KJIETKH.
[Mnazmarnueckass memOpana (rasmanemMma). CTpykTypa IIa3MaTHueCKOn
MeMOpanbl. TpaHCHopT BeIIECTB uYepe3 IIa3MaTUYECKyr0 MeMOpaHy:
naccuBHbIN (Muddy3us, obnerdennas auddy3us), akTUBHBIN (IEPBUIHBIN
U BTOPUYHBIM aKTUBHBIN TpaHcnopt). [lomynpoHunaeMocTs MeMOpaHBbI.
PabGoTta HaTpwmii-kanueBOro Hacoca. DHIOIMTO3: MUHOIUTO3, (aroimTo3.
Ox3o1uto3. Knetounas crenka. CTpykTypa U QyHKIIUHA KJIETOYHOW CTECHKU
pacTeHul, rpudoB.

[uromnna3ma. [{uto3oib. [{lutockeneT. JBuxenue muToraasMbl. OpraHouIbI
kieTku. OqHOMEMOpPaHHBIE OPTAHOU Bl KJIETKH: SHIOTUIa3MaTHYECKasl CETh
(BIIC), ammapar Tombmxu, JIU30COMBI, WX CTpOEHUE U (DYHKIUW.
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B3aumocBsi3p oqHOMEMOpaHHBIX  OopraHouzoB  kieTku. CrTpoeHue
rpaHyssipHoro petukyinayma. CuHHTE3 pacTBOpUMBIX OenkoB. CuHTE3
KJIETOYHBIX MeMOpaH. ['maakuit (arpaHyssipHBII) 5SHIOMIIA3MAaTHYECKUI
petukynyMm. CekperopHas ¢QyHkuus anmapata [onpmku. TpaHcnopt
BEIIECTB B KIJIETKE. Bakyonum pacTUTENbHBIX KIETOK. KIeTO4HBIA COK.
Typrop.

IToayaBTOHOMHBIE OPraHOUABI KIETKW: MUTOXOHIPUU, TIJTACTUBI.
Crtpoenue u GyHKIIMH MUTOXOHAPUN U TiacTufl. [lepBuyHbIe, BTOPUYHBIC
U CIOXHBIE TUIACTUIBI (POTOCHHTE3UPYIOMIUX IYKAPUOT. XJIOPOILIACTHI,
XPOMOIUTACTBI, JICUKOILIACTHI BBICIINX PACTCHUN.

HememOpanusie opranonas! kietkd CTpoeHue U pyHKIUA HEMEMOpaHHbBIX
OpraHousioB kietku. Pubocombl. MukpodunamenTsl. MpllIeyHbIE€ KIETKH.
Muxkpotpy6ouku. Knerounslii nentp. CTpoeHHE U JABHKEHUE >KTYTHKOB
U pecHUYEK. MUKpOTpyOOUKHM uTOMmIa3Mbl. LleHTproIb.

Snpo. OGosnouka siApa, XpOMAaTHH, KApUOILIa3Ma, SAPBIIIKH, UX CTPOCHUE U
¢yHkuuud.  SnepHblii  OENKOBBIM  MAaTpHUKC. [IpocTpancTBeHHOE
pacrojoXXeHue XpoMocoM B uHTepda3zHOM sjape. benku xpomaTuHa —
TUCTOHBI.

Kiterounsle BkiroueHHs1. CpaBHUTENBHASI XapaKTEPUCTUKA KIIETOK 3YKAPHOT
(pacTuTeNBHOM, )KUBOTHOM, TPUOHOI)

2.4

AccuMWIALIMS W JUCCUMWIISALAS — JBE CTOPOHBI MeTabonu3Ma. Twurbl
oOMeHa BemiecTB: aBTOTPO(MHBIA U reTepoTpodHBI. YyacTue KuUcIopona
B OOMEHHBIX TMpoleccax. OHEpPreTMyeckoe obOecreyeHne KIIETKU:
npeBpamienne AT® B oOMeHHbIX Mpoueccax. DepMeHTaTUBHBINA XapakTep
peakuuii KietoyHoro meradonu3ma. MepMeHTHI, UX CTPOEHHUE, CBOMCTBA
u  mexanusm  jedctBusas.  Kodepmentsl.  Otnuuus  GepMEeHTOB
OT HEOpPraHWMYECKUX KaTajau3aTopoB. belku-akTuBaTOpbl U OENKU-
UHTUOUTOPBI.  3aBUCHMOCTb  CKOPOCTHM  (PEpMEHTAaTUBHBIX  peaKLUui
OT pa3IMYHbIX (PaKTOPOB.

IlepBu4HBINM CHHTE3 OPraHUYECKUX BELIECTB B KieTke. PoTtocuHTe3. Poib
XJIOpOIUIacTOB B mpouecce (orocunre3a. CBeroBas M TeMHOBasi (hasbl.
[IponyktuBHOCTH  (OoTOCHHTE3a. BnusiHue  pa3nIuyHbBIX  (PAKTOPOB
Ha CKOpPOCTh poTocHHTE3a. 3HaUEeHUE (OTOCUHTE3A.

XeMOCHUHTE3. Paznoobpazue OpPraHn3MOB-X€MOCHHTETUKOB:
HUTpUUIUpYOIKEe  OakTepuu,  Kenezo0akTepu,  cepoOaKTepuu,
BOJIOPOJIHbIE OaKTepun. 3HaYCHHE XEMOCHUHTE3A.

AHaspoOHble opranu3Mbl. Buasl Opoxenus. IIpogykTel OpoxeHus u ux
HCIIOJIb30BaHUE YETOBEKOM. AHA3pOOHBIE MUKPOOPTAaHU3MbI KaK OOBEKTHI
OMOTEXHOJIOTHH U BO30OYAUTETN OOJIe3HEH.

AspoOHBIe OpraHUu3MBI. Oranbl AHEPreTUYECKOTO oOMeHa.
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[ToaroToBuTenpHbIA 3Tam. [TUKOINM3 — OECKHUCIOPOAHOE PACIICTICHUE
TJIFOKO3BI.

buonornueckoe OKUCICHUE, WU KIETOYHOE JIbIXaHWE. PO MUTOXOHIpHUIA
B Imporeccax OHOJIOrMYecKoro okuciaeHus. Llukinueckue peakiuu.
OxucnutensHoe QochopunupoBanue. I[IpenmyiiectBa a’poOHOTO MyTH
oOMeHa BeIeCTB Tepen aHadpOOHBIM. I(HPEKTUBHOCTD IHEPTETUICCKOTO
obmeHa

2.5

Peakunn MatpuyHoro cuHrtesa. [I[pyuHIMI KOMIUIEMEHTAPHOCTH B PEAKIUAX
MaTpUYHOTO CHUHTe3a. Peanm3amusi HaclIeACTBEHHOM  WH(pOpMaIUU.
I'eneTnueckuil koA, €ro CBOWCTBA. TpPaHCKPUIILMS — MATPUYHBIM CHHTE3
PHK. [TpuHUHATBI TPAHCKPUIILUAHN: KOMILIEMEHTAPHOCTb,
AHTHUIAPAIJIENBHOCTh, ACHMMETPUYHOCTD. TpaHCIIALMSA U €€ dTalbl. Y YacTHe
tpancniopTHeix PHK B OuocunTeze Oenka. YcioBusi O6uocuHTe3a Oelka.
KoaunpoBanue amuHokucaot. Ponbs pubocom B OuocuHTe3e Oemka.
Opranuzanus reHOMa y IPOKAapUOT U JYKapHOT. Perymsmus akTMBHOCTH
reHoB y npokapuoT. ['unoresa onepona (®@. XKakoo, XK. Mano). Perymnsuus
0OMEHHBIX MpOLECcCOB B KieTke. Kiletounslii romeocTas.

