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BNOJIOT'UusA
[Ipumepnas pabouas aganTUpoBaHHasi nporpamma i oOyuatouuxcs ¢ PAC mo
OUOoJIOrMK Ha YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHusl COCTaBlIeHa Ha OCHOBE TpebGoBaHUl K
pe3ysipTaTaM OCBOEHHUSI OCHOBHOM 0OO0pa3oBaTeNbHON MPOrpaMMbl OCHOBHOTO OOIIEro
oOpa3oBaHMs, IpeacTaBieHHbIX B dDenepanbHOM TIOCYJIapCTBEHHOM 00pa30BaTEIbHOM
CTaHJIapTe€ OCHOBHOTO 00111ero oOpa3oBanus, a Takxe [IprumepHoii mporpaMMbl BOCITUTAHUS.

[MOSCHUTEJIBHASA 3AIIMCKA

JlanHasg mporpamma 1Mo OHOJOTMM OCHOBHOTO 001ero oopazoBaHusi pa3zpaboTaHa B
COOTBETCTBHUM C TpeOOBaHUAMU OOHOBIEHHOrO dDenepalibHOTO  TrOCYAaPCTBEHHOTO
o0OpazoBarenbHOro crangapra ocHoBHoro obiero odpazoBanusa (OGI'OC OOO) u ¢ yuérom
[IpumepHOl OCHOBHOM 0O0pa3oBaTEIBbHOM MPOrpPaMMbl OCHOBHOTO 00mIero oOpa3oBaHUs
(ITOOIT O0O0).

[Iporpamma HamnpaBieHa Ha (GOPMHPOBAHUE ECTECTBEHHO-HAYYHOM TIPaMOTHOCTH
YYAIIMXCSl U OPTaHHU3AIUI0 U3Yy4YCHHs] OMOJIOTUM Ha ACSITENIbHOCTHON OocHOBE. B mporpamme
YUMUTBIBAIOTCSI BO3MOXKHOCTH IpeaMmeTra B peanuszauuu  TpeboBanuit ®I'OC OO0 «
IUTAHUPYEMBIM, JUYHOCTHBIM M METAalpeIMETHBIM pe3yjbTaTaM oOOydeHHs, a TaKkKe
peanu3anus MeXXIPEIMETHBIX CBS3€M €CTECTBEHHO-HAYYHBIX YU€OHBIX MPEIMETOB HAa YPOBHE
OCHOBHOTO 0011er0  00pa3oBaHUsL.

[Tporpamma BKIIIOYAET pacnpeiesieHIe CoOAepKaHusI yueOHOro MaTepraia o Kjiaccam
OpPUMEPHBIA 00BEM Y4YEOHBIX YaCOB I W3YYCHHS pa3lelioB M TEM Kypca, a Takke
PEKOMEHyEMYI0 TOCIEOBATEIbHOCTh HU3YUYEHHUS TEM, OCHOBAaHHYIO Ha JIOTUKE pPa3BUTHUSA
PEIMETHOTO COJIEP>KAaHUs C YUETOM BO3PACTHBIX OCOOEHHOCTEH  00yUaroluXcs.

[IporpamMa uMeeT MPUMEPHBIN XAPAKTEP U MOMKET CTATh OCHOBOW ISl COCTABJICHUS
YUUTEISIMU OHOJIOTUM CBOMX pabOyuMx MpOrpaMM M OpraHU3alMM Y4YeOHOro mpoluecca.
VYuurensmMu MOTYT ObITh HCIIOJIB30BaHbI PA3IMYHBIE METOIMYECKHE TTOIXObI K IPETOIaBaHUI0
OMOJIOTHY TIPH YCIIOBUH COXPAaHEHHUS 00513aTeIHbHOM YaCTH COJIEPKaHUs Kypca.

B nporpamme onpenensitoTcsi OCHOBHBIE LENIH U3y4YE€HHSI OMOJIOTHU HAa YPOBHE OCHOBHOTO
oOmiero oOpa3oBaHus, IIAHUPYEMbIE PEe3yJbTaThl OCBOCHHUS Kypca OMOJIOTHU: JTUYHOCTHEIE,
MeTarpeJMETHbIe, MpeaMeTHbIC. [IpenMeTHbIe IaHupyeMble Pe3yIbTaThl JaHbI I KaX 0T
rojia u3y4eHusi OMOJIOTuu.

s oOydaromuxcst ¢ PAC wu3ydeHune OHOJOTHMHM TakKe HANpaBICHHO BIUSET Ha
pa3BUTHE WX JKU3HCHHBIX KOMIICTCHIMH, TaK KaK 3HAHWUS W yMCHHS, TOJydaeMble NpHU
u3ydeHun mnpeamera «buosorus», mo3BoJIsAIOT UCHOIB30BaTh WX B IMOBCEIHEBHOW KU3HH, U
TaKUM 00pa3oM pacupsITh UHAMBUAYAIbHBIN onbIiT oOyuatomierocs ¢ PAC.

JI7ist pa3BUTHS KU3HEHHON KOMIIETEHIIMU B XOJI€ MPETOoAaBaHus mpeaMera «bruomaorus»
HeoOxoaumo momous obydaroriemycsi ¢ PAC chopmupoBats cBsI3b U3yuyaeMoro mpeIMeTHOTO
Marepuaia ¢ COOCTBEHHBIM >KU3HEHHBIM OIBITOM, PACIIUPATH MHTEpPEC OOydarolerocs K
OMOJIOTHYECKOMY OOpa30BaHUIO C OMOPOM Ha MPAKTUYECKYIO PEATH3AIUIO0 TOTYYEHHBIX
3HaHHUM Kak B y4eOHOU JesATenbHOCTH (JTab0paTOpHBIC U MCCIEI0BATEIbCKUE pabOThI), TaK U
BO BHEY4EOHOI NeATEIbHOCTH (MHINBUYaTbHbIC MPOCKTHI, TUYHbIC JTHEBHUKH HAOIIOICHUHN 1

Ip.).

[Iporpamma uMeeT CIEAYIOLLYIO CTPYKTYPY:

o IUTAaHUPYEMBIE Pe3yJIbTaThl OCBOEHUS yueOHOro npeamera «buonorus» mo rojgam
o0y4eHus;

o cozepxanue yueOHoro npeamera «buonorus» no rogam o0ydeHus;



o TEMaTUYECKOEe IUTAHUPOBAHUE C yKa3aHHEM KOJIMYECTBAa YaCOB Ha OCBOCHHE
KOKJ0M TeMbl U NPUMEPHON XapaKTEPUCTUKON yueOHOU NeATeTbHOCTH, pealnu3yeMou mnpu
U3YYEHUH 3TUX TEM.

B IIpumepnoit AOOII OO0 misa obywarommxcsi ¢ PAC mo npenmery «buomorus»
pacrpenienenue MaTepuaia MpoBeaeHo 1o rogam oOyuenus. Ilpu atom B paboueii nporpamme
BO3MO>XHbl U3MEHEHUS U JOIOJIHEHUS B COAEPAHHUHM, MOCIICAOBATEIbHOCTU W3YYEHUS TEM,
KOJIMYECTBE YacOB, UCTIOIb30BAHUHN OPTaHU3AMOHHBIX (hopM 00yueHus u T.i. OOOCHOBaHHOCTD
JAHHBIX M3MEHEHHI OIpenessieTcsl UHIWBUIYATbHBIMU TCUXO(PU3UYECKUMH OCOOEHHOCTIMHU
KOHKpeTHbIX oOyudaromuxcsi ¢ PAC, cTeneHpl0 yCBOEHHOCTH MMHU YY€OHBIX TeM. B0O3MOKHO
BBEZICHUE B PadOUyI0 MPOrpaMMy pPe3epBHOTO BPEMEHU ISl AOTIOJIHUTEIBHOTO U3yUEHHS TEM,
BbI3BaBIIUX y oOyuatomuxcs ¢ PAC HauOobliee 3aTpyaHEeHHUE.

OBILIASA XAPAKTEPUCTUKA YYEBHOI'O IMPEJMETA «BHUOJIOT' US»

VYuebusblii peamet «buosorus» pa3BUBaeT MPEACTABICHUS O MO3HABAEMOCTH KUBOU
OpUPOABI U METOJaX €€ MO3HAHUs, OH MO3BOJISIET CPOPMUPOBATH CUCTEMY HAYUHBIX 3HAHUM O
YKUBBIX CHCTEMaX, yMEHHSI UX TIOJy4YaTh, IPUCBAUBATH U MIPUMEHSATH B )KU3HEHHBIX CUTYaIIUAX.

buonornyeckas mnoAroroBka oOecHeuMBAeT MOHUMAHUE OOYYaIOIIMMUCA HAyUYHBIX
MNPUHIMIIOB YEJIOBEUECKON AESITEIHOCTH B MPUPOJIC, 3aKJIAIBIBAET OCHOBBI IKOJIOTHUYECKOU
KYJIbTYPBI, 3I0POBOT0 00pasa >KU3HH.

HEJIM U3YUEHM S YYEBHOI'O ITPEJIMETA «BHUOJIOI U51»
Hensmu n3ydeHus OMOIOTHY Ha yPOBHE OCHOBHOTO OOIIIET0 00pa30BaHUs  SIBJISIOTCS:

o dbopMHEpOBaHNE CUCTEMBI 3HAHUH O TIPU3HAKAX U TPOIECCaX )KU3HEACATEIIPHOCTH
OMOJIOTMYECKUX CUCTEM PA3HOTO YPOBHSI OpraHU3AIINY;

o dbopMupoBaHWE  CHUCTEMBl  3HAaHHMM 00  OCOOCHHOCTSX  CTPOCHUA,
KU3ZHEJCATEITLHOCTH OpraHu3Ma YeJI0BEKa, YCIOBHUSAX COXPAHEHHUS €TI0 3JI0POBBS;

o dbopMHEpOBaHWE YMEHHH TNPUMEHITh METOJbl OWOJOTHYECKOM HAyKH IS
U3y4eHUS] OMOJIOTUYECKUX CHCTEM, B TOM YHCIIE U OpraHU3Ma YeJIOBEKa;

o dbopMHpoBaHWEe YMEHUW WCIONB30BaTh HH(POPMAIMIO O COBPEMEHHBIX

JOCTUKEHHUSIX B 00JIACTH OMOJIOTHH 111 OOBSICHEHUS TIPOIIECCOB U SBJICHUH KUBOU MPUPOJIBI U
KU3HENIEATEIbHOCTH COOCTBEHHOTO OPTaHNU3Ma;

o dbopMupoBaHWE YMEHHM OOBSICHATH pOJb OWOJIOTHM B MPAKTUYECKOU
NeSITeIbHOCTH JIIOJIeH, 3HaUeHue OMOJIOTMYECKOTO pa3HOOOpa3us sl COXpaHeHus ouochepsi,
MOCJIEJICTBUS JEATEIBHOCTH YEJIOBEKA B IPUPOJE;

o dbopMHpOBaHUE IKOJOTUIECKON KYJIbTYPhI B IIEJISIX COXPAHEHUS COOCTBEHHOTO
310POBbS M OXPAHbI OKPYXKAIOILIEH CPEJIbI.

JloctukeHue neneit ooecneunBaercs peumieHuem cienyronmx 3A1AY:

o NpUOOPETeHNE 3HAHUI O0YyYalOIMMUCS O >KUBOU MPHUPOAC, 3aKOHOMEPHOCTSIX
CTPOCHHUSA, >KU3HEACATEIIbHOCTH M CpenoolOpasyrolield pojiu OpraHU3MOB; YEJIOBEKE Kak
OMOCOIMANIBHOM CYILIECTBE; O POJIM OMOJOTHYECKON HAyKH B MPAKTUYECKON JESTEIbHOCTU
JIIO/ICH;

o OBJIAJICHUEC YMCHHSIMH TPOBOJAUTH UCCIEIOBAaHUS C  HCIOJIH30BAHUEM
OMOJIOTMYECKOTO 000PYA0BaHUS U HAOIIOICHUSI 32 COCTOSTHUEM COOCTBEHHOTO OpraHW3Ma;

o ocBoeHue MpuéMoB paboThl ¢ OMosornyeckor MHGoOpMaIueil, B TOM YHUCIle O
COBPEMEHHBIX JIOCTHKCHHSIX B 001acTH OMoJIOTHH, €€ aHAIU3 ¥ KPUTUYECKOE OIICHUBAHUE;

o BOCIIUTAaHUE OMOJIOTMYECKH M HKOJIOTMYECKU IPAMOTHOM JMYHOCTH, TOTOBOM K
COXPaHEHUIO0 COOCTBEHHOTO 3/I0POBbSI M OXPAHBI OKPYKAIOILLEH CPEJIbI.



MECTO YUEBHOI'O ITPEJIMETA «bUOJIOTM» B YUEBHOM IIJIAHE

B cootBerctBum ¢ ®I'OC OOO Ouonorusi sABIsSETCA 00A3aTEIbHBIM IMPEAMETOM Ha
ypOBHE OCHOBHOTO 0011ero oOpa3oBanus. JlaHHas mporpamMma MperycMaTpuBacT HU3yUYeHHE
ounosoruu B 00béMe 238 yacoB 3a mATH JIET 00ydeHms: 3 pacuéTa ¢ 5 mo 7 kimacc — 1 gac B
Hezaemo, B 8-9 kimaccax — 1 B Hepemnmo. B TemaTHueckoM MUIaHUPOBAHUU JJISL KaXA0T0O Kiacca
npeiaracTcsi pe3epB BPEMEHM, KOTOPBIA yUWUTENb MOKET HCIOJb30BaTh IO CBOEMY
YCMOTPEHHUIO, B TOM YHCJIE IS KOHTPOJBHBIX, CAMOCTOSITEIBHBIX paOOT W 00O0OIIArOIINX
YPOKOB.

OcoGenHoctu npenoaaBanus npeameta «buonorus» odyvarommmes ¢ PAC

IIpu um3yuenuu npenmera «buonorus» HEOOXOIUMO YUHUTHIBATH HEPABHOMEPHOCTD
Pa3BUTHS U UHIUMBUIyalIbHBIE 0COOEHHOCTH oOydaromuxcs ¢ PAC, tpebyroiiue ajantanuu u
MoauduKanud y4eOHOro Marepuaia, moaoopa HambOosee 3((eKkTUBHBIX GOpM pabOTHl B
ypOYHOI U BHEYPOUHOH AestenbHocTH. Hanpumep, y oOyuatomuxcsi ¢ PAC MoryT Bo3HUKATh
CJIO’KHOCTH TIPH OTPEACIICHNN B TEKCTE 3HAUMMOM U BTOpocTeneHHON nHpopmaruu. [ToaTomy
IpU nepeckaze yuyeOHoro Tekcra, oOywaromuiics ¢ PAC yacto crapaercsi BbIyYUTb TEKCT
HAM3yCTh U OTBEUYATh TOJBKO Ha (pakTonoruueckue Bomnpockl. O0yuatommumes ¢ PAC cnoxHo
BBICTpaWBaTh B3aMMOJICHCTBUE C OJHOKJIACCHHUKAMU B Takux (opMax Kak ydacThe B OOuen
Oecene, AMCKYCCHUM, Y4aCTHE B TPYINIIOBOM IPOEKTE U Ap.

BmecTte ¢ TeM HekOTOpble pa3ienbl JAHHOTO NpeaMeTa MOTYT HaXOAUTHCS B 30HE
cnenupuyecknx uHTEepecoB obOyuaromierocs ¢ PAC, nanpumep, paznuyHbie KiaccuPUKaUN
KUBBIX OPraHU3MOB, TEMbI «JIPEBHUE MPECMBIKAIOIIHUECS», «MUKPOOPTaHU3MbD), «ITULBD,
«pbIOBD» M HEKOTOpBIE Jpyrue, B H3YYEHUU KOTOpbIX oOyuatomuiicas ¢ PAC moxer
3HAUYUTETFHO OMEPEKaTh TEMIT U3YUCHHS TaHHBIX Pa3/eioB IPYTUMHU 00yUaroImUMHUCS Kiiacca.
Cnegyer MakCUMaJIbHO 3TO YYMUTBIBaThb IPU OPraHU3aLUU IMPOEKTHOM [EATEIBbHOCTH I10
npeameTy, Bkitouasi oOyuatomierocsi ¢ PAC B mpoekTHble KOMaHIbI, a TakKe MopydaTh
BBITIOJIHEHNE WHANBUAYAJTBHBIX POCKTOB MO0 TEMATHUKE €T0 CIEIIM(PUIECKUX UHTEPECOB.

CunpHbiMu cTopoHamu oOyyatomuxcs ¢ PAC siBisieTcst Xxoponiasi namMsaTh U CKIOHHOCTb
K YCBOGHHUIO XOPOIIO CTPYKTYPHUPOBAHHOW MH(OpPMAIMH, BKIIOYAs 3alIOMUHAHUE OOJBIINX
00BEMOB yHOPSATOUECHHOTO (haKTHUEeCKOro Mmatepuana (KiacCUpUKAIMU ¢ OIMpeaeseHUs
pacTeHu, JKUBBIX OPraHU3MOB, CTPOEHUE )KUBBIX OPraHU3MOB U JIp.)

COJEPXXAHUE YUEBHOT' O INPEAMETA «bUOJIOT US»

S kiace

1. buosorusi — HayKa 0 )KMBOI MPUpoOAE

[Tonsitue o xwu3nHu. [lpu3HaKu >KMBOTO (KJIETOYHOE CTPOCHHE, MHUTAHHE, JbIXaHHE,
BbIICJIEHUE, pOCT U Jp.). OOBEKTHI )KUBOW M HEXHUBOM MPUPOJbI, X cpaBHeHUE. JKuBas u
HEXXMBasi IPUPOJIa — €IMHOE LIEN0€.

buonorus — cucrema Hayk o xuBoi npupojie. OCHOBHBIE pa3eibl Ononoruu (00TaHUKa,
300JI0THSI, SKOJIOTHS, IUTOJIOTHSI, aHaTOMMUsI, (u3uonorud u ap.). [Ipodeccun, cBs3aHHbIE C
OWoJIOTHEH: Bpay, BETEpUHAp, ICUXOJIOT, arPOHOM, KUBOTHOBO U Jip. (4-5). CBsi3b OHOIOTHH
C JOpyruMHU HaykamMu (Martematwka, reorpadus u np.). Ponp Ouomornu B TMO3HAHUU
OKPY>KaloIllero MUpa U MPaKTUUYECKOU IeATEIbHOCTH COBPEMEHHOTO YETIOBEKA.

Kabuner O6uonoruu. IlpaBuna nosenenus u paboThl B KaOMHETE ¢ OMOJOTHMYECKUMHU
npubopamMu U1 HHCTPYMEHTaMHU.

buonornyeckue TepMUHBI, MOHATHSA, CUMBOJBL. VICTOYHMKHA OMOJIOrMYECKUX 3HAHUMU.



[Touck uHpOpMaUU C UCHONB30BAHHEM  PA3JIMYHBIX MCTOUYHUKOB (HAYYHO-TIOMYJISIpHAS
JUTepaTypa, CipaBOYHUKH, MIHTepHET).

2. MeToabl M3y4eHHs KUBOI MPUPOIBI

Hayunble METObI U3YUYEHUS )KUBOW MPUPOABL: HAOIIOIEHNE, SKCIEPUMEHT, OIMCAHUE,
u3MepeHue, Kiaaccuukaiys. Y CTpOMCTBO YBEIMYUTENbHBIX MPUOOPOB: JIYIIbl U MUKPOCKOIIA.
[TpaBusna paGoThl ¢ yBEIUUUTEILHBIMU IPUOOPAMH.

Merton onucanus B Ouojorum (HarJIsSOHBIM, CIIOBECHBIM, CXeMaTH4yecKuii). Merton
u3MepeHus (MHCTPYMEHTHI u3MepeHus). Meron kinaccuukaluyu OpraHu3MOB, MPUMEHEHHE
JNBOMHBIX Ha3BaHUH opranu3moB. HaOmioneHune M SKCHEPUMEHT KaK BeOyIIUE METOJIbI
OuoJsioruu.

Jlabopamopnwle u npakmuueckue pabomoi*

1. W3yuenne mnabopaTopHOro 0OOpPYyJOBaHHS: TEPMOMETPHI, BeChl, Yamku Ilerpw,
npo6upku, MeH3ypku. [IpaBuiia paboTel ¢ 000pyI0OBaHUEM B IIKOJIBHOM KaOUHETE.

2. O3HaKOMJIEHHE C YCTPOMCTBOM JYIIbI, CBETOBOI'O MUKPOCKOTA, MpaBuiaa padoThl ¢
HUMU.

3. O3HaKOMJICHHE C PACTUTEIbHBIMU M KMUBOTHBIMH KIETKaMu: ToMara u apOysa
(HaTypasibHBIE TIpenapaThl), HHPY30pUund TyPeIbKu U TUAPHI (TOTOBBIE MUKPOMpENaparhl) C
MIOMOIIBIO JIYTIBl U CBETOBOTO MHUKPOCKOTIA.

IKCKypcuu unu 6U0e0IKCKypcuu

OBnazieHre METOAAMH U3YUYEHUS )KUBOU IPUPOIbI — HAOIIOICHUEM U SKCTIEPUMEHTOM.

Opranusmsl — Tela KUBOUM MPUPOIBI

ITonsitue 00 opranusme. [losaepHble U siaepHble opraHu3Mbl. KieTka u €€ OTKpbITHE.
Knerounoe ctpoenue opranusmoB. Lluronoruss — Hayka o kieTke. KneTtka — HanMeHblas
CMHUIIA CTPOCHUS M KU3ZHENEATETbHOCTH OpraHu3MoB. CTpoeHHE KJIETKH MOJi CBETOBBIM
MUKPOCKOIIOM: KJIE€TOYHasi 000JI04Ka, IUTOILIa3Ma, A]Ipo.

OnHOKIETOYHbIE U MHOTOKJIETOYHBIE OpraHu3Mbl. KIeTku, TKaHu, OpraHbl, CUCTEMbI
OpTaHOB.

XKuznenesrenbHOCTh  OpraHu3MoB.  OCOOEHHOCTH ~ CTPOEHHUSI M MPOLIECCOB
KU3HEACATEIbHOCTH y PAaCTEHHM, >KMBOTHBIX, OakTepuil u rpuOoB. CBONCTBA OpraHU3MOB:
NUTaHUE, JbIXaHWE, BBIJCNICHUE, JBWKEHHE, Pa3MHOXKEHUE, Pa3BUTHE, Pa3APaXHUMOCT,
PUCTIOCOOJIEHHOCTD.

Opranusm — eIMHOE 1IENOE.

Pa3noobpasue oprann3mMoB U uX KiacCU(HUKaANUs (TAaKCOHBI B OMOJIOTHH: IIaPCTBA, THIIBI
(oTmensl), KiIacchl, OTPSAALI (MOPSIAKU), CEMEUCTBA, POJbI, BUABL. bakTepuu U BUPYCHI Kak
¢dbopMbI Ku3HU. 3HAUCHNE OAKTEpUi 1 BUPYCOB B IPUPOJIC U B )KU3HU YETIOBEKA.

JlabopamopHhule u npakmuueckue pabomoi

1. V3ydeHne KIETOK KOXKHIIBI YEITyH JIyKa IMOJ JIYIIOM U MUKPOCKOIOM (Ha TpuMepe
CaMOCTOATENBLHO MPUTOTOBJIEHHOTO MUKpPOIIpEnapara).

2. O3HaKOMJIEHUE C TPUHIUIIAMH CUCTEMATUKN OPTaHU3MOB.

3. Habmonenue 3a notpeGieHrneM BOIbI pAaCTCHUEM.

4. OpranusMsbl U cpeqa OOUTaHus

[Tonsitue o cpeme oOutanus. BopgnHas, Ha3eMHO-BO3AYyIIHAs, IOYBEHHA,
BHYTpHOpTaHU3MEHHAas cpebl ooutanus. [IpencraBurenu cpen ooutanus. OCOOEHHOCTH Cpell
obutanus opranuzMoB. [IpucnocoOnenuss opranusmMoB K cpene oOurtanusa. Ce30HHbIE

!3neck  manee MPUBOAWUTCS PACIIMPEHHBIH EPEYEHD JTA0OPATOPHBIX M IIPAKTUIECKUX PAbOT, U3 KOTOPHIX YUUTENb JENAET
BBIOOD 110 CBOEMY YCMOTPEHHIO.



M3MEHEHUS B )KM3HU OPTraHU3MOB.

JlabopamopHhule u npakmuueckue pabomoi

BrisiBnenne mnpucnocoOiieHuil opraHu3MOB K cpeie oOuTaHusl (Ha KOHKPETHBIX
npuMepax).

