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2. IlosscHuTenbHas 3amucKa

Pabouas nporpamma kypca «buosorus» 11 6- 9 kiraccoB 0011e00pa30BaTEIILHON IITKOJIBI
COCTaBJICHAa Ha OCHOBE aBTOpckoi nporpammbl H.M.Connna «buonorus. O0mue 3akoHOMEPHOCTHY,
KOTOpasi BXOAUT B COOpHUK mporpamm: [Iporpammel asist 00111e06pa3oBaTENbHBIX YUPEKACHUMN.
[Tpuponosenenue 5 knacc. buonorus 6-11 k1. — M.: JIpoda, 2008.-328 c., 1 HHCTPYKTHBHO-
MeToanyeckoro nuckMa «O npenonaBaHuu npeamera «bruonorus» B 001e00pazoBaTeIbHbIX
yupexnenusx benropoackoit oomactu B 2014-2015 yuebHOM Toxy» AenapTaMeHTa 00pa3oBaHus,
KYJIBTYPHOH MOJIOZIC)KHOM momuTukH benropoackoit obnactu, bearopoackoro pernoHaaIbHOTO
HUHCTUTYTa NOBBIMICHUA KBaJ’II/I(I)I/IKaLII/II/I
1 Ipo(ecCHOHANIbHOM TIEPENOAr0TOBKE crieruanucToB. [I[porpaMmma coctaBieHa B COOTBETCTBUU
¢ TpeboBaHusAMH (DeepaTbHOTO KOMIIOHEHTA FOCYIapCTBEHHOT0 00pa30BaTEIbHOTO CTaHIapTa
OCHOBHOT0 00111€r0 00pa30BaHus 0 OMOJIOTUH, YTBEPKIACHHOIO IPUKA30M MUHHUCTEPCTBA
obpaszoBanus Hayk PD Ne 1312 ot 09.03.2004 ropa.

N3ydenue 61MoI0ruu Ha CTYIIEHH OCHOBHOT'O 00IIIeT0 00pazoBaHus B 6-9 kjaccax HampaBiIeHO
Ha JIOCTHKECHUE CIEAYIOIIUX Leseu:

[TpuoOperenue 3HaHUM 0 KHUBOH NPUPOJE U IPUCYLIUX €l 3aKOHOMEPHOCTSIX, OBJIa/ICHHUE
YMEHUSIMH [IPUMEHSATh OMOJIOTNYECKHe 3HaHUS AJIs1 00bsSCHEHUS IIPOLIECCOB U SIBICHUN KUBOM
IIPUPOJIbI, UCIIOJIb30BaTh 3HAHUS U YMEHHS B IPAKTUYECKON AEATEIbHOCTH U ITOBCEIHEBHON
’KM3HU YEJIOBEKA JUI COXPAHEHUsSI COOCTBEHHOT'O 3/J0POBbsI, OXPaHbl OKPYXKAOLIEH Cpeibl, TO ECTh
IUIs1 BOCIIUTAHUS SKOJIOTMYECKOH, FTeHETUUECKOW M TMTHEHNYECKON IPaMOTHOCTH

3agaun:

- CTMOJIb30BaHUE JJIs TO3HAHUS OKPY>KAIOIIETO MUPa PA3IUYHBIX METOJ0B (HAOIOIEHUE,
W3MEPEHHE, OMBIT, SKCTICPUMEHT, );

- OIPEJIEJIEHNE CTPYKTYPbl O0BEKTA MO3HAHMUS, TIOUCK U BBIJIEJICHUE 3HAUMMBIX
(YHKIMOHAIBHBIX CBSI3€H U OTHOLICHUH MEXIY CTPYKTYPaMH IIeJI0T0;

- CpaBHCHHEC, COITOCTABJICHUC, KJIaCCI/I(I)I/IKaL[I/IH, PaHKUPOBAHUC 00BEKTOB I10 OIHOMY
HJIN HCCKOJIBKHUM KPUTCPUAM;

- UCCJIICAOBAHUC HECITOXKHBIX MPAKTHYCCKUX chyaunﬁ, BBIJIBUKCHHUEC npe;:monomeHm‘/'I,
ITIOHUMAHHEC HGO6XOI[I/IMOCTI/I HX IIPOBCPKU HA NPAKTUKE, UCITOJIB30BAHUC MTPAKTUUCCKUX U
J'IaGOpaTOpHBIX pa60T, HCCJIOKHBIX DKCIICPUMCHTOB IJIA 1OKAa3aTCJIIbCTBA BHIABUT'ACMbBIX
npennonomeﬂm‘/’l, OIMMCAHUC PCIYJIbTATOB 3TUX pa60T;

- MCTIOJIb30BaHUE AJIs PEIICHUS TTO3HABATENbHBIX 3aau Pa3IMYHBIX HICTOYHUKOB HH(OpMAIINH;
- CaMOCTOSITEIbHAS OpraHU3aIHs y4eOHOU IeATeTbHOCTH;

- coOJIrOIeHNEe HOPM TIOBE/ICHUS B OKPYXKAFOIIEH cpejie, MpaBil 3J0POBOTO 00pa3a KU3HHU.



I/I3MeHeHHH, BHECCHHLIC B AaBTOPCKYIO

nporpammy 6 KJacc

ABTOpPCKasi mporpaMmma N3menenus O6ocHOBaHUS
Paccuurana Ha 35 yacoB Paccuurana Ha 34 yaca.

Tema «Opranusm u cpena» 2 | Ha temy «Opranusm u cpena»

yaca otBeJieH | yac

7 xnacc

ABTOpCKas mporpamma N3menenus ObocHoBaHMe

Paccunrana na 70 yacos (4
yaca pe3epBHOE BpEeMsl)
Tema 4.16 Knacc

Minekonuraromue (4 dyaca)

Paccunrana Ha 68 yacos (2
yaca pe3epBHOE BpEMsI)

JloGaBnen 1 gac u3
pe3epBHOro BpeMeHHu (5
Y4acoB)

1 yac pe3epBHOrO BpeMEHHU
HCIOJNIb3YETCs Ha MIPOBEICHUE

HUTOTOBOT'O TCCTUPOBAHUA

C uenbro 6oee TIryboKoro
U3y4YCHUS TAHHOM TEMBI

C nenbro NpoBEPKH YCBOCHMUS
OCHOBHBIX BOIIPOCOB
IIPOMIEHHOT 0 Kypca

8 Kiacc

ABTOpCKast mporpaMma

N3meHnenus

Oo0ocHoOBanue

Paccuurana na 70 yacos (7
YacOB PE3EPBHOE BPEMSI)
Tema 5. Koopaunanus u
perymsius (10 gaca)

Tema 7. BHyTpenHss cpena
opranusma (3 Jaca)

Tema 16. UenoBek u ero
310pOBhe (4 "aca)

1 yac PE3CPBHOIO BPEMCHHU

Paccunrana Ha 68 yacos

JloGaBiieHs! 2 yaca u3
PE3epBHOTO BPEMEHH

JloGaBnen 1 gac u3
pE3EepPBHOTO BpEMEHU

JloGaBnen 1 yac u3
pPE3epPBHOTO BpEMEHU

Hcnonb30BaH Ha TOBTOPEHUE
Y MPOBEJICHUE UTOTOBOTO
TECTUPOBAHUSA

C uenbto 6omee riryboKkoro
H3Yy4EHUS BOIPOCa

C uenbro 6omee riay0oKoro
M3YYeHHsI BOIIpOca

C uenbto 6omee rrybOKOTO
H3Yy4EHUS BOIPOCa

C uensro 00001eHus
HW3YY4EHHOT'0 MaTepuasia




ABTOpCKasi mporpaMmma N3menenus Ob6ocHOBaHME

Paccumrana Ha 63 ygaca (5
94acoB Pe3epPBHOE BPEM)
Paznen 2 CtpykrypHas JobGasnensl 4 yaca u3 C nenpio 6osee riIyooKoro
OpraHHU3aLus KUBBIX PE3EPBHOTO BPEMEHH U3y4YCHUS TAaHHOU TeMBI
opranu3moB (10 gacoB)
1 yac pe3epBHOTO BpEMEHU C 1enbpo npoBeCHUS
UCIIOJIb30BaH HA MIPOBEACHUE | KOHTPOJIS YCBOCHHS

WTOrOBOT'O TECTUPOBAHUSA M3Yy4YEHHOT'0 Kypca

Y4yeOHO-MeTOANYEeCKHIT KOMILICKC:
6 Kaacc

1. H.WU. Conun. «buonorus. XKupoi opranu3zm» 6 kiiacc: Y4eOHUK 00111€00pa3oBaTeNbHbIX
yueOHbIxX 3aBefenuil. — M.: Ilpoda, 2010.

2. Pabouas Terpanp Ha neyatHoi ocHoBe K yueOHUKy H.W. Conuna «buomnorus.
Kusoii opranuzm» 6 kiacc. — M.: [poda, 2012.

3. buonorus. XKusoit opranusm. 6 ki.: TectoBbie 3a1anus / C.B.barotckuid,
JL.U.PyGauesa, JI.W.Ilypxanos.- M.: [Ipoda, 2008. — 192 c.

4. KoHTposbHO-U3MepuTenbHble MaTepuainsl. buomnorus: 6 kinacc / Coct. C.H.bepesuna. —
M.: BAKO, 2010.- 112 c.

7 kjaacce

1. B.b. 3axapos, H.1. Conun. «Pa3HooOpa3ue KUBBIX OPraHU3MOBY 7 Kiacc: YUeOHHUK
00111e00pa3oBaTeNbHBIX YUeOHBIX 3aBeAeHui. — M.: [Ipoda, 2010.

2. Pabouas Terpajap Ha Ie4aTHOM OcHOBE K yueOHuKy B.B. 3axaposa, H.1. Connna
«Pa3Hoo0pa3ue KHUBbIX Opranu3MoBy 7 kiacc. — M.: [Ipoda, 2012.

3. buonorus. PasHooOpa3ue KUBBIX OpraHu3MoB. 7 Ki1.: TecToBble 3aMaHus /
C.B.barorckuit, JI.U.Py6auera, JI.U.11ypxamnos.- M.: Ipoda, 2008. — 192 c.

4. KoHTpoabHO-u3MepuTenbHble Matepuaisl. buonorus: 7 knace / Coct. C.H.bepesuna. —
M.: BAKO, 2010.- 112 c.

8kiace

1. H.W. Conun, M.P. Canun «YenoBek» 8 kiacc: YueOHUK 0011e00pa3oBaTeIbHbIX
yaeOHbIX 3aBenenuid. — M.: JIpoda, 2010.




2. Pabouas Terpanp Ha neyatHoi ocHoBe K yueOHuky H.WU. Conuna, M.P. Canuna
«UYenmosex» 8 kmacc. — M.: [Ipoda, 2012.

3.buonorus. Yenosek. 7 ki.: Tecrossle 3amganus / C.B.barorckuii, JI..PyGauesa,
JL.W.Ilypxanos.- M.: [Ipocda, 2008. — 192 c.

4. KoHTpoibHO-U3MepuTebHbIe MaTepuaibl. buonorus: 8 kmacc / Coct. C.H.bepesuna. —
M.: BAKO, 2010.- 112 c.

9 kiaacce

5. C.I'. MamonTos, B.b. 3axapos, .b. Aradonos, H.. Conun «buonorus. O6mue
3aKOHOMEPHOCTH» 9 Kitacc: YUeOHHK 00I11e00pa30BaTeIbHBIX YUCOHBIX 3aBEICHUMN. —
M.: JIpoda, 2010.

6. Pabouas TeTpans Ha nmeyaTHol ocHOBE K yueOnuky C.I'. MamonToBa, B.b. 3axaposa,
N.b. Aradonosa, H.W. Coanna, M.P. «buonorus. O0mue 3akoHoMepHOCTH» 9 Ki1acc.
—M.: lpoda, 2012.

7. buonorms. O6mue 3akoHomMepHOCTH. 9 KII.: TecroBeie 3amanus / C.B.barorckwii,
JL.U.Py6auesa, JI.N.Iypxanos.- M.: [Ipoda, 2008. — 192 c.

8. KontponbHO-u3MepuTenbHbie MaTepuaibl. bruonorus. OOmnue 3akoHOMEpHOCTH: 9
kiacc / Cocr. C.H.bepe3una. — M.: BAKO, 2010.- 112 c.

