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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo OWOJOTMM Ha YPOBHE OCHOBHOrO 00IIEero oOpa3oBaHMS
COCTaBJ€HAa Ha OCHOBE TpeOOBaHWA K pe3yJabTaTaM OCBOCHUS OCHOBHOM
00pa30BaTeNbHOM MPOrpaMMbl OCHOBHOTO 00LIET0 0OPA30BaHHUs, MPEACTABICHHBIX
B ®I'OC 00O, a Takxe penepanbHOi padoyeit mporpaMMbl BOCITUTAHUSI.

[Iporpamma mo OuONOrMM HampapjieHa Ha (OPMUPOBAHUE E€CTECTBEHHO-
Hay4YHOW T'PAMOTHOCTH OOYYAIOIIMXCS M OPraHM3auui0 M3yuyeHUs OMOJIOTMM Ha
JEATEIbHOCTHOM OCHOBE. B mporpaMme no OMOI0rMHM YYUTHIBAOTCS BO3MOKHOCTH
yueOHOoro mpeamera B peanusauuu tpedoBanuii GI'OC OOO k niaHUpPyEMbIM
JMYHOCTHBIM M METANPEAMETHBIM pPe3yjIbTaTaM OOYYEHMS, a TAKXKE pealu3alus
MEXXTIPEAMETHBIX CBA3CH €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEAMETOB HA YPOBHE
OCHOBHOTI'0 0011IEr0 00pa3oBaHMsl.

B mnporpaMMe no OWOJIOTMM ONPEAENSIOTCS OCHOBHBIE LIEJIM HM3YyYCHUS
OMOJIOTMH HAa YPOBHE OCHOBHOTO 00IIEro 00pa30BaHusl, INIAHUPYEMBIEC PE3YJIBTATHI
OCBOCHHMSl MpPOrpamMMbl MO  OHOJIOTMU:.  JIMYHOCTHBIE, METANPEAMETHBIE,
npeaMeTHbIE. [IpeaMETHBIE TUTAHUPYEMBIE PE3YJIbTATHI JAHbI AJIS KOXAOro roja
U3y4eHUS] OMOJIOTUH.

buonorusi pa3BUBacT NPEICTABICHUS O MO3HABAEMOCTH >KMBOH MPUPOIBI U
METOJaX €€ MO3HAHWs, MO3BOJIIET COPMUPOBATH CUCTEMY HAYYHBIX 3HAHUH O
YKMBBIX CUCTEMAX, YMEHHSI UX MOJy4aTh, MPUCBAUBATH M MPUMEHSTh B )KU3HEHHBIX
CUTYaLUsIX.

Bbuonornueckas mnoOAroTOBKA OOECMEYMBAET MOHUMAHHE OO0YYaAIOIIUMUCS
Hay4YHbIX MPUHIMIIOB YEJIOBEUYECKONW NEATEIBHOCTH B MPHUPOJAEC, 3aKIaAbIBACT
OCHOBBI 3KOJIOTHUECKOH KYJIBTYpPBI, 310POBOr0 00pa3a »U3HHU.

[lensmMu u3ydeHUss OMOJIOTUM HA YPOBHE OCHOBHOTO 0011ero 0Opa3oBaHMS
SIBJISIFOTCS:

(GopMUpOBaHME CUCTEMBI 3HAHMA O TOpH3HAKax M Mpoleccax
KU3HEACITETbHOCTH OMOJIOTMUYECKUX CHCTEM Pa3HOTO YPOBHS OpraHU3aliH;

(GOpMUpPOBAHUE  CUCTEMBI  3HAHUH 00  OCOOEHHOCTSIX  CTPOCHMS,
KU3HEACITEbHOCTH OPraHu3Ma 4ejIOBeKa, YCIOBUSAX COXPAHEHUS €0 30POBbS,

(opMUPOBAHUE YMEHUH NPUMEHITH METOAbl OMOJOTMYECKOW HAyKu IJist
M3yu4eHUsl OMOJIOTMYECKUX CUCTEM, B TOM YMCJIE OPraHU3Ma 4eJI0BEKa,;

(opMUPOBaHUE YMEHUH MCNONB30BaTh HMHPOPMALMIO O COBPEMEHHBIX
JOCTHKEHUSIX B 00J1aCTH OMOJIOTUHM JUTsl OOBSICHEHHUS TPOLIECCOB U SIBJICHUI KUBOH
HIPUPOJBI U KU3HEACITEIBHOCTU COOCTBEHHOTO OPraHU3Ma,

(GOpMUpOBAHUE YMEHUI OOBACHATH POJb OHOJOTMM B MPAKTHYECKOM
JEATEILHOCTH JIFOACH, 3HAYEHHE OMOJOTMYECKOr0 pa3Hoo0pa3ust Uisl COXPAHEHHUS
Oouocepsl, MOCIEACTBUS ACITETBHOCTH YEJIOBEKA B IPUPO/IE;



(GOpMUpPOBAHHME  JKOJIOTHYECKOH  KYJbTYpbl B ILENSIX  COXPAHEHUS
COOCTBEHHOI0 3/I0POBbSI M OXPaHbl OKPY>KAKOIICH CPEIbI.

