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OdenepanbHas pabodass mporpamMma 1o ydeOHomy mpeametry «buonorus»
(yrnyOnénHbeiii ypoBeHb) (mpeameTHas o0sacTh «EcTecTBEeHHO-HAy4YHBIE MPEAMETHI)
(mamee COOTBETCTBEHHO — TMporpamMma Mo Ouojgoruu, OHOJOTHS) BKIIOYAET
MOSICHUTEINIBHYIO 3aMHUCKY, COIepKaHue O0yUYeHUs, INIAHUPYEMBIE PE3YIbTaThl OCBOCHUS
MPOrpaMMBbl 110 OMOJIOTUHU, TEMAaTUUECKOE TUIAaHUPOBaHUE.

HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o OHOJOTMKM OCHOBHOTO oOmIero oOpa3oBaHus (YriryOJE€HHBIN
YpOBEHb) COCTaBJICHa Ha OCHOBE TpeOOBaHMI K pe3yslbTaTaM OCBOEHHUSI OCHOBHOM
o0pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOI'O OOLIEro 00pa3oBaHMs, MPEICTaBICHHBIX
B ®I'OC OOO, c yueroM deaepanbHoil paboueld NpPOrpaMmbl BOCIHTAHUS
11t 0011e00pa30BaTENbHBIX OpraHU3aLUM.

[Iporpamma 1o OHOJIOTMM OpPHUEHTUpPOBAHA HA OOYYAIOUIMXCS, MPOSBISIOMINX
NOBBIIEHHBI MHTEpEC K HM3Yy4YeHHIO OMOJIOTMM, W HampaBjieHa Ha (OpMHpOBaHUE
€CTECTBEHHO-HAYYHOM  TPaMOTHOCTM W  OpraHU3alMi0  U3Y4YeHHs  OHOJOTUH
Ha JIeSATEIHbHOCTHON OCHOBe. B mporpamMmMe mo OHMOJOTMHM yUUTHIBAIOTCS BO3MOMXKHOCTH
ouonornu B peanm3anuu TpeboBanuit GI'OC OOO K MmIaHUPYEMBIM JUYHOCTHBIM,
METaNpeAMETHbIM U IPEIMETHBIM pe3yJbTaTaM OOydeHHs! Ha yriIyOJIEHHOM YpOBHE, a
TaKXKe pealn3alys MEXIPEAMETHbIX CBA3€H eCTECTBEHHO-HAy4YHBIX  y4eOHBIX
IpEeIMETOB OCHOBHOT'O 00111€r0 00pa3oBaHusl.

[IporpaMma BKJIIOUAeT pacHpelielieHUe CoJIep)KaHusl y4yeOHOro MaTepuana
c 7 mo 9 kjacc, a TaKKe PEKOMEHAYEMYIO IOCJIEA0BAaTEIbHOCTh H3YUYEHHUS TEM,
OCHOBaHHYIO Ha JIOTMKE Pa3BUTHUS MPEJIMETHOTO COJIEp)KaHUS C YUETOM BO3PACTHBIX
0COOCHHOCTEH 00yJarOITHUXCH.

[Iporpamma no 6uosoruu paspaboraHa C LEJIbI0 OKa3aHUS METOANYECKON OMOILU
YUUTEII0 B CO3JJaHUM pabodeil MporpaMMbl 0 yUeOHOMY IIPEIMETY.

B mporpamMMe 1o OM0JIOTHH ONPEIENSIOTCS OCHOBHBIE II€JIM M3YYEHUsI OMOJIOTHU
Ha yriyOJ€éHHOM ypOBHE OCHOBHOI'O OOIIEro oOpa3oBaHus, MIIAHUPYEMbIE PE3yIbTaThl
OCBOEHUS Kypca OMOJIOTUH: TUYHOCTHBIE, METAIIPEIMETHBIE, ITPEIMETHBIE.

Bbuonorus BHOCUT CyIIECTBEHHBIN BKJIaJ B Pa3BUTHE y OOyUYaIOUIUXCS HAYyYHOTO
MHUPOBO33pEHUS, BKIII04Yasi (OPMUPOBAHUE MPEACTABICHUIM O METO/IaX MO3HAHUS KUBOMH
IPUPOJIBI, MO3BOJIAET CHOPMUPOBATH CUCTEMY HAayYHBIX 3HAaHHUU O JKUBBIX CHUCTEMaXx,
YMEHHS UX PUMEHSATH B Pa3HOOOPA3HBIX )KU3HEHHBIX CUTYaIIUAX.

buonornueckas moAroroBka Ha YriyOJEHHOM YpOBHE CIOCOOCTBYET Pa3BUTHUIO
MOTHBAILIMU K U3YYEHUIO OMOJIOTHH, TOHUMAHUIO0 00YJalOMIMMHCA HAYYHBIX MPUHIUIIOB
OpraHM3alUU JIEATEIHHOCTH YEJIOBEKa B KMBOM MPHUPOJIE, MTO3BONISET 3aJI0)KUTh OCHOBBI
9KOJIOTMYECKON KYJBTYpbl, 3J0pPOBOr0 00pa3a >KWU3HHM, CIHOCOOCTBYET OBJIAJECHUIO
OOy4aloOUMMHUCS CHEIHATbHBIMA OHOJOTHYECKUMU 3HAHUSMH, 3aKJIaJbIBAIOLIIUMU
OCHOBY JUIs JaJbHEHIIEro OMOJIOrHYeCKOro o0pa3oBaHusl.
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Henssmu oOydeHUsT OMOJIOTMM HA YPOBHE OCHOBHOrO o00IIero oOpa3oBaHUs
(yriyOnéHHbBIN ypOBEHb) SBIISIOTCS:

pa3BUTHE HMHTEpPECa K H3YYCHHIO >KU3HEIEATEIBHOCTH OMOJOTHYECKHX CHUCTEM
pa3HOTO YpOBHS OpraHM3allH, OCOOCHHOCTSIM CTPOCHHS, IKHU3IHEACSITEIbHOCTU
OpraHM3Ma YeJIOBeKa, YCIOBUSIM COXPAHEHHS €T0 3/I0POBBS;

dopmMupoBaHUE YMEHHUN MPUMEHITH METO/IbI OMOIOTUYECKOW HAYKHU JIJISI U3YUEHUS
OMOJIOTMYECKUX CUCTEM, B TOM YHCIIE OPTaHU3Ma YEIOBEKa;

BOCIIUTAHWE DKOJOTUYECKOW KYNBbTYphl B IEIAX COXPAaHEHHS COOCTBEHHOTO
3JIOPOBBSI M OXPaHbI OKPYKAIOIIEH CpeIbl;

pa3BUTHE MPEJCTaBICHUN O BO3MOXHBIX cdepax Oyayuieil npodeccuoHalibHOU
JeSITeTbHOCTH, CBSI3aHHOW ¢ OMOJIOTHE, TOTOBHOCTH K OCO3HAHHOMY BEIOOPY mpoduiis
Y HaNPaBJICHHOCTH JlajbHEeHIIero o0ydeHusl.

JlocTKeHre IeNeid mporpaMMmbl MO OWoNOTHH 00eCreYrBacTCsl pelICHHEM
CJIEIYIONINX 3a]a4:

npuobpeTeHne 00yYaroIMMUCS 3HAHUW O JXKUBOW MPHPOJE, 3aKOHOMEPHOCTSIX
CTPOCHHS, JKU3HENEATCIILHOCTH W CpefooOpasyromied poiu TpubOB, paCTCHHIA,
KUBOTHBIX, MHKPOOPTaHU3MOB, O YEJOBEKE KaKk OWOCOIMAIBHON CHCTEME, O POJH
OHMOJIOTHH B MTPAKTUIECKON ACSITEIbHOCTH JIOICH;

OBJIaJICHUE YMEHHUSIMHU TPOBOJUTH HCCIENOBAaHUS OOBEKTOB >KUBOW IMPUPOJIBI
C HCIIOJIb30BAaHUEM JIAOOpAaTOPHOTO OOOpPYAOBaHUS U HMHCTPYMEHTOB LU(PPOBHIX
nabopaTopuil, opraHu3aluy HaOIIOAEHUS 32 COCTOSSHUEM COOCTBEHHOTO OPraHU3Ma;

OCBOCHHE TPUEMOB pabOTHl ¢ Ouosoruueckoil uHGOpMalMe, B TOM YHCIE
O COBPEMEHHBIX JIOCTH)KEHHUSX B 0O0JacTu OuoNOruM, €€ aHalu3 M KPUTUYECKOE
OIICHUBaHUE;

OCBOCHHE JKOJOTUYECKU IPAMOTHOTO TOBEJCHHS, HAMPABIEHHOTO HA COXPAHEHHE
COOCTBEHHOTO 3JI0POBbsI M1 OXPAHBI OKPY>KAIOIIEH MPUPOTHON CPEIbI;

npuoOpeTeHne TpeACTaBlIeHn o cdepax mnpodeccHoHaTbHON esITEIHHOCTH,
CBSA3aHHBIX C OWONOTHEW ¥ COBPEMEHHBIMH  TEXHOJOTHSIMH, OCHOBAaHHBIMHU
Ha JIOCTIKEHUSAX OMOJIOTUH.

OO0111ee yncio yacoB, PEKOMEHJOBAHHBIX JJIs1 U3yUeHUs! OMOJIOTUU Ha YIiTyOJIeHHOM
ypoBHe, — 272 4daca: B 7 kjnacce — 68 yacoB (2 yaca B Henento), B 8 kiacce — 102 ygaca
(3 gaca B Henenmo), B 9 kiracce — 102 waca (3 waca B Heleo).

[lpennaraemplii B mporpamMmme 1O OHOJNIOTHM — NEpeyeHb  JabOpaTOPHBIX
U TPAaKTHUYECKUX padoT SBISETCS PEKOMEHAATEIbHBIM, YUWUTENb JENaeT BBIOOp
Ipy TPOBEACHUM JTAaO0OPATOPHBIX pPabOT M OMBITOB C YYETOM WHIWBHIYATBHBIX
0COOCHHOCTEW 00ydJalomUXcs. CHHCKAa SKCIEPUMEHTANIbHBIX 3aJlaHul, MpeagaraeMbix
B paMKaX OCHOBHOT'O TOCYAapCTBEHHOTO SK3aMeHa M0 OMOJIOTHH.
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COAEPKXAHUE OBYYUEHUA

7 KIIACC

BBenenue

[utonorus — Hayka o kieTke. CoBpeMeHHas KietouHas Teopusi. Knerka — enununa
CTPOCHMS, KUZHEACIATEIBHOCTA U PA3MHOKEHHS KUBOTO. XUMHUUYECKUNA COCTAB KIIETKH.
CrpykTypHas opraHuzaius KJIeTKi. DyKapHUOTHbBIE U TPOKAPUOTHBIC KJIETKU. MeMOpaHa.
[uronnasma. Opranouasl. Enunas memOpaHHasi cucTeMa KJIETKU. MUTOXOHIpPUU U
mmactuabl. Llutockener u opranonasl ABUMKEeHUA. Anpo. Xpomocomsl. ['eHbl. Y 1BOCHUE
xpoMocoM. IImomanocTe kierku. Knerounslii nukin. Murto3. Meio3. PazmHOxeHue.
Tumel )KU3HEHHBIX IIMKJIOB.

Bupyconorus — nayka o Bupycax. Bupycel — Hekinerounsle ¢opmbl. Bxman
POCCUNCKHUX U 3apyOeKHBIX YUEHBIX B pa3BUTHE BUPYCOJIOTHHU. BupycHble 3a00sieBaHUs
pacTeHUi, )KUBOTHBIX U YeJIOBeKa. Mepbl PO MIaKTUKN BUPYCHBIX 3a00JIeBaHUM.

CoBpemeHHas KJaccudukaims OpraHu3MOB, OCHOBHBIE IIPUHIUIIBI.
Knaccugukanus opraHusmMoB M 3BOJIOLMOHHOE ydeHue. Teopus sBomtonuu Yapib3a
JlapBuHa.

MGTO}ILI HAay4YHOI'O IIO3HAHHA B OMOJIOTHH. HpaBI/IJIa pa6OTBI CO CBCTOBBIM
MHUKPOCKOIIOM. BpeMGHHBIG )41 ITOCTOAHHBIC MUKpPOIIpCIIapaThl. MGTOILI/IKEI
IMPUTOTOBJICHUSA BPCMCHHBIX MUKPOIIPCIIaApaTOB. MI/IKPOCKOHI/IH OIITHYCCKasi,
QJICKTPOHHAA, CKAHUPYIOIIast, 30HJ0Bad.

Jlemoncmpayua 1OPTPETOB YYEHBIX, MHUKpOdOTOrpaduil KIETOYHBIX CTPYKTYD,
BBITIOJTHEHHBIX C TTOMOIIBIO PA3IMYHBIX TUTIOB MUKPOCKOTIHH.

Jlabopamopnusie u npakmuueckue padomot

[IpaBuna TexHUKHU O€30MACHOCTH MPHU MPOBEICHUN Ja00PATOPHBIX M MPAKTUYECKUX
pabot. OCHOBBI MHKPOCKOIHMH: TPHUTOTOBJICHHE BPEMEHHBIX TpernapaToB u pabdorta
¢ mukpockornoM. OdopmieHre pe3yibTaToB pabOThl ¢ MUKPOCKOIIOM.

bakrepumn u apxeu

Mukpobuosnoruss — Hayka O MukKpoopranm3max. OCOOEHHOCTH CTpPOCHUS
MPOKApUOTHOW KiIeTKu. MHorooOpasue popm kietok 6aktepuii. Poct u pazmMHoxkeHUE
Oaktepuit. Cmopsl Oakrepuil. JKuzHemesTENbHOCTh OakTepwii: aBTOTPOPHBIE U
rereporpodHble, aHAadpoOHBIE W a’poOHble OakTepuu. llmaHoOakTepun M HX POJTh
B TIPUPOJIC.

Oco0eHHOCTH OpraHu3alu apxed M UX OTIWuua OT Oakrepuil. Ponb apxei
1 OakTepuii B BOBHUKHOBEHUH DYKapHOTOB.

PacnpoctpanéHHocTh OakTepuil U apXei, uX poJib B MPUPOJIE U KU3HU YEJIOBEKA.
Poxb 6akTepuii B OMOTC€OXHUMHYCCKUX ITUKIIAX.

Jlabopamopnule u npakmuueckue padomai
N3ydenne MeTo10B e3MH(MEKINN U CTEPUITU3ALINH.
N3yuenne mopdonorun 0akTepuil Ha MUKPOCKOITMUECKUX Mpenaparax.
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MHoroo0pa3ue 0{HOKJIETOYHBIX 3YKAPUOT

OCHOBHBIE€ MPU3HAKU OJTHOKJIETOYHBIX 3yKapuoT. CTpoeHue, IBUKEHUE, TUTaHHE,
Pa3MHOXEHUE OJHOKJIETOYHBIX aBTOTPO(PHBIX U reTepOTPOPHBIX 3YKAPUOT HA MPpUMEPE
ABIJIEHBI U TPUIIAHOCOMBI, TPUXOMOHA/Ibl U KUIIEYHOU JAMOIMH, nH(pY30pun Ty(heabku
U MaJSIPUMHOTO IMIa3MOJusl, paauossipuil u gpopamunudep, aME€Obl nMpoTesi, TUaTOMEH.
3HaueHuEe OJHOKJIETOYHBIX 3YKApUOT B MPUPOJE U KU3HU yenoBeka. CoHHast OOJe3Hb,
6one3np [llaraca. Koxuslil 1 BucuepanbHbli neimmanno3. TpuxoMonuas. JIsmMomamos.

Jlabopamopnusie u npakmuyeckue padomot
N3ydeHne OMHOKJIETOUHBIX OpPraHW3MOB TIOJ MHUKPOCKOIIOM Ha BPEMEHHBIX

1 GUKCUPOBAHHBIX MUKpOIIpenaparax.

ApXemIacTUAHbIe WIH «PACTEeHHS»

boranuka — HayKa 0 pacTeHUsAX

Kpatkast uctopusi pazsutus 6otaHuku. boranuka m oOBEKTHI €€ UCCIeI0BaHUM.
OOBEM 1apcTBa «pPacTEHMs» B COBPEMEHHOM CHUCTEME OpraHudeckoro mupa. Paznensl
6oranuku. CBsi3b OOTAaHUKH C JAPYTMMH OHOJIOTMUECKHMMH HAayKaMH, MEIUIUHON U
CEJNIbCKUM XO03UCTBOM. Ponb GoTaHuku B (hOPMUPOBAHWU COBPEMEHHON €CTECTBEHHO-
Hay4YHOU KapTuHbl Mupa. [lepcriekTuBbl pa3BUTHs OOTaHMKU Kak Haykd. [IpumeneHue
O0oTaHWYeCKUX 3HAHUU yenoBekoM. [Ipodeccun yenoBeka, CBSI3aHHbIE C OOTAHUKOM.

Jlemoncmpayus NopTPETOB YUEHBIX, )KUBBIX PACTEHUN, KOJUICKIIUN U MYJISKEH.

O61mas opranu3anus pacCTUTEJIbHOI0 OPraHu3Ma

PacturtenbHas kineTka u €€ 0COOEHHOCTH.

Pactutenbubie TkaHu. OTKpBITHE pacTUTENbHBIX TKaHed. CTpoeHue U (PyHKIIMU
pactuTenbHbIX TKaHed. [IpocTeie u crnoxHbie Tkanu. OOpazoBaTeibHbIE, MTOKPOBHEIE,
OCHOBHBIE, MEXaHHUECKHUE, TTPOBOISIINE TKAHU.

Opranbl U CHCTEMBl OpPraHOB PACTUTEIBHOI'O OpPraHMW3Ma, WX B3aHUMOCBS3b.
PactuTenbHBIN Opranu3M Kak euHoe 11efioe. BereraTuBHbIE M reHEpaTUBHBIC OPTaHbI.

Jlemoncmpauyusa onbITOB IO 0OHAPYKEHHUIO B CEMEHAX PACTEHUI BOJIbI, MUHEPAJIbHBIX U
OpraHMYeCKUX BEIIeCTB, KpaxMmaia, Oelka u JKupa.

Jlabopamopnbsie u npakmuueckue padomot.

N3ydyeHne CTpOeHHMs pPACTUTENIBHBIX KJIETOK Ha TOTOBBIX M BPEMEHHBIX
MHKpOIIpernaparax.

HaGmronenne mporiecca mia3Moin3a W JEMIa3Mon3a B PAaCTUTEIbHBIX KIIETKaX
IOJ, MUKPOCKOIIOM.

N3yuenne 0coOOCHHOCTEH CTPOCHUSI TKaHEH pAacTEHWH HAa TOTOBBIX U BPEMEHHBIX
MHKpOIIpErnaparax.

N3ydeHne cTpoeHUsI OpraHoOB PacCTEHUU Ha KUBBIX OOBEKTaX U repOapHbIX
obOpa3sIax.

CnopoBble pacTeHust
KpacHble, 3esiénpie 1 XapoBble BOAOPOCIH. AJIBrOJIOTHS — HayKa O BOJOPOCIISX.
Bonopocnu — HeTakCOHOMHMYECKasi TpyMna OpraHu3MOB, MPUCIOCOOJICHHBIX K YKU3HU

6
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B BOJHOM cCpele, OTHOCSALIMXCS K pa3MyHbIM LAPCTBAM B COBPEMEHHOW CHUCTEME
OPraHn4ecKoro mupa. Mecro KpacHbIX, 3€JEHBIX U XapOBbIX BOJOPOCIIEH B COBPEMEHHOU
CUCTEME OpraHn4eckoro Mupa. OCOOEHHOCTH UX CTPOEHUS, PA3MHOKEHUS U KU3ZHEHHBIX
LMKJIOB Ha IPUMEPE XJIAMUJIOMOHA/IbI, XJIOPEJUIbl, KIaa0(opsl U yIbBbI, CHUPOTHUPHI U
Xaphbl, TOPQUPBHIL.

bypble BOAOpoOCIM, MX TaKCOHOMUYECKOE IIOJIO)KEHHUE BHE LAPCTBA PACTEHUM.
Ku3HeHHble TUKIBI JaMUHapuu (Mopckas kamycTta) U ¢ykyca. Pacnpoctpanenue
1 sKosiorus. Posib B pupo/ie U 3HaYeHUE B KU3HU YEIOBEKA.

[IpoucxoxieHrne BBICHIUX pacTeHUil (AIMOpPHOPUT) OT XapoBBIX BOAOPOCIEH.
CoBpeMeHHbIE MOAX0Abl K CUCTEMATHUKE PACTEHUH.

MoxoBuaHbIE WIn MXH. OOmmas XapaKTEPUCTHUKA, CTPOCHUE
U JKU3HEIESITeNIbHOCTD, )KM3HEHHBIN LMK MX0B. MHOroo6pasue MxoB. KykylnkuH éx u
charuym. PacnpocTpaHeHre | SKOJOTHMs MXOB. 3HAY€HHWE MXOB B TMPUPOJAE H
KU3HENesATeIbHOCTH yenoBeka. ToppoodpazoBanue. [leuéHouHNKN 1 AHTOLIEPOTOBBIE.

IlnaynoBuansie (miaaynsl). OOmas xapakrtepuctuka. Mopdomoruueckue
O0COOCHHOCTU BETreTaTUBHBIX OpraHoB. OCOOEHHOCTH OpraHU3aIluH, )KU3HEHHOTO UK
iayHa — OynaBoBugHoro.  IlomoBoe — mokojeHWe, — peayKuus — ramerodura.
PacnpocTpaneHnne U 5KOJIOTHsl MJIAYHOBUIHBIX. 3JHAUYEHHUE B MPUPOJIE U HCIIOIb30BaHUE
yenoBekoM. Jckomaemble miayHOBUAHBIE. Ponp  MCKOMaeMblX — IJIAYHOBUIHBIX
B PaCTUTEIHLHOM MOKPOBE MaJIC030MCKOM 3pbI U B 00pa30BaHUM KAMEHHOT'O YTJIA.

IanopoTHukoBHAHbIE (MANMOPOTHUKM W XBomM). OOIIas XapaKkTepUCTHKA
NanopOTHUKOBUAHBIX. OCOOEHHOCTH OpraHU3AIMU BEr€TATUBHBIX OPTaHOB, YKU3HEHHOTO
[MKJIa XBOIIA M0JIEBOro. CTPOCHUE U JKU3HEAEITENbHOCTh MalOPOTHUKOB. JKU3HEHHBIN
[UKJI TAIOPOTHUKOB Ha MPUMEPE IIUTOBHUKA MY>KCKOro. PacipocTpaneHnne u 3K0JI0rus
NAlOPOTHUKOBU/IHBIX. 3HAUEHHUE B IPUPOJE U KUZHEAECATEIbHOCTH YEIIOBEKA.

Jlabopamopnuvie u npakmuyueckue paoomot

N3yuenne 0coOCHHOCTEH CTPOEHUS W >KU3HEHHBIX IMKJIOB OJHOKJIETOYHBIX H
MHOTOKJIETOYHBIX 3€JIEHBIX, XapOBbIX M KPACHBIX BOJOPOCIEH HA KHUBOM M repoapHOM
Marepuare.

N3yyenue cTpoeHHS M KU3HEHHBIX ITUKIOB OypbIX BOJOpOCIEH Ha KUBOM
U repOapHOM MaTepuae.

N3yuenne ocoOCHHOCTEH CTPOEHHWS KYKYyIIKMHA JhHA W cdarHymMa (Ha >KHBBIX
U TepOapHBIX 0OBEKTAX).

N3yuenne 0COOCGHHOCTEH CTpoeHWs TUlayHa OyJaBOBHUAHOTO (HA OKHBBIX
U TepOapHBIX 00BEKTAX).

N3yueHne 0coOEHHOCTEN CTPOEHHUS XBOIIA MOJEBOro (Ha >KUBBIX U repOapHBIX
00BbEKTax).

N3yuenne o0coOEHHOCTEH CTpPOEHMSI MANOPOTHUKA IIUTOBHHKA  MYMKCKOTO
(Ha >)KUBBIX U repOapHbIX 00BEKTAX).
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CemeHHbIC pacTeHHs

I'ostoceMenHbIe. BOZBHUKHOBEHUE CEMEHU — BAXKHBIM JTall B DBOJIIOLIUM BBICIIUX
pacteHui. JIpeBHHME CEMEHHBIE MAIIOPOTHUKU, UX pOJb B JAJIbHEUIIEM pPa3BUTUU
CEMEHHBIX pacTeHuil. OOIMe TMNpU3HAKK CEMEHHBIX pacTeHUM Kak Haubosee
MPUCTIOCOOJIEHHBIX K CYIIECTBOBAHUIO Ha cyle. ['0J0ceMeHHbIe — HETAKCOHOMUYECKas
rpynna ceMeHHbIX pacTeHuil. OOImas XapakTepUCTHKa, OCOOEHHOCTH OpraHu3aluu
rojoceMeHHbIX. JKW3HEHHBIA LMK XBOMHBIX Ha MpuMepe COcHbL. Pa3zHooOpaszue
roJIOCEMEHHBIX. XBOMHbIE, [ MHKrOBBIE, CaroBHUKOBBIC, ' HETOBBIE. PacnipocTpanenue u
DKOJIOTHSI TOJIOCEMEHHBIX. 3HAYEHHWE B MPUPOAE U B XO3SAWCTBEHHOM [ESITEIBHOCTH
YeJoBeKa.

Jlabopamopnusie u npakmuueckue padomal
N3yuenne o0coOEHHOCTEW BHEIIHETO CTPOCHHS BETOK, XBOW, IIMIIEK U CEMSH
XBOMHBIX (€J1b, COCHA, TUCTBCHHHUIIA).

IIBeTkoBbIe pacTteHus. OOmas XapakTepucTHKa IBETKOBbIX. CTpoeHwHe
U KU3HEACATEILHOCTh IIBETKOBBIX. [[BETOK Kak oOpraH TOJIOBOTO pPa3MHOXKECHUS
y MOKPBITOCEMEHHBIX pacTeHui. Pa3HO0Opa3ne BETKOB: MPaBIIIbLHBIC U HETIPABUIIBHEIE,
oboemnonbie U  pazaenbHOMoJibie.  OIHOMOMHBIE W JBYJOMHBIE  pacTEHHUS.
CouBetust (cnoxxkHble, mnpoctbie). L[lBeTeHue. Pa3zBuTue MHKpO- H MEracriop.
I'amersl. Omnbuienue.  OmnogoTBopeHwe.  3urora. /[BOWHOE  OIIOAOTBOpPEHHE
y TOKPBITOCEMEHHBIX (1BETKOBBIX) pacTeHui. Paborel C.I'. Hamammna. JKuzHeHHBIN
LIUKJI IBETKOBBIX.

[Tnoaet u cemena. Paznoobpasue mnoaoB. Cyxue u counble mioabl. OgHOCeMsIHHbIC
U MHorocemsinHble 1oabl. Comntoaus. CTpoeHHe CEMSIH JIBYJIOJIBHBIX U OJHOAOJIBHBIX
pacreHnuil. PasnooOpasme cemsH. PacrpocTpaHeHue IUIOJOB M CEMSH B IMPUPOJE.
YcnoBus npopactanus cemsH. Jlpixanue cemsiH. Pazsutue npopocrtka. Pactipoctpanenue
IJIOJIOB U CEMSIH B MIPUPOJIE.

NunuBuayanbHoe pa3BuTUE pacTeHuil (oHToreHe3). Ilepumoasl oOHTOreHesa:
AMOPHUOHATBHBIM, MOJOJOCTH (FOBEHWIBHBIN), 3PEIIOCTH (Pa3MHOMXKEHHUSA), CTapOCTH
(CeHWJIbHBIN) Ha MpUMEPE MOKPHITOCEMEHHOTO pacTeHus. CTaauu BEreTallMOHHOTO
nepuojia pacTeHWd Ha TMpUMEpe 3JMaKOoB (BCXOABI, KYIICHHE, BBIXOJ B TPYOKY,
KOJIOIIIEHHE, IIBETEHUE, CO3PEBAHUE).

Jlabopamopnule u npakmuueckue padomat
Nzyuenue mopdomoruu 1iBeTka (Ha )KUBBIX U (PUKCHPOBAHHBIX OOBEKTAX).
N3yuenue pasHooOpas3us conBeTuii (Ha repoOapHbBIX 00pasax).
N3yueHne cTpoeHus 3aBsA3U I[BETKA M CEMSIIOYKHU O] MHUKPOCKOMOM (HAa TOTOBBIX
MHUKpOITIpenaparax).
N3ydenne ctpoeHus: CeMsH NOKPBITOCEMEHHBIX PACTEHUM.
N3ydeHune cTpoeHus MIOJ0B U COTUIOIHM.
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CrpoeHue H )KN3HeAeATEJbHOCTh CEMEHHbBIX PacTeHU I

Io0er u nmoderoBbie CUCTEMBI

[loGer. Mopdonorus mnobera. CrpoeHue O0OJMCTBEHHOro mobera. Y3ell.
Mexnoysnue. MetamepHocTh. PazHoOOpa3ue moOeroB. YKOpOUYeHHBbIE U YAJIMHEHHBIC
no6eru. BeretaTuBHble U reHepaTuBHbIe moberu. [lonoxkeHue modera B MpOCTPAHCTRE.
Bunounszmenénnsie nmooderu.

[louka — 3avarounbii mnoOer. Crpoenue mouku. Pa3zHooOpa3ue moOUeEK:
BEreTaTUBHbIE, BETE€TaTUBHO-TEHEPATUBHbIC, T€HEPATUBHBIE, OTKPBITHIE, 3aKPBITHIE.
Bepxymeunsie, 60koBbI€ (ITa3YyUIHBIE) U MPUAATOYHBIE TOYKH.

Crebenb. Mopdonorus crebns. @opma crebiieil y TpaBSIHUCTBIX U JPEBECHBIX
pacTeHU.

Anatomus ctebiss. CtpoeHue ctelist ABYIONbHBIX U OJHOJONBHBIX TPABIHUCTHIX
pactenuil. Pacnonoxenue mnpoBojdmux TKaHed. CrpoeHue cTebist APEeBECHBIX
pacTeHHi.

Oyukiuu cTedsss. MexaHnudeckasi, TpaHCHoOpTHas. BereraTuBHOe pa3MHOXKEHHE
I[BETKOBBIX PACTECHUH.

Jlemoncmpayusa onvima — Nepe/IBUKCHUE MUHEPATbHBIX W OPraHUYECKUX BEIIECTB
10 CTEOJII0, BUAOM3MEHEHHBIX ITOOETOB.

Jlabopamopnusie u npakmuueckue padoomol.

Nzyuenne mopdoiioruu modera Ha )KUBBIX 00BbEKTaX WM HA repOapHBIX 00pas3lax.

N3yyenue cTpoeHUs BEreTaTUBHBIX, TEHEPATUBHBIX U CMEIIAHHBIX MOYEK.
Pa3Hoo6pasue noyek y IpeBECHBIX PACTEHUIM.

N3ydenue nonepevHoro crusia cTBojIa PaCTeHUM U aHAJIU3 BIUSHUS 3KOJIOTUYECKUX
YCJIOBUHM HA Pa3BUTHE PACTCHUM.

N3yyenne OCOOEHHOCTEH aHATOMHUYECKOTO CTPOCHUS CTeOJisi  JIBYAOJBHBIX
U OJIHOJOJBHBIX TPABSHHUCTHIX PACTCHUN (HAa JKUBBIX OOBEKTAX WM Ha TepOapHBIX
oOpasmax).

N3ydeHnne ocoOEHHOCTEH aHATOMUYECKOTO CTPOCHHMS CTEOJISI IPEBECHBIX PACTECHUH.

N3yuyenue TpaHcmopTa BEMIECTB B cTEOIIE.

N3ydenne metamopdo30B modera.

Jlner. Mopdonorus nucra. JlucroBas IiacTMHKA, OCHOBaHUE JIMCTA, YEPEIIOK,
npuwIMCTHUKU. Pa3sHooOpasue nHMCTheB: (OPMBI JIMCTOBBIX IUTACTHHOK, KXUJIKOBAaHWE
JIUCTBEB, MPOCTHIE MU CJOXKHBIE JIUCThS. JIMCTOPACTIONOKEHUE M JIUCTOBAs MO3auKa.
BunonzMenenus TMCTbeB M X (YYHKIIUU.

Anatomus nmucta. DnuaepMa U yCThbUUHbBIN anmapar. Me3odwmi. [lurmMents! nucra.
[Tnactuael. Kuiku (COCyAMCTO-BOJOKHUCTBIE Ty4kd). (OCOOEHHOCTH CTPOCHUS
CBETOBBIX U TEHEBBIX JINCTHEB.

OyHKIMU JIUCTA. 3amacarouiasi, 3alliTHAs,, BETETATUBHOE PA3MHOXKEHHUE U APYrUe
dbynkuun. Tpancnupanus 1 ra3000MeH. BiausiHue BHEIIHUX YCIOBUHN Ha TPAHCTIHPALIMIO.
®otocunte3. 3HaueHue @orocunte3a. Kocmuueckas poiab  3€NEHBIX pPACTEHHI
(K. A. Tumupszes). Jlucronas, ero npuYrHbI, MEXaHU3M U 3HAUYCHUE B KU3HU PACTCHHUSI.



®denepanpHas pabovas nporpamma | buomorus. 7-9 kmnaccel (yriayOnEéHHBIH ypOBEHbB)

Jlemoncmpayus onsimog. BbHIACICHUE MUTMEHTOB JIMCTa Ha MPUMEpPE CIUPTOBOM
BBITSDKKM XJopoduiiia; oOpa3oBaHUE Kpaxmaja B 3€JEHBIX JIMCThSX Ha CBETY
(¢purypsr FO. Cakca); BIUSIHUE CHIIBI CBETa HA BBIJICJICHUE KUCIOPOAAa BOAHBIMU
pacTeHUusIMU (TIOICUET MY3BIPHKOB KUCIOPOAA).

Jlabopamophuie u npakmuueckue padomul.
N3yuyenue Mop(hoorum JIMcTa Ha )KUBbIX 00BEKTaxX UK TepOapHbIX 00pasiax.
Tunsl 1 GOpMyYIBI IUCTOPACTIOTOKEHHUS.
HccnenoBanue aHaTOMUU JIUCTA C TIOMOUIBIO CBETOBOTO MUKPOCKOTIA.
N3yuyenue metamop(do30B nucTa.

Kopens u kopHeBble cuctembl. Mopdonoruss kopHs. Buasl kopueid. Tumbl
KOPHEBBIX CUCTEM.

Anatomust kopHs. 30Hbl KOpHA. KopaeBoil uexnuk. CTpoeHHE KOpPHS
Ha TOIIEPEYHOM Cpe3€ B 30HE BCACBIBAHMSL.

OyHKIMY KOpHs. 3aKperieHne pacTeHusl B cyocTpare. BecacbiBanue u mpoBeeHue
BOJbl I MUHEPAJIBHBIX BEIIECTB. 3allaCAHUE MUTATEIbHBIX BEIIECTB.

MuHepanbHOe tuTanue pacteHuil. IlocTyrienne Boabl 1 MUHEPAIbHBIX BEIIECTB.
KopHeBoe naBnenue. DneMeHThl MUHEPAIBLHOTO MUTAHUS (MaKpO- U MUKPOAJIEMEHTHI).
BelpanuBanue pacTeHud MeTolaMM THUIPONOHMKM U a’ponoHuku. ObecreueHue
YCIIOBUM I IbIXaHUS KOPHSL.

Hbixanne kopHs. CuHTe3 OHOJOTMYEeCKH AaKTUBHBIX BelecTB. BereratuBHoe
pa3MHOKeHue. BuponsMeHnenus kopHeil v ux QyHKUIUU.

Jlemoncmpayua OTpacTaHus TMPUJIATOYHBIX KOPHEM Ha MNpuUMEpe CMOPOIUHBI
U JIPYTUX PacTeHWH; MOCTYIUICHHWS BOJBI W3 IOYBBI B KOPEHb, HArHETAIOIIETO
JNEVCTBUS KOPHS; BUTIOU3MEHEHHBIX KOPHEM.

Jlabopamopnosie u npakmuyeckue paoomot
N3ydenne mopdororuu KOpHs Ha )KUBBIX 00BEKTaX WM repOapHBIX oOpasIax.
N3ydeHre aHaTOMUYECKOTO CTPOEHUSI KOPHSI Ha TOTOBBIX MUKPOIIpENapaTax.
N3yudeHne cTpoeHns KOHUUKA KOPHS MPOPOCTKA MIIIEHUIBI U IEPBUYHOTO CTPOEHUS
KOpHs upuca (UiIu APYroro pacTeHus).
N3yudeHne cTpoeHUsI KOPHEBBIX BOJIOCKOB C MTOMOIIBIO CBETOBOTO MHUKPOCKOTIA.
HccnenoBanne BIUsSHUSA BO3/1yXa Ha pa3BUTHE KOPHEM.
Nzyuenue metamopho30B KOpHS.

BereraTruBHOe pa3MHOXKeHHe pacTeHHd. BeretaTuBHOE pa3sMHOKEHHUE [IBETKOBBIX
pacTeHUN M €ro 3HAYEHHE B ECTECTBEHHBIX YCIOBUAX U B CEIBCKOXO3SMCTBEHHOU
npaktuke. OCHOBHBIE ()OPMBI BEr€TATHBHOTO PA3MHOXKEHUS: KOPHSIMH, JHUCTBHSIMH,
HaJ36MHBIMU M MOJ3eMHbIMU mnoOeramu. Pa3MmHOXXeHue npuBUBKOl. PaboTh
N.B. Mwuuypuna. KiioHupoBaHnue pacteHuil. MUKPOKIOHAJbHOE PAa3MHOXKEHUE
pacrenuid. KiletouHass WHXEHEpUsT KaK COBPEMEHHAs TEXHOJIOTHS Pa3MHOKECHUSA
pacTEHUM.
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[Tousa. PaGotsl B.B. Jloky4yaeBa o mouBe. XapakTepucTUKa Mo4Bkl. PazHoOOpa3ue
nous. [Inogopoaue nouskl. Y 100penus. HapyeHuss MUHEpaibHOIO MUTaHUSL PACTEHUI.
Arpotexauueckue npuéMbl 00padboTku 1mouBsl. [loHsATHE O CEBOOOOPOTE U €r0 3HAUCHUU
JUIS1 BBIPAIIMBAHUS CENbCKOXO3IMCTBEHHBIX KYJIbTYD.

Jlemoncmpayusa crnocoOOB BEreTaTUBHOTO Pa3MHOXKEHHUS Ha IMpPUMEpPE KOMHATHBIX
pacTeHUM.

Jlabopamopnsie u npakmuueckue padomul
N3ydyenrne MuTO3a B KOPEIIKE JIyKa.
N3yueHune >xU3HEHHBIX ITUKIIOB PACTEHUM Ha TepOapHbIX o0pa3iax.
MeTo1bl MUKPOKJIOHAIBHOTO Pa3MHOKEHUSI PACTEHHUIA.

Knaccnpuxkanusa nBerkoBbixX. OpHomonsHbie U JIBymosbHble. CemelicTBa
I[BETKOBBIX. JIBy10NbHBIE: KpecrousetHsie, PozoneTHbIE, [TacnénoBele,
CnoxHotsetrHble, MoTbeuibkoBbie (BoOoBbIe), 3oHTHUYHBIE. OIHOAOJBHBIC: 3JaKH,
AmapwiucoBele, Jluneinsie. Opxuanbie. OTIWYUTENbHBIE TPU3HAKU. DPOpPMYINBI U
IyarpaMmbl LBETKOB. JIMKOpacTyliue W KyJbTYpHbIC MPEACTABUTEIN CEMENCTB, HX
3HAYEHUE B IPUPOJIE M HCIOJIb30BAHUE YEJIOBEKOM. PacnmpocTpaHeHue W HKOJOTHS
IIBETKOBBIX.

Jlabopamopnuvie u npakmuyueckue paoomot

N3yyeHue OTAMYUTENbHBIX TPU3HAKOB MIPEACTaBUTENICH CEMENCTB MOKPHITOCEMEHHBIX.
Onpenenenue TMpeACTaBUTENCH pa3IUYHBIX CEMEHUCTB C  HCIOJIb30BAaHUEM

oTnpeieuTeNel pacCTeHUI WM ONPeIeTUTEIbHBIX KAPTOUYEK.

JKosorus pacreHuii. PacteHusi B npMpoaHBIX c0001IeCTBAX

Pacrenus u cpena obutanusi. Dkonoruyeckue ¢akrtopsl. Pactenus u ycnoBus
HEXUBOW NTPUPOJIBI: CBET, TEMIEpaTypa, BIAXKHOCTb, MUHEPAJIbHBII COCTAaB IOYBHI.
DKOJIOTUYECKHE TPYNIbl pacTeHU. PacTeHuss W yCIOBUSA KUBOW NPUPOJBI: TPSIMOE
U KOCBEHHOE€ BO3JICMCTBHE OPraHU3MOB Ha pacTeHUsA. B3anMOCBS3M pacTEHUU MEXKITY
co0O0l U ¢ IPYTUMH OpraHU3MaMHU.

3HaueHue MTOYBEHHBIX OpraHU3MOB TUTST MUTaHUS pacTeHHIA.
Puzocdepa. bakrepuansabie k1yOeHbKH. Mukopusa (3HI0- U IKTOMUKOPH3a). 3eIEHbIC
ynoOpeHus.

PacturenpHOC c0001IeCcTBO (¢puToreHO3). bromnenos. DKocucTeMa.

buopaznooOpa3ue. BumoBoil cocTaB pacTUTENbHBIX COOOIIECTB, JOMUHHUPYIOUIUE
B HHUX BHIAbl pacTeHuil. PacmpeneneHue BHJIOB B PACTUTENBHBIX COOOIIECTBAX.
SpycHocTh. PacTuTenbHble cooOmiecTBa: Jeca, jyra, 00J0Ta, TYHAPHI, MYCTHIHU.
[Ipucnoco06ieHHOCTh pacTeHHl K cpefae U Mectam oOuTaHus. CMeHa pacTUTENbHBIX
cooO1ectB. PacTutensHOCTh (pacTUTENnbHbBIN MOKPOB). Dropa.

B3aumocBsi3s oprannzmoB. MH@ekinonHbie 00I€3HU pacTeHU U UX BO30YIUTENH.
Bupychble (Mo3amuyHas OoJie3Hb Ta0aka, MECTPOJENECTHOCTh TIOJbIIAHA U JIPYTHE),
rpuOKOBBIE (pKABUKMHA, MYYHUCTasi poca) U OakTepHalibHble (MOKpas THUJIb)

11



®denepanpHas pabovas nporpamma | buomorus. 7-9 kmnaccel (yriayOnEéHHBIH ypOBEHbB)

3a0oneBanust pacteHuil. Mmmynuter y pacteHuid. IlpuumHBl pacnpocTpaHeHUs
MH(DEKIUMOHHBIX Oone3Held pacteHuil. I[IpuHIMOBI TPOPUIAKTUKM M JCUECHUS
MH(EKIMOHHBIX 00JIe3HEN PacTeHHUI B MPAaKTHUKE PACTEHUEBOICTBA.

IKCKypcuu unu 6udeo0IKCKypcuu
WN3yyenue BUIOBOrO cOCTaBa M JKOJOTMYECKOI'O  COCTOSIHMSL ~ OJHOTO
U3 PaCTUTENIbHBIX COOOIECTB PErHOHA.

Jlabopamopnbsie u npakmuueckue padbomoi
N3yyenue ocoOeHHOCTEN CTPOEHUSI PACTEHHUI pa3IMYHBIX 3KOJIOTUYECKUX TPYIII.

PacTuTe/IbHBIH MUP U 1eSITEJIbHOCTDH YeJI0BeKa

PazButne pacturenbHoro mupa. JKusHb pacteHuid B Boje. llepBbie HazeMHbIE
pactreHuss. OCBOEHHME PACTEHUSIMH CYIIM. JTanbl Pa3BUTUS HA3E€MHBIX pPACTEHUM
OCHOBHBIX CUCTEMAaTHUYECKUX TIpymnn. PUHHOPUTHI — TepBbIe HAa3eMHbBIE COCYIUCTHIC
pactenus. IlosBneHwe TKaHel W opraHoB. Pojb JIpeBHUX NANOPOTHUKOBUIHBIX.
VY cnoxHEHUE paCTUTEILHOTO MUPa B MPOIIECCE IBOJIIOIIUH.

[Taneo6oranuka. Mckomaembie octaTku pacteHuid. OxameHenoctu. OTnedyaTKH.
«OKuBBIE UCKOMAEMBIE)» CPEAU COBPEMEHHBIX PACTCHUH.

KynbTypHble pactenuss u ux npoucxoxzaeHue. LleHTpsl MHOrooGpasus
U MPOUCXOXKICHUS KyIbTypHbIX pacTteHui (mo H.M. BaBunoBy). KyneTypa 3emnenenus.
KynbrypHble pacTeHHs CEIbCKOXO3AMCTBEHHBIX YTOAUN: OBOLIHBIE, TUIOJJOBO-ATOJAHBIE,
noJsieBbie. [IpencraBinenus o ceaekuuu U OUOTEXHOIOTUU. MeToIbl BhIBEJICHUSI HOBBIX
COpPTOB pacTeHU. BO3HUKHOBEHNE KOHTPACTHBIX MMPU3HAKOB Y PACTEHHUI OJHOTO BUJA.
HckyccTBennplii  oTO0p. HacmenctBeHHOCTh, W3MEHUHMBOCTh. (Co31aHUE HOBBIX
IPOJIOBOJILCTBEHHBIX KyNIbTYp. [IpomoBobCcTBEHHAsE 0€301acHOCTh. baHku cemsiH.

Pacrenus ropoma, ocOOCHHOCTh TOPOACKON (hiopbl. 3aHOCHBIE W aOOPUTECHHBIE
Buabl. CHHaHTpOIHBIE, COpHbIE pacTeHuss. HWuTpoayuentsl. [lapku, necomapku,
CKBEpbl, OoTaHWueckue canbl, neHapapuu. O3eneHenue. KomHaTHBIE pacTeHws,
LIBETOBOJCTBO.

[locnencTBus AEATEIBLHOCTH YeIOBEKa B 3KkocucTteMax. OxpaHa pacTUTEIbHOTO
mupa. BoccTaHOBIEHHE YHUCIEHHOCTH PEIKUX BHUAOB pacTeHuil. Ocobo oxpaHsemble
npuponnbsie Tepputopun (naisee — OOIIT): 3anoBenHUKH, 3aKa3HUKU, HAllMOHAJIbHbBIC
napku, Ouocdhepusie 3amoBenHuku. Oxpana pacteHuil. Pacrenus KpacHoilt kuurm
Poccuiickoit @enepanum.

DKeKypcuu uiu 6udeoIKCKypcuu.
Pa3ButHe pactutenpHOoro mMupa Ha 3emiie (PKCKYpCHS B TAJICOHTOJOTHUCCKUUN
WJIA KpaeBeaUYeCKUil My3en).

Jlabopamopnuie u npakmuueckue padomot.
N3ydeHne cenbCKOX0351MCTBEHHBIX PACTEHUI CBOETO PETHOHA.
N3ydeHne copToBbIX 0COOEHHOCTEN KYJIbTYPHBIX PACTEHUH.
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8 KVIACC

I'puob1 1 rpudONOI00HBIC OPTraHU3MbI

Mukonoruss — Hayka o rpubax. OOmas XxapakTepucThka TpuOOB.
Mopdonornyeckue ocobeHHOCTH BereTaTUBHOTO Tena. ['udel, Munenuit. OcobeHHOCTH
CTpOEHUs KIeTOK rpuOoB. CXOACTBO U Pa3IUUUs C PACTEHUSAMH U KUBOTHBIMU. [TuTanue
rpuboB (CUMOUOHTHI, canpoTpodbl, mapa3uTsl). PasMHOKeHUEe rpuloB.

[InecueBbie rpudbl. CheqOOHBIE U S10BUTHIE TPUOBI.

3uromunetsl. OCHOBHBIE UEPTHI OPraHU3alMK Ha puMepe Mykopa. Pons B ipupoae
Y )KM3HU YEJIOBEKA.

ACKOMHUIIETHI WIH cymMyarbie IpUOkI. Ocobennoctu CTpOEHUS
U JKU3HENESTEeNIbHOCTH, PAaclpOCTpaHEHHWE W JKojJormyeckoe 3HayeHue. CTpoeHue
Ha npumMepe neHuuia. OJHOKIETOYHbIE aCKOMHUIETHI — Jpoxcku. Mcmonb3zoBaHue
apoxoke mpu  Boleuke xneba. [lapasuthueckue mpencTaBUTENM ACKOMMIIETOB
(BO30yIuTENN CHOPBIHBH, MAPIIN, MYYHUCTOW POCHI U JAPYTHE) U Bpel, HAHOCHUMBIN
MU CEIbCKOMY XO3SIUCTBY.

bazuanomuiietsr. O611ast XapaKTepUCTUKA, OCOOEHHOCTH CTPOSHUS U PAa3MHOXKEHUS
Ha MpUMEpPE IUIANOYHBIX TpUOOB. 3HaUeHHE TPUOOB B MPUPOJIE U B KU3HU YEJIOBEKa.
CovenoOnbie U smoBuThle TpuObl. [lapasuTudeckue mpencTaBUTENn 0a3UIUMOMUIIETOB
(rosioBHEBBIE, PXKABUMHHBIC, HEKOTOPBIE TPYTOBBIE). MUKOpHU3a U €€ 3HaYeHUE.

