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[TOACHUTEJIbHA A 3AIINCKA.

IIporpamMma cocraBieHa Ha OCHOBE aBTOpckoi mporpammsl B.b. 3axapos, H.1.Conumn,
E.T.3axapoBa myis o6pazoBaTenbHBIX yupexaeHuit 6 - 11 kmaccer poda 2009 y4ueOHBIN roa u
(enepaqbHOIO KOMIIOHEHTa TOCYAApCTBEHHOIO CTaHAAapTa B COOTBETCTBHH C (eaepalbHbIM
0a3MCHBIM y4eOHBIM IJIAHOM B paMKaX OCHOBHOTO 00Iero o0pa3oBaHusi Ha 0a3MCHOM ypOBHE.

Br160p aBTOpCKOIi TPOrpaMMbl MOTUBUPOBAH TEM, UTO OHA
pexomeHnoBaHa MuHuCTEpCTBOM oOpazoBanus P.D. s 00mieo0pa3oBaTeIbHBIX KIACCOB;
COOTBETCTBYET CTaHIAPTy OCHOBHOTO 001IIeT0 00pa30BaHUs 110 OMOJIOTHH;
MIOCTPOEHA C YYETOM IPUHILIUIIOB CUCTEMHOCTH, HAYYHOCTH, JOCTYITHOCTH;.
CIOCOOCTBYET pPa3BUTHIO KOMMYHUKATHBHON KOMIIETEHLIUN yYaIIUXCS;
o0ecreunBaeT yclIoBuUs Ui pealn3alluy IPaKTUUECKON HAlpaBIE€HHOCTH;
YUUTHIBAET OCOOEHHOCTH KOHTHHI€HTA YUalluXCs;

- IpeycMaTpuBaeT cuenu(uky yueOHOro 3aBeICHuSI.

N3yuenne GMOJIOTHH CKIAIbIBACTCS CIEAYIOIIUM 00pa3oM:

5 KJacc - mpupoI0oBeICHIE

6 ximacc — 35 yacoB U3 (eneparbHOro KOMIOHEHTA U 35 4acOB U3 PerHOHAIIBHOTO KOMIIOHEHTA,;
7 xmacc — 70 yacoB u3 (peepabHOTO KOMIIOHEHTA;

8 kimacc — 70 gacoB u3 ¢eepasbHOrO KOMIIOHEHTA;

9 kmacc — 70 yacoB U3 deaepaIbHOr0 KOMITOHEHTA

Bbi00p aBTOpCKO# MporpaMMbl MOTUBUPOBAH TE€M, YTO OHA

pekoMeHnoBaHa MunuctepcTBoM obpazoBanus P.®D. nist 001meodpa3oBaTeIbHBIX KIACCOB,;
COOTBETCTBYET CTaHAAPTy OCHOBHOTO OOIIET0 00pa30BaHMs MO OMOJIOTHH;

IOCTPOEHA C YUYETOM IPUHIIUIIOB CUCTEMHOCTH, HAYYHOCTH, JOCTYITHOCTH;.

CHOCOOCTBYET Pa3BUTHIO KOMMYHHUKATUBHOW KOMITIETECHITUH YUAIIUXCS;

obecreunBacT yCIIOBUS IS PeaTU3aluy MPAKTHIECKON HAPaBICHHOCTH;

PaGouas mporpaMmMa y4MTHIBa€T OCOOEHHOCTH KOHTUHI€HTA y4alluxcs,
IpeaycMaTpuBaeT celu(uky yueOHOro 3aBeIeHHs.

Ilenu u 3amaum:

- pa3BUTHUE 3HAHUN O KUBOU NPUPOJE

- CO3/IaHUE Y YYalIUXCs MPEACTABICHUS O LIeIOCTHONW KapTUHE MUpA.

- OCBOEHHE 3HaHUI 00 IBOJIOIMMOHHOM YYSHHH; O PA3BUTHH OPTaHUIECKOTO MUPA;
B3aMMOOTHOULICHUAX  OpraHM3Ma U Cpelibl; O YeJIOBEKE U ero MecTe B Ouocdepe; o OMOHUKE;
TEOPHH;

- OBJIJICHUE YMEHUSIMU 00OCHOBBIBATH MECTO U POJIb OMOJIOTMYECKUX 3HAHUN B MPAKTHUECKOM
NEeSTENbHOCTH JII0JIEH, pa3BUTUU COBPEMEHHBIX TEXHOJIOTUI; HAXOAUTh U aHAJIM3UPOBATh
UHPOPMAIIHIO O KHUBBIX 00BEKTAX U UX CBOMCTBAX; IPOBOJIUTH HAOIIOICHHS, CTABUTh YUeOHbBIC
OTIBITHI, KJIACCU(UIIUPOBATH OMOJIOTUYECKHE OOBEKTHI, BBITIOIHATH MTPAKTUYECKHUE PAOOTHI;
(uKCUpOBaTh Pe3yIbTAaThl CBOCH JEATEIBHOCTU B BUJIE ONTUCAHUMN, CXeM, Ta0IHIl, y4eOHBIX
PHCYHKOB, BBIBOJIOB U 000O0IICHUH;

- pa3BUTHE NIO3HABATEIBHBIX HHTEPECOB, MHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH B
MpoLecce U3yYeHUs )KUBBIX OPraHU3MOB; CAMOCTOSATEIBHOCTH B X0/1€ PabOThI C pa3IUYHBIMU
UCTOYHHUKAMU MH()OPMaLIUY;

- BOCIUTaHUE YOEXKJIEHHOCTH B BO3MOYKHOCTH IO3HAHHS >KUBOH HPHUPOJIBI, HEOOXOAUMOCTHU
OEpeKHOTO OTHOILIEHUS K MPHPOTHON Cpeiie, COOCTBEHHOMY 3/J0POBBIO; AKTUBHOW JIMYHOCTH,
MOTHBUPOBaHHOW K caMooOpa3oBaHMIO, oOOjajalomeld JOCTaTOUYHBIMM  HaBbIKAMU U
NICUXOJIOTHYECKUMHU YCTAaHOBKAMH K CaMOCTOATEIBHOMY IIOMCKY, OTOOpYy, aHamu3zy u



UCIOJb30BAHUIO HHGPOpPMAlMK; TNPHOOpETeHHE UIKOJbHUKAMHU  ONbITa  Pa3HOOOpPA3HOM
MIPAKTUYECKOW JIESITENBHOCTH, OIbITA ITO3HAHMS W CAMOIIO3HAHUS B IPOLECCE H3YYEHHUs
OKPY’KaIoILEro MUpa;

- HUCIIOJIb30BaHUE IMPUOOPETEHHBIX 3HAHMNM M YMEHUH B INOBCEJHEBHOH XU3HHM Ul OLIEHKU
MIOCJIEACTBUM CBOEU IEATEIBHOCTU 110 OTHOLIEHUIO K OKPYXKAIOLIEH Ccpele, 310pPOBBI0 IPYTrUx
arofeil U coOCTBEHHOMY 370pOBBIO; OOOCHOBaHMSI M COOJIOJACHUS TMpaBUJI TOBEIEHUS B
OKpY>Karolleu cpeae.



COJAEP)KAHME KYPCA

buoJsorus. 6 kinacc. ’/Kusoii opranusm.
Kypc «KuBoii opranuzm» MOCTpOEH Ha OCHOBE CPAaBHUTEIBHOI'O M3YYEHHS OCHOBHBIX I'PYII
OpPraHU3MOB, UX CTPOCHHUS U )KU3HEAEATEIbHOCTH.
PA3JIEJ 1
CTpoeHne u cBOMCTBA JKMBBIX OPraHu3mMoB (/0 uacos).

Tema 1.1
OcHOBHbBIE CBOWCTBA *KUBBIX OPraHusMoB (/ uac)
MHuoroo6pasue >KuBbIX OpraHu3MoB. OCHOBHBIE CBONCTBA J>KHUBBIX OpPTraHU3MOB: KJIETOYHOE
CTPOCHHE, CXOIHBIA XUMHYECKHH COCTaB, OOMEH BELIECTB M JHEPrUH, NUTAHHE, JIbIXaHHE,
BbIJIETICHHUE, POCT U Pa3BUTHE, PA3APAKUMOCTh, IBKEHUE, PAa3MHOXKEHUE.
Tema 1.2
XHUMHYECKUH COCTAB KJIETOK (TeMa u3y4aeTcs M0 YCMOTPEHUIO YYUTeJIs1)

ConepkaHre XMMHYECKHUX 3JIEMEHTOB B KJleTKe. Bopga, gpyrue HeopraHuudeckue
BEIIIECTBA, UX POJb B XU3HEACSATEIbHOCTU KJIEeTOK. OpraHnyeckue BelllecTBa: OCNKH,
JKUPBI, YTIIEBOIbI, HYKJIEHHOBBIE KUCIOTHI, UX POJIb B KJIETKE.
JlabopaTtopHblie pabOTHI
Omnpenenenne cocTaBa CEMsTH MIIICHUIIBI.
Omnpenenenue GU3NIECKUX CBOUCTB OEJIKOB, )KUPOB, YIJIEBOJOB.

Tema 1.3
CTpoeHue pacTUTEJIHLHOM U ')KUBOTHOM KJIETOK (2 uaca)
Knerka — DJICMCHTapHasd CAWHHIA >XHUBOI'O. EGBBSUICPHI)IG n AACPHBIC KIICTKH.

CtpoeHue u (PyHKUMH sApa, HUTOMIA3Mbl M €€ OpPraHoUJ0B. XPOMOCOMBI, HX
3Ha4YE€HUE.

Pa3znuuusa B cTpO€HUHN PACTUTEIBHOU U )KUBOTHOM KIIETOK.

m JlaGopaTopHbie U MPAKTHUYECKUE PaOOTHI

CTpoeHue KIIETOK KUBBIX OPraHU3MOB (Ha TOTOBBIX MHUKpOTIpernaparax)®.
Tema 1.4
TkaHu pacTeHMil U *)KUBOTHBIX (2 uaca)

[TousitTue «tkaHb». KieTouHble SJIEMEHTHI U MEXKJIETOYHOE BEILIECTBO. THIMBI
TKaHEeW pacTeHuid, WX MHOrooOpas3ue, 3HAYCHHE, OCOOCHHOCTHU CTpPOCHUs. THUIIBI
TKaHEeH )KUBOTHBIX OPTaHU3MOB, UX CTPOCHHUE U QYHKIIUH.

JlaboparopHas pabota

TkaHu )KUBBIX OPraHU3MOB*.

Tema 1.5

Oprassl U cucTemMsbl OpraHos (4 uaca)

[Tonstue «opran». Opransl HIBETKOBOTO pacTeHUs. BHemHee cTpoeHUE U 3HAUYCHUE
kopHs. KopHeBbie cucTteMbl. Bugon3MeHeHUss KOpHEH.

Ctpoenue u 3HaueHue nmoodera. [louka — 3a4aToOUHBIN MOOET.

Crelbenb kak oceBoi opran nodera. [lepenBukeHre BemecTB MO CTEOIIO.

JIuct. Ctpoenne u ¢pyHKnuu. [IpocThie U cinoxkHbIe TUCThs. L[BETOK, ero 3HaueHHE
U cTpoeHHUEe (OKOJIOLBETHUK, THIYMHKH, NeCTUKH). COIBETHSI.

IInmonpl. 3nHaduenwe u pazHooOpaszume. CTpoeHHE CEeMSIH OJIHOJAOJBHOTO U
JIBY1I0JIbHOTO PACTECHUM.

Cuctrembl opraHoB. OCHOBHBIE CHCTEMBI OpPraHoOB JKMBOTHOTO OpraHu3Ma:
NUIeBapUTEeNIbHAsl,  KPOBEHOCHAasi,  JbIXaTelbHasi,  BBIACIUTEIbHAsA, OMNOPHO-
JIBUTATEJIbHAsI, HEPBHAS, SHJIOKPUHHASI, pAa3MHOXKCHHUSI.

m JlaGopatopHas pabota

Pacno3naBaHue opraHoB y pacT€HUI U )KUBOTHBIX *.

Tema 1.6

PacTeHusi M *KUBOTHBIE KAK IeJOCTHbIE opraHu3msl (/ uac)



B3anMocCBsI3b KJIETOK, TKaHEed M OopraHoB B opraHu3maX. JKuBble OpraHusMbl U

OKpYy>Karomiasi cpena.
PA3JIEJL 2
KuznenesaTejlbHOCTh opranusma (23 uaca)
Tema 2.1
IIuranue n nuineBapenue (4 uaca)

CyurHoCTh NOHATHUS «TUTaHue». OCOOEHHOCTH MUTAHUS PACTUTEIILHOTO OPraHUu3Ma.
I[TouBennoe nuranue. Bo3aynHoe nutanue (GoTOoCUHTES).

OCOOEHHOCTH THUTAHUS >KUBOTHBIX. TpaBOsiIHBIE XKUBOTHBIE, XUIIHUKHU, TPYMOEIbI;
CUMOUWOHTHI, TTAPA3UTHI.

[TumeBapenue u ero 3HaueHue. OCOOEHHOCTU CTPOCHUSI MUIIEBAPUTEIBHBIX CUCTEM
’)KUBOTHBIX. [IuiieBapuTenbHble GepMEHTHl U UX 3HAYCHUE.

m J[eMoHCTpanus aeficTBUS KeIIyJOYHOTO COKa Ha OEJIOK, CIIFOHBI Ha KpaXMaJl; OnbITa,
JIOKa3bIBAIONIET0 00pa3oBaHUE KpaxMmaja Ha CBETY, IMOTJIOLIEHUE YIIIEKUCIOro raza
JINCTBSIMU;, POJIM CBETA U BOABI B )KU3HU PACTCHUH.

Tema 2.2 J/Ibixanue (2 uaca)

3HaueHue ApixaHusi. Pojb KHUCIOpoJa B MPOIECCE PaACIICMICHHUS OPraHUYECKHUX
BEIIIECTB U OCBOOOXKJACHUS dHepruu. Jlpixanue pacteHuil. Ponp ycThUll U Ye4EeBUYECK B
npoliecce JbIXaHUs pacTeHuil. JlpixaHue >XKUBOTHBIX. Opranbl JbIXaHUS >KUBOTHBIX
OpraHU3MOB.

m JleMOHCTpaIusi ONbITOB, MWJJTIOCTPUPYIOIIUX JAbIXaHHUE MPOPACTAIOIIUX CEMSIH,
JIbIXaHHE KOPHEW; oOHapyKeHHEe yIIeKUCIOTo ra3a B BhIJIBIXa€MOM BO3/IyXe.
Tema 2.3

IlepenBuskeHune BemecTB B Opranusme (2 vaca)

Ilepenoc BemecTB B OpraHu3Me, €ro 3HaueHue. llepenBU>KeHHE BENIIECTB B
pacteHur. OCOOEHHOCTU CTPOCHHS OPTaHOB pacTEeHUM, 00ECHEeUMBAIOIIUX IPOIECC
IIepeHoca BEIIECTB.

OcobGeHHOCTH MepeHoca BEIIeCTB B OpraHu3Max KMBOTHbIX. KpoBeHOCHas cucrema,
ee cTpoeHue, QyHKIUH.

I'emonum@a, KpoBb U €e cocTaBHBIC YacTH (Mja3Ma, KJISTKHU KPOBH).

m [IpakTnueckas pabora

[lepenBurkeHne BOJIbI U MUHEPAIBLHBIX BEIIECTB MO cTEOII0™*.

[ ] JleMOoHCTpalus OMbITa, UWITIOCTPUPYIOMIETO ITyTH TTEPEABUIKEHUSI OPTAaHUIESCKUX
BEIIIECTB IO CTEOJII0; CTPOCHUS KJIETOK KPOBH JISITYIIKH U YE€JIOBEKA.
Tema 2.4 Boiaenenue (2 uaca)

Ponp BblaesieHHMss B Opolecce JKU3HEAESTEIbHOCTHU OPraHU3MOB, IIPOAYKTHI
BBIJCJICHUSI y pacTeHUW W KUBOTHBIX. BblaereHue y pacteHuil. Beiaenenue y
)KUBOTHBIX. OCHOBHBIE BBIJICJUTEIbLHBIC CHCTEMBI y XHUBOTHBIX. OOMEH BeENIECTB U
SHEPrUu.

