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Pabouas nporpamma mo yueOHoMy npeamery «buosmorusy (yrinyOaeHHbINH YPOBEHb)
(mpeametHas obmacth «EcTecTBeHHO-Hay4dHBIC MPEAMETHI») (Jajieeé COOTBETCTBEHHO -
nporpaMma no OMoJ0rvU, OMOJIOTHS) BKIIIOUAET MOSACHUTEIBHYIO 3alIUCKY, COACPKAHUE
oOydeHus, TUIAaHUPYEMBbIE PE3yJbTaThl OCBOCHHUS MPOTPAMMBI IO  OHMOJIOTHH,
TEMaTUIeCKOe TUTAHWPOBAHHUE.

INOACHUTEJIBHASA 3AIINCKA

[TporpamMma 1o 6MOJIOTHH OCHOBHOTO 00IIeT0 00pa3oBaHus (yTiayOJIeHHbBIN yPOBEHb)
COCTaBJICHAa HAa OCHOBE TPEOOBAHMI K pe3yJibTaTaM OCBOCHUS OCHOBHOM 00pa3oBaTEIbHON
IporpamMMbl OCHOBHOT'O 00111eT0 00pa3oBaHus, npeactaBieHHbx B DI'OC OO0, ¢ yuerom
dbenepanbHOlt  pabodeil mporpaMMbl  BOCHUTaHUS IS 00IIE00pa3oBaTEIbHBIX
OpTraHu3alni.

[Iporpamma 1o OHMOJOTMM OpPHEHTHUPOBAHA Ha OOYYaIOIIUXCS, MPOSBISIOMINX
MOBBIINICHHBIA HMHTEpPEC K M3y4YCHUIO OMOJIOTMH, W HampaBiieHa Ha (OpMUpPOBAHUE
€CTECTBEHHO-HAYYHOM TpPaMOTHOCTA M OPTraHMU3aIMI0 H3y4YyeHHs OWOJIOTMM Ha
NeSATEeILHOCTHOM OCHOBEe. B mporpamme mo OHOJIOTMH YYUTBHIBAIOTCS BO3MOXKHOCTH
ouonorun B peanuzanuu TpeboBanuit ®I'OC OO0 k MIaHUPYEMBIM JUYHOCTHBIM,
METaNnpeIMETHBIM U MPEIMETHBIM pe3yJibTaTaM OOy4eHHUs Ha YriayOJIeHHOM YpOBHE, a
TaKKe peasin3alusi MeXKIPEAMETHBIX CBS3EH €CTECTBEHHO-HAYUYHBIX YUEOHBIX TPEAMETOB
OCHOBHOT'0 00IIIeT0 00pa30BaHUsI.

[Iporpamma BKITIOUAET pacrpeielieHue coliepKaHusi yueOHoro Marepuania ¢ 7 mo 9
KJIacC, a TaKXK€ PEKOMEHAYEMYIO MOCIEA0BATEIbHOCTh U3YYEHUS TEM, OCHOBAHHYIO Ha
JIOTUKE Ppa3BUTHUS TPEIMETHOTO COJACP)KAHUS C YUYETOM BO3PACTHBIX OCOOCHHOCTEH
00yuUaroImxcs.

[Iporpamma no Ouosioruu pazpadboraHa ¢ LENbl0 OKa3aHUs METOJINYECKOW TOMOLIA
YUHUTEIIO B CO3IaHUM paboueil MporpaMmbl 10 y4eOHOMY MPEIMETY.

B nporpamme mo 6uosioruu onpeaessitoTcs OCHOBHBIC 1I€TT M3Y4YeHUsl OMOJIOTHH Ha
yIIyOJIGHHOM YpPOBHE OCHOBHOTO OOIIEro o0Opa3oBaHMs, TUIAHUPYEMbBIE pE3yJIbTaThl
OCBOEHHS Kypca OMOJIOTUH: JIMYHOCTHBIC, METAPEIMETHBIE, PEIMETHBIE.

buosioruss BHOCUT CYIIECTBEHHBIA BKJIAJ B Pa3BUTHE y OOYYAIOIIMXCS HAyYHOTO
MHUPOBO33pEHUs, BKIItOUass (GopMUpPOBaHHUE MPEACTABICHUN O METOAaX MO3HAHUS KUBOUH
IPUPOBI, TO3BOJISIET CHOPMHUPOBATH CUCTEMY HAYYHBIX 3HAHUN O JKUBBIX CHCTEMAX,
YMEHUS UX MIPUMEHSTH B Pa3HOOOPA3HBIX KU3HECHHBIX CUTYAIIHSIX.

buonornyeckas moArotoBka Ha YriIyOJI€HHOM YpPOBHE CIIOCOOCTBYET pPa3BUTHUIO
MOTHBAIUU K W3YUYCHHUIO OMOJIOTHUHU, TOHUMAHUIO OOYYaIOIUMUCS HAYYHBIX MPUHIIUIIOB
OpraHu3alluy JICITEIBHOCTH YeJIOBEKa B KUBOW MPHUPOJIE, MO3BOJISIET 3aJI0KUTh OCHOBBI
HKOJIOTHYECKON KyJIbTYpBI, 370pPOBOTO 00pasza >KH3HU, CIIOCOOCTBYET OBJIAJICHHIO
00yJaronMMuUCcs CeHaIbHBIMUA OMOIOTHYECKUMU 3HAHUSIMHU, 3aKJIa/IbIBAIOIIIUMHA OCHOBY
TS JaibHENIero OMoI0ruuyeckoro oopa3oBaHusl.
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[ensamu oOydeHHs: OHOJIOTHM Ha YypPOBHE OCHOBHOIO OOIIEro o0Opa3oBaHUS
(yriryOsieHHbBIN YPOBEHbB) SIBJISIFOTCS:

pa3BUTHE HWHTEpeca K HM3YUYCHHUIO >KU3HEACSITEIBHOCTH OUOJOTHYECKUX CHUCTEM
pa3HOro YPOBHS OpraHU3aIH, 0OCOOEHHOCTSM CTPOCHHUS, )KU3HEIEATEITHHOCTH OpraHu3Ma
YeJI0BEKa, YCIOBHIM COXPAaHEHUS €ro 3710POBbS;

dbopMHpoBaHUE YMEHUN TMPUMEHSITh METOJIbI OMOJIOTMYECKON HAYKH JJIsl U3y4EHUS
OMOJIOTMUYECKUX CHCTEM, B TOM YHCIIC OPraHU3Ma YeJIOBEKa,

BOCIIUTAHUE DKOJIOTUYECKOW KYyJIbTYphl B I1EIAX COXPaHEHUs COOCTBEHHOTO
3I0POBbSI M OXPAHbI OKPY>KAIOIIEH CPe/Ibl;

pa3BUTHE TMPEACTABICHUI O BO3MOXHBIX cdepax Oynymed mnpodeccHoHaIbHOU
NEesTEeIbHOCTH, CBSI3aHHOM ¢ OMOJIOTHEl, TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY TIpoduis u
HaANPaBIEHHOCTH JAIbHEHIIIETO 00YYCHHSI.

JloctmxeHne 1ened mnporpaMMbl IO OMOJIOTUM OOECHEYMBAETCA pPELICHUEM
CJIEYIOIINX 3ajau:

npuobpereHre 0O0ydJalOMMMUCS 3HAHWA O JKUBOW MPUPOAE, 3aKOHOMEPHOCTIX
CTPOCHMSI, IKU3HEHCATENIBHOCTH W CpefoodOpasyrolieil poau TpuOOB, pacTeHuil,
KUBOTHBIX, MHUKPOOPTaHHW3MOB, O YEJOBEKE KaK OHOCOIMAIbHON cHCTeMe, O POJHU
OMOJIOTMH B MPAKTUYECKON JIEATEIbHOCTHU JIIOJICH;

OBJIQJICHUE YMEHUSAMU MPOBOJUTH MCCIECNOBAaHUS OOBEKTOB YKUBOW MPUPOIBI C
UCIIOJIb30BaHUEM  JJaOOpPAaTOPHOTrO OOOPYJOBaHUS W HUHCTPYMEHTOB  IU(PPOBBIX
nabopatropuii, OpraHu3aluy HaOJIIOIEHUS 32 COCTOSTHUEM COOCTBEHHOI'O OPraHNU3Ma;

OCBOCHHME MPUEMOB pabOThl C OMOJOrMYEecKOW HH(OpManued, B TOM YHCIE O
COBPEMEHHBIX JIOCTIDKEHUSX B 00JacTHM OWOJOTHH, €€ aHajdnu3 M KPUTHYECKOe
OLICHUBAHMUE;

OCBOEHHUE HKOJIOTMYECKH TPAMOTHOTO TIOBEICHUS, HAMIPABICHHOTO HA COXpaHECHHE
COOCTBEHHOT0 3/10POBbsI U OXPaHbl OKPY KAl MPUPOIHOMN Cpeabl;

npuoOpeTeHne MpenacTaBieHuid o cdepax npodhecCuOHATBHOM N1eATeNbHOCTH,
CBSA3aHHBIX C OHOJOTMEH W COBPEMEHHBIMHU TEXHOJOTHUSIMH, OCHOBAaHHBIMH Ha
JOCTHKEHUSIX OMOJIOTHH.

OO11ee YncI0 YacoB, pEKOMEHIOBAHHBIX JIJISl U3YyUYEHUsl OMOJIOTMH HA YIIIyOJIEHHOM
ypOBHE, - 272 yaca: B 7 kiacce - 68 gacoB (2 yaca B Hezeno), B 8 kiacce - 102 gaca (3
yaca B HeJlelro), B 9 kimacce - 102 gaca (3 yaca B HEZIeIHO).

[Ipennaraemerii B mporpamMme TO OHOJOTHU TIEpEUYeHb JTA0OPATOPHBIX W
OPAaKTHUECKUX pPaldOT SBISIETCS PEKOMEHAATEIbHBbIM, YYWUTENb JeJaeT BBIOOp MpH
MIPOBEJICHUH JIA0OPATOPHBIX pabOT M OTMBITOB C yUYETOM MHIUBUIYATBHBIX OCOOCHHOCTEH
00ydJarmuXxcsi, CHUCKAa SKCICPUMEHTAIBHBIX 3aJaHUl, TMpeaaraéMbIX B paMKax
OCHOBHOTO FOCYJJapCTBEHHOTO 3K3aMeHa M0 OMOJIOTHH.

Bo3MokHa KOPPEKTHPOBKA OOIIETO YKCIIa 4aCOB, PEKOMEHI0BAHHBIX JJIs U3YUCHHUS
npeaMera, ¢ y4eToM HHAMBUAYalIbHOTO MOAXOAAa OOpa3oBaTENbHBIX OpraHU3aluil K
yriayOJdeHHOMY HW3Y4YeHHMIO OHOJIOTMH, B paMKax COOJIIOJIGHUSI TUTHEHHYECKUX
HOPMAaTHBOB K HeJleTbHOU 00pa30BaTEIbHOM Harpy3Ke.
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COJEPKXAHUE OBYYEHUA

7 KJIIACC

BBenenue

[{utonorus - Hayka o kieTke. CoBpeMeHHasl KiieTouHas Teopus. KneTka - equnuiia
CTPOCHHS, KUZHEACITEIbHOCTH U PA3MHOXKEHHUS )KUBOT0. XUMUYECKUNA COCTAB KIIETKH.
CtpykTypHas opraHu3aius KIeTKU. DYKapuOTHbIE U MPOKapUOTHBIE KIETKU. MeMmOpaHa.
[Muromnasma. Opranounbl. Enunas mMeMmOpaHHas cucTeMa KIEeTKH. MUTOXOHIpPUU U
rractubl. Llutockener u opranouibl ABMKEeHUA. Anpo. Xpomocomsl. ['eHbl. Y 1BOCHUE
xpomocoM. [InonanocTs kietku. Kietounsiii nukia. Mutos. Meiio3. Pazmuoxenue. Tumsl
JKU3HEHHBIX ITUKJIOB.

Bupyconorust - Hayka o BHUpycax. Bupycel - Hekinerounsle (opmbl. Bxian
POCCUHCKHUX U 3apyO€KHBIX YUEHBIX B pa3BUTHUE BUPYCOIOruu. BupycHbie 3a001eBaHMs
pacTEeHMH, )KUBOTHBIX U YejoBeKa. Mepsl MpodUIaKTUKA BUPYCHBIX 3a00JI€BaHUIA.

CoBpeMeHHas KJIacCU(pUKAIUA OpPraHU3MOB, OCHOBHBIE IIPUHLIAIIBL.
Knaccudukanuss opraHu3mMoB U 3BOJIIOLMOHHOE ydeHue. Teopus spomonuu Yapibza
HapBuHa.

Metonbl Hay4yHOro mno3HaHusi B Owuonoruu. [IpaBuima paboOTBl €O CBETOBBIM
MHKPOCKONIOM. BpeMeHHbIE U IOCTOSHHBIE MUKPOTIPENApaThl. MeTOIMKa IPUTOTOBIICHHUS
BPEMEHHBIX  MHMKpompenaparoB.  MHUKpOCKOMs ~ ONTHYECKas,  DJIEKTPOHHAsd,
CKaHUPYIOLIas, 30H10Basl.

Jlemoncmpayusa: TIOPTPETOB YYEHBIX, MHKpodoTorpaduii KIETOUYHBIX CTPYKTYD,
BBITIOJIHEHHBIX C MIOMOIIBIO PA3JIMYHBIX TUIIOB MUKPOCKOIIUH.

Jlabopamopuuvie u npaxmuueckue padomot.

[TpaBuiia TeXHUKH 0€30MACHOCTHU MPHU MPOBEACHUH JJAOOPATOPHBIX U MPAKTUYECKUX
pabot. OCHOBBI MHMKPOCKOTHMH: MPUTOTOBIIEHWE BPEMEHHBIX IpemapaToB U paboTa ¢
MUKpocKkoroM. OpopmiieHre pe3yIbTaToB padoThl ¢ MUKPOCKOIIOM.

bakrepuu u apxeu

Mukpobuosoruss - Hayka O MuKpoopranu3max. OCOOEHHOCTH CTPOEHUs
MPOKApUOTHOM KieTku. MHorooOpasue ¢opm kieTok OakTtepuii. PocT u pasmHoxeHUe
oaxTepuil. Criopsl OakTepuii. JKu3HenesTenabHOCTh OaKTepHil: aBTOTpO(HbIE
u retepotrpodHbie, aHadpoOHbIe U adpoOHbIe OakTepuu. [luanobakrepuu U UX POJb B
IpUPOJE.

OcoOeHHOCTH OpraHW3allud apXe W WX OTiauuMs oT Oakrtepwii. Pomb apxedt u
OaxkTepuil B BO3HUKHOBEHUH 3yKapHOTOB.

PacnipocTpaHeHHOCTh OakTepuil U apXeil, UX PoJb B MPUPOJE U KU3HU YEJIOBEKA.
Posp 6akTepuil B OMOTreOXMMUYECKUX ITUKIIaX.

Jlabopamopnwie u npakmuyueckue padbomol.
N3yuenne MeTo10B Ae3UH(EKIIUN U CTEPHIIA3AIIH.



®enepanbHas padouas mporpamma | buonorus. 7-9 kiaccsl (yriayOiaeHHBINH YPOBEHD)

N3yuenue mopdonoruu 6akrepuii Ha MUKPOCKOIMYECKHUX Mpernaparax.

MHoroo6pa3ue 0JHOKJIETOYHBIX JYKAPUOT

OCHOBHbBIE MPU3HAKU OJHOKJIETOYHBIX 3yKapuoT. CTpoeHHE, NBUKEHUE, IUTAHUE,
Pa3MHOXKEHHE OJHOKIIETOYHBIX aBTOTPO(MHBIX U FeTEPOTPOPHBIX FYKAPUOT HA MPUMEpPE
ABIJICHBI M TPUTIAHOCOMBI, TPUXOMOHAIBI M KUIIIEYHOU JIIMOIINN, HHBY30puH Ty HeTbKU U
MaJISIPUIHOTO TIa3MOJIUs, paauosipuil U dopamunudep, ameObl MpoTes, AUATOMEH.
3HaYeHUE OJIHOKJIETOYHBIX AYKApUOT B MPHUPOJIC U KU3HU uyesoBeka. CoHHas OOJE3Hb,
6one3ns Illaraca. KoxxHbIi 1 BUCLiepaibHbIN JeiiManno3. Tpuxomonuas. JIamo6mmos.

Jlabopamopnsle u npakmuyueckue padbomot.
M3yyeHne OJHOKIETOYHBIX OPraHU3MOB IOJ MHKPOCKOIIOM Ha BpPEMEHHBIX M
(uKCHPOBAHHBIX MUKpOTIpEnapaTax.

ApXxeniacTuIHble, HJIH «PACTEHUS

boraHuka - Hayka O pacTEHUsX.

Kpatkass uctopus pa3Butus OoTaHMKUA. boTaHMkKa M OOBEKTHI €€ MCCIEIOBAHUM.
OO0beM 1HapcTBa «pacTeHHs» B COBPEMEHHOM cUCTeME opraHmdeckoro Mmupa. Pasnmensl
Oootanuku. CBsA3b OOTaHMKM C JOPYIMMH OHOJIOTMYECKUMH HayKaMH, MEIWLUHON U
CEIbCKUM XO35UCTBOM. Posib OoTaHMKK B (hOPMUPOBAHMHM COBPEMEHHON €CTECTBEHHO-
HayyHOW KapTuHbI MHpa. [lepcnekTuBbl pa3BuTHd OOTaHUKU Kak Hayku. [IpumeHeHue
OoTaHMYeCKHUX 3HaHUW yenoBekoM. [Ipodeccun yenoBeka, CBA3aHHbIE ¢ OOTAHUKOM.

ﬂ emoncmpauus 1OpPpTPCTOB YUCHDBIX, JKUBBIX paCTeHI/IfI, KOJUJICKIIMHU U Mme;Keﬁ.

OO01as opraHu3anysi paCTUTEILHOIO OPraHUu3Ma.

PacTutenpHas KieTka U €€ 0COOEHHOCTH.

PacturenpHbie Tkanu. OTKpBITHE PAacTUTENbHbIX TKaHel. CTpoeHne W (QyHKIUU
pacTuTenbHbIX TKaHeW. [IpocTbie U ciokHble TkaHu. OOpa3oBaTeNbHbIE, TOKPOBHbIE,
OCHOBHBIE, MEXaHUYECKHUE, IIPOBOISIINE TKAHHU.

Oprasbl M CHCTEMBI OPraHOB pPACTUTEIBHOIO OpraHu3Ma, HMX B3aUMOCBSA3b.
PacturenbHbIi Opranusm Kak eJuHOE 1enoe. BeretaTuBHbIE U T€HEPATUBHBIE OPTaHbl.

Jemoncmpayusn ONBITOB 1O OOHApYy>)KEHHIO B CEMEHAX pACTEHUM BOJBI,
MUHEPAIBHBIX U OPraHUYECKUX BELIECTB, Kpaxmaia, OeiKa U Kupa.

Jlabopamopnwie u npakmuueckue padomol.

N3ydeHne CTpOEHHSI PpACTUTENBHBIX KIETOK Ha TOTOBBIX M BPEMEHHBIX
MHKpOITpenaparax.

HabGnrogenue nporecca mia3mMoiin3a U Aemia3Moin3a B paCTUTEIbHBIX KJIETKaX MO
MHKPOCKOTIOM.

N3yuenne ocoOEHHOCTEH CTPOCHMSI TKaHEH pacTeHWH Ha TOTOBBIX M BPEMEHHBIX
MUKpOIIpenaparax.

W3yueHue CTpOECHHUS OPraHOB pACTCHUN HA JKUBBIX OOBEKTaX U repOapHBIX
oOpaznax.

CnopoBble pacTeHus.
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Kpacnsie, 3enenpie 1 XapoBble BOAOPOCIH. AJIBrOJOTHS - HAYKa O BOAOPOCIHSX.
Bonopocnu - HeTakcOHOMUYECKasi TpyIIa OpraHu3MOB, MPUCITOCOOTICHHBIX K KU3HU B
BOJHOM Cpele, OTHOCSAIIMXCSA K Pa3JIMdYHbBIM LapcTBaM B COBPEMEHHOW CHCTEME
OpraHn4YeCcKOro MUpa. MecTo KpacHBIX, 3€JEHBIX U XapOBBIX BOJOPOCIIEN B COBPEMEHHOM
cucTeMe opranndeckoro Mupa. OCoOEHHOCTH UX CTPOCHHUSI, PA3MHOKEHHUS U KU3HEHHBIX
[UKIJIOB Ha MPUMEpE XJIaMUJAOMOHAbI, XJIOPEIUIbI, KIaA0()Opsl U YIbBbI, CIIUPOTUPHI U
Xapbl, MOPGUPHI.

bypbie BOgOpoCiM, WX TaKCOHOMHUYECKOE TMOJIOKEHUE BHE LApPCTBA PACTEHUMU.
JKu3HeHHbIE IUKIBI JJaMUHApUU (MOpckasi kamycta) u ¢ykyca. PacmpocTtpaHenue u
’KOJIOTHS. POJlb B IPUPO/IE M 3HAUEHUE B KU3HU YEIOBEKA.

[IpoucxokieHne BBICHIMX pacTeHU (AMOPHOPUT) OT XapOBBIX BOJOPOCIIEH.
CoBpeMeHHbIE TOAXOAbI K CUCTEMATHKE PACTEHUI.

MoxoBuaHbIE W MXHU. Oo6mas XapaKTEepUCTHKA, CTPOCHHUE
U KU3HENIEATEeNIbHOCTD, )KM3HEHHBIN ITUKII MXOB. MHOTOOOpasue MxoB. KyKylikuH jeH u
charaym. PacmpocTpaHeHue M OKOJIOTHST MXOB. 3HAau€HHWE MXOB B NpPHUpPOAE U

KU3HENEATEIbHOCTH YEJI0BEKA. TopdoobpaszoBanue. [TeueHOUHUKHN
U AHTOLIEPOTOBBIE.

[naynoBunubie  (miayHel). OOmas — xapaktepuctuka. Mopdonoruyeckue
0COOEHHOCTH BEreTaTUBHBIX OpraHoB. OCOOEHHOCTH OpraHU3allid, KU3HEHHOTO ITUKJIa
iayHa 0ynaBoBuHOTO. [looBoe nmokosneHue, peaykius rametrodura. Pacnpoctpanenue
U DKOJIOTHS TUIAYHOBHJHBIX. 3HAYEHUE B IMPUPOJIE U HCIOJIb30BAHUE YEJIOBEKOM.
HckonaeMble M1ayHOBUIHBIE. PONb HMCKONMAeMbIX IJIAYHOBUIHBIX B PAaCTUTEIBHOM
MOKPOBE MaJIE030MCKOM Apbl M B 00pa30BaHUN KAMEHHOTO YTJISl.

[TamopoTHUKOBHIHBIE (TIAIOPOTHUKH W  xBomlM). OOmas XapaKTepucTuka
NanoOpOTHUKOBUIHBIX. OCOOEHHOCTH OpPraHU3allii BET€TaTUBHBIX OPTaHOB, JKU3HEHHOTO
[MKJIa XBOIlA 1MojaeBoro. CTpOeHUE U )KU3HEAESITEIbHOCTh MAallOPOTHUKOB. JKU3HEHHBIH
LMK MAMIOPOTHUKOB HA PUMEPE MIUTOBHUKA MYKCKOT0. PacripocTpaHeHue U 3KOJIOTHs
MarnopOTHUKOBUIHBIX. 3HAUEHUE B MPUPOJIC U KUHEEITCIHLHOCTH YEJIOBEKA.

Jlabopamopnsie u npakmuueckue pabomeol.

N3yyeHne OCOOEHHOCTEH CTpOEHUS U >KU3HEHHBIX LHUKIOB OJHOKJIETOYHBIX U
MHOTOKJIETOUYHBIX 3€JIEHBIX, XapOBBIX M KPACHBIX BOJOPOCIEH Ha XKUBOM U repOapHOM
MaTtepuae.

N3yuyeHnue CTpoeHUs W KU3HEHHBIX LUKIOB OYypbhIX BOJOPOCIEH Ha KUBOM U
repOapHOM MaTepuare.

N3yuenne ocoOEHHOCTE CTpOeHUs KyKYIIKHHA JIbHa U cparHyma (Ha >KMBBIX U
repOapHbIX 00BEKTAX).

N3yuenue ocoOeHHOCTEN CTpoeHus IUlayHa OyJlaBOBUAHOTO (HA J>KUBBIX U
repOapHbIX 00BEKTAX).

N3yuenne ocoOEHHOCTEW CTpOEHHMs XBOIA MOJIEBOrO (HA KUBBIX U TepOapHBIX
00BbeKTax).

N3yuenue ocoOEHHOCTEN CTPOCHMSI MATOPOTHUKA IIIMTOBHUKA MYKCKOTO (Ha KUBBIX
U TepOapHbIX 00BEKTAX).
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CeMeHHbIE pacTEHUS.

['onocemenHble. BO3HUKHOBEHME CEMEHM - BaXKHBIM 3Tall B 3BOJIOLUMU BBICIIHX
pactenuil. J[peBHUE CEMEHHbIE NANOPOTHHUKW, WX POJb B NAIBHEHIIEM pPa3BUTUHU
CEMEHHBIX pacTeHuid. OOIMe TMNpU3HAKH CEMEHHBIX pPAacTeHUH Kak Haubosee
IPUCTIOCOOJICHHBIX K CYIIECTBOBAaHHUIO Ha cyiie. ['ooceMeHHbIe - HETaKCOHOMUYECKast
rpynna ceMeHHbIX pacTteHuid. OOmas XapaKTepucThka, OCOOCHHOCTH OpraHHU3alluu
rojioceMeHHbIX. JKW3HEHHBIA LMK XBOWHBIX Ha MpUMEpe COCHBI. PasHooOpasue
roJIOCEMEHHBIX. XBOMHBIE, [ nHKrOBBIE, CaroBHUKOBBIE, | HETOBBIE. PacnipocTpanenue u
DKOJIOTHSI TOJOCEMEHHBIX. 3HAYEHHWE B MPUPOAE M B XO3SIUCTBEHHON HESATEIBHOCTH
YEJI0BEKa.

Jlabopamopnsle u npakmuyeckue padoomeol.
N3yuenne 0COOEHHOCTEH BHEIIHETO CTPOCHUS BETOK, XBOW, IIMIIEK M CEMSH
XBOMHBIX (€J1b, COCHA, TUCTBECHHUIIA).

[IBeTkoBble pacTeHus. OOmas XxapakTEepUCTHKa [BETKOBbIX. CTpoeHHe U
KU3HENIECATEIIbHOCTh IIBETKOBBIX. [[BETOK Kak oOpraH IOJIOBOIO pPa3MHOXKEHUSA Y
NOKPBITOCEMEHHBIX pacTeHui. PazHooOpa3zue LBETKOB: NMPaBWIbHBIE U HEMPABUIIbHbBIE,
obGoenosible W paszaenpHonosibie. OOHOOMHBIE W JBYAOMHbIE pacTeHus. CouBeTHs
(cmoxHble, npocTeie). LlBeTenue. PazButue mMukpo- u meracnop. ['amersl. OmnbuieHue.
OnnogorBopenue. 3urora. J|BoiHOE OMI0OJOTBOPEHUE Y MOKPBHITOCEMEHHBIX (IIBETKOBBIX )
pactenuii. Pabotel C.I'. Hapammna. JKyu3HeHHBIN 1TUKIT [IBETKOBBIX.

[Tnoas! u cemena. Paznoo6pasue mnonos. Cyxue u counble mioibl. OJHOCEMSIHHbIE
1 MHOToceMsiHHbIe IoAbl. Commoaus. CTpoeHne ceMsiH IBYIOJIBHBIX M OJHOAOJIBHBIX
pactenuii. PaznooOpasue cemsin. PacipocTpaHeHue 110/10B ¥ CEMSIH B IpUpoie. Y CIIOBUS
npopacranus ceMsH. [[pixanue cemsaH. Pazsutue npopoctka. Pacnpocrpanenue miogaoB u
CEMsIH B IIPUPOJIE.

NunuBuayanbHOoe pa3BuTHE pacTeHuil (oHToreHne3). Ilepuonsl oOHTOreHesa:
AMOPHUOHANIBHBIN, MOJOAOCTH (IOBEHWIbHBIN), 3peNOCTH (Pa3MHOXKEHUS), CTApOCTU
(ceHUIIBbHBIA) Ha TMpUMEpPE MOKPHITOCEMEHHOro pacteHus. CTaguu BereTalluoOHHOTO
NepHOJIa paCTEHUI Ha TPUMEPE 3JIaKOB (BCXO/IbI, KYILIEHUE, BBIXO/1 B TPYOKY, KOJIOILIEHHUE,
[[BETCHUE, CO3PEBAHMUE).

Jlabopamopnvie u npakmuueckue padbomol.
N3yuenune mopdomoruu 1iseTka (Ha )KUBBIX U (PUKCUPOBAHHBIX OOBEKTAX).
N3ydenne paznooOpas3usi COIBETHH (Ha repOapHbIX 00pasiiax).
N3yuenue cTpoeHus 3aBsi3U LIBETKA U CEMSANOYKU MOJ MUKPOCKOIOM (Ha TOTOBBIX
MUKpOIpenaparax).
N3ydeHne cTpoeHust CEMSH NOKPBITOCEMEHHBIX PACTEHHM.
N3ydenue cTpoeHMs II0I0B U COILIIOAUM.

CTtpoeHue ¥ )KU3HEAeTEIIbHOCTh CEMEHHBIX PACTEHUH.
[Tober u moOeroBbie CUCTEMBI.
[Tober. Mopdosoruss mnobera. CrpoeHne OOJUCTBEHHOTro rmobera. Y3eul.
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Mexnoysnue. MetamepHocTh. Pa3zHooOpa3ue moOeroB. YKOpPOUECHHBbIE U YJIMHEHHBIE
noOeru. BereratuBubie u reHepatuBHbie noderu. [lonoxenne mobera B MpoCTPaHCTBE.
Bunousmenennsie noderu.

[Touka - 3auarounslii noder. Ctpoenne nouyku. PasHooOpas3ue nmoyek: BereTaTuBHbIE,
BErE€TaTUBHO-TCHEPATUBHBIE, TE€HEPATUBHBIC, OTKPBITHIE, 3aKpbIThle. BepxylieuHsle,
OOKOBBIE (Ma3yIIHBIC) U MPUIATOYHBIC TTOYUKH.

Crebenb. Mopdomnorust crebnsa. @opma crebield y TPaBIHUCTBIX M JIPEBECHBIX
paCTECHUH.

Anatomust crebnst. CtpoeHue cTeOias ABYIOJBHBIX U OJAHOAOJIBHBIX TPaBSIHUCTHIX
pactenuil. Pacionoxenue npoBoasmux Tkanei. CTpoenue crelst JpeBECHbIX PACTEHUH.

Oyukiuu crebns. MexaHudeckasi, TpaHCIOpTHas. BeretaTMBHOE pa3MHOXKEHUE
LIBETKOBBIX PACTCHUM.

Jlemoncmpayus onsima - IepeABMKCHIE MUHEPATHHBIX U OPTAHUYECKHUX BEIICCTB 10
cT€0I10, BUIOU3MEHEHHBIX IOOETOB.

Jlabopamopnsie u npakmuueckue pabomeol.

N3yuenue mopdosnoruu nodera Ha )KMBBIX 00BEKTAX WM HAa repOapHbIX 00pa3iax.

W3ydyeHne CTpOEHUSI BEreTaTUBHBIX, TIE€HEPATUBHBIX M CMEIIAHHBIX IIOYEK.
Pa3nooOpa3ue nodek y JpeBECHBIX PACTEHHM.

N3ydeHne nomnepeuHoro crnujia CTBOJIa paCTEHUH U aHAJINU3 BIUSHUS 3KOJOTHYECKUX
YCIIOBHM HA PA3BUTHE PACTCHUI.

N3yuenne 0cCOOEHHOCTEW aHATOMHYECKOTO CTPOCHHS CTEONsl JBYAOJBHBIX U
OJITHOJIOJIBHBIX TPaBSHUCTBIX PpACTEHUM (Ha KUBBIX OOBEKTAaX WM Ha repOapHbIX
o0Opasmax).

N3ydyeHne ocOOEHHOCTEN aHATOMUYECKOTO CTPOEHUS CTE0Is IPEBECHBIX PACTEHHIA.

W3ydeHue TpaHcropTa BEIIECTB B cTedIe.

N3yuenne meramopdo30B noodera.

Jluct. Mopdonorust nucra. JlucroBas IMmiaacTUHKA, OCHOBAaHUE JIMCTA, UYEPEIIOK,
OPWIKCTHUKU. Pa3HooOpasue JUCThEB: (POPMBI JUCTOBBIX IJIACTUHOK, XWJIKOBAaHUE
JIMCTBEB, IPOCTBIE U CIIOXKHBIE JIUCThS. JIMCTOPACIIONOKEHUE M JIMCTOBAs MO3auKa.
BunonszmeneHus 1ucTbeB U UX QYHKIUH.

AHatoMus aucTa. JnuaepMa U yCTbuuHbIi annapat. Mezoduii. [IurMenTs! nucra.
[Tnactuapl. XKunku (coCyIuCTO-BOJIOKHUCTBIE ITyYKH). OCOOEHHOCTH CTPOEHHS CBETOBBIX
Y TEHEBBIX JIUCTHEB.

OyHKIMM JUCTA. 3aracaronas, 3aluTHAs, BETETaTUBHOE PA3MHOKEHUE U JAPYTUE
dbynkuuu. Tpancnupanus u ra3000MeH. BinsiHie BHENTHUX YCIOBUHN HA TPAHCITUPAIIHIO.
®dorocunte3. 3Hauenue ¢otocunre3a. Kocmuueckas ponb 3enenbix pactenuit (K. A.
Tumupszes). Jlucronan, ero npuYrHbI, MEXaHU3M U 3HAYEHUE B )KU3HU PACTEHUS.

Jemoncmpayus onvimog. BbIIEICHUE IUIMEHTOB JIMCTa Ha IPUMEPE CHOUPTOBOU
BBITSDKKUA XJIopoduiiia; oOpa3zoBaHuE Kpaxmalla B 3€J€HBIX JIMCThIX Ha CBETY
(purypst 0. Cakca); BiIMsIHUE CHIJIBI CBETAa Ha BbIJEJICHUE KUCIOPOAA BOJIHBIMU

9
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pacTeHus MU (ITOJICYET My3bIPbKOB KUCIOPOIA).

Jlabopamopnsle u npakmuyueckue padbomot.
Nzydenne mopdonorun TucTa Ha )KUBBIX 00bEKTaX WM repOapHbIX oOpa3nax.
Tunst 1 GOpMyYJIIBI TUCTOPACTIONOKECHHUS.
HccnenoBanre aHaATOMUU JIMCTA C IOMOIIBIO CBETOBOI'O MUKPOCKOIIA.
N3yuenue metaMopdo30B JIUCTA.

Kopenb 1 kopHeBble cuctembl. Mopdonorus kopHs. Bunbl kopHeld. TUnbl KOpHEBBIX
CHCTEM.

Anaromusa kopHs. 3oHbl KOpHs. KopheBoil ueximmk. CTpoeHue KOpHsS Ha
IIOTIEPEYHOM CPE3€ B 30HE BCACHIBAHUS.

®yHkuMK KOpHS. 3aKperyieHue pacTeHus B cyocTpare. BecacbiBaHue u nposesneHue
BOJIbl 1 MUHEPAJIBHBIX BEUIECTB. 3allaCaHUE MTUTATEIbHBIX BEIIECTB.

MunepanbHOe nuTanue pacteHuid. [locTyruieHne BoAbl 1 MUHEPAIbHBIX BELIECTB.
KopHeBoe naBieHue. DJIeMEHTh MUHEPATILHOTO MUTAHUSL (MaKpO- U MHUKPODJIEMEHTHI).
BrlIpamuBanue pacTeHui METOAAMU THAPONOHUKH U a3ponoHUKH. O0ecnieueHre yciaoBui
JUISL IBIXAHMS KOPHSL.

Jpixanne kopHs. CuHTe3 OHMOJOTMYECKHM AaKTHUBHBIX BeEIIeCTB. BereratuBHOE
pa3MHOKeHue. BuonzmMeHeHus: KopHe U ux QyHKLIHUU.

Jlemoncmpayusa OTpacTaHus NPUIATOYHBIX KOPHEW HA MpUMEpPE CMOPOAUHBI U JAPYTUX
pacTeHui; MOCTYIUIEHHS BOJBI U3 IIOYBHI B KOPEHB, HATHETAIOILETO IEUCTBUS KOPHS;
BUJIOM3MEHEHHBIX KOPHEH.

Jlabopamopnsie u npakmuueckue pabomol.
N3yuenne mopdonaoruu KOpHs Ha )KUBBIX 00BEKTaX MJIM repOapHbIX 00pa3iax.
N3ydeHne aHaTOMUYECKOTO CTPOCHHS KOPHSI Ha TOTOBBIX MUKpOIIpenaparax.
N3ydenne cTpoeHHsl KOHYMKa KOPHS TPOPOCTKA MIIIEHUIBI U IEPBUYHOTO CTPOCHUS
KOpHs upuca (Uiu JPyroro pacTeHus).
N3yuyeHue cTpoeHns KOPHEBBIX BOJOCKOB C IOMOIIBIO CBETOBOTO MUKPOCKOIIA.
HccnenoBanue BIUsIHUA BO3/1yXa HA pa3BUTHUE KOPHEH.
N3yuenune metaMop(o30B KOPHS.

BereratuBHoe pa3sMHOXKEHUE pacTeHUM. BereratnBHOE pa3MHOKEHUE LBETKOBBIX
pAacTeHUM M €ro 3HAYEHHUE B ECTECTBEHHBIX YCJIOBHUSX U B CEJIbCKOXO3AMCTBEHHOU
npaktuke. OCHOBHBIE (OPMBI BETETATUBHOIO PA3MHOKCHHS: KOPHSMH, JHCThSIMH,
HAJ[36MHBIMH U TOA3eMHBIMM moOeramu. Pa3mHOkeHue npuBuBKod. Paboter U.B.
Muuypuna. KnonupoBanue pacteHnil. MHMKpPOKJIOHAJIBbHOE PAa3MHOXKEHHE PACTEHUM.
Knerounas uH>xeHepusi Kak COBPEMEHHAasl TEXHOJIOTUSI Pa3MHOXKEHUS PACTEHUM.

[TouBa. PaGotel B.B. JlokydaeBa o nmouBe. XapakTepucTuka mo4sbl. PazHooOpasue
nous. [Inogopoane moussl. Y noOpenus. Hapyiienus MUHEpaTbHOTO MUTAHUS PACTEHUMN.
ATrpoTexXHUYECKUE TpreMbl 00pab0oTKH NouBkl. [IoHSATHE O CEBOOOOPOTE U €r0 3HAUYCHUU
JIJISL BBIPAIIIMBAHUS CEIIbCKOXO3SIMCTBEHHBIX KYJIBTYD.
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Jlemoncmpayus criocoOOB BETETAaTUBHOTO PA3MHOXKEHHUS Ha MPUMEPE KOMHATHBIX
paCTECHUH.

Jlabopamopnvie u npakmuyeckue padomol.
M3yyeHne MuUTO3a B KOPEIIKE JIyKa.
N3yuyenune )KN3HEHHBIX IUKJIOB PACTEHUH Ha TepOapHBIX 00pa3Iax.
MeToapl MUKPOKIIOHAJIBHOTO Pa3MHOKEHUS PACTCHHMN.

Knaccudukanumsa uBerkoBeix. OpHomonbHble W JIBynonbHbie. CemelcTBa
LIBETKOBBIX. J[By1OJIBHEIE: Kpecrousetnsie, PozouseTHsie, [IacineHossle,
Cnoxunornetrnole, MoTbhuibkoBble (b0oOOBBIE), 3oHTHUHBIE. (OIHOMOJIbHBIC: 3JaKH,
AwmapwticoBsle, Jlunernsle. Opxunasble. OTIMYHUTENbHBIE TpU3HAKA. DOpMysbsl U
qyarpaMMbl IBETKOB. JlMKOpacTyliue W KyJbTypHbIE NPEICTABUTEIN CEMENCTB, HX
3HA4YEHHE B IPUPOJE M HCIIOIB30BAHHME 4YEJIOBEKOM. PacmpocTpaHeHWe M 3KOJIOTus
IIBETKOBBIX.

Jlabopamopnsie u npakmuueckue pabomeol.

N3yuenne OTJINYUTEIbHBIX MIPU3HAKOB MpeACTaBUTEIIEH CEMEINCTB
MOKPBITOCEMEHHBIX.

Onpenenenue MNpeACTAaBUTENEH  Pa3IMYHBIX CEMEHCTB C  HMCIHOJb30BAaHUEM
ONPENEIINTENIEN PACTEHUI WM ONPEIETUTEIbHBIX KAPTOUCK.

Okosorus pacteHuil. PacTeHust B mpupoJHbIX COOOIIECTBAX.

Pacrenus u cpema oOurtanHusa. Dkojormdyeckue (akrtopbl. PacteHuss um yciaoBus
HEXUBOM NPHUPOJABI: CBET, TEMIIEpaTypa, BJIAXKHOCTb, MUHEPAJBHBII COCTaB IIOYBBI.
DKOJIOTUYECKUE TPYIIIBl pacTeHU. PacTeHns W ycClIOBHs KMBOM IPUPOJBIL: MPSMOE H
KOCBEHHOE BO3/ICHCTBHE OPTaHU3MOB Ha pacTeHUs. B3auMocBs3u pacTeHui MeX 1y coO0M
U C IPYTUMH OpTaHU3MaMHu.

3HaueHue MOYBEHHBIX OpraHU3MOB JUTSI NUTaHUsA pacTeHui.
Puzocdepa. bakrepuanbabie kryoeHbkH. MuKopu3a (9HI0- U SKTOMHKOpPU3A). 3€JICHbIC
ya0OpeHus.

PacturensHoe COOOIIECTBO (puTorIEeHO3). buortienos. Dxocucrema.
buopasnoobpasue. BuoBoi coctaB pacTUTENBHBIX COOOIIECTB, TOMUHUPYIOUINE B HUX
BUJIbI pacTeHuil. PacnpeneneHue BUAOB B PACTUTENbHBIX COOOLIECTBAX. SpPyCHOCTb.
PacturensHbie cooOIIECTBA: Jieca, TyTa, 60710Ta, TYHAPHI, MyCThIHA. [Iprcnoco61eHHOCTh
pacTeHud K cpepe W MectaM oOuTaHus. (CMeHa paCTUTENbHBIX COOOIIECTB.
PactutensHOCTh (pacTuTenbHbIi mokpoB). diopa.

B3aumMocBs3s oprannsmoB. MHbekimonapie 001€3HN pacTeHU U WX BO30YAUTEIH.
BupycHbie (Mo3anuyHas 0OoJie3Hb Tabaka, MECTPOJICTIECTHOCTh TIOJbIIAHA U JIPYTHE),
rpuOKOBBIC (prKaBUMHA, MyUYHUCTAs pOca) U OaKkTepuaibHbie (MOKpasi THUJIB) 3a001eBaHUs
pactenuii. NUMmmynuter y pacrenuid. [lpuumnbl pacmpocTpaHeHuss HHQPEKIIMOHHBIX
Oonesner pactenuil. [IpuHIUIBI TPOPUIAKTUKYA U JIeyeHUS! UHPEKIIMOHHBIX 0OJIe3HEeH
pacTeHuil B IPAKTUKE PACTEHUEBOACTBA.

IKCKypcuu uau 6U0e0IKCKypcuu.
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HSY‘ICHI/IC BHUOOBOI'O COCTaBa H OKOJIOTHYCCKOT'O COCTOAHUA OAHOTO
N3 paCTUTCIbHBIX COO6H.[€CTB PEruoHa.

Jlabopamopnvie u npakmuueckue padomul.
N3yueHne ocOOEHHOCTEN CTPOEHUS PACTEHHUI PA3IMYHBIX IKOJIOTMUYECKUX TPYIIIL.

PacturtenbHbI MUDP U IEATEIBHOCTD YEIOBEKA.

Pa3Butue pacrturenpHoro mupa. JKuszHp pacteHuil B Boje. llepBble HazeMHbIE
pacteHusi. OcCBOEHHME pACTEHUSIMH CYHIM. OTalbl pPAa3BUTHA HA3€MHBIX pacTEHUU
OCHOBHBIX CHUCTEMATUYECKUX rpynn. PUHMOQUTEI — mepBble Ha3eMHbIE COCYIUCTHIE
pacrenus. IlosBieHue TkaHed W opraHoB. Posib JIpeBHHX IANlOPOTHUKOBHIHBIX.
VY cmoKHEHne pacTUTENIBHOTO MUPa B IIPOLIECCE DBOIOLMH.

[Taneo6oranuka. Mckomaemble octaTku pacteHuil. Okamenenoctu. OTneyaTky.
«2KuBBIE NCKOTTAEMBIE» CPEIN COBPEMEHHBIX PACTECHHIM.

KynbrypHble pacteHus U HX HpoucxoxjaeHue. LleHTpsl MHoOroo6pasuss u
IPOUCXOXKIEHUsI KynbTypHbIX pacTenuil (mo H.W. BaBunoBy). KynbeTypa 3emienemnus.
KynbTypHbIE pacTeHUsI CEIbCKOXO3SIMCTBEHHBIX YTOAWMN: OBOLIHBIE, IUIOAOBO-SATOIHBIE,
nosieBble. IlpencraBienus o cenekMu U OMOTEXHOJOTUU. MeTobpl BbIBEIEHUS HOBBIX
COPTOB pacTeHUM. BO3HUKHOBEHHE KOHTPACTHBIX NMPU3HAKOB y PACTEHUM OAHOTO BHJA.
HckyccTBennblii  oTOOp. HacnmencrBeHHOCTh, W3MEHYMBOCTH. (CoO37aHHE  HOBBIX
IPOAOBOJIBCTBEHHBIX KyJIbTYp. [Ipo/ioBOIbCTBEHHAs O€301acHOCTh. baHku ceMsH.

Pactenust ropoga, 0COOEHHOCTh TOPOJCKOW (uiopbl. 3aHOCHBIE U AOOPUTE€HHBIE
BUIbl. CUHaHTpPOIIHBIE, COpHBbIE pacTeHus. HTpoayneHTsl. [lapku, neconapku, CKBepsl,
OoTaHnyeckue cajpl, neHapapuu. O3zenenenne. KomMmHaTHbIe pacTeHus1, IBETOBOACTBO.

[TocnencTBust NEATENBHOCTH 4YENOBEKA B JKocHcTemMax. OxpaHa pacTUTENBHOTO
mupa. BoccTaHoBieHHE UYMCICHHOCTH PEIKUX BUAOB pacTeHuil. Oco0o oxpaHseMble
npupoansie Teppuropun (ganee - OOIIT): 3anoBeAHMKH, 3aKa3HUKH, HALMOHAJIbHBIC
napku, Omocdepnbie 3amoBenHuku. Oxpana pactenuil. Pactenuss Kpachoil kHurm
Poccuiickon ®enepanum.

IKcKypcuu uiu 6uU0e0IKCKypcuu.
PazButue pactutenbHOTO Mupa Ha 3emiie (SKCKYpCHs B MAJICOHTOJOTUUECKUN WITH
KpaeBeqYeCKUil Mmy3eit).

Jlabopamopnwie u npakmuyeckue padomol.
N3yyeHue cenbCKOX03MCTBEHHBIX PACTEHUN CBOETO PETHOHA.
N3ydeHne copToBbIX 0COOEHHOCTEN KyIbTYPHBIX PACTCHU.

8 KJIACC

I'pub1 U rpudONOg00HBbIE OPraHU3MBbI

Muxkonorus - Hayka o Tpudax. O61m1ast xapakrepuctuka rpudoB. Mopdonoruiaeckue
0COOEHHOCTH BereTraTuBHOTO Tena. ['udbl, muienuit. OCOOEHHOCTH CTPOCHHUS KIIETOK
rpu0oB. CXOACTBO W pa3iIuuus C PACTEHUSMH M SKUBOTHbIMHU. [luTanume rpuboB
(cuMOHMOHTHI, canmpoTpodbl, Mapa3uTsl). PazMHOX)eHUE TPUOOB.
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[InecueBbie rpuObl. Che0OHBIC U SJI0BUTHIC TPHOBI.
3uromuriieTsl. OCHOBHBIE UEPThI OpraHU3aIluy Ha IpuMepe Mykopa. Poss B mpupoie
1 JKU3HU YEJIOBEKA.

