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OenepanpHas paboyas mporpaMma 1o ydeOHoMy mnpeamery «buomorus»
(yrnyOneHHbI ypoBeHb) (mpeameTHast 00y1acTh «EcCTeCTBEHHO-HAydHBIE MPEAMETHI)
(masmee COOTBETCTBEHHO — TIIporpaMMa 10 OWOJOTUM, OWOJOTHS) BKJIKOYAET
MOSICHUTENIbHYIO 3aIIUCKY, COJIEpKaHNe 00yUYeHUs, IUTaHUPYEMBbIE PE3yJIbTaThl OCBOCHHUS
IpOrpamMMbl 1O OMOJIOTUH, TEMATUYECKOE MJIAHUPOBAHHUE.

INOACHUTEJIBHASA 3AIINCKA

[IporpaMmMa 10 OHOJIOTMM OCHOBHOIO 001Iero obpa3oBaHus (yriyOnaeHHBIN
YpOBEHb) COCTaBJieHa Ha OCHOBE TPEeOOBaHHMM K pe3yJbTaTaM OCBOEHHUS OCHOBHOM
o0pa3oBaTeIbHOM MpPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHHUs, MNPEACTABICHHBIX
B ®I'OC 00O, c¢ yuerom denepanpbHOi pabouell mporpaMmbl BOCIUTAHUS
JUI 00111€00pa30BaTEIbHBIX OPraHU3aU.

IIporpaMMa 1o OHMOJOrMM OpPUEHTHUPOBaHA Ha OOYYAIOIIMXCS, MPOSBISIOLINX
NOBBIIICHHBIII MHTEPEC K M3YyYEHUIO OHOJOIMM, W HampaBieHa Ha (OpMUPOBAHUE
€CTECTBEHHO-Hay4YHOM  IpaMOTHOCTM M  OpraHM3allMi0  HM3y4eHUs  OuoJIoruu
Ha JesITeIbHOCTHOM OcHOBe. B mporpamme 1mo OMOJOrMHM YYUTHIBAIOTCS BO3MOYKHOCTH
ouonoruu B peanuzanuu TpeboBanuiit ®I'OC OOO K MIaHUPYEMBIM JIMYHOCTHBIM,
MeTanpeAMETHBIM U TIPEAMETHBIM pe3yjbTaTaM OOy4YeHHUs Ha YriyOJIE€HHOM YpOBHE,
a TakkKe pealu3alus MEXIPEIMETHBIX CBA3€H eCTECTBEHHO-HayYHBIX Y4eOHBIX
MPEIMETOB OCHOBHOI'O OOIIEro 00pa3oBaHus.

[Iporpamma BKJIIOYAET pACIpENETICHUE COJIEpXKaHMs Yy4eOHOro Marepuana
c 7 mo 9 kmacc, a TakXKe PEKOMEHAYEMYIO IOCIEI0BaTEIbHOCTh HU3YyYEHUS TEM,
OCHOBaHHYIO Ha JIOTUKE Pa3BUTHS MPEAMETHOTO COACPKAHMS C y4E€TOM BO3PACTHBIX
0COOEHHOCTEN 00YyJaroIUXCsl.

IIporpamma 1o 6mosoruu pa3padoTaHa C LIEJIbI0 0Ka3aHUs METOJUYECKOM TOMOIIU
YUUTEIIO B CO3[JaHUM paboyel porpaMMsbl 10 yUeOHOMY MPEIMETY.

B nporpamme no OnoIoruu OMpPEneNsaOTCs OCHOBHBIE LIEJIM U3Y4YE€HHsI OMOJIOrUU
Ha yrJIyOJIEHHOM YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUs, IJIAHUPYEMBIE PE3YJIbTaThl
OCBOEHHSI Kypca OUOJIOTUU: TUYHOCTHBIE, METAIIPeIMETHBIE, TPEIMETHBIC.

buonorns BHOCHT CyHIECTBEHHBIA BKJIaJ B Pa3BUTHE y OOYUYaIOIIHUXCS HAYYHOTO
MHUPOBO33pEHUS, BKIII0Yash (HOpMUPOBAHHE MPEACTABICHUI O METOAAX MO3HAHMSI )KUBOK
IPUPOJIBI, TTO3BOJISIET CHOPMUPOBATH CUCTEMY HAyUHBIX 3HAHHMI O JKMBBIX CHCTEMax,
YMEHUSA UX IPUMEHATH B Pa3HOOOPA3HBIX JKU3HEHHBIX CUTYaIUSX.

buonornyeckass MoAroToBKa Ha YriayOJE€HHOM YpPOBHE CIOCOOCTBYET Pa3BUTHIO
MOTHBAILIUU K U3YYEHUIO OMOJIOTUH, TOHUMAHUIO 00YJalOIIMMUCS HAyYHBIX TPUHIIUIIOB
OpraHu3alliy JesITEIbHOCTH Y€JIOBEKa B KUBOUM MPHUPOJIE, TTO3BOJISET 3aJI0KUTH OCHOBBI
HKOJIOTUYECKONW KYJIbTYphl, 30POBOrO0 00pa3a KH3HU, CIHOCOOCTBYET OBJIAJECHUIO
OOy4alOUIMMUCS CHEeLHATbHBIMU OWOJIOTUYECKUMHU 3HAHUSMH, 3aKJIa/IbIBAIOLUTUMU
OCHOBY TSI TATbHEHUIIIETO OMOIOTHIECKOT0 00pa30BaHUSI.
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Hensmu oOydeHHss OHOJIOTMM HA YPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUs
(yriyOJieHHBIN YPOBEHB) SIBISIIOTCS:

pa3BUTHE HHTEpeca K HM3YUYCHHUIO KUZHEACSITETHHOCTH OHOJIOTHYECKHX CHCTEM
pa3HOT'O0 YpPOBHS OpraHU3aldd, OCOOEHHOCTAM CTPOCHHS, IKU3HEICATEILHOCTU
OpraHu3Ma 4elioBeKa, yCIOBUSIM COXPAHEHHsI €T0 370POBbS;

(dopMupoBaHUE YMEHUN MPUMEHSITH METOIbI OMOIIOTHYECKONW HAYKHU IS U3y4CHUS
OMOJIOTHYECKUX CHCTEM, B TOM YHCJIE OpraHU3Ma YeJIOBEKa;

BOCIIUTAHUE DKOJOTMYECKOM KYyJIbTYpbl B MLEISX COXpaHEHUS COOCTBEHHOIO
3JI0POBbSI M OXpaHbl OKPYKArOIIe cpeibl;

pa3BUTHE TIPEACTABICHUN O BO3MOXHBIX cdepax Oymaymien mnpodeccuoHambHON
NEesITeNbHOCTH, CBI3aHHOM C OMOJIOTHEN, TOTOBHOCTU K OCO3HAHHOMY BBIOOPY MPOQUIIs
Y HAIPaBJICHHOCTH JaJIbHENUIIEro 00y4eHusl.

JlocTikeHue 1ened mnporpaMmbl 1O OHOJIOTHMU  00ECIIEUMBAETCS PEeIllIeHUEM
CJIEYIOIINX 3a/1ay:

npuodpeTeHre 00yJaloIUMHUCA 3HAHUW O >KMBOM MPHpPOJE, 3aKOHOMEPHOCTSIX
CTPOCHUS, KHU3HEACITETbHOCTH U CcpenooOpasyromieid poiau TpubOB, pPACTECHUH,
KUBOTHBIX, MHKPOOPTaHMW3MOB, O YEJIOBEKE KaK OMOCOIMAILHON CHUCTEME, O POJHU
OMOJIOTUM B IPAKTUUECKOUN AEATEILHOCTH JIOJIEH;

OBJIQJICHUE YMEHUSIMHU TPOBOJUTH HCCIECIOBAHUS OOBEKTOB >KUBOW TMPUPOIBI
C UCIOJIb30BaHMEM J1abopaTOpHOTO OOOPY/IOBaHHUS W HWHCTPYMEHTOB ITM(POBBIX
naboparopuii, opranu3auy HaOII0ICHHS 32 COCTOSTHUEM COOCTBEHHOTO OpraHU3Ma;

OCBOCHHME MPUEMOB pabOThl C OHMONOrMYecKoll HHpoOpMaluuel, B TOM 4YHUCIE
O COBPEMEHHBIX JOCTIKCHUAX B 00JacTh OWONOrMH, €€ aHauu3 W KPUTUYECKOE
OlLICHUBAHMUE;

OCBOEHHE JKOJIOTMYECKHA TPaMOTHOTO TIOBEICHUS, HAMPABICHHOTO Ha COXPAHEHUE
COOCTBEHHOT'O 3/TOPOBbSI M OXPaHbl OKPYXKAIOIIEH MPUPOAHON CPEIbI;

npuoOpeTeHne MpeACTaBIeHU 0 cdepax npodhecCHOHATBHON AeITeIbHOCTH,
CBSI3aHHBIX C OWOJOTMEH ¥  COBPEMEHHBIMH TEXHOJOTHUSIMH, OCHOBAaHHBIMU
Ha JIOCTIKEHUSAX OUOJIOTHH.

OO611ee Y1CIo 4acoB, PEKOMEHJOBAaHHBIX JIJIs1 U3YYCHHS OUOJIOTMH HA YIITYOJIEHHOM
ypoBHe, — 272 vaca: B 7 kiacce — 68 yacoB (2 yaca B HeJeno), B 8 kimacce — 102 gaca
(3 yaca B Herenm0), B 9 kimacce — 102 gaca (3 yaca B HeJeIO).

[Ipennmaraempiii B mporpamMMe 1O OHMOJOTHU  TEpeYeHb  JIAOOPATOPHBIX
U TPAKTHUYECKUX pPAa0OT SBISIETCA PEKOMEHAATENbHBIM, YUWTENb JeJaeT BBIOOp
Ipd TPOBEACHUM JTA0OPATOPHBIX pabOT W OMBITOB C YYETOM HWHIUBUAYAIbHBIX
0COOCHHOCTEW OOYyYarolIMXCs, CIUCKA 3KCIEPUMEHTAIBbHBIX 3aJlaHW, MpesiaraeMbIxX
B paMKaX OCHOBHOT'O TOCYAapCTBEHHOTO SK3aMeHa 10 OUOJIOTHH.

Bo3morkHa KoppeKkTHpoBKa 00IIEro YKClia 4acOB, PEKOMEHIOBAHHBIX IS U3YUYEHUS
npeaMera, ¢ Y4eTOM HHAMBUAYATbHOTO MOJX0Aa OOpa3oBaTeIbHBIX OpraHU3allui
K yIIyOJIGHHOMY M3y4€HHUIO OHMOJIOTMM, B paMKaxX COOJIIOJIGHHS TMTMEHUYECKHX
HOPMAaTHBOB K HEIEIbHON 00pa3oBaTeIbHON HArpy3Ke.
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COJAEPKXAHUE OBYUYEHUA

7 KIIACC

BBenenue

[utonorus — Hayka o kietke. CoBpeMeHHas kiaeToyHas Teopus. Kiietka — equaunna
CTPOCHUS, KUZHEACATECIHbHOCTH U PA3MHOKEHHUS KUBOTO. XUMHUUECKUIN COCTAB KJIETKH.
CtpyKTypHasi opranuzaiius KJIeTKu. DYKapruOTHbBIC U TPOKAPUOTHBIE KIeTKU. MeMOpaHa.
[utonnazma. Opranounbl. Enunas MemOpaHHas cucrema KI€TKM. MUTOXOHJpUU
n 1uactuabl. lLlutockener m opraHouabl ABWKeHUA. Anpo. Xpomocombl. ['eHbI.
VYnBoenue xpomocoM. IInommnocts knetku. Knerounwit uukin. Mwuto3. Meiios.
PasmHoOxkeHue. Turbl KU3HEHHBIX LIUKJIIOB.

Bupyconorus — Hayka o Bupycax. Bupycel — HekierouHwsie ¢opMmbl. Bxman
POCCUIMCKUX U 3apyOeKHBIX YUEHBIX B pa3BUTUE BUPYCOJIOTHH. BupycHblie 3a005ieBaHus
pacTeHui, )KUBOTHBIX U YeoBeKa. Mepbl mpopHIakTUKN BUPYCHBIX 3a00I€BaHUN.

CoBpemeHHas Kyaccu(UKaIsi OpraHu3MOB, OCHOBHBIC MpUHIMIIEL Kitaccudukarus
OpPraHU3MOB U 3BOJIIOIIMOHHOE yueHue. Teopus spomonuu Yapib3a [lapBuna.

Mertoasl HaydyHOro mno3HaHus B Owuosnoruu. llpaBuna paboThl CO CBETOBBIM
MHKpPOCKOIIOM.  BpemeHHble ¥  TOCTOSHHBIE  MHKpompemnaparsl.  Meroauka
MPUTOTOBJICHUSI ~ BPEMEHHBIX  MHUKpOIpenapaTtoB.  MMUMKpPOCKONMUS  ONTHYECKAs,
AJIEKTPOHHAs, CKAHUPYIONIasi, 30HA0Bas.

Jlemoncmpayusa: TOPTPETOB YYEHBIX, MHUKpOPOTOrpaduii KJIETOUYHBIX CTPYKTYP,
BBITIOJTHEHHBIX C TIOMOIIBIO PA3THYHBIX THITOB MUKPOCKOITHH.

Jlabopamopuvie u npakmuyeckue padoomol.

[TpaBuna TexHUKHM 0€30MaCHOCTH MPH MPOBEJCHUY JIAOOPATOPHBIX U MPAKTUUECKUX
pabot. OCHOBBI MHKPOCKOIHWHU: TMPUTOTOBJICHUE BPEMEHHBIX MpemapaToB U pabdoTa
¢ mukpockonoM. OdopmiieHre pe3yabTaToB pabOThl C MUKPOCKOTIOM.

bakrepuu u apxeu

Mukpobuosnoruss — Hayka O MukpoopraHuzmax. (OCOOEHHOCTH CTPOCHUS
MPOKApUOTHOU KJIeTKU. MHorooOpasue popm kieTok OakTepuil. Poct u pazmMHOokeHUE
Oaktepuif. Crnopel  Oaktepuil. JKu3HenesATeNbHOCTh  OakTepuii:  aBTOTPOQHBIC
1 rerepoTpodHbie, aHadpoOHBICE W a’poOHBIe OakTepuu. llmanobakTepun U UX POJIb
B [IPUPOJIE.

OcoOeHHOCTH OpraHu3alud apxed U HUX OTIuYMs oT Oakrtepuil. Ponb apxeit
1 0aKkTepuil B BOBHUKHOBEHHUH 3YKapPHUOTOB.

PacnipocTpaneHHOCTh OAKTEPHl U apXeil, UX poJib B MPUPOJIE U KU3HU YEIOBEKA.
Ponw 6akTepuii B OMOT€OXUMUYECKUX IIUKIIaX.

Jlabopamopuvie u npakmuueckue pabomal.
N3yuenre MeTo10B 1e3UH(EKIINHN U CTEPUITU3aLlUU.
N3ydenue mopdonoruu 6akTepuii Ha MUKPOCKOITUYECKHUX MTpernaparax.
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MHoroo0pa3ue OIHOKJIETOYHBIX 3YKAPUOT

OCHOBHBIE ITPU3HAKU OJHOKJIETOYHBIX 3yKapHoT. CTpoeHHe, NBUKEHUE, ITUTAaHUE,
pa3sMHOKEHUE OJHOKJIETOYHBIX aBTOTPO(PHBIX U reTepoTPO(PHBIX IYKAPHOT Ha MpUMEpPE
ABIVIEHBI U TPUIIAHOCOMBI, TPUXOMOHA/IbI U KUIIEYHOH JAMOINH, UHPY30pUHU Ty(PeEnbKu
U MaJSIPUITHOTO MJIa3MOJus, paauossipuii u popamunudep, ameObl poTes, JUaTOMEM.
3HaueHHe OAHOKJIETOUYHBIX dYKApUOT B MPUPOE U KU3HU uenoBeka. CoHHas 00Jie3Hb,
oone3np lllaraca. KoxxHblil U BUCLIepanbHbIN JeiiiManno3. Tpuxomonuas. JIsmM0amos.

Jlabopamopnvie u npakmuueckue pabomol.
N3ydyeHne OJHOKJIETOYHBIX OPraHu3MOB II0J MHMKPOCKOIIOM Ha BpPEMEHHBIX
1 (PMKCUPOBAHHBIX MUKpPOIpEnaparax.

ApXxeIiacTUIAHbIC, HIH «PACTECHU»

borannka — Hayka 0 pacTEHUX.

Kpatkast ucropusi pazButus OotaHuku. boTaHuka u OOBEKTHI €€ UCCIEOBaHUM.
O0BeM 1apcTBa «pacTEHUs B COBPEMEHHOU CUCTEME OpraHudeckoro mupa. Paznens
Oootanuku. CBs3p OOTAaHUKKA C JPYTMMU OHOJOTHYECKUMH HayKaMHu, MEAUIIMHON
U CEJIbCKUM XO0351UCTBOM. Posib O0TaHMKH B OPMUPOBAHUH COBPEMEHHOM €CTECTBEHHO -
HAay4YHOH KapTuHbI MHpa. [lepcrieKkTuBbI pa3BUTHs OOTAaHMKW Kak Hayku. l[IpumeHeHue
OoTaHMUYECKUX 3HaHUI uenoBekoM. [Ipodeccun uenoBeka, cBi3aHHbIE C OOTAHUKOM.

Jlemoncmpayusa NOpTPETOB YUEHBIX, )KUBBIX PACTEHUM, KOJUICKLIUN U MYJISIKEH.

OO6m1ast opranu3aiysi paCTUTEILHOIO OpraHu3Ma.

PacturenpHas KiieTka U €e 0COOEHHOCTH.

Pacturensubie TKaHu. OTKPBITHE PACTHTENbHBIX TKaHed. CTpoeHue U (PyHKIIMU
pactutenbHbIX TKaHed. [IpocTeie u crnoxHbie TkaHU. OOpa3oBaTelbHBIE, TTOKPOBHBIE,
OCHOBHBIE, MEXaHUYECKUE, TPOBOSIIIINE TKAHH.

Oprasbl U CHCTEMBI OPraHOB pACTUTEIBHOTO OpraHu3Ma, HMX B3aUMOCBS3b.
PactutenbHplii OpraHu3M Kak €OUHOE 1Lenoe. BereratuBHblE W T'€HEPATUBHBIE
OpraHsl.

/Jlemoncmpayusa ONBITOB 10 OOHAPY)KEHUID B CEMEHAX pACTEHU BObL,
MUHEPAIbHBIX M OPTaHUYECKHUX BEIIECTB, KpaxMasa, Oeyika v Kupa.

Jlabopamopuvie u npaxmuyeckue padomol.

MN3ydyeHne CTPOEHMsI PACTUTENBHBIX KIETOK Ha TOTOBBIX M BPEMEHHBIX
MUKpoIpenapaTax.

HabGmronenune mpouecca mia3Moian3a U AEIia3Molid3a B PAaCTHTENBbHBIX KIIETKAX
110JT MUKPOCKOITOM.

N3ydyenue ocoOEHHOCTEH CTPOEHHSI TKAaHEH pacTEHWH Ha TOTOBBIX U BPEMEHHBIX
MUKpOIpenapaTax.

W3yueHue CTpoeHMsI OpraHOB pPACTEHUH Ha JKUBBIX OOBEKTaX M repOapHbIX
oOpasmax.

CnopoBble pacTeHus.
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Kpacusbie, 3enenbie 1 XapoBbie BOAOPOCIU. AJILIOJOTHUSI — HayKa O BOJOPOCIIAX.
Bogopocin — HeTakcOHOMHYECKasi Tpylna OpraHM3MOB, MPUCIOCOOIEHHBIX K JKU3HU
B BOJHOM Cpele, OTHOCAIIMXCA K pa3iMYHbIM LApPCTBaM B COBPEMEHHOW CHCTEME
OpraHu4eckoro Mupa. MecTo KpacHbIX, 3€JIEHbIX U XapOBbIX BOJIOPOCIIEN B COBPEMEHHOU
CUCTEME OpraHn4yeckoro Mupa. OCOOEHHOCTH UX CTPOEHUS, Pa3MHOKEHHUSI U )KU3HEHHBIX
LUKIJIOB Ha MPUMEPE XJIAMUAOMOHAbI, XJIOPEJUIbl, KIag0(pOpbl U YIbBBI, CHUPOTHUPbI
U Xapbl, TOp(UpHI.

Bypble Bomopociu, MX TaKCOHOMHYECKOE IMOJIOKEHUE BHE I[apCTBa pacTEHUM.
JKuzHeHHble IWKIBI JaMuHapuM (Mopckas kamycrta) W ¢ykyca. PacmpoctpaneHue
U 3KoJiorusi. Ponb B pupoze U 3HaUYE€HUE B JKU3HU YEJIOBEKA.

[IpoucxoxieHne BBICHIMX pacTeHUuM (3MOpPUO(UT) OT XapoBBIX BOJIOPOCIIEH.
CoBpeMeHHbIE MOAXObI K CUCTEMATHKE PACTEHUM.

MoxoBuHBIE 170031 MXH. Obmas XapaKTEepUCTHKA, CTPOECHHE
U SKU3HEJEATENbHOCTD, KU3HEHHBIN UK MX0B. MHOroo0pasue MxoB. KykylikuH JieH
u charuyM. PacrpocTpaHeHue M 9KOJIOTUS MXOB. 3HAU€HHE MXOB B MPHUPOJIE
u KU3HEICATCITLHOCTH YeIoBeKa. TopdoobGpazoBanue. [leuenouHUKHU
U AHTOILIEPOTOBBIE.

[lnayHoBunuble  (raynsl). OOmas  xapaktepuctuka.  Mopdomornyeckue
OCOOEHHOCTH BEreTaTHUBHBIX OpraHoB. OCOOCHHOCTH OpraHU3alUH, )KU3HEHHOTO LMK
wiayHa  OynaBoBuaHoro.  [losoBoe — mokoJieHWME, — peayKUusi  raMmetrodura.
PacnipocTpanenue U 5K0JIOrus MJIayHOBUIHBIX. 3HAUEHUE B MPUPOJIE U MCIIOJIb30BaHUE
yenoBeKoM. Mckonmaemble MiayHOBHIHbIE. Pojb  HMCKOMAaeMbIX IMJIAYHOBUAHBIX
B PACTUTEIILHOM IOKPOBE MajIc030MCKON 3Pbl U B 00pa30BaHUM KAMEHHOTO YIJISl.

[TanmopoTHUKOBHUIHBIE (MAmMOPOTHUKKM U XBomu). OOmas xapakTepUCTHKA
NanopOTHUKOBUAHBIX. OCOOCHHOCTH OpraHU3aIH BEr€TaTUBHBIX OPTraHOB, )KU3HEHHOTO
UKJIa XBOIIa MojeBoro. CTpoeHHe U )KU3HEeNEATEeIbHOCTh MaoOpOTHUKOB. KU3HEHHBIN
IUKJI TAIIOPOTHUKOB HA MTpUMEpE IMIMUTOBHUKA MYKCKOro. PacpocTpaneHnre u 3KoI0rust
NanOPOTHUKOBUIHBIX. 3HAUEHUE B MPUPOJIE U KU3HEAECATEIBHOCTH YEI0BEKa.

Jlabopamopuvie u npakmuyueckue padoomeut.

N3yuenne ocoOEHHOCTEH CTPOCHHUS U JKU3HEHHBIX IIMKJIOB OJHOKJIETOYHBIX
¥ MHOTOKJIETOYHBIX 3€JICHBIX, XapOBBIX U KPACHBIX BOJOPOCIEH Ha )KUBOM U repOapHOM
Marepuale.

N3ydeHue CTpoeHHs M >KU3HEHHBIX LHMKJIOB OYypbhIX BOJOPOCIEH Ha >XHUBOM
U repOapHOM MarepHaie.

N3yueHne 0COOEHHOCTEHM CTpOEHUs KYKYIIKMHA JibHA U carHyma (Ha >KHUBBIX
U repOapHbIX 00BEKTaX).

N3yuenne ocoOeHHOCTEH CTpOeHHMsS TulayHa Oy/laBOBUIHOTO (HAa IKUBBIX
U TepOapHBIX 00BEKTAX).

N3yuenne ocoOEHHOCTEH CTpOEHHUsI XBOIa MOJEBOr0 (HAa KUBBIX U TepOapHBIX
00BEKTaX).

N3yueHne OCOOEHHOCTEH CTpOEHHsI MAmOpOTHUKA IIUTOBHUKA MYMXCKOTO
(Ha )XUBBIX U repOapHBIX 00BEKTAX).
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CeMeHHbBIE PACTEHHUS.

['onocemenHble. BO3HUKHOBEHME CEMEHHM — BAXXKHBIM 3Tall B 3BOJIOLMU BBICIIUX
pacteHuid. J[peBHHME CEMEHHBIE MANOPOTHUKH, MX pOJb B JAJbHEUIIEM pPa3BUTUU
CeMEHHBbIX pacTeHuil. OOlMe MNPU3HAKKM CEMEHHBIX pacTeHHil Kak HauOosee
MPUCIIOCOOJICHHBIX K CYIIECTBOBAHUIO Ha cyiiie. ['0JloceMEeHHbIE — HETAaKCOHOMHYECKas
rpylma CeMeHHbIX pacTeHuil. OOmias XapaKTepucThKa, OCOOCHHOCTH OpraHU3aluu
rOJIOCEMEHHBIX. JKW3HEHHBIM ITMKJI XBOMHBIX Ha TNpHUMEpe COCHBI. Pa3HooOpasue
roJIOCeMEHHBIX. XBOWHBIC, I MHKrOBBIe, CaroBHUKOBBIC, I ' HETOBBIE. PacnpocTpaHeHue
U DKOJIOTUSI TOJOCEMEHHBIX. 3JHAUYCHHE B MPHUPOAEC U B XO3SUCTBEHHOU AESTEIbHOCTH
YEeJIOBEKA.

Jlabopamopusie u npakmuueckue padomol.
N3ydenne ocoOCHHOCTEH BHEITHETO CTPOSHUS BETOK, XBOW, IIWIIEK W CEMSH
XBOMHBIX (€J1b, COCHA, JTMCTBEHHHMIIA).

[[BeTkoBbie  pacTenus. OOmas xapakTepucThKa IBETKOBbIX. (CTpoeHue
U JKA3HENEATEIbHOCTh IIBETKOBBIX. [[BETOK Kak oOpraH MOJOBOTO Pa3MHOKEHHS
y MOKPBITOCEMEHHBIX pacTeHui. PazHooOpa3ue NBETKOB: MPaBUIIbHbIE U HEMPABUIILHEIE,
oboenosipie W pazjaenpHomnoiblie.  OOHONOMHBIE W JIBYAOMHBIE  pPacTEHHS.
Congerusi (cinoxsble, mnpoctbie). Llerenue. Pa3zButue MHKpO- ©  Meracmop.
I'ametrsl. Omnsbutenne. OrmmogorBopeHue. 3urora. J[BOMHOE  OIIOJAOTBOPEHHE
y TOKpBhITOCEMEHHBIX (1IBeTKOBbIX) pacteHuid. Paborel C.I'. Hamamuna. )KusHeHHBII
LUK [IBETKOBBIX.

[Tnoast u cemena. Paznoobpasue mioaoB. Cyxue u counbie 1m10/1bl. OTHOCEMSHHbBIE
1 MHoroceMsHHble M101bl. Comnonus. CTpoeHne ceMsH JBYAOJIbHBIX U OJAHOJOJBHBIX
pactennii. PasHooOpasue cemsH. PacmpocTpaHeHue TIIOMOB M CEMSH B TPHUPOJE.
VYcnoBus npopacranus cemsiH. JIpixanue ceMsH. Pa3sutue npopoctka. Pactipoctpanenue
IJIOJIOB U CEMSIH B IPUPOJIE.

NuauBuayanbHoe pas3BuTHE pacTeHud (oHTorenes). Ilepuonbl oHTOreHesa:
AMOPHOHAIBHBIN, MOJIOAOCTH (FOBEHWJIbHBIN), 3peNOCTH (pa3MHOXKEHHS), CTapOCTH
(CeHWIbHBIN) Ha MpPUMEpPE MOKPBITOCEMEHHOro pacTeHuss. CTraguu BereTalMOHHOIO
Mepuo/ia pacTEHU Ha TPUMEpPE 3JIaKOB (BCXOJbI, KYIIEHUE, BBIXOI B TPYOKY,
KOJIOLIEHUE, [IBETEHUE, CO3PEBAHHUE).

Jlabopamopuvie u npakmuueckue padomol.
Nzydenue mopdosoruu 1seTka (Ha ®KUBbIX U (PUKCUPOBAHHBIX OOBEKTAX).
N3ydenue pasHooOpa3us colBeTuil (Ha repObapHbIX 00pasiax).
N3ydyeHue cTpoeHus 3aBsi3U LIBETKA U CEMANOYKU MMOJ MUKPOCKOIIOM (Ha TOTOBBIX
MUKpOIpenapaTax).
N3yuyeHne cTpoeHnst CEMSH NOKPBITOCEMEHHBIX PACTEHU.
N3yuenune cTpoeHus mIoa0B U COILIOINM.

CrtpoeHue 1 KU3HEASATSIIbHOCTh CEMEHHBIX PACTCHUA.
IToOer 1 moGeroBrie CUCTEMBI.
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[Tober. Mopdonoruss mnobera. CrpoeHue OOJUCTBEHHOrO TMobOera. Y3el.
Mexnoy3me. MeramepHocTh. PazHooOpa3ue moderoB. YKOpodYeHHbIE U YJIMHCHHBIC
noberu. BereratuBHbIe U TeHepaTHBHBIEC TToOeru. [lonoxenne modera B MpOCTPaHCTBE.
BunonsMeHneHHble moOery.

[louka — 3avarounsii mnooOer. CrpoeHue mouku. Pa3zHooOpa3ue TmOUeK:
BETCTATHBHBIC, BETCTATUBHO-TCHEPATUBHBIC, TE€HEPATHUBHBIC, OTKPHITHIC, 3aKPBITHIC.
Bepxymieunsie, 60koBbie (TTa3yIIHBIC) U TPUIATOYHBIC TTOUKH.

Crebennp. Mopdonorust crebnst. dopma crebneil y TpaBSIHUCTBIX U JAPEBECHBIX
pacTEeHUM.

Anaromus cre6mnsi. CtpoeHue credist ABYAOIBHBIX U OJHOJIOIbHBIX TPABIHUCTHIX
pactenuil. Pacrnonoxenue mnpoBomsauux TKaHed. CTpoeHue crTedyis APEeBECHBIX
pacTeHu.

OyHkiuu cTedis. MexaHudeckas, TpaHCHoOpTHas. BereraTuBHOe pa3MHOMKEHUE
[[BETKOBBIX PaCTEHUM.

ﬂemoucmpauu;l onsima — TICPCABMIKCHUC MHUHCPAJIBHBIX W OPraHUYCCKHX BCHICCTB
I10 CT€6JIIO, BUJIOU3MCHCHHBIX ITOOETOB.

Jlabopamopusie u npakmuueckue padbomsol.

N3ydyenue mopdonoruu nodera Ha )KUBBIX O0BEKTAX WA Ha repOapHbIX oOpasuax.

N3yyeHne CTpoeHHs BEreTaTUBHBIX, T'E€HEPATUBHBIX M CMEIIAHHBIX TOYEK.
Pa3nooOpa3ue novyek y IpeBEeCHbIX PACTEHUH.

N3yueHne monepeyHoro Cruiia CTBOJa PAaCTEHUN U aHAJIN3 BIUSHUS SKOJIOTUYECKUX
YCJIOBUM Ha Pa3BUTHUE PACTECHUM.

N3ydenue o0coOEHHOCTEW aHATOMHUYECKOTO CTPOCHHUS CTeOJIA JIBYHOJBHBIX
U OJHOJIONBHBIX TPABSHUCTBIX pPACTEHUU (Ha >KMBBIX OOBEKTaX WM Ha TepOapHBIX
oOpasiax).

N3ydyenue ocobeHHOCTEN aHATOMUYECKOTO CTPOSHUS CTE0JIsl IPEBECHBIX PACTEHUM.

N3ydeHue TpaHcropTa BellecTB B cTelJIe.

Nzyuenne metamopd030B mnoodera.

Jluct. Mopdomnorus nucta. JlucroBas muiacTHHKA, OCHOBAHUE JIMICTA, YEPEIIOK,
OpUIUCTHUKU. Pa3HooOpasue nucTbeB: (OPMbI JHMCTOBBIX IUIACTUHOK, MKWIJIKOBAaHUE
JMCTBEB, IPOCTBIE M CIIOXKHBIE JIUCThs. JIMCTOPACIIONOKEHNE M JINCTOBAas MO3aMKa.
BunousmeHenus TMCTHEB U UX (PYHKIIUU.

AnaToMus naMcTa. DnuaepMa U yeTbU4YHbIN annapaT. Mezopumt. [IurmenTs! iucra.
[Imactunpl. JKunku  (COCyAMCTO-BOJIOKHUCTBIE MYy4YkH). (OCOOEHHOCTHM CTPOCHHUS
CBETOBBIX Y TEHEBBIX JIHCTHEB.

@DYHKIMYU JKUCTA. 3anacaroilas, 3alliTHas, BEre€TaTUBHOE Pa3MHOXEHUE U JPyrue
¢bynakuuu. Tpancnupaius 1 ra3000MeH. BiusiHue BHEIIHUX YCIOBUN Ha TPAHCIUPALIMIO.
®dotocunTe3. 3HaueHue QorocuHTeza. Kocmuueckas poib 3€lIEHBIX pPACTCHHM
(K. A. TumupszeB). Jlucronan, ero npuuMHbBI, MEXaHU3M M 3HAYEHUE B KU3HU

pacTCHU:.
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Jemoncmpayus onvimog: BBbIICICHHE IHIMEHTOB JIMCTA HA IPUMEpPE CHUPTOBOU
BBITSDKKM  XJIOpo(uiia; oOpa3oBaHME Kpaxmalla B 3€JEHBIX JHUCTbSIX Ha CBETY
(purypsr FO. Cakca); BnusiHME CWIJIBI CBETAa Ha BBIIEJIECHUE KUCIOPOJA BOJAHBIMH
pacTeHusIMU (IIOJICYET My3bIPHKOB KUCIOPOA).

Jlabopamopuvie u npaxmuyueckue padomoi.
N3ydenue mopdoaoruu iMcTa Ha KUBBIX 00bEKTaX WU TepOapHBIX 00pasiax.
Tunet 1 GopMysIbl TUCTOPACTIOTOKEHHUS.
HccrnenoBanne aHaTOMUU JIMCTA C TIOMOIIBI0 CBETOBOTO MHUKPOCKOTIA.
Nzyuenne meraMopd030B JucTA.

Kopens u kopHeBbie cucrembl. Mopdonoruss kopHs. Buabl kopHeil. Tumbl
KOPHEBBIX CUCTEM.

Anaromusi kopHs. 30Hbl KOpHA. KopHeBoii uyexymuk. CrpoeHHEe KOpPHS
Ha [ONEPEYHOM CPE3€ B 30HE BCACHIBAHMS.

OyHKIMU KOpHS. 3aKperuieHne pacTeHusl B cyocTpare. BecacbiBaHue v nmpoBesieHre
BOJbl I MUHEPAJIbHBIX BEIIECTB. 3allaCaHUE MUTATEIbHBIX BEILIECTB.

MusnepanbHOe TuTanue pacteHuil. [locTyrniuenne Boabl 1 MUHEPAIBHBIX BELIECTB.
KopHeBoe naBiieHne. D1€eMEHThl MUHEPAIBHOTO MUTAHUS (MAaKpO- U MUKPOIJIEMEHTHI).
BolpamyBanve pacTeHHil MeToAaMu TUAPONOHMKM M a’ponoHuku. (ObecniedueHue
YCIIOBUH ISl ABIXaHUs KOPHS.

Jpixanre kopHs. CuHTe3 OHMOJIOTMUECKHM AaKTHBHBIX BelleCTB. BereratuBHOe
pasMHOXXeHHe. Bugonsmenenus KopHel U uX QyHKIIUH.

Hemoncmpayun orpactaHdss TPUJATOYHBIX KOPHEH HAa TMPUMEPE CMOPOJUHBI
U JPYrMX PaCcTeHUW; IMOCTYIUJICHUS BOJbI M3 IOYBbI B KOPEHb, HATCHETAIOILIETO
JIEVUCTBUSA KOPHS; BUIOM3MEHEHHBIX KOPHEW.

Jlabopamopuvie u npakmuueckue padomol.
N3yuenne Mmop¢osiorun KOpHS Ha KHUBBIX 00bEKTaX WJIN repOapHbIX o0pasiax.
N3yueHre aHaTOMUYECKOTO CTPOEHUS KOPHS Ha TOTOBBIX MUKPOTIpENaparTax.
H3y4yeHue CTpoeHus: KOHYMKA KOPHS MPOPOCTKA MIIEHUIIB U IEPBUYHOTO CTPOCHHUS
KOpHS Hpuca (WM APYroro pacTeHUs).
H3y4yenne cTpoeHHs KOPHEBBIX BOJIOCKOB C ITOMOIIBIO CBETOBOI'O MUKPOCKOIIA.
HccnenoBanue BIUSHUS BO3AyXa HA Pa3BUTHE KOPHEH.
N3yuenne metaMopd030B KOPHSI.

BereratuBHOE pa3sMHOKEHUE pACTEHUM. BererarnBHOE pa3MHOKEHUE IBETKOBBIX
pacTEHH M €ro 3HAYEHHUE B E€CTECTBEHHBIX YCIOBUAX U B CEIbCKOXO3AMCTBEHHOU
npakTuke. OCHOBHbIE (DOPMBI BEr€TaTUBHOIO Pa3MHOXKEHUS: KOPHSAMU, JHCTbSIMH,
HAJ3€MHBIMA W TIOJ3EMHBIMH moOeramu. Pa3smHoxeHune mnpuBuUBKOM. PaboThl
N.B. Mwuuypuna. KiionupoBanue pacTteHnil. MUKpPOKIOHAIBHOE Pa3MHOKEHUE
pactenunii. KilerouHass MHXKEHEpUsT KaK COBPEMEHHAs TEXHOJIOTHS Pa3MHOXKECHUS

pacTeHu.
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[Tousa. PaGotsl B.B. /loky4yaeBa o mouBe. XapakTepucTrka mouBbl. PazHooOpasue
nouB. [Inogopoaue noussl. Y qo0penus. Hapyiienus MUHEpaIbHOTO MUTAHUS PACTCHUH.
ATpoTeXHHUYECKHE MTpueMbl 00pabOTKH MOYBHI. [IoHsATHE O CEBOOOOPOTE U €0 3HAYCHUU
JUUISL BBIPAIIUBAHUS CEIIbCKOXO03IMCTBEHHBIX KYIBTYP.

Jlemoncmpayusa cnocoOOB BEreTaTUBHOIO PAa3MHOXKEHHS Ha IMpPUMEpPE KOMHATHBIX
pPacTEeHUMN.

Jlabopamopmusie u npakmuueckue padomel.
N3ydyeHune MuTO3a B KOPEIIKE JIYKA.
N3ydenue )xu3HEHHBIX [UKJIOB PACTEHHM Ha repOapHBIX 0Opasiax.
MeTobpl MUKPOKJIOHAIBHOTO Pa3MHOKEHUSI PACTEHUN.

Knaccudukamuss uBetkoBbix. OnHomonbuble U [IBynomnbuble. CemelicTBa
LIBETKOBBIX. JIBy1OJIbHBIE: KpecronserHsie, PozonBerHsle, IlacneHoBsle,
CnoxnHouserHble, MotbuibkoBbie (BoOoBbIe), 3oHTHUHBIE. OIHONOJIBHBIE: 3JIaKH,
Amapwmicosele, Jlnnelnble. Opxuanbele. OTinyuTeNnbHbIE NPU3HAKU. DOpMYyIIbI
U JAUarpaMmbl IBETKOB. /[MKopacTymue M KyJlbTypHBIE IIPEACTABUTENN CEMEMCTB, UX
3HAYEHUE B IPHUPOAC U HCIIONB30BAHUE YEIOBEKOM. PacrpocTpaHeHue W HKOIOrUs
IBETKOBBIX.

Jlabopamopuvie u npakmuueckue padomot.

Nsyuenue OTJIMYUTEIBHBIX IIPU3HAKOB [peACTaBUTEIICH CEMEMCTB
MOKPBITOCEMEHHBIX.

OnpeneneHue MNPEACTABUTENEW Pa3IMYHBIX CEMEWCTB €  HMCIHOJIb30BAaHUEM
OIIPENEIUTENIEN PACTEHUI WM ONPEAECIUTENBHBIX KapTOYEK.

DkoJorus pacTeHuil. PacteHust B mpupoaHbIX COOOIIECTBAX.

Pactenuss u cpega oburanusa. Dkonorudyeckue ¢aktopsl. PacteHus u yciaoBus
HEXUBOU IIPUPOABI: CBET, TEMIIEPATypa, BJIAXXHOCTb, MHUHEPAIBHBIA COCTAaB IIOYBBHI.
OKOJIOTUYECKHE TIPYINIbl pacTeHui. PacTeHus M ycinoBUS KMBOM HIPUPOIBL: IPAMOE
U KOCBEHHOE BO3JICHCTBHE OPraHU3MOB HAa pacTeHUA. B3auMOCBA3M pacTEeHUN MEXAY
cO0OH U C IpyrMMH OpraHu3MaMu.

3HaueHue MOYBEHHBIX OpPraHu3MOB TUIS MUTaHUS pacTeHui.
Pusocdepa. bakrepuanbubie Ki1yoeHbKH. MuKopusa (3HI0- U SKTOMUKOPHU3a). 3eJICHbIe
yIoOpeHus.

PacturensHOE COOOIIIECTBO (uToneHo03). buornenos. DKocucrema.

buopasnooOpasue. BumoBoil cocTaB pacTUTENbHBIX COOOIIECTB, JOMHHUPYIOIIUE
B HHMX BHJAbl pacTeHuil. PacmpeneneHue BHIOB B PpacTUTENBHBIX COOOIIECTBAX.
SApycHocts. PacTutenbHble cooOliecTBa: Jeca, Jyra, 00J0Ta, TYHAPHI, IYCTHIHHU.
[TpucrocoGneHHOCTh pacTeHu K cpeae u mectam obutaHus. CMeHa pacTUTENbHBIX
coobmiecTB. PacTutenbHOCTh (pacTuTeIbHbIN OKPOB). Dopa.

B3aumocBs3b oprannzMoB. MHpekImonHbie 00JIe3HN pacTeHUN U UX BO30YIUTEIH.
Bupychbie (Mo3anmyHasi 0oJjie3Hb Tabaka, MECTPOJICTIECTHOCTh THOJbIIAHA U JIPyTHe),

11

[okymeHT cosaaH B anekTpoHHow copme. Ne Corn 99 ot 28.04.2026. Vicnonnutens: KOHycoBa 3.H. r'.?ﬂEKTPOHHbIﬁ
CtpaHuua 11 3 118. Ctpanuua cosnaHa: 28.04.2026 17:21 =¥ TATAPCTAH



denepanbHas pabodas mporpamma | buosorust. 7-9 kimaccsl (YriayOaeHHbINH YPOBEHb)

rpuOKoBeIe (p)kKaBUMHA, MYYHHCTas poca) U OakTepuaidbHble (MOKpash THHJIb)
3a0oneBaHuss pacteHuil. MMmyHuter y pacreHuil. Ilpuumubl pacnpocTpaHeHus
MH(DEeKIMOHHBIX Oone3Hell pactenuid. IlpuHuunbl OPOQUIAKTHKA W JIEYEHUS
MH(DEKIMOHHBIX O0JIE3HEN pacTeHU B MPAKTUKE PACTEHUEBOJICTRA.

IKCKypcuu unu 6u0eoIKCKypCcuu.
M3ydyeHue BUIOBOIO COCTaBa M SKOJIOTMYECKOTO  COCTOSIHHSL — OJIHOTO
U3 PaCTUTEIILHBIX COOOIIECTB PETHOHA.

Jlabopamopusie u npakmuyueckue padoomnol.
N3ydenne ocoOEHHOCTEN CTPOCHHS pACTEHUHN PA3IMYHBIX KOJIOTHUECKUX TPYIII.

PacTurenbHbIil MU U AEATEIIBHOCTH YETIOBEKA.

Pazeutne pacturenbHoro mupa. KuszHb pacteHud B Bone. llepBbie HazeMmHbIe
pacteHus. OCBOEHME PACTEHUSIMM CYIIM. OTamnbl Pa3BUTUS HA3EMHBIX PACTECHHM
OCHOBHBIX CHCTEMaTHYeCKuX Tpynn. PuHHODUTH — mepBble HAa3eMHbIE COCYJIHUCTHIC
pactenus. llosBnenue TKaHel u opraHoB. Poib JApeBHUX MNanOPOTHUKOBUIHBIX.
Y cnoxHEHNE PACTUTEIBLHOTO MHUPA B IIPOLECCE IBOJIIOLUU.

[Taneobortanmka. Vckomaembie octaTku pacteHmit. OkameHenoctr. OTIEYaTKH.
«7KuBBIE UCKOMTAEMBIE)» CPE COBPEMEHHBIX PACTECHUM.

KynbTypHble pacTeHHMss W HUX TOpoucxoxjaeHue. LleHTpel  MHOroooOpasus
U MIPOUCXOKJEHUS KyIbTypHbIX pactenuii (mo H.U. BaBunosy). KynbTypa 3emnenemnus.
KynpTypHbI€ pacTeHMs CENbCKOXO3AMCTBEHHBIX YTOAUN: OBOLIHBIE, TUIOA0BO-ATOAHBIE,
nosnessle. [IpencraBiaeHnst o cenekuu U OMOTEXHOJOTUU. MeToAbl BbIBEIEHUS HOBBIX
COpPTOB pAacTeHUH. BOZHMKHOBEHNE KOHTPACTHBIX IPU3HAKOB Y PACTEHHM OJHOTO BUAA.
UckyccrBennblii  oTOOp. HacnencrBeHHOCTh, u3MeHYHMBOCTh. (CoO3/aHME€ HOBBIX
MPOJOBOJILCTBEHHBIX KYNIbTYp. [Ipo1oBOIBCTBEHHASE O€30MacHOCTh. baHku ceMsiH.

Pacrenust ropona, ocoOOEHHOCTb TOPOACKON (uiopbl. 3aHOCHBIE M a0OpUTE€HHBIE
Buabl. CuHaHTpomnHble, copHble pacteHuss. HMutponyuentesl. Ilapku, necomapku,
CKBEpbl, OoTaHuuyeckue cafibl, neHapapun. O3enenenue. KomHaTHbIE pacTeHus,
LIBETOBOJICTBO.

[TocnencTBust AESATELHOCTH 4YeNIOBEKa B 3KocucTemax. OxpaHa pacTHTEIbHOTO
Mupa. BoccTaHoBiIeHHE YUCIEHHOCTH pPEAKUX BHJIOB pacTeHuil. Ocobo oxpaHsembie
npupoanbie Tepputopun (nanee — OOIIT): 3amoBeHUKH, 3aKa3HUKH, HAIMOHAJbHBIC
napku, Ouocdepnbie 3anoBeaHuku. Oxpana pacteHuil. Pactenuss KpacHoidt kuHuru
Poccuiickoit @enepanuu.

IKCKypcuu uiu 6u0eoIKCKypCcuu.
PazButue pactutenbHoro mupa Ha 3emie (IKCKypCHs B IMaIeOHTOJIOTUYECKHM
WJIM KpaeBeIueCKui My3ei ).

Jlabopamopuwvie u npakmuueckue padbomsol.
N3ydyeHune cenbCKOX035IMCTBEHHBIX PACTEHUM CBOETO PETUOHA.
N3ydyenne copToBbIX OCOOCHHOCTEN KYJIbTYPHBIX PACTCHUI.
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8 KVIACC

I'pudb1 1 rpudonoxo0HbIC OPraHU3MbI

Muxkonorus — Hayka o rpubax. OOmas XapakTepucTHKka TIpHOOB.
Mopdonornyeckue 0coOEHHOCTH BereTaTuBHOro tena. ['udspl, munenuit. OcobeHHOCTH
CTPOEHUS KJIETOK rprOoB. CXOICTBO U pa3Iuyusi C paCTEHUSIMU U )KUBOTHBIMU. [IuTanue
rpu0oB (CUMOMOHTHI, canpoTpodbl, Mapa3uTel). PazmHoxeHne rpuooB.

[TnecueBbie rpudbl. CheOOHBIE U SITOBUTHIE TPUOBI.

3uromurnietbl. OCHOBHBIEC UEpPThI OPraHU3aMU HAa IpuMepe Mykopa. Posb B mpupose
Y )KU3HU YEJIOBEKA.

