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1. O0mue MoJI0KEeH 151

1.1. IlosicHUTEJbHASA 3aIMHCKA

IIporpamMma paspaboTaHa B COOTBETCTBHM C Tpe JoBaHusMu DenepanbHoro roc-
YIApPCTBEHHOTO CTAaHAApTa CpenHero obmero obpa OBaHHA U IPEAHA3HAYECHA M1
06GydeHHs [0 JOTONHUTEILHOM 00pa3oBaTebHON (C OIepa3BUBAOIIEH) IPOrpaMMme
«Buonorus. [ToaroToBka K HTOrOBOH aTTECTAI[MK 38 Kypc cpelHel MKOJbI B hopme
EI'D» 11 00yJaromuXcs, XKeIaroluX IPHHITh yJac Ue BO BCTYIIUTEIBbHBIX UCTIbITA-
HHUSX C [EThI0 KAUeCTBEHHOIO 3aBEPIIeHUS 00yIEeHN): B IIKOJIE U IOCTYIUICHHUS B BY3.

OGpasoBaTenpHas IporpaMMa peai3yeTcs Ha [ yCCKOM A3BIKE.

1.2. OGmas XapaKTepHCTHKA ONOTHATEIbHOH 06pa3oBaTeIbHOH NPOrpamMMel

Ile/ibI0 IONMONHUTENBHON 06meobpasoBaTensl oif (06IepasBUBarONIel) Ipo-
IPaMMBI SIBJISETCS KOHCYNBTAI[OHHAS MOMOIIb B I OATOTOBKE YHaIllMXCs CTapIIMX
KJIaCCOB CPeHe MKOIBI K eAMHOMY rOCyTIapCTBEHH )My SK3aMEHY.

3agauaMH JOIOJIHUTENLHOM 00Ie00pazoBaTell >HOM IIPOTPaMMBl ABILIOTCS:

—  KOHCYJHTAIHOHHAS IIOMOIIb B M3y9EHHH Hal 60liee CII0XKHBIX TEM, BKIFOICH-
HBIX B BapHaHTHI EIHOTO rocy1apCTBEHHOTO 9K3aM¢ Ha,

—  IOMOINb B OPraHU3AI[WH IOATOTOBKH a0HUTy] HeHTOB K EI'D.

OcHOBHBIE 3212491 00y4YeHUA:

— chopMupPOBATH y 00yJaIOIHMXCs 3HAHHUS KO KPETHOIO MaTepuaia, OCHOBHBIX
IIOHATHM W 3aKOHOMEPHOCTEN OpraHU3allNH;

—  c(hOpMHIpPOBATH 3HAHKS O KIIACCH(UKAIINY 1 & 30JIFOLAY OPraHMIeCKOro MIpa;

— TNIPOmOJDKUTH (OPMUPOBATH YMEHHMS JeJal> BEIBOABL, YCTaHABIMBATE IPHU-
YHUHHO-CJIEICTBEHHBIE CBS3M,

—  chOpMHEpPOBATH 3HAHKS O IPUMEHEHNN 61O, [OTHIECKUX 3aKOHOMEPHOCTEH;

— IPOIOJDKATDH Pa3BUBATh JOTUYECKOE U TBO[ YECKOE MBIILICHUE;

— II03HAKOMHTHCS C BO3MOXKHOCTSIMH HKCIIOJL 30BaHMUS JIEKTPOHHBIX CPENCTB
o0ydenus, B ToM gucie VIHTepHeT-pecypcoB.

IToMHEMO BOIIPOCOB, CBSI3aHHBIX C aHAJIA30M Bap 1aHTOB NPOILIBIX JIET, [IOMIOTHH-
TepHAs 0OGpa30BaTeNbHAs MPOrpaMMa COIEPIKHUT M ITEPHal, OIICHIBAIONIMN COBPE-
MeHHBIe GOPMBI OATOTOBKY MIKOIBHHUKOB K €MHON y 9K3aMeHy. B xoxe paboTHI Be-
JleTcs IOCTOSHHBIH MOHHTOPHHT, HAIPABJICHHBIN Ha BELABICHHE CIA0BIX MECT B IIOJ-
TOTOBKE aOUTYpPHEHTOB I OBICTPOTO pearupoOBaHUs CO CTOPOHBI OPTaHU3aTOPOB.

CogepaTebHbIN IPeIMETHBIA OJIOK HANPaBi H HA H3Y4CHUES Hanboee CIO0X-
HBIX BOIIPOCOB €IWHOTO IOCYHAPCTBEHHOTO dK3aMer a 10 Ouosoruu. IIpakTiiecKyto
COCTABJLIIONLYIO Kypca OIpeeNsieT MacTep-KIIacChl I e1arora, MMEIOIIEro OMBIT BE/e-
HUS Ka4eCTBEHHOM MOATr0TOBKY yuamuxcs kK EI'D.

1.3. Cpok ocBoeHHsI IPOrPaMMbl

[IporpaMMa peanm3yeTcs B TedeHne ofHoro ro; a (11 kmace).

®dopma 00ydeHrs — 09Has C BO3MOXKHBIM [PUME 1eHHEM JUCTaHIMOHHBIX obpazo-
BaTEIILHBIX TEXHOJIOTHH.

PexuM 3aHATH: 2 ayJUTOPHEIX Yaca B JeHb 1 pa3 B Hezemo, 30 y4eOHBIX
HeeNIb 3a yaeOHbIi roj (Bcero — 60 uacos). Hamons 1eMocTb rpymibl — 15 genoBex.



1.4. TpeGoBaHHS K 00y4aIOIIHMCSsI
OGydaromuiics JOMKEH MMETh 6a30BYIO IIOATC TOBKY IO GHONOrMH B o0Beme
yueGHO# IIporpaMMBbl OCHOBHO# IIKOJIBI (9 KIIacCOB) | [ CPEIHEH KO (10-i xacc);
HUMETb TOCTATOYHYIO MOTHBALIKIO U U3ydeHHs OHOJ OTUH II0 IIPOTpaMMe K BO3MOX-
HOCTB IIOCEIATh 3aHATHUS BO BHEYPOUIHOE BpEMSI.
ITo 3aBepIieHHIO Kypca 00yJaromuecs JODKHbI
a) 3Hamo:
— HCTOPHIO Pa3sBUTHs GHOJIOTHH, CTPYKTYpY JHOJOTMIECKOH HayKH, METOMEI
WICCIICIOBaHUS;
—  0COBEHHOCTH B3aMMOCBSI3eH OTIETBHOIO Of "aHU3Ma ¢ GHOTHYECKAM U abHo-
TUYECKAM KOMITOHEHTaMU 3KOCHCTEMBI,
—  kjaccu(UKAIUIO )XUBBIX OPraHU3MOB;
— 0coBeHHOCTH BIMSIHHUS UYeIoBeKa Ha OMoc] epy M BO3HUKAIOIIME B CBA3H C
3TOM JeSTETHHOCTHIO TI0OAIBHBIE SKOJIOTHIECKHE I} 00IEMBI;
—  0COOEHHOCTH B3aMMOJEHCTBHUA UEIOBEUEC Oro OOIIeCTBa U MPUPOIB HA
pa3HBIX 3TallaX Pa3BUTHS,
— OUOJIOTHYECKUE TEPMUHE], OMOIOrMYECKHE 3aKOHBI, 3aKOHOMEPHOCTH;
6) ymems:
— permaTh OHOIOTHYECKHE 331241,
— TIPUMEHSATH mpocTeiiinye GOPMEL X METOMIBI SHOIOTHYECKOTO HCCIIEN0BAHIS;
—  HCHONB30BATh 3HAHWA, IIOMYUEHHBIE Ha 3af STHAX [0 OHONOrWH, AJIT pele-
HYs IPOOJIEMHBIX GHOIOTHYECKUX CUTYalUi;
8) umems npeocmaenerue:
— 0 MEXIyHApOIHOM JKOJIOr0-OHOTOTHIECK( M COTPYIHUYECTBE U U3YICHUN
YKUBOU IIPUPOIEI.

2. PecypcHoe o0ecney enue
JOTOJTHATENLHO 00pa30oBaTe bl (0ii MPOrpaMMbl

2.1. KagpoBoe oGecnedenne 10N0JHATEILHOI )0pa3oBaTe/IbHOH POrpaMMBbl

Peamusarms JIOI1 obecieunBaeTCs MEJArormIect UMU KapaMu COOTBETCTBYIOIIEH
KBaTHGUKAIMY C AMEFOIIIMCS OLIEITOM PabOTHI B 00Di 30BATCIIBHOK ASATENHHOCTH.

2.2. Vye6HO-MeTOAHYECKOE, HH(pOPMANHOHI 0€¢ H MaTepHAJIbHO-TEXHH'IC-
cKoe ofecredeHusi 00pa3oBaTe/IbHOM AeATeJIbHOC 'H

JlomoNHUTeNbHAs o0pasoBareibHas IpOrpamva obecredeHa HE0OXOAUMOH
y4eGHO-METOANIEeCKOl TOKyMEHTAIMEH ¥ MaTepHall IMH II0 BCEM pas/eliaM.

BubnuoTeunsiii GOHI YKOMIIIEKTOBAH IE€YATHIMU U 3JIEKTPOHHBIMH U3JaHH-
SIMH, He0OXOIMMO# yaeOHOM TuTepaTypoii IO BCeM | a3zienaM NporpaMmal.