Mecto nmpeamMera B y‘leﬁHOM IJIaHe

Pabouast mporpamma paccuutana Ha 278 4yacoB [uis 0043aTeIbHOTO N3y4YEeHUs] OMOJIOTHH Ha
CTYIIEHH OCHOBHOTO 00111ero 00pazoBaHus B 6-9 kiaccax u3 pacdera 2 yueOHbIX 4aca B HEJEIIO

JIaGopaTOpHBIX U MPaKTUYECKHX padoT - 58

IIpeobaanaromeii Gpopmoii TEKyIero KOHTPOJIS SBJISIETCA OMPOC YYAIIUXCS B COYETAHUH C
poBepouHbIMH paboTamu, Tectamu. Ha ocHoBanuu [TomoskeHus o MpoMeKyTOIHON
aTTecTaluu 00y4YaIOUIUXCs [IIKOJIBI MPOMEKYTOYHON (hOPMOIT KOHTPOJIS SIBISIFOTCS] YeTBEPTHBIE
Y TOZI0Bas OIIEHKHU, KOTOPHIM MPEIIECTBYET UTOrOBasi MpoBepodHast padbora. J{is
MPUOOPETEHUsI TPAKTUUECKUX HABBIKOB U MOBBIIICHHSI YPOBHS 3HaHUU B Pa0OUyIO MPOTrpamMmy
BKJTFOUEHBI JTAOOPATOPHBIE M TIPAKTUUYECKUE PabOTHI, mpeaycMoTpenHbie [Ipumeproit
nporpamMmoii. Hymepanus nabopatopHbix paOOT laHa B COOTBETCTBUHU C TIOCIIEI0BATEIBHOCTHIO
YPOKOB, Ha KOTOPBIX OHH MTPOBOAATCS. Bee maboparopHble U MpakTUYeCKUe paObOThI SBIISIOTCS
sTanamMu KOMOMHUPOBAHHBIX YPOKOB U MOTYT OIIEHUBATHCS 110 YCMOTPEHUIO YUUTEISL.



@®opMbl OPraHU3alMu y4e0HOr0 npouecca
[Ipu opranuzanuu yueOHOro mpolecca UCIOIb3yeTCs CIEAYoIas CUCTEMa YPOKOB:

Yy ‘POK —JieKuus - n3J1aractcd 3Ha4uTCJIbHasd 4aCTb TCOPECTHUICCKOIO
Marcpuaia I/I3y‘laeMOI71 TEMBI.

Ypok — uccneodosanue - na ypoke yuaniuecs pemiarT npoOJIeMHYIO 3a1auy
HCCIIEIOBATENLCKOIO XapakTepa aHaTUTUYECKUM METOJIOM U C TIOMOIIbIO KOMITbIOTEpPa
C MCTIOJIb30BaHUEM Pa3IMUHbIX J1a00paTOpHUil.

Komounupoeannwtii ypox - npenonaraeT BbIIOIHEHUE paboT U 3a1aHUM pa3HOTo BUJA.

YPOK —mecm - TCCTUPOBAHUC ITPOBOAUTCA C HCJIbIO JUArHOCTHKHU HpO6€JIOB 3HaHPII>'I,
KOHTPOJIA YPOBHA O6y‘IeHHOCTI/I yqamuxcsa, TDCHUPOBKU TEXHHUKE TECCTUPOBAHUA.

Ypok — camocmoamenvnasn paboma - npeniararoTCs pa3Hble BUIIbI CAMOCTOSTEIBHBIX
pabor.

Ypok — 1adbopaTopHasi padboTa - MPOBOJUTCS C IEIbI0 KOMIIEKCHOT'O MPUMEHEHUSI
3HAHUH.

OcHoBHas (bopMa OpraHnn3anvuu O6pa30BaTeJ'ILHOFO nponecca — KJIaCCHO-ypo4uHas CUCTEMaA.
Hpe,Z[YCManI/IBaCTCH IMPUMCHCHHUC CJICAYIOMIUX TEXHOJIOTHI 06yquI/151:

1. TpaauumOHHAs KJIACCHO-YpOYHas

2. DIIEMEHTHI TPOOJIEMHOTO O0YICHUS

3. TEXHOJIOTHH YPOBHEBOH nuddepeHmanum
4. 31m0poBbecOeperaroe TeXHOJIOTUN

5. UKT



TemaTnyecku njiaaH

6 kiaacc
Tema KonnyectBo yacoB KonnyectBo 1abopaTopHbIX U
MIPaKTUYECKHUX padoT
CtpoeHnue u cBoiicTBa kuBbIX |10 5
OpPTraHu3MOB
KusnenesarenbHOCTh 23 6
OpPraHNu3MOB
OpraHusm U cpeja 1 -
Bcero 34 11
7 kJaace
Nen/m | HaumeHoBaHue TemMbl Bcero Jlaboparopubie
4acoB paboThI
1. Bsenenne 3
2. I{apcTBO NpoKapuoT 3
3. I{apcTBO rpu6OB 4 2
4 HapcTBo PacTenus 16 10
S. I{apcTBO )KMBOTHBIE 39 10
7 Bupycsl 2
8 IToBTOpEeHME 1
68 22
Bcero

8 kiacce




Tema

KomanuectBo yacos

KonndecTBo mabopaTopHBIX 1
NPaKTUYECKUX padboT

MecTo denoBeka B cCTEME 5 -

OpPTaHHYECKOTO MHUpa

OO0muit 0030p CTpoeHUs 1 4 2

¢byHKUIMH opraHu3zmMa

YeIoBeKa

Koopaunanus u perynsius 12 2

Ornopa 1 IBUKEHHE 8 3

BnyTtpennss cpena opranuzma 4 1

Tpancnopt BeriecTs 4 2

Hpixanue 5 2

[TumeBapenue 5 3

OOMeH BelecTB U SHEPTHH 2 -

Brinenenune 2 -

[ToxpoBsl Tena 3 1

PasmHOXeHMe 1 pa3BUTHE 3 -

Bricmias HepBHas 5 -

JESITENbHOCTD

YenoBek U €ro 3710pOBbE 5 2

[ToBTOpEHME 2 -
68 18

Bcero

9 ki1ace
Tema KomnuecTBo vyacos KonnuectBo nabopatopHbIX U
MPAKTUYECKHUX paboT

Beenenue 1

DBOJIOIHS )KUBOTO MUpa Ha 20 2

3emuie

CTpyKTypHasi OpraHu3aus 15 1




KHUBBIX OPraHu3MOB

PasmuoOxkeHue u 6 -
UHIUBUIYaIbHOE Pa3BUTHE
OpPraHUu3MOB

HacnencrBeHHOCTE U 14 2
W3MEHYUBOCTH OPTraHU3MOB

BzaumoorHOIIEHUS 11 2
opranusma u cpesibl. OCHOBBI

9KOJIOTUU
[ToBTOpEeHME 1 -
Bcero 68 7

Conep:xanue TeM y4eOHOIi mporpaMmmbl 6 Kiacc
(1 uac 6 neoenio; scezo 34 uacf)

Paznen 1: CTPOEHUE XXMUBbIX OPTAHU3MOB (10 uacos)

Tema 1.1: Yem kuBO€ OTIIMYAETCSA OT HEXXKUBOTO

MHoroo6pasue KHUBBIX OpraHu3MoB. (OCHOBHBIE CBOWCTBAa JKHUBBIX OPraHU3MOB:
KJIETOYHOE CTPOEHHUE, CXOJIHBIM XMMHUYECKHM cOCTaB, OOMEH BELIECTB M 3HEPIHH, NMUTAHHE,
JbIXaHUE, BBIACIEHUE, POCT U Pa3BUTHE, PA3APAKUMOCTD, IBUKEHUE, PA3MHOKECHHUE.

Tewma 1.2: XuMuueckuii COCTaB KIETOK

Cooeporcanue xumuueckux s1emenmog 6 kKieTke. Bona, apyrue HeopraHuyeckue
BELIECTBA, UX POJb B JKU3HENEATEIbHOCTH KJIETOK. OpraHmdeckue BellecTBa: OENKH, KHUPHI,
YTJI€BO/IbI, HYKJIEUHOBBIE KHCIIOTBI, X POJIb B KJIETKE.

Tewma 1.3: CtpoeHue pacTUTEILHON U )KUBOTHOU KJIETOK

Knerka — anemMenTapHas eIuHHIIA )KUBOTO. S iepHble U Oe3bsaaepHble KineTku. CTpoeHue
¥ (QYHKIUH s1/ipa, LIATOIUIA3MbI M €€ OPraHOUA0B. XpOMOCOMBI, UX 3HaueHue. Pa3znuuus B
CTPOECHHUH PACTUTEIBHOU U JKUBOTHOM KJIETOK.

Tema 1 4: Jlenenue KIeTKU

Jlenenue — BaxHei11ee CBOMCTBO KIETOK. /[Ba OCHOBHBIX THIA JEJIEHUS — MUTO3 U
Meito3. Pons xpoMocoMm nipu feneHuy KiaeTok. OuHapHbIN U JBOWHONW HAOOp XPOMOCOM.

Tewma 1.5: TkaHM pacTeHUN U KUBOTHBIX

[lonsatue «rkaHb». KieTouHble 3JE€MEHTBHI U MEXKKIETOUHOE BEIIECTBO. THIBI TKaHEH
pacTeHmii, UXx MHOrooOpasue, 3HayeHHe, OCOOEHHOCTH CTPOCHHUSA. THIBI TKaHEH >XUBOTHBIX
OpPTraHU3MOB, UX CTPOCHHE U (PYHKIUH.

Tema 1.6: Oprassl ¥ CUCTEMBI OPTAHOB

[Tonsitne «opram». OpraHel IBETKOBOTO pacTeHHs. BHeIIHee CTpoeHWE M 3HAYEHHE
kopHsi. KopueBbie cuctembl. Bunonsmenenus kopueit. Ctpoenue u 3HaueHue nodera. [louka —
3adato4Hblid ober. Ctebenpb Kak oceBoi opraH mobOera. [lepenBmkeHue BEMIECTB MO CTEOIO.
Jluct, ctpoenne u Gynkiuu. [Ipocteie U cinoxkHbie TUCThA. [[BETOK, €ro 3HaUE€HWE U CTPOCHHUE
(OKOJIOIIBETHUK, THIYMHKH, TiecTukH). Conerus. [1noael. 3nauenune u paznoodpasue. CtpoeHue
CEMSIH OJHOJIOJIBHBIX U JIBYAOJBHBIX pacTeHuil. CucrteMa opranoB. OCHOBHBIE CHCTEMBI OPTaHOB
KUBOTHOTO OpraHu3Ma: MHILEBapUTENbHAs, KPOBEHOCHAs, JAbIXaTelbHas, BbIICIUTEIbHAS,
ONOPHO-/IBUTaTEIbHAsA, HEPBHAS, YHAOKPUHHAS, PA3MHOKEHHS.




Tema 1.7. Opranu3sM Kak equHOE LEN0e

B3auMocBs3p  KJIE€TOK, TKaHeH, OpraHoB B opraHusmax. JKHUBbIE OpraHU3Mbl H
OKpy’Karolas cpefa.

JlaGopaTopHbIie pabOTHI:
1.0Onpenenenue coctaBa ceMsiH MieHUIBI. OnpeaeneHne CBOUCTB OEIKOB, )KUPOB U YIIIEBOJIOB.
2.CtpoeHue KJIETOK XKHUBBIX OPIraHU3MOB.
3.TkaHU KUBBIX OPTaHU3MOB.
4.Pacrno3HaHle OpraHoB y paCTEHUM
5.Pacnio3HaHue OpraHoB y )KUBOTHBIX

Paznen 2: KUBHEAESTEJIBHOCTb OPI’TAHU3MA (23 uaca)

Tewma 2.1: [lutanue u nuiieBapeHue

CymHocTh moHATUS «@uTaHue». OCOOEHHOCTHM MHUTAHUS PACTUTEIHHOIO OpraHu3Ma.
[TouBennoe nurtanue. Boznymnoe nutanue (dporocunte3). OcoOOEHHOCTH MUTAHUS KUBOTHBIX.
TpaBosiiHbIE KUBOTHBIC, XUIHUKHU, TPYIHOEIbl, CAHMOMOHTHI, Tapa3uThl. [luieBapenue u ero
3HaueHue. OCOOEHHOCTU CTPOCHUS NUIIEBAPUTEIBHBIX CUCTEM XUBOTHBIX. [IuiieBapuTenbHbie
(epMEHTHI 1 UX 3HAYCHHE.

Tewma 2.2: JIpixanue

3HaudeHue apixanus. Poip Kuciopoaa B Ipolecce pacilerieHusi OpraHMueCKUX BEIECTB
U 0CBOOOKIEHUH dHepruu. [{pixanue pacteHuil. Ponb yCThbUIl U yeueBUYEK B IIPOLIECCE JIbIXaHUS
pactenui. Jlpixanue sKMBOTHBIX. OpraHbl AbIXaHUsS KUBOTHBIX OPTraHU3MOB.

