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MNOACHUTEJIbHAS 3AIINCKA

[TporpamMma mo OuoOIOTHM HA YPOBHE OCHOBHOTO OOIEro oOpa3oBaHMS COCTaBIEHA Ha
OCHOBE TpeOOBaHMI K pe3yJbTaTaM OCBOCHHS OCHOBHOW OOpa30BaTEIBHOM MPOTPAMMBbI
OCHOBHOro o0miero oopaszoBanus, npeacraBieHHbIx B @I'OC OO0, a Taxke ¢enepanbHON
paboueil mporpaMMbl BOCTIUTAHUSI.

[Iporpamma 1o OuoONOrMM HampaBieHa HAa (OPMHPOBAHUE ECTECTBEHHO-HAYYHOM
rPaMOTHOCTH OOYYaIOLIUXCS U OPraHU3alUI0 U3YYeHUsS OMOJIOTUU Ha JEATEIbHOCTHOM OCHOBE.
B mporpamme mo OHONOTHH yYUTHIBAIOTCS BO3MOXKHOCTH Y4€OHOTO MpEIMETa B peau3alliu
tpeboBanuit ®I'OC OOO k MIaHUPYEMBIM JUYHOCTHBIM M METAINPEAMETHBIM pPe3yJIbTaTam
o0yueHHs, a TaKKe peaju3alys MEXIPEAMETHBIX CBA3€H eCTEeCTBEHHO-HAYYHBIX Y4EeOHBIX
IIPEIMETOB HAa yPOBHE OCHOBHOT'O 00111ero 00pa3oBaHMs.

B mnporpamMme 1o OHMOJIIOTMH ONPEAEITSIOTCS OCHOBHBIC €M WM3YyYEHHUS OHOJIOrMH Ha
YPOBHE OCHOBHOT'O 00111ero 00pa3oBaHusl, IIIAHUPYEMbIE Pe3yIbTaThl OCBOCHHSI IPOTPAMMBI 11O
OMOJIOTUU: JIMYHOCTHBIE, MeETalnpeaMeTHbIe, TMpeaMeTHble. [IpenMeTHble IIaHUpYyEMbIe
pe3yJIbTaThl JaHbl AJIs KaXKI0r0 rojia u3yuyeHus: OUOJIOTHH.

buosiorus pasBuBaeT mpencTaBiICHUs O MO3HABAEMOCTH >KMBOM INPUPOABI U METOJAX €€
MO3HAHMSI, MO3BOJISIET CHOPMUPOBATH CUCTEMY HAYUHBIX 3HAHHUM O KUBBIX CUCTEMAaX, YMEHUS UX
MOJTy4aTh, MPUCBANBATH U TIPUMEHSTH B )KH3HECHHBIX CUTYyAIHSIX.

buonoruueckas mnoaroroBka oOecreyrBaeT IMOHUMAaHHE OOYYAIOIIMMUCSA HayYHBIX
IPUHLIUIIOB YEJIOBEYECKOW NEATEIbHOCTU B MPUPOJE, 3aKJIAIbIBAET OCHOBBI 3KOJIOIMUECKOMN
KyJbTYPbI, 310POBOTr0 00pa3a >KU3HH.

[enstmu u3yueHUs: OMOJIOTHH HA YPOBHE OCHOBHOTO O0IIIETO 00pa30BaHUS SBIISIOTCS:

dbopMupOoBaHHE CHUCTEMBbl 3HAHMM O TMpHU3HAKAX U Mpoleccax KUZHEIACATEIbHOCTH
OMOJIOrMYECKUX CUCTEM Pa3HOr0 YPOBHS OpraHU3aluy;

dbopMUpOBaHHE CHCTEMbl 3HAHUA OO0 OCOOEHHOCTAX CTPOCHUS, KUZHEICATEIbHOCTH
OpraHu3Ma YeJoBeKa, YCIOBUSIX COXPAHEHUS €T0 3/10POBbSI;

dbopMUpOBaHWE YMEHUH NPHUMEHATH METOABl OWOJOTHYCCKOW HAYKH JUIS W3YYCHHS
OMOJIOTUYECKHUX CUCTEM, B TOM YHUCJIC OpraHN3Ma YeJIOBEKa;

dbopMupoBaHHE YMEHHMH HWCIOIB30BaTh HH()OPMAIMIO O COBPEMEHHBIX TOCTH)KCHUSX B
obmactu Ouonmoruu JuUisi OOBSICHEHHS TPOIECCOB U SBICHUH IKUBOW TMPUPOABI U
KU3HEESTeIbHOCTH COOCTBEHHOTO OPraHu3Ma;

dbopMupoBaHHEe YMEHHUN OOBSCHATH POJIb OHOJOTHH B MPAKTUYECKOW JEATEIBHOCTH
Jrofiel, 3HaueHHe OMOJOTHYECKOro pa3sHooOpasus s COXpaHEHUs Ouocdepsl, MOCIeNCTBUS
JESITEIIbHOCTH YeJIOBEKa B MPUPOJIC;

(bopMHpOBaHKE FKOJIOTHUECKON KYJIbTYpPhI B LEISIX COXPaHEHHs] COOCTBEHHOTO 3/10POBbS U
OXPaHbl OKpPY>KaIOLIeH Cpebl.

Joctrxenue 1eneit mporpaMMbl M0 OHOJOTHMM OOECIIEUMBAETCS PEIICHHUEM CJeIyIOIINX
3az1a4:

npuodpereHue 00y4aroIUMUCS 3HAHUM O KMBOW NMPUPOE, 3aKOHOMEPHOCTSAX CTPOEHUS,
KHU3HEEATEILHOCTH U CPefoo0pas3yrouieil pojii OpraHu3MOB, YeJIOBEKEe Kak OMOCOLMAIbHOM
CYILIECTBE, O POJIM OMOJTOTUYECKONW HAYKHU B MPAKTUYECKOM NeATEIbHOCTH JIIOJEH;

OBIIAJICHHE YMEHHSIMH MPOBOIUTH HCCIIECIOBAHUS C HCIOJIb30BAHUEM OHOIOTUYECKOTO
000py1I0BaHUS ¥ HAOJIOIEHHUS 32 COCTOSTHUEM COOCTBEHHOTO OpTraHU3Ma;

ocBoeHHE TpuéMOB paboThl ¢ Ouojoruyeckod uHPoOpmanued, B TOM 4YHCIE O
COBPEMEHHBIX JOCTH)KEHUAX B 001acTH OMOJIOTHH, €€ aHAJIN3 U KPUTHUECKOE OLIEHUBAHUE;

BOCIIUTaHHE OHOJNIOTUYECKH U DKOJIIOTUYECKM TPaMOTHOW JIMYHOCTH, TOTOBOM K
COXPAaHEHUIO COOCTBEHHOTO 3/I0POBBS M OXPaHbI OKPYKAIOLIEH cpebl.

OO1miee yuClIO Y4acoB, OTBEACHHBIX JJIS M3ydeHHUs: Ouosioruu, coctasiser 306 yacos: B 5
kiacce — 34 gaca (1 gac B Hemeno), B 6 knacce — 34 gaca (1 gac B Hepenmo), B 7 kiacce — 68
yacoB (2 yaca B Hefento), B 8 kinacce — 102 ygaca (3 yaca B Hezpento), B 9 kitacce — 68 vacoB (2
yaca B HEJIENI0).



[Ipennaraemblii B mporpamme 1o OHOJIOTHUH TEPEYEHb JTa0OPATOPHBIX U MPAKTHUECKUX
paloT sBIsETCS pEeKOMEHIATEIbHBIM, YUUTENb JIeTaeT BEIOOp MpOoBeAeHUs Ja00paTOpPHBIX padoT
U ONBITOB C Yy4€TOM  UHAMBHAYAJIbHBIX  OCOOCHHOCTEH  OOydaromuxcs,  CIHCKa
HKCIIEPUMEHTAIBHBIX 33/1aHUll, Mpe/JlaraéMblX B paMKaX OCHOBHOTO T'OCYJIapCTBEHHOTO
JK3aMeHa 1o OHOJIOTHH.

COJEPXXAHUE OBYYEHUA
5 KVIACC
1. buoJiorusi — HayKa o )KUBOM nMpupoje

[TonsitTue o >xu3Hu. [lpu3Haku >KKMBOrO (KJIETOYHOE CTPOCHHE, MUTaHHE, JIbIXaHue,
BBIJICJIEHUE, POCT U Apyrue npusHaku). OObEKThI )KUBOW W HEKUBOW MPHUPOJIBI, UX CPAaBHEHHE.
JKuBas u HexxuBast mpupoaa — €AUHOE LIEJIOE.

Bbuonorus — cucrema Hayk o uBOi npupoje. OcHOBHbIE pa3aesbl ouosioruu (OoTaHMKa,
300JI0THs, HKOJIOTHSI, IIMUTOJIOTHsS, aHaToMus, ¢usnonorus u apyrue paszgeinsl). [Ipodeccun,
CBsA3aHHbIE C OMOJIOTHEN: Bpay, BETEpUHAp, IICUXOJOr, arpOHOM, XHUBOTHOBOJ M Apyrue (4-5
npodeccuit). CBs3b OMOJOTHU C APYTMMH HayKamMu (MaTeMaTHKa, Teorpadust U Apyrue HaAyKH).
Posib Guosiornu B mMO3HAHUH OKPYKAIOLIETO MUPA U MPAKTUYECKOM IEATEIIbHOCTH COBPEMEHHOTO
YeJloBeKa.

Kabuner Ouwonoruu. IlpaBmna moBeneHuss W paboThl B KaOMHETE € OMOJOTHYECKUMHU
npudopaMu U HHCTPYMEHTaMHU.

buonorudeckue TEpMHHBI, TOHSTHS, CHUMBOJBL. VICTOYHHKM OMOJIOTMYECKHUX 3HAHUIL.
[Torck wuHpOpPMAUK C HCIOJB30BAHMEM pPA3IMYHBIX HCTOYHUKOB (HAYYHO-TOMYyJIsIpHAs
JUTEpaTypa, CipaBOYHUKH, IHTEpHET).

2. MeToabl U3y4YeHHs KUBOIi MPUPOIBI

HayuHble MeTo/bl M3y4YEHMS >KUBON NPUPOJbI: HAOJIIOJEHUE, SKCIIEPUMEHT, ONMCAHUE,
u3Mepenue, knaccudukanusd. [Ipasuna paboTsl ¢ yBeIUUUTEIbHBIMU TPUOOpaAMHU.

Meron omnmcaHus B OWOJOTMH (HATJISJIHBIN, CIIOBECHBIH, CXeMaTHYeCKui). MeTron
u3MepeHus: (MHCTpyMeHThl u3MepeHus). HaOmroeHne M SKCIEepUMEHT Kak BeAyIIHe METOIbl
6uosioruu.

Jlabopamopnvie u npakmuueckue padbomaul

N3zyudenue nabopaTopHOro o00py10BaHUs: TEPMOMETPHI, BeChl, yaliku Iletpu, npoOupkw,
MeH3ypku. [IpaBuia paboTsl ¢ 000py10BaHUEM B IIKOJIHHOM KaOUHETE.

O3HakoMJICHHE C YCTPOWCTBOM JIYIIbl, CBETOBOIO MUKPOCKOIIA, TIPaBUIIa PaOOTHI C HUMHU.

O3HakOMJIEHME C pPACTUTENbHBIMU U JKMBOTHBIMH KIJIETKaMHM: ToMara H apOy3a
(HatypanbpHbIe Tpenapatsbl), uHy30pun Tyheabkd U TUAPHI (TOTOBBIE MHUKPOMpENaparthl) C
MOMOIIBIO JIYIIBI K CBETOBOI'O MUKPOCKOIIA.

IKCKypcuu unu 6U0e0IKCKypcuu

OBnazneHne MeToJaMu U3yUYeHUs )KUBOM PUPOJIbl — HAOTIOACHUEM U AKCIIEPUMEHTOM.

3. Opranu3msl — TeJia ;KMBOH MPHUPOABI

[Tonsitue o0 opranusme. JlosaepHble U sjepHble opraHu3Mbl. Kietka u e€ OTKpbITHE.
Knerounoe ctpoenue opranu3moB. Llutonmoruss — Hayka o kierke. Kierka — HauMeHblas
€VHMIIA CTPOCHHUS M IKU3HEACSITEIbHOCTH OPraHU3MOB. YCTPOHCTBO YBEJIUYUTEIbHBIX
npubOpoB: Jynsl ¥ MUKpockona. CTpoeHHe KJIETKH MOJl CBETOBBIM MHMKPOCKOIIOM: KIJIETOYHAs
00071049Ka, IUTOIIIIA3Ma, SIPO.

OnHOKIIETOYHBIE M MHOTOKJIETOYHBIE OpraHu3Mbl. KieTku, TKaHM, OpraHbl, CHUCTEMBI
OpraHoB.

KuznenesarenbHocTb  opraHu3MoB.  OCOOEHHOCTM ~ CTpPOGHHMS W TPOIIECCOB
KU3HEACSITEILHOCTU Y PACTEHUM, )KUBOTHBIX, OaKTepuil U rpuloB.

CBoiicTBa OpraHu3MOB: NHUTaHUE, IbIXaHUE, BBIJICICHUE, MABIKECHHE, Pa3MHOXKCHHE,
pa3BUTHE, PA3IPAKUMOCTb, MPUCTIOCO0IEHHOCTh. OpraHu3M — eMHOE 1IeJI0e.

PaznooOpa3ue opraHu3MoB U UX Kiaccuukaius (TaKCOHBI B OMOJOTHH: 1[APCTBA, THITBI
(oTmensl), KIacchl, OTPsAbI (TTOPSIKH), CEMEMCTBA, PObI, BUIbI. bakTepun u BUPYChI Kak (OPMBI
KU3HHU. 3HaUeHHEe OaKTepuil M1 BUPYCOB B MIPUPOJIE U B )KU3HU YEITIOBEKA.



Jlabopamopnvie u npakmuueckue padomaul

M3ydenue KIETOK KOXHIBI YEIlyH JyKa IOJ JIyIOH M MHKPOCKONOM (Ha mpumepe
CaMOCTOSITENILHO MPUTOTOBIIEHHOTO MUKPOIIPENapara).

O3HaKOMJIEHME ¢ IPUHLIUIIAMU CUCTEMATUKH OPraHU3MOB.

HaGmronenue 3a morpebaeHneM BOIbI PAaCTCHUEM.

4., OpraHu3mbl 4 cpea 00MTaHHS

[lonsiTue o  cpeme  oburanus.  Bopgnas,  Ha3eMHO-BO3IyIlHAs,  IOYBEHHas,
BHYTpPHOpraHU3MeHHasi cpenbl ooutanus. [IpencraBurenu cpen oouranus. OcoOEHHOCTH cpen
oOutanust opranu3mos. [IprcnocoOiaenust opranu3MoB Kk cpene oouranusi. Ce30HHbIe U3MEHEHUS
B )KU3HU OPIaHU3MOB.

Jlabopamopnvie u npakmuueckue padomal.

BrsiBiienue nprcrnoco6aeHmii OpraHu3MoB K cpesie OOMTaHus (Ha KOHKPETHBIX IPUMEpax).

DKCKypcuu uiu 6udeoIKcKypcuu.

PacturenbHbIil ¥ 5KUBOTHBIN MUP POAHOTO Kpasi (KpaeBeJCHUE).

5. Ilpupoansbie cooldmecTBa

[Tonsatne o mnpupomHoM cooOmiecTBe. B3auMocBsS3M OpPraHu3MOB B MPHUPOJTHBIX
coobmectBax. [lumeBbie cBsizu B cooOmiecTBax. [luieBbie 3BeHBbS, LENU M CETH MHUTAHUS.
[IpousBoguTenu, nNOTPEOUTENH U pa3pyLIUTENM OPraHUMYECKUX BEIIECTB B IPUPOJHBIX
coobmectBax. [Ipumepsl mpupogHbix cooOmiecTB (Jiec, NPy, 03€po U ApPyrue MNPUPOIHBIC
coo01ecTBa).

HckyccTBeHHBIE COOOIIECTBA, UX OTIWYHUTEIbHBIC MPU3HAKU OT MPHUPOJHBIX COOOIECTB.
[Tpu4yrHBI HEYCTOWYMBOCTH HCKYCCTBEHHBIX COOOIIECTB. POJb MCKYyCCTBEHHBIX COOOIIECTB B
YKU3HU YeJIOBEKa.

[Tpuponanbie 30HbI 3emiun, ux odourarenu. Onopa u dhayHa npupoAHbIX 30H. JlanmmadTer:
MIPUPOJIHBIE U KYJIbTYPHBIE.

Jlabopamopuwvie u npaxmuueckue padoomaot.

N3ydyeHne MCKYyCCTBEHHBIX COOOIIECTB M UX oburareneil (Ha mpumepe akBapuyma M
JPYTUX UCKYCCTBEHHBIX COOOIECTB).

IKCKypcuu uiu 6udeoIKcKypcuu.

W3yuenne npupoaHBIX cooOliecTB (Ha HpuMmepe Jjeca, o3epa, Mpyna, Jiyra U Apyrux
MIPUPOJIHBIX COOOILECTB.).

M3yuenne ce30HHBIX SBICHUHN B )KU3HU NMPUPOIHBIX COOOIECTB.

6. KuBasi npupoaa u yejioBeK

W3MmeHeHns B NpUPOAE B CBSA3M C PA3BUTUEM CEJIbCKOTO XO34HMCTBA, MPOU3BOJACTBA U
pPOCTOM YHCIEHHOCTH HacejeHHs. BiusHue yenoBeka Ha KMBYIO MPHUPOIY B XOJAE HCTOPHH.
['moGanpHble SKOJIOTMYECKUE MPOOIeMBbl. 3arpsi3HEHHE BO3AYIIHON U BOJHOW 0000ueK 3eMiH,
noTepu MoYB, HMX npenorspauieHue. I[lyTu coxpaHeHHs OHOJIOTMYECKOTO pa3HOoOpa3usl.
OxpaHsieMble TEpPPUTOPUHU (3aTOBEIHUKH, 3aKa3HUKU, HAIMOHATbHBIE TApPKH, MaMATHUKA
npupobl). Kpacnas kaura Poccuiickoit @enepanun. Oco3HaHuE KU3HHU KaK BEIMKONW EHHOCTH.

Ilpakmuueckue pabomot.

[IpoBenenue akuuu mo ybOopke Mycopa B OmmkailiieMm Jiecy, mapke, CKBepe WIM Ha
MPUILKOIBHON TEPPUTOPHH.

6 KIIACC
1. PacrurtenbHbIi OPpraHuzm
boranuka — Hayka o pacteHusix. Paznenst 6otaHuku. CBsi3b O0TaHUKHU C APYTUMHU HAyKaMu
U TeXHUKOH. OOIIMe NPU3HAKU PAaCTEHUI.
Pa3nooOpasue pacreHuii. YpOBHU OpPraHH3allud PAaCTUTEIBLHOTO OpraHm3Ma. Beicimime u
Hu3ue pacteHus. CopoBbIE U CEMEHHBIE PACTEHHUS.



PacturenbHas knerka. V3ydyeHue pacTUTENbHOW KJIETKU IO/ CBETOBBIM MHMKPOCKOIIOM:
KJIETOYHasi 000JI0YKa, SApO, HUTOIMIa3Ma (IUIACTHIbl, MUTOXOHJPUHU, BAKYOJIU C KJIETOYHBIM
cokoM). Pactutenpabie TkaHu. OyHKIMY paCTUTEIBHBIX TKAHEH.

Opransl U cucTEMBI OpraHoB pacteHuil. CTpOeHUE OpraHoOB PaCTUTEIBLHOTO OPraHU3Ma, UX
POJIb U CBSI3b MEXKY COOOM.

Jlabopamopuwvie u npakmuueckue padoomaot.

N3ydenne MUKPOCKOIIMYECKOTO CTPOCHUS JINCTA BOAHOTO PACTEHUS JI0JEH.

N3ydeHue cTpoeHus pacTUTENIbHBIX TKaHEH (MCII0Ib30BaHUE MUKPOIIPENapaToB).

M3yueHue BHEIIHEr0 CTPOEHUS TPABSHUCTOIO LIBETKOBOI'O PACTEHUS (HAa >KMUBBIX WM
repOapHBIX SK3EMIUIIPAaX PAaCTeHUH): MACTYLIbsl CyMKa, peAbKa JWKasl, JIOTUK €IKUH U JpyrHe
pacTeHusl.

OOHnapy>keHHe HEOPraHNYECKUX M OPIraHUYECKHUX BEIIECTB B PACTCHHH.

DKCKypcuu uiu 6udeoIKcKypcuu.

O3HaKOMJIEHHE B IIPUPOJIE C LIBETKOBBIMU PACTEHUSMHU.

2. CTpoeHue U MHOroo0pa3ue MOKPbHITOCEMEHHbIX PACTeHU

Crpoenue cemsiH. CocTaB U CTPOCHUE CEMSH.

Bunesl xopHeld M TUIBI KOpHEBBIX cucTeM. Bupousmenenusi kopHeid. Kopenb — opran
IIOYBEHHOT0 (MHHEpanbHOro) nutanus. KopHu U KopHeBble cucTeMbl. BHeliHee 1 BHyTpeHHEE
CTpOEGHUE KOpHA B CBsA3M C ero ¢yHkuusMu. KopHeBoil uexnuk. 30Hbl KopHs. KopHeBble
BoJIockH. PocT kopHs. [lornomenune KOpHSIMHU BOABI U MUHEPAIbHBIX BELIECTB, HEOOXOAMMBIX
pacTeHuIo (KOpHEBOE JaBlIeHUE, 0OCMOC). BuionsmeHeHne KopHeu.

[ToGer. Pa3Butue nobera u3 nouku. CtpoeHue credis. BHenHee U BHyTpEeHHEE CTPOEHUE
avcta. BupousmeHenus 1oOeroB: KOpHeBMIIE, KiIyOeHb, JiykoBuua. Mx crpoenue,
Ouosiornyeckoe u xo3sicTBeHHoe 3HaueHue. [loder u mouku. Jlucropacnonokenue u JIMCTOBas
Mmo3auka. Ctpoenue u ¢pyHkuuu aucrta. IIpocteie u cioxxHble TUCThA. BUunon3MeHeHust INCThbEB.
OcCo0eHHOCTH BHYTPEHHETO CTPOSHMS JHMCTa B CBS3M C ero (pyHKIUSAMM (KOXKHIA U YCTBHHIIA,
OCHOBHAsl TKaHb JINCTA, IPOBOJAIINE IMy4YKH). JIUCT — OpraH BO3yIIHOTO MUTAHUSI.

Ctpoenue u pazHooOpasue 1BeTkoB. Conserus. [1noasl. Tumnsl mnonos. Pacnpoctpanenue
IUIOZIOB U CEMSIH B IIPUPO/IE.

Jlabopamopmuwvie u npaxmuueckue padoomaot.

N3yuenune cTpoeHHs] KOPHEBBIX CHUCTEM (CTEp)KHEBOW M MOYKOBATOW) Ha INpuMepe
repOapHbBIX HK3EMIUIIPOB WM )KUBBIX PACTCHHM.

N3yuenune Mukponpemnapara KJI€TOK KOPHS.

O3HakoMJIEHHE C BHEITHUM CTPOCHHUEM JINCTHEB U JIUCTOPACIIONIOKEHUEM (Ha KOMHATHBIX
pacTeHHsIX).

N3ydenue cTpoeHMs BEreTaTUBHBIX U T€HEPATUBHBIX MMOUYEK (HAa IPUMEPE CUPEHH, TOTIOJIS
U IPYTUX pPACTEHHH).

N3yyeHre MUKpOCKOIMUYECKOTO CTPOEHMSI JIMCTA (HAa TOTOBBIX MUKpOIIpEnapaTax).

PaccmarpuBaHre MHUKpPOCKOMMYECKOTO CTPOEHHS BETKHM JepeBa (Ha TOTOBOM
MUKpOIIpernapare).

WccnenoBanue ctpoeHns KOpHEBUINA, KITyOHS, JTyKOBHUIIBL.

