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HHOACHUTEJBHAA 3AIIMCKA

Pabouas nmporpamma y4uebHOTO npeamera «buonorusy (yriayOnéHHBINH ypOBEHb) OCHOBHOTO
obmiero oOpa3oBaHUs COCTAaBIICHA Ha OCHOBE TPeOOBaHMU K pe3yJabTaTaM OCBOCHHS OCHOBHOMU
0o0pa30BaTeNbHON MPOTrpaMMBI OCHOBHOTO o0mero obpa3oBaHus, mpeactaBieHHbIXx B OI'OC
000, ¢ yueroM denepanbHON pabouyeil MpOrpaMMbl BOCIUTAHUS IS 00Ime00pa3oBaTeNbHBIX
OpraHu3aIuim.

[Iporpamma mo Ouosorun (yriyOnEéHHBIM ypOBEHb) OpPHEHTHpPOBaHA Ha OOyYaronIuxcs,
MIPOSBIISAIONINX MMOBBIIICHHBIH HHTEPEC K U3YUYEHUIO OMOJIOTHH, U HAlpaBiieHa Ha (JOPMUPOBAHUE
€CTECTBEHHO-HAYYHON TPaMOTHOCTH M OpPraHM3AlMI0 W3Y4YeHHs] OMOJOTHH Ha JeSTEIbHOCTHOU
ocHOBe. B mporpamme 1o OHOJOTMM YYHTHIBAIOTCS BO3MOXHOCTH OHMOJIOTUM B pealH3aluu
tpeboBanuit ®I'OC OOO Kk mIaHUPYyEeMBIM JUYHOCTHBIM, METANpPEIMETHBIM U MPEIMETHBIM
pe3yabpTataM 00y4eHHUs Ha YriayOJIEHHOM ypOBHE, a TaKXKe pean3alusi MEKIPEIMETHBIX CBS3CH
€CTECTBEHHO-HAYUHBIX YYCOHBIX MTPEIMETOB OCHOBHOTO OOIIET0 00pa30BaHMU.

[IporpaMma BKJIIOYAET pacnpe/esieHne cojepkanus yueOHoro Marepuana ¢ 5 mo 9 kiace, a
TaK)Xe PEKOMEHAYEMYIO IMOCIE0BATEIbHOCTh U3yYEHHUSI TEM, OCHOBAHHYIO Ha JIOTUKE Pa3BUTHS
MIPEIMETHOTO COAEPKAHUSI C YUETOM BO3PACTHBIX 0OCOOEHHOCTEH 00y4arOIIUXCS.

B mporpamme mo OuoNOTMU OMpENENAIOTCS OCHOBHBIC IENM H3y4eHHUS OHOJOTHMH Ha
yray0JaEHHOM YpPOBHE OCHOBHOTO OOMIET0 0Opa3oBaHUs, IUIAHUPYEMBIC PE3yJIbTaThl OCBOCHHS
Kypca OMOJIOTHH: TMYHOCTHBIC, METAPEAMETHBIC, PEIMETHEIE.

Buomorusi BHOCHT CYIIECTBEHHBIM BKJaX B pPAa3BUTHE Y OOYYAIOUIMXCS HAYyYHOTO
MHPOBO33PEHUS, BKIIt0Uasi ((OPMUPOBAHKE MTPEICTABICHUI O METOIaX MMO3HAHHUS KUBOH MPUPOIBI,
MO3BOJISIET CPOPMUPOBATH CUCTEMY HAYYHBIX 3HAHUN O KUBBIX CHUCTEMaX, YMEHHUS UX MPUMEHSTh
B Pa3HOOOPA3HBIX JKU3HEHHBIX CUTYaIUX.

buonoruyeckas moaroToBka Ha yriyOoJaEéHHOM YPOBHE CIOCOOCTBYET Pa3BUTUIO MOTUBAIIUU
K U3YYEHHI0O OWOJOTMH, TOHHMAaHUI0 OOYYaIOUMMHUCS HAYYHBIX NPUHIHUIIOB OpraHU3alluu
NeSITeIbHOCTH 4YelOBEeKa B JKUBOW TMPUPOJE, MO3BOJISIET 3aJ0KUTh OCHOBBI DKOJIOTUYECKOM
KYJIBTYPBI, 3I0POBOTO 00pa3a jKW3HHU, CIOCOOCTBYET OBJIAICHUIO O0YUYAIOIIMMUCS CHIEIHATbHBIMH
OMOJIOTHYECKMMHU 3HAHUSMH, 3aKJIAJBIBAIOIIMMU OCHOBY ISl JalbHEHUINEro OHMOJIOTHYECKOTO
o0OpazoBaHus.

Ilenamu odyuenusa duonocuu nHa ypoene 0CHOBHO20 00uezo odpazoeanusn (yenyoaéHHblil
YPO6eHb) SBIAIOTCS:

pa3BUTHE MHTEpeca K H3YYCHHIO KU3HEACSITETbHOCTH OMOIOTUYECKHUX CHCTEM Pa3HOTO
YPOBHSl OpraHU3AIMH, OCOOCHHOCTSIM CTPOCHHSI, KU3ZHEICSATEIBHOCTH OpraHu3Ma 4YelOBeKa,
YCIOBUSIM COXPAHEHUS €ro 37J0POBbS;

(dbopMHUpOBaHHE YMEHHHA MPUMEHSATH METOABl OWOJOTHYECKOW HAyKH ISl W3YyYeHUs
OMOJIOTHYECKUX CUCTEM, B TOM YHUCIIE OpraHM3Ma YellOBeKa;

BOCIIUTAaHHE JKOJOTHMUYECKOW KYJIBTYPHl B IIEJISX COXPAHEHHsT COOCTBEHHOTO 3/I0POBbS H
OXPaHbI OKPYXKAIOIIECH Cpebl;

pa3BUTHE TPEICTABICHUH O BO3MOXKHBIX cdepax Oynymeit mnpodeccuoHaAIBHON
NeSTeNbHOCTH, CBSI3aHHOW C OHONOTHEH, TOTOBHOCTM K OCO3HAaHHOMY BBIOOpY mpoduis u
HAMPaBIEHHOCTH JAIbHEHIIIETO 00YUCHHSI.

JlocTukeHne 1enei mporpaMMbl M0 OUOJNIOTHH 00ECTIEYMBACTCS PEIICHUEM CIIETYIOIINX
3ajav:

— mpuoOpeTeHre OO0YJAOIUMICS 3HAHUK O JKUBOW TPHUPOJE, 3aKOHOMEPHOCTSX CTPOCHUS,



KHU3HEIEATENIPHOCTH W cpefooOpasywoomeil  ponu  rpuboB,  pacTeHHH,  JKUBOTHBIX,
MHUKPOOPIaHU3MOB, O YEJIOBEKE KaK OMOCOIMAIBHON CUCTEME, O POJIM OMOJIOTUU B IPAKTUYECKON
NesITeIbHOCTH JIFO/IEH;

— OBJIQJICHUE YMEHUSAMHU IPOBOAMTH HCCIENOBaHUA OOBEKTOB JKMBOM HpPUPOIBI C
UCIOJIB30BaHUEM JIAOOPATOPHOTO OOOPYIOBaHUS W WHCTPYMEHTOB LHU(POBBIX J1abOpaTopui,
OpraHu3ay HAOJIIOACHUS 32 COCTOSTHUEM COOCTBEHHOTO OPTaHNU3Ma;

— OCBOEHME NPUEMOB paboThI ¢ OMoIOrHyeckoi HH(popMalMen, B TOM YUCIE O COBPEMEHHBIX
JOCTHKEHUSIX B 00J1acTH OMOJIOTHH, €€ aHaIU3 U KPUTHYECKOE OLIEHUBAHUE;

— OCBOCHHME DSKOJOTMYECKHM TpPaMOTHOTO TIOBEJCHMSA, HAIMPABICHHOIO HA COXpaHEHHUE
COOCTBEHHOTO 3/TOPOBBS M OXPaHbl OKPYKAIOIIEH MPUPOIHON CPeIbL;

— npuoOpeTeHue MpeicTaBlIeHui o chepax npodecCHOHAIBHONW NesTEIbHOCTH, CBA3aHHBIX C
Ouosiorueit 1 COBPEMEHHBIMU TEXHOJIOIMSIMUA, OCHOBAHHBIMHU HA JOCTHKEHHSIX OMOJIOTUH.

OCHOBHBIMU QUOAKMUYECKUMU NPUHUURAMU, TIO KOTOPBIM CTPOUTCS TMPOLECC OO0yYSHHS
OMOJIOTUY SIBIISTIOTCS:

—  CUCMEMHO-0eAmeNbHOCMHbLI NOO0X00, TIPEINONATAOIAN OPUEHTAIUI0 HA PE3YJIbTAThI
o0y4yeHHs, Ha pa3BUTHE AKTUBHOW y4eOHO-TIO3HABATEIBHOH NEATETHLHOCTH OOydaromerocs Ha
OCHOBE OCBOCHMS YHUBEPCAIbHBIX YY€OHBIX JACHCTBUH, MO3HAHUSA U OCBOCHUS MMpa JMYHOCTH,
(dbopMHpOBaHKE €ro FTOTOBHOCTH K CAMOPA3BUTHIO U HETIPEPHIBHOMY 00pa30BaHMIO;

— npuhyun HaziadHocmu. HarlsiHOCTh TIOMOTAET CO3JaBaTh MPEACTABICHUS 00 OTIEIBHBIX
npeamerax U sBiaeHUsAX. Ho yToObl chopMHUpOBaTH MOHATHS, HYKHBI aKTUBHAS MBICIUTEIIbHAS
nesTenbHoCTh. CpeacTBa HArJIsIHOCTH [TOMOTal0T BOZHUKHOBEHUIO MTPECTABICHUN, @ MBILIUICHUE
IIpEeBpaIlaeT 3TU MpeACTaBlIeHUs B NoHATUA. [IporpaMma m3yudeHus 6uosoruu Ha yriryOia€HHOM
YPOBHE HpEAINoiaraeT OBJaJeHUE OOYYaIOUIMMUCA OIPOMHBIM KOJIMYECTBOM OHOJOTHMYECKHUX
TEPMUHOB M TIOHSATHH, KOTOPBIE 3aIIOMHHAIOTCSI 00yUYAIOIIMMUCS JIeTYe C IOHECEHHEM y4eOHOTro
MaTepHala ¢ TOMOIIBI0 BU3YAIIbHBIX 00pa30B — HATJISTHOCTH.

— RpUHYUR OOCMYRHOCIMU U ROCUTLHOCMU PEATN3YETCs B JISJIEHUU y4eOHOro MaTepualia Ha
ATaIbl ¥ B TIOZa4e ero HeOOJIBIIMMH J103aMH, COOTBETCTBEHHO BO3PACTHBIM OCOOCHHOCTSIM.

— RpUHYUR CcUCMEMAMUYHOCMU B UW3YYEHUH TIpeIMeTa peaju3yercs B CHCTEMHOMN
popaboTKe W3yd4aeMOoro MaTepuaia ¢ UCIOJIb30BaHUEM 3aJlaHUI HalpaBJICHHBIX HA 3aKpeIIeHne
W3YYEHHOTO, M CBS3b ATOr0 MaTepuaia ¢ paHee MpOHCHHBIM.

— HpUHYUR AKMUEHOCMU TIPEINONaraeT MposBIeHUE aKTUBHOM MO3UIUH y 00ydaroierocs B
OCBOCHHHU TPEIMETA, YIaCTHH B MEPONPHUATHSIX MO3HABATEIHHOW HANPABICHHOCTH (OJMMITHAJIBI,
KOHKYPCHI, KOH(DEPEHIINH ), YTO YIITyOIIsieT 3HaHUS OTACIbHBIX YUSHHKOB U JaéT BO3MOKHOCTh MM
JETUTHCS CBOMMH 3HAHUSIMH C APYTUMH OOYYAIOUIMMHUCSA. DTOT MPUHIIMIT TO3BOJISET YCTICITHBIM
YYEHHKaM B OCBOCHHHU Y4eOHOTO MaTepuaa MposBISATh KCIIEPTHOCTh U MTOMOTAaTh OoJiee CiradbiM
YUEHHKaM B OCBOCHHUH CJIOKHOTO MaTeprana.

— HNPUHWUR  NPAKMUKO-OPUEHMUPOBGAHHOCMU  DEATU3yeTcs  4epe3  IpOBEJIEHHUE
MPAKTUYECKHX, JJAOOPATOPHBIX pabOT, YTO COCIMHSET TEOPHIO M MPAKTHKY B 00JaCTH U3yUCHHS
OM0JIOTMH, pacIIupseT KPYro3op 0O0yJaroIMXCs U CBA3BIBACT YIIyOJIE€HHOE U3yuyeHHe OMOJIOTHH C
KHU3HBbIO. Takke 3TOT MPUHIMII Peau3yeTcsl uepe3 IMPOBEIACHHE HAYYHBIX HKCIEPUMEHTOB H
UCCclieIoBaHMi B 007acTH OMOJIOTUH NPH MOATOTOBKE YUEHUKAMHU HCCIIEI0BATENIbCKUX MPOEKTOB U
3alIUTe ATUX paboT Ha HAyYHBIX KOH(pEPEHIHUIX.

OOmiee uyuCiIO YacoB, PEKOMEHIOBAaHHBIX ISl U3y4eHHs] OMOJIOTMM Ha YIIIyOJICHHOM
ypoBHe, — 408 gacoB: B 5 kiacce — 68 (2 gaca B Hezenmo), B 6 kiacce — 68 (2 yaca B Hezenmo), B 7



Ki1acce — 68 yacoB (2 gaca B Heeno), B 8 kimacce — 102 yaca (3 gaca B Hepento), B 9 kimacce — 102

yaca (3 Jaca B HEJICIIO).
COAEP)XAHUE OBYYEHUSA

S KJIACC

1. buoJiorusi — HayKa 0 KUBOI MpUpoIe
[lonsitne o xwu3Hu. Ilpu3Haku >KUBOTrO (KJIETOYHOE CTPOEHHUE, MUTAHHUE, JbIXaHUE,
BbIJIETICHUE, POCT U Apyrue npuszHaku). OObEKThI KUBOM U HEKUBOM MPUPOJbI, UX CPaBHEHHE.
’KuBas u HexxMBasi IPUPOIA — €IUHOE LIEJI0e.
buonorus — cucrema Hayk o kuBoit pupojae. OcHOBHBIE pa3/ienbl Onojaoruu (6oTaHuKa,
300JI0THS, DKOJIOTHSA, LMTOJIOTHsSI, aHATOMHUA, ¢u3nosnorus u apyrue pasnensl). [Ipodeccun,
CBsI3aHHBIE C OMOJIOTHEH: Bpay, BETEpUHAp, IICHUXOJIOT, arpOHOM, >KMBOTHOBOJ U Jpyrue (4-5
npodeccuit). Cea3b Ouonocuu c¢ opysumu Haykamu (mamemamuxa, zeozpagus u opyzue
Hayku). Ponb 6uonozuu ¢ nosnanuu OKpyscanouiezo Mupa u nPAKmMuYecKoll 0eameabHocmu
COBPEMEHH 020 Uel0seKa.
Kabuner Ouonoruu. I[lpaBuna noBeneHus u paboThl B KaOuWHETE C OMOJIOrMUECKUMU
npruOopaMu U THCTPYMEHTAMHU.
buonoruueckue TepMUHBI, MOHATUS, CUMBOJBI. Mcmounuku 0Ouonocuveckux 3HaHuil.
Ilouck ungpopmayuu c ucnonvzosanuem paziudHBIX UCHIOYHUKOS (HAYYHO-NORYIAPHAA
aumepamypa, cnpagounuxku, Hnmepnem).
2. MeToabl U3y4eHus ;KMBOIi MPUPOIBI
Hayunvie memoowvt usyuenus HcuGou npupoovl: HAOIWOEHUe, IKCnEepuMeHm,
onucanue, usmepenue, kKniaccugukayus. [lpasuna paboTbl ¢ yBETUIUTEIBHBIMI TPUOOPAMH.
Meron omnwucanuss B OWOJOTMM (HATJSIHBIN, CIIOBECHBIM, cxemaTudeckuil). Mertox
u3MepeHus: (MHCTpyMEeHThl u3MepeHus). Habntoenne 1 3KCepuMeHT Kak BEAYIIHE METObl
OHMOJIOTHH.
Jlabopamopuvie u npakmuyeckue pabomul.
N3zyuenne 1abopaTOpHOTo 000pyAOBaHMS: TEPMOMETPHI, BeChl, yaliku [letpu, mpobupkwu,
MeH3ypku. [IpaBuna paboTel ¢ 000py10BaHUEM B IIKOJILHOM KaOUHETE.
O3HakoMJIEHHE C YCTPOWCTBOM JIYIbI, CBETOBOI'O MUKPOCKOIIA, IpaBuiia pabOThl C HUMHU.
O3HakOMJIEHHE C pacTUTEIbHBIMH M JKMBOTHBIMM KJIE€TKaMu: ToMata u apOysa
(HatypanbpHBIe Tpenaparbl), UH(Y30pun Ty(peabku U TUAPHI (TOTOBbIE MHUKpONpENaparThbl) ¢
MTOMOMUIBIO JIYIIbl U CBETOBOI'O MUKPOCKOIIA.
DKCKypcuu unu 8UOe0IKCKypCUlL.
Osnadenue memooamu  U3YUEHUA  HCUBOU  NPUPOObl —  HaOAIWOeHUemM U
IKCHEPUMEHMOM.
3. OpraHu3Mbl — TeJia ;KUBOIl MPUPOBI
[Tonsatue 06 opranmsme. JlosaepHble U saepHble opraHu3Mbl. Kietka u e€ oTKpbITHE.
Knerounoe crtpoeHue opraHu3moB. lluTonoruss — Hayka O KIIETKE.

Knerka — HauMeHbIIass €IMHULA CTPOEHUS WM JKU3HEIAEATEIBHOCTH OPraHU3MOB. Y CTPOWCTBO
YBEJIMYUTENBHBIX NPHOOPOB: JIyNbl U MHUKpockona. Cmpoenue Kiemku noO C6emogvim
MUKDPOCKONOM: K/1eMOYHAA 000104KaA, YUMONAA3MA, A0PO.

Oonoknemounvie u MmHo20K1emounvle opzanusmovl. Knemku, mxanu, opzanoi,
cucmembl OpeaHos.



XKuzHenesaTenbHOCT  OpraHu3moB.  OcodeHHocmu  cmpoeHus U npoueccos
HCUZHEODeAMENbHOCIU Y PACMEHUIL, HCUBOMHBIX, DaKmepuil u 2pudoe.

CBoiicTBa OpraHuM3MOB: NHUTaHUE, [bIXaHUE, BBIIEICHUE, ABUKEHUE, PA3MHOXKECHHE,
pa3BUTHE, Pa3IPaKUMOCTh, IPUCIIOCOOIEHHOCTh. OpraHu3M — €IUHOE LIENO0E.

Pa3znooopazue opzanuzmos u ux Kiaccugukauyus (maxconwvl ¢ Ouonouu: yapcmea,
munwt (omoenvt), Kuaccol, ompaovt (RopaoKu), cemeiicmea, poovl, éuovl. bakmepuu u
eupycol Kax opmol dncusnu. 3Hauenue OaKkmepuil u GuUPYcO8 6 Npupooe u 6 IMHCU3HU
yenosexa.

Jlabopamopnvie u npakmuyeckue pabomoi.

N3ydyeHne KIETOK KOXKMIIBI YelIyH JIyKa TOJ JYNOoil M MHUKPOCKONOM (Ha mpumepe
CaMOCTOSITENILHO MPUTOTOBJIIEHHOTO MUKPOIIperapara).

O3HakoMyeHME C [PUHLUAINAMH CHCTEMAaTHUKW OPraHu3MOB.

Habmonenue 3a notpedieHrneM BOIbI PACTEHUEM.

4. OpraHu3Mmbl 4 cpeia 00MTaHUSsI

[lonstTne o cpenme obOutranus. Boonas, HazemHo-6030ywinas, NO4Y6eHHAA,
GHYMPUOPZAHU3MEHHAA cpedbl ooumanus. IIpeocmasumenu cped oobumanusn. Ocodennocmu
cpeo obumanua opzanuimos. Ilpucnocobnenusa opzanuzmog k cpede ooumanus. Cezonnvle
U3MEHEHUS 6 HCUSHU OP2AHU3ZMOB.

Jlabopamopuvie u npakmuyeckue pabomul.

BoisiBnenue mnpucnocoOgeHUil OpraHu3MoB K cpelne oOuTaHusl (Ha KOHKPETHBIX
IpUMepax).

DKCKypcuu unu 8UOe03IKCKypCUlL.

PacTuTenbHbI 1 )KUBOTHBIA MUP POJHOTO Kpas (KpaeBeIeHuUE).

5. Ilpupoansbie coobmiecTBa

[TonsiTHe o mpHUPOAHOM cooOIiecTBe. B3anMMOCBSI3UM OpPraHU3MOB B MPHUPOIHBIX
coobmuiectBax. IHuwiesvie ceaszu ¢ cooouecmeax. Iluuiesvie 36enva, yenu u cemu NUMAHUAL.
Ilpouzeooumenu, nompedumenu u paspywiumenu OpeaHUYECKUX GeULECME 6 NPUPOOHBIX
cooouecmeax. Ilpumepvt npupoonvix cooouwecme (nec, npyo, o3epo u opyzue npupooHble
cooouwecmea).

HckyccTBeHHBIE COOOIIECTBA, UX OTIMUYUTENbHBIE MPU3HAKH OT MPUPOAHBIX COOOIIECTB.
[IpyurHBI HEYCTOMYMBOCTH MCKYCCTBEHHBIX COOOIIECTB. POJb MCKYCCTBEHHBIX COOOIIECTB B
KU3HU YEJIOBEKa.

Ilpupoonvie 30nvl 3emnu, ux ooumamenu. daopa u hayna npupoonvix 30H.
JlannmadTel: MPUPOIHBIC U KYJIETypHBIE.

Jlabopamopuvie u npakmuyeckue pabomol.

W3yyeHne  MCKYCCTBEHHBIX COOOIIECTB U ux oburarenei (Ha mpumepe
aKBapuyMa U JIPyIMX UCKYCCTBEHHBIX COOOIIECTB).

DKCKypcuu unu 6UOe0IKCKYPCUU.

W3yuenune npupoaHBIX cooOIIecTB (Ha MmpuMepe Jieca, 03epa, Mpyaa, Jiyra U APYrux
MPUPOJHBIX COOOIIECTB.).

W3yueHne Ce30HHBIX SBICHUN B )KU3HU TPUPOJTHBIX COOOIIECTB.

7KuBasi npupoaa v 4e10BexK

HW3meHeHus B npupoac B CBA3U C PA3BHUTHUCM CCIILCKOI'O XOBﬂﬁCTBa, MMpOU3BOJACTBA U



POCTOM YHCICHHOCTH HaceleHUs. BnusHMe 4denoBeKa Ha JKUBYKO IPHUPONY B XOAE MCTOPHH.
['moGanpHBIE 2KOJIOTHYECKHE MTPOOJIEMBI. 3arps3HeHNEe BO3AYITHON U BOAHONW 000JI0UYEK 3eMITH,
[oTepU MOYB, UX MpenorBpamieHue. I[lyrn coxpaHeHuss OMOJIOTMYECKOrO pPa3HOOOpa3Us.
OxpaHsieMble TEppPUTOPUU (3AIOBEJHMKH, 3aKa3HUKH, HAIMOHAIbHbIE IApKH, NaMATHUKU
npupoabl). Kpacnas kuura Poccuiickoii @enepauuu. Oco3HaHME JKU3HHM KaK BEJIMKOM
LIEHHOCTH.
IIpakmuueckue pabomeoi.

[IpoBenenne akuuu 1O YOOpKe Mycopa B OnwkalineMm Jiecy, Mapke, CKBepe WM Ha
MIPULIKOJIBHOW TEPPUTOPUHU.

6 KJIACC

1. PacTturteibHBI OpraHu3mM

boranuka — Hayka o pactenusix. Pa3nenst 6otanuku. CBsizb OOTaHUKH C IPYTMMH HayKaMH
1 TexHukou. OO1e Npu3Haku PacTeHUH.

PazHooOpasue pacreHuii. YpOBHU OpraHM3AlMA PACTUTEIHHOTO OpraHu3Ma. Beicmme u
Husmue pacteHus. CriopoBele U ceMeHHbIe pacTeHus. Cpeodwt ycu3Hu pacmenuii. PacTutenpHas
KJeTKa. M3ydeHue pacTHTENbHON KIIETKM TO0J] CBETOBBIM MHKPOCKOIIOM: KJIETOYHas 000JI0dYKa,
SJIpo, LUTOIUIa3Ma (IJIaCTU]IbI, MUTOXOHJIPHM, BaKyoJld C KJIETOYHBIM COKOM). PacturenbHble
TkaHu. OYHKIUU pacTUTENbHBIX TKaHel. ITokpoenasa mkans u eé 6udvl, cmpoenue u QyHKyuu.
Oopazosamenvnaa mxanv, eé cmpoenue u yynkyuu. llposooawas mxans, eé 6uovt, cmpoenue
u ¢ynkyuu. Ocnoénasa mkamnv, €€ 6uovl cmpoenue u Qynkyuu. Mexanuueckas mkaHv, e€é
6UObl, cmpoenue u Yynkyuu.

Opransl ¥ cucTeMbl OpraHoB pacTeHuid. CTpoeHHE OpraHOB PAaCTUTEIHHOTO OpraHU3Ma, UX
POJIb U CBSI3b MEXy COOOM.

Jlabopamopuvie u npakmuyeckue pabomul.

N3ydyeHne  MUKpPOCKONHMYECKOTO CTPOEHHUS JIMCTa BOJHOTO  pPAacTeHHsl  3JIOJEH.
Ilpuzomoenenue muxponpenapama.

W3yueHne cTpoeHHs pacTUTENbHBIX TKaHel (MCIOIb30BaHUE MUKPOIIPETIApATOB).

M3yueHne BHEIIHErO CTPOEHHUs TPAaBSHUCTOIO IIBETKOBOTO pacTeHUs (HAa J>KMBBIX WU
repOapHbIX IK3EMIUIApax PacTeHMH): MAcTyllbs CyMKa, peAbka IUKas, JIOTHK €IKUil U Apyrue
pacTeHus.

O6HapyxeHrne HeOPraHWYECKUX U OPTaHUYECKUX BEIIECTB B PACTCHHUHU.

DKcKypcuu unu 6udeoIKCKypcuu.

O3HaKOMJIEHHE B IIPUPOJIE C [IBETKOBBIMU pacTeHUSIMU. Mup pacmenuii Ha RPULLKOAbHOU
meppumopuu. Ikckypcusn Nel. Ycnosus yscusnu pacmenuit. Ikckypcusn Ne2.

2. CtpoeHue 1 MHOroo0pa3ue NOKPbITOCEMEHHBIX PacTeHMii

Crpoenne cemsH. CocTaB U CTPOCHHE CEMSH. Y C106UA NPOPACMaAnUA CEMAH.

Bunel xopHeld M THIBI KOpHEBBIX cucrteM. Bumousmenenus kopHeil. Kopenr — opran
MOYBEHHOTO (MUHEpanbHOro) nutaHus. KopHu u KOpHeBble cucTeMbl. BHelllHee n BHYTpeHHee
CTpOEHHE KOpPHS B CcBs3U ¢ ero Gpynkuusmu. KopHeBoii uexnuk. 3oHbI KopHs. KopHeBbie BOJIOCKH.
Poct xopns. Ilornomenue KOpHSMU BOJABI U MUHEPAJIbHBIX BEIIECTB, HEOOXOAMMBIX PACTEHHUIO
(kopHEBOE naBiieHue, ocMoc). Bunonsmenenue kopHeil. 3Hauenue Kophei u ux pasnooopasue.

[lo6er. Cmpoenue u 3nauenue nodeca. Pazsutne nodera u3z nouku. CtpoeHue creds.
Mnozoobpazue cmeobneit u ux Qynkyuu. BHeEmHee U BHYTPEHHEE CTPOEHHUE JIMCTA.



Bunonsmenenus moOeroB: KOpHEBWINE, KJIyOCHB, JIyKoBHIA. VX cTpoeHHE, OMOIOTHYECKOE H
x03s1cTBeHHOE 3HaueHue. [lober u mouku. JluctopacnosioxeHue u JMcToBas Mo3anka. CTpoeHue
u ¢yHkuuu sucta. IIpocTble M cioXHbIE JTUCTbs. BuUIOW3MEHEHMs JIUCTbEB U HPUUUHBL UX
603HuKHO6eHuA. (OCOOEHHOCTH BHYTPEHHETO CTPOCHHS JIUCTAa B CBA3M C €ro (QyHKIMSIMHU
(KOo)XKHLla M YCTBbMIIA, OCHOBHAsI TKaHb JIUCTA, MIPOBOAAIINE Iyyku). JIUCT — opran BO3IyLIHOTO
nuTtaHus. Buoousmenenus nodezo6 u npuyuHbl UX 603HUKHOGEHUSL.

Crpoenne u pasHooOpazue 1BeTkoB. Couerus. I]lgemenue u onviienue y6emMKOBbIX
pacmenuii. IInonsl. Knaccugpuxayus niooos. Tunsl 110710B. PacipocTpaHeHue MI1010B U CEMSH
B IIPUPOJIE.

Ooboowenue u cucmemamuszayua 3Hanuii no meme «Cmpoenue u MmHo2000pazue
NOKPbINOCEMEHHBIX PACH EHUTL»

Jlabopamopnvie u npakmuueckue pabomeoi.

H3yuenue enewinezo cmpoenus mpagaHucCmozo YeemrKo68020 pacmeHus (Ha Heuewlx uiu
2epoapHbIX IKIEMNIAAPAX PACMEHUA: RACMYULbA CYMKA, PeObKa OUKAsl, TIOMUK eOKUll u opyzue
pacmenus.

W3ydyeHue cTpoeHUS KOPHEBBIX CHUCTEM (CTEpP)KHEBOM M MOYKOBATOM) Ha IpUMeEpe
repOapHbIX HK3EMIUIIPOB WM KHUBBIX PACTCHUH.

W3yuenune Mukporpernapara KJIeToK KOpHs.

O3HaKkOMJICHHE C BHEIIHUM CTPOCHHMEM JIMCTHEB U JHMCTOPACIIONOKEHUEM (HAa KOMHATHBIX
pacTeHUsX).

N3ydeHue cTpoeHus: BEreTaTUBHBIX U T€HEPATUBHBIX MOYEK (HA MPUMEpPE CUPEHU, TOMOISI U
JIPYTUX pacTEeHUi).

N3ydyeHre MUKpOCKOIIMUECKOTO CTPOCHHUSI JTUCTA (HAa TOTOBBIX MUKPOIPENaparax).

PaccmaTpuBaHue  MUKpPOCKONMYECKOTO  CTPOCHHUS BETKM JepeBa (HA TOTOBOM
MUKpOIpemnapare).

HccnenoBanue CTpOSHUsI KOPHEBUILA, KITYOHS, TyKOBUIIBI.

N3ydeHue cTpoeHus LIBETKOB.

Paccmampuganue U6emKo6 HACEKOMOONBLIAEMBIX, 6€empOOnbLAAEMBIX u
CAMOONbBLAAEMBIX PACHEHUII.

O3HaKOMJIEHHE C PA3IMYHBIMUA TUIIAMH COLIBETHUH.

N3yuenne cTpoeHHs CEMSH ABYI0JIbHBIX PACTCHUM.

N3ydenue cTpoeHus: CeMsIH OHOJOJIbHBIX PACTECHHI.

3. 7Ku3HeaesTeJbHOCTh PACTUTEILHOI0 OPraHu3Ma

OO0OMeH BemiecTB y pacTeHUM

Heopranuueckue (Boaa, MUHEpaJbHbIE COJIM) U OpraHWYecKHue BemiecTBa (O€NKH, KHUPHI,
YIJI€BOJIbI, HYKJIEMHOBBIE KMCIOTHI, BUTAMUHBI U JPYTHME€ BEILECTBA) pacTeHHs. MuHepaabHOe
MUTaHUE pacTeHUi. Y 100peHHs.

ITuranue pacreHus.

