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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 OHOJIOTMH OCHOBHOTO 00mero oo6pa3zoBaHusi (yriIyOJIEHHBIH
YpOBEHB) COCTaBJICHA HAa OCHOBE TpPEOOBAaHWU K pe3yibTaTaM OCBOSHHUS OCHOBHOM
00pa30BaTeNbLHON MPOrpaMMBbI OCHOBHOTO OOIIEro oOpa3oBaHUs, MPEACTABICHHBIX B
dI'OC OO0, c yueroM (QeaepanpbHOil padboyell MporpaMMbl BOCHUTAHUA IS
00111e00pa3oBaTeIbHBIX OPraHUu3alUH.

[IporpaMma 10 OHWONOTHHM OpPHUEHTHPOBAaHA HA OOYYAIOIIUXCS, MPOSBISIONIINX
TOBBIIIICHHBIA WHTEPEC K HM3yYEHWIO OWOJIOTMH, W HampaBlieHa Ha (HOPMHUpPOBAHHE
€CTECTBCHHO-HAYYHOH TpPaMOTHOCTH W  OPraHU3alUI0  HW3YYCHHS  OMOJIOTHH
Ha JESITeIbHOCTHON OCHOBEe. B mporpamme mo GMOJIOTMU yUUTHIBAIOTCS BO3MOKHOCTH
ononorun B peanuzauuu TpedoBaHuii GI'OC OOO Kk MIaHUPYEMbIM JUYHOCTHBIM,
METanpeMETHBIM U TIPEIMETHBIM pe3ylbTaTaM oOydeHus Ha yriayOiaEHHOM ypOBHE, a
TaK)Ke peain3alns MEKIPEIMETHBIX CBA3€H €CTECTBEHHO-HAYYHbBIX YUEOHBIX IPEAMETOB
OCHOBHOTI'0 00111eT0 00pa30BaHUsI.

buonorust BHOCUT CyIIeCTBEHHBIN BKJIAJ B Pa3BUTHE y OOYYAIONIIUXCS HAYYHOTO
MHUPOBO33pEHUs, BKIItoUYasi (HOpMHUpPOBAHHE MPEACTABICHUN O METOJaX MO3HAHUS KUBOU
IPUPOJIBI, MO3BOJISIET CHOPMHUPOBATH CHUCTEMY HAYYHBIX 3HAHWHA O JKHUBBIX CHCTEMAaXx,
YMEHHMSI UX IPUMEHSATH B pa3HOOOPA3HBIX KU3HEHHBIX CUTYyaIHSsIX.

buonoruueckas moAroToBka Ha YINIyOJEHHOM YpOBHE CIIOCOOCTBYET Pa3BUTHUIO
MOTHBAIIMH K U3YYCHUIO OUOJIOTHH, TOHUMAHHUIO 00YUYaOIUMUICS HAYYHBIX TTPUHIIAIIOB
OpraHU3aIlNH IeATEIHHOCTH YEeIOBEKA B )KMBOW MPHUPOJIE, TTO3BOJSET 3aJI0KUTH OCHOBBI
HKOJIOTUYECKON KyJIbTYpbl, 310pOBOro o0Opa3a >KU3HH, CIIOCOOCTBYET OBJIAJACHUIO
OOyyarolUMHUCS CHEIUATbHBIMU  OWOJIOTMYECKUMHU 3HAHUSMHM, 3aKja/bIBAIOLIIMHU
OCHOBY IS JaJbHENIIEro OMOJI0rHYecKOro 00pa3oBaHHsL.

[lenssMu oOydeHus OWOJIOTMM Ha YpPOBHE OCHOBHOTO 00Iero oOpa3oBaHUs
(yriyOnéHHbBINA yPOBEHD) SBIISIOTCS:

pa3BUTHE HMHTEpPECa K H3YUYCHMIO >KU3HEIEATENBHOCTH OMOJOTMYECKHX CHUCTEM
pa3HOro ypOBHS OpraHM3alMMd, OCOOCHHOCTSIM CTPOCHHUS, JKHU3HENEATEIbHOCTH
OpraHu3Ma YeJI0BeKa, YCIOBUSM COXPAHEHUS €ro 310POBbS;

(opMupoOBaHrE YMEHHUIN MPUMEHSATH METO/IbI OMOJIOTMYECKON HAYKH ISl U3YUYEeHUS
OMOJIOTMYECKUX CHCTEM, B TOM YHCIIE OPraHU3Ma YeIOBeKa;

BOCIIUTAHWE DJKOJOTUYECKOW KYyJIbTypbl B IEISIX COXPAaHEHUS COOCTBEHHOTO
3JI0POBBSI M OXPaHbl OKPYKAIOLIEH Cpebl;

pa3BUTHE MPEICTABICHUNH O BO3MOXHBIX cepax Oyayiieil MmpodeccuoHalIbHON
JeSATEIbHOCTH, CBA3aHHOM C OMOJIOTHEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY MpOduiIs
Y HampaBJICHHOCTH JajbHeHIero o0y4eHusl.

JlocTikeHue 1eneid mporpaMMbl 1O OHMOJOTHMM 00ECIIEUMBAETCS PEIICHUEM
CJIEIYIOIIMX 3a]a4:

npuoOpeTeHre OOyYarOIMMUCA 3HAHUU O KMBOW NPUPOJE, 3aKOHOMEPHOCTSX
CTPOCHHMSI, >KU3HEIEATEIBHOCTH M CpeAooOpasyionieil ponn TpuboOB, pacTeHHI,
’KUBOTHBIX, MHUKPOOPIaHHU3MOB, O YEJIOBEKE KAaK OMOCOLMAIBHON CUCTEME, O POJIH



OMOJIOTHHU B MPAKTUYECKON JEATEIBHOCTHU JIOEH;

OBJIAJICHUE YMEHUSIMU MPOBOJUTH HCCJIEAOBAHUS OOBEKTOB >KMBOM MPUPOJBI C
UCIIOJIb30BaHUEM  JIA0OpATOPHOTO OOOPYJOBaHHMSI M HUHCTPYMEHTOB IH(PPOBBIX
nabopaTopuil, OpraHu3aly HaOIIOACHUS 32 COCTOSIHUEM COOCTBEHHOI'O OpraHU3Ma;

OCBOCHHME MPUEMOB paldOThl ¢ OHOJOTHYECKON HHGpOpMalMEe, B TOM 4YHUCIE
O COBpPEMEHHBIX JOCTHKEHHMSIX B oOjactu Ouonoruu, €€ aHamu3 M KPUTHUECKOE
OLICHUBAHUE;

OCBOEHHUE PKOJIOTHYECKH IPAMOTHOTO TOBE/ICHHS, HAMPABICHHOTO Ha COXpaHEHHE
COOCTBEHHOIO 3/I0POBbSI M OXPaHbl OKPYIKAIOIIEH MPUPOTHOMN Cpebl;

npuoOpeTeHre MpeAcTaBIeHU O cdepax npohecCUuOHANIbHONU 1eATeIbHOCTH,
CBSI3aHHBIX ¢ OwWosorned © COBPEMEHHBIMH TEXHOJOTHSIMH, OCHOBAaHHBIMU
Ha JIOCTH)KEHUSAX OMOJIOTUH.

OO0111ee yncio YacoB, PEKOMEHIOBAaHHbBIX JUI U3y4YE€HUs OMOJIOTHH Ha YTITyOJIEHHOM
ypoBHe, — 272 yaca: B 7 kiacce — 68 yacoB (2 yaca B Hezienio), B 8 kinacce — 102 gaca (3
yaca B Hezelno), B 9 kimacce — 102 gaca (3 yaca B HEZIelo).

7 xjacc

BBenenne

[uTonorus — Hayka o kietke. CoBpemMeHHas kiietouHas teopusi. Knerka — enununa
CTPOEHHUSI, )KU3HEACATECIBHOCTH U PA3MHOXKEHHUS KUBOTO. XUMUUYECKAN COCTaB KJIETKH.
CrtpykTypHas opraHu3aiys KJIeTKU. JDyKapuOTHBIE U MPOKAPUOTHHIE KiIeTKU. MeMOpaHa.
[urormasma. Opranouasl. Equnas mMemOpaHHasi cucteMa KIETKM. MUTOXOHAPUU U
ractuabl. [{utockener u opranonasl aBukeHus. Anpo. Xpomocomsl. 'eHbl. Y nBoeHUE
xpomocoM. [lnonmHocTe knetku. Knerounemi nmki. Mwuto3. Menos. PasMHOXkeHue.
THMbI )KU3HEHHBIX [IUKJIOB.

Bupyconorusi — Hayka o Bupycax. Bupycel — Hekietounsie ¢opmbl. Bxman
POCCUNCKUX U 3apyOeKHBIX YUEHBIX B pa3BUTHE BUpycoioruu. BupycHsie 3a001eBanms
pacTeHu, )KUBOTHBIX U YeloBeKa. Mepbl mpoDUIaKTHKN BUPYCHBIX 3a00JICBaHHIM.

CoBpemeHHas KJaccudukanus OpPTraHU3MOB, OCHOBHBIE ITPUHLINIIBIL.
Knaccuduxkaims opranu3MoB M SBOJIONUOHHOE yueHHe. Teopus 3Boionuu Yapib3a
JapBuHa.

Metoasl HaydyHOro TmO3HaHWS B Owuojsoruu. IIpaBuna paboThl CO CBETOBBIM
MHUKpPOCKOTIOM.  BpeMeHHble ¥  MOCTOSIHHBIE  MHKpolpenapaTbl.  MeTtoauka
MPUTOTOBJICHUSI ~ BPEMEHHBIX  MHUKpOMNpEnaparoB.  MUKpPOCKONHUS  ONTHUYECKas,
AJIEKTPOHHASA, CKAHUPYIOILAsi, 30H10Basl.

Jlemoncmpayusa TOPTPETOB YYEHBIX, MUKpodoTorpaduil KIETOYHBIX CTPYKTYP,
BBIITOJIHEHHBIX C IIOMOIIBIO PA3JIUYHBIX THIIOB MUKPOCKOIIHH.

Jlabopamopnvie u npakmuueckue padomul

[IpaBuia TexHUKH O€30MACHOCTH MIPU MPOBEACHUH Ja00PATOPHBIX U MPAKTUIECKIX
paboT. OCHOBBI MUKPOCKOIIMU: MPUTOTOBJICHHE BPEMEHHBIX IMpemapaTtoB U padoTa c
Mukpockonom. OdopmiieHne pe3yabTaToB padOThl C MUKPOCKOTIOM.



bakTepuu u apxeun

Mukpobuosiorus — Hayka O MHKpoopranusmax. OCOOEHHOCTH CTpOEHHUs
MPOKapUOTHOM KJeTKu. MHorooOpasue popm kietok O6aktepuil. Poct u pazMHOxKeHUE
Oaktepuil. Cnopsl Oaktepuil. JKuszHenesTeNnbHOCTh OakTepuil: aBTOTPOPHBIE U
reTepoTpodHbIe, aHadpoOHBIE M a’poOHbIe OakTepuu. llmanoOGakTepuu U HMX POJIb B
MIPUPOJIE.

Oco0eHHOCTH OpraHM3allMM apXe W WX OTAWYus OT Oakrepuil. Ponb apxei u
OakTepHil B BO3BHUKHOBEHUH 3YKAPUOTOB.

PacnipocTpan€HHOCTh OakTepuid U apxei, UX PoJb B MPHUPOJIE U KU3HU YEJIOBEKA.
Poub 6akTepuii B OMOreOXUMUYECKHUX ITUKIIAX.

Jlabopamopnsie u npakmuueckue padoomol
N3yuenune MeTo10B 1e3MHGEKINH U CTEePUITU3AIUH.
Nzyuenue mopdosorun 0akTepuil Ha MUKPOCKOITMYECKUX Mpernaparax.

MHoroo0pa3ue 0JHOKJIETOYHbIX 3YKAPHOT

OCHOBHBIE MPU3HAKKU OJJHOKJIETOYHBIX 3yKapuoT. CTpoeHue, ABMKEHHUE, MUTAHUE,
Pa3MHOKEHHE OJTHOKJIETOYHBIX aBTOTPO(HBIX U reTepoTpO(PHBIX 3YKapUOT Ha MPUMEPE
ABIJIEHBI U TPUIIAHOCOMBI, TPUXOMOHA/Ibl U KUIIICUHOU JIAMOJIMU, MHDY30pun TyPeabKu
1 MaJIIPUMHOTO TUTa3MOJIUS, paguossipuii u hopamunudep, amMmEObI MpoTest, TUATOMEH.
3HayeHUEe OJHOKJIETOUYHBIX PYKAPUOT B MPUPOJIC U KU3HU YesnoBeka. CoHHasi 00JIe3Hb,
oosie3ns lllaraca. KoxxHbiil v BucliepaibHbii Jeiiimannos. Tpuxomonuas. JIamomuos.

Jlabopamopnsie u npakmuueckue padoomot
N3ydenne OOHOKIETOUYHBIX OPraHU3MOB I10J] MHUKPOCKOIIOM Ha BpPEMEHHBIX U
(UKCHPOBAHHBIX MUKpOIIpEIaparax.

ApXxeIiacTHIHbIe WIH «PACTEHUSD)

boranuka — HayKa 0 pacTeHMsX

Kpartkas uctopus pazButus 00TaHukH. boTaHnka M OOBEKTHl €€ UCCIeIOBaHUM.
OO0BEM HapcTBa «pacTEHUS» B COBPEMEHHOM CHUCTEME OpraHMYecKoro mupa. Paznensl
O0otaHuku. CBsi3b OOTAHMKU C JAPYTMMH OMOJIOTMYECKHMMH HAayKaMH, MEAUIMHOW M
CEJIbCKUM XO034iCcTBOM. Posib OoTaHuku B (hOPMUPOBAHUH COBPEMEHHOW €CTECTBEHHO-
Hay4HOUW KapTuHbI Mupa. [lepcrnekTuBbl pa3BUTHsI OOTAaHWKHU Kak Hayku. [IpuMeHeHue
OoTaHnYecKUX 3HaHMI yenoBekoM. [Ipodeccun yenoBeka, CBI3aHHBIC ¢ OOTAHUKOM.

Jlemoncmpayus nOpTpETOB YUEHBIX, )KUBBIX PACTEHUM, KOJUICKIIUN U MYJISIKEH.

OO0wmas opranu3anus pacTUTEIbHOT0 OPraHU3Ma

PacturenpHas kieTka u €€ 0COOEHHOCTH.

Pacturenvubie Tkanu. OTKpBITHE PACTHTENbHBIX TKaHed. CTpoeHne U (QyHKIUH
pactutenbHbIX TKaHed. [IpocTeie U ciokHble TkaHU. OOpa3oBaTelbHBIC, TOKPOBHBIE,
OCHOBHBIE€, MEXaHUUYECKHE, IPOBOASALINE TKAHU.

Opranbl M CHUCTEMBI OpPraHOB pACTUTEIBHOTO OpPraHu3Ma, HMX B3aUMOCBS3b.
PacTurenbHbI OpraHn3M Kak eIMHOE 1e10€. BereratuBHbIe ¥ TeHEPATUBHBIEC OPTaHBbI.

ﬂemoucmpauuﬂ OIIBITOB IIO 06H3py>K€HI/I}O B CEMCHAX paCTGHI/II\/'I BOJAbI, MUHCPAJIbHBIX U
OpraHM4CCKHUX BCIICCTB, Kpaxmala, Oenka u Kupa.



Jlabopamopnsie u npaxmuueckue paoomeol.

W3yyeHne CTpOEHUS PACTUTEIBHBIX KJICTOK Ha TOTOBBIX M BPEMCHHBIX
MUKpOTIpenaparax.

HabGnroaenue mporiecca miia3MoiIn3a U Jeria3Moin3a B PACTUTCIBHBIX KJIETKaX
10T MEKPOCKOIIOM.

N3ydyenne ocoOCHHOCTEH CTPOCHUS TKaHEH pacTCHUH Ha TOTOBBIX U BPEMCHHBIX
MUKpOTIpenaparax.

N3yueHnne CTpoeHHsI OpraHOB PACTCHHMH Ha JKMBBIX OOBEKTaX M TrepOapHBIX
oOpasIiax.

Cnoposblie pacTeHust
Kpacusbie, 3esénbie u XapoBbie BOAOPOCIH. AJBIoJIOTHs — HAyKa O BOJOPOCTISX.
Bonopociu — HeTaKCOHOMHYECKas TpyIa OpraHu3MOB, MPUCIOCOOJEHHBIX K JKU3HU

B BOJHOHM Cpele, OTHOCSIIMXCS K PAa3JIMYHBIM LAPCTBaM B COBPEMEHHOW CHCTEME
OpraHu4ecKoro Mupa. Mecto KpacHbIX, 3€JEHBIX U XapOBBIX BOAOPOCIIEH B COBPEMEHHOU
cUcTeMe OpraHn4eckoro Mupa. OCOOEHHOCTH UX CTPOEHUS, PA3MHOKEHUS U KU3HEHHBIX
[IMKJIOB HAa MpPUMEpPEe XJIaMUIOMOHAIbI, XJIOPEIUIbI, KIag0(pOpbl U YIbBbI, CHUPOTHUPHI U
Xapsbl, TOp(QUPHI.

Bypeie BOoOpoCiIH, MX TaKCOHOMHUYECKOE IIOJOKEHHWE BHE IapCTBa PACTEHUM.
JKuzHenHble LIMKIBI JJaMuHapuu (Mopckas kamycta) u ¢ykyca. PacmpocTpanenue u
sKosorus. Poiib B pupoJie M 3HAYEHUE B AKU3HH YEJIOBEKA.

[IpoucxoxeHne BBICHIMX pacTeHHil (AMOpHO(DUT) OT XapoOBBIX BOAOPOCIEH.
CoBpeMeHHBIE TOAXOIbI K CHCTEMATUKE PACTCHHUIA.

MoxoBuHBbIE WM MXH. Oo6mas XapaKTEepUCTHKA, CTPOEHHUE
U J)KU3HEEATEIHbHOCTD, )KU3HEHHBIN ITUKI MXOB. MHOTOOOpa3ue MxoB. KyKymikuH J1€H u
charuyM. PacnpocTpaHeHre uW JKOJOTHMS MXOB. 3HAau€HHE MXOB B TIPUPOJIE U
KU3HENIEATeIIbHOCTH YenioBeka. Topdoodpazoanue. [leu€HouHNKM 1 AHTOIIEPOTOBBIE.

InaynoBuansie (miaaynbl). OOmas xapakrtepuctuka. Mopdooruueckue
OCOOCHHOCTH BETe€TaTUBHBIX OpraHoB. OCOOEHHOCTH OpraHU3aIMHU, )KU3HEHHOTO UK
miayHa  OynmaBoBujmHoro.  IlomoBoe — mokoneHue, — peayKuus — ramerodwura.
PacnpoctpaneHue u SKOJIOTHS TUIAYHOBHUIHBIX. 3HAUYCHHUE B NMPUPOJE U HCIIOIb30BAHUE
yernoBekoM. Mckomaemble TIayHOBUAHBIE. Polib  HMCKOMAeMbIX —IJIAYHOBHIHBIX
B PaCTUTEIbHOM MOKPOBE MaJ€030MCKOM 3Pbl U B 00pa30BaHUM KAMEHHOTO YTJIsl.

IManopoTrHukoBUAHbIE (MANMOPOTHUKU M XxBomu). OOIIas XapaKTepUCTHKA
ManopOTHUKOBUIHBIX. OCOOCHHOCTH OpPraHM3aIlMi BET€TaTUBHBIX OPTaHOB, KU3HEHHOTO
[UKJIa XBOIIA MoJieBOoro. CTpOCHHE U KUZHEACITEIbHOCTh MAOPOTHUKOB. JKM3HEHHBIN
LHKJI TAIIOPOTHUKOB Ha NMPUMEPE IIUTOBHUKA MYKCKOr0. PacpocTpaneHnne u 3K0JIorus
MarnopOTHUKOBUIHBIX. 3HAUEHUE B MPUPOJIE U KUZHEIESITEIHLHOCTH YEJIOBEKA.

Jlabopamopnvie u npakmuueckue padbomul
N3ydyeHne OCOOEHHOCTEM CTPOEHMSI M JKU3HEHHBIX LMKIOB OJHOKJIETOYHBIX U
MHOT'OKJIETOYHBIX 3€JIEHBIX, XapOBbIX U KPaCHBIX BOJOPOCIEH Ha KUBOM U repOapHOM



MaTepuaie.

N3yyeHne CTPOEHHsSI M JKU3HEHHBIX LHKJIOB OypbIX BOJOPOCIEH Ha KUBOM
U repbapHOM MaTepuase.

N3ydenne ocoOeHHOCTEN CTPOCHMS KyKYyIIKHHA JIbHA U carHyma (Ha >KUBBIX U
repOapHbBIX 00BEKTaxX).

N3ydyenne o0OCOOEHHOCTEW CTpOEHMsI IUlayHa OyJaBOBUAHOIO (HA JKUBBIX
1 repOapHBIX 00BEKTaX).

N3ydyeHne 0coOEHHOCTEM CTPOEHMsI XBOLIa MOJEBOTO (Ha KUBBIX U repOapHbIX
00BEKTaX).

N3ydyeHne OCOOEHHOCTEW CTpOEHMsSI MANOpOTHHKA IIMTOBHHUKA MYKCKOIO (Ha
KUBBIX U repOapHbIX 00BEKTaX).

CemMeHHBIE pacTeHUs

I'onocemenHnble. BO3HUKHOBEHHE CEMEHM — Ba)KHBIM 3Tall B ABOJIIOIMH BBICIINX
pacteHnii. JlpeBHHE CEMEHHBIE NANOPOTHUKH, UX POJIb B JAJbHEHIIEM pPa3BUTHH
CEeMEHHBIX pacTreHuil. OOIMEe TPU3HAKK CEMEHHBIX pAacTeHUW Kak HauOolee
MIPUCITOCOOJICHHBIX K CYIIECTBOBAHMIO Ha cyIlle. I '0JoceMeHHbIe — HETaKCOHOMUYEeCKast
IpyIa CEeMEHHBIX pacTeHui. OOImas XapaKTEepUCTHKA, OCOOEHHOCTH OpraHU3aIuN
roJIoceMeHHBIX. JKH3HEHHBIM ITMKJI XBOWHBIX Ha IIpUMEpe COCHBL. PasHooOpasue
roJIOCEMEHHBIX. XBOMHbIC, | MHKrOBBIE, CaroBHUKOBLIE, [ HeTOBBIEC. PacnipocTpaHeHue u
AKOJIOTHS TOJIOCEMEHHBIX. 3HAUYCHHWE B MPUPOJIC U B XO3SUCTBEHHOW IEATCIBHOCTH
YyeJI0BeKa.

Jlabopamopnsie u npakmuueckue padomot
N3ydenne ocoOEHHOCTEW BHEIIHETO CTPOCHHS BETOK, XBOW, IIMUIIEK W CEMSH
XBOMHBIX (€J1b, COCHA, TUCTBEHHUIIA).

[BeTkoBble pactenusa. OOm@s XapakTepucTuka [BETKOBbIX. CTpoeHHe
U JKA3HEIEATEIIbHOCTh LBETKOBBIX. [[BETOK Kak Oprad IIOJIOBOIO pPa3sMHOXKECHUA Yy
MOKPBITOCEMEHHBIX pacTeHuil. PazHooOpasue 1BETKOB: MPaBUIIbHBIE U HEMPABUIIbHBIC,
oboemnonble U pazaenpHononble. OAHOAOMHBIE M JBYIAOMHbIE pacTeHus. CouBeTus
(cnoxnele, mpocthie). [lBerenwe. PazButue MuUkpo- U Meracmop. ['aMeTsl.
OnbLieHueE. O1u1010TBOPEHHUE. 3urora. JBoitHOE OIUIOJIOTBOPEHUE Y
MOKPBITOCEMEHHBIX (IIBETKOBBIX) pacTeHuid. Pabotel C.I'. HaBamuna. JKu3HeHHbIA TUKIT
[IBETKOBBIX.

[110181 1 cemena. Paznoo6pasue miogos. Cyxue u couHble maosl. OAHOCEMSHHBIC
1 MHOroceMsiHHble T1oAbl. Comtoaus. CTpoeHrne ceMsH IBYIOJbHBIX U OAHOIOJIBHBIX
pactenuii. PazHooOpasue cemsH. PacnpocTpaHeHue IIJIOJIOB M CEMSIH B TMPUPOJIE.
VYcnoBus npopacranus ceMsH. [Ipixanue cemsH. Pa3sutue npopocrtka. Pacnipocrpanenue
IIJIOJIOB M CEMSIH B IPUPOJIE.

NunuBunyanbHoe pa3BuTHE pacTeHuid (oHTorenes3). Ilepumonbl oHTOreHesa:
AMOPHUOHATBLHBIA, MOJIOJOCTH (FOBEHWIBHBIN), 3pENOCTH (Pa3MHOXKEHHUSI), CTapOCTH
(CeHUIIBHBIN) HA TpUMEpPE MOKPHITOCEMEHHOro pacteHus. Craauu BEreTaluoOHHOTO



nepuojila pacTeHUd Ha TMpuUMepe 3JIaKoB (BCXOJAbI, KYILEHHE, BBIXOA B TpPYOKY,
KOJIOILIEHUE, IIBETEHUE, CO3PEBAHNE).

Jlabopamopnvie u npakmuueckue padomul
N3ydenune mopdosioruu 1BeTKa (Ha KUBBIX U (PUKCUPOBAHHBIX 00BEKTAX).
N3ydenune paznoobpasus conpeTuil (Ha repOapHbIX 00pasiiax).
N3ydyeHne CTpoeHHsI 3aBsi3U BETKA U CEMSITIOYKHU T0J] MUKPOCKOTIOM (Ha TOTOBBIX
MUKpOIpenaparax).
N3ydeHne cTpoeHUs CeMsIH MMOKPBITOCEMEHHBIX PACTCHUH.
N3ydenue cTpoeHMs NI010B U COTLIOAUM.

CrtpoeHue H )KU3HeAEATEIbHOCTh CEMEHHBIX PACTEHHM I

IToOer u moGeroBbie cCUCTEMBI

[Tober. Mopdonorus mnobera. CrpoeHne O0O0JHUCTBEHHOro mobera. Y3el.
Mexnoy3znue. MetamepHocTh. PazHooOpasue moOeroB. YKOPOUCHHbIC U YJJIUHEHHbBIC
noberu. BeretatuBHble 1 TeHepaTtuBHbIEe 0Oeru. [lonoxkeHnne nodera B MpOCTPAHCTBE.
BunonsmeHEHHBIE TOOETH.

[louka — 3avarounbli mnoOer. CtpoeHue mnoukd. Pa3zHooOpa3ue mOUEK:
BETETAaTUBHBIE, BEr€TaTUBHO-TC€HEPATUBHBIC, T€HEPATUBHBIE, OTKPBITHIE, 3aKPBITHIE.
Bepxyuieunsie, 00KOBbI€ (I1a3yILIHbIE) U TPUAATOYHBIC TOYKH.

Crebens. Mopdosorus credns. @opma crebnell y TpaBSHUCTBIX U JIPEBECHBIX
pacTeHui.

Anatomus credinsa. Ctpoenue ctelst 1ByA0IbHBIX U OJHOAOJBHBIX TPaBSIHUCTBIX
pacteHuil. Pacnionoxenue npoBoaaiux Tkane. CTpoeHue cTedist ApeBECHbIX PACTEHUIA.

OyHkuuu cTedsd. MexaHudeckas, TpaHCHOpTHas. BeretaTuBHOE pa3MHOXKEHHE
LBETKOBBIX PACTECHUM.

Jlemoncmpayus onvima — TICPEABWIKCHUE MHUHEPATBHBIX W OPTaHUYECKUX BEIICCTB
10 CTEOII0, BUIOM3MEHEHHBIX ITOOCTOB.

Jlabopamopnvie u npakmuueckue padomel.

N3yuenne Mopdosioruu nodera Ha )KMBbIX 00bEKTaX WM Ha repOapHbIX 0Opasiax.

N3ydyenne CTpoeHHsI BEreTaTUBHBIX, TE€HEPATUBHBIX M CMEIIAHHBIX TOYEK.
PazHooOpa3ue rnouek y JpeBeCHbIX pacTeHUH.

N3ydenue nonepeyHoro Cruia CTBoja paCTeHUH U aHaJIU3 BIMSHUS 3KOJIOTHIECKIX
YCJIOBUI HA PAa3BUTHUE PACTCHUN.

N3ydyenne 0coOEHHOCTEW aHATOMHYECKOIO CTPOCHUS CTEONIsl ABYIOJBHBIX U
OJTHOJIOJIbHBIX TPABSHUCTBIX PACTCHUN (HAa JKMBBIX OOBEKTaX WM Ha TrepOapHBIX
oOpasmax).

N3ydyenne ocoOEHHOCTE aHaATOMUYECKOTO CTPOCHHUS CTEOIs IPEBECHBIX PACTEHU.

W3ydenne TpaHCopTa BEIIECTB B cTeOIIE.

N3yuenune metamopdo30B nodera.

JIuer. Mopdonorus nucra. JluctoBas miacThHKa, OCHOBaHHE JIMCTA, YEPEIIOK,
OpUIUCTHUKU. Pa3HooOpasue IucTheB: (OPMBI JIMCTOBBIX IJIACTHMHOK, >KUJIKOBAaHUE



JIUCTHEB, MPOCTHIE W CIOXKHBIE JUCThS. JIMCTOpacmoyio)KeHHe M JIMCTOBAask MO3auKa.
BunonsmeHeHus TUCThEB U X (DYHKITHH.

AHaromus McTa. DnujiepMa U yCTbUYHBIN anmnapat. Me3odut. [TurmeHTs! jiucra.
[Mnactuapl. Xunku (CocyaucTO-BOJIOKHUCTBIE Ty4dkH). (OCOOEHHOCTH CTPOCHUS
CBETOBBIX U TEHEBBIX JIUCTHEB.

OyHKIMY JUCTa. 3anacaroias, 3alluTHasl, BEre€TaTUBHOE PAa3MHOXEHUE U JAPyrue
dbynkuuu. Tpancnupanus u ra3000MeH. BinsiHue BHEIIHUX YCIIOBUN Ha TPAaHCIUPALIMIO.
®ortocunte3. 3HaueHue @orocuHTeza. Kocmuueckas ponb 3enénbix pactenuit (K.
A. TumupsizeB). Jlucronaz, ero NnpUuYMHbI, MEXaHU3M U 3HAYCHHE B )KM3HU PACTECHUSI.

Jlemoncmpayus onwvimog: BBIICICHUE IMUITMEHTOB JIUCTa HAa NpPUMEpPE CHUPTOBOU
BBITSDKKH XJIOpo(uiuia; oOpa3oBaHHE Kpaxmana B 3€lEHBIX JHUCThSIX HA CBETY
(purypsr 1O. Cakca); BausiHME CUIIBI CBETA Ha BBIJIEICHUE KUCIOPOAA BOIHBIMU
pacTeHUsMH (IOJCUYET My3bIPHKOB KUCIIOPO/IA).

Jlabopamopnuie u npakmuueckue padomut.
N3yuenne Mmopdoa0ruu IMCTa Ha )KUBBIX O0BEKTAX WM TepOapHBIX 00pa3iax.
Tunsl 1 GopMyIIbI IUCTOPACTIONOKEHHUS.
HccnenoBanne aHaTOMUH JINCTA C TIOMOIIBIO CBETOBOTO MUKPOCKOTIA.
N3yuenune meramopdo30B JIHCTA.

Kopenb m kopueBble cucrembl. Mopdororus kopHs. Bumsl kopueir. Turmbi
KOPHEBBIX CUCTEM.

Anatomusi KopHs. 3o0Hbl KOpHsA. KopHeBoit uexnuk. CrpoeHune KOpHs
Ha [IOIIEPEYHOM CPE3€ B 30HE BCACHIBAHUS.

@yHKIMU KOpHS. 3aKperuieHne pacTeHus B cyoctparte. BecacbiBaHue U poBEACHUE
BOJIbl U MUHEPAJIbHBIX BEUIECTB. 3allaCAHUE MUTATEIbHBIX BEIIECTB.

MunepanbHOe nuTanue pacteHui. [locTymienrue Boabl 1 MUHEPAJIBHBIX BELIECTB.
KopneBoe naBiieHue. DeMEHTHI MUHEPATLHOTO MUTaHUS (MaKpO- U MUKPOIJIEMEHTHI).
BolpamyBanue pacTeHUN MeETOJaMU TUIPONOHUKH W a’3ponoHuku. (OOecrieueHue
YCIIOBHM JJISI ABIXAHUSI KOPHSL.

Jpixanue kopHs. CuHTe3 OMOJIOTMYECKM AaKTHBHBIX BelllecTB. BererarnBHoOe
pasMHOXeHue. Bumon3MeHeHust KopHer U uX (QyHKITUH.

Jlemoncmpayua OTpacTaHusT TPUIATOYHBIX KOPHEW HA TPUMEPE CMOPOJUHBI
U JIPyTUX PaCcTeHUM; MOCTYIJICHHS BOJbI M3 TMOYBBI B KOPE€Hb, HATHETAIOIIETO
JNEUCTBUS KOPHSI; BUION3MEHEHHBIX KOPHEN.

Jlabopamopuvie u npakmuueckue padonl
N3yuenue Mmopoaorum KOpHs Ha )KMBBIX O0BEKTaX WM repOapHbIX oOpa3lax.
N3yueHne aHaTOMUYECKOrO CTPOEHUSI KOPHSI HAa TOTOBBIX MUKPOIPENapaTax.
N3yueHue cTpoeHus KOHYMKA KOPHSI MPOPOCTKA MIIEHUI[BI U IEPBUYHOTO CTPOCHUS
KOPHS UpHca.
N3yuyeHue cTpoeHns KOPHEBBIX BOJOCKOB C IOMOIIBIO CBETOBOI'O MUKPOCKOIIA.
Hccenenosanue BIusHAS BO3lyXa HA PA3BUTHE KOPHEU.



N3yuenne meramoph0o30B KOPHS.

BereraruBHoe pa3MHOKeHHe pacTeHuil. BeretaTuBHOE pa3MHOKEHUE LIBETKOBBIX
pacTEeHU M €ro 3HAYCHUE B E€CTECTBEHHBIX YCJIOBUSIX U B CEIBCKOXO3SHWCTBEHHOM
npaktuke. OcHOBHbIE (DOPMBI BET€TATUBHOIO PA3MHOXKECHUS: KOPHSMH, JIUCTHIMH,
HAJ[36MHBIMU W MOJ3e€MHbIMH ToOeramu. PasmHoxkeHue npuBuBkod. Paboter U.B.
Muuypuna. KnonupoBanue pacteHuid. MUKPOKIOHAJIBbHOE Pa3MHOKEHUE PACTCHUM.
Knerounas nH>xeHepusi Kak COBpEMEHHAasl TEXHOJIOTUS Pa3MHOKEHHUS PACTECHUM.

[Tousa. PaGotsl B.B. [lokyuyaeBa o mouBe. XapakTepucTuka nousbl. PazHooOpaszue
nous. [Inonopoaue nouskl. Y nobpenus. Hapyuienus MuHEepaibHOTO TUTAHUSI PACTCHUM.
ArpoTexHu4ecKue npuéMbl 00padoTKH MOYBkIL. [IoHATHE O CEBOOOOPOTE U €r0 3HAUCHUU
JIJIS1 BBIPAIIMBAHUS CEIbCKOXO3SIMCTBEHHBIX KYJIBTYP.

Jlemoncmpayusa cniocoOOB BEreTaTUBHOTO Pa3MHOXKEHHUS Ha MpPUMEpPE KOMHATHBIX
pacTeHUil.

Jlabopamopuuie u npakmuueckue padomul
N3ydenne MuTo3a B KOpEUIKe JyKa.
N3ydeHnue KU3HEHHBIX LIMKJIOB pacTEHUI Ha repOapHbIX o0pa3uax.
MeTtoabl MUKPOKJIOHAJIBHOI'O Pa3MHOXKEHUS PaCTCHUM.

Knaccupukauusas uBerkoBbiX. OnHomonsHble U JBygosnbHble. CemelcTBa
LIBETKOBBIX. JIBy1OIbHBIE: KpecrongeTHsie, Po3zonBeTHbIC, ITacnénoBrie,
Crnoxnonetrnoie, MoTbeuibkoBbeie (boOoBwie), 3onTHuHBIE. OAHOMONBbHBIC: 3JIaKH,
AwmapunnucoBsie, Jluneinsie. Opxuanbie. OTIUYUTENbHBIC TPU3HAKU. DOPMYIBI U
JAarpaMMbl [IBETKOB. JIMKOpAcTylIMe W KYJbTYPHBIE MPEACTABUTEIN CEMEWUCTB, HX
3HAYEHHWE B TPUPOJAE M HCMHOJIb30BAHHUE YEIOBEKOM. PacmpocTpaHEeHHE U IKOJOTHs
LIBETKOBBIX.

Jlabopamopnvie u npakmuueckue padbomul

N3ydyeHne OTIMYUTENbHBIX TPU3HAKOB IPEACTABUTENICH CEMENCTB OKPHITOCEMEHHBIX.
OnpeneneHue MNpPEACTaBUTENEN Pa3JIMYHBIX CEMEWCTB C  HCIOJIb30BaHUEM

ONPEAECITUTENICH PACTEHUN WM ONPEAECTUTEIbHBIX KAPTOUEK.

JK0JI0THA pacTeHuil. PacTeHusi B NpUpPOIHBIX cO001IECTBAX

Pactenust u cpena oOutanus. Dkonorndeckue (akTopbl. PacTeHuss u yclIoBHS
HEXMBOW TPUPOABI: CBET, TEMIIEPATypa, BIAXKHOCTh, MUHEPAJIbHBIA COCTaB IOYBHI.
DKOJIOTUYECKHUE TPYIIbI paCTeHUN. PacTeHus U yCIOBUS KUBOUW NMPUPOJIBIL: MPAMOE U
KOCBEHHOE BO3JICHICTBME OpPraHM3MOB Ha pacTeHUs. B3amMOCBS3M pacTeHUN MEXITy
co00¥ U C IPyTUMU OpTraHU3MaMHu.

3HaueHne TOYBEHHBIX OPraHU3MOB Uil MHUTaHMUs  pacTeHuil. Puzocdepa.
bakrepuanbhpie kKiTyOeHbKH. MuKopH3a (3H10- ¥ SKTOMHKOpH3a). 3eNEHbIC yI00peHusI.

PacturensHoe COOOIIECTBO (¢uTorieHO3). buornenos. DKocucrema.
buopa3znooOpasue. BuaoBoli cocTaB pacTUTENbHBIX COOOIIECTB, JOMUHUPYIOIIME B



HUX BUJbI pacTeHMil. Pacnipenenenre BUI0B B paCTUTENBHBIX COO0IIECTBaX. SIpyCHOCTB.
Pactutenbupie  cooOmiectBa:  neca, Jiyra,  0oJoTa,  TYHApPbHI,  IyCTBIHH.
[Tpucnioco0neHHOCTh pacTeHul K cpene U mectam obutaHus. CMeHa pacTUTEIbHBIX
cooOuiecTB. PacTurenbHOCTh (pacTUTENBHBIN TOKPOB). Diiopa.

B3aumocss3p oprann3moB. MH(eKkmoHHbIE 00JIE3HU PACTEHUN U UX BO30YIUTEINH.
Bupychble (Mo3anuyHas 0oje3Hb Tabaka, NECTPOJIENECTHOCTh TIOJbIIAHA U JApYTHUE),
rpubKkoBbie (pKaBUMHA, MYYHHCTass poca) U OaxkTepuaibHble (MOKpas THHJIIb)

3abonieBaHusl pacteHud. MmmyHuter y pacreHuil. [lpuumHbBl pacnpocTpaHeHus
UHGEKIUOHHBIX Oone3Hel pacteHuil. [IpuHIUNBI MOPOPUIAKTUKHA U JICUCHUS
UHEKINOHHBIX 00JIE3HEH PaCTeHU B IPAKTHKE PaCTEHUEBOICTBA.

IKCKypcuu unu 6u0eoIKCKypcuu
N3yyeHue BUIOBOrO COCTaBa W DKOJOTMYECKOTO COCTOSIHHUS ~OAHOTO U3
PaCTUTENBHBIX COOOIIECTB PETHOHA.

Jlabopamopuvle u npakmuueckue padomul
N3yuenne ocoOeHHOCTEN CTPOEHUS PACTEHUM PA3IMYHBIX SKOJIOTHYECKUX TPYTIII.

PacTuTeIbHBIA MUP U 1eATEIBHOCTH YeJ10BeKa

PasButne pacrturensHoro mumpa. KuszHp pacteHuid B Boxe. llepBpie HazeMHbIe
pacteHust. OCBOEHME pPACTEHUAMH CYIIHA. OTamnbl pPa3BUTUSA HA3EMHBIX PACTCHHUU
OCHOBHBIX CHUCTEMAaTUYECKUX Tpymil. PUHMODUTEI — mepBble HAa3eMHbIE COCYAMUCTHIE
pacrenusa. llosBieHue TkaHed u opraHoB. Poib JOpeBHUX IManOpOTHUKOBUIHBIX.
VY cioKHEHNEe paCTUTEIIBHOTO MUPa B IIPOLIECCE IBOJIOLMH.

[Taneo6oTtanuka. Mckomaemple octatku pactenuit. Oxamenenoctu. OTeYaTk.
«OKuBBIE HCKOITAEMBIE» CPEAN COBPEMEHHBIX PACTEHUMN.

KynbrypHble pacteHuss u uUx npoucxoxnaeHue. LleHTpsl MHOroo0pasus
U TIPOUCXOXKICHUSI KyJIbTYpHBIX pacTeHuit (mo H.M. BaBunony). Kynerypa 3emnenenus.
KynbTypHBIE pacTeHUs CEIBbCKOXO35MCTBEHHBIX YIOIUN: OBOIIHBIE, IUI0I0BO-ATOAHBIE,
nosieBble. [IpeAcTaBieHust 0 ceeKIMU U OMOTEXHOJOTMH. MeTobl BHIBEIEHHUSI HOBBIX
COPTOB pacTeHUl. BO3BHUKHOBEHUE KOHTPACTHBIX IIPU3HAKOB y PACTEHUN OJHOIO BUA.
NckyccTBennblit  or60op. HacneacTBeHHOCTb, U3MEHUUBOCTh. (CoO31aHME HOBBIX
MPOJIOBOJIbCTBEHHBIX KyIbTYp. [IpogoBosibcTBeHHAs O€30MacHOCTh. baHKU ceMsiH.

Pactenust ropoaa, 0COOEHHOCTh TOPOJACKOM (ophl. 3aHOCHBIE M a0OpUTEHHBIE
BUJIbl. CHHaHTpONHBIE, COpHBIE pacTeHus. MaTpoaynenTsl. [lapku, neconapku, CKBEpHI,
OoTaHuueckue cafpl, 1eHapapun. O3enenenue. KoMHaTHbIe pacTeHus, IBETOBOACTBO.

ITocnencTBusl AEATENBHOCTH 4YENOBEKa B 3KocHcTeMax. OXxpaHa pacTUTEIbHOIO
mupa. BoccraHoBiIeHHE YMCICHHOCTH PEAKUX BUAOB pacTeHuil. Ocol0o oxpaHsemble
npupoansie teppuropun (naisee — OOIIT): 3anoBenHMKH, 3aKa3HUKH, HAIIMOHAJIbHBIC
napku, OuocdepHbie 3amnoBenHuku. Oxpana pacteHuil. Pacrenus KpacHoilt kHuru
Poccuiickon @enepanum.

IKcKypcuu unu 6u0eoIKCKypcuu.



Pa3BuTHe pacTutensHOrO MUpa Ha 3emiie (3KCKYpCHs B NTAJICOHTOIOTMYECKUI UITH
KpaeBeTUCCKUMN My3el).

Jlabopamopnvle u npakmuueckue padoomel.
N3yuenune cenbCKOX03sMCTBEHHBIX PACTEHUI CBOETO pETMOHA.
N3yuenune copToBbIX 0COOEHHOCTEHN KyIbTYPHBIX PACTCHHIA.

8 KJIACC

I'pu6bI 1 rpuGONOA00HBIE OPraHU3MBI

Mukonornus — Hayka o rTpubax. OOmas xapakTepuCTHKa T'pHUOOB.
Mopdonornyeckre 0cOOEHHOCTH BereTaTuBHOro Tena. ['udsl, murennit. OcoOeHHOCTH
CTpOEHHUSI KJIETOK rpr00B. CXOACTBO U PA3IUYUS C PACTEHUSIMU U )KMBOTHBIMU. [TuTanue
rpu00B (CUMOMOHTSI, canpoTpo(dbl, mapa3uTsl). PazMHOXkeHUE TprOOB.

[TnecueBbie rpudbl. Che00HBIE U SITOBUTHIC TPUOBI.

3uromunieTsl. OCHOBHBIE YEPTHI OPraHU3AIMK Ha IpUMepe MyKopa. Posb B mpupoie
Y )KU3HU YEJIOBEKA.

ACKOMHHGTLI nIn CyM4YaThbIC FpPI6LI. OcobeHHoCTH CTPpOCHHUA
N KHU3HCACATCIIBHOCTHU, PACIIPOCTPAHCHUC M SKOJOTIHMYCCKOC 3HAYCHUC. CTpOeHI/Ie Ha
INpuMECpPC IICHUIMILIIA. OI[HOKJ'IGTO‘IHBIG ACKOMHULCTBI — OPOIKIKH. Hcnoap3oBaHue

Opoxoked mpu  Bbimeuke xseOa. [lapasutnyeckue mnpeacTaBUTENN ACKOMHIIETOB
(BO30yIMTENM CIIOPBIHBH, APIIH, MyYHUCTON POCHI U APYTHUE) U BPEJl, HAHOCUMBIA HMMU
CEJIbCKOMY XO3SIMCTBY.

basuanomunersl. O01as XxapakTeprucTuka, 0COOEHHOCTU CTPOCHUS U Pa3MHOKEHHUS
Ha MpUMEpE NUIANOYHBIX TprOOB. 3HaueHUEe TpuOOB B MPHUPOJAE U B JKU3HU YEJIOBEKA.
CpenobHble U snoBuThIe TpuObl. Ilapasutnueckue mnpeactaBuTeNn 0a3UANOMHUIICTOB
(rosIoBHEBBIE, PXKABUMHHBIE, HEKOTOPBIE TPYTOBBIE). MUKOpH3a U €€ 3HaUEHUE.

['pubononobubie opranu3Mbl. OCOOEHHOCTH CTPOEHHSI KIETOK. (OOMMIIETHI.
[Tapazutryeckue mpeIcTaBUTENId OOMULIETOB Ha TpUMeEpe (GUTOPTOPBHI.

