[Ipunoxenue 2.1

K OOIT COO MBOY «Kunrucenrckasgs COLL Nedy

PABOYAS ITPOI'PAMMA
y4eOHoro kypca « TpyaHbie BOpPoChl 0HOJI0TMID)
1t o0ydarommuxcs 10 kimacca

(MBOY «Kunrucenrckas cpennsisi o01eoopa3zoBareibHas 1mkosa Ne 4)

r. Kuarucenn



IHHOACHUTEJBHAA 3AIINCKA

Pabouas mporpamma cocTaBiieHa B IIOJTHOM COOTBETCTBUU C (peliepaTbHBIM KOMIOHEHTOM
roCyJapCTBEHHOI'O CTaHAapTa CpelHero oOImero odpa3oBaHUs Ha YIIyOJIEHHOM YpPOBHE U
npeHa3HaueHa Il M3y4eHus Ouosiornu B oOmieoOpasoBarenbHbIX yupexnaeHusx B 10-11
Kjacce. YTiayOlieHHBI ypOBEHb CTaHJapTa OPUEHTHpPOBaH Ha (QopMmupoBaHue oOIeil
OMOJIOTHYECKON TPAMOTHOCTH M HAYYHOTO MUPOBO33PEHHUS yUalluXcs, a TAKXKe Ha Oosiee MoJTHOoe
U3y4eHHE 3TUX CTaHJApTOB. 3HAHUS, IOJIyY€HHbIC HA TAKUX 3aHIATUAX 110 OMOJIOTHH, JOJKHBI HE
TOJILKO OTPENENUTh OOIIMHA KYIbTYPHBI YPOBEHb COBPEMEHHOT'O UYEJIOBEKa, HO M 00ECIeUNUTh
€ro aJleKBaTHOE IOBEJCHHE B OKpYXKaIIeil cpene, IOMOYb B PEaJbHOM >KHU3HH, YIIyOUTh
HEKOTOpbIe OMOIOTUYECKHUE TIOHATHS, U TIOMOYb JIeTsM nipu caade EI'D mo 6uosnoruu.

Heabs mporpammbl: moarotoBka ydammuxcs 10-11 kmacca kK rocyaapcTBEHHOW HTOTOBOM
aTTecTalyu.

3agaun:

J OINpPEAEIUTh YPOBEHb OMOJIOTMYECKUX 3HAHUM yYalUXCsl U CTENEHb OBJIAJICHUS
UMH Y4eOHBIMH YMEHUSIMU;

J Ha OCHOBE CHCTEMHOI'0 aHaJIM3a MOJyYEHHBIX PE3YJIbTAaTOB BBIOJIHUTH KOMILIEKC
3a[]aHMii, HAIPABJICHHBIX HA YIIIyOJEHHE W KOHKPETH3AIMIO 3HAHUN yJalluxcs 1Mo OHMOJOTHH B
COOTBETCTBUM € (eiepabHbIM KOMIIOHEHTOM I'OCYAapCTBEHHOI0 00pa30BaTEIbHOTO CTaHIapTa
JUTSL TIOJTyYCHUSI IO3UTUBHBIX PE3YJIbTaTOB;

o 3aKpenuTh YMEHHUE y4YallluXcs Ha pPa3HbIX YPOBHSX: BOCIPOM3BOJAUTH 3HAHUA,
IPUMEHSTh 3HaHUS U YMEHUS B 3HAKOMOM, N3MEHEHHON U HOBOM CUTYyalUsX;

J 0TpaboTaTh yMEHMsI OQPOPMIIATH 3K3aMEHAIMOHHYIO paboTy, pabOThl C TEKCTOM,
TECTOBBIMU 3aJJaHUSIMHU PA3HOTO THIIA;

o NOJIEP)KUBATh U Pa3BUTh YMEHUS YUAIIUXCS COCPEOTAuNBATHCS U TUI0I0TBOPHO,
[leJIeHaNpaBlIeHHO pa0oTaTh B HE3HAKOMOM OOCTaHOBKE, B 3aJaHHOM TeMIe, ObITh
MOTHBHPOBAaHHBIMU Ha MOJTYYEHHE 3aIJIAHUPOBAHHBIX MOJOKUTEIBHBIX PE3YIbTaTOB.

MecTto Kypca B y4eOHOM IUIaHe

«Tpynusle Bonpockl 6uonoruu: noaroroBka k EI'9» - Kypc paccuntan Ha 68 yacos, 14ac B
HEZIEIIO.

TPEBOBAHUS K YPOBHIO ITOATOTOBKH YUHALIIUXCA

B pe3ynbrate n3yueHus Kypca o0ydaronuics J0KeH

3HATH/IOHUMATh

- MIPU3HAKU OMOJIOTHYECKUX OOBEKTOB: KHUBBIX OPTaHU3MOB; TEHOB U XPOMOCOM; KJIETOK
Y OPTaHOB;

- CYIIHOCTH OHMOJOTHMYECKHX IPOIECCOB: OOMEH BEIIECTB W MPEBpAICHUS JHEPTHH,
NMWTaHWe, JbIXaHWe, BBIJCICHUE, TPAHCIOPT BEIIECTB, POCT, pa3BUTHE, Pa3MHOXKEHHUE,
HACJEJACTBEHHOCTh M M3MEHYUBOCTb,  PETYJALMS  KU3HEAEATEIbHOCTH  OpPraHu3Ma,
pa3IpaXxuMoCTh;

- 0COOEHHOCTH CTPOEHHUS KUBBIX OPTaHU3MOB, MIPOIIECCHI KUZHEACITEILHOCTH.

YMmeThb

- OOBSCHATh B3aWMOCBSI3M OPraHU3MOB H  OKpYXKAlOWeH Cpeabl; MPUYHUHBI
HaCJICACTBCHHOCTH U U3MCHYUBOCTH,

- W3y4aTh OMoJIOTUYECKHEe OOBEKTBI M TMPOIECCHI: CTaBUTh OHOJOTUYECKHE
3KCHepI/IMCHTI>I, OIIUCBhIBATh U OG'LHCHHTB pGSyJ'IBTaTBI OIIBITOB,

- pacmo3HaBaTh M OIHWCHIBATH: OPTaHbl M CHCTEMBI OPTraHOB >KMBOTHBIX; ChEAOOHBIC H
SAOJOBUTHIC I‘pI/I6BI, OIIACHBIC IJIsI UCJIOBCKA paCTCHI/ISI U ) KUBOTHBIC,



- CpaBHHUBATh OMOJOTUYECKHE OOBEKTHI (KJIETKU, TKAHU, OPTaHbl M CHCTEMBI OPTaHOB,
OpTaHU3MBbI, IPEACTABUTENCH OTAEIBHBIX CHCTEMAaTHYECKHUX TPYII) U JeJIaTh BHIBOJbI HA OCHOBE
CpaBHEHUS,

- aHAIM3UPOBATh M OIICHUBATH BO3JCUCTBHE (DaKTOPOB OKPYIKAIOIICH Cpebl Ha JKHBBIC
OPraHU3MBbl, IMOCIEICTBUS AEATEIBHOCTH YEJIOBEKA B SKOCUCTEMAX;

