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INOACHUTEJIbBHAS 3AITMCKA

Pabouas mporpamma 1Mo OMOJIOTMM COCTaBJI€HAa Ha OCHOBE (hefepalibHOrO KOMIIOHEHTA
rOCyJapCTBEHHOTO 00pa30BaTEeNbHOIO CTaHIApTa OCHOBHOTO O0IEro oO0pa3oBaHMs M Ha OCHOBE
IporpaMMbl OCHOBHOTO 00Iero obpasoBanust mo Ouojoruu 6-9 kimaccoB (aBropsl: H.M.ConwuH,
B.B.3axapos, E.T.3axapoBa) i1 OCHOBHOM IIKOJIBI.

PaGouass mporpamma mnpenHazHaudeHa Mg M3ydeHUss Ouoiiorud B 9 Kiacce OCHOBHOMU
o0uieo0pa3oBareabHOM MIKOJBI MO Yy4ueOHUKY «buonorus. OOume 3aKOHOMEPHOCTH. 9 Kiacey,
aBropsl B.b.3axapoB, H.U.Conmn, E.T.3axapoma, [poda, 2012r. VY4eOHHK COOTBETCTBYET
denepaabHOMy KOMIIOHEHTY TOCYIapCTBEHHOTO 00pa30BaTENbHOTO CTaHIapTa OCHOBHOTO OOIIETO
o0Opa3oBaHus MO OMOJOTMH, BXOAUT B (helepasibHBIA TepedyeHb YYeOHHKOB, PEKOMEHIOBAHHBIX
MunuctepctBoM o0pa3oBaHus u Hayku Poccuiickoil ®enepauuu K HCIOJIB30BAHHUIO B
00pa3oBaTebHOM IIpoIlecce B  00IIE00pa30BaTENbHBIX YUPEKACHUSAX, Ha Yy4EOHBIM TOf,
YTBEpKACHHBIN MpuKa3oM MuHucTepcTBa oOpazoBanus U Hayku Poccuiickoit denepauuu ot 24
nexadbps 2010 r. Ne 2080. YueOnuk «buonorus. OOuiye 3akoHOMEpHOCTU. 9 Kiaccy» umeeT rpud
«PexomenoBano MuHucTepcTBOM 00pazoBanus U Hayku Poccuiickoit degepanum.

OO0mas xapakTepucTUKA Y4e0HOr0 npeamMera «0uoa0rus»

Hess uzyuenust 6uoaoruu — GopMupoBaHHE OHOIOTUIECKON KYIbTYPHI.
3apaum npeamera OUOJIOTHH:

e (GOpMHUPOBAHKE Y IIKOJIBHUKOB MPEACTABICHUI: O )KUBOW MPUPO/JIE B €AMHON KapTHUHE MUPA,
0 MHOroOOpa3uu >KUBBIX OPraHW3MOB, B3aWMOCBSI3M W B3aUMOBIMSHHHM, OO0 OOIIUX
3aKOHOMEPHOCTAX Pa3BUTHUSI )KUBOU MATEPUU;

e YCBOCHHE yYalllUMHUCS BAKHEUIIUX KIACCHUECKUX U COBPEMEHHBIX JOCTH)KCHUI OUOIOTHH,
Hay4YHOI'0 METO/a MO3HAHUS IPUMEHUTEIBHO K KUBBIM CUCTEMAaM;

e YCBOGHME Yy4YallUMUCA 3HAHUH O CTPYKType, (YHKUIMOHHUPOBAHUM U  Pa3BUTUU
OMOJIOTMYECKUX CHUCTEM U 00 X M3MEHEHHSIX MO BJIMSHHUEM E€CTECTBEHHBIX MPUYUH U
JeSITEIbBHOCTH YEJIOBEKa,

e BOCHUTAHUE Y yUYalIUXCSl OTBETCTBEHHOT'O OTHOIICHHS K MPUHATHIO PEIICHUN U MOCTYIKaM,
o0y4yeHHe MPOrHO3WPOBAHHMIO PE3yJbTAaTOB CBOETO BO3JCHCTBUS Ha OKpYXKArOIIUH MHUP,
dbopMupoOBaHHE Yy MIKOJBHUKOB DJKOJOTUYECKOTO CTHJIA MBIIUICHHUS, YTO JOJIKHO
BBIpa0OTaTh OEpeKHOE OTHOIICHHWE K MPHPOJE, OTHOIIEHHE K JKU3HM KaK HaWBBICIICH
LIEHHOCTHU Ha 3eMJIe, B TOM YHCJIE K 3/I0pPOBBIO U KH3HU CAMOI'0 YEJIOBEKA;

e npuoOpeTeHHe YyyallMMHCS 3HaHWM O TNpPUMEHEHUU OWOJIOTMYECKUX 3aKOHOB U
3aKOHOMEPHOCTEH B MOBCEAHEBHON JEATENILHOCTH YeJIOBEKA U Ui (POPMHUPOBAHUS HABBIKOB
3I0pOBOTO 00pa3a KU3HU;

e (GopMHpOBaHHE YMEHUW W HABBIKOB, HEOOXOIMMBIX [UII CaMOOOpa30BaHUS WM
NPOJODKEHHUsT 00pa30BaHUs, IOATOTOBKA YYalllUXCS K CaMOCTOSATEIbHOMY BBIOOpY

Oynymiei mpodeccuu.

Onucanue MecTa npeaMera B y4eOHOM IIaHe
B cootBercTBUM ¢ (enepanbHbIM 0a3uCHBIM Y4YEOHBIM IUIAHOM I OCHOBHOT'O OOILEro

obpazoBanust u yueOHbIM m1anHoM MBOY «OOIIl Ne9y» nporpamma paccunTana Ha U3y4eHHE Kypca
ouosornu B 9 kitacce B 00beme 68 yacoB (2 yaca B HEZIETIO).



Conep:xanue yueOHOro nmpeamMera

I'naBa 1 JBoJronus :xxuBOro mupa Ha 3emie. Beenenne.

Mecro kypca «OO0mas 61oN0rus» B CUCTEME €CTECTBEHHOHAYUYHBIX AMCLUIUIMH, a TaKKe B
Ouonormuyeckux Haykax. Llenu u 3amaum kypca. 3HaueHUe IpeaMeTa Il NOHMMAHUS €JUHCTBA
BCEr0 JKMBOT'0, B3aMMOCBS3U Beex yacTel 6rocdepsl 3emiin. Meroibl HayuyHOro rno3Hanus. OObexT
W3YYCHUS OMOJIOTHH.

Muoroo6pa3ue xuBoro mupa. OCHOBHbIE CBOWCTBA JKUBBIX OPTaHU3MOB.

EAMHCTBO XMMHYECKOTO COCTaBa JKMBOM MaT€pUU; OCHOBHBIE TIpPYIIbl XMMHUYECKUX
JJIEMEHTOB M MOJIEKyl, oOpasymwole »KuBoe BeuiectBo Ouocdepsl. Kierounoe crtpoeHune
OpraHu3MOB, Hacensoumx 3emno. OOMeH BEIECTB U CaMOPETYJISIIH B OMOJIOIMYECKUX CUCTEMAX.
CamoBOCIIpOM3BE/IEHUE; HACIIEACTBEHHOCTh U M3MEHUYMBOCTh KaK OCHOBA CYLIECTBOBAHMS KMBOH
marepun. Poct u pasButme. PaznpaxxumocTs; (HopMbl M30MpaTENbHON PEaKIUu OPraHu3MOB Ha
BHEIIIHUE BO3JCUCTBUSA. PUTMUYHOCTH MPOLIECCOB JKU3HEACATEILHOCTH; OMOIOTHYECKUE PUTMBI U
X 3HauyeHue. J[MCKpeTHOCTh >KMBOIO BEIIECTBA M B3aUMOOTHOLIEHHME YacTW M LEJIOro B
O6uocucreMax. JHEpro3aBUCUMOCTb KHUBBIX OPraHU3MOB; (GOPMBI TOTPEOICHHS SHEPTUH.

[lapcTBa XHMBOW MPHUPOIBI, KpaTKas XapaKTEPHUCTUKAa E€CTECTBEHHOW CHCTEMbl KIIACCH(HKAIMH
JKUBBIX OpraHu3MoB. BumoBoe paznooOpaszue.

JleMoHCTpanusi CXeM CTPYKTYpPbl HAPCTB )KUBOM IIPUPOBL.
I'masa 2.
Pa3BuTHne 0M0/10rMM B 10AaPBUHOBCKUM NEPHOJ

PazBuTtne Ouonoruu B J0JapBUHOBCKUII mepuona. ['ocmoncTBo B Hayke MpeacTaBleHUM 00
«M3HAYAJIBHON 11e1eCO00Pa3sHOCTH» M HEM3MEHHOCTH >KUBOW Hpuponsl. Pabomer K. Jlunnes no
cucmemamuxe pacmenuil u Hcugomuuix. Ieonoyuonnas meopus K. b. Jlamapka.

Hemonctpanus. buorpadun ydeHbIX, BHECIIUX BKJIAJ B Pa3BUTHE DBOJIOIMOHHBIX HaeH. JKu3Hb 1
nearenbHOCTh XK. b. Jlamapka.

I'nasa 3.
Teopus Y. /lapBuHa 0 NPOUCXO0KICHUN BHI0B IIyTEeM €CTECTBEHHOI0 0TOOpa

[Tpennocbuiku BO3HUKHOBEHUS yueHus Y. JlapBuHA: TOCTHXKEHHS B 00JIACTH €CTECTBEHHBIX HayK,
sKcneuoHHbIN Matepuan Y. Jlapsuna. Yuenue Y. /lapBuHa 06 HCKyCCTBEHHOM OTOODE.