OO6mas xapakTepucTUKa JUXCHU3UPOBAHHBIX IpUO0B (IuiaitHuku). OcobeHHOCTH
MOpP(}OJIOrMM ¥ aHATOMHYECKOTO CTPOCHHUS JIMIIAWHUKOB, MUTAHUE U Pa3MHOXKEHHE.
MHuoroo0Opasue M 3KOJIOTMYECKHE TPYMNIbl JUIIAHHUKOB. 3HAU€HHUE JIMIIAWHUKOB B
IIPUPOJE U XO3SIMCTBEHHOU IEATEIBHOCTH UesioBeKa. MIHIUKaTopHast poJib JIMIIANHUKOB.
JInmaitHUKY — MUOHEPHI MPUPOJTHBIX COOOIIECTB.

Pons rpuboB B KpyroBopoTe BemlecTB B 3kocucteme. Ponb rpuboB
B IMOYBOOOpPa30BaHMM M OOECNEUYEHHUU IUIONOPOAMsS TMOuBHL. bosne3HeTBOpHBIE
(mapazutnyeckue) rpuobl. Muko3sl. Mepbl TpoHIIaKTUKA MUKO30B.

Jlabopamopnule u npakmuueckue padomol.
N3ydyenne ocoOeHHOCTEH CTPOEHUs IUIOAOBBIX Ted LUIIMOYHBIX TI'pUOOB
Ha MHUKPOCKOMTUYECKHUX MpernapaTax u MyJishKax.
N3ydenne cTpoeHus MIECHEBBIX TPUOOB: MyKOpa U MEHUIIUILIA.
N3ydenne BAUsHUS BHEITHUX (PAaKTOPOB HA MIPOLECC PA3MHOXKEHUS APOIKIKEH.
N3ydyenne cTpoeHUs U KU3HEHHOTO IHMKIAa PUTO(TOPHI HA KUBOM U repOapHOM



MaTepuae.
N3ydenue crpoeHus TuaiHUKOB (Ha repOapHbIX o0pas3iax).

JKuBorHbIC
300s10THMs1 — HAYKA 0 )KUBOTHBIX
OOGmue u crieruaibHbIe pa3aeibl 30010run. KpaTtkas uctopust pa3BUTHS 300JI0THH.

O6HII/I€ " CIICHHUAJIbHBIC MCTOAbI U3YUCHUS JKUBOTHBIX. CBs13b 300JI0THH C APYIruMH
M HayKaMH, MGHHHHHOﬁ 1 CEIBbCKUM XO3IHMCTBOM. 3HAUCHUE 300JI0TMYSCKUX 3HAHUN JJIA
YCJIOBCKA. HpO(bCCCI/II/I YCJIOBCKA, CBA3aHHLBIC C 300JIOTHEH.

Jlemoncmpayua nOpTPETOB YUEHBIX, M300pAXKEHUM, MOJEIEH MKUBOTHBIX, MYJISIKU
YKUBOTHBIX, BJIQXKHBIX MIPEMAPATOB U JPYTOE.

Jlabopamopnsie u npakmuueckue padomot
Cocrapnenue pekoMeHAaIui o cOopy 300J0TUYECKUX KOJUICKITUH.
Cocrasienue onucanuit mpodeccuii, CBSI3aHHBIX C 300JIOTUEH.
O611ast opranu3aiys >KUBOTHOTO OPraHU3Ma.

Oco0eHHOCTH CTPOEHHUs SKUBOTHOM KJI€TKM. MHOIOKIETOYHOCTh. TKaHH
KUBOTHOTO opranusma. CTpoeHue 1 (PyHKIMHM TKaHEW dKUBOTHOro opranusma. Opratbl
Y CHUCTEMBI OPTraHOB )KMBOTHOTO opranuzma. @opma Tena KUBOTHOTO0, CAMMETPHS Tea,
pa3Mepsl Tena.

Jlabopamopnsie u npakmuueckue padomut
Hccnenoanue KIeTOK MOJ MUKPOCKOTIOM HAa BPEMEHHBIX MUKpOIIpENapaTax.
CpaBHeHUE paCTUTENILHOW U )KUBOTHOM KJIETOK.
N3yuyeHne TkaHeW )KUBOTHBIX.

CTpoeHue ¥ )KU3HEAEATEIbHOCTb ;KHBOTHOT0 OPraHNU3Ma

Opranu3sMeHHbIH YPOBEHb OPraHU3ALNH KU3HU

IIuTanue y s)KMBOTHBIX. DTallbl MUTAHUA Y )KUBOTHBIX. THUIBI MUTaHUSA. DHIOLUNUTO3
u  oKk3ouuTo3. Kieroynoe u  mojoctHoe — nuueBapeHue.  IIpoucxoxxnenue
MUILIEBAPUTEIBHON CHUCTEMBL. DBOJIIOLMSA NUIIEBAPUTEIIBHOW CcUCTEeMbl. Pa3neneHue
MUIIEBAPUTENBHON cUCTEMBI Ha OTAeNbl. OCOOEHHOCTH MHUTAHUSA PACTUTEIILHOSIHBIX
AKHUBOTHBIX. OCOOEHHOCTH MUTAHUSI XUIIHBIX KUBOTHBIX.

Jlabopamopnvle u npaxmuueckue padomaol

N3ydyenne muTaHWS ~TPOCTEMINEro TMOJ  MHUKPOCKOTIOM Ha  BPEMEHHBIX
MUKpOTIpenaparax.

N3ydenue nutaHust OTACIBHBIX MPEICTaBUTEICH PA3TUYHBIX TPYIII KUBOTHBIX.

Tpancnoprt y *kMBOTHBIX. TpaHcnopT y cTpekaromux u ryook. [lomoctu tenay
JKUBOTHBIX. [IpoucxoxaeHne u CTpoeHUe NEPBUYHOMN IOJOCTU. PazBuTre BTOpHUYHOU
(LIeIOMUYECKOM) TMOJIOCTU. ODBOJIONUS MOJOCTe Tena y KUBOTHBIX. DyHKuMM
IIEPBUYHONM U BTOPUYHOU NOJIOCTH Tena. [IpuunMHBI BO3ZHUMKHOBEHUS TPAHCIOPTHOU
cucreMbl. PopMUpPOBaHUE KPOBEHOCHON cucTeMbl. DYHKIMM KPOBEHOCHON CUCTEMBI.
3aMKHYTBIE U HE3AMKHYThIE KPOBEHOCHBIE CUCTEMBI. CBSA3b TUIA KPOBEHOCHOM CUCTEMBI



co crpoenuem nosioctu Tena. KposooOpamienue. Cepate. DBOMIONUS KPOBEHOCHOM
CUCTEMBI Y TTO3BOHOUYHBIX KUBOTHBIX.

JbIXxanue y KMBOTHBIX. Vcronp3oBaHue KHCIOpoaa >KUBOTHBIMU. Juddysus.
JIpIxaHue noBEepXHOCTHIO TeNa. JIpIXaHHue y ABYXCIOWHBIX KUBOTHBIX. DOpMHUpOBaHKE

JIbIXaTeNBHBIX OpraHoB. /[prxanue B BogHOM cpejie. XKaophl. JIpixaHue B Ha3eMHOM cpejie.
Hpixanue npu nomomu Tpaxeud. JI€rkue. DBOMIOUMS ABIXaTEIbHOW CHCTEMBI
y TTO3BOHOYHBIX )KUBOTHBIX.

Boigenenne y xmBOTHbIX. OcMoc. OcMmornueckoe nasineHue. CrpoeHue
BBIJICJIUTEILHON CHUCTEMBl Y JKMBOTHBIX. OBOJIIOIUS BBIACIUTEIBHON CHCTEMBI Y
KUBOTHBIX. BwimenutenpHas cucrema HedpuauanpbHoro tumna. [IporonedpuananpHas
BBIJICJIUTENIbHAS cucTeMa. MeraHeppuauanbHas —BblJIeIuTeNbHas —cucteMa. CBs3b
CTPOEHUSI BBIICIUTEILHOW CUCTEMBI C THUIIOM MOJIOCTH TeJIa. BhIIEIUTENbHBIE CUCTEMBI
aKTUBHOT'O TUIA. MaJlbIIUTUEBBIE COCY/IbI. DBOJIOLUS [TOYEK Y TO3BOHOYHBIX JKUBOTHBIX.

Onopa w [BW:KeHHMe Yy KUBOTHbBIX. OpraHbl [JBWKEHHS Yy  KJIETKH.
I'mppocratnueckuil ckener. HapyxHublii ckener. BHyTpenHuii ckener. @opMupoBaHue
PBIYaXKHBIX KOHEYHOCTEMN, TPABUJIO pblyara. JBOJIOLUS ONOPHO-ABUTATEIbHON CUCTEMBI
y TMO3BOHOYHBIX >XHUBOTHBIX. CTpoeHue b, J[[Buxkenne B Boje. I[lmaBaHue.
BrirtankuBaromas cwia. [limaBarenbHbple my3bipu. JIBH)KEHHME B HA3€MHO-BO3MYILIHOU
cpene. [lonér. [lonbemuas cuna. Paznuyunble TUIBI TONETA.

Perynsinms Ku3HeeATEJIbHOCTH Yy JKUBOTHbIX. HepBHas u rymopanbHas
perymsus. OcobeHHocT HepBHOM perysiiun. uddy3Has HepBHas cuctema. [ aHrimm.
[{entpanbHas u nepudepudeckast HepBHas cuctema. Lledanuzamus. DBorOIMS HEPBHOM
CUCTEMbl Yy II03BOHOYHBIX >KMBOTHBIX. [opMoHaibHas perynauusa. OcoOeHHOCTH
TOPMOHAJIBHOW peryJisinuu. I Ipumepsl HEpBHOM M TOPMOHAJIBHOM PETYJISLINM.

Pa3Hoo0pa3ue ;KUBOTHBIX

JIByXc/I0MHBbIC M TPEXCI0MHbIC )KUBOTHbIE M UX OCOOCHHOCTH. /[ByXCIIOMHBIE
»uBoTHBIe. Tumn Crtpekatonue, win KumeunononoctHsie. OCOOEHHOCTH KIETOYHOU
Opra’u3aiuu. JNUAepMUC U ractpoaepMuc. CTpekaTelbHbIe KIETKU. JKU3HEHHBIN ITUKIT
cTpekaromux. @opmupoBanue Meaysbl. JKU3HEHHBIM LUK CHU(POUIHBIX U TUIPOUTHBIX
Meny3. Kopammisr.

Jlabopamopnusle u npakmuueckue paoomel.
N3ydeHne CTpOCHHS U )KU3HEIEATSIIBHOCTH THIIPHI.
M3ydyeHre XUMIYECKOTO COCTaBa CKEJIeTa KOJIOHUATBHBIX KOPATOBBIX ITOJIATIOB.

Tpéxcaoiinbie xkuBoTHble. DopmupoBanne mnonoctu Tena. OcoOeHHOCTH
U (QyHKIMM BTOPUYHOM mosiocTh Tena. OpraHbl BBIICICHHS: NPOTOHEDPUIUU WU
Metanepuauu. OOmMI TIaH CTPOEHUS TPEXCIOWHOTO >KUBOTHOTO. OcoOeHHOCTH
OpraHu3aluyd TPEXCIONHBIX >KMBOTHBIX. bunarepanbHas (ABYCTOPOHHSSI) CUMMETPHSI.
[lepBuuHopoThie >KHMBOTHBIE. TpoxodopHbie KUBOTHbIC. JIMHSIOIIKME >KUBOTHBIE.
BTOpu4HOPOTHIE )KUBOTHBIE.



Tun Inockue yepBu. OCOOEHHOCTH OpPTaHMU3AIUHU TUIOCKUX YEpBEH Ha MpUMEpPE
MOJI0YHOM M1aHapun. CTpoeHUE MOKPOBOB U KOXKHO-MYCKYJIbHOTO Melka. [Tapenxuma.
CrpoeHue MUIIEBApUTENbHON, BBIIECTUTEIBHOM U HEpBHOU cucteM. [Ipucnocobnenue

IJIOCKUX 4YepBed Kk mapasutuzMy. Cocanbiiukd. JKU3HEHHBIH LUK TEYEHOUYHOTO
cocanbiyka. Jlentounsie yepBU. KU3HEHHBIM LMK IMIMPOKOTO JICHTEIA M OBIYBETO
(cBuHOrO) T1emnHs. Jlpyrue mpencTaBUTENN Mapa3UTUYECKUX IUIOCKMX YepBEH.
[TpodmmakTuka 3a0601eBaHNM, BEI3BIBAEMBIX IIJIOCKUMHU YEPBSIMHU.

Jlabopamopnsie u npakmuueckue padomot

N3ydenne  KU3HEACATEIBLHOCTH, BHEIIHETO W  BHYTPEHHETO  CTPOCHUS
MIPECHOBOHBIX IIOCKUX YEPBEH.

N3ydenue cTpoeHus Mapa3uTUYECKUX MJIOCKUX YEPBEIl Ha BIIAYKHBIX MpeErapaTax.

Tun Kpyribie yepBu. OcoOEHHOCTH OpraHu3aluy Kpyribsix uyepBeid. CTpoeHue
KpPYIJIBIX YEPBEU HA PUMEPE YENOBEUECKON acKapuIbl. [[IOKpOBBI M KOKHO-MYCKYJIbHBIN
Meniok HemaTo[. JIunbka. CTpoeHre U (GYHKIIMOHUPOBAHUE CUCTEM OPraHOB HEMAaTOJ.
JKM3HEHHBIN [IUKII YEITOBEYECKOW aCKapHUIbI.

Jlabopamopuuie u npakmuueckue padomul
N3yueHune cTpoeHus 4eI0BEUECKOM (CBUHOM) aCKapu/bl.

Tun Koabyarble dyepBu. OCOOCHHOCTH OpraHM3alldd KOJbYATBIX YEpPBEH Ha
npuMepe N0XkJaeBOro 4epBsi. CTpOEHHE MOKPOBOB M KOKHO-MYCKYJIBHOIO MENIKA.
Opranmnzanust  monoctu  Tena.  CTpoeHue  MHUIIEBAPUTEIBHOM, KPOBEHOCHOM,
BBIJICTIUTEILHON U HEPBHOHM cucTeM. PasMHOXeHHe KONMbYaThIX yepBer. PasHooOpasue
KOJIBYATBIX YEPBEU.

Jlabopamopnwie u npakmuueckue padomsol.
N3yuyeHune BHEIIHETO U BHYTPEHHETO CTPOEHUS JTOKIEBOIO YEPBSI.
W3yueHne BHETHETO U BHYTPEHHETO CTPOCHUS MEIUIIMHCKOM MMHUSIBKH.
N3ydenune cTpoeHUsI MHOTOLIETUHKOBBIX YEPBEH.

Tun Moanrocku. OcoOEHHOCTH OpraHu3anuu MOJUTIOCKOB. CTpoeHue Tena
MOJUIIFOCKOB. PenyKuus 1eJIOMHUYECKOW II0JIOCTH: IIPUYMHBI U TOCJIEACTBUS.
®opMUpoBaHUE MAHTUHHON MOJIOCTH U pakoBUHBI. CTpoeHHEe U (PYHKIHMOHUPOBAHUE
CUCTEM OPraHoOB MOJUIFOCKOB. Pa3zHooOpa3ue MOJIIHOCKOB. J[BycTBOpUYaThle MOJUTIOCKHU.
bproxoHnorue MOUIIOCKH. ['0710BOHOTME MOJUTFOCKH.

Jlabopamopnsie u npaxmuueckue padonol.
N3yueHne BHENIHETO U BHYTPEHHETO CTPOCHHUSI IBYCTBOPUYATOTO MOJUITIOCKA.
W3ydeHne BHELTHETO U BHYTPEHHETO CTPOEHUSI OPIOXOHOTOr0 MOJUTIOCKA.
N3yueHne BHELIHETO U BHYTPEHHETO CTPOEHUS TOJIOBOHOTOI'O MOJITKOCKA.
N3yuenue cTpoeHrs pakoBUH MOJUIIOCKOB.

Tun UYnenucronorue. OCOOSHHOCTH opraHu3alvn YJICHUCTOHOI'HUX. [1nan
CTPOCHUS YICHHUCTOHOI'OIO JKUBOTHOT'O. PGILYKHI/IH BTOpH‘IHOﬁ IMOJIOCTH TECJia: IPUYHHBI
N IMOCICACTBUA. Pa3I[€J'I€HI/Ie TCJ1a Ha OTOCIIbI. KoHeyHOCTH YJICHUCTOHOTHUX. CTpOGHI/Ie 141



(1)YHKHI/IOHI/Ip0BaHI/I€ CHUCTEM OpPraHoOB YICHHCTOHOI'HX. OpFaHBI YYBCTB YWICHHUCTOHOI'UX.
OcHOBHBIC rpyHtIibl 4YICHUCTOHOTHX.

Kanacc PakooOpasnbie. CtpoeHue u MopQoJiorusi pakooOpa3HbIX Ha IMpPUMEpE
peuHoro paka. PasnooOpa3ue pakooOpa3HBbIX.

Kuaacc [Maykooopa3subie. CtpoeHue u MOpdoIorus maykooOpa3HbIX Ha MpUMepe
nayka-kpectoBuka. PaznooOpasue maykooOpa3HBbIX.

Kaacce Hacekombie. CTpoeHue U BHEIIHSISI MOpQoJorust HacekoMbIx. Koneunoctu
U pOTOBBIE amnmaparsbl HACEKOMBIX. JKM3HEHHBIM LUK HaceKoMbIX. Hacekomble
C HENOJIHBIM npeBpauieHneM. Hacexomble ¢ mnomHbIM IpeBpameHueM. Kykosxa.
OCHOBHBIE OTpsIIBI  HAaCEKOMBIX C HENOJHBIM IpeBpameHueM: IIpsaMokpeuibie,
[Tonyxectkokpbuibie, B n [Tyxoenpsl. OTpsiabl HACEKOMBIX C ITOJHBIM IPEBPAILICHUEM:
Kectkokpsuibie, [lepenonuarokpsuisie, JBykpsuibie, Yenmyekpouisie, bioxu.

Jlabopamopnvie u npakmuueckue paoomeol

N3yuenune BHENIHETO CTPOCHUS U KOHEYHOCTEN paKkoOOPa3HBIX.

N3yuenne BHYTPEHHETO CTPOEHUSI PaKoOoOpa3HOTO.

N3yuenue cTpoeHus: pOTOBOTO arirapaTa i KOHEYHOCTEH HAaCEKOMOTO.

N3yueHnne BHyTPEHHETO CTPOEHUSI HACEKOMOTO.

N3yuenune BHENIHETO CTPOCHUS U OMOJIOTUHA HACEKOMBIX PA3HBIX OTPSIJIOB.

Ompenenenre MpeaCcTaBUTENICH Pa3IUYHBIX OTPSJAOB U CEMEHUCTB HACEKOMBIX C
UCITIOJIb30BAHUEM OTIPEICTUTEIICH.

Tun Xopaosble. OCOOEHHOCTH OpraHM3alMy XOPJOBBIX KUBOTHBIX. [Ipu3Haku
XOP/AOBBIX JHUBOTHBIX: TIJIOTKA C >KaOEpHBIMU IIEISIMU, XOpJa, HEpBHas TpyoOKa,
AHAOCTUJIb, MOCTHATAIBHBIN XBOCT. [10J10CTH TeN1a XOPAOBBIX )KUBOTHBIX.

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

Jlabopamopnsie u npakmuueckue padomot
N3yuenne BHEITHETO W BHYTPEHHETO CTPOCHUS JIAHIIETHHWKA Ha (DUKCHUPOBAHHBIX
npenaparax.

Pa3HooOpa3ue 1 3BOJIIOLUSA MO3BOHOYHBIX dKMBOTHBIX

OO0t 0030p CTPOCHUS U PA3BUTHUSI TO3BOHOYHBIX )KUBOTHBIX.

®dopmupoBanue ckenera. Koctu u xpsmu. OTAaemnsl Tejia MO3BOHOYHBIX KUBOTHBIX.
BucuepanbHblil U TyJOBUIIHBIA OTAENbl. OCHOBHBIE TPYNIIbI TIO3BOHOYHBIX KUBOTHBIX.
becuentocTHbie U yenmocTHOpoTHIe. JKabepHbie 1yru, GOPMUPOBAHUE YETIOCTEH.

OCOOEHHOCTH CTPOCHHSI CHCTEM OPraHOB TO3BOHOYHOIO JKUBOTHOTO. [lojocTh
tena. [lumesapurensHas cucrtema. KpoBeHocHas cucrema. JlpIxarenbHas cucTtema.
MertanebpuauanbHas BblIeauTeIbHas cuctema (rouku). HepBHas tpyOka. Otaensl
HEPBHOW CHUCTEMBI.

Haakaacc PoIObI
Oco0eHHOCTH CTPOEHHUS M OpraHU3aluyu pel0 Ha IpUMEpE PEUHOro OKyHs. Yenrys
pbi6. Cxener pbi0. CTpoeHHE MUIIEBAPUTEIbHON, KPOBEHOCHON U BBIICIUTEIHHON



cucteM. [[pixanue y poi06. XKabpbl peiO 1 kaGepHbIil anmapat. HepBHasi cuctema poio.

Opranbl yyBcTB pbl0. bokoBas nuHus. XpsimeBble pblObl. OCOOEHHOCTH CTPOCHHUS U
xusHeaesTensHocti. KoctHble peiObl. JIyuenéprie u nonacrenépoie poiOb.

Jlabopamopnsie u npakmuueckue padomol.
N3yueHnne BHENTHETO U BHYTPEHHETO CTPOCHHUS PHIOHI.
N3yuenune ckenera KOCTHBIX U XPAIIEBBIX PhIO.
N3ydenue paznooOpaszus pelo.
Omnpenenenre Bo3pacTa pbIo Mo Yelrye.

Bbixoa mo3BOHOYHBIX Ha cymry. AMGuOun, nin 3eMHOBOIHbIE

[Ipenmocbulkn  BBIXOJA IIO3BOHOYHBIX Ha Cymry. POpMUpOBaHUE pPBIYAKHOU
KoHeyHOCTH. OCOOEHHOCTH CTPOCHHUS U opraHu3anuu aM(puOuil Ha IpUMeEpe TPaBSIHON
aarymkd. Ckener am@puOMii, oTAeNbl MO3BOHOYHMKA. [lWineBapuTenbHas cuctema y
am¢puouii. CTpoeHHe KpOBEHOCHON CHCTEMBl M pa3JelieHHe KpoBU Yy ampuouii
(apTepuanbHblii KOHYC). bpixaHue y ampuOuii, poap uyentocTHoro amnmapara. KoxHoe
npixanve. PopMHUpPOBAaHUE TYJIOBUILIHBIX MOYEK U UX ocoOeHHocTH. HepBHas cucrtema.
Opranbl uyBcTB. JKuzHeHHBIM 1ukia ampuouii. ['onmoBactuk. Heotenus y amdubuii u
peryisanus Mmeramopdosa. OCHOBHBIE TPYIIbl aMPUOUH.

Jlabopamopuule u npakmuueckue padomul
N3yuyeHne BHEIIHETO U BHYTPEHHETO CTPOEHUS JISTYLIKUA U TPUTOHA.
N3ydenue ckenera JArymKy.
N3yuyeHne HHIMBHUIyaIbHOTO PAa3BUTHSI 36 MHOBOAHOTO.

AMHUOTHI. Peniruiinu, wiu Ipecmbikawommecs

[IpucnocoOneHns: TO3BOHOUHBIX KMBOTHBIX K Pa3BUTHIO Ha CyIlie. 3apObIIIEeBbIE
00ooukr M uX (yHKUMU. OCOOEHHOCTH CTPOEHUS W OpraHU3alUu PENTUINN Ha
pUMeEpe MPHITKOH sAmepuIbl. OCOOEHHOCTH CKeieTa M KOHeUHOCTel penrtuiuid. [ pyaHas
Kierka. J[Bwxenne y pentwinid. [InmeBapurensHas cucrema. KpoBeHocHas cucrema.
Kpyru kpoBooOpaiiieHus u pa3iesieHne KpOBHU B )KeIIy0ouKe cepia. JlpIxaHue penTHIIni.
dopMupoBaHUE Ta30BbIX MOYEK U UX 0coOeHHOCTH. HepBHas cuctema. Opranbl 4yBCTB.
PasMHoOxkeHue u pa3Butre pentwiivii. OCHOBHBIE TPYIIIBI PENTHIINM.

Jlabopamopnsie u npakmuueckue padomot
N3yyeHne BHEMIHETO U BHYTPEHHETO CTPOEHHUS SIIEPHULIBL.
N3yuenue ckenera siepuilpl.
N3ydenue pazHoOOpa3usi MPEeCMBIKAFOIITUXCS.

ITuus!

OCOOEHHOCTH CTpPOEHHS W OpraHU3alMHU MTULl HA TPUMEPE CHU30TO TOJIyOs.
[Ipucnoco6nenus ntury k nonéry. Ilepps. PazButne mepa, cTpykTypa mnepbeB. TuIibl
nepbeB. OcoOEHHOCTH B CTpoeHuu ckenera. lleBka, mpsikka. @opMUpOBaHUE KHUJIS.
OcoOEHHOCTH CTPOCHMSI MUIIEBAPUTENbHONU cHucTeMbl. CTpoeHHEe KPOBEHOCHOM
cuctembl. Paznenenue kpoBu B cepaue. Kpyru kpoBooOpamienust y ntui. OcoOeHHOCTH
JbIXaTeIbHON cUcTeMbl. Bo3aylliHble MEMIKM W napaOpoHxu. MexaHus3Mm JBOMHOTO



neixanusa. CTpoeHHe HEpBHOW cucTeMbl. PazBurne Mmo3zxkeuka. OpueHTauus IITHIL
Opranbl 4yBcTB. BrimenurtensHas cucrema. Passutue nrun. CrpoeHue sina.
®opmupoBanue sifeBsix obonouek. [loBenenune nrun. ToxoBanue. dopmupoBanue
THE3I.

Jlabopamopnvie u npakmuueckue padomul
W3ydyeHne BHEIIHETO U BHYTPEHHETO CTPOESHMUS IITULL.
N3yueHune ckenera NTULIBL.
M3y4yeHne BHEIIHETO CTPOEHUS U IEPhEBOT0 MMOKPOBA MTHULI.
N3ydenue cTpoeHUs AWLA MTHLIL.
OmnpeneneHre NTHILL ¢ KCIIOJIb30BAHUEM ONPEIETUTENEH.

Muexonuraomue

OcoOEHHOCTH CTPOEHUS M OpraHU3alli MJIEKOMUTAIOIIMX Ha MPHUMEpPE JTOMOBOM
Mbiu. @opmupoBanne mepctu. CtpoeHue Bosoca. Tumbl Bosoc. CanbHbIE U IOTOBBIE
xene3bl. Ckener muekonurtaromux. OCOOEHHOCTH CTPOEHUS CKelleTa KOHEYHOCTEH.
3ybHas cucrema. CBsi3p 3yOHOM cHCTEMBI C TUIIOM NHUTaHHs. PazHooOpaszue 3yOHBIX
cucreM. IlumeBaputenbHas cuctema MiekonuTarommx. OCOOEHHOCTH CTPOEHUs
NUIIEBAPUTENBHON CHUCTEMBl Y PaCTUTENBHOSIHBIX MIeKonuraronmx. CrpoeHue
KpOBEHOCHOU cuctembl. Kpyru kpoBooOpaienus. JlpixarenpHas cuctema. CtpoeHue
JE€rKUX, ajibBeosisipHOoe JbpixaHue. Juadparma. TyrnoBuiHblE MOYKM U HEPPOHBI
MiekonuTarmux. OcoOEHHOCTH HEPBHOM CUCTEMBI MJIEKOMUTAIOIKX. OpraHbl YyBCTB.
Pa3Butue muexonutatronmx. @opmMupoBaHue mianeHTbl. OCOOEHHOCTH IUIALEHTAPHOTO
nutanusa. Cucrema wuekonutaronmx. Ilepo3sepu. Cymuarble MIIEKONUTAIOLIUE.
[InanenTapuslie MitlekonuTaromue. CoBpeMEHHAs CUCTEMA MIIEKOITUTAIOIIHNX.

Jlabopamopnvie u npakmuueckue padomaol
N3ydenue cTpoeHus yepena u 3yOHOM CUCTEMBI Pa3TUYHBIX MJIEKOMUTAIOIIHX.
N3yuenune paznooOpa3us MIECKOIUTAIOIINX.
N3ydenue cTpoeHus cKeneTa MIEKOUTAOIIHX.

IBOJIIOUA M IKOJIOT U )KUBOTHBIX

DBOIOIMS OECIIO3BOHOYHBIX )KMBOTHBIX. DBOJIIOLINS XOPIOBBIX )KUBOTHBIX.

Cpena oOuTaHuss ¥ OKOJOTMYECKass HHINA. OJKOJOTUYECKHE  (DaKTOpHI.
AOuoTnueckue, OMOTUYECKHE M aHTPOINOTeHHbIe (PakTOpbl. OCHOBHBIE IKOJIOTHUYECKUE
3aKOHBI. 3aKOH ONTUMyMa. 3aKOH JUMHUTUpPYIOIIEro (akTopa. 3aKOH 3KOJOTHYECKON
UHAMBHUIYaIbHOCTH BUJIOB. [IpucnocobieHust oprann3MoB.

Bonnas cpena oOurtanus. XapakTepucTuka BOJHOWM  cpenbl. [LmoTHOCTH
u Temneparypa BoJpl. Con€HocTh BOJOEMOB. PacTBOPUMOCTE KHCI0OPOAA U YTIEKUCIIOTO
rasza B Bojie. Mopckue opranu3msl. [ImankToH, HekToH, 6eHTOC. OCOOEHHOCTH CTPOCHHUS
IUIAHKTOHHBIX OpraHu3MoB. [IpucnocoOneHus K ®u3HU B Tojlie BoAbl. OCOOEHHOCTH
CTpoeHHUsI U OMoJIOrur OEHTOCHBIX opraHu3MoB. [IpecHoBoAHbBIE Oprann3Mbl. [IpoOaembl
ocMmoperyisinuu. [Ipucnoco6nennst opraHu3MoB K JKM3HU B MOPCKOM M MPECHOM BOJIE.
BropuuHOoBOgHBIE OpraHu3Mbl. DOPMUPOBAHUE IIIIABHUKOB U IUIABATENBHBIX IEPENOHOK.



HazemHo-Bo3aymiHasi cpega oOutaHus. XapaKTEpUCTHKA HA3eMHO-BO3AYIIHOM
cpenbl oOurtanusd. ILTOTHOCT M BIAXHOCTh Cpelbl. BbhIXOA >KMBOTHBIX Ha CYIIY.
[Ipumepsl ajmantanuii K Ha3eMHBIM yclloBUSIM oOutanus. dopmupoBanue JIETKUX,
MaJIbITUTUEBBIX COCYAOB U KyTHUKYJbl Y WIEHUCTOHOTUX. DOPMUPOBAHNE KOHEUHOCTEH.
Oco0eHHOCTH JbIXaHUS W BOAHOrO OanaHca y HA3eMHBIX OpPraHU3MOB. AjanTanuu
K MOJETY y MTHII, HACEKOMBIX U pyKOKpbUIbIX. [IpaBuno Asnnena. [IpaBuio beprmana.

[louBenHasi cpena oOuTaHusA. XapakTEPUCTHKA TOYBEHHOW Cpellbl OOUTaHUS.
Oco0OeHHOCTH CTPOEHHS U aJaNTalliy MMOYBEHHBIX OPraHU3MOB. AJaNTaluu KOJbYaThIX
YyepBeil, HACEKOMBIX U MO3BOHOYHBIX KUBOTHBIX K MOYBEHHOU cpejie 0OUTaHuUs.

OpranuzMenHasi cpefa oOutanus. XapaKTepUCTHKA OpPTaHU3MEHHOW CpEeJIbl
obutanus. [Iprcnocobiennst opraHu3MoB K Mapasutu3mMy. B3anMooTHOEeHUs mapa3uT—
x03suH. [1apa3uTel ¥ mapa3uToOUIbl. JKTOMAPA3UTHI U SHAONApa3uThl. [lapazutnueckue
IUIOCKUE,  KpyIJIble,  KoJibyaTble  4epBU. llapasuTuueckue  YJIEHUCTOHOTHE.
dopMUpOBaHUE MPUCOCOK U KproubeB. POpMHUpPOBaHKE IJIOTHBIX MOKPOBOB. Penykius
CEHCOPHBIX OPTraHOB U APYTHX CUCTEM OPraHOB.

Jemoncmpayuu XVUBBIX >KUBOTHBIX, Yy4dels, KOJUIEKUIHM, pa3laTOYHOrO MaTepuala,
MYyJSDKEH W Mopeneu, Tabnui, ciaiaoB, BuaeopuiapMoB U caiiToB MHTepHeTa,
MOKa3bIBAIOIINX IMPUCIIOCOOJICHHOCTh JKUBOTHBIX K YCIOBHMSIM CpEIIbl OOHTaHMS,
LETIM U CETU IUTAHUS B HIKOCUCTEMAX, PACIIPOCTPAHEHUE KUBOTHBIX B MPUPOIHBIX
30Hax 3eMJid, reorpaduuecKux KapT ()KUBOTHBIA MUP 3eMJIH).

Jlabopamopnsie u npakmuueckue padoomoi
N3yuenune mpupoaHOro cOO0IIEeCTBa: COCTaBa U CTPYKTYPHI.
DKCKYpCHSI WIIH BUIACOIKCKYPCHSI.
Ce30HHBIE SIBJICHUS B )KU3HU KUBOTHBIX.

KuBoTHBIE U YeJI0BEK

Bo3zneiictBue uYenmoBeka Ha JKUBOTHBIX B MPUPOJAE: MPSIMOE U KOCBEHHOE.
[IpombIcioBBIE€ KUBOTHBIE (PBHIOOJIOBCTBO, 0XOTa). BelneHrne mpombiciia KMBOTHBIX Ha
OCHOBE Hay4yHOro noaxoja. OgomMamiHMBaHWE XUBOTHBIX. JIMKME MpenKd DOMaIIHUX
#uBOTHBIX. Cenekmus. Iloponel. WckyccrBennsiii oTO0p. KoHTpacTHbie (hOpMBI
JKUBOTHBIX IO OJJTHOMY U TOMY € MPU3HAKY B MpeAeaax oJHOro Buaa. KiionnpoBaHue
JKUBOTHBIX. KileTOUHbIE, XpOMOCOMHBIE U T€HETUYECKHE TEXHOJIOTUHU B CO3JaHUH HOBBIX
IOPOJ, CENBCKOXO3MCTBEHHBIX )KUBOTHBIX.

3HayeHWE  JIOMAIIHUX  JKMBOTHBIX B  JKM3HM  4elioBeka. KUBOTHBIC
CEJIbCKOXO03IMCTBEHHBIX yroauu. IItuniesoacrso. JKusotnoBoacTBo. Pacnpoctpanénnsie
WH(EKIMOHHBIC 3a00JICBaHUsl y JOMAIIHUX KUBOTHBIX. ONU300THHU. [IpUHIMIIBI
PO HIIAKTUKY ¥ JICUCHUS PACTIPOCTPAHEHHBIX MH(DEKITMOHHBIX 3a00JI€BaHN TOMAITHUX
KUBOTHBIX. JKUBOTHBIC-BPEIUTEIHN, METOIbI OOPHOBI C S KUBOTHBIMU-BPEAUTEIISIMH.

l'opon xak cpena oOuTaHus, co3laHHas 4eloBeKOM. CHHAHTPOIHBIC BHJIbI
KUBOTHBIX. AJlanTalys )KUBOTHBIX B YCIOBUAX TOpoja. BoccTaHOBIEHUE YMCIEHHOCTH
peOKUX BUJOB KUBOTHBIX: 0c000 oxpaHsieMble mpupoaHbsie Tepputopuu (OOIIT).



buocdepurie pezepBarbl. KpacHass kHura >kuBOTHBIX Poccuu. Mepwl coxpaHeHUs U
BOCCTAHOBJICHUS ’KUBOTHOT'O MUPA.

Jlemoncmpayuu dyden, KOJUICKIMM, TaOmuIl, ciaaigoB, BUICODHIHBMOB U CaWTOB
HNHTepHEeTa, TOKA3BIBAOIINX OXPAHSIEMBIX M MPOMBICIOBBIX KUBOTHBIX, CIIOCOOBI
pBIOOJIOBCTBA, OXOThI, AKKJIMMAaTU3AIlMd W pPa3BeACHUS JOMAIIHUX KUBOTHBIX,
YKUBOTHBIX CEJIbCKOXO3SUCTBEHHBIX YTOJNN, CIOCOOBI OXpaHbl PEAKUX KUBOTHBIX,
IPUBJICUEHUS U OXPaHbl JKUBOTHBIX TOPO/IA.

Jlabopamopnvie u npakmuueckue padoomul
N3yueHnne HaCeKOMBIX-BpeIUTENCH CeIbCKOX03IMCTBEHHBIX KYJIbTYP.
Habmoienust 3a nTUIlaMu B TOPOJICKOM Cpeie.

9 KJIACC

BBenenne

Cucrema OMOJIOTMUECKUX HAyK, U3YYalOIIUX YEJIOBEKa: IUTOJIOTHS, TUCTOJIOTHS,
AMOPHUOJIOTHSI, TEHETHUKA, AaHTPOTIOJIOTHS, aHATOMUS YeJIOBeKa, (PU3MUOJIOTHS YeIoBeKa U
IPYyTUe MEIUIMHCKUE HAYKH.

[Ipodeccuu, cBsi3aHHbIE ¢ HAyKaMu O yenoBeke. [lepcrekTuBbI pa3BUTHS 3HAaHUH 00
OpTaHU3ME YEJIOBEKE U €r0 CBA3SIX C OKPYIKAIOIIEH CPEOM.

HemoHcTpanus Tabnui, crnaigoB, BugeoduiabMoB U caiitoB HHTepHeTa,
MOKAa3bIBAIOIINX pa3Hble OWOJIOTHYECKUE JUCIMIUIMHBI, CBS3aHHBIE C H3y4YE€HUEM
4esioBeKa, mpodeccuii, CBA3aHHBIX C U3YYCHHEM OpraHN3Ma YeJIOBEKa U MEIUIIMHOM.

O01mii 0030p KJIETOK M TKAHEH OPraHNU3Ma Ye/I0BeKa

OOmeH BemecTB Kak OCHOBa JKM3HU 4eloBeKa. benku, Tumuibl, yriaeBOJBbl,
HYKJICUHOBBIE KHCIJIOTHI, HU3KOMOJEKYJSIDHbIE COEAUHEHHUS, BKJIKOYas BUTAMHHBI.
XUMHUYECKOE CTpOEHUE, OCOOCHHOCTHM M (DYHKIMU OCJIKOB, JUIUJIOB, YIJIEBOIOB,
HYKJICMHOBBIX KHCIIOT M HU3KOMOJIEKYJSIpHBIX coenuHeHui. AT® — yHuBepcaiabHas
PHEpreTudeckas BamoTa KieTku. OOmiee moHsTHE O Karabonusme (Ha MpuMepe
KJIETOYHOTO JIbIXaHWs, HA4YMHAsl C TOJFOTOBUTENHLHOTO JTama) W aHabonu3me (Ha
pUMEpPE Pa3IUIHBIX OMOCHUHTE30B, MPOUCXOAIINX B KiIeTKe). CpaBHEHUE KIETOYHOTO
IbIXaHusT U OpoxkeHus. Peryinsiius O€IKOBOTO, YIVIEBOJHOTO, JIMIUIHOTO OOMEHA.
[Ipsimbie 1 oOpaTHBIC CBS3M B pEryisiuu. Poib ¢epMEHTOB U TOPMOHOB B IpoIleccax
oOMmeHa BemiecTB. HapyiieHuss OMOXMMHUYECKUX TMPOIECCOB B KJIETKE: aBUTAMHHO3BI,
nedexTsl B paboTe onpeaeaéHHbIX GepMEHTOB U JIPyToe.

[uronorusi. MHoroo6pasue kietok W ux auddepeHuanusa. IMOPHUOHATBHEIC
CTBOJIOBBIC KJIETKH, WHIYLIUPOBAHHBIC TTIOPUIIOTEHTHBIE CTBOJIOBBIC KJIIETKH, CTBOJIOBBIC
KJIETKH B3POCJIOTO YEJIOBEKA.

Knerounbie koHTakThl. MOJIEKYISpPHBIE OCHOBBI OTBETa KJIETOK Ha CHUTHAJIBIL.
[Tonsitne knetounoit rubenu. JIMMUT KIETOUHBIX JENCHHM, 00IIee MPEeaCTaBICHHE
O CTapE€HUU Ha KJIETOYHOM U MOJEKYJISPHO-OMOJOTUYECKOM ypoBHe. OOlliee MOHATHE
0 PaKkoBOM TpaHCcPOpMalMU KIIETOK.



Jlabopamopnvle u npakmuueckue padomul
[IpocMOTp 37EKTPOHHO-MHUKPOCKONMUYECKHX (oTorpaduii mpenaparoB CTPOCHHS
KJIETKH U MEKKJIETOYHBIX KOHTAKTOB.

Tunel TKaHed opraHu3ma 4eJIOBEKa: HIUTENHANIbHAsA, HEpPBHAs, MbIIICYHAS,
COCMHUTENbHAS TKaHU. XapaKTepUCTUKa M Kiaccuukanmu snurenneB. HepBHas
TKaHb: HEUPOHBI U Helporinsa. CTpoeHue U Gpuanosiorus HelipoHa. [loTeHnnan nokos u
noreHuuan aeiicrsus. [Iposenenue HepBHOro nMmyibsca. Knaccuduxanus u MexaHu3mbl
paboTel cuHarcoB. HelipomeanaTtopsl U uX peuentopbl. MbllieyHasi TKaHb: CKEJIETHAs,
cepaeuHas ¥ raaakas. CTpoeHHEe COKPATHTEIBHOIO amIapaTa MONEepPEeYHO-I0JI0CATBIX
MbIIIL. MOJeKyIsIpHbIE MEXaHU3Mbl COKpAIleHUs1 U pacciaadnenus. OTiuuus riaagKkon
MYCKYJIaTyphl OT MOINEpeyHo-nonocaToi. Gu3nonorust Bo30yIMMOCTH U COKPATUMOCTH
IJIAJKONM MbIIIEYHONM TKaHU. CoOequHUTENbHAs TKAaHb: CBOWCTBA, PAa3JINYHBIE THIIBI
KJIETOK, XapaKTepUCTHUKa MEXKJIETOYHOr0 BemecTBa. Kinaccudukanus coeTMHATETbHBIX
TKaHEl: COOCTBEHHO COEIMHUTEIbHbIE TKaHW, TKAHU BHYTPEHHEW Cpenbl, XpsuleBas
TKaHb, KOCTHAsI U IpyTHeE.

Jlabopamopnsie u npakmuueckue padoomot
MUKPOCKONTMPOBAHUE TPENAPATOB OCHOBHBIX TUIIOB TKAHEH.

HepBHas cucrema

Knaccudukanusa HepBHOI cuctembl. lleHTpanbHasg u nepudepuueckas HepBHas
cucrema. CTpoeHue HepBa, 000104KH, Kiaccuukanus HepBoB. CTpoeHHe CIIMHHOTO U
rOJIOBHOrO MO3ra. PyHKIMHU OTAEIOB CHMHHOIO Mo3ra. [IpoBoxsmue myTv CIMHHOTO
MO3ra. AHATOMMS TOJOBHOI'O MO3Ta: MPOJOJTOBATBIA MO3T, CTBOJI MO3ra, CPEIHUU,
MIPOMEKYTOUHBIH, epegHui Mo3r. CTpoeHHE MO3KEUKa U KOPbI OOJBIINX MOITYIIAPHIA.

@OyHKIMKM OTAEJOB TOJOBHOTO MO3ra M MX 4Yacren. YepemHOMO3TOBbIE
Y CHMHHOMO3TOBble HEpBbl. CoMaTHyecKasi U BEereTaTuBHas HEpBHas cuctema. LleHTpbl
COMAaTHYECKOM W BEreTaTMBHOM CUCTEM B IEHTPAIbHON HEPBHOW CHUCTEME.
Pednexropnas nyra. PednektopHoe kombio. Heiponnas cets. Kiaccudukanuu
pedIeKCoB: MOHO- M MOJUCHHANTHYECKUE, O€3yCIOBHBIE U YCIOBHBIE U apyrue. Poib
uccnenopannii  WL.II. IlaBmoBa. @yHkuuonanbHble cuctembl [L.K. AnHoxuna.
Hcnonp3oBanue mpuHITMIA pa00Thl HEHPOHHBIX CETEeH B UCKYCCTBEHHOM MHTEIIJICKTE.

Hapymenus paGotel HepBHOM cuctembl. Helipomerenepannu U COBpPEMEHHBIC
MeTOAbl UX JedeHus. MHCynbT. JlekapcTBa, MpoOXOasiue W HE MPOXOISIIME 4Yepe3
remarosHIepanmmaeckuii  0aprep. MeToabl HCCIeIOBaHUS MO3TOBOM aKTHUBHOCTH H
CTPOCHMSI CTPYKTYp HEPBHOM CHCTEMBI: 3JeKTpodHIedanorpadusi, perucTpanus
aKTUBHOCTU PA3JIMYHBIX OTAEJIOB MO3ra, MAarHUTHO-PE30HAHCHAasi ToMorpadus,
KOMITbIoTepHast ToMorpadusi. Uutrepderic MO3r—KoMIbIOTEp.

Jlabopamopnvle u npakmuueckue padomol
N3yyeHune rucTOI0rMYeCKUX NPernapaToB OpraHOB HEPBHOW CHCTEMBI.
N3yuyeHue cTpoeHrs roJIOBHOTO MO3ra Ha MAKETaX.



CeHcopHBIE CHCTEMBI

CTpoeHHe CEHCOPHBIX CHUCTEM: PEIENTOPhI, MPOBOMAIIAS YaCTh, OTACIT KOPHI,
OCYIIECTBISIOMUNA  00paboTky  mHpopMammu.  Kimaccudpukanuss  penentoposB:
IKCTEPOPEIECTITOPhI,  MHTEPOPEIENTOPhI,  MPOMPUOPEHENTOPI,  MEXaHUYECKHE,
TEMIIEpaTypHbIe, XHUMHUYECKHe, OolieBble W JApyrue perentopsl. ComaToceHCOopHas
CHCTEMA.

Crpoenue rna3a. 3puTelbHbIC PEIENTOPHI (MaToYKu U KOOoukn). du3nudeckue u
XAMHYECKAE OCHOBBI BOCHIpHsTHS cBeTa. UEpHO-Oemoe u 1BeToBoe 3peHne. CTpoeHue
ceryatku. [IpoBenmeHre © 00pabOTKa 3pPUTENBHOIO CHUTHaNA. AKKOMOJAIIHSL.
bunokynspHoe 3peHuwe. HapymieHus 3peHHMss W HMX NPUYUHBL. 3a00JieBaHUs Tja3a
(KOHBIOHKTHBUT W Jpyrue) W ux mnpodmiaktuka. COBpEeMEHHBIC METOMbBI JICUCHHUS
HapyIICHUH 3PEHUs: JIa3epHas KOPPEKIHs, 3aMEHA XPYCTaIHMKa, KIETOYHAs Teparius,
POTE3NPOBAHKE TJIa3a U JpyTHE.

