MYHUIAITAJIBHOE BIOJDKETHOE OBIIIEOBPA3OBATEJIbBHOE
YUYPEXIEHUE KAJIMKMHCKASA CPEAHAA IHKOJIA

[Ipunoxxenue k pasaeny 2.1 oCHOBHOU
00pa30BaTeNbHOM MPOrPaMMbI OCHOBHOTO
obmiero oobpaszoBanus o OepepanbHOMY
KOMITOHEHTY T'OCYIapCTBEHHOTO
00pa30BaTENBLHOTO CTAaHIAPTa OCHOBHOTO
oO1iero oOpazoBaHus

PABOYASA ITPOI'PAMMA
11O BUOJIOI'NA
(7-9 kaacchl)



Ili1anupyemMblie pe3yJibTAaThl 0CBOCHHUS Y4€0HOI0 MaTepuaJia

océoenue 3HaHum: O OUOJOTMYECKUX cucTeMax (KJeTKa, OpraHu3M); 00 HCTOpUHU
Pa3sBUTHSI COBPEMEHHBIX IMPEJICTABICHUI O )KMBOM MPHUPOJIE; O BBIIAIOUIMXCS OTKPBITHUAX
B OMOJIOrMYECKON HAyKe; O PO OMOIOTHYECKON HayKH B (POPMUPOBAHUH COBPEMEHHOU
€CTeCTBEHHO-HAYYHOW KapTUHBI MUPA; O METOJaX HAYYHOTO MO3HAHUS;

ognadenue ymeHuamu: OOOCHOBBIBATH MECTO U pOJIb OHUOJOTMYECKHUX 3HAHUU B
NPAaKTUYECKON ACATENbHOCTH JIIOACH, Pa3BUTUN COBPEMEHHBIX TE€XHOJIOTHI; IPOBOIUTH
HaOJIOCHUS 32 SKOCHUCTEMaMH C IIeNIbI0 UX ONUCAHMS W BBIABICHHS €CTECTBEHHBIX U
AQHTPOIIOTEHHBIX W3MEHEHUH; HAXOOUTh W AaHAIM3HPOBATh WH(POPMALHUIO O HKHUBBIX
00BEKTaX;

pazeumue  TIO3HABATEIbHBIX  MHTEPECOB, HWHTEIUIEKTYaJbHBIX W TBOPYECKHX
CIIOCOOHOCTEH B MIPOIECCEe U3YUCHUS: BBIIAIOIIUXCS JOCTHKCHHI OMOIOTHH, BOIIEIIINX
B OOIIEYEIOBEUYECKYIO KYJIbTYPY; CIOXKHBIX M MPOTHBOPEUMBBIX MyTEH pa3BUTHA
COBPEMEHHBIX HAy4YHBIX B3TJISAOB, UICH, TEOpUi, KOHIEMIMMA, Pa3IU4HbIX TUnore3 (o
CYIIHOCTH U TIPOMCXOXKIEHUU S>KU3HHM, 4YEIOBEKa) B XoJe pPadOThl C pa3IHYHbIMU
UCTOYHUKAaMU UH(OpMaIIUK;

éocnumanue: yOCXKIEHHOCTH B BO3MOXXHOCTH TIO3HAHUS JKUBOW  TPUPOJIBI,
HE0O0XO0IUMOCTH OEpEeKHOTO OTHOLICHHS K IPUPOTHON cpelie, COOCTBEHHOMY 3/10pPOBBIO;
YBa)KCHUSI K MHEHUIO ONIIOHEHTA MpU 00CYKIEHUU OUOJIOTUYECKUX MPOOIeM;
UCRO1b308aHUETTPUOOPETEHHBIX 3HAHUN U YMEHUHN B TMOBCETHEBHON YKU3HU JJIS: OLICHKU
MOCIIEACTBUI CBOEU NIEATEIBHOCTH MO OTHOIIEHUIO K OKpY)KaloIlleH cpene, 310pOBbIO
OpYTuX JoJeil W COOCTBEHHOMY 37I0pOBBIO; OOOCHOBAaHUSI U COOJIOJICHUS MeEp
npodunakTuky 3a00JIeBaHUM, PABUI IOBEICHUS B IPUPO/IE.

BBINYyCKHUKI0/I7KEH 3HATH

- POJIb PETYJISIHMH B 00ECTICUCHUH KU3HEEATETLHOCTH 1 BOJIOIMN )KUBBIX CHCTEM;

- OCHOBHBIE YPOBHU OpraHHU3aINU )KUBOTO;

- OCHOBHBIC CBOMCTBA KU3HU,

- OCHOBHBIE TTOJIOKEHUS KIIETOUHOW TEOPHUH, OCOOCHHOCTH CTPOCHUS KIETOK Pa3HBIX
[[ApCTB JKUBBIX OPTaHU3MOB;

- 00 OCHOBHBIX CTPYKTYPHBIX JIEMEHTaX KJIETKH U UX (PYHKIUAX;

- 0 OMocuHTE3e Oenka U caMocOOpPKEe MaKpOMOJIEKYJT;

- 0 MaTepUaJIbHBIX OCHOBAX HACJIEJCTBEHHOCTH;

- IPUHLIUIHATIBHYIO cXeMy (POTOCHHTE3a M €10 KOCMUYECKOU POJIH;

- 00 oOMeHe BeIeCTB B KJIETKE U €ro YHEPTeTUYECKOM 00€CTICUeHUN;

- 0 cnoco0ax JeJICHU KJICTOK;

- 00 0COOEHHOCTSIX BUPYCOB, BUPYCHBIX HH(PEKIUH 1 UX MPO(UITAKTHKE;

- OCHOBHBIE (PM3MOJIOTHYECKUE (PYHKIIMH YeIOBeKa U OMOJIOTHYECKHI CMBICIT MX
peryIsluu;

- OMOJIOrMYEeCKH CMBICI U OCHOBHBIE (DOPMBI Pa3MHOKEHUSI OPTaHU3MOB;

- 00 MTHIMBUAYAILHOM Pa3BUTHUU OpraHu3Ma (OHTOreHe3e), 00pa30BaHUU MOJIOBBIX
KJIETOK, OIUIOIOTBOPEHUH M BKHEHUIIMX 3TAalaxX OHTOreHE3a MHOTOKJIETOUYHBIX;

- 0 cpenie 0OUTaHMsI, OCHOBHBIX SKOJIOTHYECKUX (PakTOpax cpeasl M 3aKOHOMEPHOCTSIX UX
BJIUSTHUS HA OPTaHU3MBI;



- OCHOBHBIE TTOJIOKEHUS YUCHUS O TIOMYJISIUAX, HX CTPYKTYpE, THHAMUKE U PETyIISIINY;
- IOHATHS 0 OMOIEHO3€e, IKOCUCTEME, OMOTEeOIIEHO3€e 1 OMOTEOXUMUYECKOM KPYTOBOPOTE;
- IOHATHA O MPOAYLCHTAX, KOHCYMCHTAX U pCAYyLCHTAX, HPIH.[CBOI71 mupamMuac, MUIICBbIX
LICIISIX;

- 0 IPUYMHAX HU3KOM YCTOMYMBOCTH arpoleHO30B;

- 0 buocdepe, ee OCHOBHON (YHKIIUU M POJIM )KU3HU B €€ OCYIIICCTBICHUH,

- 0 poJu OMOpa3HO0Opa3us B MOIEP)KaHUN OMOC(HEPHOTO KPYroBOPOTa BEIIECTB;

- 3aKOHBI HacnenoBanus ['. MeHens1, uX [UTOJIOTUYECKUE OCHOBEI,

- OCHOBHBIE ITOJIOKEHUST XPOMOCOMHOM TEOPUH HACIICJICTBEHHOCTH; TIPE/ICTABICHUE O
TeHE U XPOMOCOME;

- 00 U3MEHYMBOCTH U HACJICACTBCHHOCTH JKUBBIX OPIraHU3MOB U UX ITPUIHUHE,

- 00 3BOJIIOIIMM OPTaHUYECKOTO MUPA, €€ CBUCTENbCTBAX;

- OCHOBHBIE TTOJIOKEHUS TEOpUH ecTecTBeHHOro oTOopa Y. lapBuHa;

- OCHOBHBIE ITOJIOKEHUS YUCHUS O BUJIC U BUI00OPA30BAHUY;

- OCHOBHbIE mosiockeHus yueHusi A.H. CeBeplioBa 0 IIaBHBIX HAIPaBJICHUSIX
9BOJIIOIMOHHOTO TIPOIlecca;

- OCHOBHBIE ITOJIOKEHUSI TEOPUHU UCKYCCTBEHHOTO 0TOOpa Y. J[apBrHA, METO/IBI CEICKIHH
1 UX OHOJIOTMYECKHE OCHOBBEI,

- OCHOBHBIC CO6I)ITI/I$I, BBLACIMBIIMC YCJIOBCKA U3 JKUBOTHOI'O MHPA,

- 0 MoKopeHnH Onochepsrl, 00 IKOIOTUYECKUX MPOOIEMaxX, CTOSIINX B CBS3H C ITUM
nepes 4eI0BeYECTBOM.

BbINyCKHUK 10JKEH YMETh:

- IPUMEHSATH OMOJIOTHYECKIE 3HAHUS JIJIsl OPraHU3alMy U IJIAHUPOBAHUS COOCTBEHHOTO
3JI0POBOTO 00pa3a KU3HU U JESITECIBHOCTH, OJIAromoIyuusi CBOCH CeMbU U
OJIarONPUSATHOMN cpelibl OOUTaHHS YSIIOBEUECTBA,;

- HAXO/IUTh OOPATHBIE CBSI3H B IMIPOCTHIX CUCTEMaX U OOHAPYKMBATh UX POJIb B IIpoIleccax
uX (PyHKIIMOHUPOBAHUS U PAa3BUTHSI,

- HAXOJUTH B IMPOABJICHUAX KU3HCACATCIbHOCTH OPraHn3MOB O6IIII/IG CBOMCTBa JKHUBOTO,
- [IOJIb30BATHCA MUKPOCKOIIOM, TOTOBUTH U paCCMaTprUBaTh HpOCTGfIHIPIG
MUKpPOIpEnapaThl;

- 0OHapyXUBaTh Ha0JI0JaeMble PETYIATOPHbIE H3MEHEHHs B COOCTBEHHOM OpraHu3Me U
OOBSICHATH OMOJIOTMYECKUN CMBICIT TIPOUCXOIAIIETO;

- KJTacCU()UIUPOBATH KHUBBIE OPTaHU3MBI 110 X POJISIM B KPYTOBOPOTE BEILECTB,
BBIJICJIATH 1IeTIM MUTAHUS B 9KOCHCTEMAX;

- IPUBOJUTH NPUMEPLI UBMCHYNUBOCTHU U HACIICACTBCHHOCTH Y paCTeHI/II\/'I " )KUBOTHBIX,

- ITIOJIb30BAaThCA 3HAHUSIMMU 110 I'T€CHETHUKE, CCIICKIINN 1 (1)I/ISI/IOJ'IOFI/II/I AJId COXpaHCHUA
MOPOJIHOM YMCTOTHI IOMAILIHUX KUBOTHBIX (CO0aK, KOIIEK, aKBAPUYMHBIX PbIO, Kyp U
ap.);

- IPUBOANUTH IPUMEPHI TPUCTIOCOOTICHUN y PACTEHUN U )KUBOTHBIX;

- HAXO/IUTh MPOTUBOPEUHUS MEKIY X03IHCTBOM YeJIOBEKa U MPUPOJION U MpeaIaraTh
CHOCOOBI UX YCTPAHEHUS;

- OOBSICHATD U JI0Ka3bIBaTh HEOOXOIUMOCThH OEPEKHOTO OTHOILIEHHUS K KHUBBIM
OpraHu3Mam.



Coaep:kanue yuyeOHOIo mpeaMera

7 KJace
Bbuosiorus. MHOrooopasue :KuBbIX OpraHu3MoB

(70 yacos, 2 yaca B HeJ1eJI10)

Beenenue (3 yaca)

Mup KHMBBIX OpPraHM3MOB. YPOBHU OpraHu3allid M CBOMCTBa XUBOro. (OCHOBHBIE
nosiokeHuss yudeHuss Y.JlapBuHa O ecrtecTBeHHOM oTOope. EcTecTBeHHast cucrema >KUBOMN
IIPUPOJIBI KaK OTPAKEHHE HBOJIIOLIMHU KU3HU Ha 3emute. [lapcTBa ®uBOM npupobl.

PA3EJ 1

HapcrBo Ipokapuorsi (3 yaca)

Tema 1.1

MHuoroo0pa3ue, 0CO0EHHOCTH CTPOEHUSI M TPOUCXOKIEHHE TNPOKAPHUOTHYECKHX
opranu3moB (3 yaca)

[Ipoucxoxaenne W dBomronus  Oaktepuii. OOmMe  CBOMCTBAIIPOKAPHUOTHYECKHUX
opraau3mMoB. MHorooOpaszue Gopm Gakrepuii. OCOOEHHOCTH CTPOCHHS 0aKTEPHATBLHOMN KIICTKH.
[Tonste o Tumax obmeHa y npokapuoT. OCOOEHHOCTH OpraHU3aAIMH U KHU3IHEACSITEIbHOCTU
IIPOKAPHUOT; PacCHpOCTPAHEHHOCTh U POJIb B OMOLIEHO3aX. DKOJOrMYECcKast pojb U MEIULMHCKOE
3HaueHue (Ha MpuUMepe MpeacTaBuTeneil noaunapcrsa Hacrosmue 6akrepun).

m /leMoHcTpanus

CxeMbl BO3HUKHOBEHHUS OJHOKIETOYHBIX SYKapUOT, MHOTOKJIETOYHBIX OPTraHH3MOB;
pa3BUTHE LAPCTB PACTEHUW U >KUBOTHBIX, NMPEACTaBICHHBIX B yueOHMKE. CTpOEHHE KIETOK
pa3iauuHbIX TpokapuoT. CTpoeHue u MHOrooOpasue OakTepuil.

m OcHosHble nonamus. be3bsigepHble (MMPOKAPUOTHUECKHUE) KIETKH. JyKapUOTHUYECKHE

KIICTKH, UMCIOINHUC OI'PAHUYCHHOC 000JI0UKOI Aapo. Knerka — 9JICMCHTapHasA CTPYKTYpPHO-
q)YHKLII/IOHaJII)Haﬂ CAHUIa BCCI'o )KUBOTO.
| Ymenus. OObICHITE C MAaTCPUAITUCTUUCCKUX TTO3HITAHN IponecCc BO3HUKHOBCHHA

KU3HHU Ha 3eMile KaK €CTECTBEHHOE COOBITHE B IIETIH SBOJIIOLIMOHHBIX IPe00pa30BaHUil MaTepun
B LIEJIOM. XapaKTepU30BaTh 0COOEHHOCTH OpraHU3alMy KJIETOK MPOKApHOT, aHAIM3UPOBATh MX
poJib B 6uorieHo3ax. [IpuBoauTh mpuMepsl paclipoCTPAHEHHOCTH MPOKAPUOT.

