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OenepanpHas pabovas mnporpaMma 1o ydeOHOMY TmipeameTy «buomorus
(yrnyOnéHHplii ypoBeHb) (mpeaMeTHast o0sacTh «EcTecTBeHHO-HAy4YHBIE MPEIMETHI)
(mamee COOTBETCTBEHHO — TIporpaMMa TI0 OHOJIOTHH, OWOJIOTHSA) BKIIOYACT
MOSICHUTEIBHYIO 3aIUCKY, COIepKaHue 00yUeHMS, TNIAHUPYEMbIEC PE3YyIbTaThl OCBOCHUS
MIPOTPAMMBI 110 OMOJIOTHUH, TEMATHIECKOE NTAHUPOBAHUE.

HOACHUTEJIBHASA 3AIIMCKA

[IporpaMmma 1O OHOJIOTMHM OCHOBHOTO 00mIero oOpa3zoBaHusi (yriyOnEHHBIN
YpOBEHb) COCTABJICHA HAa OCHOBE TPeOOBaHMII K pE3yJlbTaTaM OCBOEHHUS OCHOBHOM
oOpa3oBaTenbHON MNpOrpaMMbl OCHOBHOI'O 00Iero 00pa3oBaHUs, MPEICTABICHHBIX
B ®I'OC OO0, c¢ yueroM (enepasibHOl padoyeil NpPoOrpaMMbl BOCIUTAHUS
U1 00111e00pa30BaTENbHBIX OPraHU3aLUN.

[IporpaMmma 1o OMONOTMM OpPUEHTHUPOBAHA HA OOYYAIOLIUXCS, MPOSBISIOLIMX
NOBBILICHHBI MHTEPEC K HM3YyUYEHUIO OHMOJOTMHU, M HallpaBleHa Ha (OpMHUpPOBaHUE
€CTECTBEHHO-HAYYHOM  TPaMOTHOCTM W  OPTraHU3alMI0  HU3Y4YeHHUs]  OHOJIOTHUU
Ha JeSITeIbHOCTHON OCHOBE. B mporpamme mo OMOJIOTHH yUUTHIBAIOTCS BO3MOXKHOCTH
ouonorun B peanuzanuu TpedoBaHuii GI'OC OOO Kk MmIaHUPYEMBIM JIMYHOCTHBIM,
METanpeIMETHBIM U MPEIMETHBIM pe3ysbTaTaM OOy4YeHHs Ha yriayOJIEHHOM ypOBHE, a
TAK)KE peanu3alus MEXIPEIMETHBIX CBS3€d  €CTECTBEHHO-HAyYHBIX Y4eOHBIX
MPEAMETOB OCHOBHOTO OOIIIEro 00pa3oBaHuUs.

[IporpamMMa BKJIIOYAaeT pacHpelesieHne Coaep)kKaHus Y4eOHOro Marepuana
¢ 7 mo 9 kjacc, a TakKe PEKOMEHIYEMYK0 TNOCJIEIO0BATEIbHOCTh H3YyUYECHUS TEM,
OCHOBaHHYIO Ha JIOTMKE Pa3BUTHUS MPEAMETHOTO COACpkKaHMUS C y4ETOM BO3PACTHBIX
0COOEHHOCTEHN 00yUaroIUXCH.

[IporpamMma no Guosioruun paspaboTaHa ¢ LEJbI0 0Ka3aHU METOAUYECKOM OMOIIN
YUYUTENIO B CO3IaHUU paboueil MporpaMMBbl o0 Y4eOHOMY MPEIMETY.

B nporpamme nmo Ouosnioruu OnpenesstoTcs OCHOBHBIE e U3YYeHHUs] OMOJIOTUH
Ha yri1yOJIEHHOM YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHuUs, MJIaHUPYEMbIE Pe3yIbTaThl
OCBOEHUS Kypca OMOJIOTHH: TNYHOCTHBIC, METANPEAMETHEIE, TPEIMETHBIE.

buonorust BHOCUT CyIIeCTBEHHBIH BKJIAJ B Pa3BUTHE y OOYYAIOIIMXCS HAYYHOTO
MHUPOBO33pEHUs, BKIItoUask (popMupoBaHUe NPEICTABICHUN O METOaX MO3HAHUS KUBOM
PUPOJIBI, MO3BOJISIET CHOPMHUPOBATH CUCTEMY HAayUHBIX 3HAHMHM O JKHMBBIX CHUCTEMaXx,
YMEHHMSI UX IPUMEHSATH B Pa3HOOOPA3HBIX KUZHEHHBIX CUTYyaIHIX.

buonornueckas moAroToBka Ha YIIIyOJEHHOM YpPOBHE CIIOCOOCTBYET Pa3BUTHIO
MOTHBAIIMH K U3YYCHUIO OUOJIOTHH, TOHUMAHUIO 00YYalOIIMMHUCS HAyYHBIX MPUHIIUIIOB
OpraHM3allM IEATEILHOCTH YeJIOBEKa B )KMBOW MPUPOJE, MO3BOJSET 3aJI0KUTh OCHOBBI
HKOJIOTMYECKON KyJNbTYpbl, 3I0pOBOr0 o0Opa3a >KM3HU, CIIOCOOCTBYET OBJAJACHUIO
OOy4JaroIUMUCS  CHEIUAIBHBIMI  OMOJIOTMUECKUMU 3HAHHUSIMH, 3aKJIaJbIBAIOIIMH
OCHOBY ISl TaJIbHEHIIEro OMOJIOTHYECKOro 00pa3oBaHusl.
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[lensMmu oOydeHHs OWOJIOTMM Ha YpPOBHE OCHOBHOTO 00ImIero oOpa3oBaHUS
(yriyOnéHHBIN YPOBEHbB) SBIISIIOTCS:

pa3BUTHE MHTEpECa K HU3YUYEHHUIO KU3HENEATECIbHOCTH OHUOJIOTHYECKUX CHCTEM
pPa3HOTO YpPOBHSI OpraHU3allud, OCOOCHHOCTSAM CTPOCHUS, JKU3HEACATEIHHOCTU
OpraHu3Ma 4YeJI0BEKa, YCIOBUSAM COXPAaHEHHUS €r0 30POBBS;

dbopMHpoBaHrE YMEHUN PUMEHATh METOJIbI OMOJIOTUYECKON HAYKU JIJISl U3yUYEHUs
OHMOJIOTHYECKUX CHCTEM, B TOM YHCIIE OpPraHU3Ma YeIOBeKa;

BOCIIUTAHUE HKOJOTMYECKON KyJIbTYypbl B IEJISIX COXpPAaHEHUs COOCTBEHHOTO
3I0POBbS M OXPaHbl OKPYXKAIOIIEH CPENbL;

pa3BUTHE MPEJCTABICHUN O BO3MOXHBIX cepax Oymyied mpodeccuoHaTbHON
JEeSTETbHOCTH, CBI3AHHOU C OMOJIOTHEN, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MpOoduis
Y HaNpaBJICHHOCTH JajbHEMIIero o0y4eHus.

JlocTrxeHue 1enell mporpaMMmbl MO OHOJIOTMM  OOECIEYUBACTCS PElICHUEM
CJIEYIOIIUX 3aa4:

npuoOpeTeHne OO0ydYarIIMMHUCS 3HAHUKW O JKUBOM NPHUPOAE, 3aKOHOMEPHOCTSX
CTPOCHHMSI, JKU3HEIEATENIBHOCTH M cpefoodOpasyrouieii ponu rpuloB, pacTeHUi,
KUBOTHBIX, MHKPOOPTaHHU3MOB, O YEJIOBEKE KaK OMOCOLMAIBHON CHCTEME, O POJU
OMOJIOTHH B MPAKTUYECKON NESATENbHOCTH JIOCH;

OBJIAJICHUE YMEHUSIMU MPOBOJUTH HCCIEI0BAHUS OOBEKTOB >KUBOU MPUPOIBI
C HCIOJIb30BaHUEM JIaDOPATOPHOrO0 OOOPYAOBaHUS U HMHCTPYMEHTOB LU(PPOBBIX
naboparopuid, OpraHu3aly HaOJIIOIEHUS 32 COCTOSSHUEM COOCTBEHHOI'O OpraHU3Ma;

OCBOCHHME MPUEMOB paldOThl € OHMOJOTMYECKONM HHGPOpMALME, B TOM YHUCIE
O COBPEMEHHBIX JIOCTH)KEHHSIX B OOJacTH OHOJIOTMHM, €€ aHalu3 U KPUTHYECKOE
OLICHUBAHHE;

OCBOEHHE JKOJOTMYECKH IPAMOTHOTO MOBEICHMSI, HAPABIEHHOTO Ha COXPAHEHHE
COOCTBEHHOTO 3/10pOBbsl U OXPaHbl OKPY>KaroIlel MPUPOIHOMN Cpebl;

npuoOpeTeHNe MpPEACTaBIeHU O cdepax npodhecCuoOHANBHONW NEeITebHOCTH,
CBA3aHHBIX C OHOJIOTMEM W COBPEMEHHBIMH TEXHOJIOTMSIMH, OCHOBAaHHBIMU
Ha JIOCTHKEHUSAX OUOJIOTHH.

OO611ee Ynci0 4acoB, pEKOMEHI0BAHHBIX /ISl U3yYEHUs OMOJIOTUH Ha YTi1yOJIeHHOM
ypoBHe, — 272 yaca: B 7 kinacce — 68 dyacoB (2 yaca B Heneno), B 8 kiacce — 102 yaca
(3 yaca B Hezento), B 9 knacce — 102 yaca (3 yaca B HEZIEIIO).

[Ipennaraemblii B mporpaMMe 1O OHOJOTHUM TEpeyYeHb  J1abOpPaTOPHBIX
U TPAaKTHUYECKUX padoT SBISETCS PpPEKOMEHAATEeNbHBIM, YYMUTEIb JIeJaeT BHIOOD
Npy TMPOBEACHUM JAaOOPATOPHBIX PAbOT M OMNBITOB C YYETOM WHAMBUIYAJTbHBIX
0COOEHHOCTEN O00ydaroluXcs. CIHUCKa IKCHEPUMEHTANbHBIX 3aJaHHM, MpeasiaraeMbIX
B pPaMKaX OCHOBHOT'O TOCYJJapCTBEHHOT'O 3K3aMeHa M0 OMOJIOTHH.
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COILEPKAHUE OBYUYEHMUA

7 KJIIACC

BBenenue

[{uronorus — Hayka o kinetke. CoBpeMeHHas kietouHas treopus. Kierka — eqununa
CTPOCHMS, )KUZHECATEIBHOCTH U PA3MHOKEHUS KUBOTO. XUMUUYECKUN COCTAB KIIETKHU.
CrtpyKTypHast opraHu3aiys KJIeTKU. DYKapuOTHbIE U POKApUOTHBIE KIeTKH. MemOpaHa.
Hurormasma. Opranouasl. Enunas memOpaHHas cucTeMa KIETKA. MUTOXOHAPHUH H
mnactuasl. L{lurockener u opranouapl ABuxeHus. Aapo. XpoMmocoMmsl. ['eHbl. Y 1BoeHUE
xpomocoM. [lmonpHocTe knetku. Knerounsrt nmkin. Mwuto3. Menos. PasMHOXkeHueE.
THUIIBI ’)KU3HEHHBIX IUKJIOB.

Bupyconorust — Hayka o Bupycax. Bupycel — HekieTouHsle ¢opmbl. Bxnan
POCCHUICKUX U 3apyOexKHBIX YUEHBIX B pa3BUTHE BUpycosoruu. BupycHble 3a0oneBanus
pacTeHuH, )KUBOTHBIX U YeloBeKa. Mepbl Ipo(HIIaKTUKN BUPYCHBIX 3a00JIEBAHUM.

CoBpeMeHHas KJIacCU(PUKaIUA OpPraHU3MOB, OCHOBHBIE IIPUHLINIIBIL.
Knaccudukanus opraHu3MoB U 3BOJIIOLIMOHHOE ydeHue. Teopus sBomtounu Yapnibza
JapBuHa.

MGTOI[BI HAayY4YHOI'O IIO3HAHHA B OMOJIOTHH. HpaBI/IJIa pa6OTI>I CO CBCTOBBIM
MHUKPOCKOIIOM. BpeMeHHHe )51 IIOCTOAHHBIC MUKPOIIPpCIIapaThI. MGTOIII/IKa
IIPUTOTOBJICHUA BPCMCHHBIX MUKPOIIPCIIapaToOB. MI/IKpOCKOHI/IH OIITHYCCKAasi,
QJICKTPOHHAsA, CKAHUPYIOIIasi, 30HA0Basd.

Jlemoncmpayus TOPTPETOB YYEHBIX, MHUKpodoTorpaduil KIETOYHBIX CTPYKTYP,
BBITIOJIHEHHBIX C MTOMOILBIO PA3JIMYHBIX TUIIOB MUKPOCKOIIUH.

Jlabopamopuuie u npakmuueckue padomut

[IpaBuia TeXHUKH O€30MMaCHOCTH ITPU IPOBEACHUH J1a00PATOPHBIX U MPAKTUYECKUX
pabot. OCHOBBI MHUKPOCKONHHU: TMPHUTOTOBICHHE BPEMEHHBIX TMpernaparoB U padora
¢ mukpockonoMm. OgopmieHue pe3yabTaToB padOThl ¢ MUKPOCKOIIOM.

baxkrepuu u apxen

Mukpobuosorus — Hayka O MHUKpoopranusmax. OCOOEHHOCTH CTpOEHUs
MPOKapHOTHOUN KJeTku. MHorooOpasue gopMm kieTok O6akrepuil. Poct u pazMHOXkeHUE
Oakrepuil. Cnopel Oakrepuil. JKusHenesTenbHOCTh OakTepuil: aBTOTPOQHBIE U
reTepoTpodHble, aHadpOOHBIE M a’poOHbIe OakTepuu. lluaHobGakTepun M MX POJb
B [IPUPO/IE.

Oco0OEHHOCTH OpraHu3alMKk apxedl W HuxX OTIu4us oT Oakrtepuil. Pomb apxeit
U 6akTepuil B BO3HUKHOBEHUH 3YKapHOTOB.

PacnipocTpan€HHOCTh OaKkTepHil U apxei, UX poJib B IPUPOJIE U KU3HHU YEIIOBEKA.
Ponb 6akTepuii B OMOreOXMMHUYECKUX IUKIIAX.

Jlabopamopnuie u npakmuueckue pabomul
N3yuenune MeTo10B 1e3nHGEKINH U CTEPUITH3AIUH.
N3yuenue mopdonorun 6akTepuil Ha MUKPOCKOITMYECKUX Mpenaparax.
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MHoroo0pa3ue 0THOKJIETOYHBIX 3YKAPHOT

OCHOBHBIE NPU3HAKH OJHOKIETOYHBIX 3yKapuoT. CTpoeHue, ABUKECHHE, IUTAaHUE,
pPa3MHOKEHHE OJHOKIECTOYHBIX aBTOTPO(PHBIX U FEeTEPOTPOPHBIX IYKAPUOT HA TPUMEPE
ABIJICHBI U TPUIIAHOCOMBI, TPUXOMOHAbI U KUIICYHOU JIAMOINH, HHDY30pUU TyPeIbKu
¥ MaJSIPUIHOTO TJIa3MOAUs, panuosisapuil u popamunudep, ame€Obl nmpoTes, AMATOMEIA.
3HaueHHUE OJHOKJIETOYHBIX DYKAPUOT B MPUPOJAE U KU3HU ueroBeka. CoHHas 00Jie3Hb,
6ose3ns lllaraca. KoxxHblil 1 BUCliepaidbHbIN jJeiManno3. Tpuxomonuas. JIsmoOmmos.

Jlabopamopnuie u npakmuueckue padbomul
N3ydenne OAHOKJIETOUHBIX OPraHU3MOB TOJI MHUKPOCKOIIOM Ha BPEMEHHBIX

1 GUKCUPOBAHHBIX MUKpOIIpEnaparax.

ApxenacTuJHble WM «PACTEHHD)

Boranuka — HayKka 0 pacTeHusix

Kpatkass uctopust pa3Butus O0otaHuku. boraHuka u OOBEKTHI €€ MCCIIEJOBAHUM.
O0BEM LapcTBa «pacTeHUs» B COBPEMEHHOW CHCTEME OPraHMYecKoro mupa. Paznens
O0oranuku. CBsi3p OOTaHUKU C JIPYITMMH OMOJOTMUYECKMMM HayKaMH, MEIULUHOU U
CENbCKUM XO034iCTBOM. Posib OoTaHMKH B (h)OPMUPOBAHUM COBPEMEHHOW €CTECTBEHHO-
HayyHOW KapTUHbI Mupa. [lepcrekTuBbl pa3BUTHS OOTaHUKU Kak Hayku. [IpumeHeHue
O0oTaHMYeCKHX 3HaHMI yeraoBekoM. [Ipodeccun yenoBeka, CBI3aHHbIE C OOTAHUKOIA.

Jlemoncmpayusa NOpTPETOB YUEHBIX, KUBBIX PACTEHUN, KOJUICKIUN U MYJISIKEH.

OO0mast oprann3anus pacCTUTEIbHOT0 OPraHUu3Ma

PactutenbHas kneTka v €€ 0COOEHHOCTH.

Pacturenphble TkaHu. OTKpBITHE PACTUTENbHBIX TKaHed. CTpoeHue U (QyHKLIHMH
pacTutenbHbIX TKaHei. [IpocTeie u cioxHble TKaHu. OOpa3zoBaTelibHbIE, TOKPOBHEIE,
OCHOBHBIE, MEXaHUYECKUE, POBOIAIINE TKAHU.

Opranel M CHCTEMBI OpPraHOB PACTUTEIBHOIO OpPraHMW3Ma, HMX B3aUMOCBS3b.
PacTturenpHbI Oprauusm Kak eIuHoe 1ienoe. BereratuBHbIe U TeHEpaTUBHBIE OPTaHbI.

Jlemoncmpayus onbITOB 10 OOHAPYKEHUIO B CEMEHAX PACTCHUI BOJIbI, MUHEPATHHBIX U
OpraHUYECKHUX BEIIECTB, Kpaxmaia, Oesika v KHupa.

Jlabopamopnuie u npakmuueckue padomaot.

N3yueHne CTpoeHMs pPACTUTENBHBIX KIETOK Ha TOTOBBIX M BPEMEHHBIX
MHUKpOIIpenaparax.

Haburonenue npouecca mia3Monn3a 1 JIEIIasMoin3a B PaCTUTEIbHBIX KIIETKAX
10, MUKPOCKOIIOM.

N3yuenne ocoOEHHOCTEN CTpOEHUSI TKaHEH PacTEHUH Ha FOTOBBIX U BPEMEHHBIX
MHUKpOIIpenaparax.

N3yuyenue cTpoeHHs] OpraHOB PACTEHHMM Ha >KMBBIX OOBEKTaX M repOapHbIX
oOpasmax.

CnoposBble pacTeHust
Kpacublie, 3esiénbie u XapoBbie BOAOPOC/IN. AJBIoJOTHS — HayKa O BOJOPOCTISX.
Bomopocnu — HeTakcOHOMHYECKasi TPYIIa OPTaHU3MOB, MPUCITOCOOTICHHBIX K JKU3HH

6
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B BOJIHOM Cpe/ie, OTHOCAIIUXCA K Pa3IMYHbIM 1[apCTBAaM B COBPEMEHHOW CHCTEME
OpraHU4ecKoro Mupa. Mecto KpacHbIX, 3€JIEHBIX U XapOBBIX BOJIOPOCIICH B COBPEMEHHOM
CUCTEME Oprannyeckoro Mupa. OcoOeHHOCTH UX CTPOEHUS, Pa3MHOKEHHUSI U )KU3HEHHBIX
[UKJIOB Ha MpUMEPE XJIAMHUIOMOHA/IbI, XJIOPEJUIbI, KIaa0(opbl U yIIbBbI, CHUPOTUPHI U
Xapbl, TOPHHUPHI.

Bypsie BO#oOpoCiIH, MX TaKCOHOMHYECKOE IIOJOKEHUE BHE LapCTBa PACTEHUM.
JKusnennsie UKL JamMuHapuM (Mopckas Kamycra) U ¢ykyca. PacmpoctpaHeHue
1 3KoJiorus. Posb B pupo/ie 1 3HaYeHue B )KM3HU YEJIOBEKA.

[IpoucxoxieHre BBICHIMX pacTeHU (AMOPHUOPUT) OT XapPOBBIX BOJOPOCIHECH.
CoBpeMeHHbIE MOIX0/Ibl K CUCTEMATHUKE PACTCHUIA.

MoxoBuaHbIE Wik MXH. Ob6mas XapaKTEPHUCTHKA, CTpOEHHUE
Y J)KU3HENIEATEIbHOCTD, )KU3HEHHBIN LUK MXOB. MHOroo0Opasue MxoB. Kykymkus néH u
charaym. PacnpocTpaHeHwe M 3KOJOTMs MXOB. 3HAaY€HUE MXOB B MPUPOJE U
KU3ZHENIEATEIbHOCTH uenoBeka. TopdoodpazoBanue. [led€HOUHMKN 1 AHTOIIEPOTOBBIE.

I[lnaynoBuanbie (miaaynel). OOmias xapaktepuctuka. Mopdonoruyeckue
OCOOCHHOCTH BETE€TAaTUBHBIX OpPraHoB. OCOOEHHOCTU OpraHU3alluM, )KU3HEHHOTO UK
miayHa  OynmaBoBujaHoro.  IlomoBoe — mokosieHue, — penyKuus — ramerodwura.
PacnpocTpanenue u 3KOJIOTHS TUIAYHOBUIHBIX. 3HAYEHHUE B MPUPOAE U HUCIIOIb30BAHUE
yejoBekoM. MckomaeMble TIayHOBUAHBIE. Pojib  MCKOMaeMbIX — IJIAYHOBUJIHBIX
B PACTUTEJIILHOM MOKPOBE MaJIC030MCKOM 3Bl U B 00pa30BaHUU KAMEHHOTO YTJIS.

IHanoporHukoBUAHbIE (MANOPOTHUKU M XxBomm). OOmas XapakTepUCTUKA
ManopoTHUKOBUAHBIX. OCOOCHHOCTH OPTaHU3AIIMHU BET€TATUBHBIX OPTAHOB, ’KU3HEHHOTO
[MKJIa XBolIa 1ojeBoro. CTpoeHue u xKU3HEACATEIbHOCTh NalOPOTHUKOB. KU3HEHHBIH
LHKJI TAMOPOTHUKOB Ha MPUMEPE MUTOBHUKA MYKCKOT0. PactipocTpaneHue 1 3KOI0TUst
MarnopOTHUKOBUAHBIX. 3HAYEHUE B MPUPOJE U )KUZHEIESITEILHOCTH YEJIOBEKA.

Jlabopamopnuie u npakmuueckue padomul

N3yuenne 0COOEHHOCTEW CTPOEHUS M JKU3HEHHBIX LIMKJIOB OJHOKIETOYHBIX U
MHOTOKJIETOUYHBIX 3€JIEHBIX, XapOBbIX U KPACHBIX BOJOPOCIEH Ha KUBOM M repOapHOM
MaTepuale.

N3yyeHnue CTpOEHHS] M JKM3HEHHBIX LMKJIOB OypbIX BOAOpOCIEH Ha KUBOM
U repOapHOM MaTepuae.

N3yuenne ocoOEHHOCTEW CTpOEHUs KYKYIIKMHA JbhbHAa W charHyma (Ha >KHBBIX
U repOapHbIX O0OBEKTAX).

W3ydyenne o0cCOOEHHOCTEH CTpOoeHHs] IUlayHa OyJmaBOBHUAHOIO (Ha JKHMBBIX
U TepOapHBIX O0BEKTAX).

N3yuenne ocoOEHHOCTEW CTPOEHUS XBOIIa IMOJICBOrO (Ha JKUBBIX U repOapHbIX
00BEKTaX).

N3ydyeHnne 0COOEHHOCTEH CTpOECHMSI TMAaNOpOTHUKA IIUTOBHUKA MY>KCKOTO
(Ha >)KUBBIX U TrepOapHBIX 0OBEKTAX).
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CeMeHHBIE pacTeHHs

I'onocemennble. BO3BHUKHOBEHHE CEMEHHM — Ba)KHBIM ATall B SBOJIIOIUM BBICIIMX
pacteHuid. J[peBHME CEMEHHBIE NANOPOTHUKU, WX POJb B JaJbHEHIIEM pPa3BUTHUHU
CeMEHHBIX pacTeHui. OOIMe TPU3HAKU CEMEHHBIX pacTeHUN Kak Hauboiee
PUCIIOCOOJICHHBIX K CYIIIECTBOBAHMIO Ha cyIe. ['ooceMeHHbIe — HETaKCOHOMUYECKas
rpylna CEMEHHbIX pacTeHui. OOmias XapaKTepUCTHKA, OCOOCHHOCTHM OpTraHHU3alUU
rojioceMeHHbIX. JKU3HEHHBIM IMKJI XBOWHBIX Ha MpUMEpPEe COCHBI. Pa3zHooOpasue
roJIoCeMEeHHBIX. XBOWHbIC, | MHKrOBBIe, CaroBHUKOBKIE, | ' HETOBBIE. PactipocTpaneHue u
AKOJIOTHSI TOJIOCEMEHHBIX. 3HAYEHUE B TMPUPOJAEC U B XO3SAUCTBEHHOU JEATEIBHOCTH
YEJIOBEKA.

Jlabopamopnuie u npakmuueckue padoomot
N3yuenne 0cOOCHHOCTEW BHEIIHETO CTPOCHUS BETOK, XBOW, IIHINEK W CEMSH
XBOWHBIX (€J1b, COCHA, TUCTBCHHUIIA).

LBerkoBble pacrenusi. OOmEAs XapakTepucTuka [IBETKOBbIX. CTpoeHue
U JKU3HEACATEIIBHOCTh IIBETKOBBIX. [[BETOK Kak oOpraH mOJOBOTO Pa3MHOXKEHHUS
y MOKPBITOCEMEHHBIX pacTeHuil. PazHOoOOpa3ue IBETKOB: MpaBUIbLHBIEC U HEMTPABUJIbHbIE,
oboemnonpie U paszaenbHonoibie. OMHOJIOMHBIE U JBYJAOMHBIE  PacTCHHS.
Cougetust (cnoxHele, npoctbie). L[Berenune. Pa3BuTue MHKpPO- W MeEracrop.
l'ametsl. Omnbuienue. OmionoTBopeHue. 3urora. J(BOHHOE  OIUIOAOTBOPEHHUE
y TOKPBITOCEMEHHBIX (1IBETKOBBIX) pacteHuil. PaboTel C.I'. Hapammua. JKu3HEHHBIH
LUK [IBETKOBBIX.

[Tnoxast u cemena. Paznoo6pasue minoioB. Cyxue u counble 1m10/1bl. OTHOCEMSIHHbBIC
1 MHOTOCeMsHHBbIE ToAbl. Cormtoaus. CTpoeHHE CeMSH JBYIOJIbHBIX U OJIHOJIOJIBHBIX
pactenuii. Pa3znooOpasue cemsiH. PacrpocTpaHeHue TJIOJIOB M CEMSIH B IMPUPOJE.
VYcnoBus npopacrtanus cemsiH. Jlpixanue ceMsiH. Pa3Burue npopoctka. Pacripoctpanenue
IJIOOB U CEMSIH B IIPUPOJE.

NunuBunyanbHoe pa3BuTHE pacTteHuil (oHToreHes3). Ilepmonmbl oHTOTEHe3a:
AMOPHUOHATBHBIN, MOJIOJOCTH (FOBEHWIbHBIN), 3pEIOCTH (Pa3MHOXKEHHUS), CTapOCTH
(ceHUNBHBIN) HA TpUMEpPEe MOKPHITOCEMEHHOro pacteHus. CTaiuu BEreTaloOHHOTO
nepuoja pacTeHUl Ha MNpUMEpe 3J1aKOB (BCXOMAbI, KYIIEHHUE, BBIXOJ B TpPYOKYy,
KOJIOIIEHUE, IIBETCHUE, CO3PEBAHMUE).

Jlabopamopnuie u npakmuueckue padbomaul
N3yuenue mopdonoruu nserka (Ha )UBbIX U (GUKCUPOBAHHBIX OOBEKTAX).
N3yuenue paznoodpasus conpeTuil (Ha repOapHbIX 00pasiax).
N3yuenue cTpoeHus 3aBsi3U IBETKA U CEMSIIOUKH MO MUKPOCKOIOM (Ha TOTOBBIX
MUKpOTpernaparax).
N3ydeHne cTpoeHust CEMH NOKPHITOCEMEHHBIX PACTCHUM.
N3ydenue cTpoeHus II010B U COIIIOAUM.
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CTpoeHne ¥ )KN3HeIesITeIbHOCTh CEMEHHbBIX PACTeHU I

IHoOer u moGeroBbie cUCTEMBI

[lober. Mopdomnoruss mobera. CrpoeHue OOIMCTBEHHOTO Tmobera. Y3er.
Mexnoysnue. MeramepHocTs. PaznooOpasue moberoB. YKOpOUCHHbBIC W YIJIMHEHHbBIE
noberu. BereratuBHble U reHepatuBHble oderu. Ilonoxxenne modera B mpoOCTPaHCTBE.
BunonsmeHEHHbIE TOOETH.

[louka — 3auvatounsnii moOer. Crtpoenue mouku. Pa3HooOpasue moYek:
BEreTaTUBHbBIC, BETETATUBHO-TEHEPATUBHBIC, T€HEPATUBHBIC, OTKPBITHIC, 3aKPBITHIC.
Bepxyuieunsie, 00KOBbI€ (ITa3yLIHbIE) U TPUAATOYHBIE TIOYKH.

Crebenb. Mopdomnorust credns. @opma crebield y TpaBsHUCTBIX U JIPEBECHBIX
paCTEHUI.

Anaromus ctebns. CtpoeHue cTediid IBYAOJIbHBIX U OJHOAOJBHBIX TPABIHHUCTHIX
pactenuil. PacnonokeHue mnpoBoasimux TkaHe. CrpoeHue cTeOsii JPEBECHBIX
pacTeHuil.

Oynkuuu credns. MexaHudeckasi, TpaHCHOpTHas. BeretatnBHOe pa3sMHOMXKEHHUE
IIBETKOBBIX PACTEHUH.

/Iemoucmpauuﬂ onsima — IICPCABUIKCHUC MHHCPAJIbHBIX WM OPraHUYCCKUX BCIICCTB
I10 CT€6JII-O, BUIOU3MEHEHHBIX 1MoOETOB.

Jlabopamopnuie u npakmuueckue padbomul.

N3yuenue Mopdosioruu nodera Ha )KMBBIX 00bEKTaX WM Ha repOapHbIX oOpasmax.

N3ydyeHne CTpOEHHsS BEreTaTUBHBIX, TIE€HEPATUBHBIX M CMEIIAHHBIX IOYEK.
Pa3znooOpa3ue novex y JpeBeCHbIX PACTCHU.

W3ydenne monepevHoro Cruia CTBOJIa PACTEHUN U aHATTU3 BIUSHUS YKOJIOTHIECKUX
YCJIOBHM Ha Pa3BUTHE PACTCHUM.

N3ydyeHnne o0coOEHHOCTEH aHAaTOMUYECKOrO0 CTPOEHHUs CTeOJs ABYJOJBHBIX
¥ OJIHOJIOJIbHBIX TPaBSHUCTBIX pPACTEHHH (HA >KMBBIX OOBEKTaX WM Ha TepOapHbIX
oOpasiax).

N3ydyeHne ocoOEHHOCTEN aHaATOMUUYECKOTO CTPOCHHUS CTEOIs IPEBECHBIX PACTEHU.

W3ydenne TpaHcmopTa BEIIECTB B cTeOIIE.

Nzyuenune metamopdo30B nodera.

Jluct. Mopdosorust nucta. JlucrtoBasi mjaacTUHKA, OCHOBAaHHWE JIMCTA, YEPEIIOK,
NPWIMCTHUKU. Pa3zHooOpasue nuCTheB: (OPMBI JIMCTOBBIX TUIACTHHOK, XKUJIKOBAaHUE
JIUCTBEB, MPOCTHIE U CJOXHBIE JIUCThA. JIMCTOpAcmonoXKeHWe W JIMCTOBas MO3auKa.
BunonsmeHeHust TMCThEeB M X (QYHKITHH.

AHaromus rcTa. DnuepMa U yCThbUIHbBIN anmapaT. Me3odwt. [TurmMenTs! ucra.
[Tnactugel. Xunku  (cocyaucTo-BOJNIOKHUCTBIE Tyykd). OCOOEHHOCTH CTPOCHHUS
CBETOBBIX U TEHEBBIX JIUCTHEB.

OyHKIUM JUCTa. 3anacarolias, 3alluTHas, BEreTaTUBHOE Pa3MHOKEHHUE U JIPyTUe
¢bynkuuu. Tpancnupanus 1 ra3000MeH. BiausiHue BHENTHUX yCIIOBUN HA TPAHCITUPAITHIO.
®dotocunTe3. 3HaueHue ¢orocuHTe3a. Kocmuueckas poib  3€NEHBIX paCTEHUN
(K. A. Tumupszes). JIucronas, ero npuurMHbI, MEXaHU3M U 3HAYEHUE B )KU3HU PACTCHHUS.
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Jlemoncmpayua onvimog. BbIICICHHE NUIMEHTOB JINCTa HAa NPHUMEPE CIHUPTOBOM
BBITSDKKU XJIopoduiuia; oOpa3oBaHHE Kpaxmalla B 3€JIEHBIX JIMCThSIX Ha CBETY
(¢purypsr 0. Caxkca); BausiHME CHJIBI CBETa Ha BBIJICJICHUE KUCIOPOJA BOIHBIMU
pacTeHus MU (OICYET My3bIPHKOB KUCIOPO/A).

Jlabopamopnuie u npakmuueckue padomul.
Nzydenne moposioruu aucTa Ha KHUBBIX 00BbEKTaX MM repOapHbIX 00pasiax.
Tunsl 1 GOpMyYIIBI TUCTOPACTIONOKECHHS.
HccnenoBanne aHaTOMUY JIHCTA C TOMOIIBIO CBETOBOTO MUKPOCKOIIA.
N3yuenne meraMop@o30B JIHCTA.

Kopenbs m kopHeBble cucrembl. Mopdosorus kopHs. Buael kopueid. Tumsl
KOPHEBBIX CHUCTEM.

AHatromuss KopHs. 30HBl KOpHA. KopHeBon dexnuk. CrpoeHne KOpHSA
Ha I[IOIIEPEYHOM CPE3€ B 30HE BCACHIBAHUS.

OyHKIMM KOpHS. 3aKpeIUleHne pacTeHus B cyocTpate. BecacsiBaHue U mpoBeaeHue
BOJIbl I MUHEPAJIbHBIX BEUIECTB. 3aIIACAHUE IMUTATEIbHBIX BEILIECTB.

MusnepanbHOe uTaHue pacteHui. [locTyrieHne Bobl 1 MUHEPAIbHBIX BEIIECTB.
KopHeBoe naBnenue. neMeHThl MUHEPAIIBHOTO MUTAHUS (MaKpO- U MUKPOIJIEMEHTHI).
BripamuBanue pacteHuid MeTOAaMM TUAPONOHHMKM M a’ponoHuku. OlecriedeHue
YCIJIOBUH JUIs ABIXaHUs KOPHSL.

Hpbixanue kopHs. CuHTE3 OHMOJOTMYECKH AaKTUBHBIX BeLIeCTB. BereraTtuBHOE
pa3MHOXeHue. BUmon3MeHeHns1 KOpHen U X QyHKUHUU.

Hemoncmpayua OTpacTaHus IPUIATOYHBIX KOPHEHM Ha IIPUMEpPEe CMOPOIUHBI
U JIpPYIrUX PacTeHHUM; IOCTYIUIEHUS BOJBI M3 IIOYBBI B KOPEHb, HArHETAIOLIETO
NENCTBUS KOPHS; BUJOM3MEHEHHBIX KOPHEN.

Jlabopamopnuie u npakmuueckue padoomol
N3yuenue Mop(oaorum KOpHs Ha )KUBBIX OOBEKTAaX WM repOapHbIX 0Opa3lax.
N3yueHne aHaTOMUYECKOrO CTPOEHUS KOPHS HAa TOTOBBIX MUKPOIIPENapaTax.
N3yuyeHue cTpoeHus: KOHYMKA KOPHS MPOPOCTKA MIIEHUIIBI M IEPBUYHOIO CTPOEHUS
KOpHS Hpuca (WA JPYroro pacTeHus ).
N3yuyenue cTpoeHns KOPHEBBIX BOJOCKOB C TOMOUIBI0 CBETOBOIO MUKPOCKOIIA.
HccnegoBanue BIUSHUS BO3yXa HA Pa3BUTHE KOPHEH.
N3yuenune metamoph0o30B KOPHS.

BererarnBHOe pa3MHOKeHHe pacTeHUil. BereratuBHOE pa3MHOKEHUE IBETKOBBIX
pAacTEHUM W €ro 3HAYCHUE B ECTECTBEHHBIX YCIOBUSX U B CEIILCKOXO3SIMCTBEHHOU
npaktuke. OCHOBHbIE (DOPMBI BETETATUBHOTO PA3MHOXKEHUS: KOPHSIMH, JUCTBHSIMU,
HAJ3eMHBIMA W TIOJ3E€MHBIMH moOeramu. Pa3smHOXeHue mpuBUBKOW. PaboTh
N.B. Muuypuna. KioHupoBanue pacreHuil. MUKpPOKIOHAJIBHOE Pa3MHOKEHUE
pactenuid. KiieTouHass HWHXEHEpHUST KaK COBPEMEHHAs TEXHOJOTHUS pPa3MHOKECHUSA
paCTEHUI.
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[Toura. PaGoTst B.B. Jloky4yaeBa o mouBe. Xapaktepuctrka moussl. PaznooOpasue
nouB. [1nonopoaue nouskl. Y nobpenus. HapyiieHus MuHEepaibHOTO TUTAHUSL PACTCHUM.
ArporexHudeckue npuéMbl 00padoTku nMoyBkl. [ToHATHE 0 C€BOOOOPOTE U €ro 3HAUYCHUU
JUTSl BBIPAIIMBAHUS CEIbCKOXO03IMCTBEHHBIX KYJIbTYP.

Jlemoncmpayus cnocoOOB BETETATUBHOTO PAa3MHOKEHUS HA TPUMEpPE KOMHATHBIX
pacTeHuil.

Jlabopamopnuie u npakmuueckue padomaul
N3yueHnue MuTO3a B KOPELIKE JIyKA.
N3ydeHne KU3HEHHBIX [IUKJIOB PACTEHUI Ha repOapHbIX o0pasuax.
MeToabl MUKPOKIIOHAJIBHOTO Pa3MHOXKEHUS PACTCHUM.

Knaccupukanuss unBerkoBbIX. OnpHomosbHbie U JIBygosbHbIe. CemelicTBa
LIBETKOBBIX. JIBy1O0NbHBIE: KpecrouetHsie, Po3zornBeTHbIC, ITacnénoBrie,
Cnoxunongerasie, MoTbuibkoBble (BoOOBbIC), 3oHTHUYHBIC. OHOAOJBHBIC: 3JaKH,
AwmapuiucoBsie, Jluneinsie. Opxugnbie. OTIWYUTENbHBIE TPU3HAKU. DOPMYINBI U
IAarpaMMbl [IBETKOB. JIMKOpacTylmue W KyJIbTYPHBIE MNPEICTABUTEIIN CEMEUCTB, HUX
3HAYCHUE B MPUPOJEC M HCIIOJIb30BAHHE YEIIOBEKOM. PacrpocTpaHeHHWE U 3KOJIOTHS
LIBETKOBBIX.

Jlabopamophsle u npakmuueckue paoomol

N3ydenne oTAMYUTENBHBIX TPU3HAKOB NPEACTaBUTENICH CEMEUCTB MOKPHITOCEMEHHBIX.
OnpeneneHrue TMPEACTABUTENEH Pa3IMYHBIX CEMEHCTB C  HCIOJIb30BAaHUEM

ONPEAECTUTENICH PACTEHUIN WM ONPEAECTUTEIBHBIX KAPTOYEK.

JKoj0rus pacreHuil. PacteHusi B IpMpoOIHBIX CO001eCTBAX

Pacrenust u cpena obutanus. Dkojoruyeckue ¢akrtopsl. Pactenus u ycnoBus
HEKUBOW IPUPOIBI: CBET, TEMIIEPATypa, BIAXHOCTb, MUHEPAJIbHBIA COCTAB IIOYBBHI.
DKOJIOTUYECKUE TPYNIbl pacTeHUW. PacTeHus U yclnoBUS KUBOW MNPHUPOIBI: MPSIMOE
1 KOCBEHHOE BO3JICHCTBUE OPTraHU3MOB Ha pPacTeHHs. B3auMOCBS3M pacTEeHH MEXIY
co00Ii U ¢ IPYTUMHU OpraHU3MaMH.

3HaueHue MOYBEHHBIX OpPraHH3MOB TUTST UTAHUS pacTeHuH.
Puzocdepa. bakrepuanbhbie kKiyoeHbKU. Mukopusa (3HA0- U SKTOMUKOPHU3a). 3eIEHbIC
yI0OpeHusl.

PacturensHoe COOOIIECTBO (¢puToreHO3). buornenos. Dkocucrema.

buopasnooOpazue. BumoBoil cocTaB pacTUTEIBHBIX COOOIIECTB, JOMHUHUPYIOIIUE
B HUX BuAbl pacTeHuil. Pacmnpenenenve BHAOB B PacTUTENbHBIX COOOIIECTBAX.
SpycHocts. PacTtutensHble cooOlecTBa: jeca, jJyra, 0O0JI0OTa, TYHJAPBI, MYCTHIHH.
[IpucnocoOaeHHOCTh pacTeHud K cpene U mectam obuTanus. CMeHa pacTHTEIbHBIX
coobmiecTB. PactutenbHOCTD (pacTUTENbHBIN MOKPOB). Dopa.

B3aumMocBs3b opranuzmoB. MHpek1noHHble 0071€3HN pacTeHU U MX BO30OYAUTEINH.
Bupychbie (Mo3anuHas 0oJjie3Hb Tabaka, MECTPOJIETIECTHOCTh TIOJbIIAHA U JPYTHE),
rpuOKoBbie (p’KaBUMHA, MYYHHCTas poca) U OakTepuaibHble (MOKpas THHJIb)
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3aboneBaHusi pacteHuil. MmyHuter y pacreHuil. IlpuuuHbl pacnpocTpaHeHus
UH(QEKIIMOHHBIX Oone3Helr pacteHuil. [lpuHUUNBI TPOGUIAKTUKA U JICUCHUS
MH(PEKIMOHHBIX 00JIe3HEeH pacTeHUI B MPAKTUKE PACTEHUEBO/ICTRA.

IKCKypcuu unu 6udeoIKCKypcuu
N3yyeHue BUIOBONO COCTaBa M JKOJOTMYECKOTO  COCTOSIHUS ~ OJIHOTO
U3 PACTUTEJBHBIX COOOIIECTB pErHOHA.

Jlabopamopnuie u npakmuueckue padomaul
Nzydenne ocoOeHHOCTEN CTPOCHHSI PACTEHUHN PA3TUYHBIX YKOJIOTUYECKUX TPYIII.

PacTurebHbIA MUP U AeATEJIbHOCTD YeJI0BEKA

Pasutne pacrurensHoro mumpa. KuszHp pacteHud B Boxe. llepBbie HazeMHbIE
pactenus. OCBOEHME PACTEHUAMHM CYIIW. OTanbl pPa3BUTUS HA3EMHBIX PACTEHHU
OCHOBHBIX CHUCTEMAaTHYECKUX rpynil. PUHHODUTBI — TepBble HAa3eMHbBIE COCYAMCTHIE
pactrenus. [losBnenue TkaHed W opraHoB. Posb JOpeBHUX MAOPOTHUKOBUIHBIX.
VYcnoKHEHNEe paCTUTEIBHOIO MUPA B IIPOLIECCE IBOIIOLIUAM.

[Taneob6oTtanuka. Mckomaembie octatku pacteHuid. Oxamenenoctu. OTmEYaTKH.
«OKuBBIE HCKOMMAEMBIE» CPEAN COBPEMEHHBIX PACTECHUMU.

Kynbrypable pactenuss U uUX npoucxoxnaeHue. LleHTpsl MHOrooopasus
U IIPOUCXOXKIEHUS KyIbTYpHBbIX pacTeHuil (mo H.W. BaBunoBy). KynbsTypa 3eminenenus.
KynbpTypHBIE pacTeHHs CEIBCKOXO35MCTBEHHBIX YIOJIMN: OBOIIHBIE, TUIOJOBO-STOAHBIE,
nosieBble. [IpeacraBneHus o ceaekuuu U OMOTEXHOJIOTUU. MeTo bl BHIBEJCHHUSI HOBBIX
COPTOB pacTeHHI. BO3HMKHOBEHNE KOHTPACTHBIX IMPU3HAKOB Y PACTEHUN OJHOIO BUAA.
UckyccTBennbii  ot6op. HacneacTBeHHOCTh, U3MEHUUBOCTh. (CoO31aHUE HOBBIX
MPOJIOBOJIbCTBEHHBIX KYNbTYp. [IpogoBosibcTBeHHAs O€30MacHOCTh. baHku ceMsiH.

Pactenus ropoga, 0oCOOEHHOCTH TOpOJCKOW (pyiophl. 3aHOCHBIE M AOOPUTCHHBIC
BUIbl. CHUHaHTpOIHBIE, COpHbIE pacrteHud. MHTponyuentsl. Ilapku, necomapkw,
CKBEphl, OoTaHMueckue canpl, AeHapapuu. O3zeneHenue. KomHaTHbIE pacTeHHUs,
LIBETOBOJICTBO.

ITocnencTBust AEATENBHOCTH 4YEJNOBEKa B 3KocHcTeMax. OXxpaHa pacTUTEIbHOIO
Mupa. BoccTaHoBieHHE YMCIEHHOCTH peAKUX BUIOB pacTeHui. Ocobo oxpaHsieMmble
npupoansie Tepputropun (naisee — OOIIT): 3anoBenHMKH, 3aKa3HUKHU, HAILIMOHAJbHBIC
napku, OuocdepHbie 3amoBenHuku. Oxpana pactenuil. Pacrenuss KpacHolt kHuru
Poccuitckon denepanum.

IKCKypcuu unu 6u0eo0IKCKypcuu.
Pa3BuTtne pactutrenbHOoro mupa Ha 3emuie (PKCKypCcUsi B MaJICOHTOJIOTHUYECKUU
WU KpaeBeIYECKUM My3eit).

Jlabopamopnuvle u npakmuueckue pabomal.
N3yuenue cenbCKOX035MCTBEHHBIX PACTEHUN CBOET0 PETMOHA.
N3ydenne copToBBIX 0COOCHHOCTEH KyIbTYPHBIX PACTCHHIA.
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8 KUIIACC
I'pu6bI 1 rpudONOA00HBIE OPraHU3MbI
Mukonorus — Hayka o Trpubax. OOmas xapakTepucTuka rpuOoOB.

Mopdonornueckrne 0coOEHHOCTH BEreTaTuBHOTO Tena. [ ndel, munenuit. OcoOEeHHOCTH
CTpOEHHMSI KJIETOK rpr00B. CXOACTBO U PA3INYUs C PACTEHUSIMU U KUBOTHBIMU. [IuTanue
rpuboB (CUMOMOHTBI, CarpOTPOdhI, Mapa3uThl). PazMHOKEeHHE TPHOOB.

[1necuesbie rpulbl. Che0OHBIE U ATOBUTHIC TPUOBI.

3uromuiietsl. OCHOBHBIE YEPThI OPTaHU3ALMY HA pUMeEpe MyKopa. Pois B mpupose
M JKA3HU YEJIOBEKA.

