Bonpocel no aucuuniiube: «buosorusny

I'pynnbi: UCull-1-25, UCull-2-25, UCull-3-25, UCull-4-25, UCull-5-25,
N Cull-6-25, UCull-7-25

BU-1-25, BU-2-25, 3-1-25, 9-2-25.

®opMa KOHTPOJIs: AU PepeHIMPOBAHHBIH 3a4eT

IIpenogaBartenn: 3100mHa M.A.

1. buonorus kak Hayka. CBsi3b OMOJIOTHH C OOIIECTBEHHBIMH, TEXHUYECKUMHU U
JPYTUMU €CTECTBEHHBIMU HayKaMu, (pusocodueit, STUKON, ICTETUKOMN U MPABOM.

2. Ponb 6uonoruu B GOpMUPOBAHUM COBPEMEHHON HAYYHOU KapTHUHBI MUPA.
Cucrema OMOJIOTMYECKUX HAYK.

3 MeTo/1bl TO3HAHUS KUBOM MPUPOIbI HAOIIOICHUE, SKCIIEPUMEHT, ONUCAHUE,
u3MepeHue, Kiaccudukaius, MoJeIupoBaHue, CTaTUCTUIECKas 00paboTka
JTAHHBIX ).

4. )KuBble cuctembl (OMOCHUCTEMBI) KaK MpeaMeT U3ydeHus: ouosioruu. Otauyue
YKUBBIX CHCTEM OT HEOpraHU4ecKkoil mpupoibl. CBOMCTBa OMOCUCTEM U MX
pazHooOpasue.

VYpoBHU OpraHu3ai OMOCUCTEM: MOJIEKYJISIPHBIN, OpraHOUHO-KJIETOUHBIH,
OpraHU3MEHHBIH, OMYJISIHUOHHO-BUI0BOM, 3KOCUCTEMHBIN
(OMOTeolIeHOTUYECKHUIA),

ouocdepHsbIit.

5. XUMHUYECKUH COCTAB KIIETKU. XUMUYECKUE FJIEMEHTBI: MAKPOAJIIEMEHTHI,
MHKpPO3JIEMEHTHI. Bosa u MuHepanbHbie BemecTBa. OyHKINU BOJIBI U
MUHEpalIbHBIX BEUIECTB B KieTke. [lognepxanue ocMOTHYECKOro OanaHca.

6. ®epmMeHThl — Onosiornueckue karaauzaropbl. CTpoeHue pepMeHTa: akTUBHBIN
LHEHTp, cyOcTpatHas crieuuuunocts. Kodepmentsl. Butamunbl. OTauuus
(GhepMEeHTOB OT

HEOPTraHWYECKUX KaTaau3aTopoB.

7. benku. CoctaB u cTpoeHHE O€TKOB. AMHUHOKHCIIOTBI — MOHOMEPHI OEIKOB.
He3zamenumbie u 3aMeHUMbIE aMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBIN COCTaB.

8. YpOBHH CTPYKTYpbI OEITKOBOW MOJICKYJIbI (IEpBUYHAS, BTOPUYHAS, TPETHUHAS
¥ YeTBEPTUYHAS CTPYKTypa). XMMUYECKHE CBOMCTBA OeIKOB. bruonornieckue
byHKUIHUN OENKOB.

9. YrneBoabl: MOHOCaxapu bl (MIII0K03a, pud03a U 1e30KCupru003a), Iucaxapuibl
(caxapo3a, JJakT03a) U ToJIcaxapuibl (Kpaxmal, TJIMKOTeH, EJIII003a).
buonornueckue

(GyHKLIHU YTIIEBOIOB.



10. JIunuaer: Tpurnuuepunsl, Gochonunuasl, crepousl. ['uapodunsHo-
ruapodoObHbie cBoiicTBa. buonornueckue Gpynkunu munuaos. CpaBHEHHE
YTJIEBOJIOB, OCTTKOB

¥ JIUTIMI0B KaK UCTOYHUKOB SHEPTHUH.

11. Hykneunnosbie kucnotsl: JIHK n PHK. Hykneotuasl — MoHOMEpHI
HYKJIeUHOBBIX KucioT. Ctpoenue u ¢pynkuuu JJHK. Ctpoenue u dynkuun PHK.
Bunasl PHK. AT®: ctpoenne u GpyHKIIUH.

12. Knerounas Teopusi — npUMep B3aUMOJAEUCTBUA UEN U (DaKTOB B HAyUYHOM
N03HaHUU. MeTonbl n3ydeHus KiIeTKu. KileTka Kak HeI0CTHAs )KUBasi CUCTEMA.
OOmue

NMPU3HAKH KJIETOK: 3aMKHYTasi Hapy>kHasi MemOpaHna, mousiekyJisl JJHK kak
TE€HETUYECKUI

anmapar, CUCTeMa CUHTe3a OenKa.

