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bakvJILTATHBHOI0 Kypca mo ouoJgoruu 11 kiaacca
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cocTaBieHa Ha ocHoBe PI'OC
cpemHero ooIero oopa3oBaHus
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HHOACHUTEJBHAA 3AIINCKA

JlaHHas mporpaMma COCTaBJICHA B IOJTHOM COOTBETCTBUU C (hefiepaibHbIM KOMIIOHEHTOM
roCyJapCTBEHHOI'O CTaHAapTa CpeiHero (I0JHOro) oOuiero oopa3oBaHus U MpeAHa3HaYeHa JUIs
u3ydeHus: OMOJOTMH B 00IIe00pa3oBaTelbHBIX yupexaeHusx B 11-m kiacce. YrimyOneHHBIN
YPOBEHb CTAHAAPTa OPUEHTHUPOBAH Ha (opMHUpoBaHHE OOIIENH OMOJIOrMYECKOW IPaMOTHOCTU U
HAayYyHOTO MHUPOBO33PEHHUS yYallUXCs, a TaKKe Ha Oojiee MOJHOE M3YYEHHE 3TUX CTaHIapTOB.
3HaHus, NOITY4YEHHbIE HA TAKMX 3aHATHUSAX 110 OUOJIOTHH, JOJDKHBI HE TOJIBKO ONpPENeIUTh 00N
KYJIbTYPHBII YPOBEHb COBPEMEHHOI'O YEJIOBEKA, HO U OOECIIEUNTh €r0 aJ€KBaTHOE MOBEICHUE B
OKpy’Karolle cpezae, MOMOYb B pPEATbHOM JKU3HHU, YIIIYOUTh HEKOTOpble OHOJOTrHYEcKue
HOHATHS, ¥ IOMOYB JIeTsM 1ipH cade EI'D mo OGuonorum.

eas mporpamMmbl: MOJArOTOBKAa BBITYCKHUKOB 11 Kilacca K rocygapCTBEHHOW HTOTOBOM
aTTecTalyu.

3amaunm:

J OINpPEAEIUTh YPOBEHb OMOJIOTMYECKUX 3HAHUM yYalUXCsl U CTENEHb OBJIAJICHUS
UMH Y4eOHBIMH YMEHUSIMU;

J HA OCHOBE CHCTEMHOTI'0 aHaJIW3a MOJYyYEHHBIX PE3yJbTaTOB BBINOJIHUTH KOMILIEKC
3a/laHui, HalpaBJICHHBIX HA YIIyOJeHHe M KOHKPETU3ALMI0 3HAHUM ydaluxcsi no OMOJOruH B
COOTBETCTBUM € (eiepabHbIM KOMIIOHEHTOM I'OCYAapCTBEHHOI0 00pa30BaTEIbHOTO CTaHIapTa
JUISL TIOJTY4EHHUS TIO3UTUBHBIX PE3YyJIbTATOB;

o 3aKpENUTh YMEHHME YYalUXCS HA Pa3HbIX YPOBHAX: BOCIPOM3BOAUTH 3HAHMI,
IIPUMEHATH 3HAHUS U YMEHHUS B 3HAKOMOM, U3MEHEHHON U HOBOM CUTYyalUsX;

J 0TpaboTaTh yMEHMsI OQPOPMIIATH 3K3aMEHAIMOHHYIO paboTy, pabOThl C TEKCTOM,
TECTOBBIMU 3aJJaHUSIMHU PA3HOTO THIIA;

o MOAJEPKUBATh U PA3BUTh YMEHHS YUalllUXCsl COCPENOTAUYNBATHCS U TUIOLOTBOPHO,
L[eJIeHaNpaBlIeHHO pa0oTaTh B HE3HAKOMOM OOCTaHOBKE, B 3a/JaHHOM TeMmIle, ObITh
MOTHUBHPOBAaHHBIMU Ha MOJTYYEHHE 3aIJIAHUPOBAHHBIX TOJIOKUTEIIbHBIX PE3YIbTATOB.

Ha yueGHO-TemaTnueckoe miuaHupoBaHue padoueil mporpammsl «Iloaroroska xk EI'D»

otBenieHo 34 yaca (1 yac B Heslemo).

TPEBOBAHMUS K YPOBHIO TIOAT'OTOBKHU YUALIUXCHA

B pesynbprare uzydeHus kypca 00ydarmmiics J0IKeH

3HATH/IOHUMATh

- MPU3HAKUA OMOJOTUYECKUX OOBEKTOB: KUBBIX OPTaHU3MOB; TEHOB U XPOMOCOM; KJIETOK
Y OpTaHOB;

- CYIIHOCTHb OHMOJIOTMUECKHX IIPOIIECCOB: OOMEH BEIIECTB WU MPEBPAICHHS SHEPIHH,
NUTaHUEe, [IbIXaHWe, BBIACIICHUE, TPAHCIOPT BEIIECTB, POCT, pa3BUTUE, PA3MHOKEHHUE,
HACJEJACTBEHHOCTh M HM3MEHUYMBOCTh,  PETYJSAINHS  KU3HEIEATEIbHOCTH  OpPraHu3Ma,
pa3ipaxuMoCTh;

- 0COOCHHOCTH CTPOCHHUS )KHBBIX OPTaHU3MOB, IMPOIECCHI KU3HEACITEIIBHOCTH.

YMmerh

- OOBSCHATH B3aWMOCBSI3M OPraHU3MOB H  OKPYXKAIOWEH Cpeabl; TMPUYHUHBI
HACJICACTBCHHOCTH U H3MEHUYUBOCTH,

-  u3y4arb OWOJOTHYECKHE OOBEKTHI W  TMPOIECCHl: CTaBUTh OMOJOTHYECKHE
OKCIIEPUMEHTHI, ONIUCHIBATH U OOBSICHITH PE3YNIbTATHI OTIBITOB;

- pacmo3HaBaTh M OIMHUCHIBATH: OPTaHbl M CHCTEMBI OPTraHOB XKHMBOTHBIX; CHEAOOHBIE H
STOBUTBIE TPUOBI, OMTACHBIE JIS1 YETIOBEKA PACTEHUS U )KUBOTHBIE;

- CpaBHUBATh OMOJOTHYECKHE OOBEKTHI (KJIETKHU, TKAaHU, OpPraHbl M CHUCTEMBI OPTaHOB,
OpPTaHU3MBI, TIPEICTABUTENCH OT/IEIHHBIX CHCTEMATHUYECKUX TPYIIN) U JeNaTh BHIBOJBI HA OCHOBE
CpaBHEHUS,