Bupycsl — HekneTounble (OpMBbI )KU3HU U 00JIUTraTHbIE apa3uThl. CTpoeHue
MIPOCTHIX U CJIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTeprodaros.

Bupycubie 3a0oeBaHus yeiaoBeka, skuBoTHbIX, pactenuit. CITN/, COVID-
19, coumanbHble U METUIIMTHCKUE MPOOIEMBI

2.6

Knerounsii 1muki, ero mepuoiabl W peryisius. WHrepdaza u MuTO3.
OcobeHHOCTH TIPOLIECCOB, MTpoTekaronux B unTepdase. [loaroroBka kieTku
Kk geneHuto. IlpecuHTeTndeckuit (MOCTMUTOTHYECKHUM), CHHTETUYECKUN
Y TTOCTCUHTETUYECKUN (MPEMUTOTUYECKUI) IepUO/Ibl UHTEP(]a3bI.
Marpuunbii cunte3 [JHK-perumkanusa. Ilpuaouner perumkanuu JIHK:
KOMILJIEMEHTAPHOCTb, MOJTYKOHCEPBATUBHBIN CUHTE3, aHTUIAPAJIJIEIbHOCTD.
Mexanuzm perukanuu  JIHK. Xpomocomsl. CTpoeHHE XpOMOCOM.
Tenomepsr u Tenomepaza. XpOMOCOMHBIA HAOOp KIETKM — KapUOTHIL.
JlunmonaHbIi W TarwioWJHBIA  HAOOpPBI  XpOMOCOM. ['OMOJIOTHYHBIE
XpOMOCOMBI. [10710BBIE XPOMOCOMBI.

lenenue kieTku — MuT03. CTaguum MHUTO3a W NPOUCXOISAIIUME B HUX
npoueccel. Tumbl muto3a. KapuokmHes u muTOKHMHE3. bHomormuyeckoe
3HAYEHWE  MHUTO3a. Perymsinuss  MUTOTHYECKOTO  I[MKJIA  KJIETKH.
[Iporpammupyemast KieTouHasi THOEIb — armomnTo3.

O yHKIIMOHAIbHAA T€HOMUKA

Opranusm kak OMOJIOTHYECcKasi cucTeMa

3.1

O)IHOKJ'ICTO‘IHLIC, KOJIOHHAJIbHBIC, MHOTI'OKJICTOYHBIC OpraHn3Mbl
U MHOI'OTKaAHCBLIC OPraHHU3MBl.
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®opmbl pa3MHOKEHHSI OPraHU3MOB: Oecrojioe (BKJIHOYas BEreTaTHBHOE)
U 1osioBoe. Buapl 6ecrnonoro pasMHOXKEHHS: MOYKOBAaHUE, CHOPYJISALIMS,
dbparMeHTanus, KIOHHPOBAHUE.

[TonoBoe pa3zmuokenue. [lonoBble kneTku, ninm ramersl. Meno3. Craguu
Mmeiio3a. [loBenenue xpomocom B merose. Kpoccunrosep. buonornueckuii
CMBICII M€1103a M TMOJIOBOIO Mpouecca. Meno3 u ero Mecto B KU3HEHHOM
LUKJIE OPraHU3MOB.

IIpen3aponpieBoe pa3Butue. ['amerorenes y KuBOTHBIX. [10710BBIE XKENTE3HI.
ObpazoBanue W pa3BUTHE TOJOBBIX KiIeTOK. CrepMaroreHe3 M OOTEHE3.
Ctpoenue moyioBbIX KJIeToK. OMmI0I0TBOPEHUE U SMOPHUOHAILHOE Pa3BUTHE
KUBOTHBIX. CrocoObl  OIUIOJJOTBOPEHUS:  HApy>XKHOE, BHYTPEHHEE.
[TapTeHorenes.

WunuBunyanbHoe — pa3BuTue  opranu3mMoB  (oHtoreHe3).  Cranuu
AMOpHOreHe3a KUBOTHBIX (HAa mpuMmepe JArymku). JpooOnenue. Tumsl
apo6senusi. OcoGeHHOCTH APOOJIEHUS MIIEKONUTAIOUUX. 3apOAbIIIEBbIE
JUCTKU (racTpyisiius). 3akiajgka OpraHOB U TKaHEH W3 3apOJbIIIEBBIX
JUCTKOB. B3anMHOe BiMsAHME YacTed pPa3BUBAIOLIECTOCS 3apOJbIIIa
(aMOpuoHaNIbHAsT MHIYKIHUS). 3aKiajka IJlaHa CTPOEHUsS >KMBOTHOTO Kak
pe3yabTar HEpaAPXUYECKUX B3aNMOJICHCTBUI TE€HOB. Bnusinue
Ha SMOPHOHAJILHOE PA3BUTHE PA3IUYHBIX (PAKTOPOB OKPYKAIOUIEH CPEIIbI.
Poct u pasButue xuBOoTHBIX. [locTamMOpuoHanbHBIM nepuon. Ilpsmoe
U Hempsimoe pas3BuTHe. PaszButue ¢ Meramop(o3oM y Oecro3BOHOYHBIX
M TI03BOHOYHBIX JKMBOTHBIX. bHOJOrMYyeckoe 3HA4YEHHE MPSAMOro
U HENpPSIMOTO Pa3BUTHS, UX PACHPOCTPAHEHUE B NpUpoJe. Thmbl pocTa
KUBOTHBIX. DAKTOPBI PETYISIUUU POCTA KUBOTHBIX M yenoBeka. Craauu
MOCTAMOPUOHANIBHOIO PAa3BUTHS Yy JKMBOTHBIX M 4yenoBeka. llepuopsl
OHTOT'€HE3a YEIOBEKA.

PasmHoxeHne u pasButue pacrtenumil. I'amerodur m crmopodur. Meiio3
B JKM3HEHHOM Iukje pacteHuil. OOpa3zoBaHue CIOp B Mpoliecce Meinosa.
I'amerorene3 y pacteHuil. OnjaoAOTBOPEHHE U PAa3BUTHE PACTUTEIbHBIX
OpraHu3MoB. /[I[BOWHOE OIUIONOTBOPEHHE Yy LBETKOBBIX PACTECHHIA.
OOpazoBaHue W pa3BUTHE CEMEHU. MexaHU3Mbl PEryJisilud OHTOT€He3a
Yy PaCTEHUH U KUBOTHBIX

3.2

HUctopuss  craHOBIIEHMST W DPa3BUTHS  TIE€HETMKM  KaK  HAyKW.
OcCHOBHBIE TCHETHMYECKHE TOHATHSI H CHMBOJBL. | OMOJIOrHYHBIC
XPOMOCOMBI, aJlIeIbHBIC I'CHBI, AJIbTEPHATUBHBIC MPU3HAKH,
JIOMUHAHTHBIN U PELECCUBHBIA MPU3HAK, TOMO3UT0Ta, T€TEPO3UTOTA, YUCTAS
JIMHUS, TUOPUIBI, T'€HOTHII, dbeHoTurl. OcHOBHEBIE METObI
T'€HETHUKU: THOPHIOTOTHUCCKUHT, IIUTOJIOTUYCSCKHUM, MOJIEKYJISIPHO-
re€HETUYECKUH
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3.3

Monorubpunnoe ckpenmBanue. IlepBeiii 3akoH MeHaens — 3akKoH
eauHooOpaszusi THOPUIOB MEepBOro MokoJjieHus. [IpaBuino JOMUHUPOBAHUS.
Bropoii 3akoH Menaenss — 3aKOH  paCIICIUIEHHAS  IPU3HAKOB.
[{utomornyeckue OCHOBBI MOHOTHOPHIHOTO CKpeIlMBaHUA. [ umoresa
YHUCTOTHI FaMeT.