ACKOMI/IHGTBI NI CyMYaThbIC FpI/I6BI. OcobenHocTn CTPpOCHHUA 151
KUBHCACATCIIBHOCTH, PACIIPOCTPAHCHHUC H JOKOJOTHUYCCKOC 3HAYCHHC. CTpOCHI/IG Ha
npuMepe IMNCHUIWJLIIA. O,ZIHOKJIGTOIIHBIC ACKOMHUICTBI - JOPOIKIKHU. Hcnonb3oBaHue

Ipoxcokell mpu  Beimeuke xjeba. [lapazutuueckue MpeACTaBUTENM ACKOMUIIETOB
(BO30YyIUTEM CIIOPBIHBY, MAPIIN, MyYHUCTON POCHI U APYTUE) U BPEa, HAHOCUMbBIA UMH
CEJIbCKOMY XO3SICTBY.

bazuanomuiiesl. O011as XapakTepUCTHKA, 0COOCHHOCTU CTPOCHUS U PA3MHOKEHUS
Ha MpUMepe NUIAMNOYHBIX TpuOOB. 3HaUeHHE T'pUOOB B MPUPOJE U B KU3HU UETOBEKA.
CovenoOHble U sn0oBUTHIE TpuObl. [lapazuThueckue mpeacTaBUTENH Oa3uTUOMUIIETOB
(roJIOBHEBBIE, PrKABUMHHBIC, HEKOTOPHIE TPYTOBBIC). MUKOpH3a U €€ 3HAYCHUE.

['pubononoOubie opranu3Mbl. (OcCOOEHHOCTH CTPOEHHSI KIETOK. OOMHIIETHI.
[Tapazutruueckue npeAcTaBUTEIN OOMUIIETOB Ha puMepe (HUTohTOPHI.

OO01mmast xapakTepUCTHKA JTUXECHU3UPOBAHHBIX TPUOOB (UIIaiHUKK). OCOOEHHOCTH
MOP(OJOTUA ¥ AaHATOMHYECKOTO CTPOCHHUS JUIIAWHUKOB, MUTAaHUE W Pa3MHOKEHUE.
MHoroob6pasue u 5KOJIOTHYECKHE TPYMIbl JUIIAHHUKOB. 3HAYCHUE JIMIIAWHUKOB B
MPUPOJIE U XO3SIMCTBEHHOW AEATEIbHOCTU YesioBeKa. MIHAMKATOpHASA POJIb JIMIIANHUKOB.
JIumaitHUKY - MTUOHEPHI MPUPOJIHBIX COOOIIECTB.

Pons rpuboB B KpyroBopoTe BemiecTB B 3kocucteme. Ponb TpuboB B
MOYBOOOpPA30BaHUM M OOECMEYEHUH  IUIOJOPOAUS  TOuYBBL.  boje3HeTBOpHbBIC
(mapazutndeckue) rpuosl. Muko3sl. Mepbl Tpo(HIaKTHKA MUKO30B.

Jlabopamopnvie u npakmuueckue padomol.

N3ydenne OCOOEHHOCTEM CTPOEHUSI TUIOJOBBIX TeJ MUISAMNOYHBIX TPUOOB Ha
MHUKPOCKOITMYECKUX TIperapaTax u MyJishKax.

W3yuenune cTpoeHus MICCHEBBIX TPHOOB: MyKOpa M MCHUIIHILIIA.

N3yuenune BIusHUS BHEIIHUX ()aKTOPOB HA MPOIIECC PA3MHOKEHUS IPOIKIKEH.

N3yuenue cTpoeHUs U KU3HEHHOTO Mukia GuTOdTOpHl Ha KMBOM H repbdapHOM
MaTtepuae.

N3ydenne cTpoeHus JIMIIAWHUKOB (Ha repOapHbIX 00pa3iax).

KuBoTHBIE
300J10THS - HAYKa O )KUBOTHBIX.
OO6mue u crienualibHbIC pasaeiibl 30010run. Kpatkas uctopus pa3BUTHS 300JI0THH.

OO0mue u crenratbHbIe METOABI U3YyUEHHUS )KUBOTHBIX. CBS3b 300JI0THH C JPYTHMHU
Y HayKaMU, MEIMIITHOMN U CEITbCKUM XO3SIICTBOM. 3HAaYE€HHUE 300JIOTMYECKUX 3HAHUM 1151
yenoseka. [Ipodeccun yenoseka, CBA3aHHBIE C 300JI0THEH.

Jlemoncmpayusn TOPTPETOB YUCHBIX, H300pKEHUH, MOJeNield XUBOTHBIX, MYJISDKU
YKUBOTHBIX, BJIQXKHBIX MPEMApaTOB U IPYTOE.

Jlabopamopnvle u npakmuyeckue padoomeol.
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CocraBneHue peKoOMeHAaIMMi Mo cOOpPy 300JI0TUYECKUX KOJUIEKIIUH.
CocraBnenue onucanuii mpoheccuid, CBI3aHHBIX C 300JI0THEH.
OO61mast opranuzanus )KUBOTHOTO OpTaHU3Ma.

Oco0eHHOCTH CTPOCHUS )KUBOTHOM KJIETKH. MHOTOKJIETOYHOCTh. TKaHU )KUBOTHOTO
opranusma. CTpoeHne u (QyHKIIMW TKaHEH >KMBOTHOTO opranu3Ma. Opradbl U CHCTEMBI
OPTraHOB KUBOTHOI'O opraHuszma. @opma Teijia )KMBOTHOI'O, CUMMETPHUs Teja, pa3Mepsl
Tena.

Jlabopamopnvie u npakmuueckue padomol.
HccnenoBanne KIETOK MOJ MUKPOCKOIIOM Ha BPEMEHHBIX MUKPOIIpENapaTax.
CpaBHEHUE PACTUTEIHLHON U dKUBOTHOW KJIETOK.
N3ydenune TKkaHen )KUBOTHBIX.

CtpoeHue U )KU3HEACATEIbHOCTh )KUBOTHOI'O OpraHu3Ma.

Opranu3MeHHbIN YPOBEHb OpraHU3aluU KU3HU.

[IuTanue y »KUBOTHBIX. DTAIlbl TUTAHUSA Y JKUBOTHBIX. THUIIBI TUTaHUA. DHAOIUTO3 U
sk301MTO3. KileTouHOE M 1oI0CTHOE TUIleBapeHue. [IpoucxoxaeHne nuiieBapuTeIbHOU
CHCTEMBI. JBOJIIOLMS TMHIIEBAPUTEILHOW CHUCTEMBI. Pa3neneHue numeBapuTEeIbHON
cuctemMbl Ha otaelbl. (OCOOCHHOCTH TIHUTAHUS PACTUTEIBHOSJIHBIX  KHUBOTHBIX.
OCco0EeHHOCTH MUTAHUS XHUIIHBIX JKUBOTHBIX.

Jlabopamopnsie u npakmuueckue pabomeol.

WN3ydyeHnne mUTaHUS  MPOCTEUINIETO TOJ ~ MHUKPOCKOIIOM Ha  BPEMEHHBIX
MUKpOIIpEenaparax.

N3ydenne nuTaHus OTAEIbHBIX NPEICTABUTENEH PA3IMYHBIX TPy KUBOTHBIX.

TpancnopT y >kMBOTHBIX. TpaHcnopT y crpekarommx u ryook. Ilojmoctu tena y
KUBOTHBIX. [IpouCXoXkIeHue M CTpOEHHE IMEPBUYHOM ITOJOCTU. Pa3BUTHME BTOPUUYHOU
(IeTOMHUYECKOM) MOTOCTH. DBOIIOLHUS MOJIOCTEN Tela y KUBOTHBIX. DYHKIIMU NEPBUYHOU
U BTOPUYHOM MOJOCTM Tena. [IprunMHBI BO3HMKHOBEHHMS TPAHCIIOPTHOM CHCTEMBI.
®opMHUpOBaHUE KPOBEHOCHOU cHCTEMBI. DYHKIIMN KPOBEHOCHOW CHUCTEMBI. 3AMKHYTBIE U
HE3aMKHYTbIE KDOBEHOCHBIE CUCTEMBI. CBS3b THIIA KPOBEHOCHOW CUCTEMBI CO CTPOEHHUEM
nonoctu Tena. KpoBooOpamenue. Cepatie. DBOMIONUS KPOBEHOCHOH CHCTEMBI Yy
IT03BOHOYHBIX KUBOTHBIX.

Jpixanue y >KUBOTHBIX. Mcrmonb3oBaHue kuciaopoga >KUBOTHBIMH. Juddysus.
JlpIXxaHue MOBEPXHOCTHIO Teya. JpIXaHWE y NBYXCIOWHBIX >KUBOTHBIX. DOpMUPOBaHUE
JbIXaTeNBHBIX OpraHoB. [[pixanue B BojgHOM cpeae. XKaOpel. JIpIxaHue B HA3eMHOM cpeJie.

Jpixanne npu nomomu Tpaxe. Jlerkme. OBOMIOLMSA BIXaTEIBHOM CHCTEMBI Yy
ITI03BOHOYHBIX JKUBOTHBIX.

Beinenenne 'y xkuBOTHBIX. OcMoc. Ocmormyeckoe pnasieHue. CrtpoeHue
BBIJICJINTEIILHON CHUCTEMBI Y >KMBOTHBIX. OBOJIFOLMS BBIJICIUTEIBHON CHUCTEMBI Y
KUBOTHBIX. BwimenutenbHas cucreMa HeppuauanbHoro tuma. lIpoTtoHedppunuanbHas
BbIJICNIUTENbHAS cHucTeMa. MeTaHedpuauaibHas BblaenuTenbHas cucreMma. CBA3b



®enepanbHas padouas mporpamma | buonorus. 7-9 kiaccsl (yriayOiaeHHBINH YPOBEHD)

CTPOEHUS BBIICIUTEIBHON CUCTEMBI C TUIIOM IIOJIOCTH TeJa. BplIennuTenbHbIE CHCTEMBI
aKTUBHOTO THIA. MadbIUTHEBBIE COCYAbl. DBOJIIOLHUS MOYEK Y MTO3BOHOYHBIX KUBOTHBIX.

Onopa 1 IBUKEHUE Y )KUBOTHBIX. OpraHbl IBUKEHUS Y KIIETKU. | HIpOCTaTUYECKUI
ckenmer. Hapyxnpii ckener. BHyTpenHuil ckener. @DOpMHUPOBAHME PBIYAKHBIX
KOHEUYHOCTEW, TMPaBWIO pblyara. OBOJIOLMUS ONOPHO-IBUTATEIIBHOM CHUCTEMBI Yy
NO3BOHOYHBIX JKUBOTHbIX. CTpoeHue wmpimn. JIBmwkenue B Boxae. IlnaBanue.
Brrtankuaromas cwia. llnaBarenbHble my3blpy. JIBH)KEHHME B HA3€MHO-BO3IYLIHOM
cpexe. lloner. [lonbeMHas cuna. Pa3nnyHble TUIIBI TOJIETA.

Perynsuus ;xu3HeqeATeIbHOCTH Y dKUBOTHBIX. HepBHAsI U TyMOpaibHas peryJisiiusi.
OcoGenHoctu HepBHOM perymsiuu. Juddysnas HepBHas cuctema. [aHrium.
[{enTpanbHas u nepudepudeckas HepBHas cucrteMa. lledanmzarus. DBoIIOIUS HEPBHOM
CUCTEMbl Yy TIO3BOHOYHBIX JKMBOTHBIX. ['OopMmOoHanbHasg peryiasuus. OcoOeHHOCTH
TOPMOHAJIBHOW  peryisiuuu. Ilpumepbl HEpBHOM M TOPMOHAIBHOM  PETYJIALMH.
Pa3noo0pazue KUBOTHBIX

JIByXCIIOIHBIE M TpPEXCIONHBIE >KUBOTHBIE M HMX OCOOEHHOCTH. JIBYXCIOWHBIE
xuBoTHble. Tun Crpekaromue, win KumeyHononoctHbie. OCOOEHHOCTH KIETOYHOU
OpraHu3alMy. JNMUAEPMUC U ractpojaepmuc. CtpekaTesbHble KIeTKU. JKU3HEHHBIA [IUKI
cTpekaromux. @opmupoBanue Mey3bl. JKU3HEHHBIA UK CHU(OUIHBIX U THIPOUTHBIX
Meny3. Kopamibi.

Jlabopamopnsie u npakmuueckue pabomeol.
N3ydenne CTpOeHUs U )KU3HEIESITEIBHOCTH THIPHI.
N3ydeHne XUMUYECKOT0 COCTaBA CKEJIETa KOJIOHUAJIbHBIX KOPAJUIOBBIX MOJIUIIOB.

Tpexcnoitabie xxuBoTHBIE. DOpMUpOBaHHE 1M0I0CTH Tesna. OCOOEHHOCTH U PYHKITUN
BTOPUYHOUM mojocTu Tena. OprasHbl BbIACICHHS: NpoTOHEeppuauu u meTaHeppuaum.
OOmuii mjIaH CTPOEHUS TPEXCIOMHOTO KUBOTHOTO. (OCOOEHHOCTH OpraHHU3aluU
TPEXCIOUHBIX KUBOTHBIX. bunarepanbHas (IByCTOpOHHSIs1) cuMMeTpus. [lepBuuHOpOTHIE
KUBOTHBIE. TpoxodopHble KUBOTHBIC. JIMHSIOMME >KUBOTHBIE. BTOpUYHOPOTHIC
YKUBOTHBIE.

Tun Ilnockue depBu. OCOOEHHOCTH OpraHU3allMU IUIOCKUX YE€pBEH Ha mpuMepe
MOJIOYHOM T1aHapuu. CTpoeHue NOKPOBOB M KOXKHO-MYCKYJIBHOTO Memka. Ilapenxuma.
CrtpoeHre TUIIEBAPUTEIHHON, BBIICTUTEIHHOM U HEpBHOU cucTteM. I[lpucnocobneHue
IJIOCKUX 4epBell K mapazutu3My. Cocanblikd. JKW3HEHHBIH IUKI TE€YEHOYHOTO
cocaibiyka. Jlentounsie uepBu. JKU3HEHHBIN UK ITUPOKOTO JICHTEIA U OBIYBETO
(cBuHOro) muenHs. Jlpyrue mnpenctaBUTEeNd Mapa3UTUYECKUX IUIOCKUX YepBeH.
[MpodumnakTuka 3a001eBaHUM, BEI3BIBAEMBIX MIJIOCKUMHU YEPBSIMHU.

Jlabopamopnwie u npakmuyeckue padomol.

N3ydenne  KU3HENCATEIBHOCTH, BHEIIHETO M BHYTPEHHETO  CTPOCHHS
MIPECHOBOIHBIX IUIOCKUX YEPBEH.

N3ydenue cTpoeHHs mapa3uTHUYECKUX MJIOCKUX YEPBEN Ha BIIAXKHBIX IIpenaparax.
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Tun Kpyrneie yepBu. OcoOeHHOCTH oOpraHu3aluu Kpyribix uepBel. CtpoeHune
KPyIJIBIX YEPBEN Ha IIPUMEPE YeI0BEYECKON acKkapuabl. [IOKpOBBI U KOKHO-MYCKYJIbHBIN
Memok HemaroA. JInHpka. CtpoeHue U (PyHKIIMOHMPOBAHHWE CHCTEM OpPraHOB HEMATO/I.
JKW3HEHHBIN UK YEJI0BEYECKON aCKapUIbl.

Jlabopamopnsle u npakmuyeckue padoomeul.
N3yuyenue cTpoeHus 4enoBeuecKoi (CBUHOM) acKapubl.

Tun Konbuateie uepBu. OcOOEHHOCTH OpraHU3alMK KOJIbYAThIX YEPBEHU Ha IpUMeEpe
noxjeBoro yepBs. CTpoeHHE MOKPOBOB M KOXHO-MYCKYJIBHOrO Memka. OpraHuzanus
noJsiocty tena. CTpoeHne NUIIeBapUTEIbHON, KPOBEHOCHOM, BBIICIIUTEILHON U HEPBHOU
cucteM. Pa3mMHOMXkeHME Kop4aThIX YepBel. PazHoOOpa3ue Koap4yaThiX YEpBEH.

Jlabopamopuvie u npakmuueckue padomal.
M3ydeHne BHEIIHETO U BHYTPEHHErO CTPOEHHUS T0KIEBOIO YEPBs.
M3ydeHne BHEITHETO U BHYTPEHHETO CTPOEHUSI MEAULMHCKON MUSABKU.
N3ydenne CTpOeHHsI MHOTOLIETHHKOBBIX YEPBEM.

Tun Mommtocku. OcoOEHHOCTH OpraHu3anuu  MoOJUTIOCKOB. CTpoeHue Tena
MOJUIFOCKOB. PeqyKIns [IEIOMUYECKOH ITOJIOCTH: IIPUYHHBI U TIOCIEACTBUS.
dopMupoBaHUE MAHTHUIHOW MOJIOCTH W pakoBHHbL. CTpoeHHEe M (YHKIHOHUPOBAHHE
CUCTEM OpPraHOB MOJUTIOCKOB. Pa3HooOpa3ue MOJUIIOCKOB. J[ByCTBOpYaThle MOJUIFOCKH.
bproxoHorue MOJuIFOCKU. ['0J10BOHOTME MOJUTFOCKH.

Jlabopamopnsie u npakmuueckue pabomeol.
N3ydeHne BHEIIHETO U BHYTPEHHETO CTPOCHHUSI IBYCTBOPYATOrO MOJLITIOCKA.
N3yuenue BHEUTHETO U BHYTPEHHETO CTPOSHUSI OPIOXOHOTOTO MOJITIOCKA.
N3ydeHne BHEIIHETO U BHYTPEHHETO0 CTPOEHHUS TOJIOBOHOTOI'O MOJUTIOCKA.
N3ydenne cTpoeHHs] paKOBUH MOJIITIOCKOB.

Tun Ynenucronorue. OCOOEHHOCTH OpraHU3alMK YWieHUCTOHoruX. [lnan crpoenus
YWIEHUCTOHOTOI'O0 KMBOTHOIO. PemyKIusi BTOPHUYHOW MOJOCTH TeEJNA: NPUYHUHBI U
nociencTeus. Paznenenue tena Ha otaensl. KoHeuHoctn wieHncToHorux. CtpoeHue u
(YHKLIIMOHUPOBAHUE CUCTEM OPTraHOB YJIEHUCTOHOTUX. OpraHbl 4UyBCTB YWICHHCTOHOTHX.
OCHOBHBIE IPYIIIIBI YIEHUCTOHOTUX.

Knacc PakooOpasuble. CTpoeHne u MOpQoJiorus pakooOpa3HbIX Ha IMpUMEpe
peuHoro paka. PazHooOpa3ue pakooOpa3HbIX.

Knacc TlaykooGpasubeie. Ctpoenue u Mopdosorus maykooOpa3HbIX Ha MpUMEpe
nayka-KpecTtoBuka. PazHooOpasue maykooOpa3HbIX.

Knacc Hacekombie. Ctpoenue u BHelHsa MOpGosiorus HacekoMbix. Koneunoctu u
POTOBBIE aIIapaThl HACEKOMBIX. JKU3HEHHBIN [IUKI HACEKOMBIX. HacekoMble ¢ HEMOJIHBIM
npeBpaiienueM. Hacekomble ¢ mosiHbIM npeBpaieHueM. Kykonka. OCHOBHBIE OTpSIIbI
HACEKOMBIX C HEMOJIHbIM npeBpauieHueM: IIpsmoxpsiisie, [lomyxecTkokpouibie, B u
[Tyxoenpl. OTpsinbl HACEKOMBIX C IOJHBIM HpeBpameHneM: JKeCTKOKpBUIbIE,
IIepenonuyaTokpsuisie, JIBykpbuible, Yenmyekpsuible, bioxu.
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Jlabopamopuwle u npakmuueckue padbomol.

W3yyeHue BHEIIHEr0 CTPOECHUSI U KOHEYHOCTEN pakooOpa3HbIX.

M3y4yeHne BHyTPEHHETO CTPOEHMSI paKOOOPA3HOTO.

M3yuyenue cTpoeHus poTOBOTO anmapara ¥ KOHEYHOCTEN HACEKOMOTO.

W3yueHne BHyTPEHHETO CTPOEHUSI HACEKOMOTO.

M3yuyeHne BHEIIHErO CTPOCHUS U OMOJIOTMH HACEKOMBIX Pa3HBIX OTPSIOB.

OnpeneneHue NpeacTaBUTENEH Pa3IUYHBIX OTPSIIOB M CEMEWCTB HACEKOMBIX C
UCIIOJIb30BAHUEM OIIPEIAEIUTEIICH.

Tun Xopaosbsie. OCOOCHHOCTH OpraHU3alMU XOPJOBBIX KUBOTHBIX. llpu3Haku
XOPIOBBIX JKMBOTHBIX: IJIOTKA C >Ka0EpHBIMU LIEJISAMH, XOpJa, HEpBHas TpyoOKa,
9H/IOCTHJIb, IOCTHATAJIbHBIN XBOCT. [10JI0CTh T€a XOPIOBBIX JKUBOTHBIX.

[Toxatun I'osoBoxoproBbie. CTPOECHHE U KUZHEEATEIbHOCT JIAHIIETHHKA.

Jlabopamopuvie u npakmuueckue padbomeol.
N3yyeHue BHEIIHErO0 W BHYTPEHHErO CTPOCHMS JIAHIIETHHKA Ha (PUKCHPOBAHHBIX
Ipernaparax.

Pa3Hoo0Opa3ue 1 3BOJOLHS TO3BOHOYHBIX dKUBOTHBIX.

OO61mumii 0630p CTPOCHUS U PA3BUTHS TO3BOHOUHBIX KUBOTHBIX.

dopmupoBanue ckenera. Koctn u xpsiimu. OTemsl Tella MO3BOHOYHBIX JKHBOTHBIX.
BucrnepanbHbliii U TyJTOBUIIHBIN OTJEbl. OCHOBHBIE TPYMIIBI MIO3BOHOYHBIX KMBOTHBIX.
becuentoctHblie 1 uemtocTHOpOTHIE. XKabepHbie 1yru, HOpMUPOBAHUE YETIOCTEH.

Oco0EHHOCTH CTPOCHUS CHCTEM OPTraHOB TTO3BOHOYHOTO JKHBOTHOTO. [10s10CTh Tema.
[IumeBapurenvsHass cuctema. KpoBeHocHas cucrtema. JlpixarenbHass cUCTEMA.
MeranedpunuanpHas BbienuTenbHas cuctema (mouku). HepBuas TpyOka. Otnensl
HEPBHOU CHCTEMBI.

Hanknacc PrIObI.

Oco0eHHOCTH CTPOEHHUS U OpTraHU3aIluu PhI0 Ha MpUMEpPEe PEUHOro OKyHs. Yemrys
pb10. Ckener pbi06. CTpoeHUE NHUIIEBAPUTEIIBHOM, KPOBEHOCHOW U BBIJIEIUTEIHLHOMN
cucteM. [[pixanue y po16. XKaGpsl ppid u xabepHbIil anmapaTt. HepBHas cuctema psiO.
Opranbl uyyBcTB pbI0. bokoBasi nunus. XpsiieBbie pbiObl. OCOOEHHOCTU CTPOEHHUS U
Xu3HeneaTeabHOCTH. KocTHbIe phIOBI. JIyuernepsie u jJomacTenepoie polObL.
Jlabopamopnvie u npakmuyeckue padomel.

M3yueHne BHENTHETO U BHYTPEHHETO CTPOCHUS PHIOBI.

M3yuyeHune ckenera KOCTHBIX U XPSAIIEBBIX PBIO.

N3yuenue paznooOpaszus psio.

Omnpenenenue Bo3pacTa peIO MO Yelye.

BbIxo/1 M03BOHOYHBIX Ha cyury. AMQuOUM, uiau 3eMHOBOIHBIE.

[Ipennoceuikn BbIXOAA IO3BOHOYHBIX Ha cyury. @OpMUPOBAHME PBIYAKHOU
KOHEeYHOCTH. OCOOEHHOCTH CTPOEHUS M opraHuzauuu ampuOuil Ha nMpuMepe TpaBsSIHON
asrymkd. Ckener am@uOuii, oTnensl MO3BOHOUHHMKA. [IMineBapuTenpHas cucremMa y
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ampuouii. CTpoeHHe KpPOBEHOCHOW CHCTEMbl M paszejeHue KpoBU Yy ambuoOuii
(aprepuanbHbli KOHYC). Jlpixanue y amduOuid, posib YemtocTHOro ammapara. KoskHoe
neixanue. @OpMUpPOBAaHUE TYJIOBHUIIIHBIX MOYEK M UX OcoOeHHOcTH. HepBHas cucrema.
Opransl yyBcTB. KusHeHHBIH 1k ampubuii. ['omoBactuk. Heotenus y amdubuii u
perynsanus Meramopgdo3a. OCHOBHBIE TPyIIIbI aM(DUOHiA.

Jlabopamopnvie u npakmuueckue padomul.
W3yyeHue BHEIIHErO M BHYTPEHHETO CTPOEHUS JISATYLIKHA U TPUTOHA.
N3ydenue ckenera JArykKy.
N3y4yeHne nHAMBUAYAIBHOTO Pa3BUTHSI 36 MHOBOIHOTO.

AwmuuoThl. Pentunuu, win [Ipecmbikaroniuecs.

[IpucnocoGieHus: MO3BOHOYHBIX XKUBOTHBIX K Pa3BUTHIO Ha Cylle. 3apObIILIEBHIE
000J104KH U X QYHKIMH. OCOOEHHOCTH CTPOCHUS ¥ OpraHU3alluy PENTHINN Ha IpUMEpE
NPBITKOH siiiepuiibl. OCOOEHHOCTH CKeNleTa U KOHEUHOCTEeHW penTuiuid. ['pyaHas kieTka.
JIBrxenue y pentwiuil. [IumesapurensHas cucrema. KpoBeHocHas cucrema. Kpyru
KpOBOOOpaIleHUs U pa3felieHue KpOBU B JKeNyJouke cepAua. JpIxaHue penTuiui.
dopMupoBaHUE TAa30BbIX MOYEK U X ocoOeHHOCTU. HepBHas cucrtema. OpraHbl YyBCTB.
PasmHoOxeHue u pazBuTHe pentuianii. OCHOBHBIE IPYIIIIBI PENTUIUN.

Jlabopamopuvie u npaxmuueckue padomut.
W3ydeHne BHEITHETO U BHYTPEHHETO CTPOCHHUS SIIIEPHIIBI.
N3ydeHue ckeneTa AepuLibl.
N3yuenue pazHooOpa3us NPeCMbIKAIOIINUXCS.

[TTuupl.

OcoOEHHOCTH CTPOCHMSI M OpraHU3alMM NTHUI] HAa TPUMEPE CHU30TO TOIyOs.
[Tpucnocobnenuss nrui k nosery. Ileppa. PazButue nepa, crpykrypa mnepbeB. Tumbl
nepseB. OcobeHHOCcTH B cTpoeHMH ckenera. lleBka, mpsbkka. DopMuUpOBaHUE KHIIS.
Oco0OE€HHOCTH CTPOEHUS MUIIEBAPUTENBHON cucTeMbl. CTpOeHHE KPOBEHOCHOM CHCTEMBI.
Paznenenue kpoBu B cepaue. Kpyru kpoBooOpamieHuss y ntuil. OCOOEHHOCTH
JBIXaTeIbHOW CHUCTeMBbL. Bo3myiiHbie Memku v mnapaOpoHxu. MexaHu3M JIBOWHOTO
npixanusi. CTpoeHrue HEpBHOM cucTeMbl. Pa3zButue Mmo3zxkeuka. Opuenranus ntuil. Oprasbl
yyBCTB. BeiienurensHas cucrema. Pazsutue ntui. CTpoeHue sina.

®opmupoBanue sifeBbix obosouek. I[loBenenue nrui. TokxoBanue. DopMuUpoBaHHE
THE3/.

Jlabopamopnsie u npakmuueckue pabomeol.
N3ydeHne BHEITHETO U BHYTPEHHEr0 CTPOSHUSI MTHII.
N3ydeHune ckenera NTULBL.
N3ydeHne BHEIIHETO CTPOCHUS U TIEPhEBOr0 MOKPOBA MTHII.
N3ydenue cTpoeHus siila MTHUil.
OnpenenieHue MTUI] C UCIOJb30BAHUEM OIPEICIUTEICH.

MJieKonmuTaroIIne.
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OCOOEHHOCTH CTPOEHMSI U OpraHU3alMM MJIEKONUTAIOIIMX Ha MpUMEpPE AOMOBOU
Mbln. @opmupoBanue mepctd. CtpoeHne Bojoca. Tumbl Bosoc. CallbHbIE U TOTOBBIE
xene3bl. Ckener MiekonuTammux. OCOOEHHOCTH CTPOEHMSI CKEJIeTa KOHEYHOCTEH.
3yOHas cuctema. CBs3b 3yOHOW CHCTEMbI C THIIOM NHUTaHHUA. PazHooOpasue 3yOHBIX
cucteM. IlumeBapurenpbHas cucreMa MIEKONUTAOMUX. OCOOEHHOCTH CTPOEHUS
NUIICBAPUTEIBHON CUCTEMBl Yy PACTUTEIBHOSIAHBIX MieKonuTaronmx. CrpoeHue
KpOBEHOCHOU cucTteMbl. Kpyru kpoBooOpamenus. JlpixatensHas cucrtema. CtpoeHue
JETKUX, allbBeoJsipHOEe nbixaHue. Jluadparma. TyJoBHILHBIE IMOYKH U HE(PPOHBI
miekonuraromux. Oco0eHHOCTH HEPBHOW CHUCTEMBI MiIeKONUTarOIUX. Opraibsl 4yBCTB.
PasButne mnexonuratronmx. @opMrupoBaHue mianeHTbl. OCOOEHHOCTH IUIALIEHTAPHOTO
nutanusa. Cucrema wiekonuraronmx. IlepBoszsepu. CymMuaTble MIIEKONMTAOIIME.
[InanenTapusle MitlekonuTaromue. CoOBpEMEHHAs! CUCTEMA MIIEKOTTUTAFOIIMX.

Jlabopamopnvie u npakmuyeckue padomul.
N3yuenue ctpoeHus depena u 3yOHOU CUCTEMBI pa3IMYHBIX MJICKOIUTAIOIINX.
N3ydenne paznooOpaszusi MICKOTUTAIOIINX.
N3yuenue cTpoeHHs CKeIeTa MICKOMUTAIOIIHX.

OBOJIIOLHS U 3KOJIOTUS dKUBOTHBIX.

OBoJtonHs 0€CIIO3BOHOYHBIX )KMBOTHBIX. DBOJIIOLUS XOPAOBBIX )KMBOTHBIX.

Cpena oOuTaHuss W  DKOJIOTMYECKas HHUIIA. OKOJIOTWUYECKUE  (HaKTOPBHI.
AOuoTndeckue, OMOTUYECKHE U aHTPOINOTreHHbIe (PakTOpbl. OCHOBHBIE HKOJIOTUYECKUE
3aKOHBI. 3aKOH ONTHUMYyMa. 3aKOH JHMMHUTHPYIOIIETO (hakTopa. 3aKOH SKOJIOTMYECKOH
WHIUBUYaIbHOCTH BUIOB. [Iprcnoco0ienus opraHu3MoB.

Boagnas cpema oOutaHus. XapakTepucTukKa BOJIHOM cpenbl. IlnoTHOCTE U
TemriepaTypa Bojabl. COJIEHOCTh BOJOEMOB. PacTBOPHMOCTE KMCIOpPOAA U YIVIEKUCIIOIO
raza B Boje. Mopckue opranu3msbl. [l1aHKTOH, HEKTOH, OeHTOC. OCOOEHHOCTU CTPOCHUS
IUTAHKTOHHBIX opranu3moB. I[IpucnocoOnenust K >ku3HU B TouIEe Bojbl. OCOOEHHOCTH
CTpOEHUS ¥ OMosIorTun OEHTOCHBIX Opranu3MoB. [IpecHoBoHBIE OpraHu3Msl. [IpoGiembl
ocmoperyJisinud. [IpucnocoOneHuss OpraHu3MoB K KM3HM B MOPCKOM M IIPECHOU BOJIE.
BropuunoBoHBIE Opranu3Mbl. DOpMUPOBAaHHE MIJIABHUKOB U IUIABATENIBHBIX ITEPENOHOK.

HazemHo-Bo3aymiHas cpena oOuTaHus. XapaKTepUCTHKA HA3€MHO-BO3YIIHON
cpenpl ooutanus. ILIOTHOCTE M BIaKHOCTB Cpelibl. BHIXO] )KUBOTHBIX HA CYIITY.

[Ipumepsl aganTamuii K Ha3eMHBIM YCJIOBHSM oOuTaHusa. DOpMHUpPOBAaHUE JIETKHX,
MaJIBIINTUEBBIX COCYAOB U KyTHKYJIbl Y YJIECHUCTOHOIUX. POpMHUPOBAHNE KOHEYHOCTEM.
OcoOeHHOCTH [IbIXaHHUSI U BOJHOTO OajaHca y Ha3eMHBIX OPraHu3MOB. AJanTanuu K
MOJIETY y NITUL, HACEKOMBIX U PyKOKpbUIbIX. [IpaBriio Annena. [IpaBuiio beprmana.
[TouBeHHast cpena oOuTaHusl. XapaKTEPUCTUKA IMOYBEHHOM cpellbl OOUTaHUS.
OcoOeHHOCTH CTPOCHHUS W aalTallii MOYBEHHBIX OPraHM3MOB. AJlanTallMi KOJbYaThIX
YepBeil, HACEKOMBIX U MMO3BOHOYHBIX JKUBOTHBIX K TIOYBEHHOU cpesie 0OuTaHusl.
Opranu3menHass cpefa oOuTaHMs. XapakTEPUCTHKA OPraHU3MEHHOW Cpelibl
oburtanus. [IpucnocoOneHuss OpraHu3MoB K Napa3uTU3My. B3aMoOTHOIIEHHS Tapa3uT-
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x03suH. [lapa3utel U mapasuTouasl. DKTONAPA3UThl U 3HAONApa3uThl. Ilapazutnyeckue
IIJIOCKHE, KpyIJIbIE, KOJb4aThie yepBHy. [lapasutnyueckue uneHncronorne. PopMupoBaHue
IIPUCOCOK M KproubeB. POpMUPOBaHUE IUIOTHBIX IOKPOBOB. Peaykius CEHCOpPHBIX
OpPraHoB U JIPYTUX CUCTEM OpPraHOB.

Jlemoncmpayuu SXUBBIX SKUBOTHBIX, 4Yydes, KOJUJICKIMH, pa3laTOYHOTO MaTepuana,
MYJSDKEH W Mojesei, Tabmuil, ciaiinoB, BuaeohuIbMOB M caiTtoB MHTEpHeTa,
MOKA3bIBAIOIINX TPHUCIIOCOOTICHHOCTh JKUBOTHBIX K YCJIOBHSM CpEIbl OOWTAaHMS,
IENHU U CETU MUTAHUSA B SKOCHUCTEMAaX, PaCIpPOCTPAHEHUE KUBOTHBIX B MPUPOTHBIX
30HaX 3emiid, reorpaduyeckix KapT (KUBOTHBIN MHUP 3eMIIN).

Jlabopamopnvie u npakmuuecxkue padomul.
N3yueHnue npupoaHOro cooOIIEeCTBa: COCTaBA U CTPYKTYPHI.
OKCKypCHsI WK BUJIEOIKCKYPCHSL.
Ce30HHBIE SIBJICHUS B )KU3HU KUBOTHBIX.

JKMBOTHBIE U YETTOBEK.

BosgeiictBue 4yenoBeka Ha JKUBOTHBIX B IIPUPOJE: IIPSAMOE M KOCBEHHOE.
[TpoMbiciiOBBIE KHUBOTHBIE (PBHIOOJIOBCTBO, 0XOTa). BeneHue npompbiciia KUBOTHBIX Ha
OCHOBE HAy4HOro nonaxonaa. OIoMallHMBaHWE XWUBOTHBIX. /[MKue mpenku AOMaIIHuX
#uBOTHBIX. Cenekuus. Ilopoasl. HckycctBennslii 0TOOp. KoHTpacTHble (DOpMBI
YKUBOTHBIX II0 OJTHOMY M TOMY € IPHU3HAKy B Ipefenax oaHoro Buaa. KnoHnpoBanue
KUBOTHBIX. KiIeTOUHBIE, XPOMOCOMHBIE U TEHETUYECKUE TEXHOJIOTUN B CO3TAHUN HOBBIX
IIOPO/JI CEIIBCKOXO3SIMCTBEHHBIX KUBOTHBIX.

3HaueHWe  JOMAIHUX  JKUBOTHBIX B  JKU3HM  4enoBeka.  KUBOTHBIE
CENbCKOXO03SMCTBEHHBIX yroauil. [Ituniesoacteo. JKuBotHoBoACTBO. PacnpocTpanenHsbie
UHpEKINOHHbIE 3a00JeBaHUsl Yy JOMAIIHUX JKUBOTHBIX. Onu300THH. [IpuHIHUIIEI
npo(UIAKTUKU U JIEYEHUS paclipOCTPAHEHHBIX MH(PEKIIMOHHBIX 3a00JI€BaHUM TOMAIIHUX
KUBOTHBIX. JKUBOTHBIE-BpEIUTEHN, METOIbI OOPHOBI C )KUBOTHBIMU-BPEAUTEIISIMH.

['opon xak cpena oOuTaHus, co3faHHas 4YeloBeKOM. CHHAHTPONHBIE BUIbI
YKUBOTHBIX. AJjanTanusl )KUBOTHBIX B YCJIOBHSX ropojaa. BoccTaHOBIIEHHE YMCIEHHOCTH
peaxux BuAoB *kuBOTHBIX: OOIIT. buochepnsie pezepBarbl. KpacHas KHUTra >KMBOTHBIX
Poccun. Mepsl coxpaHeHuss 1 BOCCTAHOBJIEHHUS KUBOTHOTO MUPA.

Jlemoncmpayuu dyden, KOJUICKIMM, TaOJuIl, CIai10B, BUICODUIBMOB U CaWTOB
HNHTepHeTa, MOKA3bIBAIOIIUX OXPAHSEMBIX U IPOMBICIOBBIX JKMBOTHBIX, CIIOCOOBI
pPBIOOTIOBCTBA, OXOThI, AKKJIMMATH3allMM W Pa3BEJACHUS JAOMAITHUX >XHBOTHBIX,
KUBOTHBIX CEIHCKOXO3SUCTBEHHBIX YTOJUH, CIIOCOOBI OXpaHbl PEAKUX JKUBOTHBIX,
MIPUBJICYEHHUS U OXPAHBI )KUBOTHBIX TOPOIA.

Jlabopamopnwie u npakmuyueckue padbomot.
N3ydyeHrne HaCEeKOMBIX-BPEUTENEH CETbCKOXO03SIMCTBEHHBIX KYJIBTYP.
Hab6mronenus 3a nTuiiaMu B TOPOJICKOM cpefie.
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9 KJIACC

Beenenue

Cucrema OMOJOTMYECKUX HAYK, M3YYAIOLIMX YEJIOBEKA: LUTOJIOTHSI, THCTOJIOTHS,
IMOPHUOJIOTHS, TEHETHKA, aHTPOIIOJIOTHSA, aHATOMHUSI YeJIOBEeKa, (PU3MOJIOTHS YeIOBEKa U
IpYrue MEAUIMHCKNE HAYKH.

[Tpodeccun, cBsizaHHbIE ¢ HAyKaMu O 4yesioBeke. llepcrnekTuBbl pa3BUTHS 3HAHUN 00
OpraHU3Me€ YEJIOBEKE U €0 CBS3AX C OKPYXKAIOLIEH Cpelon.

JlemoHCcTpanus —Tabmul, cnainoB, BUAeoUIBMOB U calWlToB IHTepHeTa,
MOKa3bIBAIOIINX pa3Hble OHOJOTMYECKHE AUCIHUIUIMHBI, CBSI3aHHBIE C HW3YYEHUEM
4eJI0BeKa, NPOPECCHii, CBA3aHHBIX C U3YYEHUEM OpraHM3Ma YeloBeKa U MEJUIIMHOM.

OO0muii 0030p KJIETOK M TKAHell OPraHu3Ma 4eJI0BeKa

OOMeH BelecTB Kak OCHOBAa JKM3HU 4ellOBeKa. benku, JUnuabl, YrieBOJBbI,
HYKJICUHOBBIE KHCJIOThI, HU3KOMOJICKYJISIDHBIE COEIMHEHUS, BKJIOYAs BHUTAMUHBI.
XHUMUYECKOE CTPOCHUE, OCOOEHHOCTH M (PYHKUMH OEIKOB, JUIUIOB, YTJIEBOJOB,
HYKJICHHOBBIX KHCJIOT M HHM3KOMOJIEKYJIpHBIX coeanHeHuil. AT® - yHuBepcanbHas
SHepreTuyeckas BamoTa kieTkd. OOmiee moHsATHE O Karaboim3Me (Ha mpuMepe
KJIETOYHOT'O JIbIXaHUsl, HAUYWHAas C MOJrOTOBUTEIHHOTO ATarna) u aHaboau3Me (Ha npumMepe
Pa3IMYHBIX OMOCUHTE30B, MPOUCXOIAIINX B KileTKe). CpaBHEHHE KIETOYHOTO JBIXaHUS U
OpoxeHusi. Perynsiius O€JIKOBOTO, YIVIEBOJAHOTO, JUMUIHOTO oOMeHa. I[lpsmMbie u
oOpaTHble CBSI3M B peryisauuu. Poiab ¢(epMEeHTOB M TOPMOHOB B Mpoleccax oOMeHa
BellecTB. Hapyiienus: OMOXMMHYECKUX MPOIIECCOB B KIIETKE: aBUTAMUHO3bI, J€(EKTHI B
paboTe onpeneeHHBIX (PePMEHTOB H JIPyTOE.

[Muronorusi. MHorooOpa3ue kierok W ux auddepeHuanus. IMOpHOHAIBHbBIE
CTBOJIOBBIE KJIETKH, MHyIUPOBAHHbIE ILTFOPUINIOTEHTHBIE CTBOJIOBBIE KJIETKH, CTBOJIOBBIE
KJIETKH B3pOCJIOTO YeJIOBEKaA.

Knerounble KOHTakTbl. MOJEKYyJSIpHbIE OCHOBBI OTBETa KIJIETOK HA CHUTHAJIBI.
[Tonarue kneTouyHod ruOenu. JIMMHUT KIETOUHBIX NEJICHHM, OO0Iee MpeICcTaBICHUE O
CTapE€HUHU Ha KJIETOYHOM M MOJIEKYJISIPHO-OMOJIOrH4eckoM ypoBHe. OO1iee MOHSATHE O
PaKkoBO# TpaHCPOpMAIIUU KIIETOK.

Jlabopamopnvle u npakmuyeckue padomol.
[IpocMOTp SAEKTPOHHO-MUKPOCKOMUYECKHX (oTorpaduil mpernapaToB CTPOCHUS
KJIETKH U MEKKJIETOYHBIX KOHTaKTOB.

Tunbel TKaHe oOpraHu3Ma 4YeJIOBEKAa: OJIINUTENMANIbHAs, HEpBHAs, MBbIIICYHa,
COEIMHMUTENbHAA TKAaHU. XapaKTepUCTHKa U Kiaccupukauu snutenneB. HepBHas TkaHb:
Helponbl U Heipornusg. Ctpoenwe W Qusnonorusi Heiipona. IloTeHnuman nokos u
noTeHuuan aerctsus. [lposenenne nepsHoro ummnyJsbca. Knaccudpukanust 1 MexaHU3Mbl
pabothl cuHaricoB. HelipomeauaTopsl U UxX perenTopbl. MblllieyHasi TKaHb: CKeJIeTHasd,
cepaeuHasd U rnaakasd. CTpOEHHE COKPATUTENIBHOIO amnmapara IONEpEeYHOIIOIOCAThIX
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MBIIIIT. MOJIGKy.TISIpHBIC MCXaHHU3Mbl COKpPAIICHUA U paCCHa6H€HI/I5{. OTanuus I‘JI&I[KOﬁ
MYCKYJIAaTyphbl OT HOHCpC‘IHO-HOJ’IOC&TOI‘/’I. duznonorus B036y,I[I/IMOCTI/I N COKPATUMOCTH
FHaHKOﬁ MBIILICYHON TKaHH. COCI[I/IHI/ITCJIBHEUI TKaHb: CBOﬁCTBa, Pa3JINYHBbIC TUIIBI KJICTOK,
XAPAaKTCPUCTHUKA MCKKIICTOYHOI'O BCIICCTBA. KJIaCCI/I(I)I/IKaHI/IH COCIMHHNTCIIBHBIX TKAHEH:
COOCTBEHHO COCIUMHHNTCIIBHBIC TKAaHH, TKaHH BHYTpCHHefI CpCabl, XpAICBAsA TKaAHb,
KOCTHasi U Opyruc.

Jlabopamopnsle u npakmuyeckue padoomeol.
MukpockonupoBaHHe MPErnapaToB OCHOBHBIX TUIIOB TKaHEH.

HepBHasi cucrema

Knaccudukanus nepBHOU cucteMbl. lleHTpanbHas u nepudepuyeckas HepBHas
cucrteMa. CtpoeHue HepBa, 000104YKH, Ki1accupukanus HepBoB. CTpoeHHE COIUMHHOTO U
rOJIOBHOTO Mo3ra. QyHKIIMU OTAEIOB CHMHHOIO Mo3ra. lIpoBonsmue myTM CIMHHOTO
Mo3ra. AHaTOMHs TOJIOBHOIO MO3ra: IPOJOJTOBAThIM MO3I, CTBOJ MO3Td, CPEIHUM,
IIPOMEKYTOUHBIH, mepegHui Mo3r. CTpOE€HHE MO3KEUKA U KOPbI OOJBIINX MMOTYLIAPHIA.

OYyHKIMU OTAEIOB TOJOBHOT M3ydeHHE T'HCTOJOTHMYECKHX MpenapaTtoB KPOBU M
OpPraHoB KPOBETBOPEHUS O MO3ra M MX 4acTed. YepernHo-MO3rOBblE U CHMHHOMO3TOBBIE
HepBbl. CoMaTndeckass M BEreTaTMBHAas HEpBHAs cucteMa. LIeHTpbl comaTtnyeckou H
BEreTaTUBHOM CHCTEM B ILIEHTpallbHOW HepBHOW cucteme. PednektopHas nayra.
Pednekropnoe kombuo. Heiiponnas cerb. Kiaccupukaumm pedraekcoB: MOHO- U
NOJINCUHANITHYECKHE, O€3yCIIOBHbIE U YCIIOBHbIE U Apyrue. Ponb uccnenoBanuii M.I1.
[TaBnoBa. ®ynkuumonanbHbie cucteMsl [1.K. AHoxuHa. Mcrionb3oBanre npuHUUIa padoThl
HEHWPOHHBIX CETEN B UCKYCCTBEHHOM MHTEILJIEKTE.

Hapymenuss paboTthl HepBHOW cucTeMbl. Heliponerenepauu U COBPEMEHHBIE
MeTonbl ux JedeHud. MHcynbT. JlekapcTBa, mpoxoAsiive W HE MNPOXOASUIUE 4Yepes
reMarosHuedanmyeckuii O0apbep. MeTonbl HCCIEIOBaHUS MO3TOBOM aKTUBHOCTH U
CTPOEHHUS CTPYKTYp HEPBHOW CHCTEMbI: 3JEKTpo3HLedanorpadus, perucrpaius
aKTUBHOCTU PA3JIMYHBIX OTIEJIOB MO3ra, MAarHUTHO-PE30HAHCHAas Tomorpadus,
KOMITIbIOTEpHast ToMorpadusi. Uatepdeiic Mo3r-koMIbroTep.

Jlabopamopnsie u npakmuueckue pabomeol.
N3ydeHne rTucToMOTHUECKUX TPenapaToB OpraHOB HEPBHOM CUCTEMBI.
N3ydenne cTpoeHus TOJOBHOIO MO3Ta Ha MaKeTax.

CeHcopHBbIE CHCTEMBbI

CtpoeHHe CEHCOpPHBIX CHCTEM: PELEeNTOphbl, MPOBOASAIIAS YacTh, OTIAEN KOPBI,
OCYIIECTBISAIOMMN ~ 00padoTky  wHbopmanuu.  Kraccudukaius  perenTopos:
HKCTEPOPELEIITOPHI, MHTEPOPELENTOPHI, MPONPUOPELIETITOPHI, MEXaHUYECKUE,
TeMIepaTypHble, XHMHYECKHUE, OoJieBble M Jpyrue penentopbl. CoMaToCEHCOpHas
cucrema.