JemoHncTpanuu: ONbIThI, WUTFOCTPUPYIOLIUE JIbIXaHUE MPOPACTAIOLINX CEMSH.
OO6HapyxeHue yriIeKuciIoro ra3a B BbIBIXaeMOM BO3/IyX€E.

Tewma 2.3: TpancnopT BEUIECTB B OpraHU3Me

[lepenoc BemiecTB B opraHusme, ero 3HaueHue. llepeaBmkeHHEe BELIECTB B PACTEHUHU.
OCcoOEHHOCTH CTPOCHHSI OPraHOB PACTEHHM, OOECIEYMBAIOIIUX IPOIIECC MEPEHOCa BEIIECTB.
OcoOeHHOCTH MepeHoca BEIIECTB B OpraHu3Max >KUBOTHBIX. KpoBeHOCHas cucrema, ee
cTpoenue u GyHKuU. ['emonumpa, KpoBb, €€ COCTaBHbIE YacTH (TU1a3Ma, KJIETKH KPOBH).

Tema 2.4: Beinenenue

Ponb BbiIEneHUs B mpoliecce KU3HEAEATeIbHOCTH OPTaHU3MOB, POAYKTHI BBIJIETICHUS Y
pacTeHMii M JKUBOTHBIX. Bblienenue y pactenuil. Boigenenue y uBOTHBIX. OCHOBHBIE
BBIIETUTENIbHBIE CUCTEMBI Y )KUBOTHBIX. OOMEH BEIIECTB U YHEPTHH.

Tema 2.5: OnopHbI€ CUCTEMBI

3Ha4YeHHE OMOPHBIX CUCTEM B )KM3HU OpPraHu3MoB. OTIOPHBIE CUCTEMBI PACTEHUH.
OnopHble CUCTEMBI )KUBOTHBIX.

Tema 2.6: JIBuxkeHue

JIBroKeHre Kak BayKHEUIas 0COOEHHOCTh )KMBOTHBIX OpPTraHU3MOB. 3HAUCHUE
JBUTATEIbHOW aKTUBHOCTH. MeXaHU3Mbl, 00€CIeUnBaOIINE ABMKEHNE )KUBBIX OPTaHU3MOB.

Tema 2.7: Perynsanus nporeccoB )KU3HEAEATEIbHOCTU

KusneneaTenbHOCTh OpraHM3Ma M €€ CBfA3b C OKpyXarouled cpeaou. Perymsanus
MIPOLIECCOB )KU3HEAEATEIbHOCTH OpraHnu3MoB. Paznpaxxumocts. HepBHast cuctema, 0coOeHHOCTH
crpoenusi. Pedrexkc, MHCTUHKT. DHAOKpUHHAs cuctema. Ee ponb B peryisiuuu MporeccoB
KU3HEIEeATeNbHOCTH. JKene3sl BHyTpeHHEHN cekpennn. PocToBble BeniecTBa pacTEeHUM.

Tewma 2.8: Pa3mHOXeHHE

buonoruueckoe 3HaueHne pasMHOXKEHUS. Bunpl pazMHOokeHHd. becnonoe pasMHoOkeHHE
KUBOTHBIX. becrnonoe pasmHokeHue pacteHuid. IloroBoe pa3MHOXKEHHE OpIraHHU3MOB.
Oco0eHHOCTH TMOJIOBOTO Pa3MHOXKEHHUS KUBOTHBIX. Opranbl pazMHOKeHHUs. [1oyoBbIe KIIETKU.
OmnonorBopenue. IlonoBoe pasmHokeHue pacTeHuil. OmnbUICHHE, TBOWHOE OIJIOJAOTBOPEHUE.
OO0pazoBaHue TIOA0B U CEMSIH.

Tema 2.9: Poct u pazButue



Pocr u passutue pacrenuil. UuausuayansHoe pazsurue. Pacnpoctpanenue mioaoBs u
cemsiH. CoCcTOsTHUE TOKOSI, €T0 3HAU€HUE B )KU3HU PACTCHU. Y CIIOBUS IPOPACTaHUs CEMSH.
[Tutanue u poct npopocTkoB. OCOOEHHOCTH Pa3BUTHS )KUBOTHBIX OPraHu3MoB. Pa3zButue
3apojpiia. [loctamOpuonansHoe pa3BuTHE )XUBOTHBIX. [IpsiMoe u HenpsiMoe pa3BUTHE
JlaboparopHble pabOTHI:
6.IlepenBu>keHue BOJIbI U MUHEPATBHBIX BEIIECTB MO CTEOIIIO
7.Pa3zHO00Opasue OMmopHBIX CUCTEM OPTaHU3MOB
8.[IBmkenue nudyzopuu Tyenpru
9.IlepemelniieHue 105X1€BOT0O YEPBs
10.BereratuBHOE pa3MHOKEHUE KOMHATHBIX PACTCHUN
11.IIpsimoe u HenpsIMOE pa3BUTHE HACEKOMBIX.

Pasznen 3: OPTAHU3M U CPEJA (1 uac)

Tema 3.1: Cpena oburanusi. DakTopsl Cpeabl

Brnusinue dakTopoB HEXXUBON IPUPOIBI (TEMIIEPATYPa, BIAXKHOCTh, CBET) Ha )KUBBIC
opranu3mMbl. B3aMOCBS31 KUBBIX OPTraHU3MOB.

Tewma 3.2. [Ipupoansie cooOImiecTBa

[TpupomnHOe coobmiecTBo 1 dKOocHcTeMa. CTPYKTypa U CBS3H B IPUPOIHOM COOOIIECTRBE.
Ilenu nuTanus.

UTto MBI y3HAJIA O CTPOCHUU U JKU3HEICATEIIFHOCTH )KUBBIX OPTaHU3MOB.

Conep:xanue TeM y4eOHOI MporpaMmmsbl 7 Kjaace
(2 yaca B Hejes10, Bcero 68 yacon)

1.BBenenue - 3u
buonorus — Hayka o >kuBbIX opranuzMax.lIpuurHbl MHOro0Opa3ust OpraHU3MOB: pa3InyHas
POJIb B KPYTOBOPOTE BEIIECTB, PA3IMUUsI CPEbl 0OMTaHUs U 00pa3a KU3HU, MHOTooOpasue
IUTAaHOB CTPOEHUS OPTaHU3MOB, CTpaTEruii UX pa3MHOkeHUs. CucTeMaTuka — HayKa o
MHOTI000pa3uy KUBBIX OpraHU3MOB. BaxkHeie cucremMatnueckue rpymmbsl. OCHOBHbIE
LapCTBa KUBOM MPUPOJBI: Oe3bsiIepHbIE, pACTEHUS, TPUOBI, )KUBOTHBIE.

2.IlapcTBo Ilpokapuorsl - 34
bakTepun — MeaKue 0JJHOKJIETOUHbIE OpraHU3Mbl, 0OUTarOIIME B OJHOPOIHOM cpene. CTpoeHue
¥ 0OMEH BeIlecTB OaKkTepuanbHOM KiIeTKH. Kak MpoucXoauT Hacie0BaHue, pOJib MOJIEKYJIbI
JIHK B pazmHOxkeHHUU opraHu3MoB. PazMHoxkeHne MUKpoOoB. Ponb GakTepuii B Hatei
KHU3HU (O0JIE3HETBOPHBIE, HUCIIOIB3yEMbIE B IPOM3BOJICTBE, PEIYLIEHTHI B IPUPOIHBIX
9KOCHCTEMaAX, MoJe3Hasi MUKpOo(dIopa OpraHu3Ma: Ha KOXe, BO PTY, B KUILIEYHHKE).

3. HlapcTBO rpudoB - 4 4
CtpoeHue KIeTKH SAEPHBIX OPraHu3MOB. DyKapHOThl. [ pubbl — retepoTpodsl (canpoTpodsl).
CtpoeHue U Ku3HeesTeNbHOCTh TprboB. IlepeHoc BenecTBa Ha OOJIBIINE PACCTOSHUS U POJIb
MUIIENUS B 3TOM Tiporiecce. Pasmuoxkenne rpuboB. Pois rpuboB B 6nocdepe u B )KU3HU
yenoBeka. [Ipaktuyeckoe 3Hauenne rpudoB. Che00HbIE U SA0BUTHIC TPHOBI CBOSH MECTHOCTH.
JInmaiiHuky — cuMOnoTHYecKue opranu3mbl. CTpOeHHUE U KU3HD JIUIIAHHUKOB. JKOJIOrHYecKas
pOJIb MUIIAHUKOB. MHOTO00Opa3ue IUIMaiHUKOB. X035 HCTBEHHOE 3HAYEHNE JTUIITAHIKOB.
JlaGopaTopHbie paOOTHI:
1.Ctpoenue miecHeBoro rpudba Mykopa
2.Pacnio3HaHue che10OHbBIX IPUOOB

4. IlapcTBo Pacrenuii - 16 4
Pactenus — aBToTpodBI
Pactenus — mpousBoauTeNu. DKOJOrHUYECKast poib aBTOTpodoB.DoTocuHTE3. XI0pOoPHILI.
Crpoenue U QyHKIIUN paCTUTENILHON KIETKH. XJoporacT. Bakyons. OOMeH BeliecT
pacteHus: (OTOCHMHTE3 U AbIXaHUE pacTeHU. MUHepanbHOE MUTaHUE PAaCTEHHIA.
Bonopocnu Cpena Bonopocieit — Boga. OTHOKIETOYHBIE BOAOPOCITU. MHOTOKIETOYHBIE
BOZOPOCIH U UX



cTpoeHue: cioesuiie. MHOrooOpasue BOJIOPOCIIEH: 3esieHbIe, Oypble U KpacHbIe BOJOPOCIIH.
Perenepanus u pa3MHOKEHHE BOJOPOCIIEH: BereTaTuBHOE, Oecronoe U nojoBoe. JKu3HeHHbII
UK Bogopociei. ['ametodut, ciopoduT, peayKIIMOHHOE JIeJIeHHe. DKOJIOrHYecKas poib
MHOTOKJICTOYHBIX BOAOPOCIICH U (PUTOIUIAHKTOHA. XO03SMCTBEHHOE 3HAUEHUE BOJJOPOCIICH.