Tema 2.5
Omnopuble cuctemsl (2 uaca)

3HaueHUEe OMOPHBIX CHUCTEM B KU3HU OpraHu3MoB. ONOpHBIE CHUCTEMBbI PACTECHUM.

OrnopHbIe CUCTEMBI )KHUBOTHBIX.

m JlaGoparopHas pabota

Pa3znooOpa3zue onopHBIX CUCTEM KHBOTHBIX.

m /[emMoHCTpalus CKEJIEeTOB MJIEKONUTAIOLINX, PACIUIIOB KOCTEH, paKOBUH
MOJUTFOCKOB, KOJIJIEKIIMH HAaCEKOMBIX.

Tema 2.6 JIBu:xenue (2 uaca)

JBHKEeHHE KaK BakHellas OCOOEHHOCTb >KMBOTHBIX OpPraHM3MOB. 3HaudeHHE
JIBUTATEJIBHOW AaKTHUBHOCTH. MeXaHU3Mbl, OOECIeUUBaIONIUe JABUKCHUE IKUBBIX
OpraHU3MOB.

m JlaGopaTopHble U IpakTU4YECKUE PabOThI



JBr>xeHne nHGY30pUH TYPEIbKU.

Ilepemenienne 10K A€BOTO YEPBSI.

Tema 2.7

Perynasiuus npoueccos ku3HeaessTeJbHOCTH (3 uaca)

JKuznenesTenpbHOCTh OpraHu3Ma M €€ CBsI3b C OKpyXKarlled cpenoi. Perymsanus
MMPOLIECCOB KU3HENESATEILHOCTH oOpraHu3dMoB. Pasznpaxkumocts. HepBHas cucrema,
0CcOOEHHOCTH cTpoeHUs. Pediiekc, UHCTUHKT.

OHJOKpUHHAsA cuctema. Ee poib B peryiasiiuu NpoLEcCOB >KU3HeNeATeNbHOCTU. JKenesbl
BHYTPEHHEN cekpelnu. POCTOBBIE BelllecTBa paCTEHU.

m JlemoHCTpalusi MUKpOIIpEnapaToB HEPBHON TKaHHU, KOJIEHHOT'O U MUTATEJIbHOTO PEQIIEKCOB,
MoJIeJIel HEpBHBIX CUCTEM, OPTaHOB YYBCTB PACTEHHUH, BBIPAIIIEHHBIX 11OCIIE 00pabOTKH
POCTOBBIMH BEILIECTBAMMU.

Tema 2.8 Pazmnuo:xenue (3 uaca)

buosornyeckoe 3HauYeHUE pa3sMHOXKEHUA. Buabl pasMHOXeHUdA. becrnosioe pa3sMHOXKEHUE
KUBOTHBIX (JI€JICHHE MPOCTEUINX, MOYKOBaHHE TUApbl). becnoyioe pasMHOXKEHHE pPACTEHUM.
[TonoBoe pa3MHOXKeHHE oOpranu3mMoB. (OCOOEHHOCTH IOJIOBOTO PA3MHOKEHHS KUBOTHBIX.
Opraunsl pazmHoxenus. [lonoBeie kinetku. OmnogorBopenue. [lomoBoe pa3MHOKEHUE PACTEHUH.
Onsinenue, qBoitHOE omnooTBopeHne. O6pa3oBaHue MI0J0B U CEMSH.

m [IpaxkTnueckas padbora

BereratuBHOE pa3MHOKEHHE KOMHATHBIX PaCTeHUN™.

m JlemoHcTpanusi crioco0OB pasMHOXKEHUS PacTEHHI; pasHOOOpa3usl U CTPOCHUS COLIBETUM.
Tema 2.9
Poct u pa3Burtue(3 uaca)

Poct u pa3Butue pacrenuii. InnuBuayansHoe pazButue. PactipocTpaHeHre miofgoB U CEMSH.
CocTosiHHME MOKOS, €r0 3HaYCHHUE B KU3HU pacTeHHUM. Y clIoBUs mpopacTaHus cemsH. [luranue u
pocT mpopocTkoB. OCOOCHHOCTH Pa3BUTHS KUBOTHBIX OpraHM3MOB. Pa3putue 3aponpiiia (Ha
npuMepe JaHneTHuka). IlocToMOproHambHOE pa3BHTHE >KMBOTHBHIX. lIpsiMoe W Hempsimoe
pa3BUTHE.

JlaGopaTopHbIE U MPAKTHIYECKUE PAOOTHI
[Ipsimoe u HenpsAMOe pa3BUTHE HACEKOMBIX (Ha KOJUIEKIIMOHHOM MaTepuane)™.
m JleMoHCTpanus crnocob0B pacpocTpaHEHUsI IIJI0JI0B U CEMSIH; TPOPACTaHMs CEMSH.
PA3JIEJI 3
Opraunusm u cpena (2 uaca)
Tema 3.1
Cpena oduranusi. ®akropsl cpens (1 uac)

Biusaue (axkTopoB HEXHMBOH HpUpOABl (TemmepaTypa, BIaKHOCTb, CBET) Ha JKHUBbIC
opraHu3Mbl. B3aMOOTHOIIEHHS )KUBBIX OPraHU3MOB.

m JleMoHCTpanus KOJUIEKINH, WITIOCTPUPYIOIINX SKOJIOTMUYECKHE B3aUMOCBS3H JKHUBbIX
OpraHU3MOB.

Tema 3.2

IIpuponnsie coodmecrsa (1 uac)

[Tpupoanoe coobiecTBo U 3kocucteMa. CTpyKTypa U CBA3H B IPUPOIHOM coolriectse. Llenn
MATaHHUS.

m JleMoHCTpauus MOAENER SKOJIOTHYECKUX CUCTEM.



7 KIIACC
buosorusi. MHoroodpasue ;KuBbIX OPraHu3MoOB

BBenenne (3 yaca)
Mup KUBBIX OPraHU3MOB. Y POBHU OpraHU3aLMU U CBOMCTBA )XKUBOr0. OCHOBHBIE MOJIOXKEHUS
yuenus Y.JlapBuHa o ecrecTBeHHOM 0TOOpe. EcTecTBEeHHas cucteMa KMBOW NPUPOABI KakK
OTpa)XeHHE IBOJIIOLIMHU KHU3HU Ha 3emie. [{apcTBa xuBOM MPUPOABI.
PA3JIEJT 1

IapcrBo Ilpokapuorsl (3 yaca)
Tema 1.1
MHoroo0pa3ue, 0cO0€HHOCTH CTPOCHHUS M IIPOMCXOKICHHE IPOKAPHOTHYECKUX
opranusmoB (3 yaca)
[Ipoucxoxnenue u 3Bosronus dakrepuil. Od1IMEe CBOMCTBA TPOKAPUOTUYECKHUX OPraHU3MOB.
Muoroo6pasue ¢popm Oaktepuit. OcobeHHOCTH cTpoeHus: bakTepuanbHOi KieTku. [lonsTre o
TUnax oOMeHa y npokapuor. OCOOEHHOCTH OpraHU3alUu U KU3HEIEATEIbHOCTH IPOKAPUOT;
pacrpoCTpaHEHHOCTh U POJIb B OMOLIEHO3aX. DKOJOTHYECcKas poJib M MEJUIIMHCKOE 3HaUeHue (Ha
npuMepe npejcraBuTenel noauapcrsa Hacrosmue 6akrepun).
m /lemoHcTpamus
CxeMbl BO3HUKHOBEHUS OJIHOKJIETOYHBIX 3YKapUOT, MHOTOKJIETOYHBIX OPraHU3MOB; Pa3BUTHE
L[APCTB PACTECHUN U )KUBOTHBIX, IPECTABICHHBIX B yueOHUKe. CTpOeHUE KIETOK Pa3InYHbIX
npokapuot. CTpoeHrne U MHOrooOpasue OaKkTepuil.
m OcHognvle nousamus. bespsaepHble (IPOKAPUOTUYECKHE) KIETKU. DYKapHOTHUECKUE KIETKH,
HMMEIoIIME OrpaHnYeHHOe 000s104KoH spo. KitleTka — 31emMeHTapHas CTpyKTYpHO-
(GyHKIMOHATIbHAS €JMHULIA BCETO XKHUBOTO.
B Vuenus. OOBACHATH C MAaTEPHAIMCTUYECKUX MO3UIIUH MpoliecC BOSHUKHOBEHUS KU3HU HA
3emMJie KaK eCTECTBEHHOE COOBITHE B LIEMH YBOJIOIMOHHBIX TPE0Opa30BaHUN MAaTEPHHU B IIEJIOM.
XapakTepu30BaTh 0COOEHHOCTH OpPraHU3allUU KIETOK MPOKAPUOT, aHATU3UPOBATh UX POJIb B
6uorneno3ax. [IpuBouTH MpUMeEpH! pacCIPOCTPAHEHHOCTH MPOKAPHOT.

PA3JIEJI 2 HapcrBo I'pubs! (4 uaca)
Tema 2.1
OoOmas xapakrepucruka rpudoB (3 uaca)

[Ipoucxoxnaenue u sBomonus rpuboB. OcobenHocmu cmpoeHus Kiemox 2epubos.
OcHogHble yepmol opeanuzayuu MHO20KNIemMOYHbIX epubos. Omoenwi:
Xumpuouomuxoma, 3ucomuxoma, Ackomuxoma, bazuouomuxoma, Omuxoma, epynna
Hecogepuwennvie epudvl. OCOOEHHOCTHU KU3HEEATEIBHOCTH U pacnpocTpaHeHue. Pons rpudos
B OMOLIEHO3aX U XO35IICTBEHHOM €SITEIbHOCTH YEJIOBEKa.

m [lemonctpanus. CxeMbl CTpOSHUS peacTaBuTeNel Pa3mu4HbIX CHCTEMATHUECKUX TPYIIIT
rpu6oB. Pa3nuunbie npencrasutenu napctsa [pudsl. CTpoeHue MI010BOTO Teja MIISTTOYHOTO
rpuba.

JlaGopaTopHbIE M IPAKTHYECKHE PAOOTHI

Crpoenue miecHeBOro rpuda mykopa®.

Pacnio3snaBanue cheJOOHBIX U SIOBUTHIX TPHOOB*.

Tema 2.2 JIumaitnuku (1 uac)

[Tonstue o cumbuoze. OOmIass XapaKTEPUCTHKA JIMIIAWHUKOB. THIIBI CIIOEBUII JINIIAWHUKOB,
0COOCHHOCTH JKU3HEIEATEIbHOCTH, PACTIPOCTPAHEHHOCTh U 3KOJIOTHYECKAs POJIb JTUIIAHHUKOB.
m /lemoHcTpanusa. CXeMbl CTPOCHUS JTUIIAaHHUKOB. Pa3inuHble MpeIcTaBUTENN JTUIIANHUKOB.

m Ocnosnvle nonsamus. LlapcTsa xuBoi npupobl. JlosnepHsie (IpOKapUOTHUECKHE)
OpraHu3Mbl; 0aKTepUH, IUAaHOOAKTEPUH. DYKapHOTUYECKUE OPTaHU3Mbl, UIMEIOIINE
OTrpaHMUYEHHOE 000JI0YKOM SIpO.

m Ymenusi. OOBSACHATH CTPOCHUE TPUOOB M JIUIIAHHUKOB. [I[pUBOANTE IPUMEPHI
pacpoCTPaHEHHOCTH TPUOOB U JIMIIAHHUKOB M XapaKTePU30BaTh UX POJIb B OMOIIEHO3aX.



PA3JIEJ 3
LapcrBo Pacrenus (16 uacos)
Tema 3.1
OO0mas xapakTepucTHKa pacteHui (2 uaca)

PacturenbHblil Opranu3M Kak LeJIOCTHas cucteMa. KieTku, TKaHW, OpraHbl U CHUCTEMBI
OpraHOB pacTeHWi. Perymsmms Xu3HEACITEILHOCTH pacTeHuil; puroropmonsl. OcoOEHHOCTH
KHU3HEACATEIILHOCTH pacTeHuid; (oTocuHTe3, MUrMeHThl. CUCTeMaThKa pacTeHWi; HU3IIHE U
BBICIITE PACTCHHSI.

m JlemoHcTpanus. Pucynku yueOHUKa, TOKa3bIBAIOIINE OCOOEHHOCTH CTPOCHUS H
KU3ZHEICSITEIIPHOCTH Pa3IUYHBIX MPEICTaBUTEINCH 1TapcTBa pacTeHU. CXEMBbI, OTPaKaIOIIHNE
OCHOBHbBIE HAIIPaBIICHUS SBOJIIOLUH PACTUTEIBHBIX OPraHU3MOB.

Tema 3.2

Hu3smue pacrenus (2 uaca)

Bogopocnu kak gpeBHeimas rpynna pacteHuil. OOmias XapaKTepUCTHKA BOJOPOCIIEH.
Ocobennoctu crpoenus Tena. OHOKIETOUHbIE 1 MHOTOKJIETOYHBIE BOJopociu. MHOrooOpasue
BOJIOpOCIeit: oTaensl 3eneHsie Bogopocin, bypeie u Kpacubsie Bomopocnu. Pactipoctpanenue B
BOJHBIX U HA3€MHBIX OMOLIEHO3aX, YKOJIOTUYECKask POk Bojgopociei. [IpakTnyeckoe 3HaUCHUE.
m JlemoncTpanus. CxeMbl CTPOCHUS BOJIOPOCIICH pa3IUUYHbIX OTIETIOB.

m JlaGopartopHas paboTa

N3yuenune BHENIHEr0 CTPOCHUS BOAOPOCIICH™.
Tema 3.3

Broicuue pacrenus (4 uaca)

[Tpoucxoxaenue u o0IIas XapaKTEPUCTUKA BBHICIIUX pacTeHui. OCOOEHHOCTH OpraHU3alluy U
WHJVMBHUIYaJIbHOTO Pa3BUTHUS BBICIITUX PACTEHUHU.

Crnopossie pactenus. O01Ias XapaKTepUCTHKA, POUCXOKICHHE.

Otnen MoxoBuaHbIe; OCOOCHHOCTH OpPTraHHW3allud, KU3HEHHOTO IHKIa. PacmpocTpanenue u
pOIb B OMOIIEHO3aX.

Otnen [InayHOBUIHBIE; 0COOEHHOCTH OpraHU3AINH, )KU3HEHHOTO ITuKJIa. PacipocTpanenue u
pOIb B OMOIIEHO3aX.

Otaen XBOIIEBUIHBIE; OCOOCHHOCTH OpraHU3AIlNH, )KU3HEHHOTO IUKIA. PacpocTpanenue u
pOIb B OMOIIEHO3aX.

Otnen [anmoporaukoBuaHbIE. [IporcxoxkaeHNe 1 0COOEHHOCTH OPraHU3aIIUH MTAIIOPOTHHUKOB.
JKu3HEeHHBIN UK NanopOTHUKOB. PacripocTpaneHne naropoOTHUKOB B IPUPOJIE U UX POJIb B
OMoLeHO3aX.

JemoncTparus. CXxeMbl CTPOSHUS U )KU3HEHHBIX IIUKJIOB MXOB, XBOIIEH U miayHoB. Pa3zinuunbie
MPEACTAaBUTEIN MXOB, IUIAyHOB W XBomleW. CXeMbl CTPOCHMsS NalOpOTHUKA; JIpPEBHUE
MarnopoTHUKOBUAHBIE. (CXema TIIeHa pa3BUTHs NANOpPOTHUKA. Pa3znuyHble MpecTaBUTENN
MartOpOTHHUKOB.

m JlaGoparopnas pabota

N3ydeHue BHEUTHETO CTPOCHUS MXOB™*.

N3ydeHne BHENTHETO CTPOCHHUS MMAIOPOTHUKA ™.