['pubononodubie opraHu3Mbl. (OCOOEHHOCTHM CTPOEHUA KIETOK. (OOMHUIIETHI.
[TapazuTnyeckue MpeaCcTaBUTENIN OOMUIIETOB Ha MpuMepe PUTodTOpHI.

OO61mast xapaKTepuCTUKA JINXEHU3UPOBAHHBIX TPUOOB (JumaiHuku). OcOOEHHOCTH
MOp(}OJIOTUM U aHATOMHUYECKOTO CTPOCHHUS JIMIIAWHUKOB, MUTAaHUE M pPa3MHOXKEHUE.
MHoroo6pa3ue ¥ SKOJOTHYECKHE TPYNIbl JUIIAHHUKOB. 3HAUCHUE JIMIIAWHUKOB
B IIPUPOJIE U XO3SWCTBEHHOM JICATECIBHOCTH 4eynoBeKa. HWHaukatopHas poJib
JTUIARHUKOB. JIMIIIAHUKY — MHOHEPHI TPUPOJIHBIX COOOIIIECTB.

Poas rTpuboB B KpyroBopoTe BemieCTB B 3KocucteMe. Poiap  rpubos
B IOYBOOOpa30BaHMM M OOECHEYEHUU IUIOAOPOAMS TMOuYBbl. boje3HeTBOpHBIE
(mapasutudeckue) rpudbl. Muko3bl. Mepbl TpoHIaKTHKHA MUKO30B.

Jlabopamopnusie u npakmuueckue padomot.

N3yuenue ocoOeHHOCTEH CTpOEHUS IUIOJMOBBIX TeJ HUISIIOYHBIX TpUOOB
Ha MHUKPOCKONMYECKUX MpenapaTax u MyJsixKax.

N3yueHne cTpoeHus MIeCHEBbIX IPUOOB: MYKOpA U MEHUIIMILIA.

N3yuenue BIusiHUST BHEITHUX (PAKTOPOB HA MPOIIECC Pa3MHOKEHUS IPOKIKEH.

N3yyenue cTpoeHHs] W KU3HEHHOTO MHKIa PUTOGTOPHI Ha KUBOM H TepOapHOM
Marepuare.

N3yuyenue crpoeHus IUIMARHUKOB (Ha repOapHbIX 00pasiax).

KuBorHbIe
3o00s10rusi — HaAyKa 0 dKMBOTHBIX
OO01ue u cenuaibHbIE pa3/ieibl 300J0THH. KpaTkast HCTOpHS pa3BUTHS 300JI0THH.
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OO611ue U crenuaibHbIe METOIbI U3YYEHUS )KUBOTHBIX. CBSI3b 300JI0TUH C IPYTUMU
W HAayKaMH, MEJULHMHON U CEIbCKUM XO3SMCTBOM. 3HAYECHHE 300JIOTUUYECKHX 3HAHUU
11 yenoBeka. [Ipodeccun yenoBeka, CB3aHHBIE C 300JI0TUEH.

Jlemoncmpayusa TOPTPETOB YUEHBIX, M300paKeHUU, MOJEIEH KUBOTHBIX, MYJISIKU
YKUBOTHBIX, BIQKHBIX MPENApaToB U JIPYyroe.

Jlabopamopnusie u npakmuueckue padomut
CocraBienue pekoMeHAalMi M0 cO0py 300JI0TUYECKUX KOJIEKITHIA.

CocraBiienue onucanuii npodeccuii, CBI3aHHBIX C 300J0TUEH.
OO6m1as opraHu3aiys >KUBOTHOTO OpraHu3Ma.

Oco0eHHOCTH CTPOEHHMSI SKUBOTHOM KJETKH. MHOTOKIETOYHOCTh. TKaHU
KUBOTHOTO opranu3Ma. CTpoeHue U PyHKIIMU TKaHEW KUBOTHOTO opranu3mMa. Oprassl
Y CUCTEMBI OPTraHOB KMBOTHOT'O Opranu3zma. @opma Tesa KUBOTHOTO, CAMMETPHUS TEJa,
pa3Mepsl Tea.

Jlabopamopnusie u npakmuueckue padomut
HccnenoBanue KIETOK MO MUKPOCKOIIOM Ha BPEMEHHBIX MUKpOIIpenapaTax.

CpaBHEeHHME PACTUTEIILHON U )KMBOTHOM KJIETOK.
N3yuyeHune TkaHen KUBOTHBIX.

CTtpoeHue M :KU3HEAEATEILHOCTD dKUBOTHOI'0 OPraHU3Ma

Opranu3MeHHbIH YPOBEHb OPraHU3alMHU KU3HU

IIuTanue y sKUBOTHBIX. DTaIlbl MTUTAHUS Y KUBOTHBIX. THUIIBI MTUTaHUSA. DHOIUTO3
u  9k3ouuto3. Kierounoe u  mojoctHoe — numieBapeHue.  [IpoucxoxkiaeHue
MUIIEBAPUTEIbHON CUCTEMBI. OBOJIOLMS TMHUILEBAPUTENIBbHON cucTeMbl. Pasnenenue
IUIIEBAPUTEIILHOW CHUCTeMBbl Ha OTaeNbl. OCOOCHHOCTH MHUTAHUS PACTHUTEIHHOSTHBIX
’)KUBOTHBIX. OCOOCHHOCTH IMUTAHUS XHUIHBIX >KUBOTHBIX.

Jlabopamopnusie u npakmuueckue padomul

N3yueHne mnuUTaHWA NOPOCTEHUIIEr0 MOJ  MHUKPOCKOIIOM Ha  BPEMEHHBIX
MHKpOIIpernaparax.

N3ydenne nuTanus OTAEIbHBIX IPEICTABUTENEH PA3IMYHBIX IPYIIN )KUBOTHBIX.

Tpancnoprt y kuBOTHBIX. TpaHcnopT y cTpekaromux u ryook. Ilomoctu tena
y ’KUBOTHBIX. [IpoucxoxkaeHne u CTpoeHUe MEPBUYHON MOJIOCTH. Pa3BUTHE BTOPUYHOU
(IeoMHYECKO) TMOJIOCTU. OBOJIONMUS TMOJIOCTEH Tena y KUBOTHbIX. DyHKIuu
MIEPBUYHOM M BTOPUYHOW MOJOCTH Tena. [IpuunHBI BO3HMKHOBEHHS TPAHCIIOPTHOU
cucrembl. POpMUpPOBAHME KPOBEHOCHOM CHCTEMBI. DYHKIMM KPOBEHOCHOW CUCTEMBI.
3aMKHYTbIE U HE3AMKHYTbhIE KDOBEHOCHBIE CUCTEMbI. CBSA3b TUIIA KPOBEHOCHOW CUCTEMBI
co ctpoeHueMm mnoioctu Tena. KpoooOpamenue. Cepaie. DBOIONUS KPOBEHOCHOM
CHUCTEMBI y ITO3BOHOYHBIX )KUBOTHBIX.

JIbixaHue y KHBOTHBIX. Mcmonb3oBaHUE KUCIOpoAa KUBOTHBIMU. Juddysus.
JIpIxaHWe MOBEPXHOCTHIO Tesa. J[pIXaHWe y JBYXCJIOMHBIX KMBOTHBIX. DOpMUPOBAHNUE
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JbIXaTeIbHbIX OpraHoB. Jlpixanue B BoJHOM cpene. JKaopsl. J{pixaHue B Ha3eMHOU Cpejie.
Jpixanue npu mnomomu Tpaxeil. JI€rkume. OBOMIOLMS  JbIXaTEIBHOW CHUCTEMBI
Yy NO3BOHOYHBIX KUBOTHBIX.

Boigeaenne y xuMBOTHBIX. Ocmoc. OcMmormueckoe pnasieHue. CrTpoeHue
BBIICJIUTEILHOM CHCTEMBl Yy JKHUBOTHBIX. OBOJIONMUS BBIACIUTEIBHON CHUCTEMBbI
y ®UBOTHBIX. BeienurenbHas cucrema HeppuauaibHoro tumna. [IporonedpuananbHas
BbIICNIUTENbHAS ~ cucTeMa.  MeraHeppuauanbHas  BbLAEIUTEIbHAS cucTeMa.
CBsi3b CTPOEHMS BBIICIUTEIBHON CHUCTEMBI C THUIIOM IOJIOCTH Tena. BelienuTenbHbIe
CUCTEMbI aKTUBHOTO THUMA. ManbMUTrueBble COCYAbl. DBOIIOLUS MOYEK Y MO3BOHOUYHBIX
AKUBOTHBIX.

Onmopa ® JBWKeHHMe Yy JKHBOTHbBIX. OpranHbl JABUXKEHHA Yy  KIETKHU.
I'mppocratnuecknii ckener. HapyxHbli ckener. BHyTpenHui ckener. @opmupoBaHue
PBIYAKHBIX KOHEYHOCTEH, IPABUJIO pblyara. DBOJIOLHUS ONOPHO-IBUTaTEIBHON CUCTEMBI
y TI03BOHOYHBIX XHUBOTHbIX. Ctpoenme wMbimn. J[IBwkenne B Boae. [lnaBanwue.
Brerrankusaromass cuia. [lmaBarenbHble my3blpu. JIBH)KEHHME B Ha3eMHO-BO31YIIHOU
cpene. [lonér. [logpemuas cuna. Pa3nuyHbie TUIIBI MOJIETA.

Peryasinusi SKu3HeIesiITEJIbHOCTH Yy JKHUBOTHBIX. HepBHas u rymopaibHas
perymsiusi. OcobeHHocTr HepBHOM peryisiuuu. Juddysnas HepBHas cuctema. ['anrium.
LenTpanbHas u nepudepudeckas HepBHas cuctema. Lleganuzamus. IBomronns HEpBHON
CUCTEMBI Yy IIO3BOHOYHBIX KHUBOTHBIX. [‘opMoHanbHas perymsanus. OcoOEHHOCTH
TOPMOHAIBHOM perynsiiuu. [Ipumepsl HepBHOM U TOPMOHATBHOM PETYJISILIUM.

Pa3Hoo0pa3ue ;KHUBOTHBIX

JAByXcJ10liHbIe M TPEXCJOHHbIE KUBOTHBbIE M MX 0CO0€HHOCTH. J[ByXCIOiHbBIC
x)uBoTHbIe. Tum Crpekaromue, wiu KumednononaocTHeie. OCOOCHHOCTH KIETOYHOM
OopraHu3anuu. JNUAepMHUC U ractpoaepmuc. CTpekaTenbHble KIEeTKU. JKU3HEHHbBIN HUKIT
ctpekatonux. opmupoBanue Meny3bl. JKU3HEHHBIN UK CIU(OUTHBIX U THAPOUTHBIX
Meny3. Kopauisl.

Jlabopamopnusie u npakmuueckue paoomot.
W3y4eHne CTpOCHHS 1 )KU3HEICATEITHHOCTH THIIPHI.
N3yveHrne XUMHYECKOTO COCTaBa CKeJieTa KOJIOHHATBHBIX KOPAJLIOBBIX ITOJIUITOB.

Tpéxcaoiinbie xuBoTHble. DopmupoBanue mojoct Tena. (OcoOEHHOCTH
u (yHknum BTOpUYHON moNOCTH Tema. OpraHbl BBIIETCHUS: NPOTOHEPpUIUU W
Metaneppuauu. OOmMI TIaH CTPOCHHUS TPEXCIOWHOTO JKUBOTHOTO. OCOOEHHOCTH
OpraHu3aluu TPEXCIOMHBIX JKUBOTHBIX. bunarepanbHas (ABYCTOPOHHSISI) CUMMETPHSI.
[lepBuuHopoThie JKHUBOTHBIE. TpoxodopHbie >KHBOTHBIE. JIMHSIONME IKUBOTHBIC.
BTopu4HOpOTHIE JKUBOTHBIE.

Tun Ilnockue yepBu. OCOOCHHOCTH OpraHU3AIlUM IJIOCKMX YepBEU Ha MpPUMEpPE
MOJIOYHOM I1aHapuu. CTpO€HUE MOKPOBOB M KOXKHO-MYCKYJIBHOTO MemKa. [lapenxuma.
CrpoeHue nuieBapuUTeIbHON, BBIICIUTEIbHON U HEpBHOU cucteM. [Ipucnocobienune
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IJIOCKUX 4YepBer Kk mnapasutusmy. Cocanpmiuku. JKU3HEHHBIM LUK NEYEHOYHOTO
cocanbinyka. Jlentounsie uyepBU. KUZHEHHBIM LUK MIMPOKOrO JICHTEIA U OBIUbETO
(cBuHOro) 1enHsA. Jlpyrue mpencTaBUTENM MNapa3UTUUYECKUX IUIOCKUX YepBEH.
[Ipodunaktrka 3a00jieBaHUMN, BHI3BIBAEMBIX MNIOCKUMU YEPBIMHU.

Jlabopamopnusie u npakmuueckue padomut

N3ydenne  KU3HENEATENIBHOCTH, BHEIIHETO W BHYTPEHHETO  CTPOCHUS
MIPECHOBOAHBIX MJIOCKUX YEPBEH.

N3yuenne cTpoeHus nmapasuTHYECKUX MITOCKUX YepBEN Ha BIAXKHBIX Mperaparax.

Tun Kpyriasie yepBu. OcoOCHHOCTH OpraHu3aliuu Kpyribix uepBeil. CTpoeHue
KpPYIJIBIX U€pBEHN HA MpUMeEpe YeaoBeueckor ackapuabl. [IOKpOBBI M KOKHO-MYCKYJIbHBIN
Mmentok Hemarto. Jluabka. CTpoeHre u PyHKIIMOHUPOBAHUE CUCTEM OPTaHOB HEMATOJ.
JKu3HEHHBIN HUKIT YEJTOBEUECKON aCKAPUIBI.

Jlabopamopnbsie u npakmuueckue padoomut
N3yuyeHue cTpoeHus 4eI0BeuecKoi (CBUHOM) acKapHIbl.

Tun Koabuatbie uyepBu. OCOOCHHOCTHM OpraHU3allMi KOJIBYATBHIX YepBEH
Ha mpuMepe A0XAeBOoro 4yepBa. CTpoeHHE MOKPOBOB U KOXKHO-MYCKYJIBHOTO MEIIIKA.
Opranmzanusi  nonoctd  Tena.  CTpoeHUWE  MUIIEBAPUTENBHOM,  KPOBEHOCHOM,
BBIJICIUTEIIFHOM U HEpBHOW cucTeM. PasMHOXXeHHME KoJbuaThiX depBei. PazHoobOpasue
KOJIbYUAThIX YEPBEH.

Jlabopamopnusie u npakmuueckue padomol.
N3ydeHne BHENTHETO U BHYTPEHHETO CTPOEHHUSI 1OKIEBOTO YEPBS.
N3ydeHne BHENTHETO U BHYTPEHHETO CTPOEHUSI MEAUIIMHCKOM MHUSIBKU.
N3yueHune cTpoeHrs MHOTOIIETUHKOBBIX YEPBEH.

Tun Mosutocku. OcoOGHHOCTH OpraHu3aluyd MOJUTIOCKOB. CTpoeHue Tena
MOJUIIOCKOB. Pefykuus 1eJIOMHYECKON TMOJOCTU: NPUYMHBI U TMOCIEICTBHUS.
dopMHUpoOBaHUE MAHTHUHHON TMOJOCTH W pakoBUHBIL. CTpoeHHne M (DYHKIITMOHHUPOBAHUE
CHUCTEM OpPraHOB MOJUTIOCKOB. Pa3sHo0Opazue MommockoB. JIBycTBOpYaThie MOJUTIOCKH.
bproxonorue MoOJUTIOCKH. 1" 0JI0BOHOTHME MOJUTFOCKH.

Jlabopamopnusie u npakmuueckue padomol.
N3ydyeHne BHENTHETO U BHYTPEHHETO CTPOEHHUS ABYCTBOPYATOrO MOJUIKOCKA.
N3yudeHne BHENTHETO U BHYTPEHHETO CTPOCHHSI OPIOXOHOTOT0 MOJLTIOCKA.
N3ydyeHne BHEMIHETO U BHYTPEHHETO CTPOSHUS TOJIOBOHOTOI'0 MOJIITFOCKA.
N3ydeHne cTpoeHus: paKOBUH MOJUTIOCKOB.

Tun Ynenucronorme. OcOOCHHOCTH OpraHM3alldd WICHUCTOHOTHX. IlmaH
CTPOCHMS YWICHHUCTOHOTOr0 >KMBOTHOTO. PeayKiiusi BTOPpUYHOM MOJIOCTH TeJa: MPUYUHBI
U nocyueacTBud. Pazaenenue tena Ha otaenbl. KoHeuHocTH uiieHuCcToHOruX. CTpoeHHe u
(GYHKIIMOHUPOBAHUE CUCTEM OPTaHOB WICHHCTOHOTHUX. OpraHbl YyBCTB YICHUCTOHOTHX.
OCHOBHBIE TPYMITBI YICHUCTOHOTUX.
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Kaacc PakooOpa3ubie. CtpoeHue u mMopdosiorusi pakooOpa3HbIX Ha MpUMEpe
peuHoro paka. PaznooOpa3ue pakooOpa3HbIX.

Kaacc Iaykoo6pa3ubie. CTpoeHue u Mopdosorus naykooOpa3HbIX Ha IpUMepe
nayka-KpecToBuka. PazHooOpa3ue naykooOpa3HbIX.

Kaacec Hacekomble. CTpoeHue u BHelHss Mopgosorus HacekoMbix. Koneunoctu
U pOTOBbIE amnmapaTrbl HaceKoMbIX. JKW3HEHHBIM ULMKI HacekoMmblx. Hacexombie
C HENoOJHbIM mpeBpauieHueM. Hacexomble ¢ mnonHbIM npeBpanieHueM. Kykoinka.
OCHOBHBIE OTps/IbI HACEKOMBIX C HEMOJIHBIM IHpeBpaieHueM: lIpsMokpbLuible,
[onyxecTrkokpsuibie, Bin u [Tyxoenbl. OTpsiibl HACEKOMBIX € OJHBIM MPEBPAIICHUEM:
XKectkokpeuibie, [lepenonyatokpsuisie, JIBykpouibie, Yenryekpouibie, bioxu.

Jlabopamopnsie u npakmuueckue padomul

N3yyeHue BHEIIHETO CTPOCHUSI U KOHEYHOCTEW pakooOpa3HbIX.

N3yyeHnue BHYTPEHHETO CTPOCHUSI paKOOOPa3HOTO.

N3yudeHne cTpoeHus poTOBOro anmnapara 1 KOHEYHOCTENH HACEKOMOTO.

N3ydeHne BHYTPEHHETO CTPOEHUSI HACEKOMOTO.

N3yyeHue BHEIIHETO CTPOCHUS U OMOJIOTMH HACEKOMBIX Pa3HBIX OTPSIOB.

OnpeneneHue MpeaCcTaBUTENCH pPa3IMYHBIX OTPSAJOB U CEMEHCTB HACEKOMBIX
C UCIIOJIb30BAHUEM OIPEAECITUTENCH.

Tun XopaoBbie. OcCOOEHHOCTH OpraHU3AIMH XOPIOBBIX >KUBOTHBIX. [lpu3Haku
XOPJOBBIX >KMBOTHBIX: TJIOTKAa C >KaOEpHBIMHU IIEISIMU, XOpia, HEpBHas TpyOkKa,
SHAOCTUIIb, MOCTHATAIBHBIN XBOCT. [10JIOCTH Tesa XOPIOBBIX )KUBOTHBIX.

[Moatumn ['onoBoxopoBbie. CTpoeHUE U KU3HEACSITEILHOCTD JIAHIIETHHUKA.

Jlabopamopnusie u npakmuueckue padomul
N3yyeHue BHEIIHETO W BHYTPEHHETO CTPOCHUS JIAHIIETHUKA Ha (DUKCHPOBAHHBIX
npenaparax.

Pa3noo0pa3ue v 3BOIIOIUS MO3BOHOYHBIX KMBOTHBIX

OO6muii 00630p CTPOCHUS U PA3BUTHS TTO3BOHOYHBIX )KUBOTHBIX.

®opmupoBanue ckeinera. Koctu um  xpsu. OTaensl  Tejla  MO3BOHOYHBIX
KUBOTHBIX. BucuepaibHbIil ¥ TYJOBUIIHBIN O0T/AEbl. OCHOBHBIE TPYIINBI TO3BOHOYHBIX
KUBOTHBIX. becuenmtocTHble W democTHOpoThie. JKabepHble myru, (opMHUpPOBaHHE
YEJIICTEN.

OCOOEHHOCTH CTPOCHHUS CHUCTEM OPraHOB IO3BOHOYHOTO KHUBOTHOTO. IlomocTh
tena. IIumeBapurensHas cucrema. KpoBeHocHas cuctema. JlpixaTenbHas cCHCTEMA.
MeraneppuaunanbHas BblAeIUTENbHAA cuctema (mouyku). HepBHas TpyOka. OTaensl
HEPBHOW CHUCTEMBI.

Haaxkiacc Poi0ObI

Oco0EHHOCTH CTPOCHHUSI U OpPTaHU3alMU PhI0 Ha MpUMEpPe peYHOro okyHs. Yenrys
pe10. Ckener pwi6. CTpoeHHE NHUIEBAPUTEIBHOM, KPOBEHOCHOW MW BBIICIUTEIHHON
cucteM. [lprxanue y poi0. XKabpsl pbi0 u xabepHblii annapaTt. HepBHasi cuctema pbiO.
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Opranbl uyBcTB pbi0. bokoBas nuHUSA. XpsuieBble pblObl. OCOOEHHOCTU CTPOCHUS U
xu3HenesareabHocTH. KoctHbie pblObl. JIyuenéprie u gonactenépolie polObl.

Jlabopamopnbsle u npakmuueckue padomaol.
M3y4yeHune BHENTHETO U BHYTPEHHETO CTPOCHUS PHIOKI.
N3yuyeHue ckeneTa KOCTHBIX M XPSAIICBBIX PBIO.
N3yuenne paznooOpasus phio.
Omnpenenenne Bo3pacTa peIO 1Mo yernrye.

BpIxox mo3BOHOYHBIX HA cyulry. AM(puOuM, uiu 3eMHOBOAHbBIE

[IpennoceikM BBIXO/AA MO3BOHOYHBIX Ha cymy. DopMHUpOBaHUE PpPHIYAKHOU
KOHEYHOCTU. OCOOEHHOCTH CTPOEHUSI U OpraHu3anuu am(puOuil Ha IpUMepe TPABSHOU
narymkd. Ckener am@uOuii, otnensl mo3BoHOYHWKA. [lumieBapuTenbHas cucreMa
y am¢ubuii. CrpoeHHe KpOBEHOCHOW CHCTEMbl U pasjielieHue KpoBU y ampuluii
(aprepuanbhbiii KoHyC). JlpixaHue y amdubuii, poiasr democTHoro ammaparta. KoxkHoe
npixanue. @opMupoBaHUe TYJOBUIIHBIX MOYEK W UX ocoOeHHOocTH. HepBHas cuctema.
Opraunbl uyBcTB. KuszHeHHsld 1ukia ampuouii. ['onoBactuk. Heorenus y ampubuit u
perymsius meramopdosza. OCHOBHBIE TpyIIbl aM(DUOU.

Jlabopamopnusie u npakmuueckue padomut
W3yyeHue BHENTHETO U BHYTPEHHETO CTPOCHHUS JIATYIIKH U TPUTOHA.
N3yuenue ckenera JSITYIIKH.
N3yyenue MHIUBHUIYATBHOTO PA3BUTHSI 3€MHOBOIHOTO.

AMHHOTHBI. Pentuiinu, nian Ilpecmpikarommecst

[Ipucnoco6ennst MO3BOHOYHBIX KUBOTHBIX K PA3BUTHUIO Ha CyIle. 3apOAbIIeBbIE
o0onoukn u ux ¢GyHKuU. (OCOOEHHOCTH CTPOCHHMS U OpraHW3allid PEeNTUIIHMA
Ha TpuMepe TpbITKON smepuibl. OCOOCHHOCTH CKeleTa M KOHEYHOCTEH PENTHUIIUMA.
I'pynnas wierka. JIpmxkenue y pentuwinuid. IlumeBapurenbHas cuctema. KpoBeHocHas
cuctema. Kpyru kpoBooOpaiiieHus U pa3feieHue KpoBH B xKellygouke cepana. Jprxanue
penTmii. opmMupoBaHUEe Ta30BBIX MOYEK M MX ocobeHHocTu. HepBHas cucrema.
Opransl yyBcTB. PazmMHOKeHMe U pa3BuTHE penTiiinii. OCHOBHBIE TPYIIIbI PENTHIIHM.

Jlabopamopnusie u npakmuueckue padomut
N3ydyeHne BHEIHETO U BHYTPEHHETO CTPOCHUS SIIEPHULIBI.
N3ydenue ckenera ssmepubl.
Nzyuenune pasHO0Opa3us MPeCMBIKAFOIIIXCS.

IITuus!

OcoOEHHOCTH CTpPOEHUSI W OpraHU3alMd MTULl HA MPUMEPE CHU30r0 TOIyOs.
[Tpucnocobnenus nruil k nonéry. Ilepps. Pa3Butue mepa, cTpykTypa nepbeB. TuIibl
nepbeB. OcoOeHHOCTH B CcTpoeHuu ckenerta. lleBka, mpspkka. DopMUpOBaHHUE KHIIS.
OcCOOEHHOCTH CTPOEHHUSI MUILEBAPUTENbHON cucTeMbl. CTpoeHHE KpPOBEHOCHOM
cucteMbl. Paznenenue kpoBu B cepaue. Kpyru kposooOpamienust y ntuil. Oco6eHHOCTH
JbIXaTebHOU cucTeMbl. Bo3ayiiHble MelIku U napadpoHxu. MexaHu3Mm JIBOMHOTO
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neixanus. CTpoeHMe HEpBHOW cucTeMbl. Pa3Butme Mo3keuka. OpHEHTAluMs NOTHUL.
Opransl 4yBcTB. BblmenurtensHas cuctema. Pasutme nrTun. CrpoeHue  sina.
®opmupoBanue siueBblx obOosnovek. [loBenenune nruu. TokxoBanue. PopMHpOBaHUE
THE3 .

Jlabopamopnsie u npakmuueckue padomul
N3ydeHne BHENIHETO U BHYTPEHHETO CTPOCHUS MITHII.
N3yuyeHue ckenera NTULBL.
N3ydenne BHEMIHETO CTPOEHUS U IEPHEBOTO MOKPOBA ITHII.
N3ydenue cTpoeHus siiia nruil.
Ornpenenenue NTUL C UCIOJIb30BaHUEM OINPEAETUTENEH.

Muiexonurampmue

Oco0OEHHOCTH CTPOEHMS U OpPraHU3alUKd MIEKOMHUTAIOUIMX Ha MpUMEpE JTIOMOBOM
Mbiy. @opmupoBanue mepctu. CtpoeHue Bojoca. Tumbl Bojgoc. CanbHble U MOTOBBIE
xene3pl. Ckener miekonuTaromux. OcoOEHHOCTH CTPOEHUS CKelleTa KOHEYHOCTEH.
3y6nas cucrema. CBs3b 3yOHOU cCUCTEMBI C TUNOM TnuTaHus. PaznooOpasue 3yOHBIX
cucteM. llumeBapurenbHas cucrema miekonutaromux. (OCOOEHHOCTH CTPOCHHS
NUIIEBAPUTEILHON CHUCTEMbl y PACTUTENBbHOAIHBIX MileKonuTammux. CrpoeHue
KpoBeHOCHOU cucteMbl. Kpyru kpoBooOparmienus. JlpixatenpHas cuctema. CtpoeHue
NE€TKUX, ajbBeoJsipHoe npixaHue. Jluadparma. TynoBuiiHble MOYKM U HE(POHBI
mitekonuTaromux. Oco0eHHOCTH HEPBHOM cUCTeMbl MilekonuTaomux. Opraisl 4yBCTB.
Pa3putne miexonuratronmx. @opmupoBanue mianeHTbl. OCOOEHHOCTH MIAllEHTapHOTO
nutanusa. Cucrema wMiexkonuraronmx. [lepBo3sepu. CymuyaTble MIIEKONUTAIOIIHE.
[Tnanentapusie miuekonuTatomue. CoBpeMeHHasi cucTeMa MIIEKOIUTAIOIIMX.

Jlabopamopnusie u npakmuueckue padomul
N3yuenue ctpoeHus yepena u 3yOHOU CUCTEMbI Pa3TUYHBIX MIIEKOMUTAIOIINX.
N3yuenue pazHooOpa3usi MIECKOMUTAIONIUX.
N3yueHne cTpoeHus cKeneTa MIEKOMUTAOIIUX.

IBOJIIOIHA U IKOJIOTHS KUBOTHBIX

DBomtoMs 0ECIIO3BOHOYHBIX KUBOTHBIX. DBOJIOINS XOPOBBIX JKUBOTHBIX.

Cpema oOuTaHMS ®  DKOJIOTHYECKAas  HHUINA. ODKOJOTHYECKHEe  (haKTOPHI.
AbGuotnueckue, OMOTHYECKHME U aHTpomoreHHble (akTopbl. OCHOBHBIE YKOJIOTHYECKUE
3aKOHBI. 3aKOH ONTHUMYyMa. 3aKOH JIMMHUTHUPYIOMEro (GakTopa. 3aKOH KOJIOTHYECCKOU
WHIUBUIYaTbHOCTH BUIOB. [Iprcniocobiennst opranu3mMoB.

Bonnass cpena oOutanus. XapakTepucThka BOAHOW cpenwl. I[lnoTHOCTH
u Temriepatypa Bojibl. Con€HoCcTh BOAOEMOB. PacTBOPUMOCTD KUCIOPOAa U YTJIEKUCIOTO
rasa B BojJie. Mopckue opranu3msl. [InaHkToH, HEKTOH, OeHTOC. OCOOEHHOCTH CTPOEHUS
IJIAHKTOHHBIX OpraHu3MoB. [IpucnocoOieHust K *KU3HU B Touile BOAbl. OcOOEHHOCTH
CTPOEHHMS U OMOJIOTUU OEHTOCHBIX Opranu3MoB. [IpecHoBoaHbIE Opranu3Msbl. [Ipobiiembl
ocmoperyisiuu. [IpucnocobieHus: OpraHu3MoB K KHW3HU B MOPCKOM M IIPECHOI BOJE.
BropuuHoBoiHble opranu3mMbl. QopMHUpPOBaHUE TIABHUKOB U TIABATEIbHBIX MEPETOHOK.

19



®denepanpHas pabovas nporpamma | buomorus. 7-9 kmnaccel (yriayOnEéHHBIH ypOBEHbB)

HazemHO-BO3nymIHas cpeaa oOuTaHus. XapaKTEPUCTHKA HAa3€MHO-BO3YIIHOM
cpenbl obutanusd. IIMOTHOCTH M BIAXHOCTb Cpelbl. BbIXOJ XUBOTHBIX Ha CYILY.
[Ipumepsl anantauuMii K Ha3€MHBIM YCIOBUAM oOuTaHud. DOpMUpOBAHHE JETKUX,
MAJIBIIUTUEBBIX COCYAOB U KYTHKYJIbl Y WICHUCTOHOTUX. POPMUPOBAHNE KOHEYHOCTEM.
OcoOeHHOCTH [IbIXaHWs M BOJHOrO OanaHca y Ha3eMHBIX OpPraHU3MOB. AJanrtalnuu
K MOJIETY Y NTUL, HACEKOMBIX U PYKOKpbUIbIX. [IpaBuiio Amiena. IlpaBuno beprmana.

[louBennast cpena oOuTaHus. XapakTEepUCTHKA MOYBEHHOM Cpeabl OOMTAHMS.
Oco0EeHHOCTH CTPOEHHUA U aJanTallii MOYBEHHBIX OPraHU3MOB. AJIalTalliy KOJbYaThIX
YyepBeil, HACEKOMBIX M MO3BOHOYHBIX )KMBOTHBIX K TOUBEHHOW cpejie OOUTaHUs.

Opranu3menHasi cpena oOuTaHMs. XapaKTepUCTHKA OPraHU3MEHHON Cpelibl
obutanus. [IpucnocoOaeHust OpraHu3MoB K Mapa3uTu3My. BzauMooTHoeHus apa3uT—
x035iuH. [lapa3uTel 1 napa3uToUIbl. DKTOMAPA3UTHI U SHAONApa3uThl. Ilapazutnueckue
IUIOCKME,  KpyIjble, Kosib4yaTele  4yepBU. [lapasutudeckue  4YICHUCTOHOTHE.
dopmupoBaHUE NPUCOCOK U KproubeB. POpMUPOBAHUE ITIOTHBIX MTOKPOBOB. Pepykius
CEHCOPHBIX OPTraHOB U IPYTUX CUCTEM OpPraHOB.

Jlemoncmpayuu KvBBbIX XUBOTHBIX, 4Uydes, KOJUICKIIMH, pa3JaTOYHOrO0 MaTepuala,
MYJSDKEH W Mojeneu, Tabnui, cinaiaoB, BuaeopuibMoB U caiitoB MHTepHeTa,
MOKAa3bIBAIOIINX MPUCTOCOOJEHHOCTh UBOTHBIX K YCIOBUSIM Cpelibl OOWTaHWUsI,
LEINU U CETU MUTAaHUS B 3KOCUCTEMAX, PACIIPOCTPAHEHUE )KUBOTHBIX B MPUPOIHBIX
30Hax 3emutH, reorpaduuecKux KapT ((KMBOTHBIM MU 3eMJIN ).

Jlabopamopnovie u npakmuyueckue paoomot
N3yuyenue npupoaHoro cooOIecTsa: cocTaBa u CTPYKTYPHI.
OKCKypCHUs WU BUICOIKCKYPCHSI.
Ce30HHbIE SIBICHUS B KU3HU KUBOTHBIX.

KuBOTHBIE U YeJIOBEK

Bo3zeiicTBue deinoBeka Ha KUBOTHBIX B NPUPOJE: MOPSIMOE U KOCBEHHOE.
[IpompbIcioBBIE >KMBOTHBIE (PBIOOJIOBCTBO, OX0Ta). BeneHue mpombicia >KUBOTHBIX
Ha OCHOBE Hay4yHOro nojaxoja. OnoMaliHUBaHUE )KUBOTHBIX. J{MKHE MPEeIKU JOMAIIHUX
xuBOTHBIX. Cenekmus. [lopoasl. HckycctBennbiit ot6op. KonTpacTHBIE (POpMBI
YKMBOTHBIX 10 OJHOMY M TOMY K€ IPU3HAKY B Ipeaenax oaHoro Buaa. Knonuposanue
XKUBOTHBIX. KiIl€TOUHBIE, XPOMOCOMHBIE ¥ TEHETUYECKHE TEXHOJIOTUH B CO3/IAHUN HOBBIX
IIOPOJI CENBCKOXO03MCTBEHHBIX )KUBOTHBIX.

3HaueHWe  JOMAaIlHUX  JKUBOTHBIX B  JKU3HM  4ejoBeka. JKUBOTHBIE
CENIbCKOXO3SIUCTBEHHBIX yroauil. IItunesoactso. JKuBotHoBo1cTBO. PacnipocTtpanénnsbie
WH(DEKITMOHHBIE 3a00J€BaHUs Yy JOMAIlIHUX J>KABOTHBIX. ONU300THH. [IpuHIMIBI
PO UIAKTHKY U JISYCHUS paCIIPOCTPaHEHHBIX MH(DEKITMOHHBIX 3200I€BaHUI TOMAITHUX
AKUBOTHBIX. JKMBOTHBIE-BPEUTEIU, METOAbI OOPHOBI C ) KUBOTHBIMU-BPEAUTEISIMU.

l'opon xak cpena oOuTaHus, co3laHHas 4YesnoBeKOM. CHHAHTPOIHbBIC BHJbI
KUBOTHBIX. AJlaniTalys )KUBOTHBIX B YCIOBUSIX ropojia. BocCTaHOBIIEHUE YHCIEHHOCTH
pPEIKHX BUAOB XUBOTHBIX: 0c000 oxpaHsiemble npupoaubie Tepputopun (OOIIT).
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buocdepnnie pesepBatbl. KpacHas kHura >kuBOTHbIX Poccuu. Mepbl coxpaHeHHsS U
BOCCTaHOBJICHUS )KUBOTHOI'O MUPA.

Jlemoncmpayuu dyyen, KOJUICKIUM, TaOmul, craigoB, BUIEODUIBMOB M CaWTOB
NHuTepHeTa, MOKa3bIBAIOIIUX OXPAHAEMBIX U MPOMBICIOBBIX KMBOTHBIX, CIIOCOOBI
pBIOOTIOBCTBA, OXOTHI, AKKJIMMATH3allMM W PA3BEACHUS JOMAIIHUX >XUBOTHBIX,
KUBOTHBIX CEIbCKOXO3SIMCTBEHHBIX YTOAUMN, CLIOCOOBI OXpaHbl PEIKUX KUBOTHBIX,
MIPUBJICYEHUS U OXPAHBI JKUBOTHBIX TOPO/JIA.

Jlabopamopnusie u npakmuyeckue padomot
N3yueHnne HaceKOMBIX-BpeUTENIEH CeTbCKOX03IUCTBEHHBIX KYJIBTYP.
HaGmonenus 3a nTuaMu B ropoICKOM cpeie.

9 KJIACC

BBenenue

Cuctema OMOJIOTHYECKUX HAyK, M3YyYarONIUX YeJIOBEKa: IUTOJIOTHS, TUCTOJIOTHS,
AMOPHOJIOTHS, TCHETHUKA, aHTPOTIONOTHS, AHATOMUS YeJIOBEeKa, (DU3MOJIOTHS YEIOBEeKa U
JIpyrue MEIUIIMHCKUE HAYKHU.

[Ipodeccun, cBsa3aHHbIE ¢ HAyKaMH O 4esioBeKe. [lepCcreKTUBbl pa3BUTHS 3HAHUM
00 opraHu3Me YeJIOBEKE U ero CBA3SIX C OKPYKAIOIIEeH CpeIon.

JleMoHcTparus TabnuI, claigoB, BujpeopwibMoB u  caiitoB VHTepHeTa,
MOKa3bIBAIOIINX pa3Hble OWOJOTMYeCKHe JUCHUIUIMHBI, CBS3aHHBIE C HW3yYCHHUEM
YeJioBeKa, Mpodeccrii, CBA3aHHBIX ¢ U3YUYCHHEM OpraHu3Ma YeJIOBeKa U MEIUIIMHOM.

O61mmii 0030p KJIETOK U TKaHel OpraHu3Ma 4ejioBeKa

OOMeH BemecTB Kak OCHOBA JKM3HU 4elloBeKa. benku, TUmuibl, YriaeBOJbI,
HYKJIEMHOBBIE KHUCJIOTHI, HU3KOMOJEKYJISPHbIE COEAUHEHUS, BKIIOYAs BUTAMUHBI.
XHUMHYECKOE CTPOCHHE, OCOOCHHOCTHM M (YHKIIMH OEJIKOB, JIMIHJOB, YIJICBOJOB,
HYKJICMHOBBIX KHCJIOT MU HU3KOMOJEKYJSIPHBIX coenuHeHul. AT® — yHuBepcaibHas
sHepreTudeckas BamioTa kieTku. OOmiee mMoHATHE O Karabonu3me (Ha mpuMepe
KJIETOYHOTO JbIXaHWS, HA4YMHAs C TOJATOTOBUTEIBHOTO JTamna) W aHa0oIu3Me
(Ha TpUMepe pa3IUYHBIX OWOCHUHTE30B, MPOUCXOASIIMHUX B KieTke). CpaBHEHHE
KJIETOYHOTO JbIXaHUs U OpokeHus. Perymsiusi 6enKoBOro, yriaeBOAHOTO, JTUMUIHOTO
oomena. [lpsmpie m oOpaTHbIe CBSI3M B perymsnuu. Ponb (hepMEeHTOB M TOpMOHOB
B mporieccax oOMeHa BemiecTB. HapymieHuss OMOXMMHUYECKHX TPOIECCOB B KIETKE:
aBUTAMUHO3BI, 1e(PEKTHI B pab0Te ONpeaenéHHbIX (DEPMEHTOB U APYTOE.

[utomorust. MHoroobpasue kieTok W ux auddepeHuanus. IMOPHOHATBHBIE
CTBOJIOBBIE KJICTKH, HHAYIIMPOBAHHBIC TUTFOPUIIOTEHTHBIE CTBOJIOBBIE KJIETKH, CTBOJIOBHIE
KJIETKHA B3POCIIOTO YEJIOBEKA.

Krnerounbie KOHTakThl. MOIGKYISpHBIE OCHOBBI OTBETa KIETOK HAa CHUTHAJIBI.
[TonsTue xkimerouno rubenu. JIMMHUT KIETOYHBIX MACJICHUM, OOIee MpeACTaBICHUE
O CTapeHWU Ha KIETOYHOM M MOJICKYJISIpHO-OMojorndeckoM ypoBHe. OOIiiee moHsTHE
0 paKoBO# TpaHC(OpMAIUU KIIETOK.
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Jlabopamopnusie u npakmuyueckue padomot
[IpocMOTp 37EKTPOHHO-MUKPOCKOMUYECKUX (oTOrpaduil mpenapaTtoB CTPOCHUS
KJIETKH U MEKKJIETOYHBIX KOHTAKTOB.

Tunbel TKaHed OpraHu3Ma 4eJOBEKa: JSIUTENvalbHas, HEpBHas, MBbIIIECYHAs,
COCIMHUTEIbHASL TKaHU. XapaKTepUCTUKa W Kilaccupukauuu snurenueB. HepBHas
TKaHb: HEUPOHBI U Helporaus. CTtpoeHue u ¢pusnonorus Heipona. [Torenuuan nokos u
noteHuuan aecrsus. [lposenenne HepBHOro ummynbca. Kinaccupukanus 1 MeXaHU3Mbl
pabotel cuHancoB. Helipomennatopsl U ux peuentopbl. MbllieyHasi TKaHb: CKEJIETHAas,
cepaeuHas u raankas. CTpOoeHHE COKPAaTUTENBHOIO ammapara IMONEepPEedHO-TI0JI0CAThIX
MbII. MoseKkyspHble MEXaHU3Mbl COKpalleHus: U paccinadnenus. OTinuus riiagKon
MYCKYJIaTypbl OT HONepeyHo-1nonocatoil. ®uznonaorus Bo30yAUMOCTA U COKPATUMOCTHU
[JIAIKOM MbIIEYHOW TKaHU. COeNMHUTENbHAs TKAaHb: CBOMCTBA, PAa3JMYHBIE THIIbI
KJIETOK, XapaKTepUCTHUKA MEKKIJIETOUHOr o0 BelecTBa. Kiaccudukanus coeuHUTENbHBIX
TKaHEW: COOCTBEHHO COCJUHUTENIbHbIC TKaHW, TKAHU BHYTPEHHEH CpeIbl, XpslieBas
TKaHb, KOCTHAs U IpyTHUE.

Jlabopamopnusie u npakmuyueckue padoomot
MuKpocKonupoBaHUE MPENnapaToB OCHOBHBIX TUIIOB TKaHEH.

HepBHas cucrema

Knaccuduxanus HepBHOU cuctembl. lleHTpanbHas u nepudepuydeckas HepBHas
cuctema. CtpoeHnue HepBa, 000J049KH, Kiaccudukaius HepBoB. CTpOeHUE CIIMHHOTO U
roJIOBHOTO Mo3ra. @yHKIHMH OTAEJNOB CIUHHOrO Mo3ra. [IpoBoasiuiue myTv CIMHHOTO
MO3ra. AHaTOMHUs TOJOBHOTO MO3ra: MpOJIOATOBATHIA MO3T, CTBOJI MO3ra, CPEIHUM,
IPOMEXKYTOUYHBIN, epeiHui Mo3r. CTpoeHHEe MO3KeUKa M KOPhI OOJIBIITNX TOJTYIIapHi.

OyHKOUU OTAEIOB TOJOBHOTO MO3ra M HX 4acTte. UYepenmHOMO3roBbIe
U COIMHHOMO3roBble HEpBbl. COMaTUYECKasl U BEreTaTUBHAs HepBHas cucteMa. LleHTphl
COMAaTUYECKOM M BEre€TaTUBHOM CHUCTEM B LEHTPAJIbHOM HEPBHOW CHCTEME.
Pednexropras nyra. Pednekropnoe kosbmo. Heiiponnas cers. Kiaccudukanum
pedIeKCOB: MOHO- U TOJIMCHHANTHYECKHE, OE3yCIOBHBIE U YCIOBHBIE M Apyrue. Poib
uccnenoanuii  W.II. [laBnoBa. @ynkumoHanbHble cuctembl ILK. AnoxwuHna.
Hcnonp3oBanue npuHIKIA paOOThl HEUPOHHBIX CETEH B HICKYCCTBEHHOM MHTEJUICKTE.

Hapymenus paGoTsl HEepBHOW cucTeMbl. Heipoaerenepanuu U COBPEMEHHBIE
MeTobl uX JiedeHus. MHcynbr. JlekapcTBa, MpoOXOAsAIIME W HE MPOXOMSIIME 4Yepe3
reMatosHIeanuyeckuii O6aprep. MeToabl HCCIEOBaHUS MO3TOBOM aKTUBHOCTH
U CTPOCHHS CTPYKTYp HEPBHOM CHUCTEMBI: d3JeKTpodHIedarorpadusi, perucTpamus
AKTUBHOCTH PA3JIMYHBIX OTAEIOB MO3Ta, MAarHUTHO-PE30HAHCHAs ToMorpadus,
KOMITbIOTepHast Tomorpadus. MaTepdeiic Mo3r—koMIbroTep.

Jlabopamopnwie u npakmuyecxkue padoomot
N3ydeHre rucToIOrnyecKrx MpernapaTtoB OPraHoB HEPBHOM CHCTEMBI.
N3ydenne cTpoeHus TOJIOBHOTO MO3ra Ha MaKeTax.
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CeHcopHbIe cCTEMbI

CtpoeHuEe CEHCOpPHBIX CHCTEM: PELEeNTOpbI, MPOBOMSINAS YacTh, OTACI KOPBI,
ocymiecTBIstonud  o0paboTky  uHpopmanuu.  Krnaccudukamuss — penentopos:
AKCTEPOPENENITOPhl,  MHTEPOPEUENTOPhl,  MPOMPUOPEIENTOPhl,  MEXaHUYECKHUE,
TEMIIEpaTypHble, XUMHUYECKUe, OojieBble W JApyrue penentopbl. CoMaTtoceHcopHas
cUcTeMa.

Crpoenue rnaza. 3puTelibHbIE pelienTopbl (MaJ0YKu U KOoJa0ouku). duznueckue u
XUMHUYECKHE OCHOBBI BOCHIpUATHSA cBeTa. UEpHo-0enoe u 1BetoBoe 3peHue. CtpoeHue
cetuatku. [lpoBegeHne u 00paboTKa 3PUTENBHOIO CUTHANA. AKKOMOJALHUS.
bunokynsipHoe 3penue. HapymieHuss 3peHMss U UX NOPUYMHBL. 3a0oJieBaHUs TJia3a
(KOHBIOHKTUBUT W Apyrue) u ux npodunakruka. COBpEeMEHHBIE METOJbI JICUCHUS
HapYIICHUN 3peHUs: Jia3epHas KOPPEKIUs, 3aMEHa XpYCTalHKa, KJIETOYHAs Teparws,
NPOTE3UPOBAHUE TJ1a3a U APYyTHUE.

Crtpoenue Hapy>XHOTO, CpEeJIHETO U BHyTpeHHero yxa. Koptuer opran. Mexanusm
BOCIIPUSATUST M OOpaOOTKM 3BYKOBBIX BOJH. CBsI3b IIEHTpa CiIyXa U LIEHTpa peYwu.
Hapymienuss ciyxa um uxX NpUYUHBL. 3a00JIeBaHUS OPTraHOB ciiyxa (OTUT W JApPyrue
3abomneBanus) U ux npodunaktuka. CoBpeMEHHbIE METOIbI JICUCHHS HAPYIICHHUH CiTyXa:
CIIyXOBOW ammapaT, TMpOTE3UpOBaHUE U Jpyrue. AHatoMus U  (HHU3UOIOTHUS
BecTUOYIsipHOTO anmapara. OTOJIMTOBBIN ammapar.

Opranbl BKyca, OOOHSHHS, MBIIIEYHOTO W KOXXHOTO YYBCTBA: AaHATOMUS
¥ GU3HOJIOTHS, UX HAPYIICHHUS.

Jlemoncmpayusa pazoopHBIX MOJIETIEH T1a3a U yXa.

Jlabopamopnuvie u npakmuyueckue paoomot
N3yuyenue ctpoeHust opraHa 3peHusi (Ha MyJIsKe U BIaKHOM TIperapare).
N3ydenue cTpoeHus opraHa ciyxa (Ha MyJisike).
N3yyenune rucTooriuecKuX MpernapaToB OpraHOB YyBCTB.

JHIOKPUHHAS cUCTEeMa

OmnpeeneHne 1 OCHOBHBIE XapaKTepUCTUKHA TOpMOHOB. Kitaccudukaiys ropMOHOB
o XUMHYecKoMy cTpoeHmto. Kiraccudukaiys pernentopoB ropMOHOB. MOJCKYISpHBIC
MEXaHU3MbI JICHCTBUS TOPMOHOB Ha KJICTKU-MUILICHHU.