JIumeit o6MamaeT JOCTATOYHON MaTepHAIbHO-TI XHIUEeCKo# 6a30i, obecredrBa-
IOIEH IPOBEIEHUE BCEX BUIIOB U dbopM 3aHATHH.

2.3. IlepeyeHn OCHOBHOI H JONOJIHATE/ILHOH JTHTEPATYPbI

2.3.1. OcHoBHas JHTEpPaTypa

1. Buonorus B Tabnumax, cxemax u pucynkax  P. T. 3asi (u ap.). — Poctos u//I:
®ennxc, 2011. —39%4 c.



2. Bormanosa T. JI., Cononosa E. A. bruonorus CrpaBOoYHMK JUIs CTapIIEKac-
CHMKOB Y IIOCTYIAIOI¥X B By3bl. II0IHBIA KypC 10 "OTOBKU K BBIITYCKHBIM 9K3aMe-
gaMm. — M.: ACT-IIpecc, 2010.

3. Braacosa 3. A. buonorus. J[J11 HOCTYIIAIOIIH . B BY3Bl H IOATOTOBKH K EI'D. -
M.: ACT-mpecc, 2010.

4. Kamumosal. C.,Msrkosa A. H., Pesnukosa 3. 3. EnunbIi rocy1apCTBEHHbIN
sx3ameH 2013. Bromorus. — M.: Uarennexr-Ilentp, z 013.

5. Kupunenko A. A., Konecraukos C. W. buonorus. Ilonroroska K EI'2-2013:
yae6GHO-MeToquueckoe mocobre.— Poctos v/, Jleru« H, 2012.

6. JlepuepI'. . EI'D 2014. bronorus: TeMaTH® SCKHe TPEHUPOBOYHBIC 3alaHUA.
— M.: Dxemo, 2013. - 176 c.

7. Ilycranosa T. A. Penerutop 1o 6MOJIOrHH 1 JisI CTAPIISKIACCHUKOB ¥ IIOCTY-
naromux B By3sl. — PocroB H//1: ®enukc, 2012.

8. Spermaa B. H. Brosnorys it IOCTYIIAIONIY < B By3sL. — M.: Beicmnas IIKoJIa,
2003.

2.3.2. JlonosiHATEIbHAS JIUTEPATYPA

9. Baryes A. C.,I'ynenxosa M. A., Enereckui A.T'. u np. buosnorus: bopmon
CIIPaBOYHKK JUIsSl IIKOIEHUKOB U IOCTYIAFOIIKX B BY: bI. — M. Hpoda, 1998-2002.

10. Bormanosa T. JI., Comonosa E. A. buonorusa: CripasouHoe rocooue IJ1s cTap-
IIEKJIACCHUKOB ¥ IocTymnaromux U By3sl. — M.: Act-1 PECC, 2001.

11. I'pur H., Crayt V., Teitnop J. buonorus. T 1-3. — M.: Mup, 1990.

12. Mukapes C. JI. T'enetuka. COopuuk 3agad. - M.: ITepsoe centsops, 2002.

13. Koznosa T. A., Kyamenko B. C. Buonorus ¥ tabnunax. 6-11 kmaccer: Crpa-
BOYHOE mocobue. — M.: [Ipoda, 2002.

14. MamonTos C. I'. Buonorus: [ MKOJIBHUK )B CTAPIIHUX KIAaCCOB U IIOCTYyIIa-
IOIIKX B By3bl: YueGHoe mocobue. — M.: lIpoda, 200" .

15. MemaukoB Bb. M. Buonoruu: ®@opMsl u yp« BHU xu3HU: [locobue st y4a-
muxcs. — M.: I[Ipocsemenue, 1995.

16. Tasyos U. 10. Baxuenxo JI. B., Mocksuues [I. B. Buonorus. [Tocobue pere-
tutop — PocroB-Ha-J[oHy: ®enukc, 2006.

17. Tuxepusr B P. Buonorus. IlkonsHsli Kyrc B 120 Tabmumax. — M.: ACT-
npecc, 1997.

18. ITubynesckuii A. FO., MamorTos C. I'. brior orus uist MOCTYIAOMIMX B BY3BL:
M.: Axagemus, 2004.

3. TemaTn4eckoe IJIAHH])OBAHHE
JONOJIHUTEILHOM 001eo0pa3oBare. (bHOH NPOrpaMMbI

No Haumenosanue pazoena Kon-60 uacoe
IlepBrlii rog 00y4eHus
1 | Buomorus kak Hayka. MeToasl HAyYHOI'O IIO3H HUI 15
2 | buonorudeckue CUCTEMBI 15
3 | OpraausM genoBeKa U €ro 3JJ0POBbE 10
4 | HagopraHu3MeHHbIE CHCTEMBI 10




No Haumenosanue pazoena Kon-60 uacos
5 | OcHOBBI 9KOJIOTHH 10
Bcero 3a nepr 0 00y4eHust 60
4. KanengapHoe IJIaHHPOBAHH 3 peaIM3alHU
TOIOJTHUTEILHOM 00meo0pa3oBares bHOM MPOrpaMMbI
No Cooepoicanue yuebno2o0 mamepuana Kox-ao | Jgged ) Aaus
yacoe | naaH | pakm
IlepBbiii rog 00y4yenust
Pasgen «buoJiordss kKak Hayka. MerToabl Eayd- 15
HOT'0 NO3HAHH»
1 | Buonorus Kak Hayka. Y pOBHU OpraHHM3allMK XKI BOX 5
IIPUPOJBI
2 | Muoroobpasue KIeTOK 2
3 | XuMU4YeCKU COCTaB KICTKU 2
4 | CtpoeHue KIETKH 2
5 | OOMeH BeIeCTB U IIPEBPAILICHNE SHEPTUHU 2
6 | buocuHTe3 OENKOB 2
7 | KireTka Kak reHeTAYecKasl eqUHHMIIA )KUBOTO 3
Paszngen «buojioruyeckue CHCTEMbBD) 15
1 | PasMHOX€EHUE U pasBUTHE OPraHM3MOB 2
2 | OCHOBBI I'€HETHKH 4
3 | Muoroo6pasue opranusmos. Hanmapcrsue S p- 5
HbIC OpPTaHU3MbI
4 | IlapctBo Pacrenus 2
5 | ILlapctBo JKuBOTHEIE (OAHOKJIETOYHBIE U MHOTC KJIe- 5
TOYHEIE)
6 | ITapctBo XKusoTtHsle. Tun Xopaoseie 3
Pa3zgen «Opranusm 4ej10BeKa H €ro 310POBE £» 10
1 | OOmuii 0630p opraHu3Ma 4eI0BeKa 1
2 | OmopHO-ABUTaTENIbHAS CUCTEMA 2
3 | KpoBoo6pamenue. [pxanue. [InmeBapenne 2
4 | O6MeH BelIecTB U IpeBpallleHNe SHEPIUn 1
5 | HepBHas 1 5HOOKPUHHAS CHCTCMBI 2
6 | ITomoBas cuctemMa 2
Pasznen «Hagopranu3MeHHbIE CHCTEMbDY 10
1 | Pa3sBuTHe SBOTIONMOHHBIX UACH 2
2 | INomynauoHHO-BAOBOX YPOBEHE OPTaHU3aIlk U
YKHBOU IIPUPOJEI
3 | ArTpomnorenes 4
Paznen «OcHOBBI 3KOJIOTHH» 10
1 | BBegeHue B 5KOJIOTHIO 2




No Cooepoicarnue yuedHo20 mamepuana Ken-sg Au) /fumi
yacoe | naan | pakm
2 | DKocHCTEMBI U MIPUCYITUE UM 3aKOHOMEPHOCTY 4
3 | OcHOBHI y4eHus o 6uochepe 4
Bcero 3a nepuoa 00y4 ‘Hus 60

S. Copep:xaHue pa3esiol: 4 TeM
TOMOJTHUTEILHOM 001meo0pa3oBaTes bHOH MPOrpaMMBbI

Pazgen 1. buosnorns xkak Hayka. Meroansl Hay 1HOI0 IO3HAHHUS

Tema 1.1. buoJiorust Kak Hayka. Y pOBHH OPri HU3aIHH KHBO MPHPOILI

Buosorus kak Hayka, ee JOCTHKEHUS, METObI I 03HAHUS KUBOM NpUposl. Poib
Oomosoruu B (OpMUPOBAaHHM COBPEMEHHOM €CTECT i€HHOHAyYHOH KapTHHBI MHpA.
YPOBHU OpTaHU3AIIUU KXUBOW MPUPOILI U SBOJIOLUL : KIETOYHBIA, OpraHU3MEHHBIN,
IIOJTYJISIITAOHHO-BUIOBOM, OnoreonenoTndeckuit u € 1ocheprerii. OOmue Ipu3HaKu
OMOJIOTHYECKUX CHCTEM: KJIETOYHOE CTPOEHHUE, 0CO0 *HHOCTH XUMUYECKOI0 COCTaBa,
oOMeH BEIeCTB U MPEBpaIleHUs dHEPTHH, TOMEOCT 13, pa3IpaXUMOCTb. IABIDKEHUE,
POCT U pa3BUTHE, BOCIIPOU3BEICHHE, SBOJIFOIIS.