Tema 3.4

Otaen IN'onocemennnbie pacrenus (2 uaca)

[Ipoucxoxnenne U 0COOEHHOCTU OpraHU3allMU TOJIOCEMEHHBIX PACTEHUH; CTPOEHUE Tela,
KU3HEHHBIE (OPMBI TOJIOCEMEHHBIX. MHOT0OOpa3ue, pacmpoCTPaHEHHOCTh TOJIOCEMEHHBIX, HX
poJIb B OMOIIEHO3aX U MPAKTHUYECKOE 3HAUCHUE.

m JlemoHncTpanus. CxeMbl CTPOCHUS TOJIOCEMEHHBIX, IIUKJI pa3BUTHS COCHBI. Paznuunbie
MIPEACTAaBUTEIN T'OJIOCEMEHHBIX.
m JlaGopaTopnas pabora
N3ydeHnue cTpoeHus: 1 MHOroo0pasus roJJOCEMEHHBIX pacTeHumit™*.
Tema 3.5
Otaen HokpbiTocemennbie (LIBeTkoBbIE) pacTenus (16 uacos)
[TpoucxoxaeHne u 0COOEHHOCTH OPTraHU3alUY TOKPHITOCEMEHHBIX PACTEHUN; CTPOCHUE Tena,



KHU3HEHHBIEe (POpMBI TOKpBIToceMeHHbIX. Kiacebl OHo0bHbIE U J[BY10JIbHBIE, OCHOBHBIE
ceMeiicTBa (2 cemencTBa OTHOIONIBHBIX M 3 CEMENMCTBa IBYAOJBHBIX pacTeHuii). MHoroobOpasue,
pacmnpoCcTpaHEeHHOCTh LIBETKOBBIX, HX POJIb B OMOIIEHO3aX, B )KU3HU YEJIOBEKA U €TI0
XO03HCTBEHHOU NIEATEIbHOCTH.

m JlemoHcTpanusa. Cxema cTpOeHuUs IIBETKOBOI'O pacTeHMsI; CTPOEHHUs LBeTKa. L{uKki pa3Butus
LIBETKOBBIX pacTeHUH (JIBOMHOE omiofgoTBOopeHue). [IpencraBureny pa3anuHbIX CEMECTB

IIOKPBITOCEMEHHBIX PACTCHUM.
m JlaGoparopHble U IpaKTHYECKHE PabOThI

N3yuenne cTpoeHHs MOKPHITOCEMEHHBIX pacTeHUIT™.
PacnioznaBanne Hanbosiee pacHpOCTPAaHEHHBIX PACTEHHM CBOEHl MECTHOCTH, ONpENeIeHHE X
CHUCTEMAaTHUYECKOr0 MOJIOKEHHUS B )KU3HU YeJIoBeKa™.
m OcHosnvle nonamus. PacturenbHbiil opranusMm. Husmme pacrenus. OTaensl pacTeHUH.
3enenble, Oypble U KpacHbIE BOJOPOCIIH.
Mxu, 1ayHbl, XBOLIH, MAMIOPOTHUKH; )KU3HEHHBIN LUK, CIIOPO(UT U raMeTOPUT.
l'onocemeHHbIe pacTeHUs; 3HAUCHUE MOSBICHHS CEMEHU; KU3HEHHBIH UK COCHBI; CIIOPOQUT U
raMmeToQur.
Breiciine pactenus. Otaensl pacteHuil. IIoKpbITOCEMEHHBIE pacTEHMs; 3HAUEHHE MOSIBICHUS
IJ10/1a; YKU3HEHHBIN UK LIBETKOBOTO PACTEHUS; CIOPOPUT U raMeTOuT.
B Vuenus. O0bACHATH OCOOCHHOCTH OPTaHU3AIMH KJIETOK, OPraHOB U TKaHEW pacTeHUH.
[IpuBOANTHE MpUMEPHI PACIPOCTPAHEHHOCTH BOJOPOCIEH, CIOPOBBIX, TOJIOCEMEHHBIX U
LIBETKOBBIX PACTECHHI U XapaKTEpPH30BaTh X POJIb B OMOLIEHO3AX.
PA3JIEJI 4
HapcrBo KuBotHble (37 uacos)
Tema 4.1
O0mas xapakTepucTHKA ;KUBOTHBIX (1 uac)
JKMBOTHBIN OpraHu3M Kak LeJocTHas cucteMa. KileTku, TKaHW, OpraHbl U CHCTEMBI OPraHOB
KUBOTHBIX. Perymsius Ku3HeIesTeIbHOCTH JKUBOTHBIX; HEPBHAS M 3HJOKPUHHAS PETYJISALUU.
Oco0eHHOCTH KM3HENEATEIbHOCTH >KUBOTHBIX, OTIMYAIOLINE WX OT IMPEACTaBUTENCH ApPYrux
HapctB  kuBOW  mpuponbl. (CucreMaTMka KMBOTHBIX; TAaKCOHOMHYECKHE  KAaTErOpUU;
OJTHOKJIETOYHBIE 1 MHOTOKJIETOYHBIE (0€CII03BOHOYHBIE U XOPIOBBIE) KUBOTHBIE.
Tema 4.2
MMomuapcTrBo OaHoKIeTOUYHBIE (2 yaca)

OOmas xapakrepucTuka npocredmmx. Kiierka OJHOKICTOYHBIX XKUBOTHBIX KaK IEITOCTHBIN
OpraHu3M; OCOOCHHOCTH OpraHu3allid KJIETOK MPOCTEHIINX, CHelHaJbHble OpPraHOUIbI.
PazHooOpasue mpocTednmx U uX poiib B OMOLEHO3aX, )KU3HHU YEIIOBEKa M €r0 XO3SHCTBEHHOU
JeATEIIbHOCTH.

Tun CapkootceymukoHocybl, MHO2000pazue Gopm capKoOo8biX U HC2YMUKOBHIX.

Tun Cnoposuxu; cnoposuku — napaumel uejnoseka u ocugomuwvlx. (OcobenHocmu
opeanusayuu npeocmagumeneti.

Tun Hughyzopuu. Muocoobpasue unghyzoputi u ux poisb 8 6UOYEHO3AX.

m JlemoncTpauusi. Cxembl CTpOeHUs aMeObl, IBIJIEHBI 3€JIEHON U NH(Y30pUH TY(EIbKH.

HpeI[CTaBI/ITeJ'II/I PAa3JIMYHBIX I'PYIIIT OAHOKJICTOYHBIX.
m JlabopaTopnas pabora

Crtpoenue nHpy30pun Ty(HeIbKH.
Tema 4.3
IMomuapcTBo MHuoroxkJerounsie (1 yac)

Obwas xapakmepucmuka MHO2OKIEMOYHbIX HCUBOMHBIX, Munvl cummempuu. Kremxu u
mKanu  orcusomuvix. Ilpocmetiwue MHO2OKIEMOUHLIe — 2YOKU, UX PACNPOCMPAHEHUe U
9KON02UYECKOoe 3HaYeHUe.

m JlemoncTpanua. Tumbl CUMMETPUH Y MHOTOKJIETOYHBIX KHBOTHBIX. MHOroobpasue
ry0oK.

Tema 4.4
Tun Kumeunonoaoctubie (3 uaca)



OCOOeHHOCTH OpraHu3alui KHUIIEYHOINOJIOCTHRIX. becronoe M MOJ0BOE pa3MHOMKEHHE.
MHuoroo6pasue M pacnpoCTpaHEHUE KHILIEYHOIOJOCTHBIX; THJIPOUIHBIE, CUHU(OUAHBIE U
KopaJuibl. PoJib B IPUPOJHBIX COOOIIECTBAX.

m JlemoHcTpauusa. Cxema CTpOeHHS TUAPBL, MEAY3bl U KOJIOHUU KOPAJUIOBBIX MOJIUIIOB.
buonieno3 xopaioBoro puda. BHemnee 1 BHyTpeHHEE CTPOSHUE KHILIEYHOIIOIOCTHBIX.
Tema 4.5

Tun Iliiockue 4yepsu (2 uaca)

OcoOeHHOCTH oOpraHu3aly IIOCKUX uepBed. CBOOOAHOXKHUBYIINE PECHUYHBIE YEPBH.
MHuoroo6pa3ue peCHUUHBIX YepBeil U UX Poib B OMoleHo3ax. [IpucrnocoOaeHus K mapa3uTu3mMy
y IUIOCKUX YepBei; KIacchl COCATBIIMKOB U JEHTOUYHbIX uepBeil. [IoHATHEe O )KU3HEHHOM IUKIIE;
LUKJIBI Pa3BUTHUS TICUEHOYHOTO COCANIBIIMKA U OBbIYbero enHs. MHOrooOpasue iocKuX 4epBeii-
Mapa3uToB; MEephl MPOPUIAKTUKY Mapa3uTapHBIX 3a00JIEBaHUM.

m JlemoHcTpanus. CXeMbl CTPOCHUS TIOCKHMX Y€pBEH, BeIyIIMX CBOOOTHBIN U MAapa3UTUYECKUN
o0pa3 xku3Hu. PaznuuHblie mpencTaBuTeNId peCHUYHBIX YepBeil. CXeMbl )KU3HEHHBIX ITUKJIOB
MIEYEHOYHOT'0 COCANBIINKA U OBIYBEro IETHS.

Tema 4.6

Tun Kpyrasie yepsu (1 uac)

Oco0eHHOCTH OpraHU3aIH KPYTJIBIX YepBeil (Ha MpUMepe acKapHIbl YeI0BEYECKOM).
CB00OOHOXKUBYIINE U TTAPA3UTHUECKUE KPYTJIble YepBU. LIMKIT pa3BUTHS acKapuabl
YeJI0BEUYECKOI; Mephl MPO(UIAKTUKY aCKapH103a.

* JlemoHcTpamus. CxemMa CTpPOEHHMS M LUKI pPa3BUTHs acKapuIbl 4esloBedecKo. PazmuuHble
CBOOOIHOXKHUBYIIME U Mapa3uTHIECKHe (POPMBI KPYIIIBIX YEPBEH.

Tema 4.7

Tun Koabuarsie yepsu (3 yaca)

Oco0OeHHOCTH OpraHM3alMM KOJIbYaThIX 4epBel (Ha NpUMEpe MHOTOIETUHKOBOTO YepBs
HEPeUIbl); BTOPUYHAS MOJIOCTh Telaa. MHOrooOpasue KoiabuaThIX YepBEil; MHOTOLIETUHKOBBIE U
MaJIOLIETUHKOBbBIE KOJIbYaThle YEPBU, MUSIBKU. 3HAUYEHUE KOJbYAThIX YEPBEH B OMOLIEHO3aX.

» JlemoHcTpanusa. Cxema CTpO€HHS MHOTOIIETUHKOBOTO U MaJOUMIETHHKOBOT'O KOJTbYaThIX
yepBel. PazmmyHble peCcTaBUTENN TUIIA KOJIBYATBIX YEPBEH.

m JlaGopatopHas pabota

BHemHee cTpoeHne J0XKAEBOTO YEPBSL.

Tema 4.8

Tun Moustocku (2 yaca)

OcoOeHHOCTH OpraHM3alud  MOJUIIOCKOB; CMEIIaHHas IOJIOCTh Tena. MHoroobpasue
MOJITIOCKOB; KJIacChl BprOXOHOTMX, ABYCTBOpYATBHIX W TOJIOBOHOIMX MOJUIIOCKOB. 3Hau€HUe
MOJUTIOCKOB B OMOIIEHO3aX. POJIb B )KHM3HH YEIOBEKA U €0 XO35IICTBEHHOM! €A TEIbHOCTH.

m JlemoHcTpanusa. Cxema cTpoeHUs: OpPIOXOHOTHX, IBYCTBOPYATHIX U TOJIOBOHOTUX MOJUTIOCKOB.
Pasnnunble npeacTaBUTENN TUIIA MOJUTIOCKOB.

JlaGopaTopHas pabota

BuelHee cTpoeHUE MOJIITIOCKOB.

Tema 4.9

Tun Ynenucronorue (7 uacos)

[Ipoucxoxaenue u 0COOEHHOCTH OpraHu3aluy YWICHUCTOHOTUX. MHOrooOpa3ue
YJIEHUCTOHOTHX; KJIACChl PAKOOOPA3HBIX, MayKOOOPa3HbIX, HACEKOMBIX 1 MHOT'OHOKEK.

Kitacc PakooOpa3nsie. OO1ias xapaKTepUCTUKA KJIacca PaKoOOpa3HbIX Ha MPUMEpPE
peuHoro paka. Beicuine n HuU3mMe paku. MHOroo6pasre u 3Ha4Ye€HHE PaKkooOpa3HBIX B
OnolleHO3aX.

Knacc IlaykooOpasnbeie. OOmias xapakTepucTHKa IlaykooOpasHbix. Ilaykw,
CKOPITMOHBI, Kjen. MHoroo0pa3ue u 3HaUeHHE ITayKOOOpa3HbIX B OMOIIEHO3aX.

Kmacc Hacexompie. MHorooOpa3ne HacekombIx. OOmiasi xapakTepUCTHUKa Kjacca
HACEKOMBIX; OTpSiAbl HACEKOMBIX C TIOJHBIM H HEMOJHBIM MeTaMop(o30M.
MHoroo0pa3ue 1 3Ha4eHUE HACEKOMBIX B OMOLIEHO3aX. MHO20HOIHCKU.



m JlemoHcTpanus. Cxema CTpOSHUS PEYHOr o paka. PaznuyHble IpeIcTaBUTEIN HUZIIUX
U BBICHIMX pakooOpa3HbIx. CxeMa cTpOoeHHs nayka-KpecToBuka. Pa3muuHbie
npeacTaBUTeNN Kitacca. CXeMbl CTPOSHHUSI HACEKOMBIX Pa3JIUYHBIX OTPSIO0B;
MHOTOHOXEK.
m JlaGoparopHas paGota

H3ydyeHue BHENIHETO CTPOECHUSI U MHOI00Opa3usl YIEHUCTOHOTUX *.
Tema 4.10 Tun Uriaokoxkue (M3y4aeTcs M0 YCMOTPEHUIO YYHUTeEJI)

OO6mrast xapakTepucThka TuUNa. MHoOrooOpa3ue MUIJOKOXKHUX; Kiaccel Mopckue
3Be321bl, Mopckue exu, ['omotypuu. MHOroo0Opasue u 3K0JIOTH4eCKOe 3HaUCHHE.
m JlemoHcTpanusi. CxeMbl CTPOEHUSI MOPCKOM 3B€3/1bl, MOPCKOI'O €Ka M TOJOTYpPHUH.
Cxema NpUIOHHOTO OMOLIEHO3a.
Tema 4.11
Tun Xopaosbie. becuepennsie (1 uac)
[IpoucxoxxaeHue XOpJAOBBIX; MOATHUIIBI OecuepenHbIX U IO3BOHOYHBIX. OO6mas
xapaktepuctuka Tuna. llogtun becuepenHble: JaHIETHUK; OCOOEHHOCTH €TO
OpraHu3alMu U pacrpoCTpaHEHHUS.
m JlemoHcTpanusa. Cxema CTpOEHUs JIaHIIETHUKA.

Tema 4.12
Hoarun Io3Bonounsie (Yepennsnie). Hagknace Poi0bI (2 yaca)
OOmrasi  xapakTepuCTHKa  TO3BOHOYHBIX.  [Ipomcxoxkaenune  pwrid.  OOmias

xapaktepuctuka poidb. Krmaccer XpsimeBole (akyibl U ckatbl) U KocTHbIE pPBIOHI.
Mnozoobpaszue kocmnvix pvlo: XpauweKocmmvle, Kucmenepwvle, 080AKOObIULAUUE
u nyuenepwvie pwuiovi. MHOrooOpaszue BHAOB U YEPThl MPUCTOCOOJIEHHOCTH K Cpele
oOuTaHUs. DKOJOTHYECKOE U XO3SIMCTBEHHOE 3HAUCHUE PHIO.
» JlemoHnctpanus. MHOT0o0OOpasue ppi6. CxemMa CTpOSHUs] KUCTEMEPHIX U JIydeTnephIX
pBIO.
 JlaGopatopHas paboTa

Oco06eHHOCTH BHEIITHETO CTPOCHHUS PhIO B CBSA3U C 00pa3om >KU3HU*.
Tema 4.13
Knaacc 3emuoBoausbie (2 uaca)

IlepBbie 3eMHOBOnaHBIe. OOIIass XapakTEpUCTHUKAa 3E€EMHOBOJHBIX KaK MEpPBBIX
Ha3eMHBIX TO3BOHOYHBIX. becxBocTble, XxBocTarble H Oe3Horue amduodum;
MHOroobpasue, cpeaa OOWUTaHUS M DKOJOrM4YecKue o0coO0eHHOCTH. CTpPyKTypHO-
(yHKIIMOHAJIbHASL OpraHu3allysl 3€MHOBOJHBIX Ha MPUMEpPE JITYIIKU. DKOJOTHYecKast
pOJIb U MHOTOOOpa3ue 36MHOBO/THBIX.

m JlemoHcTpanus. MHoroodpasue amdpuoduii. Cxema CTpoeHUs KUCTENEPHIX PhIO U
3€MHOBO/IHBIX.

m JlaGoparopnas pabota

OCOOGEHHOCTH BHEIIHETO CTPOCHHUS JISITYIIKH B CBSI3U C 00Pa30M >KU3HH *.