[lornomienne KOpPHSAMH BOABI M MHUHEpPAJIbHBIX BELIECTB, HEOOXOIMMBIX PpPaCTECHHUIO
(kopreBoe maBieHue, ocmoc). IlouBa, e€ tomopoaue. 3HavYeHHEe OOpPAOOTKH TTOYBHI
(oKyunBaHH€), BHECEHUS YyIOOpPEHHM, NPOPEKUBAaHUS TMPOPOCTKOB, TOJUBA ISl IKU3HU
KYJIbTYPHBIX pacTeHUN. I naponoHuka.

dorocuHTe3. PAKMOpPsl OM KOMOPHIX 3A6UCUN UHMEHCUGHOCMb homocunme3a. Jluct —
OpraH BO31YIIHOI'O NUTaHUs. 3HaueHHe (POTOCHHTE3a B MIPUPOJIE U B KU3HH YETOBEKA.

JAbIxaHue pacTeHHs.



Ibixanue KopHs. Cpaenumenvuaa Xxapakmepucmuka @omocunmesa u ObIXAHUAL.
Prixnenne mouBBI A YNYYINECHUS [bIXaHUSA KOPHEH. YCIIOBUS, NPENATCTBYIOLIME IBIXAHUIO
KopHe#. Jluct xak opran abixaHus (ycTbHuHBINA anmnapat). [loctymienue B aucT aTMOChEpHOro
Bo3ayxa. CuibHas 3anbUIEHHOCTh BO3lyXa, KaK MPENsATCTBUE AJIS AbIXaHus JUCTheB. CTebenp Kak
OpraH JbIXxaHWs (HaJIM4YUe YCTBUI[ B KOXKUIE, deueBUYEK). OCOOEHHOCTH IbIXaHUS PACTEHH.
B3anMocBs3b IbIXaHUS pacTeHus ¢ (POTOCHHTE30M.

TpancnopT BellecTB B paCTeHHH.

CBs3b KJIETOYHOTO CTpOeHHs cTeOnst ¢ ero ¢pyHkuusMu. Poct crebmnst B anuny. Kierounoe
CTpoeHue CTeOssl TPaBSHUCTOIO PACTEHUs: KOXMIA, IMPOBOASAILIME ITy4KH, OCHOBHAas TKaHb
(mapenxuma). Kiierounoe crpoenue ctebist JpeBECHOTO pacTeHHs: Kopa (Mmpooka, 1yd), kKamOuid,
JpeBecuHa u cepaueBuHa. Poct cre0ist B Tonmmuuny. [IpoBoasiune Tkanu KopHs. 3nauenue 600vl 6
JHcusnu pacmenuil. TpaHCIIOPT BOABI 1 MUHEPATIbLHBIX BEILECTB B PACTEHUM (COCY bl IPEBECUHBI)
— Bocxomsmmii Tok. McmapeHue BOABI uepe3 crebenb M JMCThS (TpaHcmupaius). Perymsus
UCIApEeHUs BOJAbI B pAacTCHUM. BiusHuE BHEIIHMX YCIOBUH HAa MCHApeHHE BOAbL. TpaHCIopT
OpPTaHUYECKUX BEIIECTB B pACTCHUU (CHUTOBHAHBIE TpPYyOKHM 1y0a) — HHUCXOIIIIUN TOK.
[lepepacnpenenenue u 3anacaHuie BELIECTB B pacTeHUU. Brinenenue y pacrenuid. Jlucronan.

PocTt 1 pa3BuTHE pacTeHusl.

IIpopacranue cemsaH. YcinoBus npopacraHus ceMsH. [loaroroBka cemsH K IIOCEBY.
Pa3BuTHe NpopOCTKOB.

O6pasoBarenbHble TKaHu. KoHyc HapacTaHus nobera, pocT KOHUMKa KOpHs. Bepxymieunsit
Y BCTaBOYHBIN pocT. PocT KopHs u cTediist B TONMUAY, kKamOuii. OOpa3oBaHUe TOJUYHBIX KOJIEI Y
JPEBECHBIX pacTeHuil. BimsHue (GUTOrOpMOHOB Ha POCT pacTeHUs. POCTOBBIE IBIIKEHUS
pactenumii. Pa3Butre mobdera u3 movkwy.

Pa3smHoxkeHue pacteHuil U ero 3HaueHue. Onsiienue. Cnocoodvl onvlieHus Y6emKo8blxX
pacmenuii. CeMeHHOE (TeHEpaTUBHOE) pa3MHOKeHHE pacTeHui. [[BeTku u couerus. OnbuieHHe.
IlepexkpécTHoe omnblIeHHE (BETPOM, JKUBOTHBIMH, BOJIOM) H camoomnbuleHue. J[BoitHoe
orofoTBopeHue. HacienoBanue npu3HakoB 000MX PaCTCHUM.

BereratuBHOE pa3MHOXKEHHME IIBETKOBBIX pacTeHMH B Ipupoae. BereratusHoe
pa3MHOXXEHHE KyJIbTypHBIX pacTeHui. Kionbel. CoxpaHeHHe NIPU3HAKOB MAaTEPUHCKOIO PacTEHUS.
XO035IIICTBEHHOE 3HaYEHUE BErE€TAaTUBHOTO PA3MHOKEHUS.

Jlabopamopnuie u npakmuueckue pabomoi.

Habutoienue 3a pocToM KOpHSI.

HaGmronenue 3a pocrom mobera.

Omnpenenenne Bo3pacrta JepeBa 1o CIuy.

BrisiBneHMe nepeiBUKEHNs BOABI 1 MUHEPAJIBHBIX BELIECTB I10 JIPEBECUHE.

HaGntonenue npoliecca BbIIETICHUS KUCIOPO/ia Ha CBETY aKBaPUYMHBIMH PaCTEHUSIMH.

N3ydeHne poau peIXJIeHUs U1l IbIXaHUSI KOPHEH.

OBnanenue npuéMamMH BEreTaTUBHOTO Pa3MHOMKEHHUS PacTeHHMH (UYepeHKOBaHUE IOOETroB,
YepeHKOBaHUE JINCTHEB U JIPYTHe) Ha MpUMepe KOMHATHBIX PacTeHUM (TpaleCKaHIIUs, CeHIOMHMS,
OeroHusi, cCaHCEBbEpa U APYTUE PACTECHUS).

Onpenenenre BCXOKECTH CEMSH KyIbTYPHBIX PACTEHHM U TOCEB UX B TPYHT.

HaGmtoneHue 3a pocToM M pa3BUTHEM IIBETKOBOTO PACTEHMsS B KOMHATHBIX YCJOBHUAX (Ha
npumMepe (Hacoau WK MOCEBHOTO TOpPOXa).

Onpenenenne ycaoBUil MPOPaCTaHUsI CEMSIH.

Hapcmeo I'puown



Hapcmeo [Tpuobv.. Obwas xapakmepucmuxa. Muozooopazue u 3HaueHue 2pudos.
Juwaiinuxku. Odwas xapakmepucmuka u 3Ha4eHue.
Jlabopamopuvie u npakmuyeckue pabomol.
Cmpoenue naecneswlx 2puooe
Ilpupoonoe cooouecmeo
Ilonamue o npupoonom coodouecmee, Ouozeouenose, kocucmeme. Ilpucnocobnennocmso
PACMEHUIl K COBMECMHOTUL HCUSHU 8 RPUPOOHOM coodujecmee. Cmena npupooHbix cooduecme.
Mnozoobpazue npupodnvix cooduecms.
3akntouenue no Kypcy «buonoeusay 3a 6 knacc.
Obobwenue u cucmemamu3zayusa 3HAHUIL RO U3YUEHHOMY mamepuay 3a 6 knacc. Becennue
AGICHUA 8 HCUZHU IKOcUucmembl. IKcKypcusa Ne3.
Obcyoicoenue 3a0anuil Ha 1emuue KaHuKyol.

7 KJIACC

BBenenne

Huronorus — Hayka o kiuerke. CoBpeMeHHas kiero4yHas Teopus. Kierka — eauHuna
CTPOEHHUS, >KU3HEIACATEIbHOCTH M PA3MHOXKEHUSA >KMBOrO. XHMHUUYECKHH COCTaB KIIETKH.
CrpykTypHass opraHu3auus KIETKH. OyKapuOTHbIE M IPOKApUOTHBIE KIeTKU. MemOpana.
Hutorumasma. Opranounsl. EnuHas meMOpaHHas cucteMa KJIeTKH. MHUTOXOHIPHUU M IIIACTUIBI.
Lutockener m opraHouabl JBHKEHUA. Anpo. XpomMocombl. ['eHbl. YIIBOEHHME XPOMOCOM.
[mongnocte knetku. Kierounsld muki. Mwuto3. Meio3. PazmHoxenue. Tunbl KM3HEHHBIX
LUKJIOB.

Bupyconorus — Hayka o Bupycax. Bupycel — HekneTounsle ¢popMbl. Bkiaa poccuiickux u
3apyOeKHBIX YUEHBIX B pa3BUTHE BUPYCOJOTHH. BupycHble 3a00eBaHusl pacTeHH, )KUBOTHBIX U
gesoBeka. Mepsl IpoQHIaKTUKH BUPYCHBIX 3a00JI€BaHUIA.

CoBpemeHHass KiaccU(pUKAIMs OpPraHU3MOB, OCHOBHbIE MpuHUUNBL Kiaccudukanus
OpPraHu3MOB M 3BOJIOLMOHHOE yueHue. Teopus sosrounn Yapib3a Japerna.

MeTtoapl HaydHOrO no3HaHusl B Ouosoruu. IIpaBuna paboTsl O CBETOBBIM MUKPOCKOIIOM.
BpemenHsle M IOCTOSIHHBIE ~MHKpompenapaTel. MeToauka IpUTOTOBIEHUS BpPEMEHHBIX
MHKpoOIpenapaToB. MHUKpPOCKOIHS ONITUYECKAs, dJIEKTPOHHAs!, CKAHUPYIOIIasi, 30HA0Basl.

Jemoncmpayua nopTpeToB  y4€HBIX, MHUKpodoTorpapuil  KIETOUHBIX  CTPYKTYD,
BBIITOJIHEHHBIX C IIOMOIIBIO PA3JIMYHBIX TUIIOB MUKPOCKOIIUU.

Jlabopamopuvie u npakmuyeckue padomaoi

IIpaBuna TexHUKN 0€30MAaCHOCTHU MPH MPOBEACHUH JAOOPATOPHBIX M MPAKTUYECKUX paboT.
OCHOBBI MUKPOCKONHMH: IPUTOTOBJICHHE BPEMEHHBIX MpEnaparoB U padoTa ¢ MHKPOCKOIIOM.
Odopmierne pe3yabTaToB pabOThl ¢ MUKPOCKOTIOM.

Baxkrepuu n apxen

MuxkpoOuosnorus — Hayka 0 MHKpoopraHuszMax. OCOOEHHOCTH CTPOEHHs MPOKapUOTHON
KJIeTKH. MHoroob6pasue ¢opm kierok Oakrepuil. Poct u pasmHoxenue Oakrepuil. Cropsl
Oakrepuii. JXusHenesTenbHOCTh OakTepuil: aBTOTPO(QHBIE U TeTepoTpo(dHBIC, aHAIPOOHbIE WU
a’poOHble OakTepuu. [{naHoGakTepuu U UX poJb B IPUPOJIE.

OcobeHHOCTH OpraHu3aly apxeil U ux oTiauuus ot O6akrepuil. Ponb apxeit u Oakrepuil B
BO3HUKHOBEHHH dYKapHOTOB.



PacnipocTpan€HHOCTh OakTepuii M apxei, UX pojib B MPHUPOJIEC U KU3HH UYesloBeKa. Poib
OakTepuil B OMOTCOXMMHYECKUX ITHKJIaX.

Jlabopamopusie u npaxmuyeckue padoomut

N3ydyenne MeTo10B 1€3MH(PEKINU U CTEPUIIN3ALINH.

Nzydenne mopdonorun 0akTepuii HA MUKPOCKOITMYECKUX MpenapaTax.

MHoroo0pa3ue 0HOKJIETOYHBIX JYyKAPHOT

OCHOBHBIE IPpU3HAKHW OJHOKJICTOYHBIX 3YKApHUOT. CTpOGHI/IC, JABMOXKCHUC, IIMTAHHUC,
pa3sMHOXKEHHUE OJJHOKJIETOUHBIX aBTOTPO(PHBIX U reTepoTpOpHBIX 3yKapuOT Ha MPUMEPE IBIIICHBI
U TPUIIAHOCOMBI, TPUXOMOHA/Ibl U KUIIEYHOH JAMOIMH, UH(Y30pun Tyeabku U MaasipuiHOTO
IU1a3MOAMS, pafuoisipuil 1 popamunudep, aMéobl IpoTes, JUaToMel. 3HaYeHUE OJAHOKIETOUHBIX
9YKapHOT B MNpHUpoAe M *ku3HU uyenoBeka. CoHHas Oone3Hb, Oozne3np Illaraca. Koxnbslil u
BUCIIEpANIbHBIN JeHManno3. TpuxoMonuas. JIsMO1m03.

Jlabopamopuvie u npakmuueckue padomsut

I/I3y‘~I€HI/I€ OJHOKJICTOYHBIX OpraHu3mMoB nog MHKPOCKOIIOM Ha  BpPCMCHHBIX n
(UKCUPOBaHHBIX MUKpOIIpEnapaTax.

ApXemjacTuIHbIe HIH «PACTCHUD)

boranuka — HayKka 0 pacTeHusX

Kparkas ucropusi pa3Butus OoraHuku. boranuka m oObekThl €€ uccienoBanuil. O0bEM
LapCcTBa «PAacTEHUs» B COBPEMEHHOHN cUCTeMe opranuyeckoro mupa. Pasgensl Ootanuku. Csi3b
OOTaHWKH C JIPYTUMHU OHMOJIOTWYECKHMMH HayKaMH, MEIWLIMHOW U CEIbCKUM XO03siiicTBOM. Poub
0oTaHWKH B (pOPMUPOBAHMH COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTHHBI Mupa. [lepcrieKTuBbI
pa3BuTHs OOTaHWKHM Kak Hayku. llpumMeHeHume OoTaHMUYECKMX 3HaHMN uenoBekoM. IIpodeccun
YeJI0BEKa, CBSI3aHHbIE ¢ OOTaHUKOM.

Jemoncmpayus NOPTPETOB YUEHBIX, JKUBBIX PACTEHUHN, KOJUIEKIUN U MYJISDKEN.

OO0mas opranu3anys pacTUTEJIbHOI0 OPraHu3Ma

PacTturenbHas kieTka u €€ 0cOOEHHOCTH.

PacturenbHble TkaHU. OTKpbITHE pPACTUTENbHBIX TKaHeW. CTpoeHne U (QyHKIUH
pactutenbHbIX TKaHel. [IpocThie u cnoxkHble TkaHu. OOpa3oBaTeabHbIe, TOKPOBHBIE, OCHOBHBIE,
MeXaHHYEeCKUe, MPOBOIAILINE TKaHH.

Opranbl U CHUCTEMbI OPraHOB PAacCTUTEIBLHOIO OpPraHM3Ma, UX B3aHUMOCBSA3b. PacTUTENbHBIN
OpraHM3M Kak eHoe 1iesioe. BeretaTuBHbIE U T€HEpaTUBHBIE OPTaHBbI.

Jemoncmpayusa onbITOB 0 OOHAPYKEHHUIO B CEMEHAX PACTeHUN BOJbl, MUHEPAIbHBIX U
OpPraHUYECKUX BEILIECTB, Kpaxmaa, Oejika U Kupa.

Jlabopamopuvie u npakmuyeckue padomui.

N3ydyeHne cTpoeHUs pacTUTENBHBIX KJIETOK Ha TOTOBBIX M BPEMEHHBIX MUKpOIIpenapaTax.

Habnronenue mnporecca miasMonu3a U JAEMIa3MoJi3a B PACTUTENBbHBIX KJETKaxX IOJ
MHUKPOCKOTIOM.

N3ydyeHnne o0coOEHHOCTEN CTpoeHUs TKaHEeW pacTeHUl Ha TOTOBBIX M BpPEMEHHBIX
MHUKpOTpernaparax.

W3yuenue cTpoeHHs OpraHOB pacTEHUI Ha )KUBBIX 00BEKTaX U repOapHbIX 00pa3Iax.

Cnoposble pacTeHust

Kpacnbie, 3enénbie m XapoBble BOAOPOCAHM. AJBroJIOTHs — HAayKa O BOAOPOCHSX.
Bonopocnu — HeTakCOHOMUYECKas TpyIa OPraHu3MOB, IPUCHOCOOICHHBIX K KM3HHM B BOAHOM



cpene, OTHOCALIMXCS K Pa3jJW4yHbIM LAPCTBAM B COBPEMEHHOW CHCTEME OPraHWYECKOro MUpa.
MecTo KpacHBIX, 3€JIEHBIX U XapOBBIX BOJIOPOCIIEH B COBPEMEHHOM CUCTEME OPraHUYECKOTO MHPA.
Oco0eHHOCTH UX CTPOEHUS, Pa3MHOXKEHHUS U JKU3HEHHBIX LUKIOB HA MPUMEPE XJIaMHIOMOHAIBI,
XJIOPEJUIBI, KIag0(pOpPhl U YIAbBbI, CIUPOTHUPHI U Xapbl, MOP(UPHI.

Bypsle Boopociiy, uX TAKCOHOMHUYECKOE MOJI0KEHUE BHE LIapcTBa pacTeHuil. JKu3HeHHbIe
LUKJIBI JJaMUHApUH (MOpcKas Karmycra) u pykyca. Pacnpocrpanenue u skonorus. Pons B mpupoze
1 3HaYEHME B KU3HU YEJIOBEKA.

[TpoucxosxaeHne BbICIINX pacTeHui (AMOpHOdUT) OT XapoBbIX Bogopocieil. CoBpeMeHHBIE
MOAXO/bl K CHCTEMATHUKE PACTEHUM.

MoxoBuanbie MM MxH. OOmas XapakTepUCTHKa, CTPOCHHE W JKHU3HENEATEIbHOCTH,
KU3HEHHBIA LUK MXOB. MHOroo6pasue mxoB. Kykymkun néH u cgaruym. Pacrpoctpanenue u
9KOJIOTMS ~ MXOB. 3HAu€HHWE MXOB B  IPUPOAE M IKU3HEACATEIBHOCTH  YEJIOBEKa.
TopdoobpazoBanue. [leuéHouHrKr U AHTOLIEPOTOBBIC.

IlnaynoBuanbie (miaaynsl). OOmas xapaktepuctuka. Mopdooruueckue 0COOSHHOCTH
BEreTaTHUBHBIX OpraHoB. OCOOEHHOCTH OPraHU3aLUH, KU3HEHHOTO IMKJIA IUTayHa OyJaBOBHIHOTO.
[TonoBoe mokoneHue, peaykius rameropura. PacmpocTpaHeHne W HKOJIOTHS IUIAYHOBHIHBIX.
3HaueHHEe B MPHUPOAEC M MCHOJIB30BAHME YEIOBEKOM. VcKomaemble IIayHOBHIHbBIE. Poub
HCKOMAEMbIX IJIAyHOBUIHBIX B PACTHTEIHLHOM IOKPOBE Malle030MCKOM 3pbl U B OOpa30oBaHHUU
KaMEHHOTO YTJIsl.

IlanoporHukoBHAHbIe  (MAamopoTHHMKH MW xBomm). OOm@as  xapakTepucTHKa
MaOPOTHUKOBUIHBIX. OCOOEHHOCTH OpraHM3allMi BETE€TaTHMBHBIX OPIraHOB, JKU3HEHHOI'O IMKJIa
xBoma mnoneBoro. CTpoeHHE U JKU3HEAEATEIBHOCTh MMAalOPOTHUKOB. JKW3HEHHBIM UK
MalOPOTHUKOB HAa IMpUMEpe ILIMTOBHUKA MYXKCKoro. PacmpocTpaHeHne U 3KOJIOTHS
[alOPOTHUKOBU/IHBIX. 3HAYEHUE B IIPUPOJIE U )KU3HEAEATEILHOCTH Y€I0BEKa.

Jlabopamopnusie u npakmuyeckue padomaot

N3yuenne OCOOCHHOCTEH CTPOEHHMS W IKU3HEHHBIX IUKJIOB OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX 3€J1EHBIX, XapOBBIX U KPACHBIX BOJOPOCIIEH Ha )KUBOM U repOapHOM MaTepHaie.

W3yuenune CTpoeHHs U JKU3HEHHBIX IUKIOB OyphIX BOJOpOCIEH Ha KMBOM M repOapHOM
MaTepuare.

N3ydyenne ocoOeHHOCTEN CTPOEHUsI KYKYIIKMHA JIbHAa U carHyma (Ha >KUBBIX U TepOapHbIX
00BEKTaxX).

N3ydyenne ocoOEHHOCTE cTpoeHus IlayHa OyJaBOBHAHOIO (Ha JKHUBBIX U TepOapHBIX
00BEKTaxX).

N3yuenne ocoOEHHOCTEH CTPOEHHS XBOIIA MOJIEBOTO (Ha KUBBIX U repOapHbIX 00bEKTaX).

N3yuenne 0COOCHHOCTEH CTPOEHUs MalOPOTHUKA IIMTOBHUKA MYXKCKOrO (Ha KHMBBIX U
repOapHbBIX 00BEKTaX).

CemeHHbIe pacTeHust

I'osiocemenHble. BO3BHMKHOBEHHE CEMEHU — BaYKHBIA ATAIl B 3BOJIFOIMU BBICIIUX PACTCHUMU.
JlpeBHUE CceMEHHble NAamOpOTHHUKH, MX pOJIb B JalIbHEHIIEM pPa3BUTHH CEMEHHBIX DPACTEHUH.
OO0mue mpu3HaKd CEMEHHBIX pacTeHUH Kak Hambosiee MPUCIOCOOIEHHBIX K CYIIECTBOBAHHUIO Ha
cyme. [oroceMeHHble — HETaKCOHOMMYECKas TIpylma CeMeHHBIX pacTreHuid. OOmas
XapaKTepUCTHKa, OCOOEHHOCTH OpraHU3allMy TOJIOCEeMEHHBIX. JKU3HEHHBIN LMK XBOMHBIX Ha
npuMepe cocHbl. Pa3HooOpasue romoceMeHHbIX. XBoiHble, ['HHKroBble, CaroBHHKOBBIE,
I'meroBeie. PacnpocTpaHeHre M DKOJIOTHS TOJIOCEMEHHBIX. 3HAuY€HHWE B IPUPOAE MU B
XO3SIICTBEHHOM AESTEIbHOCTH YEJIOBEKA.



Jlabopamopuusie u npaxmuyeckue padoomut

N3yuenne ocoOOEHHOCTEH BHEIIHETO CTPOSHUS BETOK, XBOH, IIIHMIIECK M CEMSH XBOMHBIX (€I1b,
COCHA, JINCTBEHHUIIA).

IliBeTkoBble pacTrenus. OOmas  xapakTepucThka  IBETKOBbIX. CTpoeHue u
KU3HEICATENIBHOCTh  IIBETKOBBIX. [[BeTOK Kak opraH IIOJOBOIO  pPa3MHOXKEHHUS Yy
MOKPBITOCEMEHHBIX ~pacTeHuid. Pa3HooOpa3ue TIIBETKOB: TMpaBWUJIbHBIE H  HEMPABHILHEIC,
oboeronple U pasaenpHomnobie. OJHOAOMHBIE U JIByJOMHBbIE pacTeHus. CouBeTHs (CIOXKHBIE,
npoctbie). llBerenue. Pa3Butue Mukpo- m meracnop. ['amersl. Omnbuienue. OImiog0TBOpPEHUE.
3urora. JIBOWHOE OIUIOJOTBOPEHUE Y MOKPHITOCEMEHHBIX (IIBETKOBBIX) pacteHuit. Padoter C.I.
Hapammuna. JKu3HeHHBIN [IUKIT IBETKOBBIX.

[Tnoaer u cemena. PasnooOpasue miogoB. Cyxue u couHble IuoAbl. OnHOCEMSHHBIE U
MHoroceMmsiHHble 1m101bl. Comnogus. CTpoeHHe CeMsH IBYAOJBHBIX U OJHOJOJIBHBIX PAaCTEHUU.
PaznooOpasue cemsH. PacmpocTpaneHue IUIOJOB W CEMSH B IpUPOAE. YCIIOBUS MPOpACTaHHS
ceMsH. JIpixanue cemsiH. PazButue npopoctka. PacnpocTpaneHue 1mioa0B U CEMSH B IPUPOJIE.

WnnuBuayanbHoe  pa3Buthe  pacTeHud  (oHTOreHes).  llepumonpl  OoHTOreHesa:
SMOpPUOHAIIbHBIN, MOJIOAOCTH (FOBEHUJIbHBIN), 3peI0CTU (Pa3MHOKEHUS), CTAPOCTU (CEHUIIbHBII)
Ha IpUMEpPE MOKPBITOCEMEHHOro pacTeHus. CTaauu BereTaMoOHHOrO Iepuoja pacTEeHUN Ha
IpUMepe 37aK0B (BCXO/IbI, KYIIICHHE, BEIXO B TPYOKY, KOJIOIIIEHUE, IIBETEHHUE, CO3PEBAHNUE).

Jlabopamopuvie u npakmuueckue padomul

Nzyuenne mopdonorun nperka (Ha )XKUBBIX U (PUKCHPOBAHHBIX OOHEKTAX).

N3ydenne paznooOpasusi conBeTuii (Ha repoapHbIx oOpasiax).

W3ydyeHue cTpoeHus 3aBsi3U LBETKA U CEMSIOYKH IOJ MHKPOCKONOM (Ha TOTOBBIX
MUKpOIpenaparax).

N3yuenne cTpoeHHs CEMSH IOKPBITOCEMEHHBIX PACTEHUM.

W3ydeHue cTpoeHus MI0A0B U COIIOIUM.

CTpoeHue 1 )KM3HeAeATeTbHOCTh CEMEHHBIX pacTeHMit

IToOer n moGeroBbie CHCTEMBI

[To6er. Mopdonorus mobera. CtpoeHue OOIUCTBEHHOro mobera. Y3en. Mexmaoysnue.
MertamepHocTh. PaznooOpasue moberoB. YKopoueHHbIE U yIJTMHEHHBIE ToOeru. BeretaTuBHbie 1
reHepatuBHbIe moderu. [lonoxxenne nmodera B mpocTpaHcTBe. BugonaMeHEHHbIE TOOETH.

[louka — 3auyarounslii moOer. CrpoeHue mnouku. Pa3sHooOpaszue mnouek: BereTaTHBHBIE,
BEreTaTHBHO-TEHEPATHBHBIE, TE€HEPAaTHUBHBIE, OTKPBITHIC, 3aKpBIThIe. BepxymieuHnbie, OOKOBEHIE
(ma3yIHele) ¥ MPUIATOYHbIE TOYKH.

Crebens. Mopdonorus crebmnst. @opma crebieil y TpaBIHUCTBIX U IPEBECHBIX PACTEHUH.

Anaromust cteOns. CtpoeHue crebias JBYJOJIbHBIX M OJHOJOJBHBIX TPaBSHUCTHIX
pactenuil. Pacnionoxenune npooasiuux TkaHei. CTpoeHue crebiis ApeBECHBIX PACTCHHH.

Oynkimn crebist. Mexanndeckas, TpaHCIIOpTHas. BereTaTuBHOE pa3MHOKEHHE IIBETKOBBIX
pacTeHui.

Jlemoncmpayus onvima — TIepeBUKCHUE MHUHEPATBHBIX M OPraHUYECKHX BEIIECTB II0
CcTe010, BUION3MEHEHHBIX IT0OETOB.

Jlabopamopuvie u npakmuyeckue padomul.

N3zyuenune mopgonoruu nodera Ha >KUBBIX 00bEKTaX WK Ha repOapHbIX 00pa3iax.

N3yuenune cTpoeHHsI BETeTaTUBHBIX, T€HEPATUBHBIX M CMELIAHHBIX IMoYek. Pa3sHooOpasue
MOYEK Y IPEBECHBIX PACTCHUH.



N3yueHne mnomnepeyHOro chnwjia CTBOJIA PACTEHUH M aHajdu3 BIUSHUA HKOJIOTHYECKHX
YCJIOBU Ha pa3BUTHE PACTEHUI.

N3ydyenne ocoOEHHOCTE aHATOMHUYECKOTO CTPOCHHSI CTeOJI ABYJOIBHBIX U OAHOAOIbHBIX
TPaBSHUCTBIX PACTCHHH (Ha )KUBBIX 00BEKTAX WJIM Ha TepOapHBIX 00pasiax).

N3yuenne ocoOeHHOCTEH aHATOMUYECKOTO CTPOSHUS CTE0JIsl APEBECHBIX PACTCHUM.

W3yuenne TpaHCHOPTa BEMIECTB B cTeOIIE.

Nzydenne metamopo30B mobdera.

Jlucr. Mopdonorus mmcra. JlucroBas IUIACTHHKA, OCHOBAHHWE JIMCTAa, YEPEIIOK,
NpwIMCTHUKU. Pa3sHooOpa3ue nucTheB: (OPMBI JIMCTOBBIX IIACTHHOK, >KUJIKOBAHUE JIMCTHEB,
MPOCTBIE M CIIOXKHBIE JUCThA. JIucropacmonokeHHe W JUCTOBas MO3auka. BuaonsMeHeHus
JUCTHEB U UX QYHKIIUH.

AHaTtoMHUs JUCTa. ONuAepMa W YCTbUYHBIN ammapar. Mesodwwi. IlurmeHTsl aucTa.
[Tnactunpl. Kunku (cocynucTo-BOJOKHHUCTBIE IMydku). OCOOEHHOCTH CTPOEHHSI CBETOBBIX H
TEHEBBIX JIMCTHEB.

OyHKIUM TUCTa. 3anacaronas, 3alUTHAs, BETETATUBHOE PA3MHOKEHHE U IpYTrHe () yHKIIHH.
Tpancnupauust u razooOMeH. BiusHue BHEIIHUX YCIOBUM Ha TpaHcnupauuio. POOTOCHHTES.
3unauenue ¢orocunTe3a. Kocmuueckast ponb 3enéubix pacrenuit (K. A. Tumupsszes). Jlucronan,
€ro MPUYMHbI, MEXaHU3M U 3HAYECHHE B )KMU3HU PACTCHHUSI.

Jlemoncmpayusa onvtmog’ BbIICJICHUE MIUTMEHTOB JIMCTA HA IPUMEPE CHUPTOBON BBITSKKU
xJyopoduia; odpazoBaHue KpaxMaia B 3eIEHBIX TUCThIX Ha cBeTy (durypsl FO. Cakca); BiausHIe
CHJIbI CBETA HA BBIJIEJICHUE KHCIOPO/1a BOJAHBIMU PACTEHUAMH (TMOACUET MY3bIPHKOB KUCIOPOA).

Jlabopamopusie u npakmuyeckue padoomul.

Nzyuenmne Mop¢ooruu JTUCTa Ha KUBBIX 0OBEKTaX WM TepOapHBIX 00pasnax.

Turbl u GopMyITBI TUCTOPACTIONOKEHHS.

HccnenoBanue aHaTOMHUM JIUCTA ¢ TOMOIIBbIO CBETOBOI'O MUKPOCKOIIA.

N3zyuenne metamopo30B IuCTA.

Kopens u kopHeBble cuctembl. Mopgonorus kopHs. Buasl kopreit. Turbsl KopHEBBIX
CHCTEM.

AHnaromus KopHs. 30HbI KOpHs. KopHeBoil uexiuk. CTpoeHue KOpHS Ha NONEPEYHOM Cpe3e
B 30HE BCaChbIBaHUS.

OyHKIMM KOpHA. 3aKpeIuleHne pacTeHus B cyocTpare. BecacbiBanue 1 npoBeeHHe BObI U
MUHEPAJIbHBIX BEIIECTB. 3aacaHne MUTaTEeIbHbIX BEIIECTB.

MunuepanbHoe mnuTaHue pacTeHuil. [locTymuieHne BOABI M MHUHEPAIBHBIX BEIIECTB.
KopueBoe naBieHue. OeMEHTHl MHHEPAJBHOIO MUTaHUA (MaKpo- U MHKPODJIEMEHTHI).
BelpamuBanue pacTeHHii METOAaMU TMJIPONOHUKU U a’3ponoHUMKU. ObecrieueHue YCIOBHM JUIs
JbIXaHUS KOPHSI.

Jbixanue kopHs. CHHTe3 OMOJIOrHMYecKH aKTHBHBIX BEIECTB. BererarnBHOe pa3MHOKEHHE.
Bunonsmenenus kopHed U X QyHKIUH.

