NPOrPAMMA BCTYMUTE/IbHbIX UCMITAHUIA NO ANCLUNIUHE «BUONOTMYECKUE CUCTEMbI»

Ana nvud, NOCTYNAKOLWNX HA BA3E CPEAHEITO NMPO®ECCUOHAJIbBHOIO OBPA3SOBAHUA

1 Bnonorma Kak Hayka. MeTtoabl HAy4HOro NO3HaHKUA

1.1 buonorua Kak HayKa, ee AOCTUXKEHMA, MeTObl NO3HAHMA XUBOM Npupoabl. Ponb 6uonorum B
dopmMUrpoBaHMM COBPEMEHHOM eCTECTBEHHOHAYYHOM KapTUHbI MUpa

1.2 YpoBHeBasA opraHuM3aums 1 asotouns. OCHOBHbIE YPOBHW OpraHM3aumm XUBOW NpUpoabl:
KNIeTOYHbIN, OPraHU3MEHHbIN, NONYALMOHHO-BUA0BON, BuoreoueHoTUYeCcKMin, bruochepHsbii.
Bbuonormnyeckne cuctemol. Obume NnpusHakm BUONOIMYECKUX CUCTEM: KNETOYHOE CTPOEHME,
0COBEHHOCTU XMMMYECKOTO COCTaBa, 0OMEeH BeLLLEeCTB 1 NPeBpaLLEHNA SHEPrUN, TOMEOCTas.
Pa3AparKUMOCTb, ABMKEHME, POCT U pa3BUTME, BOCNPOU3BeLeHNE. DBONIOLUA.

2 KneTka Kak bruonormyeckas cucrema

2.1 CoBpeMeHHas KNeToYyHasa Teopusa, ee OCHOBHbIE NOJIOXKEHUSA, POJb B POPMUPOBAHUM COBPEMEHHON
€eCcTeCcTBEHHOHAY4YHOM KapTUHbI MMpa. Pa3BUTME 3HAHUIN O KneTKe. KneToyHoe cTpoeHmne
OpraHM3MoOB — OCHOBA eANMHCTBA OPraHNYECKOro MMpa, A0Ka3aTeNbCTBO POACTBA XMBOW NPUPOAbI
2.2 MHoroobpasue KneToK. [poKapnoTbl 1 3yKapuoTbl. CpaBHUTEIbHAA XapaKTEPUCTMKA KNETOK
pacTeHWN, }KUBOTHbIX. BaKkTepuii, rpnbos

2.3 XMMHYeCKuin coctaB KneTkn. Makpo- n MMKpo3niemenTbl. B3aMmocBA3b CTPOeHNs U QYHKLNIM
HeopraHMYecKnx U OpraHNYeckmx BeLlects (6e1KoB, HYK/IEeMHOBbIX KUCNOT, Yr1eBoA0B, IMNNA0B.
AT®), BXOAALMX B COCTaB KAETKU. POIb XMMUYECKUX BELLLECTB B K/IETKE M OpraHM3me Ye/0BeKa

2.4 CTpoeHue KneTkn. Bsanmocsasb CTpoeHUA 1 pyHKLMIA YacTel U OPraHoMA0B KNETKM —OCHOBA ee
Le/IOCTHOCTH

2.5 O6bMmeH BeLecTs U NpeBpaLLeHNsA SHEPTUM - CBOMCTBA *KMUBbIX OPraHM3MOB. IHEepreTuyecknin obmex
W NAacTMYecKnin obmeH, nx B3anmocsnsb. CTagmum sHepreTnyeckoro obmeHa. bpoxkeHune u
AblxaHue. PoToCUHTES, ero 3Ha4YeHMe, Kocmmyeckas posab. Pasbl poTocnHTe3a. CBETOBbIE U
TEMMOBble peaKkunmn GoTocMHTE3a, UX B3aUMOCBA3b. XEMOCUHTE3. POJIb XEMOCUHTE3HPYHOLLMX
6akTepuit Ha 3emne

2.6 leHeTMYecKkana HPopmauma B KneTke. FeHbl, reHETUYECKMIA KOA U ero cBoncTea. MaTpuyHbIn
XapaKTep peakuuii buocuHTesa. bBuocuHTes 6esKka U HYKNENHOBbIX KUCNOT

2.7 KneTka - reHeTMYecKasn eaumHuMLa XUBOro. XpoMOCOMbI, UX cTpoeHue (bopma 1 pasmepbl) U
$YHKUMU. YMCNo XPOMOCOM U UX BUAOBOE NOCTOSHCTBO. COMaTUYECKME U NOMOBbIE KNETKU.