JlocTuxkeHue 1eneid nporpaMmMmbl M0 OMOJOTUM 00ECIIEUUBACTCS PEIICHUEM
CJIEIYIOIIUX 3a0ay4:

npuoOpeTeHHE 00y4YaroIMMHCs 3HaHUI 0 YKAUBOM NpUpPoOAE,
3aKOHOMEPHOCTSIX CTPOCHUS, KUZHEIEATEIBHOCTH U CpeaooOpasyroleid posu
OpPraHU3MOB, YEJIOBEKE Kak OMOCOIMAIBHOM CYILIECTBE, O POJIM OUOJIOTrHYECKOM
HayKH B MPAKTUUYECKOH ACATEIBHOCTH JIHOJICH;

OBJIAICHUE YMEHUSMHM MPOBOJUTH HCCIACAOBAHUS € HCIOJIb30BAHUEM
OMOJIOTUYECKOTO O0OPYJOBaHUSI U HAOJIOJACHUS 32 COCTOSIHUEM COOCTBEHHOTO
OpraHu3Ma,

OCBOEHHME MPUEMOB PadOTHI ¢ OMOJIOrMUECKON HHPOpPMALIMEH, B TOM YHUCIIE O
COBPEMEHHBIX JOCTHXKECHUSX B 00JaCTH OWOJIOTMM, €€ aHajiu3 U KPUTHYECKOE
OLICHUBAHMUE;

BOCHUTAHUE OMOJIOTUYECKU U SKOJOTUYECKU MPAMOTHOM JIMUHOCTH, TOTOBOM
K COXPAHEHUIO COOCTBEHHOTO 3/I0POBbS M OXPAHbI OKPYXAOLIEH CPEBI.

OO011ee YKC/IO YacoB, OTBEICHHBIX Ul U3YYEHUs] OUOJIOTUH, COCTaBseT 238
yacoB: B 5 kjacce — 34 yaca (1 4ac B Heaemnto), B 6 knacce — 34 yaca (1 4dac B
HeJen), B 7 kiacce — 34 yaca (1 4ac B Heaem0), B 8 kiacce — 68 yacoB (2 4aca B
HEJIEN0), B 9 kiacce — 68 4acoB (2 4yaca B HEJICIIO).

[Ipeanaraempiii B mporpamMme Mo OHOJIOTMM TMEPEYEHb JTaOOpaTOPHBIX U
NPAKTUYECKUX PAOOT SBISETCS PEKOMEHIATENIbHBIM, YYMUTENb JEIaeT BHIOOP
NpPOBEJCHUS J1aDOPAaTOPHBIX PAOOT W OMNBITOB C YUYETOM HWHAMBUIYAJIbHBIX
OCOOCHHOCTEH  OOy4YaroLIMXCs,  CIOUCKA  JOKCIEPUMEHTAJbHBIX  3a/1aHUH,
npeagaraéMbix B paMKax OCHOBHOIO FOCYAapCTBEHHOTO 3K3aMeHa 10 OMOJIOTHH.



COJAEPKAHUE OBYUEHUA

S KUIACC

1. buosorusi — HayKa o »KUBOM npupoae

[Tonatue o xu3HW. [Ipu3HAKU >KMBOro (KJIETOYHOE CTPOCHHUE, MUTAHUE,
JbIXaHUE, BBIACIEHUE, POCT U Ipyrue mpusHaku). OOBEKTHI KMBOH M HEXKUBON
OPUPOABI, X CpaBHEHHUE. JKMBas U HEXKUBAS PUPOJAA — EAUHOE LIETIOE.

Bbuonorus — cucrema Hayk 0 >kMBOM npupoae. OCHOBHBIE pa3Aeibl OUOJIOTUN
(OoTaHMKa, 300JI0TUS, 3KOJIOTHS, UUTOJOTUS, aHATOMMUsI, (PU3HOJIOTHUS U NPYTHe
pazaensl). IIpodeccun, cBsizaHHble ¢ OMOJIOTMEH: Bpay, BETEPUHApP, TMCUXOJIOT,
arpoHOM, >XMBOTHOBOA M Apyrue (4-5 mpodeccuii). CBsi3p OMOJIOTUU € APYTUMU
HayKaMM (MaTeMmaruka, reorpadus u apyrue Hayku). Ponb OMOI0ruM B Mo3HAHUM
OKPYAIOLLEr0 MUPA ¥ MPAKTUYECKOM AESITEILHOCTH COBPEMEHHOTO YEIOBEKA.

Kabuner Owonoruu. IlpaBuna mnoBeneHuss U pabOThl B KaOUHETE C
OMOJIOrMYECKUMHU TPUOOPAMU M HHCTPYMEHTAMHU.

