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HOACHUTEJIBHAA 3AIINCKA

AnantupoBaHHas pabouas mporpamma 1o ydeOHomy mnpeamery —«buomorus»  sBusercs
YacThIO QalTUPOBAHHOW 0Opa3oBaTeNbHON MpPOTpaMMbl OCHOBHOTO 0OIIEro oOpa3oBaHUS
o0yJaromuxcs ¢ 33IeP>KKOM IICUXUIECKOTO PA3BHUTHSI.

AnpantupoBaHHas paboyas mporpamma 1o mnpenMmery «buosorus» Ha YpOBHE OCHOBHOTO
oOmiero o0Opa3oBaHMs COCTaBJIEHA Ha OCHOBE TpPeOOBaHUI K pe3ylbTaTaM OCBOCHHS OCHOBHOM
00pa30BaTeNbHON MporpaMMbl OCHOBHOTO o0miero o6pazopanus, ®PI'OC mis nmereit ¢ OB3 u
yuebHoro 1iana 'bOY rumuaszun r. Cei3panu.

BapuaHT naHHOM ajanTUpOBaHHOM mporpamMmbsl IpennoJsaraer, yro oOywarouuiics c 3IIP
MoJTy4aeT 0oOpa3oBaHME, IMOJIHOCTHIO COOTBETCTBYIOIIEE IO HMTOTOBBIM JIOCTH)KEHUSM K MOMEHTY
3aBepIIeHUs] 00yueHUss 00pa30BaHUI0 O0YUYaOIIUXCS, HE UMEIOIIUX OTPAHUYEHUN TIO0 BO3MOXKHOCTSM
3J10pOBbsL, B TE K€ CpOKU 0OyueHus (5 - 9 kiaccel).

[Ipu  opranmzamuu  y4eOHOTO  Tpoliecca HEOOXOIMMO  yUYUTHIBATH  CHEHH(PUUYECKUE
obOpazoBatenbHbIe ToTpeOHOCTH oOyuatomuxcs ¢ 3I1P :

® OpraHm3anys mporecca 00y4eHus C yIeTOM Clieln(PUKH YCBOSHUS 3HAHNH, YMEHUH M HaBBIKOB
obyuatonumucs ¢ 3I1P ¢ yuerom Temna yueGHOM pa®oTh! ('momaroBom» MpeabsBIeHUN MaTepuaa,
JO3MPOBAHHOW TIOMOIIM B3pPOCJIOTO, HCHOJIB30BAHUHU CIEIHATBHBIX METOJIOB, MPUEMOB H CPEJICTB,
CTIOCOOCTBYIOMIMX KaK OOIIeMYy pPa3BHTHIO OOYJaromIerocs, TaK W KOMIICHCAIIMH WHIMBHUIyaTbHBIX
HEZ0CTAaTKOB Pa3BUTHS);

® yUeT aKTyaJbHBIX ¥ TMOTEHIMATBHBIX II03HABATEIBHBIX BO3MOXHOCTEH, obOecreueHune
WHIUBUAYAIBHOTO TeMIa O0ydeHHUs U MPOABIKEHUSI B 00pa30BaTeIbHOM MPOCTPAHCTBE ISl Pa3HbIX
kareropuit ooyuatomuxcs ¢ 311P;

. MOCTOSIHHBIM ~ (MMOIIAroBbI)  MOHUTOPWUHT  PE3yJbTaTUBHOCTH  OOpa3oBaHUA W
cOpPMUPOBAHHOCTH  COLMAIbHOW  KOMIIETEHIMHM  OOyYarolMXCs, YpPOBHS U  JAMHAMHKHU
MCUX0(U3UUECKOTO Pa3BUTHS;

® MIOCTOSIHHOE CTUMYJIMPOBaHUE MO3HABATEIbHONW aKTUBHOCTH, MOOYXKIEHHE MHTEpeca K cede,
OKPYKaIOIIeMy NPEAMETHOMY U COLIMAILHOMY MHPY;

® MIOCTOSIHHAsI TIOMOIIb B OCMBICICHMM M PACHIMPEHUH KOHTEKCTa yCBaUBAE€MbIX 3HAHUH, B
3aKpEIJICHUH U COBEPIICHCTBOBAHUN OCBOCHHBIX YMEHUI;

e crieiMagbHOE O0yUYEHHE «IepeHoCy» cHOPMUPOBAHHBIX 3HAHUM U YMEHHI B HOBBIE CUTYallUU
B3aUMO/ICHCTBUS C IEHCTBUTENBHOCTbIO;

® pa3BUTHE M OTPabOTKA CPEICTB KOMMYHHKAIMH, MPUEMOB KOHCTPYKTHBHOTO OOIIEHUS U
B3aUMO/JICHCTBUS (C 4YIEHAMU CEMbH, CO CBEPCTHHUKAMH, C B3POCIBIMH), (HOPMHUpPOBAHHE HABHIKOB
COILIMANILHO 0JI00pPsSIEMOT0 MOBEICHUSI.

OBIIAA XAPAKTEPUCTHUKA ITIPEIMETA «bHOJIOI US1»

buosiorus pa3BuBaeT NMpeACTaBIECHUS O MMO3HABAEMOCTH >KMBOM NPHUPOJBI U METOJaxX e
MO3HAHHUS, TI03BOJISIET C(OPMHUPOBATH CUCTEMY HAyUYHBIX 3HAHUH O JKUBBIX CUCTEMAax, YMEHUS UX
M0JIy4aTh, IPUCBAUBATh U IPUMEHSTDH B )KU3HEHHBIX CUTYaIUsX.

buosornyeckass moArotoBka oOecrneyrBaeT IMOHMMaHUE OOYYaIOUIUMHCS HAayYHBIX
IIPUHILIUIIOB YEJIOBEYECKON AEATEIBbHOCTH B IPUPOJE, 3aKJIAIbIBAET OCHOBBI JKOJIOIMYECKOHN
KYJIBTYpPBI, 37J0POBOT0 00pa3a KU3HU.

HEJIX U3YYEHUSA IPEIMETA «BHMOJIOI' S

HCJ’IHMI/I HU3YUYCHHUA OuoJIOruy Ha YPOBHEC OCHOBHOT'O O6I.I.[CTO O6paBOBaHI/I}I SABJIAKOTCA:
1) (bOpMI/IpOBaHI/IC CHCTEMBl 3HAHHH O NpU3HaKax MW HIponeccax KU3HCACATCIbHOCTU



OMOJIOTUYECKUX CUCTEM PA3HOTO YPOBHS OpraHU3alllu;

2) ¢dbopMHUpoBaHHWE CHCTEMBl 3HAHUH 00 OCOOEHHOCTSX CTPOCHHMS, >KU3HEACATEIbHOCTU
OpraHM3Ma 4ejoBeKa, YCIOBUSAX COXPAHEHMsI €T0 310pPOBbS;

3) ¢opmupoBaHHE YMEHHMH NPUMEHSATh METOJbl OMOJIOTHYECKOW HAyKd s M3y4YCHUs
OMOJIOTUYECKUX CUCTEM, B TOM UHUCIIC OPraHh3Ma YeJIOBeKa;

4) dbopMHupoBaHHE YMEHHI MCIOJIB30BaTh HH()OPMAIIMIO O COBPEMEHHBIX JOCTH)KCHUSIX B
oOmactu Owonoruu Juis OOBSCHEHHST TIPOLIECCOB W  SBJICHUH JKUBOW MPHPOIBI U
AKU3ZHEJESATENIbHOCTH COOCTBEHHOTO OPTaHNU3Ma;

5) dopmupoBanue ymMeHHII OOBSCHSATH POJb OWOJIOTUH B MPAKTHYCCKOU NEATEIHHOCTH
Jozied, 3HaYeHHe OMOJIOTHYECKOTO Pa3sHOoOOpas3ws s COXpaHeHUs Onochepbl, MOCIEeICTBHUL
NeSITEIbHOCTH YEJIOBEKA B IIPUPOJIE;

6) QopMupoBaHHE OKOJOTHYECKOW KyIbTYpPhl B LEISAX COXPAaHEHHS COOCTBEHHOTO
3JI0pOBbSI U OXPaHbl OKPYXKAIOUIEH cpebl.

JlocTrkeHue 1eneil mporpaMMbl O OMOJIOTMM 00ECIEYMBAETCS PEIICHUEM CIEIYIOINX
3ajau:

1) npuoGperenue oOyyarOUUMUCS 3HAHMM O JKMBOM NpHpOJE, 3aKOHOMEPHOCTSIX
CTpOEHUS, KU3HEAEATEIBbHOCTH U CpefooOpasyomieldl poJid OpPraHu3MOB, YEJIOBEKEe Kak
OMOCOIMAILHOM CYIIECTBE, O POJU OHOJIOTUYECKOW HAyKW B TMPAKTUYECKOW AESITEeIbHOCTU
JTIOEH;

2) oBNIaJieHUE YMEHHUSIMH MPOBOAMUTH MCCIEIOBAHUS C MCIOJIb30BaHUEM OMOJOTMYECKOTIO
000pyI0BaHUS U HAOIIOJCHUS 32 COCTOSTHUEM COOCTBEHHOTO OPTaHHU3Ma;

3) ocBoeHue mpuUEMOB pabOTHl ¢ Owuonormyeckod uHMOpMaIued, B TOM YHUCIE O
COBPEMEHHBIX JOCTH)KEHUSX B 00J1aCTH OMOJIOTHH, €€ aHalIu3 U KPUTHUECKOE OLIEHUBAaHHUE,

4) BocmUTaHWE OWOJOTUYECKH U OKOJOTHYECKH T'PAMOTHOM JIMYHOCTH, TOTOBOM K
COXPAaHEHHIO COOCTBEHHOTO 3/I0POBBS U OXpaHbl OKPY)KAIOIIEH CPEJIbI.

MECTO YYEBHOT' O IPEJIMETA «bHOJIOI'HS1» B YHEBHOM IIJIAHE

CornacHo ajanTUpOBaHHOW pabouelt mporpamMme Ha H3y4eHHE YUeOHOro MpeaMmeTa
«buonorus» o yueOHOMY IJIaHYy THMHA3UHM OTBOJUTCS B 5-9 Kkitaccax 238 4acoB: B 5 Kiracce —
34 gaca (1 gac B Henemo), B 6 kiacce — 34 yaca (1 gac B Heento), B 7 kiacce — 34 gaca (1 yac B
HeJeN0), B 8 Kitacce — 68 yacoB (2 yaca B Hezienio), B 9 kiacce — 68 yacoB (2 yaca B HEJIEINIO).

1. COAEP’ KAHUE YYEBHOI'O IIPEJIMETA «bHOJIOI U51»

5 KJIACC

1. DBwuoJiorusi — HayKa 0 :KMBOIi mpupojae

[Monstne o >xu3Hu. [Ipu3Haky XHBOTO (KIETOYHOE CTPOEHHE, NUTAHUE, MIbIXaHUE,
BbIJICJIEHUE, POCT U Jipyrue npusHaku). OObeKThl KUBOW M HEKUBOU MPUPOJBI, UX CPAaBHEHHUE.
JKuBas u HeXHBask NPUPOA — €JUHOE LIENIOE.

buosnorus — cucrema Hayk o kuBOW npupoae. OCHOBHbIE pa3zeibl Ouosoruu (60TaHUKA,
300JI0THsI, SKOJIOTHUS, IIMUTOJIOTHS, aHATOMHUA, (U3HOJOTHS U Jpyrue paszaensl). IIpodeccun,
CBsI3aHHBIE C OMOJIOTHEN: Bpady, BETEPUHApP, MCUXOJIOT, arpOHOM, *XHBOTHOBOJA U Jpyrue (4—5
npogeccuii). Csi3b OMOJOTMU C JPYTUMHU HayKaMu (MaTeMmaTuka, reorpadus U Apyrue Hayku).
Poub 6Moornu B Mo3HaHUM OKPYKAIOLIETO MUPA U MPAKTUYECKOH /1€ TeTbHOCTH COBPEMEHHOTO
YeJoBeKa.

Kabuner Ouonoruu. IlpaBuna moBereHus U paboThl B KaOuWHETe C OMOJOTHYECKUMHU
npubopamMu U HHCTPYMEHTaMH.

buonornyeckue TepMHUHBI, MOHATHSA, CUMBOJBI. MCTOYHHKM OHOJOTMYECKUX 3HAHUH.



Ilonck wHbOpMAIMKM C HUCHOJB30BAHUEM PA3IUYHBIX HCTOYHHUKOB (HAYYHO-TIOMYJISIpHAS
JauTepaTypa, ClipaBOYHUKH, IHTEpHET).

2. Metoabl U3yYeHHUs! JKUBOI MPUPOIbI

Hayunble MeTOIBl M3y4eHUs XUBOW NPHUPOJBI: HAONOJCHHUE, SKCIEPUMEHT, OMHUCAHUE,
u3Mepenue, kiaccudukauusd. [Ipasuia paboThl C yBEIMUUTEIbHBIMHU IPUOOPAMHU.

Meron omnucanuss B Ouojorud (HarJISIAHBIA, CIIOBECHBIM, CcXeMaruueckuii). Merton
u3MepeHus: (MHCTPYMEHTHI u3MepeHus). HabmogeHne M SKCIEPUMEHT KaK BEAYIIUE METObI
onosoruy.

Jlabopamopuvie u npakmuueckue padomot

Nzyuenne maboparopHoro o0OpyJIOBaHUs: TEPMOMETPHI, BECHI, Yallku lleTpu, mpoOupKH,
MeH3ypkH. [IpaBuina paboTel ¢ 000py10BaHNEM B IIKOJBHOM KaOUHETE.

O3HaKoOMJIEHHE C YCTPOWCTBOM JIYIbl, CBETOBOI'O MUKPOCKOIIA, IIPaBUjia pabOThl C HUMHU.

O3HakOMJIEHHME C pACTUTENbHBIMM U JKMBOTHBIMM KJIE€TKaMH: ToMara u apOysa
(HaTtypasnbHbIe TNpenaparbl), UHPY30puH TypenbKd U TUAPbl (FOTOBBIE MHKpOIIpenapaThl) ¢
MTOMOIIBIO JIYTIBl U CBETOBOI'O MUKPOCKOTIA.

IKCKypcuu uiu 6ude0IKCKypcuu

OBnazneHue MeToaMH U3y4eHHs )KUBOM IPUPOJIbl — HAOIIOJEHUEM U SKCIIEPUMEHTOM.

3. Opranu3Mbl — TeJia ;KUBOW NPHUPOABI

[lonsitne 06 opranusme. [osinepHble u sigepHble opraHu3mbl. KieTka m e€ OoTKphITHE.
Knerounoe crpoenue opranusmoB. Llurosmoruss — Hayka o kierke. Kiierka — HauMeHblas
CIMHUIIA CTPOEHUS M IKU3HENEATENbHOCTH OpPraHM3MOB. YCTPONCTBO YBEIMYUTEIBHBIX
puOOpPOB: JIynbl U MHUKpockoma. CTpoeHue KIETKH O] CBETOBBIM MHUKPOCKONOM: KJIETOYHAs
000J1049Ka, UTOIIIIA3Ma, SJIPO.

OnHOK/IETOUHBIE M MHOTOKJIETOYHbIE OpraHum3Mbl. KieTku, TKaHM, OpraHbl, CHUCTEMBI
OpraHoB.

XKuznenearensHocTs  opraHusmMoB.  OcoOeHHOCTM ~ CTpO€HMS M IIPOLECCOB
KHU3HEIEATEIbHOCTH Y PACTEHUH, dKUBOTHBIX, OakTepHil U rpuOoB.

CBolicTBa OpraHU3MOB: IIMTaHUE, JbIXaHWE, BbIJEIECHUE, JABMKEHHE, pPa3MHOXKEHHUE,
pa3BUTHE, PA3IPAKUMOCTb, IPUCHIOCOOTEHHOCTh. OpraHu3M — eJMHOE LIENOE.

PazHooOpa3ue opraHn3MoB U MX Kiaccu(uKanus (TaKCOHbI B OMOJIOIMM: 11apCTBA, THUIIbI
(oTzmensl), KJacchl, OTPAAbI (MOPAIKH), CEMENCTBA, PObl, BUAbL. bakTepun u BUpychl Kak (GOopMbl
XKHU3HU. 3HaueHue OakTepuil 1 BUPYCOB B IIPUPO/JIE U B )KU3HU YEJIOBEKA.

Jlabopamopuvle u npakmuueckue padomot

N3yueHune KIETOK KOXMIBI Yellyd JiyKa IOJ JIYNOW M MHUKPOCKONOM (Ha mpumepe
CaMOCTOSTEJIBHO IPUTOTOBICHHOTO MUKPOIIPENapara).

O3HakoMJIeHHE ¢ IPUHIMIIAMYU CUCTEMATUKU OPraHU3MOB.

Habnronenue 3a noTpebieHreM BOJIbl PACTCHUEM.

4. OpraHu3Msbl U cpeJa O0UTaHUA

Ilonsitue o  cpene  oburanus. BopaHas,  Ha3eMHO-BO3AyIIHAs,  IOYBEHHas,
BHYTpHUOpPraHu3MeHHasi cpenpl ooutanus. IIpencraBurenu cpen oburanus. OcoOeHHOCTH cpen
oOutanus opranusmoB. [Ipucnoco6iaenns opranu3zmMoB k cpejie ooutanus. Ce30HHbIE U3MEHEHUS
B JKU3HU OPraHU3MOB.

Jlabopamopuvie u npakmuyeckue padoomal.

BoisiBnenune npucnocoOneHUd OpraHu3MoB K cpeae oOuTaHus (HA KOHKPETHBIX
pUMEpPaAXx).

IKCKypcuu unu 6u0eoIKCKypcuu.



PacturenbHbli ¥ )KMBOTHBIA MUP POJTHOTO Kpasi (KpaeBeJAeHUE).

5. Ilpupoanbie cooduecTBa

[lonsTie o mnpupogHOM cooOuiecTBe. B3auMocBsi3M OpraHU3MOB B  IPHUPOJHBIX
coobmiectBax. IlumeBbie cBsi3u B cooOmiecTBax. [IuineBpie 3BEHbs, IIENMM U CETH HHUTAHUSL.
[IpousBoauTenu, nNOTpeOUTENH W Pa3pyLIUTENM OPraHUYECKUX BEIIECTB B IPHUPOJHBIX
coobmiectBax. [Ipumepsl MpUpPOIHBIX cooOIIecTB (JIec, MpyHA, 03epo W Jpyrue NpPUPOTHBIE
coo0iecTBa).

HckyccTBeHHbIE cOOOLIECTBA, UX OTIIMUUTENbHBIE MPU3HAKK OT IPUPOJHBIX COOOIIECTB.
[TprurHBI HEYCTOWYMBOCTH HCKYCCTBEHHBIX COOOMIECTB. POJIb MCKYCCTBEHHBIX COOOIIECTB B
KU3HU YEJIOBEKa.

[Ipupoausie 30ub1 3emin, ux odutarenu. duaopa u ¢payHa npupoaHbIX 30H. JlanamadThI:
MPUPOJIHBIE U KYJIbTYpPHBIE.

Jlabopamopmuvie u npaxmuyeckue padoomal.

N3yuenne HMCKYCCTBEHHBIX COOOIIECTB W HMX oOuTaTenel (Ha TpuMepe akBapuyma u
JPYTUX UCKYCCTBEHHBIX COOOIIECTB).

IKCKypcuu uiu 6u0e0IKCKypcuu.

N3ydyenne npupoAHbIx cooOliecTB (Ha mpuMepe Jieca, o3epa, NpyAa, Jyra U APYTrUx
MIPUPOJIHBIX COOOIIECTB. ).

N3ydeHne ce30HHBIX SBJICHUN B dKU3HU MPUPOTHBIX COOOIIECTB.

6. 7KuBasi npupoaa u 4ej0BeK

W3menenust B mpupoje B CBSI3U C Pa3BUTHEM CEIbCKOTO XO34WCTBA, MPOU3BOACTBA U
POCTOM YHUCIIEHHOCTH HacejieHUs. BnusHue yenoBeka Ha >KMBYIO NMPUPOJY B XOJI€ UCTOPHH.
['moGanbHBIE SKOJOTUYECKHE MPOOJIEMBbI. 3arpsi3HEHUE BO3MYITHON M BOJAHOW 000JI0OYEK 3eMIIH,
MoTepu TNOYB, HX mpenoTBpauieHue. IlyTm coxpaHeHuss OHMOJOrHMYECKOro pPasHOOOpasusL.
OxpansiemMble TEppPUTOPUHU (3aMOBETHUKH, 3aKa3HUKH, HALMOHAJBHBIE MapKH, MaMITHUKU
npuposl). KpacHas kaura Poccuiickoit @eneparun. Oco3HaHNUE KU3HHA KaK BEJIMKOW IIEHHOCTH.

Ilpakmuueckue padbomut.

[IpoBenenue akuuu mo yOopke Mycopa B Omkallem Jjecy, mapke, CKBepe WU Ha
MPUILKOJIBHOU TEPPUTOPHH.

6 KJIACC

1. PacTuTe/ bHBIH OPraHu3m

boranuka — Hayka o pacteHusx. Pasnenbl GoTanuku. CBsi3b OOTaHUKU C APYrUMU
HayKaMH 1 TeXHUKOU. O0IIre Npu3HaKu pacTeHUIA.

PazHooOpasue pacTeHuil. YpOBHU OpraHU3allid PacTUTEIILHOTO OpraHu3Ma. Beiciine u
Husmue pacteHus. CopoBbie U CEMEHHbIE PACTEHUS.

