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Mdenepanbhuas  pabouas nporpamma no  yuebHomy npeamery «buonorusy»
(yriyOnénueiii ypoBenb) (npeamernas odnactb «ECTECTBEHHO-HAYYHBIE MPEAMETHI»)
(1anee COOTBETCTBCHHO — mporpaMMa mno Ouonmoruu, OMOIOrHs) BKJIOHACT
MOSACHUTE/IBHYIO 3aIHCKY, COACPIKaHHE 00YUCHHS, MJIAHUPYEMBIC PE3YbTAThl OCBOCHUS
porpamMmel 1o OHONIOIUH, TEMATHYECKOE NIIAHUPOBAHKE.

MNOACHHUTEJIBHAS 3AITHCKA

[Mporpamma no Ouonoruum OCHOBHOro o0uiero oOpasopaHus (yrayOnéHHbI
VPOBEHb) COCTaBJIeHA HA OCHOBE TpeOOBaHWIT K pe3yibraraM OCBOCHMs OCHOBHOM
oOpasoBaTenbHON TMpOrpaMMbl  OCHOBHOTO 0O0IIEro 00pa3oBaHMs, MPEACTABICHHbBIX
B dI'OC OO0, c¢ yyerom (enepanbHoii padoyell nporpamMMbl  BOCHUTAHHS
Juts 001meo0pasoBaTebHbIX OpraHu3auni.

[IporpaMma 1o OWOJOrMH OPHEHTHPOBAHA Ha OOYYANOIMXCS, MPOSBISIOIIMX
MOBLILIEHHBIH WHTEPEC K M3y4yeHuto OUOJIOrMH, W HarpasieHa Ha (GopMUpoBaHHE
€CTECTBEHHO-HAYYHOH  IrpaMOTHOCTH M OpraHM3allMi0  M3y4YeHus  OMOIOruM
Ha JAESTeNIbHOCTHONH ocHOBe. B nporpamMme no OHOJIOrHM YYUTHIBAIOTCS BO3MOIKHOCTH
Ononoruu B peanusaumu Ttpedosannit ®I'OC OO0 Kk miIaHHPYEMBIM JHYHOCTHBIM,
METanpeAMETHBIM H MPEAMETHBIM pe3yibrataM 00yueHHs Ha yriyOl€HHOM YpOBHE, a
TAKOKE pealm3alis MEKIPEJAMETHLIX CBS3€H  €CTECTBEHHO-HAYYHbBIX  Y4EOHBIX
MPEAMETOB OCHOBHOTO 00111ero 06pazoBaHus.

[Iporpamma BKIIOYaeT —pacnpejieseHde coaepkanus y4edHOro marepuana
¢ 7 no 9 knacc, a TaKKe PEKOMEHAYEMYKO [MOCIEA0BAaTEIbHOCTh HM3YUYEHHUS TeM,
OCHOBAHHYIO Ha JIOTHKE Pa3BHTHS TMPEAMETHOrO COACPKAHHUS € YYETOM BO3PACTHBIX
0coOeHHOCTEH 00YHaIOLIMXCSL.

[Tporpamma no Guonoruu paspadoTtaHa ¢ LENbI0 OKa3aHUs METOIMYECKON MOMOLIH
VUUTETHO B CO3AaHMuK paboyeii mporpaMMsl o y4eOHOMY MPEAMETY.

B nporpamme mo OHONOrHM OMPEAEIsIOTCS OCHOBHBIE LEIN W3YYEHUs: OMOIOrHH
Ha YrayOnEHHOM YPOBHE OCHOBHOIO 00wIero 00pa3oBaHMs, MJIAHUPYEMBIC PE3YJIbTAThI
OCBOCHHS Kypca OHONOrMH: TMYHOCTHBIC, METANTPEIMETHBIC, MPESAMETHBIC.

Bronorus BHOCHT CYIIECTBEHHBIH BKIAA B pasBUTHE Y 00YyYarOmIUXCS HAY4YHOTO
MHPOBO33PEHH, BKIKOYAs (JOPMHUPOBAHME MPEACTABICHUI O METOAAX MO3HAHUSA KUBOI
MPHUPOJIbI, MO3BOJISAET CHOPMHPOBATH CHCTEMY HAYYHBIX 3HAHWH O JKMBBIX CHCTEMaXx,
YMEHHS X NPUMCHAThL B Pa3HOOOPA3HbIX JKU3HECHHBIX CHTYALHAX,

buonornyeckas noAroToBKa Ha YrayOnEHHOM YPOBHE CIOCOOCTBYET Pa3BUTHIO
MOTHBALIMH K U3YUYEHHIO OHONIOTHH, MOHUMAHHIO 00YYAIOHIMMHUCS HAYYHBIX MPHHIMIOB
OpraHu3aluy JCITETBHOCTH YEIOBEKa B XKUBOH MPUPOAE, MO3BOJISET 3a/I07KMTh OCHOBBI
IKOJIOTMYECKON KYJIBTYPHI, 370pOoBOro olpasa >KW3HM, CMOCOOCTBYET OBJIAJICHHIO
O0y4arOIIMMHUCST  CMCUUATBHBIMM  OMOJIOTrHYCCKMMH  3HAHHSAMM, 3aKJIAAbIBAKOIIUMH
OCHOBY /ISl JAIbHEHIEro GHOMOrMuecKoro 00pa3oBaHms.



Mdenepansuas padboyas nporpamma | buonorus. 7-9 knaccel (yriyOneéHHblil YPOBEHL)

Llenssmu  oOyyenuss OMOJIOrMM HA YPOBHE OCHOBHOrO o0ulero odpasoBaHHs
(yriyOnénuplii ypoBeHs) sBIISIOTCS:

Pa3BUTHEC HMHTEPECA K M3YYCHHMI) JKM3HCACATCILHOCTH OMOIOIHHYECKHX CHCTEM
pa3HOrO YpPOBHS OpraHu3alMM, OCOOCHHOCTAM CTPOCHMS, JKH3HCACATEIBHOCTH
OpraHM3Ma YeI0BeKa, YCIOBHIM COXPAHCHUS €ro 310POBbSL;

dopmupoBaHne YMEHHI MPUMEHATb METOAbI OMOIOTHYCCKONH HAYKH ISt H3Y4CHUS
OMOJIOrHYECKUX CHCTEM, B TOM YHCJIE OpPraHu3Ma 4eoBeKa;

BOCIMTAHWE OJKOJIOrHYECKON KYJILTYPbI B LEJAX COXpaHEHHS COOCTBEHHOIO
3/10pOBbs M OXPaHbl OKPYIKAIOLIEH CPE/bI;

pa3BUTHE NpeJACTaBIeHU 0 BO3MOXKHBLIX cdepax Oyayuiel npodeccnonaibHO
AEATEIBHOCTH, CBA3aHHON ¢ OMOIOrHei, rOTOBHOCTH K OCO3HAaHHOMY BhIOOPY npoduis
M HaMpaBIEHHOCTH JaJbHENIIEro o0yueHHs.

JlocTwkenne uened nporpaMmbel 0 OMOIOrMHM  00ECTICUMBACTCA  PEIIEHHEM
CICAYIOMINX 3a/a4:

npuodperenne oO0YYAIOIUMHUCS 3HAHWIH O JKUBOH NPUPOJE, 3aKOHOMEPHOCTSX
CTPOEHUS, JKU3HEACATE]ILHOCTH W Cpejoodpasyrouieil posu  rpudoB, pacTeHHid,
KHBOTHBIX, MMKPOOPraHM3MOB, O YEJOBEKE Kak OMOCOLMAILHOH CUCTEME, O POJIU
OHOJIOrHH B NPAKTHYECKOH ACATENLHOCTH JIHOICH,

OBJIA/ICHUE YMEHMSMH TMPOBOJAHTE HCCIEI0BAHUS OOBEKTOB JKUBOW TMPUPOJIbI
C MCnoib30BaHWeM J1adopaTOpHOro OO0OPYAOBAaHHMS W HHCTPYMEHTOB IHM(POBHIX
naboparopuii, opraHu3aiiii HabJIKOACHHS 32 COCTOAHMUEM COOCTBEHHOIO OpraHu3Ma;

OCBOEHHE NpUEMOB paborbl ¢ OMONOrHYeckod uHoOpManMe, B TOM 4ucie
0 COBPEMEHHBIX JOCTHKEHHMAX B oOjacth Ouosoruu, €€ aHaius M KPUTHYECKOE
OLIEHHBAHHE;

OCBOEHHE IKOJIOIHYECKH IPAMOTHOIO NMOBEACHHS, HAINPABIEHHOIO HA COXPaHEHHE
COOCTBEHHOI0 3/I0POBbS M OXPaHbl OKPYIKAIOLIEH MPUPOIHON CPeibl;

npuoOpeTeHue npeacTaBieHuii 0 chepax npoeccHoHaNbHON JAeATeIbHOCTH,
CBA3aHHBIX € OWOJOrMe W COBPEMEHHBIMH  TEXHOJIOTMSMH, OCHOBAHHBIMH
Ha JIOCTHKEHHUAX OMOIIOIHH.

OO1iee YMCI0 HaCOB, PEKOMEHI0BAHHBIX U1 N3YUCHHs OHOIOruU Ha YriyOJIeHHOM
ypoBHE, — 272 yaca: B 7 kiacce — 68 uacos (2 yaca B Heaemo), B 8 knacce — 102 vaca
(3 yaca B Heaemo), B 9 knacce — 102 yaca (3 yaca B HEICIO).

[MpeanaraeMeiii B mporpamMme 1o OHOJIOTHM  MEPEYCHb  J1a0OPATOPHBIX
M TIPAKTHYECKHX pPadOT SABASETCS PEKOMEHAATENIbHBIM, YUYUTENb JenaeT BuOOp
Mpy NpPOBEACHUH J1adopaTOpHBIX padOT M ONBITOB € YYETOM HH/AWBUAYAIBHBIX
0COOEHHOCTEH 00VYAKOIMXCA. CIUCKA IKCMEPUMEHTANBHBIX 3aaHuii, MpeuIaraeMbixX
B paMKax OCHOBHOI'O rOCY/IapCTBEHHOTO K3aMeHa 1Mo OHOJIOruH.
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COJAEPKAHHE OBYYEHUA

7 KJIACC

Beenenne

Lutonorus — Hayka o knerke. CoBpeMeHHas kaetounas teopus. Knerka — eannuua
CTPOEHMUS, IKUZHEAECATENLHOCTH U PA3MHOKEHHUS KMBOI0. XUMHUYECKUH COCTaB KIIETKH.
CTpyKTypHas OpraHu3aums KIeTku, DYKapHOTHBIC U MPOKAPHOTHLIC KieTkn. MemOpana.
[wronnasma. Opranonasl. Eaunas memOpaHHas cucremMa KiICTKH. MHUTOXOHApUH M
naacTuabl. Linrockener u opranonabl ABHKEHUs. Sapo. XpoMocombl. ['enbl. Y aBoeHue
xpomocom. [Inomanocte knetku. Knerounsii mmkia. Mwuto3. Meio3. Pasmuoxkenue.
Tunbl JKU3HEHHBIX LIHKIIOB.

Bupycosnorus — Hayka o Bupycax. Bupycel — uneknerodnsie (opmbl. Bkiaj
POCCUUCKHX M 3apyOeKHBIX VUEHBIX B Pa3BUTHE BHPYCOIOrHU. BupycHeie 3aboneBanus
pacTeHuii, JKUBOTHBIX W YesoBeka. Mepbl NpopHIakTUKH BUPYCHBIX 3a00J1€BaHN .

CoBpeMenHas KiaccHpukaims OpPraHu3MoB, OCHOBHbIE MPUHLKAIIBL.
Knaccudukanus opraHu3smMOoB W 3BOMIOIMOHHOE yueHue. Teopus spomonun Yapnbsa
Japsuna.

Meroasl HayyHoro noszHanus B Ouwonoruu. [lpaswia padorsl €O CBETOBBIM
MHMKPOCKONOM.  BpeMeHHble W MOCTOAHHBIE  MHKponpenaparel.  Meroauka
[PUrOTOBJACHHS  BPEMEHHBLIX  MUKponpenaparoB.  MUKpPOCKONUst  ONTHYECKAs,
IEKTPOHHAsNA, CKAHUPYIOLIas, 30H/10Bas.

Jemoncmpayua T1OPTPETOB  YUEHBIX, MHKpodoTOorpadguii  KIETOUYHBIX CTPYKTYP,
BBITTOJIHEHHBIX € MOMOLIBIO Pa3THYHbBIX THITOB MUKPOCKOITHH.

Jlabopamopusie u npakmuyeckue padomot

[IpaBuiia TeXHUKH OE30MaCHOCTH MPU MPOBEIAECHHM J1ad0PATOPHBIX U IPAKTHYECKHX
paﬁoT. OCHOBBI MHKPOCKOIHHU. NPUTrOTOBJIACHUC BPCMCHHBIX MNPCNapaTtoB H pa60'ra
¢ Mukpockonom. OgopMieHne pe3ybTaToB padoThl ¢ MUKPOCKOTIOM,

bakTepuu u apxen

MukpoOuonoruss — Hayka O MuKpoopraHuszmax. OcoOEHHOCTH CTPOCHUS
MPOKAPHOTHOH KiIeTkH. MHorooOpasue ¢opm knetok Oakrepuii. POCT U pasMHOKEHHE
Oaxkrtepuii. Cnopel  Oaktepuil. JKU3HEAEATENBHOCTL OakTepuit: aBTOTPO(HBIE M
rerepoTpodHeie, aHadpoOHble M adpodHbie Oaktepuu. [lpaHoOaxTepum M HUX POJb
B MPHUPOJIC.

OcoOeHHocTH OprauusaiMu apxeii M MX orimuus oT Oaktepuii. Poiab apxen
1 OakTepuii B BOBHUKHOBEHUH 3YKApPHOTOB.

PacnpocTpanéHHOCTL OakTepui M apxeit, uX posib B MPUPOAC M JKU3HH YEIOBECKA.
Ponb Oaktepuii B OMOreOXMMHYECKHX LIMK/IAX.

Jlabopamopusie u npakmuveckue padomsi
N3yueHne METOA0B AC3HH(PEKIIMHU U CTCPUIM3ALINN,
N3yuenne moponorun OakTepuii Ha MUKPOCKONMMYECKUX Mpenaparax.
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Muoroodpaszne 01HOK/JIETOYHBIX IYKAPHOT

OCHOBHBIC MPU3HAKH OAHOKICTOUHBIX IYKapHOT. CTPOCHUE, JABMIKCHHE, MHTAHHE,
Pa3MHOKEHHE OHOKJIETOUYHBLIX aBTOTPOMHLIX U reTEPOTPOPHBIX IYKAPHOT HA IpUMEpe
IBIJICHBI U TPUMAHOCOMBI, TPHXOMOHAB! U KHLICUHON AaMOnuu, nHpy3opun Ty(enbkn
W MaISIpUIHOro nuiasmMoaus, paauossipuit 1 Gopamuundep, amédbl npoTes, AUATOMENA.
3HAUYCHUE OJHOKIICTOYHBIX IYKAPHOT B MPUPOAEC U KU3HKU uenoBeka. CoHHas 00ne3Hb,
Oosesns [laraca. Koxkublii u Bucuepaibubiii neiinvannos. Tpuxomonuas. JIsmonunos.

Jlabopamopusie u npakmuyeckue padvomsi
H3yueHne OJHOKIETOYHBIX OpPraHu3MOB [10JL MHKPOCKOIOM Ha BPEMEHHbIX
1 (PUKCUPOBAHHBIX MUKPONPENaparax.

ApXemIacTHAHBIC HJIH «PACTCHHS»

boranuka — Hayka o pacreHusix

Kparkas ucropus pasButus OotaHukH. boraHnka u 0OBEKTBl €€ MCCIeI0BaHMI.
O0BéM papeTBa «pacTeHus» B COBPEMEHHON CHCTEME OpraHHyeckoro Mupa. Pasjens
OoraHukn. CBa3b OOTAHMKH C JPYTUMH OHOJOTHYECKUMHU HayKamMH, MEAMIMHONH M
CeNIbCKUM X03sticTBOM. Ponb GoTanuku B (OPMUPOBAHUN COBPEMEHHOMH €CTECTBEHHO-
Hay4HOH KapThHbl Mupa. lepcnekTuebl pazBuTHs O0TAaHMKM Kak Hayku. [Ipumenenue
OoTaHMYeCKHX 3HaHMIT YenosekoM. [Tpodeccuu yenoseka, cs3anHbie ¢ OOTAaHUKOI.

Hemonecmpayus nOPTPETOB YYEHBIX, JKUBBIX PACTEHUH, KOJIEKLMIA U MYJISDKEN.

O0mas oprann3anust paCTUTE/ILHOr0 OPraHu3ma

PacruresibHas KjieTka i €& 0COOEHHOCTH.

Pacturenbhbie TkaHW. OTKpBITHE pacTUTENbHBIX TKaHeH. CTpoeHue M (QyHKIMN
pacturelbHbIX TKaHel. [TpocTbie M cliokHble TKaHu. OOpazoBaTe/ibHbIE, TOKPOBHBIE,
OCHOBHBIE, MEXaHHYECKHE, MPOBOASALINE TKAHH.

Opradbl X CHCTEMbI OpPraHOB pACTUTEILHOIO OpraHu3ma, HMX B3aMMOCBS3b.
PacTuTensHBINH Oprain3m Kak €HHOE 1esoe. BeretaTHBHbBIE U FeHepaTHBHBIE OPraHkl.

Jlemoncmpayusa onbITOB 10 0OHAPYKEHHIO B CEMEHAaX pacTeHHit BO/IbI, MUHEPAIBHbIX 1
OpraHWvecKHX BEIIECTB, Kpaxmara, Oenka 1 skupa.

Jlabopamopusle u npakmuyeckue padbomsl.

H3yueHne CTPOCHHMA PACTUTE/IBHBIX KJIETOK HA TOTOBBIX M BPEMEHHBIX
MHUKpoOnpenaparax.

Habmoaenne npouecca miasMoin3a W ACnia3Moiu3a B PaCTUTEIBHBIX KICTKAaX
MOJL MUKPOCKOIOM.

H3yueHne 0COOCHHOCTEH CTPOCHWS TKAHEH PacTEeHWI HA TOTOBLIX M BPEMEHHBIX
MHKpOTpenaparax.

H3yueHne CTPOCHHMS OpPraHOB pPAaCTCHUH Ha JKUBBIX O0BEKTaX M repOapHbIX
obpazuax.

Cnoposbie pacTeHus
Kpacusie, 3enénnie n Xaposbie BOAOPOCTH. AJIbroJIOrus — Hayka 0 BOJOPOCX.
Bosopocin — HETaKCOHOMMYECKAsE TPYNIa OPraHu3MOB, MPUCTOCOONEHHBIX K JKH3HH

6
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B BOJHOH cCpejie, OTHOCALIMXCA K pasjiM4HbIM LapCcTBaM B COBPEMEHHON CHUCTEME
OpPraHH4ecKoro Mupa. MecTo KpacHbIX, 3€JIEHBIX U XapOBbIX BOAOPOCIIEH B COBPEMEHHOM!
CHCTEME OPraHn4ecKoro Mupa. OCoOOCHHOCTH UX CTPOCHUS, PA3MHOJKCHHS U JKU3HECHHBIX
LMKJIOB HA MPUMEPE XJIAMHAOMOHAbI, XJIOPEIbl, KIaaA0(Opsl U YIbBEI, CIIUPOTUPbI U
Xapsl, nOpQupsL.

Bypeie BOAOPOCIAH, MX TAKCOHOMMYECKOE MONOKCHHE BHE LAPCTBA PACTCHMH.
JKu3HeHHblE LKL JlaMMHapuu (Mopckas kanycera) v (¢ykyca. PacnpocrpaHenue
1 dKoNorus. Posib B pupo/ie v 3Ha4YeHHUE B KU3HH YEJIOBEKA.

[Tporcxoxienne BbICIIMX pacTeHui (OMOpHOGUT) OT XapoBLIX BOAOPOCIEH.
CoBpeMeHHbIE NOAX0/Ibl K CHCTEMATHKE PaCTEHHIA.

MoxoBHIHbIE Han MXH. OOwas XapaKTepUCTHKA, CTPOEHHE
W FKH3HEACATENBHOCTD, JKU3HEHHBIH LMK MXOB. Muoroodpasue MxoB. KyKVIIKUH JEH 1
charnym. PacnpocrpaHeHWe M IKOJOrvsh MXOB. 3HAQYEHHWE MXOB B MPHPOAE M
JKU3HEAesTeNbHOCTH Yenoseka. Topdoodpazosanne. [1e4EHOUHUKH 1 AHTOLEPOTOBBIE.

[LnaynoBuaubie (miayubi). OOwas xapakrepucriika. Mopdonioruyeckie
0cOOEHHOCTH BEreTaTHRHBIX OpraHoB. OcoOEHHOCTH OpraHu3ailii, JKH3HEHHOTO IIMKIA
mnayHa  OynasoBuanoro.  [losioBoe  noKoJieHHWE, — peAykums — ramerodmura.
PacrnipoctpaHenne v YKOJIOrUs IUIayHOBHAHBIX. 3HAYEHHE B PUPOJE M UCIIOIb30BAHHE
yenoBekom. Mckoraemble  rulayHoBHAHBIE.  Poib  MCKOMAEMBIX  IJIAYHOBHAHBIX
B PaCTUTEJILHOM [OKPOBE MaJIe030MCKOi 2pbl M B 00pa3oBaHiK KAMEHHOI'O YIS

[ManoporHuKOBHAHBIE (ManmopoTHHKH W XBomm). OOmas xapakTepucTHKa
NanopoTHUKOBUAHLIX. OCOOEHHOCTH OpraHu3allii BEr€TaTHBHBIX OPraHoB, JKH3HEHHOI'0
LMKJIA XBOLIA 110JieBOro. CTPOSHHE U JKU3HEACATEILHOCTD NANopoTHUKOB. JKu3HEHHbIi
LIMKJI NANOPOTHUKOB HA MPUMEPE LUMTOBHUKA MYIKCKOr0. PacnipocTpaneHue 1 9KoIorus
NanopoOTHUKOBUAHBIX. 3HAYECHHE B MPUPOJE U IKH3HEACATEILHOCTH YEIOBEKA.

Jlabopamopnele u npaxkmuveckue padbomeot

H3yuenne ocoOEHHOCTEH CTPOEHHMS M JKM3HEHHBIX IMKJIOB OIHOKJIETOYHBIX M
MHOTOKJICTOYHBIX 3€TEHBIX, XaPOBBIX M KPACHBIX BOJOPOCHCH HA JKMBOM M repdapHOM
Marepuaie.

W3yueHne CTPOCHHS M JKM3HCHHBIX UMKIOB OypbIX BOAOPOCHEH Ha JKHBOM
1 repdapHOM Marepuarne.

H3yuenne ocoOeHHOCTEH CTPOEHMS KYKYIIKMHA JibHa W carHyma (Ha KUBBIX
1 repdapHbIX 00bEKTax).

HU3yuenne ocodeHHoCTEH CTpoeHHMs mnjayHa OyJaBOBHAHOTO (HAa JKMBBIX
1 repOapHBIX 00BEKTAX).

H3yueHue 0COOCHHOCTEH CTPOCHMS XBOLIA MOACBOrO (Ha JKMBBIX M repOapHbIX
00BEKTaX).

H3yueHue OCOOCHHOCTEH CTPOCHMS MNANOPOTHHKA IWTOBHHKA MYXKCKOTO
(Ha JKMBBIX U repOapHbIX 00BEKTax ).
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Cemennble pacreHus

I'onocemenubie. BO3HUKHOBEHHE CEMEHH — BAXKHBIM JTan B HBOTIOLWAN BBICHINX
pacTeHuil. J[peBHHE CEMCHHBIC NANOPOTHHUKH, MX POJb B JAIbHCHIIEM Pa3sBUTHH
CeMCHHBIX pacreHud. OOmme npuU3HAKH CEMCHHBIX pAcTeHWii Kak Haubonee
[PUCIIOCOOJIEHHBIX K CYIIECTBOBAHUIO HA CyLIE. ["0JI0CEMEHHBIE — HETAKCOHOMHYECKast
rpynna ceMeHHblX pacrenuil. OOlias XapakTepucTuka, OCOOEHHOCTH OpraHu3aluu
roJIOCEMEHHbIX. JKW3HEHHBIH LMK XBOHHBIX Ha npumepe cocHbl. Pasznoobpasue
rojsloceMeHHbIX. XBoiHbie, ['MHKkrosbie, Carounkossie, ['HeToBbIE. PacripocTpaHenue u
IKOJIOTUSl TOJIOCEMEHHBIX. 3HAYEHME B MPUPOAE M B XO3ANCTBEHHOH AEATEILHOCTH
4EJIOBEKA.

Jlabopamopubsie u npakmuyeckue padomoi
H3yuecHue OCOOCHHOCTEH BHELIHErO CTPOCHHMS BETOK, XBOM, WIMLICK M CEMSH
XBOWHBIX (€]1b, COCHA, JIMCTBEHHMLIA).

IlBerkoBbie pacrenusi. OOmas xapaktepucTuka 1BETKOBbIX. (CTpoeHue
M OKM3HEIEATENILHOCTh LBETKOBBIX. LIBETOK Kak opraH [0JIOBOrO pa3MHOKEHHs
y MIOKPLITOCEMEHHBIX pacTeHuii. PasnooOpasue UBETKOB: IPABUIILHBIE U HETPABHIILHBIE,
oboernosibie ¥ paspenbHononbie.  OQHOAOMHBLIE W JABYJAOMHBIE  PACTEHMS.
Couperuss  (ciokHeie, npocteie). [lBerenuwe. Pa3BuTHE MHMKpO- W Meracrop.
["amersl.  Oneinenue.  OnnoaorsopeHue.  3urora.  JIBoiiHOE  ONIOAOTBOPEHHE
Yy MOKPLITOCEMEHHBIX (1BETKOBBIX) pactenuit. Pabotel C.I'. Hapammna. JKu3HeHHBII
[IMKJ1 [IBETKOBBIX.

ITnoxel n cemena. PaznooOpasue nnoaor. Cyxue v COuHbIe 10kl OHOCEMSHHBIE
1 MHorocemsaHHbIe 1okl Conoans. CTpoeHHe CeMsH ABYAOJIBHBIX H OAHOMOIBHBIX
pactenuii. PasHooOpasue cemsaH. PacnpocTpaHeHWe MI0A0B W CEMSH B NPHPOJIE.
Ycenosus npopactanus ceMsH. Jlpixanue ceman. Pazputre npopocTka. Pacnpocrpanenue
MJ0/10B H CEMSH B MPHPO/IE.

HMupuBuayanbHOC pasBuTHE pacTeHMit  (OHTOreHes). llepumoabl  OHTOreHesa:
SMOPHOHAILHBINH, MOIOAOCTH (KOBCHWIIBbHBIN), 3pPelOCTH (Pa3MHOKCHHS), CTAPOCTH
(CCHWIBHBIN) HA TMPUMEPE MOKPBITOCEMEHHOro0 pacteHus. CTaauM BEreTaruoOHHOrO
MEpHOAAa PacTeHUl Ha MNPHMEPE 371aKOB (BCXOABI, KYIICHHE, BbIXOA B TPYOKY,
KOJIOLICHUE, LBETCHUE, CO3PEBAHNE).

Jlabopamopusie u npakmuvecKkue padomsi
H3ydenne Mop(oaoruy 1BeTKa (Ha KHBbIX H (MKCHPOBAHHBIX 00BEKTAX).
H3yuenne pasHooOpasus coupeTHii (Ha repdapHbix oOpasuax).
H3yuenne cTpoeHHs 3aBsi3n HBETKA M CEMATOYKH MO MHKPOCKOMOM (HA rOTOBBIX
MUKpOrnpenaparax).
H3yuenne cTpoeHHs CeMSH MOKPBITOCEMEHHBIX PACTEHH,
H3yueHne CTpoeHUs MI0A0B M COTUTOINI.
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CTpoenne u /KH3HEACATEILHOCTh CEMEHHBIX PACTeHHH

[ToGer 1 noGeroBbie CHCTEMBI

[ToGer. Mopdonorus nodera. CrpoeHne 00MMCTBEHHOro mnodera. Y3en.
Mexknoysnue. Merameproctsb. PaznooOpasue noderos. YKOpPOUEHHbIE H YUITMHEHHbIE
noderu. BereratuBHble M reHepatuBHbie noderu. Ilonokenne nodera B mMpOCTPaHCTBE.
BugousmeHEHHBIC nOOErn.

[Touka — 3avarounstii noGer. Crpoenre noyku. PasnooOpasue noyek:
BCTCTATUBHBIC, BETCTATUBHO-TCHCPATUBHBIC, TCHEPATUBHBIC, OTKPLITHIC, 3aKPBITHIC.
Bepxyiueunsie, OOKOBbIC (MA3YLIHBIC) U MPHAATOUHBIC MOYKH.

Crebens. Mopdonorus credns. dopma credneil y TpaBsSHUCTLIX W JAPEBECHBIX
pacTeHuii.

Anaromus credng. CtpoeHue cTediis ABYAOIBHBIX H OIHOAOBHBIX TPaBAHHUCTHIX
pacrenuil. Pacnonoxkenue npopoasumx Tkauei. Crpoenue credis ApEeBECHBIX
pacTeHHiA,

OyHkimH credbns. MexaHndeckas, TpaHCnopTHas. BererarnBHOe pasMHOKEHHE
LIBETKOBBIX PACTEHHIA.

Jemoncmpayusa onvima — TNEPSABUIKEHUE MHWHEPAIbHBIX M OPraHWYECKHX BELISCTB
no credro, BUIOM3MEHEHHBIX MTOOEroB.

Jlabopamopnbsle u npakmuyeckue padomoi.

H3yuenne mopdonoriuu nodera Ha sKUBbIX 00BEKTaX WK Ha repdapHbix oOpasiax.

H3yuenne CTpoeHus BEreTaruBHbLIX, TIEHEPATHBHLIX M CMELIAHHBLIX [10YEK.
PasnooOpasue novek y ApeBeCHbIX PACTEHMIA.

H3ydenne nonepevyHoro cnusia cTeoja paCTeHUN W aHAIN3 BIMSAHUSA SKOJIOTHYECKUX
YCJIOBHH Ha Pa3BUTHE PACTCHHIHA.

H3yuenre 0coOEHHOCTEH aHATOMWYECKOro CTPOeHHs CcTedas  JIBY/10JIbHBIX
M OIHOJONBHBIX TPaBAHUCTBIX PAacTEHUH (HA JKMBBIX O0OBEKTAaX WM Ha repdapHbIX
obpasuax).

H3yuenne ocoOeHHOCTEH aHaTOMHUYECKOr0 CTPOSHUS CTEOS APEBECHBIX PACTEHMIA.

H3yuenue TpaHcnopra BeuecTs B crede.

H3yuenne metamopo30B nodera.

JIuer. Mopdonorns aucra. JIuctoBas niacTHHKa, OCHOBaHHWE JIMCTA, YEPEIIOK,
NMPUIMCTHUKH. Pa3zHooOpazue nMCThEB: (POPMBI JIMCTOBBIX TUIACTHHOK, JKWJIKOBaHHE
JIUCTHEB, MPOCTBIE W CIIOKHBIE JMCTBA. JIMCTOPACnONOKEHHE W JINCTOBAs MO3aMKa.
Bu1ou3MeHEHUs JINCTHEB U UX (DYHKLIMU.

AHaToOMMS JIUCTA. DnuaepMa v YCTbHUHBIN anmnapar. Meszoduiut. [TurmenTsr aucra.
[Imactuael.  JKuiaku  (COCYAMCTO-BOJOKHHUCTBIE MyYkH). OCOOEHHOCTH CTPOSHHS
CBCTOBBIX M TCHEBLIX JIHCTHEB.

DOyHKIMK UCTa. 3anacaroias, 3allliTHas, BEreTaTHBHOE Pa3MHOKEHUE M JIPYTUe
¢yakumn. Tpancnupaius ¥ ra3oo00MeH. BiiHgHHE BHEIIHAX YCIIOBHI HA TPAHCTIHPALIMIO.
@ortocunTe3. 3HaueHue (porocuHresa. Kocmuueckas ponab  3€NEHBIX  PACTCHMH
(K. A. Tumupsazes). Jlucronaj, €ro npuUMHbL, MEXAHHW3M H 3HAYEHHE B )KM3HHW PacTEHMS.

9



Menepansuas padboyas nporpamma | buonorus. 7-9 knaccel (yriayOneéHHblil VPOBEHD)

emoncmpayus onsimog: BbIACIECHUE TNUIMEHTOB JIMCTA HA [PUMEPE CIUPTOBOI
BBITSKKM  Xilopodwina; oOpasoBaHue KpaxMaia B 3€EHBIX JIMCTBIX HA CBETY
(¢urypsr HO. Caxca); BIMsSiHHE CHIIbI CBETA HA BBIACICHHE KHCIIOPOAA BOAHBIMM
PACTEHUAMH (MOACHET MY3BIPHKOB KHCIIOPOAA).

Jlabopamopubsie u npakmuyecKkue padomsl.
H3yuenne Mmopos1oruu Jiucra Ha sKuBbIX 00bEKTaX WM repdapHbix o0pasuax.
Tunet 1 GOPMYIIBI TUCTOPACTIONOIKECHHS.
Hcenenosanne aHarOMHMHM JIMCTA € TOMOLUBLIO CBETOBOIO MUKPOCKOIIA.
H3yuenne metamopo30B nucra.

Kopens u kopuesbie cucrembl. Mopdonorus kopus. Buiael kopuei. Turbi
KOPHEBBIX CUCTEM.

Anaromusi KkopHs. 30Hbl  KopHs. Kopuepoit uexnuk. CrpoeHue KOpPHs
Ha MONEPEYHOM Cpe3e B 30HE BCACHIBAHMS,

DOYHKUMK KOPHs. 3aKperuieHne pactedus B cydcrpare. BeackiBanue M npoBeieHHe
BOJIbI © MUHEPAIBHBIX BEIECTB. 3anacaHue MATaTeIbHbIX BEIIECTB.

MunepanbHoe nuranue pacrenuii. [locrynienue Bojibl H MUHEPAILHBIX BELLECTB.
KopHepoe naBieHue. DNEeMEHTh MHHEPAILHOTO NMUTaHUs (Makpo- U MUKPO3JIEMEHTHI).
BelpanmBanue pacTeHuil MeToJaMHM THAPONOHMKM W a’ponoHuku. Obecneyenue
YCIIOBUH JU1s AbIXAHHS KOPHS.

Jlbixanue kopHs. CuHTe3 OMONIOTHYECKH AakTHBHBIX BellecTB. BereratuBHoe
pazMHOKeHHe. BUaou3aMeHeHHs KOpHEH 1 UX (QYHKUMH.

Jlemoncmpayua orpactaHus NPUAATOYHBIX KOPHEH Ha MpUMEpe CMOPOJMHBI
M JAPYTrUX pacTeHWii; MOCTYIMJIEHHS BOABLI M3 MOYBHI B KOPEHb, HArHETAKOLIEro
JNEeHCTBUS KOPHSI, BUAOM3MEHEHHBIX KOPHEH.

Jlabopamopnbsie u npakmuyeckue padomnvl
H3ydenne MOphoaoruu KOpHs Ha KHUBLIX 00BEKTAX MK repdapHbix 0Opa3uax.
M3yueHne aHaTOMHYECKOro CTPOSHHS KOPHA Ha NOTOBBIX MUKpOTIpenaparax.
I/I3y‘{CHHC CTPOCHUA KOHYHKA KOPHs MPOPOCTKA MILICHHULBI W NCPBHYHOTIO CTPOCHUA
KOPHS MpHca (WK APYrOro pacTeHus).
H3yueHne CTPOCHUS KOPHEBBIX BOJOCKOB € MOMOILBK CBETOBOIO MUKPOCKONA.
Hccernenopanne BIMAHHS BO3/lyXa HA Pa3BUTHE KOPHEH.
H3yuenne metamop(o30B KOpHS.

BereraruBHoe pa3sMHOXKeHHE pacTeHuii. BeretatnBHOE pa3MHOKECHHUE LIBETKOBBIX
pPacTeHUil M €ro 3HAYCHUE B CCTCCTBEHHBLIX YCIOBUAX M B CEIBCKOXO034HCTBEHHOM
npakTuke. OCHOBHBbIE (DOPMBI BEM€TATHBHOIO PAa3MHOMKEHHMS: KOPHAMH, JIMCTHAMH,
HAI3CMHBIMH M MOA3CMHbIMM noderamu. PasmHoxeHue npuBuBKOH. PalboThl
U.B. Mwuuypuna. Kionuposanue pacteHuil. MHKPOK/IOHAIBHOE Pa3sMHOKEHHUE
pacrenuii. KnerouHas HHKCHEPHSI KAaK COBPEMEHHAs TEXHOIOTMS Pa3sMHOMKCHUS
pacTeHuii.
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[Tousa. Pabotel B.B. Jloky4aeBa 0 nouse. Xapaktepucruka noussl. PasHoodpasue
noys. [ lnogopoaye nousel. Y 100penus. Hapyuienus MUHE paibHOro NUTaAHUs PACTEHUH.
ArpoTexHndeckue npuéMel 00padoTku nousskl. [ToHATHE 0 CEBOOOOPOTE M €r0 3HAYCHUH
ISl BBIPAILIMBAHHS CEIIbCKOX03HCTBEHHBIX KYJIBTYP.

emoncmpayus crnocodOB BEreTaTHBHONO PasMHOKEHHS HA NPUMEPE KOMHATHbIX
pacTeHuii.

Jlabopamoprsle u npakmuveckue padomot
H3yueHne MUTO3a B KOPELLKE JIYKA.
H3yuenune sKM3HEHHBIX LIMKJIOB pacTeHuii Ha repdapHbix o0pasiuax.
MeTo/1bl MUKPOKJIOHATBHOTO pa3MHOKEHUS paCTEHMI.

Kanacenpurauuss userkoBbiX. Oxanoponbubie #u JIynonsueie. Cemelicrsa
LIBETKOBBIX. JBY10JIbHBIE: KpecrouserHsie, Po3ouBerHsbie, [lacnénoBeie,
CnoxnoupetHsle, MoTtbuibkoBbIie (boOoBBIE), 30HTHUHBIE, OAHOMONBHBIE. 3JIAKH,
Amapwinucosble, Jluneiinsie. Opxuanbie. OmiHuuTeIbHBIE NpU3HAKW. DopMysbl U
quarpaMmbl  BETKOB. JIMKOpacTyluMe W KyJbTYPHBIE NPEACTABUTEM CEMEHCTB, MX
3HAYEHWE B TIPUPOJEC M MCIOJIB30BAHHE YENOBEKOM. PacnpocTpaHeHMe M IKOJIOTHs
LIBETKOBBIX.

Jlabopamopnusle u npakmuyeckue padomsi

M3yueHnne OTIIMYMTENBHBIX MPU3HAKOB MPEICTABUTENCH CEMEHCTB MOKPHITOCEMEHHBIX,
OnpeaeneHue npeacTaBUTENCH  pas3iMYHBIX  CEMEHCTB € MCIOIb30BAHUEM

ONpeACIUTENICH PACTEHHI HITH ONPEACIIUTENILHBIX KaPTOUEK.

IKo0rusi pacrennii. PacreHnst B npupoaHbIX co001ecTBax

Pacrenus u cpesna oburtanusa. Dkonornyeckue (akropel. PacteHus u ycioBus
HEKUBOH TNMPHUPOALI: CBET, TEMNeparypa, BIaKHOCTb, MUHEPAIIbHbIA COCTAB MOYBbI.
OKOIIOTMYECKHE TPYNIbl pacTeHuid, PacTeHns M ycrlioBus KMBOH NPUPOABI MPAMOE
M KOCBCHHOC BO3ACHCTBHE OPraHW3MOB HA PacTeHHs. B3auMOCBA3M PACTEHMI MEXIy
co0OM M € APYTUMH OpraHu3MamHu.

3HayeHHe MOYBEHHBIX OpPraHu3MoB JUIS MATaHMS pacTeHui.
Puzocgepa. bakrepuanbueie knyOeHbkn, Mukopusa (3HI0- U 3KTOMUKOPH3a). 3enEHbIC
yaoOpenus.

Pacrurennhnoe Co0DIECTBO (putoLEeHO3). buoueHo3. DKOCHCTEMA.

buopaszHooOpasue. BHI0BOH C€OCTaB pacTHTENLHBIX COOOIIECTB, JAOMUHHPYIOLIHE
B HMX BWIbl pacTeHwii. PacnpeneneHue BHAOB B pPaCTUTEIBHBIX COOOILECTBAX.
SlpycHocts. PactutenbHbie coolumiectBa: jneca, jyra, O0n0Ta, TYHAPBI, MYCTHIHM.
[IpucrnocodneHHoCTh pacTeHMii K cpeae M Mectam oOuTaHus. CMeHa pacTUTEeNIbHBIX
co001ecTB. PaCTHTENLHOCTD (PAaCTUTE/IBbHBINA MOKPOB). Mopa.

B3anmoces3b oprann3moB. MHpeKIMOHHBIE O0IE3HH PacTeHM U MX BO3OYAUTEIN.
BupycHeie (Mo3anuHas Oosie3Hs Tabaka, NMECTPONENECTHOCTh THJIBMAHA M JIPYTHE),
rpuOKOBbIC (pKaBYMHA, MYYHHCTas poca) W OakTepHAIbHBIC (MOKpas THHIb)
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3aboneanns  pactenuit. Mmmynuter y pacrenuit. [IpuumHbl  pacnpocTpaHeHus
MH(PEKUMOHHBIX  Oone3Hed  pacteHuid. [lpuHuMnbl  NPOQMIAKTHKH M JICUCHHA
MH(PEKLHOHHBIX OONC3HEH PaCTeHNH B MPAKTHKE PaCTCHUEBOACTBA.

IKCKypCuu wil 6UOCOIKCKypcuu
M3yueHne BHIOBOrO CcOCTaBa M JKOJIOIMMYECKOr0  COCTOSHHA  OJHOIO
W3 PaCTUTEIbHBIX COOOIIECTB PErHOHA.

Jlabopamopusie u npakmuyeckue padomot
H3yuenne 0cOOCHHOCTEH CTPOCHHS PACTCHUH PA3IMYHBIX YKOJIOTHYCCKHX TPYIIIL

PacTurenibHbIH MHDP U JEATEILHOCTD HE/I0BEKA

Passutue pacturenbHoro mupa. JKusub pacrenuii B Boje. [lepsble HazeMHbIE
pacrenusi. OCBOEHHE pPACTEHHsIMM CYLIM. DTanbl PasBUTHS HA3EMHLIX pPacTEeHuUil
OCHOBHBIX CHCTEMATHYECKHUX Ipyni. PUHHODUTBHI — MEPBLIE HA3EMHbBIE COCYMCTbIE
pacrenus. [loseneHue TkaHedi W opraHoB. Poib JApeBHUX ManopOTHUKOBH/HBIX.
YCn0KHEHHE PACTUTEIBHONO MHPaA B MPOLIECCE IBOITHOIHH.

[Taneoboranuka. Mckomaemsbie ocrarkum pacteHui. OkamenenoctH. Orneyarku.
«KuBbIe HCKONAeMble» CPeH COBPEMEHHBIX PACTEHUH.

KynbTypHbie pacTeHMss M MX npoucxoxkaeHue. LleHTpel  MHorooOpasus
M TIPOUCXOKICHHS KYIbTYPHBIX pacTenuii (no H.H. Baeunosy). KyneTypa semienaenus.
Ky/abTypHBIE pacTeHHS CEIbCKOXO3AHCTBEHHBIX YIO/HiA: OBOLIHBIE, MJI0A0BO-ATO/IHBIE,
noneswie. [Ipeacrapnenus o cenekunu U OMOTEXHONOrMH. MeTo/ bl BBIBEAEHHS HOBBIX
COPTOB pacTeHuii. BO3HUKHOBEHHE KOHTPACTHBIX MPU3HAKOB Y PACTEHUH OJIHOI0 B A,
Hckyccersennslit  ordop.  HacneacrseHHOCTb, M3MEHYMBOCTL.  CO31aHHE  HOBBIX
MPOAOBOJILCTBEHHBIX KYILTYD. [TpoaoBosiberBennas 6ezonacHocTb. banku ceMsiu,

Pactenus ropoaa, ocoOeHHOCTH ropoiacKoi (iopsbl. 3aHOCHBIE M aDOPHIEHHbBIE
Buabl. CHHAHTPOMHBIC, COpHbIC pacTeHus. HWuTpoayuentel. [lapku, neconapkw,
CKBEpbl, OoTaHuueckue canbl, aAcHapapu. O3encHeHue. KOMHATHBIC pacTEHHS,
LIBETOBOACTBO.

[TocneacTBust ACATEIBLHOCTH 4ENOBEKAa B 3KocucTeMax. OxpaHa pacTUTEILHOrO
MHupa. BoccraHOBIEHHE YMCIEHHOCTH PEAKMX BHAOB pacTeHwii, Ocodo oxpaHsembie
npupojaHbie TeppuTopun (manee — OOIIT). 3anoBeAHUKN, 3aKa3HUKH, HALMOHAJIBHBIE
napku, Ouocepusie 3anoseaHuku. Oxpana pacrenmit. Pactenus KpacHoit KHMIM
Poccuiickoii Deaepannu.

IKCKypcuu unu 6UOCOIKCKypcull.
Pa3BuTHe PacTUTEILHONO MHpa Ha 3eMmie (HKCKYPCHS B NaJICOHTONOTHYCCKHI
WM KPacBEAYCCKUM My3¢i).

Jlabopamopnusie u npakmuueckue padomoi.
H3yueHne cellbCKOX03HCTBEHHBIX PACTEHHI CBOET0 PEermoHa.
H3yuenne coproBbiX 0COOEHHOCTEH KYJIBTYPHBIX PaCTEHHIA.
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8 KVIACC
I'pudb1 # rpudonoa00HbIE OPraHU3Mbl
Mukonorus — Hayka O rpubax. OOmas xapakrepuctuka rpudoOB.

Mopdonornueckue 0codeHHOCTH BeretatuBHoro tena. ['udst, munemii. OcodbeHHocTH
CTPOEHHS KJIETOK I'puO0B. CXOACTBO U pas/iiuusi C paCTEHUSIMH W JKUBOTHBIMU. [TuTanue
rpudoB (CUMOMOHTBI, canpoTpodbl, napasuTel). Pasmuoxkenue rpudos.

[Inecuepsbie rpudnl. Che100HbIE H SA0BHTHIE IPUOLI.

3uromuueTbl. OCHOBHBIC YEPTHI OPraHU3alMK Ha MpUMepe Mykopa. Pons B mpupoae
M JKM3HH YEJIOBEKA.