Tema 1.2. Knerka

OCHOBHEI€ ITOJIOXKEHHS KIETOYHOM Teopuu. Pa3E ntue 3HaHuM o knetke. Kierou-
HOE CTPOCHHE OPTaHU3MOB.

Mmnoroo6pa3zue kineTok. OcoOeHHOCTH CTPOEHUS KJIETOK IIPOKApHOT U SyKapHOT.
CpaBHHUTENbHAS XapaKTEPUCTHKA KJIETOK PAaCTEeHUH, % NBOTHBIX, OaKkTepuii, rpuOoB.

XUMHUYECKUHA COCTaB KJIETKHA. Makpo- U MUKpPO! JIeMEHThl. B3auMOCBA3b CcTpoe-
HUS U QYHKIMH HEOPraHWYECKUX U OPraHUYeCKUX E 21ecTB (0eIKoB, HyKJIEHHOBBIX
KHCJIOT, YTIIEBOMIOB, TANHI0B, AT®), BXOAAIINX B CC >TaB KIETKH. POJIb XUMHUYECKHUX
BEIIECTB B KJIETKE 1 OpTaHU3Me YeI0BeKa

Kitetka — cTpykTypHas ¥ QyHKIIMOHATIBHAS €IUH 411a XuBoro. CTpoeHue U QyHK-
[IUH sapa, 000J0UKY, ITUTOIUIA3MEI ¥ €€ OCHOBHBIX Of FAHOUIOB.

OOMeH BeIecTB NMpEBpaIlEeHUe SHEPTUH — OCHO 3a KUA3HEAEATEIPHOCTH KIIETKHU.
DHepreTUIecKuil 0OMEH U KJIETKE U ero CYIMHOCTh. 3H 1ueHue AT® 1 s3HepreTHYeCcKoOM
obmene. Iltactuueckuii oOMeH. @OTOCUHTES.

Brocunres 6enkoB. ['en u ero pons B 6uocunTte: e. Kox JIHK. Peakiuu maTpuy-
HOTO CHHTE3a. B3aMOCBS3b MPOIECCOB IUTACTHIECKO "0 U YHEPIeTHIECKOTr0 0OMEHa.

KiteTka — remeruyeckas €IMHHUIA KUBOTO. XPO) ‘OCOMEI, X cTpoeHue (hopMa 1
pa3Mephl) U QYHKIWH. YHCII0O XpOMOCOM U MIX BHIIOB € OCTOSHCTBO. ComMaTHUeCKue
1 TI0JIOBBIE KiIeTKH. JKM3HEHHBIHN ITUKI KJISTKH: UHTe] (a3a u MUT03. MUTO3-1eeHne
COMaTHUYeCKHuX KiieToK. Mei#to3. ®@a3pl MUTO3a U MeH0 ;a. Pa3BuTHE IIOOBEIX KIIETOK ¥
pacTeHUH U XUBOTHBIX. J[efeHne KIeTKU — OCHOBA P )CTa, Pa3BUTHS U Pa3MHOXEHHS
opraHusMoB. Ponp Melio3a 1 MuTO3a.

Pa3nen 2. buosnoru4eckue CHCTEMBI

Tema 2.1. Opraansm kak OHOJIOTHYECKAsl CHC FreMa

Pazno06pasue opraHu3MoB OTHOKIETOYHEIE U Ml OTOKJIETOYHBIE; aBTOTPOQBL, I'e-
TepoTpodel. Bupychl. OcoOEHHOCTH WX CTPOCHHS U KUZHENEATCIBHOCTH. BHPYC
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CII11a, npodunaktuxa CIT/]a.

Bocnpousseenue opranu3MoB, ero 3Ha4eHue. _1oco0bl pasMHoxeHus. Iloio-
Bo€ U OecIiojioe pa3MHOXKEHHIE SHIIEKIETKH U cliepMa ‘030u10B. OIUI0A0TBOPEHHE.

OHTOreHe3 U MPUCYIMHE eMY 3aKOHOMEPHOCTH. | IMOPHOHAIBHOE U II0CTIMOpHO-
HaJIbHOE pa3BUTHE (pa3BUTHE 3apOJIBIIIA, Ha TPUMEPE KUBOTHBIX).

BpenHoe BIMsHUE alIKOTOJIs ¥ HUKOTHHA Ha pa3l UTHE OpraHu3Ma 4ejIoBeKa.

I'eHeTrKa, ee 3amaun. ['eHeTHKa — HayKa O Hacll 3ICTBEHHOCTH U U3MEHYUBOCTH
opranu3MoB. OCHOBHBIE METOABI TeHeTUKUA. OCHOBHBI > TeHETUUECKUE ITOHATHS ¥ CHM-
BonuKa. CoBpeMeHHOe MPEeACTaBICHNUE O F'eHe U T'eHO. €.

3aKOHOMEPHOCTH HACIIEICTBEHHOCTH, MX IIUTOJIO0] MYECKHE OCHOBEI. 3aKOHOMEPHO-
CTH HacJIeOBaHWsI, yCTaHOBICHHBIE I'. MeHeneM, ux IATONIOTHYECKUE OCHOBBI (MOHO-
U IUTHOPHUIHOE CKpelrBaHue). 3aKOH CIEIUICHHOTO H. ciiefoBanus 1. Moprana. Hapy-
meHue cueruteHus. Ilepexpect xpomocoM. I'eHOTHII K K LIeTOCTHAs] HCTOPUYECKHU CIIO-
YKUBITIasics cucTeMa. [ 'eHeTrka moja. XpoMOCOMHas Te Py HaCIEeICTBEHHOCTH.

3aKOHOMEPHOCTH H3MEHYMBOCTH. Moaubukar A0HHasS H3MEHYUBOCTh (HEHa-
ciencrBeHHas) Hopma peaknnu. CtaTucTUdecKye 3a OHOMEPHOCTH MOIU(UKAIMOH-
HOY m3MeH4YMBOCTH. HaciiecTBeHHAsT H3MEHYMBOCTE MYyTallMOHHAs ¥ KOMOWHATHB-
Hast, MyTanuu, uX MPUYUHEI. 3aKOH TOMOJIOTHYECKH < PSIIOB B HACIEICTBEHHON W3-
MeH4MBOCTH, chopMmynupoBansslii H. . BaBumoBeIy . DKciepuMeHTaIbHOE HOTyde-
HUe MyTanuii. MyTanuu Kak MaTepuan I HCKYCC BEHHOTO oTOopa. 3arps3HeHue
IIPUPOSHON Cpelbl MyTareHaMu U ero ITOCIIE€CTBUS.

3HadyeHUe FeHeTUKY ISl MEAUINHBL U 3paB0OX] aHeHHs. BpenHoe BIUsIHIE My-
TareHOB, HUKOTHHA, aJIKOTOJII ¥ HAPKOTUKOB Ha T'€H( THUECKUI armapaTr KIETKH. 3a-
IMUTa Cpelbl OT 3arpsA3HEeHUs] MyTareHamu. BBISBIIE HUM€ HCTOYHHKOB MYTareHOB B
OKpy>karomei cpefie (KOCBEHHO) U OIleHKa BO3MOXKHE X MOCIEACTBUHN WX BIUSHUS Ha
cOOCTBEHHBI OpraHU3M.

Cenexnusi, ee 3a1a9u U npakTudeckoe 3Hadenue H. V. BaBmioBa mpoucxoxie-
HUY KyJIbTypPHBIX pacTeHui. OCHOBHBIE METOMEI CEJICE AU THOPUAN3AISI U HEUCKYC-
CTBEHHBIN 0TOOp. Poib ecTecTBeHHOrO 0TOOpa B cel KUMU. JHAUYEHUE MeHETUKHU I
cenexnuu. buomornyeckrie 0CHOBHI BRIPAIIUBAHUS K IBTYPHBIX PACTEHUN U JOMaIll-
HUX )XUBOTHBIX. Ceneknus pacteruii. CaMOONBIIEHUE TIEPEeKPECTHO-ONBIIIEMBIX pac-
TeHuil. ['ereposuc. [lonummonaus u otnaneHHas rudy uan3anusi. JloCTHXXeHNs CelleK-
1y pacteHud. Cenekuus XUBOTHBIX. THIBI CKpEI [BaHUS U METOIBI pa3BeICHUS,
Merton aHanu3a HaCIIEACTBEHHBIX XO3SMCTBEHHO-IIC [HBEIX IPHU3HAKOB Y JKMBOTHBIX
nmpousBonuteneit. OTnaneHHas rTHOpUAN3AIHS TOMaIl TUX )KUBOTHBIX.

BroTexHOIOTHS Hee OCHOBHBIC HAIPABICHUS: I'¢ HHAS U KJICTOYHAs WH)XXCHEpUs,
KJIOHHpOBaHWe. POk KIIeTOYHOM TEOPUY B CTAHOBJICH T M Pa3BUTHUH OMOTEXHOJIOTUH.
3HauyeHre OMOTEXHOJIOTHUU IS CEJIEeKIUH, CEIBCKOT( XO3sIMCTBa, MUKPOOMOIOTHIe-
CKOM IIPOMBILIJIEHHOCTH, COXpaHEHUs TeHO(OH I I1a 1€Thl. DTHUYECKUE aCIIEKTHI He-
KOTOPBIX HCCIEA0BaHUN B OMOTEXHOIOTUY (KIOHHUPO! aHHUE YeJI0OBEKa, HalpaBlIeHHbIE
W3MEHEHUS TeHoMa).