CtpoeHre Hapy>KHOTO, CPETHETO M BHYTPeHHETo yxa. KopTues opran. Mexanusm
BOCTIpHSATHA M 00pabOTKHM 3BYKOBBIX BOJIH. CBSI3b IIGHTpa CilyXa M IEHTpa PEUH.
Hapymenust ciiyxa W WX TpUYUHBL. 3a00JICBaHUs OPraHOB ciyxa (OTHT W JAPYTHE
3a0osneBanus) ¥ ux npodunakTrka. COBpeMEHHBIC METOIBI JICUCHHS HAPYIICHUH CITyXa:
CIlyXOBOW ammapar, NpoTe3UpOBaHME U JApyrue. AHatomMus ©  (Qu3HoIOrHs
BeCTUOYIIsIpHOTO annapara. OTONMTOBBIN anmnapar.

Opranbl BKyca, OOOHSHHS, MBIIIEYHOTO W KOXKHOTO 4YYBCTBA: AaHATOMHS U
(U3NOIIOTHSI, UX HAPYIICHUS.

Jlemoncmpayus pa300pHBIX MOJIEIICH TJ1a3a U yXa.

Jlabopamopnsie u npakmuueckue padoomot
N3yueHue cTpoeHus opraHa 3peHusi (Ha MyJIsKe U BIaKHOM IIpernapare).
N3yueHue cTpoeHus opraHa ciuyxa (Ha MyJIsiKe).
N3yueHune rucToIornuecKux NpernapaToB OPraHoB UyBCTB.

DHAOKPUHHASA CUCTEMA

OnpeneneHre 1 OCHOBHBIE XapaKTepUCTUKU ropMoHOB. Kiaccudukaims ropMOHOB
0 XUMUYECKOMY cTpoeHuto. Kiaccudukarus perentopoB ropMoHOB. MoieKysipHbIe
MEXaHU3MBbI ICHCTBUS TOPMOHOB Ha KJIETKU-MHUIIICHH.

DOHnokpuHHas QyHKIMS runoTagamyca. JKene3sl BHyTpeHHEH cexperuu (Tumnodus,
sanu(u3, MUTOBUAHAS Kejle3a, TapalluTOBUIHBIC KeJe3bl, HAIMOYCYHUKH ), BBIICIISIEMbIC
UMU TOPMOHBI U X (pyHKIHH. JKene3pl cMenaHHo cekpennu (1o pKeTyTI0YHas JKeTe3a,
MOJIOBBIE JKEJI€3bl), BBIACISIEMbIE HWMHU TOPMOHBI M UX (QyHKIuU. [unoramamo-
runodu3apHbie KOHTYPBI PETYJSIUUA JESITEIBHOCTH HEKOTOPBIX KeI€3 BHYTPEHHEH
cekperuu. Hapyimienus, cBs3aHHBIE C THMO- M THNEPPYHKIUSIMU TOPMOHOB. Bumpl
caxapHoro auabera u ux ociioxkHeHus. KierouHasi Teparnusi B J€YEHUHU SHIOKPUHHBIX
3aboneBannii. Mukceaema.

[Ipoune opraHbl U TKaHU, BBIACISIIOLIME TOPMOHBI: MMOYKH, CEPJIE, KETYI0UHO-
KUIIIEYHbIA TPAKT, )KUPOBAsI TKAHb U JIPyTHE.

Jlabopamopnvie u npaxmuueckue padomol



I/IBY‘ICHI/IC THCTOJIOTHYCCKUX IIPEIIapaTOB SOHAOKPHUHHBIX OPraHOB.

IToBenenue

Pednexropuas teopus noeaeHus. HaciaeacTBeHHbIC U HEHACEACTBEHHBIC (POPMBI
noBeneHus. [Ipocteiimue yciaoBHble pediiekchl. MHCTpyMeHTansHOe U Apyrue (GpopMbl
oOyuenus. Ilens. MotuB. Pedrekc. Ilorpebnocth. Pednexc mnenum mno Ilasnony.
Jnnamuueckuit crepeotun. MMnpuHTHHT. DUKCHUPOBAHHBIE KOMIUIEKCHI JIBHKECHHM.
CurnanbHbie cucteMbl. Peus. Mpinienue. [lamars u e€ Buabl. KorHuTuBHBIC (YHKITUU
HEPBHOU cUCTEMBI. POJIb pa3HbIX OT/IEJIOB TOJIOBHOTO MO3Ta B PETYJISILIMM IBUKCHUH, CHA
1 00JPCTBOBAHMUS, U IPYTHUX CIOKHBIX ITPOIieCCOB. MeXaHN3Mbl BOZHUKHOBEHHS SMOIIUN.
HeitporymopainbHas peryJisiiys noJioBoro noseneHus. HapyiieHus noBeaeHus, ux CBsA3b
¢ paboTol HEPBHOM 1 SHIOKPUHHON CHUCTEM, COBPEMEHHBIE METO/IbI JICUSCHHUS.

OnopHo-aBUraTeJbHBIA anmapar

Koctu. Anaromusi KOCTU: HAJKOCTHHUIIA, BHYTPEHHEE BEIIECTBO KOCTU. OCTEOH.
Knaccudpuxanuss kocteil. Poct kocted. CoenuHEeHHsT KOCTEW: IOJBHXKHBIE,
MOJYIOABWKHBIC, HEMOJABMKHBIE. CTpOCHHUE CyCTaBa U CyCTaBHOW CYMKH.

OceBoll ckeneT: uepen, MO3BOHOYHMK, pE&Opa, rpyauHa. KocTu nuneBoro u
MO3TOBOI0 OT/IeNIOB yepena. OT/aelbl H03BOHOYHUKA, 0OCOOCHHOCTH CTPOEHHUS ITO3BOHKOB
B Pa3HBIX OTAENAaX, MEXKIIO3BOHOUHbIE COeNMHEHNS. CTpOECHUE IPYIHOUN KIIETKHU.

CkeJleTel MIOSCOB KOHEYHOCTEM M CBOOOJHBIX KOHEYHOCTSH: aHATOMHYECKHUE
OCOOCHHOCTH BXOJAIINX B HX COCTaB KOCTEH.

Hapyenust ctpoenust CkeneTHoN cucTteMsl. Bo3pacTHbIe U3MEHEHUS, OCTEONOPO3.
TpaBMmBI. 3a0oeBaHus OTNIOPHO-/IBUTATEJILHOTO armapara, CBSI3aHHBIC C
npsaMoxoxjieHueM. CoBpeMEHHbIC WHBA3UMBHBbIE MU HEWMHBA3MBHBIC METOJbl JICUCHUS:
MPOTE3UPOBAHUE CYCTaBOB W MEXKIO3BOHOYHBIX JIUCKOB, HCIPABICHUE KPUBU3HBI
MMO3BOHOYHUKA U JIPyTHE.

Jlemoncmpayua ckenera 4elioBeKa, 4Yepemna, KOHEYHOCTEHW, MO3BOHKOB, PacCIIUJIOB
KOCTEM.

Jlabopamopnsie u npakmuueckue padonul
W3ydeHne CTpOCHHMS CKelleTa YeJIoBeKa Ha MaKeTax.

Mprmel.  Pabotra MBI 1O MEPEMEIICHHIO KOCTHBIX PBIYAaroB. MBI,
MPUKPEIUISIOIINAECS ABYMsI KOHIIAMHA WJIA OJHUM KOHIIOM K KOCTAM. MwumMnueckue
MBIIIIBI KaK TPUMEP MBI, HE IPUKPETUISIOMIUXCS K KOCTSIM.

Mpimia kak oprad JiokoMoruu. O005104ku MbIIIBL. CyXOXKWINS W CBS3KHU.
JIBuraTenbHble €IUMHULIBI. MBIIIIBI-CHHEPTUCTHI U aHTAaroHUCThl. HepBHast peryisinus
paboThI MBI, POJIb CIMHHOTO MO3Ta, MO3KEUKa M KOPbI OOJIBIINX TOTyIIaApUH.

OcHoBHBIE MBIIIIBI Teja 4YenoBeka. Haumbonee pacnpocTpaHEHHBIE TPaBMBI
MBIIIIEYHON CHUCTEMBI W METOJABbl MX MPOPUIAKTUKUA. ATpoQus MBI, MPUYUHBI U
JICUCHHUE.



Jlabopamopnvle u npaxmuueckue padomol
Oxka3zanue nepBoii MOMOIIY IPH MOBPEKICHUH CKEJIETa U MBIIIIII.

KpoBenocnas u iumdparnyeckasi CHCTEMbI

Oco0eHHOCTH CTpOeHUsI U (PYHKIIMOHUPOBAHUS CEPICYHON MBIIIIBI. AHATOMMUS
cepAla: dHI0Kap]l, MUOKApJ, dSNUKAPA, MEepUKap, KeIyI0UKU, Npeacepaus, KiarnaHbl
cepaua. Mexanudeckas pabota cepiia kak Hacoca. CepaeyuHblil UK. ApTepuaabHOe
naBieHue, myibc. ABromatus. I[IpoBoasias cucreMa cepjua. DiekTpuueckas padbora
cepana. DiIeKTpokapanorpamma. HepBHas U rymMopaibHas peryisius paboThl cepara.
Hapymienus pabotsl cepana. ['unepronnueckast 60yie3Hb, CeplieyHasi HEIOCTATOYHOCTD,
aTepOCKIIepO3 KOPOHAPHBIX COCYA0B, HHPAPKT MUOKapAa U Tak manee. LllyntupoBanue,
AHTUOIUIACTUKA, KJIETOYHAs Tepanusi U JpPYrue COBPEMEHHBIE METOJbl JICUCHUs
CeplleuHbIX OoJie3Hel. TpaHCIUTaHTalMsI CepIlia.

Jlabopamopnsie u npakmuueckue padomot

[TpocMOTp TUCTOIOTHYECKHUX TIPENapaToOB CEPCUHOMN MBIIIIIHI.

DnexTpokapauorpadus.

N3mepenne apTepralibHOTO JAaBJICHUS U MYJIbCa.

KpoBeHocHas cuctema u nuMmdarrdeckasi cuctema.

Kpyru kpoBooOGpariieHus: 00ab1110# U Mablid, OCHOBHBIE cocyibl. Kitaccudukanus
COCYJIOB: apTepuu, apTEPHUOJIbl, BEHbI, BEHYJIbI, KAMWIAPHI. Pe3ucTuBHbIC, 0OMEHHBIE U
émKkocTHbIE cocynbl. CTpoeHHe CTEHOK cocysoB. HepBHas u rymopaibHasi peryJsisius
paboThl cocynoB. CucrtemHass peryjsiinus apTepUuaIbHOTO [ABJICHUSI U JPYTHX
napaMeTpoB KpoBHu (Oapopeduieke, xemopediiekc u Tak aanee). Hapymenuss paboThl
COCYIIOB. ApTepHuabHbIC 1 BEHO3HBIE KPOBOTCUCHHUS M TIEpBast IOMOIIb IPH HUX.

AHatomus TUM(PaTHIECKON CUCTEMBI: TUM(AaTHIECKHE COCYIbI U TNM(PaTHICCKUE
y37b1. [IpudarHbl IBUKEHUS KPOBU U JTUMQBI IO COCY/IaM.

Jlabopamopnsle u npaxmuueckue paoontbl.
N3yuenune rucToIorn4ecKux MpernapaToB CTEHOK COCYIOB.
[TepBas moMoIIh MPU KPOBOTCUCHHUSIX.

BHyTpeHHss cpefa opranuzma

KpoBb, TkaHeBas )KUIKOCTh, TUM(pa. MexaHu3Mbl OJiepKaHUs BHYTPEHHEN Cpebl
opranuzma  (romeocrta3).  CBsizb  BOAHO-cOJEBOr0O  OOMEHAa  OpraHu3ma C
dbopMHpOBaHUEM U OTTOKOM TKaHEBOM >KUJIKOCTH.

XUMHYECKAM COCTaB Iula3Mbl KpOBU. DOPMEHHBIE JJIEMEHTBI: JPUTPOLUTHI,
JaerkouuThl, TpoMmOouuThl. JleikomurapHas Qopmyna. @OYHKIUU  pa3IUYHBIX
dbopmeHHbIX 351eMEeHTOB. KpoBeTBOpeHHe M opraHbl KpoBeTBopeHUs. Mecta rubenu
pa3nuyHbIX (OPMEHHBIX JIEMEHTOB KpoBHU. ['pynmbl kpoBu mo cucteme ABO, pesyc-
dbakTop W Jpyrue CHUCTEMbI OIpeaesneHus Trpynn KpoBu. llepenuBanHue mia3mbl,
SPUTPOLUTAPHON W TpoMOOIMTapHOH Macchl. bydepHas ¢GyHKUMS IJ1a3Mbl KpPOBH.
Tpancnopt ra3oB no kpoBu. Paznuunble gopmbl remoriobuHa. Perynsauus cpoacrtsa
reMoryiobnHa Kk kuciaopony.  CBépThiBaHME  KpoBH,  (puOpHHOIMTHYECKAs



U TIPOTHUBOCBEPTHIBAIOLIAsl cUCTeMbl. HapyieHus, cBSi3aHHbIE C KPOBETBOPEHHEM U
byHKIIMOHUpOBaHUEM (DOPMEHHBIX 3JIEMEHTOB.

Jlabopamopnsie u npaxmuueckue padomol
N3ydeHune rucToaoruueckux npernapaToB KpOBU U OPTaHOB KPOBETBOPEHUSL.

NvmmyHHast cucremMa

Ucropust pazBuTus 3HaHUM 00 uMMyHHTeTe. 3HaueHue padot U. 1. Meunukosa, I1.
Opnuxa U Apyrux y4€HbIX MO U3yueHUI0 uMMyHuTeTa. Kiaccudukanum uMMyHHTETA.
MexaHu3Mbl BpOXKIEHHOTO UMMYHHUTETA. [I[proOpeTéHHBIN UMMYHUTET: KiIacCU(PUKaIUsI
JUM(OIUTOB U y4acTHE Pa3HbIX Ipynn JUMQOIUTOB B MPUOOPETEHHOM HMMYHUTETE.
[lonatuss anTuTena W aHTureHa. IIpe3eHTanus aHThreHa. BakiMHBI U CBIBOPOTKH.
Oprassl HEHTPAIbHON UMMYHHON CHCTEMBI: KPAaCHBIM KOCTHBIM MO3T ¥ TUMYC. OpraHbl
nepudeprudyeckol UMMYHHOM CHUCTEMBI: ceje3€éHKa, JUMQOY3Jbl, MUHJAIUHBI,
anmenauke, IlefiepoBsl Omstmiku. Ponb TuMyca B co3peBanuu T-aumdorutoB. Poib
opraHoB mnepudepuyeckodl UMMYHHOM CHUCTeMbl B CO3peBaHMM B-l1uM@ounuros.
OTpuiiatenbHas U MOJOKUTENbHAS CeNEKIUs B co3peBanuu T- u B-numdonuros. Pons
MUKpO(hIOpHl 4YeloBeka B (POPMUPOBAHUU HOPMAIBLHOTO HMMYHHUTETa YEJIOBEKa.
[TaTosoru MMMYHHOW CHCTEMbBI: MMMYHOAC(PUIIUTHI, ayTOMMMYHHbBIC 3a00J€BaHUs
u 1p. Peakuuu ruUnepyyBCTBUTEIBHOCTH, B TOM uHcie amieprud. OCHOBBI
TpaHCIUTAHTOJIOTUU. JleMOHCTpalus TMOPTPETOB YYEHBIX, TAaOMUIl W  CJIAOB,
BUJICOPOJIMKOB U KUHO(DPArMeHTOB, 00 UMMYHHOM CHCTEME.

JbIxaTejbHa" cucremMa

AHATOMMSI [ObIXaTE€bHOW CHUCTEMBbI: BEpPXHHUE JbIXaTEIbHbIC IIyTH, HUXKHUE
JbIXatenabHble myTH, JEérkue. HocoBble monoctu. Hocornorka. Porornorka. I'opTaHs.
Knaccudukanusa xpsmei ropranu. HaaropTaHHMK W TOJIOCOBBIE CBSI3KH. Tpaxes.
bponxu. Jlérkue. JIérounsie my3pipbku (asibBeOsbl). DU3NONOTHS MpoIecca JbIXaHuUs,
pOJIb TUICBPANBHOM KUIKOCTH, Juadparmpl, MEXKpPEOCPHBIX U JIPYTUX  MBIIIII.
Cypdakrant. Onactuueckass Tara NErkux. JlpixaTenbHble ABWXKEeHUS. JKu3HeHHas
EéMKoCTh JErkuX. JIErounsie 00bEMbI. HepBHAs 1 TyMOpanibHas peryssius JbIXaHus.

['mruena npixanus. TpeHupoBKa AbIXaTelbHbIX Mbl. [Ipenynpexnenue
MOBPEXKICHUS TOJIOCOBOTO amnmaparta. MHeknronubie 60e3HU, epeaaroniecs: yepes
BO3MlyX, W Tpouyue 3a00JIeBaHWS OPraHoB JbIXaHus. BnusHue TabakokypeHus Ha
OpraHbl JIBIXaTEeIbHON CHCTeMbl. ACTMa, OOCTPYKTHUBHBIE 3a00JICBaHUS JIbIXaTEIbHOMN
CUCTEMBL.

/Iemoncmpauu}l MOACIHU I'OPTaHHU, MOACIIN, HpOHCHHIOIHeI‘/JI MCXaHHN3M BJ0Xa N BbIJJOXA.

Jlabopamopnsle u npakmuueckue padomaol
N3mepenne 06xBata rpyAHON KJIETKH B COCTOSIHMM BJIOXA U BBIIOXA.
Onpenenenre 4acToThl JIbIXaHHUS.
Brnusinue paznuyHbiX (JakTOPOB HA YaCTOTY JBIXaHUSI.
Crniuporpadusi.
N3ydeHune rucToornyeckux mpenapaToB OpraHoB JIbIXaHUSI.



IIumeBapureabHass cucremMa

AHaTroMusl NHILEBAPUTEIBHON CUCTEMBI: POTOBas MOJOCTb, MUILEBOJ, XKEITYJIOK,
MOJIKETYI0UHAas KeJe3a, MeYeHb, OTIEIbl TOHKOW KHILKH, OTAEIbl TOJICTOM KHUIIKH.
Crpoenue 3y0a, 3yOHasi cucteMa yeinoBeka. OU3MONI0THs MUIEBAPUTEILHON CUCTEMBI:
pacuierieHne O€JIKOB, JIMIHUAOB, YIJIEBOJAOB, HYKJIEHMHOBBIX KHUCIOT MOJ AEHCTBUEM
(epMEHTOB, CEKPETHUPYEMBIX pa3HbIMU OTAEJIAMU [HUIIEBAPUTEIBHOW CHCTEMBI.
XHWMHUYECKHUI COCTaB CIIFOHBI, KEIYIOYHOIO COKA, MOKEIyJ0YHOTO COKa, )KEeJIYH, COKa
TOHKOM KHIIKH. [l0NOCTHOE M MPHUCTEHOYHOE MHUILNEBAPEHUE B TOHKOM KHILIECYHHUKE.
QOyHKIMU TOJDKEIyAOYHOM Kene3bl M neyeHn. DyHKIUU TOJICTOM KUIIKHA. Poib
KUIIEYHON MUKPODIIOPHI I YEIOBEKA.

HepBHasg u rymopanbHasi peryisiusi IMPOLECCOB IMHILEBAPEHUS, YIJIEBOJHOIO,
JUMIHUIHOTO, OEIKOBOr0 0OMEHA.

'uruena nutanus. HeMH(peKUMOHHbIE U ayTOMMMYHHBIE 3a00JIEBaHUSI CHCTEMBI
nuuieBapenus. IlpenynpexaeHne HMHPEKUUA M MPOYUX  KEITYJOYHO-KHIIEYHBIX
3a0oJeBaHul (racTpuT, A3BEHHAs1 00JIE3Hb, aANMEHANIUT, LIUPPO3, TAHKPEATUT U APYTHUE),
MUIIEBBIX OTPABIECHUN. XeNUKOOAKTEP KaK (PaKTOP Pa3BUTHs racTpUTa U s3Bbl. BiusHue
KypEHUS U aJIKOTOJIsl Ha MUILEBapeHue. PaccTpolicTBa MUILEBOTO MOBECHUS.

Jlemoncmpayus Topca 4eoBeKa, TabIIHII.

Jlabopamopnsie u npakmuueckue padoomot
UccnenoBanue neiicTBrs (epMEHTOB CIFOHBI HA KpaxMall.
N3ydeHune rucTonornyeckux mpenapaToB OpraHoB MUIIEBAPUTEILHON CUCTEMBI.

BoigeanrenbHasi cucrema

CrpoeHue  BBIJCTUTEIBHOM  CUCTEMBL:  I[OYKH, MOYETOYHUKH, MOYEBOMU
My3bIpb, MOYCHCITYCKATENbHbIN KaHai. @DyHKIMOHMpoBaHue mouku. Hedpon kak
CTPYKTYpHO-(DYHKITMOHANIbHAS ~ €IUHUIA MOYKH. DU3HOJOTHYECKHE  MPOIIECCHI
dbopMupoBaHUsS BTOPUUHON MOYH: GuibTpaius, peadbcopOimsi, cekperus. Posb mouku B
peryJsiiuu apTepualbHOTO JaBieHus. HepBHas u TymopanbHas peryisiuus padoThl
OpraHOB BBIICTUTEIBHOM CHUCTEMBl. 3a00JICBaHUSI OPTaHOB MOYEBBIICIUTEILHON
CUCTEMBbI  (LIUCTUT, THUEIOHEPPUT, MOYEKAMEHHas OO0JIe3Hb U JApyrue), UuxX
npenymnpexaenue. ckyccrBennas nouka. Juanus. Tpancruiantanus nO4KH.

Jlemoncmpayus Tabnui, moaenu « CTpoeHre MOYKHA MIICKOTIUTAIOIIET0», MYJISKa IOYEK
YyeJIoBeKa, BIAKHOTO Ipenapara.

Jlabopamopnvle u npaxmuueckue padoomel.
N3ydeHne rucToIorMuecKrux NpenapaToB pa3HbIX YYacCTKOB MOYKH, MOYETOUHUKA,
MOYEBOTIO ITy3bIPS.

ITosioBas cucrema

Craguu ramerorene3a. OTiauuus OOT€HE3a W CIEPMATOre€HE3a APYr OT Apyra.
O11010TBOPEHHUE.

XeHckas moyioBasi cucTema: SMYHUKHA, MAaTOYHBIC TPYObI, MaTKa, BIIarajHIIe,
BHEIIHUE MOJIOBbIE OpraHbl. MEHCTpYyalbHbINA UK.



MyKcKast oJIoBasi CUCTEMa: CEMEHHHMKH U MPOYXe BHYTPEHHHE MOJIOBBIE OPTaHBbl,
BHEIITHUE TTOJIOBBIC OPTaHHBI.

HepBHast u rymMopaiibHast peryisius paboThl OPraHOB MTOJIOBON CUCTEMBI.

[TrarupoBaHre OEPEeMEHHOCTH, METOJbl KOHTPALICHIINH, MPEAUMIUIAHTAIIHOHHBIHN
CKPUHHHT, DKCTPAKOPIOpPAIbHOE  OIUIONOTBOpEHHE. bepeMeHHOCTh,  JIaKTallWs.
3a0osieBaHus, IEPEIAIOIINECS MTOJOBBIM ITyTEM.

Jlabopamopnsle u npaxmuueckue padomaol
N3yueHune rucToIornueckux NpernapaToB OPraHoB MOJIOBOM CUCTEMBI.

Ko:xa u eé npousBogHbIE

OnuaepMuc — MHOTOCIOWHBIA OpOroBeBarOIMi 3nuTenuid. Clou 3mnujepMuca.
Cnou nepmsl. [logkoxxHas kupoBas KieryaTka. [Ipou3BOJIHBIE KOXKU: HOT'TH, BOJOCHI.
KosHbI€ Kele3bl: TOTOBBIE, CAaJbHBIE U MOJIOUHBbIE. DyHKIMHU KOXKU. Posb HEPBHOU U
TYMOpPaJIbHOW PETYJISIUU B OCYIIECTBICHUH TEPMOPETYJIATOPHOU M APYTUX (PyHKUUN
KOXKH.

3a0oneBaHus KOKU U UX penynpexaenue. [leperpeBanue: COJTHEUHbBIN U TETIOBON
yaapsl. Oxoru. O6mopoxkenusi. [Ipodunaktuka U nepBasi TOMOIIb MPU TEIJIOBOM U
COJIHEYHOM yJapax, 0’Korax 1 0OMOpOKEHUSX.

Jlemoncmpayus Moaeny CTpOSHUS KOXKH, TaOJIUII, CIIaiJI0B.

Jlabopamopnsie u npakmuueckue padbomot
Hccnenoanne ¢ OMOIIBIO JIYTIbI TBUIBHOM U JIAJIOHHOW CTOPOHBI KUCTH.
M3yueHune rucToI0rM4ecKrx NpernapaToB AMUAEPMUCA U AEPMBI.

Alantauuy OpraHu3Ma 4eja0BeKa

TepMoperynsuusi: pojib  KOXH M COCyHOB. lumoramamyc Kak LEHTP
HeHporymMopaiabHOU peryisiuuu Teriooomena. [loBeneHueckue aantauuu.

AJlanTaiuy 4enoBeKa, €ro OpraHoB U TKaHEH K HU3KUM KOHIEHTPALHIM KUCIOPOia
U TUNOKCUU. Perynsiusa noTpediieHus: KUCaopojia TKaHsIMu, 3putpornons. [lepectpoiika
MeTaboIM3Ma KJIETOK B YCIIOBUM TUIIOKCHH.

AJnlantaiuu K HEAOCTATKy PAa3IUYHbIX MUTATEIbHBIX BEHIECTB. DHEPreThudeckas
(GyHKLHMS TJIIMKOTEHA B MEYEHU U JIMMUJIOB B AKUPOBOW TKaHU. [Topsaok nucnonb30BaHus
3aracoB MHUTATEIbHBIX BellecTB B opranu3me. I[lepectpoiika meraboim3ma KIIETOK B
YCHOBUSX TOJIOAAHUS.

Hupkanusle putMbl. BimsHMe  OPONOJDKUTENBHOCTH  CBETOBOTO  JIHS HA
HEUPOTYMOPAJIBbHYIO PETYJIALUIO MPOLECCOB KU3HEAEATEIBHOCTH YEJIOBEKA.

TpennpoBku. Ponb ¢usnueckoli aKTHBHOCTH B COXPAaHEHHUM 3JI0POBBSI YEJIOBEKA.
[TpodunakTuka 3a60a€BaHUl CEPAECYHO-COCYIUCTON U JBIXaTEIbHOM CUCTEM U OTIOPHO-
JIBUTaTEJIBHOTO arnmnapara.

Apantanuun Kk HeBecoMocTH. [lepecTpoiiku meTaboiaM3Ma B YCIOBUSX HHU3KOM
rpaBUTAINH, MPO(UIAKTUKA HETATUBHBIX TIOCIIEICTBUH.

Jlemoncmpayusa nocoOuit 1 00y4aroumx BUI€OPOIJIMKOB.



I'enernka yenoBeKka

Onpenenenue reHa U aiensd, reHotuna u (eHoruna. IloHstue romo-
U TEeTepo3uroTel. 3akoHbl Menaens. BzaumopeiictBue amneneii. MOHOTEHHbIE
U TIOJUTCHHbIE NPU3HAKA. XPOMOCOMHAas TEOpUs HACIEACTBEHHOCTH MopraHa.
KpoccuHrosep 1 cuierieHHOE HaclieloBaHue. MexaHnu3mbl onpeeneHus noia. [lomoBeie
XPOMOCOMBI U ayTOCOMBI YelioBeKa. HacinenoBanue, CUEMIEHHOE C MOJIOM.

N3MeHunBOCTS: HACJICICTBCHHAA 151 HEHACJICCTBEHHAS. [Tpumepsnr
HEHACJICACTBEHHBIX W3MeHeHMH (Mommudukanmii). Kraccubukamums HacIeICTBEHHON
W3MEHYMBOCTH HA MYTAlIMOHHYI0O M PEKOMOMHAIMOHHYIO. ['€HHBIE, XpOMOCOMHBIE U
reHoMHbIe 3a00seBaHusl. [IpruMepbl TeHHBIX, XPOMOCOMHBIX U T€HOMHBIX 3a00J1€BaHUMN
YEeJIOBEKa.

[TonynsiumonHas reHetuka. [louarue renogonaa. Pacnpenenenue 4yacToT amienei
B nonyJsinuu. 3akoH Xapau-BaiinOepra.

Pemenne renernyeckux 3anay.

MennumHckas renetuka. [loctpoeHre poaoCIOBHBIX NP aHAIA3E ONPEIEIEHHBIX
MPU3HAKOB. PoOJIb TEHETMYECKMX aHAIM30B TMpPU IUIAHUPOBAHUKM W KOHTPOJIE
OEpEMEHHOCTH.

CexBeHUpOBaHWE TE€HOMAa KaK WHCTPYMEHT, IMO3BOJISIIONIAN TPOTHO3UPOBATH
dbeHoTMN 4YeNmOBEKAa M JPYTUX OKUBBIX OPraHU3MOB, a TakXKe BHUPYCOB.
buounndopmaTuyeckne HHCTPYMEHTHI aHaiW3a TE€HOMOB. MeETOonbl HalpaBIECHHOTO
W3MEHEHUS T€HOMOB  OpPraHu3MOB. ['eHeTWueckas  WHXKeHepud. | eHOMHOe
pEIaKTUPOBAHUE. DTUYECKHUE ACIEKThl BHECEHUS W3MEHEHUW B T€HOMBI PA3JIMYHBIX
OPraHu3MOB, B TOM YHCJIE YEIOBEKA.

Jemoncmpayus Tabnull, IIIAKaTOB, KKHO(PPAarMeHToB, poJInKoB U3 MHTEpHeTa.

AHTpOnoOreHes

[IpumaThl: OTIMYUTEIBHBIE YEPTHI, COCTAB U DBOJIOLNS OTPSI/IA.

VYHuKanbHble TpuU3HaKu TOMUHHI. [IpsiMoxoskleHue: Teopurh BO3HUKHOBEHUS,
aHATOMO-MOP(OJIOTUYECKHUI KOMIUIEKC MpU3HAKOB. [IpsMoxoxkaeHNe B IPYTUX TPYIINax
npumaToB. Pyka, mpucnocoOieHHass K M3rOTOBJICHUIO U MIPUMEHEHUIO OPYAHWM Tpy/a.
BbICOKOpa3BUTBIE ~ MO3r:  TEHIASHIIMM B  DJBOJIONWMH, YHUKAJIbHBIC  YEPTHI,
Mopdoornyeckue 0cooeHHOCTH. CXOACTBO U pa3Inyus YeJoBeKa U YEJIOBEKOOOPA3HbIX
00e3bsIH: aHATOMUS, SMOpHOJIOTHS, OMOXUMHUS, MoBeacHUE. [IInMnan3e Kak OJIMKaNIIIHiA
YKUBOM POJICTBEHHHUK YEJIOBEKA. DBOJIOIHSI Y€TIOBEKOOOPA3HBIX 00E3bsH.

Jlemoncmpayusa MyispKen, Tabnuil, ciaimaoB, BumeoduiIbMOB M caiTtoB VHTepHeTa,
MOKAa3bIBAIOIIMX CTPOEHHE TIPEIKOB COBPEMEHHOIO 4YelloBeKa, 00e3bsH-
AHTPOTOUIOB, MPECTABUTENEN YEIIOBEUECKUX Pac.

Jlabopamopnvie u npaxmuueckue padomaol
N3yueHnne apeBHENIIEH UCTOPUU U IBOJIIOLMY YEJIOBEKA HA PUMEPE KOJUIEKIIUN U
PEKOHCTPYKIIUH .

Ye0BeK M OKpYKAKOLIAsA cpeaa



DkoJsiornueckre (akTopbl U UX JEUCTBHE HA OPraHU3M YeJlOBeKa. 3aBHCHUMOCTD
3I0POBbSl YEJIOBEKAa OT COCTOSHUSL OKPYXKAIOWIEW Cpeapl. MUKPOKIMMAT KUIBIX
nomernienuit. Tpyn yenoseka. Guzunonorus Tpyaa. PaboTocnocoOHOCTh U yTOMIIEHUE.

310pOBbE YENOBEKA KAK COLIMAIbHAS HEHHOCTh. PaKTOPhI, HAPYLIAOIINE 310POBbE:
TUIOIMHAMUS, KypeHHUE, YIOTpeOIeHHe aJKorojsi, HAQpKOTUKOB, HecOaJaHCUPOBAHHOE
MUTaHue, CTpecc. YKperuieHue 370poBba. KynbTypa OTHOIIEHUS K COOCTBEHHOMY
3I0POBBIO U 3I0POBBIO OKPYKAIOIIUX.

AHTpOIIOTEHHBIE BO3JCHCTBUS Ha cpexy. HapylieHne KpyroBopoTa BEIIECTB B
onochepe. AHTPONOTCHHBI KPYTOBOPOT. DKOJOTHUUECKHE KPHU3UCHI U WX TPUUYUHBI.
KonBomtoniusa oOrmiectBa U npupoAbl. PannoHanbHoe MpUpOAONoib30BaHNe. 3HAUCHUE
OXpaHbl OKPYKAIOLIEH IPUPOAHOM CPEIbI 1JIs1 COXPAHEHHUS YETIOBEUYECTBA.

Jlemoncmpayua Tabnul, MI1aKaToB, KHHO(DParMeHTOB, BUAEOPOJIUKOB U3 MHTepHeTa.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS TPOI'PAMMBI
1O BUOJIOI'M HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA
(YI'JIYBJIEHHBIM YPOBEHD)

OcBoenne ydeOHOro mnpeamera «buomorus» Ha ypOBHE OCHOBHOTO OOIIETO
oOpa3oBaHMsl JIOJDKHO OOECHEYHUTh JOCTWKEHHE CIEAYIOIUX  OO0yYarolUMUCS
JUYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX PE3YIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM9HOCTHBIE PEe3yJIBTaThl OCBOCHUS MMPOTPAMMBI TT0 OMOJIOTUHA OCHOBHOTO OOIIIETO
oOpa3oBaHUsl JOJKHBI OTpa)kaTh TOTOBHOCTb OOYYAIONIMXCS PYKOBOJICTBOBATHCS
CHUCTEMOM ITO3UTUBHBIX LIEHHOCTHBIX OPUEHTALIMN U PACIIMPEHUE OMbITA JESTEIbHOCTH
Ha €€ OCHOBE€ W B MPOIECCE PEATM3AIMU OCHOBHBIX HAIPABICHUN BOCHUTATEIHHOU
JESITEIbHOCTH, B TOM YHUCJIE B YaCTHU:

1) rpa:k1aHCKOr0 BOCIIMTAHUS:
FOTOBHOCTh K KOHCTPYKTHUBHONW COBMECTHON JIE€SATEIHHOCTH IPHU BBINOJHEHUU
HCCJICIOBAHUM U TPOEKTOB, CTPEMJICHUE K B3aMMOIIOHUMAHHUIO U B3aHUMOIIOMOIIIH;

2) IaTPHOTHYECKOT0 BOCTIMTAHMS
OTHOIIIEHUE K OWOJOTMU KaK K Ba)KHOM COCTAaBISIONICH KYJIbTYpPbl, TOPIOCTb
3a BKJIaJ] POCCUMCKUX U COBETCKHUX YUEHBIX B PA3BUTHE MUPOBOM OMOIOTHYECKOI HAYKY;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

TOTOBHOCTH OIICHHBATh TOBEJACHHUE U MOCTYTKHU C TTO3UIIUU HPABCTBEHHBIX HOPM H
HOPM JKOJIOTUYECKOHN KYIbTYPHI,

MOHMMAaHWE 3HAYUMOCTH HPABCTBEHHOTO aCIMEKTa JCITCILHOCTH 4YeJIOBEKa
B MEJIUIIMHE U OMOJIOTHU;

4) 3cTEeTHYeCKOro BOCIIMTAHUSA:
MMOHUMaHHUE POJI OMOJIOTUN B (POPMHUPOBAHUHT ICTETHUECKON KYJIbTYPhI TUYHOCTH;

5) puznyeckoro BocnMTaHusA, (GOpMHUPOBAHMS  KYJbTYPbl  3/0POBbSI M
IMOLMOHAIBHOIO 0J1ATONOTyYHS:

OTBETCTBEHHOE OTHOIIIEHUE K CBOEMY 3/I0POBBIO M YCTAaHOBKA Ha 370POBBIM 00pa3
KU3HH (370pOBOE TMHTAHHWE, COONIOACHUE TUTMEHWYECKUX TIPaBUI U HOPM,
cOaTaHCUPOBAHHBIN PEXXUM 3aHATUN U OTABIXA, PEryJisipHas pu3nuecKkas akTUBHOCTD ),

OCO3HAaHME TIOCJICICTBUH W HENPUSATHE BPEIHBIX TMPHUBBIYEK (YMOTpeOIeHue
QJIKOTOJIs, HApKOTHUKOB, KypeHHe) W WHBIX (opM Bpema mis (QU3UIECKOTO W
MICUXUYECKOTO 3/I0POBbBS;

coOro/IeHre paBuil 0€30MaCHOCTH, B TOM YKCIIE HABBIKA 0€30MacCHOTO MOBEACHUS
B IPUPOJIHOM CpEAE;

chOPMUPOBAHHOCTh  HaBblKa  peQuieKCuu,  yIpaBieHUE  COOCTBEHHBIM
AMOIMOHAJILHBIM COCTOSTHUEM;



6) Tpy10BOIr0 BOCTIMTAHMS:

aKTUBHOE YyYacTHE€ B PCIICHWU NPAKTHUYECKUX 3amad (B paMKax CEMbH,
00pa30BaTEeNbHON OpTraHU3AlMM, HACEJICHHOTO ITyHKTa, Kpas) OHOJOTUYECKOW H
IKOJIOTHYECKON HANpaBICHHOCTH, MHTEPEC K MPAKTUICCKOMY H3YUCHHIO Tpodeccuid,
CBSI3aHHBIX C OMOJIOTHEI;

7) 3K0JI0rH4eCKOro BOCIIUTAHHS

OpUEHTAIMsl Ha TIPUMCHEHHWE OWOJIOTUYECKUX 3HAHWW TIPH PEUICHUH 33134
B 00JIaCTH OKPYIKAOIIICH CPEIbI;

0CO3HAHHUE YKOJOTUUCCKUX MPOOIIEM U IMyTEH MX PEIICHUS;

TOTOBHOCTh K YYacTHIO B TPAKTHYECKOH JCATCIIBHOCTH  JKOJOTHYCCKOU
HAIPABIICHHOCTH;

8) HeHHOCTH HAYYHOT 0 IO3HAHMS:

OpHUEHTAIMs Ha COBPEMEHHYIO CHCTEMY HAYUYHBIX NPEJACTaBICHUNM 00 OCHOBHBIX
OMOJIOTMYECKUX 3aKOHOMEPHOCTSIX, B3AMMOCBS35X UeJI0OBEKa C MPUPOTHON U COLIMATBHOM
Cpenou;

MOHUMAaHHE POJIM OHOJIOTHYECKOW HaykKu B  (OPMUPOBAHUU HAYYHOTO
MHPOBO33PCHUS;

pa3BUTHE HAYYHOW JFOOO3HATEIBHOCTH, HMHTEpeca K OHOJOTHYECKOW HayKe,
HaBBIKOB HCCJIENOBATEILCKOU AESITEILHOCTH,

9) anantanuu o0y4yawuerocsi K H3MEHSIIOIIMMCH YCJOBMSAM COUHMAJIBHOH M
NPUPOJHON Ccpeabl:

OILIEHKA U3MEHSAIOLINXCS yCIIOBUN;

MPUHATHE penieHus] (MHIUBUAYAIBHOE, B TPYIIE) B U3MEHSIOMMNXCS YCIOBUAX
HA OCHOBAHHH aHAJIM3a OMOJIOTHYECKON HHPOpMAIUK;

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

METAIIPEAMETHBIE PE3YJIBTATbBI

MeranpenMeTHbIE pe3yJIbTaThl OCBOSHHSI MPOrpPaMMbl 1O OHWOJOTHH OCHOBHOTO
oO1iero oOpa3oBaHus, JOJKHBI OTPAXKATh:

Ilo3HaBaTe/ibHbIe YHUBEpPCAJbHbIE Y4eOHbIEe NeCTBUS
Bba3oBblie lornyeckue 1ecTBUs:

BBISIBJISITh M XapaKTePU30BaTh CYIIECTBEHHbIC MPU3HAKU OMOJIOTHUYECKUX O0OBEKTOB
(stBIIEHUN);

yCTaHaBJIMBAaTh CYIIECTBEHHBIM MpHU3HAK KJIacCU(PUKALMK  OHOJOTMYECKUX
O0OBEKTOB (SIBJICHUM, MTPOLIECCOB), OCHOBAHMS JJIs1 00OOIICHUS U CPAaBHEHUS, KPUTEPUU
MPOBOJIMMOI0 aHAJIN3A;

C Y4€TOM MPEIJIOKEHHONM OMOJIOTUYECKOM 3a/layu BBISBISATH 3aKOHOMEPHOCTH
U IPOTHUBOPEYMs B paccMaTpUBaeMbIX (pakTax W HAOJMIOJEHUSX, MIpeaIaraTb KpuTepun
JUIS BBISIBJICHUS] 3aKOHOMEPHOCTEW U ITPOTUBOPEUNIA;



BBISIBIISATh  1€PUIMTHL MHGOpMAIMK, JaHHBIX, HEOOXOAUMBIX Jisi pELIEHUs
MOCTAaBJICHHOW 3a/1a4u;

BBISBJISITh TPUUMHHO-CJICICTBEHHBIE CBA3U MIPU U3yYCHUU OMOJIOTUUECKUX SIBICHUN
U TIPOLIECCOB, JeiaTh BBIBOJBI C HUCIOJIb30BAaHUEM JEAYKTHUBHBIX U HHIyKTUBHBIX
YMO3aKJIIOUCHU, YMO3aKIIOUCHUNH TI0 aHAJIOTHH, (HOPMYJIUPOBATH THIIOTE3HI O
B3aMMOCBSI3SIX;

CaMOCTOSTENIbHO BBIOMPATh CHOCOO pelieHus y4eOHOM OMOoJorHYecKod 3aaadu
(cpaBHMBATh HECKOJIBKO BapHaHTOB pEIIEHUs, BBHIOMpaTh HamOoJiee MOAXOISIIMIM C
y4ETOM CaMOCTOSITENIbHO BBIICIIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarTebLCKHeE 1eMCTBUSA:

WCIIONIb30BaTh BOMPOCHl KaK HCCIEAOBATEIbCKUI HHCTPYMEHT IO3HAHUS;

dbopMyIMpOBaTh  BOMPOCH, (DUKCUPYIOIIHE  Pa3pblB  MEXIy  PpEaTbHBIM
U KeJIaTeJIbHBIM COCTOSHUEM CHUTYallMd, 00bEKTa, U CAMOCTOSITEILHO YCTaHABIUBATH
HCKOMOE€ U JIaHHOE;

dbopMupoBaTh  TUNOTE3y 00  HCTUHHOCTH  COOCTBEHHBIX  CYXKICHUH,
apryMEHTUPOBATH CBOIO MO3UIUIO, MHEHUE;

IIPOBOJUTH IO CAMOCTOSITEILHO COCTaBJICHHOMY IUTaHY HaOIIOACHUE, HECIOXKHBIN
OMOJIOTMYECKU  SKCIEPUMEHT, HEOONbIIOE HCCIAEAOBAHHE MO  YCTAaHOBJICHHIO
0COOEHHOCTE  OMOJOrMYeckoro oObeKkTa (mporecca) MU3y4YeHHUs, MPUYHHHO-
CIICJICTBEHHBIX CBSI3€H M 3aBUCUMOCTEN OMOJIOTHYECKHX 00BEKTOB MEXKIY COOOM;

OILICHMBATh Ha MPUMEHUMOCTD U IOCTOBEPHOCTH HH(OPMALINIO, TTOTYUYEHHYIO B XOJI€
HAOIIO/IEHUS ¥ OKCTIEPUMEHTA,

CaMOCTOSITENIbHO (hOpMyIMpoBaTh OOOOIIEHUSI YW BBIBOABI IO pe3yJbTaTam
MPOBENEHHOTO HAOMIONEHMS, JKCIIEPUMEHTA, BIIAJIETh HWHCTPYMEHTAMU OLICHKH
JIOCTOBEPHOCTH TIOJTyUYE€HHBIX BBIBOJIOB U 0000IIIEHU;

MPOTHO3UPOBATh BOZMOXKHOE JANbHENIIIEe Pa3BUTHE OMOJIOTHIECKUX MPOIIECCOB U
WX TIOCJICJICTBUS B AHAJOTMYHBIX WJIM CXOJHBIX CHUTyaIlUsX, a TaKKe BBIJIBUTATH
MPEANOJI0KEHNs 00 UX PA3BUTUU B HOBBIX YCIOBHSIX U KOHTEKCTAaX.

Pabora ¢ undopmanmei:

NPUMEHATH Pa3jINYHbIE METO/bI, HHCTPYMEHTHI M 3alpOChl MIPH MOUCKE U 0TOOpE
Ouonornueckoi MH(GpOpPMAIMKM WM AAHHBIX U3 UCTOYHHKOB C YUETOM MPEIOKCHHON
y4eOHOM OMOJOTUYECKOH 3a1a4H;

BbIOWMpaTh,  AHAIM3HPOBATh,  CHUCTEMATH3UPOBATh W  WHTEPIPETHPOBATH
OMONOTHYECKYI0 HH(POPMAITHIO PA3TUIHBIX BUOB U ()OPM TMIPEICTABIICHHUS,;

HaXOJWTh CXOIHBIE apTYMEHTHI (TOATBEPKIAIOIINE WM OMPOBEPTAIONINE OIHY
U Ty K€ UJICI0, BEPCUIO) B PA3TMUHBIX HHPOPMAITMOHHBIX UCTOYHUKAX;

CaMOCTOSTENIbHO BHIOMpaTh ONTUMANIBHYIO (OopMy MpeAcTaBieHUs] HHPOpMaALUU U
WUTIOCTPUPOBATh peLIaeMble 3aJadd HECIOKHBIMH CXEMaMH, JuarpaMMaMu, HHOU
rpaduKoOi U UX KOMOMHAIIUSMU;

OLICHUBATh  HANEKHOCTh  OMOJIOTMYECKOM  MHGOpMAMU TIO  KPUTEPUsIM,



MNPpCAJIOKECHHBIM YYHUTCIICEM WA C(l)OpMy.HI/IpOBaHHBIM CaMOCTOATCIIBHO,
3allIOMHUHATh U CUCTCMATU3UPOBATDH 6I/IOJ'IOFI/I‘-ICCKYIO I/IH(l)OpMaHI/II-O.