W3yuenne cTpoeHus 1IBETKOB.

O3HaKOMJIEHHE C PA3IMYHBIMU TUIIAMH COL[BETHUH.

N3yuenue cTpoeHus CeMsH BYA0IbHBIX PACTECHHM.

W3yudeHne cTpoeHHs CEMSH OJTHOJOJIbHBIX PACTEHU.

3. 7KusHenesiTeJIbHOCTH PACTUTEIHHOI0 OPraHU3Ma

O0OMeH BemiecTB y pacTeHUH

Heoprannueckue (Bojga, MUHEpalbHbIE COJIM) U OPraHUYECKHUE BellecTBa (OENKU, KHUPHI,
yIJE€BObI, HYKIEHHOBBIE KHCIOThI, BATAMUHBI U JIpyr'He BellecTBa) pacTeHus. MuHepaibHOe
NUTAHUE pAaCTeHUH. Y 100peHusl.

ITuranue pacrenus.



[TornomieHne KOpPHSAMHU BOJBI W MUHEPAJIbHBIX BEIIECTB, HEOOXOAMMBIX PACTEHUIO
(kopHeBoe maBneHue, ocmoc). IlouBa, e€¢ momopoaue. 3HayeHHe O0OpPaOOTKH IOYBHI
(OKy4HMBaHHE), BHECEHMsI yIOOpEHUH, MPOPEKUBAHMUS MPOPOCTKOB, TMOJHMBA JUISI KU3HU
KYJBTYPHBIX pacTeHUU. [ uaponoHuxa.

dortocunTes. JINCT — opraH BO3AYIIHOTO MUTAaHMs. 3HaYeHHE (POTOCHHTE3a B MPUPOJIE U B
YKU3HU YEJIOBEKa.

JIpIXaHue pacTeHus.

Jlpixanne KopHsA. PhIXileHHe IOYBBI Ul YJIY4YLIEHUS JbIXaHUs KOpHEH. Y CIIOBHI,
MPENATCTBYIONINE JbIXaHUIO KopHeil. Jluct kak opran jAbixanus (YCThUYHBIM armapar).
[Toctymnenne B nauct armocepHoro Bozayxa. CunbHas 3ambUIEHHOCTH BO3IyXa, Kak
MPENSATCTBUE NS IbIXaHUs JIUCTheB. CTeOenb Kak OpraH AbIXaHus (HaJM4Hhe YCTHUIl B KOXKUIIE,
yeyeBruek). OCOOCHHOCTH JbIXaHWsI pacTeHW. B3auMOCBA3b JbIXaHUS paAcCTEHUs ¢
(bOTOCHHTE30M.

Tpancnopr BeniecTB B pacTeHUM.

CBsI3p KJIETOUHOTO CTpOoeHus cTediis ¢ ero ¢pyHkuusMu. Poct ctebmns B nnuny. Kiierounoe
CTpOCHHE CTeONsI TPaBIHHCTOTO PACTEHHS: KOXKMIA, MPOBOMAILIME IYYKH, OCHOBHAs TKaHb
(mapenxuma). Kiterounoe crpoenue credas JpeBECHOTO pacTeHus: kopa (1mpobka, y0), kKaMOui,
npeBecuHa M cepaueBuHa. Poct crebns B Tommmuy. [IpoBoasiiue Tkanu KOpHsA. TpaHcmopt
BOJbl M MMHEPAJIbHBIX BELIECTB B PACTEHUH (COCYIbl APEBECHUHBI) — BOCXOISALIMI TOK.
Hcnapenue Boxbl uepe3 credenib U JUCThs (TpaHcnupauusi). Perynsuus ucrnapeHus BOJbl B
pacTeHuu. BiusiHMe BHEIIHUX yCIOBUM HAa UCIAPEHUE BOJBI. TpaHCIIOPT OPraHNYECKUX BEILECTB
B pacTeHUHU (CUTOBUIHBIC TPYOKH JyOa) — HUCXOAMMK TOK. [lepepacnpesnenenue u 3amnacaHue
BEIIIECTB B pacTeHuu. Boinenenue y pacrenuii. Jlucronasn.

PocT u pa3BuTHE pacTeHus.

[Ipopacranue cemsiH. YcnoBusi mnpopactaHus ceMsiH. [loaroroBka cemsiH K IIOCEBY.
PasButne nmpopocTkos.

OOpaszoBatenpHbie TKaHW. KoHyc Hapactanuss moOera, poCT KOHYMKA KOPHS.
Bepxymeunslif 1 BcTaBouHBIH pocT. PocT kopHs u crebist B Tonmuny, kamOuii. OGpa3oBanue
TOJUYHBIX KOJIEI] Y JpPEBECHbIX pacTeHuil. BnusHue (UTOrOpMOHOB Ha pPOCT pPaCTEHUS.
PocroBsie nBukeHus pacteHuid. PazButre modera u3 movxu.

PasmHoxenue pacrenuid u ero 3HaueHue. CeMeHHOE (T€HEpaTUBHOE) pPa3MHOXKEHUE
pacrenuil. L[Betku u conperusa. OnsuieHue. [lepexpécTHoe omblUieHHE (BETPOM, KHUBOTHBIMH,
BOJZIOW) W camoormnbuieHHe. [[BoiiHOe ommonoTBopenune. HacnmemoBanme mpu3HAKOB 000MX
pacTeHuN.

BereratuBHOe pa3MHOKEHME 1IBETKOBBIX pacTeHMl B mpupoae. BereratuBHoe
pa3MHOKE€HUE KyJIbTYpHBIX pacTeHuid. Kionel. CoxpaHeHHME TNPU3HAKOB MAaTEPUHCKOIO
pacTeHus. X035HCTBEHHOE 3HaYEHNE BEreTaTUBHOTO Pa3MHOKEHHS.

Jlabopamopuwvie u npaxmuueckue padoomaot.

HaGmronenue 3a pocToM KOpHSI.

Habmtonenue 3a poctom nobera.

Omnpenenenve Bo3pacTta JepeBa Mo Cruiy.

BrisiBneHMe nepeiBUKEHNS BOABI 1 MUHEPAJIBHBIX BELIECTB 110 APEBECUHE.

Habuoienue nporiecca BbIANEHUS KUCIOPOIa Ha CBETY aKBAPUYMHBIMH PACTCHUSIMH.

N3y4enne poau peIXJIeHMs Il IbIXaHUsI KOPHEH.

OBnanenue npuémMamMu BETE€TaTUBHOIO Pa3MHOXKEHMsI pacTeHUl (YepeHKOBaHUE MOOEros,
YEepeHKOBAaHUE JIUCTHEB U JPYTHE) Ha MPUMEpPEe KOMHATHBIX PACTEHUH (TpajeCKaHIus, CEHIIONS,
OeroHus1, CaHCEeBbEPA U JIPYTUE PACTCHHS).

Omnpenenenne BCXOKECTH CEMSH KyJIbTYPHBIX PACTEHUM U IIOCEB UX B IPYHT.

Habumronienue 3a pocToM U pa3BUTHUEM IIBETKOBOT'O PACTEHMsI B KOMHATHBIX yCIIOBUSIX (Ha
npuMepe ($HacoIu WIK IOCEBHOTO TOPOXa).

Onpenenenue ycaoBU MpOPACTaAHUS CEMSIH.



7 KJIIACC

Beenenue

[utonmoruss — Hayka o kierke. CoBpeMeHHas KieTouyHasi Teopusa. Knerka — eauHwuia
CTPOCHHUSI, >KU3HEIEATECIbHOCTH W PAa3MHOXKEHHUSI KUBOTO. XHUMHUYECKUH COCTAaB KIIETKH.
CTpykTypHas OpraHu3anus KIETKA. ODyKapHOTHbIE U MPOKAPUOTHBIE KiIeTkH. MeMmOpaHa.
[Mutormnazma. Opranounsl. Enqunas memOpaHHas cuctemMa KIETKH. MHUTOXOHAPUU U TUTACTU/IBL.
[utockeneT U opraHouabsl ABWXKEHHS. Anpo. Xpomocombl. ['eHbl. YIBOEHHE XPOMOCOM.
[TmonpHocTe knerku. Knerounslid nukin. Murtos. Meio3. PazMHoxeHue. Tunbl KM3HEHHBIX
LIUKJIOB.

Bupyconorus — Hayka o Bupycax. Bupycsl — HekeTounsie popmbl. Bkian poccuiickux u
3apyOexHBIX YUEHBIX B pa3BUTHE BUPYCOJIOTUU. BupycHble 3a0051€BaHNs PACTEHUMN, )KMBOTHBIX
U dyenoBeka. Mepsl npo(UIaKTUKK BUPYCHBIX 3a00JIEBaHUH.

CoBpemeHHast KiacCU(pUKalUs OPraHu3MOB, OCHOBHbIE MpHHIMIBL. Kiaccudukanus
OpraHU3MOB M 3BOJIIOLIMOHHOE yueHue. Teopust apostonnu Yapibssa Jlapeuna.

Metoapl HaygHOTrO MO3HaHUA B Ouonoruu. [IpaBuia paboThl CO CBETOBBIM MUKPOCKOIIOM.
Bpemennsle U MOCTOSIHHBIE MHKpoIpernapaTbl. MeToAuKka MPUTOTOBICHUS BPEMEHHBIX
MUKpoIpenaparoB. MUKpOCKOIHS ONITUYECKAs], 3JIEKTPOHHAS, CKAHUPYIOIIasi, 30H10Basl.

Jemoncmpayua TOPTPETOB  YYEHBIX, MHKpoQoTorpaduii  KIETOUYHBIX CTPYKTYD,
BBIIIOJIHEHHBIX C IOMOIIBIO PA3JIUYHBIX TUIIOB MUKPOCKOIIUU.

Jlabopamopusvie u npakmuueckue padoomot

[TpaBuiia TeXHUKH 0€30MaCHOCTH MPU MPOBEACHUH JA0OPATOPHBIX U MPAKTHUECKUX PadoT.
OCHOBBI MHKPOCKOITMU: MPUTOTOBIICHWE BPEMEHHBIX MPENnapaTroB u padoTa ¢ MHKPOCKOIIOM.
Odopmienue pe3ynbTaToB paboThl ¢ MUKPOCKOIIOM.

baxkrepuu n apxen

Muxkpobuosoruss — Hayka 0 MUKpoopranusmax. OCcoOEHHOCTH CTPOEHHUSI MPOKApUOTHOU
kJeTku. MHuorooOpasue ¢opm kietok Oakrepuil. Poct u pazmHokeHue Oaxtepuit. Cropsl
6axrepuil. KuzHenesTenbHOCTh OaKTEepHil: aBTOTpo(dHBIE M reTepoTpodHbIE, aHadpPOOHBIE U
a’pooHbie OakTepuu. [{lnanobakTepuu U UX poiib B IPUPOJE.

Oco0eHHOCTH OpraHM3aluy apxed U ux oTnuus ot Oakrepuil. Ponb apxeil u 6aktepuii B
BO3HUKHOBEHUU 3YKapUOTOB.

Pacnpoctpanénnocts OakTepuil U apxeil, UX poiib B MPUPOJAE U KU3HU yenoBeka. Poib
OakTepuil B OMOTCOXMMHUYECKUX ITHKIIaX.

Jlabopamopnusie u npakmuueckue padomot

N3ydyeHne MeTo10B 1€3UH(PEKIIUU U CTEPUIIN3ALINH.

N3yuenune Mmop¢onoruu 6akTepuii Ha MUKPOCKOITMYECKHX Mperaparax.

MHoroo6pa3ue 0IHOK/JIETOYHBIX IYKAPHOT

OcHOBHbIE TIPU3HAKM OJHOKJIETOYHBIX 3yKapuoT. CTpoeHHe, [BUKEHUE, MUTaHHE,
pPa3sMHOKEHHE OJJHOKJIETOUYHBIX aBTOTPO(MHBIX U FeTePOTPOPHBIX 3yKApUOT Ha MPUMEPE IBIIICHBI
U TPUIMIAHOCOMBI, TPUXOMOHAJIbl U KUIIECYHOH JIAMOINH, HHPY30pUn Ty(PerbKu U MaJIsipUiHOTO
wia3Moaus, paguoisipuii  u  ¢dopamuHudep, amEObl TpoTes, AUATOMEH. 3HaUYeHHE
OJIHOKJIETOYHBIX 3YKAapHOT B MPUPOJE U *KU3HU yesoBeka. CoHHas OonesHb, Oonesnp Illaraca.
KosxHblii 1 BUCLepaibHbIH Neiiimmanno3. Tpuxomonuas. JIsim0iamos.

Jlabopamopnbsie u npakmuueckue padomoi

N3ydyeHne OJHOKJIETOYHBIX OpPraHU3MOB 1107 MHUKPOCKOIIOM Ha BPEMEHHBIX U
(UKCUPOBaHHBIX MUKpOIpenapaTax.

ApxenjacTuaHble WIH «PACTEHUD)
borannka — HayKa 0 pacTeHUusIX



Kpartkas wictopust pazButus 6otanuku. bortanuka u o0bekTsl €€ mccienoBanuii. OObEM
[[apCTBa «PACTCHHS» B COBPEMEHHOU CHUCTeMe OopraHmueckoro mupa. Pazmenst 6oranuku. CBs3b
0OTaHUKU C JPYrMMH OHOJOTMUYECKMMM HayKamMH, MEAUIIMHON U CEeNIbCKUM XO03siiicTBOM. Poib
00TaHUKH B (OPMHPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOH KapTUHBI Mupa. [lepcrnekTuBbI
pa3BuTUsl OOTaHMKU Kak Hayku. [IpumeHeHune GoTaHmyeckux 3HaHUU yenmoBekoM. IIpodeccun
YeJI0BEKa, CBS3aHHBIC C OOTAaHUKOH.

Jlemoncmpayuna 1OPTPETOB YUEHBIX, )KUBBIX PACTCHUH, KOJJICKIIMM U MYJISKEH.

O0mast opranu3anusi paCTUTEILHOI0 OPraHu3Ma

PactutenpHas kieTka 1 €€ 0COOEHHOCTH.

Pactutenbubie TkaHW. OTKpPBITHE pacTUTENbHBIX TKaHedH. CTpoeHue ©  (QYHKIHH
pactutenbHbIX TKaHel. [IpocTeie u crnoxubie Tkanu. OOpa3oBaTeNbHbIE, TIOKPOBHBIE, OCHOBHBIE,
MEXaHUYECKUE, TPOBOJIAIINE TKAHH.

Oprasbsl ¥ CUCTEMBI OPTaHOB PACTUTEIBHOIO OPraHU3Ma, UX B3aUMOCBs3b. PacTUTenbHbIN
OpraHu3M Kak eJIMHOoe 1iesioe. BereraTuBHbIC U T€HEPATUBHBIE OPTaHbI.

Jlemoncmpayua onbITOB IO OOHAPY)KEHUIO B CEMEHAX PACTEHH BOJbl, MUHEPATIbHBIX U
OpPraHUYeCKUX BEIIECTB, Kpaxmaa, Oejika U Kupa.

Jlabopamopnuvie u npakmuueckue padomal.

N3yuenue cTpoeHUs paCTUTEIBHBIX KJIIETOK Ha TOTOBBIX U BPEMEHHBIX MUKpOIIpenaparax.

Habmionenue mporecca IuiasMoiu3a M JIEIUIa3MOJIM3a B PACTUTENBHBIX KIIETKaX IMOJ
MHUKPOCKOIIOM.

H3ydyeHne 0COOCHHOCTEH CTpPOEHUs TKaHEl pacTeHWii Ha TOTOBBIX U BPEMEHHBIX
MHUKpOIIpenaparax.

W3ydeHue cTpoeHus: OpraHoB pacTEHUI Ha KUBBIX 00BEKTaX U repOapHbIX oOpasiax.

CnopoBble pacTeHus

Kpacubie, 3enénbie u XapoBble BOJOPOCTH. AJBIoJOTHS — HayKa O BOJOPOCIISX.
Bonopocnu — HeTakCOHOMUYECKasi TPYIINa OPTraHU3MOB, MIPUCTIOCOOTICHHBIX K JKU3HHU B BOIHOMU
cpelie, OTHOCALIMXCS K Pa3IMYHBIM I[apCTBaM B COBPEMEHHOM CHUCTEME OpraHMYecKOro Mupa.
Mecto KpacHbIX, 3€JIEHBIX U XapOBBIX BOJOPOCIEH B COBPEMEHHOM CHCTEME OPraHUYeCKOro
Mupa. OCOOCHHOCTH WX CTPOCHHS, Pa3sMHOXKECHHS U KU3HCHHBIX IIMKIOB Ha MpUMEpe
XJIAMUJTOMOHA/IBI, XJIOPEILIbl, KJIa10(hOPhl U YIIbBbI, CIIUPOTUPHI U XaPbl, TOPPUPHIL.

Bypble Bogopocin, UX TAKCOHOMUYECKOE TOJIOKEHHUE BHE 11IapcTBa pacTeHuil. JKu3HeHHbIe
KBl JTaMUHApUM (MOpcKasi KamycTa) W ¢ykyca. Pacmpoctpanenue u skonorus. Poms B
MPUPOJIE ¥ 3HAYEHUE B KU3HH YETIOBEKA.

[TpoucxoxaeHne BBICHIUX pacTeHUd  (AMOPUOPUT) OT XapoBBIX  BOJOPOCIEH.
CoBpeMEHHbIE MOJIX0/bl K CACTEMATHUKE PACTCHUM.

MoxoBuanbsie win Mxu. OOmas XapakTepUCTHKa, CTPOSCHUE H IKU3HEICSATEIbHOCTD,
JKU3HEHHBIA ITUKII MXOB. MHOrooOpa3ue mxoB. Kykymkun 1€H u caraym. Pacnpoctpanenue u
9KOJOTHS MXOB. 3HAU€HHME MXOB B TMPUPOJE U  IKUBHEACATEIBHOCTH  YEJIOBEKa.
TopdoobpazoBanue. [leu€HOUHNKN 1 AHTOLIEPOTOBBIE.

I[InaynoBuansble (miaaynel). O0mas xapakrepuctuka. Mopdoiaorudyeckrne ocoOeHHOCTH
BEreTaTUBHBIX  OpraHoB. (OCOOEHHOCTH  OpraHu3alUy, JKU3HEHHOro IMKJIa IUlayHa
OynaBoBuaHoro. IlomoBoe mokoneHue, peaykius rameroputa. PacmpoctpaHeHue u 3KOJIOTHUS
IUIAyHOBU/IHBIX. 3HAuY€HHWE B TMPUPOJE U HUCIOJIb30BaHHWE 4YeJNOBEKOM. lMckomaembie
IJIayHOBHUIHBIE. POJib MCKOMaeMbIX IJIayHOBUAHBIX B PACTUTEIBLHOM IMOKPOBE MaJ€030MCKOM
9pbI U B 00pa30BaHUN KAMEHHOTO YTJIS.

I[TanopoTHuKOBUIHBIE (MAMOPOTHUKM ®  xBomm). OOmas  XapakTepHUCTHUKA
ManoOpOTHUKOBUIHBIX. OCOOEHHOCTH OpPraHM3allii BEreTaTUBHBIX OPraHOB, KU3HEHHOTO LUKJIA
xBomia moneBoro. CTpoeHHE U KU3HENEATEIbHOCTh NAanOpOTHUKOB. JKW3HEHHBIA LHUKII
MAalOPOTHUKOB HA MpHUMEpe IIWTOBHHKA MYXCKOro. PacnpocTpaHeHne ©  3KOJIOrUs
MaroOpPOTHUKOBUIHBIX. 3HAYEHHUE B MIPUPOJIE U KU3HEACATEILHOCTH YEIOBEKA.

Jlabopamopnuie u npakmuueckue padbomul



H3ydyeHnne o0cCOOEHHOCTEH CTPOGHHMS U IKU3HEHHBIX LHUKIOB OJHOKJIETOYHBIX U
MHOTOKJICTOYHBIX 3€JEHBIX, XapOBbIX W KpacHbIX BOJOPOCIEH Ha >XUBOM M TrepOapHOM
Marepuaie.

W3yuenne cTpoeHHs M KU3HEHHBIX LIUKIOB OypBIX BOJOPOCICH Ha KHBOM U TepOapHOM
Marepuaie.

N3yuenne OCOOEHHOCTEW CTPOCHHMS KYKYIIKHMHAa JbHAa M cQarHyma (Ha J>KUBBIX U
repOapHbIX 00bEKTaxX).

W3ydyenne 0OCOOCHHOCTEH CTpOCHHUs IulayHa OyJaBOBHIHOTO (HA JKHUBBIX U TepOapHBIX
00BeKTaxX).

W3ydenne 0coOOEHHOCTEH CTPOCHHS XBOIIA TIOJIEBOTO (HA )KUBBIX M FepOapHBIX 00BEKTAX).

N3ydyenne ocoOeHHOCTEH CTPOEHUS MANOpPOTHHUKA IIUTOBHUKA MY>KCKOrO (Ha KUBBIX U
repOapHBIX 00BEKTAX).

CemeHHbIe pacTeHust

I'onocemenHble. BO3HMKHOBEHHME CEMEHHM — BaXKHBIM 3Tall B 3BOJIOLUHM BBICHIMX
pacteHuil. J[peBHHE CEMEHHbIE NANOPOTHUKH, UX POJIb B JAJIbHEHIIEM Pa3BUTUU CEMEHHBIX
pacrenmii. OOmMe NpPU3HAKA CEMEHHBIX pAacTeHUH Kak Hauboyiee MPHUCIOCOOIECHHBIX K
CyIIECTBOBAHUIO Ha CyllIe. |'010CeMEHHbIE — HETAKCOHOMMYECKAs TpyNra CEMEHHBIX PAaCTEHUM.
OO0mass xapakTepUCTUKA, OCOOCHHOCTH OPTraHHW3aIllMM TOJOCEMEHHBIX. JKH3HEHHBIA UKI
XBOMHBIX Ha IIpUMEpPE COCHBI. Pa3HOOOpa3ue TOJI0CeMEHHBIX. XBOWHBIC, [ MHKrOBBIEC,
CarosHukoBble, [ HeToBbIE. PacipocTpaneHe U IKOJIOTHS TOJIOCEMEHHBIX. 3JHAUEHUE B IPUPOJIE
U B XO35iICTBEHHOU J€ATEIbHOCTH YEJIOBEKA.

Jlabopamopusvie u npakmuueckue padoomot

N3ydyenne ocoOEHHOCTEH BHEIIHETO CTPOEHHUS BETOK, XBOW, IIMIIEK U CEMSH XBOWHBIX
(enb, cocHa, JINCTBCHHUIIA).

LiBeTrkoBble pacteHusi. OOmas  xapakTepucTuka UBETKOBbIX. CrTpoeHue u
KU3HEJEATEIbHOCTh  I[BETKOBBIX. [[BETOK Kak oOpraH IOJIOBOTO  Pa3MHOXKEHUSA Y
MOKPBITOCEMEHHBIX pacTeHuil. Pa3HooOpa3ue 1IBETKOB: TMpaBWIIbHbIE U HEMpPaBUJIbHBIE,
oOoerosnple M paszzaenbHonoible. OQHONOMHbBIE U JIByIOMHbIe pacTeHus. CouBeTust (CI0XKHBIE,
npocteie). LlBetenue. PasButne mukpo- um meracnop. ['amersl. OnbuieHue. Omiog0TBOpEHUE.
3urora. /[BoiiHOE OMIOIOTBOPEHUE Y TOKPHITOCEMEHHBIX (IIBETKOBbIX) pacTeHuil. Paboter C.I'.
Hapammna. JKu3HeHHBIN MK IIBETKOBEIX.

[Tnoxst u cemena. Pa3znooOpasue miogoB. Cyxue u counble mioibl. OnHOCEMSHHBIE U
MHoroceMmsiHHbIe T10/bl. Cormnonus. CTpoeHue CeMsiH IBYA0JIBHBIX U OJTHOJIOJIBHBIX PAaCTEHUH.
Pa3znooOpasue cemsH. PacripocTpaneHune IUI0I0B U CEMsSIH B MPUPOZE. YCIOBHS MPOpacTaHUs
ceMsH. Jlpixanue ceMsiH. Pa3Butue npopoctka. PacripocTpaneHne mioIoB U CEMSIH B PUPO/IE.