Crpoenue rnaza. 3pUTesibHbIE PElEenTOphl (MATOUYKU U KOJOOoukH). Duznueckue u
XUMUYECKHUE OCHOBBI BOCHpPUATHS cBeTa. YepHo-Oenoe u 1seroBoe 3peHue. CTpoeHue
cetyatku. IlpoBegenne u  00pabOTKa 3pUTENBHOIO CHUrHajga. AKKOMOJALUA.
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bunokynsipHoe 3penue. Hapymienuss 3peHus M uMX NOpUYMHBL 3abojeBaHus TIJ1a3a
(KOHBIOHKTUBUT W Jpyrue) U ux npoduiaktuka. CoBpeMEHHbIE METOMbl JICYCHUS
HapyILIEHUN 3pEHus: Ja3epHas KOPPEKIUs, 3aME€Ha XpyCTajuKa, KJIETOYHAasl Tepamnus,
IPOTE3UPOBAHUE IJ1a3a U IPYyTHUE.

CrtpoeHne HapyKHOTO, CPEIHETO U BHyTpeHHero yxa. Koptues opran. Mexanusm
BOCIIPUATUSL U OOpaOOTKM 3BYKOBBIX BOJIH. CBs3b IIEHTpa CilyXa U IEHTpa pEuHu.
Hapymienus cinyxa W uxX nOpuyuHbl. 3a00JieBaHMSI OPraHOB ciyXa (OTHT U Jpyrue
3a0o0seBanus) U ux npoduiaktuka. CoBpeMeHHbIE METObI JICUCHUS HApYUICHUN clyXa:
CIIyXOBOM ammapar, NpoTe3UupoBaHWEe W JApyrue. AHaToMuss U  (U3HOJIOTHUA
BecTUOYIIsipHOTO anmnapara. OTOJIUTOBBIN anmnapar.

Opranbl BKyca, OOOHSIHUS, MBIIIEYHOTO M KOXXHOIO YYyBCTBA: aHATOMHUSI U
bu3HoI0THs, UX HAPYIICHHUS.

Jlemoncmpayus pa300pHBIX MOJIENCH r1a3a u yxa.

Jlabopamopnwie u npakmuueckue padomol.
N3yuenue ctpoeHus oprana 3peHus (Ha MyJIsbKe U BIaXKHOM Ipernapare).
N3yuyenue cTpoeHus opraHa ciyxa (Ha MyJIsiKe).
N3yuyeHnune rucToI0orn4ecKrx MpernapaToB OpraHOB YyBCTB.

JHIOKPHUHHAS CHCTEMAa

OmnpeneneHne 1 OCHOBHBIE XapaKTEPUCTUKU ropMOHOB. Kiaccugukaus ropMOHOB
o XxuMuyeckomy crpoenuto. Kinaccudukanus penentopoB ropMoHOB. MoJeKyIsipHbIE
MEXaHU3MBbI JIEHCTBUSI TOPMOHOB Ha KJIETKU-MUIIEHHU.

DHJIOKpUHHAs QyHKUMA runotainamyca. JKene3bl BHyTpeHHENH cekperuu (runodus,
snu(du3, MUTOBUIHAS KeJe3a, NapalluTOBUIHBIC KeJe3bl, HAMIOYEUHNUKH ), BHIICISIEMbIE
UMU TOPMOHBI U UX (GyHKIMH. JKene3bl CMEIIaHHON CeKpelnt (TOHKeTyA0YHas Keme3a,
MOJIOBBIE JKEJI€3bl), BBIACISIEMblE HMH TOPMOHbI W MX (¢QyHKUMH. ['unoramnamo-
TUNO(pU3apHbIE KOHTYPbl PEryJsiliU JIE€ATEIbHOCTH HEKOTOPBIX >KEJe3 BHYTPEHHEU
cekpeunu. HapyiueHusi, cBA3aHHbIE C TUIO- U TUNEPPYHKUUSMU TOPMOHOB. Bumwl
caxapHoro auabera u ux ociiokHeHus. KinerouHas Tepanusi B JE€YEHHH SHIOKPUHHBIX
3abosieBaHui. Mukcenema.

[Ipoune opraHbl M TKaHU, BBIACISIIOUIME TOPMOHBI: MOYKH, CEPALE, JKEITyI0YHO-
KHILIEYHBIN TPAKT, ’KUPOBAsi TKAHb U APYTHE.

Jlabopamopnuvie u npakmuueckue padomel.
V3y4yeHne rHCTONIOrMYECKUX MPENapaToB 3HI0KPHHHBIX OPraHoB.

IToBenenne

Pednexropuas Teopus moBegeHusi. HacneacTBeHHbIE M HEHACTEACTBEHHBIE (hOPMBI
noBeaeHus. [Ipocteiimue ycinoBHbIe peduiekchl. MHCTpyMEeHTaIbHOE U Ipyrue (OopMbI
obyuenus. Ilens. MotuB. Peduekc. IlorpedHocTh. Pedniekc menu mno IlaBnony.
Jnnamuuecknit crepeoTurt. MnpuHTHUHT. OUKCHUPOBAHHBIE KOMIUJIEKCHI JIBUYKECHUM.
Curnanbhbie cuctembl. Peus. Meinenue. [lamsate u ee Bunbl. KorHuTuBHBIE QPYHKIIUM
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HepBHOﬁ cuctemsl. Pojb PAa3HBIX OTACJIIOB I'OJIOBHOI'O MO3r'a B peryJIsiliun HBHX(CHHﬁ, CHa
u 6OI[pCTBOBaHI/I$I, " JPpYTUX CIOKHBIX ITPOLCCCOB. MexaHu3Mbl BOBHUKHOBEHHUSI 3MOHHI>1.
HeﬁPOFYMOpaHLHaH peryjenaus 1oJIOBOro IOoBCIACHUA. Hap}’IHCHI/ISI IMTOBCJACHUA, UX CBA3b
C pa60T01”4 HepBHOI?I u BHHOKPHHHOﬁ CUCTEM, COBPCMCHHLIC MCTOAbI JICUHCHMU.

OnopHo-aBUraTe/IbHbINA annapat

Koct. AHatoMusi KOCTU: HAJKOCTHHUIIA, BHYTPEHHEE BEIIECTBO KOCTH. OCTEOH.
Knaccuduxanus kocteit. Poct kocreit. CoequHeHUs KOCTEH: MOJIBUKHBIC,
MOJTYTIOJBUKHBIC, HETIOIBH>KHBIE. CTPOCHHE CyCcTaBa U CyCTaBHOM CYMKH.

OceBoll ckeneT: yepen, IMO3BOHOYHUK, peOpa, rpyauHa. Koctu mnuneBoro u
MO3rOBOT0 OTJIeJ0B uepena. OTaenbl MO3BOHOYHUKA, OCOOEHHOCTH CTPOEHHUS MMO3BOHKOB
B Pa3HBIX OTAENAaX, MEXKIIO3BOHOYHbIEC cOeTMHEHUS. CTPOCHUE TPYIHOU KIIETKHU.

Ckenerbl TMOSCOB KOHEYHOCTEH M CBOOOJIHBIX KOHEYHOCTEW: aHATOMHYECKHUE
0COOEHHOCTH BXOJISIIIIUX B KX COCTaB KOCTEH.

Hapymenust CTpoeHHUs CKEJIETHOM CUCTEMBI. BO3pacTHBIE U3MEHEHUS, OCTEOIIOPO3.
TpaBMBL. 3aboneBanus OTIOPHO-ABUTATEIBHOIO amnrmapara, CBSI3aHHBIC
¢ npsmoxoxaeHueM. COBpEMEHHbIE MHBA3WBHBIE U HEMHBA3WBHBIE METOJIbI JICUEHUS:
MPOTE3UPOBAHUE CYCTABOB M MEXKIIO3BOHOUHBIX JIUCKOB, WCIIPABJICHUE KPUBU3HBI
II03BOHOYHHUKA U JIPyTHE.

Jlemoncmpayusa ckenera 4eaoBeKa, 4yepena, KOHEUHOCTEH, TO3BOHKOB, PACIIMIIOB KOCTEH.

Jlabopamopnsie u npakmuueckue pabomeol.
N3yuyeHue cTpoeHus CKelleTa YeJIoBeKa Ha MaKeTax.

Mpimel.  PaGota MBI 1o  MNEpeMENICHWI0 KOCTHBIX pPhIUaroB. MBIIIITHI,
MPUKPEIUISIOIINAECS IBYMS KOHIIAMU UJIU OJTHUM KOHIIOM K KOCTSIM. MUMHYECKUE MBIIIIbI
KaK MPUMEP MBIIIIL, HE TPUKPETUISIONINXCS K KOCTSIM.

Mpimma kak oprad jokoMoruu. O00yi0ukr MBIIIEL. CyXOXKHIUS M CBS3KHU.
JIBuraTenbHble €IUHUIBI. MBIIIIBI-CHHEPTUCTBI U aHTArOHUCTHI. HepBHas perymnsuus
paboThI MBI, POIb CIMHHOTO MO3ra, MO3KEUKa M KOPHI OOJIBIIINX TTOTYIIAPHH.

OcHOoBHbIE MBIIIIBl Tena uyenoBeka. Haubosiee pacnpocTpaHEHHBIE TpPaBMBI
MBIIIEYHON CHUCTEMBI U METOAbl UX MNPOPUIAKTUKH. ATpPOPUS MBI, MPUYUHBI U
JICYEHUE.

Jlabopamopnwie u npakmuyueckue padbomot.
Oxka3zaHue epBOI MOMOIIM MPHU MOBPEKICHUM CKEJIeTa U MBIIIIII.

KpoBeHocHast U iuMpaTnyecKkas CUCTEMBbI

OcobeHHOCTH CTpOeHUS W (YHKIIMOHUPOBAHUS CEPJICUHON MBIIIIBI. AHATOMUS
cepaua: >HAOKApHA, MUOKapHA, dMUKapH, NEepUKapi, KEIyAOouKd, MPeAcepauns, KianaHbl
cepama. Mexanundeckas pabota cepana kak Hacoca. CepaeuHbIil UK. ApTepUaTbHOE
naBieHue, myjbc. ABroMarud. [IpoBoasias cucrema cepaua. DieKTpuyeckas padora
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cepana. DnexkTpokapauorpamma. HepBHas u rymopanbHas peryisiiusi paboTsl cepia.
Hapymenus pabotsl cepaua. ['unepronnyeckas 00ye3Hb, ceplieyHasi HEAOCTATOYHOCTb,
aTepOCKIIEpO3 KOPOHAPHBIX COCYAOB, MH(APKT MUOKapaa u Tak nanee. lllyntuposanue,
AaHTUOIUIACTUKA, KJIETOYHAsl Tepamusi M JPYrue COBPEMEHHBIC METOJbI JICUCHHUS
cepAcUHbIX OoJie3Hel. TpaHCIIaHTalMs CEplLia.

Jlabopamopnsie u npakmuyueckue padomot.
[IpocMOTp THCTONOTrMYECKUX MPENAPATOB CEPACYHON MBIIIIIBI.
DnexTpokapanorpadus.
N3MepeHne apTepuaibHOro TaBJICHUS U ITyJIbCa.
KpoBenocHas cucrema u nuMdaruyeckas CucTema.

Kpyru kpoBooOpatieHusi: 00JIbIION U Majblid, OCHOBHbIE cocyibl. Kinaccudukanus
COCYZIOB: apTe€pUH, apTEPUOJIbl, BEHbI, BEHYJIbl, KANWLISAPbl. Pe3ucTuBHBIE, OOMEHHBIE U
€MKOCTHbIE cocyabl. CTpoeHue CTEHOK cocylloB. HepBHas W rymopanbHas perysisiius
paboThl cocy10B. CUCTEMHAs PETYJIALMS apTEPUATIBHOTO IABJICHUS U IPYTUX [TapaMETPOB
KpoBH (Oapopeduekc, xemopediekc U Tak jganee). Hapymenus paOoTsl cOCynOB.
ApTrepHualibHbIE U BEHO3HBIE KPOBOTEUEHUS U NIEPBasi HOMOILb IIPU HUX.

AHatoMus TUM(}ATUYECKONW CUCTEMBI: TUM(PATUUECKUE COCYIbI U JIUM(PaTHUECKUE
y37bl. [IpuynHbI 1BUKEHUS KPOBU U IUM(QBI IO COCY/JIaM.

Jlabopamopnvle u npakmuyeckue padomel.
N3yyenune rucToIoru4ecKux mpernapaToB CTEHOK COCYIOB.
[TepBast momMoIIIb MPU KPOBOTCUCHUSX.

BryTpeHHs1s cpena opraHusma.

KpoBb, TKaHeBast KUIKOCTh, TuMpa. MexaHu3MbI MO IepKaHusl BHYTPEHHEH CpeIbl
opranusma (romeoctas). CBsi3b BOJHO-COJIEBOT0 0OMEHa opranusma ¢ (GOpMUPOBAHUEM U
OTTOKOM TKaHEBOM JKHUJIKOCTH.

XUMUYECKUM C€OCTaB Iuia3Mbl KpoBU. DOpPMEHHBIE JJIEMEHTBL: JPUTPOLUTHI,
JEHKOIUTHI, TpOMOOIUTHIL. JleiikoruTapHas popmyna. OyHKIIMN pa3IUIHbIX (OPMEHHBIX
aneMeHToB. KpoBeTBopeHHe W opraHbl KpOBETBOpeHHUS. MecTta TruOenu pas3inyHbIX
dbopMeHHBIX 71eMeHTOB KpoBu. [ 'pytmb kpoBu o cucteme ABO, pesyc- daktop u npyrue
CUCTEMBbI OMNpeaeieHusl Trpymnn KpoBH. llepenuBaHue IUIa3mMbl, 3PUTPOLIUTAPHON U
TpoMmOonuTapHoi Macchl. bydepHas QyHkius nina3mbl KpoBU. TpaHCHOPT ra3oB IO
KpoBU. Paznuunbie QopMmbl remorioOuHa. Perymsmusi cpoactBa remMorjoOMHa K
kuciaoponry. CBepTeiBaHME KpOBH, (UOPUHONMTHYECKAs M MPOTHBOCBEPTHIBAIOLIAS
cuctembl. Hapymienusi, cBs3aHHbBIE C KpPOBETBOPEHHEM U (DYHKUHOHHUPOBAHUEM
(hOpPMEHHBIX JJIEMEHTOB.

Jlabopamopnvle u npakmuyeckue padomeol.
N3ydeHne TucTOMOTHYECKUX TPenapaToB KPOBU U OPTaHOB KPOBETBOPEHHSI.

NmvMmyHHas cucreMa
Wcropust pa3BuTus 3HaHu 00 uMMyHHUTeTe. 3HadeHue padot M. . Meunukosa, I1.

2
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Opauxa U ApyTrux Y4Y€HbIX MO M3y4YeHUI0 MMMyHuTeTa. Knaccupukanum MMMYyHHUTETA.
MexaHu3Mbl BPOKIEHHOTO UMMYHHTETA. [IproOpeTEHHBIN UMMYHHUTET: KilaccupuKaims
JUM(GOIUTOB M y4acTHE Pa3HBIX TPyHN JUMQOLUUTOB B MPUOOPETEHHOM UMMYHHUTETE.
[Tonatus anturena u anturena. [Ipesenranusa anturesa. BakiuHel v CbIBOpOTKH. OpraHsl
LIEHTPaJbHOM HMMYHHOM CHCTEMBI: KpacHbIi KOCTHBIA MO3r M TuUMyC. Oprassl
nepudepruueckoil UMMYHHON CUCTEMBI: cene3éHka, TuMdOy3i1bl, MUHIATUHBI,
anmnenaukc, IlefiepoBer Omsimiku. Pons Tumyca B cospeBanuu T-nmumdonutoB. Pomib
opraHoB mnepudepuyeckod HMMMYHHOW CHCTEMbl B co3peBaHUM B-mumdonuTos.
OTtpuiiatenbHas U MOJOKUTEIbHAS celeKuus B co3peBanuu T- u B-nmumdormros. Ponb
MUKpO(IOpHl YeloBeKa B (POPMUPOBAHUU HOPMAIBHOTO HWMMYHUTETa YeJOBEKa.
[TaTosoru UMMYHHON CUCTEMBI: UMMYHOAEC(PUIIUTHI, Ay TOUMMYHHBIE 3a00JIEBaHUS U JP.
Peakuyu runepuyBCTBUTEIBHOCTH, B TOM UHclie auieprui. OCHOBBI TPAHCIUIAHTOJIOTHH.
JleMOHCTpanusi TOPTPETOB  YYEHBIX, TaOIMIl ¥  CJIAiJoB, BHUJCOPOJIMKOB U
KHMHO(parMeHToB, 00 UMMYHHOU CHCTEME.

JbIxaTejibHas cucTemMa

AHaTOMHS JIBIXaTEJIbHOM CHCTEMbl: BEPXHHME [IbIXaTEJIbHbIC IyTH, HUKHHUE
JbIXaTenbHble TyTH, JieTkue. HocoBbie mosioctu. Hocornorka. Porormorka. I'oprass.
Kinaccudukarnus xpsiei roprani. HaaropraHHUK ¥ TOJIOCOBBIE CBsI3KU. Tpaxes. bpouxu.
Jlerkue. Jlerounble my3bIpbKU (ajbBeOJibl). PU3MONOTUS Mpollecca AbIXaHUSA, POJIb
IJIEBPAJIbHON JKUAKOCTH, auadparmMbl, MEeXpeOepHbIX U Apyrux Mbimi. CypdakTaHT.
Dnactuueckasi TsAra Jerkux. JlpixarenbHble IBWKEHHS. JKU3HEHHAss €MKOCTh JIETKHUX.
Jlerounsle 00beMbl. HepBHAS 1 TyMOpaJIbHAS PETYIISLINS TBIXaHHS.

I'mruena pgeixanusi. TpeHUpPOBKA JBIXaTEIbHBIX MBI, [IpemynpexaeHue
MOBPEXJCHUS rojocoBoro amnmaparta. MH(peknuonHsie 00Je3HH, Mepeaaronecs yepes
BO3/IyX, U IIpoure 3a00JI€BaHUsI OPTaHOB JbIXaHus. BinsHue TabakoKypeHust Ha OpraHbl
JILIXaTEIBHOW CUCTEMBI. ACTMa, 0OCTPYKTHUBHBIC 3a00JICBaHUS IIXaTCIHHON CUCTEMBI.

ﬂemoucmpauu}l MOJACIIX I'OPTaHHU, MOJCIIH, HpOHCHHIOIHefI MCXaHHM3M BJ1O0Xa M BbIJOXA.

Jlabopamopnsie u npakmuueckue pabomeol.
N3mepenne o6xBaTa rpy/IHOM KJIETKH B COCTOSIHMM BAOXA M BBIIOXA.
OrnpeneneHue 4acTOThI IbIXaHUSI.
Biusinue paznuuHbIX (aKTOPOB HA YACTOTY JbIXaHUS.
Cruporpadus.
N3ydeHne TuCTOIOTMYECKUX TIPEnapaToB OPraHoOB JIbIXaHUS.

IInmeBapurebHass cucremMa

AHaToMusl NUIIEBAPUTEIIBHON CUCTEMBL: POTOBAas IMOJIOCTh, MHILEBOJ, KEIYIOK,
IIOJDKEIIyJOYHAsl JKeJle3a, IeYeHb, OTACJbl TOHKOW KMIIKH, OTAENIBI TOJICTOM KHUIIKH.
Crpoenue 3y0a, 3yOHas cucreMa uenoBeka. PU3MOI0rUs NMUIEBAPUTEIBHON CUCTEMBIL
pacierieHue O€NKOB, JUMHUAOB, YIJIEBOAOB, HYKJIEHHOBBIX KHCIOT TOJ JEHCTBUEM
(epMEHTOB, CEKPETHUPYEMBIX pPAa3HbIMU OTAENAMH IHILIEBAPUTEIBLHON CHCTEMBI.
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XUMHUUYECKHUI COCTAB CIIIOHBI, KETYJOUYHOTO COKa, MOKETYyJOYHOTO COKa, KEUu, COKa
TOHKOM KHIIKHA. [IOJIOCTHOE M TPUCTEHOYHOE MNHUIIEBAPEHUE B TOHKOM KHIIICYHUKE.
OYHKIUU TIOJDKEIYIOYHOM keJe3bl M nedyeHu. DYyHKIMUA TOJCTOM KHUIIKU. Poib
KHIIICYHOW MUKPOQIIOPHI TSI YeTIOBEKA.

HepBHas u ryMopanbHass peryssiiusi IPOLECCOB NUILEBAPEHHUS, YIJIIEBOJIHOTIO,
JINIIAIHOTr0, OEJIKOBOro 0OMeEHa.

['mruena murtanus. HemHdeKkmmoHHbIe W ayTOMMMYHHBIE 3a00JE€BAaHUS CHUCTEMBI
nuimeBapenus. Ilpeaynpexiaenrne UWHOEKIUHM W TPOUYHUX  KEITYIOYHO-KHIICUHBIX
3a0oJieBaHuM (TacTpUT, sI3BEHHAs 00JI€3Hb, aAlNIEHIUIIUT, IUPPO3, TAHKPEATUT U JIPYTHE),
MUIIEBBIX OTPABICHUH. XeIMKOOaKTep KakK (DaKkToOp pa3BUTHS TacTpUTa U SA3BHI. BiausHue
KYPEHUS U AJIKOTOJISI Ha MUILIeBapeHue. PaccTpoiicTBa MUIIIEBOTO MOBEACHUS.

Jlemoncmpayus Topca 4enoBeka, TaOull.

Jlabopamopnvie u npakmuueckue padomeol.
HccnenoBanue neicTBust GEpMEHTOB CIIIOHBI HA KpaxMall.
N3ydeHne THCTOIOTHYECKUX TPENApPaTOB OPTraHOB MMHUILEBAPUTEIBHON CUCTEMBL.

BeiaenureabpHas cucrema

CrpoeHHe BBIICIUTEIBHON CUCTEMBL: IMOYKH, MOYETOYHHKH, MOYEBOH IIy3BIPb,
MOYEHCITyCKaTeIbHbI KaHal. DyHKIHOHMpoBaHUE Moykd. HedpoH Kak CTpykTypHO-
(yHKIMOHAJIbHAs e€IMHUIA NOoYkd. DPU3MOJOrMYecKue Mpolecchl (OPMUPOBAHUS
BTOPUYHON MOYH: bunbpTpanms, peadbcopouus, cekpenus. Posb nouku
B peryJsillud apTepualbHOro AaBieHus. HepBHas m rymopanbHas peryisiuus padoTbl
OpraHOB BBIJCINUTEIBHON CUCTEMBI. 3a00JIEBaHNS OPTAHOB MOUEBbIACIUTEIBHON CUCTEMbI
(muctuT, nueroHePpPUT, MOUEKaMEHHas OO0JEe3Hb U APYTue), UX NPEeAYNPEKICHUE.
HckyccrBeHHnas nouka. Jluanus. TpaHciutaHTanus HOYKH.

Jlemoncmpayus tabnuil, mojenn « CTpoeHre MOYKH MIICKOTUTAIONIEr0», MYJIsKa MOYEK
YeJI0BEKa, BIAXKHOIO Mpenapara.

Jlabopamopnsle u npakmuyeckue paoomnol.
M3y4yeHHne TUCTOJIOTMYSCKHUX MpernapaToB Pa3HbIX YYAaCTKOB MOYKH, MOYETOYHHKA,
MOYEBOT'O ITy3bIPSI.

IHoJsioBasi cucrema

Cragun rametorene3a. OTiM4YMs OOreHE3a M cCliepMaToreHe3a ApYr OT Jpyra.
O11010TBOPEHHUE.

’Kenckast monoBasi cucTeMa: SIMYHUKH, MAaTOYHbIE TPYyObl, MaTKa, BJArajuIie,
BHEIIHHUE MOJIOBBIE OpraHbl. MEHCTPYyalbHbINA LIUKJL.

Mykckas moJioBasi CUCTEMA: CEMEHHUKHU U ITPOYME BHYTPEHHUE IOJIOBBIE OPraHbl,
BHEIIHHUE M10JIOBBIE OPTaHBI.

HepBHas 1 rymopanbHas peryisiust paboThl OPraHOB IMOJIOBOM CHCTEMBI.

[InanupoBanrie GEpPEeMEHHOCTH, METO/bl KOHTPAICIIUU, MPEAUMIUTAHTAIIMOHHbIN
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CKPHUHUHT, OKCTPAKOPIIOPAIIBHOC OIINIOAOTBOPCHHUC. BepeMeHHOCTB, JJaKTanus.
3a6OJIeBaHI/I$I, nepecaaromuccsa 1MoJIOBBIM ITYTCM.

Jlabopamopnsle u npakmuyueckue padbomot.
N3yyeHue rucToI0rM4ecKrX MpernapaToB OpraHoB MOJOBOM CUCTEMBI.

Ko:xka u ee npousBoanbie

DNUAEPMUC - MHOTOCIIONHBIN OporoseBaromnii snurenuid. Cioun sanuaepmuca. Ciou
nepMmbl. [loakoxHas xupoBas kinetyaTka. [[pou3BogHbIE KOKU: HOTTH, BOJIOCKHL. KOKHbBIE
YKEJIE3bl: IOTOBBIE, CATbHBIE U MOJIOYHbIE. DYHKIIMU KOXU. POIb HEPBHOI U T'yMOpaibHON
PETYISAIUN B OCYIIECTBICHUU TEPMOPETYIISTOPHOMN U NPYTUX QYHKITUN KOXKH.

3aboeBanus KO U UX MIpeaynpexaeHne. [leperpeBanne: COTHEUHBIN U TETUIOBON
yaapel. Oxoru. O6mopoxkenus. [Ipodpunaktuka U mepBas MOMOIIb MPU TEIJIOBOM U
COJIHEYHOM YyJiapax, 0’Korax u 0OMOPOKEHUSX.

Jlemoncmpayusn Moiend CTPOSHUS KOXKH, TaOJIUII, CIIalI0B.

Jlabopamopnsie u npakmuueckue pabomeol.
HccnenoBanue ¢ MOMOIIBIO JTYIbl ThUIbHOM U JTAJIOHHOW CTOPOHBI KUCTH.
N3ydeHune rucTonornyecKux MpernapaToB SMUIEPMUCA U JCPMBI.

AanTanuy OPraHu3Ma 4yejaoBeKa

Tepmoperynsiuusi:  poJib KOKHU U COCYJI0B. [ mmotaiamyc kak LeHTp
HEUPOTYMOpaIbLHOHN peryisiiun TeriooomMeHa. [loBeieHueckre aanTamum.

AnanTanuu 4ej0BeKa, €ro OpraHoB M TKAHEW K HU3KUM KOHIEHTPALUSAM KHUCIOpoAa
U TUNOKCUU. Perynsiums motpebieHus: KUcIopoa TKaHsIMH, 3putpomnod3. [lepectpoiika
MeTaboJIM3Ma KJIETOK B YCIIOBUU TUIIOKCHHU.

AnanTtanuu K HEIOCTATKy Pa3JIMYHBIX MUTATEJBHBIX BEIIECTB. JHEPreTHYECKast
GbyHKIMS TIMKOT€HA B MEUYEHU U JIMMHUAO0B B )KUPOBOM TKaHH. [TOpsAa0K MCHOIB30BaHUS
3aMacoB MUTATEJIbHBIX BelIeCTB B opraHu3Mme. Ilepectpoiika Merabonu3ma KIETOK B
YCIIOBHSIX TOJIOJAHUS.

[upkanHele puTMBL. BiusgHWE NOPOJOKUTENBHOCTA CBETOBOIO JHSA Ha
HEUPOTYMOPAJIBHYIO PETYJIALMIO MPOLECCOB KU3HEAEATEIBHOCTH YEJIOBEKA.

TpenupoBku. Ponb (pusnyeckoit akTUBHOCTH B COXPaHEHUH 370POBbS UYEJIOBEKA.
[MpodummakTuka 3a00eBaHUN CEPIEUHO-COCYIUCTON U JIBIXaTEILHOW CUCTEM U OTIOPHO-
JIBUTATEJIBHOTO arapara.

Apnantanui K HeBecoMocTH. [lepecTpoiikn Meraboim3mMa B YCIOBHUSX HHU3KOU
rpaBUTALMH, MPO(HUIIAKTHKA HETAaTUBHBIX MOCIJIECICTBUM.

Jlemoncmpayus niocobuii 1 00y4aronux BUACOPOIUKOB.

I'eHeTuka yeloBeKa
OmnpeneneHue reHa W aiens, TreHotuna W ¢eHotuna. [loHsTHe roMo-
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reTepo3uroTsl. 3akoHbl MeHaens. BzaumopneiictBue asieneii. MOHOIEHHbIE W
MOJIMTEHHbIE  NPU3HAKUM. XPOMOCOMHAas TEOpUs  HACIEACTBEHHOCTH MopraHa.
Kpoccunrosep u cuemieHHoe HacneaoBanne. Mexanusmel onpeaesienus nosua. [lonossie
XPOMOCOMBI M ayTOCOMBI yesoBeka. HacineqoBanue, ClIETJIEHHOE C MOJIOM.

M3MEHYNBOCTE: HACJICICTBEHHAsA M HEeHaclieACcTBeHHas. [Ipumepnl
HEHACIIEJICTBEHHBIX HM3MEHeHuU (Moamdukarmii). Kiaccudukamus HaciaeaCTBEHHOM
W3MEHYMBOCTH HA MYTAIMOHHYI0 U PEKOMOMHAIIMOHHYIO. ['€HHbIE, XPOMOCOMHBIE U
reHOMHBIC 3a0oisieBaHus. [[puMepsl TEHHBIX, XPOMOCOMHBIX M T€HOMHBIX 3a00JIeBaHUN
YyeJI0BeKa.

[Tonmynsmmonnas renetrka. [lonstue renodonaa. Pacnpenenenue 4acToT ajieei B
nonyJysiiuu. 3akoH Xapau-BaitnOepra.

Pemmenne reHeTnuecknx 3ajad.

MenuuuHckas reHetuka. [loctpoeHrne pogOCIOBHBIX ITPU aHAIM3E OIPEICICHHBIX
NpU3HAKOB. PoOJb TEHETUYECKUX aHAJIM30B IIpU IUJIAHUPOBAHUM W KOHTPOJIE
OEpEeMEHHOCTH.

CexkBEHHpPOBAaHHE TE€HOMA KaK HMHCTPYMEHT, IO3BOJISIONIMNA IMPOTHO3UPOBATH
dbeHoTunm YeJoBeKa W JAPYTMX OKUBBIX  OpPraHU3MOB, a TaKXke BHPYCOB.
buonHpopmaTHueckue HMHCTPYMEHTBHI aHaJdu3a TEHOMOB. MeToabsl HaIpaBJICHHOTO
W3MEHCHUA  TE€HOMOB  OpPraHu3MoB. l'eHeTmueckas  uWHXKeHepus. ['eHOMHOe
pEIAKTUPOBAHUE. DTUYECKHUE ACHEKThl BHECEHUS W3MEHCHUNW B TE€HOMBI PA3JIUYHBIX
OPTaHU3MOB, B TOM YHUCJIE YEIIOBEKA.

Jlemoncmpayus Tabnuil, MIakaToB, KWNHOYparMeHToB, poinkoB u3 HTepHEeTA.

AHTpONIOTeHe3

[IpuMaThl: OTINIUTENBHBIC YEPTHI, COCTAB U ABOJIIOIMS OTPSIA.

YHuKaIbHBIE TpPU3HAKKM TOMHHHUI. [IpsAMOXOXXJIEHHE: TEeOpHUH BO3HUKHOBEHUS,
aHATOMO-MOP(OJIOTHICCKHI KOMIUIEKC TTPU3HAKOB. [IpsAMOX0KIeHHE B IPYTUX TPyIIIax
npumaToB. Pyka, mprcrnocoOsieHHas K M3TOTOBJICHUIO U IPUMEHEHUIO OPYIUi Tpyaa.
BBICOKOPa3BUTHIIT MO3T: TEHJICHITUY B YBOJIIOIINHY, YHUKAIBHBIC YEPTHI,
Mopdonornyeckue 0cooeHHOCTH. CXOACTBO U pa3IMYMs YEIOBEKA M YEIOBEKOOOPA3HBIX
00€e3bsiH: aHATOMHUS, SIMOpHOJIOTHSI, OMoXuMus, oBeAcHue. [IIuMman3e kak OIKaNIIHA
YKUBOU POJCTBEHHUK YeJIOBEKa. DBOJIOIMS YEJIOBEKOOOPA3HBIX 00E3bsH.

Jlemoncmpayus Mynsbked, TaOnwil, ciaiioB, BuaeohuiIbMOB u caiitoB MHTepHeTa,
MOKAa3bIBAIOIIMX CTPOCHHE TPEIKOB COBPEMEHHOIO  4YeJlOBeKa, 00e3bsH-
aHTPOIOUJIOB, NPEICTABUTENEN YEIIOBEUECKUX Pac.

Jlabopamopnwie u npakmuyeckue padomol.
N3ydyeHne aqpeBHENIIEH UCTOPUHU U 3BOJIIOLIMM YEJIOBEKA HA MTPUMEPE KOJUICKLIUHN U
PEKOHCTPYKIUH (3KCKYPCHS B TAJICOHTOJIOTHYECKUN My3el).
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Ye10BeK U OKpy:KaOLIAA cpeaa

OKkojoruueckre (GakTopbl U MX JEHCTBHE HA OpPraHM3M YeNOBEKa. 3aBHCHUMOCTH
30POBbsSI YEJIOBEKA OT COCTOSIHUSA OKpY)Karomeh cpenbl. MHUKPOKIMMAT KHIIBIX
nometienuit. Tpyn yenoseka. Guzunonorus Tpyaa. PaboTocnocoOHOCTh U yTOMIIEHUE.

310pOBbE YETOBEKA KaK COLIMaIbHasl HEHHOCTh. DAaKTOPbI, HAPYIIAOIIUE 310POBbE:
TUMOAUHAMHUSI, KypeHue, ynoTpeOJIeHne alKorojs, HapKOTHUKOB, HecOalaHCHPOBAHHOE
MUTaHUE, CTpecCc. YKperieHue 310poBbi. KynbTypa OTHOIIEHUSS K COOCTBEHHOMY
30POBBIO U 3JI0POBBIO OKPYIKAIOIINX.

AHTpOIIOT€HHbIE BO3ACHCTBHUS Ha cpeay. Hapyiienwe KpyroBopoTa BELIECTB B
ouocdepe. AHTPONOTEHHBII KPYroBOPOT. DKOJIOTMYECKHUE KPU3UCHI U HMX TNPUYHHBI.
KonBomtoniusa obmiectBa u mpupojsl. PannoHanbHOe TpUPOIOTOIb30BaHUE. 3HAYCHHE
OXpaHbl OKPY>KAIOUIEH NPUPOIHOM CpeIbl Il COXPAHEHHUS YEI0BEUECTBA.

ﬂ emMoncmpauun Ta6J'II/II_I, IJIaKaTOB, KI/IHO(i)paFMCHTOB, BHACOPOJIHUKOB U3 I/IHTCpHeTa.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMDbI
1O BUOJIOI'MH HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA
(YIJIYBJIEHHBIA YPOBEHD)

OcBoenue yueOHoro mnpeamera «buosorus» Ha YpPOBHE OCHOBHOIO OOIIEro
oOpa3oBaHMsl JIOJDKHO OOECHEUYMTh JOCTHKEHHE CIEAYIOUMX O00ydarolUMUCs
JUYHOCTHBIX, METAPEIMETHBIX U IPEIMETHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3yIbTaThl OCBOCHHS MPOTPAMMBI 110 OMOJOTUU OCHOBHOT'O OOIIETO
o0pa3zoBaHMs JODKHBI OTpPaKaTh TOTOBHOCTh OOYYArONIUXCS PYKOBOICTBOBATHCS
CHCTEMOM MO3UTUBHBIX LIEHHOCTHBIX OPUEHTALMHA U PACIIMPEHUE ONbITA ACATEIBHOCTH
Ha €€ OCHOBE M B IIPOLIECCE pEaav3allMi OCHOBHBIX HAIIPABICHUWA BOCHHUTATEIBHOU
JESATEIBHOCTH, B TOM YUCJIE B YaCTHU:

1) maTpHOTHYECKOT0 BOCIIMTAHUA:
OTHOILIEHHWE K OMOJIOrMM Kak K Ba)KHOW COCTaBJISIIOIIEH KYJBTYpBl, TOPAOCTh 3a
BKJIAJl POCCUMCKUX U COBETCKHX YYEHBIX B Pa3BUTUE MUPOBOW OMOJIOTMYECKON HAYKU;

2) I'pakaaHCKOro BOCIMTAHUA:
T'OTOBHOCTh K KOHCTPYKTHBHOﬁ COBMECTHOM ACATCIIbHOCTHU IIPHU BBIITOJHCHHUHU
I/ICCJIGI[OBaHI/Iﬁ H IIPOCKTOB, CTPCMJICHHUC K B3AUMOIIOHNMMAHHWIO 1 B3ANMOIIOMOIIIN,

3) AYXOBHO-HPABCTBEHHOT0 BOCIIMTAHMSA:

TOTOBHOCTh OIICHHUBATh MOBEJICHNE M MOCTYIKU C MO3UIIMH HPABCTBEHHBIX HOPM H
HOPM DKOJIOTUYECKOHN KYIbTYPHI,

MOHMMAaHUE 3HAYMMOCTH HPABCTBEHHOTO AacCTEKTa JCSATCIIBHOCTH YeJOBEKa B
MEIUIIMHE U OMOJIOTHH;

4) 3CTeTHYeCKOro BOCIIUTAHUS:
HOHUMAaHKE POJIA OHOJIOTHH B POPMHUPOBAHUH DCTETHYECKON KYIbTYPBI JINYHOCTH;

5) MeHHOCTH HAYYHOIO MO3HAHMS:

OpPHEHTAIMSI Ha COBPEMEHHYIO CHCTEMY HAyuYHBIX NPEJCTABICHHHA 00 OCHOBHBIX
OMOJIOTUYECKHUX 3aKOHOMEPHOCTSIX, B3aUMOCBS3SIX YESJIOBEKA C MPUPOTHON U COIMATBHOM
cpenou;

NOHUMaHWE PpOJU  OHMOJIOTHYECKOH Haykh B  (OPMHPOBAHMHM  HAYYHOIO
MHPOBO33PEHUS;

pa3BUTHE HAy4YHOH JF0003HATEIBHOCTH, HMHTEpPeca K OHMOIIOTHYECKON HayKe,
HaBBIKOB MCCIICIOBATEILCKOM IS TEIbHOCTH;

6) ¢opMupoBaHUSs KYJIbTYPHI 310POBbSI:

OTBETCTBEHHOE OTHOIIIEHHE K CBOEMY 3/I0POBbIO M YCTaHOBKA Ha 3J0POBBI 00pa3
KHU3HU (3I0pOBOE MHTaHUE, COOJIOACHHE TUTMEHWYECKUX TPaBUI U HOPM,
cOaIaHCUPOBAHHBIN PEKUM 3aHITHI U OTAbIXA, peryJisipHas (u3nvecKas akTUBHOCTb);
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OCO3HAHHWE TIOCIEJACTBUA U HENpUSTHE BPEAHBIX NpPUBBIUEK (ymoTpebieHue
aJIKOTOJIsI, HAPKOTUKOB, KypeHUe) U UHBIX (hOpM Bpeaa A1 GU3HUEeCKOro U ICUXUYECKOTO
3J10POBBS;

coOJII0/IeHUE TTpaBUiI 0€30MacCHOCTH, B TOM YHUCJI€ HABBIKKM O€30MaCHOTO MOBEACHUS
B IIPUPOHOM cpejie;

chOpMHPOBAHHOCTh,  HaBblka  pedJekcuH,  yIOpaBieHHE  COOCTBEHHBIM
AMOIIMOHAIILHBIM COCTOSTHUEM;

7) TPYAOBOrO BOCIIMTAHHSI:

aKTHMBHOE ydYaCTHE B pEIICHHH MPAKTHYECKUX 3a1ad (B paMKax CEeMbH,
00pa3oBaTeIbHON OpraHU3alliH, HACEJIEHHOTO MYHKTAa, POTHOTO Kpas) OHOJIOTHYECKON U
9KOJIOTMYECKOM HANpaBICHHOCTH, MHTEPEC K MPAKTHIECKOMY H3YUEHHIO MpOodeccHit,
CBSI3aHHBIX C OMOJIOTHEH;

8) 3K0JIOTHYeCKOro BOCTIMTAHUS:

OpUEHTallMsd Ha TNPUMEHEHHE OWOJIOTMYECKHMX 3HAHUW MPU pPEIICHUH 33a7a4 B
00J1aCTH OKPYKAIOIIECH Cpebl;

OCO3HAHHE IKOJIOTHUECKHUX MPOOJIEM U MyTeH UX PEIICHUS;

TOTOBHOCTh K YYacTHIO B TPAKTUYECKOW JEATEILHOCTH JKOJOTHYCCKOM
HaIPaBJICHHOCTH.

9) amanTanuM K U3MEHSIIOIIUMCSI YCJIOBHAM COIHAILHOW H MPHPOAHO¥ cpebl:

OLICHKA U3MEHSIOIINXCS YCIIOBUN;

NPUHATHE peIICHUs (MHAUBUIYATbLHOE, B TPYIINE) B U3MEHSIOMIUXCS YCIOBUSIX Ha
OCHOBaHMHM aHaAJIN3a OMoIoTHnYecKor nHGOpMaInu;

MJIaHUPOBAHUE JEHCTBUI B HOBOM CUTyallMM HA OCHOBAHUM 3HAHUN OMOJIOrMYECKUX
3aKOHOMEPHOCTEMN.

METAIIPEIMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHbIe pe3yIbTaThl OCBOSHUS IPOTPaMMBI 10 OHOJIOTHH OCHOBHOTO
o01ero 06pa3oBaHusl, TOJDKHBI OTPakKaTh:

IHo3HaBaTe/IbHbIC YHUBEPCAJIbHBIC YUeOHbIE 1eHCTBUS
ba3oBble jornueckue aeiicTBUA:

BBISIBIISAITh M XapaKTEPU30BaTh CYIIIECTBEHHbBIE MMPU3HAKU OMOJIOTUUECKUX 0OHEKTOB
(s1BIEHUI);

yCTaHaBJIMBAaTh CYIICCTBCHHBIM TMpPHU3HAK  KJIacCU(PUKAIUU  OHUOJOTHYECKUX
00BEKTOB (SIBJICHUI, TTPOILIECCOB), OCHOBAHUS JIJIsi 0OOOIICHUS U CPABHEHUSI, KPUTEPHUH
MPOBOJIMMOTO aHAJIN3A;

C y4eTOM MpPeIOKEHHON OMOJOTUYECKON 3a/aud BBISBISITH 3aKOHOMEPHOCTH U
MPOTUBOPEUHS B paccMaTpuBaeMbIX (DakTax W HaOMIOACHUSX, IPeAsiaraTb KpUTEPUH IS
BBISIBJICHUS] 3aKOHOMEPHOCTENW U IPOTUBOPEYNN;

BBIBJIATE  AeUIUTBl HUHGOPMAIMK, JaHHBIX, HEOOXOAMMBIX [JIsi pEIICHUs
MOCTaBJICHHOM 3a/1a4H;

BBISIBIIATH IPUYMHHO-CJICICTBEHHBIC CBSI3U MPU U3YYCHUN OMOTOTUYECKUX SBJICHUHN

3
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U TIPOIIECCOB, MPOBOANTH BBIBOJBI C HCIOIH30BAHUEM JEAYKTHBHBIX M HHIYKTHBHBIX
YMO3aKJIIOUCHU, YMO3AKIIOUEHUA TI0 aHajlorud, (OPMYIUPOBATh THUIOTE3bI O
B3aMMOCBSI3SIX;

CaMOCTOSATEIILHO BBIOMPATh CIOCOO peIIeHUsS Y4eOHOW OMOJOTHYECKOW 3amadu
(cpaBHMBaTh HECKOJIBKO BapHAHTOB PEIICHUs, BBHIOMpATh HanOoJiee MOIXOMISIINAN C
Y4eTOM CaMOCTOSATEIHHO BBIICIICHHBIX KPUTEPHUER).

Ba3oBble uccienoBareibckue AeiCTBUA:

MCII0JIb30BaTh BOMPOCHI KaK MCCIIEOBATEIbCKUI HHCTPYMEHT MTO3HAHMS,

bopMyUpOBaTh BOMPOCHI, (PUKCUPYIOUIUE pPa3pblB  MEXKAY pealbHbIM H
JKEJIATCIIbHBIM COCTOSTHUEM CHUTyalli, OO0BEKTa, W CaMOCTOSTEIBHO YCTAaHABIMBATH
HCKOMOE U JIAaHHOE;

dbopmupoBaTh  rumoresy 00  HUCTUHHOCTH  COOCTBEHHBIX  CYXKICHUH,
apryMEHTHUPOBATH CBOIO TIO3UITUIO, MHCHUE;

MPOBOJIUTH MO CAMOCTOSTENILHO COCTaBJICHHOMY ILJIaHY HaOJI0JIEHHE, HECIOKHbIN
OMOJIOTMYECKU  DKCIIEPUMEHT, HEOOJIbIIOE  HCCIAEAOBAHHE IO  YCTAHOBJICHHUIO
0ocoOeHHOCTe  Ouosoruyeckoro oObekTa  (mpolecca) M3y4deHHs, PUYUHHO-
CJIEICTBEHHBIX CBS3EH M 3aBUCUMOCTEN OMOJIOTUYECKHX 00BEKTOB MEXTYy COOO0i;

OIICHWBATh HAa TPUMEHUMOCTH U JIOCTOBEPHOCTH HH(OPMAITHIO, TIOTYUYCHHYIO B XOC
HAOJIOICHUS U DKCIIEPUMEHTA;

CaMOCTOSITEIbHO  (popMynupoBaTh OOOOIIEHUST U BBIBOJBI IO pe3yJbTaTam
MPOBEICHHOTO HAOMIOJICHUS, OJKCIEPUMEHTA, BJIAJACTh MHCTPYMEHTAMHU OIICHKU
JIOCTOBEPHOCTH TIOJYUYEHHBIX BBIBOJIOB U 0000IIEHHUI;

MIPOTHO3UPOBATh BO3MOXKHOE JalbHEHIIEe pa3BUTHE OMOJIOTHICCKUX TPOIECCOB U
WX TIOCJEICTBUS B AHAJOTMYHBIX WM CXOJHBIX CHUTyallUsiX, a TaKXe BBIJIBUTATh
MIPEATOJIOKEHNS 00 X Pa3BUTHH B HOBBIX YCJIOBHUSX M KOHTEKCTaX.

Pabora ¢ unpopmaumeii:

OPUMEHATH Pa3IM4YHbIE METOJIbl, HHCTPYMEHTBI U 3alpOChl MIPHU TMOUCKE U 0TOOpe
Ononornyeckod MHGOpPMAIMU WM JIaHHBIX M3 MCTOYHHUKOB C YYETOM MPEIJIOKEHHON
y4eOHOM OMOJOTUUECKOM 3a/1auu;

BbIOMpaTh,  AHANU3UPOBATh,  CHUCTEMATU3UPOBATb U  HMHTEPHPETUPOBATH
OMOJIOTMYECKYI0 HH(POPMALIUIO PAa3IMYHBIX BUOB U (POPM MPEACTABICHHUS;

HaXOJUTh CXOAHBIE apTyMEHTHI (IIOATBEPKAAIOIINE WU ONIPOBEPTatOLIUe OAHY U Ty
e UJCH0, BEPCHUIO) B PA3IMYHBIX MHPOPMALIMOHHBIX HCTOYHHUKAX;

CaMOCTOATENLHO BBIOUPATh ONTHUMANIbHYI0 (OpMY MpeacTaBiIeHUss HHDOpMALUU U
WUTIOCTPUPOBATh PEIIAEMbIE 3aJa4d HECIOXHBIMM CXEMaMH, AHarpaMMaMi, HHOU
rpaduKoi U UX KOMOMHAIUSMU;

OLIEHMBATh HA/IC)KHOCTh OMOJIOTHUYecKol HH(pOpMaLIUHU 1O KPUTEPUSIM,
NPEJIOAKEHHBIM YUYUTENIEM WIH C(hOPMYIUPOBAHHBIM CAMOCTOSITENIBHO;

3alIOMHUHATh U CUCTEMATU3UPOBATH OMOJIOTMUYECKYI0 HH(POPMALIHIO.
KoMMyHUKaTHBHBIE YHUBEPCAJbHbIE YUeOHbIE IeliCTBUSA
OO0wenue:
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BOCIIPUHUMATh U (POPMYJIHPOBATH CYKACHHS, BBIpAXKaTh SMOIMU B MPOIECCE
BBITIOJTHEHUSI MPAKTUYECKUX U JIAOOpAaTOPHBIX padoT;

BBIpaXKaTh ce0s1 (CBOIO TOUKY 3pEHHMSI) B YCTHBIX U TUCbMEHHBIX TEKCTaX;

pacrno3HaBaTh HEBEPOATbHBIE CPEJICTBA OOIICHUS, TOHUMATh 3HAYCHUE COITMATBHBIX
3HAKOB, PACIlO3HABATh MPEANOCHUIKM KOHPIMKTHBIX CUTYalluid U CMSITYaTh KOH(IUKTHI,
BECTHU MEPETOBOPHI;

NOHMMAaTh HAMEpPEHHUs JAPYTUX, TMPOSBIATh YBAKUTEIHHOE OTHOIICHHUE K
co0eceTHUKY U B KOPPEKTHOU opMe (popMyIIHpoBaTH CBOM BO3PAKECHHUS;

B X0JI¢ Majora u (WIn) TUCKYCCHH 3a/1aBaTh BOMIPOCHI TIO CYIIECTBY 00CYK1aeMOi
OMONOTMUYECKON TeMbI M BBICKA3bIBATh UJCH, HAICJICHHBIE HA PElICHUE OMOIOTUYECKOM
3a/1auy U MOJIEp:KaHnue 01arokenaTeaIbHOCTH OOIICHMS;

COTOCTABJIATh CBOHM CYXIEHHUS C CYXXICHHSIMH IPYIHMX YYacTHHUKOB JHAJOTa,
0OHapyKUBATh PA3IUUUS U CXOJICTBO MO3UIIUH;

nyOJMYHO TPEJCTABIATh PE3YJIbTAThl BBITIOJIHEHHOTO OHOJIOTMYECKOTO OIIbITa
(9KCTIEpUMEHTA, UCCIIEIOBAHMS, IPOCKTA);

CaMOCTOATENLHO BHIOUPaTh (POpMAT BHICTYIUICHHS C YUYETOM 3aja4d MPe3eHTalluU U
O0COOCHHOCTEH ay/IMTOPUU U B COOTBETCTBUM C HUM COCTAaBJISITh YCTHBIE U MHCHMEHHBIC
TEKCTBHI C UCIIOJIb30BAaHUEM WILTIOCTPATUBHBIX MaTePUAJIOB.