ACKOMHULICTBI W CYMYAThIC rpUOBL. Ocobennoctn CTPOCHHSA
M JKH3HENEATENbHOCTH, PacnpoCTPaHEHWE M IKOJOrHYeckoe 3HaueHwe. CTpoeHue
Ha npumepe neHuunuia. OJHOKIETOYHBIE aCKOMULUETH — Apoioku. Mcnonb3osanue
apoxoked  npu  Bbimeuke xaeda. [lapasuruyeckue npeiacraBUTENIM  ACKOMUUETOB
(BO30YaMTENH CHOPLIHLH, MapLivi, MYYHHCTOH POCHI M JPYIHE) W BpPEl, HAHOCHMbIH
HMH CEJIbCKOMY XO35HCTBY.

basuanomuiiersl. O0uias XapakTepucTHKa, 0COOEHHOCTH CTPOSHUS U Pa3sMHOKEHN
Ha MpUMepe HUIANnOYHbIX rpudoB. 3HaueHue rpudoB B MPUPOIE M B JKH3HM YEITOBEKA.
Crenobueie 1 ga0BUTHIE TpuOKl. [lapasuTnyeckne npeacraBuTenn Oa3uaAMOMHMIETOB
(ronoBHEBBIE, PKABUMHHBIE, HEKOTOPHIE TPYTOBBIE). MUKOpH3a 1 €€ 3HaYEHHE.

['pubononodubie  opranusmbl. OCOOEHHOCTH CTPOEHUs KIAETOK. OOMMUETHI.
[NapazuTryeckue npeacTaBuTeIM OOMHLIETOB Ha npumepe GuTodTopbl.

OO61as XxapakTepucTHKa JIMXEHU3HPOBAHHBIX I'puOOB (JiHiuaiiHukK). OcodeHHOCTH
MOP(DOJIOrHH U AHATOMHYECKOrO CTPOEHMS JIMIIAWHUKOB, MMUTAHWE M PA3MHOKEHHUE.
MuorooOpa3ie W 3KOIOrMYECKHE TPyMnbl JMIIARHUKOB. 3HAUYEHWE JWIIAHHHKOB
B TIPHPOAE MW XO3AWCTBEHHOW JEATENBHOCTH 4enoBeka. MuaukaTopHas posib
NMUINAHHUAKOB, JIMIIAWHUKN — MHOHEPHI PHPOHBIX COODIIECTB.

Pone rpuboB B KpyroBopore Beumiecte B 3kocHcreme. Poms  rpudos
B MO4YBOOOpa3oBaHMM M OOCCMEYEHMH IUIOAOPOAMS MNOYBBL  BOJE3HETBOPHBIC
(mapasutuueckue) rpudsl. Muko3el. Mepbl npoQUAAKTHKH MHKO30B.

Jlabopamopnsie u npakmuueckue padomsl.

H3yuenne ocoOeHHOCTEH CTPOEHHMsS TUIOJIOBBIX TE€N WIIANOYHBIX  TPHOOB
Ha MMKPOCKOMHUYECKNX Mpenaparax u MyJiskax.

W3yueHne CTPOCHHUS MIICCHEBBIX IPUOOB: MYKOPA ¥ MEHUIIWIIA.

H3yueHne BaMsaHAsA BHEIIHUX (DAKTOPOB HA MPOLIECC PA3MHOIKEHUS APOACKEIT.

H3yueHue CTPOCHHA M JKM3HEHHOrO HMKIA (GUTOPTOPLI HA KUBOM H repdapHOM
MaTepHaie.

H3yuenne crpoeHus aumaiHuKoB (Ha repdapHbix odpasiax).

KusorHbie
300/10rHs1 — HAYKA 0 KHBOTHBIX
OO6mme 1 cneunanbHbIC pasaeisl 30010run. Kparkas nctopus pa3BuTust 300J10THH.
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OO01Me U crieuHalbHbIE METO/Ab! H3Y4YEHUs KUBOTHBIX. CBA3b 300JI0MMH € APYTUMH
M HAayKaMH, MCAHLMHONW M CENbCKMM XO38HCTBOM. 3HAUCHHME 300JI0TMYECKUX 3HAHHH
st yenoseka. [Ipodeccun yenoseka, CB3aHHbIE € 300JI0MUEH.

Jemoncmpayua noprpeToB YUEHBIX, W300P@KCHMH, MOJACICH J>KMBOTHBIX, MYJ/SKH
JKUBOTHBIX, BIKHBIX MPENapaToB U JAPYroe.

Jlabopamopnesle u npakmuyeckue padomot
CocrapneHne peKOMEHaauui no cOopy 30010rHUeCKUX KOJUTCKIUH,
Cocrasiienne onucanuii mpodeccuii, CBI3aHHbIX C 300JI0IHEN.
OOmas opraHu3anus JKHBOTHOrO OpraHu3ma.

Oco0eHHOCTH CTPOCHHSI KHBOTHOH KJaeTkH. MHOrokineroyHocts. TkaHu
KMBOTHOTO opranusMa, CTpoeHne u GPyHKIMHM TKaHeH JKMBOTHOrO oprannsma. Opratbl
M CUCTEMBI OPraHoB JKHBOTHOIO opranusMa. dopma Tena KHBOTHOr0, CHMMETPHS Tela,
pasmepsl Tea.

Jabopamoprste u npakmuueckue padomot
Hccnenopanne KIeToK noji MUKpPOCKOMOM HA BPEMEHHBIX MUKpOTNpenaparax.
CpaBHEeHHE paCTHTEILHON W )KMBOTHOM KIIETOK.
H3ydeHmne TkaHel KUBOTHBIX.

Ctpoenue u ’KH3HEASSITEIHHOCTD AKHBOTHOT0 OPraHu3Ma

Oprann3MeHHblH YPOBEHb OPraHu3alHH KH3HH

[Turanue y sKUBOTHBLIX. DTAllbl MUTAHUS Y KMBOTHBIX. THIILI MHTAHUS. DHIOUKUTO3
U 9Kk3oumto3. KnerouHoe M nmojocTtHoe — nuuieBapeHue.  [IpoucxoxkaeHue
MUALIEBAPHTEILHOM CHCTEMBI. DBOJIOLMS TMHILEBAPUTENBLHONM cHcTeMbl. Pasnenenue
MULIEBAPUTENLHON CHCTEMBI HA OTAE/bl. OCOOEHHOCTH NUTAHHUS PACTUTEILHOSIHBIX
JKUBOTHBIX. OCOOEHHOCTH MUTAHHUS XHIIHBIX YKHBOTHBIX.

Jlabopamopusie u npakmuyeckue padomoi

H3yueHne NUTaHHs MPOCTEHIIEr0 MNOA  MHKPOCKOMOM  HA  BPEMEHHBIX
MHKPONpPEnaparax.

H3ydyenne nuTaHus OTACTBHBIX MPEACTABUTE/CH Pa3iuyHbIX IPYIIN JKMBOTHBIX.

Tpancnopr y kuBoTHbIX. Tpancnopr y crpekarommx v rydok. Ilonoctn tena
y KHBOTHBIX. [TPOMCXOKACHHE U CTPOCHME NEPBUUHON nonocTu. PazsuTue BTOpHUHOMN
(LCTOMUYECKOM) MOJOCTH. DBOMIOUMA MOJOCTCH Teaa y IKMBOTHBIX. DyHKUMH
MEPBUYHON W BTOPUYHOH 1NOJAOCTH Tena. [IpuumHbBl BOZHMKHOBEHMS TPAHCIOPTHOMH
cuctembl. DOPMUPOBAHNUE KPOBEHOCHOH CHCTEMbl. MYHKLUMH KPOBEHOCHOH CHCTEMBI.
3aMKHYTBIE M HE3AMKHYThI€ KPOBEHOCHBIE CHCTEMBI. CBA3b THIA KPOBEHOCHOH CHCTEMBI
co crpoenuem mnonoctu tena. KposooOpamenune. Cepaue. DBOmMOUMS KPOBEHOCHOM
CHCTEMBI Y MO3BOHOYHBIX JKUBOTHBIX.

JAbixanue y KuBoTHbIX. Mcnose3opanue kuciopoaa KUBOTHBIMH. JIu(dy3us.
JlbIxaHue MOBEPXHOCTBIO TeNa. JIbIXaHHE Y ABYXCIOHHBIX JKHBOTHBIX. (DOPMHPOBAHHE
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AbIXaTe/IbHBIX OpraHos. Jlbixanue B BOHOM cpeje. 2Kadpsl. [lbixanue B Ha3eMHOI cpejie.
Hbixanue npu  nomowwm  tpaxei. Jl€rkue. DBOMIOLMS  AbIXATENLHOW CHCTEMBI
Y NO3BOHOYHBIX JKHBOTHBIX.

Boizenenne y xuBOTHbIX. Ocmoc. Ocmoruueckoe paasneHue. CrpoeHue
BBIZICJIMTEILHOH  CHCTEMBI Y JKHBOTHBIX. DBOJIOUMS  BBIACIUTENLHON  CHUCTEMBI
y JKUBOTHBIX. BelaenurensHas cucrema Hegpuauansuoro tuna. [poronedpumansnas
BblACMTENbHAS — cucTema.  Meranegpuananbias — BbIACIIMTENbLHAS — CHCTEMA.
Ces3b CTPOCHMS BBIACIMTEILHOH CHCTEMBI ¢ THMOM MOJOCTH TeNa. BhlACINTEIbHBIC
CHCTEMbl aKTHBHOTO THMA. MaJbHUIHEBbIC COCYAbl. DBOMIOLUSA MOYEK Y MO3BOHOYHBIX
YKUBOTHBIX.

Onopa wu JaBWKeHHEe Y JKHBOTHBIX. OpraHbl JBWKCHHS Y  KICTKH.
['mapocrarnueckuit ckener. Hapykubiii ckener. Buyrpenuuit ckener. GopMHPOBaAHHE
PBIYQKHBIX KOHEYHOCTEH, NMPaBUIIO phluara. JBOJIFOLMS ONOPHO-ABUTaTENILHONH CUCTEMBI
Yy TMO3BOHOYHBIX JKMBOTHBIX. CTpoenne Mmbimit. Jiwxenue B Boae. [lnaBanwme.
Beitankupatomas cusa. [l1aparenbHbie ny3pipd. JIBHKEHHE B HA3eMHO-BO3AYUIHOM
cpene. [lonér. [Noabemuas cuna, PazninuHblie THIBI MOJETA.

Peryiasiumsi KH3HeAeSITEILHOCTH Y JKHBOTHBLIX. HepsHas W rymopanbHas
perynsiims. OcodeHHOCTH HepBHOH perymsiuuu. J(uddy3nas nepsuas cucrema. ["anriaum.
[lenTpasnbHas v nepudepuyeckas HepeHas cucrema. Lledanusamusa. DBOMOLNS HEPBHOH
CHCTEMBI V TIO3BOHOYHBIX JKMBOTHBIX. [‘opmoHanbHas peryasims. OcobeHHocTH
rOPMOHATBHON perynsiuuu. [Tpumepsl HEPRHOI H FOPMOHAIBHON peryJisinu.

Paznoo0Opa3sue ;KHBOTHBIX

JByxcioiinbie H TpEXc/0iiHbIe KHBOTHLIE H HX ocobenHocTH. JIByXChoiiHbie
#uBoTHBIE, Tun Crpekaromne, M KumeunononoctHeie. OcoOEHHOCTH KIETOYHOM
OpraHu3aiuu. SnuaepMuc U ractpoaepmuc. CTpekarenbHble KIeTKU. JKU3HEHHBIH UK
crpekarommx. GopmuposaHue Meay3bl. JKU3HEHHBIH MK CUA(OHIHBIX U THAPOHAHBIX
meays. Kopausl.

Jlabopamopnusie u npakmuyeckue padomsl.
H3yueHue CTpOCHHS M HKU3HEACATENBHOCTH THPBL.
H3yueHne XHMHYECKOro COCTaRa CKeJeTa KOJIOHHAIbHBIX KOPAJIJIOBBIX MOJIMIIOB,

Tpéxcaoiinpie xuornble. @opmupoanue nonocrd Tena. OcodeHHOCTH
M (YHKUMHM BTOPHUHOI nonoctu Tena. OpraHbl BBIACACHUS: MPOTOHEYPUAMM H
metaHegpuann. OOt niIaH CTPOCHMUS TPEXCIOWHOrO JKMBOTHOrO. OCOOEHHOCTH
OpraHu3aiiu TPEXCIOHHBIX KUBOTHBIX. bHnarepanbHas (ABYCTOPOHHSSA) CHMMETpPHUS.
[TepenuHopoTeie KHBOTHBIE. Tpoxo(opHble KHUBOTHbIE. JIMHSIOIME JKUBOTHBIE,
BTOpHYHOPOTHIE JKHBOTHBIE.

Tun Ilnockne yepBu. OCOOEHHOCTH OpraHM3alliy MJOCKUX YEpBEil HA NMpUMEpe
MOJIOYHOH MNJIaHAPHH. CT[)OCHHC IMMOKPOBOB 1 KOXXHO-MYCKVJIBHOIO MCIIKA. Hapenxm«a
CrpoeHue MUIEBAPUTEILHON, BBIUICIHTEIBLHOW W HEPBHOH cucTeM. [Ipucnocobnenne
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Ma0ckuX 4vepseil k napasutusmy. Cocalblumku. JKH3HEHHBIH UMK NEeY4EHOYHOrOo
cocasibluika. Jlentounbie yepsu. JKM3HEHHBIH LMK WKMPOKOro JeHTeua U OblYbEro
(cBMHOrO) uenHs. Jlpyrue mnpeACTaBUTENM MAPa3UTHYCCKUX IJIOCKHX YEpPBEH.
[Tpo¢unaxTika 3a001€BaHUH, BBI3bIBACMBIX MIIOCKMMH YECPBIMH.

Jlabopamopnsie u npakmuyeckue padomoi

H3yuyenne  JKHU3HEAEATENILHOCTH, BHEUWIHEr0 M BHYTPEHHEr0  CTPOCHMS
[PECHOBOHBIX MIOCKHX YEPBEH.

H3yveHne CTPOCHUS MAPA3UTHUCCKUX IJIOCKUX YEPBEi HA BIAXKHBIX Mpenaparax.

Tun Kpyrabie yepsn. OCOOCHHOCTH OpraHusanuu Kpyribix uepeed. CtpoeHne
KPYIJILIX YEPBEH HA PHUMEPE YE0BEYECKOM ackapuibl. [T0KpOBBI M KOKHO-MYCKY/ILHBIH
mMewok Hemaroa. Jlnupka. CrpoeHue n GYHKUMOHUPOBAHHE CHCTEM OPraHOB HEMATO,
JKH3HEHHBIH LHKIT YEI0BEYECKOH acKapH bl

Jlabopamopnbsie u npakmuyeckue padomst
H3yueHne CTPOCHHUS YEJIOBEYECKOH (CBMHOMN ) acKapu/ibl.

Tun Koabuareie 4vepBn. OcCOOEHHOCTH OpraHM3alMM  KoOJbYaTbiX 4YepBeii
Ha mpuMepe a0XkaeBoro yepps. CTpoeHHe MOKPOBOB M KOKHO-MYCKYJIBHOTO MEIIKa.
Oprasmszaumss  nojgoctd  Tesa.  CTpOEHHE  MHILEBAPUTENILHON,  KPOBEHOCHOM,
BBIZICTIMTEIbHONH M HEPBHOH cHcTeM. PasMHOKeHHE KombyaThix yepseil. Pasnoobpasue
KOJTbYaThIX YEPBEH.

Jlabopamopusie u npakmuueckue padoml.
H3yueHne BHEIIHEro 1 BHYTPEHHETO CTPOESHHUSA JI0K/IEBOTO YEPBH.
M3yuenne BHEIIHEro M BHYTPEHHEr0 CTPOSHHS MEIMIIMHCKON THSABKH.
H3yueHne cTpoeHHss MHOTOIIETHHKOBBIX YEPBEii.

Tun Monnwcekn. Oco0eHHOCTH oOpraHu3aimd  MOTHOCKOB, CTpoeHue Tena
MOJUTHOCKOB. PCﬂyKuHﬂ LICJTOMUYCCKON  TIOJIOCTH: NPpUYUHbI W NOCICACTBHA.
MOpMHPOBAHHE MAHTHHHOW MONOCTH W pakoBUHBL. CTpoeHHe W (PYHKUMOHMPOBAHHE
CHCTEM OpPraHoB MOJUTKOCKOB. PasHooOpasue MOILIHOCKOB. JIByCTBOpYATHIE MOJITIOCKH.
BproxoHorne MoLIHOCKH. ['0/IOBOHOTHE MOJLTHOCKH.

Jabopamopusle u npakmuyeckue padomsl.
H3yueHue BHEIIHErO U BHYTPEHHETO CTPOCHHS ABYCTBOPYATOrO MOJLTIOCKA.
H3yueHne BHENIHEro U BHYTPEHHETO CTPOESHHUS OPFOXOHOIrOro MOJLTIOCKA.
H3yuenne BHENIHErO U BHYTPEHHETO CTPOEHUS FOIOBOHOIOr0 MOJLTIOCKA.
H3yuenune CTpoeHHs pakOBHH MOJLTHOCKOB.

Tun Yaenucronorne. OcOOSHHOCTH OpraHu3alMyM  4YieHHCTOHOrUX. [lnan
CTPOCHUA YICHHCTOHOIOro »XHBOTHOTrO. Pezlyxuna BTOpH‘lHOﬁ MOJIOCTH TCIA: MPHYHHBI
1 nocaeacTeus. Pazaenenue tena Ha otaensl. KoHeuHocT unenncronornx. CTpoeHue u
(YHKIUMOHMPOBAHHE CHCTEM OPraHOB YWICHUCTOHOrUX, OpraHbl YYBCTB WIEHHCTOHOTHX,
OCHOBHbBIE TPYTIBI YIEHHCTOHOTHX,
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Kaace PakoobGpasubie. CtpocHue n mopdonorus pakooOpazHbIX HA NMPUMEPE
peunoro paxa. Paznoodpasue pakoodpasHbIX.

Knace IMaykooOpasubie. CtpoeHue 1 MOp(ON0Orus naykooOpaszHbIX HA MPUMEPE
nayka-kpecrosuka. PasnooOpasue naykoo0pasHbiX.

Kaace Hacekombie. Ctpoenne u BHewdsist Mmopdosiorust Hacekombix. Koneynoctu
MW POTOBBIC amnmnaparbl HAceKOMbIX. JKM3HEHHBINH IMKI HaceKoMmbIX. Hacexombie
C HEnoJHbIM MnpeBpaiieHueM. HacexoMbie ¢ moiHbIM - npeBpaileHuem. Kykonka.
OCHOBHBIC OTpPsibl HACEKOMBIX C HEMOJHBIM MpeBpalieHueM: [IpaMOKpBLIBIC,
[Tonyxkecrkokpeinbie, Buu u [Tyxoeabl. OTpsijibl HACEKOMBIX € MOJIHBIM PEBPALLEHHEM:
Kecrkokpbuibie, [lepenonyarokpeiibie, JIByKpbuibie, Yemyekpouibie, bioxu.

Jlabopamopusie u npakmuyeckue padomsi

H3yueHne BHEIIHEro CTPOSHHUS H KOHEUHOCTEH pakooOpa3HbIX.

H3yueHne BHYTPEHHEr0 CTPOEHHUS pakooOpasHoro.

M3yueHne CTpoeHns pOTOBOro anmnapara i KOHEYHOCTEH HaceKoMOro.

H3yueHnue BHYTPEHHErO CTPOCHHS HACEKOMOT 0.

H3yyenne BHEWIHErO CTPOEHNUS H OMOIOIHHM HACEKOMBIX PA3HBLIX OTPSI/IOB.

OnpeneneHne MpeacTaBUTENCH pasIMyHbIX OTPSJOB H CEMENCTB HACEKOMBIX
C HCIIOL30BAHUEM OITPEAEIIUTENCH.

Tun Xopaosbie. OcoOCHHOCTH OpraHu3alii XOPJAOBbIX KMBOTHBIX. [IpH3Haku
XOPAOBBIX JKHBOTHBIX: IJIOTKA € JKaOEPHBLIMHM LUEJISMM, XOpjaa, HepBHas TpyOka,
IHAOCTHIIB, MOCTHATAILHBIA XBOCT. [10J10CTH TE€Ia XOPAOBLIX KUBOTHBIX.

[Toarun [NonoBoxopaosebie. CTPOSHHE W IKM3HEACATENLHOCTD JIAHLIETHUKA.

Jlabopamopusie u npakmuueckue pabomot
M3yueHne BHEUIHEr0 W BHYTPEHHEr0 CTPOEHHS JIaHIIETHHKA Ha (PUKCHPOBAHHbBIX
npenaparax.

Pa3noo0pasue u BOTIONHS MO3BOHOYHBIX JKHBOTHBIX

OOumii 0630p CTPOSHHS W Pa3BUTHS MO3BOHOYHBIX JKHBOTHBIX.

®opmupoanne ckenera. Kocty w xpsamm. Otaensl  Tena MO3BOHOYHBIX
KMBOTHBIX. BUCHEpaabHbIil U TYJIOBHIIHBIA OT/e/bl. OCHOBHBIE TPYIIBI MO3BOHOYHBIX
KMBOTHBIX. bBecuemocTHeie M uenocTHOpOTHIC. JKalepubie ayru, (opMmupoBaHue
YEITHOCTEH.

OcoOCHHOCTH CTPOCHHUS CHCTEM OPraHOB MO3BOHOMHOrO JKMBOTHOTO. Ilomocts
tena. IlnmeBapurensHas cucrema. KpoBeHocHas cucrteMa. /lpixatenbHas CHCTEMA.
Meranedpuanansras BeiaeauTeNbHas cuctema (mouku). Hepsuas tpyOka. Otaensi
HEPBHOI CHCTEMBI.

Hajaknacce Pei0bl

OcoOeHHOCTH CTPOCHHS M OPraHu3aluy peId HA TPUMEPE PEUHOTrO OKyHs. Yeunys
pei0. Ckener pui®. CTpoeHHE MHILICBAPHTENILHOM, KPOBCHOCHOW M BBIACTHTCIBHOM
cucrem, Jlpixanue y peid. JKadpsl pui® u sxabepHblii annapar. HepeHas cucrtema poid.
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Opranst yyBeTs poid. bokosas smuus. Xpauiesble puidbl. OCOOEHHOCTH CTPOCHUS W
AKusnenesrenbHocTH. Kocrheie pei0bl. Jlydenépeie u sionacrenépoie puiobl.

Jlabopamopusie u npakmuueckue padomst.
H3yuenune BHEIIHEro W BHYTPEHHETO CTPOEHUs PHIOBI.
H3yuenne ckenera KOCTHBIX M XPALIEBBIX PbID.
H3yuenne pasnoodpasus pbld.
Onpenenenne Boszpacra peid 1o yeuye.

BbIX01 n03BOHOYHBIX HA cymy. AMpudnn, niu 3eMHOBOIHbIE

[TpennocbuUlkK  BbIXOJAA MO3BOHOYHBLIX Ha cywy. DopMHpOBaHHE PbIYAKHOM
KOHEYHOCTH. OCODEHHOCTH CTPOEHHs M opraHu3aund aMm(puOMii Ha npuMepe TpassHOM
nsrywku, Ckener amduOuii, oraensl no3poHounuka. [luwmesapurensHas cucrema
y ampuoOuii. CTpoeHHE KPOBEHOCHOW CHCTEMBLI W pasjesienue Kposd vy amduduii
(aprepuaibHBIi KOHYC). JIbixanue y am@uodnii, poas uyemoctHoro annaparta. KoxkHoe
abixanne. GopMUPOBAHUE TYJIOBHIIHBIX MOYEK M UX ocobeHHocTH. HepsHas cucrema.
Opranbl yyBCTB. JKH3HEHHBIH LMK ampuOmii. ["omoractuk. Heorenus y ampudnii u
peryasums meramopdosa. OCHOBHBIE rpynnbl aMpUOnii.

Jlabopamopnsie u npakmuueckue padomsl
H3ydyeHne BHEUIHEro U BHYTPEHHErO CTPOSHUS JIATYIUKH ¥ TPUTOHA.
H3yuenue ckenera JsrymkH.
M3yuenne HHAMBHAYATBLHOTO Pa3sBUTHA 3€MHOBOHOIO.

Amuunorsl Penruaun, nian Ilpecmbikarmmecs

[IpucriocoGnenus MO3BOHOYHBIX KHBOTHBIX K Pa3BUTHIO HA Cylue. 3apoAbllIeBble
00onoyk u uxX GyHkuuu. OCOOEHHOCTH CTPOCHMS M OpraHu3audu  PernTHIIMH
Ha MpUMeEpe MpeITKON sAmepuibl. OCOOEHHOCTH CKesleTa W KOHEYHOCTEH penThiIni.
['pynnas knerka. JIpwkenue y pentunmii. [Tumesapurensias cucrema. KposeHocHas
cucrema. Kpyru kposooOpaieHus v pa3jiesieHue KpORHM B JKey0uke cepana. Jlprxanue
pentunuii. MGopMUpOBaHWE Ta30BLIX MOYEK M MX 0coOeHHOCTH. HepsHas cucrema.
Opranet uyBeTB. PasmMHOKeHHE M pa3BuTHE penTianii. OCHOBHBIC TPYNITbI PENTHIIHIA

Jlabopamoprsie u npakmuueckue padomsi
M3yueHne BHEIIHErO U BHYTPEHHETO CTPOCHHUS SILEPHILLBI.
H3yuenune ckenera smepuibl.
H3yuenne pasHooOpazus MpecMbIKAFOUINXCS.

THus

OcoOeHHOCTH CTPOEHHS W OpraHu3allMi NTHIL HA TIPUMEpPEe CH30ro roayos.
[Ipucniocodnenus nrun Kk nonéry. Ilepesa. Passute nepa, cTpykrypa nepeeB. THIibI
nepbeB. OcoOeHHOCTH B CTPOCHMH ckeneta. Llepka, npsskka. DOPMHPOBAHHE KHJIA.
OcoOEeHHOCTH  CTPOEHWS  MHUINEBAPUTENbHONH cucTeMbl.  CTpoeHME KPOBEHOCHOI
cucremsbl. Paznenenne kpou B cepaue. Kpyru kporooOpauienus y ntut. OcodeHHOCTH
ABIXATENBbHONH CHUCTeMbl. Bozaymnbie Mmemku v napabponxu. MexaHu3Mm JBOHHOTrO
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abixanus. CTpoeHue HEpBHOH cucTeMbl. Paspurue mozkeuka. OpuHeHTAUMs NTHLL
Opransl  yyBcTB. BeigenutensHas cucrema. Passurue nrmun.  Crpoenue  siiua.
®opmupoBanue siineBbix odonouek. [loseaenue nrun. ToxkoBanme, MDopmupoBaHue
rHE3 .

Jlabopamopnsie u npakmuyeckue padomsi
M3yuenue BHELIHErO W BHYTPEHHETO CTPOSHHS ITTHLL.
H3yuenne ckesnera nruibl.
H3yueHnEe BHEUIHETO CTPOCHUS U MEPEBOTO MOKPOBA MTHIL,
H3yueHne crpoeHus siila nrHil.
OnpeaeneHue NTULl ¢ UCMOIL30BAHUEM ONMPEACITUTENCH.

Maexonurawmne

OcoOeHHOCTH CTPOEHHS W OpraHu3auri MIIEKOMMTAIOMMX HA MPUMEpe A0MOBOM
Mbiti. Dopmuposanue mwepetd. Ctpoenne Bosoca. Tunel Bosioc. CallbHbIE U MOTOBHIE
Aenespl. Ckener muekonuTarommx. OcoOEHHOCTH CTPOEHMs CKeNeTa KOHEYHOCTEH.
3yOHas cuctema. Cps3b 3yOHOH cHCTEMBI C THMOM NUTaHWA. PasHooOpasue 3yOHBIX
ciucrem. [InimeBaputenbHas cucremMa MieKonuTarommx. OCOOEHHOCTH CTPOEHHS
MUALIEBAPHTENILHON CUCTEMbBI Y  PaCTUTENILHOSIAHBLIX  MieKonuTaloumx. Crpoenue
KpoBeHOCHOH cucrembl. Kpyru kposooOpaiienus. [lbixarensnas cucrema. CrpoeHue
NErkux, ansBeonspuoe avixanue. Juadparma. TynoBHIIHBIE NOYKM M HEDPOHBI
MJEKONMUTArOIUX. OCOOEHHOCTH HEPBHOH CUCTEMBI MJIEKONUTAIOMMX. Opranbl 4yBCTB.
Pazsutie muekonuratonmx. GopMuposBanne naaineHTel. OCOOEHHOCTH MUIALEHTAPHOrO
nutanud. Cucrema muekonutaomux. [leppossepun. Cymuyarbie  MIIEKOMHTAROIINE.
[Inanentapueie muekonutaronme. CoBpeMeHHas CHCTEMA MJIEKOTTHTAFOIIUX.

Jlabopamopnusle u npaknuiyeckue padomot
H3yuenue crpoeHus yepena v 3yOHON CHCTEMbI PA3/IMYHBIX MJIEKOINHUTAOLINX.
H3yuenne pasHooOpasus MIEKOMUTAKOLIHX.
H3ydyeHne CTPOEHHUS CKEIeTa MIIEKOMUTAKOIIHX.

IBOJIOLHS H IKOJTOTHSI JKHBOTHBIX

OBomouus 6€Cno3BOHOUHBIX YKUBOTHBIX, DBOITIOIHS XOPAOBbIX JKHBOTHBIX.

Cpena oOutaHust M HKOJOrMYMECKass HUIIA.  DKOMOTHYECKHE  (DaKTOPBI
AOuoTHueckue, OHOTHYECKHE M aHTPONMOreHHble (pakTopbl. OCHOBHBIE IKOJIOTHYECKHE
3aKOHBI. 3aKOH ONTHMYyMa. 3aKOH JIMMUTHpYROLIEro (aktopa. 3aKOH 3KOJ0THYECKON
WHIAMBUAYAIbHOCTH BHOB. [Iprcnocodnenns opraHusMoB.

Boanas cpena oOutanus. Xapaktepuctuka BOAHOH cpeasl.  [InoTHOCTH
1 Temneparypa Bojasl. Con¢HOCTb BOAOEMOB. PaCTBOPUMOCTH KUCIIOPOAA M YTICKHUCIIOTO
rasza B Boae. Mopckue opranu3mbl. [11aHKTOH, HEKTOH, OeHTOC. OCOOEHHOCTH CTPOCHUS
MJAHKTOHHBIX OpraHu3MoB. [IpucnocoOneHus K *u3HU B ToMEe Bojbl. OcoOCHHOCTH
cTpoeHus 1 Ouonoruu GEHTOCHBIX Opraiu3MoB. [IpecHoBoAHbIC Opranu3Mbl. [Tpobnemsl
ocmoperyssiau. [Tpucnocobnenns opraHu3MoB K JKM3HH B MOPCKOH W MPECHOMH BOJE.
BropruHoBO1HBIE OpraHu3Mbl. DOPMHUPOBAHKE MJIABHUKOB M MJ1aBATEIbHBIX NEPETIOHOK.
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Hazemno-so3nywHas cpeja oduranus. XapakTepucTHKa Ha3eMHO-BO3YLIHOM
cpeabl oduranus. [LIOTHOCTE M BI@KHOCTL Cpeabl. BbIXOA KMBOTHBIX HA Cyully.
[Tpumepsl apganTanmii K HA3¢MHBIM YCJIOBHAM 0OuTaHus. DopmMupoBaHuE JErKHX,
MAJIBITATHEBBIX COCYA0B H KYTHKYJIbl Y WICHHCTOHOTUX. POPMUPOBAHHE KOHEYHOCTEH.
OcoOeHHOCTH AbIXaHHS M BOAHOrO OanaHca y HA3EMHBIX OPraHM3MOB. Ajantaumu
K NOAETY y NTHL, HACEKOMBIX H PYKOKpbUIbIX. [1paBuino Annena. I1pasuno beprmana.

[Tousennas cpena oOuranus. XapakTepHCTUKA IMOYBEHHOM Cpeiabl OOUTaHMS.
OcoOeHHOCTH CTPOCHHUS W aZanTaliy MOYBEHHBIX OPraHu3MoB. AanTanuy KOJIbYaThiX
yepBeil, HACEKOMBbIX M IMO3BOHOYHBIX JKMBOTHBLIX K ITOYBEHHON cpejie 0OuTaHus.

Opranusmennas cpeaa oOuTaHusi. XapakTepHCTHKA OpraHu3MEHHON  Cpelibl
oburanus. [lpucnocoOsieHnss OpraHu3MoOB K mapasuTusmy. B3aumMooTHOEHHs
napasuT—xo3auH. [lapasutel W MapasMTOWABL. DKTOMAapasuThl W IHAONAPA3HTHI.
[lapasuTHueckue  TUIOCKME,  Kpyrible, Koiap4arbie  uepBu. [lapasutnyeckue
YICHHCTOHOTHE. (DOPMUPOBAHME MPHCOCOK H KPHOULEB. (POPMHUPOBAHHME TMJIOTHBIX
MOKPOBOB. PeYKIHs CEHCOPHBIX OPraHoB M JIPYIHX CHCTEM OPraHos.

Hemoncmpayuu KUBBLIX JKHBOTHBIX, 4Yy4Yesl, KOJUIGKUMH, pasaaro4HOro marepuana,
MyJsKe 1 moaenei, tabimi, cnaiaos, BuaeoguabMoB M caiitoB MHTepHera,
MOKa3bIBAIOIIMUX MPUCTIOCOOICHHOCTh KUBOTHBIX K VCJIOBHAM Cpejibl 0OOMTaHMS,
LEMH U CETH MUTAHUA B IKOCHCTEMAX, PacrpoCTPAHEHHE JKMBOTHBIX B MPUPO/IHBIX
30Hax 3eMim, reorpaduyeckux Kapr (KHBOTHBIH MHP 3eMJIH).

Jlabopamopusie u npakmuyeckue padomot
M3yuenne npupoaHoro cooduiecTsa: cocraBa u CTpyKTYphbl.
DKCKYPCHS HIIH BHICOIKCKYPCHS.
Ce30HHBIE SBACHHS B JKU3HH JKHBOTHBIX.

7KHBOTHBIE H YeJ10BEK

BozaeiicTere 4enOBEKa HA JKUBOTHBIX B MPHPOAC: MPAMOE M KOCBEHHOC.
[TpOMBICIIOBBIE KMBOTHBIC (PLIOOJIOBCTBO, OXOTa). BeaeHue npoMbicia JKHBOTHBIX
HAa OCHOBE HAy4HOro noaxoaa. OaoMalnHHBAHHE JKUBOTHBIX. JIHKHE MPEAKH AOMALIHUX
AUBOTHBIX. Cenexkums. [lopoasl. HckycctBeHHblit 01O0p. KoHTpacTHbie (opMmbl
JKUBOTHBIX 110 OJTHOMY M TOMY JK€ MPU3HAKY B npeaenax oAHoro suaa. KnoHmposaHue
AKUBOTHBIX. KJIETOUHBIE, XPOMOCOMHBIE  TEHETHYECKHE TEXHOJIOTHH B CO3/IaHHH HOBBIX
MOPOJI CENbCKOX03ANCTBEHHBIX JKHBOTHBIX.

3HQUEHUEC  JOMALIHWUX  OJKMBOTHBIX B JKM3HH  uenoBeka.  JKHMBOTHBIC
CCJIbCKOXO34HCTBEHHBIX yroauil. [ItnieBoacteo. JKHBOTHOBOACTRO. PacnpocTpaHéHHbIe
HH(pEKIMOHHbIE 3a00NeBaHUs V AOMAUIHMX JKUBOTHBIX. Dnu300Tuu. [IpuHumMnbI
NMPOQUNAKTUKH U JICHCHUS PACTIPOCTPAHEHHBIX HHOCKUNOHHBIX 3a00/1¢BAHUH TOMALTHUX
’KUBOTHBIX. JKMBOTHBIE-BPEAUTEIN, METOIbI OOPHOBI € JKUBOTHHIMH-BPEANTENSAMH.

['opon kak cpena oOutaHMs, cO3JaHHas YenOBeKOM. CHHAHTPOMHBIE BH/IbI
KMBOTHBIX. AJanTanus )KUBOTHBIX B VCJIOBHAX ropoaa. BoccTaHoB/IeHHE YHCIIEHHOCTH
PeAKHX BHAOB JKMBOTHBIX: 0CO00 oOxpaHsembiec npupoaHeie tepputopun (OOIIT).
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buochepubie pesepsarbl. KpacHas kHura »uBOTHbIX Poccun. Mepel coXpaHeHus |
BOCCTAHOBJICHHS JKHBOTHOI'O MUPA.

Hemoncmpayuu  uyuen, xowekuuil, tabauu, cnaiaoB, BUACO(UIBEMOB W CAHTOB
HHTEepHETA, MOKA3BIBAKIIMX OXPAHSEMBIX W MPOMBICJIOBBIX KHBOTHBIX, CIOCOOHI
pbIOOJIOBCTBA, OXOThbl, AKKJIMMATH3allMU W pPa3BeJCHUs JAOMAUIHUX JKMBOTHBIX,
JKUBOTHBIX CEITBCKOXO3AHCTBEHHBIX YTOAHH, COCOOBI OXPAaHb! PEAKUX JKUBOTHBIX,
MPUBJICUYCHUS U OXPaHbl JKHBOTHBIX FOPOAA.

Jlabopamopusle u npakmuyeckue padomsi
H3yueHnEe HACEKOMBIX-BPEAUTEICH CENTbCKOX035HCTBEHHBIX KYIbTY].
Habmoaenus 3a nTunamu B rOpoACKoON cpeae.

9 KJIACC

Beenenne

Cucrema OMONIOrMYECKHX HAYK, M3YYAIOLIMX YE€JIOBEKA: LMTOJIOMUS, TUCTONIOINS,
IMOPHOJIOrUst, FEHETHKA, AHTPOIOJIONUS, AaHATOMUS YesloBeKa, (PU3MOIOrHs YEJ0BEKa U
APYIrUe MEAMLMHCKHUE HAYKH.

[Tpodeccun, ceszanublie ¢ Haykamu O yenoseke. [lepernekTusbl pasBUTHs 3HAHKMII
00 OpraHu3Me YeJIOBEKE H €ro CBA3AX C OKPYIKAOLIEH Cpe/1oi.

JlemoHncTpaums Talbnmi, crnaiaoB, BHACOQWIBMOB M caiitoB  MHTEpHETA,
MOKa3bIBAIOIIMX pasHele OWOJIOrMYECKNEe JUCIMIIIMHBI, CBA3aHHBIE € H3YYEHHEM
yesioBeKa, NPOQECCHii, CBA3AHHBIX C H3YYEHUEM OpraHu3Ma YeJlOBEKa U MEULIHHOIA.

O0wnii 0030p KJIETOK U TKAHEH Oprann3ma ye/10BeKa

OOMeH BeElIECTB Kak OCHOBA JKM3HHM YeJOBEKA. Benkw, JMnMIbl, YIJIEBOJIBI,
HYKJIEMHOBBIE KHMCIOTHI, HU3KOMOJIEKYJISIPHBIE COCMHEHHWA, BKJIKOYAas BUTAMUHBI,
XUMHUECKOE CTPOEHHME, OCOOEHHOCTH M (QYHKUMM OEnKOB, JHMMWIOB, VIJIEBOJIOB,
HYKJIEMHOBBIX KHCJIOT W HHU3KOMOJEKYIAPHBIX coeauHeHnid. AT® — yHuBepcasbHas
JHEepreTuyeckas Bamora kiaeTkd. OOwee noustue o karabonusme (Ha npumepe
KJAETOYHOrO JbIXaHWs, Ha4yMHas C [OArOTOBHTENLHOrO 9STana) W aHabonusme
(Ha npumepe Ppa3nMuHBIX OMOCHHTE30B, NPOMCXOAMX B KiaeTke). CpaBHEHHE
KJETOYHOrO JbIXaHusa W OpoxeHus. Perynsums OelKOBOTO, YI/IEBOJAHOrO, JHIUAHOIO
obmena. [lIpsmbie U oOparHbie CBA3M B peryisuun. Ponbk (pepMEHTOB M rOpMOHOB
B mpoueccax odmeHa pemiecTB. Hapymenus OMOXMMMUYECKMX TPOIECCOB B KIETKE:
aBUTAaMHHO3bI, JIePEKTHI B padoTe onpeaenéHHbIX (EPMEHTOBR H APYToe.

Luronorus. MuorooOpasue wi1etok M ux aupdepeHumnanns. IMOPHOHATBHBIC
CTBOJIOBBIC KJICTKH, MHAYIIMPOBAHHBIC TUTFOPUIIOTECHTHBIC CTBOJIOBBIC KIIETKH, CTBOJIOBBIC
KJIETKH B3POCIOTO YEIOBCKA.

Knerounble KOHTAKThl. MONEKYJISPHBIC OCHOBBI OTBETA KJIETOK HA CHUTHABL
[TonsTue kaeToyHoi rulenu. JIMMHUT KIAETOUHBIX AENCHMI, 00IIEe MNpeacTaBIeHHE
O CTapEeHHH Ha KJIETOYHOM H MOJICKYJISPHO-OMOJIOrHYECKOM ypoBHE. OOuiee noHsTHE
0 pakoBO# TpaHc(oOpMaluK KIETOK.
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Jabopamopusie u npakmuyeckue padomi
[IpocMOTp 2IEKTPOHHO-MUKPOCKONUYECKHX (ororpaduii npenaparoB CTpOCHHS
KJICTKH M MEIKKJICTOYHBIX KOHTAKTOB.

Tunel TKaHel OpraHu3Ma 4Ye/IOBEKA: JMUTC/IMANbHAS, HEPBHASA, MBIILICYHAS,
COCMHHUTE/IbHAS TKAHW. XapakTepucTuKa W Kiaccu(umkauuu snurenueB, HepeHas
TKaHb: Helipoubl ¥ Helporims. Crpoenne U pusnonorus neiipona. [lorenuman nokos u
noTeHunan aeicTeus. [1poBeaeHne HepBHOro nmnynbea. Knaccuduxauus u MEXaHu3MBbl
paborbl cunancos. Helipomeauaropsl u ux peuentopsl. MblieyHas TKaHb: CKeJleTHas,
cepacuHas v rnaakas. CTPOEHHME COKPATHUTEIBLHOrO anmapara MnonepeuHO-noaocaThiX
MBI, MOJEKYJISIPHBIE MEXAHU3MbI COKpALIEHUs ¥ pacciiabiienus. OTauuus riankon
MYCKYJIaTypbl OT MONEPEYHO-11010caToil. DU3HONIOrus BO3OYIMMOCTH W COKPATUMOCTH
rmajkoi MpleyHol TkaHu. CoeaMHHUTENbHAsA TKaHb. CBOWCTBA, Pa3lMYHBIE THIIBI
KJIETOK, XapaKTePUCTHKA MEKKIETOYHOro BetecTsa. Kiaccuukauns coeiHHUTEIBHBIX
TKaHEl. COOCTBEHHO COCIMHMTENbHBIC TKAaHW, TKAHW BHYTPEHHEH cpeibl, Xpsauesas
TKaHb, KOCTHAs U JpYyrue.

Jlabopamopusie u npakmuyveckue padomsi
MuKpockonupoBaHHue npenapaTros OCHOBHBIX TUIIOB TKaHEIA.

Hepsrasi cucrema

Knaccndukaums HepBHO#t cuctembl. [leHTpanbHas v nepudepuueckas HepBHas
cucrema. CrpoeHue Hepsa, 000/104KH, Ki1accH(pukams HepBoB. CTPOSHUE CIIMHHOIO M
rOJ0BHOrO Mo3ra. MPYHKIMH OTAENOB CAMHHOrO mosra. [IpoBojsmme nmyTH CHHHOIO
MO3ra. AHArOMMs rOJIOBHOIO MO3ra: MpOoAOroBaTbii MO3r, CTBOJ MO3ra, CpPeAHMH,
MPOMEKYTOUHBIH, MepeAHnii Mo3r. CTPOEHHE MO3KEUKa U KOPbI OOIBLIHX MOJYIIAPHI.

GDOYHKUMH  OTAENOB TIOJOBHOIO MO3ra W MX 4acrteil. UepenHoMOo3ropbie
M CIIMHHOMO3roBbie HepBbl. CoMarHuyeckas W BereraruBHas HepBHas cucrema. LieHTpbl
COMAaTHYeCKOW W BEreTaTMBHOM CHCTEM B IIEHTPAJIbHOM HEPBHOH CHCTEME.
Pednexropnas nayra. Pednextoproe konbuo. Hediponnas cers. Knaccmpukanmu
peIeKCoB: MOHO- M TMOJUCHHANTHYECKHE, OE3YCIOBHBIE U YCIIOBHBIE U Apyrue. Ponb
uccaenoBanuii  WM.I1.  TlaBnoa. @ynkumonanbHeie cucrembl [LK.  AHOxuHa.
Hcnonb3oBaHue npuHIHna padoTel HEIHPOHHBIX CETEH B MCKYCCTBCHHOM MHTEIUICKTE.

Hapymenus paborel HepBHOH cucTembl. Helpoaerenepaiy M COBPEMEHHBIE
MeTOAbl uX JneueHus. MHcynbT. JlekapeTBa, NMpOXOAsLIME W HE MPOXOASLIHE HEpes3
remarodHuedarnyeckuii  Oapbep. MeTOABI  MCCIEA0BaHUS MO3rOBOH  AKTHBHOCTH
M CTPOCHMS CTPYKTYP HCPBHOH CHCTEMBI: 3neKkTposHuedanorpadus, perucrparus
AKTUBHOCTH  Pa3/M4HBIX OTACNIOB MO3ra, MAarHUTHO-PE30HAHCHas ToOMOrpadus,
KOMIIbrOTEPHAs TOMOrpagpus. MaTepdeiic Mo3r—KoMneroTep.

Jlabopamopnusie u npakmuueckue padomoi
H3yueHne ruCToIOrHYeCKuX Npenaparos OPraHOB HEPBHOM CHCTEMBI.
H3yueHne CTpOeHHS roJIOBHOIO MO3ra Ha MakeTax.
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CeHncopHbie CHCTEMBI

CrpoeHue CEHCOPHBIX CHCTEM: PEUENTOPbl, MPOBOAALIAS YaCTb, OTAEN KOpbI,
ocymectBiastommii - odbpadorky  uH(popmaumu.  Knaccudukanmsi  penentopos:
IKCTEPOPEUECNTOPLl,  MHTCPOPEUECNTOPLL,  MPONPHOPELENTOPL,  MEXaHHYECKHUE,
TEMNEPATypHBIC, XUMH4YECKHEe, OOonepbie W apyrue peuentopel. COMaToCEHCOpHas
cHCTEeMA.

Crpoenue riasa. 3puTe/ibHbIE PELEnTOPL! (MaJoYK | KONO0UKH ). DusnyecKue u
XUMHYECKHE OCHOBBI BOCHpusitus ceera. Yépno-Oenoe u userosoe 3penue. CrpoeHue
ceryarkd. [lpoenenne w  oOpadorka 3pUTENLHONO CUrHaia. AKKOMOJALMSL.
bunokynsproe 3penne. Hapywmenus 3penus u ux npuuunbl 3adonesBaHus rjasa
(KOHBIOHKTHBAT W Jpyrue) U ux mnpodunakruka. COBPEMEHHBIE METOIBI JICUCHUS
HapYIIEHHI 3pEHMs: Jla3epHas KOPPeKIMs, 3aMeHa XpycTallKa, KJIETOYHas Tepanus,
MPOTE€3MPOBAHME IJ1a3a U JAPYTHE.