KomMMmyHuKaTHBHBIC YHUBEpPCAJbHbIE yYUeOHbIEe IeiiCTBHUS
OO0menne:

BOCIIPUHUMATh U (HOpPMYJIMPOBaATh CYXKIIEHUS, BBIpaXKaTh AMOIMU B IpoIliecce
BBITIOJIHEHUS PAKTUYECKUX U Ja0OpaTOPHBIX padoT;

BBIpaKaTh ce0s1 (CBOIO TOUKY 3pEHHUS) B YCTHBIX U TUChMEHHBIX TEKCTaX;

pacro3HaBaThb ~ HEBepOaJIbHbIE  CpEACTBa  OOIECHMS, TMOHMMAaThb 3HAYCHUE
COIMAJIBHBIX 3HAKOB, 3HATHh U PACIIO3HABATH MPEANOCHUIKYA KOHMINKTHBIX CUTYallUN 1
CMSITYaTh KOH(JIMKTHI, BECTH MEPETOBOPHI;

MOHMMATh HAMEPEHHS  JAPYTUX, MPOSIBISATH  YBAXUTEIBHOE  OTHOIICHUE
K COOECEIHUKY U B KOPPEKTHOU popMe GopMyTMpOBATH CBOU BO3PAKEHUS,

B X0JI€ UaJiora v (W) TUCKYCCUU 3a/1aBaTh BOIPOCHI MO CYIIECTBY 00CYX)IaeMOMn
OMOJIOTMYECKOM TEMBI U BBICKA3bIBATh UCH, HAIICJICHHBIE HA PEIICHUE OMOJIOTMYECKOM
3aJlayu ¥ MOJIJIep>KaHre 01aroxenaTeaIbHOCTH OOIICHMS;

CONIOCTABJISATh CBOU CYXIECHHUS C CYXKACHUSMH JPYTUX YYaCTHUKOB JHAJIOra,
OOHapyXUBaTh PA3IUYMs U CXOJICTBO MO3UIIUIA;

nyOJUYHO TPEJCTaBIATh PE3YJbTAThl BBIMOJIHEHHOTO OHOJIOTMYECKOTO OIbITa
(9KCTIeprMEHTa, UCCIICIOBAHUS, IPOEKTA);

CaMOCTOSITENIEHO BHIOUPATh (hOpMAT BBHICTYIUICHUS C YUETOM 3a7a4 MIPE3CHTAIlUN U
O0COOEHHOCTEH ay/IUTOPUH U B COOTBETCTBUH C HUM COCTABJISITh YCTHBIE M MMHCbMEHHbBIC
TEKCThI C UCI0JIb30BAHUEM UJUTFOCTPATUBHBIX MATEPUAJIOB.

CoBMecTHasI 1eATEJIbHOCTD:

NOHUMATh U UCIOJIb30BaTh MPEUMYILIECTBA KOMaHHOW U HHIUBUAYAIbHON paOOThI
P PEIICHUH KOHKPETHOW OMOJIOTHYecKoi nmpobieMbl, 000CHOBBIBATH HEOOXOAMMOCTh
NPUMEHEHUS TPYNIOBBIX (POPM B3aUMOIECUCTBUS NIPHU PEUIEHUHU OCTABICHHON y4eOHON
3a/1auu;

MPUHUMATh LI€JIb COBMECTHOM JEATEIbHOCTH, KOJJIEKTUBHO CTPOUTH JACHCTBUS MO
e€ JOCTHXKEHUIO: pacipeiessiTh POJIK, TOTOBAPUBATHCS, 00CYKIaTh MPOLECC U PE3yIbTaT
COBMECTHOM pabOTHI;

yMeTh 0000IIaTh MHEHUSI HECKOJBKUX YEJIOBEK, TMpOSBISATH TOTOBHOCTb
PYKOBOJIUTb, BBIIIOJIHATH IOPYYEHUS, TOAUUHATHCS;

IUTAHUPOBATh OPraHU3aIMI0 COBMECTHOM padOThI, OMPEAEISATH CBOIO POJIb (C yUETOM
NPEANOYTEHUIT U BO3MOKHOCTEH BCEX YYACTHMKOB B3aUMOJEHCTBHUS), PACTIPEIEISThH
3aJaud MEXAYy 4WICHAMH KOMaHIbl, y4acTBOBaTh B TPYIIOBBIX ¢opMax padbOThI
(o6cyxnenus, 0OMEH MHEHUSIMH, MO3TOBBIE IITYPMbI U UHBIC);

BBITNIOJIHATH CBOIO YacTh pabOThl, JOCTUIaTh KAYECTBEHHOTO PE3YJIbTATA MO0 CBOEMY
HaIIPaBJICHUIO U KOOPAUHUPOBATH CBOU JIEUCTBHUSA C IPYTUMH WICHAMU KOMAH/BL;



OLICHMBAaTh KAauyeCTBO CBOEr0 BKJIaJa B OOMMHA MPOAYKT MO KPUTEPUSM,
CaMOCTOSITENILHO CPOPMYJTUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUS, CPAaBHUBATH
pe3yJbTaThl C UCXOJHOM 3aJayed M BKJIAJ KAXKIOI0 WIEHA KOMAaHAbl B JTOCTHIKECHHE
pe3ysnbTaTtoB, pasfenATh cepy OTBETCTBEHHOCTH U  MPOSBISATH TOTOBHOCTb
K IPEIOCTABIICHUIO OTYETA IIEPEN TPYIIION;

OBJAJETh CUCTEMOM YHHMBEPCAJIbHBIX KOMMYHUKATUBHBIX JEHUCTBUH, KOTOpas
obecnieunBaeT Cc(HOPMHUPOBAHHOCTh COLMAIBHBIX HABBIKOB U HMOLIMOHAJIBHOTO
UHTEIJIEKTa 00yYaOITIXCA.

PerynsitTuBHble YHUBepPCAJbHbIE Y4eOHbIE JeHCTBUSA
Camoopranu3anus:

BBISIBIISITh MPOOJIEMBI JUIsl PEIICHUS B JKU3HEHHBIX W YYEOHBIX CHUTYaIUsX,
UCIIOJIb3Ys1 OMOJIOTUYECKUE 3HAHMUS,;

OPUEHTHUPOBATHLCS B PA3IUYHBIX MOAXOAaX MPUHSTHS PEIICHUM (MHAUBUAYAJIbHOE,
MPUHSATUE PEIICHUS B TPYIINE, MPUHATUE PEIICHUN TPYIINOoi);

CaMOCTOSATENIbHO COCTaBIIATh aJNTOPUTM pEIICHUd 3aJaud (WIM €ro 4YacTh),
BBIOMpaTh CMOCO0 pelIeHUsT y4eOHOM OMOJIOrMYEeCKOM 3ajauu ¢ Y4€TOM HMMEIOIIUXCS
pecypcoB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh MpejiaraeéMble BapuaHThI
pELLICHU;

COCTABJISITH IJIaH JIEUCTBUM (TUTaH peasii3allii HAMEUEHHOTO AJITOPUTMA PEIICHNs),
KOPPEKTUPOBATh MPEIJIOKEHHBIA aJITOPUTM C YUETOM MOTYUYEHUSI HOBBIX OMOJIOTMUECKUX
3HaHHUI 00 U3y4aeMOM OMOJIOTHUYECKOM OOBEKTE;

JienaTh BEIOOP U OpaTh OTBETCTBEHHOCTD 32 PELICHUE.

CaMOKOHTPOJIb, YMOLMOHAIbHbII HHTEJIJIEKT:

BJIAJIETh CIIOCOOAMHU CAMOKOHTPOJISl, CAMOMOTHUBALIUU U PEDIICKCUU;

JlaBaTh OIIEHKY CUTYAallUU U TIpEeJiaraTh MiaH e€ N3MEHEHUS;

YUYUTHIBATh KOHTEKCT W MPEABUACTH TPYAHOCTHU, KOTOPHIE MOTYT BO3HUKHYTH MPHU
perieHny yuyeOHOM OMOJIOTHYECKOM 3a/lauu, aJanTHPOBATh pEIICHUE K MEHSIOIUMCS
00CTOSITEIIECTBAM;

OOBSACHATh TMPUYHUHBI JOCTIKCHUS (HEHOCTIKEHHUS) PE3yJbTAaTOB NEATEILHOCTH,
JaBaTb  OIEHKY NPUOOPETEHHOMY  OMBITY, yMETh  HAXOJUTh  TO3UTHUBHOE
B IPOU3O0LIEAIIECH CUTYALIUH;

BHOCUTh KOPPEKTHBBI B JEATETLHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB,
W3MEHUBIINXCS CUTYaIlUH, YCTAHOBIIEHHBIX OMMMOOK, BOSHUKIIINX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIH U YCIOBHUSIM.

pasnuyaTh, Ha3bIBATh U YIPABIIATH COOCTBEHHBIMH AMOITUSIMU H YMOITUSMU IPYTHUX;

BBISIBIISITH U aHATM3UPOBATh MPUUYUHBI SMOITUH;

CTaBUTHb ceOsl HA MECTO JIPYyroro 4YejoBEeKa, MOHWMAaTh MOTHUBBI M HaMEpEHUS
ApYyToro;

PEryaupoBaTh CIOCOO BBIPAKEHUS SMOLUIA.
INPEAMETHBIE PE3YJIBTATBI



[IpeameTHbIe pPE3yJIbTaThl OCBOEHHUS NPOrpamMmbl Mo Ouosioruu (yriayOnEHHBIN
YpOBEHB) K KOHILy 00y4deHus B 7 Kjacce:

XapaKkTepu30BaTh OOTAHMKY KaK OHMOJOTHYECKYIO HayKy, €€ paslieibl U CBS3U
C JpYyrMMH  HayKamMH, ONEpPUPOBaTh  3HAHUSIMU  AHATOMHH, THUCTOJIOTHUHU
U GU3HOJIOTUN PACTECHUM;

MPUBOJUTH TMPUMEPHl BKiIajga poccuiickux (B Tom umcie B.B. okyuae, K.A.
TumupszeB, C.I'. HaBammH) u 3apyOexHbIX yd€HbIX (B TomM uuciae P. I'yk, M.
Manbnuru) B pa3BUTHE HAYK O PACTCHUSIX;

MPUMEHSTH OMOJIOTHYECKHE TEPMHUHBI U MMOHATHS (B TOM UncIie: O0TaHUKa, IKOJIOTHS
pacTeHui, OaKTEepUOJIOTHs, MPOTUCTOJOTUSA, CHUCTEMAaTHKa, CYINEprpymnmna, IapcTBo,
OTJEeJ, KJIAcC, CEMEMCTBO, poJ, BUJ, KU3HEHHas (popma pacTeHHil, cpeaa OOUTaHHUS,
pPacCTUTENBHOE COOOIIECTBO, BHICILIME PACTEHHUS, HJIK SMOPHO(UTHI, CHOPOBBIE PACTEHUS,
CEMEHHBIE PACTEHMS], BOAOPOCIIN, MXH, IIAyHbI, XBOLIH, TAaIOPOTHUKH, TOJIOCEMEHHBIE,
MOKPBITOCEMEHHBIE, OaKTEpUH, TPUOBI, JIUIIAWHUKN) B COOTBETCTBHH C MOCTaBIECHHOM
3aJlauci;

pasznuyaTh NOAXOJbI K IMOCTPOCHHUIO COBPEMEHHOW MHOIOLIAPCTBEHHOW CHUCTEMBI
OpPraHUYECKOro MUpa, CPAaBHHUBATh €€ C MPEAUIECTBYIOLUIUMU CUCTEMAaMU U BBISBIATH
IPEUMYLIECTBA;

paznuyaTh MOAXOAbl K MOCTPOCHHIO COBPEMEHHOM CHCTEMBI BBICIIMX PACTEHUUN
(aMOpuodur);

ONKCHIBATh CTPOCHUE M  JKU3HEAEATEIBHOCTh  PACTUTEIBHOIO OpraHu3Ma
(Ha mpuMepe MOKPHITOCEMEHHBIX, WJIM IBETKOBBIX ): MOTJIOIIEHNE BObl U MUHEPAIbHOE
nuTaHue, (POTOCUHTE3, JbIXaHWE, TPAHCIOPT BEIIECTB, POCT, PA3MHOKEHHUE, PA3BUTHE,
CBSI3b CTPOEHUS BET€TaTUBHBIX U T€HEPATUBHBIX OPraHOB PACTEHUN € UX (PYHKUHUSIMU;

pasnuyaTh BEr€TaTUBHBIE OPTraHbl PACTEHUI Ha ITOIIEPEYHBIX U ITPOIOJIBHBIX CPE3aX,
ONPENENATh TUI CTPOEHUS! BET€TaTUBHBIX OPTraHOB;

pa3ianyaTh U OMUCHIBATh )KUBBIE U FrepOapHbIe IK3EMILISIPbl PACTEHUM 10 3a1aHHOMY
IUJIaHy, YaCTH PAaCTEHUU MO M300pa)KEHUsAM, CXeMaM, MOJEISAM, MYJIsbKaM, peiabeHbIM
Ta0IMLaM;

XapaKTepu30BaTh MPHU3HAKA PACTCHHI, YPOBHHM OpTaHWU3AlUUA PACTUTEIHHOTO
OpraHuM3Ma, YacTH PAaCTEeHWH: KIETKU, TKaHU, OPTaHbl, CUCTEMBl OPTaHOB, OPTaHU3M,
OOBSICHATH, B U€M 3aKITIOYAOTCSI 0COOCHHOCTH OPTaHU3MEHHOTO YPOBHS KU3HU;

XapaKTepr30BaTh OCHOBHBIC TPYIIBI OJHOKIETOUYHBIX OPTaHU3MOB U BBISBIISTH
MEX1y HUMH SBOJIIOIIMOHHOE POJICTBO;

BBITIOJHATH IPAKTHUECKHE pabOThI IO cOOpPY U aHATIN3y MaTepuaa OJJHOKJIETOUYHBIX
Y MHOTOKJIETOUHBIX OPIraHU3MOB U3 TUIIMYHBIX OMOTOIOB;

BBISIBJISITH 3aKOHOMEPHOCTH M MOp(PO(DU3HOIOrHUecKHe aJanTallud PAacTeHUuM K
Pa3TUYHBIM YCIOBHSIM OOUTaHUS, HAXOAUTh KOPPETSAIUN MEXIy CTPOCHHEM OpraHa u
BBITIOJTHIEMOU UM (DYHKITHEH;

CpPaBHMBATh PACTUTEJIbHBIC TKAHU U OPTaHbl PACTEHUN MEXy COOO;

BBITIOJHATH IPAKTHUECKUE U TAOOpaTOpHBIE pabOThI 10 MOp(doIoruu u GU3NOIOTUN
pacTeHui, B TOM 4Kcie pabOThl C MUKPOCKOIIOM C MOCTOSSHHBIMH ((PUKCUPOBAHHBIMU) U



BPEMEHHBIMU MUKpOIIpEnapaTaMu, HCCIEN0BATEIbCKUE pabOThl € HCIIOJIB30BAHUEM
npuOOpPOB M MHCTPYMEHTOB LIU(PPOBOI Taboparopuu;

NOHMMAaTh  MEXAaHW3Mbl  CaMOBOCIIPOM3BEACHHUS  KIETOK,  OINEpPUpPOBATh
MPEICTAaBICHUSMHA O MUTO3€ U MEH03€, O POJIU KIECTOYHOTO siipa, CTPOCHUU U (PYHKIIUU
XPOMOCOM;

XapaKTepU30BaTh MPOIIECCHI KU3HEEATEIBHOCTH PACTCHUIA: MOTJIOMICHHE BOJBI U
MUHEPAIBHOE UTAaHUE, (POTOCUHTE3, IbIXaHUE, POCT, pPa3BUTHE, CIIOCOOBI ECTECTBEHHOTO
Y UCKYyCCTBEHHOT'O BEr€TaTUBHOTO PA3MHOKEHHSI, CEMEHHOE Pa3MHOKEHHUE (Ha puMepe
MOKPBITOCEMEHHBIX, MJTU IIBETKOBBIX);

XapaKTepU30BaTh OCHOBHBIE 3TAIlbl OHTOTEHE3a PACTEHUH, ONIEPUPOBATh 3HAHUAMHU
O TMPUYMHAX PACIPOCTPAHEHHBIX HMH(QEKIIMOHHBIX OOJie3HEH pacTeHHid, MOHUMATH
OPUHLUIB NPOQUIAKTUKYA U JIe4yeHus OoJie3HeH, MOHMMAaTh MPHUHLMIBI OOpPHOBI €
naTOreHaMH U BPEAUTEISIMU PACTCHHUI;

BBISBJISITH NPUYMHHO-CIICACTBEHHBIE CBSI3W MEXIY CTpO€HHEM H (DyHKUUAMU
TKaHEW U OPraHOB PaCTEHUH, CTPOCHUEM U JKU3HEEATEIbHOCTHIO PACTEHUH;

KJIaCCU(PUIIMPOBATh PACTEHMSI U UX YACTH 110 Pa3HbIM OCHOBaHUSM;

OOBSICHATH POJIb PACTEHUH B MIPUPOJIC U KU3HM YEIIOBEKa: 3HaUeHHE (DOTOCHHTE3a B
OpUpOJIE U B JKU3HM YEJIOBEKAa, OWOJIOIMYECKOE M XO34WCTBEHHOE 3HAYCHUE
BUJIOU3MEHEHHBIX IMOOErOB, XO35ICTBEHHOE 3HAUEHHME BErETATUBHOIO PA3MHOMXKEHUS,
OTIEPUPOBATH MPECTABICHUSIMHU O T€HE, OCHOBAX T€HETUIECKON NHKCHEPHUH;

MPUMEHSTh TIOTy4YeHHbIC 3HAHUS ISl BEIPALTUBAHUS U Pa3MHOXKECHHS KyJIbTYPHBIX
pPacTeHMUI;

UCIOJb30BaTh METOJbl OHMOJIOTHMHU: MPOBOAUTH HAOJIOJEHUS 3a PACTEHUSIMHU,
ONKCHIBaTh PACTEHHMsI W HMX YaCTH, CTaBUTh MPOCTEHUIINE OUOJOTUYECKHE OIBITHI
Y DKCIIEPUMEHTHI;

coOJr01aTh MpaBuiia 0€30MaCHOT0 TpyJa NpHu padoTe ¢ yueOHBIM U 1a00paTOPHBIM
000pyIOBaHUEM, XUMUYECKON TOCYI0N B COOTBETCTBUU C MHCTPYKIHUSMU Ha YPOKE U
BO BHEYPOUYHOM JESATEIbHOCTH;

XapaKTepU30BaTh PUHIIUIIBI KJaccu(UKauym  pacTEHUHU, OCHOBHBIE
CUCTEMATUYECKUE TPYIIbI PACTEHUM;

OpPUBOJAUTH TpPUMEpPHl BKiaga poccuiickux (B Tom uymcine H.U. Basunos, 1.B.
Muuypun) u 3apyoexxubix (B Tom uncie K. Jluaneit, JI. [Tactep) y4€HbIX B pa3BUTHE HAYK
O pacTeHUsX, rpudax, OaKTepusIX U apXxew;

OPUMEHSITH OMOJIOTMYECKUE TEPMUHBI M TOHATUS (B TOM UKcie: 00TaHUKA, SKOJIOTUs
pacTeHu, MUKOJIOTHUS, aJblOJOTUs, MUKPOOHMOJIOTHS, OaKTEepUOJIOTHs, CUCTEMAaTHKa,
IapCTBO, OTAEJ, KJacc, CeMEHCTBO, poJ, BUM, *XKU3HEHHas (opMa pacTeHui, cpea
OOWTaHUsA, PACTUTEIBLHOE COOOLIECTBO, CIOPOBHIE PACTEHUS, CEMEHHBbIE pPACTEHMS,
KpacHbIE BOJOPOCIH, 3€JEHBIE BOJOPOCIHN, XapOBbI€ BOJAOPOCIIU, MXHU, MJIaAyHbI, XBOIILH,
NanoOpOTHUKH,  XBOWHBIE,  TOKPHITOCEMEHHbIE,  OakTepuH,  apxeu, TIpHOBbI,
CTPaMEHOIUIIOBBIE) B COOTBETCTBUU C TIOCTABJICHHOMW 3a/1auei;

pa3nuyaTh M ONHMCHIBATh J>KMBBIE M TepOapHbIE 3K3EMIULSIPbl PAcTeHMid, YacTU
pacTeHuid MO HM300paKEHHsIM, CXeMaM, MOJENSAM, MyJsbKaM, peiabedHbIM Tabaunam,



rpuOBbI TI0 U300paXKEHUAM, CXeMaM, MyJIsbKaM, OaKTepUH 10 U300paKEHUsM;

BBISIBIISITh TPU3HAKU KJIACCOB TOKPHITOCEMEHHBIX, WJIM IIBETKOBBIX, CEMEICTB
JIBYIOJIBHBIX U OJTHOJIOJIBHBIX PACTCHU;

OTIPE/ICTIATH CUCTEMAaTUIECKOE TIOJI0KEHUE PACTUTEIHFHOTO OpraHn3Ma (Ha mpumepe
MOKPBITOCEMEHHBIX, HJIM I[BETKOBBIX) C IOMOIIBIO OMPEACIUTEIbHON KapTOUKH;

BBITIOJHATH MPAKTUYECKUE W JabopaTopHble pabOThl MO CHUCTEMATHKE PAacTEHUM,
aJIbrOJIOTUM, MHUKOJIOTMM M MHKPOOHOJIOTMH, B TOM 4HCIIe PabOThl ¢ MUKPOCKOIIOM
C TOCTOSHHBIMH  ((UKCHPOBAaHHBIMH) W  BpPEMEHHBIMH  MHUKpOIpENnapaTaMu,
UCCJIeI0OBATENbCKIE PA0O0ThI ¢ UCIIOJIB30BAHUEM NMPUOOPOB U UHCTPYMEHTOB IIU(POBOIA
nabopaTopuu;

BBIJIEJISATh CYIIECTBEHHbIE MPU3HAKU CTPOEHUS U KU3ZHEACSITENbHOCTH PACTEHUH,
OakTepuii, apxeil, rpuOoB;

IPOBOJUTH ONKCAHUE M CPaBHUBATh MEXIY cO00il pacTeHus], rpuObl, OakTepuu,
apxe 10 33JaHHOMY IIJIaHy, JIeJaTh BBIBOABI HA OCHOBE CPaBHEHMUS;

OBJIaJICBaTh OCHOBaMM 3BOIIONUOHHON Teopuu Y. [lapBuHa, XapakTepu3oBaTh
OCHOBHBIE 3Talbl Pa3BUTHUS U KU3HU Ha 3eMJle, OMKMCHIBATh YCIOKHEHUE OpraHu3alun
pacTeHMi B X0/I€ 3BOJIIOLMU PACTUTEIILHOTO MUpa Ha 3eMIIE;

BBISIBJISITH UEPTHI IPUCIIOCOOJIEHHOCTH PAacTeHMM K cpele OOuTaHMsl, 3HauY€HUE
IKOJIOTUYECKUX (PAKTOPOB JJIsl pACTCHHIA;

NOHUMAaTh OCOOEHHOCTH HAJOPTaHW3MEHHOIO YPOBHSI OpraHU3alud >KU3HHU,
XapaKTepU30BaTh PaCTUTENIbHbIE COOOIIECTBA, CE30HHBIE U MOCTYyNAaTeIbHbIE U3MEHEHUS
PACTUTENbHBIX COOOILIECTB, PACTUTEIBLHOCTh (PACTUTENIbHBIN MOKPOB) MPUPOJIHBIX 30H
3emii, CBOOOAHO ONEPUPOBATH MOHATUSMHU: SKOCUCTEMA, 3KOJOTHYECKas MUpaMuja,
Tpoduueckas cetb, OnopazHooOpasue;

MPUBOIUTH MPUMEPHI KyJIbTYPHBIX PACTCHUN M WX 3HAYCHHs B JKU3HU UYEJIOBEKa,
XapaKkTepU30BaTh MPU3HAKU pAacCTEHUI, OOBACHATh HAJTMYME B MpeAesiax OJHOTO BHJA
pacTeHuid (opM, KOHTPACTHBIX IO OAHOMY M TOMY € MpPHU3HAKy, OINEpPUpPOBATh

NOHATUSAMU: (DEHOTHUI, T€HOTHUII, HACJIEICTBEHHOCTh U H3MEHYMBOCTh, pa3HOOOpa3ue
PaCcTeHU U MUKPOOTPAHU3MOB, COPT, LITAMM;

NOHUMATh IPUYMHBI U 3HATh MEPBI OXPaHbl PACTUTEIBHOTO MUpa 3eMJIH, CBOOOIHO
ONEepUpOBaTh MOHATHUSIMU: 0COO0 OXpaHsSEeMble MPUPOJHBIE TEPPUTOPUU (PE3EpPBATHI),
3alOBEAHUKY, HAlMOHAJIbHBIE MapKH, OuocepHble pe3epBaThl, 3HATh, YTO TaKOE
KpacHas knwura;

pacKpbIBaTh POJb PAaCTCHUM, TPpUOOB, OaKTEpWil U apxei, CTPAMEHOMMIOBHIX B
OPUPOAHBIX  COOOIIECTBAX, B  XO3AMCTBEHHOW JESATENBHOCTH  YEJIOBEKa U €ro
MMOBCEIHEBHOM KU3HH;

JE€MOHCTPUPOBaTh Ha KOHKPETHBIX IMpUMEpax CBA3b 3HAHUW MO OMOJIOTHH CO
3HaHUAMHU [0 MaTemaTuke, pusuke, reorpaduu, JIUTEpPAType, TEXHOIOTHH, MPEAMETaM
I'YMAaHMTApPHOTO 1IUKJIA, Pa3JINYHBIMHU BUJAMU UCKYCCTBA;

UCIOJb30BaTh METO/bl OHMOJIOTMH: MPOBOAUTH HAOJIOJEHUS 3a PACTEHUSIMU,
OakTepusiMu, Tpubamu, JUIIAHHUKAMH, OIKCHIBaTh MX, CTaBUTh MPOCTEHIINE



OMOJIOrMYECKUE OMBITHI U DKCIIEPUMEHTHI;

BJlaleTh NpuéMaMu paboThl ¢ OMOJOrMYECKOM HH(popManueil: GpopMyIupoBaTh
OCHOBAHUS I U3BJICUEHUS U 00001IeHusT HH(OPMALIUK U3 HECKOJIbKUX HCTOYHUKOB,
peoOpa3oBbIBATh HHPOPMAIIHIO U3 OJTHOM 3HAKOBOW CUCTEMBI B IPYTYIO;

CO3/1aBaTh MMCbMEHHBIE U YCTHBIE COOOLIEHMS, UCIIONb3Ys MOHATUHHBIN anmapar
U3y4aeMoro paszaena OWOJIOTHH, COINpPOBOXKAATh  BBICTYIUIEHHE IIpe3eHTalMen
C Y4€TOM OCOOEHHOCTEN ayAUTOpUN 00YHarOIIUXCS;

MPOSBIISATH MHTEPEC K YIIyOJIeHHI0 OMOJIOTMYECKUX 3HAHUW W BBHIOOPY OMOJIOTHUH
KaK po(HILHOTO MpeaMETa Ha YPOBHE CpeaHEro o0mero oopa3oBaHus i Oyaymieit
npo(heCcCUOHANIBHON JEATENBHOCTH B 00JIaCTH OMOJNOTMM, MEIMIMHBI, 3KOJOTHUH,
CEJIBCKOTO XO351CTBA, MUIIEBON IPOMBIIIJIEHHOCTH;

BIIAJETh NpuéMamMu padoThl ¢ MH(OpManuen: (HopMyIupoBaTb OCHOBAHUA IJIA
U3BJI€UEHUd M 0000meHns HWHPOPMALMK U3 HECKOJBKUX HMCTOYHUKOB (2-3),
npeoOpa3oBbIBaTh MH(OPMAIUIO U3 OJHON 3HAKOBOM CUCTEMBI B JIPYTYIO.

[IpeameTHbIe pE3yNbTaThl OCBOEHHUS NPOrpamMmbl Mo Ouosioruu (yriayOnEHHBIN
YPOBEHB) K KOHIy 0OOy4YeHus B 8 Kjacce:

XapaKTEPHU30BaTh 300JI0THI0 U1 MUKOJIOTHIO KaK OMOJIOTMYECKUE HAYKH, UX Pa3/eIIbl
U CBSI3b C IPYyTUMU HAyKaMU U TEXHUKOM;

XapaKTepU30BaTh MPHUHIUIBI KJIACCU(PUKALMKA >KUBOTHBIX, BHUJI KaK OCHOBHYIO
CUCTEMATUYECKYI0 KAaTETOPHIO, OCHOBHBIE CHUCTEMAaTUYECKHE TIPYIIbl KUBOTHBIX
(cTpekaronue, KoJibyaThle YEPBH, MOJUTFOCKH, TUIOCKHE YEPBH, YIEHUCTOHOTHE, KPYTJIbIE
YEpBH, XOPJIOBBIE);

MIPUBOANTH MPUMEPHI BKIaga poccuiickux (B Tom uncie A.O. Kosanesckuit, K.W.
Ckpsi6uH) u 3apyOexHbIX (B ToM unciie A. JleBenryk, XK. KioBbe, O. ['ekkenb) yu€HbIX B
pPa3BUTHE HAYK O )KUBOTHBIX;

MPUMEHATh OMOJIOTUYECKUE TEPMHUHBI W TOHATHUS (B TOM YHUCJE: MHKOJOTHS,
300JI0THSI, SKOJIOTHS KUBOTHBIX, ATOJIOTHS, AJIE0300JI0T U1, CUCTEMAaTHKa, IapCTBO, THII,
OTpsill, CEMEUCTBO, PO, BUJ, ’KUBOTHAsI KJIETKa, PUOHAs KJIE€TKA, )KUBOTHAs TKaHb, OPTaH
’)KMBOTHOTO, CUCTEMbI OPraHOB >KUBOTHOI'O, )KMBOTHBIM OPTaHW3M, IMUTAHUE, IbIXaHUE,
pPOCT, pa3BUTHE, KPOBOOOpaIlCHHE, BBHIACICHHUE, OIOpa, ABMKEHHUE, Pa3MHOXKCHHE,
MapTEHOT'eHE3, Pa3APa)KUMOCTh, pedieKc, OpraHbl YyBCTB, MOBEACHUE, cpeia OOUTaHUS,
IIPUPOJTHOE COOOIIECTBO) B COOTBETCTBUH C IOCTABICHHOM 3a/1aueii;

packphIBaTh OOIME TPU3HAKKA >KHUBOTHBIX W TPUOOB, YPOBHU OpTraHU3AIUU
YKHBOTHOT'O ¥l TPHOHOTO OPTaHU3Ma;

CpPaBHUBATH KUBOTHBIC TKAHHU U OPTAHBI dKUBOTHBIX MEXKITY COOOMH;

CpaBHMBATh CHUCTEMbl OPTraHOB MEXIAy COO0ON M ONpenensaTh 3aKOHOMEPHOCTU
CTPOEHUS CUCTEM OPTaHOB B 3aBUCUMOCTH OT BBIMIOJHAEMON MU (yHKIIUH;

ONMCHIBATh CTPOCHUE M KU3ZHEACATEIBHOCTh >KUBOTHOTO OpraHMW3Ma: OMNOPY U
JBUKCHHE, TIMTAHUE W IMHIIECBAPCHUE, JbIXaHUE M TPAHCIIOPT BEIIECTB, BBIACIECHUE,
PETYJISILNIO U MOBEACHHUE, POCT, PA3MHOKEHUE U PA3BUTHUE;



ONUCHIBATh PA3JIMYHbIE THUIBl PA3MHOKEHUS HKUBOTHBIX: T'MAPOCTATUYECKYIO
JIOKOMOLIMIO, JIOKOMOLMIO MpPU IOMOIIM THUIPOCKENETa, JOKOMOLMIO MPH MOMOIIU
PBIYAKHBIX KOHEYHOCTEH, THIbl KU3HEHHBIX IMKJIOB, MPSIMOE U HENpPSIMOE pa3BUTHE
y HaCEKOMBIX;

XapaKTEpHU30BaTh  MPOLECCHl  JKU3HEACSITENBHOCTH  JKMBOTHBIX  M3Y4YaeMBbIX
CUCTEMAaTUYECKUX TPYyNI: JABWKEHUE, NUTAaHUE, JbIXaHUE, TPAHCIOPT BEIIECTB,
BBIICJICHHE, PETYIISLUIO, TOBEACHUE, POCT, PA3BUTHE, PA3MHOKEHUE;

BBISIBJISITD MPUYUHHO-CJICICTBEHHBIC CBSA3U MEXIY CTPOEHUEM,
KU3HEICATENIBHOCTBIO U CPeJOoW OOWTaHWS JKUBOTHBIX M TIpUOOB HM3y4aeMbIX
CHUCTEMaTUYECKUX TPYyII;

pa3ianyaTh U ONUCHIBATh )KUBOTHBIX U IPUOBI U3yYaeMbIX CHCTEMAaTUUECKUX TPYIIL,
OTJIEJIbHBIE OpPraHbl U CUCTEMbI OPTaHOB KMBOTHOTO IO CXE€MaM, MOJIEISAM, MYJIshKAM,
penbedHBIM TabIHIIaM;

BBISIBJISITh IIPU3HAKHU KJIACCOB WIEHUCTOHOTUX M XOPAOBBIX, OTPSAJIOB HACEKOMBIX U
MJIEKOITUTAIOIIUX;

BBINIOJIHATH IIPAKTUYECKUE U JIAOOPATOPHBIE padOTHI 10 MOP(OJIOTUH T'PUOOB, MO
MOP(OJIOTUH, AaHATOMUH, (PU3HOJIOTUN U MOBEJCHUIO )KUBOTHBIX, B TOM YHUCJE pabOTHI C
MHUKPOCKOIIOM C MOCTOSIHHBIMU (puxcupoBaHHBIMH) U BPEMEHHBIMU
MUKpOIpenaparaMi, HCCIEI0BATEIbCKHE pPabOThl € MCHOJIb30BaHUEM NPUOOPOB U
MHCTPYMEHTOB LU POBOH J1abopaTopuy;

CpaBHMBATh MPEACTABUTENEH OTIEIbHBIX CHUCTEMATUYECKUX TPYIIl KUBOTHBIX U
rpuOOB U JIeNIaTh BBIBO/IbI HA OCHOBE CPABHEHUS,

KJIACCU(PUIIMPOBATh KUBOTHBIX HA OCHOBAHMM OCOOEHHOCTEH CTPOEHUA U
WH/IMBH1yaJIbHOTO Pa3BUTHS;

BBISIBJISATH YEPTHI IPUCTIOCOOICHHOCTH JKHBOTHBIX M TPHOOB K cpeie OOUTaHus,
3HAYCHHUE IKOJOTHUUECKUX (haKTOPOB JIJIsl JKHBOTHBIX; BBISBIIATh B3aMMOCBS3U JKMBOTHBIX
U TpUOOB B MPHUPOIHBIX COOOIIECTBAX, HEMH MUTAHUS;

yCTaHABJIMBATh B3aUMOCBSI3H MEXIY THIIOM MOJIOCTH Tejia, TUTIOM KPOBEHOCHOM U
BBIJICITUTEILHOU CUCTEMEL;

YCTaHABIIMBATh B3aUMOCBSI3H JKUBOTHBIX C PACTEHUSMU, TPUOAMU, TUITIAHHUKAMH U
OakTepusMHU B IIPUPOIHBIX COOOIIECTBAX;

yYCTaHABIIMBAaTh B3aWMOCBS3M MEXKIy CTPOCHHEM JKHBOTHOTO W  CpPEIOH
ero OOMTaHUS;

XapaKTEePU30BaTh JKMUBOTHBIX M TPUOBI IPUPOAHBIX 30H 3€MIIM, OCHOBHBIC
3aKOHOMEPHOCTH PaCIpOCTPAaHEHHUS JKUBOTHBIX U TPUOOB TIO IJIAHETE;

PacKpbIBaTh POJIb )KMBOTHBIX M TPHOOB B MPHUPOIHBIX COOOIIECTBAX;

PacKpbIBaTh POJIb TPUOOB B €CTECTBEHHBIX SKOCHCTEMaX M COOOIIECTBAX;

pacKpbIBaTh POJIb JOMAIIHUX W HEMPOAYKTHBHBIX KUBOTHBIX B JKM3HU YEJIOBEKA,
pPOJIb TPOMBICIIOBBIX JKWBOTHBIX B XO3SHCTBEHHOW JCATEIHHOCTA YEJIOBEKA U €T0
IMOBCEIHEBHOM  JKW3HHU, OOBSICHATH ~ 3HAYEHHWE  JKUBOTHBIX B  MPUPOJE
1 JKU3HM YEeJIOBEKA;



MTOHUMATh PUYUHBI U 3HATh MEPBI OXPaHbl d)KUBOTHOTO MHPa 3€MJIH;

MOHUMATh (YHKIIMHM OPraHOB M CHUCTEM OpPraHOB >KMBOTHOTO B KOHTEKCTE
aJarTaluy K OKPYX arUIen Cpeie;

JEMOHCTPUPOBaTh Ha KOHKPETHBIX MNPUMEpPAaX CBSI3b 3HAHUWA IO OHOJIOIMH CO
3HaHUSMU [0 MaTeMaTuke, (pusukKe, XUMHH, Treorpaduu, TEXHOJIOTMH, IperIMeTaMm
TYMaHUTAPHOTO HUKJIOB, PA3JIMYHBIMU BUJAMU UCKYCCTBA;

WCIIOJIb30BaTh METOJAbI OHOJOTHMH: MPOBOAWTH HAOMIOACHHS 3a >KUBOTHBIMH,
ONKCHIBATh KUBOTHBIX, HMX OpraHbl W CHCTEMbl OpPraHOB, CTaBHTh MPOCTEUIINE
OMOJIOTMYECKUE ONBITHI U SKCIEPUMEHTHI;

BIa/IeTh MpuEMaMHu paboThl ¢ HHQOpMaIue: (opMyITupoOBaTh OCHOBAHUS IS
U3BJIEUEHUd U 0000UIeHUsT HWH(OpPMAMU U3 HECKOJbKUX HCTOYHUKOB (3—4),
peoOpa3oBbIBaTh MHPOPMALIHIO U3 OJJHOM 3HAKOBON CUCTEMBI B IPYTYIO;

CO3/71aBaTh MUCbMEHHBIE M YCTHBIE COOOLIEHUS, UCIIONb3Ys MOHATUHUHBIN anmapar
U3y4aeMoro pasjiena OMOJOTUH, COMPOBOXKIATh BBICTYIIJICHUE MPE3EHTAIMEN ¢ yUYETOM
0COOEHHOCTEN ayIUTOpUN 00YYarOIIUXCSL.

[IpenMeTHble pe3yiabTaThl OCBOCHHUS MpOrpaMMbl MO Ouojoruu (yriryOJEHHBIM
YPOBEHB) K KOHITy 0Oy4YeHus B 9 Kjacce:

XapaKTEpHU30BaTh HAYKH O YEJOBEKE (AHTPOMOJIOTHUIO, aHATOMHMIO, (PU3UOJIOTHIO,
MEJIULINHY, TUCTOJIOTUIO, IIUTOJIOTUIO U JIPYTUE) U UX CBSI3U C IPYTUMH HAyKaMH;

OOBSACHATH TOJOKEHHWE YeJIOBeKa B CHCTEME OPraHUYecKoro MHpPa, €ro
MPOUCXOXKJCHHUE, MPHUCIOCOOJICHHOCTh K PAa3JUYHBIM JKOJOTHYECKUM (hakTopam,
OTJIMYMS YEJIOBEKA OT APYTUX )KUBOTHBIX, POACTBO YEJIOBEUECKUX PAC, OCHOBHBIE ITAIIbI
1 (haKTOPBI SBOTIOIMN YEIOBEKA;

MPUBOANTH NpHUMEpPbl BKiana poccuiickux (B Tom uyucine W.II. Ilasnos, N.N.
MeunukoB 1 Apyrue) u 3apyOexHsix (B ToM uucie II. Dpnux u apyrue) ydy€HbIX B
pa3BUTHE NMPEACTABICHUN 00 aHATOMUH, O (PU3UOJIOTHH U JPYTUX HAYKAaX O YEJIOBEKE;

MPUMEHATh OUOJIOTMYECKUE TEPMHUHBI M MOHATHS (B TOM YHCIIE: ILIMTOJIOTHS,
TUCTOJIOTHS, AHATOMHUSl 4YEJIOBEKa, (PU3HMOJIOTUS YEJIOBEKa, T'MITMEHAa, aHTPOIOJIOTHS,
HKOJIOTUSl 4YENIOBEKa, KJIETKa, TKaHb, OpraH, CHCTeMa OpraHoB, MHTAHHE, IbIXaHUE,
KpoBooOOpalieHre, 0OMEeH BEIIECTB U MPEBpAIICHUE SHEPIUH, JIBH)KEHUE, BbIACIICHUE,
pOCT, pa3BUTHE, MOBEACHHE, PA3MHOXKEHHE, Pa3Ipa)kKUMOCTb, PEryJslus, FOMEOCTas,
BHYTPEHHSIS Cpella, UMMYHUTET) B COOTBETCTBUU C TTOCTABICHHOM 3a/1auei;

OPOBOJUTH OMNHMCAHUE IO BHEIIHEMY BHIY (M300pa)K€HUI0), cXxemaM OOIIuX
MPU3HAKOB OpraHM3Ma YeJOBEKa, YPOBHEH €ro opraHu3aluu: KJIEeTKH, TKaHU, OpraHbl,
CUCTEMBI OPTaHOB, OPraHU3M,;

CpPaBHUBATH KJIETKM Pa3HbIX TKAaHEW, TPYII TKaHEH, OpraHbl, CUCTEMbl OPTaHOB
4eJIoBeKa, MPOILIECChl KU3HENEATEIbHOCTH OpraHh3Ma 4eloBeKa, JesaTh BBIBOABI Ha
OCHOBE CPaBHEHUS;

XapaKTepU30BaTh MEXaHU3Mbl CAMOBOCIIPOU3BEIECHMSI KJIIETOK, CPABHUBATh MUTO3 U
MeN03, XapakTepU30BaTh pOJIb KIETOYHOrO sApa B JEJIEHUU KIETOK, CTPOEHHE U
(YHKIIUM XPOMOCOM;



MPUMEHSTH OMOJIOTUYECKHE TEPMUHBI U MIOHATHUS (T€H, TeHEeTUYeCKas HHKEHEpUs,
OMOTEXHOJIOTUSI, aJULJIENb, TeHOTHUII, (PEHTOTHIL, CKPEIIUBAHUE), TIOHUMATh UX CYLTHOCTbD;
XapaKTeprU30BaTh OCHOBHBIE MOJIOKEHUS KIIETOYHON TEOpUH, 3aKOHBI ['. Mennens,
XpPOMOCOMHYIO TE€OpUI0 HacjeAcTBeHHocTH T. Moprana, 3akoH Xapau-BaiinGepra;

pa3nanyaTh OMOJIOTUYECKU aKTUBHBIE BEIECTBA (BUTAMHUHBI, (DEPMEHTHI, TOPMOHBI U
JPYTHUE), BBIABIATH X POJIb B Ipollecce OOMEHa BEUIECTB U MPEBPAILCHUS SHEPIHH;

XapaKkTepu30BaTh OMOJOTHYECKHE TPOIIECChl: OOMEH BELIECTB U MpEBpalllcHUE
DHEPryuW, NUTAaHWE, IbIXaHWE, BBIICIEHUE, TPAHCIOPT BELIECTB, ABUKEHHUE, POCT,
perynanuo QyHKIUNA, IMMYHUTET, pa3BUTHE, PAa3MHOKECHHIE YEIIOBEKA;

BBISIBJISITh TIPUYMHHO-CIICICTBEHHBIE CBSI3M MEXIY CTPOCHUEM KIIETOK, OPraHOB,
CUCTEM OpraHOB OpraHu3Ma 4YeJloBeKa M UuX (DYHKIUSAMHU, MEXKIYy CTPOCHHEM,
AKU3HECATEIbHOCTBIO U CPEION OOUTaHMSI YEIOBEKa,

OPUMEHATh OMOJOTMYECKHE MOJENU Ji BBISBICHHUS OCOOEHHOCTEW CTPOEHUS
1 (YHKIIMOHUPOBAHUS OPraHOB M CUCTEM OPTraHOB YEJIOBEKA;

MPUMEHATh OMOJIOTUUECKHUE TEPMUHBI U TOHATHS: MHUKpOQopa, MUKPOOHOM,
MUKPOCUMOUOHT;

OOBSCHATh HEUPOTYMOPAIBbHYIO PETYJSLIUI0 IPOLECCOB JKU3HEIEATEIbHOCTH
OpraHU3Ma YeJOBEKa;

XapaKTepU30BaTh M CpaBHUBAThb O€3YyCJIOBHBIE U  YCIOBHBIE pPEQIIEKCHI,
HACJIEICTBEHHBIE U HEHACJIEICTBEHHbIE TPOrPAMMBI MTOBEAECHUS, OCOOEHHOCTH BBICIIEH
HEPBHOU JIEATEIIBHOCTH YEJIOBEKA;

pa3nuyaTh HACJICICTBEHHbIE W HEHACJEICTBEHHBIC (MH(pEKIUOHHEIE,
HenH(EeKIMOHHbIE) 3a00JIeBaHUSI YEJIOBEKA, OOBSICHATh 3HAYEHUE Mep MPO(UIAKTUKU
B MIPEAYIPEKICHUN 3a007I€BaHUI YEIIOBEKA;

OOBSICHATh TPHUYMHBI HACJIEACTBEHHBIX 3a00JIEBaHUN YEIOBEKa, MEXaHU3MBI
BO3HUKHOBEHUSI HanboJiee pacnpoCTpaHEHHBIX U3 HHUX, MCIOIb3Ysl MPU 3TOM TOHATHUS:
IeH, MyTalMs, XpOMOCOMa, I'€HOM, CBOOOJHO ONEpPUPOBATh 3HAHUAMU O MPHUUYMHAX
pacpocTpaHEHHBIX  WH(GEKIMOHHBIX  3a00JieBaHMI  YENOBEKa,  MPHUHIIMIIAX
PO HIAKTUKY U JICYCHUS pACIIPOCTPAHEHHBIX MH(PEKITMOHHBIX 3a00JI€BaHUN YeNIOBEKa,
cBOOO/IHO pelllaTh KaueCTBEHHBIE M KOJMYECTBEHHbIE 3a/1a4H, OOBSCHATH HMPUHLHUIIBI
COBPEMEHHBIX OMOMEIUIIMHCKUX METOAOB, ITUKH OMOMEIUIIMHCKUX UCCIICAOBaHUI,

BBITIOJTHATH MPAKTUYECKUE W JTabOpaTopHbIe pabOTHI MO aHATOMHUH U (PU3HOJIOTHH
4eJioBeKa, B TOM YHCIie padOThl ¢ MUKPOCKOIIOM C MOCTOSIHHBIMU ((PUKCUPOBAHHBIMU) U
BPEMEHHBIMU MUKpOIIpEnapaTaMu, HUCCIeI0BaTebCKUEe pabOThl € HCIOJIB30BAHHEM
pruOOPOB U HHCTPYMEHTOB MU POBOI TabopaTOpuu;

pelmarth KaueCTBEHHbIE M KOJWYECTBEHHBIC 3aJaud, WCIOIB3YysS OCHOBHEIC
MOKa3aTeu 30pOBbs YEIOBEKa, MPOBOJIUTH PACUYETHl M OIEHUBATH TOJTYUYCHHBIC
3HAYCHUS;

apryMEHTHPOBATh OCHOBHBIC TPUHIUIBI 3J0POBOr0 00pasza >KU3HH, METOIbI
3aIlMTHl U YKPETUICHUsI 3/I0POBbS UeOBEKa: COATAaHCUPOBAHHOE MUTAHKE, COOJIIO/ICHUE
OpaBWJI JIMYHOW THUTHEHBI, 3aHATUS (QU3KYJIBTYpOW U CIOPTOM, palMOHAIbHAs
OpraHu3alys Tpya v MOJHOLIEHHOTO OT/IbIXa, TO3UTUBHOE YMOIIMOHAIbHO-TICUXHUYECKOE



COCTOSIHHE;

WCIOJIb30BaTh MPUOOpPETEHHBIE 3HAHUS U YMEHHUS I COOJIOACHUS 3I0POBOTO
oOpaza  ’XKW3HHM, COaJaHCUPOBAHHOTO  THUTaHUsA, (PU3WYECKOH  AKTHUBHOCTH,
CTPECCOYCTOMYMBOCTH, JIJIs1 UCKIIFOUEHHUSI BPETHBIX TPUBBIUYEK, 3aBUCUMOCTEH;

BJIa/IETh NMpuéMaMu OKa3aHHs MEPBOW MOMOIIM YEJOBEKY IMPH MOTEpEe CO3HAHUS,
COJTHEYHOM M TEIUIOBOM YJapax, OTPaBIICHUH, YTOIJICHHH, KPOBOTCUCHHH, TPaBMax
MSATKHX TKaHEH, KOCTe! CKelleTa, OpraHOB YyBCTB, 03KOTaX U OMOPOKCHHH;

BIaJeTh NpuéMaMu paboThl ¢ uHpopMaluel: ¢GopMyInpoBaTb OCHOBAHUS IS
W3BJICUYCHUA © 00001eHUss WHGOPMAIMU M3 HECKOJIBKMX MCTOYHHKOB (4-5),
npeoOpa3oBbIBATh HHPOPMALIHIO U3 O 1H O i 3HAKOBOM CUCTEMBI B APYTYIO;

MCIIOJIb30BaTh METO/ABI OMOJOTHH: HAONI0ATh, U3MEPSTh, OMHUCHIBATH OPTaHU3M
YeJI0BEKa U MPOIIECCHI €T0 KU3HEIEATEIBHOCTH, IPOBOJUTH MPOCTEUIITNE UCCIETOBAHUS
OpraHu3Ma 4ejoBeKa U OOBACHATH UX PE3yJIbTaThI;

coOJ0/1aTh MpaBuiia 0€30MaCHOTO TPyJa MpH padoTe ¢ yueOHBIM U J1a00paTOPHBIM
000pyI0OBaHUEM, XUMHUUECKOHN TIOCY 10 B COOTBETCTBUU C MHCTPYKIHUSAMHU Ha yPOKE U BO
BHEYPOYHOH 1€ATEIbHOCTH;

BIIQZETh NpuéMaMu paboThl ¢ HHPOpMauuen: (OopMyIHpPOBaTH OCHOBAHUS IS
U3BJICYEHUS U 00001IeHNs] MHDOPMALIUK U3 HECKOJIBKUX UCTOYHUKOB;

00BSACHSTH 3HaUEHUE PadOT MO pacundpoBKe TEHOMOB BUPYCOB, OaKTepHii, IpuOoB,
pacTeHUN M >KUBOTHBIX, XapaKTEPH30BaTh MOJAXOJbI K aHAIM3y OOJBIIUX JaHHBIX B
OMOJIOrMH, XapaKTeprU30BaTh €I U 3a/1a4l OMOUH(POPMATHKH;



TEMATHYECKOE

INJIAHUPOBAHME 7 KJIACC
HaumenoBanue
No KonnuectBo OCHOBHBIE BU/IbI JICSITEILHOCTH
pa3ziesioB U TEM [IporpamMmmHOE coaepKaHue
n/m 4acoB 00y4aronmxcs
y4eOHOTO MpeaMeTa
1. BBenenue
1.1 | Beenenue 5 [uTosnorus — HayKa O KJIETKE. O3HaKOMIIEHHE CO CTPOEHUEM

CoBpeMeHHas KJIEeTOYHasi TEOPHUSL.