PA3JEJI 2 HapcTBo I'pudsi (4 uaca)

Tema 2.1

Oo6mas xapakrepuctuka rpu6oB (3 waca)

[Tpoucxoxaenue u HBomtonUst TpHOOB. Ocobennocmu cmpoenus Kiemox 2pubos.
OcHosHble Yepmbl OpeanHu3ayuu MHO2OKIeMOUHblX 2pubos. Omoenvi: Xumpuouomukoma,
3ucomuxoma, Ackomuxoma, bBazuouomuxoma, Omuxoma, epynna Hecosepuiennvie 2puooi.
OcoOeHHOCTH KHU3HEAEATEIBHOCTH M pacnpocTpaHeHue. Ponbp rpuboB B OHOLEHO3aX U
XO3SICTBEHHOM /1€ TEFHOCTH YellOBeKa.

] Hemonctpanusi. CxeMbl CTpOeHHUs MpecTaBuTeNeil Pa3inuHbIX cucTeMaTHuecKuX
rpynn rpu6oB. Paznuunble npeactaButenu IuapctBa [pubbl. CTpoeHHe IUIOAOBOrO Tena
HUISITIOYHOTO Tpuoda.

[ JlaGopaTtopHble M mpakTHyeckue paboTbl. CTpoeHHEe IUIeCHEBOro TIpubda
MyKopa.Pacno3naBanme cbeTOOHBIX U SIOBUTHIX TPUOOB.

Tema 2.2 JInmaiinuxu (1 uac)

[TonsitTue o cumOuoze. OOmas XapaKTepUCTHKA JHUIIAWHUKOB. THUIBI  CIIOEBUII
JUIIAHUKOB; OCOOCHHOCTH >KU3HEIESITEIbHOCTH, PACIIPOCTPAHEHHOCTh U AKOJIOTHYECKas POJib
JIMIIAWHUKOB.

m JlemoHcTparusa. Cxembl CTPOSHUS TMIIAHUKOB. Pa3nnyHblie TpecTaBUTENN JIUIIAHHUKOB.



m Ocnosnvie nouwsmus. IlapctBa xuBoil npuponbl. JlosaepHble (IPOKAPUOTUUYECKUE)
OpraHu3Msbl;  OakTepuu, LUAHOOAKTEpUH. OYKapUOTUYECKHE  OpPraHU3MbI, HMEIOIINe
OTpaHUYEHHOE 00O0JIOYKOM SAIPO.

m YMveHus. OOBSCHATH CTpO€HHE TPUOOB H  JHUIIAWHWKOB. [IpMBOIUTHE  mpHUMEpHI
pacnpoCTpaHEHHOCTH TPUOOB U JINIIANHUKOB U XapaKTepU30BaTh UX POJb B OMOLIEHO3aX.

PA3JEJ 3

HapcrBo Pacrenus (16 uacos)

Tema 3.1

O0mas xapakrepucTuKa pacTeHui (2 vaca)

PacturenbHbli opraHu3M Kak IejnocTHas cucrema. KieTku, TKaHH, OpraHbl U CHCTEMBI
OpraHoB pacTeHHMU. Perymanus >Ku3HEAeATEIbHOCTH pacTeHHit; ¢uroropMmonsl. OcobeHHOCTH
KHU3HEIEATEIIbHOCTH pacTeHu; (oTocuHTe3, nMurMeHTsl. CHcTeMaTuKa pacTeHUi; HU3IIUE U
BBICILINE PACTEHUS.

m JlemoHcTpanus. PucyHku yueOHHKa, NOKa3bIBalOIIME€ OCOOEHHOCTH CTPOEHHUSA U
KU3ZHEJEATENIbHOCTH Pa3IMYHbIX NpeACTaBUTENeH LapcTBa pacTeHuil. Cxembl, OTpa)karoliue
OCHOBHBIEC HAIIPABJICHHSI YBOJIIOLIUN PACTUTEIIbHBIX OPraHU3MOB.

Tema 3.2

Husmue pacrenus (2 uaca)

Bogopocnu kak apeBHeimias rpynmna pacteHuid. OOmias XapakTepUCTHKA BOJOPOCIIEH.
Ocob6ennoctu crpoenus Tena. OIHOKIETOYHbIE U MHOTOKJIETOUHBIE BOOpOCId. MHOroobpasue
BOJIOpOCIICii: oTaenbl 3esenbie Bogopociu, bypsie u Kpacusie Bogopocnu. Pacnipoctpanenue B
BOJIHBIX U Ha3€MHBIX OMOIIEHO3aX, YKOJIOTHYECKas poJib Bojgopociei. [IpakTuueckoe 3HaueHHE.
m [lemoHncTpanuus. CxeMbl CTpOEHUS BOJOPOCIIEH pa3IMUHbIX OTENIOB.

m JlaGoparopnas pabora

M3yueHue BHEIIHEro CTpOEHUs BOAOPOCIIei™.

Tema 3.3

Boicume pacrenus (4 uaca)

[Tpoucxoxnaenue U oOwWAs XapakTEpUCTUKAa BbICIIUMX pacTeHud. (OcoOEHHOCTH
OpraHu3aly U UHIMBUAYAIbHOTO Pa3BUTHS BBICUIMX PACTCHUH.

Cnoposble pactenust. O011as XxapakTepUCTHKA, IPOUCXO0KICHHE.

Otnen MoxoBuHBIE; OCOOCHHOCTH OpraHU3alMM, )KU3HEHHOTO IUKIa. PacripocTpaHenue
U poJib B OMOIIEHO3aX.

Otnen  IlnayHoBuAHBIE;  OCOOCHHOCTM  OpraHM3alldd,  JKU3HEHHOTO  ILIMKJIA.
Pacnipoctpanenue u posb B OMOLIEHO32X.

Otnen XBoIeBUAHbIE; 0COOCHHOCTH OpraHU3alMHy, )KU3HEHHOT 0 IIMKIIa. PacripocTpanenue
U poJib B OMOIIEHO3aX.

Otnen  IlanoporHukoBugHble. [IpoucxoxaeHne W OCOOEHHOCTH  OpraHU3aIlUH
NanopoTHUKOB. JKM3HEHHBIN LIMKII MAOPOTHUKOB. PacrpocTpaHeHne nanopoTHUKOB B IPUPOJIE
U UX pOJIb B OMOLIEHO3aX.

Jemonctpanus. Cxembl CTPOEHHS M KU3HEHHBIX LUKIOB MXOB, XBOUIEH U IJIayHOB.
Pa3znuynble nIpeacTaBUTENN MXOB, IJIAYHOB U XBOIIEH. CXeMBbl CTPOEHUS NAaIOPOTHUKA; IPEBHUE
NanopOTHUKOBHJHBIE. (CXeMa IIIeHa pa3BUTHs MANoOpOTHUKA. PaznuuHble mpeacTaBUTENn
[IalIOPOTHUKOB.

] JlaGopaTtopHnast pabota

W3yueHne BHEIIHEr0 CTPOSHHSI MXOB™*.

W3yueHne BHEIIHEro CTPOEHUS MalOpOTHUKA™.

Tema 3.4

Otnen INosiocemennble pacTenus (2 waca)

[TpoucxoxaeHne 1 0COOEHHOCTH OpPraHU3alMK TOJIOCEMEHHBIX PAacTEHUI; CTpOEHUE Tena,
KU3HEHHbIE (POPMBI IOJIOCEMEHHbIX. MHOroo0pasue, paclpoCTpaHEHHOCTh I'OJOCEMEHHBIX, X
pOJIb B OMOIIEHO3aX U MPAKTUYECKOE 3HaAUEHUE.
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m JlemoHcTpanusa. CXeMbl CTPOEHHUS T'OJIOCEMEHHBIX, LHUKJI pa3BUTUS COCHBI. Pa3nuuHble
MPEJICTAaBUTENN FOJIOCEMEHHBIX.
m JlaGopaTopHnas pabota

W3yueHne CTpOCHUs: 1 MHOTOOOPa3s TOJIOCEMEHHBIX pAaCTeHUIT™.

Tema 3.5

Otnea IokpbiTocemennbie (L{BeTkoBbI€) pacTenusi(6 uacos)

[TpoucxoxaeHne U 0COOCHHOCTH OPTraHU3alUU MOKPBHITOCEMEHHBIX PACTEHUM; CTpOCHHE
TeNa, JKU3HEHHbIE (OpPMBI MOKphIToceMeHHBIX. Kiaccet OmHonmonpHble W [IByIOJBHBIE,
OCHOBHBIE ceMeicTBa (2 ceMmeicTBa OJHOJOJIBHBIX W 3 CeMeCTBa JBYAOJBHBIX PACTEHUN).
MHuoroo0pasue, paclpoCcTpaHEHHOCTh [IBETKOBBIX, UX POJIb B OMOLIEHO3aX, B )KU3HU YEJIOBEKA U
€ro X034iCTBEHHOU JI€ATEIbHOCTH.

m JlemoHcTpanus. Cxema CTpO€HUS LIBETKOBOI'O PAcTEHMsI; CTpOeHMs LBeTka. L{uki pazButus
[[BETKOBBIX pacTeHWil ([IBOIHOe ormoAoTBOpeHue). IlpeacraBuTenu pas3UYHBIX CEMEHCTB
IOKPBITOCEMEHHBIX PACTEHUI.

m JlaGopaTopHbIe U PAKTHYECKUE PAOOTHI

N3yueHne CTpOCHUsI HOKPBITOCEMEHHBIX PACTEHHI™.

Pacno3naBanue Hanbolsiee pacnpoCTpaHEHHBIX PACTEHUI CBOEW MECTHOCTH, OMpeAesieHUE
UX CHUCTEMATHYECKOI'0 MOJI0KEHUS B )KM3HU UeIoBeKa™.

] Ocnoguvie nonamus. PactutenbHblii opranu3Mm. Husmme pacrenus. Otaenbl
pacrenuii. 3enensle, Oypbie U KpacHbIE BOJOPOCIIH.

Mxu, rtayHbl, XBOIIH, MAMOPOTHUKH; )KU3HEHHBIH UK, CIIOPOGUT U raMeTo(uT.

['onocemeHHble pacTeHUs; 3HAYCHHUE TOSBICHUS CEMEHHU; XU3HEHHBbIM IMKJ COCHBI;
cropoduT u raMeTopuT.

Boicine pacrenus. Otnensl  pacteHuil. [loKpbhITOCEMEHHBIE pacTeHMs; 3HAuYEHUE
MOSIBJICHUS T1J10/12; )KU3HEHHBIHN UK IBETKOBOTO paCcTEHUS; CIOPO(HUT U TaMeTOuT.

| Ymenusn. OOBACHATH OCOOCHHOCTH OpraHU3alMM KJIETOK, OpraHoB M TKaHeH
pactenuii. [IpuBoUTH MpUMEPHI PACHPOCTPAHEHHOCTH BOJAOPOCIEH, CIOPOBBIX, FOJIOCEMEHHBIX
Y IIBETKOBBIX PaCTEHUI U XapaKTepU30BaTh UX POJIb B OMOLIEHO3aX.

PA3JIEJI 4

IapcrBo ’KuBoTHbie (37 uacos)

Tema 4.1

O01mas xapakTepucTHKA }KMBOTHBIX (1 yac)

JKUBOTHBI OpraHuM3M Kak IeNOoCTHas cucrteMa. KileTku, TKaHW, OpraHbl U CHUCTEMBbI
OpraHOB KUBOTHBIX. Peryisnus >KU3HENEATEIbHOCTH >KUBOTHBIX; HEpBHAas U SHAOKPUHHAs
perymsiiuu.  OCOOEHHOCTH — JKHU3HENEATEIbHOCTH  JKUBOTHBIX,  OTJIMYAIOUIME HMX  OT
IpeJICTaBUTeNIeN APYTruX LApCTB KUBOHM Mpupoabl. CUcTeMaTuKa KUBOTHBIX; TAKCOHOMUYECKUE
KaTeropuu; OJHOKJIETOUHbIE 1 MHOTOKJIETOUHBbIE (O€CIIO3BOHOUHBIE U XOP/I0BBIE) )KUBOTHBIE.

Tema 4.2

HoaunapcrBoOaHOKIeTOYHBIE (2 Yaca)

OO6mass xapakrepucTuka mpocredmmx. Kierka OJHOKIETOYHBIX JKUBOTHBIX —Kak
LEJIOCTHBIA  OpraHu3M; OCOOCHHOCTH OpraHM3alud KJIETOK MPOCTEHIINX, CIeHUalbHbIe
opraHoufipl. PazHooOpa3ue MmpocTeHMX M HUX poJib B OMOIEHO3aX, >KM3HM YEJIOBEKAa U €ro
XO3SIMICTBEHHOM €S TEIBHOCTH.

Tun CapkootceymuKkoHOCYbl, MHO2000pasue hopm capkoOO0B8bIX U HC2YMUKOBBIX.

Tun Cnoposuxu, cnoposuku — napasumel uenogeka u icusomuuvix. OcobenHocmu
opeaHuzayuu npeocmagumerel.

Tun Unghyzopuu. Muozoobpasue unghyzopuil u ux poiv 8 6UOYEHO3AX.
m Jlemonctparusi. CxeMbl CTpoeHHs aMeObl, 3BTJICHBI 3€JeHOW W HWHQY30puH Ty(]erbKu.
[IpeacraBuTeny pa3IMUHbBIX TPYIIT OJHOKIETOYHBIX.
m JlaGoparopHas paboTa

Crpoenue nHpy30pun Ty(enbKH.



Tema 4.3
HoxuapcrBoMHorokJierounsie (1 yac)
Obwas xapaxmepucmuka MHO2OKIEMOYHBIX HCUBOMHBIX, Munvl cummempuu. Knemxu u

mKanu  dicusomuvlx. Ilpocmetiwue MHO2OKIEMOUHble — 2YOKU, UX PACNPOCMPAHEHUe U
9KOI02UYECKOe 3HAYEeHUe.

[ Hdemonctpanus.  Tumbl  CHMMETPUM Yy MHOTOKJIETOYHBIX  JKMBOTHBIX.
MHuoroo6pasue ryoox.