Vuenue Y. JlapBuHa 0 ecTecTBeHHOM OoTOOpe. Bum — snmeMeHTapHas SBOJIONMOHHAS €IWHUIIA.
Bceo6mas uHAnBUAyalbHAsS U3MEHUYUMBOCTh M M30BITOYHAs] YUCIEHHOCTh MOTOMCTBA. boprba 3a
CYIIIECTBOBaHHE U €CTECTBEHHBIN 0TOOP.

Hemoncrpauus. buorpadus Y. Japsuna. MapiipyTt u kKoHKpeTHble Haxoaku Y. JlapBuHa Bo Bpems
nmyTenecTBus Ha Kopabie «buriby.

I'nasa 4.
IIpucnocod6/ieHHOCTh OPraHNU3MoOB K YCJIOBHSIM BHEIIHeH cpeabl KaK pe3yJbTaT JeicTBUS
eCTeCTBEHHOro oTdopa

HpI/ICHOCO6I/ITCHBHHC 0COOEHHOCTHU CTPOCHUS, OKpPACKH TCJIa U IMOBCACHUA KUBOTHBIX. 3abora o
moToMcTBe. OU3NOTOTNUECCKIE azalTanuy U uX poJjib B )KU3HU OPraHU3MOB

I'naBa 5. Mukpo3Boaouust
BI/II[ KaK I'CHCTHUYCCKHU H3O0JUPOBAHHAA CHCTCMA, PCHPOAYKTHUBHAA H30JALIUA U €€ MCXAaHU3MBI.
[TonmynsioHHas CTPYKTypa BUIA; SKOJIOTHMYECKHE U FeHETHMYECKHUE XapaKTePUCTUKU MOMYJSLIUM.
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[Monmynsinust — 3JeMeHTapHasl SBOJIIOIMOHHAS enuHHIa. [IyTH M CKOpOCTh BUI000pa30BaHHS;
reorpauyecKoe 1 IKOJIOTHIECKOE BUI000pa30BaHNE.

JleMoHCTpanus CcXeM, WUIIOCTPUPYIOIMX TPOLECC TeorpaguuecKkoro BUA000pa30BaHMUS;
KHMBBIX PACTEHMH M >KUBOTHBIX, repOapHeB M KOJUICKIMH, ITOKAa3bIBAIOIINX HHIUBHIYAIbHYIO
U3MEHYMBOCTh U Pa3HOO0Opa3ue COPTOB KYJIbTYPHBIX PACTEHHU U MOPOJ JOMAIIHUX XHBOTHBIX, a
TaKKe PE3yJbTaThl MNPUCIIOCOOJICHHOCTH OpPraHU3MOB K Cpeae OOWTaHHs U Pe3yJbTaThl
BHUJ1000pa30BaHus.

JlaGopaTopHbIE U TPAKTUIECKUE PAOOTHI
N3yuenne npucnocoOIeHHOCTH OPTaHU3MOB K Cpejie OOuTaHMs ™.

N3ydyeHne W3MEHYMBOCTH, KPHUTEPUEB BHA, PE3YNIbTaTOB HCKYCCTBEHHOrO OTOOpa Ha COpTax
KYJBTYPHBIX pPacTCHHI™.

I'maBa 6.
buosornyeckue nocjeacTeus agantauuu. Makpo3BoJ0nus

['maBHblE  HampaBlIEHUS  HBOJIOLMOHHOTO  Iporecca. bHOJOrM4yeckuii  mporpecc u
ouonornueckuii perpecc (A. H. Cesepuon). Ilytu moctukenus OHMOIOTHYECKOTO TMporpecca.
OcHOBHbIE 3AKOHOMEPHOCMU 26ONIOYUU. OUBEP2eHYUS, KOHBEP2EHYUs, NApAIIenu3M, npasuid
601I0YUU cpynn OpeaHu3Imos.

PesynapTarel  9BONIOIMM: MHOTrOOOpa3We BHUJOB, OpraHudeckas I1eJecO00pa3HOCTb,
MOCTENIEHHOE YCIIO)KHEHHUE OpraHU3allHH.

I[CMOHCTpaIII/Iﬂ HpI/IMepOB TOMOJIOTUYHBIX W AaHAJIOTHUYHBIX OpFaHOB, nx CTpOGHI/ISI nu
MIPOUCXOXICHHUS B OHTOTEHE3€; CXEMbl COOTHOILICHHUS MyTed NpPOrpecCUBHOM OMOIOTUYECKOM
ABOJIIOIMY; MATEPHUAIIOB, XapaKTEPU3YIOIIUX MPEICTABUTENCH )KUBOTHBIX U PACTEHUI, BHECEHHBIX
B KpacHyro KHUTY ¥ HaXOSIIUXCS TIOJT OXPAHOH TOCYapCTBa.

T'aaBsa 7.
Bo3unkHoBeHHUe JKM3HHM HA 3eMiie

Opranudeckuii MUp Kak pe3yJabTaT HBOJIOLMU. BO3HMKHOBEHHE M pa3BUTHE KU3HU Ha 3emie.
XuMuyeckult, mpenouonoruueckuii (teopusi akagemuka A. WM. Omnapuna), OHOJIOTHYECKHH U
COLIMAJIBHBIN JTAIlbl Pa3BUTHUS KUBOU MaTEPHH.

OUIIOreHeTHYECKUE CBSI3U B )KUBOM MPUPO/IC; €CTECTBEHHAS KJIaCCU(UKAIIHS )KUBBIX OPTaHHU3MOB.
JleMOHCTpanys cXeM BO3HUKHOBEHMS OJIHOKJIETOYHBIX 3YKapHUOT, MHOTOKJIETOYHBIX OPraHHU3MOB,
pa3BHUTHS LAPCTB PACTECHUMN U )KUBOTHBIX.

I'nmaBa8.
Pa3zButHe ;ku3HH HA 3emiie

Pa3Butne xu3Hu Ha 3emiie B apXEWCKYI0 U NPOTEpPO30WCKyro 3pbl. IlepBrle ciieqpl KM3HU Ha
3emsie. [losiBIeHNE BCeX COBPEMEHHBIX THUIIOB OECIO3BOHOYHBIX JKMBOTHBIX. [lepBble XOpIOBBIE.
Pa3BuTure BOHBIX pacTEHHUIA.

Pa3Butre xu3HM Ha 3emile B NAJIE030MCKYIO 3py. [losBieHne n 3BOIIONMS CYyXONYTHBIX PACTEHUMN.
[TanopoTHUKHM, CEMEHHBIE  IAllOPOTHUKH, TOJOCEMEHHBbIE  pacTeHus. BoO3HUKHOBEHHE
MO3BOHOYHBIX: PbIObI, 3 MHOBOHBIE, IPECMBIKAIOIIUECS.

Pa3BuTHe x13HM Ha 3eMiie B ME3030MCKYIO U KallHO30MCKY!0 3pbl. [losBieHne n pacnpoctpaneHue
MOKPBITOCEMEHHBIX pacTeHui. Bo3HUKHOBEHHE NTUI] U MieKonuTaomux. [losBienue u pa3BuTue
IIPUMATOB.

[Tpoucxoxaenue denoBeka. MecTo 4deloBeka B KMBOM mpupojae. CUCTEMATHYECKOE IMOJIOKEHUE
Buia HOMO sapiens B cucreme kWBOTHOTO Mupa. [Ipu3HaKy U CBOWCTBA YeIOBEKa, TTO3BOJISIOIINE
OTHECTU €ro K pasjMyYHbIM CHCTEMaTHYECKHM TIpyIIaM [apcTBa *XUBOTHBIX. CTaluu 3BOJIOLUU
4eJI0OBEKA: APEBHENIINI YEJI0BEK, APEBHUN YENIOBEK, IIEPBbIE COBPEMEHHBIE JIFO/IH.

CBoiicTBa 4enoBeKa Kak OMOJIOTHYecKOoro Buaa. [lomyasiuoHHas cTpykTypa Buaa Homo sapiens;
YeJI0BEYECKHE pachl; 0Opa3oBaHME pac; €IWHCTBO MPOUCXOXKICHUS pac. AHTHHAYYHasl CYIIHOCTh
pacusma.



JemoncTpauus penpoaykuuii kaptun 3. bBypuana, orpaxatomux dayHy u ¢Guopy pa3nudHbIX 3p U
MEPUOJIOB; CXEM pPa3BUTUA LAPCTB KUBOM MPHUPOJBI, OKAMEHEJIOCTEH, OTINEYaTKOB PAacTEHUUH B
JIpEBHUX Nopojax. Mo/ienu CKeJIEeTOB Y€I0BeKa U M03BOHOYHBIX KUBOTHBIX.

Ocnosnvle nouamus. buonorus. )Kuznp. OCHOBHBIE OTIMYMSA JKUBBIX OPraHU3MOB OT OOBEKTOB
HEXMBOW IPUPOAbI. YPOBHU OpraHu3alvM KUBON Marepuu. OOBEKTBI U METOJbl M3y4eHHUS B
6uonoruu. MHoroo6pasue *1UBOro MUpa.