Buonoruueckue TEPMUHBI, MOHATUS, CUMBOJIBIL. MICTOUYHUKN OMOJOTHYECKMX
3HaHui. Ilouck wuHpoOpMaLUMM C UCHOJIB30BAHUEM PA3JIUYHBIX HCTOYHUKOB
(HaAy4YHO-TIONYJIApHAs JIUTEPATYpa, CIIPABOYHUKH, HTEPHET).

2. Mertoabl H3y4eHHUsI )KMBOI NPHPOABI

HayuHble METOBI M3yYEHHUs KMBOW MPUPOJBL: HAOMIOACHUE, SKCIIEPUMEHT,
ONHUCaHue, u3MepeHue, kinaccudukauus. [IpaBuia paboThl ¢ yBEIMUYUTEIBHBIMU
npudopamu.

Meton onucaHusi B OMOJOTUU (HATJISIAHBIN, CJIOBECHBIH, CXEMATUUYECKUNA).
MeTon u3mepeHus (MHCTPYMEHThI u3MepeHust). HabntoaeHue U 3KCIEPpUMEHT Kak
BEAYLIME METO/AbI OUOJIOTHH.

Jlabopamoprsle u npakmuueckue padomol

H3yueHue naboparopHOro OOOPYJOBAHUS: TEPMOMETPBI, BECHI, YallIKH
[letpu, npoOupku, MeH3ypku. [IpaBuna padboTel ¢ 000PYyIOBAHUEM B IIKOJIBHOM
KaOuHeTe.

O3HaKOMJIEHHE C YCTPOMCTBOM JIyINbl, CBETOBOIO MHUKPOCKONA, NpaBuia
padOThI C HUMHU.

O3HaKOMJIEHHE C PACTUTENIBHBIMU U )KUBOTHBIMHU KJIETKaMU: TOMarta U apOy3a
(HatypaJibHbBle Tpenaparbl), HUHGQY30puu Typeapku U TUAPBl  (TOTOBBIE
MUKPONPENAPATHI) ¢ MOMOILBIO JIYIIBI U CBETOBOIO MUKPOCKOIIA.

IJKCKypcuu unu 61u0e0IKCKypcuu

OBnaseHue METOJAMU M3YUEHUS SKMBOM MNPUPOAbI — HAONIOJCHUEM H
DKCIIEPUMEHTOM.

3.  OpraHu3msl — TeJ1a ;KUBOH NPHPOIbI

[lonsitue 00 opranusme. JlosiAepHBIE U sIACPHBIE OpraHu3Mbl. KieTtka u eé
OTKpbITHE. KIIETOYHOE CTpOEHME OpraHu3MoB. LIUTONIOrMS — Hayka O KIIETKE.



Knetka — HauMeHblIas €IUHUIA CTPOCHUS M >KU3HEACATEIbHOCTA OPraHU3MOB.
YCTPOICTBO yBEIMUUTENBHBIX TPUOOPOB: JIyMbl U MUKPOCKONa. CTPOEHUE KIETKU
MO/ CBETOBBIM MHUKPOCKOIIOM: KJIETOYHAs 000JI0UKa, LIUTOIIa3Ma, apO.

OMHOKJIETOYHBIE U MHOTOKJIETOYHBIE OpPraHu3Mbl. KJIETKH, TKaHW, OPraHbl,
CUCTEMBI OPTraHOB.

XKuzHenesTenbHOCTh OpraHu3MoB. OCOOEHHOCTM CTPOEHUST U MPOLECCOB
KU3HEACITEbHOCTU Y PACTCHUA, )KMBOTHBIX, OaKTepuil U rpuOOB.

CBoiicTBAa OpraHuM3MOB. TMUTAHWE, [bIXaHWE, BBIICICHUE, JABW)KCHUE,
Pa3MHOXEHHUE, PA3BUTUE, PaA3IPAKUMOCTb, MPUCIOCOONEHHOCTb. OpraHusm —
€IUHOE LIETIOE.

Pa3zHooOpa3ue opraHu3amMoB W HUX KjiacCH(uUKaius (TaKCOHbI B OUOJIOTHM:
LapcTBa, TUMbI (OTAENBI), KJIACCHI, OTPAAbl (MOPSAKH), CEMENCTBA, POJIBI, BUJBI.
baktepun M BUpPYCHl Kak ()OpPMbI >KU3HM. 3HAUCHUE OakTEepuili U BUPYCOB B
IPUPOJE U B )KU3HU YEJIOBEKA.

Jlabopamoprsle u npakmuueckue padomol

H3ydyeHue KIETOK KOXHIbI YEHIYH JIyKa MOJ JIYOH M MHUKPOCKONOM (Ha
PUMEPE CAMOCTOSATENBHO MPUTOTOBJICHHOTO MUKPOIIpEnapara).

O3HaKOMJIEHHE ¢ TPUHLMIIAMU CUCTEMATUKHU OPraHU3MOB.