DKCKypcuu Uy 8U0eo0dKCKypCcuu

PacturenbHbIi U dKUBOTHBIM MUP POJHOTO Kpasi (KpaeBEACHHUE).

5. Ilpupoanbie coolIiecTBa

[Tonsitue o mpupoaHoM coolmiecTBe. B3auMOCBS3uM OpraHu3MoOB B MPUPOIHBIX
coobmiectBax. IlumeBbie cBsi3u B cooOuiectBax. [IuiieBbie 3BeHbs, LENU U CETU MUTAHMUA.
[TpousBoauTenu, MOTPEOUTENN M pPa3pyLIMTEIN OPraHUYECKHX BEIIECTB B MPUPOTHBIX
coobmiectBax. [Ipumepsl mpUpoAHBIX COOOIIECTB (JieC, PY/I, 03EPO U AP.).

NckyccTBeHHbIE COOOIIECTBA, UX OTIIMYUTENbHBIC PU3HAKU OT IPUPOIHBIX COOOIIIECTB.
[TpruuHBl HEYCTOMYMBOCTH UCKYCCTBEHHBIX CO00MIECTB. POJb HCKYCCTBEHHBIX COOOIIECTB B
KU3HU YeJIOBEKa.

[Tpupoausie 30861 3eMiu, ux oourarenu. Gnopa u GpayHna npupoaHbIx 30H. JlanamadTer:
IPUPOAHBIE U KYJIbTYpPHBIE.

JlabopamopHhule u npakmuueckue pabomoi

N3ydenne ncKyCCTBEHHBIX COOOIIECTB U MX OOHUTaTeNeH (Ha MpuMepe akBapuyMa u Jip. ).

IKCKypcuu unu 6U0e0IKCKypcuu

1. N3yuenue npupoanHbix cooOiecTs (Ha mpuMepe Jieca, o3epa, npyaa, Jiyra u ap.).

2. V3yueHue Ce30HHBIX SBJICHUN B KU3HU MMPUPOTHBIX COOOIIECTB.

3. KuBast npupo/ia u 4eJ0BEK

W3meHeHuss B MpupoJe B CBSI3U C Pa3BUTHEM CEJIBCKOI'O XO3SIICTBA, MPOU3BOJCTBA U
POCTOM YHCJIEHHOCTH HaceNeHus. BiusHue yenoBeka Ha KUBYIO TPHUPOAY B XOJE HCTOPHUH.
['o6anbHbIE 3KOJOTHYECKUE TPOOIEMbI. 3arps3HEHUE BO3IYIIIHOM U BOJHOM 000104eK 3emMiu,
NoTepH TMOYB, WX mpefoTBpamieHue. [lyTu coxpaHeHUs: OHUOJIOTHYECKOTO Pa3zHOOOpa3us.
OxpansieMble TEPPUTOPHUH (3aMOBEIHUKH, 3aKa3HWKHM, HAIIMOHAJIbHBIC MAapKH, MaMSITHUKA
npupoasl). Kpacnas kaura P®. Oco3HaHMe )KU3HU KaK BEJIMKOW LIEHHOCTH.

lIpaxkmuueckue pabomuwl

[IpoBenenne akiuu mo yobopke Mycopa B ONvKaWIem Jiecy, mapke, CKBepe WA Ha
HNPUILKOJIBHON TEPPUTOPHUHU.

6 xiacc

1. PacTuTe/ bHBIN OPraHu3M

borannka — Hayka o pacrenusix. Pazgensr Gotanuku. CBs3bp OOTAaHUKH C JAPYTUMH
HayKaMU U TeXHUKOU. OO1I1e Npu3HaKu pacTeHUN.

PaznooOpasue pacteHuii. Y poBHU OpraHU3ai PaCTUTEIIBHOTO OpraHu3Ma. Bricmime u
Husme pacterus. CopoBble U CEMEHHbBIC PACTCHUSI.

PacturenpHas knerka. 3yueHne pacTUTEIbHOM KIETKU TOJI CBETOBBIM MUKPOCKOIIOM:
KJIETOYHAs 000JI0YKa, SIAPO, MUTOIIa3Ma (TUIACTH I, MUTOXOHAPUH, BaKyOJIU C KJICTOYHBIM
cokoMm). PactutenbHble TkKaHU. OYHKIUU PACTUTEIBHBIX TKAaHEH.

Opransl 1 CUCTEMBI OPTaHOB pacTeHUH. CTPOEHHE OPraHOB PACTUTEIBHOIO OPraHU3Ma,
UX POJIb U CBSI3b MEX]y COOOI.

JlabopamopHule u npakmuueckue pabomoi

1. U3yueHne MUKpOCKOITMYECKOTO CTPOSHUS JINCTA BOAHOTO PACTEHUS JIIOACH.

2. VI3yueHue CTpOEHHUs paCTUTENIbHBIX TKaHEeH (UCI0Ib30BaHNE MUKPOIIPETIAPATOB).

3. V3yueHure BHEIIHETO CTPOCHHSI TPABSIHUCTOTO IIBETKOBOTO PACTeHUS (HA KUBBIX WU
repOapHbIX IK3EMIUIAPAX PACTEHUI): MACTYIbI CyMKa, peibKa JAUKas, JIIOTUK €AKUN U JIp.).



DKCKypcuu unu U0eodIKCKypCcuu

O3HakomiileHHE B TPHUPOJAE C I[BETKOBBIMU PACTCHHSIMHU.

2. CTpoeHuUe U )KU3HEAEeSITeIbHOCTh PACTUTEIBHOTO OpraHu3Ma

[Iutanue pacrenus

Kopens — opran nouBeHHOT0o (MUHEpaNbHOr0) NUTaHUS. KOpHU U KOpPHEBBIE CHCTEMBI.
Bunbl kopHe U TUIIBI KOPHEBBIX cCTEM. BHeEIlIHEe 1 BHYTPEHHEE CTPOCHHUE KOPHS B CBA3U C
ero ¢yukiusmu. KopueBoih uyexnuk. 3onbl KopHs. KopueBblie Bojocku. PocT kopHs.
[Tornonienrie KOPHAMU BOJIbI 1 MUHEPATLHBIX BEUIECTB, HEOOXOIUMBIX PACTEHUIO (KOPHEBOE
naBieHue, ocmoc). Bunonsmenenue xopueit. [loua, e€ mmonopoaue. 3HaueHue oOpabOTKH
NOYBbI (OKyYMBaHUE), BHECEHUs YA0OPEHUH, IPOPEKUBAHMSI IPOPOCTKOB, MTOJIUBA JIJIS )KU3HU
KYJIbTYPHBIX pacTeHuil. | uapononuka.

[To6er u mouku. JlucropacmnonoxeHnue u aucToBas Mo3auka. CTpoeHue U (QPYHKIUU
aucta. [IpocTeie u cnoxHble MUCTh. Bugonsmenenus nuctbeB. OCOOEHHOCTH BHYTPEHHETO
CTPOCHHUS JIUCTA B CBA3U C €ro (hyHKUMUSIMH (KOXKHIIA M yCTbHIA, OCHOBHAs TKaHb JIMCTA,
npoBojse mydku). Jluct — opran BozaymiHoro mnuTaHus. dorocuHTe3. 3HaueHHe
doTocuHTE3a B IPUPOJIE U B )KU3HHU UYEIOBEKA.

JlabopamopHhule u npakmuueckue pabomoi

1. V3ydenne cTpoeHUs KOPHEBBIX CHCTEM (CTEP>KHEBOW M MOYKOBATOI) Ha MpUMEpe
repOapHbIX IK3EMIUISIPOB WIIH KUBBIX PACTCHHIA.

2. 3yueHue MUKpompenapara KJIeTOK KOPHSI.

3. W3ydyeHue CTpOCHMS BETETATUBHBIX M I€HEPATHBHBIX MOYEK (Ha MPUMEPE CHUPEHH,
TOMOJISI U JIP.).

4. O3HAaKOMJIEHHE C BHEIIHUM CTPOCHHUEM JIMCTHEB M JIMCTOPACHOJIOKEHUEM (HA
KOMHATHBIX PACTCHUSX).

5. 3yueHne MUKPOCKOIMYECKOTO CTPOECHHUS JIMCTA (Ha TOTOBBIX MUKpOIIpenaparax).

6. HabGnronenue nporecca BeIACTIEHHS KUCIOPOa HA CBETY aKBAPUYMHBIMU PACTCHUSIMH.

JIpixanne pacreHus

JlpixaHue KOpHs. PbIXjieHME TOYBBI AJIsl YJIy4YIIEHUs JAbIXaHUS KOpHEW. YcloBus,
NPENSITCTBYIONINE JbIXaHUIO KOpHEW. Jluct kak opraH npixaHus (YCTbUYHBIN ammapar).
[Toctynnenue B nuct atmocdepHoro Bozayxa. CuibHas 3ambUIEHHOCTH BO3AyXa Kak
NPENsTCTBUE JUIsl AbIXaHUs TUCTheB. CTe0enb Kak opraH JbIXaHus (HAIUYUE YCThULL B KOXKHUIIE,
yeuyeBndeKk). (OcoOEHHOCTH JbIXaHUA pacTeHud. B3auMocCBsI3b JABIXaHHUS PACTEHUS C
(dhoTOCHHTE30M.

JlabopamopHhule u npakmuueckue pabomoi

N3yuenue ponu peIXjaeHus A JbIXaHUs KOPHEW.

TpaHCIIOPT BEHIECTB B PaCTCHUU

Heoprannueckue (Bosia, MUHEpAJIbHBIE COJIM) U OPTaHUYECKHUE BeIIecTBa (OCIKH, YKUPHI,
YTJIEBObI, HYKJIEMHOBBIE KUCJIOThI, BATAMHUHBI U Ap.) pacTeHusl. CBA3b KIIETOUHOTO CTPOCHHUS
cTebins ¢ ero pyukuusimu. Poct crebnst B anmuny. Kietounoe crpoeHne ctediisi TpaBIHUCTOTO
pacTeHHs: KOXUIIA, IPOBOAIINE MyYKH, OCHOBHAsS TKaHb (Mmapenxuma). Kiierounoe crpoenue
cTeOJIs1 IPEBECHOTO pacTeHus: kopa (mpoOka, 1y0), kamOul, npeBecuHa u cepaieBuHa. Poct
ctebnsa B TonmuHy. [IpoBoasiue Tkanu KOpHs. TpaHCTIOPT BOJBI U MUHEPATLHBIX BEIIECTB B
pacTeHuH (COCyIbI IPEBECHHBI) — BOCXOAIIMIA TOK. Mcnaperue Bopl yepe3 cTe0emnb 1 TUCThS
(Tpancniupanusi). Perynsiuus vcnapeHus BOJABI B PAaCTEHHMM. BiusiHuE BHEUIHUX YCJIOBHW Ha
ucrapeHue BoJibl. TpaHCIOPT OPraHMYECKUX BEIIECTB B PACTEHUU (CUTOBUIHBIE TPYOKH J1yOa)
— HUcxo M TOK. [lepepacnpenenenne u 3amacanye BeIecTB B pacTeHUH. BugonsmeHEéHHbIe
noOeru: KOpHEBUIIE, KIyOeHb, JIykoBuIla. VX cTpoeHue; OMOJIOrMYecKoe U XO3SHCTBEHHOE



3HAYCHHUE.

JlabopamopHhule u npakmuueckue pabomoi

1. O6HapyxeHne HeOpraHMUYEeCKUX U OPTaHUYECKUX BEILIECTB B PACTEHUMU.

2. PaccMarpuBaHM€ MHUKPOCKOIMYECKOTO CTPOECHMSI BETKM JepeBa (Ha TOTOBOM
MUKpOIpenapare).

3. BoisBiieHHE NTEpEABMKEHMSI BOJIbI 1 MUHEPAJIbHBIX BELIECTB IO JPEBECUHE.

4. UccnenoBanue CTpOEHUS] KOPHEBUIA, KITyOHS, TyKOBHIIBI.

Pocrt pacrenns

OOpazoBatenbhuble TkaHu. KoHyc HapacTanus mobera, pOCT KOHYMKAa KOPHIL.
Bepxymieunsiii 1 BCTaBOYHBIN pocT. POCT KOpHS 1 cTe0:1s B ToNMIuHy, kamouii. O6pazoBaHue
TOJIMYHBIX KOJICLl y JPEBECHBIX pacTeHui. BnusHue (QUTOropMOHOB Ha POCT pacCTEHUS.
PocroBsie aBmxenus pacteHuil. Pazsutue nodera u3 nouxku. Bersienue noderos. YnpasieHue
poctoMm pactenus. DopmupoBanne KpoHsl. [[pumeHenne 3HaHui 0 pOCTE PaCTEHUS B CEINBCKOM
xo3siiicTBe. Pa3BuTie OOKOBBIX MOOEroB.

JlabopamopHhule u npakmuueckue pabomoi

1. HabGmroneHue 3a pocTOM KOpHS.

2. HaGmronenue 3a poctom mobera.

3. Onpenenenuie Bo3pacTa AepeBa o COuiy.

Pa3zMHOXeHHe pacTeHus

BereratnBHOoe pa3MHOXKEHME LBETKOBBIX pacTeHWM B Ipupoae. DBereratnBHoe
pa3sMHOXXEHUE KyJIbTypHbIX pacTeHud. Kionel. CoxpaHeHHE TPU3HAKOB MAaTEPUHCKOTO
pacTeHus. X034iCTBEHHOE 3HAUEHUE BEr€TaTUBHOIO pa3MHOXKeHUs1. CeMeHHOE (TeHEpaTUBHOE)
pa3MmHoxeHue pacrenuid. L{Betku u cousetus. OnbuieHue. IlepexkpécTHoe onbuieHne (BETpoM,
YKHUBOTHBIMH, BOJIOI) M caMOoTbIeHHE. [[BoliHOE omtogoTBOopeHue. HaciaenoBanue nmpru3HaKkoB
o0oux pactenuit. O6pazoBanue WI0A0B U ceMsiH. Tumbl wioAoB. Pacnipoctpanenue miooB u
ceMsiH B npupoje. CoctaB U CTPOECHUE CEMsIH. YCIOBHs INpopacTaHusi ceMsH. [loaroroska
CeMSsH K noceBy. Pa3Butrne nmpopoCTKOB.

JlabopamopHvlie u npakmuueckue pabomsi

1. OBnaneHue mnpuéMaMy BETreTaTUBHOIO PAa3MHOXKEHUS PACTEHHUM (UYepeHKOBaHUE
no0eroB, YePEHKOBAHKE JINCTHEB U JP.) Ha MPUMEpPE KOMHATHBIX PACTCHUU (TpaJecKaHIus,
CEHIMOJIMsI, OETOHUS, CaHCEBbEpa U Jp.).

2. 3y4yeHue cTpoeHus IBETKOB.

3. O3HaKOMJIEHUE C PA3TUYHBIMUA TUIAMH COI[BETHIA.

4. I3y4yeHue cTpoeHUS CEMSIH JIBYI0JIbHBIX PACTCHUI.

5. N3ydenue cTpoeHHs CEMSIH OJHONOIbHBIX PACTECHUMN.

6. OnpeneneHre BCX0KECTH CeMsTH KyIbTYPHBIX PACTEHUH U MIOCEB UX B TPYHT.

Pa3Butne pacrenus

Pa3Butue uBerkoBoro pacteHus. OCHOBHbIE Nepuoabl pa3BuThs. Llukn pasButus
[[BETKOBOTO pacTeHus. Biusiaue pakTopoB BHEIIHEH Cpe/Ibl HA pa3BUTHUE IBETKOBBIX PACTCHUM.
’Kuznennsie GOpMBbI IBETKOBBIX paCTEHUI.

Jlabopamophule u npakmuueckue pabomoi

1. HaGnrogeHue 3a pocTOM M pa3BUTHUEM I[BETKOBOTO PACTEHHUS B KOMHATHBIX YCIOBHSIX
(Ha mpuMepe Gacoau WK MOCEBHOIO TOPOXa).

2. OnpeneneHue yciIOBAN MPOPACTAHUS CEMSIH.

7 kiaace
CucreMaTu4yeckue rpyninbl pacTeHU



Knaccuguxayua pacmenuii. Bua xak oCHOBHasi cucreMarnueckas kareropus. Cucrema
pactutenbHOro Mupa. Husiue, Briciine CiopoBbI€, BHICIINE CEMEHHbIE pacTeHusl. OCHOBHBIE
TaKCOHBI (KaTEropuu) CUCTEMAaTUKU pacTeHUM (LapCTBO, OTAEIN, KIACC, MOPSAIOK, CEMEMCTBO,
poz, Bun). Mictopust pa3BUTHSI CUCTEMATUKH, ONTMCAHUE BUJIOB, OTKPBITHE HOBBIX BUAOB. Poib
CUCTEMATUKU B OMOJIOTUH.

Huzwue  pacmenus. Booopocnu. OO0mas  XapakTepUCTUKA  BOJOPOCIICH.
OnHOKIETOYHBIE U MHOTOKJIETOUHBIE 3€JE€HBIE BOJOPOCIH. CTPOEHUE U )KU3HEAESITEIbHOCTh
3eN€HBIX BoAopociiel. PasMHoxkeHue 3en€HbIX Bogopociel (Oecronoe u nojioBoe). bypoie u
KpPacCHBIE BOJIOPOCIIH, UX CTPOCHUE U KUZHEEATEIbHOCTh. 3HAUEHNE BOJIOPOCIIEN B IPUPOJIE U
KU3HHU YeJIOBEKa.

Buoicuiue cnoposvie pacmenua. Moxosuouvie (Mxu). OOmias XxapaKTepuCTUKA MXOB.
CtpoeHue U KU3HEACITEIIbHOCTD 3€1EHBIX U C(arHOBbIX MXOB. [IpucnocoOIeHHOCTh MXOB K
KU3HHU HA CWIBHO YBJIQXXHEHHBIX NOYBaX. Pa3sMHOKEHHE MXOB, IMKJ Pa3BUTHs HA IPUMEPE
3eNI€HOT0 MXa KYKyHmIKHH JE€H. Ponb MXOB B 3a0ojauvBaHUM MOYB U TOPGHOOOpa30BaHUU.
Hcnonb3oBanue Ttopda U TPOAYKTOB €ro mepepaboTKU B XO3SMCTBEHHOW ACSATEIBHOCTU
YeJI0BeKa.

Ilnaynoeuonwvie (Ilnaynot). Xeoweeuonwvie (Xeowu), Ilanopomnuxosuonsie
(Ilanopomnuxu). OO01Iasi XapaKTepUCTUKA. Y CIOKHEHHE CTPOCHHS MarlOPOTHUKOOOPA3HBIX
pacTeHul o cpaBHEHHUIO ¢ MXaMU. OCOOEHHOCTH CTPOEHUS U JKU3HEAESTEIbHOCTH IJIAyHOB,
XBOIIEHM ¥ TAanOpOTHUKOB. Pa3MHOXKeHHE MamnopoTHUKooOpasHbix. Lluknm pa3Butus
nanopoTHuka. Ponb ApeBHUX NanmopOTHUKOOOpa3HbIX B OOpa30BaHUM KAMEHHOTO YIJIA.
3HaueHne NanopOTHUKOOOPA3HBIX B IPUPOJIE U KUZHU UETIOBEKa.

Boicuuue cemennvie pacmenusa. I'onocemennvie. O01mas XxapakTepucTuka. XBOMHbIE
pacteHms, X pasHooOpasue. CTpOCHHE W JKH3HEIEATCIbHOCTh XBOMHBIX. PasMHOXEHHE
XBOMHBIX, LUKJI Pa3BUTHS HA MPUMEPE COCHbI. 3HAUEHHE XBOMHBIX PAaCTEHUN B MPUPOJAE U
YKU3HU YEJIOBEKa.

Ilokpvimocemennsle (yeemrkoguie) pacmenusa. O61mas xapakrepuctuka. OcCoOeHHOCTH
CTPOCHHUSI U )KU3HEACATEIHbHOCTH MOKPHITOCEMEHHBIX KaK Hambosee BBICOKOOPTaHW30BaHHOM
TpyNIbl PaCTeHUM, UX TOCHOACTBO Ha 3emite. Knaccudukaiuys mokpsITOCEMEHHBIX PACTCHUH:
kimacc JIBymonmenbie u  kimacc OpHomonbHble. [lpusnaku kmaccoB. lluknm pasButus
MOKPBITOCEMEHHOTO PAaCTEHUSI.

Cemeiicmea noKpvlmocemeHHvX* (yeemroevlx) pacmenuii. XapakTepHble NPU3HAKU
cemerictB kimacca JIBymonmeHbie (KpecrouBernsie, wiu Kamyctheie, Po3orBerHsie, umu
PozoBeie, MotsutbkoBbIe, Wit bobossie, [TacnénoBrie, CiioKHOIBETHBIC, MIH ACTPOBBIC) H
kiacca OnHononbHele (JIuneitnsle, 3naku, nam MsatiaukoBbie)**. MuorooOpa3ue pacTeHui.
Jlukopactyiiue mNpeAcTaBUTeNn ceMelcTB. KynbTypHBIE MpEACTaBUTENN CEMEHCTB, HX
UCIIOJIb30BAaHUE YETIOBEKOM.

* — HM3yyarorcs Tpu ceMmeicTBa pacTeHHl MO BbIOOPY YUHUTENsS C y4ETOM MECTHBIX
ycioBuii. MOKHO MCTIONB30BaTh CEMENCTBA, HE BOIICAIINE B TIEPEUCHb, €CIIM OHU SIBIISIIOTCS
HauOoJee pacmpoCTPaHEHHBIMU B JTAaHHOM PETHOHE.

** — Mopdonoruueckass XapaKTepUCTUKa U OINPEJCICHHE CEMEUCTB Kiacca
JIBynonpHBIE U ceMelcTB kiacca OTHOMONBHBIC OCYIIECTBIACTCS Ha JIAOOPATOPHBIX H
NPaKTHYECKUX paboTax.

JlabopamopHule u npakmuueckue pabomaoi

1. M3yuenue cTpoeHHs] OJJHOKJIETOYHBIX BOJIOPOCIEH (Ha MpUMepe XJIaMUJOMOHA/IbI U
XJIOPEJLTBI).

2. N3yueHue CTpOEHUsT MHOTOKJIETOUHBIX HHUTYATBIX BOJAOpOCIEH (HA Mpumepe



CIIUPOTHUPHI U YIOTPUKCA).

3. U3yuenue BHEUIHETO CTPOEHUS MXOB (Ha MECTHBIX BUJIAX).

4. VI3yueHure BHEIIHErO CTPOCHHUS MMAlOPOTHUKA UITM XBOILA.

5. W3ydyeHue BHEIIHETO0 CTPOECHMSI BETOK, XBOM, IIUIIEK M CEMSH TOJIOCEMEHHBIX
pacTeHui (Ha MpUMEPE €1, COCHBI HJIH JINCTBECHHUIIBI ).

6. MI3yueHue BHEIIHETO CTPOEHUS TOKPHITOCEMEHHBIX PACTEHUIA.

7. N3ydyenue mnpusHakoB mpexactaButTened cemenctB: Kpecrousernsie (KamycTHbie),
Pozouernbie  (Po3oBbie), MotbuibkoBbie (boOoBbie), [lacnénoBsie, Ca0KHOIBETHBIE
(Actpossie), JIuneitasie, 3maku (MATIUKOBBIC) Ha repOapHBIX U HATYpaJbHBIX 00pa3iax.

8. Ormpenenenue BUIOB pacTeHUil (Ha mpumepe TPEX CEMEICTB) C HCIMOJIb30BaHUEM
OIIpEJIECTIUTEIIEU PACTEHUN WIIM ONIPEACIUTEIBHBIX KaPTOUEK.

Pa3Butue pacTuTeJIbHOr0 MUpa Ha 3emJie

DBOJIIOLIMOHHOE Pa3BUTUE PACTUTENBLHOTO Mupa Ha 3emiie. CoxpaHeHue B 36MHOM KOpe
pPaCTUTENbHBIX OCTAaTKOB, MX HU3y4deHHE. «KUBbIE HCKOMaeMble» PaCTUTEILHOIO LApCTBA.
JKuszup pacrenuii B Bosie. [lepBbie HazeMHbIe pacTeHus. OCBOCHHE PACTEHUSMU CyLIU. DTalbl
Pa3BUTHS HA3€MHBIX PACTEHUII OCHOBHBIX CUCTEMAaTUYECKUX Ipynil. BeiMepuine pacreHus.

DKCKypcuu unu 8U0eodIKCKypCcuu

Pa3Butue pacturensHoro mupa Ha 3emiie (IKCKYypCHs B MAaJCOHTOJOTHYECKUN WM
KpaeBeUECKU My3ei).