Jlemoncmpayua otpactaHus NPUAATOYHBIX KOPHEW Ha MPUMEpPE CMOPOIUHBI U JIPYIHX
pacTeHMii; MOCTYIUIEHHS BOJABI M3 TMOYBBl B KOPEHb, HArHETAIOLIET0 JIEHCTBUS KOPHS;
BUJIOM3MEHEHHBIX KOPHEH.

Jlabopamopnuvie u npakmuyeckue padomaoi

N3yuenune Mop¢honoruu KOpHsI Ha KUBBIX 00bEKTaX WM repOapHbIX 00pa3iax.

N3y4yeHne aHaTOMUYECKOTO CTPOEHHS KOPHS Ha TOTOBBIX MUKpOIIpenaparax.



N3yuenne CTpOeHHs] KOHUYMKA KOPHS MPOPOCTKA MIIEHULBI U MIEPBUYHOIO CTPOCHHUSI KOPHS
vpuca (WId Ipyroro pacTeHUs ).

N3yuenune cTpoeHHsI KOPHEBBIX BOJIOCKOB C IIOMOIIBIO CBETOBOI'O MUKPOCKOIIA.

HccnenoBanue BAMSHUA BO3/1yXa HA pa3BUTUE KOPHEH.

Nzyuenmne metamop(o30B KOPHSL.

BereratuBHoe pa3MHOKeHHMe pacTeHHH. BereraTuBHOE pa3MHOXKEHHE ILIBETKOBBIX
pacTEeHUN M €ro 3HA4YEHUE B ECTECTBEHHBIX YCJIOBHUAX M B CEIBCKOXO3AMCTBEHHOW IPAKTHKE.
OcHoBHBIE (OPMBI BET€TATHBHOTO PA3MHOXKCHMSA: KOPHSMH, JIMCThSIMHU, HAI3EMHBIMH H
noA3eMHbIMU TIoOeramu. PasmHokeHue mpuBuBkoil. Paboter M.B. Muuypuna. KnonupoBanue
pacteHuii. MUKpOKIIOHAJIBHOE pa3MHOKEHUE pacTeHui. KilerouHas nHXeHepHsi Kak COBpEMEHHast
TEXHOJIOTHS] PA3MHOKEHUS PACTEHHIA.

[Tousa. PaGoter B.B. JlokyuaeBa o mouBe. XapakTepucTuka Mo4Bbl. PazHooOpasue mous.
[Inomopoaue mouBbl.  YmoOpenus. Hapymenuss MHHEpadbHOTO  IMUTAaHHUA  PACTCHUH.
ArporexHudeckue npuéMbl 00paboTku mouBbl. [loHsATHE O CEBOOOOPOTE M €ro 3HAUEHUU IS
BBIPALIMBAHUS CEJIbCKOXO3SIIICTBEHHBIX KYJIbTYD.

Jemoncmpayusa criocoOOB BEreTaTUBHOTO Pa3MHOXKEHUS Ha IMpUMEpPEe KOMHATHBIX
pacTeHui.

Jlabopamopuvie u npakmuueckue padomul

N3yueHnne MrUTO3a B KOPELIKE JTyKa.

N3ydeHnne ®U3HEHHBIX IIUKJIOB PACTEHUI HA repOapHBIX 00pasIax.

Metoasl MUKPOKJIOHAJIBHOTO Pa3MHOKEHHS PACTEHUMN.

Kanaccudpukanus nBerkoBbixX. OnHononbHbie W J[BynosbHble. CeMeicTBa IIBETKOBBIX.
IBynonbnbie: Kpectousernble, Po3ousernsie, Ilacnénossie, CioxHOLBETHbIE, MOTBIIBKOBbIE
(boGoBrie), 3ontmunbie. OpHomonbHBIC: 37aku, AmapwincoBbie, Jlunelinsie. OpXuaHbIE.
OtnnuutenbHble npu3Haku. PopMysbl U JuarpaMMbl IBETKOB. JlukopacTyuiue U KyJabTypHBIE
IIPEICTAaBUTENN CEMEWCTB, MX 3HAUEHWE B TPUPOAE M HUCIOJIB30BAHUE YEIIOBEKOM.
PacnipocTpaneHnne u 3K00rus BETKOBBIX.

Jlabopamopuvie u npakmuyeckue padomaol

N3ydyeHne OTIMYUTENBHBIX IPU3HAKOB NIPEACTABUTEIIEH CEMENCTB IOKPBITOCEMEHHBIX.

Omnpenenenue mpencTaBUTENEd pa3iIMYHbIX CEMEICTB C HCIIOJIb30BAaHMEM ONpEesInTeNnen
pacTeHMi WM ONPEEIUTEIbHBIX KapTOUEeK.

Jkosorusi pacrenuii. Pactenusi B npupoaHbIX co001IECTBAX

Pactenus u cpemna obutanus. Dkonoruueckue (akTopsl. PacTeHuss U yclioBUsS HEKUBOM
MIPUPOJIBI: CBET, TEMIIEPATypa, BIAXKHOCTh, MUHEPAJIbHBIN COCTaB MOYBBL. DKOJIOTHYECKUE TPYIIIIHI
pacteHuid. Pactenus u ycnoBHs KUBOM MPUPOJBI: IPSIMOE U KOCBEHHOE BO3ECHCTBUE OPTraHU3MOB
Ha pacTeHus. B3anMocCBs31 pacTeHU MEXIy COOON U C IPYTUMH OpTaHU3MaMHU.

3HavyeHNEe TOYBEHHBIX OPTaHM3MOB ]Il MHUTAaHWs pacTeHwil. Puzocdepa. bakrepuanbHbie
KI1yOeHbKH. MuKopu3a (9H10- U SKTOMHUKOPHU3a). 3eIEHBIC YI0OPECHHS.

PacturensHoe coobmectBo (¢urtorneHo3). buornenos. Oxocucrema. buopaznoobOpasue.
BumoBoii cocTtaB pacTUTENBHBIX COOOIIECTB, JOMHUHUPYIOIIME B HUX BHJIBl PAaCTCHUM.
Pacnipenenennie BUIOB B pacTUTENbHBIX coolmiecTBax. SApycHocTs. PacTuTenbHble cooOIIecTBa:
neca, Jyra, OONOTa, TYHIpPHI, MYCThIHU. [IpHCIIOCOONEHHOCTh pPAaCTEHH K cpeie U MecTam
obutanusi. CMeHa paCTHUTEIBHBIX COOOIIECTB. PacTUTeNbHOCTH (pacTUTENbHBIN OKPOB). dopa.



B3aumocss3p opranu3moB. MHeknuoHHbIE OOJE3HM pacTEHUH W WX BO3OYIUTEINH.
Bupycubie (Mo3anunasi 601e3Hbp Tabaka, MECTPOJICTIECTHOCTh TIOJIbIIAHA M JIPYTHE), TPUOKOBBIE
(pkaBuMHA, MYYHHCTass poca) M OakTepwalibHble (MOKpas THWIb) 3a00JICBaHHS PACTCHHI.
Nmvmmynurter y pactenuit. Ilpuumnbl pacnpocTpaHeHuss MH(PEKIHMOHHBIX Oojie3Hel pacTeHUM.
[Mpuntunsl npoUIAKTUKK W JIe4eHUs HH(PEKIMOHHBIX OO0JIe3HEH pacTeHUil B MpPaKTHKE
pacTeHHEBO/ICTBA.

IKeKypcuu unu 6u0eoIKCKypcuu

W3yuenne BUAOBOTO COCTaBa M JKOJOTHUECKOTO COCTOSHHUS OJHOTO M3 PACTUTEIBHBIX
COOOIIIECTB PETHOHA.

Jlabopamopusie u npaxmuyeckue padoomut

N3ydenne ocoOeHHOCTEN CTPOCHHS PACTEHHM Pa3IMUHbIX IKOJIOTUYECKUX TPYIII.

PacTruTeJbHBIH MHUP U 1eATEIbHOCTH YeJI0BeKa

Passutne pacturensHoro mupa. JKuszHp pacreHuid B Boje. [lepBble Ha3eMHBIE PaCTEHUS.
OcBoeHME paCTEHUAMHU CYILIU. DTanbl Pa3BUTUS HA3EMHBIX PAaCTEHUI OCHOBHBIX CUCTEMAaTHYECKUX
rpymi. Puanodurer — nepBbie Ha3eMHBIE COCYIUCTHIE pacTeHus. [losBIeHNEe TKaHEH U OpraHoB.
Ponb 1peBHUX NaNOPOTHUKOBUIHBIX. Y CJIOKHEHUE PACTUTEIBLHOIO MUPA B IPOLIECCE IBOJIIOLIMH.

[TaneoGoranuka. Mckomnaemble octaTtku pacreHuil. Oxamenenoctu. OtneuyaTtku. <«OKuBbie
HCKOIIAEMBbIE» CPENM COBPEMEHHBIX PACTEHUH.

KynbTypHble pacTeHHst M UX NpoucxoxjaeHue. LleHTpsl MHOrooOpas3us U MpOUCXOXKICHHS
KynbTypHbIX pacteHuil (mo H.W. BaswioBy). Kynbrypa 3emnenenus. KynbrypHble pacreHus
CEJIbCKOXO35IMCTBEHHBIX YIOJAWM: OBOILHBIC, IUIOAOBO-ArOAHBIC, moJeBble. l[IpencraBieHus o
CEeJIEKIIMM U OMOTEeXHOJOrMH. MeTo[bl BBIBEACHHS HOBBIX COPTOB pacTeHUil. Bo3HHKHOBEHME
KOHTPACTHBIX MPU3HAKOB y pacTeHu oaHoro Buaa. MckyccTBeHnHsblil or6op. HaciaeacTBeHHOCTD,
n3MeHuuBoCcTh. Co3aHME HOBBIX  IPOJOBOJILCTBEHHBIX  KyiIbTyp. lIpomoBonbcTBeHHas
6e3omacHOCTb. baHku ceMsH.

Pactenuss ropona, 0coOeHHOCTh TOpPOJACKOW (uiopbl. 3aHOCHBIE M aOOPUTE€HHBIE BHJIBI.
CunaHTpoIHbIE, COpHble pacTeHus. MHTpoaynentsl. [lapku, neconapku, ckBepbl, OOTaHHYECKHE
canpl, nesapapun. Ozenenenue. KoMHaTHbIE pacTeHus, IIBETOBOJCTBO.

[locnencTBust fAeATEIBLHOCTH 4YellOBEKa B 3KocucTeMax. OXpaHa pacTUTEIBHOTO MHUpA.
BoccraHoBneHue 4YMCIEHHOCTH pPEAKMX BHIOB pacTeHuid. Oco0o oxpaHsieMble HTPHUPOIHbBIE
tepputopun (nainee — OOIIT): 3amoBenHHWKH, 3aKa3HUKH, HAIMOHAJIBbHBIE MApKH, OMOC(EpHBIC
3anoBegHUKU. Oxpana pactenuid. Pactenust Kpacnoit kauru Poccuiickoii @enepanuu.

IDKcKypcuu unu 6u0e0IKCKypcuu.

PazButue pactutenbHOro Mupa Ha 3emiie (3KCKYypcHs B MaJICOHTOJIOTHUECKUH WIH
KpaeBe4ecKuil My3e).

Jlabopamopuvie u npakmuyeckue padomul.

N3ydeHue cenbCKOX039iCTBEHHBIX PACTEHU CBOETO PETMOHA.

N3yuenne copToBBIX OCOOCHHOCTEH KYIbTYPHBIX PACTCHUM.

8 KJIACC

I'pu6sb1 1 rpudoONoI00HbIC OPraHU3MbI
Muxkonorust — Hayka o rpubax. OOmas xapakrepucTuka rpu6oB. Mopdonorndyeckue
ocoOeHHOCTH BereraTHBHOro Tena. 'mdbl, munennii. OcOOEHHOCTH CTPOEHUS KIETOK IpuOOB.



CX0ACTBO M pa3Iuyusl C PaCTCHUSIMU U )KUBOTHBIMU. [IuTanune rpuboB (cMMOUOHTHI, canmpoTpOodHI,
napasuthl). PazMHOXeHUE TPHOOB.

[TnecueBbie TpuObl. CheTOOHBIC U SITTOBUTHIC TPUOBI.

3uromuuersl. OCHOBHBIE 4YepThl OpraHu3allMM Ha mpumepe Mykopa. Ponb B mpupone u
KU3HH YEJIOBEKA.

AckoMHIIETBI WM cyM4YaTble TpuObl. OCOOCHHOCTHM CTPOCHUS U IKU3IHENEATEIHHOCTH,
pacrpocTpaHeHHEe M JKoJIorThdyeckoe 3HadeHue. CTpoeHHE Ha MpUMepe NEHHIMLIA.
O/HOKJIETOYHBIE ACKOMMIIETHI — IPOXOKH. Vcronb3oBaHHME IpOoXOKEH HpH BBIIEUKE XJieda.
[Tapazutnyeckue NpeAcTaBUTENIM ACKOMMLETOB (BO30YAWUTENIN CHOPBIHBH, MapIId, MYyYHUCTOH
POCBI U IpYTH€) U Bpell, HAHOCUMBIH UMH CEIbCKOMY XO3AHCTBY.

basugnomunersl. OOmas XapakTepUCTHKA, OCOOEHHOCTH CTPOEHHUS M Pa3MHOXKEHMs Ha
IpUMepe IUIANOYHBIX TpuOOB. 3HaueHue rpubOB B IPUPOJIE U B XKU3HU yenoBeka. Che100HbIE U
anoButele  rpuObl.  [lapasurtnyeckue  mpeacTaBUTENH — 0a3HMIMOMUIETOB  (TOJOBHEBBIEC,
p’KaBUMHHBIE, HEKOTOpBIE TPYTOBbIE). MUKOpH3a U €€ 3HaUCHHUE.

I'pubononobupie  opranu3mbl.  OcoOeHHOCTH  CcTpoeHHs  KIeTOK.  OOMUIIETHI.
[TapazuTndeckre mpeacTaBUTEIN OOMUIIETOB Ha IpuMepe GUTO(PTOPHI.

OOmiass xapakTepuUCTHUKa JUXEHU3UPOBAHHBIX TpuOOB (mumaiHuku). (OcoOeHHOCTH
MOpGOJIOTUM M AHATOMHYECKOTO0 CTPOCHMs JIMIIAHHMKOB, NHMTaHUE M pa3MHOXKEHHE.
MHorooOpa3ue U 3KOJIOTMYECKHUEe TPYIIbl JUIIAHHUKOB. 3HAYEHHUE JMIIAMHUKOB B IPUPOJE U
XO3SICTBEHHON JIeATeNbHOCTH uesioBeKa. VHAMKaTopHas poJib JIMIIAWHUKOB. JlMmaiHuku —
MIMOHEPHI MPUPOJHBIX COOOILIECTB.

Pons TpuboB B KpyroBopoTe BemecTB B 3kocucreMe. Posb TprOoB B TOYBOOOpa30BaHUU U
o0ecrieYeHn MI0A0POANs TMOYBHI. bone3HeTBopHbIe (MapasuTuyeckue) rpudsl. Muko3sl. Mepsl
pOGUIAKTUKHA MHUKO30B.

Jlabopamopnuvie u npakmuyeckue padomul.

N3yuenne o0coOEHHOCTEH CTPOEHUS IUIOJOBBIX TeJl  HUIAMOYHBIX TIpuUOOB  Ha
MHUKPOCKOIMMYECKHUX MpenapaTax U MyJspKax.

W3yuenue cTpoeHUs IIIECHEBBIX IPUOOB: MYKOpPa U MEHUIIILIA.

W3yuenue BIUSHMS BHEIIHUX (DAKTOPOB Ha MPOLIECC PA3MHOKEHUS IPOXIKEH.

N3ydenue cTpoeHus 1 )KU3HEHHOTO IMKIa pUTO(GTOPHI HA )KMBOM U TepOapHOM MaTepHare.

Nzyuenune cTpoeHus TumaiHUKOB (Ha repOapHbIX 00pasiax).

KuBoTHbIC

300J10r1sI — HAYKA 0 )KUBOTHBIX

Oo6mue u crienuagbHbIe pa3ensl 300m0run. Kpatkas uctopust pa3BUTHS 300JI0TUH.

OO0mue u chenuanbHble METOABl U3YYeHHUs JKUBOTHBIX. CBSI3b 300JOTHH C JIPYTHMH H
HayKaMH, MEAUIIMHON U CENTbCKUM XO03SMCTBOM. 3HAUEHUE 300JIOTMUYECKUX 3HAHUM ISl YEJIOBEKa.
[Tpodeccun yenoBeka, CBI3aHHBIC C 300JIOTHEH.

Jemoncmpayua TIOPTPETOB YUYEHBIX, HW300paXEHHUH, MOJENeH >KUBOTHBIX, MYJISIKA
YKUBOTHBIX, BJIAXKHBIX TIPETIapaTOB U JPYTOE.

Jlabopamopnusie u npaxmuyeckue padoomut

CocraBiieHre peKOMEHIaIui Mo cO0py 300J0THIECKIX KOJIEKIIUH.

Cocranenue onucanuii mpodeccuii, CBSI3aHHBIX C 300JIOTHEH.

OO6mas opraHu3aIys >KUBOTHOTO OpraHU3Ma.



Oc00eHHOCTH CTPOEHUS KMBOTHOM KJETKM. MHOrOKIETOYHOCTh. TKaHW >KMBOTHOIO
opranusma. CtpoeHue u QyHKIMHM TKaHEH >KMBOTHOTO opranu3ma. OpraHbl U CUCTEMbI OPraHOB
KUBOTHOTO opranuszma. @opma tena )KMBOTHOTO, CAMMETPHUSI TeJla, pa3Mephl Tea.

Jlabopamopusie u npaxmuyeckue padomul

UccnepoBanue KIETOK 01 MUKPOCKOIIOM Ha BPEMEHHBIX MUKpOIIperapaTax.

CpaBHeHME paCTUTEIBHOMN U )KUBOTHOM KJIETOK.

N3ydeHue TkaHen KUBOTHBIX.

CrpoeHne H ’KU3HEACATEIbHOCTD )KUBOTHOI'0 OPraHM3Ma

Opranu3sMeHHbIi YPOBEHb OPraHU3ALMHU KU3HU

IluTanue y sKMBOTHBIX. OTalbl NUTAaHUS Yy JKUBOTHBIX. THIBI NMUTaHUSA. DHIOLMTO3 U
sk3ounTo3. KilerouHoe wu mosocTHoe numeBapeHue. I[IpoucxokaeHue NHIEBapUTEIbHON
CUCTEMBI. DBOJIOLUS MMUILIEBAPUTEIBLHON CUCTEMBI. Pa3zieneHne nuiieBapuTebHOM CUCTEMBI HA
otaenbl. OcCOOEHHOCTH MUTAHUS PACTUTEIBHOSIIHBIX )KUBOTHBIX. OCOOEHHOCTH MUTAHUS XUIIHBIX
KUBOTHBIX.

Jlabopamopuuvie u npakmuueckue padomsut

W3ydyeHne nuTaHus NpOCTEUILIETO O] MUKPOCKOIIOM Ha BPEMEHHBIX MUKpOIIpenaparax.

N3ydyeHne nutaHus OTAENBHBIX IPEICTABUTENICH PA3JIMYHBIX TPYIII )KUBOTHBIX.

Tpancnopr y xuBOTHBIX. TpaHcrmopt y crpekaroumx u rybok. [lomoctu Tenma y
KUBOTHBIX. [IpoMcXoxJeHHME W CTPOEHHME MEPBUYHOM IMOJIOCTH. Pa3Butue BTOpPUUYHON
(uemoMHUYecKoi) MOJIOCTU. DBONIONUS MOJOCTEH Tena y >KMBOTHBIX. DYHKIMM NEPBUYHOU U
BTOPUYHOW IOJIOCTU Tesa. [IpudyrHBl BOSHUKHOBEHMSI TPAHCIIOPTHOM cucTeMbl. PopMupoBaHue
KpOBEHOCHON cucTteMbl. DYHKIUU KpPOBEHOCHOM CHUCTEMBbl. 3aMKHYTbIE U HE3aMKHYTbIE
KpOBEHOCHbIE cHucTeMbl. CBfA3b THIA KPOBEHOCHOW CHUCTEMBI CO CTPOEHHEM IIOJIOCTU Teja.
KporooOpamienne. Cepaiie. DBOTIOIUS KPOBEHOCHOW CUCTEMBI Yy TTO3BOHOYHBIX )KHBOTHBIX.

JIpixanue y KMBOTHBIX. Vcrnionb3oBaHue kuciaopoaa >kMBOTHbIMH. ud¢ysus. [pixanue
MIOBEPXHOCTBIO Tena. JIpIXaHWe y JABYXCIOMHBIX JKUBOTHBIX. OpMUPOBAaHUE IBIXATEIbHBIX
opraHoB. Jlpixanue B BoaHOM cpene. Kabpsl. [[pixanue B Ha3eMHOIl cpenie. [IpIxaHue npu MoMOIIH
Tpaxel. JIErkue. OBOMOLNA JbIXaTEIBHON CUCTEMBI Y II03BOHOYHBIX KUBOTHBIX.

Boigenenne y :xkuBoTHbIX. Ocmoc. OcMoTHueckoe naBieHue. CTpoeHUe BbIIETUTENIbHON
CHUCTEMBI Y JXHUBOTHBIX. OBOJIIOIMS BBLICIUTEIILHON CUCTEMBl Y >KMBOTHBIX. BblienutenbHas
cucreMa  HepuauanpHoro  tumna. lIpoToHedpunuanbHas ~ BbIIEIUTENbHAs  CHCTEMA.
MeraneppuauanbHas BblAenUTeNbHas cucTeMa. CBSI3b CTPOEHHUS BBIJCIUTEIBHON CHUCTEMBI C
TUIIOM IIOJIOCTH TeJa. BbIAeNUTENbHbIE CUCTEMBl AKTUBHOIO THIIA. MalbIUTHEBBIE COCYIBI.
OBOMIOIMSA MOYEK Y TO3BOHOYHBIX )KUBOTHBIX.

Onopa u aBuKeHHe Yy KUBOTHbIX. Opranel JBMKEHMS Yy KIETKU. ['mapocratnyeckuit
ckenmer. HapyxHbiii ckener. BHyrpeHHuil ckener. @OpMHUpPOBAHUE DPBIYAXKHBIX KOHEUYHOCTEH,
MIPAaBUJIO pbIYara. OBOJIOLUSA ONOPHO-IBUIATEIBHON CUCTEMBI Yy ITO3BOHOYHBIX YKHUBOTHBIX.
Crpoenue Mbi. J[Buxenue B Boje. [lnaBanue. BeitankuBaromas cuita. [limaBarenbHble My3bIpy.
JIBrkeHne B Ha3eMHO-BO30yHOM cpene. [Tonér. [lonpemuas cuna. Pasnuunble TUIBI ONETA.

Peryasinusi Ku3HeIesITEJJbHOCTH Y KMBOTHBIX. HepBHas M rymopanbpHas peryssnus.
Ocob6ennoctu HepBHOU perynsuuu. Juddysnas nepsHas cucrema. 'anrnuu. Llentpanehas u
nepugepuyeckas HepBHas cucreMa. Ledanuszanus. DBooUsS HEPBHON CHCTEMBI Y TO3BOHOUHBIX
KHUBOTHBIX. ['opMOHanbHas perymsiuus. OcoOEHHOCTH TOPMOHAIbHON perymsiuuu. ITpumepst
HEPBHOM U TOPMOHAJIBHON PETYJISALUU.



Pa3nooOpa3ue :KUBOTHBIX

JAByxcJ10iiHbIE U TPEXCJI0MHbIE ;KUBOTHbIE U UX 0COOEHHOCTH. /[ByXCITOMHBIE dKUBOTHBIE.
Tun Crpekatomue, win Kumeunononoctueie. OCOOEHHOCTH KIIETOYHOM — OpraHMU3allyH.
Onunepmuc M ractpogepmuc. CTpekaTenbHble KIETKH. JKHW3HEHHBId LUK CTPEKaroluX.
dopmupoBanue Meay3bl. JKU3HEHHBIH UK CUU(BOUTHBIX U TUAPOUTHBIX Meny3. Kopasuibl.

Jlabopamopusie u npakmuyeckue padomul.

N3yuenue CTpOCHHUS U )KU3HEACATEIBHOCTH THAPHI.

N3yueHne XMMHUYECKOTO COCTaBa CKEJIETa KOJIOHUAIBHBIX KOPAJUIOBBIX IOJIUIIOB.

Tpéxcaoiinpie XuBOoTHbIe. DopMupoBanue mosioctd Tena. OCOOEHHOCTH M (QYHKIIUH
BTOPUYHOM 1o0cTH Tena. Opranbl BelieaeHUs: TpoToHeppuann 1 MeTane@puaun. OOuuil rmian
CTpOCHHS TPEXCIONHOrO >KUBOTHOTO. OCOOEHHOCTH OpraHu3aluu TPEXCIOWHBIX >KUBOTHBIX.
bunatepanbHas (ABycTOpoHHSS1) cuMMeTpus. llepBUYHOpOTBIE JKUBOTHBIE. TpoxodopHbie
KUBOTHBIC. JIMHAIOINE )KUBOTHBIE. BTOPUYHOPOTHIE )KUBOTHBIE.

Tun Ilnockue yepBu. OCOOCHHOCTH OpraHU3AIMH MIOCKUX YEPBEH Ha MPUMEpPE MOJIOYHOM
mwiaHapuu. CTpoeHHe IOKPOBOB U KOXKHO-MYCKyinbHOro wmemka. [lapenxuma. Crpoenue
MUIIEBAPUTEIBHON, BBIACTUTEILHON M HEpBHOU cucreM. llpucnocoOneHne IMIOCKuMX 4YepBer K
napazutusmy. CocaibliUku. JKU3HEHHBI LMK NMEYEHOYHOTO COCaJbLIMKA. JIEHTOUHbIE YepBH.
JKu3HEeHHBI LUK HIMPOKOTO JIeHTena W Oblubero (cBUHOrO) IemnHs. [pyrue mpencraBUTENd
MapasuTHYECKUX IUIoCcKUxX uepBeid. I[lpodunaktuka 3a0oneBaHui, BBI3BIBAEMBIX ITOCKUMU
YEpBIMU.

Jlabopamopnusie u npakmuyeckue padomaot

N3yueHne >KU3HENEATEIBHOCTH, BHEIIHEINO W BHYTPEHHEIO CTPOEHHUS IIPECHOBOJHBIX
IJTIOCKUX YEpBEil.

N3yuenne cTpoeHHs MapasuTUIECKUX IUNIOCKUX YEPBEU Ha BJIAKHBIX MperapaTax.

Tun Kpyriasie yepBu. OcoO0eHHOCTH OpraHu3aluu Kpyribix uyepBeil. CTpoeHue Kpyribix
4YepBel Ha IPUMEPE YEIIOBEUECKOU acKapuabl. IIOKpOBBI M KOKHO-MYCKYJIBHBIM MEIIOK HEMATON.
JIunpka. CtpoeHue u (yHKIMOHUPOBAHME CHUCTEM OpPraHoB Hemarol. JKu3HEHHBIH UK
YeJI0BEYECKON aCKapHIbl.

Jlabopamopuvie u npakmuyeckue padomaoi

N3yuenune cTpoeHUs 4eI0BEUYECKOM (CBUHOM) acKapu/IbI.

Tun Koabuatbie yepBu. OCOOCHHOCTH OpraHM3aIllMU KOJHYATHIX YEpBEM Ha MpUMeEpe
noxzaeBoro 4yepBs. CTpoeHHE MOKPOBOB U KOXHO-MYCKYJIbHOro Memika. OpraHusaiusi mojaocTH
tena. CTpoeHHE THINEBAPUTEIBHON, KPOBEHOCHOMW, BBIICIUTEILHON M HEPBHOW CHCTEM.
PazMHoOxeHHMe KombyaThiX YepBeil. PazHooOpasue Koap4aThixX YepBen.

Jlabopamopuvie u npakmuyeckue padomui.

N3y4yeHue BHEIIHErO0 U BHYTPEHHETO CTPOCHMUS TOXKAEBOIO YEPBs.

N3yuyeHue BHELIHErO U BHYTPEHHErO CTPOCHUS MEAULIUHCKOM ITUSBKU.

N3yuenne cTpOeHHsI MHOTOILIETUHKOBBIX YEPBEil.

Tun MoJutrocku. OcoOEHHOCTH OpraHu3aIi MOJUTIOCKOB. CTpoeHue Tena MOJUTIOCKOB.
Penyknps nemoMu4eckod MOJIOCTH: NPUYMHBI M MOCHEACTBUSA. DPOpMHUpOBaAaHME MaHTHUHHON
MOJIOCTH W pakoBUHBL. CTpoeHHMe U (QYHKIMOHHUPOBAHHE CHUCTEM OPraHOB MOJUIIOCKOB.
PaznoobOpasue MoutockoB. JIBycTBOpUaThle MOJITIOCKH. bproxoHorue Moutrocku. I'onoBoHorue
MOJUTIOCKHU.

Jlabopamopuvie u npakmuyeckue padomul.

N3yuyeHune BHELIHEr0 U BHYTPEHHETO CTPOCHUS ABYCTBOPYATOr0 MOJIIKOCKA.



W3yueHne BHEIIHEr0 M BHYTPEHHETO CTPOEHUSI OPIOXOHOIOI'0 MOJITIOCKA.

W3y4eHne BHENTHETO U BHYTPEHHETO CTPOEHUS TOJIOBOHOTOT'O MOJIIIOCKA.

N3y4eHue cTpoeHus: paKOBUH MOJIITKOCKOB.

Tun Yaenucronorme. OcOOEHHOCTM OpraHu3aluM 4WieHUCTOHorux. IlmaH crpoenus
YIEHUCTOHOIOI'O >KMBOTHOrO. Penykuusi BTOpUYHOM MOJIOCTU Tejla: MPUYMHBI M IOCIIEICTBUS.
Paznenenmne Tena Ha otaensl. Koneunoctu unenuctoHorux. CtpoeHue M (QpyHKIIMOHMPOBAHUE
CUCTEM OpraHOB WIEHHUCTOHOTMX. OpraHbl YyBCTB WIEHUCTOHOTMX. (OCHOBHBIE TIpYIIIIbI
YJIEHUCTOHOTHX.

Kanace PakooOpa3snbie. CtpoeHre u Mopdosorus pakooOpa3HbIX Ha MPUMEPE PEYHOTO
paxa. PazHooOpasue pakooOpa3HbIX.

Kaace ITaykooopa3ubie. CTpoeHre u MOpgoJIOorHs MayKooOpa3HbIX Ha MpUMEpe Mayka-
KpecToBuKa. PazHooOpasue naykooOpa3HbIX.

Kaace Hacexomble. CtpoeHne u BHemHssi Mopdonorus Hacekombix. KoHeuHOCTH H
pOTOBbIE amnmaparbl HaceKOMbIX. JKHM3HEHHBIM LMK HaceKoMmblX. Hacexkomble C HENOJIHBIM
npespauieHrueM. Hacekomble ¢ nonHbIM npeBpaiieHueM. Kykonka. OCHOBHBIE OTPSbl HACEKOMBIX
¢ HemnoJsiHbIM mpeBpaieHuem: [Ipsamoxpsuibie, [lomyxectkokpeuibie, B u Ilyxoenst. Otpsas
HAaCEKOMBIX C IOJHBIM IpeBpaunicHueM: JKecTkokpsuible, [lepenoHuaTokpbuible, JIBYKpBUIBIE,
Yemyexkpouisle, bioxu.

Jlabopamopusie u npakmuueckue padomaol

M3yueHne BHEIIHETO CTPOEHUS M KOHEUHOCTEH pakooOpa3HbIX.

W3yuenne BHYTpEHHETO CTPOCHUS paKOOOPA3HOTO.

N3ydeHue cTpoeHus: poTOBOIO anmnapara 1 KOHEYHOCTEH HAaCEKOMOTO.

N3ydyeHne BHYTPEHHETr0 CTPOEHHSI HACEKOMOTO.

W3yuenne BHEIIHETO CTPOCHUS M OMOJIOTMH HACEKOMBIX Pa3HbIX OTPSJIOB.

Onpenenenre NpeaCTaBUTENEH pa3IMYHbIX OTPSAJOB U CEMEMCTB HACEKOMBIX C
HCIIOJIb30BAHNUEM OIPEACIIUTENEH.

Tun Xopaosbie. OCOOEHHOCTH OpraHU3allMy XOPJIOBBIX XKUBOTHBIX. [IpH3HAKM XOPAOBBIX
KHMBOTHBIX: TJIOTKA C ’KaOEpHBIMHU ILEJISAMHU, XOp/a, HEpBHasl TpyOKa, SHIOCTUIIb, TOCTHATAILHBIN
xBocCT. [Tos0cTh T€Nna XOpAOBBIX KUBOTHBIX.