ACKOMUILIETBI 10041 cyMyarble I'pUOBL. OcoOeHHocTH CTPOCHMUS
U OKU3HENEATEIbHOCTH, PACHpOCTPAaHEHUE U HKoJIoThyeckoe 3HaueHue. CrpoeHue
Ha mpuMmepe neHumwuia. OTHOKIETOYHbIE aCKOMHIIETHI — APOXoKU. Mcmonb3oBaHue
Opoxoked mpu  Bbimeuke xseba. [lapasutnyeckue mnpeicTaBUTENU aCKOMMIIETOB
(BO30yAMTENN CHOPBIHBY, MAPIIM, MYYHHCTOH POCHI U JIpYrHM€) U Bpel, HaHOCHUMBbIN
MU CEIIbCKOMY XO3STHCTBY.

bazuauomuneTsl. OOmias XxapakTepuCcTHKa, 0COOCHHOCTH CTPOCHUS U Pa3MHOKEHUS
Ha TpUMepe HUIANOYHBIX TprOOB. 3HaueHHE TPUOOB B MPUPOJIE U B JKU3HH UYEJIOBEKA.
Cwenobuble u smoBuThle IpulObl. Ilapasutnueckue npeactaBuTenn 0a3uIMOMULIETOB
(rosioBHEBKIE, PiKaBUMHHBIC, HEKOTOPBIE TPYTOBBIE). MuKopu3a u € 3HaueHHE.

['pubononoduble oOpranu3Mbl. OCOOEHHOCTH CTPOEHHSI KJIETOK. (OOMMIIETHI.
[TapasuTHyueckue MpeCTaBUTEN OOMHIIETOB Ha MpuMepe GUTO(TOPHI.

OO611ast xapaKTepUCTHUKA JTUXCHU3UPOBAHHBIX TPUOOB (uimaitHuku). OcoOeHHOCTH
MOp(}ONIOTHH W aHATOMHYECKOTO CTPOCHUS JIHMIIAWHUKOB, NMUTAHUE U Pa3MHOXKEHHE.
MHoroo6pa3re u 3KOJOTMYECKHE TIpyNnbl JUIIAHHUKOB. 3HAaY€HHE JIMIIAHHUKOB
B INPUPOJAE U XO3SIMCTBEHHOM JEATENBHOCTH 4YeNoBeKa. MHOWKaTopHas poJib
JTUIIAHUKOB. JIMIIaiHUKY — MHOHEPBI TPUPOIHBIX COOOIIECTB.

Ponr rpub0OB B KpyroBopoTe BemecTB B d3kocucteme. Ponb rpuboB
B IOYBOOOpAa30BaHMM M OOECIEUEHUM TIUIOJOPOJUs TOYBHL. bOJIE3HETBOpPHBIC
(mapazutndeckue) rpuobsl. Muko3sl. Mepsl TpoQHIaKTHKY MUKO30B.

Jlabopamopnule u npakmuueckue padoomeot.

W3yuyenne OCOOEHHOCTEM CTpPOEHHs] IUIOAOBBIX Tel LUIANOYHBIX T'pUOOB
Ha MUKPOCKOMTUYECKHUX MperapaTax u MyJsDKax.

N3yuenune cTpoeHUs TIIECHEBBIX TPUOOB: MyKOpa U TIEHUITHILTIA.

N3yuenune BausiHUS BHENTHUX (DaKTOPOB HA TIPOIIECC PA3MHOKECHHS IPOKKEH.

N3yuenue cTpoeHUs U KU3HEHHOTO IUKIA (GUTODTOPHI HA KUBOM U repbapHOM
MaTepuaie.

N3yuenue ctpoeHus TMIIAHHUKOB (Ha repOapHbIX oOpa3nax).

KuBorHbIC
300J10rUs1 — HAYKa 0 JKUBOTHBIX
OO6murue u crieruaibHbIe pa3aenbl 30010run. Kpatkas uctopust pa3BUTHS 300JI0THH.
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OO61ue u crienralIbHbIE METOIbI 3YUYEHUSI )KUBOTHBIX. CBSI3b 300JI0THH C IPYTUMHU
U HayKaMy, MEIMUIIMHON U CEIbCKUM XO3SMCTBOM. 3HAYEHHE 300JIOTMYECKUX 3HAHUU
s yenoBeka. [Ipodeccuu yenoBeka, CBsI3aHHBIE C 300JI0THEH.

Jemoncmpayua NOPTPETOB YYEHBIX, W300paKEHUM, MOJENIEH MKUBOTHBIX, MYJISIKU
KUBOTHBIX, BJIQXKHBIX IIPEMAPATOB U JIPYTOE.

Jlabopamopnvie u npakmuueckue pavomul
Cocrapnenue pekoMeHAaIHi o cO0py 300JI0TUYECKUX KOJIICKITUH.
Cocrapnenue onvcanuii npodeccuid, CBI3aHHBIX C 300JI0THEH.
OO6m1ast opranu3aiys >KUBOTHOTO OPraHUu3Ma.

Oco0eHHOCTH CTpPOCHHUSI SKMBOTHOM KJETKH. MHOrOKIeTOYHOCTh. TkaHu
KUBOTHOrO opranusma. CTpoeHue u (yHKIHH TKaHEW dKUBOTHOro opranusma. Oprabl
Y CUCTEMBI OPTraHOB )KMBOTHOTO opranuzma. @opma Tena KUBOTHOIO0, CAMMETPHS Tea,
pa3mepsl Tena.

Jlabopamopnsie u npakmuueckue padoomnoi
Hccnenoanue KIETOK MOJ MUKPOCKOTIOM Ha BPEMEHHBIX MUKpOIIpENapaTax.
CpaBHEHUE PACTUTEIBLHOM U )KUBOTHOM KJIETOK.
N3yuyeHne TkaHEN )KUBOTHBIX.

CTtpoeHue ¥ KU3HeAEATEILHOCTD *)KUBOTHOTO OPraHU3Ma

OpranusMeHHbIH YPOBeHb OPraHU3ANNH KUZHU

Iuranue y :KUBOTHBIX. DTarbl IUTAHUS Y )KUBOTHBIX. THUIIBI NUTaHUA. DHAOLNUTO3
n  ak3omuTo3. Krnerounoe w©  mosioctHOoe — muuieBapeHue.  [IpoucxoxneHue
MUIEBAPUTEIHHON CHUCTEMBI. DBOJIIOIMS MUIIEBAPUTEIILHOW CUCTeMbl. PasneneHue
MUILEBAPUTENHHON cUCTEMBbI Ha OTAENbl. OCOOCHHOCTH MUTAHUS PACTUTEIBHOSTHBIX
AKUBOTHBIX. OCOOCHHOCTH MUTAHUSI XUIIIHBIX KUBOTHBIX.

Jlabopamopnuie u npakmuueckue padomul

N3yuenne muTaHUS ~TOPOCTEUIIEro TOJ  MHUKPOCKOIIOM Ha  BPEMEHHBIX
MUKpOTpernaparax.

N3yuenne nmutanus OTACIBHBIX MPEACTABUTEIICH Pa3TUIHBIX TPYII )KHBOTHBIX.

Tpancnoprt y kuBOTHBIX. TpaHcnopT y crTpekatomux u ryook. [lojmoctu tenma
y )KUBOTHBIX. [IponCX0OXIeHNE U CTPOEHUE NTEPBUYHOM MOJOCTH. Pa3BUTHE BTOPUUHOU
(menoMu4eckoi) MOJOCTU. OBOJIONUS TOJIOCTeH Tena y KUBOTHbIX. DyHKIUU
MEPBUYHOM W BTOPUYHOU IMOJOCTH Teja. [IprunHBI BO3HMKHOBEHHS TPAHCIIOPTHOU
cucreMbl. DOpMHUPOBAHUE KPOBEHOCHOM CUCTEMbl. DYHKIIMH KPOBEHOCHOM CHUCTEMBI.
3aMKHYTBIC U HE3aMKHYTbI€ KPOBEHOCHBIE CUCTEMBI. CBSI3b TUIIA KPOBEHOCHOUW CUCTEMBI
co cTpoeHueM rmojoctu Tena. KpoBooOpamienue. Cepaie. DBOMIONUS KPOBEHOCHOM
CHUCTEMBI Y IO3BOHOYHBIX KMBOTHBIX.

JbixaHue y KUBOTHBIX. Vcnonb3oBaHue kuciopoja *kuUBOTHbIMU. uddysus.
JIpIXaHue NOBEPXHOCTHIO TeNa. J[bIXaHHE Y JBYXCIOWHBIX KUBOTHBIX. DOpMUpoBaHue
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JbIXaTeNbHBIX OpraHoB. J{pixanue B BoAHOM cpene. XKabpeol. JlpixaHue B Ha3eMHOM cpeie.
Jpixanue mnpu nomomu Tpaxed. JI€rkue. DBoMOUMS ABIXATEIbHOW CHCTEMBI
y TTO3BOHOYHBIX KUBOTHBIX.

Beigesenue y xuBOTHbBIX. Ocmoc. Ocmortnueckoe pnaieHue. CrtpoeHue
BBIJICJINTEIILHOM CHCTEMBl Y JKMBOTHBIX. OBOJIOUWSA BBIACIUTEIBHON CHCTEMBI
y KUBOTHBIX. BblienuTenpHas cucrema HeppuauanbHoro tumna. [IpotonedpunnansHas
BbICTIUTENbHAs ~ cucTeMa.  MeraHedpuauanbHas — BbIICTUTENbHAs  CHCTEMA.
CBs3b CTPOEHUS BBIIACIHUTEIBHON CUCTEMBI C THIIOM IIOJIOCTH Teja. BeiaenurenpHble
CUCTEMBbI aKTUBHOTO THNa. MajlbUTHEBBIE COCYIbl. DBOIIOLMS OYEK Y O3BOHOYHBIX
YKUBOTHBIX.

Onopa wu JABM:KeHHMe Y SKMBOTHbIX. Opranbl [JBIXKEHUS y  KJIETKH.
I'mppocratnueckuin ckener. Hapyxubiii ckener. BHyTtpeHHuit ckener. @opMupoBaHue
PBIYAXKHBIX KOHEYHOCTEMN, TPABUIIO pblyara. JBOJIOLMS ONOPHO-ABUTATEIbHON CUCTEMBI
y TMO3BOHOYHBIX KHUBOTHBIX. CTpoeHue wbpimn. JIBuxenne B Boxae. [linaBanwme.
Brrrankusaromas cwia. [lmaBarenbHble my3bipu. JIBHJKEHHME B HAa3€MHO-BO3YLIHOMN
cpene. [lonér. [lonbemuas cuna. PaznuyHble TUIBI TOJIETA.

Perynsinms KM3HeNAEATEJNbHOCTH Y KMBOTHBIX. HepBHas u rymopanbHas
peryisanus. Oco6eHHOCTH HepBHOU perymsauud. {uddysnas HepBHas cucrema. ['anruu.
[entpanbHas u nepudepudeckas HepBHas cuctema. Lledanuzainus. DBoroKsS HEPBHOM
CUCTEMBbl Yy II0O3BOHOYHBIX >KMBOTHBIX. [OpMoHasibHas perymsiuusa. OcoOeHHOCTH
TOPMOHAJIBHOU peryJianuu. [ Ipumepsl HEpBHOM M TOPMOHAIBHOM PETYIISALIHAH.

Pa3Hoo00pa3ue ’KMBOTHBIX

JIByXc/i0MiHbICE M TPEXCJI0MHBbIC KMBOTHbIC M UX OCOOCHHOCTH. /[ByXCIIOMHBIE
xuBoTHBIe. Tumn Crpekatonme, win Kumeunonosoctasie. OCOOEHHOCTH KIIETOYHOU
Opra”u3alyu. JMUAEPMUC U racTpoaepMuc. CTpeKkaTelbHbIe KIETKH. JKU3HEHHBIN [TUKIT
ctpekatomux. ®opmupoBanue Meay3bl. JKU3HEHHBINH UK CIIM(POUTHBIX U THIPOUTHBIX
Meny3. Kopasmel.

Jlabopamopnuie u npakmuueckue padomal.
N3yueHune cTpoCHUS B KU3HEICATSITbHOCTH THAPHI.
N3yueHnne XUMHIECKOT0 COCTaBa CKeJIeTa KOJOHHABHBIX KOPAJLIOBBIX TIOJTUIIOB.

Tpéxcaoiinbie :kuBoTHbIe. DopmupoBaHue TmoJOCTH Tena. (OcCOOEHHOCTH
U (QyHKIMM BTOpUYHON moJNIOCTH Tena. OpraHbl BBIIEICHUS: NPOTOHEPpPUIUU U
Metaneppuauu. OOMMI TIaH CTPOSHUS TPEXCIOWHOTO >KUBOTHOTO. OCOOEHHOCTH
OpraHu3alMKl TPEXCIOMWHBIX JKUBOTHBIX. bunarepanbHas (IBYCTOPOHHSISI) CUMMETPHSI.
[lepBuuHOpoThIe KUBOTHBIE. TpoxodopHbie KUBOTHbIC. JIMHSIOIIME >KUBOTHBIE.
BTOopr4YHOPOTHIE KUBOTHBIE.

Tun Ilnockue yepBu. OCOOCHHOCTH OpraHU3aIMU IJIOCKUX YepBEW Ha MpUMEPE
MOJIOUYHOU Iu1aHapun. CTpOEHUE MOKPOBOB U KOXKHO-MYCKYJIbHOTrO Menika. [lapenxuma.
CrtpoeHue nmuuieBapuTEIbLHON, BBIACIUTEIBHON U HEpBHOUM cucteM. [Ipucnocobnenue
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IUIOCKUX 4epBed K mnapazutusmy. Cocambliuku. JKHU3HEHHBIM LMK [EYEHOYHOIO
cocanpiiyka. JleHTounble uyepBU. JKU3HEHHBIM LUK IIMPOKOrO JIEHTEUA M OBIYBETO
(cBuHOro) uenHs. Jlpyrue npeacTaBUTENM NApasUTHUECKUX IUIOCKHUX 4epBe.
[Ipodunaktuka 3a001€BaHNN, BEI3BIBAEMBIX IIJIOCKIMH YEPBIMHU.

Jlabopamopnuie u npakmuueckue pavomul

N3ydenne  KU3HENESATEIBHOCTH, BHEIIHETO W  BHYTPEHHETO  CTPOCHUS
MIPECHOBOJIHBIX MJIOCKUX YEPBEH.

N3yuenue cTpoeHus NapasuTHUECKUX MJIOCKUX YEPBEH HA BIAXKHBIX Mpenaparax.

Tun Kpyrabie yepBu. OcoO€HHOCTH OpraHU3alMM KPYTJbIX dyepBei. CTpoeHue
KPYTJIBIX YEpPBEH HA IPUMEPE YEIIOBEYECKOM ackapuabl. [IOKpOBBI M KOKHO-MYCKYJIBHBIN
Meniok HemaTo[l. JIunbka. CTpoeHre U (PYHKIIMOHUPOBAHNUE CUCTEM OPIaHOB HEMATOJ.
JKU3HEHHBIN [IUKIT YETTOBEUYECKOW ACKAPUIBI.

Jlabopamophuie u npakmuueckue pabomoi
N3yuenune ctpoeHus 4eI0BeUeCKOM (CBUHOM) acKapuIbl.

Tun Koabuarbie uyepBH. OCOOCHHOCTH OpraHu3allid KOJbYaThIX YepBEH
Ha IpuUMepe A0XAEBOro yepBs. CTpoeHHME MOKPOBOB U KOXKHO-MYCKYJBHOTO MEIIKA.
Opranmzanusi  mojoctd  Tena. CTpoeHue  MUIIEBAPUTENIBHOM, KPOBEHOCHOM,
BBIJICTTUTEILHON U HEPBHOHN cucTeM. Pa3MHOXkeHHe KoIbYaThiX uepBeil. PasHooOpasue
KOJIBYATBIX YEPBEH.

Jlabopamopnuie u npakmuueckue padomeot.
N3ydeHne BHEIIHETO U BHYTPEHHETO CTPOEHHUS TI0KIEBOTO YEPBS.
N3ydeHune BHENTHETO U BHYTPEHHETO CTPOCHUS MEIUIIMHCKOW MUSIBKH.
N3ydeHne cTpoeHrss MHOTOILIETUHKOBBIX YEPBEU.

Tun Mouarockn. OcoOGeHHOCTH OpraHu3aluu MOJUTIOCKOB. CTpoeHue Tena
MOJUIFOCKOB. PenyKuust 1UeIOMHYECKOW TMOJIOCTH: IIPUYMHBI U TOCJIEIACTBUSIL.
dopMupoBaHUE MAHTUWHON TOJIOCTH W PakoBUHBI. CTpoeHHe W (PYyHKIIMOHUPOBAHHE
CHUCTEM OPraHoB MOJUTIOCKOB. PazHooOpasue MOJUTIOCKOB. [[BycTBOpUYaThie MOJUTIOCKH.
bproxonorue MOUIIOCKH. [ 0JI0BOHOTHE MOJUTIOCKHU.

Jlabopamopnuie u npakmuueckue padomal.
N3yyeHune BHEIIHETO U BHYTPEHHETO CTPOCHHUSI IBYCTBOPYATOIO MOJIITIOCKA.
W3ydeHne BHELTHETO U BHYTPEHHETO CTPOEHUSI OPIOXOHOTOI0 MOJUTIOCKA.
N3yuyeHune BHEIIHETO U BHYTPEHHETO CTPOSHUS TOJIOBOHOTOTI'O MOJIITIOCKA.
N3yuenue cTpoeHus pakoOBUH MOJUIIOCKOB.

Tun UYnenucronorume. OCOOEHHOCTH OpraHu3alld WICHUCTOHOTUX. Ilman
CTPOEHUS YJICHUCTOHOTOr'0 )KUBOTHOIO. PeyKiirsi BTOPUYHOM MOJIOCTH TeJIa: MPUYUHBI
U niocnenctBus. Pazaenenue tena Ha otaesnbl. KoHeYHOCTH YieHUCTOHOTHX. CTpOoeHUE U
(YHKIIMOHUPOBAHUE CUCTEM OPTaHOB WIEHUCTOHOTUX. OpraHbl YyBCTB WICHUCTOHOTHX.
OCHOBHBIE TPYNITBl WICHUCTOHOTHX.
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Kaace PakooOpa3subie. Ctpoenue u mopdomorus pakooOpa3HBIX Ha TpHUMEpe
pedHoro paka. PasHooOpaszue pakooOpa3HBIX.

Kaacc I[IaykooOpa3subie. CTpoeHrue u MopdoJiorusi naykooOpa3HbIX Ha MpUMEpe
nayka-kpectoBuka. PazHooOpasue maykooOpa3HbIX.

Kaace Hacexomble. CTpoeHune u BHEIIHsISI MOpGoiorus HacekoMbIix. Koneunoctu
U pOTOBBIE anmaparsl HAaceKOMbIX. JKU3HEHHBIM LMK HaceKoMbIX. Hacekomble
C HENOJIHBIM InpeBpamieHneM. Hacexomple ¢ mnomHbIM IpeBpaimieHneM. Kykouka.
OCHOBHBIE OTpsiABI HAaCEKOMBIX C HENOJHBIM mHpeBpameHueM: [IpsaMokpbuibie,
[TommyxecTkokppuible, Bium n ITyxoensl. OTpsibl HACEKOMBIX € IIOJHBIM IIPEBPALICHUEM:
JKectkokpsuibie, [lepenonuarokpslisie, JBykpsuibie, Yenryekpouisle, bioxu.

Jlabopamopuuie u npakmuueckue padomaul

N3yuyeHune BHEIIHETO CTPOCHHS U KOHEYHOCTEN paKOOOPA3HBIX.

N3ydeHne BHyTPEHHETr0 CTPOEHHs pakooOpa3Horo.

N3ydenue ctpoeHns pOTOBOIO anmnapara ¥ KOHEYHOCTEN HACEKOMOT 0.

N3ydenune BHYTPEHHEr0 CTPOECHUsI HACEKOMOTO.

N3yuyeHune BHEIIHETO CTPOCHUS U OMOJIOTUHA HACEKOMBIX Pa3HBIX OTPSIIOB.

Onpenenenue NPEACTABUTENEN PA3IUYHBIX OTPSAOB M CEMEWCTB HACEKOMBIX
C UCIIOJIb30BAHUEM OIIPEIECITUTEIICH.

Tun Xopaosble. OCOOEHHOCTH OpraHHU3alMU XOPJOBBIX XUBOTHBIX. [Ipu3Haku
XOPOBBIX HMBOTHBIX: IJIOTKAa C >KaOEpHBIMU IIEISIMHU, XOpJa, HEpBHas TpyoOKa,
SHJOCTUJIb, IOCTHATAIBHBIN XBOCT. 110JI0CTh TEJIa XOPAOBBIX KUBOTHBIX.

[Toatun I'onoBoxopnoBbie. CTpoeHUE U )KU3HEAEATEIBHOCTD JAHIIETHHUKA.

Jlabopamopnvie u npakmuueckue padomul
N3yuenne BHENTHETO W BHYTPEHHETO CTPOCHUS JIAHIIETHHKA Ha (DUKCHUPOBAHHBIX
rpenaparax.

Pa3Hoo0pa3ue U 3BOTIONS MO3BOHOYHBIX KUBOTHBIX

OO61wmit 0630p CTPOSHUS U PA3BUTHS TO3BOHOYHBIX )KHBOTHBIX.

®opmupoBanue ckenera. Koctu u  xpamm. Otaensl Tejla MO3BOHOYHBIX
KUBOTHBIX. BucluepaibHbIil U TYJTOBUIIHBIN OTAEbl. OCHOBHBIE TPYIIIBI TO3BOHOYHBIX
KUBOTHBIX. becuemtocTHbie W 4yemrocTHOpoThIe. JKabGepHbie nyru, (GopMHUpPOBAHUE
YEJIOCTEN.

OCOOEHHOCTH CTPOCHHS CHCTEM OPTraHOB TO3BOHOYHOTO >KUBOTHOTO. [lomocTh
tena. [lumeBaputensHas cuctema. KpoBeHocHast cuctema. JlpIxareibHas CUCTEMA.
MertanebpuauanbHas BblaeauTeabHas cuctema (rouku). HepBHas TpyOka. Otaensl
HEPBHOM CHCTEMBI.

Hankiacc Pei0b1

OC0OEHHOCTH CTPOEHUS M OpraHu3aIKi peI0 HA MpUMepe peyHoro okyHs. Yemnrys
pei0. Ckener pbi0. CTpoeHHE NHUIIEBAPUTEIHLHON, KPOBEHOCHOW M BBIJACIUTEIHLHON
cucteM. [lpixanue y poi0. XKabpbl peid u xabepHbiii anmapar. HepBHas cuctema pbio.
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Opransl uyBcTB pbi0. bokoBast muuus. XpsieBsie pbiObl. OcOOEHHOCTH CTPOCHHS U
xu3HenesTensHocTi. KocTHbie priObL. JIyuenéprie u nmonactenépoie poIOBI.

Jlabopamopmuuie u npakmuueckue padomol.
M3yueHue BHENIHETO U BHYTPEHHETO CTPOCHUS PHIOBI.
W3ydenue ckeneTa KOCTHBIX U XPSIIEBBIX PBIO.
Nzydenne paznoodpasus peiO.
Onpenenenue Bo3pacta pbIO MO Yelrye.

Bbixox n03BOHOYHBIX Ha cymy. AM¢uoOun, njim 3eMHOBOAHbIE

[Ipenmochulki BBIXOJA IMO3BOHOYHBIX Ha cCyury. POpMHUpOBaHUE PbIYAKHOU
KoHEeYHOCTH. OCOOCHHOCTU CTPOEHUsS M OpraHu3anuu am(GuOuil Ha MpUMepe TPABSHOM
narymkn. Ckenetr ampuOuil, OoTAensl NMO3BOHOYHMKA. [lumieBapurenvHas cucreMa
y amduouii. CtpoeHue KpOBEHOCHOW CHUCTEMBl U pa3feliecHue KpoBH Yy ampuoOuii
(aprepuanibHblii KOHYC). JpiXaHue y amduoduii, poisr dentocTHOTo ammapara. KoxHoe
npixanue. GopMHUpOBaHUE TYJIOBUIIHBIX MOYEK U UX ocoOeHHOCTH. HepBHas cucrema.
Opranbl uyBcTB. JKuzHeHHBIM nukn am@uouii. ['onoBactuk. Heotenus y ampuduii u
peryisanus Meramopdosa. OCHOBHbIE IPyIIbI aM(pUOUH.

Jlabopamopnuie u npakmuueckue padoomaul
W3yuyeHne BHEIIHETO U BHYTPEHHETO CTPOEHUS JIATYIIKN U TPUTOHA.
N3ydenue ckenera JATyLKy.
N3yuyeHnne HHIMBHUIyaIbHOTO PA3BUTHSI 36 MHOBOAHOTO.

AMHHOTHI. Pennrriinu, niu Hpecmbikaromuecs

[Ipucnoco6neHns: TO3BOHOYHBIX KMBOTHBIX K Pa3BUTHUIO Ha Cyllie. 3apObIlIEBbIE
o0onouk M ux ¢GyHKOUU. OCOOEHHOCTHM CTPOEHUS M OpraHu3allud PEenTHINN
Ha OpUMepe MPBITKOW smepuibl. OCOOCHHOCTH CKelleTa M KOHEUYHOCTEH PpEenTUIIUM.
I'pynnaa knerka. [Imwxenue y pentuinuid. [InmeBapurensHas cucrema. KpoBeHocHas
cuctema. Kpyru kpoBooOpartieHus 1 pa3zesieHue KpoBH B JKelyJouke cepaua. Jpixanue
pentuinii. @opMUpOBaHUE Ta30BBIX MOYEK M UX OcoOeHHOCTH. HepBHas cucrtema.
Opransl uyBcTB. PazMHOXEHME U pa3BUTHE penTUIMid. OCHOBHBIE TPYIIIIBI PENTHIIUN.

Jlabopamopnuie u npakmuueckue pabomoi
N3yuyeHune BHENIHETO U BHYTPEHHETO CTPOCHUS SIILIEPHULIBI.
N3yuenue ckenera siepuLbl.
Nzyuenne pazHooOpa3ust MPECMbIKAIOLIUXCS.

ITuus!

OCOOEHHOCTH CTPOEHUS W OpraHU3alMHM MTHUIl Ha MPUMEPE CHU30r0 TOIyOs.
[Tpucnoco6nenuss ntury k noné€ry. Ilepps. PazButne mepa, cTpykTypa nepbeB. THITbI
nepseB. OcoOeHHOCTH B CTpoeHuu ckenera. lleBka, mpsixka. PopMUpOBAHUE KHUJIS.
OcoOeHHOCTH CTpPOEHUs MUIIEeBapUTENbHON cucteMbl. CTpoeHHEe KpPOBEHOCHOM
cuctembl. Paznenenue kpoBu B cepaie. Kpyru kpoBooOpatenust y ntuil. OcobeHHOCTH
IbIXaTeIbHOM cHUCTeMBbl. Bo3dyliHble MEMIKM W MapaOpoHXxu. MexaHu3M JBONHOTrO
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npixanusi. CTpoeHue HEpBHOUM cuctembl. Pa3Butuhe Mo3zxkeuka. OpueHTanus NTHILL.
Opranel uyBcTB. BbimenurenbHas cuctema. Pasutue nrun. CrpoeHue —difia.
dopmupoBanue sirieBbIx obosouek. [loBenenne nruil. TokoBanue. MopmMupoBaHue
THE3N.

Jlabopamophule u npakmuueckue pabomaot
N3ydenune BHENTHETO U BHYTPEHHETO CTPOCHUS MTHII.
N3yueHune ckenera NTULIBL.
N3ydeHune BHENTHET0 CTPOCHUS U TIEPHEBOT0 MTOKPOBA IITHII.
N3yuenne ctpoeHus sina NTUL.
Ornpenenenue NTUIL C UCTIOI30BAaHUEM OINPEICTUTENCH.

Muekonurarwime

OCOOEHHOCTH CTPOEHUSI U OpraHU3alMKU MIICKOMUTAIONUX Ha MPUMEpPE TOMOBOM
Mbiu. @opmuposanune mepctu. Ctpoenue Bonoca. Turbl Bosoc. CallbHbIE U TIOTOBBIE
xese3bl. Ckener muiekonuTarommx. OCOOEHHOCTU CTPOCHHUSI CKeJieTa KOHEUYHOCTEH.
3yOHast cuctema. CBsa3b 3yOHON CHCTEMBI C TUIIOM MUTaHus. PazHooOpasue 3yOHBIX
cucreMm. IlumeBapurenbHas cucrema wmiekonurarommx. OcOOEHHOCTH CTPOCHUS
MUIIEBAPUTENBHOM CUCTEMBl Y PACTUTEIBHOSIHBIX MiEKonUTarommx. CTpoeHue
KpOBEHOCHOU cuctembl. Kpyru kpoBooOpaiienus. JlpixarenbHas cuctema. CTpoeHue
NErKuX, anbBeossipHoe bixanue. Juadparma. TynoBuiHBIE MOYKM U HE(DPOHBI
MiekonuTaromux. OcoOEHHOCTH HEPBHOM CUCTEMbI MJIEKOMUTaOMUX. OpraHbl 4yBCTB.
Pa3zButne muexonutatonux. @opmupoBanue mianeHTsl. OCOOCHHOCTH TUIAIIEHTAPHOTO
nutanus. Cucrema wiekonutarommx. IlepBo3Bepu. CyMuarbie MIIEKOIUTAIOIIME.
[Tnanentapusie MiiekonuTaromue. CoBpeMeHHasi CucTeMa MJIEKOMUTAIOIINX.

Jlabopamopnuie u npakmuueckue pabomol
N3yuenune ctpoenus yepena u 3yOHON CUCTEMBI Pa3TUYHBIX MIICKOTTUTAIOITUX.
N3yuenue paznooOpa3us MIEKOMUTAIOIINX.
N3ydenue cTpoeHus cKeneTa MISKOUTAIOIIHX.

IBOJIOLMSA M IKOJIOTHS KUBOTHBIX

DBoIOIMS OECIIO3BOHOYHBIX )KMBOTHBIX. DBOJIIOLINS XOPIOBBIX )KUBOTHBIX.

Cpena oOuTaHusi MW OJKOJOTMYECKash HHINA. OKOJOTUYECKHE  (PaKTOPBHI.
AOuoTnveckue, OMOTUYECKHEe U aHTPOINOTeHHBIE (PakTOpbl. OCHOBHBIE YKOJIOTHUYECKUE
3aKOHBI. 3aKOH ONTHMyMa. 3aKOH JUMUTHPYIOIIEro (akTopa. 3aKOH 3KOJOTUYECKOU
WHJUBUTyaJIbHOCTH BUIOB. [Iprcnocobenus opraHu3mMoB.

Bomnas cpena oOurtanms.  XapakTepucTHKa BOOHOW cpeabl. [lmoTHOCTH
1 TeMrieparypa Boabl. CoIEHOCTh BOOOEMOB. PacTBOPUMOCTH KUCIOPOIa U YTIEKUCIIOTO
ra3a B Bojie. Mopckue opranusmsl. [I1aHkToH, HEKTOH, OeHTOC. OCOOEHHOCTH CTPOEHUS
IUTAHKTOHHBIX OpraHu3MoB. [IpucnocoOnenus k >ku3HU B Touie BoAbl. OcoOeHHOCTH
CTpO€HHUA U OM0J0TUU OEHTOCHBIX OpraHu3MoB. [IpecHoBoiHbIE Opranu3Mel. [Ipo6iieMbl
ocMmoperyisiuu. [Ipucnocobiennsi OpraHu3MoB K JKU3HU B MOPCKOM M MPECHOM BOJIE.
Bropu4uHOoBOgHBIE Opranu3Mbl. QOpMUPOBaHUE IIJIABHUKOB U IIJIaBATEIbHBIX IIEPEIIOHOK.
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HazemHo-BO3aymIHas cpega oOurtaHus. XapaKTepUCTHKAa Ha3eMHO-BO3IYIIHOM
cpenpl obutaHusa. [IMOTHOCTP M BIAXHOCTh Cpelbl. BBIXOJM KUBOTHBIX Ha CyIIy.
[Ipumepsl ananTanuii K Ha3eMHBIM YCIOBUSM oOuTaHus. @OpMHUpPOBAaHUE JETKUX,
MAaJIb[IUTUEBBIX COCYAOB U KYTHUKYJbI Y WICHUCTOHOTUX. POpMUPOBaHUE KOHEUYHOCTEM.
OcoOeHHOCTH [JbpIXaHUS M BOAHOIO OajaHca y Ha3eMHBIX OpPraHU3MOB. Ajanrtanuu
K MMOJETY y NTHI], HACEKOMBIX U pyKOKpbUIbIX. [IpaBuno Annena. [Ipasuio beprmana.

[louBeHHas cpena obOurtaHus. XapakTEpUCTHKA IOYBEHHOM cpenbl OOWUTaHUS.
Oco0eHHOCTH CTPOEHUS U afalTalliy MOYBEHHBIX OPTaHW3MOB. AJaNTalluy KOJbYaThIX
YyepBel, HACEKOMBIX U TO3BOHOYHBIX JKUBOTHBIX K IIOYBEHHOU Cpejie OOMTaHMUSL.

OpranuzMeHHasi cpefa oOuTaHus. XapaKTepUCTHKA OPraHU3MEHHOM Cpelibl
obutanus. IlpucnocoOneHuss opraHu3sMOB K HapasuTH3My. BzanMooTHoIIeHus
napasut—xo3suH. llapasuTel uW mnapazuTouabl. OKTOMApa3suThl W SHAOMAPA3ZHTHI.
[TapazuTnueckue  IUIOCKHME,  KpyIJIble, Kosb4darble 4epBU. llapasuTuueckue
WICHUCTOHOTHE. POPMHUpPOBAHUE NPHUCOCOK M KproubeB. DOpMUPOBaHHE IUIOTHBIX
MOKPOBOB. PeyKIiHsi CEHCOPHBIX OPTraHOB U IPYTUX CUCTEM OPTaHOB.

Jlemoncmpayuu VBBIX JKUBOTHBIX, 4Yydell, KOJUIEKIMH, pa3laTOYHOrO MaTrepuala,
MyJsDKEH W Mojenel, Tabiuil, ciaioB, BUACoPUILMOB U cailToB MHTepHeTa,
MOKAa3bIBAIOUIMX MPHUCIOCOOJIEHHOCTh JKUBOTHBIX K YCIIOBHUSIM CpPEIlbl OOWTaHMS,
LENU U CETH MUTaHUsI B SKOCUCTEMAX, PACIPOCTPAHEHUE KUBOTHBIX B MTPUPOIHBIX
30Hax 3eMJid, reorpaguueckux KapT (KUBOTHBIM MUp 3EMIIH).

Jlabopamopnuie u npakmuueckue padbomul
N3ydeHne npupoIHOTO COOOIECTBA: COCTaBa U CTPYKTYPBHI.
DKCKypCHS WA BUICOIKCKYPCHSI.
Ce3oHHBIC SIBICHUS B )KHU3HU KUBOTHBIX.

/KuBoTHBIE H Ye10BeK

BosgenictBue 4YenoBeka Ha OJKMBOTHBIX B IPUPOJE: MNPSAMOE U KOCBEHHOE.
[IpombicnioBBIE XKUBOTHBIE (PBIOOJOBCTBO, 0XOTa). BeneHune mnpombiciaa KUBOTHBIX
Ha OCHOBE Hay4yHOT0 noaxoaa. OIoMalIHUBaHUE KUBOTHBIX. JIMKHE NPEAKN JOMAIIHUX
#uBOTHBIX. Cenekuus. [lopoael. MckyccTtBennbli oTO60p. KoHTpacTHbie (OpMBI
KUBOTHBIX 110 OAHOMY M TOMY K€ IPU3HAKY B IpeAenax oaHoro Buaa. Knmonupoanue
KUBOTHBIX. KileTOUHBIE, XDPOMOCOMHBIE Y TEHETUYECKUE TEXHOJIOTUH B CO3aHUHA HOBBIX
ITOPOJT CEbCKOXO35IMCTBEHHBIX JKUBOTHBIX.

3HaueHue  JIOMAallHUX  JKUBOTHBIX B  JKU3HM  yenoBeka. JKuBOTHBIE
CEIBCKOXO03SIMCTBEHHBIX yroauil. [ItunieBoacteo. JKuBotHoBoACTBO. PactipoctpanéHHbIe
MH(pEKIMOHHbIE 3a00JIeBaHUA Yy JOMAIIHMX KUBOTHBIX. ONU300THH. [IpuHIMIBI
NPOQHUIAKTUKY U JICUCHUSI PACTIPOCTPAHEHHBIX MH(PEKIIMOHHBIX 3200JI€BaHUN TOMAITHUX
KUBOTHBIX. JKUBOTHBIE-BPEIUTEIHN, METOBI OOPHOBI C )KUBOTHBIMU-BPEAUTEIIAMH.

['opon kak cpema oOuTaHus, CO3/laHHAas 4eJoBeKOM. CHHAHTPOMHBIE BHIBI
KUBOTHBIX. AJlanTalys >KMBOTHBIX B YCJIOBUSX ropojaa. BoccTaHOBIEHHE YHCIEHHOCTH
PEAKUX BUIOB KUBOTHBIX: 0C000 oxpaHsiemble mpupoanbsie Tepputopuu (OOIIT).
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buochepurie pesepBatsl. KpacHas kaura >kMBOTHBIX Poccuu. Mepwsl cOXpaHeHUS U
BOCCTAHOBJICHUS )KUBOTHOT'O MHPA.

Jlemoncmpayuu dydesn, KOJUICKUIMM, TaOJWIl, ClaiijoB, BUIACO(UIBMOB M CaNTOB
HNHTepHeTa, MOKa3bIBAIOIIMX OXPAHSIEMBIX U MPOMBICIOBBIX KUBOTHBIX, CIIOCOOBI
pBHIOOJIOBCTBA, OXOThI, AKKJIMMAaTH3AIlMd W Pa3BEACHUS JTOMAITHUX YKUBOTHBIX,
KUBOTHBIX CEJIbCKOXO3SUCTBEHHBIX YTOJUNA, CIOCOOBI OXpaHbl PEAKUX KUBOTHBIX,
MIPUBJICUYCHHUS U OXPaHbI )KUBOTHBIX TOPOJIA.

Jlabopamophuvle u npakmuueckue pabomaol
N3ydeHne HaceKOMBIX-BpeIUTENEH CETbCKOX03SIMCTBEHHBIX KYJIbTYD.
HaGmroienust 3a nTuiiaMu B rOpoJICKON cpeie.

9 KJIACC

BBenenue

CucreMa OMOJIOTHYECKMX HAyK, M3YyYarOUIMX YEJIOBEKA: LIMUTOJOTHS, THCTOJIOTHS,
AMOPHOJIOTHSI, TEHETUKA, AaHTPOTIOJIOTHS, aHATOMUS YeJIOBeKa, (DU3MOJIOTHS YEIOBEKA U
JIpyryue MEIUIIMHCKUE HAYKHU.

IIpodeccun, cBsi3aHHBIC ¢ HAyKaMHu O 4ejoBeKe. [lepCrieKTUBBI pa3BUTHS 3HAHUI
00 OpraHu3Me 4eJIOBEKE U €ro CBS3SIX C OKPYXKAIOIIEH Cpeaoi.

JleMoHcTpanust Ta0iuu, claiinoB, BujpeopuwibMoB u  caiitoB HHTepHeTa,
MOKA3bIBAIOIIUX pa3Hble OUOJOTUYECKUE JAUCHUIUIMHBI, CBS3aHHBIE C HW3YYECHHEM
yejioBeka, npodeccuil, CBI3aHHBIX C U3YUYEHUEM OpraHu3Ma 4YeJIOBEKa U MEIUIIMHOM.

OO0mmii 0030p KJIETOK ¥ TKAHEl OPraHnu3Ma 4YeJIOBeKa

OOMeH BeniecTB KaK OCHOBA JKM3HU 4esoBeKa. belku, Tunuisl, yrieBOBbl,
HYKJIEMHOBBIE KHCJOTHI, HU3KOMOJIEKYJISIPHBIE COEIUHEHUs, BKJIIOYAas BUTAMHHBI.
XHUMHYECKOE CTPOCHHE, OCOOCHHOCTHM M (YHKIIMU OEJIKOB, JHUIIHJIOB, YTIJICBOJIOB,
HYKJICHHOBBIX KHCJIIOT M HU3KOMOJIEKYJSIPHBIX coeauHeHnid. AT® — yHuBepcanbHas
JHepreTHueckas BatoTa KieTkd. OOmee moHATHE O Karaboim3Mme (Ha HpuUMepe
KJIETOYHOTO JbIXaHWs, HAuYMHAs C TOJATOTOBHUTEJBHOIO J3Tama) W aHaboiau3Me
(Ha TpuMepe pa3IUYHBIX OWOCUHTE30B, MPOUCXOASAINIMX B KieTke). CpaBHeHUE
KJIETOYHOTO JbIXaHUsl U Opoxkenus. Perymsius O0eIKoBOro, yrieBOJHOTO, JUITHIHOTO
oOmena. Ilpsmble u oOpaTHble CBSi3U B peryisiuu. Ponb (epMEeHTOB W TOPMOHOB
B Ipoleccax oOMmeHa BemiecTB. Hapymenuss OMOXMMHUYECKUX TMPOIECCOB B KIIETKE:
aBUTAMUHO3bI, IEPEKTHI B pabOTE ONpeAeIEHHBIX (PEPMEHTOB U IPYTOE.

[Mutonorusi. MHorooOpasue kietok W ux auddepeHmanusa. IMOPHUOHATBHEIC
CTBOJIOBBIE KJIETKH, MHIYLIMPOBAHHBIE ITIOPUIIOTEHTHBIE CTBOJIOBBIE KJIETKH, CTBOJIOBBIE
KJIETKH B3pPOCJIOTO YEJIOBEKA.

Kiterounble KOHTakThl. MOJIEKYJISIpHbIE OCHOBBI OTBETA KJIETOK Ha CHUTHAJIBI.
[Tonsatue kneroyHoi ruOenu. JIMMUT KIETOYHBIX JI€JICHUM, OOIee NpeaAcTaBICHUE
O CTapeHUM Ha KJIETOYHOM U MOJEKYJISpHO-OMOJoruueckoM ypoBHe. OOliee moHsTHE
0 paKoBOi TpaHC(OpPMALIUU KIIETOK.
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Jlabopamopnuie u npakmuueckue pabomul
[IpocMOTp 37IEKTPOHHO-MHUKpPOCKONHYECKUX (pororpaduii mpenapatoB CTPOCHHUS
KJIETKH ¥ MEKKJIETOUHBIX KOHTAKTOB.

Tumbel TKaHed oOpraHu3Ma 4YesjaoBeKa: DJIUTENIMANIbHAS, HEpPBHAs, MbIIICYHAs,
COCTUHUTENbHAs TKAHWU. XapaKTepUCTUKa M Kiaccuukamuu snurenueB. Hepphas
TKaHb: HEMPOHBI U Helpornus. CTpoeHue u ¢puznonorus Heipona. [loTeHman nokos u
noteHuuan aeiicraus. [IpoBenenue HepHoro umnyisca. Kinaccudukanus u MexaHu3Mbl
paboTsl cuHarcoB. Heifpomennaropsl U ux pernentopbl. MplliedHasi TKaHb: CKeJleTHas,
cepaeuHas U raaakas. CTpoeHue COKPATUTEIBHOIO ammapaTa IMONEPEeYHO-II0I0CATBhIX
MBI, MoJeKyaspHble MEXaHU3MBbl COKpalleHus U pacciabiaeHus. OTanuus TaaaKon
MYCKYJaTyphl OT MOIepedHo-1nonocaTol. ®u3nonorus Bo30yIUMOCTH U COKPATUMOCTH
INIAJKOW MbIIeYHOW TKaHU. CoOequHUTENbHAs TKAaHb: CBOMCTBA, Pa3jJUYHBIC THIIBI
KJIETOK, XapaKTEepUCTHUKA MEXKIETOYHOr0 BenecTBa. Kinaccudukanus coeIMHUTENbHbIX
TKaHEil: COOCTBEHHO COEIMHUTEIbHbIE TKaHU, TKAHU BHYTPEHHEW Cpelbl, XpsuleBas
TKaHb, KOCTHAs U Apyrue.

Jlabopamopnuvie u npakmuueckue padomaut
MUKpOCKOIIMPOBaHHUE MPEIapaToB OCHOBHBIX TUITOB TKAHCH.

HepBHas cucrema

Knaccudukanus nepBHO#l cuctemsl. lleHTpanbHas u nepudepuyueckas HepBHas
cuctema. CTpoeHue HepBa, 000J0UKH, Kiaccudukanys HepBoB. CTpOEHHE CTUHHOTO U
roJioBHOro Mo3ra. yHKIMU OTAEIOB COMHHOrO mo3ra. [IpoBojdiniue myTu CIMHHOTO
MoO3ra. AHATOMHUS TOJOBHOIO MO3ra: MPOJOJITOBAThIi MO3T, CTBOJ MO3ra, CPEIHUU,
MIPOMEKYTOUHBIH, nepeaHuit Mo3r. CTpoeHrne MO3KeUKa U KOPbI OOJIBIITUX MOTYyIIaApHil.

@OyHKIMKA OTAEJIOB TOJIOBHOTO MO3ra M HX 4Yacren. YepemHOMO3ToBbIE
Y CIIMHHOMO3TOBBIE HEPBBI. CoMaTHUeCKas U BEreTaTUuBHAs HEPBHAS cuctema. LleHTphl
COMAaTUYECKOM W BEre€TaTUBHOW CHUCTEM B LEHTPAIBHOM HEPBHOW CHCTEME.
Pednexropnas nyra. Pednekropnoe koisbio. Heiponnas cers. Kiaccuduxanmm
pedaeKkcoB: MOHO- U MOJUCHHANITUYECKHE, OE3YCIIOBHBIC U YCIOBHBIE U Apyrue. Poib
uccnenoannit  W.II.  IlaBnoBa. ®DyskuuonaneHble cuctembl ILK. AHoxuHa.
Ucnonb3oBanue npuHIuna paboThl HEHPOHHBIX CETEW B MICKYCCTBEHHOM HMHTEIIJIEKTE.

Hapymenus paGotbl HepBHOM cuctembl. Helipomerenepanyu M COBpPEMEHHBIE
MeToabl ux JyedeHus. WMHcynpr. JlekapcTBa, mpoXOAdIME W HE MPOXOMSIIUE 4Yepe3
remarodHIepannaeckuii  6apbep. MeToabl HCCIICIOBAaHUS MO3TOBOM aKTUBHOCTH
U CTPOEHUS CTPYKTYp HEPBHOM CHUCTEMBI: JJIeKTpodHIedhanorpadus, perucTparus
AKTUBHOCTH Pa3JIMYHBIX OTAEJIOB MO3ra, MAarHUTHO-PE30HAaHCHas Tomorpadus,
KoMITbtoTepHasi ToMorpadusi. Iatepdeiic MO3r—KoMIbIOTED.

Jlabopamophule u npakmuueckue padomaol
N3ydenne rucToIOrHuecKrux IpenapaToB OpraHoB HEPBHOM CUCTEMBI.
N3yuyeHue cTpoeHrs roJIOBHOTO MO3ra Ha MAKETaX.
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CeHcopHbBIE CHCTEMBI

CTpoeHHE CEHCOPHBIX CHCTEM: PEIENTOPhI, MPOBOMAIIAS YacTh, OTIET KOPHI,
OCYUIECTBISIOMMNA  00paboTky  uHpopmanuu. Krnaccudukauus  penentopos:
AKCTEPOPEIICTITOPHI,  MHTEPOPEIECHTOPHI,  MPOMPUOPEIENTOPhI,  MEXaHUYECKHE,
TEeMIIepaTypHbIE, XUMUYECKHe, OOJeBble W apyrue pernentopsl. ComaToceHCOpHas
cucTema.

CrpoeHnue rnaza. 3puTeiabHbIE pelenTopbl (MaJouKud U KoJ0ouku). Du3nueckue u
XUMUYECKUE OCHOBBI BOCHpUsATUs cBeTa. YEpHO-0enoe u 11BeToBoe 3peHue. CtpoeHue
cetuarku. IIpoBenenue U 00pabOTKa 3pPUTENBHOTO CUTHANA. AKKOMOJAIIUS.
bunokynspuoe 3penue. Hapymenus 3peHuss m WX NOpuUYUHBL 3a00ieBaHUs Tja3a
(KOHBIOHKTHBUT M Jpyrue) U ux mnpoduiaktuka. COBpEeMEHHbIE METOJbI JICUCHUS
HapyIIEHUW 3pEHUS: Jla3epHas KOPPEKIMs, 3aMEeHa XpyCTaJIhKa, KJIETOYHAsl Teparws,
MPOTE3WPOBAHKE TJIa3a U APYyTHE.

