MyHunuunanbHoe 001eo0pa3oBare/ibHOE yYpexKIeHne
"IleTpoBcKas cpeaHsisi 001eo0pa3oBaTebHan LLKoaa"

TOUKA !’ POCTA

IIpumepnas IIporpamma Kypca BHEYPOUHOit
aesiTeqbHOCTH ''BHoJiorusi B Bonpocax u
orBerax" 10 - 11 kaacc

[Iporpamma paccunrtana i aeteit Bospacra 16 - 17 et
Cpok peanu3zanuu IporpaMMsl — 1 rojx



OraBjienue

TTOSCHUTEIBHAST BATIFICKA. .....evverteseesesseassesseaseensesseeseasesseesreaseessesseasseareaseeneame e e e nreemeereareeneennesreenenneanrenris 3
2. Pe3ynbpTaThl OCBOCHHUS KYPCa BHEYPOUHOM HEATEIIBHOCTH. 1.uviviveiriseeessisressessressesssssnesssssnessesssssnessnssnes 4
07002 (0 Yo 2 1 ST TR PP 4
AV ES T3 0 (5 4 1) (TP PPTR 4
oS a1 2 712313 (PO PSPV P URPPPPPPRTO 5
TIPEIIMETHBIC! ... ..ttt sttt e e R e bt et n e nr e e nee e s s e n e r e nre e e 5
3.IlepeueHs 3EMEHTOB COAEPKAHUS, TPOBEPAEMBIX Ha EI'D 1O OUOIOTHH ..o 5
1 . buonorus kak HayKa. MeTOABI HAYYHOTO TIOBHAHUS .....vvvvveesreesreesreesseesinessnesressseessesssesssnsssnesneennenns 5
2 . KieTKa KaK OMOTOTHUCCKASL CHCTEMA ..v..vvervireseesresseessesseasseanessessrsssesssessssssssnssseesnssnesssssnesssesnsssssnnsns 5
3. OpraHu3M KaK OMOTOTHUCCKAS CHCTEMA ....ve.veerresrerseesessesssesseassessesseensessessssssessesssessessssssessesssessesneesnes 6
4 . CrucremMa ¥ MHOTOOOPA3HE OPTAHUIECKOTO MUPA ....ecuvveerenriasreesseessesssseasseassessseessesssnssssesssesssessseessnes 6
5 . OpraHu3M YETOBEKA U €T0 3JIOPOBBE ... .eeuriruriesreesreesseessetasrtasreasneesseesseesiesssnessnesaneessessnesssnessneasneenseens 7
6 . DBOJTIOLIHST JKUBOM TIPHPOIBL .. vveureeaaseeesuresssseeesssessseeesssessssesssssssssnessssnesssnessasnessnessnsssessnessasneesnneesns 7
7 . DKOCUCTEMBI U IPUCYIIIHE UM 3AKOHOMEPHOCTH .....vvveesreeasresssneessnesessnesssnessssnesssessssesssnessanessnnessns 8
3. CozmeprkaHre IPOTPaMMbl  KYPCa BHEYPOUHOM JAESITEITBHOCTH. ...ecuveerreeruresurersreareesseesseesseessnsssneaneenseens 8
331 (o) < T PRSP PP UPPOPRPPTO 8
33 10) 90 TP TR UP P UPP TR 8
331 (o) < T O TSP P PV PP OPRPPTO 8
L33 (0] QST T TP T P UP P UPP TP 8
331 (o) < T TSP T TP PP TP OPRPPO 8
L33 10) QT TP TP UP R UPPOTPTPT 9
L33 10) QA T T PO P PR UP R UPPOTPTPPI 9
3 10 < PPN 9
L33 10 Q0 T O PO O R TP POTRTPPIN 9
3 10 U U PRSP 9
L33 101 N PSP UP R UP PP 9
3 10 O UT TR 9
L33 10 Q1 TR O PP PRUP R UP PP 9
4. TeMaTHUECKOE TIITAHUPOBAHIEC ........veeureireiieetasreesreesseesseeseeessresse e seesseeasesaseeasseesseesreesseessnssnneaneenneesneesrnas 9

5. VUEOHO-METOMMYECKOE OOECIIEUECHHUE. ....ceeeeeeeeeeeeeeeeeeeee e e e et e e et et et et et e ettt et e e et e et e e et et ettt e e e et e et et et eeeeeeeeeeeeeeees 14



IHosicHuTeIbHAA 3aIUCKA.
[Tporpamma BHEypouHO# aesTenbHOCTH «buonorust B Bompocax u  orBerax» ans 10-11 kmaccos
pa3paboTaHa Ha OCHOBE CJIEIYIOIIMX HOPMATHUBHBIX IOKYMEHTOB:
1. Koncrutyuus Poccuiickoit @enepanumu.
2. 3akoH P® o1 29.12.2012 Ne273 @3 «O06 obpazoBanuu B Poccuiickoit deneparum.
3. Vka3 Ilpesunenra Poccuiickoit ®enepanuu ot 7 mas 2018 roga Ne 204 «O HanMoOHaTBHBIX
LEJIAX M CTpAaTerMuecKux 3aaadax pa3Butus Poccuiickoit ®enepanuum Ha nepuon no 2024 romay,
Hammonansnoro npoekra «O0pa3oBanue» yTBepkIeHHBIM Mpe3unuymom Cosera mpu Ilpesunente
Poccuiickoit denepariuu Mo CTpaTernuecKOMy Pa3BUTHIO M HAIIMOHAJIBHBIM MpoeKTaMm 24 nexkadps
2018 roma, BKIIOYaromieM QeaepaibHble MPOEKTh: «COBpPEMEHHAs MIKOJAy, «YCHeX KaJIoro
pebenkay, «lludpopas oOpazoBarenbHas cpeaay.
4. Tlpuka3 ot 09.11.2018 Ne 196 «O06 yrtBepxkaenuu Ilopsiaka opraHu3aluy U OCYLIECTBICHUS
00pa30BaTeNbHON /AEATEIbHOCTU IO JOMOJHUTENBHBIM U 00111e00pa30BaTebHBIM IPOrpaMMam.
Hanmonanehsiii npoekt «O0pa3zoBanue» 10 2024 r.
5. @enepanpHBIi  TOCYNApCTBEHHBIH  OOpa3oBaTelNbHBIA  CTaHJAPT OCHOBHOTO  OOIIETro
oOpa3oBanus (yTBEpXKIeH NnprkazoM MuHHCcTEpcTBa 00pazoBanus U Hayku PO ot 17 nexadps 2010
r. Ne 1897).
6. Crparerust passutus BocrnuTanuss B Poccuiickorn ®denepammm Ha mepuon ao 2025 rona,
yTBepxkeHHas PacnopsixenueM IlpaBurensctBa Poccuiickoit @enepanuu ot 29 masa 2015 rona Ne
996-p.
7. Meroauueckue pEKOMEHIAIMM 10 YTOYHEHUIO TIOHATHUA U COJEPKaHUS BHEYPOUHOU
JeSITEIbHOCTH B paMKax peajiu3allii OCHOBHBIX 00111€00pa30BaTeNIbHBIX POrpamMmM, B TOM YHUCIIE B
4acTU MPOEKTHOHN NeATeNbHOCTH, HAINpaBJICHHbIX MuchbMOoM MunoOpHayku oT 18.08.2017 Ne 09-
1672;
8. HammonansHas noktpuHa obpazoBaHus Poccuiickoit ®@enepanuu 1o 2025 rona (yTBepikaeHa
[Toctanosnenuem IpaButensctBa PD ot 04 oxTsiopst 2000 1. Ne 751).
9. TlocranoBnenue I'maBHOro rocyaapcTBeHHoro canutapHoro Bpadya P® ot 29.12.2010 Ne 189
(pen. ot  25.12.2013) «O6  ytBepxknenun CanlluH  2.4.2.2821-10  «CanurapHo-
SMHUJEMHOJIOTHYecKre  TpeOoBaHMS K  YCIOBMSAM W OpraHu3aimuu  oOydyeHus B
00111€00pa30BaTENbHBIX YUPEIKICHUIX).
10. ITucebmo MunuctepcTBa ob6pazoBanus MpkyTckoil obnactu, ciry:k0a o KOHTPOJIIO ¥ Ha30py B
cthepe obpazoBanusa Upkyrckoit odnactu «O popMUpOBaHUN YUE€OHOTO IJIaHA, IJIaHA BHEYPOUHOM
JesaTeIbHOCTH 00pa3oBaTeNbHBIMU opranuzanusMu Mpkyrckoit obmactu Ha 2021-2022 y4yeOHBbIN
roj
11. OcHoBHas oOpa3oBarenbHas MporpaMma OCHOBHOTo obiero oopazoanuss MBOY COII Ne50
2022-2023 y4eOHBIi TOI.
12. Vwuebnsrit mnan MBOY COL Ne50 2022-2023 y4eOHblii To/.

