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IHosicHuTeIbHAA 3aIHCKA
® Oenepanbublii 3akoH PO ot 29.12.2012 Ne 273-D3 "O06 obpaszoBanuu B Poccuiickoit @enepanun«, CT.
2,1.9;

® DenepanbHBIN rOCYapCTBEHHBIN 00pa30BaTEIbHBINA CTAHIAPT;

e mcbM0 MuHucTepcTBa oOpasoBaHust n Hayku PD ot 19 ampems 2011 1. Ne 03-255 «O BBenenun
(henepanbHOTO TOCYAAPCTBEHHOTO 00Pa30BaTEbHOTO CTaHAapTa 00IIEro 00pa3oBaHUmY;

® heaepabHBIN MepeUeHb YIeOHHUKOB, PEKOMEHIOBAaHHBIX MUHHCTEPCTBOM 00pa3oBaHus U HayKu PD k
HCTIOB30BaHMIO B 00pa30BaTEILHOM Mpoliecce B 00Ieo0pa3oBaTeNbHBIX YUpekaeHusx, Ha 2014-2016
IT., Ip. MuHucTepcTBa 0OpazoBanus u Hayku PD Ne 253 ot 31.03.2014

® IPMEPHOE TOJIOKEHUE O CTPYKTYpe, MOpAAKe pa3pabOTKH W yTBEpXkKACHUS pabouux MporpaMm
Y4e0HBIX KypCOB,

¢ nprika3 MuHmcTepcTBa 0O6pasoBanust U Hayku PO Ne 1577 ot 31.12.2015 r. «O BHECEHUU U3MEHEHHH
B ®I'OC 00O, yrBepxaAEHHBIN MpuKazoM MuHHCcTepcTBa 00pa3oBanus U Hayku PO ot 17.12.2010 .
Ne 1897»;

® MeToANYECKHE peKoMeHaauuu 1o Bompocam BeeaeHuss OI'OC OOO, nucemo MuHHcTepcTBa
oOpa3zoBanns u Hayku PO ot 07.08.2015 1. Ne 08-1228;

enucbM0 MmuHHKCTepcTBa oOpazoBanuss U Hayku PD Ne 08-1786 ot 28.10.2015 r. «O pabouunx
mporpaMMax y4eOHBIX PEIMETOBY;

Ceeaenus o padoueil nporpamMmme

Pabouas nporpamma sIBJISIETCSI COCTaBHON YacThIO MPOrpaMMbl 00pa30BaTEILHOIO YUPEKICHUSI.

B 11 kiacce He0OXOMMO CUCTEMATH3UPOBATh 3HAHUS, TONyUYCHHBIC B OCHOBHOM IIKoye U B 10-M
KJacce JUIS yCIEeIHON aTTeCTalliy yYaruXxcs, KOTOpbIe PeLIniIN B JajdbHEHIIEM BEIOpaTh
OMOJIOTHYECKUN M METUIIMHCKHNA TTPOQUITH.

Kypc coctaBneH B COOTBETCTBHH ¢ TPEOOBaHUSIMH CTaHAPTa OCHOBHOTO O0IIIEro 00pa3oBaHuUs 1O
Ouosoruu.

Kypc «Kuznp Ha 3eMiie» MO3BOJIUT paciupUTh U CUCTEMATU3UPOBATh 3HAHUS yYaIIUXCS O
BKHEHININX MPU3HAKAX OCHOBHBIX IIAPCTB KUBOW MPHUPOIBL: KUBOTHBIX, PACTCHUH, TPHOOB, OaKTepuit
W TIPOCTEHINNX OPraHU3MOB; KilacCU(UKAIIMK PACTCHUI 1 )KUBOTHBIX: OTJIEN (THI), KJIacc; 00
YCIIOKHEHUH PACTEHHUH ¥ )KMBOTHBIX B MPOIECCE IBONIIOLUH; O OMOPa3HOOOpa3uM KaK OCHOBEI
YCTOMYMBOCTH OHOC(EPHI M Pe3ybTaTa SBOIIOLHH.

[IpenonaBanue Kypca npeamnoaraeT UCIoJIb30BaHNE Pa3IMYHbIX IeJarornuecKuX METOJI0B U
MpUEMOB: JIGKIIMOHHO-CEMUHAPCKOW CHCTEMBI 3aHATHI, BBIIOJTHEHUE T1a00paTOpHBIX PadoOT, TPEHUHTH —
paboTa ¢ TPEeHUPOBOYHBIMH 3a1aHUSIMU U KoandukaTopamu B hopme EI'D. Ilpumenenue
pa3HooOpa3HbIX POpM ydeOHO-TI03HABATENbHON AEATEILHOCTH: paboTa ¢ TEKCTOM, Hay4HO-
MOMYJISIPHON JINTEPATYPOH, pa3HOOOPA3HBIMH HATIISITHBIME MTOCOOUSIMHE (TaOIIUIIBI, CXEMBI, TJIAKATHI), C
KHUBBIM U TepOapHBIM MaTEpUAIIOM, TIOCTOSTHHBIMU ¥ BpEMEHHBIMHU IpernapaTamu, HTepHeT
pecypcami, O3BOJISIET PEaIn30BbIBATh MHANBUAYIBHBIN U U] (epeHInpoBaHHbIN TOAX0A K
00y4YeHHIO.