CoBMecTHAasI 1eSITEJIbHOCTD:

MOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMaHHON U MHAUBUIYaTbHON pabOThI
IIPU PEIICHUH KOHKPETHOW OHMOJOTHYECKON MpoOaeMbl, 000CHOBBIBATh HEOOXOIMMOCTh
MPUMEHEHHS TPYTIIOBBIX (hOPM B3aUMOJICHCTBUS IIPH PEIICHUN TIOCTaBJICHHON yueOHOM
3aJ1a4u;

MIPUHUMATH LIEJIb COBMECTHOM AEATEIbHOCTH, KOJUICKTUBHO CTPOUTH JICUCTBUSA T10 €€
JTIOCTUKEHUIO: paclpesiesisiTh POJIU, IOrOBapUBaThCs, 0OCYKIATh MPOIIECC U PE3yIbTaT
COBMECTHOI pabOThI;

yMeThb 0000IIaTh MHEHHUS HECKOJIbKMX YEJIOBEK, IPOSBIATh TOTOBHOCTH
PYKOBOAUTH, BHIMIOJHATH MOPYYEHHUS, TOAUUHATHCS,

TJIAHUPOBATh OPTraHU3aIIUI0 COBMECTHOM pabOThI, ONIPEACIIATH CBOIO POJIb (C yIETOM
NPEANOUYTCHU W BO3MOXHOCTEH BCEX YYACTHUKOB B3aUMOJEHCTBUS), pacHpeaciisiTh
3alaud  MEXJy 4YJeHAaMH KOMaH/bl, Y4acTBOBaTb B TPYIIOBBIX (Qopmax padbOThI
(oOcyxenns, 0OMEH MHEHHUSIMHU, MO3TOBBIE IIITYPMBI U UHEBIE);

BBITIOJTHSATH CBOIO YacTh paOOThI, JOCTUTATh KAUECTBEHHOTO Pe3yJIbTara Mo CBOEMY
HAaNpaBJICHUIO U KOOPAUHUPOBATH CBOU JICMCTBUS C IPYTUMH WICHAMHA KOMAaH/IbI,

OIICHMBATh KAa4eCTBO CBOETO BKJIaJa B OOMMUNA NPOAYKT TIO KPUTEPHSM,
CaMOCTOSITENIbHO C(OPMYIUPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUS, CpPaBHUBATh
pe3yJIbTaThl C MCXOJHOM 3aJadeil M BKJIAJI KaXJOTO Wi€Ha KOMaHIbl B JOCTHUKECHHE
pe3yJIbTaToOB, pa3aAeiiaTh cdepy OTBETCTBEHHOCTH U TMPOSIBIATH TOTOBHOCTh K
MIPEIOCTABJIEHUIO OTYETA IEpe] TPYIIION;

OBJIQJICTh CHUCTEMOM YHHMBEPCAJIBHBIX KOMMYHUKATHUBHBIX JEHUCTBUW, KOTOpas
obecnieunBaer C(HOPMUPOBAHHOCTH COIMAJBHBIX HABBIKOB M  AMOIIMOHAJIBHOTO
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HHTCIIIICKTA o6yqafomnx051.

PeryasiTuBHbIE YyHUBeEpCaAJbHbIE YUYeOHbIE 1€l CTBUS
Camoopranusanus:

BBISIBJISITH TIPOOJIEMBI JIJIs1 PEILICHUS B )KU3HEHHBIX U YUEOHBIX CUTYAIHUsIX, UCIIONB3YS
OMOJIOTUYECKUE 3HAHMUS;

OPUEHTHPOBATHCS B PA3IMYHBIX MOAX0JaX MPUHATUS PelIeHU (MHANBUAYaTbHOE,
MPUHATHUE PEIICHUS B TPYIIe, IPUHATHE PEIICHUN TPyIIoN);

CaMOCTOATENLHO COCTABJIATH aJITOPUTM PEIICHUS 3a/1auu (WU €ro 4acTh), BRIOUPATh
crocob pemieHus] yueOHONH OMOJOTHYECKOW 3aJauu C YUETOM UMEIOIIUXCS PECypCcoB U
CcOOCTBEHHBIX BO3MOKHOCTEM, apIryMEHTHUPOBATh MpeIJIaraéMble BAPUAHTHI PELICHUM;

COCTaBJISITh IUIaH IEUCTBUH (TIJIaH peanu3alii HAMEYEHHOTO aITOPUTMA PEIICHHS),
KOPPEKTUPOBATH MPEIOKESHHBIN aJTOPUTM C yUE€TOM MOJTyUYEHHUSI HOBBIX OMOIOTHUECKUX
3HaHU# 00 N3y4aeMoM OHOJIOTHYECKOM OOBEKTE;

MPOBOJUTH BEIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHHE.

CaMOKOHTPOJIB:

BJIQ/IETh CIOCOOAMH CAMOKOHTPOJISI, CAMOMOTHBAIIMM U PEPIICKCUH;

JIaBaTh OLEHKY CUTYAllMH U MPEAJIaraTh IUIaH €€ U3MEHEHUS;

YUHUTBIBATh KOHTEKCT U MPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IPHU
penieHuM y4eOHOM OMOJIOTMYECKOM 3a/ayu, aJanTUPOBATh PEIICHHE K MEHSIOIIHUMCS
00CTOSTEIIECTBAM,;

OOBSICHATh NMPUYMHBI JTOCTH)KEHUS (HEIOCTH)KEHUS) pe3ysbTaToOB JEATEIbHOCTH,
JaBaTh OLICHKY MTPUOOPETEHHOMY OIIBITY, YMETh HAXOUTh MO3UTUBHOE B TPOU3OLLIEIIIEH
CUTYyalluu;

BHOCUTh KOPPEKTHBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENIBCTB,
WU3MEHUBIINXCS CUTYyallMi, YCTAHOBIIEHHBIX OIIMOOK, BOBHUKIINX TPYIHOCTEM;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa LIEJIU U YCIOBUSAM.

IMOIUMOHAJILHBIN HHTEJJIEKT:
pasyinyath, Ha3bIBATH U YIPABISATh COOCTBEHHBIMU AMOIUSAMH U SMOIUSMHU JIPYTUX;
BBISIBIIATh U aHAIM3UPOBATH MPUYUHBI SMOIU;
CTaBUTh CceOS Ha MECTO JPYroro uejoBeKa, MOHMMATh MOTHBBI M HaMEpPCHHS

ApYToro,
PETyIMPOBATH CIIOCOO BBHIPAKCHHS IMOIIUH.

IIpunsiTHe ceds U APyrux:

OCO3HAHHO OTHOCHUTHCS K APYTOMY YEJIOBEKY, Er0 MHEHUIO;

MPU3HABATh CBOE MPABO Ha OLIMOKY U TaKOe K€ MPaBo JAPYToro;

OTKPBITOCTh ce0e U IPYTHM;

OCO3HaBaTh HEBO3MOXHOCTbh KOHTPOJIMPOBATH BCE BOKPYT;

OBJIAJIETh CUCTEMOW YHUBEPCAIbHBIX YUEOHBIX PETyJATUBHBIX IEHCTBUN, KOTOpPAs
oOecrnieunBaeT (OPMUPOBAHNUE CMBICIOBBIX YCTAHOBOK JIMUYHOCTH (BHYTPEHHSISI TO3UIUS
JMYHOCTU) U KU3HEHHBIX HABBIKOB JIMYHOCTH (yHpaBJICHHUsS] COOOM, CAMOIUCUUILIIMHBI,
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YCTOMYMBOTO MTOBEJCHUS).

INPEAMETHBIE PE3YJIbTATBI

[IpeameTHbIe pe3yibTaThl OCBOEHUSI MpOrpaMMbl MO OHOJIOTHH (YIIIyOJICHHBIN
YPOBEHB) K KOHITY 0Oy4eHHs B 7 KJiacce:

XapaKTepu30BaTh OOTAHMKY KaK OHMOJOTHYECKYIO HAYKy, €€ pa3fieiibl U CBS3H C
JPYTUMHU HayKaMu, ONEpPUpPOBATh 3HAHUSIMU AHATOMHUHU, THUCTOJIOTMU U (HU3MOJIOTUU
pacTeHuUl;

NPUBOJUTh MPUMEPHI BKJIaga poccuiickux (B ToMm umcie B.B. Jlokyuaes, K.A.
Tumupszes, C.I'. HaBamun) u 3apy0exHbIX yueHbIX (B ToM unciie P. I'yk, M. Manbnuru)
B Pa3BHUTHE HAYK O PACTCHUSX;

MPUMEHSTH OMOJIOTHYECKHE TEPMUHBI U TIOHSTHS (B TOM YHClie: O0TaHUKA, YKOJIOTUS
pacTeHuit, 0aKTepUOJIOTHSI, TPOTUCTOJIOTHSI, CACTEMAaTHKa, CyIIEpTPYIINa, IIAPCTBO, 0TI,
KJIacC, CEMEHCTBO, pOJA, BWJ, KHU3HCHHas QopMa pacTeHHH, cpena OOWTaHUS,
pPacTUTENBHOE COOOINECTBO, BHICIIUE PACTEHUS, MU AYMOPUO(DUTHI, CIOPOBLIE PACTCHHUS,
CEMEHHBIE PaCTEHUs, BOJOPOCIH, MXH, TIAYHBI, XBOIIH, MATOPOTHUKH, TOJTOCEMEHHBIC,
MOKPBITOCEMEHHBIE, 0aKTepuu, TPUOBI, JUIIANHUKNA) B COOTBETCTBUU C TOCTABJICHHOU
3aja4ei;

pas3nuyaTh MOAXOABl K IOCTPOCHHUIO COBPEMEHHOW MHOTOIIAPCTBEHHON CHCTEMBI
OpraHUYEeCKOTO MHpa, CPAaBHUBATH €€ C MPEIIICCTBYIONIMMH CUCTEMAaMHU U BBISBIATH
MIPEUMYIIECTBA;

pas3nuyaTh MOJXOJbl K MOCTPOCHHUIO COBPEMEHHOW CHCTEMBI BBICHIUX PacTECHUM
(omMOpuodur);

OMKCHIBATh CTPOCHHE W KU3HENCATCIHHOCTh PACTUTEIBLHOTO Opranm3Ma (Ha
pUMEpPE TOKPHITOCEMEHHBIX, WM IBETKOBBIX): TMOTJIOMICHHE BOABI M MHUHEPAIbHOE
nuTaHue, (POTOCHUHTE3, JBIXaHUE, TPAHCIIOPT BEIIECTB, POCT, Pa3MHOKCHHE, PA3BUTHE,
CBSI3b CTPOCHHUS BETETATUBHBIX M T€HEPATHBHBIX OPTraHOB PACTCHHM ¢ UX (QYHKITUSIMH,

pa3nuyaTh BEreTaTUBHBIC OPTaHbl PACTEHHI Ha TIOTIEPEYHBIX U MPOIOIBHBIX Cpe3ax,
OTIPEICIIATH THUI CTPOSHUS BETETATUBHBIX OPTaHOB;

pa3nuyaTh U OMUCHIBATH KUBBIE U repOapHbIe SK3EMIUISIPBI PACTCHHM 110 33 JaHHOMY
IJIaHy, YaCTH PACTEHUH IO M300pKECHUSM, CXeMaM, MOJICIISAM, MYyJsbKaM, pelibe(HBIM
TaOIUIIAM;

XapaKTEepPU30BaTh MPU3HAKK PACTCHUM, YPOBHH OPTaHU3AIMU PACTUTEIHBHOTO
OpraHu3Ma, 4acTH PAcCTCHUH: KJICTKW, TKaHW, OPTaHbl, CUCTEMBl OPTaHOB, OpPTaHU3M,
OOBSCHSITH, B UEM 3aKITIOYAIOTCS OCOOCHHOCTH OPTaHU3MEHHOTO YPOBHSI KU3HU;

XapaKTEPU30BaTh OCHOBHBIC TPYMIBI OJHOKJIETOYHBIX OPraHWU3MOB W BBISBIISTH
MEXIy HAMH 3BOJTIOIIMOHHOE POJICTBO;

BBITNIOJIHATH MTPaKTUYECKUE PAOOTHI IO cOOpY U aHATU3Y MaTepuaia OJHOKIETOYHBIX
Y MHOTOKJIETOYHBIX OPTaHU3MOB U3 TUITMYHBIX OMOTOMOB;

BBISIBJISITH 3aKOHOMEPHOCTU W Mopdodusnonornueckue aganTalud pacTeHUM K
pa3IMYHBIM YCIOBHUSIM OOWUTaHUS, HAXOAUTh KOPPESALNH MEXKIY CTPOSHHEM OpraHa u
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BBITIOTHSIEMON UM (PyHKITUEH;

CpPaBHUBATH PaCTUTENIbHbIE TKAHU U OPTaHbl pACTEHUN MEXIY COOOM;

BBITIOJIHATH TPAKTUYECKUE U TaOOpaTOpHbIE pabOTHI 110 MOPGHOIOTUH U (PUZHOTIOTUU
pacTeHuil, B TOM 4nciie paboThl ¢ MUKPOCKOIIOM C TIOCTOSIHHBIMU ((DUKCUPOBAHHBIMU) U
BPEMEHHBIMU MHKpPOIIpenapaTaMu, HUCCIIEI0BATEIbCKUE DPAOOTHI C HCHOJIB30BAHUEM
npuOOpPOB U MHCTPYMEHTOB LIU(PPOBOI Taboparopuu;

IIOHMMAaTb MCXaHHN3MbI CaMOBOCITPOU3BCACHUA KJICTOK, OIICPUPOBATH
MNpEaACTaBJICHUAMU O MUTO3C U MCﬁOBC, O POJIK KIJIICTOYHOI'O Apad, CTPOCHUU U q)YHKHI/II/I
XPOMOCOM;

XapaKTEPU30BaTh MPOLECCH] KU3HEACITEIIBHOCTH PACTEHUI: MOIJIOMIEHUE BOABI U
MUHEpaIbHOE TUTaHuEe, GOTOCUHTE3, JbIXaHUE, POCT, PA3BUTHE, CIIOCOOBI ECTECTBEHHOTO
Y UCKYCCTBEHHOI'O BEr€TaTUBHOIO Pa3MHOKEHUS, CEMEHHOE Pa3MHOKEHHUE (Ha IpUMepe
HOKPBITOCEMEHHBIX, UJTU IIBETKOBBIX);

XapaKTEpHU30BaTh OCHOBHBIE ATAllbl OHTOI'€HE3a PACTEHUM, ONIEPUPOBATH 3HAHUSIMU
0 IpPUYMHAX PACIPOCTPAHEHHBIX HMH(PEKIMOHHBIX OOJE€3HEH pacTeHUl, MOHUMATh
OPUHIUIB NPOPUIAKTUKU M JiedeHUs Oosie3HeH, MOHUMAaTh HPUHIUIBI OOpbOBI C
NAaTOr€HaMH U BPEIUTEISIMU PACTEHU;

BBISIBJIAT IPUYMHHO-CIIEICTBEHHBIE CBSI3U MEX/y CTPOCHHEM U (PYHKIUSMU TKAaHEH
Y OpraHOB PAaCTEHUI, CTPOCHUEM U KU3HEIEATEIbHOCTHIO PACTCHMIA;

KJIACCU(PUIIMPOBATH PACTEHUS U UX YACTH 10 Pa3HBIM OCHOBAHUSIM;

OOBSICHATH POJIb PACTEHUIN B IPUPOJIE U JKU3HU YEJIOBEKA: 3HaU€HUE (POTOCHHTE3A B
OpUpoAe HU B JKU3HU YEJIOBEKa, OHOJOTMYECKOE M XO3AWCTBEHHOE 3HAYEHUE
BUJIOM3MEHEHHBIX MOOETOB, XO35SHCTBEHHOE 3HAYEHHE BETETATUBHOTO PAa3MHOMKEHUS,
ONepUpOBATh NMPE/ICTABICHUAMH O T€HE, OCHOBaX F'€HETUYECKON MHXKEHEPUU;

INPUMEHSATH NOJIyYEHHBIC 3HAHMS JUUIS BBIPAIMBAHUS U Pa3MHOXKEHUS KYJIbTYPHBIX
pacTeHui;

UCIOJIb30BaTh METOAbl OMOJIOTMM: MPOBOAUTH HAONIONEHUS 3a PACTEHUSIMH,
OMUCHIBATh PACTEHUs] U MX YaCTH, CTaBUTh MPOCTEHIINE OHOJOTMYECKHE OIbITHI U
AKCIEPUMEHTHI;

coOJII01aTh MpaBuiia 0€30MacHOro TpyAa IpH padoTe ¢ y4eOHbIM U 1a00paTOPHBIM
000py10BaHNEM, XUMUYECKON MOCYJI0 B COOTBETCTBUU C MHCTPYKIUSIMHU Ha YPOKE U BO
BHEYPOUYHO 1€ATEIbHOCTH;

XapaKTEepHU30BaTh PUHIUIIBI KJaccuuKanuu pacTeHui, OCHOBHBbIE
CHUCTEMAaTUYECKUE IPYIIbI PACTEHU;

NPUBOAUTH TpPHUMEPHl BKiIana poccuickux (B Tom uyucie H.M. Basunos, U.B.
Muuypun) u 3apy6exubix (B ToMm uncie K. Jluaneit, JI. [Tactep) yueHbIX B pa3BUTHE HAYK
0 pacTeHUusx, rpudax, OaKTepUsIX U apXew;

IPUMEHATH OMOJIOrMYECKUEe TEPMUHBI U TOHATHS (B TOM 4HCIie: O0TaHUKA, SKOJIOTUS
pacTeHud, MUKOJIOTHS, alblOJIOTHSA, MHKPOOHOJIOTHs, OAKTEpHOJIOrHs, CHUCTEeMAaTHKa,
IapCTBO, OTJHEN, KJIacC, CEMEICTBO, poJ, BUJ, JKM3HEHHas (opma pacTeHu#, cpena
oOuTaHUs, PACTUTEIBLHOE COOOIIECTBO, CIIOPOBbIE PACTEHMs, CEMEHHbIE pPaCTEHUS,
KpPAacCHbIE BOJIOPOCIH, 3€JIEHBIE BOJAOPOCIIHM, XapOBbIE BOJOPOCIH, MXH, IUIAYHBI, XBOILH,
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NArMoOpOTHUKH,  XBOWHBIE,  MOKPBITOCEMEHHbIE,  OaKTepuH,  apxeu,  TI'pHUOBbI,
CTPaMEHOIMUIIOBBIE) B COOTBETCTBUM C TTOCTABJICHHOMN 3a/1ayeii;

paznuyaTh W OMNKUCHIBaTh JKMBBIE M TepOapHbIe HK3EMIUISIPbl PacTeHHUH, 4YacTu
pacTeHUM MO H300paKEHHSIM, CXeMaM, MOJEIsM, MyJsikaMm, pelbe@HbIM TalOauIam,
rpuOBI 10 U300PAKEHUSIM, CXEMaM, MYJISKaM, OaKTepuu 10 U300paKEHUSIM;

BBISIBJIATH TPU3HAKK KJIACCOB TMOKPBITOCEMEHHBIX, HJIA I[BETKOBBIX, CEMEICTB
JBYAOJBHBIX U OJIHOJOJIbHBIX PACTEHUN;

OTIPEENSATh CUCTEMATHUECKOE MOJI0KEHNE PACTUTENILHOIO OpraHnu3ma (Ha npumepe
MOKPBITOCEMEHHBIX, UJIU IIBETKOBBIX) C MMOMOIIBIO ONPEEIUTENLHON KapTOUKH;

BBITIOJIHATh MPAKTUYECKUE U JTAOOpaTOpHbIe pabOThl MO CUCTEMAaTHKE PACTEHUM,
aJIbrOJIOTUM, MUKOJIOTUM M MUKPOOUOJIOTHHU, B TOM uuclie pabOThl ¢ MUKPOCKOIOM C

MOCTOSIHHBIMU (¢pukcUpOBaHHBIMHU) u BPEMEHHBIMU MUKpOTpenapaTaMu,
UCCJIeIOBATENCKUE Pa0OThl C UCIOJIb30BAaHUEM MPUOOPOB U MHCTPYMEHTOB HUGPPOBOH
nJabopaTopuu;

BBIJICJIATh CYLECTBEHHBIEC ITPU3HAKU CTPOCHHUS WM JKU3HEACATEIBHOCTH PACTEHUH,
OakTepuii, apxeil, rpu0oB;

IPOBOAUTH ONMCAHME U CpPaBHUBATh MEXIy COOOW pacTeHus, rpuObl, OakTepuu,
apxeu 10 33JjaHHOMY IUIaHy, IPOBOJUTE BBIBOJBI HA OCHOBE CPAaBHEHHS,

OBJIaJICBATh OCHOBAMM 3BOJIIOIMOHHOM Teopun Y. JlapBuHa, XapakTepu30BaTh
OCHOBHBIE 3Tallbl Pa3BUTHs U KU3HU Ha 3eMJI€, ONMUCBIBATh YCIO0KHEHUE OpraHU3alun
pacTeHui B X0/I€ ABOJIFOLIUU PACTUTEIBLHOTO MUpa Ha 3eMIIE;

BBISIBJISITH YEPThl NMPUCHOCOOJEHHOCTH PAcTeHM K cpene OOUTaHus, 3HAuY€HUE
HKOJIOTUYECKUX (PAKTOPOB JJIsl pACTEHMUIA;

NOHMMAaTh OCOOEHHOCTH HAJOPraHU3MEHHOTO YPOBHS OpraHU3allUUd KU3HHU,
XapaKTepU30BaTh PACTUTENbHBIE COOOIIECTBA, CE30HHBIE U MOCTYIATEIbHbIE U3MEHEHUS
PaCTUTENBHBIX COOOIIECTB, PACTUTENBHOCTD (PACTUTEIBHBINA MOKPOB) MPUPOAHBIX 30H
3emiii, CBOOOJHO ONEPUPOBATH MOHATUSMU: IKOCHCTEMA, SKOJOTMYECKas MUpaMHna,
Tpodudeckas ceth, buopaznoooOpasue;

MPUBOJUTH MPUMEPHI KYJIbTYPHBIX PACTEHUN M MX 3HAUYCHUS B KU3HU UYEJIOBEKA,
XapaKTepU30BaTh MPU3HAKU PACTCHUM, OOBSICHATh HAJIMUYKE B MpEJesax OJHOTO BHA
pacteHuii (OpM, KOHTPACTHBIX IO OJHOMY M TOMY K€ INPU3HAKY, OIEPUPOBATH
HNOHATUAMU: (PEHOTHUN, T'€HOTHII, HACJIEICTBEHHOCTh U W3MEHUYUBOCTb, PazHOOOpa3ue
pacTeHU 1 MUKPOOTPAHU3MOB, COPT, ILITAMM;

MOHMMATh MPUYMHBI W 3HATh MEpPbl OXPaHbl PACTUTEIBHOTO MHpPA 3EMIIH,
ONEpUPOBATh MOHATUSAMHU: 0CO00 OXpaHseMble MPUPOIHBIE TEPPUTOPHUH (pe3epBaThl),
3aMoBETHUKH, HAIMOHAJIbHBIE MMAPKU, OMoc(epHbIe pe3epBaThl, UMETh MPEICTABICHUE O
KpacHoli kHure;

packpbIBaTh POJb pacTeHH, TpUOOB, OaKTepwili W apxei, CTPaMEHOIMJIOBBIX B
OPUPOAHBIX COOOIIECTBAX, B XO3SMCTBEHHON JEATENBHOCTH YEIOBEKA M  €ro
MMOBCEIHCBHOM KU3HU;

JEMOHCTPUPOBaTh Ha KOHKPETHBIX IMPUMEPAX CBS3b 3HAHUUW MO OMOJOTHUU CO
3HaHUSIMU IO MareMmaruke, (Qusuke, reorpaduu, Jutreparype, TpyAy (TEXHOJIOTHUH),
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peMeTaM r'yMaHUTApHOTO 1UKIIA, PA3IMYHBIMUA BUIAMH UCKYCCTBA,;

UCIIONIb30BaTh METOABl OWMOJOTHH: MPOBOAUTH HAONIONCHUS 3a PACTEHUSIMHU,
OakTepusiMu, Trpudamu, JUIIAHHUKaMHM, ONMUCHIBATh HX, CTaBUThb MPOCTEUIINE
OMOJIOTMYECKUE ONBITHI U SKCIEPUMEHTHI;

BIAJCTh MpUEMaMU pabOThl ¢ Ouosiornueckord uHpopmManuen: GopmyIupoBaTh
OCHOBaHMS ISl MU3BJICYEHUSI U 0000IICHUST MHPOPMALIUU U3 HECKOJbKUX HUCTOYHUKOB,
peoOpa3oBbIBaTh HHPOPMAIIHIO U3 OJJHOM 3HAKOBOW CUCTEMBI B IPYTYIO;

co3/7[aBaTh MUCHbMEHHBIE U YCTHBIE COOOILEHUS, UCTIONb3Yys MOHATUNUHBIN anmapar
U3y4aeMoro paszena OWOJIOrHH, CONMPOBOXK/IATh BBICTYIUIEHUE MPE3ECHTAUEN C YUETOM
0COOEHHOCTEH ayTuTOprUN 00YUaIONTUXCS;

MPOSIBJISITH UHTEPEC K YIIYOJICHUIO OMOJIOTMUECKUX 3HAHUN U BEIOOPY OMOJIOTHH KaK
npoUILHOIO MpEaMeTa Ha YPOBHE CpeaHero ooOiiero oOpa3oBaHus s Oymyuien
npo(ecCUOHANIBHON J1€ATEIbHOCTH B 00JacTH OMOJIOTUH, MEAMIMHBI, 3KOJIOTHUH,
CEJBCKOI0 XO35MCTBA, MUIIEBOI POMBIIIJIEHHOCTH;

BJIAJETh NMpUEMaMu padoThl ¢ HHpOpMalMe: (HOpMyIUpOBaTh OCHOBAHUS IS
U3BJICUCHUS M 0000IICHUS WHPOPMALMU U3 HECKOJbKHX HCTOYHHKOB (2-3),
npeoOpa3zoBbIBaTh MH(OPMAIUIO U3 OJHOM 3HAKOBOM CUCTEMBI B JIPYTYIO.

[IpeameTHbIe pe3yiabTaThl OCBOEHUS IMPOrpaMMbl MO OHOJIOTHH (YIIIyOJICHHBIN
YPOBEHB) K KOHITy OOy4eHUs B 8 KJiacce:

XapaKTepru30BaTh 300JI0TMI0 U MUKOJIOTUIO KaK OMOJIOTUUECKUE HAYKH, UX Pa3eibl
Y CBSI3b C IPYTUMH HayKaMH B TEXHUKOM;

XapaKTEePU30BaTh TMPHUHIIUIBI KJIACCU(PHUKAIIMKA >KUBOTHBIX, BHUJ KAaK OCHOBHYIO
CHUCTEMAaTUYECKYI0 KaTErOpUI0, OCHOBHBIE CHUCTEMAaTHYECKHE TPYNIbl KUBOTHBIX
(cTpekaromue, KoJab4aThle YepBHU, MOJUIFOCKH, MNIOCKUE YEPBU, WICHUCTOHOTHUE, KPYTJIbIe
YEepBH, XOPJIOBBIE);

NPUBOANUTH NMPUMEPHI BKJIaAa poccuiickux (B ToMm uucie A.O. Koanesckuii, K.H.
Ckps6un) u 3apy0exHbIxX (B ToM uucie A. JleBenryk, XK. KioBee, D. ['ekkenb) yueHbIX B
pPa3BUTHE HAYK O KUBOTHBIX;

MPUMEHATh OWOJIOTMYECKUE TEPMHUHBI M TIOHSATHS (B TOM YHCIE: MUKOJIOTHUS,
300JI0THUsl, KOJIOTHUS )KUBOTHBIX, ITOJIOTHS, TTAJI€0300JI0T U, CUCTEMAaTHKa, IIapCTBO, THII,
OTpsI/l, CEMEMCTBO, PO, BUJI, ’KUBOTHAsI KJIETKA, TpUOHAsl KJIETKa, )KUBOTHAs TKaHb, OpraH
KUBOTHOTO, CUCTEMBbI OPTaHOB XHUBOTHOTO, KUBOTHBIM OpraHW3M, MUTAHUE, JbIXaHUE,
pOCT, pa3BUTHE, KPOBOOOpAIlEHWE, BBIJCICHHUE, OINOpa, IBWIKEHHE, Pa3MHOXKCHHE,
MapTEHOT'eHE3, Pa3APAKUMOCTh, pedIIeKC, OpraHbl YyBCTB, TOBEJICHHUE, Cpela OOUTAHMUS,
MPUPOJIHOE COODIIECTBO) B COOTBETCTBUHM C IMOCTABJICHHOM 3a/1auei;

packpeiBaTh OOIME TPU3HAKK S>KUBOTHBIX M TPUOOB, YPOBHH OpTaHU3AINH
YKUBOTHOTO ¥ TPUOHOTO OpPTraHU3Ma;

CpaBHUBATH KUBOTHBIC TKAHU M OPTAHbBI )KUBOTHBIX MEXKITY COOOM;

CpaBHUBATh CHCTEMBbI OPraHOB MEXIy COOOW M OMNpeaesisiTh 3aKOHOMEPHOCTH
CTPOCHUS CHCTEM OPraHOB B 3aBUCUMOCTH OT BBIMOJHAEMON UMU (DYHKIUU;
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OMHUCBHIBATh CTPOCHUE U KU3HEACATEIBLHOCTh >XMBOTHOTO OpraHuU3Ma: Omopy M
JBIDKEHUE, TIUTAaHWE W TUIIEBApEHUE, JBIXaHUE W TPAHCTIOPT BEIIECTB, BBHIACIICHUE,
PETYISAIUIO U TTIOBEJCHUE, POCT, PA3MHOKEHUE U PA3BUTHC;

OMHUCHIBATh Pa3JIMYHbIE THUIBI PA3MHOXKEHHUS KHUBOTHBIX: THAPOCTATUYECKYIO
JIOKOMOITHIO, JIOKOMOITMIO TPHU TIOMOIIM THIPOCKEIeTa, JIOKOMOIMIO IIPH ITOMOIITH
PBIYKHBIX KOHEYHOCTEH, TUIIBI )KU3HEHHBIX ITUKJIOB, MPSIMOE W HEMPSIMOE Pa3BUTHE Y
HACEKOMBIX;

XapaKTEePU30BaTh  MPOIECCHl  JKU3HEACATEIHPHOCTH  KWUBOTHBIX  H3Y4YaeMBIX
CHUCTEMaTUYECKUX TPYII: JABWKCHUE, THWTAHWUE, JbIXaHWE, TPAHCIOPT BEIIECTB,
BBIJICJICHUE, PETYJISIINIO, TTOBEJCHUE, POCT, Pa3BUTHE, PAa3MHOKCHUE;

BBISABIIATH MIPUYUHHO-CJICICTBEHHBIC CBSI3U MEXTy CTPOCHHUEM,
KU3BHENIEATEIIbHOCTBI0O U CpeJlo OOWTaHUS JKUBOTHBIX W TpUOOB H3y4aeMbIX
CHUCTEMaTUYECKHUX TPYIII;

pa3nuvaTh U OMHMCHIBATH )KHBOTHBIX U TPUOBI M3y9aeMbIX CHCTEMATHUCCKHUX TPYIIIL,
OTJIETIbHBIE OPTaHbl U CUCTEMBI OPraHOB >KMBOTHOTO MO CXE€MaM, MOJEIISAM, MYJIsKaM,
penbeHBIM TabIUIIaM;

BBISIBJIATH TIPU3HAKH KJIACCOB WICHUCTOHOTUX U XOPAOBBIX, OTPSIIOB HACEKOMBIX U
MJICKOTTUTAIOIINX

BBINIOJIHATh IIPAKTUYECKHUE U JabOpaTopHble paboThl 0 MOP(OJIOrHH TpUOOB, MO
MOp(OJIOTHH, aHATOMUH, (PU3NOIOTHH U TTOBEICHUIO KUBOTHBIX, B TOM YHCJIE PaOOTHI C
MUKPOCKOIIOM C MOCTOSTHHBIMU ((DUKCUPOBAHHBIMH ) U BPEMEHHBIMHU MUKPOIIpEnapaTaMu,
HCCIIeIOBaTEIbCKHE PadOThl ¢ UCIIOJIB30BaHUEM MPHOOPOB M MHCTPYMEHTOB HHUGPOBOI
nabopaTtopuu;

CpPaBHUBATH TPEICTABUTEIICH OTAEIBHBIX CHCTEMATHUYCCKUX TPYIIT KXUBOTHBIX H
rprOOB ¥ IPOBOIUTH BBIBOIBI HA OCHOBE CPABHCHHSI,

Kiaccu(uIpoBaTh JKMBOTHBIX HAa OCHOBAaHMM OCOOCHHOCTEH CTpOEHUS U
WHIUBUTy IHOTO Pa3BUTHSI;

BBISIBIIAITH YEPTHI MPHUCIOCOOJICHHOCTH JKUBOTHBIX U TPHUOOB K Cpele OoOuTaHus,
3HAYCHUE IKOJOTHICCKUX (aKTOPOB JJIS YKUBOTHBIX;

BBISIBIIATH B3aWMOCBSI3U KHUBOTHBIX W TPUOOB B MPHUPOJIHBIX COOOIIECTBAX, IEMHU
MTUTaHUS;

yCTaHABJIMBATh B3aMMOCBSI3U MEXKy THUIIOM TOJOCTH TeJa, TUTIOM KPOBEHOCHOU U
BBIJICJIUTEIILHON CHCTEMBI;

yCTaHABJIMBATh B3aUMOCBS3H )KUBOTHBIX C PACTCHHAMU, TpUOAMU, JIMIIAHHUKAMU U
OakTepUsMH B TIPUPOIHBIX COOOIIECTBAX;

yCTaHABJIMBATh B3aUMOCBS3M MEXAy CTPOCHHEM JKHBOTHOTO U CpPEIOH €ro
oOuTaHus;

XapaKTEePU30BaTh JKUBOTHBIX W TPUOBI TPHPOAHBIX 30H 3EMIIH, OCHOBHBIC
3aKOHOMEPHOCTH PACTIPOCTPAHECHHUSI )KUBOTHBIX U TPUOOB TIO IJIAHETE;

pPacKpBIBaTh POJIb )KUBOTHBIX M TPUOOB B MPUPOJIHBIX COOOIIECTBAX;
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PacKpbIBaTh POJIb I'PUOOB B €CTECTBEHHBIX IKOCUCTEMAX U COOOIIECTBAX;

pacKpbIBaTh poJib JOMAIIHUX U HEMPOAYKTUBHBIX >KMBOTHBIX B JKM3HU UYEJIOBEKA,
pPOJIb TIPOMBICIIOBBIX JKMBOTHBIX B XO3SIMCTBEHHOM JESATEIBHOCTH YeEJIOBEKa U €ro
MOBCEIHEBHOI JKMU3HU, OOBSCHATH 3HAUCHHUE KUBOTHBIX B MIPUPOJIC U )KU3HHU UEIOBEKA,

MOHUMATh IPUYUHBI U 3HATH MEPHI OXPaHbI )KUBOTHOTO MHUpa 3eMJIH;

MOHUMATh (PYHKIIMH OPTaHOB U CHCTEM OPTraHOB KUBOTHOTO B KOHTEKCTE aJanTaluu
K OKpY>Karolieut cpese;

JIEMOHCTPUPOBATh HA KOHKPETHBIX MMpUMEpax CBsI3b 3HAHUN MO OHOJIOTHH CO
3HaHUSIMU 110 MaTeMaTukKe, GU3uKe, XuMuu, reorpaduu, Tpyay (TEXHOJIOTUN), TPeAMETaM
TYMaHUTapHOTO IIUKJIOB, Pa3IMYHBIMUA BUJIAMHU HCKYCCTBA;

UCIIONIb30BaTh METOABbl OWOJIOTMM: MPOBOAUTH HAONIONEHUS 32 JKUBOTHBIMH,
ONHCHIBATh JKUBOTHBIX, HMX OPraHbl M CHUCTEMBI OpPTaHOB, CTaBUTh MPOCTEHIINE
OMOJIOrMYECKUE OTBITHI U SKCIIEPUMEHTHI;

BJA/JETh NpuemMamMu paboThl ¢ HMHGpOpManuen: (GopMyIUpOBaTh OCHOBAHUS IS
U3BJICUCHUS M 0000IIECHUS WHPOPMALMU U3 HECKOJbKUX HCTOYHHKOB (3-4),
npeoOpa3oBbIBaTh MH(OPMAIIUIO U3 OJHOW 3HAKOBOM CUCTEMBI B JIPYTYIO;

CO3/1aBaTh MUCHMEHHBIE U YCTHBIE COOOILEHUS, UCIIONB3Ysl MOHATUHHBINA ammapaT
U3y4aeMOTo pasjesia OMOJIOTHH, COMPOBOXK/IATH BBICTYIUICHHUE MPE3EHTAINEH C YIETOM
0COOEHHOCTEHN ayAUTOPUH 00YHAIOIIUXCS.

[IpenMeTHbIe pe3ysbTaThl OCBOCHUS MPOrpaMMbl MO OHOJOTUHU (yriTyOJeHHBIN
YPOBEHB) K KOHITy OOy4eHUs B 9 KJjiacce:

XapaKTEepPU30BaTh HAYKH O 4YEJIOBEKE (AHTPOIOJIOTHI0, aHATOMMIO, (PU3HUOJOTHIO,
MEJUIUHY, TUCTOJIOTHIO, LIUTOJIOTHIO U IPYTUE) U UX CBA3M C IPYTUMU HayKaMH;

OOBSACHATH TIOJIO)KEHUE YeJIOBEKa B CHUCTEME OpPraHuyecKoro Mupa, ero
IPOUCXOXKJIEHNUE, MPUCIIOCOOIIEHHOCTh K Pa3IMYHBIM JKOJOTUYECKUM (aKTopam,
OTJINYUS YEJIOBEKA OT APYIHX KUBOTHBIX, POJCTBO YEJIOBEYECKUX PAC, OCHOBHBIE ATAllbI
U (paKTOPbI 3BOTIOLUH YEIOBEKa,

NPUBOANUTH TNpUMEPHl BKIada poccuiickux (B Tom uucne W.II. ITlasnos, U.N.
MeunukoB U napyrue) u 3apyOexHbix (B ToMm uucie II. Dpnux u npyrue) ydyeHbIX B
pa3BUTHE NpeCTaBIeHUI 00 aHaATOMUU, O (PU3UOJIOTHH U JPYTUX HAYKAX O YEJIOBEKE;

OPUMEHATH OWOJIOTUYECKUE TEPMHUHBI W TOHATHS (B TOM YMCIE: LUTOJOTHS,
TUCTOJIOTHSI, aHATOMHSI 4YeJIOBEKa, (PU3MOJOTUS 4YeJNOBEKa, TUTMEHa, aHTPOIOJIOTHS,
HKOJIOTUSl 4YeJIOBEeKa, KJIEeTKa, TKaHb, OpraH, CHUCTEMa OpraHOB, MHUTAHHE, JbIXaHUE,
KpOBOOOpailieHrue, oOMEH BEIIECTB U MPEBpPAICHUE DPHEPIUH, ABUKCHHE, BBIJCICHUE,
pOCT, pa3BUTHE, MOBEICHHE, PA3MHOXKEHHUE, PA3APA)KUMOCTh, PETyJSIHSA, TOMEoCTas,
BHYTPEHHSIS Cpella, UIMMYHUTET) B COOTBETCTBUHU C TOCTABICHHOW 3a/1aueii;

OPOBOAUTH OMUCAaHWE IO BHEIIHEMY BHAY (M300paXXeHHI0), CXeMaM OOIIHUX
IPU3HAKOB OpraHM3Ma YeJIOBEKa, YPOBHEHW €ro opraHu3alliu: KJIETKH, TKaHHW, OpraHbl,
CHUCTEMBI OPTaHOB, OPraHU3M,;

CpPaBHUBATh KJETKH PA3HBIX TKAaHEW, IPYII TKAHEW, OpraHbl, CUCTEMbI OpPraHOB
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YEJI0BEKA, IPOLIECCHI )KU3HEACSITENBHOCTH OPraHu3Ma 4eI0BeKa, IPOBOJANTh BBIBOJIBI HA
OCHOBE CpPaBHCHUS,

XapaKTepU30BaTh MEXAHU3MbI CAMOBOCIIPOU3BEICHUS KIIETOK, CDABHUBATh MUTO3 U
Men03, XapaKTepru30BaTh POJIb KJIETOUHOTO s/ipa B JACJICHUU KJIETOK, CTpOeHUE U QyHKIIUU
XPOMOCOM;

MPUMEHSATH OMOJIOTMYECKHE TePMHUHBI U MOHATUS (T€H, T€HEeTUYeCKas UHXKEHepus,
OMOTEXHOJIOTHSI, AJULIEIh, TEHOTHUI, (PEHTOTHII, CKPEIINBAHKE), TOHUMATh UX CYIITHOCTD;

XapaKTepU30BaTh OCHOBHBIC TMOJIOKEHUS KIIETOYHOW T€OpUH, 3aKOHBI ['. Mennens,
XpPOMOCOMHYIO TeOpHIO HacieAcTBeHHocTH T. Moprana, 3akoH Xapau-BaitHoepra;

pa3nu4aTh OMOJIOTUYCCKU aKTHUBHBIC BEIIECTBA (BUTAMUHBI, PEPMEHTHI, TOPMOHBI U
JPYTHE), BBIABIISITH UX POJIb B MPOIECCE 0OMEHA BEIIECTB U MPEBPAILCHUS YDHEPTUH;

XapaKTepu30BaTh OMOJOTUYECKUE MPOIIECChl: OOMEH BEIIECTB M IpPEBpaICHUE
SHEpPruu, IUTAHHWE, JbIXaHWUE, BBIJCICHHUE, TPAHCIOPT BELIECTB, JABUXKEHUE, POCT,
peryJisiiuio PyHKIUN, UMMYHUTET, Pa3BUTHE, PA3MHOKEHHUE YEJIOBEKA;

BBISIBJISITh IIPUYMHHO-CIIEICTBEHHBIE CBS3U MEXKIY CTPOCHHUEM KIIETOK, OPraHOB,
CUCTEM OpraHOB OpraHU3Ma 4YeJIOBeKa U UX (QYHKUUSIMHU, MEXKIYy CTPOCHHEM,
KU3BHEJEATEIBHOCTBIO U CPEo OOMTAaHUSI YETIOBEKA;

MPUMEHATH OUOJOTUYECKHUE MOJICIN JUIsl BBISBICHUS OCOOEHHOCTEW CTPOCHHS U
(GYHKIIMOHUPOBAHUS OPTaHOB U CUCTEM OPTaHOB YEJIOBEKA;

OPUMEHSATH OHOJIOTUYECKUE TEPMHUHBI W TOHATHS: MUKpOdIopa, MHUKPOOHOM,
MUKPOCUMOUOHT;

OOBSICHAITh HEUPOTYMOPATIBHYIO PETYJAIHUI0 MPOIECCOB KU3HEACATEIbHOCTH
OpraHn3Ma 4ej0BeKa;

XapakTepu30BaTh W CpPaBHUBATh OE3yCIOBHBIE U  YCIOBHBIE  PEQIICKCHI,
HACJICJICTBEHHBIC U HEHACJICICTBEHHBIE MPOTPAMMbI MOBEJEHHUS, OCOOEHHOCTH BBICIIICH
HEPBHOU JIEATEIIbBHOCTH YEJIOBEKA;

pa3inyaTth HaCJIEJICTBCHHbIE U HEHACJIEICTBEHHBIE (uH(EKIMOHHBIE,
HeMH(EeKIMOHHBIE) 3a00JIEBaHUS YETIOBEKA, OOBACHITh 3HAUEHUE MEP MPOPUIAKTUKH B
peaynpexIeHun 3a0071eBaHU YEII0OBEKa,

OOBSCHATh TPUYUHBI HACIEJCTBEHHBIX 3a00JI€BaHUN YEJIOBEKA, MEXAHU3MBI
BO3HUKHOBEHHUS HaMOoJiee PacIpOCTPAHEHHBIX U3 HUX, UCIOJIB3YS MPU ITOM TOHSATHUS:
TeH, MyTalus, XpoOMOCOMa, TE€HOM, ONEpPUpPOBATh 3HAHUSIMM O MPUYHHAX
pacnpocTpaHEHHBIX HHPEKIIMOHHBIX 3a00JIEBaHUI Y€I0BEKa, MPUHITUTIAX MPOPUITAKTUKH
U JICUYEHHUSI PACHPOCTPAHCHHBIX WH(MEKIMOHHBIX 3a00JieBaHUN YeJoBeKa, pellaTh
KaueCTBCHHBIC W KOJMYECTBEHHBIC 3a/layd, OOBSCHATh MPUHIIMIIBI COBPEMEHHBIX
OMOMEIUITMHCKUX METO/IOB, STUKH OMOMETUIIMHCKUX UCCIIEIOBAHUT;

BBITIOJTHATh MPAKTUYECKUE U JTa0OpaTOpHbIE PabOThI MO AaHATOMHUU U (PU3HOJIOTHH
YEJIOBEKa, B TOM YHCIIe pa0OThl C MUKPOCKOIIOM C TIOCTOSIHHBIMU ((DUKCUPOBAHHBIMU) H
BPEMEHHBIMU MUKpOIIpENapaTamM, HCCIIeI0BaTeIbCKUEe PadOThl C MCIOJb30BAHUEM
pruOOPOB U MHCTPYMEHTOB UG POBOI JabOpaTOpUu;
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pelmarh KayeCTBEHHbIE W KOJIMYECTBEHHBIE 3aJaud, HCIOJIb3Ysd OCHOBHBIE
NOKa3aTelid 370pPOBbS YEJIOBEKA, MPOBOAUTH pPACUYEThl W OLEHUBATh MOJyYEHHbBIC
3HAYEHUS;

apryMEHTHUPOBATh OCHOBHBIE IPUHIIMITBI 3J0POBOTO 00pa3a MKU3HU, METOIbI 3AIUTHI
U YKPEIUICHUS 3/10pOBbsl UEJIOBEKA: COAIaHCUPOBAHHOE MUTAHUE, COOIOJCHUE TPABUI
JUYHOM TMTUEHBL, 3aHATUS QU3KYIBTYPOU U CIIOPTOM, PAllMOHAJIbHASL OpraHu3alus Tpyia
Y TIOJIHOLIEHHOT'O OT/JbIXa, TO3UTUBHOE IMOLIMOHAIBHO-TICUXHUYECKOE COCTOSHHE;

UCIIOJIb30BaTh MPUOOPETEHHBIE 3HAHUS U yYMEHHs Uil COOJIOACHUS 3740POBOIO
obpaza  Ku3HHM, COQJAHCHPOBAHHOTO  THUTaHUS,  (PU3NUECKOW  AKTUBHOCTH,
CTPECCOYCTOMYMBOCTH, AJI UCKIIFOUEHHS BPEIHBIX PUBBIYEK, 3aBUCUMOCTEN;

BJa/IeTh IPUEMaMU OKa3aHUs NEPBOM MOMOIIM YEJIOBEKY IpPU NOTEPE CO3HAHUA,
COJIHEYHOM W TEIUIOBOM YJAapax, OTPABJIEHUH, YTOIUIEHWH, KPOBOTECYEHHUH, TpaBMax
MSTKUX TKaHEW, KOCTEH CKelleTa, OpraHOB YyBCTB, 0)KOraX U OOMOPOKEHUU;

BJA/ETh NpuemMamMu paboThl ¢ HMH(pOpManuen: (GopMyIUpoOBaTh OCHOBAHUS IS
U3BJICUCHUS M O0000IIeHUS WHPOPMAMU U3 HECKOJIBKUX HMCTOYHUKOB (4-5),
peoOpa3oBbIBaTh HHPOPMAIIUIO U3 OJJTHOM 3HAKOBOW CUCTEMBI B APYTYIO

UCIIOJIb30BaTh METOJIbl OMOJIOTMU: HaOJt01aTh, U3MEPATh, ONMHUCHIBATH OPTraHHU3M
4eJIOBEKa U IIPOLIECCHI €r0 KU3HEACATENBHOCTH, IPOBOINUTH MPOCTEMIIINE UCCIIETOBAHNUS
OpraHu3Ma uyejoBeKa U OOBACHATh UX PE3YJIbTAThI;

coOJI01aTh MpaBuiia 0€30MacCHOro TpyAa IpH padoTe ¢ y4eOHbIM U 1a00paTOPHBIM
000py10BaHNEM, XUMUYECKON MTOCYJI0O B COOTBETCTBUU C MHCTPYKIUSMHU HAa YPOKE U BO
BHEYPOUYHOI 1€ATEIbHOCTH;

BJIAJETh MpUEMaMu padoThl ¢ HHpOpManuen: (HopMyIupoBaTb OCHOBAHUS IS
U3BJICUCHUS U 00001IeHNs MHGOPMAIIHN U3 HECKOIBKUX UCTOYHUKOB;

O0OBSACHATH 3HaUY€HUE pA0OT MO pacuin(ppoBKE TEHOMOB BUPYCOB, OaKTEpHil, IpUOOB,
pacTeHMii W >KMBOTHBIX, XapaKTepU30BaTh MOJAXOAbl K aHANIM3y OOJBIIMX JaHHBIX B
OMOJIOrMH, XapaKTepru30BaTh 1€ U 3a/1a4l OMOUH(POPMATUKH;

co37aBaTh MUCbMEHHBIE U YCTHBIE COOOILEHHUS, UCIOJb3Yys MOHATUHHBIN anmnapat
U3Y4YEHHOTO pa3ziesia OMOJIOrHH, CONPOBOXKIATh BBICTYIUICHUE MPE3EHTAIMEeH ¢ y4eTOM
0COOEHHOCTEN ayIuTOprUn 00yHaroIuXCsl;

MPOSIBJISITH UHTEPEC K YIITYOJICHHIO OMOJIOTMYE€CKUX 3HAHUM B BEIOOPY OMOJIOTUH KaK
npoHIBHOTO TIpeIMETa Ha YpOBHE CpelHero ooOimiero obOpa3oBaHuUs aJisi Oymayiien
npoecCHOHaNbHON NESITeIbHOCTH B 00JacTH OMOJOTUH, MEAMIMHBI, TICUXOJOTUU U
JIPYTUX HAIIPABICHUU.
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7 KJIACC
Haumenosanue
Ne KomnuectBo OCHOBHBIE BUBI JIEATEILHOCTH
pa3/iesioB U TEM [IporpammHoOE cojiepKaHue
/11 9acoB 00yJaronmxcst
y4eOHOro mpeaMeTa
1. BBenenue
1.1 BBeneHue 5

[{uTonorus - Hayka o kietke. CoBpeMeHHast
KJieTouHas teopusi. Kietka - equHuna
CTPOEHUSI, )KUZHEACATEIILHOCTU U
Pa3MHOKEHUA JKUBOT0. XUMHUYECKUI COCTAB
KJIeTKU. CTpyKTypHast OpraHu3anus KJIETKU.
DYKapUOTHBIE U IPOKAPUOTHBIEC KIIETKHU.
MemOpana. Llutonnazma. OpraHouibl.
Ennnas MmeMOpaHHasi cucTemMa KJIETKH.
MuTtoxoHapuM U nactuabl. Llutockener u
OpraHoOubl ABMKEHUSA. Anpo. XpOMOCOMBI.
['enbl. Y nBoenue xpomocoM. [nonaHocTe
kieTku. Knerounsiit nuki. Mutos. Meiios.
PazmHoxeHne. TUrbl xKU3HEHHBIX LIUKIIOB.
Bupyconorus - Hayka o Bupycax. Bupycsl -
HekJIeTouHble (opMbl. BKitam poccuiickux u
3apyOCKHBIX YUYEHBIX B PA3BUTHE
BUpYycosioruu. BupycHsie 3a00JieBaHus

PACTEHUH, ) KUBOTHBIX

O3HaKOMJIEHHE CO CTPOEHUEM KIIETKH.
M ccnenoBaHe XUMHYECKOIO COCTaBa
KJICTKH.