- aHAJIM3MPOBATH M OICHUBATH BO3JCHUCTBHE (DAKTOPOB OKPYXKAOIIEH CPE/Ibl HA KHBBIC
OpraHU3MBbI, IOCJIECTBHS JCSITEIPHOCTH YeJIOBEKA B YKOCUCTEMAX;
- KCIIOJIb30BaTh NPUOOPETECHHBIC 3HAHUS W yYMCHHUS B MPAKTHUYECKOW IEATCIBHOCTH U
TIOBCEHEBHOM KU3HU IS
e coOmomeHuss Mep TUPOMUIAKTUKHA 3a00JIeBaHUM, BBI3BIBAEMBIX PACTCHUSMH,
KUBOTHBIMH, OaKTEPHsIMH, TpUOAMH ¥ BUPYCaMH; TpaBMaTu3ma, ctpeccos, BIUU-
UHQEKIUK, BPEIHBIX TMPHUBBIYCK (KYpEeHHE, aJKOrOJM3M, HapKOMaHWs);
HApyIICHWs] OCaHKW, 3PCHUs, Cllyxa, WHQEKIHMOHHBIX H  MPOCTYIHBIX
3a00JIEBAHUI;
e OKa3aHWs MMEPBOM MOMOIIM MPH OTPABICHUU SAOBUTHIMU TPHOAMH, PACTCHHSIMH,
YKycax XHBOTHBIX; NIPU TMPOCTYIHBIX 3a00JICBAaHUSX, 0XOrax, 0OMOPOXKCHUSX,
TpaBMax, CIIaCEHUH YTOIAOIIIETO;
® pPAlMOHAJBHON OpraHU3aIMK TPYAA U OT/AbIXa, COOJIIOJICHUS TIPABUII MIOBE/ICHUS B
OKpY>Kalolleu cpee;
e [IPOBE/ICHUS HAOJIOICHHIA 32 COCTOSIHUEM COOCTBEHHOTO OpraHU3Ma.

MHNEPEYEHD 3JIEMEHTOB COAEPXKXAHUS, TIPOBEPSEMBbBIX HA EI'D 11O
BUOJIOT'NN
[lepeyeHb SJIEMEHTOB COJCpXKaHUs, MPOBEPSICMBIX Ha €IUHOM TOCYJapCTBEHHOM
9K3aMeHe N0 OMOJIOTHH, COCTAaBIIEH HAa OCHOBE pazzaena «O0s3aTeNbHbIE MUHUMYM CO/ICPIKaHUS
OCHOBHBIX 00pa30BaTeNIbHBIX Mporpamm» denepaibHOr0 KOMIOHEHTa TOCYAapCTBEHHBIX
CTaH/JapTOB OCHOBHOT'O OOIIET0 M CpeaHero (IOJIHOTro) oO0mero oOpazoBaHUs IO OWOJIOTHUU
(6a30BbIi1 U TPOPUITBHBIN YPOBHU).

1. buosorust kak Hayka. MeToAbl HAYyYHOr0 NO3HAHUSA

1.1  buonorus Kak Hayka, €€ JOCTHXKEHHUS, METOAbl IIO3HAHUS KUBOU
npuponabl. Ponp Ouonoruu B (GOPMUPOBAHUM COBPEMEHHOW €CTECTBEHHOHAYYHOW KapTHHBI
MUpa.

1.2  VposHeBas opranuszaiusi U 3Bojtoius. OCHOBHbIE YPOBHHU OpPTaHU3AINH
JKUBOU HIPUPOJBL: KJICTOYHBIN, OpraHU3MEHHBIM, MONYJIIIHOHHO-BUJIOBOM,
OouoreoneHoTnyeckuif, Ouocepubiif. buonornmueckue  cucrempl.  OOmMe  NpU3HAKU
OMOJIOTUYECKUX CHUCTEM: KJIETOYHOE CTPOEHHE, OCOOEHHOCTH XMMHUYECKOIO COCTaBa, OOMEH
BEUIECTB U NPEBpAILECHUs YHEPIHH, TOMEOCTA3, pa3Ipa)kUMOCTb, JBUKEHHUE, POCT U Pa3BUTHE,
BOCIIPOMU3BEICHUE, DBOJIFOLUS.

2 . Kiterka kak OHoJiornyeckasi CHcTeMa

2.1  CoBpeMeHHass KJIETOYHAs TEOpHs, €€ OCHOBHBIC TIIOJIOKEHUS, POJb B
(dbopMUPOBaHUN COBPEMEHHOI €CTeCTBEHHOHAYYHON KapTHHBI MUpa. Pa3BuTHe 3HaHMIT O KIETKe.
KitlerouHoe cTpoeHHe OpPraHM3MOB — OCHOBA €IMHCTBA OPIaHMYECKOT0 MHpPA, JOKA3aTeIbCTBO
POJZICTBA KUBOU MPUPOJIBI.

2.2  Mnoroo0Opa3ue kieTok. [IpokapuoTndeckne u 3yKapuoTHIECKHE KIETKH.
CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK PACTeHUM, )KUBOTHBIX, OakTepuii, rpuOoB.

2.3  XUMHUYECKHI cOCTaB KJIETKH. Makpo- ¥ MHUKPOAJIEMEHTHI. B3anMocCBs3b
CTpoeHUsT M (PYHKIMI HEOPraHMYEeCKUX M OpraHUYecKuX BeulecTB (OeNKOoB, HYKIEHMHOBBIX
KHCJIOT, YIII€BOAOB, MUMUI0B, AT®D), BXOASIMHUX B COCTaB KJIETKUA. POJIb XUMHUYECKUX BEIIECTB B
KJIETKE ¥ OPTaHU3ME YEJIOBEKA.

24  CrpoeHue KIeTKH. B3ammocBs3p crpoeHuss W (QyHKIHWA dYacted U
OpPraHOUJIOB KJIETKH — OCHOBA €€ LIEJIOCTHOCTH.

25 OOMeH BemecTB W TMpEBpaIlCeHUs JHEPrUU — CBOWCTBA JKHUBBIX
OpPraHu3MOB. OJHEpreTHYecKMid M IUTAaCTHYeCKUi oOMeH, uX B3auMocBs3b. Cranuu
sHepreTuyeckoro oomena. bpoxenue u apixaHue. POTOCHHTE3, €ro 3HaUYE€HUE, KOCMUYECKas
poib. ®a3bl porocuHTe3a. CBETOBBIE M TEMHOBBIE PEAKIMU (OTOCHHTE3a, UX B3aUMOCBS3b.
XemocuHTe3. Poiib XeMOCHHTE3UPYIONTNX OaKTepuii Ha 3emiie.



2.6  T'enernueckas mHpOpManus B KieTke. ['eHbI, TeHETUYECKUH KOA U €ro
CBOMCTBAa. MaTpHW4HBI XapakTep peakiuii OmocuHTe3a. buocwHTE3 Oenka W HYKICHHOBBIX
KHCJIOT.

2.7  Knerka — reHeTuyeckas €IMHMIIA KXUBOTO. XPOMOCOMBI, UX CTPOCHHUE
(popma u pazmepsi) u GyHKIIUK. UKCITIO XPOMOCOM U MX BUAOBOE MOCTOSHCTBO. COMaTHYECKHE
U TOJIOBbIe KiEeTKH. JKW3HEHHBIH IMKI KJIETKU: uHTepdaza M Muto3. Murto3z — neneHue
COMAaTU4ECKUX KJIETOK. Meio3. Pa3sl MUTO3a U Meio3a. Pa3BuTHE MOJIOBBIX KIETOK Yy PaCTEHUU
U JKUBOTHBIX. JleleHHne KIeTKH — OCHOBa pOCTa, Pa3BUTUS M Pa3MHOMXKEHHS OpraHu3MoB. Poib
MeH03a U MUTO3A.

3. Opranusm Kak OM0JIOTHYeCKasi CHCTeMA

3.1  PasHooOpa3zue OpraHu3MOB: OJHOKJIETOYHbIE W MHOTOKJIETOYHBIE;
aBTOTPOdbI, reTepoTpodbl. Bupycsl — HekneTouHble (OPMBI KU3HU.