- WCIIOJIb30BaTh NMPHOOPETCHHBIC 3HAHHWS W YMCHHS B IPAKTUYECKOH NEATEILHOCTH H
MMOBCEAHEBHOM XKU3HU JIJIS:

e coOmofeHrus Mep MNPOPUIAKTAKH 3a00JICBaHHM, BBI3BIBAEMBIX PACTECHUSIMH,
KUBOTHBIMH, OaKTepUsIMU, TPUOAMU U BUPyCaMH; TpaBMaTU3Ma, cTpeccoB, BUY-
WH(EKIUKU, BPEIHBIX NPHUBBIUCK (KypeHHE, aJIKOTOJIM3M, HapKOMaHHs);
HapyIICHUST OCAaHKH, 3pCHHs, CllyXa, WHQEKIMOHHBIX ©  MPOCTYIHBIX
3a00JICBaHUN;

® OKa3aHWs MEPBOM MOMOIIU MPH OTPABICHUHU SJIOBUTHIMU IpuOaMH, paCTEHUSIMH,
YKyCax >KUBOTHBIX; MPU MPOCTYAHBIX 3a00JIEBAaHUAX, 0XKOTaX, OOMOPOKECHHSIX,
TpaBMax, CIACEHUHU YTOMAIOIIETrO;

® paIMOHAJILHOW OpPraHU3alliy TPYAa U OTIbIXa, COOTIOCHS TIPABHII TOBEACHUS B
OKpY>Kalollen cpere;

e TIpoOBeICHUS HAOIOICHNH 32 COCTOSTHUEM COOCTBEHHOTO OpraHU3Ma.

INEPEYEHDb 3JIEMEHTOB COAEP KAHMUS, ITIPOBEPSIEMBIX HA EI'D 1O
BUOJIOT UM
[lepeueHs dSIEMEHTOB CONEPXKAHUS, IPOBEPIEMBIX HA €IUHOM TOCYIapCTBCHHOM
9K3aMeHe MO0 OMOJIOTUH, COCTaBIIEH Ha OCHOBE pasnena «O0s3aTenbHblii MUHUMYM COJEp>KaHuUs
OCHOBHBIX 00pa30BaTeNbHBIX MporpaMMmy» DeaepaabHOr0 KOMIIOHEHTa T'OCYAapCTBEHHBIX
CTaH/JapTOB OCHOBHOTO OOIIEro M cpeAaHero (MOJHOTO) o0Imero obpazoBaHUs MO OHOIOTHUHU
(0a30BbIil ¥ TPOPUITBHBINA YPOBHU).

1. buosorust kKak Hayka. MeToAbl HAYyYHOI'0 NO3HAHUA

1.1  buonorms kak HayKa, €€ JOCTM)KEHHUS, METOJbl IO3HAHUS >KUBOH
npuponabl. Ponbs Ouosornn B (OpMHUPOBAaHMM COBPEMEHHOH €CTECTBEHHOHAYYHOM KapTHHbI
Mupa.

1.2 VposueBas opraHmzanus u 3BoiOnHs. OCHOBHBIE YPOBHU OpPTraHU3ALUU
KUBOU IIPUPOJIBIL: KJIETOYHBIN, OpraHU3MEHHBIN, MON YJIALIMOHHO-BUIOBOH,
OouoreorneHoTHYECKUM, Ouocdepunii.  buomornueckne  cuctempl. OOmuMe  NpU3HAKU
OMOJIOTHYECKUX CHUCTEM: KIETOYHOE CTPOEHHE, OCOOEHHOCTH XHMHYECKOIO0 COCTaBa, OOMEH
BEILECTB M NPEBPALIECHUS SHEPTHH, TOMEOCTa3, PA3APAKUMOCTb, ABUKEHUE, POCT U PA3BUTHE,
BOCITPOU3BEICHUE, DBOJIFOLUS.

2 . Kierka kak OMojioru4eckasi CucTeMa

2.1  CoBpeMeHHass KJIETOYHas TEOpHs, €€ OCHOBHBIE IOJIOXKEHHUS, pPOJb B
(GhOpMHUPOBAHUH COBPEMEHHOW €CTECTBEHHOHAYYHOW KapTHUHBI MHUpa. Pa3BuTHE 3HAHUH O KIIETKE.
KneTouHoe cTpoeHne OpraHm3MOB — OCHOBAa €JUHCTBA OPraHMYECKOTO0 MHpa, JOKa3aTelbCTBO
POJZICTBA JKUBOW MPUPOJIBI.

2.2 MnorooOpa3ue kieTok. [IpokapuoTuueckue U 3yKapuOTHUYECKUE KIETKH.
CpaBHUTENbHAS XapaKTEPUCTHKA KJIETOK PaCTeHUH, )KUBOTHBIX, OakTepuii, rpu0oB.

2.3  XuUMHUECKHil cocTaB KJIETKH. Makpo- U MUKPO3JIEMEHTHI. B3anMocBs3b
CTpoeHUSI M (QYHKIMH HEOpPraHMYeCKMX M OpraHWYecKUX BellecTB (OenKoB, HYKJIECHHOBBIX
KHCJIOT, YIJI€BOJOB, JIUNUA0B, AT®), BXOAAMNX B COCTAaB KJIETKU. POJIb XUMUUYECKUX BEIIECTB B
KIIETKE ¥ OPTaHU3ME YEIIOBEKA.

24  Crpoenue KJIeTKH. B3aumocBs3p crpoeHuss W (QyHKIUH yacted u
OpPraHOUJOB KJIETKH — OCHOBA €€ LIEJIOCTHOCTH.

2.5 OOMeH BemeCTB M NpPEBpalleHUs HSHEPrMH — CBOMCTBA JKUBBIX
OpraHW3MOB. OJHEPreTMYECKHM W IUIACTHYEeCKHMH 0OMeH, uxX B3auMoOCBs3b. (Cramuun

3



DHEpPreTHUecKoro oomeHa. bpoxenune u npixanue. MPOTOCUHTE3, €0 3HAYCHHE, KOCMHYECKAs
ponb. ®a3bl porocuHTe3a. CBETOBbIE U TEMHOBBIE peaklUud (OTOCUHTE3a, UX B3AUMOCBSI3b.
XeMmocuHTe3. POIh XeMOCHHTE3UPYIOMHUX OaKTepuii Ha 3emite.

2.6  T'enermueckas uHpopMmaius B KieTke. ['eHbl, TeHETUYECKUIl KOA U €ro
CBOMicTBa. MaTpuyHBIA XapakTep peakmuii OmocuHTe3a. brocuHTe3 Oenka W HYKJICHHOBBIX
KHCJIOT.

2.7 Knerka — reHerudeckass equHMIA KUBOTO. XPOMOCOMBI, UX CTPOCHHUE
(popma u pazmepsl) 1 pyHKIHUU. UHCITIO XPOMOCOM U MX BUAOBOE MOCTOAHCTBO. COMaTHYECKHe
U TIOJIOBBIC KJIETKH. JKW3HEHHBIH IMKI KIETKU: uHTepdasza U MUTO3. MHTO3 — JeleHue
COMATUYECKUX KJIEeTOK. Melo3. @a3pl MUTO3a U Melo3a. Pa3zBuTue mosioBbIX KJIETOK y pacTeHUM
U JKUBOTHBIX. JleJleHHe KJIETKU — OCHOBa POCTa, PAa3BUTHUSL M Pa3MHOXKEHUSI OpraHu3MoB. Poib
Meii03a 1 MUTO3a.

3. Opranusm Kak 0HoJIOTHYECKasi CHCTeMa

3.1  PasHooOpa3ue OpraHu3MOB: OJHOKJETOYHbIE U MHOTOKIIETOUHBIE;
aBTOTPOdBI, TeTepoTPOdEI. BUpychl — HEKIETOYHBIE (POPMBI KU3HHU.