CtpoeHne Hapy>KHOTO, CPETHETO M BHYTpeHHero yxa. KoptueB opran. Mexanusm
BOCIIPUATHS U 00pabOTKHM 3BYKOBBIX BONH. CBs3b IICHTpA CiyXa M IICHTPA PEUH.
Hapymienus ciyxa ¥ uxX HpUYMHBL 3a00JiIeBaHMsSI OpraHoB ciiyxa (OTUT W JIpyrue
3a0oneBanus1) U ux npodunakruka. CoBpeMeHHbIE METO/IbI JICUCHUS HAPYIICHHUH CllyXa:
CIIyXOBOM ammapaT, MpoTe3upoBaHuUE U Jpyrue. AHatomMuss u  (HU3KMOIOTHUA
BeCcTUOYIIApHOTO anmnapara. OTOJIUTOBBIN anmapar.

Opranbl BKyca, OOOHSHHS, MBIIIEYHOTO M KOXXHOTO YYBCTBA: AaHATOMHUS
1 (HU3HOJIOTHS, UX HAPYIICHHUS.

Jlemoncmpayusn pa300pHBIX MOJICIICH TJ1a3a U yXa.

Jlabopamopnule u npakmuueckue padomul
N3yuenune cTpoeHus opraHa 3peHus (Ha MyJIsDKe M BIIAKHOM ITpernapare).
N3yuenue cTpoeHus opraHa ciyxa (Ha MyJIsiKe).
N3yuenune rucToornueckux npernapaToB OPraHoB YyBCTB.

JHAOKPUHHASA CHCTEMA

Onpenenenre 1 OCHOBHbBIE XapaKTepUCTUKU TOpMOHOB. Kiaccudukaiiys ropMoHOB
M0 XMMHUYECKOMY cTpoeHuto. Kiaccudukanus penentopoB ropMoHOB. MoJIEKyJIsSipHbIE
MEXaHU3MBbI JACHCTBUSI TOPMOHOB Ha KJIETKU-MHULIEHU.

OHJI0KpUHHas QyHKIMS runotanamyca. JKenesbl BHyTpeHHEH cekpenuu (runodus,
snudu3, UMTOBUIHAS  HKejle3a, MapallUTOBUAHBIC  JKEJe3bl, HAANOYCUHUKH),
BBIJICNISIEMbIE MMM TOPMOHBI M uX (QyHkiuu. JKenespl CMEIIaHHOW CeKpeuuu
(momxenyqouHas jKene3a, IOJOBBIE JKEJIE3bl), BBIIEISEMbIE MMU TOPMOHBI M HX
¢byskun. ['nnoTtanamo-runogu3apHbie KOHTYPBI PETYISLIUN 1€ATEIbHOCTH HEKOTOPBIX
&Keyn€3 BHyTpeHHeH cekpeuuu. HapyiieHus, CBsI3aHHBIE C TUIO- U TUNEPPYHKUUIMU
ropMoHOB. Buzbl caxapHoro anadera u ux ocioxkHeHus. Kinetounas repanus B Je4eHUU
SHJOKPUHHBIX 3a00seBannii. Mukcenema.

[Ipoune opraHbl U TKaHW, BBIAEISIOIIME TOPMOHBL MOYKH, CEPALE, KEITYIOUHO-
KHILIEYHBII TPAKT, )KUPOBasi TKaHb U JAPYTHE.
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Jlabopamopnuie u npakmuueckue padvomul
N3ydeHne rucToNorn4eckux mpenapaToB SHIOKPUHHBIX OPTAHOB.

IloBenenue

Pednexropuas treopus noeaeHus. HacnenacTBeHHbIe 1 HEHACIEACTBEHHBIC (POPMBI
noBeneHus. [Ipocteitmue ycnoBHble pediiekchl. MHCTpyMeHTaIbHOE U ApyTHE (HOPMBI
obyuenus. Ilens. MotuB. Pednekc. IlorpedbHocTth. Pednexc nenu mo IlaBnosy.
JnHamuueckuit crepeotun. MMnpuHTUHT. DUKCUPOBAHHBIE KOMILUICKCHI JIBHYKCHUM.
Curnanpablie cucTeMbl. Peus. Mpinienue. [lamsates u e€ Buasl. KorautuBHbIE QYHKITUN
HEPBHOM CUCTEeMBI. POJIb pa3HBIX OTJEI0B TOJIOBHOTO MO3Ta B PETYJISIIAM JIBUKEHUI, CHA
1 00APCTBOBAHMUS, U IPYTUX CIIOKHBIX IIPOIIECCOB. MeXaHU3Mbl BO3HUKHOBEHHUSI SMOITUH.
HeitporymopainbHas peryJisiiys noJioBoro noseaeHusa. HapyiieHus noBeaeHus, X CBs3b
¢ paboTOM HEPBHOU U SHJIOKPUHHOU CHUCTEM, COBPEMEHHBIE METO/IbI JICUCHHUSI.

OnopHo-ABUraTeJIbHbIN anmapar

Koctu. Anaromusi KOCTH: HAJKOCTHHUIIA, BHYTPEHHEE BEIIECTBO KOCTU. OCTEOH.
Knaccudukanust xocteit. Poct kocteil. CoenuHEHHST KOCTEW: MOJIBHXKHBIC,
MOIYTIOJIBU>KHBIE, HEMOIBUKHBIE. CTpPOEHUE CyCTaBa U CYCTaBHOM CYMKH.

OceBoli ckeneT: uepern, MO3BOHOYHUK, pe&Opa, rpyauHa. Koctu muueBoro
U MO3TOBOro OTHEIOB uepena. OTaenbl MO3BOHOYHHUKA, OCOOCHHOCTH CTPOEHUS
MMO3BOHKOB B Pa3HBIX OTJIENIaX, MEKIO3BOHOYHBIC coeauHeHus. CTpoeHHue TpyaHOMN
KJIETKHU.

CkeneTbl TOSICOB KOHEYHOCTEH W CBOOOJHBIX KOHEUHOCTEH: aHATOMHUYECKUE
0COOEHHOCTH BXOJSIINX B UX COCTAB KOCTEH.

Hapyienus ctpoeHus ckeneTHor cucTteMsl. Bo3pacTHbIe M3MEHEHUS, OCTEOTIOPO3.
TpaBMBL. 3aboneBaHus OTIOPHO-ABUTATEIBHOTO amnmapara, CBSI3aHHBIC
¢ npsaMoxoxieHrneM. CoBpeMEHHbIE UHBAa3UBHbICE U HEHMHBA3UBHBIE METO[IbI JICUCHHUS:
MPOTE3UPOBAHUE CYCTABOB M MEKIIO3BOHOYHBIX JUCKOB, HCIIPABICHHE KPHUBU3HBI
MMO3BOHOYHHKA U JPYTHE.

Jemoncmpayua cxenera 4eloBeKa, 4Yeperna, KOHEYHOCTEM, MO3BOHKOB, PacCIMIIOB
KOCTEMN.

Jlabopamopnuvie u npakmuueckue padomaut
W3ydeHne CTpOCHHMS CKeJleTa YeJIoBeKa Ha MaKeTax.

Mpimel.  Pabota MBI 1O MEPEMENICHUI0 KOCTHBIX pPbIYaroB. MBIIIIIHI,
MPUKPEIUIAOIINAECS ABYMsSI KOHIIAMH WJIM OJHMM KOHIIOM K KOCTAM. Mumudeckue
MBIl KaK IIPUMEP MBIIIL, HE MPUKPEIUIAOMIUXCSA K KOCTSM.

Mpiia kak oprad JIokoMoruu. O005104ku MBI CyXOXKWINS W CBS3KU.
JIBurarenpHble €AUHULBI. MBIIIIBI-CHHEPTUCTBI U aHTAarOHUCTHI. HepBHAs perymnsuus
paboThI MBI, POJIb CIMHHOTO MO3Ta, MO3KEUKa M KOPHI OOJIBIINX MOJIYIIAPUN.

OcHoBHBIC MBIIIIIBI TeJla YejoBeka. Haubornee pacnpocTpaHEHHBIE TpaBMBbI
MBIIIIEYHON CHUCTEMBI W METOAbl UX MPOGUIAKTUKU. ATpodus MBI, NPUYUHBI U
JICUCHHE.
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Jlabopamopnuie u npakmuueckue padomul
OxkazaHue nepBoii MOMOIIY IPH MOBPEKICHUH CKEJIETa U MBIIIIII.

KpoBenocHas u immdpaTnyeckas CHCTEMbI

OcobeHHOCTH CTpOeHUS W (PYHKIIMOHMPOBAHUS CEPACYHON MBITIIIBI. AHATOMHUS
cepla: HAOKApJ, MUOKAPJ, SMUKAPJ, NEePUKaAP, KEIYAOUKH, Mpecepans], KianaHbl
cepana. Mexanuueckasi paboTa cepana kak Hacoca. CepaeuHblil UK. ApTepUaibHOE
naBieHue, mynbc. ABroMatus. [IpoBozsimas cucrema cepama. DinekTpudeckas padota
cepala. DIeKTpokapauorpamma. HepBHasi U rymopanbHasi peryssiiust padboThl cepia.
Hapymenust pa6otsl cepana. ['unepronudeckas 601e3Hb, CEpeUHAs HETOCTATOYHOCTD,
aTepOCKIIepO3 KOPOHAPHBIX COCYA0B, MHGAPKT MHOKap/a u Tak gainee. lllyntupoBanue,
AHTHOIJIACTUKA, KIJIETOYHAs Tepanusi M JAPYrMe€ COBPEMEHHBIE METO/bl JICUCHHUS
cepAcUHbIX OoJie3Hel. TpaHcIIaHTalus cepaia.

Jlabopamophuie u npakmuueckue padomoi

[IpocMOTp TUCTOIOTUYECKHX MPETIAPATOB CEPACUHON MBIIIITHI.

DnexTpokapauorpadus.

N3mepenne apTepralibHOTO JTaBJICHUS U MYJIbCA.

KpoBeHnocHas cuctema u muMmdarrdeckast CHCTEMA.

Kpyru xpoBooOpaiiienus: 00IbII0N U Maliblii, OCHOBHBIE cocynbl. Kiaccudukanus
COCYIIOB: apTEPHUH, apTEPHOIIbI, BEHBI, BEHYJIbI, KATWJUIIPHI. Pe3nucTHBHBIC, 0OMEHHBIC 1
&émMKocTHBIE cocynbl. CTpoeHHE CTEHOK cocyloB. HepBHAs W rymopanbHas peryJisius
pabotbl cocynoB. CucTeMHasl peryjsius apTepUaIbHOTO JaBJICHHS U JAPYTHUX
napaMeTpoB KpoBu (Oapopeduiekc, xemopediiekc u Tak ganee). Hapyiienuss paboTsl
cocynoB. ApTepuaibHbie U BEHO3HBIC KPOBOTEUECHHUS U TEPBasi IOMOIIb MPU HUX.

AHaromus TUMQPaTHIECKON CUCTEMBI: TUM(aTHUEeCKHEe COCY/IbI U TUM(PATHIECKUE
y3761. [IpUauHBI IBHKEHUS KPOBH U JTUM(BI TIO COCY/IaM.

Jlabopamopnule u npakmuueckue padbomeot.
N3ydeHne rucToorHuecKrux nmpenapaToB CTEHOK COCYAOB.
[TepBast momMoIIb IPU KPOBOTECUCHUSIX.

BHyTpeHHsIs cpeaa opraHusmMa

KpoBb, TkaneBas XUAKOCTh, JuMda. MexaHU3Mbl MOJJCpXKAHUS BHYTPEHHEU
cpensl  opranusma (romeocrta3). CBs3b BOJHO-COJICBOTO OOMEHAa OpraHu3Ma
¢ hopMHpPOBaHUEM U OTTOKOM TKaHEBOM JKHUIKOCTH.

XUMHAYECKAM COCTaB IuIa3Mbl KpOBU. OOPMEHHBIE 3JIEMEHTBI: JIPUTPOLUTHI,
JneuKonuThI, TpoMmOoruThl. Jleiikorutapuas Qopmyna. @DYHKIUKW  pa3IHMYHBIX
dbopmeHHBIX 25IeMeHTOB. KpoBeTBOopeHue W opraHbl KpoBeTBOpeHUs. Mecrta rubenu
pasnu4YHBIX (OPMEHHBIX 3JIEMEHTOB KpoBHU. ['pymmbl kpoBu mo cucteme ABO, pesyc-
dbakTOp W Jpyrue CUCTEMBbI OmpefereHus Tpymnn KpoBu. llepenuBaHue MIIa3mbl,
SPUTPOIUTAPHON W TpoMOOIUTapHOW Macchl. bydepHas (yHKOHS TUIa3Mbl KPOBH.
TpancmopT ra3oB mo KpoBu. Pazmuunbie GopMbl remorioOuHa. Perymsmmsi cpoacTsa
reMoryiobnHa Kk kucimopoay.  CBEpTeiBaHMe  KpOBH,  (QUOPHHOIUTHUECKAS
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U MPOTHBOCBEPTHIBAKOIIAS cUCTeMbl. HapylleHus, cBA3aHHbBIE C KPOBETBOPEHHUEM H
(GYyHKIIMOHUPOBaHUEM (DOPMEHHBIX FIIEMEHTOB.

Jlabopamopnuie u npakmuueckue padomul
N3yyenune rucTonornueckux mpenapaToB KPOBU U OPraHOB KPOBETBOPEHHUSL.

HNmmyHHas cucTtema

HcTopust pa3Butusi 3HaHuil 06 uMMmyHuTeTe. 3HaueHue padbot W. 1. Meunukosa,
[1. Dpauxa u APyrux yu€HbIX MO U3yYEHUIO UMMYHUTeTa. Kinaccuukanum UMMyHHUTETA.
MexaHu3Mbl BpOKIEHHOTO UMMYHHUTETA. [[pnoOpeTEéHHBIN HNMMYHHUTET: KIIaCCU(pUKALIUS
TUMQOIIMTOB U y4acTHE Pa3HbIX TPyHI JUMQPOLUTOB B MPUOOPETEHHOM MMMYHHTETE.
IlonaTns anTuTena u antureHa. IlpeseHTtanus aHTUreHa. BakuuHBI M CBIBOPOTKH.
Oprasbl HEHTPaTbHOW UMMYHHOM CUCTEMBI: KPACHBII KOCTHBIA MO3I U TUMYC. OpraHbl
nepupepuueckoil MMMYHHOM CHUCTEMBI: cene3éHKa, JIUM(Oy3ibl, MHHIAIUHBI,
annenaukc, I[lediepoBel Omsimiku. Ponb Tumyca B co3peBanuu T-nmumpouutoB. Poib
OpraHoB mnepudepuyeckod HMMYHHOM CHUCTEMbl B co3peBaHUU B-mumM@onuTos.
OTtpuraTtenbHas ¥ MOJOKUTENbHAs CeleKUus B co3peBanuu T- u B-numdouuros. Poib
MUKpPO(DIOpbl 4YeloBe€Ka B (POPMHUPOBAHMM HOPMAJIIBHOIO HMMYHUTETa YEJIOBEKA.
[laTonorum MMMYHHOM CHCTEMBL: MUMMYHOAE(QUIHUTHI, AyTOUMMMYHHBIE 3a00JEBaHUS
n gap. Peakuyu TruUnep4yBCTBUTENBHOCTH, B TOM 4Hcie auieprud. OCHOBBI
TPAHCIUVIAHTOJOTMU. JleMOHCTpauus TMOPTPETOB YY€HBIX, TAaOMUL W  CIAWJOB,
BUJIEOPOJIMKOB U KUHO(PArMeHTOB, 00 UMMYHHOW CUCTEME.

JbIxaTesibHAsI CHCTEMA

AHATOMHUSI JbIXaTEIbHOM CHUCTEMbI: BEPXHHUE JbIXATECJIbHBIC IYyTH, HUXKHHE
npIxaTenbHble TyTH, JEérkue. HocoBelie mosmoctu. Hocornorka. Portornorka. I'opTansb.
Knaccudukanust xpsimeid ropranu. HaaropTaHHUK M TOJIOCOBBIE CBSI3KHM. Tpaxes.
Bpouxu. Jlérkue. JI€rounsle my3pIpbku (ayibBe0bI). DU3MOIOTHS MpoIecca AbIXaHUs,
pOJib IUJICBPAJILHOW KUJKOCTH, AuadparMbl, MEXpEOEPHBIX U JAPYIHMX MBIIIII.
Cypdakranr. Onactuueckass Ttara J€rkux. JlpixatenbHble ABWXKEeHUS. JKu3HeHHas
éMKoCTb JE€rkux. JIerounsie 00bEMbI. HepBHAs U TyMOpalibHAS pETYJISLUS IbIXaHUS.

I'uruena pgpixanusa. TpeHupoBKa AbIXaTenbHbIX Mbl. [IpegynpexaeHue
MOBPEXJIECHUS TOJO0COBOro ammapara. WH@eKkunoHHble OOJE3HH, MepeaaroImecs
yepe3 BO3AYyX, M Ipoure 3a00JieBaHUS OPraHOB JbIXaHus. BiusHue TabakoKypeHus
Ha OpTraHbl IbIXaTeJIbHON CUCTEeMbI. ACTMa, OOCTPYKTUBHBIE 3a00JIEBaHUS AbIXaTEIbHON
CUCTEMBI.

ﬂemoucmpauuﬂ MOACJIU T'OPTaHU, MOACIIHN, HpO)ICH?HOHIGﬁ MCXaHHM3M BA0OXa U BbIJOXA.

Jlabopamopnuie u npakmuueckue padomul
N3mepenne 00xBara rpyAHON KJIETKH B COCTOSIHMM BJIOXA U BbIIOXA.
OnpeneneHre 4acTOThI IbIXAHHUSL.
Bnusnue paznu4Hbix (PaKTOpoOB HA YACTOTY JIbIXAHMUSL.
Crnuporpadus.
N3yuyenune rucToIornuecKux npernapaToB OPraHoB AbIXaHHUSL.
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IIumeBapureJbHas cucremMa

AHaATOMHUS MHIIEBAPUTEILHON CHUCTEMBI: POTOBasi MOJIOCTh, MUIIEBOJ, KEIYJOK,
MOJDKETyA0UHAsl Kejie3a, MeYeHb, OTAECIbl TOHKOW KHWIIKH, OTIEJbl TOJICTOM KHIIKH.
Crpoenue 3y0a, 3yOHasi cucteMa 4yeiaoBeka. DU3NO0I0THS MUIIEBAPUTEILHON CUCTEMBI:
paciieryiende O€NKOB, JIMIHUIOB, YIJE€BOJOB, HYKJICHHOBBIX KHUCIOT IOJ JCHCTBHEM
(EepMEHTOB, CEKPETUPYEMBIX Pa3HBIMU OTJICJIaMH TMHIIEBAPUTEILHON CHCTEMBI.
XHUMHUYECKUM COCTaB CIIIOHBI, KETYJAOUYHOTO COKa, MOKETYAOUYHOTO COKa, KEITYH, COKa
TOHKOM KHUIIKHU. [I0JIOCTHOE M NPUCTEHOYHOE NUIIECBAPEHUE B TOHKOM KHIIICUYHHKE.
OYHKIIMKA TOIKEIYJIOYHOU KeJje3bl M IedueHU. DYyHKUMM TOJCTOM KUIIKUA. Poib
KHUIIIEYHOU MUKPOQIOPHI )1 YeIOBEKa.

HepBHast m rymopanbHasi peryisiiusi MPOLECCOB MNUIIECBAPEHUS, YTIIEBOJAHOTO,
JIUIIAIHOr0, OEJIKOBOro 0OMeHa.

['uruena nutanus. HenH(peKkMOHHBIE W ayTOMMMYHHBIC 3a00JIeBaHUS CHUCTEMBI
numeBapeHus. [IpenynpexnacHue HMHPEKIMA HW  OPOYUX  KETYIOUYHO-KHUIIICYHBIX
3a0oJieBaHuM (racTPUT, S3BEHHAs 00JIe3Hb, aNNCHIUIINT, ITUPPO3, TAHKPEATUT U APYTHE),
MUIIEBBIX OTPaBJICHUHN. XeIMKoOaKkTep Kak (DaKTOp pa3BUTHS racTpUTa U SA3BbI. BimsiHue
KYPEHHUS U AIKOT0JIs Ha NUIIEeBapeHue. PaccTpoicTBa MUIIEBOTO MOBEACHHUS.

Jlemoncmpayus Topca 4eoBeKa, TabIIuIL.

Jlabopamophsle u npakmuueckue paoomot
UccnenoBanue neiictBrs (epMEHTOB CIFOHBI HA Kpaxmall.
N3ydenne rucTonornyeckux npenapaToB OpraHOB MUIIEBAPUTEILHON CUCTEMBI.

BoigeaunrenbHasi cucrema

Crpoenne BBICIIUTEIbHON CUCTEMBI: MIOYKH, MOYETOYHUKH,
MOYEBOM My3bIpb, MOUYEHCITyCKATEIbHbIN KaHal. DyHKIMOHUpOoBaHUE novyku. Heppou
KaK CTPYKTYpHO-(DYHKIMOHaNIbHAsA eAUHUIA MOo4YKU. Du3nosornuyeckue Mporecchl
(dhopMupoBaHUsT BTOPUYHON Mouu: QuiabTpaius, peadcopoius, cekpenus. Poiabs nouku
B PEryJSIlIUU apTepUalbHOrO JaBiieHus. HepBHas M rymopanbHas peryysinus padoTbl
OpraHOB BBIIECIUTENBHOU CHCTEMBbl. 3a00JIeBaHUS OpPraHOB MOYEBBIJCIUTEILHON
cuctembl (LUCTUT, TUEIOHEPUT, MOUYEKaMeHHass OoJie3Hb U  JPyTHe), HX
npenynpexaenue. ckyccrBennas nouka. J{uanus. TpaHcmianTanus Moyku.

ﬂ eMoHncmpauun Ta6J'II/ILI, MOACIIN «CTpOeHI/IC IMOYKH MJICKOIIUTAIOIICTO», MYJIsIZKa IOYCK
YCJIIOBCKA, BJIAKHOTI'O IIpcIiapara.

Jlabopamopnuie u npakmuueckue padomsut.
M3yvyeHre THCTOJIOTHYECKUX MPETapaToB Pa3HbIX YYaCTKOB MOYKH, MOYETOYHHUKA,
MOYEBOT'O Ty3bIPSI.

IHonoBas cucrema

Cragun rameroreHesa. OTiaM4Ms OOTE€HE3a M CHEPMATOTrEHE3a APYr OT Apyra.
OmnogoTBOpEHHE.

XKeHckas mosioBas cucTema: SIMYHUKHU, MAaTOYHbIE TPYyObl, MaTKa, BIIarajiuiie,
BHEIIIHUE TI0JIOBBIE OpPraHbl. MEeHCTpyalbHbIN LIUKIL.
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My>KcKkast ToJIoBasi CUCTEMa: CEMEHHHUKH U MPOYUE BHYTPEHHUE MOJIOBbIE OPTaHbI,
BHEIIIHUE MT0JIOBBIC OPTaHbl.

HepBHas u rymMopaiibHasi perysiius paboTbl OpraHOB MTOJIOBON CUCTEMBI.

[InanupoBaHne GepeMEHHOCTH, METOABl KOHTPAICHINH, MPEIUMILUIaHTAIIMOHHBIHI
CKPUHUHT, JKCTPAaKOPIOpPAIbHOE  OIUIOJIOTBOPEHHE. bepeMeHHOCTh,  JIaKTaIlMs.
3aboseBaHus, IEPEAAOIINECS MTOJOBBIM ITYTEM.

Jlabopamopnuie u npakmuueckue padbomul
N3yyenune rucToIornueckux NpernapaToB OPraHoOB MOJIOBOM CUCTEMBI.

Ko:xa n e€é npousBoaHbIE

ONUaEepMHUC — MHOTOCJIOWHBIA OpOroBeBarolui 3nuTeauil. Ciou snuaepmuca.
Cnon nepmel. [logkoxHas xkupoBas kietdaTka. [[pon3BoIHBIE KOXKH: HOTTH, BOJIOCHI.
KoxHbIe kene3pl: MOTOBBIE, CAIbHBIE U MOJOYHbIE. DYHKIUKM KOKHU. Ponb HEpBHOU U
TYMOPaJIbHOW PETYJISIIMK B OCYIIIECTBICHHH TEPMOPETYJSITOPHOW U APYTUX (PyHKIIHMA
KOXKH.

3aboeBaHus KOKH U X TIpeaymnpexaeHue. [leperpeBanue: COJIHEUHBIN U TETIJIOBOM
yaapbel. Oxxoru. O6Mopoxenus. [IpodunakTuka U mepBas MOMOIINb IPH TEIJIOBOM U
COJIHEUHOM YJIapax, 0’Korax U 0OMOpPOKEHUSIX.

Jlemoncmpayua MOAeIN CTPOEHUS KOXKU, TAOIUIL, CJIalI0B.

Jlabopamopnuie u npakmuueckue padomaut
HccenenoBaHue ¢ MOMOIIBIO JIYITBI THUTBHOM M JIAJOHHON CTOPOHBI KMCTH.
N3y4yeHne THCTOIOTHYCCKUX MPEIapaToB MUACPMHUCA U JCPMBI.

AanTanvy OPraHu3Ma 4ejJoBeKa

Tepmoperynsauusa: podab KOXH M COCYHOB. lHmoraslaMmyc Kak ULEHTp
HEHWpOoryMopaabHOU peryisiuu Teraooomena. [loBenenueckue aanraiuu.

AJlanranuu 4ea0BeKa, €ro OpraHoB U TKAaHEN K HU3KUM KOHLIEHTPALMAM KACIIOPO1a
Y TUNOKCUHU. Perynsiius noTpebyieHus: KUCIopoia TKaHsIMU, 3puTponods. Ilepectpoiika
MeTaboJin3Ma KIETOK B YCIOBUU THIIOKCHUH.

AJlantaiuu K HEAOCTATKy pa3IMYHbIX MUTATEIbHBIX BEHIECTB. DHEPreThudecKas
(GyHKIMS TJIMKOTEHA B TIEYEHU U JIMIHUJIOB B KUPOBOM TKaHU. [IOpSAI0K UCTIOIB30BaHUS
3aMmacoB MHTATENIbHBIX BEUIECTB B opranusme. llepectpoiika mertabonn3Ma KIETOK
B YCIJIOBUSIX T'OJIOJIAHMUSI.

[upkanuele  putMmbl.  BiusHuEe  NPOJOIKUTEIBHOCTH  CBETOBOIO  JIHS
Ha HEMPOTYMOPAJIbHYIO PETYJISILIUIO MPOLECCOB )KU3HEICATENBHOCTH YEIIOBEKA.

TpennpoBku. Ponb ¢usnueckold akTUBHOCTH B COXPAaHEHUU 3/I0POBbSI UETIOBEKA.
[IpodunakTuka 3a00J€BaHMI CEPIEIHO-COCYIUCTON U BIXaTEIHLHON CUCTEM U OMOPHO-
JBUTATEIBHOIO arapara.

Anantanun Kk HeBecoMocTH. IlepecTpoiiku meTaboiaM3Ma B YCIOBUAX HU3KOU
rpaBUTAINH, TPOPUIAKTAKA HETATUBHBIX ITOCTEACTBUM.

Jlemoncmpayus nocoOuii 1 00yJaronux BUIEOPOJIMKOB.
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I'eneTnka yesnoBeka

Onpenenenue reHa ©  aiensd, reHotuna u  (¢eHoruna. [lonstue romo-
M TeTepo3uroTel. 3akoHbl MeHnaens. BsaumopneiictBue amieneil. MOHOTEHHBIE
U TOJUTCHHBIE NPU3HAKA. XPOMOCOMHAs TEOpUsS HACJIeICTBEHHOCTH Moprana.
Kpoccunrosep u cuemieHHoe HacneroBanue. Mexanu3mel ornpeneseHus mnojia. [lonoseie
XPOMOCOMBI U ayTOCOMBI YesoBeka. HacinegoBanue, ClIETNIEHHOE C TTOJIOM.

N3MeHYNBOCTS: HACJICICTBCHHA U HEHACJIECTBEHHAs. [Tpumepsl
HEHACJICJICTBEHHBIX H3MeHeHM (Moaudukanmii). Knaccudukanus HacieaCcTBEHHOU
W3MEHYMBOCTH Ha MYTAllMOHHYIO M PEKOMOWHAIMOHHYIO. | €HHBIE, XpOMOCOMHBIE U
reHoMHbIe 3a00eBanus. [IpuMepsl TEHHBIX, XPOMOCOMHBIX U T€HOMHBIX 3a00JICBaHUI
YeJoBeKa.

[Monynsaunonnas reneruka. [lonsitue renogonna. Pacnpenenenue yacTot anenei
B nonyJisinuu. 3akoH Xapau-BaitnOepra.

Peuienne reneTnueckux 3aad.

MenunuHckas renetuka. [locTpoeHne pogoCIOBHBIX MPU aHAIU3E OMPEICTIEHHBIX
MpU3HAKoB. Poilb TEHETMYECKUX aHAIM30B MNpH IUIAHUPOBAHUM M  KOHTPOJE
OCpPEeMEHHOCTH.

CexBeHUpOBaHHWE TE€HOMAa KaK WHCTPYMEHT, IMO3BOJISIONIUM MPOTHO3UPOBATH
(deHoTUIT YeNOBEKa U JIPYTMX JKUBBIX OpPraHU3MOB, a TakKXe BHUPYCOB.
buonndopmaTtnueckue HHCTPYMEHTBHI aHajiu3a TIE€HOMOB. MeToabl HampaBIECHHOIO
M3MEHEHHSI T€HOMOB  OpraHu3MoB. ['eHeTnueckas  UHXKeHepus. ['eHOMHoOe
peOaKTUpOBaHUE. DTHUYECKHUE aCHEKThl BHECEHUS M3MEHEHUW B T€HOMBI PAa3IUYHBIX
OpraHu3MOB, B TOM YHUCJIE YEJIOBEKA.

Jlemoncmpayus Tabnuil, TUIaKaTOB, KWHO(PPArMeHTOB, posinkoB u3 MHTepHeTa.

AHTpONOreHe3

[IpuMaThl: OTIMYNTEIBHBIC YEPTHI, COCTAB M SBOJIIOIHS OTPSI/IA.

VYHUKanbHbIE TPU3HAKK TOMHHUA. [IpsiMOXOXKIeHue: TEOpUHu BO3HUKHOBEHUS,
aHATOMO-MOP(OJIOTHUSCKUI KOMIUICKC PpU3HAKOB. [IpAMOX0XACHUE B IPYTHUX TPYIIIax
npuMaroB. Pyka, nmpucnocoOseHHass K U3roOTOBJICHUIO U MPUMEHEHUIO OPYIUN TpyHa.
Bricokopa3Buthiii  MO3T:  TEHIEHIIMM B  DBOJIONHUH, YHUKAJIbHBICE  YEPTHI,
Mopdonoruueckue ocooeHHocTH. CXOACTBO M pa3 MUK YeJI0BeKa M YEITOBEKOOOPA3HBIX
00€3bsH: aHATOMUSI, SMOpHOIOTHs, OnoXuMus, nopeaeHue. [llummnanze kak OavKaUIIAA
KUBOM POJCTBEHHUK Y€JIOBEKA. DBOJIOLHMS YETOBEKOOOPA3HBIX 00E3bsH.

Jlemoncmpayua myispken, Tabnui, ciaaiaoB, BuaeomIbMOB U cailToB WHTepHera,
MMOKA3bIBAIOIIMX CTPOCHHE TMPEIKOB COBPEMCHHOIO  HYEJIOBEKa, 00€3bsH-
AHTPOMOUIOB, TPEICTABUTEIICH YETOBEYECKUX pac.

Jlabopamophule u npakmuueckue padomaol
N3yueHne apeBHENIIEN HCTOPUU U IBOJIOLMY YEJIOBEKA HA MPUMEPE KOJUIEKIIUN U
PEKOHCTPYKIUH (3KCKYpCHS B TAJIEOHTOJIOIMYECKUN My3€eH).
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Ye10BeK M OKpYy KalOLIas cpeaa

Dkojorudeckre (PakTopsl U UX JCHCTBHE Ha OPraHU3M YeNOBEKa. 3aBUCHUMOCTD
3I0POBbS YEJOBEKAa OT COCTOSIHUSA OKpYyKaromen cpeapl. MHUKpPOKIMMAT KUJIBIX
nomenteHuil. Tpyn yenoseka. @usnonorus Tpyaa. Pabotocrnoco6HOCTh U yTOMIIEHHE.

310pOBbE YENOBEKA KAK COLIMATbHAS HEHHOCTh. PaKTOPhI, HAPYLIAIOIINE 310POBbE:
TUIMOANHAMHUSI, KypEeHUEe, YIOTpeOIIeHHuEe aaKoToJsl, HApKOTUKOB, HeCOATaHCUPOBAHHOE
MUTAaHUE, CTpecc. YKperuieHue 370poBbs. KynbTypa OTHOIIEHHS K COOCTBEHHOMY
3I0POBBIO U 3JI0POBBIO OKPYKAIOIIUX.

AHTpPONIOTEHHBIE BO3JICUCTBUS HA cpeny. HapymeHune KpyroBopoTa BeENIECTB
B Ouocepe. AHTPONOTEHHBIM KPYroBOPOT. DKOJIOTHYECKUE KPU3UCHI U UX MPUYUHBI.
KosBomtonusa oOiectBa U npupobl. PanrioHansHoe npupoIonoib30BaHue. 3HAUCHHE
OXpaHbl OKPY’KAIOIIEH MPUPOIHOM CPEJIbI 111 COXPAHEHUS YEIOBEUECTBA.

/Iemoucmpauuﬂ Ta6J'II/II_I, IIJIaKaToOB, KI/IHO(bpaFMeHTOB, BHUACOPOJINKOB U3 I/IHTCpHCTa.
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IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TPOT'PAMMBI
1O BUOJIOI'M HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA
(YI'JIYBJIEHHBIM YPOBEHD)

OcBocHue y‘le6HOFO mpcameTa «buonorus» Ha YPOBHE OCHOBHOI'O 06IH€I‘O
O6p8,30BaHI/I}I JOJIDKHO 00eCcreYnTh JOCTHIKCHHUC  CIICAYIOIIHUX O6y‘IaIOHlI/IMI/ICSI
JIMIHOCTHBIX, MCTAIIPCAMCETHBIX U IPECAMCTHBIX PC3YJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIC PE3YIIbTaThl OCBOCHHA IIPOTIPAMMEI 110 OMOJIOTUH OCHOBHOT'O 06HICFO
O6p8,30BaHI/I}I JOJDKHBI OTpaXaTb TOTOBHOCTH o6y11a101111/1xcx PYKOBOACTBOBATLCA
CHUCTEMOM IMO3UTHUBHBIX OCHHOCTHBIX OpI/IeHTaI_[I/Iﬁ " paCcIMpCHUC OIIbITa ACATCIBHOCTU
Ha €C OCHOBC M B IIPOHCCCC pCaIM3allMd OCHOBHBLIX HaHpaBJIGHHﬁ BOCHHUTATEIIBHOM
ACATCIBHOCTHU, B TOM YHCJIC B 4aCTH:

1) rpaIaHCKOT0 BOCIIMTAHUS:
TOTOBHOCTh K KOHCTPYKTHBHOM COBMECTHOM JI€ATEIBHOCTH IPHU BBINOJIHEHUH
MCCIIEIOBAHUI U POEKTOB, CTPEMIIEHUE K B3aMMONIOHUMAHUIO U B3aUMOITOMOIIIH;

2) NIATPHOTHYECKOT0 BOCIIUTAHMSI:
OTHOIIIEHHWE K OHOJIOTMM KaK K BaXHOW COCTABIJIAIOIIEN KyJIbTYpPbl, TOPIOCTb
3a BKJIaJ] POCCUMCKUX U COBETCKUX YUEHBIX B PA3BUTHE MUPOBOM OMOJIOTMYECKON HAYKH;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHMSI:

TOTOBHOCTH OLICHUBATh MIOBEJAEHUE U ITOCTYIIKU C MO3ULIUA HPABCTBEHHBIX HOPM U
HOPM DKOJIOTHYECKOMN KYJIbTYPBHI;

[IOHUMAHUE 3HAYMMOCTM HPABCTBEHHOI'O AaCHEKTa JEATEIBHOCTH  YEJIOBEKa
B MEJUIIMHE U OMOJIOTHH;

4) 3¢TETHYECKOr0 BOCIIUTAHUSI:
OHMMAaHHE POJI ONOIOTHH B (DOPMHPOBAHUH ICTCTHUECKOMN KYIbTYPhI INYHOCTH,

5) puznyeckoro BocnuTaHMs, (OPMHUPOBAHUSI  KYJLTYPbl  30POBbA M
3MOLMOHAJIBLHOTO 0JIaroNmoJIyYns:

OTBETCTBEHHOE OTHOILIEHUE K CBOEMY 3/I0POBBIO M YCTAaHOBKA Ha 370POBBIM 00pa3
KU3HU (37I0POBOE THUTAHHWE, COOJIIOJICHHE TUTUECHUYECKUX TIPaBUI U HOPM,
cOaTaHCUPOBAHHBIN PEKUM 3aHITHN U OTABIXA, pEryJisipHas (GU3NvecKas akKTUBHOCTb);

OCO3HAHME TIOCJICICTBUH W HENPUSITHE BPEIHBIX MPHUBBIYEK (YMOTpeOIeHue
QJIKOTOJIs, HApKOTHUKOB, KypeHHE) W HHBIX (GopM Bpeaa sl (PU3NYECKOTO U
MICUXUYECKOTO 3/I0POBBS;

coOro/IeHre paBuil 0€30MaCHOCTH, B TOM YKCJIE HABBIKKA O€30M1aCHOTO MOBEICHMUS
B PUPOJIHOM CpEE;

cOpMHUpPOBAHHOCTh  HaBbIKa  pedieKCUuM,  YIpaBIICHHUE COOCTBEHHBIM
AMOIMOHAJILHBIM COCTOSIHUEM;
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6) TPyA0BOT0 BOCTIMTAHMS:

aKTMBHOE ydYacTHE B pCIICHUM TNPaKTHYECKMX 3aaa4 (B paMKax CEMbH,
00pa3oBaTeIbHOW OpraHU3allii, HACCIIEHHOTO IIyHKTa, Kpas) OHMOJIOTHYECKONH |
9KOJIOTMYECKON HANpaBICHHOCTH, UHTEPEC K MPAKTHUYECKOMY H3YUEHHIO Mpodeccui,
CBSI3aHHBIX C OMOJIOTHEH;

7) 3K0JI0OrH4eCKOr0 BOCIIUTAHMSI:

OpUEHTAIMsI Ha TIPUMCHEHHWE OWOJIOTMYECKUX 3HAHWW TIPH PEUICHUHM 3aaa4
B 00JIaCTH OKPYKaIOIIEH Cpebl;

OCO3HaHME FKOJOTUYECKUX MPOOIIEM U ITyTEH X PEIICHUS;

TOTOBHOCTb K YYacTUIO B TPAKTHUUECKOM JESATEIIbHOCTH  SKOJOTHYECKOU
HAIPaBJIEHHOCTH;

8) HEHHOCTH HAYYHOI'0 IO3HAHMS

OpHMEHTAIIMs Ha COBPEMEHHYIO CHUCTEMY HAY4YHBIX MIPEJACTaBICHHUNA 00 OCHOBHBIX
OMOJIOTHYECKUX 3aKOHOMEPHOCTSIX, B3AUMOCBS3SX UeJIOBEKa C MPUPOTHOMN U COLIMATBHOM
Cpelou;

NMOHUMAHHE POJIM OHOJIOTHYECKOW HayKh B  (GOPMUPOBAHUU HAYYHOTO
MHPOBO33PECHUS;

pa3BUTHE HAy4YHOU JII0OO3HATENBHOCTU, HWHTEpeca K OHOJIOTrHYecKoll Hayke,
HAaBBIKOB MCCIICIOBATEIBLCKOU ICATEIILHOCTH;

9) aganTanmuu 00yYaIOIIErocss K H3MEHSIOMUMCS YCJIOBHAM COMHAJLHOH W
NPUPOIHON Cpeabl:

OILIEHKA U3MEHSAIOLINXCS YCIIOBUN;

NPUHATHE pelIeHUs (MHIUBHIYyaIbHOE, B TPYIIE) B U3MCHSIOMIUXCS YCIOBHUSIX
Ha OCHOBAHHMH aHAJIM3a OMOJIOTMYECKON HHPOpMaLUK;

IJIAaHUPOBAHKE ACHCTBUI B HOBOM CUTYyaIlM HA OCHOBAHWU 3HAHUI OMOJIOTHYECKHUX
3aKOHOMEPHOCTEM.

METAIIPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE pe3yJbTaThl OCBOSHHS MPOrpPaMMbI 1O OHWOJOTHH OCHOBHOTO
o0111ero o0Opa3oBaHus, JOJKHBI OTPAXKATh!

ITo3HaBaTe/IbHbIE YHUBEpPCAJbHbIE YUeOHbIEe AeilCTBHUS
ba3oBble Jornyeckue aeicTBus:

BBISIBIISITh U XapaKTEPHU30BaTh CYIIECTBEHHbIEC MPU3HAKU OMOJIOTHYECKUX 0OBEKTOB
(s1BICHUN);

yCTaHABJIMBATh CYIIECTBEHHBIM NpHU3HAK KJIacCU(pUKAIMK  OMOJOTHUYECKHUX
00BEKTOB (SIBJICHUI, MTPOLIECCOB), OCHOBAHUS JJi1 00OOIIECHUSI U CPABHEHUS, KPUTEPUU
MIPOBOJIMMOTI0 aHAJIN3A;

C Y4Y€TOM MpEeIJIO)KEHHON OHOJOTMYECKOM 3a/ladyd BBISBISATH 3aKOHOMEPHOCTH
U MIPOTUBOPEYMS B pacCMaTpPUBAEMbIX (PakTax M HAOJIIOACHMSX, MpeasiaraTb KpUTEPUH
U1 BBISIBJICHUS 3aKOHOMEPHOCTEHN U IPOTUBOPEUNH;

32



denepanbHas padouas nporpamma | buosnorus. 7-9 kiaccel (YriayOJa&HHBIH ypOBEHB)

BBISIBIIATH ACPUIUTHI WHOOPMAIIUN, ITAaHHBIX, HEOOXOJUMBIX ISl PEIICHUS
MOCTaBJICHHOM 3aJ1a4H;

BBISIBJISITH IPUYUHHO-CJIC/ICTBEHHBIE CBSI3H MPU U3YyUYCHUH OUOJIOTUUECKUX SIBJICHUN
U TIPOIIECCOB, JelaTh BBIBOJBI C HCIOJIb30BAaHUEM JCAYKTHBHBIX W WHIYKTHBHBIX
YMO3aKIIOUEHUM, YMO3AaKIIOUEHUH 10 aHajloruu, (OpPMYJIHUPOBATh THUIIOTE3BI
0 B3aMMOCBS3SX;

CaMOCTOSITENIbHO BBIOMpATh CIOCOO pElIeHUsT y4eOHON OMOJOrHYecKo 3amadu
(cpaBHUBaTh HECKOJBKO BapHaHTOB pEIICHMs, BBIOMpAaTh HauOoIee MNOIXOMSMIINI
C Y4ETOM CaMOCTOSTEIHHO BBIJICIICHHBIX KPUTEPHUER).

Ba3oBble uccieaoBaTe/ILCKHeE AeCTBUSA .

WCIIOJB30BaTh BOMPOCHl KAk MCCIEAOBATEIbCKUH HHCTPYMEHT TIO3HAHMS;

dbopMynHpoOBaTh  BOIMPOCH, (DUKCUPYIOIIHUE  Pa3pblB  MEXIYy pealbHbIM
M KEJaTeIbHBIM COCTOSTHUEM CHUTYallMHM, OOBEKTa, U CaMOCTOSITEIbHO YCTaHABIUBAThH
MCKOMOE U JIAaHHOE;

dbopmupoBaTh  THNOTE3y 00  HUCTUHHOCTHU  COOCTBEHHBIX  CYXKJICHHIA,
apryMEHTHPOBATh CBOIO MO3UIIUI0, MHEHUE;

MIPOBOJIUTH MO CAMOCTOSITENBHO COCTABICHHOMY IUIaHY HAOIOAEHUE, HECIOXKHBIN
OMOJIOTUYECKUM  DKCIEPUMEHT, HEOONbIIOE HCCICAOBAHUE IO  YCTaHOBJICHHUIO
ocoOeHHOCTe  Ouonoruueckoro oObeKkTa (mporecca) U3Y4YEHUs, MPUIYUHHO-
CJIEJICTBEHHBIX CBSI3€H M 3aBUCUMOCTEN OMOJIOTHUYECKUX 00BEKTOB MEXKTYy COOO0i;

OIICHUBATh HAa MPUMEHUMOCTD U JOCTOBEPHOCTh MH(OPMAIIHIO, TOTYYECHHYIO B XO7I€
HaOIIOCHUS U DKCIIEPUMEHTA;

CaMOCTOSATENbHO (OPMYJIHPOBATh OOOOIIEHUS W BBIBOJABI IO PE3yJbTaTam
MPOBEJIEHHOTO HAOJIOJICHUS, OKCIIEPUMEHTa, BIIaJIETh HWHCTPYMEHTAMHU OLICHKU
JOCTOBEPHOCTH MOJYYEHHBIX BHIBOJOB U 0000OLIEHUH;

IPOTHO3UPOBATH BO3MOXKHOE JIaIbHEHIIIee pa3BUTHE OMOJIOTUYECKHUX MPOIECCOB U
WX TIOCJICJCTBHS B AHAJIOTMYHBIX WM CXOIHBIX CHUTYaIlUAX, a TAaKXE BBIIBUTATh
MIPEAMOJIOKEHNS 00 X Pa3BUTHH B HOBBIX YCIOBHUSIX M KOHTEKCTaX.

Pab6ora ¢ undpopmanmeii:

MPUMEHSTh Pa3INYHbIC METObI, THCTPYMEHTHI U 3alPOCHI TPU MOUCKE U 0TOOpE
Oounonornyeckoi MHGOPMAIMKM WU JTaHHBIX U3 UCTOYHUKOB C YYETOM MPEIIOKCHHOU
y4eOHOM OMOJIOTMYECKOM 3a/1a4H;

BHIOWpATh,  aHAJIM3WPOBATh, CHCTEMATH3WPOBaTh W  HMHTEPIPETHUPOBATH
OMOJIOTHYECKYI0 HHPOPMAIIHIO PA3IMYHBIX BUIOB U (hOPM TPEACTABICHHUS;

HaxOJIUTh CXOJHBIC AapTyMEHTHI (TOATBEPXKAAIOIINE WM OMPOBEPraronue
OJIHY ¥ TY € HJICI0, BEPCHUIO) B PA3TMUHBIX HHPOPMAITMOHHBIX NCTOYHHUKAX;

CaMOCTOSTEIILHO BHIOMPATh ONTUMATBHYIO (POpMY TIpeacTaBieHNs] HHDOpMAIUU U
WUTFOCTPHPOBATh peEIlacMble 3aJa4d HECIIOXKHBIMH CXEMaMH, JuarpaMMaMd, WHOMN
rpaduKoil 1 NX KOMOWHAIIUSAMY,
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OLICHUBaTh  HAAEKHOCTh  OHOJOrMYECKOW  HMH(OpPMAMU TO  KPUTEPHSM,
MPEJIOKEHHBIM YUYUTENEM WIH CHOPMYITHPOBAHHBIM CAMOCTOSITENILHO;
3allOMUHATh U CUCTEMATU3UPOBATH OMOJIOTUYECKYIO HH(POPMAIIHIO.