Tema 4.4

Tun Kumeunonosjocrunie(3 uaca)

OcoOeHHOCTH OpraHu3ali KHUIIEYHOIOJIOCTHBIX. becrosioe u 1mosoBoe pa3MHOXKEHHE.
MHoroo0pa3e © pacnpoCTpaHEHHE KUIICYHONOJOCTHBIX; TUAPOUIHBIC, CHU(OUAHBIE U
Kopasuibl. PoJib B IPUPOJHBIX COOOIIECTBAX.

| JemoHcTpanus. CxemMa CTpOEHMsI THAPBI, MEAY3bl M KOJOHMHM KOPaJJIOBBIX
noiaunoB.  buoneno3  kopamnoBoro  puda. BHemHee W BHYTpEHHeE  CTpOEHHE
KHUILIEYHOIIOJIOCTHBIX.

Tema 4.5

Tun Ilnockue yepBu (2 uaca)

OcobeHHOCTH OpraHu3alMy IJIOCKUX dYepBeil. CBOOOMHOKUBYIIME PECHUYHBIE YEPBH.
MHoroo6pa3ue peCHUYHBIX YepBeil U UX poiib B OuoreHo3ax. [IpucrnocoOnenus K mapazuTuzmy
y IUIOCKHX YEPBEH; KIAcChl COCAIBIIMKOB U JIEHTOYHbIX YepBel. [IoHATHE O KU3HEHHOM LIMKIIE;
LUKJIBI PA3BUTHSI TICYEHOYHOTO COCABIIMKA U ObIYbEro enHsa. MHOrooopasue miocKux YepBei-
Hapa3uToOB; MepbI NPO(UIAKTUKY MTapa3UTAPHBIX 3a00JI€BaHUI.

m /lemoHcTpauus. CxeMbl CTpOEHMSI IUIOCKMX 4epBeH, BEAYIIMX CBOOOJHBIN U
napa3uTUYecKuil o0pa3 KU3HM. Pa3nuuHble NpPENCTaBUTENM PECHUYHBIX uepBed. Cxembl
KU3HEHHBIX IIUKJIOB IIEYCHOYHOTO COCATBIINKA M OBIYBETO IETTHS.

Tema 4.6

Tun Kpyrabie yepsu (1 uac)

OcoOeHHOCTH OpraHM3aluy KpYTJbIX uYepBel (Ha NpuMepe acKapuabl YelI0BEYECKOil).
CBOOOJHOKMBYIIME W Tapa3UTUYECKue Kpyrible uepBu. Luki pa3BuTHsS — ackapuibl
4eJI0BEYECKOM; Mepbl NPOPHIAKTUKN acKapua03a.

* Jlemonctpanus. Cxema CTpOEHUS U UK Pa3BUTHS acCKapuabl YeJoBeueckoi. Pa3zinuunble
CBOOOTHOKUBYIIHE U Mapa3UTHUECKUE (POPMBI KPYTIIBIX YEPBEH.

Tema 4.7

Tun Konbuarteie yepsu (3 yaca)

Oco0OeHHOCTH OpraHM3alMM KOJIbYaThIX YepBel (Ha MpHUMepe MHOTOIIETUHKOBOTO YepBs
Hepeu/ibl); BTOPUYHAs MOJIOCTh Tejaa. MHOroo0pasue Kojab4aThlX YyepBeil; MHOTOIETHHKOBBIE U
MAaJIOIIETUHKOBBIE KOJIbYaThle YEPBU, MUSBKU. 3HAYEHHE KOJIbYAThIX YepBEH B OMOLIEHO3aX.

* JlemoncTpamnusa. Cxema CTpOEHUST MHOTOILIETUHKOBOTO M MAJIOIETUHKOBOTO KOJBYAThIX
yepBel. Pa3mmuHble peaCcTaBUTENN TUIIA KOJIBYATHIX YEPBEH.

m JlaGopatopHnas pabora

BueiHee cTpoeHne 0K AEBOTO YePBsL.

Tema 4.8

Tun Mosocku (2 yaca)

Oco0eHHOCTH OpraHu3allii MOJUIIOCKOB; CMEIIaHHas MOJOCTh Teda. MHorooOpasue
MOJUTIOCKOB; Kjacchl BproXoHOTHX, ABYCTBOpYATHIX W TOJIOBOHOTMX MOJUIIOCKOB. 3HAu€HUE
MOJUTIOCKOB B Ono11eH03aX. Pojib B HM3HM YeIOBEKA U €ro X03sIiCTBEHHOM JIeITETbHOCTH.

| JemoncTrpanus. Cxema CTpoeHHs] OpIOXOHOTHX, BYCTBOPYATHIX M T'OJOBOHOTHX
MOJUIKOCKOB. Pa3ianyHble IpEACTaBUTENN THUIIA MOJUTFOCKOB.

] JlaboparopHas paboTa. BHenHee cTpoeHne MOJITIOCKOB.

Tema 4.9

Tun Ynenucronorue (7 4acon)



[IponcxoxxaeHne W OCOOCHHOCTH OpraHM3alliid  WIEHUCTOHOTHX. MHoroo0pasue
YWIEHHCTOHOTHX; KJIACChl PAKOOOPA3HBIX, TayKOOOPa3HbIX, HACEKOMBIX U MHOTOHOKEK.

Knacc PakooOpasubie. OOmias xapakTepuUCTHKa Kiacca pakooOpa3HbIX Ha MpHUMEpe
pedHoro paka. Beicmine u Hu3mme paku. MHorooOpa3ue M 3HauY€HUE PAaKOOOpa3HBIX B
OHoLEeHO3aX.

Knacc [Taykoo6pasnbie. OOmiasi xapakTepucTHKa maykooOpasHbix. [layku, CKOpIHOHBI,
ke, MHoroo0Opasue 1 3HaueHHe MayKooOpa3HbIX B OMOIIEHO3aX.

Knacc Hacexkombie. Muoroo6pasue Hacekombix. OOImas XapakTepucTHKa Kiacca
HACEKOMBIX; OTPSAbl HACEKOMBIX C IOJIHBIM M HEMOJHBIM MeTamopdozoMm. MHorooOpasue u
3HaYeHHE HACEKOMBIX B OMOIIEHO3aX. MHO2OHOMCKU.

m JlemoncTpamusa. Cxema CTPOEHHUSI PEYHOro paka. Pa3nuyHble MpeNCTaBUTENN HM3IIUX M
BBICIIMX pakooOpasHbiX. (Cxema CTpoeHHs IMayKa-KpecToBUKa. Pa3inyHble mIpencTaBUTENN
kiacca. CXeMbl CTPOCHHUSI HACEKOMBIX Pa3IMYHBIX OTPSI0B; MHOTOHOXKEK.

m JlaGopartopHnas pabora

W3ydeHre BHEIIHETO CTPOCHUS U MHOTOOOPAa3Hsl YWICHUCTOHOTHX ™.

Tema 4.10 Tun Hznokosxcue (uzyuaemcs no ycCMompeHuo yyumeJis)

OO6mas xapakTepucTUKa Tuma. MHOroodpasue WIIIOKOXKHX; Kiacchl MOpCKHE 3Be3Jbl,
Mopckue exu, ['onorypun. MHOroodpasue u 3K0J0rH4ecKoe 3HaYCHHE.

m JlemoHcTpanus. CXxeMbl CTPOCHHSI MOPCKOM 3B€3/IbI, MOPCKOTO €Xka U ToyoTypun. Cxema
IPUJIOHHOTO OMOLIEHO03a.

Tema 4.11

Tun Xopaosbie. becuepennsbie (1 yac)

[TpoucxoxaeHue XOpIOBBIX; TMOATUIBI OecuepemnHbIX U  MO3BOHOYHBIX. OOras
xapakrepuctuka tumna. [logrun becdepenHbie: TaHIETHUK; OCOOCHHOCTH €r0 OpraHU3aIllUud H
pacripocTpaHeHUsI.

m/lemoHcTpanus. Cxema CTpOeHUs JIaHIIETHUKA.

Tema 4.12

Ioarun Io3Bonounsie (Yepennnie). Hagknacc Poiobl (2 yaca)

OO6mass xapakTepucTuka Mo3BOHOYHBIX. [Ipoucxoxaenue pouid. OOmias xapakTepUCTHKA
pr16. Kimaccer XpsimeBbie (akyisl u ckatbl) 1 KoctHble pbIObL. MHO2000pasue Kocmuwix pulo:
Xpsaujekocmuvle, Kucmenepwvie, 080aKoobluawue u ayuenepvie pbibvl. MHOroobpazue BUJIOB U
YepThl MPHUCIIOCOOIEHHOCTH K Cpeie OOMTaHWs. DKOJIOTUYECKOE W XO3SIMCTBEHHOE 3HAYCHHE
pBIO.

» Jlemonctparus. MHorooOpasue pbid. Cxema CTpO€HUs KHCTENEPhIX U JydenephIX phIo.
» JlaGoparopnas pabota

Oco0eHHOCTH BHEUIHETO CTPOEHUS PbIO B CBSI3U C 00pa30M KHU3HU ™.

Tema 4.13

Knacc 3emHoBoaHbBIE (2 yaca)

[TepBbie 3eMHOBOAHBIE. OOIIass XapakTepUCTHKA 3€MHOBOJAHBIX KakK IMEPBBIX HA3eMHBIX
N03BOHOYHBIX. becxBocThle, XBocTaTble U Oe3Horue ampuodun; MHoroodpasue, cpeia oOUTaHus
U 3KOJOrHyeckrue oco0eHHOCTU. CTPYKTYpHO-(pYHKIMOHAIbHAS OpraHU3aIisl 3¢ MHOBOIHBIX Ha
pUMepe JIATYIIKH. DKOJOTHYECKasi pOJIb © MHOT000pa3ne 3eMHOBOIHBIX.

m [lemoHcTpauus. MHorooOpazue amdubuii. Cxema CTpOEHUS KHUCTENEpbIX pbI0 U
3eMHOBO/IHBIX.
m JlaGoparopnas pabota

Oco0eHHOCTH BHEIIHETO CTPOEHUS JISTYILIKH B CBSI3U C 00pa30M KHU3HU .

Tema 4.14

Kaacc Ilpecmbikaromuecs (2 yaca)

[Tpoucxoxaenne  pentwiuii. OOmas  XapakTepPUCTHKA  MPECMBIKAIOLNIMXCS  Kak
NEePBUYHOHA3EMHBIX KUBOTHBIX. CtpykTypHO-GYHKIHOHATHHAS OpTaHu3aIHs
NPECMBIKAIONIMXCA Ha MpuMepe suepunbl. Yenryiiuateie (3MeH, SIIEPULIBI U XaMEJIEOHBI),
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KPOKOAMIIBI U yepenaxu. PacmpocTpanenne m MHOrooOpaszue (opM penTHIINil; MON0XKEHUE B
JKOJIOTHYECKHUX CUCTEMax. Bpimepiine rpymmbl IpecMbIKaOIUXCS.

| Hemonctpauusi. MuorooOpazue npecMbikaomuxca. Cxema  CTpOCHHS
36MHOBOJIHBIX U PENTUINI.

Tema 4.15

Kaacc IItunbi (4 yaca)

[TpoucxoxaeHue NTHLL; IEPBONTULBI U UX MPEAKHU; HacTosmKe nTulbl. Kunerpynable, ninm
JeTaromue; OecKuieBble, WM Oerarpllue; MUHIBUHBI, WK IUIaBarolnue NTuilbl. OcoOeHHOCTH
OpraHu3aii M 3Kojormyeckas auddepeHunpoBka JeTaonMX NTHI (MITHIBI Jeca, CTened u
MyCThIHb, OTKPBITHIX BO3AYLIHBIX MPOCTPAHCTB, OOJOT, BOAOEMOB U mobepexwuil). OxpaHa u
IPUBJICYEHUE NTHL, AOMAIIHME NTHULBL. Pojib NTHULl B NpPUpPOJE, XU3HU YEJIOBEKA U €ro
XO03AUCTBEHHOU J1€ATEIBbHOCTH.

m JlemoncTpauus. MHorooopasue nrui. Cxema CTpOSHHs PENTUINN U IITHII.
m JlaGoparopnas pabota

Oco0eHHOCTH BHEUIHETO CTPOCHUS MTHUI] B CBSI3U C 00pa30M KHU3ZHU ™.

Tema 4.16

Kaacc Muaekonuraromue (4 yaca)

[Tpoucxoxnaenue miexkonutaromux. IlepBo3Bepu (yrkoHoc u exunaHa). Husmme 3Bepu
(cymuartsie). Hacrosimue 3Bepu (ruanentapsie). CTpyKTypHO-(YHKIIMOHATbHBIE OCOOCHHOCTH
OpraHM3alMy MIJIEKOIIUTAIOLIUX HA MpUMEpPE COOAKU. DKOJIOrMYecKas poJib MICKOMUTAIOIINX B
MpOLIECCEe PA3BUTHSI KUBOM MPUPOJbI B KaHHO30MCKON 3pe. OCHOBHbBIE OTPs/Abl ILIALIEHTAPHBIX
MIJIGKONIMTAIONINX: HACEKOMOSIHBIE, PYKOKpPBUIbIe, [ pBI3yHBI, 3aiille0Opa3Hble, XUIIHBIC,
JACTOHOTHE, KUTOOOpa3Hble, HEMapHOKOMBITHBIC, MTAPHOKOMBITHRIC, MPUMATHl U Ap. 3HAUCHUE
MJIEKONIUTAIOIUX B TMPUPOJE M XO3ANUCTBEHHOW JEATENBHOCTH uenoBeka. OxpaHa LEHmHBIX
3Bepedt. JlomamHue wiekonuTaroue (KPymHbIE M MENKUM poraTelii CKOT U JApYyrue
CEJIbCKOXO035CTBEHHbBIE )KUBOTHBIE).

e JlemoHcTpamusi  cXeM,  OTPKAIOIMMUX  HAKOJIOTHYECKYI  AU(HEpEeHLIUPOBKY
Miekonuraomux. MuorooOpasue miekonurarommx. (CxemMa CTpOEHus penTWiuid U
MJIEKOIUTAOIIHX.

e JlaGopaTtopHbie U MPAKTHUECKUE PAOOTHI

N3ydeHue CTpoeHHs] MIEKOTUTAIOIIMNX *.

Pacno3sHaBaHue >KMBOTHBIX CBOE€Hl MECTHOCTH, OIPEIEICHHE HX CHUCTEMAaTHYECKOTO
MIOJIO’KEHUS ¥ 3HAUEHUS U )KU3HU YeoBeKa™.

m OkcKypcud. MileKonuTaromue Jieca, CTeNu; BOJAHBIE MIEKOIUTAIOIINE.

. OcHnosnvie nonamus. JKuBOTHBIM opranu3M. OJHOKIETOYHBIC JKUBOTHBIC.
MHorokserounsle XKMBOTHblE. CHCTEMaTHKa >KUBOTHBIX; OCHOBHBIE THIIBI OECITO3BOHOYHBIX
YKUBOTHBIX, UX KJIaCCU(UKALINS.