ACKOMUIIETHI W cymyaThie TpuOBI. Ocobennoctu CTPOCHHUS
U JKU3HEIEATEIIbHOCTH, PACIpOCTPAHEHUE M JKOJOrmyeckoe 3HaueHue. CTpoeHue
Ha npuMmepe neHuuusuia. OJHOKIETOYHBIE aCKOMULETHI — IpOXOKH. Vcronb3oBaHue
OpOoAOKe mnpu  Bbineuke xueba. [lapasuTuueckne mpeACTaBUTENH ACKOMHULETOB
(BO30yAMTENM CHOPBIHBM, MapIId, MYYHHUCTOH POCHI U ApPYrue) M Bpel, HAHOCUMBIN
MU CEIBCKOMY XO35IMCTBY.

basununomuiierst. O61mas xapakTepruCcTHKa, 0COOCHHOCTH CTPOCHUS U pa3MHOKEHUS
Ha MpUMepe NUIANOYHBIX rpruOoB. 3HaueHue rpuOOB B MPUPOJIE M B KU3HU YEIIOBEKA.
CpenoOHble U soBUThIE TpuObl. [lapazutnueckue npeAacTaBUTENU OA3UAMOMMIIETOB
(roJI0BHEBBIE, p’KaBUMHHBIEC, HEKOTOPBIE TPYTOBbIE). MUKOpH3a U €€ 3HaYEHUE.

I'pubomnonodubie opranu3Mbl. OCOOEHHOCTH CTpPOeHUs KJIeTOK. OOMHULETHI.
[TapazuTuueckue npeacTaBuTeNId OOMUIETOB HAa MpuMepe PUTOPTOPHI.

OO6mras xapakTepUuCTHKa JIMXCHU3UPOBAHHBIX IPUOOB (JUIIaiiHUKHN). OCOOEHHOCTH
MOp(OJIOTUH U AHATOMHYECKOIO CTPOCHUS JIMIIANHUKOB, MUTAHUE W Pa3MHOXXEHHUE.
MHoroo0Opa3ue u 53KOJIOTMYECKHE TpyNbl JUIIAMHUKOB. 3HAYEHUE JIHIIAHHUKOB
B IPUPOLE M XO3AWCTBEHHOW JEATEIBHOCTU 4YelnoBeKa. MHOuMkatopHas poJib
JMITAWHUKOB. JIMIAaWHUKY — MUOHEPHI TPUPOTHBIX COOOIIECTB.

Ponb rpuboB B KpyroBopore BemIeCTB B JKocucreMe. Poinb  1puboB
B TOYBOOOpa3OBaHMM U OOECIEYEHUH IUIOAOPOAUSI TMO4YBBL. boie3HeTBOpHbIE
(mapasuTtnueckue) rpudsl. Muko3sl. Mepbl npopunakTHKU MUKO30B.

Jlabopamopusie u npakmuueckue padomeol.

N3ydenue ocoOEHHOCTEH CTpOEHUS IUIOJOBBIX TeJ MUIANOYHBIX TpUOOB
Ha MUKPOCKOMMYECKHUX Mpenaparax u MyJisbKax.

N3ydenue cTpoeHus MIeCHEBBIX IPUOOB: MyKOpa U MEHUIIMILIA.

N3yueHre BAMSIHUS BHEIIHUX (PAKTOPOB HA MPOLIECC PA3MHOKEHUSI IPOACOKEH.

N3ydyeHue cTpoeHus U KU3HEHHOro LUKJIAa (UTOPTOPHI HA KUBOM M repOapHOM
Martepuaie.

N3ydenue cTpoeHus TUIIAMHUKOB (Ha repOapHbIX 00pasiax).

KuBorHbIe
300510rusl — HaAyKa O )KUBOTHBIX.
OO6muue u crienuaibHbIE pa3aeiibl 300510ruu. Kpartkas uctopus pa3BUTHS 300JI0THH.
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OO01ue u ciennagbHble METO/bl U3YUEHUs KUBOTHBIX. CBS3b 300JI0THH C JPYTUMHU
Y HayKaMH{, MEIULMHON U CEJIBCKUM XO3SMCTBOM. 3HAUYECHHE 300JIOTMYECKUX 3HAHUUI
U1t uenoseka. [Ipodeccun uenoBeka, CBI3aHHBIE C 300JI0TUEN.

Jlemoncmpayua TOPTPETOB YUEHBIX, M300paxEHUM, MojeNed >KUBOTHBIX, MYJSDKU
KUBOTHBIX, BIQKHBIX [IPENApPaTOB U JPYroe.

Jlabopamopuwvie u npakmuueckue padomol.
CocTaBneHue peKOMEeHAAlMI M0 cOOpPYy 300JI0THYECKUX KOJIEKIIHIA.
CocraByienue onvcaHuii npodeccuii, CBI3aHHBIX C 300JI0THEH.
OO6mrast opranuzarys KMBOTHOT'O OpraHu3Ma.

OcOOEHHOCTH  CTPOCHHUSI JKMBOTHOW KIIETKH. MHOTOKJIETOYHOCTh. |KaHH
KUBOTHOTO opranuszma. CtpoeHue u GyHKUUU TKaHEW KUBOTHOrO opranu3mMa. OpraHsl
U CHUCTEMbI OPraHOB KMBOTHOro opranusMa. dopma tena )KUBOTHOTO, CHMMETPHS Tena,
pa3Mepsbl Tena.

Jlabopamopusie u npakmuueckue padomeol.
HccnenoBanue KIETOK MOJ MUKPOCKOIIOM Ha BPEMEHHBIX MUKpOIIpenaparax.
CpaBHEHUE PACTUTEIBLHON U dKUBOTHOM KIIETOK.
N3yuenue TkaHeN KUBOTHBIX.

CrpoeHnue 1 KU3HEAEATEIbHOCTD JKUBOTHOTO OpraHU3Ma.

Opraau3MeHHbIN YPOBEHb OPraHU3ALNU KU3HHU.

[Iutanue y )KMBOTHBIX. DTalbl MUTAHUS Y dKUBOTHBIX. THIIBI MUTAaHUS. DHIOLIUTO3
u  sk3oumto3. KiletrouHoe W monoctHoe — numieBapeHue.  [IpoucxoxnaeHue
MUIIEBAPUTEIILHON CUCTEMbl. JBOJIOLMS MHIIEBAPUTEIBHON cHUCTEMBI. Pa3nenenue
MUIIEBAPUTEILHON cUCTeMbl Ha OTAeNbl. OCOOCHHOCTU THUTAHUS PACTUTEIHHOSITHBIX
KUBOTHBIX. OCOOEHHOCTH MUTAHUS XUIIHBIX KUBOTHBIX.

Jlabopamopnvie u npakmuueckue padomot.

W3ydeHne TMTaHUS MPOCTEHWINIEr0 TOJ  MHUKPOCKOIIOM Ha  BpPEMEHHBIX
MUKponpenaparax.

W3y4yeHne muTaHus OTJENbHBIX MPEICTABUTEIICH PA3IMIHBIX TPYIIIT KHUBOTHBIX.

Tpancnopt y *uBOoTHBIX. TpaHcmopT y cTpekamomux u ryook. [lomoctu Ttenma
y )KUBOTHBIX. [IponcX0KIeHNE U CTpOEHHUE MTEPBUYHON MOJNOCTH. Pa3BuTHEe BTOPUYHOMN
(LIeTOMUYECKO) TOJIOCTH. OBOJIOLMS TMOJOCTEH Tena y JKUBOTHBIX. DyHKumMu
IIEPBUYHOM M BTOPUYHOM MOJOCTU Teya. [IpUYMHBI BO3HMKHOBEHWS TPAHCIOPTHOU
cuctembl. POPMUPOBAHUE KPOBEHOCHOW CUCTEMBbI. DYHKIMH KPOBEHOCHOM CHCTEMBI.
3aMKHYTBIE U HE3AMKHYTbIE KDOBEHOCHBIE CUCTEMBI. CBSI3b TUIIA KPOBEHOCHON CUCTEMBI
co ctpoeHueMm mnojoctu Tena. KpoBooOpamienue. Cepaiue. DBOMIONMS KPOBEHOCHOM
CUCTEMBI Y ITO3BOHOYHBIX KUBOTHBIX.

JlpixaHue y >KMBOTHBIX. Vcmonb3oBaHue KucIopoja >XKUBOTHBIMU. [uddy3usi.
JIpIxaHre MOBEpXHOCTHIO Tena. JlpIXaHue y JBYXCIOWHBIX )KUBOTHBIX. DOopMUpOBaHHE
JIbIXaTeNbHBIX OpraHoB. Jlpixanue B BoJHOM cpene. XKabphl. [[pixaHue B Ha3eMHOM cpejie.
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Hpixanne npu nomomud Tpaxed. Jlerkue. DBOMIOLMS ABIXaTEIbHONM CHUCTEMBI
y IIO3BOHOYHBIX KUBOTHBIX.

Beinenenue y kuBOTHBIX. OcMmoc. Ocmornueckoe paaBieHue. CTpoeHue
BBIJICIIUTEIBHOM CHUCTEMBI Yy JKABOTHBIX. OBOJIIOIUS BBIICIUTEIBHON CHCTEMBI
y *KUBOTHBIX. BeiienurenpHas cuctema HedpunuansHoro tuna. [IporonedpuanansHas
BbIICNIUTENbHAS ~ cucTemMa.  MeraHeppuauanbHas  BbIICIUTENbHAS  CHCTEMA.
CBs13p CTPOEHHMSI BBLICIUTEIBHOW CHCTEMBI C THIIOM IIOJOCTH Teja. BeraenurenbHble
CUCTEMBI aKTUBHOTO TUIIA. MaJIbIIMTHEBBIE COCYAbI. JBOJIOLMS MOYEK Y MTO3BOHOUYHBIX
YKUBOTHBIX.

Onopa 1 IBHKEHHE Y )KUBOTHBIX. Oprassl IBHKEHUS Y KIETKHU. [ uapocTaTnuecKkuit
ckener. Hapyxnbii ckener. BHyrpeHHuit ckesier. ©OOpPMHUPOBAHUE PBIYAKHBIX
KOHEYHOCTEW, MPaBUJIO pblyara. OBOJIOUUS  OINOPHO-JABUIATEIbHOM  CHCTEMBI
y TI0O3BOHOYHBIX KHUBOTHbIX. CtpoeHue wmbin. JIpmwxkenue B Boxae. [lnaBanue.
BreirankuBaromas cuna. [lnaBarenbHble my3blpu. JI[BUJKEHHE B HA3€MHO-BO3YIIHOW
cpene. Iloner. [lompemuas cuna. PaznuyHble TUNBI OJIETA.

Perynsnus xu3HeAeATEIbHOCTH Y )KUBOTHBIX. HepBHas U rymopasibHasi peryJIsiiusl.
OcobOennoctu HepBHOM perymsiuuu. Juddysnas HepBHas cucrema. [aHriammu.
LlentpanbHas u nepudepuueckas HepBHas cuctema. Ledanuzanus. DBononnst HEpBHON
CUCTEMbl Yy IIO3BOHOYHBIX JKHMBOTHBIX. [opMoHanmbHass perymsinusa. OcoOeHHOCTH
TOPMOHAIBHOM perynsunu. [Ipumepsl HEpBHOW ¥ TOPMOHAIBHOW PETYIISIUU.
Pa3nooOpa3ue >KMBOTHBIX

JIByXCJIOMHBIE W TPEXCIONHBIE >KMBOTHBIE M HMX OCOOEHHOCTHU. JIByXcioiiHbie
xuBoTHbIe. Tun Crpekarommue, unn Kumeynononoctaeie. OCOOEHHOCTH KJIETOYHOM
OpraHu3anuu. DNuAepMuc 1 racrpoaepMuc. CtpekarenbHble KIETKU. JKU3HEHHBIN LUK
cTpekaroux. @opmupoBaHue Mey3bl. JKU3HEHHBIN IUKI CIIU(OUIHBIX U THIPOUTHBIX
Menys. Kopamis.

Jlabopamopusie u npakmuyueckue paoomot.
N3ydeHue CTpoeHUS U )KU3HEIEATEIIbHOCTH TH/IPHI.
M3ydeHrne XUMHUYECKOT0 COCTaBa CKejleTa KOJIOHHAIBHBIX KOPAJIIOBBIX MOJIMIIOB.

Tpexcnoiiubie >xuBoTHbie. @DopmupoBanue mnojoctd Tena. OcobeHHOCTH
u  (QyHKUMM BTOpUYHOW mojocTu Tena. OpraHbl BbIICIEHHS: MPOTOHEDPUIAUU
u MetaHe@puauu. OO IJIaH CTPOEHUS TPEXCIOMHOrO >KMBOTHOr0. OCOOEHHOCTH
OpraHHU3alMu TPEXCIONHBIX KUBOTHBIX. buiarepaiibHas (IBYCTOPOHHSSA) CUMMETPHUS.
[lepBuuHOpOTHIE KUBOTHBIE. TpoxodopHble >KUBOTHbIE. JIMHAIOIINE KUBOTHBIE.
BTOopru4yHOpPOTHIE KUBOTHBIE.

Tun Ilnockue yepBu. OCOOCHHOCTH OpraHM3AIMU IUIOCKUX YepBEH Ha MpUMEpPe
MOJIOYHOH 1u1aHapuu. CTpOEHHE TOKPOBOB U KOKHO-MYCKYJIBHOTO Memka. [lapenxuma.
CtpoeHue NUIEBAPUTEIHHON, BBIACIUTEILHOM W HEpBHOU cucteM. [Ipucmnocobienue
IJIOCKUX uepBell kK mnapaszutusmy. Cocanbliuku. JKU3HEHHBIM UK [1€4E€HOYHOTO
cocanpuiuka. JlenHtounsie yepBu. KU3HEHHBIA LMK IIMPOKOrO JIEHTEHA W ObIYbEro
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(cBuHOro) menHsa. /Jlpyrue mpeACTaBUTENM NApPa3UTHYECKUX IUIOCKUX YEpBEil.
[IpodunakTrka 3a00s1€BaHM, BBI3IBAEMBIX TUIOCKUMHU YEPBSIMHU.

Jlabopamopusie u npakmuueckue padomol.

N3yyeHne  KU3HENEATEIIbHOCTH, BHEUIHETO W  BHYTPEHHETO  CTPOCHUS
MIPECHOBO/HBIX MJIOCKUX YEPBEH.

N3yueHne cTpoeHus mapa3uTUUECKUX TUIOCKUX YEpBEU Ha BIAXKHBIX Mperaparax.

Tun Kpyrneie yepBu. OcoOeHHOCTH OpraHU3aIMu Kpyriibix udepBed. CTpoeHwme
KPYIVIBIX YEPBEU HA IPUMEPE YETIOBEUECKOU acKapuIbl. [IOKpOBBI M KOKHO-MYCKYIIbHBIN
Memok HemaTo[l. JIunbka. CTpoeHue U GyHKIIMOHUPOBAHUE CHCTEM OPraHOB HEMATO/I.
JKV3HEHHBIN [IUKJT YETTOBEUYECKOU aCKapu/Ibl.

Jlabopamopusie u npakmuueckue padomsol.
N3ydyenne cTpoeHus 4eioBeuecKoi (CBUHOM) acKapu/Ibl.

Tun Kompuatele dYepBu. OCOOCHHOCTH OpraHu3allMyd  KOJhYAThIX UYEpPBEH
Ha MpUMEpe A0XKIeBOro uepsi. CTpoeHHE MOKPOBOB U KOXKHO-MYCKYJIBHOTIO MEIIKA.
Opranmzanust nojoctd  Tena. CTpoeHUE  MUIIEBAPUTEIBLHOM,  KPOBEHOCHOM,
BBIJICTIUTEIIBHOM M HEPBHOW cHCTeM. Pa3sMHOXXEHHE KOJp4YaThIX depBeil. PasHooOpasue
KOJIbYAThIX YEPBEH.

Jlabopamopusie u npakmuueckue padomol.
N3ydyeHue BHEUTHETO U BHYTPEHHETO CTPOSHUS JOKIEBOTO YEPBS.
N3ydyeHue BHENTHETO M BHYTPEHHETO CTPOCHUS MEAUIIMHCKOMN MUSBKHU.
N3yuyeHne cTpoeHNsI MHOTOLIETUHKOBBIX YEPBEU.

Tun Mommocku. OcoOeHHOCTH OpraHu3alud  MOJUTIOCKOB. CTpoeHHe Tema
MOJUIFOCKOB.  PelyKuus [EeJIOMUYECKOM IIOJOCTH: MPUYUHBI U  IOCJIEACTBUS.
dopmMupoBaHE MAHTUWHON MOJIOCTH M PakoBUHBL. CTpoeHue U (YHKIIMOHHPOBAHUE
CUCTEM OPraHOB MOJUIIOCKOB. PazHo0Opa3ue MOJUIOCKOB. J[BYCTBOpYATHIE MOJUIFOCKH.
bproxoHorue MoJUIFOCKH. 1'0710BOHOIME MOJUTIOCKH.

Jlabopamopuvie u npakmuueckue padomot.
N3ydeHue BHENTHETO U BHYTPEHHETO CTPOSHUS ABYCTBOPYATOrO MOJUTIOCKA.
N3ydeHue BHENTHETO U BHYTPEHHETO CTPOCHUSI OPIOXOHOTOTr0 MOJLITIOCKA.
N3ydeHue BHENTHETO U BHYTPEHHETO CTPOSHUS TOJIOBOHOIOI0 MOJLITIOCKA.
N3ydyeHne cTpoeHust pakOBUH MOJUTFOCKOB.

Tun Ynenucronorue. OCOOEHHOCTU OpraHu3aluy YaeHuCcToHorux. [lnan ctpoenus
YJIEHUCTOHOTOTO KMBOTHOrO. PeAykius BTOPUYHON TMOJOCTH TeENa: MPHUYHHBI
u nocnencteus. Pazaenenue tena Ha oraensl. Koneunoctu unenncroHorux. CtpoeHue
U (YHKIIMOHMPOBAHWE CHUCTEM OpPraHOB WICHHCTOHOTrMX. Opranbl UYyBCTB
YJIEHUCTOHOTUX. OCHOBHBIE TPYIIIBI YWICHUCTOHOTUX.

Knacc PakooOpasubie. CtpoeHue u Mopdosiorus pakooOpa3HbIX Ha IpuUMepe
peuHoro paka. Paznoobpasue pakooOpa3HbIX.
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Knacc ITaykooOpazubie. CTpoeHre U MOpQOIorusi MmaykooOpa3HbIX Ha MpUMEpPE
nayka-KpecToBHka. PazHooOpasue naykooOpas3HbIX.

Knacc Hacexkomble. CtpoeHrie 1 BHEIIHSsE MOp(oiorusi HacekoMbix. KoHeuHocTH
U pOTOBBIE ammaparbl HAaceKOMBbIX. JKM3HEHHBIM LMK HaceKOoMbIX. Hacexomblie
C HENOJHBIM IHpeBpalieHueM. Hacekomble ¢ mnosiHBIM IpeBpanieHueM. Kykoska.
OCHOBHBIE OTpAJBI HACEKOMBIX C HEMNOJHBIM IpeBpanieHueM: [IpsamMoKpbLIbIe,
[Tonyxectkokpbuible, B u [Tyxoenpl. OTpsiibl HACEKOMBIX € ITOJTHBIM MPEBPALICHUEM:
Kectkokppuible, [lepennonuaTrokpeuibie, J[Bykpbuibie, Yenryekpsiibie, bioxu.

Jlabopamopuvie u npakmuyueckue padomeoi.

N3ydyeHue BHENTHETO CTPOEHUSI U KOHEYHOCTEH pakooOpa3HbIX.

W3y4yeHune BHYTpEHHEr0 CTPOEHUS PaKOoOOPa3HOTo.

N3ydyenue cTpoeHuss poTOBOIO anmnapara ¥ KOHEYHOCTEW HACEKOMOTO.

N3yyeHne BHYTpEHHETO CTPOEHUS HACEKOMOT 0.

M3yueHne BHEIIHETO CTPOEHUSI U OMOJIOTUH HACEKOMBIX Pa3HbIX OTPSIOB.

OnpeneneHue NpPeACTABUTENEH PA3IMYHBIX OTPANOB M CEMENCTB HACEKOMBIX
C UCIIOJIb30BAHUEM OIPENEIUTEICH.

Tun Xopaosbsie. OCOOCHHOCTH OpraHU3AlMKM XOPJOBBIX >KUBOTHBIX. [Ipu3Haku
XOPJOBBIX JKMBOTHBIX: TJIOTKA C >KaOCpHBIMHU ILIEISIMH, XOpjAa, HEpBHas TpyoOkKa,
SHJIOCTWJIb, TOCTHATAIbHBIN XBOCT. [10J0CTH T€MIa XOPAOBBIX )KUBOTHBIX.

[ToaTun I'onoBoxopaoBeie. CTpOEHUE U KUZHEACATEILHOCTD JAHLIETHUKA.

Jlabopamopuvie u npakmuueckue padomot.
N3ydeHue BHENIHETO W BHYTPEHHETO CTPOCHHS JIAHIIETHUKA Ha (DUKCHPOBAHHBIX
npenaparax.

Pa3nooOpa3zue 1 3BOMIONHS TO3BOHOYHBIX KUBOTHBIX.

OO01uit 0030p CTPOEHUS U Pa3BUTHUS TO3BOHOYHBIX )KUBOTHBIX.

®opmupoBanue ckenera. Koctu u  xpsamu. Otaensl Teda MO3BOHOYHBIX
YKUBOTHBIX. BucuepaibHbli U TyJIOBUIIHBIA OTJ€bl. OCHOBHBIE IPYIIIBI TO3BOHOYHBIX
KUBOTHBIX. becuemoctHpie u uemocTHOpoThle. KabGepHblie ayru, (opMHUpOBaHHE
YEJIOCTEH.

OCOOEHHOCTH CTPOEHUS] CUCTEM OPraHOB IMO3BOHOYHOIO XHUBOTHOro. [losocts
tena. IImmeBapurensHas cucrema. KpoBeHocHas cucreMa. JlpIxaTenbHas CHCTEMA.
MeraneppuananbHas BblAeIUTeNIbHas cucTteMa (mouku). HepBHas TpyOka. Otnelibl
HEPBHOU CHUCTEMBI.

Hanxmacc PrIObl.

OCOOEHHOCTH CTPOEHHUS M OpraHu3alliu pbl0 Ha MpUMeEpEe PEeUuHOro okyHs. Yemnrys
pbi0. Ckener pbi0. CTpoeHHE NHILEBAPUTEIBHOM, KPOBEHOCHOM M BBIACIUTEILHON
cucteMm. Jlpixanue y poi0. KabGpsl peiO u xabepHblii anmapaTr. HepBHas cuctema paiO.
Opranbl yyBcTB pbl0. bokoBas nuHus. XpsimeBble pbiObl. OCOOEHHOCTH CTPOEHUS
U xu3HenesTenbHocTH. KocTHbie poiObl. Jlyuenepsie u jonacrenepsie polobl.
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Jlabopamopuvie u npaxmuyueckue padomoi.
N3yueHre BHEIIHETO U BHYTPEHHETO CTPOCHHUS PBIOBI.
N3ydeHue ckenera KOCTHBIX U XPSIIEBBIX PbIO.
N3ydenue pazHooOpaszus psio.
Omnpenenenue Bo3pacrta puld M0 Yelrye.

Bbixoa m03BOHOUYHBIX Ha cylly. AM(uOun, unm 3eMHOBOAHBIE.

[Ipennocbuiku BbIXOAA IIO3BOHOYHBIX Ha cymy. POpMUpPOBaHME pPHIYAKHOU
KOHEeYHOCTU. OCOOCHHOCTU CTPOEHUSI M OpraHu3anuu am@uouii Ha IpUMepe TPaBSTHOU
asarymkd. Ckener am@uOuii, OTAenbl MO3BOHOYHHMKA. [lumieBaputenbHas cucrema
y am¢ubuii. CtpoeHre KpPOBEHOCHOM CHCTEMbl U pa3felieHue KpoBU y ampuOuii
(aprepuanbHblii KOHYC). JlpIxaHue y am¢uOuii, ponp yenocTHoro ammnapara. KoxHoe
neixanre. opMUpOBaHUE TYJOBHILHBIX MOYEK U UX 0cOOeHHOCTH. HepBHas cuctema.
Opransl uyBcTB. JKusHenusni nukn ampuobuii. I'omoBactuk. Heorenus y ampubuit
U perymsiius Mmeramopdosa. OCHOBHBIE TPYIITBI aMPHOUI.

Jlabopamopuvie u npaxmuyueckue padomoi.
M3yueHne BHEIIHETO U BHYTPEHHETO CTPOEHHUSI JIATYIIIKY U TPUTOHA.
N3yuyeHne ckenera JArymKu.
N3ydyenne MHAMBUIYaJIbHOTO Pa3BUTUS 36MHOBOIHOTO.

Awmuunotsl. Pentrinm, nnm IIpecMmbikarommecs.

[TpucnocoGienHrs MO3BOHOYHBIX JKUBOTHBIX K PAa3BUTHUIO Ha Cylle. 3apoJibllleBble
obonmoukn u ux GyHKIUH. OCOOEHHOCTH CTPOCHUSI W OpPraHU3AlMHU  PENTUIUN
Ha IpUMepe NpPbITKOM suiepulibl. OCOOEHHOCTH CKeNeTa W KOHEYHOCTEM pEenTHIIMM.
['pynnas kierka. JIBwkenune y pentunuil. [IumeBapurenbHas cucrema. KpoBeHocHas
cucrema. Kpyru kpoBooOpailieHus U pa3feieHre KpoBH B XKelynouke cepana. [Ipixanue
penTwimii. @opMUpPOBaHHE Ta30BbIX NMOYEK M HMX ocoOeHHOcTH. HepBHas cucrema.
Opranel uyBcTB. PasMHoxeHHe 1 pa3BuTHE penTiril. OCHOBHbBIE IPYIIIbI PENTUIIHM.

Jlabopamopuvie u npakmuueckue padomot.
N3ydyeHue BHENTHETO U BHYTPEHHETO CTPOSHUS SIIEPULIbI.
N3ydenue ckenera siepuibl.
N3ydenue pazHooOpa3usi MpeCMbIKAIOIUXCS.

[Trrner.

OcoOEHHOCTH CTpOEHUsT W OpraHu3aldd MTULl Ha MPUMEPE CHU30r0 TOJIyOs.
[Tpucniocobnenus nrun k noinery. Ilepps. PazButue mepa, cTpykrypa mepseB. TUIBI
nepbeB. OcobeHHOcTH B cTpoeHHMM ckenera. LleBka, mpsbkka. DopMUpoOBaHUE KHIISL.
OCOOCHHOCTH CTPOEHMsI NHIIEBAPUTENbHOW cucTteMbl. CTpoeHHE KpOBEHOCHOM
cucteMbl. Paznenenue kposu B cepaue. Kpyru kpoBooOpaiuenus y ntun. OcobeHHoCcTH
JbIXaTeNIbHOM cucTeMbl. Bo3ayiHble MemKu W mnapaOpoHxu. MexaHu3M JBOHHOIO
npixanus. CTpoeHHE HEpBHOW cUCTeMbl. Pa3zBuTme Mo3zxkeuka. OpueHTauus MTHIL.
Oprassl 4yBcTB. BprgenurensHas cucrema. Passutne nrun. CTpoeHue — silna.
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dopMmupoBanue sireBbIXx oOosiouek. IloBeaenune nruil. ToxkoBanue. dopmupoBaHHUE
THE3I.

Jlabopamopusie u npakmuueckue padomsol.
N3yyeHre BHENTHETO U BHYTPEHHETO CTPOEHUS MTHLI.
N3ydenue ckenera NTULIbI.
N3yyeHne BHENTHErO CTPOEHUS U IIEPHEBOTO MOKPOBA MTHII.
N3yuenue cTtpoeHus sila nTull.
OrnpesienieHre NTUIL ¢ UCTIOJIb30BAHUEM OIpeIeIUTeNCH.

MuekonuTaromme.

OCOOEHHOCTH CTPOCHHS M OpraHU3alMK MJICKOMHUTAIONIMX Ha TPUMEpPE TOMOBOMU
Mblu. GopmupoBanue mepctu. Ctpoenne Bosioca. Tumbl Bogoc. CaabHbIE U TOTOBBIE
xene3pl. Ckener miekonuTaronux. OCoOOCHHOCTH CTPOSHHUS CKelleTa KOHEYHOCTEH.
3yOHas cucrema. CBsA3b 3yOHOH CHUCTEMBI C TUIOM muTaHusd. PazHooOpasue 3yOHBIX
cucteMm. llumeBapurensHas cucreMa MIieKonuTamux. OCOOEHHOCTH CTpOEHUs
MUIIECBAPUTEIILHON CHCTEMBI Y PACTUTENBHOSAHBIX MIleKonuTaronmx. CrpoeHue
KpOBEeHOCHOM cucTtembl. Kpyru kpoBooOparmienus. [[pixarensHas cucrema. CTpoeHue
JIETKUX, alibBeoJiipHOe abixanue. Jluadparma. TynoBuiliHble TOYKH U HEDPOHBI
MIekonutaronux. OcoOEHHOCTH HEPBHOM CUCTEMbl MiIeKONMUTarONUX. Opransl 4yBCTB.
PazButne muekonutaromux. @opmupoBanue mianeHTbl. OCOOCHHOCTH TUIALICHTAPHOT O
nutanus. Cucrema wmuekonutaromux. IlepBo3Bepu. CymMuarbie MIIEKONMMUTAIOLIUE.
[Inanentapubie muekonuraroume. CoBpeMeHHas CUCTEMa MIIEKOTTUTAOIIHX.

Jlabopamopusie u npakmuueckue padomel.
Nzydyenue crpoenust yeperna u 3yOHOU CUCTEMBbI Pa3IMUHBIX MJICKOMTUTAIOIIUX.
N3ydenue pazHooOpa3usi MICKOMUTAIOLIUX.
N3ydenue ctpoeHus ckeyera MIeKOMUTAIOIIUX.

DBOJIIOIUS U SKOJIOTHS KUBOTHBIX.

DBoJIOIMS 0€CITO3BOHOYHBIX JKUBOTHBIX. DBOJIIOIHS XOPAOBBIX )KUBOTHBIX.

Cpena oOuTaHuss W DJKOJOrMYecKas HUIIA. ODKOJOTMYECKHE  (PAKTOpHI.
AOuoTtnueckue, OMOTHYECKHE U aHTpONoreHHbie (GakTopsl. OCHOBHBIE IKOJIOTHYECKHE
3aKOHBI. 3aKOH ONTHUMyMa. 3aKOH JIMMUTHUPYIOLIEro (akropa. 3aKOH IKOJIOIHMYECKON
WHIMBUyaTbHOCTH BUIOB. [Ipucnoco0iaeHuss opraHu3MoB.

Bonnas cpena oOutanus. XapakTepucTuka BOAHOW cpenbl. [lnoTHOCTH
1 Temriepatypa Boabl. ColneHOCTh BOAOEMOB. PaCTBOPMMOCTD KUCIIOPOAA U YIJIEKHACIOTO
rasa B Bojie. Mopckue opranu3msl. [I1aHkToH, HEeKTOH, OeHTOC. OCOOEHHOCTH CTPOCHHUS
IUTAHKTOHHBIX OpraHu3moB. [lpucnocoOsienust K KU3HU B TOJIIEe BOAbl. OcOOEHHOCTH
CTPOCHHS ¥ OMOJIOTMH OCHTOCHBIX OpraHu3MoB. [IpecHoBoHBIE Opranu3Mebl. [IpobieMbr
ocMoperyssiuu. [IpucrnocoOieHns OpraHu3MoB K KU3HH B MOPCKOW U MPECHOU BOJIE.
BropuuHoBoaHbIe opranru3mMbl. DOopMUpPOBaHUE MIIABHUKOB U MJIaBATEIbHBIX IEPETOHOK.

HazemHo-Bo3nymHass cpena oOuTaHusl. XapaKTepUCTHUKAa HAa3€MHO-BO3YIIHOW
cpenpl obutaHuda. [IMOTHOCTH M BIAXHOCTH Cpeibl. BbhIXOA KUBOTHBIX Ha CYIIY.
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[Tpumepsl amanTanMii K Ha3eMHBIM YCJIOBHUSM oOuTaHus. DOpMHUpPOBAHME JIETKHUX,
MAJIBIIUTUEBBIX COCYI0B U KYTUKYJIbl Y YIEHUCTOHOTUX. POPMUPOBaHNE KOHEYHOCTEN.
OcoOeHHOCTH JAbIXaHUsT U BOJHOrO OanaHca y Ha3eMHBIX OpPraHU3MOB. AJanTaiuu
K MOJIETY Yy IITHL, HACEKOMBIX M pYKOKpPbUIbIX. [IpaBriio Annena. IIpaBuno beprmana.

[louBeHHass cpena oOuTaHWA. XapaKTEPUCTHKA MOYBEHHOW Cpelbl OOMTaHUS.
OCOOEHHOCTH CTPOEHUS U aJaNTalMi TOYBEHHBIX OPraHU3MOB. AJIaNTalliy KOJbYaThIX
yepBel, HACEKOMBIX U TTO3BOHOUYHBIX KUBOTHBIX K IIOYBEHHOM Cpelie OOUTaHMSL.

Opranu3menHasi cpeaa oOuTaHUs. XapakTEpUCTUKA OPraHU3MEHHOM cpelibl
obutanusa. IlpucnocoOneHuss OpraHU3MOB K MapasuTusMy. BzauMooTHOLIEHUs
napasut—xo3auH. I[lapasutel W mapasuTOMAbl. OKTOMApa3suTbl W SHIONAPA3UTHI.
[lapasuTndeckue  IUIOCKME,  Kpyrible, Koap4yaTele 4epBU. Ilapasutmyeckue
yiaeHucroHorne. MoOpMuUpoBaHME IPUCOCOK M KproubeB. DOpMUpOBaHME ILIOTHBIX
IIOKPOBOB. PeyKIusi CEHCOPHBIX OPraHOB U APYTMX CUCTEM OPraHoOB.

Jlemoncmpayuu >KUBBIX >KUBOTHBIX, Yyd4es, KOJUIEKIIMH, pa3AaTOYHOrO Marepuaa,
MYISDKEH W Mojeseu, Tadnull, ciaiijoB, BUIeOUILMOB M calWToB VHTepHera,
MOKa3bIBAIOIIMX IPUCIIOCOOIEHHOCTh JKUBOTHBIX K YCIIOBHSM CpelIbl OOUTaHMS,
LEMY Y CETU MUTAHUS B SKOCUCTEMAX, PACIIPOCTPAHEHUE KUBOTHBIX B IPUPOTHBIX
30Hax 3eMJiu, reorpaduueckux KapT (>KMBOTHBIA MUpP 3€MJIN).

Jlabopamopusie u npakmuueckue padbomsol.
N3ydyenue npupoIHOro cooOLIECTBA: COCTABA U CTPYKTYPBHI.
DKCKypCHUs WA BUACOIKCKYPCHUS.
Ce30HHbBIE SIBICHUS B ’KU3HU KUBOTHBIX.

JKMBOTHBIE U YETTOBEK.

BosgencTeue denoBeka Ha JKMBOTHBIX B IPUPOZAE: IPSAMOE M KOCBEHHOE.
[IpoMbICiiOBBIE KUBOTHBIE (PBIOOJIOBCTBO, 0XOTa). BeneHue mpombicia >KUBOTHBIX
Ha OCHOBE Hay4HOro noaxoja. OgomaniHuBaHue )KMBOTHBIX. JIMKHE IPEIKU JOMAITHUX
#uBOTHbIX. Cenexkuus. Ilopoabl. HWckyccrBeHHbiii ot16op. KoHTpacTHble (QopMbl
JKABOTHBIX 110 OHOMY U TOMY K€ IPU3HAKY B IIpeaesax oaHoro Buaa. Kionuposanue
KUBOTHBIX. KiieTouHbIE, XPOMOCOMHBIE 1 TEHETUYECKHUE TEXHOJIOTUM B CO3TaHUN HOBBIX
IIOPOJI CEIIbCKOXO035IMCTBEHHBIX JKUBOTHBIX.

3HaueHWE  JOMAIlHUX  JKUBOTHBIX B  JKM3HM  4enoBeka.  KMBOTHBIE
CENBbCKOXO035MCTBEHHBIX yroaui. IItunesoncrso. JKuBorHoBoACTBO. PactpocTpaneHHbIe
MH(DEKIMOHHbIE 3a00J€BaHUSl Yy JOMAIIHMX JKUBOTHBIX. ONU300TUU. [IpuHUUIIBI
npOoUIAKTUKY U JIEYEHUSI PAaCPOCTPAaHEHHBIX HH(EKIIMOHHBIX 3a00JIEBaHUN TOMAIIHUX
XKUBOTHBIX. JKMBOTHBIE-BPEIUTENN, METOABI OOPHOBI C KUBOTHBIMU-BPEIUTEISIMHU.

I'opon kak cpena oOuTaHus, co3laHHas 4enoBeKOM. CHHAHTPOMHBIC BHJIbI
JKABOTHBIX. AJlanTaius >KUBOTHBIX B YCIIOBUSAX ropoja. BoccTaHOBIIEHHE YHCIIEHHOCTH
peaxux BuaoB xkUBOTHBIX: OOIIT. buocdepnsie pesepparbl. KpacHas KHUra )KUBOTHBIX
Poccun. Mepsbl coxpaHeHNs 1 BOCCTaHOBJICHUS ) KUBOTHOT'O MUPA.
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Jlemoncmpayuu 4dyden, KOJUICKIWNA, TaOJuUIl, ClIaiijoB, BUIACOPUIBMOB W CaWTOB
NuTtepHeTa, MOKa3bIBAIOIIUX OXPAHSEMBIX M MPOMBICIOBBIX KMBOTHBIX, CIIOCOOBI
pHIOOTIOBCTBA, OXOTHI, AKKIMMATH3allUM M PA3BEJCHUS JOMAIIHUX >KUBOTHBIX,
KUBOTHBIX CEITbCKOXO3SIMCTBEHHBIX YTOAUHN, CIIOCOOBI OXPaHbl PEAKUX KMBOTHBIX,
IIPUBJICUCHUS U OXPaHbI )KUBOTHBIX TOPOJIA.

Jlabopamopuwvie u npakmuueckue padomsol.
N3yueHne HaceKOMBIX-BpeAUTENEH CEeIbCKOXO03SIICTBEHHBIX KYIbTYP.
HaGmrongenus 3a nTuiaMu B rOpOICKOM cpejie.

9 KUIIACC

BBenenue

Cucrema OMOJOTMYECKUX HAYK, M3YYAIOUIUX YEJIOBEKA: IIUTOJOTUS, TUCTOJIOTHS,
AMOPHOJIOTHS, TEHETHUKA, aHTPOIIOJIOTHS, aHATOMHUS YEJIOBEKa, (DU3MOJIOTHS UYeTOBEKA
U Ipyrue MEIULMHCKUE HAYKH.

[Ipodeccun, cBsi3aHHbIE C HAyKaMH O udejoBeKe. [lepCreKTHBBI pa3BUTHUS 3HAHUIN
00 OpraHu3Me 4eJ0BEKE U €0 CBI35X C OKpY:Kalollen cpeoi.

JleMoHcTpanusa Ta0nul, ciaiioB, BuacoPuwibMOB U cailitoB VHTepHeTa,
MOKA3bIBAIOIINX pa3Hble OHOJIOrMYECKUE JUCIMIUIMHBI, CBS3aHHBIE C M3y4YE€HUEM
YeJioBeKa, MpoQeccuii, CBA3aHHBIX C U3yUYEHUEM OpraHu3Ma 4yeloBeKa U MEIUIIMHOM.

OO0muii 0030p KJIETOK M TKAHEH OPraHu3Ma 4Ye0BeKa

OOMeH BelecTB KaK OCHOBAa J>KM3HU YENOBEKA. benku, JUMUABI, YIJIEBOIHI,
HYKJICMHOBBIC KHUCJIOTHI, HU3KOMOJIEKYJIAPHBIE COCIUHEHMs, BKIIOYas BUTAMUHBI.
XUMHYECKOE CTpOeHUEe, OCOOEHHOCTH W (YHKIHMH OENTKOB, JHIHUAOB, YIJICBOJIOB,
HYKJIEMHOBBIX KHCJIOT M HU3KOMOJEKYJSIpHBIX coennHeHnid. AT® — yHuBepcanbHas
PHEpreTudecKas BamoTa kieTku. OOmiee moHsTHEe O Kartabomm3me (Ha mpUMeEpe
KJIETOYHOTO JIbIXaHWs, HAuMHAas C TOJrOTOBUTEIBHOIO JTama) W aHaboJIM3Me
(Ha TpuUMepe pa3TUYHBIX OHMOCHHTE30B, MPOUCXONAIIUX B KieTrke). CpaBHeHUe
KJIETOYHOTO JAbIXaHUsl U OpokeHus. Perymsiusi 6eJKOBOro, yriieBOJHOIO, JTUMUIHOTO
ooMmeHa. [Ipsimbie u oOpaTHble CcBsA3M B peryisiuuud. Poiab (epMeHTOB M TOpMOHOB
B Ipolieccax oOmeHa BemlecTB. HapyiieHus OMOXMMHUYECKUX MPOLIECCOB B KIIETKE:
aBUTAMUHO3bI, 1e(PEKTHI B pab0TE ONpeIeIeHHbIX (PEPMEHTOB U JPYTOE.

Huronorus. MHorooOpa3ue KiIeToK W uX auddepeHnyanus. IMOpUOHATbLHbBIE
CTBOJIOBBIE KJIETKH, MHAYIIUPOBAHHBIE TUTFOPUIIOTEHTHBIE CTBOJIOBBIE KJIIETKH, CTBOJIOBBIE
KJIETKH B3POCJIOTO YEJIOBEKa.

Knerounbie koHTakThl. MOJIEKYIpHBIE OCHOBBI OTBETAa KJIETOK HA CHUTHAJBI.
[TonsiTue kieToyHoM THOENH. JIMMUT KJIETOUHBIX MEJICHUM, OOIIee MNpe/CTaBICHUE
O CTapEHUHU Ha KJIETOYHOM M MOJEKYJSIpHO-OMosorndeckoM ypoBHe. OOlee MOHSATHE
O PaKoOBOM TpaHC(OpMaIUU KIIETOK.
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Jlabopamopuvie u npakmuueckue padomeot.
[IpocMOTp 3JIEKTPOHHO-MHKPOCKONMHYECKUX (oTrorpaduii mpenaparoB CTPOEHUS
KJIETKA U MEKKJIETOUHBIX KOHTAKTOB.

Tunel TKaHed OpraHu3Ma 4YesloBEKa: JIUTENuabHas, HEpPBHAs, MbIIICYHas,
COCAMHMUTENbHAS TKaHU. XapaKTepUCTHUKa W Kiaccupukauuu snurenueB. HepBHas
TKaHb: HEWpoHbl U Heulporiua. CtpoeHue u (usnonoruss HeiipoHa. [loreHunan nokos
u noreHuuan pgeuctBus. llpoBegenume HepBHoro wummnynbca. Kriaccudukanus
¥ MEXaHM3MBbI paboThI cuHaIcoB. HelipomenuaTopsl 1 ux penenTopbl. MpllieyHas TKaHb:
CKEJIETHAsI, cepAcdHas U miaakas. CTpoeHUE COKPAaTUTEIBHOIO ammnapara IMONepedHo -
MOJIOCATBIX MBIIII. MoJIeKyIsipHbIE MEXaHU3MBbI COKpaleHus ¥ paccaadiaeHus. OTandus
NIAJKOM MYCKYJaTypel OT HonepedyHo-nosnocatoi. Pdusnosioruss BO30YyIUMOCTH
U COKPaTUMOCTHM TIJaJKOW MbIIIEYHOM TKaHW. COEIMHMTENbHAsT TKaHb: CBOWCTBA,
pa3nUyHbIE TUIIBI KJIIETOK, XapaKTEPUCTUKA MEXKKIIETOUHOI0 BelecTsa. Kinaccuduxanus
COCMHUTENbHBIX TKaHEH: COOCTBEHHO COCAMHHUTENbHBIE TKaHU, TKaHW BHYTPEHHEH
Cpelpl, XpAILIEBas TKaHb, KOCTHAs U JPYTHE.

Jlabopamopusie u npakmuueckue padbomsul.
MHuKpocKONUpOBaHUE MPENAPATOB OCHOBHBIX TUIIOB TKAHEH.

HepBHas cucrema

Knaccuduxarus HepBHoO cucteMmbl. lleHTpanbHas u nepudepuyueckas HepBHas
cucrema. CTpoeHue HepBa, 000104YKH, Kinaccudukanus HepBoB. CTpoeHUE CIUHHOTO
Y TOJOBHOrO MO3ra. @yHKIMHU OTAEIOB CIIMHHOTO Mo3ra. [IpoBoasiye myTu COUHHOTO
Mo3ra. AHAaTOMHS TOJOBHOTO MO3ra: MpPOJOJTrOBAaTBHIA MO3I, CTBOJ MO3ra, CpeIHUH,
MIPOMEXKYTOUYHBIH, IepeaHuit Mo3r. CTpoeHHEe MO3KEeUKa U KOPBI OOJIBIITNX MOTYIIapU.

OYHKIHUM OTAEJIOB TOJIOBHOT 3ydeHuEe THUCTOIOTHYECKUX IMpenapaToB KpOBHU
Y OPraHOB KPOBETBOPEHUS O MO3Ta U UX YacTel. HepenmHO-MO3roBbIE U CIIMHHOMO3TOBbBIE
HepBbl. CoMarnueckas W BereTaTMBHAas HEpBHAas cucTeMa. LIeHTpbsl coMaTrndeckoin
W BETETAaTUBHOM CHCTEM B IICHTPAIbHOW HEPBHOW cucteme. PednexropHas myra.
Pednextopnoe xkonbuo. Heiponnas cers. Knaccuduxammu pedrekcoB: MOHO-
U TIOJUCUHANTUYECKUEe, Oe3yCIOBHBbIE W YCIOBHbIE M Jpyrue. Poib wucciegoBanwmii
N.II. ITaBnoBa. @ynkiumoHaneHbie cucteMbl [LK. Anoxuna. Mcnons3oBanne npuHuuna
pabOThl HEUPOHHBIX CETEH B UCKYCCTBEHHOM MHTEIUIEKTE.

Hapymenuss paGotel HepBHOM cucTtembl. HeliponmereHepanyii U COBpPEMEHHBIC
METOJIbl MX JieueHud. MHCynbT. JlekapcTBa, MpOXOASIIAE W HE MPOXOIAIINE Yepe3
remarosHuepannueckuidi  O6apbep. MeTonbl HCCIEIOBAaHUS MO3TOBOM aKTUBHOCTHU
U CTPOCHHS CTPYKTYp HEPBHOM CHCTEMBI: 3JEKTpOdHIedanorpagusi, perucTpamus
AKTUBHOCTH Pa3JMYHBIX OTJAEJIIOB MO3ra, MAarHUTHO-pE30HAHCHas ToMorpadus,
KoMITboTepHast ToMorpadus. Uatepdeiic Mo3r-KkOMIbIOTED.

Jlabopamopnuvie u npakmuueckue padoomaol.
N3ydyeHue rTucToNOrn4ecKux NpernapaToB OPraHoOB HEPBHOM CUCTEMBI.
N3ydeHue cTpoeHusi roJJOBHOTO MO3ra Ha MakeTax.
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CeHCOpHBIE CHCTEMBI
CTpoeHHE CEHCOPHBIX CHCTEM: PEIEHTOPhI, MPOBOMASINAS YacTh, OTACI KOPBHI,
oCyllecTBIsAONMNA  o0paboTky  uHpopMarnuu.  Krnaccudukauuss — penentopos:

AKCTEPOPELENTOPhl,  HUHTEPOPELENTOPbl,  MPONPUOPELIENTOPbl,  MEXaHUYECKHUE,
TeMIIEpaTypHble, XUMHUYECKHE, OOJieBbie W Jpyrue peuentopbl. ComMaroceHCcOopHas
cucTema.

Crtpoenue rnasza. 3puTelbHbIC pelenTopbl (Mmajgodyku M Koiabouku). dusmyeckue
U XMMUYECKHUE OCHOBBI BOCIIpUATHUSA cBeTa. YepHo-0enoe u 1ieToBoe 3peHue. CTpoeHue
ceruarku. [IpoBenenne u 00paOOTKa 3pUTEIBHOTO CUTHAMA. AKKOMOJALHMS.
bunokymnspuoe 3penue. Hapymienust 3peHus W WX TpUYUHBL 3a00JieBaHMs TI1as3a
(KOHBIOHKTUBUT W Apyrue) u ux npoduiaktuka. CoBpeMEHHBIE METOJbl JICUCHUS
HapyIIEHUN 3peHus: Ja3epHas KOPPEKIUs, 3aMeHa XpYCTalMKa, KJIETOYHas Tepamnus,
IPOTE3UPOBAHUE TJ1a3a U JPYIHE.