[Toarun I'onoBoxoproBeie. CTpoeHUE U KU3HEIEATEIBHOCTD JIAHIETHHUKA.

Jlabopamopuuvie u npakmuueckue padomsut

W3ydyeHne BHEMIHEr0O M BHYTPEHHErO CTPOEHHUs JIAHIETHHKAa Ha (DUKCUPOBAHHBIX
npernaparax.

Pa3nooOpa3sue u 3BOTIOIUS IO3BOHOYHBIX )KHBOTHBIX

OO01mii 0030p CTPOEHUS M Pa3BUTHSI TO3BOHOYHBIX KUBOTHBIX.

®opmupoBanue ckenera. Koctu u xpsamm. Otaensl Tena IO3BOHOYHBIX JKHBOTHBIX.
BucuepanbHblii ¥ TynoOBHUIIHBIA OTA€dbl. OCHOBHBIE TpYNINbl TO3BOHOYHBIX JKHBOTHBIX.
becuentoctrpie U yemocTHOPOTHIC. JKabepHbie 1yru, HOPMUPOBAHKE YETIOCTEH.

Oco0OeHHOCTH CTPOEHHUS CHCTEM OpPraHOB I103BOHOYHOTO 3>KUBOTHOro. IlomocTth Tena.
[MumeBapurenbHas cucTema. Kposenochnas cUCTeMa. JpixaTenbHas cUCTeMa.
MertaneppuauanbHas BblIenuTenbHas cucrema (mouku). HepBhas TpyOka. Otaensl HepBHOM
CHUCTEMBI.

Haaxkaacc PrIObBI

OCOoOEeHHOCTH CTPOEHHUSI M OpraHu3alMM phI0 Ha MpHUMEpe peuHoro okyHs. Yemrys peIO.
Ckener ppi6. CTpoeHHE MUIIEBAPUTEIBHOM, KPOBEHOCHON U BBIACTUTEIBHOM cucTeM. J[pIxaHue y



pbi6. XKabps! prIO U sxabepHbIii anmapar. HepBrast cuctema pe16. Opransl 4yBCTB pbi0. bokoBas
auHUA. XpsmeBble pbIObl. OCOOEHHOCTH CTPOEHUS U JKU3HENESITelNbHOCTH. KoCTHBIE pPBIOBI.
Jlyuenépsie u jomacTenépoie poIOb.

Jlabopamopubsie u npaxmuyeckue padoomot.

W3yueHne BHEIIHETO M BHYTPEHHETO CTPOCHUS PHIOHI.

N3ydeHue ckenera KOCTHBIX U XPSIIEBBIX PhIO.

Wzyuenne pazHooOpasus psio.

Omnpenenenue Bo3pacTa poIoO Mo yemrye.

BbIxo1 mM03BOHOYHBIX HA cylny. AMGuOuu, njian 3eMHOBOIHbIE

[IpennocsIky BBIXOAA MO3BOHOYHBIX Ha cynly. POpMHUpPOBAaHUE PBIYaKHOW KOHEYHOCTH.
OcobeHHOCTH CTpOEHHs W OpraHm3auuu am@ubuil Ha npumepe TpaBsHON JsArymku. Ckener
ampuOuii, oraensl MN03BOHOUHMKA. [IumeBaputensHass cucrema y amououid. CrpoeHue
KPOBEHOCHOM CHCTEMBl W pa3jieieHue KpoBH y amduOuii (aprepuanbHbiii KOHYC). [Ipixanue y
am@uOuii, pons gemoctHoro anmnapata. Koxxnoe neixanne. @opMupoBaHUE TYJTOBHIHBIX TOYEK U
ux ocobennoctu. HepBHas cucrema. Opranbl 4yBcTB. JKu3HeHHBIH IUKI aMmpuoOmii. ['omoBacTHk.
Heorenust y am¢pubwmii u perynsus meramopdosa. OcHOBHBIE Tpynibl aMpuOuii.

Jlabopamopusle u npakmuueckue padomaol

W3y4yeHne BHENIHETO U BHYTPEHHETO CTPOEHUS JIATYIIKHA U TPUTOHA.

N3ydenue ckenera JIATYIIKH.

N3ydyeHne nHAMBUAYAIBHOIO Pa3BUTHUS 36MHOBOIHOTO.

AMHHOTBI. Penituiinm, nim Ilpecmbikaommecs

[TpucnocobaeHns TO3BOHOYHBIX JKUBOTHBIX K PAa3BUTHIO Ha CyII€. 3apOAbIIIeBbIe 000I0UKH
n ux ¢yskmuu. OCOOCHHOCTH CTPOCHUS M OpraHW3alMd PENTWIMH Ha TMPHUMEpE IMPBITKOU
smepunibl. OcoOEHHOCTH CKejleTa UM KOHe4YHOocTed pentwiuid. 'pyaHas kierka. J[BukeHue y
pentwiuii. IlumeBapurtenbHas cucrema. KpoBeHocHas cucrema. Kpyru kpoBooOpamieHus u
paszeneHue KpoBU B XKellyAouke cepaua. [pixanue pentunvii. PopMUpOBaHUE TAa30BbIX IOYEK U
ux ocobenHoctu. HepBHas cuctema. Opranbl 4yBCTB. PasMHOXEHHE U DPa3BUTHE PENTHIIMN.
OCHOBHBIE TPYIIIBI PENTHINN.

Jlabopamopuvie u npakmuyeckue padomaoi

N3yueHne BHENIHErO U BHYTPEHHETO CTPOCHUS SIIECPHLIBL.

N3yuenue ckenera smepuibl.

N3ydenue pazHooOpasus MpecMbIKAIOIMIUXCS.

IITHLI

OcoOGeHHOCTH ~ CTPOEHMsT W OpraHM3allid MNTUI] Ha T[pUMepe CHU30r0  Toiyods.
ITpucnocobnenus nrun k nonéry. [lepps. PazButue mepa, crpykTypa mnepbeB. THIBI HepheB.
OcobenHoctu B cTpoeHuM ckenera. lLleBka, mpsbkka. dopmupoBanue kuwis. OcoOGeHHOCTH
CTPOEHMSI NUIIEBAPUTENBHON cucTeMbl. CTpOEHHE KPOBEHOCHOW CHCTEMBI. Pa3neneHue KpoBu B
cepaue. Kpyru kpoBooOpamienuss y ntun. OcoOeHHOCTH AbIXaTeabHOW cucTeMbl. Bo3ayuiHbie
MENIKK U napabpoHxu. MexaHusm ABOHHOro abixaHus. CTpoeHHe HEpBHOHM cuctembl. PazButue
Mo3xkeuka. OpueHranmss ntul. Opradsl 4yBCTB. BwlnenurenbHas cucrema. PazBuTue nrTum.
Crpoenue siina. ®opmupoBanue sineBbix oOonouek. [loBenenune nTun. TokoBaHMe.
®opMupoBaHUE THE3 .

Jlabopamopnusie u npakmuueckue padomaoi

N3yuyeHue BHELIHErO0 U BHYTPEHHErO CTPOCHUS IITHL.

N3yueHune ckenera NTULBL.



W3y4yeHne BHENTHETO CTPOCHHS U IEPHEBOTO IMTOKPOBA MTHULL.

N3ydeHue cTpoeHus siina nTuil.

Onpenenenne NTULL C UCIIOJIB30BAHUEM ONPEACIUTENICH.

Miuexonuraonue

OCOOEHHOCTH CTPOEHUS M OPraHM3alMy MIICKOIHMTAIOUINX Ha MPHUMEPE JOMOBOW MBIIIH.
®opmuposanue mepctu. CtpoeHue Bosioca. Tunsl Bosioc. CallbHblE U ITOTOBbIE Keie3bl. Ckener
wirekonuTaomux. OcoOEHHOCTH CTpPOeHHs CKeneTra KoHeyHocTed. 3yOHast cuctema. CBs3b
3yOHOI CHUCTEeMBI ¢ TUIIOM NuTaHus. PazHooOpasue 3yOHbIX cucteM. [TumeBapurenbHas cucrema
mitekonuTaomux. OcoOEHHOCTH CTPOSHMs MUILEBAPUTEIIBHOM CHUCTEMBI y PACTUTEIbHOSIHBIX
miekonuTaomux. CTtpoeHue KpoBeHOCHOH cucrembl. Kpyru kpoBooOparmieHus. JlpixaTtenbHast
cucrema. CrTpoeHue JIErKHX, ajbBeossipHOE abixaHue. Juapparma. TynoBHUIIHBIE IOYKH U
HeppoHb! MileKonuTaommX. OCOOEHHOCTH HEPBHOM cHCcTEMBbl MiIeKONUTAOMMX. OpraHbl 4yBCTB.
Pazputne mnexonuraromux. @opmupoBanue mianeHTsl. OcoOOEHHOCTH MIALEHTAPHOTO MUTAHUS.
Cucrema wmnexonutaromux. IlepBo3Bepu. Cymuarbie MiexonuTatromue. IlnaneHTapHble
miexonuraromue. CoBpeMeHHasi CUCTEMa MIIEKOIUTAOIIUX.

Jlabopamopuuvie u npakmuueckue padomsut

N3yuenue ctpoeHus yepena u 3yOHON CUCTEMbl Pa3IMUHbIX MJICKOIUTAIOIINX.

N3yuenne pasHooOpa3usi MICKONUTAIOIINX.

W3ydyeHue cTpoeHus CKeneTa MIEKOIUTAIOMNX.

IBOTIOLHUSA H IKOJIOTUS ’KHBOTHBIX

OBontonus 0€CrI03BOHOYHBIX )KUBOTHBIX. DBOJIIOLNS XOPAOBBIX KUBOTHBIX.

Cpena oOuTaHMs W OSKOJOTWYECKAas HHUIIA. DKOJOTHUYECKHE (akTOpbl. AOHOTHYECKHE,
OuoTHUYECKHE U aHTpoIroreHHble (PakTopbl. OCHOBHBIE YKOJOTHUECKUE 3aKOHBI. 3aKOH ONTHMYMA.
3akoH JUMHTHpYIOHIEro  ¢akTopa. 3aKOH OSKOJOTHYECKOH WHAMBHIYaTbHOCTH  BHUJIOB.
[TpucnocobaeHns OpraHu3MOB.

Bonnas cpena oOutanus. XapakTepuCTHKa BOJHOM cpeabl. [ImoTHOCTh M TemmepaTypa
Bozbl. Con€HOCTh BONOEMOB. PacTBOpHMMOCTE KHMCIIOpOZa U YIIIEKHCIIOrO raza B Boxe. Mopckue
opranu3Mmsl. [ImaHKTOH, HEKTOH, 6eHTOoCc. OCOOEHHOCTH CTPOEHMs IUIAHKTOHHBIX OPraHH3MOB.
ITpucnocobnenus K >KU3HU B Toiie BoJbl. OCOOEHHOCTH CTPOEHHMS M OHOJOrMH OEHTOCHBIX
opranusmoB. [IpecHoBoanble opranusmbsl. [IpoOnemsl ocmoperynsuuu. IlpucnocoGnenus
OpPraHU3MOB K KU3HHM B MOPCKOW M MPECHOM Boje. BropuuHoBOAHBIE OpraHn3mMel. DopMUpOBaHKE
IJTAaBHUKOB U JIaBAaTEJIbHBIX IEPETIOHOK.

HazemHo-Bo3aymHas cpena oOuTaHus. XapaKTepUCTHKA HA3€MHO-BO3JYIIHOM Cpebl
obutanus. [I10THOCTh U BIaXKHOCTH cpelbl. Boixoa kMBOTHBIX Ha cymry. [Ipumepsl agantanmii k
Ha3eMHBIM YCIOBHSIM oOuTaHus. PopMUpoBaHUE JETKUX, MAIBITUTUEBBIX COCYA0B U KYTUKYIIBI Y
qyiieHUCTOHOTUX. DopMupoBaHue KOHEYHOCTeH. OCOOEHHOCTH JbIXaHHWs M BOJHOro OanaHca y
HA3€MHBIX OpPraHM3MOB. AjanTanuu K MOJIETY y NTHIL, HACEKOMBIX M PYKOKpbuUIbIX. [IpaBuio
Annena. [IpaBuiio beprmana.

[TouBeHHas cpena oOuTaHus. XapakTepUCTUKA MOYBEHHOU cpeabl oouTanus. OCOOeHHOCTH
CTPOCHHS U aJaNTallii MMOYBEHHBIX OPraHU3MOB. AJaNnTaluy KOJbYaThIX YepBEH, HACEKOMBIX U
MTO3BOHOYHBIX KHUBOTHBIX K TIOYBEHHOM cpejie OOuTaHUs.

Opranu3meHHas cpeia oOuTaHMA. XapaKTEPUCTHKA OPraHU3MEHHOH cpelbl OOWTaHMS.
[IpucnocoOeHns opranu3MoB K HapazuTusMy. BzanmooTHomeHus napasuT—xo3sauH. [lapazuts! u
MapasuTOUbl. DKTONApa3uThl U dHAONApa3uThl. [lapasuTudeckue Mmi0cKue, Kpyrible, KOIbUaThle



yepBu. [lapaszutnueckue uineHucronorne. PopmMupoBaHHE MPUCOCOK U KproubeB. DopMUpOBaHHE
IJIOTHBIX OKPOBOB. PelyKINsi CEHCOPHBIX OPraHOB U APYTHX CUCTEM OPraHOB.

Jlemoncmpayuu KUBbIX KUBOTHBIX, 4Yydes, KOJUIEKLIMM, pPa3gaTOYHOIO MaTepuala,
MYJBSDKEH W MOJeNel, TaOnuil, claiaoB, BUACODHIbBMOB U caliToB MHTEpHETa, MOKa3hIBAIOIIMX
MPUCTIOCOOJICHHOCTh JKMBOTHBIX K YCIIOBUSM Cpelbl OOWTAaHWS, [EMA U CETH IHTaHUS B
9KOCUCTEMAaX, PaCIpPOCTPAHEHUE XKUBOTHBIX B MPUPOJHBIX 30HAX 3eMIIH, TeorpaduIecKuX KapT
(>KMBOTHBIA MUp 3eMIIN).

Jlabopamopusie u npakmuyeckue padomaol

W3ydeHue npupoaHOTro COOOIIECTBA: COCTaBa U CTPYKTYPHI.

DKCKypCHSs WIH BUAECOIKCKYPCHSL.

Ce30HHBIE ABJICHUS B )KU3HU KUBOTHBIX.

7KuBOTHBIE M YeJIOBEK

Bo3saeiictBue 4enoBeka Ha KMBOTHBIX B IIPUPOAE: IPSIMOE U KOCBEHHOE. IIpomsbicioBbie
KHUBOTHBIE (pbIO0JIOBCTBO, 0X0Ta). BepeHne npompIciia )KUBOTHBIX HA OCHOBE HAyYHOT'O MOJIX0/1.
OnomamHuBaHuE >KUBOTHBIX. Jlukue mnpenku gomamHux >KUBOTHBIX. Cenekmus. I[loponsbrl.
UckycctBennsiii 0T60p. KoHTpacTHBIE (OPMBI KUBOTHBIX [0 OJHOMY U TOMY K€ NPHU3HAKY B
npezaenax oaHoro Buaa. KiionnpoBanue )UBOTHBIX. KieTouHbIE, XpOMOCOMHBIE U T€HETHUECKUE
TEXHOJIOTHH B CO3JJaHUU HOBBIX NOPOJ] CEIbCKOXO3SIIICTBEHHBIX KUBOTHBIX.

3HaueHHE JOMAIIHUX YXUBOTHBIX B KU3HHU 4eloBeKa. JKMBOTHBIE CEIbCKOXO3SIMCTBEHHBIX
yroauii. IItTunieBoactBo. XKuBoTHOBOACTBO. Pacnpoctpanénnbie MH(EKIIMOHHBIE 3a00/IeBaHUs Y
JOMAIIIHUX KUBOTHBIX. DNMHU300TUH. [IpUHIIUIIBI TPOPUIAKTUKH U JICYECHUST PacCIpOCTpaHEHHBIX
WH(EKIIMOHHBIX 3a00JIEBAaHUH JOMAITHUX XUBOTHBIX. JKUBOTHBIC-BPEAUTEIH, METOIBI OOPHOBI C
KUBOTHBIMU-BPEAUTEIISIMH.

l'opon xak cpema oOuTanus, co3gaHHas 4esoBeKoM. CHHAHTPONHBIE BUIBI >KHBOTHBIX.
AgnanTanys KUBOTHBIX B YCJIOBHSIX ropoga. BoccraHoBieHHWE YHCIEHHOCTH PEIKHX BHUIOB
KUBOTHBIX: 0c000 oxpansemble npupognsie tepputopuu (OOIIT). Buocdepusie pesepBathl.
Kpacnas knura ;xuBoTHbIX Poccun. Mepbl cOXpaHeHHUs! 1 BOCCTAHOBIIEHHUSI )KUBOTHOT'O MHpA.

Jlemoncmpayuu dyden, KOJUIEKIMNA, TaOmUI, CIaioB, BHACOPUIBMOB M CalTOB
WNuTepHeTa, MOKa3bIBAIOIIUX OXPAHSIEMbBIX U MPOMBICIOBBIX JKUBOTHBIX, CIIOCOOBI PHIOOIOBCTBA,
OXOTHI, aAKKJIMMaTH3aluN u pa3BeCHUS JIOMAIITHUX JKUBOTHBIX, YKUBOTHBIX
CEJIbCKOXO3SMCTBEHHBIX YTOAMH, CIIOCOOBI OXPaHbl PEIKUX >KMBOTHBIX, MMPUBJICUYCHHUS U OXPaHBI
YKUBOTHBIX TOPOJIA.

Jlabopamopnusie u npaxmuyeckue padomaot

N3yueHne HaceKOMBIX-BpPEAUTENEN CEIbCKOX035MCTBEHHBIX KYJIBTYD.

Habmroienus 3a nTuiaMu B TOpOJICKOM Cpefie.

9 KJIACC

BBenenue
Cucrema OHOJIOTMYECKHX HAyK, HW3Yy4YaIOIUX YEJOBEKA: IMTOJOTHS, THCTOJOTHS,
SMOPHOJIOTHSI, TEHETUKA, aHTPOTOJOTHS, aHATOMUS YEJIOBEKA, (PU3HOJOTHUS YEIOBEKa U APYTHE
METUITMHCKUE HAYKH.
[Ipodeccuu, cBsizaHHble ¢ HaykaMd O uenoBeke. [lepCreKTHBBI pa3BUTHS 3HAHHHA 00
OpPraHu3Me YEJIOBEKE U €r0 CBA3SAX C OKPYKAIOLIEH CPEION.



JlemoHCTpanusi TabiuIl, claiaoB, BUACOGUILMOB U caiiToB MHTepHETa, MOKa3bIBAIOIITUX
pa3Hble OWOJIOrMYECKHE TUCIUIUIMHBI, CBSI3aHHBIE C M3yYEHUEM 4eloBeKka, mpodeccui,
CBA3aHHBIX C U3yYEHUEM OpraHrn3Ma 4eJOBEKa U MEIULIMHOM.

OO01mii 0030p KJIETOK M TKAHEll OpraHu3Ma 4eJioBeKka

OOmMeH BelIecTB Kak OCHOBA JKW3HU YeJIOBEeKa. Belku, JTUMUbI, yriieBoAbl, HYKJICHHOBBIC
KHMCJIOTBI, HU3KOMOJIEKYJISIDHbIE COEIUHEHMS, BKJIIOYash BUTAMUHBL. XHMHUYECKOE CTPOECHHE,
0cOOEHHOCTH W  (QYHKUMH OCNKOB, JIMIKIOB, YIJICBOJAOB, HYKJICHHOBBIX KHCIOT |
HU3KOMOJIEKYJISIpHbIX coequHeHuil. AT® — yHuBepcalbHas 3HEpPreTUYECKas BaJIOTa KIIETKH.
OObmee moHsATHE O Karabonu3me (Ha TpUMEpe KIETOYHOTO JbIXaHWsS, HauuHas C
MOATOTOBUTENBHOIO JTama) W aHabonu3Me (HA TOpuUMepe pa3IMyHbIX  OMOCHUHTE30B,
MIPOUCXOIINX B KileTKe). CpaBHEHHE KIETOYHOTO JbIXaHus U OposkeHus. Perymsius 6e1koBoro,
YTIEBOAHOTO, TUNUAHOrO oomeHa. [lpsamble u oOpaTHbIe CBsI3U B peryisiiuu. Ponb ¢pepMeHToB U
TOPMOHOB B Mpoleccax oOMeHa BemiecTB. HapyiieHuss OMOXMMHYECKHX IPOLIECCOB B KJIETKE:
aBUTaMUHO3BI, 1e(EKTHI B paboTe ONpeaAeaEHHbIX (EPMEHTOB U IPYTOE.

[urtomorus. MHorooOpa3ue KIeToK U X auddepeHnnanus. IMOpHOHATbHBIE CTBOJIOBEIC
KJIETKH, UHIYLUPOBAHHBIE IUIFOPUIIOTEHTHBIE CTBOJIOBBIE KJIETKH, CTBOJIOBBIE KJIETKU B3POCIOrO
YeJI0BeKa.

Kiierounble kOHTakThl. MOJEKYJISIpHBIE OCHOBBI OTBETAa KJIETOK Ha cuUrHaibl. lloHsTue
KJIeTOYHOW ruOenu. JIMMUT KIIETOUHBIX JeJIeHU, oOllee MpeACTaBlIeHHe O CTapeHUH Ha
KJIETOYHOM W  MOJEKyIsIpHO-OmomorndyeckoM ypoBHe. OOmiee TMOHSATHE O  PaKoOBOil
TpaHc(hOopMaIH KIETOK.

Jlabopamopnusie u npakmuyeckue padomaol

[TpocMOTp 37EKTPOHHO-MUKPOCKONMUYECKUX (poTorpaduii mpenapaToB CTPOSHUS KICTKH H
MEXKJIETOYHbIX KOHTAKTOB.

Tunsl  TKkaHell  opraHuM3ma  4YeJlOBEKa:  JIUTeNuaibHas, HEpBHas,  MbIIIEYHas,
COCMHUTENbHAS TKaHU. XapaKTepUCTHKAa M KiIacCU(PHUKAIMU SHuTenueB. HepBHas TKaHb:
HeilpoHsl u Helpornusa. Ctpoenue u ¢usnonoruss HeilpoHa. IloTeHuMan mokos M MOTEHIHAT
neiictBus. [IpoBenenue HepBHOro umnysbca. Kmaccudukamus u MexaHu3mbl paboThl CHHAIICOB.
Helipomeauatopel M ux peuentopsl. MpbllleuHas TKaHb: CKEJIETHAas, CEepJAevHas W IJaJKas.
CrpoeHne COKpaTMTEIbHOTO ammapaTa IONEpPEeYyHO-TOJ0CaThIX MBI,  MoJeKynspHble
MEXaHU3MBbl COKpalleHus U pacciiabnenus. OTaudus IVIaJKoil MYyCKyJaTypbsl OT IONEpPEYHO-
nosiocatol. ®du3nonorus BO30OYIAMMOCTH U COKPAaTUMOCTH TJIQJAKOM MBIIIEYHONW TKaHHU.
CoenuHuTenbHasi TKaHb: CBOICTBA, pa3jMuYHbIE THUIBI KJIETOK, XapaKTEPUCTUKA MEXKJIETOUYHOTO
BemiecTBa. Kiaccuukanuss COEIMHUTENBHBIX TKaHEH: COOCTBEHHO COEIMHUTENbHbIE TKaHHU,
TKaHU BHYTPEHHEU Cpelibl, XpslleBasi TKaHb, KOCTHAs U JpYTHeE.

Jlabopamopuvie u npakmuyeckue padomaol

MukpocKkonupoBaHHE MPENApaTOB OCHOBHBIX TUIIOB TKaHEM.

HepBHas cucrema

Knaccudukanms HepBHOU cuctembl. LleHTpanpHas u mepudepudeckas HEpBHAs CHCTEMA.
Crtpoenue HepBa, 00070uKH, Kiaccupukanus HepBoB. CTpoeHHEe COIUHHOIO M TOJIOBHOTO MO3Ta.
OYHKIMM OTNEIOB CIMHHOTO Mo3ra. [IpoBojsiiye myTu COUHHOTO MO3ra. AHATOMHUS FOJIOBHOTO
MoO3ra: MpOJOJTrOBaThIi MO3I, CTBOJ MO3ra, CPEAHMH, NPOMEKYTOUHBIN, INEPEIHUN MO3T.
CrtpoeHne Mo3xeuKa U KOpbl OOJIBIINX MOTYIIAPHIA.

@DYHKIMM OTAEIOB FOJIOBHOTO MO3ra M MX 4acTeld. UepernmHOMO3IrOBbIE U CIIMHHOMO3IOBBIE
HepBbl. ComaThueckas M BereTaTuBHas HEpBHas cuctema. LleHTpsl comaruyeckol U



BETeTaTUBHOW CHCTEM B IIEHTpPaJIbHOM HEpBHOUM cucreMe. PedrnexropHas myra. PednexkropHoe
konbeito. Hediponnass cerb. Kiaccudukammm peduiekcoB: MOHO- ¥ MOJUCHHANTHYECKHUE,
0e3yClIoBHBIE W yCJOBHbIe W apyrue. Ponb uccnenoBanuit W.I1. IlaBnoBa. DyHKIHMOHATIBHBIC
cuctemsbl [1.K. AHoxuHa. Mcnosnip3oBanue nMpuHIMIIA pabOThl HEHPOHHBIX CETEH B MCKYCCTBEHHOM
UHTEJJIEKTE.

Hapymennst paboTsl HepBHOU cucTeMbl. Heiipoaerenepanuu M COBPEMEHHBIE METOMBI UX
neuenus. Mucynpt. JlekapcTBa, MpoXoIsIIue U HE MPOXOMAIINE Yepe3 reMaTodHIe]aTnuecKuit
6apbrep. MeTobl UCClIe0BaHUS MO3TOBOW aKTUBHOCTU M CTPOCHUS CTPYKTYP HEPBHOM CHCTEMBI:
anekTposHuedanorpagusi, perucTpauus aKTUBHOCTU Pa3IUYHBIX OTIEIOB MO3ra, MarHUTHO-
pe3oHaHcHast Tomorpadus, KomneioTepHas Tomorpadus. UHTepdeiic MO3r—KoMmbIoTep.

Jlabopamopnsie u npakmuyeckue padomul

N3ydeHue rucTonoruueckux npernaparoB OpraHoB HEPBHOW CHUCTEMBI.

N3ydeHue cTpoeHus TOJIOBHOTO MO3ra Ha MAaKeTaXx.

CeHcopHBbIe CHCTEMBI

CrpoeHue CEHCOpHBIX CHCTEM: pELENTOpbl, MpPOBOAsAIIAs 4YacTh, OTHEI KOpHI,
OCYIIECTBISIONMNA 00paboTKy mHpopmanuu. Krnaccudukanus penentopoB: 3KCTEpOpeenTopsl,
HMHTEPOPELETITOPHI, TPOIPUOPELICTITOPHI, MEXaHUYECKUE, TEMIIEpATypHbIe, XUMUYECKUE, OOJICBBIC
u apyrue peuentopsl. COMaToceHCOpHas CUCTEMA.

Crtpoenue rnaza. 3puTelbHbIE pelenTopbl (Mamouyku U KoinOouku). Dusmyeckue Hu
XMMHUYECKHE OCHOBBI BOoCTIpusTUs cBeTa. UEpHo-Oenoe u nseroBoe 3peHue. CTpoeHHE CeTYaTKU.
[IpoBenenne u o00paboTka 3puUTEIBHOrO cUrHajma. AKKoMmMonanus. DBuHOKynsipHOE 3peHue.
Hapymienust 3peHuss u ux npuyuuHbl. 3a0oyieBaHUs TJia3a (KOHBIOHKTHBUT M JIPYTHE) U UX
npodpminaktuka. CoBpeMEHHbIE METOIbI JICUCHHS] HAPYIICHWH 3pEHUs: Ja3epHas KOPPEKLus,
3aMeHa XpycTaJuKa, KJIETOYHasl Tepanusi, IPpOTe3UpOBaHKE IJ1a3a U JpyTue.

CrpoeHue HapyXHOro, CpeiHero u BHYTpeHHero yxa. KoprueB opran. MexaHusm
BOCHIPUATHS U OOpaOOTKH 3BYKOBBIX BOJH. CBsI3b LIEHTpa cliyXa W LIeHTpa peud. Hapymenus
clyXxa M HMX TNpUYMHBL 3a0oeBaHHUs OpPraHoB ciyXxa (OTHT M Jpyrue 3a00JeBaHHs) W HX
npodunaktuka. CoBpeMeHHBbIE METOMABI JIEUEHHs HapYyUICHWH CcllyXxa: CIyXOBOW ammapar,
MPOTE3UpOBaHUE U JApyrue. AHaToMHUs U (U3NONOTUSA BeCcTHOyIsApHOro ammapara. OTOIUTOBBIN
amnmnapar.

Opranbl BKyca, 00OHSIHHSI, MBIIIIEYHOTO U KOKHOTO YYBCTBA: aHATOMUS U (DU3UOJIOTHS, UX
HapyIICHUS.

Jemoncmpayusa pazo0pHBIX MOCIICH TJ1a3a U yxa.

Jlabopamopuvie u npakmuyeckue padomaol

W3ydenue cTpoeHus: oprana 3peHus (Ha MyJisKe W BIQXKHOM IIperapare).

N3ydenue cTpoeHus oprana ciuyxa (Ha MyJsiKe).

N3yueHune rucTonoruueckux npenapaToB OPraHoB YyBCTB.

JHIOKPHHHAsS CHCTeMa

OnpeneneHre U OCHOBHBIE XapaKTEPUCTUKH TOpMOHOB. Kiaccudukainus TopMOHOB IO
XUMHUeckoMy cTpoeHuto. Kiaccudukanus penentopoB ropMOHOB. MoNeKyIsipHbIE MEXaHU3MBbI
JIEHCTBUSI TOPMOHOB Ha KJIETKH-MHIIICHH.

DOHpokpuHHas GpyHKIMA runoragamyca. JKenessl BHyTpeHHel cexpenuu (runodus, snudus,
IIUTOBUTHAS JKeJe3a, MapalMTOBUIHbIEC Kelle3bl, HAIMOUYEYHUKH ), BBIIEISIEMble HMH TOPMOHBI U
ux Qynkouu. JKene3pl CMemIaHHON cekpeluu (MOMKeTyJouHasi jKelle3a, MOJIOBBIE >KENe3bl),
BBIIETISIEMbIE UMU TOPMOHBI U UX ¢yHKIHH. ['unoranamo-runoduzapHbie KOHTYPHI PEryisaiuu



NEeATEIbHOCTH HEKOTOPBIX JKENE3 BHYTPEHHEW cekpenuu. Hapymenus, CBs3aHHbIE C THUIO- U
runep@yHKIUIMU TOPMOHOB. Bupl caxapHoro auadeTa v ux ociiokHeHus. Kinetounas Tepanus B
JICYEHUH YHIOKPUHHBIX 3a0oneBanuii. Mukcenema.

[Ipoune opraHbl ¥ TKaHH, BBLACIAIONINE TOPMOHBI: MIOYKH, CEPALIE, KEITYJOUHO-KUIIEYHbII
TPAKT, )KUPOBasi TKaHb U JIPyTHE.

Jlabopamopnuvie u npakmuyeckue padomuol

N3ydeHne rucTonoruueckux npenaparoB SHA0KPUHHBIX OPTaHOB.

IloBenenue

Pednexropnas Teopuss mnoBeaenus. HaciiencTBeHHbIE M HEHACIEICTBEHHBIE (HOPMBI
noBeaeHusd. [Ipocreiinme ycnoHbie pediekcel. MHCTpyMeHTanbHOe U Apyrue (GopMbl 00yUeHHUS.
Hens. Motus. Peduekc. [Torpedbnocts. Pedexc nenu mo [laBnoBy. JIluHAMUYECKHA CTEPEOTHIL.
NmnpunTtuHr. @OUKCUPOBAHHBIE KOMIUIEKCHI JBW)KEHMA. CHrHaiabHble CcuUCTEMBl. Peus.
Mpinienne. [lamsate u e€ Buasl. KorHuTuBHbIE (QYHKIMM HEpBHOW CHUCTEMBL. Poiib pasHBIX
OTJIEJIOB T'OJIOBHOTO MO3Ia B PEryJisiLlUU JIBUKEHUI, CHA U OOJPCTBOBaHUS, U JIPYIMX CIIOKHBIX
IporeccoB. MeXaHW3Mbl BO3HHUKHOBEHUs SMouui. HelporymopanbHas peryisnus II0JOBOTO
noBefeHusd. Hapymienusi moBeneHusi, UX CBs3b ¢ pabOTOW HEPBHOW M HHAOKPUHHOW CHUCTEM,
COBPEMEHHBIE METO/IbI JICUEHUSI.