Habnronenue 3a notpedaeHreM BOJbl PACTEHUEM.

4. Oprasusmsl H cpeJa OOUTAHUSA

[lonstue o cpeae obOurtanus. Boanasi, Ha3eMHO-BO3AYyIUIHAs, MOYBEHHAs,
BHYTPUOpPraHU3MEHHass cpenbl oOurtanus. [lpeacraBurenu cpex  oOUTaHUS.
OcoOeHHOoCcTH cpea oOuTaHusi opraHu3MoB. [IpucnocoOeHus OpraHu3MoB K Cpeie
obutanust. Ce30HHBIE U3MEHEHUS B )KU3HH OPraHU3MOB.

Jlabopamoprbvle u npakmuueckue padbomol.

BeisiBneHre npucnocoOSieHUu OpraHu3MOB K cpeae  oOutaHus  (Ha
KOHKPETHBIX NPUMEPAx).

JKCKypcuu uiu 6UOe0IKCKypcuul.

PacTUTENBHBIN U )KUBOTHBII MUP POJHOIO Kpas (KpacBeICHHUE).

5. Ilpupoanbie cooduiecTBa

[ToHsiTHE O MNPUPOJHOM CcooOIIeCTBE. B3auMOCBSI3W OpraHu3MOB B
NPUPOIHBIX coolmiecTBax. [lumieBsie cBI3M B cooOuiecTBax. [IMIIeBbIC 3BEHBA,
uenu M cetd nuTtaHus.  [lpou3BoauTeny, MNOTPEOUTENIM W Pa3pyLIUTEIH
OPraHMYECKUX BEIIECTB B MPUPOIHBIX cooOwmecTBax. [Ipumepsl NpUPOIHBIX
CO00MIECTB (JIEC, MPYJ, 03€PO U APYTUE NPUPOAHBIE COOOLIECTBA).

HckyccTBEHHBIE COOOIIECTBA, UX OTJIMYUTEIbHBIC MPU3HAKU OT MPHUPOJHBIX
cooOwecTB. [IpvumMHBl HEYCTOWYMBOCTH MCKYCCTBEHHBIX cooOuiecTB. Posb
MCKYCCTBEHHBIX COOOIIECTB B )KMU3HU YEJIOBEKA.



[Ipupoansie 30HbI 3eMin, ux odourarenu. dnaopa u (ayHa NpUPOIHBIX 30H.
JlanawaTel: TPUPOAHBIE U KYJIBTYPHBIE.

Jlabopamoprvie u npakmuueckue pabomol.

N3ydyeHHe HCKYCCTBEHHBIX COOOLIECTB M MX OOUTaTeNned (Ha NpuMeEpe
aKBapUyMa U JAPYTUX UCKYCCTBEHHBIX COOOLIECTB).

IJKCKypcuu unu 6u0e0IKCKypcuu.

N3ydeHue npupoaHbIX cOOOUIECTB (HAa MpUMEPE Jieca, 03€pa, NMpyaa, Jyra u
JPYTUX NPUPOTHBIX COOOMIECTB. ).

N3ydeHue Ce30HHBIX SIBJICHUN B KU3HU MPUPOJHBIX COOOLIECTB.

6. 7KuBast npupoaa u 4ey0BeK

M3mMeHeHnss B NpUpPOAE B CBA3M C PA3BUTUEM CEJILCKOIO XO3SMCTBA,
NPOU3BOJCTBA U POCTOM YHUCJIIEHHOCTH HACENEHUs. BiausHHUe YeoBeKa Ha )KUBYIO
NpUPOY B XOAE€ MUCTOPUU. [ T0OATBHBIE 3KOJIOTHYECKHE MPOOIEMbl. 3arpsi3HEHUE
BO3YLIHOW U BOJHON 0005104eK 3eMJIM, MOTEPU NMOUB, UX NpeaoTpauicHue. [lytu
COXpaHEHUsT  OMOJIOTMYECKOrO  pazHooOpaszus.  OXpaHsieMble  TEPPUTOPUH
(3anOBEIHUKH, 3aKa3HUKH, HALMOHAIBHBIC NTAPKH, TAMATHUKU NpUpobl). KpacHas
kHura Poccuiickon @enepaunn. OCO3HAHUE KU3HU KAK BEJIMKOW LIEHHOCTH.

Ilpakmuueckue pabomoi.

[TpoBeneHue akuuu no yoopke mycopa B OfukadlIeM Jiecy, mapke, CKBEpe
WIM Ha NPULLIKOJIBHON TEPPUTOPUU.

6 KUJIACC

1. PacTurebHbIN OpraHusm

Boranuka — Hayka O pacteHusx. Paznenbl OoTanuku. CBsi3b OOTAaHUKH C
JPYTMMHU HayKaMH U TEXHUKOW. OO1ME NPU3HAKU PACTEHUIA.

Pa3HooOpa3ue pacTeHuid. YpOBHU OpraHM3allMyd PacTUTEILHOTO OpraHu3Ma.
Beicuine u Hu3mme pacteHus. CriopoBbI€ U CEMEHHBIE PACTEHHSI.