3.2  BocnpowusBeneHue OpraHu3MoOB, ero 3HadeHue. CrocoObl pa3sMHOXKEHUS,
CXOJICTBO M OTJIMYME TMOJOBOro U Oecroyioro pazMHokeHus. OIIOJOTBOPEHUE y IIBETKOBBIX
pacTeHHi U IO3BOHOYHBIX )KUBOTHBIX. BHEIIIHEE U BHYTpEHHEE OIJI0JOTBOPEHHUE.

3.3  OHTOreHe3 M MpUCYLIHME €My 3aKOHOMEPHOCTH. OMOpUOHAIbHOE U
[IOCTAMOPHUOHAIBHOE pa3BUTHE OpraHu3MoB. [IpuunHbI HapyILIEHUs pa3BUTHS OPTaHNU3MOB.

3.4  T'eneruka, ee 3amaud. HacneacTBEHHOCTh W M3MEHUMBOCTh — CBOMCTBa
opranu3smMoB. Meronpl reHeTMKH. OCHOBHbIE TI'E€HETHYECKHE T[OHATUS U CHUMBOJIMKA.
XpoMocoMHasi Teopusl HacleAcTBeHHOCTH. COBpeMEHHbIE MPEJICTABICHHS O T'€HE U TEeHOME.

3.5  3akoHOMEpHOCTH HACIEJACTBCHHOCTH, WX IIUTOJOTUYCCKHEC OCHOBEI.
3aKOHOMEPHOCTH HacleI0BaHMs, yCTaHOBJIEHHbIe I'. MenaeneMm, UX IUTOJIOTMYECKHE OCHOBBI
(MOHO- M nurudpuaHoe ckpemmuBaHue). 3akoHbl T. Moprasa: cLENJIEHHOE HacleJOBaHUE
NPU3HAKOB, HapylleHWEe CclLerUieHus TeHoB. ['eHetmka mona. HacnemoBanue mpH3HAKOB,
CLEIUICHHBIX C IOJOM. B3ammonelictBue reHoB. ['€eHOTMI Kak LEIOCTHas cucrema. l'eHeTnka
yesoBeka. MeTo/bl 3yueHusl TeHEeTHKH YerloBeka. Pemenue renernyeckux 3ajgad. CocTaBieHue
CXEM CKpEIIMBaHUH.

3.6  3aKOHOMEPHOCTH WU3MEHYUBOCTH. Henacnencreennas
(MogudukanmoHHast) u3MeHunBocTh. Hopma peakuuu. HacneacTBeHHass W3MEHUMBOCTD:
MyTallMOHHas1, KOMOMHATUBHAs. Buabl MyTanuii ¥ uX NpuuuHbL. 3HAYEHHE U3MEHYMBOCTH B
YKU3HU OPTaHU3MOB U B IBOJIIOLINU.

3.7  3HayeHuMe TEHETUKM Jis MenuuuHsl. HacnencTBeHHble 0Oose3HU
YyeJloBeKa, UX MPUUYUHBL, NpoduiIakTiKa. BpeqHoe BIUsSHHE MyTareHOB, ajlKOToJisl, HAPKOTUKOB,
HUKOTHMHA Ha TEHETHYECKUM amnmapaT KJIETKH. 3allluTa Cpeldbl OT 3arps3HEHHs MyTarcHaMu.
BrlisiBneHre MCTOYHMKOB MYTareéHOB B OKpY»Karollel cpefe (KOCBEHHO) M OLIEHKa BO3MOKHBIX
MOCJEICTBUM UX BIUSHUS HAa COOCTBEHHBIN OpraHu3M.

3.8 Cenekmus, ee 3a1a9u U pakTHdeckoe 3HaueHne. Bxirag H.M. Basuiosa B
pa3sBUTHE CEJNEKIMU: YYEHHE O LEHTpaX MHOrooOpasusi M NPOMCXOXKAECHUS KYJIbTYPHBIX
pacTeHMii; 3aKOH TOMOJIOTMYECKUX PSI0B B HACIEACTBEHHON M3MEHUYMBOCTH. METO/IbI CeJIEKIINU
U UX F€HETHUYECKHE OCHOBBI. MeTO/bI BBIBEIECHHS HOBBIX COPTOB PACTEHUH, MOPOJ KMBOTHBIX,
HITAMMOB MHUKpPOOPTraHM3MOB. 3HAU€HWE TE€HETHKW MJis CceleKIuu. buonoruueckne OCHOBBI
BBIpAIlMBAaHUs KYJIbTYPHBIX PACTEHUH U JJOMAIIHUX KUBOTHBIX.

3.9  buorexHonorus, ee HampasieHHs. KilerouHas W TeHHas WH)XXCHEPHS,
KJIOHUpOBaHHE. POJb KJI€TOUHOM TEOPUH B CTAHOBJICHUM U PA3BUTUN OMOTEXHOJIOTMU. 3HAUEHUE
OMOTEXHOJOTHH JJIsi PAa3BUTHUS CEJEKIHH, CEIbCKOTO XO3SIMCTBA, MHUKPOOHMOIOrHYECKOM
NPOMBIIIJICHHOCTH, COXpaHEHHs TEeHO(POHIA IUIAHEThl. OTHUYECKHE AaCHEKThl HEKOTOPBIX
UCCIIEIOBaHUM B OMOTEXHOJOTHH (KJIOHHMPOBAaHUE 4YEJIOBEKA, HalpaBlIe€HHbIE HW3MEHEHUs
reHOMa).

4 . Cucrema u MHOroo0pa3ue OpraHM4ecKoro Mupa

41  Mmuoroobpasue opranusmoB. 3HaueHue pabor K. Jlunnes u XK.-b.
Jlamapka. OCHOBHBIE cHUCTEMaTHUECKHUE (TaKCOHOMHUYECKHE) KaTeropuu: BUM, PO, CEMEHUCTBO,
oTpsiz (MOPSI0K), KIacc, TUI (OTeN), IaPCTBO; UX COMOJYUHEHHOCTD.



4.2  UapctBo OakTepuii, CTpOoeHHUE, KUIHEIEATSIbHOCTh, pa3MHOXKEHHE, POJIb
B mpupojsie. bakrepum — BO30ymuTenw 3a00JieBaHMM pACTEHWUW, >KMBOTHBIX, YEJIOBEKA.
[Tpodunaktrka 3a001eBaHN, BEI3IBAEMBIX OAKTEPUSIMH.

43 LapctBo rpubOB, CTPOCHUE, IKHUZHEACITEIBbHOCTb, PA3MHOXKECHHUE.
Hcnonb3oBanue rpubOB A TMOJNyYEHHs MPOAYKTOB MUTaHHUA M JeKapcTB. Pacno3naBanue
ChEeOOHBIX U SINOBUTHIX rpuOoB. JlMmmalHukHU, UX pa3HOOOpas3ue, OCOOEHHOCTH CTPOCHUS U
KU3HEEATENbHOCTH. Poub B Ipupoae rpuOoB U JIUIIAHHUKOB.

44  TlapctBo  pactenuit.  CtpoeHue  (TKaHW,  KJIETKH,  OpPTaHbI),
KU3ZHEJCATENIBHOCTh U Pa3MHOXKEHHE  PACTUTENbHOIO  opraHusMa (Ha  Hpumepe
MOKPBITOCEMEHHBIX pacTeHuil). Pacrio3naBanue (Ha pUCyHKaX) OpraHOB PaCTEHUM.