AHaIM3upyoliee CKpeEIlIUBaHUE. [TpoMexxyTOUHBII XapakTep
HacyienoBaHus. Pacuiennenre npu3HakoB MIPY HEMOJIHOM JOMUHUPOBAHUM.

JlurubpunHoe  ckpemmBaHue. Tpetuil 3akoH MeHnmenss —  3akOH
HE3aBUCUMOTO HACJIEIOBAHMUS IPU3HAKOB. [luTONOrMYeckue OCHOBBI
TUTHOPUIHOTO CKPEIIMBAHMS.

CuernieHHOE HacienoBaHue npu3HakoB. Pa6otel T. Moprana. CrenieHHoe
HACJICIOBAHUE TE€HOB, HAPYIIECHUE CLEIUICHUS MEXAY TeHaMHU. XPOMOCOMHAs
TEOpHUs HACIIEICTBEHHOCTH.

I'enetuka mona. XpoMOCOMHBIM MEXaHU3M ONPEACICHUS T0Ja. AYTOCOMBI
W TIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbIH M TE€TEPOraMETHBIM IIOJ.
['eneTnueckass CTpyKTypa IMOJIOBBIX XpoMocoM. HaciienoBanue mpru3HaKoOB,
CLECIUICHHBIX C TMOJIOM. ['eHOTHII Kak 1enocTHas cucreMa. [lienorponus —
MHO>KECTBEHHOE JIEUCTBUEC reHa. MHOXeCTBEHHBIN aJICIIN3M.
B3auMogeilicTBUe HeaieNbHBIX TE€HOB. KoMrmieMeHTapHOCTh. NHCTa3.
[Tomumepus

3.4

B3aumogeiictBue reHotuna W cpeapl npu  (GOPMHPOBAHMU (PEHOTHIA.
N3meHunBOCTh NpH3HAKOB. KaueCcTBEHHBIE U KOJIMYECTBEHHBIC ITPU3HAKMU.
Buapl ©3MEHUNBOCTH: HEHACIIEACTBEHHAS U HACIICICTBEHHAS.
MoaudukanronHas u3MeHYMBOCTh. Ponb cpeapl B (GopMHpOBaHUU
MOIU(PUKAIIMOHHON  W3MEHYMBOCTH. Hopma  peakuum  npu3HaKa.
Bapuaunonnsiii psn u BapuanronHas kpuas (B. Moranncen). CpoiicTBa
MOAU(PUKALMOHHON U3MEHUHUBOCTH.

I'enoTunuueckas NU3MEHYUBOCTD. CBoiicTBa T€HOTUITNYECKOU
W3MEHYUBOCTH. BHUABI I'€HOTHIIMYECKON H3MEHYMBOCTH: KOMOMHATHBHAS,
MYyTalOHHAsI.

KomOunaTuBHass M3MEeHYMBOCTH. Mei03 M TMOJIOBOM MpPOILIECC — OCHOBA
KOMOMHATUBHON H3MEHUYUBOCTH. PoJIb KOMOMHATUBHOM HM3MEHYHMBOCTHU
B CO3JIaHUH TCHETUYECKOT0 pa3HO00pa3us B IMpejieiax OJTHOrO BUA.
MyTanmoHHass W3MEHYHUBOCTh. BuIbl MyTanuili: T€HHbIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W WHAYUHUPOBAHHbICE MyTaluu. SAaepHbie
U [UTOIIa3MaThudyeckue mytauuv. COMaTUYE€CKHE W TOJIOBBIE MYTAllWH.
[IpyuriHbl BO3HUKHOBEHMS MyTanuid. MyTareHel M WX BJIUSHUE Ha
OpPTraHu3Mbl.  3aKOHOMEPHOCTHM  MYTallMOHHOTO  TMpolecca.  3aKOH
TOMOJIOTUYECKHX PsIZIOB B HacjeaAcTBeHHOW n3meHunBocty (H.M. BaBuios).
BHesimepHass ”3AMEHUMBOCTD U HACJIEACTBEHHOCTD
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3.5

Kapuorun uenoBexka. MexayHapoaHas mporpaMma MCCII€IOBaHUSI T€HOMa
yenoBeKa. MeToapl M3YyYEeHHUSI TE€HETHMKM YEJIOBEKA: TIE€HEATOTHYECKUM,
OJIM3HEIIOBBIM, LIMTOr€HETUYECKU, MOIMYJISLIUOHHO-CTATUCTUYECKUM,
MOJIEKYJISIpHO-TeHETUUEeCKU. COBpPEMEHHOE  ONpEeNeNICHue T'€HOTHUIIA:
MOJJTHOTEHOMHOE€ CEKBEHUPOBAHHUE, TEHOTUIIMPOBAHWE, B TOM YHUCIE
¢ momompio III[P-amanu3a. HacmencTBeHHble 3a00JIeBaHHMS YEIOBEKA.
['enHble 1 XpOMOCOMHBIE 00JIE3HU Y€JIOBEKa. boyie3HU ¢ HACIENCTBEHHON
MPEIPACIOIOKEHHOCTHIO. 3HaucHUE MEJIUIIUHCKOMN TeHETUKHU
B TMPEJOTBPAIICHUH W JICUCHUH TEHETHMYECKHUX 3a00JICBAaHUN YeJIOBEKa.
CTBOIIOBBIC KJICTKH

3.6

JlomecThkanus M CeNeKUMs. 3apOoXkJACHHE CEJIEKUHH W JTOMECTUKALIHH.
Yyenne H.M. BaBmioBa o0 leHTpax NPOUCXOXKIEHUS U MHOrooOpasus
KYyJIbTYpHBIX pacTeHuil. Ponp ceinekiuu B CO3JaHUM COPTOB PACTEHUM
Y NopoJ XKUBOTHBIX. COpT, mopoAa, ITaMM. 3aKOH TOMOJIOTHYECKHUX PSIIOB
B HaclencTBeHHOM wu3MmeHuuBocth H.M. BasuioBa, ero 3HaueHue
JUTSI CEJIEKITMOHHON paOOTHI.

Meroabl cenekMOHHON paboThl. VMcKyccTBEHHBI OTOOp: MacCOBBIM
U UHIUBUIYAIbHBIM. DTanbl KOMOMHAIMOHHOW cenekiuu. KcrnbiTaHue
npousBoAuTenell Mo noroMcTBy. OTOOp MO TEHOTUIY C IOMOUIbIO
OLICHKM (PEHOTHUIIa MOTOMCTBA U OTOOP MO T'€HOTHUITY C MOMOILIBIO aHAIHM3a
JTHK.

HcKyccTBeHHBI ~ MyTareHe3 Kak  METOJ  CEJIEKUMOHHOW  paOoThI.
PamnanmoHHBII W XMMHYECKMHA MYTAreHe3 Kak MCTOYHUK MYTAIUi
y  KylIbTypHbIX (opm opranuzmMoB. Mcronb3oBaHHME€ T'€HOMHOTO
penakTupoBaHusi U MeTo0B pekoMmOuHaHTHbIX JIHK nns momyuyenus
UCXOJHOI'0 MaTepuania sl CEJIEKLIHH.