Beicuime ciopoBble pacTeHHs
Brixop pactenuii Ha cymry. Mxu — «3eMHOBOAHBIE pacTeHUs». JIuct, credenb, CoCyIbl U UX
3HAa4YeHUE B HA3EMHBIX YCIOBUX. Pemenne mpobiem, CBI3aHHBIX C OCBOCHUEM CYIIN
(uccylieHue, TpaHCIOPT BOJIbI U MUHEPAJIbHBIX BEIIECTB, onopa). JKU3HEHHBIH LUK MXOB
(copoduT — «HaXJIEOHUK» raMeTOdUTa), pa3MHOKEHHE MXOB. 3aBUCUMOCTh Pa3MHOKCHUS
MXOB OT BOJIbl. MHOTOOOpa3ue MxoB. 3eJeHble U carHoBbie MxH. Poiib MX0B B Gnochepe
1 )KM3HU YE€JIOBEKa.
[Inaynsl, XBOIIM U NAaOPOTHUKU. [10sIBIIEHME NOKPOBHBIX U MPOBOAAIIMX TKaHel. CTpoeHue u
KU3HEHHBIH ITUKIT TUIayHA, XBOIIA U ManopoTHUKA. Posb B Guocdepe u B )KU3HU YETIOBEKA.
I'onocemsHHBIE pacTeHUs
Pa3mHOXkeHMe U KU3HEHHBIN [TUKI HA IPUMepe XBOWHBIX (rameTodut obpa3yercs BHyTpU
cniopodura). OnbIICHHE, CO3PEBAHNUE CEMSH, IIPOPACTAHHE.
XBoitnsie. Kopensb, crebenb u qpeBecuHa XBoHbIX. CTpoeHue U poct cTedisi. Ponb XBOWHBIX
B Onocdepe 1 X03sCTBE YenoBeKa. XBOWHBIC paCTEHUsI CBOEH MeCTHOCTH. LIBeTkOBbBIE
pacTeHus
CrtpoeHue 1 OCHOBHBIE OpraHbl LIBETKOBOTO pacTeHus. L[BeTok — opraH mojoBOTro pa3MHOKEHUS
pacTeHuii, CTpoeHre U MHOTooOpasue 11BeTkoB. DYHKIMK YacTel 1BeTKa. JKu3HEeHHBIH LUK
1BETKOBOTO pacteHus. [logoBoe pasmHoxeHne pacteruii. OnpuieHue u ero Gopmol. CouBeTus
— cpeAcTBO 00JErYyuTh onbuUieHUe. TuIlbl colBeTHil. DopMUPOBaHNE CEMEHH U TI0JA, UX
¢byukun. Pactipoctpanenue miuoaoB u ceMsiH. [lokoi cemsH u ux npopacranue. CTpoeHue
CEMEHU.
KopeHns, ero crpoenue, popmupoBanue U GyHKIUU (MEXaHUYECKasi, MOTJIOLUIEHNE BObI U
MUHEPaIbHBIX BellecTB). Ponb ynoOpeHwuit y1s1 BO3A€TbIBAHUS KYIbTYPHBIX PACTCHHIA.
Crpoenue u GpopmupoBanue noodera. [louka. Bugonsmenenus nodera: KiyoeHb, IyKOBHUIIA,
kopHeBuie. Ctebens u ero ctpoenue. [Iposenenue Bemects. Kennema u ¢guiosma B crebdie.
Kamb6wuii. JIucT, ero crpoenue u ¢pyHkuuu. BereraTuBHOE pa3MHOKEHUE PACTEHHM, €ro
(dbopMbl. 3HaUeHHUE IIBETKOBBIX PACTEHUH B KU3HM YeloBeka. CHcTeMaTHKa IIBETKOBBIX
pactenuil. OTHO0JIBHBIE U IBYI0JbHBIE pacTeHusi. MHOroobpasue 1 X03iCTBEHHOE
3HAUYE€HHE PO30LBETHHIX, MOTBUIBKOBBIX, TACIIEHOBBIX, 30HTUYHbIX, CJI0)KHOLIBETHBIX,
JIMJICHHBIX U 3]1aKOB HA IIPUMEPE PACTEHUN CBOEH MECTHOCTHU. BaxkHelue rpymisl
KYJIbTYPHBIX PaCTE€HUM, BEIPAILIMBAEMbIE B CBOE MECTHOCTH.
3.M3ydeHue BHEIIHETO CTPOSHUS BOJOPOCIEH
4.M3yueHne BHEIIHETO CTPOEHUS MXOB
5.M3yueHne BHENIHETO CTPOEHUS TAIIOPOTHUKOB
6.M3yuenue CTpoeHHs U MHOTOOOpa3ns rOJI0CEMEHHBIX
7.13yueHue cTpoeHHs TOKPBHITOCEMEHHBIX
8.M3yueHue CTPOCHHUsI pacTeHU ceMenicTBa JInnenHbIx
9.13yueHue cTpoeHHs paCTEHU ceMeNCTBa 37TaKOBBIX
10.13yuenne ctpoeHus pacteHuil ceMelictBa KpecTonBeTHbIX
11.M3yuenue cTpoeHus pacTeHU ceMeicTBa 00OOBBIX
12.Pacnioznanue Hanbosee paclpoCTpaHEHHbBIX PacTeHUN O6earopoIcKoi o01acTu.
Omnpenenenne ux CUCTEMaTUYECKOTO TIOJI0KEHUS

5. IlapcTBo KUBOTHBIE - 39 4

becnio3BoHOUHBIE
[Tnan crpoenus npocreitmux. XXu3HenesTenbHOCTh MPOCTEHIINX Ha TpUMEpe aMeObl U
nHpy3zopun-tydenpku. [Ipumepsr MHOTO0Opa3us mpoctemux. Boma — cpena akTHBHOM XKU3HU
npocreimux. [ToHsTHE 0 KU3HEHHOM IUKIIE. JKU3HEHHBIE IIUKJIIBI MPOCTeHINX (ameda,
IBIJICHA, TperapuHa, HHQY30pHs).



Poins npocreiimumx B 6nocdepe u xKu3HU yenoBeka. Pons ¢popamunudep u paauonspuii B
00pa30BaHUM U3BECTHSKA; POJIb MAPA3UTHUECKUX IMPOCTEHIINX B PETYIISALMHY YUCICHHOCTH
[I0O3BOHOYHBIX; MAJIIPUIHBIN IUIa3MOJUHI U €r0 POJIb B BOSHUKHOBEHUH MAISIPUH.
IIpencraBneHue o NpUPOJHBIX OYarax HH(EKINOHHBIX 3a00JI€BaHUM.

CpaBHUTENBHBIN aHAIN3 TUIAHOB CTPOEHUS I'YOOK, KUIIEYHOIOIOCTHBIX, IJIOCKUX U KPYTJIBIX
yepBel. KHIeyHonoa0CcTHRIE — HACTOALIME MHOTOKJIIETOYHBIE )KUBOTHBIE. [IByXCIIOHHOE
CTPOCHME U BOZHUKHOBEHUE HACTOALIMX TKaHeH. Kuileunas noaocTs ¥ BHEKUIIEUHOE
nuuieBapenue. HepeHas cuctema. Ilnockue yepsu — nosnsaromue xxuBoTHeIe. [1osBiieHne
KOXXHOMYCKYJIBHOTO MellIKa. BeinenurenbHas cuctema. IlepBudHas mosocTs Tena Kpyriblx
yepBeid. CKBO3HOM KHILIEYHUK.

Kuweunononocmmuuie.

XKuzHeneaTenbHOCTh U )KU3HEHHbIE LIUKJIIbl THIPOUIHBIX U CLIM(DOUIHBIX
KHILIEYHOIIOJIOCTHBIX, KOPAJUIOBBIX IOJUIIOB. Teopus NPOUCX0XKIACHUS KOPAJUIOBBIX OCTPOBOB
Y. Hapsuna. [Liockue yepBu. XKU3HEACITEILHOCTD U KHU3HESHHBIC ITUKIIBI CBOOOTHOKHUBYIIETO
U Napa3UTUYECKUX IJIOCKUX YEpBEH.

Kpyrasle uepBu. JKu3HeneATeIbHOCTD U KU3HEHHBIE LIUKIIbI KPYTJIBIX YEPBEH.
Buonornveckuii mporpecc Ha mpuMepe Kpyrisix uyepseid. [lapasutnueckue yepBu u 6opnda ¢
oyaramMH BbI3bIBAEMbIX UMH OOJIE3HEH.

Tun konpyaTeix yepBeid. JKU3HEHHbIE TUKIIBI U TepMaQpOIUTH3M Ha TIPUMEPE KOIbYATHIX
gyepseil. [Ipumeps! sxu3HeHHBIX hopM: appoauTa, cuasure anHenuabl. Hepenna u ee ponb

B IUTAHUU MOPCKUX pbIO. OOpa3 :KU3HM JOXKIEBbIX YepBEH U UX POJIb B IIpoLIEcce
IOYBOOOPaA30BaHMUA.

CpaBHUTENbHBIN aHAU3 TVIAHOB CTPOCHUSI MOJUTIOCKOB (OpIOXOHOTHE, IBYCTBOPYATHIE U
TOJIOBOHOTHE) U YWICHUCTOHOTUX (pakooOpa3Hble, HaykooOpasHble, HacekoMmble). JlocTouHCcTBa
U HEJIOCTaTKHU BHEUIHero ckenera. [Ipeobpa3zoBaHne KOKHO-MYCKYJIBHOTO MEIIKA IPEIKOB B
MaHTHIO ¥ HOTY y MOJITIOCKOB. PakoBrHa. HezamkHyTast kpoBeHOCHas cucrema. [loreps
MIOJIOCTBIO TeJla BBLACTUTENbHON (QYHKIIMHM U BOSHUKHOBEHHE MoueK. Pa3dpocanHo-y310Bast
HepBHas cucreMa. Ynenucmonozue. XUTUHOBBIM ITIOKPOB U POCT BO BpeMs JIMHEK. Pa3nenenue
(GyHKIMN OTAETIOB TeJa, MBI U KOHEUHOCTEH.

Tun mosuttockoB. [Ipumeps! KU3HEHHBIX (POPM U JKU3HEHHBIX LUKJIOB ABYCTBOPUYATHIX
MOJUTIOCKOB (3K€MUY’KHUIIA, YCTPUILIA, TPUIAKHA); OPIOXOHOTHX (MOPCKUE MOJUTIOCKH,
NPYIOBUK, BAHOTPa/IHAs YJIUTKA, CIIM3€Hb). POJIb MOJITFOCKOB B *KHM3HM YeNloBeKa (IIPOMBICEN U
pa3BesieHHe CheJOOHBIX MOJUIFOCKOB, 10ObIYA KEMUYTa U pa3BeICHUE KEMUYKHHIL,
paspylieHe JepeBsIHHBIX TOCTPOEK, TOBPEXKICHUE YPOKas).

Kiacc pakooOpasHbix. [IprMeps! KU3HEHHBIX (OPM U )KU3HEHHBIX IUKJIOB (IUIAHKTOHHBIE
pauku, Kpuib, Kpad, 1adHUN U IUKIONBI, peUHON pak). Posib pakooOpa3HbIX B KU3HU
YeJl0BeKa U MUTAHUU TPOMBICIIOBBIX KHUBOTHBIX.

Knacc naykoo6passbix. [Ipumeps! ®KU3HEHHBIX (GOPM U )KU3HEHHBIX LIMKJIOB (MayK, KJIEIT).
[Taytuna: 10BUME ceTH, yOSKHUIIE, KOKOH U MapantoT. Posib maykooOpa3HbIX B )KU3HU
yenoBeKa (MayKU-MyXO0JIOBBI, IOBUThIE TAYKH, KJIEIIH — IEPEHOCUNKH KIIEIIEBOTO
sHIe(anuTa, BO3OYIUTETN YECOTOK).

Kiacc HacekoMbIX. JIOCTOMHCTBA U HEOCTATKU BHEIIHETO cKeeTa. CTpOEHNHE POTOBBIX
anmapatoB. [loner Hacekombix. Okpacka HaceKoMbIX. HacekoMble ¢ MOJIHBIM U HEMOJIHBIM
npeBpaieHrneM. MHoroo6pasue HaceKoMbIX. [IpuMepsl KU3HEHHBIX (POPM: IPSIMOKPBLIbIE
(Ky3HEUHK), IepEernOHYaTOKPhLIbIE (TUENIbl U OChl, MypaBbH, HA€3THUK), )KYKHU, IBYKPBLIbIE
(koMHaTHas Myxa, Komap), deuryekpoliblie. OOIIecTBEHHbIE HACEKOMBIE (TTUeIIbl, OChI, MypaBbH).
Ponb HacekoMBIX B kM3HHM Onocdepsl u yenoBeka. Hacekomblie — onbuntenu. Hacekombie-
¢utoparu. Hacekomble-Bpeaurenu. buongoruueckue MeTo 16l 60pbOBI ¢ BPEAUTEISIMH.
Hacexomple — oOuTaTenu KBapTup (MMOCTEIBHBIN KJIOI, TapakaH, (hapaOHOB MypaBei).
Perynsnus uncieHHOCTH HaceKOMbIX. HapyllieHrne npupoHbIX U CO3/1aHUE aHTPOIIOT€HHBIX
cOOOIIECTB KaK IPUYMHA MOSABICHUS BpEIUTENCH.




Tun Xoprosbie

[Inan cTpoeHus U )KU3HEHHbIE LIMKJIBI HU3IIUX XOPJOBBIX. 3aKOH 3apOAbIIIEBOIO CXO/CTBA U
OMOTEHETHYECKHI 3aKOH M UX POJIb B OOBSICHEHUH MPOUCXO0XKICHHS TO3BOHOYHBIX
KHUBOTHBIX. [l03BOHOUHBIE )KUBOTHBIE. Haoknacc pbi6. BaxHeiine 4epTsl CTPOSHUS U
CBSI3aHHBIE C HUMU OCOOCHHOCTH 00pa3a »u3Hu. JKu3HeHHBIN 1K pbi0. HapyxHoe
OIJIOZIOTBOPEHHE, BBICOKAS IIOAOBUTOCTh MITH 3a00Ta 0 moToMcTBe. bpauHoe noBenenue u
Opaunslii Hapsz. [IpoxoaHbie pHIObI.