PacturenbHas kietka. M3ydeHune pacTUTENBHOW KIIETKH TOJ CBETOBBIM MHUKPOCKOIIOM:
KJIeTOYHasi 000JI0UKa, PO, LUTOMIa3Ma (TJIACTHIbI, MUTOXOHAPHH, BAaKYOlId C KJIETOYHBIM
cokoM). PacturensHbie TkaHu. OyHKIIUU paCTUTENBHBIX TKAHEH.

Opransl 1 cuCTEMBI OpraHoB pacTeHuil. CTpoeHre OPraHOB PAaCTUTEIBHOTO OpraHu3Ma, UX
POJIb U CBSI3b M@Ky COOOM.

Jlabopamopuwle u npakmuueckue padomaot.

N3ydeHne MUKPOCKOTIMYECKOTO CTPOSHHS JIMCTa BOJHOTO PACTEHUS DJIOJCH.

N3ydeHue cTpoeHus: pacTUTENBHBIX TKaHEe! (MCIOIb30BaHHEe MUKPOTIPEIapaToB).

N3ydeHne BHEIIHETO CTPOCHUS TPABSHUCTOTO IIBETKOBOTO pacTeHUs (Ha JKUBBIX WU
repOapHbIX SK3EMILIApaX PacTeHMIA): MACTYIIbsl CYMKa, pelbKa IUKas, JIOTUK €IKUN U JpyTHe



pacTeHus.

OOHapyxeHre HEOPTraHMYECKUX M OPraHUYECKHUX BEIIECTB B PACTECHHH.

IKCKypcuu unu 6u0eoIKCKypcuu.

O3HakoMJIEHHE B IPUPOJE C IIBETKOBBIMH PACTEHUSMHU.

2. CtpoeHue 1 MHOr000pa3ue NOKPbHITOCEMEHHBIX pacTeHMit

Crpoenue cemsiH. CocTaB U CTPOCHHUE CEMSIH.

Bunel xopHeld U TUNBI KOPHEBBIX cuUcTeM. Bupouwsmenenus kopHei. Kopenb — opran
IIOYBEHHOTO (MUHEpaibHOIro) nuTaHus. KopHu U kopHeBble cucTeMbl. BHellHee 1 BHyTpeHHee
CTpOCHHE KOpHA B CBsi3u ¢ ero ¢yHkuusmu. KopueBoil ueximk. 30HBI KopHA. KopHeBbie
BoJIocKH. Poct kopHs. [lornomienne KOpHSIMHU BOABI U MHHEPAJIHHBIX BEIIECTB, HEOOXOIMMBIX
pacTeHuto (KOpHEBOE JaBJjeHue, 0cMOC). Bumon3amenenrne KopHew.

[ToGer. Pa3Butue nodera u3 nmouku. Ctpoenue ctednsi. BHenrHee U BHYTpEHHEE CTPOCHHUE
mucta. BupgousmeHenust 1moOeroB: KOpHEBMIE, KiIyOeHb, JykoBuma. Wx cTpoenue,
Ouosoruueckoe 1 xo3siictBeHHoe 3HaueHue. [loGer u nmouku. JIucropacnonoxeHue u JUCTOBas
Mo3auka. Ctpoenue u ¢pyHkuuu aucra. [IpocTeie U cinoxHbIE TUCThS. BUIOU3MEHEHNS JIUCTHEB.
Oco0OeHHOCTH BHYTPEHHETO CTPOEHHMS JIUCTa B CBSI3U C €ro (PyHKIUSAMHU (KOKHIIAa M YCTHUIIA,
OCHOBHAs TKaHb JINCTA, IPOBOJAIINE ITy4KH). JINCT — OpraH BO3yIUTHOTO MUTAHUSI.

Crpoenue u pazHoo6Opasue neTkoB. Cousetus. [Inoapl. Tumnsl mionos. PacnpocTpanenue
IJI0JIOB U CEMSIH B IIPUPO/IE.

Jlabopamopnwie u npaxmuyeckue padoomaot.

N3yuenne cTpoeHUs] KOPHEBBIX CHCTEM (CTEP)KHEBOM M MOYKOBATOW) Ha MpUMEpe
repOapHbIX IK3EMIUIIPOB UM KHUBBIX PACTEHHI.

N3yueHne Mukpormpenapara KI1eToK KOpHsL.

O3HakoMJIEHHE C BHEIIHUM CTPOECHUEM JIMCTHEB U JTUCTOPACHOIOKEHUEM (HA KOMHATHBIX
paCTEHUSX).

N3yueHne cTpoeHus BEreTaTUBHBIX M T€HEPAaTUBHBIX M0YEK (Ha IMpUMeEpe CUPEHH, TOIOJISA
U IPYTUX PacTCHHH).

N3yueHre MUKPOCKOIIMYECKOTO CTPOEHHUS JINCTA (Ha FOTOBBIX MUKpOIIpenapaTax).

PaccmarpuBaHue  MMKpPOCKOIIMYECKOTO  CTPOEHUS BETKHM JiepeBa (Ha T'OTOBOM
MUKpOIIpenapare).

HccnenoBanue cTpoeHUst KOPHEBUILA, KITyOHS, JTyKOBHIIBL.

N3yueHue cTpoeHHst IBETKOB.

O3HakoMJIeHHE C Pa3IMYHBIMU TUIIAMH COLIBETHI.

N3yuenue cTpoeHUs CeMsH IBYIO0IbHBIX PACTCHUM.

N3yueHue cTpoeHHs CeMSH O/IHOJIOJbHBIX PACTEHUH.

3. 7Ku3HenesTeJbHOCTh PACTUTEIBHOI0 OPraHU3MAa

OO0OMeH BelecTB y pacTeHuit

Heopranuueckue (Bojia, MUHEpaJbHbIE COJIM) U OpraHUYecKHe BelecTBa (OENKu, KHpBHI,
YTJIEBObI, HYKJIEMHOBbIE KHMCJIOThI, BATAMUHBI U JIPyrue BellecTBa) pacTeHHs. MuHepaibHOe
NUTaHUE pacTeHU. Y 100peHus..

ITuranue pacrenus.

[lornomeHnue KOpHSAMH BOJAbBI M MUHEPAIbHBIX BEIIECTB, HEOOXOIUMBIX PaCTEHUIO
(xopHeBoe pgaBieHue, ocmoc). IlouBa, e€ mogopoaue. 3HadeHHe OOPaOOTKH TOYBHI
(OKyuuBaHHE), BHECEHHs YHAOOpEHH, NPOPEKUBAHUS MPOPOCTKOB, IOJUBA ISl JKU3HU
KYJIBTYPHBIX pacTeHul. [ uaponoHuka.

doTocuHTe3. JIUCT — OpraH BO3AYIIHOTO NUTAHUS. 3HauUeHUEe (OTOCHHTE3a B MIPUPOJIE U B



YKU3HU YEJIOBEKa.

JlpIxaHue pacTeHusl.

JpixaHue KOpHA. PpIxjeHuEe MOYBBI JUIS  YIY4dlIEHUs JbIXaHUSA KOPHEH. YCIOBUSA,
MPEMSATCTBYIOUINE JbIXaHUIO KopHed. JIuct kak opran fApixaHus (YCTBbUYHBIM ammapar).
[loctymnenne B smct armocdepHoro Bosayxa. CuiibHas 3ambUIEHHOCTH BO3JyXa, Kak
MPETATCTBHUE IS JbIXaHusl TUCTheB. CTebenb Kak opraH AbIXaHus (HaJM4KMe YCTBHUIl B KOXKHIIE,
yeueBUueK). (OCOOEHHOCTH JpIXaHUS pacTeHuil. B3aumocBs3b JAbIXaHUS pPACTEHUS C
(boTOCHHTE30M.

TpaHcnopT BelecTB B pACTEHUH.

CBsI3b KJIIETOYHOTO CTpOCHHS cTeOs ¢ ero ¢pyHKiusamMu. Poct crebis B mmny. Knerounoe
CTpoeHHE cTeOJil TPaBSIHUCTOIO PACTEHUsS: KOXKMIIA, MPOBOASIIME IY4YKH, OCHOBHAs TKaHb
(mapenxuma). Kiierounoe ctpoenue crebiist ApeBeCcHOro pacTeHus: kopa (rmpoOka, j1y0), kamOui,
npeBecuHa U cepaueBuHa. Poct crebns B TonumHy. IIpoBojsimne Tkanu xopHs. TpaHcrmopt
BOJbl M MHHEpAIbHBIX BELIECTB B PACTEHUH (COCYAbl APEBECHUHBI) — BOCXOAAIIUN TOK.
Hcnapenue Boabl uepe3 crebenb W JUCThbs (TpaHcmupauus). Perymsuus ucnapeHusi BOJAbI B
pacteHuu. BriusiHue BHEIHUX YCIIOBUN Ha McapeHue BObl. TpaHCIOPT OpraHMYeCcKUX BEIIECTB
B pacTeHuHU (CUTOBUAHBIE TPYOKH Jyda) — HHUCXoAdui ToK. [lepepacnpenenenue u 3anacanue
BEIIECTB B pacTeHuu. Boinenenue y pactenuid. Jlucronasn.

PocTt u pasBuTHe pacTeHus.

[Ipopactanne cemsaH. YcioBus mpopacTaHusi ceMsH. [loAroToBka cemMsH K IIOCEBY.
Pa3BuTHe npopocTKOB.

OOpasoBarenbHple TkaHu. KoHyc HapacraHuss mo0Oera, pocT KOHYMKAa KOPHS.
Bepxymieunsiii 1 BCTaBOYHBINA pocT. PocT KOpHs U cTeOsst B TOMmKHY, kKamoOuii. OOpa3oBaHue
TOJUYHBIX KOJELl y JAPEBECHbIX pacTeHUi. BrusHue (UTOropMOHOB Ha pOCT pACTEHHUS.
PocroBbie nBmkeHus pactennii. Pazsutue nmodera u3 moykw.

PasmHoxkenue pacreHuii m ero 3HadeHue. CemeHHOE (T€HEPATHMBHOE) pPa3MHOKEHHUE
pacrenuil. llBetku u conserus. OnbuieHue. [lepekpécTHoe omnbuieHHE (BETPOM, >KMBOTHBIMH,
BOZIOM) M camoonbuieHue. JIBoiiHoe omnogoTBopeHue. HacnenoBaHue mnpu3HaKoB 000uX
pacTeHui.

BereratuBHOoe pa3MHOXKEHHE IIBETKOBBIX pacTeHM B mpuponae. BereratusBHoe
pasMHOXEHME KyIbTypHbIX pacTeHuid. Kionel. CoxpaHeHuMe NpPHU3HAKOB MaTEPUHCKOIO
pacteHus. X034HCTBEHHOE 3HAaUEHUE BET€TaTUBHOI'O Pa3MHOXKEHUSI.

Jlabopamopuvle u npakmuueckue padomsot.

HaGnronenue 3a pocToM KOpPHS.

Hab6nronenue 3a poctom mooera.

Omnpenenenue Bo3pacTa Jiepesa 1o CIUIYy.

BrlsiBiieHue nepeBIKEHUS BOJIbl 1 MUHEPAJIbHBIX BEILECTB 110 IPEBECUHE.

Habnronenue npotiecca BbIAETICHUS KUCIOPO/Ia Ha CBETY aKBAPUYMHBIMU PACTEHHUSIMH.

W3ydeHnne posu phIXJICHMs UIs IbIXaHUSI KOPHEH.

OsnageHue mpuéMamMu BEreTaTHBHOIO Pa3MHOXKEHMs pacTeHUil (YepeHKOoBaHHE MOOEros,
YEepeHKOBAHMUE JINCTHEB U JAPYrue) Ha MpUMepe KOMHATHBIX PacTeHUH (TpaileCKaHIMs, CeHITON,
OeroHus1, caHceBbepa U JPYyrue pacTeHus).

Omnpenenenne BCXOKECTH CEMSIH KyJIbTYPHBIX PACTEHUH U TIOCEB UX B TPYHT.

HaGnronenue 3a pocToM M pa3BUTHEM IIBETKOBOTO PacTE€HHsI B KOMHATHBIX YCIOBHAX (Ha
npuMepe (HacoM UM MOCEBHOTO TOPOXa).

Omnpenenenne ycaoBUil MPOPaCcTaHUs CEMSIH.



6 KJIACC

2. PacTuTenbHBI OpraHuzm

boranuka — Hayka o pacreHusx. Pasgenst Ooranuku. CBs3b OOTaHUKM C JIPYTUMHU
HayKaMH U TeXHUKOU. O011re IpU3HaKu pacTEeHU.

PaznooOpa3ue pacreHuii. YpoBHU OpraHuM3allil PaCTHTEIBLHOTO OpraHu3Ma. Beicmme u
Husue pacteHus. CopoBble U CEMEHHBIE PACTEHUS.

PacturenbHas knerka. M3yueHue pacTUTENbHON KJIETKH IMOJ CBETOBBIM MHMKPOCKOIIOM:
KJIeTOYHasi 000JI0UKa, AP0, LUTOIIa3Ma (IJIACTH]Ibl, MUTOXOHJAPHUH, BAaKyOJId C KJIETOYHBIM
cokoM). PacturenbHblie TkaHu. OyHKIIUU pAaCTUTENBHBIX TKaHEH.

Opranbl U cucTeMbl OpraHoB pacTeHU. CTpoeHHE OPraHOB PaCTUTEIBHOIO OPTraHU3Ma, UX
POJIb U CBSI3b MEXAY COOOM.

Jlabopamopusie u npakmuyeckue padoomul.

N3ydyeHne MUKpOCKOTMYECKOTO CTPOEHUS JINCTA BOJHOTO PACTEHHUS AJIOJEH.

N3ydeHue cTpoeHus: pacTUTENbHBIX TKaHE! (MCIIOIb30BaHNE MUKPOTIPENapaToB).

N3ydyeHne BHEIIHErOo CTPOEHHS TPaBSHUCTOIO IIBETKOBOTO pacTeHUs (Ha >KUBBIX HWIU
repOapHbIX SK3eMIUIIpax PacTeHMi): MacTylIbsl CyMKa, pelbKa TuKas, JIOTHK €IKUN U Jpyrue
pacTeHus.

OO6HapyxeHre HEOPTaHUYECKUX U OPraHMYECKUX BEIIECTB B PACTEHUH.

IKCKypcuu uiu 6u0e0IKCKypcuu.

O3HakoMJIEHHE B IPUPOJE C IIBETKOBBIMH PACTEHUSIMH.

3. CtpoeHHe 1 MHOT000pa3ue MOKPHITOCEMEHHBIX PACTEeHH I

Crpoenue ceMsiH. COCTaB M CTPOCHUE CEMSIH.

Bunel xopHeld U TUNBI KOPHEBBIX cucTeM. Bumomsmenenus kopHedd. Kopenb — opran
MOYBEHHOTO (MUHEpaibHOTro) nuTaHus. KopHu u kopHeBble cucTeMbl. BHellHee u BHyTpeHHee
CTpOCHHE KOpHS B CBs3M ¢ ero ¢yHkiusmu. KopHeBoit yexnuk. 30HBI KOpHs. KopHeBbie
BoJiocku. Poct xopHs. IlornomieHue KOpHSAMHU BOABI U MUHEPAJIbHBIX BEUIECTB, HEOOXOIUMBIX
pacTenuio (KOpHEBOE JaBjieHHEe, OCMOC). BuonsmeHnenne KOpHei.

[ToGer. Pa3Butne nmobera u3 nmouku. CtpoeHue crediss. BHenHee u BHYTpEHHEE CTPOCHHUE
mucta. Bupgousmenenust moOeroB: KOpHeEBHIE, KiIyOeHb, JykoBuma. HMx crpoenue,
Oouosoruueckoe u xo3siictBeHHoe 3HaueHue. [loGer u nmouku. JIucropacnonoxeHne u JTUCTOBas
Mo3auka. Ctpoenue u ¢pyHkuuu aucra. [Ipocteie U cioxHbIE TUCThs. BUIoN3MeHEHHS JTUCThEB.
Oco0eHHOCTH BHYTPEHHETO CTPOCHHS JTUCTa B CBS3U C €ro (PyHKIUSMHU (KOKHIIA M YCTHHIIA,
OCHOBHAs TKaHb JINCTA, MPOBOAAIINE My4KH). JIUCT — Opran BO3AyITHOTO MUTAHUSL.

Crpoenue u paznoo6Opasue netkoB. Cousetus. [Inonasl. Tumnsl mnogoB. Pacnpoctpanenue
IJIO/IOB U CEMSH B IIPUPOJIE.

Jlabopamopusie u npakmuueckue padomaol.

N3ydyeHune cTpoeHHs KOPHEBBIX cHUCTEM (CTEpKHEBOM M MOYKOBATOM) Ha MpUMEpe
repOapHbIX IK3EMIUIIPOB UIIH KHUBBIX PACTEHHH.

N3ydyeHne Mukponpenapara KJI€TOK KOpHSI.

O3HakoMIIeHHE C BHEIIHUM CTPOEHUEM JIMCTHEB U JIUCTOPACIIONOKEHHEM (HAa KOMHATHBIX
pacTeHusIX).

N3yueHne cTpoeHus: BEreTaTUBHBIX M T€HEPAaTUBHBIX NMOYEK (Ha MpUMepe CUPEHH, TOMOISA
U ApYTUX paCTeHUH).

N3yueHre MUKPOCKOIIMUECKOTO CTPOCHHUS JIUCTA (Ha TOTOBBIX MUKPOIIpEnapaTax).

PaccmaTpuBaHre  MUKpPOCKONMYECKOTO CTPOEHHs BETKM JAepeBa (Ha TOTOBOM
MUKpOIIpernapare).



HccnenoBanue cTpoeHHst KOPHEBUINA, KITyOHS, TyKOBHIIBL.

N3yuenue cTpoeHUS LIBETKOB.

O3HakoMJIEHHE C pa3IMYHBIMU TUIIAMU COLIBETHUH.

N3yuenue cTpoeHUs CEMSH JBYIOJIbHBIX PACTCHUM.

N3yueHue cTpoeHus: ceMsiH OJJHOJ0JbHBIX PACTEHUH.

4. JKu3HenesiTeJIbHOCTh PACTUTEIBHOI0 OPraHU3Ma

OO0OMeH BeleCTB y pacTeHHUil

Heopranuueckue (Bojga, MUHEpalbHbIE COJIM) U OpraHUYECKHE BellecTBa (OEJKH, KHUPBI,
YIJI€BO/bI, HYKJIEHMHOBBIE KUCJIOThI, BUTAaMUHBI U JApPYyrue BellecTBa) pacTeHus. MuHepanbHOE
MUTaHUE pacTeHUN. Y 100peHusl.

ITuranue pacrenus.

[lornomienne KOpHSAMU BOJbl M MHUHEPATBHBIX BEIIECTB, HEOOXOJMMBIX PACTEHHIO
(kopHeBoe maBieHue, ocmoc). I[louBa, e€ miomopoaue. 3HaueHHEe OOpPaOOTKHM TOYBHI
(oKyuMBaHME), BHECEHHsS YIOOpEHHH, MpPOPEKUBAHUS MPOPOCTKOB, TMOJMBA I SKU3HHU
KYJIbTYPHBIX pacTeHui. ['mapononuka.

®dotocunTe3. JIUCT — oprad Bo3AyIIHOTO MUTaHUs. 3HaueHHE (POTOCHHTE3a B MIPUPOJIE U B
KU3HU YeJIOBeKa.

JAbIxaHue pacTeHus.

JpixaHue KOpHA. PpIXjeHue NOYBBI JUIS  YIy4YlIEHUs JbIXaHUS KOPHEH. Y CIoBUSA,
MPEMSITCTBYIOUINE JbIXaHUIO KopHel. Jlucr kak opraH JpixaHus (yCTbUYHBIA —ammapar).
Iloctynnenne B suct armocdepHoro Bozayxa. CuilbHas 3ambUIEHHOCTh BO3AYyXa, Kak
IPENATCTBUE AJS IbIXaHus JUCTheB. CTeOenb Kak opraH AbIXaHUs (HaJIW4Me YCTBHUIl B KOXKHMIIE,
yeueBu4eKk). OCOOCHHOCTH JbIXaHWs pacTeHUW. B3auMOCBsA3b JbIXaHUST paAcCTEHUS C
(hOoTOCHHTE30M.

TpancnopT BelecTB B paCTeHUM.

CBs3b KJIETOYHOTO CTPOCHMs cTeds ¢ ero pyHKusamMu. Poct crebis B ymnny. Knerounoe
CTpOEHHE CTeOJsl TPABSIHUCTOIO PACTEHMS: KOXKULA, MPOBOJAIIME IMYYKH, OCHOBHAs TKaHb
(mapenxuma). Kiterounoe ctpoenue crediist ApeBECHOTO pacTeHus: Kopa (mpooka, 1y0), KaMOuH,
IpeBecuHa U cepaueBuHa. Poct crebns B TommuHy. IIpoBoasmue Tkanu kopHsa. TpaHcmnopt
BOJbl U MHHEPAJIbHBIX BEIIECTB B PAcCTEHUHU (COCYIbl APEBECHHBI) — BOCXOAALIUM TOK.
Hcnapenue Boxpl yepe3 cTeOesb M JMCThs (TpaHcnupaunus). Perynsanus ucnapeHust BOAbI B
pacTeHuH. BinsiHuE BHEIIHUX YCIIOBUM Ha UCIIapeHUE BOJbL. TpaHCIOPT OPraHUYECKUX BEIECTB
B PAaCTEeHMU (CUTOBHUIHBIE TPYOKH JyOa) — HUCXOAAIMHA TOK. [lepepacnpesneneHue u 3amnacaHue
BELIECTB B pacTeHuU. Boinenenue y pacrenuil. Jlucronan.