PazHooOpasue caMoCTOsITEeNbHBIX MPOSKTHBIX PA0OT Mpe/oiaraeT BO3MOKHOCTh BEIOOpa
KOHKPETHBIX TeM paboT 1 GOpPM UX MPOBEICHHS C YIETOM MaTEPUAIILHOTO 00ECIICUEHHS IIKOJIbI 1
pe3epBa BpeMEHHU. YYalliecss MOI'yT BEIOpaTh TeMy U 00bEM COOOIICHUS Ha HHTEPECYIOLIYIO HX TEMY.

OtpaboTka HaBbIKa paboThl ¢ Koguduraropamu B popme EI'D, ymeHune orOupats MaTtepual u
COCTaBJISITh OTUYET O MPOJIeIaHHOM TabopaTopHoll padoTe crocoOCTBYET YCIEIIHOCTH YHalIUXCsl B
OBJIaJICHUH 3HAHUSMHU.

N3ydenne matepuaiia JaHHOTO Kypca LEJIeHANPaBIeHHO Ha MOATOTOBKY IIKOJIEHUKOB K
rocynapcTBeHHO# uroroBoi arrecranuu (EI'D) u nanpHeiimeMy BIOOPY OHOIOTHYECKOTO U
MEAULUHCKOTO MPOQHIISL.

Pabouast mporpamMmmMa BHEYpOYHOU ACATEIBHOCTH paccunuTaHa Ha 34 Jaca yueOHBIX 3aHAThi B 11
KJIACCE CPEIHEN IKOIMBI.



IIporpamMma cocTaBiieHa ¢ yaeToM mMerorerocs: obopynoBanus Llearpa «Toduka pocray,
KOTOPBIH CO3TaH IS pa3BUTHS Y 0OYIAIOIIMXCS €CTECTBEHHO-HAYIHOU, MAaTEMaTHIECKOM,
MHQOPMAITMOHHON U TEXHOJIOTHYECKONW TPAMOTHOCTH, (DOPMHUPOBAHUS KPUTHUECKOTO M KPEaTUBHOTO
MBIIIEHHS, COBEPIIEHCTBOBAHUS HABBIKOB €CTECTBEHHO-HAYYHOW HANpPaBIEHHOCTH, a TAKKe AJIs
MPAKTHYECKON 0TpaboTKH yueOHOTO MaTepHaia o yuebHomy npeamery «bromorusy.

eas kypca:
Cucremarn3anys 3HaHAH YYaIIUXCS O BAKHEHITNX OTIUYUTENBHBIX MPU3HAKaX OCHOBHBIX IIapPCTB
JKUBOW MIPUPOJIBI M TIOATOTOBKA MIKOJFHUKOB K TOCY/IapCTBEHHOM HTOTOBOM aTTectarun (EI'D).
3apaum Kypca:

1. PacuiupuTs ¥ CUCTEMAaTU3UPOBATH 3HAHUS O BAXKHEHIIINX OTIMYUTEIBHBIX MPU3HAKAX OCHOBHBIX
IIapCTB JKUBOU MPHUPOMABI: KUBOTHBIX, pACTCHUH, TPpHOOB, OAKTEPHI U MMPOCTEUIITNX OPTaHU3MOB.

2. ChopmupoBaTh MOHUMaHHUE OCHOBHBIX MPOIECCOB )KU3HENEATEIIEHOCTH JKUBBIX OPTaHU3MOB.

3. Pa3Buth yMeHUS aHAIM3UPOBAThH, CPABHUBATH, 0000IIaTh, A€TaTh JTOTHYCSCKUAE BBIBOBI U
YCTaHaBJIMBATh IPUYMHHO-CJIECACTBEHHBIEC CBSI3U HA OCHOBE U3YUYECHUS CTPOCHUS U )KU3HEACITEIbHOCTH
OpraHU3MOB.