PaGouas mporpaMmma BHEYpOUHOI AedTenbHoCcTH «buonorus B Bompocax u oTBeTax » (10-11

KJlacC)  oOecreunBaeT  JIOCTIDKEHHE IUIAHHPYEMBIX — pe3ysIbTaToB  OCBOCHHS  OCHOBHOM
o0Opa3oBaTenbHO MporpaMMbl OCHOBHOTO 00mero oopaszoBanus. ®I'OC MBOY COIH Ne50 u
pa3paboTaHa Ha OCHOBE TpeOOBaHWUU K pe3yipTaraM ocBoeHHss OCHOBHOW 00pa3oBaTebHOMN
nporpaMMbl ocHOBHOTO o011ero oopazoBanust ®I'OC MBOY COL Ne50.

Ha ocHoBanmm aBTOpCKOW mMporpaMMbl cpeaHero (MoJiHOro) oOmero o0pa3oBaHUS TIO

ouonorun 10-11 kmaccos B.B.Ilaceunuka.

Konmenus npemnogaBanus yaeOHOTO MPeIMETa.

Hemosepcust EI'D no buonoruu.

Onucanre KOHTPOJIbHO- U3MEPUTENBHBIX JOKYMEHTOB i npoBeaeHus BIIP:

Hcnonb3yemble yueOHUKU:

1.Yuebnuk A.A. Kamenckwii, E.M. Kpuckynos, B.B, Ilaceunux «O6mias 6monorus. 10-11

kiacey,-M.: [lpoda, 2018

2. Koznmosa T. A. Tematudeckoe W TOYpOUYHOE IUTAHHUPOBAHHME IO OHOJIOTHH K Y4YEOHHKY



Kamenckoro A. A., Kpukcynosa E. A., Ilaceunuka B. B. O6mas 6uonorus. 10-11xm» - M.:
Ox3ameH, 2014

esb mporpaMMbI: MOATOTOBKA BBITYCKHUKOB 11 Kjlacca K rocy1apcTBEHHOM UTOTOBOM aTTeCTallvu.
3amauu:
- ONpENEIUTh yPOBEHb OHMOJOTMYECKMX 3HAHUN YYaIIUXCS W CTENEHb OBIAJACHHUS WMU YYeOHBIMHU
YMEHUSIMH;
- Ha OCHOBE CHCTEMHOIO aHajlh3a I[IOJYYEHHBIX pPE3YJIbTATOB BBHINOJHUTH KOMIUJIEKC 3aJlaHUM,
HaIpaBJIEHHBIX Ha yriayOJeHWe W KOHKPETHU3AIMI0 3HAHWK yYalluXcs MO OMOJIOTHH B COOTBETCTBHH C
denepanbHBIM KOMIIOHEHTOM TOCYJIApPCTBEHHOTO O0pa30BaTEIbHOTO CTaHAapTa JUIS MONyYeHUs
MMO3UTUBHBIX PE3YJIHTATOB;
- 3aKpeNuTh YMEHHUE YYAIMXCS Ha Pa3HBIX YPOBHSIX: BOCHPOWU3BOAUTH 3HAHUS, MPUMEHSITh 3HAHUS U
YMEHUS B 3HAKOMOM, I3MEHEHHOW U HOBOW CUTyallusIX;
- oTpaboTtarh yMeHHsI 0GOPMIIATH IK3aMEHAIIMOHHYIO pab0Ty, paboThl C TEKCTOM, TECTOBBIMHU 3aJaHUSIMU
Pa3HOIO THIIA;
- TIOAJIEPKUBATh U PA3BUTh YMEHHUS YUaIIUXCS COCPEIOTAYMBATHCA M ILJIOJOTBOPHO, IIEJICHANPABICHHO
paboTaTh B HE3HAaKOMOW OOCTaHOBKE, B 33JaHHOM TeMIle, ObITh MOTHMBHPOBAHHBIMH Ha MOJIy4YeHUE
3aIIAaHUPOBAHHBIX MMOJOKUTEIBHBIX PE3YIHTATOB.

Ha yuebHo-TemaTnueckoe mianupoBanue padoueit mporpammel «Iloaroroska k EI'DO» orBeaeno 33 daca
(1 gac B HenemrO).

2. Pe3yibTaThl OCBOCHHUSI Kypca BHEYPOYHOIi 1eSITeJIbHOCTH.

JInyHOCTHBIE:
1) hbopMupoBanue Mo3HaBATENbHBIX HHTEPECOB, HHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

2) MOTHBalMs [103HABATEIbHOMN AESITEIbHOCTH yUYaIlIUXCsl, OTHOLIEHUE K OMOJIOTHH, KaK K DJIEMEHTY
00111€4eTI0BEYECKON KYJIbTYPHI;

3) CaMOCTOATCIbHOCTDL B HpI/IO6peTeHI/II/I HOBBIX 3HaHUH U MPAKTUYCCKUX YMCHI/Iﬁ;

4) hbopmMupoBaHKEe IEHHOCTHBIX OTHOLIEHUH JPYT K JIPYTy, YUUTEIN0, aBTOpaM OTKPBITHH , pe3yibTaTam
o0y4eHusl.

MeranpeamerHble:
1)oBnazeHne HaBBIKAMH OPTAHHU3AIMN YI€OHOH JAESITEIbHOCTH: TIOCTAHOBKH IIeJIeH, TIJITaHUPOBAHMUS,
KOHTpOJIS U OLIEHKH €€ PE3YJIbTaTOB;

2) IIOHMMAaHUC pa3J11/1q1/1171 MCKAY UCXOJHBIMHA (baKTaMH U TUIIOTC3aMM AJId UX 06’LHCHCHI/I$I,
TECOPETUICCKUMU MOJACIISIMU U pCAJIbHBIMU O6’b€KTaMI/I, OKCIICPUMCEHTAMH U ABJIICHUAMU IIPUPOIBI;

3) oBia/ieHNe YHUBEPCATbHBIMU YUEOHBIMH JICHCTBUAMU: aHATIN3a, CUCTEMATU3AIlUH, CTPYKTYPUPOBAHUS
uH(popMaLnu;

4) hbopmupoBaHue ymMeHHs paboTaTh B TpyMIe, apryMEHTUPOBAHHO BECTH JIUCKYCCHIO, TPAMOTHO
M0JIb30BaThCsl UCTOUHUKAMU MH(OpMaIuy;

5) rOTOBHOCTH U CIIOCOOHOCTh K CAMOCTOSITEIbHON HH()OPMAIIMOHHO-TI03HABATEILHOMN IS TEIBHOCTH,
BKJIIOYast yMEHUE OPUEHTHPOBATHCS B PA3IMYHBIX HCTOYHUKAX HH(DOPMAIH, KPUTUYECKH OLICHUBATh U
MHTEPIPETUPOBATH HHPOPMAIIHIO, MTOTYYaeMYyI0 U3 Pa3INYHbIX UCTOYHUKOB;

6) BraieHHE SI3BIKOBBIMH CPEICTBAMU — YMEHHE SICHO, JIOTUYHO ¥ TOYHO M3JIaraTh CBOIO TOUKY 3PCHUS,
MCIIOJIb30BaTh aJIeKBAaTHBIE SI3bIKOBBIE CPE/ICTBA.



PeryasiTuBHble:
1) onpenensath u GOPMYIUPOBATH 1IEITb ACATEIBHOCTH C MOMOIIBIO YUUTEIIS;
2) MporoBapuBaTh MOCIEAOBATCIBHOCTD JICHCTBHIA,
3) y4UThCS BBICKA3bIBaTh CBOE MPEIIOJIOKEHUE (BEPCHIO);
4) y4uThCS OTIMYAThH MIPABUIIBHO BBHIMOJIHEHHOE 33/1aHUE OT HEBEPHOTO;
5) yUUThCS TUTAHUPOBATD JIEATEIbHOCTH;
6) BbICKa3bIBaTh CBOIO BEPCHUIO, IBITATHCSA MpejiaraTh crnocod e€ mpoBepKH;
7) onpeensTh yCHEIHOCTh BHIIMOTHEHUS! CBOETO 3a/1aHMUS;
8) cocTaBIATH IJIaH PEIICHHS TPOOIEMBI (3a1a4H).