Knerka — eqununa ctpoenus,
KU3HEJEITEIIBHOCTH U PA3MHOKEHUS
’KUBOTI'0. XMMHUYECKHUM COCTaB KJICTKH.
CTpyKTypHasi OpraHu3aius KICTKH.
DYKapUOTHBIE U TIPOKAPUOTHBIC KICTKHU.
Memb0pana. Llutonnazma. OpraHouibl.
Enunas memOpanHas cuctema KICTKH.
MuToxonapuu u nactuasl. Llutockener u
OpraHou/bl ABWKEHHUS. A npo. XpoMOCOMBI.
I'ensl. Y aBoenue xpomocoM. [nonaHocTh
ki1eTkd. Knetounbnii mukia. Muto3. Meiios.
Pasmuoxkxenue. TUnbl )XKU3HEHHBIX LIMKJIOB.
Bupycosorus — Hayka o BUpycax.

Bupycel — HekneTouHbIie (HOPMBI.

Bxnan poccuiickux u 3apy0eKHbBIX yUEHBIX
B pPa3BUTHE BUPYCOJIOTUU. BupycHbie
3a00JIeBaHUS PaCTEHUM, )KUBOTHBIX U
yesjoBeka. Mepbl IpopuIaKTUKY BUPYCHBIX

KJIETKH. McciieroBaHne XUMHUYECKOT O
COCTaBa KJIETKA. APTyMEHTUPOBAaHHE
JIOBOJIOB O KJIETKE KaK €IMHHMIIE
CTPOEHUS U KU3ZHENIEATEITbHOCTH
opranu3MoB. OnpeieeHue

110 BHELTHEMY BUTY (M300paxeHUsIM
Y CXEMaM) OPTaHOUJIOB KJIETKHU.
PackppiTie TEpMUHOB U IOHATHIA
«KJIETOYHOE SIAPO», «KXPOMOCOMBD»,
«ren». OObsICHEHHE KIIETOYHOTO
LUKJIa, IJICHUS A]1pa, Pa3HUILIbI
MEXKy MEHO30M U MUTO30M,
rarIOuHBIM U JTUTIIIOUTHBIM
HabopoM xpomocoM. PackpeiTue
CYIIHOCTH TEPMUHOB «0eCIoJI0¢e,
M0JIOBOE Pa3MHOKEHUE,
«GKM3HEHHBIN UK. OBlaseHne
npuémMamMu BEreTaTUBHOTO
pa3MHOKEHUA. PacKpbpITHE CYIIIHOCTH




3a0oneBanuii. CoBpeMeHHas
KJaccuuKalys OpraHu3MOB, OCHOBHBIE
npuHIuIbl. Knaccudukaius opraHu3MoB U
ABOJIIOIIMOHHOE yueHue. Teopus H3BOIOIUU
Yapibza [lapBuHa.

MeTobl HAy4YHOTO TO3HAHUS B OMOJIOTHH.
[TpaBuna paboThI CO CBETOBBIM
MHUKpPOCKOTIOM. BpeMeHHBIE 1 TOCTOSIHHBIE
MUKpoIpenapatbel. MeToauka
MPUTOTOBIICHUS BPEMEHHBIX
MUKpoIpenapaTtoB. MUKpOCKOMHS
OTITUYECKAas, JIEKTPOHHAS, CKAHUPYTOIIIAs,
30H/I0Basl.

Jlemoncmpayus OpTPETOB YUEHBIX,
MUKpodoTorpaduii KICTOYHBIX CTPYKTYP,
BBITIOJTHEHHBIX C TIOMOIIBIO Pa3TMIHBIX
TUTIOB MUKPOCKOTIHH.

Jlabopamopnsie u npakmuueckue
pabomot.

[IpaBuna TexHUKH O€30MaCHOCTH

IIpU POBEACHUN TAOOPATOPHBIX U
PaKTUYECKUX padoT.

OCHOBBI MUKPOCKOITUH: TPUTOTOBIICHHUE
BPEMEHHBIX IIpernapaToB U paboTa ¢
MuKpockornom. OdopmiieHHne pe3yIbTaToB
paboThl C MUKPOCKOTIOM

TEPMHHOB «TaMeToQuT» U
«CTIOPOPUTY.

O3HaKOMJIEHHE C TUITAMU
KU3HEHHBIX I[UKJIOB.
AprymMeHTHpOBaHHE JOBOJIOB

0 BUpYCax, KaK HEKJIETOYHBIX
¢dopmax. O3HaKOMIIEHHE C BKJIAJOM
POCCHICKUX U 3apyOEeKHBIX YUEHBIX
B Pa3BUTHE BUPYCOJIOTHH.
O3HaKkOMJIEHHE C COBPEMEHHOM
KJ1acCU(pUKaluel OpraHu3MOB,

C 3BOJIIOLIMOHHBIM yueHreM Yapib3a.
JapBuHa. O3HaKOMIICHUE

CO CTPOEHHUEM U ITpaBUIaMH pabOThI
CO CBETOBBIM MUKPOCKOIIOM

HToro yacosB 1o teme




2. bakrepum u apxeu

2.1 | bakrepuu u apxeu 4 MukpoOuosorus — HayKa Br1rgenenue xapakTepHbIX ITPU3HAKOB
0 MUKpoopranuzMax. OcodeHHOCTH CTPOEHHUS U KU3ZHEIEATEIbHOCTH
CTPOCHUS MIPOKAPUOTHOU KIIETKH. OakTepuii u apxeil. UccnenoBanue
MHuoroobpasue GpopM KIETOK OaKTepHUii. CTPOEHHUS TPOKAPUOTHOMN KIIETKH
Poct u pazmuoxxenue 6akrepuid. Criopsl (Ha TOTOBBIX MUKpOTpEnapaTax).
6akrepuil. JKuznenearenbHoCcTh Oaktepuii: | CpaBHEHHE KIIETOK IIPOKApUOT U
aBTOTPO(HBIE U TETEPOTPOHEIE, sykapuot. Onucanue MHOrooopasus
aHa’poOHBIC U a3POOHBIC OAKTEPHH. dbopm 6akTepuii. O60CHOBAHUE POJIU
[{naHnoOakTepuu U UX POJIb B IPUPOJIE. OakTepHil U apxeil B mpupoie u
Oco0EeHHOCTH OpraHU3aluy apXel U uX JKU3HU YeJI0BEKA.
oTinnyus ot Oakrepuid. Posb apxeit u OrnrcaHue UCToIb30BaHUs OAKTEPHIA
OaxTepuil B BO3BHUKHOBEHUU 3YKapHOTOB. B IIponeccax KBalICHUAA,
PacnpoctpanéHHoCTh OakTepuil U apxeid, ux | CUJIOCOBAHMS, CBIPOACIUS U AP.
pOJIb B IPUPOJIE U )KU3HU YesloBeKa. Poib ApPryMEHTUPOBAHHUE MEP
OakTepuil B OMOT€OXUMUYECKUX ITUKJIIAX. npo(pUIaKTUKU 3a00JIEBaHNH,
Jlabopamopnwie u npakmuueckue BBI3BIBAEMBIX OaKTEPUAMHU
pabomot.

N3ydyenne MeToa0B 1e3UH(PEKIUN U

CTEpWIIN3ALUH.

Nzyuenune mopdonorun Gakrepuii

Ha MUKPOCKOIMYECKUX MpernapaTax
Hrtoro yacos no teme 4

3. MHoroo0pa3sue 0JHOKJIETOYHbIX IYKAPHOT

3.1

Mmuoroo6pasue
OJTHOKJIETOYHBIX
9YKapUOT

4

OcHOBHBIE TPU3HAKHU OJTHOKJIETOUYHBIX
sykapuoT. CTpoeHue, IBUKECHHE, TUTAHHE,
PAa3MHOXKEHUE OJTHOKIIETOYHBIX

BhienieHne XxapakTepHbIX PU3HAKOB
OJTHOKJICTOYHBIX.
OOBbsicHEeHHE CTPOCHUS




aBTOTPO(MHBIX U TeTEPOTPOPHBIX IYKAPUOT
Ha MPUMEPE ABTIICHBI U TPUIAHOCOMBI,
TPUXOMOHA/IbI U KUILIEYHOU JIIMOIHH,
uHpy30pun TyPeNbKu U MAISIPUITHOTO
TJIa3MOus, paguosipuid 1 popamuHUbE,
aM€ObI TIpoTesl, TMaTOMEH. 3HaUCHHE
OJIHOKJIETOUHBIX 3YKapUOT B IPUPOJIC U
*Ku3HU yenoBeka. ConHast 0051e3Hb, 00JI€3Hb
[ITaraca. Ko>xHbIil 1 BUCLIEpAJIBHBII
neitmmanmno3. Tpuxomonuas. JIsmMommo3.
Jlabopamopnsie u npakmuueckue
pabomot.

N3ydeHune 0HOKIETOUHBIX OPTaHU3MOB
110JI MUKPOCKOIIOM Ha BPEMEHHBIX U
(bUKCHPOBAHHBIX MUKpOIIpEnaparax

OJTHOKJIETOYHBIX, CITOCOOOB UX
TIePEIBIKEHUSI.

Habnronenue nepeaBuxeHus B BOAE
UHPY30pUH-TYyPEeTbKH U
WHTEpIpeTalrs JaHHBIX.
ApryMeHTHpOBaHWE TTPUHITUTIOR
310pOBOro 00pa3a >KU3HU B CBA3U

C MOTNaJJaHNEM B OpPTraHU3M YeJIOBEKa
Mapa3UTHYECKUX MTPOCTENIINX
(MansIpUiHBIN

MJ1a3MOJIUM, TU3EeHTEepUiiHas amEDa,
JAMOJTHS, CallbMOHEIIA U Jp. ).
AHanus 1 o1eHKa crioco0oB
BBIICIICHUS W30BITKA BOJIBI U
BPEIHBIX KOHECYHBIX MPOAYKTOB
oOMEHa BEIIECTB Y MIPOCTEUIIINX,
OOUTAOIINX B TPECHBIX U COJMEHBIX
BOJOEMAX.

N3roToBneHne MOJIENIN KIIETKU
IIPOCTEUILIETO

HToro yacoB nmo teme 4

4. Apxen.nacnmnble NJIN «KPACTCHUD»

4.1 | boranuka — HayKa 1
O pacTEeHUsX

Kpartkas ucropus pa3BuTus OO0TaHUKH.
Borannka 1 00bEKTHI €€ UCCIIEOBAHUIA.
O0BEM 1apcTBa «PACTEHUS» B COBPEMECHHOM
CUCTEME OpPTraHU4YeCKOTro Mupa. Pazmensl
6otanuku. CBs3b OOTAHUKU C IPYTUMH

O3zHakoMJIeHHE ¢ 00BEKTaMU
U3y4yeHus: O0TaHUKH, €€ pa3/iesiaMu.
PackpsITrie TEpMHUHOB U ITOHTUN:
MOpQOJIOTHS, AaHATOMMUS,
(bu3HoN0rus, CUCTEMAaTHKA PACTEHHIH,




OMOJIOTUYECKUMH HAyKaMU, MEIUIIMHON U
CEIBCKUM X0351CcTBOM. Postb O0TaHMKM

B ()OPMHUPOBAHNY COBPEMEHHOM
€CTECTBEHHO-HAYYHO! KapTHUHBI MUPA.
[TepcniekTuBBI pa3BUTHsI OOTAHUKU KaK
Hayku. [[puMeHeHne 00TaHNYECKUX 3HAHUI
yenosekoM. [Ipodeccuu yenosexka,
CBSI3aHHBIE C OOTaHUKOM.

Jlemoncmpayusn NOPTPETOB YUEHBIX,
YKVBBIX PACTCHHM, KOJUIEKIIUN U MYJISKEN

9KOJIOTHs, ITaJIe000TaHHKa.
YcTaHoBIIeHHE B3aMMOCBSI3U

C ApYyTMMHU HayKaMu. PackpbiTre
POJI 3HAHHUH O PaCTCHUX

JUTst 9estoBeka. IIposiBiieHne nHTEpeca
K PO eCCusiM, CBSI3aHHBIM

C U3YYCHHUEM PACTCHUH (OTTMCaHUEe
npodeccuii)

4.2

OO6mmast opraHu3arus
PacTUTEBHOTO
OpraHm3ma

PactutenbHas kneTka 1 €€ 0COOEHHOCTH.
PacturensHbie TkaHUu. OTKpBITHE
pacTUTENbHBIX TKaHeH. CTpoeHuE U
(yHKUIMU pacTUTENbHBIX TKaHel. [IpocTbie

U ClIO’KHbIe TKaHu. OOpa3oBaTebHbIE,
IIOKPOBHBIE, OCHOBHBIE, MEXaHUYECKUE,
IIPOBOJSIINE TKAHM.

Oprassl ¥ CUCTEMBI OPTaHOB PACTUTEIBHOIO
OpraHu3Ma, UX B3auMOCBs3b. PacTUTENbHBIN
OpraHM3M Kak eIMHOoe 1enoe. BereraTuBHble
Y TEHEPATUBHBIEC OPTaHBbl.

Jlemoncmpayus ONBITOB 110 OOHAPYKEHUIO
B CEMEHAX PaCTEHUI BOJbl, MUHEPAIBHBIX U
OpraHMYECKHX BEIECTB, Kpaxmaia, OeiKa u
xKupa.

Jlabopamopnuie u npakmuueckue

pabomot.

BrisiBneHue conofuuHEHHOCTH
YPOBHEN OpraHu3alnuu
MOJIEKYJISIPHOTO, KJIETOYHOTO,
TKaHEBOT'0, OPTaHHOT'0, CUCTEM
OpPraHoB U 1I€JIOr0 OpraHu3Ma.
HccnenoBanne U aHAIN3 TOTOBBIX
MHUKPOITPENAPATOB TKAHEW PACTCHUM.
Y cTaHOBIIEHUE B3AMMOCBSI3EH MEXKTY
O0COOEHHOCTSIMHU CTPOEHUS U
byHKIUSIMH TKaHEH




N3yuenune cTpoeHus pacTUTENBHBIX KIETOK
Ha TOTOBBIX U BPEMEHHBIX MUKpOIpernaparax.
Hab6nronenue nporecca mia3Monnsa u
JIETIa3MOJIM3a B PACTUTENIbHBIX KJIETKaX
0] MUKPOCKOIIOM.

N3ydenune ocobeHHOCTEN CTpOeHUS TKaHEeH
pacTeHui Ha TOTOBBIX U BPEMEHHBIX
MUKpoOIIpenaparax.

N3yuenune cTpoeHUs: OPraHoB PacTeHUN

Ha JKUBBIX 00BEKTaX U repOapHbIX 00pa3iax

4.3

CnopoBble pacTeHus

Kpacnsie, 3enénsie u XapoBbie BOJOPOCIH.
AJIBroJIorusi — HayKa 0 BOJOPOCIISIX.
Bonopocnu — HeTakcoHOMHYECKas TPyIIna
OpraHU3MOB, TTPUCTIOCOOICHHBIX K KU3HU
B BOJIHOM Cpeie, OTHOCSIIIMXCSA

K pa3IUIHBIM [IAPCTBAM B COBPEMEHHOM
CUCTEME OpraHu4eckoro mupa. Mecro
KPAaCHBIX, 3€JIEHBIX U XapOBBIX BOJIOPOCTIEH
B COBPEMEHHOM CHUCTEME OPTaHUYECKOTrO
mupa. OCOOEHHOCTH UX CTPOCHUS,
Pa3MHOXKEHUS Y KU3HEHHBIX ITUKJIOB

Ha IPUMEPE XJTAMHUJIOMOHAJIbI, XJIOPEILIHI,
KJ1a70OPBI U YIIBBBI, CIIUPOTUPHI U XapHI,
nophupskI.

Bypsie Bogopocin, nx TaKCOHOMUYECKOE
MOJIOKEHUE BHE 1[apCTBa PACTEHUN.
JKvizHEHHBIE ITUKIIBI TAMUHAPUU (MOPCKast

Onuncanune 3akOHOMEPHOCTEN LIUKIIOB
pa3BUTHA BoAOpoOcie. BeisiBienue
0COOEHHOCTEH pa3MHOXKEHUS U
LUKJIOB PAa3BUTHS Y BOJIOPOCIIEH.
HccnenoBanne CTpoeHUs
OJIHOKJIETOYHBIX U MHOTOKJIETOUHBIX
Bogopociiel. OO0CHOBaHHE POJIU
Bojopocieil. O60CHOBaHKE
MOJIOKEHUS OypPBIX BOJIOPOCTEH

BHE 1IapCTBa PACTCHUM.
Hccnenosanue crpoeHus u
YKU3HEHHOTO IIUKJIA IJAMUHAPUH.
Knaccudummuposanue pacteHuit

Ha OCHOBE UX MPUHAIJIC)KHOCTH

K OIIPEIEIIEHHOW CUCTEMATUYECKOU
rpymnmne. OnucaHue CUCTEMaTUYECKUX
rpynn [I[pumeHeHre TepMUHOB:




Karmycra) u pykyca. Pacripoctpanenue u
sKkosorus. Posb B mpupoie v 3HaUeHHe

B ’KU3HU YEJIOBEKA.

[IpouncxoxieHue BbICIINX PAaCTEHUN
(3MOpHO(HT) OT XapOBBIX BOJOPOCTIEH.
CoBpeMeHHBbIE MOAXO0/Ibl K CUCTEMATHKE
pacTeHuil.

MoxoBuanble win Mxu. O01mas
XapaKTepUCTHKA, CTPOCHUE U
AKU3ZHENIEATEIbHOCTh, )KU3HEHHBIHN ITUKII
MX0B. MHOroo0Opasue MXOB.

Kykyuikus 51€H u charaym.
PacrmipocTpanenue u 5K0JI0rus MXOB.
3Ha4YeHUE MXOB B IIPUPOJIE U
KU3ZHENIEATEIIbHOCTH YeJIOBEKA.
Topdoobpazopanue. [leu€HOUHUKY 1
AHTOLEPOTOBBIE.

[TnaynoBunnbie (riayHsl). O0mas
xapakTepuctuka. Mopdonoruueckue
0COOEHHOCTH BEr€TaTUBHBIX OPIaHOB.
Oco0eHHOCTH OpraHu3aIuy, )KU3HEHHOTO
UKJIa TiayHa 0ynaBoBuHoro. [Tonosoe
MOKOJICHHUE, PeAYKIIMs raMmeToura.
PacnipocTpanenue u skonorus
IUTAYHOBUIHBIX. 3HAYEHUE B PUPOJIE U
UCI0JIb30BaHUE YesoBeKoM. Mickonaembie
IIayHOBUIHBIE. PO HCKOMaeMBbIX

LApCTBO, OT/EI, KJIACC, MOPSAIO0K,
CEMENCTBO, poJ, BUI. PackpeiTre
CYIIHOCTH TEPMHUHA «IOITYJISLIHS.
Onuncanue 3aKOHOMEPHOCTEN LIUKIIOB
pa3BUTHSA pacTeHUl. BrisiBieHue
XapaKTEePHBIX MPU3HAKOB CIIOPOBBIX
pACTEHUIA: KPACHBIX, 3€JEHBIX U
XapOBBIX BOJIOPOCIEH, MOXOBUIHBIX,
MarnopOTHUKOBUIHBIX,
IJIAyHOBUIHBIX pacTeHnil. Onucanue
MHOT000pa3us pacTeHuil. BeisiBnenue
0COOEHHOCTEH pa3MHOXKEHUS U
LMKJIOB Pa3BUTHS Yy BOJIOPOCIIEH,
MXOB, TAIIOPOTHUKOBUIHBIX.
BrinosiHeHNE TPaKTUUECKUX U
71a00paTOPHBIX padbOT

M0 CUCTEMATUKE PACTCHUM HA KUBBIX
pacTeHusIxX U repoapHbIX 00pasIax.
HccnenoBanue cTpoeHUst MXOB,
NaropOTHUKOB, XBOILIEH U IJIAYHOB.
O6ocHOBaHKE POJIM MXOB,
NarnoOpOTHUKOBUIHBIX,
MJIayHOBUHBIX B IPUPOJIE U KU3HU
YeJIoBeKa




MJIAYHOBHUIHBIX B PACTUTEIHLHOM ITOKPOBE
aJI€030MCKOM 3pbI U B 00pa30BaHUU
KaMEHHOTO YTJIS.

[TarmopoTHUKOBUAHBIE (TATIOPOTHUKH U
xBomn). O01Iast XapaKTepUCTHKA
NanopOTHUKOBUIHBIX. OCOOEHHOCTH
OpraHM3allM BETETaTUBHBIX OPraHOB,
YKU3HEHHOT'O LIUKJIA XBOIIA ITOJIEBOTO.
CrtpoeHue 1 )KU3HEAEATEIbHOCTb
ManopOTHUKOB. JKU3HEHHBIN UK
NaropOTHUKOB Ha MpUMEpPE IIUTOBHUKA
MY’KCKOro. PacipocTpaneHue 1 3K0I0rusl
MANOPOTHUKOBUIHBIX. 3HAUECHUE B IPUPOJIC
U J)KU3HENIEATEIbHOCTH YeI0BEeKa.
Jlabopamopnsie u npakmuueckue
pabomot.

N3yueHnne ocoOGeHHOCTEN CTPOEHUS U
KU3HEHHBIX IUKIIOB OJTHOKJIETOUYHBIX U
MHOTOKJIETOYHBIX 3€JIEHBIX, XapPOBbIX

M KPacCHBIX BOJIOPOCTICH Ha )KUBOM U
repOapHOM Martepuase.

W3ydenne cTpoeHus 1 )KU3HEHHBIX [TUKIIOB
OypBIX BOJIOPOCTIEH Ha )KHBOM U TepOapHOM
MaTepuare.

N3yuenune ocobeHHOCTEN CTPOCHHUS
KyKYIIKHHA JIbHA U c(harHyMa (Ha )KUBBIX

U TepOapHBIX O0HEKTAX).




N3yuenne ocoOCHHOCTEH CTPOCHMSI TIayHA
OyJaBOBHIHOTO (Ha )KUBBIX M repOapHbBIX
00BEKTaxX).

N3yueHne 0cOOEHHOCTEN CTPOCHHMS XBOILA
MOJIEBOTO (HA KHUBBIX U TrepOapHbBIX
00BEeKTax).

N3ydeHune ocoOOEHHOCTEM CTpOSHUS
MaropOTHUKA IIIUTOBHUKA MY>KCKOTO

(Ha )KUBBIX U TepOaPHBIX 0OBEKTAX)

4.4

CemeHHBIC PaCTCHUA

I'onocemenHbie. BO3HUKHOBEHHE CEMEHH —
BA)KHBIN ATaIl B 3BOJIIOIIUN BBICIITUX
pacteHnuil. J[peBHUE CEMEHHBIE
MarnopoOTHUKH, UX POJIb B TAJIbHEHIIIEM
Pa3BUTUU CEMEHHBIX pacTeHuil. O01ue
MPU3HAKU CEMEHHBIX PACTCHUHN KaK
HanboJiee MPUCTIOCOOIEHHBIX

K CYIIIECTBOBAHUIO Ha CYIIIC.
['onocemeHHbIC — HETAKCOHOMUYECKAS
rpyIma ceMeHHbIX pacTeHui. O0mas
XapaKTepUCTUKA, OCOOCHHOCTH
OpraHu3alry rOJIOCEMEHHBIX. JKM3HEHHbBIN
IIUKJI XBOMHBIX HA MPUMEPE COCHBI.
Pa3noobpasue ronoceMeHHbIX. XBOHHBIE,
I'makrossie, CaroBHUKOBBIC, | HETOBEIEC.
PacnipocTpanenue u skonorus
rOJIOCEMEHHBIX. 3HAYEHUE B IPUPOAE U

B XO3SIMCTBEHHOM AESITSIbHOCTH YEIOBEKa.

BrisaBnenne ocoOeHHOCTEN
Pa3MHOKEHUS U LMKIIOB Pa3BUTHS
XBOMHBIX U IIBETKOBBIX PACTCHUM.
HccnegoBanue BHEITHETO CTPOEHUS
BETOK, XBOH, LIUIIEK U CEMSH
XBOMHBIX pacTeHuM (ejab, COCHa,
aucTBeHHua). O60CHOBaHUE POJIU
XBOMHBIX U [IBETKOBBIX PACTECHUM

B IIPUPOJE U KU3HH YEIIOBEKA.
BrisiBneHre XapaKTEpHBIX PU3HAKOB
[IBETKOBBIX PACTCHUH. Y CTAHOBJICHUE
B3aUMOCBA3EU MEXIY
0COOEHHOCTSIMU CTPOEHUS
MOKPBITOCEMEHHBIX PACTEHUM U X
CUCTEMATUYECKON
IIPUHAJIEKHOCTBI0. OnucaHue
MHOT'000pa3us IIBETKOBBIX

pacTeHui




Jlabopamopnvie u npakmuueckue
paoomeul.

N3ydeHune ocOOCHHOCTEM BHEITHETO
CTPOEHHUS BETOK, XBOH, IIUIICK U CEMSH
XBOMHBIX (€J1b, COCHA, TUCTBCHHUIIA).
[{BeTkoBbIC pacTenus. O01Ias
XapaKTEPUCTHUKA IIBETKOBBIX. CTpOCHUE U
AKU3HEAEATEIbHOCTh IBETKOBBIX. [[BETOK
KaK OpraH MoJ0BOTO Pa3MHOKEHUS

y HOKPBITOCEMEHHBIX PACTCHUI.
Pa3noo6pa3ue BETKOB: MPaBUIIbHBIE U
HernpaBuiIbHbIE, 000EMOoJIbIE U
pazaenbHONobIe. OQHOTOMHBIE U
IBYJOMHBIE pacTeHus1. ColBeTus
(cnoxwsie, mpocthie). [IBeTenue. PazButue
MUKpPO- 1 Meracnop. ['ameTsl. OnbuieHHE.
OmnonotBopenue. 3urota. J[BoitHoe
OIUIOJIOTBOPEHUE Y TOKPHITOCEMEHHBIX
(11BEeTKOBBIX) pacTeHuil. PaboTsI

C.I'. HaBammna. JKu3HeHHBII IUKII
I[BETKOBBIX.

ITmoasr u cemena. PasnooOpasue mio10B.
Cyxue u counsie mioasl. OTHOCEMSIHHbIE
Y MHOTOCEMSIHHbIE 1J10/1bl. COTIonusl.
CtpoeHue ceMsiH IBYI0JIbHBIX

U OJIHOJIOJIBHBIX pacTeHuid. PaznooOpasue
cemsH. PacipocTpaneHue nioq0B U CEMsH




B IIpUpoJie. Y CIIOBUSA POPACTAHUS CEMSIH.
Jpixanue cemsH. PazButue nmpopoctka.
PacmipocTpanenue mionoB 1 ceMsiH

B [IPUPOJIE.

NunuBuayansHOE pa3BUTHE PACTEHUN
(ontorenes). [lepuoasl oHTOrEHE3A:!
AMOPHOHATIBHBIN, MOJIOJIOCTH
(TOBEHUJIBHBII), 3p€TI0CTH (Pa3MHOKEHHS),
CTapOCTH (CEHUJILHBIN) HA TpPUMEPE
MOKPBITOCEMEHHOTO pacTeHus. Ctaguu
BEreTAallMOHHOTO MEpUOoia PaCTEHU Ha
MpUMepe 371aKOB (BCXO/Ibl, KYIIICHUE, BBIXO]]
B TPyOKY, KOJIOIIIEHHE, [IBETCHHUE,
CO3pEBaHUE).

Jlabopamopnvie u npakmuueckue
pabomot.

Nzyuenune mopdosiorun nBeTka (Ha >KUBBIX
U (UKCUPOBAHHBIX 0OBEKTAX).

N3ydenue pazHooOpa3us COIIBETHI

(Ha repOapHbIX 00pa3lax).

N3ydenue ctpoeHus 3aBsi3u LIBETKA U
CEMSITIOYKH IO/ MUKPOCKOIIOM

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

N3yyenne cTpoeHus 10408 U COTUIOINN

HUToro yacosB 1o teme
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5. CTpOQHHe U AKM3HEACHATCIbHOCTD CCMCHHBIX paCTeHI/If/i

5.1 | IToGer u moGeroBpie
CUCTEMBI

5

[To6er. Mopdoinorust nodera. CtpoeHue
0O0JIMCTBEHHOTO MobOera. Y3el.
Mexnoysnue. MeTamepHOCTb.
Pa3znooOpa3zue moderos. YKOpOUEHHBIE U
yIMHEHHBIE To0eru. BereratuBabie 1
reHepatuBHbie mooderu. Ilonoxenue nodera
B IIpOCTpaHCcTBE. BuponsmMeHEénHbIe modery.
[Touka — 3agatounbIit moder. CTpoeHue
nouku. PazHooOpasue noyex:
BETETAaTUBHEIC, BETC€TATUBHO-TCHEPATUBHEIC,
TeHEPATUBHBIC, OTKPBITHIE, 3aKPHITHIC.
Bepxymeunsie, 00koBbI€ (ITa3yIIHBIC) U
PUIATOYHBIC TTOYKH.

Crebenb. Mopdoiorus ctedst. Dopma
cTeOJiel y TPaBSIHUCTBIX M IPEBECHBIX
pacTeHuil.

Anatomus cte6nsi. Ctpoenue cteds
JBYAOJIBHBIX M OJTHOAOIBHBIX TPABTHUCTHIX
pacTteHuil. PacronoxeHue npoBOasIIX
Tka"eil. CTpoeHue cTedist IpeBECHbIX
pacTeHuil.

OyHKMU cTedsa. Mexanndeckas,
TpaHcniopTHas. BereratuBHoe pa3MHOKEHUE
LIBETKOBBIX PACTCHUM.

Jlemoncmpayus onvima — NepeIBIKEHNE
MUHEPaTbHBIX U OPTaHUIECKUX BEIIECTB

HccnenoBanue Ha KUBBIX O0BEKTAX
WIN Ha TepOapHBIX 00pa3iax
Mopdooruu noodera. Packpreitue
GbyHKIUH BUIOU3MEHEHHBIX TOOETOB.
Omnrcanue CTpOCHUS BETETaTUBHBIX U
T€HEPATUBHBIX MTOYEK. AHAIIN3
MOTIEPEYHOTO CIHJIA CTBOJIA
pactenuit. O3HaKOMJICHUE

C OCOOCHHOCTSIMU CTPOEHUS CTE0IIs
OJTHOJIOJILHBIX U JBYIOJIBHBIX
TPaBSIHUCTBIX PACTCHU;

C OCOOEHHOCTSIMU CTPOEHUS CTE0IS
JPEBECHBIX PACTECHUM.
Hab6ntonenue u ananus
nepeaBIKEHUS PAaCTBOPOB
MUHEPATBHBIX BEIIECTB B CTEOIAX
pacTeHui P X OKpaIIHBaHUU
TYIIbIO U YEPHWIAMH (TPABSIHUCTHIC
U IPEBECHBIC PACTECHHUS).
O6ocHOBaHKE MPUYNH TPAHCIIOPTA
BEIIIECTB B PACTCHUH




10 CTEOJII0, BUIOM3MEHEHHBIX ITOOSTOB.
Jlabopamopnsie u npakmuueckue
pabomot.

Nzyuenune mopdororuu modera Ha )KUBBIX
00BEKTaxX WK Ha TepOapHbIX 00pa3Iax.
N3ydenune cTpoeHUs: BET€TaTUBHBIX,
T€HEPATUBHBIX U CMEIIIAHHBIX MMOYEK.
Pa3noo6pa3zue mouek y JpeBeCHBIX
pacTeHuil.

N3ydenue nmonepeyHoro Cruia CTBojia
paCTEHU U aHAIU3 BIVSIHUSA
AKOJIOTMYECKUX YCIOBUI HA Pa3BUTHUE
pacTeHuil.

N3ydenune ocobeHHOCTE aHATOMUYECKOTO
CTpOEHHUS CTEOIs IBYIOJTBHBIX

Y OJTHOJIOJIbHBIX TPaBSHUCTHIX PACTEHUN
(Ha )KUBBIX 0OBEKTAX WM HA TepOAPHBIX
obpasmax).

N3yuenne ocoOCHHOCTEN aHATOMUYECKOTO
CTpOEHUSI CTEOJIs1 APEBECHBIX PACTECHUMH.
N3yueHue TpaHcrnopTa BEIIEeCTB B cTeOIIe.
N3ydenune metamopdo30B nodera

5.2

Jluct

Mopdonorus nucra. JIncroBas miacTuHKa,
OCHOBAHUE JIMCTA, YEPELIOK, MPUIUCTHUKHU.
Pa3noo0Opa3ue aucTheB: (hOPMBbI JIMCTOBBIX
MJIACTUHOK, )KMJIKOBAHUE JIUCTHEB, POCTHIE
U CIIOXKHBIE JIUCThS. JIncTopacnonoxeHue

HccnenoBanue Ha KUBBIX 00BEKTaX
WM Ha repOapHbIX 00pasiax
Mopdonoruu aucra. Packpeitre
(GyHKUNNA BUAOU3MEHEHHBIX JINCTHEB.
Hccnenosanue ¢ noMoIp1o




Y TUCTOBAs MO3anka. Buaonsmenenus
JUCTHEB U UX (PYHKIIHH.

AHaroMmus nucTa. OnuaepMa U yCTbHYHBII
anmnapat. Me3odusn. [lurmenTs! nucra.
[Tnactuael. XKunku (cocyaucro-
BOJIOKHUCTBIE ITyukH). OcOOEHHOCTH
CTPOEHHUS CBETOBBIX M TEHEBBIX JIUCTHEB.
@yHKIMY JUCTA. 3anacaronas, 3alluTHas,
BErE€TaTUBHOE Pa3MHOKEHHE U IPYTUe
¢ynkuuu. TpaHncnupanus 1 ra3000MeH.
BivisiHue BHEIIHUX YCIIOBUN Ha
TpaHcnupanu. PoToCUHTE3. 3HAYEHNE
¢porocunteza. Kocmuueckast posb 3e1EHBIX
pactenuit (K. A. Tumupszes). Jlucronas,
€ro MPUYHUHbI, MEXAaHU3M U 3HAYEHUE

B )KM3HU PACTECHHUS.

Jemoncmpayus onvimog: BLIIEICHUE
INUTMEHTOB JIMCTA HA IPUMEPE CIIUPTOBOM
BBITSDKKU XJIopoduiiia; oOpa3oBaHue
KpaxmaJa B 3€JIEHBIX JINCThIX HA CBETY
(¢urypsi FO. Cakca); BiusHME CUIIbI CBETA
Ha BbIJIEJIEHUE KUCIIOPOa BOJIHBIMU
pacTeHusIMHU (MOACYET My3bIPHKOB
KHCJIOpOAa).

Jlabopamopnuvie u npakmuueckue
pabomot.

N3yuenne mopdosaoruu JiMcTa Ha JKUBbIX

CBETOBOT'O MHUKPOCKOITA BHYTPEHHETO
CTPOCHUS JIUCTA.

O3HakomIIeHHE ¢ TUTMEHTaMHU JIUCTA.
PackpsITHE CYyIIHOCTH CBETOBOW U
TEMHOBOH (a3 porocuHTE3A.
OO0bsicHeHue 00pa3oBaHus Kpaxmania
B 3€JIEHBIX JTUCTHSAX HA CBETY
(¢urypst FO. Cakca).

YcraHoBIeHUE B3aUMOCBSI3H yCIIOBUN
Y MHTEHCUBHOCTH TIpoIiecca
dboTocuHTe3a; BIUsHUE GOTOCUHTE3a
Ha ypoxan. OnucaHue KOCMUYECKOU
pOJH 3€NEHBIX PACTEHUIN

(K. A. TumupsizeB). UccnenoBanune u
00BbSICHEHHE BEJIMUYUHBI
TpaHCIUPAINH B 3aBUCUMOCTHU

OT U3MEHECHUS (PaKTOPOB CPEIbI
(Temneparypa, BIIaXKHOCTb, BETED).

Y CcTaHOBIICHUE B3aUMOCBSI3EU MEXKITY
CTpOCHHEM U (DYHKIHMSIMU JINCTA




00BEKTax WM repOapHbIX 00pa3liax.
Tunst 1 GOPMYIIBI TUCTOPACTIONOKECHHSI.
HccnenoBanue aHaToMuu ucTa

C TTIOMOIIIBIO CBETOBOT'O MHUKPOCKOTIA.
Nzydyenne metamopdo30B JiHcTa
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Kopens 1 kopHeBbIe
CUCTEMBI

Mopdonorus kopHs. Bunbl kopHei. Turibl
KOPHEBBIX CHCTEM.

Amnatomus KopHs. 30HbI KOpHs. KopHeBoit
yexuK. CTpoeHrEe KOpPHS Ha MONEPEYHOM
Cpe3e B 30HE BCAaChIBAHUS.

OyHKINYU KOPHS. 3aKpEIJICHUE pACTEHUS

B cyOcTpate. BcacbiBanue u mpoBeicHUE
BO/JIbl 1 MUHEPAJIBHBIX BEIIECTB. 3aracaHue
MUTATEJIbHBIX BEILIECTB.

MuHepanbHOE IUTaHUE PACTEHUM.
[ToctynneHnre BOAbl U MUHEPATIbHBIX
BeniecTB. KopHeBoe naBieHue. DJ1eMEHThI
MUHEPAJILHOTO MUTaHUs (MaKpo- U
MUKPORJIEMEHTHI ). BeIpaimuBanue pacTeHuit
METOIaMU TUAPOTIOHUKHU U a3POIIOHUKH.

ObecnieueHue ycIOBUM AJIs IbIXaHUS! KOPHS.

Hpixanue kopHs. CHHTE3 OMOJIOTHYECKU
aKTUBHBIX BelleCTB. BeretatuBHoe
pa3sMHO)KeHUE. Bugonsmenenus KopHen u
X QyHKIUU.

Jlemoncmpayus OTpaCTaHUs NPUIATOYHBIX
KOpPHEW Ha ITPUMEpPE CMOPOIUHBI U APYTUX

UccnegoBanue Ha )KUBBIX 00BEKTAX
WIN Ha TepOapHBIX 00pa3iax
MOP(OJIOTUH KOPHS; BUTON3MECHCHUS
KopHeit. O3HaKoMIIEHUE C
AHATOMUYECKUM CTPOSHUEM KOPHS
Ha TOTOBBIX MUKpOIIpenaparax.
Hccnenoanue ¢ noMOIIbIO
CBETOBOT'O MUKPOCKOIIa CTPOCHUS
KOPHEBBIX BOJIOCKOB.

Onucanue nponecca NUTaHUA U
nbIxaHus KopHs. OObsICHEHUE
HE0OXOIMMOCTH BO3TyXa

JUTst pa3BuTUs KopHen. HaGmonenue
¥ aHAJIA3 TIPoIiecca MOCTYILICHUS
BOJIBI 3 TIOYBHI B KOPCHbD,
HarHeTaroUero JeMCTBUS KOPHS.
Uccnenoanue BIUsTHUS BO3TyXa
Ha pa3BuTue KopHel. Habmonenue
3a MPOIIECCOM BBIPAITUBAHUS
pacTeHui Ha pacTBOPE MUHEPATHHBIX
coJieil (MeTo1 TUIPOTIOHHUKH).
BrisBiieHre 1 aHAIN3 TPU3HAKOB




pPaCTEeHMI; MOCTYIICHUS BOJIBI U3 TIOUBbI
B KOPEHb, HATHETAIOIIETO JEHCTBUS KOPHS;
BHUJIOU3MEHEHHBIX KOPHEMN.
Jlabopamopnsie u npakmuyeckue
paoomeul.

N3yuenne Mmophonoruu KOpHS Ha )KUBBIX
00BEKTaxX WM repoapHbIX 00pa3nax.
N3yueHne aHaTOMUYECKOTO CTPOCHUS
KOpHS Ha TOTOBBIX MUKpOIIpenaparax.
N3ydenune cTpoeHUsI KOHYMKA KOPHS
IPOPOCTKA MIIEHULBI U IEPBUYHOTO
CTPOEHHUS KOpHS upuca (Wiu Apyroro
pacTeHus).

N3yueHue cTpoeHusi KOPHEBBIX BOJIOCKOB
C IOMOIIBIO CBETOBOI'O MUKPOCKOIIA.
Uccnenosanue BIUsiHUS BO3yXa

Ha pa3BUTHE KOPHEM.

N3ydyenne metaMmoppo30B KOPHS

HapylIEHUSI MUHEPAJIBHOTO TUTAHUS
Yy PaCTEHH Ha OCHOBE BU3YAJILHOU
nuarHoctuku. OObsCHEHUE
UCIOJIb30BAHUS 3€JIEHBIX YI00peHU
JUISl POCTA U pa3BUTHSI pACTCHUM.

Y cTaHOBIEHUE B3aUMOCBS3EM MEKTY
CTpOCHUEM U (PYHKIIUAMU KOPHS
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BereratuBHoe
Pa3MHOXKEHUE
pacTeHH

BereratuBHOE pa3MHOKEHUE LIBETKOBBIX
PACTEHMI U €ro 3HAYEHUE B €CTECTBEHHBIX
YCJIOBUSIX U B CEIIbCKOXO35IMCTBEHHOMN
npakTuke. OCHOBHbIE (HOPMBI
BET€TATUBHOTO Pa3MHOKEHUSA: KOPHIMU,
JUCTBSIMHM, HAA3EMHBIMU U MOI3€MHBIMU
noberamu. Pa3MHOKeHHE TPUBUBKOM.
Pabotsl 1.B. Muuypuna. Kiionuposanue
pacteHuid. MUKPOKJIOHAIBHOE

OBnanenue npuéMamu
BEr€TAaTUBHOTO PA3MHOXKEHUS
pacTeHuil Ha MpuUMepe KOMHATHBIX
pacTeHuil.