DOHJoKpUHHAsA PYHKIMS TunotanaMmyca. JKene3bl BHyTpeHHEH cekpernuu (Turnodus,
snudu3, IIUTOBUAHAS  JKeJe3a, IMapalUTOBHJHBIC  JKEJIEe3bl, HAIIMOYCUYHUKH),
BBIJICIIIEMBIE HWMH TOPMOHBI M HX (QyHKOHH. JKene3pl CMEIIaHHOW CeKpeIuu
(mopKenymoyHasi >Kene3a, IOJIOBBIE JKENIEe3bl), BBIJICISIEMbIE UMM TOPMOHBI W HMX
dbyaknuu. ['unoTanamo-runodu3apHple KOHTYPBI PETYISIHHA ASATSIbHOCTH HEKOTOPBIX
XKené3 BHYTpeHHeH cekpennu. HapyiieHus, CBS3aHHBIE C THIO- U THNCPPYHKIHSIMU
ropMoHOB. Bujiel caxapHoro quabera u ux ociaoxkHeHus. KieTouHnas Tepanus B ICUCHUU
SHJIOKPUHHBIX 3a001eBaHuil. Mukceaema.

[Ipoune opraHbl W TKaHH, BBIACIISIIONIME TOPMOHBI: IMOYKH, CEPALE, KETYAOYHO-
KHUIIIEYHBIN TPAKT, )KUPOBAs TKaHb U APYTHUE.
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Jlabopamopnusie u npakmuueckue padomut
N3yueHne rucTonoruuyeckux npenapaToB SHIOKPUHHBIX OPTaHOB.

IHoBenenne

Pednexkropnas Teopus nosenenusa. HacneacTBeHHble 1 HEHACIEICTBEHHbIE (HOPMBI
noseaeHus. [Ipocreiimue ycinoBHble pediekcbl. UHCTpyMeHTanbHOEe U apyrue (Gopmbl
oOyuenus. Ilear. MotuB. Pedrekc. Ilorpebnoctsh. Pednexc unenu mno IlaBnoy.
JluHamuuyeckuii ctepeoTull. MMIpuUHTUHT. DUKCUPOBAHHBIE KOMIUIEKCHI JIBUYKEHUHU.
Curnanbhbie cuctemsbl. Peub. Mpinienue. [lamsats u e€ Buapl. KornutuBHble QyHKIIMN
HEPBHOU CUCTEMBI. POJIb pa3HBIX OTAEJIOB IOJIOBHOI'O MO3ra B PErYJISIIUU IBUKEHUH, CHA
1 00IPCTBOBAHUSA, U IPYTUX CIOKHBIX MPoIieccoB. MexaHn3Mbl BOBHUKHOBEHHS SMOLIUH.
HeiiporymopanbHas peryiisinus 1oJjioBoro noseneHus. Hapyuienus noseaeHusi, ux cBa3b
C paboTOi HEPBHOM U HIOKPUHHOM CHUCTEM, COBPEMEHHBIE METO/IbI JICUEHUSI.

OnopHo-ABUraTeJIbHBIN anmapar

Koctu. AnatoMusi KOCTH: HAJKOCTHHUIIA, BHYTPEHHEE BEILIECTBO KOCTU. OCTEOH.
Knaccudpuxamus kocteit. Poct kocrteir. CoenwHEHUST KOCTEH: TMOJBHXHBIC,
MOJTYNOIBUKHbBIC, HEMOABUXXHBIE. CTpOCHUE CYCTaBa U CYCTABHOW CYMKH.

OceBoii CckeneT: uepern, IO03BOHOYHUK, pE&Opa, rpyauna. Koctu muieBoro
U MO3rOBOTO OTAeNOB uepena. OTaenbl MO3BOHOYHWKA, OCOOCHHOCTU CTPOCHUS
MO3BOHKOB B Pa3HbIX OTJEJIaX, MEXIO3BOHOYHbIE coeAuHeHusa. CTpoeHue TrpyaHOu
KJICTKH.

CkeneTpl MOSICOB KOHEYHOCTEH M CBOOOJHBIX KOHEYHOCTEH: aHATOMHUYECKHE
0COOEHHOCTH BXOJSIIUX B X COCTAaB KOCTEM.

Hapymienust ctpoeHust ckesneTHOM cucteMbl. Bo3pacTHbIE H3MEHEHUSI, OCTEOIIOPO3.
TpaBMBI. 3a0oJieBaHus OITOPHO-JBUTaTEIILHOT'O armapara, CBSI3aHHBIC
¢ npsaMoxoxaeHrueM. CoBpeMEHHbIC UHBA3UBHBIE U HEMHBA3UBHBIC METObI JICUCHUS:
MPOTE3UPOBAHUE CYCTAaBOB M MEXKIIO3BOHOYHBIX JIUCKOB, HCHPABICHUE KPUBU3HBI
MO3BOHOYHUKA U JIPyTHE.

Jlemoncmpayusa CcKejneTa 4YeNOBEKa, ueperna, KOHEYHOCTEW, TO3BOHKOB, pPacIUJIOB
KOCTEM.

Jlabopamopnosie u npakmuyueckue padomol
M3yuyeHue cTpoeHUS CKEJICTa YeJ0BCKa Ha MaKeTax.

Mpimel.  PaGotra MBI 10 TMEPEMEMICHUI0 KOCTHBIX PBIYAroB. MBIIIIIHI,
NPUKPEIUISIOMHAECS JABYMS KOHIAMHU WJIM OJHHM KOHIIOM K KOCTSIM. MHMHYECKHE
MBIIIIIEI KaK TPUMEP MBIIIIL, HE TPUKPEIUIIIOMIUXCS K KOCTSIM.

Mpimma kak opradH JokoMonmu. O06omouku MbImmbl. CyXOXHIAS W CBS3KH.
JIBurartesbHble €IUHUIBI. MBIIIBI-CHHEPTUCTBI U aHTAaroHUCThl. HepBHAs perynsmus
paboTHI MBITIIT. PO CHIUHHOTO MO3Ta, MO3KEYKa M KOPHI OOJIBIIUX MOJIYIIAPHH.

OcHOBHBIE MBIIIIEI TeJla dYenoBeka. Hawmbosiee pacnpocTpaHEHHBIE TpPaBMBbI
MBIIIEYHOW CHUCTEMBI M METOAbl MX MpOPUIaKTHKH. ATpo(us MBI, MPUYAHBI U
JICUCHHE.
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Jlabopamopnsie u npakmuueckue padomul
Oxka3zaHue nepBoil MOMOIIY MPU MOBPEKACHUU CKEIETa U MBIIIIII.

KpoBenocHasi u inmdaTudeckass CHCTEMbI

Oco6eHHOCTH CTpOoeHUs] U (PYHKIIMOHUPOBAHUS CEPJICUYHON MBI AHATOMUS
cepaua: SHAOKapA, MUOKapJ, dMUKapHA, MEpUKap, KEIYJ0UYKH, MPEICEPAus, KilamaHbl
cepaua. Mexanuueckasi pabora cepana kak Hacoca. CeplieuHblid UK. ApTepHalibHOE
naBlieHue, mysibc. ABToMaTus. IIpoBoasias cuctema cepina. DiaekTpuueckas padora
cepaua. DnekTpokapanorpamma. HepBHas u ryMopaiibHasi peryisitus padoThl cepala.
Hapymenus pa6otsl cepana. ['unepronndeckas 0oie3Hb, cepAedHas HeA0CTaTOUHOCTb,
aTepOCKIIEPO3 KOPOHAPHBIX COCY/I0B, MHPAPKT MUOKapAa U Tak aanee. LllyHTupoBanue,
AHTMOIJIACTHKA, KJIETOYHAs Tepanusd W JAPYrde COBPEMEHHBIE METOJbl JICUCHUS
ceplieuHbIX Oone3Hel. TpaHcmanTauus cepaua.

Jlabopamopnovle u npakmuueckue padomol

[TpocMOTp TUCTOJIOTHYECKHUX TIPETApaTOB CEPICYHON MBITIIITHI.

OnekTpokapauorpadus.

N3mepeHne apTepuaabHOTO JIaBJICHUS U TYJIbCa.

KpoBenocHas cuctema u tuMdaTrdeckasi CHCTeMa.

Kpyru xpoBooOpatiienusi: 00JbIIoN U Majblii, OCHOBHBIE cocybl. Kimaccudukanus
COCYZIOB: apTe€pUH, apTEPUOJIbI, BEHBI, BEHYJIbI, KalWJUIAPhl. Pe3ucTuBHbIE, 0OMEHHBIE U
éMKocTHBIE cocyabl. CTpoeHHe CTEHOK cocyAoB. HepBHas U ryMopasibHasi peryssius
pabotel cocynoB. CucTeMHas peryisinus apTepuaibHOrO MJaBICHHS U JAPYruX
napamMeTpoB KkpoBu (OGapopediiekc, xemopediiekc u Tak ganee). HapymieHuss paboTh
cocynoB. ApTepuaibHble U BEHO3HbIE KPOBOTCUEHUS U TIEPBasi MOMOIIb MTPU HUX.

AnatoMust TUM(PaTHYECKONW CUCTEMBI: JTUM(DATHIECKHUE COCYIbI U TUMpaTHIECKUE
y3ibl. [IpuduHbl IBUXKEHUS KPOBU U TUM(BI TIO COCY/IaM.

Jlabopamopnusie u npakmuueckue padomol.
N3yyenue rucToorn4ecKux npenapaToB CTEHOK COCY/IOB.
[lepBast momo1b Npu KPOBOTCUECHUSX.

BHyTpeHHsis1 cpeaa opraHusma

KpoBb, TkaHeBas >XHIKOCTh, JuMda. MexaHU3Mbl MOJACpKaHUS BHYTPECHHEU
cpeasl opranu3ma (romeoctas). CBs3b  BOJHO-COJIEBOIO OOMEHa OpraHusMa
¢ hopMHpPOBAaHUEM U OTTOKOM TKAaHEBOU JKHIKOCTH.

XUMUYECKUA COCTaB Iula3Mbl KpOBU. DOPMEHHBIE 3JJIEMEHTBI: 3PUTPOLIUTHI,
JIeHKOIUTHI, TpoMOomuThl. Jleikomurapras ¢opmyna. ODOyHKIUKA  Pa3TUIHBIX
dbopMeHHBIX 37eMeHTOB. KpoBeTBOpeHHEe W opraHbl KpoBeTBOpeHUs. Mecra rubenu
pa3IUYHbIX (POPMEHHBIX 3JE€MEHTOB KpoBHU. ['pymnmbl kpoBu no cucreme ABO, pesyc-
dakTOp M JApyrue CHCTEMBbI ONpeAesieHUs rpynn KpoBu. [lepenuBaHue Ma3mbl,
SPUTPOLUTAPHON M TPOMOOIUTApHOM Macchl. bydepHas QyHKUMS MIa3Mbl KPOBHU.
Tpancnopt ra3oB no kpoBu. Paznuunsie (opmbl remoriioouHa. Perymnsiuus cpojictBa
reMoryioouHa k kuciopony. CBEpTbiBaHHE KPOBH, GUOPUHOIUTHYECKAS
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U TMPOTUBOCBEPTHIBAOIIAs CUCTEMBl. HapyllieHus, cBs3aHHbIE C KPOBETBOPEHHUEM U
(GYHKIMOHUPOBAHHEM (POPMEHHBIX IJIEMEHTOB.

Jlabopamopnusie u npakmuueckue padomut
N3ydeHne rucTonornuyeckux npernapaToB KPOBU U OPTaHOB KPOBETBOPEHUS.

NvmyHHas cucremMa

HcTtopus pa3BuTus 3HaHuil 00 uMMyHHTeTe. 3HaueHue pador M. M. Meunukosa,
I[1. Opnuxa u Apyrux y4y€HsIX M0 U3yUEHHIO UMMYyHHTETa. Kiaccudukanum uMMyHHUTETA.
MexaHu3Mbl BpOXK1IEHHOTO UMMYyHHTETA. [IpnoOpeTéHHbI NIMMYHUTET: KilaccuUKanus
TUM(GOIUTOB U y4acTHE pa3HbIX Ipynn JUMEOIUTOB B MPUOOPETEHHOM MMMYHUTETE.
ITonaTus antutena u autureHa. IlpeseHrtanus anTureHa. BakuuHbl U CHIBOPOTKH.
Oprassl HEHTpPaIbHON UMMYHHOM CHUCTEMBI: KPAaCHBIN KOCTHBIM MO3T U TUMYC. OpraHsl
nepuepruueckol HUMMYHHOW CHUCTEMBI: cele3€éHKa, JUM(OY3Jbl, MHHIAJIUHBI,
annenaukc, I[lefiepoBsl Onsimiku. Ponb Tumyca B co3peBanuu T-numdonutoB. Poib
opraHoB mnepudepuyeckol HUMMYHHOM cHCTeMbl B co3peBaHuU B-nmumdouuros.
OTtpuiarenbHas U MOJOXKUTENbHAs CeNeKIus B co3peBannu T- u B-numponuros. Pons
MUKpOGIOpHl YeloBeKa B (OPMUPOBAHMM HOPMAJIBLHOTO HUMMYHHUTETa YeJIOBEKa.
[laTomorn UMMYHHOM CHCTEMBI: UMMYHOAECPUIUTHI, ayTOUMMYHHBIE 3a00JeBaHUs
u Jp. Peakumm rUNEpUYyBCTBUTEIBHOCTH, B TOM uHcie amieprud. OCHOBBI
TPAHCIUIAHTOJIOTUU.  JIEeMOHCTpauus MOPTPETOB Y4Y€HBIX, TaOIMI M  CJailnoB,
BUICOPOJIMKOB U KUHO()PArMeHTOB, 00 UMMYHHOM CHUCTEME.

JIpIxaTeqbHas cucTeMa

AHaTOMHs JBIXaTEIbHOW CHUCTEMBI: BEpPXHHUE JAbIXaTEJbHbIE IIyTH, HUKHUE
IbIxaTesibHble TyTH, Jérkue. HocoBeie monoctu. Hocornmorka. Porornotka. I'oprans.
Knaccudpukanus xpsmedd roprand. HaaropraHHMK W TOJOCOBBIE CBSI3KH. 1paxes.
bpouxu. Jlérkue. JIErounsie my3bIpbku (anbBeotibl). PU3HOIOTHS Mpollecca AbIXaHus,
pOJIb  TUIEBPAJbHOM KUAKOCTH, auadparmpl, MEXKpEOEPHBIX W JIPYTUX  MBIIIII.
Cypdakrtant. Onactuueckas Ttara nErkux. JlpixaTenbHble ABWXKEHHUS. JKuU3HeHHas
émkocTh nérkux. JIErounsie 00bEMBI. HepBHAS 11 TyMOpaibHAs PETYISIUS AbIXaHUS.

['mruena npixanusa. TpeHupoBKa AbIXaTENbHBIX MbII. [IpenynpexaeHue
MOBPEXKJEHUSI TOJIOCOBOro ammapara. HWHpekiuonabsle 00JIe3HH, TMepeaaronuecs
gyepe3 BO3AYyX, U Ipodyue 3a00JieBaHMsI OPraHOB JbIXaHusd. BiusHue TabakoKypeHUs
Ha OpPTaHbI IBIXaTeIbHON CUCTEMBI. ACTMa, OOCTPYKTHUBHBIE 3a00JI€BaHUS JbIXaTEIHHON
CHCTEMBI.

Zlemoucmpauu;l MOACIU ITOPTaHU, MOACIIHN, HpOHCHﬂIOHleﬁ MCXaHM3M BA0OXa W BbIAOXA.

Jlabopamopnusie u npakmuueckue padomot
N3mepenne o6xBaTa rpyTHON KJIETKH B COCTOSTHHH B/IOXa M BBIJOXA.
OrnpeneneHue 4acTOThI JbIXaHUS.
Bnusinue paznuyHbiX (PaKTOPOB HA YACTOTY JIbIXaHMUSI.
Cnuporpadus.
N3ydeHne rucTonornyeckux MpernapaToB OPraHoB JIbIXaHUsI.
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IIvmeBapuTebHAsA cUCTEMA

AHaTOMUS TMHIIEBAPUTENBHOM CUCTEMBI: POTOBAsl MOJIOCTh, MUIIEBOJ, KEIYJOK,
MOJKENYAOYHAsl kKeJe3a, NMEYEHb, OTIAENbl TOHKOW KHUIIKH, OTAENbl TOJICTOM KHUIIKH.
Crpoenue 3y0a, 3yOHasi cucteMa yenoBeka. OU3NOIOTUs MUILEBAPUTEIILHON CUCTEMBI:
pacuieryienie O€NKOB, JIMMUAOB, YIJIEBOJOB, HYKJICHMHOBBIX KHUCIOT MO JEHCTBUEM
(GbepMEHTOB, CEKPETUPYEMBIX pa3HBIMU OTJEJIaMU MHUIIEBAPUTEIBLHON CHUCTEMBI.
XHUMUYECKUN COCTaB CIIOHBI, KETYTOYHOTO COKa, MOIKETYJAOUYHOrO COKa, KETUU, COKa
TOHKON KUIIKHU. [I0JOCTHOE M NPUCTEHOYHOE NHUILEBAPEHUE B TOHKOM KHIIICUHUKE.
OYyHKIMU MOJHKETYAOYHOU Kene3bl W TedueHu. DyHKUUM TOJCTOM KHUIIKHA. Poib
KUIIIEYHOH MUKPOQIOPHI JJIsl YEJIOBEKA.

HepBHasg u rymopanbHas peryisiius TMPOILECCOB MNUIIEBAPEHUS, YIIIEBOAHOTO,
JIAIUIHOTO, OEIKOBOTO OOMEHa.

I'mruena nutanus. HenH(ekMOHHBIE U ayTOUMMYHHBIE 3a00JI€BaHUSI CHCTEMBI
nuieBapenus. [Ipeaynpexaenre WHPEKIUH W MOPOYUX  KEITYTOYHO-KUIIESUHBIX
3a00JeBaHui (TraCTpUT, I3BEHHAS 00JIE3Hb, AlMCHAUIIUT, IUPPO3, TAHKPEATUT U APYTHUE),
MUIIEBBIX OTpaBiIeHNUM. XenuKoOakTep Kak (aKTop pa3BUTHS TaCTPUTA U SA3BbI. BiusHue
KYpPEHHMS U aJIKOTOJIs Ha MulleBapeHue. PaccTpoiicTBa MUIIIEBOTO MOBEACHUS.

ﬂemoncmpauuﬂ TOpCa YCJIOBCKaA, Ta6J'II/III.

Jlabopamopnuvie u npakmuyueckue paoomot
UccnenoBanue neiictBus (pepMEHTOB CIIFOHBI Ha KpaxMall.
N3yyeHue rucToIoriueckux rmpenaparoB OPraHoB MHUIEBAPUTEIbHON CHCTEMBI.

BeigeaurenbHas cucremMa

Crpoenue BBIICITUTENBHOM CHUCTEMBI: MOYKH, MOYETOYHHUKH,
MOYEBOU ITy3bIpb, MOYCHCITYCKATEIbHBIN KaHaI. DyHKIIMOHUpOBaHKe Mouku. Hedpon
KaK CTPYKTYpHO-(QYHKIIMOHANbHAS €IWHUIIA TOYKH. DU3HOJOTUYECKHUE TMPOLECCHI
dbopmMupoBaHus BTOPUIHOM MOUH: GUIbTpalus, peadcopOums, cexkpelus. Poiab mouku
B PEryJIllMM apTepUalbHOTO AaBieHus. HepBHas u rymopanbHasi perymisius padoThI
OpraHOB BBIJICTUTENIBHOW CHCTEMBI. 3a00JeBaHUS OPraHOB MOYEBBIICIUTEIBHON
cuctemMbl (IIMCTUT, TNHUEIOHEPPUT, MOYEKaMEHHas OO0JIe3Hb U JApPYTHE), HuX
npenynpexaeHue. ckycctBenHas nouka. Jluanus. TpaHciuianTamus moykH.

Jlemoncmpayusa tabnui, moaenu «CTpoeHre MOYKH MIIEKOMTUTAIONIET0Y, MYJIsKa MTOYEK
YeJI0BEKa, BIIAKHOIO Mpernapara.

Jlabopamopnusie u npakmuueckue padomul.
N3ydeHne rucTonoruyeckux MpenaparoB pa3HbIX yYaCTKOB MOYKHA, MOYETOUHHKA,
MOYEBOT'O MY3bIpA.

IHosioBas cucrema

Craguum ramerorene3a. OTiMUMs OOr€HE3a W CIIEpMAaTOreHe3a APYr OT Jpyra.
Omio10TBOpPEHHUE.

XKenckas moJsioBasi CUCTEMa: SIMYHUKHU, MATOUYHbIE TPYOBbI, MaTKa, BJIarajulle,
BHEIIHUE MOJIOBBIE OPraHbl. MEHCTPyaIbHbIN [IUKJL.
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My>cKas TI0JIOBasi CUCTEMAa: CEMEHHHUKH U TMPOYUE BHYTPEHHUE IMOJIOBBIC OPTaHbI,
BHEIITHHE MTOJIOBBIE OPTaHbI.

Hepsrast u TymopanbHast perymsiius paboThl OpraHOB TOJIOBOM CHCTEMBI.

[ImanupoBanne GepeMEHHOCTH, METOJbl KOHTPALCTIINH, MPEIUMILUIAHTAI[MOHHBIN
CKPUHMHT, OKCTPAaKOPIOpaJIbHOE  OIUIOJOTBOpeHHEe. bepemMeHHOCTh,  JaKTamms.
3a0oneBaHus, NEPEAOIINUECS MOJOBBIM ITYTEM.

Jlabopamopnsie u npakmuueckue padomul
N3yyeHue rucToIornueckix mpenaparoB OPraHoB MOJOBOM CUCTEMBI.

Koxa u eé nponsBoanbie

OnuaepMHuC — MHOTOCIOWHBIA OpOroBeBarOMK 3nuTenui. Ciaou snuaepMuca.
Cnon nepwmsbl. IlonkoxkHas xupoBas kierdatka. [I[pou3BoiHBIE KOXKHW: HOTTH, BOJIOCHI.
KosHble xene3bl: TOTOBBIE, CalbHble U MOJIOUHbIE. DYHKIIMH KOXU. Ponp HEpBHOU n
TYMOPAJIbHON PETYINALMHA B OCYIIECTBICHUU TEPMOPETYISTOPHON U NPYTrUX (PyHKIUN
KOXU.

3a0oseBaHus KOKHU U UX Mpeaymnpexaenue. [leperpeBanue: COMHEUHbIN U TEIIIOBOM
ynapel. Oxxorn. OOmoposkenud. [Ipodunaktuka v nepBas MOMOIIb MPU TEIUIOBOM H
COJTHEYHOM yJIapax, 0Korax U 0OMOpPOKEHUSIX.

,ZIeMOHcmpauuﬂ MOICIIN CTPOCHUS KOXKHU, Ta6J'II/II_I, CH&fII[OB.

Jlabopamopnusie u npakmuueckue padoomot
HccnenoBanue ¢ mOMOIIBIO JIYIbl THUIBHOW U JIAJIOHHON CTOPOHBI KUCTH.
N3yyeHue rucToNornueckux npenapaToB SMUIEPMUCA U ICPMBI.

AanTanuy OpraHu3Ma 4eji0BeKa

Tepmoperyisiuusi: pojib  KOXH M COCylIoB. ['mmoramamyc Kak LEHTP
HeHpOryMopabHOM perysiuu TertooomMena. [loBeneHueckre aiantamuu.

AJanrtanuy 4eJoBeKa, €ro OpraHoB U TKAHEH K HU3KMM KOHUEHTPALUSIM KACIOPO1a
U TUMOKCHUU. Perymnsmus notpebiaeHns KUCIopoaa TKaHIMH, 3puTponod3. [lepectporika
MeTaboM3Ma KJIETOK B yCIIOBUU TUIIOKCHUH.

Ajnantauuy K HEAOCTATKY Pa3JIMYHbIX MUTATEIbHBIX BEIIECTB. DHEpreTuyeckas
(GYHKITMS TTUKOTeHA B TICYCHH U JTUTUIOB B KUPOBOM TKaHH. [Topsimok ucmonbp3oBaHus
3armacoB MHUTATENbHBIX BEIIECTB B opraHu3me. llepecTpoiika Metabonm3Ma KIETOK
B YCJIOBUSIX T'OJIOJIAHUSI.

[upkaguele  purtMmbl.  BinsHHe  OpOJOIKUTENBHOCTH  CBETOBOITO  JHA
Ha HEMPOTr'yMOPAJIbHYIO PETYISIIUIO ITPOLECCOB )KU3HEAECATEIIBHOCTH YEIOBEKA.

TpenupoBku. Ponb (u3nyeckoil aKkTUBHOCTH B COXPAaHEHHUH 370POBbsSI YEIIOBEKA.
[MpodmmakTrka 3a607a€BaHNN CEPACTHO-COCYTUCTON M ABIXATEIHHOW CHCTEM M OTIOPHO-
JBUTATEJILHOIO arnmnapara.

Anantaniun K HeBecoMmocTHu. IlepecTpoiikum MmeTaboin3Ma B YCIOBUSX HHU3KOU
rpaBUTAlUU, MTPO(UIAKTUKA HETaTUBHBIX MOCIIEICTBUI.

Jlemoncmpayus nocodouii 1 00y4aronIuX BUACOPOTUKOB.
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I'eneTuka yesioBeKa

Onpenenenue reHa u amens, reHotuna U (Qenoruna. Ilonsarue romo-
U TeTepo3uroTel. 3akoHbl Menaens. B3aummoneiictBue amteneil. MoOHOreHHbIE
U TIOJUT€HHBIE NPU3HAKK. XPOMOCOMHAas TEOpUs HACIEACTBEHHOCTH MopraHa.
Kpoccunrosep u cuemieHHoe HacineqoBaHne. MexaHu3Mebl onpeneneHus noia. Ilomossie
XpOMOCOMBI ¥ ayTOCOMBI YenoBeka. HacnenoBanue, CUEINIEHHOE € MTOJIOM.

N3meHunBOCTD: HACJIEJCTBEHHAS 17§ HEHACJICICTBCHHAS. [Ipumepsl
HEHACIICJICTBEHHBIX H3MeHeHni (Monudukaruit). Krnaccudukanus HaciaeACTBEHHOM
M3MEHUYMBOCTH HAa MYTAallMOHHYI0 MU PEKOMOMHALMOHHYIO. [ €HHble, XpOMOCOMHbBIE U
reHoMHble 3a0oneBaHus. [IpruMepbl TeHHBIX, XPOMOCOMHBIX U T€HOMHBIX 3a00JI€BaHUM
YEJI0BEKA.

[Nonynsiunonnas reneruka. [lonsrue renodonna. Pacnpenenenue yactoT amiene
B onynsaiuu. 3akoH Xapau-BaiinGepra.

Peuienne reneTnueckux 3aaay.

MenuumHckas renetuka. [loctpoeHrne pogoCIOBHBIX MPU aHAJIU3€E ONPEACIEHHBIX
OpU3HAKOB. PoONb TEHETMYECKUX aHaNM30B MpPU I[JIAHUPOBAHMM M  KOHTPOJIE
OepeMEHHOCTH.

CekBeHMpOBaHME TE€HOMAa KaK HWHCTPYMEHT, MO3BOJISIOIIMI MPOTHO3UPOBATH
deHoTun yeroBeKa W JAPYrUX OKMBBIX OpPraHU3MOB, a TakXKe BHPYCOB.
buonndopmaTuueckue HHCTPYMEHTHI aHaiM3a TE€HOMOB. MeETOo/bl HaIlpaBIECHHOTO
U3MEHEHHUs TE€HOMOB  OpraHu3moB. ['eHeTnueckas  uHXKeHepus. ['eHOMHoOe
pENAaKTUPOBAHUE. DTHUYECKHUE ACHEKThl BHECEHHWS W3MEHEHHII B T€HOMBI Pa3JIMYHBIX
OpPraHMW3MOB, B TOM YHUCJIE YEJIOBEKA.

Jlemoncmpayusa Tabnuil, miakaToB, KHHO(PpparMeHToB, ponkoB u3 MHTepHeTa.

AHTpoOMnoOrese3

[IpuMaThl: OTIMYUTEIBbHBIC YEPTHI, COCTAB U IBOJIOLUS OTPsIA.

YHuKanbHblE TPU3HAKKM TOMHUHUI. [IpAMOXOXIAEHHE: TEOpUHM BO3HUKHOBEHMS,
aHATOMO-MOP(]OJIOTUIECKUM KOMILIEKC MPU3HAKOB. [IpaMOX0oKaeHne B IPYyTruX rPpyImax
npuMartoB. Pyka, mpucrmocoOieHHas K M3TOTOBICHUIO W NMPUMEHECHHIO OPYIUN Tpy.a.
Bricokopa3BuThIii  MO3r:  TEHACHUUM B  JBOJIOLNWM, YHUKAJIbHBIE  YEPTHI,
Mopdonoruyeckre 0cooeHHOCTH. CXOACTBO M Pa3IMUUS YeI0BEKA U YEITOBEKOOOPA3HBIX
00e3bsIH: aHATOMUS, SMOpHOIoTHs, OnoxuMusl, mopeacHue. lllnMnan3e Kak O KaNIIIHiA
’KUBOM POJICTBEHHHUK YEJIOBEKA. DBOJIONHS YEIIOBEKOOOPA3HBIX 00E3bsIH.

Jlemoncmpayus MynsoKen, TaOauIl, ciaaigoB, BUAeO(OHIBMOB M caiiToB MHTepHera,
MOKa3bIBAIOIIMX CTPOEHHUE TIPEJKOB COBPEMEHHOTO  YeJIOBeKa, 00€3bsH-
AHTPOTMOUOB, IPEICTABUTEIICH YETOBEYECKHUX pac.

Jlabopamopnwie u npakmuyecxkue padoomot
N3ydenne npeBHENIIEN HCTOPUM U 3BOJIIOLIMU YEJIOBEKA HA MMPUMEPE KOJUICKIUN 1
PEKOHCTPYKIMI (IKCKYpCHS B MTAJICOHTOJIOTUYECKHUI My3eid).
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Yes10BeK U OKPY KaOIIAs cpeaa

Okonornyeckue (akTopbl U UX ACHCTBHE HAa OpPraHW3M YeJOBEKa. 3aBUCHUMOCTD
310pPOBbsl YEJIOBEKA OT COCTOSIHMS OKpYyKarWen cpenbl. MHUKPOKIMMAT KUJIBIX
nomerienuit. Tpyn uenoBeka. @uznonorus Tpyaa. PaborocnocoOHOCTh U yTOMIIEHHE.

310pOBBE YEIIOBEKA KaK COLMANIbHAS HEHHOCTh. PAaKTOPBI, HAPYIIAOIINE 310POBBE:
TUNIOIMHAMUS, KypeHue, ynoTpeOJieHHe alKoroJisi, HAQpKOTHUKOB, HecOaJaHCUPOBAHHOE
MUTaHUe, CTpecc. YKperuieHue 370poBbs. KynbTypa OTHOIIEHHS K COOCTBEHHOMY
310POBBIO U 3JI0POBBI0 OKPYKAIOIIUX.

AHTpOIIOTeHHBIE BO3JACHCTBUSL Ha cpedy. Hapylienue KpyroBopoTa BEIIECTB
B Onocdepe. AHTPONOTCHHBIM KPYTrOBOPOT. DKOJOTHUECKUE KPUZUCHI U UX MPUUYUHBI.
KosBomonust oOuiectBa U npuposl. PannonansHOEe MpUpPOAONONb30BaHue. 3HAYEHUE
OXpaHbl OKPYKAIOIIEH TPUPOTHON CPEbI ISl COXPAHEHHUS YEJIOBEYECTRA.

Jlemoncmpayua Tabnul, TUIAKaTOB, KMHO(QPArMeHTOB, BHUJIEOPOJIMKOB W3 MHTepHeTa.

30



®denepanpHas pabovas nporpamma | buomorus. 7-9 kmnaccel (yriayOnEéHHBIH ypOBEHbB)

INIAHUPYEMBIE PE3YJIBTATHI OCBOEHUS ITPOTPAMMBI
I10 BUOJIOT'M HA YPOBHE OCHOBHOTI'O OBIIIETI'O OBPA3OBAHMUSI
(YTJIYBJIEHHBIN YPOBEHD)

OcBoenne yueOHOro mnpeamera «buonorus» Ha yYpOBHE OCHOBHOTO OOILIEro
oOpa3oBaHusd JOHKHO OOECNEeYUTh JIOCTH)KEHHE CIEAYIOIHUX O0y4YaroIUMHCS
JMYHOCTHBIX, METAPEMETHBIX U MPEIMETHBIX PE3yIbTaTOB.

JIMUHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pe3yNbTaThl OCBOCHUS MIPOTrpaMMBbI 10 OMOJIOTUHA OCHOBHOTO OOIIIETro
oOpa3oBaHus JOJKHBI OTpa)XaTh TOTOBHOCTh OOYYalOUIUXCS PYKOBOACTBOBATHCS
CUCTEMOM MO3UTHBHBIX LIEHHOCTHBIX OPUEHTALMH M PACIIUPEHUE ONbITA JEATEIBHOCTH
Ha €€ OCHOBE U B IPOLECCE PEAIN3ALMM OCHOBHBIX HAIPABJICHUI BOCIHMTATEIBHOMN
NEATEIbHOCTH, B TOM YHCJIE B YACTHU:

1) rpakIaHCKOT0 BOCIUTAHMUS:
TOTOBHOCTh K KOHCTPYKTHBHOH COBMECTHOHN JEATEIBHOCTH MPH BBIMOJIHEHUN
UCCIICIOBAaHUN U MPOEKTOB, CTPEMJICHHE K B3aUMOITIOHUMAHHUIO ¥ B3aUMOITOMOIIIH;

2) NaTPUOTHYECKOT0 BOCITUTAHMS:
OTHOIIIEHHE K OMOJIOTUM KaK K Ba)KHOM COCTABJIAIONIEH KYyJbTYpbl, TOPAOCTh
3a BKJIAJ] POCCUICKUX U COBETCKUX YUEHBIX B pa3BUTHE MUPOBOI OMOJIIOrMUECKOM HAYKH;

3) IyXOBHO-HPABCTBEHHOT'0 BOCITUTAHMSA:

TOTOBHOCTh OLIEHUBATh MOBEAECHUE U MOCTYNKHU C MO3UIUN HPABCTBEHHBIX HOPM U
HOPM 3KOJIOTUYECKOU KYJIbTYpPHI;

NOHMMAHHUE 3HAYMMOCTH HPABCTBEHHOTO AacleKTa JEATEIbHOCTU YeJIOBEKa
B MEAUIIMHE U OUOJIOTHH;

4) 3CTeTHYECKOT0 BOCTIMTAHMS:
MOHUMAaHUE POJIH OMOJIOTHH B (HOPMUPOBAHUH ICTETUUECKON KYJIBTYPhI TUYHOCTH;

5) puznyeckoro BocnUTAHHS, (OPMHUPOBAHUS  KYJBTYPHI  310POBbSI W
3MOIMOHAJIBHOTO 0JIATOIOJIyYH S

OTBETCTBEHHOE OTHOIIIEHUE K CBOEMY 3JI0POBBIO M YCTAHOBKA Ha 37I0POBBIM 00pa3
KU3HA (3I0pOBOE TMHUTAaHHWE, COONIOJCHHE TUTMEHWYECKUX TPaBUI M HOPM,
cOaaHCUPOBAHHBIN PEKUM 3aHITHI U OTIIbIXA, pEryJisipHast GU3NUYeCcKasi aKTUBHOCTH);

OCO3HAHUE TIOCIEJCTBUI W HENpUsITHE BPEAHBIX MpUBBIYEK (ynoTpebieHue
aJIKOTOJIS, HApKOTHUKOB, KypeHHE) W UHBIX ¢GopM Bpedaa s (U3UYECKOTO U
MICUXUYECKOTO 3JI0POBbSI;

co0JIt0/IeHUE MTpaBUil 0E€30MACHOCTH, B TOM YKCJIE HABBIKA 0€30MacHOTO MOBEICHUS
B IPUPOJHOU CPEAE;

c(hOopMUPOBAHHOCTH HaBblka  pedekcun, yIIpaBIICHUE COOCTBEHHBIM
AMOIMOHAIBHBIM COCTOSTHUEM;
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6) TPY/10BOT0 BOCTIMTAHMSA:

aKTUBHOE YYacTH€ B PCIICHUM TMPAKTUYECKUX 3adad (B paMKaX CEMbH,
o0pa3oBaTeIbHON OpraHu3aluy, HACEJICHHOTO TYHKTa, Kpas) OWOJOrHYecKol u
AKOJIOTUUYECKON HaNpaBIICHHOCTH, UHTEPEC K MPAKTUYECKOMY HM3YUYEHHUIO Npodeccui,
CBSI3aHHBIX C OMOJIOTHCH;

7) IKOJIOrHYECKOr0 BOCTIMTAHMS

OpPHCHTALlMsS Ha TNPUMCHCHHE OHWOJOTMYCCKUX 3HAHWA TPH PEHICHUH 3a1ad
B 00JIaCTH OKPY>KaIOIIeH Cpebl;

OCO3HAHHUE IKOJOTHUCCKHUX MPOOJIEM U IMyTEH UX PEIICHUS;

TOTOBHOCTh K YYaCTHIO B TPAKTHYCCKOW JIEATEIBHOCTH 3KOJOTHYECKOMH
HaMpaBJICHHOCTH,

8) HeHHOCTH HAYYHOI'0 TO3HAHMS:

OpHEHTAIMsI HAa COBPEMEHHYIO CHCTEMY HAY4YHBIX IMPEICTABICHHH 00 OCHOBHBIX
OHMOJIOTHYECKUX 3aKOHOMEPHOCTSX, B3aHMOCBS35X Y€JI0BEKA C IPUPOIHOM U COIMAIBHOM
cpelnou;

HOHUMAaHWE POJK  OHOJOrMYECKOH Haykh B  (OPMHUPOBAHMHM  HAYYHOIO
MHPOBO33PEHHUS;

pasBUTHE HAaydHOM JIF00O3HATENILHOCTH, HHTEpeca K OHOJOTHYECKON Hayke,
HaBBIKOB MCCJICIOBATEIBCKOM JIeATEIbHOCTH;

9) amanTanuu 00y4yamuierocsi K M3MEHAIOIIUMCS YCJOBUSIM CONMAJLHOW W
MPUPOJIHON Cpeabl:

OLICHKA U3MEHSIOUIUXCS YCIIOBHIA;

OPUHATUE pelIeHUs (MHANBUAYAIBHOE, B TPYIIE) B HM3MEHSAIOUIUXCS YCIOBHIX
Ha OCHOBAaHWHU aHAJIN3a OMOJIOTHYECKON HH(GOPMAIIUH;

IJIAaHUPOBAHUE JICUCTBHUI B HOBOUM CUTYyallMM HA OCHOBAHUH 3HAHUN OMOJIOTUIECKUX
3aKOHOMEPHOCTEM.

METAINPEIMETHBIE PE3YJIBTATHI

MeTanpeaMeTHbIE pPe3yJIbTaThl OCBOCHHS IMPOTPAMMEBI 10 OHOJIOTHH OCHOBHOTO
o01mero 00pa3oBaHusi, TOHKHBI OTPAKATh:

Ilo3HaBaTe/IbHBbIE YHUBEPCAJbHbIC YUeOHbIEe NeiCTBHUSA
ba3oBble Jioruyeckue 1eicTBUs:

BBISIBIISITh U XapaKTEPHU30BATh CYIIECTBEHHBIC MPU3HAKU OMOIOTHUECKUX 0OBEKTOB
(ssBIEHUN);

YCTaHABIMBATh CYIICCTBEHHBIM TPH3HAK KIAaCCU(PUKAIMK  OMOJIOTHUECKHUX
00BEKTOB (SIBIICEHUH, MPOIIECCOB), OCHOBAHMSI /1T 00OOIICHUS U CPABHEHHUS, KPUTEPUU
MIPOBOIMMOTO aHAJIU34;

C y4€TOM MpPEJI0KEHHOW OMOJIOTMYECKOW 3a/laud BBISBIATH 3aKOHOMEPHOCTH
U MPOTUBOPEYMS B paccMaTpUBaeMbIX (DakTax v HAONIOACHUSAX, MpeAJiaratb KpUTEpUU
JUISL BBISIBJICHHS] 3aKOHOMEPHOCTEW Y TPOTUBOPEUNIL;
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BBISIBIISITE  ICPUITUTHI WH(GOPMAIMHM, JTaHHBIX, HEOOXOAUMBIX IS PEIICHUS
MOCTABJICHHOM 3a/1a4H;

BBISIBJISITh IPUYNHHO-CJIC/ICTBEHHBIE CBS3H MPU U3YICHUH OMOJIOTHYCCKUX SIBICHUN
W TIPOIIECCOB, JelaTh BBIBOJABI C HCIOJB30BAHUEM JCAYKTHBHBIX M WHIYKTHBHBIX
YMO3aKJIIOUEHUW, YMO3aKIIOYeHUH 10 aHajdorud, ¢GOpMyJIUpOBaTh  TUIOTE3BI
0 B3aHMOCBS3SX;

CaMOCTOSITEJILHO BBIOMpATh CIOCOO pelieHus ydyeOHON OuOJIorHYecKoi 3amadu
(CcpaBHUBAaTh HECKOJIKO BapHUAHTOB PEIICHUS, BBHIOUpATh HaubOOJIee MMOIXO I
C Y4ETOM CaMOCTOSITEIFHO BBIJICIICHHBIX KPUTEPUCB).

Ba3oBble ucciieqoBaTejibCKUe AeiiCTBUS

UCIIOJIb30BaTh BOMPOCHI KaK MCCIIENOBATEIbCKUNA HMHCTPYMEHT TIO3HAHUS,

(GbopMyIHpPOBaTH BOMPOCH], (DUKCUPYIONIHAE Pa3PhIB MEXAY PEaIbHBIM
U JKEJIATeIbHBIM COCTOSTHUEM CHUTYaIlluH, OOBEKTa, M CAMOCTOSTCIIBHO YCTaHABIMBATH
MCKOMOE | JIAaHHOE;

dbopMupoBaTH  TUMOTE3y 00  UCTUHHOCTH  COOCTBEHHBIX  CYXJICHHH,
apryMEHTHUPOBATh CBOO TIO3UIIUIO, MHCHHC,

IIPOBOJUTH IO CAMOCTOSITCIIEHO COCTABJIICHHOMY IUIaHY HAOJIIOJICHUE, HECIOKHBIN
OMOJIOTMUECKUH  DKCIIEPUMEHT, HEOOJbIIOE WCCIEJOBAaHWE IO  YCTAHOBJICHHIO
ocoOeHHOCTel  Owmosormueckoro oOBekTa  (Tporiecca) HM3ydYeHUs, NPUYUHHO-
CJICJICTBEHHBIX CBSI3€H M 3aBUCMOCTEH OMOJIOTHUECKUX 00BEKTOB MEKIY COOOI;

OILICHWBATh Ha IPUMEHUMOCTH H JIOCTOBEPHOCTH HH(OPMAIIHIO, TIOTYICHHYIO B XO/1¢
HaOIIOZICHYSI M SKCIIEPUMEHTA;

CaMOCTOSITEILHO (HOPMYNIHpOBaTh OOOOIIEHUS W BHIBOABI IO pe3yJbTaTam
NPOBEACHHOTO HAOJIIONICHUS, OKCIIEPUMEHTA, BIIAJCTh HWHCTPYMECHTAMHU OICHKH
JIOCTOBEPHOCTH TOJIYYEHHBIX BBIBOJOB M 0000IICHUI;

IPOTHO3WPOBATh BO3MOXKHOE JalIbHEHIIICEe pa3BUTHE OMOIOTHUECKUX MPOIIECCOB H
UX TIOCJICJCTBUS B AHAJNOTUYHBIX WM CXOJHBIX CHTYalWsIX, a TaKKe BBIIBUTATH
MIPEATNOI0KEHUSI 00 MX Pa3BUTUN B HOBBIX YCIOBHSX U KOHTEKCTaX.

Pabora ¢ undopmanueii:

MPUMEHSTh Pa3IUYHbIC METOAbI, MHCTPYMEHTHI W 3alPOCHI MIPHU TOUCKE U 0TOOpE
Ounonornyeckoil MHGOPMAIMKM WU JTAHHBIX W3 MCTOYHHKOB C YYETOM TPEISIOKEHHOU
y4eOHOM OMOJIOTHYECKOH 3a/1a4H;

BEIOWpaTh,  aHAJIM3UPOBATh, CHUCTEMATH3UPOBATh W  HMHTEPIPETHPOBATH
OuronorndecKyo HH(PpOPMAIHIO PA3TUIHBIX BUIOB U (POPM MIPEICTABICHNUS,

HaXOJUTh CXOJHBIE AapryMEHTHl (MOATBEPXKIAIONIME WM  OMPOBEPTarONINe
OJIHY U Ty € UJICT0, BEPCHIO) B PA3IMUHBIX HHPOPMAITMOHHBIX UCTOUYHUKAX;

CaMOCTOSITEIILHO BBHIOMPATh ONTHMANIBHYIO (DOpMY TipencTaBieHrs HHHOPMAITUN U
WUTIOCTPUPOBATh PEIIacMble 3aJa4dl HECIOXKHBIMA CXEMaMH, JuarpaMMaMH, WHOU
rpauKoil 1 ©X KOMOMHALUSAMU;
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OLICHMBAaTh  HAAEKHOCTb  OMOJIOTMUECKOW  HH(OpMAUuMuM 1O  KPUTEPHSIM,
MPEIOKEHHBIM YUUTENIEM UK C(HOPMYITUPOBAHHBIM CAMOCTOSITENIBHO;
3allOMUHATh U CUCTEMATU3UPOBATh OMOJOTUYECKYIO HH(OPMALIHIO.

KoMMmyHuKaTUBHBIE YHUBepPCAJbHbIE YUeOHbIe AeiiCTBHUS
Oo0wenue:

BOCHIPUHUMATh U (GOPMYIUPOBATH CYXKACHUS, BbIPaXKaTh AMOLIMHU B MPOLECCE
BBINIOJIHEHUS MPAKTUYECKUX U Ja00paTOPHBIX padoT;

BBIPAKaTh ce0s1 (CBOIO TOUKY 3pEHUsI) B YCTHBIX U MUCbMEHHBIX TEKCTAX;

pacno3HaBaTh HeBepOalbHBIE CpEJICTBa  OOIIEHHWS, MNOHUMAaTh 3HAYCHHUE
COLIMAJIbHBIX 3HAKOB, 3HATh U PAacloO3HaBaTh MPEANOCHUIKM KOH(MIMKTHBIX CUTYallul U
CMSATYaTh KOH(JIUKTHI, BECTH MEPETOBOPHI;

NOHMMATh  HAMEPEHHs]  JPYTuX, MPOSBIATh  YBAKHUTEIBHOE  OTHOLIEHHUE
K cOOecCeTHUKY U B KOPPEKTHOU popme hopMyIupoBaTh CBOM BO3PAKEHNUS;

B XOJI¢ Uajiora v (W) JUCKYCCUH 3aJ1aBaTh BOIIPOCHI 110 CYIIECTBY 00CYkKaaeMOi
OMOJIOTUYECKON TeMbl M BBICKA3bIBaTh MJIEH, HAIEJICHHBIC HA pelIeHUEe OMOJIIOrHYeCKOn
3a/layyl ¥ NOJIIepKaHnue OJaroxenaTeaIbHOCTH OOIICHHUS;

COTOCTAaBJISITh CBOM CYXJIECHHUS C CYXKACHUSMU JPYTUX YYACTHHKOB JIMAJIOra,
O0OHapy’>KUBATh PA3INYUs U CXOJCTBO MO3UIUH;

NyOIMYHO TPECTABISATh PE3YJbTAThl BBINOJIHEHHOTO OHOJIOTMYECKOr0 OIBITA
(3KCTIEpUMEHTa, UCCIIeIOBAaHUS, POCKTA);

CaMOCTOSITEIILHO BBHIOMPATh (hOpMAT BHICTYIJICHUS C YUETOM 3a/1au MPE3eHTALNH U
0COOEHHOCTEW ayTMTOPUU U B COOTBETCTBUU C HUM COCTAaBJISITh YCTHBIE U MUCbMEHHbBIC
TEKCTBI C UCTIOJIb30BAaHUEM WJLIFOCTPATUBHBIX MAaTEPUAJIOB.