OcHoBHBIE TUTBI uYepBeil, ux kinaccudukanusa. JlydeBas U IBYCTOPOHHSISI CHUMMETpPHSL.
Bropuunas mosiocts Tena (1emom).

Momntocku. CMeniaHHast oJIOCTh Tela.

CucremaTuka 4WIEHHCTOHOTHX; KJIACChl PaKoOOpa3HBIX, MayKoOoOpa3HBbIX, HACEKOMBIX H
MHOTOHOXEK.

Tun Xoprosbie. BHyTpeHHMI 0CEBOM CKENET, BTOPUUHOPOTOCTD.

Hanxnacc PriObl. XpsmieBsle U KOcTHbIE pbIObI. IIpucnocoOienus k BogHOMY 00pasy
KU3HHU, KOHEUHOCTH, JKaOepHBIN anmapar, opma Tena.

Knacc 3emnoBonnbie. becxBocThie, XxBocTaThie U Oe3Horue ampuodbuu. IIprcrnocodbnenus k
BOJIHOMY W Ha3zeMHOMY oOpa3y Xu3HH, ¢opMa Teja, KOHEYHOCTH, OpraHbl BO3JYLIHOTO
JIBIXaHHUSL.

Kiacc Ipecmbikatomuecs. MHOrooOpasue mpecMBIKAOIIUXCSI: YenTyiuaThie, KPOKOIUIIBI,
yepenaxu. [lpucnocoOnenuss k HazeMHOMY 00pa3y JKu3HH, (hopMa Tena, KOHEYHOCTH, OpraHbl
BO3/IYIITHOTO JIbIXaHUSI.



Knacc Iltumel. Muoroobpasue ntun. IIpucnocobnenuss k monery, ¢opma Tena,
KOHEYHOCTH, OpraHbl BO3AYIIHOTO JbIXaHUS.

Krnacc Mnekonuraromme. MHOrooOpasue MICKOHUTAIOIINX.

B Vwmenus. OOBACHATH OCOOEHHOCTH >KMBOTHOTO OpraHu3ma. lIpuBoIuTh HpUMEpbI
PacIpOCTPaHEHHOCTH MPOCTEHIINX U XapaKTEPU30BaTh UX POJIb B OMOIIEHO3aX.

OOBACHAT OCOOEHHOCTH OpraHU3alMd MHOTOKJIETOYHOI'O JKMBOTHOTO OpraHu3Ma.
[TpuBOIMTE PUMEPHI PACHPOCTPAHEHHOCTH MHOTOKJIETOYHBIX M XapaKTepU30BaThb MX POJb B
OHoLIEHO3aX.

[IpuBOoaMTE HpUMEpPHl  PACHPOCTPAHEHHOCTH IUIOCKUX M KpPYIVIBIX 4epBed W
XapakTepu30BaTh UX POJib B OMOLEHO3aX.

OOBACHATH OCOOCHHOCTH OpraHU3alMM  MHOTOLIETHMHKOBBIX M  MaJOMIETHUHKOBBIX
KOJIbYaThIX 4epBel. [IpuBOANTE IpUMEPBI PACIPOCTPAHEHHOCTH YEPBEN U XapaKTepU30BaTh UX
pOJb B OMOIIEHO3aX.

OOBsACHAT OCOOEHHOCTH OpraHu3alMM MOJUIOCKOB. IlpuBomuTh npuMepsl HUX
pacIpoOCTPaHEHHOCTH U XapaKTEePU30BaTh pPOJb B OMOLIEHO3AX.

OOBACHATH OCOOEHHOCTH OpraHU3alMM YJICHUCTOHOTuX. I[IpMBOOMTH mpuUMEpHl HUX
PacIpoCTpaHEHHOCTH U XapaKTepHU30BaTh pojib B OMOLEHO3aX.

OOBACHATH NPUHLUIBI OPraHU3alUU XOPAOBBIX KUBOTHBIX U BBIIEIATH IPOrPECCUBHBIE
M3MEHEHUS B UX CTPOCHUHU.

OOBACHATH NPUHLUIBI OPraHU3ALUU PBIO U BBIAEIATH IPOTPECCUBHBIE U3MEHEHUS B UX
CTPOCHHH.

OOBACHATH NPUHIMIIBI OpraHU3alUu aM(pUOuil, BbIIEIUTh IPOIPECCUBHBIE U3MEHEHUS B
UX CTPOEHUU U MPOBOJUTH CPABHUTENbHBIN aHAIU3 C IPEIKOBOM rpynnoi — ppioaMu.

OOBACHATH NPUHLMIIBEI OPraHU3alMy PENTUIMN, BBIICNIATh IPOIPECCUBHBIE U3MEHEHUS B
UX CTPOCHUU H MIPOBOJUTH CPABHUTEIBHBINA aHAIIN3 C MIPEIKOBOU IPYIION — aM(pUOHSIMHU.

OOBACHATH NPUHLUIBI OPraHU3aLUU NTUL, BBLAEIATh NPOIPECCUBHBIE MU3MEHEHUS B MX
CTPOCHHH U ITPOBOJUTH CPABHUTEIIBHBIN aHAIN3 C MPEIKOBON IPYIIION — PENTUIIUAMH.

OOBACHATH MNPUHLMIIBI OPraHU3allMd  MIIEKOIMUTAIOLIMX, BBIACNATh IPOTPECCUBHBIE
U3MEHEHUS B UX CTPOCHUM M IPOBOAMTH CPAaBHUTEIbHBIM aHAIM3 C MPEAKOBOW Ipymnmou —
PENTUIINSAMHU.

PA3JIEJI S HapcTBo Bupycs (2 4yaca)

OO0uras xapakTepucTika BUpycoB. Mcropust ux oTkpbiTua. CTpoeHHe BHpYyca Ha IpuMepe
BUpyca TabauHOM Mo3auku. B3aumopeiicTBue Bupyca M KiIeTKU. Bupycsl — B030yauTenu
ornacHbIX 3a0oneBaHuii yenoBeka. [Ipoduiaktuka 3aboneBanus rpunmnoMm. [IpoucxoxneHue
BHPYCOB.

» JleMoHcTpanusa. Mozenu pa3nuuHbIX BUPYCHBIX YacTUUL. CXeMbl B3aMMOJECHCTBHSI BUpYyca U
KJIETKA TpU TOPU3OHTAIBHOM M BEpPTHUKAJIbHOM THNE nepenaun uHpekuuu. Cxemsl,
OTpa’karollye NPOoLecC Pa3BUTHUS BUPYCHBIX 3a00JI€BaHUIM.

Ocnoenvie nonsmusi. Bupyc, 6akrepuodar. Banumoneiictue Bupyca 1 KieTku. BupycHsie
UHQEKIMOHHBbIE 3a00JIeBaHMs, MEPbI MTPO(PUITAKTUKH.

Ymenus. OObACHATh NPUHLUIIBI OPraHU3AlMKM BUPYCOB, XapakTep MX B3aWMOJEUCTBUSA C
KJIETKOM.

3akiarouenue (1 yac)

OcCo0eHHOCTh OpraHu3aluy, MHOrooOpasue >KHMBBIX OpPraHM3MOB; OCHOBHBIE 00JacTh
NPUMEHEHUsS OMOJIOTMUYECKUX 3HAHWM B TPAKTUKE CEIbCKOTO XO3SCTBa, B psAle OTpaciei
IIPOMBIIIJIEHHOCTH, IIPU OXPaHEe OKPY>KAIOIIEN CPEbl U 3I0POBbS YEIOBEKA.

Pe3epBHoe Bpems - 4 yaca
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8 KJIACC
YeaoBek

(70 gacoB, 2 yaca B HeJ1€JII0)

Tema 1. MecTo 4esioBeKa B cHCTEMe OPraHM4YecKoro Mupa (2 vaca)

UYenoBek Kak 4acTh JKUBOW MPUPOJBI, MECTO YEJIOBEKA B CUCTEME OPraHUYECKOrO0 MHpA.
UYepThl cX0/ICTBA YEIOBEKA M )KUBOTHBIX. CXO/ACTBO U paziuyMsl 4eJIOBEeKa U YeIOBEKOOOpa3HbIX
00e3bsH. UenoBek pa3yMHBbIil.

[ | JleMOHCTpanus CKEJNEeTOB YellOBE€Ka M MO3BOHOYHBIX, TAOJIUIl, CXEM, PUCYHKOB,
PacKpbIBAIOLMX YEPTHI CXO/ICTBA YEJIOBEKA U )KUBOTHBIX.

Tema 2. [Ipoucxo:xxknenue yenoBeka (2 uaca)

Buonornvyeckue M conuanbHble (AKTOPHl AHTPOIOCOIMOTeHe3a. JTambl U (PaKTOPHI
CTaHOBJICHUS YeJIoBeKa. Packl uenoBeka, MX MPOUCXOKIACHUE U €IUHCTBO.

| Hemonctpanus monenu «lIpoucxoxneHue deroBeka», MOJEIEH OCTaTKOB
MaTepuaibHOU MEePBOOBITHON KYJIbTYphl U€IOBEKa, WILTIOCTPALMNA MPEACTaBUTENCH Pa3IMYHBIX
pac yesioBeKa.

Tema 3. KpaTrkasi ucTopusi pa3sBuTHsI 3HAHUI 0 CTPOEHMH M (PYHKIHMSAX OpPraHu3Ma
yejnoBeka (1 yac)

Hayka o udenoBeke: anatomusi, (pu3HONOTHs, TUrMeHa. Benukue aHaTOMbI U (DU3HUOJIOTH:
I'mnmokpar, Kiapauii ['anen, Annpeac Besanmii.

[ ] JleMoHCTpanus MOPTPETOB BEIUKUX YUCHBIX — aHATOMOB U (PU3HOJIOTOB.

Tema 4. O61uii 0630p cTpoeHus: U PyHKIUH opranusMa 4yejioBeka (4 uaca)

Kiierounoe ctpoenue opranu3ma. TkaHu: SOUTENHATIBHBIE, COCAUHUTENbHBIC, MBILLICYHBIE,
HepBHasi. Oprasbl yenoBeyeckoro opranuzMa. CucTeMbl OpraHoB.

B3auMocCBsA3b OpraHoB U CUCTEM OPraHOB KaK OCHOBa FOMEOCTa3a.

| JleMoHCTpanus CXeM CUCTEM OPraHOB YeJIOBEKa.

JlaboparopHble U MpaKTUIEeCKHe paboTh

N3y4yeHre MUKPOCKOIIUYECKOTO CTPOECHUS TKaHEH ™.

Pacno3naBanue Ha TabiuIIax OPraHoOB M CUCTEM OpPraHoOB™.

Tema 5. Koopaunauus u peryasiust (10 uacos)

T'ymopanvuas pecynayus

I'ymopanibHas perynsuus. JKene3sl BHyTpeHHEW cekpenund. ['OpMOHBI M MX pPOIb B
oOMeHHBIX nporieccax. HepBHO-rymMopaibHas perysiusi.

] JleMOHCTpalust CcXeM CTPOEHMsI SHIOKPUHHBIX Kene3; Tabiui CcTpoeHws,
OMOJIOTHYECKON aKTUBHOCTH M TOYEK NPUIOKEHUsS TOPMOHOB; ¢ororpaduil OOJIBHBIX ¢
Pa3IUYHBIMU HAPYIIEHUSAMHU QYHKIIMH SHIOKPUHHBIX JKeJIe3.

Hepenasa pezynayusn

HepBuasi perynsuus. 3HadeHue HeEpBHOM cucteMbl. LleHTpanbHas u mnepudepuyeckas
HEpBHbIE CUCTeMbl. BereratnBHas W coMaTHuecKkas 4YacTH HEpBHOW cucteMsl. Pediexc;
[IPOBEJICHNE HEPBHOTO UMITYJIbCA.

Crpoenuie 1 GyHKIUU COIUHHOTO MO3T'a, OTJIEJIOB 'OJIOBHOTO Mo3ra. bombiue momymapus
rojoBHoro mosra. Kopa Oosbliux mnosymapuil. 3HadeHHe KOpbl OOJIBLIMX MOJyIIapuidl U ee
CBSI3M C JPYTMMH OTZEJIaMH MO3Ta.

Opranbl 4yBCTB (aHANIM3aTOPBI), UX CTpoeHHe, PpyHKkunu. CTpoeHue, PyHKIMU U TUTHeHa
opranoB 3peHus. CtpoeHue u QyHKIMM OpraHoB ciyxa. [IpexynpexieHue HapylIeHU# ciyxa.
Opranbl ocsizaHus, BKyca, 000HsIHUS. [ MTHeHa opraHoB YyBCTB.
m /lemoHCTpanust Mojenel TOJOBHOTO MO3ra, OPraHOB YYBCTB; CXeM pPE(ICKTOPHBIX Iyr
0e3yCIIOBHBIX peIeKCOB; OE3YCIOBHBIX pe(PIIEKCOB pa3IMUHBIX OTACIOB MO3Ta.
m JlaGopaTopHble U MpaKTHIECKUE PAOOTHI

N3yuenune roJoBHOTO MO3ra dejoBeka (1o MyJssikam) ™.

N3yueHne naMeHeHHs pa3mepa 3pauxa™.
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Tema 6. Onopa u ABU:KeHHE (8 uacoes)

Ckener d4enoBeKa, €ro OTHEIbl: OCEBOM CKEJET, CKeJEeT I0sSCOB KOHEYHOCTEH.
Oco0OeHHOCTH CKeJleTa YellOBEKa, CBA3aHHBIE C TPYIOBOM JEATENBHOCTHIO U IPSIMOXOXKIACHUEM.
CocTtaB M CTpPOEGHHME KOCTEH: TpybOuarble W rybOuarble KOCTH. Poct kocrteir. Bospacthbie
U3MEHEHHS B CTPOCHUU KOcTeH. THIBI coenHeHns KocTel. 3a00eBaHMsI OIIOPHO-/IBUTATEIbHOM
CUCTEMBI U UX IpOopUIaKTHKA.

Mpeimieunast cuctema. CtpoeHue W pa3BuTHE Mbiil. OCHOBHBIE TPYIIBI MBI, HX
¢dbyukuu. Pabora Mplmi; ctaTuueckas M JUHaAMHuYeckas Harpys3ka. Posib HepBHOIN CHCTEMBI B
peryasiuu paboThl MBI, YTOMJIEHHE MBIIII, POJIb aKTUBHOTO OTIbIXa B BOCCTAHOBIICHHH
AKTUBHOCTH MBIIICYHOM TKaHU. 3HaYECHUE (PU3NYECKON KYIbTYPhI U PEXKUM TPYJla B IPABHUILHOM
(bopMHpPOBaHUN OMTOPHO-ABUTATEIHHON CHCTEMBI.

m /leMOHCTpalusi cKelleTa 4ejaoBEeKa, OTAENIbHBIX KOCTEW, pPacHuiIOB KOCTEH; MPUEMOB
OKa3aHHUs NEPBOM OMOIIM ITPHU MOBPEXKIECHUAX (TPaBMax) ONIOPHO-/IBUTaTEIbHOMN CHCTEMBI.

m J[aGopaTopHble U mpakTHUYeCKHe paboThI

M3yueHre BHEIIHETO CTPOEHUS KOCTEH ™.