Pactenusi B NpMpOJHBIX €000IECTBAX

Pactenus u cpena ooutanus. Jxosorudeckue GakTopsl. PacTeHus u yciaoBHs HEXKUBOM
IPUPOJIBI: CBET, TEMIIEpaTypa, Biara, atMoc(epHslii Bo3ayX. PacTeHus u ycinoBus XKHBOU
IPUPOJIBL: PSIMOE U KOCBEHHOE BO3JIEHCTBUE OPraHu3MOB Ha pacteHus. [Ipucnoco01eHHOCTb
pacTeHuil kK cpenae oburtanusa. B3zauMocBs3u pacTeHHil Mexay coOou U C JpyruMu
OpraHUu3MaMH.

Pactutensupie  cooOmiectBa.  BumoBoil  cocTaB  pacTUTENBHBIX  COOOIIECTB,
npeobiagaromiie B HUX pacTteHus. PacmpeneneHue BUIOB B PACTUTENBHBIX COOOIIECTBAX.
Ce30HHbIE U3MEHEHUS B )KU3HU PACTUTENBHOT0 coo01IecTBa. CMEHA pacTUTEIbHBIX COOOIIECTB.
PacturenbHOCTDH (pacTUTENbHBIN NOKPOB) IPUPOAHBIX 30H 3eMiu. Dropa.

Pacrenus u 4e10BeK

KynpTypHble pacTeHus U uX mnOpoucxoxnaeHue. LleHTpsl MHoroodpaszus u
NPOUCXOXKJEHUSI  KyJNbTypHBIX  pacteHuil.  3emuenenue.  KynbTypHble — pacTeHus
CEbCKOXO3SIICTBEHHBIX YTOJIMIA: OBOIIIHBIE, TJI0/I0BO-SITOAHBIC, TIOJIeBbIle. PacTenus ropona,
0COOEHHOCTb ropoackoit ¢mopsl. Ilapku, necomapku, CKBepbl, OOTaHMYECKHUE CaJlbl.
JlekopaTuBHOE  1IBETOBOACTBO. KOMHaTHbIE pacTeHHs, KOMHATHOE I[BETOBOJCTBO.
[TocnencTBus neATENbHOCTH UeJoBeKa B 3KocucTemax. OxpaHa pacTUTENBHOTO MUpA.
BoccraHoBneHue 4MCICHHOCTH PEAKUX BHIIOB PACTEHMI: 0C000 OXpaHseMble MPUPOIHBIC
teppuropun (OOIIT). Kpacnass kuura Poccun. Mepbl COXpaHEHHsI PacTUTENBHOIO MUPA.

DKCKypcuu unu U0eodIKCKypCcuu

1. I3ydyeHue cenbCKOX03IMCTBEHHBIX PACTEHUIN pEruoHa.

2. 3y4yeHue COpHBIX paCTEHUN PETHOHA.

5. I'puOsl. JInmaitnuku. bakrepun

I'pubsl. OOmiast xapakrepuctuka. Lnsmoynsle rpudbl, UX CTpOEHHE, MUTAHHUE, POCT,
pa3mHoxkeHue. ChenoOHble U SAOBUTHIE TpuObl. Mepbl NpoPuIakTUKA 3a00JI€BaHUM,
CBSA3aHHBIX C rpuOaMu. 3HAUEHHUE NUIANOYHBIX TPUOOB B MPUPOJHBIX COOOIIECTBAX U KU3HU
yesoBeka. [IpOMBIIIIJICHHOE BhIpAIllMBaHUE HUIAOYHBIX TPHOOB (IIIAMITHHBOHBI).

[1necHeBbie rpudsl. J[poxskeBble TpuObl. 3HAUECHKE TJIECHEBBIX U APOXOKEBBIX TPUOOB B



IPUPOJE U KU3HU YesoBeKa (MuieBast U papMaiieBTHUecKasi IPOMBIILIEHHOCTb U JIp. ).

[Tapa3zutuueckue rpudbl. PazHooOpasue u 3HaUeHHE Mapa3uTHUYECKUX rPUOOB (TOJOBHS,
CHOpbIHBS, QurodTOopa, TPYTOBUK H Ap.). boppba ¢ 3aboneBaHUAMH, BBI3BIBAEMBIMU
napa3suTHYECKUMU rpudamu.

JInmaliHUKN — KOMIUIEKCHbIE Opranu3Mbl. CTpoeHue numanHukoB. [Iutanue, pocTt u
pa3MHOKEHUE JTUIIAWHUKOB. 3HaYCHHE JUIIAHHIUKOB B MPUPOE U KU3HU UEIOBEKA.

bakrepuu — nosinepuslie opranu3mbl. O011as Xxapakrepuctuka 6akrepuii. bakrepuanbnas
kietka. Pa3smHoxkeHue Oaxtepuil. Pacnpoctpanenue Oaxtepuil. PasHooOpasue OakTepuid.
3HaueHne OakTepuil B MPUPOIHBIX cooOiecTBax. bosjesHeTBOpHBIE OakTepuu U MEpbI
npodUIaKTUKU 3a00JIeBaHMi, BbI3bIBaeMbIX OakTepusiMu. baktepuu Ha ciyx0e y yenoBeka (B
CEJIHCKOM XO3SICTBE, TPOMBIIINIEHHOCTH).

JlabopamopHhule u npakmuueckue pabomoi

1. W3ydeHue CTpoeHUs OJHOKJIETOYHBIX (MYKOP) U MHOTOKIETOYHBIX (TICHULIMILI)
IJIECHEBBIX TPUOOB.

2. V3yueHue cTpOeHUs TJI0I0BBIX TN MUISTOYHBIX TPUOOB (WM U3YYEHHUE NIISTTOYHBIX
rpu0OB Ha MYJISIKaX).

3. 3yueHue cTpoeHuUs JIMIIIAaHHUKOB.

4. 3yueHue cTpoeHus 6akTepuil (Ha TOTOBBIX MUKPOIIPENapaTax).

8 kiace

KvBOTHBIN OpraHu3M

3o050rusl — Hayka O >KMBOTHbBIX. Pazgenbl 300moruu. CBsi3b 300J0TMU C JAPYTUMH
HayKaMH U TEXHUKOU.

OO6mue mnpu3HaKu XKUBOTHBIX. OTIMYMS >KUBOTHBIX OT pacTeHuil. MHoroobOpasue
AKUBOTHOr0 Mupa. OJHOKJIETOUHbIE U MHOTOKJIETOUHBIE KUBOTHbIE. DOpMa Tena )KUBOTHOTO,
CUMMETpUS, pa3Mephl TeJla U Jp.

XKuBotHas kieTka. OTKpbITHE KUBOTHOU KIeTKU (A. JleBeHryk). CTpoeHuUe KUBOTHOM
KJIETKH: KJIETOYHas MeMOpaHa, OPraHOW/bl NEPEIBUKEHU, AP0 C SAAPBIIIKOM, LIUTOILIa3Ma
(MUTOXOHJIpUH, TUIIEBAPUTEIbHBIE U COKPATUTEIbHBIE BaKyOJIH, JU30COMBI, KIJIETOUHBIN
nentp). [lpomeccol, mpoucxonsmme B kietke. Jlenenne kineTku. TkaHU >KUBOTHBIX, HX
pazHooOpazue. Opranbl ¥ CUCTEMbI OPTaHOB KMBOTHBIX. OpraHu3M — €IMHOE 1IEJI0€.

JlabopamopHule u npakmuueckue pabomsi

1. Uccnenoanue moj MHKPOCKOIIOM TOTOBBIX MHUKPOIIPENAPATOB KJIETOK M TKaHEH
YKUBOTHBIX.

2. CTpoeHue 1 )KU3HEACSITENIbHOCTh OpraHu3Ma KUBOTHOTO

Onopa u oeuscenue xncugomuvlx. OCOOEHHOCTU TMIPOCTATUYECKOrO, HAPYKHOTO U
BHYTPEHHETO CKeJleTa Yy >KMBOTHBIX. [lepenBukeHue y OAHOKIETOYHBIX (aMEOOBUAHOE,
KT'YTUKOBOE). MbIlIIeUHbIE IBUKEHUS] Y MHOTOKJIETOUHBIX: TMOJIET HACEKOMBIX, IITHUII; TUIaBaHHE
pbIO; NBHMKEHHE MO CyIIEe IMO3BOHOYHBIX >KMBOTHBIX (MOd3aHMe, Oer, xoapbda ©  1p.).
PeIyaxkHpie KOHEYHOCTH.

Ilumanue wu nuwesapenue y ncusomnpix. 3HaueHue nuTaHus. [luranue u
NUIIEeBapeHNe Yy TMpocTeHmux. BHyTpunosoctHoe © BHYTPHUKIETOUYHOE MHILEBAPEHHE,
3aMKHYTasi M1 CKBO3Hasl IUILEBAPUTENIbHAS CUCTEMA y OeClo3BOHOYHBIX. [IunieBapuTenbHbIi
TPaKT y TIO3BOHOYHBIX, IHUIEBapUTENIbHbIE Kene3bl. dDepMeHTh. OcoOeHHOCTH
NUILIEBAPUTENILHON CUCTEMBI Y IPEJCTABUTENCH OTPSA0B MIEKOIUTAIOIINX.

Jvixanue scueommuplx. 3HaueHue AbixaHus. ['a3000MeH dyepe3 BCIO MOBEPXHOCTh



kietku. XKabepnoe apixanue. Hapy:xusie u BHyTpeHHUE ka0pbl. KoxkHOe, TpaxeitHoe, 1€rouyHoe
JpIXaHue y ooutarenei cymu. OcoOeHHOCTH KOKHOTO JbIXaHus. Pojb BO3MYIIHBIX MEIIKOB Y
NTUL.

Tpancnopm eewjecme y xncueomuwix. Poilb TpaHCHOpPTa BEIIECTB B OpraHU3MeE
KUBOTHBIX. 3aMKHYTasi U HE3aMKHYTasi KPOBEHOCHBIE CUCTEMBI Y Oecrno3BoHOUHBIX. Cepalie,
KpOBEHOCHBIE cocyabl. CIIMHHON M OpIOUIHOW COCYHbl, KalWJUIAPBI, «JIOXKHBIE CEpala» Y
noxzaeBoro uepBi. OCOOEHHOCTH CTPOEHHSI HE3aMKHYTOM KpPOBEHOCHOM CHCTEMBbI y
MOJUIFOCKOB M Hacekomblx. Kpyru kpoBooOpaiieHusi 1 0COOEHHOCTH CTPOEHHUs ceplel y
MO3BOHOYHBIX, YCJIOKHEHNE CUCTEMBI KPOBOOOPAIIICHUSI.

Boioenenue y ocueommnvix. 3HaueHHE BBIICICHUS KOHEYHBIX IMPOIYKTOB OOMEHa
BemecTB. CoKpaTuTeNbHBIE BAKyoOJH y MNpPOCTEHIIMX. 3BE3MUaThie KIETKHM M KaHAJbIbl Y
IUIOCKUX YepBEH, BbLACIUTEIbHbIE TPYOOUKH M BOPOHKHU y KOJIbUATHIX YepBed. ManbnurueBbl
cocypl y HaceKOMBbIX. [1ouku (TyJIOBUILIHBIE U TAa30BbIE), MOYETOUYHUKH, MOUYEBOU Iy3bIPb Y
MO3BOHOYHBIX KUBOTHBIX. OCOOCHHOCTH BBIJICJICHUS Y NITULl, CBS3aHHBIE C MOJETOM.

Ilokpoesl mena y srcusomnupix. 110KkpoBbl y 0€CIIO3BOHOUHBIX. Y CJIOKHEHUE CTPOEHUS
KOXH y M03BOHOYHBIX. Koka Kak opraH BelieneHus. Ponb koxu B Teruiootaaue. [I[ponsBognsie
koxu. CpeicTBa MaCCUBHOW W AKTUBHOMW 3alUTHl Y KUBOTHBIX.

Koopounauus u pezynayua jncusneoeamenbHOCmMu y Hcueomuuplx. Pa3paxumMocts y
OJIHOKJIETOYHBIX JKUBOTHBIX. Takcucel (ororakcuc, TpodoTaKCHC, XEMOTAKCUC U Jp.).
Hepsnas perymsimus. HepBaast cuctema, e€ 3HaueHne. HepBHas cuctema y O€CIio3BOHOYHBIX
cetuaras (nuddys3Has), cTBONOBas, y310Bas. HepBHas cuctema y 1mMo3BOHOYHBIX (TpyOuaras):
TOJIOBHOM M CIMHHOM MO3I, HEpPBbL. YCIOXXHEHHE TOJOBHOTO MO3ra OT pbl0 [0
miekonuTatouux. [losiBienne 60apMIMX MONyIIaApUid, KOPbI, 00pO31 U U3BWIKH. [ 'yMopanbHas
perynsiuus. Pons TopMOHOB B JKU3HU KUBOTHBIX. [1osioBBIE TOpMOHBL. [looBO# AMOpdu3M.
Opranbl 4yBcTB, ux 3HaueHue. Peunentopsl. [Ipocthie u crnoxkHbie ((aceTouHble) riaza y
HaceKoMbIX. OpraH 3peHus U cilyxa y HNO3BOHOYHBIX, UX yClIOkHEHHe. OpraHbl OOOHSHUSA,
BKyCa U OCSI3aHUSl Y OCCMO3BOHOYHBIX M MO3BOHOYHBIX KMBOTHBIX. Opran OOKOBOMW JIMHHUH Y
pBIO.

Iloseoenue sncusomnvix. BpoxnéHHoe u mpuoOpeTéHHOE MOBeNeHHE (MHCTHHKT H
HaydeHue). Hayuenue: ycrmoBHbIE pe(ieKchl, HUMIPUHTUHT (3aliedyaTiieHue), WHCAUT
(moctmxenue). IloBeaenue: mnumieBoe, OOOPOHUTEIBHOE, TEPPUTOPUAIBbHOE, OpadHoe,
uccienoBareabckoe. CTUMYIIbI IOBEICHHUS.

Pazmnooicenue u pazeumue dxncueomusix. becronoe pasMHOKEHHUE: NEICHUE KIETKU
OJIHOKJIETOYHOTO OpraHu3Ma Ha JiBe, oukoBaHHe, ¢pparmeHTanus. [lonoBoe pazMHOXKeHUe.
[IpeumyiiecTBO MmosoBOro pasmHoxeHusi. IlonoBeie xenes3bl. SlMuHUKM U ceMeHHUKH. [lo-
JoBbIe KJIeTKU (rameTsl). OmnonoTBopenue. 3urota. [laprenorenes. 3apoasIieBOe pa3BUTHE.
Crpoenne gifila nTuibl. BHYTpuyTpoOHOE pa3BUTHE MIICKOMUTAIONINX. 3apOIbIIIEBbIC
obonouku. [Tnanenra (gerckoe mecto). [Tynounsrii kanatuk (mynoBuHa). [loctamOpronansHoOe
pasBuTHE: mpsiMoe, Hempsimoe. Mertamopdo3 (pa3BuThe C TMpEBpalICHHUEM): TMOJHBIA U
HETIOJIHBIN.

Jlabopamophule u npakmuueckue pabomoi

1. O3HakomIIEHHE ¢ OpraHaMy OTIOPBI U IBUKEHUS Y )KUBOTHBIX.

2. Nzydyenue cnoco60B NOTJIONICHNS MUIIH Y )KUBOTHBIX.

3. U3yuenue cnocoOOB bIXaHUS Y KUBOTHBIX.

4. O3HaKOMJIEHHE C CUCTEMaMH OPTraHOB TPAHCIIOPTA BEIIECTB Y )KUBOTHBIX.

5. M3yueHne nOKpOBOB TeNa y )KUBOTHBIX.

6. I3ydyeHune opraHoB 4yBCTB Y KUBOTHBIX.



7. ®opMUPOBAHUE YCIOBHBIX PE(IIEKCOB Y aKBapUYMHBIX PBIO.

8. CtpoeHue fiflla U pa3BUTHE 3apObIlIa NTUIIBI (KypHIIbI).

3. CucremMaTu4ecKe rpymnibl >KUBOTHBIX

OcHnogénble Kamecopuu cucmemamuku  Hcugomuwvlx. Buj Kak  OCHOBHas
cucTeMaTudeckas karteropus >kuBoTHbIX. Kiaccudukanus >kuBoTHbBIX. CHcTEMa KMBOTHOTO
mupa. CucTeMaTH4eCKUE KaTeropru KUBOTHBIX (LIAPCTBO, THII, KJIacC, OTPAJI, CEMENCTBO, PO,
BUJ), WX conoauuHeHue. bunapHas HomeHkiaTypa. OTpaX€HUE COBPEMEHHBIX 3HAaHUU O
MPOUCXOKICHUHU U POACTBE )KUBOTHBIX B KIACCU(PUKALIUN KUBOTHBIX.

Oonoxnemounvie dxncugomuwvlie — npocmetiuiue. CTpOCHUE U KUZHEIACATEIBHOCTD
npocteimux. MecrooOuTtanue u o6pa3 xu3Hu. OOpa3zoBaHHe HUCTHI MPU HEOIArONPUATHBIX
YCIOBUSIX cpeibl. MHOrooOpasue mpocTelmmnx. 3HaueHne MpOCTeUIINX B MPUPOJIE U KUZHU
yesjoBeka (00pa30BaHME OCAIOYHBIX IMOPOJ, BO3OyauTenu 3a00JeBaHUM, CUMOMOTHYECKHE
Buzbl). [lyTu 3apaskeHust yenoBeka U Mepbl MPO(PUIAKTUKY, BbI3bIBAEMbIE OJHOKIECTOYHBIMU
YKUBOTHBIMU (MAJISIPUMHBIN TJIA3MOJIUN).

JlabopamopHhule u npakmuueckue pabomoi

1. HccnenoBanue ctpoeHuss wuHpyzopuu-tyPensku u Habmogenue 3a e€
nepeaBwkeHneM. Mzyuenne xemoTakcuca.

2. MHoroo6pa3ue npocTelmux (Ha TOTOBBIX Mpernaparax).

3. U3roroBienue MoJienu KIETKU NpocTeiiero (aM&onl, MHPY30pHUHU-TyHENbKH U Ip.).

Mnozoknemounwie ncusomnwvle. Kuweunononocmmuwte. OO1as XapaKTEpUCTHKA.
MecroobOuTtanue. OCOOEHHOCTH CTPOCHHS U KU3HEACSITEILHOCTH. DKTOJAEpMa U DHTOJEpMA.
BHyTpumnonoctHoe u KJIeTOYHOE nepeBapuBaHue nuuu. Perenepanus. Pedrnexc. becnonoe
pasMHokeHue (moukoBanue). [lomoBoe paszmuoxkenue. ['epmadpoautusm. PazaensHomonblie
KHILIEYHOTIOJIOCTHBIE. MHOTO00pa3ue KUIIEYHONOJOCTHBIX. 3HAUYEHUE KUIIIEYHOTIOJIOCTHBIX B
IPUPOJE U KU3HU yeoBeka. KopamioBble NOMUIIBI U UX poib B pudoodpa3oBaHuH.

JlabopamopHvie u npakmuueckue pabomsi

1. UccnenoBanue CTpOEHUsI MPECHOBOAHOW TUIPHI U €€ MEPEIBIKEHUS (IIKOIbHBINA
aKBapuyM).

2. UccnenoBanue NUTaHUs TUAPH AAPHUSMU U UKIONAaMH (IUKOJIbHBIM aKBapUyM).

3. U3rotoBiieHHE MOJEIN MPECHOBOJHOU TUAPHI.

Ilnockue, Kpyenvie, Konvuamowie uepeu. OOmas xapakrepuctuka. OcoOeHHOCTH
CTPOCHHSI M KU3HEACSITENbHOCTU TUIOCKUX, KPYTJIBIX U KOJbYATHIX uepBeil. MHorooOpasue
yepBen. Ilapazutudeckue IUIOCKME W KpyTJible 4epBU. LIMKIBI pa3sBUTHS MEYEHOUYHOTO
cocallbIllKa, OBIYBErO IIETHSA, YEJIOBEUECKOW acKapuibl. UepBu, MX MPUCITOCOOICHHS K
napa3uTu3My, BpeJl, HAHOCUMBII YEI0BEKY, CENbCKOXO3SIIICTBEHHBIM PACTEHUSAM U KUBOTHBIM.
Mepsl 1O TPERyNPEXICHUIO 3apAKEHUS NApPa3UTUUECCKUMHU YepBsMH. Ponp udepBer Kak
MoYBOOOpa3OBaTEIICH.

JlabopamopHvle u npakmuueckue pabomsi

1. UccnenoBanne BHEIIHETO CTPOCHUS AOXKAEBOro uepBsi. Habmronenue 3a peakuueit
JO’K/IEBOTO YEPBS HA Pa3/IpaXKUTEIH.

2. UccnenoBanre BHYTPEHHETO CTPOCHUSI JTOXKIEBOTO 4YepBsi (HA TOTOBOM BIAXXHOM
npenapaTe ¥ MUKpOIIpenapare).

3. Wzydenne nmpucmocoOeHni Mapa3suTUUeCKUX YepBed K mapa3suTu3My (Ha TOTOBBIX
BJIQXXHBIX M MUKpPOIIpEnaparax).

Ynenucmonozue. O0mas xapakrepuctuka. Cpenpl xKu3HU. BHelllHee W BHyTpEeHHEE
CTPOCHHE WICHUCTOHOTUX. MHOTrooOpa3ue uieHucToHorux. [IpeacraBureny Kaccos.

Paxooopaznuvie. (OCOOCHHOCTH CTPOCHHSI U JKU3HENEATECIBHOCTH. 3HAUYCHHUE



PaKooOpa3HbIX B MPUPOJIE U )KU3HU YEIIOBEKA.

Ilaykooopazuvte. OCOOEHHOCTH CTPOCHHUS M KU3HEJCATECITLHOCTH B CBSI3U C KM3HBIO Ha
cyme. Kiemu — BpeauTenu KyJIbTypHBIX pacTeHuil 1 Mepbl 60pbs0bl ¢ HuMu. [lapazutuueckue
KJIEIIX — BO30YIMTENIN U TIEPEHOCUMKH OINACHBIX OoJie3Hed. Mepbl 3aiuThl oT Kiemei. Poib
KJIEIel B MOYBOOOPA30BaHUHU.

Hacekomple. Oco0EHHOCTM CTPOCHUS M KHU3HEAeATeIbHOCTH. Pa3mHOXeHHe
HAaCeKOMbIX W Tumbl pa3BuTus. OTpsasl HacekoMbix™®: [IpsiMokpbuibie, PaBHOKpBUIBIE,
[TonyxecTkokpbuibie, Yenryekpouible, XKecTtkokpbuibie, [lepennonuarokpeuibie, J(ByKpbUIbIE U
np. Hacexomble — nepeHocurKy BO30yIUTENEH U apa3uThl YEIOBEKa U JOMAIIHUX JKUBOTHBIX.
Hacexomble-Bpeaurenu cana, oropoja, noss, jeca. Hacekomple, CHUKaOINUE YHUCIEHHOCTD
Bpeautenen pacrteHui. lloBeaeHne HACEKOMBIX, WHCTHUHKTBL. Mepbl IO COKpPAIICHUIO
YUCJICHHOCTU HACEKOMBIX-BpeaUTeNIel. 3Hau€HNE HACEKOMBIX B MPUPO/IE U )KU3HU YEIIOBEKA.

*OTpsiibl HACEKOMBIX U3Yy4aIOTCS 0030PHO 10 YCMOTPEHUIO YUUTENS B 3aBUCUMOCTH OT
MECTHBIX yca0BHM. boee moapoOHO n3yyaroTcst Ha MPUMEPE JIBYX MECTHBIX OTPSJIOB.

JlabopamopHhule u npakmuueckue pabomoi

1. UccnenoBanre BHEIIHETO CTPOECHUSI HACEKOMOIO (Ha IMpUMeEpe MANCKOro kykKa WId
JIPYTUX KPYIMHBIX HACEKOMBIX-BPEIUTENECH).

2. O3HakOMJICHHE C pa3IMYHBIMA THUIIAMH PAa3BUTHS HACEKOMBIX (HAa TMpUMeEpe
KOJIJICKITHH ).

Monntocku. OOmas xapaktepuctuka. Mecrtoobutanue MoTOCKoB. CTpoeHue u
MPOLIECCHl  KU3HENEATEIBHOCTH, XapakTepHble JJii  OpIOXOHOTHX, JIBYCTBOPYATHIX,
TOJIOBOHOTUX MOJUTIOCKOB. UepThl MPHUCIOCOOJIEHHOCTH MOJUTIOCKOB K Cpelie OOUTaHWUA.
Pa3mHoxeHrne MOJTIOCKOB. MHOT000pas3ue MOJUIIOCKOB. 3HaYE€HUE MOJUIIOCKOB B IIPUPOAE U
JKU3HU YEJIOBEKa.