Poct 1 pazBuTHe pacreHus.

IIpopactanue cemsH. YcnoBus mnpopacraHusi ceMmsH. IlogroroBka cemMsiH K IIOCEBY.
Pa3BuTHne npopocTKoB.

OOpasoBarenbHble TkaHu. KoHyc HapacraHus mobera, pocT KOHYMKAa KOPHS.
Bepxymieunslif 1 BcTaBouHBI pocT. POCT KOpHS U cTebias B TonMmuHy, kKamOuil. O6pa3zoBaHue
TOJMYHBIX KOJEll y JApPeBeCHBbIX pacTeHWi. BriusHue (UTOrOpMOHOB Ha pOCT pACTEHHUS.
PoctoBsle aBmkeHus pacteHuil. PazButie nmodera u3 mo4xu.

PasmHOxeHne pacTteHMid M ero 3HaueHue. CeMeHHOe (I€HEpPaTUBHOE) pa3MHOXKEHUE
pacrenuii. LIBetku u consetus. OnbuieHue. IlepekpécTHoe ombUIeHHE (BETPOM, KUBOTHBIMHU,
BOJOM) M camoonbuieHHe. JIBoiiHoe ortogoTBOpeHue. HaciemoBanue mNpu3HAKOB 000MX
pacTeHui.

BereratuBHOE pa3MHOXKEHME ILIBETKOBBIX pAacTeHUH B npupoje. BererarusHoe



pa3MHOXXEHHME KyJabTypHbIX pacTeHuid. Kionel. CoxpaHeHHE NPU3HAKOB MAaTEPUHCKOIO
pacTeHust. X034iCTBEHHOE 3HAUEHUE BET€TaTUBHOI'O PA3MHOKEHHUS.

Jlabopamopusie u npakmuueckue padomaoi.

Habnronenue 3a pocToM KOpPHSI.

HabGnronenue 3a poctom nooera.

Onpenenenre Bo3pacTa JepeBa 1o CIuy.

BrisiBnenue nepeaBmkeHrs BOAbl 1 MUHEPAJIbHBIX BELIECTB 110 JPEBECHHE.

Habmronenue nporecca BblJeNEHUS KUCIOPO/ia Ha CBETY aKBapUYMHBIMU PACTEHUSMHU.

N3yuenue posn peIXJICHUS IS JbIXaHUs KOPHEH.

OBnaneHue npuémMamMu BEreTaTUBHOTO PA3MHOXEHHSI PAcTEHUM (UepeHKOBaHHUE MOOEros,
YepEeHKOBaHUE JIMCThEB U JPYrye) Ha MpUMepe KOMHATHBIX pacTeHUM (TpaJecKaHIIMsl, CEHITONHNS,
OeroHus1, CaHCEBbEpa U Jpyrue pacTeHus).

Onpenenenre BCXOKECTH CEMSIH KyJIbTYPHBIX PACTEHUH U TIOCEB UX B IPYHT.

Habmronenue 3a pocToM M pa3BUTHEM IIBETKOBOT'O PAaCTEHHs B KOMHATHBIX YCIOBHUSX (Ha
npumepe (acosm I MOCEBHOTO ropoXa).

Onpenenenre ycaoBHM NpOpPACTaHUS CEMSIH.

7 KJIIACC

1. CucremaTnyeckue rpynnbl pacTeHui

Knaccudukanus pactenuii. Bug xak ocHOBHas cuctemaTudeckas kareropus. Cucrema
pactuTenbHOro mupa. Husmme, BbIcHIME CIOPOBBIE, BBICIIME CEMEHHbIE pacTeHUs. OCHOBHbBIE
TaKCOHBI (KaTErOpHMH) CHUCTEMATHKH pacTeHUW (IIapcTBO, OTMAEN, KJacc, MOPSAIOK, CEMEHUCTRBO,
pon, Bun). Mcropusi pa3BUTHUS CUCTEMATHUKH, OMKCAHUE BUJIOB, OTKPHITHE HOBBIX BUIOB. Poib
CUCTEMAaTHUKH B OMOJIOTHH.

Hwusmme pactenus. Bogopocnau. O0mas xapakTepucTuka Bogopocieid. OHOKIETOYHbBIC H
MHOTOKJIETOUYHBIE 3€JI€HbIE BOAOPOCIn. CTPOEHHUE U )KU3HEEATEIbHOCTD 3€JIEHBIX BOJAOPOCIEH.
Pa3mHokenue 3enéHpix Bogopocieil (Oecrosioe u mosioBoe). bypbie U KpacHbIE BOAOPOCIH, UX
CTPOEHHE U KU3ZHENIEATEIbHOCTh. 3HAYEHNE BOJOPOCIIEH B PUPOJIE U KU3HU YEIOBEKA.

Boicine cmnopoBbie pactenHus. MoxoBuanble (Mxwu). OOmias XapakTepUCTUKAa MXOB.
CrpoeHue u KHU3HEAEATEIbHOCTh 3eNEHBIX U c(arHOBbIX MXOB. [IpHcroco0IeHHOCT, MXOB K
KU3HU Ha CWIBHO YBJIQXHEHHBIX NOYBaX. Pa3MHOXEHHME MXOB, LMKII PAa3BUTHsS HA MPUMEPE
3enéHoro Mxa KyKymkuH J€H. Ponb mMxoB B 3a0onauumBaHuu Mo4YB U TOp(HOOOpa3OBaHMH.
Hcnonb3oBanue Topda U MPOAYKTOB €ro mnepepaboTKM B XO3AWCTBEHHOM NEATEIbHOCTH
YeJI0BeKa.

[MnaynoBuansie  (ITmaynsr). XBomeBuanble  (XBOIIH), [TarmopoTHUKOBUAHBIC
(ITamopotHuku). OOmas XapakTepUCTUKA. YCIOKHEHHUE CTPOCHHUS IarnopOTHUKOOOPA3HBIX
pacTeHuii 1Mo cpaBHEHHIO ¢ MxaMH. OCOOEHHOCTH CTPOEHHUS M JKU3HENEATEIbHOCTH IUIAyHOB,
XBOIIEH W TMamopoTHUKOB. Pa3MHOkeHHMe manopoTHUKOOOpasHbIX. Lukn  pa3BuTus
ManopoTHUKa. PoNb JPEeBHMX NAaNOpPOTHUKOOOpa3HbIX B OOpa3OBaHMM KaMEHHOTO YIJIsl.
3HaueHue NanopoOTHUKOOOPA3HBIX B IPUPO/IE U )KU3HU YEIIOBEKA.

Briciiie cemennble pacTeHus. [onmocemenHble. OOmas XapakTepucThka. XBOIHBIE
pacteHus, ux pasHooOpazume. CTpoeHHE U IKHU3HEACSITETbHOCTh XBOWHBIX. Pa3MHOkeHue
XBOMHBIX, IUKJI Pa3BUTHS Ha MPUMEPE COCHBIL. 3HAU€HHE XBOMHBIX PACTEHUU B IPUPOJAE U KU3HU
YeJ0BeKa.

[TokpeiTocemennble (LBETKOBBIE) pacTeHusa. OOmias xapaktepuctuka. OcoOeHHOCTH
CTPOEHUSI M >KU3HENEATEIHHOCTH MOKPHITOCEMEHHBIX KaKk Hambojee BBICOKOOPTaHW30BAHHOM



TpyIIBl PacTeHH, UX rocnoAcTBo Ha 3emie. Kiaccupukaiusi mOKpHITOCEMEHHBIX PacTEHHIMA:
knacc  JBynonpHele u  kinacce OpHonmonbHble. [lpusnaku  kmaccoB. Llukn  pasButus
ITOKPBITOCEMEHHOTO PAaCTEHHUSI.

CemelicTBa IMOKPBITOCEMEHHBIX (LIBETKOBBIX) PpACTEHMH (M3y4aroTcsi TpU CeMeicTBa
pacTeHuil Mo BBIOOPY Y4MTENs C Y4ETOM MECTHBIX YCJIOBHUHM, IPU 3TOM BO3MOXKHO H3y4aTb
ceMeiicTBa, HE BOILIEJIINE B IE€PEUEHb, €CIU OHM SBJISAIOTCS HauboJiee pacnpoCTpaHEHHBIMU B
JAHHOM peruoHe). XapakTepHble MPU3HAKK ceMeUcTB kiacca JBymonbHbie (KpecTtouBeTHbIie,
unu Kamyctasie, Po3onBernsie, uiu Po3oBble, MoTtsibkoBbie, uin bobGoBrie, IlacnéHossle,
CnoxHouBeTHbie, win AcTtpoBble) u kinacca Opnuononeubie (Jluneitnele, 3maku, WK
MstnukoBsle). MuorooOpasue pacreHuid. JlukopacTyuiue MpeACTaBUTENM  CEMEHCTB.
KynbpTypHBIE IPEICTABUTENN CEMENCTB, NX UCIIOIB30BAHUE YEIIOBEKOM.

Jlabopamopusie u npakmuyeckue padoomul.

N3ydyeHne cTpoeHMs] OJHOKJIETOUYHBIX BOJOpOCied (Ha NHpuUMepe XJIaMUAOMOHAAbl U
XJIOPEJLIIBI).

N3ydeHue cTpoeHHs MHOTOKJIETOUHBIX HUTYATBIX BOJOPOCIEH (Ha MpUMeEpPe CIUPOTUPHI U
YIIOTPHUKCA).

N3ydeHne BHENIHETr0 CTPOSHUSI MXOB (Ha MECTHBIX BHIaX).

N3ydeHne BHENTHETO CTPOCHUS TAIOPOTHHUKA UITU XBOIIIA.

N3ydyeHne BHENIHETO CTPOEHHS BETOK, XBOM, IIMIIEK U CEMSH T'OJOCEMEHHBIX pacTeHUU
(Ha mpumepe enu, COCHBI WJIN JINCTBEHHUIIBI).

N3yueHue BHEMIHETO CTPOEHUS IOKPHITOCEMEHHBIX PACTEHU.

N3yuenne mnpusHakoB mpeactaButeneit cemeirictB:  Kpecronserneie (KamycTHbie),
Pozousernrie  (Po3oBeie), MotsuibkoBeie  (boGoBwie), IlacnénoBwie, Crno’KHOIBETHBIC
(ActpoBsie), JIuneiinbie, 3naku (MsATIMKOBBIE) Ha TepOapHBIX U HATypaIbHBIX 00pa3Iax.

Omnpenenenre BHJAOB pacTeHUW (Ha mpuMepe TPEX CEMEHCTB) C HCIOJIb30BaAHHEM
ONIpEIETUTENEN paCTEeHNI NN OTIPEIEIIUTENbHBIX KAPTOYEK.

2. Pa3BuTHe pacTUTEJbHOT0 MHPA Ha 3emJie

OBOJIIOIIMOHHOE Pa3BUTHE PACTUTEIBHOrO Mupa Ha 3emie. CoxpaHEeHUE B 3€MHOU KOpe
PacTUTENBHBIX OCTATKOB, UX U3ydeHUe. «KuBble HCKONIAEMBbIE» PACTUTEIBHOTO HAapcTBa. KU3Hb
pactenuii B Boze. [lepBbie Ha3eMHble pacTeHuss. OCBOCHHE PACTECHUSMHU CYILIU. JTallbl Pa3BUTHS
Ha3€MHBIX PACTEHUI OCHOBHBIX CHCTEMAaTUYECKUX IpyIil. BeiMepinue pacTeHusl.

DKcKypcuu unu 6udeoIKCKypcuu.

Pa3Butne pactutrenpbHOro Mupa Ha 3emiie (IKCKypCUsi B MaJCOHTOJIOTMYECKUN WU
KpaeBequeCKUil My3eil).

3. Pacrenusi B npUpOAHBIX c0001IECTBAX

Pacrenus u cpena oburanus. Dkonorunueckue Gpaxtopbl. PacTeHus U yclioBUsS HEXHBOU
MPUPOJBI: CBET, TeMmIepaTrypa, Biara, aTMocepHblii Bo3ayx. PacTeHuss u yclnoBusi >KMBOMH
IPUPOJBI: MPSAMOE M KOCBEHHOE BO3CHCTBHE OpraHu3MoB Ha pacteHus. IIpucnocoOneHHOCTH
pacTeHuil k cpenie oouTanus. Bzaumocss3u pacTeHUi MEXIy COO0 U ¢ APYTMMU OpraHu3MaMH.

PacturenbHble  cooOmectBa.  BugoBoif  cocTtaB  pacTHTENbHBIX  COOOIIECTB,
npeobnanarome B HUX pacTeHus. PacmpeneneHue BHJIOB B pacTUTENBHBIX COOOIIECTBAx.
Ce30HHbBIE U3MEHEHHUS B J)KU3HU PACTUTENBHOTr0 coobuiecTBa. CMEHa pacTUTENbHBIX COOOIIECTB.
PacturenbHOCTB (pacTUTENbHBIN TOKPOB) MPUPOIHBIX 30H 3emiun. Dropa.

4. PacteHus u 4e0BeK

KyneTypHble pacTeHUs U UX MpOoUCcXokJaeHue. LleHTpsl MHOT0OOpa3us U MPOUCXOKACHUS
KYJIBTYPHBIX pacTeHui. 3emienenue. KynbTypHble pacTeHUsl CEIbCKOXO3SMCTBEHHBIX YIOJIUM:



OBOIIIHBIE, IUIOJIOBO-ATOJAHBIC, TOJeBble. PacTeHus ropojaa, 0COOEHHOCTH TOPOACKOH (PIOpHL.
[Tapku, neconapku, ckBepbl, OoTaHMYecKkHue cajpl. [lekopatuBHOE 11BETOBOACTBO. KOMHaTHBIE
pacTeHusl, KOMHaTHOE LIBETOBOACTBO. [lociencTBusi NeATENbHOCTH YEIOBEKA B IKOCHCTEMAX.
OxpaHa pacTUTETHHOTO MUpa. BoccTaHOBIEHHE YHCICHHOCTH PEKUX BUJOB PAacTEHUi: 0c000
oxpansiemble npupoansie Tepputopun (OOIIT). Kpacnas xuura Poccun. Mepbl coxpaHeHuUs
pPacTUTEIBLHOTO MUPA.

IKeKypcuu unu 6udeoIKCKypcuu.

N3yuenune cenbCKOX0351MCTBEHHBIX PACTEHUM PETMOHA.

N3yuenue COpHBIX paCTEHHI PErMoHA.

5. I'puosbl. JInmaitnuku. bakrepun

I'pubsl. OOmas xapakrepuctuka. lllnsmouynsie rpuObl, UX CTpOEHHE, NHUTAHUE, POCT,
pazMHoxeHHne. CbeJoOHbIE U sIIOBUTHIE TpUOBl. Mepbl mpodMIakTUKU 3a00J1€BaHU, CBS3aHHBIX
¢ rpubamu. 3Hau€HUE HUIANOYHBIX I'PUOOB B NPUPOJHBIX COOOIIECTBaX W JKU3HHU YeOBEKa.
[IpompInieHHOE BbIpaliBaHUE NUISIITOYHBIX IPUOOB (IIaAMIUHBOHBI).

[InecueBbie rpudbl. JlpoxixkeBble TpUObl. 3HAUEHUE IIJIECHEBBIX U JIPOAOKEBBIX TPUOOB B
MPUPOJIC W )KU3HU YelloBeKa (MUIleBast U papMareBTHIeCKasi MPOMBIIIJICHHOCTh U IPYTHeE).

[Tapasutnueckue rpubsl. PazHooOpasue u 3HaYeHHE Mapa3uTUUYECKUX IPpHOOB (TOJOBHA,
cropbiHbs, QurodTopa, TpyToBUK U Apyrue). boppba ¢ 3abojeBaHUSIMH, BBI3BIBAEMBIMU
napasuTHYECKUMH rpudamu.

JInmalHuKn — KOMIUIEKCHbIE opraHu3mbl. CTpoeHne nmmaiHukoB. Ilutanme, poct u
Pa3MHOKEHHE JINILIAWHUKOB. 3HAUCHUE JIMIIAHUKOB B MPUPOJE U )KU3HU YEJIOBEKA.

bakrepun — mosimepubpie opranu3mbl. O0mas xapakrepucTuka Oaktepuil. bakrepuanbHas
kietka. PasmHoxeHue Oaktepuid. Pacnpoctpanenme Oaktepuii. PasnooOpasue OakTepuid.
3HavyeHWe OakTepuii B TPHUPOIHBIX cooOmecTBax. bojie3HETBOpHBIE OakTepuu H  MEPHI
npodUIaKTUKN 3a00J€BaHNM, BBI3BIBAEMBIX OakTepusMH. bakTepun Ha ciry:kOe y denmoBeka (B
CEJIbCKOM XO3SICTBE, IPOMBILIIEHHOCTH).

Jlabopamopnwie u npaxmuyeckue padoomaot.

W3yueHne cTpOeHUs OJHOKJIETOYHbIX (MYKOpP) M MHOTOKJIETOYHBIX (IEHHUIIMILI)
IJIECHEBBIX IPUOOB.

N3yuenune cTpoeHMs MIOJOBBIX Tel IUIANOYHBIX TIpUOOB (WM H3y4EHHME LUISIOYHBIX
rpruOOB Ha MYJISDKAX).

N3yueHue cTpoeHUs TMIIAIHUKOB.

N3yuenue ctpoeHus 6akTepuil (Ha rOTOBBIX MUKpOIIpenapaTax).

8 KUIIACC

1. KuBOTHBIH OPpraHu3m

300I10TH — HayKa O KUBOTHBIX. Pa3nensl 30050run. CBsI3b 300JI0TUHU C IPYTUMHU HAyKaMH
1 TEXHUKOM.

OOmue mpu3HaKd >KUBOTHBIX. OTIHUMs KUBOTHBIX OT pacTteHuil. MHoroobpasue
XKUBOTHOTO MHpa. OJHOKJIETOYHbIE M MHOTOKJIETOUHBIE KMBOTHBIE. DopMa Tella KUBOTHOTO,
CUMMETpHUS, pa3Mephl Tella U APYroe.

XKusoTtHas knetka. OTKpbITHE KUBOTHOUM KieTkH (A. JleBenryk). CTpoeHHe >KUBOTHOU
KIIETKU: KJIETOYHas MeMOpaHa, OpPTaHOWIbI MEPEeIBIKEHUS, SIAPO C SAPBIIIKOM, ITUTOIIa3Ma
(MUTOXOHPUHU, TUIIIEBAPUTENBHBIE U COKPATUTEIbHBIE BAKYOJIH, IN30COMBI, KJI€TOYHBIN IICHTP).
[Ipouecchl, mpoucxosmue B kiueTke. [lenenue kinetku. TkaHM KUBOTHBIX, HX pa3zHOOOpasue.
Oprasbl ¥ CUCTEMBI OPTaHOB KUBOTHBIX. OpraHu3M — €JMHOE LIETIOE.



Jlabopamopmuvie u npakmuyeckue padoomul.

HccnenoBanue 1oJ MHKPOCKOIIOM TOTOBBIX MHKPOIPENaparoB KJIETOK W TKAaHEH
KUBOTHBIX.

2. CrpoeHHe M )KU3HEIEATEJIbHOCTh OPraHN3MAa KUBOTHOI'0

Onopa u JBUXKEHHE KHUBOTHbIX. OCOOEHHOCTHM TIHMIPOCTATHUYECKOIO, HApYXHOTO H
BHYTPEHHETO CKejleTa y JKMBOTHbIX. llepeiBHkeHHE Yy OJHOKIETOYHBIX (amMEOOBUIHOE,
XKT'YTUKOBOE€). MBIIICUHbIE ABMKEHUSI Y MHOTOKJIETOYHBIX: TOJIET HACEKOMBIX, NTHII, TUIABAaHUE
pBIO, IBIKEHHE IO CYIIe IMO3BOHOYHBIX JKMBOTHBIX (TON3aHWe, Oer, Xxoapba u JApyroe).
PrruakHbie KOHEYHOCTH.

[luranue u nuIIeBapeHUE y KUBOTHBIX. 3HAUeHUE nuUTaHus. [IluTtanue W nuineBapeHue y
MpocTEeNINX. BHYTpUIIOIOCTHOE M BHYTPHUKIETOYHOE MHINEBAPEHHUE, 3aMKHYTash M CKBO3Has
MUIIEBAPUTETFHAS CUCTEMa y OECIO3BOHOYHBIX. [IUIIeBapUTENbHBIA TPAKT y MO3BOHOYHBIX,
nuuieBapuTeabHble  kene3bl. PepMeHThl. (OCOOEHHOCTH MUILEBAPUTENIBHOM CHUCTEMBI Y
MIpe/ICTaBUTENENH OTPSAIOB MIEKOIUTAIOIIHX.

JlpIxaHue KUBOTHBIX. 3HAYEHHE JbIXaHUs. ['a3000MeH uepe3 BCIO MOBEPXHOCTh KIIETKH.
KabGeproe npixanme. Hapyxnsie u BHyTpeHHHe xaOpbl. KoxHoe, TpaxeitHoe, n€royHoe
nbpIxaHue y oourareneid cymu. OCOOEHHOCTH KOXKHOTO JIbIXaHHs. PoJib BO3YIIHBIX MEIIKOB Y
TITHIL.