Tema 2.2. Cucrema 1 MHOroo0pa3ne OpraHuy( CKOro Mupa

Mmuoroobpasue opraam3moB. 3Hauenue padot K. Jlunnes u X.-b. Jlamapka. Oc-



HOBHBIE CHCTeMaTHIecKue (TAKCOHOMUYECKUE) KaTel OpHH: BUJ, POJI. CEMEHCTBO, OT-
psin (mopsimok), kiaace. Tum (oTAeN), HapeTBO; MX COIAINHEHHOCTD.

ITapcTBo GakTepuii. CTpoeHue M KHU3HE/IEATeNE HOCTh OakTepuil. PasMHOXKeHHE
GaKTepHil B BO3IyXe€, IOYBE, BOJE, XKUBBIX OpraHus! @x. Pomb Gakrepuil B IPHPOZE,
IPOMBIIIICHHOCTH, MEIUIMHE U CENILCKOM XO3SHCTE 3. bone3sHeTBOpHbIE GakTepyy U
6opnba ¢ HUMHU.

ITapcTBo rprbos. O6mas xapakreprucTuka rputc B. [llnamounsie rpubsl, ©X CTPO-
enve, muranue. CuMO103 rpuboB ¢ pactenusmu. Chel 06HBIE U A0BUTHIE TPHUOEL. IIpa-
BrIa c6opa IrpH6OB U UX oxpaHa. [IpodIUakTiKa OT )aBIeHHA AN0BATEIMHA IPHOAMH.
ILnecHeBbIe TPHOLL. IIeHUIMMILT, €r0 UCIONB30BAHUE M TTONydeHHs] aHTUOUOTHKOB.
Tlpoxoku. I'puOBI-TIapasyThl, BhI3bIBAIOIME GOTe3HN pacTeHui. Pore rpubos B npu-
pOIe U XO3SMICTBE.

Ctpoerue numaiinuka. Cum6ro3, [Tutanue. Pa3 vaoxenue. Posb MAIMaifHIKOB K
MIPUPOAE U XO3AUCTBE.

ITapcTtBo pacTenuit. O6Iee 3HAKOMCTBO C IIBETK )BBIMH PAaCTEHHIMH. [[BETKOBEIE
pacTeHHe M €ro OpraHbl KOpeHb U Io0er, CTpoeHue I o0era: cTebelb, IUCThS, MOYKH;
I[BETOK — BHIOM3MEHEHHBIN rmooer. IIIos! ¥ CEMEH: ., TPUCTIOCOOIEHHOCTE UX K pac-
npocTpanenuio B npupozne. CoctaB pacTeHHH (Oprar MYeCKHe U HEOPTaHUIECKUE Be-
II[ECTBA).

KJleTo4HOe CTpOEHHE PACTHTENHHOrO OpraHm3!id. YBeIHYUTeTbHBIE MPUOODEL,
HCIIONB3yeMble JUIS M3ydeHHs PACTUTEIHLHOrO OPraHL 3Ma (JIylia, MEKPOCKOIL).

KieTka u ee cTpoeHue: 000109Ka, IATOIIIA3Ma, AP0, INIACTH/BI, BAKyOIH. XU3-
HeeSTENbHOCTD KJIETKH: JBIDKEHHE [IUTOIUIA3 MBI, 110 :TYIIJICHHE BEIIECTB B KICTKY, €€
poct u nenenre. Tkanu. KitleTouHoe CTpoeHMe pacTel Uil

Kopens. Bumsr xopre#. Turmsl KopHEBHIX cucreM. IlouBa, ee 3Ha49ECHMIO IJIA
KU3HU pacTeHnn. OXpaHa I10YB.

BHeIHee U BHYTpEHHEE CTpOeHHe KOPHs. 30Hb KopHdA. Poct xopHs. OCHOBHBEIE
(GYHKIUY KOPHS: OTJIOIIESHNE BOIBI X MHHEPAIBHBIX BEIIECTB, YKPCIUICHUE PACTEHUA
B rouBe. JIpIxaHue KOpHs, Y 106perus. 3HaueHune o0p 100TKY II0YBI X BHECEHHS y100-
PEHHIA I pocTa ¥ pa3sBUTHA pacTeHui. KopHEmIons , X MCIONB30BaHUE YEIOBEKOM.

[Mo6er. ITouxa — 3a4aTo9HEIA mOGeET, ee cTpoet ue. PaspuTne mobera w3 MOYKH.
JIuct. Bremnee crpoerwe mucta. JKunkosanue, JIuc: b mpocTeie U CIOXKHELE. JIncTo-
pacronoxernne. OCOGEHHOCTH MUKPOCKOIIMYECKOTO CTPOCHHUS JIUCTa B CBA3H C €T0
GyHKIMAME, TOKPOBHAS TKaHb (KOXKMIIA, yCTHHUIA), YCHOBHAS, IIPOBOAAIIAA K MeEXa-
HUYecKasl TKaH! JIUCTA.

doTocUHTES.

IlsIxaHve. VicnapeHde BOIBI JHMCTHIMA. BHIO: [3MEHEHHS JUCThEB. JlucTomam.
Heo0xoauMoCTh 3aIUTEL BO3MyXa OT 3arpsS3HEHUi. J3€leHEeHHe HACCIICHHBIX ITyHK-
TOB U IIOMENIEHHUH.

Crebenb. Poct cTebis B mumiHy, BeTBiIeHne Dor viupoBaHue KpOHEL. BHyTpeHHEe
CTpOEHHE JpeBecHOro creGis B cBsi3U C ero (GyHKNZsaMH. PocT cTebist B TONIIHUHY.
O6pasoBanue rogugHBIX Kojel. Ilepensrkenne MU i€pabHBIX U OPraHUIeCKUX Be-
mecTB 1o cTebiro. OTIOoXEeHHE 3allaCHEIX BEIIECTB.



BuousMeHeHHEIE TI00ern: KOPHEBHUINA, KIy6eH », TyKOBUIA, X CTPOEHHE, O10-
JIOTHYECKOE ¥ XO3IHCTBCHHOE 3HAYECHNE.

PasmHOXenMe U ero 3Hauenue. CriocoObl pa3sMH KEHH.

BereraTuBHOE pasMHOXeHHe. Pa3MHOXEHHE pa TEHHM C MOMOIIBIO BEreTaTHB-
HBIX OPTaHOB B IIPHPOJIE ¥ PACTEHIEBOACTBE (BHIOH sMEHEHHBIMHE TT0OEraMu, YepeH-
KaMW, OTBOJKAMH, JeJI€HUEM KyCTa, PUBUBKOI). bl oJorudeckoe U XO3sHUCTBEHHOE
3HaYeHHe BEreTaTUBHOTO Pa3MHOXKECHHUS PACTEHU.

PasMHoXenue pacreHuii cemMeHaMu. CTpOeHM( LBETKA: OKONOIBETHHKA, ThI-
quHKH, necTuka. ColBeTus U ux Oronorndeckoe 3Ha' eHue. IlepekpecTHOE OIBIIICHUE
HaceKOMBIMH, BeTpoM. CaMOOIIBLIEHHE.

OmnogoTsopenue. O6pa3oBaHye CeMsH U IUIOJ(B. 3HAYeHHE IUIOI0B U CEMAH B
IPEPOJIE ¥ XKHU3HH YeoBeka. Bpeji, HaHOCHMBIH IIPHP )€ MacCOBBIM COOPOM JHKOpac-
Tymux pactennii. OXpaHa IIBETKOBBIX PaCTEHHN.

Crpoenne ceMsH (Ha IpEMepe ABYLOIBHBIX U O [HOAONBHBIX pacTeHuit). Mx xu-
MUWYECKHUH cocTaB. Y CIOBHs IPOU3PACTAHMS CeMsH. [ bIXaHue ceMsH. IIuTanue u poct
IIPOPOCTKOB. ATPOTEXHIKA [I0CEBA CEMSIH H BBIPAIIH] aHHUsI PACTCHUM.

PacTeHHs ¥ OKpyKarolas cpezia. PacTeHue — 1en dCTHBIA opranusM. B3aumocsa3u
KJIETOK, TKaHel u opraHoB. OCHOBHBIE IIPOLIECCHI KU HEACATEIIEHOCTH PACTUTEIBHOTO
opraHmsMa. PactutensHoe cooGImecTBO. DKONIOrHYec] e (aKTOpEl HEXUBOX U KUBOH
IIPHAPOJIEI, CBA3AHHEIE C IEATENBHOCTHIO YelIOBeka. B3i IMOCBA3L pacTeHuil U paKkTopoB
HEXXWBOI U JKUBOM IPHPOIBI Ha MpUMepe pacTeHwit J eca. JIyra u mp. [Ipucrocobies-
HOCTB PaCTEHH K COBMECTHOM JXHU3HH B JIECy, Ha JIYTY d T. JI. Poib pacTeHui K IIPHPOTIE
U JKV3HHU 9eJIoBeKa. BIMsaHue JeATeIHOCTH 9eI0BeKe Ha XKM3Hb PAaCTeHHH Jieca, JyTa.
OxpaHa pacTeHHiA, 3aIIMTa Cpe/Ibl KX OOUTAaHNU, 3aKOH »I 00 OXpaHe IPUPOIEL.