4. Pa3BUTh KOMMYHHUKATUBHBIC CITOCOOHOCTH YYaIIUXCSl.

OcHoBHbBIE TpeﬁoBaHl/lﬂ K 3HAHUSIM 1 YMCHUAM

Yyaumuecs 10/5KHbI 3HATh:

e Kiaccudukanuro pacTeHHl, )KUBOTHBIX, TPUOOB, JTUIIAHHUKOB U MPOCTEHIINX OPraHU3MOB;
OCOOCHHOCTH CTPOCHUS KIIETOK PACTCHUH, )KUBOTHBIX, TPUOOB, MPOCTEUIINX OPraHU3MOB;
OCOOCHHOCTH CTPOCHUS OaKTEepUATLHON KIIETKHY;

OCOOCHHOCTH CTPOCHUS TKaHEH PACTCHUH M JKUBOTHBIX;

IMPOUECCChI )KU3HECACATCIbHOCTHU,

OcobeHnHocTu CTPOCHUS BEIrCTAaTUBHBIX U TCHCPATUBHBIX OPraHoOB paCTeHI/Iﬁ N OCHOBHBIC

e Mmuoroo0pa3ue U pacnpocTpaHeHHEe OCHOBHBIX CHCTEMaTHYECKHX TPYIIN PAaCTCHHUH, KUBOTHBIX,

rpuUOOB, MPOCTEHIINX OPTaHU3MOB;
e [IpoucxoxaeHre OCHOBHBIX IPYII PACTEHUH W OCHOBHBIX THUIIOB U KJIACCOB )KHBOTHBIX;

e 3HayeHWE PACTEHUH, KUBOTHBIX, TPHOOB, OaKTepWil M MPOCTEHININX OPTraHW3MOB B MPHPOJIE U

JKM3HH YCJI0OBCKA.

Yuamuecsi 10J1KHbI YMeTh:

L4 CpaBHUBAThb CTPOCHUC KIICTOK, TKaHefI, OpraHOB, CHUCTEM OpPraHOB, OPraHU3MOB pPaA3JIAMYHBIX

LApCTB KUBOH MPUPOIHL;
e ompememsATh M KJIACCM(QUUMPOBATh  NPHHAIICKHOCTH  OHMOJOTMYECKHX  OOBEKTOB
OIIpeJIeJIEHHON CUCTEMaTHYECKOH KaTeropuy;

e pacmo3HaBaTh W OIMCHIBAaTH OPraHbl BBHICIIMX pPacTeHU Ha TepOapHBIX 00pa3slax, >KHUBBIX

00beKTaX, PUCYHKaX W TaOIHIAX;
e pacmo3HaBaTh U OMKCHIBATH OPTaHbI U CHCTEMbI OPTaHOB YKUBOTHBIX HA PUCYHKAX, TAOJIHIIAX;

®  XapaKTepU30BaTh POJIb PACTEHUH, JKUBOTHBIX, IPUOOB, OaKTepuili 1 MPOCTEUIINX OPraHU3MOB B

MIPUPO/IE U KUZHU YEIOBEKA.

L4 n3y4daTrb OHOJIOTHYECKHUE O6’BGKTBI, MMpOBOJAUTH na60paT0pHHe Ha6J'IIO,I[eHI/IH, OIIMChIBATh H

OOBSICHATH PE3YJIbTAThI OIIBITOB;

® OCYUIECTBJISITh CaMOCTOSATENIbHBIA  IOWCK  OHOJIOTMYECKOW WHQOpManuu B  CIOBApSX,

CIIPaBOYHHKAX, HAYYHON M Hay4HO-IIOMYJISIPHOM IuTeparype, cetu MHTepHer;

® COCTaBJIATh KpaTkue pedepaTsl M COOOLICHHUS 10 HHTEPECYIOIIUM TeMaM, IMPEJICTaBNIATh HX

ayJTUTOPHH.



TPEBOBAHUSA K YPOBHIO
MNOAT'OTOBKH YUYHAIIIUXCA

B pesynomame uzyuenus Kypca yueHux 00ndicen

3HATL/IOHAMATh

RpU3HAKU OU0102U4eCKUX 00beKmog: KUBBIX OPraHU3MOB; I'€HOB M XPOMOCOM; KJIETOK U OpPraHHU3MOB
pacTeHuil, )KUBOTHBIX, IPUOOB M OAKTEPUIl; MOMYJISALNIT; SKOCUCTEM M arpo3KoCUCTeM; Onochepsl; pacTeHHH,
JKHBOTHBIX U TPUOOB CBOETO PETHOHA;

CYyuiHOCHb OuO0N02UYeCKUX npoyeccog: OOMEH BELIECTB U MPEBPAICHUS SHEPruM, MUTAHUE, bIXaHUE,
BBIJICTICHUE, TPAHCIIOPT BELIECTB, POCT, Pa3BUTHE, PAa3MHOXKEHHE, HACICACTBCHHOCTh M H3MEHYHBOCTD,
PETYIALNS KU3HEACATEIPHOCTH OPTaHU3Ma, Pa3IpakuMOCTh, KPyTOBOPOT BEIIECTB U NPEBPAIICHUS SHEPTUH
B 3KOCHCTEMaX;