ITonyuenue IIOJIUIIJIOUIOB. Bryrpusunosas ruOpUIN3aLIUSL.
brnu3kopoacTBEHHOE CKpelMBaHue, WM WHOpuauHr. HepoacTBeHHoe
CKpeIllMBaHWE, WM  ayTOpuauHr. lerepo3uc ©  €ro  MNPUYUHBI.
Ucnonb3oBanue rerepo3uca B cenekuu. OTnalneHHas TUOpUAn3aIus.
[Ipeononenue Gecruioaust MEXBUIOBBIX TMOPUAOB. JlOCTHKEHHS CENEKIUU
pPacTEHUN U JKUBOTHBIX

3.7

OOBbeKThl, UCHOJb3yeMble B OHOTEXHOJIOTUH, — KJIETOYHBbIE U TKAHEBbBIC
KYJIbTYpbl, MHUKPOOPTaHM3MbI, MX XapaKTepUCTHKA. TpaauunoHHAs
OMOTEXHOJIOTHS: XJeOoneueHrne, NojJyuyeHue KUCIOMOJIOYHBIX MPOIYKTOB,
BUHOJIENHE. MukpoOuonoruyeckui CUHTES3. OOBeKTHI
MUKpoOuosiornyeckux TexHosnoruid. [IpousBoncTtBo Oenika, aMHUHOKHUCIIOT
U BUTaMUHOB. VCKycCTBEHHOE  OIIOAOTBOpPEHHE. PexoHCTpyKuus
SMLEKIETOK U KIOHMPOBAaHHUE >KUBOTHBIX. MeToa TpaHCIUIAaHTAaUMUU saep
KJIETOK.
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XpoMOCOMHass M TE€HHas WHXEHEpUs. VICKYyCCTBEHHBI CHHTE3 TI€Ha
1 KoHcTpyupoBaHue pekomonHanTHbIX JIHK. JlocTuxkeHus u nepCrneKTUBEI
XpPOMOCOMHOW M TEHHOW WH)XEeHEepUH. MeIUIMHCKHE OHOTEXHOIOTHH.
Hcnonb30BaHNUE CTBOJIOBBIX KIIETOK

Cucremau MHOF006paBI/IC OpraHnu4cCKOro Mmmupa

4.1

buonoruueckoe pasHooOpaszue opranm3moB. CoBpeMeHHas CHCTeMa
opranudeckoro mupa. [IlpuHiuns! kinaccupukanuu opranu3MoB. OCHOBHbIE
CUCTEMAaTUYECKHUE IPYIIbI OPraHU3MOB.

OcoOeHHOCTH  CTPOCHHMSI M JKU3HENCATEIBHOCTH  OJHOKJIETOYHBIX
opraHu3MoB. bakTepuu, apxew, OJHOKJICTOYHBIC TPHOBI, OJHOKJICTOYHBIC
BOJIOpPOCHH, Jpyrue npoTucTbl. KonoHuanbHble OpraHusmsel. J[BuxkeHue
OJIHOKJIETOYHBIX OPraHU3MOB: aMeOOUIHOE, IKI'YTUKOBOE, PECHUYHOE.
3amura y OJHOKJIETOUYHBIX OPraHu3MOB. Pa3pakuMoCTh y OJHOKJIETOUHBIX
OpraHu3MoOB. TakCHUCHI

4.2

MHOrokneToYHble pacTeHus. B3auMOCBSA3b YaCTEd MHOTOKIETOYHOIO
opranu3ma. TKaHW, OpraHbl M CHCTEMbl OPTraHOB MHOTOKJIETOYHOTO
opranuzma. OpraHu3m Kak eauHoe 1enoe. Tkanu pacteHuil. Tumsl
pacTUTENIbHBIX TKaHEH: oOpa3oBareNibHAsl, TMOKPOBHAsA, MPOBOIAIIAS,
OCHOBHad, MEXaHMYEeCKasl. OcobenHocT CTpOCHUH, byHKIIH
Y PACITOJIOKECHHS TKAaHEW B OpraHax pacTEHUN

4.3

BereratuBHble M T€HEpaTUBHBIE OpraHbl pacTeHnid. DYHKIHH OpPraHOB
u cucrem opradHoB. Kapkac pacrenuit. JIBUKE€HHME MHOTOKJIETOYHBIX
pacTeHMil: Tponu3Mbl U HacTuu. llormomieHue BOABI, YIIEKUCIOrO rasa
W MHUHEpaJbHBIX BeHIEeCTB pacTeHusMH. Jlpixanuwe pactenuid. Juddysus
ra3oB 4epe3 IOBEPXHOCTb KIETKH. TpaHCHOPTHBIE CHUCTEMBI DPACTCHUHU.
Brinenenne y pacteHuid. 3amunra y MHOTOKJIETOUHBIX pacTeHnid. KyTukyia.
CpencrTBa nacCUBHOM U XUMUYECKOM 3a1IUThl. OUTOHITUBI.
PaznpaxuMoCTh U perymnsauns y Opranu3MoB. Pa3npakuMocTs U peryJisius
Y MHOTOKJIETOYHBIX PACTEHUN. POCTOBBIE BElllECTBA U X 3HAUYCHHE

4.5

MHOrok/IeTOUYHbIE >KMBOTHBIC. B3aMMOCBS3bp YacTell MHOTOKJIETOYHOIO
opranu3ma. TKaHW, OpraHbl M CHCTEMbl OpPraHOB MHOTOKJIETOYHOTO
opranuszma. Opranusm Kak eauHoe 1enoe. ['omeocra3. TkaHM KUBOTHBIX
1 YelioBeKa. THIIBI >KMBOTHBIX TKaHEM: 3MHUTEIUaIbHAsA, COCAUHUTEIILHAS,
MbIIIeuHast, HepBHast. OCOOEHHOCTH CTPOCHUS, QYHKIIUNA U PACTIOJIOKCHUS
TKaHEW B OpraHax »KMBOTHBIX U YEJIOBEKA

4.6

Opranbl U CHUCTEMBI OPraHOB >KUBOTHBIX. (DYHKIIMM OpPraHOB M CHUCTEM
opraHoB. Omopa Tema  opraHu3moB. CkeneTbl  OJHOKJIECTOYHBIX
W MHOTOKJIETOYHBIX >KMBOTHBIX. HapyXHbI1 ¥ BHYTPEHHHUM CKEJET.
CtpoeHue U TUIbI COEAUHEHUST KOCTEH.
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JIBU>KEHHE MHOTOKJIETOYHBIX XHUBOTHBIX. [IuTtanue xuBoTHbIX. [luTanue
NO3BOHOYHBIX JKMBOTHBIX. JlpIXaHWe JKHMBOTHBIX. KOXKHOE JbIXaHHE.
XKabepHoe 1 1eroyHoe JbIXaHue.

JIpIXaHHE MO3BOHOYHBIX )KUBOTHBIX. DBOJIIOLIMOHHOE YCIOKHEHUE CTPOEHUS
JETKUX TO3BOHOYHBIX JKMBOTHBIX. JlpIXaTenbHas CHUCTEMa YEJIOBEKA.
MexaHu3M BEHTWISIIUU JIETKUX Yy NTHUIl U MIIEKONUTAaImuX. TpaHncnopt
BEILIECTB Y OPraHu3MOB. TpaHCIOPT BEMIECTB y KUBOTHBIX. KpOBEHOCHAs
cuctema U ee opranbl. KpoBeHOCHasi cucTeMa MO3BOHOYHBIX YKWBOTHBIX.
Kpyru kpoBooOpaiieHus. OBOMIOIUOHHBIE  YCIOXXHEHHUS  CTPOCHUS
KPOBEHOCHOW  CHCTEMBI  IO3BOHOYHBIX  JKMBOTHBIX.  Bpiaenenue
y opranu3moB. Bebinenenue y XKUBOTHBIX. COKpaTUTENbHBIE BaKyOJIU.
Opransl BeieneHns. CBA3b MOJOCTH TEIA C KPOBEHOCHOM U BBIIECIUTEILHON
cucteMamMu.  BpigeneHue y — TO3BOHOYHBIX — KMBOTHBIX.  3alllUTa
Yy MHOTOKJETOYHBIX JKUBOTHBIX. [IOKpOBBI W HMX MPOU3BOJIHBIC.
PazgpaxkumMocTe ©  perymanuss |y OpraHu3MoB. PaznmpaxuMocTb
Yy OJIHOKJICTOUHBIX OpraHu3MoB. Takcuchel. Pa3znpakxuMocTh W peryssius
Yy MHOTOKJIETOUHBIX pacTeHUN. POCTOBBIE BellleCTBA U UX 3HAYCHHUE.
HepBHast cucrema u pediekTopHas peryasiuus y MHOTOKJIETOYHBIX
KUBOTHBIX. HepBHasi cucteMa u ee oT/elNbl. DBOIIOIMOHHOE YCIOXKHEHUE
CTPOCHUSI HEPBHOW CUCTEMBI Y ’KUBOTHBIX.