Tema 4.14

Kanacc lIpecmbikarommecs (2 uaca)

[lpoucxoxnenne  pentuiauif.  OOmas  XapakTepuCTHKa  MPECMBIKAIOMUXCA  Kak
MIEPBUYHOHA3EMHBIX KUBOTHBIX. CtpykTypHO-(pYHKIMOHATbHAS OpraHu3aIus
NPECMBIKAIONIUXCA Ha MpHUMepe suiepunbl. YenryiiuaTele (3MeH, SIIEPHULIBI U XaMEJIEOHHI),
KPOKOIMIIBI U Yepenaxu. PacrpocTpaHeHne m MHorooOpasue (GopM penTwivii; NOJOXKEHUE B
9KOJIOTHYECKUX CHCTeMax. BeiMepIne rpynnsl IpecMbIKAIOIUXCS.

m JlemoncTpanus. Muoroo6pasue mnpecMbikaromuxcs. Cxema CTpoeHHS 36MHOBOIHBIX 1
PENTUIINN.

Tema 4.15

Kaacc IItunsl (4 vaca)

[IponcxoxaeHne NTHI; TEPBONTHLBI U WX TMPEIKH; HACTOSIIHME NTHIBL. Kwuierpynble, wimm
jeTarolye; OecKuieBble, WM Oeraroliye; MUHTBUHBL, WM IUIaBaronme NTUlbl. OCcoOEeHHOCTH



OpraHu3aluy M 3Kojoruyeckas audQepeHIupoBKa JeTaOMMX NTUI (MTUIBI Jeca, CTerned u
MyCTbIHb, OTKPBITHIX BO3AYIIHBIX MPOCTPAHCTB, 0OOJOT, BOJOEMOB M moOepexkuit). OxpaHa u
IIPUBJICYEHUE NTHL], JAOMAlIHME NTHULBIL. Poib NTUIl B NpUpOJE, KU3HU 4YEJIOBEKAa U €ro
XO03HCTBEHHOU NIEATEIbHOCTH.
m JlemoHctpauus. Muoroo6pasue nrun. Cxema CTpOeHHS PENTHIINN U NTHII.
m JlaGoparopnas paboTa

Oco0eHHOCTH BHEUTHETO CTPOCHHUS MITHUI] B CBSI3U C 00PAa30M KUZHU ™.
Tema 4.16
Kiaacc Maexonurawommue (4 vaca)
[Ipoucxoxnenne wmnexkonuraommx. I[lepBo3Bepu (yTkoHOC U exuaHa). Husmme 3Bepu
(cymuatsie). Hactosimue 3Bepu (minaneHTtapusie). CTpyKTypHO-(DYHKIIMOHAIBHBIE OCOOCHHOCTH
OpraHM3alMi MIIEKONUTAIOLIUX Ha MpUMepe co0aku. DKOJIOrHyecKas poiib MICKOMUTAIOIIUX B
IIpoLecce pa3BUTHUS KUBOM IPUPOJbI B KaHO30MCKOM 3pe. OCHOBHBIE OTPsAbI IUIALEHTAPHBIX
MJICKONMTAIOIINX: HACEKOMOSAHbIE, PYKOKpbUIble, ['pbI3yHbI, 3aillleoOpa3Hble, XUIIHbIE,
JaCTOHOTHE, KUTOOOPa3HbIC, HEMAPHOKOIBITHBIE, MTAPHOKOMNBITHBIE, MPUMAThl U Jp. 3HaYCHHE
MJICKONHUTAIOIUX B TNPUPOAEC M XO3SUCTBEHHOW JIEATENBHOCTH uvenoBeka. OXpaHa MLEMHBIX
3Beped. JlomamHue MulekonuTaroume (KpyMHbIM M MEJIKHM poraTelii CKOT W Jpyrue
CEJIbCKOXO035UCTBEHHbBIE )KUBOTHBIE).
+ JleMOHCTpanusi CXeM, OTPAKAIOMIMX HKOJIOTHYECKYIO TU(PPEPEHIIMPOBKY MIICKOIHMTAOLIHX.
MHuoroo6pa3zue miekonuTaromux. Cxema CTpOSHHUS PENTHIINN H MICKOTTUTAIOITUX.

JlaGopaTopHbIE U TPAKTHYECKUE paOOTHI

W3yuenne cTpoeHus: MIEKOMUTAIOLINX ¥,
PacrioznaBaHue )KMBOTHBIX CBO€H MECTHOCTH, OIPEIENICHIE UX CUCTEMAaTUYECKOTO MOJIOKEHUS
Y 3HAYEHUS U KHU3HU YeloBeKa™.

m DKCcKypcuu. Miekonuraromue Jjieca, CTeNnu; BOJIHbIE MICKOIUTAIOIIHE.

*  OcHosHvle noHamusi. JKUBOTHBIN opranu3M. OZHOKIETOUHBIE KUBOTHbIE. MHOIOKIETOYHbIE
XKUBOTHbIE. CHCTEMAaTHKAa KUBOTHBIX; OCHOBHBIE TUIIbI 0€CITO3BOHOYHBIX JKUBOTHBIX, X
KJaccu(uKanus.

OcHoBHble THNBI 4YepBed, ux kiaccupuxanus. JlyueBas u JBYCTOPOHHSISI CUMMETpHUS.
Bropuunas nonocts Tena (1esnom).

Mommockn. CMenanHas oJ0CTh Tela.

CuctemMaTuka WIEHHUCTOHOTHX; KIJIACChl PakooOpa3HbIX, MayKoOOpa3HBIX, HACEKOMBIX H
MHOT'OHOXEK.

Tun Xoprosble. BHyTpeHHUI 0CEBOM CKEJIET, BTOPUUHOPOTOCTD.

Hanknacc Pe10b1. XpsitieBbie 1 KOCTHBIC PBIOKI. [Iprcrnocobmenus kK BogHOMY 00pasy KU3HH,
KOHEUHOCTH, *aOepHbIil anmapat, popma Tena.

Knacc 3emHoBOgHBIE. becxBocThie, XxBocTaThie U Oe3Horue amduouu. Ilpucmocobnenus k
BOJIHOMY M Ha3eMHOMY o00pa3y >Ku3HH, (opma Tena, KOHEYHOCTH, OpPraHbl BO3TYIIHOTO
JbIXaHHUS.

Knacc Ilpecmbikatomumecs. MHOroo0pasue NpecMbIKAIOMUXCs: YellyiyaTble, KPOKOIUIIbI,
yepenaxu. [IpucrnocoOnenust kK Ha3eMHOMY 00pa3y *kH3HHU, (popma Tena, KOHEYHOCTH, OpraHbl
BO3/yLIHOTO JbIXaHUS.

Knacc IItuiel. MHoroo6pasue nrunl. [Ipucnocobnenus k noziery, Gpopma Tena, KOHEYHOCTH,
Oprasl BO3AYIIHOIO JbIXaHUSI.

Knacc Mnekonutaromue. MHOroodpasue MiIeKonuTalonmx.

B Vwmenus. OOBICHATH OCOOCHHOCTM IKMBOTHOTO oOpraHu3ma. I[IpuBOAMTH TNpPUMEPHI
pacIpoCTpaHEHHOCTH MPOCTEHIIINX U XapaKTepU30BaTh UX POJIb B OMOLIEHO3aX.

OOBACHATH 0COOEHHOCTH OPTraHM3alUU MHOTOKJIETOYHOTO KMBOTHOTO OpraHuima. [IpuBoIuTH
MIpUMEPBI PACIIPOCTPAaHEHHOCTH MHOTOKJIETOUYHBIX U XapaKTEepPU30BaTh UX POJIb B OMOLIEHO3aX.
[IpuBoIUTE MPUMEPHI PACIPOCTPAHEHHOCTH IJIOCKUX U KPYIJIBIX YE€pBEH U XapaKTEpHU30BaTh UX
poJb B OUOIIEHO3aX.

OOBsICHIATH OCOOEHHOCTH OpPraHM3allid MHOTOIIETUHKOBBIX M MAaJOLIETUHKOBBIX KOJbYAThIX



yepsel. [IpuBOOUTH NMpuMEpPHI paclpOCTPaHEHHOCTH YEpPBEH M XapaKTEpHU30BaTh UX poOJb B

OMOIIEHO3aX.

OOBACHATL  OCOOCHHOCTHM  OpraHU3allid  MOJUTIIOCKOB.  [IpuBOAWMTH  mpumepsl  uX

pacnpoCcTpaHEHHOCTH U XapaKTepPU30BaTh POJib B OMOLIEHO3AX.

OOBACHATH OCOOCHHOCTH  OpraHU3alMd  WICHUCTOHOTUX. IIpuBomuTH mHpUMEpH  UX

PacIpoCTpPaHEHHOCTH U XapaKTepHU30BaTh PoJib B OMOIEHO3aX.

OOBACHATH MPUHLUIBI OPraHU3AIMH XOPIOBBIX )KUBOTHBIX U BBIACISATH IPOIPECCUBHBIC

W3MEHEHHUS B UX CTPOCHHUHU.

OOBACHATH TPUHIMIBI OPraHU3AlUN PbI0 M BBIACIATH MPOIPECCUBHBIE W3MEHEHHS B HUX

CTPOCHHH.

OOBACHATH NMPUHIUIBI OpraHu3aluu am(puOuii, BBIIEIUTH NMPOTPECCUBHBIE M3MEHEHHUS B HUX

CTPOEHUU U IPOBOJUTH CPABHUTEINIBHBIN aHAIN3 C MPEIKOBON I'PYIIION — ppIOaMH.

OOBACHATH NPUHIMIBI OPraHU3ALUU PENTWINN, BBIIEIATh MPOTPECCUBHBIE M3MEHEHUS B UX

CTPOEHUU U IPOBOJUTH CPABHUTEINIBHBIN aHAIN3 C MPEIKOBON IpyNIon — aM(pUOHSIMH.

OOBACHATH TPUHIMIIEI OpPraHU3allMM MTHUI], BBLACIATH NPOTPECCUBHBIE W3MEHEHHS B UX

CTPOEHHUH U IPOBOAUTH CPABHUTEIIBHBIA aHAIN3 C IPEAKOBON I'PYNIION — PENTHIIUSAMH.

OOBACHATH MPUHIIUIIBI OPTAaHU3AIMH MIICKOITUTAIOIINX, BBIIEISATh IPOrPECCHBHBIC H3MEHEHNUS B

UX CTPOEHUU U NIPOBOJUTH CPAaBHUTENIBHBIN aHAJIN3 C IPEIKOBOM IPYNIION — PENTHIINUSAMH.
PA3JIEJI S lapcTBo Bupycs! (2 yaca)

OOmas xapakTtepuctuka BupycoB. Mctopust ux oTkpeiTusi. CTpoeHHe BUpyca Ha NpuMepe
BUpyca TabayHOM Mo3auku. B3aumopeiicTBue Bupyca M KiIeTKH. Bupycel — Bo30ynutenu
ornacHbIX 3a0osieBaHMi yenoBeka. Ilpodunaktuka 3aboneBanus rpunnom. IIpoucxoxneHnue
BUPYCOB.

» JlemoHcTpanus. Mozaenu pa3InyHbIX BUPYCHBIX YacTHUL. CXeMbl B3aUMOACHCTBYSI BUpYyCa U
KJICTKH MTPH TOPH30HTAIILHOM M BEPTHKAJILHOM THITE Tiepeaadu nHpekunu. Cxemsl,
OTpa’karollye MPoLEecC pa3BUTHs BUPYCHBIX 3a00JI€BaHUI.
Ocnosnuvle nonsmus. Bupyc, 6akreprodar. BzanmoneiictBue Bupyca u KIeTku. BupycHeie
uHEKIMOHHBIE 3a00JIeBaHNUs, MEPHI MPOPHUIAKTUKH.
Ymenus. OOBSCHATH NPUHLMIIBI OPraHU3allMd BUPYCOB, XapaKTep MX B3aUMOJEWUCTBUSA C
KJIETKOH.

3akaouenue (1 uac)

Oco0eHHOCTh OpraHn3alui, MHOI000pa3ye AKHUBbIX OPraHU3MOB; OCHOBHBIE 001aCTH
NPUMEHEHUsT OMOJIOTUYECKUX 3HAHUHN B MPAKTHKE CEIBCKOTO XO35HCTBA, B psAJie OTpacieit
IIPOMBILUIEHHOCTH, ITPY OXPaHE OKPY’KAIOIIEH CPEllbl U 30pOBbs YeloBeKa. PesepBHoe Bpemst
— 4 yaca.



8 KJIACC
YeaoBek

Tema 1. MecTo 4ejioBeKa B CHCTeMe OPraHu4eckoro mupa (2 uaca)

UYenoBek Kak 4acTb KMBOM MPHUPOIbI, MECTO YEJIOBEKAa B CHUCTEME OPraHWYECKOro MHUpA.
UepTsl CX0/CTBA UeJIOBEKA U KUBOTHBIX. CXOACTBO M pa3InyMsl YeJIOBEKa U 4eJI0BEKOOOPa3HbBIX
00e3bsiH. UenoBek pa3yMHBIH.

m /leMOHCTpalus CKeJIeTOB YelloBeKa U IO3BOHOYHBIX, TAOJIUI], CXEM, PUCYHKOB,
PACKpBIBAIOIIMX YEPThI CXOJCTBA YEJIOBEKA U JKUBOTHBIX.
Tema 2. IlpoucxoxaeHue yeaoBeka (2 uaca)

Buonornveckue W comuanbHbe (PAKTOPHI AHTPONOCOLMOreHe3a. JTambl M (HaKTOPHI
CTAaHOBJICHUS YeJIOBEKa. Packl yenoBeka, uX MPOUCXO0XKIECHUE U €IUHCTBO.

] HemoncTpanusa moaenu «lIpoucxoxnenue 4eaoBeKka», MOJIEIIE OCTaTKOB MaTepUAIBHOM
MEePBOOBITHON KYJIBTYphI YEJIOBEKA, MILTIOCTPAIINH MpeIcTaBUTENeH pa3InYHbBIX pac YyeloBeKa.
Tema 3. KpaTkasi uctopusi pa3BuTHsI 3HAHUH 0 CTPOCeHUH U (PyHKIMAX OPraHu3Ma
yejioBeka (1 gac)

Hayka o uenoBeke: aHatomus, (hpU3HMONIOTHS, TUTHEHA. Benukue aHaTOMBI M (PU3HOJIOTH:
IN'unmokpat, Knaawuii ['anen, Auapeac Bezanuid.

m /leMOHCTpamus MopTPETOB BETUKUX YUYCHBIX — aHATOMOB M (PU3HOIIOTOB.
Tema 4. O01mii 0030p cTpoeHust U PyHKUUH opranu3mMa 4dejioBeka (4 uaca)

Knerounoe crpoenue opranuzMa. TkaHM: snUTENUANbHBIE, COCAMHUTEIbHBIC, MBIIICUHBIE,

HepBHasA. Opransl 4esnoBeueckoro opranuzMa. CHUCTeMbl OPraHoOB.
B3aumocBsI3b OpraHoB U CUCTEM OPraHOB KaK OCHOBA TOMEOCTA3a.
JleMOHCTpaus cXeM CUCTEM OPTraHOB YEJIOBEKa.

JlaGopaTopHbIE U MPAKTHIYECKUE PAOOTHI

N3ydeHne MUKPOCKOTIMYECKOTO CTPOCHUS TKaHeH ™.
PacrioznaBanue Ha TabnMIIaX OPraHOB M CUCTEM OPraHOB™ .
Tema 5. Koopaunauus u peryasiuus (10 uacos)
T'ymopanvuaa pecynayusa

I'ymopanbHas perynsius. XKene3bl BHyTpeHHEH cekperui. ' opMOHBI U UX poJib B 0OMEHHBIX
npoueccax. HepsHo-rymopanbHast perymsiusi.

] JleMoHCTpaIus cXeM CTPOSHUS YHIOKPUHHBIX kKene3; Tabmull cTpoeHust, OMOIOrHYecKOM
AKTUBHOCTH M TOYEK NPWIOKEHUS TOPMOHOB; (QoTrorpaduii OOJBHBIX C Pa3IHYHBIMU
HapyHICHUSIMH (DYHKIUU YHIOKPUHHBIX JKETIe3.