0COOEHHOCHU OP2AHU3IMA Ye108€Ka, ETO CTPOCHUS, )KU3HEICSTEINbHOCTH, BBICIIEH HEPBHOM AEATEIBHOCTH U

MOBEICHNS,

YMETH

00bACHAmMY: POIL OWonornu B (OPMHPOBAHWM COBPEMEHHOW €CTECTBEHHOHAYYHOH KapTHHBI MHpa, B
MPaKTHYECKOW NEeITENILHOCTH JIIOJIEH M CaMOT0 YYE€HHKa; POJCTBO, OOIIHOCTh IPOUCXOXKICHUS U DBOJIOLHIO
pacTeHHil M *KUBOTHBIX (Ha NPHMEpE COMOCTAaBJICHHUS OTIENBHBIX TPYIIN); POJIb Pa3IMYHBIX OPraHHU3MOB B
JKU3HN 4YeNOBEKa M COOCTBEHHOM MAEATEIHHOCTH; B3aMMOCBS3M OPraHM3MOB M OKPYXKAIOIIEH Cpenbl;
OHMONIOrMYecKOro pa3sHOOOpa3us B COXpaHEHWH OHoc(hephl; HEOOXOIUMOCTh 3aIUTH OKPYXKAIOMIEH CPEeabl;
POACTBO 4YEIOBEKAa C MIICKOIHTAIOUIMMH >KUBOTHBIMH, MECTO M POJIb YEJIOBEKA B MPHPOIC; B3aUMOCBS3H
YeJIOBeKa U OKpY’KaloIeil cpelibl; 3aBUCMMOCTh COOCTBEHHOTO 3/I0POBBS OT COCTOSTHHS OKPY’KAIOILEH Cpeabl;
MPUYMHBI HACIEACTBEHHOCTH U M3MEHUYMBOCTH, MPOSBICHUS HACIEACTBEHHBIX 3a00JIeBaHUM, IMMYHHUTETa Y

Y€JIOBCKA, pOJib TOPMOHOB 1 BUTAMHWHOB B OPIraHU3ME;

pacno3naeams U Oonucoléams: Ha Ta6n1/1uax OCHOBHBIC YaCTU W OpraHOUIbI KIJIIETKH, OpraHbl U CUCTEMBbI
OpraHoOB Y€JIOBCKA; Ha KUBBIX 00BEKTax U Ta6n1/1uax OpraHbl OBETKOBOI'O pAaCTCHHA, OpraHbl U CHUCTEMbI
OpPraHOB JKUBOTHBIX, PACTCHHUA PA3HBIX OTACIIOB, KUBOTHBIX OTACJIbHBIX THUIIOB MW KJIACCOB; HanOolee
pacOopoCTpaHCHHBIEC PACTCHUA W KHUBOTHBIX CBOEH MECTHOCTHU, KYJBTYPHBIC paCTCHHUA W JOMallHUX

JKHUBOTHBIX, C'I)GI[O6HI)I€ " AJ0BUTHIC FpI/I6I)I, OIMaCHBIC JI YCJIOBEKA paCTCHHUA U )KUBOTHBIC,

6blA61amb U3MCHYUBOCTHL OPraHMU3MOB, HpI/ICHOCO6J'I6HI/I$[ OpraHmsMoB K Cpeaec O6I/ITaHI/I$[, THIIbI

BSaHMOHeﬁCTBHH Pa3HbIX BUAOB B 9KOCHUCTEME,

cpasnueambs OHOJIOrHYECKHE OOBEKTHI (KJ'IGTKI/I, TKaHH, OpraHbl MU CHUCTEMbl OPraHOB, OPraHHU3MBbI,

Hpe)ICTaBHTeHeﬁ OTACJIBHBIX CUCTCMATHYCCKUX prHH) " Ae€jaTb BbIBO/IbI HA OCHOBE CpAaBHCHMUA,

onpedenamb TPHHANICKHOCTh OHMOJIOTMYECKMX OOBEKTOB K OINPEICICHHONH CHCTEMaTHYECKOW Tpyme

(xmaccudukanms);

AHAU3UPO6aAmMs U OUEHUEAmMs BO3TCUCTBIE (PAKTOPOB OKpY’KAIOIIeH cpepl, (aKTOPOB PHCKa HAa 37J0POBEE,
MOCJIEACTBUIA JIEITETLHOCTA YEIOBeKa B OJKOCHUCTEMaX, BIHUSHHE COOCTBEHHBIX IIOCTYNKOB Ha JYKHBBIC

OpraHru3Mbl U DKOCUCTEMBI;



HPOBOOUMb CAMOCHOAMENbHBII NOUCK OUOI02UYECKOU UHGOpmayuu: HAXOIUTh B TEKCTE y4eOHHKa
OTJINYUTEIIHHBIC

CIIpaBOYHUKAX 3HAYCHUA OHOJIOTHYECKUX TEPMHUHOB; B Pa3jIMIYHBIX HCTOYHHUKAX HEO 6XO,I[I/IMyIO

MPpU3HAKU OCHOBHBIX CHUCTCMATHYCCKUX TIpYII; B OHOJIOrMYECKUX

CJIOBapdax H

MHPOPMALINIO O )KUBBIX OPraHU3Max (B TOM YHCIIE C HCIIOIB30BaHUEM HH()OPMAITOHHBIX TEXHOJIOTHIA)