Opomronus. Bun, nonynsuus; ux kpurepuu. bopeda 3a cymecrBoBanue. EcrecTBeHHBIN 0TOOP Kak
pe3yiabTaT 00pbOBI 32 CYIIECTBOBAHNE B KOHKPETHBIX YCIOBUAX Cpelbl OOUTaHUA. «BOIHBI XKU3HW».
MaxkposBomronusi. buonoruueckuii mporpecc u Ouonormueckuit perpecc. Ilytu moctmxenus
OuosI0ornYecKoro nporpecca; apoMopdo3bl, UINOAAANTALIMH, O0ILAs IereHepaLus.

Teopus akagemuka A. M. OnaprHa o poUCXO0XKACHUU XKU3HU Ha 3eMIIE.

Pa3BuTHe XKMBOTHBIX M PACTEHUN B PA3IMYHBIC NEPHOABI CyniecTBOBaHMA 3emun. llocrenennoe
YCIIO’)KHEHNE OpraHU3alluy U MPUCIOCOOIEHUE K YCIOBUSAM CPEJIbI )KUBBIX OPIraHU3MOB B IIpOLIECCE
sposmonyu. IIpoucxoxaenue yenoseka. JBrkymue cuisl aHTponorenesa. Poss Tpyna B mpouecce
npeBpaiieHust 00e3bSHbI B 4eJoBeKa. YenoBeueckne pacsl, X equHCTBO. KpuTHka pacusma.
Ymenusa. OOBACHATH ¢ MaTEPUAIMCTUYECKUX MO3UIHUM MpolecC BOSHUKHOBEHUS XKU3HU Ha 3emiie
KaK €CTECTBEHHOE COOBITHE B LIENIH HBOJIIOLIMOHHBIX Peo0pa3oBaHU MaTEpPUH B LIETIOM.
OOBACHATH OCHOBHBIE CBOWCTBA MBBIX OPraHU3MOB, B TOM YHCIIE€ IPOLECCHl MeTaboIu3Ma,
CaMOPETYJIALMIO; ITIOHATHE TOMEOCTa3a KaK pe3ysbTaT IBOJIFOLUH KUBOM MaTEPHH.

Hcnonb3oBaTh TEKCT ydyeOHUMKA W JPYIMX Y4eOHBIX IOCOOMH i COCTaBJIEHHs Tabiul,
OTpaKaloIIUX ATalbl Pa3BUTUS KU3HU Ha 3emile, CTAHOBJIEHUs 4esloBeKa. lcrosb3oBaTh TEKCT
yuyeOHHKa i1 paboThl C HATypaJbHbIMU OOBEeKTaMu. JlaBaTb apryMeHTHUPOBAHHYIO KPHUTUKY
pacusma.

I'maBa 9. CTpykTypHasi opraHu3anusi ’KUBbIX OPraHM3MOB

XHuMHYecKasi OPraHU3alUs KIeTKH

OJeMeHTHBIN COCTaB KIIETKH. PacrpocTpaHEeHHOCTh 3J€MEHTOB, X BKJIAJ B 00pa30BaHHUE >KHUBOIl
MaTepul U OOBEKTOB HEXUBOM MNpHUPOAbI. Makpol’jeMeHThl, MHUKPO3JIEMEHTbl; HX BKJIal B
00pa3oBaHNe HEOPTaHUYECKUX U OPTaHUYECKUX MOJIEKYJI )KUBOTO BEIIECTBA.

Heopranuueckue MoJeKysbl KMBOTO BEIIECTBA: BOJAA; XMMHUYECKHE CBOMCTBAa M OMOJIOTMYECKas
posb. Colln HEOPraHWYECKUX KHUCIIOT, UX BKJIAJ B oOE€cledeHHe MPOLECCOB KHU3HEEATENbHOCTH U
nojajepkaHue romeocraza. Ponb  KaTMOHOB W aHMOHOB B 00ECIEYEHMM IPOLIECCOB
KU3ZHEIEATENBHOCTH. OCMOC M OCMOTHYECKOE JaBJICHHE; OCMOTHUECKOE MOCTYIUIEHUE MOJIEKYN B
KIIETKY.

Opranuyeckue MoJieKynbl. buonmormueckue mnomuMepbsl — O€NKH; CTPYKTypHas OpraHHM3alus.
@yHKIMM OKOBBIX MOJIEKYIN. YTieBojbl. CTpoeHne u 6uonorudeckast poib. Kupbsl — OCHOBHOU
CTPYKTYPHBI KOMIIOHEHT KJIETOYHBIX MeMOpaH M ucTtouHuk sHepruu. JITHK — Monekyms

HacsenctBeHHocTu. Penyruukanus JJHK, nepenaya nacneacTBeHHON MHpOpMAMU U3 TOKOJIEHUS

B nokosieHue. [lepenaua HaciencTBEHHOM MH(OpPManUM M3 g1pa B LUTOIUIA3MY; TPAHCKPHUIILIMAL.

PHK, ctpykrypa u ¢pynkuuu. Mnpopmanronssie, TpaHcnopTHble, pubocomanbubie PHK.
JleMoHCTpanuss 0OBEMHBIX MOJENEH CTPYKTYPHOM OpraHu3alii OMOJOTHYECKUX IOJIMMEPOB:

0eNKOB M HYKJIEHWHOBBIX KHCIOT; HMX CpaBHEHHE C MOJEISIMU HCKYCCTBEHHBIX IOJMMEPOB

(TTOMMBUHUITXJIOPU]T).

I'nasa 10.

O0OMeH BemiecTB U Npeodpa3oBaHNe JHEPTHH B KJIETKe

OOMeH BellecTB W MpeBpallleHWe SHEPrUU B KieTke. TpaHCHOPT BeUIECTB dYepe3 KIIETOUYHYIO

memOpany. IluHO- u QarounTo3. BHyTpHuKIETOYHOE MNHUIIEBAPEHUE M HAKOIJICHUE SHEPrHH;

paclierieHne TIIoKo3bl. buocuHTe3 0elIKOoB, )KUPOB U YIIIEBOJOB B KIIETKE.

I'naBa 11.

Crpoenne u pyHKIUH KJIETOK

[TpokapuoTnueckue kieTku; Gopma u pazmepsl. CTpoeHUE IIUTOMIA3Mbl OAKTEPUATBHON KIETKHU;

opraHuzaiys MeraboiM3Ma y mpokapuoT. ['eHernueckuii anmapar 6akrepuii. CriopooOpa3oBaHue.

PasmHuoxenune. Mecto 1 poJib IpOKapuoT B OMOIIEHO3aX.



Oykapuorudeckas kinerka. [{lutomnazma sykapuoTuueckoi KiaeTku. OpraHesuibl HUTOIIIA3MBbI, X
cTpyktypa u ¢(yHkuuu. L{urockener. BxiioueHus, 3Haue€HUE U POJIb B META0OIU3ME KIIETOK.
KneTouHoe si1po — LEHTp yHpaBiIeHUS KU3HEAEATENbHOCTbIO KIETKU. CTPYKTYpbl KJIETOUHOTO
aapa: siiepHas 00O0JoYKa, XpOMAaTHH (TeTepoXpoMaTHH), AApbIIIKO. OcoOEHHOCTH CTPOEHUs
PaCTUTEIIbHOMN KIIETKHU.

Jenenue kierok. KineTku B MHOTOKJIETOUHOM opranusme. [lonamue o oughghepenyuposke kiemox
MHO20KNIeMOYH020 opeanusma. Mumomuueckuii yuka: unmepgasa, peoynauxayus JHK; mumos,
Gazer mumomuueckoeo OeneHuss U Npeobpa308aHuUs XpPOMOCOM, OHOJIOTHYECKHH CMBICH H
3HayeHne MuTo3a (Oecrmonoe pa3MHOXKEHHE, POCT, BOCIOJHEHHE KIETOYHBIX MOTEPh B
(U3HOIOrMYECKUX U MMAaTOJIOTUYECKUX YCIOBUSX ).

Knemounas meopus cmpoenus op2anusmoa.

HemoncTpauus. IIpuHIMOUaNbHBIE CXEMbl YCTPOMCTBA CBETOBOIO M 3JIEKTPOHHOIO
MHUKpOcKoma. CXeMbl, WUTIOCTPUPYIOIIME METOJbl MpenapaTHBHONH OMOXMMHUU U MMMYHOJIOTHH.
Mopenmn kietku. CXeMmbl CTPOECHHS OpPraHOWJOB PACTUTEIIBHOM UM KMBOTHOM  KIIETOK.
Mukponpenaparbl KJI€TOK pacTE€HUI, JKUBOTHBIX W  OJHOKJIETOYHBIX TIpuOOB. Durypsi
MUTOTHYECKOTO JIEJICHUs B KJIETKAaX KOpEIIKa JyKa I10J, MUKPOCKOIOM M Ha cxeme. Marepuaisl,
pacckasbiBaroye o Onorpadusx yudeHbIX, BHECIIUX BKJIA/ B Pa3BUTHE KIETOYHON TEOPHH.

JlaGopaTopHnas pabota
N3yueHne KIeTok OaKTepHii, paCTeHUI U )KUBOTHBIX HAa TOTOBBIX MHKpOIIpenaparax .