JlabopamopHhvie u npakmuueckue pabomsi

HccnenoBanrie BHELIHETO CTPOEHUSI PAKOBUH MPECHOBOAHBIX U MOPCKHUX MOJLIIOCKOB
(pakoBHUHBI 6€33yOKH, IEPIOBHIIBI, TPYAOBHUKA, KATYIIKH U JIP.).

Xopooswvte. OOmias  XapakTE€pUCTHKA.  3apOJIbIIIEBOEC  PA3BUTHUE  XOPAOBBIX.
Cucremarnueckue rpynnbel xopaoBbix. [loatun becuepennbie (nanuetnuk).  [logrun
Yepenuble, wim [103BOHOYHEIE.

Puiopr. OOmiast xapaktepucThka. MecTooOMTaHHE U BHEIIHEE CTPOCHHE PBIO.
Ocobennoctu BHYTPEHHETO CTPOEHUS U MIPOLIECCOB KU3ZHENIEATEITbHOCTH.
[Ipucnoco61eHHOCTh PBIO K yCIOBHSIM oOuTaHus. OTANYMs XPAIIEBBIX PHIO OT KOCTHBIX PBHIO.
PasmHoxxenne, pa3Buthe W MUrpanus peld0 B mpuponae. MHorooOpasue pblO, OCHOBHBIC
CUCTEMAaTUYEeCKHUE rpyNIbl pel0. 3HaUeHUE PBIO B IPUPOJIE U )KU3HH YETIOBEKa. XO03IHCTBEHHOE
3HAYCHUE PBIO.

JlabopamopHhule u npakmuueckue pabomoi

1. UccnemoBaHne BHENIHETO CTPOCHHSI M OCOOEHHOCTEH NepeBMKEHUS PBHIObI (Ha
IPUMEPE KUBOU PHIOBI B OaHKE C BOJOK).

2. WccnenoBanue BHYTPEHHETO CTPOCHHS PBIOBI (Ha MpHMEpPe TOTOBOTO BIAXKHOTO
npenapara).

3emnosoonsie. Ob1as XapakTepucTika. Mecroobutanue 3eMHOBOIHBIX. OCOOCHHOCTH
BHEIITHETO U BHYTPEHHETO CTPOCHMUSI, TPOIIECCOB KU3HEACITEIILHOCTH, CBI3aHHBIX C BBIXOJOM
36MHOBOJHBIX Ha cymry. [Iprucnoco6ieHHOCTh 3eMHOBOAHBIX K JKM3HU B BOJE M Ha CYIIIE.
Pa3smHoxeHMe U pa3BUTHE 3€MHOBOIHBIX.

Mmuoroo6pa3zue 3eMHOBOJHBIX M UX OXpaHa. 3HAYCHHE 3€MHOBOJHBIX B MPHUPOJIE H
YKU3HU YEJIOBEKa.



Ilpecmuikarougueca. OOWas xapakTepucThka. MecToOOUTaHHE MPECMBIKAIOIIUXCS.
OcoOEHHOCTM BHEIIHETO0 M BHYTPEHHEro CTpoeHus mpecmbikatomuxcs. [Ipoieccs
Ku3HeAesITeabHOCTH. [IpucnocoOJeHHOCTh MPECMBIKAIONIMXCS K KU3HM Ha  CYIIe.
PasmHoxenne u  pa3BuTHEe  NpecMmblkalomuxcs.  Perenepamus.  MuorooGpasue
MPECMBIKAIOUIUXCS M UX OXpaHa. 3HAYEHHE MPECMBIKAIOIIUXCS B IPUPOJIC U KUZHU YEJIOBEKa.

IImuypr. OOmas xapaktepuctiuka. OCOOCHHOCTH BHEIIHETO CTPOCHUS IITHIL.
OcoOeHHOCTH  BHYTPEHHETO CTPOEHUSI M MPOILECCOB  SKU3HENEATENIbHOCTH  ITHUI.
[Ipucnoco6nenust nruil k non€ry. [losenenne. Pazmuoxkenne u passutue nTuil. 3abdora o
notoMcTBe. Ce30HHBIE SBJICHUS B )KU3HU NTUL. MuUrpauuu nTuil, ux uzydenue. MuorooOpaszue
OTHUL. DKOJOruueckue rpymmbl nTui*. [IpucnocobaeHHOCTh NTULl K Pa3UYHBIM YCIOBUSM
cpenbl. 3HaYEHUE NTHIL B PUPOJIC U )KU3HU YEIIOBEKA.

*MHoroo6pasue nTuil U3y4aeTcs o BHIOOPY YUUTEN Ha IpUMeEpPe TPEX IKOJTOTHIECKUX
IPyII C Y4ETOM paclpOCTPAHEHUS IITUL B CBOEM PETUOHE.

JlabopamopHhule u npakmuueckue pabomoi

1. ViccnenoBanne BHEUIHETO CTPOEHUS U TIEPHEBOTO MOKPOBA MTHI] (HA MpHUMEpe dyderna
NTUL 1 HA0Opa NephEB: KOHTYPHBIX, ITYXOBbIX U ITyXa).

2. UccnenoBanre 0COOEGHHOCTEH CKelleTa MTHIIBL.

Mnekonumarowue. OOmas xapakrepuctuka. Cpenbl >XU3HU MIEKOMUTAIONIUX.
OC0OEHHOCTH BHEIIHErO0 CTPOEHUS, CKEJIeTa W MYCKYJAaTypbl, BHYTPEHHETO CTPOCHHUSI.
[Ipoueccel  KU3HEACATENBHOCTU.  YCIOXHEHHME  HEPBHOW  cucteMbl.  [loBeneHue
MIIeKonUTaronmx. Pa3MHoxxeHre u pazsurue. 3a00Ta 0 TOTOMCTBE.

IlepBo3Bepu. OpnHompoxoansle (sineknaayumme) u Cymuarble (HU3IIME 3BEpHU).
[Tnanentapuble Miekonurammue. MHorooOpasue Mmiekonutammux. HacekomosiHbie u
Pykokpeutbie. I'poi3ynbl, 3aitnieoOpasubie. Xwumabeie. JlactoHorme u  KutooOpasHsie.
[TapHokonbiTHEIE U HenapHokonbiTHbIE. [Ipumater™. CemeiicTBa oTpsina XHIlHbIE: cOOaubH,
KOLIa4bH, KyHbH, MEJIBEKbU.

3HaueHWE MIICKOMHTAIOIINX B TPUPOJE U JKU3HU 4YelOBeKa. MIeKomuTaroume —
NEPEHOCUMKH BO30yAMTEeNe omacHeiXx 3abosneBaHuil. Mepbsl OOpbOBI C TPHI3yHAMH.
MHuoroo0Opa3zne MIIEKOTTUTAIOIINUX POJHOTO Kpasl.

*Usyuatorcs 6 OTpsAI0B MIEKOMUTAIONINX HA MIPUMEPE ABYX BUIOB M3 KAKIOTO OTpsia
10 BBIOOPY YUMTEJIS.

JlabopamopHule u npakmuueckue pabomsi

1. UccnenoBanre 0cOOCHHOCTEHN CKeleTa MICKOUTAOIINX.

2. UccnenoBanue 0cOOCHHOCTEN 3yOHOM CHUCTEMBI MIIEKOTTUTAIOIIINX.

Pa3BuTHe :KNBOTHOTO MHpa Ha 3emJie

DBOJIIOIIMOHHOE PAa3BUTHE XUBOTHOTO MHpa Ha 3emie. YCJIOKHEHHE >KHUBOTHBIX B
mpoiiecce ABOJONMU. JlOKa3aTenbCcTBa HBOJNIOIMOHHOTO PAa3BUTHUSL JKUBOTHOTO MHpA.
[Taneonronorusi. Vckonmaemple OCTaTKW KUBOTHBIX, HUX H3yueHUE. MeToabl H3yueHUs
HCKOIAaeMbIX OCTaTKOB. PecTaBpaiust IpeBHUX KUBOTHBIX. «KHUBBIE NCKOMTAEMBIE) KUBOTHOTO
MUpa.

Kusup  xuMBOTHBIX B Bojae. (OIHOKIETOYHbIE JKMBOTHBIE. IIpoumcxoxiaeHue
MHOTOKJIETOUHBIX JKMBOTHBIX. OCHOBHBIC ASTambl BOJIONHH OECTO3BOHOYHBIX. OCHOBHBIC
ATarbl HBOJIFOIIUHU TIO3BOHOYHBIX )KUBOTHBIX. BBIMepIue >KUBOTHBIE.

JlabopamopHule u npakmuueckue pabomaoi

NccnenoBanne UCKOMAEMbIX OCTATKOB BHIMEPIINX KUBOTHBIX.

7KuBOTHBIE B IPUPOAHBIX CO00IIECTBAX

XKuBoTHble U cpeaa oOurtaHus. BiusHue cBera, TeMiepaTypbl U BIAXHOCTH Ha



KUBOTHBIX. [[prciocoOI€HHOCTD JKUBOTHBIX K YCIOBHSIM CPEJIbl OOUTAHMUSL.

[Tonynsauuu >KMBOTHBIX, UX XapaKTepucTUku. OAUHOYHBIN U TPYIIIOBON 00pa3 )KU3HU.
B3aumocBs3u KMBOTHBIX MeXAy co0oil M ¢ ApyruMu opranu3mamu. IluineBbie cBsi3U B
npupoiHoM coodurecTe. [uieBbie ypoBHU, SKOJIOrHUECcKas MUpaMuIa. IKOCUCTEMA.

JKuBOTHBIM MUp NPUPOAHBIX 30H 3eMiIM. OCHOBHBIE 3aKOHOMEPHOCTH PaCIpEECTICHUS
JKABOTHBIX Ha Iu1aHeTe. PayHa.

KvBOTHBIC U YeJI0BEK

Bo3neiicTBre 4enoBeka Ha )KMBOTHBIX B IPUPOJE: NIPSAMOE U KOCBEHHOE. [IpombIcoBEIE
KUBOTHbIE (pHIOOJIOBCTBO, 0XOTa). BeneHue mpombiciia KUBOTHBIX HAa OCHOBE HAY4YHOIO
N0/1X0/1a. 3arpsi3HEHUE OKPYIKAIOIIEH Cpebl.

OpnomamiHvuBanue >KMBOTHBIX. CeleKius, MOPOJbl, MCKYCCTBEHHBIM OTOOp, IUKHE
NpPEAKH JOMAIIHUX >KUBOTHBIX. 3HAYEHHE JOMAIIHUX MWUBOTHBIX B >KU3HH YEJIOBEKA.
XKuBoTHBIE CENbCKOXO3AMCTBEHHBIX Yrouii. MeToabl 60phObI € ) KUBOTHBIMU-BPEIUTEISIMU.

I'opon kak ocobast ICKYCCTBEHHAS Cpejia, CO3/IaHHas YeI0BeKOM. CHHAHTPOITHBIC BUIBI
JKUBOTHBIX. YCIIOBUS WX OOuTaHUs. becrno3BoHOYHBIE W MO3BOHOYHBIC KUBOTHBIE TOPOJA.
Ananranus )KMBOTHBIX K HOBBIM YCJIOBUSAM. PeKkpeallMOHHBIN MPECC HA KUBOTHBIX JUKUX BU
JIOB B YCJIIOBUSIX ropojia. besHaazopHeie foMamHue KxuBOTHbIE. [ InToMHrKU. BoccTaHOBIEHNE
YUCJICHHOCTH PEAKUX BHUIOB KUBOTHBIX: OCO0O OXpaHSIEMbIE NPUPOJIHBIE TEPPUTOPUU
(OOIIT). Kpacnas kuura Poccun. Mepbl coxpaHeHHs KUBOTHOTO MHUpA.

9 knace

YesroBek — 0MOCONMATIBLHBIA BHJL

Hayku o uenoBeke (aHatomusi, (hPU3HONOTHS, TCHXOJIOTHUS, AHTPOIIOJIOTHUS, TUTHEHA,
CaHUTapusl, FKOJIOTHA YeaoBeka). MeToibl U3yueHus: opraHu3Ma 4yesloBeka. 3HaueHue 3HaHuU
0 YeJOoBEeKEe JUIsl CaMOIO3HAaHUSI W COXPaHEHUs 310poBbs. OCOOEHHOCTH YeEIOBEeKa Kak
OMOCOLIMATIBHOIO CYIIECTBA.

MecTo 4YenoBeka B CHCTEME OPraHMYECKOro Mupa. YermoBeK Kak 4acTb NPHUPOJBI.
CucremaTnueckoe IOJIO)KEHHE  COBPEMEHHOTO  uenoBeka. (CXOACTBO  4YelloBeKa €
MiekonuTaroumMu. OTiauuMe YejaoBeKa OT npumaTtoB. JlokazaTenbcTBa KMBOTHOTO
MPOUCXOKICHUA YeIoBeKa. YeoBeK pa3yMHbIil. AHTPOIIOTE€HES, €ro ATanbl. buonornueckue u
conuabHbIe (PaKTOPhI CTAHOBIICHUS YeloBeKa. UenoBeuecKue packl.

CTpyKTypa opranusmMa 4eJIOBeKa

Crtpoenne n XxuMuueckuii coctaB kieTku. OOMEH BEIIECTB U MPEBpPAIlCHUE YHEPTUU B
kjaeTke. MHorooopasue kinetok, ux aeneHue. HykinenHoBble KUCHOTHL. ['eHbl. XpOMOCOMBI.
XpoMocoMHBI Habop. Muto3, Meiio3. CoMatndecKue v noyioBblie KieTku. CTBOJIOBBIE KIETKH.
Turbl TKaHEH OpraHu3Ma YeJIOBEeKa: SMUTENHAIbHBIC, COCTMHUTENbHbBIC, MBIILICYHbIE, HEPBHAS.
CaoticTBa TKaHel, ux pyHkiuu. Opransl U cucTeMbl opraHoB. OpraHusM Kak €IMHOE IIENoe.
B3anMocCBs3b OPraHoB ¥ CUCTEM KaK OCHOBA TOMEOCTa3a.

JlabopamopHhule u npakmuueckue pabomoi

1. 3yuenune KIETOK CIM3UCTON 000JI0UYKH MOJOCTH PTa YEIOBEKA.

2. 3yueHrne MUKPOCKOITMYECKOTO CTPOEHUS TKaHel (Ha rOTOBBIX MUKpoOIpenaparax).

3. PacrioznaBaHue opraHoB U CUCTEM OPraHOB YesloBeKa (10 Ta0IuIaMm).

HeiliporymopaJjbHasi peryJasiuust

Hepsnas cuctema yenoBeka, €€ opraHu3anus U 3HadeHue. HelipoHbl, HEPBbI, HEPBHBIE
y31bl. Peduiekc. Pegnexropnas myra.

PeuenTopsl. JIByxHelpoHHbIE U TpEXHEHPOHHBIE pedekTopHble Ayru. CIUHHOW MO3T,
ero crpoenue u (GyHkiuu. Pediekcel cnuHHOTO Mo3ra. I'0JOBHOW MO3T, €ro CTpOCHHUE U



¢bynkuuu. bonpmme noiny-mapusi. Peduekcel rogoBHoro mo3ra. besycnoBHbie (BpokKIEHHbIE)
U YCIIOBHBIE (TPUOOPETEHHDBIE) PEPIICKCHI.

Comarnyeckass HepBHas cucTema. BeretaruBHas (aBTOHOMHAs) HEpPBHAas CHCTEMA.
Hepshas cucrema xak eaunoe menoe. Hapyiienus B paboTe HEpBHOM CUCTEMBI.

I'ymopanbHas perynsiuusi GyHKUMA. DHIOKpUHHAs cuctema. JKene3bl BHYTpPEHHEH
cekpenuu. XKene3bl cMelIaHHOM ceKpelru. [ OpMOHBI, MX POJIb B PETryJISLUN PU3NOIOTUIECKIX
dbyHkmMii opranusma, pocta u pa3BuTus. Hapymenwe B padoTe SHIOKPUHHBIX KeEINEs.
OcobeHHOCTH PeIIEKTOPHON U TyMOpaIbHOU pery sty (GyHKIIUM OpraHu3Ma.

JlabopamopHhule u npakmuueckue pabomoi

1. 3yueHue rojJoBHOr0 MO3ra 4esioBeka (1o MyJiskam).

2. 3y4yeHue n3MeHeHHs pa3Mepa 3payka B 3aBUCUMOCTH OT OCBEIIEHHOCTH.

Omnopa u ABUKeHHE

3HaueHUE OMOPHO-ABUTATENBHOTO annaparta. CKeJeT 4elloBeKa, CTPOEHUE €ro OTIEIOB
u ¢pynkuuu. Koctu, ux xumudeckuid coctas, ctpoeHue. Tumbl kocteil. Poct koctell B MHY 1
tonuuHy. Coennnenue kocren. Ckenet rojoBel. Ckener TynoBuiia. CKelleT KOHEUHOCTEN U
ux mosicoB. OCOOEHHOCTH CKelleTa YeJIOBeKa, CBSI3aHHbIE C MPSMOXOXKICHHUEM H TPYJIOBOU
JEATEIbHOCTHIO.

Mpimeunas cuctema. CTtpoeHHe W (YHKIIMM CKEJIETHBIX MbIm. Pabora MbImir:
CTaTU4yecKas W JUHAMHYECKAas; MBIIIIbI CTUOaTen M pa3rudarenu. Y TOMIIEHUE MBbIIIIL.
['mnoguuaamus. Posb nBUraTeIbHOM aKTUBHOCTH B COXPAHEHUU 3I0POBBSI.

Hapymenuss onmopHO-IBUTaTEIbHOW CUCTEMBI. BO3pacTHbIE M3MEHEHHSI B CTPOCHUH
kocre. Hapymenue ocanku. IIpemynpexneHue MCKpUBIEHUS IMO3BOHOYHMKA U Pa3BUTUSA
wiockoctonusi. Ilpodumnaktuka TpaBmatusma. IlepBas momomp NHpuU TpaBMax OMOPHO-
JIBUTaTEJILHOIO amnmapara.

JlabopamopHhvie u npakmuueckue pabomsi
. UcciienoBanne CBOMCTB KOCTH.

. I3yuenue ctpoeHust Koctei (Ha MyJsbKax).

. I3yueHue cTpoeHusi HO3BOHKOB (Ha MYJIsKax).

. Onperenenrie THOKOCTH MTO3BOHOYHHKA.

. I3mMepeHne Macchl ¥ pocTa CBOEro OpraHu3Ma.

. I3ydeHue BIUSHUSA CTATUYECKOM U JUHAMUYECKON HArpy3Ky Ha yTOMJICHUE MBI,
. BeIsIBIIEHME HApyILIEHUS] OCAaHKH.

. Onpenenenre NpU3HAKOB IUIOCKOCTOIHS.

. OkazaHue nepBoil MOMOIIM MPH MOBPEKICHUN CKEIETa U MBIIIILI.

O 031N LN B~ W —

BHyTpeHnHsisi cpeaa opranusma

Buytpennsis cpega u e€ ¢ynkuuu. DoOpMEHHBIC SJIEMEHTHI KPOBH: IPUTPOIHTHI,
JEUKOLUTHI U TPOMOOLMTBL. ManokpoBue, ero npuinuHbl. KpacHslii KOCTHBIN MO3T, €70 pOJIb B
opranusme. Ilnazma kpoBu. IlocTossHCTBO BHYTpeHHEH cpennbl (romeoctas). CBEpThIBaHUE
kposu. ['pynmsl kpoBu. Pesyc-daxtop. [lepenuBanue kposu. JJonopctso.

NmMmynuter u ero Buabl. DakTopbl, BIUAIOIME Ha UMMYHUTET (IIPHOOpETEHHBIE
UMMYHOAEC(PULIUTHI): paJdallMOHHOE OO0JlydeHHEe, XUMHUYECKOE OTpaBJIEHUE, TOJOJaHHe,
BOCTHaJieHue, BUpycHbIe 3a00ieBanust, BUY-undexkuus. Bunoukosas xenesa, numdaTnueckue
y37bl. BakiuHel 1 teuedHble chiBOpoTKHU. 3HaueHue padort JI. Ilactepa u U. 1. MeunukoBa no
U3Y4YCHUIO0 UMMYHHTETA.

JlabopamopHule u npakmuueckue pabomoi

N3y4yeHne MUKPOCKOIIMYECKOTO CTPOEHUS KPOBU YEJIOBEKA U JIATYIIKH (CpPaBHEHHE).



KpoBooOpamenue

Opransl  kpoBooOpamieHusi. CrtpoeHue u pabota cepauna. ABTOMATH3M CepALa.
CepaedHblii UK, €T0 ATUTEIBHOCT. bObIION 1 Manblii Kpyru KpoBooOparieHus. [[Brxenue
KpoBH 1o cocyaam. [lynbc. JIumdaruueckas cucrema, TMMQPOOTTOK. Perynsuus aesrenbHOoCTH
cepalla U COCyloB. ['MrueHa cepaedHo-coCyaucTor cucteMsl. [Ipodwraktuka cepaedHo-
cocyucThIX 3a0oseBanuil. [IepBasi moMoIb Npu KPOBOTEUEHUSIX.

JlabopamopHule u npakmuueckue pabomoi

1. I3MepeHre KpOBSIHOTO JTaBJICHHS.

2. OmpeneneHue Iylbca W 4YHCIA CEPJACYHBIX COKpAlleHUWH B MOKOE M TMOCIe
JO3UPOBAHHBIX (PU3NUECKUX HATPY30K y YEJIOBEKa.

3. IlepBast moMoOIIb IPH KPOBOTEUEHUSIX.

JAbIxanue

Jpixanue u ero 3HaueHwe. Oprasbl apixaHus. JI€rkuwe. B3auMocBs3b CTpoeHuUs u
¢byHkuuid opraHoB AbixaHusi. ['a3000MeH B n€rkux W TKaHsgX. JKu3HeHHass EMKOCTb JIETKUX.
Mexanu3Msbl AbIxaHus. [[pIxaTesbHble IBHKEHUS. Perysinus AbIXaHus.

Wudexkunonnsie 601e3HY, Mepeaaroluecs yepe3 Bo3ayX, MpeaynpexaeHne BO31yIIHO-
KanenbHbIX nHpekuil. Bpen tabakokypenus, ynoTpeOaeH sl HAPKOTUYECKUX U IICUXOTPOITHBIX
BemecTB. Peanumanusa. OxpaHa BO3IymIHOW cpenpl. OkazaHWe NOEPBOM IMOMOIIM MPH
MIOPAKEHUU OPTaHOB JbIXaHMUS.

JlabopamopHhule u npakmuueckue pabomoi

1. I3amepenne o0xBata rpyTHOM KJIETKU B COCTOSIHUH BJIOXA U BBII0XA.

2. OrmpeneneHue YacTOThl JbIXxaHus. BrusHue pa3nuyHbiX (AKTOPOB Ha YacTOTY
JIbIXAHUS.

IIuTanue U nuIIeBapeHHe

[IutarenbHble BelleCTBA W MHILEBbIE NPOAYKTHL. [IuTaHme u ero 3HayeHue.
[TumeBapenune. Opranbl nuIieBapeHusi, uX cTtpoeHue U ¢GyHkiuu. DepMeHTHl, UX POJb B
nunieBapeHud. [luieBapenue B poToBoii mojoctu. 3yObl u yxoj 3a HuMH. [lumeBapenue B
JKEIyJIKe, B TOHKOM M B TOJCTOM KHUIIEYHUKE. BcachlBaHWE NHUTATENbHBIX BELIECTB.
BcaceiBanue Bozpl. [InieBapuTesbHbIE KEIE3bl: IEYEHD U IOJDKETY I0YHAs XKENe3a, X POJIb B
MUIIEBAPECHHH.

MukpoOuoM yenoBeka — COBOKYITHOCTh MHUKPOOPTaHW3MOB, HACEISIOIIUX OPraHu3M
yenoBeka. Perymsius numeBapeHust. MeToapl u3ydyeHus opraHoB nuieBapeHus. Padorsr .
I1. ITaBnosa.

I'mruena nwuranus. IlpenynpexaeHue  TIIUMCTHBIX W KETYJAOYHO-KHIIEYHBIX
3a00JIeBaHUH, MUIIEBBIX OTPaBJICHUHN. BinsHue KypeHus 1 allkoroJisi Ha MUIleBapeHue.