45  MmHoroobpasue pacrenuil. OcHoBHble oTaenbl pacteHuil. Kiaccel
MOKPBITOCEMEHHBIX, POJIb PACTEHUN B IPUPOJIE U KU3HU YEIIOBEKA.

4.6  LapctBo XMBOTHBIX. OIHOKJIETOYHBIE W MHOTOKJICTOYHBIC >KUBOTHBIE.
XapakTepucTuKa OCHOBHBIX THUIIOB OECIIO3BOHOUYHBIX, KJIACCOB WIEHHUCTOHOTMX. OcoOeHHOCTH
CTPOEHMUS, )KU3HEEATEIILHOCTH, PAa3MHOKEHUS, POJIb B IPUPOJIE U )KU3HH UEIIOBEKA.

4.7  XopaoBble XKHUBOTHBIE. XapaKTEpUCTHKAa OCHOBHBIX KiaccoB. Ponb B
IpUPOJIE U JKU3HU 4YesoBeKa. Pacrno3HaBaHue (Ha pUCYHKax) OpraHoB U CHUCTEM OpPraHOB Yy
JKUBOTHBIX.

5. Opranusm 4ejioBeKa M ero 310poBbe

5.1  Txanu. CTpoeHHE U KUZHEIAEATEIBHOCTh OPraHOB M CHCTEM OpPTraHOB:
NUIIEeBapeHus, JbIXaHus, BbleleHus. Pacrio3HaBaHue (Ha pUCYHKax) TKaHEH, OpraHoB, CUCTEM
OpraHoB.

5.2 CtpoeHue W KU3HEACSITEIBHOCTh OPraHOB M CHUCTEM OPraHoOB: OINOPHO-
JBUTATENILHOM, TOKPOBHOMW, KpoBooOpamieHus, aumdoobdpamienus. PasMHoxeHre U pa3BuUTHE
yesioBeka. Pacrio3HaBaHue (Ha pUCYHKaX) OPraHOB U CCTEM OpPTaHOB.

5.3  Buytpennss cpena opranusma denoBeka. ['pynmnsl kpoBu. IlepennBanue
kpoBu. MMmyHuTter. OOMEH BeELIECTB M IpEBpallleHUE JHEPrMM B OpPraHU3ME YEJOBEKa.
Burtamussl.

54  HepBHas u »HHAOKpUHHAs cucTeMbl. HeliporymopaibHas perynsuus
IIPOLIECCOB KU3HEEATEIBHOCTH OPraHu3Ma KaK OCHOBA €ro LEJIOCTHOCTH, CBSA3H CO CPEIOH.

5.5  Amnamuzaropsl. Opranbl 4yBCTB, MX poiib B opraHuzMe. CTpoeHue u
¢bynkuuu. Beicmias HepBHas nestenbHOcTh. CoH, ero 3HaueHue. Co3HaHMe, MaMATh, SMOLUH,
peub, MpinuieHre. OcoOeHHOCTH NCUXHUKH YEIOBEKa.

5.6 Jluymas wu oOmIecTBeHHas TWUTHEHa, 3J0POBBIKH 00pa3  KHU3HU.
[TpodunakTuka HHPEKIUOHHBIX 3a00JeBaHUIl (BUPYCHBIX, OaKTepHaJbHBIX, I'PUOKOBBIX,
BBI3BIBAEMBIX JKUBOTHbIMM). IlpenynpexaeHue TpaBMaTU3Ma, MpPUEMbl OKa3aHMs IEpBOM
nomoutu. [Icuxudeckoe u usnueckoe 310poBbe denoBeka. PakTopsl 340POBbs (AyTOTPEHUHT,
3aKalMBaHMWe, JBUraTteibHas akTUBHOCTh). dakTopel pucka (cTpecchl, TMIIOAWHAMUS,
nepeyToMieHue, nepeoxiaxkaeHue). BpeaHsle U nosie3Hble NPUBBIUKU. 3aBUCUMOCTh 30POBBS
YeJI0BEKa OT COCTOSIHUS OKpYykaromieil cpeabl. CoOnroieHne CaHUTapHO-TUTHEHNYECKUX HOPM U
MIpaBUJI 310pOBOro oOpa3za xu3HU. PenpoaykTuBHOE 310poBbe yenoBeka. [locnencTBust BIusHus
QJIKOT0JIs1, HHIKOTHHA, HAPKOTUYECKUX BEILIECTB HA PA3BUTHE 3apO/IbIIlIa YEJIOBEKa.

6 . IBosIOLMSA KUBOM IPUPOABI

6.1 Bun, ero kpurepuu. Ilonymsumst — CTpPYKTypHas €IWHMIIA BUJA U
AJIEeMEHTapHasl eIMHUIA 3BOJonuH. Mukpossomtonus. OOpazoBanre HOBBIX BUI0B. CrocoObI
BU000pa30BaHUs.

6.2 Pa3BuTre SBOJMIONMOHHBIX HJEH. 3HAYEHHE HBOJIIOIMOHHOW Teopuu Y.
JapBuHa. B3auMoCBSA3b JBIKYIIUX CHJ 3BOJIOLUH. DOPMBI €CTECTBEHHOI'O OTOOpa, BH[BI
060pbOBI 3a cymiecTBoBaHHME. CHHTETHUECKas TEOpUs 3BOJIOLUHU. DJIEMEHTapHbIE (aKTOPbI
sBomtoruu. MccnenoBanust C.C. UerBepukoa. Posb 3BONMIOIMOHHON Teopuu B (OPMHPOBAHUU
COBPEMEHHOM €CTECTBEHHOHAYYHOM KapTUHBI MHPA.



6.3  JlokaszarenbCTBa HBOJIOLUHU KUBOW MPUPOIBL. Pe3ynbTaTbl SBOIOLUU:
MIPUCTIOCOOJICHHOCTh OPTAaHU3MOB K cpejie OOMTaHusI, MHOT000Opa3ue BUIOB.

6.4  Makpossomonmsi. Hanpaenenuss u mytu somtonuu (A.H. Cesepiios,
N.N. Hmaneraysen). buonormyeckuid mnporpecc W perpecc, apomopdos, wuaMoazanTaius,
nerenepauust. IlpuunHbel Guonormyeckoro mporpecca M perpecca. ['MIoTe3bl BOZHHKHOBEHHUS
*u3HU Ha 3emie. OcHOBHbIE apoMop(h03bl B 3BOIIONUN PACTEHUN U JKUBOTHBIX. Y CIIO)KHEHHE
YKUBBIX OPIraHU3MOB B IIPOLIECCE 3BOJIOLUU.

6.5 Ilpoucxoxnenue uenoBeka. YenoBek Kak BHUJ, €r0 MECTO B CHUCTEME
OpraHMuYecKoro mupa. [Mmore3bl NpPOUCXOXKIEHUS denoBeKa. J[BWKyIIMe CHIBI M ATalmbl
SBOJIIOIMHM YesoBeka. UeroBeueckue packl, UX FreHETUYECKOe poACTBO. buoconnansHas nmpupoia
yenoBeka. CouManbHas ¥ NpUpoOJHas cpesa, afanTally K Hel 4eIoBeKa.