CtpoeHne Hapy»KHOro, CpeJHEro u BHyTpeHHero yxa. Koptues opran. Mexanusm
BOCHpUATHS U OOpaOOTKM 3BYKOBBIX BOJIH. CBsi3b IIEHTpa cCllyXa W IEHTpa pEyH.
Hapyiienusi ciyxa ¥ uX NOpUYUHBL. 3a0o0JieBaHUSI OPraHOB ciyxa (OTUT W Jpyrue
3a0osnieBanus) U ux npoduiiaktrka. CoBpeMEHHbIE METO/IbI JICUCHUSI HAPYILICHUM CTyXa:
CIIyXOBOM ammapar, TMpOTe3UpPOBaHUE U JApyrue. AHATOMHS U (PUBHOJIOTHS
BECTUO YIS pHOro annapara. OTOIMTOBBIN anmnapar.

Opranbl BKyca, OOOHSHHS, MBIIICYHOTO W KOXXHOTO 4YYBCTBA: aHATOMUS
U (HU3HOJIOTHUS, UX HAPYIIICHHUS.

Jlemoncmpayusa pazdopHBIX MOJIETIEH TJ1a3a U yxa.

Jlabopamopuvie u npakmuueckue padomot.
N3ydenue cTtpoenus opraHa 3peHust (Ha MYJISDKE U BIQXKHOM Ipernapare).
N3yuenune crpoeHus opraHa ciyxa (Ha MyJspKe).
N3yyeHne rucToaornueckux npenapaTtoB OpraHoB YyBCTB.

JHIOKPUHHAS CHCTEMA

OmnpeneneHue U OCHOBHBIE XapaKTEPUCTUKU TOPMOHOB. Knaccudukaiys ropMOHOB
o XuMu4eckoMy ctpoeHuto. Kimaccudukaius pernentopoB TopMOHOB. MoOJIEKYIsIpHBIE
MEXaHU3MBI JICCTBUSI TOPMOHOB Ha KJIETKHU -MUILICHH.

DOHIoKpuHHAs QYHKIHSA TUNoTagamyca. JKenesbl BHYTpeHHEH cexkperuu (runodus,
srudu3, IUTOBUIHAS  Keje3a, IMapalluTOBUAHBIC  JKEJe3bl, HAJAIMOYECYHUKH),
BBIJICSIEMbIE UMM TOPMOHBI M uX GyHKuU. JKene3pl CMEIIaHHON CeKpeluu
(moJKenymoYHasl JKejie3a, IOJIOBBIE JKEJe3bl), BBIACISIEMbIE HWMH TOPMOHBI U HX
dbynknuu. ['unorazamo-runodusapHble KOHTYPBI PETYIISAIUNA JEITeIbHOCTH HEKOTOPBIX
JKeJie3 BHYTpeHHeH cekpenuu. HapyiieHusi, CBsi3aHHBIE C TUIO- U THUNEPYHKIUIMHU
ropMoHOB. Bujipl caxapHoro auadera u ux ocioxkHenus. Kiierounas tepanusi B Je4eHUU
SHJOKPUHHBIX 3a00JIeBaHnN. MuKcenema.

[Ipoune opranbl U TKaHH, BBIAECISIONIME TOPMOHBI: MOYKHU, CEPALE, KEIYIOUYHO-
KHUIIICUHBIA TPAKT, )KUPOBAsi TKaHb U JIPyTHE.
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Jlabopamopusie u npakmuueckue padomeol.
N3yyeHne rucToIornuecKkux npenapaToB 3HAOKPUHHBIX OPraHOB.

IHoBenenue

Pednexropnas Teopust nmoeneHus. HaciencrBeHHble U HEHACIIECTBEHHbIE (POPMBI
noBeaenus. [Ipocreiimue ycnoBHbie peduiekchl. IHCTpymMeHTalbHOE U Ipyrue GopMbl
oOyuenusa. Ilenb. MortuB. Pednekc. IlorpeGHocts. Pednekc nemu mno IlaBnoy.
Junnamuueckuit crepeorurl. MnpuHTUHT. DUKCUPOBAHHBIE KOMILIEKCHI JIBUYKCHUH.
CurnanbHbie cuctembl. Peus. Mbiienue. [lamsate u ee Buabl. KorHutuBHbIEe QyHKIIMH
HEPBHOM cUCTEMBI. POJIb pa3HBIX OTAEIIOB I'OJIOBHOI'O MO3ra B PETYJISLUNA IBUKEHUN, CHA
U 00JIPCTBOBAHMSI, U IPYTUX CIOKHBIX MPOLIeCCOB. MeXxaHn3Mbl BOSHUKHOBEHUS SMOITHIA.
HeliporymopasnpHas perysisauus 1oJoBoro rnoseaeHus. Hapyiienus noseaeHus, ux CBs3b
C paboTOI HEPBHOW U SHJIOKPUHHOM CUCTEM, COBPEMEHHBIE METO/IbI JICUCHHUSI.

OnopHo-aBUraTeILHbINA annmapar

Koctu. AHaroMusi KOCTH: HaJKOCTHHIA, BHYTPEHHEE BEIMIECTBO KOCTH. OCTEOH.
Knaccudukamuss  kocteit. Poct kocreit. CoeauHeHuss KOCTEH:  MOJBHUKHBIE,
IOJIYTIOJBUKHBIE, HEMOABIKHbIE. CTPOEHHE CyCTaBa U CyCTaBHOW CYMKHU.

OceBoil ckener: uepen, MO3BOHOYHHUK, peOpa, rpyauHa. Koctu mumeBoro
M MO3rOBOro otaenoB uyepena. Otnensl MO3BOHOYHHKA, OCOOEHHOCTH CTPOEHUS
IIO3BOHKOB B Pa3HbIX OTAEJAaX, MEKII03BOHOYHBIE coeAuHeHus. CTpoeHue TrpyaHou
KJIETKH.

Ckenerbl TOSICOB KOHEYHOCTEH M CBOOOJHBIX KOHEYHOCTEH: aHATOMUYECKHE
0COOEHHOCTH BXOJIAIIMX B UX COCTAB KOCTEH.

Hapymenust crpoenus ckeneTHorW cUCTEMBI. Bo3pacTHbIE U3MEHEHHUSI, OCTEOIIOPO3.
TpaBMBL. 3a0oneBaHus OIOPHO-JBUTATEJILHOTO amnrapara, CBSI3aHHBIC
¢ npaMoxoxaeHueM. CoBpeMEHHbIE MHBa3WBHbIE U HEMHBA3UBHBIE METObI JICUCHMS:
MIPOTE3UPOBAHUE CYCTABOB M MEKIIO3BOHOYHBIX JUCKOB, WCIIPABJICHUE KPUBH3HBI
MO3BOHOYHHUKA U JPYTHE.

Jlemoncmpayua ckenera 4YelOBEKa, uepena, KOHEYHOCTEW, MO3BOHKOB, PpAaCIUJIOB
KOCTEM.

Jlabopamopusie u npakmuueckue padbomsol.
N3ydeHue cTpoeHus CKeyeTa 4eaoBeKa Ha MaKeTax.

Mpimmpl. PaGoTra MBI 1O TMEPEMENICHUIO KOCTHBIX pblYaroB. MBIIIIIHI,
MPUKPEIUISIONIMECS ABYMS KOHLIAMU WA OJHUM KOHIIOM K KOCTSIM. MuMH4Yeckue
MBIIIIIBI KAK TPUMEP MBIIIL, HE TPUKPETUISIONIUXCSA K KOCTSIM.

Mpima kak oprad JokoMoruu. O005ouku MbIIIIEL. CyXOXKHIIMSA M CBA3KH.
JIBurarenpHble €IUHULBL. MBIIIIBI-CHHEPTUCTBI U aHTAaroHUCThl. HepBHAs perynsnus
paboThI MBI, POJIb CIMHHOTO MO3Tra, MO3KEUKa M KOPbI OOJIBIINX TOTYIIAPUH.
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OcHOBHBIE MBIIIIBI TeNa YesnoBeka. Hawnbornee pacnpocTpaHeHHbIE TpPaBMBbI
MBIIIEYHONM CHUCTEMBbl W METOAbl MX MNPOPUIAKTUKH. ATpodUS MBI, TPUIUHBI
U JICUYCHHUE.

Jlabopamopmuvie u npakmuueckue padomot.
OxkazaHue nepBoii MOMOIIU MPU TOBPEKICHUU CKETIETa U MBIIIILI.

KpoBeHocHast 1 iuM@paTuyecKass CUCTEMbI

OcoOeHHOCTH CcTpoeHHS U (YHKIIMOHWPOBAHUS CEPJACYHOW MBIIIIBI. AHATOMUS
CepJilla: SHJOKAPJ, MUOKAp/, SMHUKAP, NEPUKAP, KETYI0UYKH, MPEACEPaAns, KilanaHbl
cepana. Mexanndeckas pabota cepama kak Hacoca. CepaeuHblid UK. ApTepraibHOe
nasieHue, nyiasc. ABromatus. [IpoBonsinas cuctema cepiauna. DinekTpuueckas padora
cepaua. DnekTpokapauorpamma. HepBHast U rymopainbHas peryiisinusi paboTsl cepila.
Hapymenus pabotsl cepana. I'unepronnyueckast 60j1€3Hb, cepAeyHasi HeIOCTATOYHOCTb,
aTepOCKJIEPO3 KOPOHAPHBIX COCY/I0B, MH(ApKT MUokapa u tak naiuee. LllyntupoBanue,
aHTUOIUIACTUKA, KJIETOYHAsl Tepamusi U JPYrHe COBPEMEHHBIE METO/Abl JICUCHUS
ceplieuHbIx O0ose3Heil. TpancmianTaius cepana.

Jlabopamopuvie u npaxmuyeckue padomoi.
[TpocMOTp rUCTONIOrMYECKUX MPENapaToB CEPACYHON MBIIIIIIHI.
DnexTpokapauorpadus.
N3mepenne apTepraibHOTO JaBICHUS U MTyJIbCa.
KpoBenocHas cuctema u tuMdpaTruiecKas CUCTeMa.

Kpyru kpoBooOpatienusi: 001bI10M U MaJiblii, OCHOBHBIE cocyabl. Knaccudukanms
COCYZIOB: apTepvH, apTEePHOJIbI, BEHbI, BEHYJIbI, KalWUIIpbl. Pe3ucTuBHbIC, OOMEHHBIC
U eMKOCTHBIE cocyibl. CTpoeHuE CTEHOK cocynoB. HepBHas u rymopaiibHast peryssius
pabotel cocynoB. CHCTeMHas pEryJslus apTepHaIbHOTO JaBJICHUS W JPYTUX
napamMeTpoB kpoBu (Oapopediiekc, xemopediekc u Tak nanee). Hapymenus paboTbl
COCYZIOB. ApTepHalIbHbIE U BEHO3HBIE KPOBOTEUEHUS U MIEpBasi IOMOLIb ITPU HUX.

AHaromus TUM(paTUIECKON CUCTEMBI: TUM(DATUYECKHE COCYAbl U IMM@aTHIeCcKue
y37bl. [IprauHbl ABUKEHUS KPOBU U JIUMQBI IT0 COCYIaM.

Jlabopamopuvie u npakmuueckue padomot.
N3ydeHue rucTonorn4eckux npernapaToB CTEHOK COCYIOB.
IlepBast nomol11b pU KPOBOTCUCHUSIX.

BryTrpenHss cpena oprasusma.

KpoBb, TkaHeBas XHIKOCTb, JuM@a. MexaHu3smMbl TOIJAEpKaHUS BHYTPEHHEU
cpeabl opraHu3ma (romeocra3). CBs3b BOJHO-COJIEBOIO OOMEHa OpraHu3Ma
¢ popMHpOBaHHEM U OTTOKOM TKAaHEBOW KHUIKOCTH.

XUMHUUYECKUN COCTaB IuIa3Mbl KpoBU. (DOpMEHHBIE BJIEMEHTHI: 3PUTPOLIUTHI,
JeUKOIUThL, TpoMOouuThl. JlelikouutapHas ¢opmyna. DyHKUUA  PA3IUUHBIX
(dbopMeHHBIX 371eMeHTOB. KpoBeTBOpeHHE M OpraHbl KpOBETBOpeHHUs. Mecra rudenu
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pa3nuuyHbBIX (OPMEHHBIX 3JeMEHTOB KpoBH. ['pymnmbl kpoBu no cucreme ABO, pesyc-
(dakTop W JApyrue CHCTeMbl ONpeAesieHus rpymnn KpoBu. llepenuBanue 1u1a3mbl,
SPUTPOLIMTAPHON M TpomOouuTapHoil Mmacchl. bydepHas (yHKIus MIa3Mbl KpPOBH.
Tpancnopt razoB no kpoBu. Pasnuunbie popmbl remornoOuHa. Perymsuus cpoiacTtsa
reMorjioomHa kK kuciopogy.  CBepTbiBaHME€  KpOBH,  (PUOPUHOIMTHYECKAsS
U TPOTHUBOCBEPTHIBAIONIAs cHCTeMbl. HapyileHus, cBsi3aHHbIE C KPOBETBOPEHUEM
1 (YHKITMOHUPOBAHUEM (POPMEHHBIX AJIEMEHTOB.

Jlabopamopmusie u npaxmuyueckue padomol.
M3ydeHre THCTOIONMYECKUX MPErapaToB KPOBU U OPraHOB KPOBETBOPCHHS.

HNmmyHnHas cucTeMa

Hctopust pa3BuTus 3HaHUN 00 umMMmyHHUTeTe. 3HaueHue padbot U. Y. Meunukosa,
I1. Opnuxa n Apyrux y4€HsIX 110 U3y4eHUIO UMMyHHTEeTa. Kitlaccupukannm IMMyHUTETA.
MexaHu3Mbl BpOKIEHHOTO UMMYyHUTETA. [IproOpeTéHHBIN IMMYHUTET: KilacCupUKaLus
TUMQOLKUTOB U y4acTHE Pa3HBIX TPYMI JUM(OIUTOB B MPUOOPETEHHOM UMMYHUTETE.
[lonsaTuss anTuTena u a"TureHa. IIpeseHranus aHTureHa. BakuWHBI M CBIBOPOTKH.
Opranbl HEHTPAIbBHOM HIMMYHHOM CHCTEMBI: KPACHBIA KOCTHBIM MO3T U TUMYC. OpraHsl
nepupepuyeckol HMMMYHHOM CHCTEMBL: Celle3€HKa, JUMQOY3Jbl, MHUHJIAIUHBI,
annenauke, IleiiepoBer Onsamiku. Pons Tumyca B cos3peBanuu T-mumdorutos. Poinb
opraHoB nepudepruyeckoili WMMYHHOW CHUCTEMBI B co3peBaHuu B-mumdonuros.
OTtpuiarensHas ¥ MOJOKUTENbHAs ceNeKus B co3peBaHuu T- u B-nmumdounrtos. Ponb
MUKpo(Ioppl yenoBeka B (OPMUPOBAHUM HOPMAIbHOIO HMMMYHHUTETa YEJIOBEKA.
[laTomoru MMMYHHOM CHUCTEMbI: UMMYHOJE(MUILIUTHI, ayTOMMMYHHbIE 3a00J€BaHUs
u J1p. Peakumm TUNEpUyBCTBUTENBHOCTHM, B TOM 4uciae amieprud. OCHOBBI
TPAaHCIUIAHTOJIOTUU.  JleMOHCTpalus TOPTPETOB  y4YEHBIX, TaONWUIl U  CJIalJoB,
BUJICOPOJIMKOB ¥ KUHO(PArMeHTOB, 00 MUMMYHHOUN CUCTEME.

JpIxarejabHasi cucremMa

AHATOMUSI JbIXaTEIbHOM CHCTEMBI: BEpPXHUE NIbIXaTEIbHBIC IIyTH, HUXKHUE
JbIxaTenbHble NyTH, Jierkue. HocoBeie monmoctu. Hocornorka. Portormorka. ['oprass.
Knaccuduxamus xpsmeit ropranu. HaaropTaHHMK u TOJNOCOBBIE CBSI3KH. Tpaxes.
bponxu. Jlerkue. Jlerounbie my3sIpbku (aJIbBe0JIbl). DU3NONIOTHS TpOIIEcca JbIXaHus,
pOb  IUIEBPATBHOM KUAKOCTH, JuadparMpl, MEXKPEOCPHBIX W JPYrUX MHBIIIIII.
CypdakranTt. DnacTudeckas Tsira Jerkux. JlpixarenbHbie ABoKeHUs. JKu3HeHHas
E€MKOCTb JIETKHX. Jlerounsle 00bemMbl. HepBHAS B TyMOpalibHAS PETYIIAIINS AbIXaHHUS.

['urnena pgpixanusa. TpeHupoBka apIxarenbHbIX Mbll. [Ipexynpexnenue
MOBPEXICHUSI TOJocOoBOro ammapara. HWHdexuuonHble 00Je3HU, Mepeaaroimnecs
gepe3 BO3IYX, M Mpodue 3a00JICBaHUsI OPraHOB JbIXaHUs. BnusHue TabakoKypeHHS
Ha OpraHbl JbIXaTeJIbHOU CUCTEMBI. ACTMa, 0OCTPYKTUBHBIC 3a00JI€BaHUS IbIXaTEIbHON
CHUCTEMBI.

/Iemoucmpauu}l MOACIIM I'OPTaHu, MOACIIN, npoacmnomeﬁ MCXaHHU3M BA0Xa M BbIJOXA.
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Jlabopamopmuvie u npakmuueckue padGomol.
N3mepenune o6xBaTa IpyIHOM KJIETKH B COCTOSIHUU BJIOXa M BbIOXA.
OnpeneneHne 4acTOTHI JIbIXaHUS.
Biusinue paznuyHbIX pakTOpoB HA YACTOTY JbIXaHMUS.
Cnuporpadus.
N3y4yeHne rucToaornueckux nmpenapaToB OpraHoOB JbIXaHMUS.

IInmeBapuTe/ibHASA CHCTEMA

AHaromusi NMHILEBAPUTENBHON CHCTEMBL: POTOBAsl MOJOCTh, MUILEBOJ, XKEIYAOK,
NOJKETYJOYHAs KeJe3a, MEeYEHb, OTHENbl TOHKOM KWUIIKH, OTIAENbl TOJCTOW KHILIKH.
Crpoenue 3y0a, 3yOHas cucreMa yesnoBeka. OU3MOJIOTHs MUILEBAPUTEIHHOU CUCTEMBI:
paciieryieHde OeIKOB, JIMMHIOB, YIJIEBOAOB, HYKJIEMHOBBIX KHUCIOT MO JACHCTBUEM
(bepMEeHTOB, CEKPETHUPYEMBIX pa3HbIMU OTJEJIaMU MHUIIEBAPUTEILHON CHUCTEMBI.
XHUMUYECKUI COCTaB CIIOHBI, JKEIIYAOYHOIO COKa, MOIKEIYIOYHOI0 COKa, KEJIYU, COKa
TOHKOM KWIIKH. [I0JIOCTHOE M MPUCTEHOYHOE MUIIEBAPEHHE B TOHKOM KHIIIEYHHKE.
QOYHKIUA MOJDKEIYIO0YHOM »Kene3bl M nedeHn. DyHKIMM TOJICTOM KHUIUKA. Pomib
KUIIEYHON MUKPODIIOPHI AJIs YeTOBEKa.

HepBHas m rymopasibHas peryiasnus INPOLECCOB INUIIEBAPEHUs, YIJIEBOJAHOIO,
JMIHJIHOT0, OEIKOBOTO 0OMEHa.

I'uruena nurtanus. HemH@peknuoHHbIE U ayTOUMMYHHbIE 3a00JI€BaHUSI CHCTEMBI
numieBapenus. llpenynpexneHne HMHPEKIUIA UM NPOYUX  HKEITYJAOUYHO-KHIIEYHBIX
3a0osieBaHuM (TacTPUT, I3BEHHAs 00J1€3Hb, alllICHIUIIUT, IUPPO3, MTAHKPEATUT U JpYyTrue),
MUIIEBBIX OTpaBieHUM. XeInKoOakTep Kak (pakTop pa3BUTHUA racTpUTA U sI3BbI. BiusiHue
KYpPEHUS U AJIKOTOJIsI Ha MUILEBapeHUe. PaccTpoiicTBa MUILEBOTO MOBEICHHUS.

Jlemoncmpayus Topca 4eiaoBeKa, TaOuII.

Jlabopamopuvie u npakmuyueckue padomol.
Hccnenosanue neiictBrs PEepMEHTOB CIIOHBI HA Kpaxmall.
N3ydeHue rucTonorn4eckux npernapaToB OPraHoB MUILEBAPUTEIBLHON CUCTEMBI.

BeiaeaurenbHas cucremMa

CrpoeHHe BBIIEIUTENBHOW CUCTEMBI: MOYKH, MOYETOYHUKH, MOYEBOH ITy3bIpb,
MOUeHCITyCKaTeIbHbIH KaHai. DyHKImoHUpoBaHue Mmouku. HedpoH kak cTpyKTypHO-
(GyHKIMOHANbHAS €IMHULA MOYKH. DU3MONOTHYECKUue MpoLecchl (POPMHUPOBAHUS
BTOPUYHOM  MouM:  QuubTpauus, peabcopOuus, cekpeuus. Ponb  mouku
B peryJisiluM apTepualbHOro napieHus. HepBHas u rymopanbHas perymisauusi padoTbl
OpPraHoB BBIJICIUTEILHON CHCTEMBI. 3a00jeBaHMsI OpraHOB MOYEBBIICIUTEIbHON
cucTeMbl (UMUCTUT, THUENOHEDPUT, MoOueKameHHass OoJie3Hb M JIpyrue), Hx
npenynpexacHue. ckyccrBenHas nouka. Juanus. TpancnianTtauus mOYKH.

,Zl emMoncmpauun Ta6JII/II_I, MOICIN ((CTpOCHI/IC IMOYKH MJICKOIIUTAIOIICT O, MYJISIZKA ITIOYCK
YCJIOBCKA, BIIAJKHOI'O IIPCIIapara.

27
[okymeHT cosaaH B anekTpoHHow copme. Ne Corn 99 ot 28.04.2026. Vicnonnutens: KOHycoBa 3.H. r'.?ﬂEKTPOHHbIﬁ
Ctpanuua 27 n3 118. CtpaHuua co3naHa: 28.04.2026 17:21 =¥ TATAPCTAH



denepanbHas pabodas mporpamma | buosorust. 7-9 kimaccsl (YriayOaeHHbINH YPOBEHb)

Jlabopamopuvie u npakmuueckue padomot.
N3yyeHne rucTonornyeckux MnpenaparoB pa3HbIX Y4aCTKOB MOYKHU, MOYETOUHHUKA,
MOYEBOT'O MY3BIPS.

IMonoBast cucrema

Craguu rameroreHe3a. OTauyus OOreHe3a M CIEpPMATOreHe3a Jpyr OT Jpyra.
Oriog0oTBOpPEHUE.

Kenckas mojioBas cucTeMa: SIMYHUKH, MATOYHBbIE TPYyOBI, MaTKa, BJIarajullle,
BHEIIHUE TOJIOBBIE OpPraHbl. MEHCTpyalbHbIN LUK

MyxcKasi TT0JI0Basi CUCTEMA: CEMEHHUKHU U ITPOYUE BHYTPEHHUE MOJIOBBIE OPTaHBbI,
BHEIIHUE MOJIOBBIE OPTaHBbl.

HepBHas u rymopalibHast peryisinus padoThl OPraHoOB MOJIOBOM CUCTEMBI.

[TnanmpoBanne OEpeMEHHOCTH, METOABl KOHTPAICTIINH, MPEANMIUIAHTAIIMOHHBIHN
CKPUHHUHI, J3KCTPaKOpIIOpajJbHOE  OIUIOAOTBOPEHHUE. bepemMeHHOCTh,  JIaKTalUsl.
3aboneBaHus, IEPeJAIOIINECs MTOJIOBBIM MTYTEM.

Jlabopamopusie u npakmuueckue padomsol.
N3ydyeHue rucToNorn4ecKrx NpernapaToB OPraHoB IMOJIOBOM CUCTEMBI.

Koxa u ee npousBoaHbie

ONuaepMuUC — MHOTOCIIOWHBIN OporoseBaromuni snurenuil. Cion snuaepmuca. Ciaon
nepmbl. [logkoxHas xupoBas kierdyarka. [[pon3BoaHbIE KOXKK: HOI'TH, BOJIOCHL. KokHbIE
JKEJIE3bI: ITOTOBBIE, CaJIbHBIE U MOJIOYHBIE. DYHKIMKU KOXH. POJIb HEPBHOW U T'YMOPAJILHOM
PETYJISINK B OCYIIECTBICHUU TEPMOPETYISTOPHON U APYTUX HYHKITUN KOXKH.

3aboneBaHus KOXKHU U UX ipenynpexaeHue. [leperpeBanre: COMHEUYHBIN U TETIOBOM
ynapel. Oxoru. OO6Mmopoxenus. [Ipodunaktuka W mepBas MOMOIIb MPH TEMIOBOM
Y COJIHEUHOM yjapax, 0)Korax u 00OMOpOKEHHUSX.

ﬂemoncmpauuﬂ MOJCIN CTPOCHUA KOXH, Ta6J'II/III, CJIafI,HOB.

Jlabopamopuvie u npakmuueckue padomot.
Hccnenosanue ¢ moMoIIbIO JIYTbl THUIBHOW U JIaIOHHOW CTOPOHBI KUCTH.
N3ydeHue rucToNorn4ecKux npernapaToB MUAEPMUCA U JEPMBI.

Aanranuy OpraHu3Ma 4yejaoBeKa

Tepmoperynsiius: poiib  KOXH M COCyAOB. ['Hmoramamyc Kak UEHTp
HEHpOryMOpaJIbHOM perysiiuu Teriooomena. [loBenenyeckre aganTaiuu.

AJlanTanuu 4eyoBeKa, €ro OPraHoB U TKaHEH K HU3KMM KOHILIEHTPALUAM KHCIIOPOAa
U TUNIOKCUM. Perynsuus notpebiaeHus KUcaopoaa TKaHIMu, 3puTponod3. [lepectporika
MeTa00IM3Ma KJIETOK B YCIOBUU TUTIOKCHH.

AJlantaiiiu K HEJOCTATKY Pa3IMYHBIX MUTATENIbHBIX BEIIECTB. DHEpreTuyeckas
(GyHKIUS TJIMKOT€HA B TIEYEHU U JIMIUJIOB B KUPOBOM TKaHU. [1opsiioK MCIIOIb30BaHUS
3alacoB MHUTATEIBHBIX BEIIECTB B opranm3Mme. llepecTpoiika Merabomm3ma KIIETOK
B YCJIOBUSIX TOJIO/TAHUSL.
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[lupkaguele  puTMBL.  BiusHuMEe  OpPOJOJDKUTEILHOCTH  CBETOBOTO  JHS
HA HEUPOT'YMOPAIbHYIO PETYIISLIHUIO ITPOLECCOB )KU3HEICATEIIBHOCTH YEJIOBEKA.

TpenupoBku. Ponb (pu3nyeckoil akTUBHOCTH B COXPaHEHUU 370POBbS YEIIOBEKA.
[Ipodunaktrka 3a00ieBaHUN CEPCUHO-COCYIUCTON U ABIXaTEIbHONW CUCTEM U OMOPHO-
JIBUTATEIBHOIO armapara.

Apnantaniuu K HeBecomocTH. llepecTpoiiku MeTtaboiauM3Ma B YCIOBUSIX HHU3KOM
rpaBUTAIN, TPOPUIAKTHKA HETaTUBHBIX ITOCICACTBUM.

Jlemoncmpayus nocobuii 1 00y4aroImuX BUIECOPOTHKOB.

I'eHeTHKAa YesiOBEKA

Onpenenenne TeHa U awiens, reHotuna u  (Qenoruna. I[loHstue romo-
M TeTepo3uroTsl. 3akoHbl Menaens. BzaumopelictBue asuieneil. MOHOrEHHbIE
U TOJUTeHHBbIE MpPU3HAKKM. XPOMOCOMHAsl TEOpUs HacjleACTBEHHOCTHU Moprana.
Kpoccunrosep u cuerieHHoe HacnenoBanne. Mexann3msl onpeaeneHus noia. [lonoseie
XPOMOCOMBI M ayTOCOMBI yenoBeka. HacnenoBanue, CUEIUIEHHOE C TTOJIOM.

N3MeHUYnBOCTb: HAaCJeICTBEHHAs u HEHACJICJCTBECHHAS. [Tpumepsr
HEHACJIEJICTBEHHBIX H3MeHeHu (Momudukanmii). Kmaccubukaiys HacleacTBEHHOM
W3MEHYMBOCTH Ha MYTAIlMOHHYIO M PEKOMOMHAIIMOHHYIO. I'€HHBIC, XPOMOCOMHBIC
¥ TeHOMHBIE 3a00J1eBaHus. [IpuMephl reHHBIX, XPOMOCOMHBIX M TCHOMHBIX 3a00JICBaHMI
YyeJIOBEKa.

[Tonynsiimonnas revetuka. [lonsarue renodonaa. Pacnpenenenue yactoT ajienei
B nonyJsiiuu. 3akoH Xapau-Baitn6epra.

Penienne reneTnyeckux 3aaad.

Menunuackas reHeTuka. [locTpoeHre poaoCIOBHBIX MPU aHAIIM3E OMPe/eSICHHbIX
NpU3HAKOB. PoNb TEHETHMYECKUX aHAJIM30B IMpU IJIAHUPOBAHUM U  KOHTPOJIE
OEpeMEHHOCTH.

CexkBeHMPOBaHUE TE€HOMAa KaK WHCTPYMEHT, MO3BOJIIOUIMNA MPOTHO3UPOBATH
dbeHoTHII YENMOBEKa W JAPYrMX OKUBBIX OPraHW3MOB, a TakXKe BHPYCOB.
buoundpopmarnyeckue HWHCTPYMEHTHI aHajdn3a TEHOMOB. MeETOJbl HamnpaBJICHHOTO
M3MEHEHUSI I€HOMOB  OpPraHu3MoOB. ['eHeTMueckas  HWHXEHepusi. ['eHoMHOe
peAaKTUPOBAHUE. DTUYECKUE AaCHEKThl BHECEHUS W3MEHEHUW B T€HOMBI Pa3IMYHBIX
OpPraHu3MOB, B TOM YHCJIE YEJIOBEKA.

Jemoncmpayus Tadbiul, MIaKaTOB, KWHO(PArMEeHTOB, POIMKOB U3 MHTepHeTa.

AHTpONOreHes

IIpuMatsl: OTIAMYUTENBHBIE YEPTHI, COCTAB U IBOJIIOLIMS OTPAIA.

YHUKalnbHbIE TpPU3HAKW TOMUHUA. lIpamoxoxkaeHue: Teopuu BO3HUKHOBEHMS,
aHaTOMO-MOP(}ONOrMUECKU KOMILJIEKC MPU3HAKOB. [IpsMoX0okIeHHe B IPYrUX TPyIax
npumaToB. Pyka, mpucnoco0iieHHass K M3rOTOBJICHUIO U MPUMEHEHUIO OPYAUHN Tpyna.
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Bricokopa3BUTBIH ~ MO3T:  TEHACHIIMU B  DBOJIOIWH, YHUKAJIbHBIE  YEPTHI,
Mopdosorudeckre ocooeHHOCTH. CXOJICTBO U pa3Indus YEJIOBEKa U YEIIOBEKOOOPa3HBIX
00€e3bsIH: aHATOMUs, SMOpHoIIOTHs, Onoxumus, noseAaeHue. [llumnanse kak OJIvKalIIniz
YKUBOH pPOJCTBEHHUK YEJIOBEKA. DBOIIOLHUS YEIOBEKOOOPAa3HbIX 00E3bsH.

Jemoncmpayua mynsoken, Tabnau, ciaiaos, BUAeOUILMOB M cailToB MHTepHeTa,
MOKa3bIBAIOIINX CTPOCHUE TIPEJAKOB COBPEMEHHOTO  4YeEJIOBEKa, 00€3bsH-
AHTPONOUIOB, MPE/ICTABUTEJICH YEITOBEUECKUX pac.

Jlabopamopuvie u npakmuueckue padomot.
N3yuenne npeBHENIIEN UCTOPUM M 3BOJIIOLMM YEJIOBEKA HAa MPUMEpPE KOJUICKIIUHI
Y PEKOHCTPYKUUI (3KCKYPCHS B AJIEOHTOJIOTMUECKUI MYy3€l).

Ye0BeKk M OKpYKaOLIasi cpeaa

Oxonornyeckne (PakToOpbl U UX JEHCTBHE HA OPTaHU3M YEJIOBEKA. 3aBUCHUMOCTD
3I0POBbSI YEJIOBEKA OT COCTOSHMS OKpYyXKaromeh cpeasl. MHKpPOKIMMAT KUJIBIX
nomernenuit. Tpyn yenoBeka. @usnonorust Tpyna. PaboTocrnocoOHOCTs U yTOMIICHHE.

310pOBBE YEIOBEKA KAK COLIMAIbHAS IEHHOCTh. PaKTOPBI, HAPYIIAIOIIUE 3J0POBbE:
TUTIOAUHAMUS, KypeHHue, yInoTpeOIeHue ajaKorosisg, HapKOTUKOB, HECOATaHCUPOBAHHOE
MUTAHUE, CTpecC. YKpEIUIeHHE 310poBbsi. KynbTypa OTHOIIEHHS K COOCTBEHHOMY
3JI0POBBIO U 37J0POBBIO OKPYKAIOIIUX.

AHTpONIOT€HHbIE BO3AEUCTBUS Ha cpelay. HapyiieHne KpyroBopora BELIECTB
B Ouocdepe. AHTPONOTEHHBIM KPYrOBOPOT. DKOJIOTHUECKUE KPU3UCHI U MX MPUYUHBI.
KosBomtonust oOmiectBa v npupofsl. ParmoHanibHOEe NPUPOAOIIOIL30BaHNE. 3HAUCHUE
OXpaHbI OKPYKAIOIIEH TPUPOTHON CPeIbl I COXPAHEHUS YeJI0BEUYECTRA.

Jlemoncmpayua Tabnun, MIakaToB, KKHO(QParMeHToB, BUJIEOPOIUKOB U3 MHTEepHeTa.
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IIVTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUMSA ITPOI'PAMMBI
ITO BUOJIOTUN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA
(YIJIYBJEHHBIA YPOBEHb)

OcBoeHune ydeOHOro mpenMera «bwosyorus» Ha ypoOBHE OCHOBHOTO OOIIETo
oOpa3oBaHusi JOJKHO OOECIEUUTh JIOCTMIXKEHHE CIEAYIOIUX O0y4aroluMUCs
JUYHOCTHBIX, METAIPEIMETHBIX U MIPEAMETHBIX Pe3yJIbTaTOB.

JIMUYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE Pe3yIbTaThl OCBOSHUS MPOTPAMMBbI TT0 OMOJIOTUM OCHOBHOTO OOIIEro
oOpa3oBaHusi JOJDKHBI OTpakaThb TOTOBHOCTh OOYYAIOIIMXCA PYKOBOACTBOBATHCSA
CUCTEMOM MO3UTUBHBIX IEHHOCTHBIX OPUEHTALUN U PACIIUPEHUE OIBITA IESITEIBHOCTH
Ha €€ OCHOBE M B MPOLECCE peanu3alrdd OCHOBHBIX HAINPABICHUN BOCIHUTATEIbHOU
JIEATENBHOCTH, B TOM YHCIIE B YaCTHU:

1) mtaTpHOTHYECKOr 0 BOCIIMTAHUS:
OTHOILIEHUE K OMOJOIMM KaK K Ba)XHOW COCTaBJISIIOIIEN KyJIbTYphl, TOPIOCTb
3a BKJIAJ] POCCUICKUX M COBETCKHUX YYEHBIX B pa3BUTUE MUPOBON OMOIOrMYECKON HAYKH;

2) rpaKAaHCKOr 0 BOCIIUTAHUS
FOTOBHOCTh K KOHCTPYKTUBHOM COBMECTHOW JI€STEIIbHOCTH TIPU BBINOJHEHUHN
HCCJIEAOBAHUN U MPOEKTOB, CTPEMJICHUE K B3aUMOIIOHMMAaHUIO U B3aUMOIIOMOIIIH;

3) IyXOBHO-HPABCTBEHHOI 0 BOCTIM TAHMSI:

TOTOBHOCTh OLICHMBATh TMOBEJECHUE W MOCTYNKHU C MO3UIIMU HPABCTBEHHBIX HOPM
¥ HOPM 3KOJIOTUYECKOU KYJIbTYPHI;

MOHUMAHUE 3HAYMMOCTH HPABCTBEHHOTO acleKTa JIEATEIbHOCTH YeJIOBEKa
B MCIMITMHE U OHMOJIOTHH;

4) 3CTeTH4€eCKOro BOCIIUTAHMS:
MOHUMAaHUE PoJIU OUOJIOTUH B (POPMUPOBAHUU ICTETUUECKOU KYJIbTYPhI JINYHOCTH;

5) HEHHOCTH HAYYHOI' O MIO3HAHMS S

OpPHEHTALlMA Ha COBPEMEHHYIO CHUCTEMY HAy4YHBIX MpPEJICTaBICHUI 00 OCHOBHBIX
OMOJIOTMYECKUX 3aKOHOMEPHOCTSIX, B3aUMOCBS 351X YEJI0BEKA C IPUPOJIHON U COLIUATbHON
Cpenou;

NOHMMaHHWE pOJM OWOJIOTUYECKOW HAayKd B  (QOPMHPOBAHUU  HAYYHOIO
MHUPOBO33PEHUS;

pa3BUTHE HAY4YHOM JIIOOO3HATEIBHOCTH, HHTEpeca K OHOJOTMYECKOW Hayke,
HABBIKOB HCCJIEIOBATENILCKON e TENLHOCTH;

6) popmMupoBaHus KYJbTYPbI 310POBbA:

OTBETCTBEHHOE OTHOILIEHHE K CBOEMY 3/I0pPOBBIO M YCTaHOBKA Ha 37J0POBBI 00pa3
KU3HU (370pOBOE THTAaHHUE, COONIOJICHWE THUTMEHHYECKHX TMpaBUJI U HOPM,
cOaTaHCUPOBAHHBIN PEXKUM 3aHATUN U OT/AbIXA, PETYISIpHAs (PU3HUECKast aKTUBHOCTH);
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OCO3HAaHUE TOCIEICTBUN U HENPUATUE BPEOHBIX MPUBBIUEK (yHoTpeOaeHue
QJIKOrOJIsA, HApKOTHKOB, KypeHHWe) M HUHbIX (opM Bpeaa mis (PU3HYECKOTrO
Y TICUXHYECKOTO 3/10POBbS;

co0uroieHre paBuil 0€30I1aCHOCTH, B TOM YHUCIIE HAaBBIKK 0€30I1aCHOTO MTOBEACHMUS
B IIPUPOJTHOM CpELE;

c(hopMUPOBAaHHOCTH HaBblka  peduiekcud, yIIpaBJICHUE COOCTBEHHBIM
HMOILIMOHAIILHBIM COCTOSIHUEM;

7) TPYy10BOr0 BOCTIMTAHMS

AKTUBHOE YyYacTHe B PCIICHUM TMPAKTUYECKUX 3a1ad (B paMKax CEMbH,
o0pa3oBaTeIbHOW OpraHu3alliy, HACEJIEHHOIO MyHKTa, POJHOrO Kpasi) OMOJIOrHnYecKon
¥ DKOJIOTMYECKOW HAIPABICHHOCTH, MHTEPEC K MPAKTUYECKOMY M3ydeHUIO mpodeccuid,
CBSI3AHHBIX C OUOJIOTHEN;

8) 3K0/10rn4ecKoOro BOCUTAHMS :

OpUCHTAIMSl Ha IPUMCHCHHE OWOJIOTMYECKUX 3HAHUN TIPU PEIICHUM 3ajad
B 00JIaCTH OKPYXKAIOIIEH CPEIbI;

OCO3HAHHUE PKOJIOTHUYECKUX MPOOJIEM U MyTel UX PeIlleHHUS;

FOTOBHOCTh K YYacTUI0 B TIPAKTUYECKOH JACSATEIBHOCTH  IKOJOTHYECKOM
HaIpaBJICHHOCTH.

9) aganTanuu K U3MEHSIIOIMMCS YCJIOBHSIM COUMAJIbHON U MPUPOIXHOI Cpeabl:

OIICHKA U3MEHSIOIIMNXCS YCIIOBUH;

NPUHATHE pelieHus (MHANBUIyabHOS, B TPYIIE) B HU3MCHSIONIUXCS YCIOBHSIX
Ha OCHOBAaHWHU aHajIn3a OMOJIOrMYeCKOr MH(pOopMalnu;

TUTAHUPOBAHWE ICWCTBUI B HOBOW CUTYyallud HA OCHOBAHUY 3HAHUHN OMOJIOTHYECKUX
3aKOHOMEPHOCTEU.

METAINPEAMETHBIE PE3YJIBTATDI

MerarnpeqMeTHbIe pe3ysbTaThl OCBOCHHS NPOTPAMMEBI 10 OMOJOTHMH OCHOBHOTO
ob1iero o0pa3zoBaHUs, TOJKHBI OTPAKATh:

ITo3naBare/ibHBIE YHUBEPCAJIbHBIC y'-IeﬁHbIe HEﬁCTBHﬂ
ba3oBble JJornueckue aeiicTBUSA:

BBISIBIIATh U XapaKTEPU30BaTh CYIICCTBEHHBIC TPU3HAKU OUOJIOTHYECKUX OOBEKTOB
(s1BNIEHUN);

yCTaHABJIMBaTh CYHIECTBEHHBINM TMpU3HAK  KJIacCU(PUKAIMU  OUOJIOTHYECKUX
00BEKTOB (SBJICHHM, IIPOILIECCOB), OCHOBAHMS 11 00OOIICHHUS U CpaBHEHMS, KPUTCPUU
MPOBOAMMOrO aHAJIN3a;

C YY4ETOM MPEIJIOKCHHOM OMOJIOTMYECKON 3aJaud BBISBIATH 3aKOHOMEPHOCTH
U MIPOTUBOPEYMS B paccMaTpuBaeMbIX (hakTax W HAOJIOJICHUAX, MPEeAsIaraTb KpUTESPHUH
JUISL BBISIBJICHHSI 3aKOHOMEPHOCTEN M TPOTUBOPEUN;

BBISIBIIATh JIePUIUTHl MH(OpPMAIUM, JaHHBIX, HEOOXOIUMBIX JJISI peIICHUS
MMOCTABJICHHOM 3a7a4H;

32
[okymeHT cosaaH B anekTpoHHow copme. Ne Corn 99 ot 28.04.2026. Vicnonnutens: KOHycoBa 3.H. r'.?ﬂEKTPOHHbIﬁ
Ctpanuua 32 n3 118. CtpaHuua co3naHa: 28.04.2026 17:21 =¥ TATAPCTAH



denepanbHas pabodas mporpamma | buosorust. 7-9 kimaccsl (YriayOaeHHbINH YPOBEHb)

BBISIBJISITH IPUYMHHO-CIICJICTBEHHBIE CBSI3U IIPU M3YyYEHUU OMOJIOTHUECKUX SIBJICHUM
U TIPOIIECCOB, MPOBOJUTH BBIBOJBI C MCHOJIb30BAHUEM JIETYKTUBHBIX M UHJIYKTHUBHBIX
YMO3aKJIIOYEHUM, YMO3aKIIOUYEHHM [0 aHajJoruu, (QPOpMYJIHpPOBaTH THUIIOTE3bI
0 B3aMMOCBSI3SIX;

CaMOCTOSITEJTbHO BBIOUpATh CHOCOO pelleHUs y4eOHOUW OMOJIOTMYECKOW 3a1ayu
(cpaBHMBaTh HECKOJIbKO BapUaHTOB pEILICHUS, BBIOMpATh HaubOoJee MOIXOMSIINI
C YYETOM CaMOCTOSITEIbHO BBIJICIICHHBIX KPUTEPHUEB).

ba3oBble ucciieoBaTebCKue AeCTBUA:

MCIIOJIb30BaTh BOIPOCHI KaK UCCIICIOBATEILCKHN HHCTPYMEHT TIO3HAHUS;

dbopMyIHpoOBaTH  BOMPOCHI, (UKCUPYIOIIUE  pa3pblB  MEXAYy peajdbHBIM
U JKeJIaTeIbHBIM COCTOSIHUEM CHUTYallMHM, 00BbEKTa, U CaAMOCTOSITEIbHO YCTaHaBIUBATH
MCKOMOE U JIaHHOE;

dbopMupoBaTh  THUMOTE3y 00  HWCTUHHOCTH  COOCTBEHHBIX  CYXKICHHM,
apryMEHTHPOBATh CBOIO IMO3UIINIO, MHECHUE;

MIPOBOAUTH MO CAMOCTOSITEIbHO COCTABIIEHHOMY IIaHY HAOJIIOJIEHHUE, HECIOKHBIH
OMOJIOTUYECKUN  AKCIEPUMEHT, HEOOJIbIIOE HCCIECJOBAHUE IO  YCTaHOBJICHHUIO
0COOCHHOCTEW  OMOJOrMYecKoro o0bekTa (mpollecca) HM3YyYeHHs, NPUYUHHO-
CJICJICTBEHHBIX CBSI3€H U 3aBUCUMOCTEM OMOJIOTMUECKUX OOBEKTOB MEXIY COOOM;

OILICHMBATh HAa MPUMEHUMOCTD U JIOCTOBEPHOCTH MH(POPMAIIHIO, TIOTYYEHHYIO B X0J1€
HAOJIOICHUS ¥ DKCIIEPUMEHTA;

caMOCTOSITEIbHO (OpPMYIHpPOBaTh OOOOIIEHHS ¢ BBIBOJABI MO pe3yJjbTaram
MPOBEJICHHOTO HAOJIOJEHUs, DKCIEPUMEHTa, BJIAJIeTh MHCTPYMEHTAMH OLICHKHU
JIOCTOBEPHOCTH MOJTYYEHHBIX BEIBOJIOB U 0000IICHUIA;

IPOrHO3UPOBATH BOBMOXKHOE JAJIbHEUINIeEe Pa3BUTHE OMOIOTUYECKUX MPOIIECCOB U
WX TIOCIICJICTBUS B AHAJOTUYHBIX WJIM CXOIHBIX CHUTYaIMSX, a TaKXE BBIJIBUTATH
MIPENNONIOKEHUST 00 UX Pa3BUTUHU B HOBBIX YCIIOBUSX U KOHTEKCTAX.

Pabora ¢ undopmanmueii:

NPUMEHSTH Pa3IMYHbIE METO/bl, MHCTPYMEHTHI U 3alpOChl MPU MOUCKE U 0TOOpE
ouonornyecko MHGOPMALIUKA WM JAAHHBIX U3 UCTOYHHUKOB C YYETOM MPEASIOKEHHOU
y4e0HOM OMOIOTUYECKON 3a1a4H;

BBIOMpaTh,  AHAJIM3UPOBATh,  CHUCTEMATHU3UPOBaTb U  HHTEPIPETUPOBATH
OMONIOTUYECKYI0 HHPOPMAIUIO PA3IUIHBIX BUIOB U (JOPM IPEICTABICHUS;

HaXOJUTh CXOJIHbIE AapryMeHTHl (MOATBEPXKIAIOIINE WM  OMPOBEPraroliue
OJTHY U TY K€ UJICI0, BEPCUIO) B PA3TMUYHBIX HHGOPMAIIMOHHBIX HCTOYHHUKAX;

CaMOCTOSITETILHO BHIOMPATh ONTUMAIBbHYIO (DOpMY TIpecTaBiieHus] UHPOpMAIUU U
WUTIOCTPUPOBATh peIllaeMble 3aJladyd HECIOXKHBIMU CXEMaMH, JrharpaMMamMu, WHOU
rpadukoi U X KOMOMHAIUAMUY;

OLICHWBAaTh  HAJEKHOCTh OWOJOrMYeckod HHPOpPMAIMU TIO  KPUTEPHSIM,
MPEUIOKEHHBIM YIUTENeM WK C(hOPMYIMPOBAaHHBIM CaMOCTOSTENHHO;

3allOMUHATh U CUCTEMaTU3UPOBATh OMOJIOTMYECKYIO HH(POPMALIHIO.
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KoMMyHHKAaTHMBHbBIE YHHBepPCAJIbHbIE Y4eOHBIE JeiiCTBUS
OoOmenue:

BOCIIPUHUMATh W (DOPMYIMPOBATh CYXKJCHHS, BBIpOXKATh AMOIMU B IIpoliecce
BBITIOJIHCHUS TTPAKTHYECKUX U JJa0OpaTOPHBIX padoT;

BBIPaKaTh ceOs (CBOIO TOUKY 3pCHHMS) B YCTHBIX U MUChbMEHHBIX TEKCTaX;

pacro3HaBaTh  HeBepOaJdbHBIE CcpeAcTBa  OOIIECHHS, TIIOHMMaTh 3HAYCHHE
COLIMAJIbHBIX 3HAKOB, PAaCIO3HABATh MPEANOCHIIKN KOH(PIUKTHBIX CUTYallMil U CMSTYATh
KOH()JIMKTHI, BECTH MEPETOBOPHI;

MOHUMATh  HaMEPEHHUS  JAPYTHX, MPOSBISITH  YBAKUTEIHHOE  OTHOILICHHE
K COOECeTHUKY U B KOPpEeKTHOH hopme HhopMyITHpoBaTh CBOM BO3PAKEHUS;

B XO7I¢ Irajiora u (W) JUCKYCCHH 3a7aBaTh BOMPOCHI MO CYIIECTBY 00CYXKIaeMOi
OMOJIOTUYECKON TEMBI U BBICKA3bIBATh WJICH, HAIICJIICHHBIC HA PEIICHUE OMOIOTHIECKOM
3a71a4¥ ¥ TOJIJIepKaHne 01arokenaTeIbHOCTH OOIIECHNS,

COMOCTABJISITh CBOM CYXKJCHUSI C CYXACHUSMH JPYTrUX YYACTHUKOB JUajora,
OOHApY)XMBATh PA3IMUMS U CXOJICTBO MMO3UITUI;

NyOJUYHO MPEACTABIATh PE3YJIbTaThl BBIMOJIHEHHOTO OHOJOTHYECKOr0 OIbITa
(?KCIIepUMEHTAa, UCCIICIOBAHMS, TIPOCKTA);

CaMOCTOSITEJILHO BBIOUpATh (hOpMaT BBICTYIJICHHS C YUYETOM 3aJiad IIPE3CHTALINHN U
O0COOEHHOCTEW ayIUTOPUU U B COOTBETCTBUM C HUM COCTaBJIATH YCTHBIEC U MUCHbMEHHBIE
TEKCThI C UCTIOJIb30BAHUEM WILTIOCTPATUBHBIX MaTEPUAJIOB.