Pa3zpaboTka anroputmMoB u nporpamm i 3GHEeKTUBHON (PYHKITMOHATIBHON
AHHOTAIlMM T€HOMOB, TPAHCKPUITOMOB, IPOTEOMOB, METAa0OJIOMOB
MUKPOOPTaHU3MOB, PACTEHUHN, ’KUBOTHBIX U YEJIOBEKA

OpFaHI/II’)M 4CJIOBCKA U €T'0 310POBLC

5.1

Opranbl um cucTeMBl OpPraHoB uenoBeka. OTAensl TOJIOBHOIO Mo3ra
MMO3BOHOYHBIX >KUBOTHBIX. Pedniekc u peduiexkropHas nyra. bezycioBHbie
U yCIIOBHbIE peduieKkchl. ['ymMopasibHast perysiiuus U SHJOKPUHHAs CUCTEMa
KUBOTHBIX W 4YesioBeka. JKene3bl HIOKPUHHOM CUCTEMBI U UX TOPMOHBI.
JleficTBUE TOPMOHOB. B3aMMOCBSI3b HEPBHOW M SHIAOKPUHHOW CHCTEM.
I'mnoTtanmamo-runoduzapuas cucrema. Pednekc u pediaekTopHas myra.
be3ycioBHbIE U YCI0BHBIE pedhIeKChl

5.2

3amuTa opranusma ot 0osesneil. UMMyHHas cucrema yenoBeka. Kinetounsii
151 T'yMOpPaJIbHbIN MMMYHUTET. BpoxnenHsin, npUOOPETEHHBIN
crienupuyecKuit MMMYHHUTET. Teopus KJIOHAJIbHO-CEJIEKTUBHOTO
nmmynuteta (II. Dpnux, ®.M. bepuer, C. Tonerasa). BocnanurenabHbie
OTBETHl OPraHU3MOB. Polb BpOXKIEHHOIO HMMMYHUTETa B Pa3BUTHH
CUCTEMHBIX 3a00JIeBaHUN

5.3

Kposenocnas cucrema u ee opransl. Cepale, KPOBEHOCHBIE COCYbI U KPOBb.
Kpyru kpoBooOpamienusi. Pabora cepatia u ee peryisinus
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5.4

Hbixanue uyenoBeka. Juddysus ra30B uepe3 MNOBEPXHOCTh KIETKH.
JlpIxaTenpHasi cucTeMa 4ejoBeka. J[pixarenabHas MOBEPXHOCTb. Peryssimms
apIxaHus. J{pixatenbHbie 00bEeMBbI

5.5

HI/IIHGBapI/ITeJIBHaﬂ CHCTCMA 4YCJIOBCKA. OTI[GJ'IBI IMUIICBAPUTCIIBHOI'O TPAKTA.
HI/IHICBapI/ITCJ'II)HLIG KCJIC3HEI. BHYTpI/IHOJIOCTHOG N BHYTPHKIICTOYHOC
IMMIICBAPCHUC

5.6

[ToxpoBbl u ux mpousBogubie. Opransl BeigeneHus. [louku. Ctpoenue
u (GyHKIMOHHpOBaHHE HedpoHa. DuUIbTpalus, CeKpernuss U o0paTHOe
BCAChIBaHME KaK MEXaHHM3Mbl pabOThl OpraHoB BblaeieHHs. OOpa3zoBaHUe
MOYH y YeJIOBEKa

5.7

I{BI/DKCHI/IG yeJIoBeKa: MbIlieuHas cucreMa. CKeJIeTHbIS MBIIINOBI U UX pa60Ta.
CTpOGHI/IC X THUIIBI COCOMHCHU KOCTEM

Teopus 3Bosmronuu. Pazsutue xxu3Hu Ha 3emiie

6.1

OBomtonmonHass teopuss Y. JlapBuna. IIpeamocbuiki BO3HUKHOBEHMS
napBuHu3Ma. JKW3Hb U Hay4yHas aesaTenbHocTh Y. JlapBuHa.

JBrkymue cwibl dBoiouuu  BugoB 1o Y. JlapBuHy (BbIcOKas
UHTEHCHUBHOCTb pa3MHOKEHUS OpraHU3MOB, HacCIIeJICTBEHHAs
M3MEHYUBOCTh, O0pPH0OA 3a CYIIECTBOBAHUE, €CTECTBEHHBIN U MCKYCCTBEHHBIN
oT0op).

Odopmnenue cunterudyeckord Teopun sBosonuu (CT3I). HeitrpanbHas
Teopust 3Bodtounu. CoBpeMEHHas 3BOJIOLMOHHAS OHMOJOTUs. 3HAaYEHUE
ABOJIFOIIMOHHON TEOpUU B (DOPMHUPOBAHUM €CTECTBEHHO-HAYYHON KapTHUHBI
MHUpa

6.2

[Tonynsauus Kak 3eMeHTapHas equHUIA 3BOIIOINN. COBpEMEHHBIE METObI
OLICHKM T€HETUYECKOT0 pa3HOO0pa3us U CTPYKTYphl nomysiuuid. 3mMenenue
reHo()oH/1a MOMYJISALNN KaK 3JIEMEHTapHOE 3BOJIIOLIMOHHOE SIBIEHUE. 3aKOH
reHeTudeckoro pasHosecus Jlx. Xapau, B. BaiinGepra.

DOnemeHTapHble (PAKTOPBI (IBMKYIIME CHJIBI) SBOMIONUHM. MyTallMOHHBINA
npouecc. KomOuHathBHas HW3MeHYMBOCTb. Jlpeld reHoB — ciydaiiHbie
HEHaNpaBJCHHbIE W3MEHEHHUs 4acTOT ajjened B momyisuusax. O¢gekt
ocHoBarenss. Murpauun. M3onmauus  nmomynauuii:  reorpaduueckas
(mpocTpaHcTBeHHAas1 ), Ononoruyeckas (penpoayKTHUBHAs).

EctecTBeHHbIit oTOOp — Hampamistomui ¢aktop dBomroiuu. Dopmbl
€CTECTBEHHOTO OTOOpa: NBIDKYIIWM, CTaOWIM3UPYIOMIHM, pa3pbIBAIOIINN
(mm3pyntuBHBIN). [lomoBoit oTOOP.

[IpucnocoOaeHHOCT,  OPraHU3MOB  KaK  pe3yJbTaT MHUKPOIBOJIOLUU.
Bo3HukHOBEHHE  TIPUCIIOCOOJIGHWM Yy OpraHu3mMoB.  ApomMop¢o3bl
u  uavoamantanuu. llpumepbl  mpucnocoOiieHuid y  OpraHu3MOB.
OTHOCUTENBHOCTH MPUCIIOCOOIEHHOCTH OPTaHU3MOB.
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Bun, ero kputrepum u cTpykTypa. BumooOpazoBaHue Kak pe3ysibTaT
MHUKPOIBOIOIUH. M30imsmms — kimrodeBoit hakTop BuaooOpazoanus. [Iytu
U CcrmocoObl  BHA00Opa3oBaHUs: ajulonarpudeckoe (reorpadudeckoe),
CUMIIATPUYECKOE (IKOJOTUYECKOE), «MTHOBEHHOE» (TIOJUIUIIOUIU3ALINS,
rubpuan3anus). JJmuTeasHOCTh S3BOTIOIMOHHBIX MTPOIIECCOB.