PackpeiTie CylHOCTA TEPMUHOB
«KJIOHUPOBAHUE PACTEHUI»,
«MUKPOKJIOHAJIbHOE Pa3MHOKEHUE
pacTEeHUN», «KJIETOYHAs! HUHKEHEPUS»




pa3sMHO)KeHue pacTeHnil. Knerounas
WHXEHEPHS KaK COBPEMEHHAsI TEXHOJIOT S
Pa3MHOXKEHUS PACTCHUI.

[Tousa. Pa6oTs! B.B. /lokyuaeBa o rouse.
XapaktepucTtuka no4ssl. PaznooOpaszue
nouB. [Tnogopoaue moussl. Y n00peHus.
HapyieHns MUHEpaIbHOTO MUTAHUS
pacTeHnil. ATpOTEXHUYECKUE TPUEMBI
00paboTku noussl. [loHsTHE O CEBOOOOPOTE
Y €ro 3HaA4Y€HUH ISl BBIPAIMBAHUS
CENBbCKOXO3SMCTBEHHBIX KYJIBTYDP.
Jlemoncmpayus cioco00B BEr€TaTUBHOTO
Pa3MHOXEHHUS Ha TPUMEPE KOMHATHBIX
pacTeHuil.

Jlabopamopnuvie u npakmuueckue
pabomot.

N3ydeHune MuTo3a B KOPENIKE JIyKa.
N3yyeHne KU3HEHHBIX UUKIIOB PaCTEHUN
Ha repOapHbIX o0pa3uax.

MeToabl MUKPOKJIOHAIBHOTO Pa3MHOKEHHUS
pacTeHui

5.5

Knaccudukamms
LIBETKOBBIX

Onnononbsubie U JIBygonbHbIe. CeMencTBa
1IBETKOBBIX. JIBy0JbHBIE: KpecTonBeTHBIE,
Po3ougetHsle, I1acn€énoBrle,
CrnoxHonBeTHBIC, MOTBUILKOBBIS
(bo6oBsIe), 3oHTHYHBIE. OTHOAOJIBHBIC:
3naku, AMapuInucoBbie, JIunennsle.

KnaccuduimpoBanme 0CHOBHBIX
KaTeropui CUCTEMaTUKU PACTECHUH.
[TpumeHeHnne OMONIOrMYecKux
TEPMHUHOB U IIOHATUI: CUCTEMATHKA,
LIapCTBO, OTAEII, KJIACC, CEMENCTBO,
pox, BuA. BelsiBIeHUE CyILIECTBEHHBIX




Opxuansie. OTAMYUTENBHBIE TPU3HAKH.
®opMyJIbl U AMArpaMMbl IIBETKOB.
Jlukopacty1ye 1 KyJIbTypHbIC
MPEJCTABUTENN CEMENCTB, UX 3HAUCHUE

B IPUPOJIE U UCTIOIH30BAHUE YETIOBEKOM.
Pacnpoctpanenue u 5K0JIOTUs IBETKOBBIX.
Jlabopamopnsie u npakmuueckue
pabomot.

N3ydyeHne oTIMYUTEIbHBIX TPU3HAKOB
MPEJICTABUTENIEN CEMENCTB
MOKPBITOCEMEHHBIX.

Onpenenenue npeacTaBUTEICH pa3InUHbIX
CEMEHCTB C HCII0JIL30BaHUEM
OIpeAeauTeNIe paCTeHUN W
OTIPEICIIUTEIbHBIX KAPTOUYEK

MPU3HAKOB PACTEHUI: OTIea
[TokpeITOCEMEHHBIE

(LlBeTKOBBIE), KITACCOB
(OnHOMONBHBIE,

JIBy10JIbHBIE) U CEMENCTB
(Kpecronernsie, [lacinénoBbie

u ap.).

Y cTaHOBIIEHUE B3AMMOCBSI3EN MEXKTY
O0COOEHHOCTSIMU CTPOEHUS
MOKPBITOCEMEHHBIX PACTEHUMN U UX
CHCTEMaTUYECKOU
MPUHAJIEKHOCTBIO.

Ilpakmuueckana paboma
«OrnpeneneHne CEMEMCTB U UX
OTJIMYUTEJIbHBIX TPU3HAKOB

0 CXeMaM, OMUCAHUSIM U
U300paKEHUSIM.

HccnenoBanue BUIOBOM
MPUHAJJICKHOCTH MOKPHITOCEMEHHBIX
pacTeHuil (OnmpeaeIuTeNlb pacCTCHUHN )»

HToro yacoB nmo teme
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6. Jxos0orust pacrenuii. PacteHusi B npupoaHbIX c0001IeCTBaX

6.1

DKOJOTHYs PaCTEHUM.
Pactenus

B IPUPOTHBIX
cooO1recTBax

7

Pacrenus u cpena oOuTaHusl.
Dxosornueckue hpakTopsl. Pactenus u
YCIIOBUSI HEKUBOUM MPUPOJIBI: CBET,
TEMIEpPaTypa, BIKHOCTh, MUHEPATbHBIN
COCTaB MOYBbI. JKOJIOTUYECKUE TPYIIIBI

PackpsbITre TOHATHI «3KOJIOTUYECKHE
(baKTOpbI», «IKOJIOTHYECKUE TPYTIIIHI
pacTeHui», «HUTOLIEHO3Y,
«OUOIIEHO3», «IKOCUCTEMAY.
OO6ocHoBaHKeE Mpoliecca pa3BUTHUS




pacTteHui. PacteHus u yciioBus »KUBOU
IPUPOABL: MPSIMOE U KOCBEHHOE
BO3/ICHCTBUE OPTraHW3MOB Ha PACTEHUSI.
B3anmocBsi3u pactennit Mexay co0oi u

C IPYTUMH OpPTaHU3MaMHU.

3HaueHUE MOYBEHHBIX OPTraHNU3MOB

JUIsl MUTaHus pacTenuil. Pusocdepa.
bakrepuanbhbie KiTyOeHbKH. MuKOpH3a
(9HII0- U SKTOMUKOpHU3a). 3eJIEHbIC
ya00peHHUS.

PactutensHoe cooOiiectBo (puToiieHO3).
buonenos. Oxocucrema. buopasnooOpasue.
BuoBoii coctaB pacTUTEIBHBIX COOOIIECTB,
JTOMUHHUPYIOIINE B HUX BUbI PACTCHUIA.
Pacnpenenenuie BUOB B paCTUTEIbHBIX
cooOiectBax. SApycHocTb. PactutenbHbie
coo0riecTBa: jieca, Jyra, 60J10Ta, TyHJIPBI,
nycTeIHU. [Iprcnoco0IeHHOCTh pacTeHU

K cpeqie 1 Mectam obutanus. CmeHa
pPacTUTENbHBIX COOOIIECTB. PacTUTENbHOCTD
(pactuTenbHbIM MOKpoB). Dropa.
B3anmocss3s oprannsmos. MHbekmonnbie
00J1€3HU pacTEeHUI U UX BO30YAUTEIH.
Bupycubie (Mo3anunas 6oJie3Hb Tabaka,
MEeCTPOJICTIECTHOCTD TIOJIbIIAHA U JAPYTHUE),
rpuOKOBbIE (prKaBUYMHA, MyYHHCTAs pOca) U
OakTepuasibHbIC (MOKpasi THUJIb)

pacTUTENILHOTO MUpa Ha 3eMJIe.
BrisiBnenue npumepon
BO3HUKHOBEHUS MPUCIIOCOOJIECHHOCTH
pacTeHul K cpeie OOuTaHusI.
OObsicHEeHHE B3aMMOCBSI3H
OpraHu3MOB




3a0oneBanus pacrenuid. UmmyHurer

y pactenui. [Ipyannbl pacnpocTpaneHus
WH(EKIMOHHBIX 0O0JIe3HEN PaCTEHUM.
[IpuHIUIIBE TPOYUIIAKTUKY U JICUSHUS
WH(PEKIMOHHBIX 00JIe3HEN pacTeHUM

B IIPAKTHKE PaCTEHUEBOICTBA.
IKCKypcuu uau 6U0e0IKCKypcuu.
N3y4yeHune BUJOBOTO COCTaBa U
AKOJIOTUYECKOTO COCTOSIHUS OTHOTO

U3 PACTUTENBHBIX COOOIIECTB PErHOHA.
Jlabopamopnuvie u npakmuueckue
pabomot.

N3yueHne ocoOEHHOCTEN CTPOCHUS
pacTeHUM pa3InYHBIX SKOJIOTUUECKHUX TPYIII

HToro yacoB mo teme
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7. PacTuTeJIbHBIH MUP H 1eATEIbHOCTD Y€JI0BEKA

7.1

PacturensHebiil Mup
U JESITEIBHOCTD
4eJI0OBEKa

3

PazButne pacturensHoro mupa. XKn3up
pacrenuid B Boge. [lepBbie Ha3eMHbIe
pactenus. OCBOEHUE PACTEHUSIMU CYILU.
Oranbl pa3BUTHS Ha3€MHBIX PACTCHUM
OCHOBHBIX CUCTEMATHYECKUX TPYIIIL.
Punnoduts! — nepBbie Ha3eMHbIE
cocyauctble pactenus. [losiBiieHne Tkanen
u oprasos. Poib 1peBHUX
NAIIOPOTHUKOBUIHBIX. Y CJI0KHEHUE
PaCTUTENIBHOTO MUPA B IIPOLIECCE
ABOJIIOLUN.

OnucaHue HeHTPOB MHOT000pa3us u
IIPOUCXOKIAEHHUS KyJIbTYPHBIX
pactenuii. PackpbiTue oHATHN:
3eMJIEEINE; KYJbTYPHBIE PACTECHHUS,
UCKYCCTBEHHBIH 0TOOD,
HACJIEACTBEHHOCTb, U3MEHYUBOCTD.
KnaccuduumpoBanue KyabTypHBIX
pacTEHU MO XO35MCTBEHHOMY
npu3Haky. Onrcanue MEeTo10B
BBIBEJICHUSI HOBBIX COPTOB
KYJIbTYPHBIX pacTeHUI Packpbitre




[Taneob6oTanuka. Mickomaemblie ocTaTKu
pactenuii. Okamenenoctu. OTHeYaTKu.
«OKuBbIe HCKOMMaeMbIe» Cpein
COBPEMEHHBIX PACTECHU.

KynbTypHbIe pacTeHus U ux
npoucxoxjenue. LleHTpsl MHOTOOOpa3us u
MIPOUCXOKIEHUS KyJIbTYPHBIX PACTCHUI
(mo H.. BaBuioBy). KynbeTypa
3emseaenus. KyiabTypHble pacTeHUs
CEJIbCKOXO03SIICTBEHHBIX YTO/IM: OBOIIHEIE,
ILJI0IOBO-SITOTHBIE, TIOJIEBBIE.
[IpencraBiieHus O CENEKINU U
OMOTEXHOJOTHHU. METO Il BHIBEICHUS
HOBBIX COPTOB pacTeHU. BO3HUKHOBEHUE
KOHTPACTHBIX MPU3HAKOB y PACTCHUIN
0JTHOTO BUJAa. VICKYCCTBEHHBINU OTOOD.
HacnenctBeHHOCTh, U3MEHYUBOCTb.
Co3aanue HOBBIX MPOAOBOJIbCTBEHHBIX
KyJbTyp. [IpogoBoILCTBEHHAS
6e3onacHocTh. banku ceMsH.

Pactenus roposa, 0coOEHHOCTb TOPOJICKOM
¢bopbl. 3aHOCHBIE U A00OPUTEHHBIC BU/IBI.
CuHaHTpOMHBIEC, COPHBIE PACTCHUS.
NuTtponyuentsl. [1apku, neconapku,
CKBEpBI, 00TAaHUUECKHUE Calbl, ICHIPAPHUH.
Ozenenenue. KomHaTHble pacTeHus,
IBETOBOJICTBO.

MPEJICTABICHUN O CEIEKIUU U
OMOTEXHOJIOTUH, UX POJIH B CO3/ITaHUU
HOBBIX MPOJIOBOJIBCTBEHHBIX
KYJIbTYD; IIPOJIOBOJILCTBEHHOM
Oe3omacHOCTH; OaHKaX CEMSIH;
KpuokoHcepBauuu. MccienoBanue
CEJIbCKOXO3SIMCTBEHHBIX PACTECHUN
pEruoHa; COPHBIX PaCTCHUHN peTruoHa.
BrisiBnenue uepr
IPUCIOCOOIEHHOCTU AUKOPACTYLIUX
pacTEHUI K )KU3HU B SKOCUCTEME
ropoaa. OG0CHOBaHHE MEP OXPaHBI
pacTeHuil.

Onucanue COBpeMEHHBIX
AKOJIOTMYECKUX MTPOoOIIeM

B COXPaHEHHUH PACTUTEIBLHOIO MUpa
3emun. OOBsICHEHNE POJTU U
3HAYEHUS KYJIbTYPHBIX paCTCHUI

B )KU3HM YEJIOBEKA




[TocnencTBus nESITEILHOCTH YelIOBEKa

B 3KocucTtemax. OxpaHa pacTUTEIILHOTO
mupa. BoccraHoBlieHHE YHUCIEHHOCTH
peaxkux BUAoB pacteHuit. Ocobo
OXpaHsieMbI€ MPUPOJIHBIE TEPPUTOPUHN
(manee — OOIIT): 3amoBeTHUKHU, 3aKa3HUKH,
HallMOHAJIbHBIC MTapKH, OMOoCchepHBIC
3anoBeHUKU. OxpaHa pacteHuid. Pactenus
Kpacnoit kauru Poccuniickoit @enepanuu.
IKCKypcuu uau 6u0e03IKCKypcuu.
Pa3BuTHE pacTUTEIBHOTO MHUpa Ha 3eMJie
(9KCKypcHUsl B TAJICOHTOJIOTMYECKUIMA

WJIM KpaeBeIUECKU My3ei).
Jlabopamopnwie u npakmuueckue
pabomot.

N3ydenne cenbCcKoX03iCTBEHHBIX
pacTeHU CBOEr0 PETHOHA.

N3ydeHune copToBbIX 0COOEHHOCTEN
KYJbTYPHBIX paCTCHUN

HToro yacoB mo teme

OBLIEE KOJIMYECTBO
YACOB I10 ITPOI PAMME
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8 KJIACC

HaumenoBanue
Ne

/1

KomnuectBO

pas3zenoB U TeM
9acoB

y4eOHOT O MpeaMeTa

[IporpammHoe coaepxaHue

OCHOBHBIE BUIBI A€ITEILHOCTA
o0yyJaronuxcs

1. I'pu6b1 1 rpuOONOI00HBIE OPraHU3MbI

I.1. | T'puGsl u 6
rpubonoa00HbIC
OpPTaHU3MBI

Muxkonorus — Hayka o rpubax. Oomas
XapaKTEPUCTHKA TPUOOB.
Mopdomorunueckue 0COOCHHOCTH
BereTaTuBHOTO Tena. ['udsl, Muiienui.
Oco0eHHOCTH CTPOEHHUSI KJIETOK 'PHOOB.
CXO0JICTBO M pa3yInuMsl C PACTCHUAMU U
KUBOTHBIMU. [IuTanue rpudboB
(cUMOMOHTBI, canpoTpO(dbI, APA3UTHI).
Pa3MHoxeHue rpuooB.

[1necueBsie rpubbl. Che100HBIE U SITOBUTHIC
TpUOBL.

3uromunieTsl. OCHOBHBIE YEPThI
OpraHu3aluy Ha IPUMEPE MyKOpa.

Ponb B mpupoie 1 )KM3HU YEeI0BEKa.
ACKOMMUIIETHI WJIA CyMYaThI€ TPUOBI.
OcoOeHHOCTH CTPOSHHUS U
KU3ZHEICITCIIbHOCTH, PACTIPOCTPAHCHHE U
sKojorudeckoe 3HaueHue. CTpoeHHne Ha
npumepe nennmia. OTHOKIETOYHbIE
aCKOMHUIICTHI — IPOXOKH. VcTionp30BaHme
JPOKKEN MpHU BhITIEUKE XJIe0a.

BrisiBiieH1E XapaKTepHBIX MPU3HAKOB
CTPOCHHUS U KUZHEACATEIbHOCTU
rpu0oB.

HccnenoBanne cTpoeHus
OJIHOKJIETOUYHBIX M1 MHOTOKJIETOYHBIX
rpuooB;

IIpolLecca Pa3MHOXKEHUS APOAOKEN;
CTPOCHMUS TIOJIOBBIX TEJ IUISTIOYHBIX
rpuboB.

OObsicHEHUE CXOCTB U PA3THUUN
rpuOOB C PACTCHUSIMU U )KUBOTHBIMU.
Onucanre MHOTO0Opasus
3UTOMULETOB, ACKOMHUIIETOB,
JUIIATHUKOB, 03U IMOMULIETOB

Ha TIPUMEPaxX TUITUIHBIX
npeacraBuresiei. BeisaBieHue
0COOEHHOCTEH CTPOCHUS U
KU3HEHHBIX ITUKIIOB TICEBIOTPHUOOB.
HccnenoBanue ctpoeHus u
KU3HEHHOTO ITUKJIA BO3OYINTEINS
dburodroposza kapTodens




[Tapazutuueckue npeacTaBUTENN
ACKOMMUIIETOB (BO30YIUTENN CIIOPHIHBH,
napiiy, My4YHUCTON POCHI U IPYTUE) U BPE,
HAHOCHUMBI UMH CEITbCKOMY XO3SIICTBY.
bazunnomuiietsi. O01Ias XapaKTepUCTHKA,
0COOEHHOCTH CTPOCHUS U Pa3MHOKEHHUSI

Ha MpUMepe MUISTIOYHBIX TPUOOB. 3HAUCHHE
rpuOOB B IPUPO/IC U B )KU3HU YEIOBEKA.
CbenoOHbIE U SJOBUTHIE TPUOHI.
[TapazuTtrueckue npeICTaBUTENN
0a3uIMOMHUIICTOB (TOJIOBHEBBIE,
pKaBYMHHBIC, HEKOTOPBIE TPYTOBBIE).
Muxopu3a u €€ 3HaYeHUE.
['pubononodHbIe Opranu3mMbl. OCOOEHHOCTH
CTpOeHHUs KJIETOK. OOMMIIETHI.
[Tapa3uTnueckue npeacTaBuTeNn
OOMHIIETOB Ha TipuMepe GUTOGTOPHI.
OO6mrast xapakTepuCTHKA
JUXEHU3UPOBAHHBIX TPUOOB (JIMIIIAMHUKHN).
Ocobennoctr MOpQoJIOTUN U
AHAaTOMHUYECKOTO CTPOCHUS JTUIIAaHHUKOB,
NUTaHUE U pa3MHOXKeHHe. MHorooOpasue u
AKOJIOTUYECKUE TPYIIbI JTUIIANHUKOB.
3HavYeHUe JTUIIAaHHUKOB B IPUPOJIC U
XO3IHMCTBEHHOM AEATEIbHOCTH YEIOBEKA.
NuaukaTopHas posib TUIIAWHUKOB.
JIMaiiHUKY — MMOHEPBI NPUPOIHBIX




COOOILIECTB.

Poub rpuboB B KpyroBopoTe BEIIECTB

B 9KocucremMe. Ponb rpuboB

B [T0YBOOOPA30BAaHUU U 00ECIICUEHU U
JI0I0pOAMs TOUBHI. bosie3HeTBOpHbIE
(mapazutudeckue) rpudbl. Muko3sl. Mepsl
pO(HUIAKTUKHA MUKO30B.
Jlabopamopnwie u npakmuuecxkue
paoomut.

N3yuenue ocoOeHHOCTEN CTpOeHUs
TJIOJIOBBIX TEN HUISTIOYHBIX TPUOOB

Ha MUKPOCKOIUYECKHX MpernapaTax u
MYJISDKaX.

N3yuenue cTpoeHus IIECHEBBIX TPHUOOB:
MyKOpa ¥ MIeHULIMJIIIA.

N3yuenune BIUsSHASI BHEITHUX (PaKTOPOB
Ha MPOIIECC PA3MHOKEHUS APOXIKEH.
N3yueHne cTpoeHUS U )KU3HCHHOTO KA
dbuTodTOpPHI HA )KUBOM U repOaApHOM
MaTepuare.

N3yuenune cTpoeHMS JINIIAHIKOB

(1Ha repOapHbIX 00pa3iax)

HToro yacosB 1o teme

2. dKuBorTHbBIC

2.1

300710THs — HAayKa
O JKUBOTHBIX

OO6m1ue u crienaibHbIE Pa3/iebl 300JI0TUH.

Kpatkas uctopust pa3BUTHS 300JI0THUH.
OO6mue u crenuanabHbIe METObI U3yUCHUS

O3HakOMIICHHE C 00BEKTaAMHU
M3y4E€HUS 300JI0TUH, €€ pa3/IeIIaMHu.
PackpeiTie TEpMUHOB U TTOHATHMN




AKUBOTHBIX. CBSI3b 300JI0TUH C IPYTUMU U
HayKaMu, MEJULIUHON U CEJIbCKUM
X034MCTBOM. 3HAUEHHUE 300JIOTUYECKHUX
3HaHUM 115 yenoseka. [Ipodeccun
YEJI0BEKA, CBSA3aHHBIE C 300JIOTUEH.
Jlemoncmpayusn NOPTPETOB YUEHBIX,
n300paKeHU, MoJieNiel )KUBOTHBIX,
MYJISIKU )KUBOTHBIX, BIIAKHBIX [IPENIApaTOB
U JIpYTOE.

Jlabopamopnwle u npakmuueckue
pabomot.

CocrapieHue pekoMeHaalui mo coopy
300JIOTUYECKUX KOJUICKIIHM.

Cocrapnenue onucanui mpogeccui,
CBSI3aHHBIX C 300JI0TUEM.

OO6mrast opranuzarys >)kUBOTHOTO OpTaHKU3Ma

300JI0TUH: TeIbMUHTOJIOTHS,
SHTOMOJIOTHSI, UXTUOJIOT U,
OPHUTOJIOTHS U JIp. Y CTAHOBJICHHE
B3aMMOCBSI3H C APYTUMH HAyKaMHU.
[TpumeneHnre OMOTOTHICCKHIX
TEPMHUHOB U IIOHATUH: 300JI0T U,
9KOJIOTHS, ITOJIOTHS KUBOTHBIX,
NaJe0300JI0TUs U Jp.

PackpeiTue ponu 3Hanui

0 KUBOTHBIX JIJISI YEJIOBEKA.
[IposiBneHue nnTepeca

K mpodeccusiM, CBI3aHHBIM

C U3YYCHHUEM KHUBOTHBIX
(omucanue podeccuii).
O3HaKOMJICHHUE C OOIIIMMH

U CIIeIIUATbHBIMU 300JI0TUYECKUMU
METOJIaMU UCCIICIOBAHMUSI.
[IpoBenenne HaOMOACHUI

C )KUBOTHBIMH: OITUCAHUE TIETIEH,
BBIJIBUKEHUE THITOTE?3
(mpenamnosioxkeHui), moJry4eHue
HOBBIX (hakToB. OnFIcCaHuE U
WHTEpIIpeTalysl JaHHBIX C LEJIbI0
000CHOBaHMSA BBIBOIOB.
Ogiajienue npuéMamu padoThl

¢ Ouosoruueckoit uHpopmanuen u eé
npeoOpa3oBaHue




2.2 | OcobeHHOCTH
CTPOCHMS YKUBOTHOM
KJIETKH

MHOrokIeTO4HOCTh. TKaHU )KUBOTHOTO
opranusma. CtpoeHue u GyHKIIUN TKAaHESH
’KUBOTHOTO oprann3Ma. Oprasbl U CUCTEMBI
OpPraHOB KMBOTHOT'O opranuzma. @opma
T€JIa )KUBOTHOTO, CHAMMETPUS TENA,
pa3Mepsl Tena.

Jlabopamopnwie u npakmuuecxkue
paoomot.

HccnenoBanne KIETOK IO MUKPOCKOTIOM
Ha BPEMEHHBIX MUKpPOIpenaparax.
CpaBHEHUE paCTUTENBHON U JKUBOTHOM
KJIETOK.

N3yueHne TKkaHel ) KUBOTHBIX

HccaenoBanue XMMHYECKOIO COCTaBa

opranusma. BrisiBiieHue
CYIIIECTBCHHBIX TPU3HAKOB
KUBOTHOM KJIETKHU.
OmnpeneneHre No BHENITHEMY BUIY
(M300pakeHUSIM U CXeMaM )
OpraHOMJIOB )KUBOTHOM KIJIETKH.
Ornucanue CTpoeHus 1
KU3ZHEJCATCIIbHOCTH KUBOTHON
kietku. MccnenoBanue

10T MUKPOCKOTIOM KHBOTHBIX
TKaHEU. Y CTAHOBJICHUE
B3aMMOCBS3E€N MEXKITY
OCOOEHHOCTSIMU CTPOEHUS U
GyHKIMUSIMHU TKaHEH.

VY cTaHoBIEHUE B3aMMOCBSI3EM
OpraHOB M CHCTEM OPTraHOB
’KUBOTHOTO OpPTaHU3Ma.
CpaBHeHUE CTPOEHHUS OPTaHOB U
CHUCTEM OpPTaHOB )KHBOTHBIX.
OOBsICHEHHUE TIPOIIECCOB
KU3ZHECATCIIbHOCTH KUBOTHBIX.
O3HaKkOMJIEHHE C YPOBHIMU
OpraHU3alluy KU3HU

HToro yacoB nmo teme

3. CTpoeHue 1 )KNU3HEAEATEJIbHOCTD )KUBOTHOI0 OPraHu3Ma
Opranu3sMeHHbI YPOBEHDb OPraHU3ALMHU HKU3HHU




3.1

IIutanue
Y JKUBOTHBIX

Ilumanue y scueomupix. DTAIbI TUTAHUSA
y AKUBOTHBIX. THUIBI MUTAaHUSA. DHIOLUTO3 U
ak3o1uTO3. Kitetounoe u nonoctuoe
nuieBapenue. [Ipoucxoxaenue
MULIEBAPUTENBHON CUCTEMBI. DBOITIOLUS
NUIIEBAPUTEIIBHON CUCTEMBI. Paznenenue
MUILEBAPUTEIHHON CUCTEMBI HA OT/IEIIBI.
Oco0EHHOCTH MUTAHUS PACTUTEIbHOS THBIX
KUBOTHBIX. OCOOCHHOCTH TUTAHUS
XUITHBIX )KUBOTHBIX.

Jlabopamopnsie u npakmuueckue
pabomot.

N3yyeHnne nutaHus MpOCTEUIETO

M0J] MUKPOCKOTIOM Ha BPEMEHHBIX
MUKpOIpenaparax.

N3ydenune nutaHus OTAEIbHBIX
NPEACTABUTENIEN PA3IIMYHBIX TPYIIIT
YKUBOTHBIX

3.2

Tpancnopt
Y dKUBOTHBIX

Tpancnopt y )kuBOTHBIX. Tpancnopt

y cTpekaromux u ryook. ITonoctu tena

y XKUBOTHBIX. [Iponcxoxnenue u crpoeHue
IIEPBUYHOM M0JIOCTH. PazBuTHe BTOPUYHOMN
(LIe7IOMHUYECKOM) TTOJIOCTH. DBOJIOIUS
MOJIOCTEN TeJa y )KUBOTHBIX. DyHKIIMN
IIEPBUYHOM U BTOPUYHOM ITOJIOCTH TEJIA.

[IpumeHneHne OMOIOTNYECKUX
TEPMHHOB M IIOHATUI: OMOpa,
JBIDKEHUE, TUTaHUE, UILIEBAPEHUE,
IbIXaHUE, BBIIEIIEHUE, Pa3MHOKEHHUE,
pOCT, pa3BUTHE, Pa3IPakKUMOCTbh,
nosezieHue u 1p. Onucanue CTpoeHus
Y )KU3HEEATEIbHOCTH JKUBOTHOTO
OpraHu3Ma: OIopa U JBUKEHUE,
MUTaHUE U TUIIEBAPEHUE, JbIXaHUE U
TPAHCIOPT BEILECTB, BBIACICHUE,
peryssiuus u NoBeJCHHE,
Pa3MHOXEHUE, POCT, U pa3BUTHE.
OObsicHEHUE POLIECCOB
KU3ZHENIEATEIIbHOCTH KUBOTHBIX.
OO6cyxneHue NpUIuHHO-
CJIEICTBEHHBIX CBS3EN MEXKIY
CTPOEHUEM U KU3HEEATEIBHOCTBIO,
CTPOEHHUEM U Cpeioi 0OUTaHUS
KUBOTHbIX. Habmonenus 3a
MPOLIECCAMMU JKU3HEACITENBHOCTH
KUBOTHBIX: JBUKEHUEM, TUTAHUEM,
JbIXaHUEM, IOBEJACHUEM, POCTOM U
pa3BUTHEM — Ha IPUMEPE
OJIHOKJIETOYHBIX 1 MHOTOKJIETOYHBIX
KUBOTHBIX (MHPY30pUH-TY(ETbKH,




[Ipn4urHBI BO3HUKHOBEHUS TPAaHCIIOPTHOM
cucreMbl. POpMUPOBaHUE KPOBEHOCHOM
cucteMbl. OyHKIIMN KPOBEHOCHOU CUCTEMBI.
3aMKHYTBIE U HE3aMKHYThIE KPOBEHOCHBIE
cucteMsl. CBsI3b TUIIA KPOBEHOCHOMN
CUCTEMBI CO CTPOCHHUEM IOJIOCTH TENA.
KpoBoo6pamenue. Cepaue. IBotorus
KPOBEHOCHOW CHCTEMBI Y II03BOHOYHBIX
YKUBOTHBIX

3.3

JlpIxanue
Y )KUBOTHBIX

Jp1xanue y uBOTHBIX. cnonb3oBanue
KHCIIOpOJa )KMBOTHBIMU. I dy3us.
JIpIxaHue MoBEpXHOCTHIO Teia. JpIXxaHue

y JABYXCJIOWHBIX )KUBOTHBIX. DOpMUpOBaHHe
JIBIXaTEJIbHBIX OPraHoB. /[pIXaHKe B BOJHOU
cpene. XKabOpsbl. JlpixaHue B Ha3eMHOM
cpene. Jpixanue npu noMoIIu Tpaxeu.
JIérkue. DBoONMA AbIXATEIBHOW CUCTEMBI
y MMO3BOHOYHBIX KUBOTHBIX

34

Brigenenue
Y )KUBOTHBIX

Brinenenune y xuBOTHBIX. OCMOC.
Ocmotuueckoe nasienue. CtpoeHue
BBIICTTUTEIIEHON CHCTEMBI Y )KUBOTHBIX.
OBOJTIONUS BBIACIUTEILHOU CUCTEMBI

y )KMBOTHBIX. BbIienmuTensHas cucrema
He(pUANAITBHOTO THUIIA.
[TpoTonedpuananbHas BbIACIUTEIbHAS
cucteMa. MertanedpuanaibHas
BbIIeTIUTENbHAs cucTeMa. CBs3b CTPOCHUS
BBIIETTUTENILHON CUCTEMBI C TUTIOM TIOJIOCTH

napHUU, 10°KI€BOTO YEPBS, MyPaBbs,
pBIO, BOpOHEI 1 J11p.). UccnenoBanue
NOBE/ICHUS KUBOTHBIX (OC, MUEN,
MYypPaBBEB, PBIO, NTHII,
MJIEKOTIUTAIOIINX ) U
(dbopMyIMpOBaHKE BBIBOJOB

0 BpOXJAEHHBIM U TPUOOPETEHHOM
noBeneHuu. O0cyKIeHue pa3BUTHS
TOJIOBHOT'O MO3ra IO3BOHOYHBIX
KUBOTHBIX U BOZHUKHOBEHUS
MHCTUHKTOB 3a00ThI O TIOTOMCTBE.
N3yueHue cTpoeHus siila U pa3BUTUSA
3apoasla Kypuusl. Onucanue
OCHOBHBIX 3TallOB OHTOT'E€HE3a.
PackpsiTie MexaHu3Ma
CaMOBOCIIPOU3BEHUS KIIETOK,
CYIIHOCTH MUTO3a U MEHO03a




Tena. BeaenurenbHble CUCTEMbI aKTUBHOTO
Tuna. MaJbUrueBble COCY Ibl. DBOJIIOIUS
MOYEK Y MO3BOHOYHBIX >KMBOTHBIX

3.5

Ornopa u ABMKEHUE y
KUBOTHBIX

Onopa u IBMKEHUE y )KUBOTHBIX. OpraHbl
JIBWXEHHUS y KIETKU. [ mapocraTuueckuit
ckenet. HapyxHbiil ckenet. BHyTpeHHUN
ckener. DOpMUpPOBAHUE PBIYAXKHBIX
KOHEYHOCTEW, TPABUIIO pbluara. JBOJIFOLIHS
OITIOPHO-JIBUTATEIILHON CUCTEMBI

y TTIO3BOHOYHBIX )KUBOTHBIX. CTpOEHUE
MbI. JIBukenue B Bojie. [1naBanue.
BrrrankuBaromas cuia. IlimaBarensHbIE
y3bIpu. JIBH>KEHHE B HA3EMHO-BO3AYIITHOM
cpene. [Tonér. [lonpemHuas cuna.
Paznuunbie THIEI TTONETA

3.6

Perymsmus
JKU3HEIEATEIbHOCTH
Y )KHUBOTHBIX

Perynsius »u3HenesITeIbHOCTH

y )KUBOTHBIX. HepBHas 1 rymopasnbHas
perysmus. OcoOeHHOCTH HEPBHOMU
perynsiuu. J{uddysHas HepBHas cucrtema.
[anrnuu. LentpanbHas u nepudepudeckas
HepBHas cuctema. Lledanuzanus.
DBOIONMS HEPBHOM CUCTEMBI

y TIO3BOHOYHBIX )KUBOTHBIX. [ OpMOHaNIbHAS
peryisius. OcoOeHHOCTH TOPMOHAIBHOM
perynsiunu. [Ipumepsl HEPBHOU U
TOPMOHAJIBHOMN PETYJISLINU

HToro yacosB 1o teme
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4. PazHooOpa3ue :KUBOTHBIX

4.1 | JIByXcloiHbIE U Tun Crpekaroiue, uin BrrsiBieHME XapakTepHBIX
TPEXCIIONHBIE Kumeunononoctueie. OcoOeHHOCTH IIPU3HAKOB, CTPEKAIOIINX:
YKUBOTHBIE U UX KJIETOYHOM OpPTaHU3alU. DTUAECPMUC U CIIOCOOHOCTH K pereHepaluu,
OCOOEHHOCTH. ractpoaepmuc. CTpeKaTeabHbIE KJIETKH. MOSIBJICHUE HEPBHOM CETH U,
JIByxcionHbIe JKW3HEHHBIN UK CTPEKAKOLIUX. B CBSI3U C 3TUM Pe(IECKTOPHOTO
YKUBOTHBIE dopmupoBaHue Mey3bl. JKU3HEHHBIN UK | TTIOBEJCHUS U JIp.

cu(OUAHBIX U TUAPOUTHBIX METY3. VY craHaBIMBaHKUE B3aUMOCBS3U
Kopamisr. MEX/1y OCOOEHHOCTSIMU CTPOEHUS
Jlabopamopnwie u npakmuueckue KJIETOK TeJla CTPEKAIOIIUX U UX
paoombul. dbyHkuaMu. Packpeitue posu
W3ydeHne cTpoeHus U )KU3HEIEATEIbHOCTH | OECIIONOro U IOJIOBOTO PA3MHOKEHUS
TUJIPBI. B KU3HH cTpekaronux. O0bsicHEHUE
N3ydeHne XuMU4IeCKOro COCTaBa CKeJeTa 3HA4YECHUS CTPEKAIOIUX B IIPUPOJIE U
KOJIOHUAJIbHBIX KOPAJJIOBBIX IOJIUIIOB KU3HU YenoBeka. Mccnenopanue
CTPOCHMS, IEPEABMUIKEHHS U TTUTAHUS
TUAPBI

4.2 | Tpéxcnorinbie DopMUPOBAHKE MOJIOCTH TENA. BrisiBieHME XapakTEpHBIX IPU3HAKOB

JKUBOTHBIE Oco0eHHOCTH U (YHKUIHUHA BTOPUYHOM TPEXCIOUHBIX KUBOTHBIX.

noJiocTy Testa. Oprasl BbIACIICHHUS:
npoToHedpuanu U Metaneppuauu. Oomuit
IJIaH CTPOEHUS TPEXCIOMHOIO KUBOTHOTO.
Oco0eHHOCTH OpraHu3aly TPEXCIOUHBIX
’KUBOTHBIX. bunarepanbHas (AByCTOPOHHSIS)
cumMeTpus. IlepBUUHOPOTHIE ) KUBOTHBIE.
TpoxodopHbie KUBOTHBIC. JIUHSIOMINE
YKUBOTHBIE. BTOpUYHOPOTHIE )KUBOTHBIE

HccnenoBanue nmpusHakoB
MPUCTIOCOOJICHHOCTH K CPeJie
oOuTaHUS TPEXCIONHBIX KUBOTHBIX,
apryMEHTHPOBAaHUE 3HAYCHHUS
MIPUCIIOCOOJICHHOCTH




4.3

Tun [1nockue yepBu

Oco0EeHHOCTH OpraHU3AIMH ITOCKUX
YepBer Ha PUMEPE MOJIOYHOW IUIAHAPUH.
CrpoeHne NOKpOBOB M KOKHO-MYCKYJIBHOTO
Mmemika. [lapeaxuma. Ctpoenue
MHIIEBAPUTEITBHOM, BBIACIUTEIBHOMN 1
HepBHOU cucteMm. [Ipucnocobienue
IUTOCKUX YEPBEU K MAPAZUTU3MY.
Cocanpmmkn. JKU3HEeHHBIN [TAKIT
MEYEHOYHOTO COCANBIIMKA. JICHTOUHBIE
yepBU. JKU3HEHHBIN UK HIUPOKOTO
JIEHTEA U ObIYBEro (CBUHOTO) IEITHS.
Jpyrue npencraButeny apasuTUIeCKuX
iockux yepselt. [Ipodunakrrka
3a00JIeBaHUH, BBI3BIBAEMBIX JIOCKUMU
YEPBAMHU.

Jlabopamopnsle u npakmuueckue
pabomot.

N3yueHune Ku3HEAEITENbHOCTH, BHEIITHETO
Y BHYTPEHHETO CTPOCHUS TPECHOBOHBIX
TJIOCKUX YEpPBEH.

N3yueHne cTpoeHus napasuTUYECKUX
MJIOCKUX YE€pPBEU Ha BJIaXKHBIX MpernapaTax

BrisiBneHmne xapakTepHbIX MPU3HAKOB
IJI0CKUX yepBei. OnpeneneHue

110 BHEITHEMY BUJY, CXEeMaM U
OINMCAHUSM MIPEACTABUTENEH MITOCKUX
yepsen. VccnenoBanne npu3HakoB
IPUCIIOCOOIEHHOCTH K Cpesie
oOuTaHUS MIIOCKUX YEPBEH,
apryMEHTUPOBAaHUE 3HAUCHUS
IPUCIIOCOOTIEHHOCTH. AHAIN3 U
OIICHWBAaHUE BIUSHUSA (PAKTOPOB
pHUCKa Ha 310POBBE YEIIOBEKA,
IPERYIPEXKICHAE 3apAKECHUS
TUTOCKUMHU YEPBSIMH

4.4

Tun Kpyribeie yepsu

Oco0EeHHOCTH OpraHU3alMK KPYTJIBIX
yepBeld. CTpOeHHE KPYTIIbIX YepBei

Ha [IPUMEPE YEIIOBEUECKON aCKapUIbl.
ITOKpOBBI ¥ KOKHO-MYCKYJIbHBIM MEILIOK
HematoJ. JIunbka. CTpoeHue u

BrisiBieHne XapakTepHbIX IPU3HAKOB
KpyIJibIX uepBeil. OnpeneneHue

10 BHEITHEMY BH]Y, CXEMaM U
ONMCAaHUAM IPEICTaBUTENIEH
KpyIJbIX yepBe. Mccnenosanue




(YHKITMOHUPOBAHNE CUCTEM OPTraHOB
HeMaTo 1. JKU3HEHHBIN ITUKIT 4eJIOBEUECKOM
aCKapu/Ibl.

Jlabopamopnsle u npakmuueckue
paoomut.

N3ydeHne cTpoeHus YeI0BEUeCKOM
(cBUHOI) acKapuabl

MIPU3HAKOB MIPUCIIOCOOTIECHHOCTH

K CpeJie 0OUTaHus y KPYTJIbIX YepBeid,
apryMEHTHPOBAaHUE 3HAYCHUS
IpUCIOCOOTICHHOCTU. AHATIN3 U
OLICHHWBaHUE BIUSIHUS (PaKTOPOB
pHCKa Ha 3/I0pPOBbE YEJIOBEKa,
peIynpexIeHUE 3apaKeHUsI
KpYTJIbIMU YEPBAMU

4.5 | Tun Konpuatsie Oco0eHHOCTH OpraHU3aliU KOJbYaThIX BrisiBIeHUE XapaKTEpHBIX MPU3HAKOB
YepBU YyepBel Ha MpUMEPE J0KIEBOTO YEPBHI. KOJIbYAThIX uepBer. OnpeneneHue

CrtpoeHre NOKpOBOB M KOKHO-MYCKYJIBHOTO | I10 BHEIITHEMY BHJY, CXEMaM U
Memka. Opraau3anys noJIOCTH TENA. ONMCAHUSAM IIPEACTABUTEIIEH
CtpoeHue nuieBapuTesbHOM, KOJIbUAThIX UepBeu. McenenoBanue
KPOBEHOCHOM, BBIICTUTCIILHON M HEPBHOW | IPU3HAKOB IPUCIIOCOOJIEHHOCTH
cucTeM. Pa3MHOKeHHE KOIbUATBIX YCPBEH. | K cpeie OOMTaHUs y KOJIbYaThIX
Pa3HooOpa3ue Koab4aThix YepBen. YEepBEil, apryMEHTUPOBAHUE
Jlabopamopnwie u npakmuuecxkue 3HAYEHUS NPUCTIOCOOIEHHOCTH.
paoombul. Uccnenoanue pediiekcon
N3ydyeHne BHENTHETO ¥ BHYTPEHHETO noxeBoro yepssi. OOOCHOBaHUE
CTPOEHUSI 10K IEBOTO YEPBSI. pOJIK uepBei B TOYBOOOpA30BAHUH
N3y4yeHne BHENTHETO ¥ BHYTPEHHETO
CTPOCHUSI METUIIMHCKOMN MUSIBKHU.
N3ydeHne cTpoeHUs MHOTOIIIETUHKOBBIX
yepBeu

4.6 | Tun Mostrocku Oco0eHHOCTH OpraHu3aIi MOJITIOCKOB. Ornucanue BHENIHETO U BHYTPEHHETO

Crpoenue Tena MOJUTIOCKOB. Penykius
LEJIOMHYECKON MOJIOCTU: TPUYHUHBI

CTpOCHUA MOJLUIFOCKOB, ITPOICCCOB
KHU3HCACATCIIbHOCTH. YcraHoBieHUE




Y niociencteus. PopMUPOBAHNE MAHTUMHON
MOJIOCTH U pakoBUHBL. CTpOEHUE U
(GYyHKIMOHUPOBAHUE CUCTEM OPraHOB
MOJLTIOCKOB. Pa3HOOOpasue MOJUTIOCKOB.
JIBycTBOpUaThIE MOJUTIOCKHU. bptoxoHorue
MOJUTFOCKH. ['0JI0BOHOTHE MOJUTIOCKH.
Jlabopamopnwle u npakmuueckue
pabomot.

N3yyeHne BHEMIHETO U BHYTPEHHETO
CTPOEHHUS IBY CTBOPYATOTO MOJUIKOCKA.
N3yuyeHne BHEIIHETO U BHYTPEHHETO
CTpOEHHS OPIOXOHOTOr0 MOJUTIOCKA.
N3yyeHne BHEMIHETO U BHYTPEHHETO
CTPOEHMS TOJIOBOHOTOT'O MOJUTIOCKA.
N3yueHne cTpoeHnst pakOBUH MOJUTIOCKOB

B3aMMOCBSI3H CTPOSHUS B 00pa3a
KU3HH C YCIOBUSIMU OOUTAHUS

Ha MpUMepe MPEeACTABUTEIICH TUTIA
Momntocku. HaGmronenue

3a MUTaHUEM OPIOXOHOTHUX U
JIBYCTBOPYATHIX MOJLITIOCKOB

B IIIKOJILHOM aKBapuyMe,
OTPE/ICJICHUE TUTIOB TUTAHUS.
UccnenoBanue pakoBuH 0€33y0KH,
TIEPJIOBHUIIBI, PYAOBHKA, KaTYIIIKH,
pamnaHbl ¥ KI1acCU(PUITMPOBAHKE
PAKOBHH IO KJIaCCaM MOJLTFOCKOB.
Y cTaHOBIEHUE B3aUMOCBSI3U MEKTY
pacceneHreM U 00pa3oM KU3HU
MOJUTIOCKOB. OOOCHOBaHKE POIU
MOJUIFOCKOB B IPUPOJIE U
XO3SIMCTBEHHOU JEATECIbHOCTH
JOJIe. ApTyMEHTUPOBAHHUE MEP
M0 OXpaHe PeJIKUX BUIOB MOJUTFOCKOB

4.7

Twun YnerucToHoTHE

12

Oco0eHHOCTH OpraHU3aAINH
YICHUCTOHOTHX. [111aH CTpoCHMS
YJICHUCTOHOI'OTO YKMBOTHOTO. PemyKius
BTOPUYIHOMN TIOJIOCTH TeJIA: MPUUUHBI U
nocieacTBys. Pa3nencHue Tena Ha OT/AeIIbl.
Koneunoctu unenncronorux. CTpoeHue u
(YHKIIMOHUPOBAHHUE CUCTEM OPraHOB
qIeHHCTOHOTHX. OpraHbl 1yBCTB

BrisiBneHre XapakTepHBIX MPU3HAKOB
MPEICTABUTEIIEN TUIIA
Unenucronorue. Onucanue
MPEICTABUTENIEN KIIACCOB
(PakooGpa3znbie, [TaykooOpasHsie,
Hacekomebie) o cxemawm,
H300paXKEHUSIM, KOJUICKIIUSIM.
HccnenoBanne BHEIIHETO CTPOSHUS




YIEHUCTOHOTHX. OCHOBHBIE FPYTIIbI
YJIEHUCTOHOTHX.

Kiacc Pakoo6pa3znbie. CTpoeHue u
Mopdoorust pakooOpa3HbIX Ha IPUMEPE
peuHoro paka. PaznooGpa3zue
PaKoOOpa3HBIX.