KoMmyHuKkaTHBHBIE YHUBEpPCAJbHbIC y4eOHbIC eiCTBHS
Oo0menme:

BOCIIPUHUMATh U (OPMYJIHUPOBATH CYXKJICHUS, BbIpAXKaThb 3MOIMU B IIPOIIECCE
BBITTOJTHEHUS MPAKTUYECKUX U JTA0OPATOPHBIX padoT;

BBIpakaTh ce0s1 (CBOIO TOUKY 3pPEHUS) B YCTHBIX M MUCbMEHHBIX TEKCTaX;

pacro3HaBaTh ~ HEBepOaJlbHbIE  CpeJCTBAa  OOIICHMs, TOHUMATh  3HA4YEHUE
COIMAJTBHBIX 3HAKOB, 3HATHh M PACIIO3HABATH MPEANOCHIIKA KOH(DIUKTHBIX CUTYAIlUHA U
cMAr4aTh KOH(QIUKTBI, BECTH IIEPETOBOPHI;

MOHUMATh HAMEPEHUs  JAPYTUX, TNPOSBIATH  YBWKHUTEIHBHOE  OTHOIICHHUE
K COOECEIHUKY U B KOPPEKTHOM popme hopMyIHpOBaTh CBOM BO3PAKEHUS,

B X0JI€ IUaJiora v (WIM) JUCKYCCUU 3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYX)IaeMon
OMOJIOTHYECKON TEMBI M BBICKA3bIBaTh MJICH, HAIICJICHHBIC HA PeIIeHuE OMOJOTHYECKOM
3a/1a4M U MOJIIepKaHue 01aroKenaTeIbHOCTH OOIICHUS;

COTIOCTABJISATb CBOU CYXKJICHHS C CYXKICHUSAMH JPYTrUX YYaCTHUKOB JHAJIOra,
0OHApPYXUBATh PA3IUYHUS U CXOJICTBO MO3HUIIHIA;

MyOJIMYHO TIPEACTABIATh PE3YJbTAaThl BBIIOIHEHHOIO OHOJIOTHYECKOTO OIbITa
(?KCcIIepuMeHTa, UCCIICA0BaHUs, POCKTA);

CaMOCTOSITEIILHO BBIOMPATh (DOPMAT BHICTYIUICHHUS C YIETOM 3a/1a49 IIPE3CHTAIIUN U
O0COOCHHOCTEH ayAUTOPUM U B COOTBETCTBUU C HUM COCTABJISATh YCTHBIC U MUCbMEHHBIC
TEKCTHI C MCIIOJIb30BAHUEM HJUTFOCTPATUBHBIX MaTEPHUAIIOB.

CoBMecTHas1 1eSITEIbHOCTD:

NOHUMATh U UCIOJIb30BaTh MPEUMYILECTBA KOMAHIHOW U HMHIUBUAYaIbHON pabOThI
MPU PEIICHUH KOHKPETHON OMOJOrnyecKkor npoodieMbl, 000CHOBBIBATh HEOOXOAMMOCTD
NPUMEHEHHUS IPYNIOBBIX (JOPM B3aUMOAECUCTBUSA TP PELIEHUH MTOCTABIEHHON yueOHOM
3a/1auu;

MPUHUMATh 1€JIb COBMECTHON JeATEIbHOCTH, KOJUIEKTUBHO CTPOUTH ACHCTBUS
no e€ MOCTWXEHHUIO: pacHpelessiTh POJH, JOrOoBapUBaThCs, OOCYXIaTh IMpOLECC U
pe3yJbTaT COBMECTHOM pabOTHI;

yMeTh 0000IIaTh MHEHUS HECKOJBbKHUX YEJOBEK, MPOSBIAThH TOTOBHOCTH
PYKOBOJIUTb, BBITIOJIHATH OPYUYEHHUS, TOAUYUHSITHCS;

IUTAHUPOBATh OPraHU3alMI0 COBMECTHOU PadOThI, ONPEAEISATH CBOIO POJIb (C yUETOM
MPEANOYTEeHUN M BO3MOYKHOCTEM BCEX YYaCTHHUKOB B3aUMOJECHCTBUS), paclpeensiTh
3aJayd MEXIY 4WIEHAaMH KOMaHJbI, Y4acTBOBAaTb B TPYNIOBBIX (Qopmax paboOThI
(oOcyxieHrs, 0OMEH MHEHUSIMU, MO3TOBbIE IITYPMBbI U UHBIE);

BBITIOJHATH CBOIO YacTh PabOThl, JOCTUTATh KAU€CTBEHHOTO Pe3yJIbTaTa 10 CBOEMY
HaIPaBJIEHUIO U KOOPJIMHUPOBATH CBOM JIEUCTBUS C IPYTMMHU YJI€HAMHU KOMaH/IbI;
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OLICHMBATh KAaueCTBO CBOEro BKJIaga B OOWMK MPOAYKT IO KPUTEPHSM,
CaMOCTOSTENbHO C(HOPMYITUPOBAHHBIM YYAaCTHUKAMHM B3aHMOJICHCTBUS, CpPaBHUBATh
pe3yabTaThl C UCXOJHOW 3a/ladeid M BKJAJ KaXJOro 4i€Ha KOMaHIbl B JOCTHKCHHUE
pe3yNbTaToOB, pa3feisiTh cepy OTBETCTBEHHOCTH M  TMPOSIBIATH T'OTOBHOCTH
K IPEIOCTABIICHUIO OTYETA MEPE] TPYIIION;

OBJIAJETh CUCTEMOM YHHMBEPCAJIbHBIX KOMMYHUKATHUBHBIX [EUCTBUM, KOTOpAas
obOecnieunBaeT C(HOPMHUPOBAHHOCTh COLIMATBHBIX HABBIKOB U AMOIMOHAIBHOTO
MHTEJIEKTa 00y4YaoIIUXCS.

PerynsiTuBHbIe YHHBEpPCAJIbHbIC Y4eOHbIC JEeHCTBUA
Camoopranuzamnus:

BBISBIIATH TIPOOJIEMBI [IJI1 PEIICHHWS B JKU3HEHHBIX WM Y4YCOHBIX CHTYaIUsX,
HCITOJIB3YsI OMOJIOTHICCKUC 3HAHMS;

OPHEHTHUPOBATKLCS B PA3IMYHBIX MOAXO0AaX MPUHSITHS PEIICHUH (MHINBUAYATHHOE,
MIPUHATHE PEIICHUS B TPYIIE, TPUHATHE PEIICHUN TPYIIION );

CaMOCTOSTEIIFHO COCTaBIIATh AJTOPUTM PEIICHUS 3adaud (WM ero 4YacTh),
BBIOMPATH CMOCO0 pelieHus: yueOHON OMOJOTHYECKON 3a/layd C Y4ETOM HMEIOIIUXCS
PECYpCOB U COOCTBEHHBIX BO3MOKHOCTEH, apTyMEHTHPOBATh MpeIaracéMble BapHaHThI
pELICHU;

COCTABJISITH IJIaH JICHCTBHH (TUTaH pean3aii HAMEUESHHOTO aJlTOPUTMA PEIISHNS),
KOPPEKTUPOBATH MPEJIOKEHHBIN AJITOPUTM C YIETOM TMOJTYYSHUS HOBBIX OMOJIOTMYECKUX
3HaHUU 00 U3y4aeMOM OMOJIOTHYECKOM OOBEKTE;

JieaTh BEIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTPOJIb, SMOIIHOHAJIbHBI HHTEJJIEKT:

BIIJIETh CIIOCOOAMU CAaMOKOHTPOJISl, CAMOMOTHUBALIMM U peICKCUH;

JaBaTh OLIEHKY CUTYallUH U MpeAJiaraTh MIaH €€ N3MEHEHUS;

YUHUTHIBATh KOHTEKCT W NPEABUAETh TPYAHOCTU, KOTOPHIE MOTYT BO3HUKHYTH
MIPH PEIICHUH Y4eOHOM OMOJIOTMYECKOH 3a/1a4u, aJaTUPOBATh PEIICHUE K MEHSIOIUMCS
00CTOSITENILCTBAM;

OOBSACHATh MPUYMHBI JOCTHXKEHUS! (HEAOCTHXKEHHUS) PEe3yJbTaTOB JEATEIbHOCTH,
JaBaTh  OIEHKY MPUOOPETEHHOMY  OMNBITY, YMETh  HAXOJUTh  IO3UTUBHOE
B IIPOM3OLIEAIIEH CUTYallNH;

BHOCUTh KOPPEKTHBBI B J€ATEIbHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB,
M3MEHUBILINXCS CUTYallUl, YCTAHOBJIEHHBIX OMIMOOK, BOSHUKIINX TPYIHOCTEH;

OLICHHBATh COOTBETCTBUE PE3YJIbTATA IEJIU U YCIIOBHSIM.

pasnuyaTh, Ha3bIBATh U YNPABIATH COOCTBEHHBIMHU AYMOILIMSMU U SMOIUSIMU IPYTUX;

BBISIBJISIT M aHATM3UPOBATh MPUYUHBI SMOLUA;

CTaBUTh ce0sl HA MECTO JPYroro 4ejoBeKa, MOHUMAThb MOTHBBI U HaMeEpEHUs
ApYroro;

PEryJIUpOBaTh CHOCOO BBIPAKEHHSI SMOLIUIA.
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IIpunsaTHe ceds U APyrux:

OCO3HAHHO OTHOCHUTBLCS K APYTrOMY YEJIOBEKY, €r0 MHEHHIO;

MPU3HABaTh CBOE MPABO HA OIIMOKY U TAKOE K€ MPaBO JPYroro;

OTKPBITOCTh ce0€ U JPYTHM;

0CO3HaBaTh HEBO3MOXXHOCTb KOHTPOJIUPOBATH BCE BOKPYT;

OBJIAJIETh CUCTEMOM YHUBEPCAJbHBIX YUEOHBIX PEryJIsITUBHBIX JIEUCTBUM, KOTOpas
obecrieunBaeT GOPMUPOBAHUE CMBICIIOBBIX YCTAHOBOK JIMYHOCTH (BHYTPEHHSIS TTO3UITHS
JUYHOCTH) U KU3HEHHBIX HABBIKOB JIMYHOCTH (YIpaBieHUsI COOOM, CaMOIUCIUIIINHBI,
YCTONYMBOIO MOBEICHUS).

IHPEAMETHBIE PE3YJIbTATBI

[IpeameTHbIE pE3yNbTAaThl OCBOEHHUS NPOrpaMmbl Mo Ouosioruu (yriyOaEHHBIH
YPOBEHB) K KOHITy 0Oy4YeHus B 7 KJacce:

XapaKTepu30BaTh OOTAaHUKY KaK OMOJOTHYECKYIO HayKy, €€ paslielbl U CBS3U
C JpyrMMH  HayKamMHd, OIEpUPOBaTh  3HAHUSMU  AHATOMHUHU, THUCTOJOTHUH
1 (HU3HOJIOTUU PACTEHUM;

NPUBOJUTH TPUMEPHI BKIaga poccuiickux (B ToMm uwmcie B.B. Jlokyuaes,
K.A. Tumupsze, C.I'. Haamun) u 3apyOexxksHbix yu€Hbix (B Tom uucie P. I'yk,
M. Manbnuru) B pa3BUTHE HAYK O PACTEHHUSIX;

MIPUMEHSTH OMOJIOTHUYECKUE TEPMUHBI U TTOHATHS (B TOM YMCIIe: OOTAaHUKA, SKOJIOTHUS
pacTeHui, OaKTEepHOJOrus, MPOTHCTOJOTUS, CUCTEMAaTHKa, CyIeprpymnmna, LIapcTBo,
OTJIeN, KJIacc, CEMENCTBO, POJI, BUI, KU3HEHHas (opMma pacTeHMid, cpefa oOuTaHus,
PacCTUTENBHOE COOOIIECTBO, BHICIINE PACTEHUS, WIH SMOPUOQUTHI, CIOPOBHIE PACTEHHUS,
CEMEHHBIC PACTEHUs, BOAOPOCIH, MXH, IJIAYHbI, XBOIIH, MAIIOPOTHUKH, TOJIOCEMEHHBIE,
MOKPBITOCEMEHHbIE, OaKTepUH, TPUOBI, JUIIAMHUKNA) B COOTBETCTBUHU C TMOCTaBJICHHON
3aJ1a4ueH;

pasnuyaTh NOAXOJbl K MOCTPOCHHUIO COBPEMEHHOW MHOIOLIAPCTBEHHOW CHUCTEMBI
OpraHUYeCKOr0 MHpA, CPAaBHUBATH €€ C MPEAIIECTBYIOIIMMHU CUCTEMaMU U BBISIBISATH
MIPEUMYIIIECTBRA;

pasziInyarth MOAXOJbI K MOCTPOEHUIO COBPEMEHHON CHCTEMBI BBICIIMX PACTECHUMN
(amOpuodur);

ONMKCHIBATH CTPOECHHE U  KUZHENEATEIbHOCTh PACTUTEIBHOIO OpraHu3Ma
(Ha mpUMepe MOKPHITOCEMEHHBIX, WU IIBETKOBBIX): MOTJIOIIEHUE BOJIBI U MUHEPAIILHOE
nuTaHue, (QOTOCUHTE3, JbIXaHWE, TPAHCHOPT BEIIECTB, POCT, Pa3MHOKEHHUE,
pa3BUTHE, CBSI3b CTPOCHHUSI BEre€TATMBHBIX M I'€HEPATUBHBIX OPTraHOB PACTEHUU C MX
GYHKIUSAMU;

pa3iinyaTh BEr€TaTUBHBIE OPTaHbl PACTEHUH HA MONIEPEYHBIX U MTPOJIOJIBHBIX Cpe3ax,
ONPENEIISATh TUIl CTPOCHUSI BET€TATUBHBIX OPraHOB;

pasyinyaTh U ONMKUCHIBATH )KUBBIE U TepOApHBIE IK3EMIUISIPBI PACTEHUMN 10 3aJaHHOMY
MJIaHy, 9YaCTH PACTCHUN MO0 M300paKEHUSAM, CXeMaM, MOJIEIISAM, MYJIsDKaM, peiabedHbIM
Ta0IUIIaM;
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XapaKTEpHU30BaTh MPU3HAKKA PACTEHHM, YPOBHM OPraHU3alUU PACTUTEIBHOTO
OpraHu3Ma, YacTU PACTEHUM: KJIETKH, TKAHH, OPraHbl, CUCTEMBI OPraHOB, OPTaHU3M,
OOBSACHATH, B UEM 3aKJIFOYAKOTCS OCOOEHHOCTH OPIaHU3MEHHOI'O YPOBHS KU3HH;

XapaKTEepHU30BaTh OCHOBHBIC TPYMNIbI OJHOKJIETOYHBIX OPTaHU3MOB M BBISBIISITH
MEXy HUMH 3BOJIOLUOHHOE POJICTBO;

BBITIOJIHATH MPAKTHUYECKUE PAOOTHI 110 COOPY U aHATIM3Y MaTepuraia OJJHOKIETOYHBIX
¥ MHOTOKJIETOUHBIX OPTaHU3MOB U3 TUIIUYHBIX OMOTOIMOB,;

BBISIBJISITH 3aKOHOMEPHOCTH U MOP(HOPHU3NOIOTUYECKUE aJaNTalud PACTEHUH
K Pa3JIMYHBIM YCIOBUSM OOUTAHUS, HAXOJUTh KOPPEISILIUU MEXIYy CTPOCHHEM OpraHa u
BBITIOJTHSIEMOU UM (DYHKITHEH;

CpPaBHUBATH PACTUTENIbHBIE TKAHU U OPTraHbl pACTEHUN MEXTy COOOM;

BBITIOJIHSATH IPAKTUYECKUE U JTAOOPATOPHBIE pa0OTHI 110 MOP(POJIOTUU U (PU3HOJIOTUN
pacTeHUi, B TOM 4UCie pabOThl C MUKPOCKOIIOM C MOCTOSHHBIMH ((PUKCUPOBAHHBIMU) U
BPEMEHHBIMU MHKpOIIpEnapaTamM, HCCIEI0BAaTEIbCKUE PAadOTHl C HMCIOJb30BaHUEM
pUOOPOB U HHCTPYMEHTOB UG POBOI JabOpaTOpuu;

MMOHUMATh  MEXaHU3Mbl  CAMOBOCIPOM3BEIEHUS  KJIETOK,  OINEpPUPOBAThH
IPEJICTAaBICHUSMHA O MUTO3€ U MEH03€, O POJIM KJIETOYHOTO sI/Ipa, CTPOCHUU U (PYHKIIUU
XpOMOCOM;

XapaKTEPHU30BaTh NPOLECCHI )KU3HEACATEIBHOCTH PACTEHUI: MOIVIOLIEHUE BOABI U
MUHEpaIbHOE MUTaHUe, POTOCUHTE3, AbIXaHUE, POCT, PA3BUTHUE, CITIOCOOBI ECTECTBEHHOTO
Y UCKYCCTBEHHOI'O BET€TaTUBHOIO PA3MHOKEHUS, CEMEHHOE Pa3MHOKEHHE (Ha IIpUMeEpE
MMOKPBITOCEMEHHBIX, UJTU I[BETKOBBIX );

XapaKTEepHU30BaTh OCHOBHBIE 3TAIbl OHTOTE€HE3a PACTEHU, ONIEPUPOBATH 3HAHUSIMU
O MPUYMHAX PACTIPOCTPAaHEHHBIX MH(PEKIMOHHBIX OOJie3HEH pacTeHUd, MOHUMATh
NPUHIUIBEL TPOPMIAKTUKA W JIedeHUs OoJie3HeH, MOHWMATh NPHUHIMIB OOPHOBI
C MaTOT€HAMU U BPEAUTENIIMHU PACTEHU;

BBISIBJISITH NPUYMHHO-CIICACTBEHHBIE CBSI3W MEXIy CTpPO€HHEM H (DyHKUIUAMU
TKaHEN U OPraHOB PACTEHUM, CTPOCHUEM U KU3HEEATEIbHOCTHIO PACTEHUM;

KJIACCU(PUIIMPOBATH PACTEHUS M UX YACTH MO Pa3HbIM OCHOBAHMSIM;

OOBSACHSTH POJIb PACTEHUI B IPUPOAE U KM3HU YEJIOBEKA: 3HaUYeHHE (POTOCHHTE3A
B MpPUPOJE U B JKU3HU UEJIOBEKAa, OMOJIOrMYECKOE U XO34MCTBEHHOE 3HAYCHUE
BHUJIOU3MEHEHHBIX TOOEroB, XO34WCTBEHHOE 3HAYEHHME BETr€TaTUBHOIO PA3MHOMKEHUS,
OIEepUpPOBATh NPEJICTABIECHUSAMH O T€HE, OCHOBAaX F'€HETUYECKON MHKEHEPHH;

MIPUMEHSTH TIOJyYCHHBIC 3HAHUS /IS BBIPAIMBAHUS U Pa3MHOXKEHHS KYJIbTYPHBIX
pacTeHU;

UCIIOJIb30BaTh METOJbl OMOJIOTUM: MPOBOJUTH HAOIOJECHUS 3a PACTCHUSIMH,
ONHUCHIBATh PACTEHHs] W HMX YaCTH, CTAaBUTh MPOCTEHIINE OWOJIOTUYECKUE OIBITHI
U DKCIIEPUMEHTHI,

coOJI01aTh MpaBuiia 0€30MaCHOTO TpyJa MpH padoTe ¢ yueOHbIM U J1a00paTOPHBIM
00OpyIOBaHUEM, XUMHUYECKON IMOCYJOM B COOTBETCTBUM C MHCTPYKIUSIMH Ha YpOKE
Y BO BHEYPOUYHOU JIEATEIBHOCTH;
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XapakTepu30BaTh  MPUHLUIB  KiIaccU(UKAlMM  pacTEHHid, OCHOBHBIE
CUCTEMATUYECKUE TPYIIIbI PACTCHUI;

NPUBOJIUTh TPUMEPHl BKJaga poccuiickux (B ToM uyucie H.M. Baswios,
N.B. Muuypun) u 3apyoexxusix (B Tom uncie K. Jlunnei, JI. [1actep) yu€Hbix B pazBUTHE
HAyK O PacTEeHUsIX, rpudax, OaKTepusax u apxeii;

MPUMEHSTH OMOJIOTUYECKHE TEPMHUHBI U MMOHATHS (B TOM Uncie: O0TaHUKA, IKOJIOTHS
pacTeHui, MUKOJOTHUS, aldblOJOTUs, MUKPOOHMOJOTHs, OaKTEepUOJIOrHs, CUCTEMATHKA,
IapCTBO, OTAEJ, Kjacc, CEMEHCTBO, POJ, BHUJ, *U3HEHHass (opMa pacTeHuM, cpeaa
oOWTaHUsA, PACTUTEIBHOE COOOIIECTBO, CIIOPOBBIE PACTEHUS, CEMEHHBIE DPACTECHMS,
KpacHbI€ BOJOPOCIIH, 3€JIEHBIE BOJIOPOCIIH, XapOBbI€ BOJOPOCIIH, MXH, IJIAyHbI, XBOLIH,
NarlOPOTHUKM,  XBOWHBIE,  IOKPBITOCEMEHHbIE,  OakTepuu,  apxeu, IpHOBbI,
CTPaMEHOIUJIOBBIE) B COOTBETCTBUH C MTOCTABJICHHOM 3a/1aueii;

pa3nauyaTh M ONKMCHIBATh >KMBBIE M TrepOapHbIEe 3K3EMIUISIPbl PAacTEHM, 4acTu
pacTeHUi MO H300paKEHUSIM, CXeMaM, MOJEISAM, MYJsDKaM, pelbeHBIM Tadiuuam,
rpuObI IO U300pAKEHUSAM, CXEMaM, MyJsbKaM, OaKTEpUU IO U300paKEHUSIM;

BBISIBJIATh TPU3HAKH KJIACCOB TMOKPBHITOCEMEHHBIX, WJIM ILIBETKOBBIX, CEMEHCTB
JBYIOJIbHBIX U OJTHOJOJIBHBIX PACTECHUM;

ONpPENENATh CHCTEMAaTHUYECKOE MOJIOKEHUE PACTUTENBHOTO OpraHu3ma (Ha nmpuMepe
MOKPBITOCEMEHHBIX, WJIM IIBETKOBBIX) C IOMOILBIO ONPEECIUTEIbHON KapTOUKH;

BBINIOJIHATh MPAKTHYECKUE U JIA0OpAaTOpHbIE paOOTHI MO CUCTEMATHUKE PacTeHU,
aJIbrOJIOTUM, MHMKOJIOTUM M MHUKpPOOUOJIOTMH, B TOM 4HCIE pabOThl ¢ MHUKPOCKOIOM
C TOCTOSIHHbIMH  ((PUKCHUpPOBAaHHBIMM) M  BPEMEHHBIMHM  MHKpOIIpEnapaTami,
MCCJIEI0BATENbCKUE PA0O0THI ¢ UCIOJIb30BAHUEM MPUOOPOB U MHCTPYMEHTOB LU(DPOBOIA
naboparopuu;

BBIICIIATh CYIIECTBEHHBIE NMPU3HAKU CTPOEHUS W KU3HEIAEATEIbHOCTH PACTEHUH,
OakTtepuii, apxel, rpuloB;

MIPOBOJIUTH OMHCAHUE M CPAaBHHUBATh MEXIY cO00il pacTeHus, rpudbl, OakTepuw,
apxeu 10 33JaHHOMY IUIaHy, JA€JIaTh BBIBOJBI HA OCHOBE CPABHEHMUS;

OBJIaJICBaTh OCHOBaMM OHBOJIIOUMOHHOW Teopun Y. JlapBuHa, XapakTepu3oBaThb
OCHOBHBIE ATallbl Pa3BUTHS U KU3HU Ha 3€MJI€, ONMCHIBATH YCIOKHEHUE OpraHU3alMH
pacTeHui B XOJ€ IBOJIIOLMU PACTUTEIBHOTO MUpPA HA 3EMIIE;

BBISIBJISITH YEPTHl MPUCIIOCOOTICHHOCTH PACTEHHM K cpeae oOuTaHMs, 3HAYCHHE
HKOJIOTUYECKUX (PAKTOPOB JIJIsl PACTCHHUI;

NOHUMaTh OCOOEHHOCTH HAJOPTraHU3MEHHOTO YPOBHS OpraHW3aluy >KU3HHU,
XapaKTepU30BaTh PACTUTENbHbBIE COOOIIECTBA, CE30HHBIC U MOCTYIATEIbHbIE U3MEHEHUS
PACTUTENbHBIX COOOIIECTB, PACTUTEIBLHOCTh (PACTUTENbHBIA MOKPOB) MPUPOAHBIX 30H
3emiid, CBOOOAHO ONEPUPOBATH MOHATUSMHU: SKOCHUCTEMa, KOJOTHYecKas MUpaMuja,
Tpoduueckas ceTb, OopazHooOpasue;

IIPUBOJANTH IPUMEPHI KYJBTYPHBIX PACTEHUI M MX 3HAYEHUS B )KU3HHU YEJIOBEKA,
XapaKTepU30BaTh MPU3HAKU PAacTEHUI, OOBACHATH HAMYME B MpeAesiaX OJHOTO BUAA
pacTeHuid ¢GopM, KOHTPACTHBIX MO OAHOMY M TOMY € MpPH3HAKy, OIEpPHUpPOBAThH
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NOHATUSMU: (DEHOTHI, T€HOTHI, HACJIEICTBEHHOCTh M W3MEHUYMBOCTH, pazHOOOpasue
pacTeHUii 1 MUKPOOTPaHU3MOB, COPT, IITAMM;

IOHUMATh IPUYUHBI U 3HATh MEPBI OXPaHbl PACTUTEIBLHOIO MUpPa 3eMJIH, CBOOOAHO
ONEpUPOBATh MOHATUSAMHU: 0COO0 OXpaHsSIEMbI€ MPUPOJHBIE TEPPUTOPHUH (pPE3EpBATHI),
3aMOBEHUKY, HAlMOHAJIbHBIE MapKH, OuocdepHble pe3epBaThl, 3HaTh, YTO TaKOE
Kpacnas kuawura;

packpbIBaTh pOJIb PACTEHHM, TPpUOOB, OAKTEPUl M apxeil, CTPAMEHOIHJIOBBIX
B IPHUPOJHBIX  COOOLIECTBaX, B  XO3AWCTBEHHOM  JEATEIBbHOCTH  YEJIOBEKA
1 €ro IMOBCEAHEBHOM JKU3HM;

JEMOHCTPUPOBaTh Ha KOHKPETHBIX IpPUMEpPax CBA3b 3HAHUM 1O OHOJIOrUM
CO 3HaHUSIMM 110 MaTeMaTHKe, (PU3HKe, reorpapuu, TUTEpaType, TEXHOIOTUH, IPEeAMETaM
T'YMaHUTAPHOTO IIUKJIA, Pa3JIMYHBIMU BUJAMU UCKYCCTBA;

UCIIOJb30BaTh METOJbl OHMOJIOTHMHU: MPOBOAUTH HAOJIOJEHUS 3a PACTEHUSIMU,
OakTepusiMu, TrpuOaMH, JMIIAWHUKAMHU, OMNMUCHIBaTh WX, CTaBUTh MPOCTEHIINE
OMOJIOTUYECKHUE ONBITHI U IKCIIEPUMEHTHI;

BlIaZeTh npuémMamMu paboThl ¢ OMoNOrMdeckoil mHpopmamueit: GopMyIupoBaTh
OCHOBAHMS ISl U3BJICYEHUSI U 0000IIEHN HHPOPMALIMA U3 HECKOJIBKUX UCTOYHUKOB,
peoOpa3oBbIBaTh HHPOPMAIIMIO U3 OJTHOM 3HAKOBOW CUCTEMBI B IPYTYIO;

CO3/1aBaTh NMUCbMEHHBIE U YCTHBIE COOOLICHMS, UCITIONb3Yys MOHATUHHBINA anmapar
U3y4aeMoro pasziena OWOJOrMH, CONPOBOXKJIATh BBICTYIUICHHE Mpe3eHTaluen
C YU4ETOM 0COOEHHOCTEN ayAUTOPUU O0YUaIOIINXCS;

MPOSBIISITH UHTEPEC K YIIIYOJICHUIO OMOJIOTMYECKUX 3HAHUW U BBIOOPY OMOJIOTHH
KaK MpOoQMIBHOTO MpeMETa Ha YPOBHE CPEAHEro oouero oopasoBaHus s Oynyiien
poheCCHOHAIBHOM JIEATEILHOCTH B 00JacTH OWOJOTHM, MEIUIIMHBI, DKOJOTHH,
CEJIbCKOTO X0351CTBA, MUIIEBOU MPOMBIIIJIEHHOCTH;

BIaZeTh npuéMamMu paboTel ¢ uHGpopmanuen: (opMyaupoBaTh OCHOBAHHUS
JUIST U3BJICYCHHUS H 0000mIeHusT WHGOpMAIMK W3 HECKOJIbKUX HCTOYHUKOB (2—
3), npeoOpa3oBbIBaTh HH(POPMALIMIO U3 OJHON 3HAKOBOM CHCTEMBI B IPYTYIO.

[IpenMeTHble pe3yibTaThl OCBOCHHUS MpOrpaMMbl MO Ouojoruu (yriryOJIEHHBIM
YPOBEHB) K KOHIly 0Oy4YeHHs B 8 KJacce:

XapaKTEPU30BaTh 300JI0THIO M MHUKOJIOTHIO KaK OMOJIOTHYECKUE HAYKH, UX Pa3IeIibl
U CBSI3b C IPYTUMU HAYKaMU U TEXHUKOM;

XapaKTeprU30BaTh MPUHIMUILI KJIACCU(PUKAIIMU KUBOTHBIX, BHJ KaK OCHOBHYIO
CUCTEMAaTHUYECKYI0 KaTerOpHIO0, OCHOBHBIC CHCTEMATUUYECKHUE TPYIIbl >KUBOTHBIX
(cTpekaroniue, Koab4aThle YePBU, MOJUTFOCKH, INIOCKUE YEPBH, YWICHUCTOHOTHE, KPYTJIbIC
YEepBU, XOPJIOBHIE);

NPUBOJIUTH MPUMEPHl BKJIaga poccuiickux (B ToMm umcie A.O. KoayeBckuii,
K.M. Ckpsabun) u 3apyoOexnsix (B Tom unciie A. JleBenryk, XK. KioBbe, O. ['ekkenn)
Y4YEHBIX B pa3BUTHE HAYK O )KUBOTHBIX;
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MPUMEHSATh OMOJIOTHYECKHE TEPMHUHBI W TOHATHSA (B TOM YHCIIC: MHKOJIOTHS,
300JI0T U1, SKOJIOTUS dKUBOTHBIX, ATOJOTHS, MAJIIE0300JI0T s, CHCTEMATHKA, [IAPCTBO, THII,
OTpsiJl, CEMEUCTBO, POJI, BUJI, )KUBOTHAS KJIETKA, TpUOHAs KJIETKA, )KUBOTHAs TKaHb, OPTaH
’KUBOTHOTO, CUCTEMBbI OPTaHOB >KMUBOTHOTO, KUBOTHBIA OpraHU3M, MUTaHUE, AbIXaHHE,
poCT, pa3BUTHE, KPOBOOOpAIllEHHE, BBIACIICHHUE, OMOpa, JBWKEHUE, DPA3MHOKCHHE,
MapTeHOTEHE3, Pa3paXuMOCThb, pedIieKkc, OpraHbl 4yBCTB, IOBEICHUE, Cpeia OOUTaHNUA,
MIPUPOIHOE COOOIIECTBO) B COOTBETCTBUHM C IMOCTABJICHHOM 3a/1a4uei;

packpbiBaTh OOIIME TMPU3HAKK >KUBOTHBIX W TPHOOB, YPOBHU OpraHU3alUU
’KUBOTHOT'O ¥ TPUOHOIO OpraHn3ma;

CpPaBHUBATDH KUBOTHBIE TKAHU U OPTaHBI d)KUBOTHBIX MEXKITY COOOM;

CpPaBHUBATh CHUCTEMBbI OPraHOB MEXIy COOOW W OmpenensTh 3aKOHOMEPHOCTU
CTPOCHHSI CHCTEM OPTaHOB B 3aBHCUMOCTH OT BBITIOJIHAEMON UMH (DYHKIINH;

ONHUCHIBATh CTPOEHUE U IKU3HEAEATEIBHOCTh JKMBOTHOIO OpraHM3Ma: OMOpy
U JIBIDKCHHE, TUTAaHUE U TUIICBapEeHHE, JbIXaHUE U TPAHCIOPT BEIIECTB, BHIJCICHUE,
PETYJIALNIO U TOBEACHUE, POCT, PAa3MHOKEHUE U PA3BUTHE;

ONUCHIBATh PA3IUYHBIC THIBl PA3MHOXKEHUS JHKUBOTHBIX: THAPOCTATUYECKYIO
JIOKOMOIIMIO, JIOKOMOLIMIO TPU TOMOIIM THAPOCKENETa, JOKOMOLMIO MNpPU HMOMOIIU
PBIUKHBIX KOHEYHOCTEH, THUIBI KU3HEHHBIX IHUKIJIOB, MPSMOE W HEMPSMOE Pa3BUTHE
y HaCEKOMBIX;

XapaKTepU30BaTh MPOIECCHl  KUZHEACSITEIPHOCTH  JKMBOTHBIX  M3y4aeMbIX
CUCTEMATHYECKUX TPYMI: JBWKCHUE, NUTAHUE, JbIXaHUE, TPAHCIOPT BEIIECTB,
BbIJIEJICHUE, PETYIIALNIO, TOBEACHUE, POCT, pa3BUTHE, PA3MHOKECHHUE;

BBISIBIISATD MIPUYHHHO-CJICICTBCHHBIC CBSI3U MEXITY CTPOCHHEM,
KU3BHENIEATCTLHOCTBI0O W CPENoil OOMTaHUS JKUBOTHBIX M TPUOOB HU3Y4aeMbIX
CUCTEMATHYCCKUX TPYIIIT;

pas3IuyaTh M OMMHUCHIBATH JKUBOTHBIX U TPUOBI M3y9aeMbIX CUCTEMAaTHYECCKUX TPYIIIT,
OTJICTIbHBIE OpPTaHbl U CUCTEMBI OPTaHOB KMBOTHOTO TIO CXEMaM, MOJIEIISIM, MYJishKam,
penbedHBIM TabIHIIaM;

BBISIBIISITH MPU3HAKU KJIACCOB WICHHUCTOHOTUX W XOPJOBBIX, OTPSIOB HACEKOMBIX U
MJIEKOTTUTAIOIINX

BBITIOJIHATh TPAKTUYECKUE M JabopaTopHble paboThl MO MOPGOJIOTHH TPUOOB,
1o Mop(hoJIOTHH, aHATOMUH, (PU3NOIOTHH U TTIOBEICHUIO )KUBOTHBIX, B TOM UHCIIe pabOThI
C  MHUKPOCKOTIOM €  TIOCTOSSHHbIMH  ((DUKCUPOBAaHHBIMH) W  BPEMEHHBIMHU
MUKpOIIpenapaTaMu, HUCCIIEI0BaTeIbCKhUe padoThl C HCHOJIb30BAaHUEM MNPHOOPOB
Y MHCTPYMEHTOB LM (DpoBOii 1abopaTtopuu;

CpPaBHHMBATh TPEACTABUTENEH OTIEIBHBIX CHCTEMATUYECKUX TPYIII >KUBOTHBIX U
rpuOOB U JIeNIaTh BHIBOJBI HA OCHOBE CPABHCHHS,;

KJIacCU(PUIIMPOBATh KUBOTHBIX HA OCHOBAaHUM OCOOCHHOCTEH  CTpOEHUS
Y UHVBUIYaTbHOTO PA3BUTHS,

BBISIBJISITH UEPTHI MIPUCIIOCOOJICHHOCTH JKUBOTHBIX M TPHUOOB K Cpele OOWTaHWs,
3HAYEHUE IKOJIOTUIECKUX (PAaKTOPOB JJISl )KUBOTHBIX;
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BBISIBJISITH B3aMMOCBSI3M KUBOTHBIX M T'PUOOB B MPUPOIHBIX COOOIIECTBAX, LEMU
MUTaHUS;

yCTaHABJIMBATh B3aUMOCBSI3H MEX]y THUIIOM IOJOCTHU Te€ja, TUIIOM KPOBEHOCHOU U
BBIICJIUTEILHON CUCTEMBI;

yCTaHABJIMBATh B3AUMOCBSI3U KUBOTHBIX C PACTCHUSIMU, TPUOAMHU, TUIIIAMHUKAMUA U
OaKTepusiMU B IPUPOJHBIX COOOIIECTBAX;

YCTaHABIMBAaTh B3aUMOCBSI3M MEX]Y CTPOCHHEM IKMUBOTHOIO U  Cpeaou
ero oOMTaHUS;

XapakTepu30BaTh JKUBOTHBIX W TpPUOBI MPHUPOJIHBIX 30H 3E€MJIM, OCHOBHBIE
3aKOHOMEPHOCTH PaCIpPOCTPaHEHUS )KUBOTHBIX U TPUOOB 1O IJIAHETE;

pacKpbIBaTh POJIb )KUBOTHBIX U IPUOOB B MPUPOIHBIX COOOIIECTBAX;

PacKpbIBaTh pOJib TPUOOB B €ECTECTBEHHBIX SKOCUCTEMAX U COOOILECTBAX;

pacKpbIBaTh POJIb JOMAIIHUX U HEMPOAYKTHBHBIX KUBOTHBIX B JKM3HHU YEJIOBEKA,
pOJIb NPOMBICIIOBBIX JKMBOTHBIX B XO3SMCTBEHHOM JEATEIBHOCTH YEJIOBEKA U €ro
MOBCEJHEBHOM  KM3HHU,  OOBSCHATH  3HAYEHUE  HKUBOTHBIX B  IPUPOJIE
Y )KU3HHU YEJIOBEKa;

MMOHUMAaTh MPUYUHBI U 3HATh MEPBI OXPaHbl ’)KUBOTHOTO MHpa 3€MJIH;

MOHUMAaTh (YHKUIMUHW OpPraHOB U CHUCTEM OPraHOB >XMBOTHOTO B KOHTEKCTE
aJanTanyy K OKpyXarouen cpee;

JE€MOHCTPUPOBaTh HAa KOHKPETHBIX IIpUMEpax CBs3b 3HAHUW 1O OWOJIOTUH
CO 3HAHMUSAMHM [0 MaTeMaTuke, (QU3MKe, XUMUH, reorpapuu, TEXHOJIOTHH, MpeIMeTaM
T'YMaHUTAPHOTO IIUKJIOB, Pa3IMYHBIMU BUIAMU UCKYCCTBA;

UCIIOJb30BaTh METOJIbl OMOJIOTMM: TPOBOAUTH HAOMIOACHUSA 32 KUBOTHBIMH,
ONKCHIBATh JKMUBOTHBIX, MX OpraHbl U CHCTEMBI OpPraHOB, CTaBUTh MPOCTEWUIINE
OMOJIOTUYECKHUE ONBITHI U IKCIIEPUMEHTHI;

BIAZETh NpuéMamMu padboThl ¢ uHbopmalmeil: GopMyaupoBaTb OCHOBAHHS IJIA
U3BJCUCHUS © 0000IIeHNs WHPOpPMAIMM W3 HECKOJbKUX HCTOYHHUKOB (3—4),
npeoOpa3oBbIBaTh MH()OPMAIUIO U3 OJHOW 3HAKOBOM CUCTEMBI B IPYTYIO;

CO371aBaTh MUCbMEHHBIE M YCTHBIE COOOLIEHUS, UCIIONb3Ysl MOHATUNUHBIN anmapar
M3y4aeMoro pasjesa OMOoJIOTuH, COMPOBOXKIATh BHICTYIJICHUE MPE3EHTAe ¢ yU4ETOM
0COOCHHOCTEH ayIUTOPUU 00YyUaIOIINXCS.

[IpenMeTHbIe pe3yiabTaThl OCBOCHMSI MPOrpaMMbl MO OHOJOTHH (YriTyOJEHHBIN
YPOBEHB) K KOHITy OOy4YeHHs B 9 KJjacce:

XapaKTepHU30BaTh HAYKU O YEJIOBEKE (AHTPOMOJIOTHUIO, aHATOMHIO, (HPU3MOJIOTHIO,
MEJUIMHY, TUCTOJIOTHIO, IIUTOJIOTHIO U IPYTUE) U UX CBSI3U C APYTMMH HayKamu;

OOBACHATH  MOJIOKEHUE  4YeJIOBeKa B  CHUCTEME  OpPraHMYEeCKOro  MHpa,
€ro MPOUCXOXKIACHUE, MPUCIOCOOJICHHOCTh K Pa3JIMYHBIM 3KOJOTHYECKUM (haKTopam,
OTJINYMS YEJIOBEKA OT JPYTUX KUBOTHBIX, POJICTBO YEJIOBEUYECKHX PAC, OCHOBHBIE ATAIbI
1 (haKTOPBI SBOJTIOLNUN YEIOBEKA;
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NPUBOAMTH NIpPHUMEPHl BKiana poccuiickux (B ToM uwmcine W.II. IlaBnos,
N.N. MeuHuKOB U JIpyrue) U 3apyO0exHbixX (B ToM unciie 1. Dpnux u apyrue) ydyéHbix
B Pa3BUTHUE MPEACTABICHUIN 00 aHATOMUH, O (PU3UOJIOTHU U APYTUX HAYKAX O YEJIOBEKE;

MPUMEHATHh OWOJIOTUYECKUE TEPMHUHBI M MOHATHS (B TOM YHMCIIE: LMTOJOTHS,
THCTOJIOTHSI, aHATOMHUS 4YeJOBeKa, (DMU3HOJOTHS YeJIOBEeKa, TMTMEHA, aHTPOMOJOTHS,
9KOJIOTUSl 4YEJIOBEKa, KIJIETKa, TKAaHb, OpraH, CHCTEMa OpPraHoB, MHUTAHHUE, IbIXaHUE,
KpoBoOOpalieHe, 0OMEH BEIIECTB M MPEBPALICHUE SHEPTUH, JIBHIKEHHE, BBIICICHUE,
pOCT, pa3BUTHE, MOBEICHHUE, PA3MHOXKEHHE, PA3APA)KUMOCTh, PErYJSLUsA, TOMEOCTa3s,
BHYTPEHHSIS Cpe/la, UIMMYHUTET) B COOTBETCTBHUH C MTOCTaBICHHOM 3a1auei;

MPOBOAUTH OINHMCAHME MO BHEIIHEMY BHUIY (M300paXeHUI0), cXemaMm OOIIHMX
MIPU3HAKOB OPraHU3Ma YEJIOBEKA, YPOBHEN €ro OpraHu3alyu: KJIETKH, TKAaHH, OPTaHBbI,
CUCTEMBI OPTaHOB, OPTraHU3M;

CpPaBHUBATH KJIETKM Pa3HbIX TKAHEW, TPYII TKaHEH, OpraHbl, CUCTEMbl OPTaHOB
YeJIOBEKa, IPOLIECCHl JKU3HEACSITENbHOCTH OpraHu3Ma YeJOBEKa, JeJIaTh BBIBOJbI
Ha OCHOBE CPAaBHEHHS;

XapaKTEpPHU30BaTh MEXaHU3MbI CAMOBOCIIPOU3BEICHHS KIIETOK, CPABHUBATh MUTO3 U
MEHO03, XapaKTepu30BaThb pOJIb KIETOYHOIO sapa B JEJIEHUH KIETOK, CTPOCHHUE
U (YHKIIMH XPOMOCOM;

MPUMEHSATH OMOJIOTUYECKHE TEPMUHBI U MOHATHS (T€H, TEeHETUYEeCKas NHKEHEPUS,
OMOTEXHOJIOTHSl, aJUIENb, TEHOTHUII, (PEHTOTHII, CKPELLIUBAHUE), TOHUMATh UX CYIIHOCTb;
XapaKTEpHU30BaTh OCHOBHBIE TIOJIOKEHUS KIETOYHOM TEOpUH, 3aKOHbI . Menneins,
XpPOMOCOMHYIO TE€OpHIO HacienctBeHHoctu T. Moprana, 3akoH Xapnau-BaiinOepra;

paznuyaTh OMOJIOTMYECKH aKTUBHBIE BELIECTBA (BUTAMUHBI, JEPMEHTHI, TOPMOHBI U
IpYTHE), BBIABIATh UX POJb B Mpoliecce 0OMEHa BEIIECTB M MPEBPAILEHUSI SHEPIUU;

XapaKTepHU30BaTh OMOJIOTMYECKHE MPOLECChl: OOMEH BEIIECTB M MpPEBpallCHUE
SHEPruY, NUTAHUE, JbIXaHWE, BbIJCJICHUE, TPAHCIOPT BEIIECTB, ABUXKEHUE, POCT,
peryisuuo QyHKIUN, HUMMYHHUTET, Pa3BUTHE, PA3MHOXKEHUE YEJIOBEKa;

BBISIBJISITh MPUYUHHO-CIICICTBEHHBIE CBSI3U MEX]y CTPOCHHEM KIIETOK, OPraHoB,
CUCTEM OpraHOB OpraHu3Ma 4YeloBeKa MU UuX (QYHKIUSAMHU, MEXKIYy CTPOCHHEM,
AKU3ZHENIEATEIbHOCTBIO U CPeloi OOUTAaHUS YETOBEKA;

MPUMEHATHh OMOJIOTMYECKUE MOJENU JUIsl BBISIBICHUS OCOOEHHOCTEW CTpOEHUs
¥ GYHKIIMOHUPOBAHUS OPTraHOB U CUCTEM OPraHOB UEJIOBEKa;

MPUMEHSATh OHUOJOTUYECKHE TEPMHUHBI W TOHATUS: MHUKpPOQIIOopa, MHUKPOOHOM,
MUKPOCHUMOUOHT;

OOBSCHATh HEUPOTYMOPAIbHYIO PETYJSIIUI0 TPOLECCOB KU3HEACSITEIbHOCTU
OpraHu3Ma 4YeJIOBEKa;

XapaKkTepu30BaTh W CpaBHUBaTh OE€3yCIOBHbIE U  YCIOBHBIE pPE(IIEKCHI,
HACJIEICTBEHHbIE U HEHACJIEICTBEHHBIE TPOrPaMMBbI MMOBEACHUSI, 0COOCHHOCTH BBICIIEH
HEPBHOM JI€ATEIbHOCTH YEJIOBEKA;

pa3nuuaTh  HAcCJEACTBEHHbIE M HEHACleACTBEHHble  (MH(EKIHOHHbIE,
HenH(EKIMOHHBIC) 3a00JIeBaHUSI YEJIOBEKA, OOBICHATh 3HAUCHHWE Mep MPOMUIAKTUKU
B IIPEyNPEXKICHUN 3a00JI€BaHUI YEIOBEKa,
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OOBSICHATh MPHUYMHBI HACJIEACTBEHHBIX 3a00JIEBAHUN YEIOBEKAa, MEXaHU3MBbI
BO3HUKHOBEHUSI HanboJiee pacinpoCTPaHEHHBIX U3 HUX, UCTHOJB3YS MPU ITOM MOHSATHUSA:
reH, MyTalMs, XpOMOCOMa, I'€HOM, CBOOOJHO OINEpUpOBATh 3HAHMSIMHU O MPUUYMHAX
pacnpocTpaHEHHBIX  WH(MEKIMOHHBIX  3a00JeBaHMIl  YEJIOBEKa,  IMPHHIIMIAX
OpoPUIAKTUKA W  JIEYEHUS PACIPOCTPAHEHHBIX HMHQPEKIMOHHBIX 3a00JeBaHUMN
YeJioBeKa, CBOOOAHO peliaTh KAa4eCTBEHHBIE M KOJWYECTBEHHBIE 3aJauM, OOBSICHATH
IOPUHIIUIIBI  COBPEMEHHBIX OMOMEAMIIMHCKUX METOJOB, JTHKH OHOMEIUIIMHCKUX
HCCJICIOBAHMI;

BBITIOJHATH MPAKTUYECKUE U TaOOpaTopHbIe pabOTHI M0 AHATOMHUH U (HPU3HOJIOTHH
YeJI0BEKa, B TOM YHUCIIE pabOThl ¢ MUKPOCKOIIOM C IMOCTOSIHHBIMU ((PUKCUPOBAaHHBIMU) U
BPEMEHHBIMU MHKpOIIpEnaparaMi, HMCCIEI0BATEIbCKHE PAadOThl C HMCIOJb30BaHUEM
pUOOPOB U HHCTPYMEHTOB UG POBOI JTabOpaTOpuu;

pemarh KAauyeCTBEHHbIE M KOJMYECTBEHHBIE 3a/Jaud, HCIOJIb3yS OCHOBHBIE
MOKa3aTed 3J0pPOBbSl YEJIOBEKAa, MPOBOJAMTH PACUYETHl U OLEHUBATH IOJTYYEHHBIE
3HAYCHUS;

apryMEHTHPOBAaTh OCHOBHBIE TNPUHIUIBI 37A0POBOr0 0O0pa3a >XKU3HU, METOJbI
3alUTHl U YKPEIJICHUS 370POBbsl YellIoBEKa: cOaJaHCUPOBAaHHOE MUTAHUE, COOJIIO/IEHUE
NpaBWJI JIMYHOW THUTUEHBI, 3aHATUSA (U3KYIBTYpOM U CIOPTOM, pallMOHAIbHAsS
OpraHu3alys TPyJa U MOJTHOLIEHHOTO OT/IbIXa, MO3UTUBHOE SMOIIMOHAIBHO-TICUXHUECKOE
COCTOSIHUE;

MCIIOJIb30BaTh MPUOOPETEHHBIE 3HAHUS UM YMEHHS Ji1 COOJIIOIEHUS 30pPOBOrO
oOpaza  >Ku3HU, COaJlaHCUPOBAHHOTO  MHUTaHUsA,  (PU3UYECKOM  aAKTUBHOCTH,
CTPECCOYCTOMYMBOCTH, JJI1 UCKITFOUEHHS BPEIHBIX MPUBBIUEK, 3aBUCUMOCTEH;

BIIAJETh MPUEMAMH OKa3aHUs MEPBOM MOMOIIM YEJIOBEKY MPU MOTEpE CO3HAHUS,
COJIHEYHOM M TEIJIOBOM YyJlapaxX, OTPABJICHHH, YTOIUIEHWU, KPOBOTEUEHHH, TpPaBMax
MSTKUX TKaHeH, KOCTeH cKelieTa, OpraHoOB YyBCTB, 0KOraX U OMOPOXKEHHH,

BIaJeTh npuémMamu paboTel ¢ uHPoOpManuen: (GopMyIUpoBaTh OCHOBAHUS
JUIA M3BJICYCHUS W 0000IIEHUS WHPOPMAMU W3 HECKOJIBKMX HCTOYHMKOB (4-5),
peoOpa3oBbIBATh MHPOPMAIUIO U3 OJTHOI 3HAKOBOM CUCTEMBI B JPYTYIO;

MCIIOJIb30BaTh METOJbl OMOJOrUU: HAOJI0AATh, U3MEPATh, OMUCHIBATH OPTraHHU3M
YeJIOBEKa U MPOIECCHI €T0 KU3HEAEITeIbHOCTH, TPOBOAUTH MPOCTEHIIINE UCCIIEIOBAHUS
OpraHu3Ma 4YeJIoBeKa U OOBACHATh UX PE3yJIbTaThI;

coOro1aTh MpaBuiia 0€30MacHOTO TPpyJa MpH padoTe ¢ y4eOHBIM U J1a00paTOPHBIM
000pyJ0OBaHUEM, XMMUYECKON MOCYJI0i B COOTBETCTBUU C MHCTPYKLUSMH Ha YPOKE U
BO BHEYPOUHOM JESATEIBHOCTH;

BJaJeTh npuémMamMu padboTel ¢ uHbopmaimen: (GopMyIUpoBaTH OCHOBAHUS
JUTSL U3BJICUEHUS U 000011eHNsI HHGOPMAIIMU U3 HECKOJIBKUX UCTOUHUKOB;

00BSACHSTH 3HaUEHUE PAa0OT MO pacuupoBKe TEHOMOB BUPYCOB, OaKTepHii, IpuOOB,
pacTeHUN W KUBOTHBIX, XapaKTEPU30BaTh MOJXOJbl K aHAIU3y OOJBIINX JaHHBIX
B OMOJIOTMH, XapaKTEPU30BaTh LEIU U 3aa4i OMOMH(POPMATUKHY;
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CO3/1aBaTh MHCbMEHHBIE M YCTHBIE COOOIICHUS, UCTIONb3ys MOHATUHHBINA anmapar
M3YYEHHOTO pasjieia OMOJOTHH, COMPOBOXKIATH BHICTYINICHUE MPE3EHTAIEH ¢ YUYETOM
O0COOEHHOCTEH ayIUTOPUU 00YUaAIOIINXCS;

MPOSBIISATH MHTEPEC K YIUIYOJICHUIO OMOJIOTUYECKUX 3HAHUN U BBIOOPY OMOJIOTHH
KaK Tpo(HIBHOTO TIpeMeTa Ha YPOBHE CpeaHero olmiero oopazoBanus ajsi Oyaymien
po(eCCUOHATIBHON NI€ATEIBbHOCTH B 00JacTh OWOJIOTMH, METULUHBI, IICUXOJOTUU U
JIPYTUX HAIPABJICHUM.
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7 KIIACC

HaumenoBanue

No KonunuectBo OCHOBHBIE BU/IBI JICSITEILHOCTH
pa3/iesioB U TEM [IporpammHoOe copepKaHue

n/m 9acoB 00yYarommxcst

y4eOHOTO0 IpeameTa
1. BBenenue
1.1 | Beenenue 5 [uTomorus — Hayka O KJIETKE. O3HaKOMJIEHHE CO CTPOCHUEM

CoBpemeHHas KIETOYHAs TEOPHS.