TpaHcnopT BemIeCTB y KMUBOTHBIX. POJIb TpaHCTOpPTa BENMIECTB B OPraHU3ME >KUBOTHBIX.
3aMKHYyTas U HE3aMKHYTasi KPOBEHOCHbBIE CUCTEMBI y Oecrio3BOHOUYHBIX. Cep/ie, KpOBEHOCHbBIE
cocyabl. CIMHHON M OpIOIIHOM COCYAbI, KamWUISPhI, «IOXKHBIE CEPALla» Yy TOKIEBOTO UepBs.
OCOOCHHOCTH CTPOEHHUS HE3aMKHYTOW KPOBEHOCHOW CHCTEMBI Y MOJUTFOCKOB M HACEKOMBIX.
Kpyru xpoBooOpamieHusi 1 OCOOEHHOCTH CTPOEHHUSI CepJell Y IMO3BOHOYHBIX, YCIOXXKHEHHUE
CHUCTEMBI KPOBOOOPAIIICHHUS.

Boigenenue y ;kMBOTHBIX. 3HaUEHHE BbIJENICHUSI KOHEUHBIX MPOAYKTOB 0OMEHa BEIIECTB.
CokpaTuTenbHbIe BAKYyOJIU y MPOCTEUIINX. 3BE3AUATHIC KJIETKM U KaHAJbIIbl y TUIOCKUX YEepPBEH,
BBIJICNTUTENIbHbIE TPYOOUKM W BOPOHKH Yy KOJIbYATBHIX uepBed. MallburueBbl cocynbl y
HaceKOMBIX. [1ouky (TyJ0BUIIHBIE U Ta30BbIE), MOYETOUYHUKH, MOUYEBOI My3bIPb Y TO3BOHOYHBIX
KUBOTHBIX. OCOOEHHOCTH BbIICTICHHS Y MTHII, CBA3aHHBIE C ITOJIETOM.

[TokpoBbl Tena y »KUBOTHBIX. [IOKpOBBI y O€CIIO3BOHOUHBIX. Y CIIOKHEHHUE CTPOCHUS KOXKHU
y mo3BoHOYHBIX. Koka kak opran BbiieneHusi. Ponb koxu B Temmootnave. [Ipon3BoaHbIe KOXKHU.
CpencTBa MacCUBHOM M aKTUBHOM 3alIUTHI Y 5KUBOTHBIX.

Koopmunaiuss u peryssiusi >KU3HENEATEIbHOCTH Y JKUBOTHBIX. PazapaxkumocTts y
OJIHOKJIETOYHBIX KHUBOTHBIX. Takcuchl ((oToTakcuc, TpodoTakcUC, XEMOTAKCHUC U JAPYTrHe
takcuchl). HepBHas perymsuus. HepBuas cucrema, e€ 3Hadenuwe. HepBHas cucrema y
0ecro3BOHOYHBIX: ceTyaras (muddysHas), crTBoOJoBas, Yy3noBas. HepBHas cucrema vy
MO3BOHOYHBIX (TpyOuaTas): rOJIOBHOM M CIIMHHON MO3T, HEPBBL. Y CIIOKHEHHE TOJIOBHOTO MO3Ta
oT pbI0 A0 MmuekonuTaromux. [losBneHue OONBIIMX MOTyIIApUN, KOPbI, OOPO3A M H3BHIMH.
I'ymopanbHas perynsius. Poiab TOpMOHOB B >KM3HM >KMBOTHBIX. [lonoBeie ropmonsl. [lomoBoit
aumopdusm. Opransl 4yBCTB, X 3HaueHue. Perentopel. [Ipocthie u crnoxHble ((haceTouHbIe)
ra3a y HacekoMmblx. OpraH 3peHus W CiiyXa y IO3BOHOYHBIX, UX YCIOXKHeHHE. OpraHsl
0OOHSHUS, BKyca U OCs3aHHS Y O€CIIO3BOHOYHBIX U MO3BOHOYHBIX JKMBOTHBIX. OpraH 60KOBO
JIMHHUHU Y PBIO.

[ToBenenne >KUBOTHBIX. BpoxaéHHOEe U TPHOOpPETEHHOE TMOBEACHHE (MHCTUHKT U
HayueHue). Hayuenmwe: yciaoBHbIe pedrekchl, HWMIPHHTHHT (3aleyaTiieHue), HHCAUT
(moctwxkenue). [loBenenue: muIeBoe, OOOPOHUTENBHOE, TEppPUTOpHANIbHOE, OpayHoe,



uccienoBaresibckoe. CTUMYIIbI HOBEACHUS.

Pa3smHOeHMEe M pa3BUTHE JKMBOTHBIX. becnojgoe pa3MHOXKEHHE: [EJIEHHUE KIETKU
OJTHOKJICTOYHOTO OpraHuM3Ma Ha JBe, NMOYKOBaHWE, (parmeHrtanus. [lonoBoe pa3MHOMKEHHE.
[IpenmyiiecTBO 1010BOr0O pazMHokeHus. 11osioBbie xene3bl. AnuHuKkn U ceMeHHUKH. 1losioBbIe
kieTku (ramertsl). OmnogorBopenue. 3urota. [laprenorenes. 3apossiieBoe pazputue. CTpoeHue
gaiina nTunbl. BHyTpuyTpoOHOE pa3BUTHE MIIEKONUTAIOMIMX. 3apOoJbIIIEBble  00O0JOYKH.
[TnanenTa (nerckoe mecto). Ilynmounsiii kanatuk (mynosuna). IlocToMOproHaIBHOE pa3BUTHE:
npsimMoe, Henpsamoe. Mertamopdo3 (pa3BUTHE ¢ IPEBPAILEHUEM): IOJHBIA U HETIOIHBIH.

Jlabopamopuuie u npakmuyeckue padoomul.

O3HaKoMJIEHHE C OpraHaMH OTIOPBI U ABU)KEHUS Y AKUBOTHBIX.

N3ydenne cnocoOOB MOTJIOMIEHUS TUIIH Y KUBOTHBIX.

N3ydenne cnocoOOB bIXaHUS Y )KUBOTHBIX.

O3HaKOMJIEHHE C CUCTEMaMH OPraHOB TPAHCIOPTA BELECTB Y )KMBOTHBIX.

N3ydeHne moKpoBOB TeNa y KUBOTHBIX.

N3yuenne opraHoB 4yBCTB y KUBOTHBIX.

®dopMupoBaHuE YCIOBHBIX PEGIIEKCOB Y aKBAPUYMHBIX PbIO.

CrpoeHue sia 1 pa3BUTHE 3apOJIbIIIA MTULIBI (KYPHIIBI).

3. CucreMaTH4ecKHe rPyNIbl (KHBOTHBIX

OcCHOBHBIE KAaTE€rOpHUM CHCTEMAaTUKU XUBOTHBIX. BUJ Kak OCHOBHas cHcTeMaTHdecKas
Kateropusi KMBOTHBIX. Kmaccudukanust  kuBoTHBIX. CHcTeMa  KMBOTHOTO  MHpA.
CucremaTnueckue KaTeropuu >KMBOTHBIX (11IapCTBO, TUI, KJacc, OTPsA, CEMENHCTBO, PO, BU), UX
conoaurnHenue. bunapuas Homenkiarypa. OTpaxkeHre COBPEMEHHBIX 3HAHUN O MPOUCXOKICHUU
U POJCTBE KUBOTHBIX B KJIaCCU(UKALIUN KUBOTHBIX.

OnHOKNEeTOUHbIE JKHMBOTHbIE — mpocreimune. CTpoeHHME U KU3HEIEATEIbHOCTh
npocteimmx. Mecroobutanue u obpa3 ku3Hu. OOpa3oBaHHME IUCTHI MPU HEOIArOMPHUSATHBIX
YCIOBUSX cpenbl. MHOrooOpa3ue MmpocTerimmmx. 3HAaYeHUE MPOCTEHINNX B MPUPOJE U KU3HU
yenoBeka (00pa3oBaHUE OCAJOYHBIX TOPOJ, BO30yauTenu 3a00jeBaHUN, CHUMOHWOTHYECKHE
Bubl). [lyTu 3apaxeHust 4yesloBeka M Mepbl MPO(UIAKTUKU, BBI3bIBAEMbIE OJIHOKICTOYHBIMU
YKUBOTHBIMU (MAJISIPUAHBIN TIIa3MOIHH ).

Jlabopamopnuie u npakmuyeckue padoomot

UccnenoBanue ctpoeHus HHPY30pUU-TydeIbki U HAOMIOJeHHE 3a €€ MEepeBUKCHHEM.
N3ydeHue xemoTakcuca.

MHuoroo0pasue npocTelmx (Ha rOTOBBIX Mpernaparax).

N3roToBnenune Moaenu KIeTKU MpocTeiiero (aMeéonl, nHGY30puu-TyheabKu u APyroe. ).

MHorok/ieTouHnble KUBOTHble. Kuineunomosioctubie. OO0mas XapakTepUCTHKA.
Mectoobutanne. OCOOEHHOCTH CTPOCHHS M KUZHENCSATENbHOCTH. DKTOJEpMa U DHTOJEpMA.
BuytpumnonoctHoe u KkieToyHoe mepeBapuBanue nuiu. PereHepanus. Pednexc. becmnonoe
pasmMHOXkeHHe (moukoBaHue). IlonoBoe pasmuokenue. I'epmadpoautusMm. PaznenbHomosbie
KHIIIEYHOIOJIOCTHBIE. MHOTroo0pa3ue KHIIEYHOIOJIOCTHBIX. 3Hau€HHUE KHIIEYHOIOJIOCTHBIX B
MIPHUPO/Ie U )KU3HH uenoBeka. KopaioBbie MOMHIIBI M UX POJib B pudooOpa3oBaHUH.

Jlabopamopuvie u npakmuyeckue padomal.

HccnenoBanue CTpoOeHHs] MPECHOBOJHOW THAPHI U €€ TMepenBKeHUs (IIKOIbHBIN
aKBapuUyM).

HccnenoBanue nutanus THAPbI JaQHUSIME U TUKIOMAaMHU (IIKOJIBHBIA aKBapUyM).

N3roTtoBnenne Moaenu NIpeCHOBOIHOM TUAPHI.

Ilnockue, kpyriabie, KoJbuaThbie 4epBu. OOmas xapaktepuctuka. (OcoOEHHOCTH



CTPOCHHUSI U >KU3HEACATEIIHOCTU IUIOCKUX, KPYIJIBIX M KOJBYATHIX 4YepBei. MHorooOpasue
yepBed. [lapasuTudeckue IUIOCKME W Kpyriible 4epBU. Llukiel pa3BUTHS EYEHOYHOIO
COCaNbIMKa, OBIYBEr0 LENHS, YEJIOBEUECKOW ackapuabl. YepBH, WX TNPHUCTIOCOOICHHS K
[apasuTU3My, Bpell, HAHOCUMbIN YEIIOBEKY, CEIbCKOXO35HCTBEHHBIM PACTEHUSIM U JKUBOTHBIM.
Mepsl 110 NpeaynpexACHUI0 3apakeHUs MapasuTUYECKUMM 4YepBsiMU. Posb depBer Kak
MOYBOOOpa3oBaTEIICH.

Jlabopamopuvie u npakmuyeckue padoomul.

HccnenoBanne BHENIHETO CTPOSHHS JOKIEBOro dYepBs. HaOmromeHwe 3a peakuueit
JIOKJIEBOTO YEPBS HA Pa3paKUTEIH.

HccnenoBanne BHYTPEHHETO CTPOEHHUS JIOKJEBOrO 4YepBs (Ha TOTOBOM BIIAXXKHOM
npenapare ¥ MUKpOIperapare).

N3ydyenne mnpucnocoOiieHni mNapasUTHUYECKUX uepBed K MapasuTu3My (Ha TOTOBBIX
BJIQXKHBIX U MUKpOTIpEnaparax).

Yuaenucronorue. OOmas xapakrepuctuka. Cpeapl XuU3HM. BHemHee M BHYTpEHHee
CTpOEHHE YWIEHUCTOHOTMX. MHOroo0Opasue wieHucToHorux. [IpeacraBuresnu Kiiaccos.

PakooOpaznbie. OCOOEHHOCTH CTPOCHHUSI U KU3HEACATSIHHOCTH.

3HaueHne pakooOpa3HbIX B IPUPO/JIE U KUZHU YETIOBEKA.

[TaykooOpa3ubie. OCOOCHHOCTH CTPOCHUSI M KU3ZHEIEATEIHLHOCTH B CBSI3M C JKM3HBIO HA
cyme. Knemu — Bpeautenu KyJbTypHBIX pacTeHU U Mepbl 00pbObl ¢ HUMH. [lapazutnyeckue
KJICIIIA — BO3OYAMTENN W TIEPEHOCUMKH OTMACHBIX OoJie3Hel. Mephl 3amuThl OT Kiemen. Pob
KJIeIel B MOYBOOOPa30BaHHH.

Hacexombie. OcOOEHHOCTH CTPOCHHUSI U )KM3HENEATENbHOCTU. Pa3MHOKEeHEe HACEKOMBIX U
Tunbl pa3Butus. Otpsiabl HacekombiX: I[Ipsimokpeuibie, PaBHOKpbUIbIE, [l0MyXkeCTKOKpBUIbIE,
Yemyekpouibie, KecTkokpouible, [lepennonuarokpeuibie, JBykpbuible U apyrue. Hacekombie —
MEPEHOCUYNKU BO30yAMTENed W Mapa3uThl 4eloBEKa W JIOMAIIHUX >KUBOTHBIX. Hacexomble-
BpEIUTENN Caja, Oropoja, mnous, Jieca. Hacekomble, CHMKAIOIIKME YUCIEHHOCTh BpEAUTENEH
pactenuii. IloBeneHMe HAaCEKOMBIX, HMHCTHHKTB. Mepbl 10 COKpAlIEHUI0 YHUCIEHHOCTH
HaCEKOMBIX-BpeAUTENeH. 3HAUEHHE HACEKOMBIX B IPUPOJE U KHU3HHU YEJIOBEKA.

Jlabopamopnwie u npaxmuveckue padoomaot.

HccnenoBanue BHEIIHETO CTPOCHUS HACEKOMOTO (HAa MpUMEpEe MAaKMCKOro KykKa WU
JIPYTUX KPYIMHBIX HACEKOMBIX-BpEIUTEIIEH ).

O3HakoMJIEHHE C Pa3IMYHBIMU TUTIAMU PA3BUTHS HACEKOMBIX (Ha MPUMeEPE KOJUICKIIHA).

Mouuttockn. OOmias  xapaktepuctuka. MectooOuTanue MOJUTIOCKOB. CTpoeHue u
MIPOLIECCHI KUBHEACSITEIbHOCTH, XapaKTepHbIE ISl OPIOXOHOTUX, ABYCTBOPUYATHIX, TOJIOBOHOTHUX
MOJUTIOCKOB. UepThl TPHUCIIOCOONIEHHOCTH MOJUIIOCKOB K cpele oOutanusa. PasmHokeHue
MOJITIOCKOB. MHOT000pasue MOJITIOCKOB. 3HaYeHHE MOJITIOCKOB B IPUPO/IE U KU3HU YEIIOBEKA.

Jlabopamopuvie u npakmuyeckue padomal.

HccnenoBanue BHENIHETO CTPOEHUS PAKOBUH IPECHOBOJHBIX M MOPCKHX MOJIIIOCKOB
(pakoBHHBI 0€33yOKH, EPIOBULIBI, IPYJOBHUKA, KATYIIKH U JAPYTHeE).

XopaoBble.  OOmias ~ XapakTepHCTUKA.  3apOABIIIEBOE€  Pa3BUTHUE  XOPJOBBIX.
Cucremarnueckue rpymnmnsl XxopaoBbix. [Toarun becuepennsie (manuetnuk). [loarun Yepenusie,
nnu [To3BoHOUHEIE.

Pei0ob1.  OOmas xapakrepuctuka. MecrooOUTaHWE U BHEIIHEE CTPOEHHE pbIO.
OcCoOeHHOCTH BHYTPEHHETO CTPOCHHUS U MPOILECCOB >KU3HEAeATeNnbHOCTH. [IpucnocolneHHocTh
peIO K ycnoBuAM oOuTaHua. OTIMYMS XpALIEBBIX PBIO OT KOCTHBIX pbIO. PasMHoxeHue,
pa3BuTHEe M MuUrpaimus pel0 B mpupoge. MHorooOpasue pblO, OCHOBHBIE CHCTEMAaTHYECKHE



rpynmnsl pe10. 3HaYeHue peid B MPUPOJIE U KU3HH YeTIOBEKa. X035HCTBEHHOE 3HaYCHUE PHIO.

Jlabopamopuvie u npakmuyeckue padoomal.

HccnemoBanue BHENIHETO CTPOSHUS U OCOOCHHOCTEW IMepeIBIKECHUST PBIOBI (Ha mpumepe
KHUBOU pbIOBI B OaHKE C BOJIOM).

HccnenoBanue BHYTPEHHETO CTPOEHMsSI pbIObl (HAa IpUMEpEe TOTOBOIO BJIAKHOIO
npenapara).

3emuoBoaHbIe. OOmmas xapakTepucTuka. MecTooOuTaHue 3eMHOBOIHBIX. OCOOEHHOCTH
BHEIIIHET0 U BHYTPEHHETO CTPOEHHUS, MPOLIECCOB JKU3HEIEATEILHOCTH, CBS3aHHBIX C BBIXOJIOM
36MHOBOJHBIX Ha cymy. [IpucrnocoOiaeHHOCTh 36MHOBOAHBIX K KH3HM B BOJIE M Ha CyIle.
PasMHOeHHe U pa3BUTHE 3eMHOBOIHBIX. MHOT000pa3ne 3eMHOBOIHBIX U UX OXpaHa. 3HAYCHHE
36MHOBOJHBIX B IPUPOJE U )KU3HU UEIOBEKA.

IMpecmbikawmuecsa. OOmas xapakTepucTuka. MecTooOMTaHUE TPECMBIKAIOIIUXCS.
OcoOeHHOCTH BHEIIHET0O W  BHYTPEHHEro CTpOoeHHs mpecMblkaromuxcs. [Ipormecchbl
KU3HENeATeNbHOCTH. [Ipucnoco6ieHHOCTh MpecMBbIKAOIIMUXCS K )KU3HU Ha cylie. PazMHoxeHne
U pa3BUTHE MpecMblKatomuxcs. Perenepanns. MHOroo6pasue nmpecMbIKAIOMUXCSl U UX OXpaHa.
3HaueHue MPECMBIKAIOUIUXCS B IPUPOJIE U )KU3HH YEIIOBEKA.

HTuusbl. O0mas xapakrepuctrka. OcOOEHHOCTH BHEIIHETO cTpoeHus NTull. OcoOeHHOCTH
BHYTPEHHETO CTPOCHUS U MPOLIECCOB KHU3HEAesITenbHOCTH NTHll. llpucnocobienus nrui K
non€ry. [loBenenne. Pasmuoxxenne u passutue nruil. 3a60ta o motomctBe. Ce30HHBIC SIBJICHUS
B JKM3HU NTUL. MUrpamuu nrui, ux uydeHue. MHorooOpasue nNTuil. DKOJOTUYECKHE TP YIIIbI
nTul (10 BHIOOPY yduTessl HAa IpUMEpe TPEX IKOJIOTUUYECKUX TPYII ¢ YUETOM paclpOCTPaHEHHS
nTul B peruone). [IpucnocobaeHHOCTh NTULl K Pa3IUYHBIM YCJIOBUSAM Cpeflbl. 3HAUEHUE NTHUIL B
MIPUPOJIE U )KU3HU YeIOBEKa.

Jlabopamopnwie u npaxmuyeckue padoomaot.

HccnenoBanue BHEHIHETO CTPOEHHS M IMEPHEBOrO MOKpOBA MTHUIl (HAa MpUMeEpe dydesa
NITUIl ¥ Ha0Opa MepheB: KOHTYPHBIX, MyXOBBIX U MyXa).

HccnenoBanue ocobeHHOCTEN CKeJleTa MTUIIBL.

Munexonuraomue. OOmas xapaktepuctuka. Cpeapl KU3HH — MJIICKOMHUTAIOIIUX.
OcoOeHHOCTH BHENIHETO CTPOEHHUs, CKeleTa M MYCKyJaTypbl, BHYTPEHHETO CTPOCHUS.
[Ipouiecchl KU3HENEATEIBHOCTH. Y CIIOKHEHHE HEPBHOU cucTeMbl. [loBeieHe MIIEKOMTUTAIOIIHX.
Pa3mHokenue u pazsurue. 3a60Ta 0 IOTOMCTBE.

[lepBo3Bepu. Opnompoxonnsie (siueknaaymue) u CymuaTbie (HU3IIHE 3BEPH).
[Tnanentapusie Mmiekonurammue. MHorooOpasue MIIEKONUTAONMX (M0 BBIOOPY YUHMTENS
U3y4alTca 6 OTPSAOB MIICKONUTAIONIMX HAa MIpHUMEpPE IBYX BHJIOB M3 KaXIOTO OTPsia).
Hacexomosimueie u  Pykoxpsuabie. ['peizynbl, 3aifieoOpasnbie. Xwumiable. JlactoHorume u
Kuroobpaszusie. IlapHokomnbiTHeie u HenapHokomsithHbeie. [Ipumartel. CemeiicTBa oTpsiga
XwungHsie: co0auby, KOIIaubt, KYHbU, MEJBEXKbH.

3HaueHHE MIICKONMTAIOIMX B NPUPOJE U KU3HM YeloBeKa. MIleKonmuTaroume —
NEePEHOCYMKH BO30OyauTened omacHbIX 3a0oneBaHuil. Mepbsl 0O0OpbOBl € TpbI3yHaMHU.
MHoroo6pa3ue MIEKOIUTAIOLUIUX POJTHOTO Kpasl.

Jlabopamopuvie u npakmuyueckue padomoi.

HccnenoBanne ocoOeHHOCTEH CKeneTa MIEKOMUTAIOLIUX.

HccnenoBanue ocobeHHOCTEH 3yOHOI CHCTEMBI MICKOTTUTAIOIINX.