CoBMecTHaS 1eSITEJIbHOCTD:

MOHUMATh U UCTIOH30BATh MPEUMYIIIECTBA KOMAHIHOW U MHAUBUIYAIbHON pabOThI
IIPU PEIICHUH KOHKPETHOW OMOIOrnYecKor mpobiieMbl, 000CHOBBIBATH HEOOXOAMMOCTh
MPUMEHEHUS TPYNIOBBIX (HOPM B3aUMOCHCTBHUS MPU PEIICHUN ITOCTABJICHHOW yIeOHOU
3a1a4;

IPUHUMATh IIeJIb COBMECTHOW JCATEIHHOCTH, KOJUIEKTMBHO CTPOHUTH JICHCTBUS
0 €€ JOCTHXEHUIO: paclpeleNsiTh pOJid, JAOrOBapUBaThCs, OOCYXKIaTh MpOIECC U
pe3yJIbTaT COBMECTHOM pabOTHI;

yMETh 0000IaTh MHEHHUS HECKOJBKUX YEJIOBEK, TMPOSIBISATH TOTOBHOCTH
PYKOBOJIUTH, BEITIOMHATH MOPYICHUS, TOTIUHATHCS;

IJIAHUPOBATH OPTAHU3AITUIO0 COBMECTHON pabOTHI, OIPEEISITH CBOIO POJIH (C y4€TOM
MPEANOYTEeHUI M BO3MOXKHOCTEM BCEX YYaCTHHUKOB B3aMMOJCHCTBUSA), PACIPEACIAThH
3aja4l MEXIy WICHaMH KOMAaHJbl, y4acTBOBAaThb B TPYIIOBBIX (opMax paboThI
(oOcyxkneHusi, 0OMEH MHEHUSIMU, MO3TOBBIE IITYPMbI U UHBIC);

BBITIOJTHSTH CBOIO YacTh pabOThI, JOCTUTaTh KAU€CTBEHHOT'O Pe3yJIbTaTa 10 CBOEMY
HaIPABJICHUIO U KOOPAMHUPOBATH CBOU JCHCTBUS C APYTUMH WICHAMHA KOMAH]IbI;

OIICHMBATh KauyeCTBO CBOErO BKIaJa B OONMH TMPOIYKT 110 KPUTEPHSM,
CaMOCTOSITEILHO CPOPMYITMPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBHUS, CpaBHUBATH
pe3ynbTaThl ¢ MCXOMHOW 3ajaue M BKJIAJ KaXKJOro 4YjieHa KOMaH/Ibl B JOCTHKCHUE
pe3yJbTaTOB, PA3ALHATh cPepy OTBETCTBEHHOCTH W MPOSIBIATH TOTOBHOCTH
K MPEJAOCTABICHUIO OTYETA TIEpe]] TPYIIIOH;
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OBJIAACTD CHUCTEMOH YHUBCPCAJIbHBIX KOMMYHHKATUBHBIX I[CﬁCTBI/Iﬁ, KOTOpasa
obOecrieunBacT C(I)OpMI/IpOBaHHOCTB COIMAJIbHBIX HABBIKOB KW OMOIHMOHAJIBHOI'O
HHTCJIJICKTAa 06yqa1011mx<:ﬂ.

PerynsiTuBHBIC YyHHMBEpPCaJIbHbIE Y4eOHbIE 1eHCTBUA
Camoopranmzanus:

BBISIBIISATH TPOOJEMBI Ui PEIICHHWs B JKU3HEHHBIX W YUEOHBIX CHUTYaIusX,
UCTIONIB3YS OMOIOTHYECKHE 3HAHMS,;

OPHEHTHPOBATHCS B PA3ITUYHBIX TIOJX0AaX MPUHATHS pelIeHUu (MHIUBUIYAIBHOE,
NPUHATHE PELICHUS B TPYIIE, IPUHATHE PEIICHUN TPYIIOoi);

CaMOCTOATENIbHO COCTaBJISITh AJITOPUTM pEHIeHHs 3aJadd (WM €ero 4YacTh),
BBIOMpATh CIOCO0 perieHus y4eOHOW OMOJIOTMYECKOM 3afaud C y4eTOM HMEIOLIUXCS
pPECyYpcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh IpejiaraéMble BapHaHThI
pELICHUI;

COCTAaBIIAITH IJIaH ACUCTBUH (TJIaH peain3alui HAMEYEHHOTO aJITOPUTMA PELICHHUS),
KOPPEKTHUPOBATH MPEIOKEHHBIN aITOPUTM C Y4E€TOM HOTYIE€HHUS HOBBIX OMOIOrMYECKUX
3HaHHUH 00 U3y4aeMOM OMOJOTMYECKOM OOBEKTE;

MIPOBOAUTH BBIOOP M OpaTh OTBETCTBEHHOCTH 3a PEILLIECHUE.

CaMOKOHTpPO/IBb:

BJIQJICTh CITIOCOOAMHU CAMOKOHTPOJISI, CAMOMOTHBALIMM U PEIICKCHH;

JlaBaTh OILICHKY CUTYallMU W MpeajiaraTh mjiaH €€ U3MEHECHUS,

YUUTBHIBATH KOHTEKCT W MPEABUACTH TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH
MIPU pelIeHUN Y4eOHOM OMOOrnYecKom 3aJ1a4uu, alalTUPOBATh PEIIICHUE K MEHSIOIITUMCS
00CTOSATENLCTBAM;

OOBSCHATh TPUYUHBI JTOCTHIKEHUS (HEIOCTUKEHUSI) PE3YJbTaTOB NESITEIbHOCTH,
JaBaTh  OIEHKY MPUOOPETEHHOMY  OIBITY, YMETh  HaxOJuTh  IO3UTUBHOE
B POU3OLIEAIIEH CUTYAlUH;

BHOCUTh KOPPEKTHBBI B JEATEIHHOCTH HAa OCHOBE HOBBIX OOCTOSITEIBCTB,
W3MCHUBIINXCS CUTYAIUH, YCTAHOBJICHHBIX OIMMNOOK, BOBHUKIIINX TPYAHOCTEH;

OIIEHUBATh COOTBETCTBHUE PE3YJIbTATA LIEJIU U YCIOBUSM.

IMOIHOHAIBbHBII HHTEJJIEKT:
pa3nuyaTh, Ha3bIBATh U YIPABISATh COOCTBEHHBIMU MOIUSIMU U AMOIUSMU IPYTUX;
BBISBJISITh U aHATM3UPOBATH PUIUHBI SMOITU;
CTaBUTh ce€0s Ha MECTO JIPYyroro 4YejoBeKa, MOHMMATh MOTHUBHI U HaMeEpEHUS

Apyroro,
PEryMpoBaTh CIIOCO0 BHIPAKEHUS YMOIIUH.

Ilpunsitue cedst u Apyrux:
OCO3HAHHO OTHOCHUTHCS K APYTOMY YEJIOBEKY, €0 MHEHUIO;
MIPU3HABATh CBOE MPABO HA OIIMOKY U TaKOE K€ MPaBO JIPYyroro;
OTKPBITOCTh ce0e U JPYTHM;
0CO3HABATh HEBO3MOKHOCTh KOHTPOJIUPOBATh BCE BOKPYT;
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OBJIQJIETh CUCTEMON YHUBEPCAJIbHBIX YUE€OHBIX PETYISITUBHBIX JEHCTBUN, KOTOpas
obecrieunBaeT (HOPMUPOBAHUE CMBICIOBBIX YCTAHOBOK JIMYHOCTHU (BHYTPEHHSS TTO3UIUS
JMYHOCTH) Y >KU3HEHHBIX HABBIKOB JIMYHOCTHU (yHpaBiieHUs COOOM, CaMOJIUCIUIIINHBI,
YCTOMYMBOTO TTOBEICHHUS).

INPEAMETHBIE PE3YJIbTATBI

[IpenMeTHbIE pe3ynbTaThl OCBOEHMSI MPOrpaMMbl MO Ouosoruu (yriryojaeHHbIN
YPOBEHB) K KOHITy 00yueHHus B 7 Kjacce:

XapaKkTepu3oBaThb OOTAaHUKY Kak OWOJIOTMYECKYI0 HAyKy, €€ pa3leiibl M CBS3U
C JApyrMMH  HayKamMH, OIEpUpOBaTb  3HAHUSAMHU  AHATOMHUM, THUCTOJIOTUH
U (U3MOJIOTUN PACTEHU;

MPUBOJIUTH MPUMEpBl BKJaAa poccuiickux (B Tom uyucie B.B. Jlokyuaes,
K.A. Tumupszes, C.I'. HaBammH) u 3apyOexHbiXx yueHblx (B ToM umcie P. T'yk,
M. Manbnuru) B pa3BUTHE HayK O PACTEHUSAX;

MIPUMEHSTH OMOJIOrMYE€CKUE TEPMUHBI U TOHATHUSA (B TOM YHCIE: OOTaHUKA, KOOI s
pacTeHuil, OaKTepuoJOrus, MPOTUCTONOIHS, CHCTEMaTHKa, Cyleprpymmna, LapcTBO,
OTJeJI, KJacC, CEMEWCTBO, poj, BHJ, KM3HEHHas (opMa pacTeHMi, cpera oOuUTaHus,
pacTUTENbHOE COOOILECTBO, BBHICIINE PACTEHUS, WM SMOPUOPUTHI, CHOPOBBIE PACTEHHUS,
CEMEHHBIE PACTEHHUSI, BOJAOPOCIHU, MXH, IUIAYHbI, XBOILIH, TAIIOPOTHUKH, I'OJIOCEMEHHBIE,
MOKPBITOCEMEHHBIE, OAKTEPUH, TPUOBI, JIMIIAHHUKN) B COOTBETCTBUU C MOCTABICHHOU
3aJ1aucii;

pa3nuyarh MNOAXOJbl K MOCTPOCHHUIO COBPEMEHHOMW MHOTOLIAPCTBEHHOW CHCTEMBbI
OpPraHMYECKOr0 MHUpPA, CPAaBHUBATH €€ C MPEIUIECTBYIOUIMMU CHUCTEMAMHU U BBISIBIISTH
IPEUMYIIECTBA;

pa3nnyarh MOAXOABI K MOCTPOEHUID COBPEMEHHOM CHCTEMBI BBICIIMX PACTEHUN
(amOpuodur);

ONKCHIBATh CTPOCHHE M  KU3HEACATENBHOCTh PACTUTEIBHOIO  OpraHu3Ma
(Ha mpuMepe NOKPHITOCEMEHHBIX, WM LIBETKOBBIX): MOIJIOIEHUE BOJbl 1 MUHEPAIbHOE
NUTaHue, (POTOCHHTE3, JbIXaHUE, TPAHCIOPT BEIIECTB, pOCT, pPa3MHOXKEHUE,
pa3BUTHUE, CBS3b CTPOCHUS BETETAaTHBHBIX UM T€HEPATUBHBIX OPTaHOB PACTEHUU C UX
bYHKIIASIMUY;

pa3nnyaTh BEreTaTUBHBIE OpraHbl PACTEHUI HA MONEPEYHBIX U TPOIOJIBHBIX CPE3AX,
OIPEAEIISATh TUIl CTPOECHUS BET€TaTUBHBIX OPraHOB;

pa3innyaTh U ONUCHIBATH )KUBbBIE U FepOapHBIC SK3EMIUIAPHI PACTEHUH 110 3aJaHHOMY
IUIaHYy, YaCTH PAaCTEHHUM MO M300pakeHUsAM, CXEMaM, MOJIEISIM, MYJIsKaM, pelbe(pHbIM
Ta0IULIAM;

XapaKkTepu30BaTh IPU3HAKKM PACTEHUH, YPOBHM OpPraHM3aly pPacTUTEIBHOTO
OpraHM3Ma, YacTH PACTEHHWM: KJIETKH, TKaHH, OpPraHbl, CUCTEMBI OPTraHOB, OPraHU3M,
OOBSICHATD, B UEM 3aKJIIOYAIOTCA OCOOEHHOCTH OPraHU3MEHHOT O YPOBHS KHU3HH;

XapaKTEepU30BaTh OCHOBHBIE TPYMIbl OAHOKJIETOYHBIX OPraHU3MOB M BBISBIIATH
MEXIy HUMH 3BOJIOLMOHHOE POJCTBO;
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BBINOJIHATD PAKTUYECKUE pabOThI 10 cOOPY U aHAJIM3Y MaTepHaia OJHOKIETOYHBIX
Y MHOT'OKJIETOYHBIX OPraHU3MOB U3 TUITUYHBIX OMOTOIIOB;

BBISIBIISAITh 3aKOHOMEPHOCTH M MOp(HO(PU3HOJOrHUECKHE aJanTaluyd pPacTeHU
K Pa3IMYHbIM YCJIOBUSIM OOUTAHUS, HAXOAUTh KOPPETSLUU MEXAY CTPOCHHEM OpraHa
Y BBITIOJTHSIEMOMN UM (DYHKITHUEH;

CpaBHUBATh PACTUTENbHbBIC TKAHU U OpPraHbl paCTeHUN MEXIy COOOI;

BBITMIOJHATH MPAKTHYECKHUE U TAOOpATOPHBIE pa0OTHI 10 MOPPOJIIOTUU U PUZNOIOTUH
pacTeHuii, B TOM 4ymciie padoThl C MUKPOCKOIIOM C MTOCTOSIHHBIMU ((PUKCUPOBAHHBIMU) U
BPEMEHHBIMU MHUKpOIpernapaTaMu, HCCIEA0OBaTeIbCKUe padoThl € HCMOIb30BAHUEM
npruOOPOB U HHCTPYMEHTOB LIM(PPOBOH 1a0OPATOPHH;

ITIOHUMATb MCXaHHU3MbI CaMOBOCIIPpOU3BCACHHA KJICTOK, OIICpHUPOBATH
MNpeACTABJICHUAMU O MHUTO3€C U MCﬁOBC, O pOJIM KJIIETOYHOI'O sAApa, CTPOCHUH U (1)YHKI_II/II/I
XpOMOCOM;

XapaKTepu30BaTh MPOLECChl KU3HENEATCIbHOCTH PACTEHUI: TOTJIOIMIEHUE BOJIbI
U MHUHEpaIbHOE MHTaHHE, (HOTOCUHTE3, [IbIXaHHWE, PpOCT, Pa3BUTHE, CIOCOOBI
€CTECTBEHHOTO M  HMCKYCCTBEHHOT'O  BETETATMBHOIO  Pa3MHOXEHHUSA, CEMEHHOE
pa3MHOXEHHE (Ha IPUMEPE MOKPHITOCEMEHHBIX, MM [[BETKOBBIX);

XapaKTepU30BaTh OCHOBHBIC ATAIbl OHTOI'€HE3a PACTEHHM, ONEPUPOBATh 3HAHUSIMH
O TPUYMHAX PACIPOCTPAHEHHBIX HMH(EKIIMOHHBIX OONe3HEH pacTeHui, MOHMMATh
OPUHIUOB TPOMQUIAKTUKKA M JIeYeHUs OOJe3HeW, MOHMMAaTh MPUHUUIIEI OOpHOBI
C MaTOT€HaMU M BPEAUTENSIMU PACTECHUI;

BBISIBIIATh TTPUYMHHO-CJICICTBEHHBIE CBS3M MEXAY CTPOCHHEM H (DYHKIUSIMU
TKaHE! U OPraHOB PACTEHHM, CTPOEHUEM M KU3HENEITENbHOCTHIO PACTEHUM;

KJIaccu(pUIUPOBATh PACTEHUS U UX YACTH 1O Pa3HBIM OCHOBAHUSIM;

OOBSICHATH POJIb PACTEHUN B MPUPOJE U KU3HU YEJIOBEKa: 3HaAUYC€HHE (POTOCHHTE3a
B MpPUPOAEC U B JKU3HU UEJIOBEKa, OHOJIOTMYECKOE M XO3SHUCTBEHHOE 3Ha4YCHHE
BUJIOM3MEHEHHBIX MOOEroB, XO3AMCTBEHHOE 3HAYEHUE BET€TaTUBHOTO Pa3MHOXKEHUS,
OIEpPUPOBAThH MPEACTABIECHUSIMU O T€HE, OCHOBAX F€HETUYECKON MH)KEHEPHH;

MIPUMEHSATH TIOJYYCHHBIE 3HAHUS ISl BRIPANMBAHUS W PA3MHOXKEHHS KYJIbTYPHBIX
pacTeHuu;

WCIIONIb30BaTh METOAbI OWOJIOTHU: TPOBOJUTH HAOMIONCHUS 32 PACTCHUSMH,
ONMCBHIBATh PACTEHUSI M MX YAaCTH, CTaBUTh MPOCTEHIINE OHOIOTMYECKHUE OIIBITHI
U DKCIIEPUMEHTHI,

coOroaTh MpaBuia 6e30macHoro Tpyaa npu pabote ¢ yueOHbIM U J1ab0paTOPHBIM
000pyIOBaHMEM, XUMUYECKOM MOCYIOM B COOTBETCTBUM C HMHCTPYKLUHMSIMHU Ha YpOKe
Y BO BHEYPOUHOMH J1€ATEIbHOCTH;

XapaKTepru30BaTh MPUHITUTIBI KJaccu(puKaluu  pacTeHui, OCHOBHBIE
CHCTEMAaTUYEeCKUE TPYIIbI PACTEHUMH;

OpUBOAUTH TPUMEPHl BKJIaaa poccuiickux (B ToM uyucine H.M. BaBunos,
N.B. Muuypun) u 3apy0exubix (B Tom uncie K. Jlunuei, JI. [lactep) yueHbIX B pa3BUTHE
HAyK O paCTeHHSX, rpubax, OaKTepusix U apxewu;
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IPUMEHSTH OMOJIOTUYECKHE TEPMUHBI ¥ TOHATHUS (B TOM YKCie: O0TaHUKA, YKOJIOTHSI
pacTeHUM, MUKOJIOTHS, aJblOJOTUs, MUKPOOMOJIOTHS, OAaKTEpUOJIOTHUs, CHUCTEMATHKA,
LApCTBO, OT/AEJ, KJIACC, CEMEHCTBO, pOA, BUJ, *XU3HEHHAas (opma pacTeHUid, cpeaa
OOUTaHUsA, PACTUTEIHLHOE COOOIIECTBO, CIOPOBBIE PACTEHHUS, CEMEHHBIC pPACTEHUS,
KpacHbI€ BOAOPOCIIH, 3€JI€HbIE BOJOPOCIIH, XapOBble BOJIOPOCIH, MXH, IUIAYHbI, XBOIIIH,
MaroOpOTHUKH,  XBOWHBIC,  TMOKPHITOCEMEHHbIE,  OaKTepuu,  apxeu,  TIpuokI,
CTPAaMEHOMNMUJIOBBIE) B COOTBETCTBUU C IMOCTABICHHON 3a/1a4ei;

paznuyaTh M OINKCHIBaTh XKUBbIE U TepOapHbIC SK3EMIULIPHl PACTCHUM, YacTu
pacTeHU MO H300paKEHUSIM, CXeMaM, MOJEISAM, MYyJsbkaM, peinbedHbIM TalOiulaM,
rpuOBI IO U300paXKEHUSAM, CXeMaM, MYJIsiKaM, OaKTEPUH 110 NU300paKEHUSIM;

BBISIBIIATh TMPU3HAKU KJIACCOB TMOKPBITOCEMEHHBIX, WM IIBETKOBBIX, CEMEWCTB
JBYIOJIbHBIX ¥ OJTHOJIOJIBHBIX PACTEHHUIA;

OIPEAEIIATh CUCTEMAaTUYECKOE MOJI0KEHNE PACTUTEIBLHOI O OPraHu3Ma (Ha mpuMmepe
MOKPBHITOCEMEHHBIX, WM LIBETKOBBIX) C TOMOIIBIO ONPEIEIUTENbHON KAPTOUKH;

BBITIOJHATH MPaKTUYECKUE U JTabopaTopHbIe pabOTHl MO CUCTEMATHKE PACTCHHI,
QJIBTOJIOTHH, MHUKOJIOTMM W MHKPOOHWOJIOTHH, B TOM YHCJIE PabOTHI C MHKPOCKOIIOM
C TOCTOSHHBIMU  ((PUKCUPOBAaHHBIMH) ¥  BPEMEHHBIMH  MHKpOIIpEnapaTaMu,
UCCIIeI0OBaTENbCKUE PA0OTHI C UCTIOIB30BAHUEM MMPUOOPOB U UHCTPYMEHTOB HIU(PPOBOI
naboparopuu;

BBIJCJISITh CYIIECTBEHHbBIC MPU3HAKH CTPOEHUS U KU3HENESITEIbHOCTH PACTEHUM,
OakTepuii, apxei, rpudoB;

IPOBOJIMTH ONKCAHUE U CPaBHUBATH MEXKIY COOOW pacTeHus, TpuObl, OakTepuw,
apxeu M0 3aIaHHOMY IUIaHy, IPOBOJAUTH BBIBOJbI HA OCHOBE CPaBHEHMUS;

OBJIaJI€BaTh OCHOBAaMH DHBOJIOLMOHHOM Teopuu Y. [lapBuHa, XxapakTtepu3oBaTh
OCHOBHBIC 3Tarbl Pa3BUTHS U KU3HU Ha 3eMJIe, ONUCHIBATh YCI0KHEHHUE OpPraHU3alluu
pacTeHuil B XO/€ 3BOJIIOLUH PACTUTEIHLHOTO MUpa Ha 3eMIJIE;

BBISIBJISITH YEPTHI MPHUCIIOCOOJICHHOCTH PACTeHUM K cpefie OOMTaHus, 3HAYCHUE
HKOJIOTMYECKUX (PAKTOPOB JJIsl pAaCTEHUI;

MOHUMAaTh OCOOCHHOCTH HAJOPTaHU3MEHHOTO YPOBHS OpraHW3AIMK JKU3HH,
XapaKTepHU30BaTh PaCTUTEIbHbIE COOOIECTBA, CE30HHBIE U MOCTyNaTebHbIE N3MEHEHUS
PaCTUTENIbHBIX COOOIIECTB, PACTUTEIBHOCTD (PACTUTENBLHBIN MOKPOB) MPUPOJIHBIX 30H
3emiid, CBOOOJHO ONEPHPOBATH MOHATHUSIMH: SKOCHCTEMA, SKOJOTMYECKas MUPAMHJA,
Tpodudeckas ceTb, OMopazHO0Opasue;

NPUBOAUTH MPUMEPHI KYJIbTYPHBIX PACTEHUN M MX 3HAYEHHS B KU3HU UYEIIOBEKA,
XapaKTepU30BaTh MPU3HAKU PACTEHUM, OOBSCHATH HAMYWE B MpejAesiaX OJHOr0 BHUIA
pacTeHuid (PopM, KOHTPACTHBIX MO OJHOMY U TOMY >K€ MpPHU3HAKy, ONEPUPOBATh
MOHATUSMU: (PEHOTHUII, TEHOTHUII, HACJIEJCTBEHHOCTh W W3MEHUYMBOCTh, Pa3HOOOpa3ue
pacTeHUN U MUKPOOTPAaHU3MOB, COPT, IIITAMM,;

NOHUMATh MPUYMHBI U 3HATh MEpPbl OXpPaHbl PACTUTEILHOTO MHUpa 3eMIIH,
ONEPUPOBATH TOHATHSAMU: 0CO00 OXpaHsSEMblEe MPUPOJHBIE TEPPUTOPUU (pe3epBaThI),
3alOBEIHUKH, HAIIMOHAJIbHBIC TapKku, OuochepHbie pe3epBaThl, UMETh MPEACTABICHUE
o Kpacnoii kuure;
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packpbiBaTh pOJb PACTEHUM, TpUOOB, OaKTepuil W apxeil, CTPaMEHOMUIIOBBIX
B MPUPOJIHBIX  COOOIIECTBaX, B  XO3AMCTBEHHOM  JEATEIHHOCTH  YEJOBEKa
1 €ro IIOBCEIHEBHOM KU3HMU,

JIEMOHCTPHUPOBATh HA KOHKPETHBIX TIPUMEpPax CBsA3b 3HAHUW 1O OHOJIOTHH
CO 3HAHUSMM MO MaTeMaTHKe, (pu3uke, reorpaduu, JIUTeparype, Tpyay (TEXHOJIOTHH),
peIMeTaM TYMaHUTApHOTO IIUKIIA, Pa3TMIHBIMUA BHIAMH UCKYCCTBA;

UCIOJIb30BaTh METOJbl OWOJIOTHUU: TPOBOJAUTH HAOIIONCHUS 3a PACTCHUSIMH,
OakTepusiMmu, TpubaMu, JUIMIAWHAKAMH, OTUCHIBATH WX, CTaBUTh MPOCTEHIIIHE
OMOJIOTUYECKUE OTBITHI M SKCTIEPUMEHTHI;

BJIAQJICTh MpUeMaMH palboThl ¢ Ouosormueckoi mHpopManuei: GhopMyIupoBaTh
OCHOBaHHUS I U3BJICUEHUSI U 00001IeHus HHPOPMALIUU U3 HECKOJIbKUX MCTOYHUKOB,
npeoOpa3oBbIBaTh MH(HOPMALIMIO U3 OJHOM 3HAKOBOU CHUCTEMBI B APYTYIO;

CO3/1aBaTh MUCbMEHHBIE U YCTHBIE COOOIIEHUS, UCTIONb3Ysl MOHATUNHBIN anmapar
U3y4aemMoro pasjesia OMOJIOTMH, COINpPOBOXIATh  BBICTYIUIEHHWE MpEe3eHTalUuen
C y4€TOM 0COOEHHOCTEN ayIuTOPUH 00 yUaIOIINXCS;

MIPOSIBIIATh MHTEPEC K YIIIYOJICHUIO OMOJIOTHUYECKUX 3HAHWUW W BBIOOPY OHMOJIOTHHU
KaK TpoUILHOTO TIPEIMETa Ha YPOBHE CPEIHETO OOIero oOpa3oBaHus IJisl Oymaymien
npoecCHoHaNbHON JEATEeIbHOCTU B 00JIaCTH  OMOJIOTMH, MEIMIIMHBI, JKOJIOTHH,
CEJIbCKOT'0 XO3SMCTBA, MUIIEBON MTPOMBIIIICHHOCTH;

BJIaIeTh MpueMaMu paboTel ¢ wuHpopMmaluend: (GopMyIupoBaTh OCHOBAHUS
JUIST  W3BJIEYEHUS U 0000mmeHuss wuHPOpMallUd U3 HECKOJbKUX HCTOYHUKOB
(2-3), mpeobpa3oBbIBaTh HHGOPMALIUIO U3 OTHON 3HAKOBOW CUCTEMBI B IPYTYIO.

[IpenmeTHble pe3yabTaThl OCBOEHHUS MPOrpaMMbl MO Ouonoruu (yriayOJeHHbIN
YpOBEHB) K KOHITy 00yueHus B 8 kiacce:

XapaKTeprU30BaTh 300JI0TUI0 U MUKOJIOTUIO KaK OMOJIOTHYECKUE HAYKH, UX Pa3Ieiibl
U CBSI3b C IPYTUMU HAYKaMU U TEXHUKOM;

XapaKTeprU30BaTh MPUHIIANBI KIACCU(DUKAIIUU KUBOTHBIX, BUJI KaK OCHOBHYIO
CUCTEMATHYECKYI0 KaTeropvi0, OCHOBHBIE CHCTEMATHUYECKHUE TPYIIBI IKUBOTHBIX
(cTpekarolue, KoJab4aTble YepBU, MOJLUTIOCKH, TIOCKUE Y€PBU, WICHUCTOHOTHE, KPYTJIbie
YepBU, XOPIOBbIC);

IPUBOJUTH TMPUMEPhl BKiIajna poccuiickux (B Tom uyucie A.O. Kopaneckuii,
K.. Ckpsbun) u 3apyoexubix (B Tom uucie A. JleBenryk, XK. Kwosbe, O. ['ekkenn)
YUEHBIX B pa3BUTHE HAYK O KUBOTHBIX;

IPUMEHSTh OHOJIOTUYECKHE TEPMUHBI M TOHATHS (B TOM 4YHCIE: MHKOJIOTHS,
300JI0THsI, SKOJIOTUSI YKUBOTHBIX, TOJIOTHSI, I1aJIC0300JI0THs, CUCTEMATHKA, IIaPCTBO, THII,
OTpsifl, CEMENUCTBO, PO, BU]I, ’)KUBOTHAs KJIETKa, FPUOHAst KJIETKA, >)KUBOTHAs TKaHb, OPTraH
YKUBOTHOTO, CUCTEMBI OPTaHOB KUBOTHOT'0, KUBOTHBIA OpPraHu3M, MMUTAHUE, JIbIXaHUE,
pOCT, pa3BUTHE, KPOBOOOpAIllEeHUE, BBIJICICHUE, OMNOpa, JBIXKCHHE, Pa3MHOKCHHE,
MapTeHOTeHE3, Pa3APAKUMOCTh, pepiieKc, OpraHbl 9yBCTB, MOBEJCHUE, Cpe/la OOUTaHMSI,
MIPUPOHOE COOOIIECTBO) B COOTBETCTBUU C MTOCTaBJICHHOM 3a1a4uei;
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pacKkpbIBaTh OOIIME TMPU3HAKH KUBOTHBIX M TpUOOB, YPOBHU OpraHU3aluU
YKUBOTHOT'O U TPUOHOIO OpPraHu3Ma;

CPaBHHMBATh KMBOTHBIE TKAHU U OPTraHbl >KUBOTHBIX MEX]Y COOOIA;

CpPaBHHMBATh CHUCTEMBI OPraHOB MEXIy COOOW W ONpeleisITh 3aKOHOMEPHOCTHU
CTPOEHUSI CUCTEM OPraHOB B 3aBUCUMOCTHU OT BBIIIOJIHAEMON UMU (PYHKIUY;

ONMCHIBATh CTPOECHHUE U KU3HEACATENBHOCTh YUBOTHOIO OpraHU3Ma: OIOpY
U JIBIDKCHHME, TUTAaHUE W NULIEBApEHUE, ABIXaHUE U TPAHCIIOPT BEUIECTB, BBIICICHHUE,
PETYILMIO U TOBEICHHE, POCT, PA3MHOKEHUE U PAa3BUTHE;

OMUCHIBATh PA3JIUYHBIC THUIIBl PA3MHOXKEHUS >KUBOTHBIX: THAPOCTATUYECKYIO
JIOKOMOLIMIO, JIOKOMOLIMIO IPU IOMOIIM THIPOCKENETa, JOKOMOLHIO IMPH MOMOLIA
pPBIYAXKHBIX KOHEYHOCTEW, THUIBbI KU3HEHHBIX LUKIIOB, MPSIMOE M HENPSIMOE pPa3BUTHE
y HaCEKOMBIX;

XapaKkTepu30BaTh  MPOLECCHl  JKU3HEACSITENIbHOCTH  JKUBOTHBIX  M3Yy4aeMbIX
CUCTEMaTUYEeCKUX TPYII: JABUKEHUE, TUTAaHUE, JAbIXaHWE, TPAHCIOPT BEIIECTB,
BbIJICJICHUE, PETYJIAIINIO, TIOBEJIEHUE, POCT, pa3BUTHE, PA3MHOKECHUE;

BBISIBJISITh MPUYUHHO-CJIC/ICTBEHHbIE CBSI3U MEXIY CTPOEHUEM,
KU3HEACSITEIbHOCTBIO W CpPelod OOMTaHHSA JKMBOTHBIX M TpUOOB H3Yy4aeMbIX
CUCTEMATHYECKUX TPYIIL;

pa3ianyaTh U ONMUCHIBATH KUBOTHBIX U TPUOBI M3y4aEMbIX CUCTEMATHUYECKUX TPYIII,
OTJENbHBIE OPraHbl U CUCTEMBI OPTaHOB >KMBOTHOI'O IO CXE€MaM, MOJEIAM, MYJDKAM,
penbedHBIM Ta0IuIaM;

BBISIBJISITh MPU3HAKU KIJIACCOB WJIEHHUCTOHOTHMX U XOPAOBBIX, OTPSIZIOB HACEKOMBIX
U MJICKOMUTAIOIINX;

BBIMIOJHATh MPAaKTHUYECKUE U Ja0OpaTopHbie padoOThl MO MOPQOJIOruu TpuoOOB,
110 MOp(OJIOruu, aHaTOMUU, (PUZUOJIOTHH U TIOBEJICHUIO dKUBOTHBIX, B TOM YHCIIE pabOThI
C  MHUKPOCKOIIOM C  TIOCTOSHHBIMU  ((DUKCUPOBAaHHBIMH) UM  BPEMEHHBIMU
MUKpONpenapaTaMy, HCCIEA0BaTeIbCKUEe padOThl € MCHOJIb30BAHUEM MPUOOPOB
Y UHCTPYMEHTOB 1Iu(poBoii 1abopaTopuu;

CpPaBHHMBATh MPEJICTABUTENEH OTIENBbHBIX CHCTEMATHUYECKUX TIPYNI >KUBOTHBIX
¥ TpUOOB U TIPOBOJUTH BHIBOBI HA OCHOBE CPAaBHEHUS;

KJIacCUQUIMPOBATh KUBOTHBIX HAa OCHOBaHMM OCOOCHHOCTEH  CTpOEHHUs
Y MHJIUBUYaJTbHOTO PA3BUTHS,

BBISIBJISITH YEPTHI MPUCIOCOOJIEHHOCTH JKUBOTHBIX M TPUOOB K cpefe oOUTaHus,
3HAYEHUE HKOJIOTMUYECKUX (PAKTOPOB ISl JKUBOTHBIX;

BBISIBJISITh B3AMMOCBSI3U JKMBOTHBIX M T'PUOOB B MPHUPOJHBIX COOOUIECTBAX, LIEMH
MUTAHUS;

YCTAaHABJIMBATh B3aWMOCBSI3M MEXKJy THUIIOM IIOJIOCTH TEJId, TUIIOM KPOBEHOCHOM
Y BbIICITUTENBHON CUCTEMBI;

YCTaHABJIMBATh B3aUMOCBS3HM KUBOTHBIX C PACTEHUSAMH, IpubaMu, JUIIAMHUKaMU
1 OaKTepUsIMU B MPUPOJTHBIX COOOIIECTBAX;
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yCTaHABIMBATh B3aUMOCBSI3M MEXKIY CTPOCHHEM JKHUBOTHOTO W CpPEIOW €ro
o0OUTaHUS;

XapaKTeprU30BaTh KWUBOTHBIX M TPUOBI TPUPOTHBIX 30H 3EMJIM, OCHOBHEIC
3aKOHOMEPHOCTH PaCIpOCTPaHEHUS KUBOTHBIX ¥ TPHOOB I10 TUTAHETE;

PacKpBIBaTh POJIb JKHBOTHBIX U TPUOOB B IPUPOIHBIX COOOIIECTBAX;

pacKphIBaTh POJIh TPHOOB B €CTECTBEHHBIX DKOCUCTEMAaX U COOOIIECTBAX;

pacKpbIBaTh POJIb JIOMAIIHUX M HEMPOAYKTHUBHBIX KUBOTHBIX B KHU3HH YEJIOBEKa,
pPOJIb TIPOMBICTIOBBIX JKHUBOTHBIX B XO3SMCTBEHHOM JCSATEIBHOCTH 4YEJIOBEKAa U €ro
MTOBCETHEBHOM JKU3HU, OOBSICHATH 3HAYCHHE )KUBOTHBIX B TIPUPOJIC U )KU3HU YETIOBEKA,;

MOHUMAaTh TPUYUHBI ¥ 3HATH MEPHI OXPAHBI JKUBOTHOTO MHUPa 3 EMJIN;

NOHMMAaTh (YHKIIMM OPraHOB M CHCTEM OPraHOB J>KUBOTHOTO B KOHTEKCTE
alanTal K OKpyXKarolei cpeae;

JEMOHCTPUPOBATh HAa KOHKPETHBIX TIpUMEpax CBs3b 3HAHUU 1O OHOJOTHH
CO 3HAaHUSIMHU IO MaTeMmaTuke, (U3uKe, XUMUHU, reorpaduu, Tpyay (TEXHOJOTHH),
peIMeTaM TYMaHUTapHOTO UKJIOB, Pa3IMYHBIMU BHIAMH UCKYCCTBA,

WCITOJIb30BaTh METOABI OWOJOTHU: TPOBOAWTH HAOIMIOJACHUS 3a JKUBOTHBIMH,
ONHCHIBATh JKUBOTHBIX, HMX OPraHbl M CHCTEMBI OPraHOB, CTAaBUTh IMPOCTECHUIINE
OMOJIOTUYECKHE OTBITHI M SKCIICPUMEHTHI;

BJIa/eTh MpueMaMu paboTel ¢ uHPopMmaiuen: (GopMynupoBaTh OCHOBAHUS
JUISl W3BJIEYEHUA W 0000mIeHusT WHGOpPMAIMK U3 HECKOJBKUX HCTOYHHKOB (3-4),
peoOpa3oBbIBaTh HHGOPMAIIUIO U3 OJTHON 3HAKOBOW CHCTEMBI B IPYTYIO;

CO3/1aBaTh MUCHbMEHHBIC M YCTHBIC COOOIICHUS, UCIIONB3Ys TMMOHATUHHBIN ammapar
M3y4aeMoro pasjesna OMOJIOrHH, COMPOBOXKIATh BBICTYIICHUE TTPE3ECHTAIIMEH C YIEeTOM
0COOEHHOCTEN ayJUTOPUU 00 yJarOIITUXCS.

[IpenmeTHbIe pe3yibTaThl OCBOCHMSI MPOrpaMMbl MO Ouosoruu (yriayOneHHbIN
YPOBEHbB) K KOHITy 00OydeHHs B 9 KJiacce:

XapaKkTepu30BaTh HAyKH O YEJOBEKE (aHTPOIIOJIOTHIO, aHATOMUIO, (DU3HUOJIOTHIO,
MEJULMHY, TUCTOJOTUIO, LIUTOJOTUIO U APYTHE) U UX CBSI3U C APYTUMU HayKaMU;

OOBSCHATH  IOJIOKEHUE  YEJIOBEKa B  CHCTEME  OpPraHMYecKOro  Mupa,
€ro MPOUCXOKJIEHUE, MPHUCIIOCOOJIEHHOCTh K Pa3IMYHBIM 3KOJOIMYECKUM (haKTopam,
OTJIMYUS YEJIOBEKA OT JPYTUX KUBOTHBIX, POACTBO YEJIOBEUECKUX Pac, OCHOBHBIE ATAIIbI
U (aKTOpHI FBOJIIOLIMU YEJIOBEKA,;

MPUBOJIUTHh NpUMEphl BKJIaga poccuiickux (B Tom uwmcie HW.IL IlaBnos,
N.. MeuHukoB W Apyrue) U 3apyoexsbix (B ToM uucie [l Dpaux u npyrue)
YUEHBIX B PAa3BUTHUE MPEACTABICHUN 00 aHATOMHUH, O (PU3MOJIOTMU U JIPYTHX HayKax
O 4EJIOBEKE;

OPUMEHATh OUOJIOTMYECKHE TEPMHUHBI U TMOHATHS (B TOM 4YHCIE: LUTOJIOTHS,
TUCTOJIOTHSI, aHATOMMS YeJIOBEKa, (PU3MOJIOrHs 4YellOBEeKa, TMTMEHa, aHTPOIOJIOTHS,
DKOJIOTMSI YEJIOBEKAa, KJIETKA, TKaHb, OpraH, CHCTEMa OpraHoOB, IMHUTAaHHE, AbIXaHUE,
KpoBOoOOpallleHne, OOMEH BEIIEeCTB U MPEBpAICHUE SHEPrUH, BUKEHHE, BbIIEICHHE,
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pOCT, pa3BUTHE, MOBEACHUE, Pa3MHOKEHUE, Pa3ApaKMMOCTh, PEryNAlMs, TOMEOoCTas,
BHYTPEHHSISI Cpella, IMMYHHUTET) B COOTBETCTBUU C IIOCTABIIEHHOM 3aJa4€il;

MPOBOAUTH OMNHMCAHUE MO BHEIIHEMY BHIY (M300pa)KEHHIO), CXE€MaM OOIIUX
IIPU3HAKOB OPraHM3Ma YE€JIOBEKAa, YPOBHEW €r0 OpPraHu3alMM: KJIETKH, TKaHHW, OpPraHbl,
CUCTEMBI OPTraHOB, OPIaHM3M;

CpPaBHMBATh KJIETKH pa3HbIX TKaHEH, IPYII TKaHEH, OpraHbl, CUCTEMbl OPraHOB
YeJoBeKa, MPOLECChl KU3HENEATEIbHOCTH OpraHru3Ma YeJIOBEKa, IMPOBOAMTH BBIBOABI
Ha OCHOBE CpaBHEHUS;

XapaKTepU30BaTh MEXAaHU3Mbl CAMOBOCIPOU3BEICHUS KJIETOK, CPAaBHHBATh MHUTO3
U MEHO03, XapaKTepU30BaTh pOJIb KJIETOYHOrO sApa B JEJIEHUU KIETOK, CTPOEHHUE
U QYHKIIUU XPOMOCOM;

OPUMEHATh OMOJOrMYECKUE TEPMUHBI U MOHATUSA (T€H, FTEHETUYECKas NHKEHEpus,
OMOTEXHONOT s, AJULIIENb, TeHOTHIL, (DEHTOTHUII, CKPEUIUBaHHE), TOHUMATh X CYIIHOCTD;

XapaKTEepU30BaTh OCHOBHBIE ITOJIOKEHHS KIETOYHOM TEOpUH, 3aKoHbl I'. Mennens,
XPOMOCOMHYIO TEOPHIO HacieacTBeHHocT T. Moprana, 3akoH Xapau-Baiinoepra;

pa3nnyaTh OMOJIOIMYECKH AKTUBHBIE BELECTBA (BUTAMMHBI, ()EPMEHTHI, TOPMOHBI
U JIpYTHE), BBISIBJIATH UX POJIb B IIPOLIECCE OOMEHA BELIECTB U MPEBPALICHUS SHEPTUH;

XapaKTepru30BaTh OWOJIOTMYECKHE IPOLECChl: OOMEH BEIIECTB U IMpPEBpAIICHUE
DHEPruu, NUTAaHUE, [bIXaHHE, BBIJCICHUE, TPAHCIOPT BEIIECTB, ABW)XEHHUE, POCT,
peryasuuio GQyHKIUNA, UMMYHUTET, pa3BUTHE, pPA3MHOXKEHHUE YEIIOBEKa;

BBISIBJISITh NIPUYMHHO-CIIEACTBEHHBIE CBA3M MEXK]Yy CTPOECHHUEM KIIETOK, OPraHoB,
CUCTEM OpraHoB OpraHu3Ma 4elioBeKa W HuX (QYHKUHUSIMHU, MEXIYy CTPOEHUEM,
KU3HENIEATEITbHOCTBIO U CPEJIOil OOMTaHUS YETIOBEKa;

OPUMEHSATh OMOJIOTUYECKHE MOJENM ISl BBISBJIEHUST OCOOCHHOCTEH CTpoeHus
U GYHKIIMOHUPOBAHUSI OPTaHOB U CHCTEM OPI'aHOB YeJIOBEKa;

IPUMEHSTh OUOJIOTMYECKUE TEPMUHBI U TIOHATHS: MHKpO(dIopa, MHKPOOHOM,
MUKPOCUMOHUOHT;

OOBACHATH HEMPOTyMOPAJIBHYIO PETrYyJSIUI0 IPOLECCOB KU3HEAEATEIbHOCTH
OpraHHu3Ma 4eJIOBEKa;

XapakTepu30BaTb U CpaBHUBAaTh O€3yCJIOBHBIE W  YCJIOBHBIE peQIIEKCHI,
HACJIEJICTBEHHBIE U HEHACJIEJCTBEHHbBIE MPOrpaMMbl TOBEIECHHSI, OCOOEHHOCTH BBICIIEN
HEPBHOM J1€ATENbHOCTH YEIOBEKA,

pa3nuyaThb ~ HACJlEICTBEHHbIE M HEHACJEJACTBEHHble  (MH(EKUMOHHBIE,
HEMH(EKMOHHBIE) 3a00JIEBAHMS YEJIOBEKA, OOBSACHATH 3HAUEHHE MEpP MPO(PHIAKTHKU
B MIPENYIPEKICHNN 3a00I€BaHUI YEJIOBEKA;

OOBSICHATH MPUYMUHBI HACJIEJICTBEHHBIX 3a00JICBAHUN 4YEJNOBEKa, MEXaHU3MBI
BO3HMKHOBEHUSI HanboJsiee paclpoCTPaHEHHbIX W3 HUX, UCIONb3YS MPU 3TOM IMOHSITHS:
reH, MyTalus, XpPOMOCOMa, TE€HOM, OIEpUPOBaTh 3HAHUSMU O MPUUYHMHAX
pacnpocTpaHeHHBIX  MHQEKIMOHHBIX  3a00J€BaHUMN  4YelloBeKa,  MPUHIUIAX
NpO(UIAKTUKY U JIEUYEHUS PaclpOCTPaHEHHBIX NH(PEKIIMOHHBIX 3a00JIeBaHUI YeJIOBEKa,
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pelaTh KaueCTBEHHbIE U KOTMYECTBEHHBIE 3a/1a4d, O0BSICHATH MPUHIIUAIIBI COBPEMEHHBIX
OMOMEIUIIMHCKUX METOJI0B, STUKA OMOMEANIIMHCKUX UCCIIE0BAHUT;

BBITIOJIHATD MPAKTUYECKUE U TaOOpaTOpHbIe pabOThI M0 aHATOMHUHU M (PU3UOJIOTHH
YeJIoBeKa, B TOM 4Hucje paboThl C MUKPOCKOIIOM C MOCTOSIHHBIMU ((PUKCUPOBAaHHBIMU)
U BPEMEHHBIMU MUKpOIIpenapaTaMH, HCCIEI0BaTEIbCKUE pabdOThl C MCMIOIb30BAHUEM
pruOOPOB U UHCTPYMEHTOB IU(PPOBOIL JIabopaTopuu;

pelaTh KaueCTBEHHbIE 1 KOJIWYECTBEHHBIE 33[a4H, UCTIONb3Ysl OCHOBHBIE [TOKAa3aTen
370POBBsI YEIIOBEKA, TPOBOUTH PACUETHI M OLICHUBATH MOTYUYCHHbIC 3HAUCHHUS

apryMEHTHUPOBAaTh OCHOBHBIC MPHHIIMIIBI 30POBOTO 0O0pa3a >KW3HH, METOMbI
3alIUTHl U YKPETUJICHUS 3JI0POBhS UeIOBEKa: COATaHCUPOBAHHOE MUTAHKE, COOJIOICHUE
NpaBWJI JIMYHOW THUTHEHbI, 3aHATHS (QU3KYIBTYpOM M CIOPTOM, palMOHaJbHas
OpraHu3zalys Tpy/a U MOJHOLIEHHOTO OT/IbIXa, TO3UTHBHOE YMOIIMOHAIbHO-TICUXUYECKOE
COCTOSIHUE;

WCIONIb30BaTh MPUOOPETEHHBIE 3HAHUS U YMEHUS JUId COOJIOJCHUS 310POBOTO
o0paza  JKHM3HH, COQJaHCHPOBAHHOTO  THUTaHUA,  (U3HYECKOH  aKTUBHOCTH,
CTPECCOyCTOMYUBOCTH, JIJISl UCKITIOUEHHUS BPEIHBIX TPUBBIUEK, 3aBUCUMOCTEH;

BJIAQJIETh MpUEMaMU OKa3aHUs IMEPBOM MOMOIIM YEIOBEKY IMPH TOTEpPEe CO3HAHMS,
COJJHEYHOM M TEIUJIOBOM YJAapax, OTPaBJICHHUM, YTOIUIEHWH, KPOBOTEUEHUHU, TpaBMax
MSTKUX TKaHEeH, KOCTEeH cKelleTa, OpraHoB YyBCTB, 0’KOTax U 0OMOPOKEHUU;

BJIa€Th IpueMaMu padboTel ¢ uHPoOpManuen: (GopMyaIupoBaTh OCHOBaHUS
JUIsl W3BJIEYEHUA W 0000meHuss MHGOPMALMK U3 HECKOJBKUX HCTOYHHKOB (4-5),
npeoOpa3oBbIBaTh HHGPOPMALIUIO U3 OTHOM 3HAKOBOW CUCTEMBI B IPYT'YIO

UCTIOJIb30BaTh METOJbI OMOJOTMH: HAOII0IaTh, W3MEPSITh, OMUCHIBATH OPTraHU3M
YeJIOBeKa U MPOLIECChI €ro KUZHEACSITETbHOCTH, IPOBOAUTH MPOCTEHIIINE UCCIIEIOBAHUS
OpraHu3Ma 4esioBeKa U OOBIICHIATH UX PE3YJbTaThl;

coOroaTh MpaBuiIa 0€30MacHoOro TpyAa Ipu paboTe ¢ yueOHBIM U JTab0paTOPHBIM
000pyIOBaHHEM, XHMHUYECKOM MOCYHOH B COOTBETCTBHHM C WHCTPYKLUHUSMH Ha YpPOKE
Y BO BHEYPOUHOU AESTEIbHOCTH;

BJaieTh MpueMaMu paboTel ¢ uHOpManuen: (opMyaupoBaTh OCHOBAHUS
JUTSL U3BJICUECHMS M 000011IeHUsT HHPOPMAIIUU U3 HECKOJIbKUX UCTOYHUKOB,

00BSCHATH 3HaUCHHE PAOOT MO paciiuGppoBKe TCHOMOB BUPYCOB, OaKTepuid, TpHOOB,
pacTeHUN M JKUBOTHBIX, XapaKTepU30BaTh MOJXOAbI K aHAIM3y OOJBIIUX JaHHBIX
B OMOJIOTHH, XapaKTepU30BaTh LIEJIM U 33]1a4d OMOUH(POPMATUKH;

CO3/1aBaTh MHCbMEHHBIE U YCTHBIE COOOIICHMSI, UCTIONb3ys MOHATUHHBINA ammapar
W3YYEHHOTO paszziesia OMOJIOrHH, COPOBOXKAATh BHICTYIIJICHHE MPE3CHTAIlMEH C Yy4eTOM
0COOEHHOCTEN ayIuTOPUH 00yUaIOIINXCS;

MPOSIBIISATh MHTEPEC K YIIyOJIEHHWIO OMOJIOTUYECKUX 3HAHUM M BBIOOPY OHMOJIOTHUH
KaK po(UILHOTO MPEeIMETa Ha YPOBHE CPEIHEro o0IIero oopasoBaHus ajsi Oyayiien
npodecCHoHaNbHON NESITENbHOCTH B 00JIACTH OHMOJOTUM, MEIUIIMHBI, TICUXOJOTUH
Y JIpyrUX HalpaBjICHUM.
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®enepanbHast pabouas nporpamma | brosorus. 7-9 kiaccsl (YriayOIeHHBINH YpPOBEHB)

7 KJIIACC

HanmenoBanue

Ne KonmuaectBo OCHOBHBIE BUJIBI ICITEIbHOCTH
pa3iesoB U TEM [IporpamMmmHoOe coaepkaHue

n/m 4acoB oOydarommxcs

y4eOHOI0 IIpeIMeTa
1. BBenenue
1.1 | BBenenue 5 [{utosiorust — HayKa O KJIETKE. O3HaKOMJIEHHE CO CTPOCHUEM

CoBpeMeHHas KJIIETOYHAs TEOPUSL.