OnopHo-ABUraTe/IbLHBIN anmapat

Koctu. AHaroMus KOCTH: HAJAKOCTHUIA, BHYTPEHHEE BEIIECTBO KOCTH. (OCTEOH.
Knaccudpukanus kocteil. Poct kocteil. CoeanHEHUS KOCTEH: IMOABHKHBIC, MOTYIOABHXHBIE,
Heno/iBUKHbIe. CTpOEHUE CycTaBa U CyCTaBHOW CyMKH.

OceBoil ckeneT: 4epen, MO3BOHOYHMK, p&Opa, rpynuHa. Koctu JIuIeBOro U MO3roBOTO
otaenoB uepena. OTaenbpl NO3BOHOYHUKA, OCOOEHHOCTU CTPOEHHUS ITO3BOHKOB B Pa3HbIX OTElaX,
MEXIO03BOHOYHbIE coeAMHEHUsI. CTpOEHUE TPYIHOM KIIETKH.

CkeneTsl MOSCOB KOHEUHOCTEW M CBOOOJHBIX KOHEYHOCTEH: aHATOMUYECKUE OCOOEHHOCTH
BXOJAIIUX B UX COCTaB KOCTEH.

Hapymienust cTpoeHHs CKENETHOW CHCTEMbl. Bo3pacTHble HM3MEHEHHs, OCTEOIOPO3.
TpaBmbl. 3a0ojeBaHMs ONOPHO-ABUIaTEIbHOIO ammnapaTa, CBS3aHHbIE C IMPSAMOXOXKIAECHUEM.
CoBpeMEHHbBIE MHBA3UBHBIE M HEWHBA3MBHBIE METOJbl JICUEHUS: MPOTE3UPOBAHHME CYCTABOB U
MEXKIO3BOHOYHBIX TUCKOB, UCIIPaBICHUE KPUBU3HBI TO3BOHOYHHKA U JPYTHE.

Jlemoncmpayus ckenera 4yeloBeKa, yepena, KOHeYHOCTE!, T03BOHKOB, PacIUIOB KOCTEH.

Jlabopamopnusie u npakmuyeckue padomaot

N3ydeHue cTpoeHus ckeneTa 4eJoBeKa Ha MaKeTax.

Mpimmpsl.  Pabora MBIl MO MEPEMEIIEHUI0  KOCTHBIX — PbIYaroB. MBI,
MPUKPETUIAIOIIMECS IBYMSI KOHIIAMHA WJIM OJHUM KOHIIOM K KOCTAM. MHMHYECKHE MBIIIIBI KaK
IIPUMEP MBIIIL, HE IPUKPEIIISIONINXCSA K KOCTSAM.

Mpimna kak oprat jokomouuu. O60mouxku Mpimibl. CyxoKUIUs U CBA3KH. J[BUTraTenbHble
€IMHULIBI. MBIIIIBI-CHHEPTUCTBl M aHTaroHUCThl. HepBHas perymsiuust pa®oThl Mbiuil. Posb
CIIMHHOT'O MO3Ta, MO3euKa U KOPbl OOJIBIINX MOTYIIApUH.

OcHoBHblE MBIIIIBI Tena 4yenoBeka. Haubonee pacnpocTpaHEHHBIE TpaBMbl MBIIIEYHOM
CUCTEMBI U METO/IbI UX MPOMUIAKTUKUA. ATPOGUS MBILIL, IPUYUHBI U JIEYCHUE.

Jlabopamopnuvie u npakmuyeckue padomaoi

Oxa3anue nepBoi MOMOLIY NPU OBPEXKIECHNUN CKEIETa U MBIIIILI.

KpoBenocHas n mtumMmpaTnyeckas CHCTEMbI



OcobenHocTH CTpOeHUS W (YHKIIMOHUPOBAHUS CEPJCYHOM MBI AHATOMHS Cepla:
SHAOKApJ, MHOKApA, OIHUKapHA, IEpUKapl, JKEIyAOYKH, Mpeacepans, KilanmaHbsl cepaua.
Mexanunueckas pabora cepaua kak Hacoca. CeplieuHblii UK. ApTepualibHOE JaBlIEHHUE, ITYJIbC.
ABTomarus. [TpoBopsimmass ~ cucremMa  cepAua. OnexkTtpuueckass ~ pabora  cepaua.
Onexkrpokapauorpamma. HepBHas M rymopanbHas perynsius paOotel cepimna. Hapymenus
pabotel cepama. ['umeproHudeckass OoJe3Hb, CepAeYHass HEIOCTaTOYHOCTb, AaTepPOCKIEpPO3
KOPOHApHBIX COCYJI0B, HH(ApKT MUOKapAa M Tak nanee. LlyHTupoBaHHe, aHTHOIUIACTHKA,
KJIETOYHAs Tepamuss U Jpyrue COBPEMEHHBIE METOABl JICUYCHHS CEepACYHBIX OOoJIe3HEH.
Tpancnmanranus cepaua.

Jlabopamopusie u npaxmuyeckue padoomut

IIpocMOTp THCTOJIOTHYECKUX NTPENApaTOB CEPACUYHON MBIIIILIBI.

OnexkTpokapauorpadus.

N3mepenue apTepruaabHOro JaBiICHMS U MyJIbCa.

KpoBeHocHas cucrema u nuMmdaruyeckas CUCTEMA.

Kpyru xpoBooOparieHus: OoyibllIo W Maibli, OCHOBHbIE cocyabl. Kiaccudukanus
COCY/IOB: apTE€puH, apTEpUOJIbl, BEHbI, BEHYJbl, KaNWUIApbl. Pe3ncTuBHble, OOMEHHBIE U
éMkocTHbIe cocynbl. CTpoeHue CTeHOK cocynoB. HepBHas u rymopanbHas peryiasuus paboThl
cocynoB. CHUCTeMHas peryjsuusi apTepUalbHOIO JaBIEHUS U JPYrMX [apaMeTpoB KpOBU
(6apopedeke, xemopediieke u Tak ganee). HapyineHuss paboThl COCYI0B. ApTepHalbHbIC H
BEHO3HBIE KPOBOTEUEHUS U I1€PBasi IOMOIIb IIPU HUX.

Anatomust TUMQpaTHYECKONH CHCTEMBI: JUM(aTHYeckue coCynsl U JTUM(ATHIECKUE Y3IIBI.
[TpuumHbBI IBUKEHUS KPOBU M TUMQBI IO COCYIaM.

Jlabopamopuvie u npaxkmuueckue padomsot.

N3ydeHue rucTonoruueckux npenaparoB CTEHOK COCY/IOB.

[lepBast moMo11b IPU KPOBOTEUECHUSIX.

BuyTrpennss cpena opranusma

KpoBb, TKaHeBas XHIKOCTb, JHUM(pa. MexaHu3Mbl MNOJAEpPKaHUS BHYTPEHHEH cpesbl
opranuzMa (romeocra3). CBsi3b BOJHO-COJEBOrO OOMEHa opraHusmMa ¢ (GOpPMHpPOBAHHEM H
OTTOKOM TKaHEBOMW KHUJIKOCTH.

XHAMHMYECKUN COCTaB IUIa3Mbl KpOBH. DOPMEHHBIE 3JIEMEHTBI: SPUTPOLUTHI, JEHKOLUTHI,
TpoMOouuThl. JlelikonuTapHas Qopmyna. DyHKIUMM pPa3NUYHBIX (OPMEHHBIX 3JIEMEHTOB.
KpoBeTrBopenue u opransl kpoBeTBopeHHUs. Mecta rulenu pa3iauuHbIX (POPMEHHBIX IJIEMEHTOB
kpoBu. ['pynnsl kpoBu 1o cucreme ABO, pesyc-hakTop U Jpyrue CucTeMbl ONPEENICHNs TPy
kpoBH. [lepenuBaHue miIa3Mel, 3pUTPOLIUTAPHON U TpoMOonMTapHO Macchl. bydepHast ¢pyHKIMs
IU1a3Mbl KpOBU. TpaHCHoOpT ra3oB mo KpoBu. Pasnuunbie (opmbl remornoOunHa. Perymsmus
cpojacTBa remoriiobnHa K kuciaopony. CBEpTbiBaHMe KpoBM, (uUOpUMHOIMTHYECKAs U
IIPOTUBOCBEpPTHIBAIONIasl  cucTeMbl.  HapymieHus, cBA3aHHBIE C  KPOBETBOPEHHUEM WU
(GyHKIIMOHUPOBaHHEM (DOPMEHHBIX FIEMEHTOB.

Jlabopamopnusie u npaxmuyeckue padoomut

N3ydeHne rucTonoruueckux npenapaToB KpOBU U OPraHOB KPOBETBOPEHUS.

NMmyHHas cuctema

Hctopus pa3BuTHs 3HaHuN 00 uMMyHuTeTe. 3Hauenue padbot M. Y. Meunukosa, I1. Dpiuxa
U JApYyrux Yy4u€HbIX 10 H3y4eHHI0O MMMyHuTera. Knaccupukanuum uMMmyHHTeTa. MeXaHU3MBI
BPOXIEHHOTO HMMMyHHUTeTa. lIpnoOpeTéHHBIE UMMYHHUTET: Kiaccudukanus IUMQOIHUTOB U
ydacTHe pa3HbIX TpyNN JUMGOLUTOB B NMPUOOpEeTEHHOM HMMyHHTeTe. [loHSATHS aHTHTENa M



antureHna. Ilpesenrtanust aHTureHa. BakuuHbel U ChIBOPOTKH. OpraHbl LHEHTPAIbHON WMMYHHOMN
CHUCTEMBI: KpPacHBIM KOCTHBIH MO3r W TUMyC. Opranbl nepudeprudeckoi MMMYHHON CHUCTEMBI:
cene3éHka, JIUMQOY3Ibl, MHUHAAIUHBIL, anneHauke, lleiieposl Onsmku. Pons Tumyca B
co3peBanuu T-mumbonuroB. Poiabs opraHoB nepudepruyeckoit UIMMYHHON CHCTEMBI B CO3PEBaHUU
B-mum¢ponmroB. OtpunatensHas U MOJOKUTEIbHAS CEIEKIN B co3peBanuu T- 1 B-mumdoruTos.
Poine Mukpogaops! uenoBeka B GOpMUPOBAHHHM HOPMAJILHOTO MIMMYHHUTETA YenoBeka. [laTtonorun
UMMYHHOW CHCTEMBI: HMMMYHOAC(DUIUTHI, ayTOMMMYHHBIE 3a0ojeBaHus W Jp. Peaxnum
TUIEPYYBCTBUTEIBHOCTH, B TOM uucie amieprud. OCHOBBI TPaHCILIAHTOJNIOTMM. JleMoHcTpanus
MOPTPETOB YUYEHBIX, TAOJNUIl U CIAHI0OB, BUICOPOJIUKOB M KHHO(PPArMEHTOB, 00 HMMYHHOM
CUCTEME.

JlpIxaTeabHasi cucTeMa

AHaTOMUs NBIXaTE€JIbHOM CHUCTEMbI: BEPXHHUE [IbIXATEJbHbIE IYTH, HUKHUE JbIXaTEIbHBIC
mytu, aérkue. Hocoswie momoctu. Hocornorka. Porornorka. ['oprans. Knaccuduxamms xpsieit
ropranu. HagropranHuk u ronocoBble CBA3KH. Tpaxesd. bponxu. JI€rkue. JIErounsle my3sIpbKu
(ampBeonbl). PU3MOIOTHA MpoOIecca IbIXaHHs, POJb IUIEBPAIBHOW JKUIKOCTH, TUa(parmel,
MexpEéOepHbIXx u Apyrux Mbimm. CypdakTtant. Dnacthdeckas Tiara JErkux. JlpIxarenbHble
nBuxkenus. JKusHnenHnas EMKOCTh NErkux. JIErounsie 00bEMbI. HepBHas 1 rymMopasibHas peryisius
JbIXaHUSL.

I'uruena npixanus. TpeHHpoOBKa AbIXaTelbHBIX MbIIL. [IpeaynpexaeHne NoBpexIEHUS
rojocoBoro amnmapara. WHdekinuonHsie O0Ne3HH, Nepefarolirecs 4Yepe3 BO3AyX, U Mpouue
3a00JIeBaHUsI OPTaHOB JAbIXaHUS. BiusHue TabaKkOKypeHHsT Ha OpPTaHbl JbIXaTEIbHON CHCTEMBI.
AcTtMma, 00CTpyKTUBHBIE 3a00JI€BaHNUS JbIXATEIbHON CHCTEMBI.

Jlemoncmpayua MoJieny TOPTAHU, MOJENH, IIPOSICHAIOIIEH MEXaHN3M BIOXa U BbIIOXA.

Jlabopamopnsie u npakmuyeckue padomaol

W3mepenne o6xBaTa rpyTHOM KIETKH B COCTOSIHUU BAOXA U BBIZOXA.

OrnpezeneHne 4aCTOThI AbIXaHUS.

Brnusinue pa3nuyHbix GakTOpOB HA YACTOTY AbIXAHUS.

Cniuporpadust.

N3yueHune rucToioruueckux npenapaToB OPraHoB JIbIXAHUS.

I[InmeBapuTtenbHas cucremMa

AHaToMMsI THIIEBApPUTEIBHOW CHUCTEMBI: POTOBasi IOJOCTh, NHUIIEBOJ, JKEIYIOK,
MOJKENTYA0YHAsl JKeje3a, MeUeHb, OTIENIbl TOHKOM KHUIIKH, OTAENbl TOJICTOM KuIku. CTpoeHue
3yOa, 3yOHas cucrema uenoBeka. (DU3MOIOTUS NHILIEBAPUTENBHON CHCTEMBI: pacllellIeHHe
0€JIKOB, JIMIUIOB, YIIIEBOJIOB, HYKJIIEMHOBBIX KUCIIOT MOJI IEHCTBHEM (DEPMEHTOB, CEKPETUPYEMBIX
pPa3HBIMU OT/AENAMU MUIIEBAPUTENBHOM CHUCTEMBl. XUMHUYECKUN COCTAB CIIIOHBI, KEIYAOYHOTO
COKa, MOJ/KEIYAOYHOIO COKa, JKEI4M, COKa TOHKOM Kumku. [lonmocTtHoe W mpucreHouHOE
MUILIEBAPEHNE B TOHKOM KHIlIeYHUKe. DYyHKIMM MOHKEITyA0YHON kene3bl U nedeHu. OyHkuumn
TOJICTOU KHUIIKHU. POJIb KUIIEUHON MUKPODIOPHI 115 YEIOBEKa.

HepBHas u rymopanbHasi peryiasiusi MpoLeccoB MUIIEBAPEHUS, YIIIEBOAHOTO, JIUIUIHOIO,
0eKoBOT0 OOMEHa.

['uruena nutanus. HeuHdexkoHHbBIE U  ayTOMMMYHHBIE 3a00JIeBaHMSI  CHCTEMBI
numieBapenus. llpenynpexnenne MHPEKIUNA M MPOUMX IKETYJOYHO-KUIICUHBIX 3a00JeBaHUI
(racTput, s3BeHHass OOJI€3Hb, aMNMEHIWINT, IUPPO3, MAHKPEATUT U JAPYTUe), MHUIIEBBIX
OoTpaBieHHH. XenukoOakTep Kak (akTop pa3BUTHS TAacTpUTa W S3BBL. BiusHHE KypeHHUS U
QJIKOTO0JIs1 Ha MUILEBapeHue. PaccTpoiicTBa MUILIEBOTO MOBEAEHUS.



Jemoncmpayusa Topca yenoBeKa, TabauL.

Jlabopamopusie u npaxmuyeckue padoomot

HccnenoBanue neiicTBust GepMEHTOB CIIIOHBI HA Kpaxmall.

W3y4yeHne rucToNnoruyeckux npenaparoB OpraHoB MUIIEBAPUTEIBHON CUCTEMBI.

BoigenurenbHas cucrema

CrpoeHue BBIIETUTENBHOM CHCTEMBI: IIOYKH, MOYETOYHUKH, MOYEBOM  IMY3bIPb,
MOYCHCITyCKaTeIbHbIH KaHal. DyHKUIMOHMpPOBaHME TOYKM. HedpoH Kak CTPYKTYpHO-
(byHKIMOHATBHAS €AMHUIA TMOYKH. DPHU3HONOTHYEeCKHe NpoIecchl (HOPMUPOBAHHUS BTOPUYHOU
MouH: GpuiIbTpays, peadbcopOuus, cekpenns. Poiab Mouky B peryisiiiuy apTepuantbHOro JaBJIeHUs.
HepBHas u rymopainbHas peryisius paOboThl OpraHOB BBIIEIUTENBHOM cUCTEMbl. 3a00JeBaHMS
OpPraHOB MOYEBBIACIUTEIBHON CUCTEMbI (LIUCTHUT, NUENIOHEPPUT, MOYEKAMEHHass OOJe3Hb U
apyrue), ux npeaynpexaenue. Mckyccrennas nouka. {uanu3. TpaHcruiaHTanus Noyky.

Jemoncmpayua tabnun, monenu «CTpOEHHE TMOYKH MIICKOIUTAIOIIET0», MYJIsDKA TMOYEK
4eJI0BEKa, BIAYKHOTO Ipernapara.

Jlabopamopuvie u npakmuueckue padomsut.

W3ydyeHne TrUCTOJOTMYECKUX IIPENapaToB pa3HbIX YYacTKOB IOYKH, MOYETOYHHMKA,
MOYEBOI'0O Iy3bIpsl.

IonoBasi cucrema

Cragun rameroreHe3a. OtiuuuMst OOreHe3a U cIepMaroreHesa JApyr OT Jpyra.
OmogoTBOpeHuE.

Xenckas mosioBasi cucTema: SUYHUKH, MATOYHbIE TPYObl, MaTKa, BJIAarajuile, BHEIIHUE
IIOJIOBBIE OpraHbl. MEHCTpyalbHBIN LUKIL.

MyKcKkas 110J10Basi CUCTEMA: CEMEHHUKH U IIPOYNE BHYTPEHHUE MOJIOBBIE OPTraHbl, BHEIIHUE
10JIOBBIE OPTraHBbl.

HepBHas 1 ryMmopanbHasi peryisnust paboThl OPTaHOB MTOJIOBON CHCTEMBI.

[InanupoBaHue OEpeMEHHOCTH, METOAbl  KOHTpPAUENIMH, MpeIuMIUIaHTALMOHHBIA
CKPUHUHT, 3KCTPAaKOpPIOpalbHOE OIUIo0TBOpeHHe. bepemeHHOCTh, sakTanus. 3abosieBaHMS,
MIEPEAOLIUECS MTOJOBBIM ITYTEM.

Jlabopamopuvie u npakmuyeckue padomaoi

N3ydeHne rucTonoruueckux npernaparoB OpraHoB MOJIOBOM CHCTEMBI.

Koxa u eé npousBogHble

OnuaepMuc — MHOTOCIOMHBIA oporoseBaromuii »nutenuii. Crnon snuaepmuca. Crou
nepMmsl. [ToakoskHas xxupoBas kierdarka. [[pon3BogHbIe KOXKH: HOI'TH, BOJIOCHL. KoKHBIE JKene3bl:
IIOTOBBIE, CAJIbHbIE U MOJIOYHbIE. DYHKIIMM KOXH. POJIb HEPBHON M I'yMOpaJbHOM PETYIALMH B
OCYILECTBICHUH TEPMOPETYIATOPHON U JPYTUX (QYHKIMHA KOXU.

3aboneBaHus KOXKH U UX Ipeaynpexaenue. [leperpeBanue: CONMHEUHbIN U TEMJIOBOM yAaphl.
Osxoru. O6mopoxenus. [IpodunakTrka u nepBasi MOMOIIb IPU TEIIOBOM U COJIHEYHOM yJlapax,
0KOTax U 0OMOPOKEHUSX.

Jlemoncmpayuna Moieny CTPOSHUS KOXU, TaOJINLI, CIIaii/IoB.

Jlabopamopnusie u npaxmuyeckue padoomut

HccnepoBanue ¢ MOMONIIBIO JYTIBI TBUIBHOM U JIAJIOHHOM CTOPOHBI KHCTH.

N3ydeHne rucTonorunueckux npenaparoB AMUAEPMUICA U AEPMBL.

AZanTauM OPraHU3Ma 4YeJI0BeKa

TepMoperynsauus: posib KOKM M cOCylnoB. ['MmorasaMmyc Kak LIEHTp HEHPOryMOpajabHOU

perynsaiuu TeriooomMena. [loBenenuyeckue ajanTamnuy.



AJnantaniy 4eyloBeKa, €ro OPraHOB M TKAHEM K HU3KUM KOHLEHTPALMAM KHCIOpoAa U
TUTIOKCHU. Perymammst motpebneHus KuUCIopoAa TKaHAMH, 3puTpomods. [lepectpoiika
MeTaboM3Ma KIETOK B YCIIOBUU TUIIOKCHUU.

Anantanuu K HEJIOCTaTKy Pa3IMYHBIX MHUTATEIbHBIX BEUIECTB. DHeprerudeckas (QpyHKIIHs
[JIMKOT€Ha B II€YEHUM M JIMIUAOB B KUPOBOM TKaHW. [Iopsmok HCIONb30BaHUSA 3aracoB
MUTATENbHBIX BEIIECTB B opranu3me. Ilepectpoiika MeTaboam3Ma KJIETOK B YCIOBHSX TOJIOIAHHS.

HupkanHeie puTMbl. BiivsHue npoI0KUTEIBHOCTH CBETOBOIO JHS HA HEMPOTYMOPAJIbHYIO
PEryJsaLHUIO MPOLECCOB KU3HEIEATEIbHOCTH YEJI0BEKA.

TpenupoBku. Ponb ¢u3nyeckoil aKTUBHOCTHM B COXPAaHEHUH 3JI0pPOBbS  UEJIOBEKA.
[Ipodunaktuka 3a0oneBaHUN CEpPACUHO-COCYIUCTOM U JIBIXaTEJbHONM CHCTEM U OIOPHO-
JIBUTaTEIbHOIO anmnapara.

Ananrauuu k HeBecomocTu. IlepecTpoiiku MeTabonu3mMa B yCIOBHUSIX HU3KOW I'paBUTAIUHU,
poUIaKTHKA HETATUBHBIX TOCIEICTBHIA.

Jlemoncmpayuna nocobuii 1 00y4daromuX BUICOPOTUKOB.

I'enernka yesoBeka

Omnpenenenue reHa W ajiens, reHotuna v ¢geHoruna. [loHsTHe romMo- M reTepoO3UrOTHI.
3akoHel Mengens. BsaumopeiictBue amneneil. MOHOrE€HHbIE W TOJUIEHHBIE IPU3HAKU.
XpoMocoMHass  Teopusi  HacleACTBEHHOcTH Moprana. KpoccuHroBep ©  CLEIUIEHHOE
HacjeaoBaHUe. MexaHu3Mbl ornpezeneHus noja. 11ooBbie XpoMOCOMBI M ayTOCOMBI YE€JIOBEKA.
HacnenoBanue, clierieHHOE € TIOJIOM.

W3MeHYMBOCTh: HACIIEICTBEHHAsT W HEHacleACTBeHHasA. [IpuMepbl HEHACIENCTBEHHBIX
n3MeHeHni (Monudukanmii). Knaccudukanus HacieacTBeHHOW H3MEHUYMBOCTH HA MYTAI[HOHHYIO
U pEeKOMOMHAIMOHHYIO0. ['€eHHbIE, XpPOMOCOMHbBIE U I'€HOMHbIE 3aboseBaHus. [Ipumepsl reHHbIX,
XPOMOCOMHBIX Y T€HOMHBIX 3a00JIeBaHUI YETIOBEKA.

[Monmynsmuonnass reneruka. [lonstue reHodonma. PacmnpeneneHue dacToT amienci B
nonynsanuu. 3akoH Xapau-BaitnOepra.

Pemienue reneTnyeckux 3aaad.

MenuuuHckass reHetuka. [locTpoeHHe pPOJOCIOBHBIX TMpU aHAIU3E€ OMNPEAEIEHHBIX
MPU3HAKOB. PO TeHETHUECKHNX aHAIU30B MPH IIAHUPOBAHUU M KOHTPOJIE OEPEMEHHOCTH.

CexkBeHHMpOBAaHUE TE€HOMAa KaK HHCTPYMEHT, MO3BOJISIIOIIMKA MPOrHO3UPOBATh (DEHOTHI
YeJloBeKa U JAPYTUX KUBBIX OPraHU3MOB, a TAK)KEe BUPYCOB. buonHpopmMaTHueckre HHCTPYMEHTHI
aHajM3a IeHOMOB. MeTolbl HalpaBICHHOIO W3MEHEHUS I'€HOMOB OpraHuM3MOB. ['eHeTmueckas
UHXeHepus. | eHOMHOe peaakTUpOBaHUE. DTHUECKUE aClEKThl BHECEHHS] U3MEHEHHH B T'€HOMBI
Pa3IMYHBIX OPraHU3MOB, B TOM YHUCJIE YEJIOBEKA.

Jlemoncmpayus Tabnun, niakaToB, KHHO(QparMeHToB, posiukoB U3 MHTepHeTa.

AHTpONOreHes

[IpuMaTel: OTIMYUTENBHBIE YEPTHI, COCTAB U SBOJIOLMS OTpsa.

VYHukangbHble NMpU3HAaKu ToMuHUA. [IpsMoXxokIeHue: TeOpHUH BO3HHUKHOBEHMS, aHATOMO-
Moponoruueckuii KOMIJIEKC Ipu3HaKoB. [IpsMoxoxaeHne B Ipyrux rpymmnax npumaron. Pyka,
npucnocoOIeHHass K M3TOTOBJIEHUIO M NPUMEHEHHIO OpyAuid Tpyna. BricOKopa3BUTHII MO3T:
TEHJCHIIMM B JBOJIIOLMH, YHHUKAJIbHbIE 4epThl, Mopdonoruueckue ocoOeHHocTU. CXONCTBO M
pa3nuuus YeloBeKa M YeNOBEKOOOPa3HBIX OOE3bsSH: aHATOMHUSA, 3MOPHOJIOTHS, OHOXUMUS,
noBeneHue. I[llumnanze kak OmmKaluii >KUBOH  POJCTBEHHUK YENOBEKA. DBOIIOLIUS
4eJI0BEeKOOOPa3HBIX 00€3bsH.



Memoncmpayua Mymsbkei, Tabmui, ciainoB, BuaeoGmibMoB U caiitoB HTepHeTa,
MOKAa3bIBAIOIIUX CTPOCHHE TPEJKOB COBPEMEHHOIO  4YelOBeKa, O00e3bsH-aHTPOIIOUI0B,
MPEACTaBUTENEH YETIOBEYECKUX PaC.

Jlabopamopusie u npaxmuyeckue padoomut

N3ydyeHue ApeBHEWIEN HCTOPUM W HBOJIOLMM YEJIIOBEKA HA MPUMEPE KOJUIEKIUH U
PEKOHCTPYKIUI (3KCKYPCHS B HAJIEOHTOIOTMUECKUNA MY3€il).

Yen0Bek U OKpY:KaOLIas cpeaa

Dkonoruveckre (akTopbl U UX JCUCTBUE HA OPraHU3M YEJIOBEKa. 3aBUCHUMOCTD 3I0POBbSI
YEJIOBEKa OT COCTOSIHUSL OKpyXarowmen cpeapl. MUKpokiIuMar >KuiblX nomemeHuid. Tpya
yenoBeka. Gusnonorus tpyaa. PaborocnocoOHOCT U yTOMIIEHHUE.

310pOBbE UEJIOBEKAa KakK CcoluaibHas LEHHOCTb. MakTopbl, HapylIaKIIUe 310pOBbE:
TUIOJUHAMUS, KypeHue, YHoTpeOIeHNe ajIKorois, HAapKOTUKOB, HecOallaHCHPOBAHHOE MUTAHUE,
cTpecc. YKperuieHue 370poBbsi. KylbTypa OTHOIIEHUS K COOCTBEHHOMY 3JI0POBBIO M 3JI0POBBIO
OKPY’KaIOIIUX.

AHTpoOTIOreHHbIE BO3JICUCTBUS Ha cpeny. Hapyiienue kpyroBopora BemIeCTB B Ouocdepe.
AHTPOTNIOTEHHBIN KPYroBOPOT. DKOJOTUYECKUE KPU3UCKHI U WX NpuuuHbl. Kospomronus obiiecTBa
U npupojibl. PanmoHanbHOE MPUPOAOIIOIb30BaHNE. 3HAUEHUE OXPaHbl OKPYKAIOIIEH MPUPOJTHON
Cpelibl JI COXPaHEHHUsI YeJIOBEYECTBa.

Jemoncmpayus tabnun, MiakaToB, KKHO(QpParMeHToB, BUACOPOIUKOB U3 MIHTepHETA.