4. Pa3BuTHeE :KMBOTHOr0 MUpa Ha 3emJie

OBOJIIOLIMOHHOE Pa3BUTHE XUBOTHOTO MHUpPAa Ha 3eMie. YCIOXHEHHE >KUBOTHBIX B
mpouecce 3BOJIIOLMH. JlokazaTenbcTBa 3BOJIOLMUMOHHOIO Pa3BUTHSA JKUBOTHOIO  MHpa.



[TaneonTtosiorus. MckomaeMbple OCTaTKW JKUBOTHBIX, HMX M3ydeHHE. Meroabl H3Y4YEHHUs
HCKOIIa€MBIX OCTAaTKOB. PecraBpanusi IpeBHUX JKMBOTHBIX. «JKHMBBIE MCKOIAEMBIE» HKUBOTHOIO
Mupa.

XKuzup  KUBOTHBIX B  BoAe. OpHOkiIeTouHble  KMBOTHbIE.  IIpoucxoxzaeHue
MHOTOKJIETOYHBIX >KMBOTHBIX. OCHOBHBIE ATAllbl IBOJIIOIUU 0€ClI03BOHOYHBIX. OCHOBHBIE 3TallbI
ABOJIIOIIMM [T03BOHOYHBIX JKUBOTHBIX. BhIMepIle )KMBOTHBIE.

Jlabopamopuvie u npakmuueckue padomot.

HccnenoBanue MCKOMAaeMbIX OCTaTKOB BBIMEPIINX )KMBOTHBIX.

5. 7KuBoTHBIEe B IPUPOAHBIX COO0IIECTBAX

XKuoTHble U cpena odutanus. BiusHue cBera, TeMnepaTypsl U BIaKHOCTH HA )KUBOTHBIX.
[Iprcnoco6aeHHOCTD )KMBOTHBIX K YCIOBHSM Cpeibl OOUTaHMUSL.

[Tonmynsiuy )KMBOTHBIX, UX XapakTepUCTUKU. OIUHOUYHBIM M TpyNIoBOW 00pa3 >KU3HMU.
B3aumocBs3u KMBOTHBIX MEXJIy coO0M W ¢ JIpyruMmu opraHusmMamu. IlumieBble cBsi3u B
MPUPOJHOM coobiiecTBe. [InieBbie ypoBHY, 3KOJOTHYECKas MUpaMuAa. DKOCHCTEMA.

KuBoTHBIH MUpP NPUPOAHBIX 30H 3eMiu. OCHOBHBIE 3aKOHOMEPHOCTH paclpeaeeHus
YKUBOTHBIX Ha muiaHete. DayHa.

6. 7KuBOoTHBIE M YesI0BeK

Bo3sgeiicTBrue uenoBeka Ha KUBOTHBIX B IIPUPOJE: MpsIMOE U KOCBEHHOE. [IpombIciioBBIE
KUBOTHbIE (pBHIOOJIOBCTBO, 0XOTa). BeneHue mnpombicia >KUBOTHBIX Ha OCHOBE HAyqyHOTO
MOJIX0/1a. 3arpsi3HEHNE OKPYKAIOIIEH CPeIbl.

OpnomaiHuBaHue )XKUBOTHBIX. Cenekius, MopoJibl, HCKYCCTBEHHBIH 0TOOp, JUKHE MPEIKU
JOMAIIHUX >KMBOTHBIX. 3HAYCHHE [JOMAIIHUX >KMBOTHBIX B JKM3HU 4YeloBeka. JKuUBOTHBIE
CENIbCKOXO3SMCTBEHHBIX YroaAuil. MeTo bl 00pbObI C KMBOTHBIMHU-BPEIUTEIISIMH.

I'opox kak ocobasi MCKyCCTBEHHasl cpelia, CO3JaHHas uesloBeKOM. CHHAHTPOIHBIE BHIbI
KHUBOTHBIX. YCIOBHS UX OOUTaHMsA. Becro3BOHOYHbIE M TO3BOHOYHBIE JKMBOTHBIE TOpOJA.
Apnanranys >KMBOTHBIX K HOBBIM YCIIOBUSIM. PeKpeallnoHHbIN IPEcC Ha )KUBOTHBIX JUKUX BUIOB
B YCIOBHAX roponaa. besnamsopuele nomamHue XuBOTHbIE. lIuToMHuKH. BoccranoBieHue
YHUCIEHHOCTH PEAKUX BUJOB KHBOTHBIX: 0000 oxpaHsiemble npupoansle Tepputopun (OOIIT).
Kpacnas xknura Poccun. Mepsl coXpaHeHUs )KUBOTHOTO MUPA.

9 KJIACC

1. YesoBexk — 0MOCOIUAIBHBIA BUI

Hayku o uenoBeke (aHatomusi, (DU3HOJIOTHS, TMCUXOJOTHS, AHTPOIOJOTHSA, THTHEHa,
CaHHUTAapusl, SKOJIOTHUS YeroBeka). MeToIpl M3ydeHusl OpraHu3mMa yeoBeka. 3HaueHue 3HaHUM O
YEJIOBEKE IS CaMOTIO3HAHUS UM COXpaHEHHS 370poBbsi. (OCOOCHHOCTH UYeEIOBEKa Kak
OMOCOIMAILHOTO CYILIECTBA.

MecTo denmoBeKa B CHCTEME OPraHMYecKoro Mupa. YeloBeK KakK YacTh MPHPOJIBI.
Cucremarnyeckoe  MOJIOKEHUE  COBPEMEHHOro  uenoBeka. (CXOJICTBO  4eJoBEKa C
MieKkonuTarmumu. OTiauure 4YeloBeka OT MNpuMaroB. Jloka3aTenbcTBa  KUBOTHOTO
MPOUCXOXKACHUS YesnoBeKka. YenoBeK pa3yMHbId. AHTPOIOTEeHE3, ero 3Tanbl. buomornueckue u
colHanbHbIe (DAKTOPHI CTAHOBIIEHUS YeloBeka. YeroBeueckue pachl.

2. CrpykTypa opranu3ma 4ejioBeKa

CrpoeHne U XuUMHUYECKUU cocTaB KieTkr. OOMEH BEIIeCTB M MpeBpalleHue SYHEPrUH B
kieTke. MHorooOpasue KIeToK, MX JeneHue. HykinenHoBble KHUCTOTHI. ['eHbl. XpOMOCOMBI.
Xpomocomublii Hab0p. MuTo3, Meiio3. ComaTudeckrue U MoJoBbie KIETKU. CTBOJIOBBIE KIIETKU.
Tunel TKaHell opraHuM3Ma 4ejOBEKa: AMUTENHAIIbHBIE, COCAMHUTENbHbIC, MBIIICYHbIC, HEPBHAS.



CaoiictBa TKaHed, ux (yHkuuu. OpraHsl U CUCTeMBbI opraHoB. Opranus3M Kak eIuHOe IeJoe.
B3aumocBsI3b OpraHoB U CUCTEM KaK OCHOBAa TOMEOCTA3a.

Jlabopamopmuvie u npakmuyeckue padoomul.

N3ydyeHne MUKpOCKOIIMYECKOTO CTPOEHUS TKaHEW (Ha TOTOBBIX MUKpOIIpEnaparax).

Pacnio3naBanue opraHoB ¥ CHCTEM OPTraHOB 4yelloBeKa (10 Tabiumam).

3. HeiiporymopaabHasi peryJsiusi

HepBHas cucrema yenoBeka, €€ opraHuzanus U 3HaueHue. HelipoHbl, HEpBbI, HEPBHBIE
y3ibl. Pednexc. Peduiekropnas myra.

Penenrropel. JIByxHeWpoHHBIE U TpEXHEHpOHHBIE peduexTopHble ayru. CIUHHON MO3T,
ero crpoenne u QyHKIUH. Pedriekcel cnuHHOrO Mo3ra. ['0JOBHOH MO3r, €ro CTPOCHHE H
¢bysakuuu. bonbime nonymapus. Peduekcsl roioBHOTo Mo3ra. besycnoBHble (BpoKIEHHBIE) U
ycioBHbie (proOperéHHbie) pediekcel. ComaTuyeckas HEpBHas cucTeMa. BereraTuBHas
(aBTOHOMHas) HepBHasl cuctema. HepBHast cucrema kak enuHoe uenoe. Hapymenust B pabote
HEPBHOM CUCTEMBI.

I'ymopanbHas perynsuus (yHKUud. OHOOKpUHHAs cucrtema. JKene3bl BHYTpEHHEH
cekpeunu. JKenes3bl CMeIaHHON cekpelu. ['OpMOHBI, UX POJib B PETYISIUN (PU3UOJIOTUYECKUX
¢GbyHKIMI opraHu3Ma, pocta U pa3BuTHsA. Hapymienune B paboTe HHIOKPUHHBIX KEINE3.
OcoOeHHOCTH peQIIEKTOPHON 1 TyMOPATILHON peryiauuu QyHKIuN opranusma.

Jlabopamopnwie u npaxmuyeckue padoomaot.

N3yuenne roloBHOTO MO3ra 4yenoBeka (1o MyJssiKam).

N3yuenue n3meHeHus pazMepa 3padka B 3aBUCUMOCTH OT OCBEIEHHOCTH.

4. Onopa u ABHKeHHE

3HauyeHHE ONMOPHO-JBHUraTenbHOro anmnapara. CkeneT 4eloBeKa, CTPOCHUE €ro OTIEIOB U
¢byaknun. Koctn, nx XuMHUUYeckuii coctaB, cTpoeHHe. Tumbl kKocTeil. Poct kocrelt B AMHy n
tomuuHy. Coequnenne kocter. Ckenet rojoBbl. Ckener TynoBuma. CKeleT KOHEYHOCTEW U UX
nosicoB. OcoOeHHOCTH CKejleTa YeJOBEeKa, CBS3aHHbIE C MPAMOXOXKICHHEM U TPYAOBOI
JESATENbHOCTBIO.

Mpieynast cuctema. CtpoeHre W (YHKIMHM CKEJIETHBIX MbIIIl. Pabota MbIm:
CTaTUyeckas M JAMHAMHUYECKas, MBIIIIBl CrudaTenu W pa3rudarenv. YTOMIICHHE MBI,
I'unonunamus. Poiie nBUraTebHOM aKTUBHOCTH B COXPAHEHUH 3/I0POBBSI.

Hapymenust omnopHo-aBUraTenbHOM cuUcTeMBbl. Bo3pacTHble H3MEHEHUsT B CTPOCHUHU
kocreil. Hapymenue ocanku. IlpenynpexeHue HCKpUBIECHHMS [O3BOHOYHHMKA W Pa3BUTHUSA
wiockoctornus. [Ipodunaktuka TpaBmatusma. I[lepBas momomp m0pu TpaBMax OMOPHO-
JIBUTATEIBHOTO anmnapara.

Jlabopamopusie u npakmuueckue padomaol.

HccnenoBanue cBOMCTB KOCTH.

N3ydeHue cTpoeHust KocTel (Ha MyIshKax).

N3yuenne cTpoeHHs MO3BOHKOB (Ha MYJISKax).

Onpenenenne riOKOCTH MO3BOHOYHHKA.

N3mepenune macchl 1 pocTa CBOETO OPraHUu3Ma.

W3ydeHne BIUsAHUSA CTATHYECKON U TUHAMHYECKON Harpy3Ky Ha YTOMJICHUE MBIIIILL.

BrlisiBieHue HapymeHus: OCaHKH.

Onpenenenne NpU3HAKOB MIOCKOCTOIHS.

Oxa3aHue nepBoil MOMOLIY NPU OBPEXKACHNUN CKEJIETa U MBIIIILI.

5. BHyTpeHHsisl cpea opranu3sMa

Buytpennsas cpega u e€ ¢yHkuun. @DopMeHHBIE 3JEMEHThl KPOBU: 3PHUTPOLIHUTHI,



JEHKOIUTHl U TpoMOoLMThl. MasiokpoBue, ero npuurHbl. KpacHblil KOCTHBIH MO3T, €ro poJib B
opranusme. [lnasma kposu. [loctossHcTBO BHYTpeHHEH cpelibl (romeocTas). CBEPThIBAHNE KPOBH.
I'pynmst kpoBu. Pesyc-daxtop. [lepenuBanue kpoBu. JJoHOpPCTBO.

Nmmynuter u ero Buabl. DakTopbl, BIMAIOUIME HAa HMMYHHUTET (TpHOOpETEHHBIE
UMMYHOJICHUIUTHI): paJHalliOHHOE OOJydeHHe, XWMHUYECKOEe OTpaBJICHHE, TOJIOJIAaHHE,
BOCHaJICHWEe, BUpYyCHbIe 3a0oieBanus, BUY-undexnus. BunoukoBas xenesa, mumdarnyeckue
y37bl. Bakuussl 1 jgeueOHble chIBOpOTKH. 3HadeHue padot JI. [lactepa u .M. MeunukoBa no
W3Y4YEHUIO UMMYHHUTETA.

Jlabopamopuvie u npakmuyueckue padomeoi.

N3ydyeHne MHUKPOCKOIMYECKOIO CTPOEHHUs KPOBHU YEJIOBEKA U JISATYIUKU (CpaBHEHHE) Ha
rOTOBBIX MUKpOIIpenapaTax.

6. KpomooopameHue

Opraunsl kpoBooOparieHusi. CtpoeHue u padoTa cepia. ABroMarusm cepana. CepaeuHbiii
LUKJ, €r0 JJIUTEeNbHOCTh. BObIIoN M Manblii Kpyru KpoBooOpaiieHus. [[BmkeHue KpoBU IO
cocyaaM. Ilynbc. JIumdarnueckas cucrema, TMMPOOTTOK. Perynsnus nesTenbHOCTH cepaua u
cocynoB. I'uruena cepaeuHo-cocyaucToi cuctembl. lIpodumnakThka cepAaeyHO-COCYANUCTHIX
3abosieBanuil. [lepBas momours Npy KPOBOTEUECHHUSIX.

Jlabopamopnwie u npaxmuyeckue pabomol.

N3mepenue KpoBSIHOTO JaBJIEHUS.

Onpenenenue myabca U YUCa CEPACYHBIX COKpALIEHUI B MMOKOE U MOCJE JO3UPOBAHHBIX
(bu3MYECKUX Harpy30K y YeIoBeKa.

[IepBas moMo1s Ipu KPOBOTECUEHUSX.

7. JIpIXaHue

Jpixanue u ero 3HaueHue. Opransl apixanus. JI€rkue. BzanmocBs3s cTpoeHns u QpyHKIui
opraHoB npixaHusi. ['a3000MeH B NE€rkux u TKaHsaX. JKusHeHHas EMKOCTh JErKuxX. MexaHU3MbI
nbpIXaHus. [{pIxaTenbHble IBYKEHUS. Perymsuus qpixaHusl.

Nndekunonnsie 6051e3HU, Nepeqarolrecs 4epe3 BO3AyX, MPEeAyHpexIeHue BO3IYIIHO-
KarnenabHbIX H(pekuuil. Bpexa TabakokypeHus, ynotpedieHuss HApKOTHUECKUX U TICUXOTPOIMHBIX
BeniecTB. Peannmanusa. Oxpana Bo3ayniHoi cpesipl. OkazaHue nepBOi MOMOIIM IPU MOPaKEHUU
OpPraHOB JbIXaHUSI.

Jlabopamopnusie u npaxmuyeckue padoomaot.

N3mepenue o0xBata rpyiHOM KJIETKH B COCTOSIHUU BJIOXa U BBIOXA.

Omnpenenenre 4acToOThI AbIXxaHus. BriusHue pa3nuyabix (pakTOpOB HA YACTOTY JABIXAHUS.

8. IluTtaHue M NMUIEBApEeHHUE

[IurarenpHble BeleCcTBA U NUILEBbIE MPOAYKTHI. [IuTanue u ero 3uauenue. IlunieBapenue.
Opranbl numieBapeHus, UX crpoeHue u QyHKIuU. DepMeHTh, UX POJb B MHUIIEBAPEHUM.
[TumeBapeHue B poTOBOM MOJIOCTH. 3yObl U yX0J1 3a HUMU. [IunieBapeHue B xKenyake, B TOHKOM
U B TOJCTOM KUIIEYHHKE. BcacplBaHMe IUTAaTeNpHBIX BeEIIEeCTB. BcacelBaHWe BOIBI.
[InmeBapuTenbHbIE )KENE3bI: MIEUYEHD U MOPKEIYI0YHAas JKeJle3a, X POJb B UIEBAPEHUH.

Mukpo6uomM dYenoBeKa — COBOKYITHOCTb MHKPOOPraHU3MOB, HACEJSIOIUX OPIraHu3M
yenoBeka. Perymsanus numeBapeHus. MeToibl u3ydyeHust opraHos nuiieBapenus. Padotsr .11
[TaBnosga.

I'uruena nurtanus. [IpenynpexaeHue TNIMCTHBIX U JKETYJAO0YHO-KUIIEYHBIX 3a00JIeBaHUM,
MULIEBBIX OTpaBJICHNI. BiMsiHMe KypeHUs U alKOoTOoJIsl Ha UILEBAPEHUE.

Jlabopamopmuvie u npakmuyeckue padomal.

HccnenoBanue neiictBrs (GepMEHTOB CIIFOHBI HA KpaxMall.



Habmoienue nelicTBUS KETyI0YHOTO COKa Ha OeNKH.
9. OO0MeH BelecTB U NMpeBpalleHNe IJHEPTUU
OOMeH BemiecTB M MPEBpAIICHUE PHEPTUM B OpraHM3Me uenoBeka. llmactuueckuit u
sHepreruueckuit oOmeH. OOMEH BOJBI U MHHEPAIBHBIX coyieil. OOMeH OeNnKoB, yIriieBOJOB U
KUPOB B opranusme. Perynsanus oOMeHa BEIIeCTB U IPEBPAILCHUS SHEPTUU.
Buramunbl u ux ponb mis opranusma. lloctymnenue ButamuHoB ¢ nuuieil. Cuntes
BUTaMUHOB B OpraHu3Me. ABUTaMUHO3bl U TMIIOBUTAMUHO3bl. COXpaHEHHE BUTAMUHOB B IHILIE.
Hopwmbl u pexum nuranus. PannoHanbHOE NuUTaHUE — (aKTOpP YKPEIUIEHUS 30pPOBBS.
Hapymenne o6mena BemecTs.
Jlabopamopuvie u npakmuyeckue padoomul.
HccnenoBanue cocraBa IpoyKTOB IUTaHUS.
CocraBiieHHe MEHIO B 3aBUCUMOCTH OT KaJTOPUMHOCTH MHIIH.
CriocoObl coxpaHeHHsI BATAMMHOB B MUILEBBIX MPOIYKTAX.
10. Koxka
Crpoenne u ¢yHkuun koxu. Koxka m e€ mpousBojgHbele. Koka u Tepmoperymsius.
Bnusinue Ha KoKy (haKTOPOB OKpYXaromie cpeabl.
3akanmuBaHue U ero poib. CnocoObl 3akanuBaHHWs OpraHu3Ma. [urueHa KOXH,
TUTHEHNYecKre TpeOOoBaHUS K OJexJe M oOyBH. 3ab0jeBaHUS KOXH M UX MPEAYHpesKICHUS.
[Ipodunaktka u 1mepBas MOMOIIb IMpPU TEIUIOBOM M COJHEYHOM yjaapax, OXorax u
00MOPOKECHHUSIX.
Jlabopamopnwie u npaxmuyeckue padoomaot.
HccnenoBanue ¢ mOMOIIBIO JIYIBI ThUIbHOW U JJaJOHHOW CTOPOHBI KUCTH.
Onpenenenre KUPHOCTH Pa3IMUHBIX YIaCTKOB KOXKH JIMIIA.
Onucanue Mep Mo yX0/1y 3a KOKel JIMIIa U BOJIOCAMH B 3aBUCUMOCTH OT THIIA KOXKHU.
OnucaHyne OCHOBHBIX TUTHEHUYECKUX TPeOOBaHUIl K 0J1eK 1€ U 00YBH.
11. Beigenenne
3nauenue BbaeneHus. Opransl BbiaeneHus. Opranbl MOYEBBIICIUTEIBHON CUCTEMBI, HX
cTpoenue u ¢Qynknun. Mukpockonudeckoe ctpoenue mnouku. Hedpon. OOpazoBanue mouwu.
Perymsmus moueoOpa3oBaHusl 1 MOYEHCITyCKaHUS. 3a00JIeBaHUs OPraHOB MOYEBBIICIUTEIbHON
CUCTEMBbI, UX IPeIypeKIcHHE.
Jlabopamopnusie u npaxmuyeckue padoomaot.
Omnpenenenre MECTOMOIOKEHHS MOYEK (Ha MYJISDKe).
Onucanue mep NpodUIaKTUKU O0JIe3HEH MOYeK.
12. Pa3MHoOKeHHe U pa3BUTHE
Opransl penpoaykiuu, crpoenne U QyHkuuu. IlomoBele sxenesbl. [lonoBbIe KIIETKU.
OmnonotBopenue. BuyrpuyrpobHOoe pa3Butue. BrusHue Ha >MOpHOHANBHOE pa3BUTHE
¢dakTtopoB okpyxkarmen cpensl. Poxpl. Jlakramusa. Poct u pasButne pebénka. Ilomosoe
co3peBanue. HacnenoBanue npu3HakoB y uenoBeka. HacnencTBeHHble 00J€3HH, MX MPUYMHBI U
npenynpexaenue. Habop XxpoMocoM, 1oJioBble XpOMOCOMBI, TeHbl. PoJib reHeTH4eckux 3HaHui
JUIS TIIaHUpOBaHuUs ceMbl. MH(peknu, nepeaaromuecs moJIoBbIM MyTéM, UX MPOQHUIAKTHKA.
Jlabopamopuvie u npakmuyeckue padomal.
Onucanue OCHOBHBIX Mep IO NpoQHIaKTHKE MH(EKIMOHHBIX BUPYCHBIX 3a00JI€BaHMIA:
CIIM]I u remaTur.
13. OpraHbl 4yBCTB U CEHCOPHbIE CHCTEMbI
Opranel 4yBCTB M uX 3HaueHHe. AHanu3aTopbl. CeHcopHble cucTemsbl. ['11a3 u 3peHue.
OnTnueckas cuctema rnasa. CeruaTka. 3pHUTEIBHBIE PELENTOPHI. 3PUTEIBHOE BOCIPHUATHE.