Kunerka — egununna crpoenus,
KU3HEACATEIbHOCTH U PA3MHOKEHHUS
KHABOT0. XMMHUYECKHUM COCTAB KJIETKH.
CtpyKTypHas opraHu3anus KIETKH.
DYKapUOTHBIEC U MPOKAPUOTHBIC KIETKH.
MemoOpana. [luronnazma. OpraHoums.
Enunas memOpanHas cucrema KJIeTKH.
MwuToxoHapun U ractuabl. Liurockener
Y OpraHoujbl IBUKEHUS. Sapo.
Xpomocomsl. ['eHsl. Y 1BOEHE XPOMOCOM.
[ImongHOCTE KineTKU. KIIeTOUHBIN 1THUKII.
Muwuto3. Menos. Pasmaoxenue. Tumbl
KU3HEHHBIX LIUKJIOB.

Bupyconorusa — Hayka o BUpycax.

Bupycel — HekieTouHbie POpPMBI.

Bxian poccuiickux 1 3apyOeKHBIX YUEHBIX
B pa3BUTHUE BUPYCOJIOTUU. BupycHbie
3a00s1€BaHUs PACTEHUM, JKUBOTHBIX

KJIETKH.

HccnenoBanne XUMHYECKOTO COCTaBa
KJIETKH.

AprymMeHTUpOBaHUE JOBOJOB

0 KJIETKE KaK €IMHULIE CTPOCHUS

Y )KU3HEAESATEIbHOCTH OPTaHU3MOB.
Onpenenenue no BHENTHEMY BUTY
(M300paKEHUSAM U CXEMaM )
OpPraHOUJIOB KIIETKHU.

PackpeITe TEPMUHOB U NTOHATUI
«KIIETOYHOE SJIPO», «XPOMOCOMBD,
«TEH».

OObsicHEHUE KIJIETOYHOTO IUKJIA,
NENCHUS A1pa, PA3HULIBI MEXTY
ME030M U MUTO30M, TarIOWIHBIM

Y JTUTUTOUAHBIM HAOOPOM XPOMOCOM.
PackpeITHE CyIIIHOCTH TEPMUHOB
«0ecrooe, MOJI0BOE Pa3MHOKEHUEY,
«OKW3HEHHEBIN ITUKID.
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1 4yenoBeka. Mepsl NpoPUIaKTUKH
BUPYCHBIX 3a00seBaHuil. CoBpeMeHHas
KJIacCU(UKAIUS OPraHU3MOB, OCHOBHBIE
npunuunsl. Knaccudukanus opranu3smMon
Y DBOJIIOLIMOHHOE yueHue. Teopus
sBoronu Yapis3sa JlapeuHa.

MeTopl HayqHOTr 0 I03HAHUS! B OMOJIOTHH.

HpaBI/IHa pa6OTBI CO CBC€TOBbIM MHUKPOCKOITIOM.
BpeMeHHBIe H IOCTOAHHBIC MUKPOITPCIIAPATHI.

MeTtoauKa MpUroTOBICHUS BPEMEHHBIX
MUKporpenapaToB. MUKpOCKOIHs
ONITUYECKAs, DIIEKTPOHHAS, CKAHUPYIOIIas,
30H/10Basl.

Jemoncmpayus nopTpeETOB YUEHBIX,
MUKpodoTOrpadguil KIETOUYHBIX CTPYKTYP,
BBITIOJTHEHHBIX C TIOMOIIBIO PA3TUYHBIX
THUTIOB MHUKPOCKOTIHH.

Jlabopamopnvle u npakmuueckue
pabombl.

[IpaBuna TeXHUKH O0€30MTACHOCTH

IIpU MIPOBEJCHUH TaOOPATOPHBIX

Y IPAKTUYECKUX padoT.

OCHOBBI MUKPOCKOITUH: TIPUTOTOBIICHUE
BPEMEHHBIX ITpenaparoB U padora

¢ MUKpockonoM. OdopmiieHne pe3ysibTaToB
paboOThl ¢ MUKPOCKOIIOM

OBnanenue npueMamu
BEreTaTUBHOT'O Pa3MHOXKECHHUS.
PackpbiTie CyITHOCTH TEPMUHOB
«raMeTopuT» U «CopoduT».
O3HakoMJIEHHE C TUTIAMU
KU3HCHHBIX ITUKJIOB.
ApryMeHTHpOBaHHUE J10BOJIOB

0 BHpYycCax, KaK HEKJIETOYHbIX
dopmax.

O3HaKoMJIEHHE C BKJIAJIOM
POCCUICKHUX U 3apYOEIKHBIX YUEHBIX
B Pa3BUTHEC BUPYCOJIOTHH.
O3HakoOMJIEHHUE C COBPEMEHHOM
KiaccuuKalmeit opraHu3MoB,

C DBOJIIOIIMOHHBIM ydeHueM Yapinb3a.
JapBuHa.

O3HakoMJIEHHE CO CTPOCHUEM

Y TIpaBUJIaMH pabOTHI CO CBETOBBIM
MUKPOCKOIIOM

Hroro uacoB 1o reme
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2. baktepuu 1 apxeu

2.1 | bakrepun u apxeu 4 Mukpobuosorust — Hayka Brienenne xapakTepHbIX IPU3HAKOB
0 MukpoopranuzmMax. OcodeHHoCTH CTPOCHUS U KU3HEACITETHHOCTH
CTPOEHHMS IPOKAPUOTHOMN KJICTKH. OakTepui U apxei.

MHoroo6pa3ue GopM KICTOK OaKTEPHIA. HccnenoBanue CTpoeHUs
Poct u pasmHoxkenue 6akrepuii. Criopbl MIPOKAPUOTHOM KJIETKH (Ha TOTOBBIX
OaxTepuii. XKuzHenesTenpbHOCTh OaKTepUil: | MUKpoIpenaparax).
aBTOTPOGHBIE U TeTEPOTPOPHBIE, CpaBHeHUE KIIETOK MPOKaAPHOT
aHa’poOHbIE U a3POOHBIE OAKTEPUH. U DYKapHoT.
[uanoOakTepuu U UX POJib B IPUPOIE. Onucanue MHOTOOOpaszus popm
Oco0eHHOCTH OpraHu3alluy apXxeu u ux OaxkTepuil.
oTau4us ot 6akrepuil. Ponpb apxei O6ocHOBaHUE POIU OAKTEPHIA
1 OaKTepuii B BOBHUKHOBCHHUH dYKAPHUOTOB. | M apXEH B PUPOJIC U KU3HH
PacnipocTpaHeHHOCTh OaKTEpHil U apXei, UX | YeJIOBEKa.
POJIb B IPUPOJIE U KU3HU YeoBeka. Pomb Onucanue ucroib30BaHUs OaKTepUit
OakTepuii B OMOr€OXMMUYECKUX ITUKJIIaX. B [IPOLIECCAX KBAILICHHUS,
Jlabopamopusie u npakmuuecxkue CUJIOCOBAHUS, CBIPOJICTUS U JIP.
paoombul. AprymeHTupoBaHHE MEP
N3yuenne meTonoB J1e3uHEKIIUN nporTakTHKU 3a00JI€BaHUH,
U CTepUIIN3alUU. BBI3bIBAEMBIX OaKTEpUSIMU
Nzyuenne mopdosnorun 6akTepuit
Ha MUKPOCKOMHMYECKUX Mpernaparax

Htoro vyacoB no teme 4

3. MHoOroo0pa3ue OIHOKJIETOYHBIX JYKAPH

oT

3.1 | MHorooGpa3ue
OJTHOKJIETOYHBIX
9YKapuoOT

4

OCHOBHBIE TPU3HAKU OJHOKJIETOYHBIX
sykapuot. CTpoeHue, NIBUKECHUE, TUTaHUE,
Pa3MHOXXEHHUE OJHOKJIECTOUYHBIX

BrieneHue xapakTepHbIX PU3HAKOB
OJTHOKJICTOYHBIX.
OObsiCHEHUE CTPOCHHUS
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aBTOTPO(HBIX U TETEPOTPODHBIX 3YKAPUOT
Ha MPUMEpPE IBIJICHBI U TPUITAHOCOMBI,
TPUXOMOHA/Ibl U KUILIEYHOU JISIMOITNH,
uHpy30pun TyhHeIbKu U MAIIPUHHOTO
MJIa3MOJTUS, paguosipuil u popamuHudep,
ameOBbl MpoTes, [uaToMeil. 3HaueHue
OJTHOKJIETOYHBIX AYKAapHOT B MPUPOJIE

U kKU3HU YesoBeka. CoHHas 00JIe3Hb,
6one3np laraca. Koxxubrii

Y BUCLIEPAIbHBIN JIEUIIMAHUO3.
Tpuxomonunas. JIsim61103.
Jlabopamopnwie u npakmuueckue
paoomeui.

N3ydyeHne 0JHOKIETOYHBIX OPraHU3MOB
0T MUKPOCKOIIOM Ha BPEMEHHBIX

1 (PUKCHPOBAHHBIX MUKpOIIpenapaTax

OTHOKJIETOYHBIX, CITOCOOOB HX
MepeIBI>KCHHUS.

HaGmronenue nepeBukeHus B BOJE
uHpy3opun-Tyhensku

Y UHTEPIpEeTaIvs JTaHHbIX.
AprymMeHTHpOBaHHE MPUHIIAIIOB
3I0pOBOT0 00pa3a KU3HU B CBS3H

C TMOMaJJaHUEM B OpPraHU3M YeJIOBEeKa
MMapa3UTUYECKUX MTPOCTENIINX
(ManspuitHBIN TIa3MOIUNI,
TU3eHTepUitHas ameba, JIAMOIIus,
caJlbMOHEJIa U JIp.).

AHanu3 U OlleHKa CIIocOO0B
BbIJIETICHUST 30BITKA BOBI

Y BPEIHBIX KOHEUHBIX MPOTYKTOB
0OMEHa BEIIECTB Y MPOCTEHIIIHNX,
OOWTAIOIINX B TIPECHBIX M COJICHBIX
BOJIOEMAX.

N3roToBiieHre MOJENN KIIETKH
MIPOCTENIIET O

Hroro yacoB no treme

4

4. ApxeriacTuJaHbIe UJIN «PACTEHUSD)

4.1 | boranuka — HayKa
O pacTeHUsAX

1

Kpatkas ucropus pa3Butus OOTaHUKH.
bortanuka 1 00bEKTHI €€ UCCIIeI0BaHUIA.

O0bpem HapCTBa «PaCTCHUA» B COBpeMeHHOﬁ

CUCTEME OpraHnuecKoro Mupa. Pazmens
6oranuku. CBs3b OOTaHUKU C IPYTUMU

Os3HakoMiieHHE ¢ 00BEKTaMH
M3y4eHUs] OOTaHHMKHU, €€ pa3/ielIaMH.
PackppiTie TEpMUHOB U TTOHSTHM:
Mopdosorus, anaToMus,
(bU3HOJIOTHS, CUCTEMATHKA PACTCHUMH,
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OMOJOrMYECKUMH HaAyKaMH, MEIULIMHON

U CeJIbCKUM XO03s1iicTBOM. Posb 60TaHuKN

B (hOpMUPOBAHUM COBPEMEHHOMN
€CTECTBEHHO-HAYYHOW KapTUHBI MUpa.
[lepcriekTUBBI pa3BUTHA OOTAHUKHU Kak
Hayku. [I[pumeHeHnrne 00TaHUYECKUX 3HAHUM
yenoBekoM. [Ipodeccun yenoneka,
CBsI3aHHbIE C OOTAHUKOM.

Jlemoncmpayusn NOPTPETOB YUEHBIX,
KUBBIX PACTECHUH, KOJUIEKIIMU U MYJITKEN

9KOJIOTHS, ITajJe000TaHuKa.

VY cTaHOBIIEHHE B3aMMOCBS3U

C IPYTUMH HayKaMH.

PackpeiTre ponu 3HaHNnM

O pacTeHHUsIX JIJIsl YeIOBeKa.
[IposiBnenue nHTEpeca

K npodeccusimM, CBSI3aHHBIM

C U3y4YE€HHEM pacTeHui (onucanue
npodeccwii)

4.2

OO6mias opra"uzaius
PacTUTEIBHOTO
opraHusma

PacTutenpHas KieTka U €€ 0COOEHHOCTH.
Pacturensubie Tkanu. OTKphITHE
pacTuUTeNnbHBIX TKaHe. CTpoeHue

1 (DYHKIUU PaCTUTENbHBIX TKaHEH.
IIpocTsie U CIIOKHBIE TKAHH.
OO0pa3zoBaTesbHbIE, TOKPOBHBIE, OCHOBHBIE,
MEXaHUYECKHUE, ITPOBOIAIINE TKAHHU.
OpraHbl 1 CUCTEMBI OPraHOB
PacCTUTEILHOIO OpraHu3Ma,

UX B3aUMOCBS3b.

PacturenbHBI OpraHn3M Kak eIMHOe
nenoe. BereratuBHbIE U T€HEPATUBHBIC
OpraHbl.

Jlemoncmpayus ONBITOB 110 OOHAPYKEHUIO
B CEMEHAX PACTEHUI BOAbL, MUHEPAIBHBIX
Y OpraHMYecKuX BEIECTB, Kpaxmana, Oenka
U Kupa.

BrisiBiIEeHME COOAYMHEHHOCTH
YPOBHEW OpraHU3aIUU
MOJIEKYJIIPHOTO, KJIIETOYHOTO,
TKaHEBOT'0, OPraHHOT0, CUCTEM
OpPraHoB U LIEJIOr0 OpraHu3Ma.
HccnenoBanue u aHamm3 roTOBBIX
MUKPOITPENAPATOB TKAHEN PACTCHUU.
Y cTaHOBIEHHE B3aUMOCBS3EU MEXKY
O0COOEHHOCTSMU CTPOEHUS

U QYHKIUSMH TKaHEH
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Jlabopamopnsie u npakmuueckue
paoomeui.

N3yuenue cTpoeHust paCTUTENBHBIX KJIETOK
Ha FOTOBBIX U BPEMEHHBIX MUKpOIIpenapaTax.
HabGmroaenue nporiecca mia3mosinsa

Y JICTUIa3MOJIM3a B PACTUTEIBHBIX KJIETKAaX
110J1 MUKPOCKOITIOM.

N3yuenne ocobeHHOCTEN CTPOCHUS TKaHEe!
pacTeHUl Ha TOTOBBIX U BPEMEHHBIX
MUKpOITpEnaparax.

N3ydenue cTpoeHust OpraHoB pacTEHUM

Ha KUBBIX 00BEKTaX U repoapHbIX 00paszax

4.3 | CriopoBbI€ pacTEHHS

Kpacusie, 3enenbie u XapoBble BOJOPOCIH.
AJIBroJorusi — Hayka 0 BOJAOPOCIIAX.
Bonmopocnu — HeTakCOHOMHUYECKAs Tpynna
OpPraHU3MOB, IPUCTIOCOOJICHHBIX K YKU3HU
B BOJIHOM Cpenie, OTHOCAILNUXCS

K Pa3JIMYHBIM [[aPCTBAM B COBPEMEHHOU
CUCTEME OpPraHNu4ecKoro Mupa. Mecro
KPAaCHBIX, 3€JIEHBIX U XapOBbIX BOJIOPOCIIEH
B COBPEMEHHOW CHCTEME OPTraHUYECKOTO
mupa. OCOOEHHOCTH UX CTPOCHUS,
Pa3MHOXEHHUS U JKU3HEHHBIX IIUKJIOB

Ha MIPUMeEpPE XJIAMUAOMOHA/IBI, XJIOPEILIBI,
KJ1aJ10(OPhI U YIIBBBI, CHUPOTUPHI U XapPHI,
noppupsl.

byppeie Boiopocau, nX TaKCOHOMHUYECKOE

Onucanne 3aKOHOMEPHOCTEN LIUKIIOB
Pa3BUTHS BOJOPOCIECH.

BrisiBiienue ocoOeHHOCTEM
Pa3MHOKEHUS U ITUKIIOB pa3BUTHUS

Y BOJOPOCJIEH.

UccnenoBanue ctpoeHus
OJTHOKJIETOYHBIX U MHOTOKJIETOUHBIX
BOJIOPOCJIEM.

O6ocHOBaHUE POIU BOAOPOCIEH.
O6o0cHOBaHUE TTOJIOKEHUS OYPBIX
BOJIOPOCJIEH BHE IAPCTBA PACTEHHI.
NccnenoBanne crpoeHus

Y )KU3HEHHOT'O [IUKJIa JIJAMUHAPUH.
KnaccudunupoBanue pacreHuit

Ha OCHOBE UX MPUHAIJIC)KHOCTH
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MTOJIOKCHHE BHE IAPCTBA PACTCHUH.
JKvizHeHHBIE IUKIIBI JIAMUHAPUU (MOpCKast
KamycTa) u Qpykyca. Pacnpocrpanenue

1 sKosorusi. Poib B mpupojie u 3HaueHue
B )KM3HU YE€JIOBEKA.

[TponcxoxaeHne BBICIIMX PACTEHUMN
(?MOpHOPUT) OT XapOBBIX BOJOPOCTIEH.
CoBpeMeHHbIE MOAXObI K CUCTEMAaTHKE
PacTEeHUM.

MoxoBuabie Wi Mxu. Oo1as
XapaKTepUCTHUKA, CTPOCHHE U
KU3HEICATCITbHOCTD, )KU3HCHHBINA ITHKIT
MXO0B. MHOr0oo0pas3nue MX0B.

Kykymikun neH u charaym.
Pacnipoctpanenue u HKOI0TUsT MXOB.
3HaueHUE MXOB B IIPUPO/IE

1 KU3HEEATEIbHOCTH YEIOBeKa.
TopdoobpazoBanue. [leueHouHMKH

1 AHTOIIEPOTOBBIE.

[TnaynoBuHbIe (TutayHbl). O01as
Xapaktepructuka. Mopdomornueckue
O0COOEHHOCTU BEr€TaTUBHBIX OPraHOB.
Oco0eHHOCTH OpraHU3aluu, KU3HEHHOTO
IIMKJIA TIayHa OynaBoBUIHOTO. [lomoBoe
MOKOJICHUE, PEIYKIIUsI raMeToduTa.
Pacnipoctpanenue u skonorus
TJIAYHOBUIHBIX. 3HAYEHHUE B TIPUPOJIC

K ONPEICICHHON CUCTEMATUYECKOU
rpyIIE.

Onucanue CUCTEMAaTHYECKUX TPYIIL.
[IpuMeHeHue TEPMUHOB: LIAPCTBO,
OTJEI, KJIacc, MOPSA0K, CEMENCTBO,
pOJI, BHI.

PackpsiTHe cymiHOCTH TepMUHA
KTOIYISLIAS.

Onucanue 3aKOHOMEPHOCTEN IUKIIOB
pPa3BUTHUS PACTCHUM.

BrisiBiieHUE XapakTepHBIX MPU3HAKOB
CIIOPOBBIX PACTEHUM: KPACHBIX,
3€JIEHBIX U XapOBBIX BOJOPOCIIEH,
MOXOBHIHBIX, TAIIOPOTHUKOBHIHBIX,
IJIAYHOBUJHBIX PACTEHUU.

Onucanue MHOTO0oOpa3us pacTeHUH.
BrisiBiieHue ocobeHHOCTEM
Pa3MHOXKEHUS Y LIUKJIOB pa3BUTHS

y BOJIOPOCJIEH, MXOB,
NarOPOTHUKOBUIHBIX.

BrinonHeHnue npakTHYECKUX

1 1a00paTOPHBIX paboT

10 CUCTEMATHKE PACTEHUI Ha KUBBIX
pacTeHusIX U repoapHbIX oOpasIax.
HccnenoBaHue cTpOEHUS MXOB,
MarnopoTHUKOB, XBOIIEH U IJIAYHOB.
O6ocHOBaHUE POJU MXOB,
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Y HCTIOJb30BaHME YeJIOBEKOM. MckomaeMble
IJIAYHOBUHBIE. POJIb MCKOMTaeMbIX
MJIAYHOBUHBIX B PACTUTEIBHOM MTOKPOBE
Maje030MCKON 3pbl U B 00pa30BaHUU
KaMEHHOT'O YIS,

[TamopoTHUKOBUAHBIE (TATTOPOTHUKH

u xBoin). OO0I111as XapaKTepUCTHKA
NanoOpOTHUKOBUAHBIX. OCOOEHHOCTH
OpraHu3alluy BEreTaTUBHBIX OPraHoB,
YKU3HEHHOT'O IUKJIa XBOIIA MMOJIEBOTO.
CrtpoeHue 1 KU3HEAEATETLHOCTh
MManoOpPOTHUKOB. JKM3HEHHBIN [TUKII
MarnopoOTHUKOB HA MPUMEPE IIUTOBHUKA
MY>KCKOro. PacripocTpaneHue u 3KoJa0rus
MaropOTHUKOBU/IHBIX. 3HAYEHUE B IPUPOJIE
1 KU3HEAEATEITbHOCTH YEIOBEKA.
Jlabopamopnsie u npakmuueckue
paodomeul.

N3yuenne ocobeHHOCTEN CTpOCHUS

Y KU3HEHHBIX [IUKJIOB OJTHOKJIETOYHBIX

Y MHOTOKJIETOUHBIX 3€JICHBIX, XapOBBIX

Y KPACHBIX BOJOPOCIEH HA KUBOM U
repOapHOM Martepuase.

N3yuyeHne cTpoeHus ¥ )KU3HEHHBIX IUKJIOB
OypbIX BOJIOPOCIIEH Ha )KMBOM M repObapHOM
Marepuare.

N3ydenune ocobeHHOCTEN CTPOCHUS

IMarmrOpOTHUKOBU/IHBIX,

INIAYHOBUAHBIX B IIPUPOAC U JKU3HU

YCJIOBCKA
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KYKYLIKHHA JIbHA U c(arHyMa (Ha >KMBBIX
U TepOapHbBIX OOBEKTAX).

N3yuenne ocoOEHHOCTEN CTpoeHus I1ayHa
OyJ1aBOBUIHOTO (HA KUBBIX U TepOapPHBIX
00BEKTAX).

N3ydyenue ocoOeHHOCTEN CTPOCHHUSI XBOIla
MOJIEBOTO (Ha KUBBIX U repOapHbIX
00BEKTax).

N3yuenne ocoOEHHOCTEH CTpoeHus
ManopOTHUKA HUTOBHUKA MYKCKOTO

(Ha KUBBIX U repOapHBIX 00BEKTAX)

4.4 | CeMeHHBIE paCTEHUS

I'onocemenHbie. BO3HUKHOBEHHE CEMEHHU —
Ba)KHBIM ATAIl B 3BOJIFOLIMN BBICIINX
pacteHuil. [[peBHUE ceMEHHbIE
MarnopoOTHUKHU, UX POJIb B JajbHEUIIIEM
Pa3BUTUH CEMEHHBIX pacTeHuit. Oo1mme
MIPU3HAKU CEMEHHBIX PACTEHUM KaK
HanOoJ1ee MPUCTTIOCOOIECHHBIX

K CYIIECTBOBAHUIO Ha CYIIIE.
['onoceMenHbIe — HETAKCOHOMHYESCKAS
IpyIIa CEeMEHHBIX pacTeHuil. O01as
XapaKTepUCTHKa, OCOOCHHOCTH
OpraHu3aIuy roJIoCeMEHHBIX. JKU3HEeHHbBIN
LMKJT XBOMHBIX HA PUMEPE COCHBI.
Pa3nooOpa3ue rogoceMeHHbIX. XBOWHEBIE,
I'mukrosnie, CaroBHUKOBBIE, | HETOBBIE.
PacnipocTpanenue u 3K0JI0rus

Brrsgsiienne ocodbeHHOCTEH
Pa3MHOXEHHUS U [IUKJIOB Pa3BUTHUSA
XBOMHBIX Y IBETKOBBIX PACTCHUM.
HccnenoBanue BHEITHETO CTPOEHUS
BETOK, XBOM, IIIMIIIEK U CEMSH
XBOMHBIX pacTeHUM (€J1b, COCHA,
JIUCTBEHHUIIA).

Ob60cHOBaHKE PO XBOMHBIX

Y IIBETKOBBIX PACTEHUM B TIPUPOJIE
1 JKU3HM YeJIOBEKa.

BrisiBiIeHUE XapakTepHBIX MPU3HAKOB
IIBETKOBBIX PACTCHUIA.

Y cTaHOBIIEHHE B3aMMOCBS3CH
MEXK]Ty OCOOEHHOCTSIMH CTPOCHHUS
MOKPBHITOCEMEHHBIX PaCTCHUM

U UX CUCTEMaTHYSCKOU
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rOJIOCEMCHHBIX. 3HAUYCHUE B IPUPOJIC

U B XO3IHUCTBEHHOM JICITEILHOCTHU
YeJoBeKa.

Jlabopamopnsle u npakmuyeckue
paodomeul.

N3yuenne 0coOEHHOCTEHN BHEITHETO
CTPOCHUS BETOK, XBOH, IITUIIEK U CEMSH
XBOMHBIX (€J1b, COCHA, JIMCTBEHHHUIIA).

IIBeTkoBBIC pacTenus. OO1as
XapaKTEePUCTHKA IIBETKOBLIX. CTpoeHHUE

1 )KM3HEACATEIbHOCTh IIBETKOBBIX. [IBeTOK
KaK Oprat IoJ0BOI0 pa3MHOKEHUS

y MOKPBITOCEMEHHBIX PACTCHUH.
Pa3nooOpasue 11BEeTKOB: MpaBUIIbHBIC

1 HETIPaBWJIbHBIC, 000CTIOJIbIC U
pasnaenbHonoibie. OTHOIOMHBIE

U IBYJIOMHBI€ pacTeHusi. ColBeTus
(cnoxusble, mpocthie). [[BeTenue. Pa3Butue
MHKpPO- U Meractop. ['ametsl. OnblieHue.
OmnonorBopeHue. 3urora. J[BoiiHOe
OIUIOAOTBOPEHUE Y MOKPHITOCEMEHHBIX
(uBeTKOBBIX) pacTeHud. PaboTsl

C.I'. HaBammna. JKyu3HeHHBIN UK
IIBETKOBBIX.

[Tnons! u cemena. PazHooOpasue mioaos.
Cyxue u counsble 110/1bl. OTHOCEMSIHHBIC

MPUHAIJIEKHOCTBIO.

Onucanue MHOrooOpa3sus LIBETKOBBIX

pacTeHuu
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1 MHOTOCEMSIHHBIE 110161, COTIOAusI.
CtpoeHnue ceMsiH JBYAOIbHBIX

1 OJHOJIONBHBIX pacTeHui. PasHooOpaszue
ceMsiH. PacripocTpaneHune nio10B U CEMSTH
B IIpUpo/JIe. Y CIOBUS MPOPACTAHUS CEMSIH.
JIpixanue cemsiH. Pa3zButue npopocrtka.
Pacnipoctpanenue mioioB U ceMsiH

B IIPUPO/IE.

NunvBuayaibHOE pa3BUTHUE PACTEHUI
(onTorenes). Ilepuoabl oHTOreHE3A:
AMOPHOHATIBHBIN, MOJIOJIOCTH
(TOBEHUJIBHBII), 3peNIOCTU (PA3MHOXKEHUS),
CTapOCTH (CEHWIbHBIN) Ha pUMepe
MTOKPBITOCEMEHHOTO pacTtenus. Ctanauu
BETeTallMOHHOT0 TIEPUO/Ia PACTEHUM

Ha IpUMEPE 371aKOB (BCXOJIbI, KYIIICHUE,
BBIXOJ] B TPYOKY, KOJIOIIICHUE, IIBETCHHUE,
CO3pEBaHUE).

Jlabopamopusle u npakmuyeckue
paodomeul.

N3ydenue mopdonoruu 1eTka (Ha KUBbIX
U (UKCHPOBAHHBIX OOBHEKTAX).

N3ydenue pa3sHOOOpa3us COIBETHI

(1a repbapHbIX 00pasiax).

N3ydenune cTpoeHus 3aBsI3U 1IBETKA

Y CeMSITIOYKH O]l MUKPOCKOIIOM

(Ha TOTOBBIX MHKpOIIpenaparax).

54

[okymeHT co3aaH B anekTpoHHon chopme. Ne Corn 99 ot 28.04.2026. VicnonHutens: KOHycosa 3.H. 0 AIEKTPOHHbINA
Ctpanuua 54 13 118. CtpaHuua cosgaHa: 28.04.2026 17:21 ¥ TATAPCTAH



®enepanbHast pabouas nporpamma | brosorus. 7-9 kiaccsl (YriayOIeHHBINH YpPOBEHB)

N3yuyeHne cTtpoeHus CeMsIH
MMOKPBITOCEMEHHBIX PACTCHUMU.
N3ydenune cTpoeHus TI0J0B U COTTIOIUM

Hroro uacoB o teme

20

5. CtpoeHne u )KU3HEAESATEIbHOCTh CEMEHHbIX PACTEHHH

5.1 | ITober v moderoswie
CUCTEMBI

5

IToGer. Mopdonorus nodera. CtpoeHue
00JIMCTBEHHOT O Mo0era. Y3eil.
Mexnoysnue. MeTaMepHOCTb.
PaznooOpasue moberos. Y KopoueHHbIE

U yJUIMHEHHbIE 1T00eru. BeretaTuBHble U
reHepatuBHbIe TooOeru. [lonoxxenue nmodera
B ITPOCTpaHCTBE. BUIOM3MEHEHHBIE TTOOCTH.
[Touka — 3auatouHbiit moder. CTpoeHue
nouku. PazHooOpasue mouex:
BETeTaTUBHBIC, BETCTaTUBHO-TCHEPATUBHBIE,
TeHEPaTUBHBIE, OTKPBITHIE, 3aKPHITHIE.
Bepxymeunsie, 60koBbIe (TTa3yIITHBIC)

Y TIPUIATOYHBIC TTOYKH.

Crebenb. Mopdonorus crebis. dopma
cTebJiell y TPaBIHHUCTBIX U IPEBECHBIX
pacTeHU.

Anaromus crebia. CtpoeHue cre0s
JBYIONBHBIX M OJTHOTOJIBHBIX TPABIHUCTHIX
pactenui. Pacrionoxenue npoBoasux
TKaHeil. CTpoeHue cTediis JpeBEeCHbIX
pacTeHUM.

OyHk1mK ctediss. MexaHnueckas,

HccnenoBanue Ha ®KUBBIX 00bEKTaX
WM Ha TepOapHBIX 00pa3iax
MopdoJioruu noodera.

Packpeitrie ¢yHKIMit
BUJIOM3MEHEHHBIX TTOOETOB.
Onucanne CTPOCHUS BEreTaTUBHBIX
Y TCHEPATHUBHBIX IMOYECK.

AHann3 MOTNepeyHOro CIuiIa CTBOJIA
pacTeHUM.

O3HakoMJIeHHE ¢ OCOOCHHOCTSIMU
CTPOSHHUSI CTEOJISI OJTHOAOJIBHBIX

Y JIBYJIOJTbHBIX TPABSTHUCTHIX
pacTeHui; ¢ 0COOCHHOCTIMH
CTpOCHUS CTEOIIST APEBECHBIX
pacTeHU.

Habmonenune u ananmms
TIepeABMKCHUS PACTBOPOB
MUHEPATbHBIX BEIICCTB

B CTEOJIAX paCTeHHI

MIPY X OKPAIIUBAHHUH TYIIIHIO

1 YepHWIAMU (TPaBsIHUCTHIC U
JPEBECHBIE PACTEHUA).
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TpaHcHopTHas1. BereraTuBHOE pa3MHOXKEHHE
LBETKOBBIX PaCTECHHI.

Jlemoncmpayun onvima — NEPEIBIKECHUE
MHHEPAIbHBIX U OPraHUYECKUX BEIECTB
1o cTe0JI10, BUJOU3MEHEHHBIX TO0OET0B.
Jlabopamopnsie u npakmuueckue
pabombl.

Nzyuenne mopdosorun nmobdera

Ha JKUBBIX 00BEKTaX UM Ha repOapHbIX
oOpasiax.

N3ydyeHue cTpoeHus: BEreTaTUBHBIX,
TE€HEPAaTUBHBIX U CMEIIAHHBIX ITOYEK.
Pa3HooOpasue nouex y ApeBeCHbIX
PacTEeHUM.

N3ydeHue nornepeyHoro Crusia CTBoJIa
pacTeHU ¥ aHAJIN3 BIASHUS
JKOJIOTMYECKUX YCIIOBUN Ha PA3BUTHE
pacTEHUM.

N3yuenne ocobeHHOCTEN aHATOMUYECKOTO
CTpOEHUS CTEOJIs IBYAOIbHBIX

Y OTHOAOJBHBIX TPABSIHUCTBIX PACTEHUI
(Ha KUBBIX O0OBEKTaX WM HA TepOapHBIX
oOpasiax).

N3ydyenne ocoOeHHOCTEN aHATOMUYECKOT O
CTPOEHUS CTEOISI APEBECHBIX PACTEHUH.
W3yueHue TpaHcnopTa BEIIEeCTB B cTeOJIE.
Nzyuenne metamopd030B modera

O0o0cHOBaHME TPUYHH TPAHCIIOPTA
BEIIIECTB B PACTEHUU
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5.2 | JIuct

Mopdomnorus nucta. JIuctoBas 1miacTUHKA,
OCHOBAHHE JIUCTA, YEPEIIOK, MPHIUCTHUKH.
Pa3znooOpasue mucTheB: GOpMbI TUCTOBBIX
MJIACTUHOK, KUIJIKOBAHUE JIMCTHEB, MTPOCTHIC
U CIIOKHBIC TUCThs. JIucTopacmnonoxenne
Y JINCTOBAsi MO3anka. Bumon3ameHneHus
JUCTHEB U UX PYHKIUU.

AHaromus nucTa. DNUAepMa U YCTbUUHBIN
annapat. Me3o¢pumi. [ITurmMenTs! aucra.
[Tnactunel. XKunku (cocynucro-
BOJIOKHUCTBIC TTy4KH ). OCOOEHHOCTH
CTPOCHUS CBETOBBIX M TCHEBBIX JIMCTHEB.
OyHKIMY JHcTa. 3anacaromias, 3ainuTHasi,
BEreTaTUBHOE Pa3MHOXKEHUE U JAPYTrHe
¢bynkiuu. Tpancnupaus U ra3000MeH.
BnusiHue BHEIIHUX yCIOBUUA

Ha TpaHcnupaiuio. @orocuHTe3. 3HaUCHNE
¢dorocunTesza. Kocmudeckas pois 3eIe€HBIX
pactenuii (K. A. Tumupszen). JIuctonan,
€ro MPUYMHbI, MEXaHU3M U 3HAYEHUE

B )KU3HU PACTCHHUS.

Jlemoncmpayus onvimog: BbIICICHUE
MUTMEHTOB JINCTA Ha IPUMEPE CITUPTOBOM
BBITSDKKU XJIopo(duiiia; oOpazoBaHue
Kpaxmajia B 3€JICHBIX JINCThSX Ha CBETY
(¢purypst 0. Cakca); BnusiHUE CUJIBI CBETA
Ha BbIJIEJIEHUE KUCIIOPOIa BOTHBIMU

HccnenoBanue Ha ®KUBBIX 00bEKTaX
WM Ha repOapHBIX o0pasiax
MOp(OJIOTHH JHUCTA.

Packpoitue dhyHkimi
BUIOM3MEHCHHBIX JTUCTHEB.
HccnenoBanue ¢ moMoOIIbIO
CBETOBOI0 MUKPOCKOMA BHYTPEHHETO
CTPOEHUS JIUCTA.

O3HakoMJieHHE ¢ MUTMEHTaMU
JHCTA.

PackpeiTHe CyliHOCTH CBETOBOM

1 TEMHOBOM (a3 poTocuHTE3A.
OObsicHeHrEe 00pa3oBaHUs Kpaxmaia
B 3€JICHBIX JIUCThSIX HA CBETY
(¢purypst FO. Cakca).

Y cTaHOBJIEHHE B3aUMOCBSI3U YCIOBUM
Y WHTEHCHUBHOCTH TIpoIecca
doTocuHTE3a; BIUSHUE (POTOCUHTE3A
Ha YpOXKau.

Onucanue KOCMUYECKON POIH
3€JICHBIX PACTECHUU

(K. A. Tumupsizes).

Hccnenosanue u 00bSICHEHHE
BEJIMYMHBI TPAHCTIHPAITAN

B 3aBHCHUMOCTU OT U3MEHEHUS
dakTopoB cpeabl (Temreparypa,
BJIQXKHOCTh, BETEP).
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pacTeHusIMU (TIOJICYET My3bIPHKOB
KHCIIOpOQ).

Jlabopamopusvie u npakmuueckue
paoomeui.

N3yuenne MophoIoru JrcTa Ha JKUBBIX
00BeKTax Wiu repOapHbIX oOpaslax.
Tunsl 1 GopMysIbI TUCTOPACTIONOKEHUS.
HccnenoBanue aHaTOMUM JIMCTA

C TIOMOIIBI0 CBETOBOI'O MUKPOCKOTIA.
Nzyaenune metamopdo30B ucTa

Y CTaHOBJIEHHE B3aMMOCBS3EN MEXKIY
CTpoeHHEM U (QYHKIUSMU JIUCTA

5.3 | Kopenb u KOpHEBBIE
CUCTEMBbI

Mopdomnorust kopHs. Buabsl kopHeit. Tumns
KOPHEBBIX CUCTEM.

AHaromus KopHs. 30HbI KOpHs. KopHEBOM
yexyink. CTpoeHne KOpHS Ha MONEPEYHOM
Cpe3€ B 30HE BCACHIBAHUSI.

@YHKIIMU KOPHs. 3aKpEIJIEHUE PaCTECHHUS
B cyOcTpare. BcacsiBaHue u mpoBeieHHE
BOJIbl 1 MUHEPAJIbHBIX BEIIECTB. 3alacaHue
NUTATEIbHBIX BEIIECTB.

MuHepaibHOE MUTAHUE PACTEHUM.
[TocTynenue BOAbl 1 MUHEPAIbHBIX
BemecTB. KopHeBoe naBineHne. DIeMEHTHI
MUHEPAIBbHOIO MUTAHUS (MAKpPO-

Y MUKpPO3JIEMEHTHI). BeipaniuBanue
pacTeHni METOIAMH TUAPOIIOHUKHI

1 a’ponoHuKku. ObecneyeHne yciuoBHit
JUTSL ABIXAHUS KOPHSI.

HccienoBanue Ha )KUBBIX 00BbEKTaX
WM Ha repOapHbIX oOpa3uax
MOpPGOJIOTUU KOPHS; BUOM3MEHEHUS
KOpHEH.

O3HaKOMJIEHHE C aHATOMHUUYCCKUM
CTPOCHUEM KOPHS Ha TOTOBBIX
MUKpOITpernaparax.

HccnenoBanue ¢ MOMOIIbIO
CBETOBOT'O MUKPOCKOIIA CTPOCHUS
KOPHEBBIX BOJIOCKOB.

Onucanue mpoiiecca MUTaHus

U JIbIXaHUs KOPHSI.

OO0BscHeHnE HEOOXOIUMOCTH
BO3JlyXa JUIA pa3BUTHS KOPHEM.
Hab6monenue u ananus mpoiiecca
MOCTYIUICHUS BOJBI U3 TTOUBBI

B KOPEHb, HATHETAIOIIETO JCUCTBHUS

58

[okyMeHT co3aaH B anekTpoHHow copme. Ne Corn 99 o1 28.04.2026. NcnonHutens: KOHycoBa 3.H.

Ctpanuua 58 n3 118. CtpaHuua co3gaHa: 28.04.2026 17:21

B I/IEKTPOHHbBINA
=® TATAPCTAH



®enepanbHast pabouas nporpamma | brosorus. 7-9 kiaccsl (YriayOIeHHBINH YpPOBEHB)

Jpixanue kopHs. CuHTE3 OMOIOrHYECKU
aKTHBHBIX BEIECTB. BererarnBHoe
pa3sMHOXeHUE. Bunonsmenenus KopHen

U UX QYHKIIIH.

Jlemoncmpayusn OTpacTaHus NPUJATOYHBIX
KOpHEU Ha mpuMepe CMOPOIUHBI U APYTUX
pacTEeHU; MOCTYIJICHUS BOJIbI U3 TIOYBBI

B KOPEHb, HATHETAKOLIETO IEUCTBUS KOPHS,
BUJOU3MEHECHHBIX KOPHEM.
Jlabopamopnvie u npakmuyeckue
paodomeul.

Nzyuenne mopdosioruu KOpHs Ha KUBBIX
00BEeKTax WK repOapHbIX oOpaslax.
N3ydyeHne aHaTOMHYECKOTO CTPOCHUS
KOpHSI Ha TOTOBBIX MUKpOMpenaparax.
N3ydyeHune cTpoeHuss KOHYMKa KOPHS
MPOPOCTKA MIIEHUIIBI U IEPBUYHOTO
CTpOEHUS KOPHS upuca (WU IPyroro
pacTeHus).

N3yuyeHne cTpoeHnsi KOPHEBBIX BOJIOCKOB
C IIOMOUIBIO CBETOBOI'O MUKPOCKOIIA.
HccnenoBanne BIMsIHUA BO3AyXa

Ha Pa3BUTHE KOPHEU.

N3ydyenue metamop(}0o30B KOpHS

KOpPHS.
UccnenoBanue BIUSIHUA BO3yXa

Ha pa3BUTHUE KOPHEM.

Hab6mronenue 3a mporeccom
BBIpAI[MBAaHUs PACTEHUMN Ha pacTBOPE
MUHEPAILHBIX COJIEH (METOT
TUPOIIOHUKH ).

BrlisiBieHre 1 aHAIKM3 NTPU3HAKOB
HapyIIeHUs] MUHEPATILHOTO MUTAHUS
Yy PaCTEHHI Ha OCHOBE BU3YaJbHOU
JTUAarHOCTUKH.

OOBsiCHEHHUE UCTIOIH30BAHUS
3eJICHBIX YIOOpEeHU Jist pocTa

Y Pa3BUTHS PACTCHUM.

Y cTaHOBJIEHHE B3aMMOCBSA3EN MEKITY
CTpOoeHUEM U QYHKIHSAMU KOPHS

5.4 | BereratuBHOE
pPa3MHOXKEHHUE
pacTeHun

BereratuBHOE pa3MHOXKEHHUE IBETKOBBIX
PacTeHUH U €r0 3HAYEHUE B €CTECTBEHHBIX
YCIIOBUSX U B CEJIbCKOXO3SIMCTBEHHOU

OBnanenue npueMamu
BETe€TaTUBHOT O Pa3MHOXKECHUS
pacTeHui Ha MpUMepe KOMHATHBIX
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npaktrke. OCHOBHBIE (POPMBI
BErE€TaTUBHOTO PA3MHOKEHHUS: KOPHSMU,
JUCThSIMU, HAJI3EMHBIMU U TTOA3EMHBIMU
noberamu. PasMHOXeHNE TPUBHUBKOM.
Pa6otsl .B. Muuypuna. KnonupoBanue
pacTeHuii. MUKpOKJIIOHAJIIbHOE
pa3MHOKeHue pacteHui. Knerounas
WH)KEHEpUs KaK COBPEMEHHAsI TEXHOJIOTUs
Pa3MHOKEHUS PACTCHUM.

[Tousa. Pabotsl B.B. JlokyuaeBa o mouse.
XapakTepucTuka 1mouBsl. Paznoobpaszue
nouB. [Inonoponue mouBsl. Y 100peHus.
Hapyiienuss MUHEpaTbHOTO TUTAHUS
pacTeHuil. ATpOTEXHUYECKHE TPUEMBI
oOpaboTku nouBsl. [ToHsiTHE O cCeBOOOOpOTE
Y €ro 3HAaYEHUHU JJIs1 BhIPAI[UBAHUS
CEJIbCKOXO035UCTBEHHBIX KYJIBTYP.
Jlemoncmpayusn ciocoO0OB BET€TaTHBHOTO
Pa3MHOKEHUS Ha MPUMEPE KOMHATHBIX
pacTeHui.

Jlabopamopnwie u npakmuyeckue
paodomeul.

N3ydenne MuTO3a B KOPEIIKE JyKa.
N3ydeHnne )KM3HEHHBIX IUKJIOB PACTCHUI
Ha repOapHbBIX 00pasIax.

MeTtoabl MUKPOKIIOHAIBHOTO PAa3MHOKEHHS
pacTeHun

pacTECHUM.