IIpenmerHbIe:
1)dopmupoBaHne HAyYHOTO MUPOIIOHUMAHKS KaK KOMIIOHCHTA HAyYHOTO MUPOBO33PCHHS;

2) hopMupoBaHKEe U paclIUpeHUe 3HaHUN 00 OCHOBaX HayKW OMOJIOTHH Ha YPOBHE €€ COBPEMEHHOTO
COCTOSIHMSI; OBJIaJICHUE CITIOCO0aMU TOOBIBAHUS M IPUMEHEHUS ITHX 3HAHUM;,

3) packphITHE 3HaYCHUSI OMOJIOTHH B TIO3HAHUU 3aKOHOB JKUBOW MTPUPO/IBI; POJIH OOIIETO
OMOJIOTUYECKOTO 00pa30BaHMUS JJIS TIOBBIIICHHS KYJIbTYpBI yUAIIUXCS U OPHEHTUPOBAHUS KYJIBTYPBI
y4aluxcs U OpUEeHTHPOB B OyayIeit o0pa3oBaTebHON AESITETbHOCTH;

4) hopMHupoOBaH¥E U PAa3BUTHE HABBIKOB U YMCHHI PEIICHUS 3aJaHUI U 33]1a4 B COOTBETCTBHUH C
TpeOOBaHUSMU K YPOBHIO MOJITOTOBKU BBITYCKHHUKOB.

3.IlepeyeHnb 371eMEHTOB co/lepKaHUsl, NpoBepsieMbIX HA EI'D mo 6nosorum.

[lepeueHp 371€MEHTOB COAEP)KaHUS, NMPOBEPIEMBIX Ha €AMHOM TOCYAAPCTBEHHOM 3K3aMEHE II0
OMOJIOTUH, COCTaBIEH Ha OCHOBe paszaena «OOs3aTenbHBII MHUHHUMYM COJACP)KAaHHUS OCHOBHBIX
o0pa3zoBaTeNnbHBIX HporpaMm» PenepasbHOro KOMIIOHEHTa TOCYJapCTBEHHBIX CTAHAAPTOB OCHOBHOTO
o0uiero u cpenHero (MoaHOro) o0uiero oopa3oBanus 1Mo Onosoruu (0a30BbIil U MPOPUIBHBIN YPOBHU).

1. buonorus kak Hayka. MeToabl HAy4YHOr0 NO3HAHUA

1.1  buonorus kak Hayka, €€ JOCTHXXEHMS, METOAbl MO3HaHUS XMBOH mpuponsl. Ponb
Ouo0ruK B POPMUPOBAHUU COBPEMEHHON €CTECTBEHHOHAYYHOU KapTHUHBI MUPA.

1.2 VYposHeBas opranuzanuss M 5Bodronus. OCHOBHbIE YPOBHH OpraHM3allUd >KHUBOM
MIPUPOBL: KIETOYHBINA, OPraHU3MEHHbIHN, MONYJISIIMOHHO-BUIOBOM, OMOT€0EHOTUYECKUH, OHOC(HEpHBIil.
buonoruueckne cucrempl. OOmmMe MNpU3HAKKM OHMONOTMYECKUX CHUCTEM: KIETOYHOE CTpPOCHHE,
O0COOEHHOCTH XMMMYECKOIO COCTaBa, OOMEH BEHIECTB M IPEBpALICHUS DJHEPruu, IOMEOCTa3s,
pa3IpaxuMoOCTh, IBUKEHHUE, POCT U Pa3BUTHUE, BOCIIPOU3BEACHUE, DBOIOLIHS.

2 . Kiierka kak OHoJiornyeckasi CHCTeMa

2.1  CoBpeMeHHas KJIETOYHAsi TEOPHUs, €€ OCHOBHBIC IOJIOKEHHSI, POJIb B ()OPMHUPOBAHUH
COBPEMEHHOW €CTECTBEHHOHAYyYHOW KapTHHbI Mupa. PazButue 3HaHuil o kierke. KnerouHoe crpoeHue
OpraHM3MOB — OCHOBA €IMHCTBA OPraHUYECKOT0 MUPa, TI0KAa3aTEIbCTBO POACTBA JKUBOW IPUPOJIBI.

2.2  MsorooOpa3ue kierok. IIpokapuoTmueckue W JyKapUOTHYECKHE  KIICTKH.
CpaBHuTENbHAs XapaKTEPUCTUKA KIETOK PACTEHUH, )KUBOTHBIX, OaKTEepHii, IpuOOB.

2.3  XUMHMYECKHH cocTaB KJIETKH. Makpo- U MHUKpPO3JIEMEHThl. B3auMoCBs3b CTpOCHUS U
GyHKIUH HEOpraHMYeCKUX W OpraHMYecKHX BellecTB (OETKOB, HYKIEMHOBBIX KHCIIOT, YTJIEBOJOB,
munuaoB, AT®), BXomdUMX B COCTaB KIETKU. Poib XMMHUYECKMX BEIECTB B KIETKE M OpPraHU3Me
YeJI0BEKa.

2.4  Crpoenue KJIeTKH. B3aumMocBs3b cTpoeHus 1 GyHKUIUH YacTei U OpraHONI0B KIETKH —
OCHOBA €€ LIEJIOCTHOCTH.

2.5 OOmeH BemeCTB U TMPEBpAIICHUS DSHEPrUM — CBOMCTBA JKUBBIX OPraHU3MOB.
DHEPreTUYeCKUd W IUIACTHYECKUA OOMEH, WX B3auMOCBs3b. CTaauu HSHEPreTHYecKoro oOMeHa.
Bbpoxenue u apixanue. PoTOCHHTE3, €r0 3HAUEHUE, KOcMUYecKast poib. Pa3el poTocuHTe3a. CBETOBBIC U



TEMHOBBIE PeaKIK (POTOCHHTE3a, X B3aMMOCBA3b. XeMOCHHTE3. POJIb XeMOCHHTE3UPYIOMUX OaKTepHii
Ha 3eMIie.

2.6  T'enmernueckas uH@opmamus B KieTke. ['eHbl, TeHETUYECKHIl KOJ M €ro CBOMCTBA.
MartpuuHslii XapakTep peakiuii 6nocuHres3a. buocunTes Oenka u HyKJICHHOBBIX KHCIIOT.

2.7  Kierka — reHeTHWdeckas €IUHUIIA KMBOTO. XPOMOCOMBI, UX cTpoeHue (popma u
pasmepsl) U GyHKIHU. YUCIIO XPOMOCOM U UX BHIOBOE MOCTOSHCTBO. COMATUYECKHE U MOJIOBBIE KIETKH.
’Ku3HeHHBIM UK KIeTKU: uHTepdaza U MUTO3. MUTO3 — JIeJIeHHEe COMAaTHYEeCKUX KiIeToK. Meio3. Da3bl
MHUTO3a U MeHo3a. PazBuTHe MOIOBBIX KIETOK y PAaCTEHUN U KUBOTHBIX. JleJIEHHE KIIETKH — OCHOBA POCTA,
pPa3BUTHUS U PA3MHOKEHUS OpraHu3MoB. Poip Melio3a n MuTo3a.

3. Opranusm Kak OMoJIOTH4YecKasi cucreMa

3.1  PasHooOpa3ue OpraHu3MoOB: OJHOKJIETOYHbIE U MHOTOKJIETOYHBIE, aBTOTPOQBI,
rerepoTpodsl. Bupycbl — HekeTouHbie (POPMBI )KU3HH.

3.2  BocnpousBeneHue OpraHu3MoB, ero 3HaueHue. CrocoObl pa3MHOXKEHUS, CXOJICTBO U
OTIIMYHE TIOJOBOTO MW Oecmonoro pasmMHoxeHus. OIIOJOTBOPEHHE Y IIBETKOBBIX pAacTeHUH U
MMO3BOHOYHBIX )KUBOTHBIX. BHEIIHee 1 BHYTpEeHHEE OMIIOI0TBOPEHUE.