H3mepeHne Macchl U pocTa CBOETO opraHuzMa’*.

BrolsiBneHue BIMsSHNSA CTATUYECKON M TMHAMUYECKON pabOThl HA YTOMJIEHHE MBbIIIIT™.

Tema 7. BHyTpeHHsisi cpena opranusma (3 uaca)

IlonsiTne «BHYTpeHHsAs cpena». TkaHeBass KHIKOCTb. KpoBb, €€ COCTaB M 3HAYEHHE B
o0ecreueHnn KU3HEACITeNbHOCTH opraHu3Ma. KieTouHble 3JIe€MEHTBHl KPOBH: 3PUTPOIUTHI,
nerkouuThl, TpoMOomuThl. [lmasma kpoBu. CepThiBanue KpoBu. ['pymmbl kpoBu. Jlumda.
Nmmynuter. Mubexkunonnsie 3aboneBanus. [IpemynpenutenbHbie mnpuBuBku. [lepenmBanue
KpoBH. JIOHOPCTBO.

3nauenue pabom JI. [lacmepa u U.U. Meunuxosa 6 oonacmu ummynumema.

JlemoHcTpanust cxem 1 TabJInL, MOCBSILEHHBIX COCTaBY KPOBH, IPYIIIIaM KPOBH.

JlaGopaTopHnas pabota

N3y4yeHre MUKPOCKOIIMYECKOTO CTPOCHUSI KPOBU ™.

Tema 8. Tpancnopr BemectB (4 uaca)

Cepame, ero CTpOGHHE W PETYJSAIUS JCATCIHHOCTH, OONBIIOW ¥ MAalbld KPYTH
KpoBooOparienus. Jlumbpoobpamenue. J[BuwxeHue kpoBu mo cocyaam. KpoBsiHoe naBieHue.
3a0oJieBaHNs OpraHOB KPOBOOOPALIEHUS, UX MPEAYIPEKICHHE.

| JleMoHCcTpanus Mojeneil cepAla 4enoBeKa, TaOJMIl M CXeM CTPOEHHUS KIIETOK
KpPOBH M OPTraHOB KPOBOOOPAIIEHUS.

| JlaGopaTopHsble " IIPAKTUYECKHE paboTHI
N3mepenue KpPOBSIHOTO TaBJIEHUSA™.

OmnpeneneHne mMysibca U MOACYET YKCIa CEPACUHBIX COKPAIICHHIA™.

Tema 9. /Ipixanue (5 uacos)

[ToTpeOHOCTL OpraHM3Ma dYeiloBeKa B KHCIOpoAe Bo3ayxa. OpraHbl JIbIXaHUS, HUX
CTPOCHUC. I[I)IX&TGHI)HBIG JABHUXCHUS. I'azo00MeH B JICTKUX, TKaHAX; ICPCHOC Tas30B
SPUTPOIUTAMH M IIa3MOM KpOBU. Perysmsius apixanus. VckyccTBeHHOE JbIxaHue. [ 010COBO#

anmnapar.

[ JleMoHCTpanus Mojeneil ropTaHy, JIETKUX; CXeM, WITIOCTPUPYIOIIUX MEXaHU3M
BJI0XA U BBIJI0XA; IPHEMOB HCKYCCTBEHHOTO JIBIXaHUSI.

[ [TpakTuyeckas padora

OrnpeneneHne 4acTOThI JbIXaHUS ™.

Tema 10. InmeBapenune (5 uacos)

ITurarenpHBIC BCIICCTBA W IMUIICBLIC ITPOAYKTBHI. HOTp€6HOCTB YCJIOBEKAa B IIHUIIEC H
NUTATENbHBIX BemlecTBax. Buramunsl. [lumesapenune. CtpoeHune U (QyHKIMM OpraHoB
nunieBapeHus. IlumeBapuTenbHble JKene3bl: MNEYEeHb U MODKETyJoYHas Kele3a. Tarlbl
npolieccoB nuuieBapenus. Mccareoosanus U. 11. Ilaénosa 6 obracmu nuwjesapenus.

[ JleMOHCTpanuss MOJEIM TOpca YeJIOBEKa, MYJISKE BHYTPEHHUX OPraHoB.
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| JlaGopaTopHsble U IIPAKTUYECKHE paboThI
Bo3zneiicTBue Xenya0uHOTro CoKa Ha OEJIKH, CITIOHBI Ha Kpaxmair™,

OnpeneneHre HOPM PAIIMOHATBHOTO TUTAHUS .

Tema 11. O6Mmen BemecTB u YHepruu (2 uaca)

OOmast XxapakTepuCTHKa OOMEHa BEIIECTB W dHEpruu. [lmactuiyeckuil U SHEPreTUYecKui
00MeH, UX B3aMOCBS3b.

Buramunsl. Ux pons B oOMeHe Beuiects. [ unogumamuno3s. 1 unepsumamunos.

Tema 12. Boiaesienue (2 uaca)

Koneunbie mpoaykTel oOMeHa BemiecTB. Opranbl BbimenceHus. [louku, X CTpoeHUE U
¢byuknun. O6pazoBanue Mouu. Poib KOXKM B BBIIEJICHMHM M3 OpPraHuM3Ma MPOAYKTOB OOMEHa
BELIECTB.

] JlemoHcTpanust MOAENH MOYeK.

Tema 13. [TokpoBsI Tena (3 uaca)

Ctpoenue u QyHKUMH KOXH. Ponp KOXHM B TEIUIOPEryasiUuu. 3akKajiuBaHHE.
['uruennveckue TpeOOBaHMS K 0/1eXk/1e, 00yBU. 3a00IeBaHMSI KOXKH U UX TPEAYIPEKICHHE.

] JleMoHCTpanust cXeM CTpPOEHHUs KOXKHBIX IMOKPOBOB 4esioBeka. [IpousBonHble
KOXKHU.

Tema 14. Pazmuo:xenue u passutue (3 uaca)

Cucrema OpraHoB  pa3MHOXKEHHs, CTpoeHMe u  rurheHa. Oriog0TBOpEHUE.
BuytpuytpobHoe paszsurtue, poasl. Jlakrauus. Poct u pasButue pedbenka. [InannpoBanue ceMbH.

Tema 15. Boiciiasi HepBHasl 1esITeJIbHOCTD (5 uacos)

Peduiekc - ocHoBa HepBHOW paesTenbHOCTH. Hccrnedosanuss M. M. Ceuenosa, M. II.
llagnosa, A. A. ¥Yxmomckoco, IlI. K. Anoxuna. Bunel peduexcoB. Dopmbl MTOBEACHHUS.
OcoOeHHOCTH BBICIICH HEPBHOH [EATEIBHOCTH U TOBelIeHHUs ueioBeka. I[lo3HaBaTenbHbIE
npoueccel. TopmokeHue. Tunbel HepBHOM cuctembl. Peub. Mbinuienne. Co3HaHue.
buonoruueckue purmbl. CoH, €ro 3HaueHHE U TUrHeHa. [ uruena ymcTBeHHOro Tpyaa. IlamsTs.
Omonmu. OcoOEHHOCTH IICUXUKH YETIOBEKA.

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

CobnroieHne CaHUTapHO-TMTMEHWYECKHMX HOPM M TIPAaBWJI 3JI0POBOTO 00pasza KU3HH.
Oxkazanue mepBoil JOoBpayeOHON MOMOIIM MPU KPOBOTEUEHHUU, OTPABJICHUU YTapHBIM Ta3oM,
CIIACeHMM  YyTOMAIOIIEero, TpaBMax, OXKOrax, OOMOpPOXKEHMH. YKpEIJICHHE 3J0pPOBBS:
JIBUraTelbHAsi aKTHUBHOCTb, 3akaiuBaHue. DakTopbl puCKAa: CTpecChbl, THIOJUHAMUS,
nepeyromieHue. BpeaHblie NpUBBIYKY, UX BIMSHHUE HA 3J0POBBE UEIOBEKA.

YenoBek u okpyxaromias cpena. Okpysxaromias cpefia Kak HICTOYHUK BEIIECTB U SHEPTUH.
Cpena oburtanus. [IpaBuiia moBeaeHUs YEIOBEKA B OKPYKAIOIIEH cpejie.

m JlaGopaTopHble U MpaKTUYECKHEe pabOThI

W3ydyeHne TpUEMOB OCTAHOBKM  KallWJUIIPHOIO, AapTEpPUAbHOTO U BEHO3HOTO
KPOBOTEUCHUIA ™.

AHanmu3 W OILIEHKa BJIUSHUS (PAKTOPOB OKpYXKaromel cpenbl, (akTopoB pucKa Ha
310pOBbe™.

Pe3epBHOe Bpems - 7 yacos
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9 KIIACC
OO01mas ouosorus

(70 gacoB, 2 yaca B HeJ1€JII0)

Beenenne (1 gac)

Mecro kypca «O011ast OMoJIOTHs» B CHCTEME €CTECTBEHHOHAYUHBIX JAUCIUILINH, a TAK)XKE B
O6uonornyeckux Haykax. Lleau m 3amaum kypca. 3HaueHHe Ipeamera JAjsl MOHUMAaHUs €IUHCTBA
BCEro )XKMBOT0, B3aMMOCBSI3H BCeX YacTel orochepsl 3emiu.

PA3JIEJI 1

JBOJIIOLHUSA KMBOr0 MUpPa Ha 3emJie (21 yac)

Tema 1.1

Mmnoroo0pa3zue :xuBoro mupa. OCHOBHbIE CBOWCTBA KHBBIX OPraHU3MOB (2 yaca).

EnvHCTBO XMMHMYECKOTO COCTaBa >XMBOW MAaTEPUHM; OCHOBHBIC TIDYNIBl XUMHYECKHX
DIIEMEHTOB W MOJIEKYJN, oOpa3ymolie >XHBOE€ BemecTBo Ouocdepsl. Kietounoe crpoenue
OpraHu3MoB, Hacensgomux 3emiro. OOMEH BEUIeCTB U CaMOpEryisius B OHOJIOIMYECKHX
cuctemax. (CaMOBOCHPOM3BEIEHUE; HACIEACTBEHHOCTh U HM3MEHYMBOCTh KakK OCHOBA
cyllecTBOBaHMs kHMBOM Marepuu. Poct m paszsutue. Pazgpaxumocts; ¢popmbl n30HpaTeabHON
peakuuy OpraHu3MOB Ha BHEILIHUE BO3JAEHCTBUS. PUTMHUUHOCTD NMPOLIECCOB KU3HEAESITEIbHOCTH;
OuosIornYecKkre PUTMBI U UX 3HaYeHHE. JJUCKPETHOCTh JKMBOrO BEIIECTBA M B3aMMOOTHOLICHUE
YacTH | LEJIOT0 B OMOCHCTEMAax. DHEPro3aBUCUMOCTD )KHUBBIX OPraHU3MOB; (JOPMBI ITOTPEOICHHS
JHEPrUu.

[MapctBa KMBOW MNpUPOABI, KpaTKas XapaKTEpPUCTHKA €CTECTBEHHOM  CHCTEMBI
KJaccu(puKaluy JKUBBIX OpraHu3MoB. BunoBoe pazHooOpasue.

| JleMoHCTpanus cxeM CTpYKTYpbl HAPCTB JKUBOU IIPUPOJIBI.

Tema 1.2

Pa3zBuTHe 6MOJIOTMHU B 101apBUHOBCKMII nepuon (2 uaca)

Pa3zButue 6uonoruu B JOJApBUHOBCKUN Mepuo. 1'0croncTBO B HayKe MpeICTaBIeHUNH 00
«HM3HAYAIBHOU 11e7Ieco00pa3HOCTH» ¥ HEM3MEHHOCTH XKHBOU NPUPOAbl. Pabomul K. Jlunnes no
cucmemamuxe pacmenuil u HCUsomuuvix. Jgonoyuonnas meopus K. b. Jlamapka.

| Jemonctpanus. buorpaduun y4eHbIX, BHECHINX BKJIaJl B Pa3BUTHE 3BOIONMOHHBIX
unen. Xuznp n nedarensHocts XK. b. Jlamapka.

Tema 1.3

Teopusi Y. /lapeuHa 0 NPOUCXO0KICHUH BUIOB IIyTeMeCTECTBEHHOT0 0T00pa (5 uacos)

[Ipenmocbuiku  BO3HMKHOBEHHs yueHuss Y. JlapBuHa: JoCTHXKeHUST B 00J1acTH
€CTeCTBEHHBIX HayK, J3KcrneaunuoHHbi Matepuan Y. [lapBuna. Yuenue Y. JlapBuna o0
HCKYCCTBEHHOM OTOOpE.

VYuyenne Y. [lapBuHa O ecTecTBEHHOM oTOOpe. Bum — siemeHTapHas 3BOJIOLHMOHHAS
eauHuna. Beeobuias nHAUBUYyanbHasE U3MEHYMBOCTh M M30BITOYHAS YMCIEHHOCTh IMOTOMCTBA.
Bbopwba 3a cymiecTBoBaHHE U €CTECTBEHHBIH 0TOOP.

[ | Jemoncrpauus. buorpapus Y. [apsuna. MapmipyT u KOHKpeTHble Haxoaku Y.
JlapBuHa BO BpeMs IMyTelecTBUs Ha Kopabie «buriby.

Tema 1.4

IIpucnoco0/ieHHOCTh OPraHM3MOBK YCJOBHMSIM BHCIIHEH cpeabl Kak pe3yJibTaT
el CTBUSeCTECTBEHHOT0 0TOO0pa (2 uaca)

[TpucnocoOuTenbHble 0OCOOEHHOCTH CTPOEHHUS, OKPACKH Tella M IMOBEJIEHHS YXUBOTHBIX.
3abota o motoMcTBe. PU3NOTOTHUECKHE afalITAIUH.

Tema 1.5 MuxpodBosaouusi(2 uaca)

Bun kak reHeTM4eckM H30JIMPOBAHHAS CHCTEMa; pPENpPOAYKTHUBHAsS H30JALUS U €€
MexaHu3Mmbl.  [lonmynsnuoHHas  CTpyKTypa  BHJA; OKOJOTMYECKME M TI'€HETUYECKHE
XapaKTepuCTUKU nonyisiuil. [lomynauus — snemMeHTapHas 3BOJIIOLMOHHAS eauHuna. [yt u
CKOpPOCTh BH1000pa30BaHMsl; reorpauueckoe U 3K0JI0rHYecKoe BU1000pa3oBaHHe.