PackpeiTHe CyIIHOCTH TEPMUHOB
«KIJIOHUPOBAHUE PACTCHUI,
«MUKPOKJIOHAJIbHOE Pa3MHOKEHUE
pacTEeHUID, «KJIETOYHAsI NHKECHEPUS»
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5.5 | Knaccudukanus 5 Opnnononbuble u JIBynonbnsle. CemeiictBa | KnaccupuuupoBaHre OCHOBHBIX
IIBETKOBBIX LBETKOBBIX. J[BynonbHbIE: KpecTolBETHBIE, | KATErOPUN CUCTEMATUKH PACTCHHIA.
Posougernsie, [lacienossle, [Ipumenenne GMOTOTUYECKUX
CnoxHouBeTHbIe, MOTBUIBKOBBIE TEPMHUHOB U MOHATUI: CUCTEMaTHKa,
(bo6ossie), 3ouTHYHBIE. OTHOAOILHBIE: IapCTBO, OTJIEJI, KJIaccC, CEMENCTRO,
3naku, AMapuiicoBbie, JInneiHole. pon, BU/I.
Opxunssie. OTINYNATENBHBIEC TPU3HAKH. BrisiBieHUE Cyl1IECTBEHHBIX
@opMysbl U THArpaMMbl LIBETKOB. IPU3HAKOB PACTEHUN: OTAENa
JIuKopacTyiye 1 KyJlIbTypHbIE [TokpsiTocemenHble (L[BEeTKOBBIE),
MPEeACTAaBUTENIA CEMENCTB, UX 3HAUCHUE kiaccoB (OTHOJIONIBHBIE,
B PUPOJIE U UCIIOJIb30BAHNUE YETOBEKOM. JIBy10JIbHBIC) U CEMEICTB
Pacnpoctpanenue u sxonorust uBeTkoBbiXx. | (Kpecroupernsie, [lacienoBbie
Jlabopamopnsvie u npaxmuueckue u ap.).
paoomeui. Y cTaHOBJIEHHE B3aUMOCBS3EU MEXKIY
N3y4yeHne OTAMYUTENbHBIX PU3HAKOB O0COOCHHOCTSIMH CTPOCHUS
MIPEJCTABUTEIIEH CEMENCTB MMOKPBITOCEMEHHBIX PACTEHUN U UX
MTOKPBITOCEMEHHBIX. CHUCTEMAaTUYECKOU
OnpeneneHne NpeaCcTaBUTENCH Pa3IMUHbIX | TPUHAIIECKHOCTHIO.
CEMENCTB C UCIOJIb30BAHUEM Ilpakmuueckaa paboma
ONPENEIUTEIICH PACTCHUMN «OrnpeneneHne CeMEeNCTB U UX
WJTU OTPEJIETUTEIbHBIX KapTOUEK OTJIMYUTEILHBIX TIPU3HAKOB
110 CXeMaM, OMUCAHUSIM
Y U300paKEHUSIM.
HccaenoBanue BUIOBOU
MIPUHAJIEXKHOCTH TOKPBITOCEMEHHBIX
pacTeHuit (onpeaeauTeNlb PAaCTEHUN )»
Htoro yacoB o teme 25
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6. Jxostorus pacrenuii. PacreHusi B NpMpoOAHBIX c0001IeCTBAX

6.1 | Dxonorus pacTeHUN.
Pacrenus

B IIPUPOTHBIX
cooOruiecTBax

7

Pacrenus u cpena ooutanusl.
Oxkonornyeckue pakropel. PacteHus

Y yCIIOBUS HEXKUBOM MPUPOJBI: CBET,
TEeMIIepaTypa, BIAKHOCTb, MUHEPAIbHBIN
COCTaB MOYBbI. DKOJIOTMYECKUE TPYIIIBI
pacteHuid. Pactenus u ycinoBus )KUBOU
IPUPOABI: IPSIMOE U KOCBEHHOE
BO3/ICHICTBME OPraHU3MOB Ha PaCTECHUS.
B3anmocBs3u pacteHuit Mex 1y co0oit

U C APYTUMU OpraHu3MaMH.

3HaueHHe MOYBEHHBIX OPraHU3MOB

JUTsl TUTaHus pacteHuit. Puzocdepa.
bakrepuanbhble KI1yOeHbKH. MuKOpH3a
(?HI0- U SKTOMUKOPU3a). 3eJICHBIC
yI00peHUSI.

PacturenpHOE co00IIECTBO ((DUTOIECHO3).

buonenos. Ikocucrema. brnopazHoobpasue.
BuoBoii cocTaB pacTUTENBHBIX COOOIIECTB,

JTOMUHUPYIOIIUE B HUX BUJIbl PACTEHHIA.
Pacnipenenenue BUIOB B paCTUTEIbHBIX
coobmecTBax. SApycHocTh. PacturensHbie
cooO11ecTBa: Jieca, ayra, 00J10Ta, TYH/IPBI,
nycTeIHU. [Iprcnoco0IeHHOCTh pacTeHU
K cpeqie 1 MecTam obutanus. CmeHa

pacTUTEIBHBIX CO00IIeCTB. PacTUTEIHLHOCTh

(pactutenbHbIN MTOKPOB). Diopa.

PackpeiTrie NOHATUN «IKOTOTUYECKUE
(akTOpbI», «IKOJTOTUYECKUE TPYIIIBI
pacTeHui», «PUTOLEHO3»,
«OHMOLIEHO3», «IKOCHCTEMAY.
ObocHOBaHKE MpOLECcCa Pa3BUTHS
pPacTUTEILHOIO MHpa Ha 3eMIIE.
BelIsiBIIEHHE TPUMEPOB
BO3HUKHOBEHUS IPUCIIOCOOJIEHHOCTH
pacTeHul K cpesie OOUTaHHUsL.
OOBbscHEHNE B3aUMOCBSI3U
OpPraHu3MOB
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B3aumocBs3b oprann3zMoB. MH(peKIMOHHbIE
00JIe3HU PpaCTEeHUN U UX BO30YIUTEIN.
Bupycnsie (Mmo3anuHasi 607€3Hb Tabaka,
MECTPOJICNIECTHOCTD TIOJIbIIaHA U APYTHUE),
rpuOKOBbIE (pKaBUYMHA, MyYHHUCTAas poca)

1 OakTepralibHbIE (MOKpPAasi THUJIB)
3aboneBanus pacreHuid. UMMyHHUTET

y pactenuil. [IpyuanHbl pacripocTpaHeHus
MH(pEKIIMOHHBIX 00JIe3HEN pacTeHUH.
[TpuHLIMIIBI TPOPHUIAKTUKY U JICUCHUS
MH(EKIMOHHBIX 00JIe3HEN pacTeHUui

B [IPaKTUKE paCTEHUEBOACTBA.

IKCKypcuu uiu 6u0e0IKCKypcuu.
N3ydyenune BUI0BOro cocraBa

Y DKOJIOTMYECKOT0 COCTOSIHUS OJTHOTO

U3 PACTUTENbHBIX COOOIIECTB PETHOHA.
Jlabopamopnsie u npakmuueckue
padomeul.

N3yuenne ocobeHHOCTEN CTpOCHUS
pPacTEHN pa3IMYHBIX YKOJOTHUUECKUX TPy

Htoro 4acos no teme 7
7. PacTuTe/IbHBIA MUP M AeATEJIbHOCTD Y€JI0BEKA
7.1 | PacturenbHbIil Mup 3 Pazsutne pacturensHoro mupa. JKu3Hn Onucanue HeHTPOB MHOr000pasus u
U JIESTEIBHOCTD pactenui B Boze. [lepBbie Ha3eMHbIE MIPOUCXOXKIEHUS KYJIbTYPHBIX
YyeJ0BeKa pacteHus. OCBOEHHUE PACTEHUSIMU CYIIIH. PacTEeHUM.
OTanbl pa3BUTUS HA3EMHBIX PACTEHUN PackpeiTre NOHATHIL: 3eMIIEETuE;
OCHOBHBIX CUCTEMATUYECKUX IPYIIL. KYJIbTYPHBIE€ PACTEHUS,
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PunnoduTe! — nepBbie Ha3eMHbIE
COCYIIMCThIEC pacTeHus. [losiBiIeHHE TKaHEH
u oprasoB. Ponb npeBHMX
MarOPOTHUKOBUIHBIX. Y CIIOKHEHHE
PacTUTEITHLHOTO MUpPA B MPOIIECCE IBOJIIOLIHH.
[Taneo6oranuka. Mckonaembie oCTaTKU
pactenuii. OxkameHenoctu. OTneyaTku.
«OKuBBIE MCKOMTAEMBIE)» CpEIU
COBPEMEHHBIX PACTCHUM.

KynbTypHbie pacTeHus U UX
npoucxoxaenue. LleHTpsr MHOTOOOpa3us
U IPOUCXOKIACHUS KYJIbTYPHBIX PACTCHUI
(mo H.W. BaBuiioBy). KynbeTypa
3emienenus. KynbTypHbie pacTeHUs
CEIIbCKOXO3SICTBEHHBIX YT OJIMI: OBOIIHBIC,
TJIOAOBO-SITOAHBIE, TTOJIEBHIC.
[IpencraBnenus o cenekuu

1 OMOTEXHOJOTHH. MeTO/Ibl BRIBEACHUS
HOBBIX COPTOB pacTeHUi. BoO3HUKHOBEHUE
KOHTPACTHBIX MPU3HAKOB y PACTEHUM
oJHOTO BUa. MIcKycCTBEHHBII 0TOOP.
HacnencTBeHHOCTh, N3MEHUYUBOCTb.
Co3nanue HOBBIX MPOAOBOJILCTBEHHBIX
KyJeTyp. [IpogoBonbcTBEHHAS
Oe3onacHOCTh. baHku cemsH.

Pactrenus ropona, 0coOOEHHOCTb TOPOJCKON
(opbl. 3aHOCHBIC U A0OPUTCHHBIC BUIBI.

HCKYCCTBEHHBIN OTOOD,
HACJEICTBEHHOCTh, N3MEHYUBOCTb.
KnaccuduuupoBanue KyabTypHBIX
PaCTEHUH IO XO3SIMCTBEHHOMY
MPU3HAKY.

Onucanue MeTO10B BhIBEICHUS
HOBBIX COPTOB KYJIbTYPHBIX
pacTeHu.

PackpeiTre npencrasieHu

O CeJICKIINU U OMOTEXHOJOTUH, UX
PO B CO3JaHUU HOBBIX
MIPOJIOBOJILCTBEHHBIX KYJIBTYD;
IIPOIOBOJILCTBEHHOI 0€30I1aCHOCTH;
0aHKax ceMsiH; KpUOKOHCEPBALIUH.
NccnenoBanue
CEJIbCKOXO35IMCTBEHHBIX PACTEHUM
pEruoHa; COPHbIX PACTEHUHN PeruoHa.
BrisBnenune uept
NPUCTIOCOOJIEHHOCTH TUKOPACTYIIIMX
pPacTEHU K KU3HU B SKOCUCTEME
ropoja.

ObocHOBaHUE MEp OXpaHbl PACTEHUH.
Onrcanue COBpEMEHHBIX
AKOJIOTMYECKUX MpolIeM

B COXPaHEHUU PACTUTEILHOTO MUpa
3eMIIH.

OObsiCHEHUE POJI U 3HAUCHUS
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CHHaHTpONHBIE, COPHBIE PACTEHUS.
Nutponyuentsl. Ilapku, neconapku,
CKBEpBI, 00TAaHUYECKUE CaJIbl, ACHAPAPUH.
Ozenenennie. KoMHaTHbIE pacTeHuUS,
LIBETOBOJICTBO.

[TocnencTBust 1eATENLHOCTH YeTOBEKA

B sKocHucTtemax. OXpaHa pacTUTEIILHOTO
Mupa. BocctaHOBIIEHHE YHCIIEHHOCTH
penkux BUAOB pacteHuit. Ocobo
OXpaHsEeMbI€ PUPOIHBIE TEPPUTOPUHI
(manee — OOIIT): 3anoBeTHUKH, 3aKa3HUKH,
HallMOHAJIbHBIE TApKH, OHoCchepHbIE
3anoBeHUKH. OXpaHa pacTeHnil. Pactenus
Kpacnon knuru Poccurickon ®@enepanumu.
IKCKypcuu uiu 6u0e0IKCKypCcuu.
Pa3ButHe pacTutenbHOro Myupa Ha 3emie
(9KCKypcHsl B TAJIEOHTOJIOTMYECKU I

WJTU KpaeBeIueCKui My3eil).
Jlabopamopnsie u npakmuuecxkue
pabombl.

N3ydenune cenbCKoX0351MCTBEHHBIX
pacTEHN CBOETO PETHOHA.

N3ydyeHue copToBbIX 0COOEHHOCTEH
KYJIbTYPHBIX PACTCHUM

KYJIbTYPHBIX PACTCHUU B KU3HU
YeJI0BeKa

Htoro uacos mo teme 3
OBIIEE KOJIMYECTBO 68
YACOB I10 ITPOI'PAMME
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8 KVIACC
HanmenoBanue
No KonmuaectBo OCHOBHBIE BUJIBI I€ITEIbHOCTH
pa3nesoB U TEM [IporpammHoOe conepxkaHue
n/m 4acoB oOy4arommxcs

y4eOHOI0 IIpeIMeTa

1. I'pudbI ¥ rpuGONOI00HBIE OPTaHU3MBbI

1.1. | I'puGs1
rpudono100HbIe

OpTraHHU3MbI

6

Muxkosnorust — Hayka o rpudax. Oomas
XapaKkTepHUCTHUKa IrPUOOB.
Mopdosnorudyeckre 0coOOEHHOCTH
BEreTaTUBHOIO Tena. [ ugpl, MuLenni.
OCOOEHHOCTH CTPOEHUS KJIETOK TpUOOB.
CX0JZICTBO M pa3Inyus C paCTCHUSIMU

¥ )KUBOTHBIMU. [IuTanue rpuboB
(cMMOMOHTBI, CanpOTPOPBI, MAPAZUTHI).

Pa3muoxenue rpudoB. IlnecueBbie rpuodsbI.

Cpeno0HbIE U SITOBUTHIE TPUOBI.
3uromunerbl. OCHOBHBIE YEPThI
OpraHHU3alMy Ha IPUMEPE MYKOpa.

Ponb B mpupoie 1 )KU3HU YEI0BEKA.
ACKOMMIIETBI UM CyMYaTbie TPUOBI.
Oco0eHHOCTH CTPOEHUS

U KU3HEJEATEIbHOCTH, PACTIPOCTPAHEHUE
U DKoJIornueckoe 3HaueHue. CTpoeHue Ha
npumepe neHnuuia. OTHOKIETOYHbIE
ACKOMUUETHI — JpOxOKH. Vcronb3oBaHue
JPOAOKEN MpU BBITIEUKE XJeOa.
[lapazuTuueckue npeacTaBuTeNn

BrlisiBeHne XapakTepHBIX MPU3HAKOB
CTPOCHUS U KU3HEACSITETbHOCTU
rpu0oB.

HccnenoBanue cTpoeHus
OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX
rpu0OB; Ipoliecca pa3MHOKEHUS
TPOXOKEH; CTPOSHHUSI TUTOIOBBIX TEIl
HUIATIOYHBIX TPUOOB.

OOBbsiCHEHHE CXO/ICTB U pa3Iuyuil
rpruOOB C paCTEHUSAMH U JKUBOTHBIMHU.
Onucanue MHOTOOOpa3us
3UTOMHULIETOB, aCKOMUIIETOB,
JMIIARHUKOB, 023U TMOMHIIETOB

Ha IpUMeEpPax TUITUYHBIX
MIPEICTABUTEIIEH.

BrlsiBieHne 0cOOEHHOCTEM CTPOCHUS
Y ’KU3HEHHBIX LIUKJIOB MCEBIOTPHUOOB.
HccnenoBanue cTpoeHUs

1 KU3HEHHOTO IIUKJIa BO30 yAUTEIS
buTodTopo3za kapTodens
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ACKOMHUIIETOB (BO30YIUTENIN CIIOPBIHBH,
napiiy, MydHUCTON POCHI U IPYTHUE) U BPE/,
HAaHOCHMBIN UMU CEJIbCKOMY XO3SH1CTBY.
basuanomuiietsr. O01Ias XapaKTeprCTUKa,
O0COOEHHOCTHU CTPOCHUS U PA3MHOXKEHUS

Ha MpuMepe NUBIMTOYHBIX TPUOOB. 3HAUEHUE
rpuOOB B IPUPOJIEC U B )KU3HU YEJIOBEKA.
Cbeno0HBIC U SITOBUTHIE TPUOBI.
[lapazutnueckue npeacTaBUTEIN
0a3uIMOMHUIIETOB (TOJIOBHEBHIE,
p’KaBYMHHbBIC, HEKOTOPBIE TPYTOBBIE).
Mukopusa u ee 3HaUCHHE.

['pubonono0OHbIe opranu3mbl. OCOOEHHOCTH
CTpOCHUSA KJIETOK. OOMHUIIETHI.
[lapasuTuueckue mpencTaBUuTeNn
OOMHUIIETOB Ha mpumMepe GUTohTOPHI.
OO6m1as xapakTepucTHUKa
JMXEHU3UPOBAHHBIX TPUOOB (JTUIIANHUKN).
Ocobennoctu Mopdosioruu u
aHATOMHMYECKOr'0 CTPOCHHUS JINIAHHUKOB,
NUTaHUE U pa3MHOKeHHEe. MHorooOpaszue

Y SKOJIOTUYECKUE TPYIIIIHI JIUIIAHUKOB.
3HaYCHUE JTUIIAUHUKOB B PUPOE

Y XO351MCTBEHHOM JESTENbHOCTH YEIOBEKA.
WNHupukatopHas poJib JIMIIANHUKOB.
JInaiiHUKY — MUOHEPHI IPUPOAHBIX
COOOIIECTB.
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Ponb rpu®OB B KpyroBOpOTE BEILIECTB

B sKocucteme. Poib rpuboB

B ITOYBOOOPA30BAHUU M 00ECTICYCHU U
IJI0JOPOIHSI TOYBBI. bOJIe3HETBOPHBIE
(mapazutuueckue) rpudbl. Muko3sl. Mepbl
npo(UIAKTUKH MUKO30B.
Jlabopamopuvie u npakmuueckue
pabomot.

N3yuenne ocoOeHHOCTEN CTPOSHUS
TUTO/IOBBIX TEJ HMUIATIOYHBIX TPUOOB

Ha MUKPOCKOIMYECKUX Mpernaparax

U MyJIsKax.

N3yueHune cTpoeHusl IIIECHEBBIX ITPHOOB:
MyKOpa U MeHUuIuIA.

N3yueHue BIUSHUS BHEIIHUX (DAKTOPOB
Ha IIPOLECC Pa3MHOXKEHUS APOXIKEH.
N3ydyeHue cTpoeHus: U AKU3HEHHOTO LIUKJIA
buTOPTOPHI HA )KUBOM U repOAPHOM
MaTepuaile.

N3ydeHune cTpoeHuUs JTUIIAMHUKOB

(rHa repOapHBIX 00pa3Iax)

Hrtoro yacoB no treme

2. ’KuBoTHbBIE

2.1

300510rUs — HAyKa
0 KUBOTHBIX

O6HII/IC H CIICHHUAJIBHBIC PAa3JICJIbl 300JI0T'HH.

Kpatkast ucropusi pa3BUTUS 300JI0THH.
OO01mue U crienuaaIbHbIe METObI U3YUCHUS
KUBOTHBIX. CBSI3b 300JI0THH C IPYTUMU

O3HakoMJIEHHE C OOBEKTAMU

M3y4EHUS 300JI0TMH, €€ Pa3IeiIaMHu.
PackpeiTrie TEPMUHOB U TOHATUHI

300JIOTHMH. T'CIIbMHUHTOJIOI'UA,
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Y HayKaM#, MEUIIUHON U CEJTbCKUM
X035MCTBOM. 3HAYEHUE 300JIOTHYECKUX
3HaHUHU 7151 yenoBeka. [Ipodeccun
YeJIoBeKa, CBI3aHHBIE C 300JI0THEH.
Jlemoncmpayus NOPTPETOB YUEHBIX,
n300pakeHuM, MOJIeeH KUBOTHBIX,
MYJISIKHY )KMBOTHBIX, BJIYKHBIX MperapaToB
U JIpyTroe.

Jlabopamopusvie u npakmuueckue
pabdomepl.

CocTaBieHne peKOMEH/IAIHH 10 COOpy
300JIOTHYECKUX KOJUICKIIUH.

Cocrasienue onvcanuii npodeccuit,
CBSI3aHHBIX C 300JIOTHUEH.

OO6m1as opraHu3aIys >KMBOTHOTO OpraHu3Ma

OHTOMOJIOTHUS, UXTHOJIOTHS,
OPHUTOJIOTHUSI U JIp.

Y cTaHOBIIEHHE B3aUMOCBSI3U

C IPYTUMHU HAyKaMHU.

[IpuMeHeHue OGUOIOTMYECKUX
TEPMHUHOB U MIOHATUI: 300JI0T U,
HKOJIOTHSI, ITOJIOTUS ’KUBOTHBIX,
Naje0300JI0THs U JIp.

PackpsiTre ponu 3HaHUI

O KUBOTHBIX JJISI YEJIOBEKA.
[IposiBnieHne nHTEpEca

K npodeccusiM, CBSI3aHHBIM

C U3YUYECHUEM >KUBOTHBIX
(omucanue mpodeccuii).
O3HakoMIIeHHE ¢ O0ITUMU

U CIEIUATbHBIMH 300JI0THYECKUMU
METOZaMU UCCIICIOBAHUSI.
[IpoBenenue HabMOACHU

C )KMBOTHBIMU: ONUCAHUE 1ENIEH,
BBIJIBUKEHUE TUIIOTES
(IpenoaoKeHui ), MOTydeHHE
HOBBIX (DaKTOB.

Onucanue U UHTEPIPETAIUS JaHHBIX
C IEJIbI0 0OOCHOBAHMS BBIBOJIOB.
OgnasneHue npueMaMu padboThI

¢ Ouonorudeckoit nHbopMaluen u ee
npeoOpa3zoBaHue
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2.2 | OcobenHoctn 3 MHOrOKJIETOYHOCTD. TKaHU JKHUBOTHOT' O HccaenoBanne XUMHUIECKOTO

CTPOCHUS )KMBOTHOM opranusma. CtpoeHue u QyHKIIUH TKaHEH COCTaBa OpraHu3Ma.

KJICTKH JKUBOTHOTO opranu3mMa. Opransl ¥ CUCTEMBbI | BhIsiBIIEHHE CYIIIECTBEHHBIX
OpraHoOB >KMBOTHOT'O opranuizma. dopma MIPU3HAKOB KUBOTHOMN KJICTKH.
TeJa )KUBOTHOT O, CHMMETPHUS TeJa, OmnpezeneHne o BHENTHEMY
pa3Mepsbl Tena. BUY (M300paKEeHUSIM
Jlabopamopusie u npakmuueckue U CXEMaM) OpPraHOMI0B KUBOTHOM
pabomot. KJIETKH.
HccnenoBanne KIETOK OA MUKPOCKOIIOM Onucanue cTpoeHus
Ha BPEMEHHBIX MUKpPOIIpenaparax. 1 JKU3HEACITCIIbHOCTH
CpaBHEHHE PACTUTEIBHON U KUBOTHOMN JKUBOTHOM KJIETKH.
KJICTOK. HccnegoBanue 1noj MUKPOCKOTIOM
N3ydeHune TkaHeN ) KUBOTHBIX J)KUBOTHBIX TKaHEH.

Y cTaHOBIIEHHE B3aUMOCBS3EU
MEXKTy OCOOCHHOCTSIMH
CTpOoeHHS U QYHKIIUSIMU
TKAHEH.

Y cTaHOBIICHHE B3aUMOCBSI3EH
OpPTraHOB U CUCTEM OpraHOB
YKUBOTHOT'O OpPraHu3Ma.
CpaBHEHUE CTPOEHUS OPraHOB
U CUCTEM OPTraHOB KUBOTHBIX.
OOBsiCHEHHE TTPOLIECCOB
KU3HEIECATCITLHOCTH )KUBOTHBIX.
O3HaKOMJIEHUE C YPOBHSAMHU
OpraHu3aIluy KU3HU

Htoro 4acos no teme 4
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3. CTpoeHue u KU3HEAEATEJIbHOCTD *KUBOTHOI0 OPraHu3Ma
Oprann3MeHHbIH YPOBEHb OPTaHU3AIMU KU3HU

3.1 | I[lutanue
y )KUBOTHBIX

3

Humanue y scueomnpix. ITabl IATAHUS
Y )KUBOTHBIX. THUIIBI TUTAHUS. DHAOLMUTO3
1 9K301uT03. Kitetounoe u nosoctHoe
nuuieBapenue. [Ipoucxoxaenue
MUILIEBAPUTEILHON CUCTEMBL. DBOJIOLIMS
NUIIEBAPUTEILHON cUCTEMBL. Paznenenne
MUILIEBAPUTEILHON CUCTEMBI Ha OTIEIIBI.
OcoOEHHOCTH MUTaHUS PACTUTEIbHOSTHBIX
KUBOTHBIX. OCOOEHHOCTH MUTAHUS
XUITHBIX )KUBOTHBIX.

Jlabopamopuwvie u npakmuueckue
pabomeul.

N3yuenue nutanus MpOCTEUILIETO

10/ MUKPOCKOITIOM Ha BPEMEHHBIX
MHUKpOIIperapaTax.

N3ydenune nuTaHusi OTIEIbHBIX
IPEICTaBUTEIIEN PA3IMYHBIX TPYIIIT
YKUBOTHBIX

3.2 | Tpancnopt
y )KUBOTHBIX

Tpancnopt y »KUBOTHBIX. Tpancnopt

y cTpekaromux u ryook. [lomoctn tena

y JKUBOTHBIX. [IporcxokKIeHNE U CTpOEHHE
IIEPBUYHOM NTONI0CTU. PazBuTHe BTOpUYHON
(LICITOMHUYECKO# ) TIOJIOCTH. DBOJIIOIHUS
MOJIOCTEN TeJa Y KUBOTHBIX. OYHKIIMU
IIEPBUYHON ¥ BTOPUYHOU NOJIOCTH TENA.

[IprmeHeHue OMOJOrHYECKUX
TEPMUHOB U MOHSATHIM: OIIOPAa,
JBUYKEHUE, TUTAaHUE, MUILEBAPEHUE,
JbIXaHUE, BBIIEIECHUE, Pa3MHOKEHNE,
pOCT, pa3BUTHE, Pa3aPAKUMOCTb,
NOBEJICHHE U JIP.

Onucanue CTpoeHus

Y )KU3HEAEATEIbHOCTH KUBOTHOTO
OpraHM3Ma: OIopa U ABUKCHUE,
NUTaHUE U MULIEBAPEHHE, JIbIXaHUE
Y TPAHCIIOPT BEILLECTB, BBIJCIICHHE,
PEryJSIIUs U TOBECHHUE,
Pa3MHOXEHUE, POCT U Pa3BUTHE.
OOBbsicHEHHE MPOIIECCOB
YKU3HENIEATEIbHOCTH )KUBOTHBIX.
OOcyx1eHre TPUIUHHO-
CJIEACTBEHHBIX CBSI3€U MEXIY
CTPOCHHUEM U KU3HEIAEATEIBHOCTHIO,
CTPOEHHUEM U CpeAoi OOUTaHUs
YKUBOTHBIX.

HaOmronenus 3a npoueccamu
AKU3HENIEATEITbHOCTH )KMBOTHBIX:
JBIKEHUEM, [TUTAHUEM, JIBIXAHUEM,
MOBEICHUEM, POCTOM U Pa3BUTHEM —
Ha IPUMEPE OJHOKIIETOUYHBIX
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[IpnumHBI BOSBHUKHOBEHUS TPAHCIIOPTHOU
cucteMbl. DopMUpPOBaAHUE KPOBEHOCHOM
cuctembl. OyHKIIMM KPOBEHOCHOW CHCTEMBI.
3aMKHYTBIE U HE3aMKHYTbI€ KPOBEHOCHBIE
cuctembl. CBs3b TUIA KPOBEHOCHOM
CHUCTEMBI CO CTPOEHHEM MOJIOCTH TEJa.
KpoBoobpamenue. Cepatie. DBOOIUS
KPOBEHOCHOM CHCTEMBI Y ITO3BOHOYHBIX
JKUBOTHBIX

3.3 | JIsixanue
Y )KUBOTHBIX

JIpixaHue y ®uBOTHBIX. Mcrionb30BaHne
KHUCIIOPOJa KUBOTHBIMU. uddy3us.
JIpIXaHue NOBEpXHOCTHIO Tena. [[pixanne

Y IBYXCIIOMHBIX KUBOTHBIX. DOPMHUPOBAHUE
JBIXaTENbHBIX OPraHoB. /[pIXaHHE B BOJHOU
cpene. XKaOpwl. J{pIxaHue B Ha3eMHOU
cpene. JlpIxanue npu noMoIIU Tpaxeu.
Jlerkue. DBonrOLNS ABIXATENBHON CUCTEMBI
y IMO3BOHOYHBIX KUBOTHBIX

3.4 | Beigenenue
Y JKUBOTHBIX

Brinenenue y »kuBOTHBIX. OcMoC.
Ocmotunueckoe nasienue. CtpoeHne
BBIJICTIUTEIbHON CUCTEMBI Y )KUBOTHBIX.
OBOJIIONYS BBIACIATEIFHON CHCTEMBI

y )KUBOTHBIX. BriienurensHas cuctema
He(ppUIUATLHOTO THIIA.
[IpoTtonedpuananbHas BbIICIUTEIbLHAS
cuctema. MetaneppuauanbHas
BbIJIeIUTENIbHAsS cucTeMa. CBsI3b CTPOEHUS
BBIJICITUTEILHOM CUCTEMBI C TUTIOM MOJIOCTH

¥ MHOTOKJIETOYHBIX KUBOTHBIX
(uady30puu-TYyPeNnbKku, TapHuH,
JIO’KJIEBOT'0 YEPBsI, MypaBbs, pPbIO,
BOPOHBI | JIp.).

HccnenoBanre moBeIeHUs dKUBOTHBIX
(oc, m4en, MypaBbeB, pbIO, MITHIIL,
MJICKOMUTAIOUIUX )

U GOpMYIUPOBAHUE BHIBOJOB

O BPOKJIEHHBIM U TPUOOPETEHHOM
MOBE/ICHHH.

OO6cyxaeHne pa3BUTHUS TOJIOBHOTO
MO3Ta MTO3BOHOYHBIX KUBOTHBIX

Y BO3HUKHOBEHMSI MHCTUHKTOB
3a00TbI O IOTOMCTBE.

N3yuenune cTpoeHus stillia U pa3BUTHUS
3apOJIBIIIA KYPHUIIBL.

Omnucanue OCHOBHBIX 3TaIrloOB
OHTOT'€HE3a.

PackpeiTe mexanuszma
CaMOBOCIIPOU3BEHHUSI KIIETOK,
CYIIHOCTH MHUTO3a U MEH03a

72

[okyMeHT co3aaH B anekTpoHHow copme. Ne Corn 99 o1 28.04.2026. NcnonHutens: KOHycoBa 3.H.
Ctpanuua 72 n3 118. CtpaHuua co3gaHa: 28.04.2026 17:21

B I/IEKTPOHHbBINA
=® TATAPCTAH



®enepanbHast pabouas nporpamma | brosorus. 7-9 kiaccsl (YriayOIeHHBINH YpPOBEHB)

TCJIA. BBII[eJ'II/ITeJ'IBHBIC CHUCTCMBbI AKTUBHOI'O
Tuna. MajabIurueBbIie COCYIBbI. SBOJ'IIOHI/IH
IMOYCK Yy ITIO3BOHOYHBIX JKUBOTHBIX

3.5 | Onopa u IBMKEHUE y
KUBOTHBIX

Ornopa 1 IBUKEHUE Y )KUBOTHBIX. OpraHbl
JBUKEHHUS y KIETKU. [ mapocratnyeckun
ckener. HapyxHblii ckener. BHyTpeHHHM
ckeneT. PopMUPOBaHUE PHIYAKHBIX
KOHEYHOCTEM, ITPaBUJIO pblyara. JBOJIFOLIMS
OIOPHO-/IBUTATEIbHON CUCTEMBI

y MMO3BOHOYHBIX )KUBOTHBIX. CTpoeHue
MbI. /[Buxkenue B Bojie. 1lnaBanue.
BrirankuBaromas cuna. [InaBarenbHbie
Iy3bIpH. J[BHKEHNE B HA3EMHO-BO3yILIHON
cpene. lloner. [lonbeMHas cuia.
Pasnuunble TUIBI TOETA

3.6 | Perymsauus
KU3HEEATEIHHOCTH
y JKUBOTHBIX

Perynsuus ;xu3HeIeaTeNbHOCTH

y )KUBOTHBIX. HepBHas U rymopasnbHas
perymsinus. OcoOEHHOCTH HEPBHOM
perymsnun. J{uddys3Has HepBHas cucTema.
["anrmuu. LenTtpansHas u nepudepuyeckas
HepBHas cuctema. ledammzanus.
DBOJIIOIMSI HEPBHOW CHCTEMBI

y MO3BOHOYHBIX KUBOTHBIX. [ OpMOHaIbHAS
perymsinusa. OcoOeHHOCTH TOPMOHAIBHON
perymsnuu. [Ipumepsl HepBHON

Y TOPMOHAJILHOM Peryssiiuu

Hroro uacoB 1o reme

18
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4. PazHooOpa3ue >KUBOTHBIX

4.1 | JIByxcimonHbIe
U TPEXCIIONHBIE
YKUBOTHBIE U UX
OCOOEHHOCTH.
JIByxcioliHbIe
YKUBOTHBIE

Tun Crpekaromue,

win Kumeunononoctasie. Oco0eHHOCTH
KJIETOYHOM OpraHu3aluu. DMUAEPMUC

U ractpojiepmuc. CTpekaTeabHbIe KIETKU.
JKM3HEHHBIN [IUKII CTPEKAOIIUX.
®opmupoBanue Meay3bl. JKU3HEHHBIN TUKIT
CIU(GOUIHBIX U TUPOUTHBIX METY3.
Kopansr.

Jlabopamopuvie u npakmuyecxkue
pabompl.

N3ydeHune cTpoeHus U KU3HEEATEIbHOCTH
TUAPBI.

N3y4yeHne XMMUYECKOTO COCTaBa CKEJETa
KOJIOHUAJIbHBIX KOPAJJIOBBIX MOJIUIIOB

BrlsiBieHre XapaKTepPHBIX
MPU3HAKOB, CTPEKAIOIINX:
CIIOCOOHOCTH K pereHeparuu,
MOSIBJICHUE HEPBHOM CETH

U B CBS3M C TUM pe(IeKTOPHOTO
TIOBE/ICHHUS U JIP.

VY cranapnuBaHue B3aUMOCBSI3U
MEXIY OCOOEHHOCTSIMU CTPOEHUS
KJIETOK TeJIa CTPEKAIOIINUX U UX

G YHKIUSAMH.

PackpeiTie ponu 0ecrosnoro

Y TIOJIOBOT'O Pa3MHOXKCHHSI B )KU3HU
CTpPEKAIOIIHX.

OOBsICHEHNE 3HAUCHUS CTPEKAIOITUX
B IIPUPOJIC U KU3HU YETIOBEKA.
HccnenoBanue ctpoenusl,
MIEPEIBIDKCHUSI ¥ TTUTAHUS TUJIPHI

4.2 | TpexcioiiHbie
YKUBOTHBIEC

@opMHUPOBAHUE TIOJIOCTH TEIA.
OcoO6eHHOCTH U (PYHKLIUK BTOPUIHOMN
noyiocTu Tesa. Opranbl BbIICICHUS:
poToHePPUANHN U MEeTaHEDPHUIUH.
OO1muMif MIaH CTPOEHUS TPEXCIOMHOTO
AKHUBOTHOT0. OCOOEHHOCTH OpraHu3aluu
TPEXCIIONHBIX JKUBOTHBIX. bunarepanbHas
(IBYCTOPOHHSIS1) CHMMETpPHUSI.
[lepBUYHOPOTHIE )KUBOTHBIE.

BrisiBieH1e XapaKTepHBIX MPU3HAKOB
TPEXCIIONHBIX )KUBOTHBIX.
HccnenoBanne Npu3HaKkoB
IPUCIIOCOOJIEHHOCTH K Cpejie
OOUTaHMSI TPEXCIONHBIX )KUBOTHBIX,
apryMEeHTUPOBaHUE 3HAUCHMUSI
MPUCTIOCOOIEHHOCTH
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TpoxodopHsbie kuBOTHBIE. JIMHSIOIIKE
YKUBOTHBIE. BTOPUYHOPOTHIE KUBOTHBIE

43

Tun [1mockue yepBu

Oco0eHHOCTH OpraHU3aluy IIOCKUX
YepBeU Ha ITPUMEPE MOJIOYHOU IUIAHAPUH.
CrtpoeHue MOKpOBOB U KOXKHO-MYCKYJIBHOTO
Mmeiika. [Tapenxuma. Ctpoenue
MULLEBAPUTEIbHON, BBIACIUTEIbHON

W HepBHOU cucteM. [Ipucmocobaenue
IJIOCKUX YEPBEN K Mapa3uTU3MY.
Cocanpmuku. JKU3HeHHBIN [TUKIT
MIEYEHOYHOT' 0 COCANBIIMNKA. JIEHTOUHBIE
yepBU. JKU3HEHHBIN LUK ITUPOKOTO
JIEHTENA U ObIYbero (CBUHOTO) IICITHS.
[pyrue npeacraBuTenv napa3suTHIECKUX
iockux yepseil. [Ipopunakruka
3a00JIeBaHH, BBI3BIBAEMBIX TIJIOCKUMU
YEpBSMH.

Jlabopamopusie u npakmuueckue
pabomot.

N3ydyeHne )KU3HEAeATeIbHOCTH, BHEIITHETO
Y BHYTPEHHETO CTPOEHUS IPECHOBOIHBIX
TUIOCKUX YEpPBEM.

N3yueHue cTpoeHUs Mapa3suTUUECKUX
IJTOCKMX YE€PBEN HA BIAXKHBIX Mpenaparax

BrisiBiieHHE XapaKTEepHBIX MPU3HAKOB
TUIOCKUX YEpPBEH.

Ornpenenenue N0 BHENTHEMY BUTY,
CXeMaM U OMHUCaHUSIM
MPEACTABUTEIICH TIIOCKUX YEPBEM.
HccnenoBanve npu3HaKkoB
MIPUCIIOCOOJIEHHOCTHU K CpeJie
OOUTaHMS TIJIOCKUX YEepPBEH,
apryMEeHTHPOBAHUE 3HAYCHUS
PUCTIOCOOJIEHHOCTH.

AHaJIU3 ¥ OIICHUBAHUE BIUSHUS
(hakTOpOB pUCKA HA 37]0POBbE
YyeJIoBeKa, MPEeAYIPEKICHUE
3apa)K€HUsI TUIOCKUMU YEPBSIMHU

4.4

Tun Kpyribie yepBu

OCOOEHHOCTH OpraHu3aluu KpyriibIX
yepBed. CTpoeHne KPYTJibIX YEpBEn
Ha MPUMEpPE YEII0OBEUECKON aCKapHIbI.

BrlIsiBiIeHUE XapaKTEPHBIX PU3HAKOB
KPYTJIBIX YEPBEU.
OrnpeneneHue no BHENIHEMY BHUY,
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[10KpOBBI M KOKHO-MYCKYJIbHBIN MEIIIOK
HeMaroJ. JInapka. CtpoeHue

1 (YHKIIMOHUPOBAHUE CUCTEM OPTaHOB
HeMaTox. JKN3HEHHBIN IIUKII YEJIOBEUESCKOMN
acKapubl.

Jlabopamopuvie u npakmuueckue
pabomot.

N3ydeHune cTpoeHUs 4eII0BEUECKOU
(CBUHOI) acKapu/Ibl

CXeMaM U OMHUCaHUSIM
IIPEACTABUTEIICH KPYIJIBIX YEPBEH.
HccnenoBanre npu3HaKkoB
MPUCTIOCOOJIEHHOCTH K Cpelie
OOUTaHUS y KPYTJIbIX YEPBEH,
apryMEHTUPOBAaHUE 3HAYCHUS
MPUCTIOCOOJIEHHOCTH.

AHaJIU3 ¥ OLICHUBAHUE BIUSHUS
($haKkTOpPOB pUCKA HA 3I0POBBE
YeJoBeKa, MPeAYyNpexICHUE
3apaxKE€HUs KPYrJIbIMU YEPBIMU

4.5 | Tun Kosgpuatbie
4epBU

Oco0eHHOCTH OpraHU3aIuy KOJIbYaThIX
YEpBEU Ha MPUMEPE AOKIECBOTO YEPBSI.
CtpoeHne NOKPOBOB U KO)KHO-MYCKYJIbHOTO
Memka. Opranu3anys oJIOCTH TeNa.
CrtpoeHue nuileBapuTeIbHOM,
KPOBEHOCHOM, BBIJICJINTEIIbHOM U HEPBHOMU
cucrteM. Pa3MHOXKEHNE KONBYATBIX YEPBEU.
Pa3nooOpa3ue Konpb4aThiX YepBEH.
Jlabopamopuvie u npakmuyeckue
pabompl.

N3y4yeHne BHEITHETO U BHYTPEHHETO
CTPOCHUS T0KIEBOTO YEPBS.

N3ydeHne BHENTHETO U BHYTPEHHETO
CTPOCHUSI MEAULIMHCKOUN THSIBKHU.
N3ydenue cTpoeHusi MHOTOLIETHHKOBBIX
yepBeu

BrlIsiBiieHUE XapaKTEPHBIX PU3HAKOB
KOJIbYaThIX YEPBEU.

OrnpeneneHue no BHENIHEMY BHUNY,
CXEMaM U ONUCAHUSAM
MPEJICTABUTEIIEN KOJIbYATHIX YEPBEU.
HccnenoBanve npu3HaKkoB
MPUCTIOCOOTIEHHOCTH

K cpejie OOUTaHUs y KOJbYaThIX
4YepBel, apryMEHTHPOBAHUE
3HAYEHUSI MPUCIIOCOOICHHOCTH.
Hccnenosanue pediekcon
JOKJIEBOTO YEPBSI.

O0ocHOBaHUE POJIU YEepBEM

B MOYBOOOPA30BaHUU
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4.6 | Tun Mommocku 3 Oco0eHHOCTH OpraHu3aluy MOJUTIOCKOB. Onrcanue BHEIIHETO U BHYTPEHHETO
CrpoeHue Tena MOJUTFOCKOB. Penyknus CTPOEHHUsI MOJIIIFOCKOB, ITPOLIECCOB
LEJIOMHAYECKOM MTOJIOCTH: TPUYHHBI XKU3HEIEATEIbHOCTH.

v nocaeacteuss. GopMupoBaHre MAHTUHHOW | Y CTAHOBJIEHUE B3aUMOCBSI3U
MOJIOCTH U pakoBUHBL. CTpoeHue CTpOEHHS U 00pa3a KU3HU
1 (YHKIIMOHUPOBAHUE CUCTEM OPraHOB C YCIOBHUSIMU OOUTAHMS HA IPUMEPE
MOJUTIOCKOB. PazHo0o0pasne MOJIIHOCKOB. IpencTaBuTesied Tuna Moo CKH.
JIBycTBOpYaThIe MOJUIIOCKU. bproxoHorue HaOmronenue 3a nuranuem
MOJUTIOCKH. [ 0JIOBOHOTME MOJUIIOCKH. OpIOXOHOTMX M JIBYCTBOPUYATHIX
Jlabopamopuvie u npakmuyeckue MOJUIIOCKOB B IIIKOJIbHOM aKBapuyMe,
paoomeul. OIpE/EJICHUE TUIIOB TUTAHUS.
N3ydyeHue BHENTHETO U BHYTPEHHETO HccnenoBanue pakoBUH 0€33y0KH,
CTPOEHHS ABYCTBOPYATOr0 MOJUIFOCKA. IIEPJIOBULIBI, IPYIOBUKA, KaTYILIKH,
N3ydyeHune BHEMIHETO U BHYTPEHHETO pamasbl ¥ Ki1accu(puuupoBaHue
CTPOEHUSI OPIOXOHOIOI'0 MOJITFOCKA. PAKOBUH I10 KJaccaM MOJIIFOCKOB.
N3ydyeHune BHEMIHETO U BHYTPEHHETO VY cTaHOBIEHHE B3aUMOCBSA3U MEXIY
CTPOEHHSI TOJIOBOHOTOT'O MOJUTFOCKA. paccesieHueM 1 00pa3oM KU3HU
N3ydyeHne cTpoeHns paKkOBUH MOJUTFOCKOB MOJUTFOCKOB.

O0ocHOBaHUE POIH MOJIJIIOCKOB

B IPUPOJE U XO3AMCTBEHHOU

eI TSIILHOCTH JIIOACH.

ApryMeHTHpOBaHHUE MEP MO OXPaHEe

PEAKUX BUAOB MOJUTFOCKOB

4.7 | Tun Ynenucronorue 12 Oco0eHHOCTH OpraHu3aluu BrIsABiIeHHE XapaKTEpHBIX IPU3HAKOB
yieHncToHorux. [liman ctpoenus IIPEICTaBUTEIIEH TUIIA
YJIEHUCTOHOTOI' 0 KUBOTHOTO. Peykuus YneHucToHorue.

BTOPUYHOM MOJIOCTH T€JA: IPUYNHBI Onucanue npencTaBuTeNEH KIIacCoB
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U nocneAcTBusl. Pa3nenenue tena

Ha oT1enbl. KOHeYHOCTH YJIEHUCTOHOTHX.
CrpoeHue U (PyHKIIMOHUPOBAHUE CUCTEM
OpPTraHOB YJIEHUCTOHOTUX. OpraHbl 4yBCTB
YJIeHUCTOHOTUX. OCHOBHBIE TPYIIIbI
YJIEHUCTOHOTUX.

Knacc PakooOpasubie. CTpoeHue

U MopdoJIorHus pakooOpa3HbIX HA IPUMEpPE
peuHoro paka. PazHoo6pasue
paKooOpa3HbIX.

Knacc [laykoo6pa3zubie. CTpoeHue

1 Mop(doorus naykooOpa3HbIX Ha TPUMEPE
nayka-kpectoBuka. PazHoobpazue
ayKOOOPa3HBIX.

Kinacc Hacexkomble. CTpoeHH€E U BHELIHSS
Mopdonorusi HacekoMbix. KoHeuHocTn

Y POTOBBIE aIlNapaThl HACEKOMBIX.
JKv3HEHHBIN LMK HACEKOMBIX.
Hacekomble ¢ HEMOJIHBIM MPEBPAILIEHUEM.
HacekxoMmble ¢ MOJTHBIM IIPEBPAILIEHUEM.
Kykonka. OCHOBHBIE OTpsI/Ibl HACEKOMBIX
C HETIOJIHBIM NIPEBPALLIEHUEM:
[TpsmokpsLbie, [TomyxkecTKOKpbLIbIE,
Bum u ITyxoeasl. OTpsabl HACEKOMBIX

C MOJHBIM MPEBPAIICHUEM:
Kectkokpbuibie, [lepenonyaTokpbLbIe,
JBykpbuIbIe, YenmyekpbuibIe,

bioxwu.

(Pakoob6pa3usie, [laykoobpasHsie,
Hacexompble) 1o cxemam,
HU300paXKEHUSIM, KOJIICKITUSIM.
HccnenoBanne BHEIIHETO CTPOCHUS
MAaMCKOro ’kyKa, OIMCaHNE
O0COOEHHOCTEH €ro CTPOCHUS Kak
MIPECTAaBUTEIS KIIacca HACEKOMBIX.
OOcyxaeHue pa3HbIX THIIOB
Pa3BUTHSI HACEKOMBIX

C UCII0JIb30BaHNEM KOJIJIEKIIMOHHOT O
Marepuasa Ha mpumepax 6aboduku
KaITyCTHHUIIBI, PDKETO TapaKkaHa u
Ip., BBISIBIIEHUE MPU3HAKOB CXOZCTBA
U Pa3ITUIHsL.

Y cTaHOBIEHHE B3aUMOCBS3U
CTpOEHHS U 00pa3a XKU3HH

C YCJIOBUSIMUA OOWTaHUS Ha pUMEpPE
MPECTaBUTEICH K1acca HACCKOMBIX.
OOcyxaeHue 3aBUCUMOCTH 3/I0POBbs
YeJIOBEKa OT YWICHHUCTOHOTUX —
NEPEHOCYNKOB MHPEKIINOHHBIX
(kemieBoit HIIEDATUT, MATIAPUS U
JIp.) ¥ Iapa3uTapHbIX (4ECOTOUHBIN
3yJIeHb U JIp.) 3a00JIeBaHUH, a TaKKe
OT OTPAaBIICHUS SIOBUTHIMU
BEUIECTBAMHU (TapaHTYI, KapaKypT

u Jip.).

Onucanue MHOrooOpaszus
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Jlabopamopuvie u npakmuyeckue
pabdompl.

N3y4yeHne BHENTHETO CTPOEHNUS

¥ KOHEYHOCTEN pakooOpa3HbIX.

N3ydeHune BHYTPEHHETO CTPOCHHUS
pakooOpa3Horo.