Hepenas pezynayusa

HepBHast perymsuus. 3HaueHue HepBHOW cuctembl. LleHTpanbHas u nepudepudeckas
HEpBHbIE cHUCTEeMbl. BereraTuBHas M coMaTudeckas 4YacTh HEpBHOM cuctembl. Peduekc;
IIPOBEJIEHNE HEPBHOTO UMITYJIbCA.

Crpoenue u GyHKIMHM CIIMHHOTO MO3Ta, OTACJIOB TOJIOBHOTO MoO3ra. bosbiime momymapus
ronoBHoro mo3ra. Kopa Oonplux monymapuii. 3HadeHHE KOPbl OOJIBIINX TONMyIIapuil U ee
CBS3U C APYTHMMH OTAEIaMHU MO3ra.

Opranbl 4yBCTB (aHanIM3aTophl), X cTpoeHue, QyHkuuu. CtpoeHue, GyHKUMU U THTHCHA
opranoB 3peHusi. CTpoeHue U (yHKIIMH OpPTraHoB ciyxa. lIpenynpexneHne HapylieHUN ciyxa.
Opra#nsl ocsi3anus, BKyca, 00OHSHUs. | uTHEHa OpraHOB YyBCTB.

m JleMoHCTpalusi Mojiesei roOJJOBHOIO MO3ra, OpraHOB YYBCTB; CXeM pedIEeKTOPHBIX TyT

0e3yCIOBHBIX PedICKCOB; 0€3YCIOBHBIX PE(IICKCOB Pa3IMUHBIX OTACIOB MO3Ta.
m JlaGoparopHble U npakTUIecKue padboTh

N3ydeHnne ronoBHOTO MO3ra yeioBeka (1o MyJisbKam) *.
N3yuenne n3meHeHus pasmepa 3pauka™.
Tema 6. Onopa u n1BU:KeHUE (8 uacos)

CxkeneT 4JeJioBeKa, €ro OTAENbl: OCEBOM CKEJIET, CKEJIET MOosICOB KoHeuHocTel. OCOOSHHOCTH
CKeJieTa YeJOBEeKa, CBSI3aHHBIE C TPYAOBOH AESATEIBHOCTHIO W MpsiMOXoxiaeHueM. CocTaB u



CTpOEHHE KOocTei: TpyOuaThle M ryb0uarele KocTH. PocT koctell. Bo3pacTHble nM3MeHEHHs B
CTpOCHMH KOCTeH. TUmbl coequHeHns KOCcTei. 3a00ieBaHUsI OMOPHO-ABUTATEIIBHON CUCTEMBI U
uX NpoUIaKTUKA.

Mpieunas cuctema. CtpoeHue u pa3BuTHE MbI. OCHOBHBIE TPYIIIBI MBI, UX (YHKIHU.
Pabora MplII; cTaTuyeckas U JUHAMUYecKas Harpyska. Poiib HEpBHOW CHCTEMbI B PEryNsLUU
paboThl MBI, YTOMJIEHHE MBI, POJb AKTUBHOTO OTJbIXa B BOCCTAHOBJICHHHM AKTUBHOCTHU
MBIIIEYHONH TKaHU. 3HAaUeHUE (U3MUECKON KyIbTYphl M PEXKUM TpyAa B MPaBIIBHOM
(hopMHUPOBaHUH OMIOPHO-ABUTATEIbHON CUCTEMBI.

m J[eMOHCTpalus ckenera 4yeaoBeKa, OTJEIbHBIX KOCTEH, paclIOB KOCTEH; IPUEMOB OKa3aHUs
MEPBOI MOMOIIH MPH MOBPEXKIECHUAX (TpaBMax) OMOPHO-IBUTATENIbHON CUCTEMBI.

m JIaGopaTopHbIe U IPaKTHYECKUE PabOThI

N3yuenune BHENTHEr0 CTPOCHUS KOCTEH™ .

W3mepenune Macchl U pocTa CBOETO OpraHusma*.

BrisiBieHue BIUSHUS CTATHUECKON M TMHAMUYECKOU pabOThl HA YTOMJICHUE MBIIIIT™.

Tema 7. BHyTpenHnss cpeaa opranusma (3 waca)

[lonsaTe «BHYTpeHHss1 cpena». TkaHeBas >XUAKOCTb. KpoBb, €€ cOCTaB M 3HA4YEHUE B
00eCTIeUeHUN >KU3HEJCSITEIbHOCTH OpraHu3Ma. KIleTOYHbIE 3J€MEHTHI KPOBH: 3PUTPOLUTHI,
nerkonuThl, TpomOomuThl. [lmasma kpoBu. CBepThiBaHWEe KpoBH. [pymnmbl kpoBu. JIumda.
Nmmynuter. Madexknmnonnsie 3aboneBanus. [lpenynpenurtensHele npuBuBKH. [lepennBanue
KpoBu. JIOHOPCTBO.

3unauenue pabom JI. [lacmepa u U. 1. Meunukosa 6 obracmu ummynumemad.
JleMoHcTpanus cXeM 1 TaOJIUIL, TOCBAIIEHHBIX COCTaBY KPOBH, IPyIIIaM KPOBH.

JlaGopaTopHast pabota
N3ydeHne MUKPOCKOTMYECKOTO CTPOSHHS KPOBHU *.
Tema 8. Tpancnopr Bemects (4 uaca)

Cepane, ero CcTpoeHHE U PETryJsIIHUs JACSITeNbHOCTH, OOJBIION M Malblii Kpyru
KpoBooOpamenus. JlnmmpooOpamienue. [IBmwkeHue KpoBu 1o cocynam. KpoBsiHoe naBiieHHe.
3a0osieBaHHs OPraHOB KPOBOOOPAIIEHUS, UX MPEAYIIPEKICHUE.

m JleMoHCTpaius Mojenel cepala 4eaoBeKa, TaOIHIl U CXEM CTPOEHUS KIETOK KPOBU U
OpraHoOB KPOBOOOpAIIICHHUS.
m JlaGopaTopHble U IPAKTUUECKHUE PAOOTHI
N3mepenue KpoBSHOTO AaBICHUS ™.
Onpenenenue myapca U MOACUET YUCIIa CEPACUHBIX COKpAIICHUNH™.
Tema 9. /Ipixanue (5 uacos)

[ToTpebGHOCTH OpraHm3Ma yesoBeka B KUCI0poae Bo3ayxa. OpraHbl JbIXaHUs, UX CTPOCHUE.
JlpixatenbHble BUKEHUsA. ['a3000MeH B JIETKMX, TKaHAX; MEPEHOC Tra3oB IPUTPOLUTAMH U
m1a3Mon KpoBH. Perymsanms neixanus. MickyccTBeHHOe apixanue. ['onocoBoi anmapar.

m JleMOHCTpanus MoOAENEl ropTaHu, JIETKHX; CXEM, WUIIOCTPUPYIOIIMX MEXAaHWM3M BAOXa U
BbIJ10XA; IPUEMOB UCKYCCTBEHHOTO JIbIXaHUSI.
m [IpakTuueckas pabota
OrnpeesieHre YacTOThI AbIXaHUs ™.
Tema 10. Ilnmesapenne (5 uacos)
[TuTaTenpHble BelecTBa U MUILEBbIE MPOAYKTHL. [IoTpeGHOCTD YenoBeka B MUIIE U MUTATENIbHBIX
BenlectBax. Buramunbl. [lumesapenue. CrpoeHue W (QYHKIUMM OPraHoB IHIICBAPCHHS.
[ImmeBapuTenpHple  JKele3bl: NEYeHb M IOJUKENIYAOYHAas Kejle3a. OTalbl  MpPOLECcCOB
numieBapenus. Mcciedosanus U. 11. Ilasnosa 6 obracmu nuwesaperus.
m /IleMoHCTpamus Mozen Topca YeI0BeKa, MyJIsKEH BHYTPEHHUX OPraHOB.
m JlaGopaTopHble U MpaKTHUYECKUE pabOTHI
Bo3zaeiicTBue xenya0uyHOTO COKa Ha OEJIKH, CIIFOHBI HAa KpaxmMai ™,
OnpeneneHne HOPM PAIIMOHAITBHOTO TTUTAHUS ¥,
Tema 11. O6men BemecTB U dHepruu (2 uaca)
OOmast xapakTepucTUKa OOMEHa BEHIeCTB M dHepruu. IlmacTuueckuil M sHEpreTH4ecKuit



00MEH, UX B3aMMOCBSI3b.

Buramunsl. Ux pons B oOMeHe BemiecTs. [ unosumamunos. I unepgumamuHos.
Tema 12. Boiaesienue (2 uaca)

Koneunsle mnpoaykTsl o6meHa BemiecTB. Opranbl BbineieHus. [louku, ux crpoeHue u
¢ynkunu. Ob6pa3zoBanue Moud. Ponb KOXKM B BBIIEICHUH U3 OpraHu3Ma IpPOJYyKTOB oOMeHa
BEIECTB.

m /leMOHCTpanus MOJEINHU MOYEK.
Tema 13. [lokpossl Tena (3 uaca)

CrtpoeHue u QyHKIMHM KOXHU. Pollb KOXKH B TEIUIOPETYISIIUK. 3aKanuBaHue. [ urneHudeckue

TpeboBaHUs K oK e, 00yBU. 3a001€BaHUS KOKU U UX MPETYIPEIKICHUE.

m JleMOHCTpalus cXxeM CTPOSHUs KOKHBIX TOKPOBOB uesoBeka. [Ipon3BogHbIE KOKHU.

Tema 14. Pa3muoxxenue u passurue (3 uaca)

Cuctema OpraHoB pa3MHOXEHHMs; CTpoeHHe W rurueHa. OriogoTBopeHHe. BHyTpuyTpoOGHOE
pasButue, pojsl. Jlakramms. Poct u pazsutue pedenka. [ImanupoBaHue ceMbHu.

Tema 15. Boiciiasi HepBHasi IeATeIbHOCTH (5 uacos)

Peduiexc — ocHoBa HepBHOM nesaTenbHOCTH. Hccnedosanus U. M. Ceuenosa, U. I1. I[lasnosa,
A. A. Yxmomcxoeo, Il. K. Anoxuna. Bunel pednexcoB. @opmbl moBeneHus. OcoOeHHOCTH
BBICIIICH HEpPBHOI JeATENbHOCTH M TIOBEeIEHUs denoBeka. [lo3HaBaTenbHBIE TMPOIECCHI.
Topmoskenue. Tumnbl HepBHOU cucTeMbl. Peus. Mpienue. Co3Hanue. buonorndeckue puTMbl.
Con, ero 3HaueHue W rurueHa. ['uruena ymcrseHHoro tpynaa. I[lamsate. Omonnu. OcoOeHHOCTH
TICUXUKH YEJIOBEKA.

Tema 16. YesroBek u ero 310poBbe (4 uaca)

CoOxroleHue CaHUTAPHO-TUTHEHWYECKHX HOPM M TIPaBWJI 3JI0pPOBOTO 00pasza KHU3HH.
Oxka3anue mnepBoil JoBpadyeOHOI MOMOIIM MPU KPOBOTEUEHUH, OTPABIEHUU YrapHBIM Ta3oM,
CIACEHUM  YTOMAIOIIEro, TpaBMax, OXOrax, OOMOpPOXKEHHH. YKpEIUIEHHE 3J0pPOBBS:
JBUTATENbHAS aKTUBHOCTb, 3akanuBaHue. @DakTOpel pHCKA: CTpPEecChl, TUMNOJUHAMUS,
nepeyromieHue. BpeaHbie NpUBbIUKY, UX BIMSHUE HA 3/I0POBbE YEJIOBEKA.

YenoBek U okpyxarmas cpeaa. Okpyxkaromias cpelia Kak UCTOYHHK BEIIECTB U JSHEPTHUU.
Cpena oburanus. [IpaBuia moBeeHUs YeJI0BEKa B OKPYKAIOIIEH cpeie.

m JlaGopaTopHbIe U MpaKTUYECKUE PaOOTHI
N3ydeHne nprueMoB OCTAaHOBKU KalMJUISIPHOT0, apTEPUaIbHOIO U BEHO3HOTO KPOBOTEUEHUIT™.
AHanu3 1 olleHKa BIMSHUS (PaKTOPOB OKpYKaroIIe cpeibl, (haKTOPOB pHCKa Ha 310pOBbe™.

Pe3epBHoe BpeMsi — 7 yacoB



9 KJIACC

Beenenue (1 yac)

Mecto kypca «OOmiast GMOJOrHs» B CHCTEME €CTECTBEHHOHAYYHBIX IUCIHIUIMH, a TakXke B
Oomnonornyecknx Haykax. Llenn u 3amaum kypca. 3HaYeHHE TIpeaAMETa JUIsl TIOHUMAaHHS EIHHCTBA
BCEro JKUBOT'0, B3aUMOCBSI3U BceX yacTel Onocdepsl 3emin.

Pazpen 1

IBoJIonus KUBOro mupa na 3emJe (21 yac)
Tema 1.1
MHoroo0pa3zue xuBoro Mmupa. OCHOBHbIE CBOMCTBA KUBBIX OPraHU3MOB (2 4aca).
EIMHCTBO XMMHUUYECKOTO COCTABA )KUBOW MAaT€pUH; OCHOBHBIE IPYIIIbl XUMUYECKUX JIIEMEHTOB U
MOJICKYJI, OOpasylolme >XHBOe BemiecTBO Ouocdeprl. KieTouHoe cTpoeHHE OpraHHW3MOB,
HacemsronMx 3emuto. OOMEH BEIIECTB M CAMOPETYNAlUs B OHOJOTHUYECKHMX CHCTEMax.
CamoBOCIIpOU3BEICHUE; HACIEACTBEHHOCTh M HM3MEHYMBOCTh KaK OCHOBAa CYIECTBOBAHMS
xuBo Marepun. Poct u pasButue. PasznpakuMocTh; (GOpMBI HU30HMpATENBHON peaKiuu
OpPraHM3MOB Ha BHEIIHHWE BO3ACHCTBUA. PUTMHYHOCTH MpPOIECCOB KUZHEIEATEIBHOCTH;
OMOJIOTMYEeCKHEe PUTMBI M HMX 3HaYyeHue. JIUCKpPEeTHOCTh JKMBOTO BeIIeCTBA U
B3aUMOOTHOIIIGHUE YacTH M IeJioro B OuocucteMax. OHEPro3aBUCUMOCTh JKHUBBIX
OpraHu3MoB; (OPMBI IOTPEOJIICHHUS SHEPTUU.

IMapcTtBa XUBOW HpPUPOABI; KpaTKas  XapaKTEPUCTUKA €CTECTBEHHON  CUCTEMBI
KJ1accu(pHUKAIUY )KUBBIX OpraHu3MOB. BugoBoe paznoobpasue.

m JleMoOHCTpanus cxeM CTPYKTYpbl APCTB KUBOU MPUPOJIBI.
Tema 1.2
Pa3zBuTHe GHOJIOTMH B 10apBUHOBCKMI nepuoa (2 uaca)

Pa3zBuTHe Omosiorum B JOAAPBHHOBCKUU meproj. ['ocnmoAcTBO B HayKe IMpeaCcTaBICHHI 00
«A3HAYAIIBHOM IIeJecCO00Pa3sHOCTHY M HEHM3MEHHOCTH XHUBOW Nmpupoabl. Pabomur K. Jlunnes
no cucmemamuke pacmenull U HCUOmmnuix. Ieoaroyuonnas meopus K. b. Jlamapxa.
| I[CMOHCTpaHI/ISL EI/IOFpa(I)I/II/I YYCHBIX, BHCCIIMUX BKJIAJ B pa3BUTHUC 3BOJIIOINMOHHBIX
uneut. XKuznb u gesrensHocThb K. b. Jlamapka.

Tema 1.3
Teopus U. /lapBuHAa 0 NPOMCXO03KIEHUH BHI0B IIyTEM ecTeCTBEeHHOro oroopa (5
yacoe)

IIpenmoceurku Bo3HUKHOBEHUS yueHus Y. JlapBuHa: JOCTHKEHUS B 00JIACTH €CTECTBEHHBIX
HayK, SKcneauuuoHHbIM Matepuan Y. [dapsuna. Yuenme Y. JlapBuHa 00 HCKYCCTBEHHOM
otOope.