7 . IKOCHUCTEMBbI M IPUCYLIE UM 3aKOHOMEPHOCTH

7.1  Cpenbl oOUTaHUSI OPraHU3MOB. JKOJIOTHYECKHE (DaKTOphl: a0MOTHYECKHUE,
OMoTHUYeCKHUe, UX 3HAaUeHHEe. AHTPOIIOTeHHbBIN (aKTop.

7.2  DxocucreMa (OMOTeOIEHO3), €€ KOMIOHEHTHI: MPOYIIEHThI, KOHCYMEHTHI,
penylLeHThl, UX poiib. BumoBas u MpOCTpPaHCTBEHHAs CTPYKTypa SKOCUCTEMBL. Tpoduueckue
ypoBHHU. Llenu u cetu nurtaHus, ux 3BeHbd. [IpaBuna sxonornyeckoil nupamusl. CocTaBieHne
CXeM Iepe/iayyl BEeIIEeCTB U SHepruu (Iiernei u ceTeil muTaHus).

7.3  PasHooOpa3me skocucteM (OuoreomenosoB). Camopa3BHUTHE W CMEHA
9KOCUCTEM. YCTOWYMBOCTh U JWHAMUKa DJKOCHCTEeM. buomormdyeckoe pasHooOpasue,
CaMOpETyJISILMSL U KPYTOBOPOT BELIECTB — OCHOBA YCTOMYMBOIO Pa3BUTHUS SKOCUCTEM. [IpuunHbI
YCTOMYMBOCTH U CMEHBI SKOCHCTeM. MI3MEHEeHHsI B SKOCHUCTEMAax IOJ BIUSHUEM AESITeIbHOCTU
yesioBeKa. ATPO3KOCUCTEMBI, OCHOBHBIE OTJIMYMS OT IPUPOIHBIX IKOCUCTEM.

7.4  buocdepa — rmobanpHas sKocucrema. Yuenue B.M. Bepnaackoro o
ouocdepe. XKupoe BemecTBo, ero pyakmun. OCOOCHHOCTH pacipeaesieHus: OnoMaccsl Ha 3emiie.
buonornueckuii KpyroBOpoT BEIIECTB M MpeBpallleHue SHEpruu B Ouocdepe, poiab B HeM
OpPTaHW3MOB Pa3HBIX IAPCTB. DBOJIOIHUS OHOChHEpHI.

7.5 I'moGanbHble u3MEHEHUss B Ouocdepe, BbI3BAaHHBIE JEATEIBLHOCTHIO
YyeJioBeKa (HapyIIeHHE O30HOBOTO JKpaHa, KUCIOTHBIC JOXKIW, MAPHUKOBBIA 3dext u ap.).
[TpoGnems! ycToiunBoro pa3Butus 6uocdepsl. CoxpaHeHne MHOrooOpas3usi BUI0B KaK OCHOBA
ycroiunBocTu 6uocdepsl. [lpaBuna noBeneHus B pupoIHOM cperie.

COAEPKAHUE ITPOI'PAMMBI

Baoxk 1. OO0mas Ouosorusi. KusHb, e€é CBOHCTBa, YPOBHM OpraHU3alUH,
npoucxoxaenune xku3Hu (1 gac)

[IpenMer 1 MeTo/1bl OMOJIOTHH, CBOWCTBA )KMBOM MaT€pUH, YPOBHU OpPTaHU3ALUU KUBOU
MaTepHH, NMPOUCXOKICHUE XKU3HU Ha 3emie. Hayku, Bxonsmme B coctaB 6uonoruu. Mcropus
pa3BUTHsI OMOJIOTUU KaK HAyKH C aHTUYHBIX BPEMEH /10 HAILIUX JTHEH.

Baok 2. XuMn4yeckuii cocTaB ’KUBBIX OPraHu3MoB (3 yaca)

DJIEeMEHTHBIN U MOJIEKYJISIpHBIN cocTaB. Heoprannueckue BemecTBa: BoAa, MUHEPAIIbHbBIC
conu. OpraHuYecKue BEIIeCTBA: YIIIEBOIbI, TUMUABI, OCIKH, HYKICMHOBbIE KUCTOTH. CTpoeHue
1 QYHKIIMY HEOPTAaHUYECKUX U OPTAaHUYECKHUX BEIIECTB.

Bbaok 3. Ctpoenue kierku (3 yaca)

Tunsel kierounoil opranuzanuu. CTpoeHHE KIETKU: KIETOYHAs 000JI0YKa, I[UTOMIIAa3Ma,
A7p0O, OJHOMEMOpaHHbIe, TByMeMOpaHHbIE U HEMEMOpaHHbIE OpraHOWbl KIJIETKH, OCHOBHBIE
pa3nuyus KJIETOK MPOKAPHOT U SYKapHOT.



Baok 4. O0MeH BeliecTB U MpeBpaieHne YHeprum (3 yaca)

Tunsl nuTaHus KUBbIX opranu3moB. [lonstue o Merabonu3Me: aCCUMHIIALUS
(mmactuyeckuid oOMeH), AucCCUMMIAIMS (dHepretuueckuii obmen). AT® u e€ pomp B
MeTabonu3Me. DOTOCHHTE3, XEMOCHHTE3, OMOCHHTE3 OeJIKa.

Baok 5. PazmHokeHHe 1 HHAMBHIYaJIbHOE Pa3BUTHE OPraHU3MOB (2 yaca)
Bocnpoussenenue KIETOK: MUTO3, Mei03. PasMHOkeHne oprann3mMoB. HIuBuyanpsHoe
pa3sBUTHE OPraHU3MOB (OHTOIEHE3).

BJok 6. I'eneruxka u cejiekuus (4 yaca)

HacnenctBeHHOCTs M M3MEHUMBOCTH. llepBelid, BTOpOM M TpeTwil 3akoH MeHaens.
JlurubpusHoe M MOHOTMOpPHIHOE CKpellMBaHue. ['eHeTHKa I0Jda, CLEIUIEHHOE C I10JIOM
HacsienoBanue. MeTtopl reHeTUKH. CeleK1usl, HEHTPbI IPOUCXO0KIEHUS KYJIbTYPHBIX PACTEHUH.

BJaoxk 7. IBosonus (2 yaca)
OpomtonmonHoe yuenue Y.JlapBuHa, pa3BUTHE OPraHUYECKOr0 MHpPa, MPOUCXOXKICHUE
YeJIOBEKA.

Baok 8. DkoJiorus u yuenue o o6mocdepe (2 yaca)
Okonoruueckue paxtopsl. [lomynauuu. Jxkonoruueckue cuctemsl. [lonarue o Guocdepe.

Baok 9. MHoroo0pa3ue ;KUBbIX OPraHu3MoB (2 yaca)
Bupycsl, 0aktepun, rpuObl, TUILIAHHUKH.

Baok 10. HapcTBo pactenus (3 yaca)

[TomapcTBO HHM3IIME PACTCHHUs, BOJOPOCIHH. TKAaHW W OPraHbl BBICIIUX PACTCHUN:
BCIrC€TaTUBHBIC OpPraHbl W TI'CHCPATHUBHBLIC OPraHbl BBICIIHUX paCTeHHﬁ. HOI[IIapCTBO BBICIIIHC
pacTeHus: CIOPOBBIE, CEeMEHHbIe pacTeHus. OTAenbl: TOIOCEMEHHBIE U TOKPHITOCEMEHHBIC
pactenus. CemericTBa kiacca OHOIONBHBIE U Ki1acca J[By1obHBIE pacTeHUS.

