Bbuosorusa

B cucreme ectecTBEHHO-HAy4HOrOo OOpa30BaHUsI OMOJOTHSA KakK y4eOHBIH
npeaIMeT 3aHMMAaeT BaXKHOE MECTO B (POPMHUpPOBAHUM: HAYYHON KapTHHBI MHPA;
(GyHKIHMOHATIBHOM TPaMOTHOCTHU, HEOOXOAMMOW i TOBCEIHEBHOW >KU3HH;
HABBIKOB 3JI0POBOT0 U OE30MACHOTO JJIs YEJIOBEKa M OKpYyKaloleh cpenbl oopasza
KU3HU; SKOJOTHYECKOT0 CO3HAHUS; [IEHHOCTHOTO OTHOUICHHS K KUBOM MPUpOJIE U
YeJIOBEKY; COOCTBEHHOM MO3UIIMHU IO OTHOILIEHHIO K OMOJIOTHYecKor nHpopmaiuu,
MOJTy4aeMOM M3 pa3HbIX MCTOYHUKOB. M3ydueHne OMOIOTHH CO3[AaeT YCIOBHS IS
dbopmupoBaHus y  OOydalOIIMXCA  HMHTCIUICKTYalIbHBIX,  TIPaXKIAHCKHUX,
KOMMYHUKAIIMOHHBIX U UHPOPMAITMOHHBIX KOMIIETEHIIUH.

OcBoeHHEe MpOorpaMMbl MO OMONOTHH OOECIIEUMBAET OBIIAJICHUE OCHOBAMHU
y4€0HO-UCCIIEIOBATENLCKOM  I€ATEIbHOCTH, HAYYHBIMH METOAAMM PEIICHUs
Pa3IMYHBIX TEOPETHUECKUX U MPAKTUICCKUX 3a/1a4.

N3yuenne Ouonoruu Ha 0a30BOM YpPOBHE OPUEHTHPOBAHO Ha oOecrieyeHue
o0mreoOpa3oBaTenbHONM W OOIIEKYJBTYPHOM TOATOTOBKM BBIMYCKHHUKOB Ha
0a30BOM ypoBHE wu3yueHue mpeamera «buonorus» B 4yacTH (POpMHpPOBAHUS Y
oOyJarolmxcss HayyHOTO MHUPOBO33PEHHUSI, OCBOCHMS OOIEHAYYHBIX METOJIOB,
OCBOEHHUSl IPAKTUYECKOrO0 TMPUMEHEHHs] HAyyHbIX 3HAHUW OCHOBAHO Ha
MEXKMPEAMETHBIX  CBSI3SIX € TIpeaMeTamMu  oOjacTeii  €CTeCTBEHHBIX,
MaTEeMaTUYECKUX U TYMAaHUTAPHBIX HAYK.

[Iporpamma yuebOHOro mnpenMera «buoONOrus» CcoOCTaBlieHa Ha OCHOBE
MOJYJIbHOTO TMPHUHIMIIA TOCTPOEHUsI Y4eOHOro MaTrepuaia, He OmperelserT
KOJIMYECTBAa YacOB Ha H3Yy4YeHHE Yy4eOHOro IMpeaMera M HE OrpaHUYMBaeT
BO3MOXXHOCTH €T0 M3YYCHHSI B TOM HIJIM MHOM KJIacce.

[Ipennaraemasi mporpamMma YYUTHIBAET BO3MOXXHOCTD TMOJYYCHUSI 3HAHUM B
TOM 4YHCJIE 4Yepe3 MPaKTUYECKYI MeATeIbHOCTh. B mporpamMMe comepkurcs

PUMEPHBIN NIEpeUeHb JaOOPATOPHBIX U MPAKTUYECKHUX PaOOT.

ba3oBblii ypoBeHb

buoJsiorus Kak KOMIUIEKC HAYK 0 'KMBOU NPUPOIe



buonorust kak KOMIUIEKCHAas Hayka, METOJbl HAy4yHOTO TIO3HAHHS,
ucnojib3yemele B Ounosiornn. Cospemennvie Hanpasienus 6 oOuonozcuu. Poib
ouosioruu B GOpMHPOBAHHHN COBPEMEHHON HAYYHON KapTHHBI MUPA, IIPAKTHYECKOEC
3Ha4YeHHe OMOIOTNUECKNX 3HAHUM.

buonornyeckue CHCTEMBI KaK MpcaMET U3YYCHUA OMOJIOTHH.