Yuenne Y. JlapBuHa O ecTecTBEHHOM oOTOOpe. Bum — 3jeMeHTapHas >BOIIOLMOHHAS
eauHuIia. BceoOuias WHAMBUAYyaJibHAsE HW3MEHYMBOCTh W HM30BITOYHAS YHUCJICHHOCTh
noToMcTBa. bopr0a 3a cymecTBoBaHHE U €CTECTBEHHBIH OTOOD.

m [lemonctpanus. buorpadus Y. lapsura. MapuipyT U KoHKpeTHbIe Haxonku Y. lapBuHa
BO BpeMs IyTeIISCTBUsI Ha Kopadie «buriby.

Tema 1.4

IIpucnoco6/IeHHOCTH OPraHMu3MOB K YCJIOBMSIM BHEUIHEH cpeabl KaK pe3yJjbTaT
JIeMCTBUS €CTECTBEHHOI 0 oTOO0pa (2 uaca)

[IpucriocoOuTenbHBIE OCOOCHHOCTH CTPOSHHS, OKPACKU Tejda M TMOBEJCHHS >KUBOTHBIX.
3aboTa o moromcTBe. PU3NOJIOTUUECKHE aJalTaAIlNH.
Tema 1.5 MukposBosouus (2 vaca)

BI/I,Z[ KaK TCHECTHUYCCKHU HU3O0JIHUPOBaAHHAA CHCTEMA, PCEHOPOAYKTHBHAA H3O0JIAINUA H €€
MexXaHW3Mbl. [lomyJsimMOHHAss  CTPYKTypa BHAQ; JKOJOTHYECKHE M TICHETHYECKHUe
XapaKTCPUCTUKH HOHyJ’IHHHﬁ. HOHYJ'ISILII/ISI — JJICMCHTAapHasdA 3BOJIOINMOHHAA €ANHHIA. HyTI/I )58
CKOPOCTh BHIO00pa30BaHus; reorpadaeckoe U IKOJIOTHIECKOE BHIO00pa3oBaHHE.

m JlemMOHCTpanus cxeM, WITIOCTPUPYIOIIHNX Mporecc reorpaguyeckoro BUIooopa3oBaHusl;
JKUBBIX PACTCHHI U KUBOTHBIX, repOapueB M KOJUICKIINH, TOKAa3bIBAIOIINX WHANBUIYaTbHYIO
M3MEHYUBOCTh U pa3HOOOpa3ue COPTOB KyJIbTYPHBIX PACTEHUM U MOPOJ JOMAITHUX
JKHBOTHBIX, & TAK)KE PE3yJIbTAThl IPUCIIOCOOIEHHOCTH OPraHU3MOB K Cpe/ie OOUTaHUs U
pe3yabpTaThl BUAOOOpa30BaHUS.



m JlaGoparopHble U MpaKTUIECKHE PAOOTHI
H3ydyeHune npucnocoOIEHHOCTH OPraHu3MOB K cpejie OOuTaHus ™.

HN3ydyeHne W3MEHUYMBOCTH, KPHUTEPHEB BHHA, PE3yJIbTAaTOB HCKYCCTBEHHOTO OTOOpa Ha

copTax KyJbTYPHBIX pacTeHUI1*.
Tema 1.6
Bbuosornyeckue nmocjeacTeua axanranuu. Makpossosounus (3 vaca)

I'nmaBHBIE HampaBi€HHS DSBOJIIOLMOHHOIO TIIpolecca. buoOIOrHYecKHMM TIporpecc u
ouonornueckuii perpecc (A. H. CeBepuon). IlyTu noctukeHus: GMOJIOTHUECKOr0 Mporpecca.
OcHOBHbBIE 3AKOHOMEPHOCMU D80JIIOYUU: OUBEPSEHYUS, KOHBEP2CHYUS, NAPAJIIETUIM,
npasuna 36010YUU SPDYIN OPSAHUIMOE.

Pe3ynbpTaThl ASBOJIOLMH: MHOTOOOpa3We BHUJIOB, OpraHUYecKas IeliecooOpa3HOCTb,
TMOCTEeTICHHOE YCIIOKHEHHUE OpPTaHU3aNH.

m JleMOHCTpamusi NPUMEPOB TOMOJIOTHYHBIX W aHAJOTUYHBIX OPTaHOB, HUX CTPOEHUS U
MIPOUCXOXKICHUSI B OHTOT€HE3€; CXEeMbl COOTHOIICHHS MyTEH MPOTrPECCUBHON OMOIIOTHIECKON
3BOJIIOLIMH;  MAaTE€pHaJIOB, XapaKTEpPU3YIOLIUX NpeJcTaBUTENEeH J>XUBOTHBIX M pacTeHUH,
BHeCeHHBIX B KpacHyI0 KHUTY B HaXOOAIIUXCS MOJT OXpPaHOU rocy/1apCcTBa.

Tema 1.7

Bo3nuxkHoBeHUe KU3HU HA 3em.e (2 uaca)

Opranuyeckuii MUp KakK pe3yiabTaT 3BOJIONWU. BO3HMKHOBEHHE M pa3BUTHE >KU3HU Ha
3emie. XUMHUECKHH, mnpemdbuoimorudeckuii (reopuss akamemmka A. WM. Onapuma),
OHOJIOTUUECKHI U COLMAIBLHBIN 3Tabl Pa3BUTHUS KUBO MaTepUH.

dunroreHeTHYECKNEe CBA3M B JKHBOUW TIPUPOJAE; €CTECTBEHHas KiacCU(HKaIus >KUBBIX
OpraHU3MOB.

] JlemMoHCTpanus cxeM BO3HUKHOBEHHUS OJIHOKJIETOYHBIX JYKAapHOT, MHOTOKJIETOYHBIX
OpPraHU3MOB, Pa3BUTHS LIAPCTB PaCTEHUI U )KUBOTHBIX.

Tema 1.8

Pa3BuTue xu3Hu Ha 3emie (3 uaca)

Pa3BuTHe xu3HN Ha 3eMile B apXEHCKYI0 U MPOTEPO3OUCKYIO 3pbI. IlepBbIe ciiepl KU3HU
Ha 3emie. [losiBleHne BceX COBPEMEHHBIX THUIIOB OECIO3BOHOYHBIX >XHUBOTHBIX. llepBhie
XopaoBbie. Pa3zBuTHe BOJHBIX paCTEHUM.

PazBuTne xu3HM Ha 3emiie B Malie030WCKYy0 3py. IlosBIIEeHHME M DBOIJIONHS CYXOITYTHBIX
pactenuii. IlamopoTHHMKH, CEMEHHBIE  MMAMOPOTHHUKH, TOJOCEMEHHBIE  pacTeHHS.
Bo3HukHOBEHME TTO3BOHOYHBIX: PHIOBI, 36MHOBOJTHBIE, TPECMBIKAIOIIIHECS.

Pa3zButne xu3HM Ha 3eMiie B ME3030MCKYyH0 H KailHO30#CKyio 3pbl. [losgBieHue wu
pactipocTpaHeHHE MOKPBHITOCEMEHHBIX pacTeHWH. BO3HUKHOBEHHWE NTHUII U MIIEKOTHUTAIOIIHX.
IlosiBnenue u pa3BUTHE IPUMATOB.

IlpoucxoxxaeHue dYenoBeka. MecTo delloBeka B >KHBOH Tmipupone. CHcTeMaTHYecKoe
nmojiokeHue Bujga HOMO sapiens B cucteMe >XUBOTHOrO Mupa. [Ipu3Haku H CBOWCTBa
YeJIOBEKa, IMO3BOJISIONINE OTHECTH €ro K Pa3jIWuYHBIM CHCTEMAaTHYECKHUM TpyNIlaM MapcTBa
JKUBOTHBIX. CTaJlMM 3BOJIIOIIMYM YEJIOBEKA: JPEBHEUIINI YEeJIOBEK, IPEBHUN YEIOBEK, NEpPBHIE
COBpEMEHHBIE JFOJIH.

CBolicTBa 4ejoBeKa Kak OmoJiormyeckoro Buaa. llomynsmuonHas cTpykTypa Buma Homo
sapiens; 4YelOBeYeCKHE pachl; pacooOpa3OBaHWE;, EIMHCTBO MPOUCXOXKICHHS  pac.
AHTUHay4YHas CyIIHOCTh pacHu3Ma.

m JlemoHCTpamnus penpoayKiuii kaptuH 3. bypuana, oTpakaromux dhayHy u Giopy
Pa3IUYHBIX 3P U NIEPUOJOB; CXEM Pa3BUTHUS LIAPCTB )KUBOM MPUPOJBI; OKAMEHEIIOCTEN,
OTII€YaTKOB PACTEHUH B IPEBHUX NMOpoAax. Moaeny CKeJIeTOB YeJI0BeKa U MTO3BOHOYHBIX
JKUBOTHBIX.

] Ocnognvie nonamus. buonorus. XKuszas. OCHOBHBIE OTJIMYHSA JKUBBIX OPTAaHU3MOB OT
O0OBCKTOB HEKUBOW MPUPOABI. YPOBHU OpraHu3aiuu XuBoil marepuu. OOBEKTHI U METOIbI
HU3y4deHus B Onosioruu. MHOroo0pasue >KuBOro MUpa.

Opomrorus. Bupn, momymsimusi; ux kputepun. boprba 3a cymiectBoBanue. EcTecTBeHHBIN
0oTOOp Kak pe3ynbTaT OOpbObI 32 CYIIECTBOBAaHHWE B KOHKPETHBIX YCJIOBUSAX CpeIbl OOUTaHUS.
«BOIHBI )KU3HUY.

MakposBomonus. buonornyeckuit mporpecc u 6uonoruueckuii perpecc. Ilytu goctmxenus
OMOJIOTUYECKOro Iporpecca; apoMopho3bl, HANOATANTAIIIH, 00IIasl TereHepaIusl.



Teopust akagemuka A. . OnapuHa o NpoUCXO0XKACHUH )KU3HU Ha 3eMiie.

Pa3zBuTHe JKMBOTHBIX M pPACTEHUH B PpA3JIMYHBIE IEPUOJABI CYILIECTBOBAHUSA 3EMIIM.
[locTeneHHoe yCIOXKHEHHE OpraHM3allMd W TMPUCIOCOOJIGHWE K YCIOBUSM CpPEIbl KUBBIX
OpraHm3mMoB B mpouecce 3Boitouud. [IpoucxoxaeHue yenoseka. JIBukymme Cuiibl
anTporioreHe3a. Ponp Tpyna B mporecce mpeBpalleHus 00e3bsiHbl B 4eloBeKa. UenoBeueckue
packl, ux equHCTBO. KpuTHka pacusma.

B Vmenus. OObACHATH ¢ MATEPUATTUCTUYECKUX MO3UIMI MTPOIleCC BOZHUKHOBEHUS JKU3HU HA
3emJie KaKk eCTECTBEHHOE COOBITHE B LIEMHU 3BOJIIOIMOHHBIX TPE0Opa30BaHU MAaTEPUH B IIEJIOM.

OOBSACHATH OCHOBHBIE CBOWMCTBA JKMBBIX OPraHM3MOB, B TOM YHCII€ TPOIECCHl METa0OIU3Ma,
CaMOPETYJIALNIO; TOHATUE TOMEOCTa3a KaK Pe3yJIbTaT 3BOIIOLNUN KUBOK MaTEPUH.

Hcnonb30BaTh TEKCT y4eOHUKAa W APYruX Y4eOHBIX TMOCOOMI Aisi COCTaBICHMS TaOIuII,
OTpaXKarOIIKX ATAalbl Pa3BUTHUS KU3HHU HA 3eMile, CTAHOBIIEHHs 4YesoBeKa. Vcrmonp30BaTh TEKCT
yueOHuKa 1751 paboThl ¢ HaTypajdbHBIMH OOBeKTaMH. JlaBaTh apryMEHTHPOBAHHYIO KPHTUKY
pacusma.
| Mexnpenmerssle cBsa3u. Heoprannueckas xumus. Kucnopon, Boxopon, yriepon, asor,
cepa, ¢ocdop u npyrue yeMeHTs epuoanueckoit cucremsl . . MenaeneeBa, mXx OCHOBHBIC
CBOMCTBA.

Oprannuyeckast xumusi. OCHOBHBIE TPYIITBI OPTaHUYECKUX COCTUHEHMI.

Ousnka. MoHn3upyloliee U3Iy4eHne; MOHATHE O J]03€ U3TY4YeHUS U OMOIOrMYeCKON 3alluTe.

ActponomMus. OpraHuzanvs MIaHeTHbIX cucteM. CoJlHEeYHasi CUCTEMa; €€ CTpyKTypa. MecTo
r1anetsl 3emitst B COTHEUHOM CHCTEME.

Uctopus. Kynerypa 3anagnoit EBponsr konma XV — nepsoii nonoBuasl XVII B. Kynerypa
NIepBOTO MEepHOo/1a HOBOI ncTopuH. Benukue reorpaduyeckie OTKpHITHSI.

DxoHomuueckas reorpadus 3apyOexHbix crpaH. Hacenenuwe mmupa. I'eorpadus Hacenenus
MHpa.

Ousznyeckas reorpadusi. Mcropuss KOHTHHEHTOB.

PA3JIEJT 2
CTpyKTypHasi OpraHu3anus »KUBbIX OpranusmMos (10 yacos)
Tema 2.1
XuMH4YecKasi OpraHu3anus KJIeTku (2 yaca)

DJeMEeHTHBI COCTaB KJIETKU. PacmpocTpaHeHHOCTh 3JEMEHTOB, MX BKJIAJ B 0Opa3oBaHME

KUBOM MaTEpUU U OOBEKTOB HEKUBOU MPHUPOAbI. MaKpod3IeMEHThI, MUKPOIJIEMEHTHI; UX BKJIaJl
B 00pa30BaHNE HEOPraHWYECKUX M OPraHUIECKUX MOJICKYJI )KHBOTO BEIIECTBA.
Heopranunueckue MONIEKyIbI )KHBOTO BEIIECTBA: BO/A; XUMUUECKHE CBOMCTBA M OMOJIOTHYECKas
poiib. Col HEOPraHUYECKUX KHUCIIOT, UX BKJIaJ B 00ECIIEUEHUE MPOLIECCOB KUZHEAESITEIbHOCTH
U TojJep)KaHWe romeocra3a. Poib KAaTHOHOB M aHUOHOB B O0O0ECIEUEHUHU IPOLIECCOB
KHU3HEAeATeIbHOCTH. OCMOC U OCMOTUYECKOE JaBJICHUE; OCMOTHYECKOE MOCTYIIJIEHUE MOJIEKYII
B KJIETKY.

Oprannyeckye MOJIEKyJbl. buosorundyeckue moauMepsl —  O€JIKH; CTPYKTypHasi
opranm3anusi. OyHKHU OEIKOBBIX MOJIeKyd. YrieBonbl. CTpoeHHEe W OHOJIOTHYECKas POJIb.
XKupsl — OCHOBHOH CTPYKTYPHBIH KOMIIOHEHT KJIETOYHBIX MEMOpaH M MCTOYHUK SHEPTHH.
JHK — wmonexynbsl HacneacTtBeHHoOcTH. Penynnukauus JHK, nepenaua HaciencTBEHHOM
I/IH(l)OpMaLII/II/I 13 MMOKOJICHUA B ITOKOJICHHC. Hepenaqa HaCJ'IeI[CTBeHHOﬁ I/IH(l)OpMaL[I/II/I U3 sa7ipa B
nuToruiazmy;  TpaHckpunmus. PHK, crpykrypa u  dysknun.  HHpopManHoHHBIE,
TpaHCIIOpTHBIE, pubocomanbHble PHK.

m JlemoHcTpanuisi OOBEMHBIX MoOJEJEH CTPYKTYpHOW oOpraHu3aldd  OHOJIOTHYECKUX
IIOJIMMEPOB! O€eJIKOB U HYKJII€CMHOBBIX KHCJIOT, HUX CpaBHCHHEC C MOJICIAMU HUCKYCCTBECHHBIX
MOJIMMEPOB (MOIUBUHHUIXIIOPU).

Tema 2.2

O0OMeH BelllecTB U NMpeodpa3oBaHue JHepruu B kierke (3 uaca)

OO0OmMeH BCHICCTB U IIPCBPALLICHUC S3HCPIUU B KIICTKC. TpchnopT BCHICCTB 4Y€PEC3 KIICTOYH YO
meMmOpany. [luno- u darouuto3. BHyTpukIeTOYHOE NHIECBAPECHUE M HAKOIJICHUE SHEPIUH;
PaCciCIJICEHUEC TJIFOKO3bI. buocunres 6CJ'IKOB, JKHUPOB M YIrJI€BOAOB B KJICTKE.