CTpoeHue HapYKHOTO, CPEAHEro U BHYTpeHHEro yxa. Koprues opran. Mexanusm
BOCHPUATHS M 00padOTKH 3BYKOBBIX BOJIH. CBsi3b UEHTpA CllyXa M LEHTpPa PeyH.
Hapywenust cinyxa u ux npuudnbl. 3adofieBanus OpraHoB cliyxa (OTHT W Jpyrue
zabonesanus) U ux npoduiakruka. CoBpEMEHHBIE METOIbI JICYEHHS HAPYLIEHWI cliyxa:
CIIYXOBOH armmapar, mnpoTe3HpoBaHHE W JApyrue. AuHaromuss W (QU3HOIOrUs
BecTUOyAspHOro annapara. OTONUTOBBIN anmnapar.

Opranbl  BKyca, OOOHSHHMS, MBIIIEYHOTO M KOKHOMO YYBCTBA. aHATOMMSA
1 HU3HONOTHS, X HAPYILEHHMS.

Jemoncmpayus pazdopHbIX MOJIENIEH 171a3a 1 yXa.

Jlabopamopusie u npakmuveckue padomoi
H3ydenune crpoeHus opraia 3peHus (Ha MYJISKE M BJIQKHOM Tpernapare).
H3ydeHne CTpoeHus opraHa ciyxa (Ha MyJIsiKe ).
H3yueHne rucTosIorHueckux npenapaTos OpraHoB 4yBCTB.

JHAOKPHHHAS CHCTEMA

OnpeaencHue 1 OCHOBHBIC XapaKTEPHCTHKN rOpMOHOB. Kimaccuuxauus ropMoOHOB
M0 XMMHHYECKOMY CTpoeHHK. Knaccuukanus peuentopoB ropMoOHOB. MONCKY/IAPHBIC
MEXaHHU3Mbl JICHCTBHSA TOPMOHOB HA KJIETKH-MHIIEHH.

DHAOKpUHHAs (PYHKUMS runoTanaMyca. JKenessl BHYTPeHHEH cekpenun (runodus,
MUGU3, UTOBUAHAA JKENe3a, MapalMTOBHAHBIE  KENIE3bl, HAIMOYEUYHUKH),
BBIZICNIAEMBIE MMM TOPMOHBI W MUX (QyHkumu. JKene3pl CMEMaHHONH CeKpeluu
(no/uKenyA04uHas Keie3a, MOJOBLIC IKENE3bl), BBIACIAACMBIC MMH TOPMOHBI M HX
(yakumn. 'mnoranamo-runo(u3apHeic KOHTYPBI PEryIsLUN ICSTEIbHOCTH HEKOTOPBIX
JKENE3 BHYTPCHHEH cekpeuun. HapylieHus, CBs3aHHBIC ¢ TMNO- M THOCPHYHKUUAMU
ropMOHOB. Buael caxapHoro auadera n ux ocnokHenus. Knerounas tepanus B ICHCHUN
IH/IOKPUHHBIX 3a00neBanuii. Mukceaema.

[Tpoune opranbl ¥ TKaHW, BHIJACASIOIIHE TOPMOHbBL: TOYKH, CEPAIE, JKEIYA0UYHO-
KUIIEYHBIH TPAKT, JKUPOBas TKAHb U JIPYTHE.
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Jlabopamopusie u npakmuueckue padomsi
W3yueHne rucTOOrHYECKUX MPENapaToB YHI0KPUHHBIX OPraHOB.

Iloseaenue

Pednextopras Teopus noBeacHus. HacneaCTBCHHBIE M HEHACTCACTBEHHBIE (JOPMBI
nosejenus. [lpocreiitume yenosubie peduexkcel. UHcTpymMenTanbHoe u apyriue Gopmsl
obyuenuns. Llens. Motu. Pednexc. Ilorpebnocts. Pedneke uemm no IlaBnosy.
Junamuueckuii crepeotun. MMnpuHTHHr. (MUKCHPOBAHHBIC KOMIUICKCHI JBHIKCHHI.
Curnanbhbie cucrembl. Peub. Mpitienune. [lamsts v €€ puabl. KoruutuHbie (PYyHKUNU
HEPBHOMH CHCTEMBI. PONIb pa3HbIX OTAEIOB FOJIOBHOIO MO3Ta B PEryJIALMU ABHIKCHUH, CHA
1 0OAPCTBOBAHMSA, U APYTHX CIOKHBIX MPOLECCOB. MeXaHn3Mbl BOSHHKHOBEHHUS YMOLMH.
HeliporymopasnbHas peryJisitiis noJoBoro noseaeHus. Hapywenus noseaeHus, ux cassb
¢ paboTO#H HEPBHOMH W SHAOKPHHHON CHUCTEM, COBPEMEHHBIE METO/IbI JICYEHHS.

Onopuo-aBHraTe/IbHLIN annapar

KocTn. AHaroOMHs KOCTH: HAJAKOCTHHMIA, BHYTPEHHEE BELIECTBO KOCTH. OCTEOH.
Knaccupukauus kocreil. Pocr  kocreidl. CoeaMHEHHs  KOCTEH:  NOABHIKHBIE,
MOJYMOABHIKHBIE, HEMOABHKHBIE, CTPOEHHE CyCcTaBa M CYCTABHON CYMKH.

OceBoii ckener: uyepen, MNO3BOHOYHMK, pé€Opa, rpyamHa. Koctun aMieBoro
M MO3roBoro oraenosB 4yepena. Otienbl MO3BOHOYHHKA, OCOOEHHOCTH CTPOECHUS
MO3BOHKOB B PpasHbIX OT/AENax, MEKIO3BOHOUHbIE CoeaHEHMs. CTPOEHHE TIpyaHOMH
KJIETKH.

Ckenerbl M0sICOB KOHEYHOCTEH M CBOOOJAHBIX KOHEYHOCTEH: aHaTOMHYECKHE
0COOEHHOCTH BXOJALIMX B UX COCTaB KOCTEH.

HapyiieHnus cTpoeHust ckeneTHoi cuctembl. Bo3pacTHbIE H3MEHEHHUS, OCTEOMOPO3.
Tpasmsl. 3aboneBaHus OMOPHO-ABUIATEILHOIO arrapara, CBSI3aHHbIE
¢ npamoxosieHnem, CoBpeMEHHbIE WHBA3UBHBIE M HEWHBA3MBHBIC METO/Ibl JICUECHHUS:
MPOTE3UPOBAHHE CYCTABOB M MEKMO3BOHOYHBIX JHCKOB, WCIPABICHHE KPHUBH3HBI
[MO3BOHOYHHKA U APYTHC.

Hemoncmpayua ckenera 4YelnoBeKa, uepena, KOHEYHOCTEH, MO3BOHKOB, pacrujioB
KOCTEM.

Jlabopamopusie u npakmuyecxkue pabomsi
H3yueHue CTpoeHHs CKElleTa YelOBEeKa Ha MakeTax.

Meier.  Pabora Mbilg 1m0 NEPEMEIICHUIO KOCTHBIX PbIYaroB.  MBbILIIib,
NPUKPCIUIAKIIUCCA JABYMSA KOHUAMH HWIIH OJAHMM KOHLOM K KOCTSM. Mumuueckme
MBIIIIBI KAK TIPUMEP MBIILILL, HE MPUKPETUISIOIIAXCS K KOCTAM.

Mpimna kak oprad JOKOMOUMH. OO0moukH Mbimibl. CyXOKWwins W CBA3KH.
IlBPll“aTeﬂbeIe CAWHUILIBL. Mb]ll]llbl-CHHCpﬂ*lCTbl H @HTArOHMUCTLI. HepBHaﬂ peryiasanus
paGoThl Meitiil. Poib CIMHHOIO MO3ra, MO3KeUYKa U KOpbl OOMBIINX MONYIIApHii,

OcHOBHBIE MBbIIIIBI Tena uenoBeka. Haubonee pacnpocTpaH€HHBIE TpaBMBbI
MBILICYHOH CHCTEMBI M METOAbl MX MPOPUIAKTHKHA. ATpO(HMsS MBILIL, TPUYUHBEI U
NIeYEHHE.
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Jlabopamopusie u npakmuyueckue padomoi
OkazaHue nepBoii MOMOLIM [TPH TOBPEIKACHHN CKEIETA M MbILLIIL

KpoBenocHas n inmdarnueckas CHCTEMbI

Ocobennoctu cTpoeHHs ¥ (PYHKUHMOHUPOBAHMS CEPACYHON MBILILBLI. AHATOMHS
cepaua: IHAOKapA, MHOKap, dMHKaAp, NEpPUKapi, Keay104KH, Npeacepans, KianaHbl
cepaua. Mexanuyeckas padora cepaua kak Hacoca. Cepaeunblii UKL AprepualibHOe
nassenue, nyasc. Apromarus. [IpoBoasuias cucrema cepaua. Dnekrpuyeckas padora
cepaua. DnekrpokapauorpamMa. HepeHas u rymopanbHas perynsanus padoTel cepaua.
Hapywienus padotel cepaua. ['unepronnueckas 001€3Hb, CepaACUHas HEA0CTATOUHOCTD,
aTepPOCKIICPO3 KOPOHAPHBIX COCY0B, MH(pAPKT MHOKapaa u Tak aanee. lllyHTupoBanue,
AHIMOMJIACTHKA, KJIETOYHAs Tepanus M JPYTHE COBPEMEHHBIE METO/bI JICYEHHS
cepaeunbix Oonesneit. Tpancnianraums cepaua.

Jlabopamopubsie u npakmuveckue padbomoi

[TpocMOTp FHCTONOrHYECKHX MPenapaToB CePACUYHOH MBIIIILBI.

DnekTpokapanorpapus.

H3mepenne aprepHasbHOro AaBieHHs W MyJibca.

Kposenocnas cucrema u JimMdarnyeckas cucrema.

Kpyru kposooOpatuenus: OoibLIOH U Maliblii, OCHOBHBLIE cocyabl. Knaccudurarms
COCY/IOB: apTepHH, apTEPHOIIbI, BEHbI, BEHYJIbI, KalMUISIpbl. PE3HCTHBHLIE, OOMEHHBIE H
éMKocTHbIE cocyabl. CTpoeHHe CTEHOK cocyaoB. HepBHas M rymopaibHas peryisiuus
paGorbl cocyaoB. CHcTeMHas peryisiuus aprepuanbHOro JarlICHUS W JIPYTHX
napaMeTpoB KpoBH (Oapopedrekc, xemopedneke n Tak aanee). HapyumeHus paboTei
COCY/I0B. ApPTEpHAIbHBIE U BEHO3HBIE KPOBOTEUEHHUS M MEPBasl MOMOIIb MPH HHUX.

AHaToMHs JTUM(pATUUECKOH CHCTEMBL: TUM(pATHUECKHE COCY/Ibl 1 JIuMpaTnyeckue
yalibl. [IpUYnHbL ABHIKEHUS KPOBH M JIMM(bI 110 COCYAaM.

Jlabopamopusie u npakmuueckue padoml.
H3yueHHne rucToorHyecKnx npenaparoB CTEHOK COCY 0B,
[lepBasi moMOLIb MPH KPOBOTEUSHHSX.

Bryrpenunsia cpena opranusma

KpoBb, TKaHeBas KHAKOCTb, JuM(a. MexaHusMbl noiepkKaHus BHYTPEHHEH
cpenpl  opranu3ma (romeocta3). CBsi3b  BOOHO-CONECBOrO OOMEHA OpraHu3ma
¢ (POPMUPOBAHUEM H OTTOKOM TKAHCBOH HKUAKOCTH.

XUMHYECKUH COCTaB Maa3Mbl KPOBH. MOPMEHHBIC 3IEMEHTBI. 3PUTPOLIMTEI,
nedkonMThl, TpomOoumuThl. JlelikoumrapHas  Qopmyna.  DOYHKUMH  Pa3IMYHBIX
(popmeHHBIX 37€MeHTOB. KpoBeTBOpeHHE M OpraHbl KpopeTBOpeHus. Mecra rubenn
paznuuHBIX (POPMEHHBIX AMEMEHTOB KpoBH. ['pynnel kpoBu no cucreme ABO, pesyc-
(akTop M ApyrHe CHCTEeMBbl ONpeAeneHus rpynn Kpou. [lepenupanue mnuasmbl,
SPUTPOIMTAPHONH M TpomOouMTapHOii Maccel. bBydepnas (yHkumMs niaasmbl KpOBH.
Tpancnopr rasoB no kpoeu. Pasmuusbie (Gopmbl remornoOuna. Perynsuus cpojacTsa
remornobMHa Kk Kkuciaopoay.  CBEprhiBaHMe  KpPoBH,  (pUOpHMHOAMTHYECKas
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M NPOTUBOCBEPTHIBAIOLLAS CHCTEMBl. HapylueHus, CBsi3aHHbIE ¢ KPOBETBOPEHHEM M
(PYHKUMOHHPOBAHHEM (DOPMEHHBIX H/ICMEHTOB.

Jlabopamopusie u npakmuyeckue padomst
H3yueHne rucTONOrHYECKUX MPEenapaToB KPOBH U OPraHOB KPOBETBOPEHHSL.

HmmyHnHast cucrema

Hceropust passutus 3Hanuii 00 ummynurere. 3nadenne pador U. M. Meunukosa,
[l Dpnuxa u Apyrux yuEHbIX MO H3YUCHUIO MMMYHHTETa. Knaccudmkaun nMMyHnTeTa,
Mexann3Mbl BpOXKAEHHOrO HMMYHHUTETA. [IpuoOpeTéHHbIil UMMYHUTET: KnaccHpuKaLus
AMMAPOLUUTOB M YHaCTHE PasHbIX Ipyni JUMQPOUNUTOB B NPHOOPETEHHOM UMMYHUTETE.
[Tonarus antutena v antureHa. IlpeseHTtaums aHTureHa. BakumHbl U CBIBOPOTKH.
Oprasbl HEHTPaJIbHONW MMMYHHOM CHCTEMBI: KPAaCHBIH KOCTHBIH MO3r # THMYC. OpraHsi
nepuepuyeckoil  MMMYHHOH CHCTEMBbI:  cene3éHka, JMMQOY3Jibl, MUHIAIUHBI,
annenukc, llefieposel Onsiukn. Ponbe Tumyca B cospepanuu T-mmdonuTos. Ponb
OpraHoB mnepupeprueckoil MMMYHHOH CHCTEMBI B CO3peBaHMM  B-mMM(pOUMTOB.
OrpunaresibHas U MOJMOKUTENbHAS celekuus B cozpeBanun T- u B-numdouunros. Poib
MUKpOIopsl  uYenoBeka B (OPMUPOBAHMHM HOPMALHOrO MMMYHHTETA YEIOBEKa.
[laTonoru MMMYHHOH CHCTEMBL: HMMYHOACOHUIMTHI, AYTOMMMYHHBIE 3a00JeBaHMs
U oap. Peakumum runepyyBCTBUTENLHOCTH, B TOM uucie awieprud. OCHOBbBI
TPAHCIUIAHTOJIOTHK.  JIeMOHCTpalus MOpTPETOB  YYE€HBIX, TaOIMIL M CiaijIoB,
BHJICOPOJIMKOB H KHHO(parMeHToB, 00 MMMYHHOI cUCTEME.

JIpIxare/ibHasi cCHCTEMA

AHATOMUS  JIbIXaTENbHOH CHCTEMBI: BEPXHHE [bIXATEbHbIE [YTH, HHKHUE
AbIxarenbHele nyTH, nérkue. Hocoseie monoctu. Hocornortka. Porornorka. ["oprase.
Knaccuduraums xpsuei ropraud. HaaropravHuk w ronocosbie CBA3KH. Tpaxes.
bpouxu. Jlérkue. JI€rounsie ny3sipbki (aibBeoibl). DU3HOIOIHS MPOLECCA AbIXaHUs,
poib  TUIEBPAJBHOM JKWAKOCTH, aMadparMbl, MEKpEOEpPHBIX M JAPYTHX MBI,
Cypdakrant. Dnactuueckas Ttara J€rkuX. JlpixarenbHeie ABWKEHMS. JKW3HEHHas
EMKOCTb €rkux. JIrounsie 00béMbl. HepBHAsS 1 ryMOpaIbHAS PEryJIsList AbIXAHUS.

['urnena jaeixaHus. TpeHWpoBKa AbIXaTeNbHBIX MbIl.  [TpeaynpexaeHne
MOBPEXEHUST TrosocoBoro annapara. MHgekunonHsie O0N€3HM, mNepeaaromecs
uepe3 BO3AYX, M npoume 3ab0NneBaHMs OPraHOB AbIxaHus. BimsHue TabakoKypeHus
Ha Oprasbl JbIXaTeIbHON CHCTEMBI. ACTMa, 00CTPYKTHBHBIE 3a00/IEBaHUS [bIXaTEIbHOM
CHCTEMBI.

ﬂemoucmpauun MOACIIH I'OPTAHH, MOACIIH, npoacnmomeﬁ MCXaHHM3M BJ10Xa H BbIJIOXA.

Jlabopamopnsle u npakmuueckue padomst
H3mepenne o0xBata rpyIHOH KJICTKH B COCTOSHHMM BJI0XA U BBIAOXA.
OnpeaeseHne 4acToThl JAbIXaHUs.
BausHue pazauuHbix (akToOpoB HA YaCTOTY AbIXaHMS.
Crnuporpadus.
M3yueHHne rucTo0rHYeCKHX NMpenapaToB OpraHoB AbIXaHH .
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IInmeBapure/bHas cHCTEMA

AHATOMHUS THUICBAPUTEIBHON CHCTEMBI: POTOBAs MOJOCTh, MULICBOJ, JKETYIOK,
MOUKEIYAOYHAS JKEJIe3a, MEYCHb, OTACNIbl TOHKOM KHILKH, OTACHBI TOJCTOH KHMILKH.
Crpoenue 3y0a, 3yOHas cucrema yelloBeka. PU3HON0rHS MUIIEBAPUTELHOH CHCTEMBI:
pacuiericHue OCnKOB, JIMMUAOB, YIJICBOAOB, HYKJICHHOBBIX KHCJIOT MOJA ACHCTBHEM
(PCPMEHTOB, CCKPETHPYEMBIX Pa3HbIMM  OTAC/IAMH  MHULICBAPUTEIBHONW CHUCTEMBIL.
XUMHYECKHI COCTaB CIIFOHBIL, JKENYA0YHOI0 COKA, MOHKENYI0YHOI0 COKa, JKENYH, COKa
TOHKOH KMIUKH. [T0JI0CTHOE M MPUCTCHOYHOE MULICBAPEHHUE B TOHKOM KHLICYHHKE.
DYHKUUN TODKEIYAOYHON JKene3bl ¥ ne4yeHU. DMYHKUHM TONCTOH KUKH. Poinb
KMLIEYHOH MUKPO]IOPLI Ul YeloBeKa.

HepeHas ¥ rymopajibHas peryfisiius MPOLECCOB MHILECBAPCHHS, YIJIEBOAHOIO,
JIMNUHOro, 0eKoBOro oOMeHa.

['uruena nuranus. HenH(pEKUHOHHBIE W ayTOUMMYHHbIE 3a00JIEBaHHSI CHCTEMBI
nuuieBapeHus. [lpeaynpexaeHne HHQEKUMI M NpPOYMX  IKETYIOUHO-KHILICHYHBIX
3a0oneBaHuil (racTpuT, A3BeHHas 00JIe3Hb, aNNEHANIMT, IHPPO3, MAHKPEATHT U JAPYTHE),
MHLIEBBLIX OTPaBIeHU. XenukodakTep Kak (pakTop pa3BUTHs racTpuTa u s38bl. Biusuue
KYPEHHS M aIKOroJis Ha nuleBapeHue. PaccTpoiicTea nUieBoro NoBeAeHus.

Jemoncmpayus Topca yenoreka, Tadimil,

Jlabopamopnsie u npakmuyeckue padomsi
Hccnenosanue aeicTBUS (JEPMEHTOB CIFOHBI Ha Kpaxmanl.
H3yuenne racTo0orH4ecKuX Mnpenaparos OpraHoB MULIEBAPUTENILHON CHCTEMBI.

BeiaeurensHas cucrema

Ctpoenne BbIICIIATENBHOM CHCTEMBI: MOYKH, MOYETOYHHKH,
MOYEBOI MY3bIPh, MOYEHCTTYCKATEIbHBIH KaHasl. MyHKUMOHUpoBaHWe noukn. Hedpon
KaKk CTPYKTYPHO-QYHKLUMOHAIbHAS €AMHHLA TMOYKH. DH3HONOIHYECKUHE [POLECCHI
(opmupoBaHus BTOPHYHONH MOuM: (uibTpaums, peabcopOums, cekpeuns. Poib moukm
B PEryJsiiii apTepuHasbHOro aasieHus. HepsHas u rymopanbHas peryisiuus padboTsl
OPraHOB BBIACIWTENIBHOW CHCTEMBL. 3ab0neBaHusi OPraHOB  MOYCBBIACIHTEIBHOM
CHCTEMbI  (LMCTHT, THEJOHEPPUT, MOuUeKkamMeHHas Oone3Hb W Jpyrue), HxX
npeaynpexaeHue, Uckyccreennas nouka. Jlnanus. TpancrianTaius movykH,

,Zle}uoucmpamm Taﬁ.ﬂldl_l, MOICITH «CTpOeHHC MOYKHU MJICKOMHTAKOLICTO», MVIIAXKA MOUCK
HCIIOBCKA, BIAKHOTO npcnapara.

Jlabopamopnsle u npakmuyeckue padoml.
H3yuenne rucTonornueckux npenaparoB pa3HelX y4acTKOB MOYKH, MOYETOYHHKA,
MOYEBOI0 My3bIPs.

ITosroBas cucrema

Cragun ramerorenesa. OTtnuuus OOr€HE3a M CNEPMATOrCHE3a APYr OT Apyra.
Oninoa0TBOPEHHE.

Kenckas mosoBas cHCTeMa: SMYHMKH, MaroOuyHblE TPyObl, Marka, Blarajiuiie,
BHELIHUE MOJIOBBIC Oprafbl. MEHCTPYAIbHbIH UK.
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MyskcKkas 1osoBas CHCTEMA: CEMEHHUKH W [POYHE BHYTPEHHUE M0JIOBLIE OPraHbl,
BHELUHHE I10/10BLIE OPraHbl.

HepBHaas 1 rymopanbHas peryisins padoTbl OPraHOB MOJIOBOH CHCTEMBI.

[TnanupoBanue OCPEMEHHOCTH, METOAbl KOHTPALCMLMH, MPEAMMIUIAHTALHOHHbIH
CKPUHHUHT,  SKCTPAKOPHNOPAJIBbHOE  OMJIOAOTBOPCHHE. BEPEMEHHOCTb,  JaKTALMS.
3aboneBanus, NepeaarOIIMEecs MOIOBbIM NYTEM.

Jlabopamopusie u npakmuyeckue padomsl
H3ydeHne rucTONOrH4eCKuX NpenapaToB OPraHoB MoJI0BONH CUCTEMBL.

Koxa u e€ npou3BoaHbIe

ONuAEpMHC — MHOrOCJAOHHBIH oporoseBatolmii anutenuii. Ciion snuaepmuca.
Cnou nepmel. [Toakosxknas skuposast Kierdyarka. [TpoH3BOAHbBIE KOKH: HOI'TH, BOJOCHL.
KoskHbie sKene3bl: MoToBble, CajlbHbie H MOJOYHbIE. DYHKUMK KOKH. Posib HEPBHOH H
rYMOPanbHOM PEryjisiiii B OCYILIECTBJICHHH TEPMOPETYIATOPHOW M APYTUX (YHKIHH
KOWKH.

3aboneBaHns KKK W MX nipeaynpekaeHue. [leperpeBanue: COTHEUHbIH W TENI0BOMH
yaapbl. Oxxorn. OOmopokenus. [IpodunakTuka u neppas MoOMOLLL NMPH TEMJOBOM H
COJIHEYHOM yJapax, 0’korax H 0OMOPOKEHUSX.

Jemoncmpayus MoJesn CTPOSHNUS KOJKH, TabJIunIL, Ci1aii10B.

Jlabopamopnsie u npakmuueckue padpomsi
HMccaenoranne ¢ NOMOIIIBIO JIYMbl ThIIbHON M 1aJl0HHON CTOPOHBI KMCTH.
H3yuenne rucToorHueckux npenapaToB SMUASPMHUCA U JIEPMBL.

AanTanuy OpraHu3sMa 4e/10BeKa

TepMmoperynsuus: poib  KOKM M COCYA0B. [unoralamyc Kak LUEHTD
HEHPOryMopaibHOH peryssiunu Terioodmena. [loseeHyeckue ajanTaumui.

AnanTaiyy 4€I0BeKa, ero OpraHoB U TKaHeH K HU3KHM KOHIEHTPALMAM KHCII0po/ia
W THIOKCHH. Peryasums norpedneHns KUCaopoaa TKaHaMu, 3puTpono3s. [lepectpoiika
MeTad0/In3Ma KIETOK B YCIIOBHH THITOKCHH.

AjanTtaiumn K HEJOCTaTKy PasfiMYHbIX TUTATENIbHBIX BEIIECTB. DHEpreTHyeckas
(p)yHKUMSA TTTMKOTEeHA B NMEUCHU M JINMUIOB B JKUPOBOH TkaHu. [Topsaaok ucnonb30BaHus
3anacoB MHUTATCIbHBIX BEIIECTB B opraHu3Mme. [lepectpoiika metabonmm3Ma KIETOK
B YCIIOBUSIX FOJIOAAHNS.

[lupkagueie  putmbl.  BiawsgHue — npoAOKMTENBHOCTH — CBETOBOTO  JIHSA
Ha HEHPOTrYMOPaNbHYIO PETY/IAIMIO MPOLUECCOB KU3HEAEATETBHOCTH YEI0OBEKA.

Tpenrposku. Pone (H3MYECKOH aKTHBHOCTH B COXPAHEHWM 3/0POBbs YEJIOBEKA.
[Tpodmnakrrka 3aboneBanuii cepaeYHO-COCYAMCTON U ABIXATEILHON CUCTEM M OTIOPHO-
JIBUTATE/ILHOrO annapara.

Apantauun K HeBecomocTH. [lepectpoiikun merabommsma B YCIOBHAX HHU3KOH
rPaBUTALMH, NPO(UIAKTHKA HETATHBHBIX MOCIEACTBHIA.

Hemoncmpayusa nocobuii u 00y4aommx BUACOPOJIMKOB,
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I'eneruka yesioBexa

Onpenenenne rema W amnens, redoruna u  ¢Qedoruna. [lonwstue romo-
M TeTCpPO3UroTel. 3akOoHel Menaensa. Bzaumopeiicreue amneneii. MOHOreHHbIC
M MOJIMICHHBIC TPU3HAKH. XPOMOCOMHAs TEOPUSA HACNHCACTBCHHOCTH MopraHa.
KpoccuHrosep 1 cuenieHHoe Haciieaosanue. Mexannamel onpeaenenus nona. [lonossie
XPOMOCOMEI H ayTOCOMBI 4esIOBeKa. HacneaoBanue, CLEMICHHOE ¢ MOIOM.

H3MeHunBOCTb: HACJIEICTBEHHAs H HEHAC/IEACTBEHHAs. [ Ipumepsl
HCHAC/ICACTBEHHBIX M3MEHEeHUH (Mmoaudmkaumii). Knaccudukanus HacieaCTBEHHOM
M3MCHYMBOCTH HA MYTALMOHHVK) M PEKOMOMHALMOHHYH). ['€HHBIC, XPOMOCOMHBIC W
reHomHsble 3adoseBanus. [IpuMepbl reHHBIX, XPOMOCOMHBIX M FEHOMHBIX 3a00/eBaHMii
YeJI0BEKa.

[Tonynsiunonnas reneruka. [lonsitue renodonpa. Pacnpeaenenue yacror awienei
B nmonyJasuun. 3akoH Xapan-BaiinGepra.

Penienne reHeTHYECKUX 3a/1ay.

Memuuuncekas reseruka. [locTpoenue poaOC/IOBHBIX TPH aHAIU3E ONMPEIeIEHHbIX
nMpu3HakoB, Posib TeHETHYECKHX aHAIM30B MPH  TUIAHUPOBAHUM M KOHTPOJIE
OEPEMEHHOCTH.

CeKkBEeHMpPOBAHUE TE€HOMA Kak WMHCTPYMEHT, TMO3BOJIAKOIIMI [POrHO3MPOBATh
(eHOTHN  YeNnOBEKAa M JAPYrUX JKHBBIX OPraHM3MOB, a TakKe BHPYCOB.
buonHpopMaTHYeCKHe HHCTPYMEHTHI aHaim3a reHoMoB. METoabl HanpasJIeHHOro
M3MEHEHUs  TeHOMOB  OpraHuM3MoB.  ['eHeTHueckas  uHxkeHepus.  ['eHOMHOE
PeAaKTUPOBAHUE. DTUYECKHE AaCHEKThl BHECEHHS W3MEHEHMH B IEHOMbI pasiMyHbIX
OpPraHM3MOB, B TOM YHMCIIE YEJOBEKA.

Hemoncmpayua tabnvil, niakaTtoB, KHHOPParMeHTOB, pOIMKOB n3 MHTepHeTa.

AuTponorenes

anMaTblZ OTJIHYUTCIIBHBIC HCPThI, COCTAB H DBOJIKOLMA OTPAad.

YHUKAILHBIC NpU3HAKH TOMHHHA. anMOXO)KJICHHCI TCOPUH BO3HUKHOBCHHA,
aHaTOMO-MOP(OIIOrHYECKnii KOMIIJIEKC NMPU3HAKOB. [IpAMOX0K/ICHHE B IPYTHX rpynnax
npuMaroB. Pyka, npucnocoOieHHas K W3rOTOBICHUIO W MPHMEHEHUIO OPYAMil Tpyaa.
BbicOKOpa3BUTHIH ~ MO3r:  TEHJAGHUMH B DJBOJIOLMH, VHHKAJbHBIE  YEPTHI,
Mopdonoruueckue 0co0eHHOCTH. CXOACTBO H Pa3nH4Hs YCIOBEKA U HETOBEKOOOPa3HbIX
00e3bsH: aHaToMus, sMOpuoniorus, Onoxumus, noseacHue. [Inmnanse kax onmkaimii
JKMBOH POJACTBEHHHK YEIOBEKA. DBOJIIOLMSA YET0BEKO0OPa3HbIX 00€3bsH.

Jemoncmpayua mynsokei, tabnmu, cnailao, BuacodpunbmMoB u caiitoB MHTepHeTa,
MOKa3bIBAIOIINX  CTPOEHHE TMPEJAKOBR COBPEMEHHOr0  4eloBeka, 00e3bsiH-
AHTPOMOM/IOB, MPEACTABUTEICH YEIOBEHECKHUX pac.

Jlabopamopneie u npakmuueckue padomst
H3yueHue ApeBHEHIICH HCTOPUH M IBOMIOLIMK YEIIOBEKA HA MPUMEPE KOUICKLMI 1
PEKOHCTPYKLMI (IKCKYPCHS B NATCOHTOIOMMYCCKUN MY3¢Hl ).
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Ye10BeK H OKPYKAWILANA Cpeaa

Okosornyeckue (aKTopsl M MX JEHCTBME HA OpPraHu3M 4el0BeKa. 3aBUCHUMOCTH
310POBbsl  HEIOBEKA OT COCTOSHHS OKPY)KAIOWICH cpeabl. MHKPOKIMMAT IKHIIBIX
nometeHuit. Tpya uenoseka. Musznonorus Tpyaa. PabotocnocodHOCTE U YTOMIJICHHE,

310POBBE HEIOBEKA KAK COLMAIBHAS LICHHOCTh, (DAaKTOPhI, HAPYLIAKIIHE 310POBLE:
TUNOAMHAMMUSA, KYPEHHE, YNOTPEOICHUE aKOros, HAPKOTHKOB, HECOAIaHCHPOBAHHOE
MMUTAHUE, CTpecc. YKperieHue 370poBbsi. KyibTypa OTHOWEHHS K COOCTBEHHOMY
3/I0POBLIO U 3/10POBBIO OKPY/KAIOLIMX.

AHTpONOreHHbie BO3AEHCTBHS Ha cpeay. Hapywenuwe KpyroBopora BeLLECTB
B Onochepe. AHTPONOreHHbIH KPYroBOpoT. DKOJIOIHYECKHE KPU3UCHI H UX MPHYHHBL.
Koapomronus odmecrsa v npHpo/bl. PallnoHanbHOE MPUPOIONOAb30BaAHUE., 3HAUYEHHE
OXpaHbl OKPYKAOILEH MPUPOAHON Cpe/ibl JUIS COXPAaHEHHS Ye/I0BEYECTRa.

Jemoncmpayua tabnuu, niakaToB, KHHO(QParMeHTOB, BHACOPOJIMKOB 3 UHTEpHETA.
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IJIAHMPYEMBIE PE3YJIBTATBI OCBOEHHS ITPOI'PAMMDBI
11O BHOJIOI'MH HA YPOBHE OCHOBHOTI'O OBHIET'O OBPA30BAHHS
(YI'JTYBJIEHHBIH YPOBEHD)

Ocsoenne yuebHoro mnpeamera «buonorusi» Ha YpOBHE OCHOBHOrO OOLIEro
oOpazoBaHusi J10JDKHO  ODECNEYUTb JOCTHIKEHHME CIEAYIOWMX  00y4aromMuMHUCs
JIMYHOCTHBIX, METANPEAMETHBIX W PEAMETHBIX PE3Yy/ILTATOB.

JINUHOCTHBIE PE3VJIBTATHI

JINUHOCTHBIC PE3VAbTATEI OCBOCHUS MPOrPaMMbI 10 OHONTOTHU OCHOBHOIO 00LIEro
o0pazoBaHMs JIO/DKHBI OTPakaTk TOTOBHOCTH O0YYarOUIMXCS PYKOBOJCTBOBATHCS
CHCTEMOI MO3HTHBHBIX IEHHOCTHBIX OPHEHTALMI W PaCIIMPEHHE OMNbITA JAEATETbHOCTH
Ha €€ OCHOBE M B MpOLECCE peanu3allii OCHOBHBIX HAlpaBIECHHUN BOCMMUTATE/ILHOMN
JAEATENLHOCTH, B TOM YHC/IE B HACTH:

1) rpam1ancKoro BOCIHHTaHHS:
FOTOBHOCTE K KOHCTPYKTHBHOW COBMECTHOH JE€STEIbHOCTH [PH BbINOJHEHHH
MCCIIC0BAHMH M MPOESKTOB, CTPEMJICHHE K B3aUMOMOHMMAHHIO U B3aHMOTIOMOLLIH;

2) naTpHOTHYECKOr0 BOCIIHTAHHSA:
OTHOLIEHWE K OMOJOrMM KAk K BaKHOH COCTAB/ISIOWIEH KYJILTYpPbl, IOPAOCTb
3a BKJ1a/l POCCHIICKHX M COBETCKHX YUEHBIX B Pa3BUTHE MUPOBO OMOJIOrHUECKOH HAYKH;,

3) AYXOBHO-HPABCTBEHHOI0 BOCTHTAHHS:

IOTOBHOCTH OLIGHUBATH MOBEJACHHUE U MOCTYIIKU € [O3UIIMH HPABCTBEHHBIX HOPM M
HOPM IKOJIOIHYECKOH KYJIbTYPbI:

MOHUMAHHUE 3HAYUMOCTM HPABCTBEHHOIO acreKra /JAESTENbHOCTH Ye/lOBEKa
B MEAULIMHE 1 OHOJIOrMH;

4)3CTeTHYEecKOro BOCIHTAHHS:
INOHHUMAHHUC POJIH OMOJIOTHH B q)opnmpoaaunn JCTETHYCCKON KVJIBTYPBI TIHYHOCTH,

5)¢pu3nueckoro  BocnHTaHHH, (GOPMHPOBAHHH  KYJABTYPbl  310POBbSI H
IMONHOHATBLHOr 0 OJIAronoIy4Hs:

OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3/I0POBBIO M YCTAHOBKA Ha 3/10pPOBbIi 00pa3
KM3HM  (3I0pOBOE MHTAHWE, COONMIOACHWE TUIMEHMYECKHX TpaBWl M HOPM,
cOanaHCHPOBAHHBIH PEKUM 3aHATHIH 1 OTABIXA, PEryfsipHas (u3nuecKas aKTHBHOCTS ),

OCO3HAHME MOCJICACTBHI W HEMNPUATHE BPEAHBIX NPUBLIYEK (ynoTpeOneHHE
QTKOrojisi, HApPKOTHKOB, KypPeHHE) M HMHBIX (opm Bpeaa s (PU3NHECKOr0 U
NCUXHYCCKOTO 310POBBA,

cobmoaeHne npaeui 6€30MacHOCTH, B TOM YMC/I€ HaBbIKM 0€30MacHOro NoBeACHHS
B MPHPO/IHOM Cpee;

C()OPMHPOBAHHOCTE  HaBblKa  peduieKCHH,  YMpaBlieHHE  COOCTBEHHBIM
IMOLIMOHATBHBIM COCTOSHHEM
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6) TPYA0BOr0 BOCIIHTAHHS:

AKTMBHOEC Yy4YacTUE B PCLICHHM TNPAKTHYECKUX 3a1a4 (B paMKax CEMbH,
00pa30BaTenbHON OpPraHu3aluM, HACCICHHOrO TYHKTA, Kpasi) OMOAOruveckod u
IKOJIOIHYECKOH HANpPaBICHHOCTH, MHTEPEC K NPAKTUYECKOMY H3YYEHHIO mpodeccuit,
CBSI3aHHBIX ¢ OMOIOrHeH;

7) 3KOI0rH4eCKOro BOCIHTAHHS:

OPMCHTALMS HA NPUMCHCHHC OHONOrMYCCKMX 3HAHMI MNpPU PELICHMM 3aj]a4
B 00J1aCTH OKPYIKaKOLIEH Cpeibl;

OCO3HAHME IKONOTHUECKUX NPOOIEM ¥ NMYTEi UX PCUICHUS,

FOTOBHOCTb K Y4YaCTHK) B MPAKTHYECKOH ACATENIBHOCTH  3KOJIOTMYECKOMH
HalpaBJICHHOCTH;,

8) HeHHOCTH HAYYHOr 0 MO3HAHMSA:

OpUEHTAIMsl Ha COBPEMEHHYHK) CHCTEMY Hay4HbIX MPEACTaBICHMH 00 OCHOBHBIX
OMONIOrHYECKHX 3aKOHOMEPHOCTAX, B3aHMOCBA3X YEIOBEKA C MPHPOAHON M COLMABLH O
CpeNoii;

MOHUMAHWE poiM  OWONIOrHYECKOW Havkh B (POPMHPOBAHMH  HAYYHOIO
MHPOBO33PEHHA,

pasBUTHE HAy4HOH JIHOO03HATENLHOCTH, MHTEpeca K OMOJIOrMYECKON Hayke,
HaBBIKOB MCCJEA0BATEILCKOH JACATEIIbHOCTH,

9)apanrammu  00yHAKIMIErocss K H3MEHSIWHMMCS  YCJA0BHAM  CONHAIBHOH W
NPHPOAHOMH Cpebl:

OLEHKA HU3MEHSIOLUXCS VCIIOBHIA,

MPUHATHE PEIIeHUs (MHAMBHAYAILHOE, B TPYINE) B M3MEHAIOUINXCH YCIOBHAX
Ha OCHOBAHWH aHaK3a OMOJIOrHYECKON HHPOPMALIHK;

MJIAHUPOBAHUE ACHCTBHIA B HOBOW CHTYalMH HA OCHOBAHWH 3HAHW I OHOJIOrHYECKHX
3aKOHOMEPHOCTEH.

METAIIPE/IMETHBIE PE3YJIBTATDI

MeranpeaAMETHBIE PE3YNbTaThl OCBOSHUS MPOrpamMmbl MO OMOJIOrHH OCHOBHOTO
obuiero obpa3oBaHust, I0JKHBI OTPAKATH!

IloznaBareibHbIe YHHBEpPCAJbHbIE Y4eOHbIe AelicTBHSA
ba3oBbie JIOrHYECKHE AeHCTBHA:

BBISAB/IATE M XapaKTepPHU30BaTh CYIIECTBEHHbIE MPU3HAKK OMOIOrHYECKMX 00BEKTOB
(SABACHHIT);

YCTAQHAB/IMBATL  CYUICCTBCHHBI NpU3HAK  KiaaccH(ukaumu  OMOIOTHYECKUX
00BEKTOB (SBJICHHI, MPOIECCOB), OCHOBAHMA /Ul 0000IIEHNA W CPaBHEHHWSA, KPUTEPHH
MPOBOAMMOrO aHAIN3a;

C y4€TOM NPEANONKCHHOM OMOIOrMYeCKOH 3a1auM BbIABIATL 3aKOHOMEPHOCTH
M TIPOTUBOPEYHS B paccMarpuBaembiX (pakrtax m HaOMIOACHUAX, Npeaiararh KpUTEPUH
JUTSl BBISIBJIEHHSI 3aKOHOMEPHOCTEN M MPOTHBOPEYHIA,

32



Mdenepansuas padboyas nporpamma | buonorus. 7-9 knaccel (yriayOneéHHbIil YPOBEHD)

BISBJIATL  AeDUUMTHL UHQOPMALMK, JAHHLIX, HEOOXOAMMBIX JUISi pELICHHs
MOCTAaBJIEHHON 3a/1a4H;

BBISBIATH MPUUUHHO-CIICICTBCHHBIC CBA3M NPU U3YYCHHUU OUONIOTMUECKHX ABICHUI
M MPOLECCOB, ACIaTh BBIBOAbI ¢ HCMOJb30BAHWUECM JCAYKTHBHBIX M HHAYKTHBHBIX
YMO3AKJIIOUEHHH, YMO3aK/IIOYEHHH 10  aHajJoruu, (OpMYJIHMpPOBATh  'MIIOTE3bI
0 B3aUMOCBSI3SX;

CaAMOCTOATEILHO BHIOHpATh €rnoco0 perieHus yueOHONH OMONOruuecKoH 3anavu
(cpaBHMBAaTh HECKOJILKO BapHAHTOB PEIUCHMS, BbIOMpaTk Haubonee noaXoasmmi
C YUETOM CaMOCTOATEIILHO BbIACTICHHBIX KPHTCPHUEB).

ba3oBbie HCC/IEI0BATEILCKHE TCHCTBHS !

HCITOJIb30BaThL BONPOCHI KaK HUCCJIE0BATEILCKHIA HHCTPYMCHT IMO3HAHMS

dopmyaupoBars  BOMPOCHL,  (UKCUPYIOLIME  paspbiB  MEXKAY  peajlbHbIM
M JKENATENIbHBIM COCTOSSHMEM CHUTYaUMH, OOBEKTa, U CaMOCTOSITE/ILHO YCTAHAB/IMBATh
MCKOMOE M JIaHHOE,

GopmupoBate  rUmoTe3y 00  MCTHHHOCTH  COOCTBEHHBIX  CY/KICHHIA,
apryMeHTHpPOBaTh CBOIO MO3HLHIO, MHEHHE,

MPOBOAUTE 110 CAMOCTOSTE/ILHO COCTABIIEHHOMY IU1aHy HAOJIOAEHHE, HECIOKHbIH
OMOIOrHYECKH  IKCMEPUMEHT, HeOONbIIoEe MCCIEI0BAaHNE M0  YCTAHOBICHHIO
ocoOeHHOCTe  Omosormueckoro  o0BekTa  (mpoiecca) M3Y4YEHWs, TMPUUYHHHO-
CJICJACTBEHHBIX CBSI3EH M 3aBUCUMOCTEN OMOJIOIHYECKUX 00BEKTOB MEKIY COOOI;

OLIEHMBATH HA IPUMEHHMOCTb M IOCTOBEPHOCTL HHPOPMALUIO, IMOAYHEHHYIO B X018
HaOJIIOACHUS U DKCIIEPUMEHTA.

CaMOCTOATENLHO  (OPMYIHMPOBAaTE O00OIIEHHS W BBIBOJBI 10  pe3yjbTaram
MPOBEAEHHOIO0 HAOMIOJCHHA, OSKCMEPUMEHTA, BJAJETh WHCTPYMEHTAMH  OIEHKH
JOCTOBEPHOCTH MOJYYEHHBIX BbIBOAOB H 0000IIEHN;

IMPOrHO3HPOBATE BO3MOKHOC ,llaJ'!bHCﬁUICG Pa3BUTHC OMOJIOTHYECKHX npouccCoB 1
MX TMOCJEACTBUS B AHAJIOIMYHBIX WIIM CXOJHBIX CHUTYallMsX, a TaKKe BbIJABHIaTh
MPEAnoa0KEeHHs 00 NX Pa3BUTHU B HOBBIX YCIOBHAX M KOHTEKCTAaX.

PaGora ¢ unpopmanueii:

MPUMEHATH Pa3TMUHbBIE METO/IbI, HHCTPYMEHTHI M 3arpoChl MPH MOHCKe U oTOopE
Ouonoruueckoit MHGOPMALMH WM JAHHBIX M3 UCTOYHHKOB € YUETOM MPEATIOKECHHOI
yueOHOI OMONOrHuecKOi 3a1a4u;

BHIOMpATh,  AHAIM3UPOBaTh,  CHCTEMATHU3UPOBATH W WHTEPNPETHPOBATH
OMOJIOTHYECKYI0 HH(POPMALMIO Pa3IMYHbIX BHIAOB H (OPM NpeacTaBIeHHUS,

HAaXOAMTh CXOJHBIE aApPryMeHThl (MOATBEPKAAOINIME WM ONPOBEPraroine
OJIHY M TY JK€ M/CI0, BEPCHIO) B PA3MUHBIX HHYOPMALIMOHHBIX HCTOYHHKAX

CaMOCTOSATE/ILHO BLIOMPATh ONTUMATLHYIO (JOPMY NpEeACTaBICHUS UHPOPMALUH U
WITIOCTPUPOBATh peliaeMble 3a7aud HECIOKHBIMM CXeMaMH, aMarpaMMamu, HHOI
rpadukoi ¥ HX KOMOMHALMAMH;
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OLEHHMBATL  HANEIKHOCTL  OMOJNIOrMYecKOW  MH(OPMALMKU 10  KPHTEPHUSIM,
MPEUIOKEHHBIM YYHTEJIEM WM CPOPM YIIMPOBAHHBIM CAMOCTOSATENLHO,
3arOMMHATL M CHCTEMATH3MPOBATh OHOIOrMYECKY0 HH(OpPMaLHIO.