CtpykrypHble U QYHKIMOHAJIbHbIE OCHOBBI KU3HU

MonekynsipHble OCHOBBI XU3HU. Heopranndeckue BelIECTBa, UX 3HAUYCHUE.
Opranuyeckue BemiecTBa (YriaeBOIbI, JIMMUAbL, OCIKH, HYKICHHOBBIE KHCIIOTHI,
AT®) u ux 3HaueHue. buononumepsl. /pyeue opeanuueckue gewjecmea Kiemiu.
Hanomexnonocuu 6 buonoeuu.

[{uTosiorus, METOABI LIUTOJOTUH. POJIb KJIETOYHOW TEOPUHU B CTAHOBIICHUU
COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHbI MHpa. KieTku mnpokapuor u
sykapuoT. OCHOBHBIC YaCTH U OPTaHOUJIBI KJIETKU, UX (PYHKIUH.

Bupycbl — HeksierouHass (GopMa KU3HU, MEphl NPO(PHIAKTUKU BUPYCHBIX
3a00J1eBaHUM.

KusnenesrenbHOCTh,  KJIeTKH. Ilnmactmdueckuit  oOmen. dDoTocuHTE3,
xemocuHTe3. buocunres Oenka. DHepreTuyeckuii oOMeH. XpaHeHue, nepenaya u
peanu3aius HacjleIcTBeHHOUW uHpopmaruu B kietke. ['eHetndeckuit xona. I'eH,
reHoM. [ eHomuka. Brusanue napkozceHHbIX 8euyecmes Ha npoyeccyl 8 Kiemke.

Knerounslii nuki: uHTepdaza u ngeneHue. MUTo3 u MeHo3, UX 3HAUYCHUE.

ComaTtHuuecKHe U MOJ0BEIC KIICTKH.

Opranusm

OpraHu3m — €IMHOE LIEJ0E.

KuznenestenbHOCTh  Opranm3ma. Perymsnus  GyHKIUMNA — OpraHu3Ma,
rOMEOCTas3.

Pa3zmHoxeHune oprann3zMoB (6ecrnosioe u nojioBoe). Cnocobwvl pazmHOH*CEeHUS.
y pacmenut u dsHcusomuvix. HANBUyalbHOE pa3BUTHE OpraHu3Ma (OHTOTEHE3).

[lpyurHbl  HapylleHUd pa3BUTHSA. PenpoJlyKTHBHOE 3J0pPOBhE  YEJIOBEKA;



MOCJEACTBUS BIUSIHUSL aJIKOTOJil, HUKOTHHA, HAPKOTHUYECKHUX BEUIECTB Ha
SMOpPHOHATBHOE pa3BUTHE 4YeloBeKa. JKuzHeHHvle YUKIbl PA3HbIX  2PYnn
Op2aHU3MO8.

['eHeTnka, METOJIbI T€HETHKU. [ eHEeTHYEeCKasi TEPMUHOJIOTUSI U CUMBOJIMKA.
3aKOHBI HaCJICJICTBEHHOCTH I'. Menpens. XpoMocoMHas TEOpHUs
HacyiencTBeHHOCTU. Onpeaenenue noJa. ClemieHHoe ¢ MOJI0M HacleOBaHUE.

I'enetnka uyenoBexka. HaciencTtBeHHble 3a00jieBaHHSA 4YeJOBEKa M HX
peAyNPeKIeHHE. ITUUSCKUE aCIIeKThl B 00J1aCTH MEIUIIMHCKONW ITeHETUKH.