Ocnoguvie nowsamus. OpraHudyeckue W HEOpPraHWYecKHe BEIIECTBA, O00pa3yroliue
CTPYKTYpHbIE€ KOMIIOHEHTBHl KJ€TOK. IIpokapuoThl: OakTepum U CHHE3EJIEHbIE BOJOPOCIH
(unanobakTepun). DyKapuoTHYECKas KJIeTKa; MHOT0oOpa3ue 3yKapHuoT; KIETKH OJHOKIETOYHBIX U
MHOTOKJIETOYHBIX OpraHu3MoB. OCOOEHHOCTH pACTUTENBHONM W JKUBOTHOM KIETOK. Sapo u
LIUTOIUIa3Ma — TJIABHBIE COCTAaBHbIE 4YacTH KJIETKU. OpraHouapl LUTOIUIa3Mbl. BkitoueHwus.
XpomocoMmbl. Kapuorun. MUTOTHYECKHMH LUK, MHTO3. DHOJOTMYECKHH CMBICI MHTO3A.
[TonoxeHus: KIETOYHOU TEOPUH CTPOEHUSI OPraHU3MOB.

Ymenusn. OOBACHATH PUCYHKM M CXEMBI, IpeacTaBieHHble B ydeOHUKe. CaMOCTOSITEIBHO
COCTaBJIIAITh CXEMBI IPOLIECCOB, MNPOTEKAIOIINX B KIIETKE, U «IIPUBSI3bIBATh)» OTIEJIBHBIE UX JTAIbl K
Pa3IUYHBIM KJIETOYHBIM CTpPYKTypaMm. MWMimocTpupoBaTh OTBET NPOCTEUIIUMHU CXEMaMU H
pPUCYHKaMM KJIETOUHBIX CTPYKTyp. Pa0oTaTh ¢ MMKpPOCKOIIOM M HW3rOTOBISATH HpPOCTEHIINE
npenaparsl AJIs1 MUKPOCKOIIMYECKOTO UCCIIEIOBAHUS.

I'naBa 12. Pa3MHOKeHHe 1 HHAMBHUAYAJIbHOE Pa3BUTHE OPraHU3MOB.
PasMHOkeHHE OPraHu3MOB

CymHocTe M (OpMBI Pa3MHOXKEHHUS OpraHu3MoB. becronoe pa3MHOXXEHHE pacTeHUH u
KUBOTHBIX. [lOJ0OBOE pasMHOKEHHE MKHUBOTHBIX M pacTeHHil; oOpa3oBaHHME IOJOBBIX KJETOK,
OCEMEHEHHWE M  OIUIOJOTBOpPEHME. buosornueckoe 3HauY€HUWE TOJOBOIO  Pa3MHOMKEHUS.
L'amemocenes. Ilepuodsr 06pazo6anus no108bIX KIEMOK: PAZMHOICEHUE, POCH, CO3pesaHue (Metios)
u  gopmuposanue nonosvix kiemox. (OcobeHHocmu — cnepmamozeHe3a U 0802e€He3q.
OMm1010TBOpPEHUE.

JleMoHCTpanus M1akaToB, WILTIOCTPUPYIOIIUX CITOCOOBI BET€TaTUBHOIO PAa3MHOXKEHUS TIJIOJIOBBIX
JIEPEBbEB U OBOUIHBIX KYJIbTYP; MHUKpONpENapaTroB siIekneTok; ¢otorpaduid, OTpa’karouIux
pa3sHooOpa3ue MOTOMCTBA y OJTHOW Hapbl POAUTENEH.

I'nasa 13.

NapuBuayanbHoe pa3BUTHE OPraHU3MOB (OHTOT€He3)

OMOpHOHaNbHBIA Tepuosa pa3BUTUS. (OcHOBHble 3aKOHOMepHOCmU OpobieHus; o0bpazosanue
00HOCNIOUHO20 ~ 3apodviia — Onacmynvl. lacmpynayus;, 3aKOHOMepHOCMU — 00PA308AHUSA
08y CONIHO20 3apooviuia — 2acmpyavl. Ilepsuunbiii opeanozenes u oanvHeluas ouppepenyuposxka
mkauel,  opeanoé u  cucmem. llocToMOpuoHaNBHBIA — mepuon  pa3BuTHA.  Dopmbl
MOCTAIMOPHUOHAIBHOTO ~TEepuoja pa3BUTHA. HempsiMoe pa3BUTHE;, TIOJHBIA ¥ HETOJHBIN
metamop¢o3. buonornyeckuii cmbici pa3Butusa ¢ meramopdozom. IIpsmoe pazsutue. Crapenue.
OO0mre 3aKOHOMEPHOCTH Pa3BUTHS. BUOTCHETHYECKUI 3aKOH.



Cxoocmeo  3apooviweni u  SMOpUOHATbHASL  Ougepeenyusi npusnakog (3axon K. bopa).
buocenemuueckuii 3axon (3. I'exkenv u K. Mrwoanep). Pabomor A. H. Cesepyosa 06 smopuoranvHou
UBMEHYUBOCIU.

JlemoHcTpanus TabmuL, WUIIOCTPUPYIOMIMX TMpolecc MeTamopdo3a Yy UICHHCTOHOTHX,
MO3BOHOYHBIX (BKECTKOKPBUIBIX M YEIIYHYaTO KPBLIBIX, aMPuOuii); TaOIHII, OTPaXKarouX CXOJICTBO
3apoJiplllieli TO3BOHOYHBIX JKMBOTHBIX, a TaKXKe CXeM IpeoOpa3oBaHUS OpPraHOB U TKaHEH B
¢uorenese.

Ocnoguvie nonamus. MuHoroobpazue ¢GopM M pacnpoCTPaHEHHOCTh OECIOIOr0 Pa3MHOKEHHUS.
Buonornveckoe 3HaueHune 6ecronoro pazMHoxkeHus. [IooBoe pa3MHOKEHHE U €ro OHOJIOTHYECKOe
3HaueHue. ['amerorenes; Meiio3 u ero duonornyeckoe 3naueHue. OmIog0TBOpEHHE.

Vmenus. OOBSACHATH TpolleCC MeiHo3a W JApyrue ITambl 00pa3oBaHUS TIOJOBBIX KJIETOK,
UCIIOJNIB3YSl CXeMbl U PUCYHKH U3 ydeOHHKa. XapaKTepu30BaTh CYIIHOCTb OECHOJIOr0 U IMOJIOBOTO
Pa3MHOKEHUS.

I'naBa 14. HacsieAcTBEHHOCTh M U3MEHYHUBOCTH OPTraHU3MOB.

3aKOHOMEpPHOCTH HacJIeJ0BaHUs IPU3HAKOB

Otkpeitue I'. Mennenem 3akoHOMEpHOCTEH HacleOBaHUS MIPU3HAKOB. [ MOpUI0I0THYeCKUil METOA
u3ydyeHus HacieacTBeHHocTH. CTpoeHue U (QYHKIUUM XPOMOCOM. XPpOMOCOMHasi Teopus
HAaCJIEACTBEHHOCTH

I'enemuueckoe onpedenenue noaa.

['eHoTun kak 1eNOCTHas cuUcTeMa. B3auMoaelcTBHE aJuIeNIbHBIX W HEAUIEIbHBIX TI'€HOB B
OIIpe/IeICHUN TIPU3HAKOB.

Hemonctpauus. Kaptel xpoMocom 4enoBeka. PogoCiIOBHBIE BBIJAIOIIMXCSA MPEICTaBUTENEH
KYJIBTYpbl. XpOMOCOMHBIC aHOMAJIMH YeJIOBEKA U UX (DEHOTUITMYCCKHE MTPOSBICHUSI.

JlaGopaTopHas pabora
Pemenne reneTnueckux 3ajad ¥ COCTAaBIEHUE POJIOCIOBHBIX.

I'nasa 15.

3aKOHOMEpPHOCTH N3MEHYMBOCTH

OcHoBHBIE (OPMBI  HM3MEHYMBOCTH. [eHOTHUNUYEecKass HM3MEHYMBOCTh.MyTareHsl. MyTamum.
3HavueHHe MyTalWui ISl TMPAKTHKU CEIhCKOro XO03sdicTBa M OuoTexHojoruu. KomOuHaTtuBHAs
W3MEHYUBOCTbH. DBOJIOIMOHHOE 3HAaUeHNE KOMOMHATUBHON U3MEHUHUBOCTH.

®deHoTUNIMYECKas, WIM MOAU(DUKAIMOHHAs, M3MEHUMBOCTb. Poyib yclnoBHI BHEUIHEW cpenbl B
Pa3BUTHUU U NPOSBIICHUH NTPU3HAKOB U CBOMCTB.

Hemonctpanus. [Ipumepst MmoauduKainoHHON H3MEHUYNBOCTH.

JlaGopatopHas paboTa
[TocTpoeHre BapHAIMOHHOW KPUBOM (pa3Mepshl JIMCThEB PACTEHUM, aHTPOIIOMETPUUYECKHE JaHHBIC
ydammxcs).

I'nasa 16.
Cenekuusi pacTeHuil, )KUBOTHBIX 1 MUKPOOPTraHU3MOB

Llenmpor npoucxoscoenusi u MHo2000pasus Kyibmypuwvlx pacmenuil. Yuenue H. U. Basunosa
Copt, nopona, mramMmM. MeTOabl CENEKIMH PACTEHUUW W KUBOTHBIX. JIOCTHMKEHUS U OCHOBHBIE
HaIpPaBJIEHUSI COBPEMEHHOM celleKIIMK. 3HAaUeHUE CEJIEKINH JJIsl Pa3BUTHUS CEIbCKOXO03HCTBEHHOTO
MPOU3BOJICTBA, MEIUIIMHCKOW, MHKPOOMOIOTUYECKOW M JPYTUX OTpaciel MPOMBIIIIEHHOCTH.
buortexHosorusi, €€ JOCTUXKEHHUS. OIJTUYECKHME aCMEKThl HEKOTOPhIX €€  JIOCTHKECHUH.
Knonuposanue.