3.2  BocmnpowusBeneHue opraHu3MoB, ero 3HadeHue. CrocoObl pa3sMHOKEHUS,
CXOJICTBO M OTJIMYHE TOJOBOTO U Oecrmojoro pasMHokeHus. OIJI0JOTBOPEHHE Y IBETKOBBIX
pacTeHU U O3BOHOYHBIX )KMBOTHBIX. BHEIIHEe 1 BHYTPEHHEE OIUIOJOTBOPEHHUE.

3.3 OHroreHe3 ® TMpHCYIIHE €My 3aKOHOMEPHOCTH. OMOpHOHAIBHOE W
MOCTAMOPHUOHAIBHOE pa3BUTHE OpraHu3MOB. [[pUUKMHbBI HApYIIIEHUS Pa3BUTHS OPTaHU3MOB.

3.4 I'enernka, ee 3amaun. HacneacTBEHHOCTh M M3MEHYHMBOCTh — CBOMCTBA
opraHu3moB. MeTonpl TeHeTHMKH. (OCHOBHbIE T'€HETMYECKHME IMOHATUS M CUMBOJIMKA.
XpomocoMHast TeopHs HacieacTBeHHOCTH. COBPEMEHHBIE MPEACTABICHUS O T€HE U TEHOME.

3.5  3akoHOMEpHOCTH HACIEIACTBEHHOCTH, HX IUTOJOTUYECKHE OCHOBBI.
3aKOHOMEPHOCTH HACJEIOBaHUS, yCTaHOBIEHHbIE . MeHzenem, UX IUTOJIOTHUYECKUE OCHOBBI
(MoHO- ¥ nuUrHOpUAHOE CKpemmBaHue). 3akoHbl T. MopraHa: CclLEMJIEHHOE HacleJ0BaHHE
MPU3HAKOB, HapyIIEHWE CIETUICHUs TeHoB. [eHermka mona. HacnemoBanue mpH3HAKOB,
CLEIUIEHHBIX C MOJoM. B3aumonelicTBue reHoB. I'eHOTHMI Kak LEIOCTHas cucTema. |'eHeTuka
yesoBeka. MeTobpl M3y4eHHs TeHETHKU YelloBeka. Pemenune reHetndyeckux 3anad. CocTaBieHne
CXEM CKpEIIMBaHUU.

3.6  3akoHOMEpHOCTH U3MCHYUBOCTH. Henacnencreennas
(MogudukanmoHHas) u3MeH4YMBOcTh. Hopma peakuuu. HacneacTBeHHass W3MEHUHUBOCTD:
MyTallMOHHAsi, KOMOMHATUBHASA. Buapl MyTamuii u uX NPUYUHBL. 3HAUYEHHWE W3MEHUHUBOCTU B
JKU3HU OPTaHU3MOB U B SBOJIIOLUU.

3.7 3HayeHWEe TEHETUKH JUII MeAWIUHBL. HaciencTtBeHHsie Ooyie3HU
YeNoBeKa, UX MPUYUHBI, MpoQIIakThKa. BpeaHoe BIHUsSHIE MyTareHOB, aJIKOTOJIsl, HAPKOTHKOB,
HUKOTWHA HAa TEHETWYECKWM ammapar KJIETKH. 3aluTa Cpeabl OT 3arpsi3HEHUs MyTarcHaMHu.
BrisiBneHre MCTOYHUKOB MYTareHOB B OKpY)Karoliel cpee (KOCBEHHO) U OlEHKAa BO3MOXKHBIX
MOCJIC/ICTBUI MX BIUSHUS HA COOCTBEHHBIN OPTaHU3M.

3.8 Ceneknus, ee 3a/1a4u U npakTuueckoe 3Hauenue. Bkinang H.W. Basunosa B
pPa3BUTHE CENEKIMHM: YYCHHE O IIEHTpaX MHOTO000pa3usi W TPOUCXOXKIEHUS KYJIbTYPHBIX
pacTeHui; 3aKOH TOMOJIOTHUECKHUX PSIIOB B HACIEACTBEHHON U3MEHYMBOCTH. MeTOIbI CEeIeKIINU
U WX TEHETHYEeCKHUE OCHOBBL. MeTO/BI BHIBEICHHS HOBBIX COPTOB PACTEHUM, MOPOJ KUBOTHBIX,
HITAMMOB MHUKPOOPTaHW3MOB. 3HAUEHUE TEHETUKH i CeleKunHu. buomornueckue OCHOBBI
BBIPAIIUBAHUS KYJIbTYPHBIX PACTEHUHN U JJOMAITHUX >KUBOTHBIX.

3.9  buorexuomorus, ee HampapieHus. KiieTouHas W TeHHas WHXXEHEpHS,
KJIOHMpOBaHHe. Poib KJIETOYHON TEOpUU B CTAHOBIIEHUHU U Pa3BUTUU OMOTEXHOJIOTHU. 3HAUECHUE
OMOTEXHOJOTHH ISl PAa3BUTHUS CENEKIMH, CEIbCKOTO XO3SMCTBa, MHUKPOOHMOIOTHUYECKOM
MPOMBINIJIEHHOCTH, COXpaHEHUsi TeHO(OoHAa IUIaHeThl. OJTHUYECKUE AacleKThl HEKOTOPBIX
UCCIICIOBAaHN B OMOTEXHOJOTHH (KIOHHPOBAaHUE 4YEIIOBEKA, HAmpaBlieHHbICE W3MEHEHUS
TreHOMa).



4 . Cuctema 1 MHOroo0pasue OpraHu4ecKoro Mupa

4.1  Mmaoroobpasue opranusmoB. 3HaueHue pabdor K. Jlunnes u XK.-b.
Jlamapka. OCHOBHBIE CHCTEMATHYECKHUE (TAKCOHOMMUYECKHUE) KAaTErOpUU: BUM, PO, CEMEMCTBO,
oTpsx (TOPSIOK), Ki1acc, T (OTIEN), IAPCTBO; MX COTIOTYUMHEHHOCTD.

4.2  UapctBo OakTepuii, CTpOeHHUE, KHUIHEIEATEIBHOCTh, Pa3MHOXKEHHE, POJIb
B npupone. bakrepunm — Bo3Oyaurenu 3a0o0jeBaHUN pacTeHUM, >KUBOTHBIX, 4YeJIOBEKa.
[Tpodunaktrka 3a0051eBaHU, BEI3IBAEMBIX OAKTEPUSIMH.

43  DapctBo rpubOB, CTpOEHHE, IKU3HEAEATENBHOCTb, PAa3MHOXKEHHE.
Hcnonb3oBanue rpubOB A TMOJNyYEHHs] MPOAYKTOB MUTaHMA M JieKapcTB. Pacno3naBanue
CbeJOOHBIX U AJOBUTBHIX IpuOOB. JIMmaiiHMKKM, MX pa3zHOOOpa3ue, 0COOEHHOCTH CTPOEHUS U
KU3HENEATENbHOCTU. Pouib B Ipupoae rpuOoB U JIUILIAHHUKOB.

44  TlapctBo  pactenuii.  CtpoeHue  (TKaHW,  KJIETKH,  OpPTraHbl),
KU3ZHEJEATEIIbBHOCTh U Pa3MHOXKEHHE  PAcTUTENbHOIO  opraHuzMa (Ha  Hpumepe
HNOKPBITOCEMEHHBIX pacTeHMil). Pacrio3HaBaHue (Ha pucyHKax) OpraHoOB pacT€HUM.