I'enotun u cpena. HenacnencrBeHHas W3MEHUYMBOCTBH. HacrnencTBeHHas
W3MEHYMBOCTh. MyTareHsl, X BIUSHUE HA 3JI0POBbE UEIIOBEKA.

Jomectukanuss W celeknus. Meroapl celekiuud. buotexHomorus, ee

HarpaBJICHUA U IICPCIICKTUBLI Pa3BUTHUA. buobeszonacuocme.

Teopus 3BoJIOLUA

Pa3Butne 5SBONIONMOHHBIX WAEH, 3BOMIONMOHHAA Teopus Y. J[apBuHa.
CuHrernueckast Teopust 3Boolnd. CBHIETEIBCTBA 3BOJIIOLMM KUBOW MPUPOJIBI.
MukposBomonuss 1 MakposBosrouua. Bupn, ero kpurepun. Ilomymsimms —
AJIEMEHTapHAasl €AVMHULA JBOJIIOLUH. JIBIKYIIME CUIIbI BOJIIOLIMH, UX BIIMSHUE HA
reHooH nomyisuu. HampasieHus 3BOIOLNH.

MHuoroo0Opa3sue OpraHu3smMOB Kak pe3yibTaT 3BOJOUMH. [IpuHIUIIEI

KJaccu(ukanmu, CuCTeMaTHKa.

PasBuTHe ;ku3nm Ha 3emJie

['unore3sl MPOUCXOXKACHUS KU3HA HAa 3emiie. OCHOBHBIE 3Talbl 3BOJIIOLMH
OpraHUYECKOT0 MHpa Ha 3eMJle.

CoBpeMEHHbIE TPEJICTABICHUS O MNPOUCXOKIECHUHU 4YEIOBEKA. DBOJIOLIHS
YyesoBeKka (aHTpororenes). JIBuKyiye CUiibl aHTpororeHe3a. Pacel yenoBeka, ux

IMPOUCXOKIACHHUC U CANHCTBO.

Opranu3Mbl 1 OKpY:KAaK0IIasi cpeaa



[TpucnocoOnenust OpraHU3MOB K AEHCTBUIO SKOJOTHUYECKUX (DaKTOPOB.

buoreonenos. Okocuctema. Paznoobpasue skocucteM. B3zanmooTHOIEHUS
HOMYJISIUI pa3sHBIX BUAOB B dKOocHcTeMe. KpyroBopoT BelIecTB U OTOK SHEPTHU
B DKOCHCTEME. YCTOWYMBOCTh M AMHAMHKa 3KocucTeM. llociencTBus BIUSHUS
NeSITEIBHOCTH 4elloBeKa Ha 3KocucTeMmbl. CoxpaHeHHe Ouopa3zHooOpasusi Kak
OCHOBA YCTOMUMBOCTH KOCUCTEMBI.

Crpykrypa Ouocdepbl. 3aKOHOMEPHOCTH CYILIECTBOBaHUS OHOChEpHI.
Kpyeosopomwi eewyecme 6 buocgepe.

['moGanbHble  aHTpONOreHHble U3MeHeHusT B Ouocdepe. [IpobOiemsl
YCTOMYUBOIO Pa3BUTHSI.

Hepcnekmuebl paseumu buonocuYecKux HAYK.

IIpuMepHbIi NepevYeHb J1a00PaTOPHBIX M MPAKTHYECKUX PadoT:

Hcmonp3oBaHne pasiMdHBIX METOMOB TP HM3YYCHHH OWOJOTHYCCKUX
OOBEKTOB.

TexHnka MUKPOCKOTTUPOBAHMUS.

W3yyeHue KIETOK PacTeHWi M >KUBOTHBIX IOJ] MUKPOCKOIIOM Ha TOTOBBIX
MUKpOIpenaparax 1 ux OmrcaHue.

