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IIpoBepsiemMble 3JIeMEHTHI COJEP:KAHUS

Ipoiineno

Heo0xoaumo
H3y4YUTh/TIOBTOPUTH

Baok 1. Buosorusi kak Hayka. MeTobl HAy4HOI'0 ITO3HAHUA

1.1. buonorust kak Hayka, €€ JOCTUXKEHUS, METOIbI
MO3HaHUS KUBOM npuposl. Poss Ouonoruu B
(hopMHUPOBAHUH COBPEMEHHOMW €CTECTBEHHOHAYYHOMN
KapTUHBI MUpa

1.2. YpoBHeBas opranuzanus 1 3Bojronus. OCHOBHbIE
YPOBHU OpraHU3alMK KUBOU MPUPOJIBI: KIETOUHBIH,
OpraHu3MEHHBIH, MOMYJISIIMOHHO-BUI0BOH,
OuoreoreHoTHYECKUil, 6MocdepHsblii. buonornueckue
cucreMbl. O01IMe NPU3HAKY OMOJIOTMUECKUX CUCTEM:
KJIETOYHOE CTPOEHHE, 0COOEHHOCTH XMMHYECKOI'0 COCTaBa,
OOMEH BEILIECTB U NPEBpAILEHUs] SHEPI U, TOMEOCTa3,
pa3apaxMMOCTh, IBUKEHUE, POCT U Pa3BUTHE,
BOCIPOM3BEICHUE, IBOJIIOIMS

Baok 2. KiieTrka Kak 0noJiornyeckas CHCTeMAa

2.1. CoBpeMeHHas KJIIETOYHAs TEOpUsl, €€ OCHOBHBIE
[10JI0’KEHUS, POJIb B (POPMUPOBAHUH COBPEMEHHOM
€CTECTBEHHOHAYYHOHN KapTUHBI MUpa. Pa3BuTHe 3HaHUN O
kieTke. KierouHoe crpoeHne opraHu3mMoB — OCHOBA
€IMHCTBA OPraHMYECKOr0 MUPA, 10Ka3aTeIbCTBO POACTBA
SKUBOMW MPUPOJIBI

2.2. MHoroo6pasue kieTok. [I[pokaproThl U 9yKapuOTHI.
CpaBHHTENbHAS XapaAKTEPUCTHKA KJIETOK PACTEHUH,
PKUBOTHBIX, OaKTepHil, rpu0oB

2.3. XumMu4eckuii coctaB KJIeTKH. Makpo- u
MHUKPOAJIEMEHTHL. B3anMocBsA3b cTpoeHus U GyHKIUI
HEOPraHUYECKUX U OPraHUYECKUX BelecTB (OEIKoB,
HYKJIEWHOBBIX KUCJIOT, YTJIEBOAOB, TUNUI0B, ATD),
BXOJISIIMX B COCTAB KJIETKU. POJIb XUMHUYECKUX BEIECTB B
KJIETKE U OpraHUu3Me YeJIOBEeKa

2.4. CtpoeHue KieTKu. B3anMocBs3b cTpoeHus U QyHKIUN
JacTeil 1 OPraHOUAOB KJIETKH — OCHOBA €€ IIeJIOCTHOCTH

2.5. OOMeH BeIIeCTB U MPEBPAILCHUS SHEPTHH — CBOHCTBA
PKUBBIX OPraHU3MOB. DHEPreTUYECKU OOMEH U
[JJACTHYECKHI OOMEH, UX B3auMOCBs3h. CTaanu
bHEpreTnyeckoro oomena. bpoxxenue u npixanue.
DOTOCUHTE3, €r0 3HaUYEHUE, KOCMUYecKas poiib. Da3bl
(oTocuHTe3a. CBETOBBIC 1 TEMHOBBIE PEAKIIUU
(hoTOCHMHTE3a, X B3aUMOCBs3b. XeMOCHHTE3. PoJib
XEMOCHHTE3UPYIOIINX OaKkTepuii Ha 3emiie