3.3 OntoreHe3 ®W  TpUCyIIHE €My  3aKOHOMEPHOCTH.  OMOpPHOHaIbHOE |
MOCTAMOPHUOHAIBHOE Pa3BUTHE OpraH3MOB. [[pudnHbBI HApyIIEHUs Pa3BUTHUSI OPraHU3MOB.

3.4  T'eneruka, ee 3amaun. HacnencTBEHHOCTh M M3MEHUMBOCTH — CBOWMCTBA OPTraHU3MOB.
Metonsl reHetuku. OCHOBHBIE TEHETHYECKHE TMOHATHS W CHMBOJHMKA. XPOMOCOMHAsi TEOpHUS
HacnecTBeHHOCTH. COBpEMEHHBIE MPEICTABICHUS O TeHE U TeHOME.

3.5  3aKOHOMEpPHOCTH HACJEICTBEHHOCTH, MX IIUTOJOTHYECKHE OCHOBHI. 3aKOHOMEPHOCTHU
HaCJIe/IOBaHMs, yCcTaHOBJIeHHbIE . MeHaenem, UX IUTOJIOTHYECKHE OCHOBBI (MOHO- W JUTHOpHUIHOE
ckpemuBanue). 3akonbl T. Moprana: clemieHHOe HacleJ0BaHWE MPU3HAKOB, HAPYIIEHUE CIEMICHUs
reHoB. ['eHernka mona. HaciemoBaHuwe MpHW3HAKOB, CIEIUICHHBIX C IMOJIOM. B3amMopelcTBHE T'eHOB.
I'eHoTun Kak LeNOCTHasA cucteMa. ['eHeTuka yenoBeka. MeToibl U3ydeHUsl TeHETUKHU YeoBeKka. Pemenue
reHeTHYecKuX 3a1ad. CoCcTaBIeHUE CXeM CKPEIINBAaHHH.

3.6  3aKOHOMEpPHOCTH U3MEHUUBOCTH. Henacnencrsennas (MonupuKannoHHas)
n3MeHYnBOCTh. Hopma peakiin. HacnepcTBeHHast H3MEHYHBOCTh: MyTallMOHHAsI, KOMOWHATHBHAs. Buabl
MyTalUi U UX IPUYUHBL. 3HaYeHHUE U3MEHYMBOCTH B KH3HH OPraHU3MOB U B HBOJIIOLUH.

3.7 3HayeHne TEeHETHUKU [JId MeauuuHbl. HaciencrBeHHble OOJIE3HH YeENOBEKa, HX
OPUYMHBI, TpOoQHIAKTUKA. BpenHoe BIMAHUWE MYTareHOB, aJKOTOJs, HApKOTHKOB, HHMKOTHHA Ha
TCHEeTHYECKUH ammapaT KJIETKH. 3alluTa Cpeibl OT 3arpsi3HEHHs MyTareHaMH. BBISBICHHE HCTOYHHKOB
MYTareHoB B OKpYy»Karolled cpene (KOCBEHHO) M OILEHKa BO3MOXKHBIX TOCIEJICTBMHA UX BIMSIHHUA Ha
COOCTBEHHBIN OpraHU3M.

3.8 Cenexuus, ee 3a1auu U npakruyeckoe 3HadeHue. Bkinag H.U. BaBunoBa B pa3Butue
CEeNIEeKIIUN: Y4YeHHE O IIEHTpax MHOrooOpasust M TPOUCXOXKIEHHS KYyJIbTYPHBIX pacTEHU; 3aKOH
TOMOJIOTHUECKUX PSJAOB B HACIECICTBEHHOW H3MEHUYMBOCTH. METOMBI CENEKIMH M MX TeHETHYECKHE
OCHOBBI. MeTO/Ibl BBIBEZICHHSI HOBBIX COPTOB PACTEHHIA, TOPOJI KUBOTHBIX, IITAMMOB MHUKPOOPTaHU3MOB.
3HaYeHWEe TCHETHKHU IS CEJIEKINU. BHOJIOTHMYecKrue OCHOBBI BBHIPAIIMBAHUS KYyJIbTYPHBIX pPAacTEHUH U
JOMAIIIHUX KUBOTHBIX.

3.9  buorexHonorus, ee HampaBieHUs. KieToyHas ¥ TeHHasw WHXKEHEPHs, KIOHUPOBAHHE.
Ponp Kki€eTouHOW TEOpUM B CTAHOBJICHHM M PAa3BUTUU OMOTEXHOJIOTUH. 3HaYeHHWE OMOTEXHOJIOTHUHU IS
Pa3BUTHSI CEJEKINHU, CENBbCKOTO XO3SCTBAa, MHUKPOOMOJOTHYECKOW TMPOMBIIIICHHOCTH, COXPaHEHUS
reHo(OoH/a TUIaHEThl. DTHUYECKUE aCIEeKThl HEKOTOPBIX UCCIEIOBaHUNA B OMOTEXHOJIOTHH (KIOHMPOBAHUE
YeJI0BeKa, HAalpaBJIEHHBIC H3MEHEHUS TEHOMA).

4 . CucremMa 1 MHOroo0pa3ue OpraHMn4ecKoro Mupa

4.1  Mmuoroo6pa3ue opranu3moB. 3nauenue padot K. Jluanes u XK.-b. Jlamapka. OcHOBHBIE
CUCTEMaTUYECKUE (TAaKCOHOMUYECKUE) KaTerOpUU: BHJ, POJ, CEMEUCTBO, OTpsA (TOPSAIOK), Kiacc, THUIL
(oTmen), mapcTBO; UX COMOAYUMHEHHOCTb.



4.2  llapctBo OakTepuii, CTpOCHHUE, KU3HEACITEIBHOCTh, Pa3MHOKEHHUE, POJIb B TIPUPOJIE.
bakTtepun — Bo30yauTenu 3a0ofieBaHUIN pacTEHUH, )KUBOTHBIX, YenoBeka. [IpodunakTika 3a0oneBaHui,
BBI3bIBAEMbIX OAKTEPUSIMHU.

4.3  LapctBo rpubOB, CTpOEHHE, KHU3HEACATEIHHOCTh, pPa3MHOXKeHHUE. lVcrmonb3oBaHue
rpuboOB Ui MOJY4YeHHs MPOAYKTOB MHUTAaHUS M JieKapcTB. Pacro3HaBaHue CheAOOHBIX U AJOBHUTHIX
rpu6oB. JInnraiiHuKy, UX pazHOOOpa3ne, OCOOEHHOCTH CTPOCHHS U XKHU3HeessTeNbHOCTH. Ponb B mpupoe
rpuOOB U JUIIAHHUKOB.

4.4  llapctBo pacteHuil. CTpoeHue (TKaHU, KJIETKH, OpraHbl), >KU3HEAEATEIBHOCTb MU
Pa3MHOXKEHHUE PAaCTUTENILHOTO OpraHu3Ma (Ha ImpuMepe MOKPBITOCEMEHHBIX pacTeHuil). Pacno3naBanue
(Ha pUCYHKax) OpraHoOB pacTEHUH.

4.5  Mmuoroo6pa3ue pacteHuii. OCHOBHBIE OTHIebI pacTeHU. Kitacchl MOKPHITOCEMEHHBIX,
POJIb pacTEHUI B IPUPOJIE U KU3ZHU YEJIOBEKA.

4.6  llapctBo  kMBOTHBIX. = OJHOKJIETOYHBIE U  MHOTOKJIETOYHBIE  KUBOTHBIE.
XapaKTeprCcTUKa OCHOBHBIX THIIOB O€CIIO3BOHOYHBIX, KJIACCOB WICHHUCTOHOTHX. OCOOCHHOCTH CTPOSHMS,
KHU3HEICSITSIbHOCTH, PA3MHOXKEHUS, POJIb B IPUPO/IE U KU3HU YEIIOBEKA.

4.7  XoppaoBble )KMBOTHBIE. XapaKTEPUCTHKA OCHOBHBIX KJ1accoB. Poib B pupoae U KU3HU
yenoBeka. Pacro3HaBaHue (Ha pUCYyHKaX) OPraHOB U CUCTEM OPTaHOB Y KUBOTHBIX.

5. Opranusm 4eJjI0BeKa M €ro 310poBbe

5.1  Tkauu. CTpoeHHEe U KU3HEIEATEIbHOCTh OPIaHOB M CHCTEM OPIaHOB: MUILEBAPEHUS,
JbIXaHMsl, BblAeNeHus. Pacio3HaBaHue (Ha puCyHKax) TKaHEl, OpraHoB, CUCTEM OPTraHOB.