NuauBunyanbHoe  pa3sButue  pacteHudd  (oHroreHes).  Ilepuongsl  oHTOreHesa:
SMOPUOHANIbHBIN, MOIOJOCTH (FOBEHUJIBHBIN), 3pEIOCTH (Pa3MHOKEHUS ), CTAPOCTH (CEHUIIbHBII)
Ha NpUMEpE MOKPBITOCEMEHHOTO pacTeHus. CTaauu BEreTallMOHHOIO NEPHUOAA PAacTEHHH Ha
pUMepe 371aKoB (BCXO/Ibl, KYIIIEHHE, BBIXO/ B TPYOKY, KOJIOLIIEHHE, IBETEHUE, CO3PEBAHUE).

Jlabopamopnule u npakmuueckue padomul

Nzyuenne mopdonoruu nBeTka (Ha )KUBBIX U (PUKCUPOBAHHBIX 0OBEKTAX).

N3yuenne pazHooOpasust couBeTuii (Ha repoapHbIX 0Opasiax).

W3ydyeHne cTpoeHHs 3aBsA3M IIBETKA U CEMSANOYKH IOJ MHMKPOCKONOM (Ha TOTOBBIX
MUKpoOIIpenaparax).

N3yueHne cTpOeHHsI CEMSIH IOKPBITOCEMEHHBIX PACTEHUN.

N3y4eHne cTpoeHus II0I0B U COIUIOAMIA.

CTpoeHue M KU3HEAEATEJIbHOCTh CEMEHHBIX PaCTeHU
IHoOer u moGeroBbie CUCTEMBI
[To6er. Mopdomnorus mobera. CtpoeHue OOIMMCTBEHHOTO ToOera. Ysen. Mexmoysnue.
MeramepHocTh. PazHooOpa3ue moberoB. YKopoueHHbIE U yAIWHEHHBIE TToOeTH. BereratuBHbIe
U reHepaTuBHbIe moberu. [lonoxenue nmobdera B mpocTpaHcTe. BuponzmeHEHHbIe TOOETH.



[Touka — 3avarounsli moOer. CTpoeHne mouyku. PazHooOpaswe moueK: BereTaTHUBHEIE,
BEreTaTUBHO-TEHEPAaTHBHbBIC, T€HEPAaTUBHbIC, OTKPBITHIC, 3aKphIThie. BepxymieuHnsle, GOKOBbIC
(ma3ynrHpIe) ¥ MPUIATOYHBIC TTOYKH.

Crebens. Mopdonorus credist. @opma cTebrieil y TpaBSIHUCTBIX U IPEBECHBIX PaCTCHUH.

Anatomus crebns. CrpoeHue cTeOsis ABYAONBHBIX M OJHOJOJBHBIX TPAaBSIHUCTHIX
pacrenuii. Paconoxenue npoBoasnmx Tkanei. Ctpoenue cretiis ApEeBECHBIX PACTCHHA.

Oynkuuu  creOns. MexaHuyeckas, TpaHCIOpTHas. BereraTuBHOe pa3MHOXEHUE
LBETKOBBIX PACTCHUM.

Jemoncmpayus onvima — NEpPeBUKECHUE MUHEPAIBbHBIX U OPraHMYECKHX BELIECTB I10
CTe0III0, BUIOM3MEHEHHBIX II00ETOB.

Jlabopamopnuvie u npakmuueckue padoomal.

N3zyuenne mopgonorun modera Ha )KUBBIX 00BEKTaX WK Ha repOapHBIX oOpasiax.

N3yuenune cTpoeHMsl BEreTaTUBHBIX, T€HEPATUBHBIX U CMEIIAHHbIX Mouyek. PazHooOpasue
IIOYEK Y IPEBECHBIX PACTECHUN.

M3ydyeHue NONEpPEYHOro CIuja CTBOJIA PACTEHUN M aHAJIN3 BIUSHUS JKOJIOTMYECKHX
YCJIOBUM HA Pa3BUTUE PACTEHUM.

N3yuenne 0COOEHHOCTEH  aHAaTOMMYECKOTO CTPOEHHUS  CcTeOnst  JOBYJOJBHBIX U
OJIHOJIOJTBHBIX TPABSHUCTBIX PACTCHHI (Ha )KUBBIX 00BEKTaX WM Ha repOapHBIX 00pasmax).

N3yuenne ocoOeHHOCTE aHATOMUYECKOTO CTPOEHHMsI CTEOIs1 IPEBECHBIX PACTEHUIA.

W3ydeHne TpaHCHIOPTa BEIIECTB B cTeOIIE.

N3yuenne meramopdo30B mobera.

Jlucr. Mopdonoruss nucra. JlucroBas mIacTHHKA, OCHOBaHME JIMCTA, YEPELIOK,
OpWIMCTHUKU. PazHooOpa3ue nucTheB: (OPMBI JMCTOBBIX IUIACTHHOK, KWJIKOBAaHHUE JIUCTHEB,
IIPOCTBIE M CIIOXHBIE JIUCThA. JIMCTOpacmonoxeHue U JUCTOBas Mo3auka. BupomsmeHeHus
JHUCTBEB U UX (PYHKIUH.

AHnaTomMus nUCTa. OnuaepMa U yCTbMUHBIM anmapar. Meszodpwrn. [IurMeHTsl JHCTA.
[Tnactunel. Kunku (cocyauCTO-BOJIOKHUCTBIE MydKH). OCOOEHHOCTH CTPOEHUS CBETOBBIX U
TEHEBBIX JINCTHEB.

OyHKIMM JUCTA. 3amacaroliasi, 3alluTHas, BEreTaTHBHOE pa3MHOXKEHHE U JApyTue
¢yukuuu. TpaHcnupanus W ra3oo0MeH. BinmsHue BHEIIHUX YCIOBHM Ha TpaHCIHPALUIO.
®orocunre3. 3HaueHue ¢otocuHTe3a. Kocmuueckas ponp 3enéHbix pacteHuit (K. A.
Tumupszen). Jlucronaz, ero NpUUMHbI, MEXaHU3M U 3HAUEHUE B KU3HU PACTECHUSL.

Jlemoncmpayusa onvimog. BbIETICHUE THUITMEHTOB JHCTa Ha INpPUMEpe CIHUPTOBOM
BBITSDKKH XJIopodmiia; oOpa3oBaHHE Kpaxmaina B 3e€JEHBIX JHUCTbAX Ha cBery (¢uryps HO.
Cakca); BIUSHUE CHJIBI CBETa Ha BBIJIEJICHHE KHCIOpPOJa BOAHBIMU PACTEHUSIMHU (TOACUET
My3bIPbKOB KUCIIOPO/IA).

Jlabopamopnvie u npakmuueckue padomal.

N3yuenne Mop¢oIOoruu JHCTa HA KHUBBIX 00BEKTaX MU repOapHbIX oOpasiax.

Tunsl U GopMyIIbI TUCTOPACTIOTOKEHUS.

HccnenoBanne aHaTOMUM JIUCTA ¢ TOMOLIbIO CBETOBOI'O MUKPOCKOTIA.

N3yuenne meraMopd030B JHCTA.

Kopens u xopHeBble cucrembl. Mopdonorus xkopHsi. Buasl kopHeil. Turnbsl KopHEBBIX
CHUCTEM.

AHnaromust kKopHs. 30HbI KOpHs. KopHeBoil uexnuk. CTpoeHHE KOpHSA Ha INONEPEYHOM
cpe3e B 30HE BCaChIBaHUS.

@OyHKUIUU KOpHS. 3aKperuieHne pacTeHus B cyocTpate. BeackiBaHue v mpoBeieHNE BOJBI U
MUHEPAIBHBIX BEILECTB. 3aI1aCaHUE MTUTATEIbHBIX BEILECTB.

MunepanpHOe mnuraHue pacteHuid. I[locTymieHue BOIBI M MHHEpAIbHBIX BELIECTB.
KopHeBoe naBieHue. ONEeMEHTbl MUHEPAIBHOTO NHTAaHUS (Makpo- M MUKPOIJIEMEHTHI).
BripamuBanue pacTeHHil METOJAaMH TUAPOIIOHUKH U a’pornoHUkH. ObecriedeHne yCIOoBHHA JUIs
JBIXaHUS KOPHS.



Jpixanne kopHs. CuHTe3 OMONOrMYecKd AaKTHUBHBIX BellecTB. BereraTuBHOe
pasMHOKeHue. BunonsmMeHeHust KOpHer U UX (PyHKITUH.

Jlemoncmpayua otpacTaHusl NMPUAATOYHBIX KOpHEH Ha IMPUMEPE CMOPOAMHBI U APYrHX
pacTeHM; IOCTYIUIEHMsI BOJbl M3 IIOYBBI B KOpPEHb, HArHETAIOLIETO JAEMCTBUS KOPHS;
BUJIOU3MEHEHHBIX KOPHEH.

Jlabopamopmuwvie u npakmuueckue padoomot

Nzyuenne Mmopdonoruu KOpHs Ha )KUBBIX 00BEKTaX WM repOapHbIX 0Opasiax.

N3y4yeHre aHaTOMUYECKOT0 CTPOECHHUS KOPHSI Ha TOTOBBIX MUKpOIIpenapaTax.

N3yueHne cTpoeHHs] KOHYMKA KOPHS MPOPOCTKA MILIEHUIIBI U IEPBUYHOTO CTPOCHUSI KOPHS
upuca (Wi Apyroro pacTeHusl).

N3yueHne cTpoeHHsI KOPHEBBIX BOJIOCKOB C IIOMOIIBIO CBETOBOI'O MUKPOCKOIIA.

HccnenoBanue BIUsSHUSA BO3yXa Ha pa3BUTHE KOPHEH.

Nzyyenne metamop(h0o30B KOPHS.

BereratuBHOe pa3sMHOKeHHe pacTeHuH. BereraTuBHOE pa3MHOXEHHE LBETKOBBIX
pacTEeHUN M €ro 3HAaY€HUE B €CTECTBEHHBIX YCJOBHUSAX M B CEJIbCKOXO3AMCTBEHHON NPAKTHUKE.
OcHoBHBIE ()OPMBI BEreTaTUBHOIO PAa3MHOXKEHUS: KOPHSIMHM, JIMCTBSIMH, HAJ3€MHBIMH U
noja3eMHbIMU TIoOeramu. PasmHokeHue npuBuBkoil. Pabotel M.B. Muuypuna. Knonupoanue
pacTeHHid. MUKpOKIOHaIbHOE pa3MHOXKEHHME pacTeHuil. KieTouHas uHXKeHepus Kak
COBpPEMEHHAsl TEXHOJIOTHSI Pa3MHOKEHHS pACTEHUM.

[TouBa. Paboter B.B. Jloky4aeBa o mouBe. XapakTepucTHKa MO4YBbl. PasHoOOpa3ue mous.
[Inogoponue mouBbl. YnoOpenusi. HapymieHuss MHHEpanbHOrO MHUTAHUS — PACTCHUU.
ArporexHudeckre npuémbl 00paboTku mouBbl. [ToHATHE O CEBOOOOPOTE W €ro 3HAYECHUH IS
BBIPAIIMBAHUS CEIbCKOXO35MCTBEHHBIX KYJIbTYP.

Jlemoncmpayus crnoco0OB BETeTaTUBHOIO PAa3MHOXKEHMsST Ha IPUMEPE KOMHATHBIX
pacTeHuil.

Jlabopamopnuie u npakmuueckue padomul

W3ydyeHne MuTO3a B KOpPEIIKE JIyKa.

W3yuenne »KU3HEHHBIX IIUKJIOB paCTeHUH Ha repOapHbIX o0pa3iax.

MeToabl MUKPOKIIOHAIBHOTO Pa3MHOKEHHS pACTEHHM.

Kaaccndukanmsa nBerkoBbix. OgHononsHbele U [[BynonbHble. CeMelicTBa LBETKOBBIX.
JBynonsueie: KpecrouseTtHoie, Po3ousernsie, [lacnénoBeie, CnoxxHoUBETHBIE, MOTBIIILKOBBIE
(boGoBbie), 3onTuunble. OnHOMONBHBIE: 3maku, AMapuiuiicoBble, Jluneitnbie. OpxuHbIE.
OtnuuutenbHble npusHaku. GopMyIbl U IUarpaMMbl LBETKOB. J{MKOpacTymiye U KyJbTypHbIE
IPEJICTAaBUTENIM CEMEWMCTB, MX 3HAYEHWE B MPHUPOAE M HUCIHOJIb30BAHUE UEIOBEKOM.
PacnipocTpaneHne u 3KoJ0rus IBETKOBBIX.

Jlabopamopnuie u npakmuueckue padomul

W3ydeHne OTIMYUTEIbHBIX PU3HAKOB MIPEICTaBUTENEH CEMENCTB MOKPHITOCEMEHHBIX.

Omnpenenenne MpencTaBUTENEH Pa3IMUHBIX CEMEMCTB C MCIOJIB30BAaHUEM OIpEAEIUTENEH
pacTeHU WK ONpPENeTUTEIbHBIX KaPTOUEK.

JKoJiorus pacreHuil. PacteHusi B NpupoaHbIX c0001IecTBAX

Pactenus u cpena obutanusi. Dkonoruyeckue ¢GakTopbl. PacTeHus M yCIOBUS HEXHBON
NPUPOJIBI: CBET, TEMIIEpaTypa, BIAXKHOCTb, MHHEpAIbHBIA COCTaB IMOYBBI. DKOJIOTUYECKUE
rpynnsl pacTeHuil. PacTeHus U ycinoBus >KMBOW NPUPOJBI: MPSAMOE U KOCBEHHOE BO3AECUCTBHE
OpraHM3MOB Ha pacTeHus. B3anumocBs3u pacTeHHI MexXay co00il U ¢ APYTUMU OpraHU3MaMH.

3HaueHue MOYBEHHBIX OPTraHU3MOB JUIsl MUTaHUS pacTeHuil. Puzocdepa. bakrepuanpHbie
KITyOeHbKH. MUKOpH3a (3HI0- ¥ SKTOMUKOpHU3a). 3eEHBIC yI00pECHHS.

PactutensHoe coobmectBo (PuroreHos). buorneno3. Dkocucrema. buopasznoobOpasmue.
BumoBoii cocTtaB pacTUTENBHBIX COOOINECTB, JOMHUHHUPYIOIIHNE B HUX BHIBI PaCTECHUH.
Pacnpenenenrie BUIOB B pacTUTEIBHBIX coolImiecTBax. SpycHocts. PactutensHble coobmecTna:
jeca, Jyra, 060j0Ta, TYHIpPHI, MyCThIHU. [IpUCIOCOOIEHHOCTh pacTeHHM K cpele U MecTaM
obutanus. CMEHa pacTUTEIBHBIX CO00IIeCTB. PacTUTENbHOCTD (pacTUTENbHBIN OKpOB). Dropa.



B3anMocBs3p opranusmoB. MHbeknuoHHbIE OOJE3HH pacTeHWH W WX BO30YIUTEIH.
Bupycupie (Mo3anuHas 00ne3Hb Tabaka, MeCTPOJIETIECTHOCTh TIOJIBIIAHA U JIPYTHE), TPUOKOBBIC
(pxaBuMHA, MyYHHUCTass poca) W OakTepuaiabHble (MOKpash THWIb) 3a00JICBaHUS PACTEHUHU.
Nmmynuter y pactrenuil. [Ipuumnbl pacnpocTpaHeHus MH()EKIMOHHBIX OOJE3HEW pPaCTEHHA.
[TpuHumnel NpodUIAKTUKKA U JiedyeHUS HUHQPEKIHOHHBIX Ooye3Hell pacTeHuil B MpaKTHKE
pacTeHUEBO/ICTBA.

DKCKypcuu unu 6udeoIKcKypcuu

N3ydyeHne BUIOBOIO COCTaBa M 3KOJIOIMYECKOIO COCTOSIHMSI OJHOTIO M3 PACTUTENIBbHBIX
COOO0IIECTB PETHUOHA.

Jlabopamopuwvie u npakmuueckue padoomot

N3ydenne ocoOEHHOCTEN CTPOCHUS PACTEHUN PA3IMYHBIX IKOJIOTUYECKUX TPYIII.

PacTuTenbHbIii MUD U 1€SITEILHOCTD YeJI0BEKA

Passutue pacrurensHoro mupa. JKuszHp pacrenuii B Boxe. [lepBble Ha3eMHbIE pacTEHUS.
OcBoeHHME pacTEHUsAMM CYLIM. OTamnbl pPa3BUTHS  HA3€MHBIX PAacTEHUHM  OCHOBHBIX
CHUCTeMaTHUYECKUX rpyni. PUHHO(UTE — nepBble Ha3eMHBIE COCYTUCThIe pacTeHus. [losBneHue
TKaHEell W OpraHoB. PoJib IpEeBHUX MaNlOPOTHUKOBUIHBIX. Y CII0O)KHEHUE PACTUTEIBHOTO MHUpA B
IIPOLIECCE DBOJIIOLIHH.

[Taneo6oranuka. Mckonaembie octatku pactenuil. Oxamenenoctu. Orneyatku. «KuBbie
HCKOIIaEMbIE» CPEAN COBPEMEHHBIX PACTEHUH.

KynbrypHble pacTeHHs U UX npoucxoxaeHue. LleHTpbl MHOrooOpa3usi U MPOUCXOKICHHUS
KynbTypHbIX pacreHudl (nmo H.UM. Basunosy). Kynberypa 3emnenenus. KynpTypHble pacTeHus
CEJIbCKOXO35MCTBEHHBIX YIOJIMW: OBOILHBIE, ILJIOJOBO-ArOJIHbIE, MojieBble. [IpeacraBinenus o
CEJIEKIMU M OMOTEXHOJOTUH. MeTOoAbl BBIBEJCHHS HOBBIX COPTOB pacTeHuil. Bo3HHMKHOBeHHE
KOHTPACTHBIX IPU3HAKOB Y pacTeHuil ogHoro Bunaa. MckyccrBennsiit or6op. HacienctBeHHOCTS,
U3MeHUMBOCTh. (Co34aHME HOBBIX IPOAOBOJIBCTBEHHBIX KyJIbTyp. IIpomoBosibcTBEHHas
6e3omacHOCTh. baHku ceMsiH.

Pactenus ropopa, ocoOEHHOCTh TOPOACKON (uIopbl. 3aHOCHBIE M aOOpUTEHHBIE BHJIBI.
CuHaHTpOIHBIe, cOpHble pacTeHus. UHTpoayuenTsl. [lapku, neconapku, ckBepbl, 00TaHUYECKHE
cazapl, neHapapun. O3enenenue. KoMHaTHbIE pacTeHHs], IBETOBOJICTBO.

IlocnencTBus NEATENBHOCTH 4YeJIOBEKa B 3KocucTemMax. OXpaHa pacTUTEIBHOTO MHpA.
BoccranoBneHne 4MCIEHHOCTH peAKUX BHUIOB pacTteHuil. Ocobo oxpaHsemble HpPUPOIHBIE
tepputopuu (nanee — OOIIT): 3amoBeTHUKH, 3aKa3HUKH, HAIMOHAJIBHBIE TApKu, OMOChepHBIE
3anoBegHUKU. Oxpana pacteHuil. Pactenus Kpacnoi kuuru Poccuiickoit @enepanun.

DKCKypcuu uiu 6u0eoIKCKypcuu.

Pa3Butne pacturenpbHOro Mupa Ha 3emie (IKCKypcHs B NaJIEOHTOJIOTMYECKMH WM
KpaeBeIUeCKHi My3eil).

Jlabopamopnvie u npakmuueckue padoomal.

N3ydeHue cenbCKOX035MCTBEHHBIX PACTEHU CBOETO PETMOHA.

N3yuenne copToBbIX 0COOEHHOCTEH KyJIbTYpHBIX PACTEHUI.

8 KJIACC

I'pnOb1 1 rpuOONIOA00HBIE OPraHU3MBI

Muxkomnoruss — Hayka o TpubOax. OOmas xapakTepucTHKa TpuOoB. Mopdoornueckue
0Cc00EHHOCTH BereTaTUBHOrO Tena. I'mdel, munennid. OcoOEHHOCTH CTPOEHUS KJIETOK IpHUOOB.
CxoncTBO M pa3nuyusi C PACTEHUSMU U JKUBOTHBIMHU. [luTanue rpuOoOB (CUMOHMOHTHI,
canpoTpo¢sl, napazutsl). PasMHOKeHHE rpruOOB.

[TnecueBbie TpuObl. CheTOOHBIC U SIOBUTHIE TPUOBI.

3uromunietsl. OCHOBHBIE YEPThl OpraHu3alMu Ha mpumepe mykopa. Ponb B mpupoae u
’KU3HU YEJIOBEKa.



AckoMuleThl WK cyMmMyarble TpuObl. OCOOCHHOCTH CTPOEHUS U JKU3HENEATEIbHOCTH,
pacnpocTpaHEHHME M JKoJorudeckoe 3HadeHue. CTpoeHME Ha NpUMeEpe NEHULIMIUIA.
OOHOKIIETOYHBIE ACKOMHIIETHI — JApOXKHU. Vcronb3oBaHME ApOXIKEH NMpH BbINeUke Xjeda.
[Tapazutnueckue NpeacTaBUTENIN ACKOMUIETOB (BO30YAMTENN CIOPBIHBH, MApPLIU, MyYHHCTOU
POCHI U IPYTHE) U Bpel, HAHOCUMBII UMU CEIIbCKOMY XO35HUCTBY.

Basunumomunersl. O0mmas xapakTepUCTHKA, OCOOCHHOCTH CTPOCHHS U Pa3MHOXKEHHUS Ha
pUMepe HUIAMOYHBIX IpUOOB. 3HaueHHe rprOoB B MPUPOJE U B )KU3HU uenoBeka. Che00HbIe U
anoBuTele  TrpuObl.  [lapasuTHueckue mpeacTaBUTENH  0a3UIHMOMHUIIETOB  (TOJOBHEBBIE,
pPKaBUMHHBIE, HEKOTOPBIE TPYTOBbIE). Mukopu3a u €€ 3HaYeHHE.

I'pubomnonobubie  opranu3ambl.  OCOOEHHOCTH ~ CTpOEHHUS  KIETOK.  OOMHIIETHI.
[TapasuTHueckue mpencTaBUTEId OOMHULIETOB Ha puMepe GUToPTOpHI.

OO0mass xapakTepUCTHKA JIMXCHU3UPOBAHHBIX TpuOoB (mumiaiinuku). OcoOeHHOCTH
Mop(hoNOruM W aHATOMUYECKOTO0 CTPOCHMS JIMIIAMHMKOB, TMHTAaHHE U Pa3MHOXKEHHUE.
MHoroo0pa3ue ¥ 3KOJOTHYECKUE TPYMIIHI JIMIIAWHUKOB. 3HAYEHUE JIMIIAMHUKOB B TPUPOJE H
XO3UCTBEHHOU NEATEIbHOCTU 4YesoBeKka. MHaukaropHas poJib JUUIAHHUKOB. JInmaiHuku —
UOHEPHI TPUPOTHBIX COOOIIECTB.

Posib rpuGoB B KpyroBOpOTE BElIECTB B 3KocucTeme. Posb rpuboB B moYBOOOpa30BaHUU U
oOecrniedeHny I10A0poaus 1mouBbl. boje3neTBopHbIe (Mapazutudyeckue) rpudsl. Mukossl. Mepsl
npoUIAKTUKA MUKO30B.

Jlabopamopuwvie u npakmuueckue padoomaot.

Wzyuyenne ocoOeHHOCTEH CTpPOEHUs IUIOJOBBIX Tell LUIAIMOYHBIX TpuOOB  Ha
MUKPOCKOIIMYECKUX NpenapaTax u MyJisiKax.

H3ydeHnue cTpoeHus MIeCHEBbIX IPUOOB: MyKOpa U MEHUIIMILIA.