Kinerka — eqununa crpoenus,
YKA3HENIEATEIIbHOCTH U Pa3MHOKECHUS
KABOTO. XUMUYECKUN COCTAB KJIETKH.
CrpyKkTypHas opraHu3aius KJIEeTKH.
DYKapUOTHBIE U IPOKAPUOTHBIEC KIIETKHU.
MewMmb0Opana. Llutonnazma. OpraHouibl.
Ennnas memOpanHas cuctema KIETKH.
MuToxonapuu u nactuasl. Llutockener u
Opra”HouAbl ABMXKEHUA. Anp0o. XpOMOCOMBI.
I'ensl. Y nBoenue xpomocoM. [InonaHocTs
kieTku. Kinetounsiit nuki. Mutos. Meiios.
Pazmuoxenne. Turbl KU3HEHHBIX LIUKIIOB.
Bupycosorus — Hayka o BUpycax.

Bupycsl — HekeTouHbIe (HOPMBI.

Bxiaa poccuiickux u 3apyOeKHBIX YUEHBIX
B Pa3BUTHE BUPYCOJIOTMU. BupycHble
3a0071€BaHuUsl PACTEHU, )KUBOTHBIX U
yenoBeka. Mepsl mpoduIaKTUKN BUPYCHBIX

kieTku. McciienoBanme XuMuuecKkoro
COCTaBa KJIETKUA. APTyMEHTUPOBAHUE
JIOBOJOB O KJIETKE KaK €IMHUIIE
CTPOCHHUS U KUZHEACATEILHOCTH
opranu3MoB. OnpeeneHue

10 BHEIITHEMY BUTY (M300paKEHUAM
U CXeMaM) OPTaHOUJIOB KJIETKH.
PackpbITHEe TEpMUHOB U MTOHATHI
«KJIETOYHOE SIIPO», «XPOMOCOMBI»,
«ren». O0bSICHEHUE KIIETOYHOTO
LMKJIa, IEJICHUS SIAPA, PA3HULBI
MEXKly MEH030M U MUTO30M,
TarjIOUIHBIM U TUTIOUTHBIM
HabopoM xpomocoMm. PackpeiTue
CYIIHOCTH TEPMUHOB «0€CI0I0¢,
MIOJIOBOE Pa3MHOKEHUEY,
«GKM3HEHHBIN UK. OBaieHue
MpUEMAMU BETETaTUBHOTO
pa3MHOXKeHUs1. PacKpbITHE CYIIIHOCTH
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3a0oneBanuii. CoBpeMeHHas
KJIaCCU(PUKALKs OPraHu3MOB, OCHOBHBIE
npuHImunbl. Kinaccudukaiys opranusmMoB u
3BOJIIOLIMOHHOE yueHue. TeopHst 3BONTIOLUN
Yapib3za JlapuHa.

MeToabl HAy4YHOTO TO3HAHUS B OMOJIOTHH.
[TpaBua paboOThl CO CBETOBBIM
MHUKPOCKOIIOM. BpeMeHHBIE U TOCTOSIHHBIE
MHKponpenaparsl. Meroguka
MIPUTOTOBJICHUSI BPEMEHHBIX
MUKpONpenapaToB. MUKpOCKOIHS
ONTUYECKAs, DIIEKTPOHHAs, CKAHUPYIOILIas,
30H/0BasL.

Jlemoncmpayus NOPTPETOB YUEHBIX,
MUKpodoTorpaduit KICTOYHBIX CTPYKTYD,
BBITIOJTHEHHBIX C MOMOILBIO Pa3IMYHBIX
TUIIOB MUKPOCKOIIHU.

Jlabopamopnuie u npakmuueckue
pabomot.

[IpaBuia TeXxHUKH 0€30MaCHOCTH

IPY IPOBEICHNUH JIA0OPATOPHBIX U
IPAKTUIECKUX PadoT.

OCHOBBI MUKPOCKOIMH: IPUTOTOBJIEHNE
BPEMEHHBIX MpenapaToB u padbora ¢
MuKpockonom. OdopmiieHre pe3yabTaToB
paboThl C MUKPOCKOIIOM

TEPMHHOB «TaMeTOQUT» U
«cropoduT?.

O3HaKOMIIEHHE C TUIIAMU
KU3HEHHBIX ITUKJIOB.
ApryMeHTHpOBaHUE JOBOJIOB

0 BUpYCax, KaKk HEKJICTOYHBIX
dbopmax. O3HAKOMIIEHHE C BKJIAJIOM
POCCHICKUX U 3apyO€KHBIX YUEHBIX
B Pa3BUTHUE BUPYCOJIOTHUHU.
O3HaKOMJIEHHE C COBPEMEHHOU
KJaccudukanuend OpraHu3MoB,

C HBOJIIOLIMOHHBIM yueHueM Yapiib3a.
JapBuna. O3HaKOMJIEHUE

CO CTPOEHUEM U ITpaBUIaMH pabOThI
CO CBETOBBIM MUKPOCKOIIOM

HToro yacoB nmo teme
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2. bakTepuu u apxen

2.1 | bakrepun u apxeu 4 MuxkpoOuonorus — Hayka Brinenenue xapakTepHbIX TPU3HAKOB
0 MUKpoopranuzMax. OcodeHHOCTH CTPOEHUS U KUZHEIEATEIbHOCTH
CTPOEHHUS MPOKAPUOTHOM KIIETKHU. Oakrtepuii u apxei. UccnenoBanue
Mmuoroo6pasue Gpopm KJIeTOK OaKTepuid. CTPOEHHUSI IPOKAPUOTHON KIIETKU
Poct u pazmHoxxenue 0akrepuii. Cropsl (Ha rOTOBBIX MUKpOIIpenapaTax).
Oaxrepuit. XKuznenesrensHocTh Oaktepuii: | CpaBHEHUE KIETOK IIPOKAPUOT U
aBTOTpO(dHBIE U TeTepOTPOdHEIE, sykapuot. Onucanue MHOroo0pasus
aHa’POOHBIC U adPOOHBIC OAKTEPHH. dbopm OaxTepuii. O60CcHOBaHKE POIU
[{rnanoOakTepuu U UX POJIb B IPUPOJIE. OakTepuil U apxeil B IpUpOAE U
Oco0eHHOCTH OpraHU3aluy apXel U UX YKU3HH YEJIOBEKA.
oTau4us oT Oaxrepuil. Ponb apxei u OmnucaHue UCTI0Nb30BaHus OaKTEpHil
OakTepuil B BOBHUKHOBEHUU 3YKapHUOTOB. B IIPOLIECCAX KBAIICHMS,
PacnipocTpan€HHOCTH OakTepuil U apxeil, ux | CUJIOCOBAHUS, CHIPOACIINS U JIp.
pOJIb B MPUPO/JIE U KU3HU YesioBeka. Poib ApPryMEHTUPOBAHUE MED
OakTepuil B OMOT€OXUMUYECKUX ITUKJIIAX. npoUIaKTUKU 3a00JI€BaHUH,
Jlabopamopnuie u npakmuueckue BBI3bIBAEMbBIX DAKTEPUSIMU
pabomot.
N3ydenune MeTo10B 1e3MH(PEKIINY U
CTEpUIIN3aLUY.
Nzyuenue mopdonorun Gakrepuii
Ha MUKPOCKOIIMYECKUX Iperaparax

Hroro yacos no teme 4

3. MHoroo0pa3ue 0JHOKJIETOYHBIX IYKAPHUOT

3.1 | MuorooGpasue 4 OCHOBHBIE TPU3HAKU OJHOKJIETOYHBIX Brinenenue xapakTepHbIX TPU3HAKOB

OJTHOKJIETOYHBIX sykapuot. CTpoeHue, IBUKEHUE, IUTAHUE, | OJHOKJIETOYHBIX.
JYKapuoT Pa3MHOKEHHE OJTHOKJIETOYHbIX OOBbscCHEHNE CTPOEHUS
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aBTOTPO(HBIX U TETEPOTPOPHBIX FyKAPUOT
Ha IpUMEPE IBIJICHBI U TPUITAHOCOMBI,
TPUXOMOHA/IbI U KUILIEYHOU JIIMOIIHH,
uH(y30pun Ty(PenbKku U MaTSIpURHOTO
1a3MOAMS, paauoiapuil u hopamMuHudep,
amMEOBI poTest, TMaToMel. 3HaUeHHE
OJIHOKJIETOYHBIX 3YKapuOT B PUPOJIE U
XKU3HU yenoBeka. CoHHas 0051€3Hb, 00JI€3Hb
[Taraca. KoxHbIi1 1 BUCLIEpAIIbHBIN
neimmanuno3. Tpuxomonuas. JIssmMo1103.
Jlabopamopnsie u npakmuueckue
pabomot.

N3yuyeHne 0AHOKIETOYHBIX OPTaHU3MOB
110JT MUKPOCKOITOM Ha BPEMEHHBIX U
(bMKCHPOBAHHBIX MUKpOIIpEnapaTax

OAHOKJICTOYHBIX, CIT0CO00B MX
MEPCABUKCHUA.

HabGumronenue nepenBu>keHust B BOJE

uHpy30pun-TyPEenbKu U
WHTEPIPETANNs JaHHBIX.
ApryMeHTHpOBaHHUE MMPUHITUTIOB
3I0pOBOT0 00pasa »KU3HU B CBSI3U

C II0IMaJaHUECM B OpraHnu3M 4CJIOBCKaA

Mapa3suTUUYECKUX MPOCTEHIIINX
(ManspuiHbINA

IJIa3MOJIUM, TU3eHTEepUiiHas amEDa,
JIAMOJIHS, callbMOHEIIa U Ap. ).
AHanus3 1 orieHKa cnoco0oB
BBIJICJICHUS N30BITKA BOJBI U
BPEJIHBIX KOHEYHBIX ITPOTYKTOB
oOMeHa BEIIEeCTB Y MPOCTEUILINX,
OOMTAIONINX B IMMPECHBIX U COJIEHBIX
BOJIOEMAX.

H3roroBneHne MoOICIN KICTKU
IIPOCTEUIIErO

Hroro yacoB o teme

4

4. ApxemiacTHIHbIE UJIH «PACTEHUD)

4.1

boranuka — Hayka
O pacTEHUsIX

1

Kpartkas uctopus pa3Butusi 00TaHUKH.
Bboranuka  00BEKTHI €€ UCCIIETOBAHUN.
O0BEM 1apcTBa «PACTCHUS» B COBPEMECHHOM
CHUCTEME OpraHuuecKoro Mupa. Pazaensl
06otanuku. CBsI3b OOTAHUKU C APYTUMU

O3HakomieHHe ¢ 00ObEKTaMH
U3y4YeHUsi O0OTaHUKH, € pa3iesiamMHu.
PackpsiTrie TEpPMHUHOB U NTOHSITUNA:
MopdoIOTHusl, aHATOMUSI,

(bu3HoN0rus, CUCTEMAaTHKA PACTEHHIA,
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OMOJIOTUYECKUMH HAyKaMU, MEIUIIMHON U
CEIbCKUM X0351cTBOM. Posib O0TaHMKH

B ()OPMHUPOBAHNY COBPEMEHHOM
€CTECTBEHHO-HAYYHOU KapTUHBI MUpA.
[lepcniekTuBBI pa3BUTHsI OOTAHUKU KaK
Hayku. [I[puMeHeHne 00TaHUYECKUX 3HAHHMA
yenosekoM. [Ipodeccun yenosexka,
CBSI3aHHBIE C OOTAaHUKOM.

Jlemoncmpayus NOPTPETOB YUEHBIX,
YKUBBIX PACTCHUH, KOJUIEKIIUN U MYJISKEN

9KOJIOTH, ITaJIec000TaHHKaA.
VYcraHoBIeHNE B3aMMOCBS3U

C IPYTUMH HayKaMH. PackpbiTre
POJI 3HAHUH O PACTCHUSX

I 9enoBeka. [IposiBieHue HHTEpeca
K PO ECCUsIM, CBSI3aHHBIM

C U3YYCHHUEM PACTCHHH (OITMCaHue
npodeccuii)

4.2

OO6mast opraHu3arus
PaCTUTEBHOTO
opraHm3ma

PacturenpHas kieTka u €€ 0COOEHHOCTH.
Pacturenpubie Tkanu. OTKpbITHE
pacTuTeNbHbIX TKaHel. CTpoeHue u
(GyHKIIUY pacTUTETBHBIX TKaHel. [IpocThie

u cioxHbie TkKaHu. OOpa3oBaTenbHEIE,
MTOKPOBHBIE, OCHOBHBIE, MEXaHUYECKUE,
IIPOBOJIALINE TKAHU.

Opransl 1 CUCTEMBI OPTaHOB PACTUTEIIBHOTO
OpraHu3Ma, UX B3aUMOCBS3b. PacTuTenbHbIN
OpraHu3M Kak eInHOoe 1enoe. BeretatuBHbie
Y TEHEPATUBHBIE OPTaHBbl.

Jlemoncmpayus ONBITOB 110 OOHAPYKEHUIO
B CEMEHAX PaCTE€HUU BOJbl, MUHEPAJIbHBIX U
OpraHUYecKUX BEUIECTB, Kpaxmaia, Oenka u
KHUpa.

Jlabopamopnvle u npakmuyeckue

paoombul.

BrIssBnenue cornoauHEHHOCTH
YPOBHEW OpraHu3aiuu
MOJIEKYJISIPHOTO, KJIETOYHOTO,
TKaHEBOT'0, OPraHHOTO, CUCTEM
OPTaHOB U 11€JIOTO OpraHu3Ma.
HccnaenoBanue U aHaau3 TOTOBBIX
MHUKPOITPENAPATOB TKAHEW PACTCHUM.
Y cTaHOBIIEHUE B3aUMOCBSI3EH MEXKTY
O0COOEHHOCTSIMU CTPOEHUS U
byHKIIUAME TKaHEH
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N3ydeHne cTpoeHus! paCTUTEIBHBIX KIIETOK
Ha TOTOBBIX ¥ BPEMEHHBIX MUKPOIIpEapaTax.
HaGumonenue npoiiecca mia3Moinsa u
JIeTIa3MOJIH3a B PACTUTEIIBHBIX KIIETKAX
10T MUKPOCKOIIOM.

N3yueHnne 0coOEHHOCTEN CTPOCHUS TKAHEH
pacTeHul Ha TOTOBBIX U BPEMEHHBIX
MUKpOIIpenaparax.

W3ydenne cTpoeHHs OpTaHOB PACTECHHIA

Ha JKUBBIX 00BEKTaX U repOapHbIX 00pa3iax

4.3

CnopoBble pacTeHus

Kpacnsie, 3enénsie u XapoBbie BOJOPOCIH.
Anpronorus — HayKa O BOJOPOCIISIX.
Bonopocin — HeTakcOHOMUYECKAsI TPyIIa
OpPIraHU3MOB, TPUCTIOCOOIEHHBIX K KU3HU
B BOJHOMW Cpezie, OTHOCSIIMXCS

K pa3JIMYHBIM LIapCTBaM B COBPEMEHHOM
CUCTEME OpraHu4ecKoro mupa. Mecro
KPaCHBIX, 3€JIEHBIX U XapOBBIX BOJIOPOCTIEH
B COBPEMEHHOM CHCTEME OPraHUYECKOIrO
mupa. OCOOEHHOCTH UX CTPOEHUS,
Pa3MHOXKEHHUS U )KM3HEHHBIX LIUKIJIOB

Ha MpUMepe XJIaMHIOMOHAIbI, XJIOPEILIbI,
KJ1a10()OPBI U YIIbBBI, CIIUPOTUPHI U Xaphl,
nophupskI.

Bypsie Bogopocin, ux TaKCOHOMUYECKOE
MIOJIOKEHUE BHE LJapCTBa PACTEHU.
Kvi3HEHHBIE UKIIBI TAMUHAPUU (MOpPCKast

Onuncanune 3akOHOMEPHOCTEN LINKIIOB
pa3BUTHS BOAOpOCIEil. BrisiBiieHue
0COOCHHOCTEH pa3MHOKEHUS U
[IMKJIOB PA3BUTHUS Y BOJOPOCIIEH.
Hccnenosanue crpoeHus
OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX
Bogopociielr. OOG0CHOBaHKE POJIU
Bojiopocieit. O6ocHOBaHME
MOJIOKEHUS OyPBIX BOJIOPOCTEH

BHE 1IapCTBa PACTCHUM.
Uccnenosanue crpoenus u
YKU3HEHHOTO IIUKJIa JJAMUHAPUH.
KnaccudunmupoBanue pacteHuit

Ha OCHOBE UX MPUHAJICKHOCTH

K OIIPEICIEHHON CUCTEMATHYECKOU
rpynime. Onvcanyue CUCTeMaTHIEeCKUX
rpyni [IpumeHeHne TepMUHOB:
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kamycra) u dhykyca. Pacnpoctpanenne u
sKkojorus. Pob B mpupoie v 3HaUeHHE

B )KU3HU YEJIOBEKA.

[IpoucxoxkaeHne BHICIIUX paCTEHUN
(oMOprOUT) OT XapOBBIX BOJOPOCIICH.
CoBpeMeHHBIE MOAXO0/Ibl K CUCTEMATHKE
pacTeHuil.

MoxoBuHbie wim Mxu. O01mas
XapaKTEPUCTHUKA, CTPOCHUE U
KU3HEIEATCITILHOCTD, )KU3HCHHBIH ITUKIT
MX0B. MHOTOOOpa3ue MXOB.

Kykyuikus néx u charaym.
PacrnipocTpanenue u 5K0JI0rus MXOB.
3HaueHWE MXOB B IPUPOJIE U
KU3HEICATCIILHOCTH YeJIOBEKA.
TopdooOpazoBanue. [leu€éHoUHNKY U
AHTOLEPOTOBBIE.

[TnaynoBunnbie (iaynsl). O0mias
xapakrtepuctuka. Mopdonoruiaeckue
0COOEHHOCTH BET€TaTUBHBIX OPTaHOB.
Oco0eHHOCTH OpraHu3aIuy, )KU3HEHHOTO
IUKJIa TiayHa OynaBoBuHOTO. [TosioBoe
TIOKOJICHHE, PEAYKIIHS raMeTo(uTa.
PacnipocTpanenue u sxoiorus
ITAYHOBUIHBIX. 3HAYCHHUE B MPUPOJIC U
UCIOJIb30BaHUE YesoBekoM. Mickonaemeble
MJIayHOBHIHEIE. POJTh HCKOMTaeMbIx

ApCTBO, OTAEI, KJIACC, NOPSIOK,
CEMENCTBO, poJ, BUI. PackpeiTne
CYIIHOCTH TEPMHUHA «IOILYJISLIHS.
Onucanre 3aKOHOMEPHOCTEHN IUKJIIOB
pa3BUTHSA pacTeHUi. BoisiBieHne
XapaKTEePHBIX MPU3HAKOB CITIOPOBBIX
paCTEHUIA: KPACHBIX, 3€JEHBIX U
XapOBBIX BOJOPOCIEN, MOXOBUIHBIX,
MarnoOpOTHUKOBUIHBIX,
IJIAYHOBUIHBIX pacTeHuil. Onucanue
MHOT000pa3us pacTeHuil. BeisiBienue
0COOEHHOCTEH pa3MHOKEHUS U
LUKJIOB Pa3BUTUS Y BOJOPOCIIEH,
MXOB, TAIOPOTHUKOBUIHBIX.
BrinosHeHne NpakTHUECKUX U
1abopaTopHBIX paboT

M0 CUCTEMATUKE PACTCHUM HA KUBBIX
pacTeHUsIX U repOoapHbIX 00pasIax.
HccnenoBanue CTpoeHUs MXOB,
NaropOTHUKOB, XBOIIIEH U IJIAYHOB.
O6ocHOBaHKE POJIM MXOB,
NaroOPOTHUKOBU/IHBIX,
MJIAYHOBUHBIX B IPUPOJIE U KU3HU
YyeJioBeKa
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IUTAYHOBUIHBIX B PACTUTEIILHOM IMOKPOBE
1aJI€030MCKOM 3pbI U B 00pa30BaHUU
KaMEHHOT'O YTJIS.

[TarmropoTHUKOBUAHBIEC (TTATTOPOTHUKH U
xBomm). O01Iast XapaKTepUCTHKA
NanopOTHUKOBUIHBIX. OCOOEHHOCTH
OpraHU3aIMH BET€TaTUBHBIX OPTAaHOB,
YKU3HEHHOT'O [IUKJIA XBOIIIA MOJIEBOTO.
CrtpoeHue 1 )KU3HEIETEIbHOCTh
ManopOTHUKOB. JKU3HEHHBIN UK
MaroOpPOTHUKOB Ha MPUMEPE IUTOBHUKA
MY’KCKOT0. PactpocTpanenue u KO0 Hsl
MarOPOTHUKOBUIHBIX. 3HAYEHUE B IPUPOJIC
U )KU3HEEATEILHOCTH YeJIOBEKA.
Jlabopamopnbsie u npakmuueckue
pabomot.

N3yuenne ocoOEHHOCTEHN CTpOEHUS U
YKU3HCHHBIX ITUKIIOB OJHOKJICTOYHBIX 1
MHOTOKJICTOYHBIX 3€JIEHBIX, XapOBBIX

Y KPacHBIX BOJOPOCIICH Ha )KUBOM U
repOapHOM Martepuase.

N3yuyenune cTpOeHUS U KU3HCHHBIX I[TUKJIOB
OypBIX BOJIOPOCTIECH HA )KHBOM U TepOapHOM
MaTepuare.

N3yuenne ocobeHHOCTEN CTPOCHHMS
KYKYIIKAHA JIbHA U charHyMa (Ha *KUBbIX

U repOapHBIX O0BEKTaX).
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N3ydenne ocoOeHHOCTEN CTPOCHUS IJIayHa
Oy1aBOBHIHOTO (Ha )KUBBIX U TepOapHbBIX
00BeKTax).

N3yuyeHnne ocOOEHHOCTEN CTPOCHHMS XBOILA
MOJIEBOTO (HA KHUBBIX U TrepOapHbBIX
00BeKTax).

N3yuenne ocoOeHHOCTEN CTpOeHUS
NanopOTHHKA IIUTOBHUKA MY>KCKOTO

(Ha XKUBBIX U repOapHbBIX 0OBEKTAX)

4.4

CemeHHBIE pacTeHUs

['onocemennbie. BO3HUKHOBEHUE CEMEHU —
B)KHBIN ATaIll B YBOJIFOIIMU BBICIIIUX
pacteHuil. J[peBHUE CEMEHHBIE
NarnopOTHUKH, UX POJIb B TaJIbHEHIIIEM
pPa3BUTUU CEMEHHBIX pacTeHuil. O0mue
MPU3HAKU CEMEHHBIX PACTCHUHN KaK
HanboJiee MPUCTIOCOOIEHHBIX

K CYIIECTBOBAHHUIO Ha CYIIIE.
I"osoceMeHHbIE — HETAKCOHOMUYECKAsT
rpynma ceMeHHbIX pacTeHui. O0mas
XapaKTepUCTUKA, OCOOCHHOCTH
OpraHu3alluy ToJ0CEeMEHHbIX. JKU3HEeHHbBIN
[MKJI XBOWHBIX HA TPUMEPE COCHBI.
Pa3noobpasue ronoceMeHHbIX. XBOWHBIE,
I'mnkrossie, CaroBHUKOBBIC, | HETOBEIEC.
PacnipocTpanenue u skonorus
rOJIOCEMEHHBIX. 3HAYEHUE B IPUPOAE U

B XO3ICTBEHHOM JIESTEIIbHOCTH YEJIOBEKA.

BrisBnenne ocoOeHHOCTEN
Pa3MHOKEHUS U LMKIIOB Pa3BUTHS
XBOMHBIX U [IBETKOBBIX PACTCHUM.
NccnenoBanue BHEITHETO CTPOEHUS
BETOK, XBOM, LIUIIEK U CEMSH
XBOMHBIX pacTeHuM (ej1b, COCHa,
aucTBeHHuLa). OO0CHOBaHUE POJIU
XBOMHBIX U [IBETKOBBIX PACTECHUM

B IIPUPOJE U KU3HH YEJIOBEKA.
BrisiBneHre XapaKTepHbBIX MPU3HAKOB
[IBETKOBBIX PACTCHUHN. Y CTAHOBJICHUE
B3aUMOCBSI3€1 MEXKIY
0COOEHHOCTSIMU CTPOCHUS
HNOKPBITOCEMEHHBIX PACTEHUN U UX
CHUCTEMATUYECKOU
IPUHAJIEKHOCTBI0. Onucanue
MHOT'000pa3usl IIBETKOBBIX

pacTeHui
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Jlabopamopnbsie u npakmuueckue
pabomot.

N3yuenne 0cOOEHHOCTEH BHEITHETO
CTPOCHUS BETOK, XBOH, IIUIIIECK U CEMSTH
XBOMHBIX (€J1b, COCHA, TUCTBCHHUIIA).
[[BeTkoBBIE pacTeHus. OO
XapaKTepUCTHUKA IIBETKOBBIX. CTpoeHUE U
KU3HEEATEIbHOCTh IBETKOBBIX. [[BEeTOK
KaK OpraH MoJIOBOTO Pa3MHOKECHUS

y TOKPBITOCEMEHHBIX PACTCHUM.
Pa3nooOpa3ue UBETKOB: MPAaBUIIbHBIE U
HETpaBWIbHBIE, 000EOJIbIE U
pazaenbHomnobie. OTHOTOMHBIE U
NBYJOMHBIE pacTeHus. ColBeTus
(cnoxusle, mpocThie). [IBeTenue. Pa3Butue
MUKpPO- U Meracnop. ['ameTsl. OnbUieHHE.
OmnonorBopenue. 3urora. J[BoliHOE
OTUIOJIOTBOPEHUE Y TOKPBITOCEMEHHBIX
(1BETKOBBIX) pacTeHuil. PaboThI

C.I'. HaBammna. JKu3HeHHBIN TUKII
IIBETKOBBIX.

ITmoasr u cemena. Paznoobpasue 1mi10/10B.
Cyxue u counsie mioasl. OTHOCEMSIHHbIE
Y MHOTOCEMSIHHbIE T1J10/1bl. COTuIonusi.
CrtpoeHue ceMsiH IBYI0JIbHBIX

¥ OJIHOJIOJIBHBIX pacTeHui. PaznoobOpasue
ceMsH. PacipocTpaHeHne mio10B U CEMSIH
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B IpUpojie. Y CIIOBUS MPOPACTaHUS CEMSIH.
Jlpixanue ceMsH. Pa3BuTue npopocrka.
PacrnipocTpanenue mionoB 1 ceMsiH

B IIPUPOJIE.

NHnuBuayanbHOE pa3sBUTHE PACTEHUN
(ontorenes). [lepuoapl oHTOrEHE3A:!
AMOPHOHATBHBIN, MOJIOJIOCTH
(TOBEHUJIBHBII ), 3p€TI0CTH (Pa3MHOKEHHUS),
CTapOCTH (CEHUJILHBIN) HA TpUMEpE
MOKPBITOCEMEHHOTO pacTeHus. Ctaguu
BEreTallMOHHOTO MEpUoa paCTEHUHN Ha
MpUMepe 371aKOB (BCXO/Ibl, KYIIICHUE, BBIXO]]
B TPYOKY, KOJIOLIEHUE, [IBETEHUE,
CO3pEBaHuUe).

Jlabopamopnsie u npakmuueckue
pabomot.

N3yuenune mopdosiorun iBeTka (Ha >KUBBIX
U (UKCUPOBAHHBIX 00BEKTAX).

N3ydenue pazHOOOpa3ust COI[BETUIM

(Ha repbapHBIX 00pasmax).

N3yueHune cTpoeHns 3aBsi3u LIBETKA U
CEMSITIOYKH 0/ MUKPOCKOIIOM

(Ha TOTOBBIX MUKpOMpenaparax).
N3yuenue cTpoeHus: ceMsiH
MOKPBITOCEMEHHBIX PACTECHUM.

N3ydenue cTpoeHus mIoA0B U COIIOUN

Hrtoro yacos 1o teme 20
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5. CTpOQHHe U AKN3HEACHATC/IbHOCTD CCMCHHBIX paCTeHI/If/i

5.1 | IToGer n moGeroBbIC 3) [To6er. Mopdoinorust nodera. CtpoeHue UccnenoBanue Ha KUBBIX O0BEKTaX
CUCTEMBI 00JINCTBEHHOTO Mobera. Y3ed. WM Ha repOapHbBIX o0pasiax
Mexnoyznue. MeTaMepHOCTb. Mop@donoruu noodera. Packpoitue
Pa3znooOpa3zue moderos. YKOpOUEHHBIE U (GYHKIMI BUAOU3MEHEHHBIX TOOETOB.
yanuHEHHbIE ToOeru. BereratuBHbie U Onucanue CTpOCHUS BET€TaTUBHBIX U

reHepaTuBHbIe oOery. Ilonoxkenne nodera | reHepaTHBHBIX ITOYEK. AHAIIN3
B IIPOCTPAHCTBE. BUION3MEHEHHBIE MOOETH. | IONEPEYHOrO CIIMIa CTBOJIA

ITouka — 3agatounsiii noder. CtpoeHune pactenuii. O3HaKOMJICHHE

nouku. PaznooOpazue noyex: C 0COOCHHOCTSIMU CTPOEHUS CTEOIS
BEreTaTUBHBIC, BET€TATUBHO-T€HEPATUBHBIC, | OJTHOMAOIBHBIX U ABYI0IBHBIX
reHEepaTUBHBIC, OTKPBITHIC, 3aKPBITHIC. TPaBSHUCTBIX PACTECHU;
Bepxyuieunsie, 00KOBbIE (ITa3yLIHBIC) U C OCOOEHHOCTSIMU CTPOEHUS CTEOIS
PUIATOYHBIC TTOYKH. JPEBECHBIX PaCTEHUH.

Crebens. Mopdonorus ctebinsa. opma Hab6monenue u ananms

cTebseil y TpaBIHUCTBIX U IPEBECHBIX NepeIBUKEHIS PACTBOPOB
pacTeHuil. MUHEPATBHBIX BEIIECTB B CTEOIIAX
Anaromus cre6ust. Ctpoenue cteds pacTeHU NpU UX OKPALIMBAHUU
JIBYIOJBHBIX U OJTHOOJIBHBIX TPABIHUCTHIX | TYIIBIO M YePHUIIAMU (TPaBSHHUCTHIE
pacTteHui. PacnosnoxeHne mpoBOASIINX U JPEBECHBIC PACTEHUS ).

Tka"el. CTpoeHne cTebJst IPEeBECHbBIX O06ocHOBaHKE TPUYMH TPAHCIIOPTA
pacTeHui. BEILIECTB B PACTCHUU

OyHkIuu cTebds. Mexanndeckas,
TpaHCIIOpTHas. BereTaTuBHOE pa3MHOKCHHE
LIBETKOBBIX PACTCHUM.

Jlemoncmpayusn onsima — NEPEIBIKEHUE
MUHEPATHHBIX U OPTAHUYECKUX BEIIECTB
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1o cTe0JIt0, BUIOM3MEHEHHBIX TOOETOB.
Jlabopamopnvie u npakmuueckue
pabomot.

N3yuenne mopdosoruu modera Ha )KUBBIX
o0BEeKTaxX WM Ha repOapHbIX 00pa3iax.
N3yuyeHue cTpoeHns BEreTaTuBHbIX,
TCHEPATUBHBIX U CMEIIAHHBIX TTOYCK.
Pa3noo0Opasue novek y ApeBECHbBIX
pacTeHuil.

N3yuyeHune nonepevyHoro crnuia cTBoja
pacTEHU U aHAIU3 BIVSTHUA
AKOJIOTUYECKUX YCIIOBUM HA Pa3BUTHE
pacTeHuil.

N3yuenune ocoOeHHOCTE aHATOMUYECKOTO
CTPOEHHUSI CTEOIISI IBYOIbHBIX

Y OJTHOJOJBHBIX TPABIHUCTHIX PACTCHUHN
(Ha )KMBBIX OOBEKTAX WJIM HA TepOapHBIX
oOpasiax).

N3yuenune ocobeHHOCTE aHATOMHYECKOTO
CTpOEHHUS cTeO0JIs IPEBECHBIX PACTEHUH.
N3ydenue TpaHcropTa BEIIEeCTB B CTEOIIE.
N3yuenune metamopdo30B modera

5.2

JIuct

Mopdonorus nucta. JIucroBas miacTuHKa,
OCHOBAHHUE JIUCTA, YEPEILIOK, TPUITUCTHUKH.
Pa3noo0Opaszue nucTbheB: (hOpMbI TUCTOBBIX
IIJIACTUHOK, )KWJIKOBAHHE JIUCTHEB, IPOCTHIE
U CJIOXKHBIE JINCThA. JIucTOopacnonoxenue

Uccnenosanue Ha KUBBIX 00BEKTAX
WM Ha repOapHbIX 00pasiax
Mopdosioruu aucrta. Packpeitue
byHKIUN BUIOU3MEHEHHBIX JIUCTHEB.
HccaenoBaHue ¢ MOMOILBIO
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Y JIUCTOBAs MO3auKa. Bunonsmenenus
JHUCTHEB U UX (PYHKIIHH.

AHaromus nucTa. OnuaepmMa U yCTbUYHBII
annapat. Me3odusi. [TurmenTs! nucra.
[Tnactuael. XKunku (cocyaucro-
BOJIOKHUCTBIC ITydKH ). OCOOEHHOCTH
CTPOEHHUS CBETOBBIX M TEHEBBIX JINCTHEB.
@yHKIMY JUCTA. 3anacaronas, 3aluTHas,
BErE€TaTUBHOE Pa3MHOXKEHHE U JPYTUe
¢yskiuu. Tpancnupanus 1 ra3000MeH.
BinvsiHue BHEIHUX yCIIOBHM HA
TpaHcnupanuio. DorocuHTe3. 3HAUCHHE
¢porocunTeza. Kocmuueckast posb 3e1EHBIX
pactenuii (K. A. Tumupsszes). Jlucronan,
€ro MPUYHUHBI, MEXAHU3M U 3HAUEHUE

B )KM3HU PACTECHHS.

Jlemoncmpayus onvimog: BHIICIICHNE
NUTMEHTOB JIMCTA HA IPUMEPE CIIUPTOBOM
BBITSDKKU XJIopoduinia; o0pa3oBaHue
Kpaxmasa B 3€JE€HBIX JINCThSIX HA CBETY
(¢urypsi FO. Cakca); BiusHME CUIIbI CBETA
Ha BbIJIEJIEHUE KUCIIOPOA BOJHBIMU
pacTeHusIMHU (ITOACYET MTy3bIPHKOB
KHUCJIOpOAa).

Jlabopamopnvie u npakmuueckue
paoombul.

Nzydenne mop¢onoruu aucta Ha )KUBBIX

CBETOBOT'0 MUKPOCKOIIA BHYTPEHHETO
CTPOCHUS JIUCTA.

O3HaKOMJIEHHE C TUTMEHTAMHU JIUCTA.
PackppiTHE CYyIIIHOCTH CBETOBOM U
TeMHOBOM a3z poTocHHTE3A.
O0pbsacHeHnne 00pa3oBaHuUs Kpaxmana
B 3€JIEHBIX JTUCTHSAX HA CBETY
(urypst FO. Cakca).

YcTaHoBICHUE B3aUMOCBSI3H yCIOBUN
Y UHTEHCUBHOCTH TIpoliecca
dboTocuHTe3a; BIUsHUE GOTOCUHTE3a
Ha ypoxan. Onucanue KOCMUYECKON
pOJM 3€NIEHBIX PACTEHUN

(K. A. Tumupsizer). UccnenoBanune u
00BSICHEHHE BEJIMUUHBI
TpaHCIIUPALMH B 3aBUCUMOCTH

OT U3MEHEHHS (PaKTOPOB CPEIb
(Temmeparypa, BIaKHOCTh, BETED).

Y CTaHOBIICHUE B3aUMOCBS3EU MEKIY
CTpOCHHEM U (DYHKIHMSIMU JINCTA
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00BEKTax WM TepOapHbIX 00pa3liax.
Tunst 1 GOPMYITBI IMCTOPACTIONOKECHHSI.
HccnenoBanue aHaToMUM JIMCTa

C TTIOMOTIIBIO CBETOBOT'O MHUKPOCKOTIA.
Nzydenne metamopdo30B JimcTa

5.3

KopeHb 1 KopHEBbBIE
CUCTEMBI

Mopdomorus kopHs. Bunbr kopreid. Turs
KOPHEBBIX CUCTEM.

AHatomus KopHs. 30HbI KOpHs. KopHeBoi
yexyimK. CTpoeHre KOpHS Ha NONEPEYHOM
Cpe3e B 30HE BCACBIBAHU.

O yHKIMHU KOPHS. 3aKPEIJICHUE PACTEHUS

B cyOcTpate. BcackiBanue u npoBeieHuE
BOJIbI 1 MUHEPAJIbHBIX BEIIECTB. 3allacaHue
NIATATEJIbHBIX BEIIECTB.

MuHnepalbHOE TUTaHUE PACTEHUM.
[Toctynnenne BOAbl U MUHEPAJIbHBIX
BeniecTB. KopHeBoe naBieHue. DJIeMEHTHI
MUHEPAJIbHOTO MUTAHUS (MAKPO- U
MUKPORJIEMEHTHI ). BeIpaiiuBanue pacTeHHi
METOAaMHU TMAPOIIOHUKHU U a3POTIOHUKH.

OGecrieueHue yCIOBUH JIJIs1 IbIXaHUS KOPHSI.

Jpixanue kopHs. CUHTE3 OMOJIOTHYECKU
aKTUBHBIX BeleCTB. BeretatuBHoe
pa3sMHOKeHUE. BuonsmeHenus KopHen u
uX QyHKIUU.

Jlemoncmpayusn 0TpacTaHus IPUAATOYHBIX
KOpHEW Ha IMpUMEPE CMOPOAMHBI U APYTUX

NccnenoBanue Ha )KUBBIX 0O0BEKTAX
WM Ha repOapHbIX 00pa3iax
MOP(OJIOTUH KOPHS, BUTON3MECHCHUS
KopHel. O3HaKOMJIEHHE C
AHATOMHYECKUM CTPOSHUEM KOPHS
Ha TOTOBBIX MUKpOITpenaparax.
Hccnenosanue ¢ noMoILbIO
CBETOBOT'0 MHUKPOCKOTIA CTPOCHHSI
KOPHEBBIX BOJIOCKOB.

Onucanue nponecca NUTaHUA U
nbIxaHus KopHs. OObsICHEHUE
HE0OXOIMMOCTH BO3TyXa

JUTsl pa3BUTHS KopHel. Habmonenne
¥ aHAJIU3 MPOIIecca MOCTYTIICHUS
BOJIBI U3 IIOYBBI B KOPCHbD,
HarHeTarllero J1eUCTBUs KOPHSL.
UccnenoBanue BIUsSHUS BO3TyXa
Ha pa3BuTHEe KopHel. Habmonenue
3a MPOIIECCOM BBIPAIBAHUS
pacTeHui Ha pacTBOPE MUHEPATBHBIX
coJiel (MeTo/1 THAPONIOHUKH).
BrisBienne n anams3 MpuU3HAKOB
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pPacTEeHMI; MOCTYILJICHUS BOJIBI U3 TIOUBBI
B KOPEHb, HATHETAIOIIETO JACHCTBUS KOPHSI;
BUJIOM3MEHEHHBIX KOPHEH.
Jlabopamopnwie u npakmuueckue
paoombul.

N3yuenne mophonoruu KOpHS Ha )KUBBIX
00bEKTax WM repOapHbIX 00pa3liax.
N3ydenne aHaTOMUYECKOTO CTPOCHHUS
KOpHS Ha TOTOBBIX MUKpOIIpenaparax.
N3ydenune cTpoeHUsI KOHYMKA KOPHS
MPOPOCTKA MIIIECHUIIBI U IEPBUYHOTO
CTPOCHUSI KOPHSA UpHrca (Uin JPYroro
pacTeHus).

N3ydenne cTpoeHus KOPHEBBIX BOJIOCKOB
C TIOMOIIBI0 CBETOBOI'O MUKPOCKOIIA.
HccnenoBanue BIUSHUS BO3/TyXa

Ha pa3BUTHE KOPHEW.

N3yuenune metamopdho30B KOpHS

HapyIICHUS MUHEPAJIbHOTO MTUTAHUS
y PaCTeHUH Ha OCHOBE BU3YaJbHOU
nuarHocTUKU. OOBbICHCHUE
WCIIOJIb30BaHUs 3€IEHBIX YI00pEeHU I
JUISL POCTA U Pa3BUTUS PAaCTCHUM.

Y cTaHOBIIEHUE B3aUMOCBSI3EH MEXKTY
CTpOCHUEM U (PYHKITUSIMHU KOPHS

5.4

BereratuBHoe
Pa3MHOXKEHHUE
pacTeHuit

BereratnBHOE pa3sMHOKEHNE LIBETKOBBIX
pPaCTEHUI U €ro 3HAYECHHUE B €CTECTBEHHBIX
YCIIOBUSAX U B CEIBbCKOXO3SUCTBEHHOMU
npaktuke. OCHOBHbBIE (hOPMBI
BET€TATUBHOTO PA3MHOKEHUSA: KOPHIMU,
JIMCTBSIMU, HAI3€MHBIMU U MOA3€MHBIMU
noberamu. Pa3MHOKeHHE TPUBUBKOM.
Pa6oter .B. Muuypuna. KiionupoBanue
pacTeHui. MUKpPOKJIOHAIBHOE

OBinaienue npuémMamu
BET€TaTUBHOTO PA3MHOKECHUS
pacTeHMl Ha IpUMeEPE KOMHATHBIX
pacTeHuil.

PackpeiTie cylHOCTH TEPMUHOB
«KJIOHUPOBAHUE PACTCHUI,
«MUKPOKJIOHAJIbHOE PA3MHOKEHHUE
PACTEHUIN, KJIIETOUYHASI UHKEHEPUSD
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pa3sMHO)KeHUE pacTeHnil. Knerounas
WHXEHEPHUS KaK COBPEMEHHAs TEXHOJIOTHSI
Pa3sMHOXKEHUS PACTCHHM.

ITousa. Pa6oTsl B.B. /lokyuaeBa o rouse.
XapakrepucTtuka noussl. Paznoo0paszue
nous. [Inmonopoaue noussl. Y 100peHws.
Hapyuienns MuHepaabHOTrO MUTaHUS
pacTeHuil. ATpOTEXHUYECKUE TPUEMBI
00paboTku noussl. [loHsTHE O CEBOOOOPOTE
Y €ro 3HAYEHUH ISl BBIPAIIUBAHMS
CEIIbCKOXO03SIMCTBEHHBIX KYJIBTYD.
Jlemoncmpayus crioco00B BEr€TaTUBHOTO
Pa3MHOXEHUS Ha IPUMEPE KOMHATHBIX
pacTeHuil.

Jlabopamopnbsie u npakmuueckue
pabomot.

N3ydenune MuTO3a B KOPELIKE JyKA.
N3ydeHne KU3HEHHBIX HUKIOB PaCTEHUN
Ha repOapHbIX o0pa3uax.