45  MmHoroobpasue pacrenuil. OcHoBHble oTaenbl pacteHuil. Kiaccel
HOKPBITOCEMEHHBIX, POJIb PACTCHUI B IPUPOJE U KU3HU YEJIOBEKA.

4.6  LapctBo XuMBOTHBIX. OIHOKJIETOYHBIE W MHOTOKJICTOYHBIC >KUBOTHEIC.
XapaKTepUCTUKAa OCHOBHBIX THIIOB OECHO3BOHOUYHBIX, KJIACCOB YJIEHUCTOHOTUX. OCOOEHHOCTH
CTPOCHMUS, )KU3HEEATEIIbHOCTH, PAa3MHOKEHUS, POJIb B IPUPOJIE U )KU3HH YEIOBEKA.

4.7  XopaoBble JXMBOTHbIE. XapaKTepUCTUKAa OCHOBHBIX KjaccoB. Poib B
IpUpOJIE U JKU3HU 4YenoBeKka. Pacro3HaBaHue (Ha PUCYHKAaX) OpPraHOB U CUCTEM OpPraHOB Yy
KUBOTHBIX.

5. Opranusm 4ejioBeKa M ero 310poBbe

5.1  Tkanu. CTpoeHHE U >KU3HEICATEIBHOCTb OPraHOB M CHUCTEM OPIaHOB:
NUIIeBapeHus, JAbIXaHus, BbleieHus. Pacrio3HaBanne (Ha puCyHKax) TKaHEl, OpraHoB, CHCTEM
OpraHoB.

5.2 CtpoeHue M XKU3HEACSITEIIBHOCTh OPraHOB M CHUCTEM OPraHOB: OINOPHO-
JIBUTATENIbHOM, MOKPOBHOM, KpoBooOpauieHus, aumdooOpaiienus. PasMHOXKeHHEe U pa3BUTHE
yesoBeka. Pacrio3HaBaHue (Ha pUCYHKaX) OPraHOB U CCTEM OPTaHOB.

5.3  BHytpenHss cpena opranusma uenoBeka. ['pynmsl kpoBu. [lepenuBanue
kpoBu. MMmyHuTer. OOMEH BeELIECTB M MpeBpallleHue 3HEPrud B OpraHU3MEe YeJOBEKa.
Burtamussl.

54  HepBHas u »HHAOKpUHHAs cucTeMbl. HeliporymopaibHas peryisuus
IIPOLIECCOB KU3ZHEEATEIBHOCTH OPraHu3Ma KaK OCHOBA €ro LEJIOCTHOCTH, CBSI3H CO CPEIOH.

5.5  Amnamuzaropsl. Opranbl 4yBCTB, MUX poiib B opraHuzMe. CTpoeHue u
¢ynkuuu. Beicmias HepBHas nestenbHocTh. CoH, ero 3HaueHue. Co3HaHMe, MaMATh, SMOILIUH,
peub, MblluieHne. OCOOEHHOCTH TICUXUKH YeJIOBEKa.

5.6 Jluymas wu oOOIIeCTBEHHAas TUTHEHa, 3J0POBBIH 00pa3  IKU3HU.
[Tpodunaktuka HHPEKIUOHHBIX 3a00JeBaHUIl (BUPYCHBIX, OaKTepHaJbHBIX, T'PUOKOBBIX,
BBI3bIBAEMBIX KUBOTHbIMM). [IpenynpexaeHue TpaBMaTu3Ma, IPUEMBI OKa3aHHUS IEpBOM
nomouty. [lcuxudeckoe u ¢usnueckoe 310poBbe yenoBeka. DakTOpbl 3A0POBbsI (ayTOTPEHUHT,
3aKaMBaHHWe, JBUraTrejbHas akKTUBHOCTh). dakTopel pHcka (CTpecchl, THMIIOAWHAMUS,
nepeyToMieHue, nepeoxiaxacHue). BpeaHsle U mosie3Hble NPUBBIYKH. 3aBUCUMOCTh 3JJ0POBBS
4eJI0BEKa OT COCTOSHUS OKpYyxkaromeil cpeapl. CoOroieHne CaHUTaPHO-TUTHEHNYECKUX HOPM U
MIpaBUJI 310pOBOT0 00pa3a xHU3HU. PernpoaykTuBHOE 310pOBbe uenoBeka. [locnencTBust BIusHUs
AJIKOT0JIs1, HHIKOTHHA, HAPKOTUYECKUX BELIECTB HA PA3BUTHE 3apO/IbIIlIa YEJIOBEKa.

6 . DBOJIOLMS KUBOW MPUPOIBI

6.1 Bun, ero kpurepuu. [lomymsmusi — CTpyKTypHas €IMHMLA BUAA U
JJIEMEHTapHas eIMHHIA 3BOMIONMHA. Mukpossomorus. O0pazoBanne HOBBIX BUIOB. CrocoObI
BU000pa30BaHUS.

6.2 Pa3BuTne SBOJIIOIMOHHBIX WIEH. 3HAYECHHE HBOIIONMOHHON Teopuu Y.
JapBuna. B3auMOCBsI3b IBMKYIIUMX CHIJI dBoMtonnd. DOpMBI €CTECTBEHHOTO OTOOpa, BUIBI
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00pbOBl 3a cymiecTBoBaHME. CHHTETHYECKas TEOpHUs SBOJIOLUUHU. DJEeMEHTapHbIE (HAKTOPHI
spomtonnu. MccnenoBanusa C.C. YerBeprukoBa. Poib 3BONOIIMOHHON TE€OpUU B (POPMUPOBAHUU
COBPEMEHHOM €CTECTBEHHOHAYYHOH KapTHHBI MHPA.

6.3  JlokazarenbCTBa SBOJIIOIHMHM KXUBOW HPUPOJIbI. Pe3ynbTaTel 3BOJIOLNHU:
npUcroco0JIEeHHOCTh OPTaHU3MOB K cpeJie 0OMTaHus, MHOT0OOpa3ue BUIOB.

6.4  MakposBomtonusi. HanpaBnenus m mytu sBomtouuu (A.H. Cepepros,
N.M. Hlmansraysen). buonormueckuii mporpecc u perpecc, apoMopho3, HIHOAJANTAINA,
nerenepauus. [IpuunHbel GMoOrMYeckoro mporpecca u perpecca. I MIoTe3pl BOSHUKHOBEHHUS
*u3HU Ha 3emie. OCHOBHBIE apoMOp(h03bl B SBOIIOIUN PACTCHUN U JKUBOTHBIX. Y CIIO)KHEHHE
JKUBBIX OPraHU3MOB B IPOILIECCE IBOJIOLUU.

6.5 IIpoucxoxxaenue yenmoBeka. YemoBek Kak BHUJA, €r0 MECTO B CHCTEME
OpraHMYecKoro mupa. [MmoTe3bl MpPOMCXOXKIEHUS deloBeKa. JIBIKyIIMe CHUJIbl U ATarbl
HBOJIIOLIMY YesloBeKa. YenoBeueckue pachl, UX T€HETUYECKOE POJICTBO. buoconuanbHas npupoaa
yenoBeka. ColnuanpHas ¥ IpUPOHAs cpesia, alanTaluy K Hel yeloBeka.

7 . JKocHCTEeMBI H MPUCYLIHE UM 3aKOHOMEPHOCTH

7.1  Cpenbl oOuTaHUS OPraHU3MOB. DKOJOTHYECKHE (HAaKTOPhI: a0MOTHYECKHE,
OHoTHYECKUE, UX 3HAaUCHHE. AHTPOIIOIEHHBIN (aKTop.