ApPryMEHTHPOBAaHUE JOBOJOB O KJIETKE
KaK €IMHUIIE CTPOCHUS U
YKU3HEIEATEIIbHOCTH OPraHU3MOB.
Onpenenenue 1Mo BHEIIHEMY BUAY
(M300paKeHUsIM U CXemaMm)
OpPraHOMJIOB KJIETKH.

PackppITHE TEPMUHOB U ITOHATHI
CKJIETOYHOE SIIPOY», «XPOMOCOMBI»,
«TEH».

OObsiCHEHUE KJIETOYHOTO IIUKJIA,
NEJIEHNS SApa, PA3HULBI MEXTY
MEH030M U MUTO30M, FaIIOUIHBIM U
ITUTIIOMTHBIM HA0OPOM XPOMOCOM.
PackpbITHE CYIIIHOCTH TEPMHHOB
«Oecronoe, MoJIOBOE Pa3MHOKEHUEY,
«OKU3HECHHBIN IUKID.
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1 yenoBeka. Mepsl mpo(UIaKTUKNA BUPYCHBIX
3a0osieBannii. CoBpeMeHHas KilacCU(pUKaIUs
OpPraHU3MOB, OCHOBHBIC PUHITHIIBI.
Knaccudukanus opraHu3MoB U
HBOJTIOIIMOHHOE yueHue. Teopus IBOTIOIHIN
Uapiip3a [lapBuHa.

MeTo/1bl HayYHOTO MO3HAHUS B OMOJIOTHH.
[IpaBuia pabOTHI CO CBETOBBIM
MHUKpPOCKOTIOM. BpeMeHHbIe 1 TOCTOSTHHBIE
MUKpoIpenapatbl. MeTouka NpUroToBICHUS
BPEMEHHBIX MUKPOTIPEIIapaToB.
MUKpOCKOIHs ONTUYECKAs!, JIEKTPOHHAS,
CKaHUPYIOLLasi, 30H/10Basl.

/lemoncmpayus NOPTPETOB YUCHBIX,
MUKpodoTOorpaduil KIETOUHBIX CTPYKTYP,
BBITIOJTHEHHBIX C TTIOMOIIBIO PA3IMIHBIX TUIIOB
MUKPOCKOITHH.

JlabopamopHnusie u npakmuueckue padomeol.
[IpaBuia TeXHUKH 0€30MaCHOCTH TPH
POBEJCHUH JTAOOPATOPHBIX U MPAKTHUECKUX
paodoT.

OCHOBBI MUKPOCKOITHH: TIPUTOTOBJICHHE
BpPEMEHHBIX IIpenapaToB U paboTa ¢
Mukpockornom. OdopmiieHne pe3yabTaToB
PabOThI C MEKPOCKOTIOM

OBnazieHue IpUeMaMy BET€TaTUBHOTO
pa3MHOXeEHUsA. PacKkpbITuE CyIIHOCTH
TEPMHUHOB «raMeTopUT» U
«cropopuTy». O3HAKOMIICHUE C TUTIAMU
PKU3HECHHBIX I[UKJIOB.
ApPryMEHTHpPOBaHUE JOBOJIOB O
BUpYCax, KaK HEKJIETOUHBIX (popmax.
O3HaKOMIIEHHE C BKJIAJI0M POCCUHCKHUX
1 3apyO€KHBIX YUEHBIX B Pa3BUTHE
BUPYCOJIOTUU.

O3HaKOMJIEHHE C COBPEMEHHOU
KJaccu(ukanuei OopraHu3MoB, ¢
HBOJIFOLIMOHHBIM y4eHHEM Yapiib3a.
JlapBuHa.

O3HaKOMJIEHHE CO CTPOEHUEM H
paBUJIaMU pabOThI CO CBETOBBIM
MUKPOCKOIIOM

M Toro yacos mo reme
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2. bakTrepuu u apxeu

2.1 baktepuu u apxeu 4 BriaeneHrne XxapakTepHbIX MMPU3HAKOB
MukpoOunosiorus - Hayka o CTPOEHUS U KUZHEIEATEIbHOCTH
MUKpoopranuzMax. OCOOCHHOCTH CTPOSHUST  DAKTEPUI U apXeH.
pOKapuOTHOU KiIeTku. MHorooOpaszue hopm MccienoBanue cTpoeHus
KJeTok Oaktepuil. PocT u pazmMHoXeHne POKAPUOTHOM KIETKHU (Ha TOTOBBIX
Oakrepuii. Criopbl OaKTEpHil. MUKpOTIpenaparax).
DKu3HenesTenbHOCTh OaKTepuil: CpaBHEHHE KJIETOK IIPOKAPUOT U
aBTOTPO(HBIE U TeTepOTPOPHBIE, aHAIPOOHBIEPYKAPUOT.

U a3poOHbie OakTepuu. [lnanobakrepun u ux |(Onucanue MHOrooopasus popm
pouib B mpupojie. OCOOCHHOCTH OpraHU3alUN |OAKTEPHIA.
apxei U ux oTianuus ot 6aktepuii. Poib O6ocHOBaHME POJId OaKTEepUil U apxei
apxei u 6akTepuil B BOBHUKHOBEHUU B IIPUPOJIE U )KU3HU YETIOBEKA.
HyKapuoToB. PacripocTpaneHHOCTS OakTepuii |(OmnucaHue UCTIOIb30BaHMs OAKTEPHil B
U apXeil, X poJib B IPUPOJIE U KU3HU mpoleccax KBallleHUsl, CUJIOCOBAHMS,
yenoBeka. Posb Oaktepuil B ChIpOJETUS U Ap. ApryMEHTUPOBAHUE
OMOTeOXUMHUYECKHX ITUKIIAX. Mep NpodUIaKTUKU 3a00JIeBaHU,
Jlabopamopnsie u npakmuueckue padoomsl. BbI3bIBAEMBIX OAKTEPUSIMU
M3yueHne MeTo10B Je3UH(PEKINN U
CTEPHJIN3ALINH.
M3yuenue Mmopdonoruu 6akTepuilt Ha
MUKPOCKOITMYECKUX TIpernapaTax

HTtoro yacoB no teme 4

3. MHoroo0pa3ue 0JHOKJIETOYHBIX 3YKAPUOT
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3.1

MHoroo0pasue
OJTHOKJIETOYHBIX
HYKapuoT

OCHOBHBIE PU3HAKU OJTHOKJIETOYHBIX
hykapuoT. CTpoeHue, IBUKEHHE, MUTaHUE,
Pa3MHOKEHUE OJJHOKJIETOYHBIX

Brigenenue XxapakTepHbIX MTPU3HAKOB
OJTHOKJIETOYHBIX.
OOBsiCHEHUE CTPOEHUS
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[IPUMEPE 3BIIIEHBI U TPUIIAHOCOMBI,
TPUXOMOHA/IbI U KUILIEYHOU JIIMOIIHH,
nH(py30pun Ty(PEeTbKU U MAISIPUIHOTO
1a3MOAMS, paauoiapuil u hopamMuHudep,
amMeOBbI MpoTesi, TMaToMeil. 3HaueHue
OJIHOKJIETOYHBIX 3YKApUOT B MPUPOJIE U
KU3HU yenoBeka. CoHHas 00Jie3Hb, 00JIE3Hb
[[Taraca. KoxxHbIi1 1 BUCLIEpAIIbHBIN
JIEUIIMAaHHO3.

Tpuxomonuas. JIssmMo61103.

Vlabopamopnwie u npakmuueckue padoomul.
l13yueHre OTHOKJIETOYHBIX OPTaHU3MOB I10]1
MHUKpPOCKOIIOM Ha BPEMEHHBIX U
(bMKCHUPOBAHHBIX MUKpOIIpEnapaTax

aBTOTPO(MHBIX U TeTEPOTPOPHBIX FYKAPHOT Ha

OJTHOKJIETOYHBIX, CIOCOOOB MX
TepeIBIKCHUSI.

Habuoienue nepeABMXEHUS B BOJC
uHPY30pUH-TYPETbKHA U
WHTEPIPETAINS JAaHHBIX.
ApPryMEHTHPOBAHUE MPUHITUIIOB
3I0pPOBOr0 00pa3a KU3HU B CBSA3ZU C
MOTIaIAaHAEM B OPTaHU3M YEJIOBEKa
Mapa3suTHICCKUX MPOCTEHIITHX
(MansIpuiHBIN T1A3MOIUH,
nU3eHTepUitHas ameba, TIMOIIus,
caJbMOHeJIIa U JIp.).

AHaJIN3 U OIIEHKa CIIOCO00B
BBIJICJICHUS U30BITKA BOJBI M BPEIHBIX
KOHEYHBIX TIPOYKTOB OOMEHA BEIIIECCTB
y NPOCTEHIINX, OOUTAIOIINX B
MPECHBIX U COJICHBIX BOJOCMaX.
M3roroBiieHre MO KIIETKH
[TPOCTEUILIETO

HToro 4acoB 1o TeMe 4
4. ApxemiacTuHble UJIN «PacTeHHsD)
4.1 boraHuka - HayKa o 1

PaCTeHMSIX

Kpatkas uctopus pa3BuTHsi 00TaHUKH.
boraHuka 1 00LEKTEI €€ UCCIIETOBAHUH.
OOBeM 1apcTBa «pacTeHHS» B COBPEMEHHOM
CHUCTEME OpraHu4YecKoro mupa. Paziensl

0otanuku. CBsI3b OOTAHUKU C IPYTUMH

O3HaKOMIIEHHE C 00bEKTaMU U3YUYECHUS
OoTaHUKH, €€ pa3aenamu. PackpbiTue
TEPMHUHOB M MOHATHI: MOP(OI0THS,
aHATOMMUS, (PU3HOJIOTHS, CUCTEMaTHKA

pacTeHui,
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OMOJIOTHYEeCKUMH HAyKaMH, METUIITHON U
CEJIbCKUM X0351UCTBOM. Posib O0TaHUKH B
dbopMHpPOBaHNU COBPEMEHHOM €CTECTBEHHO-
Hay4YHOM KapTHUHBI Mupa. [lepcriekTuBbl
pa3BUTHS OOTAaHUKH Kak Hayku. [I[pumenenune
0OTaHMYECKHX 3HAHUHN YEJTOBEKOM.
[Ipodeccun yenoBeka, CBSI3aHHbBIE C
OOTaHUKOM.

/lemoncmpayua NOPTPETOB YUEHBIX, KUBBIX
PaCTEHUN, KOJUIEKLIUN U MYJISDKER

HKOJIOTHS, TAIe000TaHHKA.

Y CTaHOBIICHUE B3aUMOCBSI3H C
NPYTUMU HAyKaMH.

PackpbITHE poJid 3HAHUN O PACTEHUSX
U151 yesnoBeka. [IposiBiieHne naTepeca

HpO(l)GCCI/IHM, CBA3aHHBIM C U3YUCHUCM

pacTenuil (onucanue npodeccuii)

K

4.2

OOGm1as opranu3anus
PaCTUTEIHHOTO
opraHusma

PacTutenbHas KIeTKa U €€ 0COOCHHOCTH.
PacturtenbHbie TkKaHU. OTKpPBITHE
pacTUTENbHBIX TKaHel. CTpoeHne U QyHKIUN
pacTUTENbHBIX TKaHEW. [IpocThie U croxkHbIE
TKaHU.

OGpazoBatenbHbIC, TOKPOBHBIE, OCHOBHBIE,
MEXaHUYECKUE, MPOBOIAIINE TKAHU.

OpraHbl U CUCTEMbI OPraHOB PACTUTEIBLHOTO
OpTraHu3Ma, UX B3aUMOCBS3b.

PacTurenbHbIN OPraHu3M Kak eIMHOE LEIIOE.
BereratrBHbIC U T€HEPATUBHBIE OPTAHBI.
/lemoncmpayus ONBITOB 110 OOHAPYKEHHUIO B
CeMEHaxX paCTEeHUM BOJIbl, MUHEPAIbHBIX U
OpraHUYeCKUX BEIIECTB, Kpaxmaia, Oeika u

KUpA.

BrIsBICHNE COMOYMHEHHOCTH
YPOBHEN OPraHU3alAN
MOJIEKYJISIPHOTO, KJIETOYHOTO,
TKaHEBOr'0, OPraHHOTO, CUCTEM
OPTaHOB U 11€JIOT0 OpraHu3Ma.
lccnenoBanne 1 aHAIN3 TOTOBBIX
MUKPOIIPETIApaTOB TKAHEH paCTCHHUIA.
'Y CTaHOBJICHUE B3aUMOCBSI3EH MEXKITY
0COOEHHOCTSIMU CTPOEHUS U
byHKIMUSAME TKaHEH
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Vlabopamopubsie u npakmuueckue padomaol.
3ydeHue CTpOCHUS! PaCTUTEIBHBIX KJIETOK
Ha TOTOBBIX U BPEMEHHBIX MUKpOTIpenaparax.
Hab6nronenue nporecca mia3Mons3a u
NIETUIa3MOJIA3a B PACTUTEIbHBIX KJIETKAX MO
MUKPOCKOIIOM.

M3yuenne ocoOOEHHOCTEN CTpOSHUS TKaHen
PacTeHMIl HAa TOTOBBIX U BPEMEHHBIX
MUKPOIIPENapaTax.

M3yueHne CTpoeHus OpraHoB paCTEHUN Ha
PKUBBIX 00BEKTaX M repOapHbIX 00pas3iax

4.3

CnopoBble pacTeHuUs

KpacHeble, 3enenbie n XapoBble BOJIOPOCIIH.
AJBroJiorus - Hayka 0 BOJOPOCIISIX.
Bonopocin - HeTakCOHOMUYECKAs TpyIIa
OpPraHU3MOB, MTPUCIIOCOOJICHHBIX K KU3HU B
BOJHOM CPEZie, OTHOCAIIUXCA K Pa3JIUYHbIM
apCTBAM B COBPEMEHHOW CHCTEME
OpraHu4ecKoro Mupa. Mecro KpacHsIX,
3EJIEHBIX U XapOBBIX BOJIOPOCIIEH B
COBPEMEHHOW CHCTEME OPraHUYECKOTO MUPA.
Oco0eHHOCTH UX CTPOEHUS, PA3MHOXKEHUS U
YKU3HEHHBIX IIUKJIOB Ha MpUMepe
XJIAMUAZIOMOHA/IbI, XJIOPEIUIbl, K1a10hopsl U
YIIbBBI, CIIMPOTUPBI U Xapbl, TOPOUPBHIL.

bypbie BOJOpOCn, UX TAKCOHOMUYECKOE

Onucanue 3aKOHOMEPHOCTEN LIUKIIOB
Pa3BUTHUS BOJOPOCIEH.

BrisBienne ocoOeHHOCTEN
Pa3MHOXXEHUS U LIUKJIOB Pa3BUTHS Y
BOJIOPOCJIEH.

VccnenoBanue cTpoeHust
OJTHOKJIETOYHBIX U MHOTOKJIETOUHBIX
BOJIOPOCJIEH.

OOGocHOBaHME POJIU BOAOPOCIIEH.
O06ocHOBaHKE MOJOKEHUS OypPbIX
BOJIOPOCJIEN BHE LIapCTBA PACTCHUMU.
lccienoBanue CTpOEHUS U
PKU3HEHHOTO LIMKJIA JJAMUHAPUU.
KnaccudunmpoBanue pacTeHuil Ha

OCHOBC UX INPUHAJIIC)KHOCTHU
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M0JIOKEHUE BHE 1[apCTBa PACTEHUMN.
JKv3HEHHBIC IUKITBI TaMUHAPHH (MOPCKas
Kamycra) u gpykyca. Pacipoctpanenue u
sKoJjiorusi. Ponb B mpupojie ¥ 3HaueHue B
KU3HU YEJIOBEKA.

[IpoucxoxkaeHne BbICIIUX paCTEHUN
(aMOpuO(PUT) OT XapOBBIX BOJOPOCIEH.
CoBpeMeHHbIE TTOAXO/IbI K CUCTEMAaTHKE
pacTEHUN.

MoxoBuansle i Mxu. OO01as
XapaKTEPUCTHUKA, CTPOCHUE U
KU3HEIEATCITbHOCTD, )KU3HECHHBIA ITHKIT
MX0B. MHOroo0Opasue MXOB.

Kykyuikus 5eH u charaym.
PacrnipocTpanenue u 3K010rusi MXOB.
3HayeHUE MXOB B IPUPOJIC

U KU3HEACATEIbHOCTH YEIOBEKA.
TopdooOpazoBanue. [leueHOUHUKH U
AHTOLIEPOTOBBIE.

[InaynoBuanele (miayHsl). O01mas
xapakTepuctuka. Mopdonornaeckue
0COOEHHOCTH BET€TaTUBHBIX OPTAHOB.
Oco0eHHOCTH OpTraHU3alliM, )KU3HEHHOTO
IIKJIa T1ayHa OynaBoBuHOTO. [TostoBoe
MOKOJICHUE, PEAYKIIUs rameTodura.
PacnipocTpanenue u skonorus
IUTAYHOBUIHBIX. 3HAUCHUE B IPUPOJIE K

OIPEICIICHHON CUCTEMATUYECKOU
rpyIIIe.

OnucaHne CUCTEMaTUYECKUX TPYMIL.
IIprumeHeHne TepMUHOB: IIAPCTBO,
OTAEN, KJIAcC, MOPSIA0K, CEMENCTRBO,
pon, BU/I.

PackpeiTHe CylIHOCTA TEPMUHA
TOTMYJISLIHS.

OnucaHue 3aKOHOMEPHOCTEHN ITUKJIOB
Pa3BUTHS PACTCHUM.

BrisiBiieHUE XapaKTEpHBIX TPU3HAKOB
CIIOPOBBIX PACTCHUM: KPACHBIX,
3€JICHBIX U XapOBBIX BOJOPOCTEH,
MOXOBMJIHBIX, MATOPOTHUKOBHUIHBIX,
MJIAyHOBUIHBIX PACTCHUM.
Ornrcanue MHOT0OOpa3us pacTCHUH.
BrisiBIeHHE 0COOCHHOCTEH
Pa3MHOXXEHUS U LIUKJIOB PA3BUTHS Y
BOJIOPOCJIEN, MXOB,
MarnoOpOTHUKOBUIHBIX.

BrinonHeHne npakTUYECKUX U
nabopaTopHBIX paboT 1O
CHUCTEMATHKE PACTCHUM Ha )KUBBIX
pacTeHUsAX U repbapHbIX 00pa3Iax.
HccnenoBanue cTpoeHUsI MXOB,
MarnopOTHUKOB, XBOIIEH U MJIAYHOB.
O06ocHOBaHKE POJIK MXOB,
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U WCIIOJIb30BaHuE YelnoBeKoM. Mickonaemble
[J1ayHOBHJIHBIE. POJIb MCKOMMaeMbIx
MJ1ayHOBUHBIX B PACTUTEILHOM MTOKPOBE
MaJIe030MCKOM 3phl M B 00pa30BaHUM
KAMEHHOT'O YIJISl.

[TariopoTHUKOBUAHBIE (TATTOPOTHUKU U
xBoIM). O01Ias XxapakTepucTruKa
NaropOTHUKOBUIHBIX. OCOOEHHOCTH
OpraHu3alliyd BET€TaTUBHBIX OPraHOB,
YKU3HEHHOT'O LIUKJIA XBOIIIA ITOJIEBOTO.
CtpoeHME U KU3HENEATEIBHOCTh
[MaroOpOTHUKOB. JKU3HEHHBIN UK
NarOPOTHUKOB Ha MPUMEPE IIUTOBHUKA
MY>KCKOTr0. PacipocTpaHeHUE U 3KOJIOTHSI
NanOPOTHUKOBU/IHBIX. 3HAYEHHE B IPUPOJIE U
YKU3HEIEATEIIbHOCTH YEJIOBEKA.
Vladopamopubsie u npaxmuueckue padomol.
M3yueHne ocoOOEHHOCTEN CTPOeHUS U
PKU3HEHHBIX [IUKIJIOB OJHOKJIETOUYHBIX U
MHOTOKJIETOUHBIX 3€JI€HBIX, XapOBBIX U
KpPaCHBIX BOJIOPOCIICH Ha )KUBOM U TepOapHOM
MaTepHuae.

M3yueHue CTpOCHUS U AKU3HEHHBIX I[IUKJIOB
OypBIX BOAOPOCIICH Ha KUBOM U repOapHOM
MaTepuae.

M3yueHne ocoOOEHHOCTEN CTpOeHUs

[TaIlOPOTHUKOBUIHBIX, IIJIayHOBUIHBIX
B IIPUPOJE U )KU3HU YEJIOBEKA

52



®enepanpHas padouas mporpamma | buonorus. 7-9 knaccsl (yriyOaeHHBINH YPOBEHb)

KyKYLIKWHA JIbHA U carayma (Ha )KUBBIX U
repOapHbIX 00BEKTaX).

M3yueHnne 0cOOEHHOCTEH CTpOEHUS TIayHa
0yJIaBOBUIHOTO (Ha )KUBBIX M TepOapHBIX
00BEKTax).

M3y4yeHre 0cCOOEHHOCTEN CTPOCHUS XBOIIIA
[MOJIEBOTO (HA XKUBBIX U repOapHbIX
00BEKTax).

M3yueHnne ocOOEHHOCTEHN CTpOeHUS
ManoOpOTHUKA IIUTOBHUKA MYXCKOTO (Ha
PKHBBIX U repOapHbBIX 00hEKTax)

4.4

CeMmeHHEBIe paCcTCHUA

[ osiocemeHHble. BO3HUKHOBEHUE CEMEHU -
BA)KHBIN ATaIl B 3BOJIIOIIUN BBICIITUX
pacteHuid. /[[peBHrE CEMEHHBIE AIIOPOTHUKHU,
WX POJIb B JAJIbHEHIIIEM pPa3BUTHUU CEMEHHBIX
pactenuii. O01IKe MPU3HAKU CEMEHHBIX
pacTeHul Kak Hanbosee MpUcrnocoOIEHHBIX K
CYyLIECTBOBAHUIO Ha CYIIIE.

[ 0J10CEMEHHBIE - HETAKCOHOMHUYECKAS
rpyImna ceMeHHbIX pacTeHui. Oomas
XapaKTEPUCTHKA, 0OCOOCHHOCTH OpTaHU3aIN
rOJI0CEMEHHBIX. JKU3HEHHBIN ITUKIT XBOMHBIX
Ha IpuMepe CocHbI. PasHo0Opa3ue
rOJIOCEMEHHBIX. XBOWHBIC, | MHKTOBBIE,
CaroBHukoBble, ['HeTOBBIE. PacipocTpaneHue

1 OKOJIOI'Us

BrisiBiieHre 0COOCHHOCTEN
PA3MHOMXEHUS U ITUKIIOB Pa3BUTHS
XBOWHBIX U [IBETKOBBIX PACTCHUM.
VccnenoBanre BHEIIHETO CTPOCHUS
BETOK, XBOM, IITUIIEK U CEMSH XBOWHBIX
pacTeHuit (enb, COCHa, TUCTBEHHHUIIA).
O06ocHOBaHNE POJIA XBOMHBIX U
[IBETKOBBIX PACTEHUI B MPUPOJIE U
PKU3HH YeJIOBEKa.

BrlisBlIeHHE XapaKTEPHBIX MPU3HAKOB
[IBETKOBBIX PACTECHUM.

Y CTaHOBJICHUE B3aUMOCBSI3€U MEKY
O0COOEHHOCTSIMU CTPOEHUS
MOKPBITOCEMEHHBIX PACTEHUHN U UX

CUCTEMATUYECKOU
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rOJIOCEMEHHBIX. 3HAYEHUE B IIPUPOJIE U B
XO3SIIICTBEHHOM J1€ATEIbHOCTH YEJIOBEKA.
Vlabopamopnusie u npakmuueckue padomsol.
M3ydyeHre 0cCOOEHHOCTEH BHEIIHETO CTPOSHUS
BETOK, XBOM, IIMIIEK U CEMSIH XBONHBIX (€JIb,
COCHAa, IUCTBCHHUIIA).

[{BeTkOBBIC pacTeHus. OO1Ias
XapaKTEPUCTHUKA IIBETKOBBIX. CTpOECHUE U
PKM3HEACATEIIbHOCTD [IBETKOBBIX. IIBETOK Kak
OpraH IOJIOBOTO Pa3MHOKECHUS Y
MMOKPBITOCEMEHHBIX PACTCHUM.
Pa3zHoo0Opa3ue 1BETKOB: MPaBUIbHBIC U
HeTpaBHIIbHBIEC, 000CTIOJIbIC 1
pazaenbHomnosbie. OTHOIOMHBIE U
NBYyJIOMHBIE pacTeHus. ConBeTus (CI0XKHbBIE,
npocteie). L{Berenue. Pazsurue Mukpo- u
Meracnop. [ ameTsl. OnblIeHueE.
OmnogorBopenue. 3urora. J[BoliHOE
OIJIOJIOTBOPEHUE Y TOKPBITOCEMEHHBIX
(uBeTkoBbIX) pacTeHuil. Paboter C.I.
Hasammuna. JKu3HeHHBIN IUKIT [IBETKOBBIX.
[1moawl u cemeHa. PazHooOpasue mio1oB.
Cyxue u counsle mioJel. OAHOCEMSIHHbIE

MTPUHAJIEKHOCTBIO.
Onucanue MHOTO0Opasusl IIBETKOBBIX
pacTeHUU
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U MHOTOCEMSIHHBIE oAbl COIIoaus.
CtpoeHue ceMsiH ABYNO0IbHBIX U
OJIHOZIOJIbHBIX pacTeHui. PazHooOpasue
ceMsiH. PacripocTpaHeHue 10/10B U CEMSIH B
npupojie. Y CIOBUS MPOPACTAHUS CEMSIH.
JIpixanue ceMsH. PazBuTue nmpopocTka.
PacnipocTpaHeHue Mio10B U CEMSIH B
MPUPOJIE.

W HavBHTyalbHOE Pa3BUTHE PACTEHUN
(onTorenes). [lepuopl OHTOreHE3a:!
YMOPHUOHATBHBIN, MOJIOIOCTH (FOBEHUJIBHBIH ),
3penocTu (pa3MHOKEHUS), CTAPOCTH
(CEeHWJIbHBIN ) Ha pUMepe
MOKPBITOCEMEHHOTO pactenus. Ctaauu
BErETAIMOHHOTO MEeproia pacCTeHUH Ha
IPUMEPE 3J1aKOB (BCXO/IbI, KYIIIEHUE, BBIXO/I B
TpyOKY, KOJIOIIIEHUE, [IBETEHUE, CO3PEBAHUE).
Vladopamopubsie u npaxmuueckue padomol.
3yuenne Mmopdoaoruu 1BeTKa (Ha )KUBBIX
(UKCHUPOBAHHBIX OOBHEKTAX).

M3yuenune paznooOpasus conBeTuii (Ha
repOapHbIX o0pasiax).

3yyeHne cCTpoeHus 3aBsi3U LBETKA U
CEMSIIOYKH O] MUKPOCKOIIOM (Ha TOTOBBIX
MUKpPOIIpenaparax).
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M3yueHure cTpoeHUs CeMsTH
MOKPBITOCEMEHHBIX pacTeHul. M3yuenue
CTPOEHHS IIJI0JIOB U COTUIOAMIM

Toro yacoB 1mmo teme

20

5. CTpoeHue M :KU3HeaesATe ]

BHOCTHb CCMCHHBIX paCTeHI/Iﬁ

5.1

[ToOer u moGeroBbIe
CHUCTEMBI

5

[ToGer. Mopdomnorus nmodera. CtpoeHue
00JINCTBEHHOTO Mobera. Y3er.

Mexoy3nue. MeramepHocTh. PazHooOpasue
mo0eroB. YKOpOYEHHbBIC U yIJIMHEHHbIE
mooern. BereraTuBHBIE U TCHEPATHBHBIC
noberu. [lonoxxeHue nmodera B MpOCTPAHCTBE.
Bunonsmenennsle mooeru. Ilouka -
3a4aTo4Hbli moder. CTpoeHHe MOYKH.
Pa3znoobOpa3ue movek: BereTaTuBHbIC,
BEreTaTUBHO-TCHEPATUBHBIC, TeHEPAaTUBHEIC,
OTKPBITHIE, 3aKPHIThIE. BepXylieunsbie,
OOKOBbIE (MTA3YIIHbIE) U MTPUAATOYHBIE TTOYKHU.
Crebenb. Mopdomnorus ctedist. Dopma
cTeOJiel y TPaBSIHUCTBIX U IPEBECHBIX
pacCTECHUM.

Anatomus ctebis. CtpoeHue ctedis
NIBYIOJBHBIX U OJTHOJOJBHBIX TPABSIHUCTHIX
pacteHui. Pacrionoxenne npoBOAAILINX
TkaHei. CTpoeHue cTedIIs IPeBECHbIX
pacCTEHUM.

DynkIuu cTedis. Mexanndeckas,

VccnenoBaHue Ha )KUBBIX 00BEKTAX
WM Ha repOapHbIX 00pa3nax
Mopdooruu rmoodera. Packpeitue
(GyHKIHA BUION3MEHECHHBIX TTOOETOB.
Omnrcanue CTPOCHUS BETETaTUBHBIX U
reHEPATUBHBIX TTOYEK.

AHaJIN3 ITONIEPEYHOTO CITMJIA CTBOJIA
PacTeHUN.

O3HakomIIeHHE ¢ OCOOCHHOCTSMU
CTPOCHHUS CTEOIs1 OTHOJIONIBHBIX U
NBYZIOJBHBIX TPABIHUCTHIX PACTEHUM; C
O0COOEHHOCTSIMU CTPOEHUS CTEOIIS
IPEBECHBIX PACTCHUM.

Ha6nronenue u aHanus nepeBrKeHus
PacTBOPOB MHUHEPAILHBIX BEIIECTB B
CTEOJIAX PACTEHUI MPU UX
OKpAIlIMBaHUH TYIILIO U YCPHUIIAMHU

(TpaBsITHUCTBIC U JPEBECHBIC PACTEHU).
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TpaHCIIOpTHas. BeretaTuBHOE pa3MHOXKEHHE
[IBETKOBBIX PACTCHUM.

/lemoncmpayus onvima - NEpeIBIKCHNE
MUHEPaJTbHBIX U OPTAHMYECKUX BEIIECTB 110
cTe0J110, BUJIOM3MEHEHHBIX TTOOETOB.
VlabopamopHnusie u npakmuueckue padomsol.
M3ydenue Mopdosioruu modera Ha >KUBbIX
00BEKTaxX WM Ha repOapHbIX 00pasiax.
3yueHne CTpOCHUS BEeTeTaTUBHBIX,
rCHEPATUBHBIX U CMEIIAHHBIX TIOYEK.

Pa3sHooOpa3ue mouek y JpeBECHBIX PACTCHUM.

M3yueHune nonepeyHoro Cruia cTeoja
PACTEHHI ¥ aHAIN3 BIUSIHUS SKOJIOTHYECKUX
YCJIOBUM HA PAa3BUTHE PACTECHUM.
M3ydeHne ocOOEHHOCTE aHATOMUYECKOTO
CTpOEHHUS CTEOJIs IBYIOJIbHBIX U
OJIHOJIOJTbHBIX TPABSIHUCTBIX pacTeHUH (Ha
PKUBBIX 00BEKTaX WM Ha TepOapHBIX
o0Opasiax).

3ydeHne ocOOEHHOCTE aHATOMUYECKOTO
CTpOEHHUS CTEOJIsI IPEBECHBIX PACTEHUH.
M3yueHue TpaHcnopTa BEIIECTB B CTEOIIE.
N3ydenue meramopdo30B mobdera

O6ocHOBaHME MIPUYKH TPAHCIIOPTA
BEIIECTB B PACTCHUU
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5.2

JIucrt

Mopdomnorus nucta. JIucToBas niacTUHKA,
OCHOBAHME JIMCTA, YEPEUIOK, IPUITUCTHUKH.
Pa3sHooOpaszue MucTheB: (hOPMBI TUCTOBBIX
MJIACTUHOK, )KAJIKOBAHUE JIMCTHEB, IPOCTHIE U
CJI0KHBIE JIUCThs. JINCTOPACIIONOKEHUE U
ITMCTOBAst MO3auKa. Buaon3smeHeHus TMCThEB
1 uX QYHKIUH.

AHaToMus JUCTa. DNUAEPMA U YCTbUYHBIN
annapat. Me3odust. [TurmenTs! nucra.
[1nactuasl. XKunku (CoOCyIuCTOBOJIOKHUCTHIE
mydku ). OCOOEHHOCTH CTPOCHHS CBETOBBIX U
TEHEBBIX JINCThEB. DYHKIINH JIUCTA.
3amacaronias, 3aluTHas, BEreTaTUBHOC
Pa3MHOXKEHUE U IpyTue QyHKIIH.
Tpancnupanus 1 ra3oo0MeH. Biusinue
BHEIIHUX YCJIOBHI Ha TPAHCIIUPALUIO.
dorocunTe3. 3HaueHue POTOCUHTE3A.
Kocmuueckas poinb 3eneHsix pactennit (K. A.
Tumupsses). Jlucronaz, €ro NpuYUHBI,
MEXaHU3M U 3HAUYEHHUE B KU3HHU PACTEHUS.
/lemoncmpayua onvimog: BbIICICHUE
NUTMEHTOB JINCTA HA IPUMEPE CIIUPTOBOM
BBITSDKKU XJIopoduiiia; oOpa3oBaHue
KpaxmaJia B 3€JIEHBIX JINCThSIX HA CBETY
(purypst 0. Cakca); BiusHME CUITbI CBETA HA

BBIJICJICHHE KUCIIOpOAa BOAHBIMU

lccnenoBanue Ha JKUBBIX O0BEKTAX
WM Ha TepOapHBIX o0pasmax
MOP(OJIOTUH JTUCTA.

PackpeiTre ¢QyHKIIUH
BHJIOW3MEHEHHBIX JTUCTHEB.

M ccnenoBanre ¢ MOMOIIBbIO CBETOBOTO
MHUKPOCKOIIA BHYTPEHHETO CTPOCHUS
uCTA.

O3HaKOMJIEHHE C TUTMEHTAMH JIKCTA.
PackpbITHE CYyIIIHOCTH CBETOBOU U
TEeMHOBOM (a3 poToCHHTE3A.
OObsicHeHue 00pa3oBaHus KpaxMmasa B
3EJICHBIX JTUCThAX Ha CBETY ((uUrypsl
[O. Cakca).

'Y CTaHOBJIEHUE B3aUMOCBSI3H YCIOBUH
1 MHTEHCUBHOCTH IpoIecca
dboTocuHTe3a; BIUsIHUE (POTOCUHTE3A
Ha ypOXKaMu.

Onucanue KOCMHUYECKON POJIH 3€JICHBIX
pactennii (K. A. Tumupsizes).
VccnenoBanue u 00ObsICHEHUE
BEJTMIMHBI TPAHCITUPALIMH B
3aBUCUMOCTH OT U3MEHEHHS (PaKTOPOB
cpenbl (TeMIeparypa, BIaKHOCTb,

BETED).
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pacTeHusIMHA (TIOJICYET MYy3BIPHKOB
KHCJIOPOJA).

Vlabopamopnusie u npakmuueckue padoomul.
3yuenrne MOp@oJoTun JTUCTa Ha KUBBIX
00BbEKTax WM TepOapHbIX 00pa3liax.

Tuner 1 GopMyITBI IUCTOPACTIONOKECHHUS.

M ccnenoBaHne aHATOMHUHM JIMCTA C TTOMOIIBIO
CBETOBOTO MUKpOCKoTa. M3yderHue
METaMOp(O30B JIUCTA

Y CTAaHOBJICHUE B3aUMOCBSI3€1 MEKTY
CTpoeHrEeM U (GYHKIMSIMH JINCTA

5.3

KopeHb 1 KOpHEBBIE
CHUCTEMBbI

Mopdomnorust kopHs. Buabl kopHeit. Turibr
KOPHEBBIX CHCTEM.

AHaToMus KOpHs. 30HBI KOpHs. KopHeBoun
yexJIMK. CTpoeHne KOpHS Ha MONEepEYHOM
Cpe3e B 30HE BCACBIBAHUS.

@DYyHKIMU KOPHS. 3aKpEIJIEHUE PACTEHUS B
cyOcTpate. BcackiBaHue U poBeIEHUE BOABI
1 MUHEPAJIbHBIX BEILIECTB. 3anacaHue
[IATATEJIbHBIX BEILIECTB.

MuHepaabHOE MUTAHUE PACTEHUM.
[locTynineHne BOAbl U MUHEPAIbHBIX
BeniecTB. KopHeBoe naBiieHHE. DJIeMEHTHI
MUHEPaJIbHOTO MUTAHUS (MAKPO- U
MUKPO3JIEMEHTBI). BbIpaniuBanue pacTeHui
METONAaMU TMAPOIIOHUKHU U a3POTIOHUKH.

ObecnieueHune yciaoBUl AJisl JbIXaHUs] KOPHSI.

MccnenoBaHue Ha )KUBBIX O0OBEKTAX
WM Ha repOapHbIX 00pasiax
MOP(OJIOTUH KOPHS; BUIOU3MCHEHUS
KOpPHEU.

O3HaKOMJIEHHE C aHATOMUYECKUM
CTpOEHHEM KOPHS Ha TOTOBBIX
MUKpOIpenaparax.

lccnenoBaHue ¢ TOMOIIBIO CBETOBOTO
MHKPOCKOITIa CTPOCHUSI KOPHEBBIX
BOJIOCKOB.

Onucanue nporecca NUTaHus 1
NIBIXaHUS KOPHSI.

OObsacHeHne HeOOXOAMMOCTH BO3/1yXa
17151 pa3BUTHs KopHell. Habmonenue u
aHaJIN3 TIPoliecca MOCTYTUICHUS BOJIBI
13 ITOYBBI B KOPCHb, HATHETAIOIIETO
IEVICTBUS
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JIpixanue kopHs. CuHTE3 OMOJIOTrHYECKU
AKTUBHBIX BeleCTB. BereraTuBHOE
pa3sMHOKEHUE. BUION3MEHEHUT KOPHEN U UX
byHKIUH.

/lemoncmpayusa OTpacTaHUsI IPUJATOYHBIX
KOpHEW Ha IpUMEepPEe CMOPOIUHBI U IPYTUX
[PaCTEeHMIA; MOCTYIUIEHUSI BOJbI U3 NTOUBHI B
KOpPEHb, HATHETAIOIIEr0 ACUCTBUS KOPHS;
BUJIOM3MEHEHHBIX KOPHEH.

Vladopamopubsie u npaxmuueckue padoomaol.
M3yueHne MOp(oaoruu KOpHs Ha )KUBBIX
00BeKTaxX WM repoapHbIX 00pa3Iax.
M3yueHrne aHaTOMUYECKOTO CTPOEHUSI KOPHS
Ha TOTOBBIX MUKponpenaparax. M3yuenue
CTPOCHHS] KOHUYMKA KOPHsI IPOPOCTKA
MIICHULIBI U TIEPBUYHOTO CTPOCHUS KOPHS
upuca (WU IPYyTroro pacTeHus).

l13yueHune CTpOEHNs KOPHEBBIX BOJIOCKOB C
MOMOILBIO CBETOBOT'O MHUKPOCKOTIA.

KOpPHEM.
M3ydyenne Metamop(h0o30B KOpHS

HCCJ’IGI[OBaHI/Ie BJIMSIHUA BO3/1yXa HAa PAa3BHUTHC

KOPHSL.
lcciienoBanye BIUSHAS BO3yXa HA
pa3BUTHE KOPHEH.

HaOmronenue 3a npoieccom
BBIPAIIMBAHUS PACTEHUN HA PacTBOpE
MUHEPAJIBHBIX COJIEH (METOJ
UIPOTIOHHKH ).

BbIsIBIICHHE U aHAJIU3 IPU3HAKOB
HapYLIECHUS MUHEPAJIbHOTO MUTAHUS Y
PACTEHHI HA OCHOBE BU3yaJIbHOU
TMarHOCTHKH.

OOBsiICHEHUE UCTIOJIB30BaHMS 3€JIEHBIX
yA00pEeHUl 17151 pOCTa U Pa3BUTHUS
PacTeHUN.

Y CTaHOBJICHUE B3aUMOCBS3€M MEKTY
CTpOeHHEM U (QYHKIUSIMU KOPHS

5.4

Bereratusaoe
Pa3MHOXEHUE

pacTeHuM

BereratuBHoe PAa3MHOKCHHUC OIBCTKOBBLIX
paCTeHI/Iﬁ H €0 3HAUYCHUEC B €CTCCTBCHHBIX

YCIIOBUSAX U B CEIbCKOXO35IMCTBEHHOM

OBnazieHNe NpUeMaMH BEr€TaTUBHOTO
Pa3MHOXEHUSI paCTEHUI Ha MpuMepe

KOMHATHBIX
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npakTuke. OCHOBHbIE ()OPMBI BETETATUBHOTO
Pa3MHOYKEHUS: KOPHSAMH, JTUCThSIMH,
HaJ3€MHBIMHU U TIOJI3EMHBIMH ITOOETaMH.
Pa3zMHOXEHNE TTPUBUBKOM.

Pabotel .B. Muuypuna. KiionupoBanue
pacTeHnil. MUKpPOKIIOHATIBHOE PA3MHOKEHHE
pactennil. Knerounas nHxkeHepus Kak
COBPEMEHHAs! TEXHOJIOTUS PA3MHOXKEHUS
pacTEHUN.

[TouBa. Pabotel B.B. Jloky4aeBa o nmouse.
XapakTepucTuka nousbl. Paznoobpasue mous.
[[nogopoaue mouBsl. Y 100peHUsI.
Hapyiienrs MUHEpaIbHOTrO MUTaHUS
pacTeHui. ATpOTEXHHUUYECKUE IPUEMBI
00paboTku noyBkl. [loHATHE O CEBOOOOPOTE U
€ro 3HaYEHUH JIJ1s1 BbIpAIIMBAHUS
CEIBCKOXO3SIMCTBEHHBIX KYJIBTYP.
/lemoncmpayus criocoOOB BET€TaTUBHOTO
Pa3MHOXEHUS HAa PUMEPE KOMHATHBIX
pacCTECHUM.

Vladopamopnbsie u npaxmuueckue padomol.
M3yyeHne muTo3a B KOpelke Jiyka. M3yuenue
YKU3HEHHBIX IIUKJIOB PACTEHUN Ha TrepOapHbIX
oOpa3siax.

MeTo bl MUKPOKJIOHAJIBHOTO Pa3MHOXKEHUS
pacTeHuu

pacTEHU.

PackpbITHE CyIIIHOCTH TEPMUHOB
«KJIOHUPOBAHUE PACTEHUI,
«MUKPOKIIOHAJIBHOE PA3MHOKEHNE
PaCTEHUI, KKJIIETOUYHASI NHXKECHEPUSD)
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5.5 |[Knaccudukamms 5 OnHononbsHbie U JIBygosibHBIE. CeMencTBa
[IBETKOBBIX BETKOBBIX. JIBynonbHbIE: KpecTouBeTHbIE,

Po3onBetHrle, I1acieHoBEIe,

CnoxxnousetHsle, MoTbuIbKOBBIE (B0OOBEIE), [KimaccuduimpoBaHue OCHOBHBIX

3oHTHYHBIE. OTHONONBHBIE: 3/1aKH, KATETOpUU CUCTEMATUKHU PACTCHUM.