PacturenpHas kierka. M3ydeHuWe pacTUTENBHOW KIETKM MO CBETOBBIM
MHUKPOCKOIIOM:  KJIETO4YHas  00O0JIouKa, sApO, LMTOMIa3Ma  (TUIACTUABI,
MUTOXOHJPUHU, BAKyOJIM C KJIETOYHBIM COKOM). PacturenbHble TkaHW. DYyHKIUH
PACTUTENIBHBIX TKAHEM.

Oprasbl U CUCTEMBI OPraHoB pacTeHUui. CTPOEHUE OPraHOB PACTUTENIBHOIO
OpPraHU3Ma, UX poJib U CBSI3b MEXAY COOOM.

Jlabopamopnbsle u npakmuueckue padomol.

M3yueHne MUKPOCKONTMYECKOTO CTPOEHUS JIMCTA BOJAHOIO PACTEHUS JJIOACH.

N3yuenue CTPOEHUS PACTUTEINIbHBIX TKaHel (MCIIOJIb30BAHUE
MUKPOIIPENAPATOB).

M3ydyeHne BHEIIHErO0 CTPOCHMS TPABSIHUCTOIO LIBETKOBOIO pacTeHUs (Ha
KUBBIX WJIM TepOapHBIX SK3EMIUIIpaX PACTCHMIA): MACTYILIbs CYMKA, peaAbKa JUKasd,
JIFOTUK €IKUI U IPyTrue paCTeHUS.



OOHapy>KEHUE HEOPraHMUYECKUX M OPraHUUYECKUX BEIIECTB B PACTCHUH.

IKCKypcuu unu 61u0e0IKCKypcuu.

O3HaKOMJIEHHE B PUPOJIE C IBETKOBBIMUA PACTECHUSMHU.

2. CrpoeHue 1 MHOroo0pa3ue NOKpPbITOCEMEHHbIX pacTeHHil

Crpoenne cemsiH. COCTaB M CTPOEHUE CEMSIH.

Buael KOpHEH U TUNIBI KOPHEBBIX CUCTEM. BuaonsMeHeHus KopHei. Kopens —
OpraH NOYBEHHOI0 (MUHEPAJIBHOr0) NUTaHWs. KOPHM M KOPHEBBIE CHCTEMBI.
BHelHee U BHYTPEHHEE CTPOCHHUE KOPHS B CBsI3U C €ro gpyHkuusmu. KopHeBoit
4yexJMK. 30Hbl KOpHA. KopHeBbie BOJOCKH. POCT KOpHs. llornomeHue KOpHIMH
BOJIbI U MUHEPAJIBHBIX BEIIECTB, HEOOXOAMMBIX PACTCHHIO (KOPHEBOEC JABJICHUE,
0CMOC). BUton3aMeHeHne KopHen.

[Tober. Pazpurue mnoOera u3 mnouku. CrTpoeHue cteds. BHemHee wu
BHYTPEHHEE CTPOCHHUE JIUCTA. Buaom3MmeHeHus nmoOEroB: KOPHEBUILE, KIyOEHb,
JykoBuLa. MIX cTpoeHMe, OMOJOrM4ecKoe M XO3siiicTBeHHOE 3HaueHue. [loder u
nouku. JIucTopacnonoxeHue U JucToBas Mo3anka. CTpoeHue U (PyHKUIMU JIMCTA.
[IpocTeie W CHOXHBIE JIMCThA. BuaousmeHeHus JUCTbeB. OCOOEHHOCTH
BHYTPEHHETO CTPOEHUS JIUCTA B CBSI3U € €ro (YHKUMSAMH (KOKHMLA U YCThUILA,
OCHOBHAs TKaHb JIMCTA, MPOBOASILME MYyUYKH ). JIUCT — OpraH BO3AYLIHOTO MUTAHMS.

Crtpoenue u pasHooOpasue 1BeTKOB. Cousetus. [lnoael. Tumsl mIoA0B.
PacnipoctpaHeHue Ma00B U CEMSIH B PUPOJIE.

Jlabopamoprie u npakmuueckue padbomol.

M3yuyeHue CTpOEHUsT KOPHEBBIX CUCTEM (CTEPKHEBOM M MOYKOBATOW) Ha
npuMepe repOapHbIX SK3EMIUISIPOB WU JKUBBIX PACTCHUIA.

M3yuenne Mmukponpenapara KIeToK KOPHS.

O3HAaKOMJIEHHE C BHEIUHUM CTPOCHHUEM JIMCTHEB M JIMCTOPACIIONOKEHUEM (HA
KOMHATHBIX PACTEHHSIX ).

M3yueHue CTPOEHHUs BETETATUBHBIX M T'€HEPATUMBHBIX MOYEK (HA MpUMEPE
CUPEHHU, TONOJI U APYTUX PACTEHU).