Tema 2.3



Crpoenue n pynknun kjierok (5 wacos)

ITpokapuornyeckne kieTku; Gopma u pasMmepsl. CTpo€HHE LHUTOILIa3Mbl OaKTepHUaIbHOMN
KJIETKW; OpraHu3anusi meTtabonm3Ma y TIpoKapuoT. ['eHeTWueckuil ammapaTr OakTepHi.
CnopooOpasoBanue. PasmHoxxeHue. MecTo u poJsib IPOKapUOT B OMOLIEHO3aX.
DykapuoTudeckasl KieTka. [lurommasma sykapuoTndeckoi kiaeTku. OpraHesibl HUTOILUIa3MBl,
uX cTpykTypa u ¢pyHkuuu. Llutockener. BkitoueHus, 3HaUE€HUE U POJIb B METa00IU3ME KIETOK.
Knerounoe sapo — UEHTp YHOpaBICHHUS IKU3HEIACITEIBHOCTBIO KIETKH. CTpPYKTYpHI
KJIETOYHOTO sifpa: siaepHasi 000J04YKa, XpOMaTHH (T€TEPOXPOMATHH), SIAPBIKO. OCOOEHHOCTH
CTPOEHUS PACTUTEIBHOMN KIETKHU.

Henenne  kmetok. Krnerkm B MHOTOKJIETOYHOM  opraHusme. [lowsmue o
ougpepenyupoeke Kiemox MHOSOKAEMOUYHOo20 opeanusma. Mumomuueckuili Yuxi:
unmepgaza, peoynauxayus [HHK;, mumo3s, azer mumomuueckozo OeneHust Uu
npeobpaszoeanus Xxpomocom, OHOJIOTHMYECKHIl CMBICI M 3HadeHHe Murosza (Oecmosoe
Pa3MHOXEHHE, POCT, BOCIIOJIHEHHUE KIETOUYHBIX MTOTEPh B (PU3UOJIOTHIECKUX U NATOJIOTrHYECKUX
YCIIOBUSAX).

Knemounas meopus cmpoenus op2anuzmos.

m JlemoHcTpauwms. [[pyHIUNIMATBEHBIE CXEMBI YCTPOMCTBA CBETOBOTO M 3JIEKTPOHHOTO
MHUKpockomna. CXxeMbl, HIUTIOCTPUPYIOIINE METOAbI IPENapaTUBHON OMOXUMHUM U
UMMYHOJI0TMH. Moenu kineTkd. CXeMBbl CTPOSHHSI OPTaHOUIOB PACTUTEIILHON U )KUBOTHOH
KJIeTOK. MuKponpenaparsl KJIE€TOK PAaCT€HUH, )KUBOTHBIX U OJJHOKJIETOYHBIX I'pUO0B. PUTyphI
MHUTOTHYECKOTO JICJICHHS] B KJIIETKaX KOPEIIKa JIyKa MOoJ MUKPOCKOIIOM M Ha CXEMe.
Martepuainsl, paccka3blBarolnue o 6uorpadusx yueHbIX, BHECIIMX BKJIaJ B Pa3BUTHE

KJIETOYHOM TEOPHUM.
m JlaGopartopHas pabota

W3yueHne KIeTok OaKTepHii, paCTEHHI U )KUBOTHBIX Ha TOTOBBIX MHUKpOIIpenapaTax ™.
| Ocnosnvle nonamus. OpraHudeckue M HEOPraHMYECKHE BEILECTBa, 0Opa3yrolue
CTPYKTYpHBbIE KOMIIOHEHTBl KJIE€TOK. IIpokapuoTel: OakTepuum U CHHE3EJIEHBIE BOJOPOCIH
(unaHoOakTepun). DyKapuoTHYecKas KJIETKa; MHOr00Opa3ue 3yKapuoT; KJIETKH OJHOKIETOUYHBIX
U MHOTOKJIETOYHBIX OpraHu3MoB. OCOOEHHOCTH PACTUTEIBHOW U JKUBOTHOM KIETOK. Sapo u
LUTOIIa3Ma — IJIABHBIE COCTABHBIC 4YacTH KJIETKM. OpraHouasl LIUTOIUIa3Mbl. BrirodeHus.
XpomocoMbl. Kapuornn. MHTOTHYECKMM LMK, MHUTO3. DHOJIOTMYECKHMH CMBICI MHTO34.
ITonoxeHns KJIIETOYHOU TEOPUU CTPOCHMSI OPTaHU3MOB.
m Vuenus. OOBACHATH PUCYHKH U CXEMBI, TIPEICTaBICHHBIC B yueOHHKe. CaMOCTOSTETFHO
COCTaBIIAITh CXEMBI IIPOLIECCOB, IPOTEKAIOIINX B KIETKE, U «IIPUBSA3BIBATEY» OTAEIBHBIE UX TalIbI
K pa3JIMYHBIM KJIETOYHBIM CTPYKTypaM. MIuIrocTpupoBaTh OTBET NPOCTEHIIMMU CXEMaMU U
pPHCYHKaMHM KJIETOUHBIX CTPYKTYp. PaboTaTh ¢ MUKPOCKOIIOM M M3rOTOBIATH IPOCTEHIINE
npenaparsl Uil MUKPOCKOIIUYECKOT O UCCIIEA0BAHUS.
m MexnpenMertHele cBa3u. Heoprannueckas xumus. Xumuueckue cBa3u. CTpOCHHE BEIECTBA.
OKHCANTENBHO-BOCCTAHOBUTEIbHBIE PEAKIIUH.

Oprannyeckas xumus. [IpuHIUIBI OpraHM3anuM OPraHUYECKUX COCIAMHEHUH. YTIIEBOABI,
KUPBI, OEJIKU, HYKJI€MHOBbBIE KUCIIOTHIL.

®dusuka. CBONCTBA JXUIKOCTEH, TEIUIOBBIE BJIECHUSA. 3aKOHBI TEPMOJUHAMUKH.

PA3JIEJT 3
Pa3smHoOKeHHe M HHIMBUIYAJIbHOE Pa3BUTHE OPraHu3MoB (5 uacos)

Tema 3.1
Pa3mHoxxeHue opranusmos (2 uaca)
CymHocTh U (opMbl pa3sMHOXKEHHS OpraHu3MoB. becronoe pa3MHOXKEHHE pPACTEHUH U
KHUBOTHBIX. [lo0OBOE pa3MHOKEHHE >KMBOTHBIX M PAaCTEHMI; 00pa30BaHHE MOJOBBIX KIETOK,
OCEMEHEHHE W OIUIOAOTBOpEHHE. bronormyeckoe 3HaY€HUE IIOJIOBOIO pa3MHOXeHus. [a-
memocenes. Ilepuoowvr 06pazosanus nNONOBLIX KIEMOK: PA3ZMHOJCEHUe, pPOCH,
co3pesanue  (metio3) u  Gopmuposanue - nonogvix  Kiemok.  OcobeHHocmu
cnepmamozenesa u ogozenesa. ONI010TBOPEHUE.
m JlemoHCTpanus MjaakaToB, WUTIOCTPUPYIOLINX CIIOCOOBI BET€TATUBHOIO PA3MHOXKEHUS
IUTOIOBBIX JIEPEBBEB U OBOILHBIX KYJIbTYP; MUKPOIPENapaToB AUIEKIETOK; poTorpaduii,
OTpakaroIlKX pa3HooOpa3ue NOTOMCTBA Y OJJHOM Mapbl pOAUTENEH.



Tema 3.2
HNuauBuayaabHoe pa3BUTHE OPraHu3MoB (oHToreHe3) (3 uaca)

OMOpUOHaNbHBIM  mepuos  pa3BuTHs.  OcHoGHble  3aKOHOMepHOCmU  OpOOJeHUs,
obpaszosanue 0OHOCNIOUHO20 3apooviuia — onacmynvl. I acmpynayus, 3aKOHOMepPHOCMU
006pazoeanusi 08yClOUHO20 3apooviuia — cacmpyasl. llepeuunvlii opzamnocenes u
oanvHeuwasn oughgepenyuposxa mranet, opeanos u cucmem. 11ocTIMOPHOHATIEHBIN TIEPHOT
pa3ButHsi. @opMbl TOCTAIMOPHOHAILHOTO Tepuoaa pa3BuTHs. Henpsimoe pa3BuTHe; MOTHBINA U
HenoHbIN MeTamopdo3. buonorudeckuit cmpica pa3Butus ¢ metamopdosom. [Ipsimoe pazBuTHe.
Crapenue.

OO61He 3aKOHOMEPHOCTH Pa3BUTHS. BHOTEHETHUECKUI 3aKOH.

Cxoocmeo 3apoodviuteli u d2MOpUOHaAnbHAs Ougepeenyuss npusnaxoe {3axon K. bopa).
buocenemuueckuti 3axon (3. lexxkerv u K. Miwonnep). Pabomwr A. H. Cesepyosa 06
IMOPUOHATLHOU USMEHYUBOCTIU.

m JlemoHcTpanus Tabiull, WITIOCTPUPYIOLIUX Mpoliecc MeTamop(o3a y YIeHUCTOHOTUX,
MO3BOHOYHBIX (’KECTKOKPBUIBIX M YeIyHYaTOKPBUIbIX, aM(puOuii); Tabmuil, oTpaXkaroImux
CXOZICTBO 3apOJIbIlIeil TO3BOHOYHBIX KUBOTHBIX, @ TAK)KE CXeM MpeoOpa3oBaHus OPraHOB U
TKaHe# B (puiorenese.

OcHnognvle nouamusi. MHorooOpazue GopM U pacIpOCTPaHEHHOCTh OECIOIOro pa3MHOKEHUS.
buonoruueckoe 3HaueHue Oecnonoro pasMHOXkeHHs. IlooBoe pasMHOXKEHHME U €ro
Ouojoruueckoe 3HaueHWe. [amerToreHe3; MeHo3 U ero OHOJOTMYECKOE 3HAYCHHE.
O110/10TBOpEHHE.

m Vuenus. OOBACHATH IpOIECC MeH03a U IpYyTrHe 3Tanbl 00pa30BaHuUs MOJOBBIX KIIETOK,
WCTIOJB3Ysl CXEMBI U pUCYHKHU U3 YUeOHUKA. XapaKTepU30BaTh CYIIIHOCTb OECIIOIOTO U TIOJIOBOTO
Pa3MHOXKEHHS.

m MexnpenmeTHsle cBsi3u. Heoprannueckas xumust. OxpaHa npupoJibl OT BO3AEUCTBUS
OTXOJIOB XUMUYECKUX MIPOU3BOJICTB.

®uszuka. JnaeKkTpoMarauTHoe nose. MoHusupyoliee u3aydeHue, NOHITHE O J03€ U3JIy4EHHUs
1 OMOJIOTUYECKOH 3allIHTe.



PA3EJI 4
HacieacTBeHHOCTH M U3MEHYMBOCTH OPraHu3moB (20 uacoe)

Tema 4.1
3aKOHOMEPHOCTH HAC/eI0BaAHUS NPU3HAKOB (10 uacos)

OtkpeiTue I'. Mennenem 3aKOHOMEPHOCTEH HacjaeI0BaHUs MPU3HAKOB. [ nOpumonornyeckuii
METOJ] U3YUYCHUS HACJICICTBEHHOCTH.
I'enemuueckoe onpedenenue noua.

I'eHoTHII Kak IEJIOCTHAsA cHCTeMa. B3amMonelicTBHe alUIeNIbHBIX M HeaJICJbHBIX TI'€HOB B
ONpeIeNICHUU TTPU3HAKOB.
m JlemoHcTparmus. KapTel xpomocom yenoBeka. Po1ocioBHbBIE BBIIAOIIUXCS TPEACTaBUTENEH

KYJIbTYpbl. XpOMOCOMHBIE aHOMAJIUH YeJIOBeKa U UX (DEHOTUITMUECKUE MPOSBICHHUS.
m JlaGoparopHas paboTa

PemreHne reHeTHYECKUX 3a/1a4 U COCTABIIEHUE POIOCIOBHBIX.
Tema 4.2
3aK0HOMEPHOCTH U3MEHYUBOCTH (6 uacos)

OcHoBHblEe (OPMBI U3MEHYMBOCTU. | eHOTHNHMYECKas W3MEHUYMBOCTb. MyTauuu. 3HaueHue
MyTalMii JUIss TPaKTHKH CEJIbCKOro XO3sAicTBA M OuoTexHojoruu. KomOuHaTHBHAs
M3MEHYHUBOCTb. DBOJIIOLIMOHHOE 3HaYeHNE KOMOMHATUBHONW N3MEHUYHUBOCTH.

deHoTUIIMYECKAS, WM MOAU(PHUKAIIMOHHAS, U3BMEHUYHUBOCTb. POJIb yCIIOBHIA BHEIIHEH cpebl B
Pa3BUTHHU U NPOSIBJICHUH NTPU3HAKOB U CBOWCTB.

m Jlemonctpauus. [Ipumepsl MOIUPHUKAITMOHHON U3MEHYHBOCTH.
m JlaGoparopnas pabora

[locTpoeHne BapHallMOHHOM KpHBOW (pa3Mephl JHUCTbEB PACTEHUI, aHTPOINOMETPUYECKHE

JTAHHBIC YJaIIUXCH).
Tema 4.3
Cenexuusi pacTeHHil, )KUBOTHBIX U MUKpoopranu3mos (4 uaca)

Lenmpul npoucxooicoenus u MHo2000paszus KynomypHulx pacmenutl. Copt, MOpoJa, MITAMM.
Meroasl celeKIMM pacTeHWH M KUBOTHBIX. JIOCTMIKEHHMS M OCHOBHBIE HaIlpaBICHUS
COBPEMEHHOM CeNeKIMH. 3HAaueHUE CEeJIEKUUU [UIsl Pa3BUTUSA  CEIBCKOXO3IMCTBEHHOIO
MIPOU3BOJICTBA, MEIULIMHCKON, MUKPOOHOIOTMUECKON U IPYTUX OTpaciieid MPOMBIIIEHHOCTH.

m /lemoHcTpanust. CpaBHUTEIBHBIN aHAIN3 TOPOA JOMAIIHUX )KUBOTHBIX U COPTOB KYJIBTYPHBIX
pacTeHHid M MX JAMKUX IpenkoB. Kosuleknuu u npenapaTsl COPTOB KYJIbTYPHBIX PACTEHMIA,
OTJIMYAIOIINXCSI HANOOIBIIEH MI0A0BUTOCTBIO.

Ocnoenvie nouwsmus. I'eH. I'eHOTMI Kak cHCTeMa B3aMMOACHCTBYIOIIMX T'€HOB OpraHHU3Ma.
[lpusHak, cBOiCTBO, (heHOTHN. ['eHETHUECKOE OIpeaesieHHue Moja y XUBOTHBIX M PacTEHUIL.
HacneactBeHHass W HEHAcle[CTBEHHAass HM3MEHUMBOCTb. MyTallMOHHass W KOMOWHAaTHBHas
M3MEH4YMBOCTh. Moaudukanmu; Hopma peakuuu. Cenekuust; rudbpuauzanus 1 oroop. I'ereposuc
U NIOJIMIUIONNS, uX 3HaueHue. Coprt, mopozaa, TaMM.

m Vumenus. OOBACHATH MEXaHU3MBbI TNepelaydl MPU3HAKOB M CBOWCTB W3 TIOKOJICHUS B
MOKOJIEHHE, a TAK)KE BOSHUKHOBEHHE OTIMUYUI OT POAUTENBCKUX GOpM Y MOTOMKOB. COCTaBISAThH
MPOCTEWINE POJOCIOBHBIE W pellaTh T'eHeTHYeckue 3agadd. lloHMMaTe HeoOXO0AMMOCThH
pa3BUTHA TEOPETHMYECKOM TEHETHMKM W  INPAKTUYECKOM CEJIEKIMM I IOBBIIICHUS
3G (PEKTUBHOCTH  CEIBCKOXO3SHCTBEHHOTO TPOM3BOJACTBA W CHIDKEHHS Ce0ECTOMMOCTH
IIPOJOBOJIBCTBHS.

m Mexnpeamernole cBa3u. Heopranmueckas xumusa. OxpaHa NOpupoibsl OT BO3AEUCTBUA
OTXOJI0OB XUMHUYECKUX ITPOU3BOJICTB.