IIJIAHUPYEMBIE PE3YJIbTATBI OCBOEHMS ITIPOT'PAMMBI 11O BHOJIOT'MA HA
YPOBHE OCHOBHOI'O OBIIIET'O OBPA3OBAHMUSI
(YIJIYBJEHHBIA YPOBEHD)

JIMYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pE3YyJbTaThl OCBOEHHUS MPOTPaMMBI MO OHOIOTMHM OCHOBHOTO OOIIEro
o0pa3oBaHMs JOJKHBI OTpakaTh TOTOBHOCTH OOYYAIOIIMXCS PYKOBOJACTBOBATHCS CHUCTEMOU
MO3UTUBHBIX IIEHHOCTHBIX OPUEHTALMH M PaCIIMPEHHUE OIbITa AESITEIIbHOCTH Ha €€ OCHOBE U B
MPOIIECCEe peaIu3allid OCHOBHBIX HAIPaBIEHUW BOCTIHUTATEIILHOW JCSITEIILHOCTH, B TOM YHWCJIE B
YacTH:

1) rpa:knaHCcKOro BOCHIUTAHUSA:

TOTOBHOCTh K KOHCTPYKTUBHOM COBMECTHOW  JEATETBHOCTH TIPH  BBIMIOJHEHUU

HCCIEA0BAaHUI U IPOEKTOB, CTPEMIIEHHE K B3aMMOIIOHUMAHUIO U B3aMMOIIOMOIIIH;
2) NaTPUOTHYECKOT0 BOCIIUTAHUS

OTHOIIIEHHE K OHOJOTMU KaK K Ba)XKHON COCTAaBJISIONICH KYyJIbTYPHI, TOPIOCTh 32 BKJIAJ

POCCHUHCKHX M COBETCKHUX YUEHBIX B PA3BUTHE MUPOBOI OMOJIOTMUECKOI HAYKH;
3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

TOTOBHOCTH OIICHMBATh MOBEJACHUE M MOCTYIKU C TO3HWIIMM HPABCTBEHHBIX HOPM U HOPM
9KOJIOTUYECKON KYJIbTYpHI;

MMOHUMAaHHE 3HAYMMOCTH HPABCTBEHHOTO aCMEKTa ACATEIHHOCTH YEJIOBEKAa B MEAMIIMHE W
OnoJIoruu;

4) 3cTeTUYECKOr0 BOCTIUTAHMSI:
MMOHMMAaHKUE POJIH OMOJIOTUU B (HOPMUPOBAHUH ICTETUUECKOM KYIbTYphI TUYHOCTH;



5) ¢u3mueckoro BocnuTaHUA, GOPMUPOBAHUS KYJbTYPbI 310POBbSI W IMOLHHOHAJIHLHOIO
0J1aronoJryyus:

OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3[0POBBIO M YCTAHOBKA Ha 3[0POBbIM 00pa3 >KU3HU
(3m0poBo€e mHTaHUE, COOJIIOJIEHNE TMTMEHUYECKUX MPaBWJI M HOpPM, COAaHCHUPOBAHHBINA PEXUM
3aHATHUH U OTIBIXA, peryispHas Gu3nyeckast akTUBHOCTB);

OCO3HaHME TOCJIEACTBHA W HENPHUATHE BPEIHBIX IPHUBBIYEK (YMOTpeOJICHHE aJIKOTOJIA,
HapKOTHKOB, KypeHHE) U UHBIX (GOpM Bpena Al (U3HUECKOro U IMCUXHYECKOTO 3/J0POBbS;

coOoiIeHre TpaBmil O€30MaCHOCTH, B TOM YHCIIE HABBIKM 0€30MacHOTO IOBEACHUS B
MPUPOIHOM CpeJie;

C(OPMHUPOBAHHOCTh HaBbIKA peQIEKCUH, YIpPaBICHHE COOCTBEHHBIM SMOLIMOHAIBHBIM
COCTOSIHHEM,;

6) Tpy10BOr0 BOCIMTAHMSA:

AaKTUBHOE Y4acTUE€ B PEUICHMM IPAKTUYECKHUX 3aJau (B paMKax CeMbU, 00pa30BaTeIbHOU
OpraHM3ally, HACEJIEHHOr0 MYyHKTa, Kpas) OMOJIOrMYecKON M SKOJIOIMYECKO HalpaBIEHHOCTH,
MHTEPEC K MPAKTHYECKOMY M3YUEHUIO POoQeccuil, CBA3aHHBIX C OMOIOTHEH;

7) 3KOJIOTrMYeCKOT0 BOCIIMTAHMS:

OpHEHTAlMs] Ha NpPUMEHEHUE OMOJIOTMYECKMX 3HAaHUM NpU peleHud 3ajad B 001acTH
OKPY>KaIOILEH Cpebl;

OCO3HaHME HKOJIOTHUECKUX MIPOOIeM U MyTeH UX peleHus;

TOTOBHOCTB K YYaCTHUIO B IIPAKTUYECKOMN AEATEIbHOCTU IKOJIOTHYECKOM HAIIPABJIEHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUS:

OpUEHTallMsl Ha COBPEMEHHYIO CHUCTEMY Hay4dHbIX [PEACTaBICHUM 00 OCHOBHBIX
OMOJIOTHYECKHUX 3aKOHOMEPHOCTSIX, B3aUMOCBSI3AX YEIOBEKA C MPUPOTHON M COLMATBHOM CPeJIoii;

IIOHMMAaHUE POJIU OMOJIOTMYECKON HayKH B (POPMUPOBAHUN HAYYHOTO MUPOBO33PEHMUS;

pa3BUTHE HAy4YHOH JI0OO3HATENBHOCTH, MHTEpeca K OMOJIOrMYecKOd HayKe, HaBBIKOB
HCCIIEIOBATEIBCKOM NEATEIbHOCTH;

9) aganTanuu 00y4alIIerocss K M3MEHSIIUMCH YCJIOBUSIM CONMAJIBHOW M NMPHPOIHOI
cpenbl:

OLIEHKA U3MEHSIIOIIMXCS YCIOBHI;

NPUHATHE peleHUus (MHIUBUAYalbHOE, B TIpPYIIE) B H3MEHSIOMIMUXCS YCIOBUAX Ha
OCHOBaHUU aHaln3a OMOJIOrMYecKON HHPOpMaIUH;

IUTAaHUPOBaHWE JEHCTBMI B HOBOM CUTyallud Ha OCHOBAaHUM 3HAHUNH OHOJIOTMYECKHX
3aKOHOMEPHOCTEHN.

METAINIPEJMETHBIE PE3YJIbTATBI

MeTtanpeaMeTHble pe3yiIbTaThl OCBOSHHS MPOTPAMMBI MO OHOJOTHH OCHOBHOTO OOIIETo
o0pa30BaHMUsl, TOJKHBI OTPAXKATh:
Ilo3HaBaTeIbHBbIE YHHBEPCAIbHBIE YUeOHbIE NelCTBHUS

ba3oBble Jlornyeckue 1eMcTBUA:

BBISBJISATH M XapaKTePU30BaTh CYIIECTBEHHBIC MPU3HAKA OWOJOTHYECKHX OOBEKTOB
(stBIICHUN);

yCTaHABIMBATh CYIIECTBEHHBIH MPHU3HAK KIACCH(PHUKAIMU OHOJIOTHUYECKUX OOBEKTOB
(sIBIEHUI, TPOIIECCOB), OCHOBAHWS s OOOOIIEHUS U CpaBHEHUS, KPUTEPUU MPOBOAHMOIO
aHaIu3a;



C Y4€TOoM TpeqIOKEHHOW OHOJIOTMYEeCKOM 3ajauyd BBIABISATH 3aKOHOMEPHOCTH U
MPOTUBOPEYUSI B paccMaTpuBaeMmblX (akTax M HAOMIOAEHUSX, Mpeasaratb KPUTEPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEH U POTUBOPEUNIA;

BBISBJIATH e(UUIUTH UHPOPMAIUH, JaHHBIX, HEOOXOJUMBIX JUISl PEIICHUS MOCTaBICHHOMN
3a/1a4y;

BBISIBJISITh TIPUYUHHO-CIICJICTBEHHBIC CBSI3U TMPH HM3yYECHUH OHMOJOTHMYECKHX SIBICHUH U
MIPOILIECCOB, JIENIaTh BBIBOJIBI C MCIIOIH30BAHUEM JCTYKTUBHBIX U HHIYKTUBHBIX YMO3AKIIOUYCHHM,
YMO3aKJIFOUCHUH TI0 aHATIOTHH, (DOPMYJIUPOBATH TUTIOTE3BI O B3aMMOCBSI35X;

CaMOCTOSATEIILHO BRIOMPATh CIIOCO0 pelIeHus y4eOHOM OMOIOTHYECKOM 3a/1auu (CpaBHUBATh
HECKOJIbKO BapUAHTOB peIlIEHUs, BHIOUPATh Hambosee MOAXOAAIUI ¢ y4€TOM CaMOCTOSATEIbHO
BBIJICTICHHBIX KPUTEPHEB).

Ba3oBble uccienoBarejabcKue NecCTBUA .

MCIOJIb30BaTh BOMPOCHI KaK MCCIIEIOBATEIILCKII HHCTPYMEHT MO3HAHUS,

(dbopMyIIMpOBaTh BONPOCHL, (UKCHPYIOIINE Pa3pblB MEXKAY pPEaJbHBIM U JKEIATCIbHBIM
COCTOSTHEM CHUTYyaIllH, 00BEKTa, 1 CAMOCTOSATEIHHO YCTaHABINBATH HCKOMOE M JIAHHOC,

(GhopMHPOBATh THUIOTE3Y 00 UCTHHHOCTH COOCTBEHHBIX CYXKICHHM, apryMEHTHPOBATH CBOIO
MO3UIUI0, MHCHHE;

MPOBOAUTh IO CAMOCTOSITENIbHO COCTABIEHHOMY IIJIaHy HaOJII0JeHNe, HECIOXKHbII
OMOJOTMYECKH HKCIEPUMEHT, HEOOJBIIOe HCCIENOBAaHUE [0 YCTAaHOBICHHIO OCOOEHHOCTEH
OuoJorM4eckoro oObekTa (mpolecca) W3y4YeHHUs, MPUYUHHO-CIEICTBEHHBIX CBS3€H U
3aBHCHMOCTEH OMOJIOTHYECKUX 0OBEKTOB MEXKTYy COOOI;

OIICHWBATh HA TPUMEHUMOCTh M JOCTOBEPHOCTh HWH(POPMAIUIO, IMOJYYCHHYIO B XOJE
HaOJIIOICHUS ¥ SKCTICPUMEHTA,

CaMOCTOSITENILHO (POPMYITUPOBATH OOOOIICHNS M BBIBOJBI 10 Pe3yibTaTaM IMPOBEIEHHOTO
HAOJIIOJICHUs, SKCIICPUMEHTA, BJIAJIETh WHCTPYMEHTAMHU OICHKH JOCTOBEPHOCTH ITOJYYCHHBIX
BBIBOJIOB ¥ 00OOOILEHNIH;

MIPOTHO3UPOBATh BO3MOXKHOE JalibHEHIee pa3BUTHE OMOIOTHYECKUX MPOIECCOB U HUX
MOCIIEACTBHS B aHAJIOTHYHBIX WM CXOJHBIX CUTYallUiX, a TAK)KE BBIIBUTATH MPEANONOKEHHS 00
WX Pa3BUTUU B HOBBIX YCJIOBUSAX M KOHTEKCTaX.

Pa6ora ¢ undopmanmueii:

MPUMEHSTh PAa3IMYHBIC METOJbI, WHCTPYMEHTHI W 3ampoCchl TpPH TIOMCKE W OTOOpe
OmoIorMYeckoi MHPOPMAIUU WIIM JAHHBIX W3 MCTOYHUKOB C YYETOM MPEIOKCHHOUW ydeOHOMH
OMOJIOTMYECKOM 3aJ1auH;

BBIOMpATh, aHAIM3UPOBATh, CHUCTEMATH3UPOBATH M HWHTEPIPETHPOBATH OHOJIOTHYECKYIO
MH(OPMAIIHIO Pa3TUYHbBIX BUIOB U (pOpPM MpeacTaBIeHUS;

HaXOJUTh CXOJHBIE apryMEHThI (MOJATBEPKIAIONIME WM OMPOBEPralollue OJHY U Ty XKe
UJICI0, BEPCHUIO) B PA3IIUYHBIX HHPOPMAIIMOHHBIX UCTOYHHUKAX;

CaMOCTOSITENIbHO BbIOMpaTh ONTUMANbHYIO (QOpMYy TMpeAcTaBieHUus HHPOpMaMU H
WUTFOCTPUPOBATH PelIacMble 3aJIa4H HECIIOKHBIMUA CXEMaMH, JHarpaMMaMK, HHOH rpaduKor 1 ux
KOMOHWHAIIHSIMU,

OIICHWBATh HAJAEKHOCTH OMOJOTHYECKOW HWH(POPMAIIUU I10 KPHTEPHUSIM, IMPEII0KESHHBIM
y4uTeNeM Wi cPOopMYyITUPOBAHHBIM CAMOCTOSITENHHO;

3alOMUHATh M CUCTEMATH3UPOBATh OMOJIOTHYECKYIO HH(OPMAIIUIO.

KomMyHHUKaTHBHBbIe YHHBepcaJlbHble Y4eOHbIe JelcTBUA



O01menue:

BOCIIPUHUMATh U (POPMYJIHPOBATH CYXJEHUs, BBIPAXKATh SMOLMH B IPOLIECCE BBHIIOIHEHUS
IIPAKTUYECKHUX U J1a00paTOPHBIX padoT;

BBIpa)kaTh ce0s1 (CBOIO TOUKY 3PEHUs) B YCTHBIX M IMCbMEHHBIX TEKCTaX;

pacrio3HaBaTh HeBepOalbHBIE CpEACTBAa OOIIEHUS, MOHMMATh 3HAYCHHE COILHAIBHBIX
3HAKOB, 3HaTh U PACIO3HABATH MPEANOCHUIKA KOH(DIUKTHBIX CUTYAIlMil U CMSATYaTh KOH(IHMKTHI,
BECTU IIEPErOBOPBI;

MOHMMaTh HAMEPEHUs JPYTuX, MPOSBIATh YBAKUTEIbHOE OTHOLIEHHE K COOECeHUKY U B
KOPpEeKTHOH Gopme GopMyIHpOBATh CBOU BO3PAKEHHUS;

B XOA€ AMaiora u (WiIM) JIUCKYCCHMHM 3a/laBaThb BOIPOCHI IO CYILECTBY OOCYXIaeMon
OMOJIOrNYECKOl TeMbl M BBICKA3bIBaTh UJIEH, HALIEJIEHHbIE HA pPelIeHne OMOJOrMYecKon 3a1auu u
noJiiep>kaHue OaroxenaTeaIbHOCTH OOLIEHNUS;

COIOCTABJIATH CBOM CYXKJICHHS C CY)KACHUSMH JPYrUX YYaCTHUKOB JHaliora, 0OHapyKUBATh
pa3Iu4us ¥ CXOACTBO MO3UIUM;

nyOJIMYHO  TIPEJCTABIATH  PE3YJIbTAaThl  BBIOJHEHHOTO  OWOJIOTHYECKOTO  OIBITa
(3KCIepuMeHTa, UCCIEeI0BaHuSs, IPOCKTA);

CaMOCTOSITEJIbHO BbIOMpaTh (OpMaT BBICTYIJICHHS C Y4€TOM 3a/ad IMpe3eHTaluud U
0COOEHHOCTEH ayAUTOPUHU U B COOTBETCTBUM C HUM COCTABJISATh YCTHBIE M MCbMEHHBIE TEKCTHI C
UCII0JIb30BAaHNEM WILIIOCTPATUBHBIX MAaTEPUAJIOB.

CoBMmecTHast 1eATEIBHOCTD:

MIOHUMAaTh U MCIOJIb30BaTh MPEUMYIIECTBA KOMaHAHOW M HMHAUBUAYAJIbHON pabOTHI MpH
pelIeHNH KOHKPETHON OMOJIOTHYecKoil mpoOIeMbl, 000CHOBBIBAaTh HEOOXOJMMOCTh MPUMEHEHUS
TPYyNIOBBIX (POPM B3aUMOJEHCTBUS IPU PEIICHUH ITOCTABICHHOHN yueOHO 3a1auu;

IIPUHUMATH 1I€JIb COBMECTHOM JEeATEJbHOCTH, KOJUIEKTUBHO CTPOMTH JEHCTBUS IO €&
JNOCTUKEHHUIO: PpAcHpelesiaiTh pOJIM, JIOrOBapUBaThCs, OOCYXKIaThb IIPOLECC M Pe3yJbTaT
COBMECTHOI paboThI;

yMeTb 0000I1aTh MHEHHUS HECKOJbKUX YEJIOBEK, IMpPOSBIATh TOTOBHOCTh PYKOBOJIHTb,
BBITIOJIHATH IOPYYEHU S, TIOAUYNHATHCS;

IUTAHUPOBATh OPraHU3allMi0 COBMECTHOW palboThl, ONpEeNensiTh CBOIO pojb (¢ yué€ToM
MPEANOYTEHH W BO3MOXKHOCTEH BCEX YYAaCTHMKOB B3aWMOJCHCTBHUA), pacHpenesaTh 3aaaduu
MEX/1y WIEHaMU KOMAaH[Ibl, Y4acTBOBaTh B I'pyHHoBbIX (opMax paboTsl (0OCyxIeHus, 0OMeH
MHEHUSIMHU, MO3TOBBIE IITYPMBI U UHBIE);

BBINIOJIHATh CBOK 4YacTh pabOThl, JOCTUraTh KadeCTBEHHOI'O pe3yjbTaTa IO CBOEMY
HaIIPaBJICHUIO U KOOPAVMHUPOBATh CBOU JEHCTBHS C APYTHMHU WIEHAMU KOMaH/bI;

OLIEHMBAaTh KayeCTBO CBOEro BKJaJa B OOIIMH MPOJIYKT MO KPUTEPUSAM, CAMOCTOSITEIbHO
c(OpPMYIHPOBaHHBIM YYAaCTHHKAMU B3aUMOJEHCTBMS, CPAaBHUBATh pE3yJbTaThl C HCXOJIHOU
3ajaueil W BKJIAJ KaXJOr0 YJeHa KOMaHIbl B JOCTIDKEHHE DPE3ylbTaToB, pa3ieisaTh cdepy
OTBETCTBEHHOCTH U MPOSBISATH TOTOBHOCTh K IPEJOCTABICHUIO OTUYETA MEpe]l TPYIIIO;

OBJIaJIETh CICTEMOI YHHUBEpCAIbHBIX KOMMYHUKATUBHBIX IEUCTBUMN, KOTOpas o0ecreunBaeT
c(OPMHUPOBAHHOCTH COLUAIBHBIX HABBIKOB M SMOIIMOHATIBHOI'O HHTEIIJIEKTa 00yYaroINXCS.

PeryasitTuBHbIe yHHBepcaJbHbIe y4eOHbIe eiicTBUS
Camoopranusanus:
BBISIBJISATH MPOOJIEMBI UIS PEIICHUS B JKU3HEHHBIX M Y4eOHBIX CHUTYalMsX, HCIIOJIb3YS
OuoJIOrnYecKre 3HAHMS,



OPUEHTHPOBATHCS B pa3IMYHBIX MOAXOJAaX TNPUHATUSA pelleHud (MHAMBHUAYaJIbHOE,
MIPUHATHEC PEIICHHS B TPYIIIE, IPUHITHE PEHICHUN TPYIIION );

CaMOCTOSITENIbHO COCTaBJISATh AJITOPUTM pELIEHHUS 3aqauyd (WM ero 4acTh), BBIOMpPATH
crnocob pemieHus y4yeOHOIl OuonOrMueckoil 3agaud ¢ y4€TOM MMEIOIIMXCS PECypcoB U
COOCTBEHHBIX BO3MOKHOCTEH, apTyMEHTHUPOBATH MIpeIaracMbie BAPUAHTHI PEIICHHIA,

COCTABJISITh IUJIaH JEUCTBUM (IUIaH pealn3alid HAMEUYEHHOrO0 aJropuTMa pEIICHHs),
KOPPEKTHPOBATh MPEIOKCHHBIN aTOPUTM C YUIETOM MOJTYUYEHUSI HOBBIX OMOJIOTHYECKUX 3HAHHMA
00 n3y4aeMoM OHOJOTHYECKOM OOBEKTE;

JieNaTh BbIOOp M OpaTh OTBETCTBEHHOCTH 32 PEIlICHUE.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJVIEKT:

BJIQ/IETh CIIOCOOAMH CAMOKOHTPOJISL, CAMOMOTHBAIIUH U pedIIeKCHH;

JaBaTh OLEHKY CUTYAIlMH U MIpe/jiarath IaH e€ u3MEeHEeHHUS;

YUUTHIBATh KOHTEKCT U MPEABUACTh TPYAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTH IIPU PELICHUU
yae0HOM OMOJIOTHYECKON 3a/1aud, aJallTHPOBATh PEIICHUE K MEHSIOIUMCS O0CTOSTEILCTBAM;

OOBSICHSTh TIPUYUHBI JTOCTIOKEHUS (HEJIOCTHIKCHHUS) PE3yJIbTaTOB JIEATEIHHOCTH, JaBaTh
OIICHKY MPUOOPETEHHOMY OIIBITY, YMETh HaXOJAUTh MMO3UTUBHOE B MPOU3OIIECAIICH CUTYaIUH;

BHOCUTH KOPPEKTHBBI B JIESTEILHOCTh Ha OCHOBE HOBBIX OOCTOSTEIHCTB, U3MEHUBIIMXCS
CUTYaIul, YCTAHOBIEHHBIX OLIMOOK, BOZHUKIIUX TPYAHOCTEH;

OLICHUBATh COOTBETCTBHUE PE3y/bTaTa LEIU U YCIOBHUIM.

pa3nuyath, Ha3bIBaTh U YIPABJIATH COOCTBEHHBIMHU SMOIUSMU U SMOIUSMU IPYTHUX;

BBISIBJISTH M aHATTM3UPOBAThH TIPUYUHBI IMOIINI;

CTaBUTH ce0s1 Ha MECTO JPYTOro YeJIOBEKa, IOHUMAaTh MOTUBBI U HAMEPEHUS IPYTroro;

PeryJupoBarh Crocod BhIPAXKEHUS SMOLIUH.

IIpunsiTue cedst U APyrux:

OCO3HAHHO OTHOCUTBCS K APYTOMY YEJIOBEKY, €r0 MHEHUIO;

MpU3HABaTh CBOE MPABO Ha OIIMOKY U TaKOe K€ MPaBo APYroro;

OTKPBITOCTh ceOe U APYTUM;

0CO3HaBaTh HEBO3MOKHOCTh KOHTPOJIUPOBATh BCE BOKPYT;

OBJIAJIETh CHUCTEMOW YHHUBEPCAIbHBIX YyUYEOHBIX PETYIATUBHBIX JCHCTBUIA, KOTOpas
obOecrieunBaer (POPMUpPOBAHUE CMBICIOBBIX YCTAaHOBOK JIMYHOCTH (BHYTPECHHSISI TTO3UIIMS
JUYHOCTH) W IKU3HEHHBIX HABBIKOB JIMYHOCTH (YyIpaBieHUs COOOW, CaMOJIUCIUTIIIUHBI,
YCTOWYMBOTO ITOBEACHMUS).

IMPEJIMETHBIE PE3YJIBTATDBI

[IpenmeTHble pe3yabTaThl OCBOEHUS IMPOTrpaMMBbl 1O OMosIOTUU (YIriayOnEHHBIH ypOBEHB) K
KOHIly 00y4eHus ¢ 5 knacce:

XapaKTepu30BaTh OMOJIOTHIO KaK HAYyKy O JKHBOW MpPUPOJE, Ha3blBaTh MPU3HAKH KHUBOTO,
CpaBHUBATh OOBEKTHI )KUBOM U HEXKUBOM MTPUPO/IBI;

NEPEeUYUCIsATh  UCTOYHMKM  OMOJIOTMUECKMX  3HaHUM, XapakTepu3oBaTb  3HAYCHHE
OMOJIOTMYECKMX 3HAHWUM TSI COBPEMEHHOTO YeloBeKa, mpodeccuu, cBs3aHHbIe ¢ Onomoruei (4-5
npodeccuii);

IIPUBOJIUTL NpPHUMEpHl BKiIaza poccuiickux (B Ttom uucine B. WM. Bepnaackuy, A. JL
UmxeBckuil) u 3apyOexHbIX (B TOM uucie Apucrorenb, Teodpact, I'mnnokpaT) y4d€HBIX B
pa3BuTHE OMOJIOTUH;



UMETh MPEJCTaBICHUE O BAXKHEHIIMX OMOJOTMYECKHX Ipolieccax M SBJICHHSX: MHUTaHUE,
JbIXaHHUE, TPAHCIOPT BELIECTB, PA3APAKUMOCTh, POCT, PA3BUTHE, JBUKEHUE, PA3MHOXKEHUE;

NPUMEHATh OMOJOTMYECKHE TEPMHUHBI M MOHATHUS (B TOM YHCIIE: JKUBBIC Tella, OMOJIOTHs,
9KOJIOTHUS, LIUTOJIOTHS, aHATOMUS, (PHU3UONOTHsA, OMOIOTHYECKAas CUCTEMAaTHKa, KJIETKa, TKaHb,
OpraH, cHUcTe€Ma OpraHoOB, OpPraHU3M, BHpPYC, [BWKEHHE, NHUTaHUE, (OTOCUHTE3, IbIXaHUE,
BBIICTICHUE, Pa3paXUMOCTh, POCT, Pa3MHOKEHUE, pa3BUTHE, cpelJa OOUTaHMS, HPUPOJIHOE
cOOOIIECTBO, HMCKYCCTBEHHOE COOOIIECTBO) B COOTBETCTBHM C IIOCTaBICHHOM 3ajaueii U B
KOHTEKCTE;

pa3nuyath MO BHEUIHEMY BUAY (M300paKeHHUSIM), CXeMaM M OIUCAHMUAM JOSIIEpPHBIE U

SJIEpHbIC OpPraHM3Mbl, pa3IM4YHbIe OWOJIOTUYECKHE OOBEKTHI: PACTEHUs, >KMBOTHBIX, TPHUOBI,
JUIIANHUKY, GaKTepUH, IPUPOIHBIC U UCKYCCTBEHHBIE COOOIIECTBA, B3AUMOCBS3H OPTaHU3MOB B
MPUPOJHOM U UCKYCCTBEHHOM COOOIIECTBaX, MpeAcTaButTesneil ¢Gaopsl U (ayHbl IPUPOJHBIX 30H
3emud, TanAmap T TPUPOAHBIE U KYIbTYPHBIE;

IIPOBOAUTH ONMCAHHME OpraHu3Ma (pacTeHMsl, )KUBOTHOI'O) 10 3aJJaHHOMY ILJIaHY, BBLIEIATh
CYIIECTBEHHBIC IIPU3HAKH CTPOCHUS M  IPOLECCOB  JKU3HEACATEIBHOCTH  OPraHU3MOB,
XapaKTepU30BaTh OpPraHU3Mbl KaK Tela KHUBOW MPUPOJIbI, MEPEUUCIISATh OCOOEHHOCTH PACTEHHIH,
KUBOTHBIX, TPUOOB, JUIIAHHUKOB, OaKTEpUIl U BUPYCOB;

onpeoenams paziuiHble 6UObL HCUGOMHBIX U PACHIEHUIL C ROMOWbIO onpedeniumeneil;

U320Mmaenueams MUKponpenapamol u y3Haeams op2anoudvl KiemokK
PA3TUYHBIX YAPCME HCUBOTL NPUPOObL;

oopmaame anzopummel RPAKMUYECKUX PadOmM 6 1aO0OPAMOPHBIX A1bOOMAX.

packphlBaTh TIOHATHE O cpeAec oOuTaHus (BOJHOW, HA3E6MHO-BO3IYITHOW, TOYBEHHOM,

BHYTPHUOPTaHU3MEHHOM ), YCIIOBHSX CPEbl OOUTAHUS;

6bLABIAMb G/IUAHUEC IKOJIOZUYECKUX PAKMOPOB HA HCUBBIE OP2AHUIMDBL

(abuomuueckue, Ouomuyeckue u AHMPONO2eHHbIE)

MPUBOJIUTh TPUMEPHI, XapaKTEPU3YIOLIUE MPUCIOCOOIIEHHOCTh OpPraHU3MOB K Cpele
oOuTaHUs, B3AUMOCBSI31 OPTAaHU3MOB B COOOIIECTBAX;

BBIJICTISITH OTJIMYUATEIBHBIE MPU3HAKH MPUPOTHBIX M UCKYCCTBEHHBIX COOOIIECTB;

CPAGHUGAMDb YCI06UA OOUMAHUA 8 PAZTUYHBIX RPUPOOHDBIX 30HAX;

apryMEHTHPOBATh OCHOBHBIC MpaBWJIA TOBEACHUS 4YEIOBEKa B MPHUPOJIE U OOBSCHSTH
3HAUCHUE  TPUPOJOOXPAHHOM  JIEATEIHPHOCTH  YEJIOBEKa, AaHAJIU3UPOBATh  [IIOOATBHBIC
9KOJIOTMYECKHE TPOOIIEMBI;

6bl0eN1AMmb OCHOBHBIE IKOJI02UYECKUE NPOOIeMbl, C6A3AHHbIE C PEOKUMU UCUE3AI0UUMU
euoamu pacmenuit, 2puboe u rncusomuvix Camapckoii oonacmu

PacKphIBaTh POJIH OMOJIOTUN B TIPAKTHYECKOH JICITEIHHOCTH YEJIOBEKa;

JIEMOHCTPHPOBATh HAa KOHKPETHBIX NpPHUMEpaxX CBSI3b 3HAHWN OHWOJOTHU CO 3HAHUSMHU I10
MaTeMaTHKe, MPEAMETOB TYMAaHUTAPHOTO IMKIA, PAa3IMYHBIMUA BUJJAMU UCKYCCTBA;

BBITIONHATH MpakTU4Yeckue padoThl (MOMCK MH(POPMAIMKM C KCIOJB30BAHUEM pPAa3IUYHBIX
HMCTOYHHUKOB, OTHMCAaHUE OpraHW3Ma MO 3aJaHHOMY IUIaHy) U JJabopaTopHbIe paboThI (paboTta ¢
MHUKPOCKOIIOM, 3HAaKOMCTBO C pa3IUYHBIMU CIIOCOOAMU HM3MEPECHUS W CpPaBHEHUS JKHUBBIX
00BEKTOB);

MPUMEHITh METOAbl Ouonoruu (HaOMIOJAEHHWE, OmucaHue, KiaccuuKamus, H3MEpeHue,
SKCTIEPUMEHT): TIPOBOJUTH HAOIIOJACHUS 32 OpraHU3MaMH, OMKMCHIBATh OMOJOTHYECKHE OOBEKTHI,
MPOIIECCHl W SIBJICHUS, BBIOJIHATH OHOJOTHYECKHA PHCYHOK W WM3MEPECHHE OHMOJIOTHYECKUX
00BEKTOB;

BIaJeTh TpuéMamMu pabOThl C JIYMOW, CBETOBHIM M HHUQPPOBBIM MHUKPOCKOMAMH IPHU
paccMaTpuBaHUM OMOJIOTHYECKHUX OOBEKTOB;



coOmoiaTh TpaBuia O€30MacHOro0 Tpyna IpH padoTe ¢ ydeOHBIM H  JTaOOpaTOPHBIM
o0opy/noBaHUEM, XHMHUYECKOH IOCYJOW B COOTBETCTBUUM C HMHCTPYKIUSIMH Ha YpOKE, BO
BHEYPOYHOM JEATEIbHOCTH;

WCIOJIb30BaTh MPH BHITIOJHEHUH YY€OHBIX 3aJaHU HAYYHO-TIONMYJSPHYIO JIUTEPATYPY IO
OHOJI0THH, CIIPaBOYHBIE MaTepualbl, pecypcsl UHTepHeTa;

CO3/1aBaTh MHCHMEHHBIE M YCTHBIE COOOIIEHHUS, WCIONb3YyS MOHATHMHBIN anmapaT
M3Yy4aeMOTo pasjierna OuOJIOTHH.

[IpenMeTHbIe pe3ynbTaThl OCBOEHUS IPOrpaMMbl 10 Onosioruu (yriyOJIEHHBIN YpOBEHb) K
KOHILy 00y4eHus ¢ 6 kuacce:

XapaKTepu30BaTh OOTAHUKY KaK OMOJIOTMYECKYIO0 HayKy, €€ pa3liesibl U CBS3H C IPYTHMHU
HayKaMu ¥ TEXHUKOMH;

MIPUBOUTH IPUMEPHI BKJIaaa poccuiickux (B Tom unciie B. B. [lokyuaes, K. A. Tumupsizes,
C. I'. HaBamuH) u 3apy0exHbIX y4€HbIX (B ToM uucie P. I'yk, M. Manbnuru) B pa3Butue Hayk o
pacTeHHUsIX;

MPUMEHSTh OMOJIOTUYECKHE TEPMUHBI M TOHATHS (B TOM 4uciie: OOTaHWKa, PacTUTEIbHAs
KJIETKA, pacTUTENIbHAs TKaHb, OPraHbl PAacCTEHHM, CUCTEMa OpPraHoOB pAcTEHHs: KOPEHb, MoOer
[IOYKa, JIUCT, BUJOM3MEHEHHBIE OpraHbl, LBETOK, IJIOJ, CEMs, pPACTUTEIbHBIH OpraHusM,
MUHEpaJIbHOE MUTaHUE, POTOCUHTE3, AbIXaHUE, POCT, Pa3BUTHE, PA3MHOXKEHUE, OnblIeHUe, KIIOH,
pa3ApaxXuMOCTh, MUUEIUl, 2Ubl, MUKONO2UA, CUMOUO3, MUKOPU3A, MATIOM, JTUXCHOI02UA,
Ouozeoyenos, IKocucmema B COOTBETCTBUHU C IIOCTABJICHHOM 3a/1aueil U B KOHTEKCTE;

OIMCHIBATh PACTUTENIbHBIE TKAHU U PAa3JINYaTh UX 10 MUKpOIIpenaparam;

ONMCHIBATh CTPOEHUE U HKHU3HEACITEIbHOCTb PACTUTEJIBLHOIO OpraHu3Ma (Ha mpuMmepe
MTOKPBITOCEMEHHBIX WJIM LIBETKOBBIX): IOIJIOIIEHUE BOJbl U MUHEPAIbHOE NUTAHUE, POJib 600bl,
¢dboTocuHTE3, ABIXaHWE, TPAHCIOPT BEIIECTB, POCT, PA3MHOKEHHE, OMNbLIEHUE, PA3BUTHE, CBA3D
CTPOEHHMSI BEr€TaTUBHBIX M T€HEPATUBHBIX OPraHOB PaCTEHUH ¢ UX QYHKIUSAMU;

OnuUCHIGAmMb CMPOCHUE U JHCUHEOeAmeNbHOCmy 2pudoé (Ha npumepe MyKopa,
nEeHUYUNNa, OpoHcHcell, WAANOUHO20 2pUda, Napasumuieckozo puda): numanue, Ovixanue,
DPasmHodcenue;

OnuCHIGamsb CMpOeHUue U HCUIHEOEAMENbHOCHb JUWMATIHUKOE: RuUmManue, pocm,
Pasmuodcenue;

pa3ianyaTh U ONUCHIBATh KUBbIE U repOapHble FK3EMILIAPBI PACTEHUH 10 3aJaHHOMY IUIaHYy,
4acTH pacTEeHUl MO H300paxKeHHsIM, CXEMaM, MOJENAM, MYJsDKaM, peiabepHbIM Talauiam,
onucvleams Zpudbl U TUMATIHUKY

XapaKTepu30BaTh NPU3HAKK PACTEHHUH, YPOBHU OpPraHM3allMH PACTUTEIBHOIO OpraHU3Ma,
4acTH PACTEHUN: KIIETKU, TKaHU, OPTraHbl, CACTEMbI OPTaHOB, OPTaHU3M;

CpaBHUBATh PacTUTENbHbIE TKAHU U OpraHbl paCTeHUH MeX 1y co0oii;

BBIMOJIHATh TPAaKTUYECKUE W JabopaTopHble paboThl MO MOP(HOJOTUH U (PU3UOJIOTHU
pacTeHuil, cpufoé u auWAIHUKOE B TOM 4HCIe pabOThl C MHUKPOCKOINOM C TOCTOSHHBIMHU
(pukcUpOBaHHBIMM) M BPEMEHHBIMH MHKpOIpENnaparaMy, HCCIeIoBaTelbckiue padoThl ¢
MCIO0JIb30BaHNEM IPUOOPOB M UHCTPYMEHTOB LU(poBoii 1abopaTopuu;

CaMOCTOSITENIbHO TOTOBUTh PACTUTENbHBIM MHUKPOIIPENapaT; 3Hamob nOC1e008ameabHOCHb
oelicmeéuii 6 NPUOMOBIEHUU  BPDEMEHHO20  MUKpOnpenapama u  NPUu2omosieHuu
yeenuuumenbnozo npubopa.