JlabopamopHhule u npakmuueckue pabomoi

1. UccnenoBanue neiicTBrus (PEpMEHTOB CIIOHBI HA KpaxMal.

2. HaGmroienue 1eHCTBUS JKETyJOYHOTO COKa Ha OEJIKH.

OO0OmMeH BelecTB M NpeBpalleHue JHEPTIUH

OOmeH BemiecTB W MpeBpallieHUe dHEPTHUH B OpraHu3Me 4YenoBeka. [lmacTuueckuit u
sHepreTudyeckuii ooMeH. OOMeH BOJbI U MUHEpaAIbHBIX cojied. OOMeH OeNKoB, YIIeBOJIOB U
KUPOB B opranuzme. Perysius oOMeHa BEIeCTB 1 IPEBPAIICHUS YHEPTHH.

Buramunsl 1 ux ponp st opranusMma. [loctymienune ButamuHOB ¢ numed. CuHTes
BUTAMUHOB B OpraHu3me. ABUTAMUHO3bl M TMHNOBUTAMHHO3bl. COXpaHEHHUE BUTAMHUHOB B
MULIE.

Hopwmpl u pexxum nutanus. PanmonansHoe nmutanue — (GakTop YKPETUIeHUs 30POBbSI.
Hapymienne oOMena BeliecTs.



JlabopamopHvie u npakmuueckue pabomoi

1. MccnenoBanue cocraBa NpoOAyKTOB MUTAHUSI.

2. CocTaBlIeHHE MEHIO B 3aBUCUMOCTHU OT KAJIOPUMHOCTHU TUILIH.

3. CrocoObl cOXpaHEeHUs] BATAMUHOB B MUIIEBBIX MPOTYKTaX.

Kowxa

Crpoenue u pynkuun koxu. Koxa u e€ mpousBognbie. Koxa u Tepmoperysuusi.
Bnusinue Ha kKoxy (DakTOpPOB OKpYKAIOIIEH CPEIbL.

3akanuBanue M ero poib. CrnocoObl 3akaluBaHWs OpraHu3ma. [uUrueHa Koxw,
TUTHeHHYecCKrue TpeOOBaHUS K oJiexk1e U 00yBU. 3a00JeBaHUS KOXKHU U UX MPerLyHpexaeHusl.
[Mpodunaktuka W mepBas NOMOIIb IPU TEIJIOBOM M COJHEYHOM yAapax, O0XOrax u
00MOpOKEHUSX.

JlabopamopHhule u npakmuueckue pabomoi

1. MccnenoBanue ¢ MOMOIIBIO JIYITbl ThUIbHOM Y JAJJOHHOW CTOPOHBI KUCTH.

2. OnpenesieHne JKUPHOCTU PA3JIMYHBIX YYACTKOB KOKH JIMIIA.

3. Onucanue Mep 1o yX0/1y 3a KOKEW 1A U BOJIOCAMH B 3aBUCUMOCTU OT THUIIA KOXKHU.

4. Onucanue OCHOBHBIX THTUEHUYECKHUX TPEOOBAHUHN K OJIeXk /1€ U O0YBH.

Broigenenue

3HaueHnue BoiaeneHus. Opransl BeiaesneHus. Opranbl MOYEBBIAECIUTEIBHON CUCTEMBI, UX
cTpoeHue u QyHkuH. Mukpockonuyeckoe crpoenue nouku. Hedppon. O6pa3oBanue Mouu.
Perynsuus MO4€00pa30BaHUs 51 MOYEHUCITY CKAaHUSI. 3aboneBaHus OpraHoB
MOYEBBIIAECIUTEIBHON CUCTEMBI, HX TPEAYTIPEKICHNUE.

JlabopamopHvie u npakmuueckue pabomsi

1. OnpeneneHre MECTONOMOXKEHUS MOYEK (HA MYJISIKE).

2. Onucanne Mep MpoGUIaKTUKHA 00JIE3HEH IMOYeK.

Pa3vmHoO:KeHMe U pa3BUTHE

Opranbl penponaykiuu, ctpoenue u ¢yHkuuu. [lonoseie >xenessl. [lomoBbie KIIETKH.
OmnonotBopenue. BHyTpuyTtpoOHOe pasButue. BnmsHue Ha SMOpHOHAIBLHOE pPa3BUTHE
dakTopoB okpyxatomiei cpenapl. Ponwl. Jlakrammsa. Poct u pasButue pe6énka. IlomoBoe
co3peBanue. HacnenoBanue npu3HakoB y uenoBeka. Hacnencrsennbie 00J1€3HU, UX TPUUUHBI U
npeaymnpexaenne. Habop xpomocoM, moIoBbIE XPOMOCOMBI, TeHBI. POJIh TeHETHUECKMX 3HAHUN
JUTS TUTAaHUPOBaHUS ceMbu. MH(peknu, nepeaaronmecs noJoBbIM My TEM, UX MPO(UITAKTHKA.

JlabopamopHule u npakmuueckue pabomsi

Ornucanre OCHOBHBIX Mep 10 MpodunakTuke NHPEKIIMOHHBIX BUPYCHBIX 3a00JICBaHUN:
CIIN/I u remaTur.

OpraHbl 4YyBCTB M CEHCOPHbIE CHCTEMBbI

Opranbl 4yBCTB U UX 3HaueHUE. AHanu3atopbl. CEHCOpHBIE CHUCTEMBI. 1 1a3 U 3peHue.
Ontuyeckas cuctema 1iaza. Cerdarka. 3pUTENbHBIE PELIENTOPhI. 3PUTEIHLHOE BOCIPHUSATHE.
Hapyienus 3peHus u ux npuyuHsl. [ Mrnesa 3peHusl.

VYxo0 u cnyx. CtpoeHne u (PyHKIMH opraHa ciyxa. MexaHu3Mm paboThl CIyXOBOTO
aHanuzatopa. CiiyxoBoe Bocnpusitue. Hapylienus ciyxa u uX NpuduHbl. [ irueHa ciyxa.

Opranbl paBHOBECHs, MBIILIEYHOTO YYBCTBAa, OCS3aHMs, OOOHSHHA U BKyca.
B3aumonenicTBrue CEHCOPHBIX CUCTEM OpraHU3Ma.

JlabopamopHule u npakmuueckue pabomoi

1. Onpenenenne OCTPOTHI 3pEHUS Y YETIOBEKA.

2. V3yueHue cTpOeHUs1 opraHa 3peHusi (Ha MyJIsKE U BIIaKHOM IIperaparte).

3. N3ydeHue cTpoeHus opraHa ciayxa (Ha MyJspKe).

IToBenenue U ncuxuka



[lcuxuka u nosenenue yenoBeka. [lorpeOHOCTM ¥ MOTUBBI moBenaeHus. ColualibHast
00yCJIOBIIEHHOCTb MOBE/ICHUs YesioBeka. PeduiekTopHas Teopus noseaeHus. Briciias HepBHas
NesATeNbHOCTh YenoBeka, padoTel . M. Ceuenona, 1. I1. [TaBnoBa. Mexanu3m oOpa3oBaHus
ycloBHBIX pediekcoB. Topmorxkenue. JlunamMmuyeckuii crepeotu. Posib TOpMOHOB B IOBEICHUH.
HacnencrBennble 1 HEHAcHEACTBEHHbIE  MPOTPaMMbl  IOBEJCHHUS Yy  YEJOBEKa.
[TpucniocoOUTENbHBIN XapaKkTep MOBEACHUS.

IIepBas u BTOpas curHasibHble cucTteMbl. [lo3HaBaTenbHas AeATEIbHOCTE MOo3ra. Peus u
MmplieHue. [lamsate u BHHUMaHue. Omoumu. MHAWBUAyadbHBIE OCOOCHHOCTH JUYHOCTH:
CHOCOOHOCTH, TEMIIEPAMEHT, XapaKTep, 0AAPEHHOCTh. TUITbI BBICIIEH HEPBHOM IEATEIBHOCTH U
temnepaMmenTa. OcoOEHHOCTH TICHUXUKU 4delioBeka. ['mrueHa (Qpu3amueckoro M yMCTBEHHOI'O
Tpyaa. Pexum tpyna u otasixa. CoH u ero 3HaueHue. ['uruena cha.

JlabopamopHhule u npakmuueckue pabomoi

1. U3yuenune kpaTKOBpEMEHHOW aMSTH.

2. Onpenenenre 00bEMa MEXaHMYECKOMN M JIOTHICCKON TTaMSsITH.

3. Onenka copMHUPOBAHHOCTH HABBIKOB JIOTHYECKOTO MBIIIJICHUS.

Ye10BeK U OKpYy:Kaomias cpeaa

YenoBek 1 OKpy karolias cpefa. IKojaorudeckue (HakTopbl U UX JICUCTBHE HA OPTaHU3M
YeJIoBEKa. 3aBUCHMOCTb 3J0pPOBbS YEJIOBEKA OT COCTOSHHS OKPYXAOIIEH Cpensl.
Mukpoxkaumar xKuiblx nomenieHuil. CooroieHre npaBuil OBEICHUS B OKpPY KalollIel cpenie, B
ONACHBIX M YPE3BbIYANHBIX CUTYAIUIX.

310pOBbE YEOBEKA KAaK COLMAJIbHAS LEHHOCTb. MDakTophl, HAPYLIAIOMIUE 3I0POBBE:
TUMOANHAMHUS, KypeHUE, YHOTpeOJeHHe ajKoroJisi, HApKOTHKOB, HecOallaHCUPOBAHHOE
IIUTaHUE, CTPECC. YKPEIUICHHWE 3J0pPOBbA: AyTOTPEHUHI, 3aKaJMBaHWE, JBUTATEJIbHAs
aKTUBHOCTh,cOalancupoBaHHoe nuTanue. KynbTypa oTHOIIEHUS K COOCTBEHHOMY 370POBBIO U
3I0POBBIO OKPYIKarOIIMX. BceMupHas opranuzanysi 34paBoOXpaHEHHUS.

YenoBek kak 4actb Ouocdepbl 3emin. AHTPONOTEHHbIE BO3JIEHCTBUS Ha TPUPOLY.
VYpb6auuzanus. [{usunuzarmms. TexHoreHHbIC UI3MEHEHUS B OKpYyKatoiei cpeae. CoBpeMeHHbIE
r100anbHbIe JKOJOTHYECKHE NpoOJieMbl. 3HAUY€HHWE OXpaHbl OKPYKAIOIIEH cpenbl uis
COXpaHEHMS 4YEJIOBEUECTBA.

IIJTAHUPYEMBIE PE3VIJIbTATBI OCBOEHU A YUEBHOT'O ITPEJIMETA

«B1OJIOT'MA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

OcBoenne yueOHOro mnpeamera «buonorus» Ha YpPOBHE OCHOBHOIO 0OIIEro
oOpazoBaHusi  JOJDKHO ~ oOecrmieyuBaTh  JOCTHXKEHHME  CIEAYIOIIMX  JIMYHOCTHBIX,
MeTanpeMETHbIX U MPEIMETHBIX 00pa30BaTeIbHbIX PE3YJIbTATOB:

JIMYHOCTHBIE PE3VJIbTATHI

IIpy  oueHMBaHMM  JIMYHOCTHBIX  pE3yJbTaTOB  HEOOXOAMMO  OOECHEedYHTh
WHIMBUYalTU3allMI0 3TAalHOCTU OCBOEHHUS 00pa30BaTENbHBIX pE3yJbTaTOB B CBS3U C
HEPaBHOMEPHOCTHIO U OCOOEHHOCTSIMU pa3BuTui 1KoibHUKA ¢ PAC. B cuity ocobenHocTel
JUYHOCTHOTO Pa3BUTHS AOCTH)KEHHE JaHHBIX pe3ybTaToB oOydarommumucs ¢ PAC He Bcerna
BO3MOKHO B TIIOJIHOM OOBbEME€ Ha 3Tane OCHOBHOTO OOy4YeHHs B WIKOJIE, MO3TOMY
PEKOMEHIyeTCsS OIICHUBATh WHAMBUAYAIbHYIO AMHAMUKY MPOJBIXKEHUS OOydYarolierocs B
JTAHHOM 00JIaCTH.

[TarproTnyeckoe BOCIHUTAHUE:

* OTHOILIEHUE K OMOJIOTUH KaK K BaKHOM COCTaBIISAIONIEN KYJIbTYPbl, TOPIOCTh 3@ BKJIAJ
POCCHICKHX M COBETCKMX YUEHBIX B pa3BUTHE MUPOBOW OMOJIOTUYECKON HAYKHU.



I'paxxnanckoe BOCHUTAHUE:

* TOTOBHOCTh K KOHCTPYKTHMBHOW COBMECTHOW JEATEIBHOCTA IIPU BBINOJHEHUU
MCCIIEIOBAHUI U TPOEKTOB, CTPEMIICHUE K B3aMMOTIOHUMAHUIO U B3aMMOIIOMOILIH.

JIyXOBHO-HPaBCTBEHHOE BOCIUTAHHUE:

* TOTOBHOCTb OLIEHUBATh TOBEICHUE U MIOCTYIIKH C IO3ULMY HPABCTBEHHBIX HOPM U HOPM
DKOJIOTUYECKOMN KYJIbTYPHI;

* IOHMMAaHKUE 3HAYMMOCTH HPABCTBEHHOT'O ACIIEKTA ACATEIbHOCTH YEIIOBEKA B MEIULIHE
1 OMOJIOTHH.

DCTeTUYECKOE BOCIIUTAHUE:

* IOHUMAaHUE PO OMOJIOTHUHU B (DOPMHUPOBAHUHN ICTETHUECCKOUN KYJIbTYPhI IMYHOCTH.

[leHHOCTH HAY4YHOTO MTO3HAHUS:

* OpHUEHTAllUS HAa COBPEMEHHYIO CHUCTEMY HAYUYHBIX MPEACTABICHUM OO0 OCHOBHBIX
OMOJIOTMYECKUX 3aKOHOMEPHOCTSX, B3aMMOCBSI3SX 4YEJIOBEKA C MPUPOJHONM M COLUAIBLHOU
cpenou;

*IOHUMaHHKE POJIM OMOJIOTUYECKON HAYKU B (POPMUPOBAHUH HAYYHOTO MHPOBO33PEHUS;

* pa3BUTHE HAYYHOU JHO0O3HATENBHOCTH, UHTEPECA K OMOJIOTMUECKON HayKe, HABBIKOB
UCCIIE0BATEIBCKON JIEATEIIbHOCTH.

@OopMHUPOBAHUE KYJIbTYPbI 310POBBS:

* OTBETCTBEHHOE OTHOLIEHHE K CBOEMY 3/I0POBbIO M YCTAaHOBKA Ha 3J0pOBBIM 00pa3
YKU3HH (3I0pOBOE MUTaHKE, COOJII0IEHNE TUTUEHUYECKUX MPABUII U HOPM, COAlaHCUPOBaHHBIN
PEXUM 3aHATUN U OTIIbIXA, PETyJIsipHas pusndecKkass akTUBHOCTb);

* OCO3HAHHE MOCIIEACTBUIN U HEMPUATUE BPEAHBIX MPUBBIUEK (YIIOTPEOIEHUE aIKOT OIS,
HApPKOTHKOB, KypeHHUE) U UHBIX (hOpM Bpeaa sl PU3NIECKOTO U TICUXHUECKOTO 3/I0POBbSI;

* coOmro/ieHue MpaBuil 0€30MaCHOCTH, B TOM YMCJI€ HABBIKM 0€30MacHOr0 TMOBEACHHUS B
MIPUPOIHOM CPENE;

* cOpPMHUPOBAHHOCTH HaBbIKA PEICKCUHU, YIIPABICHUE COOCTBEHHBIM AMOIIMOHATHHBIM
COCTOSTHUEM.

TpyoBoe BOCIIUTAHUE:

* aKTUBHOE YYacTHE B PEIICHUU TPAKTUUECKUX 3a7a4 (B paMKaxX CEMbH, IIIKOJIbI, TOPOJIa,
Kpasi) OHOJIOTHUECKOW M DKOJIOTHYECKOW HAMpaBIEHHOCTH, WHTEPEC K MPAKTHIECKOMY
U3YYEHUIO PO ECCHiA, CBSI3aHHBIX C OMOJIOTHEH.

DKOJIOTUYECKOE BOCITUTAHUE:

* OpMEHTAIIUS Ha IPUMEHEHHE OMOJOTUYECKUX 3HAHUM TPU PEIICHUH 3a7a4 B 001acTH
OKPYXKaroLIen Cpebl;

* OCO3HAHHUE IKOJIOTHUECKUX NMPOOJIEM U MyTEN UX pEUICHUS;

* TOTOBHOCTh K YYaCTHIO B MPAKTUYECKOM JIEATEIBHOCTH 3KOJIOTHYECKOU
HaIPaBJICHHOCTH.

AnanTanus oOy4aromerocsi K U3BMEHSIOUUMMCS YCIIOBUSM COLMAIIBHOW M MPUPOTHOM
Cpenpl:

* QJICKBAaTHAs OLICHKA U3MEHSIOLIUXCS YCIOBUM;

* IPUHATHE pelIeHUs] (MHIUBUAYAJIbHOE, B TPYIINE) B U3MEHSIOIIMXCS YCIOBHUSX Ha
OCHOBaHHH aHaJIN3a OMOIOTHYECKOM HH(GOpMAIIHH;

* [UTAHUPOBAHME JEHCTBUIM B HOBOM CUTyallMM Ha OCHOBAaHUU 3HAHUI OMOJOrHMYECKUX
3aKOHOMEPHOCTEM.

METAITPEMETHBIE PE3VJIbTATHI

YHuBepcaJbHbIe MO3HABATEJIbHbIE 1eHCTBUSA

bazoBrbie noruueckue 1eMCTBUS:



* BBISBJISITH M XapaKTePU30BaTh CYIIECTBEHHbIE MPU3HAKH OMOJIOTHUYECKUX OOBEKTOB
(s1BIEHMIN);

* YCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KIaCCHUPUKAIMK OUOJIOTMYECKUX O0OBEKTOB
(SIBJIEHUH, MPOLIECCOB), OCHOBAHUS i1 OOOOIIEHU U CPaBHEHHS, KPUTEPUU MPOBOAUMOTO
aHaJIN3a;

* ¢ y4€TOM MpeaIOKEHHON OMOJOTHYECKON 3a/ladydl BBISIBIATH 3aKOHOMEPHOCTH U
NPOTUBOpEUHsT B paccMaTpuBaeMbIX (akTax W HAOMIOACHUSX; MpeliaraTb KPUTEPUH IS
BBISIBJICHMS 3aKOHOMEPHOCTEN U IPOTUBOPEY N,

* BBUBIATH JeduUUTHl HHDOpPMALMU, JaHHBIX, HEOOXOAUMBIX [UISI pPELICHUS
NOCTABJICHHOM 33/1a4;

* BBISIBJISITH IPUYMHHO-CJICICTBEHHBIE CBSI3U MIPU U3YUCHUH OMOJIOTUYECKUX SBJICHUHN U
NpOLIECCOB; JeNiaTb BBIBOABI C  HCIOJB30BAHUEM JICAYKTUBHBIX U  UHAYKTHUBHBIX
YMO3aKJIIOUEeHUH, YMO3aKIIOUEHUN IO aHAIOTUU, (OPMYJIMPOBATH TUIIOTE3bI O B3AUMOCBSI3SX;

* CaMOCTOSITEIPHO BBIOMPATH CMOCOO pemICHHS Y4eOHOW OMOJIOTHYECKON 3amadu
(cpaBHHMBaTh HECKOJIBKO BapHAHTOB PEIICHMsI, BHIOMPATh HanOOJIee MOAXOAAIINNA C YIETOM
CaMOCTOATEIIbHO BbIJICJICHHBIX KPUTEPUEB).

ba3zoBsie nccnenoBaTenbCKue A€UCTBYS:

* UCIIOJIH30BaTh BOMPOCHI KaK UCCIIEI0BATEIbCKUNA HHCTPYMEHT MO3HAHUS;

* popMyIUpPOBATH BOMPOCHL, (PUKCUPYIOIINE pa3phiB MEXKTY PEATbHBIM U KeIaTeIbHBIM
COCTOSIHUEM CUTYyaIluH, 00BbEKTa, U CAMOCTOSTEIbHO YCTAaHABIMBATH HCKOMOE U JIAHHOE;

* (GopMHpOBAThH TUIIOTE3Y 00 NUICTUHHOCTH COOCTBEHHBIX CYXKJIEHUH, apryMEHTHUPOBAThH
CBOIO [103ULINI0, MHEHHUE;

* IPOBOJUTH MO CaMOCTOSITEILHO COCTABJIEHHOMY IUIaHy HAaOJIOJIEHUE, HECIIOKHBIN
OMOJIOTUYECKUN IKCIIEPUMEHT, HEOOBIIIOE UCCIEAOBAHUE IO YCTAHOBJICHUIO OCOOCHHOCTEH
ouonornueckoro o0OwvekTa (Tpolecca) W3YyYeHHUs, NPUYUHHO-CIEICTBEHHBIX CBs3ed U
3aBUCUMOCTEH OMOJIOTMUECKUX 00BEKTOB MEXKTy COOOM;

* OLICHMBATh HA MPUMEHUMOCTh U JJOCTOBEPHOCTHh MH(OpPMAIUIO, MOTYYECHHYIO B XOJI€
HAOJIIOICHUS M DKCTIEPUMEHTA;

* CcaMoCTOSITeNbHO (opMynHpoBaTh 000OIIEHUS ¥ BBIBOABI 10 pe3yJbTaTam
MIPOBENEHHOTO HAOIIOICHUS, DKCTIEPUMEHTA, BJIaJIETh MHCTPYMEHTAMU OIICHKH JJOCTOBEPHOCTH
TIOJTYYCHHBIX BBIBOJIOB M 00OOIICHUH;

* IPOTHO3UPOBATH BO3MOYKHOE JlajbHEHIIIEE Pa3BUTHE OMOJIOTMUYECKHX MPOLIECCOB U UX
MIOCJIC/ICTBYS B @aHAJIOTUYHBIX UM CXOJIHBIX CUTYAIUsX, a TaK)KE€ BBIIBUTATh MPEANOI0KEHUS
00 WX pa3BUTUU B HOBBIX YCIOBUAX U KOHTEKCTaX.

Pa6ora c nndopmarnmeii:

* IPUMEHSTh Pa3IUYHbIE METOIbI, MHCTPYMEHTHI M 3aIpPOCHl MPHU TMOUCKE W 0TOOpe
OMoIOrMuecKoil MHPOPMAIMK UM TaHHBIX U3 UCTOYHHUKOB C YUETOM NPEJI0KEHHON yueOHO!
OHMOJIOTUYECKOH 3aauu;

* BEIOMpATh, AHAIM3UPOBAThH, CHCTEMATU3UPOBATH U MHTEPIPETUPOBATH OMOJIOTUYECKYIO
uHGOPMAITUIO PA3IMYHBIX BUIOB U (DOPM MPEICTaBICHHUS;

* HAXO/AUTh CXOIHBIE aApTyMEHTHI (MIOATBEPKIAIOIIME UIT OITPOBEPTaloLIUe OJIHY U Ty K€
U7ICI0, BEPCHIO) B PA3IMUHBIX HH(POPMAITMOHHBIX UICTOYHUKAX;

* CaMOCTOSATEIBHO BBIOMpATh ONTHUMAJbHYIO (OpMY MpeacTaBiIeHHUs UHPOpPMALUHU U
WUTIOCTPUPOBATH PEIIaeMble 3a7a4l HECIOKHBIMU CXEMaMH, TMarpaMMaMu, THOU rpadukoi u
UX KOMOMHAIIUSAMU;

* OIICHUBATH HAJIEKHOCTh OMOJIOTHYECKON MH(POPMAIIHH TI0 KPUTEPHUSM, MPEATI0KECHHBIM
y4HUTENIEM WK CPOPMYIUPOBAHHBIM CAMOCTOSITENBHO;



* 3allOMHMHATh U CUCTEMATU3UPOBATH OMOJOTUYECKYIO HH(DOPMAIIHIO.

YHuBepcanbHble KOMMYHUKATUBHBIC JEHCTBUS

Hapymenune oOmenus sBisercs 0a30BbIM — HapylUIeHHEM TIpU  pacCTpoiCTBax
ayTUCTUYECKOTO CIEKTpa, IO03TOMY JOCTIKEHUE JaHHBIX pPe3yJbTaTOB MOXKET ObITh
3arpynneno s oOydaromuxcsi ¢ PAC. Ilpu ouenuBanuu oBnaaenus YYJl B obnactu
«OO0mieHuey» ciaeayeT OleHUBATh WHAUBHUYalIbHBIE PE3YJIbTAThl U JMHAMUKY (DOPMUPOBAHUS
naHHbIX Y'Y ]l y oOydarommxcs.