W3yuenue BIUSHUA BHEIIHUX (DAKTOPOB HA MPOIIECC PA3MHOKEHHS TPOXIKEH.

W3ydyenue cTpoeHHS M KHU3HEHHOro IMKiIa (GUTOPTOpPHI Ha >KUBOM U repOapHOM
Marepuaie.

N3yuenne cTpoeHust TUIIaiHUKOB (Ha repOapHBIX 00pasiax).

KuBoTHbIE

300J10rMs — HAyKa 0 KUBOTHBIX

OO0mue u cienraIbHBIC pa3/eibl 300JI0THH. KpaTkast HCTOpHs pa3BUTHS 300JI0THH.

OO0mue u crnenuanbHble METOABl M3YUYEHHS KUBOTHBIX. CBS3b 300JI0TUU C JIPYTUMU U
HayKaM{, MEIMIIMHOW U CEJIbCKUM XO3SMCTBOM. 3HAYE€HHE 300JIOTUYECKUX 3HAHUN IS
yenoBeka. [Ipodeccun uenoBeka, CBSI3aHHBIE C 300JI0THEH.

Jlemoncmpayus TIOPTPETOB YYEHBIX, H300paKEHUU, MOJACNICH IKUBOTHBIX, MYJIDKH
JKUBOTHBIX, BIIQXKHBIX IPENapaToB U JPYroe.

Jlabopamopnuie u npakmuueckue padbomul

CocraBieHrne peKOMEH AU 10 cOOPY 300JI0TUIECKUX KOJISKIIHA.

CocraBrieHue onucaHuii mpodeccuit, CBI3aHHBIX C 300JI0THEH.

OO61mmas opraHu3aius ;KUBOTHOTO OpraHU3Ma.

Oco00eHHOCTH CTPOeHHUsI KUBOTHON KJeTKH. MHOTOKIETOYHOCTh. TKaHW MKUBOTHOTO
opraam3ma. CtpoeHre u QyHKIIUU TKaHEW )KUBOTHOTO opranu3ma. OpraHbl ¥ CUCTEMBI OPTaHOB
’)KUBOTHOTO opranu3ma. @opma tena ) KMBOTHOTO, CHAMMETPHS TeJla, pa3MEpPhI Tela.

Jlabopamopnule u npakmuueckue padomaul

HccnenoBanue KIETOK MOJ MUKPOCKOTIOM Ha BPEMEHHBIX MUKPOIIpEnaparax.

CpaBHEHME paCTUTEIBHOMN U )KUBOTHOM KJIIETOK.

N3ydeHue TkaHel KUBOTHBIX.

CTpoeHue ¥ KU3HEAESATEJILHOCTh »KUBOTHOTO OPTraHU3Ma
OpranusMeHHbI YPOBEHb OPTraHU3ALMHU JKUZHU
IluTtanue y KMBOTHBIX. DTanbl MUTAHUS Yy JKUBOTHBIX. TWNBI NMUTAHUS. DHIOIUTO3 M
sk3ouuTo3. KiietouHoe u mosnoctHoe nuieBapenue. [IpoucxoxaeHue MNUIEBAPUTEIbHON



CHUCTEMBI. DBOJIIOIUS MUILEBAPUTEIILHON CUCTEMBI. Pa3ienenne nuieBapuTeIbHON CUCTEMBI Ha
oraensl. OCOOCHHOCTM MNHUTaHHUS PACTUTENBHOSIHBIX JKMBOTHBIX. (OCOOCHHOCTH THTaHUA
XUITHBIX KUBOTHBIX.

Jlabopamopuwvie u npakmuueckue padoomot

N3yueHne nuTaHus NpOCTEMIIEro MOl MUKPOCKOIIOM Ha BPEMEHHBIX MUKPOIIpEnaparax.

W3yueHne nmuTaHus OTACIIBHBIX IPEICTABUTENICH PAa3IUYHBIX TPy )KUBOTHBIX.

Tpancnopt y :kuBoTHbIX. TpaHcnopT y crpekatomux u ry6ok. Ilomoctu Tema y
JKUBOTHBIX. lIpoHMcxokaeHHe W CTpoeHue NEpPBUYHOM IOJIOCTU. Pa3Burthe BTOPUYHOU
(IIeJIOMUYECKOM) TMOJIOCTH. DBOJIONUS IOJIOCTEH Tela Yy >KMBOTHBIX. DyHKIMH TEPBUYHOU U
BTOPUYHOM IOJIOCTHU Tena. [IpuynHpl BOSHUKHOBEHMS TPAHCIIOPTHOM cHCTeMbl. POpMHUpOBaHUE
KPOBEHOCHON cucTteMbl. @DYHKIMM KPOBEHOCHOM CHCTEMBl. 3aMKHYTHIE W HE3aMKHYTbHIE
KPOBEHOCHBbIE CUCTEMbI. CBS3b THIA KPOBEHOCHOM CHCTEMBI CO CTPOEHUEM IIOJIOCTH TEa.
KpoBoobparmienue. Cepaiie. DBONIOIUS KPOBEHOCHOW CUCTEMBI Y TO3BOHOYHBIX )KMBOTHBIX.

JIpIXaHue y KMBOTHBIX. Vcrions30Banne Kuciaopoa kuBoTHeIMU. Juddysus. dpixanue
MOBEPXHOCThIO Tena. JlpIxaHWE Yy JBYXCIIOHHBIX XUBOTHBIX. @OpMHpOBAHUE AbIXaTEIbHBIX
opranoB. Jlpixanwe B BoOJHOW cpene. JKaOpbl. [[pixanue B Ha3zeMHO# cpere. [[pixanue mpu
oMoy tpaxeu. JIérkue. DBOIIOLMS IBIXATEIIBHON CUCTEMBI Y IIO3BOHOYHBIX KUBOTHBIX.

Boinenenue y sxkuBoTHbIX. OcMmoc. OcMoTHueckoe napiaeHue. CTpoeHue BbIIEIUTEIbHON
CHUCTEMBI Yy >XKMBOTHBIX. DBOJIOLHMS BBIICIUTEIBHON CUCTEMBI y >KMBOTHBIX. BrlnenurenbHas
cucreMa  HeppuauanpHoro  Tuma. [IpoToHedpuauanbHas — BBIIENIMTENbHAs  CHCTEMA.
MetanepuananbHas BblaeauTeIbHas cucTema. CBs3b CTPOCHHS BbIIEIUTEIBHON CHCTEMBI C
TUIIOM IIOJIOCTU Teja. BhIenuTenpHble CUCTEMBl AKTUBHOIO THIIA. MaJbIIUTUEBBIE COCYIBI.
OBOJIIOLMS TTOYEK Y ITO3BOHOYHBIX )KUBOTHBIX.

Onopa u aBMKeHHMe Yy KMBOTHBIX. Opranbl JBMKEHMS y KJIETKH. ['mapoctaruyeckuit
ckenetT. HapyxHsbiii ckener. BHyTpenHuil ckener. @opMUpPOBAHHE PHIYAKHBIX KOHEUHOCTEM,
IIPAaBWJIO pbluara. OBOJIOLHUS OINOPHO-ABUIATEIbHONW CUCTEMBI Yy I103BOHOUYHBIX >KMBOTHBIX.
Crpoenne wmpimm. J[Bmkenue B Boje. llmaBanme. BritankuBaromas cuna. [linaBatenbHble
ny3blpu. [[Br>keHue B Ha3eMHO-BO3aylHOM cpene. [lonér. IlogpemHuas cuna. Pa3nuunble THUIIBI
nosera.

Peryasinusi :Ku3HeaesiTeJJbHOCTH y KMBOTHBIX. HepBHas U ryMopaiibHasi peryisiiusi.
Ocob6ennoctu HepBHOU peryisinuu. uddys3Has vepBHas cucrtema. anrmuu. [lentpanpHas u
nepudepuyeckass HepBHas cuctema. lledanuzanus. DBOMIONUS HEPBHOW CUCTEMBI Y
MO3BOHOYHBIX )XKUBOTHBIX. ['OopMOHabHast perynsauus. OcoOeHHOCTH TOPMOHAIBHOMN PEryJIsItu.
IIpuMepsl HEpBHOM U TOPMOHAJIBHOU PETYIIALUU.

Pa3Hoo0pa3ue :KUBOTHBIX

JIByXc/10fiHbIe W TPEXCIOiHbIE JKHMBOTHbIE M HX o0co0eHHOCTH. /[IByXcCiOliHBIE
xuBoTHble. Tunm Crpekatoue, win KumeuynononoctHele. OCOOEHHOCTH — KJIETOYHOM
OpraHmMs3anuu. OnuaepMuc M racrpogepMuc. CrpekarenbHble KIETKH. KU3HEHHBIM LIHKII
cTpekaromux. @opMupoBanue Meay3bl. JKU3HEHHBIN LUK CHU(POUTHBIX U THIPOUTHBIX MEILY3.
Kopamisl.

Jlabopamopnvie u npakmuueckue padomal.

W3yuyeHue CTpOEHHUs U JKU3HEACATEIBHOCTU THAPHI.

N3yueHne XMMUYECKOTO COCTaBa CKEJIETa KOJOHUAIBHBIX KOPAJUIOBBIX MOJIHUIIOB.

Tpéxcioiinble xkuBoTHbIe. DopMupoBaHUe MONOCTU Tena. OCOOEHHOCTH M (YHKLUUHU
BTOpUYHON TojocTtu Tena. OpraHbl BblIENEHUs: NpoToHeppuanu U metaneppuanu. OOmumit
IUIaH CTPOEHUS TPEXCIOMHOrO >KUBOTHOTO. (OCOOEHHOCTH OpraHM3aluu  TPEXCIONHBIX
KUBOTHBIX. bunartepanbHas (IBYCTOpOHHSSI) cuMMeTpus. [lepBUYHOPOTHIE KUBOTHBIE.
TpoxodopHble )KUBOTHBIC. JIMHSIONINE )KUBOTHBIC. BTOPUYHOPOTHIEC JKUBOTHEIE.

Tun Ilnockue dyepBu. OCOOCHHOCTHM OpraHW3allid TUIOCKMX 4YEpBEH Ha MpUMEpe
MOJIOUHON mnaHapuu. CTpoeHHE NOKPOBOB M KOXHO-MYCKYJbHOro Meunika. [lapenxuma.
CtpoeHue NUIEeBapUTEIHLHOM, BBIICIUTEILHON U HEPBHOUM cucteM. [Ipucmocobienne miocKux
yepBed K mapasutusMmy. Cocanbiivku. JKU3HEHHBIH LMK NEYEHOYHOIO COCAJIBLIUKA.



JlenTounpie yepBu. JKU3HEHHBIN UK MIMPOKOTO JICHTEa M ObIYbero (CBUHOTO) ienHs. Jpyrue
NPEJCTaBUTENIN NMApa3UTHUECKUX IMIIOCKUX uepBed. IIpodunaktuka 3a001eBaHni, BHI3bIBAEMbIX
IJIOCKUMU YEPBIMU.

Jlabopamopuwvie u npakmuueckue padoomot

W3yueHne >XKHU3HEAECATENBHOCTH, BHEIIHETO M BHYTPEHHETO CTPOCHMS IPECHOBOIHBIX
IJIOCKUX YEPBEH.

N3yueHne cTpoeHUs Mapa3suTHUYECKUX MNIOCKUX YEPBEN Ha BIAXKHBIX Iperaparax.

Tun Kpyriusie yepBu. OcoOEHHOCTH OpraHU3aIMK KPYTbIX yepBeil. CTpoeHue KpyTIbix
yepBed Ha NIpUMEpE YeIOBEeUeCKOW ackapuibl. [IOKpOBBI M KOXKHO-MYCKYJIBHBIA MEIIOK
Hemaron. Jluapka. Ctpoenue U (DyHKIIMOHHMPOBAHWE CHUCTEM OpraHoB HeMaTo[. JKH3HEHHBIN
LUKJI YEJIOBEUYECKON aCKapubl.

Jlabopamopuwvie u npakmuueckue padoomot

N3yueHue cTpoeHHs YeI0BEUYECKOM (CBMHOM) acKapH/Ibl.

Tun KoabuaTbie yepBu. OCOOCHHOCTH OpraHHW3aIlMM KOJBYATBIX YEpPBEH Ha IMpHUMEpe
J0%K1eBOro uepBsa. CTpoeHue MOKPOBOB M KOKHO-MYCKYJBHOTO Mewka. OpraHu3anus nojJoCcTH
tena. CTpoeHuEe NMILEBAPUTENBHOM, KpPOBEHOCHOH, BBIICIUTEIBHON M HEPBHOH CHCTEM.
Pa3zmHokeHHe KoJIbUaThIX yepBeid. Pa3HOOOpa3ue Komb4aThiX YepPBEi.

Jlabopamopuwvie u npakmuueckue padoomaot.

N3yueHne BHEIIHEr0 U BHYTPEHHEIO CTPOCHHUS 10K AEBOTO YEPBsl.

N3y4eHne BHEITHETO U BHYTPEHHETO CTPOEHUSI MEIULIMHCKOM IHUSBKH.

N3yueHune cTpOeHHsI MHOTOIIETUHKOBBIX YEPBEil.

Tun Mosutocku. OcoOOEHHOCTH OpraHM3aluy MOJUTIOCKOB. CTpoeHHe Tella MOJUIIOCKOB.
Penykuust 1emoMu4eckoil MOJOCTH: HPUYMHBI M MOCHeACTBUsA. POpMHUpOBaHWE MAaHTUWHON
NOJIOCTH U pakoBUHBL. CTpoeHne W (QPYHKIMOHHUPOBAHHE CHUCTEM OPIaHOB MOJIIIOCKOB.
Pa3znooOpa3ue mMomtockoB. [[BycTBopuarbie Moittocku. bproxonorue mosttocku. ['onoBonorue
MOJUTFOCKH.

Jlabopamopuvie u npakmuueckue padomol.

N3ydeHne BHENTHETO U BHYTPEHHETO CTPOEHUS IBYCTBOPYATOI0 MOJUIFOCKA.

W3y4eHne BHEUTHETO U BHYTPEHHETO CTPOEHHSI OPIOXOHOTOT0 MOJUTIOCKA.

M3y4eHne BHENTHETO U BHYTPEHHETO CTPOEHHS T'OJIOBOHOIOI'0 MOJIITIOCKA.

W3ydeHue cTpoeHus: paKOBUH MOJLITIOCKOB.

Tun Ynenucronorme. OcoOEHHOCTH OpraHU3alMM WICHUCTOHOTHX. [lmaH cTpoeHus
YWIEHHCTOHOTOT'O KUBOTHOTO. PenyKiiusi BTOpUYHON MOJOCTH Tejla: MPUYUHBI U TOCIEICTBUS.
Paznenenue tena Ha otnensl. Koneunoctu unenuctoHorux. CtpoeHue M (pyHKIIMOHUPOBaHHE
CUCTEM OpraHoB UIEHHCTOHOTMX. OpraHbl YyBCTB UJIEHUCTOHOTHUX. OCHOBHBIE TpYyIIIbI
YJIEHUCTOHOTHX.

Kaace PakooOpasubie. Ctpoenne u Mopdonorus pakooOpasHbIX Ha MPHUMEpPE PEeYHOro
paka. PazHooOpazue pakooOpa3HbIX.

Kaacc Ilaykoo6pa3ubie. CTpoeHre 1 MOpQoJorus naykooOpa3HbIX Ha IMpUMepe nayka-
KpecToBHKa. PazHooOpasue naykooOpas3HbIX.

Kaace Hacexomble. CtpoeHue u BHewHssi Mopdonorus HacekoMmbix. KoHeuHocTn u
pPOTOBBIE ammaparbl HACEKOMbIX. JKM3HEHHBIM LUK HaceKoMbIX. Hacexkomble ¢ HEMOIHBIM
npespauieHreM. Hacexkomble ¢ mnoiHbIM npeBpamieHueM. Kykonka. OCHOBHBIE OTPSbI
HAacEKOMBIX C HEMOJHBIM mnpeBpameHueM: IIpsmokpeuibie, IlomykecTkokpelible, Bmm un
ITyxoenpl.  OTpsiAbl ~ HAacCEKOMBIX € TOJHBIM  MpeBpameHueM:  JKeCTKOKpbLIbIE,
Ilepenonuarokpeuisle, JIBykpbliable, Yenryekpouibie, biaoxu.

Jlabopamopnuie u npakmuueckue padbomul

W3yueHne BHEIIHETO CTPOCHUS U KOHEUHOCTEH pakooOpa3HbIX.

H3ydeHne BHyTpEHHEr0 CTPOSHHs pakooOpa3HOro.

W3y4eHue cTpoeHus pOTOBOIO anmnapara 1 KOHEYHOCTENH HACEKOMOTO.

W3yueHne BHYTPEHHETO CTPOECHHUSI HACEKOMOTO.

M3yueHne BHEIIHErO CTPOEHUS U OMOJIOTUH HACEKOMBIX Pa3HBIX OTPSIOB.



OmnpeneneHre TPEACTABUTENECH Pa3IUYHBIX OTPSJOB W CEMEHWCTB HACEKOMBIX C
UCIIOJIb30BaHUEM OIPEACIUTENCH.

Tun Xopaobie. OCOOEHHOCTH OpTraHU3AIMKN XOPAOBBIX KUBOTHBIX. [[pU3HAKN XOPOBBIX
JKUBOTHBIX: TJIOTKA C )KaOEPHBIMU IIETISIMU, XOpJia, HepBHAs TPyOKa, SHIOCTUIIb, TOCTHATATHHBIN
XBOCT. [10o510CTh T€N1a XOpAOBBIX KUBOTHBIX.

[Toxtun I'onoBoxopaossie. CTpOEHUE U KUZHEAEATEIBHOCTD JIAHIETHHUKA.

Jlabopamopnuie u npakmuueckue padbomul

M3yueHnne BHEIIHET0O ¥ BHYTPEHHETO CTPOCHHUS JAHLETHUKA Ha (PUKCHPOBAHHBIX
npenaparax.

Pa3HooOpa3ue v 3BOJIIOIUA O3BOHOYHBIX )KHBOTHBIX

OO61muit 0030p CTPOEHUS U Pa3BUTHSI IO3BOHOUHBIX KHUBOTHBIX.

®opmupoBanue ckenera. Koctu u xpsmu. OTAenbl Tejla MO3BOHOUYHBIX KUBOTHBIX.
BucnepanbHblii W TyJOBUIUHBIA OTAENbl. (OCHOBHBIE TIpPYIIBl ITO3BOHOYHBIX KHUBOTHBIX.
BecuenrocTHbie U yenrOCTHOPOTHIE. JKabepHbie 1yru, GOpMUPOBAHUE YETIOCTEH.

Oco0OeHHOCTH CTPOEHUS CUCTEM OPraHoB IO3BOHOYHOIO KHBOTHOTo. llojocts Temna.
[TumeBapuTenbHast CUCTEMA. KposeHnocHas cucTema. JpixaTenpHas CUCTEMA.
MetaneppuauanbHas BelIeIUTeNbHAs cucteMa (rmouku). HepBHas TpyOka. OTaensl HEpBHOM
CUCTEMBI.

Hanxkiaacc PrIObBI

Oco0eHHOCTH CTPOEHHSI M OpraHU3alluM PHIO HAa MpUMepe peyHoro okyHs. Yemrys psiO.
Ckenet poi6. CTpoeHHE MUIIEBAPUTEIBHON, KPOBEHOCHOW W BBIICIUTEIBHON cucTeM. JlpixaHue
y pbi0. XKaOper pei0 u xabepubiii anmnapat. Hepsuas cuctema pbid. Opranbl 4yBCTB pBIO.
bokoBasi nmuuusa. XpsimeBbie ppiObl. OCOOEHHOCTH CTPOEHUS M KU3HeNesATebHOCTH. KocTHbIe
puI06L. Jlyuenépolie u nonactenépolie poIObI.

Jlabopamopnuvie u npakmuueckue padomal.

W3yueHne BHEIIHEr0 U BHYyTPEHHETO CTPOCHUS PHIOBI.

N3yuenune ckenera KOCTHBIX U XPSIIIEBBIX PHIO.

N3zyuenue pazHooOpasus psio.

Omnpenenenue Bo3pacta pbI0 MO Yelrye.

Bbixoa M03BOHOYHBIX Ha cymy. AM(puONH, UM 3eMHOBOAHbIE

[TpenmnochbUIKy BbIXO/a MO3BOHOYHBIX Ha cyiry. GopMUPOBaHUE PHIYaKHON KOHEUHOCTH.
OcoOeHHOCTH CTpOEHHsI U OpraHu3aluu am¢puOuil Ha npuMepe TpaBsHOW JArymku. Ckener
am(pubwmii, otmensl mMO3BOHOYHHMKA. [lumeBaputenbHas cucrema y amduouii. CrtpoeHue
KPOBEHOCHOM CHCTEMBI M pa3/ieleHne KpoBH y am¢uOuil (aprepuanbHblii KOHYC). [[pixaHue y
am¢pubmii, posnp yemocTHoro anmnaparta. Koxxunoe npixanue. @opMUpoBaHUE TYJIOBUIIHBIX MOYEK
u ux ocobenHoctu. HepBHas cuctema. Opranbl uyyBCTB. JKHM3HEHHBIH HHKI aM(UOHIA.
['onoBactuk. Heorenus y amdpuOuii u peryssmus meramop@osa. OCHOBHBIE TpYyNIIbl aMpUOUIA.

Jlabopamopnuile u npakmuueckue padbomul

W3ydeHne BHEUTHETO U BHYTPEHHETO CTPOEHUS JIATYIIKU U TPUTOHA.

N3y4eHue ckeneTa JAryLIKy.

N3y4eHne nHANBUAYATBHOTO PA3BUTHUS 36MHOBOIHOTO.

AMHHOTHI. Pentuiinm, nim Ilpecmbikarommuecst

[TpucniocoOneHusl MO3BOHOYHBIX JKMBOTHBIX K Ppa3BUTHIO Ha Cyle. 3apojbllIeBbIe
o0onouku M uX QyHKUUU. OCOOEHHOCTH CTPOEHHMsS M OpPraHM3alUU PENTHIMM Ha mpumepe
npbeITKOM  stiiepuilbl. OCOOGHHOCTH CKeJleTa W KOHEYHOCTeW pentuinuid. ['pyaHas KieTka.
JBuwxenne y pentwimid. IlumesaputenbHas cuctema. KpoBeHocHas cucrema. Kpyru
KpOBOOOpaIleHuss U pas3felieHue KpoBU B IKelyAodke cepaua. J[pixanue penTHIHM.
@dopMHpoBaHUE Ta30BBIX IMOYEK M HMX ocobeHHocTH. HepBHast cucrema. OpraHel 4YyBCTB.
Pa3zmHoxeHue u pazputue pentwinii. OCHOBHbBIE TPYMIIbI PENTHIIHIA.

Jlabopamopuwvie u npakmuueckue padoomot
N3yueHne BHEIIHErO0 U BHYTPEHHETO CTPOCHHS SIIEPULIBI.
N3yueHne ckenera sepuisl.



N3yuenne pasHooOpa3ust MPECMBIKAOIUXCA.

IITuue!

OCOOEHHOCTH CTPOEHUS M OpraHM3allMd MTUI Ha [pUMEpe CH30r0 ToiyOs.
[Tpucnocobnenus ntun k nonéry. Ileprs. PasButne mepa, cTpykTypa nepbeB. THIbI mepbeB.
Ocob6ennoctn B crpoeHuHn ckenera. lleBka, mpspbkka. dopmupoBanue kwiss. OcoOeHHOCTH
CTPOCHHUSI MUIIEBAPUTEIBHON cucTeMbl. CTpOeHHE KPOBEHOCHOM cucteMbl. Pa3nenenue kposu B
cepaue. Kpyru xpoBooOpaienust y ntun. OcoOEHHOCTH JbIXaTeNbHOM cUcTeMbl. Bo3ayiiHble
MEIIKH ¥ napadpoHxu. MexaHu3Mm ABOHHOro neixanus. CTpoeHue HEPBHOM cucTeMbl. Pa3Butue
Mo3zxkeuka. Opuentanus nrtul. Opransl 4yBCTB. BeinenurenbHas cucrema. PasButue nrum.
Crpoenne sitna. @®opmupoBanue sdneBbIXx obOomouek. IloBemenme nrun. TokoBaHHE.
®opmupoBaHue THE3 .