Mmoroo0Opasue pb10. Kiacce xpsieBsle (akynbl 4 cKaThl). BaxkHel1me yepThl CTPOECHUS U
CBsI3aHHBIEC C HUMH OCOOCHHOCTH 00pa3a xu3HH, Kiacc KOCTHBIX pbIO. BaxkHeimue yepTo
CTPOEHUS M CBA3aHHBIE C HUMU 0COOEHHOCTH 00pa3a xu3HH. JKu3HeHHbIE (hOPMBI
nydenepbix poi0. J{Bosikoapimamue. Kucrenepsie pplObl — MpeAKH Ha3eMHBIX TO3BOHOYHBIX.
Knacc 3emnosoonuvix. BaxHeliue 4epTbl CTPOEHUS, CBA3aHHBIE C )KU3HBIO Ha CYILE.
PazMHoOeHMe 1 pa3BUTHE 36MHOBOIHBIX. CBSI3b pa3MHOXKEHHUs ¢ BoJoH. MeTamopdos.
XBocTarbie 1 0€CXBOCThIC aM(PUOUU ¥ UX OCOOCHHOCTH. XapaKTePHbIC 36MHOBOIHBIC

CBOEH MECTHOCTH.
Knacc npecmvixarowyuxcs. 1lepBble HacTOsIIME HA3EMHBIE I03BOHOYHBIE. PasMHOXeHHUE U
pa3ButHe pentuwinil. [Ipsmoe pazButue (63 TMUUHKK U MeTaMopdo3a). 3apoibleBble
060m04ku. CKOpIIyna WK IUIOTHBIE 000JIOYKH SIUII, IPENSTCTBYIOIINE TIOTEPE BOIBI.
HesaBucnmocTs penTuimii OT BOJHOU Cpebl.

CoBpeMeHHbIE OTpsAAbI (Yepenaxu, SIepullbl, 3MeH U KPOKOAWIIbI) U BaKHEHIINE )KU3HEHHbIE
(bopMBbI IpecMbIKatoIIIXCs. POJIb MPecMBIKAIOMUXCSl B IPUPOAHBIX COOOIIECTBAX.
XapaKkTepHbIEC IPECMBIKAIOIINECS CBOE MECTHOCTH.
Knacc nmuy. Iloner. Cpena oOutanus 1 TpeOOBaHUS, KOTOPbIE OHA IPEIBSIBISIET K
OpraHu3alyy NTULL. Y CIOKHEHHE ITOBEICHHUS], IEHTPAIbHOW HEPBHOW CHUCTEMBI. Pa3MHOKEHHE U
pa3BuTHE NTHIL. 3200Ta O MOTOMCTBE: KPYIHOE SN0, HACHKHBAHHUE U BbIKAPMJIMBAHUE, 3aIlUTa
NTEHI0B. BBIBOJKOBBIE M ITEHLIOBBIE NTULBL. bpauHble HHCTUHKTHI. JKW3HEHHBII UK NTULBL.
Ce30HHbIE MUTpaLIMU U UX TpUYUHBL. OceyIble U MepeNeTHbIE MTULIBI.

OCHOBHBIE 3KOJOTMYECKHUE IPYIIILI MITHUI: BO3AYLIHbIE (KO30/10M, CTPHXXKU, KOJTHOPH U
JIACTOYKH ), Ha3eMHO-0eratoniue (CTpaycsl, Ipodbl U )KypaBiin), THEBHbIE XUIIIHUKH, COBBI,
BOJIHO-BO3/IYIIHbIE (YaliKi U TPYOKOHOCHIE), BOJHO-IIPUOpPEKHbIE (KYJTUKHU, MACTYIIKH,
rojeHacTble U (praMUHT0), BoAOILIaBatolIye (ryceoOpa3Hble U NeIUKaHbl), BOJHO-II0IBOJHbBIE
(rarapsl, moraHku, OaKJIaHbl, MUHTBUHBI), HA3€MHO-JIECHBIE (KYpUHBIE), TPEBECHbBIE
(pakieoOpa3Hble, KYKYIIKH, ITUILBI-HOCOPOTH, TYKaHbI, IOMYyTrau, ASTJIbI, FOJyOu, BOPOObUHBIE).
XapakTepHbIEC NITULLI CBOEH MECTHOCTH.
Ponb ntun B mpupojie U B )KU3HU 4enoBeKa. [[poMbICIOBbIE M OXOTHUYBH MITUIBI U
paloOHaIbHOE UCIIOIB30BAaHUE UX pecypcoB. OXpaHa NTULl U IPUBJICUECHUE
HACEKOMOSIHBIX NTHL. JloMalH1e NTULIBI.
Knacc mnexonumarowux. TlponcxoxieHue MileKonuTaronmx. Pa3aMHOKeHHE U pa3BUTHE Y
OJTHOTPOXOAHBIX, CyMUYaThIX U IJIAIEHTAPHBIX. 3a00Ta O MOTOMCTBE: YTPOOHOE pa3BUTHE,
BBIKapMJIMBAaHUE JETEHbIIIENH MOJIOKOM, 00ydeHrne.OCHOBHbBIE SKOJIOTUYECKUE TPYIIIIBI
CyMYaThbIX, MJIOTOSAHBIX (XHUILHBIE U HACEKOMOSIHBIE), PYKOKPBUIbIX, KONBITHBIX (XOOOTHBIE,
HEMapHO- U MApPHOKOIIBITHBIE), MEJIKMX PACTUTEIbHOSAIHBIX (3aiilieoOpa3Hble U IPBI3YHbI),
MPUMATOB U MOPCKHX MJIEKOTUTAIOMIMX (KUTOOOpa3HbIe U JacTOHOTHE). POIIb MIIEKOMUTAIOIINX
B IIPUPOJIE U B )KU3HM 4esloBeKa. [[poMbICTIOBBIE M1 OXOTHUYBH 3BEPU U PALIUOHAIBHOE
UCIOJIb30BaHUE UX pecypcoB. OxpaHa 3Bepeil. [loMmaliHue 3Bepu, pazHooOpasue u
IIPOUCXOXKACHHUE UX MOPOA. XapaKTEPHbIE MIEKOIUTAIOIINE CBOEH MECTHOCTH.
JlaGopaTopHbie paOOTHI:

13.Ctpoenue nHdpy30puu TyQenbku

14.BHelieHee CTpOCHUE JOKIEBOTO YEPBS

15.BHenHee cTpoeHne MOJUIFOCKOB

16.13y4yeHure BHEITHETO CTPOCHHSI PEYHOT0 paKa

17.BHeniHee cTpoeHNE HACEKOMBIX Ha IPUMEPE MaCKOro KyKa




18.0co0eHHOCTH BHELTHETO CTPOCHUS PhIO B CBSI3U ¢ 00pa30M >KHU3HU

19.0co6eHHOCTH BHELTHETO CTPOCHUS JIATYIIKH B CBSA3H C 00Pa3oM KU3HU
20.0cO0EHHOCTH BHEIIHErO CTPOSHHUS MTHUIL B CBA3H ¢ 00pa30M JKU3HU

21.M3ydenune CTpOCHUS MICKOTTUTAOIINX

22.Pacnioznanue miekonuTaromux beiaroposckoii odnactu. Onpenenenue

UX CUCTEMATHYECKOTO MOJIOKEHUS

7.Bupycor.Ctpoenne. Undekunonnpie 3a00/1eBaHusi BbI3BaHHbIE BUpycaMu (2 yaca)
8. IloBTopenue (1 4.)

Conep:xanue TeM y4eOHOii mporpaMmmbl 8 Kiacc

(2 yaca B Hefen110, Bcero 68 yacon)

1. Mecmo uenoseka 6 cucmeme opeanuueckozo mupa (5 uacoe)

3HaueHue 3HAaHUI O CTPOCHUH U (HYHKIIMOHUPOBAHUH OpPraHU3Ma YeJIOBeKa.

UYenoBek Kak 4acTh KMUBOW IIPUPOJIbI, MECTO YEJIOBEKA B CUCTEME OPraHM4YECKOr0 MUpa.
UepThl cx0/CTBA YeIOBEKa M KUBOTHBIX. CXO/ICTBA U pa3InyKsl YeJIOBEKa U YeI0BEKOOOPA3HBIX
00e3bstH. YenoBeK pa3yMHBIi.

IIpoucxooicoenue uenoseka

buonornveckne u comuaneHble (AKTOPBI AHTPOIOCOLMOTEHE3a. JTambl U (aKTOPHI
CTaHOBJICHUS uesoBeka. Packl uenoBeka, UX MPOUCXOKICHUE U €TUHCTBO.

Kpamkas ucmopus paseumus 3uanuii o cmpoenuu u QyHKYusx opeanusma venosexa (luac)

Haykwu o uenoBeke: aHaToMusi, GU3HONOTHsI, TUTHEHA. Bennkue anaToMbl ¥ PU3UOIIOTH:
I'unnokpat, Kinapnuit 'anen, Anapeac Bezanuii.

O6wuii 0630p cmpoenus u pynxyuii opeanuszma yenosexka (4 yaca)

Knerounoe ctpoenue opranuzma. TkaHU: 3NUTENHATBHBIE, COCIUHUTENbHBIE, MBILIICYHBIE,
HepBHasg. Opranbl yenoBedyeckoro opranusMa. CucteMbl OpraHoB. B3anMocCBs3b OpraHoB U
CHCTEM KaK OCHOBAa F'OMEOCTa3a.

Jlabopamopuvie u npakmuyeckue pabomol.
1.13yueHne MUKpOCKOITMYECKOTO CTPOCHUS TKAHEH.
2.Pacnio3HaHue Ha Ta0iuile OpraHOB U CUCTEM OPraHOB

Koopounawusn u pezynayusn (12 uacos)

I'ymopanbHas perymnsius JKene3sl BHyTpeHHEH cekperu. | opMOHBI U UX POJb B OOMEHHBIX
npoueccax. HepBHO-rymopasibHast peryssinus.

HepBHas perymsmus. 3HaueHue HepBHOM cucrembl. lleHTpanpHas u nepudepudeckas
HEpPBHBIE CHUCTEMBl. BererarnmBHas W comaTH4YecKass 4YacTH HEPBHOW cucTeMbl. Pediekc,
MPOBEACHUE HEPBHOTO UMITYJIbCA.

Crpoenne (yHKIIMHM CIOHHHOTO MO3ra, OTJAEIOB TOJOBHOTO Mo3ra. Kopa OombImx
nostymapuii. 3HaueHue KOopbl OOJIBIIUX MOYIIAPHI U €€ CBSA3U C APYTUMU OTJEIaMU MO3ra.

Opranbl 4yyBCTB (aHaJIM3aTOphl), UX cTpoeHue (yHkuuu. CTpoeHue, QyHKIMH U TUTHEHA
opranoB 3peHus. Ctpoenue, GyHKIIMN U TUTHEHA opraHa ciyxa. [IpeaynpexaeHne HapyleHun
cinyxa. Opransl ocs3aHus1, BKyca, 00OHSHHS. [ MTHEHa OpraHOB YyBCTB.

Jlabopamopnule u npakmuueckue pabomoi:
3./3yueHue cTpoeHus TOJTOBHOTO MO3ra M0 MyJishKam
4 VI3ydyeHe U3MEHEHHUsI pa3MEPOB 3payuka

Onopa u osuscenue (8 uacos)

Ckeqer yeaoBeKa, €ro OTACIbI: OCEBOM CKEIIET, CKEJIET M0sACOB KOHEUHOCTEH. OCOOEHHOCTH
CKEJIETa, CBS3aHHBIC C TPYJOBOH JAESITEIIbHOCTBIO U MPAMOX0kieHHeM. COCTaB U CTPOCHHUE



KocTeil: TpyOuarbie M ry04aThle KOCTH. PocT kocreil. Bo3pacTHble M3MEHEHHs] B CTPOCHUU
kocteil. Tumel coenuaenus koctei. 3aboneBanus OJlA u ux npoduiiakTuka.

Mpeiieynas cucrema. CtpoeHue u pas3Buthe Mbll. OCHOBHBIE TPYNIbl MBI, HUX
¢bynkuuu. Pabora MpIII: cratuyeckas M AMHAMHUYECKash Harpyska. Poiib HEpBHOM CHUCTEMBI B
peryiasiuu padoThl MBIIIL. YTOMJIEHHE MBI, POJIb aKTMBHOI'O OT/bIXa B BOCCTaHOBJIECHUU
aKTUBHOCTH MBIIIEYHOM TKaHU. 3HaueHHe (GU3NYECKON KynbTypbl W pexuMa Tpyra B
npaBuibHOM GopmupoBanuu OJIA.. Ykperuienue 310poBbs U JBUraTeNbHAst aKTUBHOCTb.