Kiacc Ilaykoob6pa3znsie. CTpoeHue u
Mopdoorust nayKooOpa3HbIX Ha IPUMEPE
nayka-kpectoBuka. PaznooOpaszue
MayKoOOpa3HbIX.

Kiracc Hacexomble. CTpoeHue 1 BHEIIHSASA
Moponorust HacekoMbix. KoHeunocTu u
POTOBBIE anmapaThl HACEKOMBbIX.
JKuzHeHHbIN UK HaceKoMbIX. HacexomMble
C HEMNOJIHBIM NpeBpaleHneM. Hacekomble
C MOJIHBIM NpeBpaieHueM. Kykorka.
OCHOBHBIE OTP#/Ibl HACEKOMBIX C HETIOJIHBIM
npeBpaiienuem: [IpsimokpbLbie,
[TomyxecTtkokpbuibie, B u [lyxoensr.
OTpsiapl HACEKOMBIX C TTOJHBIM
npeBpaiieHnem: JKecTKOKphUIbIE,
IIepenonyaTokpsLIbIE, JIBYKpBUIBIE,
Yemyekpsuible, biioxu.

Jlabopamopnuvie u npakmuueckue
paoomut.

M3yuyeHue BHEIIHETO CTPOEHUS U
KOHEYHOCTEH pakooOpa3HbIX.

N3yyeHne BHYTPEHHETO CTPOEHUS

MarCKoro KyKa, OIMcaHue
0COOEHHOCTEN €ro CTpOEHUs KaKk
MPEACTaBUTEINS KJIACCa HACEKOMBIX.
OO0cyxaeHue pa3HbIX TUIIOB
Pa3BUTHS HACEKOMBIX

C UCIOJIb30BAHUEM KOJIJIEKIIMOHHOTO
Marepualia Ha mpuMepax 6abouku
KaIlyCTHHIIbI, PbKETO TapakaHa U
Ap., BEISIBJICHHE PU3HAKOB CXOJICTBA
U pa3inyus. Y CTaHOBIICHUE
B3aMMOCBSI3U CTPOCHUS U 00paza
’KU3HU C YCIOBUAMU OOUTaHUS

Ha [IpUMepe MpecTaBuTeNel Kinacca
HaceKoMbIX. OOCyXieHne
3aBHCHMOCTH 370POBbsI UEIOBEKa

OT WICHUCTOHOTHUX — MEPEHOCYUKOB
MHDEKITMOHHBIX (KJICIIeBON
sHUE(DATUT, MAJISIpUA U Ap.) U
napasuTapHbIX (4ECOTOYHBIN 3yI€Hb
U Jp.) 3a00JIEBaHMI, a TAKKE

OT OTPABJICHUS STOBUTHIMU
BELIECTBaMHU (TapaHTyJ, KapaKypT

u ap.). Onucanue MHOrooOpasus
YIeHUCTOHOTUX. OOBSICHEHHE
3HAYEHUS WIEHUCTOHOTHX B IPUPOJEC
Y KU3HU YesoBeka. OBiaieHue
npuémMamMu paboThl C OMOJIOTUYECKOM
nH(popmaruelt u e€ npeodpaszoBaHue




paxooOpazHoro.

N3yuenune cTpoeHus pOTOBOTO anmapara u
KOHEYHOCTEN HAaCEKOMOTO.

N3ydeHune BHYTPEHHETO CTPOCHUS
HaCEKOMOT 0.

N3ydeHue BHENTHETO CTPOCHUS M OMOJIOTHUH
HAaCEKOMBIX Pa3HBIX OTPSIJIOB.
OrnpeneneHue npeicTaBuTEIeH pa3IMuHbIX
OTPSIIOB M CEMENCTB HACEKOMBIX

C UCTIOJIb30BAHHUEM OIpEICTUTENIeH

4.8 | Tun XopaoBeie Oco0EeHHOCTH OpraHU3aIMK XOPOBBIX Onucanue CTpOEHUs U MPOLECCOB
KUBOTHBIX. [[pU3HAKK XOPIOBBIX KU3HENEATEIbHOCTU JKUBOTHBIX
KUBOTHBIX: TJIOTKA C )KaOEPHBIMU LIEISAMU, | TPYIIT aHAMHHIA U aMHHOT.
Xopja, HepBHasl TpyOKa, 3HIOCTHIIb, BrisiBeHHE XapaKTepHBIX NIPU3HAKOB
OCTHATalbHbIN XBOCT. [Ios10CTh Tena CHUCTEMAaTUYECKHUX TPy XOPAOBBIX.
XOPJIOBBIX )KMBOTHBIX. HccnenoBanue CTpOeHUs JIaHLETHUKA
[Toatun I'onoBoxopaossie. CTpoeHue u Ha rOTOBBIX MUKpOIpEIaparax.
KU3ZHEAEATETbHOCTD JJAHIIETHUKA. Onucanue MHOT00Opa3ust >)KUBOTHBIX
Jlabopamopnwie u npakmuueckue tuna Xopaoseie. ccnenoBanue
paodomot. CTPOEHUS JJAHIIETHUKA HAa TOTOBBIX
N3ydeHune BHELIHETO U BHYTPEHHETO MUKpOIpenaparax
CTPOCHMUS JIAHIICTHUKA Ha (PUKCUPOBAHHBIX
npenaparax

4.9 | Paznoobpasue u OO6mwmit 0630p CTPOCHUS U PA3BUTHUS Onucanue CTpOCHUS U MPOLIECCOB

9BOJIFOLINA
ITIO3BOHOYHBIX
JKHUBOTHBIX

MTO3BOHOYHBIX KUBOTHBIX.
dopmupoBanue ckenera. Koctu u xpsimy.
Otaensl Teaa MTO3BOHOYHBIX )KUBOTHBIX.

KHU3HCACATCIbHOCTH I1I03BOHOYHBIX
’KUBOTHBIX. BIsIBIeHUE XapaKTCPHBIX
IMPHU3HAKOB IMTO3BOHOYHBLIX




BucnepanbHbli ¥ TYJIOBUIIHBIN OTAEBI.
OcCHOBHBIE IPyNIIbI TO3BOHOYHBIX
KUBOTHBIX. becuentoCTHbIE U
yelrocTHOpoThIe. JKabepHble ayri,
dbopMHUpOBaHUE YETIOCTEH.

Oco00OEHHOCTH CTPOEHUSI CUCTEM OPTaHOB
II03BOHOYHOI'0 )KMBOTHOTO. [TonocTe Tena.
[TumeBapurensHas cucteMa. KpoBeHocHas
cucrema. /[prxatenbHasi cucrema.
MeTtanedpuuanbHas BblIETUTEIbHAS
cuctema (rmouku). HepBuas tpyOka. OTmesnsl
HEPBHOU CHCTEMBI

4.10

Hanxnacc PrIOb!

Oco0GeHHOCTH CTPOEHUSI U OpraHU3aAIUH
pBIO Ha TPUMEPE PEUHOT0 OKYHsI. Yelrys
pb10. Ckener pri0. CTpoeHue
MALLIEBAPUTENBHON, KDOBEHOCHON U
BBIJICTIUTEILHOM cHCTEM. [{pIxaHue y poIO.
Kabpsl pbIO U sxa0epHBIii anmapar.
HepBHas cucrema ppi0. Opranbl 4yBCTB
pb10. bokoBas muHus. XpsIieBbie phIObI.
Oco0OeHHOCTH CTPOCHHUS U
KU3HENeATeTbHOCTH. KOCTHBIE pHIObI.
Jlyuenéprie u nonactenépole phlObl.
Jlabopamopnsle u npakmuuecxkue
paoomot.

N3yyeHue BHEIIHETO U BHYTPEHHETO
CTPOEHHSI PHIOBI.

HccnenoBaHne BHEIIHETO CTPOCHHUS
pBIO Ha IPUMEPE KUBBIX OOBEKTOB;
BHYTPEHHETO CTPOEHUS PHIO

Ha BJIQXKHBIX MpernapaTax. BeisiBaenue
XapaKTEPHBIX MPU3HAKOB KOCTHBIX
pBIO. YcTaHOBIIEHNE B3aUMOCBSI3H
BHEIITHETO CTPOCHUS U CPEJIb
obutanus pui0 (oOTekaemas popma
TeJla, HaJTu4due CIU3U U JIp.).
Onurcanue n1aBaTebHOrO My3bIps
PBIO KaK TUAPOCTATUIECKOTO OpraHa.
OObsicHEeHUE MEXaHU3Ma
MOTPYKEHHSI U BCTUTBITHS PBIO

B BOAHOM cpene. Onucanue
MHOrooOpasus pei6. O60cHOBaHUE




W3ydenue ckenera KOCTHBIX U XPSIIEBBIX
pBIO.

Nzydenne paznooOpasust psio.
OmnpexneneHue Bo3pacTa paId 1Mo Yenrye

pOJIU pbIO B IPUPOJIE U )KU3HU
gestoBeka. OnmcaHue YKOJIOTHYECKUX
rpyni psio. ApryMeHTUpOBaHUE
OCHOBHBIX IIPABUJI IOBEIECHUS

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

4.11

BbIX0/1 T03BOHOYHBIX
Ha cyury. Ampuoum,
WM 3€MHOBOJHbBIC

[IpeanochuIKK BBIXO/1a TO3BOHOUYHBIX
Ha cyury. @opMUpPOBaHUE PBIYAXKHOU
KOHEYHOCTH. OCOOEHHOCTH CTPOCHUS U
opraHuzanuu amQpuouii Ha mpuMepe
TpaBsHOM JiArymku. Ckenetr aMpuoOunid,

OTACJIbI IIO3BOHOYHHUKA. HI/IHICBapI/ITeJILHaH

cuctemMa y amdpuownii. CtpoeHue

KPOBEHOCHOW CUCTEMBI U pa3IeJICHUE KPOBU

y amubuit (apTepruaibHBIA KOHYC).
Jlpixanue y aMpuOuii, poab 4EIOCTHOTO
anmapara. KoxxHoe apixanue.
dopMHUpOBaHUE TYJIOBUIIHBIX MOYEK U X
ocobennoctu. HepBnas cucrema. Opransl
qyBCTB. JKU3HEHHBIN LUK aMpUOUIA.
I'onoBactuk. Heotenus y ampuduii u
perynsiuusa metamopdosa. OCHOBHBIE
rpynmbl aMmpuouii.

Jlabopamopnuie u npakmuueckue
pabomot.

N3ydeHne BHEIIHETO U BHYTPEHHETO

BrlsiBneHre XapaKkTEepHbIX IPU3HAKOB
IIPEACTABUTEINIEN Ki1acca
3emHOBOJHBIE. MccmenoBanue
CKeJleTa JIATYLIKU. BeisiBieHue uept
IPUCIIOCOOIEHHOCTH 3€MHOBOJHBIX
KaK K Ha36MHO-BO3J1YIIIHOM, TaK U K
BOAHOM cpee oouTanus. Onucanue
MPEICTABUTENIEN Kilacca

1o BHeHIHeMy Buy. OO0CHOBaHUE
POJIM 36MHOBOJIHBIX B IIPUPOJE U
KU3HH YEJIOBEKA.
AprymMEHTHPOBAHHE MEP 10 OXPAHE
peAKHUX BUIOB 3€MHOBOIHBIX




CTPOEHUS JIATYIIKH U TPUTOHA.
N3ydenue ckenera JArymKy.
W3y4yeHne MHIMBUYaJIbHOTO Pa3BUTHS
36MHOBOJJHOT'O

4.12

AMHUOTEI.
Pentunumn, nin
[IpecMmpikaromumecs

[Ipucnoco6ieHrs M0O3BOHOYHBIX )KUBOTHBIX
K Pa3BUTHIO Ha CylIE. 3apOAbIIICBbIC
0007104kH U uX GyHKIUU. OCOOEHHOCTH
CTPOCHMS ¥ OPTaHU3ALUN PENTHIAN

Ha MPUMeEPE MPBITKOMN SAIEPHULIBI.
Oco0OEeHHOCTH CKeleTa U KOHEYHOCTEN
penrruiui. ['pyiHas kierka.

JIBr>KeHUE Yy PENTUINN.
[InmeBapurenbHas cucreMa. KpoBeHocHas
cuctema. Kpyru kpoBooOpaiieHus u
pa3zesIeHne KPOBU B JKEIIyOUKE CEpALa.
Jpixanue penrunui. @opMupoBaHue
Ta30BbIX MMOYEK U UX ocoOeHHocTU. HepBHas
cuctema. Opranel 4yBCTB. Pa3MHOXeHHE 1
pa3Butre pentuiivid. OCHOBHBIE TPYIIIIBI
PENTUITUNA.

Jlabopamopuwie u npakmuuecxkue
paoomot.

N3ydeHne BHEIIHETO U BHYTPEHHETO
CTPOCHMUSA SLLEPHULIBI.

N3yueHune ckenera sepuisbl.

N3yuenue paznoodpazus
ITPECMBIKAIOIINXCS

BrlisBiIeHHE XapaKTePHBIX MPU3HAKOB
Mpe/ICTaBUTENEH Kilacca
[Ipecmbikaromuecs. OnrcaHue 4epT
MIPUCIIOCOOJICHHOCTH
MIPECMBIKAIOIIUXCS K BO3/TYIIIHO-
HA3eMHOM CpeJie.

CpaBHeHUE 36 MHOBOIHBIX U
MIPECMBIKAIOIIINXCS 10 BHEIITHUM 1
BHYTPEHHUM IPU3HAKAM.
O060cHOBaHNE OTPAaHUYEHHOCTH
pactpocTpaHEHHUS 3eMHOBOTHBIX
MIPECMBIKAIOIIUXCS B IPUPOJIC.
Onucanue MHOroo0Opa3usi Kiacca
ITpecmbikarommxcs. Onpenenenue
POJIM IPECMBIKAIOIITUXCSI B IPUPOJIE U
’KU3HH YeJI0BEKA.
ApryMeHTHpOBaHUE MEP 11O OXPaHE
penkux BUA0B [IpecMbIKaronmxcst




4.13

JGN700158

Oco0eHHOCTH CTPOCHUS U OpTraHU3aluU
NTUI] HA IPUMEPE CU30T0 TrOTyOsl.
[Ipucnoco6nenus ntuil k noyery. Ilepps.
PaszButue nepa, cTpykTypa nepbeB. TUIsl
nepbeB. OCOOEHHOCTH B CTPOSHHUH CKETIETA.
L{eBka, npskka. DOpMHUPOBAHUE KUIIAL.
Oco0GeHHOCTH CTPOEHUS MTUIIEBAPUTEITBHON
cucreMmbl. CTpoeHHE KPOBEHOCHOMN
cucreMsl. Paszzienienre KpoBu B cepalie.
Kpyru kpoBooOpanieHus y nru.
Oco0EeHHOCTH JBIXaTEIbHON CUCTEMBI.
Bo3nyuiHeie MEeKy U mapadpoHXH.
MexaHu3M 1BOMHOTO Abixanusi. CTpoeHHe
HEPBHOU cHCTEMBI. PazBuTne Mo3keuka.
Opuenrtauus ntul. Opranbl 4yBCTB.
Brigenurensnas cucrema. Pazsutue nruil.
Crpoenue siiina. @opMupoBaHue THLIEBBIX
obonouek. [ToBenenue ntun. TokoBanue.
®opMHUpOBaHUE THE3 .

Jlabopamopnwie u npakmuueckue
paoomot.

N3ydyeHne BHENIHETO U BHYTPEHHETO
CTPOEHUS MTHII.

N3ydyenue ckesnera NTULIbL.

W3ydeHne BHEIIHETO CTPOEHHUS U IIEPHEBOTO
MTOKPOBA ITHII.

N3yuenue cTtpoeHus si1a NTUL.

OnucaHye BHEIIHETO U BHYTPEHHETO
CTPOEHHUS, MTPOIIECCOB
KU3ZHEJIEATEIbHOCTH MTHII.
HccnenoBanrie BHEIIHETO CTPOSHUS
NTUL HA pa3aTOYHOM MaTepuase
(nepbsi: KOHTYpHBIE, TyXOBbIE, MTYX);
O0COOEHHOCTEN CTPOEHUS CKEIeTa
ntuil. O0CyXKaeHue yepT
IPUCTIOCOOTIEHHOCTH NTHII K MOJIETY.
O060cHOBaHME CE30HHOTO MTOBEICHUS
ntul. ConocTaBiIeHNuE CUCTEM
OpraHOB MPECMBIKAIOIIMXCS U ITHIL,
BBISIBJIEHHE OOILIMX YepPT CTPOECHUS.
OnucaHne SKOJI0rM4eCKUX TPy
ntuil. OO0CHOBaHUE POJIU TITHII

B [IPUPOJIE U )KU3HU YEJIOBEKA.
Onucanue Mep o OXpaHe MTHII.
OBnageHue npuéMaMu paboThl

¢ Obnosornyeckor nHpopmanuen

u e€ mpeoOpazoBaHue




OmnpeneneHue NTHIL C UCIIOJIb30BaHUEM
ONpPENCIIUTEIICH

4.14

MuekonuTarome

Oco0OEHHOCTH CTPOEHUS U OpTraHU3ALNH
MJIEKOMUTAIONIUX Ha TPUMEpPE JOMOBOI
MblIu. @opmupoBanue mepctu. CTpoeHue
Bosioca. Tunsl Bosoc. CalibHbIE U TIOTOBBIE
kese3bl. CKelleT MIEKOMUTAIOIIUX.
OcoOeHHOCTH CTPOCHHS CKeleTa
KOHeuHocTel. 3yOHas cuctema. CBs3b
3yOHOM CHUCTEMBI C TUTIOM IMUTAHMUSI.
Pa3nooOpasue 3yOHBIX CUCTEM.
[InmeBapuTenbHas cucTeMa
MiekonuTaromux. OCOOEHHOCTH CTPOCHUS
MUILEBAPUTEIBHON CUCTEMBI

Yy PaCTUTEIBHOSTHBIX MJICKOTTUTAIOIINX.
CrpoeHne KpOBEHOCHOM cucTeMbl. Kpyru
KpoBooOpatenus. JpixarenpHas cucremMa.

CrpoeHue J1Erkux, anbBEOIIPHOE JbIXaHHE.

Huadparma. TynoBHIIIHbIE TTOYKH U
He(pOoHbI MIIeKONUTaOMUX. OCOOEHHOCTH
HEPBHOW CHUCTEMBI MIIEKOITUTAIOIINX.
Opransl uyBcTB. PazButne
MIekonuTaromux. PopmupoBaHue
rareHThl. OCOOEHHOCTH TUIALIEHTAPHOTO
nutanus. Cucrema MIEKOIIUTAIOIINX.
[TepBo3Bepu. CymuaTblie MIIEKOITUTAIOLIHE.
[InmaneHTapHble MIIEKOTIMTAIOLIHE.

BrisiBneHre xapakTepHbIX MPU3HAKOB
’KUBOTHBIX KJ1acca MieKonuTaromnume.
HccnenoBanune ocoOeHHOCTEN
CKeJleTa MIIEKOTTUTAIONIUX;
0COOEHHOCTEM 3yOHOM CUCTEMBI
MJICKOMUTAIOMINX. Y CTAHOBIICHHE
B3aMMOCBS3€M MEXAY Pa3BUTHEM
TOJIOBHOT'O MO3ra MJIIEKOITUTAOIIUX U
UX TIOBEJCHUEM.
Knaccudunuposanue
MJIEKOMUTAIOIIUX IO OTPSIAM.
BrisBiienue uept
MPUCTIOCOOJIEHHOCTH
MJIEKOMUTAIOIINX K Cpeie OOMTaHUS.
Onucanue >KOJ0TUYECKUX TPy
MiekonuTaromux. O0CcyX1eHue poiau
MJIEKOMTUTAIOIINX B IPUPOJIC U KU3HU
yesioBeka. OnucaHue Mep 1o OXpaHe
MiiekornuTaronmx. OBnageHue
npuémMamMu paboThI ¢ OMOIOTHUYECKON
uHpopmanueit u e€ npeodpa3oBaHue




CoBpemeHHas cucTeMa MIEKOMUTAIOIIUX.
Jlabopamopnsie u npakmuyueckue
pabomot.

N3yuenue cTtpoenus yepena u 3yOHON
CUCTEMBI Pa3JIMYHBIX MJICKOMUTAIOIIUX.

N3ydenne pa3HOOOpa3us MIEKONUTAIOIINX.

N3ydenue crpoeHns ckenera
MJIEKOITATAOIINX

HToro yacoB mo teme
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5. DBOJIIONHSA M DKOJIOTHA JKHBOTHBIX

5.1

DBOIIOIUA U
YKOJIOTUS JKUBOTHBIX

7

DBoJIo1HsI 0€CTIO3BOHOYHBIX )KUBOTHBIX.
DBOJIIOLHS XOP/IOBBIX )KUBOTHBIX.

Cpena oOuTaHus U SKOJIOTHYECKAsi HUIIIA.
Okosornueckue GakTopbl. AOMOTHUECKHE,
OMOTUYECKHE U AHTPOIIOTCHHBIC (DAKTOPHI.
OCHOBHBIE 2KOJIOTUYECKHUE 3aKOHBI.

3akoH onTUMyMa. 3aKOH JIMIMUTUPYIOLIETO
dakTopa. 3aKOH PKOJIOTMIECKON
WHIMBUTy AJIbHOCTH BUJIOB.
[Tpucnocobnenus OpraHu3MoB.

Bonnas cpena obutanus. XapakTepucTuka
BOJIHOU cpenbl. [InoTHOCTE M TemMniepaTypa
BOoEI. COIEHOCTE BOJIOEMOB.
PacTBOpUMOCTB KHCIIOpPO/Ia U YTIIEKUCIIOTO
rasza B Boje. Mopckue opranu3Msl.
IInankToH, HEKTOH, OeHTOC. OCOOEHHOCTH
CTPOCHUS TUTAHKTOHHBIX OPTaHU3MOB.

Onucanue cpej oOUTaHus,
3aHUMAEMBbIX KUBOTHBIMH,
BEISIBJICHUE YEPT
MPUCTIOCOOJICHHOCTH KUBOTHBIX

K cpenie oouTanus. BeisiBnenue
B3aMMOCBSI3H JKUBOTHBIX

B IIPUPOJIHBIX COOOIIECTBAX.

Y cTaHOBIIEHUE B3aUMOCBSI3H
YKUBOTHBIX C pPACTCHUSMH, TPHOaMH,
JUITAWHUKAMA U OaKTePUIMU

B IIPUPOJTHBIX COOOIIIECTBAX: 1SN U
CETH TTUTaHUS, TTUIIICBBIC
(Tpoduyeckue) ypoBHu. Onmcanue
KOMITOHEHTOB 3KOJIOTUYECKON
cuctembl. OO0CHOBAHUE POJIH
YKUBOTHBIX B TTPUPOIHBIX
cooOuiecTBax. BelsiBnenue uept




[Ipucnoco6eH s K dKU3HH B TOJIIIIE BOBIL.
Oco0OEeHHOCTH CTPOSHUS U OMOJIOTHH
OEHTOCHBIX Opranu3moB. [IpecHoBOAHbBIE
opranu3msbl. [IpoGieMbl ocMOperymsiuu.
[IpucnocoOneHust OpraHu3MoB K )KU3HU

B MOPCKOHM M IIPECHOM BOJIE.
BTOopnyHOBOHBIE OpPraHU3MBI.
dopMUpOBaHUE IUIABHUKOB U
IIJIABATENIBHBIX ITEPEIIOHOK.
HazemHo-Bo3nymHas cpesia oOuTanus.
XapakTepuCTUKa HA3€MHO-BO3AYILIHON
cpenbl ooutanus. [I10THOCT U BIAXHOCTh
cpenpl. BeIXo/ )KUBOTHBIX Ha CYIILY.
[IpumMepsb! aganTannii K HA3EMHBIM
ycinoBusiM ooutanus. DopmupoBanue
JETKUX, MAJIIIMTUEBBIX COCYJIOB U
KYTUKYJIbl Y YWICHUCTOHOTHUX.
dopMUpOBaHUE KOHEYHOCTEM.
Oco0eHHOCTH JIbIXaHUsI U BOJHOTO OanaHca
Y Ha36MHBIX OPTaHU3MOB. AanTanuu

K MOJIETY Y NTHUI, HACEKOMBIX U
pykokpbuUIbX. [IpaBuno Amnena. [IpaBuiio
beprmana.

[TouBenHas cpena OOUTaHMS.
XapaKTepUCTUKA TIOYBEHHOM CPEIbI
obutanus. OCOGEHHOCTH CTPOEHUS U
aJanTayy MOYBEHHBIX OPTAHU3MOB.

MPUCIIOCOOJICHHOCTH NTHIL U
MJICKOTTUTAIOIINX TI0 PUCYHKAM,
Tabnumam, pparmMeHTaM GUILMOB

K cpesie oOuTaHus (3KOJIOTMYECKUE
TPYIIBI ITUL] ¥ MIICKOTITAOIIINX ).
Y cTaHOBIIEHME OCHOBHBIX
3aKOHOMEPHOCTEH pacipoCTpaHeHUs
’KUBOTHBIX 110 MaHeTe. Onucanue
’KUBOTHBIX TIPUPOIHBIX 30H 3eMJTH




AJlanTaiuu KoJIbYaThlX YEPBEN, HACEKOMBIX
Y TTIO3BOHOYHBIX )KMBOTHBIX K IOUBEHHOM
cpene oOuTaHMs.

Opranu3mMeHHas cpeia OOuTaHHUsl.
XapakTepuCTUKa OPraHU3MEHHOU CPEBI
obutanus. [IpucnocoOiaeHuss opraHu3MoB
K napasutusMy. BzaumMooTHOmEHNs
napasuT—xo3suH. [lapa3uTel u
Napa3uTOUIbl. DKTONApa3nuThl U
sHjonapa3uTsl. [lapasutnueckure miockue,
KpyIJIble, KOJIbYAThIE YEPBHU.
[Tapa3uTnyeckue 4WICHHCTOHOTHUE.
dopMUpOBaHUE IPUCOCOK U KPIOYBEB.
®opMHUPOBaHUE MIJIOTHBIX TOKPOBOB.
Penykiusi CEHCOPHBIX OPraHOB U IPYTUX
CHUCTEM OPTaHOB.

Jlemoncmpayuu XUBBIX )XUBOTHBIX,

Yyy4ell, KOJUIEKIIUH, pa3gaTO4HOro
MaTtepuala, MyJIsDKeW 1 Mojieneit, Tabuuil,
claioB, BU1e0(UILMOB U CAalTOB
HNuTepHeTra, oKa3pIBarOIIUX
IPUCTIOCOOJICHHOCTD )KUBOTHBIX

K YCIIOBUSIM CpeJIbl OOUTaHUS, TN U CETU
MATAHUA B 9KOCUCTEMAX, PACTIPOCTPAHEHUE
KUBOTHBIX B MPUPOJIHBIX 30HAX 3EMJIH,
reorpaduueckux kapT (KUBOTHBIA MU
3emun).




Jlabopamopnwie u npakmuuecxkue
paoomol.

N3yuenue npupoIHOTO cOOOIIECTBa:
COCTaBa U CTPYKTYPBHI.

DKCKypCHsl WA BUAEOIKCKYPCHSL.
Ce30HHBIE SIBJICHUS B 5KU3HU JKUBOTHBIX

HToro yacoB nmo teme

6. )KMBOTHBIE U Y€JI0BCK

6.1

JKuBoTHBIE 1
YeJIOBEK

Bo3naeilicTBre yenoBeKka Ha >JKUBOTHBIX

B MIPUPOJIC: MPSIMOE U KOCBEHHOE.
[IpomMBbICTOBBIE )KHBOTHBIE (PHIOOTIOBCTBO,
oxota). Benenue nmpomeiciia >)KUBOTHBIX
Ha OCHOBE Hay4YHOI'0 MOAXO0/1a.
OpomaliHuBaHUE KUBOTHBIX. J(nKHe

MMPCAKHU AOMAITHUX JKUBOTHBIX. CCJ’IGKI.[H?I.

[Toponasl. UckyccTBeHHBIN OTOOD.
KonTtpactHbIe ()OPMBI JKUBOTHBIX

110 OJJHOMY ¥ TOMY K€ IMPU3HAKY

B IIpeJenax oaHoro Buaa. Kinonunposanue
JKUBOTHBIX. KIeTouHbIE, XpPOMOCOMHBIE U
TeHETUYCSCKHE TEXHOJIOTHH B CO3JIaHUHU
HOBBIX TTOPOJ CEIIBCKOXO03SIMCTBEHHBIX
’KUBOTHBIX.

3HaueHne JOMAITHUX )KUBOTHBIX B JKU3HU
yenoBeka. JKUBOTHBIC
CEJIbCKOXO3SIMCTBEHHBIX YTOJIUM.
IITuieBoacTBO. JKHBOTHOBOJICTBO.

PackpeiTre 6MOIOrHYecKux
TEPMHUHOB U OHATHUMU:
0JIOMAIIIHUBAHUE, CEJICKIINSI, TTOPO/Ia,
HMCKYCCTBEHHBINH 0TOOD,
CHHAHTPOITHbIE BUJIbI, (PEHOTHII,
T€HOTHII, OMOTEXHOJIOI U, KIETOYHAs
Y TeHHAs HWH)KSHEPHS, KIIOHUPOBAHHE.
OO0ObsAcCHEHHE 3HAUYEHHS JOMAIITHUX
’KUBOTHBIX B IIPUPOJIC U KU3HU
yenoBeka. Onucannue OCHOBHBIX
MH(EKIMOHHBIX 3a00IeBaHUI
’KUBOTHBIX U 00OCHOBaHHE
MIPUHITUTIOB MX NMPOQPMIAKTUKH U
neuennss. O00OCHOBaHME METOJIOB
OOpBOBI C dKUBOTHBIMU-BPEAUTEISIMHU.
Ornrcanue CHHAHTPOITHBIX BUIOB
0€CII03BOHOYHBIX U O3BOHOYHBIX
KUBOTHBIX. BEIsIBIIEHUE YepT
aJlanTalui CHHAHTPOITHBIX BUJIOB




PacnipocTpanénnbie HHGEKIIMOHHbIE
3a00JIeBaHUs Y IOMAIIIHUX KUBOTHBIX.
Onu300Tuu. [IpuHIUIBI TPOPUITAKTUKA U
JICYECHHUSI PACTIPOCTPAHEHHBIX
MH()EKITNOHHBIX 3a00JICBaHUI JOMAIITHUX
KUBOTHBIX. JKUBOTHBIE-BPEIUTEIN, METO IbI
OOpBOBI C KUBOTHBIMHU-BPETUTEIISIMHU.
['opon kak cpena oOuTaHus, Co3/1aHHAS
yeoBeKOM. CHHAHTPOITHBIE BU/JIbI
YKUBOTHBIX. AJJanTaius >KUBOTHBIX

B yCJOBUSX Topojaa. BoccraHoBneHnue
YUCJIEHHOCTHU PEJIKUX BUJIOB )KUBOTHBIX:
0Cc000 OXpaHsieMbI€ IPUPOIHBIE
tepputopun (OOIIT). buochepnsie
pe3epBaThl. KpacHast KHUTra )KUBOTHBIX
Poccun. Mepsl coxpanenus u
BOCCTAHOBJICHUS 'KUBOTHOT'O MHpA.
Jlemoncmpayuu dyden, KOJUIEKIWM,
TabauI, ciaigoB, BUACO(UIbMOB U CaliTOB
NuTtepHeTa, MOKA3bIBAIOIINX OXPAHIEMBIX U
ITPOMBICIIOBBIX JKUBOTHBIX, CIIOCOOBI
PBHIOOJIOBCTBA, OXOTHI, aKKJIMMATU3AIUN U
pa3BeJCHUS IOMAIIIHUX KUBOTHBIX,
YKUBOTHBIX CEIbCKOXO3SIMCTBEHHBIX
yTOAu#, ClIOCOObI OXpaHbl PEAKUX
KUBOTHBIX, IPUBJICYCHUS U OXPAHbI
YKUBOTHBIX TOPO/Ia.

K TOPOJICKMM YCJIOBHSIM YKH3HH.
OO0cy>xeHre BOIPOCOB CO3AaHMS
MUTOMHHKOB JIs1 O€3I0MHBIX
KHUBOTHBIX, BOCCTAHOBJICHHSI
YHCIICHHOCTH PEIKUX KUBOTHBIX
Ha OXPaHSIEMbIX TCPPUTOPHSIX.
OO6cyx1eHre poiiu HayKH

0 )KUBOTHBIX B ITPAKTHYECKON
JeSITEeTbHOCTH JIFO/ICH.
ApryMeHTHpOBaHHUE OCHOBHBIX
IpaBUJI MOBEICHUS B IPUPOJIE

B CBSI3H C OEPEKHBIM OTHOLIICHUEM
K YKHUBOTHOMY MUDY




Jlabopamopnwie u npakmuuecxkue
paoomol.

N3yyeHre HaceKOMBIX-BpeIuTeNIen
CEJIbCKOXO3SIUCTBEHHBIX KYJIbTYD.
Hab6nronenus 3a nTuiiaMu B ropoICKOM
cpene

Htoro yacos o Teme 3
OBLLIEE KOJIMYECTBO 102
YACOB I10 ITPOTPAMME
9. KJ1IACC
HaumeHoBanue
Ne KomnuecTtBo OCHOBHBIE BUIBI AE€ITEILHOCTH
pa3/ielioB U TeEM [IporpammHoOe conepkanue
/1 4acoB oOy4Jaronmxcs
y4eOHOro0 npeaMeTa

1. BBeaenue




1.1 | BBenenue 1 CucreMa OMOJIOTHYECKUX HAYK, O3HakOMJICHHE C  CUCTEMOU
M3yYarolNX YEJIOBEKA: IUTOJIOT U, OMOJIOTUYECKHUX HAYK O YEITOBEKE.
TUCTOJIOT U, SMOPHUOJIOTHS, TeHETHKA, PackpeiTe CylIHOCTH HayK
AHTPOIOJIOTUS, aHATOMUS YEJIOBEKA, 0 yesoBeke (aHaTOMUU, PU3NOJIOTHH,
(bU3HOTIOTHS YEIOBEKa U IPyTHE AHTPOIIOJIOTHH U JIp.). Y CTAHOBJICHHE
MEJIMIIMHCKHE HAYKHU. B3aMMOCBSI3H HAYK O YEJIOBEKE
[Tpodeccuu, cBs3aHHBIC C HAYKAMU ¢ Apyrumu Haykamu. [IposiBinenue
0 yesnoBeke. [lepcriekTuBel pa3BuTHs MHTEpeca K mpodeccusiM, CBI3aHHBIX
3HaHUI 00 OpraHu3Me YEJIOBEKE U €ro C U3YUYCHUEM YeJIOBEKa (OMUCaHue
CBSI3SIX C OKPYXAIOUIEH CPENION. npodeccuit)
JleMoHcTpanus Tabiuil, claioB,
BU1e0UIBLMOB U caiiToB MIHTEepHeTa,
MOKAa3bIBAIOIINX Pa3HbIe OMOJIOTHYECKUE
JTVCIUILIMHBI, CBSI3aHHBIE C U3YUYEHUEM
YeJoBeKa, mpodeccuid, CBI3aHHBIX
C U3YUYECHHEM OPraHU3Ma YEJI0BEKa U
MEJIUITTHOU

Htoro yacos no reme 1

2. O01mmii 0030p KJIETOK U TKAHEH OPraHu

3Ma Y€J10BCKa

2.1

OOMeH BelIeCTB Kak
OCHOBA XWU3HU
YeJI0BeKa

7

OOMeH BElIeCTB KaK OCHOBA KU3HU
YenoBeKa. besku, MMnuasl, yriieBoasl,

HYKJICMHOBBIC KUCJIOTHI,

HccnenoBanne XUMHUYECKOTO COCTaBA
opraHusma. BeisiBineHne
CYLLIECTBEHHBIX IIPU3HAKOB KJIETKU.




HU3KOMOJIEKYJISIPHBIE COCIMHEHMUS],
BKJTFOYAsi BATAMUHBI. X UIMHYECKOE
CTpPOCHHUE, OCOOCHHOCTH U (PYHKIIUH
O€JIKOB, JIUTIU/IOB, YTJIEBOIOB,
HYKJIEUHOBBIX KHCJIOT
HU3KOMOJIEKYJISIPHBIX COE€TUHEHUU.

AT® — yHuBepcanpHas JHEPTETUUECKAS
BastoTa KieTku. OO01iee NoHsITHE

0 kaTaboau3Me (Ha MpUMepe KIETOYHOTO
JIBIXaHWsS, HAYMHAs C IIOJTOTOBUTEIHLHOTO
sTamna) u anadonu3Me (Ha mpumepe
Pa3TUIHBIX OMOCUHTE30B, TPOUCX OJISIIINX

B KiieTKe). CpaBHEHUE KIETOUYHOTO
JbIXaHus U OpoxeHus. Perynsmus
0EIKOBOTO, YITIEBOJAHOTO, IUTTUAHOTO
obmeHa. [IpsiMbie 1 0OpaTHBIE CBA3U

B peryssitiuu. Ponbs hepMeHTOB ¥ TOpPMOHOB
B IIpoIieccax oomMeHa BemecTB. Hapymenus
OMOXMMHUYECKHUX MPOLECCOB B KIIETKE:
ABUTAMUHO3bI, 1e(PEKTHI B paboTe
onpenenEHHbIX PEPMEHTOB U IPYTOE

PackppiTie TEpMUHOB M TTIOHATHM:
OCJIKH, TUTTIBI, YTIIEBOIBI,
HYKJICHHOBBIE KUCJIOThI, BATAMUHBI,
oOMeH BemecTB. Onucanue
KU3HEICSITEIIbHOCTH KIIETKH
yenoseka. OnpeneneHue npu3HakoB
ABUTAMHHO30B, TMITTOBUTAMUHO30B U
TUIIEPBUTAMUHO30B

2.2

[Mutonorus

Huronorusi. MHOrooOpasue KIeToK U UxX
muddepennmanys. IMOpUOHATHHBIC
CTBOJIOBBIE KJIETKU, MHIYI[UPOBAaHHbBIE
TUTFOPUTIOTEHTHBIE CTBOJIOBBIE KIIETKH,
CTBOJIOBBIE KJIETKH B3POCIIOTO YEJIOBEKA.
Kierounsie koHTaKkThl. MOJIEKyIISIpHbBIE

OmnpeneneHne no BHEMITHEMY BUIY
(M300pakeHUsIM U CXeMaMm)
OpPraHOMJOB KJIETKH YEJIOBEKA.
PackpsITrie TEpMUHOB U IIOHATUN
«KJIETOYHOE APO», «XPOMOCOMBD»,
«TEHBD», IETICHNE U




OCHOBBI OTBETA KJICTOK Ha CUTHAJIBI.
[TonsTue knetounoi rudenu. JIumut
KJICTOYHBIX JIeJICHUM, 0011Iee
MPEJCTABICHUE O CTAPEHUH HA KIIETOUHOM
Y MOJIEKYJISIPHO-OMOJIOTMYECKOM YPOBHE.
OO61iee noHsATHE O PAaKOBOM
TpaHc(hopMaIu KIETOK.

Jlabopamopnwle u npakmuueckue
pabomot.

[TIpocMOTp 37IEKTPOHHO-MUKPOCKOTTMYECKUX
dboTorpaduii npenapaToB CTPOCHUS KIETKH
1 MEXKJIETOYHBIX KOHTAKTOB

mud depeHInpoBKa KIETOK,
«CTBOJIOBBIC KJICTKI

2.3

Tunel TKaHENH
OpraHHh3Ma 4eJIOBEKa

Turbl TKaHEW OpraHnu3Ma 4eJa0BeKa:
SNUTENMATIbHAS, HEPBHASI, MBIILICYHAS,
COEIMHUTEbHAS TKAHU. XaPAKTEPUCTUKA U
kiaccudukanuu snurenueB. HepHas
TKaHb: HEUPOHBI 1 Herporausa. CtpoeHne u
¢dusnonorus Heiipona. [ToTeniuan nokos u
noTeHuan aerucreus. [Iposenenune
HepBHOTO UMIMyIbca. Knaccudukanus u
MEXaHU3MbI pabOThI CHHAIICOB.
Hewpomenuatopsl 1 uxX penenTopsl.
MpelleuHast TKaHb: CKEJIETHAs, CEpJICUHAs U
rnaakas. CTpO€HUE COKPATUTEIBLHOTO
armapara MOIepEeYHO-TI0JIOCATHIX MBIIIILI.
MousekynsipHblE MEXaHU3MbI COKPAILLICHUS U
paccnabnenus. OTIn4us TIaaKon

KnaccuduiupoBanue Tkanei

Ha OCHOBE UX MPU3HAKOB. BrIsiBIIeHHE
OTJINYUTEIIbHBIX TPU3HAKOB
paznuyHbIX TKaHel. O0CykaeHue
CBOMCTB BO30YIMMBIX TKaHEH.
HccnenoBanne rucTOIOrHYECKUX
XapaKTEPUCTHK MPENapaToB
Pa3IMYHbIX TKAHEU




MYCKYJIaTypbI OT TONEPEYHO-TIOTIOCATOM.
®u3nosiorusi BO30yIMMOCTH U
COKPATUMOCTH I1aJKOW MBIIIEYHOW TKAHH.
CoenuHuTENbHAS TKaHb: CBOMCTBA,
Pa3JIMYHbIC TUIIBI KJIETOK, XapaKTEepPUCTHKA
MEKKJIETOUHOT'O BEIIECTBA.
Knaccudukanus coeTMHUTENbHBIX TKAHEH:
COOCTBEHHO COCIUHUTEIIbHBIC TKaHU, TKAaHU
BHYTPEHHEU CpeJibl, XpsllleBasi TKaHb,
KOCTHAsI U IpyTHE.

Jlabopamopnsie u npakmuueckue
pabombut.

MuUKpoCKONMpOBaHKE MPEapaToB
OCHOBHBIX TUIIOB TKaHEH

Hroro yacoB no teme 19
3. HepBHas cucrema
3.1 | HepBHas cucrema 8 Knaccudukanys HEpBHON CUCTEMBI. Onncanue HEpBHOM CUCTEMBI, €€

[entpanbHas u nepudepudeckas HepBHas
cucteMa. CTpoeHue HepBa, 000JIOUKH,
kiaccudukaius HepBoB. CTpoeHue
CIIMHHOTO ¥ TOJIOBHOI0 MO3ra. @yHKIUN
OTJIETIOB CIMHHOTrO Mo3ra. [IpoBoasiue
MyTH COIMHHOTO MO3ra. AHATOMUS
TOJIOBHOTO MO3ra: MPOAOJATOBATHINA MO3T,
CTBOJI MO3ra, CPEHUN, IPOMEKYTOUHBIH,
nepeaHuid Mo3r. CTpOeHHE MO3KeUKa U
KOPBI OOJIBIIUX TOTYIIApHUil.

OpraHU3alli{ U 3HAYECHUS;
LEHTPAJIBHOIO U IEpUPepuIecKoro,
COMaTHYECKOr0 M BET€TaTUBHOTO
OTZAEJIOB; HEUPOHOB, HEPBOB,
HEPBHBIX Y3JI0B; pe(hJIEKTOPHONUIYTH;
CIIMHHOTO ¥ TOJIOBHOT'O MO3ra, UX
CTpOoeHUA U (PYHKIMI; HApyIICHUM

B pab0OTE HEPBHOM CUCTEMBI; UX POJIU
B perysiuuu (pru3noJ0ruyecKux
dbyukiuit opranuzma. OObsICHEHHE




QYHKIHUH OTJIEIOB TOJIOBHOTO MO3ra U UX
yacTten. YepenmHOMO3roBbIE€ U
CIIMHHOMO3TOBbI€ HEPBBI. CoMaTHYECKas U
BEreTaTHBHAsA HEpBHAs cuctema. LIeHTphl
COMAaTUYECKON U BET€TaTUBHOU CHUCTEM

B [ICHTPAJILHOW HEPBHOU CUCTEME.
Pednexropnas ayra. Pednexroproe
koJb10. Heliponnas cets. Knaccuduxanum
pedIeKkcoB: MOHO- U MOJUCUHANITUYECKUE,
0€3yCIIOBHBIC U YCIOBHBIC U IPyTHE.

Posb uccnenosanuit N.11. I1aBnosa.

®yHkuoHabHbIE cucTeMbl [1.K. AHOXMHA.

Hcnonb3oBanue nmpuHIMIA padOThI
HEUPOHHBIX CETEN B HCKYCCTBEHHOM
UHTEIJIEKTE.

Hapymenus paGoThl HEpBHOM CUCTEMBI.
Heiiponerenepanuu u COBpeMEHHbBIE
MeTo1bl uX JeyeHus. MacynwT. JIekapersa,
IPOXOJAIIME U HE IPOXOIAIIUE Yepe3
remaTod3HIIepannueckuii 6apbep. Metoabl
UCCJIeI0BAHUSI MO3TOBOM aKTUBHOCTHU U
CTPOCHHS CTPYKTYP HEPBHOU CUCTEMBI:
anekTposHiedanorpadus, perucTpaus
AKTUBHOCTH Pa3IMYHBIX OTJIEJIOB MO3Ta,
MarHUTHO-PE30HAHCHAsE ToMorpadus,
KoMIbloTepHast Tomorpadus. Matepdeiic
MO3r—KOMITBIOTED.

peIEKTOPHOTrO MPUHIIUIA PAOOTHI
HEPBHOM CHCTEMBIL; OpraHU3aIuu
TOJIOBHOTO ¥ CIIMHHOTO MO3ra, UX
(GyHKIUHI; OTIMYUTENbHBIX
MIPU3HAKOB BEr€TATUBHOTO U
COMATUYECKOr0 OTAEJIOB HEPBHOM
cuctembl. CpaBHEeHHE 0€3YCIOBHBIX U
yCIIOBHBIX peduiekcoB. MccienoBanue
OTJIEJIOB TOJIOBHOT'O MO3Ta, O0JIbIINX
MOJIyIIapUid YesoBeKa (110 MyJIsKaM).
OO0cyx1eHne HEpBHOM PETYJISIUU
IIPOLIECCOB KU3HEAEATEIBHOCTH
OpraHn3Ma 4yesnoBeka. BrisBieHne
MPUYHUH HApyLIEHUsS! paOO0Thl HEPBHOM
CUCTEMBI




Jlabopamopnsie u npakmuyeckue
paoomeul.

N3yueHune rucToornueckux npenapaTon
OpraHOB HEPBHOMN CUCTEMBI.