Buiok 11. IlapcTBo kuBoTHBIE (3 yaca)

[MomnapctBo Ilpocreiimue (OaHokierounsie). [loamapcTBo MHOTOKIETOUHBIE, THIT
Kumeunononoctueie, tun I1lnockue vepsu, tun Kpyrnsle yepsu, tun Konpyarsle 4epBH, THIT
Momnmocku, tun Unenucronorue. Knacc PakooOpasnbie, IlaykooOpasnsle, Hacexombie. Tum
Xopnosele, kiacc Jlannernuku, PwiOb, 3emHoBomHbie, [Ipecmbikaroruecsi, [lTuier,
Mnexonuratomue. [Togkxnaccel [lepo3zsepu, Cymuatsle, [lnanentapHsie.

Baok 12. YesioBek u ero 310posbe (4 yaca)

TkaHu, oprasbl, peryisus >XKusHeaeaTeabHOCTH. ONOpHO-IBUTATENbHAs CHUCTEMA.
[TumeBapuTenbHas cucteMa M OOMEH BellecTB. JlpIXaTeslbHash M BBIJICJIUTENbHAS CHCTEMA.
KpoBeHocHast cucrema, neppas IOMOLIIbL IPH KpoBOTeueHWsAX. HepBHas cucrema M BbICHIas
HEpBHAasl €ATENbHOCTh 4enoBeka. Opranel uyBcTB. AHanu3aropbl. Koxka n €€ mpou3BOJHBIE.
JKene3sl BHYTpeHHEN M BHENIHEN CceKpenuu. Pa3MHOKEHNE U pa3BUTHE YEIOBEKA.

Baok 13. TectupoBaHue y4yalmuxcs 0 NPOHIEHHBIM TeMaM Kypca (2 yaca)
Pemenue Tunoseix 3aganuii EI'D npouuisix €T, OpUEHTHPOBAHHOCTD HA 3aJaHUS
gactu C



TEMATHYECKOE INTAHUPOBAHHUE

Ne Tema Coaepixanue KosmuecrBo | [lara
n/n 4acoB
Buiok 1. O0mas 6mnoJiorus. 1
Ku3nb, €€ cBoiicTBa, ypOBHU
OopraHu3anuu,
NPOUCXOKICHHE KU3HU
1. buonornueckue Hayku. [TpenMeT 1 MEeTOABI OUOJIOTHH, 1
Meroasl uccien0BaHus. CBOMCTBA KUBOU MaTEpHH,
VYpOBHM OpraHM3aLuy )KUBOM | YPOBHHU OpraHU3alMH KUBOK
Matepuu. CBONCTBA )KUBOTO. MaTEepUH, IPOUCXO0XKICHUE
’ku3HU Ha 3emuie. Hayku,
BXOJIAIIME B COCTaB OMOJIOTHH.
Hctopus pa3Butus 6Mooruu
KaK HayK{ C aHTUYHBIX
BPEMEH JI0 HALIMX JHEH.
Buiok 2. XumMmnyeckuii cocraB 3
’KMBBIX OPTraHM3MOB
2. | DiIeMeHTHBIN U MOJIEKYISPHBINA Makpo-, MUKpO-, 1
COCTaB JKUBBIX OPraHU3MOB. YIABTPAaMHUKPOAJIEMEHTHI.
CopepxaHue HEOpraHM4ECKUX
U OPraHUYECKUX BEIIECTB B
JKUBOM OpraHU3Me.
3. Heopranunueckue BemiecTsa. Bona u MunepaibHble couy, 1
UX CTPOEHUE U PYHKIIHH.
4. Oprannyeckue BELECTBA. VYrneBosl, TUMHIBL, OEIKH, 1
HYKJIEMHOBBIE KHCIIOTBI, UX
CTpOEHHUE U (QYHKIIMH.
Baok 3. Ctpoenne KjieTKku 3
S. MemOpaHHBIE OPTaHOU/IbI Knerounas memGpana, s1po, 1
KJICTKH. OIIC, komiuiekc "o mkw,
JIN30COMBI, IEPOKCUCOMBI,
BaKyOJIl, MUTOXOHJIPUH,
TIACTHIBI.
6. HememOpanHbie opraHou bl PubocoMel, IUTOCKETIET, 1
KJICTKH. KJIETOYHBIE BKJIFOUEHUSI.
7. OcHOBHBIE pa3INyus KIETOK [Ipu3HaKku MpoKapuoT U 1
MPOKAPUOT U IYKAPHOT. sykapuoT. CxoacTBa 1
pasnuyuus B CTPOEHUU KIIETOK
rpu0oOB, pacTeHUI U
KHUBOTHBIX.
Biok 4. O6MeH BelecTB 3
NpeBpaleHue JHePrun
8. Tunel nUTaHKUS )KUBBIX ABToTpOodHOE U 1
opranuzMoB. MeTaboau3m. reTepoTpodHOe MUTAHHE.
[Inactuueckuii n
HHEpPreTH4eCcKuil OOMEH.
9. AT® u e€ ponsb B Ctpoenue u ¢pyakimuun ATO. 1




MeTa00JIN3ME.

MecToHaxX0XaEHUE B KIIETKE.

10. Buocunres Oenka. ['eHeTHUECKMiI KO,
TpaHcKpUNIKs U TPAHCIISIIUA.
buaok 5. PazmMHoskenue u
UHAUBUIYAJbHOE Pa3BUTHE
OPraHu3MOB
11. BocnpousBeneHue KJIeTok: Knerounrprnit nuki. da3el
MHTO3 U MEHO3. MuTO3a 1 Meiio3a. CxoJicTBa u
pazIM4Msl MUTO3a U Mero3a.
3HaueHUEe MUTO3a U Mclio3a.
12. Pa3zmHoxeHue opraHu3MoB. becnonoe u mmojioBoe
NunuBunyanbHOE pa3BUTHE pa3sMHOXeHHE. ['ameTorenes.
OpraHu3MOB. O11010TBOpEHHE.
DOMOpHOHATBHBIN U
MMOCTAMOPHOHATILHBIN
MEePUOJIbl OHTOTCHE3A.
3apOJIbIIIEBHIC JTUCTKHU.
Bbaok 6. I'eneTnka u
ceJIeKInA
13. MonorubpuaHoe HacnencrseHHOCTD U
ckpemuBanue. [lepBbiil u U3MEHYUBOCTb OPTaHU3MOB.
BTOpOM 3akoH ['. Menens. ['ubpumoIoruueckuii METO/I.
I"'omo3uTOTHEIC U
reTEePO3UTrOTHBIE OPTaHU3MBbI.
AnnenbHble TeHbl. [1epBblil u
BTOpOH 3aKkoH I'. MeHnens.
Henonnoe nomuHupoBanue u
aHaIM3UpYIoIIee
CKpEIIMBaHUE.
14. | JIuruOpumHoe CKpeIrBaHue. Pacmiennenue no reHoTumy u
Tpernii 3akoH I'. Mennens. (eHOoTUy Npu JTUrHOpUIHOM
CKpelMBaHUU. TpeTuil 3aKOH
I'. Mengens.
15. | I'eneruka mosna, ClETIJIEHHOE C Kapuorun opranuzma.
MIOJIOM HacjeaoBaHue. MeTo bl [TonoBbIE XpPOMOCOMBL.
TeHETUKH. ClemieHHoe ¢ I0JIOM
HaciegoBanue. MeToabl
FEHETUKU: TeHeaJIOrHUeCKHM,
MONYJISILUOHHBIH,
OJIM3HEIIOBEIH,
IUTOTCHETHYCCKU,
OMOXUMHYECKHUIA.
16. Meroasl cenexkunu. LleHTpbI 3a7aud ¥ 3HAUCHHUE CEICKIIHH.