Jlabopamopuwvie u npakmuueckue padoomot

M3y4eHne BHENTHETO U BHYTPEHHETO CTPOEHUS IITHII.

N3ydeHue ckenera NTULBL.

M3y4eHne BHENIHETO CTPOCHUS U IIEPhEBOr0 IOKPOBA ITHILI.

N3yueHne cTpoeHus sina NTUL.

OnpeneneHue NTUL C UCIIOJIB30BAHUEM ONPEACIUTENCH.

MiaexkonuralwIiue

OCOOEeHHOCTH CTPOEHUS U OPraHU3alUM MJIEKONMUTAIOIIUX Ha MPUMEPE JTOMOBOM MBIIIH.
®opmuposanue mepceru. Ctpoenue Bonoca. Tumnsl Bosoc. CanbHble U IOTOBbIE XKele3bl. Ckener
miekonuraronmx. OcoOEHHOCTH CTpOeHMsI cKeleTa KoHeuHocTe. 3yOHas cucrema. CBs3b
3yOHOI cucTeMbl ¢ TUIIOM nuTaHus. PazHooOpasue 3yOHbIX cucteM. [IumeBapurensHas cuctemMa
mitekonuTaoumx. OcoOEHHOCTH CTPOEHUS MUILEBAPUTEILHOW CHCTEMBl Y PAaCTUTEIbHOSIHBIX
miekonutaronmx. CTpoeHne KpoBeHOCHOU cuctembl. Kpyru kpoBooOpamienus. [lpixarenbHas
cucrema. CrpoeHue JErKUX, albBeosisApHOE JbIxaHue. [Juadparma. TynoBUILHBIE MOYKH U
HeppoHb! MileKonuTaommx. OCOOEHHOCTH HEPBHOM CHCTEMBbl MIieKoNmuTaromux. OpraHsl
yyBcTB. Pa3Butne miekonuraromux. @opmupoBanue mianeHTbl. OCOOEHHOCTH IIAlleHTapHOIO
nutanus.  Cucrema  muekonuraronmx.  IlepBo3Bepu.  Cymuarble  MIIEKONUTAOIIKE.
[Tnanentapasie Miaekonuraromue. CoBpeMeHHasi CUCTEMAa MIIEKOIUTAOIINX.

Jlabopamopnbsie u npakmuueckue padomoi

W3ydeHue cTpoeHus yepena v 3yOHON CUCTEMBI Pa3InYHbIX MJIEKOMUTAIOIIHX.

N3yuenne pazHooOpa3usi MICKOUTAIOIINX.

W3yueHne CTpOEHHUsI CKeNeTa MIIEKOIUTAOIINX.

IBOJIIOLUSA M IKOJIOTUS 5 KHBOTHBIX

OBoroIuUs 0€CII03BOHOYHBIX )KMBOTHBIX. DBOJIIOIHS XOPJOBBIX )KUBOTHBIX.

Cpena oOuTtaHMs M 3KOJOrMyeckas HHIIA. DKoyJornyeckue (axkrtopbl. AOHMOTHYECKHE,
Onotuyeckue M aHTpomnoreHHble (akTopbl. OCHOBHBIE HKOJIOTMYECKHE 3aKOHBI. 3aKOH
ONTUMYMa. 3aKOH JJUMUTHUPYIOIIEro (akTopa. 3aKOH HKOJIOTHUECKON WHANBUYaIbHOCTH BUIOB.
[TpucniocoOnenust OpraHu3MOB.

Boanas cpena oburanus. XapakTepucTuka BOAHOHM cpeabl. [ImoTHOCTe M Temmeparypa
BOJIbI. CONIEHOCTh BOAOEMOB. PacTBOPHUMOCTE KHUCIOPO/Aa U YTIJIEKUCIOTO ra3a B Bojie. Mopckue
opranusMmsl. [lnankToH, HeKTOH, OeHTOC. OCOOEHHOCTH CTPOEHMS IUIAHKTOHHBIX OPTaHU3MOB.
[TpucniocoOnenust K *KU3HU B Toiule BoJbl. OCOOEHHOCTH CTPOEHHSI U OMOJIOTUH OEHTOCHBIX
opranu3zMoB. IlpecHoBomHble opranu3mbl. [Ipobrnemsl ocmoperymsiuuu. Ilpucnocobnenus
OpPraHM3MOB K JKA3HM B MOPCKOM M TIIPECHOM BOJ€. BTOpPHUYHOBOAHBIE OpPraHU3MBI.
@®opMupoBaHUE TUNIABHUKOB U IIABATEIbHBIX IIEPEIIOHOK.

HazemHuo-Bo3aymHas cpempa oOutaHus. XapaKTEepUCTHKA HA3€MHO-BO3IYITHOW CpEabl
oOutanus. [IMOTHOCTE M BIQXXHOCTH CpeJibl. BBIX0/1 )KMBOTHBIX Ha cyiry. [IpuMeps! ananTanuii
Ha3€MHBIM YCJIOBUSAM oOuTaHMsl. POPpMHUPOBAHUE JIETKUX, MATBIIUTHEBBIX COCYI0B U KyTHKYJIbI Y
yneHucToHOTuX. @opMupoBanue KoHeyHocTei. OCOOEHHOCTH IbIXaHMs M BOJHOrO OanaHca y
HA3€MHBIX OPraHM3MOB. AJAnTalMM K IMOJNETYy Yy NTHL, HACEKOMBIX M PYKOKpbUIbIX. IIpaBuio
Annena. IIpaBuno beprmana.



[TouBenHnass cpema oOuTaHuA. XapakTEPUCTHKAa TIOYBCHHOM CpeIbl  OOMTaHUSI.
Oco0eHHOCTH CTPOCHHUS M a/IalTalliU MOYBEHHBIX OPTaHU3MOB. AJJaNTAllMHA KOJIbYaThIX YepPBEH,
HACEKOMBIX M MO3BOHOYHBIX )KMBOTHBIX K TOUYBEHHOM cpejie 0OUTaHus.

OpranusMeHHas cpena oburtanusi. XapaKTepUCTHKA OPTaHU3MEHHOW CpeIbl OOWTaHUS.
[TpucnocoGeHust OPraHu3MOB K Mapa3uTu3My. B3anMooTHOIIEHHs Tapa3uT—xo3suH. [lapa3suTs
W Tapa3suTOMJbl. ODKTONApa3uThl W HHAONApa3uthl. [lapasutuueckue IUIOCKHE, KPYTJIbIE,
KoJpyaTele uyepBu. llapazutnueckue uneHuctoHorue. @OpMHUpPOBAHUE MPUCOCOK M KPIOYBEB.
dopMHUpPOBaHUE IJIOTHBIX OKPOBOB. PeIyKIHsi CEHCOPHBIX OPTraHOB U APYTHUX CUCTEM OPTraHOB.

Jlemoncmpayuu XUBBIX JKUBOTHBIX, 4YydYel, KOJUIEKUMH, pa3laTO4HOro Marepuaa,
MYJISDKEH ¥ MoJened, Tabmul, claiiioB, BUaeoPmIbMOB U caiiToB HTEpHETa, TOKA3bIBAIOIINX
MPUCTIOCOOICHHOCTh KUBOTHBIX K YCIOBUSM Cpelbl OOWTaHWSA, LIEIM M CETH NHUTAHUA B
IKOCHCTEMAX, PACIIPOCTPAHEHUE KUBOTHBIX B MPUPOIHBIX 30HAX 3eMIIH, TeorpauuecKux KapT
(>KMBOTHBIN MUP 3eMJIN).

Jlabopamopuwvie u npakmuueckue padoomot

W3y4eHue npupoHOTO COOOIIECTBA: COCTaBa U CTPYKTYPHIL.

DKCKypCHSs WIH BUACOIKCKYPCHSL.

Ce30HHBIE ABJICHUS B )KU3HU KUBOTHBIX.

/KMBOTHBIE M YeJI0BEK

Bo3zzeiicTBue yenoBeka Ha KUBOTHBIX B IPUPOJE: NMPAMOE U KOCBEHHOE. [IpombIciioBbIe
JKUBOTHBIE (pBIOOJIOBCTBO, OXOTa). BemeHue mpombicia >KUBOTHBIX HAa OCHOBE HAYYHOTO
noaxoaa. OpoMallHMBaHUE >KUBOTHBIX. JlMKME Mpeakyu IOMalHUX KUBOTHBIX. Cenekuus.
[Toponst. UckycctBennsiii ot60p. KoHTpacTHBIE (POPMBI KHBOTHBIX MO OJHOMY U TOMY K€
MPU3HAKYy B Npeaenax ogHoro Buaa. KnonupoBanue kMBOTHBIX. KileTouHbIE, XpOMOCOMHBIE U
FeHETUYECKHE TEXHOJOTUH B CO3/IaHUH HOBBIX MOPOJI CEMbCKOX035UCTBEHHBIX )KUBOTHBIX.

3HauYeHHE IOMAlIHUX JKUBOTHBIX B JKU3HU 4esloBeKa. JKMBOTHBIE CEIbCKOXO035HCTBEHHBIX
yroawii. [ITuneBoactBo. XKuBoTHOBOICTBO. PacmpocTpanéHHble HH(EKIIMOHHBIE 3a00JIeBaHUS Y
JIOMAIITHUX JKABOTHBIX. DMU300THH. [[pUHIHMIBI MTPOPUITAKTHKH U JICUEHUS PACTIPOCTPAHEHHBIX
WH(PEKIIMOHHBIX 3a00JIeBaHUH JOMAITHUX KUBOTHBIX. JKUBOTHBIC-BPEAUTEIH, METOABI OOPHOBI C
YKUBOTHBIMHU-BPEIUTEIISIMH.

'opon kak cpena oburtaHus, co3qaHHas 4enoBeKOM. CHHAHTPOMHBIC BHJBI KHUBOTHBIX.
Apnantanus JKMBOTHBIX B YCIOBHSIX Topojaa. BoccTaHOBIEHWE YHCICHHOCTH PEIKUX BHJIOB
JKUBOTHBIX: 0c000 oxpaHsemble npuponnsie Tepputopun (OOIIT). buocdhepHsie pesepBatsl.
Kpachas kaura >xuBoTHBIX Poccuu. Mepbl COXpaHeHHS M1 BOCCTAHOBJICHHSI )KUBOTHOT'O MHPA.

Jlemoncmpayuu dyden, KOJIEKIMHA, TaONWIl, CIaiI0B, BUACOPUILMOB U CalTOB
WNHTepHeTa, MOKa3bIBAIOIINX OXPAHSIEMBIX M MMPOMBICIOBBIX KHBOTHBIX, CIIOCOOBI PHIOOJIOBCTBA,
OXOTHI, aKKJIMMaTU3alUH U pa3BelEeHMS  JIOMAIlHUX  JKUBOTHBIX, JKUBOTHBIX
CEJIbCKOXO03SMCTBEHHBIX YTOJIUN, CIOCOOBI OXpPaHbl PEIKUX KHBOTHBIX, MPUBIICYCHUS U OXPAHbI
’KUBOTHBIX TOpPOJIA.

Jlabopamopnuie u npakmuueckue padbomul

N3yueHne HaceKOMBIX-BpeIUTENeH CENbCKOX035IMCTBEHHBIX KYJIBTYD.

HaGmronenus 3a nTuiiaMu B TOPOJICKOM cpejie.

2. Coneprxanue y4eOHOIro npeiMeTa, Kypea
buonorus. 9 xnacc (68 acos, 2 yaca B HEJIETIO).

Pa3nen 1. Beenenne. buosiorus B cucreme Hayk (3 4.)
buonorus kak Hayka. Mecto OHMONIOTHU B CUCTeMe HayK. 3HauU€HHE OMOJOTHH JJIs TOHUMAaHUS
HAy4YHOW KapTUHBI MHpa. MeTonbl OWOJOTHYECKUX HCccleqoBaHUU. [loHITHE («KU3HBY.
CoBpeMeHHbBIE HayYHBIC TIPEIICTABICHUS O CYITHOCTH KU3HU. 3HAUCHHE OMOJIOTUIECKON HAYKHU B
JeSITEIbHOCTH YyeJioBeKa.
JleMOHCTpAUU: TIOPTPETHI YUEHBIX-0M0JI0roB; cxeMa «CBsi3b OMOJIOTHH C APYTUMH HAYKaMK.
Pa3nen 2. OcHOBBI HUTOJIOTMH - HAYKH 0 KieTke (13 u.)



[Ipeamer, 3amaun M METOIbBI HCCIAENOBAHUSA LUTOJOTMM KaK Hayku. VcTopusi OTKpbITUA U
U3ydeHHs KIEeTKH. OCHOBHBIE TOJIOKEHMS KJIETOYHOM TEOpUHU. 3HAYEHHE IMTOJIOIMYECKHX
UCCJIEIOBaHUM U1 pa3BUTHUS OMOJIOTUU M JPYTHX OUOJIOIMYECKUX HAayK, MEIUIUHBI, CEIbCKOTO
XO035ICTBA.

Knetka xak cTpykTypHas U (QyHKIHMOHAIbHAS €AMHUIA KUBOT0. XUMHUYECKUN COCTAaB KIIETKU.
OcHOBHBIE KOMITOHEHTHI KieTku. CTpoeHue MemOpaH u sanapa, ux ¢yHkuuw. lluromnasma u
OCHOBHBbIEe opraHouipl. Ux QpyHKIMU B KIIETKE.

Oco0eHHOCTH CTPOCHUS KIETOK OaKTepuil, rpuOOB, >KUBOTHBIX M pacTeHuil. Bupycsl.

OOmeH BellecTB M MpeBpallieHus 3Heprus B kieTrke. CrocoObl MOMy4YeHHs] OpraHHYeCKHX
BEIIECTB: aBTOTPOPBI 1 rerepoTpodsl. DoTocHHTE3, €r0 KOCMUYECKas poiib B buocdepe.
buocunre3 OenkoB. Ilomsarue o rene. JIHK - uCTOYHMK TreHeTHYEeCKON WHQpOpMAIIUHU.
['eneTnueckuii kox. Marpuunblii mpuHIUn 6uocunTe3a 6enkoB. O6pasoBanue PHK no marpuie
JHK. Perymnsimus 6unocunresa.

ITonsTHE O rOMEOCTa3e, peryJisius IPOLECCOB IPEBPALICHUS BEILIECTB U YHEPTUH B KIIETKE.
JleMOHCTpalMM: MUKpOIIpenapaTbl KIETOK PacTEeHUH W JKUBOTHBIX; MOJEINb KJIETKH; OIbITHI,
wuttoctpupytonme mporecce (orocunreza; monenmu PHK u JIHK, pasnuusabix Monekyn u
BUPYCHBIX YaCTHUIl; CXeMa ITyTel MeTaboIr3Ma B KJIeTKe; MOJIeb-anuinKkanus « CHHTe3 0enKay.
JlaGopaTopHbie padoThbI:

CtpoeHue »yKapUOTHUECKHUX KJIETOK y pacTeHUll, >KUBOTHBIX, IPUOOB M MPOKAPHUOTHUECKHUX
KJIETOK Y OaKTepHiA.

Pazjnen 3. PazMHoKeHHe M HHANBUYAJIbHOE Pa3BUTHE (OHTOreHe3) OPrannu3moB (7 4.)
CamoBocnpou3BeicHHE - BceoOIee CBOMCTBO >KUBOTO. DOpMBI pa3sMHOKEHHsSI OPTaHU3MOB.
becrionoe pa3smHokeHUE U ero Tumbl. MUTO3 Kak OCHOBa OECHOJIOTO0 Pa3MHOXKEHHS U POCTa
MHOTOKJIETOYHBIX OPTaHU3MOB, €r0 OMOJIOTHYECKOE 3HAYCHHUE.

[TonoBoe pasmHOxkeHue. Meio3, ero OHOJOrMYecKoe 3HAaueHUe. buonornyeckoe 3HaueHUE
OIUIOJOTBOPEHHUS.
[ToHsiTe MHIMBUYaTLHOTO PAa3BUTHS (OHTOTE€HE3a) Y PACTUTENbHBIX U KUBOTHBIX OPraHU3MOB.
Henenue, poct, auddepeHunanuss KIETOK, OpraHOTeHe3, pa3MHOXKEHHE, CTapeHHe, CMEPTb
ocobeil. BiusHue hakTopoB BHELIHEHN Cpe/bl Ha pa3BUTHUE 3apO/IbIa. Y POBHH MPUCTIOCOOIEHUS
OpraHu3Ma K U3MEHSIOIUMCS yCIOBHM.
JleMOHCTpaluM:TaOINLIbI, WUTIOCTPUPYIONINE BUIBI OECIONOro M IOJIOBOTO Pa3MHOXKEHUS,
HMOPHOHAIBHOTO U MOCTIMOPHUOHATIBHOTO PAa3BUTHUS BBICIIUX PACTEHHM, CXOJICTBO 3apOJIbIIIeH
MO3BOHOYHBIX JKHUBOTHBIX; CXEMbI MUTO3a M MEH03a.

Paznen 4. OcHoBbl reHeTuxku (11 4.)
['enernka kak oTpaciib OMoJoru4yeckoi Hayku. Mcropus pa3BUTHS F€HETUKH. 3aKOHOMEPHOCTHU
HaCcJIeJIOBaHMsI MPU3HAKOB JKMBBIX OpraHu3MoB. Pabotel I'. Menzaens. MeToasl Hcciael0BaHUs
HACJIEICTBEHHOCTHU. | MOpuI00THYecKuil METO ] U3yUeHUs HacleACTBEHHOCTH. MOHOrnopuaHoe
CKpellMBaHME. 3aKOH JOMUHUpPOBaHUA. 3akoH paculerieHus. IlomHoe U HemonHoe
JOMHUHHUPOBaHME. 3aKOH YHCTOTHI raMeT U €ro LUTOoJIoTHYecKoe oOocHOBaHue. DeHOTHN U
reHOTUIl. ['eHeTHuyeckoe ompenesieHue Ioja. I'eHeTndeckas CTPYKTypa IIOJIOBBIX XPOMOCOM.
HacnenoBanue nmpu3HAaKoOB, CHEIUIEHHBIX C IMOJIOM. XPOMOCOMHAs TE€OPHsI HACJIEICTBEHHOCTH.
['eHOTHI KaK LIEJIOCTHASI CUCTEMA.
OcHoBHBIE (HOPMBI M3MEHUMBOCTU. ['eHOTMMHUYecKass W3MEHYMBOCTh. Mytamuu. IlpuuuHbl U
4acToTa MYyTallUil, MyTareHHble (akTOpbl. DBOJIOLMOHHAS poib MyTauuid. KomOumHaTHBHAs
M3MEHYUBOCTh. BO3HHMKHOBEHHE pa3IUYHbIX KOMOHMHAIM T€HOB M MX pOJIb B CO3JaHUU
TeHETUYECKOTr0 pa3zHooOpas3ust B Ipejesax BHJa. DBOJIOLMOHHOE 3HAYeHHE KOMOMHATHBHOM
u3MeHuuBocTU. deHoTunuueckas, Wi MoAW(UKAIMOHHAs, M3MEHYUBOCTh. Poib ycnoBuit
BHEIIHEW Cpenibl B pa3BUTHU U IIPOSBICHUM IPU3HAKOB U CBOMCTB.
JleMOHCTpaLUM: MOJEIU-ANIUIMKALNY, WUIIOCTPUPYIOIINE 3aKOHBl  HACJEICTBEHHOCTH,
IEPEKPECT XPOMOCOM; DPE3YJbTaThl ONBITOB, MOKA3bIBAIOIIMX BIMSHUE YCIOBHH Cpeabl Ha
U3MEHYUBOCTh OPraHuW3MOB; TrepOapHble MaTepHalibl, KOJUIEKIUH, MYJSKH TUOPHUIHBIX,
MOJIMIUIOUHBIX PACTEHUM



IIpakTnyeckmne padoThl MO PEUICHUIO TEHETUYECKUX 3a/1a4

Pasnen 5. I'eneTnka 4esnoBeka (2 4.)

Metonsl W3ydeHUsT HACJIEICTBEHHOCTH 4YeloBeKa. [eHeTnyeckoe pasHooOpa3ue dYeloBeKa.
['eneTnueckne OCHOBBI 370pOBbsA. BiMsiHME cpeapl Ha TE€HETHYECKOE 3/I0POBHE YEJIOBEKa.
['enetnueckue 6one3uu. ['eHOTHI U 30POBBE YEIIOBEKA.
JleMOHCTPAIMK: XPOMOCOMHBIE aHOMAJIMH Y€JIOBEKa U UX (PEHOTHUITUICCKUE TTPOSIBIICHHUS.

Pa3nen 6. OcHoOBBI cejleKIUU M OMOTEXHO0JI0THH (3 4.)
3agaum M METONbl CeJIeKUMM. ['eHeTHKa Kak Hay4yHas OCHOBa CEJIEKIUH OpPraHUu3MOB.
JlocTrKeHns: MUPOBOW U OT€YECTBEHHOM CEJICKIUH.
JleMOHCTpanMi: pacTeHHs, TepOapHble HK3EMIUIPBI, MYJBSDKH, TaOnuiel, (ororpadun,
WLTIOCTPUPYIOIIHNE PE3YIbTAThI CEICKIITMOHHON paOOThI; MTOPTPETHI CEIEKIIMOHEPOB.

Pazgen 7. IBosonuonHoe yuenue (7 4.)

Yuenue 00 3BONIONUU oOpraHuyeckoro mupa. Y. JlapBUH - OCHOBOIIOJIOKHHMK YyueHUS 00
ABOJIIONMU. J[BHKYIIIME CUIIBI U PE3YJIBTATHI SBOJIIOIUHU. Y CII0)KHEHUE PACTEHUM U KUBOTHBIX B
npoluecce 3BoJOUMU. buonoruueckoe pazHooOpazue Kak OCHOBA YCTOMUMBOCTH Ouochepsl,
pe3yabTaT 3BoJtoIHH. CyIIHOCTH 3BOJIIOIIMOHHOTO MOJIX0/1a K U3yUYE€HHIO )KHUBBIX OPTraHHU3MOB.
Bun. Kpurepun Buma. BumooOpazoBanue. Ilonsarue wmwukposBotonuu. IlomynsinonHas
cTpykTypa Buaa. [lonmynsmus kak 3jieMeHTapHasi SBOIOLMOHHAs eAuHUIA. DaKTOPBI HBOIIOIUN
U X XapaKTepPUCTHKA.
JIBIKyIIIME CUIIBI M pE3YJIbTaThl SBOJIOLINH.
EctectBenHblii oTOOp - JABWXKYyIIash M HampaBisomias cuwia »Bojonud. boppba 3a
CYLIECTBOBAaHME KaK OCHOBa €CTeCTBEHHOro oroopa. Pomp ecrectBeHHoro orbopa B
(GbopMUPOBAHUN HOBBIX CBOMCTB, MPU3HAKOB U HOBBIX BUJIOB.
Bo3HuKHOBEHHE aganTanuii 1 UX OTHOCHTEIBHBINA XapakTep. B3auMonpucnocoO0IeHHOCTh BUIOB
KaK pe3yJIbTaT JEHCTBHSI €CTECTBEHHOTO 0TOOpA.
3HaueHue 3HAHUNW O MHKPOABOIIOLMU JJISl YIPABICHUS MPUPOAHBIMU MOMYJISIIUSIMHU, PEIICHUS
po0JIEM OXpaHbI MMPUPOJIBI M PATMOHATBFHOTO TPUPOIOTIONH30BAHHUS.
[Tonsitue o makposBomonuu. COOTHECEHHE MUKPO- U MAaKPOABOJIIOLUU. Y CIIOKHEHUE PACTEHU
W KUBOTHBIX B TIPOIIECCE dBOJIONMH. bromornueckoe pazHooOpas3ne Kak OCHOBA yCTOWYHUBOCTH
O6uocdepsl, pe3ynbTaT SBOJIOLUH.
JleMOHCTpanii: >KWBBIE PACTEHUS W IKUBOTHBIC, TrepOapHbIE SK3EMIUIAPHl W  KOJJICKIIUH
JKUBOTHBIX, TIOKA3bIBAIOIINE WHIWBUIYAIbHYI0 W3MEHUMBOCTH W pasHooOpa3ue COpToB
KyJbTYpPHBIX PAacTeHWH W TIOpOA  JOMAIIHUX JKUBOTHBIX, a TakXke pe3yibTaThl
MPUCTIOCOOICHHOCTH OPTaHU3MOB K Cpe/ie OOMTaHUs U Pe3ylbTaThl BUAOOOPA30BAHUS; CXEMBI,
WUTFOCTPHUPYIONIHE TPOIECChl BUI000pa30BaHUsS ¥ COOTHOIICHHE IyTEH MPOTrPECCUBHOMN
OMOJIOTUYECKON IBOIIOLIUU.
JlabopaTopHas paGora:
W3ydenne nmpucrnocoO0IeHHOCTH OPraHu3MOB K cpejie OOuTaHUs.