AMapuiinucoBbie, JInneitnsie. OpxXuHbIC. [IprMeHeHue OMOJIOTMYECKUX

OtnnuntensHble pu3Haku. DopMyJibl 1 TEPMHUHOB M MOHSATHUI: CHCTEMATHKA,

narpaMMBbl IIBETKOB. JIMKopacTyiue u [1apCTBO, OT/IEJ, KJIACC, CEMENCTBRO,

KYJbTYpPHBIE IPEJICTABUTENIN CEMENCTB, UX  [POJI, BH/I.

3HAYCHUE B MPUPOJIC U UCTIOJIH30BAHUE BrisiBIIEHHE CYIIIECTBEHHBIX MMPU3HAKOB

yesnoBeKoM. Pacipoctpanenue u skonorus  pacteHuid: otaena [TokpbIToceMeHHbIe

[IBETKOBBIX. (LIBeTkOBEIC), KIaccoB (OHOAOIbHbIE,

Vladopamopubsie u npakmuueckue padoomst. |JIByI0IBHBIC) U CEMEHCTB

M3ydeHre OTIIMYUTENBHBIX PU3HAKOB (Kpecronetnsie, [TacieHoBsic 1 1p.).

MPEICTABUTEIICN CEMENCTB Y CTaHOBJICHUE B3aUMOCBSI3EM MEKY

MOKPBHITOCEMEHHBIX. O0COOEHHOCTSIMU CTPOEHUS

OrnpenenieHre MpeACTaBUTENEH PAa3IMYHBIX  IOKPHITOCEMEHHBIX PACTCHHUM U UX

CEMENCTB C UCMOJIb30BAHUEM OIPEICIUTEIICH [CHCTEMAaTHISCKON

PACTEHUI WM ONPENEINUTEIbHBIX KAPTOUYEK  [IPHHAIICKHOCTHIO.
Ilpaxmuueckasa paboma
«OnpeneneHne CEMEMCTB U UX
OTJIMYUTEIbHBIX MPU3HAKOB T10
cXeMaM, OITMCAHUSIM U U300PaKEHUSIM.
M ccnenoBanue BUI0BOM
MPUHAJICKHOCTH TOKPHITOCEMEHHBIX
pacTeHul (ONpeAeuTenb PACTEHHI )

MTtoro yacoB mo teme 25
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6. Ixosorus pacrernuii. Pacrtenusi B IpUpPOIHbIX CO00IIECTBAX

6.1

OJKOJIOTHSI ~ PacTEHUM.
PacTenus B npupOIHBIX
coo01ecTBax

7

Pactenus u cpesia oOuTaHusl.
Dkonoruueckue Gaxtopsl. Pactenus u
YCJIOBUSI HEKUBOU PUPOIBI: CBET,
TEMIIEPATYPA, BIAXKHOCTh, MUHEPAIIbHBIN
COCTaB MOYBbI. DKOJIOTUYECKHUE TPYTIIBI
pacteHuid. PacTeHus u ycioBUs KUBON
[IPUPOJIBL: MPSMOE U KOCBEHHOE BO3/ICHCTBUE
OpraHu3MOB Ha pacTeHus. BzauMocss3u
pacTeHui Mexay coOOM U C IPYTUMH
OpraHu3MamH.

3HaueHUE MOYBEHHBIX OPTaHU3MOB JIJIs
nuTaHus pacteHuid. Puzocdepa.
bakTepuanbHble KiIlyOeHbKU. Mukopusa
(9HII0- ¥ SKTOMUKOpPHU3a). 3eJICHbIC
yA00pEeHus.

PactuTtenpHoe coolmiecTBo (puTorneHo3s).
buorenos. Dxocucrema. buopaznoobdpasue.
BuoBoil cocTaB paCTUTEIBHBIX COOOIIECTB,
NTOMUHUPYIOIINE B HUX BUbI PACTCHUIA.
Pacnpenenenrie BUOB B PACTUTEIIbHBIX
coobmiecTBax. SApycHocTs. PacTutenpabie
coo0IecTBa: jeca, 1yra, 00J0Ta, TyHAPHI,
nyCcThIHU. [IprcnocoOMeHHOCTh PACTeHHM K
cpene u mectam ooutanus. CMeHa
pPaCTUTENIBHBIX COOOIECTB. PacTUTENBHOCTD

(pactutenbHbIN nokpoB). diopa.

PackpbITHE TOHATHI «IKOJOTUYECKUE
(haKTOPBD», «IKOJTOTUUECKHUE TPYIIITHI
pacTeHui», «hUTOIIECHO3,
«OHOIIEHO3», «IKOCUCTEMAY.
O6ocHOBaHKE TIpoIlecca pa3BUTHUS
PACTUTEIILHOTO MUpPa Ha 3eMJI€.
BrisiBJIeHHE TPUMEPOB BO3HUKHOBEHMUS
MPUCIIOCOOJICHHOCTH PaCTEHUH K cpejie
obutanusi. O0BsICHEHUE B3aUMOCBSI3U
OpraHU3MOB
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B3anMocBs3b opranu3mMoB. MHpeKInOHHbIE
00J1€3HU pacTEeHUI U UX BO30YAUTEIH.
Bupychsie (Mo3an4Has 60Jie3Hb Tabaka,
[IECTPOJIENIECTHOCTD TIOJIbIIAHA U IPYTHUE),
rpuOKOBbIE (p’KaBUKMHA, MyYHHCTAs poca) U
OakTepuaibHbIe (MOKpas THWIb) 3a00JIeBaHUS
pactenuil. UmmyHurer y pactenuid. [IpunanHbl
pacnpocTpaHeHUs] HHPEKIIMOHHBIX 00JIe3HeN
pactenui. [[puHIMIBI TPOPUITAKTUKY U
nieyeHuss UHPEKITMOHHBIX 00JIe3HEeN pacTeHU
B IIPAKTUKE PaCTEHUEBO/ICTBA.

IKCKypcuu uiu 6U0e0IKCKypcuu.

3ydeHune BUIOBOIO COCTaBa U
HKOJIOTUYECKOTO COCTOSIHUS OAHOTO U3
PACTUTENBHBIX COOOIECTB PETHOHA.
Vladopamopubsie u npaxmuueckue padomol.
M3yueHne 0cOOEHHOCTEN CTPOEHUS! PACTEHUI
Pa3IMYHBIX HKOJIOTMYECKUX TPYIII

Toro 4acos mo reme

7

7. PacTUTEeJbHBIN MUP M ICATEJIbHOCTD Y€JI0BEKA

7.1

PacturtenbHbIl MUP U
NEATENBHOCTD
4eJI0BEKa

3

Pa3Butne pacturenbHoro mupa. Kus3Hp
pacTteHuu B Bojie. [lepBrie Ha3eMHbIE
pactenusi. OCBOEGHHE PACTECHUSIMU CYIIU.
DTarbl Pa3BUTHS Ha3€MHBIX PACTEHUN

OCHOBHBIX CUCTCMATUYCCKHX I'PYIIII.

Ornrcadue IEHTPOB MHOT000pasus 1
[MPOUCXOXKICHHS KYJbTYPHBIX
PacTeHUN.

PackpbITrE IOHATHI: 3€MIIEIEINE;

KYJIbTYPHBIE PaCTEHMUS,
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PuanoduTe! - mepBhie HA3EMHBIC COCYIUCTHIC
pactenus. [losiBeHne TKaHEeW U OPraHoB.
Posnb npeBHUX ManOpOTHUKOBUIAHBIX.

Y CII0KHEHNE PACTUTEIIBHOTO MUpPa B
npouecce 3Boonuu. [laneoboranuka.
lckonaeMble OCTaTKH PaCTEHUM.
Oxkamenenoctu. Otneyatku. « KuBbie
MCKOITAEMBIE» CPEN COBPEMEHHBIX PACTEHU.
KynbpTypHbIE pacTeHUS U UX MPOUCXOKICHUE.
L{eHTpbl MHOIO00Opa3us U IPOUCXOKIACHUS
KyJbTypHbIX pacTeHui (mo H.W. BaBunogy).
Kynbrypa 3emnenenus. KynsTypHbie
PacTEHUsl CENbCKOX03IMCTBEHHBIX YTOJINN:
OBOIIHBIE, TUIOAOBO-SITOHBIE, MIOJIEBBIE.
[IpencraBieHus O CENEKIUU U
OroTexHoorrr. MeTobl BEIBEJICHHUST HOBBIX
COpPTOB pacTeHui. Bo3HMKHOBEHHE
KOHTPACTHBIX IPU3HAKOB y PACTEHUI OJHOTO
Buja. MickyccTBeHHbIN 0TOOD.
HacneacTBEeHHOCTh, U3MEHYUBOCTb.
Co31aHre HOBBIX ITPOJIOBOJIBCTBEHHBIX
KyabTyp. [IponoBosibcTBeHHAs: 6€30MACHOCTb.
baHku cemsH.

PacTtenus roposa, o0COOEHHOCTh TOPOJICKOM
¢bopbl. 3aHOCHBIE U A00OPUTEHHBIE BU/IBI.

MCKYCCTBEHHBINA OTOOD,
HAaCJIEICTBEHHOCTh, U3MEHYUBOCTb.
KnaccudumnmpoBanue KyJabTypHBIX
PACTEHUN 110 XO35IMCTBEHHOMY
[MPU3HAKY .

Ornurcanue METOA0B BbIBEJICHHS] HOBBIX
COPTOB KYJIbTYPHBIX PACTEHUH.
PackpbITHE IPEACTABICHUNA O CEJIEKIINU
1 OMOTEXHOJIOTUH, UX POJIH B CO3aHUU
HOBBIX MPOJIOBOJILCTBEHHBIX KYJIBTYD;
MPOI0BOJILCTBEHHON O€30M1aCHOCTH;
OaHKax ceMsiH; KpUOKOHCEPBAIUH.
lccnenoBanue CebCKOXO03SIMCTBEHHBIX
PAaCTEeHUN PETUOHA; COPHBIX PACTEHUN
peruoHa. BeisiBinenue uepr
MPUCIIOCOOJIEHHOCTU AUKOPACTYIINX
PACTEHUN K KU3HU B DKOCUCTEME
ropoza.

O06ocHOBaHNE MEp OXpaHbI PACTEHUH.
Ornucanue COBPEMEHHBIX
HKOJIOTUYECKUX MPOOIIEM B
COXpPaHEHUU PACTUTEIBHOTO MHUpPA
3eMJIH.

OOBsiCHEHHUE POJIU U 3HAYCHUS
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CUHaHTPOMNHBIE, COPHBIE PACTECHUSI.
Nutponyuentsl. [lapku, neconapku, CKBepHI,
OOTaHUYECKHE CaJlbl, ICHIPAPHUH.
Ozenenenne. KoMHaTHbIE pacTeHus,
[IBETOBOJICTBO.

[locnencTBus IESATEIBHOCTH YEJIOBEKA B
bkocucTteMax. OXpaHa pacTUTEILHOTO MUpA.
BoccTraHOBIEHNE YHCIEHHOCTH PEIKUX BUJIOB
pactenuii. Oco00 oxpaHsieMble IPUPOJIHBIE
Tepputopuu (nanee - OOIIT): 3anoBeHUKH,
3aKa3HUKHU, HAMOHAJIBHBIE NIAPKH,
ouochepHbie 3anoBeAHUKA. OXpaHa
pactenuid. Pacrenus KpacHou kHuru
Pocculickon @enepanumu.

IKCKypcuu uiu 6U0e0IKCKypcuu.

Pa3BuTHE paCTUTEIILHOIO MUpa Ha 3eMJIe
(3KCKypcCHsl B TAJIEOHTOJIOTMYECKUI WIIH
KpaeBeIUEeCKUl My3€eil).

Vladopamopubsie u npaxmuueckue padomol.
M3y4yeHne cenbCKOX03MCTBEHHBIX PACTEHUIN
CBOET0 PErMoHa.

3yueHue copToBbIX 0COOEHHOCTEN
KYJBTYPHBIX PACTCHHUU

KYJIbTYpPHBIX PACTEHUHN B KU3HU
yeJI0BEKa

Toro yacos 1o teme 3
OBILIEE KOJIMYECTBO 68
YACOB I10 ITIPOI'PAMME
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8 KUVIACC
HaumenoBanue
KonuuectBo OcHOBHBIE BUBI JEATEIHHOCTU
Nen/m|  pa3nenoB u Tem [IporpammHOe conepkanme
4acoB oOyyJaronmxcs
y4eOHOro mpeameTa
1. I'pu6bI 1 rpu6ONOT00HBIE OPTraHU3MbI
1.1. ['pulsI u 6 BrisiBiieHrne XapaKTepHBIX IPU3HAKOB
rprOOTI0TI00HBIC CTPOCHUS 1 KU3HECATCTLHOCTH
OpraHU3MBI Mukomorus - Hayka o rpubdax. Oomas rpuOoB.

XapakTepucTHka rpu0oB. Mopdomoruueckue
0COOEHHOCTH BEreTaTuBHOIO Tena. [ 'udsl,
munennidi. OCOOEHHOCTU CTPOEHHUSI KIIETOK
rpr0oB. CXO/ICTBO U PA3INYUs C PACTEHUSIMU
1 >KMBOTHBIMH. [IuTanue rpuboB
(cuMOMOHTBI, canpoTPOdbI, MAPA3UTHI).
Pa3smHoeHue rpuooB. [1necHeBbie rpuob.
CbenoOHbIC U SITOBUTHIC TPUOHI.
3uromuiieTel. OCHOBHBIE YEPTHI OpraHU3alUN
Ha npuMepe Mykopa. Pois B mpupoze u
PKU3HM 4€JI0BEKa. ACKOMULIETHI WIN
cymyaTbie TpuObl. OCOOEHHOCTH CTPOCHUS U
YKU3HEIEATEIIbHOCTH, PaClpOCTPAHEHUE U
HKoJornyeckoe 3nayenue. CTpoeHue Ha
npumepe neHunuia. OTHOKIETOUHbIE
ACKOMULIETHI - IpOAOKH. Mcnonp30BaHue
NPOXCOKEN MpU BbITIEUKe XJyela.

[Tapa3uTnueckue npeacTaBuTenn

MccnenoBanue cTpoeHust
0JIHOKJIETOUYHBIX ¥ MHOTOKJIETOYHBIX
rpuOOB; Mpoliecca Pa3MHOKEHUS
TIPOMOKEH; CTPOSHUS TII0IOBBIX TEI
[UISITOYHBIX TPUOOB.

OObsicHEHUE CXOACTB U PA3NHUNN
rprOOB C PACTCHUSIMH M )KUBOTHBIMHU.
Ornucanre MHOTOOOpa3us
3UTOMUIIETOB, aCKOMUIIETOB,
JTUIIAHUKOB, 6a3UMOMUIIETOB HA
MpUMEpax TUITUIHBIX TPEICTABUTEIICH.
BrisiBiieHre 0COOCHHOCTEN CTPOEHUS U
PKU3HEHHBIX ITUKJIOB IMICEBAOTPHOOB.
lccienoBanue CTpOEHUS U
PKU3HEHHOTO IUKJIa BO3OYIUTEIS
dbuTodTOopo3a kaprodens
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ACKOMUIIETOB (BO30YIUTENN CIIOPHIHBH,
MapII, My9YHUCTONU POCHI M IPYTHE) U BPE,
HAHOCUMBI MU CEITbCKOMY XO3SIICTBY.
basuanomurietsl. OO1Ias XxapakTeprucTUKa,
0COOEHHOCTH CTPOECHHS M Pa3MHOKEHHUS Ha
MpUMepe NUISIIOYHBIX TpUOOB. 3HAUCHUE
rprOOB B TIPUPOJIC U B )KU3HU YEIIOBEKA.
CbenoOHbIC U SITOBUTHIC TPUOHI.
[lapa3uTHdeckue MpeacTaBUTEIH
0a3uIMOMUIIECTOB (TOJIOBHEBBIC, P’)KaBUNHHEIE,
HEKOTOpbIE TPYTOBBIC). MUKOpHU3a u ee
3HAUYCHHE.

[ pubonoo6HbIe opraHu3Mbl. OCOOEHHOCTH
CTpOEHHUS KJIETOK. OOMMIIETHI.
[Tapa3zuTHyeckue MpeIcTaBUTEIM OOMHUIIETOB
Ha ipumepe putodropsl. O6Iast
XapaKTEPUCTHKA JIMXECHU3UPOBAHHBIX TPHOOB
(mummaiiauku). Oco6eHHOCTH MOP(OJIOTUH U
AQHATOMHYECKOTO CTPOCHUS JIMIIIAWHUKOB,
NUTaHUE U pa3MHOXKeHHe. MHOrooodpasue u
DKOJIOTUYECKUE TPYIIIBI JTUITATHUKOB.
3HaYCHHE JTUIITAWHUKOB B TIPUPOC U
XO3IHMCTBEHHOM AesITEIbHOCTH YCJIOBEKA.
NuaukaTopHas posib TUIIAWHUKOB.
JIniaiiHuKY - THOHEPHI TPUPOIHBIX
COOOILIECTB.
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Posib rprGoB B KPyroBOpOTE BEIIECTB B
hkocucteme. Posb rpuboB B
MOYBOOOPA30BAHUY U 00ECIICUCHUHN
TUTOOPOIUS TIOYBKL. boesHeTBOpHBIC
(mapazutuyeckue) rpudsl. Mukossl. Mepbl
MPO(PUIAKTUKA MUKO30B.

VlabopamopHnusie u npakmuueckue padomsol.
M3ydeHre 0COOEHHOCTEH CTPOEHUS TIII0I0BBIX

TCJI OIIAIIOYHBIX FpI/I6OB

Ha

MHUKPOCKOIIMYCCKUX IIPCIIapaTax U MYJLIKax.

M3yueHue CTpOeHUs MJIECHEBBIX TPUOOB:
MYyKOpPa U NIEHULIHAJUIA.

M3yueHue BIUsHUA BHEIIHUX (PaKTOPOB Ha
IPOLIECC PA3MHOKEHHUS APOKKEN.
3yueHue CTpOEHUs U AKU3HEHHOIO LIUKJIA
(duTOPTOPHI HA JKUBOM U repOaApHOM
MaTepHae.

3yueHne CTpOeHHUs TUIIaiHUKOB (Ha
repOapHbIX 00pasiax)

I1Toro yacos mo reme

2. ’/KuBoTHBIE

2.1

300J10THS - HAyKa O
PKUBOTHBIX

OO01ue u crienualibHbIC pa3ielibl 300JI0THH.

Kpatkast uctopust pa3BUTHS 300JI0THH.
OO01ue u crieraIbHbIE METOJIBI U3YUYEHUSI

YKUBOTHBIX. CBSI3b 300JI0THH C APyTrumMunu

O3HaKOMIIEHHE C 00bEKTAaMU U3YUYECHUS
300JI0TUH, €€ pa3aenaMu. PackpsiTue
TEPMUHOB U IOHATHUU 300JI0TUM:
rEIIbMUAHTOJIOTHS,

69



®enepanpHas padouas mporpamma | buonorus. 7-9 knaccsl (yriyOaeHHBINH YPOBEHb)

Y HayKaMH, MEJUIIMHON U CEITbCKUM
X039MCTBOM. 3HAUEHUE 300JI0TUYECKHUX
3HaHM 17151 yenoBeka. [Ipodeccun yenoseka,
CBSI3aHHBIE C 300JI0TUEN. /[emoncmpayus
[MOPTPETOB YUEHBIX, N300paKEHHI, MOJEIIeH
PKUBOTHBIX, MYJISIKU JKMBOTHBIX, BIIAKHBIX
[pernapaToB U Jpyroe.

Vlabopamopubsie u npakmuueckue padomsol.
CocraBieHue peKkoMeHAalui o coopy
300JIOTUYECKUX KOJUICKIIHM.

CocrapneHnue onucanuii nmpodeccuid,
CBSI3aHHBIX C 300JIOTUEM.

OO611ast opranu3aius KUBOTHOTO OPTaHU3Ma

SHTOMOJIOTHSI, UXTHOJIOTHSI,
OPHUTOJIOTHS U JP.

'V cTaHOBJIGHHE B3aMOCBSI3U C
NIPYTUMH HayKaMH.

[IpuMeHeHre OMOTOTHYECKUX
TEPMUHOB M IOHITHI: 300J10THS,
SKOJIOTHS, STOJIOTHS JKUBOTHBIX,
Ma1€0300J10TUs U Ap. PackpbeITie ponu
3HAHUH O JKMBOTHBIX JJIS1 YEJIOBEKaA.
[TposiBieHNE HHTEpEca K MPOPECCHsIM,
CBSI3aHHBIM C U3yUYE€HHUEM KUBOTHBIX
(onucanue ripodeccuii).
O3HaKOMJICHUE C OOIMMU U
CIICIHAILHBIMU 300JI0THYSCKUMU
MeToJaMHU uccliieioBanus. [IpoBeaenue
HaOJIIOIEHNH C )KUBOTHBIMU: OMHUCAHUE
11eJIeH, BBIIBH)KCHHE THITOTE?
(IpeaTOIIOKEHHH ), TTOTYYCHUE HOBBIX
(dakToB.

Ornmcanue U UHTEPIIPETALNS JAaHHBIX C
LIEJIbI0 000CHOBAHUS BBIBOIOB.
OBJ1ajicHHE IpHeMaMu PaOdOTHI C
Ononornyeckor nHpopmanuen u ee

npeoOpa3zoBaHue
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2.2 |OcobennocTu
CTPOEHHUS KUBOTHOU
KJIETKHA

MHOTrOKJIETOYHOCTh. TKaHU )KUBOTHOTO
opranu3ma. CTpoeHue u QyHKIIUU TKaHEH
YKUBOTHOT'O opranu3ma. Oprassl U CHCTEMBI
OpraHoB >KMBOTHOr0 opranuzma. @opma tena
PKUBOTHOT'O, CHAMMETPHSI T€JIa, pa3MeEpPBI Tea.
Vlabopamopuusie u npakmuueckue padomaol.
MccnenoBaHue KIETOK MOJ MHKPOCKOIIOM Hal
BPEMEHHBIX MUKpomnpenaparax. CpaBHeHHe
PACTUTEIBHON U 5KUBOTHOM KIIETOK.

M3yueHne TKaHel JKUBOTHBIX

M ccnenoBaHne XUMUYECKOTO COCTaBa
OopraHu3Ma.

BrIsBIIEHHE CYIIECTBEHHBIX TPU3HAKOB
PKUBOTHOU KJIETKU. OnpeeneHue mno
BHEITHEMY BUY (M300PAKEHUSIM U
cXemMaM) OPraHOU0B )KMBOTHOM
KJICTKH.

Onuncanue CTpoeHUS U
YKU3HEIEATEIIbHOCTH JKUBOTHOM
KJIETKH.

MccnenoBanue moj MUKpOCKOIOM
PKUBOTHBIX TKAHEH.

Y CTAaHOBJIEHUE B3aUMOCBSI3EM MEXKIY
0COOEHHOCTSIMU CTPOEHUS U
byHKIUSIMH TKaHEH.

Y cTaHOBJIEHUE B3aMMOCBSI3€l OpPraHOB
Y CUCTEM OpPraHOB )KHBOTHOI'O
OpraHu3Mma.

CpaBHEHUE CTPOEHUS OPTAaHOB U
CHUCTEM OpPraHOB KHUBOTHBIX.
OO0BsiCHEHHUE TTPOIIECCOB
YKU3HEIEATEIIbHOCTH )KUBOTHBIX.
O3HaKOMJIEHHE C YPOBHAMU
OpraHu3alMH KU3HU

Toro 4yacos mo reme
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3. CTpoeHne H KUBHECACATETbHOCTD )KUBOTHOI'O Opranuima OpFaHH3MeHHLIﬁ YPOBE€HL OPraHU3allMi dKU3HU

3.1

[Iutanue Y JKUBOTHBIX

3

Iumanue y scugomupix. ITanbl MUTAHUS Y
PKUBOTHBIX. THUIBI MUTaHUSA. DHAOLMUTO3 U
bK301MTO3. KileTouHoe u monoctHoe
nuieBapenue. [Ipoucxoxaenue
MUILIEBAPUTEIBHON CUCTEMBI. DBOJIIOIUS
MUIIEBAPUTEIIBHON CUCTEMBI. Paznenenue
[MUIEBAPUTEIHHON CUCTEMBI HA OT/IEIIBI.
OCcOoOEHHOCTH MTUTAHUST PACTUTEIIbHOSTHBIX
YKUBOTHBIX. OCOOCHHOCTH MUTAHUSI XUIIIHBIX
YKUBOTHBIX.

Vlabopamopnusie u npakmuueckue padoomul.
M3yyeHne nuTanus NpoCTENIIErO MO
MUKPOCKOTIOM Ha BPEMEHHBIX
MUKpOIIpenaparax.

M3ydeHne nuTaHus OTJIEIbHbBIX
MpeACTaBUTEINICH Pa3IMUHbBIX TPYIITI
YKUBOTHBIX

3.2

Tpancnoprt y
YKUBOTHBIX

TpaHcnopt y )KUBOTHBIX. TpaHCHoOpT y
cTpekaroiux 1 ryook. [onoctu tenay
PKUBOTHBIX. [[poncxoxaenne u ctpoeHue
[IEpBUYHOM 110J10CTU. PazBuTHe BTOpUYHOU
(LIe7IOMHUYECKOM) TTOJIOCTH. DBOJIOIHUS
MOJIOCTEN TeJIa Y )KUBOTHBIX. DyHKIIMHU

[IEPBUYHOM ¥ BTOPUYHOU NOJIOCTH TENA.

[IpuMeHeHre OMOJIOTUYECKUX
TEPMUHOB U MOHATUI: 0II0PA,
NBIKEHUE, TUTAHUE, IUILIEBAPEHUE,
NIBIXAHUE, BBIICIICHUE, PA3MHOKEHUE,
POCT, pa3BUTHUE, PA3APAKUMOCTD,
noseseHue u 1p. Onrcanue CTpOeHUs
U KU3HEACATEIBHOCTU )KUBOTHOTO
OpraHu3Ma: OIopa U JBUKEHUE,
NUTAaHUE U TUIIEBAapPEHUE, TbIXaHUE U
TPAHCIIOPT BEILECTB, BBIICIICHUE,
PEryJISAIUS U ITOBEICHHUE,
Pa3sMHOXKEHUE, POCT U Pa3BUTHE.
OO0BsiCHEHHUE TTPOIIECCOB
PKU3HEIEATEIIbHOCTH )KMBOTHBIX.
OO6cyx1eHrne TPUIUHHOCIIEICTBEHHbIX
CBSI3€U MEXKIY CTPOCHUEM U
PKU3HEEATEIIbHOCTBIO, CTPOCHUEM U
cpenoi 0OOUTaHUS KUBOTHBIX.
HaGnronenus 3a nporeccamu
YKU3HEIEATEIbHOCTH KUBOTHBIX:
NIBHYKEHUEM, TMTAHUEM, JBIXaHUEM,
MOBEJICHUEM, POCTOM U Pa3BUTUEM - Ha

pUMepe OAHOKIETOUHBIX
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[ [prurHBI BOSHUKHOBEHUS TPAHCIIOPTHON
cuctembl. DOpMUPOBaHUE KPOBEHOCHOM
cucteMbl. OyHKIIMA KPOBEHOCHOM CUCTEMBI.
3aMKHYTBIC U HE3aMKHYThIE€ KPOBEHOCHBIE
cuctembl. CBA3b THUIIAa KPOBEHOCHOW CUCTEMBI
CO CTPOCHHEM IOJIOCTH TEIA.
KpoBooOpamienue. Cep/tie. DBOOIUS
KPOBEHOCHOW CUCTEMBI Y O3BOHOYHBIX
YKUBOTHBIX

3.3

HBIXEIHI/IC Y ’ KUBOTHBIX

J[p1xaHue y )KUBOTHBIX. Mcrionp30Banue
KHCJIOPOa )KUBOTHBIMU. Juddy3usi.
JIpIXaHue OBEPXHOCTHIO TeNa. JpIXaHue y
NIBYXCJIOMHBIX KUBOTHBIX. DOpMHUpOBAHUE
NIbIXaTEJIbHBIX OPraHoB. /[pIxaHue B BOJHOU
cpene. XKaoOpsol. JlpixaHue B Ha3eMHOM CpeJie.
J[p1xaHue npu noMouu Tpaxeu. Jlerkue.
ODBOJIFOLMA IBIXaTEIbHON CUCTEMBI Y
MO3BOHOYHBIX ’KUBOTHBIX

3.4

Brigenenue y
YKHUBOTHBIX

Briienenne y uBOTHBIX. OcMoOC.
Ocmotnueckoe naBienue. CTpoeHne
BBIICTTUTEIILHON CUCTEMBI Y JKHBOTHBIX.
DBOJIOIHS BBIICTUTEILHON CUCTEMBI Y
PKUBOTHBIX. BbIiemuTenpHas cuctema
HeQPUANATHHOTO THUIIA.
[IpoToHegpuananbHas BblACTUTENIbHAS
cucteMa. MetanehpuanaibHast
BbIIeTUTENbHAs cucTeMa. CBsI3b CTPOEHUS
BBIICTIUTEILHON CUCTEMBI C TUTIOM MOJIOCTH

1 MHOT'OKJIETOYHBIX )KMBOTHBIX
(uadyzopun-tydenbku, nadpHum,
TOKIEBOTO YEPBsI, MypaBbsi, pbIO,
BOPOHBI U JIp.).

lccnenoBaHue MOBEACHMSI )KUBOTHBIX
(oc, muen, MypaBbeB, PbIO, MTHII,
MJIEKOTIUTAIOLIUX ) U (OPMYJIUPOBAHNE
BBIBOJIOB O BPOKJIECHHBIM H
NpUOOPETEHHOM MOBEICHHUU.
OO6cyx1eHre pa3BUTHUS TOJIOBHOTO
MO3ra MO3BOHOYHBIX KUBOTHBIX U
BO3HUKHOBEHUS! THCTUHKTOB 3a00THI O
OTOMCTBE.

l3yueHue CTpOeHHUs Aila U pa3BUTHS
3apObIIIA KyPHILIBL.

Onncanue OCHOBHBIX JTaIoOB
OHTOI€HE3A.

PackppiTie MexaHnu3ma
CaMOBOCIPOU3BEHUS KIIETOK,
CYLUIHOCTH MUTO3a U Mei03a
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TCJIa. BBII[CJ'H/ITCJ'IBHBIG CHUCTCMBbI aKTHUBHOI'O
TuIa. MalbnurueBbie COCYbI. 9BOHIOHI/I§I
IIOYCK Y ITO3BOHOYHBIX JKMBOTHBIX

3.5

Ornopa u ABUKEHUE y
PKUBOTHBIX

Onopa u ABMKEHUE Y KUBOTHBIX. Opranbl
NIBIDKEHUS y KIETKU. [ HIpocTaTuuecKuil
ckener. HapyxHbii ckener. BHyTpeHHuM
ckeneT. DopMUpOBaHUE PHIYAKHBIX
KOHEYHOCTEMW, ITPaBUJIO phluara. JBOJIOLUS
OMOPHO-JBUTaTEIbHOM CUCTEMBI Y
[H03BOHOYHBIX JKUBOTHBIX. CTPOEHUE MBIIIILI.
J[Bm>xenue B Boje. [LimaBanue.
BriTanknBaronias cuwia. [1naBarenpHble
My3bIpH. [[BUKeHNE B HA36MHO-BO3AYLIHOM
cpene. Iloner. [logpemuas cuiia. Paznuunbie
THUIIbI [10JIETa

3.6

Perynsuus
YKU3HEICSITETbHOCTH Y
YKUBOTHBIX

PCFYJ'ISIHI/IH KUBHCACATCIIbHOCTH Y JKUBOTHBIX.

HepBHas 1 rymopanbHasi peryJisimsl.
OCc0oOEHHOCTH HEPBHOM PETYJISAIINU.
Jluddysnas nHepHas cucrema. I aHrmumu.
LlenTpanpHas u nepudepuyeckas HepBHas
cuctema. lledanuzarnus.

JBOJIIOLIMSI HEPBHOW CHCTEMBI Y
MO03BOHOYHBIX JKUBOTHBIX. " oOpMOHanbHas
perynsiuusa. OcoOeHHOCTH TOPMOHATBHOU
perynsiunu. 1 Ipumepsl HEpBHOU U
FOPMOHAJIBHOU PETYJIISALIUU

I1Toro yacos mo reme

18
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4. PazHooOpa3ue ;KUBOTHBIX

4.1 |/IByxcioiHbIe U Tun Crpekaroniue, nuian KuieqHomnoaoCcTHLIE.
TPEXCIIOIHBIE OCcoOEHHOCTH KJIETOYHOM OpraHU3aLHH.
PKUBOTHBIC U UX Onunepmuc u ractpojaepmuc. CtpekarenbHble BoisBieHre XapaKTepHbIX TPU3HAKOB,
0COOCHHOCTH. KJIeTKU. JKU3HEHHBIN IIUKI CTPEKAIOIIHUX. CTPEKAIOIINX: CIIOCOOHOCTh K
JIByXCIOiTHBIE dopmMupoBanue Meay3bl. JKU3HEHHBIN UK  [pereHepalnu, NosiBJICHUE HEPBHOM
PKUBOTHBIC CHU(POUTHBIX U TUAPOUIHBIX MEAY3. CETH U B CBS3H C 3TUM Pe(DICKTOPHOTO
Kopasb. MOBE/ICHUS U JIp.
Vlabopamopnsie u npakmuueckue padoomslt. |Y CTaHaBIMBaHUE B3aUMOCBSI3U MEX]TY
M3ydeHne cTpOeHUSs U )KU3HEEATEIBHOCTH  |0COOCHHOCTSIMU CTPOCHHS KJIIETOK Tela
THIPHI. CTpEKaIOIUX U UX QYHKIHSIMHU.
l3ydyeHre XMMIUYECKOI0 COCTaBa CKelleTa PackpeiTre poiu 6ecroioro u
KOJIOHUATBHBIX KOPAJJIOBBIX MOJIUIIOB MOJIOBOTO Pa3MHOKEHUS B KU3HU
CTPEKAIOIINX.
OObscHEeHNE 3HAYCHHSI CTPEKAIOIINX B
PUPOJIE U JKU3HU YEJIOBEKA.
VccnenoBanue cTpoeHus,
MIEPEABIKCHUS M ITUTAHUS THIPHI
4.2 [TpexcnoitHbie BrisiBIeHHE XapaKTEpHBIX TPU3HAKOB
PKUBOTHBIC dopmupoBanue mMoia0cTu Tesa. OCOOCHHOCTH TPEXCIIOMHBIX JKUBOTHBIX.

1 (YHKIIMM BTOPHUYHOM MOJIOCTH TeJa.
Opransl BbIACTICHUS: TPOTOHEDPUANN U
MeTanedpuauu. OOl TIaH CTPOCHHS
TPEXCIOMHOTO )KUBOTHOTO. OCOOEHHOCTH
OpraHU3aIMH TPEXCIONHBIX )KUBOTHBIX.
bunarepanbHas (IBYCTOPOHHSS) CHMMETPHSI.

[lepBUYHOPOTHIE )KUBOTHBIE.

lccnenoBanue mpu3HaKkoB
MPUCIOCOOJICHHOCTH K Cpesie 0OMTaHus
TPEXCIONHBIX )KUBOTHBIX,
apryMEHTHPOBAHHUE 3HAYCHUS
MPUCTIOCOOIEHHOCTH
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Tpoxodopusbie )kuBoTHBIE. JIMHsIOIINE
PKUBOTHBIC. BTOpUYHOPOTEIE )KUBOTHBIE

4.3 [Tun [1nockue yepBu BrisBiieHre XapaKTEPHBIX MPU3HAKOB

MJIOCKUX YEPBEU.

OrnpenenieHre Mo BHEIIHEMY BHIY,
OcoOeHHOCTH OpraHU3aliy MIIOCKUX YePBEH [CXEMaM U OMMCAHUAM MPEACTABUTENEH
Ha [IpUMepe MOJIOYHOM MiaHapuu. CTpoeHHe [[UIOCKUX depBel. MccnenoBanue
[MOKPOBOB M KOXHO-MYCKYJIbHOTO MEIIIKA. MPU3HAKOB MPUCITOCOOJIEHHOCTH K
[Tapenxuma. CTpoeHUe MUIIEBAPUTENIBHON, [Cpeie OOMTaHUs IJIOCKUX YEpBEH,
BBIJICTIUTEILHON U HEPBHOW CHUCTEM. ApTyMEHTUPOBAHUE 3HAUCHUS
[IpucnocoOeHne MIOCKUX YepBei K PUCIIOCOOTIEHHOCTH.
napazutuzmy. Cocanbiinku. JKu3HEeHHbIN AHaIU3 U OILICHUBAHKUE BIUSHUSA
[TAKJT IEYEHOYHOTO COCANTbINKA. JIEHTOUHBIE |(paKTOPOB pHCKa HA 3JI0POBBE
yepBU. JKU3HEHHBIN UK IUPOKOTO JICHTENA [UEJIOBEKA, NPEAYIPEKICHUE
1 ObIubero (CBUHOTO) menHs. Jpyrue 3apakKeHUs TJIOCKUMH YE€PBSIMU
MpEeACTABUTEIIN MAPAZUTUUECKUX TIOCKUX
yepBeid. [IpodunakTuka 3a001eBaHUH,
BBI3BIBAEMBIX JIOCKUMU YEPBSIMH.
Vlabopamopnuie u npakmuueckue padoomut.
M3ydeHue KU3HEeAeSITEIbHOCTH, BHEIIHETO U
BHYTPEHHETO CTPOCHHUS TPECHOBOAHBIX
IJIOCKHUX YEPBEH.
3ydeHue CTpOCHUS Mapa3uTHYECKUX
MJIOCKUX YepBE Ha BJIAXKHBIX MpernapaTax

4.4 Tun Kpyrible yepBu OcoOEHHOCTH OpTraHU3AIMK KPYTJIBIX YepBeid. [BhIABICHUE XapaKTEPHBIX IIPU3HAKOB

CtpoeHune KpyribIX YepBEU HA IPUMEPE

YEJIOBEUYECKOU ACKAPUJIBI.

KPYIJIbIX YEPBEU.

OrnpenenieHre 1o BHEIIHEMY BHY,
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[TOKpOBBI U KOKHO-MYCKYJIBHBIA MEIIOK
Hematol. JIunbka. CtpoeHue u
(GyHKIMOHUPOBAHUE CUCTEM OPraHOB
HeMaTo. JKU3HEHHBIN UK YET0BEUYECKON
AcKapu/ibl.

Vlabopamopuusie u npakmuueckue padomaol.
M3ydeHune CTpOCHUS 4eJI0BEUECKOM (CBUHOM)
acKapubl

cXeMaM M OTHUCAHUM Ipe/ICTaBUTeNeH
KpyIJIbIX yepBen. MccnenoBanne
MPU3HAKOB IPUCTIOCOOICHHOCTH K
cpene OOMTaHMs Yy KpYTJIbIX YEPBEd,
apryMEHTUPOBAHHUE 3HAYCHUS
MPUCTIOCOOJICHHOCTH.

AHanu3 ¥ OICHUBaHUE BIUSHUS
(akTOpOB pUCKa Ha 3I0POBBE
JelIoBeKa, MPeypeKIeHNE
3apaXKeHUs KPYTIBIMUA YePBIMU

4.5

Tun Konbuateie uepBu

OcoOEHHOCTH OpraHU3alUK KOJbYaThIX
YEpBE Ha MPUMEPE JOKAEBOrO YEPBS.
CtpoeHne MOKPOBOB M KOXKHO-MYCKYJIBHOTO
Merka. Opranu3anys oJIOCTH TENa.
CrpoeHne nuieBapuTEIbHON, KPOBEHOCHOM,
BBIJICJIUTEIIbHOW U HEPBHOW CUCTEM.
Pa3MHOXKEHNE KOTbYaThIX YEPBEH.
Pa3snooOpa3re Koab4aThiX YePBEH.
Vladopamopnbsie u npaxmuueckue padomol.
3yyeHne BHEIIHETO U BHYTPEHHETO
CTPOEHHUS JOXKIEBOIO YEPBS.

3yyeHne BHEIIHETO U BHYTPEHHETO
CTPOEHHUS] MEIULIUHCKOM TUSIBKU.

3y4yeHne CTpOeHMsI MHOTOIIIETUHKOBBIX

yepBen

BrlIsiBlIeHHE XapaKTEPHBIX IPU3HAKOB
KOJIBYAThIX YEPBEU.

OmnpeneneHye no BHEIIHEMY BUIY,
CXEeMaM 1 OMHCaHUSIM TpeCTaBUTENeH
KOJIbYaThIX uepBei. McenenoBanue
PU3HAKOB MPUCIOCOOIEHHOCTH K
cpene OOMTaHMs Y KOJIbYaThIX YEPBEH,
apryMEHTHPOBAHHUE 3HAYEHUS
npucnocobienHoctu. Mccnenosanue
pediekcoB 10XKIEBOTO YEPBS.
OO6oCcHOBaHKE POJIM YEPBEH B
MO4YBOOOpPA30BAHUU
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4.6 Tun Mostrocku 3 OcoOGeHHOCTH OpTaHU3alUK MOJITTIOCKOB.
CtpoeHue Tella MOJUTIOCKOB. Pemykius OrnucaHue BHEIIHETO U BHYTPEHHETO
LEJTOMUYECKON MOJIOCTU: TPUUUHBI U CTPOEHHUS MOJUTIOCKOB, ITPOLIECCOB
nocneactBus. DopMupoBaHre MAHTUMHOW — PKU3HEACATEILHOCTH.
[OJIOCTH U pakoBUHBL. CTpOEHUE U 'Y cTaHOBJICHUE B3aUMOCBSI3U CTPOEHUS
(GyHKIMOHUPOBAHUE CUCTEM OPraHOB 1 00pa3a KU3HU C YCIOBUIMU
MOJUTIOCKOB. Pa3HO00pa3ue MOJITIOCKOB. 0o0HUTaHHS HA IPUMEpPE MPECTABUTEIEH
JIBycTBOpUaThie MOJUTIOCKU. bproxoHorue tuna Moiumtocku. Habmonenue 3a
MOJUTIOCKH. |” 0JIOBOHOTHE MOJUTIOCKH. MUTaHUEM OPIOXOHOTHX U
Vlabopamopnusie u npaxmuuecKkue padoomsl. |[IByCTBOPUYATHIX MOJITIOCKOB B
l13ydeHne BHEIIHETO U BHYTPEHHETO [IKOJIbHOM aKBapuyMe, OIpeIeIICHUE
CTPOCHUS JBYCTBOPYATOTO MOJUIIOCKA. TUNOB nuTanus. Mccrnenopanue
3ydeHne BHEIIHETO U BHYTPEHHETO pPakoBUH 0€33yOKHU, EPIOBUIIHI,
CTpOEHHUS OPIOXOHOTOr0 MOJUTIOCKA. MpYyIOBHKA, KaTYIIKU, paraHbl U
3ydeHne BHEIIHETO U BHYTPEHHETO KJ1acCU(UIIMPOBAHUE PAKOBUH O
CTPOEHUS TOJIOBOHOTOT'O MOJLTIOCKA. KJIacCaM MOJUTIOCKOB. Y CTAHOBJICHUE
3ydeHue CTpOCHUSI paKOBUH MOJIITIOCKOB B3aMMOCBSI3H MEXKIY PacCeIeHUEM U
00pa3oM XKM3HU MOJLITIOCKOB.
OO6G0CHOBaHHE POJTM MOJIJIFOCKOB B
MIPUPOJIE U XO3SMCTBEHHOM
NeSITeIbHOCTH JIFOJEH.
ApPryMEHTUPOBAHHUE MEP MO OXPAHE
PEIKUX BUIOB MOJUIFOCKOB
4.7 Tun Ynenucronorue 12 OcOOEHHOCTY OPraHU3aluy YWICHUCTOHOTHX.

[[11aH cTpoEeHUs WIEHUCTOHOTOTO KMBOTHOTO.
Penykuust BTOpUYHON MOJIOCTH TENA:

[IPUYHHBI

BrIsiBIIeHNE XapaKTEpHBIX TPU3HAKOB
[IpeaCTaBUTENIEN TUIIa YIIEHUCTOHOTHE.
Onuncanue MpeACcTaBUTENEN KIACCOB
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u nocneacTBus. Paznenenue tena Ha
otaebl. KOHEYHOCTH YIEHUCTOHOTHX.
CrpoeHue U QyHKIIMOHUPOBAHNUE CUCTEM
OpraHOB YJIEHUCTOHOrUuX. OpraHsl YyBCTB
YWICHUCTOHOTUX. OCHOBHBIE IPYIIIIBI
YJIEHUCTOHOTHX.

Kiacc Pakoo6pa3zubie. CTpoeHue u
Mop¢oiorust pakooOpa3HbIX Ha IPUMEpE
peuHoro paka. Paznoo6paszue
pPaKkooOpa3HbIX.

Kiacc ITaykoo6pa3zubie. CTpoeHue u
Mop(hoIiorust NaykooOpa3HbIX Ha IPUMEpe
nayka-kpecrtoBuka. PaznooOpasue
nayKooOpa3HbIX.

Kitacc Hacekombie. CTpoeHME U BHELIHSS
Mopdororus HacekoMbix. KoHeuHocTu u
POTOBBIE anmnapaTsbl HACEKOMBIX.
JKU3HEHHBIN LIMKII HACEKOMBIX.
HacekoMmble ¢ HENOJIHBIM IPEBPALLEHUEM.
HacexoMeble ¢ TONHBIM NPEBPAILIEHUEM.
Kyxonka. OcHOBHBIE OTPSIbI HACEKOMBIX C
HEMOJIHBIM IpeBpateHueM: [IpsaMoKpbLIbIe,
[Tosyxectkokpsuibie, Biu u Ilyxoensr.
OTpsiABl HACEKOMBIX € MTOJIHBIM
npeBpanieHneM: JKeCTKOKPBUIbIE,
[IepenonuyaTokpsuibie, JIByKpbUIbIE,
Yemyekpsuible, bioxu.

(Pakoo6Gpasnsie, [TaykooOpasHbie,
Hacekomeie) o cxemawm,
U300PAKEHUSM, KOJUJICKIIHSM.
HccnenoBanue BHEITHETO CTPOSHUS
MaKCKOTO KyKa, OITMCAaHHE
0COOEHHOCTEH ero CTpOeHUs KaK
IIPEICTaBUTEINS KJIacCa HACEKOMBIX.
OO0cy>xaeHue pa3HbIX TUTIOB
Pa3BUTHS HACEKOMBIX C
UCIOJIb30BAaHUEM KOJUICKITMOHHOTO
MaTtepualia Ha mpuMepax 0abouku
KaITyCTHHIIBI, PhDKETO TapaKaHa u
Tp., BBISIBJIEHUE TIPU3HAKOB CXOJICTBA
U Pa3IHYus.

Y cTaHOBIIEHHE B3aUMOCBSI3H
CTPOCHUS U 00pa3a KU3HU C
YCJIOBUSIMU OOMTAHUS HA TIPUMEPE
IpeCTaBUTENIeH Kilacca HACEKOMBIX.
OO6cyxaeHne 3aBUCUMOCTH 37I0POBBS
YEJIOBEKa OT YICHUCTOHOTHX -
NIEPEHOCYNKOB MH(PEKITMOHHBIX
(xnereBoi SHIEDATUT, MAISIPUS U
JIp.) U Mapa3uTapHbIX (4ECOTOUHBIN
3yJieHb U Jp.) 3a00JICBaHHI, a TAKKE
OT OTPABJICHHS SITIOBUTHIMU
BEIECTBaMH (TapaHTYJ, KapaKypT U
zp.).

Onucanue MHOrooopasus
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VlabopamopHhbsle u npakmuueckue paoomol.
3y4eHrne BHENTHETO CTPOCHUS U
KOHEYHOCTEH pakooOpa3HbBIX.

3ydeHre BHYTPEHHETO CTPOCHHSI
pakooOpa3Horo.