MeTtoabl MUKPOKJIOHAJIBHOTO Pa3MHOKEHHS
pacTeHui

5.5

Knaccudukamuys
LIBETKOBBIX

Onnononeubie U JIBygonbHbIe. CeMencTBa
IIBeTKOBBIX. J[BymostbHBIC: KpecTonBeTHBIC,
Po3ougetHsle, [1acn€énoBrle,
CnosxHonseTHble, MOTBUILKOBEIE
(bo6oBsie), 3oHTHYHBIE. OTHOOJIBHBIE:
3naku, AmapuincoBsie, Jlnneinsie.

KnaccuduiupoBanue 0CHOBHBIX
KaTeropuil CUCTEMaTUKU PACTECHUH.
[IpumMeHeHne OUONTOTHYECKUX
TEPMHUHOB U IIOHATUI: CUCTEMATHKA,
LIapCTBO, OTAEJI, KJIACC, CEMENCTBO,
pox, BuA. BelsiBIeHUE CyILIECTBEHHBIX
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Opxuansie. OTIMYUTENBHBIE TPU3HAKH.
@opMyJibl U AMArpPaMMbI IIBETKOB.
Jlukopactyuiue v KyJbTypHbIC
NIPEACTABUTENIA CEMENCTB, UX 3HAUCHUE

B IPUPOJIE U UCIIOIB30BAHUE YEITIOBEKOM.
Pacnipoctpanenue u 3K0JIOrus IBETKOBBIX.
Jlabopamopnsie u npakmuueckue
pabomot.

N3ydeHune OTIMYUTENbHBIX MPU3HAKOB
IIPEJCTABUTEIIEN CEMENCTB
MOKPBITOCEMEHHBIX.

Ornpenenenue npecTaBuTENEH pa3IMuHbIX
CEMENCTB C UCIOJIb30BAHUEM
OIpeAeauTeNIe paCTeHUN W
OTIPEICIUTEIIbHBIX KAPTOUYEK

IIPU3HAKOB PACTEHUM: OTIETA
[TokpeITOCEMEHHBIE

(LlBeTKOBBIE), KIIACCOB
(OnHOOIBbHBIE,

JIByZ10JIbHBIC) U CEMEICTB
(Kpecronsernsie, [lacinénoBbie

u ap.).

Y cTaHOBIIEHUE B3aNMOCBA3EN MEKTY
0COOEHHOCTSIMU CTPOCHUS
MOKPBITOCEMEHHBIX PACTCHUHN U UX
CHUCTEMaTUYECKOU
IPUHAJIEKHOCTBIO.

Ilpakmuueckasa paboma
«OrnpeneneHne CEMENCTB U X
OTJIMYUTEIIbHBIX TPU3HAKOB

10 CXeMaM, OITUCAHUSIM U
U300pKEHUSIM.

Uccnenosanue BuaoOBOM
MPUHAJICKHOCTH MOKPHITOCEMEHHBIX
pacTeHuil (OnpeaeIuTeNlb PAaCTCHUHN )»

Hroro yacoB o teme

25

6. Ikosorusi pacrenuii. Pactenusi B npupoaHbIX co001ecTBax

6.1

DKOJOTUs PaCTEHUM.
Pactenusa

B IIPHUPOJTHBIX
cOo00IIIeECTBAX

7

Pacrenus u cpena oOuTaHusl.
Okonornueckue pakTopsl. Pactenus u
yCIIOBUS HEKUBOM MPUPOJIBL: CBET,
TEMIEpaTypa, BIAKHOCTh, MUHEPATbHbBIN
COCTaB MOYBbI. DKOJIOTMUYECKUE TPYTIIIbI

PackpsITre NOHITHI «3KOJTOTHYECKUE
(baKTOpbI», «IKOJIOTHYECKUE TPYTIIIBI
pacTeHui», «(hUTOIIEHO3Y,
«OHOIIEHO3», «IKOCHUCTEMAY.
O6ocHOBaHKE MpoIEcca PA3BUTHS
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pacTteHuil. PacTeHuns v ycinoBus ;KUBON
MPUPOJIBL: PSMOE U KOCBEHHOE
BO3JICMICTBHE OPTAaHU3MOB Ha PACTCHUSI.
B3anmocBsi3u pacteHnit Mexay co0oit u

C APYTUMH OpPTaHU3MaMHU.

3HaYeHUE MOYBEHHBIX OPTaHU3MOB

JUIS IMTaHUS pacTeHuil. Pusocdepa.
bakrepuanbhbie KiTyOeHbKH. MuKOpH3a
(9H10- ¥ SKTOMUKOpHU3a). 3eJIEHbBIC
yI0OpEeHHUS.

PacturensHoe coobmiectBo (putoreHo3s).
buonenos. Oxocucrema. buopaznoobdpasue.
BuoBoii coctaB pacTUTEIBLHBIX COOOIIECTB,
JOMUHHUPYIOIINE B HUX BUbI PACTCHUIA.
Pacnpenenenuie BUOB B paCTUTEIbHBIX
coobmecTBax. SIpycHocTh. PacTurenpHbie
coo0uiecTBa: jieca, Jyra, 00J10Ta, TyH/IPbI,
nycTeIHHU. [Iprcnioco0IeHHOCTh pacTeHHIA

K cpeqie 1 Mectam obutanus. CmeHa
PACTUTENBHBIX COOOITIECTB. PacTuTenhHOCTH
(pactutenbHbIN nokpoB). diopa.
B3anmocss3s oprannzmos. MHbekmonnbie
00JIe3HU PACTEHUH U UX BO3OYAUTEIH.
Bupycubie (Mo3anunas 6ose3Hn Tabaka,
NECTPOJICNIECTHOCTD TIOJIbIIAHA U APYTHUE),
rpuOKOBBIE (prKaBUMHA, MyYHHCTas poca) U
OakTepuanbHbIC (MOKpAst THIJIB)

pacTUTENILHOTO MUpa Ha 3eMJI€.
BrisiBneHne npumMepon
BO3HUKHOBEHUS MMPUCITOCOOJICHHOCTH
pacTeHHid K cpeie oOuTaHusl.
OObsicCHEHNE B3aUMOCBSI3H
OpTaHU3MOB

63




denepanbHas padouas nporpamma | buosnorus. 7-9 kiaccsl (YriayOJa&HHBIH ypOBEHB)

3a0oneBaHus pacteHuil. UMMmyHHTET

y pactenuil. [IpuunHbl pacpocTpaHeHuUs
MH(EKIMOHHBIX 00JIe3HEH pacTeHUI.
[TpuHIMIBI TPOYUTAKTUKY U JICUCHUS
MH(EKIMOHHBIX 00JIe3HEeH pacTeHU

B IIPAaKTHUKE PaCTEHUEBO/ICTBA.
IKCKypcuu uiu 6U0e03IKCKypcuu.
N3ydenune BUIOBOTO cOCTaBa U
9KOJIOTUYECKOTO COCTOSIHUS OJTHOTO

13 PACTUTEIIbHBIX COOOIIECTB PETHOHA.
Jlabopamopnsie u npakmuueckue
pabomot.

N3yuenne ocoOEHHOCTEN CTPOCHUS
pacTeHUM pa3InYHBIX SKOJOTUUECKHUX IPYIIIT

Htoro yacos no teme 7
7. PacTuTe/IbHBII MUP U 1eSTEIbHOCTD YeJIOBEeKA
7.1 | PactutenbHbIN MUp 3 PazButue pacturensHoro mupa. Kus3Hp Onucanue EHTPOB MHOT000pa3usi U
U JeATEIIbHOCTD pactenumii B Boae. IlepBbie Ha3eMHBIE IIPOUCXOKIAEHHUS KYJIbTYPHBIX
YyeJoBeKa pactenus. OCBOEHUE PACTEHUSIMU CYIIN. pacTteHuil. PackpbiTre NOHATUM:
Oranbl pa3BUTHS Ha3€MHBIX PACTEHUIM 3eMJIEAENNE; KYJIbTYPHBIE PACTEHUS],
OCHOBHBIX CUCTEMATHYECKUX TPYIIL. UCKYCCTBEHHBIN 0TOOp,
PuHnOUTH — epBbIe HA3EMHBIE HACJIECTBEHHOCTb, U3MEHUYUBOCTD.
cocynucteie pacteHus. [losiBienue Tkanen KnaccudunmpoBanue KyabTypHBIX
u oprasos. Poib 1peBHUX PACTEHMI O XO3MCTBEHHOMY
NAIIOPOTHUKOBHUIHBIX. Y CIIOKHEHUE npu3Haky. Onucanve METOIOB
PACTUTENIBHOTO MUPA B IIPOLIECCE BBIBEJICHUS HOBBIX COPTOB
3BOJIIOLU Y. KYJbTYPHBIX pacTeHui Packpbitue
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[Taneo6oTanuka. Mickonaemblie OCTaTKu
pactenuii. Okamenenoctu. OTneyaTku.
«OKuBbIE HCKOTAEMBIE» CPENIH
COBPEMEHHBIX PACTECHUM.

KynbtypHble pacTeHus u ux
npoucxoxjenue. LlenTpsl MHOrooopasus u
MIPOUCXOKIEHHUS KYJIbTYPHBIX PACTCHUI
(mo H.W. BaBunoBy). KynsTypa
3emnenenus. KynbTypHble pacTeHHUS
CEJIbCKOXO03SIMCTBEHHBIX YTOJIMI: OBOLIHBIE,
IJI0/I0BO-ATOHbBIE, TTOJIEBHIE.
[IpencraBiieHus O CENEKINU U
OMOTEXHOJOTHHU. METO Il BHIBEICHUS
HOBBIX COPTOB pacTeHUM. BO3HUKHOBEHUE
KOHTPACTHBIX MPU3HAKOB y PaCTCHUIN
oJHOTO BUa. CKyCCTBEHHBIM OTOOD.
HacnenctBeHHOCTh, U3MEHYUBOCTb.
Co3nanre HOBBIX TPOJOBOJILCTBEHHBIX
KyJabTyp. [IpoaoBOIBCTBEHHAS
6e3onacHocTh. baHku ceMsH.

Pacrenus ropoaa, 0coOEHHOCTH TOPOICKOM
¢bopbl. 3aHOCHBIE U A0OPUTEHHBIE BU/IBI.
CUHaHTpOMNHBIE, COPHBIE PACTCHUSI.
Nutponyuentsl. I1apku, neconapku,
CKBEpbI, 00TAHUYECKUE CAJIbI, JICHAPAPHUH.
Ozenenenne. KoMHaTHbBIE pacTeHuUs,
LIBETOBOZCTBO.

MPEJCTABICHUN O CEIEKIUU U
OMOTEXHOJIOTHH, UX POJIU B CO3/TaHUU
HOBBIX ITPOJIOBOJIbCTBEHHBIX
KYJIbTYP; MIPOIOBOJIBCTBEHHON
0e30omacHOCTH; OaHKaX CEMSH;
KpuoKoHcepBaiuu. Mccnenosanue
CEJIbCKOXO3SIMCTBEHHBIX PACTEHUN
pErvoHa; COpHbIX paCTEHUI peruoHa.
BrisiBnenue uept
IPUCHOCOOIIEHHOCTU AUKOPACTYIIUX
PacTeHU K )KU3HU B IKOCHCTEME
ropoaa. OG0CHOBaHUE MEP OXPaHbI
pacTeHuil.

Onuncanue COBpeMEHHBIX
AKOJIOTUYECKUX MPOodIIeM

B COXPAHEHHUH PACTUTEILHOTO MHUPa
3emun. OOBSICHEHUE POJIU U
3HaYEHUS KyJIbTYypHBIX PACTEHUH

B )KM3HU YeJIOBEKa
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[TocnencTBus IESITEIBHOCTH YEJIOBEKA

B 3KocHucTteMax. OxpaHa paCTUTEIBHOTO
Mupa. BoccTaHOBIIEHHE YNCIEHHOCTH
peaxkux BUAoB pacteHuid. Ocobo
OXpaHsieMbIe MPUPOJIHBIE TEPPUTOPUHN
(manee — OOIIT): 3ammoBeTHUKH, 3aKa3HUKH,
HallMOHAJIbHBIE NTAPKU, OMOCc(epHbIE
3anoBenHuku. Oxpana pactenuii. Pacrenus
Kpacnoit kauru Poccniickon @enepanun.
IKcKypcuu uau 6U0e0IKCKypcuu.
Pa3Buture pactuTensHOro Mupa Ha 3emiie
(9KCKypcHUsl B TAJICOHTOJIOTMYECKUIMA

WJIU KpaeBeAUYeCKUM My3eit).
Jlabopamopnuie u npakmuueckue
pabomot.

N3yuenune cenpCKOX03siCTBEHHBIX
PACTEHMI CBOETO PETHOHA.

N3yuyenue copToBbIX 0COOEHHOCTEM

KyJTbTYPHBIX PACTCHHM
HToro yacos 110 Teme 3
OBILIEE KOJIMYECTBO 68
YACOB I10 ITPOTPAMME
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8 KJIACC
HaumenoBanue
Ne KommuaectBo OCHOBHBIE BUIIBI 1€ATEIHbHOCTH
pa3/iesioB U TeEM [IporpammHoOe coaep:kanue
/11 4acoB oOy4Jaronuxcs

y4e0HOTO MpeaMeTa

1. I'puObI 1 rpUOONIOIO0HBIE OPTAHU3MbI

1.1. | I'puGs 6
rpubonoa00oHbIC
OpPTraHU3MBI

Muxkonorus — Hayka o rpudax. OOras
XapaKTEPUCTHKA TPUOOB.
Mopdonorudeckue 0COOCHHOCTH
BereTaTuBHOTO Tena. ['udbl, Mutienui.
Oco0eHHOCTH CTPOCHHUS KIIETOK TPHOOB.
CXO0JZICTBO M pa3IMyuMs ¢ PACTCHUSMU U
*KUBOTHBIMU. [IuTanue rpuboB
(cuMOMOHTBI, cCanpoTPO(DbI, TAPa3UTHI).
Pa3zmHokeHue rpuooB.

[TnecueBbie rpudbl. Che100HBIC U SITOBUTHIC
IpUOBIL.

3uromunietbl. OCHOBHBIE YEPTHI
OpraHu3aliy Ha IPUMEPE MYKOpa.

Ponb B ipupone u )KHU3HU YeI0BEKA.
ACKOMHMIICTBI HJTH CyMYaThbIe TPUOBL.
OCc0OEHHOCTH CTPOCHUS U
KU3ZHENIEATCILHOCTH, PACTIPOCTPAHCHUE U
sKoJioruueckoe 3HaueHue. CTpoeHue Ha
npumepe nenunmia. OTHOKIETOUHbBIE
ACKOMUIIECTHI — IpOXKH. Vconp30Banme
APOXOKEH MpH BhITEUKe Xjieoa.

BrisiBneHre XapakTEepHBIX MPU3HAKOB
CTPOCHUS U KUZHEAECATEIbHOCTU
rpudoB.

Hccnenosanue ctpoeHus
OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX
rpu0oB;

poluecca pa3MHOXKEHUS IPOKIKEH;
CTPOEHUS MIOJOBBIX TEJ IUIAMOYHBIX
rpudoB.

OObsicHEHUE CXOJICTB U Pa3THUNN
rpUOOB C PACTCHUSIMU U )KUBOTHBIMHU.
Onucanre MHOTOOOpa3us
3UTOMMIIETOB, aCKOMUIIETOB,
JUIIAWHUKOB, 03U TMOMUIIETOB

Ha MIpUMepax TUITUYHBIX
npeacraBuTenci. BeisaBieHue
0COOCHHOCTEH CTPOCHHS 1
YKU3HEHHBIX ITUKIIOB IICEBIOTPHUOOB.
HccnenoBanue ctpoeHus u
KU3HEHHOTO IUKJIa BO3OYIUTEIS
dbuTodTopo3a kaprodens
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[Tapazutnueckue npeacTaBUTEIN
ACKOMUIIETOB (BO30YIUTENN CIIOPHIHBH,
napiiyd, My4YHUCTON POCHI U IPYTUE) U BPE,
HAaHOCHMBIM MU CEJIBCKOMY XO3SMCTBY.
basuanomunetsl. O01as xapakTepucTHKa,
0COOEHHOCTH CTPOCHUS U Pa3MHOKEHHUSI

Ha MpUMepe NUISNOYHBIX TPUOOB. 3HAUCHHE
rpuOOB B MIPUPOJIE U B )KU3HU YEIIOBEKA.
CbenoOHbIC U SITOBUTHIC TPUOBI.
[Tapazutrueckue npeICTaBUTENN
0a3uIMOMHUIICTOB (TOJIOBHEBBIE,
pKaBYMHHBIC, HEKOTOPBIE TPYTOBBIE).
Muxopwu3a u €€ 3HaYeHUE.
['pubononodHbIe Opranu3mMbl. OCOOEHHOCTH
CTpOeHHUS KJIETOK. OOMMIIETHI.
[Tapazutnueckue npeacTaBUTEIn
OOMHIIETOB Ha TipuMepe GUTOGTOPHI.
OO0uras xapakTepucTHKa
JMXEHU3UPOBAHHBIX TPUOOB (JTUIIANHUKH).
OcobenHoct MOpQOJIOTUH U
AHATOMHYECKOT0 CTPOEHUS JIMILIAWHUKOB,
NUTaHUE U pa3MHOXKeHHe. MHoroobpasue u
AKOJIOTUYECKUE TPYIIIbI JUIIATHUKOB.
3HavyeHuE JTUIIAHUKOB B IPUPOJIE U
XO3SIMCTBEHHOU JAEATEIIbHOCTHU YEIIOBEKA.
NuaukaropHas poJib JIUIIANHUKOB.
JInmaiHUKY — MMOHEPHI IPUPOIAHBIX
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COOOIIEeCTB.

Ponb rpr®oB B KpyroBopoTe BEUIECTB

B 3KocucTeMe. Poib rpuboB

B ITOYBOOOPA30BAHUU U 00ECIICUECHU N
IJI0JIOPOAUs TOYBBL. bosie3HETBOpHBIE
(mapazutuueckue) rpuobl. Mukossl. Mepsl
MPO(PUIAKTUKA MUKO30B.
Jlabopamopnuvie u npakmuueckue
pabomot.

N3yuenue ocobeHHOCTEN CTpOCHUS
TJI0JTOBBIX TEJ MIJISTIOYHBIX TPHOOB

Ha MUKPOCKOIMYECKHX MpernapaTax v
MYyJISKaX.

N3yuenue cTpoeHust I€CHEBBIX TPUOOB:
MYKOpa U MEeHUIIWIIIA.

N3yuenne BIusSHAS BHEITHUX (DaKTOPOB
Ha IIPOLIECC PA3MHOKEHUS APOKIKEN.
W3ydenne CTpoeHHs ¥ )KU3HEHHOTO IIUKJIa
¢dbuTOohTOPHI HAa JKUBOM U TepOAPHOM
MaTepuare.

N3yueHune cTpoeHus TMIIaiHUKOB

(Ha repbapHBIX 00pa3iax)

HToro yacos 1o Teme 6
2. "KuBorHbIe
2.1 | 3oosorus —Hayka 1 OO6murue u crienranbHbIe pasaesbl 300J0run. | O3HaKOMIIEHHE C O0BEKTaMU
0 ’KABOTHBIX Kpatkas uctopust pa3BuTHs 300J0THH. W3YUYEHHUsI 300JI0TUH, €€ pa3iesIlaMH.
OO6mwme 1 crenuaibHbIe METOABI U3yueHUss | PackpblTue TEPMUHOB U MOHATUN
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AUBOTHBIX. CBSI3b 300JI0TUHU C IPYTUMU U 300JI0THH: T€JIbBMHUHTOJIOT U,
HayKaMH, MEJIMIIMHONU U CEJIbCKUM SHTOMOJIOTHSI, UXTUOJIOT U,
X03SICTBOM. 3HAYEHHUE 300JI0THUECKUX OPHUTOJIOTHS U Ap. Y CTAHOBJICHUE
3HaHuM 115 yenoseka. [Ipodeccun B3aHMOCBSI3H C IPYTUMHU HAYKaMHU.
YyeJIOBEKa, CBA3aHHBIC C 300JI0THEH. [TpumeneHnre OMOTOTHIECKIX
Jlemoncmpayus NOPTPETOB YUEHBIX, TEPMHUHOB U MOHSTHIA: 300JI0THS,
H300paXeHU, MOJIeJIeH KUBOTHBIX, OKOJIOTHS, 3TOJIOTUS JKUBOTHBIX,
MYJISDKHY )KMBOTHBIX, BJIQXKHBIX IIpenapaToB aJICO300JIOTHS U JIP.

U JIpyTOE. PackpsiTHe pony 3HaHUN
Jlabopamopnsie u npakmuueckue O JXMBOTHBIX JIJISI YEJIOBCKA.
paoomeoi. [IposiBneHue nuTepeca
CocrapieHue peKoMeHIaIui o coopy K ipodeccusiM, CBSI3aHHBIM
300JIOTHYECKUX KOJUIEKIHM. C U3YYCHHUEM KHUBOTHBIX
Cocragienue onvcanuii mpodeccuit, (ormcanue mpodeccuii).
CBSI3aHHBIX C 300JI0THEH. O3HaKOMJICHHUE C OOIIIMMH

OO6mrast opraHu3arys )KUBOTHOTO OPTaHU3Ma | U CIIENHUAILHBIMHU 300JI0TMYECKUMU
METO/IAMH UCCIICIOBAHUSI.
[IpoBenenue HabMOACHUI

C )KUBOTHBIMH: OTTUCAHUE 1IETIEH,
BBIJIBHKCHUE THITOTE3
(mpennonoxeHui), NoJiy4eHue
HOBBIX (hakTOB. OnKcaHue u
WHTEPIPETALUS JAHHBIX C IIEITBIO
000CHOBaHMS BBIBOIOB.
OBnaaenue npuéMaMu padoThI

¢ Ouonoruyeckoit uHpopmalen u eé
npeoOpa3oBaHue
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2.2 | OcobenHocTn
CTPOCHMUS ) KUBOTHOMN
KJIETKU

MHOroK1IeTOYHOCTh. TKaHH )KUBOTHOTO
opranusma. Ctpoenue U QyHKIUU TKaHEH
KUBOTHOTO Oopranu3Ma. Oprassl U CUCTEMBI
OPTraHOB KXMUBOTHOTO oprann3ma. @opma
TeJIa )KUBOTHOT'O, CHAMMETPHUS TENA,
pasMepsl Tela.

Jlabopamopnvle u npakmuuecxkue
pabomot.

Hccnenosanue KIETOK 104 MUKPOCKOIIOM
Ha BPEMEHHBIX MUKpOIpenaparax.
CpaBHEHUE pACTUTEIBHON U )KUBOTHOU
KJIETOK.

N3yueHne TkaHeN ) KUBOTHBIX

HCCJ’ICI[OB&HI/IG XUMHUYCCKOT'O COCTaBa

opranusma. BeisiBiieHue
CYLIECTBEHHBIX MPU3HAKOB
KUBOTHOU KJIETKH.

OmnpeneneHre N0 BHENTHEMY BUIY

(M300paKCHUSIM U CXEMaM)
OpraHOMJIOB KUBOTHOM KIJIETKH.
Onuncanue CTpoeHUs U
KU3ZHEJEATEIIbHOCTH JKUBOTHOU
KieTku. MccnenoBanne

10T MUKPOCKOTIOM KHBOTHBIX
TKaHEU. Y CTaHOBJICHUE
B3aUMOCBSI3EM MEXIY
0COOEHHOCTSIMU CTPOEHUS U
GYHKIUSIMY TKaHEH.
VYcraHoBieHUE B3aUMOCBSI3Ei
OpPraHoOB U CUCTEM OpPraHOB
YKUBOTHOT'O OpraHu3mMa.
CpaBHeHHE CTPOEHHS OPTAaHOB U
CHUCTEM OpPTaHOB )KHBOTHBIX.
OOBsICHEHHUE TTPOIIECCOB
KU3HEJCATCIIbHOCTH KUBOTHBIX.
O3HaKOMIIEHHE C YPOBHSIMU
OpraHU3aINN )KU3HA

Hroro yacoB nmo teme
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3. CTpoeHue U KU3HEAESATEIbHOCTh ;)KHBOTHOT'0 OPraHu3Ma
Opranu3sMeHHbI YPOBEHb OPTraHU3ALMHU KU3HU

3.1

IIutanue
Y JKMBOTHBIX

3

Ilumanue y scueommupix. DTAIbl IUTAHUSA
y )KUBOTHBIX. THIIBI MUTAHUS. DHAOUUTO3 U
sKk301MTO3. KitetouHoe u nmosnoctHoe
numeBapenue. [Ipoucxoxnenue
MHIIEBAPUTEITBHON CHCTEMBI. DBOJIOIHUA
NUILIEBAPUTEIILHON cUCTEMBI. Pa3znenenue
MUAILEBAPUTENBHON CUCTEMBI HA OT/IEIIBI.
Oco0eHHOCTH MUTaHUS PACTUTEIBHOSTHBIX
AKUBOTHBIX. OCOOCHHOCTH UTAHUS
XUIIHBIX )XUBOTHBIX.

Jlabopamopnvie u npakmuueckue
pabomot.

N3ydenune nuTaHus MpOCTEUILIETO

110/1 MUKPOCKOIIOM Ha BPEMEHHBIX
MUKpOITpenaparax.

N3ydenune nutaHus OTAEIbHBIX
IIPEACTABUTEINIEH PA3JINYHBIX TPYIII
YKUBOTHBIX

3.2

Tpauncnopt
Y dKUBOTHBIX

TpaHcnopT y )KMBOTHBIX. TpaHCIiopT

y cTpekaromux u ryook. Ilonoctu tena

y KUBOTHBIX. [Ipoucxoxnenue u ctpoeHue
IIEpPBUYHOM M10JIOCTH. Pa3BuTHe BTOPUYHON
(LIe7IOMHUYECKOM) TTOJIOCTH. DBOJIOIUSA
IIOJIOCTEN TeJIa Y KUBOTHBIX. DyHKIIMU
IIEPBUYHON U BTOPUYHOU ITOJIOCTH TeJA.

[TpumeHneHne OMOIOTNYECKUX
TEPMHHOB M IIOHATUI: OMOpa,
JBUKEHHE, TUTaHKE, TUIIEBAPEHUE,
JIbIXaHUe, BBICIICHUE, PAa3MHOKEHHE,
pOCT, pa3BUTHE, Pa3APaXKUMOCTb,
noBezieHue u ap. OnucaHue CTPOCHHUS
Y )KU3HENIEATEIbHOCTH )KUBOTHOTO
OpraHu3mMa: onopa u JBI>KEHHE,
NUTaHKE U MTUIIeBapeHue, TbIXaHue U
TPaAHCIIOPT BEILLECTB, BBIJCICHNUE,
pEryJALus U IOBE/ICHNE,
pa3MHOKEHHUE, POCT, U Pa3BUTHE.
OObsicHEHUE TPOLECCOB
KU3HEACSTEIbHOCTH KUBOTHBIX.
OO0cyxaeHue NpUIuHHO-
CJIIEICTBEHHBIX CBA3€U MEXKIY
CTPOCHHEM U KU3HEESTENbHOCTbIO,
CTPOEHHUEM U Cpeioi OOUTaHUS
XKUBOTHBIX. Habmonenus 3a
MPOIECCaMH JKU3HEIEATEIIEHOCTH
KUBOTHBIX: IBUKECHHEM, TUTAHUEM,
JBIXaHUEM, TTIOBEACHUEM, POCTOM U
pa3BUTHEM — Ha IpUMEpE
OJTHOKJIETOYHBIX 1 MHOT'OKJIETOUHBIX
KUBOTHBIX (MH(DY30pUU-TY(DEIbKH,
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[IprunHBI BO3HUKHOBEHUS TPAHCIIOPTHON
cucteMbl. DopMUpPOBaHNE KPOBEHOCHOM
cucteMbl. DyHKITMHU KPOBEHOCHON CUCTEMBI.
3aMKHYTbhIC U HE3aMKHYThI€ KPOBEHOCHBIE
cucteMbl. CBs3b THIIAa KPOBEHOCHOM
CHUCTEMBI CO CTPOEHUEM TOJIOCTH TeJa.
KpoBooGpamenue. Cepaiie. DBoOIHUS
KPOBEHOCHOM CUCTEMBI Y O3BOHOYHBIX
KUBOTHBIX

3.3

JlpIxanue
Y JKUBOTHBIX

JIpixanue y xKuBOTHBIX. Mcnionb30Banue
KHUCIIOpOoa >KUBOTHBIMU. J(uddy3us.
JIpIXaHue MOBEPXHOCTHIO Tena. J{pIxaHue

y ABYXCIIOWHBIX )KUBOTHBIX. DOpMUpOBAHUE
JbIXaTEIbHBIX OPraHoB. [[pIxaHue B BOJIHOU
cpene. XKaoOpel. JIpixaHue B Ha3eMHOM
cpene. Jlpixanue mpu NOMOIIM TPAXEH.
JIérkue. IBOJIIOLINS IbIXATEILHON CUCTEMBbI
y MTO3BOHOYHBIX )KMBOTHBIX

34

Brigenenue
Y JKUBOTHBIX

Brinenenue y xkuBoTHBIX. OcMoOC.
OcmoTuueckoe gapienue. CTpoeHue
BBIICIIUTEILHON CUCTEMBI Y )KUBOTHBIX.
DBOJIONHSI BBIICTUTEIIHHOM CHUCTEMBI

y )KHBOTHBIX. BBIICIUTEIbHAS CHCTEMA
HeQPUANATHHOTO THUIIA.
[TporonedpuauanpHas BEIACTUTEIbHAS
cucteMa. MetanehpuaraibHast
BBIICNIUTENbHAS cucTeMa. CBsI3b CTPOCHUS
BBIICIIUTEIILHON CUCTEMBI C TUTIOM TTOJIOCTH

nadHuu, 10KIEBOTO YEPBS, MypPaBBS,
pBIO, BOpOHBI U 11p.). Mccienopanue
MOBECHUS KUBOTHBIX (OC, MUET,
MYypaBbEB, PHIO, MTHIL,
MJICKOITUTAIOIIUX ) U
dbopMyIUpOBaHNE BEIBOIOB

O BPOXJIEHHBIM U TPUOOPETEHHOM
noBesieHu. OOCYKJIeHUE pa3BUTHS
TOJIOBHOT'O MO3Ta O3BOHOYHBIX
YKUBOTHBIX U BOSHUKHOBEHUS
MHCTUHKTOB 3a00ThI O TOTOMCTBE.
N3yueHne cTpoeHus Sila U pa3BUTHS
3apoJpiiia Kypuisl. Onucanue
OCHOBHBIX 3TalOB OHTOT€HE3a.
PackpeiTie mexanusma
CaMOBOCHPOU3BEHUS KIIETOK,
CYIIIHOCTHA MUTO3a U MEH03a
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TCJlAa. BBII[GJII/ITGJ'IBHBIG CHUCTCMBI aKTUBHOI'O
tuna. MaienurueBbie COCYyIbI. 9BOJ’IIOHI/ISI
ITOYCK Yy ITO3BOHOYHBIX ) KUBOTHBIX

3.5 | Onopa u ABUKEHUE Y 3 Onopa u ABMKEHUE y KUBOTHBIX. Opranbl
YKUBOTHBIX JIBWXEHHUS y KIETKU. [ mapocraTuaeckuit
ckenet. HapyxHbiil ckenet. BHyTpeHHUN
ckener. DopMHUpPOBaHUE PBIYAKHBIX
KOHEUHOCTEM, MPABUIIO pblyara. DBOJIIOIUS
OTNIOPHO-/IBUTATEIILHON CHCTEMBI

y O3BOHOYHBIX KMBOTHBIX. CTpOeHHE
™Mbl /J[Bukenue B Boje. [1naBanue.
Brrtankusaromas cuna. [InaBaTenbHbie
y3bIpU. JIBU2KEHNE B HA36MHO-BO31yILIHOM
cpene. [Tonér. [lonpemHuas cuna.
Paznuunbie THIBI MOJIETA

3.6 | Perymsmms 3 Perynsmus »u3HenesITeIbHOCTH
JKU3HEESITEILHOCTH y )KMBOTHBIX. HepBHas 1 rymopaibHas
y )KUBOTHBIX perymsaius. OcoOCHHOCTH HEPBHOM

perymsiiuu. Juddy3Has HepBHas cucTema.
INanrmuu. Lentpansuas u nepudepuyeckas
HepBHas cuctema. Lledanuzanms.
DBOIIOLMS HEPBHOM CUCTEMBI

y IO3BOHOYHBIX KUBOTHBIX. [ OpMOHaNIbHAS
perymsnus. OcoOeHHOCTH TOPMOHAIBEHON
perymnsauuu. IIpumepsl HEpBHOU U
TOPMOHAJIBHOM PETYISALIMU

Hrtoro yacos 1o teme 18
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4. PazHooOpa3ue »KUBOTHBIX

4.1 | JIByxcioWHbIE U Tun Ctpekaromye, Ui BrrsiBnenne xapakTepHbIX
TPEXCIIONHBIE Kumeunononoctasie. OcoOeHHOCTH MIPU3HAKOB, CTPEKAIOIINX:
YKUBOTHBIE U UX KJIETOYHOW OpraHU3aluu. DIUAEPMHUC U CIIOCOOHOCTH K pereHepalnu,
OCOOEHHOCTH. ractpoaepMuc. CTpeKaTenbHbIE KIIETKU. NOSIBJIEHUE HEPBHOMW CETH H,
JIByXcnoliHbIe JKu3HEeHHBIN UK CTPEKAIOIIUX. B CBSI3U C 3TUM pe(ICKTOPHOTO
YKUBOTHBIE ®opmMupoBanue Mey3bl. JKU3HEHHBIM UKIT | TTIOBEJACHUS U JIP.

ciUMOUIHBIX ¥ TUIPOUTHBIX METY3. VY craHaBivMBaHNE B3aUMOCBSI3U
Kopamsr. MEX1y 0OCOOCHHOCTSIMU CTPOEHUS
Jlabopamopnuie u npakmuueckue KJIETOK T€JIa CTPEKAIOIINX U UX
paoombul. ¢ynkusamu. Packpeitie poiau
W3ydenne cTpoeHUs 1 )KU3HEACATEILHOCTH | OECIIOIOr0 U MOJI0BOTI0 Pa3MHOKEHUS
TUAPHI. B )KM3HU cTpekaromux. O0bscCHeHHE
N3yyeHne XuMHUYECKOIro COCTaBa CKeJeTa 3HAUYEHHUSI CTPEKAIOIINX B MPUPOJE U
KOJIOHUAJIbHBIX KOPAJJIOBBIX MOJUIIOB KU3HM yesoBeka. MccnenoBanue
CTPOCHMUS, IEPEABUKEHHS U TUTAHUS
TUAPHI

4.2 | TpéxcnoitHbie dopMUpOBaHKE MOJIOCTH TeENA. BrisiBiieHME XapaKTEepHBIX PU3HAKOB

KUBOTHBIE OcobenHocty U (YHKIIMA BTOPUIHON TPEXCIONHBIX KUBOTHBIX.

10JI0CTH Tena. OpraHbl BbIACICHUS:
npotoHeppuanu U Metaneppuauu. Oomui
IJIaH CTPOCHUS TPEXCIOMHOTO JKUBOTHOTO.
Oco0eHHOCTH OpraHU3aALMK TPEXCIONHBIX
KUBOTHBIX. brtarepanbHas (AByCTOPOHHSIS)
cuMmmeTpus. [lepBUUHOPOTHIE KUBOTHBIE.
TpoxodopHbie KUBOTHBIE. JIMHsIONITHE
KUBOTHbIEC. BTOpUYHOPOTHIE )KUBOTHBIE

HccnenoBanue nmpusHakoB
IPUCIOCOOJIEHHOCTH K CpeJie
oOuTaHus TPEXCIOWHBIX )KUBOTHBIX,
apryMEHTHPOBAHHUE 3HAYCHUS
IIPUCTIOCOOICHHOCTH
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4.3 | Tun Ilnockue yepBu Oco0EeHHOCTH OpTraHU3ALMH ITOCKUX BrisiBneHre XapakTepHBIX MPU3HAKOB
4YepBel Ha PUMEpPE MOJIOYHOM IIJIaHAPHH. IJI0CKUX yepBei. OnpeneneHue
CrpoeHue MOKPOBOB U KOKHO-MYCKYJIBHOTO | 10 BHEIITHEMY BUY, CXeMaM 1
Memka. [Tapenxuma. CtpoeHue ONMCAHUSM MIPEACTABUTENEU IIITOCKUX
MHALLIEBAPUTENBHOM, BBIIEIUTEILHON U yepsen. MccienoBanre npu3HakoB
HepBHOU cucteM. [Ipucnocobnenue PUCTIOCOOJICHHOCTH K Cpejie
IUIOCKUX YEPBEU K MAPAZUTU3MY. 00UTaHUs TJIOCKUX YEPBEH,
Cocanpmnku. JKr3HEHHBIN TUKI apryMEeHTUPOBAaHUE 3HAYCHUS
[I€4YEHOYHOT0 cocallblInKa. JICHTOYHbIE IPUCTIOCOOJICHHOCTH. AHAIH3
yepBU. JKU3HEHHBIN UK MAPOKOTO OTICHUBAHWE BIUSHUS (haKTOPOB
JIEHTEeIa U ObIYbero (CBUHOTO) IICTTHS. PHCKa Ha 37I0POBbE YCIIOBEKA,
Jpyrue npeacTaBuTeNn MapasuTHIECKUX NPEAYNIPEKICHNAE 3aPAKEHUS
miockux 4yepsei. [IpodunakTuka IJIOCKUMU YEPBAMU
3a00JIeBaHUH, BBI3bIBAEMBIX TIIOCKUMU
YEepBIMH.

Jlabopamopnsie u npakmuueckue
pabomeot.
N3ydenue Ku3HEACATEIbHOCTH, BHELTHETO
Y BHYTPEHHETO CTPOEHUS IPECHOBOAHBIX
IJIOCKUX YEPBEU.
N3ydenne ctpoeHns napa3uTHIECKUX
IJIOCKMX YE€PBEN HA BJIAYKHBIX MperapaTax
4.4 | Tun Kpyruble uepsu Oco0eHHOCTH OpraHU3alK KPYTIIbIX BrIsiBIIEHHE XapaKTEPHBIX IPU3HAKOB

yepBeld. CTpOEHHE KPYTJIbIX YEpPBEU

Ha [IPUMEPE YEJIOBEUYECKON aCKapUIbl.
I1oKpOBBI M KOKHO-MYCKYJIBHBIN MEIIOK
Hemaron. JIuapka. CTpoeHue u

KpyTJIbIX yepBeil. OnpeneneHue
10 BHEITHEMY BH]ly, CXEMaM U
ONMCAHUAM IIPEICTaBUTENICH
KpyIJiblx uepBen. Mccnenosanne
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(GYHKIIMOHUPOBAHUE CUCTEM OPTaHOB
HeMaTo. JKU3HEHHBIN [TUKJI YEJIOBEYECKOM
aCKapupbl.

Jlabopamopnvie u npakmuyeckue
pabomot.

N3ydenune cTpoeHnst 4enoBeuecKou
(CBHHOM) acKapubl

IPU3HAKOB MPUCTIOCOOTICHHOCTH

K cpejie OOMTaHus y KPYTIIbIX YePBEH,
apryMEHTHUPOBAaHUE 3HAUCHUSI
IPUCTIOCOOTICHHOCTH. AHAIH3 U
OLICHMBaHUE BIHSHUS (PaKTOPOB
pHCKa Ha 3710pOBbE YEIIOBEKA,
HpeayIpExACHUE 3apaKEHHS
KPYTJIBIMH YEPBIMU

4.5 | Tun Konpuateie Oco6eHHOCTH OpraHu3aluy KOJIbYAThIX BrisiBneHre XapakTepHBIX MPU3HAKOB
YepBU YepBel Ha MPUMEPE JT0KAEBOTO YEPBS. KOJIbYAThIX uepBei. OnpeneneHue

CrpoeHne NOKPOBOB M KOKHO-MYCKYJIBHOTO | 10 BHEITHEMY BHUJlY, CXeMaM U
Memka. Opraau3anys noJIOCTH TENA. ONMUCAHUSIM IIPEACTAaBUTEIICH
CrpoeHue nuieBapuTeEIbLHOM, KOJIbUAThIX uepBen. MccnenoBanue
KPOBCHOCHOM, BBIICJTUTEIILHON K HEPBHOW | IPU3HAKOB NIPUCIIOCOOJIEHHOCTH
cucteM. Pa3MHOKeHHE KOJTbUATBIX YEPBEH. | K cpele OOuTaHMs y KOIbUaThIX
Pa3nooOpa3ue Koab4aThiX YepBEH. 4yepBeH, apryMEHTUPOBAHUE
Jlabopamopnule u npakmuuecxkue 3HAaYEHUs IPUCTIOCOOICHHOCTH.
paoombpl. Uccnenoanue pediiekcon
N3ydenne BHEMIHETO U BHYTPEHHETO noxeBoro yepssi. OO0OCHOBaHUE
CTPOCHHUSI JOKJICBOTO YEPBSI. pOJIK uepBel B TOYBOOOPA30BAHUH
N3ydeHune BHENIHETO U BHYTPEHHETO
CTPOCHUSI METUIIMHCKOW MUSIBKU.
N3ydenune cTpoeHusi MHOTOIIIETHHKOBBIX
yepBen

4.6 | Tun Momtrocku Oco06eHHOCTH OpTaHU3aIMi MOJUTFOCKOB. Onucannie BHENTHETO U BHYTPEHHETO

CrtpoeHue Tenna MOJUTFOCKOB. Pemykius
[ETOMUYECKON MOJOCTH: TPUIMHBI

CTPOCHHUSA MOJIJIFOCKOB, ITPOLECCOB
KHU3HCACATCIIbHOCTU. YcraHOBIEHUE
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u nocyeacTeus. opMupoBaHHE MAHTUUHOU

MOJIOCTH U pakoBUHBI. CTpoeHHE U
(YHKIIMOHUPOBAHUE CUCTEM OPTaHOB
MOJUTIOCKOB. Pa3HO00pas3ne MoJIITIOCKOB.
JIBycTBOpUaThIC MOJITIOCKH. bproxoHorue
MOJITIOCKH. [ 0JIOBOHOTHE MOJITIOCKH.
Jlabopamopnuie u npakmuueckue
pabomot.

N3ydeHune BHEIIHETO U BHYTPEHHETO
CTPOCHHMS JIBYCTBOPUYATOTO MOJIJTFOCKA.
N3yuenne BHENTHETO U BHYTPEHHETO
CTpOEHHUS OPIOXOHOTOr0 MOJUTIOCKA.
N3ydeHune BHEIIHETO U BHYTPEHHETO
CTPOEHUS TOJIOBOHOTOTO MOJIITIOCKA.
N3ydenue cTpoeHUst paKOBUH MOJIITIOCKOB

B3aMMOCBSI3H CTPOEHUS 1 00pa3a
KU3HH C YCIOBUSIMU OOUTAHUS

Ha MpUMEpE MPEACTABUTEIICH TUTIA
Momntocku. HaGmronenue

3a MUTaHHEM OPIOXOHOTUX H
JIBYCTBOPYATHIX MOJUTIOCKOB

B IIIKOJILHOM aKBapuyMe,
ONPE/ICIICHUE TUIIOB TUTAHUS.
UccnenoBanue pakoBuH 0€33y0KH,
NEPJIOBUIBI, IPYAOBUKA, KATYIIKH,
pamnaHbl ¥ KJI1acCUPUITUPOBAHKE
PAKOBHH I10 KJIACCaM MOJUTIOCKOB.
Y cTaHOBIEHUE B3aUMOCBSI3U MEKTY
paccesieHreM U 00pa3oM KU3HU
MoJITIOCKOB. OOOCHOBaHUE POITU
MOJUIFOCKOB B IPUPO/JIE U
XO3SIMCTBEHHOU JE€ATECIBbHOCTH
Jt0JIeil. ApTyMEHTUPOBAHHUE MEP
110 OXpaHE PEJIKUX BUJ0B MOJUTFOCKOB

4.7

Tun Ynerucronorue

12

Ocob6eHHOCTH OpraHU3aAINH
YJICHUCTOHOTHX. [I11aH CTpocHMS
YJICHUCTOHOTOTO YKHBOTHOTO. PemyKius
BTOPUYHOM TOJIOCTH TeJIa: MPUUMHBI U

IMOCJICACTBHA. Pasz[eneHHe TCJa Ha OTACIIBI.

Koneunoctu unenuctonorux. CTpoeHue u
(YHKIMOHUPOBAHUE CUCTEM OPraHOB
YWIEHUCTOHOTUX. OpraHbl 4yBCTB

BrisiBneHre XxapakTepHbIX MPU3HAKOB
MPEICTABUTENIEN TUIIA
Unenucronorue. Onucanue
IIPEICTABUTEIIEN KJIACCOB
(PaxooOpasnrie, [laykooOpasHeie,
Hacekxomebie) o cxemawm,
M300paXEHUSIM, KOJUICKIIUSIM.
HccnenoBanue BHEIIHETO CTPOEHUS
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YIEHUCTOHOTUX. OCHOBHBIE IPYIIIIBI
YICHUCTOHOTHX.

Kinacc Pakoo6pasubie. CTpoenue u
MOP(OJIOTHSI paKOOOPa3HbIX HA IPUMEPE
peuHoro paka. Paznoo6paszue
paKooOpa3HBIX.

Kinacc [Taykoo6pasusie. CTpoeHue u
MOPQoJIOTHS TAyKOOOpa3HbIX HA IPUMEPE
nayka-KpecroBuka. Paznoobpasue
MayKoOOpa3HbIX.

Kitacc Hacekomsie. CTpoeHne 1 BHEIIHSA
Mop¢osiorust HacekoMblx. Koneunoctu u
POTOBBIE anmnapaTbl HACEKOMBIX.
JKuzHeHHbIN UK HaceKOMbIX. Hacexkomble
C HEMOJIHBIM MpeBpaleHneM. Hacekomble
C TIOJIHBIM NpeBpaieHueM. Kykorka.
OCHOBHBIE OTPSIJIbl HACEKOMBIX C HETIOJIHBIM
npeBpaieHuem: [IpsMokpsLbie,
[Tomyxectkokpsuibie, Buin u [Tyxoensr.
OTpsiAbl HACEKOMBIX C MOJHBIM
npeBpaiieHneM: KeCcTKOKpbUIbIE,
[Iepenonuyarokpsuibie, /IByKpbUIbIE,
Yemyekppuibie, biioxu.

Jlabopamopnwle u npakmuueckue
pabomot.

N3yuyeHune BHEIIHETO CTPOEHUS U
KOHEYHOCTEHN pakooOpa3HBbIX.

N3ydenne BHyTPEHHETO CTPOEHUS

MaKCKOTO KyKa, OIIMCAaHHE
OCOOEHHOCTEN €ro CTPOEHUS KaK
IPEICTaBUTEIS KJ1acCa HACEKOMBIX.
OO0cyxaeHue pa3HbIX TUIIOB
Pa3BUTHS HACEKOMBIX

C UCTIOJIb30BAaHUEM KOJUIEKIIMOHHOTO
MaTepHaia Ha mpumepax 6abouku
KaIlyCTHHIIBI, PhDKEr0 TapaKaHa U
1p., BBISIBJICHHE IPU3HAKOB CXO/ICTBA
U pa3nuyusi. Y CTaHOBIICHUE
B3aMMOCBSI3HU CTPOCHUS U o0pasa
KHU3HU C YCIOBUAMU OOUTaHUS

Ha IpUMepe pecTaBUTeNeH Kitacca
HacekoMbIX. OOCyXIeHne
3aBHCHMOCTH 37I0POBbsI UEJIOBEKA

OT WICHUCTOHOTHUX — EPEHOCUYUKOB
UH(EKIIMOHHBIX (KJICIEBON
sHUE(DATUT, MAJSIpUA U Jp.) U
napa3uTapHbIX (UECOTOYHBIN 3yACHb
U JIp.) 3a00JIEBaHUIA, & TAK¥Ke

OT OTPaBJICHUS SAOBUTHIMU
BEIeCTBaMH (TapaHTyJI, KapaKypT

u ap.). Onrcanre MHOrooopaszus
qyiieHucTOHOTUX. OOBsICHEHNE
3HAYEHUS WICHUCTOHOTHX B PUPOJIE
U JKU3HU desioBeka. OBiiaJicHue
npuéMaMu paboThI ¢ OUOIOTUYECKOMN
uHpopMaIuen u e€ npeodpa3oBaHe
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paxooOpazHoro.