CoBMmecTHAs 1eSITEeJILHOCTD:

NOHUMATh U UCTIOJIb30BAaTh MPEUMYIIIECTBA KOMaHAHON M UHIUBUIYAILHOU PabOTHI
IIPU PEIICHUN KOHKPETHOW OMOJIOTMYEeCKON Mpo0aeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX (hOPM B3aUMOJICHCTBUSA MPU PEIICHUN MTOCTaBICHHOW y4eOHOU
3a/1auu;

MPUHUMATH IIeJIb COBMECTHON JIEATENbHOCTH, KOJUIGKTHBHO CTPOUTH JCHCTBUS
no e€ JOCTHKEHUIO: pacHpelelisiTh PO, JOTOBApUBATHCA, OOCYXXIaTh Mpolecc Hu
pe3yIbTaT COBMECTHOM PabOTHI;

yMETh 0000maTe MHEHUS HECKOIBKAX UEJOBEK, WPOSBIATH TOTOBHOCTH
PYKOBOJIUTH, BBITIOJHATH MIOPYYCHUS, TOAIHHITHCS;

TUTAHUPOBATH OPTAHU3AINIO0 COBMECTHOM PabOThI, OTPEICNIATh CBOIO POJIb (C yU&€TOM
MPEANOYTeHUIT U BO3MOXKHOCTEH BCEX YYaCTHUKOB B3aUMOJCIHCTBUA), paclpenensiTh
3alayl  MEXKJIy 4YIeHaMU KOMaH[bl, Y4acTBOBaTh B TPYyNMOBBIX (opmax paboThI
(oOcyxenus, 0OMeH MHEHUSIMU, MO3TOBBIC IIITYPMBI U UHEIC);

BBITIOJTHSATH CBOKO YacTh paOOThI, IOCTUTAaTh KAYECTBEHHOTO Pe3yJIbTaTa IO CBOEMY
HAIPABJICHUIO U KOOPAMHUPOBATH CBOM JICUCTBUS C IPYTUMHU WICHAMHA KOMAH]IbI;

34



®denepanpHas pabovas nporpamma | buomorus. 7-9 kmnaccel (yriayOnEéHHBIH ypOBEHbB)

OIICHMBAaTh KAadye€CTBO CBOEr0 BKJaJa B OOMMHA MPOAYKT MO KPUTEPUSIM,
CaMOCTOSITEIbHO CPOPMYTUPOBAHHBIM YUYAaCTHUKAMHU B3aUMOJECHUCTBUS, CpPaBHUBATH
pe3yJIbTaTbl C UCXOAHOM 3a/a4€il M BKIIAJ KaXXJAOTO 4YJIEHAa KOMAaHIbl B JIOCTHKEHHUE
pe3yabTaTOB, pa3lnensiaTh cepy OTBETCTBEHHOCTHM U  MPOSIBIATH T'OTOBHOCTH
K IIPEIOCTABIICHUIO OTUYETA TIEpe] TPYIIION;

OBJAJECTh CHUCTEMOW YHHMBEPCAIBHBIX KOMMYHUKATUBHBIX JI€MCTBHM, KOTOpas
obecrnieunBaeT CHOPMUPOBAHHOCTh COIMATIBHBIX HABBIKOB U AMOIMOHAILHOTO
MHTEJUICKTa 00y4Jaronuxcsl.

PeryiasiTuBHble YHUBeEpPCAJbHbIE Y4eOHbIe eHCTBUSA
Camoopranusanus:

BBISIBJIATh MPOOJEMBbI JUIsl PEIICHHWS B JKU3HCHHBIX W YYCOHBIX CHUTYyaIUsX,
UCTIOJIb3Ysl OMOJIOTHYECKUE 3HAHUS,

OPUEHTUPOBATHLCS B PA3IUYHBIX MMOAX0AaX NPUHATHS PEIICHUH (MHIMBUAYATbHOE,
NPHUHITHE PEIICHUS B TPYIIIE, IPUHATHE PEIICHUH TPYIIION );

CaMOCTOSITEJILHO COCTaBIISATh aJTOPUTM pCIICHHMS 3anayd (MM €ro  4YacTh),
BBIOMpATH CIOCOO pEIICHMS YYCOHOW OMOJIOTMYECKOW 3aJadd ¢ YYETOM HMEOIIHUXCS
pPECypcoB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAThH Ipe/laracMbie BapUaHThI
PEIIEHUI;

COCTaBJIATH IIJIaH ACUCTBUM (TUTaH peaau3aiii HaMEUEHHOT0 aJlTOPUTMA PEIICHUS ),
KOPPEKTUPOBATH MPEIJIOKEHHBIN aITOPUTM € YUETOM TTOJTYISHHUST HOBBIX OMOJIOTUUECKHUX
3HaHUN 00 M3y4aeMOM OHMOJIOTHYECKOM OOBEKTE;

nenaTh BEIOOP B OpaTh OTBETCTBEHHOCTD 32 PEIIICHHUE.

CaMOKOHTPOJIb, IMOLUMOHAIbHBIH HHTEJIEKT:

BJIAJIETh CITIOCOOAMHU CAaMOKOHTPOJISI, CAMOMOTHBAIIMU U pedIIeKCHH;

JlaBaTh OLICHKY CUTYyAaIlMH U MpeJiarath iaH e€ N3MEeHEHNUS,

YUUTHIBATh KOHTEKCT M TPEIBHUIECTh TPYIAHOCTHU, KOTOPbIE MOTYT BO3HUKHYTH
MIPY PEIICHUH y4eOHOM OMOIOTHYECKOM 3a/1auu, aJaliTUPOBATh PEIIEHNE K MEHSIOTUMCS
00CTOSATEIBLCTBAM;

OOBSCHATh NMPUUYUHBI JOCTHKEHUS (HETOCTIKEHUS) Pe3yJIbTaTOB JEATEIHHOCTH,
JaBaTh OIIEHKY  NPUOOPETEHHOMY  OMBITY, YMETh  HAaXOIWUTh  MO3UTUBHOE
B MPOU3OILIECAIIEH CUTYaINH;

BHOCUTh KOPPEKTHBHI B JESITEIbHOCTh HAa OCHOBE HOBBIX OOCTOSITEIBLCTB,
W3MCHUBIINXCS CUTYaIlui, yCTAHOBIEHHBIX OMIMOOK, BOSHUKIIINX TPYIHOCTEH;

OIICHUBATh COOTBETCTBHUE PE3YJIHTATA LIETTH U YCIOBHIM.

pa3nu4aTh, HA3BIBATh U YIPABISATH COOCTBEHHBIMU AMOIIMSAMHU M SMOITUSIMHA APYTHX;

BBISIBIISITh U @HAJTU3UPOBATH IPUYUHBI SMOITUH;

CTaBUTh ce0s HAa MECTO JIPYroro 4YelOBEeKa, MOHWMAaTh MOTHUBBI M HaMEpPEHUS
ApYroro;

PETYIHPOBATH CITOCOO BBIPAKECHUS SMOITUH.
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IIpunsiTHe cedst M ApPyrux:

OCO3HAHHO OTHOCHUTBHCS K APYTOMY YEJIOBEKY, €0 MHEHUIO;

MPU3HABATh CBOE MPaBO HA OMIMOKY U TaKOE€ K€ MPaBo IPYyroro;

OTKPBITOCTb ce0€ U IPYTUM;

OCO3HaBaTh HEBO3MOXKHOCTb KOHTPOJIUPOBAThH BCE BOKPYT;

OBJIaJIETh CUCTEMOM YHUBEPCAJIbHBIX YUEOHBIX PErYISTUBHBIX NE€HCTBUN, KOTOpas
oOecreuynBaeT (HOPMUPOBAHUE CMBICIOBBIX YCTAHOBOK JUYHOCTH (BHYTPEHHSIS MTO3ULIUS
JUYHOCTH) W KU3HEHHBIX HABBIKOB JINYHOCTH (YIpaBieHUsi cO0O0M, caMOIUCUUILIIUHBL,
YCTOWYMBOTO MOBEICHHUS ).

NPEAMETHBIE PE3YJIBTATBI

[IpenmeTHble pE3yabTaThl OCBOEHUS MPOrpamMMmbl Mo Ouosioruu (yriayOnaEHHBIH
YPOBEHB) K KOHITy 00yueHuUsl B 7 Kjacce:

XapaKTepu30BaTh OOTAHHWKY KaK OHMOJOTMYECKYI0 HayKy, €€ pas3jielibl U CBS3U
C JpyrMMH HayKamMH, OINEpUpOBaTh  3HAHUAMU  AHATOMHUH,  THCTOJOTHUH
1 (GU3HOJIOTUN PaCcTeHUM;

OPUBOAUTH TPUMEPHI BKJIaga poccuiickux (B Tom uumcie B.B. Jlokydaes,
K.A. Tumupszes, C.I'. HaBammn) u 3apyOexHbpix yu€HbiXx (B Tom umcie P. I'yk,
M. Manenuru) B pa3BUTHE HAyK O PACTEHUSX;

HOPUMEHATH OMOJIOTNYECKHE TEPMUHBI U TOHATHS (B TOM yHciie: 00TaHHUKA, SKOJIOTUS
pacTeHui, OaKTepuoJIOTUs, IPOTUCTOJOrUS, CUCTEMATHKA, CYyNeprpymna, LapcTBo,
OTJeJI, KJIAacC, CEMEICTBO, poj, BUA, KU3HEHHass (opMa pacTeHMi, cpena oOUTaHus,
pacTUTEIbHOE COOOIECTBO, BBICILINE PACTEHUS, WX YMOPUOQUTHI, CIIOPOBBIE PACTEHMUS,
CEMEHHBIE PACTEHUS, BOJOPOCIIN, MXH, IJIaYHBI, XBOIIH, [TAIIOPOTHUKH, TOJIOCEMEHHBIE,
HOKPBITOCEMEHHbIE, OaKTepUU, TPUOBI, JIUIIAHHUKN) B COOTBETCTBUHU C MOCTaBICHHOMN
3a7a4ei;

pasinyarh MOAXOAbI K IIOCTPOCHUIO COBPEMEHHOM MHOIOLIAPCTBEHHOU CHUCTEMBI
OpraHUYeCKOro MHpa, CPaBHMBATH €€ C NPEALIECTBYIOLIMMHA CUCTEMAaMH M BBISABIATH
IIPEUMYLIECTBA;

pasinyaTh NOAXOABl K IIOCTPOCHUIO COBPEMEHHOW CHUCTEMBI BBICIIMX PACTEHUH
(amOpuodur);

ONMUCBHIBATh CTPOCHUE M  JKU3HEIEATEIBHOCTh  PACTUTEIBHOIO  OpraHu3Ma
(Ha mpuMepe MOKPBITOCEMEHHBIX, UM LIBETKOBBIX): MOIJIOIIEHHE BOABI 1 MUHEPAIbHOE
nuTaHue, (OTOCHUHTE3, JAbIXaHWE, TPAHCHOPT BEILIECTB, POCT, Pa3MHOXKEHHE,
pa3BUTHE, CBA3b CTPOCHMUS BErETATUBHBIX M TCHEPATHBHBIX OPraHOB PACTEHUU C MX
byHKIHAMU;

pa3ynyaTh BEr€TaTUBHBIC OPTaHbl PACTEHUM Ha MONEPEYHBIX U MPOAOJBHBIX CPE3aX,
ONPENEIATh TUIl CTPOCHUS BET€TaTUBHBIX OPIaHOB;

pa3auyaTh U OMUCHIBATH )KUBbIE U repOapHbIe FK3EMIUISIPhI PACTEHUH 110 3aJaHHOMY
IUIaHy, YaCTH PAaCTEHUH MO M300paKEHUSIM, CXeMaM, MOJIEISAM, MYJIsKaM, pesibe(PHbIM
TaOJINIIaM;

36



®denepanpHas pabovas nporpamma | buomorus. 7-9 kmnaccel (yriayOnEéHHBIH ypOBEHbB)

XapaKTepu30BaTh MPU3HAKUA PACTEHUN, YPOBHU OpraHU3alud PpPaCTUTEIBHOrO
OpraHu3Ma, 4acTU PacTeHWM: KJIETKH, TKAHHU, OpPraHbl, CUCTEMbl OpPraHOB, OPraHM3M,
OOBSACHATH, B YEM 3aKIIOYAOTCS OCOOEHHOCTH OPTaHU3MEHHOTO YPOBHS KU3HH;

XapaKTEepU30BaTh OCHOBHBIC TPYIIbl OJHOKJIETOYHBIX OPraHU3MOB U BBISBIISTH
MEXIY HUMU 3BOJIIOLIMOHHOE POJICTBO;

BBITNIOJIHATH MPAaKTHUECKHE pabOThI O COOPY M aHaM3y MaTepuaia OJHOKIETOYHbBIX
Y MHOTOKJIETOYHBIX OPTaHU3MOB U3 TUITUYHBIX OMOTOTOB;

BBISIBJISITh 3aKOHOMEPHOCTH M MOP(PO(PU3MOIOTHUYECKUE aNanTalud pacTeHUH
K pa3JIMYHbIM YCIIOBUSM OOUTAHUS, HAXOAUTh KOPPESLUA MEKAY CTPOCHUEM OpraHa u
BBITIOJIHSIEMON UM (PYHKIIUEH;

CpaBHUBATh PACTUTEIbHbBIC TKAHU M OPraHbl PACTCHUIN MEXTy COOOI;

BBIMOJHATH MPAKTHUECKHUE U JJabopaTOpHbIe padbOThI 0 MOP(OJIOrUu U GU3HOIOTUN
pacTeHuid, B TOM 4HUCJie pPabOThI ¢ MUKPOCKOIIOM C MOCTOSSHHBIMH ((PUKCUPOBAHHBIMU) U
BPEMEHHBIMH MUKpOIpenapaTaMu, HCCIIe0BaTENIbCKUE pabOThl C HMCIOJb30BaAHHEM
npuOOpPOB U UHCTPYMEHTOB LIUPPOBOIL 1adOpaTOPHH;

NOHMMATh  MEXaHU3Mbl  CaMOBOCIPOU3BEACHUS  KIETOK,  OINEpUpOBATH
NpEe/ICTAaBICHUSIMUA O MUTO3€ U MeH03€e, O POJIU KJIETOUYHOTO s/Ipa, CTPOCHUU U (DYHKIIUU
XpOMOCOM;

XapaKTepU30BaTh MPOLIECCHI JKUZHEAEATEIIbBHOCTH PACTEHUI: TOTJIONIEHUE BOJbI U
MUHEpAJIbHOE MUTaHKe, POTOCUHTES, IbIXaHUE, POCT, Pa3BUTHE, CTIOCOOBI ECTECTBEHHOTO
¥ UICKYCCTBEHHOT'O BEr€TaTHBHOTO Pa3MHOKEHHUSI, CECMEHHOE pPa3MHOXKEHUE (Ha IpuMepe
NOKPBITOCEMEHHBIX, WJIH [IBETKOBBIX);

XapaKTEepU30BaTh OCHOBHBIE ATAIbl OHTOI€HE3a PACTEHUI, ONIEPUPOBATh 3HAHUSIMU
0 TPUYMHAX PACTPOCTPAHEHHBIX HWHMEKIMOHHBIX OO0JIe3HEH pacTeHHi, MOHUMAaTh
OPUHIUIIBI TPOPUIAKTHKA M JICYCHHS OoJie3Hed, IMOHUMATh MPUHIUIBI OOPHOBI
C IATOT€HaMU U BPEIUTEISIMU PACTCHUN;

BBISIBJISITh TPUYMHHO-CJICICTBEHHBIC CBSI3U MEXKIY CTPOCHHEM M (PYHKIUSIMU
TKaHEH U OPraHOB PACTEHHUH, CTPOCHUEM H KU3HEAECATEIbHOCTHIO PACTEHHIA;

KJIacCU(UIIMPOBATH PACTEHHSI M UX YACTH IO PA3HBIM OCHOBAHMSIM;

OOBSCHATH POJIb PACTCHUM B MPHUPOJIE U KU3HU YEIIOBEKA: 3HaAUeHHE (HPOTOCHHTE3A
B TpUpPOJ€ ¥ B JKU3HU YEJIOBEKa, OMOJOTUYECKOE M XO3AWCTBEHHOE 3HAYCHUE
BUJIOM3MEHEHHBIX TMOOEroB, XO3SHWCTBEHHOE 3HAYCHHE BETETATUBHOTO PAa3MHOMKEHUS,
ONEPHUPOBATH MPEICTABICHUSIMH O F€HE, OCHOBAX T'€HETUUECKON MHIKEHEPHH;

MIPUMEHSThH MOJYYEHHbIE 3HAHUS JIJIS1 BBIPAIIMBAHUSA U PAa3MHOXKEHUS KYJIbTYPHBIX
pacTeHul;

UCIIOJIb30BaTh METOAbl OHMOJIOTMU: TPOBOAUTH HAONIOAEHUS 3a PACTCHUSIMU,
OMUCHIBATh PACTEHHUS W MX YAaCTH, CTABUTh MPOCTEHIINE OHOJOTMYECKUE OIBITHI
Y SKCIIEPUMEHTHI;

co0Jiro1aTh MpaBuiia 0€30MacHOTO TpyAa Mpu padoTe ¢ yueOHbIM U JIa0OPaTOPHBIM
000py/I0BaHUEM, XMUMHUYECKOW MOCYIOH B COOTBETCTBUM C MHCTPYKLUSIMU Ha YpPOKE
Y BO BHEYPOUHOM JI€SITEIbHOCTH;
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XapaKTepU30BaTh IPUHLIUIIBI KJ1accu(uKanuu pacTeHui, OCHOBHBIE
CUCTEMATHUYECKHUE TPYIIbl PACTEHUM;

NPUBOJUTH TMPUMEPHl BKJIaAa poccuiickux (B Tom uucie H.M. Basuios,
N.B. MuuypuH) u 3apyoexnbix (B Tom uucie K. Jlunnei, JI. [Tactep) yu€HbIX B pa3BUTHE
HAyK O pacTEHUsX, Tpudax, OakTepusx U apxei;

MPUMEHSATH OUOJIOTMYECKHE TEPMUHBI U MMOHATHS (B TOM Uncie: O0TaHUKA, SKOJIOTUs
pacTeHuil, MUKOJIOTHUS, aJbrOJOTUsl, MUKPOOUOJIOTHs, OaKTEepUOJIOrus, CUCTEMAaTHKa,
LAPCTBO, OT/AEJ, KJIAcC, CEMEWCTBO, POJ, BUM, *XU3HEHHas (QopMa pacTeHUH, cpena
oOWTaHus, PACTUTEIBLHOE COOOIIECTBO, CIOPOBBIE PACTEHMS, CEMEHHbIE PACTEHUS,
KpacHbI€ BOJOPOCIH, 3€JIEHBIE BOJIOPOCIH, XapOBble BOJOPOCIH, MXH, IJIayHbI, XBOIIIH,
NanoOpOTHUKK,  XBOWHBIE,  TOKPBITOCEMEHHBbIE,  OakTepuu,  apxeu, TIpuObI,
CTPaMEHOIUJIOBBIE) B COOTBETCTBUU C TIOCTABJIICHHOM 3a/1ayei;

paznuyarh M ONHUCHIBATH >KMBBIE U TepOapHble 3K3EMIUISIphl PAcTeHUM, 4YacTu
pacTeHuil Mo M300paKEHMSIM, CXEMaM, MOJENSIM, MYyJsKaMm, peiabedHbIM Tabauuam,
rpuObI MO U300PAKEHUAM, CXEMaM, MYJISKaM, OaKTepUu Mo U300paXKeHUSIM;

BBISIBJISITh MPU3HAKUA KJIACCOB TOKPBITOCEMEHHBIX, WJIM IIBETKOBBIX, CEMEHCTB
JIBYJIOJIBHBIX M OJTHO/IOJBHBIX PACTEHUI;

OTIpEENTh CHCTEMATUUECKOE TI0JI0KEHHE PACTUTEIHLHOIO OpraHu3Ma (Ha nmpumMepe
HNOKPBITOCEMEHHBIX, JIM LIBETKOBBIX) C TOMOIIBIO ONPEAECIUTEIIBHON KAPTOUKH;

BBITIOJHATH MpaKTUYECKUe U JabopaTopHble padOTHI MO CUCTEMATHUKE pPACTEHUH,
aNbroJIOTUH, MUKOJIOTMU W MHUKPOOHMOJIOTHH, B TOM 4YHCIE€ PadOThl ¢ MUKPOCKOIIOM
C TOCTOAHHBIMU  ((PUKCHpPOBaHHBIMM) ¥  BpPEMEHHBIMH  MHKpOIIpEnapaTami,
UCCIIeIoBaTeIbCKUE PA0OTHI C UCTIOIB30BAHUEM MTPUOOPOB U MHCTPYMEHTOB HU(PPOBOU
1abopaTopuuy;

BBIJCJISTh CYIIECTBEHHbIE MPU3HAKU CTPOEHUS M JKU3HEIAEATEIbHOCTU PACTEHUI,
OakTtepuii, apxel, rpuboB;

IIPOBOJIUTH ONHMCAHUE W CPaBHUBATh MEXIy cOOON pacTeHus, rpuObl, OaKTepHH,
apXeu I10 3aIaHHOMY IUJIaHY, JI€JIaTh BEIBOAbI HA OCHOBE CPaBHEHHS;

OBJIAJICBaTh OCHOBAaMHM DHBOJIONMOHHOW Teopun Y. [lapBuHa, XapaKTepu30BaTh
OCHOBHBIE 3Tanbl Pa3BUTHS U KU3HU HA 3€MJI€, ONMCHIBATH YCJIOKHEHNUE OPraHU3aLNU
pacTeHH B XOJ€ 3BOJIIOLIMM PACTUTEIBHOIO MUpa Ha 3EMIIE;

BBISIBJIATh YEPTHl MPUCIIOCOOJIEHHOCTH PAaCTEHUM K cpele oOuTaHus, 3HAYCHHE
HKOJIOTUYECKUX (DAKTOPOB ISl pACTEHUIA;

MOHUMAaTh OCOOCHHOCTH HAJOPTaHW3MEHHOTO YPOBHS OpraHU3aldd >KU3HH,
XapaKTepHu30BaTh paCTUTEIbHBIE COOOIIECTBA, CE30HHBIE U MOCTYMATEIbHbIE N3MEHEHUS
PACTUTENBHBIX COOOLIECTB, PACTUTENBHOCTh (PACTUTEIBHBIN MMOKPOB) MPUPOIHBIX 30H
3emiid, cBOOOJHO OINEPUPOBATH MOHATHSAMU: 3KOCHUCTEMA, 3KOJIOTMYECKasl NMUpamuia,
Tpoduueckas ceTh, brnopazHoodOpasue;

MPUBOAUTH MPUMEPHI KYJIbTYPHBIX PACTEHUN M MX 3HAYEHUS B KU3HHU YE€JIOBEKA,
XapaKTepU30BaTh MPU3HAKU PACTEHUMU, OOBSCHATHh HAJIMYKE B Mpeleiaax OJHOI0 BUIA
pacTeHuil (GopM, KOHTPACTHBIX MO OJHOMY U TOMY K€ NPU3HAKY, OIEPUPOBATH
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MOHATUAMU: (DEHOTHUII, TCHOTHUI, HACJICICTBEHHOCTh M HM3MEHYUBOCTh, Pa3HOOOpa3ue
pacTeHUil 1 MUKPOOTPAHU3MOB, COPT, IIITAMM;

MOHUMATh IPUYUHBI ¥ 3HATH MEPHI OXPAaHBI PACTUTEIBHOTO MHUPa 3EMIIH, CBOOOTHO
ONEepUPOBATh MOHATHUSAMHU: 0CO00 OXpaHsEeMble MPUPOJHBIE TEPPUTOPUU (PE3EpPBATHI),
3alOBETHUKK, HAIIMOHAJIbHBIC TMapKH, OWOoChepHbICE pe3epBaThl, 3HATh, 4YTO TaKOE
Kpacnas knura;

pacKpbIBaTh POJb pacTeHUM, TPUOOB, OakTepuid W apxeu, CTPaMEHOMMJIOBBIX
B IPUPOJHBIX  COOOUIECTBAX, B  XO3SHUCTBEHHON  JEATENBHOCTH  YeJOBEKa
M €TO TIOBCETHCBHOM JKU3HM;

JEMOHCTPUPOBAaTh HAa KOHKPETHBIX MpPUMEpax CBSA3b 3HAHWA TI0 OHWOJIOTHH
CO 3HAHUSMH I10 MaTEMaTHKe, PU3nKe, reorpadun, TUTepaType, TEXHOJIOTHH, PEIMETaM
T'YMaHHUTAPHOTO IHKJIa, Pa3IMYHBIMU BUIAaMU UCKYCCTBA;

UCIIOJIb30BaTh METOABI OWOJIOTHU: TPOBOJIWUTH HAOJIIONCHUS 3a PaCTCHHUSIMH,
OakTepwsiMu, TpuOaMH, JHMINIAWHUKAMH, OIMUCHIBATH WX, CTaBUTh NPOCTEHIITNE
OMOJIOTUYCCKUE OTBITHI ¥ SKCIICPUMCHTHI;

BIaJIeTh TpuéMaMu paboThl ¢ OHMoNOrMueckoi WHGopMaImeit: GopMyIupoBaTh
OCHOBaHHUS JIUI M3BJICYCHUS W 0000IIeHUS HHPOPMAIIUK U3 HECKOJBKUX MCTOYHUKOB,
npeoOpa3oBbIBaTh MHGOPMAIIMIO U3 OJHOW 3HAKOBOUM CHUCTEMBI B APYTYIO;

co3/1aBaTh MUCbMEHHBIE U YCTHBIE COOOIICHUS, UCIIONb3Ys MOHATHUIHBIN amnmapar
U3y4aemMoro pasjena OWOJIOTHHM, COIMPOBOXAATh  BBICTYIUICHHE IIpe3eHTaIuei
¢ Y4€TOM O0COOCHHOCTEN ayAUTOPUHU O0YUAIOIINXCS;

NPOSIBIIATh MHTEPEC K YIIyOJeHHUI0 OMOJIOTUYECKUX 3HAHUN U BBIOOPY OMOJIOTHH
KaK PO UILHOTO TpeMeTa Ha YPOBHE CpeHEro o0miero oopa3oBaHus Il OyayIiei
npodecCHOHATBLHON JICSITEIPHOCTH B 00JacTH OWOJOTUM, MEIUIIUHBI, SKOJIOTHH,
CEJIbCKOT'O XO35IMUCTBA, MUIIEBOW IMTPOMBIILIEHHOCTH;

BIaJeTh TpuéMamu paboTel ¢ wuHPOpMarmen: (GopMynIHpoBaTh OCHOBAHUS
Ul W3BJCUCHUS M 0000IIcHHS HWHGOPMAIMH M3 HECKOIBKMX HMCTOYHUKOB (2—
3), mpeoOpa3oBbIBATH HHPOPMAITUIO U3 OJTHOM 3HAKOBOW CHCTEMBI B JAPYTYIO.

[IpenmeTHbIe pE3yabTAaThl OCBOCHUS MPOTpaMMbl MO Ouosioruu (yriayOiaEHHBIHN
YPOBEHB) K KOHITY 00yueHHs B 8 Kiacce:

XapaKTeprU30BaTh 300JI0TUIO U MUKOJIOTHUIO KaK OMOJIOTMYECKUE HAYKH, UX Pa3/Ieibl
Y CBSI3b C IPYTMMU HayKaMH U TEXHUKOM;

XapaKTeprU30BaTh TPHUHIIUIBI KIACCU(DUKAIMKA >KUBOTHBIX, BHJ KaK OCHOBHYIO
CUCTEMATHUYECKYI0 KATETOpPHIO, OCHOBHBIE CHUCTEMATUYECKUE TPYMIbl KUBOTHBIX
(cTpekaroliye, KoJbuaTble YepPBU, MOJUTIOCKH, IJIOCKUE YEPBHU, YWICHHUCTOHOTUE, KPYTJIbIe
YEpBU, XOPJOBHIE);

MPUBOAUTH MPUMEPHI BKIanga poccuiickux (B ToM umcie A.O. KoaneBckuii,
K.N. Cxpsbun) u 3apyoexnsix (B ToMm umcie A. JleBenryk, K. KroBbe, D. ['ekkenb)
Y4E€HBIX B PA3BUTHE HAYK O KUBOTHBIX;
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MPUMEHSITh OHOJIOTHYECKHE TEPMHUHBI W TIOHATHS (B TOM YHCJE: MHUKOJOTHSA,
300JIOTHSI, SKOJIOTHS KUBOTHBIX, TOJIOTHS, MTAIE0300JI0THSI, CHCTEMATHKA, IIApCTBO, THII,
OTpsiJI, CEMEHCTBO, PO, BU]I, ’)KUBOTHAS KJIETKA, TPUOHAS KJIETKA, )KUBOTHAS TKaHb, OpraH
KUBOTHOT'O, CUCTEMBI OPTaHOB KMBOTHOT'O, JKHBOTHBIN OpraHW3M, MUTaHHUE, JAbIXaHUE,
pOCT, pa3BHTHE, KPOBOOOpAIllEHHE, BBIACICHUE, OIOpa, IBHKCHHE, DPa3MHOXKCHHE,
MapTEHOTCHE3, Pa3IPaKUMOCTh, PedIICKC, OpraHbl YyBCTB, MIOBEJICHHE, Cpeaa OOUTaHUS,
MIPUPOJIHOE COODIIECTBO) B COOTBETCTBUU C MOCTABJICHHOM 3a/1auei;

packpeiBaTh OOIMME TPU3HAKK >KHUBOTHBIX W TPHOOB, YPOBHU OpTraHHU3alldA
KUBOTHOT'O U TPUOHOTO OPraHU3Ma;

CpaBHHUBATh KUBOTHBIC TKAHW M OPTaHbl J)KUBOTHBIX MEKTy COOOiA;

CpPaBHUBATh CUCTEMbI OPTaHOB MEXIy COOOW M OMpEIeiATh 3aKOHOMEPHOCTH
CTPOCHUS CUCTEM OPTaHOB B 3aBHCHMOCTHU OT BBIMTOJTHAEMON UMU (QYHKIIUH;

ONKMCHIBATh CTPOCHHUE WM JKU3HEACITCILHOCTh JKMBOTHOTO OpraHU3Ma: OIOpY
U JIBIDKCHUE, MMMTAHWE W THIIECBAPEHUE, JBIXaHWE W TPAHCIOPT BEIICCTB, BBIJCICHHCE,
PETYIISIIUIO U TTOBEJCHUE, POCT, Pa3MHOKCHHUE B PA3BUTHC;

ONKCHIBATh PA3JIMYHBIC THUIBI PA3MHOKCHUS JKMBOTHBIX: THJIPOCTATHYECKYIO
JIOKOMOIIHMIO, JIOKOMOILIMIO TP TIOMOIIM THUIPOCKEJEeTa, JOKOMOIIMIO TPHU IOMOIIU
PBIYAXKHBIX KOHCUHOCTEH, THUIBI JKM3HEHHBIX IIMKJIOB, MPSIMOE U HEMPSAMOE Pa3BUTHE
y HACEKOMBIX;

XapaKTEepH30BaTh TPOIECCHl  KU3HEACATCIIFHOCTH  JKUBOTHBIX — M3Yy4aeMBIX
CUCTEMaTHYeCKUX TpYII: JABWKECHHE, NUTAaHHWE, JbIXaHWE, TPAHCIOPT BEIIECTB,
BBIJICTICHHE, PETYJISINIO, TOBEJICHHUE, POCT, PA3BUTHE, PA3MHOXKEHHCE,

BBISIBIISATD PUYUHHO-CJICICTBEHHBIC CBSI3U MEXITY CTPOCHHEM,
KU3HEACATCTPHOCTRIO W Cpeloii OOWTaHWS JKMBOTHBIX W TPUOOB U3ydaeMBIX
CUCTeMaTHYECKUX TPYIII,

pa3inuyaTh ¥ OMUCHIBATH KUBOTHBIX U TPUOBI N3y4aeMbIX CUCTEMAaTHICCKUX TPy,
OTJCNIbHBIC OpPTaHbl M CUCTEMBI OPTaHOB JKMBOTHOIO IO CXEMaM, MOJCIISIM, MYJISDKaM,
penbedHBIM TabIuIaM;

BBISIBIISITH MPU3HAKU KJIACCOB WICHHUCTOHOTHUX U XOPJOBBIX, OTPSIOB HACEKOMBIX U
MJICKOTTUTAIOIINX;

BBHITIONIHATD MIPAKTUYECKUE M JabopaTopHbeie paboThl 1o Mopdonoruu rpudoB,
1o MOp(oJIOTHH, AHATOMUH, (PHU3UOIOTUH U TIOBEJICHUIO )KUBOTHBIX, B TOM YUCJIE PAOOTHI
C  MHUKPOCKOTIOM €  TOCTOSHHBIMH  ((DUKCUPOBAaHHBIMH) W  BPEMEHHBIMU
MUKpOTIpETapaTaMu, HCCIEI0BAaTeIbCKHEe PAOOTBI C HCIONB30BAHUEM MPUOOPOB
¥ UHCTPYMEHTOB ITU(PpOBOIi TabopaTopuw;

CpPaBHHUBAThH MPEJCTABUTEICH OTAENBHBIX CHUCTEMATHYECKUX TPYMI XUBOTHBIX U
rpuOOB ¥ J1eTIaTh BEIBOIBI HA OCHOBE CPABHCHUS,

KIacCU(UIMPOBATh JKMUBOTHBIX HA OCHOBAaHWM OCOOCHHOCTEH  CTPOCHHS
Y UHAVUBUIYaTbHOTO Pa3BUTHS,

BBISIBIISITH YEPTHI MPUCITOCOOTICHHOCTH JKUBOTHBIX M TPUOOB K Cpene oOuTaHUS,
3HAYEHNE YKOJIOTHICCKUX (PAaKTOPOB ISl )KHBOTHBIX;
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BBISIBISITh B3aMMOCBSI3HM JKMBOTHBIX U TPUOOB B MPHUPOAHBIX COOOIIECTBAX, IEMH
MTUTaHUS;

YCTaHABIMBATh B3aMMOCBS3U MEX]y THIIOM ITOJIOCTH Tejla, TUTIOM KPOBEHOCHOU U
BBIICIIUTEIILHON CHCTEMBI;

YCTaHABJIMBATH B3aUMOCBSI3H KUBOTHBIX C PACTCHUAMU, TPUOAMHU, JINIITAHHUKAMH 1
OakTepusMH B MIPUPOJIHBIX COOOIIECTBAX;

YCTaHABJIMBATh B3aMMOCBSI3W MEXAY CTPOCHHEM JKHBOTHOTO U  CPEIOM
ero oOMTaHus;;

XapaKTepU30BaTh JKUBOTHBIX M TPUOBI TPHUPOJHBIX 30H 3EMIIM, OCHOBHBIC
3aKOHOMEPHOCTH PaCIpOCTPaHEHUS KUBOTHBIX U TPUOOB IO TUTAHETE;

pPacKpbIBaTh POJTb )KUBOTHBIX U TPHOOB B MMPUPOTHBIX COOOIIECTBAX;

pPacKphIBaTh POJIb TPHOOB B €CTECTBEHHBIX YKOCUCTEMAX U COOOIIECTBAX;

pacKphIBaTh POJIb JOMAIIHUX W HEMPOJAYKTHBHBIX KUBOTHBIX B JKM3HHU YCIIOBEKa,
POJIb TIPOMBICIIOBBIX JKUBOTHBIX B XO3SHWCTBEHHOW JEATEIBHOCTH YEJOBEKA M €ro
NOBCCJHCBHOW  JKM3HHU,  OOBACHATH  3HAYCHUE  JKUBOTHBIX B  TPHUPOJIC
Y )KM3HU YEJIOBEKA;

NOHMMATh MIPUYUHBI U 3HATh MEPbI OXPaHbI )KKBOTHOTO MUpa 3eMJIH;

NOHMMAaTh (PYHKIIMM OPraHOB W CHCTEM OPraHOB >KMBOTHOI'O B KOHTEKCTE
aJlanTalliy K OKpY XKalollen cpee;

JEMOHCTPUPOBATh HAa KOHKPETHBIX IMpUMEpax CBSA3b 3HAHUA MO OHOJIOTHH
CO 3HAHUSIMU 10 MaTeMaTuke, (PU3MKe, XUMUHU, Teorpapuu, TEXHOJOTHH, MpeaMeTaM
T'YMaHUTApHOTO IIUKJIOB, Pa3IMYHBIMU BUJAMU UCKYCCTBA;

UCIIOJIb30BaTh METOABl OWOJOTMU: MPOBOAUTH HAOMIOACHHUS 3a KUBOTHBIMH,
OMKCHIBATh IKUBOTHBIX, MX OpraHbl W CHUCTEMBbl OPraHoOB, CTaBUTh MPOCTEHIITNE
OMOJOTUYECKUE OTBITHI 1 SKCIIEPUMEHTHI;

BIaJeTh MpuémamMu paboThl ¢ HMHpopMamuei: GopMyIupOBaTb OCHOBAHUS IS
U3BJCUCHUSA W O0000ImICHUS HWHPOPMAIIMK H3 HECKOJbKUX HCTOYHHKOB (3-4),
npeo0pa3oBeIBaTh HHGOPMAIIUIO U3 OJHOM 3HAKOBOUW CUCTEMBI B IPYTYIO;

co3/7aBaTh MMCHMEHHBIC U YCTHBIE COOOIICHUS, UCIIONB3YsI MOHATHUIHHBINA amnmapar
M3y4aeMoro pasjesia OMoJOTHUH, COTPOBOXK/IATh BBHICTYIUICHHE MPE3CHTAINEH ¢ yIETOM
0COOEHHOCTEH ayJUTOPUN 00YyUAIOITUXCS.

[IpeameTHble pe3ynbTaThl OCBOCHHUS NPOTpaMMbl IO Ouojoruu (yriyOnEHHBIN
YpOBEHb) K KOHITy oOy4eHus B 9 kJacce:

XapaKTepru30BaTh HAYKW O UYEJOBEKE (AHTPOTOJIOTHIO, aHATOMHIO, (DH3UOIIOTHIO,
MEJIUILINHY, TUCTOJIOTHIO, LIUTOJIOTHIO U IPYTHUE) U UX CBSA3U C APYTUMU HAyKaMU;

OOBSICHATH TIOJNIO)KCHHWE YeJOBEKa B  CHUCTEME  OPraHWyYecKoro  Mupa,
€ro MPOUCXOXKACHUE, MPUCHOCOOJIEHHOCTh K PA3IUYHBIM 3KOJOTHYECKUM (pakTopam,
OTJIMYHUS YEJIOBEKa OT IPYTHX KUBOTHBIX, POJICTBO YEIIOBEUECKUX PAaC, OCHOBHbBIE ATaIlbl
1 (paKkTOpPBHI FIBOITIOLNU YEJIOBEKA;
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NPUBOJIUTH MPUMEpPHl BKiIaga poccuiickux (B Tom umcie W.II. IlaBnos,
N.N. Me4HuKkoB U Apyrue) u 3apyoexHsix (B ToMm yucie 1. Dpnux u gpyrue) ydy€Hbix
B Pa3BUTHUE NPEICTABICHUNA 00 aHATOMUH, O (PU3MOJIOTHH U JPYTHX HAYKAX O YEJIOBEKE;

MPUMEHATh OMOJIOTMYECKHE TEPMHUHBI M TOHATHS (B TOM YMCIIE: LMTOJIOTHS,
TUCTOJIOTUSI, AHATOMHUSl 4YeJlOBeKa, (U3HOJIOTHsA YEeJIOBEKa, T'MIMEHa, aHTPOINOJIOTHS,
HKOJIOTUSl 4YEJIOBEKa, KJIETKA, TKaHb, OpraH, CHUCTeMa OPraHoB, MHUTaHHUE, JbIXaHUE,
KpoBoOOpalleH1e, 0OMEeH BEIIECTB U MPEBPAILEHUE SHEPTUu, ABUKEHHUE, BbIJECICHHE,
pOCT, pa3BUTHUE, MOBEJIEHUE, PAa3MHOKEHUE, PA3APAKUMOCTh, PETYISUs, TOMEOCTas,
BHYTPEHHSISI Cpella, UIMMYHUTET) B COOTBETCTBUU C TIOCTABJIEHHOM 3a/1ayei;

OPOBOAUTH ONKMCAHWE MO BHEIIHEMY BHAY (M300pa)k€HUI0), cxemaM OOIIuX
NPU3HAKOB OpPraHM3Ma YeJIOBEKa, YPOBHEW €ro OpraHu3aliu: KJIETKH, TKaHU, OpraHbl,
CUCTEMbI OPTaHOB, OPTraHU3M,;

CpPaBHMBATh KJIETKM Pa3HbIX TKaHEW, IPYII TKaHEH, opraHbl, CUCTEMbl OpraHOB
YeJIoBeKa, MPOIECChl JKU3HEACSITENIbHOCTH OpraHu3Ma YeNOBEKa, JIeJaTh BbIBOJIbBI
Ha OCHOBE CPaBHEHUS;

XapaKTepru30BaTh MEXaHU3MbI CAMOBOCIIPOU3BEICHUS KJIETOK, CPABHUBATH MUTO3 U
MeH03, XapaKTepu30BaThb pOJb KIETOYHOTO siipa B JEJICHUM KJIETOK, CTPOCHHUE
1 QYHKIUN XPOMOCOM;

IPUMEHSTh OMOJIOTHYECKHUE TEPMUHBI U TTOHATHUS (T€H, TeHEeTUYeCKas WHKEHEPHUS,
OMOTEXHOJIOT U, AJUIJIENb, TEHOTHUI, PEHTOTHUII, CKPEIIIMBAHUE ), TOHUMATh UX CYIIIHOCTB;

XapaKTEepU30BaTh OCHOBHBIE IMOJIOKEHMS KIETOUYHON TEOpUH, 3aKoHbI I'. Mennens,
XpOMOCOMHYIO TEOpHIO HacjeicTBeHHocTH T. Moprana, 3akoH Xapau-BaitnOepra;

pa3nu4aTh OMOJIOTMYECKH aKTUBHBIE BEIlleCTBA (BUTAMUHBI, (PEPMEHTHI, TOPMOHBI U
IpyTHE), BBISBISATH UX POJb B Mpoliecce 0OMeHa BEIIECTB M MPEBpAICHUS YHEPTUU;

XapaKTepru30BaTh OMOJIOTMUECKHE MPOILIECCHl: OOMEH BEIIEeCTB U TPEBpAIllCHUE
SHEpPIruM, NUTAaHUE, IbIXaHWUE, BBIJIEJICHUE, TPAHCIOPT BELIECTB, JIBHXKEHUE, POCT,
peryisuio GyHKIui, IMMYHHUTET, Pa3BUTHE, PA3MHOKEHUE YEIIOBEKA,

BBISIBJIATh MPUYMHHO-CJIEACTBEHHBIE CBSI3U MEXIY CTPOCHHEM KJIETOK, OPraHOB,
CHUCTEM OpraHOB OpraHuM3Ma 4ejoBeKa M UuX QYHKIMSIMH, MEXIy CTPOCHHEM,
KHU3HEAEATEIbHOCTBIO U CPENIO OOMTAaHUS YEI0BEKa;

NPUMEHATH OMOJOTMYECKHE MOJIENM JJisl BBISABICHHUS OCOOCHHOCTEH CTpOCHUS
U GYHKIIMOHUPOBAHHUS OPraHOB U CUCTEM OPTaHOB UEIOBEKa,

NPUMEHATH OWOJIOTUYECKUE TEPMHHBI W TOHATHS: MUKpPOQIIOpa, MHKPOOHOM,
MUKPOCHUMOUOHT;

OOBSICHATH HEUPOTyMOPAJIBHYIO PEryJISLHUI0 MPOLECCOB >KU3HEAEATEIbHOCTH
OpraHu3Ma 4YeJI0BEKa;

XapaKTepu3oBaTb M CpPaBHHUBATh O€3YyCIOBHBIE W  YCIOBHBIE pe(dIIEKCHI,
HACJIEICTBEHHBIEC M HEHACJIECTBEHHBIE IPOrpaMMBbl MTOBEICHUS, OCOOCHHOCTH BbICIIEH
HEPBHOM JI€ATEIbHOCTH YEJIOBEKA;

paznuyarb ~ HACJHEACTBEHHbIE M HEHACHEACTBEHHble  (MH(EKIMOHHBIE,
HEUH(EKIIMOHHBIEC) 3a00JIeBaHUS YEJIOBEKAa, OOBSICHATH 3HAUECHUE MeEp MPOPUIAKTUKU
B IIPEAYIPEXICHUN 3a00JI€BaHNN YEIOBEKA;
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OOBSCHATh TPUYHMHBI HACIICICTBEHHBIX 3a00JCBaHUN YEIOBEKAa, MEXaHW3MBI
BO3HUKHOBEHHUSI HanOoOJIee pacrpoCTpaHEHHBIX U3 HHUX, UCIOJB3Ys MPU 3TOM TOHSTHS:
TeH, MyTalus, XpOMOCOMa, T'€HOM, CBOOOIHO OMEpHUPOBATh 3HAHWAMHU O MPUYMHAX
pacnpocTpaHEHHBIX ~ WHQEKIIMOHHBIX  3a00JICBAaHMK  YEJIOBEKa,  NPHUHITUIAX
NpoQUIAKTUKA UM JIEYEHUS PacClpOCTPAHEHHBIX HH(EKUMOHHBIX  3a00JeBaHUN
YeJIoBeKa, CBOOOJHO pEIIaTh KAYeCTBEHHBIC M KOJMYECTBEHHBIC 3a/1ayl, OOBSICHATH
MPUHIMIBI  COBPEMEHHBIX OMOMEIHUIIMHCKUX METOJOB, OSTUKH OHOMEIUITMHCKHX
HUCCIEeOOBAHMM;

BBITIOJTHATH MPAKTUYECKUE U J1a0OpaTOpHbIC pabOTHI IO AaHATOMUU M (DU3UOJIOTHH
YeJIOBEKa, B TOM YHUCJIE PabOThl ¢ MUKPOCKOIIOM C TTOCTOSIHHBIMU ((PUKCHUPOBAHHBIMU) U
BPEMEHHBIMM MUKpONIpENapaTaMu, HCCIICIOBATEIbCKAE pPa0OTHl C WCIOJIb30BaHHEM
npuOOpPOB U UHCTPYMEHTOB LIMPPOBOI J1abOpaTOpHH;

periath KauyeCTBEHHbIE W KOJMYCCTBEHHBIC 3aJa4d, WCIOJIb3ysl OCHOBHBIE
MOKa3aTeIu 3J0pPOBbS YEJIOBEKA, IMPOBOJHUTH pPacdyEéThl W OICHUBATH IOJYYCHHBIC
3HAUYCHUS;

apryMCHTHPOBAaTh OCHOBHBIC NPHHIIMIIBI 3JI0POBOTO 0O0pa3a >KH3HU, METOIbI
3aIUTHl U YKPETUICHUS 3I0POBBS YEJIOBEKa: cOalaHCUPOBAHHOE MUTAHKE, COOIOICHHE
NpaBWI JUYHOW THUTHCHBI, 3aHATHS (QU3KYJITYpOH U CIOPTOM, palMOHAIbHAs
OopraHu3anus TpyAa U MOJHOIEHHOTO OT/IbIXa, TO3UTUBHOE SMOIIMOHALHO-TICUXUYECKOE
COCTOSIHUE;

UCIIOJIb30BaTh MPUOOPETEHHBIE 3HAHMS M YMEHUS IJisi COOJIIOIEHUS 370pPOBOTO
oOpaza  JKM3HHM, COQJaHCUPOBAaHHOTO  MUTaHUA,  (PU3UYECKOH  aKTUBHOCTH,
CTPECCOYCTOMYUBOCTH, JIJISl UCKITFOUEHUSI BPEHBIX TPUBBIUEK, 3aBUCUMOCTEM;

BJIa/IeTh MpUEMaMHU OKa3aHUS TMEPBOM MOMOIIM YEJIOBEKY MPHU MOTEPE CO3HAHMS,
COJIHEYHOM M TEIUIOBOM YyJapax, OTPaBIICHUM, YTOIUICHWH, KPOBOTCUEHUHU, TpaBMax
MSITKUX TKaHEH, KOCTeH CKeneTa, OpraHOB YyBCTB, 0’KOTaX U OMOPOKEHUU;

BIaJeTh mpuéMamMu paboTel ¢ uHpoOpMmaruen: (GopMynupoBaTh OCHOBaHUS
JUI W3BJeYeHUs W 0000meHus wHpOpMalwu W3 HECKOIbKUX HCTOYHUKOB (4-5),
npeoOpa3oBeIBaTh HH(GOPMAIIUIO U3 OJHOW 3HAKOBOM CUCTEMBI B IPYTYIO;

MCIIOJIb30BaTh METOAbl OMOJOTHHU: HAOII0/IaTh, U3MEPSATh, OMUCHIBATH OPTaHU3M
YeJIoBeKa U MPOIIECCHI €T0 KU3HENEITeIbHOCTH, TPOBOAUTH MPOCTEHIIINE UCCIICIOBAHUS
OpraHu3Ma 4ejoBeKa U OOBSCHATh UX PE3yJIbTaThI,

coOmo1aTh IpaBmiIa 6€30mMacHOro TpyAa Ipu padoTe ¢ y4eOHBIM U TA0OPATOPHBIM
000pyIOBaHNEM, XUMUYECKON MOCY/I0N B COOTBETCTBUU C WHCTPYKIMSIMHU Ha YPOKE U
BO BHEYPOYHOU JESATEITHHOCTH;

BIaAeTh npuémamu paboTel ¢ wuHOpMarmen: GOpMyIHpOBaTH OCHOBAHMS
JUTSI M3BJICYCHMS M 00001eHrss nHPOPMAITUU U3 HECKOJIbKIX UCTOYHUKOB;

O0OBSICHATH 3HaU€HUE PAOOT MO pacIuPPOBKE TECHOMOB BUPYCOB, OaKTEepuid, TpuOOB,
pacTeHWil W >KMBOTHBIX, XapaKTEPU30BaTh TMOIAXOABI K aHAIM3y OOJBIINX JAaHHBIX
B OMOJIOTUH, XapaKTepU30BaTh 1IN U 3a7a4l OMOMH(GOPMATUKHY;
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CO3/7aBaTh MUCbMEHHBIE U YCTHBIE COOOIIEHUS, UCIIONb3Yysl MOHATUHWHBIN anmnapat
M3YYEHHOT0 pasjiesia OMOJIOTUH, COMPOBOXKIATh BBICTYIUIEHUE MpPE3eHTAIMe ¢ yuéToM
0COOEHHOCTEW ayJUTOPUU 00YyUaIOLIUXCS;

MPOSBIIATh MHTEPEC K YIIyOJEHUIO OMOJOTMYECKUX 3HAHUM U BBIOOpY OHOJIOrUU
KakK MpoUIBHOTO MpEeIMETa Ha YPOBHE CpeHEero o0Iero oopasoBaHus s Oyayuien
npoecCuOHaNbHON JeATEeNbHOCTH B 00JacTH OMOJOTUU, MEAMLMHBI, MCUXOJOTHH U
IPYTUX HalpaBJICHUM.
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7 KJIACC
Haumenosanue
Ne KomuuecTtBo OCHOBHBIE BUBI JEATEILHOCTH
pas3aenoB U TEM [IporpammHoe conepkaHue
/I 4acoB oOydJaromuxcs
y4eOHOr 0 rpeaMera
1. BBeaenue
1.1 | Beenenue 5 [{uTosiorusa — HayKa O KJIETKE. O3HaKOMJIEHHUE CO CTPOCHUEM

CoBpeMeHHas KJIETOUHAasi TEOPHUSI.