Jlabopamopuvie u npakmuueckue pabomei.
5.M3ydeHne BHEIIHETO CTPOEHUS KOCTEH.
6.M3Mepenune Macchl 1 pocTa CBOET0 OpraHu3Ma
7.BbIsiBIIeHNE BIUSHHS CTATUYECKON M TUHAMUYECKOH pabOThl Ha yTOMIICHHE MBI

Buympennan cpeoa opeanusma (4 uaca)

IlonsaTne «BHYTpeHHsA cpena». TkaHeBas XKUAKOCTb. KpoBb, €€ COCTaB M 3HAYECHHUE B
o0ecreyeHnn >KU3HENEITENbHOCTH opraHn3Ma. KileTouHble 37€MEHThl KPOBU: SPUTPOLMTHI,
nerkouuTsl, TpoMmOouuThl. Ilmazma kpoBu. CBeprThiBaHue KpoBu. I'pynmnsl kposu. Jlumoa.
Nmmynuter. Mudexnmonnsie 3aboneBanus. llpexynpeaurtensHble npuBUBKU. llepenuBanue
kpoBu. JlonopctBo. 3nauenue padot Jl.ITacrepa u .11.MeunukoBa B 00;1acCTU UMMYHHUTETA.

Jlabopamopnule u npakmuueckue pabomsoi.
8.M3yueHrne MUKPOCKOIIUYECKOTO CTPOEHUSI KPOBU

Tpancnopm eewecme (4 uaca)

Cepaue, ero CcTpoeHHME U pEryiduus AesTeTbHOCTH, OONBIIOW ¢ Malblii Kpyru
KpoBooOpamienus. JlumpooOpaiienue. J[BuwxkeHue KpoBu 1o cocynam. KpoBsiHoe naBieHHE.
3aboJieBaHUs OPTAaHOB KPOBOOOpAIICHUS, UX MpeaynpexacHue. OkazaHue mepBoi JoBpadueOHON
MIOMOIIIH MPU KPOBOTCUCHUH.

Jlabopamopnvie u npakmuyeckue pabomol.
9.0mnpeneneHue Myiabca U MOACUET YUCIA CEPACUHBIX COKPAIICHHMA
10.M3MepeHne KpOBSHOTO 1aBIEHUS

/vixanue (5 uacos)

[ToTpebHOCTH OpraHu3Ma uenoBeka B KUCIOpoJe Bo3ayxa. OpraHsl JbIXaHUs, UX CTPOCHUE.
JlpixaTenbHble JBUKEHHA. ['a3000MEeH B JIETKUX, TKaHSAX, MEPEHOC Ta30B JPUTPOLUTAMH U
mna3Mor KpoBu. Perymsiust npixanus. [lepBas momoInb MpU OTpaBICHUH YrapHBIM Ta30M,
CIIACEHUH YTOIAOIIET0, HCKYCCTBEHHOE JIbIXaHue. [ 010coBoit anmapar.

Jlabopamopnvie u npakmuyeckue pabomol.
11.0npenenenne 4acTOThI TbIXaHUS
12.I1epBa momo11b NpU HAPYLUIEHUAX AbIXaHUS

Huwesapenue (5 uacos)

[MuTaTenbHble BemIeCTBA W THINEBBIE MPOAYKTHL. I[lOTpeOHOCTH YenoBeka B MHUIIE H
MUTATeNbHBIX BemlecTBax. Buramuubl. [lumeBapenune. CTpoeHne U (YHKIUHM OpPraHOB
nuimeBapenus. [lumeBapuTenbHbIle JKeNe3bl: TeYeHb M TODKEITYIOYHAs Keje3a. Tarbl
nporieccoB numeBapenus. Mccnenoranus W.I1.1TaBnoBa B o6mactu nuiieBapeHus.

Jlabopamophvie u npakmuyeckue pabomol.
13.Bo3neiicTBrE CIFOHBI HA Kpaxmall
14.Bo3aeiicTBuE KeTyJOUYHOTO COKa Ha OenKu
15.0npenenenne HOpM palOHAIBLHOTO TUTAHUS.

Oomen eewgecme u Inepzuu (2 uaca)

OOm1ast xapakTepucTHKa 0OMeHa BeliecTB U 3Hepruu. [lnactuueckuit 1 sHepreTHIeCKui
o0MeH, UX B3auMocBsA3b. OKpyXkaromas cpesia Kak HCTOYHUK BEIIECTB M SHEPTHH.

Buramunsl. Ux pons B oOMeHe BemiecT. [ unoButaMuHo3. [ unmepBuTaMuHoO3.



Buioenenue (2 uaca)

Koneunsle npoaykTel obmena BemiecTB. Opranbl BbieneHus. Ilouku, ux crpoeHue u
¢ynkuuu. Ob6pa3oBanue Moud. Ponb KOXM B BBIACNICHHM M3 OpraHU3Ma IPOAYKTOB OOMEHa
BEILIECTB.

Ilokpoesl mena (3 uaca)

Crpoenue u pyHKIUU KOXKU. POJlb KOXKU B TepMOperyisiiuy. 3akaauBaHue. [ urueHuueckue
TpeOoBaHUs K ofexae M o0yBH. 3aboyieBaHM KOKU M MX Hpenynpexaenue. [lepsas momonip
[IpHU TpaBMax, 05K0rax, 0OMOPOKEHUU.

JlabopamopHule u npakmuueckue pabomoi.
16.1IpremMbl HaOKEHUS MOBSI30K

Pazmnoxcenue u pazeumue (3 uaca)

Cucrema opraHoB pa3MHOXKEHHUS, CTpoeHue U ruruena. OmnonorBopenue. BuyrpuyrpobHoe
pasButue, poanl. Jlakranus. Poct u pa3Butne pebenka. [InanupoBanue ceMbu.

Buvicuan nepenasa oeamenvrnocms (5 uacos)

Pedrnexc — ocnoBa HepBHOI aestensHOCTH. MccnenoBanus M.M.Ceuenosa, W.I1.ITaBnoBa,
A.A.Yxtomckoro, [1.K.Anoxuna. Buasl pednexcoB. @opmbr nosenenus. Ocobennoctu BH/ u
noBejeHuss udenoBeka. [lo3HaBarenbHble mpouecchl. TopMoxeHue. TUIbI HEPBHOM CHUCTEMBI.
Peus. Mpinenue. Coznanue. buonornueckue putmbsl. CoH, €ro 3Hau€HUE U FMTUEHa. [ uruexa
ymcTBeHHOTO Tpyaa. [Tamsare. Omorun. OCOOEHHOCTH TICUXUKH YEIOBEKA.

Jlabopamopnule u npaxmuueckue pabomul.

XapaKTepUCTHKAa MOMX TTO3HABATEJIbHBIX MPOLIECCOB

Yenosek u e2o 300poswve (5 uacos)

CobnrosieHne CaHWTApPHO-TUTMEHHMYECKUX HOPM M TIPaBWIJI 370pOBOrOo o00pas3a >KHU3HH.
@akTOpBI pUCKa: CTPECCHI, TUIIOAMHAMMUS, IIepeyToOMIIeHUE. BpeaHble NpUBBIUKY, UX BIUSHUE Ha
3/10pOBbE YEJIOBEKA.

UenoBek u okpyxawmas cpena. Cpema oOutanus. [IpaBuna moBeneHHs 4YeloBeKa B
OKpY>Karollen cpene.

JlabopaTopHble U IPaKTUIECKHE PAOOTHI:
17.11pueMbl OCTaHOBKH KPOBOTEUECHUN
18.AHanu3 u orieHKa BIUSIHUS (PAKTOPOB OKPYXkKAIOIIEH cpesibl, PaKTOPOB pUCKA HA 3JOPOBBE

IloBTOpenue (2 yaca)

Coaepsxanue TemM y4eOHOI mporpamMmsl 9 Kiace

(2 yaca B Hezren10, Bcero 70 yacoB)

Beenenue (1 4)
Mecto kypca «O011eit 6uonorun» B CMHCTeMe €CTECTBEHHOHAYYHBIX TUCIUIUIMH, a
TaKKe
B Omosiornueckux Haykax. Llemu u 3ajaun Kypca. 3HavyeHHe mpeaMeTa JJisi TOHUMaHUs eIMHCTBA
BCETO JKUBOTO U B3aUMO3aBHCUMOCTH BCEX 4acTeit Ouochepbl 3emiu.
PA3JAEJI 1
JBoJIIOLMS JKUBOro Mupa Ha 3emJe. (20 u)

Tema 1.1. OOure 3aKOHOMEPHOCTH Pa3BUTHUS )KUBON TPUPOIbI

Muoroo6pasue xuBoro Mupa. OCHOBHBIE CBOMCTBA KUBBIX CUCTEM.

Pa3zButre Guosioruu B 104apBUHOBCKHM 1epro. ['0cmoacTBO B HAyKe PEICTaBICHUH 00
«M3HAYATHHOM 11€JIeCO00Pa3HOCTH» U HEM3MEHHOCTH XUBOM mpupoabl. Pabots K. JluaHes 1o



cucreMaruke pacteHuil u xuBoTHbIX. Tpyasl XK. KroBee u XK. ne Cenr-Unepa. DBomonrionHas
teopus JK.-b. Jlamapka. IlepBbie pycckre 3BOJFOUUOHUCTBI.

[Ipennoceiikn  BO3HMKHOBeHHsT yueHnuss Y. JlapBuHa: pocTkeHuss B o0nacTu
€CTECTBEHHBIX HayK, OSKCcreauioHHb wmatepuan Y. [lapsuna. Yuenue Y. [lapBuna 00
HCKYCCTBEHHOM OTOODE.

Yyenue Y. JlapBuHa O eCTECTBEHHOM OTOOpe. Buix — »5BOJIONMOHHAS €IWHUIIA.
BceoOmas nHIuBuAyanbHas U3MEHYMBOCTh M M30BITOYHAS YHCICHHOCTh oTOMCTBA. bopbOa 3a
CYLIECTBOBAHHME U €CTECTBEHHBIN OTOOP.

['eHeTuka 1 >BOIIOLIMOHHAS TEOPUS. DBOIOLUOHHAS POk MyTaluuid. bruojgornyeckuii BUa
— KAueCTBEHHBIM JTal »HBOJIOUMUA. BuJ Kak TE€HETHMYeCKH W30JUMPOBAHHAs CHUCTEMA;
pPENpOAYKTUBHAS U30JSALUS U €€ MeXaHU3Mbl. llonynsannonHas CTpykTypa BUJIa; SKOJIOTMUECKHE
U TEHETHUYECKHE XapaKTEepUCTUKHU nomynsauuid. Ilomynauus — sneMeHTapHas 3BOJIIOLMOHHAS
€MHHULIA.

Muxkpososmtonus. [Iytu u ckopocTs Buao0oOpazoBaHusi; reorpadpuyeckoe u
HKOJIOTHUECKOE BIU000pa3oBaHUe.

MakposBostonus. ['1aBHbIE HampaBieHUs 3BOJIIOLIMOHHOrO Iporecca. buomornueckuit
nporpecc u Ouonorundeckuir perpecc (A. H. CeepuoB). [lytu goctukeHus: OGHOIOTHUYECKOTO
nporpecca.

HemoncTtpanus. buorpaduu yuyeHsIx, BHECIINX BKJIaJl B Pa3BUTUE IBOJIIOIUOHHBIX UICH.
Kuznb u nestensHocts JK.-b. Jlamapka.

Hemonctpanus. buorpadus Y. [lapsuna. Mapuipyt u koHKpeTHbIe Haxoaku Y. JlapBruHa
BO BpeMs IIyTeLIeCTBUS Ha Kopabiie «burib.

JlemoHcTpanus. Cxewmsl, MJUTFOCTPUPYIOIIHE nporecc reorpau4eckoro
BugooOpa3oBanusi. Iloka3 JKMBBIX pacTeHWd W JKUBOTHBIX; TepOapueB M  KOJUICKUUH,
[IOKAa3bIBAIOLIUX HWHAMBUYAJIbHYI0 H3MEHUMBOCTH U pa3HooOpa3ue COpTOB KYJIbTYpPHBIX
pacTeHMii W TOpPOJ JOMAlTHUX JKUBOTHBIX, a TaKXke pe3ylabTaThl MPUCIIOCOOIEHHOCTH
OpPTraHU3MOB K cpeJie OOMTaHUs U Pe3yIbTaThl BUA000PAa30BaHUS.

Hemonctpauus. IIpumepbl rOMOJOTHYHBIX U AHAJIOTMYHBIX OpPraHOB, MX CTPOEHUE U
IIPOUCXOKACHUE B Ipoliecce oHToreHe3za. CooTHOLIEHNE MyTel MpOorpecCuBHON OMOIOrHUECcKOn
ABOJIIOLMN. XapaKTEpUCTUKA NPEACTAaBUTENIECH )KUBOTHBIX M PACTEHHUM, 3aHECEHHBIX B KpacHyro
KHUTY U HaXOJSIIMXCS MO OXPaHOH rocy1apcTBa.