KoMMyHHKATHBHBIC YHHBEPCAJIbHbIC YUeOHBIE AeHiCTBHS
Oo6menne:

BOCIPHHUMATL M (POPMYJIMPOBATh CVIKAEHUS, BbIpaKarb IMOLMM B IpoLecce
BBIMOJTHEHU S NPAKTHYECCKUX H 1a00paTOpHbIX padoT;

BBIp@KATh ¢e0s (CBOK TOUKY 3PEHHS ) B YCTHBIX M MUCbMEHHBIX TEKCTAX;

pacriozHaBarh  HeBepOajbHbIE — cpeacTBa  OOLICHHS, [MOHMMATh  3HAYECHUE
COLMAJIbHBIX 3HAKOB, 3HATL M PAcroO3HaBaTh NMPEANOCLUIKH KOHQIMKTHBIX CHTYALHI U
CMATrYaTh KOH(QIMKTHI, BECTH NMEPErOBOPHI;

MOHUMATh  HAMCPEHMS  JAPYIHX, NPOSBIATH  YBAKHUTEIBHOC  OTHOLICHHUE
K COOCCEAHMUKY M B KOPPEKTHOI (hpopMe (hOPMYIHPOBATH CBON BO3PAKEHUS,

B XOJI€ AMasiora ¥ (Mau) AMCKYCCHU 3a/1aBaTh BONPOCH! M0 CYLIECTBY 00CYIKAaeM O
OMOJIOrHYECKOM TEMBI M BbICKA3bIBATh W/ECH, HALIEIICHHBIE HA PELIEHHE OUOJIOrHYECKOIt
3a/1a4M | MojIepkaHue OnaroenarebHOCTH O0IIEHNS,

COTMOCTaBAATh CBOM CYXKACHHS C CYKACHMAMHU APYTMX YYaCTHMKOB JHasora,
o0HaApY/KHBATh Pa3/IH4Msl U CXOACTBO NO3MILIMIA;

nyOJIMYHO MPEACTABNISATL PE3YJILTaThl BBINOIHEHHOIO OHOIOIMYECKOro OrbiTa
(PKCnEepUMeEnTa, HCCIIEI0BAHMS, MPOEKTA),

CaMOCTOATE/ILHO BHIOMPATh (JOpMAT BHICTYTUIEHHS C YUETOM 3a/1a4 MPe3eHTauun M
0COOEHHOCTEH ayJAMTOPHH M B COOTBETCTBUH C HUM COCTABIIATH YCTHBIE M MUCHbMEHHbBIE
TEKCTHI C UCIOIBL30BAHUEM MIUTIOCTPATUBHBIX MATEPHAIIOB.

CoBmecTHast A1eSITEIbHOCTD:

MOHMMATh U UCIOJIB30BATH PEUMYILECTBA KOMAHAHOM M WHAWBUYAILHOM paboThl
MPH PELICHUH KOHKPETHOH OMONMOrn4eckoit npodneMsl, 000CHOBHIBATE HEOOXOAUMOCTh
MPUMEHEHHUS TPYNINOBBIX (POPM B3aUMOACHCTBHSA MPH PELIEHHN MOCTABICHHON yueOHOI
3a/1a4HM;

MPUHUMATb 1LEIb COBMECTHOH ACATCNBHOCTH, KOJUICKTHBHO CTPOMTh ACHCTBUS
no ¢ AOCTIIKCHHMIO. PacnpeiensaTh PONHM, JOrOBAPMBATBLCA, OOCYIKAATh TMPOLECC W
pe3yJabTar COBMECTHON paboTHI;

ymerb 0000m@are MHEHHMS HECKOIIbKMX YEJIOBEK, TMpOABIATE TOTOBHOCTH
PYKOBO/IMTh, BBITIONHATE MOPYYEHUS, MOAUYHHATHCH,

TJIAHUPOBATH OPraHU3ALMIO COBMECTHOM padoThl, ONMPEAENIATL CBOK POk (C yUETOM
MPEANOYTEHHH M BO3MOIKHOCTCH BCEX YYACTHUKOB B3aUMOJACHCTBMS), PACHPEaC/IsiTh
3a/la4¥ MEKIY 4WIEHaAMH KOMaHJbl, Y4YacTBOBaTh B TIPYNMOBLIX (GopMax padoThl
(0Ocyxaenns, 0OMEH MHEHHUAMH, MO3TOBBIE IITYPMbI U HHBIE),

BBITIOJTHATh CBOK 4acTh PabOThI, JOCTUraTh KAYECTBCHHOTO PE3YJ/IbTATa MO CBOEMY
HAMpPaBICHUIO U KOOPAMHUPOBATL CBOM ACHCTBHS C APYTUMH YWICHAMH KOMaHIbI;

34



Menepansuas padboyas nporpamma | buonorus. 7-9 knaccsl (yriay0neéHHblil YPOBEHL)

OLEHHMBATL KAYECTBO CBOEr0 BKIaja B OOWMIA [POAYKT 110 KPUTEPUsIM,
CaMOCTOSATENLHO CPOPMYIMPOBAHHBIM  YYaCTHUKAMKH  B3aMMOJCHCTBHUS, CpaBHMBATHL
pe3yabTaThl ¢ MCXOAHON 3amaueii ¥ BKJIAA KaXKAON0 WICHA KOMAaHIbl B JOCTHIKCHHE
pe3yabTaToB, pa3genatb cepy OTBETCTBEHHOCTH W NPOSABIATE TNOTOBHOCTH
K [PEIOCTABACHUIO OTYETA Nepe)L IPYIoii;

OBJIAJIETh CHUCTEMON VHUBEPCAILHBIX KOMMYHMKATHUBHLIX JEHCTBHMIL, KOTOpas
obecneunBaet CHOPMUPOBAHHOCTL  COLMATBHBIX HABBIKOB W 3MOLIHOHAIBHOTO
MHTEJIICKTA 00 yHaroLIMXCS,

PeryasiTuBHBIC YHHBEPCAJIbHbIC YUeOHbIC 1eHCTBHS
Camooprauusauusi:

BBIABJIATE 11 JIEMbI I PCHICHHA B JKH3HCHHBIX H )"{CGHbIX CHUTYaLusAX,
UCIOJIb3YA OMOJTOrHYECKHE 3HAHHUA,

OPUCHTHPOBATLCS B PAIMYHBIX MOAX0AAX MPUHATHSA PCLICHUN (MHAWBHAYAIBHOE,
MPUHSATHE PELLICHUS B IPYIIIE, IPUHATHE PELLIEHUI IPYNIOii ),

CaMOCTOATE/ILHO COCTAB/IATL JIrOPUTM  PELUEHUS 3aia4u (WM €ro 4acthb),
BeIOMpaTh cnocod penieHus y4eOHOH OHONOrMYecKoi 3a1aun ¢ YYETOM HUMEKOIIMXCS
PECYPCOB H COOCTBEHHBIX BO3MOMKHOCTEH, apryMEeHTHPOBATh NMpPe/UlaracMbie BapHaHThl
PELLIEHUH;

COCTABJIATH [J1AH ACHCTBHI (MU1aH peaM3aluy HaMEYEHHOIO A/INOPUTMA PELLIEHHS ),
KOPPEKTHPOBATD MMPEAI0KEHHBIH AIrOPHUTM C YYETOM ITOJYYEHUs! HOBBIX OHONOrHYECKHX
3HaHUI 00 U3yyaeMOM OHOJIOTHYECKOM OOBEKTE;

Jenare BelOOp 1 Oparh OTBETCTBEHHOCTH 3a PEILIEHHE.

CaMOKOHTPOJTb, IMOIHOHAIBbHbIH HHTEVIEKT:

BJIAIETH Cr1oco0aMu CaMOKOHTPOJIsl, CAMOMOTHBALMK U PEIEKCHU;

JlaBarh OLEHKY CUTVALMU U Ipeiararh riaH eé u3MEeHEHUs;

YUUTBIBATH KOHTCKCT H MNPCABHACTH TPYAHOCTH, KOTOPBLIC MOrYT BO3HMKHYTH
MpH pelIeHuH yueOHOH OMOIOrHYecKoi 3a1a4um, aanTHPOBaTh PEIEHAE K MEHAOIMMCS
00CTOATEILCTRAM,

OOBACHATH NPpHYUHBI JOCTHIKCHHS (HCI[OCTH)KCHPISI) PE3YILTATOB ACATCIIBHOCTH,
JlaBaTb  OLCHKY MNPHOOPETEHHOMY  ONBITY, YMETb  HAXOAWTh  TMO3MTHBHOE
B MPOM30LIEAILIEH CHTYaALHH,

BHOCHTb KOPPEKTHBBI B JEATEJIBHOCTH HAa OCHOBE HOBBIX OOCTOSATENLCTB,
M3MEHHUBIIMXCS CHTYalMii, YCTAHOBJIEHHBIX OLIMOOK, BOSHUKILINX TPYAHOCTEH,

OLICHMBATh COOTBETCTBHE PE3YJIbTATA LICIH U YCIOBUSM,

pa3iinvarb, HA3bIBATL H YVIIPABIIATH COOCTBEHHBIMH OSMOLHAMHA U SMOLUAMH JPVIHX]

BBISIBJIATH M AHATM3HPOBATh MPUYMHBI SMOLIHIA,

CTaBUThH ce0s Ha MECTO APYroro uenoBeka, MOHMMaTh MOTHBBI M HaMEpeHWUs
APYroro;

PEryampoBaTh Crnocod BHIPAKEHUS IMOLHIA.
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Ilpuusitue cedst u Apyrux:

OCO3HAHHO OTHOCHTBCS K JAPYIOMY YEJIOBEKY, €0 MHEHHUIO,

MpU3HaBaTh CBOE MMPaBO Ha OIMOKY M TAKOE 7K€ MPaBo APyroro;

OTKPHITOCTH ce0e U APYIrum;

0CO3HABaTh HEBO3MOKHOCTH KOHTPOJIMPOBATH BCE BOKPYT,

OBJIAZICTh CUCTEMOH YHUBEPCATBHBIX YUCOHBIX PEryAsTHBHBIX ACHCTBHH, KOTOpas
obecneunBact (POPMUPOBAHUE CMBICTIOBBIX YCTAHOBOK JIMYHOCTH (BHYTPEHHSS MO3HLIHSA
JIMYHOCTH) U JKM3HCHHBIX HABBIKOB JIMYHOCTH (yTIpaBiaeHus COOOMH, CaMOANCLIMIIIMHBL,
YCTOHYHBOTO MOBEACHHUS ).

INPEJIMETHBIE PE3YJIbTATDI

[IpeaMeTHBIe pe3yabTaThl OCBOSHHMS MpOrpamMMbl 1Mo OWonoruu (yrimyOnéHHbIH
YPOBEHB) K KOHILY 00VUYeHHs B 7 Ki1acce:

XapakTepu3oBarb OOTaHMKY Kak OMOIOrMYECKVI0 HayKy, €€ pasie/]bl W CBA3M
C  JpyrdMMM  HayKaMM,  OINEPUPOBaTh  3HAHWUAMH  AHATOMMHM,  THCTOJOIMH
M PU3HOJIOrHH pacTEHHIL;

MPUBOAUTL NPUMEPLI BKJIaaa poccuiickux (B ToM uucine B.B. Jlokydaes,
K.A. Tumupszes, C.I'. Hasammn) v 3apybexuHblX y4€HbIX (B TOM uucie P. I'yk,
M. Manenurn) B pasBHTHE HAYK O PACTEHHSX;

MPUMEHATH OMOOrHYECKHE TEPMHUHBI M OHATHSA (B TOM uKcre: O0TaHNKa, IKOJOTHs
pacTeHunii, OakTEpUOaOrHs, MNPOTHCTONONNSA, CHCTEMATHKa, CYMEpPrpynmna, HapcTBo,
OTJEJI, KJIace, CEMEHCTBO, pod, BHA, sKM3HEHHas (opma pacteHHuil, cpeaa oduTaHus,
pacTUTENLHOE COOOIIECTBO, BLICIIME PACTEHUS, MK IMOPHODUTLI, CIIOPOBLIE PACTEHHS,
CEMEHHBIE PACTEHMs, BOJOPOCIIH, MXH, IUIAYHbI, XBOLM, MANOPOTHUKH, FOJIOCEMEHHBIE,
NOKpbITOCEMEHHbIE, DaKTEPUU, I'PUOLL, JUILANHUKK) B COOTBETCTBHU C MMOCTABIECHHON
3a/1auei;

paznuuarh MOAX0Abl K MOCTPOSHHK) COBPEMEHHON MHOIOLAPCTBEHHONW CHCTEMBbI
OpPraHMy4ecKkoro MHpa, CpaBHHBaTh €€ C MPEAUISCTBYIOUIMMHA CUCTEMAaMH M BHISBIATH
MPEUMYIIIECTBRA;

pasimuyarb noaxobl K MOCTPOCHHKD COBpCMCHHOﬁ CUCTCMBI BbICIHIHX paCTCHPlﬁ
(a>mOpuopuT);

ONMUCBIBATE  CTPOCHUC H JKMBHCACATCIIBHOCTE  PACTUTCIIBHOIO  OpraHusma
(Ha NPUMCPE MOKPBITOCCMCHHBIX, WJIH lIBCTKOBbIX)I nOorNIOCHUE BOAbl H MHUHCPAJIBHOC
nuTaHue, (POTOCHHTE3, JAbIXaHHE, TPAHCHNOPT BEUIECTB, POCT, Pa3MHOKEHHE,
pa3BUTHE, CBA3b CTPOCHMS BEre€TaTHBHBIX M NEHEPATHBHLIX OPraHOB PacTeHWii ¢ MX
GyHKUMAMM;

paznnuarh BEreTaTHBHbBIE OpraHbl PACTEHWi Ha MOMEPEUHBIX H MPOAOIBHBIX Cpe3ax,
OMnpeaciaAThb THIT CTPOCHHSA BCICTATHBHBIX OPraHOB,

pa3invarb 1 ONMUCHIBATb JKUBBIC U l“CpﬁélprlC DK3CMILIAPEI paCTCHHﬁ 0 3a1aHHOMY
MAaHy, 4aCcTH PACTCHUI MO M300PWKCHUAM, CXEMaM, MOJCIAM, MYJIsKaM, PEIbeHBIM
Tabnuuam;
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XapaKkTepu30Barb MPU3HAKK PACTEHHIl, YPOBHHM OpraHu3alluy PaCTHUTEILHOIO
OpraHu3Mma, 4acTH PacTeHHM: KJIETKW, TKaHW, OpraHbl, CUCTEMbI OPraHOB, OPraHH3M,
OOBACHATD, B UEM 3aKITHOHAIOTCS OCOOCHHOCTH OPraHU3MEHHOIO YPOBHS JKH3HHU;

XapaKTEPU30BATE OCHOBHBIC TPYIMINbl OJHOKICTOUHBIX OPraHU3MOB M BBISBIATH
MEIKTy HUMH HBOJTIOLIHOHHOE POACTBO;

BBINOJIHATHL NPAKTHUECKHE paboThl 10 COOPY U aHATN3Y MATEpHalia OJHOKICTOYHBIX
M MHOIOKJIETOYHBIX OPraHMu3MOB M3 THITHYHBIX OHOTONOB;

BBISIBJIATE 3aKOHOMEPHOCTH W MOP(OoQH3HOIOrHYecKHe ajanTauuy pacTeHui
K paz/In4HbIM YCIOBUSAM OOMTAHHS, HAXOAUTL KOPPEISLHH MEXKLY CTPOCHHEM OpraHa
BBINOJIHAEMOH UM (DYHKLHEI,

CpaBHMBATh PacTUTENIbHBIC TKAHW H OpraHbl pacTeHHit Mek1y co0oil;

BBITIONTHATH MPaKTHYECKUE U JTabopaTopHbie padoTsl N0 Mophosorum 1 GU3HOIOrHK
pacTeHuii, B TOM Yuciie padoThl ¢ MHKPOCKOMOM C MOCTOSHHBIMH ((PUKCHPOBAHHBIMH) 1
BPEMCHHBIMM MHKPONpenaparamu, HCCASI0BATEILCKHE PaboThl ¢ HCMOIB30BAHUEM
npudOPOB U HHCTPYMEHTOB LIM(POBOI JladopaTopun;

MOHMUMATh  MEXaHH3Mbl  CAMOBOCHPOM3BEIACHMS  KJIETOK,  ONEpUpoBarTh
[PEACTABICHUAMH O MUTO3€ U MEI03€, O POJIH KIETOYHOIrO s/Ipa, CTPOSHUH W (PYHKUUH
XPOMOCOM;

XapaKkTepU30BaTh MPOLECCH HHU3HEACATEILHOCTH PACTEHHMIt: MOMIOMIEHHE BObI W
MUHEPAITBLHOE MUTaHNE, OTOCHHTES, ABIXaHUE, POCT, PA3BUTHE, COCOOB! €CTECTBEHHOTO
M UCKYCCTBEHHOIO BEre€TaTHBHOIO Pa3MHOKEHHUSA, CEMEHHOE Pa3MHOKEHHE (Ha MpUMepe
MOKPLITOCEMEHHBIX, HJIH LIBETKOBBIX ),

XapakTepu30BaTh OCHOBHBIE ATAlNbI OHTOI€HE3a PACTEHMIA, ONepHpPOBaTh 3HAHUAMHU
O NpUYHHAX PACHpPOCTPAHEHHBIX MHQEKUMOHHLIX Oo0ne3Hel pacreHuii, noHuMarhb
NPUHLMNEL NPOPHUIAKTAKH M JieyeHust Oosesneil, noHuMarb HPUHLKILL OOpLOLI
C MaToreHaMM v BPEMTENSIMH PACTEHHI;

BBIAB/IATE TMPUYMHHO-CJIC/JCTBEHHBIC CBA3M MEXKAY CTPOCHHEM W (PYHKUHAMH
TKaHEH H OPraHoB PAaCTEHHi, CTPOCHUEM M KM3HEJACATEIIbHOCTHIO PACTEHMIA;

Knacc(GUIIMpOBaTh PACTEHUs W UX YaCTH MO pa3HbIM OCHOBAHHSM

OOBACHATH POJIb PACTCHUI B MPHPOAE M JKU3HH HEIOBEKA: 3HA4YCHHE (POTOCHHTE3a
B OPUPOAC M B JKH3HU 4ENOBEKA, OMOJIOrMYECKOEC M XO3AHCTBCHHOC 3HAUCHHE
BHIOM3MCHEHHBIX MOOEroB, XO34HCTBCHHOC 3HAYCHUC BEICTATHBHOIO PA3MHOMKCHHUS,
OTICPUPOBATHL NMPEACTABACHUAMH O ICHE, OCHOBAX FCHETHUECKON HHIKCHECPHH,;

MPUMEHATDH TMOJYYEHHBIC 3HAHUS JUTS BhIpPAIIMBAHUSA M Pa3MHOKEHUA KYJIbTYPHBIX
pacTeHuit;

WCTONB30BaTh METOAbl OMOJIOTMH: TMPOBOAMTH HAOMKOAECHUA 3a PACTEHHSIMH,
OTNUCHIBATHL PACTEHMss M WX YacTH, CTaBUTh MNpoOCTeiine OHOJOrHYECKHE OIbIThI
M HKCIEPUMEHTHI,

cobmoaarte npaeuia 6€30MacHOro Tpyaa npu padore ¢ yueOHbIM 1 1a00PaTOPHBIM
000py10BAHHEM, XHUMHUYECKOH MOCYA0H B COOTBETCTBHM C MHCTPYKLMSIMH Ha YPOKE
1 BO BHCYPOUHOH ACATEILHOCTH,
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XapakTepu3oBarb  NPUHUMIBL  KiacCUUKauWum  pacTeHui,  OCHOBHbIE
CHCTEMATHYECKHE IPYIIIbI PACTEHHIA;

NPUBOAUTE NPHUMEPbl BKIaga poccuiickux (B TtoM uucne H.M. Basunos,
U.B. Muuypun) u 3apy0exnbix (B Tom uucie K. Jlunnei, JI. [Tacrep) yu€HBIX B pa3BUTHE
HAyK O pacTeHusix, rpudax, OakTepusx U apxeii;

NPUMECHATHL OMOIOTHUECKUE TEPMHHBI ¥ MOHATHS (B TOM umche: O0TaHUKA, YKOIOrHs
pacTeHuil, MHKOJOIUs, aJbroJIOrus, MUKPOOHONIOrus, OaKTEPUOIOrus, CHCTEMATHKA,
LApCTBO, OTIEJ, KJacc, CEMEHCTBO, poi, BHMJ, JKH3HEHHas (opma pacteHuii, cpeja
o0WTaHusl, pacTUTENLHOE COODILECTBO, CHOPOBLIE PACTEHHS, CEMEHHbLIE PACTEHMS,
KPacHbLIE BOJOPOCIH, 3€JIEHBIE BOJOPOCIIM, XapOBbIE BOAOPOCIN, MXH, MJIayHbI, XBOLIH,
ManoOpOTHHKH,  XBOMHBIE,  MOKPHITOCEMEHHbIE,  OakTepuu,  apxeu,  rpuosl,
CTPaMEHOMUIIOBBIE) B COOTBETCTBUH C NMOCTABICHHOM 3a1auei;

paznuyarh W ONUCHIBATh JKUBbIE M repdapHble 3K3eMIUIAPbI PacTeHMi, 4YacTH
pacTeHuit Mo M300paKCHUSIM, CXEMaM, MOACAAM, MYJsKaMm, peabedHbIM Tadnuuam,
rpUdBI 110 U300PAKEHUAM, CXEMAM, MYJIsKaMm, DaKTEPUU N0 H300PAKEHUSIM,

BBISIBJIATL [PU3HAKH KJIACCOB MMOKPBITOCEMEHHBIX, MJIM LIBETKOBLIX, CEMEHCTB
JABYJOJIBHBIX U OJHOAOJIbHBIX PACTEHHIA,

ONPENEATH CUCTEMATHYECKOE MMOJIOKEHHE PACTUTENILHOIO OpraHu3mMa (Ha npumepe
MOKPHITOCEMEHHBIX, HIIH [IBETKOBBIX) C MOMOIIBLI) ONPEAETUTEIbHON KAPTOUKH;

BBITIONIHATE MPAKTHYECKHE M J1aDopaTropHblie padOThl MO CHCTEMATHKE PacTEHMH,
TbrOJIOTHHA, MHMKOJIOTHM H MHKPOOHMOIIOTMHM, B TOM 4HCie padoThl € MHKPOCKOMOM
C  MOCTOSHHBIMH  ((UKCHPOBAHHBLIMH) M BPEMEHHLIMH  MHUKpOIpernaparamu,
MCCIIEI0BATENBCKHE PAdOTHI ¢ HCIOJIL30BAHUEM NPUOOPOB U HHCTPYMEHTOB LIM(PPOBOIA
naboparopui;

BBIJICIATH CYLLECTBEHHbBIE NMPU3HAKH CTPOCHUS W JKU3HEAEATENLHOCTH PAaCTEHUH,
OaxkTepuii, apxeii, rpudoB;

MPOBOJUTE OMUCAHHWE M CPaBHMBATL MEXKAY coOo0ii pacTteHus, rpudsbl, OakTepuu,
apxew 10 3a7aHHOMY TUJIaHYy, JeJaTh BbIBO/bBI HA OCHOBE CPABHEH WS,

OBJIAZIEBaTh OCHOBAMM 3BOJIIOIMOHHONW Teopun Y. JlapeuHa, XapakTtepu3oBaTh
OCHOBHBIC HTAlbl PA3BUTHS M JKH3HH HA 3€MJIC, ONUCBIBATL YCI0KHCHUE OpPraHu3alnu
pacTeHuUil B XOA€ IBOJIIOLMH PACTUTEIBLHOTO MUPa HA 3eMII¢;

BBISIBJIATE YEPThl MPUCMIOCOOICHHOCTH PACTCHHM K Cpeie OOMTAHMs, 3HAYCHHUE
HKOAOTHUECKHX (DAKTOPOB /U1 PACTCHMIA;

MOHUMATh OCOOEHHOCTH HAJOPraHW3MEHHOIO YPOBHS OpraHHu3allly  KHU3HH,
XapaKkTepU30BaTh PaCTUTEIbHBIE COOOIIECTBA, CE30HHBIE U MOCTYNATE/NbHBIE U3MEHEHH S
PacTUTEIBHBIX COODIECTB, PACTHTENBHOCTh (PAaCTUTENILHBIA MOKPOR) MPUPOAHBIX 30H
3emuid, cBOOOJHO OMEPHPOBATH MOHATHAMHU: IKOCHCTEMA, SKOJOrHUYECKas MUpamuja,
Tpouueckas cethb, Guopaznoodpasue;

MPUBOUTE MPUMEPHI KYJIBTYPHBIX PAaCTEHUH M MX 3HAYECHUsS B JKU3HH YEIIOBEKa,
XapPaKTEPH30BATH TPU3HAKK PACTCHHIT, OOBACHATL HAMMYME B MpEAeaax OAHOTO BHAA
pacreHuit opMm, KOHTPacTHHIX MO OJAHOMY MW TOMY JK€ [PHU3HAKY, ONEpUpOBaTh
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IMOHATHAMH (bCHOTHH, rCHOTHII, HACICACTBCHHOCTL H HU3MCHYHUBOCTD, pEBHO()GpZBHC
pPacTeHmnit 1 MHKPOOIPAHU3MOB, COPT, IITAMM;

NOHUMATh MPUYUHBI M 3HATh MEPbl OXPaHbl PACTUTEILHOIO MHPA 3eMIIH, CBOOOAHO
OTIEPUPOBATL MOHATHAMH: 0CO00 OXPAHACMBIC MPUPOAHBIC TCPPUTOPUH (PE3CPBATHI),
3aNOBEAHUKH, HAlMOHAIILHBIE napku, OuochepHble pe3epBarhbl, 3HATh, YTO TAKOE
Kpacnas knura;

packpbiBaTh posib pacTeHuil, rpudos, OakTepuil W apxeil, CTPaMEHOINHIIOBBIX
B NPUPOAHBIX coo6mecmax, B X039 CTBEHHOI ACATCIIBHOCTH YCI0OBCKA
M €ro NOBCEAHCBHOM JKNU3HHU,

JEMOHCTPUPOBATh HA KOHKPETHBLIX [pUMEpax CBi3b 3HaHWi 1o Ouosloruu
CO 3HAHHSAMH 110 MaTemaTuke, pusuke, reorpadguu, IMTEpaType, TEXHONOTHHM, TTPEAMETaM
I'YMaHUTAPHOI'O LIMKJIA, Pa3/IM4HLIMU BUIAMU UCKYCCTBA,

MCTIOIB30BaTh METO/ABI OMOJIOTMH: TMPOBOANTE HAOMKOACHUS 3a PacTEHUsIMHU,
OakTepusimu, rpubamu, JHIIAHHWUKAMK, OMMCHIBaTH MX, CTaBUTh MpOCTEiIMe
OHOJIOrHYECKHE ONBITHI H YIKCIIEPHMEHTHI,

BIaeTh npuémamu pabotel ¢ Ouonmornueckoi wHgopmaumei: GopmynupoBaTh
OCHOBaHWs Uil M3BJIeYeHus U 0000meHuss HHGOPMALMH M3 HECKOJILKMX UCTOYHUKOB,
npeodpa3oBbiBaTh HHPOPMALIHIO W3 OJIHOI 3HAKOBOI CHCTEMBI B IPYIYIO;

CO3/1aBaTh MHCBMEHHBIE M YCTHBIE COOOIIEHHS, UCTOAL3Ys MOHATHIHBIH annapar
M3y4aeMoro pasjena OMOJIONMH, COMPOBOXKIATL  BLICTYIUIEHWE  Ipe3eHTalMe
C Y4E€TOM 0COOEHHOCTEH ayIMTOPHH 00YYarOIIMXCH,

MPOABIIATE UMHTEPEC K YINYOJAEHUIO OMOIOrHYECKUX 3HaHUii U BBIOOPY OMOsI0rHK
Kak Mpo(puIbHOrO NMpeaMeTa Ha YpoBHE cpejiHero oduiero odpasopanus juis Oyayiei
npodecCHoHaNbLHO|  JeATENIbHOCTH B 00sactn  OMONIOrMM, MEIMUMHBL, KOJOIMH,
CEJILCKOr0 X03sHCTBa, MUUIEBOH MPOMBILLJIEHHOCTH;

BIafeTh npuéMamMu padoTel ¢ MH(popMaumel: ¢GopMyaupoBaTe OCHOBAHHS
JUIAs  HU3BJICHCHHUA H 06061118!‘!145{ HH(I)O])M&L[HH W3  HCCKOJBKHX HCTOYHHKOB
(2-3), npeoOpa3oBbiBaTh HH(POPMALIHIO W3 O/IHOH 3HAKOBOH CHCTEMBI B JIPYTVIO.

[IpeaverHeie pe3vabTaThl OCBOSHHS MporpamMMbl 1Mo OHONOrMM (yrinyOnéHHbIi
YPOBEHB) K KOHLY 00yucHHs B 8 Ki1acce:

XapakTepU30BaTh 300JI0NHI0 U MMKOJIOTHIO Kak OHOJIOrHYECKNE HAYKH, HX pa3/aeibl
M CBSI3b C APYTHMH HAYKaMU M TEXHUKOM;

XapakTepu30BaTh TPHHUUNB KJAaCCH(DMKAIIMMA JKUBOTHBIX, BHA KaK OCHOBHYIO
CHCTEMATHYECKYI0 KaTeropui), OCHOBHBIE CHCTEMATHYECKHE TPYNMbl KMBOTHBIX
(cTpeKaroume, KOJIBYAThIC YCPBH, MOJUTIOCKH, TUIOCKHE YEPBH, YJICHHCTOHOTHE, KPYTJILIC
YEpPBHU, XOPJOBHIE),

MPUBOANTEL TMPHUMEPBl BKIaga poccuiickux (B tom umcne A.O. KosaneBckwuii,
K.W. Ckpsadun) u 3apybexssix (B Tom uncie A. Jlepenryk, XK. KrwoBee, D. ['ekkensb)
YUYEHBIX B Pa3BHTHE HAYK O KHBOTHBIX;
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MPUMEHSTH OMOJIOIHYECKHE TEPMHUHBLI M [OHATHSE (B TOM YHMCIE. MHUKOJIOIHMS,
300JI0T'Mst, IKOJIOTUs! IKUBOTHBIX, dTOJIOIHS, NAIC0300J10MUsl, CUCTEMATUKA, LAPCTBO, THIL,
OTPsi1, CEMEHCTBO, PO/, BH/L, JKHBOTHAs KJIETKA, rPHOHAs KIETKA, JKWBOTHAS TKaHb, OPraH
JKHUBOTHOIO, CUCTCMBI OPraHOB KUBOTHOIO, JKUBOTHBI OpraHusM, NUTaHHUC, JAbIXaAHHUC,
pOCT, Pa3sBUTHE, KPOBOOOPAILCHHME, BBLIACICHHME, ONOPa, [ABWKCHME, Pa3MHOMKCHUE,
MapTCHOTCHE3, Pa3APAKUMOCTD, PeICKC, Opraisl HyBCTB, MOBEACHNUE, Cpea OONTaHKS,
PUPOHOE COOOIIECTBO) B COOTBETCTBHH € NOCTABIICHHOM 3a1a4eii;

pacKkpbiBaTh OOLIWE NPU3HAKK JKUBOTHBIX M TI'pUOOB, YPOBHHM OpraHu3ailiu
HKMBOTHOIO ¥ IPUOHOI0 OpraHu3ma;

CPaBHHUBATH JKWUBOTHBIE TKAHH H OPraHbl J)KUBOTHLIX MEXK1Y COOO0IA;

CpPaBHUBATh CHCTEMBI OPraHOB MEKAY COOOW W OnpeaensTh 3aKOHOMEPHOCTH
CTPOSHMS CHCTEM OPraHOB B 3aBUCHMOCTH OT BBIMOJHAEMOH UMM (DYHKUNH;

ONUCHIBATE CTPOCHHE M JKH3HEACATEIBLHOCTh JKHBOTHOIO OpraHuMsMa: ornopy
1 ABHKCHHUC, MUTAHHUC M MHLICBAPCHUC, AbIXAHUC W TPAHCNOPT BCLICCTB, BBIACICHHC,
PErYSLMIO U OBEJCHHE, POCT, PA3MHOKEHUE U PA3BUTHE,

ONUCHIBATHL PA3/IMYHBLIE THUILI PA3MHOMKEHHS JKHBOTHBIX: TMAPOCTATHYECKYIO
JIOKOMOLIMIO, JIOKOMOLMIO MPH MOMOLIM TI'MAPOCKENETa, JIOKOMOLMIO [PH MOMOLIH
PBIYQKHBIX KOHEYHOCTEH, THITbI JKM3HEHHBIX LMKJIOB, MPAMOE M HENPIMOE pPa3BHTHE
Y HACEKOMBIX;

XapakTepu3oBaTh  MPOLECCHl  JKU3HEJACATEIIbLHOCTH — JKMBOTHBIX — M3Y4aeMbIX
CHCTEMATHYECKUX TPVYIIN: JBHKEHWE, TMUTAaHWE, JbIXaHWE, TPaHCMNOPT BEILECTB,
BBIIC/IEHHE, PErYIISLMIO, MOBEJEHHE, POCT, PA3BUTHE, PA3MHOKEHHE,

BBISIBJISATE MPHYUHHO-CIIEACT BEHHbIE CBSI3H MEIKILY CTPOEHHEM,
JKUZHEACATEILHOCTBIO M Cpelioit  OOMTaHMs IKMBOTHLIX M rpudOB  H3y4aeMbIX
CHCTEMATHYECKHX I'PYIIIL;

pasnyarh U ONUCHIBATH KMBOTHBIX H TPHOBI H3YYaEMbIX CHCTEMATHUECKUX TPYII,
OT/E/NbHBIE OpraHbl H CHCTEMbI OPraHOB KMBOTHOIO MO CXEMaM, MOJIEIAM, MYJIsKaM,
penbedHbiM TabauaMm;

BBISIB/IATE TIPU3HAKH KJIACCOB YWIEHUCTOHOIMX M XOPAOBBIX, OTPAIOB HACEKOMBIX H
MJICKOTTH TAROILIH X

BBIMO/IHATL MpaKTHUecKue u naboparopHeie padotel no Mopdonorun rpudos,
1o Mopdhonorun, aHaTOMUHU, (PU3HOTOTHH U NOBEACHUI) JKUBOTHEBIX, B TOM YHCIIC PaOOTHI
C  MMKPOCKONOM €  TOCTOAHHBIMH  ((PMKCHPOBAaHHBIMM) W BPEMCHHBIMHU
MMKpOTIpenaparaMi, HCCIe/I0BaTeIbCKHe padoThl € HMCMOIB30BAaHUEM MPHOOPOB
1 MHCTPYMEHTOB LM (PPOBOIi 1adopaTopun,

CpaBHUBAThL MPEACTABUTEICH OT/ACIBHBIX CUCTEMATHUYECKHX TPYNI JKUBOTHBIX M
rpuOOB M /IeNaTh BHIBO/bI HA OCHOBE CPaBHEHHS,

Knaccu(UIUpPOBaTh JKUBOTHBIX HA  OCHOBAHMM  OCOOCHHOCTCH  CTPOCHMS
1 HHIHBUAYAITBHOTIO Pa3sBUTHSA,

BBISAB/IATE HEPThl MPUCMOCOOACHHOCTH JKMBOTHBIX M TPUOOB K cpene oOuTaHus,
3HA4CHHC SKOJIOrH4YCCKHX (I)&KTOPOB 71 JKUBOTHBIX
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BBISIBJIATH B3aUMOCBS3M JKMBOTHBIX M IPUOOB B NMPUPOAHBIX COOOLLECTBAX, LENU
MATAHUS,

YCTaHAB/IMBATL B3aUMOCBSI3H MEIKAY THITOM MOJIOCTH TENA, THIOM KPOBEHOCHOM M
BBIACTUTEILHON CHCTEMBI,

YCTaHAB/IMBATH B3AUMOCBS3H JKHBOTHBIX C PACTEHUAMH, IpUdaMH, JIniaiHuKaMu 1
OaKTepusMH B NPUPOAHBIX COO0LIECTBAX;

YCTAQHAB/IMBATL  B3aUMOCBS3HM  MEXKAY CTPOCHMEM JKMBOTHOTO M Cpeaoi
ero oOuTaHus;

XdpaKTCPU30BATh JKMBOTHBIX M TPUObl MPHPOAHBIX 30H 3EMJIM, OCHOBHBIC
3aKOHOMEPHOCTH PACIpPOCTPAHEHHUs FKHBOTHBIX U I'PUOOB 110 IJIAHETE,

PacKpbIBaTh POJIb JKUBOTHBIX M IPUOOB B IPUPOAHBLIX cOOOLIECTBAX,

pacKpbIBaTh pojib FPUOOB B €CTECTBEHHBIX IKOCHCTEMAX M COOOIIECTRAX;,

pacKpbiBaTh Pojib JAOMAIIHUX M HEMPOAYKTHUBHBIX JKHBOTHBIX B JKH3HHM YeJIOBEKa,
POJIb  MPOMBICJIOBBIX JKHBOTHBIX B XO3SHCTBEHHOI JAEATEIILHOCTH 4YENOBEKA M €ro
MOBCEHEBHONW  JKM3HM,  OOBSACHATH  3HAYEHWE  JKMUBOTHBIX B [PHPOAE
M JKH3HH YelloBeKa;

MOHUMATh MPUYMHBI M 3HATH MEPbI OXPaHbl JKWBOTHOTO MHpa 3eMJIH;

MOHUMaTh (PYHKIIMM OPraHOB M CHCTEM OpraHOB JKMBOTHOTO B KOHTEKCTE
ajanTtauuy K OKpyKarouei cpeie;

JEMOHCTPUPOBATL HA KOHKPETHBIX T[pUMEpax CBsi3b 3HaHM 1o Ouosorum
CO 3HAHWAMM M0 MaTeMaTuke, (PU3NKe, XUMHUH, reorpaguu, TEXHOIOTHH, MPeaMeETam
F'YMaHUTAPHOTO IIHKJIOB, Pa3/IMYHBIMUA BHaMH HCKYCCTBA,

MCIONb30BaTh METOAbl OMOJOrHM: NMPOBOAMTL HAOMIONEHHS 34 IKMBOTHBLIMH,
ONUCHIBATL JKMUBOTHLIX, HX OpPraHbl M CUCTEMbI OpPraHoB, CTaBUTL [POCTEHLINE
OHMOJIOrHYECKHE OIBITHI H IKCIIEPHMEHTBI,

BJaJIeTh NpuéMaMu padoTel ¢ WH(pOpMaumeir: GopMyIHpOBaTH OCHOBAHHA JUIS
U3BJIeYeHHsT W 0000mIeHHs WH(pOpPMaM¥ W3 HECKOJBKMX HMCTOYHUKOB (3-4),
npeodpa3oBbIBaTh HH(POPMALIMIO U3 OAHOI 3HAKOBOIT CHCTEMBI B APYTYIO,

CO3/1aBaTk MUCbMCHHBIC W YCTHBIE COOOIICHHS, UCMONb3Ys MOHATHITHBIA annapar
M3ydaemoro pasjena OHOJIOrHH, COMpPOBOK/aTh BBICTYIIJIEHHE MPE3CHTAMENR C YUETOM
0COOEHHOCTEH ayIMTOPUN 00 YUaKOIIIHXCS,

[TpenmeTHbIC pe3ynbTaThl OCBOCHHS MPOrpaMMbl no Ononoruu (yrinyOnéHHBIN
YPOBEHb) K KOHILY 00yueHus B 9 Kitacce:

XapaKkTepu30oBaTh HaAyKW O 4YEIOBEKE (AHTPOMOJIOTMIO, aHATOMHIO, (PU3HONIOrHIO,
MEMIIHHY, THCTOJIOTMIO, IIMTOJIONMIO H JAPYTHE) M UX CBSA3M C APYIUMH HAYKaMH;

OOBACHATH  MOJOKCHHE  YEJIOBEKA B CHCTEME  OPraHHYecKoro  MHpa,
€ro MPOMCXOMKACHUE, MPUCTOCOOICHHOCTL K Pa3/IM4HBIM KONOrHHYECKUM (hakropam,
OT/IM4MS HYETOBEKA OT APYTHX JKMBOTHBIX, POACTBO HEIOBEUECKUX PAC, OCHOBHBIC HTabl
1 (paKTOPBI IBOTFOIMH YEJIOBEKA,
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MPUBOANUTL MNPUMEPLI BKiaaa poccuiickux (B tom umciae W.IL  [lasnos,
WM. MeunukoB u apyrue) v 3apyoexkHbix (B ToM uncne Il Dpnux u apyrue) yuéHsix
B Pa3BUTHE NPEACTARICHHI 00 aHATOMMH, O (PU3MOMOTMH U APYTHX HAYKAX O YENIOBEKE,

NPUMEHSTH OMOJIOIHYECKHE TEPMUHBLI M TOHATHS (B TOM YMC/E: LMTONOIMS,
FUCTONIOTHS, AHATOMMS HYENOBEKa, (PU3HONIOrMs 4ENOBEKa, I'MIMEHA, aHTPOMOJIOTHS,
9KOJOTHS HETIOBEKA, KJICTKA, TKAHb, OPraH, CHCTEMA OPraHoOB, NMUTAHHWE, AbIXaHHE,
KpoBooOpalieHue, 0OMEH BELIECTB W IPEBPALLEHUE DHEPIUU, JBHIKEHHE, BbIICICHHE,
pOCT, pa3BUTHE, MOBEACHHUE, PA3MHOKCHME, Pa3ApakKUMOCTb, PEryssilus, roMeocras,
BHYTPCHHSS CPEa, UMMYHUTET) B COOTBETCTBHM € MOCTABICHHOMN 3a1a4eii;

MPOBOAUTHL ONUCAHWE [0 BHEWIHEMY BHAY (M300pakeHH10), cxemam o0LmX
MPU3HAKOB OPraHu3Ma 4eI0BEKa, YPOBHECH €ro OpraHu3auuu. KICTKH, TKAHW, OPraHshl,
CHCTEMbI OPraHOB, OPraHu3M;

CpaBHMBATHL KJIETKH PasHbIX TKAHEH, rPynn TKaHel, opraHbl, CUCTEMbI OPraHoB
UEIOBEKA, MPOLECChl JKU3HEACATEIBHOCTH OPraHu3Ma HeNOBEKAa, MACHaTh BbIBOBI
Ha OCHOBE CPaBHEHMS;

XapakTepu30BaTh MEXaHH3Mbl CAMOBOCIIPOH3BEACHHS KJIETOK, CPaBHHBATL MUTO3 U
ME03, XapakTepH30BaThb pOJIb KIETOYHONO sAapa B JIEJIEHHH KIJIETOK, CTPOCHHE
1 QYHKIIMH XPOMOCOM;

MPUMEHATH OHOJIOTHYECKHE TEPMHUHBI M MOHATHS (IFeH, NeHETHYECKas HHIKEHEPHS,
OMOTEXHOIOTHs, A/UIENb, TEHOTHIT, PEHTOTHI, CKPELMBAHKE ), TOHUMATh X CYIIIHOCTD;

XapakTepu30BaTh OCHOBHbIE MOJIOKEHUS KIETOUHON TeopHH, 3akoHbl ['. Mennaens,
XPOMOCOMHYIO TeopuIo Hacneacreentoct T. Moprana, 3akon Xapau-BaiinOepra;

pasnnyarh OMOJIOrHYECKH AKTHBHBIE BEIIECTBA (BHTAMHUHBI, (DEPMEHTHI, TOPMOHBI U
JIPYTHE), BBISABAATH X POJIb B POLECCE 0OMEHA BELIECTB W NMPEBPALICHUS SHEPTUH;

XapakTepu3oBarb OMOJIOrMYECKHE [POLECCH: OOMEH BELIECTB W MpeBpalleHHe
SHEPruM, TMHTAHWE, JbIXaHWE, BBHIJIEICHUE, TPAHCIOPT BEIIECTB, [BHIKEHHE, POCT,
PEryAAUMIO QYHKIMNA, MMMYHHTET, pa3BUTHE, PA3MHOKEHUE YETIOBEKaA,

BBISB/IATh MPUYMHHO-CIICACTBCHHBIC CBA3M MEKIY CTPOCHHEM KIICTOK, OPraHoB,
CHCTEM OpraHoB OpraHu3Ma 4YeloBeka M WX (YHKUMAMH, MEKIY CTPOEHHMEM,
KU3HECATENBHOCTHIO M CPE/10H 0OMTAHUS YEIOBEKA,

NPUMCHATh OMOTOrHYECKME MOJACIM U1 BBISABJACHUS OCOOCHHOCTEH CTPOCHHSA
1 (PYHKIIMOHHPOBAHHUA OPraHOB U CHCTEM OPraHoOB YEI0BEKa;

MPUMEHATH OMOJIOTHYECKUE TEPMUHBI M TIOHATHSA: MUKPO(UIOpa, MHKPOOHOM,
MUKPOCHMOHOHT;

OOBACHATE HEHPOrYMOPAJIBHYIO  PEryJIAIMI0  MPOIECCOB  KU3HEACATENbHOCTH
OpraHMsma 4esIoBeKa;

XapaKkTepu30BaTb W CPaBHHBATh OC3YCIOBHBIC M YCIOBHBIE  PEQUCKChI,
HACJICJICTBEHHBIE U HEHACJIE/ICTBEHHBIE MPOrPaMMBbl TTOBEICHUSA, OCOOEHHOCTH BBICUIEH
HEPBHO# JEATEILHOCTH YEJIOBEKA,

pasnuuarh  HACACACTBEHHBIC M HEHACICACTBCHHBIC  (MH()EKLMOHHBIE,
HEMH(EKMOHHBIE) 3a00NeBaHus YellOBeKa, O0OBACHATH 3HAYEHHE MEP NMPO(PUIAKTHKH
B MPEAYNPEKACHAN 3a00JIeBaHHI YellOBEKa,

42



Menepansuas padboyas nporpamma | buonorus. 7-9 knaccel (yriayOneéHHbIil YPOBEHD)

OOBACHATH [MPHYUHBI HACIEACTBEHHBIX 3a00JieBaHMil YE/IOBEKA, MEXaHH3Mbl
BO3HUKHOBEHMsI HAMOO/IEE PAacpPOCTPAHEHHBIX U3 HUX, MCHIOIB3YS [IPH ITOM MOHSTHS:
FeH, MYTAlMs, XPOMOCOMA, NeHOM, CBOOOJHO OMEPUPOBATH 3HAHMAMH O NPHYHHAX
pacnpocTpaHEHHBIX ~ MHQCKUMOHHBIX  3a00JNCBaHMI  4EAOBEKAa,  MPHHLMMAX
NPOQUIAKTHKA M JIEYEHWUs  PacnpocTpaHEHHLIX HH(PEKUHOHHBLIX  3a0oieBaHMi
yesnoBeka, CBOOOJHO pelaTh KAYeCTBEHHBIE M KOIMYECTBEHHbIE 3ala4yH, OObACHATH
MPUHLUMNBI  COBPEMCHHBIX OHOMEOMIHMHCKHUX METOAOB, 3THUKM OHOMEIMIIMHCKHX
MUCCICAOBAHUN,

BBIMOTHATH MPAKTHUCCKUE U 1a00paTOpHbIC PabOThl MO aHATOMMU U (PU3HONOTHUH
YEJIOBEKA, B TOM YUCIE paboThl ¢ MUKPOCKOIIOM € MOCTOSHHBIMU ((PUKCHPOBAHHBIMH) H
BPEMEHHBLIMM MUKpONpenaparamm, UCCIe10BaTeIbekue padoThl ¢ MCIONIL30BAaHUEM
npuOOPOB ¥ HHCTPYMEHTOB IIH(POROIT TabopaTopHu;

pemarh KayeCTBEHHBIE W KOJIWYECTBEHHBIE 3a/la4yM, MWCMOJb3ys OCHOBHBIC
MOKa3are/i 30pOBbs YENOBEKA, MPOBOAMTL PAcyYETbl M OLEHUBATHL MOJYYEHHbLIE
3HAYEHUS,

apryMeHTUPOBaTh OCHOBHBIE [PUHLMITLL 30POBOI0 00paza IKM3HH, METO/bI
3alUThl U VKPETUICHHS 3/10POBbs YesioBeKa: cOanaHCHPOBAHHOE NMUTAHHE, COOMIOICHHE
MpaBU JIMYHOW THIMEHbl, 3aHATHS (U3KYIBTYPOi M CIMOPTOM, palHOHaIbHAas
OpraHu3aLus TPya U NOJIHOLUEHHOIO OT/AbIXA, 03U THBHOE IMOLIMOHAILHO-IICUXHYECKOE
COCTOSIHUE,

MCTIONBb30BaTh MPUOOPETEHHBIE 3HAHWS M YMEHHMS Ul COOMIOJCHMS 3[0POBOTO
obpaza  W3HHM, CcOaTaHCHPOBAHHOTO  MHTaHWA,  (HU3MYECKOH  AKTMBHOCTH,
CTPECCOYCTOHYHBOCTH, JUIsi UCKITIOYEHUSI BPEIHBIX MPUBBLIYEK, 3aBUCHMOCTEH;

BJQJIETH NPUEMAMH OKA3aHUs MEPBOH MOMOLIN YEIOBEKY MPH MOTEPE COZHAHMS,
COJIHEYHOM M TEIUIOBOM YJapax, OTPaBICHUH, YTOIIEHHH, KPOBOTEYEHWH, TpaBMax
MATKHX TKaHe#, KocTel ckenera, OpraHoB YyBCTB, 0KOrax ¥ OMOPOKEHHH;

BAaJeTh mnpuéMamMu  paboTel ¢ HHpoOpMauuei: (opmyanpoBaTh OCHOBaHHS
s u3pacdeHus M 0000weHus HHOOPMAUMH W3 HECKOJIBKMX HMCTOYHMKOB (4-5),
npeodpa3oBbIBaTE MH(OPMALIHIO W3 OJHOI 3HAKOBOI CHCTEMBI B APYTYIO;

MCIIONb30BaTh METO/bl OMOJIOrMH: HAOMOAATh, M3MEPATH, ONMUCHIBATH OPraHU3M
YEIOBEKa M MPOLIECCHI €r0 JKH3HEAEATETbHOCTH, MPOBONTH MPOCTEHIIINE HCCIIEI0BaHNs
OpraHu3ma yesioBeka u 00BACHATE UX PE3YIIbTaThl,

cobnmoaare npaeuna 0€30MacHOro Tpyaa npu padbore ¢ yueOHbIM U 1a00paTOPHBIM
000pYIOBAHUEM, XUMHUYECKOH MOCYA0H B COOTBETCTBHM C MHCTPYKLHAMH HAa YPOKE M
BO BHEYPOUYHOM JIEATETbHOCTH,

BIQJIeTh npuéMamu  pabotel ¢ uH(opmanmei: (opMmynmmMpoBaTh OCHOBaHMS
1715t U3BAeUCHUs U 00001eHns HHPOPMALIMH W3 HECKOJIBKHX HCTOUHHKOB,

00BACHATH 3HaYEHUE PabOT MO pacin()PoBKE FEHOMOB BUPYCOB, OakTepuii, rpudoB,
pPacTeHMil M JKMBOTHBIX, XQPaKTEPU30BaTh MOJAXOAbl K aHANM3y OOJNBLIMX JaHHBIX
B OMOJIOrMHU, XapakTepU30BaTh 1EIH U 3a1a4i OHOMH(POPMATHKH,
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CO3/1aBaTh MUCbMEHHbBIE M YCTHBIE COOOLLEHHS, UCIIONL3Ys MMOHATHIHbIH annapar
M3YYEHHOr0 pasjesna OHOJIOruH, CONPOBOKIATL BBICTYIIEHHE MPE3eHTALMEN C y4ETOM
O0COOCHHOCTEH ayauTOPUN 00 YHaAKOIHXCS,

NPOABIATL MHTEPEC K yryOAeHHIO OMOIOTMYECKUX 3HAHMN U BLIOOPY OMONIOruu
KaKk npo(uIbHOrO NpeaMeTa Ha YPOBHE cpeaHero oduiero odpasoBanus ans Oyayuiei
npOEeCCHOHANBHON ACATEILHOCTH B 001acTH OMONIOruM, MEIULMHBL, MCHXOIOTUH H

JPYIrux HanpaplieHHi.
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Mdenepanbias padouas nporpamma | buonorus. 7

9 knacesl (yrayOneHHbIi YPOBEHD)

7 KIIACC

HanmenoBanue

Ne KonuuecTro (OCHOBHBIC BH/IBI ACATEIILHOCTH
paszieyioB U T€M [TporpaMmHO€ coaepaHue

n/m 4acoB o0yuarommxcs

yueOHOro npeamera
1. Beenenue
1.1 | Beenenue 5 [luTonorus — Hayka O KJIETKe. O3HaKOMJIEHHE CO CTPOCHUEM

CoBpeMeHHas KJeToYHas TEOpHS.