2.6. 'enernueckast nHGopManus B KjaeTke. I eHbl,
FEHETUYECKUH KO/l U €r0 CBOMCTBA. MaTpU4HBIN XapaKkTep
peakiuii 6mocunTes3a. buocuHTes 0enKa U HyKJIEHHOBBIX
KHCIIOT




2.7. Knetka — renerndeckas eIMHHUIIA )KHUBOTO.
XpoMocoMbl, X cTpoeHue (popma U pa3Mepsl) U PYHKLHH.
Uuciao XpoMOCOM U UX BUJIOBOE TOCTOSHCTBO.
CoMaTHYECKUE U MOJIOBbIE KIIETKA. JKU3HEHHBIH [TUKII
KJIeTKH: HHTep(daza u MUTO3. MUTO3 — JIeJICHUE
COMaTHUYECKUX KJIeTOK. Meiio3. da3sl MUTO3a U Meiio3a.
Pa3BUTHE TOJIOBBIX KJIETOK Y PACTCHUI U JKUBOTHBIX.
/leneHue KIeTKM — OCHOBA POCTA, PA3BUTHUS U
[pPa3MHOXKEHUS OpraHn3mMoB. Posib Melio3a 1 MuTO3a

Baok 3. Opranusm kak OM0JIOrHYeCcKasi CHCTeMa

3.1.Pa3zHoo0Opa3ue opraHu3MOB: OJHOKJIETOYHBIC U
MHOTOKJICTOUHBIE; aBTOTPOQBI, FeTepOoTPO(dBI, a3p00HI,
AHadPOOBI

3.2.BocnipousBenieHrie opraHu3MoB, €ro 3HaueHHE.
CriocoObl pa3MHOXKEHHS, CXOACTBO U Pa3InIUe TOJIOBOTO U
Oecronioro pasMHokeHust. OMmIog0TBOPEHUE Y IIBETKOBBIX
[pPaCTEHUI ¥ IO3BOHOYHBIX JKMBOTHBIX. BHelIHEee 1
BHYTPEHHEE OIIOJOTBOPEHUE

3.3. OHTOreHe3 ¥ MPUCYIIUE EMY 3aKOHOMEPHOCTH.
OMOpPHOHANBHOE U TTOCTAMOPHOHAILHOE Pa3BUTHE
oprann3MoB. [IpuynHbl HapyHIeHUs pa3BUTHS OPraHU3MOB

3.4. I'enetnka, e€ 3amaun. HacieqcrBeHHOCTE B
M3MEHYMBOCTh — CBOWMCTBA OPraHu3MoOB. MeTozbl
reHeTHKU. OCHOBHBIE T€HETHYECKUE TOHITHS U
CUMBOJIMKA. XPOMOCOMHAas TE€OPHs HACIIEICTBEHHOCTH.
CoBpeMeHHbIe TIPEACTABICHUS O T€HE U TEHOME

3.5. 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH, UX
[IUTOJIOTUYECKUE OCHOBBI. 3aKOHOMEPHOCTH HACJIEI0BAHUS,
lycTaHOBJICHHBIE ['. MeHieneM, UX HUTOJIOTHYECKUE
OCHOBBI (MOHO- U AUTUOPUIHOE CKpenrBaHue). 3akoHbl T.
Moprasa: CIEIIEHHOE HACJIEN0BaAHUE IPU3HAKOB,
HapylLIEHUE CLEIUIEHUS TeHOB. [ eHeTuka noua.
HacnenoBanue npu3HaKkoB, CLIEMJIEHHBIX C ITOJIOM.
B3anmopeiicTBUE reHOB. I €eHOTHUII KakK IeJI0CTHAsI CUCTEMA.
['eneTuka yenoBeka. MeToibl U3y4YEHHS T€HETUKHU
uenoBeKka. Pelrenne renernyeckux 3agad. CocTaBiacHHE
CXEM CKpEIMBaHUS