Knetka — equnuia ctpoeHus,
KUZHEJIESITETLHOCTH U PAa3MHOKEHUS
J)KUBOTr0. XUMHUYECKHUM COCTAB KICTKH.
CTpyKTypHas OpraHu3aius KICTKH.
DYKapUOTHBIC U IPOKAPUOTHBIEC KIETKHU.
Mewmb6pana. [utormnazma. OpraHoubl.
Enunas MmemOpaHHasi cuctema KIeTKH.
MuToxoHapuu U miactuasl. Llutockener u
OpraHouIbl ABUAKEHUA. S1po. XpOMOCOMBI.
['enb1. Y nBoenue xpomocom. [lnmonaHocTs
kieTku. Knerounslii uki. Muto3. Metio3s.
PasmHuoxxenue. Tunel )XKU3HEHHBIX IIMKJIOB.
Bupycousorus — Hayka o BUpycax.

Bupycel — HekeTouHbIC (DOPMBEL.

Bxrnag poccuiickux u 3apy0exKHbIX YUEHBIX
B Pa3BUTHE BUPYCOJIOTUU. BupycHbIe
3a00JICBaHMS PACTCHUH, )KUBOTHBIX U
yejaoBeka. Mepbl mpoUIaKTUKH BUPYCHBIX

KJeTkd. MccnenoBanue XMMUIEeCKOTo
COCTaBa KJICTKU. APryMEHTHUPOBAaHHE
JIOBOJIOB O KJICTKE KaK CIMHHUIIC
CTPOCHUS U )KU3HEACATEIIHHOCTH
opranu3MoB. OrnpejieneHue

10 BHEITHEMY BUY (M300paKeHUsIM
U CXeMaM) OpPTraHOMIOB KJIETKH.
PackpbiTre TEPMUHOB U IOHATUI
«KJIETOYHOE SITIPO», «KXPOMOCOMBI»,
«ren». OOBsCHEHHE KIIETOYHOTO
IIUKJIA, JICJICHUS S/Ipa, PAa3HUIIBI
MEXIY MENO30M U MUTO30M,
TarIOUIHBIM U JTUTUIOUTHBIM
HabopoM xpomocoM. PackpeiTue
CYILLIHOCTU TEPMHUHOB «O€CIoJIoe,
MOJIOBOE PA3MHOKEHUEY,
(OKU3HEHHBIN TTUKI». OBNajeHue
npuéMamMu BETe€TaTHBHOTO
pa3MHOXEHUS. PacKpeITHE CYITHOCTH
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3a0oneBanuil. CoBpeMeHHast
KJIaccu(UKaIIsI OPraHu3MOB, OCHOBHBIC
npuHiunel. Knaccudukaius opraHu3mMoB U
HBOJIIOLIMOHHOE YYeHHE. Teopus SBOIIONHNN
Yapnwsa JlapBuHa.

MeTo 161 Hay9HOTO TIO3HAHUS B OMOJIOTHH.
[IpaBuia paboThI CO CBETOBBIM
MUKPOCKOIIOM. BpeMeHHbIE 1 TOCTOSTHHBIC
MUKpoIpernapaTel. MeTouka
NPUTOTOBJICHUST BPEMEHHBIX
MUKpOITpernapaToB. MUKPOCKOIIHS
onTHYeCKasi, JIEKTPOHHAs, CKAHUPYIOIIas,
30HJI0Basl.

Jlemoncmpayusa nopTpeToB YUEHBIX,
MUKpOhOTOrpaduit KIETOUYHBIX CTPYKTYP,
BBITIOJTHEHHBIX C TIOMOIIBIO Pa3IMYHBIX
TUTIOB MUKPOCKOTIHH.

Jlabopamopnusie u npakmuueckue
pabomeul.

[IpaBuna TeXHUKHU OE30MACHOCTH

IpY IPOBEACHUHU JTa00PATOPHBIX U
MPAKTHYECKUX PadoT.

OCHOBBI MUKPOCKOIIMH: TPUTOTOBJICHHE
BPEMEHHBIX IIPEnapaToB U paboTa C
MuKpockonom. OdopmiieHue pe3ynbTaToB
paboThl ¢ MUKPOCKOTIOM

TEPMUHOB «TaMeTODUT» U
«cnopodury.

O3HakoMJIEHHE C TUIIAMH
’KM3HEHHBIX IIUKJIOB.
ApryMeHTUPOBAHUE JI0BOJIOB

0 BUpYyCax, KaK HEKJICTOYHBIX
dbopmax. O3HAKOMIICHHE C BKJIaJIOM
POCCUNCKUX U 3apyOEKHBIX YUEHBIX
B Pa3BUTHUE BUPYCOJOTHUHU.
O3HaKOMJIEHHUE C COBPEMEHHOM
KJ1accuguKaluen opraHu3MoB,

C DBOJIIOLIMOHHBIM yyeHUeM Yapiib3a.
HapBuna. O3HaKOMJIEHUE

CO CTPOCHHUEM U TIpaBUJIAMU PaOOTHI
CO CBETOBBIM MUKPOCKOTIOM

Hroro uacoB nmo teme

46




denepanpHas padouas nmporpamma | buonmorus. 7-9 xiaccel (yriayOn€HHBIH YPOBEHB)

2. bakrepuu u apxeun

2.1 | bakrepun u apxeu 4 Mukpobuosorus — Hayka Brlaenenue xapakTepHbIX IPU3HAKOB
0 MuKpoopranusmax. Oco6eHHOCTH CTPOEHUS U KU3HEIEATEIBHOCTU
CTPOCHUS IPOKAPUOTHON KIIETKHU. OaxTepuii u apxeil. UccnenoBanue
Muoroo0pasue ¢hopm KIEeTOK OaKTepHil. CTPOCHHUSI TPOKAPUOTHOU KIETKH
Poct u pasmHoxkenue 6akrepuii. Criopbl (Ha rOTOBBIX MUKpOIIpenaparax).
6akTepuii. XKusnenesrensHocTh Gakrepuii: | CpaBHEHHE KIETOK IPOKAPUOT U
aBTOTPO(HBIE U TeTePOTPOPHBIE, sykapuoT. OnrcaHre MHOrooopasus
aHa’pOOHBIC U aXPOOHBIE OAKTEPHUH. dbopm Gakrepuii. OG0CHOBaHHE POJIU
[HuanobakTepuu 1 UX POJb B IPUPOJIE. OakTepuii U apxeil B mpupojie u
Oco0eHHOCTH OpraHu3aluy apXen u ux ’KM3HU YEJI0OBEKA.
oTianuus ot 6akrepuil. Ponb apxeit u OmnucaHue UCTIONIb30BaHUsI OaKTepuit
OaxkTepuil B BOSHUKHOBEHUH 3YKapHOTOB. B Iponeccax KBallCHUs,
PacnpoctpanénHocTh OakTepuil u apxel, ux | CHJIOCOBAHUS, CHIPOICIIHS U JIP.
POJIb B IPUPOJIE U KU3HU YesloBeKa. Poib ApryMeHTUPOBAaHUE MEP
OakTepuil B OMOT€OXUMHUECKUX ITUKIIAX. NpoQUIAKTUKY 3a00JI€BaHUH,
Jlabopamopnusie u npakmuueckue BBI3BIBAEMBIX OAKTEPHAMH
pabomel.

N3ydeHnne MeToa0B Ae3UHPEKINU 1

CTEpUJIN3ALIHH.

N3zyuyenune mopdonorun 0akrepuid

Ha MUKPOCKOIMYECKHX IIpernaparax
Hroro yacos 1o teme 4

3. MHorooopa3sue 0JJHOKJIETOYHbIX 3YKAPHOT

3.1

MHoroo6paszue
OJTHOKJICTOYHBIX
AYKapuoT

4

OcCHOBHBIE TPU3HAKHU OTHOKJIETOYHBIX
sykapuoT. CTpoeHHE, NBUKECHUE, TUTAHHE,
Pa3MHOXEHHUE OJTHOKIIETOYHBIX

Brienenne xapakTepHBIX TPU3HAKOB
OJTHOKJICTOYHBIX.
OObsicHeHHE CTPOEHUS
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aBTOTPO(HBIX U reTePOTPOPHBIX FYKAPUOT
Ha IpPUMEpE IBIIICHBI U TPUIIAHOCOMBI,
TPUXOMOHA/IbI M KUIIEYHOU JSAMOIHH,
uHpy30puH TyGEIbKU U MATSIPUITHOTO
1a3MOoJusl, paauoisipuil u hopamunudep,
aME€ObI TIpoTesl, TMaTOMEN. 3HaUCHHE
OJIHOKJIETOUHBIX 9YKapHOT B MIPUPOIE U
»KM3HU denoBeka. CoHHas 00J1€e3Hb, 00JIE3Hb
[ITaraca. KoxHbIi 1 BUCLEpaTIbHBIN
neitmmManno3. TpuxoMonuas. JIssmM611o3.
Jlabopamopnsie u npaxmuueckue
pabomel.

N3yuenune 0qHOKIETOYHBIX OPTaHU3MOB
110JT MUKPOCKOIIOM Ha BPEMEHHBIX U
(uKCHPOBaHHBIX MUKpOIIpenapaTax

OJTHOKJIETOUHBIX, CTIOCOOOB UX
TIEPEIBUKCHHS.

Habmronenne nepeiBuXeHus B BOJE
UH(PY30pUH-TY(HETbKH U
WHTEPIPETAINS TaHHBIX.
ApryMeHTHPOBaHUE TIPUHIIMIIOB
310pOBOTr0 00pa3a KU3HH B CBSI3H

C MOTIa/IaHUEM B OpTaHM3M YeJIOBeKa
Napa3suTUYECKUX MPOCTEUIITIX
(MaNApUNHBIHI

MJIa3MOJIUM, TU3CHTEpHitHAs aMEDa,
AAMOJIUS, CaIbMOHEIJIA U . ).
AHanu3 U OIleHKa CIoco00B
BbIJIeJICHUS U30bITKA BOJBI U
BPEIHBIX KOHEUHBIX MPOAYKTOB
oOMeHa BeIeCTB Y MPOCTEHIITHX,
OOUTAIOIIUX B MPECHBIX U COJIEHBIX
BOJIOEMAX.

N3rotoBneHrne MOAENH KIETKU
IIPOCTEUILIETO

HToro uacoB mo teme

4

4. ApxemiacTUIHbIE U «PACTEHUSD»

4.1

boranuka — Hayka
0 pacTeHUsAX

1

Kpatkast ucropust pa3BuTusi OOTaHUKHU.
borannka u 00bEeKTHI €€ UCCIIeTOBaHU.
O0BEM mapcTBa «PaCTEHUS» B COBPEMEHHOM
CUCTEME OpraHudeckoro mupa. Paznemnsi
0otanuku. CBs3b OOTAHUKHU C APYTUMU

O3zHakomiieHHE ¢ 00BEKTaMH
n3yuyeHust OOTaHUKH, €€ pa3/ieiamMu.
PackpeiTHEe TEPMUHOB U TOHATHM:
MOpPQoJIOTHsi, aHATOMHUSI,
dbuzmoorus, CucTeMaTHKa pacTeHUMH,
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OMOJIOTMYECKUMU HaAyKaMU, METUIITHOUN U
CEJILCKUM XO03gicTBOM. Pob O0TaHUKH

B (popMHUpOBaHUM COBPEMEHHOMN
€CTECTBEHHO-HAYYHOW KapTUHBI MUPA.
[TepcriekTUBBI pa3BUTHS OOTAHUKHU KaK
Hayku. [I[puMeHeHne 60TaHUYECKUX 3HAHUM
yenoekoM. [Ipodeccun venoBeka,
CBSI3aHHBIE C OOTAHUKOM.

Jlemoncmpayus NOPTPETOB YUYEHBIX,
JKUBBIX PACTCHUN, KOJJIEKIUN U MYJISIKEH

DKOJIOTHs, ITaje000TaHHKa.
YcTaHoBIIGHUE B3aUMOCBSI3HU

C IpyruMu HayKkamu. PackpeiTue
pPOJIY 3HAHUU O PACTEHUAX

n7s yenoBeka. [IposiBienue narepeca
K nmpodeccusiM, CBI3aHHBIM

C U3y4YCHHUEM pacTeHUM (omucaHue
npodeccuii)

4.2

OO6mas opranu3anus
PaCTUTEITHHOTO
OpraHm3ma

PacturenbHas kineTka u €€ 0COOCHHOCTH.
Pactutenbhbie TkaHu. OTKpBITHE
pacTuTeNbHbIX TKaHel. CTpoeHue u
GYHKIMY pacTUTENIBHBIX TKaHeH. [IpocThie
U cioxkHble TkKaHu. OOpa3oBaTebHbIE,
MMOKPOBHBIE, OCHOBHBIE, MEXaHUYECKHUE,
MPOBOSIINE TKAHHU.

OpraHbl ¥ CUCTEMBI OPraHOB PACTUTEIHLHOTO
OopraHu3Ma, UX B3auMOCBSI3b. PacTUTEIbHBIN
OpraHu3M Kak eIMHoe 1iej0¢e. BeretaTuBHbie
Y T€HEePAaTUBHbBIC OpPTaHBbl.

Jlemoncmpayus OonbITOB 10 OOHAPYKEHUIO
B CEMEHAX PacTeHUH BOJIbl, MUHEPAJbHBIX U
OpraHUYECKHUX BEIIECTB, Kpaxmaja, 0enka u
KHpa.

Jlabopamophuvle u npakmuueckue
pabombui.

BrisiBienue conounHEHHOCTH
YPOBHEHN OpraHU3alun
MOJIEKYJISIPHOTO, KJIETOYHOTO,
TKaHEBOI'0, OPraHHOT'0, CUCTEM
OpPraHOB U LEJIOTr0 OpraHu3Ma.
HccnenoBanue v aHaIN3 TOTOBBIX
MUKPOIIPENAapaTOB TKAHEHW PACTEHUH.
Y CTaHOBJIEHUE B3aUMOCBS3EH MEKITY
O0COOCHHOCTSMH CTPOCHHS U
byHKIUAMH TKaHEH
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N3yuyenue cTpoeHus: paCTUTENbHBIX KIETOK
Ha TOTOBBIX M BPEMEHHBIX MUKpOIIpenapaTax.
HaGmonenue npornecca mia3moiusa u
JEIUIa3MOJIN3a B PACTUTEIbHBIX KJIETKaX
0] MUKPOCKOITIOM.

N3yuenue ocobeHHOCTEN CTPOEHUS TKaHen
pacTeHuil Ha TOTOBBIX U BPEMEHHBIX
MUKpOTpernapaTax.

N3yuenue cTpoeHus: OpraHoB pacTEHUMN

Ha )KUBBIX 00BEKTaX U TepOapHBIX 00pa3iax

4.3

CnopoBble pacTeHUs

Kpachrbie, 3enénbie 1 XapoBbie BOJIOPOCIH.
AJBroyiorust — Hayka 0 BOJOPOCIHSX.
Bonopocnu — HeTakcoHOMUYEcKas TpyIina
OpraHU3MOB, TPUCTIOCOOJIEHHBIX K )KH3HU
B BOJHOM CpeJie, OTHOCAILIUXCS

K Pa3JIMYHbIM APCTBAM B COBPEMEHHOM
CHUCTEME OpraHu4eckoro Mmupa. Mecto
KPAaCHBIX, 3€JIEHBIX U XapOBBIX BOJIOPOCIIEH
B COBPEMEHHOW CHCTEME OPTraHUYECKOTO
mupa. OCOOEHHOCTH UX CTPOCHUS,
Pa3MHOXKEHUS U KU3HEHHBIX LIUKIOB

Ha MPUMEpE XJIaMUIOMOHAAbI, XJIOPEIIbL,
K170 OPBI U YIIBBBI, CIIUPOTUPHI U XaPHI,
nophupsI.

Bypsie BoJiopociin, X TAKCOHOMHYECKOE
MOJIOKEHUE BHE 1JapCTBA PACTECHUM.
JKu3HeHHbIe TUKIIBI JJaMUHAPUU (MOpPCKast

Ornrcanne 3aKOHOMEPHOCTEHN ITUKIIOB
pa3BUTHS BoJlopocIeil. BrisiBieHue
0COOEHHOCTEN Pa3MHOKEHUS U
IIUKIIOB Pa3BUTHUS Y BOJOPOCIIEH.
HccnenoBanue cTpoeHus
OJTHOKJIETOYHBIX 1 MHOTOKJIETOYHBIX
Bojiopocieii. O60CHOBaHUE POITU
Bojiopocieit. O6GocHOBaHUE
MOJIOKEHUSI OYPBIX BOJIOPOCIIEH

BHE 11apCTBa PaCTCHUM.
HccnenoBanue CTpoeHUs U
YKU3HEHHOTO LUKJIA JJAMUHAPUH.
KnaccudunmpoBanue pacteHuit

Ha OCHOBE UX MPUHAJJICKHOCTH

K ONPENEIEHHOW CHUCTEMAaTHYECKON
rpynie. OnrcaHue CUCTEMaTHUYECKUX
rpyni [IpuMeneHue TepMUHOB:
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kanycrta) u ¢pykyca. Pacnpoctpanenue u
skonorus. Ponb B mpupoje U 3HaueHue
B )KM3HU YEJIOBEKA.

[IponcxoxaeHue BBICIIUX PACTEHUN
(oMOpUO(DHUT) OT XapOBBIX BOJOPOCIEH.
CoBpeMeHHbIe MOAX0Abl K CHCTEMAaTUKE
pacTeHUM.

MoxoBuanbie unu mxu. O6mias
XapaKTepUCTUKA, CTPOCHHE U
KU3ZHENIEATEIbHOCTD, )KU3HEHHBIN 1TUKII
MX0B. MHOTOOOpa3rue MXOB.
Kykymkun nén u charaym.
PacnpocTpanenne u 3K010rus MXOB.

3Ha4YeHUE MXOB B mpuponac u
KNU3HCOACATCIBbHOCTH YCJIOBCKA.

TopdoobpazoBanue. [leu€Hounnku u
AHTOIIEPOTOBEIE.

[TnaynoBuansie (mayasl). O0mast
XapakTepuctuka. Mopdonorunueckue
0COOEHHOCTH BETETATUBHBIX OPTaHOB.
Oco0eHHOCTH OpTraHu3aIiH, KU3HEHHOTO
UKJIa TuiayHa OynaBoBuiHOTO. [TomoBoe
MIOKOJICHUE, PeAYKIHs TaMeTo(duTa.
Pacnpoctpanenue u skoyiorus
IUTAYHOBUIHBIX. 3HAUCHUE B IPUPOJIE U
UCIIOJIb30BaHME YeIOBeKOM. VcKkomaemplie
TUTayHOBUAHBIE. POTh HCKOMaeMbIx

LIapCTBO, OTJEJ, KJIacc, MOPSAIOK,
CEMENCTBO, PO, BUI. PackpeiTue
CYIIHOCTH TEPMHUHA «IIOITYISALU.
Onuncanne 3aKOHOMEPHOCTEN LIMKIIOB
pa3sBUTUA pacTeHUN. BolsaBiieHue
XApaKTEPHBIX MPU3HAKOB CIIOPOBBIX
PACTEHUI: KPaCHBIX, 3€NEHBIX U
XapOBBIX BOAOPOCIEN, MOXOBH/IHBIX,
MarOPOTHUKOBU/IHBIX,
MJIayHOBUAHBIX pacTeHuil. Onucanue
MHOT0o0Opa3us pacteHuil. BolsiBnenue
0COOEHHOCTEW Pa3MHOKEHUS U
LIUKJIOB Pa3BUTHsl Y BOJOPOCIIEH,
MXOB, ITAIOPOTHUKOBUIHBIX.
BrInosiHeHME TPAKTUUECKUX U
71a00paTOPHBIX PadboT

10 CUCTEMATHUKE PACTCHUMN Ha )KUBBIX
pacTeHHsIX U repOoapHBIX oOpasmax.
HccnenoBanue CTpoeHUsI MXOB,
IIAIIOPOTHUKOB, XBOIIEH U ILUIAYHOB.
O6ocHOBaHKE PO MXOB,
IIAaIIOPOTHUKOBH/IHBIX,
IJIAyHOBUAHBIX B IPUPOJIE U )KU3HU
4eJI0BEKa
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MJIaYHOBUJIHBIX B PACTUTEIHLHOM MTOKPOBE
NaJe030MCKON 3pbl U B 00pa30BaHUU
KaMEHHOTO YTJIA.

[TanmopoTHUKOBUAHBIC (MATTOPOTHUKHU U
xBo1IH). OO1ast XxapaKTepUCTHKA
MarnopOTHUKOBUIHBIX. OCOOEHHOCTH
OpraHU3aIliy BET€TaTUBHBIX OPraHOB,
YKU3HEHHOTO IIUKJIa XBOIIA IMOJIEBOTO.
CrtpoeHue U KU3HEACATETLHOCTD
MaroOPOTHUKOB. JKU3HEHHBIN IUKJT
MaropOTHUKOB Ha MPUMEpE UTOBHUKA
My>KCKoro. PactipocTpaneHue u 9KoJI0rus
NarOPOTHUKOBU/IHBIX. 3HAUEHHE B IIPUPOJIE
U KU3HENESATEIbHOCTH YEIOBEKA.
Jlabopamopnule u npaxmuueckue
pabomel.

N3ydenne ocoOEHHOCTEH CTPOSHUS U
KU3HEHHBIX UKJIOB OJTHOKJIETOYHBIX U
MHOT'OKJIETOUHBIX 3€JEHBIX, XapOBBIX

Y KPacHBIX BOJIOPOCIIEH HA )KUBOM U
repOapHOM MaTepuare.

N3yueHue cTpoeHus U )KU3HEHHBIX [IUKJIOB
OypBIX BOJOPOCIIEH Ha )KUBOM H repOapHOM
Martepuare.

N3y4yenmne ocobeHHOCTEH CTpOSHUS
KYKYIIKMHA JIbHA U c(arnyma (Ha >KMBBIX
U repOapHbIX 00BEKTAX).
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N3yuenue ocobeHHOCTEN CTpOEHUs TIayHa
Oy1aBOBUAHOIO (Ha XKUBBIX U repOapHbIX
00BEKTaX).

N3yuenue ocobeHHOCTEN CTPOEHUS XBOILA
N0JIEBOTO (Ha KMBBIX U repOapHbIX
00BEKTaX).

N3yuenue ocobeHHOCTEN CTPOCHHUS
NanopOTHUKA HIMTOBHUKA MY>KCKOT'O

(Ha XKUBBIX U TepOAPHBIX OOHEKTAX)

4.4

CemeHHBbIE pacTeHUs

I'onocemennbie. BO3HMKHOBEHHUE CEMEHU —
Ba)KHBIM ATAIl B DBOJIIOIIMH BBICIITHX
pactenuil. [peBHHE CEMEHHBIE
MarnopoOTHUKHU, UX POJIb B TAJIbHEHIIIEM
Pa3BUTHUU CEMEHHBIX pacTeHuit. Oomue
MPU3HAKU CEMEHHBIX PACTEHUH Kak
HanboJiee MPUCIIOCOOIEHHBIX

K CYILIECTBOBAHHIO Ha CYIIIE.
I"'omoceMeHHBIE — HETAKCOHOMUYECKAS
TpyIIa CEMEHHBIX pacTeHui. O01mmas
XapaKTEPUCTHUKA, OCOOCHHOCTH
OpraHU3aIMU TOJIOCEMEHHBIX. JKU3HECHHBIN
[IUKJT XBOMHBIX Ha IPUMEPE COCHBI.
Pa3nooOpasue roimoceMeHHbIX. XBOWHEIE,
I'maxroseie, CaroBHUKOBEIC, | HETOBEIE.
Pacnpoctpanenue u skoyiorus
FOJIOCEMEHHBIX. 3HAYCHUE B IPUPOJIEC U

B XO3SIMCTBECHHOM JICITECIILHOCTH YEIOBEKA.

BriaBienne oco0eHHOCTEH
Pa3MHOXEHHUS U LIUKIIOB Pa3BUTHUS
XBOWHBIX U IBETKOBBIX PACTCHUU.
HccnenoBanue BHEIIHETO CTPOSHUS
BETOK, XBOH, IITUIIIEK U CEMSH
XBOMHBIX pacTeHUM (€b, COCHA,
aucTBeHHU1a). O60CHOBaHUE POIU
XBOWHBIX U IBETKOBBIX PACTEHUH

B MIPUPOJIE U KU3HU YETIOBEKA.
BoisiBiieHHE XapaKTepHBIX MPU3HAKOB
[IBETKOBBIX PACTCHUI. Y CTAHOBIICHUE
B3aNMOCBSI3EH MEKIY
O0COOEHHOCTSMH CTPOCHUS
MOKPBHITOCEMEHHBIX PACTCHUN U UX
CHUCTEMATHUYECKOM
MpPUHAIEKHOCTHI0. Onucanue
MHOT000pa3usl IBETKOBBIX

pacTeHun

53




denepanpHas padouas nmporpamma | buonmorus. 7-9 xiaccel (yriayOn€HHBIH YPOBEHB)

Jlabopamophule u npaxmuveckue
paoombul.

N3yuenue ocoOeHHOCTEN BHEIIHETO
CTPOCHHMS BETOK, XBOU, ITUIIEK U CEMSIH
XBOMHBIX (€]1b, COCHA, JINCTBCHHUIIA).
[IBeTkoBBIC pacTenus. Ob1as
XapaKTEepPUCTUKA IIBETKOBLIX. CTpoeHUE U
KU3HEACIATCILHOCTh IIBETKOBEIX. LIBeTOK
KaK OpraH IMOJOBOT0 Pa3MHOKEHHUSI

y IOKPBITOCEMEHHBIX PACTCHHIA.
Pa3nooOpasue BETKOB: IPaBUIIbHBIE U
HeIpaBWIbHBIC, 000CTIOJIbIE U
pazaenbHonoiabsie. OHOIOMHbBIE U
JIBYJIOMHBIC pacTeHus. CouBeTus
(cnoxHble, ipocThie). [[BeTeHue. PazButue
MHUKpO- ¥ Meracnop. ['ameTsl. OnbuieHueE.
OmnonotBopenue. 3urorta. J[BoiiHoe
OIUIOJIOTBOPEHUE Y MTOKPHITOCEMEHHBIX
(IBETKOBBIX) pacTeHU. PaboTh

C.I'. HaBammnua. JKu3HEHHBIN UK
IIBETKOBBIX.

[Tnoasl u ceMeHa. PazHooOpasue 1mio10B.
Cyxue u counbie 1m10b6l. OTHOCEMSHHbBIC
1 MHOTOCEMSHHBIE 11061, Coroaus.
CtpoeHue ceMsiH IBYI0IbHBIX

¥ OJHOJOJIbHBIX pacTeHuil. PazHooOpasue
ceMsiH. PactipocTpaHeHue mi0/10B U CEMSH
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B MIPUpOJIE. Y CIOBHS MPOPACTAHUS CEMSIH.
JIpixanue cemsH. PazButue nmpopocrka.
PacnipocTpanenue mionoB U CEMSIH

B IIPUPO/IE.

NunuBuayanbHOe pa3BUTHE PACTCHUIM
(onTorenes). Ilepuoabl oHTOreHE3a:
SMOpPHUOHATBHBIN, MOJIOJOCTH
(FOBEHWIBHBIN ), 3peTIOCTH (PAa3MHOXKECHUS),
CTapoCTH (CEHWIbHBIN) Ha MpUMepe
MOKPBITOCEMEHHOTO pacTeHus. Ctaauu
BEreTAIIMOHHOIO MePUO0/ia pacCTeHUI Ha
npuMepe 371aK0B (BCXO/IbI, KYIIIEHHUE, BBIXO]]
B TPYOKY, KOJIOIIIEHUE, IIBETECHUE,
CO3pPEBAHUE).

Jlabopamopnusie u npakmuueckue
pabomel.

Nzyuenue mopdonoruu nBeTka (Ha JKUBBIX
U (PUKCUPOBAHHBIX OOBEKTAX).

N3ydenne pasHOOOpa3Us COIBETHI

(Ha repOapHBIX 00pa3iax).

W3yueHue cTpoeHus 3aBsA3U 1IBETKA U
CEMSIIIOYKH TI0JT MUKPOCKOIIOM

(Ha rOTOBBIX MUKpOIIpEINapaTax).
N3yuyeHune cTpoeHus CEMsIH
MOKPBITOCEMEHHBIX PACTEHUH.

W3yueHue cTpoeHus MI0A0B U COILTOANIN

HWtoro yacos 1o reme 20
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5. CTpoeHue M KM3HeAeATeJIbHOCTh CeMEHHbIX PaCTeHUil

5.1 | IToGer u mobOeroBeie
CUCTEMBI

5

[To6er. Mopdonorus nobera. CtpoeHue
oOnucTBeHHOrO nobera. Y3ed.
Mexnoysnue. MetaMepHOCTb.
Pa3Hoo6pa3ue noderoB. YKopoUeHHbIE U
yaIuHEHHBIE ToOeru. BereratuBHbie u
reHepaTuBHbIe ooeru. [lonoxenue nmodera
B IIpoCTpaHcTBe. Bunonsmenénunie moderu.
[Touka — 3auatounslit moder. CTpoeHue
nouku. Paznoobpasue moyvek:
BEreTaTHBHBIC, BEr€TATUBHO-TEHEPATUBHBIE,
r€HEPATUBHBIE, OTKPBITHIE, 3aKPBITHIE.
Bepxymeunsie, 60xoBbI€ (Ta3yIIHbIE) U
NPUAATOYHBIE TOYKH.

Crebenb. Mopdonorus credms. Dopma
cTebiell y TPaBIHHUCTHIX U IPEBECHBIX
pacTEHUM.

Anaromus ctebnsa. Ctpoenue cTedis
JBYAOJIbHBIX U OJJHOJOJBbHBIX TPABIHUCTBIX
pactenuii. PacnosiosxxeHrue mpoBOISIIX
TkaHel. CTpoeHue cTelst JpeBECHbIX
pacTeHUM.

®yHk1mu credis. MexaHndeckas,
TpaHCIOpTHasi. BereratuBHOE pa3MHOXKEHUE
LIBETKOBBIX PACTCHUMU.

Jemoncmpayus onvima — NEPEBIKEHNUE
MUHEPAJIbHBIX U OPraHUYECKUX BEUIECTB

HccnenoBanue Ha )KUBbIX 00bEKTaX
WK Ha repOapHbIX oOpa3uax
Mopdosioruu nodera. Packpeitue
GyHKUMN BUAOU3MEHEHHBIX TOOETOB.
Onucanue CTpOEHUS BEreTaTUBHBIX U
IeHEPAaTUBHBIX MOYEK. AHAIU3
MOMEPEYHOro CIHJIa CTBOJIA
pactenuii. O3HaKOMJIEHUE

C 0COOCHHOCTSIMU CTPOEHUS CTEOIIS
OJTHO/IOJIBHBIX U ABYIOJIBHBIX
TPaBSHUCTBHIX PACTECHUMH;

C 0COOCHHOCTSIMU CTPOEHUS CTEOIIS
JIPEBECHBIX PACTEHUM.

HaGmonenue u ananus
NepeIBIKEHUS PACTBOPOB
MUHEpaJIbHBIX BEIIECTB B CTEOIIAX
pacTeHul Npu UX OKPAITMBAHUH
TYIIBIO U YEPHUIIAMU (TPABSIHUCTHIE
U PEBECHBIE PACTEHUSA).
O60ocHOBaHME IPUYMH TPAHCTIOPTA
BELIECTB B PACTEHUU
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10 CTEOJII0, BUJIOM3MEHEHHBIX ITOOETOB.
Jlabopamopnusie u npakmuueckue
paoombul.

Nzyuenne mopdomorun modera Ha KUBBIX
00BEKTaxX WK Ha TrepOapHbIX 00pa3iax.
N3yuenue cTpoeHUs: BEreTaTUBHBIX,
TCHEPATUBHBIX M CMEIIIAHHBIX MTOYCK.
Pa3HO00pa3ue movyek y qpeBeCHbIX
pacTeHUM.

N3yyeHue monepevyHoro cruia cTBoja
pacTeHUI M aHAJIU3 BIIMSTHUS
9KOJIOTUYECKUX YCIOBUI Ha pa3BUTHE
pacTEeHUM.

N3yuenue ocoOeHHOCTEN aHATOMUYECKOTO
CTpOeHUs cTeOJIs IBYIOJIbHBIX

Y OJTHOJIOJBHBIX TPABSHUCTHIX PACTCHHI
(Ha )KMBBIX 00BEKTAX WUJIU HA repOapHBIX
obpasmax).

N3ydyeHne 0coOeHHOCTE aHATOMUYECKOTO
CTpOEHUS CTEOJIsI IPEBECHBIX PACTCHHUI.
W3y4yeHune TpaHcmopTa BEIIECTB B CTEOIIE.
N3yuenne metamopdo30B mobdera

5.2

JIuct

Mopdonorus nucra. JIncroBas rracTHHKA,
OCHOBAHUE JIUCTA, YEPEIIOK, IPUIUCTHUKH.
PasHo00Opa3ue micTheB: HOPMBI JTHCTOBBIX
MJIACTUHOK, KUJIKOBAHUE JIUCTHEB, POCTHIE
U CJIOKHBIE JTUCThA. JIucTopacnonoxenue

HccnenoBanue Ha )KUBBIX 00BEKTaX
WK Ha repOapHbIX oOpasmax
Mopdomnoruu aucta. Packpsitue
GyHKIIUN BUIOM3MEHEHHBIX JINCTHEB.
HccnenoBanue ¢ MOMOIIBIO
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U JINCTOBasi MOo3anka. BunonsmeHnenus
JIUCTHEB U UX (DYHKIUU.

AHaTtoMHs TMCTA. DNMUAEPMA U YCTbUYHBIN
annapat. Mezodu. [IurmMents! nucra.
[Tnactuner. XKunku (cocyaucro-
BOJIOKHHUCTHIE TTyukH ). OCOOCHHOCTH
CTPOCHHUS CBETOBBIX U TEHEBBIX JTUCTHEB.
OyHKIMK TUCTa. 3anacaronas, 3aluTHas,
BEreTaTUBHOE Pa3MHOKEHUE U JIPyTHe
bynkauu. Tpancnupaius u ra3000MeH.
BrnusHue BHEITHUX YCIIOBU Ha
Tpancnupanuo. dotocunres. 3HaueHue
dotocunTesza. KocMuueckas posb 3e1E€HbIX
pacrennii (K. A. Tumupsizes). Jlucronan,
€ro MPUYNHBI, MEXaHU3M U 3HaYEHUE

B ’KU3HU PACTECHUSI.

Jlemoncmpayun onvimog:. BbIIEICHNE
MUTMEHTOB JIMCTA HA IPUMEPE CIUPTOBOM
BBITSDKKH XJIOpouiuia; oopazoBaHue
Kpaxmala B 3€JIEHBIX JUCThAX HA CBETY
(¢urypst FO. Caxkca); BIusiHuE CHIIBI CBETA
Ha BBIJICJICHUE KUCIOPO1a BOJAHBIMU
pacTeHusiMU (TIOJICUET MY3bIPHKOB
KHCJIOPO/Ia).

Jlabopamopnusie u npakmuueckue

pabombui.
N3yuennie Mmopdomoruu iMcTa Ha )KUBBIX

CBETOBOI'0 MUKPOCKOTIA BHYTPEHHETO
CTPOCHHUSI JIUCTA.

O3HaKOMJIEHHE C MUTMEHTAMU JIUCTA.
PackpsiTHe CylIHOCTH CBETOBOU U
TEMHOBOU (a3 poTocuHTE3A.
OOBsicHeHHe 00pa30BaHUs Kpaxmalia
B 3€JIEHBIX JIUCThSAX HA CBETY
(purypst FO. Cakca).

YcTaHOBIICHHE B3aUMOCBSI3H YCIOBUN
Y MHTEHCUBHOCTH TIporiecca
dboTocuHTE3a; BIUSHUE (POTOCUHTE3A
Ha ypokai. Onucanmue KOCMHUYECKOM
pOJIN 3€NEHBIX PACTEHUIM

(K. A. TumupsizeB). MccnenoBanue u
00BSICHEHHE BETUYMHBI
TpaHCIUPALHUH B 3aBUCUMOCTHU

OT U3MEHEHHS (PaKTOPOB CPEJIbI
(Temmeparypa, BIaXHOCTb, BETEP).

Y cTaHOBJIEHHE B3aMMOCBA3EH MEKITY
CTpOEHUEM U (HYHKIUIMH JIUCTA
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00beKTax WK repOapHbIX 00pas3iax.
Tuns! 1 GOPMYIIBI JIMCTOPACTIONOKCHHS.
HccnenoBanue aHaToOMuUHU JIUCTa

C TIOMOIIIBIO CBETOBOTO MHUKPOCKOTIA.
N3yuenne metamopdo30B aucTa

5.3

KopeHnb u kopHEBBIE
CUCTEMBI

Mopdonorus kopas. Buasl kopHeit. Tumnsl
KOPHEBBIX CHUCTEM.

AHatomus KOopHs. 30HbI KOpHs. KopHeBo#
yexJauK. CTpOeHHE KOpPHS Ha MONEPEYHOM
Cpe3e B 30HE BCACHIBAHUSI.

DYHKINU KOPHS. 3aKpETUICHUE PACTCHUS

B cyOcTpare. BecacbiBanue u mpoBesieHue
BOJbl U MUHEPAJIbHBIX BEIIECTB. 3allacaHue
IIATATEJIbHBIX BEILIECTB.

MuHepabHOE MUTAHUE PACTCHUM.
[Toctyruienue BOAbI U MUHEPAIIBHBIX
BelecTB. KopHeBoe naBiieHUE. DJIEMEHTHI
MUHEPAJIBbHOIO MUTAHUS (MAaKpO- U
MUKPO3JIEMEHTHI ). BripamnBanue pacTeHun
METOJIaMU TUAPOTIOHUKHU U a3PONIOHUKHU.

ObecnieueHne yCIOBUM TSl TBIXaHUSI KOPHSL.

Jpixanue kopHs. CuHTE3 OUOIOTHIECKU
AKTUBHBIX BEIIECTB. BereratuBHoe
pa3sMHOXKeHUE. Bunon3MeHeHnss KOpHen u
uX QyHKIIIH.

Jlemoncmpayus 0TpacTaHus NMPUIATOYHBIX
KOpPHEW Ha IPUMEPE CMOPOJIMHBI U IPYTUX

HccimenoBanne Ha )KMBBIX 00BbEKTaX
WM Ha repOapHbBIX o0pasiax
MOPGOJIOTUN KOPHS; BUJIOU3MEHEHUS
KopHel. O3HaKOMIICHHE C
aHATOMUYECKUM CTPOCHUEM KOPHS
Ha TOTOBBIX MUKpOIIpenaparax.
HccaenoBanue ¢ TOMOIIBIO
CBETOBOI'0O MUKPOCKOTIA CTPOSHUS
KOPHEBBIX BOJIOCKOB.

Omnucanue nporiecca MUTaHUS U
nbIxanusi KopHs. OObsACHEHUE
HEO0OXOIUMOCTH BO3/TyXa

TS pa3BUTHsI KopHeW. HaOmronenue
¥ aHaJIM3 Mpollecca MOCTYIICHUS
BOJIbI M3 TTIOYBBI B KOPCHD,
HarHETAIOIIETo ACHCTBUS KOPHS.
HccnenoBanue BIMSHUS BO3AyXa
Ha pa3BuTHe KopHeil. Habmonenue
3a MPOIECCOM BBIPAITUBAHMS
pacTeHUH Ha PaCTBOPE MUHEPATbHBIX
coJieil (METOJ] TUAPOIIOHUKH ).
BrlsiBIeHHE M aHAIU3 IPU3HAKOB
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pacTEHUI; MOCTYIJICHUS BOJIbI U3 MOYBHI
B KOPEHb, HATHETAIOIIETO IEUCTBUS KOPHS;
BUJOM3MEHEHHBIX KOPHEM.
Jlabopamopnule u npaxmuueckue
paoombul.

Nzyuenne mopdomoruu KOpHS Ha KUBBIX
o0BeKTax WK repbapHbIX 0Opasiax.
N3yuenue aHaTOMHYECKOTO CTPOSHUS
KOPHS Ha TOTOBBIX MUKpOTIpenapaTax.
N3ydenne cTpoeHust KOHYMKA KOPHS
MIPOPOCTKA MIICHUIIBI ¥ TIEPBUYHOTO
CTpOEHUsI KOpHS upuca (WU APYroro
pacTteHus).

N3ydeHne cTpoeHns KOPHEBBIX BOJIOCKOB
C IOMOILbIO CBETOBOT'O MUKPOCKOIIA.
HccnenoBanue BIUAHUS BO3lyXa

Ha pa3BUTHE KOPHEU.

Nzyuenue metamopho30B KOpHS

HapyLICHUS] MUHEPAJIIBHOI'O IUTaHUS
Y PACTEHUM HA OCHOBE BU3YaJIbHOU
nuarHoctuku. OObsCHEHHE
MCIIOJIb30BaHMs 3€IEHBIX YAOOPEHUI
JUIA POCTa U Pa3BUTHUS PACTEHUM.
VYcTaHOBIIEHUE B3aUMOCBA3EN MEKIY
CTpOEHUEM U (DYHKIMSIMU KOPHS

5.4

BereratuBHOE
pPa3MHOKEHHE
pacTeHun

BereratuBHOE pa3sMHOKEHUE LIBETKOBBIX
PaCTEeHUN U €T0 3HAYCHUE B €CTECTBEHHBIX
YCJIOBUSIX U B CEILCKOXO3SIMCTBEHHOM
npakTuke. OCHOBHBIE ()OPMBI
BEr€TATUBHOI'O PA3MHOKEHUS : KOPHSIMH,
JMCTBSIMU, HAA3EMHBIMH U TTOA3EMHBIMH
noderamu. PasMHOKeHUE TPUBUBKOM.
Pabotel 11.B. Muuypuna. Kinonuposanue
pacteHuii. MUKpPOKIIOHAIIBHOE

OBnanenue npuémMamu
BETe€TaTUBHOTO PA3MHOKEHUS
pacTeHuil Ha MpUMepe KOMHATHBIX
pacTeHUM.

PackpbITHe CyIIHOCTH TEPMUHOB
«KJIOHHMPOBAHUE PACTCHUI»,
«MHUKPOKJIOHAJIbHOE PA3MHOKEHHE
pPaCTEHUIN», «KJIETOUHASI HHXKEHEPUS»

60




denepanpHas padouas nmporpamma | buonmorus. 7-9 xiaccel (yriayOn€HHBIH YPOBEHB)

pa3sMHOXkeHHE pacTeHuil. Knerounas
WHXEHEPUS KAK COBPEMEHHAsI TEXHOJIOT U
Pa3sMHOXKEHUS PACTCHUN.

[Tousa. PaGotel B.B. JlokyuaeBa o noyse.
XapakrepucTuka rnoussl. Pasnoobpaszue
nous. [Inonopoaue noussl. Y 100peHUs.
Hapymenuss MUHEPAJIIBHOTO TUTAHUS
pacTeHuil. ArpOTEXHUYECKHAE PUEMBI
o0paboTtku nouBsl. [ToHsiTHE O cCeBoOOOpOTE
Y €ro 3HaY€HUU ISl BhIpAIllMBaHUS
CEJIbCKOXO03MCTBEHHBIX KYIBTYP.
Jlemoncmpayus crioco00B BEr€TaTUBHOTO
Pa3MHOXKEHUS Ha MPUMEPE KOMHATHBIX
pacTEeHUM.

Jlabopamopnuie u npaxmuueckue
pabomel.

N3ydeHnie MuTO3a B KOPEIIKE JTyKa.
N3y4yenue )KU3HEHHBIX IUKIIOB PACTCHU
Ha TepOapHbBIX 00pasIax.

Metoapl MUKPOKIOHAJIIBHOTO Pa3MHOKEHUS
pacTeHui

9.5

Kiaccudukanus
[IBETKOBBIX

Onunoponbubie U JIBynonbHabie. CeMeiicTBa
BETKOBBIX. J[BynonbHBIE: KpecTorBeTHBIE,
PozousetHnie, [lacnéHoBrle,
CnoxxHouBeTHbIC, MOTBUILKOBEIC
(bo6oBbIe), 3oHTHYHBIE. OTHOOIBHEIE:
3naku, AMapuIMcoBbIe, JIMnenHbIe.

KnaccudunupoBanue 0CHOBHBIX
KaTErOpuil CUCTEMATUKU PACTCHUMN.
[IpumeHeHne OMOJIOrMYECKUX
TEPMUHOB U MOHATUI: CUCTEMATHKA,
[IApCTBO, OTJIEJ, KJIACC, CEMEUCTBO,
poa, BU. BeIsiBIEHHE CyIIECTBEHHBIX
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Opxuasble. OTIMUUTEIBHBIE TPU3HAKHU.
@opmyJibl U IHArpPaMMBbl IIBETKOB.
JlukopacTylue u KyJIbTypHBIE
MPEICTABUTENIN CEMENCTB, UX 3HAUCHUE

B IIPUPOJE U UCIIOJIB30BAHUE YETOBEKOM.
PacnipocTpaneHnue u 3K0JI0TUS IBETKOBBIX.
Jlabopamopnuvle u npakmuueckue
paoombul.

N3ydyeHre OTIMYUTENbHBIX TPU3HAKOB
MPEICTABUTEIIEN CEMENCTB
MOKPBITOCEMEHHBIX.

Onpenenenue npeAcTaBUTENEH Pa3IMUHBIX
CEMEHCTB C MCIIOJIb30BAaHUEM
OIpEICIIUTEIICH PACTCHUN WU
ONpEAETUTENbHBIX KAPTOUEK

IIPU3HAKOB PACTCHHUIL: OTAEIA
[ToxpeITOCEMEHHBIE

(IlBeTkOBBIE), KJIACCOB
(OgHOmONBHEIE,

JIBy0JIbHBIC) U CEMENCTB
(Kpecrougetnsie, [TacnénoBsie

u 1p.).

YcTaHOBIIEHUE B3aUMOCBSI3ENH MEXIY
O0COOEHHOCTAMH CTPOCHHS
MOKPBITOCEMEHHBIX PACTCHUHN U UX
CUCTEMATUYECKOMN
MIPUHAICKHOCTBIO.

Ilpakmuueckan padoma
«OmnpeneneHne CEMENCTB U X
OTJIMYUTEIBbHBIX TPU3HAKOB

[0 CXEMaM, OMUCAHUSAM U
HU300paKEHUSM.

HccnenoBanue BUIOBOM
MPUHAJIEKHOCTH MOKPBHITOCEMEHHBIX
pacTeHuit (onpeaeIuTeNb PACTCHUHN )»

HToro uacoB mo teme

25

6. JOkosorus pacrenuii. PacteHusi B npupoaHbIX co001IeCTBAX

6.1

DKOJIOTUSI paCTEHUH.
Pactenus

B MPUPOJIHBIX
coo0IIecTBax

7

Pactenus u cpena oOuranus.
Oxkonornueckue pakropsl. Pactenus u
YCIIOBUS HEKUBOW MIPUPOJIBI: CBET,
TEeMIIepaTypa, BIaKHOCTh, MUHEPATbHBIH
COCTaB IMOYBBI. DKOJIOTHIECKUE TPYIIITHI

PackpeITHe MOHATUI «IKOJTIOTUYECKUE
(aKTOpbI», «IKOJOTUUYECKUE TPYIIIbI
pacTeHuil», «(pUTOLIEHO3,
«OHOLIEHO3», «IKOCUCTEMAY.
O6ocHOBaHuUE Ipoliecca pa3BUTHUS

62




denepanpHas padouas nmporpamma | buonmorus. 7-9 xiaccel (yriayOn€HHBIH YPOBEHB)

pacteHuil. PacteHus u ycinoBus KUBOU
PUPOJIBI: TPSIMOE U KOCBEHHOE
BO3JICUCTBHE OPraHU3MOB Ha PACTCHHUS.
B3aumocBsi3u pacteHuil Mex 1y co0oil u

C IPYTUMU OpTaHU3MaMHU.