Knerka — eaMHMLIAa CTPOSHMS,
KU3HECATETLHOCTH U Pa3MHOKEHHS
KHUBOIo. XUMHYECKHI COCTaB KIIETKH.
CrpyKTypHas oprauu3auus KJIETKH.
DYKapUOTHBIE H POKAPUOTHBIE KIIETKH.
MemOpana. Llurormazma. OpraHounibl,
Ennnas memOpaHHas cucteMa KIeTKH.
MuTtoxoHapun U rracTiabl. LluTockener n
OpraHon /16l ABHKEHHUS. S11po. XpoMOCOMBI.
['enbl. ¥YaBoenue xpomocoM. [1nouaHOCTh
kneTku. Knetounstit uukia. Muto3. Meiios.
Pasmuoxkenue. Tunsl JKU3HECHHBIX LIMKJIOB,
Bupyconorus — Hayka 0 BUpycax.

Bupychsl — HEKIETOUHBIC (POPMBL.

Bkniaj poccuiickux M 3apyOeKHBIX YUEHBIX
B Pa3BHTHE BUPYCOIOruU. BupycHbie
3a00J1eBaHNs PaCTEHUH, JKMBOTHBIX H
yenoseka. Mepbl pogHuIaKTHKH BHPYCHBIX

KneTku. MccneioBaHne XUMHUYECKOro
COCTaBa KJIETKH. APryMeHTHPOBaHNE
JI0BOJIOB O KJIETKE KaK €IMHMIIE
CTPOCHHS U KU3HEAEATEILHOCTH
opranuzmoB. Onpejenenne

10 BHEIHEMY BHAY (M300paKeHHIM
H CXEMaM) OPraHOUI0B KJIETKH.
PackpbITHE TEPMUHOB H MOHATHH
«KJIETOYHOE SIPO», «XPOMOCOMBI»,
«reH». OObICHEHHE KIIETOYHOIO
[MKJIA, ACTCHHUSA S/pa, Pa3HULLBI
MEKIY MEIHO30M U MUTO30M,
raruiOMIHBIM W JIHIJIONAHBIM
HabopoMm Xpomocom. Packpeitue
CYLIHOCTH TEPMUHOB «0ecnonoe,
MOJIOBOE Pa3MHOKEHUEY,
«KW3HEHHBIH MK, OBIageHue
NMPHEMaMHU BEreTaTHBHOTO
pasMHOKEHHS. PacKpbITHE CYIIIHOCTH
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3abonepannii. CoOBpeMeHHas
KJ1accH(rKaLms OpraHu3MoB, OCHOBHBIE
npuHuMnel. Knaccupukauus opraHu3smMoB 1
IBOIOLMOHHOE y4yeHue, Teopus IBONIOLUH
Yapns3za J/lapBuna.

MeToabl Hay4HOrO NO3HAHUA B OUOIOTHH,
[TpaBuna paboTel CO CBETOBBIM
MHKPOCKOTIOM. BpeMEHHBIE H MMOCTOSIHHBIE
MUKpornpenaparsl. Merojuka
MPUrOTOBJICHUS BPEMEHHBIX
MHUKpornpenaparos. MHKpPOCKOMuUs
ONTHYECKast, MIEKTPOHHAS, CKAaHUPYIOLLas,
30H/10Bas.

Jlemoncmpayus NOpTPETOB VUEHBIX,
MUKpodoTorpaduii KIETOUHBIX CTPYKTYP,
BBITTOJTHEHHBIX C MOMOIIBIO Pa3inYHbIX
THIIOB MHKPOCKOITHH.

JlabopamopHwie u npakmuveckue
padomoi.

[TpaBuna TexHuku 6€30MaCHOCTH

MPH MPOBEACHUN JTaDOPATOPHBIX U
MPaKTHYECKUX padoT.

OCHOBBI MUKPOCKOTIHH: TTPHTOTOBIIEHHE
BPEMEHHBIX Npenaparos v padora ¢
MHUKPOCKONOM. OdopmieHHE pe3y/IbTaTOB
paboTbl ¢ MHKPOCKOIOM

TEPMHHOB «rameTo(ur» u
«ecnopodu.

O3HaKOMJIEHHE C TUIIAMU
JKUZHEHHBIX [IHKIIOB.
ApPryMEHTHPOBAHHE TOBO0B

0 BUPYCAaxX, KaK HEKJICTOYHbIX
(opmax. O3HaKOMJIEHHE C BKJIaJ10M
POCCHUCKHX M 3apyOe/KHBIX YUEHBIX
B pasBUTHE BUPYCOJIOIHMH.
O3HakoMJIEHHE C COBPEMEHHO#
KJ1accH(puKaumeil opranu3Mos,

C IBOJIIOLLMOHHBIM yyeHueM Yapib3sa.
Hapsuna. O3HaKOMJIEHHE

CO CTPOCHHEM M NpaBHJIaMH padOoThl
CO CBETOBBIM MHUKPOCKOIOM

HUroro 14acos no reme

46



Mdenepanvuas padouas nporpamma | buonorus. 7-9 knaccest (yrayOnEeHHLIN YPOBEHD)

2. bakrepun u apxen

2.1 | baktepuu u apxeu | Mukpobuonorus — Hayka Bbi1e/IeHHE XapakTEePHBIX MPU3HAKOB
0 MUKpooprann3Max. OcoOeHHOCTH CTPOCHHSA M KU3HEACATEIILHOCTH
CTPOEHMSI MPOKAPUOTHON KIETKH. Daxrepuii n apxeil. Mcenenosanue
Muoroodpasue GopM KIeTok DakTepuid. CTPOEHHS MMPOKAPHOTHON KIIETKH
Poct 1 pazmuoskenue dakrepuit. Cnopsl (Ha roToBBIX MUKpONpenaparax).
Oaxrepuii. AKusnenesrensnocts Oakrepuii: | CpaBHEHHE KIETOK NPOKAPHOT
aBTOTPO(HBIE M reTepOTPOdHbIE, sykaproT. Onucanne MHOroodpasus
aHa’poOHbIe U a3poOHbIe DAKTEPHH. (opm Gaktepuii. OG0CHOBAHUE POJIH
[ lnanobakrepuu ¥ UX POk B IPHPOJIE. OaxTepuii n apxei B MpUpoJIe U
OcoOeHHOCTH OpraHu3aiuy apxei 1 ux JKU3HH YeJIOBeKa.
oTi4Mst T OakTepuii. Ponb apxeii u Onucanue ucnosib3oBanus dakrepuit
Oakrepuii B BOSHUKHOBEHHH dYKapHOTOB. B [pOLLECCax KBALLIEHHS,
PacripocTpan€HHocTh OakTepuii U apxeil, X | CHIIOCOBAHUS, CHIPOAEITHS U AD.
POJIL B IIPUPOAE M JKU3HK yesoBeka. Porb ApPryMeHTHPOBAHHE Mep
OakTepHii B OMOreOXMMHYECKHX LIMKIIaX. npodunakTuky 3a00JIeBaAHMIA,
Jlabopamopusie u npakmuyeckue BbI3bIBAEMbIX OaKTEPHIMHM
pabdonoi.

H3yueHue METoA0B AC3UH(EKLNH 1

CTCPUITH3ALINH,

H3yuenue mopdonoruu dakrepuii

HAa MUKPOCKOMMUECKHUX Mpenaparax
Hrtoro 1acos no teme 4

3. Muorootpa3ue 0HOK/JIETOYHBIX YYKAPHOT

3.1

MHorooGpaszue
OIHOKJIETOYHBIX
HYKAPHOT

4

(OCHOBHBIE MPU3HAKU OJHOKJIETOUHBIX
9ykapHoT. CTPOCHHE, IBHIKCHUE, TUTAHHE,
Pa3MHOMKEHUE OAHOKIETOYHBIX

BoiiesieHne XapakTepHbIX NMPU3HAKOB
OJHOKJICTOUYHBIX.
OOBSICHEHHE CTPOCHHS
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ABTOTPO(PHBIX M reTEPOTPOPHBIX IYKAPHOT
Ha [MPUMEPE IBIVIEHB! U TPUITAHOCOMBbI,
TPUXOMOHA/B! U KHILEYHOH JIsiMOIIHH,
uHpy30pun TyQEnbKH U MaSPUHIHOTO
naasMoausi, paauonsapui u popamunudep,
am¢&Obl NpoTes, IMAaTOMEH. 3HAUCHHE
OJ/IHOKJIETOYHBIX IYKapUOT B NMPHPOIE U
#KHU3HM yenopeka. Connas 0onesHb, 001e3Hb
[Haraca. Koxublii 1 BUCUEpabHbIi
neimmannos. Tpuxomonunas. JIsmoinos.
JlabopamopHuuie u npakmuveckue
padomoi.

M3yueHune OHOKIETOYHBIX OPraHu3MOB
MO MUKPOCKOIIOM Ha BPEMEHHBIX H
(PMKCHPOBAHHBIX MUKpONpenaparax

OJHOKJIETOYHBIX, CITOCODOB HX
MepeABHIKEHUS.

Habnoaenue nepeaBukeHus B BOIE
HHPY30pUH-TYDETBLKH U
MHTEPNPETaLs AHHBIX.
ApPrymMeHTHPOBAHUE NMPUHLIMIIOB
310poBOro odpasa KHU3HH B CBA3N

C MonajaHueM B OPraHu3Mm 4eaoBeka
napasuTHYECKUX MPOCTEHILIMX
(MasstpHiHbIHA

MJ1a3MOINIA, qu3eHTepuiinas améoda,
nAMOMs, callbMOHENIA U . ).
AHan3 1 OlleHKa cnocodoB
BbIJICJICHHS N30BITKA BOJIBI U
BPEIHBIX KOHEYHBIX MPOAYKTOB
oOMEHa BEIECTB V NMPOCTEHIIINX,
O0UTAIOLMX B MPECHBIX U COJIEHBIX
BOJOEMAX.

M3roToBIeHUE MOACITH KICTKH
MPOCTCHILErO

Hrtoro sacoe no teme 4
4. ApXenjiacTHAHbIC HIIH «PACTEHHS»
4.1 | boranuka — Hayka 1 Kparkas ucropus pasputus O0TaHHKH. O3nakomiieHHE ¢ 00BEKTaMH

0 pacTeHusIX

Boranuka u 00BEKTHI €€ HCCICA0OBAHMIA.
OO0BEM HapeTBa «pacTeHus» B COBPEMEHHOI
CHUCTEME OpraHu4iecKkoro mupa. Pasaesns
Ooranukn. Cesizb OOTAHHKH € IPYTHMH

M3yucHHus OOTAHHMKHU, €€ pa3acIaMu.
PacKpbITHE TCPMUHOB M MOHATHIL:
Mopdonorus, aHaToMusi,
(pM3MOI0rKs, CHCTEMATHKA PACTCHMUIA,
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OMOMOrMYeCKMMH HAYKAMH, MEIULIMHOMH U
CENILCKUM X03siiicTBOM. Posib GoTtanuku

B ()OPMUPOBAHNHU COBPEMEHHOM
€CTECTBEHHO-HAYYHOH KapTHHLI MUpA.
[lepcnexTuBbl pa3BuTHs OOTAHUKY Kak
Hayku. [IpuMenenne 00TaHn4eCcKnX 3HaHuH
yenosekoM. [Ipodeccun yenoseka,
CBA3aHHbBIE C DOTAHMKOI.

Jlemoncmpayus NopTpeToB YYEHLIX,
JKUBBIX PACTEHHH, KOJUIEKLHHA M MYJISDKEH

IKOJIOTHS, Maneod00TAHNKA.
YCTaHOoB/IEHHE B3aUMOCBS3H

C IpYruMuU Haykamu. Packpeitue
POJIK 3HAHHI O pacTeHHsX

ans yenoseka. [Ipossnenne nuTepeca
K Tpo()eccusaM, CBI3aHHbIM

C M3YYEHHEM pacTeHUil (onHcaHue
npodeccuii)

4.2

OOwmas opranuszanus
PaCTHTENBLHOIO
opraHusma

PactutenbHas kinetka 1 €€ 0COOEHHOCTH.
PacrurenbHbie TKaHu. OTKPLITHE
pacTuTelbHbIX TKaHei. CTpoeHue u
(YHKIMM pacTUTENLHBIX TKaHel. [TpocTeie
M CII07KHbIE TKaHW. OOpazoBarelibHbIE,
MOKPOBHBIE, OCHOBHBIE, MEXaHHYECKHE,
MPOBOAAIIMAE TKAHH.

OpraHbl ¥ CUCTEMbI OPraHOB PACTHTEJILHOIO
OpraHu3ma, UX B3auMOCBA3b. PacTUTENbHBIN
OpraHM3M Kak €IMHOE 1esoe. BereraruBHbie
Y TCHEPATHBHBIC OPraHbl.

Jemoncmpayua onuiTOB 0 OOHAPY/KECHUIO
B CEMEHAX pacTeHMii BO/bI, MUHEPAIbHBIX H
OpraHNuYecKMX BEUIECTB, Kpaxmaia, Oenka u
AKUpa.

Jlabopamopusie u npakmuyeckue
padomoi.

BrisiBrieHHe CONOIYHHEHHOCTH
VPOBHEH OpraHu3aluu
MOJIEKYJISPHOI'O, KIIETOYHOIO,
TKAHEBOI'0, OPraHHOro, CHCTEM
OpraHoB M LEJIOro OpraHu3Ma.
HccnenoBanne n aHaiu3 roToBbIX
MUKpOIpenapaToB TKaHEeH pacTeHHi.
YCTaHOB/IEHHE B3aMMOCBA3EH MEKIY
O0COOCHHOCTAMH CTPOCHHS U
(pYHKUMSAMI TKAHEH
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H3yuenue CTpoeHHs PaCTUTEIbHBIX KJIETOK
Ha FOTOBBIX M BPEMEHHBIX MUKPOITpEnaparax.
Habsroenue npouecca niaasmosimsa u
NEIUIa3MOoIM3a B PACTHTENLHBIX KIIETKaX
MO MUKPOCKOTOM.

HM3yuenne 0cOOCHHOCTEH CTPOCHUS TKaHEH
pacTeHHii Ha rOTOBBIX M BPEMEHHBIX
MHKpOnpenaparax.

HM3yuenue CTpoeHns OpraHoB pacTeHui

Ha KUBBLIX 00BEKTAX W repdapHbIX 00pasuax

4.3

CnopoBeie pacteHus

Kpachebie, 3enénsie 1 XapoBbie BOAOPOCIIH,
AJILrollorust — Hayka 0 BOAOPOCIIsiX.
Boa0opociim — HETAKCOHOMHYECKas Irpynna
OPraHu3MOB, MPUCTIOCOONEHHBIX K JKU3HH
B BOJIHOH cpelie, OTHOCSAULUXCS

K pas/InYHbIM LIAPCTBAM B COBPEMEHHOI
CHCTEME OpraHuyeckoro mupa. Mecro
KPACHBIX, 3€7EHBIX U XapOBBIX BOAOPOCIEN
B COBPEMECHHOM CHCTEME OPraHu4eCcKoro
mMupa. OCOOEHHOCTH HX CTPOCHHS,
PA3MHOMKEHHS M JKMU3HCHHBIX LIHKIIOB

HA MPUMEPE XJITAMHIOMOHA 1!, XJIOPEIUIbI,
K1a10()0pbl U VIIbBBI, CIIHPOTHPbI M Xapsl,
nopdupsl.

Bypbie BOOPOC/IH, UX TAKCOHOMHYECKOE
MOJIOJKEHUE BHE 11apCTBa pacTeHHil.
JKW3HCHHBIC LMKIIBI TAMUHAPHH (MOPCKast

Onucanne 3aKOHOMEPHOCTEN IMKIIOB
pasBuTUs BoAOpOCIei. Beissienne
0COOEHHOCTENH pa3sMHOKEHUS H
LMKJIOB Pa3BUTHS Y BOJOPOCIIEH.
Hccnenosanne crpoeHus
OJIHOKJIETOYHBIX H MHOIOK/JIETOYHBIX
Bogopociieid. OG0CHOBaHHE POJTH
Bojopocieit. OdocHoBaHKE
NOJOKEHUS OYPBIX BOAOPOCICH

BHC LIAPCTBA PACTCHUH.
HcenepoBanue CTpoeHus U
JKU3HECHHOTO LIMKJ1A JIAMUHAPHH.
Knaccuguumpopanue pacreHuii

Ha OCHOBE UX MPHUHAUIEKHOCTH

K ONPEAEEHHON CHCTEMAaTHYECKOM
rpynne. OnucaHue CUCTEMaTHYECKHX
rpynn [IpuMeHeHne TepMUHOB!
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karycra) u Qpykyca. Pacnpocrpanenue u
dKoJorus. Posib B IpUPOJIE M 3HAYEHHE
B JKH3HH YEJIOBEKA.

[TporcxoskeHme BbICIINX pacTeH i
(3MOpuoduT) OT XapOBBIX BOAOPOCICH.
COBpPEMEHHBIC MOAXO/IbI K CHCTEMATHKE
pacTeHui.

MoxosuHbIE WM MXH. OOias
XapaKkTEepPUCTHKA, CTPOCHHE H
KH3HEACHTENILHOCT, JKU3HEHHBIH LMK
MX0B. MHOroo0pasue MXoB.

KyKkywkuH nén u charuym.
PacnipocTpaHeHHe v 9K0JI0THS MXOB.
3HavyeHne MXOB B MIPHPOJIE U
HKH3HENCATE/IbHOCTH YE/I0BEKA.
Topgoobpazopanue. [leu€HOUHHUKH U
AHTOLIEPOTOBbIE.

[Inaynosuaunsie (naayust). Odias
xapakrepuctuka. Moponornueckue
0COOCHHOCTH BEreTATUBHBLIX OPraHoOB.
OcobeHHOCTH OpraHu3aiiim, KU3HEHHOTO
IMKsIa miiayHa OyinasosuaHoro. [Tonosoe
MOKOJIEHUE, PEAYKIHS raMeTo(puTa,
PacnipocTpaHeHne v 3K0JI0rus
MJIAYHOBUIHBIX. 3HAYCHHE B MPUPOJE U
MCNOIb30BaHKE YenoBekoM. Mckonaemsbie
naayHOBHAHBIC. POib HCKONMAeMbIX

LAPCTBO, 0T/, KJIACC, MOPSJIOK,
CEMENCTBO, poj, Buja. PackpbiTue
CYLIHOCTH TEPMHUHA «ITOM YIS,
Onucanue 3aKOHOMEPHOCTEH LIMKIIOB
pa3BUTHs pacTeHUi. BuisBneHue
XapPAaKTEPHBIX MPU3HAKOB CMOPOBLIX
pacTeHMii: KpacHBIX, 3€/IEHBIX U
XapOBbIX BOAOPOCIEH, MOXOBH/IHBIX,
NanopoOTHHKOBH IHBIX,
JIaYHOBUAHBIX pacTeHuii. Onmcanue
MHOroodpasus pacreHuii. BoisiBiienue
0COOEHHOCTEH pa3sMHOKEHUS U
[IMKIIOB Pa3BUTHUS Y BOJOPOCIIEH,
MXOB, ManOPOTHUKOBH/IHBIX.
BeinosHeHne NpakTHYECKuX 1
nabopaTtopHbIX padoT

M0 CUCTEMATHKE PACTEHMH Ha JKUBBIX
pacTeHusX U repdapHbix o0pasuax.
WceneaoBannue CTPOCHUS MXOB,
NanOpPOTHHKOB, XBOILECH W MJIAYHOB.
OBocHOBaHHE POJIH MXOB,
ManopoOTHHKOBH/IHBIX,
MJIAYHOBUIHBIX B MPHPOE W HKU3HH
yesIoBeKa
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MJIAYHOBHHBIX B PACTUTEILHOM MOKPOBE
naneo30ickoi dpel 1 B 0OpazoBaHUK
KaMEHHOro YIJis.

[TanoporuuKoBHAHBIE (MANOPOTHHUKH H
xBoum). O01as XapakTepucTHKa
ManopOTHUKOBUAHBIX. OCOOEHHOCTH
OpraHu3aiii BEreTaTuBHbIX OPratog,
JKU3HEHHOIO 1IMKJIa XBOIILA MOJIEBOTO.
CrpoeHHne H JKU3HEAEATEILHOCTD
ManopoTHUKOB. JKU3HEHHBIH LMK
MarnopoTHUKOB HA MPUMEPE LIMTOBHHUKA
MYIKCKOI0. PacrpocrpaHeHue u 3K0I0rus
ManopOTHUKOBH/IHBIX. 3HAUYEHHE B MPUPOIE
M JKU3HECATEILHOCTH YEIIOBEKA.
Jlabopamopusie u npakmuyeckue
padomoi.

H3yuenue ocobeHHOCTEH CTPOEHHUS U
HKH3HEHHBIX LIHKJIOB OJIHOKJIETOYHBIX H
MHOTOKJICTOYHBIX 3€JIEHBIX, XapOBbIX

¥ KPacHBIX BOJAOPOCIICH HA JKMBOM H
repOapHOM Marepuaie.

H3yueHue CTPOCHUS H JKH3HEHHBIX IMKIIOB
OypbIX BOAOPOC/IEH Ha JKUBOM H repdapHOM
Marepuase.

H3yueHue 0COOCHHOCTEH CTPOCHUS
KYKYIIKHHA JIbHA U carHyma (Ha JKUBBIX

1 repOapHbIX 00BEKTAX).
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H3yuenne 0cOOCHHOCTEH CTPOCHHS NlayHa
OyJIaBOBHIHOIO (Ha KUBBIX U repdapHbIX
o0ObeKTax).

HM3yuenne ocoOEHHOCTEN CTPOEHHS XBOLLA
MOJCBOro (HA JKUBLIX U repOapHbIX
00BEeKTax).

HU3yuenue ocoOEHHOCTENH CTPOSHHS
ManopoOTHUKA IUTOBHUKA MYIKCKOTO

(Ha JKMUBBIX W repdapHbIX 00bEKTAX)

44

CemeHHBIEe pacTeHus

["onocemeHHbIe. BO3HUKHOBEHHE CEMEHH —
BayKHBIH 9Tar B 3BOJIFOIMH BBICHIHX
pacrenuii. JlpesHue ceMeHHbie
MarnopoOTHUKH, UX POJIb B JabHEHIIIEM
Pa3BUTHH CEMEHHBIX pacTeHuii. O0ume
MPU3HAKK CEMEHHBIX PACTEHUH Kak
Haubonee NpucrnocodIEHHbIX

K CYLLLECTBOBAHUIO HA CYILLE.
["onoceMeHHbIE — HETAKCOHOMMYECKast
rpynna ceMeHHbIX pacTeHuii. Odmas
XApPaKTEPUCTUKA, OCOOCHHOCTH
OpraHu3aliu roJIOCEMeHHbIX. JKH3HCHHBIH
IIMKJT XBOMHBIX HA MPUMEPE COCHBI.
Paznoobpazue ronoceMeHHbIX. XBOHHBIC,
['unkroeeie, CaroBHMKOBLIC, [ HETOBLIE.
PacripocTpanenue u 3K0I0rus
FOJIOCEMEHHBIX. 3HAYCHUE B MPUPOJC U

B XO35iCTBEHHOMN ACATENLHOCTH YETOBEKA.

BeisiBnieHne ocobeHHOCTEH
pasMHOKEHHUS H IIMKIOB Pa3BHTHS
XBOMHBIX U LIBETKOBBIX PACTEHHH.
Hccnenopanne BHEIIHETO CTPOEHUSA
BETOK, XBOH, LIHIIIEK U CEMSAH
XBOHHBIX pacTeHuii (e1b, cocHa,
avcTBeHHHI). OO0CHOBAHME PO
XBOHHBIX W LIBETKOBLIX PacTE€HH

B [IPUPOJIE H KU3HH HEIOBEKA.
BhIsSiBNIEHHE XapaKTEPHBIX MPU3HAKOB
LIBETKOBBIX PACTCHHIA. Y CTAHOBIICHHE
B3aMMOCBS3EH MEXKILY
0COOEHHOCTIMH CTPOSHMUS
MNOKPBITOCEMEHHBIX PACTCHHUH M UX
CUCTEMAaTH4YECKON
MPUHALIEKHOCTHIO. Onucanue
MHOro00pasns LHBETKOBLIX

pacTeHuii
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JlabopamopHsie u npakmuyeckue
padomoi.

H3yuenne ocodbeHHOCTEN BHELIHErO
CTPOCHMS BETOK, XBOM, IIMILICK U CEMSH
XBOMHBIX (€J1b, COCHA, JIMCTBCHHUIIA).
LiBeTkoBbie pacrenus. Odas
XAPaKTEPUCTUKA UBETKOBLIX. CTPOCHHE U
HKN3HEACATETLHOCTD LIBETKOBBIX. L[BETOK
KaK OpraH rosoBoro pasmMHoKeHusl

Y MOKPBITOCEMEHHBIX PACTEHHUH.
PazHooOpa3sune 1BETKOB: MpaBUIIbHBIE U
HENpaBHIIbHbIE, 000EOIbIE H
pazaesibHOnobie. OIHOIOMHBIE U
JBYJAOMHBIE pacTeHus. Couserns
(crnoxkuble, npocteie). Lierenue. Pazsurue
MHKpPO- 1 Meracnop. ['amersl. OnbuieHue.
Onnonoreopenne. 3urora. J{BoiiHoe
OIUIOIOTBOPEHHE Y MOKPBLITOCEMEHHBIX
(1BETKOBBIX) pacTeHuit. PaboTel

C.I'. HaBammna. JKU3HEHHBIH LMK
LIBETKOBBIX.

[1noawl m cemena. PasnooOpasue miojios.
Cyxue 1 counbie miojbl. OiHOCEMIHHBIE
¥ MHOTOCEMSIHHBIC 110761, COnnoaus.
CtpoeHne ceMsH JBYAOIbHbBIX

M OJIHOJIONIBHBIX pacTeHwil. PaznooOpasne
cemsiH. PacnpocTpaHeHHE NI0A0B U CEMSIH
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B IPUPOAE. YCI0BUs MPOPACTaHHs CEMSIH.
Jbixanue cemsiH. Pa3zButue npopocrka.
PacripocTpanenue rjio1oB H cemMsiH

B MPUPOJIE.

WHamBHayaIbHOE PA3BUTHE PACTCHMI
(onTorenes). Ilepuoasl oHTOrEHE3a:
IMOPHOHATBHBIH, MOJIOAOCTH
(FOBEHM/IbHBIN ), 3PESTOCTH (Pa3MHOKEHHS ),
CTAPOCTH (CEHUIILHBIN) HA npuMepe
MOKPHITOCEMEHHOTO pacTeHus. Ctaauu
BEreTaIlMOHHOr0 MEPHO/Ia pacTeHUi Ha
MPUMEPE 311aKOB (BCXO/1bl, KYILEHHE, BBIXO/
B TPYOKY, KOJIOIIEHHE, IBETEHHE,
CO3PEBaHME).

JlabopamopHsie u npakmuueckue
padomoi.

H3yuenne Mmophosorum nBeTKa (Ha JKUBbIX
1 QUKCHPOBAHHBIX OOBEKTAX).

H3yuenune pazHooOpasus conBeTHi

(Ha repbapHbIX oOpaszuax).

M3yueHue CTpoCHH 3aBsi31 LIBETKA U
CEMSAMOYKH MO MUKPOCKOTOM

(Ha roTOBBIX MUKpOMpenaparax).
M3yuenne CTpocHus CeMsH
MOKPBITOCEMEHHBIX PACTEHUH.

H3yuenune cTpoeHus nao0B U COMIoAni

Htoro vacos no reme
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5. CTpoeHne H JKHU3HEALATEIbHOCTh CEMEHHBIX PaCTeHHH

5.1

[ToOer u noderoseie
CHUCTEMBI

5

[ToGer. Mopdonorus nodera. CtpoeHue
o0nueTBeHHOr 0 nodera. Ysen.
Mesxaoysnue. MeramepHOCTb.
Pasznoo0Opasue noderos. YKOpOYEHHbIE H
yUmMHEHHBIE nodern. Bererarusubie U
reneparusubie noderu. [onoxkenune nodera
B MPOCTpaHCcTBe. BUAOM3MEHEHHBIE MOOETH.
[Touka — 3auarounblii moder. CTpoeHue
nouku. PaznooOpaszue novek:
BEreTaTUBHBIC, BEM€TaTHBHO-T€HEPATHBHBIE,
IEHEPATUBHBIE, OTKPLITHIE, 3aKPLITHIE.
Bepxyuweunsie, O0KOBbIE (Ma3yLHbIe) |
NPUAATOUYHBIE MTOYKH.

Credens. Mopdonorus credns. dopma
cteOnel y TPaRSHUCTBIX U JAPEBECHBIX
pacTeHui.

Anaromus credns. Ctpoenue credns
ABYAONBHBIX 1 OAHOA0IbHBIX TPABAHUCTHIX
pacreHuii. PacnonoxeHne npoBoasimx
TKaHei. CtpoeHue cTebns IpeBeCHBIX
PacTEeHUH.

OyHkumK credas. MexaHuueckas,
TpaHCOpTHasA. BeretatTMBHOE pa3MHOKEHHE
[IBETKOBBIX PACTEHHH.

Hemoncmpanun onsima — nepeiBHKEHAE
MHHEPATLHBIX U OPraHHYECKHX BCIICCTB

HcenenoBanue Ha JKUBBIX O0BEKTAX
WM Ha repdapHbIX 00pa3uax
mopdonorun nodera. Packpsitue
(yHKUMIA BHAOM3MEHEHHBIX 100EI0B.
Onucanue CTpoeHUsl BEreTaTuBHBIX U
reHepaTHBHbLIX NOYEK. AHAIN3
MOMEPEYHOro CruiIa CTBOJA
pactennii. O3HaKOMJIEHHE

C OCOOEHHOCTAMM CTPOEHUS CTeOs
OJTHOAOJBbHBIX M JBYAOJIBHBIX
TPaBAHHCTBIX PACTEHUIA,

C OCOOEHHOCTSAMHU CTPOEHUS CTeOIs!
JIPEBECHBLIX PACTEHHH.

Habnonenue n anaims
MEePEABHIKEHHS PaCTBOPOB
MUHEpAJILHBIX BEIIECTB B CTEONAX
PacTeHHii MPH MX OKpalIMBaHUH
TYLWIBK W YEPHHUIAMH (TPaBAHUCTBIC
M JIPEBECHBIC PACTCHHUS ).
ObocHOBaHHME NPUYKMH TPAHCNIOPTA
BCIICCTB B PACTCHUH
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no cTedi10, BUAON3MEHEHHBIX MOOEroB.
Jlabopamopusie u npakmuyeckue
padomol.

M3yuenne mopdonorun nodera Ha IKUBBIX
oObekTax uau Ha repdapHbIx oOpasuax.
M3yueHne CTpoCHHs BETCTATHBHBIX,
NEHEPaTHBHBIX M CMEIIAHHBIX MOYEK.
Pa3Hoo0pasue noyek y ApeBecHbIX
pacTeHuit.

M3yuenue nonepeyHoro cnuiia creola
pacTeHHii U aHallu3 BJIUSAHHA
DKOJIOHYECKUX YCJIOBUI HA pa3BHTHE
pacTeHMi.

HUsyuenune ocobeHHOCTEH aHaTOMHYECKOTO
CTpOEHUS cTedIs ABYAOIBHBIX

M OIHO/I0/IbHBIX TPABAHHUCTHIX PACTEHHI
(Ha KUBBIX OOBEKTAX MK HA repdapHbIX
oOpasuax).

H3yuenne 0cOOCHHOCTEH aHATOMUYECKOTO
CTPOCHUS CTEOIs APEBECHBIX PACTCHUIA.
H3yueHue TpaHcnopra BelecTs B crediie.
H3yuenne meramopdosor nodera

5.2

Jluer

Mopdonorus aucta. JInctopas niacTuHka,
OCHOBAHHME JINCTA, YEPEIIOK, MPUITUCTHUKH.
PaznooOpasue aucTheB: GopMbl TMCTOBBIX
MJACTHHOK, KWJIKOBAaHHUE JINCTHEB, MPOCTHIE
W CIIOXKHBIE THCThs. JIMCTOpacnonoKeHue

HMccnenoBanne Ha JKMUBBIX 00BEKTAX
HJIH Ha repOapHbIX odpasiax
mopdosnorum nmcra. PackpeiTue
(pyHKLMH BUAON3MEHEHHBIX JIUCTHEB.
HccneaoBanue ¢ mOMOLILIO
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W JIMCTOBas MO3auka. Buaou3meHeHus
JIMCTHEB M MX (PYHKLUH.

AHaToMus JiMcTa. DIUAEPMa U YCTbHYHbIH
annapar. Mesogwut. [TurmenTsl sucra.
[Tnactuast. JKuaku (COCyanucTo-
BOJIOKHUCTBIC ny4uk# ). OcobeHHOCTH
CTPOEHUS CBETOBBIX M TEHEBBIX JINCTHEB.
DYHKIMK JIMCTA. 3anacaromas, 3aimTHas,
BEr€TaTHBHOE PA3MHOKEHUE H JAPYIHE
Gyuaxunu. Tpancnmpartist 1 ra3000MeH.
Bivsinie BHEWIHUX YCJIOBHIA Ha
Tpancnupaumio. dorocunTes. 3nayeHue
(orocuHTe3a. KocMuueckas posib 3e1EHBIX
pactenmii (K. A. Tumupsses). Jiucronan,
€ro NMPUYUHBI, MEXaHU3M U 3HAYECHHE

B JKU3HU PACTEHUS.

Jlemoncmpayus onvimog: BbiJACICHNHE
MUIMEHTOB JIUCTA HA PUMEPE CIUPTOBOH
BBITSDKKH X0poduina; obpazoBanue
KpaxMasa B 3€/IEHBIX JIMCThAX HA CBCTY
((purypsr FO. Cakca); BIMsIHHE CHJTBI CBETA
Ha BBIJICICHUE KMCA0PO/a BOAHBIMH
pacTeHusaMu (MOACYET My3bIPHKOB
KHCIIOpO/a).

JlabopamopHusie u npakmuveckue
pabdomol.

H3yuenue Mopdoiornm 11ucTa Ha JKUBBIX

CBETOBOIO0 MHKPOCKONA BHYTPEHHETO
CTPOEHHMS JINCTA.

O3HaKOMJIEHHE C MUIMEHTAMH JIUCTA.
PackpbiTHe CYLLIHOCTH CBETOBOM M
TEeMHOBO#H (a3 porocunTesa.
OObsicHeHHe 00pazoBaHKs Kpaxmana
B 3€JIEHBIX JIACTHAX HA CBETY
(¢urypsr HO. Cakca).

YeraHoB/ieHHE B3aUMOCBS3H YCA0BHIH
M UHTEHCUBHOCTH Mpouecca
(orocunTesa; BIMsHUEe GOTOCHHTE3A
Ha ypoxkaii. Onucanue KOCMUYECKO
pOJH 3€NEHBIX pacTeHHIA

(K. A. Tumupsases). Uccnenosanne u
00BACHEHHE BETMYHHBI
TPAHCIIUPAITHH B 3aBUCHMOCTH

OT U3MEHEHUs (PAKTOPOB Cpe/ibl
(Temreparypa, BIaKHOCTb, BETEP).
YCTAHOB/ICHHUE B3aUMOCBA3CH MEIKIY
CTPOCHHEM M (DYHKLMSIMH JTHCTA
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00BeKTax uau repdapHeix odpasuax.
Tunet 1 Gopmysibl TUCTOPACTONOIKEHHS.
Hccenerosanne aHaTOMMH JIUCTA

C MOMOILLBIO CBETOBOIO MUKPOCKONA.
H3yuenune meramopdo30B nucrta
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KopeHb 1 KOpHEBbIE
CHCTEMDBI

Mopdosiorus kopusi. Buabl kopaeid. Tunbl
KOPHEBBIX CHCTEM.

AHatomus KOpHs. 30HbI KOpHA. KopHeBoii
yexJIHK. CTpOoeHHE KOPHS Ha MONMepPeUYHOM
Cpe3e B 30HE BCaChIBaHMS,

DYHKIUHMHA KOPHA. 3aKpenieHue pacTeHus

B cyOcTpare. Beacsianue u rnposeiaeHue
BO/IbI  MUHEPAJILHBIX BELLECTB. 3arnacaHue
MUTATE/ILHBIX BEILECTB.

MuHepaIbHOE MUTAHHE PACTEHUH.
[TocTyniaenne Bojibl U MUHEPATBHBIX
BeecTs. KOpHEBOE laB/ieHHE. DIIEMEHTHI
MHHEPAJILHOIO MUTaHUs (MaKkpo- U
MHKPO3JICMEHTHI ). BeipatuBanue pacTeHui
METOJAM¥ THAPOMOHUKH H a9POMOHHUKH.

OObecneueHne yCrnoBuii 11 AbIXaHUs KOPHSI.

Hbixanue kopas. CuHTe3 OUOIOrH4YeCKH
AKTHBHBIX BELIECTB. BererartueHoe
pasMHOKEHHE. BUAON3MEHEHHSI KOPHEH M
X GyHKIMN.

JMemoncmpanus oTpacTaHust MPUAATOYHBIX
KOPHEH HA NPUMEPE CMOPOAUHBI M APYTUX

HccnenoBanne Ha muBbIX 00bEKTaX
WM Ha repdapHbIX odpasuax
MOP(OTOrHHM KOPHS, BUIAOU3MEHEHUS
KOpHei, O3HaKOMJIEHHE C
AHATOMHYECKHUM CTPOCHHEM KOPHSA
Ha rOTOBBIX MHUKpOMpenaparax.
Hccnenqosanue ¢ noMoubio
CBETOBOI0 MUKPOCKOMNA CTPOSHMS
KOPHEBBIX BOJIOCKOB.

Onwucanue npouecca nuTaHus u
JbIXaHus KopHs. OObsICHEHHE
HEOOXOMMOCTH BO3/1yXa

JUIs pa3BUTHA KopHei. Habmonenne
M A@HAJIN3 MPOLECCa NOCTYIICHUS
BOJIbI M3 MOYBLI B KOPEHb,
HArHETAOLICTO JACHCTBUSA KOPHSL.
HccnenoBanue BiHMsiHUS BO31yXa

Ha pa3BuTHe KopHeil. Habnronenue
3a MPOLECCOM BbIpallliBaHHA
pacTeHHii Ha pacTBOPE MUHEPATbHBIX
cogieit (METOA THAPOIMOHUKH ).
BrisiBiieHrE ¥ aHAIIN3 NTPU3HAKOB
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PacTeHHI; MOCTYIUICHHUS BOJIbl U3 MOYBHI
B KOPEHb, HArHETAIOLEr0 AEHCTBUS KOPHS;
BHIOU3MEHEHHBIX KOPHEH.
Jlabopamopusie u npakmuyecKkue
padomol.

M3yuenne Mopdonornu KOpHs Ha JKUBBIX
oObeKTax uiam repdapHeix odpasuax.
M3yueHne aHaTOMHYECKOTO CTPOEHUS
KOPHSI Ha rOTOBBIX MUKpOINpernaparax.
M3yuenue cTpoeHHst KOHYHKA KOPHS
MPOPOCTKA MILEHHLIBI U MIEPBHYHOIO
CTPOEHMsl KOPHS HpHca (MIIH APYroro
pacTeHus ).

HU3yueHune cTpoeHnst KOPHEBBIX BOJIOCKOB
C MOMOUIBLI CBETOBOIO MUKPOCKOMA.
HUccrienopanne BIMAHUS BO3j1yXa

Ha pa3sBUTHE KOPHEN.

H3yuenune meramopdo30B KOpHsi

HAPYILCHHS MUHEPATBLHOrO MUTAHUS
y pacTeHuii Ha OCHOBE BH3Ya/ILHOIA
AUarHoCTHKH. OObACHEHHE
HCIIOJIL30BAHUA 3ENEHBIX yA00peHHii
JUIs POCTa U Pa3BUTHSA PACTCHUIA.

Y CTAHOB/ICHHE B3aUMOCBA3ECH MEHKTY
CTPOEHHEM M (PYHKIMAMH KOPHS
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BereratuBaoe
Pa3MHOKEHHE
pacTeHui

BereraruBHOE Pa3sMHOKCHHE LIBETKOBBIX
PacTeHUi M €ro 3HaYCHUE B €CTECTBCHHBIX
YCIIOBHSX U B CEIIbCKOXO35MCTBEHHOM
npaktuke. OCHOBHBIE (OPMBI
BEMETAaTHBHOIO Pa3MHOKEHUSA. KOPHIMM,
JIACTBAMM, HAJI3EMHBIMH U TOJI3EMHBIMH
noberaMu. PazMHOKEHHE MPUBHBKOI,
Pabotel U.B. Muuypuna. Knonnposanue
pactennii. MUKPOKIIOHATBHOE

OBnaaeHue npuémamu
BErCTATUBHOIO0 Pa3MHOKCHHUS
pacTeHuii Ha NPUMEPE KOMHATHBIX
pacTeHui.

PackpbITHE CYIIIHOCTH TEPMHUHOB
«KJIOHMPOBAHUE PACTEHHIT»,
«MHKPOKIIOHAJIbHOE pPa3MHOKEHHE
pacTeHHi», «KIETOYHAss MHKEHEPUs»
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pasMHOMKEHHE pacTeHuii. Knerounas
MHKEHEPUS KaK COBPEMEHHAs TEXHOJIOrHs
PasMHOKEHHS PacTEHHUH.