OO0wenue:

* BOCHpUHUMATh M (OPMYIHpPOBATh CYKIEHHUS, BBIpaKaTh SMOLUH B Ipolecce
BBITMIOJTHEHUS TPAKTHUECKUX U Ta00PaTOPHBIX paboT;

* BbIpaxkaTh ce0s (CBOIO TOUKY 3PEHHUSI) B YCTHBIX M MUCbMEHHBIX TEKCTaX;

* pacno3HaBaTh HeBepOaJbHBIE CPENICTBA OOIICHMS, TOHUMATh 3HAYEHUE COLIMAIIbHBIX
3HAKOB, 3HATh U PACIIO3HABATH MPEANOCHIIKYA KOH(DIUKTHBIX CUTYalMH U CMATYaTh KOH(IJIUKTHI,
BECTH MEPETOBOPBHI;

* IOHUMAaTh HAMEPEHHS APYTHX, MPOSIBIATh YBAKUTEIBHOE OTHOIICHUE K COOECETHUKY
U B KOPPEKTHOU (hopMe (OpMyIUPOBATH CBOM BO3PAKECHHUS,

* B XOJI€ AMAaJora W/WiM JUCKYCCHM 33a/JaBaTh BOMPOCHI MO CYIIECTBY 00CYX)AaeMou
OMOJIOTHYECKOM TEMBI U BHICKA3bIBATh UJICH, HAIIEJIEHHBIC HA PEIICHHE OMOJIOTMYECKON 3a/1auu
U MoJiep>KaHue 6J1aroKenaTeIbHOCTH OOIICHHUS,

* COIIOCTaBIIATh CBOM CYXACHUS C CYXICHUSAMH JPYyTHX YYaCTHHKOB JHAJIOra,
00HapyKMBaTh Pa3IMIUE U CXOACTBO MO3ULIUN;

* nyONIMYHO WPEICTABNIATH PE3YJbTAThl BBIMIOJHEHHOIO OHMOJIOIMYECKOTO OIbITa
(3KCIIEpPUMEHTA, UCCIIEOBAHUS, IPOEKTA);

* CaMOCTOSITEIHLHO BBIOMPATh (OpMAT BHICTYIUICHUS C YU4ETOM 3a/lay MPE3CHTAIUU U
0COOCHHOCTEH ayJUTOPUU U B COOTBETCTBUM C HUM COCTABIISAITh YCTHBIE U MTUCbMEHHBIE TEKCThI
C UCIIOJIb30BAaHNEM WIITIOCTPATUBHBIX MATEPUAIIOB.

CoBmecTHas IeITeIBHOCTD (COTPYTHHYECTRBO):

* TIOHMMAaTh U KCIOJIb30BATh MPEUMYIIECTBA KOMAHIHON U WHAMBUAYAIbHON PabOTHI
IpU PELIEHUU KOHKPETHON OMOJormyeckoil mnpoOsiemMbl, OOOCHOBBIBATH HEOOXOAUMOCTH
NPUMEHEHUSI TPYMNMOBBIX (OPM B3aMMOJICHCTBUSA TPH PEHICHUU TMOCTABICHHON Yy4YeOHOU
3a7a4y;

* IPUHUMATh LEJIb COBMECTHOM AEATEIBHOCTH, KOJUIEKTUBHO CTPOUTH AEHUCTBHS IO €€
JOCTIDKEHUIO: PACIpeNeNsiTh POJH, JTOTOBAPUBATHCSA, OOCYX AAaTh MPOIECC W PE3YJbTAT
COBMECTHOM paboThl; yMETh 0000111aTh MHEHUS HECKOJIBKUX JIFOJIeH, TTPOSBIISITH TOTOBHOCTD
PYKOBOJIUTD, BBIIIOIHATD MOPYUYEHHUS], TOAUUHATHCS,

* [JIAHUPOBATh OPTaHU3AIMIO COBMECTHOW palbOTHI, OMPEACNATh CBOIO POJIb (C yU4ETOM
MPEANOYTCHUI W BO3MOXKHOCTEH BCEX YYACTHHKOB B3aMMOJCHCTBHSI), paCIpeIesaTh 3adaqn
MEXKJy YJI€HaMH KOMaHJbl, y4aCTBOBATh B IPYIIIOBBIX PopMax paboThl (00CyxaeHus, 0OMEH
MHEHHUSIMH, MO3TOBBIC IITYPMBI U UHEIE);

* BBITIOJHATH CBOIO YacTh PadOTHI, TOCTUTaTh KAa4eCTBEHHOTO pe3yjibTaTa Mo CBOEMY
HaIIPaBJICHUIO U KOOPIMHUPOBATH CBOM IEUCTBUS C APYTUMH YJIEHAMHA KOMaH/IbI,

* OIICHMBAaTh KayeCTBO CBOETO BKJaJa B OONMH MPOAYKT IO KPHUTEPHUSIM,
CaMOCTOATENFHO  c(hOpMYyIHMpPOBaHHBIM  yYaCTHUKAMH  B3aUMOJCHCTBUS; CpaBHHBATh
pe3yJIbTaTbl C MCXOJHOM 3aJadyedl M BKJIAJ KaXJOr0 4YICHa KOMaHIbl B JOCTHKCHHE
Pe3yIbTATOB, Pa3AesATh CPepy OTBETCTBEHHOCTH U MPOSIBISATH TOTOBHOCTH K MPEAOCTABIECHUIO
oT4€Ta Iepe] rpymIou;

* OBJAJETh CHUCTEMOW YHUBEPCAIBHBIX KOMMYHHUKATHBHBIX JIEUCTBUHM, KOTOpas



obecrieunBaeTr c(HOPMUPOBAHHOCTH COLMAIBHBIX HABBIKOB M 3MOLMOHAIBHOIO HMHTEIUICKTA
00yUaroImMXcs.

YHuBepcajbHble peryjisiTHBHbIE J1elCTBUSA

YV yuamumxcsi ¢ PAC 3auvactyro 3agepxuBaercs (PakTHUeCKOe BCTYIUIGHHE B
MOJIPOCTKOBBIM BO3pPACT, YTO MPEXKJE BCEro BBIPAXAETCS B TPYAHOCTAX (POPMUPOBAHUS
pedieKCUBHONW JEATENbHOCTH M B 3aJepXKKE OBJIAJCHUS Y4eOHBIMU JACUCTBUSMU
CaMOCTOSITENIbHOM TOCTAHOBKM y4YeOHBIX IIesiel, JeHCTBHII KOHTpOJII M OLIEHUBaHUS
COOCTBEHHOW  JEATENBbHOCTH, PAa3BUTUM HMHUIMATHBBL B  OpPraHU3alid  y4eOHOTO
COTPYIHUYECTBA.

Camoopranuzanusi:

* BBISIBIISITH MPOOJIEMBI JIJISl PEIICHUS B KU3HEHHBIX U YUYEOHBIX CUTYaIUsX, UCIOIb3YS
OMOJOTrNYECKHC 3HAHMS,

* OPUEHTHPOBATHCS B PA3IMYHBIX MOJXOJAaX MPUHATHS pelleHud (MHIUBUAYaIbHOE,
NPUHATHE PEUICHSI B TPYIIIE, IPUHITHE PEIICHUN TPYTIION ),

* CAMOCTOSITEBHO COCTABJIATh AITOPUTM PEIICHHS 3a/a4yu (WM €ro 4acTb), BHIOMPAThH
crnoco0 peuleHuss yd4eOHOM OMONOrMYecKol 3ajauu ¢ y4ETOM HMEIOIIUXCS PECYPCOB U
cOOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH MpeiaraeMble BApUAHTHI pEIICHU;

* COCTaBJIATH IUJIaH JACHCTBUH (TJIaH peaiv3alii HaMEYEHHOTO aJrOpUTMAa pPEHICHUs),
KOPPEKTUPOBATh MPEAJIOKEHHBIA QJITOPUTM C YUETOM TMOJYUYEHHUS HOBBIX OMOJIOTMYECKHX
3HAHUN 00 U3y9aeMOM OMOJIOTHYECKOM OOBEKTE;

*JieJIaTh BHIOOP U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CamokoHTpoJIb (peduiekcus):

* BIIQIETh CIIOCOOAMH CAMOKOHTPOJISI, CAMOMOTHUBAIIMU U PEIICKCHUH;

* 1aBaTh a/ICKBATHYO OIICHKY CUTYaIl|H M IIPE IJIarath IiaH €€ U3MEHEHUS;

* YUUTHIBATh KOHTEKCT U MPEABHUIETh TPYIAHOCTH, KOTOPbIE MOTYT BO3HHKHYTH INPHU
peuieHuM ydeOHOM OMOJOTMYEeCKOM 3a1adyd, aJanTUpPOBaTh PEUICHUE K MEHSIOIIHUMCS
00CTOSITEIILCTBAM;

* 00BSACHATH IPUUMHBI TOCTHKEHUS (HEJOCTUKEHNS ) pE3YyJIbTaTOB AESATENbHOCTHU, 1aBaTh
OLICHKY MPUOOPETEHHOMY ONBITY, YMETh HaXOAUTh MO3UTUBHOE B IPOU3OIIEIICH CUTYALINH;

* BHOCUTh KOPPEKTHUBBI B [IEATETLHOCTH Ha OCHOBE HOBBIX OOCTOSATENLCTB,
WU3MEHUBIINXCS CUTYaIUi, YCTAHOBJICHHBIX OIMUOOK, BOSHUKIIUX TPYTHOCTEH;

* OLICHMBATb COOTBETCTBUE PE3YJIbTATA LEIH U YCIOBUSM.

OMOIMOHABHBIA UHTEIIEKT:

*pa3nuvaTh, HA3bIBATH U YIIPABIISATH COOCTBEHHBIMU SMOIUSMU M SMOIUSIMU IPYTHUX;

* BBISIBIISITH M aHATTM3UPOBATH IIPUYHHBI DMOITHIA;

*CTaBUTH C€0s1 HA MECTO JIPYTOT0 YEIOBEKa, MIOHUMATh MOTUBBI 1 HAMEPEHHUS JIPYTOTO;

* pEryaupoBaTh Coco0 BBIPAKEHUS SMOITUH.

[Ipunsitue cebs M IPyrux:

* OCO3HAHHO OTHOCHUTKCS K IPYTOMY YEJIOBEKY, €Er0 MHEHHIO;

* IPU3HABATh CBOE MPABO Ha OIITMOKY U TAKOE K€ MPaBO APYTOTO;

* OTKPBITOCTh c€0€ U IPYTuM;

* 0CO3HABAaTh HEBO3MOKHOCTH KOHTPOJIUPOBATH BCE BOKPYT;

* OBJIAQJICTh CUCTEMOUN YHUBEPCAIBbHBIX YUYEOHBIX DPETYJSATHBHBIX IEHUCTBUI, KOTOpas
obOecrieunBaer (OPMUPOBAHUE CMBICIOBBIX YCTAHOBOK JMYHOCTU (BHYTPEHHSS MO3UIUS
JUYHOCTH), W JKU3HEHHBIX HABBIKOB JIMYHOCTU (yIpaBlIEHUS COOOW, CaMOJMCUIMUIUIMHEI,
YCTOMYUBOTO TOBEACHHUS).



I[TPEAMETHBIE PE3VYJIbTATDI

JlocTikeHre mpeIMeTHbIX pe3ysbTatoB oOydaromumucs ¢ PAC Ha stane oOydeHus B
OCHOBHOM IIIKOJIE ONpEeNsieTcss WHAMBHUIYaTbHBIMH OCOOCHHOCTSIMHU, CBSI3aHHBIMH KakK C
OCOOCHHOCTSIMM ~ TIO3HABATEIbHOM  JIEATENBHOCTH W  HEPAaBHOMEPHOCTBHIO  Pa3BUTHS
NCUXUYECKUX (YHKUUN, TaK U COLMAIBHBIM OMNBITOM AayTHYHBIX HIKOJIHHUKOB. [losTOomMy
JOCTHKEHUE MPEIMETHBIX PE3YIbTATOB KOHKPETHBIM YUaIIMMCSI MOKET HE BCEI/1a COBIAIATh
C BPEMEHHBIMH I'paHUIIaMH 00YUYEeHHSI 110 rojiaM 00yUueHusl.

S kiace:

*XapaKTepU30BaTh OMOJIOTHIO KaK HAYKY O )KMBOU IPUPO/IE; HA3bIBATh IPU3HAKH )KMBOTO,
CpaBHUBATH OOBEKTHI ’KUBOM U HEKUBOU MPUPOJIBI;

* MEPEeUUCsATh HCTOYHUKH OWOJIOTMUECKUX 3HAHWI; XapaKTepu30BaTh 3HAUCHHE
OMOJIOTUYECKUX 3HAHWIA /111 COBPEMEHHOT 0 YelIOBeKa; Mpodeccuu, CBI3aHHbIe ¢ Ononoruei (4—
5);

* IPUBOJUTH IPUMEPHI BKiIada poccuiickux (B ToM uyucine B. U. Bepuanckuii, A. JI.
UmxkeBckuil) u 3apyOexHbIX (B ToM yucie Apucrorensb, Teodpact, ['unmnokpar) yuéHsix B
pa3BUTHE OMOJIOTHH;

* UMETh MPEJICTABICHUE O BAXKHEHIIINX OMOJIOTUYECKUX MPOIIECCaX U SBIICHUAX: TUTAHUE,
JbIXaHUE, TPAHCIIOPT BEILECTB, Pa3ApakUMOCTh, POCT, Pa3BUTHUE, IBUKEHUE, PA3MHOKEHHUE;

* MPUMEHATH OMOJOTMYECKHUE TEPMHHBI W TOHATHS (B TOM YHMCIE: KUBBIE Tea,
OMOJIOTHSA, DKOJIOTHSI, LUTOJIOTHS, aHATOMUS, (U3MOIOTHUsS, OUOJOrHYecKass CUCTEeMAaTHKa,
KJIETKA, TKaHb, OpraH, CUCTEMa OPTaHOB, OPraHU3M, BUPYC, IBKEHHUE, MUTaHUE, POTOCUHTE3,
JbIXaHUE, BBIJCJICHUE, Pa3IpaXUMOCTh, POCT, Pa3MHOXKEHHUE, pa3BUTHUE, Cpela OOUTaHMS,
IPUPOAHOE COOOIIECTBO, MCKYCCTBEHHOE COOOIECTBO) B COOTBETCTBHUHM C IOCTAaBICHHOU
3a/1a4eil ¥ B KOHTEKCTE;

* pa3nuyarh MO0 BHEIIHEMY BUY (M300paxKeHUsIM), CXeMaM U ONHMCAHUSIM JIOSIIEPHBIE U
AJIEpHBIC OPTaHWU3MbI;, PA3TUYHbIC OMOJIOTMYECKHE OOBEKTHI: PACTEHUS, KUBOTHBIX, TPHOBI,
JUIIAMHUKY, OAKTepUU; TPUPOIHBIE U HCKYCCTBEHHBIE COOOIIECTBA, B3AMMOCBSI31 OPTaHU3MOB
B IIPUPOJHOM U UCKYCCTBEHHOM COOOIIECTBAaX; MpeaAcTaBUTeNel (iopsl U (payHbl MPUPOTHBIX
30H 3eMJIH; TaHaAmadThl MPUPOIHBIE U KYJIbTyPHBIE;

* IPOBOAWTH ONUCAHUE OpraHu3Ma (pacTeHHs, >KMBOTHOTO) IO 33JaHHOMY IUIaHY;
BBIICIIATDH CYILIECTBEHHbIE PU3HAKU CTPOEHUS U MTPOLIECCOB KUZHEACATEILHOCTA OPraHU3MOB,
XapaKTepHU30BaTh OPTaHU3MBbI KaK TeJa KUBOU IPUPOIbI, IEPEUUCIIATE OCOOCHHOCTH PaCTCHHIH,
YKUBOTHBIX, TPUOOB, TUIIAMHUKOB, OaKTepUii U BUPYCOB;

* packKpbIBaTh MOHATUE O cpee oOuTaHus (BOJHOM, HA3EMHO-BO3AYLIHOM, TOYBEHHOI,
BHYTPHOPTAaHU3MEHHOM ), yCIIOBUAX CPEJIbI OOUTAHMUS;

* MPUBOJUTH MPUMEPHI, XapaKTEPU3YIOIIHE MPUCTIOCOOICHHOCTh OPTaHU3MOB K CpeJie
oOuTaHMsI, B3aMMOCBS3M OPTaHU3MOB B COOOIIECTBAX;

* BBIICTISATH OTJIUYUTEIbHBIC TPU3HAKH IPUPOIHBIX U HCKYCCTBEHHBIX COOOIIECTB;

* apryMEHTHUPOBATh OCHOBHBIE MPaBHJIa TTOBEACHUS YEJIOBEKa B MPUPOJIE U OOBICHATD
3HAYCHUE NPUPOJOOXPAHHOM JEATEIBLHOCTH YEJIOBEKAa; AaHAJIU3UPOBATh IJI00ANbHbBIE
HKOJIOTUYECKUE MPOOIIEMBIL;

* PaCKpBIBaTh POJIb OMOJIOTUH B TIPAKTUIECKOM JEATEITHHOCTH YEJIOBEKA,

* IEMOHCTPUPOBATH HA KOHKPETHBIX TPUMEPAX CBSI3b 3HAHWW OMOJIOTUU CO 3HAHUSIMU 110
MaTeMaTHKe, IPEAMETOB T'YMaHUTAPHOTO LIMKJIA, PA3IMYHBIMU BUJAMU HCKYCCTBA;

* BBINOJHATH TPaKTHUYECKUE paboThl (TOMCK WHGOpPMAIMK C HCIOJIh30BaHUEM
pa3MYHBIX MCTOYHUKOB; OMNHMCAHHE OpraHuM3Ma I0 3aJaHHOMY IUIaHy) U JabopaTOpHbIE



paboThl (paboTa C MHKPOCKOIIOM; 3HAKOMCTBO C Pa3jIUYHBIMH CIOCOOAMH HU3MEPEHHUS M
CPaBHEHHUS KUBBIX OOBEKTOB);

* IPUMEHSTh METO/IbI OHOIOrnu (HabII0IeHue, ONMCaHue, KilacCu(uKalus, N3MEpeHue,
HKCIEPUMEHT): TMPOBOJIUTH HAOIIOACHHUA 3a OpraHU3MaMH, OIHMCHIBATH OHOJOTHYECKHE
OOBEKTHI, TPOLECChl U SBJICHUS, BBIMOIHATH OHOJOTUYECKUNA PHUCYHOK U HU3MEpPEHUE
OMOJIOTMYECKUX OOBEKTOB;

* BJIQJIETh MpuéMamMu paboOThl C JYMOH, CBETOBBIM M LIU(PPOBBIM MUKPOCKOIIAMU MPU
paccMaTpUBaHUM OMOJIOTUYECKUX OOBEKTOB;

* coOyoIaTh MpaBuiia GE30MacHOr0 TpyJa MpH padoTe ¢ ydeOHBIM M JIAOOPATOPHBIM
000py/I0BaHUEM, XUMUYECKOW MOCYJO0W B COOTBETCTBUU C HWHCTPYKUUSIMHU Ha YPOKE, BO
BHEYPOYHOM JIeATEIbHOCTH;

* HCIIOJIb30BATh MPU BBIMOJHEHUH YUEOHBIX 33JJaHUN HAYUYHO-TIOMYJISIPHYIO JIUTEPATYPY
1o GMOJIOTUH, CIIPAaBOYHBIE MaTepualbl, pecypcbl IHTepHETa;

* CO3/1aBaTh MUCHMEHHBIE U YCTHBIE COOOUICHUS, TPAMOTHO HCIIOJIb3Yysl MOHSATHUIHBIN
anmapar “3y4aeMoro pasjesna OMoJOTHH.

6 kiacc:

*XapaKTepHU30BaTh OOTAHUKY Kak OMOJIOTHUECKYIO HAYKY, €€ pa3/ieibl U CBS3H C APYTHUMHU
HAYKaMU U TEXHUKOW;

* IPUBOJUTH MPUMEPHl BKiIana poccuiickux (B toM uucie B. B. Jlokyuaes, K. A.
Tumupsszes, C. I'. HaBammn) u 3apy0OexHbix yu€Hbix (B ToM uncie P. I'yk, M. Manbnuru) B
pa3BUTHE HAYK O PACTCHHUSX;

* MPUMEHATH OHOJIOTMYECKHE TEPMHUHBI W TMOHATHS (B TOM uuncie: OOTaHUKA,
pacTuTenbHas KJIETKa, pacTUTENbHAs TKaHb, OpraHbl PacTeHUil, CUCTEMa OPIaHOB PACTEHUS:
KOpEHb, OOET MoYKa, JIUCT, BUJOU3MEHEHHBIE OpraHbl, IBETOK, IO, CEMsI, pAaCTUTEIbHBIN
OpraHu3M, MUHEpaJbHOE MUTaHHe, (OTOCUHTE3, BIXaHUE, POCT, Pa3BUTHE, PA3MHOKECHHE,
KJIOH, pa3/IpaXkMMOCTb) B COOTBETCTBHH C ITIOCTaBICHHON 3a]]a4€il U B KOHTEKCTE;

* OMHCHIBATH CTPOEHUE U KU3HEACSITEIHHOCTh PACTUTEIHHOTO OpraHu3Ma (Ha IpuMepe
MOKPBITOCEMEHHBIX HITU IIBETKOBBIX ): MOTJIONIEHUE BOIBI U MUHEPATIbHOE MUTaHUE, POTOCHHTE3,
JbIXaHUE, TPAHCTIOPT BEILIECTB, POCT, PA3MHOKEHHE, PA3BUTHE; CBSI3b CTPOCHUS BET€TaTUBHBIX
Y TCHEPATUBHBIX OPTaHOB PACTCHHM ¢ X (YHKIHAMH;

* paznuyaTh U ONUCHIBATh JKUBBIE U TepOApHbIE IK3EMIUIIPHl PACTEHUH IO 33JJAaHHOMY
IUTaHy, YaCTH PACTCHUN IO H300paXKeHHsIM, CXeMaM, MOJEJSIM, MYJBDKaM, peinbeQHBIM
Ta0IUIIAM;

* XapakTepu30BaTh TMPU3HAKU PACTCHHM, YpPOBHHU OpPTaHU3AIMUU PACTUTEIHHOTO
OpraHu3Ma, YaCTH PaCTEHUM: KJIETKU, TKAHU, OPTaHbl, CHCTEMbI OPIaHOB, OPTaHU3M;

* CPaBHUBATh PACTUTEIHHBIC TKAHU U OPTaHbl pACTEHUN MEXIy CO00i;

* BBITIOJHSATH MPAKTHUECKHUE U JTA0OpaTOpHBIE PAOOTHI 10 MOPQOIOTUN U (PU3NOIOTHH
pacTeHuii, B TOM 4HcCJIe€ pabOThl C MHUKPOCKONOM C MOCTOSSHHBIMH ((PUKCUPOBAHHBIMU) U
BpPEMEHHBIMHU MUKPOIIpENapaTaMu, UCCIEA0BATENHCKIE padOThI C UCTIOIB30BaHUEM TPUOOPOB
U HHCTPYMEHTOB 1T poBoi 1aboparopuu;

* XapaKTEpHU30BaTh IMPOILECCHl KU3HEACSITEIIbHOCTH PACTEHUM: MOIJIONICHUE BOABI U
MUHEpaJIbHOE TUTaHUE, (POTOCUHTE3, ABIXaHHWE, POCT, PaA3BUTHE, CITOCOOBI €CTECTBEHHOTO U
HCKYCCTBEHHOTO BETETAaTUBHOTO Pa3MHOXKEHHUS, CEMEHHOE pPa3MHOXXEHHE (Ha TpuMepe
MOKPBITOCEMEHHBIX, WJIN IBETKOBBIX);

* BBISIBJIATH IPUYMHHO-CJIEICTBEHHBIE CBA3U MEXy CTPOCHUEM U QYHKIUSAMU TKAHEH U
OPTaHOB PACTEHUM, CTPOECHUEM U KU3HEEITEIBHOCTBIO PACTEHHM;

* KJ1accu(UIMPOBATh PACTEHUS M UX YaCTU IO Pa3HbIM OCHOBAHUSIM;



* OOBSICHATH POJIb PACTEHUN B MPUPOJIE U KU3HU UeJIOBEKa: 3HaueHHe (POTOCMHTE3a B
OPUPOJE U B )KU3HU YEJIOBEKA; OMOJOTUYECKOE U XO3SIICTBEHHOE 3HAUEHHE BUAOU3MEHEHHBIX
1n00eroB; X03sIICTBEHHOE 3HAUE€HNE BEr€TaTUBHOTO PA3MHOKEHUS;

* IPUMEHSATH MOJYYEHHBIE 3HAHUS ISl BBIPAILIMBAHUS U PA3MHOXKEHUS KYJbTYpPHBIX
pacTeHun;

*HCIOJIb30BaTh METO/IbI OMOJIOTUU: IPOBOAUTH HAOIIOACHHUS 32 PACTEHUSIMU, OIICHIBATh
pacTeHUs U UX YaCTH, CTABUTh MPOCTEUIINE OMOTIOTUIYECKHUE OTIBITHI U SKCIIEPUMEHTHI;

* coOnroaaTh npaBuia 0€30MacHOro TpyJa mpu padboTe ¢ yd4eOHbIM U Ja0OpaTOPHBIM
00opyI0BaHUEM, XMMUYECKON MOCYA0H B COOTBETCTBUH C WHCTPYKLUHUSMU Ha YpPOKE U BO
BHEYPOYHOMU JESITEIbHOCTH;

* IEMOHCTPHUPOBATH Ha KOHKPETHBIX IPUMEPaX CBA3b 3HAHUM OUOJIOTUH CO 3HAHUSIMU TI0
MaTteMaTuke, reorpaduu, TEXHOJOTHUH, MPEIMETOB T'YMAHMTAPHOTO IHKJIA, Pa3IUYHBIMU
BUJIaMU UCKYCCTBA;

* BHaACTh NpuéMaMu palboThl C OuoJorHyeckod uHpopMauuen: GopMyIUpOBaATH
OCHOBaHMS [UIi W3BICUYCHHs] U 0000meHus wuHGOpPMAIMM U3 JIBYX HCTOYHHKOB;
npeoOpazoBbIBaTh HH(OPMALIKIO U3 OJHOM 3HAKOBOW CUCTEMBI B IPYTYIO;

* CO3/1aBaTh NMUCHMEHHBIE U YCTHBIE COOOIIEHUS, TPAMOTHO WCIOJb3Yysl MOHATHIHBIN
anmnapaT U3y4yaemoro paszesia OMoJIOTruH.