XapaKTepU30BaTh IPOLECCHl JKU3HEACATEIBHOCTH PACTEHUM: MOIVIOIIEHUE BOIBI U
MHUHEpaJIbHOE MNUTaHHE, (POTOCUHTE3, IBbIXaHUE, POCT, Pa3BUTHE, CIOCOOBI €CTECTBEHHOIO U
HCKYCCTBEHHOI'O BETeTaTUBHOIO PAa3MHOXKEHHUS, CEMEHHOE pa3MHOXKEHUE (Ha IpuMepe
MOKPBITOCEMEHHBIX, WJIH [IBETKOBBIX ), CHOCOObI ONbLICHUA Y 6EMKOBHIX PACH EHUIL;

3HAMb NPUSHAKU OMAUYUA NPOUEccO8 Pomocunmesa u ObIXAHUA, POCA U PA3EUMUSL,
0ecnon020 u 0106020 PA3MHONCCHU;

XapaKkmepu306ams NPOUECchl HCUSHEOEAMENbHOCMU 2PUO06: NUMAHUe, PA3MHOICeHUE
becnonoe u nonogoe;

XapaKmepu3zoeamsv  NPOUEcchl  HCUIHEOEAMENbHOCIU  NUWAUHUKOS:  RUMmMAaHue,
PasmHodcenue, pocm;

BBISIBJIATh IIPUYMHHO-CIIEJCTBEHHBIE CBSA3M MEXKJy CTPOCHMEM M (QYHKUMAMU TKaHel H
OpPraHOB PACTEHUH, CTPOCHUEM U JKU3HEAEATEIbHOCTHIO PACTCHUN;

KnaccuuuupoBaTh ~ pacTeHMs M WX  YaCTH 1O  pPa3HbBIM  OCHOBAHHUSAM;

Knaccuguyuposamso puonl no PasHbim OCHOGAHUAM;

Knaccuguyupoeamso AUWAUHUKY no PasHvIm OCHO6AHUAM;
OOBSICHATH POJIb PACTCHHUI B MPUPOJIC M KU3HH YEIOBEKA: 3HAYCHHE (POTOCHHTE3A B MPUPOJIE U B
KHU3HM 4YeJIOBeKa, OHOJOrMYecKoe MU XO3AHCTBEHHOE 3HAYCHHE BUIOU3MEHEHHBIX I100ErosB,
XO35IICTBEHHOE 3HaYEHHUE BEr€TaTUBHOTO Pa3MHOXKECHHUS;

00bACHAMD PONIb 2PUDHOB 8 NPUPOOE U HCUSHU UeS106eKd;

00DACHAMD POSIb TUMWAUHUKOE 6 RPUPOOE U JHCUSHU Ye106eKa;

IPUMEHSTh IIOJyYEHHbIE 3HAHUS JUId BBIPAIMBAaHMS U Pa3MHOXKEHUS KYJIbTYPHBIX
pacTeHui;

HCII0JIb30BaTh METO/Jbl OMOJIOTMU: IPOBOAWUTH HAOJIOJNEHUS 3a pPAaCTECHUSIMU, Zpudamu,
AUMAHUKamu, ONIMCHIBaTh PAaCTEHUS U UX YacTH, 2PpUdbl U JUMIAQIHUKU CTaBUThH MPOCTEHIINE
OMOJIOTHYECKHE OIBITHI U SKCIIEPUMEHTHI, YMemb 6ecimu OHEeGHUK HAONI00eHUIL;

XapaxKmepu3o6amo nPuUPoOHvle IKOCUCMEMBL;

coOmogaTh npaBuwiIa O€30MacHOro Tpyna IMpH paboTe ¢ y4eOHBIM U J1aOOPaTOPHBIM
000pyJ0BaHUEM, XUMHUYECKOH MOCYIOM B COOTBETCTBHUM C HMHCTPYKLUHUSIMH Ha YpPOKE M BO
BHEYPOUHOH 1€ATENbHOCTH;

JNEMOHCTPUPOBATh HAa KOHKPETHBIX IpHUMEpax CBs3b 3HAHUI OMOJOTMH CO 3HAHUSMHU IO
MaTemaTHke, reorpaguu, Tpyay (TEXHOJIOTHUH), MPEAMETOB I'YMAHUTAPHOTO LIMKJIA, Pa3IMYHBIMU
BHUJIAMU HCKYCCTBA;

BJIa/IeTh NpuéMaMu paboThl ¢ Ouonorndyeckoi nHpopmanuen: GopMyIMpoBaTh OCHOBAHUS
JUIs  U3BJeUeHHs M 0000IeHus HMH(POpMauM M3 JBYX MCTOYHUKOB, MpPeoOpa3oBHIBAThH
MH(pOPMAIIHIO U3 OJTHON 3HAKOBON CHCTEMBI B IPYTYIO;

co3/laBaTb IHMCHbMEHHbIE W YCTHBIE COOOIEHUS, WCHOJb3yd MOHATUIHBIN ammapat
M3y4aeMoro pasjesa Onosoru.

[IpenMeTHBIE pe3ybTaThl OCBOCHUS IPOTPaMMBbI 110 OHOI0THH (YTi1yOIE€HHBIN YPOBEHb) K KOHILY
oOydeHus B 7 KJjacce:

XapaKTepu30BaTh OOTAHMKY KaK OMOJOTMYECKYI0 HayKy, €€ pas3felibl U CBSI3U C IPYTHUMH
HayKaMH, OIIEpUpOBaTh 3HAHUSIMU aHATOMHH, THCTOJIOTMH U (PU3HOJIOTHH PACTEHHI;

IIPUBOJUTH MPUMEpPHI BKJIaAa poccuiickux (B Tom uucie B.B. lokydaes, K.A. Tumupsses,
C.I'. HaBammun) u 3apy0exxHbIX Y4€HbIX (B ToM ymcie P. I'yk, M. Manbnuru) B pa3BuTHe HayK O
pacTeHHUsIX;



IPUMEHATh OHMOJIOrMYeCKMe TEPMHHBI U TOHATHA (B TOM ducie: OOTaHMKA, HKOJOTHS
pacTeHuil, 6akTeproI0rus, IPOTUCTOJIOTHSI, CUCTEMATHKA, CyNeprpyIna, HapcTBo, OTAeN, Kiacc,
CeMENCTBO, POA, BUJ, )KU3HEHHAasi (popMa pacTeHuil, cpesia OOUTaHUs, PACTUTEIBLHOE COOOLIECTBO,
BBICIIIME PACTEHUs, UM 3MOPUOQUTHI, CIIOPOBBIE PACTEHUS, CEMEHHBIE PAaCTEHMs, BOAOPOCIIH,
MXH, IJIayHBI, XBOIIM, MAaNOPOTHHKH, TOJIOCEMEHHBIE, MOKPHITOCEMEHHbIE, OaKTepuu, I'pUOBI,
JUIIAHUKHA) B COOTBETCTBUU C ITOCTABJIEHHOM 3a/1a4eii;

pa3auyarth IHOJAXOAbl K IIOCTPOCHHMIO COBPEMEHHOM MHOIOLIAPCTBEHHOW CHCTEMBI
OpraHMYECKOr0 MHpa, CpaBHUBaThb €€ C MPEIIIECTBYIOIIMMHM CUCTEMAMHM U BBIABIATH
IIPEUMYIIECTBA;

pasnuyaTth IOAXOAbI K IIOCTPOCHHIO COBPEMEHHON CHCTEMBl BBICIIUX pacTEHUM
(ambpuodur);

OIUCHIBaTh CTPOECHUE U >KU3HENEATENbHOCTh PACTUTEIIBHOTO OpraHu3Ma (Ha Npumepe
MOKPBITOCEMEHHBIX, MJIM LIBETKOBBIX ): TIOTJIONIEHUE BOJBI U MHHEPAIBHOE MUTAaHKUE, (POTOCHHTES,
JbIXaHUE, TPAHCIIOPT BEILIECTB, POCT, PA3MHOKEHUE, PAa3BUTHUE, CBA3b CTPOCHUS BETE€TAaTUBHBIX U
reHEpaTUBHBIX OPraHOB PACTEHUN C UX PYHKLIMIMU;

pa3nuyaTh BEreTaTUBHBIE OpraHbl PACTEHUN Ha MONEPEYHBIX M MPOAOJIbHBIX Cpe3ax,
OIIPEeNIeJIATh TUIl CTPOCHUS BET€TaTUBHBIX OPTraHOB;

pas3nuyaTh U OMMUCHIBATH KHUBBIE U repOapHble SK3eMIUIIPhl paCTEHU O 3aJJaHHOMY IUIaHy,
YaCTH pacTeHUH 1o U300paKeHUsAM, CXeMaM, MOJAEIISAM, MYJIsKaM, pelbeHbIM TabauIaMm;

XapaKTepu30BaTh MPU3HAKK PACTEHUH, YPOBHU OpPraHU3alMM PACTUTEJIBHOIO OpraHu3Ma,
4acTU pPACTEHUM: KJIETKH, TKaHU, OpraHbl, CHUCTEMbl OpPraHOB, OPraHu3M, OOBSACHATh, B YEM
3aKJII0YAI0TCS OCOOCHHOCTH OPTaHU3MEHHOI'O YPOBHS JKU3HH;

XapaKTepu30BaTh OCHOBHBIE TPYMIbl OJAHOKJIETOYHBIX OPraHU3MOB U BBISBIATH MEXIY
HUMHU 3BOJIIOLIMOHHOE POACTBO;

BBIIIOJIHATh MpPaKTUYECKUe padoThl MO cOOpy M aHAIM3y MaTepuana OJHOKJIETOUHBIX U
MHOTOKJIETOYHBIX OPTaHU3MOB U3 TUITMYHBIX OMOTOIIOB;

BBISIBJISATH 3aKOHOMEPHOCTH U MOP(HOPHU3NOTIOrHUECKHE aJalTallui PACTEHUN K Pa3IUUHbIM
yCIOBUAM OOMTaHMSA, HAXOIUTHh KOPPENALUU MEXAYy CTPOEHHEM OpraHa U BBINOJHSAEMOH UM
dyHkumei;

CpaBHMBATh PaCTUTEIbHbIE TKAHU U OPTraHbl pACTEHUN MEX1y COOOI;

BBINIOJIHATh IpPAaKTHYECKUE M JiabopaTopHble paboThl MO MOPQOJOoruu U (PU3HNOIOTUU
pacTeHuii, B TOM u4ucie pPabOThl C MHUKPOCKOIIOM C MOCTOSSHHBIMHU ((UKCHPOBAHHBIMH) U
BPEMEHHBIMU MUKpOIIpENapaTaMy, MCCIe10BaTeIbCKue paboThl ¢ UCIOIb30BaHUEM MPHUOOPOB U
MHCTPYMEHTOB IIU(PPOBOI J1abOpaTopuy;

IIOHMMAaTh MEXaHW3MBbl CaMOBOCIIPOU3BEACHUS KIIETOK, ONEPUPOBATh MPEICTABICHUSIMHU O
MHUTO3€ U MeH03€e, O POJIH KJIETOYHOTO sJIpa, CTPOEHUH U (PYHKIIMH XPOMOCOM,;

XapaKTepU30BaTh IPOLECCHl KU3HEACITEIbHOCTH pPACTEHUM: MOIJIOIIEHUE BOJBI U
MUHEpaJIbHOE TNHUTaHuE, (OTOCHHTE3, JIbIXaHUE, POCT, PA3BUTHE, CIOCOOBI €CTECTBEHHOIO U
HCKYCCTBEHHOI'O BEreTaTHMBHOIO pPa3MHOXKEHHUS, CEMEHHOE pa3MHOXKEHHE (Ha Tpumepe
MTOKPBITOCEMEHHBIX, I [[BETKOBBIX);

XapaKTepu30BaTh OCHOBHBIE O3Talbl OHTOI€HE3a pPACTEHUH, ONEepUpOBaTh 3HAHUSIMH O
IPUYMHAX PACIPOCTPAHEHHBIX HH(PEKIMOHHBIX OO0Je3Hed pacTeHUuH, NOHMMATh MPUHIUIIBI
npodMIaKTUKA M JiedeHHus Ooyie3HeH, MOHMMaTh NPUHIUNBI OOpHObI € MAaTOreHaMU H
BpPEAUTEISIMU PACTEHUIA;



BBISIBJISITH IPUYUMHHO-CIIEICTBEHHBIE CBSI3U MEXKJIY CTPOCHHEM M (QYHKIMSIMH TKaHEH M
OpPraHoOB PACTEHUM, CTPOCHUEM U )KMU3HEIESITEIbHOCThIO PACTEHUI;

KJIacCU(UIIUPOBATH PACTEHUS U HX YaCTU MO Pa3HbIM OCHOBAHUSM;

OOBSICHATH POJIb PACTEHUH B TMPUPOAEC U KU3HU YEJIOBEKa: 3HaueHUEe (POTOCHHTE3a B
MPUPOJIC U B KU3HU YEIIOBEKA, OMOJOTMYECKOE M XO3SUCTBEHHOE 3HAUCHUE BUIOM3MEHEHHBIX
moOeroB,  XO3AWCTBEHHOEC  3HAYCHHWE  BETETATHBHOIO  PA3MHOXCHWS, OIepUpOBaTh
MPEACTABICHUSIMU O T'€HE, OCHOBAaX M€HETUYECKON MHKEHEPUH;

MPUMEHATHh TOJIYYCHHbIC 3HAHMS JUIs BBIPAIIMBAHUA W PA3MHOXKEHUS KYJIbTYPHBIX
pacTeHuit;

WCIIOJIb30BaTh METOJbl OMOJIOTHMHU: MPOBOAMUTH HAOIIOJEHUS 332 PACTEHUSIMHU, OIKCHIBATH
pacTeHHs U UX YaCTH, CTAaBUTh MPOCTEHIINe OUOIOTMYECKUE OTBITHI U SKCIIEPUMEHTHI;

coOmroiaTh TpaBuia O€30MacHOro Tpyna IpH padoTe ¢ ydeOHBIM M J1TaOOpaTOPHBIM
o0opy/mOBaHUEM, XHMHYECKON TOCYJOH B COOTBETCTBHHM C HWHCTPYKIUSIMH Ha YpPOKE U BO
BHEYPOYHOM JEATEIbHOCTH;

XapaKTEepU30BaTh MPUHIMIBI KIAaCCU(DUKAIMKA PACTEHUN, OCHOBHBIE CHUCTEMATHUYECKHE
IPYIIIBI PACTEHUN;

MIPUBOJIUTH MPUMEPHI BKJIaaa poccuiickux (B Tom yucine H.M. BaBunos, U.B. Muuypun) u
3apyOexnbix (B ToM uucie K. Jlunnei, JI. [lactep) y4€HbIX B pa3BUTHE HAayK O pPaCTEHUSX,
rpubax, OaKTepHsIX U apXei;

MPUMEHITh OMOJNOTUYECKHE TEePMHHBI M MOHATHS (B TOM uMcie: OOTaHHMKA, SKOJOTHS
pacTeHu, MHUKOJIOTHS, aJbrOJIOTHs, MHUKPOOMOJIOTHs, OaKTEpUOJIOTHS, CUCTEMAaTHKa, LapCTBO,
OTJIeT, KJIacC, CEMENCTBO, PO, BUJ, )KU3HEHHAs1 (hopma pacTeHU, cpefa OOUTaHUsI, PACTUTEIHHOE
cOOOIIECTBO, CHOPOBBIE pACTEHUS, CEMEHHBIE pACTEHHs, KpAacHBIE BOJOPOCIH, 3eJIEHBIC
BOJIOPOCJIM, XapoBble BOJOPOCIH, MXH, IUIayHBbl, XBOIIHM, IalOPOTHUKH, XBOWHBIE,
MIOKPBITOCEMEHHbIE, OaKTepuu, apxeu, TIpuObl, CTPAMEHONMWIOBBIE) B COOTBETCTBHH C
MOCTaBJICHHOM 3a7auei;

pa3nuyaTh U OMHUCHIBATH KHUBBIC U TepOapHbIe SK3EMIULIPhl PACTEHHM, YaCTH PACTEHHH IO
M300paXKeHUSIM, CXeMaM, MOJIENSIM, MyJisikaM, pelbeHbIM TabuuiaM, rpulbl 0 U300paKEHUSIM,
cxeMmaM, MyJsikaMm, OaKTepUH Mo U300PAKEHUSIM;

BBISIBIIATh MPU3HAKH KJIACCOB MOKPHITOCEMEHHBIX, UM I[BETKOBBIX, CEMEHCTB JIBYIOJIbHBIX
Y OJHOJOJIBHBIX PACTEHHIA;

OTIPENIEATh CHCTEMATHUYECKOE TIOJIOKEHUE PACTUTEIBHOTO OpraHu3ma (Ha mpuMepe
MMOKPHITOCEMEHHBIX, HJIA IIBETKOBBIX) C TTIOMOIIBIO OMPEACIUTENLHON KapTOUKH;

BBITIONHATh TMpAKTUYeCKue U J1abopaTopHble pPadOTHl MO CHCTEMaTHKE pPAaCTEHUH,
QIbroJIOTUH, MHUKOJIOTHM M MHUKPOOHOJIOTHH, B TOM 4dHCIE pPAbOTBI C MHUKPOCKOIIOM C
MOCTOSSHHBIMH  ((PUKCUPOBAHHBIMH) M BPEMEHHBIMH MUKpOIpEnapaTtaMu, HCCIeI0BaTeIbCKUE
paboThI ¢ UCTIOTB30BAHUEM MMPUOOPOB U HHCTPYMEHTOB IIU(POBOI TabopaTOpuu;

BBIJICJISITh CYIIECTBEHHBIC TPU3HAKN CTPOCHUS U KU3HEIEATEILHOCTH PACTCHU, OaKTepui,
apxei, rpu0oB;

MIPOBOJIUTH OINHMCAHUE W CPABHUBATH MEXKIY COOOM pacTeHus, Tpulbl, OaKTepUH, apxeu o
3aIaHHOMY TUTaHY, JIeJIaTh BHIBOJIbI HA OCHOBE CPaBHEHNS,

OBJIaJIEBaTh OCHOBaMH 3BONIOLUOHHON Teopuu Y. JlapBuHa, XapakTepu3oBaThb OCHOBHBIE
STanbl Pa3BUTUS M KU3HU HA 3emiie, ONUCHIBATh YCIOXHEHUWE OpPraHu3alluu pacTeHUM B XOze
SBOJIIOLUU PACTUTENBHOTO MUpa Ha 3EMIIE;



BBISIBJIATh  YEPThl IPUCHOCOOJIEHHOCTHM pacTeHUl K cpele OOWTaHUsA, 3HAYCHHE
9KOJIOTUYECKUX (DAKTOPOB JUIsl pacTEeHUI];

IIOHUMaThb ~ OCOOEHHOCTH  HAJOPraHU3MEHHOIO  YPOBHS  OpraHM3allUM  KU3HH,
XapaKTepu30BaTh PACTUTENIbHbIE COOOIECTBA, CE30HHBIE U IOCTYNATENIbHbIE H3MEHEHMS
PacCTUTENBHBIX COOOIECTB, PACTUTEIBHOCTh (PACTUTEIBHBINA MOKPOB) MPHPOIHBIX 30H 3eMIIH,
CBOOOJHO OIEPHUPOBATH MOHATHAMHU: YKOCUCTEMA, SKOJIOTUYECKAs MUpaMuaa, Tpouueckas CeTb,
O6ropa3zHooOpasue;

IIPUBOJUTh HPUMEPBl KYJIbTYPHBIX pAacTEHMM M HUX 3HAUY€HUS B JKU3HU YEJIOBEKa,
XapaKTepu30BaTh MPU3HAKU PACTEHHUH, OOBACHATH HAJIMYUE B INpe/esax OJHOI0 BHJA PACTCHUH
(GopM, KOHTPAaCTHBIX IO OJHOMY M TOMY € IpPHU3HAKYy, ONEpUPOBATH MOHATHAMM: (heHoTuI,
TEHOTHII, HACJIEICTBEHHOCTh M HM3MEHUUBOCTb, pa3HOOOpa3ue pacTeHUHl MU MHUKPOOTPAHU3MOB,
COpT, IITaMM;

MOHMMaTh TPUYMHBI U 3HATH MEpPbl OXpPaHbl PACTUTENBHOIO MHUpPA 3€MIIH, CBOOOIHO
ONEpPUPOBATh TMOHATHUSAMHU: OCO00 OXpaHsSeMble NPUPOIHBIE TEPPUTOPUU  (pe3epBaThi),
3aIoBeIHUKH, HaIlMOHAIbHBIEC TapKH, OnochepHble pe3epBaThl, 3HaTh, 4TO Takoe KpacHas KHuUTA;

pacKpbIBaTh poJib PaCTCHUH, IpUOOB, OAKTEpUi U apXei, CTPAMEHONMUIIOBBIX B MPHPOTHBIX
cooO11ecTBax, B X031UCTBEHHOM JEATEIbHOCTH YEJIOBEKA U €r0 MOBCEJHEBHOM JKU3HU;

JI€MOHCTPHPOBATh HA KOHKPETHBIX IPUMEpaxX CBA3b 3HAHWH MO OMOJIOTHM CO 3HAHUSMHU 10
MaTeMaTHke, pusnke, reorpaduu, JuTepaType, Tpyay (TEXHOJIOTUH), IpeIMeTaM I'yMaHUTapHOTO
LIUKJIa, Pa3JIMYHBIMU BU/IaMU UCKYCCTBA;

HCII0JIb30BAaTh METO/bl OMOJIOTUM: MPOBOJIUTH HAOIIOACHUS 32 PACTCHMUSIMH, OaKTEpUSIMHU,
rpubamu, JUIIAHHUKaMM, OIMCBIBaTh HX, CTAaBUTh MpOCTEiIlIne OHOJIOrMYECKHE ONBITHI U
SKCIIEPUMEHTHI;

BJIaJIeTh MpUEMaMHu paboThl ¢ OMoOrHYecKoi nHpopmanuei: GopMyITHpOBATH OCHOBAHUS
Ul W3BJeUeHUs U 0000mIeHnsT MHPOPMALMU M3 HECKOJBKHX HCTOYHUKOB, MPEOOpPa3OBBIBATH
MH(OPMAIIHIO U3 OJTHON 3HAKOBON CHCTEMBI B IPYTYIO;

co3/laBaTb IHMCHbMEHHbIE W YCTHBIE COOOILEHUS, WCHOJIb3yd MOHATUIHBIN ammapaT
M3y4yaeMoro pasjena OHOJIOTHM, CONPOBOXKIATh BBICTYIUIGHHE Mpe3eHTauuedl ¢ yd4érom
0CcO0EHHOCTEH ayTUTOPUN 00yHaroIUuXCs;

MPOSABIIATh MHTEPEC K YIIIYOJIEHHIO OMOJOTMYECKMX 3HAHUM U BBHIOOPY OMONOrMM Kak
npopuIBLHOTO TpeAMETa Ha YpPOBHE CpeaHero oO0miero oOpasoBaHus s Oyaymieit
npodeccuoHaIbHOM JEsTeNbHOCTH B 00JIaCTH OMOJIOTHUH, MEIUIMHBI, SKOJOTHH, CEJIbCKOIO
X0351CTBA, MUAIEBON IPOMBIIUICHHOCTH;

BJaJIeTh IpuéMamMu paboThl ¢ HH(popMalMen: GOopMyINPOBAaTh OCHOBAHMS JJIsi U3BJICUECHUS
1 00001meHuss MHpOpMaIMK U3 HECKOJIbKUX HCTOYHHUKOB (2-3), mpeobpa3zoBbIBaTh HH(POPMALIUIO
13 OZIHOM 3HAKOBOM CHCTEMBI B APYTYIO.

[IpenMeTHbIEe pe3ybTaThl OCBOSHUS IPOTPaMMBbl 110 OHUosoruu (yriryOl€HHBIN YPOBEHb) K KOHILY
oOyuenus B 8 Kjacce:
XapaKTepU30BaTh 300JI0THUIO0 U MUKOJIOTHIO KaK OMOJIOTHYECKHE HAYKH, UX Pa3Zelibl U CBSA3b
C IpYrUMH HayKaMHU U TEXHUKOM;
XapaKkTepu30BaTh MPUHIMIIBI  KIACCU(PUKAMM  KUBOTHBIX, BHJ KAaK OCHOBHYIO
CUCTEMATUYECKYI0 KaTErOpPHI0, OCHOBHBIE CHCTEMATHYECKHE T'PYIIBI KUBOTHBIX (CTpPEKAIOLIME,
KOJIbYaThble YEPBH, MOJUTKOCKH, IUIOCKHE YEPBHU, YIEHUCTOHOTUE, KPYTJIbIE YEPBU, XOPIOBBIE);



MPUBOJUTH IPUMEPHI BKI1aga poccuiickux (B Tom uucie A.O. Kosanesckuii, K.M. Ckpsioun)
u 3apyoexsbix (B ToMm uucie A. Jlesenryk, XK. KioBbe, J. ['ekkenb) yuéHBIX B pa3BUTHE HAyK O
KUBOTHBIX;

MPUMEHSITh OMOJOTMYECKHE TEPMUHBI U TOHATUS (B TOM YHCIE: MHKOJOTHS, 300JO0THS,
9KOJIOTHSI KUBOTHBIX, 3TOJIOTHS, TAJIE0300JI0THs, CUCTEMAaTHKA, [IaPCTBO, TUII, OTPSJI, CEMEHCTBO,
poI, BHJ, JKMBOTHAs KJIETKA, TPUOHAs KJIETKA, XKUBOTHAs TKaHb, OPTaH JKUBOTHOTO, CHCTEMBI
OPraHOB  JKMBOTHOTO, JKMBOTHBIM OpPraHW3M, TMTaHWE, [bIXaHUE, POCT, pPa3BUTHE,
KpOBOOOpAIICHHE, BBIJCIICHUE, OTIOPa, IBUKEHUE, PA3MHOKCHHE, TAPTCHOTCHE3, Pa3IpaKUMOCTbh,
pediiekc, opransl UyBCTB, IIOBEJIEHUE, Cpefa OOUTaHMs, IPUPOTHOE COOOIIECTBO) B COOTBETCTBUU
C MOCTaBJICHHOM 3ajiaueii;

packpbiBaTh OOlIME MPU3HAKHU KUBOTHBIX U T'PUOOB, YPOBHU OpPTraHU3AlMU KUBOTHOTO U
rpuOHOTO OpraHu3Ma;

CpPaBHHBAThH KUBOTHBIC TKAHU M OPTaHbl )KUBOTHBIX MEX]Ty COOOM;

CpPaBHHBATh CHUCTEMBI OPTaHOB MEXIy COOOH M OMpeneNsaTh 3aKOHOMEPHOCTH CTPOCHHS
CUCTEM OPTaHOB B 3aBUCUMOCTH OT BBITIOJIHSAEMOU UMHU (DYHKITUH;

OIHMCHIBATh CTPOCHUE W >KU3HEACATEIHLHOCTh JKMBOTHOTO OpPTaHHM3Ma: ONOPY W JBUIKEHHE,
MUTaHUE U MHILIEBAPEHHE, IbIXaHUE U TPAHCIIOPT BELIECTB, BHIJCICHUE, PETYISALUIO U MIOBEJCHHE,
POCT, pa3MHOXEHHUE U PA3BUTHE;

OTKCHIBATh PA3UYHBIE TUIIBI PA3MHOXKEHHUS KMBOTHBIX: THIPOCTATHUECKYIO JIOKOMOILIUIO,
JIOKOMOITUIO TIPH TOMOIIM THAPOCKENeTa, JIOKOMOLHUIO MPU MOMOIIM PhIYAXKHBIX KOHEYHOCTEH,
THIIBI )KU3HEHHBIX IIUKJIOB, IIPSIMOE U HETPSIMOE PA3BUTHE Y HACEKOMBIX;

XapaKTepPU30BaTh MPOIIECCHI KU3HEIEATEIIPHOCTH KHUBOTHBIX H3y4aeMbIX CUCTEMATHUECKUX
TPYII: JBUKCHHE, IUTAHUE, JbIXaHUE, TPAHCTIOPT BEIIECTB, BBIJCIICHUE, PETYIISAIINIO, TIOBEICHUE,
pOCT, pa3BUTHE, PA3MHOKEHUE;

BBISIBJIATh MPUYMHHO-CJICJCTBEHHBIC CBS3M MEXKIY CTPOCHHUEM, KH3HEACITCIbHOCTHIO U
cpenoii 00UTaHus KUBOTHBIX U TPHOOB N3y4aeMbIX CUCTEMATUYECKUX TPYIII;

pa3nuyaTh W ONUCHIBAaTh JKUBOTHBIX M TPUOBI HM3yYaeMBIX CHCTEMATHUYECKUX TPYII,
OTJIENbHBIC OPTaHbI M CHCTEMBI OPTaHOB )KMBOTHOTO TI0 CXeMaM, MOJEISM, MYJIsiKaM, pelbeQHbIM
TaOIHUIIaM;

BBISBJISTh TPU3HAKA KJIACCOB UICHHCTOHOTHMX M XOPJOBBIX, OTPSIOB HACEKOMBIX U
MJICKOITHTAOTINX

BBITIONTHATh TPAKTHYECKHE W JIa0opaTOpHbIE pabOThI 1O MOP(OJIOTHH TPUOOB, IO
Mopdonorun, aHaTOMUH, (PU3UOJOTUU W TIOBEICHUIO >KMBOTHBIX, B TOM 4YHCIIE pPabOTHI ¢
MHUKPOCKOTIOM C TIOCTOSSHHBIMU ((pUKCHPOBAHHBIMH) U BpPEMEHHBIMH MUKpOIpEnapaTamu,
UCCIIEeIOBATeNbCKUEe pabOThl € HCIONB30BAaHMEM MPHUOOPOB U HHCTPYMEHTOB HU(POBOIA
nabopaTopuu;

CpaBHHMBATh MPEJCTABUTENECH OTIEIHHBIX CUCTEMATHYECKUX TPYII XUBOTHBIX M TPUOOB U
JIeJIaTh BBIBOJIBI HA OCHOBE CPABHCHHS,

KIIAaCCU(UIIUPOBATh  JKHUBOTHBIX  HAa  OCHOBAaHWUM  OCOOCHHOCTEH  CTpPOCHUS U
WHIUBUIYATBHOTO PAa3BUTHS;

BBISIBJISTH YEPTHI TPHUCITOCOOJICHHOCTH KHBOTHBIX W TPHOOB K Cpejlie OOMTaHUs, 3HAUCHUE
IKOJIOTHUECKUX (aKTOPOB /ISl )KUBOTHBIX;

BBISIBJISITH B3aMOCBSI3U KHUBOTHBIX U TPHOOB B IPUPOIHBIX COOOIIECTBAX, LIEMH MTUTAHUS;

yCTaHABIMBATh B3aUMOCBSI3M MEXIy THIIOM TIOJOCTH TeNa, TUIOM KPOBEHOCHOW U
BBIIETTUTENILHON CHCTEMBI,



YCTaHABIIMBATh B3aUMOCBSI3M JKMBOTHBIX C pACTEHUSIMHU, TrpulOaMu, JIUIIAHHUKAMU U
OaKTepusIMU B MPUPOIHBIX COOOIIECTBAX;

YCTaHABIIMBATh B3aMMOCBSA3H MEK/Y CTPOCHHEM KUBOTHOTO U CPelioil ero 0OUTaHus;

XapaKTepU30BaTh KUBOTHBIX U IPUOBI MPUPOJHBIX 30H 3€MJIU, OCHOBHBIE 3aKOHOMEPHOCTH
pacrpocTpaHeHHsI )KUBOTHBIX U TPHOOB I10 IJIAHETE;

PacKpbIBaTh POJIb KUBOTHBIX U TPHOOB B MPUPOTHBIX COOOIIECTBAX;

PacKpbIBaTh POJIb TPHOOB B €CTECTBEHHBIX 9KOCHCTEMaX M COOOIIECTBAX;

pacKpbIBaTh POJIb JIOMAIIHUX M HEMPOJYKTHBHBIX >KUBOTHBIX B JKHU3HU 4YelOBEKa, POJIb
MIPOMBICIIOBBIX )KMBOTHBIX B XO3SIICTBEHHOM J1€ATEIHHOCTH Y€JIOBEKa U €ro MOBCEIHEBHOM KU3HH,
OOBSCHATH 3HAUEHHE KUBOTHBIX B IPUPOJIE U )KU3HH YEIOBEKA;

MMOHUMATh MIPUYMHBI U 3HaTh MEPbI OXPAHbI JKUBOTHOT'O MUpa 3eMIIH;

MOHUMAaTh (YHKIMM OPraHOB M CHUCTEM OpPraHOB >KMBOTHOTO B KOHTEKCTE aJalTalud K
OKpY>KalollEel cpere;

JIEMOHCTPHPOBATh HA KOHKPETHBIX PUMEPAX CBS3b 3HAHHWN 1O OMOJIOTHH CO 3HAHHUSMHU TI0
MaTeMaTHke, (u3uKe, XUMHUH, Teorpaduu, Tpyay (TEXHOJIOTHH), TpPEAMETaM T'yMaHHTapPHOTO
[UKJIOB, Pa3JIMYHBIMU BHJIAMH HCKYCCTBA;

WCIOJIb30BaTh METOJbI OMOJOTHU: MPOBOAUTH HAOMIOJEHUS 3a >KMBOTHBIMU, OIMHCHIBATH
KUBOTHBIX, UX OpPraHbl MU CHUCTEMbl OPTaHOB, CTABUTh MPOCTEHIINE OWOIOTHYECKHE OIBITHI U
9KCIIEPUMEHTHI;

BIIaJIeTh IpuéMaMu paboThl ¢ nHGopMaluel: GopMyIUpOBaTH OCHOBAHUS ISl U3BJICUCHUS
u 0000mmeHus nHpopMaIK U3 HECKOIBKUX UCTOYHHUKOB (3—4), mpeoOpa3oBbIBaTh HH(POPMAIIUIO
U3 OJTHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

CO3/laBaTh IHUCHBMEHHBIE W YCTHBIE COOOINEHUS, WCHOJb3ysd MOHATUHHBIN ammapat
M3y4aeMoro pasjena OHOJIOTHH, CONPOBOXKIATh BBICTYIUIGHHE TpEe3eHTanued ¢ y4érom
O0COOCHHOCTEH ayIUTOpHUN 00YJaIOIIUXCSI.