13. Tunsl KIETOK: yKapruoTHUecKas i npokapuoTnueckas. OcoObeHHOCTH
CTPOCHHSI MPOKAPUOTHUECKON KICTKH.

14. Knetounas creHka 0aktepuil. CTpoeHUE 2yKapUOTHIECKOMN KIeTKU. OCHOBHBIC
OTIINYUS PACTUTENLHOM, )KUBOTHOM U TpuOHOMN KileTKH. [loBepXHOCTHBIE
CTPYKTYPBI KIIETOK

— KJIETOYHAsl CTEHKA, TIMKOKAIHKC, MX PyHkimu. [lnasmatudeckas memOpana, eé
CBOMCTBaA

U QyHKIIUU.

15. OnnomemOpannbie opranou bl kietku: I1IC, anmapat ['onbaku, TU30COMBI.
[TomyaBTOHOMHBIE OPTaHOUBI KJIETKWA: MUTOXOHAPUH, TIJIACTHUIBI.
[Ipoucxoxaenue

MHUTOXOHJIPUM U TIacTua. Bunsl mmactu,.

16. HemeMOpaHHble OpraHOMAbl KJIETKH: pUOOCOMBI, KJIETOYHBIN LIEHTP,
LEHTPHUOJIH, PECHUYKH, KI'YTUKH. DyHKIIMA OPraHOUAO0B KJIETKU. BKiltoueHus.

17. SIapo — perynsTopHbIi 1IeHTp KieTku. CTpoeHue sapa: sjaepHas 000I04Ka,
KapuoIUia3Ma, XpOMaTHH, SIAPBILIKO. XPOMOCOMBI. TPaHCIIOPT BEIIECTB B KIIETKE.

18. O6meH BemecTB, Wik MeTa00JIu3M. ACCUMUIISINS (TUIACTUYECKU OOMEH) U
JTUCCUMMWIIAIMSA (SHEPreTUYECKUM OOMEH) — JIBE€ CTOPOHBI €IMHOTO MpoIiecca
MeTaboIu3Ma.

19. Ponb 3aKOHOB COXpaHEHUS BEIIECTB U SHEPTUH B TIOHUMAHUU METa0O0IM3Ma.
Turnbel oOMeHa BelecTB: aBTOTpoGHbIN U reTepoTpodHbiii. Poibs hepMeHTOB B
oOMeHe BeIleCTB U MPEeBpaIlEHUN SHEPTUH B KIIETKE.



20. CeroBas u TeMHOBas ¢a3bl porocunTesa. Peakiuu potocunresa.
D¢ddexruBHOCTH PoTOCHHTE3A. 3HAUCHHE (DOTOCUHTE3A ISl )KU3HU Ha 3eMIie.
Bnusnue

yCIIOBUH cpefibl Ha (POTOCHHTE3 U CITOCOOBI MOBBILICHHSI €T0 MPOYKTUBHOCTH Y
KYJIBTYPHBIX

pPaCcTCHUMN.

21. XeMOCI/IHTe?)I/Ip}IIOHII/Ie 6aKTCpI/II/I. 3Ha4YeHUE XEMOCHUHTE3a JJIL ZKM3HH Ha
3emie. PaCHICHJICHHe BCUICCTB, BBIACIICHUC U AKKYMYJIMPOBAHUC SHCPTUH B
KJICTKC.

22. Drarbl 3HEpreTUYeckoro ooMena. ['nmukonus. bpoxkeHue u ero BUIbL.
KucnoponHoe okucieHue, uin KieTouHoe apixanue. OKUCINTENbHOE
dbochopunupoBanue. IPHEKTUBHOCTh IHEPTETUUECKOTO OOMEHA.

23. Uctopus otkpbitus Bupycos ([.W. UBanoBckuit). OCOOEHHOCTH CTPOCHUS U
YKU3HEHHBIN LUKII BUpYCcOB. bakrepuodaru. bone3nu pacteHuil, >)kWBOTHBIX U
YEJI0BEKA, BBI3bIBAEMbBIE BUPYCAMMU.

24. Bupyc ummyHoaedunurta yenoreka (BUY) — Bo3oyaurtens CITNU Ja.
OOpatHas TpaHCKpUIIIIKA, peBepTa3a u uHterpasa. [Ipodunakruka
pacrpocTpaHeHus BUPYCHBIX 3a00JI€BaHUM.