3.6. 3akoHOMepHOCTH U3MeHYuBOCTH. Henacnencreennas
(MonubuKaIoHHast) U3MEeHUYMBOCTh. HopMma peakiuu.
HacnencrBeHHast U3BMEHUMBOCTh: MYTallHOHHAS,
KOMOMHATUBHAs. BUbI MyTaluii ¥ UX IPUYUHBI. 3HAYCHHUE
M3MCHYMUBOCTH B )KU3HU OPraHM3MOB U B 3BOJJIOIUHN

3.7. 3HayeHne TeHETUKHA JJIA MEOUITUHBI. HaCJ'IGI[CTBCHHI)Ie
00JIE3HM YEeNIOBEKa, X IPUUUHBI, TpoduaakTuka. Bpennoe
BJIMAHUC MYTAarcHoOB, aJIKOI'0Jisl, HAPKOTHKOB, HUKOTUHA Ha
reHeTHYECKHH anmnapaT KJIETKH. 3alluTa Cpeasl OT
BArpsA3HCHUA MYyTarcHaMu. BrrsgBienne nCTOUYHUKOB
MyTareHoB B OKpy»aroleil cpeie (KOCBEHHO) U OlleHKa
[BO3MO>KHBIX HOCJ'IC)ICTBI/Iﬁ HX BIUSHHASI Ha COOCTBEHHBIN
OpraHu3M




3.8. Cenekuust, €€ 3aJJa4d U MPAKTHYECKOE 3HAYEHUE.
Bxnax H.W. BaBuiioBa B pa3BuTHE CENEKIUU: YUEHHE O
[IEHTPaX MHOTO00Pa3us U IPOUCXOKIECHUS KYJIbTYyPHBIX
[pacTeHUM, 3aKOH T'OMOJIOTUYECKUX PSI/IOB B
HacIe1CTBEHHOW U3MEHYMBOCTH. METOAbI CENEeKIIUH U UX
FEHETUYECKHE OCHOBBI. METO/ bl BHIBE/ICHUSI HOBBIX COPTOB
[paCTEHUH, MOPOJI ’KUBOTHBIX, IITAMMOB MHUKPOOPTaHU3MOB.
3HaueHHE F€HETUKU ISl CeNeKIU. bruomornueckrue
OCHOBBI BBIPAIIUBAHUS KYJIbTYPHBIX PACTCHUN U
momanaux JKUBOTHBIX

3.9. buorexnosorus, €€ HanpaBieHus. Kierounas u renHas
MH)KEHEPHsl, KIIOHUpOBaHue. Posb KIIETOYHON TEOPHUH B
CTaHOBJICHUM U Pa3BUTUH OMOTEXHOJIOTUHU. 3HAUCHUE
OMOTEXHOJIOTUH JJIs1 Pa3BUTHS CEJIEKIINU, CEJIbCKOTO
X03HCTBA, MUKPOOHOJIOTMYECKOI POMBIILIEHHOCTH,
COXpaHEHUs TeHO(POH 1A TUIAHEThl. DTUYECKUE ACTIEKThI
[pa3BUTUS HEKOTOPBIX HCCIIEI0BaHUI B OMOTEXHOJIOTUU
(KJIOHMPOBaHUE YEJI0OBEKA, HAIIPABJIEHHbIE N3MEHEHHUS
reHoMa)

Baok 4. CucremMa 1 MHOrooOpa3ue OpraHu4ecKoro Mmupa

4.1. MHoroo6pa3ue opranu3moB. 3HaueHue padot K.
JIunnes u JK-b. Jlamapka. OCHOBHBIE CHCTEMAaTHYECKHUE
(TaKCOHOMHMYECKHE) KATETOPHH: BU/I, PO/, CEMEUCTBO,
oTpsiy (TIOPSAAOK), KJacc, TUII (OTaeN), IIapCTBO; UX
COMOIYMHEHHOCTh. BUpyChl — HeKJIeTOUHBIE (hOPMBI
KU3HU. Mepbl Mpo(UIaKTHKN PacpOCTPAHEHUS BUPYCHBIX
3aboeBaHui