Pa3jen 8. Bo3HuKkHOBeHMe U pa3BUTHE KU3HU HA 3emJie (6 4.)
B3rnsapl, TunoTe3sl U TEOPUU O MPOUCXOKACHUU KU3HU. OpraHuyeckuil MUp Kak pe3ysbTaT
sBosonnu. Vlctopus pa3BUTHS OPraHUYECKOTO MHUpPA.
JleMOHCTpPAIMM: OKAMEHEJIOCTH, OTHEYaTKM PACTEHUH M JKUBOTHBIX B JIPEBHUX NOpPOAax;
PENPOYKIIMKA KapTHH, OTpaKaIMMX (Giopy U dhayHy pa3IdudHbIX P U MIEPHUOIOB.

Paznen 9. B3anmocBsi3u Opranu3mMoB M OKpYy:kamwieii cpeabl (16 4.)
Oxpyxaromas cpefa - UCTOYHHUK BEIIECTB, PHEPTUU U HMH(POpMAIMU. DKOJOTHs, KaK HayKa.
Bnusinue »skonormueckux (QakTopoB Ha oOpraHu3mbl. [IpucnocobieHuss OpraHusMoB K
pa3NUYHBIM SKoJIorHdeckuM QaktopaM. I[lomymsmms. Tumbel B3auMOACHCTBHS TOMYJISLHMIA
Pa3HBIX BUAOB (KOHKYPEHIIHSI, XUIITHUIECTBO, CUMOMO03, TTAPa3UTH3M ).



OKOCHUCTEMHAas OpraHu3alus >KUBOM MPHUPOABI. DKOCUCTEMBbL. PoJib TPOM3BOIUTEIIEH,
noTpeOuTeNe n pa3pyuInTenel OpraHn4eckruxX BELIECTB B IKOCUCTEMAX U KPYTOBOPOTE BEIIECTB
B nipupojie. [Iumesslie cBsa3u B akocucteme. OCOOEHHOCTH arpo3KOCHUCTEM.

Buocdepa - rnobampHas skocuctema. B.M. BepHaackuii - OCHOBOINOJIOKHUK YYEHHUS O
ouochepe. Ponp demoBeka B Ouocdepe. Dkojormdeckue MpoOJIEeMbl, UX BIUSHUE Ha JKU3HB
yesoBeka. [locnencTBus AesITENbHOCTH YENOBEKAa B 3KOCHUCTEMAX, BIMSHHME €ro IMOCTYNKOB Ha
JKUBBIE OpPTraHU3MbI U SKOCHUCTEMBI.

JleMoHCcTpanuu: TaOIHIIbI, WITIOCTPUPYIOIINE CTPYKTYpPY OHOC(hEphl; cXxemMa KpyroBopoTa
BEIIECTB U MPEBPALLEHUS SHEPTUU B Orochepe; cxeMa BIHSHUS X03HCTBEHHON JAesITeIbHOCTH
YeNoBeKa Ha MPUPOJLY; MojAeb-anuinKanus «brocdepa u 4enoBek»; KapThl 3a1I0BETHUKOB
Poccun.

IIpakTyeckue padorsl: Pemenue Bornpocos OI'D.

[INIAHMUPYEMBIE PE3VJIbTATBI OCBOEHU A ITPOI'PAMMBI I10 BUOJIOI'NU HA
YPOBHE OCHOBHOI'O OBILEI'O OBPA3OBAHUS (BA3OBEIM YPOBEHE)

OcBoenune yqe6Horo npeamMceTa «buomorns» Ha YPOBHE OCHOBHOI'O O6IJ_[CFO O6paSOBaHI/IH
JOJIXKHO o0ecreuynTh AOCTHIKCHUC CIICAYIOIIUX O6y‘~IaIOIJ_II/IMI/ICSI JIMYHOCTHBIX, MCTAIIPECAMCTHBIX
U IPCIAMCTHBIX PE3YyJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATbBI

JIM4HOCTHBIE pe3yJabTaThl OCBOCHHUS IPOrPaMMbl O OHOJOTMM OCHOBHOI'O OOLIEro
00pa30BaHus JIOJKHBI OTpa)kaTb TOTOBHOCTh OOYYAlOIIMXCS PYKOBOJCTBOBATHCS CHCTEMOMN
MO3UTHBHBIX LIEHHOCTHBIX OPUEHTAILMI M PaCIIMPEHHE OIIbITa JACATEIBHOCTH HA €€ OCHOBE U B
IIPOLIECCE peaIN3allM OCHOBHBIX HAIPaBJIECHUI BOCIUTATENIBHOMN IEATEIBHOCTH, B TOM YHCIIE B
YacTH:

1) rpaaaHCKOro BOCIIMTAHMS:

FOTOBHOCTh K KOHCTPYKTUBHOM COBMECTHOW JI€ATENbHOCTH TIPU  BBIIOJHEHUU
UCCJIEIOBAaHUM U IPOEKTOB, CTPEMJIEHHE K B3aMMOIIOHMMAHMIO U B3aUMOIIOMOILY;

2) NATPHOTHYECKOTO BOCTIUTAHUS

OTHOIIIEHHE K OMOJIOTMH KaK K BaXKHOM COCTAaBIIAIONIEH KyJBTYpBI, TOPJIOCTh 3a BKJIA[
POCCHUHCKHX M COBETCKUX YUYEHBIX B pa3BUTHE MUPOBOI OMOJIOTMYECKOI HayKH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

TOTOBHOCTh OLIEHMBATh MOBEJECHUE U MOCTYIKH C MO3UIMH HPABCTBEHHBIX HOPM M HOPM
HKOJIOTUYECKOM KYJIBTYpBI;

IMOHUMaHNE 3HAYMMOCTH HPABCTBEHHOI'O ACIEKTA JIEATEIIbHOCTH YeJIOBEKa B MEJULIMHE U
Ouosoruu;

4) 3CTeTHYECKOT0 BOCTIMTAHMS

MOHUMaHHE POJIK OUOJIOTUH B (POPMUPOBAHUH ICTETUUECKON KYJIbTYpPbI TUUHOCTH;

5) pu3uueckoro  BocnmuTaHMs, (POPMHUPOBAHUS  KYJbTYPbl  3I0pPOBbS W
3MOLMOHAJIBHOIO 0J1IAr0NoJIy4ns:

OTBETCTBEHHOE OTHOLIEHHE K CBOEMY 3/I0POBbIO U YCTAaHOBKA Ha 370POBbIN 00pa3 >KHU3HU
(3mopoBoe mHUTaHuE, COOTI0IEHUEe TUTUEHNYECKUX MPaBUI U HOPM, cOAaHCUPOBAHHBIM PeXKUM
3aHATHH U OTABIXA, peryJisgipHas (pu3ndecKasi akTUBHOCTB);

OCO3HAHME IOCIEACTBUI M HENPHUITHE BPEIHBIX NPUBBIYEK (YMOTpeOJICHHE AIKOTOJ,
HapKOTHKOB, KypeHHEe) 1 UHBIX (opM Bpena 11l PU3MIECcKOro U MCUXUYECKOTO 37J0POBbS;

coOoiIeHre TpaBuil 0E30MacCHOCTH, B TOM YHCJIE HABBIKM O€3011aCHOTO TOBEACHHUS B
MIPUPOJIHON CpeliE;



C()OPMHPOBAHHOCTh HaBBbIKA peQUIEKCUU, YIPABICHHE COOCTBEHHBIM 3MOIMOHAIBHBIM
COCTOSIHHEM;

6) TPy10BOT0 BOCTIMTAHUS

aKTHUBHOE y4YacTHE€ B PELICHHM MPAKTHMYECKUX 3a7ad (B paMKax CeMbH, 00pa30BaTEIbHOM
OpraHu3aliK, HACEJICHHOTO IyHKTa, Kpas) OMOJOrMYeCKOW U HKOJIOTMYECKO HaIlpaBIE€HHOCTH,
MHTEpEC K MPAKTUYECKOMY M3YUEHUIO Podeccuii, CBA3aHHBIX C OMOIOTHEH;

7) IKOJIOTHYECKOT0 BOCTTUTAHUS

OpPHEHTAIlMsI HAa TPUMEHEHHE OMOJOTMYECKUX 3HAHMM MpPHU PELIeHHH 3a7ad B 00JacTu
OKpY KarolleH Cpenbl;

OCO3HAHUE PKOJIOTUYECKUX MTPOOJIEM U IIyTEH UX PEILICHUS;

TFOTOBHOCTB K yYaCTHUIO B IIPAKTUYECKOM AEATEIbHOCTU YKOJIOTUYECKOM HAIIPABJICHHOCTH;

8) HeHHOCTH HAYYHOT'O TIO3HAHHUS:

OpUEHTAlMs] HAa COBPEMEHHYI0 CHCTEMY Hay4HbIX MPEICTaBICHUA 00 OCHOBHBIX
OMOJIOTMYECKUX 3aKOHOMEPHOCTSIX, B3aMMOCBS3SIX YEJIOBEKAa C IMPUPOJHOH M COLHUAIbHON
cpenoit;

MOHUMaHHE POJIM OMOJIOTUYECKOH HayKH B (POPMUPOBAHMH HAYYHOTO MHUPOBO33PEHHUS;

pa3BUTHE Hay4yHOH JH0003HATEIBHOCTH, MHTEpeca K OUOJOrMYecKOl HayKe, HaBBIKOB
HCCJIEA0BATEIBbCKON IEATEIIbHOCTH;

9) ananTanuu  00y4yamomIerocsi K HM3MEHSIOIMMMCH YCJIOBHSM CONHMAJBHOH W
MPUPOJTHOM Cpe/bl:

aJlcKBaTHas1 OLIEHKA U3MEHSIOINXCS YCIOBHM;

IPUHATHE pelleHNs (MHAUBUAyalIbHOE, B TIpPYyNIE) B M3MEHSIOIUXCA YCIOBHUAX Ha
OCHOBAHMU aHaJM3a OMOJIOrMYECKONH HHPOpPMALINY;

IUIAHUPOBaHHUE JCWCTBUII B HOBOM CHUTyallud Ha OCHOBAaHWUHM 3HAHUN OMOJOTHYECKUX
3aKOHOMEPHOCTEM.

METAIIPEAMETHBIE PE3YJIbTATDBI

MeranpeamMeTHbIE pe3yJabTaThl OCBOCHHSI TIPOTPAMMBI MO OHMOJIOTHH OCHOBHOTO OOIIEro
o0Opa3oBaHUs, IODKHBI OTpaKaTh OBJAJICHHWE CIEAYIONUMHU YHUBEPCAIBLHBIMH yUeOHBIMU
JNIEUCTBUSIMU:

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eiicTBUS

1) 6a3oBble JIOTUYeCKHUE AeiCTBUS:

BBISBJISITh M XapaKTepU30BaTh CYIIECTBEHHBbIC MPHU3HAKKM OHOJIOTHUECKUX OOBEKTOB
(s1BIIEHU);

YCTaHABIIMBATh CYIIECTBEHHBI MPHU3HAK KIAacCU(UKAIMKA OUOIOTUYECKUX OOBEKTOB
(sSIBJICHUH, TMPOIIECCOB), OCHOBAHHS Il OOOOIEHWUS W CPAaBHEHHS, KPUTEPHUU TPOBOIUMOTO
aHaIu3a;

C y4€TOM TMPEeIOKEHHONH OHOJIOTMYECKOW 3aJadd  BBISBIATh 3aKOHOMEPHOCTH U
MPOTUBOPEYHS] B paccMaTpUBaeMbIX (QakTax W HAOMIOACHHSIX, MpeasiaraTb KPUTEPUU s
BBISBJICHUS 3aKOHOMEPHOCTEN U TPOTUBOPEUUI;

BBISBJIATH Ne(UIUTH UH(OOPMAIIMU, JAHHBIX, HEOOXOIUMBIX JIJISl PEIICHHs TOCTABICHHON
3a]auH;

BBISBJISITH MPHUYMHHO-CJICJICTBEHHBIC CBS3M TPHU M3yYCHUU OUOJIOTUYCCKUX SIBJICHHA U
MIPOLIECCOB, JIENIaTh BBIBOJIbI C UCIIOJIb30BAHUEM JETYKTUBHBIX U MHAYKTUBHBIX YMO3aKIIOUCHUH,
YMO3aKIIOYCHHI TT0 aHAJIOTHH, (POPMYITHUPOBATH TUIIOTE3BI O B3AUMOCBSI3AX;



CaMOCTOSITEJIbHO ~ BBIOMpAaTh CHOCOO  perieHuss y4eOHOW OWOJOTHYEeCKOM  3amaduu
(cpaBHMBaTh HECKOJBKO BAapHAHTOB pEIICHHS, BBIOMpATh HauOoJee MOAXOIANINN C y4ETOM
CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPUEB).

2) 6a30BbIe HCCJIEA0BATENbCKHE AeHCTBUSI:

MCIIOJIb30BaTh BOMPOCHI KaK UCCIIEI0BATEIbCKUI HHCTPYMEHT MO3HAHHUS;

(bopMyJIUPOBATh BOIPOCH], (PUKCHUPYIONINE pPa3pblB MEXKIY PEATbHBIM M JKEIaTeIbHBIM
COCTOSTHUEM CHUTYyalllH, 00BEKTa, 1 CAMOCTOATEIBHO YCTAaHABIUBATH HICKOMOE U JIaHHOE;

(dbopMUpOBATh TUTIOTE3Y 00 HCTUHHOCTH COOCTBEHHBIX CYXJICHUMN, apryMEHTUPOBATH CBOIO
MO3UINI0, MHEHHE;

IIPOBOAMTH II0 CaMOCTOSITEIbHO COCTaBICHHOMY IUIaHy HaOJIIOJEHHE, HECII0KHbII
OMOJIOTUYECKHUI IKCIEPUMEHT, HEOOJBIIOE HCCIEAOBaHUE IO YCTAaHOBICHUIO OCOOEHHOCTEN
Ouosornyeckoro o0beKkTa (mpouecca) U3y4YEHHs, NPUYMHHO-CICJICTBCHHBIX CBSI3€H W
3aBUCUMOCTEH OMOJOTHYECKUX 00BEKTOB MEXKTy COOOM;

OIICHMBAaTh Ha MPUMEHUMOCTh M JIOCTOBEPHOCTh HH(OPMAIUIO, IMOJYYCHHYIO B XOJE
HAOJIO/ICHUS U SKCIIEPUMEHTA,

CaMOCTOSITENILHO (POPMYIUPOBATH 0OOOIIEHUSI U BBIBOJBI IO PE3yJIbTaTaM MPOBEIEHHOTO
HAOJIO/ICHUS, SKCIIEPUMEHTA, BJa/leTh MHCTPYMEHTAMU OLIEHKH JOCTOBEPHOCTH MOJYyYEHHBIX
BBIBOJOB 1 0000IIEHNI;

MIPOrHO3MPOBATh BO3MOXKHOE JalbHEHIee pa3BUTHE OUOJIOTMYECKUX MPOLECCOB U UX
MOCIICACTBYS B AaHAJIOTMYHBIX WJIH CXOJIHBIX CUTYAIIHSIX, @ TAK)KE BBIIBUTATH MPEIANOI0KEHUS 00
UX Pa3BUTUU B HOBBIX YCJIOBUSAX M KOHTEKCTaX.

3) paGora ¢ unopmaumeii:

MPUMEHSTh pa3IUYHbIe METOJbl, MHCTPYMEHTHI M 3ampoChl INPU IIOUCKE H OTOOpe
Ouosornyeckoil MHPOPMALUU WM JAHHBIX U3 UCTOYHUKOB C YYETOM NPEATIOKEHHON y4ueOHOM
OHMOJIOTrMYECKOH 3a1a4uu;

BBIOMpaTh, AHAIM3UPOBATH, CHUCTEMATH3UPOBATH M HHTEPIPETHPOBATH OHMOIOTUYECKYIO
WH(POPMAITHIO PA3IMYHBIX BUIOB U (hOPM IIPEICTABIICHHSI,

HAXOJUTh CXOJHBIE apTyMEHTHI (MOATBEPKAAIOIINE HIIM OMPOBEPraloIlue OJHY U Ty Ke
UJICE0, BEPCHUIO) B PA3IMIHBIX HHPOPMAITMOHHBIX UCTOYHHKAX;

CaMOCTOSITENILHO BBIOMpaTh ONTUMANBHYIO (OpMy TMpeAcTaBileHUs HWHOOpPMALUUA H
WLTIOCTPUPOBATE peliacMble 3a]jaui HECIIOKHBIMU CXEMaMH, JHarpaMMaMH, WHOW Tpadukoi u
UX KOMOUHAIMSIMU;

OIICHUBATh HAJEKHOCTh OHMOJIOTHYECKON WH(OPMAIUH 10 KPUTEPHUSAM, MPEUIOKCHHBIM
y4HUTETIeM WU CPOPMYITUPOBAHHBIM CAMOCTOSATEIBHO;

3alIOMUHATh U CUCTEMATHU3UPOBATh OMOJIOTMUECKYI0 HH(OPMALIUIO.

KomMMmyHukaTuBHbBIE YHHBepcalbHble YueOHbIe JeliCcTBUSs

1) oOmenne:

BOCIIPUHUMATH U (OPMYITHPOBATH CYKICHUS, BBIPAXKATh SMOIUH B MPOIIECCE BHITIOTHEHUS
MPaKTUYECKHUX U T1ab0paTOPHBIX padoT;

BBIpaXKaTh ce0s1 (CBOIO TOUKY 3pEHUS) B YCTHBIX M MHUCbMEHHBIX TEKCTaX;

pacro3HaBaTh HEBepOAJIbHBIC CPEJCTBAa OOIICHHS, MOHUMATh 3HAYCHHE COIHMAIBHBIX
3HAKOB, 3HATh U PACIO3HABATh MPEANOCHUTKH KOH(MIMKTHBIX CUTYallUd U CMATYaTh KOH(MIUKTHL,
BECTH TEPErOBOPHI;

MOHUMATh HAMEPEHUS APYTUX, MPOSBISATH YBAKUTEIHHOE OTHOIIEHUE K COOCCETHUKY U B
KOPPEKTHOH opme popMyIHpoBaTh CBOU BO3PAKEHNS,

B Xoje nuanora u (WIM) TUCKYCCHHM 3aJaBaTh BONPOCHI MO CYIIECTBY O00CYXIaeMoOit
OMOJOrNYeCcKON TEMBI U BHICKA3bIBATh UJICH, HALIEJICHHBIC HA PellIeHue OMOIOrMYecKol 3aauu u
noJiiepKaHue 0JIaroxenaTeIbHOCTH OOIIECHUS;



COMOCTABJIATh CBOM CYXICHHMS C CYXIEHUSIMH JPYrMX YYacTHUKOB JMajora,
00OHapy’KUBaTh Pa3IMYMe U CXOJCTBO MO3UIINH;

nyOJMYHO  MPEACTaBIATh  PE3yJibTAaThl  BBIIOJHEHHOTO  OMOJOTMYECKOTO  OIbITa
(3KCTIepUMEHTA, UCCIIEIOBAHUS, IPOCKTA);

CaMOCTOSITENIbHO BbIOMpATh (QopMaT BBICTYIUICHUS C Y4E€TOM 3a/ay MpEe3eHTAlUuu U
0COOEHHOCTEH ayIMTOPHH U B COOTBETCTBHU C HUM COCTABJISITh YCTHBIC Y MMCbMEHHbIE TEKCTHI C
UCIIOJIb30BaHUEM WILTIOCTPATUBHBIX MAaTEPUAJIOB.

2) COBMeCTHAsI 1eSITeJIbHOCTD:

MOHMMATh M KCIIOJIb30BAaTh MPEUMYIEeCTBa KOMAHIHON W MHIWBUIYAIbHOU PabOTHI MpHU
peLIeHNH KOHKPETHOM OMOJIOTHUeCcKOM MpobsieMbl, 000CHOBBIBATH HEOOXOAUMOCTH TPUMEHEHHS
rpynnoBbIX (OpPM B3aUMOIEHCTBUS IPU PEILIEHUH TIOCTABICHHON YueOHOM 3aauu;

NPUHUMATh IIe7Tb COBMECTHOW JEATENIbHOCTH, KOJJIEKTHMBHO CTPOHMTH JCUCTBHS MO e
JOCTHKEHHUIO: pacHpelesiTh PO, JOrOBapUBATHCS, OOCYX AaTh TNPOIECC U Ppe3yibTar
COBMECTHOH paboOThI, yMETh 0000IIaTh MHEHHS HECKOJBKUX IOJCH, MPOSBIATH TOTOBHOCTH
PYKOBOJUTb, BBHITIOJTHATH OPYUYEHUS, TOAUNHATHCS;

IUIAHUPOBATh OPTaHU3AIMIO COBMECTHOW pabOTHI, OMPEAEsATh CBOIO pPOJib (C y4ETOM
MPEINOYTEHU M BO3MOXKHOCTEH BCEX YYaCTHMKOB B3aMMOJEWCTBUS), pacIlpenessaTh 3adaud
MEXIy YJIeHaMH KOMaHJbI, y4aCTBOBaTh B TPYIIOBBIX (opMmax paboTsl (00CykaeHusi, ooMeH
MHEHUSIMHU, MO3TOBBIE IITYPMbI U UHBIE);

BBINOJIHATH CBOIO YacTh pabOThI, JOCTUraTh KAadyeCTBEHHOTO pe3yjbTaTa IO CBOEMY
HAIPAaBJIEHUIO U KOOPAUHUPOBATH CBOU JICUCTBUSA C APYTUMU YJICHAMU KOMAaH/IbI;

OLICHMBATh KAa4eCTBO CBOETO BKJAJa B OOMIMH MPOIYKT IO KPUTEPHSIM, CAMOCTOSITEIHHO
c(hOopMyIHPOBAHHBIM yYaCTHUKAMU B3aUMOJICHCTBUS, CPAaBHMBATh PE3yJbTaThl C HCXOIHOMN
3aJaueil M BKJIAJ KaXJIOro 4ieHAa KOMAaHJbl B JOCTIIKEHHE pe3yJbTaToOB, pasleisTh cdepy
OTBETCTBEHHOCTH U MPOSBISATH TOTOBHOCTh K MPEIOCTABICHUIO OTYETA MEepe]l TPYIIOi;

OBIIAJIETh ~ CUCTEMOW  YHUBEPCAIBbHBIX KOMMYHUKATUBHBIX  JCUCTBHIA,  KOTOpAs
oOecrieuynBaeT CHOPMHPOBAHHOCTH COIMAIBHBIX HABBIKOB M HAMOIMOHAIBHOTO WHTEIUICKTa
00ydaromuxcs.