5.2  CrpoeHue U KU3HEACATEIbHOCTb OPraHOB M CUCTEM OPIaHOB: ONOPHO-BUTATENILHOM,
MOKPOBHOM, KpoBooOpamienusi, muMdoodpamienus. Pa3MHoxxeHue u pa3BuThe denoBeka. Pacno3naBanue
(Ha pUCyHKax) OpraHOB M CUCTEM OpPI'aHOB.

5.3 BHyTpeHHsas cpega opraHm3ma desjoBeka. [pynmbl kpoBu. [lepenmBaHne KpoBH.
NmmynuTer. OOMEH BelecTB U MpEeBpallleHne SHEPTUU B OpraHu3Me 4eaoBeKka. ButaMuHsl.

54  HepBHas u OHIOKpUHHas cucreMbl. HeliporymopanbHas peryisiiuus IpoLECcCOB
KHU3HEIESATEIBHOCTH OpraHn3Ma KaKk OCHOBA €ro LEJOCTHOCTH, CBSI3U CO CPENOM.

5.5  Amnanuzaropsl. Opraabsl 4yBCTB, UX poJib B opranuzme. CtpoeHue u pyHkuuu. Beiciias
HepBHas JnesArenbHOcTb. CoH, ero 3HaueHue. Co3HaHME, IaMATh, 3MOLMH, pEYb, MBIIUICHUE.
OCOOEHHOCTH MICUXHUKH YETIOBEKA.

5.6 JluyHas wu oOuIeCTBEHHass TMIUME€Ha, 3A0pOBbIM 00pa3 »xu3HU. Ilpodunaktuxa
MH(EKIMOHHBIX 3a00JIeBaHUN (BUPYCHBIX, OaKTEpHUaJbHBIX, I'PUOKOBBIX, BBI3bIBAEMBIX YKUBOTHBIMU).
[Ipenynpexaenue TpaBMaTH3Ma, NpPHUEMbl OKa3aHUs mepBod momouu. [lcuxuueckoe u ¢usnveckoe
310poBbe uenoBeka. DakTopbl 310pOBbs (AyTOTPEHUHI, 3aKajlMBaHHUE, JABUTaTeNbHAs AKTUBHOCTD).
@daxTopel pucka (cTpecchl, TMIOJUHAMUS, NEpeyTOMIICHHE, MepeoxiaxkaeHue). Bpennslie u mosie3Hble
NPUBBIUKHU. 3aBHCHUMOCTH 3JI0POBbSl YEJIOBEKAa OT COCTOSHHS OKpyKaromed cpensl. CoOmroneHue
CaHUTAPHO-TUTHUEHWYECKUX HOPM M TMpaBWiI 370pPOBOro obOpa3a XKHU3HU. PenpoayKTHBHOE 3/10pOBbE
yenoBeka. [locnencTBust BIUAHMS aaKoroisl, HUIKOTHHA, HAPKOTUYECKUX BELIECTB HA PA3BUTHE 3apO/IbIIa
4eJI0BEKa.

6 . IBosTIOLMSA KUBOH IPUPOBI

6.1 Bug, ero kpurepuu. [lomymsiuus — CTPYKTypHash €IMHHIIA BHIA W dSJIEMEHTapHas
elnHuUIa BoIoIUH. Mukpossoronus. Obpa3zoBanue HOBBIX BHIOB. CrIocOObI BHI000pa30BaHUsL.

6.2 Pa3zBuTne HBOMIONMOHHBIX HIEH. 3HAYEHUE OHBOJIOIMUMOHHOM Teopun Y. JlapBuHa.
B3auMocBs3p  ABWKYIIMX CHJI 3BOJIOIMH. DOpPMBI €CTECTBEHHOro o0TOOpa, BHIBI OOpHOBI 3a
cymectBoBaHre. CHHTETHYECKass TEOpUs  HSBOJNIONUHM. JEeMEHTapHble  (AaKTOPbl  HBOJIIOLMH.
UccnenoBanust C.C. YerBepukoBa. Posib 3BONIOLIMOHHON Teopun B (OPMHUPOBAHUU COBPEMEHHOMH
€CTECTBEHHOHAY4YHOW KAPTUHBI MUpA.

6.3  JloxazarenbCcTBa  SBONIONMM  KMBOM  TpUpOAbl.  Pe3ynbprarel  3BOJIOLUU:
MIPUCIIOCOOJIEHHOCTh OPTAHU3MOB K Cpejie OOMTaHusI, MHOT000Opa3ue BUIOB.

6.4  MakposBomonus. Hanpasnenus u mnytu osomouuud (A.H. Cesepuos, W.U.
[IImaneray3en). buomormdeckuii mporpecc W perpecc, apomopdo3, HIMOAJANTAIMS, JeTECHEpaIlusl.



[IpuunHbl OHONOTMYECKOrO Mporpecca M perpecca. ['WmoTe3pl BO3HUKHOBEHHUS JKU3HM Ha 3emile.
OcHoBHbIE apoMOpP(}O3bI B IBONIOIUN PACTCHUNH W KUBOTHBIX. Y CIIO)KHEHUE XUBBIX OpPraHU3MOB B
MIPOLIECCE IBOJIOLIMH.

6.5 Ilpoucxoxnaenue yenoBeka. YeloBeK Kak BHJ, €0 MECTO B CHUCTEME OPTraHUYECKOTro
Mupa. ['Mmore3sl NPOUCXOXKACHHUS 4elloBeKa. J[BMKyIMe CHbl M 3Talbl SBOJIOLUUA YEJIOBEKA.
UYenoBeueckue pachl, UX T'€HETUUYECKOE POACTBO. bumoconumanbHas npupona uenoBeka. CornuainbHas U
MIPUPOJHAs CPeNa, aJJanTaluy K HEH YeloBeKa.

7 . IKoCHUCTEMBbI U NMPUCYIIHE UM 3aKOHOMEPHOCTH

7.1  Cpenpl oOWTaHHS  OpPraHU3MOB. ODKOJIOTHYECKHE  (akToOppl:  abMOTHYECKHE,
OMOTUYECKHE, UX 3HAYCHHE. AHTPOTIOTCHHBIN (aKTop.

7.2  Dxocucrema (OMOTEOIEH03), €€ KOMIIOHEHTHI: MPOIYIIEHThI, KOHCYMEHTBI, PETyIICHTHI,
ux posib. BumoBas u mpocTpaHCTBEHHAs CTPYKTypa dKOocHcTeMbl. Tpodudeckue ypoBHH. Llenu u cetn
MUTaHUs, UX 3BeHbs. [IpaBuna skonorumueckoi nmupamuabl. COCTaBI€HHE CXEM Iepelayd BEIIeCTB U
sHepru (Lerneu U ceTel MUTaHus).

7.3  Pa3nooO6paszue skocuctem (6uoreoneHo3oB). Camopa3BUTHE U CMEHAa SKOCUCTEM.
YcToiunBOCTh M AMHAMHUKA dKOCHCTEM. bronorndeckoe pasHooOpasne, CaMOperyJysiust U KpyroBOpPOT
BEIIECTB — OCHOBA YCTOMUYMBOTO Pa3BUTHS SKOCUCTeM. [IpHUMHBI yCTOWYMBOCTH M CMEHBI SKOCHUCTEM.
V3MeHeHnss B SKOCHCTEMax O]l BJIMSIHUEM JEATEIbHOCTH 4YeNOBEKa. ATPOIKOCHCTEMBI, OCHOBHBIE
OTIUYUS OT PUPOIHBIX SIKOCUCTEM.

7.4  buocdepa — rimodbanpHas skocuctema. Yuenue B.M. Bepranckoro o 6uochepe. Kusoe
BellecTBo, ero (Qynkuuu. OcoOeHHOCTH pacmpeneieHuss Ouomaccsl Ha 3emuie. buonoruudeckwmii
KpPYTOBOPOT BEIIECTB W NPEBpAIICHUE YHEPruu B OHOcdepe, poib B HEM OPraHW3MOB pPa3HBIX LAPCTB.
DBosmronus 6uochepsl.