Hapymenns 3penus u ux npuyunsl. [ urnena spexus.

VYxo u cayx. Crpoenue u (yHKIMU opraHa ciyxa. MexaHuU3M pabOTHI CIIyXOBOTO
ananuzaropa. CiyxoBoe Bocrpusitue. Hapymienus ciayxa u ux npuuunsl. ['uruena ciyxa.

Opranbl  paBHOBECHS, MBIIICUHOTO YYBCTBA, OCsA3aHHS, OOOHSHHS W  BKYyca.
B3anmMopeiicTBre CEHCOPHBIX CUCTEM OpraHU3Ma.

Jlabopamopmuvie u npakmuyeckue padomaul

Omnpenenenne oCTPOThI 3pEHUS Y YEJIOBEKa.

N3yuenue cTpoeHus oprana 3peHus (Ha MyJISDKE U BIQKHOM IIpenapare).

N3yueHue cTpoeHus oprana ciayxa (Ha MyJspke).

14. TloBeneHue M MCUXUKA

[lcuxuka u moBeneHue uenoBeka. [loTpeObHOocTH W MOTHUBBI ToBeAeHUs. ColuanbHas
00yCJIOBJICHHOCTh TIOBEACHUS ueioBeka. PedrekTopHast Teopust moBenenus. Boicias HepBHas
NeSTEeNBHOCTh 4enoBeka, padotel .M. CeuenoBa, WN.II. [laBmoBa. Mexanusm o00pa3oBaHUs
ycioBHBIX pedaekcoB. Topmoxkenue. lunamuueckuid ctepeoTul. Pojib ropMOHOB B MOBEICHUH.
HacnenctBennble ¥ HEHACNENCTBEHHBIE  IPOrpaMMbl  TIOBEJACHUST Yy  YelOBeKa.
[IpucnocobuTenbHbBIN XapakTep NOBEACHUS.

[lepBast u BTOpas cUTHaJbHBIE CHCTeMBbI. [lo3HaBaTenpHas JEATENHLHOCTh MO3ra. Peub u
Mbiiieane. [lamsate w BHUMaHue. OMonuu. HWHAWBHIyanbHBIE OCOOEHHOCTH JIMYHOCTH:
CIIOCOOHOCTH, TEMIIEPAMEHT, XapaKTep, 0JapEHHOCTh. THIBI BHICIICH HEPBHOW NEATEIHLHOCTH U
TemnepamerTa. OCOOEHHOCTH TICUXUKH YeJIOBeKa. | nrneHa (pu3nyeckoro u yMCTBEHHOTO TPy/Ia.
Pexxum Tpyna u otnpixa. CoH U ero 3HaueHue. [ 'uruena cHa.

Jlabopamopnwie u npaxmuyeckue padoomaot.

N3ydenune kpaTKkOBpEMEHHOHW MaMsITH.

Omnpenenenne 00bEMa MEXaHMYECKOUW M JIOTHYECKOM ITaMsITH.

Onenka chopMHUPOBAHHOCTH HABBIKOB JIOTHYECKOTO MBIIILICHUSI.

15. YesioBek u oKpyKalomias cpeaa

YenoBek U OKpyKaromas cpeia. DKoyoruueckue (HakTopsl U UX JEHCTBHE HA OpraHU3M
YeJI0BeKa. 3aBUCHUMOCTb 3JJ0POBbsI UEJIOBEKA OT COCTOSIHUS OKpYKarouiel cpefbl. MUKpoKInMaT
Kuiblx noMenieHuit. CoOirofieHre MpaBUil MOBEACHUS B OKPYXKarollel cpeie, B OMAcCHBIX U
Ype3BbIYAITHBIX CUTYALIUSIX.

310pOBbE YEJOBEKAa KakK colMalbHas LEHHOCTb. DakTopbl, Hapylmarollue 310POBbE:
TUINOIUHAMUS, KypeHue, yoTpeOlIeHne alKkorois, HApPKOTUKOB, HecOaTaHCUPOBAHHOE MTUTAHHE,
cTpecc. YKpeIUIeHuEe 3[0pOBbsi: AyTOTPEHUHI, 3aKaJlMBaHUE, JBUTATENIbHAs AaKTUBHOCTD,
cbanancupoBanHoe mutaHue. KympTypa OTHOIIEHHS K COOCTBEHHOMY 370POBBIO U 3JI0POBBIO
OKpyXxaromux. BceMupHas opranuzanus 31paBoOXpaHEHUsI.

YenoBek kak dYactb Ouochepsl 3eMian. AHTPONOTeHHbIE BO3JCHCTBUS Ha MPUPOAY.
VYpbanuzanus. [usunuzanusa. TexHoreHHble U3MEeHEHUs B OKpykaromiei cpene. CoBpeMeHHbIe

ri00albHbBIE  YKOJOTHYSCKUE HpO6J’I€MBI. 3HaueHue OXpaHbI oxpyxcaromeﬁ cpeabl I
COXpPAaHCHUA YCJIOBCUCCTBA

3. IIIAHUPYEMBIE PE3YJBbTATbBI OCBOEHHUS YUEBHOI'O IIPEAMETA
«BNOJIOT' USI»

OcBoeHue yqe6H0r0 npeameTa «buonorus» Ha YPOBHE OCHOBHOT'O 06]1161"0 06pa3013.aH1/151

JOJIXKHO 00ecreynTh JOCTHIKCHUC CIICOAYHOIIUX O6y‘-IaIOH_[I/IMI/IC${ JIMYHOCTHBIX, METAIIPCAMCTHBIX
" NpCIMETHBIX PE3YJIbTATOB.



JIMUYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE Pe3yJabTaThl OCBOCHHS MPOTPaMMBI IO OHOJOTMH OCHOBHOTO OOIIETo
o0pa3oBaHusl JIOJDKHBI OTPakaTh TOTOBHOCTH OOYYAIOIIMXCS PYKOBOJICTBOBATBHCS CHUCTEMOM
MTO3UTUBHBIX LIEHHOCTHBIX OPUEHTAIMM M pacIIMpPEHHE OIbITA JESTEIbHOCTH HA €€ OCHOBE U B
IIpoLIECCe pealin3allil OCHOBHBIX HalpaBJIE€HUN BOCIMUTATEIbHOMN EATENbHOCTH, B TOM YHUCIIE B
YJacTHu:

1) rpa:k1aHCKOro BOCIMTAHUSA:

FOTOBHOCTb K KOHCTPYKTMBHOM COBMECTHOM JI€TEJIbBHOCTH MpPU  BBINOJIHEHUU
HCCIIEIOBAaHUI U MTPOEKTOB, CTPEMJIEHHE K B3aMMOITIOHUMAaHHIO U B3aUMOIIOMOLIIY;

2) IaTpMOTHYECKOI0 BOCIIUTAHUSA:

OTHOIIEHHE K OMOJIOTMM KaK K Ba)KHOM COCTaBIISIOIIEH KyJIbTyphl, TOPJIOCTb 3a BKJIAJ
POCCHIMCKHX M COBETCKUX YUEHBIX B pa3BUTHE MUPOBOIl OMOJIOTHYECKOM HAayKH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHHUS:

TOTOBHOCTH OIIEHMBATh MOBEJIEHUE U MOCTYIKU C MO3UIMHU HPABCTBEHHBIX HOPM U HOPM
9KOJIOTHYECKOU KYJbTYpHI;

MMOHMMAaHHe 3HAYUMOCTH HPABCTBEHHOT'O acleKTa JesITeIbHOCTH 4YeJOBEKa B MEAUIIMHE U
OMOJIOrUH;

4) 3cTeTMYeCKOr0 BOCIIUTAHMS:

MMOHUMAaHKe POJIU OMOoJIOTUU B (GOPMUPOBAHUU SCTETUUYECKOM KYIbTYPhI TUUYHOCTH;

5) ¢usuueckoro BocnuTaHusi, (GOPMHMPOBAHUA  KYJbBTYPbl 3I0pPOBbS M
IMOLMOHAJIBHOIO 0JIArOIOJIYyYHs:

OTBETCTBEHHOE OTHOUIEHHE K CBOEMY 3JI0POBBIO U YCTAaHOBKA Ha 3/I0POBbII 00pa3 KU3HU
(3m0poBO€ muUTaHHE, COOMIOJEHNE TUTHEHUYECKUX MPAaBUI U HOPM, cOAIIaHCUPOBAHHBIN PEeXUM
3aHSTHUN U OTIBIXA, perynspHas puznyeckasi akTUBHOCTH);

OCO3HAHHE TMOCIEACTBUM M HENPUSATHE BPEIHBIX MPUBBIYEK (YHOTpeOICHHE alKoroJs,
HapKOTHUKOB, KypeHHe) 1 UHbIX (hopM Bpeaa Uit (U3NUECKOro U ICUXUYECKOTO 3/10POBbSI;

coOnrofieHre mpaBMil OE30MACHOCTH, B TOM 4YHCIIE€ HAaBBIKM O€30IaCHOrO MOBEJICHUS B
MIPUPOJIHOM cpelie;

chOpMUPOBAaHHOCTh HaBbIKa pe(IeKCHH, YIpaBlieHHE COOCTBEHHBIM SMOIMOHAIBHBIM
COCTOSIHUEM;

6) TPy10BOr0 BOCIIUTAHUA:

aKTUBHOE y4yacTHe B PEIICHUH MPAKTUYECKHUX 3a7ad (B paMKax ceMbH, 00pa30BaTEIbHOMN
OpraHu3aliy, HACEIIEHHOTO MYHKTA, Kpas) OMOJOrMYeCKON M SKOJOTHYeCKON HaIMpaBICHHOCTH,
MHTEpPEC K MPaKTUIECKOMY U3YUYCHHIO MPO(heccHil, CBSI3aHHBIX ¢ OMOJIOTHEH;

7) 3K0J10IrM4eCKOro BOCIIMTAHUA:

OpHUEHTAaIUsl Ha MPUMEHEHHE OMOJIOTMYECKUX 3HAHUU IMpH PEUIeHHH 33/a4 B 00JIaCTH
OKpYKaroLlen Cpeibl;

0CO3HAHME HKOJIOTHUECKUX MPOOIeM U MyTel UX peleHHus;

TOTOBHOCTb K YUaCTHIO B IIPAKTUYECKOMN AEATEIbHOCTH DKOJIOTHYECKOM HAIIPaBIEHHOCTH;

8) HeHHOCTH HAYYHOr0 NO3HAHUSA:

OpUEHTAIlMs] Ha COBPEMEHHYI0 CHCTEMY HAay4YHBIX IpPEACTaBICHUH 00 OCHOBHBIX
OMOJIOTUYECKUX 3aKOHOMEPHOCTSX, B3aMMOCBS3AX YeEJIOBEKa C MPHUPOJHOM U COLMAIBHOMN
cpenoi;

MOHUMaHHE POJIM OMOJIOTUYECKON HayKH B (POPMUPOBAHMH HAYYHOTO MHPOBO33PEHHUS;



pa3BUTHE HAyYHOU JII0OOO3HATENBHOCTH, HMHTEpeca K OHOJOTHMYECKOW HayKe, HaBBIKOB
HCCIIEI0BATEIbCKOM I€ATEILHOCTH;

9) amantanum oO0y4YamLIerocsi K M3MEHSIOUMMMCH YCJOBUSIM COLNHAJBHOH U
NPUPOIHOM CPeAbI:

aJICKBAaTHAsI OLICHKA NU3MEHSIOINXCS YCIOBUM;

NPUHATHE pelleHNus (MHAWBHUIYaJbHOE, B TpYNIE) B M3MEHSIOUIMXCS YCIOBUSX Ha
OCHOBAHWU aHaJM3a OMOJOrHYECKOW HHPOPMALIUH;

IUIAaHUPOBAaHUE JEHCTBUII B HOBOW CHUTyallUM Ha OCHOBAaHUM 3HAHUM OHOJOrMYECKHX
3aKOHOMEPHOCTEH.

METAINIPEAMETHBIE PE3YJIBTATHI

MeranpeaMeTHbIE pe3yiabTaThl OCBOCHHUS MPOTPAMMBI IO OHMOJIOTHU OCHOBHOTO OOIIETo
00pa3oBaHus, MOJDKHBI OTpaXaTh OBJAJCHUE CICAYIOIIMMU YHUBEPCATBHBIMUA YYEOHBIMHU
JIEUCTBUSIMU:

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1eliCTBHS

1) 6a3oBble JJorMUYecKUe AeHCTBUSI:

® BBIABJIIATL MW XAPAKTCPHU30BATH CYHICCTBCHHBLIC IIPU3HAKH OHMOJIOTHYECKUX OOBEKTOB
(siBIIEHUIA);

® YCTAaHaBIMBATh CYIIECTBEHHBIM MpHU3HAK KIacCUPUKAIMK OHUOJIOTHMYECKUX OOBEKTOB
(sSIBJIEHUH, MPOIIECCOB), OCHOBAHMS JUIsl 00OOIICHHUS U CPaBHEHUS, KPUTEPUU TPOBOJAMMOTO
aHaln3a;

e ¢ y4éTOM TpPEIOKEHHONM OHOJIOTUYECKOW 3a7adu  BBIABIATH 3aKOHOMEPHOCTU H
MPOTUBOPEUHUSI B paccCMaTpUBaeMbIX (pakTax M HAOMIOJEHUSX, MpeularaTb KpUTEpUH s
BBISIBJICHHS 3aKOHOMEPHOCTEHN U MPOTUBOPEUNIA;

® BBIABIATH JEPUIUTH HHPOpPMALMH, JAHHBIX, HEOOXOJAUMBIX JUISI PEUICHHUS MOCTaBICHHON
3a/1a4u;

® BBIABIATH NPUYUHHO-CIEICTBEHHBIE CBA3M MPU M3YYCHUH OUOJIOTUYECKUX SIBICHUH H
MPOLIECCOB, JielaTh BBIBOABI C HCIHOJB30BAaHUEM JECAYKTHBHBIX M HHAYKTHBHBIX
YMO3aK/IIOUYEeHUH, YMO3aKIIOUEHUH 1O  aHalorud, (HOpMyIUpoBaTh THUIOTE3bBl O
B3aMOCBSI3X;

® CaMOCTOATEIBHO BHIOMpATh CrOCO0 pelieHus: ydeOHoi OMoIoTHYecKoi 3a1aun (CpaBHUBATD
HECKOJIbKO BApUAHTOB peEIIeHMs, BbIOMpaTh Haubolee MOAXOASAIUNA C  y4ETOM
CaMOCTOSITEJILHO BBIJICIICHHBIX KPUTEPUEB).

2) 6azoBbIe HCCIEA0BATEIbCKHE eCTBHS:

®  ICIIOJIb30BaTh BOMPOCHI KaK UCCIEA0BATEIbCKUI HHCTPYMEHT MTO3HAHUS;

e (opmynupoBaTh BOMPOCHL, (UKCHUPYIOUINE Pa3pbiB MEKIY pPEaTbHBIM M KEIATEIbHBIM
COCTOSTHHUEM CHUTYyalluH, 00BEKTa, 1 CAMOCTOATEIBHO YCTAaHABIMBATh HCKOMOE U JTAHHOE;

e (opmupoBaTh TUNIOTE3Y 00 UCTUHHOCTU COOCTBEHHBIX CYXICHHM, apTyMEHTUPOBATH CBOIO
MO3UIUI0, MHEHHE,

® TMPOBOJUTH MO CAMOCTOSATEIHHO COCTABJICHHOMY IIJIaHy HaONIOJIEHUE, HECIO0XHBIN
OMOJIOTUYECKUI  JKCIIEPUMEHT,  HEOONBINOE  HUCCIEJOBaHHE IO  yCTAaHOBJICHUIO
0COOCHHOCTEH OMONIOrHUecKoro o0bekTa (Tpolecca) U3y4eHus, MPUUIUHHO -CIIeICTBEHHBIX
CBsI3€H U 3aBUCUMOCTEI OMOJIOTUYECKUX 0OBEKTOB MEXIY CO0OIA;



® OIICHMBAaTh Ha MPUMEHUMOCTb M JOCTOBEPHOCTH HH(OPMAIHMIO, MOJYYEHHYIO B XOJIE
HAOJIOICHUS M SKCIIEPUMEHTA;

®  CaMOCTOATENHbHO (HOPMYITHPOBATH OOOOLICHHS M BBIBOJBI 10 PE3YJIbTaTaM MPOBEAEHHOTO
HAOJIOEHUS, OKCIEPUMEHTa, BIAJETh HWHCTPYMEHTAMU OLEHKH  JIOCTOBEPHOCTH
MOJTy4EHHBIX BHIBOJIOB U 0000IIIECHUI;

® TIPOTHO3MPOBATh BO3MOXKHOE JajlbHEWIIEe pPa3BUTHE OMOJOTHMYECKUX MPOIECCOB U HX
MOCJIEACTBUS B AHAJOTMYHBIX WJIM CXOJHBIX CHUTyalUsiX, a TaKkXKe BBIJIBUraTh
MIPENIIOJIOKEHNUS 00 X PA3BUTUU B HOBBIX YCIIOBUSAX U KOHTEKCTaX.
3) pa6ora ¢ unpopmanmeii:

® T[PUMEHATh pa3jMyYHbIE METOJbl, MHCTPYMEHTHl U 3alpochl NpU IOUCKE U OTOOpe
OMoJOrMuYeckod HH(POpPMAIMN WM JAHHBIX W3 HCTOYHUKOB C YYETOM IMpPENIOKEHHOU
y4eOHOM OMOJIOTMYECKO 3a1a4H;

e BBIOMpATh, AHAIM3UPOBATh, CHCTEMATU3UPOBAThb M HMHTEPIPETUPOBATH OHOJIOTMYECKYIO
MH(}OpPMaLINIO Pa3IUYHbIX BUJOB U (POPM MpeCcTaBICHMUS;

® HaxOJUTh CXOJHbIE apryMEeHThl (IOJITBEPKJAIOIIME WM ONPOBEPralollihe OJHY U Ty XKe
UJICI0, BEPCUIO) B PA3IMYHBIX MHPOPMAIIMOHHBIX HICTOYHHUKAX;

® CaMOCTOATEIbHO BHIOMpATh ONTUMaNbHYIO (GOpMY TMpeAcTaBlieHus UHGOpPMALUU U
WUTIOCTPUPOBATh pEIIaeMble 3aJaud HECJIOKHBIMU CXE€MaMH, JdarpaMMaMi, HHOUN
rpaduKoi U UX KOMOMHAIMSIMU;

® OlEHUBATh HAAEKHOCTh OHMOJOrMYEeCKOW HMH(OPMALUU IO KPUTEPHSIM, MPEIOKEHHBIM
YUUTENEM WU CPOPMYITHPOBAHHBIM CAMOCTOSTENBHO;

® 3aMOMUHATH U CUCTEMATU3UPOBATH OMOJIOTUYECKYIO HH(POPMAIIHIO.

KoMMyHMKaTUBHbIE YHUBeEpPCaJbHbIE y4eOHblIe 1eiCTBUSA

1) oO1menue:

® BOCIPUHHUMATH U POPMYIUPOBATH CYKICHHS, BHIPAXKaTh SMOIMH B IIPOIECCE BHIMOTHEHUS
MIPAKTUYECKUX U JTJAOOpaTOPHBIX padoT;

e BBIpaXKaTh ceOs (CBOIO TOUKY 3pEHUsI) B YCTHBIX M MHUCbMEHHBIX TEKCTaX;

e pacrio3HaBaThb HeBepOaJdbHbIE CpeACTBa OOIIEHHS, MOHMMATh 3HAYEHHE COLMAIbHBIX
3HAKOB, 3HATh W PACIO3HABATh MPEINOCHUIKM KOH(IUKTHBIX CUTyallud M CMSr4arh
KOH(IUKTHI, BECTH NIEPETOBOPHL;

¢ T[IOHUMaTh HAMEpPEHUs APYTUX, MPOSIBIATH YBAKHUTEIbHOE OTHOIIEHHUE K COOECEAHUKY U B
KOPpEKTHOH opMe GopMyIHPOBATH CBOM BO3PAKECHHUS,

e B XO0Je auanora U (WJIM) OUCKYCCHMU 3a7aBaTh BOIPOCHI IO CYIIECTBY 0OCYIaeMoit
OMOJIOTMYECKONH TeMbl M BBICKAa3bIBaTh HIEH, HalleJICHHbIE Ha pelleHHue OUOJOTUYECKOM
3a/1auM U MOAJepKaHue OJaroxenaTeIbHOCTH OOIICHMS;

® COMNOCTAaBIATH CBOM CYXKJEHHS C CY)KJIEHUSMU APYTUX YIaCTHUKOB UANOTa, 0OHAPYKUBATh
pazinyue U CXOACTBO MO3UIUNI;

e MyONMYHO TMPEACTaBIATH  PE3YJAbTAThl  BBIMOJHEHHOTO  OMOJIOTMYECKOTO  OMbITa
(dKcTiepuMeHTa, UCCeI0BaHus, IIPOCKTA);

® CaMOCTOATENbHO BBIOMpATh (OpPMAT BBICTYIUIGHHS C YYETOM 3aJad NpPE3eHTAlUUd U
OCOOCHHOCTEH ayJAUTOPHH U B COOTBETCTBUU C HUM COCTaBIIATH YCTHBIE U NMHUCHMEHHBIC
TEKCTBI C UCIIOJIb30BAHUEM UJUTIOCTPATUBHBIX MAaTEPUAIIOB.