Ne ni/m HaunmeHoBaHue pa3nenos u TeM Kon-Bo
4acoB
Tema 1 «MHorooGpasue opraHu3sMoB» 16
L. 1. buomnorust - Hayka o sxu3nu. Ydenue B.W. Bepraackoro o duochepe. 1
2. 2. Muoroob6pasue GopM KU3HH. 2
3. 3. Hwuzmme opranusmer. ['puosl. Jlnmaitauku. Bomopocn 2
4. 4, Pacrenus 4
5. 5. Bbecno3BoHOYHbIE KUBOTHBIE 3
6. 6. I103BOHOYHBIE KUBOTHBIE 4
Tema 2 «KieTka kak 0HoJI0rHYecKasi cHcTeMa 18
I 1. Knerounas teopus. XuMHUYECKHII COCTaB KIETOK. 2
8. 2. KitetouHslif ypoBeHb OpraHU3allH )KU3HU 2
. 3. HacnencTBeHHsIH anmapar KI€TOK — XpaHUTENb TeHETHUECKOH nHpopMannu 2
10. | 4 o 4
. Crioco0bI nepeiaun reHeTHueckoit nHdopmanuu
11. | 5, Peanmzanus renerndeckoit nHGopMaIu 4
12. | 4

Knerounslii MeTaboimsm




/1

10

11

Temp1 3ansaTuit

Tema 1 «MHorooopasue opranu3mon» (16 4.)

buonoeus - nayka o socusnu. Yuenue B.U. Beprnadckozo o buocgepe.(1 u.)

Crpyxkrypa 6monoruu. [Ipenmer 6ronornm, METOIBI ITO3HAHKSL. DTAlbl Pa3BUTHS OMOIOTHH.
CucteMHOCTh B Tipupoje. [Ipr3Haky )KUBBIX CUCTEM. Y DPOBHU OpTaHHU3alUH KUBOW MIPUPO/IHL.
CTpyKTypHO-(PYHKIMOHANBHBINH MOJXO0 B COBPEMECHHOM MMOHUMAHUH KU3HH.

KoMnoHeHTBI 6HOCc(ephl: )KHUBOE U HEKUBOE BelIecTBO. DYHKITUM KUBOTO BEIECTBA TUIAHETHI.

Mnuozoobpasue gopm orcusnu.(2 u.)

Kpurepun knaccudukanmum opranuzmMoB. CTpaTeruy BBDKUBAHUS IPEICTABUTENEH Pa3HBIX cpel
oburanus. J)KusHeHHble (OPMBL. DKOJIOTHYECKHE TPYIITBI OPTaHU3MOB.

Mmuoroo6pasue kiraccudukanmii. Hayanas xnaccudukamnus opranuzmMoB. HaydHas KiraccupuKamms.
CucreMaTHyecKkue KaTeropuu U TaKCOHBL. CHCTEMaTHYECKOE MOJIOKEHHE OPTaHU3MOB.

KiterouHas u HexieTouHast GOPMBI )KU3HU: UX OpraHHU3alys, Poib U MecTo B Onocdepe; 3HaueHUE IS
4eJioBeka, Pojib M MecTo B OHocdepe; 3HadeHHe U1 YeroBeka. [Ipo- 1 9yKapHOTEL

Huzwue opeanuszmol. pubol. JTuwannuku. Booopociau (2 u.)
Husmive sxu3HeHHbIC POPMBI — HETKaHEBbIC POPMEBI JKU3HU. [IpoTrCThL. ['pulbI, MUIIATHUKH,
BOJIOPOCIIH - OpPTaHHU3alus, KIacCH(pUKALUs, POJIb U MECTO B OHOC(epe, SHAYCHUE ISl YSTIOBEKA.

Pacmenus (4 4.)

Cucremaruueckuid 0030p napcrea PacTeHus: MXu, NanopoTHUKOOOpa3HbIe, TOJIOCEMEHHBIE 1
MOKPBITOCEMEHHbIE (IIBETKOBBIC). TKaHU M OpraHbl BeICIINX pacTeHui. OCHOBHBIE ceMeiicTBa
LIBETKOBBIX PACTECHUM.

becnossonounvle srcugomnuvie (3 u.)

Cucremarudeckuit 0630p napcersa JKusotHeie. OOIIas XapaKTepUCTAKA ABYCIONHBIX M TPEXCIOMHBIX
6ecro3BOHOYHBIX KUBOTHBIX. KumeunononoctHsle. [Tnockue gepsu. Kpyrnsie uepsu. Konapuarsre
yepBU. MoJuttocku. YneHncToHor1e.