14



m JlemMoHcTpamusl cxeM, HIUTFOCTPUPYIONIUX MPOIECC reorpaguieckoro BHUI000pa30BaHUS,
’KUBBIX PACTEHUN U >KUBOTHBIX, repOapheB W KOJUICKIM, MMOKa3bIBAIOIIUX HHIAWBUIYAIbHYIO
W3MEHUYUBOCTH U Pa3HOOOpa3ne COPTOB KYIbTYPHBIX PACTEHUH U MOPOJI JOMAITHUX KUBOTHBIX, a
TaK)K€ pe3ylbTaTbl IMPUCIOCOOIIEHHOCTH OPraHU3MOB K cpele OOWUTaHUS M Pe3yJbTaThl
BHUJ1000pa30BaHus.

m JlaGoparopHble ¥ MPaKTUIECKUE PAOOTHI

W3ydeHue npucrnocoO0IeHHOCTH OPraHu3MOB K Cpejie OOUTaHUs .

W3ydyeHrne W3MEHYMBOCTH, KPUTEPHEB BHJA, PE3YJIbTaTOB HCKYCCTBEHHOro OTOOpa Ha
copTax KyJIbTYPHBIX pACTCHHIT*.

Tema 1.6

BuoJiornyeckue mocjaeacTBus agantanuu.Makpossosouus (3 uaca)

['maBHble HampaBi€HHsS SBOJIONMOHHOIO IIpolecca. buonornueckuii mporpecc u
ouonornueckuii perpecc (A. H. CepepuoB). Ilytn noctmkeHus: OHOJOTMYECKOTO IMporpecca.
OcHosHble 3aKOHOMEPHOCMU I80MIOYUU. OUBEP2eHYUs], KOHBEP2eHYUs, NaApallenu3m, Npasuia
960IIOYUU 2PYRN OP2AHUIMOB.

PesynbraThel  3BONIONMM: MHOTOOOpa3ue BUAOB, OpraHHuYecKas Ieeco00pa3HOCTb,
MOCTENIEHHOE YCIOKHEHUE OpraHu3aluu.

[ JleMoHCTpalus MPUMEPOB TOMOJIOTUYHBIX U aHAJIOTHYHBIX OPTaHOB, UX CTPOCHUS
U TIPOUCXOK/ICHUSI B OHTOT'€HE3€; CXEMbl COOTHOIICHHUS MyTEeH MPOrPECCUBHON OMOIOTHUECKOMN
HBOJIIOIMK;  MATEpUAJIOB, XapaKTEPU3YIOUIUX TMPEACTaBUTENCH JKMBOTHBIX W PACTECHUH,
BHECEHHBIX B KpacHyr0 KHUTY M HaXOJALIUXCS Ol OXPaHOM rocy1apcTBa.

Tema 1.7

Bo3nukHoBenue ;ku3nu Ha 3emuie (2 yaca)

Oprannueckuii MUp Kak pe3yJIbTaT BOJIIOIUU. BO3HUKHOBEHHE W pa3BUTHE KW3HHU Ha
3emne. Xumuueckuii, mnpeabOuonornueckuii (Teopus akagemuka A. W. Omnapuna),
OMOJOTUYECKHM U COLIMATIBHBIN ATalbl Pa3BUTHS )KUBON MaTepUu.

OWIOreHeTHYeCKHe CBSI3M B JKMBOW MPHUPOJE; €CTECTBEHHas KiacCU(PHUKAIMSA >KUBBIX

OpPTaHW3MOB.
[ JleMoHcTpanus cXxeM BO3HHUKHOBEHHS OJTHOKJIETOYHBIX DYKapHOT,
MHOTI'OKJICTOYHBIX OpFaHI/ISMOB, pa3BI/ITI/I$I HapCTB paCTeHI/Iﬁ 1 ) KUBOTHBIX.
Tema 1.8

Pa3Burtue xu3uu Ha 3emie (3 uaca)

Pa3BuTHe xu3HM Ha 3emile B apXeMCKYyI0 U IMIPOTEPO30MCKYIO 3phl. IlepBbie cienpl ;kU3HU
Ha 3emie. [losiBneHHE BCEX COBPEMEHHBIX THUIIOB OECIO3BOHOYHBIX >KMBOTHBIX. llepBbie
XopJoBble. PazBuTre BOJHBIX pacTEHUH.

Pa3Butne xu3Hu Ha 3emiie B maneo3oickyro 3py. [losiBieHne M 3BOMIOLMS CYXOIYTHBIX
pacteHni. [lanopoTHUKHM, CEMEHHbIE AIOPOTHUKH, TOJIOCEMEHHBIE pacTeHUs. BO3HUKHOBEHNE
MO3BOHOYHBIX: PbIObI, 3 MHOBOHBIE, IPECMBIKAIOIINECS.

Pa3Butne xu3HM Ha 3emie B ME3030MCKYHO M KalWHO30HCKyr 3pbl. [losiBneHue u
pacrpoCTpaHEHHE NOKPBITOCEMEHHBIX pPAaCTEHHH. BO3HMKHOBEHME NTHIl U MIEKONUTAOIINX.
[losiBneHue u pa3BUTHE MPUMATOB.

[Tpoucxoxaenne uenoBeka. MecTo uenoBeka B KuMBOW mpupojge. CucreMmarnyeckoe
nosiokeHre Buaa Homosapiens B cucteme »KHUBOTHOTO Mupa. [Ipu3HaKu U CBOMCTBA YeIOBEKa,
MO3BOJISIOIIAE OTHECTH €r0 K PAa3JIMYHBIM CHCTEMATHYECKUM TPYIIaM LapcTBa KUBOTHBIX.
Craguu 3BOJIOLMY YETIOBEKA: APEBHEHIINM YENOBEK, IPEBHUI UEIOBEK, NIEPBbIE COBPEMEHHBIE
JIOJIN.

CpolicTBa uesjoBeka Kak Owuojormueckoro Bujaa. [lomymnsimoHHas CTpyKTypa BUAa
Homosapiens, uemoBedyeckue packl; pacooOpa3oBaHHWE; EAMHCTBO IIPOUCXOXKICHHS pac.
AHTHHay4YHas CYIIHOCTh pacu3ma.

| JemoHcTpanus penponykiuii kaptun 3. bBypuana, orpaxkaromux dayny u diaopy
pPa3IMYHBIX 3p M NEPHOJOB; CXEM PA3BUTHUS LAPCTB JKUBOW NPHUPOABI;, OKAMEHEJIOCTEW,

15



OTIEYATKOB PACTEHHIl B JPEBHUX MOpoaax. Mojenu CKeleTOB 4YelOBeKa W IMO3BOHOYHBIX
AKUBOTHBIX.

| OcHosnvie nonamus. buonorus. JKuznb. OCHOBHBIE OTJIMYUS KUBBIX OPTaHU3MOB
OT O0OBEKTOB HEKHUBOW MPHUPOABI. YPOBHU OpraHu3aluu *KuUBoM matepuu. OObEKThl U METOIbI
u3ydeHus B Ononoruu. Muoroo6pasue >KuBOro Mupa.

Opomonus. Bua, momymsiiust; ux kputepun. bopsOa 3a cymectBoBanue. EcTecTBeHHBINH
0TOOp Kak pe3ynbTaT OOpbOBI 3a CYIIECTBOBAHHE B KOHKPETHBIX YCIOBHUSAX CpeIbl OOUTAHUS.
«BoJHBI KUZHUY.

MakposBomronusi.  buonmormueckuii mporpecc u - Omoryormueckuii  perpecc. IlyTtm
JTOCTHKEHUS] OMOJIOTMYECKOTO Mporpecca; apoMop(o3bl, HAN0AAANTALIMH, 00111as AeTeHEPaIIHsl.

Teopus akagemuka A. M. OnaprHa o IpoUCXO0XKACHUU KU3HU Ha 3eMIIE.

Pa3BuTre >KMBOTHBIX M PACTEHUH B pa3iW4Hble NEPHOJbl CYIIECTBOBAHUSA 3E€MIIU.
[TocTeneHHOE YCIOKHEHUWE OpPTaHM3ALMU W TPHUCIIOCOOJIEHHE K YCIOBUSM CPEIbl JKHUBBIX
OpraHu3mMoB B mpouecce »sBomouuu. IlpoucxoxkaeHune yenoBeka. /J[Bwxymue Cuiibl
a"TporioreHesa. Poip Tpyna B mporecce mpeBpaiieHus 00e3bsHbl B 4eloBeKa. YermoBeueckue
pacel, ux eAuHCTBO. Kputnka pacusma.

| Ymenusn. OObICHATH ¢ MaTEpUAIIMCTUYECKUX MO3UIMM MPOLECC BOZHUKHOBEHHUS
JKU3HU Ha 3eMJie KaK €CTeCTBEHHOE COOBITHE B IIETH IBOJIOLMOHHBIX IpeoOpa3oBaHUil MaTepun
B LIEJIOM.

OOBSICHATH OCHOBHBIE CBONCTBa JKMBBIX OpPraHU3MOB, B TOM YHCJE IPOIIECCHI
MeTa0oIM3Ma, CaMOPETYJISAIMI0; TOHSATHE TOMEOCTa3a KakK pe3ylbTaT O3BOJIONHMU IKHBOK
MaTepHH.

Hcnonp30BaTh TEKCT y4yeOHMKA M IPYTUX YY4EOHBIX MOCOOWA Il COCTaBIICHUS TaOIuI,
OTPaXKAIOIIMUX 3Talbl Pa3BUTHA JKU3HU Ha 3eMile, CTAHOBJICHU 4yeoBeKka. Vcrnoap30BaTh TEKCT
ydueOHMKa i1 paboOThl ¢ HATypajdbHBIMU OOBEKTamH. JlaBaTh apryMEHTHPOBAHHYIO KPUTHKY
pacusma.

[ Mexnpenmernsle cBa3u. Heopranuueckas xumus. Kucnopoa, Bogopoa, yriepof,
a3oT, cepa, dochop u Apyrue siaeMeHTbl mepuoanyeckoit cucremsl . WM. MenneneeBa, ux
OCHOBHBIE CBOCTBA.

Oprannueckast xumusi. OCHOBHBIE TPYIIIBI OPraHUYECKUX COCTMHEHUM.

O®usznka. MoHusupyromee H3IydeHHE;, MOHITHE O J03€ H3JIyu4eHUs M OMOJOTHYEeCcKOM
3alluTe.

ActpoHomusi. Opranuzanusi TUIaHETHBIX cucTeM. CoJlHeYHasi CUCTEMa; €€ CTPYKTypa.
Mecto nianers! 3emiisi B COIHEUHOM CUCTEME.

Ucropus. Kynbprypa 3amamuoit EBpombsr konma XV — mnepBoit mosnoBunsl XVII B.
Kynbrypa nepBoro neproja HoBo# uctopun. Benukue reorpadudeckue OTKPBITHSL.

DxoHoMHUeckasi reorpadust 3apyoexxHbix crpaH. Hacenenue mupa. I'eorpadust HaceneHus
Mupa.

®uznyeckas reorpadus. Mictopust KOHTUHEHTOB.

PA3JIEJI 2

CTpyKTypHasi OpraHu3anus *KUBbIX OPraHusMoB(/0 yvacos)

Tema 2.1

XuMunueckasi opranusaums KJIeTKu (2 uvaca)

DNEeMEeHTHBIN COCTaB KIETKU. PacmpocTpaHeHHOCTh AJI€MEHTOB, UX BKJIAJ B 00pa3oBaHHE
KUBOW MaTepUH U O0BEKTOB HEKUBOW MPUPOILI. MaKpOJIEeMEHTHI, MUKPOAJIEMEHTHI; X BKJIA]l B
o0pa3oBaHNe HEOPTaHUYECKUX M OPTaHUYECKUX MOJIEKYIT )KUBOTO BEIIIECTBA.

Heoprannueckue MoOJEKyabl >KMBOTO BEIIECTBAa: BOJAA; XHUMHYECKHE CBOWCTBA U
Oounonoruveckass poiib. CollM HEOPraHMYECKUX KHUCIOT, WX BKJIaA B oOecredeHHe MpOoIeCCOB
KHU3HEACSITEILHOCTH U TMOJAJIEp)KaHue romeocrasza. Pojib KaTHOHOB M aHMOHOB B OOeclieueHUU
IIPOLIECCOB  JKU3HENAEATENBHOCTH. (OCMOC M OCMOTHYECKOE JIaBJIEHUE; OCMOTHYECKOE
MOCTYIJIEHUE MOJIEKYJI B KIIETKY.
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Opranuyeckre MOJEKyNbl. bHojorumueckue moaumepel — O€JIKH; CTPYKTypHas
opranuzanus. OyHKIUU OENKOBBIX MOJEKyJ. YrieBoisl. CTpoeHue u Ouojoruyeckas polb.
JKupbl — OCHOBHOM CTPYKTYPHBII KOMIIOHEHT KJIETOUYHBIX MEMOpaH U UcTOUHUK Heprun. JTHK
— MOJIeKyJbl  HacnenctBeHHoctd. Penymukamusa JHK, mnepemada HacieacTBEHHOM
uHpOpMaLUU U3 TTOKOJICHHs B MokojeHue. llepenava HacinencTBeHHON MH(OpMaIK U3 sapa B
nutorasMy; tpanckpunuus. PHK, crpykrypa u ¢pyukuuu. Undpopmanronusie, TpaHCIOPTHBIE,
pubocomansubie PHK.

m JlemoHcTpauuss OOBEMHBIX MOJENEH CTPYKTYpHOM OpraHu3alud OHOJOTHYECKHX
MOJIMMEPOB: OEJIKOB M HYKJIEHMHOBBIX KHCIOT; MX CPaBHEHHE C MOJENISIMU HMCKYCCTBEHHBIX
MOJIMMEPOB (TTOJIMBUHUIIXJIOPH]T).

Tema 2.2

OOMeH BellleCTB M Ipeodpa3oBanue dHeprun B Kiaerke (3 uaca)

OOMeH BeUIeCTB M NPEBpAICHUE JHEPIMM B KIETKE. TpaHCIOPT BEUIECTB 4Yepes
KJIeTouHyt0 MeMOpany. [IuHo- u ¢darounuto3. BHyTpukieToyHoe nuiieBapeHue U HAKOIUICHUE
SHEPTUH; PACIICIUICHUE TIIIOKO3bl. BHOCHHTE3 OeNKOB, )KUPOB U YIIIEBOIOB B KIIETKE.