2) coBMeCTHas 1eSITeJIbHOCTD:



¢ T[IOHMMAaTh U HUCIOJIb30BaTh NMPEHMYIIECTBA KOMAHAHOW W MHIMBUAYAJIbHOW PabOTHI MpHU
pelIeHNH KOHKPETHOH OHOJOrMYecKod mpoOsieMbl, OOOCHOBBIBaTh HEOOXOJMMOCTD
MPUMEHEHHs TPYIIOBBIX (OPM B3aUMOJICHCTBUS MPU PEIICHUH MOCTABICHHON y4eOHON
3a/1a4y;

® [IpUHUMAThb LEJb COBMECTHOM JAEATEIbHOCTH, KOJIJIEKTUBHO CTPOUTH HEUCTBUS MO €€
JOCTIKEHHUIO: PACHpPEACsaTh POJIH, JAOTOBAPHUBATHCS, OOCYKAATh MPOLECC M PE3yIbTaT
COBMECTHOH pabOTHI, yMETh 0000IIIaTh MHEHUSI HECKOJIBKUX JIFOJICH, MPOSIBIISITH TOTOBHOCTh
PYKOBOJIUTb, BBIIIOJIHATH OPYUEHUS, IO JUUHATHCS;

® IUIAHUPOBATh OPTaHM3ALMIO COBMECTHOH pabOTHI, OMPEAEATh CBOIO poOJib (C y4ETOM
MPEANOYTEeHUH M BO3MOXHOCTEH BCEX YYAaCTHUKOB B3aUMOJIEHUCTBHUA), pPACIpPEAEATh
3alaud  MEXJy 4WIEHaMHU KOMaH[bl, y4yacTBOBaTb B TPYNNOBBIX (opMax paboOThbI
(oOcyxneHus, 0OMEH MHEHUSIMU, MO3TOBBIE IITYPMbI U UHBIE);

® BBINOJIHATH CBOK YacThb pabOThHI, OCTUraTh Kauye€CTBEHHOTO pe3ylbTara IO CBOEMY
HaIpaBJIEHUIO U KOOPJUHUPOBATH CBOU JAEUCTBUS C IPYTUMH YJI€HAMH KOMaH/Ibl;

® OLEHMBATh KAa4e€CTBO CBOErO BKJIaJa B OOIIMH NPOIYKT MO KPUTEPUSIM, CAMOCTOSITEIBHO
chOpMyIUPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBUS, CPABHUBATH PE3YJIbTAThI C UCXOTHOM
3a/auel W BKJIAJ KaKJOT0 4YjeHa KOMaH[bl B JOCTH)KEHHE Pe3yIbTaToB, Pa3AeisaTh chepy
OTBETCTBEHHOCTH U MPOSBIISATH TOTOBHOCTh K MPEJOCTABIECHUIO OTUYETA MEPe]] IPYIION;

® OBJAJIETh CUCTEMON YHHUBEPCAIbHBIX KOMMYHUKATUBHBIX JAEUCTBUN, KOTOpasi oOecrieunBaeT
c(OpPMHUPOBAHHOCTH COLUAIBHBIX HAaBBIKOB M SMOIMOHAILHOTO UHTEJIEKTa 00yYaIOLTUXCS.

PeryasiTuBHbIe YHHBEpPCAJbHbIE YUeOHbIE 1elCTBHS

Camoopranuszanms:

® BBIABIIATH NMPOOJEMBI JUIS PENICHUS B JKU3HCHHBIX W YUEOHBIX CHUTYAIUAX, HCIOJIB3YS
OHOJIOTHYECKHE 3HAHHUS;

® OpHCHTHUPOBATBHCS B Pa3IMYHBIX IOJIXOJAaX TPUHATHS PEIICHUN (MHIUBHIyaTbHOE,
MPUHATHE PEIICHUS B TPYIIIE, IPUHITHE PEIICHUIN TPYIIION);

® CaMOCTOSATEIbHO COCTABJIATh AJITOPUTM PpEIICHHS 3aJadv (MM €ro 4acTh), BBHIOMpaTh
CHOCO0 pelleHus y4eOHOH OHMOJIOrMYecKOr 3a7add ¢ Y4ETOM HMMEIOIIUXCS PECYpPCOB H
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh Mpe/ijlaracMble BApUaHThI PEIICHUH;

® COCTaB/ATH IUIAH JACWCTBUH (TUIaH pealu3alid HaMEYEHHOTO allfOPUTMa PEIICHHS),
KOPPEKTHPOBATh MPEIIOKCHHBIA aJTOPUTM C Y4ETOM IMOJYYCHHUS HOBBIX OMOJIOTMYECKHX
3HaHMI 00 N3yuaeMOM OHOJIOTHYECKOM O0OBEKTE;

e JieN1aTh BEIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE.
CaMOKOHTPOJIb, SMOLUMOHAJIbHbII HHTEJJIEKT:

® BIAJETh CIOCOOAMU CAMOKOHTPOJISI, CAMOMOTHBALIUU U pedIeKCHH;

e JaBaTh OLICHKY CUTYAI[MH U MpeAiarath rjiaH e€ U3MEHEHUs;

® YUUTHIBATh KOHTEKCT U MPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYThH MPHU PEIICHUU
yueOHOM  OMOJOrMuYecKoW  3aJadyd, aJanTUPOBaTh  pEIIeHHEe K  MEHSIOMINMCS
00CTOSITEILCTBAM;

® OOBSICHATH MPHUYMHBI JTOCTIKEHUS (HEIOCTHIKEHHS) PEe3yabTaTOB JIESATEIBHOCTH, aBaTh
OIICHKY MPHOOPETEHHOMY OTBITY, YMETh HAaXOJWTh IIO3UTUBHOE B MPOU3OIIEIICH
CUTYaIUH;

® BHOCUTH KOPPEKTHBHI B JESITETHHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, M3MEHHUBIIMXCS



CUTYallUl, YCTAaHOBJICHHBIX OIIMOOK, BO3HUKILIUX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE PE3YJIbTATA LEIU U YCIOBUAM;
pa3nuyarthb, Ha3bIBaTh U YIPABIATH COOCTBEHHBIMU SMOIMSIMU U SMOLIUSAMHU JIPYTHUX;
BBISIBIISATh M aHAJIM3UPOBATH IPUUMHBI SMOLIUK;
CTaBHUTH ce0sl Ha MECTO JIPYTOTO YeI0BEKa, MOHUMATh MOTHBBI M HAMEPEHHSI IPYroro;
peryinupoBaTh crioco0 BhIPAKEHUS SMOLIMH.

IIpunsTHe ceds M Apyrux
OCO3HAaHHO OTHOCHUTBCS K IPYyroMy 4eJIOBEKY, €T0 MHEHUIO;
MIPU3HABaTh CBOE MIPaBO Ha OLIMOKY U TaKOE€ € MPaBo APYroro;
OTKPBITOCTh ce0€ U APYrUM;
OCO3HABaTh HEBO3MOKHOCTb KOHTPOJIUPOBATh BCE BOKPYT;
OBJIQJIETh CUCTEMOM YHHUBEpPCAIbHBIX YYEOHBIX pEryIsSITUBHBIX JACHCTBHM, KOTOpas
obecnieunBaeT (HOPMHUPOBAHHE CMBICIOBBIX YCTAHOBOK JMYHOCTH (BHYTPEHHSISI MO3HIUS
JIMYHOCTH), U YKU3HEHHBIX HABBIKOB JINYHOCTU (YIpaBlieHUs COOOM, CaMOJUCLMILIUHBL,
YCTOWYUBOTO MOBEJICHUS).

HNPEAMETHBIE PE3YJIbTATDBI

[IpenMeTrHbie pe3ynbTaThl OCBOEHHUS MPOrpPaMMbI MO OMOJIOTHM K KOHIy oOydeHus 6 §

Kaacce:

1)

2)

3)

4)

5)

6)

7)

XapaKTepu30BaTh OMOJIOTHIO KaK HayKy O JKUBOW NMPUPOJE, Ha3blBaTh MPU3HAKHU KHUBOTO,
CpaBHUBATh OOBEKTHI )KHBOUW M HEKUBOU TTPUPO/IBI;

MEePEeUUCHIsITh ~ MCTOYHUKH  OHOJIOTUYECKHMX  3HAHUM, XapakTepu3oBaTb 3HAUCHUE
OMOJIOTMYECKUX 3HAHUW JUISI COBPEMEHHOTO uesloBeKa, Npo(deccHy, CBSI3aHHBIE C
ouosorueit (45 mpodeccuii);

MPUBOJIUTL TPUMEPHI BKJIaaa poccuiickux (B Tom umcie B. WM. Bepnaackuii, A. JI.
UwmxeBckuil) U 3apy0exHbIX (B TOM uncie Apucrotenb, Teodpact, ['unmokpar) yuéHbIX B
pa3BUTHE OHOJIOTUY;

MMETh MPEJCTaBICHUE O BOKHEWIINX OMOJOTMYECKHX Mpoleccax U SBJICHUSIX: MUTaHUE,
JbIXaHWe, TPAHCHOPT BEHIECTB, Pa3APaXUMOCTh, POCT, pa3BUTHE, IBUKCHUE,
Pa3MHOKEHHE;

MPUMEHAITh OMOJOTHYECKHEe TEPMUHBI U TIOHATUS (B TOM YHCIE: JKUBBIE Tena, OUOIOrHs,
9KOJIOTHS, LMTOJIOTHS, aHaTOMHUs, (PU3MOIOTHUS, OUONOrHMuYecKas CHUCTEMaTHKa, KJIETKa,
TKaHb, OpraH, CHUCTeMa OPTraHOB, OpraHW3M, BUPYC, ABI)KCHUE, NMUTaHHE, (POTOCHHTE3,
JIbIXaHHE, BBIJICTICHUE, Pa3Ipa)kKUMOCTh, POCT, Pa3MHOKEHUE, pa3BUTHE, cpela OOUTaHMs,
MIPUPOJHOE COOOIIECTBO, UCKYCCTBEHHOE COOOIIECTBO) B COOTBETCTBUU C MOCTABJICHHOM
3a/1aueii U B KOHTEKCTE;

pas3nuyarh MO BHEIIHEMY BHUAY (M300pakeHUAM), CXeMaM M OIMHUCAHUSAM JOSJEpHBbIE U
SIEPHBIE OPraHU3MBbI, Pa3IMUHbIe OHOJIOrHYecKre OOBEKThI: PACTEHUS, JKUBOTHBIX, TPUOBI,
TUIIAMHUKY, OakTepuy, NPUPOJHBIE W HCKYCCTBEHHBIE COOOIIECTBA, B3aMMOCBSI3U
OpPraHU3MOB B MPHUPOJHOM M HCKYCCTBEHHOM COOOIIECTBaX, MpeAcTaBUTENell (Qropbl u
(hayHBI IPUPOIHBIX 30H 3eMITH, JaHAIAPTHI IPUPOIHBIE U KYIbTYpPHBIE;

MIPOBOJIUTH OTMHMCAHNE OpPTaHU3Ma (pPacTeHUs], )KUBOTHOTO) MO 3aJIaHHOMY IIJIaHy, BBIJEIATh
CYIIECTBEHHBIE TMPU3HAKK CTPOSHUS U TPOIECCOB >KU3HENEATEIHHOCTH OpPraHU3MOB,
XapaKTepU30BaTh OPraHU3Mbl KakK Tella >KUBOW MPHUPOABI, MEPEUUCTATH OCOOEHHOCTH
pacTeHHid, )KUBOTHBIX, TPUOOB, JIUIIATHUKOB, OAKTEPHIi U BUPYCOB;



8) packpeiBaTh MOHSATHE O cpeae oOuTaHHWs (BOJHOM, HA3EMHO-BO3JYIIHOM, MMOYBEHHOM,
BHYTPUOPTraHU3MEHHOM), YCIIOBUSIX Cpeibl OOUTaHMS;

9) npUBOAMTH MpPUMEPHI, XapaKTEPHU3YIOIIUE MPUCIIOCOOICHHOCTh OPraHU3MOB K Cpeie
oOuTaHus, B3aUMOCBSI3U OPTaHU3MOB B COOOIIIECTBAX;

10) BBIACISATH OTIMYUTEIbHBIC IPU3HAKH ITPUPOIHBIX U HCKYCCTBEHHBIX COOOIIECTB;

11) aprymMeHTHpPOBaTh OCHOBHBIC IIpaBHJIa IOBEJCHUS 4YEJIOBEKAa B IMPHPOJC U OOBSICHATH
3HaYCHWE TPUPOJOOXPAHHOW MAEATEIBHOCTH YEJIOBEKa, aHAIM3WPOBATh TII0OATHHBIE
9KOJIOTMYECKUE ITPOOIIEMBI;

12) packpbIBaTh pOJib OMOJIOTHH B MPAKTUYECKOM ACATSIBHOCTH YCIIOBEKA;

13) neMOHCTpHpPOBaTh Ha KOHKPETHBIX NPUMEpax CBS3b 3HAHHI OHMOJIOTMH CO 3HAHUSMH IO
MaTeMaTHKe, IPEIMETOB T'YMaHUTAPHOTO LIMKIIA, PA3IMYHBIMU BUAAMH HCKYCCTBA;

14) BRINONHATH TPaKTUYECKUe paboThl (MOMCK MH(OPMAIMU C HCIOJIb30BAHHEM Pa3IUYHBIX
HMCTOYHUKOB, ONMCaHWE OpraHu3Ma II0 3aJlaHHOMY IIJIaHy) M JabopaTopHble pPabOTHI
(paboTa ¢ MUKpPOCKOIIOM, 3HAKOMCTBO C Pa3JIMYHBIMHU CIIOCOOAMU U3MEPEHUSI U CPaBHEHUS
KUBBIX OOBEKTOB);

15) npuMensaTh MeTOJpl Ouosloruu (HAOJIIOJEHHE, ONMHCAaHHWEe, KiIacCU(pHUKAIWs, H3MEPEHHE,
SKCIIEPUMEHT): MPOBOAMTH HAONIOJIEHUS 3a OpraHU3MaMH, OIUCHIBATH OHOJOTHYECKHE
OOBEKThI, TPOIECCHl U SIBICHUS, BBINOJHATH OWOJIOTUYECKUH PHUCYHOK U H3MEpPEHHE
OMOIOTHYECKUX 00BEKTOB;

16) Bnageth mpuéMaMu pabOTHI C JIyNO#, CBETOBBIM M IHU(POBHIM MHKPOCKOTIAMH MPH
paccMaTpuBaHUK OMOJIOTUYECKUX OOBEKTOB;

17) cobmomath mpaBuia 06E30MacHOrO TpyAa MpH paboTe ¢ y4eOHBIM M J1abOPaTOPHBIM
o0opy/noBaHUEM, XUMHUYECKON MOCYION B COOTBETCTBUU C MHCTPYKIUSMHU Ha YpPOKE, BO
BHEYPOYHOU JIEATEIIbHOCTH;

18) ucrosb30BaTh MPHU BBIMOJHEHUH YUEOHBIX 3aJaHUi HAYYHO-TOMYJISAPHYIO JINTEPATYpy IO
OuoJ0rHH, CIIpaBOYHbIE MaTepUabl, pecypcsl UHTepHeTa;

19) co3naBath MHCbMEHHBICE W YCTHBIC COOOIIEHHS, WCIOJb3ysS TMOHATHHHBIA —armmapat
M3y4aeMoro paszesia OUOJIOTHUH.

[IpenmeTHbie pe3ysabTaThl OCBOCHHUS MPOTPAMMBI 10 OHMOJIOTHH K KOHIy OOy4eHUs 6 6
Knacce:

1) xapakTepu30BaTh OOTAHUKY KaK OHOJOTMYECKYIO HayKy, €€ pasjeiibl U CBSI3U C JAPYTUMH
HayKaMU ¥ TEXHUKOM;

2) TPUBOIUTH MPUMEPHI BKJIaAa poccuiickux (B ToM umcie B. B. [lokyuaes, K. A. Tumupsses,
C. I'. HaBamun) u 3apy0exxHbix yu€HbIX (B ToM umucie P. I'yk, M. Manbnuru) B pa3BuTue
HAyK O PaCTCHUSX;

3) TpUMEHSATh OHMOJOTUYECKUE TEPMHUHBI M TOHATHS (B TOM YHCIe: OOTaHWKA, pacTUTEIbHAS
KIIETKa, pacTUTeNbHas TKaHb, OPTaHbl PACTEHUM, CHUCTEMa OPraHOB PACTEHUS: KOPEHb,
nmober mMmoYka, JUCT, BUJIOU3MEHEHHBIE OpPraHbl, IBETOK, IJIOJ, CEMs, pPACTUTENbHBII
OpraHu3M, MUHEpAJIbHOE MHUTaHWE, (OTOCHHTE3, JbIXaHHE, POCT, Pa3BUTHE, Pa3MHOKEHUE,
KIIOH, pa3pa)KUMOCTh) B COOTBETCTBUH C TIOCTABICHHOW 3a/1aueii U B KOHTEKCTE;

4) OmUCHIBATh CTPOCHHE U JKU3HEICITEIBHOCTh PACTUTEIBHOTO OpraHu3Ma (Ha MpUMepe
MOKPBITOCEMEHHBIX WM IIBETKOBBIX): TOTJIOIIEHHWE BOJbl M MHUHEpaIbHOE MUTaHUE,
(dboTOoCHHTE3, JAbIXaHWE, TPAHCHOPT BEIIECTB, POCT, Pa3MHOKEHHE, pa3BHUTHE, CBS3b
CTPOEHUS BET€TaTUBHBIX M T€HEPATUBHBIX OPraHOB PACTEHUH ¢ UX (DYHKIUAMU;



5) pasznuuath M OMKCHIBATH KUBBIC U repOapHbIC IK3EMILISIPHI PACTCHUH 110 33JAHHOMY IUIaHY,
YaCTH PAaCTeHUH MO U300paXKEHUAM, CXeMaM, MOJCISIM, MYyJIsKaM, pesibe(hHbIM Ta0nunam;

6) xapakTepu3oBaTh NMPH3HAKUA PACTECHHIA, YPOBHU OpraHU3allMM PACTUTEIHHOTO OpPraHM3Ma,
4acTU PaCTEHUM: KJIETKU, TKAHU, OPraHbl, CACTEMbI OPIaHOB, OPTaHU3M,;

7) CpaBHHMBATh PACTUTEIBbHBIC TKAHU U OPraHbl PACTCHUI MEXy COOOIA;

8) BBINOJHATH MpaKTUYECKUE W JlabopaTropHbie paboThl MO Mopdosioruu U (HU3HOIOTHU
pacTeHuid, B TOM YHUCJIEe padOThl C MHUKPOCKOTIOM C TOCTOSIHHBIMU ((DUKCUPOBAHHBIMH) U
BPEMEHHBIMHA MHUKpPOIIpENapaTaMy, HCCIEOBATENILCKUE PA0OThI C  HCIIOJIE30BAaHHEM
npuOOPOB U HHCTPYMEHTOB U (poBOii 1abopaTopuu;

9) xapakTepu30BaTh IPOLECCHl IKU3HEACATCILHOCTH PACTCHHIA: TMOTJIONICHHE BOJBI U
MUHEpaJIbHOE MUTaHHUe, (POTOCUHTE3, bIXaHHUE, POCT, Pa3BUTHE, CIIOCOOBI €CTECTBEHHOTO U
HCKYCCTBEHHOTO BETETaTMBHOI'O Pa3MHOKEHHUS, CEMEHHOE pa3MHOXEHHE (Ha IpumMepe
MMOKPBITOCEMEHHBIX, WX I[BETKOBBIX);

10) BBISBIIATS TPUYUHHO-CIICJACTBEHHBIE CBSI3W MEXIY CTPOCHHEM W (DYHKIMSIMH TKaHEH W
OPraHoB PacTEHU, CTPOCHUEM U )KU3HEEITEIbHOCTHIO PACTCHUM;

11) knaccuuIMpoBaTh PACTCHUS M UX YACTH 10 Pa3HbIM OCHOBAHUSIM;

12) 0OBsCHITH pOJIb pacTeHWd B TMPHUPOJC W JKU3HM 4YeJOBEKa: 3HauyeHHe (POTOCHHTE3a B
IpUpoie M B IKU3HU 4YeJIOBEKa, OHMOJOrMYecKoe U  XO3AHUCTBEHHOE 3HaueHUue
BHUJIOM3MEHEHHBIX TOOETOB, X035UCTBEHHOE 3HAUEHUE BEr€TaTUBHOTO Pa3MHOKEHMUS,

13) npuMeHATh TOJIydCHHBIC 3HAHWS JUIS BBIPAIMBAHHS W Pa3MHOKEHHUS KYJIBTYPHBIX
pacTeHuit;

14) ucnonp30BaTh METOBI OHWOJIOTHH: MPOBOIUTH HAOIIOJICHHS 3a PACTEHUSMH, ONMCHIBATH
PacTeHMsI U UX YaCTH, CTABUTh MPOCTeHIIne OMOJIOTMYECKUE OTIBITH U SKCIIEPUMEHTHI;

15) cobmomaTe mpaBmia 06e30MacHOrO TpyAa MpH paboTe ¢ y4eOHBIM M JTabOPaTOPHBIM
00opynOBaHHEM, XUMHUYECKOH MOCYA0H B COOTBETCTBUHU C MHCTPYKIUSIMU Ha YpPOKE U BO
BHEYPOUYHOU JIEATEIIbHOCTH;

16) 1eMOHCTPHPOBaTh HAa KOHKPETHBIX MPUMEpax CBS3b 3HAHHKA OHOJIOTMH CO 3HAHUSMHU IO
MaTeMaTHKe, reorpaguu, TEXHOJOTUH, MPEIMETOB T'YMAHUTAPHOTO LMKIIA, Pa3TUYHBIMU
BHJIAMU UCKYCCTBA;

17) BnageTr npuémamu paboThI ¢ OHOJOrHUECKOM HH(OpMaIueit: GopMyIHpOBaTh OCHOBAHHUS
JUId u3BJIe4YeHUs U 00o0OuieHus MHGOpMaluu W3 JBYX HCTOYHHKOB, MPEOOpa3OBLIBATh
nH(OPMALIHIO U3 OJHON 3HAKOBOM CHCTEMBI B IPYTYIO;

18) co3naBath MHCbMEHHBIE W YCTHBIC COOOIIEHHS, WCIOJb3ysS TMOHATHHHBIA —armmapat
M3y4aeMoro paszenia OHOJIOTHUH.