Ilossonounvie scusomuvie (4 4.)
Tun Xopaossie. O0Imas xapakTepUCTHKA HAIKIACCOB KiaccoB: PrIObI, UeTBepoHOTHE.
XapakTepucTHKa KJIaCCOB )KUBOTHBIX: 3eMHOBO/IHBIE, [IpecmbIkatomuecs, [Itumes:, Miekonuraromnue.

Tema 2 «KieTka kak 0HoJjiornyeckas cucrema» (18 u)

Knemounas meopus. Xumuueckuii cocmas kiemox. (2 u)

KreTka kak Ounonormdeckas cucteMa. HeopraHudeckre BemecTa: BoJia 1 MUHepabHble conn. Kiretka
Kak Omoyorndeckas cucreMa. HeopranmueckueBeniecTa: BoJja ¥ MUHEpalIbHbIe cotd. OpraHmdecKue
BEIIIECTBA KJIETKU — OCJIKH, yIIIeBOAbI, HyKICHHOBBIC KUCIOTEI, AT® u npyrue Makposprudeckue
BEIIECTRA.

Knemounwui yposensb opeanusayuu scusuu (2 4)

Buonorndeckne meMOpanbl. CTpOCHUE SyKapHOTHIECKOH KIIeTKH. MeMOpaHHbIe 1 HeMeMOpaHHBIE
opra”ouipl. OpraHOUIBI KIIETKU, UX CTPYKTYpa, Ha3HAUYeHUE B KieTKe. OpraHouIbl KIETOK
MpeICTaBUTENCH Pa3HBbIX TAKCOHOB. BKITIOUEHUS KIETKH, IUTOCKENET — MPUHITUIBI OpTaHU3aIIH,
(hyHKIIMH B KIIETKE.

Hacneocmeennwiii annapam kiemox — XxpaHumens 2eHemuyeckou ungopmayuu (2 4)
ITpokapuotsl u 3ykapuoThl. CTpoeHue sapa. HyKIEeHHOBBIE KUCIOTHI, UX POJIb B KJIETKE. XPOMOCOMBI.
I'eH — HOCUTEIIb HACJIEACTBEHHOCTH. | €HbI MPOKAPHOT U SYKAPHUOT.

Cnocobul nepedayu 2enemuyeckon ungdopmayuu (4 4)

MaTpudaHbIi TpUHIMI Bociipon3BeaeHus nHpopmarmm. Kommiementaprocts. Permmkanus JJHK. TIpuaImms:
permkamu JJHK. XKuznennsiii uukn kinerku. Marepdaza. MuTos u meiios. OmnogoTBopenue. Buabl moioBoro nporecca

Peanuzayus cenemuyeckou ungopmayuu (4 u)




Merabomu3m. AHa00JIM3M U KaTabou3M Ha KJIeTKU. bruocnHTe3 Oenka. Mexann3m OnocuHTe3a Oenka. TpakCKpUIIIHsL.
T'enernueckuit koa. Tpancnsaus Oenka. Y Tunu3aius 0eIKoB B KieTke. JIN30COMBI.

Knemounwii memabonusm (4 4)
12 | ABtoTtpodsl u rerepotpodsl. DorocunTe3. XeMocuHTe3. DHepreTudeckuii oOMeH. [ ukonu3. Jtansl riukonusa. Posb
AT®. Kucnopoublii 3Tan karadonu3mMa Tioko3sl. Kitaccudukanus opraHu3MoB 1o croco0am MUTaHuUS.

COILEPKAHHUE

[ToypouHoe mianupoBaHue

Ne Ne 3ans- Coneprxanne Komu-
/o THS T10 YeCTBO
TEME 4acoB

|. «MHoOroo0pa3ue opraHu3MoB» 16

1. 1Buonozus - nayka o orcusnu. Yuenue B.U. Bepnaockoz2o o buocgepe 1

1 1 IMpeamer O6uosoruu. [pu3HaKK )KUBBIX CHCTEM, YPOBHH OpraHU3aIINH.
KommoHeHThI 6HOChEpHI.

1.2 Muozoobpasue popm orcusnu 2

2 1 Kiaccudukauums opranuzmon. Ctpateruy BbkHBaHHs. JKu3HEHHbIE (OPMBI.
DKOJIOTHYECKUE TPYIIIBI OPraHH3MOB.

3 2 Kierounas n HekneToqHas POPMBI KU3HH.

1.3 Huswue opeanusmol. I pubst. JTuwatinuxku. Bodopociu 2

4 1 Husmme xn3nennsie Gpopmsl. [IpoTHCTEL, TpHOEI.

5 2 JIumaiinuku, BoIOpoCiu.

1.4 Pacmenus 4

Cuctemarnueckuii 0630p napcrsa Pactenns. Mxu, manopoTHUKOOOpa3HEIE.
l'onoceMeHHBIE U TOKPHITOCEMEHHBIE (IIBETKOBBIE).