Hemonctpanusi. CpaBHUTENBHBIA aHAIHW3 MOPOJT TOMAITHUX JKUBOTHBIX U COPTOB KYJIBTYPHBIX

pacTeHUM M UX JUKUX nOpenkoB. Komnexkuun u mpenapaTbl COPTOB KYJIbTYPHBIX PACTEHH,
OTJIMYAFOIIUXCSI HANOOJIBIIEH TUIOIOBUTOCTEIO.
Ocnognvie nouamus. I'eH. I'eHOTHII Kak cHCTéMa B3aUMOJICHCTBYIOIIMX TI'€HOB OpraHU3Ma.
[Tpusnak, cBoiicTBO, (eHoTHN. ['€HeTHUeckoe ompeneneHHue IoJia y KUBOTHBIX WU PACTEHHH.
HacnencrtBennass u HEHAcNeJACTBEHHAas W3MEHYMBOCTh. MyTallMoOHHasT ¥ KOMOWHATUBHAs
M3MEeHYMBOCTh. Moaudukanuu; Hopma peakuuu. Cenekuusi; rudpuauzanus u otoop. I'ereposuc u
MOJIMIUIOUANS, UX 3HaueHue. CopT, Mopoa, ITamM.



Ymenusa. OObACHATH MEXaHU3MBI TIEpelaul MPU3HAKOB U CBOIMCTB M3 MOKOJIEHUS B MOKOJICHHUE,
a Tak)K€ BOSHUKHOBEHHME OTJIIMUYHUI OT POOUTENbCKUX (OpPM y MOTOMKOB. COCTABIATH MpOCTEHIINE
POJOCIOBHBIE MW  pelIaTh TeHeTHYecKue 3afgaud. [loHMMaTe HEOOXOAWMOCTh  Pa3BUTHUSA
TEOPETUYECKOM TIEHETHKM U TPAKTUYECKOM CelleKUMu Ul MOBbIIIeHUs 3(dekTuBHOCTH
CeNIbCKOXO03SHCTBEHHOTO TPOM3BOJICTBA U CHIKEHHSI C€0ECTOMMOCTH MPOIOBOJIbCTBUSI.

I'naBa 17 . B3aumooTHOIIEHHsI OPraHu3Ma U cpeabl. OCHOBBI IKOJIOTHH.
buocdepa, ee ctpykrypa 1 pyHKIUH

buocepa — rxmBas oOosouka taHeThl. CTpykTypa Omochepbl. Komnonenmor b6uocgepwi:
Jcugoe 6ewyecmeo, GUO0BOU cocmas, pasHoobpasue u 6kna0 6 buomaccy, OUOKOCHOe U KOCHOe
seujecmso ouocghepvt (b. U. Bepnaockuii). KpyroBopor BemiecTB B mpupojie. EctecTBeHHBIC
co00I1leCTBa JKUBBIX OpPraHu3MoB. buoreoneHo3pl. KoMmoHeHTh! OMOreoneHO30B: MPOAYLIEHTHI,
KOHCYMEHTBI, peyLeHTbl. BUOIIeH03bl: BUJ0BOE pa3HOOOpa3ue, INIOTHOCTh NOMYJIALMM, 6MomMacca.

AbuoTtnueckue (GaxkTopbl cpensl. Poiab TemmepaTypbl, OCBEIICHHOCTH, BIXXHOCTH M JPYTUX
(GakTOpOB B KH3HEIEATEIBHOCTH cooOuiecTB. VHTeHCHBHOCTh JeiicTBUs (akTOpa cpensl,
orpaHWYMBaOIMi  ¢dakTop. BsaumoneiictBue (GakTOpOB cpenbl, TpEeAeTbl  BBIHOCIHBOCTH.
buotnueckue ¢akropsl cpeapl. Llemu u ceTu mnuTaHuA. OKono2uyeckue NUPAMUObL: Hucel,
ouomaccwl, snepeuu. Cmena 6uoneHo3oB. [IpuanHbl cMeHBI OMOIIEHO030B; (HOPMUPOBAHHE HOBBIX
COOOILIECTB.

@opMbl B3aMMOOTHOIICHUNH MEXIy opraHusmamu. Ilo3uTHUBHBIE OTHOLIEHUS — CHUMOHMO3:
MYTyajau3M, KOOHepanus, KOMMEHCATu3M. AHTHOMOTHYECKHE OTHOILEHHs: XHUIIHUYECTBO,
IIapa3uTHU3M, KOHKypeHIUs. HedTpalbHble OTHOIEHUS — HEUTPAIU3M.

JleMoHCTpauus: a) CXeM, WIUIIOCTPUPYIOIIUX CTPYKTYpy Ouocdepsl M XapaKTepU3YHOIIHUX
OTJENIbHBIC €€ COCTAaBHbIE YacTH, TaOJHII BHIOBOTO COCTaBa M pa3HOOOpa3us )KUBBIX OPraHU3MOB
O6uocdepsl; cXxeM KpyroBopoTa BEIIECTB B IPUPOJIE;

0) KapT, OTPaKAIIUX I€OJOTUYECKYI0O HCTOPUI0 MATEPUKOB; PaclpOCTPAHEHHOCTU OCHOBHBIX
OMOMOB CyIIIH;

B) auadunbMoB U kuHOpUIbMa «bruochepar;

I) T[pUMEpPOB CUMOMO3a NMpeICTaBUTENEN PA3TUYHBIX LIAPCTB KUBOW MPUPOIBIL.

JlaGopaTopHbie U TPaKTUYECKHUE PaObOTHI
CocraBieHue cxeM Nepefayd BEIIeCTB M SHEPruu (Lenei muranums)*.

W3ydeHue u onucaHue dKOCUCTEMbI CBOEM MECTHOCTH, BBISIBIIEHHUE TUIIOB B3aUMOJCHCTBUS Pa3HbIX
BUJIOB B IaHHOW ’KOCUCTEME™.

I'nasa 18.

buocdepa u yesoBek

[TpuponaHbIe pecypchl U UX UCIIOJIb30BAHHUE.

AHTponoresHsle GpakTopbl BO3JeHCTBUS Ha OUOIIEHO3BI (POJIb YeOBEKa B MPUPOJIE); MOCIEICTBUSL
XO3SCTBEHHON JeSATENIbHOCTH uenoBeka. [IpoOnembl palMoHAIbHOIO MPHUPOJIONOIL30BaHUS,
OXpaHbl NPUPOJBL: 3alIUTa OT 3arpA3HEHMN, COXPAaHEHUE DJTAJIOHOB U NaMATHUKOB IPUPOIBI,
oOecrnieueHre NPUPOIHBIMU PECYpPCAMH HACEIECHHUS TJIAaHETHI.

JlemoHcTpanys KapT 3all0BEAHBIX TEPPUTOPUI HAILIEH CTPAHBI.

TPEBOBAHHMA K YPOBHIO INOATI'OTOBKHU YYAHIUXCH, 3AKAHYUBAIOIIIHUX 9
KJIACC

B pesynomame usyuenus npeomema yuawjuecs 9 K1accog 00nMiCHbL:

3HATh/TIOHUMATD

* 0COOEHHOCTH JKHU3HU KakK ()OpMBI CYIIECTBOBAHUS MaTEpHH;

* poJib PU3UYECKUX U XUMUYECKUX MPOIIECCOB B KHUBBIX CUCTEMAX Pa3IMYHOIO HUEPAPXUUECKOI0
YPOBHS OpraHH3aluy;

* pyHIamMeHTaIbHbIE TOHITHUS OUOJIOTUY;

* CYLITHOCTH NPOLIECCOB OOMEHA BEIIECTB, OHTOI'€HEe3a, HACIEICTBEHHOCTH U H3MEHYMBOCTH;

* OCHOBHBIE TEOPUM OHOJOIMH: KIETOYHYK, XPOMOCOMHYIO TEOPHIO HAcJIeICTBEHHOCTH,
IBOJIFOLIMOHHYIO, aHTPOIIOTEHESA;



¢ COOTHOIICHHUEC COIMAJIbHOTO U OHOJIOTUYECKOTO B 9BOJJIIOIMHA YCJIOBCKA,
* OCHOBHEIE 0071aCTH IMIPUMCHCHU A OMOJIOTMYECKNX 3HAHUN B IMPAKTHUKE CECIIBCKOI'0O XOSSII\/'ICTBa, B

psizie oTpacieil MpOMBIILIEHHOCTH, PU OXPAaHE OKPYKAIOIICH CPeIbl U 3JI0POBBS YEJIOBEKA;

YMETh:

* [I0JIb30BAaTbC 3HAHUEM OOLICOMOJIOTHUECKUX 3aKOHOMEPHOCTEH sl  OOBSCHEHHS C
MaTEPUATMCTHYECKUX IO3UIMI BOIPOCOB NPOMCXOXKICHUS U Pa3BUTHUA KU3HU Ha 3emile, a
TaK)KE€ Pa3JIMYHBIX TPYII PaCTEHUH, )KUBOTHBIX, B TOM YUCJIE U YEJIOBEKA;

* 1aBaTh apryMEHTHPOBAHHYIO OLIEHKY HOBOM MH(OpMAaLKUU 10 OHOJIOTHYECKUM BOIIPOCaM;

* paboTaTh C MMKPOCKOIIOM M H3TOTOBJIATH IPOCTEHIINE Ipenaparsl AJIi MUKPOCKOIMMYECKHUX

HCCIICIOBAaHUIM;

¢ pemiaTh rCHCTUYCCKHUEC 3aJaun, COCTABJIATE POJOCIOBHBIC, CTPOUTH BAPHAILIMOHHBIC KPUBBIC HA

PaCTUTCIbHOM U )KUBOTHOM MaTCpUaliC;

* pabotaTth C y4eOHOH M HAayYHO-TIOMYJIIPHOM JIUTEPaTypOH, COCTABIATH IUIaH, KOHCIIEKT,

pedepar;

¢ BJIAZICTDH A3BIKOM IIPEAMCTA.