Mexanu3mbl GOpMUPOBAHUS OMOTOTUIECKOTO Pa3HOOOPA3HSL.

Pons »BoMOIMOHHONW OWOJNOrMM B pa3pabOTKE Hay4YHBIX METOJ/IOB
COXpaHeHus1 Ouopa3zHo0Opaszusa. MUKPOIBOIOLNS U KOIBOIIOIHS Tapa3uTOB
U UX X035eB. MexaHu3Mbl (OpMHUPOBAHUS YCTOWYMBOCTU K aHTUOMOTUKAM
U CIocoObl OOpHOBI ¢ HE

6.3

Metonbsl wu3ydeHHsT MakpoldBodonuMu. [laneoHTONOrHYECKHE METOJbI
u3ydeHus: spoitouuu. llepexomnsie GopMbl U (UIOTEHETUYECKUE PSIIbI
OpTraHU3MOB.

buoreorpaduyeckue metonbl u3ydeHus sBoitouuu. CpaBHeHUE QIIOPHI
u ¢dayHbl MaTepUKOB U OCTPOBOB. buoreorpaduueckue obnactu 3emiu.
Buapi-sHIEMHUKN U PETAKTHI.

OMOpPHOJIOTHUECKUE U CPAaBHUTEIbHO-MOP(POIOTHUYECKUE METOAbI U3yUEHUS
ABONIOIMH. [ eHeTHUECKE MEXaHU3MBbI BOJIIOIIMM OHTOTCHE3a U MOSBIICHUS
ABOJIIOIMOHHBIX HOBIIECTB. ['OMOJIOTUYHBIE W aHAJOTUYHBIE OpTaHbI.
PyaumenTtapaple opraHbl W aTaBU3MBL. MOJEKYJISIPHO-TCHETHYECKHE,
OMOXMMHUYECKHE ¢ MaTEMaTUYECKUE METOJbl HW3YYCHHUS OBOJIOIUU.
["'omonoruvnbIe TCHBI. CoBpeMeHHBIC METO/IbI MTOCTPOCHUS
(UIOTEHETHYCCKUX JIePEBBEB. XPOMOCOMHBIE MYTAIlMM W DBOJIFOIUS
T€HOMOB.

OO61ue 3aKOHOMEPHOCTH (TIpaBuJIa) SBoJronuu. HeoOpaTHMOCTh IBOTIOIIHH.
AnanTtuBHasa paaguanus. HepaBHOMEPHOCTh TEMIIOB 3BOJIOIUN

6.4

Hayunbple rumore3bl NPOUCXOXKIACHHS KU3HM Ha 3emue. AOuoreHes
U naHcnepmud. JloHaydHble NIPEACTABICHHUS O 3apOXKIACHUU JKU3HU
(kpearmoHu3M). I'MmoTe3a MOCTOSSHHOTO CaMO3apOXKIEHUS JKU3HU U €€
onpoBepkeHue onbeitaMu @D. Penu, JI. Cnamnanuanu, JI. Ilacrepa.
[IpoucxoxaeHne Ku3Hu U aCTPOOHOIOT U

OcHOBHBIE ~ JTambl ~ HEOPraHUYECKOW  DBOJIIOLUU. [InanerapHas
(reonoruveckast) BOJIONHS. XUMHUECKasi dBOTIONNsI. AOGUOTEHHBIN CHHTE3
OpraHUYeCcKuX BellecTB n3 Heopranndeckux. OnsiT C. Mumepa u I'. IOpu.
ObpazoBanue monuMepoB u3 MoHoMepoB. KoanepBarHas runoresa
AWM. Onapuna, runore3a mnepBuyHoro OynboHa JIx. XosjeiiHa,
reHeruueckas runotesa I'. Memnepa. Pu6ozumer (T. Uek) u runoresa «mupa
PHK» V. 'mnbepra. ®opmupoBanue MeMOpaH 1 BOSHUKHOBEHHUE TIPOTOKIICTKH.
Uctopusa 3emnm um MeTonbl ee u3yuyeHus. lckomaeMple OpPraHUYECKHE
octatku. ['eoxpoHonorust u ee meroabl. OTHOCUTENbHAS M a0COIIOTHAA
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reoXpOoHOJIOrus. [ €e0OXpoHOIOruuecKast Kaia: 30Hbl, 3pbl, HEPUOJIBI, STOXU.
HauvanbHble 3Tanbel opranndeckor sBomonuu. [losBiieHMe u 3BOJIOLIHS
NEPBBIX KJIETOK. OBOJIOLMSA MeTaboin3Ma. BO3HUKHOBEHHE TEPBBIX
skocucteM. CoBpeMeHHbIE MUKPOOHbBIE OMOIJIEHKH KaK aHajor MEPBBIX Ha
3emiie coobmrecTB. CTpoMaTOIUTHI. [IpoKapuOTH U 3YKapHUOTHI.
[Ipoucxoxnenue 3yKapHuoT (cumbuorenes). DBOJIIOLHOHHOE
IPOUCXOKIAECHUE BUPYCOB. [IponcX0okaeHne MHOTOKJIETOYHBIX OPIaHU3MOB.
BO3HMKHOBEHHE OCHOBHBIX TPyl MHOTOKJIETOYHBIX OPTaHU3MOB.
OcHOBHBIE 3Tanbl 3BOJIOIUHN BHICIIUX pacTeHud. OcHOBHBIE apoMOpP(O3bI
pacteHud. Bpixon pacrenuid Ha cymy. I[losiBlieHHWE CIIOPOBBIX PaCTEHUM
Y 3aBOeBaHue UMHU cylu. CemeHHbIe pacTeHus. [Iponcxox1eHre NBETKOBBIX
pacTeHuil.

OcHOBHBIE 3Tallbl 3BOJIOLUU KMUBOTHOrO Mupa. OCHOBHBIE apoMop(o3bl
KUBOTHBIX. Bennckas ¢ayna. KemOpulickuil B3pbIB — TMOSBIICHUE
COBpeMEHHBIX THUNOB. IlepBble XOpmoBblie >XHMBOTHbIE. JKU3HB B BOJE.
OBomiolMs MO3BOHOYHBIX. [Ipoucxoxknenue ampuOuil U penTUIui.
[IponcxoxneHHe MIIEKONMTAONIMX W OTUL. [IpuHOIMO — KIH0YEBOTO
apomop(o3a. OcBoeHue 0eCrioO3BOHOYHBIMU U MTO3BOHOYHBIMU JKUBOTHBIMU
CYILIN.

Pa3Butne xu3HM Ha 3emiie MO 3paM M MEPHOAAM: apXeu, MpOTEPO30H,
najgeo30i, Me3030i, KaitHO30iM. OOmas XapakTepUCTHKa KJIMMaTa
U TeoJlornyeckux rmporeccoB. [losBieHre H pacuBET XapaKTEepPHBIX
OpraHu3MoB. YTieoOpa3oBaHHE: €ro yCJIOBHS U BIUSHUE HA ra30BbIi COCTAB
aTMoc(hephl.

MaccoBble BBIMUPaHHS — HKOJIOTMYECKUE KPU3UCHI Mpounuioro. [IpuduHb
U CIIEJICTBUSI MAaCCOBBIX BbIMUpaHUil. COBpEMEHHBIN SKOJIOTMYECKHUI KPU3HC,
€ro 0COOEHHOCTH

6.5

Paznensl m 3amaun anTponosiornd. Metonbl aHTpornojaoruu. CTaHOBJIECHUE
MPEJCTABICHU O TMPOUCXOXKACHUU YesnoBeka. COBpEeMEHHbIE Hay4dHBIC
TEOPHH.