7.5 T'nobanbHble u3MEHEHUS B Ouocdepe, BBI3BAaHHBIE JIEATEIBHOCTHIO YEIOBEKA
(HapyuieHHe O30HOBOTO JKpaHa, KHUCIOTHBIE MHOXAHW, MapHUKOBBIA dhdext u ap.). I[Ipobremsr
ycTounBoro paszBuTusi Ouocdepsl. CoxpaHeHHe MHOTO00pa3usi BHAOB KaK OCHOBAa YCTONYHMBOCTU
ouocdepsl. [IpaBuna moBeneHus: B IpUPOIHON cperie.

3. Cozep:kanue MporpaMmMbl  Kypca BHEYPOYHOIi 1eSITeJIbHOCTH.

baoxk 1. O6mas Omosiorusi. JKu3Hpb, eé CBONCTBa, YPOBHH OPIraHM3allHH, NPOUCXOKICHHE
skn3HM (1 gac)

IIpenmer u MeToabl OMOIOTUH, CBOIMCTBA XKHUBOM MaTepUH, YPOBHU OpraHU3aIlNH KUBOW MaTepuH,
IMPOUCXOKIACHUC KU3HU Ha 3emie. HaYKI/I, BXOAIIIHUE B COCTaB OHOJIOTHH. I/ICTOpI/ISI Pa3sBUTHA OuoJIornu
KaK HAaYKH C aHTUYHBIX BPEMCH 1O HAIIUX Z[H€I>'I.

Baok 2. XumMnueckuii cocTaB ;KUBBIX OPraHu3MoB (3 yaca)

OJIEMEHTHBIM U MOJIEKYJIIpHBIN cocTaB. Heopranmdeckue BeliecTBa: BOJA, MUHEPAIBHBIE COJIH.
OpraHuyeckue BeIIECTBA: YIJIEBOJBI, JUMU/bI, OCNKH, HYKJIEHHOBbIEe KUCIOTHL.. CTpoeHHe M (QyHKUIUH
HCOPTraHNYCCKUX U OPTraHNYCCKUX BEIICCTB.

Baok 3. Ctpoenne kiaerku (3 yaca)

Tunsl knerounoit opranuzanuu. CTpoeHHE KIETKU: KJIETO4YHas 000JI0YKa, LUTOIIa3Ma, SApo,
oJlHOMeMOpaHHbIe, IByMEMOpaHHbIE 1 HEMEMOpPAHHbBIE OPTraHOM bl KJIETKH, OCHOBHBIE Pa3JInuus KIETOK
MPOKAPUOT U DYKApUOT

Baok 4. O0MeH BelecTB M NpeBpainleHne YHeprum (3 yaca)

Tunbl nuTaHUs KUBBIX OpraHu3MoB. [loHATHE O MeTabonHM3Me: aCCHMUJISIHS (TUIACTUYCCKHIA
oOMeH), auccummisinus (dHeprerudeckuit oomen). AT® u e€ pons B merabomuszme. dortocuHTes,
XEMOCHHTE3, OMOCHHTE3 OeJIKa.

BbJaok 5. PazamHokeHHe 1 MHAMBUAYAJbHOE Pa3BUTHE OPraHU3MOB (2 yaca)



BocnpousBeaenue KIeTOK: MHUTO3, Meio3. Pa3MmHOkeHMe opraHu3moB. MHauBHayanbHOE
pa3BUTHE OPraHU3MOB (OHTOI'€HE3).

Baok 6. I'eneTuka u cenexuus (4 yaca)

HacneacTBeHHOCTh M M13MEHUHUBOCTD. [1epBhIil, BTOpO# U TpeTuii 3akoH Menaens. Jlurubpunnoe u
MOHOTHOpUAHOE CKpeluBaHue. [ 'eHeTrKa mosa, CUerieHHOE C M0JIOM HacjieZoBaHue. MeTo/1bl TeHETHUKH.
Cenexuusi, IEHTPBI IPOUCXOKACHUS KYJIbTYPHBIX PACTCHHIA.

BJaok 7. IBoaonusa (2 yaca)
OpodonionHoe yuenue Y./lapBuHa, pa3BuTHe OPraHMuecKoro MUpa, MPOUCX0XKICHHUE YeI0BeKa.

Baok 8. JkoJiorus u yuenue o o6umocdepe (2 yaca)
Okonorndeckue pakropsl. [lomyssiiun. Dxonorudeckue cuctemsl. [lorstue o 6uocdepe.

Baok 9. Muoroo0pa3ue ;KUBbIX OPraHu3MoB (2 yaca)
Bupycsl, 6akrepun, rpu0bl, TUIIARHUKY.

Baok 10. HapcTBo pacrenus (3 yaca)

[MommapcTBO HU3IIKME pacTeHUs, BOJOPOCIH. TKaHU M OpraHbl BBICIINX PACTCHHIA: BEreTaTHBHbBIC
OpraHbl M TE€HEPATHBHBIE OPraHbl BBICIIMX pacTeHui. lloamapcTBo BbICIIME PACTEHUS: CIIOPOBBIE,
ceMeHHble pacTeHus. OTHeNnbl: TOJIOCEMEHHbIE M TOKphITOCeMEeHHBbIe pacTteHus. CemeiicTBa kiacca
OnHononpHBIE U Ki1acca J{BYAOIBHbBIE PaCTEHHUS.

Baok 11. HapcTBo :xuBoTHbIE (3 yaca)

IMommapctBo  Ilpocteiimme  (OxpnHoknerounsie). IlommapctBo  MHOrokiIeTOYHBIE, — THI
Kumeunonosnoctaeie, tun [Inockue uepsu, tTun Kpyriasie uepsu, tTun Konpuarsie yepBu, THI MOJUTFOCKH,
tun YUnenucronorue. Kmacc PakoobOpasuelie, IlaykooOpasubie, Hacekomble. Tun XopnoBsle, Kiacc
Jlanuernuku, PviOb1, 3emHoBonuble, [Ipecmbikarommecs, Iltumpl, Miekonutatommue. Ilomkmaccer
IlepBo3Bepu, Cymuarsie, [InanieHrapHsle.

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

Tkanu, oprasbpl, perymsiuus  >KU3HeIesATeNbHOCTH.  OINOpHO-ABUraTelbHas  CHUCTEMA.
[MumeBapuTenbHas cucteMa U 0OMeH BellecTB. J[pIxaTenbHas U BbIeNUTEIbHAS cucTteMa. KpoBeHOCHAs
CUCTCMA, IICpBasAd MOMOIIb IPHU KPOBOTCUHCHHAX. HepBHaSI CUCTEMaAa W BbICIIAA HEPBHAA JACATCIBbHOCTDH
yenoBeka. Opransl yyBcTB. AHanu3zaTopbl. Koxa u e€ npousBoaHbie. JKene3bl BHYyTpEHHEN U BHEIIHEH
cekpenuu. PasMHOXKEeHHE U pa3BUTHE YETIOBEKA.

Baok 13. TectupoBaHue yyalmuxcs o NpoiieHHbIM TemaM Kypca (1 yaca)

Pemenue tunoBbix 3aganuii EI'D nponuisix JeT, OpueHTUPOBAHHOCTD HA 3a/1aHUs
gactu C

4. TemaTu4eckoe NVIaHUPOBAHUE.

Ne Tema Coaepxxanue KonuyectBo
n/n 4acoB
Bbuok 1. O6mas 1
ounosorusi. ’Kusun, eé
CBOICTBAa, YDOBHH
OpraHu3anuu,
NPOUCXO0KICHHE JKU3HU