4, TEMATHUYECKOE INTAHUPOBAHMUE C YKASAHUEM KOJIMYECTBA AKAJIEMHUYECKHUX YACOB,
OTBOJIUMBIX HA OCBOEHHUE KAXK/J1OU TEMBbI, 1 BOSMOKHOCTb UCITOJIB3OBAHMUA 110 OTOU
TEME 20P 1 HOP, KOTOPBIE ABJISAIOTCA YYEBHO-METOAUYECKUMUAU MATEPUAJIAMHAX

5 kiaacc

n/n

HaumenoBanue
pa3aesioB U TeM
NMPOrpamMmmbl

KoaunuyecTBo 4acoB

Bcero

KoHTpoJibHbIE
padoTbI

IIpakTHYeckue

padoTbI

DJIeKTPOHHbIE
(undpossbie)
o0pa3oBareJib
HbI€ pecypchl

CIIMCOK UTOTOBBIX
IUIAHUPYEMbIX
pe3yJbTaToB ¢

yYKa3aHUHEM ITaNoB UX
popmupoBanus

CIoco0 OIeHKH
HTOr0BLIX
MJIAHUPYEMBbIX
pe3yJbTaToB

buonorus — nHayka
0 )KMBOH MpUpOAe

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

- XapaKkTepU30BaTh
OMOJIOTHIO KaK HAayKy O
JKABOU IIpUpPOJE,
Ha3bIBATh MIPU3HAKH
JKUBOTO, CpaBHHBATh
OOBEKTHI  JKHUBOW W
HEKHBOUW MIPUPOJIbI;

- MEPEUUCIISTD
UCTOYHUKU
OMOJIOTUYECKUX 3HAHUH,
XapaKTepu30BaTh
3HaYCHHE
OMOJIOTUYECKUX 3HAHMM
TUTST COBPEMEHHOTO
yenoBeka, mpodeccun,
CBs3aHHBIE C OHOJOTHEH
(4-5 mpodeccuii);

- TPUBOJIUTH MPHUMEPHI
BKJIaJla POCCHUUCKUX H
3apy0eXHBIX YUEHBIX B
pa3BUTHE OHOJIOTHUH;

CamocTosTenbpHast
paborta

YcrHblii onpoc

KonTponbnas pabora



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

Mertoib1 U3yyeHuUst
YKUBOU TIPUPOIBI

bubmmoreka
HOK
https://m.edsoo

Tu/7f413368

-  TPHUMEHITh METOIBI
Ounonoruu (HaOIOICHUE,
OTIMCaHHe,
KJIaCCH(HUKAIHS,
U3MEpeHue,
AKCIEPUMEHT):
MPOBOJIUTH HAOIIOACHUS
3a OpraHu3MaMH,
OTIMCHIBATH
OMOJIOTHYECKIE
00OBEKThI, MPOLECChl U
SIBIICHUS, BBITIOJTHSATH
OMOJIOTUYECKUI PUCYHOK

u U3MepeHue
OMOJIOTHYECKUX
00BEKTOB;

- JIEMOHCTPHUPOBaTh Ha
KOHKPETHBIX IPHUMEpax
CBA3b 3HAHUN OHOJOTHH
co 3HAHHUSIMA o
MaTeMaTHKe, TPEIMETOB
TYMaHUTAPHOTO  IIMKIIA,
pa3InYHBIMU BUJIAMH
UCKYCCTBA;

- co0Ir0IaTh
npaBuiga  0€30IacHOTO
Tpyna mpu paboTe C
y4eOHBIM u
1a00paTOPHBIM
00opy0BaHuEM,
XUMHYECKON TOCyI0il B

YeTHBIT 01IPOC;
Jlaboparopnast pabota

[TruceMenHsIi onpoc

naboparopHas paboTa



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

COOTBETCTBUU c
WHCTPYKLUSIMH HA YPOKE,
BO BHEYPOUYHOH
JeSATENbHOCTH;

Opranusmel — Tena
YKUBOU TIPUPOIBI

10

1.5

bubmmoreka
HOK
https://m.edsoo

Iu/7f413368

- HMETH IMPE/ICTABJICHHE
0 BaXXHEHUIITIX
OHOJIOrTYECKUX

mporeccax W SBICHUSAX:
MMATaHUE, JIbIXaHHE,
TPAHCIIOPT BEIIIECTB,
pa3IpaXKuMOCTh,  POCT,
pa3BUTHE, JIBMOKEHUE,
Pa3MHOXCHWE,

- TPOBOJUTH OIMCAHHE
oprann3ma  (pacTeHus,

KUBOTHOTO) 1o
3aJaHHOMY IJIaHy,
BBIICTISTh
CYLIECTBEHHbBIE
INPU3HAKA CTPOEHUS U
MIPOLIECCOB
KU3ZHEICSATEIbHOCTH
OpraHu3MOB,
XapaKTepu30BaTh
OpraHu3Mbl Kak Telna
JKUBOM MIPUPOJIbL,
MEPEYUCIIATh
0COOEHHOCTH PpacTeHuil,
KUBOTHBIX, rpuboB,

JIUIIAHUKOB, OakTepuit
U BUPYCOB;

YceTHBIN 01IpoC;
TectupoBanue

[TpaxTrueckas pabota

YCTHBIN 01poc;
TectupoBanue



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

- pa3nu4arh o
BHEITHEMY BUTY
(u300pakeHusAM),
cXeMaM M OIHMCAHUIM
TOSIICPHBIE U SIJICPHBIE
OpraHW3MBbl, Pa3JIUIHbBIC
OUOJIOrTYECKHUE
O0OBEKTHI: pacTeHus,
JKUBOTHBIX, rpuOHI,
JTUIIAHHUKH, OaKTepuu,
MIPUPOJTHBIC i
HUCKYCCTBCHHBIC
coo0IIecTBa,
B3aUMOCBSI3H
OpTaHW3MOB B
MIPUPOTHOM
HMCKYCCTBEHHOM
coo0IIecTBax,
npeacTaBuTeNe  (GIopsl
1 (hayHbI MPUPOAHBIX 30H

3emin, JnaHagThI
IIPUPOJTHBIC u
KYJIbTYPHBIE;

- BIIAJCTh NpPUEMAMHM
paboThI c Yo,
CBETOBBIM U ITU(PPOBBIM
MHKPOCKOITAMHU pu
paccMaTpUBaHUH
OMOJIOTHYECKUX

00BCKTOB;

JlaGoparopnas padota




Opranusmsl 1 cpesa
oOuTaHus

0.5

bubmmoreka
ILHOK
https://m.edsoo

Tu/7f413368

- PacKpbIBaTh MOHSTHE O
cpene obuTaHus
YCIIOBUSAX CpeIIbI
oOuTaHus;

- TPUBOAWTH TPUMEDPHI,
XapaKTePU3YIOIIHE
PUCTIOCOOIEHHOCTh
OpraHW3MOB K  cpefe
oOuTaHus, B3aUMOCBSI3HU
OpTaHW3MOB B
coo0IecTBax;

- WUCHOJB30BaTh IIPH
BBITIOJTHEHHH  yICOHBIX
3aJaHnui HAy4YHO-
MOTYJISIPHYIO
JIUTEpaTypy o
OMOJIOTHH, CIIPABOYHBIC
MaTepUabl, pecypebl
Nurtepnera;

VYerHbIM onpoc
TectupoBanue

CamocrosTenbHast
paboThI

YcTHBIN onpoc

IIpuponusie
coo01ecTBa

0.5

bubmmoreka
LHOK
https://m.edsoo

Iu/7f413368

- BBIJICNIATh
OTJIMYUTENIbHBIE
NPU3HAKU HPUPOIHBIX U
UCKYCCTBEHHBIX
COOOIIIECTB;

- CO3/1aBaTh NHUCbMEHHBIE
U YCTHblE COOOIIEHUS,
UCIOJb3Ys] TOHATUHHBIN
anmapar U3y4aeMoro
paszzena OUOJIOTUH.

Pemenue yueOHBIX 1
MIPAaKTUKO-
OPUEHTUPOBAHHBIX
3amau

YcTHBI onpoc

XKusas npupona u
YEJI0BEK

Bubinnoreka
1HOK

- apryMEeHTHPOBATh
OCHOBHBIE npaBuia

YcTHBIN onpoc



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

https://m.edsoo

Iu/7f413368

IIOBE/ICHUSI 4YEJIOBEKA B
Opuposie U OOBSACHATH
3HauYeHUe
IIPUPOJIOOXPAHHON
JESITEIbHOCTH YeJIOBEKa,
aHAJIN3UPOBATH
rJ100aIbHbIE
9KOJIOTHUECKHE
poOJIEMBI;

- packpbIBaTb  pOJIb
O6uonoruu B
MIPaKTUYECKON
JeSITeIbHOCTH YEeJIOBEKa;

Pemenue yueOHbIX U
MPAKTHKO-
OpPHUEHTUPOBAHHBIX
3ajga4

PesepBHOE BpeMst

bubmmoreka
HOK
https://m.edsoo

Iu/7f413368

- MPUMCHSTh
OMOJIOTHYECKHUE
TEPMHUHBI M TOHATHSA (B
TOM YHCJIC: KUBBIEC TeElIa,
ouoJorus, 9KOJIOTHS,
LATOJIOTUS,  AHATOMHSI,
buzunoorHs,
Omosornyeckas
CcHUCTEMATHKa, KJIETKa,
TKaHb, OpraH, CHCTeMa
OpraHoB, OpraHu3M,
BUPYC, JBIDKEHHE,
nuTaHue,  (OTOCHHTES,
JIbIXaHUE,  BBIJCIICHUE,
pa3apaxxuMocTh,  POCT,
pa3MHOXKEHHE, pa3BUTHE,
cpena oburaHus,

KonrtponpHas padota



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

OPUPOIHOE COOOIIECTBO,

HCKYCCTBCHHOC
COOOIIECTBO) B
COOTBETCTBUU C

OCTAaBJIEHHOH 3a/laue U
B KOHTCKCTC

OBUIEE KOJIMYECTBO 34 1 35
YACOB I10 ITPOI'PAMME
6 KIIACC
KoaugecTBo yacos DJIeKTPOHHbIE CIIMCOK UTOrOBBIX CII0CO0 OIIEHKH
HaumeHoBaHue
No IpakTHYecKne (uudposbie) IUTAHUPYEMBIX PE3YJIbTATOB | YTOrOBBIX INIAHUPYEMBIX
n/n pasieon 1 Tem Bcero Konrpoapurie padoTsI o0pa3oBareib C yKa3saHUCM 5TaIoB UX pe3yIbTaTOB
MpPOrpaMmabl padoThI HbIe pecypebl (bopMupoBaHUSI
- XapakTepu3oBaTh | Y CTHBIN OMPOC
0O0TaHUKY kak | CaMocrosiTenbHas
OMOJIOTUYECKYI0 HayKy, pabota
e€ pas3zenbl U CBSI3U C
JpYyrUMU  HaykKaMu U
BbubnuoTeka TEXHUKOH;
1 PacturenbHbIit 8 1 1 LIOK -IPUBOJUTH  IPUMEPHI
OpraHusm https://m.edsoo.r | Bki1aja pocCHMCKUX (B
u/74148d0 ToM uymcie B. B.
Hoxyuaes, K. A.
Tumupsizes, C. I.
Hagamun) u
3apy0exXHBIX YUEHBIX (B
ToM uuciae P. I'yk, M.
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Manbnuru) B pa3BUTHE
HayK O PaCTEHUsX;

- 00BSACHATH poJIb
pacTeHuil B IpUPOJE H
KU3ZHU 4eJI0BeKa:
3HaYeHne (POTOCHHTE3a B
OpUposie U B KU3HHU
YeJI0BeKa,

OHMOJIOTHYECKOE u
XO3AHCTBEHHOE 3HAYCHUE
BUJIOM3MEHEHHBIX

MOOEroB, XO3SAMCTBEHHOE
3HAYCHUC BCTCTATHUBHOTIO

pa3MHOKEHHST,
- OIIMCHIBATh | YCTHBIN OIPOC
CTpOeHHE u | Jlabopatopuas paboTa
CamocrosATenbHas

KUBHEACATENBHOCT | naGory
pacTUTEIBHOTO KontponbsHas padora
Oopra"Husma (Ha

Crpoenue u bubnnoreka puMepe

MHOT000Opa3ue

P 11 HOK MOKPBITOCEMEHHBIX

IMOKPBITOCEMEHHBIX https://m.edsoo.r

pacTemuii u/7f4148d0 WIIN LBETKOBBIX):
IOTJIOLICHUE BOJBLI U
MHUHEPAIILHOE
IMATaHue,
dboToCHHTES,

JbIXaHUE, TPAHCIIOPT
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BEILIECTB, pocT,

pPa3MHOXKEHUE,
pa3BUTHE, CBSI3b
CTPOCHHUSI
BET€TaTHBHBIX 1
T'CHEPATUBHBIX

OpPraHoB PACTEHHUU C
X QyHKIUIMU;

- XapaKTepu30BaTh
NPU3HAKKA PACTEHUU,
YPOBHHM OpraHu3aluu
pacTUTENTBHOIO
OpraHu3Ma, 4acTH
pacTeHui:  KIETKH,
TKaHH, Oprassl,
CUCTEMBI  OpIaHOB,
OpraHu3M;

- CpaBHMUBAaTh
pacCTUTENIbHBIE TKaHU
W OpraHbl pacTCHUU
MEXITy COOOM;

JKusaenesareapbHOC
Th PaCTUTEIBHOTO
opraHusma

14

Bubinnoreka
1HOK
https://m.edsoo.ru

[7f4148d0

- BBITOJIHSATh
HPaKTUYeCKue U
nabopatopHbie  pabOTHI
no  mopdomorun U
(GU3UONIOTHH pacTeHUH, B
TOM uucie paboThl ¢

[TpakTuyeckas pabora
JlaGoparopnas padota
YcTHBIN onpoc



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

MHUKPOCKOTIOM c
MOCTOSIHHBIMU
(pukcupoBaHHBIMH)  H
BPEMEHHBIMU
MHUKpOIpenapaTamH,
UCCJIEIOBATENbCKIE
paboTsl c
UCTIOJIb30BaHUEM
npuOopoB "
UHCTPYMEHTOB
nrudpoBoit maboparopuu;

- XapaKTepHU30BaTh
MIPOIIECCHI
JKH3HEACATENHLHOCTH
pacTeHuii: TMOTJIOLIECHHE
BOJIbI W MHHEpPAJIbHOE
nutanue,  (HOTOCHHTE3,

JIbIXaHue, pocr,
pas3BUTHE, CIIOCOOBI
€CTECTBEHHOTO u
UCKYCCTBEHHOTO
BEreTaTUBHOTO
pPa3MHOXKCHHUS, CEMEHHOE
Pa3MHOKCHHE (Ha
npuMepe

MOKPBITOCEMEHHBIX, WIIU
LIBETKOBBIX);
- BBISIBJIATH




IPUYMUHHO-
CJIEJICTBEHHBIE CBSI3U
MEXAY CTPOCHHUEM H
(GyHKUMSAMU TKaHEH U
OpPraHoB  pacCTEHUH,
CTPOCHHUEM u
KU3ZHENIEATEIbHOCTD

10 PaCTCHUU;

- KJIaCCU(PUIIMPOBATh
pacT€HUuA U UX 4YaCTHU I10
Pa3HbIM OCHOBAHUAM;

PesepBHOE Bpems

bubnuoreka
HOK
https://m.edsoo.r

u/7f4148d0

- MPUMCHSTh
OHOJIOrNYECKHE

TEPMHUHBI W TOHATHSA (B
TOM 4ucie: OOTaHHKa,
pacTHTeIbHAss  KIETKa,

pacTuTenbHas TKaHb,
OpraHbl pacTeHui,
crucrema OpraHoB
pacTeHus: KOpeHb, mooer
MoyYKa, JIUCT,
BUIOU3MCHEHHEIC

OpraHbl, IIBETOK, IUIOJ,
ceMs, pPacTUTENbHBIN

OpraHu3M, MHHEpaJIbHOE
nuTaHue,  (OTOCHUHTES,
JIbIXaHue, pocT,
pa3BUTHE, pPa3MHOXEHHUE,

KonTtponbHas padota
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KJIOH, pa3JpakuMOCTh) B
COOTBECTCTBUHU C
IMOCTABIICHHOM 3aJauci u
B KOHTEKCTE;

OBIIEE KOJIMYECTBO
YACOB I10
[TPOTPAMME

34




Hpuaoxenune. 1.

I'papuk KOHTPOJBHBIX MePONPUATHH mno ydeOHOMYy npeamery «buosnorus »

1 yerBepTh 2 4eTBepTh 3 yeTBepTh 4 JeTBepTh roj
HepHoJ
MIPOBEICHHS
OLIEHOYHOMU
MIPOLEAYPHI CEHTS0Ph OKTSIOpb HOSIOpb JIeKa0dpb SHBAph teBpaib MapT arpenb Mai HUTOT
HeJenH Hezenu Hezenu HeJenu HeJenu HeJenu HeJIenu HeJenu HeJIenu 0
eOHBII
v . Ualslalslelzlalold | L] 2 2|2 L{e|{2|{g|2|rjr]|2]{2]{2]2|2|2)|2 2|5 |2]2|3]|3|3|3|3]|3]5
HpeAMET | iurace 2lo| 1]2]3|4|s5|6|2|7|8|9|0o|1|2|3]|a|5|6| 7|Z|8|9]|o|1|2][3]|4a]5]|Z

Cpennee o011ee 06pa3oBanme

buonorws [ 6 [ | | [ [ [ [ [ [ | [ | [ [ ][ Jaf [PP PP PP PIL [ TLTTI] T Ja]e

IHpuaoxenune 2.

TpeOoBaHMsl K BbICTABJIEHUIO OTMETOK 32 MPOMEKYTOUYHYIO aTTECTAIMIO I 0 y4eOHOMY npeamerty «buosorus»
[IpomexyTouHas aTTecTanus 1o OUOJIoruu MpoBoaAuTcs 1 pa3 B rog — no uroram yue6Horo roja. [Ipu atom:
- TomoBas mnpomexyrodyHasl aTTecTalMsl IPOBOJUTCS Ha OCHOBE pE3yJlbTaTOB YETBEPTHBIX aTTECTAllMd U MPEACTaBlsAeT co0Oil cpernHee
apudmeTryecKkoe pe3yslbTaTOB YETBEPTHHIX OTMETOK. OKpyrieHue pes3yibTara MPOU3BOAMTCA B COOTBETCTBHUHM C IpPaBUJIAMU MaTEMaTHUYECKOTO
OKPYTJICHUS;.
3.3. IIpomeskyTo4Hast aTTecTalys 00y4aromuXcsi MOKET MPOBOJIUTHCS B (hopMe:
® KOMIUJIEKCHOW KOHTPOJIBHON pabOThI;
UTOTOBOM KOHTPOJIBHON PabOTHI;
MMCbMEHHBIX U YCTHBIX 9K3aMEHOB;
TECTUPOBAHUS;
3alUThl UHIUBUAYAIBHOTO WIH IPYIIIOBOTO MPOEKTA.




6 KJIACC

Ne | HammeHOBaHHe pa3/ieJioB M TeM NPOrPaMMbI KoanvecTBo 4acoB | DjIeKTpPOHHbBIE (uudposrbie) o0pa3oBaTe/IbHbIE

n/n pecypcsl

1 Enunas  kowiekuus — UGPOBBIX  00pa3oBaTelIbHBIX
PacTturenbHbIi Opranu3m 8 pecypcos, POIII, SIKnacc, ®oxkcdopn, SKysmart

2 Enunas kouiekuus nudpoBbIX 00pa3oBaTeIbHBIX
CrpoeHne 1 MHOrooOpasue NOKPbHITOCEMEHHBIX pacTeHUI 11 pecypcos, POIII, SIKnace, ®oxchopn, SKysmart

3 Enunas  komnekuus — nugpoBbIX — 00pa3oBaTeiIbHBIX
Ku3HenesaTenbHOCTh paCTUTEIBHOTO OpraHu3Ma 14

pecypcos, POIII, SAKnace, ®okcdopa, Skysmart

4 Enunas  komnekuus — 1ugpoBbIX — 00pa3oBaTelIbHBIX

PesepBHOE Bpems 1 pecypcos, POIII, SAKnace, ®okcdopa, Skysmart
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