TemaTuveckoe MIIAHMPOBAHHUE C ONpeeIeHUEeM OCHOBHBIX BUA0OB yUeOHOM

ACATCJIBHOCTH
Hasanune Kon- | XapakrepucTuka OCHOBHBIX BUJIOB J€ATEIBHOCTH
TEMBI BO
HacoB

Opomronus 2 | BIABIAIOT B U3YYEHHBIX paHee OMOJIOTMYECKUX TUCIMITIIMHAX

KUBOTO MHpa oOuiye yepThl OpraHu3aly PacTeHUH, )KUBOTHBIX, IPUOOB U

Ha 3emie. MHUKPOOPIraHu3MoB. OOBSCHAIOT €IMHCTBO BCETO KUBOIO U

Beenenue. B3alMO3aBUCUMOCTh BceX yacTel onochepsl 3emin

Pa3Butne 2 | XapakTepu3yloT MPeJCTaBICHUS JPEBHUX U CPEIHEBEKOBBIX

OuoJI0ruM B €CTeCTBOMCIBITATENEN 0 )KUBOM Npupoje. OLleHUBAIOT

JI0JIapBUHOBC MIpeJCTaBICHNS 00 «M3HAYAIBLHOHU 11e71eCO00Pa3HOCTH» U

KU Teproj HEU3MEHHOCTH KUBOH MPUPObL. 3alIOMUHAIOT PUHIUIIBI
6unapHoii knaccudukanuu K. JInnnes. 3HakoMaTcsi ¢ OCHOBHBIMHU
MOJIOKEHUAMU HBOTIOLMOHHOMN Teopuu K. b. Jlamapka.
XapakTepu3yroT NPOrPEeCCUBHBIE U OIIMOOYHBIE MOJIOKEHUS
sBomronnoHHOM Teopun K. b. Jlamapka

Teopus Y. 4 | OnpenenstoT TOCTUKEHUS HAYKU M TEXHOJIOTHIl B KauecTBe

apBuHa o MPEANOCHIIOK CMEHbI KPEallMOHUCTCKUX B3TJIS10B Ha )KUBYIO U

IIPOUCXOXK]L HEXUBYIO IPUPOAY IBOJIOLMOHHBIMU IIPEICTABICHUSIMH.

€HHUU BUJIOB XapakTepu3yloT HayyHble IPeANoChUIKY, mooyausmue Y. /lapsuna

yTeM K ITIOMCKY MEXaHU3MOB U3MEHEHUS B )KUBOM IPUPOJE.

€CTECTBEHHO AHaIM3UPYIOT SKCIEIUIIMOHHBIN MaTepuan Y. J[apBruHa B KauecTBe

ro orbopa MPENOCHIIKY pa3pabOTKU HBOJIOIMOHHON TEOPUH.
Xapaktepusytot yuenue Y. JlapBuHa 00 HCKYCCTBEHHOM OTOOpE,
(OopMBI HCKYCCTBEHHOTO 0TOOpa M OOBACHIIOT METO/IbI CO3/IaHHS
HOBBIX MOPO/JI JOMAIIHHUX >KUBOTHBIX U COPTOB KYJIBTYPHBIX
pacTeHMil. 3alIOMUHAIOT OCHOBHBIE MT0JI0)KeHNs Teopuu Y. JlapBuHa
0 €CTeCTBEHHOM 0TOOpe. XapakTepu3yroT (hopmbl 00pHOBI 3a
CYIIECTBOBaHHME M MEXAHM3M €CTECTBEHHOI'0 0TOOPA; Aat0T
oIpesiesIeHUE MOHATHUS «ECTECTBEHHBIH 0TOOP»

[Tpucnoco0ie 4 | XapakTepusyloT CTPYKTYpHO-()YHKIIMOHAJIBHYIO OpTaHU3aIUI0

HHOCTb KUBOTHBIX, PACTEHUH, TPO0OB M MUKPOOPTaHU3MOB KaK

OpPraHU3MOB K MPUCTIOCOOJICHNE K YCIOBUAM CyIlecTBOBaHuUs. [IpuBoasIT

YCIIOBUSIM IIPUMEPHI Pa3IMUYHBIX IPUCIIOCOOICHUH THITOBBIX OPraHU3MOB K

BHEIIHEN yCJIOBUSIM cpefibl. J[at0T OIIEHKY TUITMYHOIO OBEIEHUS AKUBOTHBIX

9



Cpenbl Kak 1 3200Te 0 MOTOMCTBE KaK IMPHUCTIOCOOICHUIM, 00ECTIEYHBAIOIIINM

pe3yabTaT ycrex B 6opb0e 3a cymectBoBanue. [IpuBoasT npumepsl

NEUCTBUA dbusnonornueckux agantanuid. OOBSICHAIOT OTHOCUTEIbHBIN

€CTECTBEHHOT XapakTep NPUCIOCOOICHUH 1 TPUBOASAT IPUMEPHI

0 otOopa OTHOCHUTEJIBHOCTH aJlalTalui

Muxpo3BoIIt0 XapakTepus3yloT KPUTEPUHU BUIA: CTPYKTYPHO-() YHKITHOHAIBHBIMH,

s LUTOI€HETHUECKU I, IBOJIFOLIMOHHBIN, 3TOJIOIrMUECKUA,
reorpaguuecKuil U penpoayKTUBHBINA. OOBSICHAIOT MEXaHU3MBI
PEeNpOIyKTUBHOM N30JIALUU. AHAIN3UPYIOT IPUYUHBI Pa3/IeIeHUsS
BUJIOB Ha MOMYJISAMHU. 3alIOMUHAIOT IPUYNHBI TEHETUYECKUX
pa3nuuMi pasInyHbIX NOMYJISIMHA OTHOTO BUAA. 3HAKOMSTCA C
MyTSAMHU BH1000pa3oBaHus (Teorpa)udecKuM U 3KOJIOTHYECKIM),
JIAl0T OLIEHKY CKOPOCTH BO3ZHUKHOBEHHUSI HOBBIX BUJIOB B
pa3zHo00pa3HBIX KPYIMHBIX TAKCOHAX

Bbuonorunuecku XapakTepu3yloT IJ1aBHbIE HAIIPaBIEHUs OMOIOTUYECKON

€ TMOCJeICTBUS sBoolMU. OTpaXkaroT HOHUMaHuEe OMOJIOIrMUYECKOT0 Iporpecca Kak

aJlanTaluu. MIPOLBETAHUS TON MM HHOW CUCTEMaTHYECKON IPYIIIbI, a

Makpo3Bo:to OMOJIOrMYECKOI0 perpecca — KaK YTHETEHHOT'O COCTOSIHUS

s TaKCOHA, MPUBOJAIIEE €ro K BEIMUpaHUIo. J[atoT ornpenesneHue u
XapaKTepU3YIOT MTyTH JOCTHKEHHUS OMOJIOTUYECKOT0 IIporpecca
(raBHBIE HaMpaBJIEHUS IPOTrPECCUBHON HBOJIOLMU): apoMopdo3a,
UaMoaanTauu u oomieit nereneparuu. [IpuBoasT nmpumepst
JMBEpPreHIu, KOHBEpreHUnuu 1 napamiennima. OObsCHAIOT
MPUYMHBI BOSHUKHOBEHHSI CXO/IHBIX 110 CTPYKTYpE H/HIIH
(YHKLHSAM OpPraHOB y MPeJICTABUTENEH PA3IUUYHbIX
CUCTEMATUYECKUX IPYII OPraHW3MOB. 3alIOMUHAIOT OCHOBHbBIE
ITpaBWJIa HBOJIIOLIMHY, OLIEHUBAIOT PE3YJIbTAThl IBOJIIOINH

Bo3nukno XapakTepu3yoT XUMHUUECKUN, TPeIOHOI0OrHYeCKUN (TEOpHs

BEHUE akagemuka A. M. Onapuna), 6MOJIOrMYECKU U COLMAbHBIN 3TaIbl

YKU3HU Ha pa3BUTHA KUBOU MaTepuu. OnpenensitoT GUIOreHeTUYECKHE CBSI3U

3emie B YKMBOM NPUPOJE U CPABHUBAIOT UX C €CTECTBEHHOU
KJ1accuuKalyen )KMBbIX OPraHu3MOB

Pa3Butne XapakTepu3yroT Pa3BUTHUE KU3HU HA 3eMJIE B apXEHCKYIO U

JKU3HU Ha MIPOTEPO30MCKYIO 3pbl. OTMEUAIOT MEPBBIE CIEIbIl )KU3HU Ha 3eMJI€;