M3yyeHne  MHMKPOCKONMYECKOTO  CTPOCHMS  JUCTAa  (HA  TOTOBBIX
MUKpONpenaparax).

PaccMmarpuBaHue MUKPOCKONIMYECKOTO CTPOEHUSI BETKM AEpeBa (Ha rOTOBOM
MUKPONIPEnapare).

HccnenoBaHue CTPOCHUSI KOPHEBUILA, KITYyOHSI, TYKOBHLIBI.

M3yuyeHue CTpoeHuUs LIBETKOB.

O3HaKOMJIEHHE C PA3IMYHBIMUA TUIIAMH COLBETU.

M3yueHue CTpoeHuUs CEMSIH IBYOJIbHBIX PACTEHUH.

M3yuyeHue CTpOeHUs CEMSH OHOIOJIBHBIX PACTEHUH.

3. 7Ku3HenesiTeJIbHOCTh PACTHTEIBHOI0 OPraHu3mMa

OOmeH BelecTB y pacTeHHid



Heopranuueckue (BOAa, MUHEPAJBHBIE COJIM) M OPraHMYECKUE BEIIECTBA
(OenKy, >KUPBI, YIIIEBObI, HYKJICUHOBBIE KMCJIOThI, BATAMHHBI U APYTUE BELIECTBA)
pacteHusi. MUHEpaJIbHOE MUTAHUE PACTEHUH. Y TOOPEHMUSI.

Ilutanue pacrenus.

[lornouieHre KOpPHSIMU BOJABI M MMHEPAJIBHBIX BEIIECTB, HEOOXOAMMBIX
pacTeHU0 (KOPHEBOE JaBicHUE, ocMoc). [loua, €€ mmomopoaue. 3HAYCHUE
00paOOTKM TMOYBBI (OKYYHMBAHUE), BHECEHUS YIAOOPEHUH, MNPOPEKUBAHUS
IPOPOCTKOB, NMOJIMBA VI )KU3HU KYJbTYPHBIX PACTEHUN. [ MAPONOHHMKA.

dortocuHTe3. JIMCT — Oprad BO3AYLIHOTO MUTaHUs. 3HaAUe€HUE (POTOCUHTE3A B
PUPOJE U B SKU3HM YETIOBEKA.

JbIXaHHe pacTeHHs.

JIbIxaHue KOpHs. PhIXJIEHME TOYBBI IS YJIYYIIECHUS JbIXaHUS KOPHEH.
YCII0BHs, TNPENATCTBYIOILME [bIXaHUIO KOpHEW. JIMCT Kak OpraH JbIXaHWs
(ycteuuHblil annapar). [loctymienue B auct armocdepHoro Bo3ayxa. CuibHas
3aMbUIEHHOCTh BO3AyXa, KaK MPENSTCTBUE AJIs JbIXaHUS JUCTheB. CTeOenp Kak
OpraH JAbIXaHUs (HATMYME YCTHULl B KOXKULE, Ye4eBUYEK). OCOOEHHOCTHU bIXaHUs
pacteHuil. B3auMOoCBs3b JbIXxaHUs! pACTEHUS C POTOCUHTEZOM.

Tpancnopr BewiecTB B paCTEHHH.

CBsi3p KJIETOYHOTO CTPOCHHUsi cTeOnst ¢ ero (yHkuusmMu. Poct crebns B
muHy.  KnerouHoe crpoeHMe CTeOisi TPaBSHUCTOTO PACTEHUS:  KOXKHULA,
NPOBOJSIIME MYUYKH, OCHOBHAs TKaHb (mapeHxuma). KjneTtoyHoe cTpoeHue creds
JIPEBECHOTO pacTeHus: Kopa (mpoOka, jy0), kamOuii, TpeBECUHA U CEpICBUHA.
Poct crebns B TtonmuHy. IlpoBoasiiume TkaHu KOpHS. TpaHCIOPT BOABI M
MUHEPAJIBHBIX BELIECTB B PACTEHUM (COCYIbI JPEBECHHBI) — BOCXOMSIIMA TOK.
HcnapeHue Bobl Yepe3 cTedeNb U JIUCTh (TpaHcnupauus). Peryisiuus ucnapeHus
BOJBI B PACTCHHMM. BiUsHME BHEIIHMX YCJIOBUH HA MCHApeHUe BOABL. TpaHcmopT
OPraHUYECKUX BELIECTB B PACTCHUHU (CUTOBHUAHBIE TPYOKHM Jy0a) — HUCXOASILUNA
ToK. IlepepacnpeneneHue M 3amacaHue BELIECTB B PACTCHUU. BeiaeneHue y
pactenuil. Jlucronan.

Pocrt 1 pa3BuTHE pacTeHusl.

[Ipopacranue ceMsiH. YCoBUs NMpopacTaHus ceMsiH. [IoArotoBka cemsiH K
nocesy. Pa3Butue npopocTKOB.