7.2 Dxocuctema (OMOreo1eH03), €€ KOMIIOHEHTHI: TPOAYIEHThI, KOHCYMEHTHI,
PEeAYLEHTHI, WX pOib. BumoBas W MpOCTPAaHCTBEHHAs! CTPYKTypa 3KOCHUCTEMBI. Tpoduueckue
ypoBHU. Llenu u cetu mutaHus, ux 3BeHbs. [IpaBuna sxonmorudeckoii nupamuasl. CocTaBieHne
CXEM Iepe/layM BELECTB U SHEPIruH (Lenei U ceTeil muraHus).

7.3  PasnooOpaszme skocuctem (OumoreonenoszoB). Camopa3BuThe U CMEHa
HKOCUCTEM. YCTOMYMBOCTP M JUHAMHKa JKOCHCTEeM. buojormdyeckoe pasHooOpasue,
CaMOPETYJISIIHS U KPYTOBOPOT BEIIECTB — OCHOBA YCTOWYMBOTO Pa3BUTHUS SKOCUCTEM. [IpuunHbI
YCTOMYUBOCTH M CMEHBI IKOCHUCTEM. VI3MEHEHHsI B IKOCHCTEMax TOJ| BIMSHUEM JEATEIbHOCTH
4eJoBeKa. Arpo’KOCUCTEMbI, OCHOBHBIE OTJIMYMSI OT IPUPOJIHBIX IKOCHCTEM.

7.4  buocdepa — rnoOanbHas sKocucrema. Yuenue B.J. Bepnaackoro o
ouocdepe. XKupoe BemiecTBo, ero GyHkiuu. OcCoOeHHOCTH pacnpeaeneHuss buomaccsl Ha 3emIe.
buonorndeckuii KpyroBopoT BEIIECTB M TIPEBpallleHWE SHEpruM B OHocdepe, poinb B HEM
OpPraHU3MOB pa3HBIX LAPCTB. DBOJIOLUS Onochepsl.

7.5 TI'moGanbHble Hu3MEHEHUs B Ouocdepe, BbI3BAHHBIE JIEATEIHLHOCTHIO
YeJoBeKa (HapylleHHE O30HOBOTO 3KpaHa, KUCIOTHbBIE MO0XKM, MAapHUKOBBIA 3¢ dekT u ap.).
[TpoGnems! ycroitunBoro paszsutusi 6uocgepsl. CoxpaHeHHe MHOrooOpas3usi BUJOB KaKk OCHOBA
ycroitunBoctu Ouochepst. [IpaBuia noseaeHus B NpUpoaHON cpere.

COJEP/KAHHUE ITPOI'PAMMBI

Baoxk 1. OO0mas Owuosiorusi. Ku3Hb, e€é CBOHCTBAa, YPOBHHM OpPraHU3alNH,
NPOMCXOKIeHUeE )KH3HHU (2 yaca)

[Ipenmer 1 MeTO bl OMOIOTHH, CBOWCTBA KUBOW MaTepUH, YPOBHHM OpPTaHU3AIMH >KUBOU
MaTepuH, NMPOUCXOXKIeHHE XU3HU Ha 3emuie. Hayku, Bxonsuie B coctaB Ouonoruu. Vcropus
pa3BUTHsI OMOJIOTMU KaK HAyKU C aHTUYHBIX BPEMEH JI0 HAIllUX JHEH.

Biiok 2. XuMu4ecKkHii cOCTaB JKUBBIX OPraHu3MoB (6 4acoB)

DNeMEeHTHBIN U MOJIEKYJIApHBIN cocTaB. Heopranmueckue BelecTa: Boia, MUHEPAIbHbIE
comm. OpraHnyYecKue BEIIeCTBa: YIJIEBOIbI, TUTU/IbI, OCIKH, HYKJIIEMHOBBIE KUCTOTHl. CTpOCHHE
1 QYHKIIMM HEOPTaHUYIECKUX U OPTAaHUYECKUX BEIIECTB.

Buiok 3. Ctpoenne kjiaeTku (6 4acoB)

Tunsel kiierounoit opranm3zanuu. CTpoeHHE KISTKU: KIETOYHAs 000JI0YKa, UTOMIIA3Ma,
A7pO, OJHOMEMOpaHHbIe, TByMEMOpaHHbIE M HEMEMOpaHHbIE OPraHOWUbl KIJIETKH, OCHOBHBIC
pa3nuyus KJIETOK MPOKAPHOT U FYKApHOT.

Buiok 4. O0MeH BellecTB U NMpeBpalienne sHepruu (6 4acos)



Tunbl nuTaHus JKUBBIX opraHu3MoB. [loHsTne o Meraboiu3Me: acCUMMIALUS
(rutactuueckuii  0OMeEH), auccUMWIALMS (dHepreTudeckuidi obOmeH). AT® u e€ ponp B
MeTabonu3me. DOoTOCHHTES, XEMOCHHTE3, OMOCHHTE3 O€EIKa.

Baok 5. PazmHokeHHe 1 HHAMBHIYaJIbHOE Pa3BUTHE OPraHu3MoB (4 yaca)

Bocrnpoussenenue KIETOK: MUTO3, Meii03. PasMHOkeHne oprann3moB. HIuBuyanpsHOE
pa3BUTHE OPraHU3MOB (OHTOT€HE3).

Baok 6. I'enernka u cesekuus (8 4acoB)

HacnencrBenHoctb U u3MeHYMBOCTh. llepBhiii, BTOpod W TpeTtuil 3akoH MeHuens.
Jurubpupnoe u MOHOTHOPHIHOE CKpellMBaHue. |'eHeTWka TMoia, CHEIIEHHOE C IOJIOM
HacienoBanue. Meroasl reHeTuku. Cenekuus, HUeHTPhI IPOUCXOXKIACHUS KyJIbTYPHBIX PACTCHUM.

BJaok 7. IBoonus (4 yaca)

OpomonroHHoe yueHue Y./[apBuHa, pa3BUTHE OPraHUYECKOrO0 MHUpa, IPOUCXOXKICHHE
YEJI0BEKa.

Baok 8. DkoJiorus u yuenue o ouocdepe (4 yaca)

Okonorndeckue pakropsl. [lomymsiuuu. Dxonorndeckue cuctemsl. [lonstre o 6uocdepe.

Baok 9. MHoroo0pa3ue ;KUBbIX OPraHu3mMoB (4 yaca)

Bupycsl, 0aktepun, rpuObl, TUILIAHHUKH.

Buiok 10. IlapcTrBo pacrenus (6 yacoB)

[lonnapcTBO HM3IIME pacTEHHs, BOAOPOCIU. TKaHM M OpraHbl BBICIIUX PACTEHHUN:
BEre€TaTUBHBIE OpraHbl W T'€HEpAaTHBHbIE OpraHbl BbICIIMX pacTeHuil. [loguapcTBo BbIcHINE
pacTeHusl: CIOpPOBbIE, CEMEHHblEe pacTeHus. OTAenbl: TOJIOCEMEHHbIE U IOKPHITOCEMEHHBIE
pactenusi. CemeiicTBa kiacca OqHOI0IbHBIE U Ki1acca [IBy0JbHbBIE paCTEHHUS.