3emie MOSIBJIEHHE BCEX COBPEMEHHBIX THIIOB 0€CIIO3BOHOYHBIX

KUBOTHBIX, IEPBBIX XOPJOBBIX KUBOTHBIX; PA3BUTHE BOJHBIX
pacTeHHil. XapaKTepu3yoT Pa3BUTHE KU3HU Ha 3€MJIE B
Majge030MCKyI0 3py. OTMEUaroT MOSBICHUE CYXOITYTHBIX PACTCHUI;
BO3HUKHOBEHHE IM03BOHOYHBIX (PBIO, 36MHOBOIHBIX,
MIPECMBIKAIOIINXCS ). XapaKTepU3yIOT pa3BUTHE KU3HU Ha 3eMJIe B
ME3030MCKYI0 M KalfHO30MCKYIO 3pbl. OTMEUAIOT NOSIBIIEHUE U
pacpocTpaHEeHHE MTOKPBITOCEMEHHBIX PACTEHNI; BOSHUKHOBEHHUE
IITUL U MJIEKOIUTAIOIINX; TIOSBJIEHUE U PA3BUTHE IPUMATOB.
XapakTepu3yrT MECTO YEJIOBEKA B )KUBOU IIPUPOE, €TO
CUCTEMAaTUYECKOE T0JIOKEHUE B CUCTEME )KUBOTHOI'O MUPA.
OTMeyaroT MpU3HAKU U CBOMCTBA YEJIOBEKA, MIO3BOJISIFOLINE
OTHECTH €T0 K pa3JInYHbIM CUCTEMAaTUYECKUM TPYIIIIaM [apCcTBa
KUBOTHBIX. ONHCHIBAIOT CTAINN SBOIIOLNN YEJIOBEKA!
JPEBHENIINX, IPEBHUX U IIEPBBIX COBPEMEHHBIX JIFOACH.
PaccmaTpuBarOT M 3aIIOMUHAIOT MOMYJILUOHHYIO CTPYKTYPY Y
Buga Homosapiens (packr). 3HaKOMSTCS C MEXaHU3MOM
pacooOpa3oBaHMsl, OTMEYasl €AMHCTBO IPOUCXOKIACHUS pac.
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[IpuBOIAT apryMEeHTHPOBAHHYIO KPUTHKY TEOPUU pacu3Ma

CrpykrypHas XapakTepu3yloT XUMHUYECKUE 3JIEMEHTHI, 00pa3yIoIIne KUBOE

OpraHu3alus BEILIECTBO; Pa3IMYalOT MaKpO- U MUKPO3JIEMEHThI. ONIMCHIBAIOT

JKUBBIX HEOpPraHMYECKHUE MOJIEKYJIbI )KUBOI'O BELIECTBA, UX XUMUYECKHE

OpraHU3MOB. CBOMCTBA U OMOJOTHYECKYIO POJIb. XapaKTEePU3yIOT OPraHnYecKue

XuMunyeckas MOJICKYJIbI: OMOJIOTHYECKHE OTMMEPBI — ONKH (CTPYKTypHast

OpraHu3alus opranuzanus 1 (pyHKINHN), YTIEBOAbI (CTpoeHUE U OMOoJIornyecKas

KIIETKU POJIb), JKUPBI — OCHOBHOW CTPYKTYPHBIM KOMIIOHEHT KJIETOUHBIX
MeMOpaH ¥ UCTOYHUK 3Heprun. XapaktepusyroT JITHK kak
MOJIEKYJIbl HaCJIEICTBEHHOCTH. ONMCHIBAIOT IIPOLIECC
penymukanuu JIHK), packpeiBaroT ero 3HaueHue. OnMuchIBalOT
Iporiece nepeaadn HacleACTBEeHHOW HH(POPMALIUHU U3 sIJIpa B
LIUTOIIa3MYy — TPAHCKPUMIMIO. Pa3nuyator cTpykTypy U GyHKIIUU
PHK

Ob6men XapakTepusyroT TPAHCIIOPT BEIIECTB B KIETKY U U3 HEE

BEILIECTB U (paromuTo3 u muHONKTO3). OOBACHIIOT COOBITHS, CBSI3aHHEIC C

npeoOpazoBaH BHYTPHUKJIETOUHBIM ITUIIEBAPEHUEM, TOTUEPKUBASI €TI0 3HAUEHUE

ue SHEPIuu B Juis opranu3Ma. [IpuBoasT npumepbl S3HEpreTH4eckoro 0OMeHa.

KJIETKE OnuckIBalOT MPOLIECCHl CUHTE3a OEKOB U (DOTOCHHTES

Crpoenue u XapakTepu3yloT GopMy B pa3Mepbl TPOKAPHOTHIECKUX KIETOK;

byHKIIUN CTpOEHHE LIUTOIIA3MbI, OPraHU3ALINI0 METab0I13Ma,

KJIETOK TeHETUYECKUH armapaT 6aktepuii. OMUCHIBaIOT MPOIIECC
CHOpo0Opa3OBaHus, €ro 3HaYCHUE JI BEDKUBAHUS OaKTEepH pu
YXYALIEHUH YCIOBUH CYIIECTBOBAHMS; pa3MHOXKEHHUE TPOKAPUOT.
O1neHnBaOT MECTO U POJIb TPOKAPUOT B OMOLIEHO3aX.
XapakTepu3yrT UUTOINIA3MY 3YKapUOTUUYECKOM KIIETKU:
OpraHeJlIbl IUTOIIIA3MBbl, UX CTPYKTYpY U GyHKIHU. OTMEYaroT
3HAYEHUE IIUTOCKEIETa. XapaKTepU3YIOT TUIIbI KJIETOYHBIX
BKJIFOYEHUH M UX POJIb B METa0OIU3ME KJIETOK. XapaKTepU3yIoT
KJIETOYHOE ]IpO KaK LIEHTpP YIPaBIEHUS )KU3HEAEATEIbHOCThIO
KIJIETKU; CTPYKTYPHI siipa (saepHast 00071049Ka, XpOMATHH,
SIPBIIIKO). OTMEUa0T 0COOEHHOCTU CTPOSHHS PaCTUTEIbHOM
KJIETKH. J[at0T onpeneseHne NOHATHI0 «MHUTO3». ONpeaessoT poib
KJIETKA B MHOTOKJIETOYHOM OpraHu3Me. Pa3bsICcHSIOT MOHATHE O
nuddepeHIPOBKe KIETOK MHOTOKJIETOYHOT0 opranu3ma. Kparko
OTHCHIBAIOT MUTOTHYECKUH ITUKII: HHTEp(a3y, ha3bl
MHUTOTHYECKOTO JIeJIEHUs U IPeoOpa30BaHUs XPOMOCOM.
PackppiBatoT OMOJIOrMUECKU CMBICT U 3HAUEHUE MUTO3A.
DOopMyIUPYIOT MOJIOKEHUS KIETOYHOW TEOPUU CTPOCHHUS
OpPraHU3MOB

PasmHoXeHue XapakTepusyroT CYIIHOCTh U (POPMBI pa3MHOXKEHHUSI OPTaHU3MOB.

51 CpaBHuBaroT 6ecrosoe u MojaoBoe pasMHOkeHHe. ONMUChIBAIOT

WHAVBHUyallb nporecc 00pa3oBaHMs MOJIOBBIX KJIETOK, BBISABIISSA OOIIME YEPThI

HOE€ pa3BUTHE MIEpPHOJI0B TaMOTOT€HE3a, B TOM yHciie Meiio3a. Onpeaensior

OpraHU3MOB. MIOHATHS «KOCEMEHEHUE» U «OII0JOTBOPEHHE». PackpbIBaroT

PasmuoxeHue OMOJI0rMYecKOe 3HaYeHUE Pa3MHOKEHUS

OpraHU3MOB

WnauBunyans 0O0603HayalOT NepUOabl MHINBUIYaTbHOTO PA3BUTHA.

HOE pa3BUTHE XapakTepu3yroT SMOPUOHATIBLHBIN TEPUO Pa3BUTHS U OMUCHIBAIOT

OpraHU3MOB OCHOBHbBIE 3aKOHOMEPHOCTH JIpOOJIeHHSI — 00pa3oBaHuE

(oHTOrEHE3) OJTHOCJIOMHOT'O 3apO/IbIilia — OJIACTYJIbI, FaCTPYIISIIHIO U

opranorenes. OnpenesnstoT dTarbl JanbHenmen quddepeHIupoBKH
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TKaHEH, OPTraHOB U CUCTEM. XapaKTEePU3YIOT MOCTAIMOPHOHATBHBII
NIEPUOJT PA3BUTHUS, €TO BO3MOXKHBIE (POPMBI. Pa3bsACHIIOT CyIIHOCTh
HEMpPsIMOTO Pa3BUTHUS; MTOJHOTO U HEMOJIIHOTO MeTaMopdo3a.
JIeMOHCTpHUPYIOT HOHUMaHUE OUOJIOTUYECKOTO CMBICTIA Pa3BUTHS C
MeTamopho30M. XapaKTepHU3yIoT MPSIMOE Pa3BUTHE U €TO MEPHO/IbI
(1openpoyKTUBHBIN, PEIPOLYKTUBHBIN U IOCTPENPOLYKTUBHBIN);
ctapenue. [IpuBoast GopmMynHpoOBKY 3aKOHA 3aPOJIBIILIEBOTO
cxojcta K. bapa u 6uorenernueckoro 3akona 3. ['exkens u

®. Mrosutepa

Hacnencreen 11 | XapakTepusyroT ruOpUI0JIOTHIECKUNA METOI N3YUEHHS XapaKkTepa

HOCTb U HacJIeJ0BaHMs NPU3HAKOB. POpMyIUPYIOT 3aKOHBI MeHens.