Mmuoroo6pasue pacTeHUH.

Bomopociu. CTpoeHue U XU3HEAEATENFHOCT ¢ THOKIETOYHBIX M MHOTOKIIETO-
HBIX BoJjopocJleii. PasmMHoxenue Bomopocieil. Hutga rele Bomopociu. Mopckue Bozo-
pocnu. Poss Bomopocieil B IPUPOAE U XO3SMCTBE, X OXpaHa.

Mxu. CTpoeHre U pasMHOXKeHHe (Ha IpEMepe MecTHBIX BHIO0B). OOpasoBaHHe
Topda, ero 3gagenne. Cpenoobpasyroliee 3HaYSHHE ( 1X0B B COOOIIECTBE OOIIOTA.

IManopotuuku. CTpoeHNe U Pa3MHOXKEHHE, PO, B IPUPOJE U KHU3HU YETIOBEKA.
Xsomu. ITnaynsr. 'omocemenHsle. CTpoeHME X pa3MHOXEHHE TI'OJOCEMEHHBIX (Ha
IpUMepe COCHBI, eN). PacipocTpaHeHyie XBOUHBIX, | X 3HAUCHUE B IPUPOJIEC ¥ HAPOL-
HOM XO3SUCTBE.

IToxpeiToceMeHHBIe (IBETKOBBIE). OCOOEHHOCT [ CTPOCHUS U KHU3HEIEATENBHO-
CTH HOKPBITOCEMEHHEIX KaK HanboJee BEICOKOOPTaHE 30BaHHOM IPYIIbI PACTEHUH. MX
rocroAcTBO Ha 3emite. MHOrooGOpas3ue IBETKOBBIX Pé CTEHHUH.

Kracc JIBynomnbHbIe pacTenun. CeMelicTBa: Kpe STOIBETHEIE (KaIyCTHBIE), PO30-
IIBeTHEIE, 6000BEIE, IACIEHOBEIE, CIIOKHOIBETHEIE(a! TPOBBIE).

Kiacc Onnononsaele pacteHus. CemelicTBa: 1M IEHHBIE, 371aKH.

OTIIHYMTETbHbIE IPU3HAKA PACTEHU TTepevIrCIl HHBIX CEMEHCTB, uX Ouonoruye-
CKHe 0COOEHHOCTH, HApOJHOXO35CTBEHHOE 3HAYEHE €.

BiusHEE IeSTeNbHOCTH Y€JI0BEKa Ha BUAOBOE N HOrooOpasue IBETKOBBIX pacTe-
uuii. OxpaHa peIKuX BUIOB IIBETKOBLIX PACTECHUIH.
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CenbCKOXO3SIHCTBEHHBIE pacTeHus. [IpOMCXOX TeHUe KYJIBTYPHEIX PacTEHHUH.
IMonsiTHe copTa. JIoCTHXEHHUs. HAYKH B BRIBSJCHHUH HO 3BIX COPTOB pacTeHuil. BaxxHen-
M€ CEJIbCKOXO3IMCTBEHHBIE PacTeHUs (3€pHOBBIC, ILIOLOBO-ATOIHBIE, OBOIIHEIE,
MacIIMYHble, TEXHUMYECKHE U Ap.). OMOIOrHYeCKHe OCl OBBI X BRIPAIMBAHMUS.

Pa3BuTHE PACTUTENHHOrO MEpa. MHOr000pasue YaCTEHHUM ¥ UX MIPOUCXOXKICHHUE.
Jlokas3aTensCTBA HCTOPUIECKOTO PAa3BUTHS PACTEHUH.

OCHOBHEBIE STaIlbl B PA3BUTUU PACTUTEIBHOIO 1 (Mpa: BOSHUKHOBEHUE OJHOKIIE-
TOYHBIX ¥ MHOTOKJIETOUYHEIX BOJIOPOCIeH, BOSHUKHOI eHHe (POTOCHHTE3a, BBIXO] pac-
TeHui Ha cymry (ICHIO(UTHI, MXU, IAIIOPOTHUKH, | OJJOCEMEHHBIC, IIOKPBITOCEMEH-
HEIE). Y CIIOXKHEHHE PAaCTeHUM B IIPOIIECCE HCTOPHYIEC (Or0 Pa3BUTH.

I"0CIIONCTBO HOKPHITOCEMEHHBIX B HACTOsIIee F peMs, MX MHoroobpasue u pac-
IpOCTpaHeHre Ha 3eMHOM Inape. BirsaHye X034HCTBE! [HOW NeITeIbHOCTH Y€I0BEKa Ha
pactuTenbHbIN Mup. OXpaHa pacTCHHMH.

[TapcTBO XUBOTHBIX. ONHOKIETOUHBIE X MHOTOK TETOYHBIE JKUBOTHEIE.

MHoroo6pasue KUBOTHOro Mupa. OCHOBHBIE 07 TMYHS XKHUBOTHEIX OT PacTeHHH,
9gepThl UX cxofcTBa. CHcTeMaTuKa )XUBOTHBIX.

OIHOKJIETOYHEIE KUBOTHEIE.

O6sixHOBeHHas ameba. OcoOeHHOCTH CTPOEHUs KIIETKH OJHOKIIETOYHOrO Opra-
am3Mma. Cpena oburanus. [lepensmwkenne ITutanne. Ipixanwe. Brinenenue, Pasmuo-
xkeare. OOpazoBaHKE LIUCTEL.

MHoroo6pasre OHOKIETOYHbIX KIUBOTHBIX. O JIeHa 3eJeHasd, 0COOCHHOCTH Ce
cTpoenus u nuTaHusa. Mudysopus-tydenska. Paszap vkumocTs. MansgpuifHbll napa-
3ut. Mopckue npocreiimue (GopaMuHuGOpPEI, PagyC IApHH). 3HAUSHHE IPOCTEHIINX
B IIPUPOIE, KU3HU deoBeka. O0Ias XapaKTEPUCTHK | IPOCTEHITHX.

MHOTOKJIETOYHBIE KUBOTHEIE.

Tumn kumedHonoaocTHsie. O0Imas XapaKTepUCT] Ka THIIA.

IIpecnosopnas ruapa. Cpena ooutanun. Baemn ee ctpoenue. JIydeBas cuMMET-
pust. J[ByxcioiHOCT. OCOOEHHOCTH CTPOEHHUS KIIETK 1 MHOTOKJIETOYHOI'0 XXMBOTHOI'O
opraEm3Ma. IIoKpOBHEIE, CTpeKaTelbHble, HepBHEIE KieTkd. HepsHas cucrema. Pe-
dnekc [Turanue. Perenepanus. PasMHOXeHHE.

MopcKre KHIIEYHOIIOI0CTHEIES(KOPAIUIOBEIE 1I0] HIIBI K MEIY3bl), NX 3HaYCHUES

Tun ITnockue YepBu. WX MHOrooGpasue. Ileder ouHbId cocanbmuk J[ByCTOPOH-
w5151 cuMMeTprs OcoGEHHOCTH CTPOEHHS — IIPOLECCO] KU3HEASATEIbHOCTH, 00y CII0B-
JIEHHBIE TAPa3UTHIECKAM 00pa3oM KU3HH: BPE, HaH CUMBIA KUBOTHOBOJCTBY, MEPEI
npoduIakTHKE. MHOroo6pasue BUNOB (GbI4uii [ETIeE b, 5XHHOKOKK, Oeast IaHapys).
OG61mas XxapakTepUCTUKa THUIIA.

Tun xpyrasle 4epsr. YenoBedeckas ackapuza — - apasuT YesoBeKa. Mepsl Ipe-
IYTPEXIESHUS OT 3apaXKeHUs.

Tun Kospuatkle yepBy, HX MHOroo6pasue. [0y JieBoii 4epBb, ero cpena obura-
HUS, BHEIITHEe CTPOEHHE, MepelBiKenne. TKaHU, 0 IaHbl, CHCTeMBI opranos. IIpo-
Iecchl Xu3HeIesITeNbHoCTH. Perenepanus. PasmHoX *Hue. Pollb T0OXIEBEIX YepBEH B
mouBooOpazoBanuu. O0Imas XapakTepUCTHUKA THIIA.

Tun mosmmocku. Beszyoka. Cpena oOuTaHus, 0C YOCHHOCTH BHEITHETO CTPOCHMUS,
IUTaHUA, ABIXaHUS, PasMHOXeHHs 1. MHOT00Opa3ue M )ILIFOCKOB (O0MNBIION IIPYIOBUK,
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BUHOTpAIHAS YIUTKA, CIU3HU, YCTPHUIA, MUIU), UX : HAUEHUE B IIPUPOJIE, KU3HH Ye-
noBeka. OOmas xapakTepuCcTUKa THUIIa.

Tum 41eHuCTOHOTHE.

Kitacc PakooGpasusie. O6imast xapakTepuctuka Ki icca Cpena oduTanus pakoodpas-
HBIX. OCOOEHHOCTH CTPOSHHUS, XIUBHEACITSIIFHOCTH, pa: MHOXKEHHUS, MHOT000pas3ue paKo-
00pa3HBIX.

Kiacc ITaykoo6pasusle. O0mas xapakTepucTy. :a kiacca, OcoGeHHOCTH BHEI-
HEro CTPOEHUs, IUTAHUS, bIXaHUs, IOBEJICHNA NIayK: B CBSA3U C )KU3HBIO Ha CyIIIE.