MIPOUCXO0KIECHUS KYJIbTYPHBIX
pacTeHHi.

MeToabI CeJIeKINN:
ruOpuau3aIms u 0ToOoP.
MaccoBblii u
WHAUBUAYAIBHBIN 0TOOP.
bimskopocTBeHHOE
CKpelrBaHue. MeXxBUI0Bast
ruOpUI3aITHsI.




UckyccTBeHHBIN MyTareHes.
I{eHTpBI IPOUCXOKIACHUS
KYJIbTYPHBIX PACTEHUN.

Baok 7. IBoaronus

17.

OBOJIIOLMOHHOE YUEHHE
Y.lapBuna. CuHTETHYECKAS
TEOpUsl IBOJIIOLIUU.

OcHOBHBIE TIOJIOKEHUS
SBOJIFOLIUOHHON TEOPUH
JapBuHa. J[BHKyIMe CUIIbI
sBotonnd. CUHTETHYECKas
TEOpUs IBOJIIOLIUH.
Uccnenosanus
C.C.YerBepukona. Posnb
SBOJIFOLIMOHHON TEOPUU B
(GhOpMUPOBAHUN COBPEMEHHOM
€CTECTBEHHOHAYUYHOMH
KapTUHBI MUpa. Pe3ynbTaTsl
sBosoLMU. JloKa3zaTenbcTBa
ABOJIFOLIAN KUBOU IPUPOABI.

18.

Pa3BuTHe oprannueckoro
mupa. [Ipoucxoxnenue
4eJI0BEKa

Pa3BuTHe oprann4eckoro
MHpa B KPUIITO30€ U
¢banepo3oe. OCHOBHBIE CTaIUU
aHTpornoresesa. J[pmxymue
CHUJIBI AaHTPOIIOT€HE3A.
IIpapoauHa yenoBeka.
Packl 1 uX IpoOUCXOKIEHHE.

Baok 8. DxoJiorusi u yuenue
0 Onocgepe

19.

DKonorudeckue GpakTopsl.
[omyauumu.

Oxonorudeckue GpakTopsl
Cpelbl: a0MOTUYECKHE,
OUMOTHYECKHE U
aHTPOTIOTEHHBIE.
OCHOBHBIE YKOJIOTHUUECKHE
XapaKTePUCTUKU TOMYIISAIINH.
B3anmoneiictere nonyasiui
pa3HbIX BUJOB B 9KOCHUCTEME.

20.

DKOJIOTHYECKNE CUCTEMEL.
[Tonsitre o 6uocdepe.

DKkocucrema, €€ OCHOBHLIE
KOMITOHEHTHI. CTpyKTypa
dKOCHUCTEeMEI. IInIeBrIe CBsI3N
B DKOCHCTEME.
B3anMozeicTBre nonyssnuii
Pa3HBIX BUJOB B 9KOCHUCTEME.
EcrectBenHas sxocucrema
(bmoreoreHo3).
Arposkocuctema (arporeHos)
KaK UCKyCCTBEHHOE
COOOIIIECTBO OPTAaHU3MOB.
buocdepa — rinobanbHas
skocucrtema. B. H.
BepHanckuit —
OCHOBOIIOJIO’)KHUK YYCHUS O
ouocdepe. CTpykTypa
6uocdepsl. Pacnpoctpanenue
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U POJIb )KUBOT'O BEIIECTBA B
ounoctepe. 3HaUeHNE OXPAHBI
Oouocdepsl 11T COXpaHCHHS
JKU3HU Ha 3eMIle.
buonoruueckoe paznoobpaszue
KAaK OCHOBA YCTOMYHUBOCTH
ouocdepsl. CoBpeMeHHBIE
HKOJIOTUYECKUE TIPOOIIEMBI, NX
BIIUSTHUE Ha COOCTBEHHYIO
KU3Hb U )KU3Hb OKPYKAIOIIUX
monei. Ilocnencreus
JIESITEIIbHOCTH YEI0BEKA B
9KOCHCTEMAX.

Baok 9. Muorooopasue
“KHBBIX OPraHU3MOB

21.

Bupycel. bakrepun.

bakrepun, ux cTpoeHue u
KU3HEIEATEIBHOCTb. Poib
OaxkTepuil B IPUPOJIE, )KU3HU
yenoBeka. Mephbl
MpOPUIAKTUKH 3a00JIEBAHUM,
BBI3BIBAEMBIX OaKTEPUSMH.
Bupycel — HekileTouHas
dopma xu3Hu. Lukn pa3BuTus
BHUpyca. BupycHsle
3a00JIeBaHUsl.

22.

['pu6sl. JInmaitHuky.

OTnnuuTenbHbIE 0COOEHHOCTH
rpuboB. MHOTOOOpa3ue
rpuboB. Pons rpuboB B

MPUPOJIE, )KU3HH UeIOBEKa.
JInmaiHuk —
CUMOMOTHYECKHE OpPTaHU3MBI.
Posp nmuirailHMKOB B Ipupoie
Y )KM3HU YeJIOBEKa.

Baok 10. IlapcTBo pacTeHust

23.

[ToanapcTBo HU3MINE
pacTeHust, BOJAOPOCITH.
[TonuapcTBo BhICIINE
pacTeHHsI: CTIOPOBEIE,
CEMEHHBIE PACTEHHUSI.

Crpoenue,
KHU3HEESTeNbHOCTb,
pa3MHOKEHNE HU3LINX U
BBICIIMX PACTEHUM.

24,

OTHOensl: TOJIOCEMEHHBIE U
MOKPBITOCEMEHHBIE PACTCHHSI.

Crpoenue,
KU3HEAESTEIIbHOCTb,
Pa3MHOKEHHE TOJIOCEMEHHBIX
U MTOKPBITOCEMEHHBIX
pacTeHuH.

25.

CewmelicTBa Kjacca
OIHONOJBHEIE.
CewmelicTBa Kjacca
JBynonbHEbIE.

[Tpu3naku kmacca
OnnononbHele. [Tpuznaku
kiacca JIByoabHBIE.
CewmeiicTBa Kj1acca
OnHomonbHEIE: 3IIaKH,
JInnennsle.
CemelicTBa Kiacca
JIBynonpHBbIE:
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KpectouBerHnsie,
Po3zo1iBeTHEIC,
C10KHOIIBETHEIE,
ITacnnenoBsie, MOTBLIBKOBEIE.

Bbaoxk 11. LlapcTBO KUBOTHBIE

26.

[TonuapcrBo
MHOTrOKJIeTOUHBIE.

[ToauapcTBo OIHOKIETOUHBIE.

[ToauapcTBo OAHOKIETOYHBIE:

tun [Ipocrenmue.
[ToaapctBo
MHOrOKJIETOYHBIE: THUII
KumeyHonoaocTHEIE, THIT
IInockue yepsu, Tun Kpyrisie
yepBu, Tun KonpyaTeie yepBH,
TUII MOJIIIOCKH.

27.