4.2. LapctBo bakTepuu, cTpoeHue, >KM3HEACATEIbHOCTD,
[pa3MHOXEHUE, PoJib B ipupoae. bakrepun — Bo30yauTenn
3aboieBaHU PACTCHH, )KUBOTHBIX, YEIOBEKA.
[TpodunakTika 3a00neBaHU, BRI3BIBAEMBIX OAKTEPHSIMU

4 3 HapctBo I'pubsl, cTpoeHue, ;Xx13HeAeATeIbHOCTD,
pasMHOXKeHue. Mcronp3oBanue rpuOoB IS TOTyIEHUS
MMPOIYKTOB MUTAHUS U JIeKapcTB. Pacmo3naBanue
ChEIOOHBIX U STOBUTHIX TPpUOOB. JIMIIaiHUKY, UX
[pazHooOpa3ue, 0COOCHHOCTU CTPOCHUS U
PKU3HENeATeNbHOCTH. Porb B ipupozae rpuboB u
ITHITAaHUKOB

4.4. apctBo Pactenus. Ctpoenue (TKaHU, KIETKH,

OpraHbl), )KU3HEAEATEIbHOCTh U PA3MHOKEHUE

[PACTUTENBHOIO Opranu3Ma (Ha npumepe

[MOKPBITOCEMEHHBIX pacTeHuil). Pacno3naBanue (Ha
HMCYHKaX) OPraHOB pacTEHUM

4.5. Muoroo6paszue pacteHuii. OCHOBHBIE OT/IEJIbI
pacteHuii. Kitacchl TOKPBHITOCEMEHHBIX, POJIb PACTEHUH B
[IPUPOE U KU3HU YEJIOBEKA

4.6. LlapcTBO ®KUBOTHBIX. OHOKJIETOYHBIE U
MHOTOKJICTOYHBIC )KUBOTHBIC. XapaKTePUCTHKA OCHOBHBIX
TUTIOB OECIO3BOHOYHBIX, KJIIACCOB YJIEHUCTOHOTUX.
OCOOEHHOCTH CTPOCHUS, )KU3HENEITEIbHOCTH,
A3MHOXEHUS, POJIb B IPUPOJIE U )KU3HU YEIIOBEKa




4.7.X0paoBbIE JKUBOTHBIE. XapaKTEPUCTHUKA OCHOBHBIX
KyaccoB. Pouib B pupo/ie 1 )KU3HU YeJI0BEKa.
PacrioznaBaHue (Ha pUCyHKax) OPraHOB U CHCTEM OPTraHOB
y KKNBOTHbIX

BJjok S. Opranusm 4yeji0BeKa M ero 310pOBbe

S.1. Tkanu. CTpoeHue U KUZHEAESITEIbHOCTh OPraHOB U
CHCTEM OpPTaHOB: MUIIICBAPCHHUS, IBIXaHUS, BBIICICHUSI.
PacriosnaBanue (Ha puCyHKax) TKaHEH, OpraHOB, CUCTEM
OpraHoB

5.2. CTpoeHue 1 KU3HEAEATEIbHOCTh OPraHOB U CUCTEM
OpPTraHOB: OIOPHO-IBUraTEIbHOM, TOKPOBHOM,
KpoBOOOpalieHus, TMMQpooTToKa. PasMHOXKeHHE 1
pa3BuUTHE yenaoBeka. Pacrio3naBaHue (Ha pUCyHKax)
OpPraHoB M CHCTEM OpPraHOB

5.3. BHyTpeHHss cpena opranusMa yenoseka. I'pynmsl
kposu. IlepenuBanue kpou. Ummynurer. OOMeH BeliecTs
1 IIpeBpallleHu e SHEPTHH B OPraHU3Me YeIoBeKa.
ButamMuHbl

5.4. HepBHas ¥ )HIOKPUHHAS CHCTEMBI.
HeiiporymopanbHas peryisius npoueccoB
PKU3HENIEATEIILHOCTH OPraHu3Ma KaKk OCHOBA €ro
LI€JIOCTHOCTH, CBSI3U CO Cpeon