OOpazoBarenbHble TKaHU. KOHyC HapacTtanus nodera, pocT KOHYMKA KOPHSL.
Bepxy1ieunslii 1 BCTaBOUYHBIA pOCT. POCT KOpHS M cTeOiis B TOJIIUHY, KaMOWIA.
OOpazoBaHu€e roAMYHBIX KOJIEL Y IPEBECHBIX pacTeHUd. BiusHue HpUTOropMOHOB
Ha poCT pacTeHus. POCTOBbIE NBMXKEHUS pacTeHUil. Pa3BuTe nodera u3 novyku.

PasMHOXeHME pacTeHMii W ero 3HaueHue. CEeMEHHOE (TCHEPATUBHOE)
pasmMHOXKeHMEe pacteHuid. LlBetku wu cousetns. OmnbuieHue. IlepexkpécTHoe



OMBUICHUE (BETPOM, KUBOTHBIMH, BOJOW) H CAMOOMBUICHUE. JIBOWHOE
omjioa0TBOpeHue. HacnenoBanue npu3HakoB 000OUX PACTCHUIA.

BereraTuBHOE  pa3MHOXXEHUE  ILIBETKOBBIX  pacTCHUd B MPHUPOJE.
BereraTuBHOE pa3sMHOXEHUE KYJIbTYpPHBIX pacTeHuil. KioHsl. CoxpaHeHue
NPU3HAKOB MATEPUHCKOTO pacTeHUs. XO3SMCTBEHHOE 3HAUYECHUE BETETATUBHOTO
PA3MHOXKECHMUSI.

JlabopamopHuvie u npakmuueckue padomeol.

HabnroneHue 3a poCTOM KOPHSI.

HabGnronenue 3a poctom noodera.

OnpeneneHue Bo3pacTa AepeBa 1o CHuiy.

BrisiBlieHUE TEPEABMKEHUS BOABI U MUHEPAJIBHBIX BEIIECTB MO JPEBECUHE.

HabnroaeHue mnpoiiecca BBIJACICHUS KUCIOPOJa Ha CBETY aKBapUyMHBIMH
PACTCHUSIMHU.

H3yueHue posu peIXJICHUS JUTS IbIXaHUS] KOPHEH.

OBnageHue  mpuéMaMud  BEr€TaTUBHOTNO  PA3MHOXKEHHMS  PacTeHUi
(UepeHKOBaHME TMOOEroB, YEPEHKOBAHUE JIMCTHEB U JPYrH€) Ha MpUMEPE
KOMHATHBIX pacTEHUH (TpaaecKaHIUs, CEHIOJUS, OCTOHUS, CAHCEBbEpA U JPYTrHe
pacTeHus).

OnpeneneHue BCX0XKECTU CEMSIH KYJIbTYPHBIX PAaCTEHUN U TOCEB UX B TPYHT.

HabnroaeHue 3a pocTOM U Pa3BUTHEM ILIBETKOBOTO PACTEHMUS] B KOMHATHBIX
yCIOBUSX (Ha mpuMepe (acosiv UM MOCEBHOTO rOopoxa).

OnpeneneHue yCcaoBUiA MpOpacTaHusl CEMSIH.

7 KITACC

1. CucreMaru4ecKue rpynnbl pacTeHH

Knaccudukanus pacteHuii. Bua kak OCHOBHasi CUCTEMaTH4ecKasi KaTeropusi.
Cucrema pacTuTeNIbHOr0 Mupa. Husmue, BBICIIME CIIOPOBBIE, BBICIINE CEMCHHBIC
pacteHus. OCHOBHBIC TaKCOHBI (KAaTE€rOpUM) CUCTEMATUKU PACTECHUN (LApPCTBO,
OTJEJ, KJIacC, MOPSAIAOK, CEMENCTBO, poA, BUl). ICTOpUs pa3BUTHSI CUCTEMATHUKH,
OMUCAHKUE BUIOB, OTKPHITUE HOBBIX BUIOB. POJIb CHCTEMATHKU B OMOJIOTUH.

Huzmue pacrenus. Bompopocian. OOuias XapakTepuCTHKAa BOJOPOCIICH.
OIOHOKJIETOYHBIE M MHOTOKJIETOYHBIE 3€JIEHBIC BOAOPOCIH. CTpPOCHHE W
KUBHENCATEIBHOCTD 3€JIEHBIX BOAOPOCHCH. Pa3MHOXKEHHME 3E€NEHBIX BOIOPOCECH
(Oecronoe W TOJOBOE). byphle W KpacHble BOJOPOCIHM, HX CTPOCHUE W
KUBHENCATEIBHOCTh. 3HAYEHUE BOIOPOCIICH B IPUPOJE U )KU3HH YEJIOBEKA.