N3ydeHue cTpoeHusi poOTOBOro anmnapara

Y KOHEYHOCTEW HaceKomoro. M3yuenune
BHYTPEHHETO CTPOEHHSI HACEKOMOTO.
M3ydeHune BHEIIHETO CTPOEHUSI U OMOJIOTUn
HAaCEKOMBIX Pa3HbIX OTPSJIOB.
OmnpeneneHue NpeacTaBUTENIeH Pa3IMIHbIX
OTPSZI0B M CEMEWCTB HACEKOMBIX

C MCMOJb30BAHUEM OIpEIETUTENCH

YJICHUCTOHOTHX.

OOBbsicHEHNE 3HAUCHMS
YJICHUCTOHOTHUX B TIPUPOJC W KU3HU
yeJIoBeKa.

OBnajzieHue npueMamu padboThl

¢ Ouonorudeckoit nHbopManuen u ee
npeoOpa3oBaHue

4.8 | Tun Xopnoseie

Oco0eHHOCTH OpraHU3aluu XOPIOBBIX
KUBOTHBIX. [IpU3HAKH XOPIOBBIX
JKUBOTHBIX: TJIOTKA C )KaOCPHBIMH IIECIISIMH,
XO0p/a, HepBHAs TpyOKa, SHIOCTHIIb,
MOCTHATAIbHBIA XBOCT. [TonocTe Tena
XOPAOBBIX KUBOTHBIX.

[Toatun I'omoBoxopaossie. CTpoeHHE

U KU3HEACATEILHOCTD JaHIIETHHKA.
Jlabopamopusie u npakmuueckue
pabomepl.

M3ydeHne BHEITHETO M BHYTPEHHETO
CTPOCHMS JIAHIICTHUKA Ha (DUKCUPOBAHHBIX
npemapaTrax

Onrcanue CTpOEHUs U TPOLIECCOB
KU3HEAEATEITbHOCTH KUBOTHBIX
IPYII aHAMHUWA U AMHHOT.
BrlIsiBiIeHHE XapaKTEPHBIX PU3HAKOB
CUCTEMATUYECKUX I'PYIIT XOPIOBBIX.
HccnenoBanne CTpOCHHUs JIAHLIETHUKA
Ha TOTOBBIX MUKPOIIPENaparTax.
Omnucanne MHOroo0pasust JKUBOTHBIX
Thmna XopI0BhbIE.

HccnenoBanue cTpoeHUs JIAHIIETHUKA
Ha FOTOBBIX MUKPOIIpEnaparax
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4.9 | PaznooOpa3zue
U DBOJTIOIIHS
MO3BOHOYHBIX
YKUBOTHBIX

OO6u1uit 0030p CTPOCHUS U PA3BUTHUS
MO3BOHOYHBIX JKUBOTHBIX.

®opmupoBanue ckenera. Koctu u xpsiu.
OTtnensl Tena NO3BOHOYHBIX )KUBOTHBIX.
BucnepanbHbiil U TYJIOBUIIHBINA OT/IEJIBI.
OCHOBHBIE TPYIIIIBI TO3BOHOYHBIX
YKUBOTHBIX. becuentoCTHbIE U
yenmocTHOpoThIe. JKabepHbie 1yru,
dbopMUpOBaHUE YEITIOCTEH.

OCOOEHHOCTH CTPOEHUSI CUCTEM OpPraHOB
MO3BOHOYHOTO *UBOTHOT0. [lon0oCcTh TEna.
[TumeBaputenbHas cucrema. KpoBeHocHas
cucreMa. /[prxarenbHasi cucrema.
MertanedpuaraibHas BbIICIUTEIIbHAS
cuctema (mouyku). Heprast Tpyoka. Otaenbl
HEPBHOW CUCTEMBI

Onrcanue CTpOEHUs U IPOLIECCOB
KU3HEIEATEIbHOCTU IT03BOHOYHBIX
JKUBOTHBIX.

BrIsABiIeHHE XapaKTEPHBIX IPU3HAKOB
MTO3BOHOYHBIX

4.10 | Hagkmacc Pei0bI

Oco0eHHOCTH CTPOEHUS U OpraHU3aIlun
pbIO Ha MIpUMepe PEeYHOro OKyHs. Yerrys
pr10. Ckenet poid. CTpoeHue
MMUIIEBAPUTEIIBHOM, KPOBEHOCHOMN

U BbIIENUTENbHON cucTeM. JIpixanue y phio.
2Kabps1 pb16 1 sxabepHBIN armapar.
Hepsnas cuctema pb16. Opransl 4yBCTB
pbI0. bokoBast muHuA. XpsAUIEBbIE PHIObI.
Oco0eHHOCTH CTPOEHUS

¥ )KU3HeeATenbHOCTH. KocTHBIE PHIOHI.
Jlydyenepsle U jonacTenepblie pblObl.

HccnenoBanre BHEIIHETO CTPOCHUS
pBIO HA TIPUMEPE KUBBIX 00BEKTOB;
BHYTPEHHETO CTPOEHUS PbIO

Ha BJIQKHBIX Mpenaparax.
BrlsiBieHHE XapaKTepHBIX MPU3HAKOB
KOCTHBIX PBIO.

Y cTaHOBIIEHHE B3aMMOCBS3U
BHEIIHETO CTPOCHUS U CPEebl
obutanus pei0d (oOTekaemas popma
Tena, HaJTM4YKUe CIU3U U JIp. ).
Onucanue T1aBaTeIbHOTO MY3bIPS
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Jlabopamopnuvie u npakmuueckue
pabdompl.

W3ydeHune BHENIHETO U BHYTPEHHETO
CTPOCHHUS PHIOBI.

M3ydeHue ckenera KOCTHBIX M XPSIIIEBBIX
pBIO.

N3ydyenue pazHooOpasust pbio.
Omnpenenenue Bo3pacta pblo 1o yelye

PBIO KaK THAPOCTATUYECKOIO OpraHa.
OOBbsicHEHHE MEXaHU3Ma
HOTPY>KEHUS U BCIUIBITUS PbIO

B BOJHOU CpeJIe.

Onucanue MHOrooOpasus pbio.
O6ocHOBaHUE POJIK PHIO B MPUPOJIE
Y )KM3HU YEJI0BEKA.

OmnucaHue SKOJIOrMYECKUX IPYI
poIO.

AprymMeHTHpOBaHHE OCHOBHBIX
MIPaBUJI TIOBEJICHUS B TIPUPOJIE

IIPH JIOBJIE PBIOBI (BpEMsi, MECTO

u Jip.).

Omnucanue 3HaYeHUS pbIO B IPUPOJIE
Y )KM3HH YeJIOBeKa

4.11 | Beixog no3BOHOYHBIX
Ha cymy. AMpuouu,
WA 3€eMHOBOIHBIE

[IpennochUIKM BBIXO/1a TO3BOHOYHBIX

Ha cymy. @POpMUpPOBAHUE PHIYAKHON
KOHeUHOCTH. OCOOEHHOCTH CTPOCHHUS

W opranuzainuu ambuouil Ha TpuUMepe
TpaBsHOU JsATymKu. CkeneT ampuoui,
OTJIeJbl TO3BOHOYHUKA. [IniieBapuTenpHas
cucrema y ampuouii. CtpoeHue
KPOBEHOCHOW CHUCTEMBI U pa3/ieJICHHE KPOBU
y aMpuouil (apTepralibHbIA KOHYC).
Jlpixanue y aMpuOuii, posb 4eIHOCTHOTO
anmapara. KoxHoe 1bIxanue.
dopmMupoBaHKE TYTOBHIIHBIX MMOYEK U UX

BrisiBlIeHHE XapaKTEPHBIX MPU3HAKOB
MpEeJICTAaBUTEIICH Ki1acca
3eMHOBOJIHBIE.

HccnenoBaHue cKeneTa JISITYIIKH.
BrisiBnenue uept
MPUCTIOCOOIEHHOCTH 3€MHOBOIHBIX
KaK K Ha3€MHO-BO3/1YIIIHOM,

TaK ¥ K BOJTHOM cpejie OOMTaHus.
Onrcanue npencTaBuTeNER Kiacca
10 BHEIITHEMY BU]TY.

O6ocHOBaHUE POJIM 36MHOBOIHBIX
B [IPUPO/JIE U KU3HU YEJIOBEKA.
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ocobennoctu. HepBHas cuctema. Oprassl
qyBCTB. KU3HEHHBIN UK aM(UOni.
['onoBactuk. Heorenus y ampuduii

u peryisiuus Mmeramopdosa. OCHOBHbIE
rpynnsl aMPuOuii.

Jlabopamopuvie u npakmuyeckue
pabomot.

N3ydeHune BHEIIHETO U BHYTPEHHETO
CTPOEHUS JISITYILIKH U TPUTOHA.
N3y4yeHne ckenera JSTrynKH.
W3yuenre nHANBUAYAIbHOTO PAa3BUTHS
3eMHOBOJTHOTO

AprymMEHTUPOBAHUE MEDP 10 OXPAHE
PEAKUX BUAOB 3€EMHOBOIHBIX

4.12 | AMHHOTEL.
Pentunuu, unu
[Ipecmbikaromuecs

[Ipucnoco6ieHnst TO3BOHOYHBIX JKUBOTHBIX
K Pa3BUTHIO Ha Cyle. 3apObIIIEBbIE
000s10ukH U Ux GyHKIHU. OCOOEHHOCTH
CTPOCHUS U OPraHU3alNU PENTUIIAN

Ha NPUMEPE MPBITKOU SIEPULIBL.
OCOOEHHOCTH CKelleTa 1 KOHEYHOCTEH
pentwiui. ['pynnas kierka. JBuxeHue y
pentuiuid. [IumesapurenbHas cucrema.
KposenocHas cucrema. Kpyru
KpPOBOOOpAIIEHUS U pa3/IeieHHe KPOBU

B JKEyI0UKe cepaua. [[pIxanue penTuimii.
DOopMUPOBAHUE TA30BBIX TOYEK U UX
ocobenHoctu. HepBHas cucrema. Opranbl
4yyBCTB. Pa3MHOXXEHWE U pa3BUTHE
pentunuidi. OCHOBHBIE TPYIIIbI PENTHIINAMN.

BrlIsiBiieHUE XapaKTEPHBIX PU3HAKOB
MIPEACTaBUTEIIEH Kilacca
[IpecMmbIkaromuecs.

Omnucanue 4epT NpUcIocoOIEHHOCTH
IIPECMBIKAIOUIUXCS K BO3YILIHO-
HA3€MHOU Cpeje.

CpaBHEHUE 36MHOBOJHBIX

Y IIPECMBIKAIOIIUXCSA 110 BHELTHUM

Y BHYTPEHHUM IPU3HAKAM.
O0ocHOBaHUE OIrPAaHUYEHHOCTH
pacnpocTpaHeHUs1 36MHOBOIHBIX

Y TIPECMBIKAIOUIUXCS B IPUPO/IE.
Onucanne MHOrooopasus Kiacca
IIpecMbikaromuxcs.

Omnpenenenrie poiau
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Jlabopamopusie u npakmuueckue
pabdompl.

W3ydeHune BHENIHETO U BHYTPEHHETO
CTPOCHHUS SIIEPHUIIBI.

N3ydeHue ckemnera sAiepulbl.
N3ydyenue pazHooOpasus
MPECMBIKAIOITUXCS

MPECMBIKAIOIIUXCS B IPUPOJIC

Y KU3HU YEJIOBEKA.
AprymMeHTUpPOBaHUE MEP 10 OXPaHe
penxux BuaoB IIpecmbikaronmxcs

4.13 | IItunsr

OCOOEHHOCTH CTPOEHHUS U OPraHU3aALNUN
ITHI] Ha IPUMEPE CU30T0 IoIyosl.
[TpucniocoGnenus NTUL K MOJIETY.

Ilepss. Pa3BuTue nepa, CTpyKTypa IepbeB.
Tunsl nepreB. OcCOOEHHOCTH B CTPOCHHUH
ckernera. LleBka, npskka. PopMHUpOBaHHE
kuiist. OCOOEHHOCTH CTPOEHUS
MUILIEBAPUTENLHON cuCcTeEMBL. CTpoeHHUE
KPOBEHOCHOM cUCTEMBI. Pa3nieneHue
KpoBHU B cepaue. Kpyru kpoBooOpaiieHus
y ntull. OCOOEHHOCTH JIbIXaTeIbHON
cucTemsl. Bo3nymiasle Memku

U napabpoHxu. MexaHu3M JBOMHOTO
npixanus. CTpoeHre HEPBHOM CUCTEMBI.
Pa3Butne mo3zxeuka. OprueHTanus NTULL.
Oprassl yyBCTB. BrienurenbHas cucrema.
PazButue nruu. CtpoeHue gitua.
dopmupoBaHHUE SHIEBBIX 000J0YEK.
IToBenenue ntui. TokoBaHue.
®opMUpOBAHUE THE3.

Onucanue BHEUTHETO U BHYTPEHHETO
CTPOEHMUSI, TPOLIECCOB
KU3HENIEATEIbHOCTH TITHII.
HccnenoBanre BHEIIHETO CTPOCHUS
ITHUI] Ha Pa3gaTOYHOM MaTepuae
(nepps: KOHTYpHBIE, TyXOBBIE, MTYX);
OCOOEHHOCTEN CTPOEHHUSI CKeleTa
ITHII.

OO6cyxaeHue uepT
IPUCIIOCOOJIEHHOCTH MITHUIL K MOJIETY.
ObocHOBaHME CE30HHOTO TOBEICHUS
NTHLL.

ConocraBiieHHE CUCTEM OPraHOB
MPECMBIKAIOITUXCS U MTHII,
BBISIBJICHUE OOIINX YEPT CTPOCHUS.
Onrcanue 3K0N0rHYECKUX TPYIII
ITHII.

O06ocHOBaHUE POJIU MTHI]

B IIPUPO/IE ¥ JKU3HU YEJIOBEKA.
Onucanue Mep 1o OXpaHe NTHIL.
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Jlabopamopusie u npakmuueckue
pabdompl.

N3yueHue BHEIHETO U BHYTPEHHETO
CTPOCHMUS NTULL.

N3ydeHue ckernera nTULbL.

N3yueHue BHENTHETO CTPOEHUSI U TIEPHhEBOTO
MTOKPOBA IITHII.

N3ydeHue cTpoeHus sila nTuil.
Ornpezenenue NTUIL C UCTIOIb30BaHUEM
ONpeNeIUTENEH

OBnajzieHue npuemMamu padboThl
¢ Ouonorudeckoit uHGpopmalen
U ee npeobpa3oBaHue

4.14 | Mnekomnuraroime

Oco0eHHOCTH CTPOEHUS U OpraHu3alun
MJIEKOIUTAIONINX Ha TIPUMEpE TOMOBOI
mbiu. @opmuposanue mepcta. CTpoeHue
BoJioca. Tumbl Bosoc. CallbHbIE U TTIOTOBBIC
xkene3bl. CKeneT MIEKOIUTANIUX.
OcoOeHHOCTH CTPOCHUS CKeTeTa
KoHeuHocTel. 3yoHas cucrema. CBs3b
3yOHOW CHCTEMBI C TUTIOM ITUTAHMUSI.
Pa3nooOpasue 3yOHBIX CUCTEM.
[TumeBapurtenbHas cucrema
miekonuTaroumx. OcoOeHHOCTH CTPOCHUS
MUIIEBAPUTEITHHON CHCTEMbI

y PaCTUTEIHHOSTHBIX MJIEKOITUTAIOIHX.
CrpoeHune KpoBeHOCHOU cucTtembl. Kpyru
KpoBooOpamieHus. JlpIxareiapHas cucTemMa.
CTpoeHue Ierkux, aabBeOIPHOE JbIXaHuUE.
Huadparma. TymoBUIITHBIE TOYKA

BrisiBiieHre XapakTepHbIX MPHU3HAKOB
JKUBOTHBIX KJIacca MIIEKOIHUTAIOIIHE.
HccaenoBanue ocoOeHHOCTEH
CKeJIeTa MJICKOITUTAIOIINX
0COOEHHOCTEH 3yOHON CUCTEMBI
MJICKOITUTAIOIIHUX.

Y CcTaHOBJIEHHE B3aUMOCBS3EU MEXKITY
Pa3BUTHEM T'OJIOBHOTO MO3ra
MJIEKOITUTAIOIINX U UX IMOBEICHUEM.
KnaccudunupoBanue
MJIEKOITUTAIOITUX TI0 OTPsIaM.
BrisiBienue uept
MPUCIIOCOOJIEHHOCTH
MJIEKOITUTAIOUIUX K cpeie OOUTAHUSI.
Onrcanue 3K0N0rHYECKUX TPYIII
MJICKOITHTAFOIIINX.

OOCyxJIeHHE POJTH MJICKOITUTAIOIINX
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1 He(PPOHBI MJICKOMTUTAIOIIUX.
OcoOeHHOCTH HEPBHOM CHCTEMBI
MJlekonuTarouux. Opraibl 4yBCTB.
Pa3BuTne MaeKonuTaronux.
dopmupoBanue miareHTbl. OcoOeHHOCTH
nJiareHTapHoro nuranus. Cucrema
mitekonuTaromux. [Teppozsepu. Cymuateie
mitekonuTaromue. Ilnanenrapusie
miekonuraroue. CoppeMeHHasi cucrema
MJICKOITHTAIOIIINX.

Jlabopamopuwvie u npakmuueckue
pabomepl.

N3ydyeHnue crpoeHust yepera u 3yOHou
CHUCTEMBI Pa3JIUYHbBIX MJICKOMUTAIOIINX.

N3ydenune pazHOo0Opa3usi MICKOMUTAIOIIUX.

N3yuenue cTpoeHus CKeleTa
MJICKOTTUTAFOIITHAX

B IIPUPO/JIE ¥ JKU3HU YEJIOBEKA.
Omnucanue Mep 1o oxpaHe
MJIEKOIUTAIOLIUX.

OsnageHue npueMamu padoThI

¢ Ouonorudeckoit HHGopMaluen u ee
npeoOpa3oBaHue

Hroro uacoB 1o reme

64

5. 3BO.]'HOIII/IH H 3KO0J0ruf ;KNBOTHBIX

5.1 | DBosronus
U DKOJIOTUSA
KUBOTHBIX

7

DBOMIOIMS 0E€CTIO3BOHOYHBIX KUBOTHBIX.
DBOJIOLMS XOPJOBBIX >KUBOTHBIX.

Cpena oOuTaHusl U SKOJIOTMYECKasi HUIIA.
Dxonornyeckue GpakTopbl. AOMOTUYECKHUE,
OMOTUYECKHUE U aHTPOIIOTEHHbIE (DaKTOPBHI.
OCHOBHBIE PKOJIOTHYECKHE 3aKOHBI.

3aKOH OoNTUMYMa. 3aKOH JIUMUTUPYIOIIETO
dakTopa. 3aKOH IKOJIOTHUECKOI

Onucanue cpesl 0OUTaHus,
3aHUMAaEeMbIX )KHBOTHBIMU,
BBISIBJICHUE YEPT
MPUCIIOCOOJIEHHOCTHU KUBOTHBIX

K cpejie OOuTaHusI.

BrlsiBieHHE B3aUMOCBSI3U KUBOTHBIX
B IIPUPOIHBIX COOOIIECTBAX.
YcTaHoBIIEHHE B3aUMOCBS3U
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WHJIUBUIYaTbHOCTU BUOB.
[Tpucnoco6yieHust OpraHu3MoB.

Bopanas cpena oOuranus. XapakTepucTHKa
BOJHOM cpenbl. [lmoTHOCTH M TemniepaTypa
BOJIbI. COJIEHOCTEH BOJIOEMOB.
PacTBOpMMOCTH KHCIOPO/Ia U YIIIEKUCIOTO
ra3a B BoJie. MOpCKH€E OPraHU3MBbl.
IImankToH, HEKTOH, OeHTOC. OCOOEHHOCTH
CTPOCHUS IUIAHKTOHHBIX OPraHU3MOB.
[Ipucnoco0ieHus K >KMU3HU B TOJIIE BOJBI.
OcoOEHHOCTH CTPOSHUS U OMOJIOTUH
OCHTOCHBIX Opranu3MoB. [IpecHOBOIHbIE
opranu3msl. [IpoGieMbl OCMOPETYIISIITUH.
[IpucnocobyieHnst OpraHu3MoB K KU3HU

B MOPCKOM Y IPECHOU BOJIE.
BTOpn4yHOBOIHBIE OPTAHU3MBI.
DopMHUPOBAHUE IIIABHUKOB

Y TUIaBaTEIbHBIX MTEPETIOHOK.
HazemHo-BO3yIIIHAS cpesia OOUTaHUS.
XapakTepUCTHUKA HA3EMHO-BO3YITHOU
cpenbl ooutanusi. [[ITOTHOCTH U BIaXXHOCTh
cpeabl. BbIXo/1 )KMBOTHBIX Ha CYIIY.
[Tpumepsl aganTanuii K HA3EMHBIM
yCJIOBUSIM oOuTaHusi. @opMHUpOBaHUE
JIETKUX, MaJIbIIUTUEBBIX COCYJIOB

Y KYTUKYJIbl Y YJIEHUCTOHOTHX.
®opMUpPOBAHUE KOHEYHOCTEH.

YKUBOTHBIX C paCTCHUSIMH, TpHOaMH,
JUIIAHHUKAMU U OaKTepUsIMU

B MIPUPOJIHBIX COOOIIIECTBAX: 1IETH
U CETH MUTAHUSs, TTUIIECBbIC
(Tpoduueckue) ypoBHHU.

Onucanue KOMIOHEHTOB
HKOJIOTMYECKON CUCTEMBI.
O60cHOBaHUE POJIM KMBOTHBIX

B IIPUPOIHBIX COOOIIECTBAX.
BrisiBrieHne uept
MPUCITOCOOJIEHHOCTHU MTHI]

Y MJICKOITUTAIOUIUX IO PUCYHKAaM,
Tabnuiam, pparmeHtaM GpuiILMoB

K cpesie 0OuTaHus (IKOJIOTUYECKHE
TPYIIIBI ITULL U MJIEKOTTATAOIIINX ).
Y cTaHOBIIEHHE OCHOBHBIX
3aKOHOMEPHOCTEHN PaCIPOCTPAHEHUS
YKUBOTHBIX 110 IJIAHETE.

Onucanue KUBOTHBIX TPUPOTHBIX
30H 3eMJIu
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OcoOEHHOCTH IBIXaHMS M BOJTHOTO OajlaHca
Yy Ha3eMHBIX OPraHU3MOB. AanTanuu

K MOJIETY y NTHUII, HACEKOMBIX U
pykokpbuibiX. [IpaBunio Amniena. [TpaBuiio
beprmana.

[TouBeHHas cpeia OOUTaHUS.
XapakTepUCTHUKA ITIOYBEHHOM CPEJIbI
ooutanusi. OCOOEHHOCTH CTPOCHHUS

Y aJIanTally TOYBEHHBIX OPTaHU3MOB.
AJlanrtaiuu KoJab4aThIX YepBel, HACEKOMBIX
Y TTI03BOHOYHBIX )KUBOTHBIX K TOYBEHHOM
cpelie 0OuTaHus.

Opranu3meHHas cpesia 0OUTaHuUs.
XapakTepuCTUKa OPraHU3MEHHOU CPEBI
obutanus. [Ipucnocobienust oprann3MoB
K Mapa3uTusmy. BzaumooTHOLIEHUS
napasuT—xo3auH. [Tapasursl

Y MMapa3uTOU/Ibl. DKTOMAPA3UTHI

v sHJonapa3utel. [lapazutnueckue
IJIOCKUE, KPYTJIbIE, KOJbYaThIE YEPBH.
[lapazuTndecKkne 4JICHUCTOHOTHE.
DopMUPOBAHUE TTPUCOCOK U KPIOYBEB.

D opMUPOBAHUE TIOTHBIX TOKPOBOB.
Penykuusi CEHCOPHBIX OPraHoOB U APYTUX
CUCTEM OPraHOB.

Jlemoncmpayuu *KVBBIX KUBOTHBIX,
qyyer, KOJUIEKIUN, pa31aTOYHOTO
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Marepuana, MyJsDKeH 1 Mojeel, Tabmuil,
CJIali10B, BUACO(PUIBMOB U CAUTOB
HNHuTepHeTa, MOKa3bIBAKOIINX
MPUCTIOCOOJIEHHOCTD YKUBOTHBIX

K YCJIOBHUSM CpPe€Jibl OOUTAHUS, LIETIH U CETH
MUTAHUS B DKOCUCTEMAX, paclpoCTpaHEeHUE
YKMBOTHBIX B IPUPOJIHBIX 30HAX 3EMIIH,
reorpaduueckux Kapt (KUBOTHBIA MU
3emMin).

Jlabopamopusie u npakmuueckue
pabdomepl.

N3ydenune npupoJHOro cooOecTna:
COCTaBa U CTPYKTYPHI.

DKCKypCHsl WM BUICOIKCKYPCHSL.
Ce30HHBIE SIBJICHUS B 5KU3HU )KUBOTHBIX

Hroro uacoB 1o reme

6. /KNBOTHBIC U YeJI0BEK

6.1

JKuBOTHBIE
U Y4EJIOBEK

Bo3zaeticTBue yesoBeka Ha JKUBOTHBIX

B PUPOJIE: MPSIMOE U KOCBEHHOE.
[TpoMbICTOBBIE KUBOTHBIC (PHIOOJIOBCTBO,
oxota). BeieHne npomeIcia > KMBOTHBIX
Ha OCHOBE HAY4YHOTr'O MOJIXO0AA.
OpomaniHuBaHHUE )KUBOTHBIX. JlUKHe
MPEJKU JOMAIIHUX >KMBOTHBIX. CeNeKIus.
[Toponsl. UckyccTBeHHBIN OTOOD.
KoHnTtpacTHbie (hOpMBI 5)KUBOTHBIX

10 OJJHOMY W TOMY K€ IIPU3HAKY

PackppiTie 6Momornyeckux
TEPMUHOB U TIOHSTHIA:
OJIOMAIlTHUBAHUE, CEJICKIHs, OPOAa,
UCKYCCTBEHHBII 0TOOD,
CHHAHTPOITHBIE BUJIBI, (DEHOTHII,
TeHOTHUI, OMOTEXHOJIOT s, KIETOUHas
Y T€HHasl MHXEHEpUsl, KIIOHUPOBAHHUE.
OOBbsicHEeHUE 3HAUCHUS JOMAIIHUX
KUBOTHBIX B IPUPOJIE U JKU3HU
YeioBeKa.
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B Ipejienax ogHoro Buja. Knonuposanue
JKUBOTHBIX. KileTOUHbBIE, XpOMOCOMHBIE
1 TEHETUUECKHE TEXHOJIOTHHU B CO3JIaHUH
HOBBIX TTOPO/]I CEJIbCKOXO35IMCTBEHHBIX
JKUBOTHBIX.

3HaueHNE JOMAITHUX KUBOTHBIX B )KU3HU
yenoBeka. JKuBOTHEBIE
CEIIbCKOXO3SIUCTBEHHBIX YT OJIUH.
[ITunesoactso. JKUBOTHOBOJICTRBO.
Pacnipoctpanennbie nHGEKIIMOHHbBIE
3a00J1eBaHUs y IOMAIIHUX KUBOTHBIX.
Onu3zootun. [IpuHuunsl TPpoPUIAKTUKU
Y JICYCHUS PaCIpOCTPaHEHHBIX
WH(EKIIMOHHBIX 3a00JI€BAHUM JTOMAIITHUX
JKUBOTHBIX. JKHBOTHBIC-BPEIUTEIIHN, METOIbI
OOpBOBI C JKUBOTHBIMHU-BPETUTEIISIMH.
["opon kak cpena oOuTaHus, CO3IaHHAsS
yeioBeKoM. CUHAHTPOMHBIC BUIBI
JKUBOTHBIX. ATanTanus >KUBOTHBIX

B YCIIOBUSIX Topojaa. Boccranoienue
YUCJIEHHOCTHU PEIKUX BUJIOB KUBOTHBIX:
0c000 OXpaHsieMble IPUPOIHBIC
tepputopun (OOIIT). buochepnsbie
pe3epBatbl. KpacHasi KHUTa 5KUBOTHBIX
Poccuun. Mepsbl coxpaHeHust

1 BOCCTaHOBJICHMS )KUBOTHOT'O MHUpA.
Jlemoncmpayuu qy4en, KOJUIEKINHN,

Ommcadane OCHOBHBIX
MH(EKIIMOHHBIX 3a00JICBaHUM
’KHBOTHBIX U 00OCHOBaHHE
MIPUHIIUIIOB KX MPOQUIAKTUKN

U JICUEHUS.

Ob60cHOBaHUE METOJI0B OOPHOBI

C )KHBOTHBIMHU-BPEIUTEIISIMH.
Onucanue CHHAHTPOITHBIX BHJIOB
0eCIO3BOHOYHBIX 1 MO3BOHOYHBIX
’KHBOTHBIX.

BrisiBieHue 4ept aganTanuu
CHHAHTPOIHBIX BUOB K TOPOJICKIM
YCIIOBHSM JKU3HHU.

OOcyxIeHrEe BOITPOCOB CO3TaHUS
MMUTOMHHKOB JIJIS1 0€3TOMHBIX
’KHBOTHBIX, BOCCTAHOBJIEHHUS
YUCJICHHOCTH PEJIKMX KUBOTHBIX
Ha OXPAHSICMBIX TCPPUTOPHUSIX.
OOCyXxaeHUE poJId HAYKH

0 )KUBOTHBIX B IIPAKTUYCCKOM

eI TSIILHOCTH JIIOACH.
ApryMeHTHpPOBaHUE OCHOBHBIX
MIPABIIT TTIOBEJICHUS B TIPUPOJIC

B CBSI3U C OEpEKHBIM OTHOIIICHUEM
K )XUBOTHOMY MUDPY
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Ta0IuI, CIai0B, BUACOPUIHLMOB U CAUTOB
HNHuTepHeTa, MoKa3bIBAIOIIUX OXPAHIEMbIX
Y TIPOMBICIIOBBIX JKHBOTHBIX, CITOCOOBI
pPBHIOOIOBCTBA, OXOTHI, AKKJIMMATH3AINT

Y pa3BE/ICHUS JOMAITHUX )KUBOTHBIX,
’KMBOTHBIX CEIbCKOXO035IMCTBEHHBIX
Yroaui, criocoObl OXpaHbl PEIKUX
JKUBOTHBIX, IPUBJICYECHUS U OXPaHbI
YKUBOTHBIX TOPO/JIA.

Jlabopamopusvie u npakmuueckue
pabdomepl.

N3y4yeHne HaCEKOMBIX-BPEAUTEIEH
CEIIbCKOXO03SIMCTBEHHBIX KYJBTYP.
HaGmromeHus 3a nTuiiaMu B rOpOJCKON
cpene

Htoro yacos 1o reme 3
OBILIEE KOJIMYECTBO 102
YACOB I10 ITPOTPAMME

90

[okyMeHT co3aaH B anekTpoHHow copme. Ne Corn 99 o1 28.04.2026. NcnonHutens: KOHycoBa 3.H.

Ctpanuua 90 n3 118. CtpaHuua co3gaHa: 28.04.2026 17:21

B I/NEKTPOHHbBIA
=® TATAPCTAH



®enepanbHast pabouas nporpamma | brosorus. 7-9 kiaccsl (YriayOIeHHBINH YpPOBEHB)

9 KJIACC
HanmenoBanue
No KomnnuecTBo OcHOBHBIE BUJIBI NEITEILHOCTH
W pa3ziesioB U TEM 4ACOB [IporpammHoOeE conepxkaHue S —
y4eOHOTr 0 TIpeIMeTa
1. BBenenue
1.1 | BBenenue 1 Cucrema OMOJIOTUYECKHUX HAYK, O3HaKOMJIEHHE C CUCTEMOU
M3YyYalollNX YEJI0BEKa: IUTOJIOTUS, OMOJIOTMYECKUX HAYK O YEJIOBEKE.
TUCTOJIOTHS, YMOPHOIIOTHS, TCHETHKA, PackpbITHE CYIIHOCTH HAyK
aHTPOIIOJIOTHsI, aHATOMUS YEJIOBEKa, 0 4YesoBeKe (aHaToOMuH, (PU3UOJIOTHH,
(bU3HOIJIOTHS YEIOBEKA U IPYTHE aHTPOIIOJIOTUH H JIP.).
MEIUIIUHCKUE HAYKH. Y cTaHoBIE€HUE B3aUMOCBS3U HAYK
[Ipodeccuu, cBsi3aHHBIE C HAYKAMU O YEJIOBEKE C IPYTUMH HAayKaMH.
0 yesioBeke. [lepcrekTuBbI pa3BUTHUSA [IposiBneHue uHTEpECa
3HaHUM 00 OpraHu3Me YeJIOBEKE U €T K npodeccusimM, CBI3aHHBIM
CBA3SIX C OKPYKAIOLIEN CPEION. C U3YYEHHUEM Y€eJIOBEKa (OMUCaHue
JleMoHCTpanus Tabiuil, cnaiaos, npodeccuii)
BUJICOPUIBMOB U caiiToB MHTEepHETAa,
MTOKa3bIBAIOIIMX Pa3HbIC OMOJIOTHYSCKUE
JTVCHMUIUIMHBL, CBSI3AHHBIE C U3yYEHUEM
YeJoBeKa, MpoQeccuii, CBI3aHHBIX
C U3YYEHUEM OpraHu3Ma 4ejioBeKa
U MEIUIIMHOU
HTtoro gacoB 1mo treme 1
2. O0mmi 0030p KJIETOK U TKAHEH OPraHu3Ma 4ejI0oBeKa
2.1 | OOMeH BelecTB Kak 7 OOMeH BellecTB KaKk OCHOBA YKU3HU HccnenoBanre XUMHYECKOTO COCTaBa
OCHOBA >KU3HHU yesoBeka. benku, Tunubl, yrieBoabl, opraHusma.
YyeJIOBEKa HYKJIEMHOBBIE KUCJIOTHI, BrisiBiieHUE CyI1I€CTBEHHBIX
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HU3KOMOJICKYJISIPHBIEC COCTUHCHHSI,
BKJIIOYAsi BATAMUHBI. XUMUYECKOE
CTpOCHHE, OCOOCHHOCTU U (DYHKIIHH
OCJIKOB, JINITHIOB, YIJICBOJIOB,
HYKJICMHOBBIX KHUCJIOT

Y HU3KOMOJICKYJISIPHBIX COCAMHEHUH.
AT® — yHuBepcalibHasl SHEPreTUYecKas
BastoTa KiaeTku. OO01iee NoHsITHE

o karabonm3me (Ha mpruMepe KIETOYHOTO
JBIXaHUS, HAYWHAS C TIOJITOTOBUTEIHHOTO
JTamna) U aHaboJmM3Me (Ha mpuMepe
Pa3TMYIHBIX OMOCHHTE30B, MMPOUCXOISIIIAX
B KJieTke). CpaBHEHHE KJIETOYHOTO
JbIXaHUs U OpoxeHus. Perymsius
OCJIKOBOTO, YIIICBOAHOTO, JTUITHHOTO
ooMmeHa. [Ipsimbie U 0OpaTHBIE CBS3H

B perysiiuu. Poib pepMeHTOB 1 TOPMOHOB
B TIpolieccax oOMeHa BemiecTB. Hapymenus
OMOXMMUYECKUX MPOIECCOB B KIIETKE:
aBUTaMHUHO3bI, 1e(EKTH B paboTe
OTIPE/ICIICHHBIX ()EPMEHTOB U JIPYroe

MIPU3HAKOB KIIETKH.
PackppiTHe TEPMUHOB U IOHATHM:
O€JKH, TUTTUIBI, YTIICBOIBI,
HYKJIEMHOBBIE€ KUCJIOTbI, BUTAMUHBI,
OOMEH BEILIECTB.

OnucaHue )XU3HEAEATEIIbHOCTH
KJIETKH YEJIOBEKa.

OnpeneneHne Npu3HaKOB
ABUTAMHUHO30B, TUTIOBUTAMUHO30B
Y TUIIEPBUTAMUHO30B

2.2 | Huronorus

[uTonorust. MHOrooOpasue KIeToK U uxX
mupdepenuumanya. IMOpUOHATbHbBIE
CTBOJIOBBIE KJIETKH, HHAYLMPOBAHHbBIE
IUTIOPUITIOTEHTHBIE CTBOJIOBBIE KIIETKH,
CTBOJIOBBIE KJIETKH B3pPOCJIOIO YEJIOBEKA.
Knerounsie KOHTaKkThl. MOJEKYIISpHBIE

OrnpeneneHue o BHENTHEMY BUTY
(M300paKEHUSIM U CXEMaM )
OpPraHOMJIOB KJIETKH YEJIOBEKa.
PackpeiTe TEpMUHOB

Y TOHSITUU «KJIETOUYHOE SIAPO»,
«XPOMOCOMBD», «T€HbI», ICJIICHUE
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OCHOBBI OTBETa KJIETOK Ha CUTHAJIEI.
[Tonsarue xnerouHoii ruoenn. JIumur
KJIETOYHBIX JEJIEHUH, o0I1Iee
MIPEJICTABJICHHE O CTAPEHUHN Ha KJIETOYHOM
U MOJICKYJISIPHO-0MOJIOTHYECKOM YPOBHE.
OO611ee MOHATHE O PAKOBOM
TpaHchOpMaIUK KIETOK.

Jlabopamopusie u npakmuueckue
pabdomepl.

[IpocMOTp IEKTPOHHO-MHUKPOCKOTUYECKHUX
dotorpaduii mpenapaToB CTPOCHUS KICTKH
1 MEKKJICTOUYHBIX KOHTAaKTOB

u quddepeHImpoBKa KIETOK,
«CTBOJIOBBIE KJIETKU

2.3 | Tunbsl TKaHEN
OpraHu3Ma 4ejaoBeKa

Tunbl TKaHEW OpraHu3Ma 4esIoBeKa:
SIUTENNATbHASI, HEPBHAS, MBILLICYHAS,
COCIMHUTENIbHAA TKAHU. XapaKTEPUCTHUKA
U kiaccudukamnuu nutenueB. HepBuas
TKaHb: HEUPOHBI U Heliporausa. CTpoeHue
u ¢usuonorus Heripona. [loTeHIman nmokos
Y noTeHLman aencteus. [Iposenenue
HepBHOro umnyinsca. Kinaccudukarms

¥ MEXaHU3MBbI pa0OThl CHHAIICOB.
HelipomenuaTopsl U UX pELENTOPBHI.
MpbllieuHast TKaHb: CKEJIETHAsA, CEplIeUHast
v rinagkas. CTpoeHue COKpATUTEILHOTO
arnrapara nonepeYHO-MOI0CATHIX MBIIIII.
MonekynsapHble MEXaHU3MbI COKPAIICHUS
u paccnabsienus. OTIu4us TIaaKoN

KnaccudunupoBanue TkaHe

Ha OCHOBE WX MPHU3HAKOB.
BhIsIBIICHHE OTIAMYUTEITBHBIX
NPU3HAKOB PA3IMYHBIX TKaHEH.
OOcyx1IeHue CBOMCTB BO30YIMMBIX
TKaHEM.

HccrnenoBanne THCTOIOTHYECKUX
XapaKTEPUCTUK MPETnapaToB
Pa3IMYHBIX TKAHEH

93

[okyMeHT co3aaH B anekTpoHHow copme. Ne Corn 99 o1 28.04.2026. NcnonHutens: KOHycoBa 3.H.

Ctpanuua 93 n3 118. CtpaHuua co3gaHa: 28.04.2026 17:21

B I/IEKTPOHHbBINA
=® TATAPCTAH



®enepanbHast pabouas nporpamma | brosorus. 7-9 kiaccsl (YriayOIeHHBINH YpPOBEHB)

MYCKYJIaTypbl OT MOIEPEYHO-TIOTOCATOMN.
®duznoaorusi BO30yIUMOCTH

Y COKPAaTUMOCTH TJIaJKON MBIIIIEYHOU
Tkanu. CoeTMHUTENbHAs TKaHb: CBOMCTRA,
Pa3JIMYHBIE TUIIBI KJIETOK, XapaKTEPUCTUKA
MEKKJIETOYHOI'O BEIIICCTRA.
Knaccudukarus coefuHUTEIbHBIX TKAHEH:
COOCTBEHHO COCIMHUTEIbHBIC TKAHH, TKAHU
BHYTPEHHEMN CPEJIbl, XPSIIEBAsl TKAHb,
KOCTHAs U IPyTHE.

Jlabopamopusvie u npakmuueckue
pabomeul.

MuKpOCKONMMPOBAHUE MPENAPATOB
OCHOBHBIX THUIIOB TKaHEH

Hroro yacoB o teme 19
3. HepBHas cucrema
3.1 | HepBHas cucrema 8 Krnaccudukaius HepBHOM CUCTEMBI. Onrcanue HEPBHOM CUCTEMBI, €€

[lenTpanbHas u nepudepuieckas HepBHas
cucreMa. CTpoeHne HepBa, 00OTIOUKH,
kiaccuduxaius HepBoB. CTpoeHHe
CIIMHHOTO ¥ TOJIOBHOT'0 MO3ra. O yHKIIUU
OTJENI0OB CIIMHHOTO Mo3ra. [IpoBosiiue
MyTU CIUHHOTO MO3Tra. AHATOMUS
TOJIOBHOTO MO3Ta: MPOAOITrOBaThI MO3T,
CTBOJI MO3Ta, CPETHUNA, TPOMEKYTOUHBIH,
nepeaHuit Mmosr. CTpoeHre Mo3xeuka

¥ KOPBI OOJIBIINX MOJTYIIapUH.

OpraHMu3alluy U 3HAYCHUS,
HEHTPAJILHOTO U epudepuuecKkoro,
COMAaTUYECKOr0 U BET€TATUBHOTO
OTJZICJIOB; HEUPOHOB, HEPBOB,
HEPBHBIX y3JI0B; pe(hJICKTOPHOUTYTH;
CIIMHHOTO U T'OJIOBHOT'O MO3ra, UX
CTpoeHUs U (HYHKIMA; HAPYILICHUM

B pabOTe HEPBHOW CUCTEMBI; UX POJIU
B PETyJSIIUU (PU3HOJOTHIECKUX
GbyHKIIMI OpraHu3mMa.
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DYHKIIUU OTJEIOB TOJTOBHOTO MO3Ta U UX
yacren. YepernHoMOo3roBbie

Y CIIMHHOMO3TOBbIE€ HEpBbI. CoMaTHnyeckas
Y BEereTaTuBHAasl HepBHas cucteMa. LIeHTpbl
COMATUYECKOW U BETETATUBHOU CUCTEM

B LICHTPAJIbHOM HEPBHOU CUCTEME.
Pednexropnas nyra. PednexkropHoe
konb1l0. Heliponnas cets. Knaccudukanuu
pedIIeKCOB: MOHO- ¥ TIOJIMCHHANITUYECKUE,
0€3yCIIOBHBIE U YCIOBHBIE U JPYTHE.

Ponb nccnenoBannit N.I1. I1aBnoga.

OynkuoHanbHbie cucTemsbl [LK. AHOXuHA.

Hcnonb3oBaHue npuHIIKMIA padOThI
HEUPOHHBIX CETEU B HCKYCCTBEHHOM
WUHTEIIEKTE.

Hapymmenust paboThl HEPBHOW CHCTEMBI.
Heliponerenepauy 1 COBpEMEHHBIE
MeTonbl ux aedenus. MucynbT. Jlekapcersa,
MPOXOJIAIIME U HE TPOXOSIIUE Yepes3
remaTodHIedanTnueckuit 6apbep. MeTo bl
MCCJIEIOBaHUS MO3rOBOI aKTUBHOCTH

Y CTPOEHUS CTPYKTYP HEPBHOW CUCTEMBI:
anekTpodHuedanorpadus, perucTparus
aAKTUBHOCTH PA3JIMYHBIX OTAEJIOB MO3ra,
MarHUTHO-PE30HAHCHAas ToMorpadus,
KoMITbIOTepHast ToMorpadus. Unarepdetic
MO3I-KOMIBIOTED.

OObsicHeHue pedIeKTOPHOTrO
IpUHLIKIIA PAaOOTHI HEPBHOU
CHCTEMBI; OpraHu3aliy TOJIOBHOTO
Y CIUHHOTO MO3Ta, UX (PyHKITH;
OTJIMYUTENbHBIX TPU3HAKOB
BEreTaTUBHOTO M COMaTHYECKOTO
OTJICJIOB HEPBHOUN CHCTEMBI.
CpaBHeHHE O€3yCIIOBHBIX

U YCJIOBHBIX peIIeKCOoB.
HccnenoBanue 0TEI0B TOJIOBHOTO
Mo3ra, OOJIBIINX MOJyIIapuil
yesoBeka (1o MyJisbKam).
OOcyxJieHue HEPBHOM peryIsiliiu
IPOLIECCOB KUZHEACSITETbHOCTU
OpraHu3Ma 4esioBeKa.

BrisiBieHrEe TpUYUH HapyLIEHUs
paboThl HEPBHOU CUCTEMBI
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Jlabopamopuvie u npakmuueckue
pabdompl.

N3yueHue rucToaornyeckux mpenaparoB
OpraHOB HEPBHOU CHUCTEMBI.

N3ydyeHne cTpoeHus TOJI0BHOTO MO3ra
Ha MakeTax

Hroro uacoB 1o teme

4. CeHCOpHBIE CHCTEMBI

4.1 | CeHCOpHBIE CUCTEMBI

CTpoeHHre CEHCOPHBIX CUCTEM: PELENTOPHI,
TIPOBOJIAIIAS YaCTh, OTAET KOPBI,
OCYIIECTBIITIOIINN 00paboTKyY
undopmarmu. Knaccudukamms
PELIETITOPOB: IKCTEPOPELIETITOPHL,
UHTEPOPEIENTOPbI, IPONPUOPELENTOPHL,
MEXaHUYECKue, TeMIEpaTypHEIE,
XUMHUYECKHUe, 00JIEBbIC U IPyTUe
penienitopbl. COMaTOCEHCOPHAsl CUCTEMA.
Crpoenue ri1a3a. 3puTelibHbIE PEUENTOPBI
(manouku u Konboukn). dusnyueckue

Y XUMUYECKHUE OCHOBHI BOCTIPUSTHS CBETA.
YepHo-0enoe u 11BeToBOE 3peHue. CTpoeHue
cetuaTku. [IpoBenenue u o6paboTka
3PUTETHHOTO CUTHANIA. AKKOMOIAIHSI.
bunokynspuaoe 3penue. Hapymenus 3peHus
U UX MpUYUHbI. 3a00JeBaHus I1a3a
(KOHBIOHKTUBUT U IPYTHE) U UX

Onucanue opraHoB 4yBCTB

U OOBSICHEHHE UX 3HAYCHUSI.
OOBbsicHEHHE MyTel nepenadn
HEPBHBIX UMITYJILCOB OT PELENTOPOB
710 KJIETOK KOPbI OOJIBIINX
MOJTYLIAPHH.

HccnenoBanue CTpoeHUs ri1as3a 1 yxa
Ha MYJBDKaX.

Ornrcanue opraHoB PaBHOBECHS,
MBIIIEYHOTO YYBCTBA, OCSI3aHUSA,
OOOHSIHUS U BKYCa.

AHanu3 1 OlleHUBaHHUE BIUSHUS
(haKkTOpOB pUCKA HA 3I0POBBE
YeJoBeKa.

Onucanue npuurH 3a00JIeBaHUN
OpraHoB 3pEHUS U CIIyXa.
O6ocHoBaHuE Mep NMPOPUITAKTUKH
HapyILIEHUN OPraHOB 3pEHUS U cliyXa

npoduIaKTUKa.
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CoBpeMEeHHBIC METOIBI JICUCHHS
HapyIICHUH 3peHUs: Ja3epHas KOppeKIus,
3aMeHa XpycTallnKa, KIeTOUYHas Teparus,
MIPOTE3UPOBAHKE TJIa3a U JPYTHE.
CTtpoeHne HapyHOTO, CPETHETO

U BHyTpeHHero yxa. Koptues opras.
MexaHu3M BOCIIpUATHS U 00pabOTKH
3BYKOBBIX BOJIH. CBSI3b LIEHTpA CiIyXa

u 1ieHTpa peun. Hapymienus ciyxa u ux
NPUYUHBIL. 3a00JIeBaHUS OPTaHOB CIIyXa
(oTuT M Apyrue 3a00NeBaHUs) U UX
npodunakTuka. COBpeMEHHBIE METOBI
JICUCHUS HAPYIICHUM clTyXa: CITyXOBOM
anmapar, MpoTe3UPOBAHUE U TPYTHE.
AHaTtoMus 1 (PU3HUOIOTHS BECTUOYIISIPHOTO
anmapara. OTOIMTOBBIN anmapar.

Opransl BKyca, OOOHSHUS, MBIIIICYHOTO

¥ KOKHOT'O YYBCTBA: aHATOMMUS

U (PU3HOJIOT S, UX HAPYILICHHUS.
Jlemoncmpayus pa3dOpHBIX MOZIEIEH I1a3a
U yxa.

Jlabopamopmuvie u npakmuueckue
pabomepl.