Knemu. Bremnee ctpoenue. Kiemu — Bpeny Tenu KyIbTypHBIX PacTeHUM U
Mepsl 60pb0BI ¢ HUMH. [lapasuTudeckue KIemu - BO3 YYJUTENU U IePEHOCUYUKY OIlac-
HBIX 0OJIe3HeH. Mephl 3aIUThI OT KIIEIEH.

Kinacc Hacekomrpre. O6mast xapakTepucTuka K acca, OCOOEHHOCTH CTPOCHHH,
IIPOIIECCOB XU3HEAEATEIHbHOCTY HACEKOMBIX Ha IIPUM 3pe MalCKoro xxyka. PasMHoxe-
Hue. TUIbI pa3BUTHS HACEKOMBIX,

OcHOBHBIE OTPSIBI HACEKOMBIX. MHOr000pasue 1aceKOMBIX (KOJIOPaACKUM XKyK,
MypaBbH, Hae3IHUKH), UX POJIb B IPUPOE: IIPAKTUUIE SKOE U ICTETUIECKOE 3HAUCHHE,
Buonormyeckuit crioco® G0prOBI ¢ HACEKOMBIMU — - BPEAUTENSIMHU CEJIbCKOXO3SH-
CTBEHHBIX KYJIBTYp U €TI0 POJIb B COXpaHeHUH ypoxas OxpaHa HaCeKOMBIX.

ITapcTBO XUBOTHBIX. Tum XopioBsie

Jlannetnuk. Cpena oburtanus. OcoOEHHOCTH ( TPOCHHS JAHIETHUKA KaK HU3-
IIETO XOPZIOBOTO.

Kinacc Pri6p1. O61mas XxapakTepucTrKa Kiacca. _pema obutanus psro, Ocoben-
HOCTH BHEITHETO CTPOEHHUS, CKeleTa M MycKynaTypk . Ilomocts Tena. OcoberHOCTH
CTPOEHWS CUCTEMBI BHYTPEHHHUX OPTaHOB B CBS3M C U X QYyHKIMSIMU. 0OMEH BEIIECTB.
HepBHas cuctema u opransl uyBcTB. Pedexchl I1ose 1eHue.

Pa3sMHOXXeHHe, HepecT U pa3BUTHE. 3a00Ta 0 ImTOMCTBE. [IpHcIioco6IeHHOCTD
pBIO X cpene oburanusa. Murpanuu. MHoroodpasue >00 (OTpsSabl: cenbIeo0pasHbIe,
KHCTeNepsle U Ip.).

X03gUCTBEHHOE 3HaueHue phi0. VICKyCCTBEHH( > pa3BelieHHe DPbIO, NPYyZOBOA-
ctBo. Oxpana prIO.

Kiacc 3emroBognasie. O01mIas XxapakTepUCTUKY K 1acca.

JIarymka, OcoGeHHOCTH CTPOEHUS, IEPEIBUKEH 11 B CBS3U CO CpeloM oOuTaHus,
HepsHas cucteMa 1 oprassl 9yBCTB. Pa3MHOXXEHUE U Da3BUTHE.

MHoroo0pasue 3¢eMHOBOTHEIX (OTPSABI: XBOCTA' ble, 0€CXBOCTHIE) MPOUCXOXKIE-
HUe, 3HAUYCeHNe U OXpaHa.

Kuacc IIpecmrikarormuecs. O01mas xapakTepUcCT] Ka Kiiacca.

Smepuna. Cpena obutanus, 0COOCHHOCTH CTPO ‘HUS PAa3MHOXKEHHUS, [IOBEIECHNUS
B CBSI3U C XHU3HBIO Ha cyIe. Pereneparus.

MHoroo0pasrue COBpeMEHHBIX IIPECMBIKAIOIMUXC 1 (OTPSABL: YellyidaThle, dyepe-
IIaxu, KPOKOJHUIIBI), UX IMPaKTUIECKOe 3HaUeHNe U 0X] aHa. [Ipoucxoxnenue npecMal-
Karomuxcs. JpeBHIe IpeCMBIKAIOIIHeCs: THHO3aBPhI, 3Bep03yObie SIIephl.

Kunacc ITtumer. O6mas xapakTepucTuka Kiacca.

Bremmnee ctpoenue, ckeneT, Mmyckynarypa. Occ 6eHHOCTH BHYTPEHHEIO CTpoOe-
HU, 00MeHa BeIeCTB ITHIIEI, CBA3aHHEIE C ITOJIETOM. |/ CIIO)KHEHNE HEPBHOM CHCTEMBI,
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OpraHoB YyBCTB, IIOBeAcHME NTHULL. 1Iporcxoxnenue | run. PazMHOXeHNE U pa3BUTHE
rrruil. 3a00Ta 0 IOTOMCTBE,

ITprcroco6IeHHOCTh ITUI K CE30HHBIM SIBJIEHH IM IIPUPOIE! (THE3[0BaHUE, KO-
9YEBKH, TepeseThl). IITHIBI IapKoB, IyroB, MoJeH, Jie :0B, 60JI0T, IoGepexuii, Bomoe-
MOB, CTEIIeH, IlyCThIHb, XUIMHBIE NTUIEI. PoJb MTHII B IPHPOJE U )KU3HU YEIOBEKA,
CHCTEMAa MEPOIIPUATHUM N0 OXpaHe ITHII.

IItunesoxacTso, IIpoucxoxneHne JOMAIIHUX IITI I, ©X IOPOJIEL.

Knacec Mnekonuraromue. O01mast XxapakTepucTy ka Kiaacca. OcoOeHHOCTH BHEII-
HEeT0 CTPOCHMH, CKEJIeTa, MyCKyIaTyphl, BHyTPEHHE "0 CTPOEHHS, 0OMEHA BEINECTB
MIIEKOIIUTAOLIET0. Y CIOXHEHNE HEPBHON CHUCTEMBI OPraHOB YYBCTB, IIOBENEHUS.
PasmHOXeHHe U pa3BuTHE, 3a00Ta 0 MOTOMCTBE. IIpC ACX0XKIEeHNe MIEKOIATAIOIIUX.
ITepso3Bepu, CymuaThie

Ortpsanpl mnaneHTapHelx. HacexoMosimHBIe U Py OKpbUIbie. I phI3yHEl. 3aiineob-
pasuere. Xumnele. Jlacronorue u kuroobpasusie. Kor brTabie. [IpuMarTs!.

Pop MiIEKONIMTAIOMUX B IPUPOJIE U )KU3HHU YelIC BEKa, HX OXpaHa.

CenbCKOX035HCTBEHHbIE XKUBOTHBIE Kilacca MJIE KOMUTarommX. KpynHeii pora-
TBIA CKOT, OBIIBI, CBUHBH, Jomand. [Ipoucxoxxnenne noMaimsux KHBOTHEIX. Cozep-
JKaHWe, KOPMIIEHUE K pa3BeICHUIO.

OBOIIOLYS KHUBOTHOTO MEpa. JI0Ka3aTelbCcTBa ¥ CTOPHIECKOTO Pa3BUTHUS MHUpA:
CPaBHUTEIHHO-aHATOMUYECKHE. SMOPHUOIOTHIECKHE Il TEOHTOJIOTHYECKHE.,

Y. JlapBHH 0 IpHYHHAX SBOJIOLUH )XUBOTHOIO MI pa (HACIeICTBEHHOCTD, H3MEH-
9YUBOCTH, €CTECTBEHHBIN 0TOOD). [IpoucxoxaeHue ot okiIeToUHBIX. [IporcxoxIenne
MHOT'OKJIETOYHEIX. Y CIIOXHEHHE CTPOCHUS U KU3HE¢ ATEILHOCTH IO3BOHOYHEIX JKH-
BOTHBIX B IPOIIECCE HCTOPHUIECKOIO Pa3BUTHA KUBOTE Oro Mupa. PoICcTBO yenoBeka ¢
JKABOTHBIMH.

Pasgen 3. Opranusm 4esioBeKa U ero 310POBb(

Tema 3.1. O0mmii 0630p opranu3Ma Jeja0BeKa

Opranusm Kak eiMHOe Lelloe. 3HaueHre 3HaHUM 0 CTPOSHMH, )KU3HE eI TeIbHO-
CTH OpraHH3Ma YeJIOBeKa U I'MIHEHE I OXPAHBI €T0 | JOPOBEL. UelIOBEK U OKpYIKaro-
mas cpena.

Ctpoenne kiaeTku (LMTOILIa3Ma, AAPO, PUOOCOM BI, MUTOXOHIPUM, MeMOPaHa).
OcHOBHBIE IpOIlECCHl KU3HEAEATSIFHOCTH KIETKH (IMTaHHE, [bIXaHHE, JelCHHE).
Kparkue cBeneHns o cTpoeHHU U GYHKIMIX OCHOBHE X TKaHel. Peduexcer. Heperas
U TyMOpaJIbHas PETYIIALUA AeATEIbHOCTH OpraHu3Ma. OpraHu3M — eIHHOE LIETI0E

Tema 3.2. Opransl 4 cHCTEMBI OPraHOB YeJIOB( KA

OmnopHo-1BUTaTeNbHAsS CHCTEMa. 3HAYEHHE OI )PHO-ABHIATEIBHON CHCTEMEL.
Cxernet JenoBeKa, CXOICTBO CKEJIETOB UEIOBEKA U KM J0THEIX. OCOOEHHOCTH cKejeTa
9EeJI0BeKa, CBSI3aHHEIE C TPYAOBOH NEATEIBFHOCTRIO U IT )SIMOXOXKIeHeM. THIIEI coequ-
HeHus KocTel. CocTaB, CTpoeHHe U CBOMCTBA KOCTel, pocT KocTel. Ilepsas moMors
Ipy yumbax, PacTHKEHHAX CBA30K, BBIBUXAx M IEp: jioMax. IIpemympexieHue Hc-
KPUBJICHHS II03BOHOYHHKA U PA3BUTHS IJIOCKOCTOIIHS.