W3yuenue CTpoeHust pOTOBOTO arnmapara u
KOHEYHOCTEH HACEKOMOTO.

H3yyeHne BHYTPEHHETO CTPOCHUS
HAaCEKOMOTO.

M3yuyeHne BHEIIHETO CTPOSHHS ¥ OMOJIOTHI
HACEKOMBIX Pa3HBIX OTPSIOB.
Omnpexnenenue npeacTaBUTeNeH pa3IMIHbIX
OTPSIIOB M CEMEMCTB HACEKOMBIX

C UCTIOJIb30BAHUEM OTIPEICTUTENEH

4.8 | Tun XopaoBeie Oco0eHHOCTH OpraHu3aly XOPA0BbIX Onucanne cTpOEHUS U IPOLIECCOB
AKUBOTHBIX. [Ipr3HaKu XOpIOBBIX KU3HEIEATEIIbHOCTH )KMBOTHBIX
KUBOTHBIX: TJIOTKA C XKaOEpHBIMHU IIEISIMHU, | TPYIIT aHAMHUN ¥ aMHHUOT.
Xopza, HepBHasl TpyOKa, 3HIOCTHIIb, BrisiBneHre xapakTepHbIX IPU3HAKOB
NOCTHATaJIbHBIN XBOCT. [lost0cTh TENA CUCTEMATUYECKUX TPYMI XOPIOBbIX.
XOPAOBBIX )KUBOTHBIX. HccnenoBaHue CTpOEHNs JIAHIIETHAKA
[ToaTun I"'onoBoxopaossie. CTpoeHue u Ha TOTOBBIX MUKpOIpEIapaTax.
KU3ZHENIEATEIIbHOCTD JIAHIIETHHUKA. Onucanve MHOT0OOpa3us >KUBOTHBIX
Jlabopamopnsie u npakmuueckue tuna Xopaosele. MccnenoBanue
paoombul. CTPOEHHUS JTAHIETHUKA Ha TOTOBBIX
N3yuyenune BHEIIHETO U BHYTPEHHETO MUKpOIpenaparax
CTPOEHHS JIAHLIETHUKA Ha PUKCUPOBAHHBIX
npenaparax

4.9 | PaznooOpasue u OO61mwmit 0030p CTPOCHMS U pa3BUTHUSA Onucanue CTpOECHHUS U MPOLIECCOB

9BOJIFOLINA
ITIO3BOHOYHBIX
KNBOTHBIX

MO3BOHOYHBIX )KUBOTHBIX.
®dopmupoBanue ckenera. Koctu u xpsim.
Otaensl Tena N03BOHOYHBIX KUBOTHBIX.

KHN3HCACATCIbHOCTH I1I03BOHOYHBIX
’KUBOTHBIX. BIsIBIIeHUE XapaKTCPHBIX
IMPU3HAKOB ITIO3BOHOYHBIX
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BucuepanpHbIi U TYyJTOBUIIHBINA OTIEIIBI.
OCHOBHBIE IpyMIbI TO3BOHOYHBIX
KUBOTHBIX. becuentocTHbIe U
yenocTHOpoThIe. JKabepHblie ayrH,
(dbopMHUpOBaHUE YEITIOCTEH.

OC00EHHOCTH CTPOEHHUS CUCTEM OPTaHOB
MMO3BOHOYHOI0 KUBOTHOTO. [losocTs Tena.
[InmeBaputensHas cucreMa. KpoBeHocHas
cucteMa. J[pIxaTenbHas cucrema.
MeTtaneppuuanbHas BbIICTUTEIbHAS
cucteMma (rouku). HepBuas tpyOka. Otemnsl
HEPBHOU CHCTEMBI

4.10

Hanxnacc PrIOb!

Oco0eHHOCTH CTPOEHHUS U OpraHu3aluu
pBIO Ha MpUMeEpE PEUHOro OKYHs. Yerrys
pwi0. Ckenet pri0. CTpoeHue
NUIIEBAPUTEIIBHON, KPOBEHOCHOMN U
BBIJICIIUTEILHOM cucTeM. [[pIxanue y phIo.
XKabpsl pbIO U sxa0epHBIiA amnmapar.
Hepshas cucrema pb16. Opranbl 4yBCTB
pri0. bokoBas muHMsI. XPSAIIEBBIE PHIOHI.
Oco0OEHHOCTH CTPOCHUS U
xKu3HeaesTenbHocTH. KocTHbIE phIOBI.
Jlyuenépsie u jgonacrenépoie poiObI.
Jlabopamopnvie u npakmuueckue
pabomot.

N3yuyenune BHEITHETO U BHYTPEHHETO
CTPOCHHUSI PHIOBI.

HccnenoBanne BHEIIHETO CTPOCHHS
pBIO Ha IpUMEpPE KUBBIX OOBEKTOB;
BHYTPEHHETO CTPOEHUS PHIO

Ha BJIQXHBIX Mpernaparax. BeisiBiaenue
XapaKTEPHBIX MPU3HAKOB KOCTHBIX
pBIO. YCTaHOBIICHNE B3aUMOCBSI3H
BHEIIHETO CTPOEHUS U CPE/Ibl
obutanus pei0 (oOTekaemas popma
TeJa, HaJTu4ue CJIU3U U Jp.).
Onuncanue nIaBaTeIbHOTO My3bIPst
pBIO KaK TUAPOCTATUYECKOTO OpPTaHa.
OObsicHeHHEe MeXaHU3Ma
TIOTPY>KCHHUS ¥ BCIUTBITHS PBIO

B BOJIHOM cpene. Onucanue
MHOTo0o0pasus pbi6. O00CHOBaHUE
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N3yyeHune ckenera KOCTHBIX U XPSIIEBBIX
pBIO.

Nzydenne paznooOpasust psio.
Omnpenenenue Bo3pacta psIo MO Yerrye

poJHu pbIO B IPUPOJIE U KU3HU
yesoBeka. OnucaHne 3KOJIOTHYECKUX
rpynn pel0. ApryMeHTUPOBaHKE
OCHOBHBIX IPABHJI TOBEACHUS

B IPUPO/IE IPH JIOBJIE PHIOBI (BpeMsl,
MecTO U Jip.). Onucanue 3HaUYCHUS
pBIO B IPUPOJE U KU3HH YEIOBEKA

411

BrIx0o1 T03BOHOYHEBIX
Ha cyry. AMpuoum,
WA 3€eMHOBOJIHBIC

[IpennochlIKy BbIX0/1a TO3BOHOYHBIX

Ha cyury. QOopMHUpPOBaHUE PIYAKHOU
KOHEYHOCTH. OCOOEHHOCTH CTPOCHUS U
opraHuzanuu aMmQpuoOuil Ha mpuMepe
TpaBsHOM JArymku. Ckenetr aMpuoOunid,
OTJIeNbl T03BOHOYHHUKA. [InieBapurenbHast
cuctema y ampuouii. Ctpoenue
KPOBEHOCHOW CHCTEMBI U pa3/elIeHrne KpOBU
y ambubuii (apTepruanbHbIA KOHYC).
Jpixanue y aMmpuouii, posib 4eIr0CTHOTO
anmnaparta. KoxxHoe apixanue.
dopMHUpOBaHUE TYTOBUIIHBIX TIOYEK U X
ocobennoct. HepBHas cucrema. Opratsl
qyBCTB. JKM3HEHHBIN TTUKI aM(DUOUH.
I'onoBactuk. Heorenus y ampubuii u
perymsauust metamopgo3za. OCHOBHbIE
rpynmbl aMmpuouii.

Jlabopamopnvie u npakmuueckue
paoombul.

N3yuyenue BHEIIHETO U BHYTPEHHETO

BrisiBneHue xapakTepHbIX MPU3HAKOB
MpeJICTaBUTEIICH Kilacca
3eMHOBOIHEIE. McciiemoBanue
CKeJsleTa JISTYIIKU. BeIsBiIeHUE 4epT
IIPUCIIOCOOJICHHOCTH 3€MHOBOJIHBIX
KaK K Ha36MHO-BO3/yIIIHOM, TaK U K
BOJIHOM cpene oOutanus. Onrucanue
IIPEACTABUTEIIEN Kiacca

110 BHeIIHeMY BU1y. OO0CHOBaHHE
POJIM 36MHOBOJIHBIX B IPUPOJIE U
JKU3HM YEJIOBEKa.
ApryMeHTHUPOBAHUE MEP I10 OXpaHe
pPEIKUX BUAOB 36MHOBOIHBIX
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CTPOEHMSI JIATYILIKH U TPUTOHA.
N3yuenue ckenera JATyIIKH.
N3yuyeHne HHIUBUAYaTbHOTO Pa3BUTHS
3€MHOBO/JHOT'O

4.12

AMHUOTEL.
Pentunumn, nin
[IpecMmbikaromumecs

[TpucnocoOaeHNst HO3BOHOYHBIX )KUBOTHBIX
K Pa3BUTHIO Ha Cyll€e. 3apOAbIILIEBbIE
000104ykH U uxX QyHKIUU. OCOOEHHOCTH
CTPOCHUSA U OPraHU3aLUU PENTUIIAN

Ha [IpUMepe MPBITKOMN SALIEPULIBI.
Oco00EeHHOCTH CKeNeTa 1 KOHEYHOCTE!
pentunui. ['pynnas kierka.

JIBJKEHUE Y PENITHITNN.
[InmeBapurenpHas cucteMa. KpoBeHocHas
cuctema. Kpyru kpoBooOpaiuenus u
paszelieHue KPOBU B JKEIIyAOUKE Cepala.
Jpixanue pentwimii. opMUpOBaHHE
Ta30BbIX IMOYEK U UX 0coOeHHocTU. HepBHas
cucrema. Opransl 4yBCTB. Pa3MHOXKeHME U
pa3ButHe pentuauii. OCHOBHBIE TPYIIITBI
PEUTUITANA.

Jlabopamopnuie u npakmuueckue
pabomot.

N3y4denne BHEIIHETO U BHYTPEHHETO
CTPOCHMUS SALLEPHULIBI.

N3yuenue ckenera Aiepuisbl.

N3yuenue pazHoobpazus
ITPECMBIKAIOIIMXCS

BrisiBIIEeHHE XapaKTEPHBIX IPU3HAKOB
npeacTaBUTeNEH Kiacca
[Ipecmbikarommecs. Onrcanue yept
IPUCIIOCOOTIEHHOCTH
IIPECMBIKAIOIIUXCS K BO3AYILIHO-
Ha3€MHOM Cpeje.

CpaBHEHUE 36MHOBOIHBIX U
MIPECMBIKAIOIIUXCS TI0 BHEIITHUM U
BHYTPEHHUM TIPHU3HAKAM.
O060cHOBaHNE OIPAaHUYEHHOCTH
pacnpocTpaHEHUsI 3€MHOBOIHBIX U
IPECMBIKAIOLIUXCS B IPUPOJE.
Onucanue MHOTOOOpa3us Kiacca
[Ipecmbikarommxcs. OnpeneneHue
POJIM IPECMBIKAIOLIUXCS B IPUPOAE U
KU3HH YEJIOBEKA.
ApryMEHTHPOBAHHE MEP 1O OXPAHE
peaxux BuaoB [IpecMbikaronmxcs
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4.13

[ITurer

OCc00EHHOCTH CTPOCHHMS U OpTraHU3aI|H
NITUI] HAa IPUMEPE CHU30T0 ToITyOs.
[Ipucnoco6nenus nruil K noy€ry. Iepps.
PazButue nepa, ctpykrypa nepbeB. Turmbl
nepbeB. OCOOEHHOCTH B CTPOEHUU CKEJIETA.
LleBka, npsikka. @opMUpOBaHUE KUJIS.
Oc00EeHHOCTH CTPOCHHUS MTUIIIEBAPUTEIHHON
cuctemsl. CTpoeHHE KPOBEHOCHOMN
cucteMsbl. Pa3ienenue kpoBu B cepalie.
Kpyru kpoBooOpaiiienus y nruil.
OcoOeHHOCTH IbIXaTEeIbHON CUCTEMBI.
Bozayiasie Memku u napadpoHXH.
MexaHnu3Mm J1BoitHOTO AbixaHus. CTpoeHue
HEPBHOU cHucTeMBbl. PazBuTne Mo3xedka.
Opuenrtanuus ntul. Opranbl 4YyBCTB.
Brigenurensnas cucrema. Pazsurue nrui.
Crpoenue siina. PopMupoBaHUE AULIEBBIX
oboinouek. [loBenenue nrui. TokoBaHue.
dopMUpOBaHUE THE3.

Jlabopamopnvie u npakmuueckue
pabomot.

N3ydeHune BHELIHETO U BHYTPEHHETO
CTPOCHUS NTHII.

N3yueHue ckenera nTrlibl.

N3yuyeHne BHEMIHETO CTPOCHUS U IEPHEBOTO
MIOKpPOBA ITHII.

N3yuenue cTpoeHus Su1a MTHILL.

OrnucaHue BHEITHETO M BHYTPEHHETO
CTPOEHHUS, TIPOIIECCOB
JKU3HENCATEILHOCTH ITHII.
HccnenoBanue BHENTHETO CTPOSHUS
IITUI] HA pa31aTOYHOM MaTepuae
(ephsi: KOHTYPHBIE, TyXOBBIS, TTYX);
0COOEHHOCTEH CTPOCHUS CKeJeTa
ntuil. O0cyXaeHnue YepT
IPUCIOCOOJICHHOCTH MTHULI K MTOJIETY.
O0ocHOBaHKE CE30HHOTO OBEICHUS
rtuil. CoIrmocTaBlICHUE CUCTEM
OpTaHOB MPECMBIKAIOIIUXCS 1 TITHII,
BBISIBJICHHE OOIINX YEPT CTPOCHUS.
Onucanue PKOJOTHUECCKUX TPYIIIT
ntuil. OO0CHOBAaHUE POJIU TITHUIL

B TIPUPOJIE ¥ )KU3HU YETIOBEKA.
Onucanue Mep Mo OXpaHe MTHII.

OgBnanenue npuémamu paboTh
¢ Onosiornyeckoi HHPpopManuen
u e mpeoOpa3oBaHue
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Ornpenenenue NTUll ¢ UCIOJIb30BAaHUEM
OIPEICIIUTENICT

414

MiuexkonuTaromnme

Oc00EHHOCTH CTPOCHHUS U OpTraHU3aIIH
MJICKOITUTAIOIINX Ha MPUMEPE TOMOBOM
mbiiu. opmuposanue mepctu. CTpoeHue
Bosioca. Tumbl Bosioc. CalibHbIE U MOTOBBIE
xene3bl. CKeNeT MICKOMUTAIONUX.
Oc00EHHOCTH CTPOEHHUS CKelleTa
KOHe4YHOcTel. 3yOHas cuctema. CBsi3b
3yOHOM CHUCTEMBI C TUTIOM IMUTAHUS.
Pa3noobOpasue 3yOHBIX CUCTEM.
[InmeBapuTenpHas cuctema
MiekonuTaromux. OcoOOEHHOCTU CTPOCHUS
MUIIEBAPUTEIHHON CUCTEMBI

y PaCTUTEIHHOSTHBIX MJICKOTTUTAIOIITHX.
CrpoeHue KpoBEHOCHOM cucteMbl. Kpyru
KpoBOoOOpaiieHus. JlpixareapHasi cucTeMa.

CrpoeHne NETKuX, aabBEOSIPHOE IbIXaHUE.

Huadparma. TyloBUIITHBIE TOYKH U
HepoHbI MiekonuTaronux. OcoOeHHOCTH
HEPBHOW CUCTEMBbI MJIICKOITUTAIOIINX.
Opransl uyBcTB. PazButue
MJeKonuTaromux. @opMupoBaHue
iateHTsl. OCOOEHHOCTH MIIAllEHTapHOTO
nutanus. Cucrema MIEKOMUTAIOIIUX.
[TepBo3Bepu. CyMuaTbie MIIEKONUTAKOLIHUE.
[InaneHTapHbple MIIEKOTUTAIOLIHE.

BrisiBIIEeHHE XapaKTEPHBIX PU3HAKOB
YKMBOTHBIX KJacca MiekonuTaromue.
HccnenoBanue ocobeHHOCTEN
CKeJleTa MIIEKOIUTAIOUTUX;
0COOCHHOCTEH 3yOHOMN CUCTEMBI
MJIEKONIUTAIOIIMX. Y CTAaHOBJICHUE
B3aMMOCBSI3€ MEXIY Pa3BUTHEM
TOJIOBHOTO MO3ra MIIEKOITUTAIOIINX U
UX MTOBEJICHUEM.
KnaccudunupoBanue
MJIEKOMUTAIOLIUX 0 OTPSAaM.
BrisiBnenue uepr
PUCTIOCOOJIEHHOCTH
MJIEKOTIUTAIOIIUX K cpesie OOUTaHusl.
Onncanue SKOJOTUYECKUX TPYIIIT
MiekonuTaromux. O0CcyXaeHue poiu
MJIEKONUTAIOLIMX B IPUPOJIE U KU3HH
yenoBeka. OnucaHue Mep 1o oxpaHe
miekonuTaromux. OBiajaeHne
npuémMamu paboThl ¢ OMOIOTUYECKON
uH(popmaimeit u e€ npeodbpa3oBaHue
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CoBpeMeHHas cucTemMa MICKOMUTAIOIIUX.
Jlabopamopnvie u npakmuueckue

pabomot.
N3yuenue ctpoeHus yepera u 3yOHoi
CHUCTEMBI PA3JIMYHBIX MJICKOMUTAIOIINX.

N3ydenue pa3HOOOpa3us MIECKOIMUTAIOIINX.

N3ydenue crpoeHuns cKenera

MJIEKOITATAIOIINAX
HToro 4acos 1o Teme 64
5. DBOJIIOLMSA ¥ DKOJOTHA JKUBOTHBIX
5.1 | DBomronus u 7 DBoaronys 0eCrn03BOHOYHBIX )KUBOTHBIX. Onucanue cpe oOUTaHMS,
DKOJIOTHS >KUBOTHBIX DBOJTIONHS XOPIOBBIX KUBOTHBIX. 3aHMMAaEeMBIX )KMBOTHBIMH,

Cpena oOuTaHus U HKOJIOTMYECKast HUIIA.
Dkonornueckue GakTopbl. AOHUOTHYECKHE,
OMOTHYECKHE U AHTPOIOr€HHbIE (DAKTOPHI.
OCHOBHBIE 3KOJIOTHYECKHE 3aKOHBI.

3aKkoH oNTUMyMa. 3aKOH JIAMUTUPYIOLIETO
(akTopa. 3aKOH IKOJIOTUYECKOU
WHJVBUAYaIbHOCTU BUIOB.
[Tpucnocobnenus OpraHu3MoB.

Bonanas cpena oburanusi. XapaktepucTuka
BOJIHOU cpenbl. [ITOTHOCTE M TeMniepaTypa
BOJbI. COIEHOCTH BOTOEMOB.
PacTBOpUMOCTB KHCIIOPOIa U YTIIEKUCIOTO
ra3a B BoJie. MOpCKHE OpraHu3MBl.
[ImaskTOH, HEKTOH, OeHTOC. OCOOEHHOCTH
CTPOCHUS IUIAHKTOHHBIX OPTAaHU3MOB.

BBISIBJICHUE YEPT
IIPUCITIOCOOJICHHOCTH YKUBOTHBIX

K cpenie oouTanus. BeisiBnenue
B3aMMOCBSI3H KUBOTHBIX

B IIPUPOIHBIX COOOIIECTBAX.
YcTaHOBIICHUE B3aUMOCBSI3U
YKUBOTHBIX C pACTCHUSMH, TpHOaMH,
JUITAWHUKAMA 1 OaKTePUIMU

B MIPUPOJTHBIX COOOIIECTBAX: 1IEITH U
CETHU TTUTaHUS, TTUIIECBHIC
(Tpoduyeckue) ypoBHu. Onucanue
KOMITOHEHTOB 3KOJIOTUYECKOU
cucteMbl. OOOCHOBaHHE POJTU
KUBOTHBIX B IPUPOTHBIX
coob1ecTBax. BrisBnenue yept
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[TpucnocoOeHus K )KU3HH B TOJIIIEC BOIBI.
Oco0eHHOCTH CTPOCHUS U OHOJIOTHH
OCHTOCHBIX Opranu3mMoB. [IpecHoBOAHBIE
opranu3msl. [IpoGiemsl ocMOperyssuuy.
[TpucnocoGeHnsT OPraHu3MOB K )KU3HU

B MOPCKOM U IIPECHOM BOJIE.
BTOpHYHOBOHBIE OPTaHU3MBI.
dopMUpoBaHUE MJIABHUKOB U
IJ1aBATEJIbHBIX IEPEMOHOK.
HazemHo-Bo3aymiHas cpeia oouTanus.
XapakTepucTUKa Ha3€MHO-BO3yILIHON
cpenbl oouTanus. [[10THOCT U BIAXKHOCTh
cpeabl. BeIxos )KMBOTHBIX HA CYIITY.
[Iprmeps! aganTannii K HA3€MHBIM
ycioBusim ooutanus. DopmupoBanue
JErKUX, MAJILIIUTUEBBIX COCY0B U
KYTUKYJIbl Y YJIEHUCTOHOTUX.
dopMupoOBaHUE KOHEYHOCTEM.
Oco0eHHOCTH IbIXaHMsI ¥ BOJHOTO OanaHca
y Ha3eMHBIX OPTaHU3MOB. AanTanuu

K MOJIETY Y NTHI], HACEKOMBIX U
pykokpbUIbIX. [IpaBuno Amnena. [TpaBuio
beprmana.

[TouBennas cpena oOuTaHusl.
XapakTepuCTUKa IOYBEHHOW CpEbI
obutanusi. OCOOEHHOCTH CTPOCHUS U
aJjanTaluyd MOYBEHHBIX OPTaHU3MOB.

TIPUCIIOCOOJICHHOCTH MITHUIL U
MJICKOTTUTAIOIIMX TI0 PUCYHKAM,
Tabaunam, pparMmeHTam GUIbMOB

K cpejie 00uTaHus (3KOJIOTHISCKHE
TPYMIBI ITHIT 1 MIICKOTTUTAIOIIINX ).
VY craHOBIEHUE OCHOBHBIX
3aKOHOMEPHOCTEHN pacpoCTpaHEHUs
YKUBOTHBIX 110 TiaHeTe. Omucanue
YKUBOTHBIX TPUPOIHBIX 30H 3eMIIU
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Arantanuu KoJIb4aThIX YEPBEH, HACEKOMBIX
W TIO3BOHOYHBIX >KUBOTHBIX K ITOYBEHHOM
cpene oOuTaHus.

OpranusMeHHas cpeia OOUTaHusI.
XapakTepuCTHKa OPTAaHU3MEHHOM CpebI
obutanus. [IpucrnocobieHus opraHu3MoB
K napasutusMy. BzanmMooTHomeHus
napa3uT—xo3siuH. [Tapa3utsl u
Mapa3UTOUIbl. DKTOMAPAZUTHI U
sHjonapa3utsl. [lapasutnueckue miockue,
KpPYTIJIbI€, KOJIbYAThIC YEPBH.
[Tapa3uTnyeckue YWICHUCTOHOTHE.
DopMHUpPOBaHKE TPUCOCOK U KPIOYBLEB.
dopMHUpPOBaHKE TUIOTHBIX IOKPOBOB.
Penykuusi CECHCOPHBIX OPTaHOB U APYTUX
CHUCTEM OPTAHOB.

Jlemoncmpayuu XUBBIX )KUBOTHBIX,

yy4denn, KOJUIEKIUI, pa3gaToqyHOTO
Marepuala, MyJIsDKeH 1 MoJieNiel, Ta0Juil,
cnaijoB, BUIe0(QUIbMOB U CaliTOB
HNuTepHeTa, Noka3bIBAOIIAX
PUCTIOCOOJICHHOCTD )KUBOTHBIX

K YCJIOBUSIM CpeJIbl OOUTaHUS, TN U CETU
MUTaHUA B 9KOCHUCTEMAaX, PacpOCTpaHEHUE
YKUBOTHBIX B IMMPUPOJIHBIX 30HAX 3EMJIH,
reorpaduyecKux KapT ((KUBOTHBIN MHP
3emun).
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Jlabopamopnbsie u npakmuueckue
pabomot.

N3yuyenune npupoIHOro coo0IEeCTRa:
COCTaBa U CTPYKTYPHI.

DKCKypCHs WA BUIEOIKCKYPCHSL.
Ce30HHBIE SIBJICHUS B ®KU3HU )KUBOTHBIX

HToro yacoB mo teme

6. ’KNUBOTHBIC U YeJI0BEK

6.1

JKuBoTHBIE 1
YeJIOBEK

Bo3aeilicTBue yenoBeka Ha >JKUBOTHBIX

B MIPUPOJIC: MPSIMOE U KOCBEHHOE.
[IpombIcTIOBBIE )KUBOTHBIE (PHIOOJIOBCTBO,
oxoTa). Benenue npombiciia dKUBOTHBIX
Ha OCHOBE Hay4YHOTO MOAXO0/Ia.
OpoManiHuBaHuE )KUBOTHBIX. [[ukue

MMPCAKH JOMAITHUX JKUBOTHBIX. CCHCKHI/IH.

[Toposast. UckyccTBeHHBIHM OTOOD.
KoHTtpacTHbIe (pOpMBI KUBOTHBIX

110 OJIHOMY U TOMY K€ MPHU3HAKY

B IIpejiesiax oiHoro Buja. KiionupoBanue
KUBOTHBIX. KileTOuHbIE, XpOMOCOMHBIE U
F€HETUYECKUE TEXHOJIOTUHU B CO3/IaHUU
HOBBIX MOPOJ] CEIHCKOXO03IMCTBEHHBIX
KUBOTHBIX.

3Ha4YeHUE IOMAIITHUX )KUBOTHBIX B )KU3HU
yenoBeka. JKuBOTHbIE
CEIIbCKOXO3SIMCTBEHHBIX YTOJIHM.
[ItueBoacTBO. JKHBOTHOBOACTBO.

PackpriTie 6nonorunyeckux
TEPMUHOB U MOHITHM:
0JIOMAIIIHUBAHUE, CEJICKIINSI, TOPO/Ia,
UCKYCCTBEHHBIN 0TOOD,
CHHAHTPOITHbIE BUJIbI, ()EHOTHII,
TEHOTHII, OMOTEXHOJIOT U, KICTOUHAS
Y TeHHasl UHKEHEPH s, KIOHUPOBaHUE.
OO0OBsAcCHEHHE 3HAYEHHUS JOMAIITHUX
YKUBOTHBIX B MIPUPOJIC U KU3HU
yenoBeka. Onmrcanne OCHOBHBIX
MH(EKIMOHHBIX 3a00I€BaHUI
’KUBOTHBIX 1 00OOCHOBaHUE
IPUHITAIIOB KX MPOQUIAKTUKH H
aeueHuss. O00OCHOBaHHE METOIOB
OOpBOBI C JKUBOTHBIMH-BPEAUTEIISIMU.
Onucanve CHHAHTPOIHBIX BUJIOB
0€CIT03BOHOYHBIX 1 TO3BOHOYHBIX
KUBOTHBIX. BBIIBICHUE YepT
aJanTaluy CHHAHTPOITHBIX BUIOB

89




denepanbHas padouas nporpamma | buosnorus. 7-9 kiaccsl (YriayOJa&HHBIH ypOBEHB)

PacnipocTpanénnpie MHGEKITMOHHBIS
3a0071€BaHuUs y IOMAITHUX )KUBOTHBIX.
Onu300Tuu. [TpUHIUIBI TPOPUITAKTUKY U
JICYEHUS PACIPOCTPAHEHHBIX
UH(DEKITMOHHBIX 3200JIEBAHUM JIOMAIITHUX
KUBOTHBIX. JKUBOTHBIC-BPEIUTEIIN, METO IBI
OOpBHOBI C KUBOTHBIMU-BPEIUTEIISIMHU.
I'opon xak cpena oOuTaHus, Co3/1aHHAS
yesioBeKoM. CHHAHTPOITHBIE BUBI
KUBOTHBIX. AJlanTarus KUBOTHBIX

B yCIIOBUSIX Topoja. BoccranoBnenue
YUCJICHHOCTHU PEJKUX BUJIOB )KUBOTHBIX:
0Cc000 OXpaHsieMbI€ IPUPOTHBIC
teppuropun (OOIIT). buochepusie
pesepBartbl. KpacHast KHUTa )KUBOTHBIX
Poccun. Mepsl coxpanenus u
BOCCTaHOBJICHHSI >KUBOTHOTO MHUpA.
Jlemoncmpayuu dyden, KOJUIEKIWM,
Ta0uI, ciaigoB, BUACO(UIbMOB U CaliTOB
HNHuTepHeTa, MOKa3bIBAOIINX OXPAHSIEMBIX U
ITPOMBICJIOBBIX JKHBOTHBIX, CITOCOOBI
PBIOOIOBCTBA, OXOTHI, AKKJIMMATHU3AIUU U
pa3BeICHHS TOMANTHUX KUBOTHBIX,
YKUBOTHBIX CEITHCKOX03SIHCTBEHHBIX
yrOoAui, CIIOCOOBI OXPaHBI PEAKUX
KUBOTHBIX, IPUBJICUECHHUS U OXPaAHBI
KUBOTHBIX TOPOJIA.

K TOPOJICKAM YCIIOBHUSIM >KH3HH.
OO6cyx1eHre BOIPOCOB CO3/IaHUs
MTUTOMHUKOB 11 O€37J0MHBIX
’KUBOTHBIX, BOCCTAHOBJICHHSI
YUCIIEHHOCTH PEIKUX YKHBOTHBIX
Ha OXPaHSEMBIX TEPPUTOPHSIX.
OO6cy>keHre poii HayKu

0 )KHBOTHBIX B IMPAKTUICCKON
NEITEIbHOCTH JTIOJICH.
ApryMEeHTHpPOBaHHE OCHOBHBIX
IIPABHJI TIOBEJICHUS B TIPUPO/IC

B CBSI3U ¢ O€PEIKHBIM OTHOIIICHHEM
K )KHBOTHOMY MHUPY
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Jlabopamopnwie u npakmuueckue
pabomot.

N3yueHne HaCEKOMBIX-BpEINUTENEN
CEJIbCKOXO35MCTBEHHBIX KYJIBTYD.
HaGumroienust 3a NTUIIAMH B TOPOICKON

cpene
HTOro 4acos 1o TeMe 3

OBIIEE KOJIMYECTBO 102

YACOB I10 ITPOT'PAMME
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9 KJIACC
HaumenoBanue
No KomauuectBo OCHOBHEIE BUJIBI 1€ATEILHOCTH
pa3/iesioB U TEM [IporpammHoOe conepkaHue
n/m 9acoB 00yYarommxcst
y4eOHOro rpeaMera
1. BBenenue
1.1 | Beenenune 1 Cucrema OMOIOTHYECKUX HAYK, O3HakOMJIEHUE C  CHCTEMOM

M3YYaIoIINX YeJI0BEKa: IUTOIOT U,
TUCTOJIOT U, SMOPHUOJIOTHS, TeHETHKA,
AHTPOTIOJIOT S, AaHATOMUSI YEJIOBEKA,
¢dbu3HoI0THs YeIoBeKa U Ipyrue
MEIUIIMHCKHUE HAYKHU.

[Ipodeccuu, cBsi3aHHbIC C HAYKAMU

0 yenoBeke. [lepcriekTuBbl pa3BuTHs
3HaHUI 00 OpraHru3Me YEeJIOBEKE U €ro
CBSI3SIX C OKPYKAIOUIEN CPEIION.
JleMoHcTpanus Tabuil, clanoB,
BUIe0UIHLMOB U caiiToB MIHTEepHeTa,
MOKA3bIBAIOIINX pa3HbIEe OMOIOTHUYECKUE
JTUCLUUIUINHBI, CBSI3aHHBIE C U3yYCHUEM
yesioBeka, npodeccuit, CBI3aHHbIX

C U3y4YEHUEM OpraHr3Ma YeJIOBeKa U

W (S12000505(0)71

OMOJIOTUYECKHUX HAYK O YEIOBEKE.
PackpbiTie cynHocT HayK

0 ueNloBeKe (aHaTOMUU, (PU3UOJIOTUH,
AHTPOIIOJIOTHH U JIp.). Y CTAHOBJICHHE
B3aMMOCBSI3M HAYK O YEJIOBEKE

¢ npyrumu Haykami. [IposiBnenue
HMHTEpeca K MpodeccusiM, CBI3aHHbBIX
C U3yYCHHEM YeJIoBeKa (OmrcaHue
npodeccuii)

HToro yacosB 1o Teme

1

2. O0muii 0030p KJIETOK U TKaHell Opranu

3Ma 9€J10BCKa

2.1

OOMeH BelIeCTB Kak
OCHOBA >KHU3HU
YeJI0BEeKa

7

OOMeH BelecTB KaK OCHOBA YKU3HU
yesioBeKa. benku, TUnusl, yrieBoIbl,

HYKJICHHOBBIC KHCJIOTHI,

I/ICCJ'IGI[OBaHI/Ie XUMHUYCCKOI'O COCTaBa
OopraHuima. BrrsiBnenue
CYHICCTBCHHLIX ITPU3HAKOB KJICTKH.
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HU3KOMOJIEKYJISIPHBIE COCAMHEHUS,
BKJIIOYAsi BATAMUHBI. XUMHYECKOE
CTpPOCHHUE, OCOOCHHOCTU U (PYyHKIIUH
OeIKOB, JINMIUIOB, YTIEBOIOB,
HYKJIEMHOBBIX KUCIIOT U
HU3KOMOJIEKYJISIPHBIX COSTMHEHUH.

AT® — yHuBepcanpHas JHEPTETUUECKAS
BajtoTa Kietku. O01ee noHsITHE

0 KaTaboau3Me (Ha mpuMepe KIETOYHOro
JIIXaHWs, HAYMHAs C MOJrOTOBUTEIHLHOTO
sTamna) u anadonu3me (Ha mpumepe
Pa3IMYHBIX OMOCUHTE30B, TPOUCXOISIIINX

B KJeTKe). CpaBHEHUE KIETOYHOIO
IbIXaHus 1 OposkeHus. Perymsms
0€JIKOBOT0, YIJIEBOJAHOTO, JIUITUIHOTO
obmena. [IpsiMbie 1 0OpaTHBIE CBA3U

B peryisinuu. Poiabs pepMeHTOB U TOPMOHOB
B TIporeccax ooMeHa BemiecTB. Hapymenus
OMOXMMHMUYECKUX MPOLIECCOB B KIIETKE:
aBUTAaMHUHO3BI, 1e(heKTHI B paboTe
onpeaenéHHbIX (PepMEHTOB U Ipyroe

PackpeiTie TEPMUHOB U TOHATHM:
OeJKH, JIUMU/BI, YTIIEBOBL,
HYKJIEMHOBBIE KUCJIOThI, BATAMUHBI,
oOMeH BemiecTB. Onucanue
KU3ZHEJIEATEIIHOCTH KIETKN
yesioBeka. OnpezesieHne Npu3HaKkoB
aBUTaMHUHO30B, THITOBUTAMUHO30B U
TMIIEPBUTAMHUHO30B

2.2

[Mutonorus

Huronorusi. MHOroo6pasue KJIeToK U Ux
muddepenmanms. IMOpHOHATLHBIC
CTBOJIOBBIE KIJIETKH, UHAYLIUPOBAHHBIE
IUTIOPUTIOTEHTHBIE CTBOJIOBBIE KIIETKH,
CTBOJIOBBIE KJIETKH B3POCJIOrO YEJIOBEKA.
Kierounbie koHTaKkThl. MOJIEKYISIpHBIE

OnpeneneHue no BHEMITHEMY BUAY
(M300pakeHUsIM U CXemMaMm)
OPraHOUJO0B KIIETKH Y€JIOBEKA.
PackpsITrie TEpMUHOB U IIOHATUN
«KIIETOYHOE AIPO», «XPOMOCOMBD»,
«TEHBI», IEJICHUE U
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OCHOBBI OTBETA KJIETOK Ha CUTHAJIBI.
[TousaTue keTounoi rudenu. JIumut
KJIETOYHBIX JEICHUH, 00IIee
IIPE/ICTaBIICHUE O CTAPEHUU Ha KIETOYHOM
Y MOJIEKYJISIPHO-OMOJIOTMYECKOM YPOBHE.
OO6uiee MoHsATHE O PaKOBOU
TpaHC(HOPMALIMH KIIETOK.

Jlabopamopnuie u npakmuuecxkue
pabomot.

[TpocMOTp 37IEKTPOHHO-MUKPOCKOTTMYECKUX
dboTorpaduii npenapaToB CTPOSHUS KIETKH
Y MEKKJIETOUHBIX KOHTAKTOB

nudGepeHInpoBKa KIETOK,
«CTBOJIOBBIC KIICTKIDY

2.3

Tune! TkKaHENU
OpraHu3mMa 4esioBeKa

Turbel TKaHEN opraHu3Ma 4eJloBeKa:
SIIUTENINANIbHAS, HEPBHASI, MBIIIICYHAS,
COCAMHUTEIIbHAS TKAHU. XapaKTEPUCTUKA U
knaccudukanuu snutenreB. HepsHas
TKaHb: HEWPOHBI U Helporausa. CTpoeHue u
dbusuonorus Helipona. [loTeHMa TOKOS U
noTeHuuan aerucreusd. [Iposenenune
HepBHOTO uMnyisca. Knaccudukauus u
MEXaHU3MbI pa0OThI CHHAIICOB.
Hewnpomenuartopsl 1 X pelienTopsl.
MpimeyHast TKaHb: CKEJNETHAs, CEPICYHAS U
rnankas. CTpO€HHE COKPATUTEIBLHOTO
arrapara IornepeyHO-10JI0CAThIX MBIIIIII.
MonekynspHble MEXaHU3MbI COKpPALLICHUS U
paccnabnenus. OTIuyus riaaakou

KrnaccuduimpoBanue TkaHe

Ha OCHOBE UX MPU3HAKOB. BrIsiBIIcHHE
OTJIMYUTEIIbHBIX TPU3HAKOB
paznu4HbIX TKaHeh. OOCyx)aeHue
CBOMCTB BO30YIMMBIX TKaHEH.
HccenenoBanne rucTOIOrHYECKUX
XapaKTEPUCTHK MpenapaToB
PAa3JIMYHBIX TKAHEU
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MYCKYJIATyPbI OT TONEPEYHO-TIOTIOCATOM.
®du3nosorus BO30yIMMOCTH U
COKPATUMOCTH IJ1aJKOW MBIIIIEYHOW TKAHH.
CoequnuTeNnbHas TKaHb: CBOMCTBA,
PAa3IMYHBIE TUIIBI KIETOK, XapaKTEPUCTUKA
MEKKJICTOYHOTO BEIIIECTBA.
Knaccudukanus coemMHUTETbHBIX TKAHEH:
COOCTBEHHO COCIMHHUTEIILHBIE TKAHHU, TKAaHU
BHYTPEHHEU CpeJibl, XpsllleBas TKaHb,
KOCTHAS U JIPyTHE.

Jlabopamopnsie u npakmuueckue
pabombot.

MuKpOCKOITUPOBAHUE TIpENapaToOB
OCHOBHBIX THUIIOB TKaHEH

HToro yacoB 1o Teme 19
3. HepBHasi cuctema
3.1 | HepBHas cuctema 8 Knaccudukanus HepBHOW CUCTEMBI. Onucanue HEPBHOM CUCTEMBI, €€

[entpanbHas u nepudepudeckas HEpBHasi | OpraHU3aIMU U 3HAUCHUS;
cucteMa. CTpoeHue HepBa, 000JIOUKH, LEHTPAJILHOTO U NepudeprdecKoro,
kiaccudukaius HepBoB. CTpoeHue COMATUYECKOT0 U BEr€TaTUBHOTO
CIIMHHOTO U TOJIOBHOTO MO3ra. OyHKIINU OTJIeJIOB; HEMPOHOB, HEPBOB,
OT/ICJIOB CIMHHOTO Mo3ra. [IpoBozsiue HEPBHBIX Y3JI0B; pe(DIEKTOPHOUTYTH;
MyTH CIUHHOTO MO3ra. AHATOMUS CIIMHHOTO Y TOJIOBHOTO MO3ra, UX
TOJIOBHOTO MO3Ta: MPOIOJITOBATHIA MO3T, CTpoeHus U (QYHKIIHI; HApYIICHHUH
CTBOJI MO3ra, CPEAHUN, IPOMEKYTOUHBIH, B pa0OTE HEPBHOW CUCTEMBI;, UX POJIU
nepegHuid Mo3r. CTpOeHHE MO3KeUKa U B PETYIAIUU (HU3UOTOTUUECKHIX
KOPBI OOJIBIINX TOTYIIAPHIA. bynkuii opranuzma. O0bsicHEHHE
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OYHKIMH OTIEJIOB TOJIOBHOT'O MO3ra U UX
yactel. YepenmHOMO3roBbIE U
CIIMHHOMO3TOBbI€ HEPBBI. CoMaTH4eCcKas u
BEreTaTuBHAsA HEpBHAs cuctema. LIeHTpsI
COMAaTUYECKON U BET€TaTUBHOU CHCTEM

B [ICHTPAJIbHOW HEPBHOU CUCTEME.
Pednexropnas nyra. PednekropHoe
kosb110. Heiiponnas cets. Kimaccudukammu
pediekcoB: MOHO- ¥ TTOJIMCUHANITUYECKUE,
0€3yCIIOBHBIE U YCIOBHBIE U JIPYTHE.

Posib uccnenosanui N.I1. I1aBnosa.

OynkunoHanbHble cucteMsl [1.K. AroxnHa.

Hcnonp3oBanue mpuHIUIIA pabOThI
HEUPOHHBIX CETEN B HCKYCCTBEHHOM

VHTEIUJIEKTE.
Hapymenus paGoThl HEPBHOUM CUCTEMBI.

Heiiponerenepaunuu u coBpeMeHHbIE
MeTO/IbI uX JeueHus. Mucynet. JlekapcTsa,
IPOXOSAIINE U HE MPOXOASIIUE Yepe3
remMaTo3HIepannueckuii 6apbep. MeToap
MCCJICJIOBAaHHUSI MO3TOBOW aKTUBHOCTH U
CTPOEHHUSI CTPYKTYP HEPBHOM CUCTEMBI:
anexkTposHuedanorpadus, perucTpanus
AKTUBHOCTH PA3IUYHBIX OTJIEJIOB MO3Ta,
MarHUTHO-PE30HAHCHAsl ToMorpadus,
KoMIibIoTepHast Tomorpadus. MaTepdetic
MO3T—KOMITBIOTED.

pedAESKTOPHOTO MPUHITHAIIA PAOOTHI
HEPBHOU CHCTEMbI; OpraHu3aIiu
TOJIOBHOTO ¥ CIIMHHOT'O MO3Ta, UX
GYHKIHNA; OTIHYATEITBHBIX
MPU3HAKOB BEr€TaTUBHOTO U
COMaTHYECKOr0 OTJEIIOB HEPBHOM
cucteMbl. CpaBHEeHUE 0€3yCIOBHBIX U
YCIIOBHBIX peduiekcoB. MccienoBanue
OTJEIIOB TOJIOBHOT'O MO3ra, OOJIBIINX
MOJTyIIapUiA YeJIoBeKa (110 MYJIsiKaM).
OO6cyxkeHue HepBHOU perymsiuu
MIPOLIECCOB KU3HENEITEIbHOCTU
OpraHu3ma 4ejoBeka. BrisiBiieHue
MPUYHUH HApYIIEeHUS] paOOThI HEPBHOM
CUCTEMBI
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Jlabopamopnwie u npakmuueckue
pabomot.

N3ydeHune rucToaornyeckux nmpenaparon
OpraHOB HEPBHOM CUCTEMBI.

N3yuyeHue cTpoeHus TOJJOBHOTO MO3Tra
Ha MakKeTax

HToro yacoB mo teme

4. CeHCOpHBIE CHCTEMBI

4.1

CeHCopHBIE CUCTEMBI

CTpoeHHEe CEHCOPHBIX CUCTEM: PELENITOPHI,
MPOBOJIAILAS YACTh, OTAEN KOPHI,
OCYILIECTBIISIOMNUN 00paboTKy
undopmaruu. Knaccudukanus
PELENTOPOB: S3KCTEPOPELEHTOPHI,
UHTEPOPELENTOPHI, MPONPHOPELENTOPHI,
MEXaHUYECKue, TEMIEPATypHbIE,
XUMHUYECKHE, O0JIEBBIE U IPYTHe
peuentopbl. CoMaTOCEHCOpHAsi CUCTEMA.
Crpoenue ria3za. 3puTeNnbHbIE PELENTOPHI
(masnouku u konOoukn). dusnyeckue

Y XUMHYECKUE OCHOBBI BOCIIPUATHSI CBETA.
Uépno-0emnoe u n1BeToBoE 3peHue. CtpoeHue
cetuatku. [IpoBenenue u o6padoTka
3pUTEITBHOTO CUTHANIA. AKKOMOJIAIUSI.
bunokyisipHoe 3penue. Hapyienus 3penus
U X PUIUHBL. 3a001€BaHus I1a3a
(KOHBIOHKTUBUT U APYTHE) U UX
npoUITaKTHKA.

Omnucanue OpraHoB YyBCTB U
O0OBSICHEHUE UX 3HAUYCHMUS.
OOBbsicHEeHuE MyTel nepeaadn
HEPBHBIX UMITYJICOB OT PEIIEITOPOB
JI0 KJIETOK KOpbI OOJBIINX
nonymapui. UccnegoBanue
CTpOCHHSI TJ1a3a ¥ yXa Ha MyJIsiKax.
Onucanue opraHoB paBHOBECHS,
MBIIIEYHOTO YYBCTBA, OCSI3aHUS,
OOOHSIHUA U BKyca. AHAIIN3 U
OLICHWBaHWE BIHMSHUS (PaKTOPOB
pPHUCKa Ha 3I0POBBE YETOBEKA.
Omnucanne Mpu4rH 3a00JICBaHUA
OpPraHoB 3pEHUS U CTyXa.
O6ocHoBaHKE Mep TPOPUITAKTUKA
HAPYIICHUI OPTaHOB 3pEHUS U CITyXa
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CoBpeMeHHBIE METOIbI JICUEHUS
HapyUIEHUH 3peHHUsI: Ta3epHasi KOPPEKIus,
3aMEHa XpYyCTAJIMKa, KJIIETOYHAs Teparusl,
IPOTE3UPOBAHUE IJ1a3a U JIPYTHUE.
Ctpoenue HapyKHOTO, CPEIHETO U
BHYTpeHHero yxa. KopTueB opras.
MexaHu3M BOCHIpUATUSA U 00pabOTKU
3BYKOBBIX BOJIH. CBS3b LIEHTpA CIyXa U
neHTpa peun. Hapymienus ciyxa u ux
MpUYUHBIL. 3a00JIeBaHUsI OPraHOB CITyXa
(oTHT M Ipyrue 3a00JICBaHUS) U UX
npodunakTuka. CoBpeMEHHBIE METOIbI
JI€YEHUSl HAPYLIEHUH CIyXa: CIIyXOBOU
amnrapar, IpoTe3UPOBAHUE U JIPYTHE.
AHnaTtomus 1 GPU3HOJIOTHS BECTUOYIISIPHOTO
arnmapara. OTOJIMTOBBIN anapar.
Opranbl BKyca, OOOHSHUSI, MBITIIEYHOTO
KO>KHOT'O YyBCTBA: aHATOMUS

U QU3HOJIOTHSA, UX HAPYIICHHUS.
Jlemoncmpayus pa300pHBIX MOJIEJIEN T1a3a
U yxa.

Jlabopamopnvie u npakmuueckue
pabomot.