Buiok 11. llapcTBo :kuBoTHBIE (6 YacoB)

[MopuapctBo Ilpocreiimue (OaHokierounsie). [loamapcTBo MHOTrOKIETOUHBIE, THII
Kumeunonosnoctuele, tun I1lnockue vepsu, tun Kpyrnsle yepsu, tun Konpdarsle yepBH, THIT
Mommocku, tun Unenucronorue. Knacc PakooOpasneie, IlaykooOpasnsie, Hacexomblie. Tum
Xopnosele, kiacc Jlanuernuku, PwiObi, 3emHoBomnbie, [Ipecmbikatomuecs, I[lTuipl,
Mnexonuratomue. [Togkxnaccel [lepBo3zsepu, Cymuatsle, [lnanentapHsie.

Buiok 12. YesioBek u ero 310poBbe (8 yacon)

TkaHu, oprasbl, peryisnus >KU3HeneATeabHOCTH. ONOpHO-IBUTAaTENbHAs CUCTEMA.
[TumeBapuTenbHas cuctemMa MU OOMEH BewlecTB. JIpIxaTesnbHas W BBIIETUTENIbHAs CUCTEMA.
KpoBeHocHas cucrema, nepBas IOMOLIb IPU KpoBOoTeueHUsx. HepBHas cucremMa M BbIicHIas
HEpBHasl JIeATeIbHOCTh 4esoBeka. Opranel 4yyBCTB. AHanu3atopbl. Koxka n €€ mpou3BOJHBIE.
JKenesrl BHyTpeHHEN U BHEIIHEN CEKpelMH. Pa3MHOXKEHNE U Pa3BUTHE YEIOBEKA.

Baok 13. TecrupoBaHue y4yammxcsi o NpoiiieHHBIM TeMaM Kypca (4 yaca)
Pemrenne tunoBbIx 3aganuii EI'D nponuieix geT, OpueHTHPOBAHHOCTh Ha 3aJaHUs

yactu C
TEMATUYECKOE IINIAHUPOBAHHUE

Ne Tema Coaepixanue KonuyecrBo | Jlara
n/n 4acoB

Baok 1. O0mas ouoJsiorus. 2

Ku3Hnb, €€ cBoiicTBa, yPOBHU
OpraHM3aNNu,
NPOUCXO0KAeHHE KU3HU




1 buonornueckue Hayku. [IpeameT u MeTO b1 OMOJIOTHH, 2
Meroasl uccien0BaHus. CBOMCTBA KUBOM MaTEpHH,
VYpOBHU OpraHHU3aIlM )KUBOM | YPOBHU OpraHU3aIUH KUBON
2 Matepun. CBOHCTBA KHUBOTO. MaTepUH, IPOUCXOXKICHUE
*W3HU Ha 3emiie. Hayku,
BXOJSIINE B COCTaB OUOJIOTHUH.
Uctopus pa3BuTust 6uonoruu
KaK HayKU C aHTHYHBIX
BpPEMEH JI0 HalINX JHEH.
Baok 2. Xumuyeckuii coctaB 6
KUBBIX OPTaHU3MOB
3 | DneMeHTHBIA U MOJEKYISIPHBIN Maxkpo-, MUKpO-, 2
COCTaB HUBBIX OPTaHU3MOB. YIBTPAMHUKPOIIEMEHTHI.
4 CopepxaHrie HeOpraHMIECKUX
Y OPTaHWYECKUX BEIIECTB B
JKUBOM OpraHu3Me.
3) Heopranuueckue BeriecTsa. Bopa v MunepanpHbie oy, 2
6 UX CTpOCHHUE U (PYHKIIHH.
7 Oprannyeckue BeiecTBa. VrieBoasl, TUIIHABI, OCIIKH, 2
8 HYKJIEMHOBBIE KHCIIOTBI, MX
CTpPOEHHUE U (PYHKIIUH.
Baok 3. CtpoeHne KJIeTKH 6
9 MemOpaHHbIE OpraHOU/ b Knerounas memOpana, s1po, 2
KJIETKH. OIIC, xomekc I"onbmku,
10 JIM30COMBI, IEPOKCHUCOMBI,
BaKyOIId, MUTOXOHJIPUH,
TUTACTH/TBI.
11 HemeMmOpaHHbIe opraHou/Ibl PuGocomel, muTOCKENET, 2
12 KJIETKH. KJIETOUYHBIE BKIIFOUCHMUSI.
13 | OcHoOBHBIE pa3IUYHsl KIECTOK [Ipu3Haku npokapuoT u 2
MPOKAPUOT U DYKAPHOT. sykapuoT. CXoacTBa 1
14 pa3nuus B CTPOCHUM KJIETOK
rpuboB, pacTeHUu U
KUBOTHBIX.
Baok 4. O0MeH BewiecTs H 6
NpeBpalieHne YHePrun
15 Tunsl nTUTaHMS! JKUBBIX ABToTpoHOE U 2
opranu3mMoB. MeTtabonusm. reTepoTpopHOE MUTAHHE.
16 [InacTuyeckuii u
SHEPTreTHYECKUil OOMEH.
17 AT® u e€ pons B Crpoenue u pynkuuu ATO. 2
18 MeTa00IN3ME. MeCcTOHaX0XIEHUE B KIIETKE.
19 BuocunTes 6enka. ['eneTnueckuit Kox. 2
20 TpaHCcKpUIIIUS U TPAHCIISALIHNSL.
Baok 5. PazMHoxkeHHE U 4
HHIMBHUAYaJbHOE Pa3BUTHE
OpPraHu3MoB
21 Bocnpoussenenne KieTok: Knerounsnii muki. ®asel 2
MHUTO3 ¥ MEHO3. MHTO3a U Meio3a. CXoacTBa U
22 pa3ianyus MUTO3a U MeHo3a.




3HayeHHe MUTO3a U MeHo03a.

23

24

Pa3zmHOXEeHME OpraHu3MOoB.
WNHnuBunyanbHOE pa3BUTHE
OpraHU3MOB.

becnonoe u nonosoe
pa3MHOXeHue. ['amerorenes.
Orm1010TBOpPEHHE.
OMOpHOHAIBHBIN U
MOCTIMOPHOHATBHBIT
MepUObl OHTOTEHE3A.
3apobIlIeBhIC JIUCTKU.

Baok 6. I'enernka n
ceJIeKI U

25

26

Monorubpuanoe
ckpemuBanue. [lepBbiil u
BTOpOH 3aKoH I'. Mennens.

HacnenctBeHHOCTD M
W3MEHYUBOCTH OPTaHU3MOB.
['uOpunonoruueckuit METO.

['oMo3urOTHBIC U
reTepO3UTOTHBIE OPTaHU3MBbI.
AunnenbsHble TeHbl. [lepBbiii u

BTOpOM 3akoH I'. MeHnens.
Henonnoe nomuHupoBanue u
aHaJIM3HpYIOIIEee
CKpEIIUBaHHUE.

27

28

JuruOpuHoe CKpenrBaHue.
Tpetuii 3akon I'. Mennens.

Pacmennenue no renotuny u

(dbeHoTUy npu AUTUOPUTHOM

CKpemmBaHuu. TpeTnil 3aKkoH
I'. Mennens.

29

30

I'eneTnka noma, CIieIIEHHOE C
MMOJIOM HaclieqoBaHue. MeToasl
TCHCTUKMH.

Kapuorun opranusma.
[TonoBbIE XPOMOCOMBI.
ClemieHHoe ¢ I0JIOM
HaciegoBaHue. MeToabl
FeHETUKU: TeHeaJIOrHUeCKHM,
MOMYJISIIIUOHHBIH,
OJIM3HEIIOBEIM,
UTOTCHETHYCCKU,
OMOXUMHYECKHIA.