Tema 2.3

Crpoenne u pynkuun kiaetok (5 uacos)

[Tpokapuotuueckue kinetku; ¢popma u pasmepbl. CTpoeHHE LUTOIUIA3MbI OaKTEepPHATBLHOM
KJIETKW; OpraHu3auus Meradojau3Ma Yy MpoKapuoT. ['eHeTuMueckuil ammapaT OakTepuid.
Cnopoo6pazoBanue. PasmHoxenue. MecTo u posib MIPOKapUOT B OMOIIEHO3aX.

Oykapuorudeckas kieTka. [luTomnmasma sykapuoTuueckod  kieTkd. Oprasemisl
[UTOIIa3Mbl, MX CTpyKTypa M ¢GyHKuuu. [utockener. BxiroueHus, 3HaueHue U poiib B
MeTabonu3me KieTok. KierouHoe siapo — IEHTp YNpaBJICHUS JKU3HEACATEIBHOCTBIO KIICTKH.
CTpyKTypbl KIETOYHOTO sipa: siiepHas 000JI0YKa, XPOMAaTHUH (T€TepOXPOMATHH), SAPBIIIKO.
Oco0eHHOCTH CTPOEHUS PaCTUTENILHOMN KIIETKH.

Jenenue xnetok. KneTkun B MHOTOKIIETOUYHOM opranusme. I[lonamue o oughghepenyuposke
KIemMOK MHO20KIIEMOYH020 opeanusma. Mumomuueckuti yuxn: unmepgasza, peoynauxayus JTHK;
Mumos, ¢hazvl MUMoOmMu4ecKo20 OeleHus u npeobpaz08aHus Xpomocom, OUOIOTHIECKHI CMBICI
U 3HaueHue MuTo3a (Oecrosoe pa3MHOXKEHHE, POCT, BOCIOJIHEHHE KJIETOYHBIX IOTEPh B
(U3HONIOrMYECKUX U NMAaTOJIOTUYECKUX YCIOBUSX ).

Knemounas meopus cmpoenus op2anuzmos.

m [lemoHcTpanus. IIpuHIMNUanbHBIE CXEMBI YCTPOMCTBA CBETOBOTO U 3JIEKTPOHHOTO
MuKpockomna. Cxembl, MIUTFOCTPUPYIOLIUE METO/bI MpenapaTiBHON OMOXMMUU U UMMYHOJIOTHH.
Mopnenn xknerku. CXeMbl CTPOEHHsS OPraHOMIOB PACTUTENBHOM M KMBOTHOM KIJIETOK.
Mukponpenapatbl KJIETOK pAacT€HUN, JKUBOTHBIX M OJHOKJIETOYHBIX TIpuOOB. @Durypsi
MUTOTHYECKOTO JEJIEHUS B KJIETKaX KOpEIIKa JyKa 0] MUKPOCKOIIOM U Ha cxeme. MaTepuansl,
pacckasbIBarole o ouorpadusx yu4eHbIX, BHECIIUX BKJIAJ B Pa3BUTHE KIETOUYHOMN TEOPUH.

m JlaGoparopnas pabota

N3yueHne KIeTok 6akTepHii, pacTeHUH U )KUBOTHBIX Ha TOTOBBIX MHUKpOIpenaparax ™.

] Ocnognvie nousmus. OpraHu4eckue U HeOpraHMYecKHUe BEIeCTBa, 00pasyroue

CTPYKTYpHBbIE€ KOMITOHEHTBHI KJIETOK. I[IpokapuoThl: OakTepuu U CHHE3EJIeHble BOAOPOCIU
(unanobakTepun). JykapuoTHUECKas KJIEeTKa; MHOI0o0Opa3ue 3yKapuoT; KJIETKU OJHOKJIETOYHbBIX
U MHOTOKJIETOYHBIX OpraHu3MoB. OCOOEHHOCTH pPAaCTHTEIbHON M >KMBOTHOHM KieTok. Slnpo u
LUTOIJIa3Ma — TJIABHBIE COCTaBHbIE 4acTH KiIeTKH. OpraHouabl IUTOIUIa3Mbl. BriroueHus.
Xpomocombl. Kapuorun. MurtoThyeckuil LMKI; MHUTO3. DBHONOTrMYECKH CMBICIT MMTO3a.
[Tono>keHnsl KIIETOYHOU TEOPUU CTPOEHUSI OPraHU3MOB.
B Vmenus. OObSCHIATb PUCYHKH M CXEMbl, IpPEJCTaBICHHblE B ydeOHHKe. CaMOCTOSITEIBHO
COCTaBJIAITh CXEMBI IIPOLIECCOB, IPOTEKAIOMINX B KIETKE, U «IIPUBSI3bIBAThY» OTAEIbHBIE UX ATAIIbI
K pa3UYHbIM KJIETOYHBIM CTPYKTypaMm. MIUmocTpupoBaTh OTBET MPOCTEHIIMMU CXeMaMH U
PUCYHKaMM KIIETOYHBIX CTPYKTYyp. PaboTaTb ¢ MHMKpPOCKOIIOM W H3TOTOBJIATH MPOCTEUIINE
Ipenaparsl AJ11 MUKPOCKOITUYECKOTO HCCIIeI0BaHUSI.
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m MexnpenmMerHele cBsa3U. Heoprannueckas xumus. Xumuueckue cBsizu. CTpoeHHE BELIECTBA.
OKHCITUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIUH.

Oprannyeckast XuMusi. [I[pUHIMITBI OpraHU3aMd OPraHUYECKUX COCTUHEHUH. YTIIEBO/BI,
JKUPBI, OCIKHU, HYKJICHHOBBIE KUCJIOTHI.

®usuka. CBONCTBA KUJIKOCTEH, TEIIJIOBBIC SBJICHUS. 3AaKOHBI TEPMOIUHAMUKH.

PA3JIEJI 3

PasMHoOKeHHe U HHAMBHAYAJIbHOE Pa3BUTHE OPraHU3MOB (5 uacos)

Tema 3.1

PasmHuoxkeHue opranu3mos (2 uaca)

CymHocts U GOpMbI pa3MHOKEHHUSI OpPraHu3MOB. becrnosoe pa3MHOXEHHE pacTeHUN U
KHUBOTHBIX. [1070BO€ pa3MHOKEHHE KMBOTHBIX M PACTEHHIA; 00pa30BaHHE MOJOBBIX KIIETOK,
OCEeMEHEHHWE M OIUIOAOTBOpeHHEe. buonormyeckoe 3HayeHHE IMOJIOBOTO Pa3MHOKEHUS.
L'amemocenes. Ilepuoovl 0b6pazoanus NONOBLIX KIEMOK. DA3SMHOJICEHUE, pPOCH, CO3pesaHue
(metio3) u ¢hopmuposanue nonogvix kiemok. OcobeHHocmu cnepmamozeHe3a U 0802eHe3d.
O1m1010TBOpEHHE.

] JleMoHCTpanust — TUIaKaToB,  WJUIIOCTPUPYIOIIMX  CIIOCOOBI ~ BEreTaTUBHOTO
Pa3MHOXEHHS IUIOJIOBBIX JIEPEBHEB M OBOIIHBIX KYIBTYP; MHKPOIIPETApPAaTOB SHIEKIETOK;
dororpaduii, oTparkarolux pazHooOpas3re MOTOMCTBA y OJHOM Mapbl POIUTENCH.

Tema 3.2

HNuauBuayaibHOe pa3BuTHE Opranu3MoB (oHTorenes) (3 waca)

OMOpHOHANBHBIA  Tepuos  pasBUTHI. OCHOBHblIE  3AKOHOMEPHOCMU  OpOOIeHUs.;
obpazosanue 00HOCIOUHO20 3apooviuwa — Oaacmynvl. [ acmpynayus, 3aKOHOMEPHOCU
00pazosanusi 08YCIOUHO20 3apoovluia — eacmpyivl. Ilepeuunviii opeanozene3 u OanvHelulas
ougpgpepenyuposxa mrawneu, opearnos u cucmem. I1ocTIMOpHOHANBHBIA TEPHOJ PA3BUTHSL.
@®opMbl TOCTAIMOPUOHANIBHOTO NepuoAa pa3BuTHus. Henpsmoe pa3zButue; MOMHBIA U HETOIHBIN
meTtamopdo3. buonornyeckuii cmpici pa3zButus ¢ meramopdozom. [Ipsamoe passutue. CrapeHue.

OO0mme 3aKOHOMEPHOCTH Pa3BUTHS. BUOTE€HETHUECKUI 3aKOH.

Cxoocmeo 3apooviuieli u 2MOpUoOHanbHas oOusepeeHyus npusnaxkos {3axkon K. Bspa).

buocenemuyeckuii 3axon (3. l'exkerv u K. Mioanep). Pabomer A. H. Cesepyosa 00
IMOPUOHATILHOU USMEHUUBOCTIU.
m JlemMoHCcTpanusi TaOMUI, WUIFOCTPUPYIONMX Tpolecc Meramopdo3a y WICHHCTOHOTHX,
MO3BOHOYHBIX (KECTKOKPBUIBIX M YEHIyHYaTOKPBUIbIX, amMuOuii); TaOmui, OTpakarouux
CXOJICTBO 3apObIIICH MMO3BOHOYHBIX JKMBOTHBIX, @ TaKXKe CXEM INpeoOpa3oBaHHs OPTaHOB U
TKaHel B uiorenese.

OcHnosHvie nouamus. Muoroobpasue (opM U pacnpoCTPaHEHHOCTh OECIOJIoro
pasMHOXKeHHUs. bruonorndeckoe 3HaueHue Oecrosioro pazMHo)keHus. IlonoBoe pa3zMHOKEHHE U
ero Owonornyeckoe 3Ha4YeHHWE. [aMeToreHes; MeWo3 © ero OHOJOTHYECKOe 3HaYCHHUE.
Onno10TBOpPEHHE.

B Vmenusn. OOBICHATH TIpOILIECC MEHWO3a M JIpyrue dSTambl OO0pa3oBaHUs IOJIOBBIX KJIETOK,
UCTIOJIb3YS CXEMBI U PUCYHKH U3 yUeOHHMKA. XapaKTepH30BaTh CYLUTHOCTh OECIONIOro U MOJIOBOIO
Pa3MHOXKEHHSI.

m Mexmpenmernole cBs3u. Heopranuueckas xumus. OxpaHa MNOpUpPOJBl OT BO3AECHCTBUS
OTXOJIOB XMMUYECKHX TPOU3BOJICTB.

O®usmnka. OneKTpoMarHuTHoe mone. MoHusupymomee U3IydYeHue, IOHATHE O J03€
U3ITy4eHUs] 1 OMOJIOTUYECKOM 3alluTe.

PA3IEJT 4

HacjiencTBeHHOCTh M H3MEHYHUBOCTH OPranu3mMoB(20 uacos)

Tema 4.1

3aK0HOMEPHOCTH HaCJIe10BaHUS NIPU3HAKOB(10 uacog)

OtkpeiTHE I. Mennenem 3aKOHOMEPHOCTEN HaCJIEJOBaHMs MIPU3HAKOB.

['ubpumonorndeckuii METOT M3y4eHUsT HACIEACTBEHHOCTH.
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I'enemuueckoe onpedenenue noua.

['eHOoTHT KaKk LENOCTHAs cHcTeMa. B3amMmozelicTBhe ayuleIbHBIX U HeaJUIeTbHBIX TCHOB B
OTIpe/ICIICHUH TIPU3HAKOB.

m /lemonctpanms. Kaptel xpoMocoM desnoBeka. PojociioBHBIC BBIAAOIIUXCS TpPEICTaBUTENCH
KYJIBTYpbl. XpOMOCOMHBIE aHOMAJIMH YeJIOBEKA U UX (PEHOTUITMYECKHE MTPOSBICHUSI.
m JlaGoparopHas pabora

Penrenne reHeTHYECKUX 3a/1a4 U COCTABICHUE POJOCIOBHBIX.

Tema 4.2

3aKOHOMEPHOCTH U3MEHUYMBOCTH (6 uacos)

OcHoBHbBIE (GOPMBI U3MEHUMBOCTH. [ €eHOTUNIMYECKAass N3MEHUMBOCTh. MyTanuu. 3HaYCHHE
MyTallii Ui TPAaKTHKH CEIbCKOTO XO3sfWCTBA M OWoTexHojorumu. KomMOWHaTHBHAS
W3MEHUYUBOCTH. DBOJIOIMOHHOE 3HAYeHNE KOMOMHATUBHON H3MEHUYHUBOCTH.

deHoTHIIMYECKAS, WM MOAM(DHUKAIMOHHAS, HM3MEHYHBOCTh. POJIb YCIOBUH BHEUIHEH
CpeIbl B PA3BUTHU U TIPOSBICHUH ITPHU3HAKOB U CBOWCTB.

m Jlemonctpanus. [Ipumepsl MOTUPUKAITMOHHONW H3MEHYHMBOCTH.
m JlaGoparopHas pabota

[TocTpoeHre BapHallMOHHON KPUBOH (pa3Mephl JIMCTHEB PACTCHUH, aHTPOIIOMETPUYCCKHE
JTAHHBIC YJaIIXCs).

Tema 4.3

Cenexnusi pacTeHHii, ?)KUBOTHBIX 1 MUKPOOPTaHU3MoOB(4 uaca)

Llenmpor  npoucxosicoenus u MHO2000paszus KyavmypHolx pacmenuti. Copt, TOpoAa,
mraMM. METONIbI CEeNIEKIIMA PACTCHHA W JKUBOTHBIX. JIOCTHIKEHWS W OCHOBHBIC HAIpaBIICHUS
COBPEMCHHOM CENCKIUHM. 3HAUYEHUE CENCKIUH Uil  Pa3BUTHA  CEIbCKOXO3SICTBEHHOTO
MIPOU3BOJICTBA, METUITUTHCKOW, MUKPOOHUOJIIOTHYECKOM B IPYTUX OTpaciiei MPOMBIIUICHHOCTH.

m Jlemonctpanus. CpaBHUTEIBHBINM aHATU3 TOPO/] IOMAITHUX )KUBOTHBIX U COPTOB KYJIBTYPHBIX
pacTeHWd W WX JUKUAX TpenkoB. Kowieknuu W mpemapaThl COPTOB KYJIBTYPHBIX PACTCHHH,
OTJIMYAIOIIUXCSI HAUOOJIBIICH TUIOJIOBUTOCTBIO.

Ocnognvie nonamus. I'ed. [€eHOTHT Kak cucTeMa B3aMMOJICHCTBYIONINX T€HOB OpPTraHU3MA.
[Mpusnak, cBoicTBO, (peHoTHIl. ['eHEeTHUECKOE OIpeleieHUue Mojla y KHUBOTHBIX W PACTCHUM.
HacnencrBennass W HEHACJCACTBEHHAs W3MEHYMBOCTh. MYyTallMOHHAasE W KOMOHWHATWBHAs
M3MEHYUBOCTh. Moaudukauu; HopMa peakiuu. Cenexius; rudpuausaius u otoop. ['ereposuc
U TIOJUTUTONTHSI, UX 3HaueHue. CopT, mopoja, mTaMM.