Tun Ynenucronorue.

Tun Ynenucronorue. Knaccer:
PakooOpasHsie,
[Taykoob6pasubie, Hacekompie.

28.

Tun Xopaoseie.

Tun Xopnoseie. Knaccsr:
Jlaruerauku, PriObl,
3eMHOBOJHEIE,
IIpecmbikaromuecst, [ITuiml,
MirexonHuTaromnume.

Baok 12. YesroBek u ero
310pOBbe

29.

TkaHu, opranbl, peryJsnus
KU3HeAeITeIbHOCTH. OMOPHO-
IBUTATENIbHAS CHCTEMA.
[TumeBapuTenbpHas cucTeMa U
0OMEH BEIIECTB.

Txanu: smTenanbpHas,
COCIUHUTEIIbHAS, MBILLICYHAS,
HepBHasi. CUCTEMbI OPTaHOB:

IIOKPOBHAs1, OTIOPHO-
JIBUTATEIbHAs, JIbIXaTeNbHas,
NUIIEBAPUTENBHAS,
KpOBEHOCHAas1, BbIJIEIUTENbHA,
HEpBHasi, 110JI0Bas,
SHJOKpUHHAsI.
HeliporymopanbsHas
perynsuus.

Ckener yenoBeka. MpInsl 1
UX QYHKIIHUH.
IIuranue. [Iumesapenue.
Ponb pepmenToB B
nuieBapeHuu. O6MeH
BEUIECTB U MIPEeBpalCHHE
sHEpruu. /[Be cTopoHbI
oOMeHa BEIIeCTB U IHEPTHH.
Buramunsl.

30.

JpIxatenbHas u
BBIJIETIUTENIbHAS CUCTEMA.
KpoBeHocHas cucrema, nepsas
MIOMOUIb PU KPOBOTEUEHUSIX.

JpIxaTenbHas cucTemMa:
CTpOEHUE U (PYHKIIHH.
MoueBbIgeIMTETbHAS
CUCTEMA: CTPOEHUE U
¢bynaxuu. Kposs 1 ee

¢ynkunu. KposenocHas
CHUCTEMa: CTPOEHHUE U
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¢bynakuun. [TepBas momonis
MIPU KPOBOTEUCHHUSIX.
31. | Hepsnas cucrema u BbIcIIast Hepsnas cucrema:
HEpBHasl 1eATEIbHOCTh LIEHTpaJIbHAs U
yenoBeka. OpraHbl 4yBCTB. nepudepuyeckas,
coMaruyeckas u
BereTaTuBHas. PeduiekTopHbIi
MIPUHLMIT pabOThl HEPBHOM
cuctembl. PeduiektopHas myra.
Bricuias HepBHast
JeSITeNIbHOCTD YeIOBEeKa.
OpraHsl 4yBCTB U UX
3HAYEHUE B JKU3HU YEJIOBEKA.
CeHCOpHBIE CUCTEMBI, UX
CTpOeHHUE U (PYHKIIUU.
32. Koxa u e€ nponsBoaHble. IToxpoBsl Tena. Poib xoxu B
Xenessl BHyTpeHHEH U mpoleccax TePMOPETyISLUU.
BHEIIIHEHW CEKPELMH. ITopnepxanue Temueparypsl
PasmHOxeHue U pa3BuTHE Tena. JKenespl BHyTpeHHEH 1
YeJI0BEeKa. BHEIIIHEH CEKPELIUH.
PasmHoxkeHue u pa3BuTue
YeJI0OBEKa.
Baok 13. TectrupoBanue 2
y4YaluuXxcs Mo NpoiieHHbIM
TeMaM Kypca
33. [TpoBeneHue mpoOHOTO Pemenwne BapuanToB EI'D 1
HK3aMeHa
34. | Ananu3 pe3ynbTaToB IPOOHOTO Paz6op BapuanToB EI'D 1
9K3aMeEHa
NCTOYHUKHU NTHOOPMALIUN
YuyeOHMKH /151 yHalIUXCs
1. buonorus. bakrepun. I'puOsl. Pactenus. 5 knacc. [laceunuk B. B.
2. buonorus. MHOroo6pasue mokpbrITOCEMEHHBIX paCTEHUH. 6 Ki1acc.
[Taceunuk B.B.
3. buonorus. XKusornrie.7 xiacc. Jlatromud B. B., [llankua B. A
4. buonorus. Yenosek. 8 knacc. Konecos B. JI., Mam P. /1. u ap.
5. buonorus. Beenenne B 061myro 6uonioruto u sxkojoruto. 9 k. Kamenckuii A. A.,

Kpukcynos E. A., ITaceunuk B. B.

YueOHbIe MOCOOHS VI yHALMXCSH:

1. Jlepaep I'. Ypoku Ouonoruu. Pacrenusi, O6aktepuu, TpuObI, JHUIMIAWHUKH. 6
kiacc. TecTsl, BOMpOcCHl, 3aaauu: YueoHoe mocodue. — M.: OKCMO, 2012.

2. Jlepaep I'. VYpoxu Owmomoruu. JKuBoTHBIC.7, 8 Kiacchl. TecThl, BOMPOCHI,
3amaun: Yuebnoe nocooue. M.:DKCMO, 2012.

3. Jlepuep I''1. Ypoku Ouonoruu. Yenosek: aHaTOMus, (PU3HOJIOTHS TUTHEHA. §, 9
kJaccel. TecThl, BOmpockl, 3agaun: Y4uebHoe mocodbue. — M.:OKCMO, 2012.

4, MennukoB b.M. buonorus: dopmsl 1 ypoBHH *ku3HHU: [locobue mis yqammxcs. -
M: Ilpocseuienue, 1994

5. EI'D. buonorus: TumoBble 3K3aMeHAIMOHHBIE BapuaHThl: 30 BapHaHTOB/ MO PE/I.
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B.C. PoxuioBa. — M.: MI3narensctBo «HarmonansHoe oOpazoBanuey, 2017-2020. — 368 c.

Pecypcol UHTEpHET

denepanbHblil mopran «Poccuiickoe odpasoBanuey - http://www.edu.ru

Poccwuiickuii 001meo0pa3oBaTenbHbIA MOPTAN: OCHOBHAs W CPEAHSS IIKOJA -
http://www.school.edu.ru

WuTtepHeT-moiepkka npopecCuoHaIbHOTO pa3BUTHs meaaroros - http://edu.of.ru

@OenepalibHblil  HEHTp  MHGPOPMAIMOHHO-00PA30BATEIbHBIX  PECYpPCOB

http://fcior.edu.ru

DJIEKTPOHHBIN KaTaror o0pa3oBaTeabHBIX pecypcos - http://katalog.iot.ru
Enunoe okHO noctyna k o0pazoBaresibHbIM pecypcam - http://window.edu.ru
deepanbHbIil HHCTUTYT MEAarOrHUECKUX u3Mepenuii- hitp://www.fipi.ru/
Caiit u3narenscrBa «Mutemnext-Lientpy, http://www.intellectcentre.ru

Caiit @enepanbHOro MHCTUTYTA neparormdeckux uzmepenuii: KMM k EI'D mo
Pa3InYHBIM MIPEIMETaM, METOIMYCCKUE peKOMeHaarmu - http://fipi.ru

Hesmnaiika.mpo - https://neznaika.pro
Pemry EI'D - https://bio-ege.sdamgia.ru
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