Mermuer, ux Qynkmur. OCHOBHBIE IPYIIIEL MBIIL [ TeNla 9eoBeka, HepsHas pe-
TyJsanus OeATENbHOCTH MbII. Pabora mermr. CraTwdeckas X IUHAMHAYECKAS
Harpyska. BiusHue puTma m Harpysku Ha paboTy 1ibimn. 3HaueHHe (QHU3MIECKUX
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yIpaKHEHHH IS IPaBUIIBHOTO HOPMHPOBAHUS OTIOP 10-(BUTATENBHOH CHCTEMEL.

KpoBs 1 kpoBooGpaienue. BHyTpeHH:s cpe/ia « pranu3Ma (TKaHeBast JKUIKOCTS,
KPOBB, TuM(]a) U ee OTHOCHTEIHHOE TOCTOSHCTBO. 31 aueHre KPOBH M KPOBOOOpaIle-
aus. Coctas kpoBu. Ilnasma xposu. CtpoeHue U (Yl KIUH 3PUTPOLMTOB U JICHKOLH-
T0B, CBEpTHIBaHKE KPOBH KaK 3aIllUTHAs PEaKIWs op! aHu3Ma. Marokposue, CTO Ipo-
dunakxTuka. UMmyruret. Poss .M. Me4HUKOBA U CC 3[aHAM YIeHHS 00 IMMyHUTETE.
Hudexuronusie 3aboneBanus U 6opsba ¢ HuMHU. | penynpenuTensHble IPUBUBKY,
CIIM]I u 6opsba ¢ aum. ['pymms! kpou. IlepenuBan: € Kposu. JIoHOPCTBO.

Oprassl KpOBOOGPAIIEHUs: CEpALe XU COCYAbl (apTepuH, KaIMIUIAPbI, BEHBI).
Cepxlie, ero cTpoenue u pabota. ABTOMATHs cepua. bonbmno# i Mabiii KpyTr KpoBo-
obpamenus, muMdoobpamienus. [[BIkeHne KpoBH 1) cocynaM. KpoBsHoe aBneHne
HepBHas 1 ryMopalibHas peryssiius IesTeIbHOCTH ¢ pAana 1 cocyoB. [Ipexynpexe-
HHE CEpIEYHO-COCYIUCTHIX 3aboieBaHui. Ilepsasg momoins mpu KpOBOTCUCHHAX.
Bpenuoe BiusiHAE KypeHHS U yIOTPEOIEH)S AIKOTOJ sl Ha CEpIe U COCYBI.

Neixanve. 3uadenue apixanus. CTpoeHue U Q! (KIMKA OPTaHOB IbIXaHUA. T"omo-
coBoi#i anmapaT. J{pIXaTenbHble IBKeHHs. ['a3000Mel B IETKHX U TKaHsX. JKu3HeHHAd
eMKOCTh Jlerkux. HepBHas u ryMopajibHasl peryJianH [ AslxaHus. FICKycCTBeHHOE IbI-
xaHve. VMHEdexMonHse 60Ie3HH. ITepejaoliecs 43pe3 Bo3ayX, [Ipexynpexnenue
BO3/IYIIHO-KaINeIbHbIX HHPEKIM, TMIMeHNYeCcK i P HKUM 10 BpeMs 6ornesHu. I'uru-
eHa OpraHoB JbIXaHus. BpenHoe BIHsIHIE KyPEHUs He OPraHbl Abxanus OXpaHa OKpy-
JKAFOIEeH Cpensl.

[TumeBapenue. 3HadeHue nMuineBapeHus. llura renbHble BelecTBa U IHMIIECBBIC
npogykThl. CTpoeHHe W QYHKIMH OpraHoB IuieBar 3HusA, 3yOrl, mpodunakTuka 60-
ne3Heit 3y60B. IlumeBapuTenbabie pepMeHTH U UX 3 iadenue. Pois . I1. I1aBioBa B
u3ydeHnd QYHKIHM OpraHoB munieBapeHus. [Iuimesa eHre B pasIuIHbIX OTACIAX IIH-
IEBApUTEIBHOTO TpakTa. [IedeHp U IOMKeIyIoYHa: JKeje3a, UX POk B IHIICBape-
HuM. BcaceiBanue. Peryisnus mporeccoB IUINEBaf eHUA. | MTHEHUIECKUe yCIOBHS
HOPMAJILHOTO MHUINeBapeHus. IIpeynpeIeHre TIIA THBIX U KEeIyA0THO-KHIIETHBIX
3a60JIeBaHNii, IHUIIEBEIX OTPABJICHN)M, TIepBas JOoBpa' eOHas IIOMOIIb IIpy HuX. Bius-
HYie KypeHUs U YIOTpeOIeHHs aJIKOTOJIs Ha IIHIIeBay >HUe.

OGMeH BelecTB U SHepruu. Brigenenue. OO asi XapaKTepUCTUKa oOMeHa Be-
IECTB ¥ dHeprum. IlnacTudeckuit 0OMeH. SHepreTHd (CKHi 0OMEH U UX B3aHMOCBS3b.
3HaueHue Ui OpraHm3Ma OelKoB, )KUPOB H YITIEBC I0B, BOIBI U MHHEPAIbHBIX Be-
IeCTB. BiIusSHue aKOTroJsl ¥ TOKCHYECKHUX BEIIECTB.

Buramussl. VX pois B 06MeHe BemecTB. OCHO 3HbIE TUIIOBUTaMUHO3EL. ['uep-
BUTaMHIHO3BL. CIOCOOB! COXpaHEHHs BUTAMIHOB B IT (IIEBBIX IpoAyKTax. HopMbl mu-
TaHus. PanpoHalbHOe mUuTaHue. Pe:XUM IIUTaHHUS IIK )JIBHIUKOB.

3HadeHre BEIISNICHNS U3 OPraHu3Ma KOHEYHBIX | POLYKTOB 0OMeHa BemecTs. Op-
raHel MOYEBBIISIUTEILHON CHCTEMBI, UX (QyHKuuH CTpoeHHEe W (QYHKIUM MOYEK.
ITpodmiakTrka 3a00I€BaHUN.

Koxa. Ctpoerre 1 QyHKIHs KOXHU. POJb KOXH | TEINIOPETYJIAIUY. 3aKaluBaHue
opraHu3Ma. I nrHeHa KOXH, THTHEHuYecKre TpeGoBe 1 K ofexze u o0ysu, [Ipodu-
JNIAKTHKA ¥ TlepBas OMOIIb [PU TEIUIOBOM U COJHEHE OM y/ape, 05Korax u 00OMoposxKe-
HUSX, SJIEKTPOIIOKE.
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JKernessl BHyTpeHHEHN ceKpeliy. 3HAUEHHUE JKelle . BHYTPEHHEH CEeKpEIuH I Po-
CTa, pa3BUTHS U perysinuu QyHKImi opranusma. ['op MoHbl. BHyTpricekpeTopHas ae-
SITEJIBHOCTb KeJe€3 BHYTpeHHeU cekpenuu. Poyib 1OJ OBBIX JKelle3 B Pa3BUTHH Opra-
Hu3Ma. [lonoBoe co3peBanue. I'nrueHa 10HOINY U AEB 'IIKHU.

Hepsnas cuctema. Opransl 4yBcTB. Bricias He )BHas JeSTeIbHOCTh. JHAUCHUE
HepBHOU cucTteMsl. LleHnTpansHas u nepudepudecka; HepBHas cuctema, Comarude-
CKasl U BereTaTUBHAs HepBHas cucTteMa. Poib Berera: HMBHOM HEPBHOU CHCTEMEI B pe-
TyJSIIuY paboThl BHyTpeHHUX opraHoB. Peduekc. Ped nmektopHas gyra.

Crtpoenre 1 GyHKIMH CIHHHOTO MO3Ta U OTJIEINC 3 ToJIoBHOTO Mo3ra. Kopa 60iib-
IIUX ITOJyIIapUH.

Anammzaropsl. Ctpoenue, GyHkuuu. Oprassl 4y 3CTB, UX 3HAUCHHE, TUTHEHA.

Ponp U1. M. Ceuenosa u U. I1. IlaBnoBa co3[las 4u YY€HHUH O BBICINEN HEPBHOU
nesTeabHOCTH. be3ycoBHEIE U YCIOBHEIE pe(IIeKChI. >HOIOTHIECKOe 3HaueHue o0pa-
30BaHUSI U TOPMOXEHHUS YCIOBHBIX pediekcoB. IlefBas u BTopas CUTHaJIBHBIE CH-
cteMbl. OcoOEHHOCTH BBHICIIEH HEPBHOM AEsSTENbHOC U dYelloBeKa. Peub, MBILIECHNE,
co3HaHMe Kak QyHKImu Mo3ra. ConpanbHas 00yclioB: €HHOCTh ITOBEIEHNUS YEI0BEKa.