[Toysa. Pabotsl B.B. Jloky4aesa o noyse.
Xapakrepuctuka nouesl. Pasnoobpasue
noys. [I1ogopoane noussl. Y a00peHus.
Hapymenus MUHEPaIbHOIO MUTaHH
pacTeHuii. ArpOTEXHUYECKHE TIPUEMBI
00paboTku noussl. [lousitue o ceBoodopore
H €0 3HA4YEHUH /115l BIpALHBAHH
CEJILCKOXO3AMCTBEHHBIX KYJILTYP.
Jlemoncmpanus cnocodOB BEreTarn BHOrO
PasMHOMKEHHUSA HA IPUMEPE KOMHATHBIX
pacTeHui.

Jlabopamopusie u npakmuyeckue
padonol.

M3yuyenue MHUTO3a B KOPELLIKE JIYKa.
M3yuenue sKU3HEHHBIX LIHKIJIOB pacTeHHii
Ha repdapHbIx 00pasuax.

MeTo/1bI MUKPOKIIOHAIIBHOTO Pa3MHOMKCHHS
pacTeHui

5.5

Knaccudukanus
IIBETKOBBIX

OanononwHeie u JIByaoneHeie. CemencTra
1IBETKOBBIX. JIBy10mbHBIE: KpecTouBETHBIE,
Posouserneie, ITacaéHoBbie,
CnoxHOUBETHbIE, MOTBUTEKOBBIE
(boGoBbie), 3oHTHYHBIE. OHOI0NBHBIE:
3naku, AMapuuIucoBbie, JIuneitHbie.

KnaccuuuupoBaHue OCHOBHBIX
Kareropuii CUCTEeMaTHKH PacTeHHI.
[Tpumenenne Gnonornyeckux
TEPMHHOB M TIOHATHI: CHCTEMATHKAa,
1IAPCTBO, OT/AE, Kacc, CEMEHCTRO,

poa, BU. BeIABICHHE CYILIECTBEHHbBIX
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Opxuasbie. OTIHYUTEIBHBIC TPU3HAKH.
DopMyJIbl U HArPAMMBbI LIBETKOB.
JlMKopacTyme U KyJiabTypHbIE
MPEACTABUTEIN CEMEHCTB, HX 3HAYEHHE

B MPUPOAE U UCIIOIb30BAHUE YETIOBEKOM.
PacnpocTpaHeHHe U YKOJIOTHS LIBETKOBBIX.
Jlabopamoprsie u npakmuyvecxkue
padomoL.

M3yyeHue OTIIMYHTENLHBIX IIPH3HAKOB
NpeACTaBUTENICH CEMENHCTB
MMOKPBITOCEMEHHBIX.

Onpenenenne npeacraBuTeseil pasandHbIX
CEMEHNCTB C UCTTOIb30BAHHEM
OnpeaeauTeNIeH pacTeHNH Win
ONMPEACTUTENIBHBIX KAPTOUYEK

NPHU3HAKOB PACTCHUH: OTACHA
[lokpeiTOCEMEHHbIE

(LlBeTKOBbIE), KI1ACCOB
(OaHononbHLIE,

JIBY1OJIbHBIC) W CEMEIHCTB
(Kpecrougernsie, [Tacnénopeie
HAap.).

YCTaHOBIIEHHE B3aUMOCBA3EH MEAKILY
O0COOEHHOCTAMH CTPOEHUS
MOKPBITOCEMEHHBIX PACTEHHIH U HX
CHCTEMATHYECKOMH
NPHHAUIEKHOCTBIO.

IHpaxkmuueckas paboma
«OnpeaeneHne CEMENCTB 1 X
OTJIMYHUTENBHBIX MPH3HAKOB

M0 CXeMaMm, OMUCaAHUAM U
M300paKEHHSM.

Hccnenopanne BUAOBOH
NPUHALICKHOCTH MOKPLITOCEMEHHBIX
pacTeHuii (ONPEACIUTENb PACTCHIHN )»

HUToro yacos no reme 25

6. JDronorus pacrennii. Pacrenns B npup

OIHBIX CO0DIIeCTBAX

6.1 | DKosorus pacTeHmid. 7
Pactenus

B MPUPOIHBIX
coodiecTrax

Pactenus v cpea oOuTaHus.
Oxonoruueckue paktopel. Pactenus n
YCIIOBHS HEIKHBOM NMPUPOABL: CBET,
TEMIIEPATypa, BIIAXKHOCTb, MUHCPAIIbHbIH

COCTAB MOYBLI. DKOIOTHYCCKUE T pynribl

PackpbITHe MOHATHI «3KOTOTHYECKUE
(haKTOPBI», «IKOIOTHYECKUE MPYNIIbI
PAaCTCHHIT», «(PUTOLICHO3Y,
«OHOLIEHO3», «IKOCHCTEMA.
OBocHOBaHHE NpOLIECCA PA3BUTHS
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pacteHuii. PacTenus U ycioBus JXUBOH
MPUPOBL: MPAMOE W KOCBEHHOE
BO3JCHCTBUE OPraHM3MOB Ha PACTEHHS.
B3aumocss3n pacrenuii mesxy codoii u

C APYTUMHU OPraHu3MamH.

3HAYCHHUE MOYBCHHBIX OPraHU3MOB

JUIs MTATaHusA pacTeHnil. Pusocdepa.
bakrepuanbHbie KnyOeHbkH. Mukopusa
(9HJ10- 1 DKTOMHKOpU3a). 3e/EHbIE
y100peHns.

PacrurensHoe coobuiectso (puroneHos).
buouenos. Dxkocucrema. buopasnoodpasue.
Bui0Boi#i cocTaB pacTUTENBHBIX COOOIIECTB,
JOMUHHUPYIOLIME B HUX BH/IbI PACTEHHIA.
PacnipesienieHne BU/I0B B paCTHTENBHBIX
cooduiecTBax. SApycHocTh, PacTHTE/IbHEBIE
coodLuecTsa: Jieca, Jiyra, 6osiora, TYHAPbI,
nyctTuiiu. [IpucnocodenHoCTh pacTeHuii

K cpeae u mectam odutannsa. CmeHa
PACTUTENBHBIX COOOLIECTB. PACTUTEILHOCTD
(pacTuTenbHbIH MOKpoB). Diopa.
B3anmoces3b oprann3mMoB. MHQEKIMOHHBIE
0O07Ie3HN pacTeHUI U UX BO3OYIUTEINH,
Bupychbie (Mmo3anunas 0one3Hb Tadaka,
NECTPONCNECTHOCT THJILIIAHA U IPYTHE ),
rpuOKOBBIC (PKaBUMHA, MYUHHCTAs pOca) U
OaxkTepuanbHbIe (MOKpast THWIb)

PAacTUTEILHOTO MUpa Ha 3eMIe.
BeisiBiieHHE TPUMEPOB

BO3HUKHOBCHHA anC[lOCO6J'ICHHOCTVl

pacTeHuii K cpezie oOuTaHus.
OOBsiCHEHHE B3aHMOCBSI3H
OPraHU3MOB
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3aboneBanus pacteHuit. UMMyHHTET

y pactenuii. [Tpuunnel pacrnpocrpaHeHus
HH(pEKUMOHHBIX OosIe3HEN pacTeHHH.
[Tpununb NPOQHIAKTHKH W JICYEHUS
HH(PCKLUMOHHBIX OONE3HEH pacTeHuH

B MPAKTHKE PaCTCHUECBOACTBA.
DKCKypcuu uit 6UOCOIKCKypCUlL.
H3yuenne BHI0BOro cocTasa U
IKOJIOMHYECKOr0 COCTOSHHS OIHOI0

M3 PACTUTEIBLHBIX COOOLIECTB PErHOHA.
JlabopamopHusie u npakmuyveckue
padomoi.

HU3yuenune ocobeHHOCTEH CTPOCHUS
PACTEHMH PA3IMYHBIX IKOJOrHYECKUX TPYTI

HUroro 4acos 1o reme 7
7. PaCTUTEJLHBII MHDP U J1EeSTEILHOCTDH YeJ10BEKA
7.1 | PacturensHblii MUp 3 Pazsutne pacrure/ibHOro Mupa. AKusib Onucanue UeHTPoB MHOroodpasus 1
U JIeATENIbHOCTD pactenuii B Boae. [lepBbie HazeMHbIe [POUCXOIKAEHHUS KYJILTYPHBIX
4CII0BCKA pacteHns. OCBOCHUE PACTCHUSAMH CYILN, pacTeHuii. PacKpeITHe NOHATHIA:
DTanbl pa3BUTHS HA3EMHBIX PaCcTEHHH 3eMJIEJIENINE; KYJIbTYPHBIE paCTEHHS,
OCHOBHBIX CHCTEMATHUYECKUX TPYIII. MCKYCCTBEHHBIH 0TOOp,
PuHHOQHUTEI — NEPBBIE HA3EMHbIE HACJEICTBEHHOCTh, H3MEHYMUBOCTD.,
cocyaucTeie pactenus. [logsnenne Tkanei | KnaccH(uumpoBaHHE KYJIBTYPHBIX
1 opraHoB. Ponb ApeBHUX PAaCTCHHUI MO XO3HCTBEHHOMY
NanoOpOTHUKOBHAHBIX. Y CIIOKHEHHE npu3Haky. OnucaHue METOI0B
PACTUTENILHOTO MUPA B MTPOLIECCE BBIBE/ICHHUS HOBBIX COPTOB
JBOTIOLIMH. KYJIbTYPHBIX PacTeHHi PackpeiTue




®denepanvuas padouas nporpamma | buonorus

7-9 knaceel (yrayOneHHbIil yPOBEHD)

[Taneoborannka. Uckonaemeie 0OCTaTKN
pacrenuii. Oxkamenenoctu. OTneyarky.
«KuBbIE HCKOMAEMBIE» CPElH
COBPEMEHHBIX PACTECHHIA.

KyJIbTypHBIC paCTEHUS W UX
npoucxoxaeHue. LieHtpel MHOroo0pasus u
MPOUCXOKIAEHHUS KYIBTYPHBIX PacTeHUH
(mo H.H. Basunosy). Kynerypa
semsienens. KyiabTypHbie pacteHus
CEJILCKOXO3AMCTBEHHBIX YOI OBOLIHbIE,
[1JI010BO-SATO/AHBIE, MTOJIEBBIE.
[IpeacraBnenus 0 CENEKUMH U
OMOTEXHONIOTMH. METO/1bI BHIBEICHUS
HOBBIX COPTOB pacTeHnii. BO3HHKHOBEHHE
KOHTPACTHBIX MPU3HAKOB Y PacTeHH
ojiHoro Bujaa. MckyccreenHsblii otdop.
HacneacrBeHHOCTh, H3MEHYUBOCTb.
Co3nanne HOBBIX IMPOI0BOJILCTBEHHBIX
KyJIbTYp. [IpogoBonbLCTBEHHANA
0e30nacHOCTb. baHku cemsH.

Pacrenus ropoaa, 0COOEHHOCTb TOPOICKO#
(hiopbl. 3aHOCHBIE U A0OPUTEHHBIE BH/IBI.
CHHaHTPOMHBIE, COPHBIE PaCTEHHS.
Hurpoayuentsl. lapku, seconapku,
CKBEpbI, DOTAHMUECKUE CA/lbl, ACHAPAPUH.
O3enenenne. KOMHATHBIC pacTeHMS,
LIBETOBOJCTBO.

NPEACTABICHUI O CCIICKLIUU H
OMOTEXHOJIOIHH, UX PO B CO3/IaHHHU
HOBBIX [POJOBOJILCTBEHHBIX
KYJBTYP: POAOBONILCTBEHHOM
Oe3onacHOCTH; aHKax CeMSH;
KPHOKOHCEepBaumu. Mcenenopanue
CEJILCKOXO035MCTBEHHBIX PACTEHUH
PEruoHa; COPHbIX pacTeHuii peruoHa.
BeisiBiienue yepr
NPUCIIOCODIEHHOCTH AMKOPACTYIIMX
PACTEHHIA K JKM3HHM B YIKOCHCTEME
ropoja. ODOCHOBaHHE MEP OXpaHbl
pacTeHHH.

Onucanue COBPEMEHHBIX
IKOJOrHUECKUX TTPoOIeM

B COXPAHEHHH PacTUTEIILHONO MU pa
3emin. OObACHEHHE POSIU
3HAYEHUS KYJILTYPHBIX PacTeHUi

B JKM3HH Y€IOBCKA
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[TocneacTeus AEATEIBHOCTH HEIOBEKA

B oKocucTeMax. OxpaHa pacTUTENbHOro
mupa. BoccranoslieHHe YUCIEHHOCTH
peakux BuAoB pacrenuii. Ocodo
OXPaHAEMBIC MPUPOAHBIC TECPPUTOPHH
(manee — OOITT): 3an0BEAHUKH, 3aKA3HUKH,
HalMOHAIBHBIE NMAapKH, OnochepHbIe
sanoBeiHMKH. OXpana pacteHuil. Pacrenus
Kpacunoii kuuru Poccuiickoii denepauun.
IKCKypcuu unl 6UOCOIKCKypcul.
Passurue pacTUTENLHOr0 MHpa Ha 3emJie
(PKCKYpPCHS B NAJICOHTOJIONHYECKHH

WIH KPaeBeueCKuit My3ei ).
Jlabopamopusie u npakmuveckue
padomol.

H3yueHne cenbCKoX03saiCTBEHHBIX
pacTeHHii CBOEro peruoHa.

H3yuenue coproBbix 0COOEHHOCTEH
KYJIbTYPHBIX PACTCHUMN

HUTOoro 4acos no teme

OBIIEE KOJJMYECTBO
YACOB I10 IMPOI' PAMME
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8 KUIIACC
HaumenoBanue
No KonuaecTBo OCHOBHBIE BHIBI ACATEIBHOCTH
pa3aeiioB U TEM [TporpammHO€ coaepskanue
n/m 4acoB 00 yuarommxes

yueOHOro npeamera

1. I'pu6b1 1 rpubonogodHbIEe OPraHHu3Mbl

1.1,

["'pubbl 1
rpudoIo100HbIE
OpraHu3Mbl

6

Mukonorus — nayka o rpudax. O6uas
XapaKkTepucTHKa rpudoB.
Mopdonornyeckne 0COOEHHOCTH
BEreTaTMBHOro Tena. ['udbl, MuLenuii.
OcoOeHHOCTH CTPOEHUS KJIETOK IPHOOB.
CXO0/CTBO M pa3iiMuus ¢ paCTEHHIMH U
KUBOTHBIMHU. [TuTanue rpudos
(cUMOHOHTBI, carpoTpodbl, NapasuThl).
Pasmuoskenue rpubos.

[Tnecuerbie rpudnl. CheI00HBIE H S10BHTHIE
rpudBbI.

3uromMunerbl. OCHOBHBIE YEPTHI
OpraHu3alMi Ha MPUMEpPE MYKopa.

Poinb B IpUPOJE ¥ JKU3HU YEIIOBEKA.
ACKOMHUETBI HJTH CyMUaThlC TPHOEL.
OcOOEHHOCTH CTPOCHHS U
JKM3HEACATEIbHOCTH, PACTPOCTPAHEHHE U
sKonornyeckoe 3HadyeHue. CTpoeHune Ha
npumepe nesrimiIa. OaHOKIETOUHbIE
ACKOMMILIETHI — APoAcKU. Mcnons3oBanne
JPOACKEN MU BbIMeYke XJeda.

BbIsiB/ICHHE XapaKTePHBIX MPHU3HAKOB
CTPOEHUS H KU3HEAEATEILHOCTH
rpuboB.

HccneioBanne cTpoeHus
OAHOKIIETOUYHBIX U MHOTOKJIETOYHBIX
rpudos;

MpoLecca pasMHOKEHUS JAPOATKENA;
CTPOEHMS MJIOAOBLIX TEJI LWIATOYHBIX
rpudoB.

OOBACHEHHE CXO/ICTB U Pa3Inimii
rpubOB C PaCTEHHAMH M JKMBOTHBIMH.
Onucanne MEOroodpaszus
3UTOMMIIETOB, ACKOMHUIIETOB,
AMUIAHHUKOB, 0a3MANOMHLICTOB

HA MPUMEPaX THIHYHBIX
npeacraBuTeneii. Beisinenue
OCOOEHHOCTEH CTPOCHUS 1
JKM3HEHHBIX IIMKJIOB MCEBAOT pHOOB.
Hccnenopanme crpoeHus u
JKM3HEHHOIO LMKIa BO3OYAUTES
putodroposza kaprodens
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[TapasuTHueCKnue NpeaACTaABUTENN
ACKOMMIIETOB (BO30YAMUTENH CIIOPLIHBH,
napiiy, My4HUCTON POCHI U JAPYIHE) U BPELL,
HAHOCHUMBbII HMH CEIIbCKOMY XO35HCTBY.
basuaunomuuerel. Ob1mas XapakTepuCTHKa,
OCOOCHHOCTH CTPOCHUSA U PA3MHOKCHHS

Ha MPUMEPE LLIATOYHBIX rPHOOB. 3HaUeHHE
rpudOB B MPUPOJIE U B JKU3HH YETOBEKA.
Cbeto0HbIE U S10BHTHIE IPUOBLI.
[TapasuTHuyeckue npeacraBuTenu
0aznAMOMHLIETOB (rOJIOBHEBBIE,
P/KaBYUHHBIE, HEKOTOPLIE TPYTOBbIE).
Mukopusa u e€ 3HauyeHue.

['pnGonoaoOHeie opranu3mel. OcOOEHHOCTH
CTpoeHUs KIETOK. OOMHUIETHI.
[TapasuTHYECKHE NPEACTABHTEIN
OOMHMLIETOB HA npumepe GpurodTopsl.
OO011as xapakTepucTuka
JNMXCHU3MPOBAHHBIX FPUOOB (HIIAHHUKH).
Ocobennoctn Mophonoruu u
AHATOMHMYECKOrO CTPOEHMS JIHIAHHHKOB,
MUTAHUE U pasMHOKeHHE. MHoroo0paszue u
SKOJIOTMYECKHE TPYTIIbI JIMIIAHHUKOB,
3HaYECHHE JIMIIAHHNUKOB B MPHPOJIE U
XO34HCTBEHHON JCATC/IbHOCTH Y€IIOBEKA.
HMuaukaropaas posib JHIIANHUKOB.
JIMaiiHNKN — NTHOHEPBI MPHPOIHBIX
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COOOLIECTB.

Posns rpuboB B KpyroBopoTe BELECTB

B okocucreme. Poib rpudos

B 104B00OpazoBaHUK U 00ECTIEYEHUH
MI0A0POAMs 1MOYBbL. BONE3HETBOPHBIC
(mapazutuueckue) rpudbl. Mukosst. Mepsl
npo(uIaKTHKA MUKO30B.
Jlabopamopusie u npakmuueckue
padomol.

H3yuenne ocodbennocreil crpoeHus
MJI0Z0BBIX TEJ LUISTIOYHBIX rPUOOB

Ha MMUKPOCKOIMUYECKUX Npernaparax u
MYyJIsKaxX.

H3yueHue CTpOCHU TUIECHEBBIX IPHOOB!
MYKOpa ¥ NMeHHLWIIA.

H3yuenune pausHNASA BHEUTHUX (PakTOpPOB
Ha MPOLECC PA3MHOKEHHUS JAPOOKEH.
M3ydenue cTpoeHust M )KU3HEHHOIO LIHKIIA
(puTOPTOPHI HA KUBOM U repdapHOM
Marepuare.

H3yueHne cTpoeHus HIIAHHUKOB

(Ha repOapHbIx 00 pasiax)

HUroro yacos no reme

2. /KuBorHbIC

2.1

30010rUs — HAayKa
0 JKMBOTHBIX

OO1Ke u CneuranbHbIC Pa3aeibl 300J10THH.

Kpartkas uctopus pa3BuTus 300/10THH.
OO1He U CTICHHATBHBIC METOAbI H3YUCHUS

O3HaKOMIICHHE C OOBLEKTAMU
H3YYCHHS 300JI0THH, €€ pa3aciaMu.
PackpbiTHE TEPMUHOB M MOHATHIA
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JKUBOTHBIX. CBsA3b 30010IMMH ¢ APYTUMH H
HayKaM¥, MEAULIHHON U CEILCKUM
XO34HCTBOM. 3HAYEHHUE 300JI0MMYECKUX
3HaHuii Ui yenoseka. [Ipodeccun
YEJIOBEKA, CBA3AHHBIC C 300/10THEH.
Jemoncmpaius NOPTPETOB YICHBIX,
n300paKeHnii, MOJIENCH JKHBOTHBIX,
MYJISIZKH JKMBOTHBIX, BJIQ7KHBIX NTpenaparos
M JIpyroe.

Jlabopamopuusie u npaxmuveckue
padomoi.

Cocrasiienne pekoMeniaumii no coopy
300JIOTHYECKUX KOJIIEKIIUIA.

CocrapiieHue onucaiuii npogeccuii,
CBA3AHHBIX C 300JI0THEM.

O0uas oprasusanms KUBOTHOrO Oprasusma

300JI0THH: TeTbMUHTONIOTNS,
IHTOMOJIOTM S, UXTHOJIOIHSI,
OPHUTOJIOrUSA U JAp. YCTaHoBlIEHHE
B3aUMOCBSI3H C JAPYITMMH HAYKAMU.
[Tpumenenne OHOTOrHYECKUX
TEPMHUHOB H MOHATUIN: 300J10T 13,
IKOJIOTHSL, ITONOTHSA KHBOTHBIX,
naaeo300/10rus U JIp.

PackpeiTHE pOJIH 3HAHUH

0 JKUBOTHBIX 15 4EJIOBEKA.
[IposiBnenue uuTepeca

K npodeccusim, CBs3aHHbIM

C M3YYEHHEM JKUBOTHBIX
(onucanue npodeccuii).
O3HakoM/IeHHE ¢ O0IIHMH

W CrEIHATBHBIMH 300JI0THYECKUM U
METO/IAMH HCCIIE0BAHUS.
[Tposenenue HabMOAEHWI

C JKUBOTHBIMH: OMHCAHUE LICJICH,
BBIJIBH)KCHUE MMMOTE3
(MpeanonoKEHHIA ), MOyYEHHE
HOBBIX (pakTOB. Onucanue n
MHTEPIPETAIHSA JAHHBIX C LTI
000CHOBaHMS BBIBO/IOB.
Osnaaenue npuéMaMu padoTsl

¢ OGuonornueckoit HHpopmaLuCi u e
npeodpa3zoBaHue
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2.2

Ocobennoctu
CTPOEHHS FKHBOTHON
KJIETKH

MHOrokieTOuHOCTh. TKaHU JKUBOTHOTO
oprauusma. CrpoeHue U QYHKLUMH TKaHEH
JKMBOTHOIO opraiu3ma. Opraibl H CHCTEMBbI
OpraloB JKMBOTHOro opranusma. dopma
TCJA JXKUBOTHOI'O, CUMMCTPHA TCIA,
pazMepsl TEA.

Jlabopamopusie u npakmuuecxkue
padomot.

Hccrienopanue KIETOK N0 MUKPOCKONOM
Ha BPEMEHHBIX MUKpOIIpenaparax.
CpaBHeHHe paCTHTENBHON W KMBOTHOIA
KIIETOK.

H3yueHune TkaHei JKHBOTHBIX

HccnenoBanne XMMHUYECKOro COCTaBa
opranu3ma. Boissiienue
CYIIECTBEHHBIX [TPU3HAKOB
JKHUBOTHOMN KIIETKH.
OnpeneneHue no BHELIHEMY BHAY
(M300p@KECHHAM H CXEMaM )
OpPraHoM/1I0B KHBOTHOH KIIETKH.
Onucanue CTpoeHus 1
JKHU3HEACATENBLHOCTH JKHBOTHOM
KIeTKH. Mccnenosanue

110/1 MUKPOCKOIMOM JKMBOTHBIX
TKaHel. YcraHoBienue
B3aMMOCBA3EH MEXKIY
0COOEHHOCTAMM CTPOCHHS U
(OYHKIMAMH TKAHEH.
YcraHoBIIEHHE B3aUMOCBA3EH
OpraHoB U CHCTEM OpraHos
JKMBOTHOIO OpraHu3ma.
CpaBHEeHHE CTPOCHHSI OPraHOB H
CHCTEM OPraHOB KHBOTHBIX.
OObsiCHEHNE MPOIIECCOB
KH3HEICATETbHOCTH JKHBOTHBIX.
O3HaKOMIIEHHE C YPOBHAMHM
OpraHu3aiuu KHU3HH

HUrtoro yacos no reme
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3. CTpoeHne H JKHU3HEALATEIbHOCTh AKHBOTHOI0 OPraHu3Ma
Oprauu3sMenHblii ypoBeHb OPraHH3auHH KH3HH

3.1

[TuTauue
Y JKHBOTHBIX

3

Humanue y ycugomupix. ITanel MATAHKUS
V )KMBOTHBIX. THIBI UTaAHHUS. DHIOUKTO3 U
HK301MTO3. KIeTOuHOE ¥ MON0CTHOE
nuiesapenue. [lponcxoxkienne
MULIEBAPUTETBHON CHCTEMBI. DBOTIOLINS
MULIEBAPUTENBHON cHCTEMBL. Pa3jienenne
MUIIEBAPUTELHON CHCTEMBI HA OT/IEJbI.
OcOOEHHOCTH MUTAHKS PACTUTEILHOSAHBIX
KUBOTHBIX. OCOOEHHOCTH MUTAHWS
XUIIHBIX JKUBOTHBIX.

Jlabopamopnsie u npakmuueckue
pabdomol.

H3yuenne nuTaHus npocreniiero

1101 MUKPOCKOINOM Ha BPEMEHHBIX
MHKpOIpernaparax.

H3yuenne nuranus oTaebHbIX
NpeACTaBUTENEH PasIMYHbBIX TPy
HKUBOTHBIX

Tpaucnopr
Y JKHBOTHBIX

Tpancnopr y AKUBOTHBIX. TpaHcnopr

y cTpekaroimx 1 rydok. Ilosoctu tena

Y XKUBOTHBIX. [IPOMCXOIKACHHE H CTPOCHHE
MEPBUYHOMN MOJIOCTH. PasBuTHE BTOPUYHOM
(LIENTOMHYECKO# ) MOIOCTH. DBOMTHOLIUS
MOJIOCTEH Tena y JKUBOTHBIX. DYHKIIMH
NEPBUYHON U BTOPHYHOM MOJIOCTH TENA.

ITpumenenne OHOIOrHYeCKuX
TEPMHHOB M MOHSTHIA: Onopa,
JABIKCHUE, THTAHNE, MUILCBAPCHUE,
JbIXaHUE, BbI/ICIIEHHE, PA3MHOKEHHUE,
POCT, pa3BUTHE, PA3APAKHMOCTD,
noseaeHue u ap. Onucanne cTpoeHus
M JKM3HEACATEILHOCTH )KMBOTHOTO
OpraHusma: ornopa u JABUKeHHE,
MUTAHUE W MUIIEBAPEHHE, JIBIXaHHE H
TPAHCHOPT BELIECTB, BbIIACIEHHE,
peryisius 1 NMoBEACHHE,
Pa3sMHOKEHHUE, POCT, U PA3BUTHE.
OOBsACHEHHE MPOLIECCOB
JKM3HEAEATEILHOCTH JKHBOTHBIX.
OO0cyKaeHHEe NPUYHHHO-
CJIE/ICTBEHHBIX CBSA3EH MEMKLY
CTPOECHHEM M JKH3HEIEATEIbHOCTBIO,
CTPOCHHEM H CPe1oii OOUTaHus
KUBOTHBIX. Habnmronenus 3a
MPOLECCAMH KU3HEACATEILHOCTH
JKUBOTHBIX: JIBHJKCHUEM, ITHTAHUEM,
JIBIXaHHEM, MTOBEICHUEM, POCTOM U
Pa3BUTHEM — Ha TIPUMEPE
OAHOKIIETOUYHBIX U MHOTOKJIETOYHBIX
JKUBOTHBIX (MH(Y30pun-TY(DEIbKH,
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[TpuurHBl BOZHUKHOBEHHS TPAHCIOPTHOM
cucrembl. GOPMUPOBAHHE KPOBEHOCHOM
cucTeMbl. DYHKIMU KPOBEHOCHON CHCTEMBI.
3aMKHYTBIE U HE3AMKHYThIE KPOBEHOCHbIE
cuctemsbl. CBsA3b THNA KPOBECHOCHOH
CHCTEMBI CO CTPOECHUEM [10JI0CTH TEJIa.
KposooOpamienue. Cepate. DBomonus
KPOBEHOCHOH CHCTEMBI Y NO3BOHOYHBIX
KUBOTHBIX

33

Jlbixanue
y JKUBOTHBIX

Jlbixanue y sKnBOTHBIX. Mcnons3oBanme
Kucaopoaa KUBOTHBIMU. Jnddy3us.
JIbIxanue noBepxHOCTHIO Tena. Jpixanne

Y ABYXCJIOHHBIX JKUBOTHBIX. DopMupoBaHue
JbIXaTeJIbHBIX OpraHoB. JIbIxaHue B BOAHOM
cpene. 2Kabpel. /lbixaHue B Ha3eMHOIA
cpene. JlprxaHue npu NOMOIIK Tpaxei.
JIérkue. DBOIOLMS JABIXATEILHON CHCTEMBI
Y MO3BOHOYHBIX JKHBOTHBIX

34

Beiaenenue
Y JKUBOTHBIX

Boiaenenue y xuBoTHBIX. Ocmoc.
Ocmornueckoe aasnenue. CTpoeHue
BBIACITHTEBHON CHCTEMBI Y JKHBOTHBIX,
DBOMIOLMSA BBIACTUTEIBHON CHCTEMBI

V JKUBOTHBIX. Bbl€IMTEIbHAS CHCTEMA
He(pUANAITBHOTO TUNA.
[TpoToHepuanaibHas BblACIUTEIbHAS
cucrema. MeranepuanaibHas
BbIACTHTENbHAA cucTeMa. CBA3b CTPOSHHS
BBIACIHTEIBHON CHCTEMBI C TUTIOM MOJIOCTH

napHun, JOKIACBOTO YEPBs, MypaBbs,
pbIO, BOpoHbl U ap.). Uccrienosanue
MOBCACHUS JKHUBOTHBIX (OC, MUé,
MYPaBbLEB, PbIO, MTHLL,
MJICKOMUTAKOILINX) K
(hopMyIMpPOBaHHE BLIBOOB

0 BPOXKAEHHBIM M TPHOOPETEHHOM
noseseHun. OBCYKIAEHHE Pa3BUTHS
FOJIOBHOIO MO3ra MO3BOHOYHBIX
JKMBOTHBIX U BO3HUKHOBEHHS
MHCTUHKTOR 3a00ThI O MOTOMCTBE.
H3yyenne cTpoeHus sifla u passuTus
3apojibiina Kypuisl. Onucanue
OCHOBHBIX ITAIOB OHTOI€HE3A.
PackpbiTHE MEXaHH3Ma
CaMOBOCIPOM3BEHHS KIIETOK,
CYIIHOCTH MHTO3a H Melio3a
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Tena. BeiaenuTeIbHbIC CUCTEMbl AKTUHBHOTO
Tana. MajibnurueBble COCY/1bl. DBONIOLLUS
NOYCK Y MO3BOHOYHBIX JKHBOTHBIX

3.5 | Onopa 1 ABUKEHHE Y
YKUBOTHBIX

Onopa u ABHKEHUE Y IKUBOTHBIX. OpraHbl
JBWKCHUA Y KICTKH. ['mapocTaTnieckuit
ckener. Hapy:kubiii ckener. BuyrpeHnuii
ckener. MOpMUPOBAHUE PBIMAKHBIX
KOHEYHOCTEH, MpaBuIo pelyara. IBOIIOLMS
OMNOPHO-ABUTaTENILHON CUCTEMBI

V MO3BOHOYHBIX JKHBOTHBIX. CTpoeHue
Mol JIBuskenue B Boje. [nasanue.
Berrankupatomias cuia. [1nagarensHeie
nmy3bipH. JIBHKEHHE B HA3EMHO-BO3/YILIHOM
cpene. Ilonér. INogpeMHas cuia.
Pazimunbie THnbl nonéra

3.6 | Perynsuums
FKU3HEAEATENILHOCTH
y JKHBOTHBIX

Peryadums Ku3HeaAeATENNbHOCTH

V JKUBOTHBLIX. HepsHas 1 rymopaibHas
perymsiuust. OcoOeHHOCTH HEPBHOMH
peryasuun. Jlnddysnas HepeHas cuctema.
[anrmuu. LlentpansHas u nepudepuueckas
HepBHas cuctema. [ledannzanus.
DBOMIOLMSA HEPBHOH CHCTEMBI

V MO3BOHOYHBIX JKHBOTHBIX. ['OpMOHa/IbHAs
peryisinus. OcOOeHHOCTH TOPMOHATLHOMN
perynsauuun. [Ippmepsl HEpBHOH U
rOPMOHAILHOM PEry/siuuu

HUtoro 1acor no teme

18
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4. PaznooOpa3ue ’KUBOTHBIX

4.1 | JIByxcnoiiHsi¢ u Tun Crpekaromme, uau BLISIBICHHE XapaKTCPHBIX
TPEXCIONHBIC Kuweunononoctusie. OcobeHHOCTH MPU3HAKOB, CTPEKAIOLINX!
AKUBOTHBIE M HX KJIETOYHOI OpraHu3auuy. DnuaepMuc 1 CMOCOOHOCTL K pereHeparmu,
OCOOEHHOCTH. racrpoaepmuc. CTpeKarenbHble KIETKH. MOSIBIIEHUE HEPBHOH CETH U,
HByxcnoiinbie AU3HEHHBIH LMK CTPEKAIOLLMX. B CBSI3H C 3TUM PeduUIEKTOPHOIO
KUBOTHbIE dopmupoBanre Meay3bl. A U3HEHHBIA LUK | NOBEACHUS U AD.
CIM(OHIHBIX ¥ THAPOUIAHBIX MEY3. YcraHaBiMBaHHe B3aUMOCBSA3H
Kopansl. MEKIY OCOOEHHOCTSMM CTPOCHHUS
Jlabopamopusie u npakmuyeckue KJIETOK TeJla CTPEKAKOIIMX H WX
pabomol. (GyHKuHAMHA. PackpeiTie poin
M3yuenune cTpoeHust M KU3HEAEATENLHOCTH | OECIOIOro U NnoJ0BOro pasMHOKEHUs
TUAPBIL. B JKM3HU CcTpeKaronmx. OObsCHEHHE
M3yuenne XuMH4eCKoro cocrasa CKelleTa 3HAYEHHUs CTPEKAOLIUX B PHPOJE U
KOJIOHUAIIbHBIX KOPAJUIOBLIX [1OJIMITOB JKH3HU yenoeka. Meenenosanne
CTPOEHMSI, IEPEABHIKEHHS U MUTAHUS
THIPBI
4.2 | Tpé€xcnoiineie DOpMHPOBAHHE MOJIOCTH TEA. BhIsSBIIEHHE XapakTEPHBIX MPH3HAKOB
AKHBOTHBIE OcobeHHOCTH ¥ PYHKLUM BTOPUYHOM TPEXCIOHHBIX JKHBOTHBIX.

nonocTH Tesa. OpraHbl BbIACIECHHS:
nporoHedpuann n metaneppuann. OOLmii
IJIaH CTPOCHUS TPEXCIOHHOIO JKHBOTHOTO.
OcoOeHHOCTH OpPraHu3aiK TPEXCIOHHBIX
JKUBOTHBIX. bunarepanbHas (ABYCTOPOHHSS )
cumMeTpus. [IepBUYHOPOTEIC JKUBOTHBIE,
TpoxodopHbie KUBOTHBIE. JIMHAIOMINHE
JKUBOTHBIC, BTOPUYHOPOTHIE JKHBOTHBIE

HccneoBanne npu3Hakos
MPUCIIOCOOIEHHOCTH K CPee
00MTAHUS TPEXCIIOMHBIX KUBOTHBIX,
apryMEHTHPOBAHHUE 3HAUCHUS
MPUCTIOCOOICHHOCTH
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4.3 | Tun [Tnockue uepsu R OcoOEHHOCTH OpraHu3almy MIOCKUX BhISBICHHE XapaKTCPHBIX MPH3HAKOB
YyepBel Ha IPUMEPe MOJIOYHOMN [UIAHAPHH. rockux yepsei. Onpenenenne
CTtpoeHue NOKPOBOB M KOIKHO-MYCKYJILHOIO | 110 BHELIHEMY BHJLY, CXEMaM M
metuka. [lapenxuma. Crpoenne ONUCAHUSAM ITPEACTABUTENEH IIIOCKUX
MUILEBAPUTEILHOM, BBIACIUTEILHON H yepseil. MccnenoBanuie npu3Hakos
HEepBHOI cucteM. [Tpucnocodnenne NPUCIIOCOOICHHOCTH K Cpeie
MJIOCKUX YEPBEH K MapasuTU3My. O00MTaHMA MJIOCKHX YEPBEH,
CocanbuMkn. JKU3HEHHBIH LUK apryMEHTHPOBAHUE 3HAYEHHUS
MEYEHOUHOro cocallbiunka. JIEeHTOUHbIE MPUCIIOCOOIEHHOCTH. AHAIU3 U
yepsH. JKU3HEHHbIH LHKJI LIKPOKOTr'O OLEHHBAHHE BIUsHUS (DAKTOPOB
Jenrena v Obr4bero (CBHHOI0) LErHS. PHCKA Ha 3/10pOBbE Ye0BeKa,
Jlpyrue npeacraBuTelld napasHTHYECKUX NPEAYNPEKACHHE 3aparKEHHs]
niockux uepreit. [IpoduiakTuka MJIOCKMMH YEPBAMH
3a00neBaHtii, BHI3BIBAEMBIX MJIOCKUMH
YEPBAMH.

Jlabopamopnsie u npaxkmuueckue
padomot.
M3ydeHne JKU3He1eATEIbHOCTH, BHELIHETO
M BHYTPEHHEIO CTPOCHH S MPECHOBOAHBIX
IUIOCKUX YEPBEii.
H3yuenne cTpoeHus napasuTHUYECKHX
MJIOCKMX YEPBEH HA BIAYKHBIX Mpenaparax
4.4 | Tun Kpyrisie yepsu 2 OcoOeHHOCTH OpraHu3aii KpyriibixX BhIsSBIEHHE XapakTEPHBIX MPHU3HAKOB

yepseil. CTpoeHne KpyribiX YepBeit

Ha MpUMepe Y€I0BEYECKON acKapu/ibl.
[TOKPOBBI M KOKHO-M YCKY/TbHBII MEIIOK
Hemaroa. Jluueka. CTpoeHHue U

KpYribix yepseil. Onpejesnenue
M0 BHELIHEMY BHJLY, CXEMaM M
OMHUCAHUSM TPEACTABUTENEH
KpYIibIX yepsei. Mceneaopanne
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(pyHKIIMOHHPOBAHUE CHCTEM OPraHOB
HeMmaro/l. JKu3HEeHHbIH LHKIT YEI0BEYECKOH
aCKapu/1bl.

Jabopamopuvie u npaxmuyecxkue
padomot.

M3yueHue CTpoCHHs YeIOBEUYECKOH
(CBHHOW ) acKapH/1bI

NPU3HAKOB MPUCTIOCOOICHHOCTH

K cpesie OOUTaHus Y KPYIJIbIX YepBeii,
apryMeEHTHPOBAHHE 3HAYEHHUS
MPUCIIOCOOIEHHOCTH. AHANK3 U
OLICHHBAHME BIMAHMA (PAKTOPOB
PUCKa HA 310POBLE YEIIOBEKA,
NPeAYNPEKIACHUE 3apaKeHHS
KPYIJIBIMH YEPBAMH

4.5 | Tun Konbuareie OcoOEHHOCTH OpraHu3aiuy KoJIbyaThliX BhISIBIIEHHE XapakTEPHbIX MPU3HAKOB
YepBH YyepBeit Ha npUMepe J10KIEBOr0 YepBs. KOJbYATHIX yepsei. Onpenenenne

CTtpoeHune NOKPOBOB M KOJKHO-MYCKYJIBHOIO | 110 BHEHIHEMY BHJLY, CXEMaM H
mewka. Opranuszaiius 1oj0CcTH Tena. OIMUCAHUSIM TPEACTaBUTENEH
CrpoeHue nuieBapuTeNLHOMN, KOJIbYATBIX yepBei. HMccneqosanune
KPOBEHOCHOM, BbIJAC/UTENLHON U HEPBHOH | IPU3HAKOB MPUCIIOCOOIEHHOCTH
cucreM. PasMHOKEHHE KONbYATBIX YEPBEH. | K cpesie 0OMTaHus Y KOJIbYaThiX
PazHooOpasue KobuaTeiX YEpBEi. YepBeii, apryMEHTHPOBaAHHE
Jlabopamopusie u npakmuyeckue 3HAYEHHU MPUCTTOCOOIIEHHOCTH.
pabomot. Hccenenosanue peduiekcon
M3yueHne BHEIIHErO W BHYTPEHHETO noxaeBoro yepes. OG0CHOBaHKE
CTPOCHHS JOKACBOrO 4EPBA. pOJM uepBeii B NOYBOOOPA30BAHUN
M3yueHue BHEIIHETO W BHYTPEHHET O
CTPOCHHS MEIULIMHCKON MUSABKH.
M3yuenune cTpoeHns MHOTOIIETHHKOBBIX
YepBei

4.6 | Tun Momunocku OcoOEeHHOCTH OpraHu3ali MOLTIOCKOB. Onucanne BHEIIHErO U BHYTPECHHETO

CT]JOGHHG TENa MOJJTFOCKOB. Pell)/l(ll“ﬂ
LEJIOMUYECKOMH MOJIOCTH: MPUYHHBI

CTPOCHHU MOJLTHOCKOB, MPOIIECCOB
JKH3HEICATEILHOCTH. Y CTAHOBJICHHE
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H nocaeacTeus. GOpMUPOBAHHE MAHTHIHON

MOJIOCTH ¥ paKoBUHBLI. CTPOEHUE U
(PYHKUHOHUPOBAHUE CHCTEM OPraHoB
MOJUTIOCKOB. Paznoodpasue MOJLTIOCKOB.
JIByCTBOpUATBIC MOLTKOCKU. bproxoHorue
MOJUTHOCKH. [ 07I0BOHOIrHE MOJUTHOCKH.
Jlabopamopusie u npakmuueckue
pabomoi.

H3yuenne BHEIHErO U BHYTPEHHETO
CTPOEHHS JABYCTBOPYATOIO MOJIJIIOCKA.
H3yuenne BHEIHEro 1 BHYTPEHHETO
CTPOEHHS OPIOXOHOrOro MOJUIIOCKA.
H3yuyeHue BHEIIHEr0 U BHYTPEHHETO
CTPOEHHMS FOJTOBOHOIOr0 MOJUTIOCKA.
H3yuyeHne CTPOCHUs pakOBUH MOJITHOCKOB

B3aMMOCBA3H CTPOCHHUA U 0Opasza
JKH3HM C YCJIOBHSIMH OOUTaAHUS

Ha ITPUMEpPE NpecTaBuTeIe Tina
Mosmocku. Hadmonenne

3a NTUTaHUEM OPHOXOHOTUX M
JABYCTBOPUATBIX MOJITTHOCKOB

B IIKOJBHOM aKBapuyMme,
OMNpPEJACIIEHNE TUTIOB MUTAHMS.
Hccnenosanue pakoBud 0e33y0kw,
NEePIOBULLLL, NPYAOBHKA, KATYIIKH,
panasbl U KiaccuuiumpoBanme
PaKOBHH I10 KJIacCaM MOILTIOCKOB.
YCTaHOBIEHUE B3aUMOCBSA3H MEHILY
pacceneHueM 1 00pazoM KU3HH
MOJTFOCKOB. ODOCHOBAaHME POJIH
MOJIJTFOCKOB B MPHPOJIE U
XO34HCTBEHHON AEATEIbHOCTH
JMOAEH. APpryMeHTHpOBaHHE Mep

M0 OXPaHE PEAKUX BUIOB MOJUTHOCKOB

4.7

Tun UneHucToHOrue

12

OcobeHHOCTH OpraHu3alnn
YJEHUCTOHOrHMX. [1nan crpoenus
YWICHUCTOHOIOr0 JKUBOTHOTO. Peykuus
BTOPHYHOMN MOJIOCTH TENA: MPUYHHBI U

nocneacTeud. Pa3neneHue Teia Ha OT/AeIbl.

Koneunoctn uneHuctoHorux. CTpoeHue u
(pYHKLIHOHMPOBAHUE CHCTEM OPraHoB
4JICHUCTOHOrUX. OpraHsl HyBCTR

BrisiB/ICHHE XapaKTCPHBIX MPU3HAKOB
NPEeACTABUTENEH THIIA
Unenucronorune. Onucanue
MPEACTABUTENEH KIIaCCOB
(PakoobOpazusie, [TaykooOpasubie,
Hacekomebie) mo cxemam,

U300 PaKCHUSM, KOJUICKLIUSAM.,
HccnenoBanne BHEIIHEO CTPOCHNUS
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YJICHUCTOHOrUX. OCHOBHBIC IPYNIbI
YIEHUCTOHOIHX.

Knacc PakooOpasusie. CTpoeHne H
mMoposiorus pakoodpasHbIX Ha pUMeEpe
peuHoro paka. Pasnoodpasue
pakooOpasHbIX.

Knace ITaykooOpazubie. CTpoeHHe 1
Mopdostorus naykoodpasHeiX Ha NMpUMepe
nayka-kpecrosuka. PaznooOpasue
naykooopasHbIX.

Knacc Hacekompie. CTpoeHHEe W BHEUIHSS
mopdosiorus Hacekombix. KoHeuHOCTH U
POTOBBIE armapaThl HACEKOMBIX.
Au3HeHHbIi LUK HaceKOMbIX. Hacekomble
C HEMONTHBIM npeBpaiieHnem. Hacekombie
¢ noJHbIM npespaienneM. Kykoska.
OCHOBHBIE OTPS/1bl HACEKOMBIX C HETMOJTHBIM
npespatiesuem: [IpsMokpbLibie,
[TonyxecTkokpeuibie, Bum u [Tyxoes!.
OTpsaabl HACEKOMBIX € MOJIHBIM
npeppatieHnem: JKeCTKOKphIIbIE,
[TepenoHuaToOKpbLIbIC, [|BYKPBUILIC,
Yewmyexkpeuibie, biioxu.

JTabopamopusie u npakmuyueckue
padomuoi.

H3yueHne BHENIHErO CTPOSHUS H
KOHEYHOCTEH PakooOpas3HbIX.