25. KneTouHbIi UK, WK )KU3HEHHBIN UK KieTku. MHTepdaza u MUTO3.
Cranun

MuTO3a. buonoruueckuii cMpici Muto3a. [Iporpammupyemas ruGenb KIeTKu —
aroIiTos.

26. @opMBbI pa3MHOXKEHHSI OPraHU3MOB: Oecrnoioe U nojoBoe. Buabl 6ecnonoro
Pa3MHOXKEHUS: IEJIEHNE HAIBOE, IOYKOBAHUE OHO- U MHOTOKJIETOYHBIX,
CropooOpazoBaHue,

BETrE€TATUBHOE PA3MHOKEHHE.

27. Meiio3. Craguu meio3a. O0pa3oBaHue U pa3BUTHE TTOJIOBBIX KIETOK — T'aMeT
(cmepMarto3ou, sIMIeKIeTKa) — crepmaTorenes u oorenes. OCOOEHHOCTH
CTpOEHUS

SUIEKJIETOK U criepMato30u10B. OmionoTBopenue. [TapteHorenes.

28. UnnuBuayansHOE pa3BUTHE (OHTOTEHE3). DMOPHUOHAIBLHOE PA3BUTHE
(amOpuoreHes). ITarbl IMOPUOHAIBHOTO Pa3BUTHS Y TO3BOHOYHBIX KUBOTHBIX:

Ipo0iieHue, racTpyJsius, OpraHOTeHeE3.

29. Ilpeamert u 3a1aun reHeTuku. Mictopus pa3Butus reHeTUKA. OCHOBHBIE



T€HETHUYECKUE MOHATHSA. [ eHeTu4YecKasi CHMBOJIMKA, UCTIOJIb3yeMasi B CXeMax
CKPCIIMBAHUM.
3aKOHOMEpPHOCTH HaCIEOBaHUs MPU3HAKOB, yCTaHOBJIEHHBIE ['. MeHenem.

30. MonorubpuaHoe ckpemuBanue. J[urudbpuanoe ckpemubanue. CiierieHHOe
HacJeI0BaHHE NMPU3HAKOB. HaciienoBanne Npru3HaKoB, CUEIJIEHHBIX C TIOJIOM.

31. U3meHunBOCTh. BHabl MI3MEHUYHMBOCTH: HEHACJICACTBEHHAs U HACJICICTBCHHA.
Meiio3 1 0JI0BOM MPOIIECC — OCHOBA KOMOMHATHBHOW M3MEHUYUBOCTH.
MyTtannonHas

n3MeH4nBoCcTh. Knaccudukanus myTaiuii: reHHbIe, XPOMOCOMHBIE, TEHOMHBIE.

32. HacnencrBeHHbIe 3a00JI€BaHUS YEJIOBEKA: T€HHBIE O0JIE€3HHU, O0JIE3HU C
HACJICICTBEHHOM MPEAPACIIOI0KEHHOCTBIO, XpPOMOCOMHBIE 00Jie3HH. [IpuHITHTIBT
3I0POBOTO 00pa3a )KU3HU, TUATHOCTUKHU, TPO(PHIAKTHKY U JICUCHUS TEHETHICCKUX
0oJIe3HEH.

33. Cenekuus kak Hayka u npouecc. Yuenne H. M. BaBunosa o uentpax
MPOUCXOKICHUSI 1 MHOTO0Opa3us KyJIbTYPHBIX pacTeHUul. [{eHTphI
MPOUCXOKICHUS JIOMAIIIHUX KUBOTHBIX.

Coprt, nopoza, mramm. COBpeMEHHBIE METObI CEJICKIUU.

34. BUOTEXHONOTHS KaK OTpacilb MPOU3BOACTBA. | €HHAsl MHKEHEPUS.
KiioHHpOBaHKE BHICOKONPOIYKTUBHBIX CEIbCKOXO03AMCTBEHHBIX OPTraHU3MOB.
DkoJnoruueckue u drndeckue mpodaemel. MO — reHeTudecku
MOAU(PUITUPOBAHHBIC OPTAHU3MBI.

35. DBosrOIIMOHHAs TeopHsl U €€ MecTO B OroJsioruu. CBUAETEILCTBA SBOJIIOIUU.
[Taneonronoruyeckue. buoreorpaguueckue. ImMoOpuosornyeckre. CpaBHUTEIBHO-
AHATOMHUYECKHE.

36. OBomonnonHas Teopus Y. JlapBuna. [[BHKyIMe CHITBI SBOJIIOIMA BUIOB 10
[apBuny.

37. JloHay4HbI€ IPEACTABIICHUS O 3aPOKICHHUH KU3HU. HayuHbIe THIIOTE3bI
BO3HMKHOBEHUS KU3HM Ha 3emiie: abuoreHes u nancrepmus. [lepBoie KIETKH U BX
DBOJIIOLIMSL.