3yueHue cTpoeHus pOTOBOIO arrapara u
KOHEYHOCTEH Hacekomoro. M3yuenue
BHYTPEHHETO CTPOEHUSI HACEKOMOTO.
M3yueHne BHEITHET0 CTPOCHUS U OMOJIOTHH
HACEKOMBIX Pa3HbBIX OTPSIOB.
OrnpeienieHre MpeaCTaBUTENeH pa3InyHbIX
OTPSAJIOB U CEMENUCTB HACEKOMBIX C
MCIIOJIb30BAaHUEM OTIpEICTUTENEH

qJICHUCTOHOTHX.
OObsicCHEeHUE 3HAYEHUS YWICHHUCTOHOTHX
B TIPUPO/JIC U J)KU3HU YEIIOBEKA.
OBnazeHne npruemMamu padoThl €
OuosIorudeckoi nHpopmaruei u ee
npeoOpazoBaHne

4.8

Tun Xopnosbie

OcoOEHHOCTH OpTraHU3AIMH XOPIOBBIX
PKUBOTHBIX. [[pH3HAKK XOPIOBBIX )KHBOTHBIX:
[JIOTKA C )KaOCPHBIMHM IICIISIMH, XOPJIa,
HEpBHAs TPYOKa, YHIOCTHIIb, TIOCTHATATbHBIH
XBOCT. [10J10CTh Te1a XOPAOBBIX dKUBOTHBIX.
[Toatun I" omoBoxopaoBeie. CTpoeHUE U
YKU3HEACSITeIILHOCTD JIAHIIETHUKA.
Vlabopamopnbvle u npakmuueckue padomol.
l3y4ycHrEe BHENITHETO M BHYTPEHHETO
CTPOCHMS JIAHI[CTHUKA Ha (PUKCUPOBAHHBIX

npenaparax

Onucanue CTpPOCHUS U MPOLIECCOB
YKU3HEEATEIbHOCTH KUBOTHBIX TPYIII
AHAMHUW 1 aMHHOT.

BrisiBiieHHME XapaKTEPHBIX MTPU3HAKOB
CUCTEMATHUYECKUX TPYIIIT XOPAOBBIX.
lccnenoBanue CTpoeHUs JTaHLIETHUKA
Ha TOTOBBIX MHUKpOIIpenaparax.
Onrcanre MHOTOOOpa3ust YKUBOTHBIX
Thna XOpA0BbIE.

ccrenoBanue CTpOEHUS JTAHIIETHUKA
Ha FOTOBBIX MUKpOIIpEnaparax
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4.9

Pasznoobpasue u
HBOJTIOLIHS
MIO3BOHOYHBIX
PKUBOTHBIX

OO0t 0030p CTPOCHUS U PA3BUTHUS
[MO3BOHOYHBIX KUBOTHBIX.

dopmupoBanue ckesera. Koctu u xpsimm.
OTtnensbl Tella MO3BOHOYHBIX KUBOTHBIX.
BurcnepaibHbId U TYJOBUIIHBIA OT/IEJIbI.
OCHOBHBIE TPYNITBI TO3BOHOYHBIX KUBOTHBIX.
becuenoCTHRIE U YEITFOCTHOPOTEIE.
JKabepHbie nyru, popMHUpOBaHHUE YEITFOCTEH.
OcOOEHHOCTH CTPOCHUSI CUCTEM OPTaHOB
MMO3BOHOYHOI0 )KMBOTHOTO. [Tos0CTh Temna.
[TumeBaputensHas cucreMa. KpoBeHocHas
cuctema. J[prxarenpHas cucTema.
MetanedpuauaibHas BbIICIATEIIbHASL
cucteMa (nouku). HepBHas TpyOka. Otaensl
HEPBHOW CUCTEMBI

Omnucanue CTPOCHU U IIPOICCCOB
KHU3HCACATCIbHOCTH I1I03BOHOYHBIX
KUBOTHBIX.

BrisiBieHue XAPAKTCPHLIX IIPU3HAKOB
[IO3BOHOYHBIX

4.10

Hankinacc PeiOb1

OCOOEHHOCTH CTPOEHHUS U OpPraHu3aliy pblo
Ha IpUMeEpPEe PEYHOro OKyHs. Yemrys pbIO.
Ckenert pb16. CTpoeHHE NHUILIEBAPUTENBHOM,
KPOBEHOCHOUW U BBIIACIUTEIBHOU CUCTEM.
Jlpixanue y poi0. XKaOpsl pe10 u sxaOepHbIN
annapat. HepBHas cuctema pri0. Opransl
qyBCTB pbl0. bokoBas nuHus. XpsiiieBbie
pBIObI. OCOOEHHOCTH CTPOCHUS U
KU3HEIeATeNbHOCTH. KoCTHBIE PBIOHI.

Jlyuenepsie 1 jomacrenepbie poiObI.

lccnenoBaHue BHELIHETO CTPOEHUS
pBIO HA TPUMEPE KUBBIX OOBEKTOB;
BHYTPEHHETO CTPOEHUs pbIO Ha
BJIQ)KHBIX ITpernapaTax.

BrisiBiieHHE XapaKTEPHBIX MPU3HAKOB
KOCTHBIX PBIO.

Y CTaHOBJIEHUE B3aHUMOCBSI3U BHEILIHETO
CTPOEHHUS U Cpeibl 00UTaHUSI PHIO
(oOTexaemas popma Tena, HATUIUE
CJIU3H U JIp.).

OmnncaHue nIaBaTeJIbHOIO ITy3bIpA
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VlabopamopHhbsle u npakmuueckue paoomol.
3yueHre BHEITHETO U BHYTPCHHETO
CTPOCHHUS PHIOKI.

3yueHune ckenera KOCTHBIX U XPSIIECBBIX
pHIO.

3ydeHue pazHooOpas3us pelo.
Omnpenenenre Bo3pacta poIod 1Mo Yenrye

pBIO KaK THIPOCTATHYECKOTO OpraHa.
OOBbsiCHEHNE MEXaHU3Ma MTOTPYKEHHUS
U BCIUIBITHS PHIO B BOJHOM cpefe.
Onrcanre MHOTO0Opasusi poIo.
O6ocHOBaHKE POJIU PBIO B IPUPOJIE U
PKU3HU YETIOBEKA.

Onurcanre 3KOJOTUYECKUX TPy PhIO.
ApryMEeHTHpOBaHHE OCHOBHBIX IPaBUII
[OBE/ICHUS B IPUPOJIE TIPU JIOBJIE PHIOBI
(BpeMsi, MECTO U JIp.).

Onucannie 3HaUYEHUS PHIO B IPUPOJIE U
PKU3HU YEJIOBEKa

411

BrIx0o1 T03BOHOYHBIX
Ha cymry. AMpuoum,
WA 3€MHOBOHBIE

[[peanochUIKM BBIXOJa TO3BOHOYHBIX Ha
cyury. @opMupOBaHUE PHIYAKHOU
KOHEYHOCTH. OCOOEHHOCTH CTPOEHUS U
opraHuzanuu aMmQpuouil Ha mpuMepe
TpaBsiHOM Jiarymiku. Ckenet aMmpuonii,
OTJIeNbI TO3BOHOYHUKA. [IuieBapurenbHast
cucteMa y ampuonii. CTpoeHue KpoBEHOCHOU
CUCTEMBI U pa3JieJieHue KpoBU y aMmpuoOmii
(apTepuanbHblii KOHYC). [IpIXaHue y
aMduOuii, pOJIH YEIFOCTHOTO arapara.
KosxHOe IpIxaHue.

CDOpMI/IpOBaHI/IC TYJOBUINHLIX IMOYCK U UX

BrisiBIeHHE XapaKTEpHBIX TPU3HAKOB
MPECTABUTEIIEHN Kilacca 3eMHOBOJIHBIE.
VccnenoBanue ckenera JArymKkH.
BrisBiieHne yepT mprucrnocoOIeHHOCTH
36MHOBOJIHBIX KaK K Ha3€MHO-
BO3YyIIIHOM, TaK U K BOJHOM Cpelie
oOutanus. Onucanue npeacTaBuTeneu
KJlacca MO BHEITHEMY BUITY.
O060CHOBaHKE POJIA 36MHOBOJTHBIX B

IPUPOE U KU3HU YEJIOBEKA.
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ocobenHocTH. HepBHas cucrema. Opransl
qyBCTB. JKU3HEHHBIH UK aMpUOUIA.
["'onoBactuk. Heorenus y amduduii u
perymsiius meramopdo3a. OCHOBHBIE TPYIIIBI
amM(puomii.

VlabopamopHnbsie u npakmuueckue padomsol.
3yueHne BHEIIHETO U BHYTPEHHETO
CTPOEHUS JIATYIIKU U TPUTOHA.

M3ydeHue ckeera JIArymKy.

M3yueHne nHANBUYAJIbHOTO Pa3BUTHS
36MHOBOJIHOTO

APryMEHTUpPOBAHUE MEP MO OXpaHe
pPEIKUX BUAOB 36MHOBOIHBIX

4.12

AMHUOTBI.
Pentunuu, niu
[ IpecMbIkaromuecs

[IpucnocoOaeHnst T0O3BOHOYHBIX JKUBOTHBIX K
Pa3BUTHUIO Ha Cylle. 3apoAblIeBble 000JI0UKH
U ux GyHKIuU. OCOOEHHOCTH CTPOCHUS U
OpraHU3alyy PENTWINN HA IPUMEPE NPBITKOU
sieputibl. OCOOEHHOCTH CKelleTa U
KOHEUHOCTEW pentuimid. [ pyaHas kieTka.
JIBrxeHue y pentuiuni. [lumesapurenbHas
cucrema. KposeHnocHas cucrema. Kpyru
KpOBOOOpAILIEHHS U pa3ieJIeHue KPOBU B
KEITyI0UKe cepana. Jlpixanue penTuimnm.
DopMHUpPOBaHUE TA30BBIX MMOYEK U UX
ocobennocTu. HepBHast cucrema. Opransl
4yBCTB. Pa3MHOXKEHNE U pa3BUTHE PENITUIUH.

OCHOBHBIE IPYNIBI PENTHIINMN.

BrisiBIeHHE XapaKTEpHBIX TPU3HAKOB
MIPEACTABUTEIIEN Kiacca
[IpecMmblkarommecs.

Onucanue 4epT NpucrnocoO0IeHHOCTH
PECMBIKAIOLIUXCS K BO3IYIITHO-
HAa3€MHOU CpeIe.

CpaBHEHUE 36MHOBOIHBIX U
[PECMBIKAIOIIUXCS 10 BHEIIHUM U
BHYTPEHHUM MPHU3HAKAM.
O060CHOBaHNE OIPAaHUYEHHOCTH
pacpoCTpaHEHUs1 36MHOBOIHBIX U
[IPECMBIKAIOIUXCS B IPUPOJIE.
Onucanre MHOTOOOpa3us Kiacca

[ [pecMbIKarOmMXcCs.

Onpenenenue poiau
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Vlabopamopusie u npaxmuueckue padomeot.
3y4yeHre BHEITHETO U BHYTPEHHETO
CTPOCHUS SIILIEPHUIIBI.

3ydeHue ckeera sepullbl.

M3ydeHue pazHooOpa3us MPeCMbIKAIOIINXCS

MIPECMBIKAIOIIUXCS B IPUPOJIC
U )KM3HU YeJIOBEKa.
APryMEHTUpPOBAHUE MEP MO OXpaHe
peaxux BuaoB [IpecMbikaronmxcs

4.13

[ ITune!

OC0oOEHHOCTH CTPOCHHUS U OPTaHU3AIUU TITHI]
Ha puMepe cuzoro roiyos. [Ipucnocobnenus
[ITUI] K TIOJIETY.

[Iepbs. PazButue nepa, CTpyKTypa MepbeB.
Tunel neppeB. OCOOEHHOCTH B CTPOCHUU
ckenera. LleBka, mpsbxkka. @opMupoBaHue
kuiist. OCOOEHHOCTH CTPOCHUS
MUILIEBAPUTEIBHON cucTeEMBI. CTpOoeHUE
KPOBEHOCHOU cUCTeMBI. Pa3ienenue KpoBu B
cepate. Kpyru kpoBooOpalieHus y ITHIL.
OCcOOEHHOCTH JBIXaTeIbHOM CUCTEMBI.
Bo3zayiiHbeie MEIKy U apadpoHXH.
MexaHu3M JBOMHOTO JbixaHus. CTpoeHue
HEPBHOM CHUCTEMBI. PazBuTre MO3KeUKa.
Opuenrtanuus ntuil. OpraHsl 4YyBCTB.
BrigenurenbHas cucrema. Pazsurtue nruil.
Crpoenue sitia. @opMUpPOBaHUE SULIEBBIX
o6omnouek. [ToBenenne ntuil. TokoBaHue.

DopMHUpOBaHUE THE3.

Ornrcanye BHEIIHETO U BHYTPEHHETO
CTPOCHHSI, IPOLIECCOB
YKU3HEIEATeIbHOCTH MTHII.
lccienoBaHne BHEITHETO CTPOCHHUS
NTHI] Ha Pa3gaTOYHOM MaTepuaie
(nepbsi: KOHTYPHBIE, TyXOBbIE, MTYX);
0COOCHHOCTEH CTPOEHHUS CKeJieTa MTHII.
OO6cyxaeHue yept
PUCIOCOOJIEHHOCTH NTHUIL K MOJIETY .
O0ocHOBaHHE CE30HHOI'O OBEICHUS
MTHUII.

ComnocraBieHUE CUCTEM OPTaHOB
MPECMBIKAIONIUXCS ¥ IITHII, BBHISIBIICHUE
oOumx yept crpoenus. Onucanue
PKOJOTUYCCKUX TPYTII MTHII.
O60cHOBaHME POJU MTHULL B IPUPOJIE U
PKU3HU yesioBeka. Onucanue Mep 1no

OXpaHe NTHII.
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Vlabopamopnusie u npakmuueckue padomul.
3yueHune BHEITHETO U BHYTPEHHETO
CTPOCHMUSI TITHLI.

M3yueHune ckenera NTUIbI.

M3yueHune BHEITHEr0 CTPOCHUSI U TIEPHEBOTO
[MOKpOBa MTHII.

3ydeHue CTpOCHUS SHLA MTHII.
Onpenenenue NTUll ¢ UCTI0JIb30BAHUEM
OITpeICITUTEIICH

OBnazneHue npueMaMu paboThI C
Ouooruueckoi HHpopMaImei u ee
npeoOpa3oBaHue

4.14

M1eKoImuTaroIme

Oco0eHHOCTH CTPOSHMSI U OpraHU3aI|uH
MJIEKOITUTAIOIIMX Ha MPUMEPE TOMOBOM
MbIH. @opmupoBanue mepctu. CTpoeHue
Bosioca. Tunsl Bosoc. CaJlbHbIE U IOTOBBIE
kenesbl. CKeneT MIEKOMUTAIOIIUX.
OCO0OEHHOCTH CTPOEHUS CKelleTa
KoHeuHocTel. 3yOHas cucrema. CBsi3b 3yOHOMH
CUCTEMBI C TUIIOM NuTaHus. PazHooOpasue
3yOHBIX cucTeM. [IumeBapuTenbHas cuctema
MiekonuTaomux. OCOOEHHOCTH CTPOCHUS
MUIIEBAPUTEIBHON CUCTEMBI Y
PACTUTEIbHOSTHBIX MIIEKOITHUTAOLIHX.
CtpoeHne KpOBEHOCHOM cucteMbl. Kpyru
KpoBooOpaiieHus. JlprxareiabHas cucTeMa.
CtpoeHue JIETKUX, aJIbBEOJIIPHOE JIbIXaHHUE.

Jlnadparma. TynOBHIITHBIE TOYKH

BrisiBiieHHE XapaKTepHBIX TPU3HAKOB
PKMBOTHBIX KJIacca MIIEKOIHUTaOIIHE.
MccinegoBanne 0COOCHHOCTEH CKeneTa
MJIEKOITMTAIOIINX ; OCOOCHHOCTEH
3yOHON CHCTEMBbI MIICKOITUTAFOIIHUX.

Y CTAaHOBJIEHUE B3aUMOCBSI3EM MEXKIY
pPa3BUTHUEM T'OJIOBHOTO MO3Ta
MJICKOTTUTAIOIINX U UX MOBEACHUECM.
KiaccupunmpoBanue
MJICKOTTUTAIOIINX 10 OTPsiJIaM.
BrrsiBieHre yepT npucrnocoO0JeHHOCTH
MJIEKOIUTAIONINX K Cpeie OOUTaHUS.
OnucaHue >KOJOTHUYECKUX TPYIIII
MJICKOITUTAIOIIIHNX.

OO6cyxIeHne POTU MIIEKOTTUTAIOITUX
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1 HedpoHbl MiIeKonuTaroumx. OcodeHHOCTH
HEPBHOM CHUCTEMBI MJIEKONTUTAOINX. OpraHsl
4yBCTB. Pa3zBuTHe MIEKONUTAIOIINX.
dopmMupoBaHue mianeHTbl. OCOOEHHOCTH
1arieHTapHoro nuranusa. Cucrema
miekonuTaromux. [lepso3sepu. Cymuarsie
Miekonuraomue. [Inanenrapusie
miekonuTaromue. CoBpeMeHHasl cucTeMa
MJIEKOITUTAIOIINX.

Vlabopamopnuwie u npakmuueckue padoomul.
3yuenue cTpoeHus yepena u 3yOHoun
CUCTEMBI Pa3JIMYHBIX MICKONUTAIOLIUX.
M3ydyeHue pazHoo0pa3usi MIIEKOMUTAIOIIHX.
M3ydeHue CTpOeHUS CKelleTa

B TIPUPO/JIC U J)KU3HU YEIIOBEKA.
Onucanue Mep 1o oxXpaHe
MJIEKOTTUTAIOIIHUX.

OBnazieHne npuemMamu paboThl €
OuosIorudeckoi nHpopmaruei u ee
npeoOpa3zoBaHue

MIICKOTTATAFOIIINX
M Toro yacoB 1o Teme 64
5. DBOJIIONMSA H YKOJIOTHS KHBOTHBIX
5.1 [OBomronus U 2KOJIOTUS 7 DBosoLNS 6ECITO3BOHOYHBIX JKUBOTHBIX.
YKHBOTHBIX DBOTIOIHNS XOPOBBIX JKUBOTHBIX. Ormcanme cpea oduranms,

Cpena oOuTaHUs M SKOJIOTHYCSCKAs HUIIIA.
DJKxosornueckue pakTopbl. AOMOTHYECKHE,
OMOTUYECKHE U AHTPOTIOTeHHBIE (PAKTOPHI.
OCHOBHBIE 3KOJIOTHYECKHE 3aKOHBI.

3aKOH ONTUMyMa. 3aKOH JIMMHUTUPYIOIIETO
(pakTopa. 3aKOH IKOJIOTNYECKON

3aHMMAaEMBIX )KHBOTHBIMH, BEIIBICHHUE
YePT NPHUCIIOCOOJEHHOCTH KUBOTHBIX K
cpene oOuTaHMS.

BrisBieHHE B3aUMOCBS3H JKUBOTHBIX B
MIPUPOJIHBIX COOOIIECTBAX.

'Y CcTaHOBJICHHUE B3aMMOCBSI3HU
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WHIMBUyaIbHOCTH BUIOB. [Ipucnocobnenus
opranu3MoB. BogHas cpena ooutanus.
XapakTepucTrKa BOJHOU cpeabl. [InoTHOCTH
1 Temneparypa Bojbl. COJIEHOCTb BOAOEMOB.
PacTBOPUMOCTB KMCIIOPOAA U YTJIIEKUCIIOTO
raza B Boge. Mopckue opranu3Msl.
[InankToH, HEKTOH, O0eHTOC. OCOOCHHOCTH
CTPOCHUS IJITAHKTOHHBIX OPTaHU3MOB.

[ IpriciocoOaeHus K )KU3HU B TOJIIE BOJIBL.
OcoOEHHOCTH CTPOCHUS U OMOJIOTUH
OEHTOCHBIX Opranu3moB. [IpecHoBoAHbBIE
opranu3msl. [Ipobiembl ocMOperysiuy.
[[pucnocoOeHnst OpraHu3MOB K JKU3HU B
MOPCKOW U TIPECHOM BoJie. BTopuuyHOBOHBIE
opranu3Mbsl. QOpMUPOBAHUE INIABHUKOB U
MJ1aBaTEJIbHBIX IepenoHoK. Ha3zeMHo-
BO3/yIIIHAS cpejia OOUTaHUS.
XapakTepuCTHUKa Ha3€MHO-BO31YILIHON CPEBI
oOutanus. [IMOTHOCTH U BIAXKHOCTH CPEIBI.
BrIxos »KMBOTHBIX Ha cyiny. [Ipumepsr
aganTaluil K HA3eMHBIM YCJIOBHUSIM OOUTaHUS.
DopMHUPOBAHUE JIETKUX, MAJIbITUTHEBBIX
COCYZIOB M KyTHKYJIbl Y WICHUCTOHOTHX.
DopMHUpoBaHUE KOHEYHOCTEM.

PKUBOTHBIX C PACTCHUSIMH, TpUOaMH,
JTUITIAHIKAMA 1 OaKTEpUsIMU B
MPUPOAHBIX COOOIIECTBAX: LIETIH U CETU
MUTAHUS, TUIIEBBIC (Tpodudeckue)
ypoBHH. ONcCaHre KOMIIOHCHTOB
DKOJIOTUYECKON CUCTEMBI.
OO00CHOBaHHE POJIA KUBOTHBIX B
MPUPOAHBIX cooOIIeCTBaxX. BrlsiBlieHne
YepT NPUCTIOCOOJIEHHOCTH TITUIL U
MJICKOTTUTAIOIINX TI0 PUCYHKaM,
Tabnuiam, pparmeHTaM GUILMOB K
cpene oOuTaHus (IKOJIOTUUECKUE
[PYIIIBI ITUI] U MJICKOTTUTAOIINX ).

Y CTaHOBJICHUE OCHOBHBIX
3aKOHOMEPHOCTEN PaCIPOCTPaHEHNUS
YKUBOTHBIX TI0 TIJIAHETE.

OmnrcaHne KUBOTHBIX TPUPOIHBIX 30H
3emimn
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OcoOeHHOCTH ABIXaHUS ¥ BOJHOTO Oananca y
HA3EMHBIX OPraHU3MOB. AJanTalliy K MOJIETY
y ITUL, HACEKOMBIX U PYKOKpbUIbIX. [IpaBuiio
Annena. [Ipasuiio beprmana.

[louBeHHast cpena oOUTAHUS.
XapaKkTepUCTHUKA MIOYBEHHOW CPEJIbI
obutanus. OcOOEHHOCTH CTPOCHHUS U
aJanTaluyd MOYBEHHBIX OPraHU3MOB.
AanTanuu KOJbYaThIX YEPBEH, HACEKOMBIX U
MMO3BOHOYHBIX )KHBOTHBIX K IOUBEHHOM CpeJie
oOUTaHUS.

OpranusmMeHHas cpeia OOUTaHusl.
XapakTepuCTUKa OPTAHU3MEHHOU CPEBI
obOutanus. [IpucnocoOiaeHuss opraHu3MOB K
napasuTu3My. BzaumMooTHONIEHUS Tapa3nuT-
x031H. [[apa3uTel U mapa3uTOUIBI.
DKTOMAPA3UTHI U SHAOTIAPA3UTHI.
[Tapa3uTuyeckue mIoCKue, Kpyrible,
KoJibuaThie yepBu. [lapazutuueckue
YJIEHUCTOHOTHE. DOPMUPOBAHUE MTPUCOCOK U
KproubeB. DOpMUPOBAHUE IITIOTHBIX
MOKPOBOB. PenyKIisi CEHCOPHBIX OPTaHOB U
NIPYTUX CUCTEM OPTaHOB.

/lemoncmpayuu ;XUBbIX 5KUBOTHBIX, Uy4ell,
KOJUIEKIMA, pa3IaTOYHOTO
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MaTepuaa, MyJisbKed U MoJeiel, TabJIuil,
ClaiiioB, BU1e0(UILMOB U CATOB

M HTepHeTa, MOKa3bIBAIOIINX
MPUCTIOCOOJICHHOCTD KUBOTHBIX K YCIIOBHSIM
Cpenbl OOUTaHUs, 1NN U CETH MUTAHUS B
HPKOCHUCTEMAX, paclpoCTPAHEHUE KUBOTHBIX B
MPUPOIHBIX 30HAX 3eMIIH, reorpaduyecKux
KapT (’KUBOTHBIN MUP 3eMJIN).
Vlabopamopnuwie u npakmuueckue padoomul.
M3yueHue npupoaHOro coo0IIecTBa: COCTaBa
U CTPYKTYPBHL.

DKCKypCHsl WK BUACOIKCKYpcusi. Ce30HHbIC
SIBJICHUSI B )KM3HU YKUBOTHBIX

I1Toro yacos mo teme

6. ZKNBOTHBIEC U YeJI0BEK

6.1

JKUBOTHEIE U UEJTOBEK

Bo3neiicTBre 4enoBeKa Ha )KUBOTHBIX B
MpUPOJIC: MPSIMOE U KOCBEHHOE.

[ [pombICTIOBBIE )KUBOTHBIE (PHIOOJIOBCTBO,
oxoTa). Benenue npompiciia )KUBOTHBIX Ha
OCHOBE Hay4HOTO0 noaxoaa. OgomantHuBaHue
PKUBOTHBIX. J[MKHE MPEIKN JOMAIIHUX
KUBOTHBIX. Cenekuus. [Topoasl.

M ckycctBeHHbI 0TOOp. KoHTpacTHBIE
(bOpMBI JKUBOTHBIX TIO OTHOMY U TOMY K€

IPU3HAKY

PackpbiTiEe OMOJIOTMYECKUX TEPMUHOB
Y MIOHSATHUI: OJIOMAalllHUBAHHUE,
CEJICKLIUsI, TOPOJ1a, HCKYCCTBEHHBIN
0TOOpP, CHHAHTPOIIHBIE BUIbI, (DEHOTHII,
TCHOTHII, OMOTEXHOJIOT U, KIICTOYHAS U
reHHasl MH)KCHEpH s, KIOHUPOBAHUE.
OO0BsicHEHHE 3HAUEHUS JOMAIITHUX
PKUBOTHBIX B MPUPOJIE U KU3HU
yeJIOBEeKa.
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B IIpeiesiax oJHOro Bua. Kinonuposanue
KUBOTHBIX. KIIeTOUHBIE, XpPOMOCOMHBIE U
reHEeTHYECKHE TEXHOJIOTHH B CO3/IaHUHU
HOBBIX ITOPOJ CETBCKOX03CTBEHHBIX
JKMBOTHBIX.

3HaueHHe JTOMAIIHUX >KUBOTHBIX B KM3HHU
yenoBeka. JKUBOTHBIE
CEJIbCKOXO3SIMCTBEHHBIX YTOJAUN.
IITuneBoacTBo. JKMBOTHOBOICTBO.
PacnpoctpanenHbie UHPEKITMOHHBIE
3a00JIeBaHUs y JOMAIIIHUX )KUBOTHBIX.
Onuzootuu. [IpuHIMIBI TPOPUITAKTUKY U
JICYEHUs PACIIPOCTPAHEHHBIX
WH(EKIIMOHHBIX 3a00JICBaHMI TOMAIITHUX

KUBOTHBIX. JKXUBOTHBIC-BPEIUTEITH, METOBI
O0pBOBI € KUBOTHBIMHU-BpEIUTEIIMU. ["0po/T
KaK cpeia 00UTaHusl, CO3TaHHAs YEeJIOBEKOM.

CI/IHaHTPOHHBIC BUABI )KNBOTHBIX.

AI[aHTaI_II/IH JKUBOTHBIX B YCJIOBHUAX IOpoJda.

BoccranoBneHne YuCIEHHOCTH PEAKUAX
BUJIOB )KMBOTHBIX: 0CO00 OXpaHsIeMbIe
npupoubie Tepputopun (OOIIT).
buocdepnsie pesepBarsl. KpacHast kHura
KUBOTHBIX Poccun. Mepbl coxpaneHnus u
BOCCTaHOBJICHUS )KUBOTHOT'O MUPA.
Jlemoncmpayuu dyven, KOJIJIEKIUN,

Omnucanne OCHOBHBIX
MH(EKITMOHHBIX 3a00JIeBaHUI
’KHBOTHBLIX H 000CHOBAHHE
TPUHITUIIOB MX MPOQPMIAKTUKH U
JIeUEHUS.

OO6ocHOBaHHE METOJI0B OOPHOBI C
KUBOTHBIMH-BPEIUTEIIIMU.
Ornrcanne CHHAHTPOITHBIX BUIOB
0ECI03BOHOYHBIX M ITO3BOHOYHBIX
’KHBOTHBIX.

BrrsiBnenue uepT agantanuu
CHHAHTPOITHBIX BUIOB K TOPOJCKAM
YCIIOBHSIM JKH3HHU.

OO6cy>xeHne BOIPOCOB CO3IaHuUs
MMUTOMHHUKOB JIJI1 0€3T0MHBIX
JKHBOTHBIX, BOCCTAHOBJICHUS
YUCJIEHHOCTH PEAKHUX KUBOTHBIX Ha
OXpaHSEMBIX TEPPUTOPHSIX.
OO6cyxaeHue poau HayKH O
KUBOTHBIX B MTPAKTUICCKON
NESITEIIbHOCTH JIFOJEH.
ApryMeHTUpOBaHUE OCHOBHBIX
IIpaBuJI MIOBEJICHUS B IIPUPOJIC B
CBSI3H ¢ OEPEKHBIM OTHOIIICHHUEM K
KUBOTHOMY MHPY
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TaOJIHII, CTIai0B, BUICO(OUIEMOB U CAaliTOB
HTepHEeTa, MOKA3bIBAIOIINX OXPAHIEMBIX U
MPOMBICIIOBBIX >KMBOTHBIX, CTIOCOOBI
pBIOOJIOBCTBA, OXOTHhI, AKKJIMMATHU3AIUN U
pa3BEJCHUS IOMAIIHUX )KUBOTHBIX,
PKUBOTHBIX CEJIbCKOXO03SIMCTBEHHBIX YTOJINM,
CIIOCOOBI OXPaHbI PEKUX KUBOTHBIX,
MPUBJICYEHUS U OXPaHbl JKUBOTHBIX FOPOAA.
Vlabopamopnusie u npakmuueckue padoomul.
3ydeHne HaCEKOMBIX-BpeaUTENEn
CEJTLCKOXO3SIUCTBEHHBIX KYJIBTYP.
HaOmroneHus 3a nTUIlaMU B TOPOJICKOM cpejie

Toro uacoB nmo TeMe 3
OBILEE KOJIMYECTBO 102
YACOB I10 I[TPOTPAMME
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9 KJIACC
HaumenoBanue
KomugectBo OcHOBHBIE BUBI JEATEIHHOCTU
Ne /i pa3ziesoB U TEM [IporpammHoe conepxkanue
9acoB 00yJaronmxcst
y4eOHOro mpeamMera
1. BBenenue
1.1 |BBenenue 1 (O3HaKOMJICHHE C CUCTEMOU
OMOJIOTHYECKUX HAYK O YETIOBEKE.

Cucrema OMOJIOTHYECKUX HAYK, U3yJaroImuX [PacKpbITHE CYIIHOCTH HAyK O YEJIOBEKE
YEIIOBEKA: ITUTOJIOTHSI, TUCTOJIOTHSI, (amaTroMuu, (HPU3UOJIOTHH,
AMOPUOJIOTHS, TEHETUKA, AHTPOIOJIOTHSI, QHTPOIIOJIOTHH U JIp.).
aHATOMMS YeJIOBEKa, (DU3UOJIOTHSI YEJIOBEKA 1 |Y CTAaHOBJICHUE B3aMMOCBSI3H HAyK O
pyrue MEAUIIMHCKHE HAYKU. YEIIOBEKE C IPYTUMH HayKaMH.
[Ipodeccuu, cBsi3aHHBIEC C HAYKAMU O [IposiBieHre UHTEpeca K Mpodeccusim,
qesroBeke. [lepcreKTUBEI pa3BUTHS 3HAHHUIA 00|CBS3aHHBIM C U3YUEHUEM YeJIOBEKa
OpraHu3Me YEJIOBEKE U €r0 CBA3SX C (onmucanue podeccuii)
OKpyXarouien cpenou. lemoncrpanms
TaOJIUII, CIai0B, BUACO(UIBMOB M CAaliTOB
WHTepHeTa, MOKAa3bIBAIOIIUX Pa3HbIC
OMOJIOTUYECKUE TUCITUTIIIMHBI, CBSI3aHHBIC C
M3y4YEHUEM YeJIOBeKa, MpoQeccui,
CBSI3aHHBIX C U3YUYCHHEM OpTaHM3Ma
yeJIOBeKa U MEIUIIMHOM

Htoro yacos no reme 1

2. O0muii 0030p KJIETOK M TKAHEl OPraHnu3Ma 4eJ10BeKa

2.1

OOMEH BEIIECTB KAk
OCHOBA XU3HU

qCJIOBCKA

7

OOMeEH BeIIeCTB KaK OCHOBA JKHU3HHU
yeoBeKka. benku, TUnuabl, yriieBoasl,

HYKJICHHOBBIC KHMCJIOTEI,

ccneqoBaHe XUMHYECKOIO COCTaBa
OpraHusMa.

Brisssienue CYHICCTBCHHLBIX
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HU3KOMOJIEKYJISIPHBIE COCIMHEHUSI, BKITIOUYas
BUTAMHHBI. XUMUYECKOE CTPOCHUE,
0CcOO0eHHOCTH U (DYHKIMH OCITKOB, JTUMHIOB,
YTJIEBOJIOB, HYKJICMHOBBIX KUCJIOT U
HU3KOMOJIEKYJISIPHBIX coequHeHuil. ATO -
YHUBEpCAJIbHAsI SHEPreTUYECKAs BaJl0Ta
kieTkd. O01ee moHsATHE 0 Karaboausme (Ha
MpuMepe KJIETOYHOTO JbIXaHUs, HAUMHAs C
MOJATOTOBUTENILHOTO ATana) U aHaboJIU3Me
(Ha mpuMepe pa3INYHbIX OMOCUHTE30B,
MPOUCXOAIINX B KiieTke). CpaBHEHUE
KJIETOYHOTO JIBIXaHUS U OPOKEHUSI.
Perynsiius 0€KOBOTO, YII€BOIHOTO,
munuaHoro oomena. Ipsimbie 1 0OpaTHbIe
CBsI3M B perysiiuu. Poib dhepmMeHTOB 1
TOPMOHOB B Mpolieccax 0OMeHa BEIIECTB.
Hapyiienrs 6MoXuMHYECKUX MPOIIECCOB B
KJIETKE: aBUTAMUHO3BI, 1e(PEKThI B paboTe
OnpeIeSICHHBIX (DEPMEHTOB U JIPYTOe

[IPU3HAKOB KJIETKU.
PackppITE TEPMUHOB U ITOHATHI:
OeJIKH, JTUMU[IBI, YTIEBOIBL,
HYKJIEMHOBBIE KUCJIOThI, BATAMUHBI,
O0OMEH BELIECTB.

Ornncanne KU3HEIEATEIbHOCTH KIETKN
YEI0BEKA.

OnpeneneHre NpU3HAKOB
ABUTAaMHUHO30B, TMIIOBUTAMUHO30B U
rUIEPBUTAMUHO30B

2.2

[luTonorus

[{utonorusi. MHOrooOGpasue KJIEeTOK U uX
nudepennmanys. IMOpUOHATHHBIC
CTBOJIOBBIE KJIETKU, MHIYLIMPOBAHHbIE
[UTFOPUIIOTEHTHBIE CTBOJIOBBIE KIIETKH,
CTBOJIOBBIE KJIETKH B3POCJIOr0 YEJIOBEKA.

KiteTouHbIE KOHTAKTBI. MOJIEKYJIIpHBIE

Ornpenenenue 1Mo BHENIHEMY BUAY
(M300paXeHUsIM 1 CXemMaMm)
OpPraHoOWJI0B KJIETKU YEIOBEKA.
PackpbITrie TEPMHUHOB U TTOHSTUI
CKJIETOYHOE SIIPO», «XPOMOCOMBI»,

«T'CHBID», ICICHUC
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OCHOBBI OTBETA KJIETOK Ha cUTHAJbL. [loHsTHE
KJIETOYHOU TroOemny. JIMMUT KIEeTOUHBIX
NeNIeHni, 00I1ee MpeICTaBICHHE O CTAPEHUH
Ha KJICTOYHOM M MOJICKYJISIPHO-
OunonornyeckoM ypoBHe. O0111ee MoHsATHE O
paKoBO# TpaHCHOpPMAITUN KIICTOK.
VlabdopamopHhusie u npakmuueckue padoomaol.
[IpocMOTp 3IIEKTPOHHO-MHKPOCKOITMYECKIX
dboTtorpaduii mpenapaToB CTPOCHUS KIETKU U
MEXKJIETOUHBIX KOHTAKTOB

u nudhepeHITMpPOoBKa KIETOK,
«(CTBOJIOBBIC KJICTKI)

2.3

Tunel Tkauen
OpraHh3Ma YeJIOBEKa

THnbl TKAHEN OpraHU3Ma YeJ0BeKa:
PIIUTENNAIbHAS, HEPBHAS, MBIIIICUYHAS,
COCAVMHUTEIbHAS TKAaHU. XaPAKTEPUCTUKA U
kiaccudukanuu snutenneB. HepBHas TKaHb:
HEWpOHBI U Henpornusa. CtpoeHne u
¢dbusmnonorus Heripona. [ToTeniman mokos u
MoTeHIman aerncteus. [IpoBenenne HepBHOTO
uMmItysbca. Kimaccudukanms 1 MeXaHu3Mbl
paboThl cuHarcoB. Helipomeanatopsr u ux
penentopsl. MbllieyHas TKaHb: CKEJIETHAs,
cepaeuHas u rnajakas. CtpoeHue
COKPATUTEIBHOIO anmnapara nonepevyHo-
[10JIOCATHIX MBI, MOJIEKYJISIpPHbIE
MEXaHU3MbI COKPAIICHUs U pacciabieHusl.

OTinuns riraakoun

KnaccupunupoBanue TkaHel Ha
OCHOBE MX IIPU3HAKOB. BeIsABIEHNE
OTJINYUTENBHBIX IPU3HAKOB
paznuyHbIX TKaHeh. O0CyxaeHne
CBOMCTB BO30YAMMBIX TKaHEH.
lccienoBanue rTucTOIOrMYECKUX
XapaKTEPUCTHK MTPENapaToB
Pa3IMYHbIX TKAHEH
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MYCKYJIATyPbI OT ITONIEPEYHO-TI0JIOCATOM.
®duznonorusi BO30yIMMOCTH U COKPATUMOCTHU
rJIaJKOW MbIIIeYHON TKaHu. CoequHuTENbHAsA
TKaHb: CBOICTBA, Pa3JIMYHbIE TUIIbI KJIETOK,
XapaKTEPUCTHKA MEKKIETOYHOTO BELIECTBA.
Knaccudukanus coeIMHUTENbHBIX TKaHEH:
COOCTBEHHO COEIMHUTENIbHBIE TKaHU, TKAHH
BHYTPEHHEH CpEJIbl, XpSIIIEeBasi TKaHb,
KOCTHAsl U ApYyTHE.

Vlabopamophbsie u npakmuueckue padoomul.
MUKpOCKOITMPOBaHUE MPENAPATOB OCHOBHBIX
TUIIOB TKaHEU

ITOoro yacoB mo Teme 19
3. He [pBHas cucrema
3.1 |HepBHas cucrema 8 Knaccugukanus HEpBHON CUCTEMBI. OnucaHre HEpBHOM CUCTEMBI, €€

[lenTpanbHas u nepudepruyeckas HepBHas
cuctema. CTpoeHue HepBa, 000JI0UYKH,
Kjaccugukanus HepBoB. CTpoeHHEe CIMHHOTO
Y TOJIOBHOTO Mo3ra. OyHKIINH OTAENOB
CIIMHHOTO Mo3ra. [IpoBonsmume nytu
CIIMHHOT'O MO3ra. AHaTOMUS FOJIOBHOTO
MO3ra: MPOAOJIrOBAThIA MO3T, CTBOJI MO3Ta,
CPEOHUM, MPOMEKYTOUHBIN, IEPETHUN MO3T.
Crtpoenne MO3KeuKa U KOpbl O0IBIIHNX

[TOJTY LLIAPUH.

OpraHu3aliy U 3HAYCHUS;
HEHTPAIBHOTO U NepU(EepUIECKOTO,
COMAaTHUYECKOr0 ¥ BEr€TaTUBHOIO
OTJIETIOB; HEHPOHOB, HEPBOB, HEPBHBIX
y3710B; peIIEeKTOPHOUIYTH; CHUHHOTO
Y TOJIOBHOTO MO3I'a, UX CTPOEHUS U
(GyHKUMI; HapylIeHui B paboTe
HEPBHOU CHCTEMBI; UX POJIH B
perynsiuuu (pU3noJI0TUYECKUX

byHKIMNA OpraHu3ma.
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@DYHKIMU OTJIEJIOB FOJIOBHOI'O MO3ra U UX
yacTei. YepenmHOMO3roBbIe

W CIMHHOMO3TOBbI€ HEPBBI. ComMaTHyeCcKas U
BEreTaTUBHAs HEpBHAs cuctema. LIeHTphI
COMATUYECKOW U BEr€TaTUBHOM CHCTEM B
LIEHTPAJIbHOM HEPBHOW CHCTEME.
PednekTopHas ayra. PednekropHoe KOIbIIO.
Heliponnas cetb. Knmaccupukanuu
peQIIEKCOB: MOHO- U MOJIMCUHANITUYECKHE,
0e3ycI0BHbBIE U YCIOBHBIE U Apyrue. Poib
nccaeqoBanuii M.I1. ITaBnoBa.
@ynkuroHanbHbie cuctembl [1.K. AHOXUHA.
M crionb3oBaHue MpUHIUIIA pa0OTHI
HEUPOHHBIX CETEN B UCKYCCTBEHHOM
WHTEJJIEKTE.

Hapymienust paboTbl HEPBHOU CUCTEMBI.
Helipoerenepanyy 1 COBPEMEHHBIE METOIbI
ux neyenus. MHcynbt. JIekapcersa,
MPOXOSIINE U HE TPOXOIAIIUE Yepe3
remaTosHIepannueckuit 6aprep. Metoab
MCCJIEI0BAHNS] MO3TOBOM aKTUBHOCTHU U
CTPOCHUS CTPYKTYP HEPBHOU CUCTEMBI:
piekTposHIedanorpadusi, perucTpanus
AKTUBHOCTHU Pa3IUYHbIX OTJEIOB MO3Ta,
MarHUTHO-PE30HAHCHAas ToMOoTpadus,
KoMIbloTepHas Tomorpadus. utepdeiic
MO3T-KOMIIBIOTED.

O0bsicHeHue pedIeKTOPHOTO
MPUHLIKIIA PA0OOTHI HEPBHOM CHCTEMB,
OpraHu3alMy FOJIOBHOTO U CITUHHOTO
MO3ra, X (PyHKUINN; OTTUYATEIHHBIX
PU3HAKOB BEr€TATUBHOIO U
COMaTHUYECKOTO OT/IEIIOB HEPBHOM
cucteMbl. CpaBHEHUE 0€3yCIIOBHBIX U
yCIIOBHBIX pediekcoB. MccnenoBanue
OTJICIIOB TOJIOBHOT'O MO3Ta, 0OJIBIINX
NOJIyIIapUid YEeJIOBEKa (110 MYJISKAM).
OO6cyx/1eHrne HEPBHON PETYJIALUN
MPOLIECCOB KU3HEIEATEIbHOCTH
OpraHu3Ma 4eJIoBEKa.

BrisiBIeHHE IPUYMH HApYIIEHUS
pabOThl HEPBHOM CUCTEMBI
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Vlabopamopnusie u npakmuueckue padoomsol.
M3ydeHne THCTOJOTHYECKUX ITPENapaToB
OpraHOB HEPBHOM CHUCTEMBL.

M3ydeHne CTpOeHHS TOJJOBHOIO MO3Ta Ha
MaKeTax

1Toro yacos 1mo reme

4. CeHCOpHBIE CHCTEMBbI

4.1

CeHcopHBIE CUCTEMBI

CTpoeHue CeHCOPHBIX CUCTEM: PELENITOPHI,
MPOBOIAIIAS YaCTh, OTACI KOPHI,
OCYUIIECTBJISIONUN 00paboTKy HH(POPMAIIUH.
Kitaccuduxanus perienTopos:
PKCTEPOPELICTITOPHI, HHTEPOPEIICTITOPHI,
MPOTIPUOPEIICTITOPHI, MEXaHUYECKUE,
TEeMITepaTypHbIE, XUMUYECKHE, O0JICBBIC U
npyrue perentopbl. COMaToceHCOpHas
cucrtema. CTpOoEeHHE TJ1a3a. 3pUTEIIbHbBIC
pelenTopsl (MaJIOYKU U KOJIOOUKH).
duznyeckre U XUMUIECKNE OCHOBBI
BOCTIpUATHS cBeTa. UepHOo-0enoe 1 IBETOBOE
3penue. CtpoeHue cetyaTku. [IpoBenenue u
00paboTKa 3pUTEIILHOTO CUTHAJIA.
AKKoMOJalMs. BUHOKYJIIpHOE 3pEHHE.
Hapymienus 3peHus U UX IpUYUHBI.
3aboseBaHus 11a3a (KOHbIOHKTUBUT U

pyrue) u ux npodriiakTHKa.

Omnucanue OpraHoOB 9yYBCTB U

00bsAcHeHNE nX 3HadeHus1. OO0bsICHEHHE

MyTel nepeaur HEPBHBIX UMITYJIbCOB
OT PEUEnTOPOB J0 KIETOK KOPBI
OOJBIINX MOTYLIAPHIA.
VccnenoBaHue CTpOSHUS TJia3a U yxa
Ha MYJISDKaXx.

Onucanue opraHoB paBHOBECHS,
MBIIIIEYHOTO YYBCTBA, OCS3aHMUS,
00OHSIHUS U BKYyca.

AHanu3 U OIICHUBAHUE BIUSHUS
(hakTOpOB pHCKa Ha 3I0POBbLE
YeJI0BEKA.

Omnucanve MpuarH 3a00eBaHUN
OpraHOB 3pEHUS U ClIyXa.
O6ocHOBaHME Mep MTPOPHITAKTUKA
HapyIICHUI OPTaHOB 3pEHUS U CITyXa
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CoBpeMeHHbIE METO/IbI JICUECHUSI HApYILIEHUN
3pEHUs: JlJazepHas KOPPEKIrs, 3aMeHa
XpyCTaJIMKa, KIIETOYHAs Teparius,
MPOTE3UPOBAHUE TJ1a3a U Apyrue. CtpoeHue
Hapy>KHOT0, CPETHETO U BHYTPEHHETO yXa.
KoptueB opran. MexaHu3M BOCHIPUATHS U
00paboTKH 3ByKOBBIX BOJH. CBsI3b IIEHTpa
cilyxa U leHTpa peun. Hapyuienus ciyxa u
WX MPUYUHBL. 3a00J€BaHUs OPTraHOB CIyXa
(oTuT M IpyTHE 3a00JI€BAHUS) U UX
npodunakTrka. COBpeMEHHbBIE METO/IbI
JICUCHUS HAPYLLICHUH CiIyXa: CIyXOBON
amnrmapar, IpoTe3UpPOBAHUE U JIPYTHE.
AHaTOMUS U (DU3NOJIOTHS BECTUOYIISIPHOTO
anmnapara. OTOJIUTOBBIN anmnapar.

Opranbsl BKyca, OOOHSIHUSI, MBIIIEYHOTO WU
KOXXHOTO YyBCTBa: aHATOMUS M (pU3MOIIOTHS,
WX HapYILICHHUS.

/lemoncmpayus pa300pHBIX MOJIENICH T1a3a U
yxa.

Vlabopamopnusie u npakmuuecKkue padoomsul.
M3ydeHne CTpoeHHs opraHa 3peHus (Ha
MYJISKE U BJIQXKHOM Tipernapare). M3yuenue
CTPOCHHMS OpraHa ciiyxa (Ha MYJIsDKe).
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M3y4yeHne rucTOIOTHYECKUX MpenapaToB
OpPraHoOB YyBCTB

N Toro

HacCoOB I10 TCMC

S. IHp

OKpHUHHAasA CUCTEMA

5.1

QHILOKpI/IHHaH CHUCTCMa

OmnpeneneHre 1 OCHOBHBIC XapaKTEPUCTUKH
ropMmoHoB. Kiaccudukaiiys ropMOHOB 110
XUMHUYECKOMY CTPOCHHUIO.