CxoncTtBO 4enoBeKa C  KUBOTHBIMH. (CHCTEMaTHYECKOE IOJI0KEHUE
yenoBeka.  CBUAETENbCTBA  CXOJCTBA  YEJIIOBEKA C  JKHUBOTHBIMU:
CpaBHUTEILHO-MOP(]OJTOTHUECKHUE, AMOPHOJIOTHYECKHE, duzmosoro-
OnoxuMuyeckue, TmoBeaeHUeckrue. OTIUYHMS 4YelIOBeKa OT JKUBOTHBIX.
[IpssMoxoxkaeHHEe M KOMIUIEKC CBSI3aHHBIX C HHMM MpU3HAKOB. Pa3putue
TOJIOBHOI'O MO3ra U BTOPOUW CUTHAJIBHOU CUCTEMBI.

JIBvkytue cuiibl ((hakTOphl) aHTPOTIOTEHE3a: OMOJIOTUYECKHE, COIIMATILHEIE.
CooTHollleHne OMOJOTUYECKUX U COIMATIBHBIX (DAaKTOPOB B aHTPOIIOTEHESE.
OCHOBHBIEC CTaUU aHTpONOreHe3a. ABCTPAJIONUTEKH — JIBYHOTHE TPEAKU
moaer. YenoBek yMelblid, NEPBbIC U3TOTOBJIEHUS OPYIHUM Tpyna. UemoBek
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NPSMOXOJISIIMN ¥ TIEPBBINA BBIXOJ JItOJIeH 3a mpeaensl Adgpuku. Yenosek
reienp0eprekuii — 00Imii MpeIoK HeaH IePTaTbCKOTO YeIOBEKa U YeJIOBEeKa
pa3syMHOro. YemoBek HeaHIepTAbCKUN KaK BUJ JIFOJEH XOJIOJTHOTO KIMMAaTa.
YenoBek pa3yMHBII COBPEMEHHOTO THUIIA, ICHUCOBCKUI YEIOBEK, OCBOCHUE
KOHTHHEHTOB 32 NpeaeaMu AQpuKy.

DBOJIOHUS COBPEMEHHOTO YeJoBeKka. EcTecTBEHHBIM O0TOOP B MOMYJISIIIUIX
yenoBeka. MyTalmoHHbIA Tporiecc W nonumopdusm. [lomynsiuoHHbie
BOJIHBI, JIpeii] reHoB, Murpanus u «3H(EeKT ocHOBATENS» B MOMYJISAIUIX
COBPEMEHHOTO YeJIOBEKa.

Yenoseueckne pacel. llonsatne o pace. bonpmme pacel: eBpomneouaHas
(eBpaswmiickas), aBCTpaJio-HErpOUJIHAS (PKBATOpHAJIbHAS), MOHTOJIOUJIHAS
(a3narcko-aMepukaHckasi). BpeMs u myTH paccesieHrs 4eI0BeKa 10 MIAHETE.
EnuncTBO 4enoBedeckux pac. HaydHas HECOCTOSITENIBHOCTH pacu3Ma.
[TprcnocoOaeHHOCTh YeOBEKa K pa3HbIM YCIIOBUSM OKPYXarolleil cpeabl.
Bnusinue reorpaduueckoit cpensl U gpelida reHoB Ha MOp(dOIOTHUIO
1 (PU3UOJIOTHIO YEJIOBEKA

7 DKOCUCTEMBI U IPUCYIIAE UM 3aKOHOMEPHOCTH
7.1 Paznensl u 3agaun sxonorun. CBA3b SKOJOTHH C IPYTUMU HAYKAMHU.
Mertonas! skosioruu. [loneBbie HAOMIOEHUS. DKCIIEPUMEHTHI B AKOJIOTHHU:
MPUPOJHBIE U JTabopaTopHble. MonenupoBaHue B 3KOJIOTMH. MOHUTOPHUHT
OKpY’Karolel cpeibl: JIOKaIbHBIN, peTHOHATBHBIN U TJI00aTbHBIN
7.2 Dkosornueckue (HakTopbl U 3aKOHOMEPHOCTH HX nericTBus. Kiaccudukanms

AKOJIOTHYECKUX (haKTOPOB: aOMOTHYECKHE, OMOTHYECKUE, aHTPOIIOTCHHBIE.
OO0mure 3aKOHOMEPHOCTH NEUCTBHS 3KoJoruueckux ¢akropos. IIpasuio
munumyma (K. [Inpenrens, FO. JInbux). ToaepaHTHOCTh. DBPUOMOHTHBIE
U CTEHOOMOHTHbBIE OPTaHU3MBI.

AbGuotnueckue Qakropsl. CBer kak skonoruyeckuid (axrtop. JlerictBue
Pa3HBIX YYaCTKOB COJIHEYHOI'O CIIEKTpa HAa OpPraHU3MBbl. JKOJOTHUYECKHE
IPYNIbl PACTEHUH M )KUBOTHBIX IO OTHOLIEHUIO K cBeTy. CHUTHaNbHAs POJib
ceera. @otonepuoausM. Temmeparypa Kak 3KOJOTHYECKUU (aKTOp.
JelicTBue TEMIIEPATYpPhl Ha OpPraHU3MBlI. [TovikuorepmHbIe
Y TOMOMOTEPMHBIE OpPraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPraHU3MBI.
Brnaxnocts kak sxonmormueckuit ¢akrop. IIpucrnocobnenuss pacTeHHit
K TMOJJepXKaHWIO BoaHOro OamaHca. Kiaccudukamuss — pacTeHH
0 OTHOLIEHUIO K Bojie. [Iprcnocobienrs sKUBOTHBIX K M3MEHEHUIO BOJAHOTO
pexuma.

Cpenpl 0OMTaHUsT OPraHU3MOB: BOJHAs, HA3€MHO-BO3AYIIHAs, TTOYBEHHAs,
rIyOMHHas MOJMOYBEHHAsi, BHYTpUOpraHu3MeHHas. DU3UKO-XUMHYECKUE
0COOEHHOCTH cpejl oOuTaHusi opraHu3MoB. [IpucrnocoOiaeHus: opraHu3MOB
K KU3HH B Pa3HBIX Cpelax.
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buonornueckne putmpl. BuemmHme u BHyTpeHHHE puUTMBL. CyTOYHBIC
U TOAuYHble pPUTMBI. [IpUCOCOOIEHHOCT, OpPraHU3MOB K CE30HHBIM
U3MEHEHUSIM YCIIOBUN KU3HH.

XKuznennsie Gopmbl opraHuzmoB. [loHsiTHE O KU3HEHHOH (QopMme.
XKuzHennsie GOpMbI paCTEHUMN: JEpeBbsl, KYCTapHUKH, KYCTapHUYKH,
MHOTOJIETHUE TPaBbl, OJTHOJICTHHE TpaBbl. JKu3HEHHbIE ()OPMBI )KHBOTHBIX:
TUAPOOHOHTHI, TEOOMOHTBI, a3pO0OUOHTHI. OCOOEHHOCTH CTPOCHMS U 00pas3a
KHU3HU.

buotnueckne  dakroppl.  Buasl  OMOTHUECKMX  B3aUMOJICHCTBUIL:
KOHKYPEHIUS, XUIIHUYECTBO, cuUMOMO3 U ero ¢dopmbl. Ilapasutusm,
KooTieparus, MYTyallu3M, KOMMEHCAJIU3M (KBapTHUPaAHTCTBO,
HaxjeOHn4ecTBO). Herpoduueckue  B3ammoaeHcTBUS  (TONHUYECKHE,
dbopuueckue, ¢dabpudeckue). 3HaYCHUE OHOTHYECKUX B3aUMOACHCTBUIMA
JUIA  CYIIECTBOBaHHWS OpraHu3MOB B cpeae obOurtanus. [IpuHiun
KOHKYPEHTHOTO UCKIIOYCHUS