N3yuenue cTpoeHus roJJOBHOTO MO3Tra
Ha MakKeTax

HToro yacoB nmo teme

4. CeHCcOpHBIE CHCTEMBI

4.1

CeHCOpHBIE CUCTEMBI

CTpoeHne CEHCOPHBIX CUCTEM: PELIEHTOPBI,
MPOBOJSAIIAS YacTh, OTJENT KOPHI,
OCYIIECTBISIOMUN 00paboTKyY
undopmaruu. Knaccudukarms
PELIETITOPOB: SKCTEPOPELEHTOPSI,
UHTEPOPELENTOPBI, TPOIPUOPELIETITOPHI,
MEXaHUYECKUE, TeMIIePaTypHEIE,
XUMHUYECKHE, O0JIEBbIC U IPyTHE
penentopsl. CoMaToceHCOpHasi cucTEMa.
CrpoeHue riasza. 3puTeNbHbIE PELENTOPHI
(manouku u Konboukn). dusnyeckue

¥ XUMHUYECKUE OCHOBBI BOCTIPUATHS CBETA.
YépHo-6enoe u iBetoBoe 3peHue. Ctpoenue
cetyatku. [IpoBeneHue u o6paboTka
3pUTENBHOTO CUTHAJA. AKKOMOJAIHSL.
bunokysipHOE 3penue. Hapymenus 3penus
U UX NpUYUHBL. 3a001eBaHus ri1a3a
(KOHBIOHKTUBUT U APYTHUE) U UX
npodrtakTHKA.

OnucaHne OpraHoB 4yBCTB U
00BSICHEHUE UX 3HAUYCHMUS.
OObscHeHue myTel nepegadu
HEPBHBIX UMILYJIbCOB OT PELENTOPOB
710 KJIETOK KOpBI OOJIBIINX
nonymapui. Mccnenosanue
CTPOEHUS TJ1a3a U yXa Ha MYJIsKax.
Onucanue opraHoB paBHOBECHS,
MBIIIEYHOT O YyBCTBA, OCA3aHUS,
0OOHSIHUA U BKyca. AHAIIU3 U
OIICHUBAHUE BIUSHUS (DaKTOPOB
pPHUCKa Ha 3I0POBbE YETIOBEKA.
Onucanue npu4rH 3a001€BaHUI
OpraHOB 3pEHMS U CllyXa.
O6ocHoBaHKE Mep POPHUITAKTUKA
HapyILIEHU OPraHOB 3pEHUS U CIIyXa




CoBpeMeHHbIE METOIbI JICUEHUS
HapyIICHUMN 3pEHUs: JIa3epHas KOPPEKIIHs,
3aMeHa XpycTaliiKa, KIeTOYHas Teparus,
MPOTE3UPOBAHUE TJIa3a U APYTHE.
CrtpoeHue Hapy»KHOTO, CPEHETO U
BHYTpeHHeT0 yxa. Koptues oprasn.
MexaHu3M BOCTIpUSITHS K1 00paOOTKH
3BYKOBBIX BOJIH. CBsI3b LIEHTpA cllyXa U
neHTpa peun. Hapymienus ciyxa u ux
npuYUHbL. 3a00J1€BaHUsI OPTAHOB CIIyXa
(oTuT U Ipyrue 3a00JIeBaHUs) U UX
npodunakTrka. COBpeMEHHbIE METObI
JIEYEHUSI HAPYUIEHUH CIIyXa: CIIyXOBON
amnrapar, IpoTe3UPOBAHUE U JIPYTHE.
AHnaTtomus 1 GU3HOJIOTHS BECTUOYIISIPHOTO
arnmapara. OTOJIMTOBBIN anapar.
Oprasnsl BKyca, OOOHSHHUSI, MBITIIEYHOTO
KOXXHOTO YyBCTBA: aHATOMUS

U GU3HOJIOTHS, UX HAPYIICHHUS.
Jlemoncmpayus pa300pHBIX MOJIEJIEN T1a3a
U yxa.

Jlabopamopnvle u npakmuueckue
paoomot.

N3ydenue cTpoeHust opraHa 3peHust

(Ha MyJIsIKE U BIIQYXKHOM Mpenapare).
N3ydenue cTpoeHust oprana ciryxa

(Ha MyJIsTKE).




N3yyeHne rucTomornyeckux npenapaTon
OPTraHOB YYBCTB

HToro yacoB mo teme

S. JHIOKPHHHAS CUCTEeMA

5.1

DHAOKpPUHHAS
CHUCTEMA

Ornpenenenre 1 OCHOBHBIE XapaKTEPUCTUKU
ropmoHoB. Kiaccudukarys ropMOHOB

10 XUMUYECKOMY CTPOECHUIO.
Knaccudukanus penentopoB TOpPMOHOB.
MouekyJIspHblE MEXaHU3MBI IEHCTBHS
TOPMOHOB Ha KJIETKU-MUIIEHU.
DOHJOKpUHHAs (QYHKIIHS THIOoTajlaMyca.
XKenesbl BHyTpeHHEN cekpeluu (runogus,
snudu3, MUTOBUIHAS Kee3a,
NapalluTOBUIHBIC KeJIe3bl, HAIMTOYEUYHUKH ),
BbIJI€JISIEMble UMU TOPMOHBI U UX (QYHKLHUU.
JKenesbl cMENIaHHOW CEKpEeLUU
(mopKeyJouHas JKeJe3a, MojJoBbie
KeJe3bl), BbIIEIIEMbIE HMU TOPMOHBI U UX
¢bynkuuu. ['unorasamo-runodusapHeie
KOHTYPBI PETYJIALNH JeATEIbHOCTH
HEKOTOPBIX KEJIE3 BHYTPEHHEU CEKPELUU.
Hapyuienus, cBsI3aHHBIE C TUIIO- U
runepPyHKIusIMA TOpPMOHOB. Buibl
caxapHoro quadera U UX OCJIOKHEHHUS.
Knerounas tepanus B 1e4eHUN
SHJIOKPUHHBIX 3a00JieBaHuN. MuKceaema.
[Ipoune opraHbl ¥ TKaHU, BBIACIISIIOLINE

Knaccudunmpoanue xené3

B OPTaHU3ME YEJIOBEKA Ha KEJE3bl
BHYTPEHHEH (SHIOKPUHHBIE),
BHEIIHEW U CMEIIAHHOMN CEKPEIIUU.
CpaBHeHue Kené3 BHyTPEHHEN,
BHEUIHEW U CMELIAHHOM CEKPELIUU.
Onuncanue >HAOKPUHHBIX
3a0oneBaHui. BelsiBIeHUE NpuyuH
HapyllIeHUu! B paboTe HEPBHOM
CHUCTEMBI Y SHJIOKPUHHBIX KEIE3.
OO6cyxaeHne TyMopaJlbHON
PEryJIALUU TPOLIECCOB
KU3HEAEATEIBHOCTH OpraHu3ma
YeJIoBeKa




TOPMOHBI: TIOUKH, CEPJIIE, KETyT0UHO-
KUILIEYHBIA TPAKT, KUPOBASI TKAHb U
IpyTHe.

Jlabopamopnsie u npakmuueckue
pabomot.

N3yueHune rucTooruueckux mpemnapaTon
SHJIOKPUHHBIX OPTaHOB

M Toro yacoB mo teme

6. IloBenenune

6.1

IloBenenue

PednexropHas Teopus noBeeHusI.
HacneacTBeHHbIE M HEHACIIEICTBEHHBIE
dbopmel noeaeHus. [Ipocreiimue
ycioBHbIE pedekcbl. UHCTpyMeHTallbHOE U
npyrue Gpopmel 00yuenus. Llens. Motus.
Pednexkc. [TorpebHoCcTh. Peduieke nenu

nio [TaBnoBy. JluHaMHUYECKUIA CTEPEOTHII.
NmnpuHTHHT. DUKCUPOBAHHBIE KOMIUIEKCHI
nBrKeHU. CHTHaJIbHBIE CHCTEMBI.

Peun. Mruimienue. I1aMsaTh 1 €€ BUIBL.
KornutuHble pyHKIIMN HEPBHOI CUCTEMBI.
Ponb pa3HbIX OTIEI0B rOJIOBHOIO MO3ra

B PEryJIsIUU ABUKEHUH, CHA U
00JPCTBOBAHUS U IPYTUX CIOKHBIX
nporeccoB. MexaHu3Mbl BOSHUKHOBEHHS
sMouui. HeliporymopanbsHas peryJisinus
110JI0BOro noseaeHus. Hapymenus
MOBECHUS, UX CBSI3b C pa0OTON HEPBHOU

N3ydenue pedaekTopHO Teopun
noBeaeHus. OnucaHue yCJIOBHBIX
pediekcoB. O0bsicHEHNE
KOTHUTHUBHOM JESITEIbHOCTH
yenoBeka. O0CyXIeHe MEXaHU3MOB
BO3HUKHOBEHHUS SMOIIU. BIsiBICHUE
NPUYUH HAPYIICHUS IOBEICHUS




u BHI[OKpHHHOfI CHUCTCM, COBPCMCHHBIC
MECTOAbI JICUCHUA

Htoro yacos no teme 4
7. OnopHO-ABUraTeJIbHbIHA aANINAPAT
7.1 | Koctu 4 Koct. AHaToMuUsI KOCTH: HAJKOCTHHUIIA, OObsicHEeHUE 3HAUYCHUS OTIOPHO-

BHYTpPEHHEE BEIIECTBO KOCTU. OCTEOH.
Knaccudukanus kocreit. Poct kocteit.
CoequHeHUs KOCTEH: TTOABUKHEIE,
MOJIYTIOABHKHbBIE, HENOIBMKHBIE. CTpoeHne
CyCTaBa U CyCTaBHOU CyMKH.

OceBoii cKeleT: yepen, MO3BOHOYHHK,
p€opa, rpyauna. Koctu nuiieBoro

Y MO3TOBOT0 OTAENO0B uepena. OTaenbl
MMO3BOHOYHUKA, OCOOCHHOCTU CTPOEHUS
MIO3BOHKOB B pPa3HbIX OTAENaX,
MEKI03BOHOUHBIE coeIMHeHUs. CTpoeHHUE
IPYIHOH KIJIETKH.

CkeneTsl NoSICOB KOHEYHOCTEN U
CBOOOTHBIX KOHEUHOCTEH: aHATOMUYECKHE
0COOEHHOCTH BXOJSIINX B UX COCTaB
KOCTEM.

Hapymienust cTpoeHust CKEJIETHOM CUCTEMBI.
Bo3spacTHbie u3amMeHeHusi, 0CTe0Nnopo3.
TpaBmbl. 3a0051€BaHUS OMTOPHO-
JIBUTATEJILHOTO allliapara, CBI3aHHbIC

¢ mpsiMoxoxienreM. CoBpeMEeHHbBIE
VWHBa3UBHbIE U HEUHBA3UBHbBIE METO/IbI

JBUTATEJILHOIO arlfapara.
HccnenoBanue CTpoeHUs KOCTEM.
KiaccudunmpoBanue TUIIOB KOCTEH
U X coenHeHui. Onucanue
OTJIEJIOB CKEJIETa YEJIOBEKA, UX
3HAYEHUS, 0COOCHHOCTEN CTPOCHUS U
dbyukiuit. OLleHUBaHUE BIUSHUS
(hakTOpOB pUCKa Ha 3I0POBHE
yenoBeka. Onucanue u
HCIIOJIb30BaHKE MPUEMOB OKa3aHUs
IIEPBOM NTOMOLIH IPU TPABMAX
OTIOPHO-ABUTATEIbHON CUCTEMBI




JICYCHUS: POTE3UPOBAHNE CYCTABOB U
MEKIT03BOHOYHBIX JIUCKOB, UCTIPABJICHUE
KPUBHU3HBI IO3BOHOYHMKA U JPYTHE.
Jlemoncmpayus ckeneTa yeaoBeka, yepena,
KOHEUHOCTEH, TT03BOHKOB, PACITUIIOB
KOCTEH.

Jlabopamopnsle u npakmuueckue
pabomot.

N3yyeHne cTpoeHMs CKEJeTa YeJIOBeKa

Ha MakeTax

7.2

MeImmb!

Mertiel. PaboTta MBI 110 TepeMEIIeHUIO
KOCTHBIX pbI4aroB. MbIIIIIbI,
MIPUKPETUISIOIIUECS JBYMS KOHIIAMU WU
OJHUM KOHIIOM K KOCTSIM. MUMHUYECKHUE
MBIIIIIBI KaK TPUMEP MBIIIILI,

HE NPUKPETUISIONINXCS K KOCTSIM.

Mpimia Kkak oprat JJOKOMOITUH.
O060510ukH MbIIIIBL. CyXO0XUTUS U CBA3KH.
JIBUraTenbHble AMHUIBI. MBIIIIbI-
CUHEPIYCThl U aHTAaroHUCThI. HepBHAs
perysiius paboThl MblII. Posib cCIMHHOTO
MO3ra, MO3Ke4Ka U KOPbI OOJIBIITHX

IIOJTY LLIAPUH.

OCHOBHBIE MBIIIIIBI TEJIA YEJIOBEKA.
Hawnbonee pacripocTpan€HHbBIC TPABMBI
MBIIIIEYHONU CUCTEMBI U METOJIBI UX
nporiIakTUKU. ATpodus MBI,

KnaccuduumpoBanve MpIiil.
Omnucanrie OCHOBHBIX MBIIII] TEJIA
4eJI0BeKa, X 3HaYCHMUS,
0COOEHHOCTEH CTpOeHUs U QyHKLIUH.
OnenuBaHue BIUsHUSA (HAaKTOPOB
pHCKa Ha 37I0POBhE YEIIOBEKA.
Onuncanue u UCNOIb30BaHUE
npuEMOB OKa3aHUs IEPBOM MOMOIIN
[P TPaBMax OTOPHO-IBUTaTEIbHOMN
CUCTEMBI




MIPUYUHBI U JICUCHHE.
Jlabopamopnbsie u npakmuueckue
pabomot.

Oxka3zaHue nepBoi MOMOILH IIPU
MOBPEXKICHUH CKEJIETa M MBIIIIL

HToro gyacoB 1o teme

7

8. KpoBeHocHasi u imM@paTnyecKas CUCTEMbI

8.1 | OcobennoctH
CTPOCHHS U
(YyHKIMOHUPOBAHUS
CEpJICYHOM MBI

3

AHaTOMMS cepilia: SHAOKapA, MUOKap/I,
SIUKapJ, EpUKap, )KEIyI0UKH,
peAcepans, KJIanaHbl cepala.
Mexanuueckasi paboTa cep/ilia Kak Hacoca.
CeplieuHblil UK. ApTepUalIbHOE
naByieHue, mynbc. ABroMatus. [IpoBoasias
cucTeMa cepjia. DiIeKTpudeckas pabora
cepaua. dnekTpokapanorpamma. Hepsuas u
ryMopalibHas peryJisius padoThl cepala.
Hapymienus pa6oTsl cepana.
['unepronuyeckas 607€3Hb, CEpACUHAST
HEJIOCTATOYHOCTh, ATEPOCKIIEPO3
KOPOHAPHBIX COCYI0B, UH(PAPKT MUOKap/ia
v tak nanee. lllyntuposanue,
AHTUOIUIACTUKA, KJIETOYHAS Tepanus u
JpYTHE COBPEMEHHBIE METO/IbI JICUCHUS
cepAcUHbIX Oone3Her. TpancmanTanys
cepaua.

Jlabopamopnule u npakmuueckue
paoombul.

Ornucanue CTpOeHUs CepAeUHON
MBIIIIIBI B €€ MPOBOSIICH CUCTEMBI.
N3mepenne KpoBSIHOTO JTaBIICHUS,
o0cyX/IeHHE pe3yIbTaTOB
uccinenoBanus. [loncuér nmyneca n
YHCJIa CePACUYHBIX COKpPAIICHUHN

y 4eJIOBeKa B MOKOE U MOCIIe
JO3UPOBAHHBIX (PUBUYECKHUX
Harpy3oK, 00CyKJIeHUE pe3yJIbTaTOB
uccienoBanus. OObsCHEHUE
HEUPOTryMOPaJIbHOU PETYJIIALUN
paboThI cep/ilia B OpraHu3Me
yenoBeka. OOOCHOBaHUE
HE0OXOMMOCTHU COOTIOICHHS MEP
NPOQHUIAKTUKA CEPACUHO-
COCYJIMCTBIX OOJIe3HEeH




[IpocMOTp rHCTONOTHYECKHUX TPENAPATOB
CEpPJCYHON MBIIIIIBI.
DnexTpokapauorpadus

8.2

KpoBenocHas
cucTemMa u
muMpaTuyeckas
cucremMa

Kpyru kpoBooOparteHus: 60JIbIIon u
MaJIbIM, OCHOBHBIE COCY/IBI.
Krnaccudukanus cocy1oB: aprepuu,
apTepUOJIbl, BEHBI, BEHYJIbI, KA PHI.
Pe3uctuBHBIE, 0OOMEHHBIE U EMKOCTHBIC
cocyabl. CTpoeHHE CTEHOK COCY/I0B.
HepBHas u rymopanbHas perysius
paboThl cocy10B. CUcTEMHAas peryJisiius
apTepHaAIbHOTO JIaBICHUS U IPYTHX
napameTpoB KpoBu (6apopeduiexc,
xemopeduiekc u Tak aajnee). Hapymenus
paboThI cCOCyA0B. ApTEpUAIbHBIE U
BEHO3HBIC KPOBOTEUCHUS M TIEpBasi TOMOIIIb
py HUX. AHATOMUS JIUM(PATHIECKOM
CUCTEMBI: TUM(ATUIECKNE COCYBI U
mumbatrdeckue y3ibl. [[puauHbl IBMOKCHUS
KPOBH U JIUMQBI 110 COCYIaM.
Jlabopamopnule u npakmuueckue
pabomot.

W3y4eHne rucToIOrHIeCcKIX MpenapaTon
CTEHOK COCY/IOB.

[TepBast TOMOIIb TPH KPOBOTECUCHUSX.
N3mepenne apTepruaabHOTO JaBICHUS U
myJbca

Onurcanue CTpOCHUS KPyTOB
KpoBooOpaienus. CpaBHEHUE
CBOWMCTB apTEPUil, BEH U KaIHILUISPOB;
PE3UCTUBHBIX, OOMEHHBIX U
€MKOCTHBIX cocya0B. OObsiICHEHHE
HEUPOTryMOPAJIbHOU PETYJIIALUN
paboTHI COCYZOB B OPraHU3ME
yenoBeka. OlleHUBaHUE BIUSHUS
(baKkTOpOB pucKa Ha 3J0POBbE
yenoseka. Onucanue n
UCIIOJIb30BaHUE MPUEMOB OKa3aHUs
IIEpBOY MOMOLIY IIPH
KpoBoTeueHusx. Mccnenoanue
MPUYHH JBUKEHUS KPOBH U JIUM(BI
10 COCyAaM




8.3

BnyTtpennss cpena
Opranusma

KpoBb, TkaHeBast KUAKOCTH, TUMQa.
MexaHn3Mbl NOAAEPKAHUSA BHYTPEHHEN
cpenbl opranusma (romeoctas). CBs3b
BOJHO-COJIEBOTO OOMEHA OpraHu3Ma

¢ (hopMUPOBAHUEM U OTTOKOM TKaHEBOM
KUIKOCTH.

XHWMHUYECKHUM COCTAB I1a3Mbl KDOBH.
DOpPMEHHBIE IIEMEHTHI: IPUTPOLIUTHI,
JIEUKOLUTBI, TpOMOOIUTHI. JIeiikouTapHas
dopmyrna. OyHKIMH pa3IAYHBIX
(opMeHHBIX 37eMeHTOB. KpoBeTBOpeHue U
oprassl KpoBeTBOopeHus. Mecta rudenu
Pa3IUYHBIX (POPMEHHBIX JIEMEHTOB KPOBH.
I'pynmsr kpoBu no cucreme ABO,
pe3yc-pakTop U APYyrue CUCTEMBI
onpeaeneHus TPy KpoBH.

[lepenuBanue mia3mMpl, SPUTPOLUTAPHON U
TpoMOoIuTapHON Macchl. bydepHas
(GyHKUMS T1a3MbI KpoBU. TpaHCcnopT ra3os
1o kpoBu. Paznuunbie hopmbl
remorjo0OuHa. Perymsmus cponcraa
reMoryioonHa kK kucjaopoy. CBEpTrIBaHNE
KpoBH, PUOpUHOIUTHYECKAS U
MPOTUBOCBEPTHIBAIOIIAS] CUCTEMBI.
Hapymenus, cBsizanHbIe ¢ KPOBETBOPEHUEM
U (QYHKIIMOHUPOBAHUEM (POPMEHHBIX
AJIEMEHTOB.

Onucanue BHyTpEHHEHN Cpe/ibl
yenoseka. M3yyenne npuamHHO-
CJIEICTBEHHBIX CBA3EH MEX /1y BOAHO-
COJIEBBIM OOMEHOM H
(GYHKIIMOHUPOBAHUEM TKaHEBOM
xuakoctu. CpaBHeHHE (POPMEHHBIX
aeMeHTOB KpoBH. MccienoBanue
KJIETOK KPOBU Ha TOTOBBIX
npemnapaTax. Y CTAHOBJICHHE
B3aUMOCBSI3M MEX]y CTPOEHUEM
(OPMEHHBIX AJIEMEHTOB KPOBU U
BBITIOTHSAEMBIMU (DYHKIIASMHU.
Onuncanue rpynn KpoBH.
OObsicHEeHUE IPUHIIUIIOB
NepeauBaHusl KPOBH, MEXaHU3MOB
cBEpThIBaHUS KpoBU. OOOCHOBaHUE
3HauYeHUs ToHopcTBa. OnucaHue
(hakTOpOB pUCKa Mpu 3a00JIEBAHUSX,
CBSI3aHHBIX C KPOBBIO H
KPOBETBOPEHUEM




Jlabopamopnsie u npakmuueckue
paoomeul.

N3yueHune rucToornueckux npernapaTon
KPOBHU M OPTaHOB KPOBETBOPEHUS

HToro yacos 1o teme 10
9. UMMmyHHasi cucTemMa
9.1 | UmmyHHas cucrema 5 Wctopus pazsutus 3Hanuii 00 ummynutete. | Knaccuduuupoanue THnos

3nauenue padot U. 1. Meunukoga,

I1. Opnuxa u Apyrux y4€HbIX IO U3YyUEHUIO
ummyHurera. Kinaccupukanun
UMMYyHHTETa. MeXaHU3MbI BPOKIEHHOTO

uMMyHuTeTa. [IpHoOpeTEHHBI UMMYHHUTET:

KJaccuukanus TuM(OLIUTOB U yHaCTUE
Pa3HbIX rpynin JUM(OUUTOB B
npruoOpeTéHHOM UMMYyHUTETE. [loHITHS
aHTuTena u antureHa. [Ipesenranus
aHTHUreHa. BakuuHbI U CBIBOPOTKU. Oprassl
LEHTPAIbHON UIMMYHHOU CUCTEMBI:
KPAaCHBIA KOCTHBIM MO3T U TUMYC.
Oprasbl nepudepruueckoil UMMYHHOR
CUCTEMBI: cesle3¢HKa, TUM(OY3IIbL,
MUHJIAJIMHBI, anneHaukce, [lernepoBel
osisiku. Pons TUMycCa B cO3peBaHUU
T-nmumdonmros. Ponb opranos
nepudepuueckoil UMMYHHOM CUCTEMBI

B co3peBanuu B-nmumdonuros.
OtpunarenbHas ¥ MOJOKUATEIbHAS

UMMYHUTETA, 00BICHEHHE €T0
3HAYEHUS B )KU3HU YEJIOBEKA.
OOcy>xaeHue posiv BaKIUH U
ne4eOHBIX CBIBOPOTOK

11 COXPaHEHUs 370POBbsI YEJIOBEKA.
Cpasuenue cBoiictB T- u B-
JTUMQOITMUTOB, a TAKKE
o0ecreunBaeMbIX MU THIIOB
uMMyHHTETA. MccnenoBanme mpuiauH
pa3BUTHUSL Ay TOUMMYHHBIX
3a001€BaHUH, AINIEPTUYECKHUX
peakuuil. M3yuenue ponu
MHUKpOOHOMa B (PyHKITMOHUPOBAHUH
MMMYHHOM cuctembl. OG0CHOBaHME
3HaYEHUs TPAHCIIAHTOJIOTUHU




CeJICKIMA B co3peBaHnu T- u B-
auMdoruToB. Pos MUKpodI0pHI YeToBEKa
B (popMHpPOBAHUHU HOPMATHLHOTO
MMMYHUTETA 4YesioBeka. [latomoruu
UMMYHHOU CUCTEMBI: HUMMYHOIC(UITUTHI,
ayTOMMMYHHBIE 3a00JI€BaHUS U Jp.
Peaknuy runepuyBCTBUTEIIBHOCTH, B TOM
yuciie ajuieprud. OCHOBBI
TPaHCIUIAHTOJIOTUH

HToro yacoB mo teme

10. IbixaTeabHasi cHCTEMA

10.1

JIpIxarenpHas
cucTeMa

AHaATOMHS IBIXaTEITBHON CUCTEMBI: BEPXHHUE
JbIXaTEJIbHBIE Iy TH, HUKHUE JbIXATEIbHbIC
yTH, JIETkKue. HocoBelie moJioCcTH.
Hocornorka. Porornorka. ['oprans.
Knaccudukanus xpsiiieit roptasu.
HaaropranHuk 1 rojIocOBBIE CBA3KHU.
Tpaxes. bponxu. JI€rkue. JIErounsie
My3bIPbKH (QJIbBEOJIbI). DU3HOTOTHS
mpoluecca AbIXaHusl, poJib IUIEBPATbHON
KUIAKOCTH, TradparMpl, MEKpEOEPHBIX U
npyrux meiil. CypdakTadT. ImacTuaeckas
Tsra JErKux. /[prxarenbHble TBUKEHHUS.
JKuznennas EMKoCTh JErkux. JIErounsie
00bEMbI. HepBHas u rymopanbHas
peryisiuus AbIXaHUs.

['uruena npixanus. TpeHUpoBKa

OOBbsicHEHUE CYIIHOCTH Mpoluecca
IIXaHUS. Y CTAHOBIICHUE
B3aMMOCBSI3U MEKy OCOOCHHOCTSIMU
CTPOCHUSI OPTaHOB JIbIXaHUS U
BBITIOJIHSIEMBIMU (DYHKITUSIMU.
OOBsicHEHHE MEXaHU3MOB JIbIXaHUsI,
HEUPOTryMOPaIIbHOU PETYJIIALUN
pabOThI OPraHOB JIbIXAHHMS.
HccnenoBanue KU3HEHHON EMKOCTH
JIETKUX, OTIPEICIICHUE YaCTOThI
JIBIXaHUs, 00CYXKICHHUE MOTyYEeHHBIX
pe3yJbTaToB. BhIsSBICHUE TPHU3HAKOB
Y TIPUYUH UH(PEKIIMOHHBIX
3a00J1€BaHU OPTaHOB JIBIXAHMUSI.
Onucanue Mep npeaynpeKacHus
MH(EKIIMOHHBIX 3a00JIEBAHHI.




JbpIXaTeNnbHbIX MbIIII. [Ipenynpexaenue
MOBPEKACHUS TOJI0OCOBOTO armapara.
Nupexuronnsie 0051€3HU, TEPEIAIOIINECS
4yepe3 BO31yX, U Mpouune 3a00eBaHus
OpraHoB JibIXaHus. BiusiHue
TaOAKOKYPEHHS Ha OpraHbl JbIXaTeJIbHOM
cuctembl. AcTMa, OOCTPYKTHBHBIE
3a00JIeBaHUs JBIXATEITbHON CUCTEMBI.
Jlemoncmpayus MOIETY TOPTaHU, MOJIEIIH,
MPOSICHSIONIEH MEXaHU3M BJIOXa U BBIIOXA.
Jlabopamopnuvie u npakmuueckue
pabomot.

N3mepenue o0xBaTa IpyIHOM KIETKU

B COCTOSTHUM BJIOXA U BBIIOXA.
OnpeneneHne 4acToThl JbIXaHUS.

Brnusinue paznuaHbIX pakTOpoB HA YACTOTY
JIBIXQHUS.

Cruporpadus.

N3y4yeHne rucToJori4ecKux npenapaTon
OpPTaHOB JBIXaHUS

OO0cysx1eHre BpeTHOTO BO3ACHCTBHS
Ta0aKOKypEHUs, HAPKOTUUECKUX U
MICUXOTPOITHBIX BEILIECTB Ha 3J0POBBE
yeJioBeKa

HToro yacoB nmo teme

11. [IumeBapuTebHast CHCT

eMa

11.1

[InmeBapurenbHas
cucreMma

AHaTOMHUS MHUILEBAPUTEIIBHON CHUCTEMBI:
pPOTOBAs MOJOCTh, MUIIEBO, KEIYAOK,
MOKEITyI0UHAs yKeje3a, eueHb, OTACIbI
TOHKOM KUIIIKH, OTJICIbI TOJICTON KHUILIKH.
Crtpoenue 3y0a, 3yOHasi cucTemMa 4eJloBeKa.

Ornuncanue OpraHoB
MUIIEBAPUTETBHON CUCTEMBI.
YcTaHOBIEHUE B3aMMOCBSI3U MEX]Y
CTPOEHUEM OPraHOB MUILEBAPEHUS U
BBITIOJIHSIEMBIMA UMH (PYHKIUSIMHU.




DU3MOIOTHS MUIIEBAPUTEITLHON CUCTEMBI:
pacieryieHue 0eKoB, JIUIHJIOB,
YIJIEBOJOB, HYKJIEMHOBBIX KHUCIIOT

o1 IeicTBHEM (PEPMEHTOB,
CEKPETUPYEMBIX Pa3HBIMU OT/ICIaMHU
MHIIEBAPUTEIBHON CUCTEMbI. XUMUYECKUI
COCTaB CJIIOHBI, JKEJTYJIOYHOI'O COKa,
MOJIKEITY JOYHOTO COKa, JKEJIUM, COKa
TOHKOM KUIIKU. IlonocTHOE U
MPUCTEHOYHOE MHUILIEBAPEHUE B TOHKOM
KuieyHuke. OyHKIMY MOIKEITYTI0YHON
JKeJie3bl U TieueHU. OYHKIIUU TOJICTOM
KHILIKHU. PoJib KHILIEYHON MUKPOQIOPHI
JUUTSL UeJIOBEKA.

HepBHas u rymopanbHas peryssius
MIPOIIECCOB MUIIIEBAPEHUS, YTIIEBOIHOTO,
JUAMHUIHOTO, 0EJIKOBOTrO 0OOMEHa.
['uruena nuranus. HemndekunoHHepie u
ayTOMMMYHHBIE 3a00JI€BaHUS CUCTEMBbI
nuieBapenus. [pegynpexaenne
UHOEKITUN ¥ MPOYHX KEITYJOUHO-
KUILIEYHBIX 3a00JI€BaHUM (TacTpHUT,
si3BeHHAas 00JIC3Hb, alllICH IUIINT, ITUPPO3,
NaHKPEeaTUT U APYrue), TUIIEBbIX
OTpaBJIeHUU. XeIuKoOaKTep Kak Gakrop
pa3BUTHUS racTpUTa U 53Bbl. BiusHue
KYPEHMS 1 aJIKOr0JIsl Ha MUIIEBAPEHUE.

OO0BsicHEHNE MEXaHU3MOB
MALLEBAPEHUS, HEUPOTYMOPAIbHON
PETYJIISIUY MPOIIECCOB MUIICBAPCHHUSI.
UccnenoBanue neiictBust GepMeHTOB
CJTFOHBI Ha KpaxMaJl, 00CYKIeHUE
pe3ynbTaToB. PackpsiTue ponau
COBPEMEHHBIX METOJIOB U3YUYCHUS
opraHoB nuieBapeHus. Onucanue
HEeUH(EKITMOHHBIX 3a00JIeBaHU
MTUTIEBAPUTEIIBHON CHCTEMBI M KX
npuanH. OG0CHOBaHUE MEP

PO HIAKTUKYA UHPEKITMOHHBIX
3a00J1€BaHUI OPraHOB MMUILEBAPEHUS,
OCHOBHBIX MPUHIIUIIOB 3JI0POBOTO
oOpa3a KU3HHW U TUTHCHBI TUTAHUS.
OO0cy)xaeHue BpeTHOTO BO3ICUCTBUS
TabaKOKypeHUs, HAPKOTHUECKUX U
MICUXOTPOTTHBIX BEIIECTB Ha 3/I0POBHE
YesoBeKa




PaCCTpOfICTBa IMUIICBOI'O IIOBCACHM .

Jlemoncmpayus TOpca 4eJI0BEKA, TAOJIHII.

Jlabopamopuvle u npakmuueckue
paoomeul.

HccnenoBanue nericTBus GepMeHTOB
CJIIOHBI Ha KpaxMal.

M3ydeHue rucToIOrHYECKUX MPErnapaToB
OpraHOB MMUIIEBAPUTEIHHON CHCTEMBI

HToro yacoB mo teme

12. BeigeuTeLHAs CHCTEMA

12.1

BrigenurenbHas
CHUCTCMA

CrpoeHune BBIIETUTEIBHON CUCTEMBI:
ITOYKH, MOYETOYHUKH, MOYEBOH ITY3BIPb,
MOYEHUCITYCKaTEIbHbIN KaHaI.
OyHkunoHupoBanue nouku. Hedpon xkak
CTPYKTYpHO-(DyHKIIMOHAJIbHAS €AMHULIA
MOYKH. OU3NOJOTHYECKHUE TTPOLIECCHI
(bopMHpOBaHUS BTOPUYHON MOYH:
bunbTpanms, peadcopOIus, CEKpeIus.
Ponb nouku B peryssinum aprepuaibHOTrO
nasiieHus. HepBHast u rymopanbHas
perynsiuus padoThl OPraHoB
BBIICJIUTENBHOM crcTeMbl. 3a001eBaHus
OpPraHOB MOYEBBIJIEIIUTEIBHON CUCTEMBI
(uMCTUT, MUeToHe(PPUT, MOUEKaAMEHHAsI
00JIe3Hb U IPYTHUE), X IPEAYIPEXKICHUE.
HckyccrBennas nmouka. /luanus.
TpaHCIUTaHTaMA TIOYKH.

Onucanue opraHoB BbIIETICHUS

B Opranusme yenoBeka. O0bsicHeHne
3HA4YCHUSI OPTaHOB CUCTEMBI
BBIJICTICHUS B BBIBEJICHUH
PacTBOPUMBIX B BOJIE BEILIECTB.

VY cTaHOBIIEHUE B3aUMOCBSI3U MEXKTY
OCOOCHHOCTSIMU CTPOEHUSI OPTAHOB U
BBITIOJIHSIEMBIMA UMM (DYHKITUSIMHU.
OObsicHEHUE BIUSHUS
HEUPOTyMOPAIBHOW PEryJIsIliun

Ha pabOoTy BBIACIUTEIHHON CUCTEMBI.
HccnenoBanue MeCTOIIOJIOKEHUS
MOYEK HA MYJISKE YETIOBEKa.
ApryMEHTUpPOBAHHE U OLICHUBAHUE
BIIUSIHUS (PAKTOPOB PUCKA HA
3710pOBbE YeaoBeka. Onucanue
MPU3HAKOB 3a00JIEBAHUI, MEp




Jlemoncmpayus Ta0nuL, MOJEIN
«CTpoeHue moyKu MIEKOMUTAIOIIETOY,
MyJIsiKa TTOYEK YEIOBEKA, BIAXKHOTO
npernapara.

Jlabopamopnsie u npakmuueckue
pabomot.

N3ydeHune rucTonornyeckux npenapaTon
pPa3HBIX Y4aCTKOB IMOYKH, MOUYETOYHUKA,
MOYEBOTO MMy3bIps

npodrtakTuku 00JIe3HEH OPraHOB
MOYEBBIICTUTEIHHON CHUCTEMBI

HToro yacoB mo teme

13. ITo10Bas cucrema

13.1

[TonmoBas cucrema

Cramguu rameroresesa. OTIMYHS OOTEHE3a
U cliepMartoreses’a Ipyr oT Apyra.
O11og0TBOpEHHME.

JKenckast mosioBast cucteMa: SIMYHUKH,
MaTO4YHbIE TPYObI, MaTKa, Biarajiuuile,
BHEIIIHUE MOJIOBBIE OPTaHBbI.
MeHcTpyalbHbIN UKL

My:>kcKas MojaoBasi CUCTEMAa: CEMEHHUKU
U TIPOYME BHYTPEHHUE NIOJIOBBIE OPTaHBbl,
BHEIIIHUE TOJIOBBIE OPTaHBbI.

HepBHas u rymopanbHasi peryJisiius
paboThl OPraHoOB MOJIOBOM CUCTEMBI.
[InanupoBanue OepeMEHHOCTH, METOIbI
KOHTpAaLEN1H, IpeINMILIaHTallHOHHBIH
CKPUHUHT, 3KCTPAKOPIIOPAIBHOE
OILNIOAOTBOPEHUE. bepeMeHHOCTb,

CpaBHeHUE OOTeHEe3a U
cnepmatorenesa. O0bACHEHHE
CMbICJIa OMOJIOTUYECKUX MTOHSITHH:
raMeToreHes3, UCKyCCTBEHHOE
omnogoTBopenue (3KO).
Onucanne OpraHoB MOJIOBOM
CHUCTEMBbI B OpPraHU3MeE YEJIOBEKA.
OObsicHEHUE BIUSHUS
HEUPOTYMOPAJIbHOMN PETYJIISALNN
Ha paboTy MOJIOBOI CUCTEMBI




naktaius. 3a00JieBaHUs, IEPEAAIOLTUECS
[IOJIOBBIM Iy TEM.

Jlabopamopnsie u npakmuueckue
pabomot.

N3yuenune rucToornueckux mpemnapaTon
OPTaHOB MOJIOBOM CUCTEMBI

HToro yacoB mo teme

14. Koka u eé npou3BogHbIe

14.1

Koxa u eé
MIPOU3BOHBIC

DNUIEPMUC — MHOTOCJIOMHBIN
OporopeBaronii 3nurenuii. Cion
snuaepmuca. Ciou nepmsl. [logkoxHas
AKUpOBas KieTdyaTtka. [[pou3BoIHbIE KOKU:
HOI'TH, BOJIOCKI. KOXKHBIE JKeJe3bl: TOTOBBIE,
CaJIbHbIE U MOJIOYHbIE. DYHKIINH KOXKHU.
Ponp HEPBHOM M TyMOpaJIbHOM pETyISIIUN
B OCYIIECTBJICHUU TEPMOPETYJIATOPHON U
Ipyrux (YHKIIUN KOXKHU.

3a0oJieBaHUs KOXKU U UX MPETyIPEKICHUE.
[leperpeBanue: COJIHEYHBIN U TEIIOBOM
yaapbl. Oxoru. OOMOpOKEHUS.
[Tpodunaktuka u rnepBas IOMOIIIb

P TETJIOBOM U COJTHEYHOM yJapax,
0’K0Trax U 0OMOPOKECHHUSIX.
Jlemoncmpayus MOJENN CTPOCHUS KOXKH,
TaOINII, CIIAlIOB.

Jlabopamopnsie u npakmuueckue
pabomot.

Ornucanue cTpoeHus U PyHKIUH
KOXH, €€ IIPOU3BOIHBIX.
WccnenoBanue BAUSHUSA PAaKTOPOB
OKPYXaroLIEH Cpeibl HA KOXKY.
OOBsiCHEHHE MEXaHU3MOB
TepMmoperysinuy. Onrucanue
MPUEMOB MEPBON TOMOLIM [IPU
COJIHEYHOM M TEIUIOBOM yJiapax,
TpaBMax, 0’K0rax, 0OMOpPOXKCHHH;
OCHOBHBIX TUTHEHUUECKUX
TpeOOBaHMI K OJIeXk A€ U O0YBH.
OO0cyxaeHue 3a00JIeBaHUN KOXKHU U
WX TIPEAYNPEKICHUS




Hccnenoanue ¢ nOMOIIBIO JIYIBI TBUIBHON
Y JAJJOHHOU CTOPOHBI KHUCTH.

M3yueHune rucToIorn4ecKux npernapaToB
SIUJIEPMHUCA U JEPMBI

HToro gyacoB 1o teme

3

15. Ajanranum opraHu3mMa 4ej0BeKa

15.1

Anmanranumn
OpraHU3Ma 4eJIoBEKa

5

Tepmoperynsauus: posib KOKU U COCY0B.
I'mnoTtanamyc Kak neHTp
HEUPOTyMOPaJIbHOU PETYJIISALUU
teruiooOMeHa. [loBeneHueckue aganraium.
Atanranuu 4eaoBeKa, €ro OpraHoB U
TKaHEW K HU3KUM KOHLICHTPaLUSIM
KUCJIOPOJIa U TUIIOKCUU. Perymsanus
noTpeOIeHHs KUCIOPOIa TKaHIMH,
sputpomnods. [lepectpoiika meTabonuzma
KJIETOK B YCJIOBUM THIIOKCHUHU.
AJlantaiuy K HEIOCTAaTKy pa3Iu4HbIX
NIATATEJIbHBIX BEIIECTB. JHEPreTUYECKas
(GyHKIIUS TIIMKOTEHA B TIEYEHU U JTUTTUOB
B JKUPOBOU TKaHU. [Topsmok
VICTIOJIB30BAHUS 3aI1ACOB MMUTATEIbHBIX
BEILIECTB B opranusme. Ilepectpoiika
MeTabon3Ma KIETOK B yCIIOBHUSIX
TOJIOAHMS.

Hupkannasie putmel. Biausaue
IIPOIOJKUTEIIBHOCTH CBETOBOTO JTHS

Ha HEUPOTYMOPAJIbHYIO PETYIISALUIO

OO6cyxaenue aganTUBHBIX
MEXaHU3MOB YEJIOBEYECKOTO
opranusma. M3yuenue nepectpoek
MeTa00JIM3Ma 110 BO3AEUCTBHEM
BHEIIHUX (akTopoB. OObsCHEHUE
3HAYUMOCTH (PU3UUECKOU
aKTUBHOCTH, PS)KUMA JTHS U TTUTAHUS
JUTSI 37I0POBBS




IIPOLIECCOB KU3HEAEATEIbHOCTH YEJIOBEKA.
TpenupoBku. Ponb puznueckoit
AKTUBHOCTHU B COXPaHEHUH 310POBbSI
yenoseka. [Ipodunakruka 3a6oseBanuit
CEpPACYHO-COCYAUCTOMN U ABIXaTEIbHON
CHUCTEM U OIIOPHO-JIBUTATEIILHOTO aIllapara.
Ananraiuu K HeBecoMocTH. [lepectpoiiku
MeTaboJM3Ma B YCIOBUSX HU3KOU
rpaBUTALMY, TPOPUIAKTUKA HETATUBHBIX
IIOCJIEICTBUM.

Jlemoncmpayus nocoduit u 00y4aromux
BUJICOPOJIMKOB

M Toro yacoB mo teme

16. 'eHeTHKA YeJI0BeKA

16.1

['eneTHka yemoBeKa

OmnpenenenHre resa u ajiesns, FeHOTUIa

u ¢penoruna. Ilouarue romo-

Y T€TEPO3UTOTHI. 3aKOHBI MeHaes.
B3aumoneiictBue amieneil. MOHOT€HHBIE
U MOJUTCHHbIE IPU3HAKH. XPOMOCOMHAs
TEOpHsI HACIEACTBEHHOCTH Moprana.
Kpoccunrosep u cuenneHsoe
HacyenoBaHue. MexaHn3Mbl ONPEAEIICHUS
noJia. [ToyioBbIE XpOMOCOMBI 1 2y TOCOMBI
yenoBeka. HacnenoBanue, ClEIIEHHOE

C TIOJIOM.

N3MeHYNBOCTB: HACIIEICTBEHHAS U
HEeHacieAcTBeHHas. [Ipumepsl

PackpriTe cMBICTIa TEPMUHOB U
MOHATHUN: JOMUHAHTHBIE U
pELeCCUBHBIE MPU3HAKH, aJIEIIH,
rOMO3UTr0Ta U T€TEPO3UTOTA.
O3HaKOMJIEHHE C 3aKOHOMEPHOCTSIMH
HE3aBHCUMOTO HACIIEJOBaHUS,
CLIETUICHHOT'O HACTIEIOBAHUE
MPU3HAKOB, HACIIEIOBAHMUS,
CLIETUIEHHOTO C 1oJioM. OnipeiesieHue
nosia. O6cyxeHue
3aKOHOMEPHOCTEN U3MEHYMBOCTH
MPU3HAKOB (HACJIEICTBEHHAS U
HEHACJIEICTBEHHAsI U3BMEHYUBOCTD )




HEHACJICICTBCHHBIX N3MECHEHUH
(momudukanuit). Kinaccuduxanus
HACJIEACTBEHHON N3MEHYNBOCTHU

Ha MYTaIlMOHHYIO U PEKOMOMHAIMOHHYO.
I'enHbIE, XpOMOCOMHBIE U TCHOMHBIE
3a0oneBanus. [Ipumepsbl TeHHBIX,
XPOMOCOMHBIX ¥ TCHOMHBIX 3a00JI€BaHUI
YEJI0BEKa.

[TormynsiimoHHAasi TEHETHKA.

[Tonsitue renodonna. Pacnpenenenue
Y4acTOT aJUIEIIEH B MOIYJISLHH.

3akoH Xapau-BaitnOepra.

Peuienne reneTnueckux 3aay.
Menuuunckas reneruka. [loctpoenue
POAOCIIOBHBIX MTPU AHAJIU3E ONPEAETEHHBIX
MpU3HaKOB. POJib reHETHUUECKUX aHATN30B
NpU TJIAHUPOBAHUU U KOHTPOJIE
OCpPEeMEHHOCTH.

CexBeHUpOBaHKE T€HOMA KaK UHCTPYMEHT,
MO3BOJIIONTUN TPOTHO3UPOBAThH (DEHOTHUIT
YyeJIoBeKa U IPYTUX KUBBIX OPTaHU3MOB,
a Takxe BUPYcoB. buonndopmaruueckue
WHCTPYMEHTHI aHAJIN3a FTEHOMOB. MeTo bl
HaIPaBJICHHOTO U3MEHEHHUSI TCHOMOB
OpraHu3MoB. [ 'eHeTHUeCcKast UHKEHEPUSI.
['enoMHOE penakTUpOBaHKUE. ITUYECKUE
ACIIEeKThl BHECEHUS U3MEHEHUM B TECHOMBI




B Ouocepe. AHTPONIOTEHHBIN KPYTOBOPOT.

DKOJIOTHUECKUE KPU3UCHI U UX TPUYHHBI.
KonsBostonus o01ecTBa v Npupobl.
PanronaibHOE PUPOOTIOIB30BAHUE.
3HauYE€HHUE OXPaHbl OKPYKaroLEen
IPUPOAHON CPEABI Ul COXPAHECHHUS
YEJI0BEYECTBA.

Jlemoncmpayus Tabnul, I1aKaTOB,
KHHO(ParMeHTOB, BUIEOPOIUKOB

u3 HrepHera

Hroro yacoB o treme
OBIIEE KOJIMYECTBO

YACOBIIO
[TPOTPAMME 102

102
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