JlaGopatopHas pabota Ne 1. 3yueHne U3MEHUMBOCTH, KpUTEPUEB BHUJIA, PE3YIHTATOB
HCKYCCTBEHHOT'0 0TOOpa Ha COPTaxX pacTEHUH.

JlaGopatopHas pabota Ne 2. M3yueHne npucnoco0IeHHOCTH OPraHU3MOB K Cpefie
oOuTaHusl.

Tema 1.2. Bo3HUKHOBEHUE U pa3BUTHE )KU3HU HA 3emiie

Oprannyeckuii MUp Kak pe3yJbTaT 3BOJIONUU. BO3HUKHOBEHHE W pPa3BUTHE JKU3HU HA
3emiie. XuUMHUYEeCKUH, npenduonornyeckuit (teopus akaa. A. M. Onapuna), 6uonmorndyeckuii u
COLIMAJIbHBIN ATAIbl PA3BUTHUS KUBON MaTEpUH.

OuIoreHeTHYecKue CBSI3U B )KUBOW MPUPOJIE; ECTECTBEHHAS KJIAaCCU(UKALINS KUBBIX
OpraHU3MOB.

PazBuTne xxu3Hu Ha 3eMJI€ B apXEMCKYIO U MPOTEPO30MCKYIO 3pbl. [lepBbie cienbl JKU3HU
Ha 3ewue. [losiBieHHE BCEX COBPEMEHHBIX THUIIOB OECIO3BOHOYHBIX KHMBOTHBIX. IlepBbie
XopoBbie. Pa3BuTne BOJIHBIX PACTEHHUI.

Pa3Butne xu3Hu Ha 3emMiie B MAJCO30UMCKYIO 3py. ODBOJIOLMUS PACTEHUM; MOSBICHHE
IIEPBBIX COCYAMCTBIX PpACTEHMM; NalOpPOTHUKU, CEMEHHBIE MANOPOTHUKH, TI'OJIOCEMEHHBIE
pactenus. Bo3HUKHOBEHHE TO3BOHOYHBIX: PHIObI, 36 MHOBO/IHBIE, TPECMBIKAIOIINECS.

PasButne xusHum Ha 3emsie B Me3030HcKyro 3py. [losBneHue u pacnpocTpaHeHHUe
MTOKPBITOCEMEHHBIX pacTeHUH. BO3HMKHOBEHME NTULl U MJIEKONUTAKOINX. BeIMUpaHue 1peBHUX
IOJIOCEMEHHBIX PACTEHUH U MPECMBIKAOIINXCS.

Pa3zButne xu3Hu Ha 3emie B KaWHO30MCKYyI0 3py. BypHOe pa3BuUTHE ILIBETKOBBIX
pacTeHuii, MHOrooOpas3re HaCeKOMBIX (TapaienbHast 3BOMIONH ). Pa3BuTHE MianeHTapHbIX



MJICKOIIUTAIONINX, TMOSBJIEHWE XHUIIHBIX. Bo3HukHOBeHHEe mpumaToB. llosiBaeHHE mEpBbIX
npeacraButenen cemericrBa Jloaun. YeTBEpTUUHBIA MEPUOMA: HBOJIONUS MICKOMUTAOLIUX.
Pa3zBurte mnpumaTOB: HampaBICHHS OSBOJIONMHM YenoBeka. OOmmMe TmpeaKd 4deloBeKa H
YEJIIOBEKOOOPa3HbIX 00E3bsIH.

[Ipoucxoxaenue uenoBeka. Mecrto uenmoBeka B KUBOM mpupozae. CucrteMaTHdecKoe
noyioxkeHrue Buga Homo sapiens B cucteme )HUBOTHOTO MUpa. [IpU3HAKU U CBOICTBA YellOBEKa,
MO3BOJISIFOIIME OTHECTH €ro K pa3jiMyHbIM CUCTEMATUYECKUM TIpyIMaM I[apcTBa >KUBOTHBIX.
Craauu 5BOJIIOIUY YEJIOBEKA: IPEBHEHIINN YETIOBEK, APEBHUM YEJIOBEK, IEPBbIE COBPEMEHHbBIC
JIFOTH.

CBoiicTBa yenoBeKa Kak Omosiorudeckoro Buaa. [lomymnsaimonHas ctpykrypa Buna Homo
sapiens; 4eJIOBEUECKHE pachl; pacooOpa3oBaHuUE; €IMHCTBO IPOUCXOXKICHHUS pac.

CBolicTBa 4elloBeKa KaKk OMOCOIMATBHOTO CyIIecTBa. JIBIKYIIME CHIIBI AaHTPOIIOTCHE3A.
®. DHrenbc O pojiM TpyAa B Ipoliecce MpeBpalleHHus 00e3bsiHbl B ueloBeka. Pa3Butue
YWICHOPA3JIeJIbHON peuYr, CO3HAHUS W OOIECTBEHHBIX OTHOIICHUW B CTAHOBJICHUU YEJIOBEKA.
B3aumooTHOIIIEHNE COMMATBLHOTO W OWOJIOTMYECKOTO0 B JBOJIOIUHU YEIIOBEKAa. AHTHHAydHas
CYIIHOCTh «COLIMAJILHOTO JapBHHU3MAa» U pacu3ma. Beaymias poisib 3aKOHOB OOIIECTBEHHOU
YKU3HH B COLIMAJIBHOM ITPOrPECCEe YeI0BEUECTBa.

Buonornyeckue cBOMCTBA YEJIOBEYECKOIO OOIIIECTBA.

Paspnen 11
CTpyKTypHasi OpraHu3anms ’KUBbIX OPranu3mos (15 4)

Tema II.1. Xumnueckas opraHu3anus >KMBOrO

DJeMeHTHBIN COCTaB KMBOI'0 BellecTBa 6uocdepsl. PacpocTpaHeHHOCTh JIEMEHTOB, UX
BKJIaJ B 00pa3oBaHHE >XUBOW MaTrepuu M OOBEKTOB HEXHMBOM NPHUPOIBL. MaKpo31eMEeHTHI,
MHUKpO3JIEMEHTBI; UX BKJIaJ B 00pa30BaHME HEOPraHMYECKUX M OPraHMYEeCKUX MOJIEKYJ JKUBOIO
BELIEeCTBA.

Heoprannueckue MoJekynbl >KMBOTO BEIECTBA: BOJA; XHMMHMUYECKHE CBOWCTBA M
OuoJorMYecKkas poJib:  PAcCTBOPUTENb TUIPOMUIBHBIX  MOJEKYJ, CcpelJa MpOTeKaHus
OMOXMMHUYECKHUX MPEBPALICHUM, posib BOAbI B Terjoperymsiuuu u ap. Conu HeopraHM4ecKHX
KHCJIOT, UX BKJIaJ B OO€cCrieueHue MpoIecCoB KU3HEAEATEIBHOCTH U MOJIEp)KaHUe TOMEOCTa3a.
Ponb KkaTMoHOB M aHHMOHOB B OOECHEYEHUHU MPOILECCOB KU3HeneATenbHocTH. OcMoc u
OCMOTHYECKOE JaBJIEHHE; OCMOTHUYECKOE MOCTYINIEHHE MOJIEKYT B KJIETKY. [bydepHbie cuctembl
KJIETKH U OpraHu3ma. |

Opranuyeckre MoJekyiabl. buonornyeckne mnoaumepsl — O€NKHM; CTPYKTYpHas
opraHuzanys, (IepBUYHAs, BapUaHTbhl BTOPHUYHOW, TPETHYHAs M UYETBEPTHYHAS CTPYKTypHas
OopraHu3amus MOJEKYJ Oellka W XUMHYECKHE CBSI3U, UX yAepkuBaromiue). CBoiicTBa OCIIKOB:
neHarypauus (oOpatumas W HeoOpatumas), peHatypaius. DyHKIUU OEIKOBBIX MOJEKYIL
buonornyeckue karaau3aTopbl — O€NKH, UX KJIacCH(UKaIMs, CBOMCTBA U POJIb B 00eCIeUeHUH
MPOIIECCOB JKU3HENESTENbHOCTH. YTJIEBOABI B JKU3HM PACTECHHH, JKUBOTHBIX, TIPHOOB H
MUKpooprann3moB. CTpoeHHe H Ouonoruyeckas poijib OHONMOIMMEPOB — TMOJIMCAXAPUJIOB.
XKupbsl — OCHOBHOH CTPYKTYpPHBIi KOMIIOHEHT KJIETOYHBIX MEMOpaH M HMCTOYHHUK SHEPTHUU.
OCOOEHHOCTH CTpPOEHHsI KMPOB U JIMIHIOB, JIEXKaIllMe B OCHOBE HX (PYHKIMOHAIBHOM
AKTUBHOCTH Ha YpPOBHE KJIETKM M 1enoctHoro opranudma. JHK — Monekymsl
HACJEACTBEHHOCTH. YPOBHU CTPYKTYpPHOM OPTraHW3alll{; T€HETUYECKUH KOJ, CBOMCTBA KOJA.
Penynnukanus /IHK, nepemaua HaciecTBeHHOW HH(OPMAIUM W3 TOKOJICHUS B TOKOJIEHHE.
[lepenaua HaciaencTBeHHOM wuHQopMamuu u3 Aapa B LuTOoIUIasMy; TpaHckpunius. PHK,
CcTpykTypa u ¢yHkuuu. MHpopmanmonssle, TpancnopTHble, pubocomanbubie PHK. «Mamnbie»
MOJIEKYJIbl U UX POJIb B OOMEHHBIX Mpoleccax. BUTAMUHBL: CTpOEHHE, UCTOYHUKHU MTOCTYIIIICHHUS,
(GbyHKINU B OpraHu3Me.



Hemonctpanus. OObEeMHBIE MOJENH CTPYKTYPHOW OpraHH3aIli  OHOIOTUYECKUX
MOJINMEPOB: OENIKOB M HYKJIEHMHOBBIX KHCJOT; MX CPaBHEHHE C MOJEISMHU HMCKYCCTBEHHBIX
MOJIMMEPOB (MTOJIMBUHUIXIIOPU]T).

Tewma I1.2. OOMeH BelIECTB U MPEBPAIICHUE YHEPTUH

OOMeH BeleCTB M IPEBpAIICHUE HHEPrud B KIETKE. TpaHCHOPT BELIECTB 4epes
KJIeTOuHyI0 MeMOpany. [IuHO- u (aronmro3. BHYyTpUKIETOYHOE NUIIEBAPEHUE W HAKOIUICHUE
SHEPruM; paculelIeHuEe TJIOKO3bl. bHocuHTe3 OeNKOoB, »UPOB U YIVIEBOAOB B KIIETKE.
dortocuHTe3. XEMOCHHTE3.

Tewma I1.3. OO1re NpUHIMIBI KIETOYHOM OpraHu3aluu

[Ipenver u 3amaun HUTOJIOTUU. MeETObl M3y4eHHUS KIETKU: CBETOBas M DJIEKTPOHHAs
MUKPOCKOIHS;, OMOXMMHYECKHE W HWMMYHOJOTHYECKHE MeToAbl. JlBa THMAa KJICTOYHOH
OpraHM3aliy: MPOKAPUOTHUECKHUE U DYKAPUOTUYECKUE KIETKH.

Knetka — CTpyKTypHO-QYHKIMOHAIBHAS €IUHUIA >KUBBIX OpraHu3MoB. Kierounas
TEOpHs CTPOEHHUs Opranu3mMoB. OOIIMe MPUHIIUIIBI OPTraHU3ALUN KIIETOK.
Crpoenue KJIETKU. Knerounsie MeMOpaHBI. Opranousl LUTOILIA3MBI:

SHJAOIUIa3MaTHYeCKass CeTh, PUOOCOMBI, KOMIUIEKC [ONbIKH, JHM30COMBI, MHUTOXOHIPUH,
IJIACTU/IBI, KIETOYHBIA IEHTP, PECHUYKU M KIyTHKU. KieroyHoe sapo; simepHas o0oOJouKa,
XpOMAaTHH, SJIPBIIIKO U sIAEPHBIA COK. XpoMocoMbl, kapuotui. [enenue kietok. [lonsTue o
MUTOTHYECKOM LHKIIe: MHTep(da3a W MpoIecchl, MPOUCXOIAlINe B HeH, mpodasza, Meradasa,
aHagasza u Tenodaza. buonornyeckuii cMpicn U 3HaYeHHE MUTO3a. JKU3HEHHBIH 1K KIETOK;
noHsATHE 0 TU(GepeHITUPOBKE.