5.5. AHaism3atopsl. Oprassl 4yBCTB, UX POJIb B OPraHU3ME.
Ctpoenue u GpyHKIMU. Bhiciias HepBHAs AESTEIbHOCTD.
CoH, ero 3nauenue. CozHaHue, NaMsTh, SMOIUHU, PEYb,
MbInnIeHHe. OcoOCHHOCTH IICUXMKH YEI0BEKa

5.6. Jluunas 1 oOIIecTBEeHHAS TUTHEHA, 3[I0POBBIA 00pa3
pku3HE. [IpodunakTika nHGEKIIMOHHBIX 3a001eBaHUM
(BUPYCHBIX, OaKTepuaIbHBIX, IPUOKOBBIX, BBI3bIBAEMBIX
PKUBOTHBIMHK ). [Ipenynpexaenue TpaBMaTi3Ma, NpuEMBI
OKa3aHus nepBoil nomoiy. [lcuxnyeckoe u puznyeckoe
310pOBbE uenoBeka. PaKkTopbl 310pOBbs (AyTOTPEHUHT,
3aKaJMBaHUE, [BUTaTeNIbHASl aKTUBHOCTH). DaKTOphI prCcKa
(cTpecchl, TUIIOIMHAMUS, TIEpEyTOMIICHHE,
nepeoxyaxkaeHue). Bpeanolie u nmone3Hble MPUBBIYKY.
3aBUCHUMOCTb 3/10POBbSI YEIOBEKA OT COCTOSHUS
okpyxatotei cpeasl. CoOoieHrne caHUTapHO-
FUTMEHNYECKUX HOPM U ITPaBUII 310pOBOr0 00pa3a *KU3HU.
PenponyktuBHOE 310poBhE uenoBeka. [locinencTeus
BJIUSHUS JIKOT0JIs1, HIKOTHHA, HAPKOTUYECKUX BEIECTB Ha
[pa3BUTHE 3apOJbIIla YEIOBEKa

BJiox 6. DBoJiionus ;KUBOH 1T

HPOAbI

6.1. Bun, ero kpurepuu. [lonynsuus — cTpykTypHas
eIMHUIIA BUJA U DJIEMEHTapHAs SIMHHIIA SBOIOLUU.
MukpoaBomorus. O6pa3oBaHue HOBBIX BUI0B. Cr1ocoObI
BH1000pa3zoBanus. CoxpaHeHHEe MHOT000pa3us BUJIOB KaK
OCHOBA YCTOMYMBOCTH OHOChepsl




6.2. Pa3BuTHE 3BONIONUOHHBIX UJEH. 3HAUYCHUE
bBOMOIIMOHHON Teopun Y. [[apsuHa. B3anMocss3b
NMBIDKYIIUAX CHIT 9BOJIIOLIMH. DOPMBI €CTECTBEHHOT 0 0TOOpa,
BUIbI OOPBOBI 32 cyliecTBoBaHue. CHHTETHYECKAs TEOPH S
PBONIOLUU. DJIeMEeHTapHbIE (DAKTOPHI SBOIOIIHH.
Nccnenosanus C.C. YetBepukoBa. Posib 3BOIIOIIMOHHON
Teopur B JOPMUPOBAHUH COBPEMEHHOM
€CTECTBEHHOHAYYHON KapTUHBI MHUpa

6.3. Jloka3aTenbCTBa 3BOIIOLMY JKUBOW ITPUPOJIBIL.
Pe3yIbTaThl BOMIOLMH: IPUCIIOCOOJIEHHOCTh OPraHU3MOB
K cpesie 0OMTaHMs, MHOr0oOpa3ue BUJI0B