3HavueHUE MTOYBEHHBIX OPraHU3MOB

JUIsl UTaHus pacteHuid. Pusocdepa.
bakTepuanbubie k1yOeHbKU. MuKopu3a
(?H0- U DKTOMUKOpPHU3a). 3€IEHBIE
yInoOpeHus.

PactutenpHOE co0011IECTBO ((DUTOIIEHO3).
buonenos. Jkocucrema. bruopaznoobpasue.
BunioBoii coctaB pacTUTENbHBIX COOOIIECTB,
JOMUHHUPYIOUIME B HUX BUJIBl PACTECHUH.
Pacnpenenenue BUAOB B paCTUTEIbHBIX
coobmecTBax. ApycHocTh. PacTuTenbHbIe
cooOIecTBa: jieca, ayra, 00JI0Ta, TYHIPHI,
nycThIHH. [IprcTIOCO0IEHHOCTh paCTeHHIA

K cpesie 1 Mectam obutanusi. CMeHa
PaCTUTENBHBIX COO0IIEeCTB. PacTUTENEHOCTH
(pactutenbHblid MTOKpOB). Dopa.
B3aumocss3b oprann3moB. MHpeKInoHHbIE
00JIe3HN PaCTeHUI 1 X BO30YIUTEIH.
Bupycusie (Mo3anunas 60se3Hb Tabaka,
MECTPOJICTIECTHOCTH TIOJIbIIAHA U JIPYTHE),
rpuOKOBBIE (PKABUMHA, MYYHHUCTas pOca) U
OakTepuagbHble (MOKpasi THUIIb)

PaCTUTEIBLHOTO MUPa Ha 3eMIIE.
BrisiBneHne npuMepon
BO3HUKHOBEHHUS TTPUCIIOCOOJIEHHOCTH
pacTeHuil K cpeie OOUTaHMUS.
OOBsicHEeHHE B3aUMOCBSI3U
OpTraHU3MOB
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3a0oneBaHus pacteHuil. UMmyHuTEeT

y pacrenuid. [Ipuunnel pacnpocTpaHeHus
UH(EKIIMOHHBIX 00JIE3HEN PACTEHUIA.
[TpuHIUIBI TPOPUITAKTUKY U JICUEHUS
UH(EKIIMOHHBIX 00JIe3HEN pacTeHU!

B IIPAKTHKE PACTEHUEBOJICTBA.
IKCKypcuu unu 6udeoIKCKypcuu.
N3yuenue BUAOBOrO cocTaBa u
HKOJIOTHYECKOTO COCTOSTHUS OJTHOTO

U3 PACTUTENbHBIX COOOIIECTB PETHOHA.
Jlabopamopnule u npaxmuueckue
pabomel.

N3ydenne ocoOeHHOCTEN CTPOCHUS

paCTGHI/Iﬁ Pa3INYIHBIX S3KOJIOTHYCCKUX T'PYIIII

Htoro 4yacoB o teme

7

7. PacTuTeILHBIH MUP U JAeSITEJIbHOCTD YeJI0BEKA

7.1

PacturenbHbiil MUp
U JeATEIbHOCTD
YeJI0BeKa

3

Pa3Butue pacturensHoro mupa. Ku3zup
pactenuit B Boje. [lepBbie Ha3emHbIe
pacrenusi. OCBOEHUE PACTEHUSIMH CYIIH.
Dtanbl pa3BUTUS HA3EMHBIX PACTEHUN
OCHOBHBIX CUCTEMAaTHYECKUX TPYIIIL.
Punno¢uth — nnepBeie Ha3€MHBIE

cocyaucThie pacteHus. [losaBiaeHne TkaHen

¥ oprasoB. Posb npeBHUX
MarnOPOTHUKOBUIHBIX. Y CIIO)KHEHUE
PaCTUTENBHOIO MUPA B ITPOLECCE
ABOJIIOIUU.

Onucanue EHTPOB MHOTO00pa3us 1
MIPOUCXOXKIEHUS KYJIbTYPHBIX
pacteHui. PackpbiTie NOHATHIA:
3eMJIEJIEIINE; KyJIbTYPHBIE PACTCHUS,
MCKYCCTBEHHBIN 0TOOp,
HACJIEICTBEHHOCTh, U3MEHUYHUBOCTb.
KnaccudummpoBanue KyabTypHBIX
PaCTEHUH 0 XO3IMCTBEHHOMY
npu3Haky. Onucanue METO/I0B
BBIBEICHUSI HOBBIX COPTOB
KYJIbTYPHBIX pacTeHHuil PackpeiTue
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ITaneoboTanuka. MckomaeMmele ocTaTKH
pactenuid. OkameHenoctu. OTneyaTku.
«KuBbI€ NCKOIIAEMBIE)» CPENIH
COBPEMEHHBIX PaCTCHUM.

KynbTypHbi€ pacTeHus u ux
npoucxoxaeHue. LleHTpbr MHOTOOOpa3us U
MPOUCXOXKAEHUS KYJbTYPHBIX PACTEHUM
(mo H.W. BaBunony). Kynbrypa
3emienenus. KyapTypHble pacTeHus
CEJIbCKOXO3SMCTBEHHBIX YTOAWI: OBOIIHBIC,
IUIOOBO-ATOIHBIC, TTOJIEBLIC.
[IpencraBnenus o cenekuuu u
OMOTEXHOJIOTHU. MeTOobl BBIBEACHUS
HOBBIX COPTOB pacTeHUl. Bo3HUKHOBEHUE
KOHTPACTHBIX IPU3HAKOB y PACTECHUM
oaHOro BUa. MIcKkyccTBEHHBIN OTOOD.
HacnencTBeHHOCTH, K3MEHUYMBOCTD.
Co3aHne HOBBIX ITPOAOBOILCTBEHHBIX
KyJbTYp. [Ipo1oBOIBCTBEHHAS
O0e3omacHOCTh. banku cemMsH.

Pactrenus ropona, 0coOOEHHOCTh TOPOJACKON
¢dopbl. 3aHOCHBIC U A0OPUTCHHBIC BHUIBI.
CuHaHTpOITHBIE, COPHBIE PACTEHHUS.
Nutponyuentsl. [lapku, neconapku,
CKBEPBI, 00TAHUYECCKHE CaJIbI, JICHAPAPHH.
O3zenenenune. KomHaTHbIE pacTeHUs,
LIBETOBOJICTBO.

MPEICTABIEHUMN O CEJIEKLIUU U
OMOTEXHOJIOTUH, UX POJIU B CO3IaHUU
HOBBIX ITPOJOBOJILCTBEHHBIX
KYJIBTYp; IPOIOBOJIBCTBEHHOMN
Oe3omacHOCTH; OaHKaX CeMSH;
KpuokoHcepBauuu. MccienoBanue
CEJIbCKOXO35MCTBEHHBIX PACTCHUN
PErMOHA; COPHBIX PACTEHU PETHMOHA.
BrisiBnenue uept
MPUCTIOCOOJIEHHOCTH AUKOPACTYIIIUX
pacTeHUM K )KU3HU B DKOCUCTEME
roposia. OG0CHOBaHKE MEpP OXpaHbI
pacTEHHUI.

OnucaHne COBPEMEHHBIX
HKOJIOTHYECKUX TTPOoOIIeM

B COXPaHEHUH PACTUTEIILHOTO MUpPa
3emuin. OOBsICHEHUE POITU U
3HAYEHUsI KyJIbTYPHBIX PACTCHUM

B KU3HU YEJIOBEKA
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[TocnencTBus E€STENLHOCTH YEIOBEKA

B sKocucTeMax. OXpaHa pacTUTEIBHOTO
Mupa. BoccTaHOBIEHNE YHCIEHHOCTH
penkux BuaoB pactenuii. Oco6o
OXpaHsieMbI€ NPUPOJIHBIE TEPPUTOPUH
(manee — OOIIT): 3ammoBe AHUKH, 3aKa3HUKH,
HallMOHAJbHBIE TTapKH, OuochepHbIe
3anoBenHUKHU. OxpaHa pactreHuid. Pactenus
Kpacnoit kauru Poccuiickon denepanuu.
IKCKypcuu uiu 6u0e0IKCKypcuu.
Pa3BuTre pacTUTEILHOrO MUpa Ha 3eMIiie
(9KCKypCHs B MAJIECOHTOIOTUYECKU I

WM KpaeBeaueCcKui My3eil).
Jlabopamopnuie u npaxmuueckue
pabomel.

N3yuenue cenbCKOX03SIMCTBEHHBIX
pAaCTEHHI CBOETO PETUOHA.

N3ydenne copToBBIX OCOOCHHOCTEH
KYJIbTYPHBIX PACTEHUN

Htoro yacos 1o teme 3
OBILIEE KOJIMYECTBO 68
YACOB IIO I[TPOTPAMME
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8 KJIACC

HaumenoBanue
pa3zesnoB U TeM
y4eOHOro npeameTa

No
o/

KomnnuecTtBo
YacoB

[IporpammHoOe conepxanue

OCHOBHBIC BUJIBI JCATEITHHOCTH
oOy4Jaromuxcs

1. I'puObI ¥ rpUOONOA00HBIE OPTAHU3MbI

1.1. | I'pulsr u 6
rpubono100HbIe

OpraHU3MBbI

Mukonorust — Hayka o rpudax. Oommas
XapaKTepUCTHKA TPHOOB.
Mopdonoruyeckre 0cOOEHHOCTU
BEreTaTUBHOTO Tena. [ udbl, MUTIEITHIA.
Oco0eHHOCTH CTPOEHUS KIETOK IpHOOB.
CXOJCTBO U pa3Iuyusl C PACTCHUSIMH U
XKUBOTHBIMU. [IuTanue rpudoB
(cuMOMOHTBI, canpOTPOPbI, MAPA3UTHI).
Pasmuoxenue rpudos.

[Tnecuesbie rpudbl. Che0OHBIE U SITOBUTHIC
T'PHOBL.

3uromunietbl. OCHOBHBIE YEPThI
OpraHu3alliy Ha IPUMEPE MyKopa.

Ponb B mpupose u KU3HM YEITOBEKa.
ACKOMMIIETHI MJTA CyMUaThbIe TPUOBI.
Oco0eHHOCTH CTPOCHUS U
KU3HENIEATEITLHOCTH, PACTIPOCTPAHCHHE U
sKosIorndyeckoe 3HaueHue. CTpoeHue Ha
npuMmepe neHunuuia. OTHOKIETOUHBIC
ACKOMUIIETHI — IPOXOKU. Mcronb30BaHme
JIPOXCKEH MPH BBITICUKE XJieoa.

BrlisiBieHue xapakTepHbIX TPU3HAKOB
CTPOCHHUSI U )KU3HEICSITEIIHHOCTH
rpudoB.

UccnenoBanue cTpoeHus
OJTHOKJICTOYHBIX U MHOTOKJICTOYHBIX
rpudoB;

npolecca pa3MHOKEHHUS POAKIKEN;
CTPOEHHUSI TUIOJOBBIX TEJ HUISITIOYHBIX
rpu0oB.

OOBbsicHEeHUE CXOJCTB U pa3Inuuit
rpuOOB C PACTECHUSIMU U KUBOTHBIMH.
Omnucanue MHOrooOpa3us
3UT'OMHUIIETOB, ACKOMHUIIETOB,
JUIIAHHUKOB, 0a3UIMOMHUIIETOB

Ha [pUMepax TUIMUYHBIX
npecTaBuTeNc. BoisiBIeHUE
O0COOEHHOCTEU CTPOEHUS U
YKU3HEHHBIX [IUKJIOB IICEBAOTPUOOB.
HccnenoBanue CTpoeHUs U
YKU3HEHHOTO IIUKJIa BO30YIUTENs
durodroposa kaprodens

67




denepanpHas padouas nmporpamma | buonmorus. 7-9 xiaccel (yriayOn€HHBIH YPOBEHB)

[TapazuTuyeckuie npeacTaBUTENH
ACKOMMIIETOB (BO30YAUTENN CIIOPBIHBH,
napIm, MydHUCTOU POCHI U APYTHUE) U BPEI,
HAaHOCHUMBIN MU CEIIbCKOMY XO35ICTBY.
bazunuomuiietsl. O011as XapakTepUCTHKA,
OCOOCHHOCTU CTPOCHUS U PA3MHOKECHUS

Ha IpUMepe NUISTIOYHBIX TPUOOB. 3HAUYCHHE
rpuOOB B MPUPOJE U B )KU3HU YETIOBEKa.
CbenoOHbIE U STOBUTHIE TPUOHI.
[TapasuTudeckue npeacTaBUTENN
0a3uTMOMHUIIETOB (TOJIOBHEBEIE,
pKaBUYMHHBIC, HEKOTOPBIC TPYTOBBIE).
Mukopu3a u e€ 3HaueHue.

I'pubomnonobubIe oprannu3mMbl. OCOOEHHOCTH
CTpoeHus KieTOK. OOMUIIETHI.
[Napa3zutrnyeckue npeacTaBUTENH
OOMHMIIETOB Ha TpuMepe GUTOPTOPHI.
OO6m1ast XxapakTeprCTHKA
JMXEHU3UPOBAHHBIX TPUOOB (JIUTIATHUKN).
Ocobennoctu Mopdosoruu u
AHATOMUYECKOTO CTPOEHUS JIMIIAWHUKOB,
NUTaHUE U pa3MHOXKeHuEe. MHOrooOpasue u
HKOJIOTUYECKUE TPYIIIIbI JIUIIANHUKOB.
3HaueHNE JTUIAWHUKOB B IPUPOJIC U
XO3MCTBEHHOU AEATEIBHOCTH YEIOBEKA.
NunukatopHas posib TMIIAWHUKOB.
JImaiiHUKN — TUOHEPHI TPUPOIHBIX
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COOOIIECTB.

Posb rpuboB B KpyroBopoTe BEIIECTB

B sKocucteme. Posib rpuboB

B [M0YBOOOPA30BaHUU U 00ECIICUCHUH
TUIOIOPOIHS TIOYBHL. bosie3HeTBOpHBIE
(mapa3zutuueckue) rpudbl. Muko3sl. Mepsl
NpOGUITAKTHKH MHUKO30B.
Jlabopamopnusie u npakmuueckue
pabomepl.

N3ydenne ocoOeHHOCTEH CTPOCHHUS
TUTO/IOBBIX TEJT IIUISATIOYHBIX TPHOOB

Ha MUKPOCKOITMYECKUX TperapaTax u
MYJISKAX.

N3yuenue ctpoeHus MIeCHEBBIX IPUOOB:
MYyKOpa U MEeHULIUIIIA.

N3yuenue BiustHUS BHEITHUX (DaKTOPOB
Ha MPOIECC PAa3MHOKEHHUS JIPOKIKEH.
N3yuenue cTpoeHus M )KU3HEHHOTO ITMKJIa
buTOPTOPHI HA KUBOM U TepOAPHOM
MaTepuaie.

N3ydenue cTpoeHUs JINIIaHHUKOB

(Ha repOapHBIX 00pa3Iax)

Hroro gacos 1o teme 6
2. )KuBoTHBIE
2.1 | 3oosorus — Hayka 1 OO6mue u cenuanbHbIe pa3/eibl 300J0THH. | O3HAaKOMIIEHHUE ¢ 00bEKTaMHU
0 »KUBOTHBIX Kpartkast ucTopus pa3BUTHS 300JI0THH. M3Y4YEHHUS 300JI0THH, ¢€ pa3ielIaMH.
OO01re U crienuaabHble METOABI U3yUYeHHs | PackppiTe TEpMUHOB U TOHATHH
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KUBOTHBIX. CBSI3b 300JI0THU C APYTUMH U
HayKaMH, MEJULIMHON U CEIIbCKUM
X0351CTBOM. 3HaUYEHHE 300JIOTUYECKUX
3HaHMM J171s yenoBeka. [Ipodeccun
YEJIO0BEKA, CBS3AHHBIE C 300JI0TUEM.
Jlemoncmpayus IOPTPETOB YUEHBIX,
n300pakeHuM, MOJIENICeH JKUBOTHBIX,
MYJISI)KU )KUBOTHBIX, BJIAXHbBIX IIPENApPaATOB
U JIpyroe.

Jlabopamopnule u npaxmuueckue
pabomepl.

CocraBieHue pekoMeH1auui mo coopy
300JI0TUYECKUX KOJUIEKIUH.

CocraBiieHue onucanuii npodeccui,
CBSI3aHHBIX C 300JIOTHEM.

OO6murast opranuzanus )KUBOTHOT'O OpraHU3Ma

300JI0THH: T€IBMUHTOJIOTHS,
HSHTOMOJIOT S, UXTHOJIOT U,
OPHUTOJIOTHS U IP. Y CTAHOBJICHUE
B3aMMOCBSI3U C JPYTUMU HayKaMHu.
[IpumeHeHue OHOJOTUYECKUX
TEPMUHOB U MOHATUMN: 300J10THS,
AKOJIOTHUSI, ITOJIOTUS JKUBOTHBIX,
Naje0300JI0TUs U Ap.

PackpeiTre ponu 3HaHUN

0 KUBOTHBIX JIJISl YEJIOBEKA.
IIposiBnenue nHTEepeca

K mpodeccusim, CBI3aHHBIM

C U3YYEHUEM JKUBOTHBIX
(ormucanue mpodeccuii).
O3HakoMJIeHHE C OOUTUMU

Y CIIEUAJIbHBIMU 300J10TUYECKUMU
METOAaMU UCCIIEIOBAHMSI.
[IpoBenenre HaOIIOICHHIA

C ’KUBOTHBIMU: OIIMCAHUE LIEJIEH,
BBIJIBUYKEHHUE TUIOTE3
(IpennonaoxeHuit), NoJIy4eHue
HOBBIX (hakToB. Onucanue u
MHTEPIPETALUS TaHHBIX C LIEJIbIO
000CHOBaHHUS BLIBOJIOB.
OBnajnenue npuéMamu padoThI

¢ Ouonoruueckot nHpopmanuen u eé
npeoOpa3oBaHue
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2.2 | OcobeHHoCTH 3 MHOroKJI€TOYHOCTh. TKaHU KUBOTHOTO HccnenoBanne XMMHUYECKOTO COCTaBa

CTPOECHUS KUBOTHOU opranuzma. CTpoeHue 1 GyHKIUU TKaHEH opranusma. BelisBiieHue

KJIETKH YKUBOTHOI'O oprann3Ma. OpraHbl 1 CUCTEMBI | CYIIIECTBEHHBIX MPU3HAKOB
OpPraHoB XUBOTHOTO opranusma. dopma YKUBOTHOM KIIETKH.
TeJla )KUBOTHOTO, CAMMETpPHUS TEJIA, OrnpeneneHue 1o BHEIIHEMY BUTY
pa3mepsl Tena. (M300paXKEHUSIM U CXEMaM)
Jlabopamopnule u npakmuueckue OpPTraHOUJIOB )KMBOTHOM KJIETKH.
paoombul. OnucaHue CTpOCHUS U
HccnenoBanue KIETOK MO MUKPOCKOTIOM KUZHEJESITETbHOCTH KUBOTHOM
Ha BpPEMEHHBIX MUKpOIIpENapaTax. kieTku. MccnenoBanue
CpaBHeHME pACTUTEIBHON U )KUBOTHOU MOJ] MUKPOCKOIIOM KHUBOTHBIX
KJIETOK. TKaHEeH. Y CTaHOBJICHUE
N3yueHue TkaHe! )KUBOTHBIX B3aMOCBSI3EH MEKIY

O0COOEHHOCTSMH CTPOEHUS U
byHKUMAMH TKaHEH.

Y CcTaHOBJIEHUE B3aUMOCBSI3EN
OpPraHoOB U CHCTEM OPTraHOB
’KUBOTHOT'O OpraHU3Ma.
CpaBHEHUE CTPOCHHUS OPraHOB U
CUCTEM OPTaHOB KMBOTHBIX.
OOBsICHEHHE MPOIECCOB
KU3ZHEACATETbHOCTU KUBOTHBIX.
O3HakoMJIEHHE C YPOBHIMU
OpraHu3aluu KU3HU

HToro uacoB mo Teme 4
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3. CTpoeHue M )KU3HeAesATeJbHOCTh dKMBOTHOT0 OPraHNU3Ma
Oprann3MeHHbINH YPOBEHb OPraHU3alUH KU3HH

3.1

IIutanue
Y JKMBOTHBIX

3

ITumanue y scugomupix. JTalbl IUTAHUSL
y )KUBOTHBIX. THUIIBI MUTaHUS. DHIOLMUTO3 U
sk301uTO3. KitetouHoe u nonoctHoe
nuiieBapenue. [Ipoucxoxaenue
MUILEBAPUTEIBHON CUCTEMBI. DBOJIIOLIHS
MUILEBAPUTENIBHOMN cucTemsbl. Pa3aenenue
MUILEBAPUTEIIBHON CUCTEMBI HA OT/AEIBI.
Oco0eHHOCTH TUTAaHUS PACTUTEIBLHOSTHBIX
KUBOTHBIX. OCOOCHHOCTHU TTUTAHUS
XUIIHBIX )KUBOTHBIX.

Jlabopamopnsle u npaxmuueckue
pabomel.

N3yuenue nutanusi MpOCTEUILIETO

110/ MUKPOCKOIIOM Ha BPEMEHHBIX
MUKpOIIpenapaTax.

N3ydenne nutaHusi OTAEIBHBIX
IpEACTAaBUTENEH PA3IMUHBIX TPy
KUBOTHBIX

3.2

Tpancnopr
Y )KUBOTHBIX

TpaHcnopT y )KMBOTHBIX. TpaHCcOpT

y cTpekaronux u ryook. Ilonoctu tena

y )KUBOTHBIX. [IponcxoxaeHne u cTpoeHue
MIEPBUYHOM NOJIOCTU. Pa3BuTHE BTOPUYHOU
(LIeJIOMHUYECKOi) MOJIOCTU. DBOJIIOIUS
MOJIOCTEM TeJa y )KUBOTHBIX. DyHKIINMN
MIEPBUYHON U BTOPUYHOM ITOJIOCTH TENA.

[IpumeneHne OUOIOTUUECKUX
TEPMUHOB U IIOHATHUMI: OIIOPA,
JBIDKECHNE, TUTaHUE, MUIIEBAPEHHUE,
JIbIXaHHE, BBIJICJICHUE, Pa3MHOXKEHUE,
POCT, pa3BUTHE, PA3APAKUMOCTD,
noBesieHue u ap. Onucanue CTPOCHUS
U KU3HEICATEITbHOCTH KUBOTHOTO
OopraHu3Ma: Oropa u JIBI)KCHUE,
MMTAHUE U MHIIEBAPEHUE, TbIXaHUE U
TPAHCIIOPT BEILIECTB, BIJICIICHHE,
pEryJIsIs U OBEACHHE,
pa3MHOXEHHUE, POCT, U Pa3BUTHE.
OObsicCHEHUE MPOIIECCOB
KU3ZHEJEATETHHOCTU KUBOTHBIX.
OO6cyxaeHne MpUInHHO-
CJIEJICTBEHHBIX CBSI3€H MEXITY
CTPOCHUEM M KU3ZHEIEATEIbHOCTHIO,
CTPOCHHUEM U CPENION OOUTaHUS
*KUBOTHBIX. HaOnronenus 3a
MpOoLIECCaMU )KU3HEIESITEIIbHOCTH
KUBOTHBIX: IBMKCHUEM, ITUTAHUEM,
JbIXaHHEM, TOBEJEHUEM, POCTOM U
pa3BUTUEM — Ha IPUMEPE
OJIHOKJIETOYHBIX U MHOTOKJIETOUHBIX
KUBOTHBIX (MHPY30pUU-TYy(PEIbKH,
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[IprurHBEl BOSHUKHOBEHUS TPAHCIIOPTHON
cucremMbl. POpMUPOBaHUE KPOBEHOCHOU
cucteMbl. ODyHKIIMH KPOBEHOCHOU CUCTEMBI.
3aMKHYTBIE U HE3aMKHYTbIE KDOBEHOCHBIE
cucteMbl. CBSA3b TUIIA KPOBEHOCHOM
CHCTEMBI CO CTPOEHUEM IIOJIOCTH TEa.
KpoBoobpamenue. Cepie. DBOOIMS
KPOBEHOCHOW CUCTEMBI Y IIO3BOHOYHBIX
YKUBOTHBIX

3.3

JIpixanue
Y JKMBOTHBIX

JpIxanue y )kuBOTHBIX. Micnionb30Banue
KHUCTIOpOo/a )KUBOTHRIMU. Juddy3usi.
JIpIXaHHE TTOBEPXHOCTHIO TENA. [pIXaHue

y IBYXCJIOMHBIX )KUBOTHBIX. DOPMHUpPOBaAHUE
JIBIXaTEJIbHBIX OPraHoOB. /[pIXaHuE B BOJHOMN
cpene. XKabpsl. JlpixaHue B Ha3eMHOMN
cpene. JlpIxanue npu MomMouy Tpaxemu.
JIErkue. DBOMIONNA OBIXAaTEJILHOM CUCTEMBI
Yy NO3BOHOYHBIX )KMBOTHBIX

3.4

Brinenenue
Y JKUBOTHBIX

Briienenue y sxuBoTHBIX. OcMOC.
Ocmotunueckoe nasienne. CTpoeHue
BBIJICITUTEILHOM CUCTEMBI Y )KUBOTHBIX.
DBOJIONHUSA BBIICTUTEIIBHON CHUCTEMBI

y )KHBOTHBIX. BriienuTenpHas cucrema
He(QPUANAITBHOTO TUTIA.
[IporoHedpuananbHas BbIACIUTEIbHAS
cuctema. MetanedpuananbHas
BBIIENTUTENbHAS cucTeMa. CBS3b CTPOCHUS
BBIJICITUTETLHOU CUCTEMBI C TUTIOM TIOJIOCTH

nadHUU, JOKIEBOTO YEPBs, MypaBbs,
pbIO, BOpOHHI U JIp.). UcciaenoBanue
MOBEACHUS )KUBOTHBIX (OC, MUET,
MYypaBbEB, PHIO, MITHIL,
MJIEKOMUTAIOUINX) U
bopMynMpoBaHUE BBIBOJIOB

O BPOXKJIEHHBIM U PUOOPETEHHOM
noBeaeHUH. OOCyKeHUE pa3BUTHUS
TOJIOBHOT'O MO3ra MO3BOHOYHBIX
’KUBOTHBIX 1 BOSHUKHOBEHHUS
WHCTUHKTOB 3a00ThI O TOTOMCTBE.
N3yueHne cTpoeHus siilua u pa3BUTHUS
3apoabliia Kypunbl. OnucaHue
OCHOBHBIX JTallOB OHTOT€HE3A.
PackpeiTne MmexaHusma
CaMOBOCIIPOM3BEHHUS KIIETOK,
CYIIHOCTH MUTO3a U MEH03a
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Tena. BelgenurenbHble CHCTEMbl aKTUBHOTO
Tuna. ManbnurueBble CoCyAbl. DBOTIOLHS
MOYEK Y MO3BOHOYHBIX KUBOTHBIX

3.5 | Onopa u ABMXKEHHE Y 3 Onopa u ABMKEHHUE Yy )KUBOTHBIX. OpraHsl
AKUBOTHBIX JNBWKEHMS y KIETKH. [ 'mapocraTudeckuii
ckeneT. HapyxHbiii ckener. BHyTpeHHUN
ckenier. DopMUpOBaHUE PHIYAKHBIX
KOHEYHOCTEMN, IPABUJIO phluara. JBOJIIOLUS
OTIOPHO-/IBUTaTEIBHON CUCTEMBI

y O3BOHOYHBIX )KUBOTHBIX. CTpoeHue
MbIL. J(Buxenue B Boze. [lnaBanue.
BeitankuBaromas cuna. [lnaBarenbHbie
y3bIpu. J[BI>KEHNE B HA3€MHO-BO31YLIIHON
cpene. [lonér. IlogpemHuas cuina.
Pasnnunele Tumbl nonéra

3.6 | Perymsamus 3 Perynsmus xu3He 1€ TEIbHOCTH
KU3HEIEATEILHOCTH y ®KUBOTHBIX. HepBHAs 1 ryMopaibHas
Y dKUBOTHBIX perymsnus. OcoOeHHOCTH HEPBHOU

perymsuuu. J{uddy3nas HepBHas cucTema.
["anrnum. llentpanbHas u nepudepudeckas
HepBHas cuctema. Lledanmzamms.
DBOJIIOIUS HEPBHOW CUCTEMBI

y TI0O3BOHOYHBIX JKUBOTHBIX. [ OpMOHaITbHAS
perymsiusi. OcoOEHHOCTH TOPMOHATTBHOMN
peryisinuu. [Ipumepsl HEpBHOU U
TOPMOHATBHON PETYIISAINH

HWtoro yacos 1o reme 18
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4. PazHooOpa3ue :KHUBOTHBIX

4.1 | JIByxcioiiHbie 1 Tun Crpekaromue, uin BrIsiBeHHE XapaKTEPHBIX
TPEXCIIONHBIE Kumeunononoctasie. OcoOO€HHOCTH IIPU3HAKOB, CTPEKAIOLIUX:
KUBOTHBIE U UX KJIETOYHOM OpraHu3anuu. DNUAEPMUC U CIIOCOOHOCTD K pereHepalu,
OCOOEHHOCTH. ractpojepMuc. CTpekaTesbHbIE KIETKU. MOSIBJICHUE HEPBHOW CETH M,
JIByXCioiHbIE JKW3HEHHBIN LUK CTPEKAOIINX. B CBSI3M C 3TUM PEIIEKTOPHOTO
KUBOTHBIE dopmuposanue Meay3bl. JKU3HEHHBIN HUKI | TIOBEJACHUS U JIp.
cuu(OUAHBIX U TUAPOUTHBIX MEIY3. VYcranaBnuBaHNe B3aUMOCBSA3U
Kopamnnsl. MEXIY OCOOCHHOCTSIMU CTPOCHHUS
Jlabopamopnusie u npakmuueckue KJIETOK T€Jla CTPEKAIOIIUX U UX
paoomot. byukuusamu. PackpeiTue ponu
N3ydeHne cTpoeHUs 1 )KU3HEEATENbHOCTH | OECIOI0ro U MOJIOBOTO PAa3MHOXKEHUS
THJIPBI. B )KM3HM cTpekarouux. O0bscHeHne
N3yueHnne XUMHYECKOr0 COCTaBa CKEJeTa 3HAYEHUS CTPEKAIOIIUX B IPUPOJIE U
KOJIOHMAJIbHBIX KOPAJUIOBBIX IIOJIUIIOB ’KM3HU YesloBeka. MccnenoBanue
CTPOEHUS, NEPEABHKECHNS U IUTAHUS
TUJIPBI
4.2 | TpéxcnoiiHbie ®opmMUpOBaHUE MOJOCTH TENA. BrisiBIIeHHE XapaKTepHBIX MPU3HAKOB
KUBOTHBIE Oco0eHHoCTH M PYHKIIMK BTOPUYHOU TPEXCIIONMHBIX )KUBOTHBIX.

nosiocty tena. OpraHbl BbIICICHHUS:
nporoHeppuaru U MmetaneGpuauu. OOmuit
IJIaH CTPOEHHUS TPEXCIOMHOTO KUBOTHOTO.
Oco0eHHOCTH OpraHU3aluy TPEXCIOMHBIX
KUBOTHBIX. bunatepanbHas (IByCTOPOHHSA)
cuMmMeTpus. [lepBUYHOPOTHIE )KUBOTHBIE.
Tpoxodopusie )xuBoTHbIE. JInHAIONIIE
KUBOTHBIE. BTOPUYHOPOTHIE )KUBOTHBIE

HccnenoBanue npu3HaKkoB
MIPUCTIOCOOJICHHOCTH K Cpeie
oOuTaHUs TPEXCIOUHBIX KUBOTHBIX,
apryMEHTHPOBAaHUE 3HAYCHUS
MPUCIIOCOOJIEHHOCTH

75




denepanpHas padouas nmporpamma | buonmorus. 7-9 xiaccel (yriayOn€HHBIH YPOBEHB)

4.3 | Tun [1nockue yepBu Oco06eHHOCTH OpraHU3aIuU TUIOCKUX BrisiBIIeHHE XapaKTEpHBIX TPU3HAKOB
YyepBeU Ha IIpUMEPE MOJIOYHOM IIJIaHAPUH. IJIOCKUX uepBeil. Onpenenenue
Crpoenue NoKpOBOB U KOKHO-MYCKYJIBHOTO | TI0 BHEIITHEMY BHY, CXeMaM U
memika. [Tapenxuma. CtpoeHue ONIMCAHUM IPEACTABUTENEN TIOCKUX
MULIEBAPUTEIIBHOM, BBIAEIATEIBHOU 1 yepBen. MccnenoBanue npu3HaKkoB
HepBHOM cucteM. [Ipucnocobnenue MPUCTIOCOOJIEHHOCTH K Cpejie
IJIOCKUX YEPBEH K MTAPA3UTU3MY. oOWTaHUs MJIOCKUX YepBeEH,
Cocanpmuku. JKu3HEHHBIN TUKIT apryMEHTHUPOBAHUE 3HAYCHHUS
NIEYEHOYHOI0 COCaIbIIUKA. JIEHTOUHBIE MPUCTIOCOOJIGHHOCTU. AHAIIU3 U
yepBU. JKU3HEHHBIN [IUKII LIUPOKOTO OIICHUBaHME BIUSHUSA (PAKTOPOB
JIeHTela U ObIUbero (CBUHOTO) IETHS. pHCKa Ha 37J0pOBhE YETIOBEKA,
Jpyrue npenctaBUTeNy napasuTUYECKUX IpeayNpeKICHUE 3apaskeHuUs
miockux eppel. [Ipodunakruka TUIOCKMMH YePBSIMHU
3a00s1eBaHUM, BBI3BIBAEMBIX TIIOCKUMU
YEPBAMU.

Jlabopamopnuie u npaxmuueckue
pabomel.
N3yueHne Knu3HenesTeIbHOCTH, BHEIIHETO
Y BHYTPEHHETO CTPOCHUS IIPECHOBOIHBIX
IJIOCKUX YEPBEU.
M3y4yeHne cTpoeHus NMapa3uTUIECKUX
IJIOCKUX YEPBEM Ha BIIAKHBIX IperapaTax
4.4 | Tun Kpyriblie uepBu Oco0eHHOCTH OpPTaHU3alUN KPYTIBIX BrIsiBIIeHHE XapaKTEpHBIX TPU3HAKOB

yepBeil. CTpoeHue KpyriabiX yepBen

Ha IIPUMEPE YEIIOBEUECKON aCKaPHU/IBL.
[TOKpOBBI U KOKHO-MYCKYJIbHBI MELIOK
Hemato. JIunpka. CTpoeHue u

KpyIJibix uepBeil. OnpeaeneHue
10 BHEUTHEMY BHUJY, CXeMaM U
OMUCAHUSM MpeJICTaBUTENECH
Kpyribix yepBei. MccnmenoBanue
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(GYHKIIMOHUPOBAHUE CUCTEM OPraHOB
HeMmaTo.. JKU3HEeHHBIN IUKII Y€JI0BEYECKOM
acKapubl.

Jlabopamophule u npakmuyeckue
paoombul.

N3yyeHune cTpoeHUs YeI0BEUECKOM
(cBUHOM) acKapu/ bl

MPU3HAKOB MPUCIIOCOOJIEHHOCTH

K cpelie OOMTaHMsl Y KPYTJIBbIX YepBei,
apryMEHTUPOBaHNE 3HAYCHHUS
MPUCTIOCOOJIEHHOCTH. AHAIIN3 U
OLICHWBaHUE BIUAHUA (DAKTOPOB
pHCKa Ha 3/10pOBbE YETIOBEKa,
peIyNPeKICHUE 3apaK e CHHSI
KPYTJIBIMHU YepBSIMU

4.5 | Tun KonpuaTsie Oco0eHHOCTH OpraHU3aIuy KOJTbYaThIX BrisiBieHue XxapakTepHbIX IPU3HAKOB
4epBU YyepBell Ha MPUMEPE JT0KIEBOTO YEPBSI. KOJIbYaThIX YepBe. OnpeeneHue

CtpoeHure MOKpOBOB U KOKHO-MYCKYJIBHOTO | TIO BHEIITHEMY BHUY, CXeMaM U
Metka. Opranu3aius MnoJjioCTy Tela. OMUCAHUSIM MPEACTaBUTEIEH
CtpoeHue nuiieBapuTeIbHOM, KOJIbUaThIX uepBeit. MccnenoBanue
KPOBEHOCHOM, BBIJEIMTEILHON U HEPBHOM | MPHU3HAKOB MPUCIIOCOOICHHOCTH
cucteM. Pa3MHOMXKEHME KOJIbYATBIX YEPBEH. | K cpejie OOUTaHUS Y KOJIbYaThIX
Pa3nooOpasue Konp4aThIX YepBEH. YyepBel, apryMEeHTHPOBaHUE
Jlabopamophule u npakmuueckue 3HAYCHUS MMPUCIIOCOOICHHOCTH.
pabomel. HccnenoBanue pediekcon
N3ydeHue BHENTHETO U BHYTPEHHETO noxaeBoro 4epssi. O60cHOBaHUE
CTPOCHUS T0KJAEBOTO YEPBS. POJIM YepBEl B TOYBOOOPA30BaHUU
N3y4deHune BHENTHETO U BHYTPEHHETO
CTPOCHUS METUIIMHCKOM TTHSABKHU.
N3ydeHue cTpoeHUs] MHOTOIIIETHHKOBBIX
yepBeu

4.6 | Tun Mommocku Oco0eHHOCTH OpraHU3aIuy MOJUTFOCKOB. OnucaHue BHENTHETO U BHYTPEHHETO

Ctpoenue Tena MOJUTIOCKOB. Penyknus
LEIIOMHUYECKOM MOJTOCTH: TPUUNHBI

CTPOCHHA MOJUIFOCKOB, IIPOLICCCOB
KHU3HCOACATCIBbHOCTH. YcraHoBieHue
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u nnocneacTsusa. DopMUpPOBAHNE MAHTUHHOU

MOJIOCTU U pakoBUHBI. CTpoeHue u
(GYHKIIMOHUPOBAHUE CUCTEM OPraHOB
MOJLTIOCKOB. PazHooOpa3ue MOTIOCKOB.
JIBycTBOpYaThie MOJUTFOCKHU. bproxoHorue
MOJITIOCKH. ['0JIOBOHOTHE MOJLITIOCKH.
Jlabopamopnusie u npakmuueckue
paoombul.

N3ydeHnne BHENTHETO M BHYTPEHHETO
CTPOEHUS IBYCTBOPYATOI'O MOJIITIOCKA.
N3ydenne BHENTHETO M BHYTPEHHETO
CTpOEHUsI OPIOXOHOTOr0 MOJIITIOCKA.
N3yuenue BHENTHETO U BHYTPEHHETO
CTPOEHUS TOJIOBOHOTOTO MOJUITIOCKA.
N3yuenue cTpoeHus: pakOBUH MOJUTFOCKOB

B3aMMOCBSI3U CTPOCHUS U 00pa3a
YKU3HU C YCIIOBUSIMU OOUTaHUS

Ha IIpuMepe mpeacTaBuTeNel Tuma
Monmocku. Habmronenue

3a MUTaHUEM OPIOXOHOTHX U
JIBYCTBOPYATHIX MOJUTHOCKOB

B IIIKOJILHOM aKBapuyMe,
OTpeJIeNICHUE TUTIOB MUTAHMUS.
HccnenoBanue pakoBUH 0€33y0KH,
MIePJIOBUIIBI, IPYIOBUKA, KaTYIIKH,
pamnaHbl U KJ1acCU(pUIIUPOBAHHE
PaKOBHH TI0 KJIacCaM MOJIJTFOCKOB.
YcraHoBIeHHE B3aUMOCBS3U MEXTY
paccesieHHeM 1 00pa3oM >KU3HU
MOJLTIOCKOB. OOOCHOBaHUE POITH
MOJIJTIOCKOB B TIPUPOJIE U
XO3AMCTBEHHOU NEITESIbHOCTH
J0/1ei. ApryMEeHTUPOBaHUE MEP

10 OXPaHE PEJIKUX BUIOB MOJLTIOCKOB

4.7

Twun Yneauctonorue

12

Oco0eHHOCTH OpraHU3aINH
qIIeHUCTOHOTUX. [ImaH cTrpoeHus
YJICHUCTOHOTOTO JKUBOTHOT0. PemyKiust
BTOPUYHOH TOJIOCTH TeJIa: IPHIUHBI U

MMOCJIICACTBUA. PasneneHI/Ie TCJIa Ha OTACIIbI.

Koneunoctu unenucronorux. CTpoeHue u
(GYHKIIMOHUPOBAHUE CUCTEM OPraHOB
YJIEHUCTOHOTUX. Opra"bl 4yBCTB

BrlisiBieHre XapaKTepHbIX IPU3HAKOB
MpEACTaBUTEIICH TUIIA
Unennctonorue. Onucanue
MPEICTABUTEIICH KIaCCOB
(PakooOpasusbie, [TaykooOpasubie,
Hacekombie) o cxemam,
M300paXKEHUAM, KOJUICKIUSIM.
HccnenoBaHne BHEITHETO CTPOCHUS
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YIEHUCTOHOTUX. OCHOBHBIE TPYIIIBI
YJIEHUCTOHOTUX.

Kiace Pakoo6pasubie. CTpoeHue u
Mopdosorus pakooOpa3HbIX Ha pUMeEpe
peuHoro paka. PazHoobOpasue
pakooOpa3HbIX.

Kiacc I[laykoobpasusie. CTpoeHue u
Mop(dosorus naykooOpa3HbIX Ha MpuMepe
nayka-kKpectoBuka. PazHoobpasue
nayKooOpa3HbIX.

Kiacc Hacekombie. CTpo€HHE U BHELIHSS
Mopdomnorus HacekoMmbix. KoHeuHoCTH 1
pPOTOBBIE anmapaThl HACEKOMBIX.
JKuzHeHHbIM UK HaceKOMBbIX. Hacekomble
C HEMOJIHBIM NpeBpaiieHrueM. Hacekombie
C MOJIHBIM TpeBpaiieHneM. Kykonka.
OcCHOBHBIE OTPSI/IbI HACEKOMBIX C HEMOJIHBIM
npeBpanieHueM: [IpsMokpeuibie,
[TomyxxecTkokpsbuibie, Biin u [lyxoepr.
OTpsiapl HACEKOMBIX C TIOJIHBIM
npeBpanieHueM: JKeCcTKOKpbLIbIE,
[lepennonuaTokppuibie, JBYKpBLIbIE,
Yemyekpeolasie, bioxu.

Jlabopamopnusie u npakmuueckue
paoombl.

M3yueHne BHEIIHETO CTPOCHUS U
KOHEYHOCTEN PaKoOOpPa3HBIX.

N3ydeHrie BHYTPEHHETO CTPOCHHUS

MaMCKOIo yKa, OIIMCaHUE
0COOEHHOCTEN €ro CTPOCHUS Kak
IPECTAaBUTENS KiIacca HACEKOMBIX.
OO6cyxaeHune pa3HbIX THUIIOB
pa3BHUTHS HACCKOMBIX

C UCTOJIb30BaHUEM KOJUICKITMOHHOTO
MaTepuaia Ha mpuMepax 6a0ouku
KaITyCTHUIII, PbDKEr0 TapaKkaHa u
JIp., BBISIBJICHUE MPU3HAKOB CXOJICTBA
U pa3nuius. Y CTAaHOBIICHHUE
B3aMMOCBSI3H CTPOEHUS U 00pa3a
’KU3HU C YCJIOBUSMHU OOMTAHHS

Ha MpUMepe MpecTaBuTeNeH Kiacca
HaceKoMbIX. OOcyxIeHne
3aBHUCUMOCTH 3/I0POBBS YeJIOBEKa

OT WICHUCTOHOTUX — MEPEHOCUYUKOB
MH(EKIIMOHHBIX (KJIEIIEeBON
sHIIeDATUT, MAJIAPUS U Jp.) U
napa3uTapHbIX (4€COTOYHBIHN 3yI€Hb
U Jp.) 3a00JICBaHUM, a TAKKE

OT OTPABIICHUS SITTOBUTHIMU
BEIIECTBAMU (TapaHTYJI, KapaKkypT

u ap.). Onucanme MHOTOOOpa3Us
yiieHncToHOTuX. OOBICHEHHE
3HAYEHUS YWICHUCTOHOTUX B TIPUPOJIC
W ku3HU yenoBeka. OBnaneHne
npuéMamu paboThl C OMOJIOTUUECKOM
uHpopMaimeit u e€ npeodpazoBaHue
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paKooOpa3HoTO.

N3ydenne ctpoeHus poTOBOTO anmnapara u
KOHEYHOCTEH HACEKOMOTO.

N3ydeHnie BHyTPEHHETO CTPOCHHUS
HAaCEKOMOTO.

N3ydenne BHENTHETO CTPOCHUS U OUOJIOTUU
HACEKOMBIX Pa3HbBIX OTPS/IOB.
Onpenenenue npeAcTaBUTENEH Pa3IMUHBIX
OTPSIJIOB U CEMENCTB HACEKOMBIX

C UCIIOJIB30BAaHUEM ONpECTUTENCH

4.8 | Tun Xopaosbie Oco0eHHOCTH OpraHu3aIuy XOPAOBBIX Ornrcanue CTPOSHUS U TIPOIIECCOB
KUBOTHBIX. [Ipr3HaKu XOPIOBBIX KU3HEICATEITLHOCTH KUBOTHBIX
KUBOTHBIX: TJIOTKA C )Ka0EPHBIMHU ILIETSIMU, | TPYII aHAMHHUM U aMHHOT.
XOp/a, HepBHas TpyOKa, SHIOCTHIIb, BrlsiBIeHUE XapaKTEPHBIX MPU3HAKOB
NOCTHaTaJIbHBIN XBOCT. [TosocTh Tena CUCTEMATHUYECKUX TPYIIT XOPJIOBBIX.
XOP/IOBBIX )KUBOTHBIX. HccnenoBaHue CTpOCHUS JTAHIIETHUKA
[ToaTun I'onoBoxopaoseie. CTpoeHUE U Ha TOTOBBIX MUKpOIIpEnaparax.
KU3HENIEATEITbHOCTD JIAHIIETHUKA. Onucanue MHOT00Opa3ust IKUBOTHBIX
Jlabopamophule u npakmuueckue tina Xopaoseie. Mcciegoanue
pabomel. CTPOCHHUS JIAHIIETHUKA Ha TOTOBBIX
M3yueHne BHENIHETO U BHYTPEHHETO MUKpOIIpenapaTax
CTPOEHUS JTAHIICTHUKA Ha (PUKCUPOBAHHBIX
npenaparax

4.9 | PazHooGOpasue u OO6mmit 0630p CTPOEHUS U Pa3BUTHUS Ornucanue CTPOEHHUS U MPOLIECCOB

OBOJIFOIMA
IIO3BOHOYHBIX
ZKHNBOTHBIX

ITO3BOHOYHBIX )KUBOTHBIX.
®opmupoBanue ckenera. Koctu n xpsuu.
Otenbl Tena MO3BOHOYHBIX )KUBOTHBIX.

KHU3HCOACATCIBbHOCTH II0O3BOHOYHBIX
’)KUBOTHBIX. BhIsBIICHHE XapaKTCPHBIX
IMPHU3HAKOB ITO3BOHOYHBIX
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BucuepaibHbIil ¥ TyJIOBUILHBIA OTAEIIBI.
OCHOBHBIE IPYIIIBI TO3BOHOYHBIX
KUBOTHBIX. becuentocTHbIE U
yesnocTHOpoThIe. JKabepHble nyru,
dbopMupoBaHuE YETIOCTEH.

Oc00EHHOCTH CTPOEHUSI CUCTEM OPraHOB
II03BOHOYHOT'O )XUBOTHOTrO. ITonocte Tena.
[InmeBapurensHas cucteMa. KpoBeHOCHast
cucrema. /lpIxarenpHas cucteMa.
MeranedpuananbHas BblIEIUTEIbHAS
cuctema (rouku). Hepsuas tpyOka. Otnemns
HEPBHOM CHUCTEMBI

4.10

Hanxnacc Pr1Ob1

OCc00EHHOCTH CTPOEHUS U OpTraHU3AINH
pBIO HA IPUMEPE PEYHOTr0 OKYHs. Yemrys
pr16. Ckener pri6. CTpoeHHE
MUIIEBAPUTEIIBHON, KPOBEHOCHOM U
BBIJICTUTEIILHON cUCTEM. J[pIXaHuE y phIO.
2Kabps1 ppI0 1 xKaOSpHBIN anmapar.
HepsHas cuctema po16. Opranbl 4yBCTB
pbi0. bokoBas auHMS. XpAIIeBbIe PHIOHI.
Oco0eHHOCTH CTPOCHUS U
XKu3HeneaTeabHoCTH. KoCcTHBIE PBIOHI.
Jlyuenépele u onactenépole PhIObI.
Jlabopamopnusie u npakmuuecxkue
paoombl.