W3ydeHune cTpoeHUs opraHa 3peHus

(Ha MYJISDKE U BIIQXKHOM ITperapare).
N3ydenue ctpoeHust opraHa ciyxa

(Ha MYJISDKeE).
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N3ydeHue rucTonornyeckux rnpenaparon
OpPraHOB YyBCTB

Hroro uacoB o teme

5. DHAOKpUHHAA cUCTEeMA

5.1 | ODOHnoKprHHAA
cucreMa

OmnpezenieHre 1 OCHOBHBIE XapaKTEPUCTUKU
ropMmoHoB. Kitaccudukarus ropMOHOB

M0 XUMUYECKOMY CTPOCHHIO.
Krnaccuduxkarus perentopoB ropMOHOB.
MonekynsipHble MEXaHU3MBbI JE€HCTBUS
TOPMOHOB Ha KJIETKU-MUIIICHHU.
DHIoKpUHHAS (QYHKIIHS TUTTOTAIaMyca.
Keneswl BHyTpeHHeH cekperiuu (runodus,
smudu3, MUTOBUIHAS Kee3a,
NapanMTOBUIHBIE JKeJIe3bl, HAAMOYEUHUKN),
BbIJICIISIEMbIE UMW TOPMOHBI U UX (PYHKITUH.
JKenesbl cMENIaHHOW CEKPELUH
(mopKenyi0uHas kKenes3a, MoJOBbIe
JKeJIe3bl), BBIICJISIEMbIE UMU TOPMOHBI U UX
bynkiuu. ['unoranamo-runoduzapHbie
KOHTYPbI PEryJISALNU A TETbHOCTU
HEKOTOPBIX KEJI€3 BHYTPEHHEN CEKPEILIUH.
Hapyiiienusi, cBI3aHHbBIE C TUIIO-

U runepHyHKIUSIMUA TOPMOHOB. Buib
caxapHOro 1uadera u UX OCIOKHEHUS.
Kiierounast Tepanus B JICUEHUH
SHJOKPUHHBIX 3a00JIeBaHu. MuKcenema.
[Ipoune opranbl U TKaHU, BBIJECISIONINE

KnaccuduuupoBanue xene3

B OpraHU3Me YeJIOBeKa Ha jKelie3bl
BHYTpEHHEHN (9HIOKPHUHHBIC),
BHEIIHEN U CMEIIIAHHOW CEKPELIHHU.
CpaBHeHuE kene3 BHYTPEHHEM,
BHEIIHEW W CMEIIAHHON CEKPELUH.
Onucanue HAOKPUHHBIX
3a00J1€BaHUM.

BrisiBrieHrEe NpUYMH HApYLIEHUN

B paboTe HEPBHOW CUCTEMBI

Y SHJIOKPUHHBIX JKEJIe3.
OO6cyxaeHne ryMmopaabHOM
PETYISILIMU TIPOLECCOB
KU3HENIEATEIbHOCTH OpraHu3mMa
YeJioBeKa
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TOPMOHBI: TTIOYKH, CEPILIE, KETYTOUHO-
KUIIIEYHBIN TPAKT, )KUPOBAsI TKAHb

U IpyrHe.

Jlabopamopusvie u npakmuueckue
pabomel.

M3ydyeHue rucToinoruueckux mpemnapaTon
SHIOKPUHHBIX OPTaHOB

Hrtoro yacoB no treme

6. [loBenenune

6.1 | IloBeneuue

PedekTopHas Teopus moBeaeHus.
HacnencTBeHHble 1 HEHACIEICTBEHHBIE
dbopmbl moBeneHus. [Ipocreitmme
ycloBHbIE pediiekcel. UHCTpyMeHTabHOE
u apyrue Gopmel 00yuenus. Leas. Motus.
Pednexce. [TorpedbHOCTD. Peduekc miemmn

o IlaBnoBy. JIuHaMU4YeCKU CTEPEOTHUII.
NMnopusTHHT. OUKCHPOBAHHBIE KOMIUIEKCHI
B XEHN. CUTHAIbHBIE CUCTEMBI.

Peun. Mruinienue. I1amMsaTh U ee BUABI.
KoruutuBHble QyHKIIMY HEPBHOW CUCTEMBI.
Ponp pa3HbIX OTZETOB TOJIOBHOI'O MO3Ta

B PETyJISIIM JBUKECHUN, CHA

1 0OIPCTBOBAHUS U JIPYTUX CHOKHBIX
rponeccoB. MexaHn3Mbl BOSHUKHOBEHHUS
sMmouui. HeliporymopanbHas peryssnus
IIOJIOBOTO noBeAeHus. Hapymenuns
MOBEJICHHUSI, X CBA3b C pabOTON HEPBHOM

N3yaenue pediekTopHOM TEOpHHN
TTOBEJCHUS.

Ornrcanue yCIOBHBIX pe(IICKCOB.
OOBsiCHEHHE KOTHUTHBHOM
NeATEeIIbHOCTH YeJIOBeKa.
OO6cyxIeHre MEXaHU3MOB
BO3HUKHOBEHUS SMOIIUM.
BbIsiBIeHHE TPUYMH HAPYIICHUS
TTOBEJCHUS
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u BHI[OKpI/IHHOﬁ CHUCTCM, COBPCMCHHBIC
MCTOAbI JICUCHUA

Hroro uacoB o teme

4

7. OnopHO-ABUTraTeJbHbINA anmapar

7.1 | Koctu

4

Koctu. AHaToMust KOCTH: HaJIKOCTHHUIIA,
BHYTPEHHEE BEIIECTBO KOCTU. OCTEOH.
Knaccudukarus kocreit. Poct koctei.
CoeauHEHUsT KOCTEH: TOJIBUKHBIE,
MOJIYIIOABUKHBIE, HEMTOABUKHbBIE. CTpoeHHe
CyCTaBa U CYCTaBHOM CYMKH.

OceBoli CKeNeT: yeper, MO3BOHOUYHUK,
pebpa, rpyauna. Koctu numeBoro

1 MO3TOBOT'O OTJE0B uepena. OTaemnsl
MMO3BOHOYHHKA, OCOOCHHOCTH CTPOCHUS
MO3BOHKOB B Pa3HbIX OTJIEaX,
MEKIIO3BOHOUYHbIE coeMHEHUS. CTpoeHuE
IPYAHOU KJIETKH.

CxkeneThl IOSICOB KOHEUHOCTEH

1 CBOOOJHBIX KOHEUHOCTEH:
AHATOMHYCCKHE OCOOCHHOCTH BXOISIINIX
B MX COCTaB KOCTEH.

Hapymenus cTpoeHust CKENETHOM CHCTEMBL.
Bo3pacTHble n13MEHEHMS, OCTEOTIOPO3.
TpaBMmbl. 3a00J1€BaHUS OTIOPHO-
JIBUTATEIBLHOIO afapara, CBI3aHHbIE

¢ psiMmoxoxkaeHrueM. CoBpeMEHHBIE
WHBa3UBHBIC 1 HEMHBA3UBHBIC METOIbI

OOBsiICHEHNE 3HaYCHUS OTIOPHO-
JIBUTATEJILHOTO armapara.
HccnenoBanue CTpOeHUsT KOCTEM.
KnaccuduiupoBanue TUIIOB KOCTEH
1 UX COCIMHEHUM.

Onucanue OTAEI0B CKeJleTa
YeJI0BEKa, X 3HAUYCHU,
0COOEHHOCTEN CTPOCHUS U (PYHKIIHIA.
OrneHnBaHue BIUSHUS (PAKTOPOB
pHCKa Ha 3JI0POBbE UEJIOBEKA.
Omnwncanne u UCIOIb30BaHUE
MPUEMOB OKa3aHUsI TIEPBOM MOMOIIU
MIPU TPaBMax OMOPHO-ABUTATEILHON
CHCTEMBI
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JICUCHUSI: TIPOTE3NPOBAHUE CYyCTABOB

U MEXIO3BOHOYHBIX JUCKOB, UCITPABJICHHE
KPUBU3HBI IO3BOHOYHHKA U JPyTHE.
Jlemoncmpayus ckeneTa 4yeIoBeKa, yeperna,
KOHEYHOCTEH, TTO3BOHKOB, PACIHIIOB
KOCTEH.

Jlabopamopusie u npakmuueckue
pabomot.

W3ydeHune cTpoeHuUs CKelleTa 4esioBeKa

Ha MakeTax

7.2 | MpInsl

Mpinel. Pabota MBI IO IEPEMEIIEHUIO
KOCTHBIX pbl4aroB. MBbIIIIIbI,
MPUKPETUIAIOMINECS ABYMsI KOHIIAMU WM
OJTHUM KOHIIOM K KOCTAM. MuUMHUYecKue
MBIIIIBI KAK TPUMEP MBIIIII,

HE NPUKPEIUIIOIINXCS K KOCTSM.
Mpimia KaKk opras JIOKOMOIIHH.
OO00I0YKH MBIIIIIBL.

Cyx0XW1ns U CBSI3KH. J[BUTaTeabHbIe
€IMHULBL. MBIIIIBI-CHHEPTUCTBI

1 aHTaroHuctel. HepBHas perymsnus
pa0oTs! MplIIL. Poibs cIMHHOTO

MO3ra, MO3K€4Ka 1 KOpPbI OOJIBILINX
MOJTyLIapUH.

OCHOBHBIE MBIIIIIIBI TENA YETOBEKA.
Haubonee pacnpocTpaHeHHbIE TPABMBI
MBIIIEYHON CUCTEMBI U METOJIBI UX

KnaccuduiiupoBanue MBbIIIIII.
Omnuncanue OCHOBHBIX MBIIIIII TeJIa
YeJI0BeKa, X 3HAYCHU,
O0COOEHHOCTEN CTPOCHHUS U (PYHKIIMIA.
OneHnBaHue BIUSHUAS (PaKTOPOB
pHCKa Ha 3JI0pOBbE UEJIOBEKA.
Omnwncanne u UCIOIb30BaHUE
MIPUEMOB OKa3aHUsI TISPBOM MOMOIIH
MIPU TPaBMax OMOPHO-ABUTATEILHON
CHCTEMBI
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npounakTUuku. ATpodus MbIIIII,
MPUYUHBI U JICUCHHE.
Jlabopamopusvie u npakmuueckue
pabdompl.

Okazanue nepBoi moMouu

IPU MOBPEXKICHUH CKEJIETa U MBIIIII]

Hroro uacoB 1o teme

7

8. KpoBeHocHasi u imMparnyeckas cucreMbl

8.1 | OcobennocTn
CTPOCHHS U
(YHKIHOHUPOBAHUS
CEPACYHON MBIIIIIBI

3

AHaromus cepana: dHI0Kapa, MHOKap/,
SIUKapP, MepUKapI, KeIyJ0uKH,
npencepans, KianaHbl CepaLa.
Mexanndeckasi padoTa cep/iia Kak Hacoca.
Cepneunblil HUKIL. ApTepranbHOE
JaBJICHUE, MyIbC. ABTOMATHSI.
[IpoBosias cucrema cepaua.
DJiekTpuuecKkas paboTa cepalia.
Dnektpokapauorpamma. HepBHas

Y TYMOpaJbHasi peryisius padboThl cepalia.

Hapymienus pabotsl ceparia.
['unepronunueckas 001€3Hb, cepAeUHas
HEJIOCTaTOYHOCTb, aTEPOCKIIEPO3
KOPOHAPHBIX COCYZ0B, HHGAPKT MUOKapIa
u tak ganee. [llyntuposanue,
AHTUOIUIACTUKA, KJIIETOUYHAS TepaIus

Y IpyTU€ COBPEMEHHBIE METOIbI JICYCHUS
ceplieuHbIX O0ose3Hel. TpaHcruranTaus
cepaua.

Onucanue CTpOeHUs CEPIECYHOM
MBIIIIIIBI U €€ TTPOBOJISIICH CHCTEMBI.
W3mepenre KpOBSHOTO JaBJICHUS,
00CYXJIeHHE PE3YJIbTaTOB
UCCIIEIOBAHUS.

[Toxcuer mynbca U YUCHIA CEPACUHBIX
COKpAIIIeHUH y YeJIOBEeKa B MTOKOE

U TIOCJI€ JIO3UPOBAHHBIX (DU3UUECKUX
Harpy30K, 00CYXJIEHUE pe3yIbTaTOB
UCCIICIOBAHUSI.

OOBsicHeHHE HEHPOryMOpaIbHOU
peryysmuy padoThl cepia

B OpTraHH3MeE YeI0BeKa.
O6ocHOBaHME HEOOXOTUMOCTH
cOOMIOACHUS MEp MPOPUITAKTUKHI
CEpACUHO-COCYTUCTBIX OONIe3HEN
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Jlabopamopusie u npakmuueckue
pabdompl.

[IpocMOTp rUCTONOTMYECKUX MPENAPATOB
CEPACYHOUN MBIIIIIIBI.
DnekTpokaparorpadus

8.2 | KpoBeHocHas
cucTema

U muMpaTtudeckas
cucreMa

Kpyru kpoBooOparienus: 60IbIIon

Y MaJIblii, OCHOBHBIE COCY/BI.
Krnaccudukaius cocyaoB: apTepuu,
apTEpHOJIbl, BEHbI, BEHYJIbI, KallUJUISPHI.
Pe3ucTtuBHBIC, 0OMEHHBIE U EMKOCTHBIC
cocynbl. CTpoeHHE CTEHOK COCY/IOB.
HepBHas 1 TymopanbHast perysius
paboTel cocynoB. CUCTEMHAs PETyJISALHS
apTepPHANBHOTO JABJICHUS U JPYTHX
napameTpoB KpoBu (Oapopeduiekc,
xemopedieke u Tak naiee). Hapymenus
paboThI COCYIOB. ApTepralibHbIE U
BEHO3HBIC KPOBOTECUEHUS U TIEPBasi TOMOIIb
npu HUX. AHaTOMUs TUM(DAaTUYECKON
CUCTEMBI: TUM(aTHUUECKUE COCY bl

u muMbaTudeckue y3ibl. [Ipuannbl
JBUYKEHUS KPOBU U JTUMQBI IO COCYIaM.
Jlabopamopnuvie u npakmuueckue
pabomepl.

V3ydeHune THCTOIOTHIECKUX TIperapaToB
CTEHOK COCY/IOB.

[lepBast moMoIIs TPH KPOBOTECUECHUSIX.

Onucanue CTpOeHUs KPyroB
KpPOBOOOpAIEHUSI.

CpaBHEHHE CBOWCTB apTepuid, BEH
Y KalWJUIIPOB; PE3UCTUBHBIX,
OOMEHHBIX U eMKOCTHBIX COCY/IOB.
OObsicHeHHE HENPOryMopalibHOMN
perysiuuu padboThl COCYI0B

B OpraHu3Me 4eoBeKa.
OueHnBaHue BIUSHUS (PaKTOPOB
pHUCKa Ha 310pOBbE YEIOBEKA.
OrnurcaHue 1 UCIOJIb30BaHUE
MIPUEMOB OKa3aHHUsI IEPBOM MOMOIIU
MIPU KPOBOTEUEHUSIX.
HccnepoBaHre NPUYYH IBUKEHUS
KpPOBH U JIMM(]BI IO COCy1aM
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N3mepenne apTepruanbHOro JaBICHUS
U IyJIbCca

8.3 | Buyrpennss cpena
opraHusma

KpoBb, TkaHeBast KUIKOCTb, TUM(a.
MexaHu3Mbl TOAJCPKAHUSI BHYTPEHHEN
cpenbl opranu3Ma (romeocras). CBsizb
BOJIHO-COJIEBOTO0 0OMEHa OpraHu3Ma

¢ GopMUPOBAHNEM U OTTOKOM TKAaHEBOU
YKUJIKOCTH.

XUMHUYECKUH COCTaB IJIa3Mbl KPOBH.
DOpPMEHHBIE 2JIEMEHTBI: SPUTPOLIUTHI,
JICHKOLUTBI, TPOMOOLIUTHI. JIelikouTapHas
dbopmyna. OyHKIUHU Pa3TUIHBIX
dbopMeHHBIX dT1eMeHTOB. KpoBeTBOpeHue

U OpraHbl KpoBeTBOpeHus. Mecra rudenu
pa3IUYHBIX (POPMEHHBIX PJIEMEHTOB KPOBH.
['pynmnel kpoBu 1o cucreme ABO,
pe3yc-(paKTop U Apyrue CUCTEMbI
OIpEJIEIECHUS TPy KPOBHU.

[lepenuBaHue NIa3Mbl, SPUTPOLIUTAPHON

1 TpoMOonuTapHoi Maccel. bydepnHas
GyHKIMS T1a3Mbl KpOBH. TpaHCIOPT ra3oB
1o KpoBu. Pazimunsie popmbl
reMoryioonHa. Perysnsiius cpoyicTsa
reMoryioonHa K kucinopoay. CBepTbiBaHUE
KpOBH, PUOPUHONUTHYECKAS

Y TIPOTUBOCBEPTHIBAOIIAS CUCTEMBI.
Hapyiienus, cBI3aHHbBIE C KPOBETBOPEHUEM

Onrcanue BHYTPEHHEN Cpebl
YEJIOBEKA.

N3ydyeHne npuunHHO-CIIEICTBEHHBIX
CBA3EH MEXKIY BOJAHO-COJIEBBIM
oOMeHOM U (PYHKIITMOHUPOBAHUEM
TKaHEBOU JKUJKOCTH.

CpaBHeHME (DOPMEHHBIX IIEMEHTOB
KPOBH.

HccnenoBanue KIETOK KPOBU

Ha TOTOBBIX IIperaparax.

VY cTaHOBIIEHHE B3aUMOCBSI3H MEXTY
CTpoeHrEM (POPMEHHBIX 3JIEMEHTOB
KPOBH U BBINOIHSIEMbIMU
byHKIUSIMU.

Onucanue Tpynn KpoBHu.
OObsiCHEHNE TIPUHITUIIOB
HepeIuBaHus KPOBU, MEXaHU3MOB
CBEPTHIBaHMSI KPOBHU.

O0ocHOBaHUE 3HAYEHUSI IOHOPCTBA.
Omnucanue (HpakTopoB pucKa

pH 3a00JIEBAHUSIX, CBSI3aHHBIX

C KPOBBIO U KPOBETBOPEHHEM
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U (YHKIMOHUPOBAHHEM (POPMEHHBIX
AIIEMEHTOB.

Jlabopamopusvie u npakmuueckue
pabdompl.

N3ydeHune rucToNorn4eckux npenapaTon
KPOBH M OPTaHOB KPOBETBOPEHUS

HWrtoro gacos mo teme 10

9. UMMyHHas1 cucTemMa

9.1 | UmMyHHas cucrteMa 5

Hcropust pa3Butus 3HaHU 00 UIMMYHHTETE.

3nauenne pador U. 1. Meunukoga,

[1. Dpavixa U APYrux YICHBIX [0 H3YISCHHUIO
umMmyHnTeTa. Kitaccupukanun
UMMYyHHTETa. MeXaHU3MBbI BPOXKICHHOT'O

uMmMmyHuTeTa. [I[proOpeTeHHbIt UMMYHUTET:

KkJaccuukarus TMMQGOIUTOB U y9acThue
Pa3HBIX TPYII TUMQPOILUTOB

B puoOpeTeHHOM uMMyHuTeTe. [loHsaTus
aHTuTeNa U antureHa. [Ipezenramus
aHTUreHa. BakuyHel v cbIBOPOTKU. OpraHsl
LIEHTPaJIbHON UMMYHHOU CHCTEMBI:
KPaCHBIN KOCTHBIA MO3T U TUMYC.
Opranbl nepudepruuaeckoil UMMYHHOM
CUCTEMBI: CEJIE3€HKA, JIUM(OY3JIbL,
MUWHIQINHBI, anneH ke, [lernepoBsl
omsiiku. Pons TUMyca B co3peBaHUM
T-nmumdoruros. Posb opranon
nepudepruuecKkoi HUMMYHHOW CUCTEMBI

KnaccuduuupoBanue Tunos
UMMYHUTETA, 0ObSICHEHUE €T0
3HAYCHHSI B )KU3HH YEIIOBEKA.
OO6cyxaeHue posiv BaKIIuH

¥ JIe4eOHBIX CBIBOPOTOK

JUIS COXpPAHEHHUS 310pOBbS YEJIOBEKA.
CpaBuenue cBoiictB T- u B-
JUMQOLIMTOB, a TAKKE
obecrieunBaeMbIX UMHU THIIOB
UMMYHHTETA.

HccrnenoBanne MpuurH Pa3BUTHS
ayTOUMMYHHBIX 3a00JI€BaHUM,
AUIEPIrUYECKUX PEAKIIUM.
N3ydenue ponu MuKkpoOroma

B () yHKIIMOHUPOBAHUU UMMYHHOM
CHCTEMBI.

ObocHOBaHUE 3HAYECHUS
TPaHCIUIAHTOJIOTUU
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B co3peBaHuu B-mumdonuTos.
OTtpunarenpHas U MOJOKUTEIbHAS
cesnekuus B co3peBanuu T- u B-
mumdoruToB. Ponbs Mukpodaopsl yenoBeka
B (hOpMHUPOBAHUU HOPMAJILHOT'O
MMMYyHUTETA YesoBeka. Ilaronornun
UMMYHHOU CHUCTEMbI: UMMYHOAE(PHUIUTHI,
ayTOMMMYHHBIE 3a00JI€BaHuUs U Jp.
Peakiiuu runepyyBCTBUTENBHOCTH, B TOM
yuciue auieprud. OCHOBBI
TPaHCIUIAHTOJIOT MU

Htoro uacoB o teme

10. AbixaTebHAsA CHCTEMA

10.1

JIpIxarenbHas
cucreMa

AHaromus NpIXaTENbHON CUCTEMBI: BEPXHUE
JBIXaTENbHBIC ITYTH, HY)KHHE JIbIXaTEIbHbIC
nyTH, jJerkue. Hocossle mosioctu.
Hocornorka. Porornorka. I'oprass.
Knaccudukarus xpsiuieit ropraiu.
HanropranHMK U TOJI0COBBIE CBS3KU.
Tpaxes. bpouxu. Jlerkue. Jlerounsie
y3bIpbKHU (a7ibBeOJIbI). Duznonorus
npouecca JbIXaHus, Pojib IIEBPATIbHOU
KUIKOCTH, THAPparmMbl, MEKpEOEPHBIX

u apyrux meimn. CyphakTaHT.
DnacTudeckas TAra JISTKUX. J{pIxareapHble
JBrKeHUs. JKU3HEHHAs! EeMKOCTh JIETKHX.
Jlerounsie 00beMbl. HepBHast

OObsicHEHHE CYIIHOCTH TpoIiecca
JIBIXaHUS.

Y cTaHOBIICHHE B3aUMOCBSI3U MEXKIY
O0COOCHHOCTSIMH CTPOCHHS OPTaHOB
JIBIXaHUS U BBITIOJTHICMBIMH
GYHKIUSAMM.

OOBsICHECHNE MEXaHU3MOB JbIXaHHS,
HEUPOryMOPAIbHOM PErYIISIIUA
pabOThI OPraHOB AbIXaHUS.
HccnenoBanue )KN3HEHHON EMKOCTH
JIETKUX, OMPEETICHUE YacTOThI
JIBIXaHUs1, 00CYKJIEHUE MOTYyYECHHBIX
pE3yNbTATOB.

BrlsiBieHne mpu3HakoB U MPUINH
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U TyMOpajibHasl PeryJisius JbIXaHusl.
['uruena npixanus. TpeHUpoBKa
JbIXaTeNbHbIX Ml [Ipenynpexnenue
MOBPEXKICHUS TOJIOCOBOTO aImapara.
Nudexnronnbie 0051€3HU, Mepeaaromnecs
gyepe3 BO31yX, ¥ podyue 3a00J1eBaHus
OpraHoB JpIXaHus. Biusaaue
Ta0aKOKYpEeHHs Ha OPraHbl JbIXaTeIbHOU
cUCTeMBL. AcTMa, 0OCTPYKTUBHBIE
3a00JIeBaHUsl AbIXaTEILHON CUCTEMBI.
Jlemoncmpayua Moeny rOpTaHd, MOJIEIH,
MPOSICHSIIONICH MEXaHU3M BJI0Xa U BbIJOXA.
Jlabopamopusie u npakmuuecKue
pabdompl.

N3mepenune 00xBata rpyIHOM KIETKU

B COCTOSIHUU BJIOXa U BBIJOXA.
Onpenenenre 4acTOThI JbIXaHUS.

Bnusinue pa3zaudHbIX (PaKTOPOB HA YACTOTY
JIbIXaHHSI.

Cnuporpadusi.

N3ydyeHne rucToinoruueckux nmpenaparon
OpraHoB JbIXaHUS

MH(EKIMOHHBIX 3a00JIeBaHUM
OpPTraHOB JIbIXaHUS.

Onucanue Mep npeaynpexacHus
WH(EKIIMOHHBIX 3a00JICBaHUM.
OO0cyx1eHre BpeTHOTO BO3/ICHCTBUS
Ta0aKOKYpEHUS, HAPKOTUUECKUX U
MICUXOTPOITHBIX BEIIECTB Ha 3J0POBbE
YeJioBeKa

Htoro uacoB o treme

11. IInmeBapuTeIbLHAS CHCTEMA

11.1 | IIumeBaputenbHas
cucreMa

AHaATOMUS TIUIIEBAPUTEIBHON CUCTEMBI:
pOTOBasi MOJIOCTh, MUILEBO, KEITYIO0K,
TMOJIKEITYJIOUHAS JKeJe3a, IEYEHb, OTAEIIbI

Onucanue OpraHOB
HHIHeBapHTeHBHOﬁ CHCTCMBEI.
YcTaHoBIIEHHE B3aUMOCBSI3U MCIKIAY
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TOHKOM KUIIIKH, OTJICJIBI TOJICTOM KHIIKH.
Crpoenue 3y0a, 3yOHas cUCTeMa YeIoBeKa.
DU3HUOJIOT U TTUIIEBAPUTEIIBHON CUCTEMBI:
paciiernieHue 0eIKoB, JUIHIOB,
YIJIEBOJIOB, HYKJIEMHOBBIX KHCJIOT

noj JericTBreM (epMeHTOB,
CEKPETUPYEMBIX pa3HbIMU OTAECIaMHU
MUIIEBAPUTEIILHON CUCTEMbI. XUMUYECKUAMN
COCTaB CIIFOHBI, XKEJYJOYHOIO COKa,
MOKETYIOYHOIO COKA, JKEJIUH, COKa
ToHKOM Kumku. IlonoctHoe u
MPUCTEHOYHOE MUIIIEBAPEHUE B TOHKOM
KuieyHuke. OyHKIUM TOMKETYI0YHON
JKeJe3bl U neyeHU. OyHKIUU TOJICTON
KuIKU. Ponb kuieunoit Muxkpodiopbl
JUIS YeJIOBEKa.

HepBHast u ryMopaibHas peryJisius
MPOIIECCOB MUILIEBAPEHUSI, YTIIEBOIHOTO,
JINIIAIHOr0, OEIKOBOr0 OOMEHa.

['uruena nuranus. HemHdekronHbie

Y ayTOUMMYHHBIE 320 0JI€BaHUS CUCTEMBbI
nuiieBapenus. [Ipenynpexaenue
MH(EKIHI U TPOYUX JKEIYA0YHO-
KHILIEYHBIX 3200JIEBaHUI (TaCTpHUT,
sI3BEHHAs 00JIC3Hb, AIllICHIUITUT, [IUPPO3,
MAaHKPEATUT U JPYTrue), MUIIEBbIX
oTpaBjeHui. XenukoOakTep Kak (hakTop

CTPOEHHUEM OPraHOB MHUIIEBAPECHUS
U BBITIOJTHSEMBIMU UMH (DYHKIIUSIMU.
OObsiCHEHHE MEXaHU3MOB
MULLEBAPEHUS], HEUPOT'yMOPaIbHOM
PEryJsiliK IPOLIECCOB MHUIIIEBAPEHUSI.
HccnenoBanue neicTBust pepMeHTOB
CJIFOHBI Ha Kpaxmail, 00CyxaeHue
pE3yJbTATOB.

PackpbiTrie poiau COBPEMEHHBIX
METOJIOB U3YYEHHUS OPTaHOB
MUILEBAPEHHUSI.

Onucanue HenH(EKITMOHHBIX
3a00JIeBaHUI TTUIIEBAPUTEILHON
CUCTEMBI U UX MIPUYHH.

O6ocHoBaHue Mep MPOPUITAKTUKH
MH(EKIIMOHHBIX 3a00JICBaHUM
OpraHoOB THUILEBAPEHUS, OCHOBHBIX
MIPUHIIAIIOB 3JJ0POBOT0 00pa3a KU3HU
Y TUTUEHbI TUTaHUSI.

OO6cyxaeHne BpeIHOTO BO3JIEH CTBUS
Ta0aKOKYpEHHMsI, HAPKOTUYECKHUX

Y TICUXOTPOITHBIX BEILIECTB

Ha 3/I0pPOBbE YEIIOBEKA
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pa3BUTHS TaCTPUTA U SA3BbI. BiusiHue
KYPEHUS ¥ AJIKOTOJISI Ha TTUIIEBAPECHUE.
PaccrpolicTBa NMUIIEBOrO MOBEICHUS.

Jlemoncmpayus Topca yenoBeka, Tabuil.

Jlabopamopmusie u npakmuueckue
pabomel.

HccnenoBanue neicTBust PepMEeHTOB
CJIFOHBI Ha KpaxMall.

N3ydeHue rucToaornyeckux npenaparoB
OpPraHOB MUILEBAPUTEILHON CUCTEMBI

Hrtoro yacoB no treme

12. BeigeaunrejabHasi cCHCTEMA

12.1 | BeigenurensHast
cucreMa

CrtpoeHue BbIAETUTENBHON CUCTEMBI:
MOYKH, MOYETOYHUKH, MOYEBOH My3bIPb,
MOYEHUCITYCKATEIbHbIN KaHaJl.
®dynkironupoBanue nouku. Hegpon kak
CTPYKTYpHO-(Q)YHKIIHMOHATbHAS €IMHUIIA
1oyku. OU3NOIOrHYECKUE TPOLECCHI
(dbopMUpoBaHUsl BTOPUYHON MOYU:
bunbTpanus, peadcopOIus, CEKperusl.
Ponb mouku B perynsinuu apTepuagbHOrO
nasieHus. HepBHas u rymopanbHas
perymsinusi paboThl OpraHOB
BBIJICITUTEILHON CUCTEMBI. 3a00JIeBaHUS
OpPraHOB MOYEBBIICIIUTEIBHON CUCTEMBI
(IUCTHUT, MHETOHEPPUT, MOUCKAMEHHAS
00JIe3Hb U JPYTHUE), UX IPEIYIPEXKICHUE.

Onucanue opraHoB BBIJICTICHUS

B OpraHU3Me€ YeJIOBeKa.
OObsicHEeHUE 3HAYEHUSI OPTaHOB
CUCTEMBI BBIJICIICHUSI B BBIBEIACHUHT
PacTBOPHUMBIX B BOJIC BEIIICCTB.

Y cTaHOBIICHHE B3aUMOCBSI3U MEXKITY
0COOEHHOCTSIMU CTPOEHUSI OPTaHOB
Y BBITIOJTHSEMBIMU UMHU (QYHKITHSIMU.
OOBsiCHEHUE BIAUSHUS
HEUPOryMOPAIbHOM PErYIISIIUA

Ha paboTy BBIACIUTEIHHON CUCTEMBI.
HccnenoBanre MeCTOMOIOKEHHUS
MOYEK Ha MYJISDKE YeIOBeKa.
ApryMeHTHpOBaHHUE U OLICHUBAHUE
BIUSTHUA (DAKTOPOB pHUCKa
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HckyccrBeHHas nouka. Jluamms.
TpaHcrutaHTaus NOYKH.
Jlemoncmpayus Tabnuu, MOAeIu
«CTpoeHune MOYKU MIIEKOIUTAIOLIETO»,
MYJIsi’Ka OYEK YeT0BEKa, BIAKHOTO
npernapara.

Jlabopamopuvie u npakmuueckue
pabomot.

N3ydeHue rucToNorH4ecKux NpernapaTon
pa3HbIX y4aCTKOB OYKH, MOYETOYHHUKA,
MOYEBOIO ITY3bIPs

Ha 37I0POBbE YEIIOBEKA.

Onucanue mpu3HaKoOB 3a00JI€BaHUH,
Mep npoduIaKTUKK O0se3HeN
OpPraHOB MOYEBBIICTUTEIHHOM
CUCTEMBI

Htoro uacoB o teme

13. ITosi0oBas cucrema

13.1 | IlooBas cucrema

Cranun ramerorenesa. OTiIM4us ooreHesa
U CcliepMaToreHesa Apyr oT Apyra.
OrtogoTBOpEHUE.

JKeHckas mmojioBast cucrema: SHIHUKH,
MaTOYHBIE TPYOBI, MaTKa, BIIarajuiile,
BHEIIHNE MOJIOBBIE OPTaHBbl.
MeHcTpyanbHBIN [IUKIL

Mykckas moJioBasi CUCTEMA: CEMEHHUKHU
U MIPOYKE BHYTPEHHUE MOJIOBBIE OPTaHbl,
BHEIIIHHUE TIOJIOBBIE OPTaHBbI.

HepBHas u ryMopalibHasi perysiius
paboTHl OPTraHOB MOJIOBON CHCTEMBI.
[InanupoBanue OEpEeMEHHOCTH, METOIbI
KOHTpAIEIIINH, TPEIUMITTIaHTAIIMOHHbBIN

CpaBHeHME oOreHe3a

U CcliepMaToreHesa.

OOBsicHEHHE CMBICIA OMOJOTrMUYECKUX
MOHSATHUM: TAMETOICHE3,
HCKYCCTBEHHOE OTIOJIOTBOPEHUE
(BKO).

Ornucanue opraHoB MOJIOBOU
CUCTEMBI B OpraHU3Me YeJIOBEKa.
OOBbsIcHEeHHE BIMSIHUS
HEUPOTYMOPAIbHOW PETYISIUN
Ha paboTy MOJIOBOW CHUCTEMBI
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CKPUHUHT, 3KCTPaKOPIOpaIbHOE
OIJI0/I0TBOpEeHHE. bepeMeHHOCTb,
nakTanus. 3a00JIeBaHMS, TIepeAAONTHECS
MTOJIOBBIM TTyTEM.

Jlabopamopusie u npakmuyeckue
pabomel.

V3ydeHune THCTOIOTMYECKUX TIperapaToB
OPTaHOB ITOJIOBOM CHUCTEMBI

Hrtoro yacoB no treme

14. Koxa v ee mpou3BOIHbIE

14.1 | Koxa u ee
MIPOU3BOHBIC

DnuaepMuCc — MHOTOCTIOMHBIN
oporoBeBaromui snutenuid. Cioun
snunepmuca. Cnou nepmel. [lonkoxnas
JKUpoBas kieryarka. [[pon3Bo/IHbIE KOKU:
HOI'TH, BOJIOCHI. KOXHBIE JK€Je3bl: IOTOBBIE,
CaJIbHBbIE U MOJIOUHBIC. DYHKITUN KOXKH.
Posp HEpBHOM U IT'yMOpaIbHOU PErysiLuU
B OCYIIECTBJIIEHUHN TEPMOPETYJIATOPHOU

U ApYrux GyHKIHUHA KOXKHU.

3aboneBaHus KOXKHU U UX MIPEAYIPEKICHUE.
[leperpeBanue: COJIHEUHBIN U TETIOBOU
ynapel. Oxxoru. OOMOpPOKEHHUSI.
[Ipodunaktrka u neppasi IOMOIIb

IIPU TEIJIOBOM M COJTHEYHOM yIapax,
0KOTax U OOMOPOKECHUSIX.
Jlemoncmpayusa MOIEI CTPOCHUS KOXKH,
TaOJIMII, CJIAMIOB.

Omnucanue cTpoeHus U PyHKIUN
KOXXH, €€ IPOU3BOIHBIX.
HccnenoBanue BAMSIHUS (PaKTOPOB
OKpYXKaroller Cpeapl Ha KOKY.
OObsicHEHHE MEXaHU3MOB
TEPMOPETyJISIUH.

Omnucanue MpUEMOB MIEPBON TOMOIIIH
IIPU COJTHEYHOM U TEIIJIOBOM yJapax,
TpaBMax, 0)KO0rax, 00MOpPOKEHHUU;
OCHOBHBIX TUTHEHHUECKHUX
TpeOOBaHMI1 K OJIEK/IE U OOYBH.
OO6cyxenue 3a001eBaHUN KOXKHU

U UX TIPEIYIPEKICHUS
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Jlabopamopmusie u npakmuueckue
pabdompl.

HccnenoBanue ¢ MOMOIIBIO JYIbI ThIJIbHOM
Y JIAJIOHHOM CTOPOHBI KUCTH.

N3ydeHue rucTonornyeckux rnpemnapaTon
SMUACPMUCA U IEPMBI

Hroro uacoB 1o teme

3

15. Ajanranumu opraHu3mMa 4eji0BeKa

15.1 | Aganraimu
OpraHm3Ma 4eJioBeKa

5

Tepmoperysinus: posib KOXKH U COCY0B.
['mnoranamyc Kak LIEHTP
HEUPOTYMOPAIbHOW PETYISIUN
teriooomeHa. [loBeneHueckue aganTanuy.
AJanTaniuy 4eynoBeKa, ero OpraHoB

Y TKaHEW K HU3KUM KOHUEHTPALMIM
KHMCJIOPOJIa U TUIIOKCUU. Perysanus
noTpedJIeHNs KUCIOPOa TKaHIMH,
sputpomnons. [lepectpoiika metabonuzma
KJIETOK B YCJIOBUM TMIIOKCHHU.

Agnanranuy K HeIOCTaTKy pa3iIudHbIX
MUTATENbHBIX BEIIECTB. DHEPreTUYecKas
(G YHKIIHS TTIMKOTEHA B MIEYEHU U JIUIHIO0B
B )KUpOBOU TKaHHU. [lopsmok
WCIIOJIb30BAHMS 3a1aCOB ITUTATEIbHBIX
BellecTB B opranusme. [lepecrpoiika
MeTabosIM3Ma KJIETOK B YCIOBUSIX
r'OJIOIAHUS.

Hupkagueie putmel. Biinsinue

OO6cyx1eHne aTanTUBHBIX
MEXaHHU3MOB YeJIOBEUYECKOT 0
OpraHusma.

N3ydyeHne nepecTpoek MeTadbom3mMa

[0 BO3JAECUCTBUEM BHEIIHUX
(bakTopoB.
OO0BbsiCHEHME 3HAYNMOCTH

(bu3nuecKkol aKTUBHOCTHU, PEKUMaA

JTHSI ¥ TIMTaHUA J14 3J0POBbS
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POJOJKUTENBHOCTHA CBETOBOIO JIHS
Ha HEHPOryMOPAIIbHYIO PETYJISIUI0
IIPOLIECCOB KU3HEAEATEIBbHOCTH YEJIOBEKA.
TpenupoBku. Ponb dpusznueckoi
AKTUBHOCTH B COXPAHEHUU 3/I0POBbS
yenoBeka. [Ipodunakrrka 3aboeBaHu
CepAEYHO-COCYIUCTOMN U IbIXaTeIbHON
CUCTEM M OIOPHO-ABUTATEIILHOIO anmnapara.
AnanTtanuu kK HeBecoMocTH. IlepecTpoiiku
MeTa0oIM3Ma B YCIOBUSIX HU3KOM
TpaBHUTAIHH, MPOPUITAKTHKA HETATUBHBIX
ITOCJIEICTBU .

Jlemoncmpayus nocodouit 1 o0yJarommx
BU/ICOPOJINKOB

Hrtoro uacoB o teme

16. I'eHeTHKA Ye10BeKA

16.1 | 'eHeTuka yenoBeka

Onpenenenue reHa U ajiens, FeHOTUNna
u ¢enoruna. [lonstue romo-

Y F€TepO3UrOThl. 3aKOHBI MeHaens.
BzaumonenicTBue anieneii. MoHOreHHBIE
Y MOJIMT€HHbIE MPU3HAKA. XPOMOCOMHAas
TEOpUsl HACIEACTBEHHOCTH Moprasna.
Kpoccunrosep u cuenieHHoe
Hacyeq0BaHuEe. MeXaHu3MBbl ONPEICTICHUS
niosa. [1osioBeIE XpOMOCOMBI M AyTOCOMBI
yenoBeka. HacieqoBaHue, ClienjIcCHHOE

C MOJIOM.

PackppiTHe CMBICIa TEPMHUHOB

Y TIOHSATHH: JOMHUHAHTHBIC

U peIeCCUBHBIC TIPU3HAKH, aJIJIETIH,
TOMO3HUTOTa M TE€TEPO3UTOTA.
O3HakoMJICHHE C 3aKOHOMEPHOCTAMHU
HE3aBUCUMOTO HACJICIOBaHUS,
CIICTIICHHOT'O HACJICIOBaHHE
IIPU3HAKOB, HACJICIOBAHHUS,
CIICTTICHHOTO C TIOJIOM.
Onpenenenue nosja.

OO6cyxaeHne 3aKOHOMEPHOCTEHN
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M3MeHYnBOCTD: HACJICACTBECHHAS

1 HeHacieacTBeHHas. [Ipumepsl
HEHACJICJCTBEHHBIX N3MESHCHUI
(momuduxanuit). Knaccudukanus
HacJIeACTBEHHON N3MEHUYNBOCTH

Ha MYTaIMOHHYIO U PEKOMOMHAIIMOHHYIO.
['eHHbBIE, XpOMOCOMHBIE U TEHOMHBIE
3a0oneBanus. [Ipumepsl reHHBIX,
XPOMOCOMHBIX ¥ TEHOMHBIX 3a00JIeBaHUH
YyeJI0BeKa.

[TonynaimoHHasi FreHETHKaA.

[Tonsitue renodonna. Pacipenenenue
4acTOT ajulesieil B MOMYJISIIIUAH.

3akon Xapau-BaiinOepra.

Pemenne reneTu4eckux 3aad.
MenunmHckas reaeruka. I[loctpoenne
POAOCIOBHBIX IIPU AHAJIA3E OMPEACICHHBIX
MPU3HAKOB. POJIb TeHETHYECKUX aHAIM30B
NP IUIAHUPOBAHUU M KOHTPOJIE
OEpeMEHHOCTH.

CexBEeHUpPOBaHUE T€HOMA KaK UHCTPYMEHT,
MTO3BOJISTFOIIUI TTPOrHO3UPOBATH (DEHOTHIT
YeJIOBEKA U JIPYTUX KUBBIX OPraHU3MOB,
a Tak>ke BUpycoB. buonndpopmatuueckue
WHCTPYMEHTHI aHAJIM3a TEHOMOB. METO bl
HaIpaBJIEHHOI0 U3MEHEHUSI TCHOMOB
OpraHu3MoB. ['eHeTHYeCKast MHKEHEPUSL.

HN3MCHYUBOCTH ITPU3HAKOB
(HaCHGI[CTBGHHaH

N HCHACJICACTBCHHAA I/IBMGHLII/IBOCTI))
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['eHOMHOE peTaKTUpPOBaHUE. DTUUECKHE
ACIEKThl BHECEHUSI U3BMEHEHUI B TEHOMBI
Pa3IMYHBIX OPraHU3MOB, B TOM YHCIIE
YEJIOBEKA.

Jlemoncmpayus Tabnu1, MJIAKaTOB,
KMHO(parMeHToB, poJiukoB u3 MHTepHeTa

Hroro uacoB 1o teme

17. AuTponorenes

17.1 | AaTponioreses

[IpuMathl: OTAMYUTENBHBIE YEPTHI, COCTAB
Y 3BOJIOLIHS OTPSAJIA.

VY HUKanbHbIE TPU3HAKYA TOMUHHU/I.
[IpsAMOXOKI€HHE: TEOPUH BO3HUKHOBEHHS,
aHATOMO-MOP(}OJTOTUYECKUIM KOMILIEKC
npu3HaKoB. [IpAMOX0xkIeHNE B APYrux
rpymnmnax npumaroB. Pyka,
MIPUCIIOCOOJICHHAS] K U3TOTOBJICHUIO

Y IPUMEHECHUIO OPYINH TPYZA.
Bricokopa3BUTHIM MO3T: TEHIACHIIUU

B ABOJIIOLIMY, YHUKAIbHBIE YEPTHI,
Mop(domorundeckre 0COOEHHOCTH.
CX0/CTBO U pa3IN4Us YEIOBEKA U
YEeJI0BEKOOOPA3HbIX 00€3bsIH: aHATOMMUS,
AMOPHUOIOTHS, OMOXUMUS, TOBEACHHE.
[Humman3e kak OavKalImii >KuBon
POJICTBEHHHK YEJIOBEKA. DBOIIOLIUS
YeJIOBEKOOOPa3HBIX 00E3bsH.
Jlemoncmpayus MyspKen, Tadbmun,

KnaccudunupoBanue opraHu3MoOB
Ha OCHOBE UX CTPOCHHUSI.

CpaBHeHUE TTOTY00€3bsIH U BBICIIIUX
PUMATOB, ITUPOKOHOCKIX

U Y3KOHOCBHIX 00€3bsH.

BrlisiBieHrEe OTIMYUTEIBHBIX
MPU3HAKOB TOMUHHM/I,
4eJI0BEK00Opa3HbIX 00€3bsH,
aBCTPATOTTMTEKOB, TIPEICTaBUTEIICH
poxna Homo
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CJIaif1oB, BUACO(PUIHLMOB U CATOB
MHuTepHeTa, I0Ka3bIBAIOIINX CTPOCHUE
IIPEKOB COBPEMEHHOI'0 YeJIOBEKa, 00€3bsH-
aHTPOIIOMIOB, IIPEICTABUTEIIEH
YEJIOBEYECKUX pac.

Jlabopamopuvie u npakmuueckue padomaol
N3ydeHue npeBHEUIIEN HCTOPUH

Y DBOJIIOLIMM YEJIOBEKA HA IIPUMEPE
KOJUIEKLIMI ¥ PEKOHCTPYKIUH (3KCKYPCHS

B MTAJICOHTOJIOTMYECKUI My3€l)

Hrtoro yacoB no treme

3

18. Yest0oBeKk U OKpy:Kawiuas cpeaa

18.1

YeroBek u
OKpYy»Karolas cpesia

2

Okosnoruyeckue (PakTophl U UX JEHCTBUE
Ha OPraHU3M YeJIOBeKa. 3aBUCUMOCTh
3JI0pPOBbSI UEJIOBEKA OT COCTOSTHUSA
OKpYXarolien cpenbl. MUKpOKIMMAT
JKWJIBIX IOMELIEHU. Tpyxa yenoBeka.
dusuonorus Tpyaa. PaboTocnocoOHOCTh
U YyTOMJICHHE.

310pOBbE YETOBEKA KAK COLMAIbHAs
LEHHOCTh. DAaKTOPBI, HAPYIIAIOIINE
3/I0pPOBbE: TUTIOANHAMUS, KYPEHHE,
ynoTpeOJIeHUEe alIKoroJisi, HAPKOTHUKOB,
HecOaJlaHCHPOBaHHOE MUTAHKE, CTPECC.
Ykpemnenue 310poBbsi. KynbTypa
OTHOINICHHS K COOCTBEHHOMY 3/T0POBbIO
Y 3JI0POBBIO OKPYKAIOIIHX.

AprymMEHTUPOBAHUE 3aBUCUMOCTH
310POBBS UEJIOBEKA OT COCTOSHUS
OKPYXAIOIIEH CPEIIbI.

AHaJli3 ¥ OIICHUBAHUE BIUSHUS
(hakTOpOB pUCKA Ha 37]0POBhE
YeJI0BEKa.

O6ocHOBaHUE 3I0POBOTO 0Opasa
YKW3HU, PAllMOHATIBHOW OpraHu3aluu
Tpy/la U MIOJTHOIIEHHOT'O OT/bIXa
JUISL IO/ICPAKAHUS TICUXUYECKOTO
U (PU3UYECKOTO 310POBbs
YEJI0BEKa.

OO6cyxaeHne aHTPOOTEHHBIX
BO3JICMCTBUIM HA IPUPOLY,
r7100aTbHBIX SKOJIOTUYECKHUX
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AHTpPOINIOreHHBIE BO3ICHUCTBUA HA CPEAY.
Hapymenue kpyroBopora BeIIECTB

B Omocdepe. AHTPOIIOTCHHBIN KPYTOBOPOT.

DKOJIOrnyecKre KpU3UChl U UX MPUUKHBI.
KosBostomus o01iecTBa U MPUPO/IbI.
ParmonanbHOE IPUPOIOTIOIH30BAHHE.
3HaueHHe OXpaHbl OKPYKAIOIIEH
MPUPOIHOM CPEJIbI ATl COXPAHEHUS
YeJI0BEUECTRA.

Jlemoncmpayus Tabnul, MiIaKaToB,
KUHO(PParMeHTOB, BUACOPOIUKOB

u3 MaTepHera

po0JIeM, POJIU OXPaHbl PUPOBI
B COXPaHEHUU )KM3HU Ha 3emiie

Htoro uacos mo teme 2
OBIIEE KOJIMYECTBO 102
YACOB I1O ITPOT'PAMME
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