Knaccudukaius penentopoB TOPMOHOB.
MoJieKyJIIpHbIE MEXaHU3MbI JIEHCTBUS
TOPMOHOB Ha KJICTKHU-MUIIICHU. JHIOKPHUHHAS
byHkuus runoTtanamyca. JKenessl
BHYTpEHHEH cexpenuu (runodus, snudus,
[ITUTOBHTHAS JKeJie3a, TapaliuTOBHUIHBIE
DKEJI€3bl, HaJIMTOYEUHUKH ), BBIJIEIISIEMbIC MU
TOPMOHBI U UX QYHKITHH. JKene3nl
CMEIIaHHOW ceKpennH (IO KeTy T0THAS
HKeJie3a, TI0JIOBBIE JKEJIE3bl ), BHIIEISIEMbIE UMH
TOPMOHBI U X QYHKIUH. | HrmoTamamo-
runo@u3apHbie KOHTYPBI PETYIISIIUN

e TeTLHOCTH HEKOTOPBIX JKeJie3 BHYTPEHHEH
cekpenuy. Hapymenus, CBI3aHHBIC ¢ THIIO- U
runepPyHKIUIMHA TOPMOHOB. BuibI
caxapHoro auadera ¥ UX OCIOXKHEHHUS.
Krerounas Tepamnus B IeYCHUU YHIOKPUHHBIX
3aboneBanuii. Mukcenema. [Ipoune opransl u

TKaHH, BBIACIIAIOIINC

KinaccuduimpoBanue xeses3 B
OpraHu3Me Y€JIOBEKa Ha JKeJIe3bl
BHYTPEHHEH (SHIOKPUHHBIC), BHEIITHEH
U cMelIaHHOW cekpennn. CpaBHEHME
KeJIe3 BHYTPEHHEW, BHEIIIHEN U
CMelIaHHOW cekpenuu. Onrcanue
SHJIOKPUHHBIX 3a00JI€BaHUIA.
BrIsiBIIeHNE IPUYYH HAPYLIEHUH B
paboTe HEPBHOI CUCTEMBI U
OHIOKPUHHBIX JKEJIE3.

OO0cyxIeHrne TYMOPAJIbHON PETYIISIUU
MPOLIECCOB KU3ZHEIEATEIbHOCTH
OpraHu3Ma 4yesjaoBeKa
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TOPMOHBI: TIOYKH, CEPJILIE, KEITYA0UHO-
KUILIEYHBIN TPAKT, )KUPOBAsi TKAHb U JAPYTHE.
Vlabopamopnusie u npakmuuecKkue padoomsol.
M3ydeHne TUCTOIOTHYECKUX ITPenapaTon
SPHIOKPUHHBIX OPTaHOB

I1Toro yacos o reme

6. IloBenenue

6.1

[loBenenne

PedextopHas Teopus OBEICHUS.
HacnencTtBeHHbIE 1 HEHACIIECICTBEHHbIE
dbopmbl noBeaeHus. [Ipocreiimme yciaoBHbIE
pediiekcel. MTHCTpyMEHTaIbHOE U APYTHUe
dbopmbl o0yuenus. Llens. MoTtus. Pediekc.
[loTpebHOCTh. Pednexc nenu no [1aBnoy.
J/Ilnnamuueckuit crepeotun. MIMpuHTHHT.
DUKCUPOBAHHBIE KOMITJICKCHI JBUKCHUM.
CurHasibHble cucTeMbl. Peub. MelieHue.
[TamsaTh 1 ee Buabl. KorHUTHBHBIC (QYyHKITUN
HEPBHOU CUCTEMBI. POJIb pa3HBIX OTIEIOB
FOJIOBHOT'O MO3ra B PETYJISALINU JBUKEHUM,
cHa ¥ OOJPCTBOBAHUS M IPYTUX CIOKHBIX
Mpo1eccoB. MexaHn3Mbl BOSHUKHOBEHUS
pMmouui. HeliporymopanbHas peryisinus
[10JI0BOI0 NoBeaeHusA. Hapyenus

MOBEJICHUS, MX CBsI3b ¢ PabOTOM HEPBHOM

M3ydenue  pedaeKTOpHOH  TEOpuHu
[MOBEICHUA.
Omnucanue  yCIOBHBIX  PedIIeKCOB.

OO0OBsICHEHUE KOTHUTHUBHOM
eATEILHOCTH YEI0BEKA.
OO6cyxaeHue MEXaHHU3MOB

BO3HUKHOBEHUSI HMOIIMHU. BrpIaBieHue
[MPUYUH HAPYIIECHUS TTOBEICHUS
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1% BHI[OKpHHHOﬁ CHUCTCM, COBPCMCHHBIC
MCTOIbI JICHCHUA

N Toro

HacCoOB I10 TCMC

4

7. OnopHO-ABUIraTe/bHBIN anmnapar

7.1

Koctu

4

Koctu. AHaTOMUSI KOCTH: HAJKOCTHHUIIA,
BHYTpPEHHEE BEIIECTBO KOCTH. OCTEOH.
Knaccuduxkanus kocreid. PocTt kocTeil.
CoenquHeHus KOCTEH: OIBHKHEIC,
MOJTYTIOJIBH>KHbBIE, HETIOJBY>KHBIE. CTpOCHUE
CyCTaBa U CYCTaBHOW CYMKH.

OceBoii ckeneT: yepen, N03BOHOYHUK, pedpa,
rpyauHa. Koctu IMiieBoro u Mo3roBoro
otzesioB uepena. OTaensl N03BOHOYHUKA,
0COOEHHOCTH CTPOCHHS TTO3BOHKOB B Pa3HbIX
OT/IeJIaX, MEKIIO3BOHOUHbBIEC COEIUHEHUS.
CrpoeHne rpyTHON KIIETKHU.

CkeneTsl OSICOB KOHEUHOCTEH U CBOOOTHBIX
KOHEUHOCTEH: aHATOMUYECKHE OCOOCHHOCTH
BXOJSIIIINX B UX COCTAB KOCTEH.

Hapyiienust cTpoeHUs! CKEIETHOW CUCTEMBI.
Bo3pacTHble ©3BMEHEHH S, OCTEOOPO3.
TpaBmbl. 3a001€BaHUS OTTIOPHO-
NIBUTATEJILHOTO armapara, CBI3aHHbIE C
npsiMoxoxaeHrueM. CoBpeMEeHHbIE
WHBA3UBHBIE U HEMHBA3UBHBIE METObI

OOBsiCHEHUE 3HAYCHUS OTIOPHO-
NIBUTATEJILHOTO aIlapara.
VccrenoBanue CTpOCHUSI KOCTEN.
KiraccudunupoBanue TUIIOB KOCTEH U
UX COCTUHCHHU.

OmnucaHue OTACIIOB CKeJIeTa YSJIOBEKa,
WX 3HaYCHMSI, 0COOEHHOCTEH CTPOEHUS
u pyHkiui. OLleHUBaHNUE BIUSHUS
(hakTOpOB pHCKa Ha 3JI0POBbE
yeoBeka. Onucanue ¥ UCIOIb30BaHNUE
[MPUEMOB OKa3aHUs TIEPBOM MOMOIIA
[pY TPaBMax OMOPHO-ABUIATEIbLHON
CHUCTEMBI
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JICUeHUS: IPOTE3UPOBAHUE CYCTaBOB U
MEKXITO3BOHOYHBIX JIUCKOB, UCTIPABIICHUE
KPUBH3HBI IO3BOHOYHUKA U JIPYTHE.
/[emoncmpayus ckelera 4elloBeKa, yepena,
KOHEYHOCTEH, TO3BOHKOB, PACITUJIOB KOCTEH.
Vlabopamopnbsie u npakmuueckue padoomsal.
M3yueHne CTpOSHHUS CKeJIeTa YeI0BeKa Ha
MaKeTax

1.2

MBI BI

Mprtiiel. PaboTa MBI 110 IepeMEeISHUI0
KOCTHBIX pblY4aroB. MBIIIIIbI,
MPUKPEIIAIONIAECS IBYMS KOHIIAMH WJIH
OJIHUM KOHIIOM K KOCTSIM. MuMHn4ueckue
MBIl KaK TPUMEP MBIIIIL, HE
MPUKPEIIIONIUXCS K KOCTSAM. MBbIIIIa Kak
opraH JokoMOoIuu. O00J0YKHU MBIIIIIHI.
Cyx0XWus U CBSI3KU. J[BUTaTEIbHBIE
€UHULIBI. MBIIIIBI-CHHEPTUCTHI U
aHTaroHucThl. HepBHas perynsius padoThbl
MBIIIL. POJIb CIUHHOTO MO3ra, MO3KeUKa U
KOPBI OOJIBITUX TOJIyIIapHiA.

OcHOBHBIEC MBITIITHI TEJIA YeToBeka. Hanbornee
pacpOCTPAHEHHbBIE TPABMBI MBIILICYHOU
CHUCTEMBI U METOJIbI UX

KnaccupunupoBaHue MbIIIII.
Onncanne OCHOBHBIX MBIIII TEJIA
yeJI0BEKa, X 3HAYEHUs, 0COOEHHOCTEN
cTpoeHud u pyHkuuil. OLieHuBaHuE
BIMSIHUS (PAaKTOPOB PUCKA HA 3I0POBBE
yesioBeka. OnucaHue U UCOJIb30BAHNE
IPUEMOB OKAa3aHHs IIEPBOM TOMOIIH
[IPU TPAaBMaxX ONOPHO-IABUIaTEIbHOU
CHUCTEMBI
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npodMIaKTUKU. ATpO(Us MBIIII, TIPUIUHBI U
JIeyeHue.

VlabopamopHhbsle u npakmuueckue paoomsol.
Oxka3zaHue nepBoil MOMOIIHN MTPU
MOBPEXXICHUN CKEJIEeTa M MBIIIII]

1Toro yacos 1mo reme

7

8. KpoBeHocHas u tuMdaTndecKasi CHCTEMbI

8.1

OcobenHocT
CTPOCHHUS U

(G YHKITMOHUPOBAHUS
CEpPACYHON MBIIIIIBI

3

AHaTOMUs cepAla: SHI0KapA, MUOKap/I,
PIIMKap, EpUKap, KEITyI0UKH,
npeacepaus, KjianaHbl cepAala.
Mexanuueckast paboTa cep/ilia Kak Hacoca.
Cepaeunsblii HuKI. ApTepualibHOE JaBJICHUE,
nyibC. ABToMarus. [IpoBoasmas cucrema
cepua. DneKTpuyeckas padora cepaa.
OnekTpokapanorpamma. Hepaas n
ryMoOpaJibHasi peryJisiusi padoThl cepua.
Hapymienus paboTsl cepana.
['unepronnyeckas 0o0Jyie3Hb, cepaeUHast
HEJOCTATOYHOCTh, aTEPOCKIIEPO3
KOPOHAPHBIX COCYJI0B, HH(APKT MUOKap/a U
Tak nanee. lllyHTupoBaHue, aHTHOIIACTUKA,
KJIETOYHAsI Tepanus U Apyrue COBpEMEHHbIE
METO/Ibl JICUEHHUSI CEPACUHBIX O0Ie3HEN.
TpaHcruianTanus cepauna.

Ornrcanue CTPOCHUS CepACHHON
MBIIIIIIBI ¥ €€ TIPOBOJISIICH CHCTEMEI.
3mepeHne KpoBSIHOTO JIaBJICHUS,
00CYKJIEHUE PE3yJIbTaTOB
WCCIICIOBAHMUSI.

[Toacuer mysbca v Yuciaa CepAeUHBIX
COKpAIIleHUH y YeTIOBeKa B TIOKOE U
MOCJIe JO3UPOBAHHBIX (PU3MUECKHUX
Harpy30K, 00CYyX/IeHHE Pe3yTbTaTOB
MCCIICJIOBAHHUS.

OO0bsicHEHHE HEHPOTyMOpaIbHOM
perynsiuu paboThl cepia B
OpraHu3Me YeJIOBEKa.

O6ocHOBaHKE HEOOXOTUMOCTH
coOJ0/IeHrs Mep POPUITIAKTUKN
CepJICYHO-COCYAUCThIX OOJIe3HEH

10



®denepanpHas padbouas mporpamma | buosnorus. 7-9 kiacce! (yriryOJIeHHBIA YPOBEHbD )

Vlabopamopnusie u npakmuuecKkue padoomsol.
[IpoCMOTp rUCTOJIOTUYECKUX NPENapaToB
CEpPACYHON MBIIIIIBI.

OnexTpokapanorpadus

8.2

KpoBeHocHas cucrema
W TUMQpaTUdecKas
cucrema

Kpyru kpoBooOpaiiieHusi: 60JIbIION U MaJlbIi,
OCHOBHBIE cocybl. Kinaccudukanus cocynos:
apTepuH, apTEpPUOJIbl, BEHbI, BEHYJIbI,
KanWUIspbl. Pe3ucTiBHBIE, 0OMEHHBIE U
€MKOCTHBIE cocyabl. CTpOEHHE CTEHOK
cocynoB. HepBHas 1 rymopanbHas peryisuus
paboThl cocyaoB. CUCTEMHAs peryisus
apTepUAIbHOTO JIaBJICHUS U IPYTHX
napameTpoB KpoBH (Oapopeduiekc,
xemopeduiekc u Tak ganee). Hapymenus
paboThI COCYA0B. ApTEepHaIbHbIE U BEHO3HbIE
KPOBOTEUEHHUSI U MepBas IOMOIIb IPU HUX.
AHaToMUsI TUM(PATHUIECKON CUCTEMBI:

UM daTUuyecKre cocyabl U JIMM(paTHUECKUE
y37bl. [ [puanHbl ABMKEHUS KPOBU U TUMQBI
[0 COCY/aM.

Vladopamopnbsie u npakmuueckue padoomaol.
3yueHne ruCTOJIOTMYECKUX MPENapaToB
CTEHOK COCYJIOB.

[IepBas momMoIIb TP KPOBOTECYEHHUSIX.

Ornucanue CTpOeHUs KPyTroB
KPOBOOOpAIIICHHUS.

CpaBHEHUE CBOWCTB apTEpHil, BEH U
KaWUISIPOB; PE3UCTUBHBIX, OOMEHHBIX
U EMKOCTHBIX cOCy/10B. OObsICHEHUE
HEHPOTryMOpaIbHOU PeryJisiiuu padboThl
COCYJIOB B OpraHU3Me€ YEJIOBEKa.
OneHrBanue BIUSIHUS (HAKTOPOB pUCKa
Ha 3/I0pOBbE yenoBeka. Onucanue u
MCI0JIb30BAaHUE IPUEMOB OKa3aHUs
[IEPBOM MIOMOIIM IPU KPOBOTEUECHHUSIX.
M ccrenoBanue NpUYUH JIBUKCHUS
KPOBU U JIUM(QBI [0 COCyaM
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M3Mepenne apTepraibHOrO IABJICHUS U
myJbca

8.3

BHyTpeHHss cpena
OpraHusmMa

KpoBb, TkaHeBas sKUAKOCTb, TuM(a.
MexaHn3Mbl IOIEPKAHNS BHYTPEHHEN
cpelnsl opranusma (romeoctas). CBsi3b BOJHO-
COJIEBOTO OOMEHA OpraHu3Ma C
(GbopMHpPOBaHUEM U OTTOKOM TKaHEBOM
YKUAJIKOCTH.

XUMUYECKUM COCTAB IJIa3Mbl KPOBH.
@OpMEHHBIE 3JIEMEHTBI: S3PUTPOLUTHI,
JIEHKOIUTHI, TpOMOOIUTHI. JIelikonuTapHas
dbopmyna. OyHKIUU pa3IAYHbIX POPMEHHBIX
hiieMeHTOB. KpoBeTBOpeHue u opraasl
KpOBETBOpeHUs. MecTa rubenu pa3inyHbIX
(hOpMEHHBIX 2JIEMEHTOB KpOBU. [ pymimbl
kpoBu 1o cucreme ABO, pesyc-hakTop u
NIpyrUe CUCTEMBI OIIPEIENICHUS TPy KPOBH.
[IepenrBanue 11a3Mbl, SPUTPOLUTAPHON U
TpoMmOoIuTapHOU Macchl. bydepHas GpyHKIns
M1a3Mbl KpOBU. TpaHCHIOPT ra30B MO KPOBH.
Pazmunbie popMbl reMorioonHa. Perymsius
CPOJCTBA T€MOTI00MHA K KUCIOPOY.
CaepTbiBaHUE KpOBU, GUOPUHOIUTHIECCKAS U
MPOTUBOCBEPTHIBAIOIIASI CUCTEMBI.

Hapymienusi, cBsi3aHHbIE C KPOBETBOPEHNUEM

Onuncanue BHYTPEHHEN CpeJibl
YEJIOBEKA.

M3ydeHne NpuIuHHO-CJIEICTBEHHBIX
CBSI3€H MEXITy BOJHO-COJIEBBIM
00MEHOM U (hYHKIIMOHUPOBAHUEM
TKAHEBOW KUJIKOCTH.

CpaBHeHre POPMEHHBIX FJIEMEHTOB
KPOBH.

lccienoBanue KJIETOK KPOBU Ha
FOTOBBIX IpErnapaTax.

Y CTaHOBJICHUE B3aUMOCBSI3U MEXK]TY
cTpoeHUEM (POPMEHHBIX JIEMEHTOB
KPOBU U BBITIOJHAEMBIMU (QYHKIIHSIMHU.
Omnucanue rpyni KpoBu. OO0bsICHEHHE
MPUHIIUIIOB MEPEIMBAHUS KPOBH,
MEXaHU3MOB CBEPTHIBAHUS KPOBH.
O060CcHOBaHNE 3HAYEHHSI IOHOPCTBA.
Omnucanue HakTopoB pUCKa IPH
3a00JI€BaHUSX, CBI3AHHBIX C KPOBBIO U
KPOBETBOPECHUEM
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U HYHKIIMOHUpOBaHUEM (HOPMEHHBIX
PIIEMEHTOB.

Vlabopamopnusie u npakmuueckue padoomsol.
M3ydeHne TUCTOIOTHYECKUX TPenapaTon
KPOBU U OPraHOB KPOBETBOPEHHUSI

ITOoro yacoB mo Teme 10
9. UMMyHHas cHCTEeMa
9.1 [MmmyHHas cucreMa 5 Vcropus passutus 3HaHui 00 nMMyHHTeTe. |KilacCH(HUIMPOBaHKE TUIIOB

3nauenue padbot U. 1. Meunukosa, I1.
Opauxa ¥ Apyrux YYEHBIX [0 U3yYECHUIO
uMMmyHuTeTa. Kiaccupukayun MMMyHHTETA.
MexaHn3Mbl BpOKIEHHOTO UMMYHHTETA.
[IpnoOpeTeHHbI HIMMYHHTET:
Kkiaccuukanys TuMEGOIUTOB U Y4aCTHE
Pa3HbIX TPYII JTUM(OLIUTOB B
npuobpereHHOM uMMyHHTETE. [loHATHSA
aHTWTENa U aHTureHa. [lpesenranus
aHTUreHa. Bakuynel 1 cbIBOpOTKH. OpraHbl
LIEHTPAJIbHOM UIMMYHHOW CUCTEMBI: KPACHBIN
KOCTHBIM MO3T U TUMYC.

Opranbl nepudepudeckorl UMMYHHOMN
CUCTEMBI: Celie3eHKa, TUM(POY3IIbI,
MUHIQJIUHBI, allleHauKe, [1eiiepoBbl OISAIITKH.
Pounib TuMyca B cozpeBanuu T-1MMQOLUTOB.
Ponib opranoB nepudepruyeckoil UMMYHHOM

CHCTCMBI

UMMYHUTETA, O0BSICHEHUE €TI0
3HAUYCHUS B )KMU3HU YETIOBEKA.
OOcy:xaeHue poJid BaKIUH U JIEUEOHBIX
CBIBOPOTOK

TUTSI COXpAHEHHMS 370POBbS YEIOBEKA.
CpaBuenue cBoiict T- u B-
TUMQOIMTOB, a TaK¥Ke
00ecreuyrnBaeMbIX MU THIIOB
UMMYHUTETA.

VccnenoBanue NpuuuH pa3BUTHS

Ay TOMMMYHHBIX 3a00JI€BaHUH,
AJUIEPTUYECKUX PEAKIIUH.

W3yuenue poau MukpodromMa B
(GYyHKIIMOHUPOBAaHUN KMMYHHOU
CHUCTEMBI.

OOGoCcHOBaHME 3HAYEHUS
TPAHCIUTAHTOJIOTUHU

10
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B CO3pEBaHUU B-numdouuros.
OTpunarenbHasl U MOJOKUTEIbHAST CEIEKIIUS
B co3peBaHuu T- u B- numdoruron. Poib
MUKpPO(DIOpE dYelnoBeKa B (HOPMUPOBAHHUH

HOPMAJIBHOTO MMMYHUTETA YyeJI0BeKa.
[IaTonoruu MMMYHHOH CUCTEMBI:
UMMYHOIS(DUITUTHI, ayTOUMMMYHHBIE
3a00JIEBAHHUS u Tp. Peakiiun

THIICPIYBCTBUTCIBHOCTH, B TOM HUCJIIC

AJJICPIruu. OCHOBBI TPAHCILIAHTOJIOTHMHN

I1Toro yacos o reme

10. /IbIxaTeibHasi CHCTEMA

10.1

JlpIxaTenpHasl cucremMa

AHAaTOMUS JbIXaTEIbHON CUCTEMBI: BEpXHUE
NbIXaTEIbHbIE IYTH, HIDKHHUE JIbIXaTeIbHbIE
MyTH, JieTkue. HocoBpie MOJIOCTH.
Hocornorka. Porornorka. ['oprans.
Knaccudukanus xpsiiiei ropTatu.
HaaroptaHHuK ¥ rojnocoBbi€ CBSI3KH. Tpaxes.
bponxu. Jlerkue. JIerounslie my3bIpbKy
(astbBe0IIBI). PUBHOJIOTHS TIPOIIEcCca JbIXaHMUS,
POJIb TIEBPAIBHOM JKUJKOCTH, AHaPparmbl,
MexpeOepHbIX U Apyrux Mol CypdakTaHT.
DnacTudeckas TAra JIETKUX. J{pIxaTenbHble
nBrKeHU. JKU3HEHHAs! EMKOCTBD JIETKHX.
Jlerounsie 00bembl. HepBHas

OOBbsicHEHUE CYIIIHOCTH Mpolecca
JIBIXAHUS.

Y CTaHOBJIEHUE B3aUMOCBSI3H MEXKIY
0COOEHHOCTSIMU CTPOEHHUSI OPTaHOB
NBIXaHUS U BBITOJIHIEMbIMH
(YHKIUAMMU.

OObsiCHEHNE MEXaHU3MOB JIbIXaHMUS,
HEHPOTyMOPaIbHOU PEryJisiuu paboThI
OpPraHOB JIbIXaHUSI.

lcciienoBanue )KU3HEHHON €EMKOCTH
JIETKHX, ONPEIEIICHUE YaCTOThI
NbIXaHMsI, 00CYKIEHUE TIOTYyYEeHHBIX
pe3yJIbTAaTOB.

BrisiBIEeHNE IPU3HAKOB U IPUYHH

10
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U TyMOpaJibHas PeryJisiius apixanus. [ uruenal
NbIXaHus. TpEeHUPOBKA JbIXaTEeIbHBIX MBIIIII.
[IpenynpexaeHrue MOBPEKICHHUS TOJIOCOBOTO
amnrapara. Nudexnmonnsie 0oJe3HH,
nepeaonecs: 4epe3 BO3AYX, M IPOYHe
3a00NieBaHUsl OpPraHOB JbIXxaHUs. Brusaue
Ta0aKOKypeHUsI Ha OpraHbl JIbIXaTeJIbHOU
CHUCTEMBI. ActM™a, 00CTPYKTHBHBIE
3a0oJieBaHUs JbIXaTeIbHOM CUCTEMBI.
/lemoncmpayusa MOJENU TOPTaHU, MOJEIH,
MPOSICHSIONIEH MEXaHW3M BJOXa W BBIAOXA.
VlabopamopHhusie u npakmuueckue padoomeol.
3mepenne o00xBara TpPyAHOM KIETKH B
COCTOSIHMM BJOXa W Bbloxa. OmnpeneneHue
JacTOThl JbIXaHUs. BiusHHEe pa3IMuHbIX
($hakTOpOB Ha YACTOTY JIbIXaHUSI.
Cnuporpadus.

M3y4eHne THCTOIOTHYECKUX MPEenapaToB
OpPTraHOB JbIXaHMSI

WH()EKITMOHHBIX 3a00JICBAaHUI OPTaHOB
BIXQHUSL.

Onuncanue Mep IpeaynpexIeHUs
WH(EKIIMOHHBIX 3a00JIeBaHUH.
OO6cyxaeHue BpeIHOTO BO3CHCTBUS
Ta0aKOKYypPEHUS, HAPKOTUYECKHUX U
TICUXOTPOITHBIX BEIIECTB Ha 37J0POBHE
yeJIOBEKa

I1Toro yacos mo reme

11. IInmeBapuTebHAs CUCTEMA

111

[umeBaputenpHas
cucTEMA

AHATOMUS TTUILEBAPUTEIIBHON CUCTEMBI:
POTOBAs MOJIOCTh, MUIIEBO/, KEIYIOK,

Onuncanue opraHoB MUIIEBAPUTEIBHON
CHUCTEMBI. Y CTAHOBIICHUE B3aUMOCBS3U

[MOIPKCIIYyJOUHAs KEJIC3a, ICUCHDL, OTACJIbI

MEXKTY
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TOHKOM KHUIIIKU, OTJICIbI TOJCTOM KUIIIKH.
Crpoenue 3y0a, 3yOHast cucTeMa JejloBeKa.
DuU3MOIOTHS TTUIIEBAPUTEIILHON CUCTEMBI:
pacuierieHue 0eaKoB, JUIMUIOB, YTIIEBOJIOB,
HYKJICMHOBBIX KACJIOT IO IECTBUEM
(hepMEHTOB, CEKPETUPYEMBIX Pa3HBIMU
OTJICJIAMU MMUILEBAPUTEITBHON CUCTEMBI.
XUMHUYECKUN COCTAaB CIIIOHBI, KEITYJIOYHOTO
COKa, MOJIKEJTYIOYHOT'O COKA, JKEJIUH, COKa
TOHKOW KUIIKH. [[0JIOCTHOE U IPUCTEHOYHOE
MUIIIEBAPCHUE B TOHKOM KHUIIICUYHHKE.
OyHKIUN NOIKEITYI0YHOM KEJIe3bl U
reueHu. OyHKIMU TOJICTOU KUIIKU. Posb
KUIIIEYHOU MUKPO(DIIOPHI JIsl YEJIOBEKA.
HepBHast u rymopaibHasi peryJsius
MPOLIECCOB IHUIIIEBAPEHHUS, YTIIEBOIHOTO,
JTUIIAIHOTO, OCJIKOBOTO OOMEHa.

['urnena nutanus. Hemndexkunonueie u
ayTOMMMYHHBIE 3a00JI€BaHUS CUCTEMBbI
nuieBapeHus. [penynpexaenne nadexumin
Y IIPOYUX KEITyJOUHOKUIIECYHBIX
3a0oJieBaHUM (TacTpUT, I3BEHHAs1 OOJIC3Hb,
aTMeHIULNT, IUPPO3, TAHKPEATUT U JPYTHUE),
MUIEBBIX OTPABJICHUNA. XEeTUKOOaKTep KaKk

dakTop

CTPOEHHEM OPTraHOB MUIIECBAPCHUS U
BBITIOJTHIEMBIMHA UMH (DYHKITUSIMU.
OO0bsicHEHHE MEXaHU3MOB
MUIEBAPEHUS, HEUPOTYMOPaIbHOMN
PETyJISIIIUU TTPOLIECCOB MUIIIEBAPECHMUSI.
VccnenoBanue neicTBusi GepMEHTOB
CJIIOHBI Ha Kpaxmall, 00CYKJIeHHUE
pE3yJIbTATOB.

PackpeiTie pojii COBPEMEHHBIX
METOJI0OB U3YUEHHUSI OPraHOB
MUIIEBAPCHUSI.

Onucanve HenH()EKITUOHHBIX
3a00J1€BaHU TUIIEBAPUTEIHHON
CHUCTEMBbI M UX TIPUYKH.

O6ocHOBaHKE Mep MPOPHUITAKTUKA
WH(PEKIIMOHHBIX 3a00J1€BaHUI OpraHOB
MTUITIICBAPEHUS, OCHOBHBIX MPUHITAIIOB
3JI0pPOBOT0 00pa3a KU3HU U TUTHCHBI
MUTAHUS.

OOcy:xaeHue BpeTHOrO BO3ACHCTBUS
Ta0aKOKypEHHS, HAPKOTUUECKHUX U
MCUXOTPOITHBIX BEILIECTB Ha 3/I0POBhE
yeJI0BeKa
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pa3BUTHS racTpUTAa U sI3Bbl. BiusiHue
KypEeHHUs U aJIKOTO0JIsl Ha MUILEBAPEHUE.
PaccTpoiicTBa NMUILIEBOTO NOBEICHUS.
/lemoncmpayus Topca yenoBeKa, TabIuL.
VladopamopHhusie u npakmuueckue padoomaol.
WccnenoBanue nelcTBUS (PEPMEHTOB CIFOHBI
Ha KpaxmaJl.

M3yueHue rucTOI0THYEeCKUX MPEenapaToB
OpraHOB MUILEBAPUTEIBLHON CUCTEMBI

I1Toro yacos mo reme

12. BeigeanrejJbHas cHCTEMA

12.1

BBIIIGJII/ITGHBHEUI
CHUCTCMa

CtpoeHue BBIIETUTENBHOW CUCTEMBI: TIOUKH,
MOYETOYHUKH, MOUYEBOMU My3bIPb,
MOYEHUCITYCKATEIbHBIN KaHaJL.
OyHKMoHUpoBaHue nouku. Hedpon kak
CTPYKTYpHO-(DYHKITMOHAJIbHAS €TUHUILIA
MOYKU. OU3NOJOTHYECKHUE TPOLIECCHI
(bopMHUpOBaHUSI BTOPUYHOU MOYM:
bunbpTpanus, peadcopOius, cexperus. Ponb
MOYKH B PETYJISILIMU ApTEPUATBHOTO
napiienusi. HepBHast u rymopanbHas
perymsius paboThl OPTaHOB BBIJCIUTEILHON
cucTeMbl. 3a00J€BaHUs OPTAHOB
MOYEBBIICTUTENBHON CUCTEMBI (LIUCTHUT,
nuesoHedpuUT, MoYeKkaMeHHast 00JIe3Hb U

NPYIHE), UX MPEAYIPEKICHHE.

Onucanue OpraHoB BHIJICJICHUS B
OpraHu3Me 4eaoBeKa.

OObsicHEeHUE 3HAYEHUS OPTaHOB
CHUCTEMBI BBIJICJICHUSI B BHIBEICHUU
PacCTBOPUMBIX B BOJIE BEILIECTB.

Y CTaHOBJICHUE B3aUMOCBSI3U MEXK]TY
0COOCHHOCTSIMU CTPOCHUSI OPTAaHOB U
BBITIOJIHIEMBIMUA UMH (DYHKITUSIMHU.
OOBsiCHEHUE BIUSHUS
HEUPOTyMOPaJIbHOU PETYJISALIMU Ha
paboTy BBIIETUTEIHLHON CUCTEMBI.
lccrnenoBanne MECTOMOJIOKEHUS
MOYEK HAa MYJISKE YEJIOBEKa.
ApPryMEHTUPOBAHUE U OLICHUBAHUE

BIUSIHUA (DAKTOPOB pHUCKa
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M ckyccTBeHHas nouka. Jluanms.
TpaHcranTanus MovKku.

lemoncmpayusa tabnuil, mogenu «CtpoeHue
MOYKH MJICKOTTUTAIOIIETO», MYJISKA MOYEK
YEJI0BEKA, BIAKHOTO Ipernapara.
Vlabopamopnule u npakmuueckue paoomel.
M3ydeHne THCTOIOTHYECKUX ITPEnapaToB
Pa3HBIX YYaCTKOB IMOYKH, MOUETOYHHUKA,
MOYEBOTO My3BIPS

Ha 3/I0POBBE YCIIOBEKA.
Onrcanue MPU3HAKOB 3a00JICBaHMUM,
Mep PO HIAKTUKN 00JIe3HEH OPraHOB
MOUYEBBIICITUTCIIEHON CHCTEMBI

I1Toro yacos o reme

13. ITos10Bast cucrema

13.1

[lonoBas cucrema

Craguu rametorenesa. OTan4uusi OOreHe3a u
criepMaToreHesa Apyr OT Apyra.
O1u1010TBOPEHHUE.

JKeHckad nmoJsioBasi CHCTEMA: SIMYHUKH,
MaTOYHbIE TPYObI, MaTKa, BIIAaraJIHIIIE,
BHEIIHUE MOJIOBBIE OPTaHBI.
MeHCTpyanbHbIA [UKIL.

My>KCKasi mOJIOBasi CUCTEMA: CEMEHHUKHU U
MPOYME BHYTPEHHUE MOJIOBBIE OPTaHbl,
BHEIIHUE MOJIOBBIE OPTaHBbI.

HepBHas u rymopainbHasi peryJisiius padoThl
OPTaHOB MOJOBOW CUCTEMBI.

[[nanupoBanrie O€peMEHHOCTH, METOIbI

KOHTPAUCIIINH, HpeﬂHMHHaHTaHI/IOHHBIﬁ

CpaBHeHUE 00OTE€HE3A U
criepMmarorenesza. O0bsICHEHUE CMbICIIA
OMOIOTUYECKUX TTOHSITHI:
raMeToreHes3, UCKyCCTBEHHOE
oruiogoTBopeHue (OKO).

OnucaHue opraHoB MOJOBON CUCTEMBbI
B Opranu3mMe uesnoBeka. OObsiCHEHHE
BIIUSIHUSI HEUPOTYMOPAIBbHOU
perymnsiiuu Ha paboTy MOJI0BOH
CHUCTEMBbI

11
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CKPUHUHT, 3KCTPAKOPIOPAIBHOE
OIUIOOTBOPEHHUE. bepEMEHHOCTD, JIAKTALUS.
3aboseBanus, IEPEeIAIOIINECs MOJOBBIM
TyTEM.

Vlabopamopnbsle u npakmuueckue padomol.
M3y4yeHne rucToIOTHYECKUX MpenapaToB
OpPraHoOB MOJOBOM CHUCTEMBI

1Toro yacos 1mo teme

14. Koa u ee Npou3BOJAHbIE

141

Koxa u ee
MMPOU3BOHBIC

DONuaEepMUC - MHOTOCIOMHBIHN
oporoeBarourii 3nurenuii. Cion
srinaepmuca. Ciaou aepmel. [logkoxHas
PKUpOBasi KieTdyaTka. [Tpou3BoHbIC KOXMU:
HOT'TH, BOJIOCHI. KOXKHBIE sKeJe3bl: MOTOBBIE,
calibHbIC U MOJIOYHbIEC. DYHKIIMK KOXKH. POJIb
HEPBHOW U TYMOPAJIBHOW PETYJISLINU B
OCYIIECTBIICHUHA TEPMOPETYJISITOPHOU U
pYruX (PYHKITUI KOXKH.

3a0o0JieBaHUs KOKH U UX MPEIyNPEeKICHHE.
[IeperpeBaHue: COJTHEYHBIA U TEILIOBOM
yaapsl. Oxxoru. OOMOpOKEHUS.
[IpodunakTuka u neppast MOMOIIL TPU
TEIUIOBOM U COJIHEYHOM yJapax, OKorax u
0OMOpOKEHUSX.

lemoncmpauus Moaenv CTPOCHUS KOXHU,

Ta0JINLI, CIIAliI0B.

Ornucanue cTpoeHUS U (YHKITUNA KOXKH,
€€ TIPOM3BOTHBIX.

MccnenoBanue BIusHUS (aKTOPOB
OKpY>KaroIel cpeJibl Ha KOXKY.
OO0BsIcCHEHHE MEXaHU3MOB
TEPMOPETYJISAIIUH.

Onucanue mpueMoB MEPBOM TOMOIIU
MIPU COJITHEYHOM M TEIIOBOM yzapax,
TpaBMax, 0’K0Tax, 00MOPOKEHUH,
OCHOBHBIX THTHEHUYECKHUX TPeOOBaHU
K oAexe u 00yBu. O0CyxaeHne
3a00JIeBaHUI KOXKH U UX
MPEIyIPEIKICHUS

11



®enepanpHas padouas mporpamma | buonorus. 7-9 knaccsl (yriyOaeHHBINH YPOBEHb)

Vlabopamophbsle u npakmuueckue padomol.
M cciemoBanye ¢ MOMOIIBIO JTYTbl THUIBHON U
T1aJJOHHOW CTOPOHBI KUCTH.

M3ydeHne THCTOJIIOTUYECKUX IIPENapaToB
PIIUJIEPMUCA U IEPMBI

1Toro yacos 1mo reme

3

15. Axjantanuu opraHu3sMa 4ejioBeka

15.1

A TanTaruy opraHu3mMa
UeJI0BEKa

5

TepMoperynsiuus: pojib KOKH U COCYHOB.

[ 'uroramamyc Kak LEHTP HEUPOTYMOPAIbHOU
peryisanuu TeroooMena. [lopeaenueckue
ajanTanuy. AanTaiuu 4eJI0BeKa, €ro
OpPTaHOB U TKaHEW K HU3KUM KOHUEHTPALUSIM
KUCJIOPOJIa U TUIIOKCHUU. Perynsums
MOTpeOICHUS KUCTOPOAa TKAHIMU,
sputponods. [lepectpoiika meTabonu3zma
KJIETOK B YCJIOBUU TMIIOKCHH.

AlanTaiuu K HeI0CTaTKy pa3IndHbIX
MUTATEIbHBIX BEIIECTB. JHEPreTU4YecKas
(GyHKIHS TIMKOTEHA B IIEUYEHU U JIUIHJIOB B
PKUPOBOU TKaHU. [1OpsAI0K UCIIOIb30BaHUS
3aMacoB MUTATEJBHBIX BEIIECTB B OPTaHU3ME.
[TepecTpoiika MmeTaboM3Ma KIETOK B
YCIIOBUSIX TOJIOJAHUS.

[{upkanHubie putmbl. BiinsiHue

OO6cy>xeHre afanTUBHBIX MEXaHU3MOB
YEJI0BEYECKOr0 OpraHu3ma.

M3yuenue nepecTpoek MeTadoIm3mMa
[10]] BO3JICICTBUEM BHEIITHUX
dbakTopoB.

OO0bsiCHEHUE 3HAYUMOCTH (PU3NUECKON
AQKTUBHOCTH, PSKMMa JTHS U MATAHUS
TUTST 37I0POBBS

11
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[IPOJIOJKATEIILHOCTH CBETOBOTO JTHA Ha
HEHPOTryMOpaIbHYIO PETYJIALMIO IPOLECCOB
PKU3HEJIEATEIIbHOCTH YeI0BEKA. TpEeHUPOBKH.
Poub (hu3rueckoit akTHBHOCTH B COXpPaHEHUU
30pOBBs yenoBeka. [IpodpunakTrka
3a00JIeBaHUH CEpJICUHO-COCYIUCTON U
NIBIXaTEJIbHON CUCTEM U OITIOPHO-
JIBUTATEJIBHOIO anmapara. AjganTanuu K
HeBecomocTH. [lepecTpoiiku meTabonu3ma B
YCJIOBHSIX HU3KOM IpaBUTALIUH,
npo(UIaKTUKa HEraTUBHBIX MTOCIEICTBUI.
lemoncmpayusn nocoOuii 1 00ydaronmx
BUJICOPOJIMKOB

1Toro yacos 1o reme

16. 'eHeTHKA YeIOBEKA

16.1

" eneTnka 4yeoBeKa

OrnpeneneHue reHa u ajielis, TeHOTUIIA U
dbenorumna. [ToHsITHE TOMO- U TETEPO3UTOTHI.
3akoHbl MeHens. B3aumoelictBue amienei.
MOHOTEHHBIE Y TIOJIUTE€HHBIC IPU3HAKH.
XPpOMOCOMHAasI TEOPUS HACIIEICTBEHHOCTHU
Moprana. KpoccrHroBep u CUEILUIEHHOE
HacJieoBaHUE. MexaHU3Mbl ONPEICTICHUS
roja. [1o0BbIe XpOMOCOMBI U Ay TOCOMBI
yenoBeka. HacinenoBanue, cuenieHHoe ¢
MOJIOM.

PackpeiTre CMbICIIa TEPMUHOB U
MOHSITHUIN: TOMUHAHTHBIC U
pELECCUBHBIE PU3HAKU, AJJICIIH,
FOMO3UTOTA U TETEPO3UTOTA.
O3HAaKOMJICHHE C 3aKOHOMEPHOCTAMU
HE3aBUCUMOTO HACJICJOBaHUS,
CLICTNICHHOI'O HACJICIOBAHUE
MPU3HAKOB, HACJICIOBAHUS,
cleruieHHoro ¢ mosioMm. OnpeseneHue
oJia.

OO0cyxaeHne 3aKOHOMEPHOCTEH
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3MEHUYMBOCTh: HACJIEACTBEHHAS U
HeHacyencTBeHHas. [Ipumepst
HEHACJIEICTBEHHBIX N3MECHEHUI
(momudukanuii). Knaccuduxanuys
HACJICJICTBEHHOM M3MEHUYMBOCTH Ha
MyTaIMOHHYIO U PEKOMOUHAIIMOHHYO. [
€HHbIE, XPOMOCOMHBIE U TCHOMHBIC
3a0oneBanus. [Ipumepbl TeHHBIX,
XPOMOCOMHBIX ¥ TEHOMHBIX 3a00J1€BaHUM
YyeJI0BEKA.

[TomynsiuMOHHAas T€HETHKA.

[lonsarue renodonna. Pacnpenenenue yactor
aJuIeNield B MOITYJISLIAH.

3akon Xapnu-Baitn6epra.

Penrenune reneTnueckux 3aga4d. MeaummHcKas
reHeTuka. [loctpoenne pogocioBHBIX MTPU
aHaJu3€e ONpEeEIECHHbBIX NPU3HAKOB. Poib
FeHETUYECKUX aHAJIM30B MPH MJIAHUPOBAHUU
U KOHTpPOJIe OEpEMEHHOCTH.
CexBeHUpOBaHNE Fr'eHOMAa KaK UHCTPYMEHT,
MO3BOJISIONINN TPOTHO3UPOBATH (PEHOTHII
YEeJI0OBEKA U JIPYTHUX KUBBIX OPTaHU3MOB, a
TaKke BUPYyCOB. buonHpopmaTudyeckue
WHCTPYMEHTHI aHaJn3a TeHOMOB. MeTO bl
HaIpaBJICHHOTO U3MEHEHUsI TCHOMOB
opraHu3MoB. I eHeTH4eckast HHKEHEPHsl.

N3MCHYUBOCTU IIPHU3HAKOB
(HaCJ'IeI[CTBeHHaSI
1 HCHACJICACTBCHHAsA I/ISMGH‘-II/IBOCTB)

11
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[' eHOMHOE pelaKTUpOBaHKE. DTUYECKHE
aCIEeKThl BHECEHUS U3MEHEHUHN B TEHOMBI
PA3JIMYHBIX OPraHW3MOB, B TOM YHUCJIE
YeJI0BEKa.

lemoncmpayusn Tabnuil, MIaKkaToB,
KUHO(parMeHToB, poJIuKoB U3 HTEepHETa

1Toro yacos 1mo reme

17. AuTponorenes

17.1

AHTpPOIIOT€HE3

[IpuMaThl: OTIUYUTENBHBIE YEPTHI, COCTaB U
PBOJIIOLUS OTPAJIA.

YHUKaNbHBIC TPU3HAKU TOMUHU]I.
[IpsiMOXOXkI€HNE: TEOPUU BOZHUKHOBEHHS,
aHATOMO-MOP(POJIOTHYECKHUI KOMIUIEKC
npu3HakoB. [IpsMoxoxaeHue B Ipyrux
rpynmnax npuMaroB. Pyka, mpucnoco0sieHHast
K U3rOTOBJICHUIO U IPUMEHEHUIO OpYAUI
Tpy/a.

BbICOKOpa3BUTHIN MO3T: TEHACHLINH B
ABOJIIOLINY, YHUKAJIbHBIE YEPTHI,
Mopdoornueckue 0co0eHHOCTH. CXOJICTBO U
pa3IUYMs YeI0BEKA U YEIOBEKOOOPa3HbIX
00€3bsIH: aHaTOMMsI, SMOPUOJIOTHA,
ounoxumus, noseaeHue. lllnmnanse kak
ONVKaNTINi )KUBOUM POJICTBEHHUK YEJIOBEKA.
DBOJIIOLNS YET0BEKOOOPAa3HbIX 00E3bsH.

Jlemoncmpayusa Myssikei, Ta0uIl,

KiraccudunupoBanue opraHu3MoB Ha
OCHOBE UX CTPOCHHUHI.

CpaBHeHHE MMOTy00e3bsIH U BBICIIINX
PUMATOB, IMMUPOKOHOCKHIX U
Y3KOHOCBIX 00€3bsIH.

BrIsBIIEHHE OTJIMYNUTEIBHBIX
MPU3HAKOB TOMUHU/I,
YEIOBEKOOOPA3HBIX 00€3bsIH,
ABCTPAJIONUTEKOB, MPEACTaBUTEIICH
poaa Homo
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CJIaiI0B, BUICOUIHLMOB U CATOB
NHTepHEeTa, MOKa3hIBAIOIIMX CTPOCHUE
MPEIKOB COBPEMEHHOI'O YeJI0BEKa, 00e3bsH -
AHTPOITOUJIOB, IPEICTABUTENECH
YEJI0BEYECKHX Pac.

Vlabopamophule u npaxmuueckue padoomal
W3ydyeHne npeBHENIEH NCTOPUN U IBOIIOLIUU
YEeJIOBEKA HA MPUMEPE KOJUICKIUN U
PEKOHCTPYKIIUH (IKCKYpCHS B
MaJ€OHTOJIOTUYECKHUI My3€i)

I1Toro yacos mo reme

18. Yest0BEeK M OKpY:KAIOIIAS

cpena

18.1

YesoBek u
OKpYyXaromias cpeaa

OkoJyoruueckue PaKkTopbl U UX JACHCTBUE HA
OpraHu3M 4YeJIOBEKa. 3aBUCUMOCTb 3/I0POBbS
YEJIOBEKA OT COCTOSHUS OKPYIKAIOIIEH CPEbI.
MUKpPOKIIMMAT >KUJIBIX TIOMEIEeHUU. Tpy
yenoBeka. u3nonorus Tpyaa.
PaboToCcriocOOHOCTh M YTOMJICHHE.
310pOBBE YEIIOBEKA KaK COIlMAIbHAS
LIEHHOCTb. DaKTOpPBI, HApyIIAIOIIUE
3I0POBbE: TUIIOJJUHAMMUS, KypEHUE,
YIIOTPEOJICHHE AJIKOTOJIsI, HAPKOTUKOB,
HecOaTaHCHPOBAHHOE MTUTaHUE, CTPECC.
YkperuieHue 310poBbs. Kynbrypa
OTHOIIIEHHS K COOCTBEHHOMY 37I0pPOBbIO U
310POBBIO OKPYKAOIIUX.

ApPryMEHTUPOBAHUE 3aBUCUMOCTH
310POBbS UEJIOBEKA OT COCTOSIHUS
OKPYXKarOUIEH CPEIbl.

AHAJIN3 U OIICHUBAHUE BIUSHUS
(hakTOpOB pHCKa Ha 3I0POBbLE
YEJIOBEKA.

OOGocHOBaHKE 3J0pOBOr0 00pasa
YKU3HU, PAllMOHAIBHOM OpraHu3aliu
TpYy/a U MOJTHOLEHHOTO OTJbIXA JIJIst
NOJIEP>KAHUS TICUXUYECKOTO U
(U3UYECKOTO 30POBbS YEIOBEKA.
OO0cyxIeHrne aHTPOTIOTEHHBIX
BO3JIEUCTBUI Ha IPUPOY, MIOO0ATBHBIX
PKOJIOTUYECKHUX
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AHTpOTIOT€HHBIC BO3/ICUCTBUS HA CPEAYy.
Hapy1erne KpyroBopoTa BEIIECTB B
ounocdepe. AHTPONOTEHHBIA KPYTOBOPOT.
DKOJIOTUYECKHE KPU3HUCHI M UX TIPUIHHBI.
KosBosmrorus 001iecTBa U MPUPOIBI.
ParyoHabHOE TPUPOIOTOE30BAHHE.
3HaYeHNE OXPaHbl OKPY’KAIOILIEH MTPUPOTHON
Cpeabl ISl COXPaHEHUS! YeJI0BEYECTBA.
/[emoncmpayus TaONuIl, TIIAKATOB,
KUHO(PArMeHTOB, BUACOPOJINKOB U3
NuTepHera

npo0sIeM, POJIM OXPaHbl IPUPOJIBI B
COXpaHEHUU >KM3HU Ha 3emiie

1TOro 4acoB 1o TemMe 2
OBILEE KOJIMYECTBO 102
YACOB IIO ITPOT'PAMME
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