CoH, ero 3HadYeHNe U TUTHEHA, U3MEHEHHE PaboT )CIIOCOOHOCTH B TPYAOBOM IIPO-
necce, [ urneHa yMCTBEHHOIo U (pu3HUecKoro Tpyaa. PexxuMm nHs mKoiasHUKA. Bpen-
HOE BIIUSHNME HUKOTHHA, aJIKOTOJS M HAPKOTUKOB Ha E SpBHYIO CUCTEMY.

ITonmoBas cuctema. Cuctema opraHoB pa3MHOXe 1Hs. [100BBIE XKeIe3bl U II0JI0-
BbIe KJIeTKH. OILUTOAOTBOpPEHNE U BHYTpUYTpOOHOe pa: Butue. Poxxaenue, poct, pa3Bu-
THe pebeHKa. XapaKTepUCTUKa IOAPOCTKOBOTO IIEpHo, [a. BpenHoe BIusHAE aKoros,
HUKOTHHA U IPYyTUX (aKTOPOB Ha ITIOTOMCTBO.

JIngHas ¥ 00IeCTBeHHAS TUTHeHa. 300poBbIi of pa3 xu3Hu. [IpodunakTika uH-
(hEeKITMOHHBIX 3a00JIeBaHui (BUPYCHBIX, OaKTepHabl (bIX, TPUOKOBHIX, BBI3BIBAEMBIX
KUBOTHEIMH). [Ipenynpexnenre TpaBMaTu3Ma, Ipuel [bl OKa3aHUs epBOY MEeIULIVH-
ckoit momornu. [lcuxuaeckoe u Qpuzmdeckoe 300pOBE : yenoBeka. DaKkTOPEI 3M0POBBS
(ayTOTpeHUHT, 3aKauBaHue, JBUTATEIbHAS aKTUBHO( Th). DakTOpEl pucka (CTpeccHl,
TUIOIMHAMUS, IEpEeyTOMIICHUE, TIepeoxIakaeHre). B yenHbIe U ITOJIe3HbIe IPUBLIYKH.
3aBUCHMOCTH 370POBBS HeJIOBEKa OT OKpyskarommei cj enpl. CoOmroneHue CaHuTapHO-
TUTHEHUYECKUX HOPM U IIPaBUJI 3J0POBOT0 00pa3a X1 ‘HU. PelpoykTHBHOE 340pOBbE
yenoBeka [locnencTus BIMSHUS alKOTOJS, HUKOTHUE a, HAPKOTUYECKUX BEIECTB HA
Pa3BUTHE 3apOBIIIA YeIOBEKA.

Paznen 4. HagopranusMeHHbIE CHCTEMBI

Tema 4.1. DBoJIONNOHHOE YUeHHE

Bun, ero xpurepuu. Muxpossomonus. [lonymnsn 15 — e IMHUITA MUKPO3BOJIFOLIAN
U CTpYKTypHas eniuHuIa Buaa. BunoobpazoBanue. K outepun Buna. Ilonsatue copra
PacTEeHUU U IIOPOJIbI )KUBOTHBIX.

OcHOBHBI€ OJOXXEHUS 3BOIONMOHHOrO yueHus Y. [lapBuHa. 3HaUYE€HHUE TEOPUHU
SBOJIFOLIMHM JIJI Pa3BUTHS €CTECTBO3HAHUS.

JIBIOXyTIe CHUITBI SBOJFOIMH: HACIEICTBEHHOCTE , ©3MEHUYMBOCTh, O0pHE0Oa 3a Cy-
IIIECTBOBAaHME, M3OJIALIUS, €CTECTBEHHBIN 0TOOp. Berymas poyb €CTECTBEHHOIO OT-
6opa B 3Bomoruu. CHHTETHYECKast TEOPHS SBONIONUY DieMeHTapHble (PaKTOPEI 3BO-
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mormn, Vicenenosarus C. C. YerseprkoBa. Poiib 3B0. FOIMOHHOM TeOPHUHU B (POPMHUPO-
BaHUM COBPEMEHHOM e€CTeCTBEHHOHAYYHOMN KapTHHBI MHpa. JloKa3aTelbCcTBa 3BOJIIO-
IMH JKUBOM MPUpPOIEI. Pe3yibTaThl SBOIOLUM: IIPH :IOCOOIEHHOCTh OPraHU3MOB K
cpelle oOWTaHwUs, MHOr00Opa3re BUIOB.

Maxpossomorst. Hanpasnenns u mytu somon 1 (A. H. Cesepos, . 1. [Tmais-
rayseH). brosormdeckuii mporpecc u perpecc, apoMopd: 13, AIH0aNaITalHs, JereHePaIs.
I TpyHpEbI GHOJIOTHIECKOTO Iporpecca U perpecca. I'mi oTe3a BOZHUKHOBEHHMS JKH3HU Ha
3eMJIe, OCHOBHEIE apOMOP(]O36I B SBOJIOIMM PACTECHHUMN I KHUBOTHBIX.

ITpoucxoxaenue genoBeka. Y. JlapBrHa MpOKCX0x JSHHUE YETOBEKA OT KUBOTHBIX.

JIBYDKYIIHE CHIIBI aHTPOIIOTEHE3a: COIMANbHEIE ‘[ Oronorudeckue GakTopsl. Be-
IyIIas poJib 3aKOHOB 00IIeCTBEHHOM XU3HU B COLIAA) BHOM IIPOIPECCE YEIOBEUCSCTRA.

JpeBHeiimye, IpeBHUE U UCKOIIaeMBbI€ IO C( BDEMEHHOI'O THIIA.
YenoBedecKre pachl, UX MPOUCXOXKICHNE U € 1HCTBO. AHTHHAYYHAs, PEaKIly-
OHHAS CYITHOCTh COI[MAILHOI0 JapBUHUA3MA U PacHs) a.

Pazagen 5. OcHOBBI 3K0JIOTHH

Tema 5.1. BBenenne B 3K0JIOTHI0

IIpeaMeT W 33134y SKOJIOTHH. JKOJOTHIECKUE ()aKTOPEI aOMOTHYECKHE, OMOTH-
JeCKUe, aHTPOIIOreHHbBIE, X KOMILUIEKCHOE BO3ZEHCTE e Ha OPraHu3M

®oTonepuoan3M. Cpensl KU3HA. DKOJIOTMIECKa I HUIIA.

Bup ero skomormdeckas xapakrepuctuka. ITomy: suvs, H3MEHEHHE €€ YUCIICHHO-
CTH, CITIOCOOBI PEryIMPOBaHUM YHCICHHOCTH, Panuol (abHOE MCIIOIB30BaHKE BUIOB,
coxXpaHeHHe HX pa3HooOpa3us.

Tema 5.2. JkocucTeMbl H NPUCYLIHE HM 3aK0] (OMEPHOCTH

DxocucreMa (OHOreoneHo3), €¢ KOMIIOHEHTEI. I OMIIOHEHTHI 3KOCHCTEMBI: IIPO-
IOYLIEHTHl, KOHCYMEHTHI, PEAyIEHTHl, UX poJib. BUIOF as ¥ IIPOCTPaHCTBEHHAA CTPYK-
Typa skocucteMbl. Tpodudeckue ypoBHH. Llenu u ce’ ¥ NUTaHKA UX 3B€Hbs. [IpaBuia
SKOJIOTUYECKOU IMUPaMUIEI,

Paznoo6pasue sxocucteM (OuoreoneHo3oB). Can 0pa3BUTHE U CMEHA SKOCHUCTEM.
VCTORYMBOCTE U AWHAMHUKA SKocucTeM. bronorudec :oe pazHoobpasue, caMOperyJis-
(U1 ¥ KPYTOBOPOT BEINECTB — OCHOBA YCTOHYMBOIO )a3BUTHA SKOCHCTEM. [IpHanHE!
YCTOMYMBOIrO Pa3sBUTHS 9KOCHUCTEM. I [pHIMHEI yCTOHY 1BOCTH U CMEHBI 9KOCHCTEM. M3~
MEHEHUS B 9KOCHCTEMaXx ITOJ BIUSIHHAEM JESTEIbHOC M YeIoBeKa ATIPOSKOCHCTEMEL,
OCHOBHBIE OTIIUYHS OT IPUPOIHBIX 3KOCUCTEM.

Tema 5.3. OcHoBBI yueHnus o Onocgepe

Brocdepa — rirobanbpras skocucteMa. [ mobanbHE e u3MeHeHus B Ouocdepe. B. H.
Beprasckuit o Bo3HukHOBeHUH 6nocdeps!. I'panuis 6uochepsl. bromacca mosepx-
HOCTH CYIIIH, MHPOBOIO OKeaHa, Io4BEL. JKuBoe Bel cTBO U ero GyHkiuu. Kpyroso-
pPOT BEITECTB U IIpeBpalleHne YHeprun B Ouocdepe. ICHOBHBIE 3KOJIOTHYECKUE MIPO-
Omembl coBpeMennocTH. [TyTu pemenus skosormyec ux npobdiem. Hoocdepa. Ilpa-
BUJIa TIOBEJICHUS B IIPUPOIHOM Cperie.
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