[IpuroToBicHUE, paccCMaTpUBaHUE M OMUCAHUE MHUKPOMPEMAPATOB KIETOK
PaCcTEHUMN.

CpaBHEHHE CTPOCHHS KJICTOK PaCTCHUM, )KUBOTHBIX, TPHOOB M OAKTEPHUH.

W3yuenne NBUKCHUS ITUTOTIA3MBI.

N3yyenune mrazMonmsa 1 IeT1a3MoJIu3a B KIIETKaX KOXKUIIBI JTyKa.

N3ydyenne (epMEHTAaTUBHOTO pacCHISIUICHUS TEPOKCHIa BOAOpPOIa B
PACTUTENBHBIX U )KUBOTHBIX KJIETKaX.

OOnHapyxeHue OCNKOB, YIJIEBOJIOB, JUIMHUIOB C TMOMOIIBIO Ka4eCTBEHHBIX
peaKiuu.

Brigenenune JIHK.



H3ydeHne KaTamuTHUECKONW aKTUBHOCTH (PEPMEHTOB (Ha MpUMeEpPEe aMuiIas3bl
WJIA KaTaJias3bl).

HaOmronenue MuTo3a B KJIETKaX KOHYMKA KOpEIIKa JIyKa Ha TOTOBBIX
MUKpOIpenaparax.

M3y4yeHnne XpoMOCOM Ha FOTOBBIX MUKpOIIpenaparax.

M3yyenue cTaamii Meiio3a Ha TOTOBBIX MUKpOIIpeIapaTax.

W3yyeHue CTpoeHus MOJIOBBIX KJIETOK Ha TOTOBBIX MUKpOIIpenaparax.

Pemenue sneMeHTapHbIX 3a/1a4 10 MOJIEKYJISIPHOM OMOJIOTHU.

BolsiBIIeHHE NpPU3HAKOB CXOJACTBA 3apOJAbINIEH 4YelOBEKa W JIPYTUX
MTO3BOHOYHBIX KUBOTHBIX KaK JJOKa3aTeJIbCTBO UX POJACTBA.

CocraBneHue 3JIEMEHTAPHBIX CXEM CKPEIIMBAHUS.

Pemenne reHeTuuecKux 3aad.

N3ydeHue pe3yabTaTOB MOHOTMOPUIHOTO M JUTHOPUIHOTO CKPELIMBAaHUS Yy
JPO30(UITBI.

CocraBieHue U aHaJIu3 POAOCIOBHBIX YEIOBEKA.

WN3yyeHne  HM3MEHYMBOCTH, IIOCTPOEHUE  BApHALMOHHOIO psAla W
BAPUALIMOHHOW KPUBOM.

Onucanue heHorumna.

CpaBHeHME BUIOB TI0 MOP(OIOTHUECKOMY KPUTEPHUIO.

Onucanue MNPUCHOCOOJIEHHOCTH OpraHu3Ma M €€  OTHOCUTEIbHOIrO
Xapakrepa.

BolsiBieHHEe TNPUCIIOCOOJEHUN OpPraHU3MOB K  BIMSHUIO  PA3JIHYHBIX
HKOJIOTUYECKUX (PAKTOPOB.

CpaBHEHHE aHATOMHUYECKOTO CTPOCHHS pACTEHHUM pa3HbIX MECT OOUTAHUS.

MeTtonb! u3mMepenus (HakTopoB Cpesibl OOUTAHUS.

M3ydeHne 3K0NM0rnYecKuX afanTauui 4eaoBeKa.

CocraBneHue NUIIEeBbIX LENeH.

N3yyeHue u onrcanre 3KOCUCTEM CBOE MECTHOCTH.

MonenupoBaHUE CTPYKTYP U MPOLIECCOB, MPOUCXOAAIIMX B SKOCUCTEMAX.

OneHka aHTPONOTEHHBIX U3MEHEHUN B IPUPOJIE.