HU3HEHHbIN UMWKN KNEeTKN: MHTep¢a3a M MUTO3. MUTO3 - AeneHne COMaTUYECKMX K/TETOK. MeWos.



da3bl MMTO3a N melio3a. PazBuTHE NONOBbLIX KAETOK Yy paCTeHVIﬁ M }UBOTHbIX. [leneHune KneTku -

OCHOBa POCTA, PA3BUTUA N PA3MHOXKEHUA OpraHM3moB. Ponb mero3a U MUTO3a

3.1 PasHoobpa3une opraHM3MOB: OAHOKNETOYHbIE M MHOTOK/IETOUYHbIE; aBTOTPOObI. reTepoTpodbl.
a3pobbl, aHaspobbI

3.2 BocnpownsBeaeHne opraHnM3moB, ero 3HavyeHmne. Cnocobbl pasmMHOMKEHUSA, CXOACTBO U passinyme
NnosIoBOtO M 6ecnosiol pasmHoXKeHna. ONNo0A0TBOPEHME Y LLBETKOBbIX PACTEHUM U MO3BOHOUYHbIX
*KMBOTHbIX. BHELWHEe N BHYTPEHHEE ONA0A40TBOPEHNE

3.3 OHTOreHes 1 npucyLme emy 3aKkOHOMEPHOCTU. IMBPUOHA/IbHOE N NOCTIMBOPUOHANIbHOE Pa3BUTUE
OpraHn3moB. MprYKHbI HapyLlweHMA Pa3BUTUA OPraHM3MOB

3.4 l'eHeTHKa, ee 3aga4n. HacneacTBeHHOCTb M MU3MEHYMBOCTb — CBOMCTBA OpraHn3moB. MeTtoapbl
reHeTuKU. OCHOBHble FeHeTUYECKME MOHATUA U CUMBOIMKA. XPOMOCOMHaA Teopus
HacneacTeeHHOCTU. CoBpeMeHHble NpeacTaBAeHUA O TeHe U reHoMme

3.5 3aKOHOMEpPHOCTUN HacNeACTBEHHOCTU, NX LUTONOTMYECKME OCHOBbI. 3aKOHOMEPHOCTHU
HacnefoBaHMWA, yCTaHOB/EHHbIe . MeHaenem, ux LMToaornye CKue oCHoBbl (MOHO-M AMrMbpuaHoe
cKpelumBaHue). 3akoHbl T. MopraHa: cuenieHHoe HacneaoBaHMe NPU3HAKoB, HapyLlleHne
cuenneHna reHoB. FeHeTWKa nona. HacnegoBaHMe NPM3HAKOB, CLENEHHbIX C MO/IOM.
B3anmopaencreme reHoB. [€HOTUN KaK LLe/IoCTHaA cuctema. [eHeTMKa YenoseKa . MeToapbl

N3y4YeHUA reHeTUKU YenoBeka. PeweHune reHeTMyeckmx 3aga4. CoctaBneHme cxem CKpeLLmBaHmA
3.6 3aKOHOMEPHOCTU U3MEHYMBOCTU. HeHacneacTBeHHas (MoaMdUKaHMOHHasA) M3MeHUYMBOCTb. Hopma
peakumn. HacneacTBeHHas MU3MEHUYMBOCTb: MyTaLMOHHasA, KOMBMHaTUBHAsA. Buabl myTaunin n nx
NPUYMHBI. 3HaYEHNE N3MEHYMBOCTU B KM3HU OPraHMU3MOB U1 B 3BOJIHOLLUN

3.7 3HayeHue reHeTUKN gnsa meanumHbl. HacheactBeHHble 60/1€3HM YeN0BEKA, X NMPUUYMHBI,
npodunakTnka. BpegHoe BANAHNE MyTareHOB, a/IKOroa, HAPKOTUKOB, HUKOTUHA Ha

reHeTUYeCKMI annaparT KAeTKW. 3almuTa cpeabl OT 3arpA3HeHUA MyTareHamu. BoiaBneHue
MCTOYHMKOB MYTareHOB B OKpY:KatoLLel cpede (KOCBEHHO) U OLEeHKa BO3MOXHbIX NOCNeACTBUIA UX
B/IMAHUA Ha COBCTBEHHbIN OpraHM3m