7 kJacc:

* XapaKTEePU30BaTh MPHUHIIMIIBI KJIaCCU(DUKAIIUU PACTEHU, OCHOBHBIE CHCTEMATUUECKHE
TPYIIBl pacTeHU (BOJOPOCTH, MXH, IUIAYHBI, XBOIIHM, MNANOPOTHUKH, TOJOCEMEHHBIE,
MOKPBITOCEMEHHBIE UJTU LIBETKOBBIE);

* IPUBOAUTH IPUMEPHI BKI1a1a poccuiickux (B ToM unciie H. Y. Basunos, Y. B. Muuypun)
u 3apyOexHbix (B ToMm uncine K. JIunnen, JI. [Tactep) yu€HbIX B pa3BUTHE HAYK O PACTCHMSIX,
rpubax, IumaiHukax, O0akTepusx;

* IPUMEHATH OUOJIOTMYECKUE TEPMHUHBI U TIOHATHUS (B TOM 4YMCie: OOTaHUKA, SKOIOTHS
pacTeHuil, MUKOJIOTHsl, 0aKTEpPHOJIOTUsl, CACTEMATHKA, LIapCTBO, OTAEI, Klacc, CEMENUCTBO, PO,
BUJ, JKU3HEHHAas Qopma pacTeHul, cpena oOWUTaHUS, PACTUTEILHOE COOOIIECTBO, BBICIINE
pacTeHusi, HU3IINE PAcTeHMs], CIIOPOBBIE PACTEHUSI, CEMEHHBIE PAaCTEHUs, BOAOPOCIHU, MXH,
IUTAYHBI, XBOIIM, TMAMOPOTHUKH, TOJIOCEMEHHBIC, MOKPHITOCEMEHHbIC, OaKTepuu, TPHUOBI,
JMIIAMHKUKY) B COOTBETCTBUH C TIOCTABJICHHOM 3a/1aueil U B KOHTEKCTE;

* pa3aIMy4aTh ¥ ONUCHIBATH XKUBBIE U FepOAPHBIE IK3EMIUISIPHI PACTEHU, YaCTH PACTEHU IO
U300pKEHUAM, CXEMaM, MOJEsIM, MyJsKaM, penbe@HbIM TabmuiiaMm; TpuOBl 1O
U300paKEHUAM, CXeMaM, MyJIshKaM; OaKTEPHUH 10 W300PaKEHUSIM;

* BBIBIISITh MPU3HAKK KJIACCOB IOKPBITOCEMEHHBIX MWJIM IIBETKOBBIX, CEMEWUCTB
JBYAOTBHBIX U OJTHOIOJIbHBIX PACTCHHUIA,

* OIpeessaTh CUCTEMAaTUYECKOE IMOJIOKEHUE PACTUTEIBHOIO OpraHu3Ma (Ha MmpuMepe
MOKPBITOCEMEHHBIX, UJTU LIBETKOBBIX ) C TOMOIIIbIO ONPEAEIUTETbHON KAPTOUKH;

* BBIMOJHATH MPAKTHUECKHE W JabopaTOpHBIE pabOTHI MO CHUCTEMATHUKE DPACTCHHM,
MHUKOJIOTUM W MHUKPOOHMOJIOTHH, B TOM 4YHUCJIE€ PAbOTBI C MHMKPOCKOIIOM C TIOCTOSIHHBIMU
(pukcHpOoBaHHBIMH) M BPEMEHHBIMU MHKpPOIIpENnapaTtamMu, HUCCIEI0BaTEIbCKUE padOThI C
UCTOJIb30BaHUEM TPUOOPOB U MHCTPYMEHTOB LI(POBOM TabopaTopuu;

* BBIICTATH CYIIECTBEHHBIC TMPU3HAKU CTPOCHUS M KUZHEIEATEIHHOCTH PACTCHHIA,
OakTepuii, rprOOB, TUITAHHUKOB;

* IPOBOJUTH OMMCAHUE M CPaBHUBATH MEXIYy COOOU pacTeHwusi, rpulbl, JHUIIAWNHUKH,
OaxkTepuu 1o 3aIaHHOMY TUTaHy; JAeJIaTh BBIBOJIBI HA OCHOBE CPABHEHHUS;

* ONIUCHIBATh YCIIOKHEHHWE OpPTraHU3AlMM PACTEHUIN B XOJE 3BOJIOLUUA PACTUTEIHHOIO



MHpa Ha 3eMJIE;

* BBIABJISATH YEpPThl MPUCIOCOOJEHHOCTH pACTEHUM K cpele OOuTaHUs, 3HAUYCHUE
HKOJIOTUYECKUX (DAKTOPOB Il pACTCHHIA;

* XapaKTepU30BaTh PACTUTENbHbIE COOOIECTBA, CE30HHBIE U TIOCTYTATEIbHBIE U3MEHEHUS
PACTUTENBHBIX COOOIIECTB, PACTUTEILHOCTh (PACTUTENIbHBIN MOKPOB) MPUPOIHBIX 30H 3EMIIH;

* IIPUBOJAMUTH IPUMEPHI KYJIbTYPHBIX PACTEHUIl M MX 3HAYEHUE B JKU3HU YEJIOBEKA;
NOHUMAaTh MPUYUHBI U 3HATh MEPbI OXPAHbI PACTUTEIBLHOTO MUPA 3EMIIH;

* pacKpbIBaTh pPOJb pacCTeHUl, T'puUOOB, JIHUIIANHUKOB, OaKTEpPUil B MPUPOIHBIX
COO0O0IIECTBAX, B XO3SIMCTBEHHOM IEATEIIbHOCTH YeJIOBEKa M €0 TOBCETHEBHOM )KU3HH;

* IEMOHCTPUPOBATH Ha KOHKPETHBIX IPUMEPax CBSA3b 3HAHUN OMOJIOTUU CO 3HAHUSIMU 110
MateMaTuke, (Qu3uke, reorpaduu, TEXHOJOTHH, JUTEPAType, M TEXHOJIOTHH, MPEIMETOB
TYMaHUTApHOTO UKJIA, Pa3JIMYHBIMA BUAAMU UCKYCCTBA;

* HCIIOJIB30BaTh METOJbl OHMOJIOTMU: TPOBOAUTH HAOMIOAEHUS 32 PACTECHUSIMU,
OakTepusiMu, Tpubamu, JTUIIAKHUKAMU, OMIMUCHIBATh UX; CTABUTh MPOCTEUIINE OMOJIOrMYECKHe
OTIBITHI ¥ SKCIIEPUMEHTHI;

* coOyoIaTh MpaBuiIa GE30MacHOrO TpyJa MpHu padoTe ¢ y4eOHbIM U JIAOOPATOPHBIM
000pyI0BaHUEM, XUMUYECKON MOCYJA0M B COOTBETCTBHMU C HHCTPYKIMSIMH Ha YPOKE M BO
BHEYPOUHOU AESATEIbHOCTH;

e BiazeTh mnpuémamu paboThl ¢ Ouonormueckod wuHpopmanueinr: GopmMyIHUpoBaTH
OCHOBaHHMS JJI U3BJICUCHUA U 0000IIeHUST HHPOPMAIIMN U3 HECKOJIBKUX (2—3) UCTOYHHUKOB;
npeoOpa3oBbIBaTh HHPOPMAIIMIO U3 OJTHON 3HAKOBOW CUCTEMBI B JIPYTYIO;

* CO3/1aBaTh NMHCbMEHHBIE U YCTHBIE COOOILEHUS, IPAMOTHO MCIOIb3YSl MOHSITUIHBIN
anmapar “u3y4yaeMoro pasjeiia 0uoJIoruu, COPOBOXK/1aTh BBICTYIUICHUE IPE3EHTAIUEH C y4ETOM
0COOEHHOCTEW ayJUTOPUU CBEPCTHUKOB.

8 kiacc:

* XapaKTepU30BaTh 300JIOTMI0 KaK OMOJIOTUYECKYIO HAYKY, €€ pa3/iesibl U CBSA3b C APYTHUMHU
HayKaMH U TEXHUKOM;

* XapaKTepH30BaTh MPUHIMIMBI KIACCU(PUKAIMU KUBOTHBIX, BHUJ KAaK OCHOBHYIO
CHUCTEMATUYECKYI0 KaTErOp1I0, OCHOBHBIE CUCTE-MAaTHUECKHE IPYIIbI dKUBOTHBIX (IPOCTEMIIINE,
KHILIEYHOIIOJIOCTHBIC, TUIOCKHE, KPYTJIbIE W KOJIbYAThle YEPBU; UJIEHUCTOHOTHE, MOJLUIIOCKH,
XOpAOBBIE);

* MPUBOJUTH MPUMEPHI BKiaga poccuiickux (B ToM yucie A. O. Kosanesckuii, K. 1.
Ckpsibun) u 3apyOexnsix (B Tom uucie A. Jlerenryk, XK. KioBbe, D. ['ekkenp) yd€HbIX B
pa3BUTHE HAYK O KUBOTHBIX;

* IPUMEHSATH OMOJOTUYECKNE TEPMHUHBI U TOHATUS (B TOM YHC JIE€: 300JI0T U, SKOJIOTUs
YKUBOTHBIX, 3TOJIOTHS, TAJIE0300JI0T s, CHCTEMATHKa, IAPCTBO, THUII, OTPsH, CEMEUCTBO, PO/,
BH/I, ’KUBOTHAs KJIETKA, ’KUBOTHAs TKaHb, OPTaH >KUBOTHOTO, CUCTEMbI OPIaHOB KUBOTHOTO,
KUBOTHBIM OpPraHu3M, MUTaHUE, JIbIXaHUE, POCT, pPa3BUTHE, KPOBOOOpAIEHHE, BbIICICHHE,
oropa, IBIKEHUE, pa3MHOKEHHE, TAPTEHOTEHE3, Pa3IpaXUMOCTh, peIieKC, OpraHbl YyBCTB,
MOBEJICHUE, cpefa OOWUTaHUs, MPHUPOIAHOE COOOIIECTBO) B COOTBETCTBHUU C IOCTABJICHHOU
3aJlaueii U B KOHTEKCTE;

* PacKpBIBAaTh OOIIIHE MPU3HAKY dKUBOTHBIX, YDOBHU OpTraHU3AIUN KUBOTHOTO OpraHU3Ma:
KJIETKH, TKAHU, OPTaHbl, CHCTEMbI OPTaHOB, OPTraHU3M;

* CPaBHUBATh KUBOTHBIE TKAHU U OPTaHbl 5)KUBOTHBIX MEX1y COOOM;

*OIIMCBHIBATH CTPOEHUE U )KMU3HEIEATEIIbHOCTD )KUBOTHOTO OPTaHU3Ma: OIOPY U ABMKEHHUE,
NUTAaHUE W MUIIEBAPEHUE, IbIXaHUE W TPAHCIOPT BEUIECTB, BBIJACICHUE, PETYJSIIUI0 H
MIOBEJICHUE, POCT, Pa3MHOXEHUE U PA3BUTHUE;



*  XapaKTepu3oBaTb IPOLECCHl  KU3HEACATEIBHOCTU  JKMBOTHBIX  HM3y4aeMbIX
CUCTEMAaTUYECKUX TPYIIL: ABW)KEHUE, MUTAHUE, JIbIXaHUE, TPAHCIOPT BEIIECTB, BBIJIEICHUE,
PEryJsIuIo, IOBEACHHE, POCT, PA3BUTHE, PA3MHOKECHHUE;

* BBISIBJIATH IPUUMHHO-CJIEACTBEHHBIE CBSI3U MEX]y CTPOCHUEM, KU3HEIESITEIbHOCTHIO
U cpefioii 0OUTaHMsI )KUBOTHBIX U3Y4aeMbIX CUCTEMATUUYECKUX TPy,

* pa3IMyaTh U ONUCHIBATH )KUBOTHBIX U3yYaE€MbIX CUCTEMATHUECKUX TPy, OTJEIbHbIE
Opranbl M CHUCTEMbl OpPraHOB IO CXeMaM, MOJENSAM, MyJIshKaM, pelibeHbIM TaliuiaM;
MPOCTEUIITUX — 10 U300PAKEHUSIM;

* BBISIBJISITH NPU3HAKU KJIACCOB WICHHCTOHOTHX U XOPJOBBIX; OTPSAIOB HACEKOMBIX U
MJIEKOIUTAIOLIHX;

* BBINOJIHATH NMPAKTHYECKHEe U jJabopaTopHbie padbOThl MO MOP(GOIOrUU, aHATOMUM,
(U310JIOTHUHU U TOBEACHUIO KUBOTHBIX, B TOM YHUCIIE PaObOThl ¢ MUKPOCKOIIOM C IOCTOSIHHBIMU
(puxkcupoBaHHBIMU) W BpPEMEHHBIMH MHKpOIIpernapaTaMH, HCCIEA0BaTENbCKUEe pPadOThI C
UCIOJIb30BaHUEM MPUOOPOB U HHCTPYMEHTOB IIUGPOBOIL JabopaTopuy;

* CpaBHMBaTh IPEACTABUTENECH OTICIbHBIX CUCTEMATHUYECKUX TIPYyMN >KUBOTHBIX M
JIeNaTh BHIBOJbI HA OCHOBE CPABHEHUS,

* KJIacCU(UIMPOBATH )KUBOTHBIX HA OCHOBAaHUU OCOOEHHOCTEN CTPOCHMS;

* ONKCHIBATh YCIOXKHEHHE OpraHU3alK )KUBOTHBIX B XOJ€ IBOJIIOLINHU KUBOTHOTO MUpa
Ha 3eMJIe;

* BBIABJIATH YEPThl MPHUCIOCOOIEHHOCTH >KUBOTHBIX K Cpele OOMTaHus, 3HAaueHUe
9KOJIOTMUYECKUX (PAKTOPOB JUIsl )KUBOTHBIX;

* BBISIBJISITH B3aUMOCBSI3M )KMBOTHBIX BIIPUPOAHBIX COOOIIECTBAX, LEMU MUTAHUS;

* yCTaHaBJIMBAaTh B3aUMOCBSI3U )KMBOTHBIX C PACTCHUSIMHU, TpUOaMH, JTUIIAWHUKAMHA U
OaKTepHsMH B IPUPOIHBIX COOOIIECTBAX;

* XapaKTepHU30BaATh KUBOTHBIX NPUPOAHBIX 30H 3€MJIM, OCHOBHBIE 3aKOHOMEPHOCTH
pacrpocTpaHeHUs )KUBOTHBIX I10 IJIAHETE;

* pPacKphIBaTh POJIb )KUBOTHBIX B MMPUPOJHBIX COOOIECTBAX;

* pacKpbIBaTh pPOJIb JOMAIIHUX U HEMPOYKTUBHBIX )KUBOTHBIX B KU3HH UYEJIOBEKA; POJIb
IIPOMBICIIOBBIX JKMBOTHBIX B XO3SIICTBEHHOH JEATENIBHOCTH YEJIOBEKA M €ro MOBCEIHEBHOU
AKU3HU; OOBSICHATH 3HAYEHHUE KUBOTHBIX B MIPUPOJIE U )KU3HU UYEJIOBEKA;

* IOHUMATh IPUYMUHBI U 3HATh MEPBI OXPaHbI )KUBOTHOTO MUpPa 3eMIIH;

* IEMOHCTPHUPOBATh HA KOHKPETHBIX MTPUMEPaXx CBsI3b 3HAHUN OMOJIOTUH CO 3HAHUSMU 110
MaTeMmaruke, (pusuKe, XUMUHU, reorpaduu, TEXHOJIOTUH, IPEIMETOB T'YMaHUTAPHOTO LUKJIIOB,
pa3IMYHBIMU BUJAMH UCKYCCTBA;

* HCIIOJIB30BaTh METOJbl OHOJIOTMU: IPOBOAUTH HAOMIONEHHUS] 3a HKMBOTHBIMH,
OIMCHIBATh )KUBOTHBIX, X OPTaHbl U CUCTEMbI OPraHOB; CTABUThH MPOCTeHIINEe OMOJOTHYECKHE
OTIBITHI ¥ DKCIIEPUMEHTHI,

* co0OIo1aTh MpaBuiia 6e30MacHoOro TpyJa npu paboTe ¢ yueOHbIM M J1abOpaTOPHBIM
00opy/10BaHUEM, XMMUYECKON MOCYAONH B COOTBETCTBUM C MHCTPYKLUHUSMU Ha YpPOKE U BO
BHEYPOUHO A€SITEeIHHOCTH;

* BHaAeTh NpuéMaMu palboThl C OuoJorHYecKoM HHpopMauuen: G(opMyIUpOBATH
OCHOBaHWMS JIJIsl M3BJICUCHHS U 0000IICHUs] HHPOPMAIMK U3 HECKOJIbKHX (3—4) UCTOYHHKOB;
npeoOpazoBbIBaTh HH(OPMALIKIO U3 OJHOM 3HAKOBOW CUCTEMBI B IPYTYIO;

* cO37aBaTh NMHUCBMEHHBIE U YCTHBIE COOOIIEHUS, TPAMOTHO UCHOJb3Ys MOHATHIHBIN
anmnapaT U3y4aeMoro paszesna OMOoJIOrHH, COITPOBOXK/IATh BEICTYIIJIEHHUE PE3EHTALMEN C yUETOM
0COOEHHOCTEH ayIUTOPUU CBEPCTHUKOB.

9 kiacc:



* XapakTepHU30BaTb HAyKH O YEJOBEKE (AHTPOMOJOIHIO, AHATOMUIO, (PU3HOJIOTHIO,
MEIUIMHY, TUTUEHY, YKOJIOTHIO YEJIOBEKa, ICUXOJIOTHUIO) U UX CBSI3U C PYTUMHU HAyKaMH U
TEXHUKOM;

* OOBSACHATH TIOJIOKEHUE 4YEJIOBEKa B CHUCTEME OpPraHHMYeCKOro MHpa, €ro
MPOUCXOXKJCHUE; OTJIMYUS YEJOBEKa OT KUBOTHBIX; MPUCIOCOOJICEHHOCTh K pPa3IMYHBIM
IKOJIOTUYECKUM (pakTopaMm (deloBeuecKue pachl M aJanTHUBHBIE THIIBI JIIOJEH); POACTBO
YeJIOBEYECKUX pac;

* PUBOUTH IPUMEPHI BKIIa1a poccuiickux (B ToM uncie 1. M. Ceuenos, U. I1. I1aBnos,
U. Y. Meunukos, A. A. Yxtomckuii, [I. K. AHoxun) u3apyOexHsix (B ToMm uncie Y. ["apseit, K.
bepunap, JI. Ilacrep, Y. JlapBuH) y4€HBIX B pa3BUTUE MPEACTABICHUN O MPOUCXOKICHUH,
CTPOEHHH, KU3HEAEATEIbHOCTH, IOBEACHUHN, SKOJIOTUH YEIIOBEKA;

* MPUMEHATH OWMOJOTHYECKHE TEPMHUHBI M TMOHATUA (B TOM 4YHCJE: IUTOJOTHUSA,
THCTOJIOTHS, AHATOMHUSI YeJIOBeKa, (PM3UOJIOTUS YeIOBeKa, TUTMEeHA, aHTPOIIOJIOTHSI, IKOJIOTUS
YeJioBeKa, KJIETKa, TKaHb, OPraH, CUCTEMa OpraHoOB, MHMTAaHUE, JbIXaHHE, KPOBOOOpAIIEHHE,
0OMeEH BeUIeCTB U IPEBpAILEHUE SHEPTUH, ABUKEHUE, BbIIEJICHUE, POCT, pa3BUTHE, IIOBECHHE,
Pa3MHOXEHUE, Pa3ApaXKUMOCTb, PETYJIALNS, TOMEOCTa3, BHYTPEHHSSI Cpela, UMMYHUTET) B
COOTBETCTBHH C ITOCTABJICHHOU 3aa4€H U B KOHTEKCTE;

*IPOBOJIUTH OMMCAHUE TI0 BHEIIHEMY BHUy (M300pakeHHIO), CXeMaM OOIINX MTPU3HAKOB
OpraHu3Ma 4YeJI0BEKa, YPOBHEHN €ro OpraHu3alluu: KJIETKU, TKAaHU, OpPTraHbl, CACTEMbI OPI'aHOB,
OpTaHu3M;

* CpPaBHUBATH KJIETKU PA3HBIX TKAHEH, TPYIIT TKAHEH, OpraHbl, CHCTEMbI OPTaHOB YEJIOBEKA;
IIPOLIECCHI KUZHEEATEIbHOCTH OPTaHU3Ma YEJIOBEKA, JIEIaTh BbIBOJbI HA OCHOBE CPABHEHUS,

* pa3nuyaTh OMOJIOTMYECKH AaKTHBHBIE BEIECTBA (BUTAMUHBI, ()EPMEHTHI, TOPMOHBI),
BBISIBIISITH UX POJIb B MPOIIECCe OOMEHA BEIIECTB U MPEBPAICHUS SHEPTHUH;

* XapakTepu30BaThb OMOJOTMYECKHE IMpolecChl: OOMEH BEIIECTB W IPEBpalllCHUE
DHEpPruu, MUTAHUE, bIXaHUE, BbIACICHNUE, TPAHCIIOPT BELIECTB, IBUKEHUE, POCT, PEryJsauus
¢GbyHKINNA, IMMYHUTET, TIOBEICHHUE, Pa3BUTHE, PA3MHOXKCHHE YEIIOBEKA,

* BBIABIISATH NPUUYMHHO-CIIEACTBEHHBIE CBSI3U MEXAY CTPOECHHUEM KIIETOK, OPIaHOB,
CUCTEeM OpraHOB OpraHM3Ma 4eJloBeKa M UX (QYHKIHIMH, MEXIY CTPOCHHEM,
KU3HEACSTETbHOCTBIO M CPeZIol OOMTaHMSI YETIOBEKa;

* NPUMEHATH OMOJOTUYECKUE MOJENU [Jsl BBISIBICHHS OCOOEHHOCTEH CTPOEHUS U
(YHKIIMOHUPOBAHMS OPTaHOB U CUCTEM OPTaHOB UEJIOBEKa,

*  OOBICHATH HEUPOrYMOpaJbHYIO PEryJSiLUI0 MPOLECCOB KHU3IHEACATEIbHOCTH
OpraHu3Ma yejloBeKa;

* XapakTepu3oBaThb U CpaBHUBaTh OE3yCIOBHBIE W  YCIOBHBIE pPEQIICKCHI;
HACJIeICTBCHHBIC U HEHACIICICTBEHHBIC TPOTPaMMBbI ITOBEICHHUS; 0COOCHHOCTH BBICIIICH HEPBHOU
NESTETHLHOCTH YEJIOBEKA; BUIBI MOTPEOHOCTEH, MaMsATH, MBIIUICHUS, PEUH, TEMIIEPAMEHTOB,
OMOLIMH, CHA; CTPYKTYpY (YHKIMOHANBHBIX CHCTEM OpraHM3Ma, HalpaBiICHHbIX Ha
JOCTUKEHHE MOJIE3HBIX MPUCTIOCOOUTENBHBIX PE3YJIbTATOB;