7.3

OKOJIOTUYECKUE  XapaKTepUCTHKKM  nomyisaumu.  [lomymsmuss — kak
Ouonoruueckas cuctema. Poilb HEOJHOPOIHOCTH Cpelbl, (U3NYECKUX
OapbepoB M  OCOOEHHOCTEM OHOJOrMHM BUAOB B  (POPMHUPOBAHUU
IIPOCTPAHCTBEHHOW  CTPYKTYpbl monyysinuid. (OCHOBHBIE TIOKa3aTEIn
NONYJIALIMU: YUCIECHHOCTD, IUIOTHOCTh, BO3PACTHASA U II0JIOBAsl CTPYKTYpa,
POKIAEMOCTB, IPUPOCT, TEMII POCTA, CMEPTHOCTD, MUTPALIUS.
OKoJiornueckas CTpykrypa nomyiassunn. OneHKka YUMCIEHHOCTH MOITYJISILUY.
JlnvHaMuKa TOMyJSAIMM W €€ peryiasauusa. buoTtuuecknii noTeHUuHan
nonyysiquui.  MozenupoBaHue JOWHAMMKHA Tonyisinud. KpuBele pocta
YUCJIEHHOCTU nonmyisuuu. KpuBble BpDKHMBaHMS. Perymnsuus 4MCIEHHOCTH
MOMYJISIUUNA: POJb (PAKTOPOB, 3ABUCSAIIMX U HE 3aBUCAUIMX OT IJIOTHOCTH.
DKOJIOTUYECKHUE CTpaTeruu BUaIo0B (r- u K-ctparerun).

[TonsiTue 00 3KoJOTMUECKOW HUIIE BUJA. Mecroobutanue. MHoromepHas
Mozenb  dkonorndeckor — Humm k.M.  Xarumncona.  Pa3mepsl
JKOJIOTMYECKON HUIIM. [loTeHInanbpHas U peain30BaHHAas] HULIK.

Bun xak cucrema nomymnsuui. Apeanbl BUIOB. BUIIBI M MX JKU3HEHHBIC
CTpaTreruu. 3aKOHOMEPHOCTH IIOBEIECHHWSA M MUTPALMA  >KUBOTHBIX.
buonornyeckre MHBa3uM 4yKEpOIHBIX BUIOB

7.4

CooOmectBa opraHu3MoB. buonieHo3 U ero crTpykrypa. CBs3M MexIy
Oopranu3mMamMu B OHOIEHO3€. OKOCHCTEMa KaK OTKpbITas cHCTEMa
(A.JIx. Tencnu). DyHKIMOHATBHBIE OJOKKM OpPraHU3MOB B DKOCHUCTEME:
NPOAYIEHThl, KOHCYMEHTBI, PpEOyLUEeHTh.. Tpodudeckue  ypOBHHU.
Tpoduueckne menmu wu cetu. AOWOTHYECKHE OJIOKM DKOCHCTEM.
[TouBbl W unBl B 3KOCcHCcTeMax. KpyroBopoT BemecTB M MOTOK JHEPTUU
B DKOCHCTEME.
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OcHOBHBIE  TIOKa3aTeNIM  JIKOCUCTEMBI. buoMacca ¥ MPOMYKIIHSL.
DKOJIOTUYECKHE MPAMUIBI YUCEN, OMOMACCHI U DHEPTHH.

HampaBnenHneie  3aKOHOMEpPHBIE CMEHBI  COOOIIECTB —  CYKIIECCHHU.
[lepBu4HbIE M BTOPWUYHBIE CYKIIECCHM M WX NPUYUHBI. AHTPOIOTCHHBIC
BO3/€icTBUS Ha cykieccuu. KiimmakcHoe cooOiiectBo. buopasnoobpasue
Y TIOJTHOTa KPYrOBOPOTa BEUIECTB — OCHOBA YCTOMUMBOCTH COOOIIIECTB.
[TpupoaHbIE SKOCHCTEMBI. AHTPOIIOTCHHBIE YKOCHUCTEMBI. ATPO3KOCHCTEMA.
ArporieHo3. Pazmmumss MexIy aHTPOTNIOTCHHBIMH W TPUPOTHBIMH
HKOCUCTEMaMH.

Ypboakocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOodkocuctem. ['oposackas
dnopa u dayna. Cura"Tponm3ammsi TOpojckor (ayHbl. bruomormdeckoe
U XO34WCTBEHHOE 3HAUYEHHWE AarpodKOCUCTEM U  ypOOIKOCUCTEM.
3aKOHOMEPHOCTH (DOPMHPOBAHKSI OCHOBHBIX B3aMMOJICHCTBUI OpPraHU3MOB
B DKOCHCTEMaX.

[lepeHoC »SHEprUM ¥ BEMICCTB MEXKIY CMEKHBIMH 3KOCHCTEMaMHU.
YCTOWYMBOCTh OPTaHW3MOB, TMOMYJISAIMA W OKOCHCTEM B YCIOBHSIX
€CTECTBCHHBIX U aHTPOTIOTEHHBIX BO3/ICHCTBUI

7.5

buochepa — oOumennanerapHas o000J04ka 3eMJIM, TJI€ CYIIECTBYET
WK CyliecTBoBaJia >ku3Hb. YueHue B.M. Bepnaackoro o Ouocdepe.
Oo6nactu OGuochepsl U ee coctaB. JKuBoe BemiecTBO Ouocdepsl U €ro
(YHKIIH.

3aKOHOMEpPHOCTH CyiecTBoBaHus 6nocdepbl. OcodbeHHOCTH Onochepsl Kak
ro0anbHOM  HdKOocucTeMbl. JlMHamuyeckoe paBHOBecHe B Ouocdepe.
KpyroBopoThl BemiecTB 1 OMOT€OXMMHUYECKHE ITUKIBI (yriaepoja, a3oTa).
PutmMugyHOCTS siBIICHHI B Onocdepe.

3oHasibHOCTE Ouochepsl. Ilonsitue o Ouome. OCHOBHBIE OHMOMBI CYIIU:
TYHJIpa, XBOWHBIC Jieca, CMEIIaHHBIE W IIMPOKOJUCTBEHHBIC Jieca, CTEMH,
CaBaHHBI, TIyCTBIHM, TPOMHUYECKHE Jieca, BBICOKOTOphsi. Kmmmar,
PACTUTENbHBIA U KUBOTHBI MUP OMOMOB CYIIIH.

CtpykTypa v QYHKITUS )KUBBIX CUCTEM, OIICHKA UX PECYPCHOTO MOTEHITHAIA
u 6uochepHbIX QyHKIIHI

7.6

OKOJIOTMYECKHE KPU3UChl M MX MpUYMHBL. Bo3xelcTBue yenoBeka
Ha Owuocdepy. 3arpsisHeHHE BO3AYIIHOM cpenpl. OxpaHa Bo3AyXa.
3arpssHeHre BOJHOM cpeabl. OxpaHa BOJHBIX pecypcoB. PaspyieHue
nouBbl. OXpaHa MOYBEHHBIX pecypcoB. MI3MeHeHue KiiuMara.
AHTpOIIOT€HHOE BO3/ICMCTBUE HA PACTUTENbHBINA U KMBOTHBIN Mup. OXpaHa
paCTUTEIIBHOTO M JKUBOTHOTO Mupa. OCHOBHBIE TPUHIMUIIBI OXPaHbI
npupoabl. Kpacueie kauru. Ocobo oxpaHsemble MPUPOJHBIE TEPPUTOPUU
(OOIIT).

Bboranunueckue caabl U 300J10THYECKUE TTAPKH.
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OCHOBHBIE NPUHLHUIBI YCTOMYMBOTO PA3BUTHs YEJIOBEYECTBA M MPUPOJBI.
PanmonanpHOoe MpPHUPOAONOIB30BAHUE M COXpPAHEHHE OHOJOTHYECKOTO
pa3zHoo0pa3us 3eMiu
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