WU3MEHUYUBOC [TpuBoasT uTONOrMYECKHEe 00OCHOBAHUS 3aKOHOB MeHesl.

Tb JIeMOHCTPUPYIOT CLIOCOOHOCTh BBITUCHIBATH T€HOTHIIBI

OpraHU3MOB. OpraHu3MoB U ramer. COCTaBIIAIOT CXEMbI CKPEIIMBAHMSI, PEILIAIOT

3aKOHOMEPH IIPOCTENIINE TEHETUYECKUE 3aja4l, CTPOSIT POIOCIIOBHBIE.

0OCTHU @opMynHpyrOT 3aK0H Moprana u 1ar0T XapaKTepUCTUKY

HaCJIEJOBaHU CLIETIJICHHOT' 0 HacJIeZI0BaHUs IeHOB (Mpu3HaKoB). OOBICHAIOT

g IPU3HAKOB MEXaHU3Mbl XpOMOCOMHOTO OIPEJEIICHUS 110J1a. AHATIU3UPYIOT
TEHOTUII KaK CUCTEMY B3aMMOJECHCTBYIOIMX T€HOB OPraHU3Ma;
onpeAessoT (GOpMbI B3aUMOIEHCTBUS aJUIENbHBIX U HEAJJICJIbHbBIX
I'€HOB

3aKOHOMEPHO 4 | XapakTepusyroT OCHOBHBIE ()OPMBI U3MEHUNBOCTH, MYTaLlUH, UX

CTH 3Ha4YeHHUE /IS IPAKTHKH CeIbCKOI0 X035HCTBa M OMOTEXHOJIOTUH.

U3MEHUYUBOCTH OO60CHOBBIBAIOT PBOJIIOLIMOHHOE 3HAUEHNE MYTAllUOHHON U
KOMOHMHATUBHON U3MEHYMBOCTH. XapaKTEPU3YIOT POJIb YCIOBHM
BHEIIHEH cpe/ibl B pa3BUTHH U IIPOSBICHUU PU3HAKOB U CBOMCTB.
CtpoAT BapuallMOHHBIE PsiIbl U KPUBBIE HOPM peakLuu

Cenexuus 3 | IlepeuncrsitoT EHTPHI IPOUCXOKICHUS KYIbTYPHBIX PACTCHUH.

pacTeHui, JlaroT onpeneneHust OHATHAM «COPT», «IIOPOJA, «IUTaMM.

KUBOTHBIX U XapakTepu3yroT METO/Ibl CEJIEKIIUN PACTEHUN U JKUBOTHBIX.

MHUKpPOOpPraH OneHuBaroT JOCTUKEHUS U ONIMCHIBAIOT OCHOBHBIE HAIIPABIICHUS

U3MOB coBpeMeHHOM cenekui. OG0CHOBBIBAIOT 3HAUEHUE CEJIEKIINU JIIS
Pa3BUTHS CENbCKOXO03HCTBEHHOTO IPOU3BOJICTBA, MEIULINHCKOM,
MHUKPOOHOJIOTMYECKOM U JPYTUX OTpaciiell NPOMBIIUIEHHOCTH

B3auMooTHO 8 | ®opmynupyroT OCHOBHBIE NoJ0keHus yueHus B. 1. BepHaackoro

ICHUS 0 ouocdepe. OOBICHIIOT HEBO3MOKHOCTD CYIIIECTBOBAHUS KU3HU

OpraHusma u 3a rpaHuLiaMu Ouocdepbl. XapakTepu3yloT KOMIIOHEHTHI

CpEeJIbL. 6uocdepsl. OnpenensdoT raBHy0 QyHKIUIO 6nochepsl Kak

OcHOBBI obecrieyeHre OMOreHHOr0 KPYroBOpOTa BEILIECTB Ha TUIAHETE.

9KOJIOTHH. XapakTepu3yloT OCHOBHbIE KPYTOBOPOTHI: BO/IbI, YIJIEpOa, a30Ta,

Buocdepa, ee ¢docdopa u cepol. OLieHUBAIOT 3HaYEHNUE KPYTOBOPOTOB BEILIECTB

CTPYKTypa u JUISl CyHIECTBOBAHMUS J)KU3HU Ha 3emite. OnpenensoT 1

byHKIIT AHATTM3UPYIOT MOHATHUS «IKOJIOTUSY, «Cpeia OOUTaHUSD,
«9KOCHCTEMAY, «ONOTeOLIEHO3», «OMOLIEHO3Y, «IKOJIOTHYeCKas
NUpaMuIa». XapakTepu3yroT a0HOTHYECKHE U OMOTHYECKUE
(akTopbl, HA KOHKPETHBIX MPUMEPAX IEMOHCTPUPYIO UX 3HAUEHUE.
XapakTepus3yroT (GOpMbI B3aUMOOTHOILIEHUH MEXTy OpraHU3MaMHU.
XapakTepu3yloT KOMIOHEHTHI OMOIIEH03a, IEPEUUCIISIOT TPUYUHBI
CMEHbI OMo1eH030B. DOpMYIHPYIOT MPEACTABICHHS O LIETSAX U
CETSIX MUTaHUs

Buocdepa u 3 | OnuceIBalOT BO3ACHUCTBUE KUBBIX OPraHU3MOB Ha IUIAHETY.

YEJIOBEK PackpbIBalOT CYIIHOCTb IPOLIECCOB, MPUBOASIIMX K 00pa30BaHUIO
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IIOJIE3HBIX HCKOIAEMBIX, PAa3JIUYAIOT HCYEPIIAEMBIE U
Heucyepnaemble pecypchl. AHAIU3UPYIOT aHTPOIIOTEHHBIE
(bakTops! BO3/AEHCTBHS HAa OUOLIEHO3BI, IOCIIEACTBUS
XO35IIICTBEHHOM AESTEIbHOCTU YeJI0BEKA. PackpbIBaroT poOsieMbl
PalMOHAIBHOIO IPUPOAONOJIB30BaHNUS, OXPAHbI IPUPOBI

Hroro 68
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5.Ap3amacckuil roCyapCTBEHHBbIM neparormdeckuii mHctutyr uM. Al Taipapa
«PyKOBOJCTBO K J1a00OpaTOPHBIM 3aHATUAM 10 aHaTOMUU M Mopdonoruu pacrenuit»/Henoceko O.
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Texnuveckue cpeacTsa 00y4eHus:

1) TeneBuszop

2) BunmeomarautodoH

3) KowmmsioTep

4) MynbTHMEIUIHBIN TPOCKTOP

JAuaaKkTudyeckne MaTepUaJibl:
ITmakaTer:
YpoBHU OpraHu3aIyy )KU3HU
Cxema cTpoeHus KIeTku. MHOTOOOpasue KIeToK
doTocuHTE3
DHepreTudeckuii oOMeH
CrpoeHne MoJeKyIbl Oenka
CxeMa OHocuHTE3a OeIKa
Monexyna JIHK u ee perukanus
MuTto3-neneHne KIeTKn
Tumbr 6ecronaoro pa3sMHOXKEHUS

Meii03-00pa3oBaHHE TOJOBBIX KJIETOK
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OcHOBHBIE 3TaIlbl YSMOPHOTreHEe3a XOPAOBBIX KUBOTHBIX
Tunel NOCTAIMOPUOHATILHOTO Pa3BUTHUS AKUBOTHBIX
3akoHbl HacnenoBaHus (1)3akoHbl HacnenoBanus (2)
DopMBI HACJIEICTBEHHOW H3MEHYUBOCTH

Dopmbl MOTU(PHUKAITMOHHON H3MEHUIUBOCTH

[IeHTp MPOUCXOXKACHUS KYIbTYPHBIX PACTCHUN
[IeHTp MPOUCXOXKACHHS JOMAITHUX KUBOTHBIX
3anuUTHBIE OKPAacKU U (POPMBI TeJla y )KUBOTHBIX
@DopMbI €CTECTBEHHOTO 0TOOpa

Kpurepuu Buna

[Tyt Guonorudeckoro mporpecca

HanpasieHus 3BOIIOLIMOHHOTIO IIpoLiecca
ITaneoHTONOrNYECKHE TOKA3aTENBCTBA BOJIIOIIUN

CpaBHI/ITeHBHO-aHaTOMI/I‘ICCKI/Ie J0Ka3aTcjIbCTBa 3BOJTOLINN

3apoIbIIeBOE CXOJCTBO TTO3BOHOYHBIX KHBOTHBIX
Drarnbl 3BOJIOIMU Y€JI0BEKa
Cxema ctpoenus 6uocdepsl
CBs131 B JIeCHOM OHOIIEHO3€

NHOOPMALIMOHHO-KOMMYHUKALIMOHHBIE CPEACTBA

[Ipe3enTaunu
JlokyMeHTanbHbIE (PUIbMBI

YYEBHO-IPAKTUYECKOE U YYEBHO-IABOPATOPHOE OBOPY/IOBAHUE

[Tpubopsl, mpucnocodIeHUs
Bechl yueOHbIE ¢ pasHOBECAMU

KomruiekT mocynbl 1 mpUHAAIEKHOCTEH JIJIsl TPOBEICHUS JTa0OpaTOPHBIX paboT

Muxkpockorn

Moneau
Jle30kcuprOOHYKIEHHOBAsT KHCIOTa

HabGop mozeneit mo cTpoeHH0 6€CII03BOHOYHBIX )KMBOTHBIX

HaGop mozeneil mo anaToMuu pacTeHuit
Habop mopeneli mo cTpoeHHI0 OpraHOB YeJIOBEKa
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