3.8 Cenekums, ee 3a4a4m 1M NpakTUYeckoe 3HadeHue. Bknag H . U . BasmnoBa B pa3BuTue cenekumm:
Yy4YeHMe O LeHTpax MHOroobpasma 1 NPOUCXOKAEHMA KYbTYPHbIX PACTEHWUM, 3aKOH
rOMOJIOFMYECKUX PALOB B HaCNeACTBEHHON M3MEHUMBOCTU. MeToAbl CENEKLUN U UX TEHETUYECKME
ocHoBbl. MeToapl BbiBeAEHWUSA HOBbIX COPTOB PACTEHMI, MOPOL KMBOTHbIX, LUTAMMOB

MWUKPOOPraHM3mos. 3HayeHUe reHeTUKM ana cenekumn. bronornyeckme oCHOBLI BblpallnBaHNA



KY/IbTYPHbIX PacTeHMI U AOMALLHUX }KUBOTHbIX

3.9 buoTexHoNorus, ee HanpasaeHUs. KneTouHana 1 reHHan UHXeHepua, KIOHUpoBaHue. Ponb
KNETOYHOWN TEOPUMN B CTAHOBAEHUU U Pa3BUTUM BMOTEXHONOTMKN. 3HAYEHNE BUOTEXHONOTMKN ANs
pa3BUTMA CeNEKLMU, CETIbCKOTO X03ANCTBA, MUKPOOBMONOrMYECKOM MPOMbILLNEHHOCTH,
coxpaHeHua reHopoHAA NNAHETLI. ITUYECKME aCNeKTbl Pa3BUTMA HEKOTOPbIX UCCNeA0BaHUI B
6MOTEXHOI0TMM (KNOHMPOBAHWE YeNoBeKa, HanpasBaeHHble U3SMEHEHUS TeHOMa)

4 Cucrema U MHoroobpasme opraHMYecKoro mupa

4.1 MHoroobpasue opraH1Mamos. 3HayeHue paboT K. J/InHHesa n K-b. Jlamapka. OcCHOBHble
cucTemaTuyeckme (TaKCOHOMMYECKUE) KaTeropun: BMUA, poJ, CEMeCTBO, oTpAaa, (NopsaaoK), Knacc,
TMn (oTAenN), uapcTBO; UX CONOAYMHEHHOCTb. BUpyChbl — HEKNETOYHbIE GOPMbI KMU3HWU. Mepbl
NPOGUNAKTUKN pacnpoCTpaHEHUs BUPYCHbIX 3aboneBaHuUi

4.2 UapcTtBo baKktepuu, cTpoeHume, XKnsHeLeaTe/IbHOCTb, PAa3MHOMeHMe, poab B npupoge. baktepuu -
BO36yaAnTe I 3a060/1€BaHNIM PacTEHUI, }KUBOTHbIX, YesoBeKa. [poduiakTuka 3aboneBaHuin,
Bbl3bIBaeMbIX baKTEpPUAMM

4.3 UapcTeo pnbbl, CTPOEHUE, }KNU3HEAEATE/IbHOCTb, Pa3MHOXKeHue. Mcnosib3oBaHne rpnbos ans
Nnosly4eHMA NPOAYKTOB NUTAHUA M NeKapcTB. Pacno3sHaBaHMe cbef06HbIX M A00BUTbIX FPMOOB.
JMwanHuKM, nx pasHoobpasune, 0cOBEHHOCTUN CTPOEHUSA U }KU3HEAEeATeIbHOCTb. Posib B Npupoae
rpnboB M NULWANHUKOB

4.4 LapcTtBo PacteHuA. CTpoeHue (TKaHU, KNETKWU, OpraHbl), XXM3HeaeATeIbHOCTb U Pa3MHOMKeHue
pacTUTENbHOTO OpraHmM3ma (Ha npumMmepe NOKPbITOCEMEHHbIX pacTeHuit). PacnosHaBaHue (Ha
pPUCYHKax) opraHoB pacTeHUn

4.5 MHoroobpasue pacteHuii. OCHOBHble OTAeNbl pacTeHM. Knaccbl MOKPbITOCEMEHHbIX, POJb
pacTeHUn B NPUPOAE W KU3HU YeNOBEKa

4.6 LlapcTBO *KMBOTHbIX. OAHOK/IETOUYHbIE U MHOTOK/NIETOYHbIE }KUBOTHbIE. XapaKTepUCTUKa OCHOBHbIX
TMNoB 6eCNO3BOHOYHbIX, KNACCOB YNEHUCTOHOMMX. OCOBEHHOCTU CTPOEHMUSA, KU3HEAEATENbHOCTH,
pPa3MHOXKEHUSA, POb B NPUPOLE U }KU3HWN Ye/T0BEKA