31

32

Meronap! cenexkuuu. L{eHTphl
MIPOUCXO0KICHUS KYJIbTYPHBIX
pacTeHHi.

3aauy U 3HaYECHHUE CEICKLUU.
MeToabI CeJIeKITnN:
ruOpuau3aIys U 0TOOP.
MaccoBblii u
WH/IMBUIYaJIbHBIA 0TOOD.
bin3kopoacTBEHHOE
CKpelunBaHue. MexBuaoBast
TUOpUI3AITHSI.
M cKycCTBEHHBINM MyTareHes.
I{eHTpBI MPOUCXOKIAECHUS
KYJIbTYPHBIX PACTEHHH.

Baok 7. IBogonus

33

OBOJIIOLMOHHOE YYEHHE
Y.lapBuHa. CuHTETHYECKAS
TEOpUs1 IBOJIIOLIUN.

OCHOBHBIE TTOJIOKEHMS
ABOJIIOIIMOHHON TEOPUU
JapBuHa. J[BHKyIUE CUIIBI
spomonun. CHHTETHYEeCKast
TEOPUS IBOJIIOLUU.




34

Uccnenosanus
C.C.YerBepukona. Posnb
SBOJIFOLIMOHHON TEOPUU B
(GhOpMUPOBAHUN COBPEMEHHOM
€CTECTBEHHOHAYYHOH
KapTUHBI MUpa. Pe3ynbTaTsl
sBosronMu. JlokazarenbcTBa
ABOJIFOLIUN KUBOU IPUPOABI.

35

36

Pa3BuTHe oprann4eckoro
mupa. [Ipoucxoxnenue
YeJI0BEeKa

Pa3BuTHe oprann4eckoro
MHpa B KPUIITO30€ U
(banepo3oe. OCHOBHBIE CTalUU
aHTpornoresesa. [[pmxymue
CHUJIBI aHTPOIIOTEHE3A.
IIpaponuHa yesoBeka.
Packl 1 nX IpOUCXOKIEHHE.

Baok 8. DxoJiorusi u yuenue
0 Onocoepe

37

38

Dkonorunyeckue (HakTopsl.
IHonynsauuu.

Oxonoruyeckue GpakTopsl
cpenabl: abMOTHYECKHE,
OMOTHYECKHE U
aHTPOIIOT€HHBIE.
OCHOBHBIE 3KOJIOTUYECKUE
XapaKTEPUCTUKH MOIMYJIALIUY.
B3anMozeiicTBre nonyssnuii
pa3HbIX BUJIOB B 9KOCHCTEME.

39

40

DKOJIOTHYECKNE CUCTEMEL.
[Tonsitre o 6uocdepe.

DKkocucrTema, €€ OCHOBHLIE
KOMIOHEHTHI. CTpyKTypa
9KOCHUCTeMEI. IInIeBrie CBsI3N
B DKOCHCTEME.
B3anMozeicTBre nonyssnuii
Pa3HBIX BUJOB B 9KOCHUCTEME.
EcrectBeHnHas sxocucrema
(6uoreorieHos).
Arposkocuctema (arporeHos)
KaK UCKYCCTBEHHOE
COOOIIIECTBO OPTAaHU3MOB.
Bbuocdepa — rinobanbHas
skocucrtema. B. H.
BepHanckuit —
OCHOBOIIOJIO’KHUK YYCHUS O
ouocdepe. CTpykTypa
o6uocdepsl. Pacnpoctpanenue
Y POJIb )KUBOTO BEIIECTBA B
ouocdepe. 3HaUCHHE OXPAHBI
ounochepsl A7 COXpaHSHUS
KU3HU Ha 3eMJie.
buonoruueckoe paznoobpazue
KaK OCHOBA YCTOMYHMBOCTH
ounocepsl. CoBpeMeHHBIE
9KOJIOTHYECKHE TPOOIIEMBI, UX
BIIUSTHUE HA COOCTBEHHYIO
KHU3Hb U )KU3Hb OKPY>KAIOIUX
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monei. [TocnencTus
NEeATEILHOCTH YEJI0BEKA B
DKOCHUCTEMAX.

Baok 9. Muorooopasue
JKUBBIX OPraHU3MOB

41

42

Bupycsl. bakrepuu.

bakrepun, ux crpoeHue u
KHU3HEeATeNbHOCTh. Poiib
OakTepuii B IpUpoAe, )KU3HU
yesoBeka. Mepbl
npoUIaKTUKA 3a00JIeBaHUH,
BBI3BIBAEMBIX OaKTEPUAMH.
Bupycsel — HekileTouHas
dopma xu3Hu. Lukn pa3BuTus
BHUpyca. BupycHbie
3a00JIeBaHUsI.

43

44

['pu6sl. JInmaitHuky.

OTnanuuTenbHbIe 0COOEHHOCTH
rpuboB. MHOTOOOpa3ue
rpu6oB. Ponb rpuboB B

MPHUPOJIC, )KU3HH YEIOBEKa.
JInmaiHuku —
CUMOMOTHYECKHE OPTraHNU3MBI.
Posb nuiraiiHMKOB B Ipupoie
Y )KM3HH YEJIOBEKA.

Baok 10. lapcTBo pacTeHust

45

46

[ToanapcTBo HU3MINE
pacTeHHsl, BOJAOPOCITH.
[TonuapcTBo BhICIINE
pacTEeHHSI: CTIOPOBEIE,
CEMEHHBIE PACTEHHUSI.

Crpoenue,
KHU3HEJESATENbHOCTD,
Pa3MHOXKEHNE HU3LINX U
BBICIIMX PACTEHUM.

47

48

OTHeisl: TOJIOCEMEHHBIE U
MOKPBITOCEMEHHBIE PACTEHHSI.

Crpoenue,
KU3HEESITEeIbHOCTb,
Pa3MHOKEHHE TOJIOCEMEHHBIX
Y TTIOKPBITOCEMEHHBIX
pacTeHui.

49

50

CemeiicTBa Kitacca
OIHONOJIBHEIE.
CewmelicTBa Kjacca
JBynonbHEbIE.

[Ipu3naku kiacca
OnnononbHele. [Tpuznaku
knacca /[BynonbHbIe.
CewmeiicTBa Kj1acca
OnHOMONBHEIC: 311aKH,
JInnennsle.
CemeiicTBa Ki1acca
JBynoneHbIE:
Kpecrongernsie,
Po3onBerHrle,
C0XHOIIBETHEIE,
ITacnenoBslie, MOTBUILKOBEIE.

BbJaoxk 11. LlapcTBO KUBOTHBIE

51

[ToauapcTBo OIHOKIETOYHBIE.
[ToxuapcerBo
MHOTO0KIEeTOYHEIE.

[ToauapcTBo OAHOKIETOUYHBIE:
tun [Ipocrenmmue.
IToamapctBo

11




52

MHOroOKJIEeTOUHBIE: THUIT
KuireuHononaocTHEbIE, THIT
[nockue yepBu, Tun Kpyriasie
yepBH, Tun KosibuaTeie uepsu,
THII MOJIJTFOCKH.

53

54

Tun YneHucroHorue.

Tun Ynenucronorue. Kiaccer:
PakooGpa3Hsie,
ITaykooOpasnbie, Hacekomsie.

55

56

Tun Xopaosele.

Tun Xopaoseie. Kiaccol:
Jlanmerauku, PeIOHL,
3eMHOBOIHEIE,
[Ipecmbikarommecs, [Ttuuel,
Minexonunraronue.