@opMHUpOBaHUE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB. Pa3BUTHE KU3HU HA 3eMJie
I10 3paM U

nepuosiam. llosiBnenure, paciBeT 1 BRIMUPAHUE TPYMI KUBBIX OPraHU3MOB.

39. CuctemMa opraHu4ecKoro Mupa Kak OTpakeHue 3BOJIIoUnU. OCHOBHBIE
CHUCTEMATHUYECKUE TPYMIbI OPraHU3MOB.

40. AxTpomnonorus Kak Hayka. Pa3zBuTue npeacTaBieHud O MPOUCXOKIACHUH



yenoBeka. CXOJCTBA M pa3nuus YeJIOBEKa U )KUBOTHBIX. CUCTEMAaTHUECKOE
MOJIO’KEHNE

yenoBeka. J[Bmwkynue cuibl (pakTopsl) aHTpornorene3a. Hacrnencteennas
W3MEHYHUBOCTD U

€CTECTBEHHBIN 0TOOP.

41. OOuiecTBEHHBIN 00pa3 )KU3HU, U3TOTOBIIEHUE OPYAUI TPyAa, MBIIUICHHE,
peusb.

OCHOBHBIE CTA/IMM U BETBU BOJIIOIIMU YEJIOBEKA: aBCTPAJIONUTEKH, UenoBek
yMenbii, YemoBek

MPSIMOXOIAIINN, YeloBEK HEAHAECPTAILCKUM, UeloBEK pa3yMHbI. YenoBedueckue
pachl.

42. DKoJorus Kak Hayka. 3ajauu ¥ pa3aeisl dkoyioruu. Cpeasl oOuTaHus
OpraHU3MOB: BOJIHAs, HA3€MHO-BO3/1yIlIHAs, IOYBEHHAs, BHYTPUOPTaHU3MEHHAS.
Okonornueckue gakropsl. Knaccupukaus 3K010rH4ecKkux pakTopoB:
aOMOTHYECKHUC,

OMOTHUYECKHE U aHTPOIIOTeHHbIE. JlefiCTBUE HKOIOTrNYEeCKUX (PaKTOPOB Ha
OpraHU3MBbl.

43. Buipl OMOTHYECKUX B3aMMOJICHCTBUIM: KOHKYPEHIIHSI, XUIITHUYECTBO, CUMOMO3
u ero ¢opmsbl. [lapazutusm, Koornepaius, MyTyaau3M, KOMMEHCAIU3M
(KBapTUPaAHCTBO,

HaXJICOHUYECTBO). AMEHCAIIN3M, HEUTPATH3M.

44. 3naueHrie OMOTUYECKUX B3aUMOJICHCTBUMN IS CYIIIECTBOBAHUS OPTaHU3MOB B
MPUPOJIHBIX COOOIIECTBAX. DKOJOTUUECKUE XapaKTEPUCTUKHU TTOMYJISIIIUY.
OcHOBHBIE

MOKa3aTey MOMYJISIIIUN; YACIEHHOCTD, IJIOTHOCTh, POXKIAEMOCTh, CMEPTHOCTb,
PUPOCT,

Murpanus. J[mHaMuka 4uciIeHHOCTU MOMYISIUNA U €€ PeryJIsIusl.

45. Coo0b11ecTBO opraHu3MoB — OuoneHo3. CTpyKTypbl OMOLIEHO3a: BUI0Bas,
MPOCTpaHCTBEHHAsA, Tpoduueckas (muieBas). Buasi-momuHanTsl. CBsi3H B
ouoneHose.

46. Ilonarue o0 sxocucTteMe u OuoreoreHo3e. PyHKIIMOHATbHbIE KOMIOHEHTHI
HKOCUCTEMBI: IPOAYLIEHTHI, KOHCYMEHTHI, peylueHThl. KpyroBopor BeuecTs u
MOTOK PHEPTUH

B sKocucreMe. Tpoduueckue (nuieBbie) ypoBHU IKOCUCTEMBI. CyKIlecCHsl.

47. I'paHulibl, COCTaB U CTPYKTypa ouocdepsl. JKuBoe BEIIeCTBO U €ro (PyHKIIHH.
Ocob6ennocTu 6uochepsl Kak ri100anbHON 3KOCUCTEMbI. YeI0BEUeCTBO B
ouocdepe 3emin.



AHTponoreHHbie H3MeHeHHs B Onocepe. ['modanbHbIe SKOIOTHYECKHE
pOoOJIEMBI.