4.7 XopaoBble }KMBOTHbIE. XapaKTePUCTMKA OCHOBHbIX KNaccoB. Ponb B NpUpoAe 1 *KU3HU YeN0BEKa.
PacnosHaBaHue (Ha pUCyHKax) OpraHoB U CUCTEM OPraHOB Y *KUBOTHbIX

5 OpraHn3am YyenoBeKa u ero 3g0poBbe

5.1 TKaHW. CTpoeHUne 1 XKU3He[esTeIbHOCTb OPraHoOB M CUCTEM OPraHOB: NULLLEBAPEHUSA, AbIXaHUSA,
BblaeneHus. PacnosHasaHue (Ha pUCyHKax) TKaHel, opraHoB, CUCTEM OPraHOB

5.2 CTpOGHME N Xn3HeaeATeIbHOCTb OpPraHOB U CUCTEM OPraHOB: ONOPHO —,a,eraTeanoﬁ, I'IOKpOBHOVI,



KpoBOObpaLLeHua, IMMPOOTTOKa. PasamHoXeHWe 1 pa3BUTUE YesioBeKa. PacnosHaBaHue (Ha
PUCYHKax) OpraHoB W CUCTEM OPraHOB

5.3 BHyTpeHHAA cpefa opraHmMama YenosekKa. pynnbl KpoBu. MNepennsaHue Kposu. MMMyHUTET.
O6MmeH BeLLeCTB M NpeBpaLLeHNe SHEPTMM B OPraHU3Me YeNoBeKa. BUTaMuHbI

5.4 HepBHasA 1 sHAOKPUHHAA cnuctembl. HeiporymopanbHas perynauma npoueccos
KU3HEeAeATEeNIbHOCTM OpPraHM3Ma Kak OCHOBA ero LLeI0CTHOCTH, CBA3U CO cpenoi

5.5 AHanm3saTopbl. OpraHbl YyBCTB, UX PO/b B OpraHname. CtpoeHne n GyHKUUKU. Bbicluaa HepBHasn
aeatenbHocTb. CoH, ero 3HayeHne. Co3HaHWe, NamaATb, IMOLMMU, pedb, MbllwneHne. OcobeHHOCTH
NCUXMKM YesioBeKa

5.6 JInuHana v obuiecTtBeHHasA rMrneHa, 340p0oBbl 06pa3 KusHu. MNpodunakTmka MHPEKUMOHHbIX
3aboneBaHuit (BUPYCHbIX, BakTepUanbHbIX, FTPUOKOBBIX, BbI3bIBAEMbIX *KUBOTHBIMM).
MpepynpexaeHue TpaBMaT13Ma, MPUEMbI OKa3aHWA nepeoit nomowm. MNeuxuyeckoe n pusmnyeckoe
34,0poBbe Yenoseka. PakTopbl 330POBbA (ayTOTPEHMHT, 3aKaIMBAHMeE, ABUrATE/IbHAsA aKTUBHOCTD).
daKTopbl pUCKa (CTpecchl, rMNognHamMus, nepeyTomaeHne, nepeoxnarkaeHue). BpeaHole u
noJsie3Hble NPUBbIYKU. 3aBUCUMOCTb 34,0P0BbA YE/NOBEKA OT COCTOAHWUA OKPYKatoLLEN cpeabl.
CobntogeHne CaHUTAPHO-TUTMEHNYECKMX HOPM M MPaBK/ 340P0BOro 06pasa KU3HMU.
PenpoayKTuBHOe 300poBbe YenoseKa. lNocneacTsnA BANAHUA aNKOrona, HUKOTUHA,
HapPKOTMYECKMX BELLEeCTB Ha pa3BUTUE 3apoapllla YesoBeKa

6 DBO/IIOLLMA }KMBOWN NPUPOAbI

6.1 Bug ero kputepuu. Monynaumna - CTPYKTypHaa eanHMLA BUAA U 3/IeMeHTapHaa eanHMLA
aBositouMn. Mukpoasontoums. ObpasoBaHMe HOBbIX BUAOB. Cnocobbl BUAOOOPa30BaHUS.
CoxpaHeHne MHOroobpasus BUA0B Kak OCHOBA YCTOMYMBOCTU Brocdepsl

6.2 PasBuTME 3BOIIOLMOHHBIX NAei. 3HaYeHne 3BoIOLMOHHON Teopun Y. lapBuHa. B3anmocsssb
OBVXKYLLMX cun 3Bontoumu. Dopmbl ecTeCTBEHHOIO 0THOPA, BUAbI 60PbObI 3a CyLL,EeCTBOBAHME.
CuHTEeTMYeCKasa TeopumA 3BONOLUN. DNemeHTapHble paKkTopbl asonoumn. NccneposaHma