PeryisiTuBHBIC YHHBepcaJbHbIe y4eOHbIe AelicTBUS

Camoopranusanus:

BBISIBJISITH MPOOJEMBI JUIsl PEIICHHS B JKU3HEHHBIX U YUYEOHBIX CHUTyalUsiX, HCIOJIb3YS
OuosIornyecKre 3HaHUS;

OpUEHTUPOBAThCSA B PA3JIMYHBIX MOJAXOJAX TMPUHATUS pelleHud (MHAUBUAyaIbHOE,
IIPUHATHE PELIEHUS B TPYIIE, IPUHATUE PELIEHUN IPYIIION);

CaMOCTOSITENIbHO COCTaBIISATh AJTOPUTM pEIIEHUs 3aJadu (WM €ro 4acTh), BbIOMpATh
crnoco0 pemeHus y4eOHOH OHONOrMYecKoW 3agaud ¢ y4€TOM HMEIOIIUXCS PEecypcoB U
CcOOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATH IIpe/ijlaraeéMble BApUaHThI PEeIICHUN;

COCTaBJIATh IUIAH JEUCTBUHM (IUIaH peaau3aluyd HaMEUEHHOI'O aJrOpuTMa pELICHNs),
KOPPEKTUPOBATh MPEJIOKEHHBIH AJITOPUTM C YUETOM TMOIY4YEHHs] HOBBIX OMOJIOTHMYECKHX
3HaHUH 00 N3y4aeMoM OHOJIOTHYECKOM OOBEKTE;

JieNaTh BEIOOP U OpaTh OTBETCTBEHHOCTD 3a PEIICHHUE.

CaMOKOHTPOJIb, IMOLHOHAJIbHBIH MHTEJIEKT:

BJIAJIETh CIIOCOOAMU CAMOKOHTPOJISL, CAMOMOTHUBALIMU U peQIIeKCUH;

JIaBaTh OLIEHKY CUTYalLlMH U MpEeAIaraTh Iiad €€ U3MEHEHUs;

YUUTBIBaTh KOHTEKCT W NPEIBUIETh TPYIHOCTH, KOTOpPbIE MOTYT BO3HUKHYTH IIpH
pemieHMH y4eOHOW OMOJOTMYECKOW 3aJayd, aJanTHpPOBaTh pEIIeHHEe K MCEHSIOUUMCS
00CTOATEILCTBAM;



OOBSACHATH MPUYMHBI JOCTHKEHUS (HEIOCTHXKEHUS) PE3yJbTaTOB JAEATEIbHOCTH, JaBaTh
OIICHKY MTPHOOPETEHHOMY OIIBITY, YMETh HAXOAUThH MMO3UTUBHOE B IMIPOU3OIICAIICH CUTYyaIHH;

BHOCHUTb KOPPEKTUBBI B JEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENLCTB, N3MEHMBILIHXCS
CUTYallui, YCTAHOBIIEHHBIX OIMTUOOK, BO3HUKIIUX TPYTHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTaTa LEIH U YCIOBUSIM;

pasnuyaTh, HA3bIBATh U YIPABJISTH COOCTBEHHBIMU SMOIUSMH U SMOIUSIMHU JIPYTHUX;

BBISIBJISITH U @HATM3UPOBATH IPUYMHBI IMOLIUIA;

CTaBUTH ce€0s1 HA MECTO JIPYTOro YeJIOBEKa, TOHUMATh MOTHBBI M1 HAMEPEHHUS JIPYTOro;

PEryJIMpOBaTh CIIOCOO BBIPAKEHUS SMOLIHIA.

IpunsiTHe ceds u APyrux

OCO3HAHHO OTHOCHUTBHCS K IPYTOMY Y€JIOBEKY, €r0 MHEHHIO;

MpU3HABATh CBOE MPABO HA OMIMOKY U TAaKOE K€ MPaBO JAPYTOTO;

OTKPBITOCTh ceO€ U APYTUM;

0CO3HaBaTh HEBO3MOKHOCTh KOHTPOJUPOBATh BCE BOKPYT;

OBJIAJIETh CHCTEMOM YHHUBEPCAJIbHBIX YYEOHBIX PETYJIATUBHBIX JACUCTBUNA, KOTOpas
obecrieunBaeT (HOPMHUPOBAHKME CMBICIOBBIX YCTAHOBOK JIMYHOCTH (BHYTPCHHSISI TO3UIUS
JUYHOCTH), U JKU3HEHHBIX HAaBBIKOB JIMYHOCTU (ympaBieHHs coOO0H, CaMOIUCIMILTUHBL,
YCTOMYMBOTO MOBEICHHUS).

INPEAMETHBIE PE3YJIbTATbBI

[IpenmeTHbie pe3ysbTaThl OCBOEHUS MPOrpaMMbI MO0 OHOJOTUU K KOHIYy OOyd4eHus ¢ 5§
Knacce:

XapaKkTepu30BaTh OMOJIOTHI0 KaK HayKy O JKUBOW MPUPOJE, HA3bIBaTh MPHU3HAKH JKUBOTO,
CpaBHHMBATh OOBEKTHI )KUBOW U HEKUBOM MPUPOIBL;

NEepeUYMCIsATh  HUCTOYHMKM  OMOJIOTMUECKMX  3HaHUM, XapaKkTepu3oBaTh 3HAUCHHE
OMOJIOrMYECKUX 3HAHHUM JJI1 COBPEMEHHOI0 ueoBeka, mpodeccuu, CBA3aHHbIe ¢ Ouonoruen (4—
5 mpodeccuit);

MPUBOJIUTH NpPUMEpHl BKiIaga poccuiickux (B ToM uucine B. W. Bepnanckmii, A.
JI. YnmxeBckuii) U 3apyOexHbIX (B ToM uucie Apuctorens, Teodpact, ['unmokpar) yuéHbix B
pa3BUTHE OMOJIOTHH;

UMETh NPEACTaBICHUE O BAXHEUIINX OMOJOTMUYECKUX Mpolleccax M SIBICHUSX: NMHUTaHUE,
JIXaHUEe, TPAHCTIOPT BELIECTB, Pa3ApakUMOCTb, POCT, pa3BUTHE, ABHKEHUE, PA3MHOKEHHE;

IPUMEHATh OMOJIOTHUECKUE TEPMUHBI U MOHATHUS (B TOM YHCIE: KMBbIE Teja, OMOJIOTHs,
9KOJIOTHSI, IIUTOJIOTHS, aHATOMUS, (PU3HOIOTHs, OMONOrHYecKas CHUCTEMaTHKa, KJIETKA, TKaHb,
OpraH, CHCTeMa OpraHOB, OpraHU3M, BHUPYC, IBW)KEHUE, NMHUTaHUE, (POTOCHUHTE3, IbIXaHHE,
BbIJIEJICHUE, Pa3paKUMOCTh, POCT, Pa3MHOXKEHHE, pa3BUTHE, Cpela OOUTaHHs, MPUPOJHOE
CO00IIIeCTBO, MCKYCCTBEHHOE COOOINECTBO) B COOTBETCTBUU C IIOCTABICHHOW 3amadeil U B
KOHTEKCTE;

pa3nuyaTth MO BHEUIHEMY BHIY (M300pakeHHUSM), cCXeMaM U ONMCAHUSAM JOsJepHbIE U
AJIEPHbIE OPTaHU3MBbI, pa3MYHble OHONOrMYecKue OOBEKThI: PACTEHHs, >KUBOTHBIX, TI'PUOBL,
JUIIANHUKY, OaKTepUH, IPUPOJHBIE M UCKYCCTBEHHBIE COOOIIECTBA, B3aUMOCBSI3U OPraHU3MOB B
IIPUPOJIHOM U UCKYCCTBEHHOM COOOIIECTBAX, peacTaBuTesell (paopsl ¥ (payHbl IPUPOIHBIX 30H
3emiH, TanamadTHl TPUPOAHBIE U KYJIbTYPHBIE,

IPOBOJUTH OIMCAHNE OpraHu3Ma (pacTeHus, )KMBOTHOI'0) 110 3aJJaHHOMY IUIaHY, BBIAEIATh
CYLIECTBEHHBbIE IPU3HAKM CTPOEHHSI M IPOLECCOB KU3HEACSITEIBHOCTH OPraHU3MOB,
XapaKTepu30BaTh OPraHU3Mbl KaK Tella )KUBOW IPUPOABI, EPEUUCIIATh OCOOEHHOCTH PacTEeHUl,
KUBOTHBIX, TPHOOB, TUIIAITHUKOB, OaKTEPUNl U BUPYCOB;

packpbIBaTh TOHSATHE O cpene oOwTaHus (BOJHOW, HA3eMHO-BO3JYIITHOM, MMOYBEHHOM,
BHYTPHOPTaHU3MEHHOM), YCIOBUAX Cpebl OOMTaHUS;



NPUBOJIUTH TIPUMEPBI, XapaKTEPU3YIOIIUE TPHUCIIOCOOIEHHOCTh OpPTaHM3MOB K Cpele
oOuTaHus, B3aUMOCBSI3U OPraHU3MOB B COOOIIECTBAX;

BBIJICJIATH OTIIHYUTEIIHHBIC PU3HAKH PUPOTHBIX U UCKYCCTBEHHBIX COOOIIECTB;

apryMEHTHPOBaTh OCHOBHBIC IPaBWJIa IOBEJCHUS 4YEJOBEKAa B IMPHPOJC M OOBICHITH
3HAQYCHHWE MPHUPOJOOXPAHHOW  JICATEIBHOCTH  YEIIOBeKa, AaHAJU3UpOBaTh  TIJI00AJIbHBIC
HKOJIOTUYECKUE TIPOOJIEMBI;

pacKpbIBaTh POJIb OMOJIOTUU B MPAKTHYECKOW JACATEIBHOCTH Y€I0BEKa;

JICMOHCTPUPOBATh HAa KOHKPETHBIX NMPHUMEPAX CBS3b 3HAHUI OMOJIOTMU CO 3HAHHSMH IO
MaTeMaTHKe, IPEIMETOB TYMaHUTAPHOTO ITUKJIA, Pa3IUYHBIMU BUIaMHU UCKYCCTBA,

BBITIOJIHATh MPAKTUYECKUE PabOThl (MOUCK MH(MOPMALUMK C KCIOJIB30BAHUEM PAa3IUYHBIX
UCTOYHUKOB, OIMCAaHHE OpraHW3Ma I10 3aJaHHOMY IUIaHy) U JabopaTopHble paboThl (paboTta ¢
MHKPOCKOIIOM, 3HAaKOMCTBO C pa3JIMYHBIMH CHOCOOAMU HM3MEPEHUsS U CPABHEHHS JKUBBIX
00BEKTOB);

NPUMEHSATh METO/bl Ouonoruu (HaONOJeHHE, ONMCaHHe, Kiaccupukauus, U3MEpeHue,
AKCIEPUMEHT): TPOBOIUTH HAOIOICHHS 32 OPTaHU3MaMH, OTIHCHIBATH OMOJIOTHYECKUE OOBEKTHI,
HPOLIECCHI U SIBJICHUS, BBINOJHATh OHMOJIOTHYECKHI PUCYHOK M HM3MEPEHHE OMOJOTMYEeCKUX
00BEKTOB;

BJIaJieTh TpUéMaMu pabOThl C JIYyNOH, CBETOBBIM M LU(PPOBBIM MHUKPOCKOIIAMH IPU
paccMaTpUBaHUK OMOJIOTHYECKIX OOBEKTOB;

coOmogaTth mpaBmia Oe30macHOro Tpyda mnpu padore ¢ ydyeOHbIM U J1a0OpaTOPHBIM
000py/IOBaHMEM, XMMHYECKOH IOCY/J0H B COOTBETCTBHHM C HWHCTPYKIMSIMH Ha YpOKE, BO
BHCYPOUYHOH JICSITEIIBHOCTH;

UCTIOJIB30BaTh TPU BBIMOJIHEHUH YYEOHBIX 3aJlaHUi HAyYHO-TIOMYJISIPHYIO JIUTEPATYPY IO
Ouosiornu, CripaBoOvHbIe MaTepualibl, pecypcsl HTepHeTa;

Co3llaBaTh THCHMEHHBIE M YCTHBIE COOOIICHHUS, WCIONB3Yysl MOHATUHHBIN ammapar
U3y4aeMoro pasjena OUOJOTHH.

[IpenmeTHBIE pe3ynbTaThl OCBOEHUS IMPOTPAMMBI MO OHMOJIOTHM K KOHIy OOy4YeHUs 6 6
Knacce:

XapaKTepru30BaTh OOTAaHUKY KaK OMOJIOTHYECKYIO HayKy, €€ pa3felbl U CBSI3U C JAPYTHMH
HayKaMU ¥ TEXHUKOMH;

NPUBOJIUTH MpHUMEpPbl BKiIaga poccuiickux (B ToMm uuciae B. B. Jlokywaes, K.
A. Tumupszes, C. I'. HaBamun) u 3apy0exHbix yuéHsix (B ToMm uucie P. I'yk, M. Manbnuru) B
pa3BUTHE HAYK O PAaCTCHUSX;

NPUMEHATh OMOJIOrMYECKHe TEPMUHBI U MOHATHA (B TOM uucIie: OOTaHMKA, PACTUTEIbHAS
KJIETKa, pacTUTENbHasl TKaHb, OPTaHbl PAaCTEHWH, CHCTEMa OPraHOB PACTEHHs: KOPEHb, MOOer
MOYKa, JIUCT, BUJOM3MEHEHHbBIE OpraHbl, LBETOK, IJIOJ, CEMs, PACTUTENbHBIH OpraHu3M,
MUHEpaJIbHOEe TUTaHWe, (QOTOCHHTE3, JbIXaHWe, pPOCT, pa3BUTHE, pPa3MHOXKEHHWE, KIIOH,
pa3IpakuMOCTh) B COOTBETCTBUU C MTOCTABJICHHON 3ajjaueii U B KOHTEKCTE;

OIMCBHIBATh CTPOCHHWE M HKU3HEICATEIHHOCTh PACTUTEIHHOTO OpraHW3Ma (Ha IpHMepe
MOKPBITOCEMEHHBIX MJIH IIBETKOBBIX): TOTJIOLUICHNE BOJIBI U MUHEpPAJIbHOE MUTAaHUE, (POTOCUHTE3,
JIBIXaHWE, TPAHCTIOPT BEIIECTB, POCT, Pa3MHOKECHUE, Pa3BUTHE, CBSI3b CTPOCHHUS BETCTATUBHBIX H
TeHEePaTUBHBIX OPraHOB PACTEHUN C UX (PYHKUUSAMH,

pa3nuyaTh W ONKCHIBATh JKMBBIE M TepOapHbIE SK3EMIULIPhI PACTEHUH MO 3aJlaHHOMY
IUIaHy, YacTH pPACTEHHH N0 H300paXKEHUAM, CXeMaM, MOJENSAM, MYJISDKaM, pelibeHbIM
Ta0JIMIIAM;

XapaKTepu30BaTh NMPU3HAKU PACTECHH, YPOBHH OpPraHU3allMd PAaCTUTEIBLHOTO OpraHu3Ma,
YacTU PAaCTeHUI: KJIETKU, TKAaHU, OPraHbl, CHCTEMbI OPTraHOB, OPraHU3M;

CpaBHUBATh PACTUTENIbHBIC TKAHU U OpPraHbl pACTCHUN MEXKIY COOOM;

BBITIOJIHATH TMPAKTHYECKUE M JIabopaTopHbIe padoThl 1Mo Mopdojorun U (HU3HOIOTUH
pacTeHuii, B TOM uwucie pabOThl ¢ MHKPOCKOIIOM C MOCTOSHHBIMU ((PUKCHPOBAHHBIMHU) H



BPEMEHHBIMU MHUKPOIIpETiapaTaMy, UCCIIeI0BATEIbCKIE PaOOThI C MCIIOJIb30BAaHUEM PUOOPOB U
MHCTPYMEHTOB IIU(PPOBOI 1abOpaTOpuH;

XapaKTepU30BaTh TIPOIECCHl KU3HEICITCIPHOCTH PACTCHHUW: TIOTJIONICHHE BOJBI |
MHUHEpaJIbHOE TMUTaHUEe, (OTOCHHTE3, JbIXaHHE, POCT, Pa3BUTHE, CHOCOOBI €CTECTBEHHOTO WU
UCKYCCTBEHHOTO BETETATUBHOTO pPa3MHOXXEHHS, CEMEHHOE pa3MHOKeHHe (Ha Tpumepe
MOKPBITOCEMEHHBIX, WIIH I[BETKOBBIX);

BBISIBIISATh NTPHYUHHO-CIICICTBEHHBIC CBSI3M MEXIYy CTPOCHHEM W (DYHKIUSAMH TKaHEH |
OpraHOB PacTEHUil, CTPOCHUEM H KHU3HEEATEIbHOCTHIO PACTCHUH;

KJIaccu(UIUPOBATh PACTEHHSI U MX YaCTH IO Pa3HbIM OCHOBAHUSIM;

OOBSICHATh POJIb PAacCTEHUIl B NPUPOAE U KU3HU UEIOBEKa: 3HaueHHWE (OTOCHHTE3a B
NPUPOJIC M B JKU3HU YENIOBEKA, OMOJIOTHYECKOE M XO3SWCTBEHHOE 3HAYCHHE BHOM3MEHEHHBIX
1no0eroB, X031CTBEHHOE 3HAUCHHE BET€TaTUBHOT'O Pa3MHOKEHHUS,

NPUMEHSTh TIOJYYCHHBIC 3HAHHS JUIS BBIPAIIMBAHUS W PA3MHOXKEHHS KYJBTYPHBIX
pacTeHui;

UCIIOJIB30BaTh METO/BI OMOJIOTUU: TPOBOJHUTH HAOIOJICHHS 32 PACTCHUSIMH, OIKCHIBATH
pacTeHHs U UX YaCTH, CTABUTh MPOCTEHUIITNE OUOIOTHUECKUE OTBITHI U IKCTICPUMEHTHI,

coOmoiaTh mpaBmiia 0OE30MAacHOT0 TpyAa NpH paboTe C y4eOHBIM W J1a0OpaTOPHBIM
000pyI0BaHHEM, XMMHUYECKOH IMOCY/J0H B COOTBETCTBUM C HMHCTPYKLUHUSMH Ha YpOKE U BO
BHEYPOYHOH NI TCITLHOCTH,

JEMOHCTPUPOBATh Ha KOHKPETHBIX NMPHUMEpax CBs3b 3HAHUN OWMOJIOTHMHM CO 3HAHUSAMH 110
MaTeMaTHuke, reorpaduu, Tpyay (TEXHOJIOTHH), TPEIMETOB TYMAHUTAPHOTO IMKIIA, Pa3TUYHBIMA
BUJAMHU UCKYCCTBA;

BJIAJIETh puEMaMu paboThl ¢ OMOJIOTUYECKON MHOpMaIueii: GopMyIHMpPOBaTh OCHOBAHHSI
JUIs  W3BIIEYEHUS W 0000meHus wuHGOpMamuu H3 JABYX HCTOYHHMKOB, NpeoOpa3oBHIBATH
UH(POPMAIINIO U3 OJTHON 3HAKOBOW CHCTEMBI B IPYTYIO;

CO3/1aBaTh THCHMEHHBIE W YCTHBIE COOOIICHHUS, WCIONb3YysS TOHSATUHHBIA ammapar
M3y4aeMoTo paszesna OHoJIOTHH.

[IpenmeTHble pe3yibTaThl OCBOSHHS MPOrpaMMbl MO OHUOJIOTMM K KOHIy OOydYeHUs @
7 Knacce:

XapaKTepu30BaTh IMPHUHLUIBI KIAaCCU(PUKALMK DPACTEHUH, OCHOBHBIE CHCTEMAaTHYECKHE
Ipynnbl  pacTeHW (BOJOPOCIM, MXHM, IUIAyHBI, XBOIIM, [allOPOTHUKU, TOJOCEMEHHBIE,
MOKPBITOCEMEHHBIE MJTH 1IBETKOBBIE);

MIPUBOJIUTH NMPUMEPHI BKJIaaa poccuiickux (B Tom uncie H. M. Basunos, Y. B. Muuypun)
u 3apyOexHbix (B Tom uncie K. Jlunnei, JI. [lactep) yu€HbIX B pa3BUTHE HAyK O pacTEHUSX,
rpubax, TUIIaiHUKaX, OaKTepHsIX;

NPUMEHATh OMOJIOTMYECKHUE TEPMHHBI M TMOHATHSA (B TOM 4YMcie: OOTaHUKA, SKOJOTHS
pacTeHui, MUKOJIOTUsl, OAaKTEpUOJIOTHsl, CUCTEMATHKa, LIapCTBO, OTJIEN, Kacc, CEMEUCTBO, POJ,
BUJ, KM3HEHHas (opma pacTeHHi, cpeia OOWUTaHMSA, PACTHTEIbHOE COOOILECTBO, BBICIINE
pacTeHusl, HU3IINE pPACTEHMs, CIIOPOBBIE PACTEHUS, CEMEHHBbIE PACTEHUs, BOAOPOCIH, MXH,
IUIAyHbI, XBOUIM, MAalOPOTHUKH, TOJIOCEMEHHBIE, TOKPHITOCEMEHHbIE, OaKTepuu, TpHOBI,
JUIIaHHUKHA) B COOTBETCTBUH C ITOCTABJIEHHOM 3a/1a4ell U B KOHTEKCTE;

pa3nuyaTh M ONMUCHIBAThH KHUBBIE U repOapHbIe SK3EMIUISPbI PACTEHHM, YaCTH PaCTeHUH 110
N300paKeHHUsIM, CXeMaM, MOJENsAM, MyJsbKaM, penbe@HbIM — TabiuuaMm, Trpulbl 1O
n300paKeHUSIM, CXeMaM, MyJIskaM, OaKTepUu 10 N300PAKEHUSIM;

BBISBJISTh IPU3HAKH KJIACCOB IOKPBITOCEMEHHBIX WJIM LIBETKOBBIX, CEMENCTB JIBYAOIbHBIX
Y OTHOJOJIBHBIX PACTEHUN;

ONpesieNsATh CUCTEMATUYECKOE IOJOXKEHUE PACTUTENILHOTO OpraHu3Ma (Ha IpuMepe
MOKPBITOCEMEHHBIX, WJIN IIBETKOBBIX) C IOMOIIBIO ONPEACIUTEIILHON KapTOUKHY;

BBINOJIHATh IMPAKTHUECKUE M J1abopaTopHble pPabOThl MO CHUCTEMAaTHKE pacTEHUil,
MHUKOJIOTHM W MMKpPOOMOJIOTHHM, B TOM 4HCJIE€ pPAOOTBI C MHUKPOCKOIOM C MOCTOSHHBIMU



(pukcHMpOBaHHBIMH) W BPEMEHHBIMH MHKPOIpENapaTaMu, HCCIIeIOBATEIbCKUE PAOOTHI C
UCTIOJIb30BaHUEM MTPUOOPOB U MHCTPYMEHTOB LIM(POBOii 1abopaTopuu;

BBIICTISITh  CYHIECTBEHHbIE IPU3HAKM CTPOEHUS M IKU3HEACSITEIbHOCTH PACTEHUH,
OakTepuii, TpUOOB, JIUIITAITHUKOB;

MIPOBOAMTH ONHMCAHME W CpPaBHUBATh MEXAYy COOOM pacTeHus, TpuObl, JIHUIIANHUKH,
OaKkTepuH 1Mo 3aJaHHOMY IUIaHy, JeJaTh BHIBOBI HA OCHOBE CPABHEHUS;

OMKCHIBATh YCJIOKHEHUE OpraHMU3allMi PACTCHHUM B XOJ€ 3BOJIIOIMHU PACTUTEIHLHOTO MHpa
Ha 3emuie;

BBISIBJISITH YEPThl MPHUCIOCOOJICHHOCTH pACTEHUH K cpeAe OOMTaHMs, 3HAuYCHUE
HKOJIOTHUECKUX (DaKTOPOB IS pacTECHUIA;

XapaKTepu30BaTh PACTUTENIbHbIE COOOIIECTBA, CE30HHBIE U IMOCTYIATEIbHbIE U3MEHEHUS
pPaCTUTENBFHBIX COOOIIECTB, PACTUTEIBLHOCTH (PACTUTEIBHBIN OKPOB) MPHUPOIHBIX 30H 3EMIIH;

MPUBOIUTH PUMEPHI KyJIbTYPHBIX PACTCHUH U UX 3HAYCHHE B JKU3HM YE€JIOBEKa, IOHUMATh
MPUYUHBI U 3HATH MEPHI OXPAHBI PACTUTEILHOTO MHUPa 3eMJIH;

pacKpbIBaTh POJIb pacTEeHUil, rpuOOB, TUIIAMHUKOB, OaKTEPHil B MPUPOAHBIX COOOIIECTBAX,
B XO3SIICTBEHHOM AEATEIbHOCTH YEJIOBEKA U €0 OBCEIHEBHOM KU3HU;

JIEMOHCTPUPOBATH HA KOHKPETHBIX MPUMEpaxX CBS3b 3HAHUU 110 OMOJIOTHH CO 3HAHUSIMH 110
matematuke, (usuke, reorpadum, Tpyay (TEXHOJOrMHM), JHUTEpaType, H MPEIMETOB
TYMaHUTapHOTO IIUKJIa, Pa3IMYHBIMU BUJIaMU UCKYCCTBA;

UCTIOJIb30BATh METO/bI OMOJIOTHH: MPOBOANUTH HAOIIOIEHHS 32 PACTCHUSIMH, OaKTepUsIMH,
rpubamu, JMIIAHUKAMH, OIHUCHIBATh HMX, CTaBUTh MNPOCTEillne OUOJOTUYECKHE OIBITHl U
IKCIIEPUMECHTHI;

coOmoiaTh mpaBmiia OE30MMacHOT0 TpyAa NpH paboTe C ydeOHBIM W J1a0OpaTOPHBIM
000pyI0BaHHEM, XMMHUYECKOH MOCY/J0i B COOTBETCTBUM C HMHCTPYKLUHUSMH Ha YpOKE U BO
BHEYPOUHOM J1€ATEIbHOCTH;

BIIQ/IETh MpUéMaMu paboThI ¢ nHMOpManueii: GopMyTUpOBATH OCHOBAHUS AJISI U3BICUCHUS
1 000011eHNs HHPOPMALIMU U3 HECKOJIBKUX UCTOYHHUKOB (2—3), mpeoOpa3oBbIBaTh HHPOPMAIUIO
U3 OJIHOM 3HAKOBOU CHCTEMBIB JIPYTYIO;

CO3/1aBaTh THCBMCHHBIE W YCTHBIE COOOIICHWS, WCIIOJIb3Ys TIOHATHHHBIA armapaT
U3y4aeMoro pasaena OWOJIOTMH, CONMPOBOXKIATh BBICTYIJICHHE Npe3eHTalueld ¢ Y4EToM
OCOOEHHOCTEH ayTUTOPUH O0yJAFOIITHXCS.