N3yudeHnie BHEITHETO U BHYTPEHHETO
CTPOEHHSI PHIOBI.

HccnenoBanue BHEIIHETO CTPOCHUS
pBIO Ha TIPUMEPE KUBBIX OOBEKTOB;
BHYTPEHHETO CTPOCHUS PHIO

Ha BJIAKHBIX IIpenaparax. BeisBicHue
XapaKTePHBIX MPU3HAKOB KOCTHBIX
pbIO. YCTaHOBIICHHE B3aUMOCBSI3H
BHEITHETO CTPOCHUS U CPEbI
obutanus pei0 (o0Tekaemas dhopma
TeJa, HAJTM4YUe CIW3H U JIp.).
Omnucanue TIaBaTeIbHOTO My3bIPs
PBIO KaK THAPOCTATHYECKOTO OpTaHa.
OO0BsAcCHEHHE MEeXaHU3Ma
MOTPYKCHUS 1 BCILIBITUS PBIO

B BOJIHOM cpeae. Onucanue
MHOT000pa3us pei0. OOOCHOBaHUE
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W3ydenune ckeneTa KOCTHBIX U XPSIIEBBIX
pHIO.

N3yuenue paznoodpaszus puio.
OmnpeneneHue Bo3pacTa pbId MO yerrye

pOJIM PBIO B IPUPOJE U KU3HU
yenoBeka. OnucaHue 3K0J0TNYECKUX
rpynn pbi6. ApryMeHTHpOBaHUE
OCHOBHBIX ITPaBUJI OBEICHUS

B IIPUPOJIE TIPH JIOBJIE PHIOBI (BpeMs,
MECTO U Jip.). OnucaHue 3Ha4E€HUs
pBIO B IPUPOJIE U )KU3HU YETIOBEKA

4.11

BbIx0/1 T0O3BOHOYHBIX
Ha cyury. AMduouu,
WM 3€MHOBO/IHbIE

[TpeamochuIKu BBIX0/1a TO3BOHOYHBIX

Ha cyury. DoOpMUPOBaHUE PHIYAKHOU
KoHeuHOCTH. OCOOEHHOCTH CTPOCHHUS U
opranuzanuu aM(puouii Ha npumepe
TpaBsaHOMU JArymKu. Ckenet aMpuoui,
OTJIeJIbl TO3BOHOYHUKA. [TuieBapuTenbHas
cucrema y aMmpuouii. CtpoeHue
KPOBEHOCHOW CHUCTEMBI U pa3/ieieHre KPOBU
y am$puouii (apTepraIbHBIN KOHYC).
Jpixanue y ampuOuii, posib 4eIIOCTHOTO
anmnapara. KoxxHoe JIbIXaHHeE.
dopmupoBaHUE TYJIOBUIIHBIX TOYEK U UX
ocobennoctu. HepBHas cucrema. Opranbl
qyBCTB. JKM3HEHHBIN ITUKIT aMbUOuii.
['onoBactuk. Heotenust y ampuduii u
perynsnus metamop@o3za. OCHOBHBIE
rpynisl aMpuOwiA.

Jlabopamopnusie u npakmuueckue
pabombui.

N3yueHue BHENTHETO W BHYTPEHHETO

BrlsiBIeHHE XapaKTEPHBIX IPU3HAKOB
IIpeICTaBUTEIIEHN KJlacca
3emHOBOAHBIE. MccienoBanue
CKeJIeTa JIATYIIKU. BeIsiBeHne yept
MPUCTIOCOOJIEHHOCTH 3€MHOBOJIHBIX
KaK K Ha36MHO-BO3JIYIIIHOM, TaK U K
BOJIHOM cpeze obutanus. Onucanue
IIpeICTaBUTEIIEH Kilacca

1o BHeIHeMy Buly. O60cHOBaHHE
pOJIM 36MHOBOJHBIX B IIPUPOJE U
’KU3HU YeJIOBEKa.
ApryMeHTHpOBaHHUE MEDP 10 OXpaHe
PEAKUX BHJI0B 36MHOBOIHBIX
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CTPOCHMS JIATYLIKHA U TPUTOHA.
N3ydeHue ckenera JArymKHu.
N3ydeHne MHAMBUAYAIbHOTO PA3BUTHS
36MHOBOJJHOTO

4.12

AMHUOTBI.
Pentunum, nin
IIpecmeikaromuecs

[Tpucnoco6ieHnst T0O3BOHOYHBIX KUBOTHBIX
K Pa3BUTHIO Ha CyllIe. 3apO/IbIIIEBbIE
000704ku ¥ uxX GyHKIHU. OCOOEHHOCTH
CTPOEHUS U OpPraHU3alMU PENTUINN

Ha MPUMEPE MPBITKON SIITIEPHULIBI.
Oco0eHHOCTH CKelleTa U KOHEYHOCTEH
pentwimi. ['pyiHas KieTka.

JIBrMKeHUE y penTUIIN.
[MumeBapurensHas cucteMa. KpoBeHOCHast
cuctema. Kpyru kpoBooOpaiiieHus u
pa3zielieHre KPOBU B XKEITYI0UKE CepaLa.
Jpixanue pentunuii. PopMUpOBaHUE
Ta30BBIX MTOYEK U X 0coOeHHocTH. HepBHas
cucreMma. Opranbl 4yBCTB. Pa3MHOXeHUE U
pa3ButTue pentuiauii. OCHOBHbBIE TPYMIIbI
pEOTHITAM.

Jlabopamopnusie u npakmuueckue
pabomel.

N3ydeHne BHEITHETO U BHYTPEHHETO
CTPOEHUS SIIIECPHULIBI.

N3ydeHue ckenera ssuepuubl.

N3ydenue paznoodbpazus
MIPECMBIKAFOLUXCS

BrisiBIIeHHE XapaKTEpHBIX TPU3HAKOB
IIpeCTaBUTEIIEH Kilacca
[Tpecmbikatomuecs. Onucanue 4yepT
IPUCTIOCOOJIEHHOCTH
MPECMBIKAIOIIUXCS K BO3AYIIIHO-
HAa3€MHOU Cpeie.

CpaBHEHME 36MHOBOJIHBIX U
MIPECMBIKAIOIIUXCS IO BHELTHUM U
BHYTPEHHUM NPU3HAKAM.
O60ocHOBaHKE OTPAHUYEHHOCTHU
pacIpoCTpaHEHUsI 36MHOBOAHBIX U
MIPECMBIKAIOIIUXCS B IPUPOJIE.
Onucanue MHOTOOOpa3us Kiacca
ITpecmbikaromuxcs. OnpeneneHue
POJIM IPECMBIKAOIIUXCS B IPUPOJIE U
JKA3HU YEJIOBEKA.
ApPrymMeHTUpOBaHUE MEP IO OXPAHE
penkux BuaoB [IpecMbikarommxcs
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4.13

ITune:

Oc00EHHOCTH CTPOEHUS ¥ OpraHU3aALNH
OTHUI] HA IPUMEPE CU30T0 TOIy0sl.
[Ipucnoco6ienus ntuil kK nonéry. Iepss.
PazButue nepa, cTpykrypa nepbeB. TUIbI
nepbeB. OCOOEHHOCTH B CTPOEHUHU CKEJIeTa.
LleBka, npskka. PopMUpPOBAHUE KUJIA.
Oco0EeHHOCTH CTPOSHUS MUILEBAPUTEIHHOM
cucteMbl. CTpoeHHe KpOBEHOCHOM
cucteMbl. Pa3aenenue KpoBu B cepale.
Kpyru kpoBooOpartiieHust y nTuil.
Oc00EHHOCTH JIbIXaTEeTbHON CUCTEMBI.
Boznyniasie Meniku v napadpoHXu.
MexaHu3m ABOMHOTO bixaHusa. CTpoeHue
HEpPBHOM cucteMbl. PazBuTne Mo3Keuka.
Opuentanus ntuil. Opraisl 4yBCTB.
BrinennrenbHas cucrema. Pa3Butue nTuil.
Ctpoenue sitiia. @opMUpOBaHUE AUIEBBIX
obonouek. [ToBenenne nruil. TokoBaHHUeE.
dopmupoBaHUE THE3.

Jlabopamopnusie u npakmuueckue
pabomel.

N3ydeHue BHENTHETO U BHYTPEHHETO
CTPOEHUS NTULL.

N3ydenue ckenera nTULBIL.

N3ydeHne BHENTHETO CTPOEHUS U IEPHEBOTO
MTOKpPOBA ITHII.

N3yuenne crpoeHus siua nrui.

Onucanue BHENIHETO U BHYTPEHHETO
CTPOCHHS, TTPOIIECCOB
KU3ZHEICATCTLHOCTH TITHII.
HccnenoBanne BHEITHETO CTPOCHUS
IITUI] HA pa31aTOYHOM MaTepHuaie
(Iepbsi: KOHTYPHBIC, ITyXOBBIC, ITYX);
0COOCHHOCTEW CTPOCHHSI CKelleTa
ntur. O0CyX)aeHUe YepT
MPHUCIIOCOOJICHHOCTH IITHII K ITOJIETY.
O6ocHOBaHHE CE30HHOTO MTOBEICHUS
ntuil. ConocTaBieHUEe CHCTEM
OpPraHoOB NMPECMBIKAIOIINXCS U MITHII,
BBISIBJIEHUE OOLTUX YEPT CTPOCHHUS.
Onucanue 3K0JIOTUYECKUX TPy
ntull. OO0CHOBaHUE POJIM TITHUIL

B IIPUPOJIC U KU3HU YEIOBEKA.
Onucanue Mep 1Mo 0XpaHe MTHIL.
OgBnaznenue npuémamu paboThI

¢ bumonornueckoi nHpopMaImen

u e€ mpeoOpa3zoBaHue
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Ornpenenenue NTUL ¢ UCTIOJIb30BAHUEM
OIpeIeIUTENIEN

4.14

Miekonuraroimue

Oc00EHHOCTH CTPOEHUS U OpraHU3ALNH
MJIEKOIUTAIOUIUX Ha PUMEPE TOMOBOI
Mbiiu. @opmupoBanue mepcti. CTpoeHue
Bosioca. Tumsl Bosnoc. CalibHbIE ¥ TOTOBBIE
xene3bl. CKeIeT MIICKOMUTAIOIIHX.
Oco00EHHOCTH CTPOEHUS CKEJIeTa
KoHeyHOocTel. 3yOHas cucrema. CBs3b
3yOHOI CHUCTEMBI C TUTIOM MHUTAHMUS.
Pa3Hoo6pa3ue 3yOHbIX CUCTEM.
[TumeBapuTenbHas cuctema
mitekonuTaromux. OcCoOOEHHOCTH CTPOSHMUSI
NUILEBAPUTENBHON CUCTEMBI

Y PaCTUTEIbHOSAIHBIX MIIEKOITUTAIOIIHX.
Ctpoenue kpoBeHOCHOU cucteMbl. Kpyru
KpoBooOpaleHus. JpIxaTenbHas cucTema.

CrpoeHue NErKux, allbBEOJISIPHOE AbIXaHUE.

Huadparma. TynoBUIIHBIE TOYKU U
HedpoHbI MieKonuTaonmx. OcobeHHOCTH
HEPBHOM CUCTEMBI MJIEKOIUTAIOIIUX.
Opransl uyBcTB. PazButue
mMirekonuraromux. PopMmupoBanue
rtaneHThl. OCOOEHHOCTH TUTAIICHTAPHOTO
nutanus. CucremMa MIEKOMUTAIOIIHX.
[TepBo3Bepu. CymuaThie MIEKOMUTAOIIMUE.
[ImanieHTapHBIE MIIEKOITUTAIOLIKE.

BrisiBieHre XapaKTepHbIX TPU3HAKOB
JKMBOTHBIX KJ1acca MiekonuTaromnue.
HccnenoBanue ocobeHHOCTEN
CKeJIeTa MJICKOITMTAFOIIIHX;
0COOEHHOCTEH 3yOHON CUCTEMBI
MJICKOTTUTAIONTUX. Y CTAHOBJICHHUE
B3aMMOCBSI3CH MEKYy Pa3BUTHEM
TOJIOBHOT'O MO3Ta MJICKOTTMTAIOIINX 1
UX MTOBEJICHUEM.
Knaccupunmpoanue
MJIEKOTTUTAIOUIUX IO OTPSIIAM.
BrisiBnenue yept
MIPUCTIOCOOJIEHHOCTHU
MJICKOTIUTAIONINX K cpeqie OOUTaHuS.
Omnucanue 3KOJIOTHUECKUX TPYIII
miekonuTaronmx. O0cyxaeHne poau
MJICKOTTUTAIONTUX B MIPUPOJIE U KU3HU
yenoBeka. Onucanne Mep Mo OXpaHe
miekonuTaronux. OBianeHue
npuémMamu paboThl ¢ OMOTOTUYECKON
uHpopMaiueit u e€ npeodpazoBaHue
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CoBpeMeHHast CUCTEMA MIIEKOTTUTAIOIIUX.
Jlabopamopnusie u npakmuueckue
paoombul.

Nzyuenne ctpoenus uepena u 3yOHOU
CHUCTEMBI Pa3IMYHBIX MIICKOTTUTAOIIHX.

N3ydeHne pazHOOOPa3Us MIECKOIUTAOIINX.

N3ydeHue cTpoeHus ckenera
MJIEKOTTUTAIOIINX

NToro yacoB 1o teme

64

5. 3B0.]'IIOIII/IS[ H IK0JI0I'uA ’KUBOTHBIX

5.1

OBOIIONHA U
9KOJIOTHSl JKHBOTHBIX

7

DBOJIIOIHUS OECITO3BOHOYHBIX KUBOTHBIX.
DBOJIIOIUS XOPJOBBIX JKUBOTHBIX.

Cpena oOuTaHus ¥ HKOJIOTHYEcKasi HUIIIA.
Dkonoruyeckue HakTopsl. AOMOTHYECKHE,
OMOTHUYECKHE U aHTPOIOTEHHbIE (DaKTOPBHI.
OCHOBHBIE HKOJIOTHYECKUE 3aKOHBI.

3aKkoH onTUMyMa. 3aKOH JIUIMUTUPYIOLIETO
dakTopa. 3aKOH HKOJIOTUIECKOM
WHJMBHU1YaJIbHOCTH BHUJIOB.
[Tpucnoco6ieHnst OpraHu3MOoB.

Boganas cpena oburanus. XapakTepucTuka
BOJHOU cpenbl. [LtoTHOCTE M TemMniepaTypa
BO/bl. CONEHOCTH BOJOEMOB.
PacTBoprMOCTB KHCIIOPO/Ia U YTIIEKUCIOTO
rasa B BojJie. MopcKue OpraHu3MBlI.
[InankToH, HEKTOH, OeHTOC. OCOOCHHOCTH
CTPOCHHUS TUIAHKTOHHBIX OPTaHU3MOB.

Omnucanue cpen oOuTaHus,
3aHMMAEeMbIX KUBOTHBIMH,
BBISIBJICHUE YEPT
MPUCTIOCOOJIEHHOCTH KUBOTHBIX
K cpeie oOuTanusi. BeisiBnenue
B3aMMOCBSI3U JKUBOTHBIX

B IIPUPOHBIX COOOIIECTBAX.
YcTaHOBJIEHUE B3AaUMOCBSI3HU

KUBOTHBIX C PACTEHUSIMHU, TPHOAMH,
JUIIAHUKAMU U OaKTEPHUsIMU

B IIPUPOJTHBIX COOOIIECTBAX: IIETH U
CETH MUTAHMUSI, MUIIECBHIC
(Tpoduueckue) ypoBau. Onucanue
KOMITOHEHTOB 3KOJIOTHYECKOU
cucteMbl. OOOCHOBaHUE POJIH
YKUBOTHBIX B TIPUPOTHBIX
cooOurecTBax. BoisBieHue uept
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[Ipucnoco6yieHus K *KU3HU B TOJIIIE BOJIBI.
OcoOeHHOCTH CTPOCHUS U OMOJIOTUHU
OCHTOCHBIX OpraHu3MoB. [IpecHOBOIHbIE
opranu3Msl. [IpoGaemMbl ocMOperysium.
[Ipucnoco6ieHust OpraHu3MOB K KU3HU

B MOPCKOM U IIPECHOU BOJE.
BTopuuHoBOAHBIE OpraHU3MBI.
@opMuUpOBaHUE TIJIABHUKOB U
MJIaBaTEIbHBIX TIEPETIOHOK.
HazemHo-BO3my1IHAS cpea oOuTaHusI.
XapakTepucTuKa Ha3eMHO-BO31YIITHOM
cpenbl ooutanus. [ITOTHOCTH U BIIaXKHOCTH
cpeabl. Beixos >KMBOTHBIX Ha CyHy.
[Ipumepsl aganranuii K HA3EMHBIM
ycioBusaM obutanus. DopMupoBaHue
JETKUX, MAJIBIIUTUEBBIX COCYJIOB U
KYTUKYJIbl y YJIEHUCTOHOTHX.
DopMHUPOBAHUE KOHEYHOCTEM.
Oco0OeHHOCTH JABIXaHUS ¥ BOJHOTO OanmaHca
y Ha3€MHBIX OPraHU3MOB. AJaNTalnu

K MMOJETY Y NTUL, HACEKOMBIX U
pykokpbuibIX. [IpaBuno Annena. [IpaBumo
beprmana.

[louBeHHas cpena oOUTaHUSI.
XapakTepuCcTUKa MOYBEHHOUN CPEABI
obutanusi. OCOOEHHOCTH CTPOCHUS U
aJjanTaluy MOYBEHHbIX OPTraHU3MOB.

MPUCTIOCOOJIEHHOCTH MTHI] U
MJICKOTTUTAIONTUX 110 PUCYHKaM,
tabiunaM, pparmernTam GUILMOB

K cpezie 00uTaHus (3KOJIOTUYECKUe
TPYIIIBI ITUIL U MJICKOTTUTAFOIIIHX ).
Y CTaHOBJIEHUE OCHOBHBIX
3aKOHOMEPHOCTEH paclpoCTpaHEHUS
YKUBOTHBIX 10 MyiaHeTe. Onucanue
’KUBOTHBIX MPUPOJTHBIX 30H 3EMIIH
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AJanrtanum KoJb4aThlX YepBei, HACEKOMBIX
Y TTIO3BOHOYHBIX )KUBOTHBIX K ITOYBEHHOM
cpene oOUTaHMs.

OpranusMeHHas cpejia OOUTaHuUs.
XapakTepucTUKa OPraHU3MEHHOU CPEbI
obutanus. [Ipucrnocob6ieHuss opraHnu3MoB
K nmapa3uTtusmy. BzanmooTHoIEeHus
napa3ut—xo3auH. [Tapazutsl u
Mapa3uTOUIbl. DKTOMAPAZUTHI U
SHJI0NIapa3uThl. [lapasutuueckue miockue,
KpYTJIble, KOJbYaThIC YEPBHU.
[Tapasutryeckue 4ieHUCTOHOTHE.
DopMHpPOBAHUE MPUCOCOK U KPIOYBEB.
®opMHPOBAHUE TUIOTHBIX IIOKPOBOB.
Penykiust ceHCOpHBIX OPraHOB U IPYTUX
CHUCTEM OPraHoOB.

Jlemoncmpayuu XUBBIX )KUBOTHBIX,
yyuell, KOJUIEKIHH, pa3gaToOuHOro
Marepuaja, MyJIsDKer B MoJiesiei, Ta0umil,
CIaii10B, BUACO(PUIHBMOB H CAUTOB
HNHuTepHeTa, MOKa3bIBAIOIIUX
PUCTIOCOOJIEHHOCTD JKHBOTHBIX

K YCJIOBUSIM CpeJibl OOUTaHUS, IEMU U CETH
MUTAHUS B SKOCUCTEMAX, pACIPOCTPAaHEHUE
YKUBOTHBIX B IPUPOJIHBIX 30HAX 3€MIIH,
reorpaduueckux KapT (>KUBOTHBII MUP
3emun).
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Jlabopamopnusie u npakmuueckue
paoombul.

N3yuenue npupoHOro cooo1ecTna:
cocTaBa M CTPYKTYPHI.

DKCKYpCHS TN BUICOIKCKYPCHSL.
Ce30HHBIC SBICHUS B )KU3HH KUBOTHBIX

HToro yacoB 1o teme

6. ZKHBOTHBIC M YeJI0BEK

6.1

JKuBOoTHBIE U
YeJI0BEK

Bo3aelicTBrue yenoBeka Ha JKUBOTHBIX

B [IPUPOJIE: MPSIMOE U KOCBEHHOE.
[TpombIciiOBBIE KUBOTHBIE (PHIOOTIOBCTBO,
oxoTa). Benenue npomsiciia ;KUBOTHBIX
Ha OCHOBE HAy4YHOTO IMOJX0/a.
OnoManiHuBaHME )XKUBOTHBIX. JlUKHe

MMPCaAKU JOMAITHUX JKUBOTHBIX. CCHGKHHH.

[Toponpl. UckyccTBEHHBIH 0TOOD.
KonTtpactHbie (hOpMBI JKUBOTHBIX

110 OJTHOMY U TOMY K€ MPU3HAKY

B IIpejeax oHoro Buaa. KiitonupoBanue
JKUBOTHBIX. KiIeTOUHBIE, XPOMOCOMHBIE U
Fe€HETUYCCKHUE TEXHOJIOTUH B CO3JaHUU
HOBBIX IOPO/T CETbCKOXO03SMCTBEHHBIX
JKUBOTHBIX.

3HayeHHE JOMANTHUX JKUBOTHBIX B )KU3HU
yeaoBeKka. JKUBOTHEBIE
CEJIbCKOXO3IMCTBEHHBIX YTOJIUH.
IITuneBoacTBo. JKHBOTHOBOICTBO.

PackpriTrie 6MOTOTHYECKUX
TEPMHUHOB M TIOHSATHH:
OJIOMAIlIHUBaHUE, CEJIEKIIHS, TTOPO/Ia,
HCKYCCTBEHHBIN 0TOOD,
CUHAHTPOIHBIC BUbI, (PEHOTHII,
T€HOTHUII, OMOTEXHOJIOT U, KJIIETOYHAs
Y TCHHAs MHXEHEPUs, KIOHUPOBaHUE.
OOBbsicHEHNE 3HAUYEHUS JTOMAIITHUX
’KUBOTHBIX B IPUPO/JIC U KU3HU
yeJioBeka. Onucanne 0OCHOBHBIX
HH(EKIIMOHHBIX 3a00JIeBaHUN
’KMBOTHBIX U 000CHOBaHHE
MIPUHITAIIOB UX MPOPUIAKTUKH H
aeuennss. O00OCHOBaHHE METOIOB
O00pbOBI C JKUBOTHBIMHU-BPEAUTEIIMHU.
Ornrcanrie CHHAHTPOITHBIX BUIOB
0O€CII03BOHOYHBIX M IT03BOHOYHBIX
JKUBOTHBIX. BBIsSIBIICHHE UepT
aJanTallid CHHAHTPOITHBIX BUIOB
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Pacnpoctpanénnbie UHPEKITMOHHBIC
3a00JIeBaHUS y IOMAIIIHUX KUBOTHBIX.
Onu3o00Tud. [IpuHIUIIEI TPOGUTAKTUKY U
JICYEHHUs PaCIIPOCTPAHEHHBIX
MH(EKIIMOHHBIX 3a00JICBAHUN TOMAIITHUX
KUBOTHBIX. JKUBOTHBIC-BPEAUTEIHN, METOIbI
O0pBOBI C )KUBOTHBIMHU-BPEAUTEISIMU.
l'opon xak cpena oOutanus, co3gaHHas
yesioBeKOM. CUHAHTPOTHBIC BUIBI
JKUBOTHBIX. AanTaIus )KUBOTHBIX

B YCJIOBUSIX TOpoja. BocctanoBnenue
YUCJICHHOCTH PEJIKUX BUJIOB )KUBOTHBIX:
0c000 OXpaHseMble TPUPOIHBIC
tepputopuu (OOIIT). buochepnsie
pesepBatbl. KpacHasi KHUTa )KHBOTHBIX
Poccun. Mepsl coxpaneHnus u
BOCCTAHOBIICHHUS KUBOTHOTO MUpA.
Jlemoncmpayuu dyden, KOJUIEKIU,
Ta0IuI, CIaiiaoB, BUACOMUIBMOB H CAHTOB
HNuTepHeTa, MOKa3bIBAIOIINX OXPAHSIEMBIX U
MIPOMBICJIOBBIX JKUBOTHBIX, CITOCOOBI
PBHIOOJIOBCTBA, OXOTHI, AKKJIMMATU3AINH U
pa3BeJeHUs IOMAIIHUX KUBOTHBIX,
KUBOTHBIX CEJILCKOXO3IMCTBEHHBIX
YoM, CIOCOOBI OXpaHbl PEAKUX
YKUBOTHBIX, IPUBJICUCHUS U OXPaHBI
YKUBOTHBIX FOPO/IA.

K TOPOJICKUM YCIIOBHSIM KU3HHU.
OOcyk1eHre BOIIPOCOB CO3aHuUs
MUTOMHUKOB J1JIs1 0€3/J0MHBIX
YKUBOTHBIX, BOCCTAHOBJICHUS
YUCJICHHOCTH PEIKUX KUBOTHBIX
Ha OXPaHSEMbIX TEPPUTOPHUSIX.
OO6cyxaeHue pojiu HayKu

0 )KUBOTHBIX B MPAKTUYECKOU
NEesATEJILHOCTH JIIOJICH.
AprymMeHTUpOBaHNE OCHOBHBIX
MIpaBUJI IOBEJICHUS B TIPUPOJIE

B CBSI3U C OEPEKHBIM OTHOIIEHHUEM
K )KUBOTHOMY MUDY
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Jlabopamopnsie u npakmuueckue
paoombul.

N3ydyeHne HacCeKOMBIX-BpeAUTEEH
CEJIbCKOX03IMCTBEHHBIX KYJIBTYD.
HaGnronenus 3a nTuiaMu B ropoJCKOM

cpene
HToro yacos 1o teMe 3

OBIIEE KOJIMYECTBO 102

YACOB I10 ITPOTPAMME
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9 KJIACC
HaumenoBanue
No KonnuecTBo OCHOBHBIE BU/IbI €S TEIBHOCTH
pa3ziesioB U TeM [IporpammHoe conepkaHue
n/m 4acoB oOy4arommxcs
y4eOHOro npeameTa
1. BBegenue
1.1 | Benenue 1 Cucrtema OMOJIOTHYECKUX HAYK, O3HakOMJIEHHE C  CHUCTEMOW

M3YYarolUX YEJIOBEKa: [IUTOIOTHs,
TUCTOJIOT S, SMOPHOJIOTHSI, TEHETHKA,
AQHTPOIOJIOTHS, AHATOMUS YEJIOBEKA,
(bU3MO0JIOTHS YETIOBEKA U IPYTHE
MEIUIMHCKHE HAYKH.

[Ipodeccun, cBsi3aHHBIE C HAYKAMH

o yenoBeke. [lepcrnekTuBbl pa3BUTHUS
3HaHHUM 00 OpraHu3Me YeJIOBEKE U €ro
CBSI3SIX C OKPYKAKOUIEH CPEIIOu.
JleMoHcTparus Tabaull, CIanIoB,
BUIe0(MIIBEMOB U caiiToB HTEepHeTa,

IMOKa3bIBAOINX PA3HBIC OMOJIOTHYCCKHUE

JTHUCUUTIUIMHBI, CBA3aHHBIE C U3YUYCHUEM
YeJoBeKa, MpodeccHii, CBI3aHHBIX

C U3yYEHHEM OpraHu3Ma 4eJIOBEKa 1
MeTUITMHOMN

OMOJIOTMYECKUX HAYK O YEJIOBEKE.
PackpsbiTHe CyIIIHOCTH HAyK

0 yenoBeKe (aHaTOMUH, (PU3UOJIOTHUH,
AQHTPOIIOJIOTUH U JIp.). Y CTAHOBJICHUE
B3aMMOCBSI3U HayK O YEJIOBEKE

c Apyrumu Haykamu. [IposiBienue
uHTEepeca K mpodeccusiM, CBI3aHHBIX
C U3y4YeHHEM ueloBeKa (ONHrcaHue
npodeccuii)

HToro wacoB nmo Teme

1

2. O0muii 0030p KJIETOK M TKaHeil OpraHu3Ma yejioBeKa

2.1

OOMeH BeIIecTB Kak
OCHOBA XHU3HU
yeJI0oBEeKa

7

OOMeH BelecTB KaKk OCHOBA JKU3HH
yeJloBeKa. beliku, TUIuIbl, YIJIeBOIbI,
HYKJIEMHOBBIC KUCJIOTHI,

HccnenoBanne XMMHUYECKOTO COCTaBa
opranusma. BeisiBiieHne
CYILLIECTBEHHBIX IPU3HAKOB KJICTKHU.
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HU3KOMOJIEKYJISIPHBIE COSTMHEHUS,
BKJTFOYAs] BATAMHHBI. XHMHUECKOE
CTpOEHHUE, 0OCOOEHHOCTU U (PYHKIIUU
OeTKOB, TUTINIOB, YTICBOIOB,
HYKJIEHHOBBIX KHCIIOT U
HU3KOMOJIEKYJISIPHBIX COSTUHEHHIA.

AT® — yHuBepcalibHasi JHEPreTuIecKas
BaTIOTa KiIeTku. O01Iee MoHsITHE

0 kaTabonau3Me (Ha mpuMepe KIETOUHOTO
JBIXaHUS, HAYMHAS C TIOJITOTOBUTEIHLHOTO
aTamna) u anabonu3Me (Ha mpumepe
Pa3TUYHBIX OMOCUHTE30B, MPOUCXOSIINX
B Kj1eTke). CpaBHEHHE KIE€TOYHOIO
JBIXaHUs U OpokeHus. Perymnsius
O€JIKOBOT0, YIII€BOIHOTO, JIUIIHUHOTO
obmena. [IpsiMbie u 0OpaTHBIE CBS3U

B peryisinuu. Ponb pepMeHTOB 1 TOPMOHOB
B IIpolieccax oOMeHa BemiecTB. Hapyiienus
OMOXUMUYECKUX MTPOLIECCOB B KIETKE:
aBUTAMUHO3bI, 1€(EKTHI B paboTe
ornpeaenéHHbIX (HEepMEHTOB U Ipyroe

PackpbITHE TEPMUHOB U ITOHATUM:
O€JIKH, TUTUbI, YTIEBObI,
HYKJIEMHOBBIE KHCIIOTbI, BATAMHUHBI,
oOMeH BemecTB. Onucanue
KU3HEAECATEIBHOCTU KIIETKU
yenoBeka. OnpeeneHre Npu3HaKkoB
aBUTaMHHO30B, TMIOBUTAMHHO30B U
TUIIEPBUTAMUHO30B

2.2

LuTtonorus

[Mutomorus. MHOTOOOpa3ue KIETOK U UX
mud depennuanys. IMOpUOHATBHBIE
CTBOJIOBBIE KJIETKH, NHIYLIUPOBAaHHbIE
TUTFOPUIIOTEHTHBIE CTBOJIOBBIE KIIETKH,
CTBOJIOBBIE KJIETKH B3POCIIOrO YEJIOBEKA.
Knerounsie koHTakTBI. MONEKYIIApHbBIE

OmnpezneneHue No BHEIIHEMY BUAY
(M300paKEHUSIM U CXEMAM)
OpPraHOUJIOB KJIETKH YEJIOBEKA.
PackpeiTHEe TEPMUHOB U IOHATHI
«KJIETOYHOE SIPO», KXPOMOCOMBI»,
«TEHb», NEJCHUE U
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OCHOBBI OTBETA KJIETOK Ha CUTHAJIBI.
[Tonsitue xknetouno rudenu. JlIumut
KJICTOYHBIX JEJICHUH, o0I1Iee
MpeACTaBICHUE O CTAPEHUH HA KIETOUYHOM
U MOJICKYJISIPHO-OHMOJIOTUYECKOM YPOBHE.
OGee MoHSATHE O PAaKOBOM
TpaHchOopMaIUK KIETOK.

Jlabopamopnule u npaxmuueckue
pabomepl.

[TpocMOTp ANMEKTPOHHO-MUKPOCKOTTMYESCKUX
dboTorpaduii nmpemapaToB CTPOCHUS KICTKU
Y MEKKJIETOYHBIX KOHTAaKTOB

nuddepeHupoBKa KIETOK,
«CTBOJIOBBIE KJIETKH

2.3

Twunel TkKaHEN
OpraHu3Ma 4ejIoBeKa

Tunel TKaHeW opraHu3Ma 4eJIOBeKa:
AIUTENUAIbHAsL, HEPBHAS, MbILICYHAS,
COEAMHUTENbHAA TKaHU. XapaKTepUCTHKA U
knaccudukarmu snutenues. Hepeuas
TKaHb: HEUPOHBI U Hellporius. CTpoeHue u
dbusunonorus Heripona. IloTeHiman nokos u
noreHuuan aercteus. [Ilposenenue
HepBHOTO nMMyibca. Knaccuduxanus u
MEXaHU3MBbI pa0OTHI CHHATICOB.
HelipomeauaTtopsl 1 UX peuenTopsl.
MpellIeuHas TKaHb: CKEJIETHAsI, CEpACYHAs U
rnaakas. CTpoeHHe COKPaTUTETbHOTO
arnrmapara nonepeyHoO-M0JI0CATHIX MBIIILI.
MonekysipHble MEXaHU3MbI COKPALICHUS U
pacciabnenus. OTIMYus TIIaaK0N

KnaccudpunnpoBanue TkaHen

Ha OCHOBE MX IIPU3HAKOB. BhIsiBNIEHNE
OTJIMYUTEIBHBIX IPU3HAKOB
paznu4HbIX TKaHeh. O0CcyxaeHne
CBOMCTB BO30yIMMBIX TKaHEH.
HccnenoBaHue THCTOIOTHYECKUX
XapaKTEPUCTHK MpenapaToB
Pa3JIMYHBIX TKAHEU
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MYCKYJIATYpbl OT [OIEPEYHO-TI0I0CATOM.
®duznonaorust BO30YyAUMOCTH U
COKPAaTUMOCTH TJIAJAKOW MBILIEYHON TKAHHU.
CoequnuTenbHas TKaHb: CBOMCTBA,
pAa3JIMYHbBIE TUIIBI KJIIETOK, XapaAKTEPUCTUKA
MEXKKJIE€TOYHOT'O BEIIIECTRA.
Knaccuduxanuys coeTMHUTEIbHBIX TKAHEH:
CcOOCTBEHHO COEJIUHHUTEIILHBIE TKAHU, TKAaHU
BHYTPEHHEHN CPEbl, XpslIeBas TKaHb,
KOCTHAs U IPyTHE.

Jlabopamopnule u npakmuueckue
pabomul.

MuKpOCKONMpPOBAHUE TPENapaToB
OCHOBHBIX TUIIOB TKaHEH

Hroro yacoB no treme 19
3. HepBHas cucTtema
3.1 | HepBHas cucrema 8 Knaccudukanus HepBHOI CUCTEMBI. Onucanue HEPBHOU CUCTEMBI, €€

LenTpanbHas u nepudepuueckas HEpBHasi | OPraHU3aLUU U 3HAYCHUS;
cuctema. CTpoeHue HepBa, 000JI0YKH, [EHTPAJIBHOTO U EPUPEPUIECKOTO,
knaccudukarus HepBoB. CTpoeHue COMAaTUYECKOT'0 U BEr€TATUBHOTO
CIIMHHOTO U TOJIOBHOTO MO3ra. OyHKIIUU OTAEJIOB; HEUPOHOB, HEPBOB,
OTZIEJIOB CIMHHOTO Mo3ra. [IpoBoasiue HEPBHBIX Y3JI0B; PEPICKTOPHONUAYTH;
yTH COUHHOTO MO3ra. AHATOMUS CIIMHHOT'O U T'OJIOBHOTO MO3Ta, UX
TOJIOBHOTO MO3ra: MPOJAOJITrOBaThIA MO3T, CTpOeHHUS U (DYHKIUI; HapyIIeHUI
CTBOJI MO3r'a, CPETHUM, ITPOMEKYTOUHBIMH, B pad0OTe HEPBHOW CHCTEMBI; UX POJIH
nepegHuit Mo3r. CTpoeHHe MO3XKeUKa U B perysinuu GU3noJIOrHYeCKuX
KOPBI OOJIBIIMX MOJTYIIAPUM. dbyHkuit opranuzma. O0bsiCHEHHE
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OYHKIIMU OTAEIOB F'OJIOBHOI'O MO3ra U MX
yacrei. YepenmHoMO3roBble U
CIIMHHOMO3rOBbI€ HEPBBI. CoMaTHyecKas u
BEreTaTUBHAsl HEpBHasA cucrtema. LIeHTpbl
COMATHUYECKOM 1 BEreTaTUBHOM CUCTEM

B LICHTPAJIbHON HEPBHOM CUCTEME.
Pednexropnas nyra. Pednexkropuoe
KoJb10. Heltponnas cets. Knaccudukaruu
pedieKcoB: MOHO- M TIOJMCUHANITUYECKHE,
0€3yCIIOBHBIC U YCIIOBHBIC U JPYTHE.

Ponb nccnenosaunii M.11. I1aBioBa.

®dyukunoHanbHble cucteMsl [LK. AHOXUHA.

Hcnonb3oBanue nmpuHIMNa padboThl
HEHPOHHBIX CETE B UCKYCCTBEHHOM
UHTEJUIEKTE.

Hapymenust paboTsl HEpBHOW CHCTEMBI.
Hewponerenepauuu u COBpeMEHHbBIE
METOAbI X JieueHus. MHCynbT. JIekapcTsa,
MIPOXOISIINE U HE TPOXOSIINE YEPE3
remaTosHIedannueckuii 6aprep. MeToab
UCCIIEJOBAHUS MO3TOBOM aKTUBHOCTH U
CTPOEHUSI CTPYKTYP HEPBHOM CUCTEMBI:
anekTpodHIehanorpadus, perucTparus
AKTUBHOCTH PA3JIMYHBIX OT/IEJIOB MO3ra,
MarHUTHO-PE30HaHCHAst TOMOTrpadus,
KoMIlbloTepHas ToMorpadus. Murepdeiic
MO3T—KOMIIBIOTED.

pedIeKTOPHOTO MPUHIIKIIA PAOOTHI
HEPBHOM CHCTEMBI; OpraHu3aIiu
TOJIOBHOT'O U CIIMHHOT'O MO3Ta, UX
GyHKUMN; OTIIMYUTETBHBIX
MPU3HAKOB BEr€TaTUBHOIO U
COMATHYECKOI'0 OT/IEJIOB HEPBHOM
cuctembl. CpaBHeHHE 0€3yCIOBHBIX U
yclI0BHBIX peduiekcoB. MccnenoBanue
OTJIEJI0B T'OJIOBHOT'O MO3Ta, OOJIBIINX
MoJTyIIapuil 4esoBeka (1o MyJispKam).
OO6cyxaeHre HepBHOU PETYISAIUU
MIPOLIECCOB KU3HEIESITEIbHOCTH
opraHu3mMa 4eynoBeka. BrisiBneHue
NPUYMH HApYIIEHUs pabOoThl HEPBHOU
CUCTEMBI
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Jlabopamopnule u npakmuueckue
paoombul.

HN3ydenue rucToIorn4ecKux npenapaTon
OpPraHOB HEPBHOM CUCTEMBI.

N3yuenue cTpoeHus TOJIOBHOIO MO3ra
Ha MaKeTax

HToro yacoB 1o teme

4. CeHCOpHBIE CHCTEMbI

4.1

CeHCopHBIE CUCTEMBI

CTpoeHue CEeHCOPHBIX CHCTEM: PEIICTITOPHI,
TIPOBOJIAIIAS YaCTh, OTACI KOPHI,
OCYHIECTBIISIIOIIUN 00paboTKY
uHdopmanmu. Knaccudukamms
PELENTOPOB: AIKCTEPOPELEIITOPHI,
UHTEPOPELETITOPHI, IPOIIPUOPELIETITOPHI,
MEXaHUYeCKHe, TeMIepaTypHbIE,
XUMHUYECKHUE, OOJIEBBIE U IPYTUE
peuenTopsl. COMaTOCEHCOPHAs CHCTEMA.
CrpoeHue riasza. 3puTesibHbIe PELENTOPbI
(mamouku 1 Koy0oukn). dusndeckue

Y XUMHUYECKHE OCHOBBI BOCTIPUATHS CBETA.
YépHo-6enoe u 11BeToBoe 3peHue. CTpoeHue
cetuatku. [IpoBenenue n o6paboTka
3pUTENHHOTO CUTHATA. AKKOMOJAITHS.
bunokymnsaproe 3penue. Hapymenus 3penus
U X IpUIHHBL. 3a001eBaHuUs T1a3a
(KOHBIOHKTUBUT U APYTHUE) U UX
npoQuIaKkTHKA.

Ornucanrie OpraHoB YyBCTB U
OOBSICHEHUE WX 3HAUCHUS.
OOBsicHeHHE TyTEH nepenadn
HEPBHBIX UMITYJIbCOB OT PELENTOPOB
JI0 KJIETOK KOPBI OOJIBIIUX
nonywapuii. MccnenoBanne
CTPOCHHS TJ1a3a U yXa Ha MYJIsIKax.
Onucanue opraHoB paBHOBECHS,
MBIIIEYHOTO YYBCTBA, OCS3aHU,
oOOHSIHHS U BKyca. AHaNMH3 1
OILICHUBAHUE BIUSHUS (HaKTOPOB
pHUCKa Ha 3J0POBbE YEJIOBEKA.
Onucanuie npuyuH 3a00J€BaHUI
OpraHOB 3PEHUS U CIIyXa.
O6ocHoBaHuEe Mep TPOQUITAKTHKI
HapyIIEeHUI OPraHOB 3pEHUS U CIyXa
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CoBpeMeHHbIE METO/IbI JICUEHUS
HapyLICHUH 3peHUsI: JlJa3epHas KOPPeKIus,
3aMeHa XpycTajuKa, KIETO4YHasl Tepanus,
IPOTE3UPOBAHUE TJ1a3a U JPYTHE.
CtpoeHue Hapy»HOT0, CPEJTHETO U
BHYTpeHHero yxa. KopTues opras.
MexaHu3M BOCIIpUATUS 1 00paOOTKH
3BYKOBBIX BOJIH. CBSI3b IIEHTpA CIyXa U
neHTpa peun. Hapyiienus ciyxa u ux
npuurHbL. 3a00J1€BaHusl OPraHOB CTyXa
(oTuT U apyrue 3a00JeBaHMs) U UX
npodunaktrka. CoBpeMEeHHBIE METObI
JIeYeHUs HAPYIICHUH CcITyXa: CIyXOBOM
anmapar, MpoTe3UpOBaHUE U JPYTHE.
Anatomust 1 PU3NOJIOTHS BECTUOYIISIPHOTO
anmnapata. OTONUTOBBIN anmnapar.

Opransl BKyca, 00OHSHHUS, MBIIIIEYHOTO U
KOKHOT'O YyBCTBa: aHATOMUS

U (GU3HOJIOTHS, UX HAPYIICHHUS.
Jlemoncmpayusa pazO0pHBIX MOJIENEH T1a3a
U yXxa.

Jlabopamopnusie u npakmuueckue
paoombl.

N3y4yeHue cTpoeHus: opraHa 3peHust

(Ha MyJIsI’KE U BJIQXKHOM Ipernapare).
N3yuenue cTpoeHus opraHa ciryxa

(Ha MyJIsIKE).
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N3ydeHne rucTonornyeckux npenapaTron
OpPraHoB YYBCTB

HToro yacoB 1o Teme

5. JHIOKPHUHHAS cUCTeMAa

5.1

OHJIOKpUHHAs
cucreMa

OrnpeneneHue 1 OCHOBHBIE XapaKTEPUCTUKH
ropmoHoB. Knaccuduxkanus ropMOHOB

10 XUMUYECKOMY CTPOCHHUIO.
Knaccuduxarnus penentopoB ropMOHOB.
MosnekyisipHble MEXaHU3MBI I€HCTBUS
TOPMOHOB Ha KJIETKU-MUIICHH.
DOHJIOKpUHHAs QYHKIIUS TUIIOTalIaMyca.
XKenesbl BHyTpeHHeH cekpennu (Tunodus,
snu(u3, MUTOBUHAS KeEe3a,
NapamruTOBUIHBIC JKeIe3bl, HAIMOYESUHUKH ),
BbIJIEIIEMbIE UMU TOPMOHBI U UX (DYHKIIUH.
JKenespl cMEIaHHOM CEKpeun
(moKenynoyHas kKene3a, MoJIOBbIe
JKEJIE€3bl), BbIACIISIEMbIE UMU TOPMOHBI U UX
¢bynkiuu. ['umoranamo-runoduzapHbie
KOHTYPBI PETYJISILIUU AESITETbHOCTH
HEKOTOPBIX KENE3 BHYTPEHHENU CEKPELIMH.
Hapyuienusi, CBsI3aHHbIE C TUIIO- U
runepPyHKIUIMA TOPMOHOB. Buibl
caxapHOTo nrabera U UX OCJIOKHEHHUS.
Kiierounast Tepanus B Ie4eHUU
SHIOKPUHHBIX 3a00s1eBaHnil. Mukcenema.
[Ipouurie opransl U TKaHU, BBIIACISIONINE

Knaccuduumponanue xenés
B OPraHMU3ME UYEJIOBEKA Ha JKEJIE3bl
BHYTPEHHEH (3HAOKPHUHHBIE),

BHEIIHEN U CMEIIIAHHOU CEKPELIUU.

CpaBHeHuE Ken€3 BHYTPEHHEM,

BHEIIHEN U CMEIIIAHHOW CEKPELIUHU.

OnucaHue >HAOKPUHHBIX
3a0oseBannii. BeIsiBIIeHHE TPUUNH
HapyIlIeHui B paboTe HEPBHOM
CUCTEMBI U SHIOKPUHHBIX JKEIE3.
Ob6cyxaeHne ryMmopaibHOM
PEryJsLU IPOLIECCOB
KU3ZHEICSATEIbHOCTH OpraHu3Ma
YeJI0BeKa
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TOPMOHBI: TIOUKH, CEPALIE, )KEITYJOUHO-
KUIIIEUYHBIN TPAKT, )KUPOBas TKaHb U
Jpyrue.

Jlabopamopnusie u npakmuuecxkue
paoombul.

N3ydeHne rucToornyeckux rnpenapaTon
SHJIOKPUHHBIX OPTaHOB

HToro yacoB 1o Teme

6. [loBenenue

6.1

IloBenenue

PednexropHas Teopust moBeeHUS.
HacnenctBeHHble 1 HEHACTEICTBEHHbIE
dbopmel moBeaeHus. [Ipocreitmme
yclloBHBIE pediekchl. THCTpyMeHTanbHOE U
npyrue hopmbl o0ydeHus. Llenb. MoTus.
Pednexc. [TorpedHOCTH. Pediekc nenu

o [laBnoBy. JIMHaMUYECKUIN CTEPEOTHIL.
NmnipuaTHHT. @UKCHUPOBAHHBIE KOMILICKCHI
NBUKEeHHUI. CUTHAbHBIE CUCTEMBI.

Peus. Meimenue. IlamMaTes 1 €€ BUOHL.
KorautusHbie pyHKIIMH HEPBHON CUCTEMBI.
Posb pa3HbIX OTAENIO0B TOJIOBHOTO MO3ra

B PEryJsiILUY IBUKEHUM, CHA U
00PCTBOBAHUS U IPYTUX CIIOKHBIX
mpoueccoB. MexaHn3Mbl BOSHUKHOBEHUS
sMmoumii. HeliporymopanbsHas perysnus
MOJIOBOTO NoBeAeHus. Hapymenus
MOBEJICHUSI, UX CBSI3b C paOOTON HEPBHOM

N3yuenue pedekTopHOM TeOpUH
noBeicHUs. OnrucaHue yCIOBHBIX
pedekcoB. O0bsICHEHUE
KOTHUTHUBHOM JeSTeIbHOCTH
genoBeka. OOCYKICHHE MEXaHU3MOB
BO3HUKHOBEHUS IMOIMH. BrisiBIIeHNe
NIPUYUH HAPYIICHUS TIOBEICHUS
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151 BHﬂOKpHHHOﬁ CUCTCM, COBPCMCHHBIC
MECTOABI JICUCHUA

Utoro yacoB o teme 4
7. OnoOpHO-ABUraTeJILHBIN annapaT
7.1 | Koctn 4 KocTtu. AHaTomMus KOCTH: HAJJKOCTHUIIA, OOBsiCHEHNE 3HAUCHUSI OTIOPHO-

BHYTPEHHEE BEIIECTBO KOCTU. OCTEOH.
Knaccuduxanus kocteit. Poct kocteil.
CoennHeHHs KOCTEH: MOJBUKHEIE,
MOJTYNOIBUKHbBIE, HEMOABUXKHbIE. CTpOCHUE
CyCTaBa M CYCTaBHOM CYMKH.

OceBoli CKeNeT: yepern, MO3BOHOYHUK,
pE6pa, rpyauna. Koctu nuieBoro

Y MO3TOBOTO OTAENOB uepena. OTaensl
MI03BOHOYHHKA, OCOOCHHOCTH CTPOCHHUS
MIO3BOHKOB B Pa3HbIX OT/IEJAX,
MEKII03BOHOUYHbIE coeMHEHUsA. CTpoeHue
TPYAHOU KIIETKH.