C.C. YeTBepuKkoBa. Posib 3BO/IOLMOHHON TeOPUN B GOPMUPOBAHMUM COBPEMEHHOM
€CTeCTBEHHOHaY4YHOM KapTUHbI MMpa

6.3 [JoKa3aTebCTBA 3BO/OLMM KUBOM NPUPOAbI. Pe3ynbTaTbl 3BOAOLUK: NPUCNOCOBNEHHOCTD
OpraHM3MoB K cpeae obutaHmaA, mHoroobpasme BuAOB

6.4 Makpoasontouus. Hanpasnenus n nytn asonoummn (A.H. Cesepuos, MN.M. LLmanbrayseH).
Bbuonormnyecknin nporpecc un perpecc, apomopdos, namoagantauma, gereHepauma. MpuymHbI

6uoornyeckoro nporpecca u perpecca. 'mnoTtesbl BOSHUKHOBEHUA XMN3HWU HA 3emne. OcHOBHble



apomopdo3bl B 3BOJIOLUN PACTEHMUI U }KUBOTHbIX. YCNOXKHEHME KMBbIX OPraHN3mMoB Ha 3emne B
npouecce 380HOLMUM

6.5 MNpouncxoxaeHne YenoBeKa. Yenosek Kak BMA, €F0 MECTO B CUCTEME OPraHUYeCKOro mupa.
MnoTe3bl NPOUCXOXKAEHUA YeIOBEKA COBPEMEHHOTO BUAA. [BUKYLLME CUAbI U 3Tarbl 9BOOLUN
yenosekKa. YesnoBeyeckue pachbl, X reHeTUYecKoe poacTso. buocoumanbHaa npupoga YenoBeKa.
CoumanbHas M NpMpoAHan cpesbl, afanTaumm K HUM YesloBeKa

7 DKoCcHCTEMBI U MPUCYLLME MM 3aKOHOMEPHOCTU

7.1 Cpeabl 06MTaHUA OpraHN3MOB. IKonormyeckme GakTopbl: abnoTuyeckue,

6uoTnyeckme. AHTponoreHHol pakTop. Mx 3HaYeHue

7.2 3Kkocuctema (broreoueHo3), ee KOMMNOHEHTbI: NPOAYLEHTbI, KOHCYMEHTbI, PeAYLEHTbI, UX PO/b.
BuaoBas M NPOCTPAHCTBEHHAA CTPYKTYPbI SKOCMCTEMbI. Tpoduyeckme yposHuU. Llenun n cetu
NUTaHuA, UxX 3BeHbA. Mpasuaa skoaormdeckol nupammnapl. CoctaB/ieHMe CXeM nepesaym BelecTs
M aHeprum (Lenei NnuTaHUA)

7.3 PasHoobpasune akocuctem (buoreorueHo3os). CamMopasBuTME M CMEHA IKOCUCTEM. YCTOMUYMBOCTb U
ONHaMUKa sKocucTem. bBronoruyeckoe pasHoobpasune, camoperynaums U KpyroBopoT BELLEeCTB -
OCHOBA YCTOMYMBOrO Pa3BUTUA IKOCUCTEM. MPUUMHbBI YCTOMUMBOCTU U CMEHBI SKOCUCTEM.
N3meHeHMA B IKOCUCTEMAX NOL BAUSHUEM AEeATENbHOCTM YeoBeKa. ArpO3KOCUCTEMbI, OCHOBHblE
OT/IMYMA OT NPUPOLHBIX IKOCUCTEM

7.4 bnocdepa — rnobanbHas skocucTema. YueHume B.U.BepHagckoro o 6uocoepe. Hueoe BelecTtso,
ero ¢pyHKuMnU. OcobeHHOCTM pacnpeaeneHns Guomaccbl Ha 3emne. BUonornyeckmii KpyroBopoT 1
npeBpaLLeHne sHeprum B buocdepe, posb B HEM OPraHM3IMOB PasHbIX LAPCTB. IBoAOLNA
6uocoepsl

7.5 TnobanbHble M3MeHeHUs B bBrocdepe, BbiI3BaHHbIE AeATENIbHOCTbIO Ye/0BEKa (HapyLleHue
030HOBOTO 3KPaHa, KUCNOTHbIE A0XAM, MAPHUKOBBIN 3ddeKT u ap.). Mpobaembl ycTonuMBOro

pa3sutma buocdepsl. MNpasuna noseseHma B NPUPOLHOM cpese