N3ydenue cTpoeHust opraHa 3peHust

(Ha MyJIsIKE U BJIQYXKHOM TIpernapare).
N3yuenue cTpoeHus opraHa ciyxa

(Ha MyJIsIKE).
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N3ydeHne rucTomornyecKux npenapaTon
OpPraHOB YyBCTB

HToro yacoB nmo teme

5. DHIOKPHUHHAS CHCTEMA

5.1

DHAOKpPUHHAS
CHCTEMA

OmnpeneneHre U OCHOBHBIE XapaKTEPUCTUKU
ropMmoHoB. Kiaccudukanus TopMOHOB

[0 XUMUYECKOMY CTPOECHHUIO.
Knaccudukanus perentopoB TOPMOHOB.
MonekynsipHble MEXaHU3MBbI 1€UCTBUS
TOPMOHOB Ha KJIETKHU-MUIIEHHU.
DOHJI0KpuHHAs QYHKIUS THIIOTaIaMyca.
XKenesbl BHyTpeHHEH cekpenuu (THnogus,
snu@u3, IUTOBUIHAS JKeJe3a,
MapaluTOBUIHBIC KeJIe3bl, HAIIMTOYEUHUKH ),
BBIJICIISIEMbIC UM TOPMOHBI U UX (PYHKIIUH.
JKenesbl cMENIaHHOW CEKpEeLUU

(Mo KeTy10uHast )Keye3a, MOJ0BbIe
KEJIe3bl), BBIICIISIEMbIE UMH TOPMOHBI U UX
¢byskiuu. ['unorasamo-runodusapHbie
KOHTYPBI PEryJISIUU ACSATeIbHOCTH
HEKOTOPBIX KEJE3 BHYTPEHHEN CEKPEIIUHU.
Hapymenus, cBsizaHHbIC C TUIIO- U
runep@yHKIUIMU TOPMOHOB. Buibl
caxapHOro auabeTa u X OCIOKHECHHS.
Knerounas tepanus B 1e4eHUU
SHIOKPUHHBIX 3a001eBaHui. Mukcenema.
[Ipoune opraHbl U TKaHH, BbIICIISIONIUE

Knaccudunuposanue xene3

B OPTaHU3ME YEJIOBEKA HA HKEJE3bI
BHYTPEHHEH (SHIOKPUHHBIE),
BHEIIHEW U CMEIIAHHOMN CEKPEIINHU.
CpaBHeHHeE ken€3 BHYyTPEHHEM,
BHEIIHEW U CMEIIAHHOM CEKPEIIUU.
Onucanue >HAOKPUHHBIX
3a0oeBaHui. BelsiBeHUE MpUYuH
HapylleHU B paboTe HEPBHOM
CUCTEMBI U SHJIOKPUHHBIX KENE3.
OO6cyxaeHue ryMopajibHOM
PEryJIALMU IPOLIECCOB
KU3HEAEATEIBHOCTH OpraHu3ma
YeJIoBeKa
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TOPMOHBI: IOYKH, CEPALE, )KETyT0UHO-
KUIIIEYHBIA TPAKT, )KUPOBASI TKAHb U
IpyrHe.

Jlabopamopnvie u npakmuueckue
pabomot.

N3ydeHune rucTonornyeckux rnpenapaTon
SHJIOKPUHHBIX OPTaHOB

HToro yacoB mo teme

6. [loBeaenune

6.1

IloBenenue

PednexTopHas Teopust moBeneHUs.
HacnencrBenHble 1 HEHACIEACTBEHHbIE
dbopmel noeaeHus. [Ipocreiimme
ycioBHBIE pediiekchl. THCTpyMEHTalbHOE U
npyrue Gpopmel 00yuenus. Llens. MoTus.
Pednexc. [TorpebHoCcTh. Peduieke nenu

no [laBnoBy. /[nHAMUYECKUI CTEPEOTHIL.
NmnpuHTUHT. OUKCUPOBAHHBIE KOMILIEKCHI
nBiokeHnii. CUTHaJIbHEIE CUCTEMBL.

Peun. Mruimienune. IlaMsath 1 €€ BUIBL.
KorautusHbie QyHKIIMN HEPBHOM CUCTEMBI.
Posib pa3HbIX OTAEI0B TOJIOBHOTO MO3ra

B pEryJIsiILNU ABWKEHUM, CHA U
00JIPCTBOBAHUS U APYTHX CIOKHBIX
poueccoB. MexaHu3Mbl BO3HUKHOBEHHUS
smoumni. HeliporymopainbHas perymnsuus
II0JIOBOTO NOBeeHus. Hapymenns
MOBE/ICHHUS, UX CBSI3b C pabOTOI HEPBHOI

N3yuenne pedaeKTopHO Teopun
noBeaeHus. OnrucaHre yCIOBHBIX
pediekcoB. OObsICHEHUE
KOTHUTHUBHOM JESITEIbHOCTH
yenoBeka. O0CyXIeHEe MEXaHU3MOB
BO3HUKHOBEHHUS SMOIIUN. BhIsiBICHUE
MIPUYXH HAPYIICHUS MOBEICHUS
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u BHI[OKpHHHOfI CHUCTCM, COBPCMCHHBLIC
MCTOJbI JICUCHUA

Htoro yacos no teme 4
7. OnopHoO-IBUTraTeJIbHbIN anmapar
7.1 | Koctn 4 Koctu. AHaTomMusi KOCTH: HaJKOCTHHUIIA, OOBsicHEeHUE 3HAYCHUS OTTIOPHO-

BHYTPEHHEE BEIIECTBO KOCTU. OCTEOH.
Knaccudukanus xocreid. Poct kocTeil.
CoequHeHUs KOCTEH: TTOABUKHEIE,
MOJTYTOABUKHBIC, HEMOABMAKHBIEC. CTpOeHUE
CyCTaBa U CyCTaBHOM CYyMKH.

OceBoli CKeJIET: ueper, TO3BOHOYHUK,
pé6pa, rpynuHa. Koctu aureBoro

¥ MO3TOBOT0 OTJIE]0B uepena. OTaenbl
MTO3BOHOYHHKA, 0COOCHHOCTH CTPOCHUS
MTO3BOHKOB B pPa3HbIX OTJENaX,
MEKI03BOHOUHBIE coeIMHeHUs. CTpoeHUE
IPYIHOU KIIETKHU.

CxeneTsl MOSICOB KOHEYHOCTEHN 1
CBOOOIHBIX KOHEYHOCTEH: aHATOMHUYECKHE
0COOEHHOCTH BXOSIIMX B KX COCTaB

KOCTEH.
Hapymenus ctpoeHust CKEJIETHOM CUCTEMBI.

Bo3zpacTHble n3MeHEHUs, OCTEONOPO3.
TpaBmbl. 3a0051€BaHUS OMTOPHO-
JBUTATEIHLHOTO anmapaTa, CBSI3aHHbIC
¢ npsimoxoxaeHueM. CoBpeMeHHbIe
WMHBAa3UBHbBIC U HEMHBA3UBHbBIE METO/IbI

JIBUTATEJILHOTO armapara.
HccnenoBanne CTpoeHUs KOCTEM.
KnaccuduimpoBanue TUIoB KocTei
" uX coenuHeHnii. Onmcanue
OTZEJIOB CKEJIEeTa YEJIOBEKA, X
3HAYEHUS, 0COOCHHOCTEN CTPOCHUS U
byukiuit. OlieHMBaHKE BIUSHUS
(bhaKkTOpOB prcKa Ha 3J0POBbE
yenoseka. Onucanue n
HCIOJIb30BaHNE NMPUEMOB OKa3aHHUs
IIEPBOM NTOMOLIH IPU TPABMAX
OTNIOPHO-/IBUTATEIIbHON CUCTEMBI
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JICYEHUS: POTE3UPOBAHUE CYCTABOB U
MEKIO3BOHOYHBIX IUCKOB, UCTIPABIICHUE
KPUBU3HBI IO3BOHOYHUKA U JIPYTHE.
Jlemoncmpayus ckenera 4eaoBeKa, yepena,
KOHEYHOCTEM, MO3BOHKOB, PACTIIIIOB
KOCTEH.

Jlabopamopnsie u npakmuueckue
pabomot.

N3ydenune cTpoeHust CKeleTa 4eJoBeKa

Ha MakeTax

7.2

MeImms!

Mertiel. PaboTta MBI 110 epeMeIieHuo
KOCTHBIX pbl4aroB. MBbIIIIIbI,
MPUKPEIUISIOINECS IBYMSI KOHIIAMU UJIU
OJTHUM KOHIIOM K KOCTSIM. MUMHUY€ECKUE
MBIIIIBI KaK TPUMEP MBIIIIII,

HE MTPUKPETUISFOIIAXCS K KOCTSIM.

Mpimia Kak opraf JJOKOMOITUH.
O060510uky MbIIIBI. CyXO0XUTUS U CBA3KH.
JIBUTaTeNnbHbIC €AMHUIIBI. MBIIII{bI-
CUHEPTUCTHI M aHTaroHucThl. HepBHas
perymsius paboThl MbIIII. Posib ciHHOTO
MO3ra, MO3KeUKa U KOPbI OOJIBIITHX
NOJTyLLIaApHIA.

OCHOBHBIE MBIIIIIBI TEJIA YEJIOBEKA.
Hawnbonee pacripocTpan€HHbBIC TPABMBI
MBIIIICYHOW CUCTEMBbI U METOJIbI UX
npounakTuku. ATpodust MBI,

KnaccuduumpoBanve MplIiil.
Onucanre OCHOBHBIX MBIIIII TEIa
YeJI0BeKa, NX 3HAUCHUS,
0COOEHHOCTEM CTpoeHUs 1 HYHKIIUH.
OnennBanue BIUSHUS (HAKTOPOB
pHUCKa Ha 3I0POBBE YETIOBEKA.
Onucanue u UCNoIb30BaHUE
MPUEMOB OKa3aHUs TICPBOM TTOMOIITH
P TPaBMax OMMOPHO-ABUTATEIIBHON
CUCTEMBI
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IPUYUHBI U JICUYEHHE.
Jlabopamopnuvie u npakmuueckue
pabomot.

Oxka3zaHue nepBoi MOMOILH IIPU
MOBPEKACHUU CKEJIeTa U MBIIIII]

Hroro gyacoB 1o teme

7

8. KpoBeHocHasi M iMM(pATHYECKAA CUCTEMbI

8.1 | Ocobennoctu
CTPOEHUS U
(GYHKIIMOHUPOBAHUS
CEpPACYHON MBIIIILIBI

3

AHaromus cepaua: 3HI0Kapa, MUOKap/I,
SNUKAPJ, NEPUKapI, XKEIyA0UKH,
npencepaus, Kianassl cepana.
Mexannueckasi paboTa cep/ilia Kak Hacoca.
Cepeunblii UK. ApTepruaibHOE
JaBJjeHue, mysbe. ABTomaTus. [IpoBosmas
cucTeMa cepiua. DIeKTpuyeckas padora
cepaua. dnekTpokapanorpamma. Heperas u
ryMopajbHas peryssius padoThl cepala.
Hapyuienus pabotel cepaua.
['unepTonnyeckas 601€3Hb, cepAeUHas
HEJ0CTaTOYHOCTh, aTEPOCKIIEPO3
KOPOHAPHBIX COCYI0B, UH(PAPKT MUOKap/a
u tak nanee. lllyatuposanue,
AHTHOIJIACTUKA, KJIIETOUYHAS Tepamnus u
IPYTME€ COBPEMEHHBIE METO/IbI JICUEHUS
cepAcYHbIX Oone3Her. TpancmanTanys
cepaua.

Jlabopamopnvie u npakmuueckue
pabomot.

Onuncanue CTpOEHUS CEPACYHON
MBIIIIIBI ¥ €€ POBOSIICH CUCTEMBI.
N3mepenrie KpoBSIHOTO JIaBIICHUS,
00CyX/IeHHE pe3yIbTaTOB
uccienoBanus. [loacu€r mynnca u
YyCIla CEPJICUYHBIX COKPALCHUN

y 4eJIOBEKAa B IMOKOE U MOCIIE
JIO3UPOBAHHBIX (HU3UUECKUX
Harpy3okK, 00CyXJIeHUE pe3yIbTaTOB
uccienoBanus. OObsCHEHUE
HEUPOTryMOPaJIbHOW PETYJIISALUN
paboTHI cep/ilia B OpraHu3Me
yenoBeka. OO0CHOBaHUE
HEO0OXOMMOCTH COOJTIOICHHS MEP
NPOQUIAKTUKA CEPACUHO-
COCYIUCTBIX OOJIE3HEH
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IIpocMOTp TUCTOJIOTMYECKHUX IPENAPATOB
CEpJCYHON MBIIIIIBI.
OnexTpokapanorpadpus

8.2

KpoBenocHas
cucTemMa u
muMpaTuyeckas
crcremMa

Kpyru kpoBooOpaiiienusi: 00JbIIon u
MaJIbIM, OCHOBHBIE COCY/IbI.
Krnaccudukanus cocyoB: aprepuu,
apTepUOJIbl, BEHBI, BEHYJIbI, KA PHI.
Pe3uctuBHbIEC, OOMEHHBIE U EMKOCTHBIE
cocyabl. CTpoeHHE CTEHOK COCYIOB.
HepBHas u rymopanbHasi peryisius
paboThI cocy10B. CUCTEMHAs peryJsiuus
apTepHAIbHOTO IaBICHUS U IPYTHX
napameTpoB KpoBu (6apopeduiexc,
xeMopedekc u Tak nanee). Hapymenus
paboThI cCOCy0B. ApTEpHAIbHBIC U
BEHO3HBIE KPOBOTEUEHUS U TIEpBasi HOMOIIb
npu HUX. AHATOMUS JTUM(PATHIECKON
CUCTEMBI: TUM(ATUIECKNE COCYABI U
auMdaTrueckue y3abl. [[puauHb! IBHKEHUS
KpPOBH U JIUM}BI 110 COCyAaM.
Jlabopamopnvle u npakmuueckue
pabomot.

N3ydeHne rucToJoruuecKux npenapaTon
CTEHOK COCY/IOB.

[lepBas mOMOIIb TPU KPOBOTEUCHUSIX.
N3mepenue apTepruaibHOTO JaBIEHUS U
nyJbca

Onucanue CTpOeHUs1 KpyroB
KpoBooOpamieansi. CpaBHEHHE
CBOMCTB apTepHii, BEeH 1 KalWUJISIPOB;
PE3UCTUBHBIX, OOMEHHBIX U
E€MKOCTHBIX coCcy/10B. OObsiICHEHUE
HEUPOTyMOPaIIbHOM PETYJIISALUN
paboTHI COCY/IOB B OpraHU3Me
yesoBeka. OlleHUBaHUE BIUSHUSA
(hakTOpOB pUCKa Ha 3I0POBHE
yenoBeka. Onucanue u
UCITIOJIb30BAaHUE TPUEMOB OKa3aHUS
IIEpBOM MMOMOIIY IIPH
KpoBoTeueHusx. MccnenoBanue
MPUYUH JBUKEHUS KPOBH U JIUM(BI
1o cocyaam
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8.3

BuyTtpennsis cpena
OpraHusma

KpoBs, TkaHeBast ;KkUIKOCTh, TUMOa.
MexaHn3Mbl NOAAEPKAHUS BHYTPEHHEN
cpenbl opranusma (romeoctas). CBs3b
BOJIHO-COJICBOTO OOMEHA OpraHu3Ma

¢ (hopMuUpPOBaHUEM U OTTOKOM TKaHEBOMN
AKUJKOCTH.

XVMMHUYECKHUI COCTaB IJIa3Mbl KPOBHU.
@OpMEHHBIE IIEMEHTBI: IPUTPOLUTHI,
JEHUKOIUTHI, TPOMOOLIUTHI. JIelikonuTapHas
dopmyna. DyHKUINN pA3ITUYHBIX
(dopmeHHbIX 311eMeHTOB. KpoBeTBOpeHue u
oprasbl KpoBeTBOpeHus. Mecta rudenu
Pa3IMYHBIX (POPMEHHBIX JIEMEHTOB KPOBH.
I'pynmsr kpoBu no cucreme ABO,
pe3yc-(hakTop U Ipyrue CUCTEMbI
ONpENEIeHUs TPy KPOBH.

[IepenuBanue maa3Mpl, SpUTPOLUTAPHON U
TpoMOoLUMTapHOU Macchl. bypepHas
(GyHKUMA T1a3Mbl KpoBU. TpaHcnopT ra3os
1o kpoBu. Paznuunbie hopmbl
remoryioouna. Perynsnus cponcrsa
reMoryioonHa kK kucjaopoy. CBEpThIBaHNE
KpoBH, PUOpUHOIUTHYECKAS U
IPOTHUBOCBEPTHIBAIOIIASL CUCTEMBI.
Hapyuienus, cBs3aHHbIE C KPOBETBOPEHUEM
1 QYHKIMOHUPOBaAHHEM (POPMEHHBIX
AJIEMEHTOB.

Onucanue BHYTPEHHEU CpeJibl
yesioBeka. M3ydenne npuumuHHo-
CJICJICTBEHHBIX CBSI3€l MEXK1y BOJTHO-
COJIEBBIM OOMEHOM 1
(GYyHKIMOHUPOBAaHUEM TKAHEBOU
x)uakoctu. CpaBHeHHEe (HOPMEHHBIX
aJeMEeHTOB KpoBH. MccienoBanue
KJIETOK KPOBU HA TOTOBBIX
npemnaparax. Y CTaHOBJIEHUE
B3aMMOCBSI3U MEXAY CTPOCHUEM
(hOpPMEHHBIX 3JIEMEHTOB KPOBU U
BBITIOJTHIEMBIMH (DYHKITUSMU.
Ornncanue rpynn KpoBH.
OObsicHEHUE TIPUHIIUIIOB
nepeTuBaHusl KPOBU, MEXAaHU3MOB
cBépThIBaHUs KpoBU. OOOCHOBaHUE
3Ha4YeHUs JoHOpcTBa. Onucanue
(haxTopoB puUCcKa Mpu 3a00JIEBAHUSX,
CBSI3aHHBIX C KPOBBIO U
KPOBETBOPEHUEM
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Jlabopamopnbsie u npakmuueckue
pabomot.

N3ydeHune rucToaornyeckux nmpenaparon
KPOBHU M OPTaHOB KPOBETBOPEHUS

HToro yacoB no Teme 10
9. UMmyHHasi cucTeMa
9.1 | UmMmmyHHas cuctema 5 Ucropus pazButus 3HaHui 00 umMmyHuteTe. | KnaccuduuupoBanue TUIIOB

3nauenue padbot . 1. Meunukoga,

[1. Opnuxa u APyrux y4€HbIX M0 U3YyUEHUIO
nMmmyHuTera. Knaccudukamumm
UMMYHUTETA. MeXaHU3Mbl BPOXKIEHHOTO

uMMyHuTeTa. [IpoOpeTEHHBI UMMYHHUTET:

kjaccudukanus IMMQPOIUTOB U y4acTHe
Pa3HBIX TPy JTUMPOLUTOB B
npuodbperéHHOM uMMyHHUTeTE. [ToHATHS
aHTuTeNa U anTureHa. [Ipesenranus
aHTHUreHa. BakunHbI U CBIBOPOTKU. Oprassl
LEHTPAIbHON UIMMYHHOU CUCTEMBI:
KpPaCHBI KOCTHBIM MO3T U TUMYC.
Opranbl nepudepruieckoil UMMYHHOMN
CUCTEMBI: cesle3¢HKa, TUM(OY3IIbL,
MUHJIAJIMHBI, anneHaukce, [lernepoBel
ossiiku. Pone TUMyca B cO3peBaHUU
T-nmumdouurtos. Ponb opranos
nepudepuieckoil UMMYHHOM CUCTEMBI

B co3peBaHuU B-mumdpouuTtos.
OtpunaTesbHast ¥ NOJOKUTENBHAS

UMMYHHTETA, 00BSICHEHUE €TI0
3HAYEHUS B J)KU3HU YEIIOBEKA.
OOcy>x1eHue poJid BaKIIUH U
Je4eOHBIX CBIBOPOTOK

JUTsl COXPaHEHHUs 310POBbs YEJIOBEKA.
CpaBuenue cBoiictB T- u B-
JTUMQOITUTOB, a TAKKE
o0ecreurnBaeMbIX MU THIIOB
umMMyHHTeTa. MccnenoBanue npuarH
pa3BUTHS Ay TOUMMYHHBIX
3a001€BaHUH, AJINIEPTUYECKHUX
peakuuii. zyuenue ponu
MUKpOOMOMa B PyHKIIMOHUPOBAHUU
UMMYHHOU crcteMbl. OO0CHOBaHUE
3HAaYEHUs TPAHCIIAHTOJIOTUHU
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cenekuus B co3peBanun T- u B-
muMboruToB. Postb MUKpOQIOpEI UeTOBEKA
B (D OPMUPOBAHUH HOPMAJILHOTO
UMMYHHUTETa YenoBeka. [latomorun
UMMYHHOU CUCTEMBbI: HIMMYHOE(HUIIUTHI,
ayTOMMMYHHBbIE 3a00JIeBaHUs U JAP.
Peakimu runepuyBCTBUTENIEHOCTH, B TOM
yucie aieprui. OCHOBBI
TPaHCIUIAHTOJIOTHH

HToro yacoB mo teme

10. ApixaTeabHasi cHCTEMA

10.1

JIpIxarenpHas
cucTeMa

AHaATOMHS IBIXaTEIIBHON CUCTEMBI: BEPXHHUE
JbIXaTEJIbHBIEC TyTH, HUKHUE JbIXATEIbHbIC
yTH, JIETkKue. HocoBkie moJIOCTH.
Hocornotka. Potornorka. I'oprans.
Knaccudukanus xpsiieit roptasu.
HaaropranHuk u rojiocOBBIE CBS3KHU.
Tpaxesa. bponxu. JI€rkue. JIErounsie
y3bIPbKH (QJ1bBEOJIBI). DUZHOIOTHS
npolecca AbIXaHus, pojib IJIEBPaTbHON
KUIKOCTH, TradparMel, MEKpEOCPHBIX U
npyrux meiil. CypdakTadT. ImacTuaeckas
Tsra JETKUX. [[pIXaTeIbHbIC TBUKECHUS.
JKuznennas EMKoOCTh JErkux. JIErounsie
00béMbI. HepBHas u rymopanbsHas
peryJisaus JbIXaHUsl.

['uruena npixanusa. TpeHupoBka

OOBsiICHEHHE CYIIHOCTH IpoIecca
NBIXaHUA. Y CTAHOBJIEHHE
B3aMMOCBSI3U MEKy OCOOCHHOCTSIMU
CTPOCHHUSI OPTAHOB JAbIXaHUS U
BBITIOTHAEMBIMU ()YHKITUSIMU.
OOBsACHEHHE MEXaHU3MOB JIBIXaHHUS,
HEUPOTryMOPaJIbHOW PETYJIISALUN
pabOThI OPraHOB JIbIXaHHUS.
Hccaenosanue )XKnU3HEHHON EMKOCTH
JIETKUX, OMPEICICHNE YaCTOThI
JIbIXaHUs1, 00CYKICHUE MOTyICHHBIX
pe3yabTaToB. BhIsiBIIeHUE TPU3HAKOB
Y IPUYUH HHPEKIIMOHHBIX
3a00J1€BaHUIN OPraHOB JIbIXaHMUSI.
Onucanue Mep NpeaynpexacHus
MH(EKIIMOHHBIX 3a00JIEBaAHH.
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JpIXaTeabHBIX M. [Ipenynpexaenue
MOBPEXKJICHUS TOJIOCOBOTO anmapara.
Nupexuronnbie 0051€3HU, TEPEIAIOIINECS
yepe3 BO3yX, U Mpodre 3a00J1eBaHUS
OpraHoOB JbIXaHus. Bousaue
Ta0aKOKypEHHS Ha OPTaHbl JbIXaTeIbHOM
cucTeMbl. AcTMa, 0OCTPYKTUBHbBIC
3a00JIeBaHUS JbIXaTEIIbHOW CUCTEMBI.
Jlemoncmpayus MOIETV TOPTaHU, MOJIEIIH,
MPOSICHAIONIEH MEXaHU3M BJIOXa U BbIJOXA.
Jlabopamopnsie u npakmuueckue
pabomot.

N3mepenne oOxBata rpyJHOM KIETKH

B COCTOSIHUM BJIOXA U BBIJI0XA.
OnpeneneHne 4aCTOTHI IbIXaHUS.

Brusaue paznudHabx (pakTOpoB HA YACTOTY
JIBIXAHUS.

Cnuporpadus.

N3ydeHue rucTonornyeckux nmpenapaTon
OpTaHOB JIBIXaHUS

OO6cy:x1eHne BpeIHOTr0O BO3IEUCTBUS
TabaKOKypeHUs, HAPKOTUUECKUX U
MICUXOTPOIMHBIX BEILIECTB Ha 3/I0POBHE
YeJIoBEKa

Hroro yacoB o teme

11. InmeBapuTebHasA CUCT

eMa

111

ITnmeBapurenbHas
cucrema

AHaTOMUS MTUIIEBAPUTEIBHON CUCTEMBI:
pPOTOBAs TIOJOCTh, MUIIEBO/, KEITYI0K,
MOJKEITyTI0OHAs JKeJe3a, eUeHb, OTIEIbI
TOHKOW KHIIIKH, OT/IEJIBI TOJICTON KUIIIKH.
CrtpoeHue 3y0a, 3yOHas cucTeMa uejioBeKa.

Onncanue opraHos
MUIIEBAPUTEITBHON CUCTEMBI.
YcTaHOBJIEHUE B3aMMOCBSI3H MEXY
CTPOEHHEM OPraHOB MMULIEBAPEHUS U
BBITIOJHSAEMBIMUA UMU (PYHKIIHSIMH.
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DU3MOI0THS MUIIEBAPUTEITBHON CUCTEMBI:
pacmieruieHre 0eIKOB, JINIHIOB,
YTJIEBOJOB, HYKJIEMHOBBIX KUCIIOT

o1 IeicTBHEM (PEPMEHTOB,
CEKPETUPYEMBIX PA3HBIMH OTAECIAMHU
MHIIEBAPUTEIBHON CUCTEMbI. XUMUYECKUI
COCTaB CJIIOHBI, KEITYJOYHOIO COKa,
MOJIKEITYJOYHOTO COKA, KEJTUH, COKa
TOHKOM KUIIKU. IlonocTHOE U
MPUCTEHOYHOE MUILIEBAPEHUE B TOHKOM
kuieyHuke. OyHKIMM MOJKETYI0YHON
JKeJie3bl ¥ TieueHU. OYyHKIIUU TOJCTOM
KUIIKY. Ponb KuieyHoi MUKPO]IOpbI
JUUISL YeJIOBEKa.

HepBHas 1 rymopainbHas peryisius
MPOLIECCOB MUILIEBAPECHUS, YTIIEBOIHOTO,
JUMNUIHOTO, OCIIKOBOTO OOMEHa.
['uruena nuranus. HemndexnoHHpie u
ayTOMMMYHHBIE 3a00JI€BaHUS CUCTEMBbI
nuiieBapenus. [Ipenymnpexaenue
UH(EKIMN ¥ TPOYUX KEITYJ0UHO-
KHIIICYHBIX 3a00JI€BaHMM (TacTpUT,
si3BeHHAas 00JIC3Hb, alllICH IUIINT, ITUPPO3,
MaHKPEaTUT U APYTrHe), MUIIEBbIX
OTpaBJIeHUN. XeIUKoOaKTep Kak GakTop
pa3BUTHUS racTpUTa U 53Bbl. BiusHue
KYPEHMS 1 aJIKOT0JIs1 HA NUIIEBAPEHUE.

OOBbsCHEHNE MEXaHU3MOB
MALLIEBAPEHUS, HEUPOTYMOPAIbHON
PEryJIALINY IPOUECCOB MUIIEBAPEHUS.
HccnenoBanue neiictBus (epMEHTOB
CJIIOHBI Ha KpaxMaJ, 00CyKJIeHue
pe3yapTaroB. Packpeitue ponu
COBPEMEHHBIX METOJIOB U3YUECHUS
OpraHoB nuiueBapeHus. Onucanue
HEeUH(EKITMOHHBIX 3a00JIeBaHU
MUIIEBAPUTENBHON CUCTEMBI M UX
npuuuH. OOOCHOBaHKE MEP
npoUIAKTUKA UHPEKITUOHHBIX
3a00JIeBaHUI OpraHOB MUILEBAPEHMUS,
OCHOBHBIX MPUHILIUIIOB 3I0POBOTO
o0Opa3a *U3HHU U TUTHEHBI TUTAHUS.
OOcy:x1eHne BpeITHOro BO3/1eUCTBUS
Ta0aKOKypeHUs, HAPKOTHYECKUX U
IICUXOTPOIHBIX BEIIECTB Ha 3/I0POBbE
YeJI0BEKA
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PaccrpolicTBa nuieBoro noBeICHUS.

Jlemoncmpayus Topca yenoBeka, TaOJIHiL.

Jlabopamopnsie u npakmuueckue
pabomot.

HccnenoBanue nericTrs GepMEHTOB
CJIIOHBI Ha KpaxMmai.

N3yuyeHune rucToNornueckux npernapaTon
OpraHoOB MUIIEBAPUTEIBHON CUCTEMBI

HToro yacoB mo teme

12. BoigeaureabHas cucreMa

12.1

BreigenurenpHas
cUCcTeMa

CrpoeHue BBIIETUTEIBHON CUCTEMBI:
[IOYKH, MOYETOYHUKHU, MOYEBOM ITy3bIPb,
MOYEHUCIYCKATEIbHBIN KaHAJL.
OyHkImoHupoBanue nouku. Hedpon kak
CTPYKTYpHO-(DYHKITMOHAJIbHAS €TUHHUIIA
MOYKH. OU3NOJOTHUYECKHUE TTPOLIECCHI
(opMuUpOBaHKS BTOPUYHOW MOYH:
dbunbpTpanus, peadcopOius, CeKperus.
Pob oYKy B peryssiiuu apTepuabHOrO
nasneHusi. HepBHas u rymopaiibHast
perymsiuus padoThl OPraHoB
BBIICJIUTEIBHON crcTeMbl. 3a00J1eBaHus
OpraHOB MOYEBBIJEIUTEIBHON CUCTEMBI
(LIMCTUT, TUETTOHEPPUT, MOYEKAMEHHASI
00JI€3Hb U IpYTHE), UX IPEAYIPEKACHUE.
HckyccTBennas nouka. Juanus.
TpaHcrmaHTanus MOYKY.

Onucanue opraHoB BbIICTICHUS

B Opranusme yenoneka. OObsicHeHne
3HAYCHUS OPTAaHOB CHCTEMBI
BBIJICJICHUSI B BBIBEJICHUH
PacTBOPHUMBIX B BOJIC BEIIICCTB.

Y cTaHOBJICHUE B3aUMOCBSI3U MEXKIY
O0COOEHHOCTSIMU CTPOCHHSI OPTAaHOB U
BBITIOJIHSIEMBIMA UMH (DYHKITUSIMU.
OObsicHEHUE BIUSHUS
HEUPOTryMOPAJIIbHOMN PETYJIIALUA

Ha paboTy BBIACIUTEIHLHON CUCTEMBI.
HccnenoBanre MeCTONOJIOKEHUS
MOYCK Ha MYJISDKE YeJTOBEKa.
ApPryMeHTUpPOBaHUE U OIICHUBAHUE
BIUSIHUS (PAKTOPOB PUCKA HA
310pOBbe uenoBeka. Onucanue
pU3HAKOB 3a00JI€BaHUI, Mep
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Jlemoncmpayus TabnuL, MOJEIN
«CTpoeHHE MOYKH MIICKOTTHTAIOIIIETOY,
MYJISDKA TTOYEK YEeJIOBEKa, BIIAKHOTO
npemnapara.

Jlabopamopnvie u npakmuueckue
paoombul.

N3yueHne rucToIOTHIeCKuX MmpernapaToB
Pa3HBIX YYaCTKOB MTOYKH, MOYETOYHHUKA,
MOYEBOTO ITy3bIPS

npoduIakTHKU 00JIe3HEH OpraHoB
MOYEBBIICTUTEIIHHON CHCTEMBI

HToro yacoB mo teme

13. ITo10Bas cucremMa

13.1

IlonoBas cucrema

Cranuu ramerorenesa. OTiM4uus OoreHesa
U CliepMaToreHesa Apyr oT Apyra.
OrmnogoTBOpEHME.

JKenckast mosioBasi cucteMa: SIMYHUKH,
MaTO4YHbIE TPYObI, MaTKa, Biaraiuiile,
BHEIIIHHUE TI0JIOBBIC OPTaHBbI.
MeHCTpyanbHbINA UK.

Myxckas oj0Basi CUCTEMA: CEMEHHHUKHU
Y IIPOYKE BHYTPEHHUE TI0JIOBBIE OPTaHBbI,
BHEIIIHHUE MOJIOBBIE OPTaHBbI.

HepBHast 1 rymopainbHas peryisinus
paboThl OPTAHOB MOJIOBOM CUCTEMBI.
[InanupoBanue 6€peMEHHOCTH, METOIBI
KOHTpALENINH, TPEAUMILIAHTAIIMOHHBIN
CKPUHUHT, 3KCTPAKOPIIOPATIbHOE
OIUIOAOTBOpPEHUE. bepeMeHHOCTb,

CpaBHeHuE OOTeHEe3a U
cnepmatoreHesa. O0bsICHEHHE
CMBICJIa OMOJIOTUYECKUX TTOHSITHI:
raMeToreHe3, UCKyCCTBEHHOE
omtogoTBopeHue (3KO).
Ornucanue opraHoB MOJIOBOM
CUCTEMBbI B OPraHU3MeE YEJIOBEKA.
OOBsicCHEHUE BIUSHUS
HEUPOTyMOPAIIbHOU PETYJIISALUN
Ha paboTy MOJOBOM CUCTEMBI
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nakTanus. 3a0oaeBaHus, IepeaatOIecs
IIOJIOBBIM Iy TEM.

Jlabopamopnuie u npakmuueckue
paoombul.

N3ydenune rucTonornyeckux rnpenapaTon
OpPraHoOB II0JIOBOW CHCTEMBI

HToro yacoB mo teme

14. Koska u eé npou3BogHbIe

14.1

Koxa u eé
MIPOU3BOHBIC

DNUIECPMUC — MHOTOCIOMHBIN
oporoBeBaroui anutenuii. Cioun
snuaepmuca. Ciou nepmsl. [logkoxHas
KUpoBas kieTdyatka. [[pon3BoiHbIC KOXKU:
HOTI'TH, BOJIOCHL. KOXHBIE ’KeTe3bl: TOTOBBIE,
CaJbHbIE U MOJIOUHbIE. DYHKIIMU KOXKH.
Ponp HEPBHOM M T'yMOpaJIbHOM PETYIISIIUN
B OCYIIIECTBJICHUU TEPMOPETYIISITOPHOUN U
Ipyrux (yHKIIUN KOXKHU.

3a0oJieBaHus KOXKU U UX MPETyIPEKICHUE.
IIeperpeBanue: COTHEUHBIN U TEMJIOBOM
yaapbl. Oxoru. OOMOpOKEHUS.
[IpodunakTuka u nepBas MOMOIIb

P TETJIOBOM U COJTHEYHOM yjapax,
0’K0rax U 0OMOPOKECHHUSIX.
Jlemoncmpayus MOJENN CTPOCHUS KOXKH,
TaOINII, CIIAliIOB.

Jlabopamopnwle u npakmuueckue
pabomot.

Onucanue cTpoeHus U PyHKIUH
KOH, €€ IIPOU3BOIHBIX.
HccnenoBanue BaUsiHUSA PAaKTOPOB
OKpY>KaIoIllel CpeJibl Ha KOXKY.
OOBsiCHEHHE MEXaHU3MOB
Tepmoperysinun. Onucanue
MPUEMOB MEPBOM MOMOILHN ITPH
COJIHEYHOM M TETIOBOM yJapax,
TpaBMax, 0’K0rax, 0OMOpPOXKEHHH;
OCHOBHBIX TUTUEHUYICCKUX
TpeOOBaHMI K OJIeXkKAC U 00YBH.
OO6cyxnenue 3a00aeBaHUN KOXKH U
WX MPETyIPEKICHUS
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HccenenoBanue ¢ MOMOIIBIO JIYTIBI THIIIbHOM
Y JAJJOHHOU CTOPOHBI KHUCTH.

N3ydenne rucTonornyeckux npenapaTon
ANUAECPMHUCA U AEPMBI

HToro yacoB mo teme

3

15. ApanTanum opraHu3ma 4ejioBeKa

15.1

Anantanuu
OpraHu3Ma 4eJoBeKa

5

Tepmoperynsauus: poyib KOKH U COCYA0B.
['mnoTtanamyc Kak UEHTpP
HEUPOTyMOPaJIbHOU PETYIISALIUU
TeriooomeHa. [loBenenyeckue aantarum.
Anantanuu 4ejioBeKa, Ero OpraHoB U
TKaHE! K HU3KUM KOHIIEHTPAIUsIM
KHCJIOPOJIa U TUIIOKCUU. Perynsius
NoTpeOIeHHS KUCIOPO/1a TKaHSIMH,
sputpomnods. [lepectpoiika meTabonuzma
KJIETOK B YCJIOBUM TUITOKCHHU.
AJlanTaiyu K HeI0CTaTKy pa3InYHbIX
NUTATEJIbHBIX BEIIECTB. JHEPreTUYECKas
(GYHKIUS TJIMKOT€HA B TIEYEHU U JIUTIHIOB
B )KMpOBOM TKaHU. [Topsanok
UCIIOJIb30BaHUs 3a11aCOB MUTATEIbHBIX
BEILIECTB B opranusme. Ilepectpoiika
MeTaboIM3Ma KIJIETOK B YCIOBUSIX
TOJIOAHMUS.

Hupkannasie putmbl. Biausiaue
POIOJKUTEIBHOCTH CBETOBOTO JTHS

Ha HEUPOTYMOPAJIbHYIO PETYJIALINIO

OOcy:x/1eHne alanTUBHBIX
MEXAHU3MOB YEJIOBEUECKOT O
opranusma. M3ydeHue rnepectpoex
MeTaboIM3Ma 1oJ| BO31eHCTBUEM
BHEIIHUX (akTopoB. OOBsCHEHNE
3HAYUMOCTH (PU3UYECKOM
AKTUBHOCTH, PEKMUMA JIHS U TUTAHUS
JUISL 310pOBbS
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MIPOIECCOB KU3HEIEATCIIbBHOCTH YEJIOBEKA.
Tpenuposku. Ponb gpusundeckoit
AKTUBHOCTU B COXPaHEHUHU 3710POBbsI
yenoBeka. [Ipodumaktrka 3a001eBaHMii
CepACYHO-COCYAUCTOMN U JAbIXaTeIbHON
CHUCTEM U ONIOPHO-JIBUTATEJILHOTO alllapara.
AnanTtanuu Kk HeBecoMmocTH. [lepecTpoiiku
MeTaboIM3Ma B YCIOBUSAX HUZKOM
rpaBUTALMM, TPOPUIAKTUKA HETATUBHBIX
IIOCJICACTBUM.

Jlemoncmpayus nocoOuit 1 00y4aromux
BUJICOPOJTUKOB

Hroro yacoB nmo teme

16. 'eHeTHKA YeJI0BEKA

16.1

['eneTHka yemoBeka

Onpenenexre resa u ajiesns, FeHOTUIa

u ¢penotuna. [louarue romo-

Y T€TEPO3UTOTHI. 3aKOHBI MeHaes.
B3aumoneiictue aymuieneii. MOHOT€HHEBIE
Y MOJIUT€HHbIE IPU3HAKH. XPOMOCOMHAs
TEOPHS HACIEACTBEHHOCTH MopraHa.
Kpoccunrosep u cuenneHHoe
HacyenoBaHue. MexaHn3Mbl ONPEAEIICHUS
nosa. [1osoBbIE XPOMOCOMBI M @yTOCOMBI
yenoBeka. HacnenoBanue, CLEIIEHHOE

C TIOJIOM.

N3MeHYMBOCTh: HACJIEICTBEHHAS U
HeHacnencrseHHas. [Ipumepst

PackpeiTre cMBICIa TEPMUHOB U
TIOHSITUI: IOMUHAHTHBIE U
pelieCCUBHBIE MPU3HAKY, aJICIIH,
rOMO3UT0Ta U T€TEPO3UTOTA.
O3HaKOMJIEHHE C 3aKOHOMEPHOCTSIMH
HE3aBHCUMOTO HaCJeOBaHUsI,
CUEIJIEHHOT'O HACJIeI0BAaHUE
MPU3HAKOB, HACJIEIOBAHMUS,
CLIETUICHHOTO C 1oJioM. OnipeiesieHue
nosta. O6CyxIeHne
3aKOHOMEPHOCTEN U3MEHYMBOCTH
MIPU3HAKOB (HACJIEICTBEHHAS U
HEHAaCJIeICTBEHHAsI U3MEHYMBOCTD)
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HEHAaCJIEICTBEHHBIX N3MECHCHUN
(momudukaruii). Kimaccuduxanus
HaCJEICTBCHHONM U3MEHUYMBOCTHU

Ha MYTallMOHHYIO U peKOMOMHAIIUOHHYIO.
['enHbIE, XpOMOCOMHBIE U TECHOMHBIE
3aboseBanus. [IpuMepbl TeHHBIX,
XPOMOCOMHBIX U TCHOMHBIX 3a00J1€BaHUI
YyeJIOBEKa.

[TonynaironHas TeHETHKA.

[Toustue renodonaa. Pacnpenenenue
4acTOT aJlJIeNield B TIOMYJISAIIUM.

3akon Xapau-BaitnGepra.

Penienune reneTuyeckux 3ajad.
Menuuunckas reneruka. [loctpoenue
POZOCIOBHBIX MPU aHAJIU3E ONPEACTEHHBIX
pu3HaKoB. POJib TeHETUYECKUX aHATN30B
MIpU TJIAHUPOBAHUU U KOHTPOJIE
OCpPEMEHHOCTH.

CexBeHUpOBaHKE T€HOMA KaK UHCTPYMEHT,
TIO3BOJISIOITUN TPOTHO3UPOBAThH (DEHOTHUIT
YyeJIoBeKa U IPYTUX KUBBIX OPTaHU3MOB,
a Taxke BUpycoB. buonndopmaruyeckue
WHCTPYMEHTHI aHAJIU3a FTeHOMOB. MeTo 1bl
HaIpaBJIEHHOTO U3MEHEHHUS T€HOMOB
OpraHu3MoB. [ 'eHeTHuUeCcKast MHKEHEPHSI.
['enoMHOE penaKkTUpOBaHKUE. ITUYECKUE
ACIIEKThI BHECCHUS U3MEHECHUM B TEHOMBI
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Pa3INYHbIX OPTraHU3MOB, B TOM YHCJIC
YCJIOBCKA.

Jlemoncmpayus TabIuUL, MJaKaTOB,
KHHO(parMeHTOB, POJIUKOB U3 MIHTepHEeTa

HToro yacoB mo teme

17. AuTpomnorene3s

17.1

AHTpoOnorexes

[IpumaThl: OTIIMYUTENIBHBIE YEPTHI, COCTAB
Y SBOJIIOLUS OTpsijia.

YHUKaTbHbIE TPU3HAKYA TOMUHHU/I.
[IpsamoxoxaeHue: TEOpUr BOZHUKHOBEHUSI,
aHATOMO-MOP(OJIIOTUUECKUI KOMIUIEKC
npu3HaKoB. [IpsiMoXoXxaeHre B IPyTrux
rpymnmnax npumarosB. Pyka,
IPUCTIOCOOJICHHAS] K U3TOTOBIICHUIO U
MPUMEHEHHIO OPYAUN TpyAa.
Bricokopa3BUTHIN MO3T: TEHIEHIUN

B DBOJIIOIUY, YHUKAJIbHBIC YEPTHI,
MOPGhOIOTHYECKIE OCOOCHHOCTH.
CX0acTBO U pa3nnuus 4YeaoBeKa U
YeJI0BEKOOOPa3HBIX 00€3bsIH: aHATOMMS,
AMOPHOJIOTHS, OMOXUMUS, TTOBEJCHUE.
[ImmnaH3e KaK OJMKaNIIIi >KUBOK
POJCTBEHHHK YEJIOBEKA. DBOJIIOIUS
YeJI0BEKOOOPa3HBIX 00€3bsH.
Jlemoncmpayus MynsKei, TadiuL,
cnaioB, BUIeO(QUIbMOB U CAaiTOB
HNuTepHeTa, NOKa3bIBAOIINX CTPOEHUE

KinaccudunmpoBanue opraHu3MoB
Ha OCHOBE UX cTpoeHus. CpaBHEHHE
10Ty00€3bsIH 1 BBICIINX ITPUMATOB,
IITUPOKOHOCKIX U Y3KOHOCHIX 00€3bsIH.
BrlsiBiieHHE OTIIMUUTEIBHBIX
MIPU3HAKOB TOMUHUI,
YEeJI0BEKOOOPA3HBIX 00€3bsIH,
aBCTPAJIONUTEKOB, MPEACTABUTENCH
poxa Homo
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MIPEAKOB COBPEMEHHOT'O YEJIOBEKA, 00€3bsH-
AHTPOIIONUJIOB, IIPECTABUTENEN
YEJI0BEYECKUX pac.

Jlabopamopnwle u npakmuueckue padoomaol
N3yuenue nqpeBHENUIIEN UCTOPUU

Y HBOJIIOLIMM YEJIOBEKA HA MPUMEPE
KOJUICKITUI U PEKOHCTPYKIUH (IKCKYpCHs

B MAJICOHTOJIOTUYECKUN MYy3€i)

HToro yacoB mo teme

3

18. YestoBek 1 OKpY:Ka0uIasi cpeaa

18.1

YestoBek u
OKpy>Karolas cpeaa

2

Dkosiornueckue (HakTopbl U UX ICUCTBUE
Ha OpraHu3M YeJIOBEeKa. 3aBUCUMOCTh
3J10pPOBbSI YEJIOBEKA OT COCTOSTHUSA
OKpyXarouen cpenbl. MUKpOKIMMAT
KWJIBIX TOMEIIEeHU. Tpy/ yemoBeka.
®uznonorus Tpyna. PaborocnocodHocTh
U YTOMIJICHHUE.

310pOBBE YETIOBEKA KaK COI[MaIbHAs
HEHHOCTh. DAKTOPBI, HAPYIIAOLINE
310pOBbE: TUMOJIMHAMMUS, KYpEHUE,
ynoTpeOJIeHUE aIKorosi, HAPKOTUKOB,
HecOamaHCUPOBAaHHOE MMUTAHUE, CTPECC.
VYxkpernenue 310poBbi. Kynerypa
OTHOLIEHUSI K COOCTBEHHOMY 3/I0POBBIO U
3I0POBBIO OKPYKAIOIIIHX.
AHTpOIIOT€HHBIE BO3AECHCTBUS Ha CPENY.
Hapymenue kpyrosopora BemiecTsn

ApryMeHTUpOBaHUE 3aBUCUMOCTHU
3JI0pPOBbsI UETIOBEKA OT COCTOSTHUS
OKpYKaroIien cpesibl. AHAIN3 U
OIICHUBAHUE BIUSHUS (DaKTOPOB
pPHUCKa Ha 3/I0POBbE YETIOBEKA.
O6ocHOBaHuUE 370pOBOr0 00pa3a
KU3HU, PAIlMOHAIIBHON OpPTaHU3aIUN
Tpy/la ¥ TIOJHOIIEHHOTO OT/IbIXa
JUTSL TIOIJIePYKaHUS TICHXUYECKOTO U
(U3UYECKOTO 37]0POBbS YEIOBEKA.
OO6cyx1eHrue aHTPOTIOTCHHBIX
BO3JCHUCTBUN HA IIPUPOAY,
TJI00QJIBHBIX SKOJIOTUYECKHIX
npo0sIeM, poJik OXpaHbl IPUPOJIBI
B COXPAHEHUU KU3HU Ha 3eMJie
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B Onocepe. AHTPONOreHHBIN KPYTOBOPOT.
DKOJIOTHYECKHE KPU3UCHI U UX TPUYHHBI.
KonsBoutonus o01iecTBa v Npupoabl.
PanmoHnaibHOE PUPOOIOIB30BAHUE.
3HauYE€HHUE OXPaHbI OKpYKaroLIen
IPUPOJTHOM CpeIbl 1JIsl COXPAHEHUs
YeJIOBEYECTRA.

Jlemoncmpayus Tabnul, IIaKaTOB,
KUHO(QPArMeHTOB, BUJICOPOJIMKOB

n3 atepHera

HUtoro yacos 1o teme 2
OBILEE KOJIMYECTBO 102
YACOB IIO ITPOTPAMME
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