Txanm u OpraHbl BbICHIUX paCTCHI/Iﬁ

«Pewenue mecmoswvix sadanuti no memam buocgepa, Muozoobpasue ghopm scusnu,
Huzwue opeanusmel, Pacmenusay

6 1
7 2
8. 3 OcHoBHBIE CeMecTBa LIBETKOBBIX PACTEHUH.
9 4

1.5 JKusommnwie. becnoszsonounvie 3

10 1 Cucremarnueckuit 0630p mapcra JKuoTHble. O0IIast XapaKTepHCTHKA THIIOB
JIBYCIIOMHBIX U TPEXCIOIHBIX OECITO3BOHOYHBIX KHUBOTHBIX.

11 2 Kumeunomnonoctasie. [Tnockne yepsu. Kpyrisie uepsu. Konbuareie uepsu.

12 3 Monmrocku. UneHHCTOHOTHE.

1.6 JKusomuuwie. Ilozeonounvle 4




13.

Cucremarnueckuii 0630p apcrsa JKusotnsie. Tun Xopaossie.

Ne Ne 3ans- Conepxanue Konu-
n/n THUA 110 YeCTBO
TEME 4acoB
14 2 XapakrepucTtuka kaccoB Prios1, 3eMHOBOIHBIE, [IpecMbIKaromuecs
15 3 Xapakrepucruka kiaccos IItunel, Muekonuraromue.
16 4 «Pewenue mecmoswvix 3a0anuti no memam becnoszeonounvie, Ilozeonounvle
HCUBOMHBLE Y
1. «Kierka kaxk 0HOJIOrHYeCKasi CHCTEMA» 17
2.1 Knemounas meopusi. Xumu4eckutl cocmas Kiemok.
17 1 Knetka kak 6uosnorudeckas cucreMa. Heopranudeckue BemecTBa KICTKH.
18 2 OpraHndecKkue BEIIecTBa KIETKU — O€JKH, YTIEBOAbI, HYKJIEMHOBBIE KUCIIOTHI,
AT® u 1pyrue Makpo3pruyeckye BEIecTBa.
2.2 Knemounulil yposerb 0p2anu3ayuu JCU3Hu
19 1 Buonornueckue Mmemopanbl. CTpoeHHe 3yKapHOTHYECKON KIIeTKH. OpraHoubl
KJIETKU TIpeJICTaBUTeNeH pa3HbIX TAKCOHOB.
20 2 «Pewenue mecmoewix 3a0anuil no memam Xumuueckuil cocmae Kiemox,
Knemounviii yposenv opeanuzayuu Kiemxu»
2.3 Hacrneocmeennwii annapam KiemoK — Xpanumeb 2eHemuyeckol un@popmayuu
21 1 [IpoxapuoTsl u sykapuoTsl. CTpoeHue siapa. HykienHoBble KUCIOTHI, UX POJIb B
KJIETKE.
19 2 Xpomocomsl. ['eH — HOCHTENh HAaCIeICTBeHHOCTH. [ €HBI IPOKapHOT U SYKApHOT.
2.4 Cnocobwl nepedayu cenemuyeckou un@opmayuu
23 1 MaTpudHBIA TPUHIHIT BOCIIPOU3BeAeHUS nHQopMaru. KoMIIIieMeHTapHOCTb.
24 2 Permukanus JJHK. IIpuanuns! permkanuu JJTHK.
25 3 JKuznennsrit nuka kiretku. MaTEepdasa.
26 4 Murto3 u Meiio3. OmtooTBoperue. Bupl monosoro npomecca
2.5 Peanuzayus 2enemuyeckoll ungopmayuu
27 1 Metabonmm3M. AHa00IM3M U KaTaboJIM3M Ha KIIETKH.
28 2 Buocunres Oenka. MexanusMm OnocuHTe3a OeNKa.
29 3 Tpaxckpunmus. ['enernaeckuit kog. Tpaucmsus Oenka. Y Tunnsanus 0enKoB B
KJICTKE.
Ne Ne 3ans- Coneprxanne Komu-
/1 THS TI0 YeCTBO
TEME 4acoB

30.

«Pewenue mecmoswix 3a0anuti no memam Hacredcmeennwiii annapam xnemxu,
Cnocobdvl nepedayu u pearuzayun HaciedCmeeHHoU uHpopmayuuy




2.6 Knemounwiii memaboausm 3

31 ABtoTpods! u rereporpodsl. PoTocuHTE3. XEMOCHHTES.
32 OHeprerudeckuii oOMeH. [uKonn3. DTanbl rIMKOJIH3a.
33 Pone AT®. Kucnopozamsrii atam katabonu3ma rimoko3sl. Kinaccnukarms
OPTaHU3MOB MO crlIoco0aM IMUTaHMUS.
I11. AToroBoe 3ausitue no TeMaM «MHoroodpasue oprannzmon», «Kierka 1
KaK 0HoJiorHyecKasi cucreMa»
34 «Pewenue mecmogvix 3a0anuti no memam «Mno2oobpaszue opeanusmosy,