[Tpokapuotsl. OCHOBBI OpraHu3aluy IPOKAPUOTUYECKON KiIeTKH. CTpOEHHE IIUTOIIa3Mbl
OaKTepHaIbHOM KIIETKH; JIOKaTU3alus (EpMEHTHBIX CHUCTEM M OpraHu3alus Meraboim3ma y
npokapuoT. ['enerndeckuii anmapar Oakrepuil. OCOOCHHOCTH KHU3HEACATEILHOCTH OaKTEPHIA:
aBTOTpOpHBIE W TeTepoTpodHBIC OakTepwu; a’dpoOHBIE W aHAIPOOHBIE MHUKPOOPTAHU3MBL.
CrnopooOpa3zoBaHue 1 ero Ouosiornyeckoe 3HaueHue. PazMHoxxeHne. Mecto u posib NpokapuoT B
OuoIeHo3ax.

Hexnerounsie ¢popmbl ’KU3HH — BUPYCHI, OakTepuodaru; CTpoeHue, B3auMOIEHCTBHE C
KJIETKON-XO03MHOM, BOCIIPOU3BE/ICHUE.

JemoHcTpanus. [IpyHIMNManbHBIE CXEMBI YCTPOWCTBA CBETOBOIO M AJIEKTPOHHOTO
MHUKpocKona. CXeMbl, WITIOCTPUPYIOIIUE METO bl TPENapaTUBHON OMOXUMHUHM U UMMYHOJIOTHH.

JemoHcTpanusa. Mopenun kieTkd. CXeMbl CTPOCHMSI OPraHOUAOB PACTUTEIBHOW H
KUBOTHOM KJIETKHU. MUKpOIIpenapaThl KJIETOK PACTEHUH, )KUBOTHBIX M IPUOOB.

JlaGopatopHas pabota Ne 3 M3ydyeHue CTpoeHUs: paCTUTENILHONW U )KUBOTHOM KJIETKHU O]
MHUKPOCKOIIOM.

Pazpen 111
Pa3sMHoOKeHHe M HHAMBHAYAIbHOE PAa3BUTHE )KMBbIX OPraHU3MOB (6 1)

Tema III. 1. @opmbl pa3MHOKEHHS OpraHU3MOB (3 4)

CymrHocTh ¥ (JOPMBI pa3MHOXKEHHSI OPraHU3MOB. becrosnoe pa3sMHOKEHHE pacTeHUN M
KHUBOTHBIX. [l070BOE pa3sMHOKEHHE KMBOTHBIX M PACTEHMIi; 00pa3oBaHHE MOJOBBIX KIIETOK,
OCEMEHEHUE U OIUIOJ0TBOPEHKE. broslornueckoe 3Hau€HUE MOJI0BOIO PA3MHOKEHUS.

Tewma II1.2. OcHoBBI OHoONOTHU pa3BUTHS (3 1)

WuauBuayanbHOe pa3BUTHE MHOTOKJIETOYHOTO OpraHu3Ma. OMOpHUOHAJIbHOE H
noctaMOproHanpHOe pa3BuTHe. OCOOEHHOCTH M NEepUuoIu3anys AMOPHOHAIBLHOTO Ppa3BUTHS.
Perynsauus 3apoapieBoro pazsutus. [lepnoibl mocTaMOpHOHATBEHOTO Pa3BUTHSA: J0-

PENpPOIYKTUBHBINA, PENPOAYKTHBHBIN M MOCTPENPOAYKTUBHBINA. OO0IIMe 3aKOHOMEPHOCTH
WHIUBUAYAIBHOTO Pa3BUTHS )KUBOTHBIX. Pa3BuTue pacteHuii.

Hemonctpamus. dPotorpaduu, oTpakaromye IOCISACTBUS BO3JACHCTBUN (PaKTOPOB
cpeabl Ha pa3BUTHE OpraHW3MoB. CXeMbl M CTAaTUCTHUYECKHE TaOIMIbI, JEMOHCTPUPYIOIINE
MOCTIE/ICTBUS yIOTPeOICHUs aJIKOroJIsl, HAPKOTUKOB U Tabaka Ha XapaKTep pa3BUTHUS MPU3HAKOB
Y CBOMCTB y IOTOMCTBA.

Paznen IV



HacnencrBeHHOCTH M 3MeHYHUBOCTD (14 4)
Tema IV.1. McTopus npeacTaBieHU 0 HACIEACTBEHHOCTH U H3MEHIUBOCTH.
3aKOHOMEPHOCTU HACTIEACTBEHHOCTH

[IpencraBnenus ApeBHUX O POACTBE U XapaKTepe Nepeaadr MPU3HAKOB U3 MTOKOJIEHUS B
IIOKOJIEHUE. B3risiibl cpeiHEBEKOBBIX YUEHBIX Ha MPOLIECCH] HACIEAOBAHUS IIPU3HAKOB. JTallbl
pa3Butus reHeTukd. OTkpbiTHe I'. Menaenem 3akOHOMEpPHOCTEN HACIEq0BaHUS TPU3HAKOB.

['uOpunonoruueckud  METOA  M3YyYEHHUS  HACIEACTBEHHOCTH.  MoHOTUOpUIHOE
ckpemuBanue. [lepBolil 3akoH MeHiens — 3aKOH JOMUHHUpPOBaHUA. BTopoil 3akoH Menaens —
3aK0oH pacuerieHus. [lonmHoe W HemonHoe AOMHUHHMpPOBAaHHME. 3aKOH YUCTOTBI T'aMET U €ro
LUTOJIOTUYECKOEe OO0OCHOBaHME. MHOXXECTBEHHbIE aJlieind. AHAIM3UPYIOIIEEe CKpellMBaHUE.
JurubpunHoe U MNOMUTHOPUAHOE CKpEIIMBAHME; TPETHM 3akoH MeHnens — 3aKoH
He3aBHUCUMOro KoMOuHupoBaHus. Co3laHue XpOMOCOMHOW TeOpUM HacjaelcTBeHHOCTH T.
Mopranom. Posib oTedecTBEeHHBIX y4eHbIX B pa3Butum reHetuku (H. M. Baewmios, H. K.
Konsnos, A. C. Cepebposckuii, C. C. YerBepukos, C. H. JlaBuneHkoB).

Tema IV.2. 3akoHOMEpHOCTH U3MEHUYUBOCTH. CeNeKIusl.

I'enoTunuueckass W3MEHYMBOCTb. Myranuu. ['€HHblE, XpPOMOCOMHBIE U T€HOMHBIE
mytauuud. CBOMCTBA MyTalMii; coMaTHMYeCKWEe M TIeHepaTuBHble MyTauuu. HelTpanbHbie
Mytauu. [lonyneranbHble U ieTanbHble MyTaluK. [[pUunHbI 1 YacTOTa MyTalUid; CIIOHTAaHHbIE
U WHAYIHPOBAHHBIE MYTAllMHM, MyTareHHble (akTopbl. DEeHOTUNHUECKUH APPEKT MyTaIuii.
HenacnenctBennas (MonudukanvoHHas) W3MEHYMBOCTH;, CBoOWcTBa Moaudukauuu. Poinb
YCIJIOBUI BHEIIHEW CpeJibl B Pa3BUTHUU U MPOSBICHUM IPU3HAKOB U cBOMCTB. Cenekus pacTeHui
U KUBOTHBIX.

Hemonctpauus. Kaptel  Xxpomocom YeJI0BEeKa. PonocnoBubie BBIIAIOLIUXCS
IIPEICTaBUTENEN KYJIbTYPBHI.

Hemonctpanus. [Tpumepsr MoanpUKaIMOHHON H3MEHYUBOCTH.

JemoHcTpanus. XpoOMOCOMHBIE aHOMAJIMH YeJIOBeKa U UX (EHOTUINYECKHE IPOSBICHUS.

[IpakTuueckast pabora Ne 1 Pemenne reHeTHYeCKUX 3a/1a4 U COCTaBICHHUE POJIOCIOBHBIX.

JIaGopartopHas pabota Ne 4 M3ydyenue nsmeHuuBocty. [locTpoeHue BapralinoHHOM
KpUBOH (pa3Mepbl JIMCTHEB PACTEHUM, aHTPOTIOMETPUUECKHE JAHHBIE YUAIIUXCS).

Pa3zgen V
B3auMooTHOIIEeHUs1 opranu3Ma u cpeabl. OcHoBbI 3Kk0J0rHH (11 4)

Tema 1.1. IlpuHnuns! opranu3anyuy )KM3HM Ha Haiel iaHete. buocgepa

[Tonstue o 6uocepe. Ctpykrypa u pyHkuuu Ouocdepbl. KommoHneHTsl Ouocdepsl.
Xusoe BemecTtBo Onocdepsl. EcrecTBeHHas cucteMa KiacCU(pUKALUN KUBBIX OPraHU3MOB Kak
OoTpakeHHe MX 3BostouuHu. llapcTBa KMBOM NPHUPOJBL: MPOKAPUOTHI, TPUOBI, pacTeHUs Hu
XKUBOTHBIE. Mlepapxudeckas cucTeMa OpraHu3aliyi OpraHu3MoB.

HemoncTpanus. Cxembl, OTpakalolli€ MHOTOYPOBHEBYIO OpTaHU3AlMIO KHUBOTO
(opranu3MeHHbIH, OnonleHOTHYeCKU U 6rochepHbIit ypoBHH). CXEMBbI, OTpakarollnue CTPYKTYpy
O6uocdepsl U XapaKTepU3yIOIIUE €€ OTIeNbHbIE COCTaBHbIE YacTu. TalOnuIlbl BUIOBOTO COCTaBa U
pa3Hoo0pa3us JKUBBIX OpraHu3MoB 6nocdeprl. CxeMbl KpyroBOpOTa BEIIECTB B IPUPOJIE.

Tema V.2. B3aumooTHoOIIEHUS! OPTraHU3MOB U Cpebl OOUTaHUS

EcrecTBeHHble coOOIIECTBa KMBBIX OpraHu3MoB. buoreonenossl. KoMmoHeHTHI
OMOreoleHO30B: MPOIYLIEHThI, KOHCYMEHTHI, peIyLEeHThl. buoleHo3bl: BIUI0BOE pa3HOOOpasue,
IUIOTHOCTb MOMYJISALUH, GMoMacca.

AOuotndeckue (akTopel cpeabl. Pomb Temmeparypbl, OCBEIICHHOCTH, BIAKHOCTH W
Ipyrux (akTOpoB B IKU3HEAEATEIBHOCTH COO0O0IIecTB. MHTEHCUBHOCTh JeWCTBUS (haKTOpa;
orpaHuuuBaroluil Gpakrop. Bzanmopeiicteue (hakTopoB cpelibl, Mpeieiabl BHIHOCIUBOCTH.

Buotnueckue pakrops! cpensl. Llenu u cetn nutaHus. DKOJOTHUECKas MUPAMUAA YUCEI
ouomaccel, sHeprun. CmeHa 6uoreHo30B. [IpuurHBI CMEHBI OMOIIEHO30B; (HOPMUPOBAHKME HOBBIX
co001IeCTB.



@opMbI B3aMMOOTHOIICHUH MKy opranu3mMaMu. [103UTHBHBIE OTHOIIEHUS! — CUMOHO3
(koomepanus, MyTyajlu3M, KOMMEHCAIU3M). AHTUOMOTHYECKHE OTHOUICHHS: XUIIHUYECTBO,
Iapa3suTU3M, KOHKYpeHIUsA. HelTpalbHble OTHOLEHUS — HEUTPAIU3M

JlaGopatopnas pab6ora Ne 5 CocraBeHHE cXeM Iepelaud BEIIeCTB M JSHEPTUH LICTICH
MATAHUSA

Tema V.3. Oxpana npupojisl

AHTpOIOTeHHBIE (DAaKTOPBI BO3ACHCTBHSI Ha OHMOIEHO3BI (POJIb YEIIOBEKAa B TPUPOJIE).
[Tpobnembl paroHAILHOTO MPUPOONOIL30BAHUS, OXPAHbl IPUPOJIBI: 3alIUTa OT 3arps3HEHUH,
COXpaHEHHE OHTAJIOHOB U MAaMSITHUKOB MPHUPOJABI, OOECHeueHue MNPUPOJHBIMU pecypcaMu
HacelleHUs IUIaHeThl. Mepbl Mo 00pa30BaHUIO HKOJIOTMYECKUX KOMILIEKCOB, 3KOJOTHYECKOe
oOpa3oBaHmHe.

[TpakTrueckas padota Ne 2 M3ydyeHue u onMcaHue SKOCUCTEMBI CBOCH

MectHocTH [ToBTOpeHue (1 1)