B Vuenus. OOBSACHATHP MEXaHU3MBI Iepelayd TPU3HAKOB U CBOWCTB M3 TIOKOJCHHS B
MTOKOJICHUE, a TAK)Ke BOSHUKHOBEHUE OTIIMIHMHA OT POAUTEIHCKUX (GOPM y MOTOMKOB. COCTaBIATh
MpOCTEiIMe POJIOCIOBHBIE M pellaTh TeHeTHdeckue 3afaud. [loHMMarh HEoOXOAMMOCTh
Pa3BUTHS TCOPETHYECKOHM TEHETHMKHM W  TMPAKTUYCCKOW CENIEKIIMH JUIS  TTOBBIIICHUS
3G (HEeKTUBHOCTH  CENBCKOXO3SMCTBEHHOTO TMPOM3BOJACTBA U  CHIDKEHUS Cce0eCTOMMOCTH
MIPOJIOBOJIHCTBUSL.

m Mexnpenmernole cBsi3u. Heopranwueckas xumug. OxpaHa TpHUPOIBI OT BO3ACHCTBUS
OTXOJIOB XUMHYECKUX TPOU3BOJICTB.

Oprannveckas xumus. CTpoeHne # (GYHKIMM OPraHUYECKUX MOJEKYNI: OeNKw,
HyksenHoBble kucnotsl (JJHK, PHK).

O®uszuka. J[MCKpeTHOCTh ANeKTpudeckoro 3apsaa. OCHOBBI MOJEKYISAPHO-KUHETHUECKON
Teopuu. PeHTreHoBckoe m3irydenue. [loHATHE 0 03¢ H3JTydeHUs U OMOJIOTHYECKOM 3aluTe.

PA3JIEJL 5

B3auMooTHOmIEeHus1 opranuzma u cpeabl. OcHOBBI 3K0JI0THH (5 Yacos)

Tema 5.1

Buocdepa, ee crpykrypa u pyuxkuuu (3 uaca)

buocdepa - xxuBas obonouka muaHeTsl. CTpykTypa 6uochepsl. Komnonenmol duocgepwi:
JHCUBOE BeUeCmBo, 8UO0BOL COCMAS, PA3HO00OpaA3ue U 8K1a0 & buomaccy, OUOKOCHOe U KOCHOe
sewecmso o6uocghepvr (b. U. Beprnaockuii). KpyroBopot BemectB B mpupojae. EcTecTBeHHbBIE
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cooOmiecTBa KHUBBIX OpraHu3MoB. bruoreoreHo3sl. KOMITOHEHTH! OHMOTE€OIIEHO30B: MPOAYLICHTHI,
KOHCYMEHTHI, PEIyleHTh. bHomeHOo3bl: BHIOBOE pa3sHOOOpa3ue, IIOTHOCTh MOy,
ouomacca.

Abunotndeckue GaxkTopel cpenasl. Ponb TeMIepaTypbl, OCBEHUIEHHOCTH, BIQKHOCTH H
Ipyrux (akTopoB B IKH3HEIEATENBHOCTH cooOmiecTB. VHTEHCHBHOCTh JeicTBUs (akTOpa
cpenpl;  orpaHuuMBaromui  ¢aktop. B3ammopeiictBue  (pakTopoB  cpenpl,  IpEAEINbI
BBIHOCITUBOCTU. buotnueckue ¢axtopsl cpensl. Llenmu u cetw nutanus. Oxosocuueckue
nupamuowl: uucen, ouomaccwvl, 3Hepeuu. CMeHa OMOIEHO30B. [IpuunMHBI CMEHBI OHMOLIEHO30B;
(bopMHpOBaHNE HOBBIX COOOILECTB.

@®opMBbl B3aMMOOTHOIICHUH MEXIy OpraHu3Mamu. [103uTHBHBIE OTHOIIECHHUS — CUMOMO3:
MYTyaju3M, KOOIlepauus, KOMMEHCATU3M. AHTHOMOTHYECKHE OTHOIICHHS: XHUIIHUYECTBO,
napasuTu3M, KOHKypeHIs. HelTpaibHble OTHOIEHUS! — HEHUTPaIH3M.

| JleMoHCTpanus: a) CXeM, WUIIOCTPUPYIOIIMX CTPYKTYpY Ouochepst u
XapaKTEepPU3YIOIIMX OTACIbHBIC €€ COCTaBHBIC YAaCTH, TAOJIHUI] BUJOBOTO COCTaBa U Pa3HOOOpas3HsI
KHUBBIX OPraHU3MOB OHOC(hepsl; CXeM KpyroBopoTa BELIECTB B IPUPO/IC;

0) KapT, OTPAKAIOIIUX Ie0JIOTUYECKYI0 UCTOPHIO MaTepUKOB; PaCIpOCTPaHEHHOCTU
OCHOBHBIX OMOMOB CYIIH;

B) nuaduibMoB 1 KuHOGMIBMa «bruocdepay;

r) IPUMEPOB CUMOMO03a IPEACTABUTEINCH pa3IMYHBIX HAPCTB )KUBOM MPHPOIBL.

] JlaboparopHsble u MPAKTHYECKHE paboThI

CocraBiieHHe CXEM Mepeayd BEIIECTB M SHEPruu (LIeTei mutanus)™.

W3ydeHue 1 onucaHue SKOCUCTEMBI CBOEH MECTHOCTH, BBISIBIIEHUE TUIIOB B3aMMOJICHCTBUS
Pa3HbIX BUJOB B JAaHHOM SKOCUCTEME™.

Tema 5.2

Buocdepa u uenosek (2 uaca)

[TpupoaHbie pecypchl U UX UCIIOJIb30BAHUE.

AHTpOIIOTeHHBIC (AaKTOPBI BO3JICHCTBUS HAa OHWOIEHO3BI (POJIb YEJIOBEKAa B TPHPOJIC);
MOCNEACTBHSl  XO3MMCTBEHHON  JedATeIbHOCTH  dYenoBeka. [IpoOnembl  panroHanIbHOTO
IPUPOIONIOIB30BAHUS, OXPAHBI PUPOIBL: 3allITa OT 3arPs3HEHMIA, COXpaHEHHE ITAJTOHOB H Ta-
MSITHUKOB TIPUPO/IbI, 0OecrieueHre MPUPOAHBIMHI pECypcaMy HACEICHHUS TIIAaHETHI.

m JleMOHCTpamus KapT 3al0BEIHbIX TEPPUTOPUI HAIIEH CTPaHBI.
m [IpakTnueckas paéora

AHaJn3 U OLIEHKA MOCIIEACTBUM 1eATEIbHOCTH YeJIOBEKa B IKOcHcTeMax *.

[ | OcHnosnvie  nouwsmus.  buochepa. buomacca  3emmu.  buonmormueckas
OPOAYKTHUBHOCTH. JKMBOe BemecTBO M ero ¢yHKUMU. Buonornyeckuii KpyroBopoT BeIIECTB B
npupose. Jkonorus. Buemnss cpena. Okonornyeckue ¢pakropbl. AOnoTuyeckue, ONOTHUECKHE
U aHTPOINOTeHHbIE (PAKTOpPBl. DKOJOTHYECKUE CUCTEMBI: OMOreoleH03, OMOLEHO03, arpoleHO3.
[lpoxyneHTsl, KOHCYMEHTHI, peaymeHThl. CaMoperynsanus, CMeHa OHOIEHO30B U
BOCCTaHOBJICHHE OMOIIEHO30B.

Bo3zgeiicTBue yenoBeka Ha 6uochepy. OxpaHa mpUpobl; OUOTOTUYECKUN U COIUATBHBIN
CMBICII COXpaHEHHMS BUJIOBOTO pasHooOpa3us OMOIIEHO30B. ParmonansHoe
IPUPOIONIONB30BAHNE; HEHCUYEpIIaeMble M HMCYEpPHaeMble PEeCypChl. 3alOBEIHHUKH, 3aKa3HHUKH,
napku. Kpachas kaura. buonuka.

[ Vmenus. BBIIBIATE TPU3HAKK TPHUCIOCOOJICHHOCTH BHJIOB K COBMECTHOMY
CYIIECTBOBAaHMIO B JKOJIOTUYECKUX CHUCTeMaxX. AHaJIM3MpPOBAaTh BHJIOBOW COCTAaB OMOIIEHO30B.
Boiienste otaensHble (OpMBI B3aMMOOTHOIIEHUI B OMOLIEHO3aX; XapaKTepH30BaTh MHIIEBbIC
CeTH B KOHKPETHBIX YCIIOBHUSAX OOUTAHMS.

[IpuMeHsATH Ha TMpaKTHKE CBEIACHHUS OO0 HSKOJOIMYECKHMX 3aKOHOMEPHOCTSAX B
NPOMBIIIJICHHOCTH M CEJIBCKOM XO3SICTBE ISl TPABWJIBHOW OpraHW3allid JIECOBOJCTBA,
pBIOOBOJICTBA U T. J., a TAKXKe JUIsI PEIIEHUs] BCEr0 KOMIUIEKCA 33734 OXpaHbl OKpYyKaromien
Cpebl ¥ PaMOHAITLHOTO TPUPOAOTIOIH30BAHUS.
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m MexnpenmeTrHsie cBsi3u. Heopranwmueckas xumusa. Kucmopox, cepa, asor, ¢ocdop,
yraepoa, UX XUMHueckue cBoiicTBa. OXpaHa MPHUPOABI OT BO3AECUCTBUSA OTXOJI0OB XUMHYECKHX
IIPOU3BO/ICTB.

Ousznyeckas reorpadus. Knumar 3emiu, KaumMaTuueckas 30HaIbHOCTb.

Owusuka. [Tonarue o 103e u3IydeHust 1 OMOIIOTUYECKO 3aIuTe.

3akmouenue (2 uaca)

Pe3zepBHoe Bpems - 7 yacos
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TemaTuyeckoe NJIAHUPOBAHUE
C YKa3aHMEeM YacoB HA OCBOCHHUE KaK/I0N TeMbl

Pa3nennl, TeMbl KoanuecTBo
4acoB
7 kJaace
BBenenue
IapcrBo IIpokapuoThbl
apcrBo I'pubsbl
JInmaiHuKu

Pasznea 1. HapcTBo PacTtenust

OOm1ast XapaKTEpUCTHKA PACTEHHUH

IToguapcrBo Husmue pacrenus

[TonuapcrBo Beicuiue pactenus

Otnen I'omocemeHHBIE

OTI[GJ'I HOKpHTOCGMeHHHe

Paznen 2. llapcTBo 2KuBoTHbBIE

O61ua51 XApPAaKTCPUCTHKA )KNBOTHBIX

[TonnapctBo OHOKIIETOUHBIE

[TonuapcTBo MHOrOKIIETOYHBIE

Tun KuimeyHonoaocTHEIE

Tun I1nockue yepsu

Tun Kpyrasie yepsu

Tun Konpuarele uepsu

Tun Momrocku

Tun YneaucroHorue

I—‘\INOJI—‘I\J(JOI—‘I\JI—‘(QJOI\J-PNNI—‘I—‘OOOOOO

Tun Urnokoxue
Tun Xopnossie. [Toarun becuepenneie

IToxrun Io3Bonounsie. Hankimacc PuIOb!

Kinacc 3eMmHOBOIHEBIE

Kunacc IIpecMbikarommecs

Kiacc IItunesl

Knacc MieKonuTaroIme

Pasnen 3. IlapcTBo Bupycsl

3akjao4yeHue

AN IAINININ

Pe3eps

~
o

Hroro

8 ki1acc

N

Tema 1. MecTo yenoBeka B CHCTEME OPraHMYECKOr0 MUpa

N

Tewma 2. [IpouncxoxaeHune yeaoBeka

[EY

Tema 3. Kpartkast ucropus pa3BuTusi 3HaHUN O CTPOEHUH U (PYHKLUAX B
OpraHU3Me YeJI0BeKa

o

Tewma 4. O6muit 0030p cTpoeHus U QYHKIIMN OPraHN3Ma YEJIOBEKa

=
o

Tewma 5. Koopaunanus u perynsuust

Tema 6. Oniopa u JBHKEHUE

Tema 7. BHyTpeHHss cpena opraHuzma

Tewma 8. Tpancnopt BelecTB

Ol w00

Tema 9. JIpixanue
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Tema 10. [TumeBapenue

Tema 11. OOMeH BelIeCTB ¥ SHEPTUU

Tema 12. Brinenenue

Tewma 13. ITokpoBsl Tena

Tema 14. Pa3mMHOXKEHUE U pa3BUTHE

Tema 15. Briciiasg HepBHas 1€4TE€IbHOCTD

Tewma 16. YenoBek U ero 310poBbe

Pesepn

NP OIWW NN o1

HUroro

~
o

9 kjacc

BBenenne

Pasznesa 1. IBosiionus ;KUBOro Mupa Ha 3emJe

21

MHoroo6pasue xuBoro mupa. OCHOBHBIC CBOHCTBA

PazBurtue OMooruu B JOAAPBUHOBCKUN IEPUOT

Teopus JlapBuHa 0 IpOUCX0KIEHUU BUOB IyTEM €CTECTBEHHOr0 0TOOpa

ITprcnocoOIeHHOCTh OPraHu3MOB

MuKpo3BOTIOIHS

Maxkpo3BoIFOLHS

Bo3uuknoBeHMe KU3HN Ha 3emiie

PasButnHe xu3nu Ha 3emie

WINWININOTINN

Pazjen 2. CTpykTypHasi Opranu3ainus ;KMBbIX OPraHu3MoOB

10

XumMuueckas OpraHn3anus KJICTKHU

N

OOMeH BelEeCTB U SHEPruu

w

CtpoeHue u QyHKIINH KJIETOK

Pa3nes 3. PazMHokeHHe M pa3BUTHE OPraHU3MOB

Pa3sMHOkXEeHHE OpraHn3MoB

I/IHI[I/IBI/II[yaJ'IBHOC Pa3BUTHEC

Pa3gen 4. HaciieaCTBEeHHOCTHh M H3MEHYHMBOCTD

3aKOHOMepHOCTI/I HACJICIOBAHU ITPHU3HAKOB

3aKOHOMEPHOCTH W3MEHYHUBOCTU

CCJ'ICKI_[I/IH paCTeHHﬁ, JKUBOTHBIX U MUKPOOPTIaHN3MOB

Pa3nea S. BzanmooTHomeHusi opranusma u cpeabl. OCHOBBI
JKOJIOTHH

buocdepa, ee crpykTypa 1 QyHKIMH

buocdepa u yenosek

3aKkIr0YeHne

Pe3eps

Hroro
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