1. buonornueckue Hayku. [TpenMeT 1 MEeTOABI OUOJIOTHH,
MeTopI uCClIEJOBaHMA. CBOMCTBA KUBOW MaTEPUU, YPOBHU
YpOBHU OpraHu3aLyy )KUBOU OpraHu3alyy )KUBOU MaTepuUH,
Marepuu. CBOMCTBA KUBOTO. MPOUCXO0XKICHUE KU3HU Ha 3eMII€.
Hayxku, Bxozgsmiue B coctaB OUOIOTHH.
Hcropus pa3BuTHs OMOJIOTHH KaK
HayKH C aHTUYHBIX BPEMEH JI0 HAIIIUX
THEN.
Bbaok 2. Xumnueckui
COCTaB KUBBIX OPraHU3MOB
2. | DIeMEHTHBIN U MOJICKYJISIPHBINA Makpo-, MUKpO-,
COCTaB JKMBBIX OPTaHU3MOB. yIbTpaMHUKpodieMeHThl. ConepxaHue
HEOPraHWYECKUX U OPraHUYECKUX
BEIIECTB B JKUBOM OpraHHU3Me.
3. Heopranuueckue BelecTna. Bopa u MmuHepanbHbi€ COHU, UX
CTpoeHue U (HYHKIIHH.
4. Opranuueckue BeIlecTBa. Vri1eBoabl, TUIIUABI, OENIKH,
HYKJIEMHOBBIE KUCIIOTHI, UX CTPOCHUE U
(hyHKIMH.
Baok 3. CTpoeHue KjIeTKH
5. MeMOpaHHBIE OPTaHOUIbI Knerounas mem6pana, sapo, II1C,
KJICTKU. KOMIIIEKC ["0J1b15KH, JIN30COMBI,
[IEPOKCUCOMBI, BAKYOJIM, MUTOXOHPUH,
IUIACTHUIEL.
6. HememOpanHbie opraHou bl Pu6ocoMbI, MUTOCKEIET, KICTOYHEIC
KJICTKU. BKJIFOUCHHS.
7. OcCHOBHBIE pa3INuns KJIETOK [Ipu3Haku mpoKapHuoOT U IYKAPHOT.
MIPOKAPHUOT U FyKAPHUOT. CxopcTBa M pa3nuuus B CTPOCHUHU
KJIETOK TpHOOB, paCTEHUH U )KUBOTHBIX.
Biaok 4. O6men
BellleCTB U NMpeBpalleHne
JHEPrum
8. Tunbl TUTaHUS KUBBIX ABTOTpOHOE U TeTepOTpOoPHOE
opranu3mMoB. MeTaboiau3m. nutanue. Ilmactuueckuii u
YHEPTeTUYECKUI OOMEH.
9. AT® u €€ ponb B Ctpoenue u Gpynkiun ATO.
MeTa00Iu3ME. MecToHaxX0XIeHUE B KIIETKE.
10. Buocunres Oenka. I'enetnueckuit koa. Tpanckpunuus u
TPaHCIISITHSL.
buaok 5. PazMHo:keHHe 1
HHAMBUIYAJbLHOE Pa3BUTHE
OpPraHu3MoB
11. Bocnpoussenenue Ki1eTok: Knerounsrit mukn. ®a3el MUTO3a U
MHTO3 U MEHO3. Meiio3a. CXoacTBa M pa3anyus MUTO3a
1 Melo3a. 3HaueHHne MUTO3a U Meiio3a.
12. Pa3zmMHOXeHHE OPraHU3MOB. becnonoe u mosoBoe pa3MHOKEHHE.

WNHauBuayansHOE pa3BUTHE
OpPraHU3MOB.

I'ameTorenes. OmI010TBOPEHUE.
DMOpHOHATBHBINA U
MOCTAMOPUOHABHBIN MTEPUOTBI
OHTOTeHe3a. 3apOIBIIICBBIC JIUCTKH.

BJiok 6. I'eneTnka u




CeJICKIUA

13. MounorubpumaHoe HacneactBeHHOCTh M1 K3BMEHUYHBOCTD
ckpemuBanue. [lepBrolil u opraHu3MoB. ['uOpuI0IOrHIecKuit
BTOpOM 3aKoH ['. Mennens. MeTO. [ OMO3UTOTHBIE U
TeTEPO3UTOTHBIE OPTAHU3MBI.
AnnenbHble reHbl. [lepBblil 1 BTopoit
3akoH I'. Mennena. Hemonuoe
JOMUHUPOBAHUE U aHATU3UPYIOIIEE
CKpELIMBaHHUE.
14. | JuruOpugHOE CKpEIIUBaHUE. Pacmienienue no resotuity u
Tperuii 3akon I'. Mennens. (dbeHoTuIy NMpu TUTHOPUTHOM
ckpemuBaHuu. Tperunt 3akoH I
Mennens.
15. | I'eneruka nona, CEIJIEHHOE C Kapuorun opranusma. [lonossie
MI0JIOM HacieAaoBaHue. MeTobl xpoMocoMmbl. CLIETIIEHHOE € TI0JIOM
TCHETUKH. HacjeaoBaHue. MeTo bl TeHEeTUKU:
reHEAIOrM4eCKUM, OMYISIIUOHHBIH,
OJIM3HELOBEIN, IMTOICHETHYCCKUT,
OMOXMMHYECKUH.
16. | Meronas! cenexiuu. LleHTpHI 3aauy U 3HAUYEHUE CEJIEKLIUU.
MIPOUCXOKACHUS KYJIbTYPHBIX MeTo/b1 ceneKIuu: rudpuau3anus u
pacCTCHHIA. oTOop.
MaccoBblil 1 UHIUBUIYaJIbHBIA OTOOP.
biu3kopoicTBEHHOE CKpelIBaHKE.
MexBuaoBas rHOpuAN3aIHS.
HckyccrBennslil mytarenes. LleHTpbl
MPOUCXOXKICHUS KYJIbTYPHBIX
pacTeHUM.
Baok 7. IBoarouus
17. DBOJIIOLIMOHHOE YUYEHUE OCHOBHBIE TIOJIOKEHUS IBOJIFOIITUOHHON
Y./Japsuna. CuHTeTnyeckas teopuu JlapBuHa. J[BUKyIne CUIIbI
TEOPHS IBOJIIOLUH. sBomtonMK. CUHTETHYECKasi TEOpuUs
spoJrronu. McciaenoBanus
C.C.Yersepukona. Posnb
ABOJIIOIMOHHON TEOPHUU B
(hopMUpOBaHUH COBPEMEHHOI
€CTECTBEHHOHAYYHOW KapTHUHBI MUpA.
Pe3ynbrathl 3BOIOIUH.
JlokazaTenbCTBa BOJIOIUH KHUBOM
MIPUPOJIBIL.
18. PazBuTtue opranmieckoro Pa3BuTtue oprannveckoro mupa B
mupa. [Ipoucxoxaenue KpunTo3oe u ¢anepo3oe. OCHOBHBIC
YelioBeKa CTaJu aHTpoOIoTreHe3a. JBmxkymue
cuJibl anTponorenesa. [Ipapoauna
YyeJioBeKa.
Pachl ¥ UX IPOUCXOKICHUE.
Baok 8. Dkosorus u
yueHue 0 Ouocepe
19. Dkonoruveckue (pakTopwl. Dkonoruveckue pakTopbl CPEIb:

[Tonynsumm.

abuoTHYecKue, OMOTHYECKHE U




AQHTPOIIOTCHHBIE.
OCHOBHBIE DKOJIOTHUECKHE
XapaKTEPUCTUKHU MOMYJISILINH.
BzaumopeiicTBue nonyJisiiuid pa3HbIX
BUJIOB B DKOCHCTEME.

20.

DKOJIOrMYECKHE CUCTEMBI.
[TonsiTre o 6uochepe.

DkocucTtema, e€ OCHOBHBIE
KOMIOHEHTHI. CTPYKTypa 3KOCHCTEMBI.
[TumieBsie CBSA3HM B 9KOCUCTEME.
B3anmozeiicTBre nNonyJsinui pasHblx
BUJIOB B 3kocucTeme. EctecTBeHHas
sKocucTeMa (OMOreoIeHo3).
ArposkocucTema (arporeHo3) Kak
HCKYCCTBEHHOE COOOIIIECTBO
OpraHU3MOB.
buocgepa — rinobanbHas s3kocucTema.
B. 1. BepHaackuii — 0CHOBOIOJI0KHUK
yuenus o ouocdepe. CTpykrypa
ouocdepsl. Pacpoctpanenue u poib
’KMBOTO BelllecTBa B onocdepe.
3HaueHue oxpaHbl Ouochepsl 1Ist
COXpaHEHHUs KU3HU Ha 3eMIIe.
buonoruueckoe paznoobpasue Kak
OCHOBA yCTOMYMBOCTH OHOChEPHI.
CoBpeMeHHBIE KOJIOTHYECKHE
MpoOJIEMBI, X BIUSHHUE HA
COOCTBEHHYIO JKU3Hb U )KU3Hb
oKpyxaromux Joaen. [locneacreus
JesITeIbHOCTH YeJlOBEeKa B
9KOCHCTEMAX.

Baok 9. Muorooopasue
JKMBBIX OPraHN3MOB

21.