Baok 12. Yesi0BeKk U ero
310pOBbe

57

58

Tkanu, opransl, perynsuus
KU3HeAeSITeIbHOCTU. OMOpHO-
JBUTATENbHAs CHCTEMA.
[InmeBapurenbHas cucTeMa u
00OMeH BelIeCTB.

TkaHu: snUTEIHATIBHAS,
COEUHUTEIIbHAS, MbILIIEYHAs,
HepBHas. CUCTEMBbl OPraHOB:

IIOKPOBHAas1, OTIOPHO-
JIBUraTeNIbHasl, blXaTelbHasl,
NuIIeBapuTeIbHas,
KPOBEHOCHas, BbIACIUTEIbHAS,
HEpBHasi, 10JI0Bas,
9H/IOKpPUHHAS.
HeliporymopaneHas
perysanus.

Ckener yenoBeka. MpIIIIbI 1
ux (pyHKIHU.
[Turanue. [TumeBapenue.
Poinb ¢pepmeHTOB B
nunieBapeHuu. OoMeH
BEUIECTB U IIPEBPALLICHUE
SHEeprud. /[Be cTopoHbI
0OMEHa BEIIeCTB M SHEPTHH.
Burtamunbl.

59

60

JpIxarensHas u
BBIJICIMTENIbHAS CUCTEMA.
KpoBenocHas cucrema, nepsas
MIOMOIUIb MPU KPOBOTCUCHUSIX.

JlpIxaTtenbHas cucTema:
CTpOEHHUE U (PYHKIIUH.
MoueBblaenuTeIbHAS
cUCTeMa: CTPOEHHE U
¢bynkuuu. Kposs u ee

¢byukun. Kpoenocnas
CUCTEMA: CTPOECHHUE U

¢ynkuu. [lepBas nomonib
IIPU KPOBOTEUCHHSIX.

61

62

HepsHas cucrema u Boicmas
HEpBHasl 1€ATEIbHOCTh
yenoBeka. Opranbl YyBCTB.

HepsHas cucrema:
LEHTpaNbHAS U
nepudepruyeckas,
coOMaTH4ecKas U
BereTaTuBHas. PedexkTopHbIi
MPUHIUN pabOThl HEPBHOM
cucreMbl. Pedexkropnas myra.

12




Bricuias HepBHas
JESITENIbHOCTD UEJIOBEKa.
Opransl 4yBCTB U UX
3HAUEHUE B JKU3HU YEIIOBEKA.
CeHcopHbIE CUCTEMBI, UX
CTpOEHHUE U (DYHKIIHH.

63 Koxa u e€ npousBoaHbIC. [ToxpoBsl Tena. Posib Koy B 2
JKenessl BHyTpeHHEN U IpoLeccax TEPMOpPEryJIALUH.
BHEIIHEHN CEKPELUN. ITonneprxanue TemepaTypsl
64 PasMHOXeHUE U pa3BuTHE tena. JKese3pl BHyTpEHHEN U
YEIJI0BEKA. BHEUIHEW CEKpeLuu.
PasMHOXkeHUE U pa3BuTHE
YEJIOBEKA.
Baok 13. TectupoBanue 4

y4aumxcs 1no npoiiieHHbIM
TeMaM Kypca

65 [TpoBeneHue mpoOHOTO Pemenune BapuanToB EI'D 1
HK3aMeHa

66- | AHanu3 pe3yapTaToB MPOOHOTO Pa360p BapuanToB EI'D 3

68 HK3aMeHa

NCTOYHUKU NTHOOPMALIMU

Y4eOHUKH 1JI51 yYAIMXCs

1. Buonorus. baktepun. I'pudsl. Pactenus. 5 knacc. [Taceunuk B. B.

2. buonorus. MHOroo6pasue moKpbrITOCEMEHHBIX PaCTEHUH. 6 Kitacc.
[Taceunuk B.B.

3. buonorns. XKusotasie.7 knacc. Jlariomud B. B., llankua B. A

4, buonorus. Yenosek. 8 knacc. Konecos B. /., Mam P. J1. u ap.
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o. buonorus. Beenenue B 061yro 6uonoruto u sxojoruto. 9 k. Kamenckuit A. A.,

Kpuxkcynos E. A., [Taceunuk B. B.
6. buonorus. buonoruueckue cucrembl u npoueccel. 10-11kin. Tepemo A. B.,

ITerpocosa P. A.

Y4eOHbIe MOCOOUS NJISA YHALIIMXCS:

1. Jlepuep I'Ml. VYpoku Ouonoruu. Pactenus, OGaktepuu, TpuObl, JUIIAHHUKA. 6
kiacc. TecTsl, Bompockl, 3agaun: YueOHoe nocodoue. — M.: OKCMO, 2018.

2. Jlepuep I'N. Ypoku Owuonormu. XKuporHbie.7, 8 kmacchl. TecTbl, BOMPOCHI,
3ajga4un: YuebHoe nocooue. M.:OKCMO, 2017.

3. Jlepuep I''M. Ypoku Ouonoruu. YenoBek: aHaToMusi, GU3NOJIOTHs TUTHEHA. §, 9
kyacchl. TecThl, BOMpocCk, 3aaaun: Y4ueoHoe nocooue. — M.:OKCMO, 2019.

4. MennukoB b.M. Buosnorusi: popmsl u ypoBHU xu3Hu: [locobue mig yyammxcs. -
M: Tlpocsemienue, 2009

o. EI'D. Buomnorus: THIIOBEIC 3K3aMEHAIIMOHHbBIE BapraHThl: 30 BapUaHTOB/ TIOJ PEI.

B.C. PoxmnoBa. — M.: U3narensctBo «HarmonanbHoe obpazoBanuey, 2017-2021. — 368 c.
6. Ormuunuk EI'D. buonorus. Pemenne cnoxupix 3anad. Kamnosa I'.C., [letpocosa P.A.,
Hukumosa E.A. / ®UIIN. - M.: UaTtemnekt-Llentp, 2015.

Pecypcosl UuTepHeT

. denepanbublii nopran «Poccuiickoe odOpasoBanuey - http://www.edu.ru

. Poccuiickuii 0011e00pa3oBaTeibHbIi MOPTATL: OCHOBHAS M CpPEAHSAA INKOJNA -
http://www.school.edu.ru

. HuTepHeT-noaaepxkKka npoheCCHOHAILHOr0 pa3BUTHs Iieaaroros - http://edu.of.ru

. @®enepalibHbIil  LEHTp  MHPOPMAIIMOHHO-O0PAa30BATENbHBIX  PECYpcoOB -
http://fcior.edu.ru

. DJIeKTPOHHBIN KaTajJor 00pa3oBaTelbHBIX pecypcos - http://katalog.iot.ru

. Enunoe okHO moctyna k o0pazoBaresbHBIM pecypcam - http://window.edu.ru

o denepanbHbI HHCTUTYT MEIarOrMYeCKUX U3Mepenuii- hitp://www.fipi.ru/

o Caiit m3natensctBa «MHTemexT-Lentpy, http://www.intellectcentre.ru

. Caiit @enepanibHOro MHCTUTYTa negarornyeckux usmepenui: KUM k EI'D no
Pa3InYHBIM MPEIMETaM, METOIMYEeCKUE peKoMeHaarmu - http:/fipi.ru

. Hesnaiika.mipo - https://neznaika.pro

. Pemry EI'D - https://bio-ege.sdamgia.ru
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