6.4. MakposBomronus. HanpasieHus u my Ty 3BOJIIOLUN
(A.H. Cesepuos, U.H. llImansraysen). buonornueckuit
porpecc u perpecc, apomop¢ o3, naroa anTanus,
nerenepanus. [IpudnHbpl 6MOIOrMYECKOro nporpecca u
perpecca. ['nmoTe3pl BOSHUKHOBEHUS )KU3HU Ha 3eMIIe.
OcHOBHBIE apOMOP(O3bI B IBOJIFOLIUU PACTEHUH U
PKUBOTHBIX. Y CJIO’KHEHUE JKHUBBIX OPraHU3MOB Ha 3emiie B
poLecce SBOJIIOLUU

6.5. [Ipoucxoxaenue yenoBeka. YenoBek Kak BU/I, €ro
MECTO B CUCTEME OPraHUYECKOro MUpa. [ UmoTe3sl
[IPOM CXOK/ICHHS YEIOBEKA COBPEMEHHOIO BUA.
JIBYOKYILIME CHJIBI M ATAIIbl 3BOJIIOLIMH YEIOBEKA.
UenoBeueckne pachl, UX TEHETUYECKOE POACTBO.
buoconnanbHas npupoaa yenoBeka. ComuaabHas U
MPUPOIHAS CPEIbI, aIaNTAIMsI K HUM YeJI0BEKa

Byok 7. JkocucTEeMBbI M IPUCYLIME HM 3AKOHOMEPHOCTH

7.1. Cpenpl oOMTaHMsI OPraHU3MOB. JKOJIOTHUECKHE
(bakTOpBI: a0MOTHYECKHEe, OMOTHYECKHUE. AHTPOITOTEHHBIH
(dakrop. MIx 3HaueHue

7.2. Dxocucrema (OMOreoIeHo3), €€ KOMITOHECHTHI:
[POAYIEHTHI, KOHCYMEHTBI, PEIYLICHTHI, UX POJib. BumoBast
1 TPOCTPAHCTBEHHASI CTPYKTYPBI DKOCHCTEMBI.
Tpoduueckue ypoBHU. Llenu u ceTn muTaHUsI, UX 3BCHbSI.
[IpaBuiia sxosiorndyeckoi mupamuabl. CocTaBiIeHUE CXEM
repeayy BEeIeCTB U SHepruu (1enei nuTaHus)

7.3. PaznooOpa3ue skocuctem (OMOreoreH030B).
CaMOpa3BUTHE U CMEHA SKOCUCTEM. Y CTOMYMBOCTD U
MHaMKKa SKocucTeM. bruonoruueckoe pasnooOpasue,
CaMOPETyJISILUS U KpPYTOBOPOT BEIIECTB OCHOBA
YCTOMYMBOI'O pa3BUTUsI 3KocucTeM. [Ipuunnbl
[YCTOMYMBOCTU U CMEHBI IKOCUCTEM. MI3MeHeHus B
PKOCHCTEMAaXx MOJ] BIUSHUEM JEATeIbHOCTH YEJIOBEKA.
ATPOPKOCHCTEMBI, OCHOBHBIE OTIIUYHS OT MIPUPOTHBIX
PKOCHCTEM

7.4. buocdepa — riodanbHas 3kocuctemMa. Yuenue B.U.
Bephasckoro o onochepe. JKuBoe BeliecTBo, ero
¢dbyHkuun. Oco0eHHOCTH pacrpeiesieHusi OnoMacchl Ha
3emute. bruonornueckuii KpyroBopoT U IpeBpalieHue
bHEpruu B Ouocdepe, posib B HEM OPraHU3MOB Pa3HBIX
[1apcTB. DBOIIOIHS OMoChephl

7.5. I'nmobanbHble H3MEeHEHHs B Onocepe, BHI3BaHHBIC




NesITEIbHOCTBIO YeJIoBeKa (HapylleHne 030HOBOI0 3KpaHa,
KHCIIOTHBIE JJOK/IW, TAPHUKOBBIN 2P eKT u ap.).
[Ipobiiembl ycToiturBoro pa3sutus ouochepst. [IpaBuna
[MOBEACHUS B IPUPOJTHON CcpeJie