H3yuyeHne BHYTPEHHETO CTPOCHHS

MaiCKOro JKyKa, OnHCaHue
0COOEHHOCTEH €ro CTPOeHUs Kak
MPEACTABUTENS KIIACCa HACEKOMBIX.
OOGcysKaeHue pazHbIX THITOB
Pa3BHTHA HACCKOMBIX

C UCMOJIL30BAHUEM KOJIEKLIMOHHOIO
Marepuana Ha npuMepax 6aboukn
KaryCTHHLbI, PLIKEr0 TapaKkaHa u
JIP., BBISBJICHUE NMPU3HAKOB CXO/CTBA
U pasjiuusl. Y CTaHOBIIEHHE
B3aMMOCBSA3M CTPOEHUS W oOpasza
JKM3HU C YCIIOBUSIMU OOMTAHUS

Ha NpUMEpe MpejcTaBuTeNeH Kiacca
HacekoMbIX. O0cyK1eHHE
3aBUCHMOCTH 3/10POBbs YEOBEKa

OT YWIEHHUCTOHOIHX — NEPEHOCYUKOB
MH(EKUMOHHBIX (KIEIeBO#
HUeauT, Maspus U ap.) |
napa3uTapHbIX (Y€COTOYHBIH 3yICHb
1 Jp.) 3a00neBaHMi, a TAKKE

OT OTPaBJICHNS S10BUTHIMH
BCILECCTBAMH (TAPaHTYJI, KAPAKypT

u ap.). Onucanue MHOrooOpasus
YJIEHHCTOHOTUX, OOBACHEHHE
3HAYCHMS WICHHCTOHOTHX B MPUPOJL
W JKU3HH yenopeka. OBrajicHue
npuéMamu paboTel ¢ OHOIOrHYECKOH
uH(popmaumeii n eé npeobpasoBaHue
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PakooOPazHOro.

H3yuenune crpoeHust pOTOBOIro anmnapara u
KOHEYHOCTEH HACEKOMOrO.

M3yuenne BHYTPEHHEr0 CTPOEHU s
HACEKOMOr0.

H3yuenue BHEILHErO CTPOEHUs U OUOIOruu
HACEKOMBIX Pa3HbIX OTPsI0B.
Onpejenenne npeicTaBuTeNei pasinuHbIX
OTPSA/IOB ¥ CEMEHCTB HACEKOMBIX

C MCIOJIL30BAHUEM OINpPEAETUTENEH

4.8 | Tun Xopaossie 2 OcoOeHHOCTH OpraH|3ali XOpA0BbIX Onucanue CTpoeHHs U MPOLECCOB
AKUBOTHBIX. [IpU3HaKn XOp/OBBIX KH3HEICATETbHOCTH JKHBOTHBIX
KMBOTHBIX: IVIOTKA C Ka0CPHBIMH IIEASIMH, | TPYIIN aHAMHHIT 1 aMHHOT.
XOp/a, HepBHas TPYOKa, SHI0CTHIIb, BhISBIEHHE XapaKTePHBIX MPH3HAKOB
nocTHataabHbIi XBOCT. [TonocTe Tena CHCTEMATHYECKHX TPYIIN XOPAOBBIX.
XOPAOBBIX JKHBOTHBIX. HccnenoBanue CTpOCHUS JIaHLETHUKA
[Toarun NonoBoxopaossie. CTpoeHue U HA rOTOBBIX MUKpOIpernaparax.
HKU3HEAEATENLHOCTD JIAHLETHUKA. Onucanne MHOroodpasus KUBOTHBIX
Jlabopamopuvie u npakmuueckue tuna Xopaossie. Mccnenosanne
pabomot. CTPOEHMS JIAaHIIETHUKA HA FOTOBBIX
H3yueHue BHEIIHErO U BHYTPEHHETO MHKpOMnpenaparax
CTPOCHUS JTAaHIIETHHKA HA (UKCHPOBAHHBIX
npenaparax

4.9 | PaznooOpasue u 1 OOwmii 0030p CTPOCHUS U PA3BUTHS Onucanue CTpOeHHs 1 MPOLECCOR

IBOJTHOIHA
MO3BOHOYHBIX
JKUBOTHBIX

MO3BOHOYHBIX KHBOTHBIX.
dopMupoBanue ckenera. Koctu u Xpsuiu.
Otaensl TENa NO3BOHOUHBIX JKHBOTHBIX.

JKH3HEAEATENBLHOCTH MO3BOHOYHBIX
JKUBOTHBIX. BBIABICHHE XapPaKTEPHbIX
MPU3HAKOB MO3BOHOYHBIX
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BucuepaabHeiii U TYJIOBHLIHBIH OTACIEL.
OCHOBHBIE IPYIIILI [T03BOHOYHBIX
JKMBOTHBIX. BECUenocTHbIE |
YeIIoCTHOPOTLIE. JKabepHbie Ayru,
(POPMHPOBAHUE HECITHOCTEH.

OcoOeHHOCTH CTPOCHUS CHCTEM OPraHOB
MO3BOHOYHOrO KUBOTHOTrO. [TonocTs Tena.
[Tnmerapurenbras cucrema. KposeHocHas
cucrema. JlpixaresnbHas cucrema.
Meranedpuauansas BblASIUTEbHAsS
cucrema (nouku). Hepsuas tpydka. Otens
HEPBHOH CHCTEMBI

4.10

Hapnknace PoiObl

OcoDEHHOCTH CTPOEHHS M OpraHu3alnm
pbIO Ha pUMepe peuHoro okyHs. Yewys
pbid. Ckener puid. Crpoenue
NUIIEBAPUTENBHOM, KPOBEHOCHOH H
BBIICITUTENBHON cucTeM. Jlpixanue y poio.
JKabps! pei0 1 sxabepHblii annapar.
HepeHas cucrema puid. Opraibl 4yBCTB
pbi0. BokoBas nuHusA. XpsleBbIC PhiObL.
OcoDEHHOCTH CTPOCHUS U
KU3HEACATENLHOCTH. KOCTHBIC PBIOEL.
Jlygenépeie u onactenépeie peiOsbl.
Jlabopamopusie u npaxmuuecxkue
pabdompi.

M3ydyeHue BHENIHETO ¥ BHYTPEHHETO
CTPOCHUS PBIObI.

HccnenoBanue BHELLHET O CTPOEHHS
pbIO HA NPUMEPE KUBBLIX 00BEKTOB;
BHYTPEHHErO CTPOEHUS PbIO

Ha BIAKHBIX Mpenaparax. Beisasnenue
XapaKTEPHBIX MPH3HAKOB KOCTHBIX
peIO. YCTaHOBIIEHHE B3aUMOCBA3H
BHCUIHETO CTPOCHUS M CPEbl
obutanus peid (00Tekaemas hopma
Tena, HATHYKHE CIIU3U U 1. ).
Onucanue naapaTebHOrO My3bIps
PO Kak rMIpOCTaTHYECKOro Oprasa.
OObsacHEeHHE MEXaHH3Ma
MOrPYKEHHs U BCIJIBITHSA PBIO

B BOJHO#H cpene. Onucanne
MHOroodpazus peid. OdocHoBaHuEe
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H3yueHne ckenera KOCTHBIX U XPSILIECBLIX
pbIO.

H3zyuenne pasnooOpasust pblo.
Onpeaenenne Bospacra psid 1o yemye

POJIH PLIO B MPHPOIE U JKU3HA
yenopeka. Onucanue YKOJI0rH4ECKHX
rpymn puid. ApryMeHTHpOBaHUE
OCHOBHBIX NPaBUJI [IOBEACHUS

B MPUPOJE MPH JOBIE PhIOLI (Bpemsi,
MecTo U p.). Onucanue 3HauCHUs
pbIO B MPHPOJIE M ’KHU3HM YEIOBEKA

4.11

BbIX0/1 MO3BOHOYHBIX
Ha cyury. Am¢pudun,
WX 3EMHOBOIHBIE

[IpeAnochIIKK BBIXOAA MO3BOHOYHBIX

Ha cyury. PopMUpOBaHHE PhIYAKHOM
KOHEYHOCTH. OCOOEHHOCTH CTPOEHHS U
oprauuzaumm ampuOuii Ha npumepe
TpagsHOM Jsrywku. Crener am(puOHii,
OT/Iel1bl N03BOHOYHUKA. [TuiesapuTensHas
cucrema y ampuduii. Crpoenue
KPOBEHOCHO! CHCTEMBI U pa3ielieHHe KPOBH
y am(uOnii (aprepralbHbI KOHYC).
Jlbixanue y ampuOmii, posib YearCTHOrO
annapara. KoiHoe JibIXxaHue.
MDOPMHPOBAHHUE TYIOBHILHBIX TIOYECK H UX
ocobennocTu. HepeHas cucrema. Oprasbl
qyBCTB. JKU3HCHHBIN LUK aMpuoOUii.
["onoBactuk. Heorenus y ampudnii n
perynsiums meramopdosa. OCHOBHbIE
rpynnbt aMpuomnii.

Jlabopamopusie u npakmuyeckue
pabomuoi.

M3yueHne BHEIIHErO U BHYTPEHHETO

BrisiBiieHHe XapaKTepHbIX MPU3HAKOB
npeacTaBUTENeH Kiacca
3emuoBoaHbIe. Mccnenosanne
CKeJieTa JIAryIKH. BeisSBlIeHne yept
MPUCIIOCODIEHHOCTH 3EMHOBOIHBIX
KaK K HA3eMHO-BO3/1YLUHOH, TaK U K
BO/IHOI cpezie oOutanus. Onucanue
npejacTaBuTeNeH Kiacca

1o BHemHeMy Buay. O0ocHOBaHHE
POJIH 3€MHOBO/IHBIX B TPUPOJE U
JKM3HU YesloBeKa.
ApPrymMEeHTHPOBAHHE MEP MO OXPaHE
PeAKHX BUAOB 3EMHOBOIAHbBIX
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CTPOCHHA JIATYIIKUA U TPUTOHA.
H3yuenue ckenera JisryuKH.
M3ydyenune HHAUBH IVaIbHOIO pa3BUTHS
3€MHOBOJIHOIO

AMHHOTBI.
Penunuun, uim
[ Ipecmbikatouecs

[Tpucnocodiiennst NO3BOHOYHBIX IKHBOTHBIX
K Pa3BHTHIO HA CyLIE. 3apoblLIEBbIE
0005104KkH ¥ UX QyHKHH. OcodennocTH
CTPOEHHUS W OpraHu3alliK penTHiInii

Ha MIPUMEPE TIPHITKOHN AIEPHILBI.
OcoOeHHOCTH CKeNeTa U KOHEYHOCTEH
penTuinii. [ pyaHas Knerka.

JIBW KEHME Y PENTHINM,
[Inwesapurensuas cucrema. KposenocHas
cucrema. Kpyru kposooOpatueHus u
pas/ielieHHe KPOBU B JKENY04KE cepaLa.
JIbixanue pentuimii. opMupoBaHue
Ta30BbIX MOYEK U UX 0cOOeHHOCTH. HepBHas
cucrema. Opransl 4yBCTB. PasMHOKEHHE U
paspuTHe penTuiuii. OCHOBHBIC IPYMNIIbI
PENTHIIHIA.

Jabopamopusie u npakmuveckue
padomuot.

M3ydeHne BHEIIHErO U BHYTPEHHETO
CTPOSHHSA AILEPULLBI.

H3ydenue ckenera siepmibL.

H3yuenune pazHooOpaszns

MPECM bIKAOIIHXCA

BoisiB/IEHHE XapaKTEPHBIX MPH3HAKOB
npeAcTaBuTENeH Kilacca
[Tpecmbikatouiecs. Onucanue yepr
MPUCrocoOIEHHOCTH
MPECMBIKAKOIIMUXCS K BO3YIIHO-
Ha3eMHOH cpene.

CpaBHeHHE 36MHOBO/IHBIX U
[PECMbIKAIOLMXCS 110 BHELITHHM W
BHYTPEHHHM [MPH3HAKAM.
ObdocHOBaHKHE OrpaHHYEHHOCTH
pacrnpocTpaHeHus 3eMHOBOAHBIX
MPECMBIKAOIIMXCS B TPHPO/IE.
Onucanne MHOrooOpasus Kiacca
[Tpecmpikatommxcs. Onpenenesne
POJTH MPECMBIKAIOLUXCS B TPHPOAE U
JKM3HU YEIIOBEKA.
ApPrymMEeHTHPOBAHHE MEP MO OXPaHE
peakux Bua0B [Ipecmbikaromumxcs
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4.13

[Trunel

OCOOEHHOCTH CTPOCHHSA M OPraHu3aliH
MITHLL HA TPUMEPE CH30I0 roJIyOst.
[Tpucnocobnenns nrun k nonéry. [lepps.
PassuTuHe nepa, cTpykrypa nepbes. Turibl
nepbeB. OCODEHHOCTH B CTPOCHUH CKENETA.
LleBka, npskka. POPMUPOBAHHE KIS
OcoOeHHOCTH CTPOEHHUSA MUILEBAPUTEIBHOMN
cucreMbl, CTPOEHHE KPOBEHOCHOIH
cHcTeMbl. Pasjienenne KpoBH B CeplLe.
Kpyru kpoooOpatuenus y nruu.
OcoOEHHOCTH JLIXATEILHOM CHCTEMBL.
Bo3ayunbie MEIKH 1 napadpoHXH.
MexaHu3M BOHHOrO apixanus. CTpoeHne
HEPBHOIT cucTeMBbI. PasBuTHe Mo3Keuka.
OpuenTanus ntiil. Oprassl YyBCTB.
BeiienutensHas cucrtema. Passutie nruil,
Crpoenue siiua. DopMUpoOBaHHE SHLIEBBIX
obonouexk. [losexenue nruu,. TokoBaHue.
DopMUPOBAHUE THE3L.

Jlabopamopnvie u npaknmuueckue
pabdomoi.

M3yuyeHue BHEIIHErO U BHYTPEHHETO
CTPOEHHUS TTHIL.

H3yuenne ckenera nTuiibl.

M3yueHne BHEIIHETO CTPOCHHUS W NMEPEBOrO
MOKPOBA NTHLL.

H3yueHue CTpoeHus AiLa NTULL.

Onucanue BHELIHETO U BHYTPEHHETO
CTPOEHUS, IMPOLECCOB
JKU3HEIEATENLHOCTH NTHLL.
HccneoBanne BHEWIHEr O CTPOSHUS
MTHL HA PA3JaTOYHOM MaTepHane
(Mepbs: KOHTYPHBIC, MYXOBBIC, MYX),
0CODEHHOCTEH CTPOEHHS CKeleTa
ntuil. O0CyKAECHUE YepT
MPHCIIOCOOJIEHHOCTH MTHLL K MONIETY.
ObocHoBaHKUE CE30HHOIO MOBEACHHS
nrul. ConocrasiieHne CUCTEM
OpPraHoB ITPECMbIKAIOLMXCH U NTHLL,
BBISIBJICHHE OOLMX YEPT CTPOCHMS.
OnucaHne SK0NOrMYeCKUX rpyrn
nTui. OBOCHOBaHME POSTH NTHIL

B MPUPOJIE U KU3HH YEIOBEKA.
Onucanue Mep 1o oxXpaHe nTHil.
Osnanenue npuémamu padorsl

¢ Ouonornueckoit uH(popmauuci

1 e¢ npeodpazoBaHue
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OnpeaeneHue NTUl ¢ HCMOIL30BAHUEM
onpenelrenei

4.14

MIIeKONUTAKLINE

OcoOEHHOCTH CTPOCHUS M OPraHu3aluH
MJIEKOMUTAIOIMX HA [IPUMEPE JOMOBOIA
mbln. dopmuposanue wepetu. CrpoeHne
Bosioca. Tunel Bonoc. CanbHbie H NOTOBLIE
Kenesbl. CKener MISKOMUTAIOUX.
OcoOeHHOCTH CTPOEHHUS CKeJleTa
KoHeuHocTel. 3yOHas cucrema. CBssb
3yOHO# CHCTEMBI C TUTIOM ITHTAHKS.
PaznooOpasue 3yOHbIX CHCTEM.

[ InweBapurensHas cucrema
mieKonuTatommx. OcobeHHOCTH CTPOSHHS
MULIEBAPHTELHON CUCTEMbI

Y PaCTUTENLHOSIHBIX MJIEKOIUTAIOLINX.
CTtpoeHne KpoBEHOCHO# cucTteMbl. Kpyru
KpoBooOpauieHus. JlprxarenbHas cucrema,

CTpOGHHC JIETKUX, aJIbBEOJIIPHOE JIbIXaHHE.

Muadparma. TylIOBUIIHEBIC TOYKH H
He(poHB!l MekonuTaoIMX. OCOOEHHOCTH
HEPBHOMH CHCTEMBbI MJICKONUTAIILMX.
Oprassl uyBcTB. Passutne
Mmiiekonurarommx. GopMupoBaHue
niaueHThl. OCOOEHHOCTH MIalleHTApHOro
nutanus. CHcTeMa MISKOMUTArOIINX.
[lepeozpepn. CymMyaThie MIEKOMUTAOIINE.
[TnaueHTapHbie MICKOMUTAKOLLIKE,

BrisiBrieHHE XapaKTePHBIX MPH3HAKOB
JKHBOTHBIX Kj1acca MIleKonuTatomme.
Hccnenosanne ocodeHHOCTEH
CKeJleTa MIIEKOIMUTAIOLLNX
0coOEHHOCTEH 3yOHOI CHCTEMBI
MJICKOMUTAOIIMX. Y CTaHOBJIEHUE
B3aMMOCBSA3EH MEK/Y pa3BUTHEM
FOJIOBHOIO MO3ra MJIEKOMUTAIOIINX
UX MOBEJICHHEM.
Knaccuuumposanue
MJIEKONUTAIOLIMX 110 OTPsiAaM.
BoisiBiieHue yepr
[PUCIIOCOOIEHHOCTH
MJIEKONTUTAKOIIMX K Cpejie 0OUTaHMS.
Onucanue 3KONOrHYECKUX rpyn
miiekonuTaromx. OOCYKASHHE POiH
MJICKOTUTAIOIIMX B MPUPOAE U IKU3HH
yenoBeka. OnmucaHue Mep no OXpaHe
maekonutarommx. OenageHue
npuémaMu paboTsl ¢ OMOIOrHYECKOI
uHpopmalmei 1 e€ npeodpa3zoBaHHe
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CoBpeMeHHAs: CHCTEMA MJICKOMUTAIOIIHNX.
Jabopamopusie u npakmuyeckue
paboniv.

H3yuenue crpoenus yepena u 3yOoHoi
CHCTEMBI PA3JTHYHBIX MJICKOMUTAIOLINX.

M3yuenne pazHoo0pa3us MICKONUTAIOINX.

M3yveHne cTpoenus ckenera

MJICKOMUTAKOIIHX
Hroro yacos no reme 64
5. DBOTIOIHS H IKOJIONHSI KHBOTHBIX
5.1 | DBomouus u 7 DBomoLus OECo3BOHOYHbBIX KHBOTHBIX. Onucanue cpe oduTanus,

IKOJOTrHs ) KMBOTHBIX

DBOJTHOIMS XOP/1OBBIX JKHBOTHBIX.

Cpena obMTanns ¥ 3KOIOrnyecKas HUa.
JKonornyeckue pakTopbl. AGHOTHYECKHE,
OMOTHYECKHE U AaHTPOTIOrNEHHbIE (PAKTOPHI.
OCHOBHBIE IKOJIOIHYECKUE 3aKOHbI.

3aKOH ONTUMYMa. 3aKOH JIMMUTHPYIOLLETO
(pakTopa. 3aKOH HKOJOrHHYECKOH
MHIUBUAYATBHOCTH BH/IOB.
[TpucnocobsieHnst OpraHu3MoB.

Boanas cpena oOutanus. XapakTepucTHka
BO/IHOM cpejibl. [11oTHOCTE M Temnieparypa
BOJbI. COIEHOCTH BOIOEMOB.
PacTBopuMOCTE KHCIIOPOJA U VIJICKHCIIOTO
rasa B Bojae. Mopckue OpraHusmel.
[TnaHkTOH, HEKTOH, OeHTOC. OCcOOEeHHOCTH
CTPOCHHSA MJIAHKTOHHBIX OPraHU3MOB.

3aHMMaEMBbIX JKNBOTHBIMH,
BBISIBICHHE YepT
NpUCIIOCOOIEHHOCTH JKHBOTHBIX

K cpeae obutanus. BoisBieHue
B3aHMOCBSI3M JKMBOTHBIX

B IIPUPOIHBIX COOOLIECTBAX.
YCTaHOBIIEHUE B3aUMOCBS3H
JKHBOTHBIX C PACTCHUSIMHU, rpudamu,
AMIIAHHUKaAMK 1 OakTepHsIMHU

B MPUPOAHBIX COOOIIECTRAX: LIENMU U
CETH MHUTaHMS, MUIIEBbIC
(Tpodmueckue) ypoBHH. Onucanne
KOMMOHEHTOB KOJIOMHYECKOI
cuctembl. OBOCHOBaHUE POIN
JKMBOTHBIX B TPUPOAHBIX
cooduiecTBax. BeisiBnenue uepr
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[Tpucnocobnenus K *U3HU B TOLLE BObI.
OCOOEHHOCTH CTPOCHUS U OHONOrHH
OEHTOCHBIX Oprauu3MoB. [IpecHoBoiHbIE
oprauu3mel. [1poGriembl ocMoOperysumu.
[TprcnocodneHns OPraHu3MOB K JKH3HH

B MOPCKO# U MPECHOM BOJIE.
BTOpHYHOBOIHBIE OPraHU3MBI.
DOpMUPOBAHHE TIABHUKOB H
J1aBarebHbIX MEPENOHOK.
HazemHo-BO3yIUHAS cpeja OOuTaHus.
XapakTepucTHKa Ha3eMHO-BO31YILIHOM
cpeianl odutanus. [L1I0THOCTE U BIOKHOCTD
cpefibl. BBIX0/1 JKUBOTHBIX Ha CYIY.
[Ipumepsl ananTaiuii K Ha3eMHBIM
ycioBusM o0uTanns. GopMHUpoBaHHe
JIETKUX, MAJTBITUTHERBIX COCY/I0B H
KYTHKYJIbI Y YIEHUCTOHOTHX.
DOpMHUPOBAHHE KOHEYHOCTEH.
OcobenHocTH AbIXaHus U BOAHOro danaHca
V Ha3€MHBIX OPraHu3MoOB. Agantauun

K TOJIETY Y TITHIL, HACEKOMBIX
pyvkokpbuiblX. [Tpasuno Annena. Ilpasusio
beprmana.

[TouBenHas cpeia oOnTaHus.
XapakTepUCTHKA MOYBCHHON CPE/ibl
obutanus. OCOOCHHOCTH CTPOCHUS U
a/lanTalyuy NOYBEHHBIX OPraHNu3MOB.

NPUCIOCOOICHHOCTH NMTHIL U
MJIEKONUTAIOILMX 110 PHCYHKAM,
tabimuam, pparmenram GpuiLMoB

K cpene 00uTanus (IKOJOrHYECKHe
TPYIIIBI ITHLL ¥ MIICKOMUTAOIINX ).
YCTaHOBJICHHE OCHOBHBIX
3aKOHOMEPHOCTEH pacrpoCTpaHeHUs
JKMBOTHBIX M0 muiaHere. Onucanne
JKHBOTHBIX TPUPOAHBIX 30H 3eMIIH
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AnanTauun KOJIbYATHIX YEPBEH, HACCKOMBIX
M [O3BOHOYHBIX JKUBOTHBIX K MOYBEHHOH
cpeje oduranus.

OpranusMenHas cpeaa oOMTaHus.
XapakTepUCTHKA OPraHu3MEHHON Cpeabl
obutanus. [IpucnocodneHns OpraHu3MoB
K nmapasuTusMy. BzaumMooTHOImEHHs
napazuT—xo3sauH. [lapasutel 1
MapasMToHIbl. DKTONapasuThl 1
snjonapasutel. [lapasurnyeckue miockue,
KPYIJIbIE, KOJILYATHIE YEPBH.
[TapasuTHYECKHE YICHUCTOHOIHE.
DOpMHPOBAHHE MPUCOCOK U KPHOUBEB.
DOpMHUPOBAHKE TJIOTHBIX MOKPOBOB.
Peaykiust CEHCOPHBIX OPraHoB M JAPYTHX
CHCTEM OPraHoB.

Jlemoncmpayuu KUBbIX )KUBOTHBIX,
yyyesl, KOJIEKUMI, pa31aTouHoro
Marepuana, Mysuked U moaenei, tabaun,
CIIAi10B, BUACO(PMIBEMOB 1 CaliTOB
HHTEpHETA, NOKa3hIBAKOIIMX
MPUCTIOCOOIEHHOCTh JKHBOTHBIX

K YCIIOBHAM Cpe/ibl OOUTaHHs, LENH U CETH
MUTaHUS B 9KOCHCTEMAX, PACIpPOCTPAHEHHE
JKMBOTHBIX B TIPUPOAHBIX 30HAX 3EMIIH,
reorpapuuecKmux KapT (JKUBOTHBIH MUD
3eman).

88



Mdenepanbuas padoyas nporpamMma

buonorusi. 7-9 knaccs! (yrayOnE€HHBI yPOBEHD)

Jabopamopusie u npakmuueckue
paodomol.

H3yuenue npupoaHoro cooduiecrsa:
COCTaBa M CTPYKTYPBL.

DKCKYPCHS MM BUICOIKCKYPCHS,
Ce30HHBIC ABJICHUS B JKH3HU JKMBOTHBIX

HUroro gacos 1no reme

6. /KHBOTHBIC H YeJI0BEK

6.1

JKuporusie u
yeJsloBeK

BosaeiicTBue yenoBeka Ha JKUBOTHBLIX

B [IPUPOJIE: MPAMOE U KOCBEHHOE.

I TpoMbICIOBBIE FKUBOTHBIE (PLIOOJIOBCTBO,
oxoTa). Besienne npomeicia JKHBOTHBIX
HAa OCHOBE HAYYHOIO MOAX0/1a.
OnoMamHUBaHKe KUBOTHBIX. J[MKHe
MPEJKA TOMAITHUX KUBOTHBIX. Cenexims.
[Topoast. UckyccTBeHHbI 0TOOP.
KonTtpactusie GopMbl JKHBOTHBIX

M0 OJAHOMY M TOMY 7K€ IPH3HAKY

B npejenax oaHoro eujaa. Kionuposanue
JKUBOTHBIX. KJIETOUHBIE, XPOMOCOMHBIE H
FeHETHYECKHE TEXHOJIOTMH B CO3IaHHH
HOBBIX MOPOJ1 CEILCKOX03AHCTBEHHBIX
JKUBOTHBIX.

3HAYCHNE AOMALIHNX JKUBOTHBIX B JKM3HH
yenoseka. JKuBoTHbIe
CEJIBCKOXO3AHCTBCHHBIX YTOAMA.
[TrueroacTBo. JKuBOTHOBOACTRBO.

PackpbiTie OHONIOrHYECKUX
TEPMHHOB H MTOHATHIA:
O/IOMAlLHUBAHUE, CENIEKLUs, 110po/a,
MCKYCCTBEHHBIH 0TOOP,
CHHAHTPOMHbIE BUBI, heHoTHm,
reHOTHUI, OMOTEXHOJIOIN, KIETOUHas
W TeHHAas WHIKEHEPUs, KIIOHMPOBAHHE,
OObsicHEHHE 3HAYEHHS JOMALTHUX
JKMBOTHBIX B TPUPOJE W JKU3HH
yestoBeka. Onucanue OCHOBHbIX
HH(EKIMOHHBIX 3a001¢BaHNit
JKHBOTHBIX 1 00OCHOBaHHE
MPUHLIMIOB UX MPOPHIAKTHKH H
nevyenns. OGOCHOBAHHE METOIOB
OOpbOBI ¢ IKHBOTHBIMH-BPEUTEIAMH.
Onucanue CHHAHTPOITHBIX BH/IOB
OECrO3BOHOUHBIX H MO3BOHOYHBIX
JKUBOTHBIX. BBISBICHHE uepT
ananTauMu CHHAHTPOIIHBIX BHIOB
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PacnpocTpanéHHbIC MHH(PEKLIMOHHBIC
3a00JIEBAHKS Y JIOMALUIHUX JKHBOTHBIX.
Onu300THU. [IpuHLMITBL NPODHIAKTHKH U
JIEYEHHS PacrpocTpaHEHHbIX
HH(EKLIMOHHBIX 3a001E¢BAHNIT JOMALTHUX
JKUBOTHBIX. JKHBOTHBIC-BPEAUTENIH, METOAbI
OO0pBOBI C JKHBOTHBIMH-BPEAUTEIISAMH.,
["opoa kak cpena oOuTaHus, Co3/iaHHas
yesioBekOM. CHHAHTPONHBIE BU/IbI
JKMBOTHBIX. AJanTalus ;KHBOTHBIX

B yCIIOBUSIX ropoja. Boceranosienue
YUCJAEHHOCTH PEAKUX BUIOB JKHBOTHBIX:
0c000 OXpaHseMbIe MPUPOIHBIE
teppuropun (OOIIT). Buocdepubie
pesepsarbl. KpacHas KHUTa JKHBOTHBIX
Poccun. Mepel coxpaHenus u
BOCCTAHOBJIEHUS JKHBOTHOIO MHpA.
Jemoncmpayuu vyyern, KOJUICKUMA,
Tabnuil, ¢1aia0B, BHACOPUIBEMOB 1 CAHTOB
HHuTepHeTa, MOKa3bIBAOIMX OXPAHACMBIX U
MPOMBICIIOBBIX JKHBOTHBIX, CIOCOOBI
pHIOONOBCTBA, OXOTHI, AKKITMMATH3AIMH 1
pa3BeACHUs JOMAIIHUX JKHBOTHBIX,
JKMBOTHBIX CETbCKOXO03AMHCTBEHHBIX
yrojuii, cnocoObl OXpaHbl PEAKUX
JKMBOTHBIX, MPUBJICUCHHUS U OXPAHBI
JKMBOTHBIX FOpOAa.

K TOPOJICKUM YCIIOBHSIM JKM3HH.
OO0cysKaeHne BOITPOCOB CO3/1aH s
MMUTOMHUKOB /1151 O€3/10MHBIX
JKUBOTHBIX, BOCCTAHOBJICHUS
YHUCIICHHOCTH PEAKHX JKMBOTHBIX
HA OXPaHSAEMbIX TEPPHTOPUSIX.
OOGcykaeHne ponu HayKu

0 JKHBOTHBIX B MPaKTHYECKOMH
JEATENIBHOCTH JIKO/ICH.
ApPrymMEHTHPOBAHHE OCHOBHBLIX
[pasu/l MOBEAEHUS B IPUPOJIE

B CBsI3H € OEPEIKHBIM OTHOLUEHUEM
K JKWBOTHOMY MHpPY
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Jabopamopusie u npakmuueckue
pabomol.

H3yyenne HaceKoMbIX-BpeauTeNe
CEJILCKOXO3AHCTBEHHBIX KYJILTYP.
Habmoaenus 3a nTHLaMu B rOPOACKOH
cpeae

HUroro gacos 1o reme 3
OBILIEE KOJIMYECTBO 102
YACOB I10 ITPOI' PAMME
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No
n/n

HaumenoBanue
pasiesioB U TEM
y4eOHOro rnpeamera

Konuuyecrso
4acoB

[IporpammMHoOe copepxanue

OCHOBHBIE BU/Ibl AESATEILHOCTH
00 yHaroLmxes

1. Beenenue

Il

Brenenue

Cucrema OHOIIOrHYECKHX HaYK,
M3YYaIOLUMX YEI0BEKA: LIWTONOIHS,
IUCTOJNIOrHs, SMOPHONOrHs, reHETHKA,
AQHTPOIOJIONUs, AHATOMMSI HYEIOBEKA,
(pm3noIorns YesnoBeKa u JApyrue
MEMIIMHCKME HAYKH.

[Tpodeccnu, ca3anHbIE C HAYKAMH

0 yenoseke. [lepcnekTuBbl pasBuTHs
3HaHMi 00 opraHu3Me YeoBeKe U ero
CBA35IX C OKPYIKAIOLIEH CpeoH.
Jlemouncrpauus Tabiuu, criaii1oB,
BHae0(HIILMOB | caiitoB MnTepHera,
MOKa3bIBAKOIIMX Pa3HbIC OMOIOrHYECKHE
JIACLIMTITMHBL, CBA3AHHBIE C H3YUYEHHEM
yenoBeka, npodeccuii, CBA3aHHBIX

C U3YUYEHHEM OpraHu3Ma 4eJoBeKa u
MEAUIHHON

(O3HAKOMJIEHHE € CUCTEMOIA
OMOJIOrMYECKUX HAYK O YEJI0BEKE.
PackpeiTHE CYILLIHOCTH HAYK

0 YesloBeKe (aHaTOMHU, (PU3UOJIOTHH,
AHTPONOJIONMH M AP.). YCTaHOBIIEHHE
B3aMMOCBSA3M HAYK O YEJOBEKE

C ApyruMH HaykamH. [Tposenenue
MHTEpeca K nmpodeccusam, CBI3aHHbIX
C M3YYEHHUEM YesloBeKa (OnucaHue

rnpodgeccuii)

HUtoro yacos no reme

2. O0mmii 0030p KJIETOK ¥ TKaHEH OPraHu3Ma ye/10BeKa

2.1

OOMEH BEIIECTB Kak
OCHOBA KU3HHM
yeoBeKa

7

(OOMEH BelIeCTB KaK OCHOBA KH3HHU
YECJITOBCKA. BCHKH, JIMITUIBL, VITIEBO/IBI,
HYKJICHHOBLIC KUCJIOTHI,

HccreioBanne XMMHUYECKOTO cocTaBa
OpraHusmMa. BrisBnenue
CYIICCTBEHHBIX MPH3HAKOB KJICTKH.
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HU3KOMOJICKY/IIPHBIC COCTMHCHMUS,
BKJII0Yast BATAMUHBL. XUMHYECKOE
CTPOEHUE, OCOOEHHOCTH H (PYHKLIMK
OEJIKOB, JIMITUOB, YIIIEBO10B,
HYKJICMHOBBIX KHCIIOT U
HU3KOMOJICKYJIAPHBIX COCTMHCHUH.

AT® — yauBepcanbHas JHepreTnyeckas
BasiroTa KiaeTku. Oduiee noHsaTue

0 karabonu3Me (Ha NMpUMEpPE KIETOYHOro
JbIXAHUS, HAYHUHAS C MOArOTOBHTEILHOIO
srana) v aHabosm3me (Ha npumepe
paziiMYHbIX OHOCHHTE30B, MPOUCXOISLINX
B KieTke ). CpaBHEHHE KIIETOYHOrO
JIbIXaHus ¥ Oposkenus. Peryasims
OENKOBOro, YriaeBOAHOI O, JIMITHAHOIO
obmeHa. [psameie 1 0OpaTHbI€ CBA3H

B peryJsissunu. Pois GepMeHTOB H rOPMOHOB
B npoueccax oomMena pewecrs. Hapyienus
OMOXUMHYECKHUX MPOLECCOB B KIICTKE!
ABUTAMUHO3BL, 1e(eKTEl B paboTe
ONpeaeaEHHBIX (PEPMEHTOB H APYroe

PacKphITHE TESPMUHOB M NOHATHIL
OCJIKH, TMITHABL, YIJIEBObL,
HYKJIEHHOBBIE KHCJIOThI, BUTAMUHBI,
obmeH BewecTs. Onucanue
JKU3HECATEIILHOCTH KIICTKH
uenoBeka. OnpeaeneHie Npu3HakoB
ABHTAMHHO30B, THIIOBUTAMHHO30B H
FUMEPBUTAMMHO30B

22

[uTonorus

Llutonorus. MuorooGpasmue KJIETOK U uX
audppepenumnanus. IMOpHOHAIbHBIC
CTBOJIOBBIE KJIETKH, HHAYLIHPOBAHHBIE
TUTFOPHIIOTEHTHBIE CTBOJIOBBIE KIETKH,
CTBOJIOBBIE KJIETKHM B3POCJIOro YEI0BEKa.
Knerounsie KOHTakThl. MONEKYIPHBIC

OnpeneneHue no BHEIHEMY BHY
(M300paskeHUsAM M cxemam )
OpraHOMI0B KJIETKH Y€JIOBEKA.
PackpeiTHE TEPMHHOB M MOHATHIA
«KJIETOUHOE SAPO», KXPOMOCOMBIY,
«TEHBI», JCNICHUE U
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OCHOBBI OTBETA KJICTOK HA CUTHAJIBL.
[Toustre kieroynoit rudenu. Jinmur
KJIETOYHBIX AesieHui, obuiee
NPEACTABIIEHUE O CTAPEHUHN HA KJIETOYHOM
M MOJICKYJIIPHO-0HOJTIOrMYECKOM YPOBHE.
OO1ee NOHATHE O PAKOBOH
TpaHchopMmalK KIETOK.

Jlabopamopusie u npakmuyueckue
padomuoi.

[TpocMOTp NEKTPOHHO-MUKPOCKONUYECKUX
(pororpaduii npenaparoB CTPOSHHS KIETKH
H MEKKJIETOYHBIX KOHTAKTOB

au(ppepeHIPOBKa KIIETOK,
«CTBOJIOBBIE KIIETKN»

2.3

Tuner Tkanei
OpraHusMa 4eJioBeka

Tunel TKaHEH opranusma 4el10BeKa:
MMUTENHAIBbHASA, HEPBHAS, MbILLIEYHAS,
COCAMHMUTENbHAS TKaHW. XapaKTEePUCTHKA U
knaccudukanum snuTenues. Heperas
TKaHb: HEHPOHBI U Hedporsms. CTpoeHue u
(pn3nonorus Heiipona. [MoreHuman nokos u
noreHuuan acicreus. Ilposenenue
HepBHOrO umnynbca. Knaccuduxauus n
MEXaHM3Mbl PadOTBI CHHATICOB.
Heiipomeanarops! 1 MX peLenTOPBL.
MellieyHas TKaHb: CKeETHasl, CEpAeYHas U
rnajakas. CTpoeHHe COKPATUTEIILHOIO
anmnapara rnonepeyHo-noJocarbiX MbIIILL
MonekynspHbie MEXaHHU3MbI COKPAIICHHS U
paccnabnenus. OTauuus rnaakon

Knaccupuumposanue Tkanei

Ha OCHOBE HX NPH3HAKOB. BoisBiienue

OT/IHYUTENBHBIX TPH3HAKOB
pazuyHbIX TKaHel, O0cykaeHne
CBOMCTB BO30Y/IMMBIX TKAHEH.
Hccnenoanne rucTonorHueckux
XAapaKkTEPHCTHK MPEnaparon
Pa3IHYHBIX TKAHCH
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MYCKYJIATYpPhl OT NONEPEHHO-M0I0CATOI.
du3non0rus BO30YIMMOCTH 1
COKPATHMOCTH IJIAJAKON MBILUEYHON TKAHH.
CoeMuuTelbHas TKaHb, CBOWCTBA,
PA3TUYHBIC THIBI KIIETOK, XapaKTEPUCTHKA
MEKKJICTOYHOrO BELLIECTBA.
Knaccupukanms coeIMHATENBHBIX TKAHEH:
COOCTBEHHO COCMHUTENIbHBIE TKAHH, TKAaHW
BHYTPEHHEH Cpe/ibl, XpsALeBas TKaHb,
KOCTHasi 1 JAPYrHe.

Jabopamopusie u npakmuyveckue
padomoi.

MuKpoCKONMUpOBaHHE npenaparos
OCHOBHBIX TUIOB TKaHEH

Hroro yacos 1o reme 19
3. Hepsuasi cucrema
3.1 | HepBuas cucrema 8 Knaccuukauus HepBHOH CUCTEMBI. Onucanue HEPBHOI cUCTEMBI, €€

LlenTpanbnas u nepudepryeckas HepBHas
cucrema. CTpoeHue HepBa, 000104KH,
knaccugukaums HepBoB. CTpoeHune
CITHHHOIO W FOJIOBHOr0 Mo3ra. MYHKIUH
OT/JE/I0B CMUHHOro Mo3ra. [Iposoasine
MYTH CIIMHHOTO MO3ra. AHaTOMHS
FOJIOBHOTO MO3ra: MpoA0JIrOBaThiii MO3T,
CTBOJI MO3ra, CPSIHHI, MPOMEIKYTOUHBIH,
nepeaHuit Mo3r. CTPOSHHE MO3IKEUKA 1
KOpbI OO/IBIIKMX MOMYILAPHIA.

OpraHu3aluy U 3HaYeHus
LICHTPAIBHOTO U NepueputecKoro,
COMaTHYECKOr0 H BEr€TaTHBHOTO
OTJIENIOB; HEHPOHOB, HEPBOB,
HEPBHBIX Y3110B. pe(hIeKTOPHOMIYTH;
CMIMHHOIO M TOJIOBHOTO MO3ra, UX
CTPOCHUS ¥ (PYHKLIMIA, HAPYILICHWI

B pabOTE HEPBHOH CHCTEMBI, X POJIH
B perysiuuu (pu3MOI0rHuecKux
¢yukumii opranusma. OObsacHEHUE
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MYHKUINK OTAENOB OJIOBHOTO MO3ra U UX
yactei. UepenHoMo3roBbie U
CITHHHOMO3r0BbIe HepBbl. ComaTHyecKas U
BEreraTUBHas HepBHas cuctema. LlenTpbl
COMATHYECKOH M BEreTaTUBHON CHCTEM

B LICHTPAILHON HEPBHOH CHCTEME.
Pednexkropras ayra. PeduekropHoe
kombI10. Heliponnas cets. Knaccudukanmm
pednekcoB: MOHO- U MOJIMCHHAIITHYECKHE,
OE3YCIIOBHBIE U YCIIOBHBIE U JAPYTHE.

Pone uccnenosannii M.I1 [lagnosa.

dyukunonanbueie cuecreMbl [ LK. Anoxuna.

Hcnonezosanue npuHumna padboTsl
HEHPOHHBIX CETEH B HCKYCCTBEHHOM
MHTENIEKTE.

Hapyuienust paboTel HEPBHOI CHCTEMBI.
Heliposerenepauuu 1 COBPEMEHHbIE
METObI UX Jieuenus. Mucynet. Jlekapersa,
NPOXOALINE U HE MPOXOAIINE YCPe3
remarosHuehamueckuii 6apsep. Metoabl
UCCIIEI0BaHMS MO3TOBON aKTHBHOCTH U
CTPOEHHSA CTPYKTYP HEPBHOH CHCTEMBI:
MeKTpo3HLehasorpadus, perucTpanns
AKTMBHOCTH Pa3/IMYHbIX OT/EI0B MO3ra,
MArHMTHO-PE30HAHCHAs TOMOrpadms,
KOMNBHOTEpPHAs Tomorpadus. Uutepdetic
MO3r—KOMMBTEP.

pednekTopHOro npuHimna padboTel
HEPBHON CHCTEMBI; OpraHu3alum
rOJIOBHOIO M CHMHHOIO MO31a, UX
GYHKUMI, OTIIHYUTENBHBIX
MPU3HAKOB BErETATHBHOIO U
COMATHYECKOro OT/AEJIOB HEPBHOM
cucremsl. CpaBHeHHE OE3YCIIOBHBIX 1
yCI0BHBIX peduiekcoB. Mccnenosanme
OT/EIIOB I'OJIOBHOI'O MO3ra, OObIIHX
nonylapuii yesoBeka (1o MyJssiam).
O0cyKaeHHe HEPBHOH peryJsitium
MPOLECCOB JKHIHEAEATENLHOCTH
opraimM3Ma yenoseka. BoisBieHue
MPHYKH HAPYIIEHUs padOoThl HEPBHOIH
CHCTEMBI
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Jladopamoprsie u npakmuyeckue
pabonvi.

M3ydeHne rucTonorn4eckux npenaparos
OpPraHoB HEPBHOI CHCTEMBI.

W3yueHne CTpOCHHs rOIOBHOTO MO3ra
HA MaKeTax

HUroro gyacos 1o reme

4. Cencopuble cHCTEMbI

4.1

CeHCOPHBIE CUCTEMBI

CTpoeHHE CEHCOPHBIX CHCTEM: PELENTOPSI,
MPOBOASALIAA YACTh, OTAEI KOPbI,
OCYLUECTBSIOIIMIE 00padoTKyY
uHpopmaumnn. Knaccudukanms
PELENTOPOB; 3KCTEPOPELENTOPSI,
HHTEPOPELIENTOPKI, TPONPHOPENIENTOPHI,
MEXAHWYECKHE, TEMIIEPaTYPHBIE,
XUMu4eckue, O0JEBbIE U JIpyTrue
peuerntopsl. ComaroceHcopHas CUCTeMa.
Crpoenue rnasa. 3puTeibHbie PELEnTophl
(manouku u Ko60uku). DusnvecKue

H XMMHYECKNE OCHOBBI BOCTIPUSTHS CBETA.
Y€pHo-0enoe u 1Beroroe 3peHne. CTpoeHne
cetyarkH. [IpoBenenne u obpadborka
3PUTENBHOrO CUrHAIA. AKKOMOAALINS.
bunokynsaproe 3penue. HapyiueHus 3pexus
M UX Npu4HHbL. 3a00neBanns ranasa
(KOHBIOHKTUBHUT U JIPYTUC) U UX
npodunakTuka.

Onucanune opraHoB 4yBCTB U
O00BACHEHHE UX 3HAYEHMUSL.
OOwbsicHenne nyre neperayu
HEPBHBIX UMMYJILCOB OT PELENTOPOB
JI0 KJIETOK KOpbI OOJIBIIHX
nonyumapuii. Mccnenopanune
CTPOEHMSI T71a3a U yXa Ha MYJIsKax.
Onucanue opraHoB paBHOBECHUS,
MBILLIEYHOIO YYBCTBA, OCS3aHus,
00OHSIHUS U BKYCA. AHAIN3 U
OLCHUBAHUE BIUsHUS (PAKTOPOB
PHCKa Ha 3/10POBLE YEIOBEKA.
Onwucanue npuuuH 3ad0seBaHHii
OpPraHoB 3peHUS W CayXa.
ObGocHoBaHue Mep NpoPHIAKTHKH
HAPYLICHUH OPraHoB 3PEHUS M ClTyXa
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COBpEMEHHBIC METO/IbI JICYCHUS
HAPYLLUECHHUH 3pEeHUs: Jla3epHast KOPPEKLLMsL,
3aMeHa XpycTaiuka, KIeTo4Has Teparnus,
MPOTE3NPOBAHKE II1a3a U JIPYTHE.
CTpoeHHe HApYKHOTO, CPEAHErO H
BHYTPEHHEro yxa. Koprues opras.
Mexanu3M BoCTIpUATHA U 00padOTKH
3BYKOBBIX BOJIH. CBSI3b LIEHTPaA cayxa v
uenrpa peud. Hapywenus ciayxa u ux
npu4uHbl. 3adoneBanus OpraHoB ciyxa
(oTuT 1 apyrue 3adoneBanns) H UX
npopunakruka. CoBpeMEHHBIE METO/bI
JICUCHHUSA HAPYUIEHUH cayxa: ClyX0BOH
anmnapar, npoTe3MpoBaHUE U IPYTHE.
AHatomust 1 (PU3M0IOrHs BECTHO YIS PHOTO
annapara. OToNUTOBBIH anmnapar.

Opranbl BKyca, 0OOHSHHS, MBILLIEYHOIO U
KO’KHOI'O 4YBCTBA: aHATOMMS

1 (PU3N0ON0OrNs, UX HAPYLICHHS.
Jemoncmpayus pazdopHbIX MOJENEH ra3a
H yxa.

JTabopamopusie u npakmuyecxkue
pabomel.