CxkeneTsl NOSICOB KOHEYHOCTEN U
CBOOOTHBIX KOHEUHOCTEH: aHATOMUYECKHE
0COOEHHOCTH BXOJSIINX B UX COCTaB
KOCTEH.

Hapymenus cTpoeHus CKEJIETHOM CUCTEMBI.
Bo3spactHble ©13MEHEHMS, OCTEONIOPO3.
TpaBwmbl. 3ab0€BaHUsT OTTOPHO-
JBUTATEJILHOIO anmnapara, CBSI3aHHbIE

¢ npAMoxoxacHrueM. COBpeMEHHBIE
VMHBA3WBHBIC 1 HEUHBA3UBHBIE METO/IbI

JIBUTATEJILHOIO ammapara.
HccnenoBaHue CTpOEHUS KOCTEM.
KnaccudunnpoBanre THIIOB KOCTEH
U UX coequHeHui. Onucanue
OTJIEJIOB CKEJIETA YEJIOBEKa, UX
3HAYCHMS, 0COOCHHOCTEH CTPOCHUS U
bynkuui. OrieHnBaHUEe BIUSHUS
(bakTopoB prCKa Ha 3JI0POBBE
yenoBeka. Onucanue u
MCIIO0JIb30BaHUE NPUEMOB OKa3aHUs
MEPBOM MOMOIIY MPU TPaBMaAX
OMOPHO-/IBUTaTEIbHON CUCTEMBI
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JICYEHHUSI: IPOTE3UPOBAHUE CYCTABOB U
MEKIMO3BOHOUYHBIX JUCKOB, UCIIPABJICHUE
KPUBHU3HBI TO3BOHOYHUKA U JPYTHE.
Jlemoncmpayus CKenera 4eoBeKa, yepena,
KOHEYHOCTEM, MO3BOHKOB, PACTIUIIOB
KOCTEH.

Jlabopamopnuvle u npakmuueckue
paoombul.

N3ydenue cTpoeHus CKeleTa 4YeaoBeKa

Ha MaKeTax

7.2

Mebnunesl

Mpimiel. PaGota MbIIIII 1o nepeMenieHuto
KOCTHBIX pbI4aroB. MBIIIIIbI,
MPUKPETUISIOITUECS ABYMS KOHIIAMU WJIU
OJIHUM KOHIIOM K KOCTIM. MuUMHYecKue
MBIIIIBI KaK IPUMEP MBIIIII,

HE MPUKPEIUISIONIUXCS K KOCTSIM.

Mpimia Kak opraH JIOKOMOLIMH.
O600ukn MbIIIIIBL. CyXOXKHIIAS ¥ CBS3KH.
JIBUraTenbHble €AMHUALIBI. MBIIIBI-
CHUHEPTUCTHI M aHTaroHucThl. HepBHas
perynsmus padboThl MbIII. Posib cTmHHOTO
MO3Ta, MO3KE€UKa U KOPbI OOJIBIINX
MOTYLIAPH.

OCHOBHBIE MBIIIIIEI TE€JIA YSIIOBEKA.
HaunbGouee pactipocTpaHEHHBIE TPABMBI
MBIIIIEYHON CUCTEMBI U METOIBI UX
npo@uIakTUKU. ATpO(Us MbIIIII,

KnaccudunupoBanye MBbIIIIII.
Onucanue OCHOBHBIX MBIIII] TeJa
YyeJloBeKa, UX 3HAYCHUS,
O0COOCHHOCTEH CTpOoeHUS U (QYHKITUH.
OneHuBaHue BIUSAHUS (PAKTOPOB
pHUCKa Ha 3I0POBbE YEIOBEKA.
Ornucanue ¥ UCIOJIb30BAHUE
pUEMOB OKa3aHUs MEPBOM TOMOIITU
IIPH TpaBMax OTIOPHO-/IBUTATEIHHOM
CUCTEMBI
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IPUYUHBI U JICYEHUE.
Jlabopamopnsie u npakmuueckue
paoombul.

Oka3zaHue nepBoi MOMOIIY ITPU
HOBPEKJIECHUU CKEJIEeTa U MBILII]

HToro yacoB 1o teme

7

8. KpoBeHocHasi u imM(paTH4eCKasi CHCTEMbI

8.1 | Ocobennoctu
CTPOCHUSA U

(b yHKIIMOHUPOBAHUS
CEpJICYHON MBI

3

AHaTOMMS Cep/la: SHI0Kap, MUOKap/I,
AMUKapI, epUKap/I, KeIya0UKH,
npeacepans, KJaraHbl cepala.
Mexannueckasi paboTa cep/ilia Kak Hacoca.
CepaeuHsblil UK. ApTepUATBLHOE
naBiieHue, mynsc. ABromatus. [IpoBoasmas
cCUCTEMa cepjla. DIeKTpuyeckas pabora
cepaua. Jnekrpokapauorpamma. HepsHas u
ryMOpaJibHasl perymsiius padoThl cepla.
Hapymenus paboTsl cepana.
['unepronnyeckas 607€3Hb, CEpICUHAS
HEJIOCTATOYHOCTb, ATEPOCKIIEPO3
KOPOHAPHBIX COCYI0B, MH(MAPKT MUOKapAa
u Tak panee. lllyHtupoBanue,
AHTUOIUIACTUKA, KIETOYHAs Tepanus u
JIpYrue COBPEMEHHbBIE METO/IbI JICUCHHUS
cepAcUHBIX OoJie3Hel. TpaHcIIaHTaus
cepata.

Jlabopamophuvle u npakmuueckue
pabombui.

Onurcanue CTpOEHHUsI CEPIEUHON
MBIIIIIBI ¥ €€ TPOBOJISAIIEH CUCTEMBI.
M3mepeHre KpOBSHOTO JaBJICHUS,
00CyXXJICHUE PE3YIIbTaTOB
uccienoBanud. [loacuér mynbca u
YHClia CEPICUYHBIX COKPAIIEHUN

y 4eJIOBEKa B IMOKOE U ToCIe
JTIO3UPOBAHHBIX (PUZNYECKUX
HArpy30K, 0OCYKJIeHHE pe3yIbTaTOB
uccienosannsi. O0LICHEHNE
HEUPOTYMOPaAJIbHON PETYISALINU
paboThI cepiia B OpraHu3Me
yenoBeka. O00CHOBaHUE
HEOOXOIMMOCTH COOJIOJICHUS MEP
npo(UIAKTHKY CEepAeUHO-
COCYIMCTBIX O0JIe3HEH
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[IpocMOTp TUCTOJIOrMYECKHUX PENAPATOB
CEpJIEYHOM MBIIILIBI.
DnexTpokapauorpadus

8.2

Kposenocnas
cucrtema u
nuMdaTudeckas
cucrema

Kpyru kpoBooOpatienus: 001bII0N U
MaJIbli, OCHOBHBIE COCY/IbI.
Knaccudukaius cocynoB: apTepun,
apTepHOIIbI, BEHBI, BEHYJIbI, KAUJUISAPHI.
PesuctuBHBIE, 0OMEHHBIE 1 EMKOCTHBIE
cocynbl. CTpOeHHE CTEHOK COCY/IOB.
HepBHast 1 TymMOpalibHasT PETysIus
paboTsl cocynoB. CucTeMHast PerysIus
apTepuaIbHOTO IaBIICHUS U JIPYTHX
napamMeTpoB KpoBHu (Oapopeduiekce,
xemopedrneke u Tak najnee). Hapymenus
paboThI cOCy10B. ApTepHalIbHbIE U
BEHO3HbIE KPOBOTEUEHUS U TIEPBasi TOMOIIb
npu HUX. AHATOMUS TUM(PATHIECKON
CUCTEMBI: TUM(]aTHUIECKHe COCYAbl U
mumbartudeckue y3ibl. [[puanHbl IBUKEHUS
KPOBH M TUM(BI 110 COCYIaM.
Jlabopamopnusie u npakmuueckue
pabomeul.

M3ydeHne rucToaoriueckux rnpemnapaTon
CTEHOK COCY/IOB.

[lepBast momo1s Npy KPOBOTCUCHUSX.
W3mepenne apTepuanbHOTO 1aBICHUS U
myJbCca

Onncanue CTpOEHUsI KPyroB
KpoBooOpaienus. CpaBHEHUE
CBOMCTB apTepHii, BEH U KalUJUISIPOB;
PE3UCTUBHBIX, OOMEHHBIX U
E€MKOCTHBIX cocy10B. OObsiICHEHHE
HEHPOryMOpaIbHOU PETYISIUU
paboThl COCYIOB B OPraHU3MeE
yenoBeka. OlleHUBaHUE BIUSHUS
(aKkTOpOB pHUCKA HA 3/I0POBBE
yesioBeka. Onucanue u
UCII0JIb30BaHUE MPUEMOB OKa3aHUs
NIEPBOU ITOMOIIH NTPH
KpoBoTeueHusaXx. Mccnenopanue
OPUYUH JIBUKEHUS KPOBU U JTUMPBI
10 coCyJ1aM
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8.3

Bnytpenuss cpena
opraHusma

KpoBb, TkaHeBast KUIKOCTb, TUMQa.
MexaHn3Mbl MOAAEPKAHUSA BHYTPEHHEN
cpeanl opranusma (romeoctas). CBsizb
BOJIHO-COJIEBOI'0 OOMEHA OpraHu3Ma

¢ GopMHUPOBAHUEM U OTTOKOM TKAHEBOM
KHUJIKOCTH.

XUMHUYECKUN COCTAB IUIa3Mbl KPOBHU.
@OpMEHHBIE 3JIEMEHTHI: SPUTPOLIUTHI,
JICHKOLUTHI, TPOMOOIUTHI. JIelikonuTapHas
dbopmyna. OyHKIIUU Pa3TUUHBIX
dbopmeHHBIX 371IeMeHTOB. KpoBeTBOpeHue u
opraHbl KpoBeTBOpeHUs. MecTta rudenu
Pa3TUYHBIX (POPMEHHBIX JIEMEHTOB KPOBH.
I'pynmiel kpoBu 1o cucreme ABO,
pe3yc-hakTop U APyrue CUCTEMbI
OMpEeIeJICHHS TPYII KPOBH.

[lepenuBaHue nIa3Mbl, SPUTPOLUTAPHOMN U
TpoMOOLIUTapHOU Macchl. bydepHas
GbyHKIMS T1a3MbI KPOBH. TpaHCTIOPT Ta30B
1o kpoBu. Paznmuunbie popMbl
remorjo0OuHa. Perynsius cpoyicTsa
remMorjo0nHa K kuciopoay. CBEpTrIBaHHE
KpoBH, (pOpHUHOIUTHYECKAS U
MIPOTUBOCBEPTHIBAIOIIAS] CUCTEMBI.
HapymeHnus, cBsi3aHHbBIE C KDOBETBOPEHUEM
U QYHKIUOHUPOBAHUEM (OPMEHHBIX
AJIEMEHTOB.

Onucanue BHYTPEHHEH Cpebl
yesoBeKa. M3yuenue npuynHHO-
CJICICTBCHHBIX CBSI3€H MEKy BOJIHO-
COJICBBIM OOMEHOM U
(GYHKIIMOHUPOBAHHEM TKAHEBOM
x)uakocTu. CpaBHeHHE (POPMEHHBIX
aJIeMEeHTOB KpoBU. MccnenoBanue
KJIETOK KPOBHU Ha TOTOBBIX
npenaparax. Y CTaHOBJICHUE
B3aMMOCBSI3H MEXITY CTPOCHHEM
(OPMEHHBIX 3JIEMEHTOB KPOBH H
BBITIOJTHACMBIMU (D YHKITHSIMHU.
Onucanue rpymnn KpoBH.
OObsicHeHNE MPUHIIATIOB
NepesIMBaHus KPOBH, MEXaHU3MOB
cBEpThIBaHMS KpoBH. OOOCHOBaHHE
3HaueHus JoHopcTBa. Onucanue
(haKTOpOB pUCKA MPHU 3a00JICBAHUSIX,
CBSI3aHHBIX C KPOBBIO U
KPOBETBOPECHHUEM
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Jlabopamopnuie u npakmuuecxkue
paoombul.

N3ydeHne rucTonornyeckux rnpenapaTon
KpPOBHU U OPTraHOB KPOBETBOPECHUS

Htoro yacos 1o teme 10
9. UmmyHHasi cuctemMa
9.1 | UmmyHHas cuctema 5 Ncropus pa3putus 3HaHui 00 ummynuTete. | KimaccuduuupoBanue TUIIOB

3nauenue padot U. . Meunukosa,

1. Dpnuxa u APyrux y4€HbIX 110 U3YUCHHUIO
umMMyHHUTeTa. Kitaccudukamnmum
UMMYHUTETa. MeXaHU3MbI BPOXKIEHHOTO

umMMmyHuTeTa. [IpHOOPETEHHBIN UMMYHUTET:

kjaccuukaius TMMQPOIMTOB U y4acTHe
Pa3HBIX TPYII TUM(OIUTOB B
npuobopeTéHHOM UMMyHUTEeTE. [ToHsATHS
aHTutena u antureHa. [Ipesentanus
aHTureHa. Bakunnsl u cbIBOPOTKHA. OpraHbl
LEHTPaJIbHON UIMMYHHON CHUCTEMBI:
KPAaCHBIN KOCTHBIN MO3T U TUMYC.
Opransl nepudepudeckoil UMMYHHOM
CUCTEMBI: ceNle3€HKa, TUM(OY3IIbI,
MUHJAJIMHBI, anneHaukc, [lernepoBsl
onsmku. Ponb TMMyca B co3peBaHnA
T-numponuros. Pors opranos
nepudepuIecKo IMMYHHON CHCTEMBI

B cO3peBaHUU B-muM@poruTos.
OtpunarenpHas ¥ IOJIOKUATEIIbHAS

UMMYHUTETA, 0OBSICHEHUE €TO
3HAYEHUS B KU3HH YEIIOBCKA.
OOcyxJIeHre pOJIu BaKIMH U
Je4eOHBIX CBIBOPOTOK

JUTSI COXpaHEHHUS 3J0POBBS YEIOBEKa.
Cpasuenue cBoiictB T- u B-
TUM(OIUTOB, a TAKXKE
o0ecreynBaeMbIX UMU TUTIOB
uMMyHHUTeTa. MccnenoBanme npuinH
Pa3BUTHS Ay TOUMMYHHBIX
3a00JIeBaHMH, AJIIEPTUICCKUX
peakuuii. I3yuenne ponu
MUKpOOHOMa B (DYHKIIMOHUPOBAHUH
UMMYHHOU cucteMbl. OO0CHOBaHHE
3HAYEHUs TPAHCIIAHTOJIOT U
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ceJIeK1 s B co3peBanuu T- u B-
auMdonuToB. Posib MUKpOQIOpEI UeT0BEKA
B (h)OpMUPOBAHUU HOPMAJIBHOTO
MMMYyHUTETa yesioBeka. Ilatonornu
UMMYHHOU CHUCTEMBI: UMMYHOIE(DULIUTHI,
ayTOMMMYHHbBIE 3a00JI€BaHUs U JIP.
Peakiuu runepuyBCTBUTENBHOCTH, B TOM
yucie asuiepruid. OCHOBBI
TPAHCIIAHTOJIOTUU

NToro yacoB 1o teme

10. AbixaTesibHAsI cUCTEMA

10.1

JIpIxaTenbpHas
cucTeMa

AHaTOMHS IBIXaTEIbHON CUCTEMBI: BEPXHUE
NbIXaTeJIbHbIE ITYTH, HUKHUE JIbIXaTeIbHbIC
nyTH, JIErkue. HocoBble monocTu.
Hocornorka. Porornorka. ['oprass.
Knaccudukanus xpsiieit ropTaHu.
HanropraHHUK U TOJIOCOBBIE CBSI3KHU.
Tpaxes. bpouxu. JIérkue. JIErounsie
y3bIpbKH (a71bBE0JIbI). DU3noIOrus
npoliecca AbIXaHus, pOJib MIEBPAIbHOM
KUIAKOCTH, Tuadparmbl, MeKpEOSPHBIX U
npyrux M. Cypdaktant. Dnactadeckas
TAra JETKUX. J{bIXaTeabHbIE ABUKEHUS.
’KuznenHast EMKOCTB JETKUX. JIErounsie
00BEMBI. HepBHAst 1 rymMOpanbHas
peryJsilusl AbIXaHus.

I'uruena npixanus. TpeHupoBka

OOBsicCHEHHE CYIITHOCTH TpoIiecca
JIBIXaHUs. Y CTaHOBJICHUE
B3aUMOCBSI3U MEXK]TY OCOOCHHOCTSIMHU
CTPOCHHUS OPTaHOB JIBIXaHUS U
BBITIOJTHEMBIMU () YHKITHSMU.
OOBbsicHEHNE MEXaHU3MOB JIbIXaHHUS,
HEUPOTyMOPaJIbHON PETYJIIAIUN
pabOTHI OPTaHOB JIBIXAHUS.
HccnenoBanue >XU3HEHHOM EMKOCTH
JIETKUX, ONPEAECICHUE YACTOThI
JIbIXaHHSI, OOCYXKICHUE TTOTyUYESHHBIX
pe3ysbTaToB. BhIsIBIECHHE TPU3HAKOB
1 IPUIUH UHGEKITHOHHBIX
3a00JIEBAHUI OPTaHOB JIbIXaHUSI.
Onucanue Mep npeaynpexKaeHus
MH(EKITMOHHBIX 3a00JIeBaHUM.
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JbpIxaTesbHbIX MbIIIL. [Ipeaynpexnenue
MOBPEKJEHUS TOJI0OCOBOIO armapara.
Nudpexumonnsie 601€3HU, Nepearouecs
yepe3 BO3AYX, U Mpoune 3a00IeBaHus
OpraHoB JIbIxaHus. BausHue
TaOaKOKypEeHHsI Ha OpPraHbl JbIXaTeIbHOM
CUCTEMBI. ACTMa, 0OCTPYKTHUBHbIE
3a00s1eBaHUs AbIXaTEIIbHON CUCTEMBI.
Jlemoncmpayus MO TOPTaHU, MOJIEIIH,
MPOSICHSIONIEH MEXaHU3M BI0Xa U BbIIOXA.
Jlabopamopnusie u npakmuueckue
pabomel.

N3mepenne o0xBaTa rpyAHON KIETKH

B COCTOSIHMM BJI0Xa U BBIJOXA.
OmnpeneneHne 4acTOThI JbIXaHMUsL.

Bnusiaue pa3innusbiX GakTOpOB HA YAaCTOTY
JIBIXaHUS.

Cruporpadmus.

M3y4eHue rucToJOrnuecKuX NpernapaTon
OpraHOB JIbIXaHHUS

OO0cyxaeHne BpeITHOTO BO3/IEHCTBHS
Ta0aKOKypEHHUsI, HAPKOTUUECKUX U
TICUXOTPOIHBIX BEIIECTB Ha 3I0POBhE
YeJIoBeKa

HToro uacoB mo teme

11. IlumeBapuTebHAsA CHCTEMA

111

[TumeBapuTenbHas
cucTeMa

AHaTOMUS NUIIEBAPUTEITBHON CUCTEMBI:
pPOTOBAsI TIOJIOCTh, MUIIEBO, KEITY/IOK,
MOKETyA0UHAS kKeJie3a, eUYeHb, OT/ICJIbI
TOHKOM KHIIIKH, OTAESIIBI TOJICTON KHIIIKH.
Ctpoenue 3y0a, 3yOHas cucTemMa 4eaoBeKa.

Ornucanuie opraHoB
MUIIEBAPUTEIIBHON CUCTEMBI.
VYcraHoBIIeHHE B3aUMOCBSA3U MEXKY
CTPOCHHMEM OpPraHOB MUIIEBAPEHUS U
BBITIOJIHSIEMBIMU UMH () YHKIIUSIMU.
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PuU3MOIIOrYs MUILLEBAPUTEIBHON CUCTEMBI:

paciierienue 0eIKoB, JIUIHUJIOB,
YIJI€BOOB, HYKJIEUHOBBIX KHUCIOT
noJ AeicTBUEM (HEPMEHTOB,
CEKPETUPYEMBIX Pa3HBIMH OT/EIaMH

MUIIEBAPUTEIIBHOU CUCTEMBI. X UMUYECKUHI

COCTaB CJIFOHBI, JKEIIYJOYHOTO COKa,
MOKETYA0UYHOTO COKA, KEJIUH, COKa
TOHKOM KuIliku. [lonoctHoe n
MPUCTEHOYHOE MUIIEBAPEHNUE B TOHKOM
kuiieyHuKe. OyHKIMU MOIKETYA0UHOM
Kene3bl 1 neuyeHu. DyHKIUU TOJICTON
KUIIKHU. Posib KuteqHo MUKpohaopsl
JIJIS1 YETTOBEKaA.

HepBHas u rymopainbHas peryisiuus
MIPOIECCOB MUILIEBAPEHMUS, YTIIEBOIHOTO,
JIAINIHOr0, OEJIKOBOro OOMEHa.
I'uruena nutanus. HenHdekmonHbIie U
ayTOMMMYHHBIC 3a00JI€BaHUS CUCTEMBI
numieBapenus. [Ipeaynpexnenue
UH()EKIHUA ¥ MPOYUX KETyT0UHO-
KHIIICYHBIX 3200JIeBaHuM (TacTpHUT,
sI3BeHHAs1 00JIe3Hb, aNMEHIUIUT, IUPPO3,
MAHKPEATUT U JPYTHUE), MUIIEBBIX
oTpaBieHU. XenukobakTep Kak (hakTop
pa3BUTHS TacTpUTA U SI3Bbl. BiausHue
KYPEHUSI ¥ aJIKOTOJISI Ha MUIIEBapEHHUE.

OOBsicHeHHE MEXaHU3MOB
MULLIEBAPEHUs], HEUPOI'yMOPAIbHON
PETyJISALUHY MPOIIECCOB MUIICBAPECHUS.
HccnenoBanue neictBus pepMeHTOB
CIIFOHBI Ha Kpaxmall, 00CyKICHHE
pe3ynpTaToB. PackpeiTie ponu
COBPEMEHHBIX METOJIOB U3YUCHHSI
opraHoB numieBapeHus. Onucanue
HEeUH(EKIIMOHHBIX 3a00JIeBaHUH
MUIICBAPUTEIIEHON CUCTEMBI U UX
npuurH. O6G0CHOBaHHE MeEP
popUIAKTUKN WH(PEKITMOHHBIX
3a00JIeBaHUI OPraHOB MHUIIEBAPEHUS,
OCHOBHBIX MPUHIIUIIOB 3I0POBOIO
o0Opa3a KU3HU U TUTUEHBI TUTAHMUS.
OO6cyxaeHne BpeTHOTO BO3/IEHCTBHS
Ta0aKOKYyPEHHsI, HAPKOTUYECKHUX U
TICUXOTPOITHBIX BEIIECTB Ha 3/I0POBHE
YeloBeKa
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PaccrpoiicTBa nuieBoro noBeaeHus.

Jlemoncmpayus Topca 4eaoBeka, TadJIunL.

Jlabopamopnusie u npakmuueckue
paoombul.

Uccnenosanue aeiicTBUS (pepMEHTOB
CJIIOHBI Ha KpaxmaJl.

N3yuyeHue ructoiornueckux nmpemnapaTon
OpraHoOB MUIIEBAPUTEIHHON CUCTEMBI

NToro yacoB 1o teme

12. BeiaeauTejbHAsA CHCTEMA

12.1

BBI}ICJII/ITCJII)HEUI
CHUCTCMAa

CtpoeHue BbIJICTUTETBHON CUCTEMBI:
MMOYKHU, MOYETOUHUKH, MOUYEBOU My3bIPb,
MOYEHCTYCKATEIbHbIN KaHall.
dyHK1IMoHUpoBaHue moyku. Hedpon kak
CTPYKTYpPHO-(DYHKITMOHAJIbHAS €UHUIIA
no4yku. U3HOIOrnYeCKre MPOLECCHI
dbopMupoBaHUs BTOPUYHON MOYH:
bunsTpanus, peadcopOrus, ceKpenus.
Posnb mouku B perymsiiiuu apTepruaibHOTO
napieHus. HepBHasi u rymopasibHas
perymsmnus paboThl OpraHoOB
BBIJICTUTCIILHON CUCTEMBI. 3a00J1eBaHMS
OpPraHOB MOYEBBIAEIUTEILHON CUCTEMBI
(mUCTUT, TUETOHEPPUT, MOUCKAMCHHAS
00JIe3HB U IPYTHE), UX MPETYyIPEIKICHUE.
HckyccTBennas nouka. Jluanms.
TpaHcrmaHTaUMS MOYKH.

Ornrcanuie OpraHoB BhIJICICHUS

B opraHu3me 4enoBeka. OObsICHEHUE
3HAYEHUSI OPTAaHOB CUCTEMBI
BBIJICJICHUS B BBIBEJICHU U
PacTBOPUMBIX B BOJIE BEIIECTB.
YcTaHoOBIIEHUE B3aUMOCBSI3U MEXKTY
O0COOCHHOCTSIMH CTPOSHHUS OPTaHOB U
BBITIOJTHSIEMBIMU UMM () YHKITUSMHU.
OOBsICHCHHE BIUSHUS
HEUPOTryMOPaJIbHOU PETYJIISALUN

Ha pa0OoTy BBIJCIUTEIBHON CHCTEMBI.
HccnenoBanre MECTOIOTOKECHUS
MOYEK HA MYJISIKE YEJIOBEKa.
ApryMeHTUPOBAHHE U OLICHUBAHUE
BIUSHHS ()aKTOPOB pHCKa Ha
310pOBbE uenoBeka. Onrcanue
MIPU3HAKOB 3a00JIeBaHUM, Mep
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Jemoncmpayus Ta0IML, MOJIEIH
«CTpoeHME MOYKHU MIICKOTTUTAIOIIETO,
MYJISKa TIOYEK YeJIOBEKA, BIaYKHOTO
npernapara.

Jlabopamopnusie u npakmuuecxkue
paoombul.

N3ydeHne rucToorn4eckux mpenapaTon
Pa3HBIX YYaCTKOB MMOYKU, MOYETOUHHKA,
MOYEBOTO MY3bIPSI

npouiIakTUKU O0JIE3HEN OPraHoB
MOYEBBIICIIUTEIIBHON CUCTEMBI

NToro yacoB 1o teme

13. ITosioBas cucrema

13.1

ITonoBas cuctema

CTaIII/II/I rameToresne3a. OTimuus ooreHesa

U CIIEpMaToreHe3a Apyr OT Apyra.
OnnonoTBopeHue.

Kenckas nosoBas cuctemMa: SU4HUKH,
MaTOYHbIE TPYOBI, MaTKa, BIAraJIHIIE,
BHEIIIHHUE MOJIOBBIE OPTaHBI.
MeHCcTpyaibHbIN UK.

My»xcKas 1ooBasi CUCTEMa: CEMEHHUKHU
Y [IPOYME BHYTPEHHUE MOJIOBBIE OPTraHBbl,
BHEIIIHUE I10JIOBBIE OPTraHbl.

HepBHas u ryMopanbHas peryisinus
paboThI OPTAHOB MOJIOBOW CUCTEMBI.
[IrannpoBanue 6€peMEeHHOCTH, METOIbI
KOHTPALEIINH, IPEIUMILIAHTAOHHBIN
CKPUHUHT, 3KCTPAKOPIOPAIBHOE
OIUIOOTBOPEHHUE. bEpEMEHHOCTB,

CpaBHeHue ooreHesa u
cnepmarorere3a. O0bsicHEeHHE
CMBICIIa OMOJIOTUYECKUX MTOHSATHH:
raMeToreHes3, NCKYCCTBEHHOE
omnogorBopenue (IKO).
Ornurcanne opraHoB MOJIOBOU
CUCTEMBbI B OpTraHU3Me YeJIOBEKa.
OObsicHEHNE BIHSTHUS
HEUPOryMOPaIbHON PErYISILIAN
Ha pabOTy MOJOBOM CHCTEMBI
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JaKTanus. 3a00JIeBaHUsl, IEPEAIOIIHECS
IIOJIOBBIM ITYTEM.

Jlabopamophule u npaxmuueckue
paoombul.

N3ydeHne rucTonornyeckux npenapaToB
OPTaHOB I0JIOBOW CUCTEMbI

HToro yacoB 1o teme

14. Ko:ka u e€ mpou3BOIHbIE

14.1

Koxa u eé
IIPOM3BOIHBIE

DNUAEPMUC — MHOTOCIIOMHBIN
oporoseBaronuii anutenuii. Ciou
snuaepmuca. Ciou nepmsl. [TogkoxHas
KUpoBas KierdyaTka. [[pon3BOHbIE KOKU:
HOTI'TH, BOJIOCHL. KOKHBIE KeNe3bl: TOTOBBIE,
cajJbHble U MOJIOUHbIe. DYHKIIMN KOKH.
Pouib HEpBHOM U TYMOpPAJIBHOU PETYIIAIUN
B OCYILIECTBICHUU TEPMOPETYIATOPHOU U
IpYrux QYHKIMN KOXKHU.

3a0oeBaHus KOXKH U UX MIPEAYIPEKICHUE.
[IeperpeBanue: COTHEUYHBIN U TEINIOBOMN
ynapsl. Oxxoru. OOMOpPOKEHUS.
[MpodunakTrka u nepBasi TOMOIIh

[P TETUIOBOM U COJIHEYHOM yAapax,
0’KOTaX U OOMOPOKEHUSX.
Jlemoncmpayus MOIENN CTPOEHUS KOXKH,
TaOJIMII, CJIali0B.

Jlabopamopnule u npakmuyeckue
pabombui.

Onucanue cTpoeHUst U PyHKIUH
KOXXH, €€ TIPON3BO/THBIX.
HccnenoBanne BusHAS (PaKTOPOB
OKpYKaroIel cpeibl Ha KOXKY.
OOBbsicHEeHNE MEXaHU3MOB
TepMoperyisiiuu. Onucanve
pUEMOB TIEPBOI TIOMOIIU TIPH
COJTHCYHOM M TEIUIOBOM yAapax,
TpaBMax, 0)K0rax, 0OMOPOKEHUH;
OCHOBHBIX TUTHCHHYCCKUX
TpeOOBaHUI K OJIeXk 1€ U OOYBH.
OO6cyxenne 3a00JIeBaHUN KOXKU 1
UX TIPEeAYIPEKICHUS
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HccenenoBanue ¢ MOMOIIBIO JIYIIBI TBUIBHON
Y JJAJOHHON CTOPOHBI KUCTH.

N3ydeHne rucToaoru4eckux npenapaTon
SIUIEPMUCA U IEPMBI

HToro yacoB 1o Teme

3

15. AjanTanuu OpraHu3Ma 4esjioBeKa

15.1

Anantanun
OpraHu3mMa 4ejioBeKa

5

Tepmoperynsinus: posib KOXKH U COCYJIOB.
l'unoranamyc kKaxk LHEHTP
HEUPOryMOpPaTbHON PEryISIIUN
teruiooomena. [loBenenyeckue aganTaium.
AJlanTanuu 4eyoBeKa, €ro OpraHoB U
TKaHEN K HU3KUM KOHILICHTPALUSM
KHCJIOPOJIa U TUIIOKCUH. Perynamnus
NoTpeOJICHNUS KUCIOPO/Ia TKaHIMH,
sputpomnods. [lepectpoiika MeTabonuzma
KJIETOK B YCJIOBHM THUIIOKCHUHU.
Aganrtanuu K HeIOCTaTKy Pa3InYHbIX
MUTATEIbHBIX BEIECTB. DHEPreTUUECKAs
(GyHKITMS TIIMKOTEHA B TICUCHU U JIMITH]IOB
B )KnpoBou TKaHu. [lopsmok
VICTIOJIb30BAHUS 3AI1aCOB ITUTATEIBHBIX
BeILIECTB B opranu3me. [lepecrpoiika
MeTaboIu3Ma KJIETOK B YCIOBHUSIX
TOJIOJTaHUSL.

[upkanusie put™bl. Bausaue
MPOAOJIKUTEIILHOCTH CBETOBOTO JTHS

Ha HEUPOTYMOPAIBHYIO PETYJIISLIUIO

OO6cyxIeHrne aanTUBHBIX
MEXaHU3MOB YEJIOBEYECKOIO
opranusMma. M3ydenue nepectpoex
MeTabou3Ma 1MoJ| BO3ACHCTBUEM
BHEITHUX (PakTopoB. OOBsiICHEHNE
3HAYMMOCTH (PU3NYECKON
aKTUBHOCTH, PEXUMa JIHS U MUTAHUSA
JUISL 3710POBbS
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IPOLIECCOB KU3HEACITENILHOCTH YEJIOBEKA.
TpenupoBku. Ponb pusnyeckoit
AKTUBHOCTHU B COXPaHEHUU 310POBbSI
yenopeka. [Ipodunaktrka 3a0oneBaHuit
CEepIEYHO-COCYAUCTOMN U BIXaTEIbHOU
CUCTEM M OMOPHO-/IBUTaTEIBLHOTO anmapara.
ApnanTaruu k HeBecoMocTH. Ilepectpoiiku
MeTaboau3Ma B YCIOBUSX HU3KOU
rpaBUTAIU, TPOPUTAKTHKA HETATUBHBIX
MMOCJIEACTBUMN.

Jemoncmpayus nocoduit 1 o0yyarImx
BUJICOPOJIMKOB

Htoro 4yacoB o teme

16. 'eHeTHKA YeJI0BEKA

16.1

['eneTuka yenoBeka

OrnpeneneHue rela v ajuielisi, FTeHOTUIIa
u ¢perorumna. [TorsTHe TOMO-

Y TE€TEPO3UrOThl. 3aKOHBI MeH e .
BzaumoneiicTBue anseneii. MoHOreHHBIE
Y TMOJINT€HHBIE MPU3HAKHA. XPOMOCOMHAs
TEOpHs HACJIEICTBEHHOCTH MopraHa.
KpoccuHroBep u CuemnieHHoe
HaclieoBaHrue. MexaHu3MbI OIpe/IeTICHUS
nosa. [TosoBbIe XpOMOCOMBI U @y TOCOMBI
yenoBeka. HacnenoBanue, CLCIICHHOE

C MOJIOM.

M3MeHYHNBOCTE: HACJIEACTBCHHAS U
HeHacneacTBeHHas. [Ipumepsl

PackpsITHE cMbICIa TEPMUHOB U
MOHSATUI: TOMUHAHTHBIE U
peLeCCUBHBIE PU3HAKH, AJIJIENH,
TOMO3UT0Ta U T€TEPO3UroTa.
O3HakoMJIEHHE C 3aKOHOMEPHOCTIMU
HE3aBUCHUMOTO HacJled0BaHUs,
CUEIJIEHHOTO HACJIEIOBaHHE
MPU3HAKOB, HACJIEIOBaHUS,
CUEIJIEHHOTO ¢ nojoM. OnpeaeneHue
nosna. O6cyxaeHue
3aKOHOMEPHOCTEN U3MEHUYNBOCTHU
MPU3HAKOB (HACTECTBEHHAs U
HEHACJIE/ICTBEHHAs! U3BMEHUYUBOCTB )
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HEHACJICICTBEHHbIX H3MEHECHU
(monudukarnuit). Knaccuduxanus
HACJIEACTBEHHON U3MEHUYMBOCTH

Ha MYTAIIMOHHYIO U PEKOMOUHAIIMOHHYIO.
['enHbIE, XpOMOCOMHBIE 1 TECHOMHBIE
3aboneBanus. [IpuMepsl TeHHBIX,
XPOMOCOMHBIX M TCHOMHBIX 3a00J1€BaHU
YEeJI0BEKa.

[TonynsimmoHHas reHeTrKa.

[Tonsitue renodonaa. Pactipenenenue
4acTOT aJuiesiell B MOMYJIAIUH.

3akon Xapau-BaitnOepra.

Pemienre reHeTHYECKUX 3a]1a4.
Menununckas reneruka. [locrpoenue
POIOCIIOBHBIX MPU aHAIU3E ONPEICTIEHHBIX
MpU3HAKOB. POJIb reHETMYECKUX aHAIM30B
MIpH TJIAHUPOBAHUM M KOHTPOJIE
OepeMEHHOCTH.

CexBeHUpOBaHUE T€HOMA KaK UHCTPYMEHT,
MIO3BOJISTIOIIUI TIPOTHO3UPOBATh (PEHOTHUIT
YeJI0BEKa U JPYTUX KUBBIX OPraHU3MOB,

a TaKxke BUpycoB. buonndopmaruueckue
WHCTPYMEHTHI aHaIN3a FEHOMOB. MeTOIbl
HaIPaBJIEHHOT'0 U3MEHEHUSI TEHOMOB
opranu3MoB. ['eHeTnyeckass uHKEHEpHUs.
['eHOMHOE penakTupoOBaHUE. ITUUECKUE
ACIEeKThl BHECEHUS U3MEHEHUHN B T€HOMBI
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pa3iIM4YHbIX OPTraHU3MOB, B TOM YHUCJIC
YCJIOBCKA.

Jlemoncmpayus Ta0NNLL, TUIAKATOB,
KUHO(PparMeHToB, poJauKoB u3 MHTepHeTa

HToro yacoB 1o Teme

17. AuTpOonoreHes

17.1

AHTpoOnOTreHe3

[TpuMaThI: OTIIMYNTEBHBIC YEPTHI, COCTaB
Y DBOJTIOIIHS OTPsIA.

YHUKaIbHBIE IPU3HAKA TOMUHUI.
[TpssMoX0XkICHNE: TCOPHH BOSHUKHOBCHUS,
aHATOMO-MOP(]OJTOTUYECKUI KOMILICKC
npu3HaKoB. [IpsAMoOxX0XIeHHE B IPYTUX
rpynmnax npumaroB. Pyka,
pUCIIOCOOJIEHHAsI K U3TOTOBJICHUIO U
MPUMEHCHHIO OPYIUi Tpyaa.
Bricokopa3BUTHIN MO3T: TEHACHIIUU

B DBOJIIOIMH, YHUKAJIbHBIE YEPTHI,
MOP(OJIOTHIECKHE OCOOCHHOCTH.
CX0/ACTBO U pa3anuyus YeIOBEKa U
YEeJI0BEKOOOPA3HBIX 00C3bsIH: aHATOMHUS,
AMOPHOJIOTHS, ONOXUMHUS, TTIOBSICHHE.
[IrMmITan3e KaK OJIMKANUIIHN 5KUBOM
POJICTBEHHHK YEJIOBEKA. DBOJIOIHS
YeJI0BEKOOOPA3HBIX 00E3bsH.
Jemoncmpayusa Mymsiken, Tabmuil,
cnaigoB, BUACO(UIbMOB U CAaliTOB
HHTepHeTa, MOKa3bIBAOIINX CTPOCHUE

KnaccudunupoBanue opraHu3MoB

Ha OCHOBE UX cTpoeHus. CpaBHCHHE
110JIy00e3bsiH M BBICIITUX ITPUMATOB,
ITMPOKOHOCHIX U Y3KOHOCKIX 00€3bsIH.
BrisBiIeHNE OTIMYUTEIBHBIX
MIPU3HAKOB TOMUHU]I,
YeJIOBEKOOOPa3HBIX 00€3bsH,
aBCTPAJIONMUTEKOB, MPEJCTaBUTEICH
poaa Homo
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IIPEIKOB COBPEMEHHOTI'O YEJIOBEKa, 00€3bsH-
AHTPONOUIOB, IIPEICTABUTEIICU
YeJI0BEYECKHUX pac.

Jlabopamopnsie u npakmuueckue padomaoi
N3yyenue npeBHENIIEH HCTOPUN

Y DBOJIIOLIMH YEJIOBEKA HA pUMeEpe
KOJUIEKIIMI ¥ PEKOHCTPYKIMH (3KCKypCHus

B IAJICOHTOJIOTMYECKU I My3eil)

NToro yacoB 1o teme

3

18. YesioBek u OKpYy:Kalolias cpeaa

18.1

Yenosek u
OKpy:KaroIias cpena

2

DKoJoruyeckue (PaKTopel U UX JEUCTBHE
Ha OpraHu3M YeJloBeKa. 3aBUCUMOCTh
3I0POBBS YEJIOBEKA OT COCTOSHUS
OKpYy’Karomien cpeapl. MUKpOKIMMaT
JKWIBIX TIOMENeHUH. Tpy yemoBeka.
duznonorus Tpyaa. PaborocrnocoOHOCTH
U YTOMJICHHE.

310pOBbE YETOBEKA KaK COLIMAIbHAs
LHEHHOCTh. PAaKTOPHI, HAPYIIAIOLIHE
310pOBbE: TUIIOJIUHAMUS, KYPEHHUE,
ynmoTpebieHne ajJKoTos, HAPKOTHKOB,
HecOaTaHCUPOBAaHHOE MU TAHKE, CTPECC.
VYkpennenue 310poBbs. Kynbrypa
OTHOMICHUS K COOCTBEHHOMY 37I0POBBIO U
310pPOBBIO OKPYKAIOIINX.
AHTpPOITIOr€HHBIE BO3JICHCTBUSA HA CPEY.
Hapymenue kpyroBopoTa BelIeCTB

ApryMEeHTHPOBaHHUE 3aBUCUMOCTH
3JI0pPOBbS Y€JIOBEKA OT COCTOSTHUS
OKpYyarolien cpenbl. AHAIIN3 U
OlLICHMBAaHUE BIHUSIHUS (aKTOPOB
pHUCKa Ha 37J0pOBbE YeJIOBEKA.
O6ocHOBaHuUE 3/10pOBOTO 00pa3a
’KU3HU, pallMOHAIBHON OpraHU3aluu
TpyJa ¥ TOJTHOIIEHHOTO OT/AbIXa
JUTSI IO PKaHUs TICUXUYECKOTO 1
(bU3HYECKOro 30POBBS YEIOBEKA.
OO6cyxaeHre aHTPONOTEHHBIX
BO3JEHUCTBUI HA IPUPOLY,
TJI00ATBHBIX YKOJIOTHYECKUX
po0IeM, PO OXPAaHBI IPUPOIBI
B COXPAaHEHUM KU3HU Ha 3emiie
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‘{’LAX)aJlblld)l PavUHIdA_TPUT DAMMdA T DHAOJT

B Onocepe. AHTPOIIOTEHHBIN KPYTOBOPOT.
DKOJIOTMYECKHUE KPU3UCHI U UX PUUUHBI.
KosBosmtorust 0611ecTBa v MPUPOIHI.
PannonanbHOE NpUPOI0NOIB30BAHKE.
3Ha4YEHUE OXPaHbl OKPYKAKOLIEN
OPUPOJAHON CPeNbl AJI COXpaHEHUs
YeJI0BEYECTBA.

Jlemoncmpayusa TabNull, MJIAKaTOB,
KUHO(PAarMeHTOB, BUIEOPOJIUKOB

u3 urepuera

hr 20 Va = = N
Tt 1T—9 KIaCChl (YyTIyOICHHBINT yPOBCHD)

Hroro yacos mo reme 2
OBIIEE KOJIMYECTBO 102
YACOB I10 ITPOT'PAMME

MeToauyecKasinoyiep:KKa

B pamkax meromaudeckoi mojepKKu BBeAeHUs (enepaabHbIX pabouyux MporpaMm IO OMOJOTHH OCHOBHOTO OOIIEro U

cpeanero oo6mero oopazoBanus ®I'BHY «MICPO» noaroToBieHsl Memoouueckue nocoous u pekomeHoayuu.

— IIOCTH)KGHHCMGT&HDCI[MGTHBIXDGBVHBTaTOBBDaMKaXI/I?vV‘-IeHI/IH npeIMETOBECTCCTBCHHO-HAYYHOI'O 010Ka. 5—9 KyaccHl.

— OI'BHY «CPOy», 2023. —URL:https://edsoo.ru/wp-content/uploads/2023/12/estestvenno-nauchnyj-blok 01.pdf

— buonorus (yrmyonéuseiii ypoBeHn). Peammsammst TpeGoBanuit  DI'OC cpemnero o0r1ero

—®I'BHY «CPOy, 2023. —  URL:

o0pa3zoBaHMsL.

https://edsoo.ru/wpcontent/uploads/2023/08/mp biologiya formatdocx 26082023 na-sajt.pdf
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o DetepanpHasg §a6oqaﬂ npor,PaMMaCI buonorus. 79 knaccel ﬁﬁn¥6n" {HEI 0130115)
— Cucrema OLCHKHN AOCTUKCHUM INIIAHUPYCMBIX Hp%)_lIMCTHBI pE3yJIbTaTOB O BOCHHHY‘IG6HOFOHP€ €Ta«bHOJIOTHUAN.O—

9xnaccel.—PI'BHY «MCPO», 2023. — URL.: https://edsoo.ru/wp-content/uploads/2023/10/metodicheskoe-posobie.biologiya.pdf

— buonorus (6a3oBsiit ypoBeHs). Peanuzanust TpedoBanuit ®I'OC ocHoBHOTO 00111eT0 00pazoBanus. — DI'BHY «CPOy,

2023. — URL: https://edsoo.ru/wp-content/uploads/2023/08/.pdf

— Meronuueckue pekoMeHJaluuu 1o (GOpMHUPOBAHUIO (YHKIHMOHAIBHOM TpaMOTHOCTH oOOywaroumxcs 5—9 KiaccoB ¢
HCIIOJIb30BAaHUEM OTKPBHITOro OaHka 3agaHuil Ha uudpoBoi miaThopMe MO IIECTH HampaBiICHUSIM (PYHKIIMOHATLHON
IPaMOTHOCTH B y4eOHOM Mpolecce U IJs MPOBEAEHUS BHYTPUIIKOIBHOTO MOHUTOPHHra (hOPMHUpPOBaHUSA (PYHKIIMOHATIBHOMN

IPaMOTHOCTH 00 y4arOIUXCA. — ®I'BHY «H1CPO PAO», 2022. o URL.: https://edsoo.ru/wp-

content/uploads/2023/08/metodicheskie-rekomendaczii fg 2022 itog.pd

[IpoBenens! cemunapsl O MUPOKOMY CIIEKTPY MPoOIeM peanu3anuu GpeaepaabHbIX paboynx MporpamMmm mo OUOJIOTHH:
— CemuHap JUisi HOBBIX PErHMOHOB. YueOHble mnpeaMmersl «Dusukay, «Xumusinu «buonorus» B cucteme o011ero

oOpa3oBanus Poccutickoit @enepamnmu. — URL: https://vk.com/video-215962627 456239616

— OcobenHocTHpaboYeHTPOrpaMMBbIITOBHEYPOUHOU A TEIEHOCTH

«CoBpeMeHHbIearpoOnoTeXHOIOTHN»(arpoduoTexaonornaeckuinpodmis). —URL: https://vk.com/video-215962627 456239428

— O06 0coOeHHOCTAX OpraHu3anuu OOydeHHs OHWOJOTMH MO HOBBIM (enepanbHbIM pabounm mporpammam. — URL:

https://vk.com/video-215962627 456239294

— YckopensslinepexoaaadenepanbayopadouyonporpammyOOO no 6uonoruu B 9 Kiracce: METOUYECKUE TPYAHOCTH H

npuMep Tematndeckoro mianupoBanus. — URL: https://vk.com/vide0-215962627 456239304
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https://vk.com/video-215962627_456239294
https://vk.com/video-215962627_456239294
https://vk.com/video-215962627_456239304

denepanpHas padouas nporpamma | buonorus. 7-9 kmaccel (yriryOa&HHBIA YpOBCHb)

— Peanuzauus dI'oC OCHOBHOTO oOuiero oOpa3oBaHus: JOCTUXKEHUE
MeTanpeIMETHBIXPE3YIbTaATOBBPAMKAXH3yUeHUydeOHOTOTIpeIMETa

«Bbuonorus».—URL:https://vk.com/video-215962627 456239362

— HHTepakTuBHBIE CpeACTBAa OOYYEHHS KaK OJMH W3 MHCTPYMEHTOB peain3anuu ¢elneparbHOl padodeil mporpaMmbl Mo

Ouooruu OCHOBHOTIO 001ero oopasosanus. — URL: https://vk.com/vide0-215962627 456239422

C uenbio OKa3zaHHs MOMOIIM YYUTENIO B MPENOJAABAHUHU CIOXKHBIX TE€M MOJTOTOBJIEHBI MemoouuecKue UHMepaKmueHble
Kelcwl:
— buomnorus. 6 KJ1acc / Jluct U cTebenb KaK OpraHsl JIbIXaHHUSI. — URL:

https://static.edsoo.ru/projects/case/2024/000/bio/1/index.html

— Buonorus. 6 xnacc / Xumuueckuii cocrtas kiietku. — URL: https://static.edsoo.ru/projects/case/2024/oo00/bio/2/index.html

— bwuonorus.10xmacc/buocuaTez0enka. PeakiimuMaTpuyHOroOCHHTE3a. —

URL:https://static.edsoo.ru/projects/case/2024/soo/bio/2/index.html

— bwuonorwus.10knacc/I'enerukamnona. Hacinenopanue npusHakoB, CLIEIUIEHHBIX C I1OJIOM. - URL:

https://static.edsoo.ru/projects/case/2024/soo/bio/1/index.html



https://vk.com/video-215962627_456239362
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