IIpenmeTHble pe3yabTaThl OCBOEHUS MPOTrPaMMBbI 10 OMOJI0THHU (YriyONnEHHBIA YPOBEHB) K KOHILY
oOyueHus B 9 Kjacce:

XapaKTepu30BaTh HayKH O YelloBeKe (aHTPOMOJIOTHIO, AHATOMUIO, (PU3UOJIOTHIO, METUIIUHY,
THCTOJIOTHIO, IIUTOJIOTUIO U JPYTHE) U UX CBS3U C APYTUMHU HayKaMH;

OOBSACHATH TOJIOKEHUE YEJIOBEKa B CHUCTEME OPraHM4YeCKOro MHpa, €ro MpPOHUCXO0KIEHUE,
MPUCTIOCOOJIEHHOCTh K Pa3IMYHBIM 3KOJIOTHUYECKUM (aKkTopaM, OTIMYHUS 4YeJIOBEKa OT APYTUX
KUBOTHBIX, POJCTBO YEJIOBEUECKUX PAC, OCHOBHBIE ATAlbl U (PaKTOPHI SBOJIOIIMH YEIIOBEKA;

IPUBOANTE IPUMEPHI BKIajga poccuiickux (B ToM uucie M.II. ITasnos, N.. MeunukoB u
Apyrue) u 3apyoexHsix (B ToM uucie I1. Dpnux u qpyrue) yuéHbIx B pa3BUTHE MPeICTaBICHUH 00
aHaTOMMH, O (PU3NOJIOTHH U IPYTUX HAyKaX O YEJIOBEKE;

IPUMEHATh OMOJIOTUYECKHE TEPMHMHBI U MOHATHSA (B TOM YHCIE: LUTOJOTHS, TUCTOJIOTHS,
aHaTOMHUsl 4YesloBeKa, (U3MOJIOTHSI YeIOBEKa, T'MTMeHa, AaHTPOIOJIOTHs, SKOJOTHS YeloBeKa,
KJIETKa, TKaHb, OPraH, CUCTEMa OPraHOB, MUTaHHE, JbIXaHHE, KPOBOOOpaIleHHEe, OOMEH BELECTB U
MpeBpalleHHe SHEPruu, ABM)KEHUE, BBIJIEICHHUE, POCT, pa3BUTHE, MOBEACHUE, DPa3MHOXKEHHE,
pa3apaKuMoOCTb, PEryJsusi, TOMEOCTa3, BHYTPEHHAS Cpela, UMMYHHUTET) B COOTBETCTBUHU C
MOCTaBJICHHOM 3a7auei;

IPOBOJIUTH OMMCAHUE [0 BHEUIHEMY BHUIY (M300pa)K€HHIO), cXeMaM OOIIUX IMPHU3HAKOB
OpraHM3Ma 4YeJIOBEKa, YpPOBHEH €ro OpraHu3allud: KJIETKH, TKAHW, OpraHbl, CUCTEMbl OpraHOB,
OpraHu3M;



CPaBHUBATH KJETKHM Pa3HbIX TKaHEH, 'PyMNN TKAHEW, OpraHbl, CHCTEMbl OPTaHOB YEJIOBEKA,
MIPOLIECCHI KUZHEIEATEIBHOCTH OpraHu3Ma 4eJI0BEKa, JEIaTh BbIBOIbI HA OCHOBE CPaBHEHNS;

XapaKTEepPU30BaTh MEXaHU3Mbl CAMOBOCIIPOU3BECHUS KIIETOK, CPAaBHUBATh MUTO3 U MEWO03,
XapaKTepU30BaTh POJIb KIIETOYHOTO s/Ipa B JIEJICHUH KIIETOK, CTPOEHUE U PYHKIIUUA XPOMOCOM;

MPUMEHSITh OWOJOTHYECKHE TEPMUHBI W TOHATUS (TeH, TEHEeTUYeCKas WHXKEHEepus,
OMOTEXHOJIOTHS, AJULIENb, TEHOTHUI, (DEHTOTHI, CKPELIMBAHNE), TIOHUMATh UX CYIHOCTH;

XapaKkTEpPU30BaTh OCHOBHBIE IIOJIOKEHUS KIETOYHOM Teopuu, 3akoHbl [. Mennens,
XPOMOCOMHYIO TeOpHIO HacieacTBeHHocTH T. Moprana, 3akon Xapau-BaitnOepra;

pa3nuyath OWOJIOTMYECKH AaKTHBHBIC BeIllecTBa (BUTaMHUHBI, (EPMEHTHI, TOPMOHBI U
JpyTHe), BBIABIATH UX POJIb B IIpoIiecce 0OMEHa BELIECTB U MPEBPALLCHUS YJHEPTHH;

XapaKTepu30BaTh OMOJIOTHYECKHE MPOLecChl: OOMEH BEIIECTB M IMPEBPAIllEHUE SHEPruw,
MUTaHUe, JbIXaHUE, BBIJENICHUE, TPAHCIIOPT BEIIECTB, JIBXKEHUE, POCT, PETYISLUI0 (YHKIIHM,
UMMYHUTET, pa3BUTHE, PA3MHOKEHUE YEIIOBEKA,

BBISIBJISITH NPUYMHHO-CJICACTBEHHbBIE CBSI3U MEX]JY CTPOEHHUEM KIIETOK, OPraHOB, CHUCTEM
OpPraHOB OpraHM3Ma 4YeJoBeKa M MX (DYHKIHMSIMH, MEXKIY CTPOCHHEM, KXHU3HEACATEILHOCTHIO U
Cpeloii 0OUTaHUs YCIIOBEKA;

MPUMEHITh OWOJIOTUYECKUE MOJENU JUIsl BBISBICHUS OCOOCHHOCTEH CTpPOEHUs U
(G YHKIIMOHUPOBAHMS OPTaHOB U CUCTEM OPTraHOB UEIOBEKa,

MPUMEHITh OWOJIOTMYECKHME TEPMUHBI M  TMOHATUSA:  MHUKpOQIOpa, MHUKPOOHUOM,
MHUKPOCHUMOHWOHT;

OOBSICHATh HEHPOTyMOPAIBbHYIO DPETYJSIHIO MPOIECCOB >KU3HEACATEIBHOCTH OpTaHU3Ma
YeJI0BEKa;

XapaKTepu30BaTh U CPAaBHHUBATH OE3yCIIOBHBIC U YCIOBHBIE pedIIeKChl, HACIEICTBEHHBIC U
HEHACJIC/ICTBEHHBIE MPOrPAaMMBbI TIOBEACHHUS, OCOOCHHOCTH BBICHICH HEPBHOM JESATEIHHOCTH
YeJI0BEKa;

pa3nuyaTh HACIEJACTBEHHBIE W HEHAcJeICTBeHHblE (MHGEKIHOHHBbIC, HEWH(EKIIMOHHBIC)
3a00/eBaHUsl 4YENOBEKa, OOBSCHITh 3HAUYEHHWE Mep TMNPOPHIAKTUKH B MPEAYHPEKICHUU
3a00JIeBaHUI YEIOBEKa;

OOBSICHATH, ~ MPUYMHBI ~ HACJIEJICTBEHHBIX  3a00NeBaHMII  YENOBEKa,  MEXaHU3MBI
BO3HHUKHOBEHHS HauOosiee pacnupoCTpaHEHHBIX M3 HMUX, UCIHOJB3yS IpPU 3TOM IOHATHUS: TeEH,
MyTallus, XpOMOCOMa, FT€HOM, CBOOOJIHO ONEPUPOBATh 3HAHUSAMHU O MPUYMHAX PACTIPOCTPAHEHHBIX
MH(QEKIMOHHBIX  3a00j]eBaHMM  YeloBeKa, NPUHLOUNAX  NPOQUIAKTUKM U JICYCHHUS
pacnpocTpaHEHHBIX MHPEKIIMOHHBIX 3a00JIeBaHU YeI0BEKa, CBOOOJHO pellaTh KauyeCTBEHHbIE U
KOJMYECTBEHHBIE 33/1a4H, OOBACHATH TPUHIUIIBI COBPEMEHHBIX OMOMETUITTHCKUX METO/I0B, STUKH
OMOMETMIIMHCKHUX MCCIIEJOBAaHUM;

BBITIONHSATH MPaKTHYECKUE U JJabopaTOpHbIe PabOTHI IO AaHATOMHUH U (PU3UOJIOTUU YeTIOBEKa,
B TOM 4mclie pabOThl ¢ MHUKPOCKOTIOM C TOCTOSSHHBIMHU ((UKCHPOBaHHBIMH) M BPEMEHHBIMU
MUKpOIpenapaTaMu, UCCie10BaTeNIbCcKie padoThl ¢ UCMOIb30BaHUEM MTPHUOOPOB U HHCTPYMEHTOB
nudpoBoit Jaboparopuu;

pelaTth KaueCTBEHHbIE M KOJUYECTBEHHBbIE 33/Jayd, MCIOJIb3ysl OCHOBHBIE IOKa3aTelu
3/10pOBbS YENIOBEKA, MPOBOINUTH PACUETHI U OLIEHUBATH MOJyUYEHHBIE 3HAUEHUS;

apryMEHTHPOBaTh OCHOBHbIE MPHHILUIBI 30POBOTO 00pa3a >KU3HM, METOMbI 3alllUThl U
YKpEIUIEHHUsI 3]I0pOBbsl YelOBEKa: cOaJaHCUPOBAHHOE IMHTAHHE, COONIOJEHUE NPAaBUI JIMYHOM
TUTUEHBI, 3aHATHS (U3KYIBTYpOM ¥ CHOPTOM, pallOHalbHAas OpraHu3alus Tpyaa H
IIOJIHOLIEHHOI'O OT/IbIXa, [IO3UTHBHOE 3MOLMOHAILHO-TICUXUYECKOE COCTOSIHUE;



WCIIOIb30BaTh MPHOOPETEHHBIC 3HAHWS W YMEHHUs JUIsl COOJIIONCHHs 3I0pOBOro obOpasa
KHU3HH, COAJAaHCHPOBAHHOTO NHTaHUs, (PU3MUECKOW AKTUBHOCTH, CTPECCOYCTOMYMBOCTH, IS
WCKJTFOUEHUS BPEIHBIX MPUBBIYCK, 3aBHCUMOCTEHH;

BJIQJICTh MPUEMaMU OKa3aHUs TIEPBOI MOMOIIX YEJIOBEKY IPH IMOTEPE CO3HAHMSI, COTHEUHOM
U TEIUIOBOM yJapax, OTPaBJICHUH, YTOIUICHUH, KPOBOTEUEHUH, TPaBMaxX MATKUX TKaHEH, KOCTeH
CKeJIeTa, OPraHOB YyBCTB, OKOTaX M OMOPOKECHHUH;

BJIAJIeTh IpuéMamMu paboThl ¢ HH(pOpMaIHen: GOPMYITHPOBATH OCHOBAHUS JUIS U3BJICUCHHS
1 00001meHus nHpOpMaIK U3 HECKOIBKUX MCTOYHHUKOB (4—5), mpeoOpa3oBhIBaTh HH(POPMAIIUIO
U3 OJTHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

UCIOJIB30BATh METO/IbI OMOJIOTUH: HAOII0IaTh, U3MEPSTh, ONMCHIBATH OPTaHU3M YEJIOBEKA U
MIPOIIECCHI €T0 KU3HEACATEIBHOCTH, IPOBOIUTH MPOCTEHININE UCCICIOBAHUS OpPraHU3Ma YeJlOBeKa
1 OOBSICHATD MX PE3YJIbTAThI;

coOmogaTh npaBwia 0Oe30macHOro Tpyna IMpH pabdoTe ¢ y4eOHBIM U JTaOOPaTOPHBIM
000pyJIOBaHUEM, XUMHUYECKOW ITOCYIOM B COOTBETCTBHM C HMHCTPYKIMSIMH Ha YpPOKE H BO
BHEYPOYHOU JEATEIIBHOCTH;

BJIAJIETh IpuéMamMu paboThl ¢ HH(pOpMaHEn: GOPMYINPOBATH OCHOBAHHMS JJISI M3BJICUCHUS
1 00001eHus MHHOPMAIMH U3 HECKOJIBKUX UCTOYHUKOB;

OOBSCHATH 3HAUEHUE pPadOT MO pacHIM(PpPOBKE T'€HOMOB BHUPYCOB, OakTepuil, TI'puOOB,
pacTeHuil U KMBOTHBIX, XapaKTEPU30BaTh MOAXOJbI K aHAJIU3y OOJBIIUX JTaHHBIX B OWOJIOTHH,
XapaKTepU30BaTh 1NN U 33/1a4i OMOMH(DOPMATHKHY;

CO3/laBaTh IHUCHBMEHHBIE W YCTHBIE COOOINEHUS, WCHOJb3ysd MOHATUHHBIN ammapat
M3YY4EHHOTO pasziena OHOJIOTHH, CONPOBOXKIATh BBICTYIUIEHHE TpEe3eHTanueldl ¢  y4érom
O0COOCHHOCTEH ayIUTOPHH 00YJAIOIINXCS;

NPOSIBJISITE MHTEPEC K YIrIIyOJeHHWI0O OWOJIOTMYECKHWX 3HAHUM M BHIOOPY OMOJOTHH Kak
npouILHOrO MpeAMeTa Ha ypPOBHE CpeaHero oO0mero oOpa3oBaHus JUisl  Oymylien
npoeCCUOHATLHON JeSITeIbHOCTH B 00JAacTH OMOJIOTMH, METUIMHBI, TCUXOJOTUU U JPYTuX
HaIlpaBJICHUM.



TEMATHYECKOE IINTAHUPOBAHHUE

5 KIIACC
KoauyecTBo yacoB
No 11/ HaumeHoBaHue pa3iesioB U TeM
smm NPOrpaMMbI Kontposibhsie| IlpakTnueckue| O'1€KTPOHHBIE (LH(pOBLIE)
Bcero paGoThI paGoThI o0pa3oBaTe/ibHbIE pecypchl
1 buosorus — Hayka 0 )KUBOM IIpUpoOIe ) 1 buommorexa LOK
https://m.edsoo.ru/7f413368
2 MeTo/1bl U3y4EeHHUSI JKUBOU MPUPOIBI 9 1 3 Bubnuotexa LIOK
https://m.edsoo.ru/7f413368
3 Opranusmbl — Teja KUBOM MPUPOIbI 15 ) Bubnuotexa LIOK
https://m.edso0.ru/7f413368
4 Opranusmsl 1 cpesia OOMTaHus 12 2 1 bubmorexa HOK
https://m.edsoo.ru/7f413368
5 [Ipuponnsie coobmiecTBa 16 1 2 bubmorexa LHOK
https://m.edsoo.ru/7f413368
6 JKusas nmpupoa u 4eJI0BEK 11 1 bubmmorexa HOK
https://m.edsoo.ru/7f413368
OBIIEE KOJIMYECTBO YACOB I10 ITTPOTPAMME 68 5 13



https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368

6 KJIACC

HaumeHoBaHue pa3iesioB M TeM

KoauuecTBO 4acoB

JaekTpoHHbIe (HU(pPOBbHIE)

Ne /it Bcero KoHnTpoJbHbie IIpakTH4eckue
NPOrpaMMbl o0pa3oBaTejbHbIe pecypchl
padoThI padoThbI
bu6mmoreka [IOK
1 PacTuTenbHbIi Opranu3M 17 1 4 https://m.edsoo.ru/7f4148d0
5 Crtpoenue u MHOroobpasue 20 1 10 bubnnorexa [JOK
HOKPBITOCEMEHHBIX PACTCHHIA https://m.edsoo.ru/7f4148d0
3 KuzHenesTenbHOCTh PaCTUTENIBHOTO 21 1 7 bubnnorexa [JOK
opraHusma https://m.edsoo.ru/7f4148d0
. bubmuorexa [JOK
4 Hapemeo I'pudvr. Juwatinuxu. 3 1 https://m.edsoo.ru/7f4148d0
bu6mmoreka [IOK
1
> Tpupodrsie coobuyecmea > https://m.edsoo.ru/7f4148d0
bu6nmoreka [JOK
b 2 1
6 3aknrouenue no kypcy buonoauu 6 kracca https://m.eds0o.ru/7f4148d0
OBLIEE KOJIMYECTBO YACOB I1O0 68 5 29

I[TPOTPAMME
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7 KIIACC

HauMeHoBanue pa3aesoB M TeM
Ne i/ pasi

KoaudecTBO 9acoB

DJleKTpoHHbIe (LM (ppoBbIE)

nporpaMMabl Bcero Konrpoububie  IlpakTuyeckne  oGpa3zoBaTe/IbHbIE pecypehbl
padoThbI padoThI
Pa3zgen 1. BBenenue
bu6mmoreka [IOK
11 Brenerme > https://m.edsoo.ru/7f4148d0
Hroro no pazgeny )
Pa3nen 2. Bakrepun u apxeu
bubmuorexa [JOK
21 bairepr u apxen 4 2 https://m.edsoo.ru/7f4148d0
Htoro no pazneny 4
Pa3nes 3. MHOroo6pa3ue 0JHOKJIETOYHBIX JYKAPHOT
bu6mmoreka [IOK
3.1 MHorooOpasue 0JTHOKJIETOYHbIX HYKapHOT 4 https://m.edsoo.ru/7f4148d0
Htoro no pazneny 4
Pa3nes 4. ApxenyiacTuaHble HJIH «PACTCHHUS
4.1 borannka — Hayka 0 pacTeHMsIX 1 bubmorexa [TOK
' https://m.edsoo.ru/7f4148d0
42 OO0mas opraHu3aIys pacTUTENLHOTO 2 1 bubnmoreka [JOK
' opraHusma https://m.edsoo.ru/7f4148d0
4.3 CrniopoBble pacTeHus 9 6 bubmorexa [TOK

https://m.edsoo.ru/7f4148d0
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bu6mmoreka [IOK

44 Cemerrpe pactenns 8 > https://m.edsoo.ru/7f4148d0
Wroro no pazueny 20
Pazgen 5. CTpoenne u )Ku3HeAeATEILHOCTh CEMEHHBIX PACTEHUI
bubmuorexa [JOK
5.1 [ToGer 1 MoOETroBhIC CHCTEMBI 5 4 hitps://m.eds00.ru/7f4148d0
bubmuorexa [JOK
52 Jucr > 2 https://m.edsoo.ru/7f4148d0
bu6mmoreka [IOK
5.3 KopeHnb 1 KOpHEBBIE CHCTEMBI 6 2 https://m.edsoo.ru/7f4148d0
. bubmuorexa [JOK
5.4 BererarnBHoe pa3MHOKEHHE PACTCHUI 4 1 hitps://m.eds00.ru/74148d0
bubmuorexa [JOK
55 Koaccnuians useTkoBLIX S 4 https://m.edsoo.ru/7f4148d0
Hroro no paszneny 25
Pa3nes 6. Jxosorus pacrenuii. PacteHusi B IpUPOAHBIX CO00IIECTBAX
6.1 Dxoinorus pactenuid. Pacrenus B 7 bubnuoteka [JOK
' MIPUPOJTHBIX COOOIIECTBAX https://m.edso0.ru/7f4148d0
Hroro no pazneny 7
Pazgen 7. PacTurenbHbI MUP U 1€ITEJIbHOCTD Y€JI0BEKA
71 PacturenpHblil MUp U 1€ATENBHOCTH 3 1 bubmuorexa [JOK
' YeJIoBeKa https://m.edsoo.ru/7f4148d0
Hroro no pazgeny 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 28
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8 KVIACC

Ne i/

HaumenoBanue pa3aesioB U TEM

KoaudecTBO 4acoB

DJIeKTpOoHHbIe (LM (ppoBbIE)

NporpamMmbIl Beero Kontposibheie  IIpakTuyeckue  oGpasoBaTeibHbIe pecypebl
padoThbI padoThbI

Pa3zgea 1. I'pudb1 u rpudonoa00HbIE OPraHU3MbI

1.1 ['puObI ¥ TpHOOIIOI0OHBIEC OPTaHU3MBI 6 3 ﬁgg§2$222£?57 £4148d0
Hroro mo pazueny 6
Paznen 2. 7/KuBotHbIe

bubmuorexa [JOK

2.1 300710THs — HAYKA 0 XHUBOTHEIX 1 https://m.edsoo.ru/7f4148d0

2.2 OCoOEHHOCTH CTPOEHUS JKUBOTHOM KIIETKH 3 Egg;j}(rfzzzi(?&? £414840
Hroro no pazneny 4

Pa3nen 3. CTpoeHue u JkM3HeAeATEJbHOCTDb ;KHBOTHOr0 opranusMa Oprann3MeHHbIil YPOBeHb OPraHU3aALMHU KU3HH

bu6mmoreka [JOK

3.1 Huranme y KHBOTHBIX 3 https://m.edsoo.ru/7f4148d0
bu6mmoreka [IOK

3.2 TpaHCIIOpT y KHBOTHBIX 3 https://m.edsoo.ru/7f4148d0
bubmuorexa [JOK

33 Jlerxanme y xMBOTHbIX 3 https://m.edsoo.ru/7f4148d0
bu6mmorexa [IOK

34 Bhinesenne y KHBOTHBIX 3 https://m.edsoo.ru/7f4148d0
bubmuorexa [JOK

3.5 Onopa i ABWKEHHE y KMBOTHEIX 3 https://m.edsoo.ru/7f4148d0
36 Peryiauus :KU3HeAEATEIbHOCTH Y 3 bubnuorexa [IOK

' YKUBOTHBIX https://m.edsoo.ru/7f4148d0

Hroro mo pazneny 18
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Pa3znea 4. PaznooOpa3ue ;KNBOTHBIX

41 JIByXCIIOMHBIE U TPEXCIIONHBIE )KUBOTHBIE U 4 bubmumoreka [IOK

' UX 0COOEHHOCTH. [IByXCITOMHBIE KUBOTHBIE https://m.edsoo.ru/7f4148d0
" . bubnmoreka [JOK

4.2 TpexciIoiHbIe HKUBOTHEIC . https://m.edsoo.ru/7f4148d0
bu6mmoreka [IOK

4.3 Tun [lnockue tiepeu 4 https://m.edsoo.ru/7f4148d0
bu6mmoreka [IOK

4.4 Tun Kpyrisie uepsu 2 https://m.edsoo.ru/7f4148d0
bubmuorexa [JOK

4.5 Tun Kopyarere iepsu 3 https://m.edsoo.ru/7f4148d0
bu6mmoreka [IOK

4.6 T Mosumiockn 3 https://m.edsoo.ru/7f4148d0
bu6mmorexka [IOK

4.7 Tun Haenncronorne 12 https://m.edsoo.ru/7f4148d0
bu6mmoreka [JOK

4.8 Tun Xoprosbie 2 https://m.edsoo.ru/7f4148d0
49 Pa3nooOpa3zue u 3BOIIOIUS TO3BOHOYHBIX 1 bubnnoreka [JOK

' KUBOTHBIX https://m.edsoo.ru/7f4148d0
bu6mmoreka [JOK

4.10 Hapcrace Perbrt ! https://m.edsoo.ru/7f4148d0
411 BbIxo/ M03BOHOUYHBIX Ha cylry. AMpuouu, 4 bubnnoreka [JOK

' WIH 3€MHOBOHBIE https://m.edsoo.ru/7f4148d0
412 AmHUOTHL. Penrtvnmu, wim 5 bubmuorexa [JOK

' [TpecMpikaromecs https://m.edsoo.ru/7f4148d0
bubmuorexa [JOK

413 | Ilmmwe 8 https://m.eds00.ru/7£4148d0
bu6mmorexa [IOK

4.14 Mueonurarone 8 https://m.edsoo.ru/7f4148d0

Hroro 1o pasneny 64
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Pazgen 5. DBoJionusa M DK0JIOTHS JKHBOTHBIX

5.1 DBOJIOLMS U DKOJIOTUSA JKUBOTHBIX 7 1 Enbmorexa IIOK
' https://m.edsoo.ru/7f4148d0
Hroro no pazneny 7
Pa3zne 6. JKUBOTHEBIE H YeJIOBEK
bu6mmoreka [IOK
6.1 KHBOTHEIC 1 HEOBCK 3 https://m.edsoo.ru/7f4148d0
Htoro no paznemny 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 0 5
9 KJIACC
KoanuecTBO 9acoB
Ne ni/m HanmenoBaHue pa3jeiioB H TeM DJIeKTpOHHbIe (HH(ppoBbIE)
Kourpoabnbie IIpakTuyeckue
NMPOrpamMmbl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoThI
Pa3znen 1. BBenenne
11 Beererie 1 bubmmoteka IIOK
' a https://m.edsoo.ru/7f4148d0
Hroro no pazneny 1
Paznes 2. O01mmii 0030p KJIETOK M TKaHel OPraHu3Ma 4ejioBeKa
51 OOMeH BelIEeCTB KaK OCHOBA JKU3HU 7 but6mmorexa [IOK
' YeJloBeKa https://m.edsoo.ru/7f4148d0
bubnunorexa LIOK
2.2 4 1
Huronorus https://m.edsoo.ru/7f4148d0
2.3 Tumnel TKaHel opraHu3Ma ueaoBeKa 8 1 bubmorexa [OK
' p https://m.edsoo.ru/7f4148d0
Wroro no pazueny 19
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Pa3nen 3. HepBHas cucrema

3.1 Hepshas cucrema

Uroro no pazgeny

bub6nmoreka [IOK
https://m.edsoo.ru/7f4148d0

Pa3nen 4. CencopHble cUCTEMbI

4.1 CeHCOpHBIE CHCTEMBI

bubnmoreka [IOK
https://m.edsoo.ru/7f4148d0

Hroro no pazneny

Pa3zgen 5. JnpokpuHHas cucreMa

5.1 OHJOKpPUHHAs CUCTEMA

bubnunoreka LIOK
https://m.edsoo.ru/7f4148d0

Hroro no pazneny

Pa3pgen 6. IloBenenue

6.1 TToBenenne

Hroro no pasneny

bubmmoteka IIOK
https://m.edsoo.ru/7f4148d0

Pa3zpnen 7. OnopHo-aBUraTeJbHbIA anmnmapar

7.1 Koctu

7.2 \Y §808000¢3¢

bu6nmorexa LIOK
https://m.edsoo.ru/7f4148d0

bubnunorexa LIOK
https://m.edsoo.ru/7f4148d0

Uroro no pazgeny

Pa3nesn 8. KpoBeHocHas n iumMdaTuyeckasi CHCTEMbI

8.1 OcobeHHOCTH CTPOCHUS 1 bubnuotexa [JOK

' (GYHKIIMOHUPOBAHHS CEPCUHON MBIIIIIBI https://m.edsoo.ru/7f4148d0
8.2 KpoBenocnas cucrema u mumparndeckas bubnmorexa LIOK

' cucrema https://m.edsoo.ru/7f4148d0
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bubnunorexa LIOK

83 BHYTpEHIAS CpeAa Opramusna 4 https://m.edsoo.ru/7f4148d0
Hroro mo pazneny 10
Pazgen 9. UmMmyHHas cucrema
9.1 NMMmynHas cucrema ) bubmmorexa LIOK
https://m.edsoo.ru/7f4148d0
Hroro no pazneny 5
Paznen }0. JIpIxaTejibHasl cUCTEMA
bubnuoreka [{OK
101 Aleixatensias cuctema 4 https://m.edsoLcI).ru/7f4148d0
Hroro no pazneny 4
Paznen }1. I[InmeBapuTeabHas cucTemMa
111 [TumeBapuTenbHas cucrtema 5 bubmrorexa LIOK
https://m.edsoo.ru/7f4148d0
Hroro no pazgeny )
Paznen 12. BoigeurenbHas cucremMa
bubmuoreka [IOK
121 BrinemrentHa cucrena 3 https://m.edsoLc[).ru/7f4148d0
Htoro mo pazneny 3
Pasnen 13. IlosoBasi cucrema
bubnuotexa [JOK
131 | Tomora cucrema 4 https://m.edsoLcI).ru/7f4148d0
Hroro mo pazneny 4
Pasznen }4. Koxa u e€ nponzBoaHbIe
bubmuoreka [{OK
141 Kosiea 11 € mponsronHsIe 3 https://m.eds;f).ru/7f4148d0
Wroro no pazueny 3
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Pa3nes 15. Ananranum opranu3mMa 4ejioBeKa

15.1 Anarnra opraHmn3Ma 4ejioBeKa 5 bubmorexa HOK
. IITallun TraHU3Ma 9 B
A H p . https://m.edsoo.ru/7f4148d0
Wroro no pazueny 5
Pa3nen 16. N'enernka 4esioBeKa
bubnmoreka [IOK
16.1 Fenernka sesopeka 9 https://m.edsoo.ru/7f4148d0
Hroro mo pazueny 9
Pa3gen 17. AuTponorenes
bubnunoreka LIOK
17.1 A 3 1
HIPOTIOTCHES https://m.edsoo.ru/7f4148d0
Hroro mo pazueny 3
Pasnen 18. YesioBek u okpy:kamomas cpeaa
bubmmoteka IIOK
18.1 q 2
8 CTTOBEK 1 ORpy»arottias cpera https://m.edsoo.ru/7f4148d0
Hroro no pazneny 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 12
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