«Knemrka xax 6uonocuueckas cucmemay

JIMTEPATYPA JJJISA YHUTEJIA

. Anamxknza E.H. KpoccBopab! 1uist mkonsHUKOB. bruonorus. — fIpocnasib:

«Axanemus pazButus», 1997.-128 c.

buonorus EI'D —2009. Berynurensnbie ucnsitanus./ A.A.KupuiieHko,
C.A.KonecnukoB. — Pocros-Ha-Jlony. «Jlernon», 2009.

buonorus: 1600 3a1a4, TECTOB M MPOBEPOUHBIX pa0OT ISl IIKOJBbHUKOB U
noctynatomux B By3bl/ JImutpuena T.A., I'ynenkoB C.U., Cymatuxun C.B.
u ap. — M.: [Ipoda, 1999.-432 c.

["'oToBUMCH K €IMHOMY rOCYJIapCTBEHHOMY 3K3aMeHy: buosorus. YemoBek/
B.H. ®pocun, B.1. CuBornazos. — M.: [Ipoda, 2003

EI'D 2012. buonorus: TpenupoBouHsie 3ananus/ I'.1. Jlapuep. — M.:
Okcmo, 2011.

Enunblii rocynapcTBeHHbIN 3K3aMeH: buonorus: Metoauka noaroToBKHu.
/T . N.JIeprep — M.IIpocemenune. IKCMO, 2005.

Kosnora T.A. TemaTtuueckoe 1 mOypo4HOe IJIaHUpoBaHue 1o ouonorun. K
yueOHuky A.A. Kamenckoro, E.A. Kpukcynosa, B.B. Ilaceunnka «O0mas
ounosorus: 10-11 knaccery. M.: U3a-Bo «Dx3ameny, 2006. — 286 c.

KpacnoBugora C.C. Jlugaktuueckue MaTepualibl o oduiei ouonoruu: 10-
11 xu.: [Tocobue aist yganiuxcst oomeo0pazoBatenbHbIX yupexaenuit/ C.C
KopacnoBunosa, C.A. [1anos, A.b. XBatoB.- M.: IIpocsenienue, 2000.-159
C.




9. Meroanueckoe nmocodbue k yueonuky B.b. 3axaposa, H. 1. Connna
«buonorus. O6mue 3akoHoMmepHocTu. 9 kiace / T.A. Jlokora, H.I.

Conun,— M.: [Ipoda, 2003.— 128 c.

10. HactonbHas kHura yuutens ouonorun/ ABt.-coct. Kanmnosa I'.C.,
Kyumenko B.C.-M: OO0 «M3natensctBo ACT»: «OO0O MN3gaTenbcTBO
Actpenby, 2002.-158 c. JloBkosa T.A. H.b. buonorus. O6mue

3aKOHOMEPHOCTH. 9 Knacc.:

11.CemennioBa B.H. buonorus. O6mue 3akoHoMepHOCTH. 9 Ki1acc.
TexHOIOrMYeCKHUEe KapThl YPOKOB: MeToauueckoe mocooue. —
CIIO.:»ITaputet», 2002.-192 c.

12. TunoBsle TecToBbIE 3ananus. buonorusa./ H. A . bormanos — M. «Dk3aMen»,
20009.

13. ananenok E.C. , Kammrok JI.B., JIucos H.JI. TecTsl mo 6monorun.-M.:
Ponbd, 2001.-384 ¢

14. ®pocun B.H. I'otoBuMcs e KI'9: buonorus. Yenosex/ B.H. ®pocun, B.1.
Cugornazos.-M.:JIpoda, 2003.-224 c.

JIMTEPATYPA JUISA YHALLIUXCA
Y4yeOHuku
1. «buonorus. Pactenus. bakrepuu. ['pu6sl. Jlnmaitaukn» 6 ki. M.H.

[Tonomapesa, I11.A. Kopuunoga, B.C. Kyumenko «Bentana-I"pad»: 2010

2. «buonorusa. Xusotusie» 7 ki1.B.M. Koncrantunos, B.I'. babenxko, B.C.
Kyumenko «Benrana-I"'pad»: 2010

3. «buonorusa. Yenosex» 8 ki. A.I'. Jlparomuos, P.Jl. Mam, «Benrana-
I'pad», 2010

4. «OcHoBbl 0011l ouonorun» 9 k. U.H. [Tonomapesa, H.M. Uepnoga, O.A.
Kopuunosa «Benrtana-I'pad»: 2010

5. «buonorus. bazossrii ypoens». 10 ki1. M.H. Tlonomapesa, O.A.
Kopuunoga, T.E. Jloninauna «Bentana-I"pad»: 2010

«O6mmas 6uonorus. bazossiit yposens» M.H. [Tonomapea, B.C. Kyumenko
«I['mobyc»: 2007r.