*  pa3nmMyaTh  HACJECJICTBEHHbIE M  HEHACIEJACTBEHHbIE  (MH(EKIIUOHHBIC,
HEMH(EKIIMOHHbIE) 3a00JeBaHUsl 4YENOBEKa; OOBACHATH 3HAUYEHHWE Mep MNPOPUIAKTUKU B
npenynpexIeHuH 3a00JIeBaHUH YeI0BeKa;

* BBIMOJHATH MPaKTUUYECKHEe U JabopaTopHble pabOThl MO MOPQOJIOTUU, aHATOMUHU,
(U3HOJIOTUY U TOBEACHUIO YEJIOBEKa, B TOM YMCIie pabOThl ¢ MUKPOCKOIIOM C MOCTOSIHHBIMU
(pukcupoBaHHBIMM) U BpPEMEHHBIMU MUKpOIpENapaTaMu, HCCIEAOBATEbCKUE pabOThl C
UCTIOJIb30BaHUEM NPUOOPOB U HHCTPYMEHTOB LM(POBOH J1abopaTOpHH;

* pelaTh KaueCTBEHHbIC U KOJIMYECTBEHHBIE 33J1a4H, UCIIOJIb3Ysl OCHOBHBIE MOKA3aTENIN



3JI0pOBbsI YEJIOBEKA, IPOBOAUTH PACUETHI U OLICHUBATH MOJIyYeHHbIC 3HAUCHUS,

* Ha3blBaThb M APTYMEHTUPOBATh OCHOBHBIE MPUHIUIIBI 3JI0POBOr0 00pa3za >KU3HH,
METO/IbI 3AIUTHI U YKPETIJICHHSI 3J0POBbs YellOBEKa: cOaTaHCHPOBAHHOE TUTAHKE, COOIIOICHHE
NPaBWJI JIMYHOW TUTHEHBI, 3aHATUA (PU3KYJIBTYpPOH M CIOPTOM, palliOHalbHAsl OpraHU3aLus
TPY/la U OJTHOIICHHOTO OT/IbIXa, TO3UTUBHOE YMOLIMOHATBHO-TICUXUYECKOE COCTOSTHUE;

* MICII0JIb30BATh MPUOOPETEHHBIC 3HAHUS U YMEHUS JJ1si COOII0ACHHUS 3/I0pOBOTO 00pasa
KU3HU, COATAHCUPOBAHHOIO MHUTaHUs, (PU3MUECKON aKTUBHOCTH, CTPECCOYCTOMUNBOCTH, IS
UCKJTIOUCHHUS BPEIHBIX MPUBBIUEK, 3aBUCUMOCTE;

* BIAJETh NMpUEMAMH OKa3aHHs MEpPBOIl MOMOIIM YENIOBEKY MpU IOTEpPEe CO3HaHUS,
COJIHEYHOM M TEIUIOBOM YJape, OTPaBJICHWH, YTOIJICHHH, KPOBOTEUEHUHU, TPABMaX MSTKHX
TKaHEeM, KOCTe! CKelleTa, OPraHOB YyBCTB, 03KOTaX U OTMOPOXKECHUSIX;

* JI€MOHCTPUPOBATh Ha KOHKPETHBIX MPUMEpPAX CBsI3b 3HAHUN HAYK O YEJOBEKE CO
3HAHUSMHU MPEJIMETOB €CTECTBEHHO-HAYYHOTO U TYMAHUTAPHOTO IMKJIOB, PA3IMYHBIX BUIOB
uckycctBa; TexHonoruu, ObX, pusnueckoit KynpTyphI;

* HCIMOJb30BAaTh METONbI OMOJIOTMM: HAOJIOAATh, U3MEPSATH, OMUCHIBATH OPTaHU3M
YeJloBeKa M TMPOILECCHl €ro KU3HEACSTENIbHOCTU;IIPOBOJIUTh NPOCTEUIINE HCCIEIOBAHUS
OpraHu3Ma 4YeJOBeKa U OOBICHATH UX PE3YJIbTaThI;

* coOroaTh MpaBmia 0€30MacHOro TpyJa mpu padboTe ¢ yd4eOHbIM U Ja0OpaTOPHBIM
000pyI0BaHUEM, XUMUYECKON MOCYAOH B COOTBETCTBUM C WHCTPYKUHUSMU Ha YpPOKE U BO
BHEYPOYHOMU JESITEIILHOCTH;

* BHaACTh NpuéMaMu paboThl C OHoJOrMYecKOM uHpopManuen: (HOpMyIUPOBATH
OCHOBaHUS JJIs1 U3BJIEUEeHUsI U 00001eHNs] MHPOPMAIMK U3 HECKONBbKUX (4—5) MCTOUHUKOB;
peoOpazoBbIBaTh HH(OPMALIKIO U3 OJHOM 3HAKOBOW CUCTEMBI B IPYTYIO;

* CO3/1aBaTh MHUCHMEHHBIC U YCTHBIE COOOIECHUS, TPAMOTHO MCIOIB3YS MOHSITHIHHBIN
anmnapar U3y4eHHOTO pa3jelia OMOJIOTUH, COPOBOXK/1aTh BBICTYIUICHUE IPE3EHTAIMEH C y4ETOM
0COOCHHOCTEH ayIUTOPUU CBEPCTHUKOB.

COAEPKAHUE YYEBHOI'O IIPEJIMETA «bUOJIOI'US. BBEJEHUE B OBLIYIO
BUOJIOTI' TIO»

BBenenne (1uac)
BI/IOJ’IOFI/ISI KaK HaYKa 1 METOIbI €€ UCCIICI0OBAHUA. HOHS[TI/IC (GKHU3Hb». COBpeMeHHBIe Hay‘-IHBIe
MPEJICTaBICHUS O CYIIIHOCTH KU3HH. 3HaU€HUE OMOJIOTMYECKO HAyKH B AESITEIbHOCTH YEJIOBEKa.

MouJiekyJasipHbIii ypoBeHb (6 4acoB)
KauecTBeHHBIN CKa4OK OT HEXKUBOM K )KUBOU IPUPOE. MHOrOMOJIEKYISIPHbIE KOMIUIEKCHBIE CHCTEMBI
(Genku, HYKJIEMHOBBIE KUCIIOTHI, ofucaxapusl). Katanuzaropsl. Bupycel.

Kuerounsblii ypoBens (84acoB)

OcHoBHbIE TOJI0KEHUS KIeToYHOU Teopur. KiieTka - cTpykTypHas 1 pyHKIIMOHANbHAS €MHHIIA KU3HU.
[IpokapuoTsl, 3ykapuoThl. ABTOTPOQBI, reTepoTpodbl. XUMHUECKHI COCTAB KJIETKH U €r0 MOCTOSIHCTBO.
Crtpoenue knetku. Oynkuuu opranonioB. OOMeH BeUIECTB U MPEBPALIEHUE SHEPTUU - OCHOBA
KHU3HEIEATENILHOCTH KJIETKU. DHEPreTHUeCKUEe BO3MOXKHOCTH KIETKH. A3pOOHOE U aHa3pOOHOE JIbIXaHHe.
Pocr, pa3Butue n YKU3HEHHBIA UK KJIETOK. OOIIMe TOHATHS O JIEJICHUH KIETKHA (MUTO3, MEH03).

OpranusmMeHHbI YPOBeHb (6 4acoB)



Bbecnionoe u nonosoe pazMHokeHHE opraHu3MoB. [lonoBele kinetku. Omnogorsopenue. MuauBuayaibHoe
pa3BuTHE OpraHn3MoB. OCHOBHBIE 3aKOHOMEPHOCTH NepeAayy HacleICTBEHHON HHpOpMaLHK.
I'enernueckas HENPEPBHIBHOCTD )KU3HU. 3aKOHOMEPHOCTH U3MEHUYUBOCTH.

] JlaboparopHasi paboTa «BbIsIBIICHHE U3MEHYUBOCTH OPTaHHU3MOB).

ITomy/IsiiMOHHO-BUA0BOM YPOBEHb (5 4acoB)

Bun, ero xputepuu. Ctpykrypa Buza. [lomynsuusa - ¢gopma cymecTBoBaHHS BHJA. DKOJOTHS KakK
Hayka. Dxosorndeckue GpakTopbl. OCHOBHBIC MOJIOKEHUS TEOPUU IBOJIOINH. J|BIKYIIIUE CHITBI
SBOJIIOIMH: HACJIEICTBEHHOCTh, N3MEHYUBOCTh, OOpPH0A 3a CyIllecCTBOBAaHUE, €CTECTBEHHBINH OTOOD.
[IpucnocobaeHHOCT U €€ OTHOCUTENBHOCTD. VickyccTBeHHBINM 0TOO0p. Cenekiusi. OOpa3zoBaHUE BUJIOB -
MUKPO3BOIIOIUS. MaKpO3BOIIOHS.

[ JIaGoparophas pabota «/3yueHne MOpOIOrHUECKOTO KPUTEPHSI BUIAY.

JKOCHCTEeMHBIIl YpoBeHb (4 yaca)

buonienos u skocuctema. broreorieHo3. BzaumocBs3b nomyssiiuii B OuoreorieHose. Ilenun MMUTaHUS.
OOMeH BelecTs, IIOTOK M IIPEBpaLICHUE SHEPTHUH B OuoreoleHo3se.

HckyccTBeHHBIE OMOIIEHO3bI. DKOJIOTHYECKAs CYKIIECCHSI.

Buocdepnblii yposens (4 yaca)

buocdepa u ee cTpykTypa, cBoicTBa, 3aKOHOMEpHOCTH. KpyroBopoT BelecTB U 3Hepruu B 6uocdepe.
DKOJIOTUYECKHE KPU3HUCHI. B3ruisibl, rTUIOTE3bI M TEOPUHU O MPOUCXOKICHUU KU3HU. KpaTkas ucropus
pa3sBUTHSL OPraHUYECKOTro MUpa. JloKa3aTenbCTBa 3BOIOLUY.



9 knacc TEMATHYECKOE IIVTAHUPOBAHUE

HaumeHnoBanue KoanuectBo yacos
Ne A3CIOB 1 TeM K 0 DnexTpoHHbIE (TH(PPOBHIC)
wn | PEA Bcero ONTPOJILHEIE PaKTHHCCKHC 00pa3oBaTeNbHBIE PECYPCHI
MPOTPaMMBbI paboThI paboThI
1 Beenenune. buonorus B 1 bu6mmoreka [IOK
CHCTEME HayK. https://m.edsoo.ru/7f41aa8c
YpoBHH OpraHu3auu
2 YKUBOU TIPUPOJBL. 6 1 bu6moteka [IOK
MostexysipHbIit https://m.edsoo.ru/7f41aa8c
YPOBCHb
. Bubmuoteka [JOK
3 Kaerounetit yposers. 8 . . https://m.edsoo.ru/7f41aa8c
4 Opors?;jMeHHHH 6 1 1 Bubmuoteka IJOK
yp : https://m.edsoo.ru/7f41aa8c
; |Dommmmeme s s 1 Bumorssa LOK
A yp ’ https://m.edsoo.ru/7f41aa8c
g | JrooHoroumid . s . Bu6morexa LIOK
M : https:/m.edso0.ru/7f41aa8c
. Bbubmuoteka [JOK
! buocqepurtii yposenr. 4 https://m.edsoo.ru/7f41aa8c
OBIIEE KOJIMYECTBO 34 5 4

YACOB I10 ITPOT'PAMME
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Ne | Pazaesbl, TeMbI, YPOKH. DJIeMEHTbI COJepPKAHUS [aTa npoBeaeHus
n/ IIo niany DaKTHYECKHU
1|
1. | buonorus — Hayka o xuBo npupojie. | JlaTh noHsATHE 00 YPOBHSAX KU3HU: MOJIEKYJIIPHOM, 05.09
MeTop! uccieoBanus B OMOJIOTHH. KJIETOYHOM, OPTaHU3MEHHOM MOMYJISIIUOHHO-BUIOBOM,
JaTh MPEJICTABIICHUE O HayKe OMOJIOTHH KaK KOMILJIEKCE
HayK, O METOaX U3YUYECHHUs )KMBOU MPUPOIbI, 00
OCHOBHBIX 3Tallax HAy4YHOro MCCIEJOBAHUS.
2. | MonexynapHbIil ypOBEHb JlaTs nonsiTHe 00 3NEMEHTaX, BXOASIINX B CTPOCHUE 12.09
VYreBobI. OpraHu3Ma *HUBOTHBIX, UX CBOMCTBAX M 3HAYCHUHU.
Xumuueckasi Opranu3anus KjaeTku. B3aumocBs3b
CTpoeHHs U (YHKIMI HEOPTaHMUYECKUX M OPraHUYeCKUX
BemecTB (OETKOB, HYKJICMHOBBIX KHCJIOT, YTJICBOJIOB,
3. munuaoB, AT®), BXOIAIMIMNX B COCTaB KIETKU. 19.09
Jlura e OO6ocHOBaHKE POJICTBA OPTaHU3MOB Ha OCHOBE aHAJIM3a
XUMUYECKOTO COCTaBa UX KIIETOK.
4. | CocTaB u cTpoeHHE OETKOB. 26.09
@OyHKIUU OEIKOB.
buonornueckne karanu3aropsl.
S. 03.10
HyxknenHoBbI€ KUCIIOTHI.
6. | AT® u apyrue opranndeckue 10.10
COCIMHEHHUS KJICTKH.
7. JlaTh mOHSITHE O BUpYCaX, BUPYCHBIX 3a00J1€BaHUSX, 17.10

Bupycer.

BBI3bIBAEMBIX Y PACTEHHM, )KMBOTHBIX, OAKTEpHii, IpuOOB,
BUY-undexnms.




8. JlaTh moHsATHE 00 OCHOBHBIX MOJIOKECHHUSAX KIIETOUYHOM 24.10
Krerounslit ypoBeHb. TEOPUH, ABTOPAX, O 3HAUCHUU KJIIETOUHOU TEOPUU IS
OCHOBHBIE MOJIOKEHUS KIIETOYHOU pa3BUTHUSL OUOJIOTHH.
teopun. OOmye cBeaeHus o kiaetkax. | Jlatb moHsTHe 0 CTpOeHUH U (PYHKIUU KIETOUHON
Knerounas memOpana. MeMOpaHbl, TUHOIIMTO3€ U (paronuTose.
OYHKIMU U CTpOEHHUE spa. JlaTh MOHATHE O AU- U 07.11
rarmiouHOM Habopax XpoOMOCOM, raMeTax,

9. Sapo. DIIC. PuBocomsL. TOMOJIOTHYHOCTH XPOMOCOM U T.J. JlaTh MOHATHE O
MurtoxoHapu. TIacTHbL. ctpoenun JIIC, pubocoM. JlaTh NOHATHE O CTPOCHUU

OpPraHOUI0B, OOBSICHUTH HATUYUE OOJIBIIOTO YHCIa
MUTOXOHAPUNA B MOJOJIBIX KJIETKAX U B KJIETKAX C
OOJIBIIMMU SHEPreTUUECKUMU 3aTpaTaMH.

10 | AccuMmIsanus ¥ JUCCUMMIISALIAS. MeTtaboiu3M: SHEPreTUYECKUi U TNIACTUYECKU OOMEH, 14.11
MeTtabonusm. uX B3aUMOCBs3b. DepMeHThI, XuMUYeCcKas Mpupoa, poJib
DHepreTuuecKuii oOMeH. B MeTabonu3me. CTaauu SHEPreTUYECKOro oOMeHa. THIIbI
[TuTanue KIETKU. MUTaHUS KIETKU.

DOTOCHHTE3 U XEMOCUHTE3. 21.11

11 | ®oTocHHTE3 U XEMOCHHTE3.

12 | CunTe3 6eIKOB B KJIETKE. JlaTh pecTaBieHrue 0 FTEHETUIECKOM KO/1€, 00BSICHUTD 28.11

CYIIIHOCTh TPOIECCOB TPAHCKPHUIIIIUU U TPAHCIISALINU.
O6ocHOBaTh PoJb (HEPMEHTOB B CHHTE3€ OCIIKa,
mMaTpuuHyto pyukuuto JIHK, cMbici n30bITOYHOCTH
T€HETHYECKOT0 KOJIa.
13 | Hdenenue kineTku. Muros. KuzHeHHBIH UK KIeTKH: uHTepdaza u Muto3. Muro3z — | 05.12
JIeJICHHE COMAaTUYECKUX KIIETOK.
O0600maronuii ypox mo Teme KoHTposnb 3HaHMif 110 TaHHOU TEME. 12.12
14 | «KneTouHsblil ypoBeHb OpraHU3alun

KHBOI'O».




15 | Pa3MHOX€HHE OpPTaHNU3MOB. Meiio3. ®a3bl MUTO3a U Melio3a. JleneHne KIeTKH - 19.12

Meiios. OCHOBA POCTA, CXOACTBO U OTIUYHUE I10JIOBOIO U
Oecrosioro pa3MHokeHus. Bocripoussenenue
OpPraHMU3MOB, ero 3HaueHue. CrnocoObl pa3sMHOKEHHSL.

16 | UupuBuayabHOE pa3BUTHE OHTOreHe3 U NpUcyume eMy 3aKOHOMEPHOCTH. 26.12

OpraHU3MOB. Creunanu3aius KJI€TOK, 00pa30BaHME TKaHEH, OpraHoB.
OMOpHOHANIEHOE U TOCTAMOPUOHATIBHOE Pa3BUTHE
OpraHU3MOB. Pa3BUTHUS U PA3MHOXKEHHSI OPTaHU3MOB.

17 | 3akOHOMEPHOCTH HAClIeJOBAaHUS ['eneruka, ee 3agaun. HacnenctBeHHOCTD U 09.01
MIPU3HAKOB, YCTAHOBJICHHBIE [ . M3MEHYUBOCTD -CBOMCTBA OpraHu3MoB. OCHOBHbBIE
Mengenem. TEHETUYECKUE MTOHSATHSL.

Hemnonnoe noMuHupoBaHue. [IpaBuno pacmemnenus. [{utonornueckre OCHOBBI

AHanuzupyoniee CKpeluBaHue. HETOJHOr0 JOMUHUpPOBaHus. Hayuuts pemats 3a1aun Ha
HEMOJIHOE JIOMUHUPOBAHUE U aHAJIU3UPYIOLIEe
CKpeIIBaHuE.

18 | AuruOpuaHoe ckpeuBaHue. JlaTb MoHATHE O TUTHOPHUIHOM CKpEIIMBaHHE, 16.01

CuemnieHHOe ¢ MOJIOM HAcjleIOBaHWe. | 3aKOHOMEPHOCTSX HACJIeJIOBaHUS, YCTAHOBICHHBIX [ .
Menpenem.
['eneruka nona. HacnenoBanue npu3HakoB, CIICTIIICHHBIX
C MOJIOM.

19 | MoaudukannoHHas U3MEHUYUBOCTb. JlaTh oHsITHE MOIU(PUKAIIMOHHON N3MEHYUBOCTH, 23.01
JlaGopaTopHas padora 2 BJIMSTHMM BHEUTHHUX YCIIOBHUI Ha IPOSBICHHUE TEX WIIH
«BpIsIBIICHIEC H3MEHUNBOCTH WHBIX MTPU3HAKOB, JIaTh MPEJICTABIICHUE O HOPME PEaAKIIHH
OpTaHU3MOB). opraHu3Ma Ha BHEITHUE YCIIOBUSI.

20 | MyTtanmoHHas N3MEHYMBOCTD JlaTb moHsATHE O MyTalMsIX, UX BUAAX, (aKkTopax, 30.01
OCHOBHBIE METOIbI CEICKIIUN BBI3BIBAIOIINX MYTAIUH, TPOBOJAUTH CPABHUTEIHHYIO
pacTeHUM, )KUBOTHBIX U XapaKTEePUCTUKY MYTalluil pa3IuIHOTO BU/IA.

MUKPOOPTaHU3MOB.
21 | IlonynsiMOHHO-BUIOBON YPOBEHb. JlaTh NOHSITHE O BUAE, €r0 KPUTEPUSIX. 06.02




Jlabopamopnasa paboma 3
«H3yuenue mopgonocuueckozo
Kpumepus 8U0ay.

22 | Dxonorudeckue GakTophl. AOuoTHdeckue, OMOTHYECKUE, AHTPOTIOTEHHBIE, 13.02
OCHOBHBIC CUCTEMATUICCKUE KATETOPUH, PU3HAKH U
BIIMSIHUE YCIIOBUM CPEbl HA KUBOU OPTaHU3M.
23 | [IpoucxoxaeHne BUIOB. Jlath moHsATHE 00 OCHOBHBIX CHCTEMATUYECKUX 20.02
[Tomymsiusi-e TMHUIIA SBOJTFOIIHH. KaTeropusix, MprU3HaKax apCTB KUBOTO.
JlaTb MOHATHE O MOMYJISIIIMKU, 0OOCHOBAThH POJIb
HOIYJISIIIAIA B 9KOCHCTEME, XapaKTepU30BaTh
MOIYJISIITHOHHO-BUIOBON YPOBHH OpTaHHU3AIMH KUBOTO.
24 | bopb0a 3a CyliecTBOBaHUE. XapakTepuzoBath 60pb0y 3a cyliecTBoBaHue, (HOpMbI 27.02
EcrectBennsIit 0oTOOD. OOpBOBI. POJIH €CTECTBEHHOTO 0TOOpA M €T0 (DOPMBI.
25 | BunoobOpazoBanue. ["eorpaduueckoe U 3KOJIOrHIECKOe BUI000Pa30BaHHUE. 05.03
Makpo3BoJronus. N3onupyromuye MexaHu3Mbl. BUIbI U301 1HN.
JIBWOKyIIME CHITBI MAKPOIBOJTIONNN. 3HAUCHHE
UCCIIeIOBaHUS (DUITOTEHETHYECKUX PSIOB.
26 | CoobmiecTBO. JKocHucTeMa. JlaTh IOHSITHE O IPUPOIHBIX COOOIIECTBAX. X 12.03
buoreoneHos. CBOMCTBAX. 3a/1a4aX, KOMIOHeHTax. 1 ux
CocTaB u CTPYKTypa cOOOIIeCTBa KJIaCCU(UKAIUS; HAYIUTh MPOBOJIUTH CPABHUTEIHHYIO
XapaKTEePUCTUKY COOOIIECTB, SKOCUCTEM, OMOT€OLIEHO30B.
27 | MexxBUIOBBIC OTHOIIICHUS B Okocuctema (OHOTreoIeH03), €€ KOMIIOHEHTHI: 19.03

IKOCUCTEME

[ToTokm BemecTBa v YHEPTUU B
JKOCUCTEME.

Camopa3BUTHE SKOCUCTEMBI.

IIPOIYLIEHTBI, KOHCYMEHTHI, PETyLIEHTBI, UX POJIb.
BunoBas v npocTpaHCTBEHHAs! CTPYKTYpa 3KOCUCTEMBI.

[lenu 1 ceTy MUTaHUS, UX 3BE€HbS. THUIIBI MUIIEBBIX ICTICH.




CocrapiieHHE CXeM Nepeaadr BEUIECTB U SHEPIruu (1ienen
nutanus). [IpaBuiia H5K0I0rH4eCcKO MUPaMUIBI.

28 | buocdepa.
Kpyrosopot BemecTs B 6nocdepe. buocdepa- rmodanbHas 3xkocucTeMa. Y deHue 02.04
OBodtonus Ouocgepsl. B.1. Bepuasckoro o 6uocdepe u noocdepe. Kupoe
BEIIIECTBO, €T0 QYHKITUH.
MHOTOKpaTHOE HCITOIH30BAHNE U ITUPKYJISIIHS
OMOr€HHBIX PJIEMEHTOB
29 | Pa3BuTHe NpeACTaBICHUN O TuIbI SBOJTIIONIMOHHBIX U3MEHEHUH (TIapajlienu3m, 09.04
BO3HUKHOBEHUH JKU3HU. KOHBEPI'CHIIUS. JIMBEPICHITHS ) TJIaBHbIC JIMHUH YBOJIFOIUH.
Paznuna noHaTuii napaienu3M 1 KOHBEPT CHIIHS.
30 | 'mnoTe3nl BOSHUKHOBEHUS KU3HMU. I'mmoTe3bl BO3HUKHOBEHUS YKM3HM Ha 3eMIIe. 16.04
AHTpOIIOreHHOE BO3/ICHCTBHE Ha PannonanpHOE IPUPOAOIIONH30BAHUE.
31 | 6uocdepy. 23.04
PannonanpHOE IPUPOAOIIONH30BAHHE. 07.05
32 | OCHOBBI PaIIOHATILHOTO
MIPUPOIOTIOIH30BAHUS.
33 | O606maromuii ypok 1mo Teme 14.05
34 | IToroBblii ypoOK. 21.05