M3ydeHnne cTpoeHus opraia 3peHus

(Ha MYJISZKE M BJIKHOM Npenapare).
M3yuenne cTpoeHus oprasa ciayxa

(HA MyJIsDKE ).
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M3yueHne rucTonorn4ecKuX npenaparoB
OpraHoB 4yBCTB

HUtoro gacos no reme

5. DHOOKpHHHAA CHCTEMA

5.1

DHAOKPUHHAS
cucrema

OnpeaeneHne 1 OCHOBHBIC XaPAKTEPHCTUKH
ropmoHoB. Knaccugukanus ropMOHOB

M0 XMMHUYECKOMY CTPOEHHIO.
Knaccuukaums peuentopoB ropMOHOB.
MonekyJIspHble MEXaHU3Mbl JACHCTBHS
FOPMOHOB HA KJIETKU-MHULLIEHH.
DHAOKpHHHAS QYHKLMS rUIIoTaIamyca.
JKenespl BHYTPeHHEH ceKpelnn (runodus,
MU (U3, IMTOBK/IHAS JKene3a,
MapanMTOBHIHBIC HKENE3bl, HAMOUYECYHHKH ),
BBIIC/ISIEMBIE MMH TOPMOHBI H MX (DYHKLHAH.
AKenesbl cMelanHoi CeKpeLu
(nouKenyaouHas JKenesa, 1ojaoBbie
JKEJIE3bl ), BbIACAAEMbIE HMH FOPMOHBI U HX
¢yukuun. I'unotanamo-runogu3apHsie
KOHTYPBI PEryJIaliy AeITEebHOCTH
HEKOTOPBIX JKENE3 BHYTPEHHEH CEKPELIHH.
Hapyiuienus, cBA3aHHbIE C THIIO- U
runepPyHKUUsIMHE TOPMOHOB. Buiibl
caxapHOro auadera u X OCI0KHEHHS.
Knerounas Tepanus B 1€UCHUH
SHAOKPUHHBIX 3a00neBanuii. Mukceaema.
[Tpoune opraHel ¥ TKaHH, BBIACISIOLNE

KnaccupuumpoBanue xenés
B OPraHu3Me 4€JI0BEKA HA JKEIE3bI
BHYTPEHHEN (3H/IOKPHHHEBIE),

BHEIIHEH U CMEIIAHHONW CEKPEIHH.

CpaBHEHHE JKENE3 BHYTPEHHEH,

BHELLHENH U CMELIAHHONH CEKPELIUU.

Onucanue SHAOKPUHHBIX
3aboneBannii. BbIgBIEHHE NMPUUNH
HapyuieHnii B paboTe HepBHOI
CHCTEMBI M JH/IOKPUHHBIX JKENE3.
OO6cyKaeHHe ryMopaibHOM
peryJsittuy MpoLeccoB
JKU3HEAESTELHOCTH OpraHu3Ma
4eJloBeKa
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TOPMOHBI: MOYKH, CEPALE, HKETYAOUHO-
KULIEYHBIN TPAKT, JKUPOBAs TKaHb U
ApyTHe.

Jlabopamopusie u npakmuyeckue
pabdomot.

W3yueHue rucTonorHuecKuX npenaparon
HJIOKPUHHBIX OPraHoB

HUtoro yacos no teme

6. IloBenenue

6.1

[loBenenue

PeduiekropHas Teopus NoBeIAeHUS.
HacneacTBeHHbIE U HEHACHIEACTBEHHBIE
(hopmbl moBeaeHus. [1pocreiiiune
VCIOBHBIE pedriekcel. HHCTpYMEHTaNbHOE U
apyrue popmel 00yuenus. [leas. MoTus.
Pednexc. [TorpedHocTh. Pednekc uenn

no IlagnoBy. JluHaMH4eCcKuii CTEpeoTHIl.
Umnpuntunr. GukcnpoBaHHbIE KOMIUIEKCHI
JABUKEHHH. CUIrHAIBHLIE CHCTEMBI.

Peus. Mbiunenne. [amars u €€ BUabL.
KoruuTHBHBIE ()YHKIIHM HEPBHOMH CHCTEMBI.
Ponb pasHbIX OTENOB rOJIOBHOrO MO3ra

B PErYASLMH JIBUKEHUH, CHA U
OONPCTBOBAHMA M APYTHX CIIOKHBIX
npoueccoB. Mexaun3mbl BOHUKHOBCHHS
smouuii. HeliporymopaneHas peryiasuus
MOJI0BOro noeeacHus. Hapymenus
MOBEACHUS, UX CBA3b C PadOTOH HEPBHOH

H3yuenue peduiektopHoii Teopun
noseeHus. Onucaiue yCloBHbIX
pednexcoB. OOBACHEHHE
KOrHUTHBHOM JIEATEIIbHOCTH

yenoBeka. O0CYKIEHHE MEXAHN3MOB
BO3HMKHOBEHHS SMOIMA. BhisBieHne

[PUYHH HAPYLLIEHHS [IOBEICHUS
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H SHAOKPUHHON CHCTEM, COBPEMEHHBIC
METO/IbI JICYEHH

HUtoro gacos no reme

4

7. On

OPHO-ABHIaTEJIbHBINH annmapar

7.1

Koctu

4

Koct. AHaTtoMHst KOCTH: HAAKOCTHHLIA,
BHYTPEHHEE BELICCTBO KOCTH. OCTEOH.
Knaccudukamms kocreil. Poct KocTei.
CoeIMHEHHS KOCTEH: MOJIBU/KHbBIE,

MOJYTIOABHIKHBIC, HETTOABHIKHBIC. C’l‘pOCH He

CyCTaBa U CYCTaBHOH CYMKH.

OceBoii CKener: yeper, No3BOHOYHUK,
pédpa, rpyannHa. KocTu JIHIEROro

M MO3TOBOr0 0TeN0B yepena. Oresnsl
MO3BOHOYHMKA, OCOOEHHOCTH CTPOEHUS
MO3BOHKOB B Pa3HbIX OTAENAX,
MEKIO3BOHOUHbBIE coeiMHeHus. CTpOeHHE
I'PYAHON KIETKH.

Ckenerpl NosicoB KOHEYHOCTEH U
CBOOOAHBIX KOHCHHOCTCH: aHATOMHUYECKHE
O0COOEHHOCTH BXOJIAIIMX B HX COCTAB
KOCTEH.

Hapyuienns cTpoeHns CKeNIETHOH CHCTEMBI.
Bo3pacTHble H3MEHEHHS, OCTEONOPO3.
TpaBmbl. 3aboneBanus ONOpHO-
ABUIaTEILHOIO anmnapara, CBI3aHHbIC

¢ NpAMOX0iACHHEM. COBPEMCHHBIC
MHBA3UBHBIC U HCMHBA3UBHBIC METO1bI

OOBsACHEHNE 3HAYCHHS OMTOPHO-
JIBUTATE/ILHOTO annapara.
HcenenoBanue CTpOeHUs KOCTEH.
KnaccuuumpoBanue THIOB KOCTE
M UX coearHenuii. Onucanue
OT/IENIOB CKEJIETa YEI0BEKA, UX
3HAYEH U, OCOOEHHOCTEN CTPOEHUS U
Gynkumnit. OueHnBaHKHE BIUSHUSA
(hakTOpOB pUCKa HA 3/10POBBE
yesoBeka. OnucaHue u
MCTIONB30BAHKUE TTPUEMOB OKa3aHHUA
[IEPBOM MOMOLLH TPU TPaBMax
ONMOPHO-/ABUIATENLHON CUCTEMDI
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JICHCHHUS: MMPOTE3UPOBAHUE CYCTABOB U
MEKITO3BOHOYHBIX IMCKOB, UCITPABICHUE
KPHBH3HBI [I03BOHOYHHUKA U APYTHE.
Jexmoncmpayus ckenera 4enoseka, yepena,
KOHEYHOCTEH, MO3BOHKOB, PACIIHIIOB
KOCTEH.

Jlabopamopusie u npakmuveckue
pabomot.

M3ydenune cTpoeHus CKeleTa Yenoseka

Ha MaKerax

7.2

Y ST

Meiinsl. PaboTa MbILIng no nepeMeiieHno
KOCTHBIX Pbl4aros. MbILLLb,
NPUKPEIUISIOIIMECS ABYMS KOHUAMH WIIH
OJHUM KOHIIOM K KOCTSIM. MUMHYECKHE
MBILLILBI KaK MPUMED MBbILLILL,

HE NPUKPETIIAFOLIMXCSA K KOCTAM.

MBelia KaK opras JIOKOMOIIHH.

O0onouku Meiibl. CyXOKHUIHS U CBA3KH.
JlBurarenbHbiC ¢AuHULIbI. MBbllbI-
CHHEPIUCTHI U aHTArOHKCTHL. HepBHas
perynsuus padotsl Mbil, Pojib CIHHHOTO
MO3ra, MO3)KE4Ka 1 KOpbl OONbIIMX
NONyImapui.

(OCHOBHBIE MBIIILIBI TEJIA YEJIOBEKA.
Haubonee pacnpocTpaHéHHbIE TPaBMbI
MBIIIIEYHOM CHCTEMBI M METO/IbI UX
npouIaKTUku. ATPO(Us MbILIILI,

Knaccuguumpopanue MbIniiL.
Onucanne OCHOBHBIX MbILILL TENA
YEJIOBEKA, X 3HAYEHUS,

0COOEHHOCTEH CTPOEHHS M (PYHKLIMIA.

OuenuBanue BIUsHUA (aKTOpoOB
PHCKa Ha 3710POBLE YEJIOBEKA.
Ornucanue U UCrolib30BaHUe
NPUEMOB OKa3aHHWs NMEPBOIA MOMOILIN
[P TPABMAX ONMOPHO-ABUIaTeIbHOM
CHCTEMBI
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NPUYUHBL U JICYCHHE.
Jlabopamopnsie u npakmuyeckue
pabompl.

Oxkazanue nepeoi noMouH rnpu
MOBPSIKACHUH CKEIETA M MBILILL

HUroro gyacos no reme

7

8. Kposenocunast u iumparu

YeCKasi CHCTEMbI

8.1

OcobeHHocTH
CTPOEHHS 1
(GyHKUHOHUPOBAHUSI
CEePACHHON MbILLILB]

3

AHaTOMMs CEp/IA: IHA0KAP/, MHOKap/L,
MMUKAP/, MEPUKAPIL, IKEITYI0UKH,
npeacepams, Kianansl cepaua.
Mexanuyeckas padoTa cep/ia Kak Hacoca.
Cepaeunslii LK. ApTepHaibHOE
naBineHne, nyasc. Asromarus. [Tposoasuias
cHcTeMa cepiua. DiaeKkTpuyeckas padora
cepana. DieKkTpokapanorpamMa. Hepsuas u
rymopasibHas peryisuus padoTsl cepaua.
Hapyiuenus paborel cepaua.
['mnepronnyeckas Oone3nb, cepaeynas
HEA0CTATOYHOCTD, aTEPOCKICPO3
KOPOHAPHBIX COCY/I0B, HH(APKT MHOKap/a
H Tak aanee. [IlyHTHpoBanue,
AHTMOIUIACTHKA, KIIETOYHAS Teparnus 1
JIPYTHE COBPEMEHHBIE METO/IbI JICUSHUS
cepacuHbix OonesHei. TpancnnanTaumns
cepaua.

Jlabopamoprvie u npaknmuueckue
padomoi.

OnucaHue CTPOCHUS CePACUHOM
MBILLLLI U €€ MPOBOASLIEH CHCTEMBIL.
H3mepenne KpoBAHOIrO AaBJieHUs,
00CYIK/IEHUE PE3YILTATOB
ucenenosanusd. [loacuér mysbea n
YUCIIA CEPACYHBIX COKpPAICHUH

y 4EJIOBEKA B MOKOE H MOCHe
JIO3MPOBAHHBIX (PU3HUECKUX
HArpy30K, 00CYIKIAEHUE PE3YIbTAaTOB
ucenenosanus. O0bsiCHEHUE
HEHPOI'yMOPAJILHON pPEeryJisiuu
padoTEI CepALla B OPraHu3me
yenoseka. ODOCHOBaHHE
HEOOXOAMMOCTH CODITIOIEHUS MEP
Npo(HUIAKTHKH CEpPACUHO-
COCYMCTHIX Done3Hen
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[TpOCMOTP rUCTONOrNYECKUX MPENapaToB
CEPACYHON MBILLILBI.
Dnekrpokapauorpadus

KpogsenocHas
cUCTEMA H
nmiMbaruyeckas
cucrema

LI

Kpyru kposooOpauienus: 60bIoi u
MaJiblif, OCHOBHBIE COCY/IbI.
Knaccudurauus cocy10B: apTepu,
apTEPHOIIbL, BEHbI, BEHYIIbI, KAlWLISPSI.
Pe3ucTuBHbIe, OOMEHHBIE U EMKOCTHBIE
cocy/bl. CTPOEHHE CTEHOK COCV/IOB.
HepeHast 1 rymopalibHas peryJisius
padoTsl cocynoB. CucTeMHas peryisius
apTepUAILHOrO JaB/ICHUs M APYTUX
napaMerpoB Kpoeu (0apopeduekc,
xemopeduieke v Tak aanee). Hapyuwenus
padoThl COCY10B. ApTepHabHbIE U
BEHO3HBIE KPOBOTEYEHMS U TIEpBas MOMOIIb
npu HUX. AHaTOMHS AUMpaTHUECKOit
CHCTEMBI: JIUM(]aTHYECKHE COCY/IbI H
mamparinueckue yansl. [IpHUMHbBl ABHKCHUS
KPOBH M MBI 110 cocyaam.
Jabopamopusie u npakmuveckue
padomuol.

M3ydeHne rucTonornyeckux npenaparos
CTEHOK COCY/IOB,

[lepsas moMOIIL MPH KPOBOTEUEHHSX.
M3mepenne aprepHanbHOro JaBieHus u
mysbca

Onucanne CTpoeHus Kpyros
KkpoBooOpauienus. CpaBHeHHE

CBOMCTB apTepuii, BEH W KallnLUIspOB;

PE3UCTUBHBLIX, OOMEHHBIX
EMKOCTHBIX cOCYA0B. OOBACHEHHE
HEHPOryMOPAJIbHON peryasiuu
paboThl COCY/I0B B OPraHnu3Me
yenopeka. OueHHBaHKUE BIMSAHUSA
(haKTOpOB pUCKA HA 310POBLE
yenoseka. OnucaHue u
HCIOJIb30BAHKE TPUEMOB OKa3aHusl
NEPBOH MNOMOLLHM [TPH
KposoTeueHusx. Mccnenosanmne
MPUYHH JIBHIKEHHS KPOBU M JIUM (Db
no cocyiam
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8.3

BuyTrpeHHsas cpeaa
opraHusMa

KpoBb, TkaHeBas JKMAKOCTb, JIUM(pa.
MexaHu3Mbl MoUIep/KaHust BHYTPEHHEH
cpeibl opranusma (romeocras). Cesizb
BO/IHO-COJIEBOr0 0OMeHa Opraiu3ma

¢ (popMHPOBAHHEM M OTTOKOM TKAHEBOM
HKHIKOCTH.

XUMHUYECKHIT COCTaB 1J1a3Mbl KPOBH.
MOPMEHHBIE JIEMEHTHL: IPUTPOLIHTHI,
JneikoumThl, TpoMOoLMTEL. Jlelikouurapuas
(popmyna. DYHKIHH Pa3IHYHBIX
(popMeHHbBIX 1eMeHTOB. KpoBEeTBOpEHHE H
opraisl KposeTBopenus. Mecra rudesm
pasiuYHBIX (POPMEHHBIX IEMEHTOB KPOBH.
['pynnel kposu no cucreme ABO,
pe3vc-hakTop ¥ APYrHe CUCTEMBI
OTPEAEIEHUS TPYIT KPOBH.

[lepenuBanue riasmbl, dPUTPOLUTAPHON H
TpoMOoumTapHoit Macchl. bygepnas
(hyHKUMS TIa3Mbl KPOBH. TpaHCcnopT ra3oe
no KpoBu. Pasnuunsie GopMel
remoryioOuHa. Peryisuns cpojcrsa
remornoduHa K kucaopoay. CeépreiBaHue
KpoBH, GUOpHHOIHTHYECKAS W
MPOTHBOCBEPTHIBAKOIIAS. CHCTEMBI.
Hapyuienus, cBA3aHHBIC C KPOBETBOPCHUEM
1 (PYHKIMOHHPOBAHHEM (POPMEHHBIX
SIEMEHTOB.

Onucanue BHYTPEHHEH Cpeibl
yenopeka. M3yuenue npuunHHO-
CJIEJICTBEHHBIX CBSA3EH MEIKLY BOJIHO-
COJIEBBLIM OOMEHOM M
(YHKLIMOHMPOBAHMEM TKAHECBOH
AKUAKOCTH. CpaBHEHHE (DOPMEHHBIX
3NEMEHTOB KpoBH. Mccnenosanne
KJIETOK KPOBHM Ha rOTOBBIX
npenaparax. Y CcraHoB/ICHHE
B3aHMOCBSI3H MEKILY CTPOCHHEM
(hOpPMEHHBIX IJIEMEHTOB KPOBH U
BBINOJIHAEMbIMH (DYHKUHAMH.
Onucanue rpynn KpoBH.
OObsACHEHHE TTPUHIMTIOR
nepenBaHis KPOBH, MEXaHM3MOB
cBEPTHIBaHUSA KpoBH. OOOCHOBaHNE
3HaYeHHs JoHoperBa. Onucanue
(haxropoB pucka rnpu 3adosneBaHusx,
CBSI3aHHBIX C KPOBBIO H
KPOBETBOPCHHEM
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Jladopamoprsie u npakmuueckue
pabompl.

M3yuenune rucTosorHyecKiX npenaparos
KPOBH M OPraHoB KPOBETBOPEHMUs

HUroro yacos no reme 10
9. HMmyHHasi cucrema
9.1 | IMmyHHas cucrema 5 Hcropus pazeutus 3nanuii 00 ummyHnuTere, | Knaccupuumpopanue THITOB

3nauenue padot M. U. Meunukoga,

[l Dpnuxa u Apyrux y4EHLIX 110 H3YYEHHIO
uMmmynurera. Knaccupukanuu
UMMYyHUTETA. MEXaHU3Mbl BPOJKAEHHOIO

UMmyHHTeTa. [1pnobpeTEHHbIH UMMYHHUTET:

Knaccuukanms AMMQPOIMTOB M yUacTHe
pasHbIX TPy AUM(pOLMTOB B
npuodpeTéHHOM UMMYHHUTETE. [ToHATHS
anTurena v anturena. [lpesenrauus
aHTuresa. Bakumubl H CbIBOPOTKH. Opratbl
LHEHTPAILHOH MMMYHHOH CUCTEMBI:
KPACHBII KOCTHBII MO3I 1 TUMYC.
Opransl nepudepruyeckoil HMMYHHO#
CHCTEMBI: Celle3EéHKa, MM POY3Ibl,
MUHIATHHBI, anneHauke, [eliepossl
Ongmku. Pone THMYyCa B CO3pEBaHHU
T-mamouuTor. Ponk opraHos
nepudepuuecKoil UMMYHHOH CHCTEMBbI

B co3peBanny B-nmumpounTos.
OtpuuarenbHas U NONOKUTEIbHAS

UMMYHHTETA, OOBACHEHHE €r0
3HAYEHUS B JKHU3HU YEJIOBEKA.
OOCy/KIeHHE POJIN BAKLMH U
ne4edHbIX CHIBOPOTOK

JUTS COXPAHEHMS 3/10POBbS YEIOBEKA.
Cpasnenue ceoiicte T- n B-
AUM(OLMTOB, a TAKKe
odecrneyrBaeMbIX UMM THIIOBR
UMMyHuTEeTa. MccnenoBanue npuyumnH
Pa3BUTHS ayTOMMMYHHBIX
3aboseBaHnii, aIEPruyecKux
peakumii, U3yuenne ponu
MHKpOOHOMA B (DYHKIIMOHMPOBAHUH
UMMYHHO# cucteMbl. OO0OCHOBaHHE
3HAYEHHUs TPAHCIJIAHTOJIOTUH
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cenekuus B cozpepannu T- u B-
mumboumTos. Posiib Mukpodiopsl yenoseka
B (DOPMUPOBAHUH HOPMAIBLHOI'O
MMMYyHUTETA YenoBeka. [laronorum
MMMYHHOMH CHCTeMbI: MMMYHOACHULINTEI,
ayTOMMMYHHBIC 3a00/ICBaHUsA U 1.
Peakumy runepyyBCTBUTEIBHOCTH, B TOM
quciie aneprun. OCHOBBI
TPAHCIUIAHTOJIOT UK

HUtoro yacoB no teme

10. /IbixaresbHas cucremMa

10.1

JlbIxarenbHas
cucrema

AHATOMUS JBIXaTEILHOM CHCTEMBI: BEPXHHE
JIbIXaTeJIbHBIE MYTH, HU/KHHE bIXaTeJIbHbIC
nmyTH, nérkue. Hocokie mosocTH.
Hocorsnorka. Porornorka. ['oprans.
Knaccuduraums xpsiuei ropraii.
HaaropraHHUK U roJlocOBbIE CBS3KH.
Tpaxes. bpouxu. JI€rkue. JI€rounsie
My3bIPbKN (anbBEONL). PU3MONOrNs
npouecca AbIXaHus, poib MIEBpaIbHOM
KMJKOCTH, AMadparmbl, MEKPEOEPHBIX H
apyrux meii. Cypdakrant. Snactnyeckas
Tara NErkux. JlpIxareabHeie IBH/KEHHS.
Knsuennas EMKOCTh A€rkux. JIErounsie
00bémbl. HepBHAs U rymopanbHas
PeryJisiLiust AbIXaHHs.

I'urnena apixanus. TpeHUpPOBKa

OO0bsCHEHHE CYIHOCTH Mpolecca
JIbIXaHHU4. YCTaHOBIICHHE
B3aUMOCBS3H MY OCOOEHHOCTAMH
CTPOEHHSI OPraHoB JbIXaHWs 1
BBINOJIHAEMbIMH (DYHKLHUAMH.
OO0bsiCHEHHE MEXAHU3MOB JIbIXaHUSI,
HEHPOryMOpaJIbHOM peryisiuuu
pabOTel OPraHoB AbIXAHMUS.
HccneioBanue )KH3HEHHOH EMKOCTH
JIETKHX, ONPEIEIEHHE YaCTOThI
JIIXaHUSA, 00CY/KIAEHHE TOJTYYEHHBIX
pe3ysibTatoB. BeisiBieHHE NpU3HAKOB
1 MPHYNH UH(EKLIMOHHBIX
3ab01eBaHni OPraHoOB JbIXAHUS.
Onucanue Mep NpeaynpesKaCHUS
MH(EKUMOHHBIX 3a00/ICBAHHIA.
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AbIXaTenbHbIX Mbl, [IpeaynpexacHue
MOBPEAEHHS IOJIOCOBOIO anmnapara.
HUudexupmonnbie 00Ne3HH, NEpelaronmecs
yepes BO3AYX, M Mpoyne 3ad0/eBaHus
OpPraHoB Jbixanus. Biusaue
TaDAKOKYPEHHS HA OPraHbl AbIXATEIbHOM
cucTeMbl. AcT™Ma, OOCTPYKTHUBHbBIE
3a00/IEBAHUS JIbIXATEJIbHON CHCTEMBI.
Jemoncmpayus MOJEIN rOPTaHu, MOJEIH,
MPOSCHSAIOIEH MEXaHNU3M BJIOXA H BbI10XA.
Jabopamopusie u npaxmuyveckue
padomoi.

H3mepenne oOxBara rpyiHOH KIETKH

B COCTOSIHUM BJI0OXA M BBIJ0XA.
OnpeeneHne 4acToThl JAbIXaHUs.

BimsHue pazinyHbiXx GakTopoB HA YaCTOTY
JIbIXAHUS.

Crnuporpadusi.

M3yvyeHne rucTo0rHueCKuX npenaparoB
OpPraHoOB JbIXaHUs

OO0cyKaeHne BPEAHOTO BO3ACHCTRUS
TabaKOKYPEHHS, HAPKOTHYECKUX U
IICUXOTPONHBIX BELIECTB HA 310POBbE
4eJloBEKa

HUToro 4acos no teme

11. ITumeBapuTe/bLHAA CHCTEMA

11.1

[TerapuTensHas
cucTema

AHATOMUS MMUIIEBAPUTEIBLHOH CHCTEMBI:
POTOBAs MOAOCTh, MUILEBO, HKETYI0K,
MO/DKETYI0YHAA JKeNe3a, NeYCHb, OT/1CIIb
TOHKOW KMIIKH, OTACIBI TOJACTOH KUILIKH,
Crpoenue 3y0a, 3yOHas cucTema 4eaoBeKa.

Onucanue opraHos
MULIEBAPUTEIILHON CHCTEMBI.
YCTAHOBJICHUE B3aUMOCBSI3H MEHKTY
CTPOCHHMEM OPraHOB MMHUIICBAPCHUA U
BBIMO/THACMBIMH UMH (DYHKLIHSAMHU.
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DOu3n0NIOrus MUILECBAPUTEIIBHON CUCTEMBI:
pacuieruieHue OeKoB, JIMITHI0B,
VIJIEBOJIOB, HYK/IEHHOBBIX KHCJIOT

1o aeicreuem (pepMeHToB,
CEKPETHPYEMBIX Pa3HBIMH OTCIAMU
MUALLEBAPUTEILHON CHCTEMbL. XUMHUYECKUH
COCTaB CITFOHBI, JKETYA0YHOr0 COKa,
MOJLKENYAOYHOTO COKa, JKETUH, COKa
TOHKO# Kuwiku. IlonocTroe u
MPUCTEHOYHOE MHILEBAPEHHE B TOHKOM
KHLIEYHUKE. DYHKUHU NOHKENY10YHOM
Kesesbl U neveHn. MYHKLHKU TOJICTOH
KUIIKKA. Ponb KumedHoi MuUKpodaopsl
JUIS YEIIOBEKa.

HepeHast 1 rymopalibHas peryJisums
MPOIIECCOB MUIIEBAPEHUS, YTIIEBOJAHOTO,
JUnuaHoro, 0eJKoBoro odOMeHa.
['uruena nuranus. Henn(pekuUnOHHbBIE U
AyTOMMMYHHBIC 3a00JICBaHNSI CHCTEMbI
nuuiesapeHus. [Ipeaynpexnenue
HHEKIMI 1 MPOYMX JKENYIA0YHO-
KULICYHBIX 3a00/1eBaHuii (racTpur,
3BEHHAs 00JIE3Hb, aNNEHMUAT, MPPO3,
MaHKPEaTHT U JIPYTUE), MUILEBBIX
oTpaBneHuii. Xenukodakrep kak paxkrop
Pa3sBUTHsA raCTpUTa v A3Bbl. Binsnue
KYPCHHS W ATKOrOJIs Ha TMHIIEBAPCHUE.

OOBACHEHHE MEXAHU3MOB
MULIEBAPEHUS, HEHPOryMOPAILHOH
PEryJISILLHU TPOLECCOB MMULLEBAPEHUS.
HccnenoBanue peicreus pepMeHToB
CITIOHBI HA KpaxMan, 00CYIKACHUE
pe3yabTaroB. PackpeiTHE posin
COBPEMEHHBIX METOI0B H3YYEHHS
OpraHos nuuiesapenus. Onucanue
HeHH(PEKLMOHHBIX 3adoNeBaHm i
MUUIEBAPUTENBHOMN CUCTEMBI M HX
npuynn. OBocHOBaHKHE MEP
npoduiakTHKH HHPEKUHOHHBIX
3abonieBaHuii OpraHoB MULIEBAPEHNS,
OCHOBHbBIX MPHHIIMIIOB 3/10POBOTO
oOpa3sa JKU3HH W TUTHEHBI THTAHMS.
OOGcyk/1eHHEe BPEAHOrO BO3/CHCTRUSA
TabaKOKYPEHHS, HAPKOTUYECKUX U
MCUXOTPONHbLIX BELIECTB HA 3/10POBLE
4EJIOBEKA
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PaccTpoiicTBa NULLEBOrO MOBEACHMUS,

Jemoncmpayus Topca yenopexka, TadimiL,

Jlabopamopusie u npakmuyeckue
pabompl.

HcenenoBanne aeicTeus (pepMEHTOB
CITFOHBI HA KpaxMmai.

H3yuenne rucToIorHyecKux npenaparon
OpPraHoB MUIIEBAPUTETHLHON CHCTEMBI

HUtoro yacos no teme

12. BoiaesiureibHAsi CHCTEMa

12.1

BolaenurensHas
cucrema

CTpoeHHe BbIACIUTENILHOM CHCTEMbI:
MOYKH, MOYETOYHUKH, MOUEBO# My3bIph,
MOYEUCITYCKATEIbHBIN KaHal.
OyHkimoHnpoBanue noyku, Hedpon kak
CTPYKTYPHO-(DYHKIIHOHATbHAS €MHHUIIA
no4kH. DU3N0IOrHYECKUE MTPOLIECCHI
(hopMUpPOBaHUS BTOPUYHOH MOYM:
(uapTpanus, peadbcopOums, ceKpenms.
Posnb nouky B peryisiliii aprepraibHOro
naenenns. Heperas u rymopasibHas
peryasums paboThl OpraHoB
BBIIACIUTENBHOM cucTembl. 3aboneBanus
OpPraHoOB MOYEBbIAEAUTEILHOH CHCTEMBI
(LMCTUT, MUETOHEPPUT, MOYCKAMCHHAS
OONE3Hb ¥ APYTUE), HX MPEAYNPEIKIACHHE,
HckyccTBeHHas noyka. J(uanus.
TpancnnanTanus moYKH.

Onucanue Opraios BblAE/IEHUS

B OpranusMe yenoseka. O0bicHeHne
3HAQYEHHs OPraHOB CHCTEMBI
BBI/JIEJICHHS B BBIBE/ICHUH
pPacTBOPUMBIX B BOJIE BELIECTB.
YCTaHOBIICHHE B3aUMOCBSI3H MEKILY
OCOOEHHOCTSIMU CTPOEHUSI OPraHoB U
BBITIOJIHAEMbBIMH UMH DYHKLUMAMU.
OObsCHEHHE BIUSHUS
HEHPOTYMOPAJILHON PEryJIsiiiu

Ha padoTy BBIICUTENBHOH CUCTEMBL.
HccnenoBanne MECTONOIIOKEHUS
MOYEK HA MYJISIKE YEIOBEKA.
APryMEHTHPOBAHUE U OLICHUBAHKE
BIMAHHS (DAKTOPOB PHCKA HA
310pOBbE YenoBeka. Onucanue
MPU3HAKOB 3a00ICBAHHIL, MEP
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Jemoncmpayus Tabnuiy, MOACTH
«CTpOEHHE NOYKH MJIEKOMUTAIOLIET 0,
MYJISKA [TOYEK YEJIOBEKA, BIKHOIO
npenapara.

Jabopamopnsie u npakmuyueckue
padomol.

H3yueHne rucTosIorMuecKux rnpernaparos
Pa3HbIX YYaCTKOB MOYKH, MOYETOUHHKA,
MOYEBOI0 MY3bIpsi

npounakTHKy O0NE3HEH OPraHoB
MOYEBBIAEIUTENILHON CHCTEMBI

HUtoro yacos no reme

13. ITo1oBasi cucrema

13.1

[Tonorasi cucrema

Craguu rameTorenesa. OTamuyus ooreHesa

M CIIEPMAaTOreHesa Apyr ot Apyra.
Onioa0TBOPEHME.

JKeHckas nosopas cucTeMa: SMYHUKH,
MaTOYHbIE TPYObI, MATKA, BllaraiHILE,
BHELLHUE MOJIOBLIE OPraHbl.
MeHcTpyanbHbIi LKL

MysKckas moj10Bas CHCTEMA: CEMCHHUKH
H MPOYNE BHYTPEHHUE NMOJIOBBIE OPraHbl,
BHELIIHUE TOJIOBBIE OPraHbl.

HepeHast  rymopasibHas peryJisius
padoThl OPraHoB MOJIOBOI CUCTEMBI.
[TnanupoBaHue 6EPEMEHHOCTH, METO1bI
KOHTPALCNLMK, MPEANMIIAHTALMOHHBII
CKPMHMHT, SKCTPAKOPNOPaIbHOES
OMJIOAOTBOPEHHE. BEPEMEHHOCTD,

CpaBHeHue ooreHesa v
cnepMaroresesa. O0bACHEHNE
CMBbICTIa OMOJIOrMYECKUX MOHATHIA:
rameToreHes3, HCKYCCTBEHHOE
ortoporsopenue (DKO).
Onucanue opraHoB noa0BoH
CHCTEMbI B OpraHu3Me 4Ye/10BEKa.
OObACHEHUE BIIUSAHUSA
HEHPOTYMOPAJILHOM PETVIISIIIHU
Ha paboTy NMOJIOBOI CHCTEMBI
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nakraums. 3aboneBaHus, nNepeaaroIInecs
IOJIOBBIM MYTEM.

Jadopamopnsie u npakmuyeckue
pabompl.

H3yueHne ruCTonOrn4ecKuX npenaparoB
OPraHoB MOJIOBOH CHCTEMBI

HUrtoro gacos 1o reme

14. Koka u e€ npousBoaubie

14.1

Koxka u eé
[IPOU3BOAHBIE

DNUAECPMUC — MHOIOCIOWH bIH
oporosesatoimii snurenuii. Ciion
amuaepmuca. Cron aepmsl. [oakoxkuas
JKUpoBas kneryarka. [Ipou3BoIHbIE KOKH:
HOT'TH, BOJIOCHI. KOJKHBIE JKENE3bl: MOTOBLIE,
CAJTbHBIE ¥ MOJIOUHBIE. DYHKIMH KOXKH.
Poste HEPBHO# ¥ T'YMOPAJILHOMH perysisiuum
B OCYLLECTBICHUU TEPMOPErYIATOPHOMH H
APYTrUX QYHKUMIA KOXKH.

3aboneBanus KOKU U UX MPEAYNPEKICHUE.
[leperpeBanue: COMHEUHBIN U TEIIOBOH
yaapbl. Oxxorn. OOMOpOKEHHS.
[TpodmnakTuka u nepeas nomMolub

NPH TEMJIOBOM M COJIHEYHOM yjapax,
0Korax 1 0OMOPOKEHHSX.
Jemoncmpayusa MOJCIA CTPOCHUS KOXKH,
TadMIL, CAana0B.

Jlabopamopnsie u npakmuueckue
paodomuoi.

Onucanue crpoeHust U QyHKLMi
KOJKH, €€ ITPOU3BOAHBIX.
Hccnenosanne Biusuus Gakropos
OKPYZKaroIel Cpeibl Ha KOKY.
OObACHEHHE MEXaHHU3MOB
TepMoperyJisiunn. OnucaHue
NPUEMOB NMEPBOH NMOMOIIH TTPH
COJIHEYHOM M TEIUIOBOM yjapax,
TpaBMax, oykorax, 0OMOPOKEHHM,
OCHOBHBIX I'MI'MEHHYECKMX
TpeOoBaHuit K 0ACKAC U 0O0YBH.
O0bcyxnenne 3adoneBaHnil KON W
MX MPEeAYNPeKACHUSA
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HcenenoBanne ¢ nOMOLIBIO JIYTbl TEUTBHOH
U JIAJIOHHOM CTOPOHBI KHCTH.

M3ydenne rucTosoriyeckuX npenaparos
MUAEPMUCA U IEPMbI

HUrtoro gacos 1o reme

3

15. Ananranuu opranu3Ma JeioBeka

15.1

Ananraimmi
OpraHu3ma yesioBeKa

5

Tepmoperyasums: poiab KOKH H COCY10B.
['unoranamyc Kak HeHTp
HEHPOryMOPa/IbHON peryJisiuu
teriooomena. [loseaenyeckue aganrtaumi.
AjanTaiun 4enoBeKa, ero opranos U
TKaHEH K HU3KUM KOHIIEHTpaLMsIM
KHCIOpoaa ¥ THNOKCHH. Perynsims
noTpedlieHns KMUCI0po/ia TKaHAMH,
spuTpono33. Ilepectpoiika metabonmsma
KJIETOK B YCJIOBHM IMITOKCHH.

AjanTainu K HEA0CTaTKy pasIHyHbIX
MUTATENLHBIX BEUIECTB. DHEPreTHYecKas
(PYHKLMS TIMKOTCHA B MEYECHU M JIMMII0B
B JKMPOBOIi TKauu. [Topsaaok
MCI0/Ib30BaHM 3aM1acoB MUTATEIbHBIX
BELECTB B opranusme. [lepecrpoiika
MeTadosIM3Ma KIIETOK B YCITOBUAX
rOJIOaHMS.

Lnpkaausiec puT™Mel. BansHaue
MPOAOKUTEILHOCTH CBETOBOIO JAHS

HA HEHPOrYMOPAIILHYIO PETVIISLIHIO

O0cyxKIeHne afanTHRHbIX
MEXaHH3MOB YEI0BEYECKOro
opranusMa. Mzydenue nepecrpoex
merabosm3Ma noj Bo3aeicTeuem
BHELIHUX (pakTopoB. OOBACHEHHE
3HAYUMOCTH (PU3HUYECKON

AKTHBHOCTH, pEXKHUMa JIHA W NMUTAHKUA

JUTS 310POBbS
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MPOLECCOB HKU3HECACATETBHOCTH HEI0BEKA.
Tpenuposku. Posib husnyeckoii
AKTUBHOCTH B COXPAHEHHH 3/10POBbs
yenoseka. [Ipodunakruka 3adonesanuii
CEPACHHO-COCYAMCTON M JBIXATEIIbHOM
CHCTEM W OMOPHO-ABUIATE/IbHOTO anmnapara.
Anantainuu K HesecoMocTH. [lepecTpoiiku
MeTadoIM3Ma B YCIIOBUAX HH3KOH
rpaBuTaLMM, NPopUIaKTHKA HEraTHBHBIX
MOCIEACT BHA.

Jemoncmpayus nocoduii 1 00y4aoumx
BH/ICOPOJIMKOB

HUroro 4yacos 1o reme

16. I'enernka yeioBexka

16.1

['eHeTHKa yenoBeKa

OnpejeneHne resa v auiesns, reHoTuna
1 penoruna. [oustue romo-

U FeTepo3nroThl. 3akoHbl Menaens.
B3aumoaeiicreue anieneil. MoHorenubie
M MOJIMTCHHBIE MPU3HaKu. XPOMOCOMHas
TEOpHs HacAeACTBEHHOCTH MopraHa.
KpoccHHroBep v ClENIeHHOe
Hacie0BaHue. MexaHnu3mel OrnpeaeaeHus
nona. [TonoBeie XpOMOCOMBI H @YTOCOMBI
yenoBeka. HacnenoBanue, CUCICHHOE

C MOJIOM.

N3MEHYMBOCTD. HACACACTBCHHAS U
HEeHaceACTBeHHaA. [Ipumepsl

PackpeiTHE CMBIC/Ia TEPMHHOB U
MOHSATHI: JOMHHAHTHBIE U
PEUECCUBHbBIE MTPU3HAKH, AJLJIEIIH,
FOMO3MIOTa ¥ IETEPO3UToTA.
O3HAKOMJICHHE € 3aKOHOMEPHOCTAMU
HE3aBMCHMOIO HaclleI0BaHus,
CIEMJIEHHOTO HAC/IEeI0BaHHE
MPU3HAKOB, HAC/IEI0BaHMUA,
CIEMJIEHHOTO ¢ noJjioM. Onpeaenenue
nojia. ObcyKaeHue
3aKOHOMEPHOCTECH U3MECHYMBOCTH
NPU3HAKOB (HACJICACTBCHHAA U
HCHACTICICTBCHHAS W3MCHYMBOCTB )
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HCHACJICICTBEHHBIX H3MCHCHU
(Mmommbukaumit). Knaccudukarus
HAC/IEACTBEHHON U3MEHYUBOCTH

HA MYTALMOHHYIO U PEKOMOHHALHOHHYIO.
["eHHBIC, XPOMOCOMHBIC H TCHOMHBIC
zaboneBanus. [IpuMeps! reHHBIX,
XPOMOCOMHBIX M FEHOMHBIX 3a00JIeBaHHii
YesI0BEeKa.

[TonynsiuronHas reseTuka.

[Tousitue renodonaa. Pacnipenenenne
4aCTOT alJIENei B IONYJISLHH.

3akon Xapau-BaiinOepra.

Pemienne reHeTHYeCKnX 3a1ay.
Meauumnckas reseruka. [locrpoenne
POAOCIIOBHBIX MPH aHAIU3€ ONpeIC/IEHHBIX
MPU3HAKOB. POJIb FEHETUYECKUX aHATIM30B
NPY JAHUPOBAHUH U KOHTPOJIE
OEPEMEHHOCTH.

CeKkBEHHPOBAHUE FEHOMA KaK MHCTPYMEHT,
MO3BOJIAIOLLMI MPOrHO3UPOBATh (PEHOTHTI
YEeJIOBEKA M JIPYIUX KHBBIX OPraHu3MoB,
a TaKke BUpycoB. buonHdopmarnyeckue
HHCTPYMEHTHI aHanu3a reHoMoB, MeTojibl
HanpaBIEHHOrO U3MEHEHH S TEHOMOB
OpraHu3MoB. [ CHETHYECKAs NHIKCHEPHSL.
['eHOMHOE peIaKTHPOBAHHE. DTUYECKHE
ACTNEKThl BHCCCHUS U3MECHEHHH B FT€HOMBI
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Pa3IHYHBIX OPraHu3MOB, B TOM YHCIIC
4eJIOBEKA.

emoncmpayus TadbiamiL, N1aKkaTos,
KuHO(parMeHToB, pojMkoB U3 MutTepHera

HUroro gacos 1o reme

17. Aurponorenes

1]

AHTpOToreHes

[Tpumarbl: OTIMYMTENBHBIE YEPTHI, COCTAR
M 3BOJTFOLIMS OTpsijia.

YHUKaIbHbBIE PU3HAKH MOMHHHL.
[TpsmMOX0AIEHHE: TEOPHH BO3HUKHOBEHMS,
aHaTOMO-MOP(OJIIOrHYECKHI KOMIUIEKC
npu3HaKoB. [IpAMOXOKAEHHE B APYTHX
rpynnax npuMaros. Pyka,
MpUCocodIeHHas K H3rOTOBJIEHHUIO U
NMPHUMEHEHHUIO OPVAH Tpy/a.
BbicOKOpa3BUTBIA MO3I: TEHACHUNH

B JBOJIIOLUMH, YHUKAILHBIE YEPThI,
mopdosiornyeckue 0CoOEHHOCTH.
CXOACTBO M pa3nnyus YEJI0BEKA U
4eI0BEK000pasHbIX 00€3bsSH: aHaTOMKS,
aMOpHoIorus, OHOXHMHS, TTOBEICHHE.
[TluMnanse kak Oavokaiiunii HKUBOH
POJICTBEHHHUK YEJIOBEKA. DBOIIOLMSA
4eNIOBEK00OpasHbIX 00€3bsH.
Jlemoncmpayusa Mynskeii, Tadbnuil,
CTaii 0B, BUACO(PMIEMOB U CalTOB
HMuTtepHeTa, noKasbIBarOLIMX CTPOCHHE

Knaccuuumpopanye oprani3mMoB

Ha OCHOBE MX cTpoeHus. CpaBHEHHE
noJyode3bsiH M BbICIIUX NPUMATOR,
LIHPOKOHOCHIX M Y3KOHOCHIX 00€3bsiH.
BoIsiBICHHE OTIMUHTENLHBIX
MPU3HAKOB TOMUHM/L,
4eJ0BeK000paszHbIX 00€3bsH,
aBCTPAJIONHTEKOB, MPEACTaBUTENEH
poaa Homo
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NPEAKOB COBPEMECHHOrO H€/I0BEKa, 00€3bIH-
AHTPOIIOK/I0B, IpeACTaBUTEICH
4eJI0BEYECKHX pac.

Jlabopamopusie u npakmuyeckue padomoi
N3yueHue apeBHeied HCTOpUU

M DBOJIFOLIMK YE€JI0BEKA HA MpUMEpe
KOJUIEKIIMH M PEKOHCTPYKIHH (IKCKYpCHs

B MAJICOHTOJIOTHYECKUI MY3€ii )

Hroro yacos o reme 3
18. YestoBek 1 OKpyKaas cpeia
18.1 | Yenosek u 2 DKkonoruyeckue GakTopbl U UX aelcreue APryMEHTHpPOBaHHE 3aBUCHMOCTH

OKpy’Karomas cpeza

HA OPraH13M 4YeI0BeKa. 3aBHCHMOCTh
3/10pPOBbSA Y€I0BEKA OT COCTOSHUA
OKpyKaroiei cpeabl. MUKpoOKIuMar
JKUIIBIX TIOMELIeHHi. Tpya yesnoseka.
dusnonorus Tpya. PaborocnocodbHocTsb
H YTOMJIEHHE.

3/10pOBbE YEJIOBEKA KaK COLMaIbHAs
LHEHHOCTh. (DAKTOPBI, HAPYIIAKOLINE
3/I0POBBLE. IMIIOINHAMHSA, KYPEHHE,
ynoTpedIeHne allkorosis, HapKOTHKOB,
HecOaTaHCH POBAaHHOE MHTAHKUE, CTPECC.
Ykpenaenue 310poBes. Kvisrypa
OTHOLLUCHHS K COOCTBEHHOMY 3710POBBIO H
3A0POBBK) OKPYIKAIOLLIUX.
AHTPOIOreHHBIC BO3ACHCTBUS HA CPEY.
Hapyuienue kpyroeopora BeiecTs

3/10POBbsl YEJIOBEKA OT COCTOSHHUA
OKPY’KaroILEel cpe/ibl. AHAJIN3 U
OLCHUBAHHKE BIUSHUSA (PaKTOPOB
PHCKa Ha 3/10POBLE YEIOBEKA.
ObocHoBanue 310poBoro odpasa
JKM3HH, pAlMOHAILHONH OpraHu3aumm
TPY/a ¥ MOJIHOLEHHOI0 OTAbIXA

JUISE TOAACPIKAHUS MCUXUUECKOTO 1
(H3HYECKOro 3/10POBhs YEIOBEKA.
OO0cyKAeHHE aHTPOTIOTEHHBIX
BO3JICHCTBHI HA MPUPO.Y,
rnodanbHbIX IKOJIOrHYECKHUX
NpodaEM, POIIH OXPAHBI TPUPOIb

B COXPAHEHHWH JKN3HU HA 3emiie
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B Ouocepe. AHTPONOreHHbIit KPYroBOPOT.

DKOJIOrHYECKHE KPUSUCHI U HX TTPHYHHDBL.
Koasoumouus oduiecTsa U npupobl.
PaunoHnasbHOE MPUPOIONONIL30BAHHE.
3HAUCHUE OXPaHbl OKPYKAIOLICH
MPUPOIHON CPEe/ibl st COXPAHCHUS
YesI0BEYECTBA.

Jemoncmparus Tabivil, njlakaTos,
KHHO(pParMeHTOB, BHICOPOJIHKOB

u3 Murepuera

HUrtoro yacos no reme 2
OBIIEE KOJIMYECTBO 102
YACOB T10 ITPOI'PAMME
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