[IpenmeTHble pe3ysbTaThl OCBOEHUS MPOrpaMMbI MO OMOJIOTMM K KOHIy OOydeHus ¢ 8
Knacce:

XapaKTepu30BaTh 300JI0THIO KaK OMOJIOTHYECKYI0 HayKy, e€ pa3ziesbl U CBs3b C JIPYTUMHU
HayKaMU U TEXHUKOM;

XapaKTepu30BaTh MPUHIMIBI  KJIAaCCHU(UKALMK  SKUBOTHBIX, BHJ KAaK OCHOBHYIO
CHUCTEMAaTHYECKYI0 KaTeropuio, OCHOBHBIE CHCTEMaTHYEeCKUE TPYMIbI )KUBOTHBIX (IpocTeifiine,
KHUIIEYHOIIOJOCTHBIE, IIJIOCKHE, KPYIJble U KOJbYAThle YEPBH, WICHHUCTOHOTHE, MOJUIKOCKH,
XOpJOBBIE);

NPUBOAUTH MpHUMEpHl BKIana poccuiickux (B ToM uymcine A. O. KoBanesckwuii, K.
. Ckpsibun) u 3apyOexHbsix (B Tom uucie A. JleBenryk, XK. KioBbe, D. ['ekkenp) yuéHbIX B
pa3BUTHE HAYK O )KUBOTHBIX;

MIPUMEHSTh OHMOJIOTMYECKHE TEPMHUHBI U TOHATUS (B TOM YHCIE: 300JI0THS, SKOJOTHUS
JKUBOTHBIX, ITOJIOTHSI, MAJE€0300JI0TUs, CUCTEMATHKa, LIApCTBO, THI, OTPsM, CEMEICTBO, pOJ,
BH/JI, )KMBOTHAsl KJIETKA, XMBOTHAsl TKaHb, OpraH JKUBOTHOI'O, CUCTEMBI OPraHOB >KMBOTHOIO,
KUBOTHBI OpraHu3M, NHTaHHUE, IBIXaHUE, POCT, Pa3BUTHE, KPOBOOOpAIECHHE, BBIJCIICHHE,
oropa, JABIKEHHE, pa3MHOXKEHHE, MapTeHOreHe3, Pa3gpaKuMOCTb, pedieKc, opraHbl 4yBCTB,
NOBEJICHUE, cpela OOWTaHMs, MPHPOJHOE COOOIIECTBO) B COOTBETCTBHM C IOCTaBJICHHOU
3aJadeii ¥ B KOHTEKCTE;



pacKpbIBaTh OOLIME NPU3HAKU JKUBOTHBIX, YPOBHU OPraHMU3allMU XUBOTHOI'O OpraHU3Ma:
KJICTKH, TKAHH, OPTaHbl, CHCTEMbI OPTaHOB, OPTaHU3M;

CPaBHUBATh KUBOTHBIC TKAHU U OPraHbl )KUBOTHBIX MEKIY COOOMH;

OIMCBIBATh CTPOCHHUE U KU3HEICSATEIHHOCTh KUBOTHOTO OPraHU3MA: ONOPY U JABHKEHHE,
NUTAaHUE W I[UIIEBApEHUE, MbIXaHWE U TPAHCIOPT BEILECTB, BBIJCIECHUE, PETYJALUI0 U
MOBEJICHHE, POCT, PA3MHOKEHHE U Pa3BUTHE;

XapaKTepU30BaTh IIPOLIECCHI KHU3HEEATEIIbHOCTH AKHUBOTHBIX U3y4aeMbIX
CHUCTEMAaTHUYECKUX TPYNI: ABIKEHHE, NMUTAHHWE, JbIXaHWE, TPAHCIOPT BEILECTB, BBIJCIICHHE,
peryJisiLuIo, OBeIEHUE, POCT, Pa3BUTHE, PA3MHOXKECHUE;

BBISIBIISATh NTPUYUHHO-CIICJICTBEHHBIE CBS3M MEXKAY CTPOCHHEM, JKU3HEACATEIBHOCTHIO H
cpeoil OOMTaHUs JKUBOTHBIX M3yYaeMbIX CUCTEMaTHUYECKUX TPYIII;

pa3nuyaTth W ONMHCHIBATH JKUBOTHBIX HM3yYaeMbIX CHUCTEMAaTHYECKHUX TPYII, OTACIbHbIC
OpraHbl M CHCTEMbl OpPraHOB II0 CXE€MaM, MOJENsAM, MYyJISDKaM, pelbeHBIM TabaulaM,
IPOCTEUIINX — 10 H300PAKECHUSAM;

BBISIBJIATh TIPU3HAKU KJIACCOB YJIEHUCTOHOTUX M XOPJAOBBIX, OTPSJIOB HACEKOMBIX MU
MJIEKOITUTAOIIHX;

BBINOJIHATh IPAKTUYECKUE U J1abopaTopHble padoThl 1O MOP(OJOTUM, aHATOMHH,
(U3MOTOTHH U MOBEIECHHUIO )KUBOTHBIX, B TOM YHCJIE pabOThl ¢ MUKPOCKOIIOM C MOCTOSIHHBIMHU
(puxcupoBaHHBIMH) M BpPEMEHHBIMM MMKpOIpEnapaTaMu, HCCIeI0BaTeIbCKUE paboThl €
UCTIOJIb30BaHUEM MTPHOOPOB U HHCTPYMEHTOB LU(POBOii TabopaTopuu;

CpPaBHUBATh IMPEICTaBUTEICH OTAENbHBIX CUCTEMATHUECKUX TIPYyIMIl KUBOTHBIX M JI€laTh
BBIBOJIbI HA OCHOBE CPaBHEHUS;

KJIacCU(UIUPOBATh KUBOTHBIX HA OCHOBAaHUU OCOOCHHOCTEN CTPOEHUS;

OIMCHIBAThH YCIIOKHEHHE OPTaHU3AIMH KUBOTHBIX B XO0JIE€ SBOJIIOLIUHU KUBOTHOTO MHUpa Ha
3emie;

BBISIBIISAITh  YEPTHl MPUCHOCOOJIEHHOCTH KMBOTHBIX K Cpele OOHMTaHus, 3HaueHHUe
9KOJIOTUIECKUX (PAKTOPOB LTSI IKUBOTHBIX;

BBISIBIISATH B3AaUMOCBSI3H KMBOTHBIX B IPUPOIHBIX COOOIIECTBAX, MU MUTAHHUS;

YCTaHABJIMBATh B3aUMOCBSI3M JKMBOTHBIX C PACTEHUSMH, TpHOaMH, JIHIIAHHUKAMH H
OaKTepHsIMH B IPUPOAHBIX COOOIIECTBAX;

XapaKTepru30BaTh JKUBOTHBIX TIPUPOJHBIX 30H 3€MIIM, OCHOBHBIC 3aKOHOMEPHOCTH
pacrpoCTpaHeHUs KUBOTHBIX IO TUIAHETE;

PacKphIBaTh POJIb KHUBOTHBIX B IPUPOIAHBIX COOOIIECTBAX;

pacKpbIBaTh POJb JOMAIIHUX U HENPOJYKTUBHBIX XKMBOTHBIX B JKU3HU YEJIOBEKA, POJIb
MPOMBICJIOBBIX JKMBOTHBIX B XO3SWCTBEHHOH MIEATEIHHOCTH YEIOBEKA W €r0 IOBCEIHEBHOU
KHU3HHU, OOBSICHATH 3HAUEHUE KUBOTHBIX B IPUPOJIE U KU3HH YETIOBEKa,

UMETh MPEICTABIICHUE O MEPOTIPUATHSX 110 OXpaHe KUBOTHOTO MUpa 3EeMIIH;

JIEMOHCTPUPOBATh Ha KOHKPETHBIX MPUMepax CBA3b 3HAHUN 110 OMOJIOTHUH CO 3HAHHUSIMHU T10
MaTeMaTHke, (QU3uKe, XUMHH, reorpaduu, TpyAy (TEXHOJIOTHH), MPEAMETOB T'YMAHUTAPHOIO
[IUKJIOB, pa3IMYHBIMU BHJIAMH UCKYCCTBA;

WCTIOJIB30BaTh METO/bI OWOJIOTHH: TPOBOANTH HAOIOJCHUS 32 YKMBOTHBIMH, OIHCHIBATH
KUBOTHBIX, UX OpPraHbl U CHUCTEMbI OPraHOB; CTaBUTh MPOCTEHIINE OMOJIOTMYECKHUE OIBITHI U
9KCIIEPUMEHTHI,

coOmoaTh mMpaBuia Oe30macHOro Tpyda IMpu paboTe ¢ y4yeOHbIM U J1a0OpaTOPHBIM
000py/IOBaHHWEM, XHMHYECKOH MOCY/J0i B COOTBETCTBHM C WHCTPYKIUSMH Ha YpOKE W BO
BHEYPOYHOH JIeSTETbHOCTH;

BJIaJIeTh IPUEMaMU pabOThI ¢ MHPOpMaLueil: opMyIHPOBAaTh OCHOBAHUS AJISI U3BJICUCHUS
U 00001meHust HPOpPMAaLUU 13 HECKOIBbKUX (3—4) NUCTOUHUKOB, IPEOOPa30BBIBATH HHPOPMALIUIO
13 OJIHOW 3HAKOBOM CUCTEMBI B IPYTYIO;

co3/aBaTh MHCHMEHHBIE M YCTHBIE COOOIICHHUS, HCIONb3Yysl MOHATUHHBIN ammapar
U3y4yaeMoro pasjena OHOJIOTHM, CONPOBOXKJIATh BBICTYIUICHHE MIPE3CHTAlMed ¢ ydEToM
0Cc0OEHHOCTEH ayTMTOPHH 00YUaIOIIUXCS.



[IpenMeTrHbie pe3yJbTaThl OCBOEHHUS MPOTrpaMMbl MO OHWOJIOTMM K KOHIy oOyueHus ¢ 9
Knacce:

XapaKkTepu30BaTh HAyKM O YeJOBeKe (aHTPOIMOJIOTHIO, AaHATOMHUIO, (DHU3HOJIOTHIO,
MEIULMHY, TUTUEHY, SKOJIOIMI0 YEJIOBEKAa, ICUXOJOTHI0) U UX CBSA3M C JPYTMMHU HayKaMu U
TEXHHUKOM;

OOBSICHATH IOJIOKCHHUE YEIOBEKA B CHCTEME OPraHMYECKOTO0 MHpPA, €0 MPOUCXOXKICHHE,
OTJIMYHSI YEJIOBEKA OT KUBOTHBIX, TPUCIIOCOOICHHOCTh K Pa3IMUHBIM 3KOJOTHYECKUM (haKTopam
(uenoBeuecKkue pachl U aJalTUBHBIE TUIIBI JIFOJIEN ), POJICTBO YEIOBEUECKUX pac;

MIPUBOAUTH TPUMEPHI BKJIaaa poccuiickux (B Tom umciie M. M. Ceuenos, U. I1. I1anos, U.
W. MeunukoB, A. A. Yxtomckuii, I1. K. Anoxun) u 3apyOexnsix (B ToM uucie Y. I apseii,
K. bepnap, JI. I[Tactep, Y. [lapBuH) y4€HBIX B pPa3BUTHUEC MPEJCTABICHUH O MPOUCXOXKJICHUH,
CTPOEHUH, KUZHEJEATEIIbHOCTH, IOBEIEHNH, 3KOJIOTUH YEJIOBEKA;

MPUMEHSTH OMOJIOTUYECKUE TEPMUHBI M MOHATHUS (B TOM YHWCIIE: [IUTOJOTHSI, TUCTOJIOTHS,
aHATOMHS 4YellOBeKa, (DU3MOJIOTHS YeIOBEKa, TUTHUEHA, AHTPOIIOJIOTHS, SKOJOTHS 4YeJIOBEKa,
KJIETKa, TKaHb, OpraH, CUCTeMa OpPraHoB, MUTaHKE, JbIXaHUE, KpOoBOoOpalleHne, 0OMEH BEIleCTB
U NpeBpallleHUue dHEPruu, IBUKEHHUE, BBIIEICHHUE, POCT, Pa3BUTHE, IIOBEIECHUE, PA3MHOXKEHNE,
pa3apaXuMoCTh, PETYJISUs, TOMEOCTa3, BHYTPEHHSSI Cpela, UMMYHHUTET) B COOTBETCTBHH C
[IOCTaBJIEHHOW 3a/1a4eil U B KOHTEKCTE;

MIPOBOAMTH OIMCAaHUE MO BHEIIHEMY BUIY (M300pa)KEHUIO), CXeMaM OOIIUX MPHU3HAKOB
OpraHM3Ma 4eJOBeKa, YPOBHEM €ro OpraHu3alyy: KIETKH, TKaHW, OPTaHbl, CUCTEMBbl OPIaHOB,
OpraHu3M;

CpPaBHMBATh KJIETKU PA3HbIX TKaHEH, IPyII TKAHEW, OpraHbl, CACTEMbl OPraHOB YEJIOBEKA;
MIPOLIECCHI KUZHEACSITEILHOCTH OpraHU3Ma UeJoBeKa, JIeIaTh BHIBOJIbI HA OCHOBE CPaBHEHMS,;

pa3nuyath OWOJOTHMYECKH aKTHBHBIC BelecTBa (BUTaMUHBI, (DEPMEHTHI, TOPMOHBI),
BBISIBJISITH UX POJIb B ITpoliecce 0OMeHa BEIlIeCTB U MPEBPAIICHUs SHEPTUY;

XapaKkTepu30BaTh OMOJIOTHYECKHE MPOIeCcChl: OOMEH BELIECTB U MPEBPALICHUE SHEPTUH,
MUTaHWe, JbIXaHUE, BBIJEJICHUE, TPAHCIOPT BELIECTB, JIBUKEHHE, POCT, PEryyduus (QpyHKIHMH,
MMMYHUTET, IOBEJCHUE, PA3BUTHUE, PA3MHOKEHHE YEJIOBEKA;

BBISIBJISITH MPUYMHHO-CIICJICTBEHHBIE CBSA3M MEXIY CTPOEHUEM KJIETOK, OpraHOB, CHUCTEM
OpPraHOB OpraHW3Ma YeloBeKa W MX (QYHKIUSMHU, MEXKIY CTPOCHHEM, KH3HEACSITEIbHOCTHIO U
cpenoi 0OUTaHMs YeTTOBEKA,

NPUMEHATh OHOJIOTMYECKHE MOJETH JUIsl BBIABICHHUS OCOOCHHOCTEH CTpPOEHUS W
(GYHKIIMOHUPOBAHUSI OPTaHOB U CUCTEM OPTraHOB YEJIOBEKa;

OOBSICHATh HEHPOTyMOpaIbHYIO PETYJISIMIO MPOLECCOB JKU3HEAEATEIbHOCTH OpPraHn3Ma
YeJI0BEKa,

XapaKTepu30BaTh U CPaBHUBATH OE3yCIOBHBIC M yCIOBHBIC peIeKChl, HACIEICTBEHHBIC U
HEHACJIEJICTBEHHbIE TPOrpaMMbl TOBEICHHS, OCOOEHHOCTH BBICIIEH HEPBHOM EATEIbHOCTU
YeNoBeKa, BHJIBI MOTPEOHOCTEH, MaMsITH, MBIIUICHUS, PEUd, TEMIIEPAMEHTOB, AMOIIUN, CHA,
CTPYKTYpPY (PYHKIMOHAQJIBHBIX CHUCTEM OpraHM3Ma, HAIpPaBJIEHHBIX HA JOCTH)KEHHE MOJIE3HBIX
PUCTIOCOOUTENBHBIX PE3YJIbTATOB;

pa3ianyaTh HACIEACTBEHHbIE W HEHACIEACTBEHHbIE (MH(PEKIHNOHHbIE, HEMH(EKIIMOHHBIE)
3a00JIeBaHMs 4YelIOBEKa, OOBACHATh 3HAUYCHHE Mep NPOMUIAKTUKA B TPEIyNPEkKICHUN
3a00JIeBaHUI YEJIOBEKA;

BBITIOJHATh TPAKTHUECKHE H JiabopaTopHble pabOThl MO MOP(OJIOTUH, aAHATOMUH,
¢bu3noNoruu M MOBEJEHUIO YEJIOBEKa, B TOM 4HUCIE PabOThl C MUKPOCKOIIOM C MOCTOSHHBIMHU
(pukcupoBaHHBIMH) ¥ BPEMEHHBIMH MUKPOIpPENapaTaMu, HCCIEI0BATEIbCKUE pPAOOTHI C
WCITOJIb30BaHUEM MMPUOOPOB U MHCTPYMEHTOB IU(PPOBOI J1abopaTopuu;

pelaTh KaueCTBEHHbIE M KOJMYECTBEHHBIC 3aJauM, HCIIOJb3ys OCHOBHBIE IOKa3aTeIn
3JI0POBBS YENIOBEKA, POBOJIUTH PACUETHI M OLIEHUBATh MOJTYUYCHHbIEC 3HAUCHMUS;



apryMEHTHPOBaTh OCHOBHBIC MPHUHIIUIBI 3I0POBOTO 00pa3a KU3HH, METOJIbI 3aIIUTHl H
YKpETUICHUSI 370POBbsI YellOBeKa: cOaTaHCHPOBAHHOE MHUTAHWE, COONIOJCHUE MPAaBHI JWIHON
TUTUCHBI, 3aHATHS (QU3KYJIBTYpOH W CHOPTOM, palWOHAlbHAs OpraHW3alus Tpyda W
MOJTHOIICHHOTO OT/IbIXa, TO3UTUBHOE SMOIIMOHATBHO-TICUXHUYECKOE COCTOSIHUE;

HCIIONIh30BaTh MPUOOPETEHHBIC 3HAHUSA W YMEHHUS I COOJIIOJCHHS 370pOBOTO 00Opasa
JKU3HU, COATaHCHUPOBAHHOTO MUTAHUS, (PU3NYCCKOW AKTHBHOCTH, CTPECCOYCTOWYMBOCTH, IS
WCKIJTFOUEHHSI BPE/IHBIX MIPUBBIYCK, 3aBHCUMOCTEH;

BIIQJICTh MpUEMAMHM OKa3aHHWS TIEPBOM TIOMOIIM YEJIOBEKY IIPH TIOTEPE CO3HAHUS,
COJTHEYHOM H TEIUIOBOM YyJape, OTPaBJICHUH, YTOIUICHWH, KPOBOTCUCHHH, TPaBMax MSTKHX
TKaHEU, KOCTEH CKelleTa, OPraHOB YyBCTB, 0KOT'aX U OTMOPOKCHHUSIX;

JIEMOHCTPUPOBATh HA KOHKPETHBIX MTPUMEPAX CBSI3b 3HAHHI HAYK O YEIOBEKE CO 3HAHUSMH
MPEIMETOB €CTECTBEHHO-HAYYHOTO M T'YMaHHUTAapPHOTO I[HMKJIOB, Pa3jIMYHBIX BHJIOB HCKYCCTBA,
TEXHOJIOTUH, OCHOB 0€3011aCHOCTH ¥ 3aIUThl POAMHBI, (PU3NIECKON KYIbTYPHI;

HCIIOJIb30BaTh METO bl OMOJIOTHH: HAOJIO1aTh, U3MEPSTh, ONMUCHIBATH OPTaHU3M YEIIOBEKA
U TIPOIECCHl €ro JKU3HEICSITEIbHOCTH, IMPOBOJUTH NPOCTEUIIME HCCIICOBAHUS OpraHW3Ma
YeIIOBEKa U OOBSICHITH UX PE3yJIbTAThI;

coOmoiaTh mpaBmiia 0OE30MAacHOT0 TpyAa NpH paboTe C y4eOHBIM W J1a0OpaTOPHBIM
000pyI0BaHNEM, XUMHUYECKOW TOCYJOH B COOTBETCTBUU C WHCTPYKIUSMHU Ha ypOKE U BO
BHEYPOYHOH NI TSILHOCTH,

BIIQJICTh MpUéMaMu paboThI ¢ nH(OpManHeii: GopMyTUPOBATHE OCHOBAHUS JJISI U3BJICUCHUS
1 000011eHusT HPOPMAIIUK U3 HECKOJIBKHX (4—5) HCTOYHHMKOB; MPe0OpPa30BbIBATh HHPOPMAITHIO
U3 OJIHOM 3HAKOBOW CHCTEMBI B IPYTYIO;

co3llaBaTh THCHMEHHBIE M YCTHBIE COOOIICHHMS, WCIONB3Yysl MOHATUHHBIN ammapar
W3YYCHHOTO pas3jena OWOJIOTHH, CONPOBOXKIATh BBICTYIUICHHE Npe3CHTAalUed ¢ Yy4EToM
0COOCHHOCTEH ayTMTOPHH 00YYaIOIIHXCS.

Y4eOHO-MeTOoANYEeCKNH KOMIUIEKT y4e0HOr0o nmpeamera, Kypca.
e Jlunusa yue6HuKoB nop peaaxuueii B.B. ITaceunuka JIunus XKuzuu «buonorus» Mocksa
«IIpocsemenne» 2023 r.
e bubmoreka IIOK - https://m.edsoo.ru/7f413368

e KoHcTpyKTOp pabounx mporpamm
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