Bupycel. bakrepuu.

baktepuu, ux cTpoeHue u
JKU3HENEeATeNbHOCTh. Ponb GakTepuii B
IIPUPOJIE, )KU3HU YesoBeKa. Mepbl
PO UIAKTUKH 3a00JIEBAHUM,
BBI3bIBAEMBIX OakTepusiMu. Bupycer —
HekJieTouHas ¢popma xu3Hu. Luki
pa3BuTHA BUpyca. BupycHele
3a00JieBaHUsl.

22.

I'puOsb1. JInmaiHuKy.

OTnuuuTenbHbIe 0COOEHHOCTH TPHUOOB.
Mmuoroo6pasue rpuboB. Poib rpudos B
MIPUPOAE, )KU3HU YEIIOBEKA.
JIniaiHuky — cCHMOMOTHYECKIE
Oopranu3msl. PoJib TuIIaliHUKOB B
MPUPOJIE U KU3HU YEJIOBEKA.

baok 10. ITapcTBo pacTenunst

23.

[ToauapcTBo HU3IIKE
pacTeHusi, BOAOPOCIIH.
[ToauapcTBo BhICIIME
pacTeHus: CIIOPOBBIE,
CEMEHHBIE PACTCHHSI.

CrpoeHue, )KU3HEIESITENbHOCTb,
Pa3MHOKCHHUEC HU3MINX W BBICIIUX
pacTeHui.

24.

Otaensl: TOJIOCEMEHHBIE U

Ctpoenue, )KU3HEACSATENbHOCTD,




MOKPBITOCCMCHHBIC PACTCHUA.

PAa3SMHOKCHHUEC T'OJIOCCMCHHBIX 1
IOKPBITOCEMEHHBIX paCTeHHﬁ.

25. CewmeiicTBa Kjacca [Ipusnaku kiacca OHOAOTBHEIE.
OIHOOOJILHEIE. [Ipusnaku kinacca JIBya0JibHbBIE.
CewmeiicTBa Kjacca CewmetictBa kiacca OqHOI0JIbHBIC:
JBy10JIbHBIE. 3maku, JIneitnere.
CewmeiicTBa kiacca J{By107IbHBIE:
KpecrouBernsie, Po3o1seTHsie,
CnoxHoupeTHble, [lacaeHoBbIe,
MOTBUIBKOBEIE.
Baox 11. IlapcTBo )KMBOTHBIE
26. | IlogmapctBo OHOKIIETOYHEIE. [MonmapcTBo OAHOKIETOUHBIE: THIT
[ToamapcTBo [Ipocreiimue.
MHOrOKJIETOYHBIE. [ToauapcTBO MHOIOKJIETOYHBIE: THII
Kumeunononoctuele, Tun Ilmockue
yepBH, TUN Kpyrisie yepBu, THIl
Kousbuatsie yepBu, Tin MOJUTIOCKH.
27. Tun YnenucroHorue. Tun Ynenucronorue. Kiaccer:
Pakoo6pa3nsie, [laykoobpasnsie,
Hacekomrlie.
28. Tun XopzoBsie. Tun Xopaoseie. Kitacesi: JIaHIieTHUKH,
Pr16n1, 3eMHOBOAHEIE,
[Ipecmbikatonuecs, [ITuiepl,
MiiekonuTaroue.
Baok 12. YesnoBek u ero
310pOBbE
29. TkaHu, Oprasbl, peryJsius Tkanu: snuTeNMaIbHasl,
KU3HEAEITeIbHOCTH. ONOPHO- | COCIWHUTENbHAS, MBIIIICUHAsI, HEPBHAS.
JIBUTATEJIbHAs CUCTEMA. Cucrembl OpraHoB: TOKPOBHas,
[TumeBapuTenpHas cucreMa u OTIOPHO-/IBUTATEIIbHAS, IbIXaTeIbHasl,
0OMEH BEIIECTB. NUIIEBapUTENbHAs, KDOBEHOCHAS,
BBIJICJIUTEINIbHAS, HEPBHAsI, TOJIOBAs,
sHJOKpuHHAas. HeilporymopansHas
peryJsuus.
Ckenet yeaoBeKa. MBIIIIIBI U UX
(GyHKIMH.
[Turanue. [TumeBapenue. Posb
dbepmeHnToB B numeBapeHun. OOMeH
BEIIIECTB U MIpeBpalleHue dHepruu. JBe
CTOPOHBI OOMEHA BEIIEeCTB U YPHEPTHH.
BuramuaE!.
30. JlpixaTenpHas u JpIxarenpHas cucTeMa: CTPOCHHUE U
BBIJICTIUTENIbHAS CUCTEMA. GbyHKIUH.
KpoBeHocHas cucrema, nepsast MoueBsblIeTUTENBHAS CUCTEMA!
MOMOIIIb MPU KPOBOTEUCHUSIX. ctpoenue u pynkuuu. Kposs u ee
¢dbynkunn. KpoBeHocHas cucrema:
ctpoenue u pynkuuu. [lepBas momonis
MPU KPOBOTEUYEHUSX.
31. | Hepsnas cucrema u BbICIIas HepsHas cucrema: nieHTpanbHas U

HCpBHAas ACATCIIBHOCTD

nepudepuyeckasi, COMaTHUECKas U




yenoBeka. OpraHbsl 4yBCTB. BereraTuBHasA. PeduiekTopHbIi
IPUHLUI pabOThl HEPBHOM CUCTEMBI.
Pednexropnas ayra.
Beiciias HepBHas 1€ATEIBHOCTD
YeJI0BEKA.

OpraHsl 4yBCTB U UX 3HAYEHUE B

KHU3HU 4esoBeka. CEHCOpPHBIE CUCTEMBI,
UX CTPOEHUE U (PYHKIIMH.

32. Koxxa u e€ npon3BoHBbIE. [ToxpoBsl Tena. Ponb koxu B 1
Keneswl BHyTpeHHEN U poreccax TePMOPETYJIISLUH.
BHEIIIHEH CEKPELIUH. ITonnepxanue TemiepaTypsl Tela.
PazmHoxeHue u pa3BuTHE JKene3bl BHYTPEHHEH U BHEIIHEH
YeJloBeKa. cekpeuuu. PasmHoOXkeHNe U pa3BUTHE
YeNoBeKa.
Baok 13. TectupoBanue 2

y4aIluxcst Mo NpoiAeHHbIM
TeMaM Kypca

33. [IpoBeaenue npoOGHOTO Pewenue BapuanroB EI'D 1

PK3aMeHa

5. YueOHO-MeTOIMUYECKOE OOecrnedyeHue.
1. I'pun H., Crayt V., Teiinop A. buonorus. T. 1-3. M.: Mup, 1993.
2. Obmas 6uonorus. 10-11 xnaccer / Ilox pen. A. O. PyBunckoro (1151 yriayOiaeHHOT0 u3ydeHus ). M.:
IIpocenienue, 2015.
3. Kanunosa I'.C. EI'D 2020. buosnorus. Tunossie TecToBble 3a1anus — M. : U3narenbcTBo « DK3aMen»
2020.
Pecypcbl UuTepHeT
1.®enepanbublii nopran «Poccuiickoe odpazoBanuey - http://www.edu.ru
2.Poccuiickuii 001e00pa3oBaTebHbIN MOPTA: OCHOBHAS U CpeHss 1Ko - http://www.school.edu.ru
3.MaTepHeT-noiepkka npoheCCHOHAIBHOTO pa3BUTHS meaaroros - http://edu.of.ru
4.DenepanbHbIA HEHTP HHPOPMAIIMOHHO-00pa30BaTeIbHBIX pecypcoB - http://fcior.edu.ru
5.0MeKTpOoHHBIN KaTajor 00pa3oBaTeNbHBIX pecypcos - http://katalog.iot.ru
6.Ennnoe okHO ocTyma K 00pa3oBaTelibHbIM pecypcam -_http://window.edu.ru
7.denepanbHbI HHCTUTYT NeIarorunueckux u3Mepenuii- http://www.fipi.ru/
8.Caiit m3matennscrBa «MuTemnext-Ilentpy, hitp://www.intellectcentre.ru
9.Caiit ®enepanbHOro HHCTUTYTA neparoruuyeckux naMepennii: KM k EI'D no pa3znuuHbIM npeaMeram,
METOAMYECKHE pekoMenaanuu - http:/fipi.ru
10.Hesnaiika. mpo - https://neznaika.pro
11.Pemry EI'D - https://bio-ege.sdamgia.ru
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