Oprannyeckas xumusa. CTpoeHre U QYHKIIUH OPTaHUYECKUX MOJIEKYJ: O€JKH, HYyKJICHHOBBIE
kucnoTsl (JIHK, PHK).

®uszuka. JIUCKpeTHOCTh 3eKTpuuyeckoro 3apsaa. OCHOBBI MOJIEKYJISIPHO-KUHETHUECKON
Teopuu. PeHTreHoBckoe n3nydenue. [ToHsTre o 103€ n3aydeHus: 1 OMOJI0rMYeCKON 3aIiuTe.



PA3JIEJI 5
B3aumooTHOmIeHUs1 opraHu3Ma H cpelabl. OCHOBBI YK0J10TUH (S yacos)

Tema 5.1
Buocdepa, ee ctpykrypa u pyukuuu (3 uaca)
buochepa — xkuBas o6onouka tuiaHeTel. CrTpykrypa Omocdepnl. Komnonenmol

buocghepul: dHcusoe gewecmao, 8UOOBOU COCMAs, pasHooOpaszue U 6KIa0 8 OUOMACCY;
buokocrnoe u rxochoe eewjecmeo ouocgepvl (b. U. Bepnaockuii). KpyroBopoT BemiecTB B
npupone. EcrecTBeHHBIE cooOlecTBa XHMBBIX OpraHu3MoB. buoreoreno3sl. KommoHeHTHI
OMOTEOIICHO30B: MPOIYLIEHTHI, KOHCYMEHTHI, peAyleHThl. bHoIeHO03bI: BUA0OBOE pa3sHOOOpasue,
IUIOTHOCTb MOMYJIALUI, OMoMacca.

AbuoTtnueckue ¢GakTopsl cpeasl. Poib TemmepaTypbl, OCBEIIEHHOCTH, BIAXXHOCTH U JIPYTHUX
(hakTOpOB B IKU3HEIEATCIBHOCTH COOOIIeCTB. MHTEHCHMBHOCTH NEWCTBHS (aKTopa CpeIbl;
orpannuuBaronii  gaxrtop. BzammopeiicTBue (HaKTOPOB cpenbl, IMpeneibl BBIHOCIUBOCTH.
buotnueckue gaxrtopsl cpenpl. llenun u cetn nuTaHusA. IKonocuueckue NUpaAmMuobl. Yucei,
ouomaccol, snepeuu. CmeHa OuoneHo30B. IlpuunHBI CMEHBI OMOIEHO30B; (HOPMHpPOBAHUE
HOBBIX COOOIIIECTB.

@opMbl B3aMMOOTHOIICHUH MeX1y opranu3MamMu. [103WTHBHBIE OTHOLICHHS — CHMOHO3:
MyTyajau3M, KOoIllepauus, KOMMEHCAIu3M. AHTHOMOTHYECKHE OTHOLICHMS: XHIIHHYECTBO,
napa3uTHU3M, KOHKypeHIMs. HelTpaabHble OTHOIIEHUS — HEUTPAIU3M.

m /leMoHCTpamus: a) cxem, WILTIOCTPUPYIOIUX CTPYKTYPY Onocdeps! 1 XapakTepU3yOIIHUX
OT/eNIbHBIE €€ COCTABHBIE YACTH, TAOJIHII BUIOBOTO COCTAaBa M Pa3HOOOpa3Hsl KUBBIX
OpraHu3MoB Ouocdepbl; cXeM KpyroBopoTa BEILIECTB B IPUPOJIE;
0) KapT, OTpaKaAIOIINX I€0JIOTMYECKYIO HCTOPHUIO MATEPUKOB; PACIIPOCTPAaHEHHOCTH
OCHOBHBIX OMOMOB CYIIH;
B) mauaduibMoB U KuHO(pMiIbEMa «brocdepay;
I') IPUMEPOB CUMOMO03a TpeICTaBUTENECH Pa3INYHbIX LIAPCTB KUBOU IPUPOIBIL.
m JlabopaTopHbie U IPaKTUUECKUE PAOOTHI
CocraBneHue cxeM Iepefayd BEUIECTB M 3HEpruu (Lenei nutanus)*.
N3ydyeHne u omnucaHue 3KOCUCTEMBI CBOEH MECTHOCTH, BBISIBIEHHE THUIIOB B3aUMOJEHCTBUS
pa3HbIX BUJOB B JAHHOM sKOCHCTEME™.
Tema 5.2
Buocdepa u yenoBek (2 uaca)
[IpuponHble pecypchl U UX UCIIOJIb30BAHHUE.

AHTpomnorenHsle (akTopel BO3JEHCTBUA Ha OMOLEHO3bl (POJIb dYeloBeKa B MPHUPOAE);
NOCNEACTBUSL  XO3AWCTBEHHOM  JI€ATENbHOCTH  4enoBeka. [IpoOieMbl  palMOHAIBHOTO
IPUPOAONOIB30BAHUS, OXPAHBI IPUPO/IBL: 3aIUTa OT 3arpsi3HEHUH, COXpaHEHHUE 3TAJIOHOB U Ia-
MSITHUKOB IPUPO/Ibl, 00eCIIedeHHE IPUPOIHBIMU PECYPCAMH HACEIEHUS IJIAHETHI.

m JleMoHcTpauus KapT 3alI0BEIHBIX TEPPUTOPUIL HALLIEH CTPaHBI.
m [IpakTuyeckas padora

AHanu3 U OLIeHKa MOCIeACTBUM 1eATEIbHOCTH YeJIOBEKa B SKocHcTeMax ™.

m Ocnognvie nousimus. buochepa. buomacca 3emnn. buonoruueckast npoyKTuBHOCTD. JKuBOE
BEIIECTBO U ero (pyHKIMU. bronornyeckuii KpyroBopoT BELIECTB B MPUPOJE. DKOIOTHSL.
Buemnsis cpena. Dxonorudeckue hakTopbl. AOMOTHYECKUE, OMOTUYECKUE U aHTPOIIOTCHHBIC
(akTopbl. DKOJIOTUYECKHUE CUCTEMBI: OMOTEO1IeHO03, OMOIIEH03, arpoleHo3. [IpoayleHTs!,
KOHCYMEHTBI, peylieHTbl. CaMoperyssiius, cMeHa OMOLIEHO30B U BOCCTAHOBJIEHUE OMOIIEHO30B.

BosgeiictBue yenoeka Ha Ouocepy. OxpaHa MpUpoObl; OMOIOIMYECKHH M COLMAIbHBINA
CMBICT COXpaHEHHUS BUJIOBOT'O pazHooOpa3us OMOLIEHO30B. Pannonanehoe
IpUPOAONOIL30BAHNE; HEHCUEpIaeMble M HCUYepHaeMble pecypchl. 3aloOBEAHUKH, 3aKa3HUKH,
napku. Kpacnas kaura. buonuka.
| Vmenua. BbIABIATH NpPU3HAKM  NPUCIIOCOOJIEHHOCTH BHJIOB K  COBMECTHOMY
CYLIECTBOBAHHMIO B IKOJIOTMYECKUX CHUCTeMaX. AHaJM3UpOBaTh BUAOBOH COCTaB OHOLIEHO30B.
Beinensate oTnenabHble GOpMBI B3aMMOOTHOIIEHUH B OMOLIEHO3aX; XapaKTepru30BaTh MUIIEBbIE
CETHU B KOHKPETHBIX YCIOBUIX OOMTaHMUS.



[IpuMeHsATh Ha TpakTHKE CBeAeHUS 00 DKOJIOTMYECKHX 3aKOHOMEpPHOCTAX B
MPOMBIIIJIEHHOCTH W CEIbCKOM XO3SIMCTBE JJI IPAaBUJIBHOW OpPraHW3alluy JIECOBOJCTBA,
pBIOOBOJICTBA U T. J., @ TaKKe JUIsl PELISHUsI BCEr0 KOMIUIEKCA 3a/1a4 OXpaHbl OKPY>KaroIIei
Cpebl M PalMOHAIIBHOTO IIPUPOIOIIOIb30BAHUS.

m MexnpenmetHele cBs3u. Heopranumueckas xumwus. Kucmopom, cepa, azot, docdop,
yriaepon, WX XHUMHYecKHe cBoWcTBa. OXpaHa NpUPOABI OT BO3JIECUCTBHUS OTXOJIOB
XUMHYECKUX IPOU3BOJICTB.

®uznueckas reorpadpus. Knumar 3emin, KauMaTudeckas 30HaJIbHOCTD.

®usuka. [Tonsarue o q03€e U3IIydeHUsT U OMOJIOTUYECKON 3aIIuTe.
3akiawouenue (2 uac). PesepBHoe BpeMss — 7 4acoB.



TPEBOBAHMUSA K YPOBHIO ITIOATI'OTOBKH YYAIIUXCA

- IPOBOAUTH CAMOCTOSTEIbHBIA TOUCK HU3YYCHHS OMOJIOTUU

- pyHIIaMeHTaIbHBIE TTOHITHS OMOJIOTHUH.

-CTPOCHUE U OCHOBHBIC MTPOLIECCHI KUZHEEATEIHbHOCTH KICTKH.

- cTpoeHue M PYHKIIMHA OPTaHOB, CUCTEM OPTraHOB, HX HEHPOTYMOPAILHYIO PETYJISIHIO.

- 0COOEHHOCTHU CTPOCHUS OPTaHU3Ma YEJIOBEKA.

- 0COOEHHOCTH CTPOCHUS BHYTPSHHEH Cpe/Ibl OpraHn3Ma, IMMYHHTETa, OOMEHA BEIIECTB,
TEPMOPETYISALNH, TPABUIHLHOTO MUTAHUS.

- 0COOCHHOCTH POCTa M PA3BUTHSI.

- BusiHUE (aKTOPOB BHEIIHEH CPEJIbl Ha 3I0POBHE YETOBEKA.

- OOBSICHSTP BIHMSIHAE TPY/a, OTJbIXa, 00pa3a )KU3HU U BPEIHBIX ITPUBHIYEK HA YEIOBEKA.
- pacrmio3HaBaTh OpPraHbl U CUCTEMBI OPTAHOB 1O TabIUIaM, IMpernapara

- OTHCHIBATh Ha TAOJIUIIAX OCHOBHBIC YaCTH M OPTaHOMIbI )KHBON KIIETKH,

- HaXOJIUTh CBSI3b MEXKIY CTPOCHHUEM U (YHKIUSIMU OPTaHOB.

- OCYIIECTBIIATH dJIEMEHTAPHBIC TPUEMBI CAMOHAOITIOICHUH 37I0POBBSI.

- OKa3bIBaTh JIEMEHTAPHYIO JIOBPAYeOHYO ITOMOIIb

CucreMa OlleHMBAHUS 3HAHUMN.

VYcTHBI OTBET

OreHka «5» - OTBET MOJHBIN, MPAaBUWIbHBINA, CAMOCTOSITEJIbHBIN, MAaTEPHAIT U3JI0KEH B
OTIpeIeNIEHHOM JIOTHYECKON TOCIIe1I0BATEIbHOCTH.

OneHka «4» - OTBET MOJHBINA U MPaBUIIbHBIN, MaTEpHUall U3JI0KEH B ONPEIEICHHOMN JIOTHYECKON
MOCIIEIOBATENLHOCTH, OMYIICHBI ABE-TPU HECYIIIECTBEHHBIE OITMOKH, UCIIPABICHHBIE 110
TpeOOBaHUIO YUUTEIS.

Onenka «3» - OTBET MOJHBIIA, HO JOMYIICHBI CYIIIECTBEHHBIE OMTMOKHN UM OTBET HEMOIHBIM.
OmneHka «2» - y4eHUK He IOHUMaeT OCHOBHOE COJIepKaHKe y4eOHOTro MaTepralia Wil JOITYCTHIT
CYIIECTBEHHBIE OITUOKHU, KOTOPbIE HE MOKET UCIIPABUTH JaXKe MPU HABOSALINX BOIPOCAX
YUUTEIIA.

PacueTnble 3a1aun

Onenka «5» - B JIOTHYECKOM pacCyKICHUH HET OLIMOOK, 3a/laya pelieHa palioHaIbHbIM
CHOCOOOM.

OreHka «4» - B pacCykKJI€HUH HET OMMOOK, HO 3aj1a4ya pelieHa HeparMOHAIbHBIM CIIOCOO0M HIIH
JIOMYLIEHO He OoJiee ABYX HECYIIECTBEHHBIX OIUOOK.

Onenka «3» - B pacCyXJI€HUHU HET OINOOK, HO TONYIIeHa OMMOKa B MaTeMaTUUYECKUX pacyeTax.
Onenka «2» - IMEIOTCS OUTHOKHU B PACCYXKICHUSIX U pacyeTax.

DKcrnepruMeHTaIbHbIE 331a41

Onenka «5» - MpaBUILHO COCTABIICH IUIAH PELICHUS, MOJ00PaHbI PEAKTUBBI, JAHO MOJTHOE
00BSICHEHUE U C/IEJIaHbl BHIBOBI.

Onenka «4» - MpaBUIBLHO COCTABJICH IUIAH PEIICHUS, TOJOOPAHBI PEaKTUBHI, IPU 3TOM
JOTYIIEHO He 0oiee NBYX ONTMOOK (HECYIIECTBEHHBIX) B O0OBSICHEHUH U BHIBOJAX.

Onenka «3» - MpaBUIBLHO COCTABJICH TUIAH PEIICHUs, TOJOOPAHbI PEaKTHUBBI, TOMYIIIeHA
CylLIeCTBeHHasl ouIrOKa B 0ObSICHEHUU U BBIBOJAX.

OneHka «2» -I10nyIIeHsl Be U 6osiee OMKMOKY B IIaHE peIleHus], B T0J00pe PeaKTUBOB,
BBIBOJIAX.

[Ipaktuyeckas pabora

Onenka «5» - paboTa BbINOJIHEHA MMOJIHOCTHIO, MPABUIIBHO C/IJIaHbl HAOIIOIEHUS U BBIBOBI,
HKCHEPUMEHT OCYIECTBIIEH I10 IJIaHYy, C YYETOM TEXHHUKH 0€301IaCHOCTH, MOICPKUBACTCS
YICTOTa paboyero MecTa, JKOHOMHO PACXOAYIOTCS PEaKTHBBIL.

Onenka «4»- paboTa BBITIOTHEHA MTOTHOCTHIO, IPABHIIBLHO C/ICTaHBI HAOTIOACHHS M BEIBOJIBI, HO



TP STOM SKCIIEPUMEHT MPOBEICH HE TIOJHOCTHIO WIIH JIOMYIIIEHBI HECYIIECTBEHHBIE OIITHOKH B
paboTte ¢ BemecTBaMu U 000pyJOBaHUEM.

Onenka «3»- paboTa BBITIOJHEHA HE MEHEE YeM Ha TOJIOBUHY HIIM JAOMYIIEHBI CYIIECTBEHHBIC
OIMUOKH B XOJI€ IKCIIEPUMEHTA, B 00BICHEHUH, B 0()OPMIICHHH pabOThI, HO UCTIPABIISIOTCS 110
TpeOOBAHUIO YUUTEIS.

OreHka «2»- JOMyIIEHBI IBE WA 00Jiee CYIIeCTBEHHBIC OIIMOKH, YUaAIHIICS HE MOXKET UX
WCIIPABUTh JJAXKE 1O TPEOOBAHUIO YUUTEJIS.

KonTponbhas pabora

Onenka «5» - paboTa BHITIOJTHEHA MMOJIHOCTHIO, BO3MOYKHA HECYIIIECTBEHHAS OIINOKA.

Onenka «4» - paboTa BHINOJIHEHA MMOJHOCTHIO, TONYIIEHO HEe 00siee IBYX HECYIIECTBEHHBIX
OIINOOK.

Onenka «3» - paboTa BHINOJIHEHA HE MEHEE YeM HAIOJIOBUHY, JIOMYIIeHa OJHa CYIlIeCTBEHHAs
WJIH JIBE HECYIICCTBEHHBIE OIITHOKH.

Onenka «2» - paboTa BHINIOJHEHA MEHEE YeM HAIOJIOBUHY WIIH COIEPKHUT HECKOIBKO
CYIIECTBEHHBIX OIMIHOOK.
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