Bricuine copoBbie pacteHusi. MoxoBuaHbie (Mxu). O01ias xapakTepucTuka
MXOB. CTpoeHHME U SKU3HEACATEIBbHOCTh 3€lEHBIX M C(ArHOBbIX MXOB.
[TpuCnoCOONEHHOCTh MXOB K S>KM3HM Ha CUJBHO YBIQKHEHHBIX MOYBAX.
Pa3MHOXXE€HHE MXOB, IIMKJI Pa3BUTHS HA NMPUMEPE 3€IEHOTO MXa KYKYILIKHH JIEH.



Ponbs Mx0B B 3a00siauMBaHuy 1o4yB U TopdoodpazoBanuu. Mcnonbs3oBanue Topda
Y MPOJYKTOB €r0 NepepadOTKH B XO3UCTBEHHON ACATEILHOCTH YEIOBEKA.

[TnaynoBuanbie (ITnayHel). XBoumeBuaHbIE (XBOMLIM), [TamOpOTHUKOBUIHBIC
(ITanmopoTHUKH). OO6uras XapaKTEPUCTHUKA. YcnoxHeHue CTPOEHHUS
NanopOTHUKOOOPA3HBIX PpPACTEHW MO CpaBHEHUIO € MXaMu. OCOOEHHOCTH
CTPOCHUS U OSKU3HEHACATEIBHOCTH IUIAYHOB, XBOLIEH H  MANOPOTHHUKOB.
Pa3zMHOXEHHE ManoOpOTHUKOOOpa3HbIX. [k pa3BuTHs manopoTHuka. Pomb
JPEBHUX MAaNOPOTHUKOOOPA3HbIX B OOpAa30BaHMM KAMEHHOIO YIJis. 3HA4YEHHUE
NanopOTHUKOOOPA3HBIX B MPUPOJIE U )KU3HU YEJIOBEKA.

Boicuine ceMeHHble pacTeHus. [onocemeHHbie. OOmas xapakTepPUCTHKA.
XBOWHBIE pacTeHHs, UX pazHooOpazue. CTPOEHUE U IKUZHEACATEIBHOCTH
XBOMHBIX. PA3MHOXXEHHE XBOWHBIX, LIMKJT PA3BUTHUS HA MPUMEPE COCHBI. 3HAYEHUE
XBOWHBIX PACTEHUN B IPUPOJAE U )KU3HU YETIOBEKA.

[TokpeiTOCEMEHHBIE  (IIBETKOBBIE) pacTeHus. OOuias xapakTEPUCTHKA.
OCOOEHHOCTH CTPOCHHUSI U JKU3HEAEATEIBHOCTH MOKPHITOCEMEHHBIX KaK HauboJee
BBICOKOOPTaHU30BAHHOM  TPyNIIbl  PaCTEHWH, HMX TOCHOACTBO Ha 3eMlle.
Knaccudukanuss MOKPHITOCEMEHHBIX PACTEHUH: Kiacc JIBYJOJbHBIE M KJAcCC
OpnonmonbHble.  [lpu3Haku kiaccoB. LMK pa3sBUTUS  MOKPBITOCEMEHHOTO
pPacTEHHsI.

CemelcTBa NOKPBITOCEMEHHBIX (IIBETKOBBIX) PACTCHUH (M3y4arOTCS TpHU
CEMEICTBA PaCTEHUN MO BBIOOPY YUMUTENS ¢ YUETOM MECTHBIX YCJIIOBUMA, MPU 3TOM
BO3MOXKHO M3y4yaTb CEMEWCTBA, HE BOLUEIIIME B IEPEYEHD, €CIIA OHU SIBISIOTCS
HauboJiee PacnpoOCTPAaHEHHBIMM B JAHHOM PErHMOHE). XapakTEepHbIE MPU3HAKH
ceMeiicTB Kiacca JIpynosbHbie (Kpectonetnsie, unum KanyctHeie, PO30LBETHEIE,
unu Po3oBeie, MoThIIBKOBEBIC, UM BoOoBRIe, [Tacnénopbie, CIIOKHOILBETHRIC, UITH
ActpoBbie) U kiacca OnHomonbHbIe (JIuelHbie, 351akv, WM MSTIMKOBBIC).
MHoroo6pa3ue pacteHuid. JIuKOpacTyuiue NpeacTaBUTeNN ceMeicTB. KynbTypHbie
NPEACTABUTENIN CEMENCTB, UX UCIIOJIB30BAHUE YETIOBEKOM.

Jlabopamopnbsle u npakmuueckue padoomol.

M3ydeHre  CTpPOCHHMST  OJHOKIIETOYHBIX  BOJOPOCIEH  (HA  mpUMEPE
XJIAMUJIOMOHA/IbI M XJIOPEJUIBI ).

M3yuyeHue CTpOEHUs MHOTOKJIETOYHBIX HUTYATBHIX BOJOPOCIEH (HA mpumepe
CIIMPOTUPHI U YIIOTPUKCA).

M3yuyeHune BHEIIHErO CTPOECHUS MXOB (Ha MECTHBIX BUIAX).

M3yuyeHune BHEIHErO CTPOCHMSI MANOPOTHUKA WIIM XBOLLIA.

M3yuyeHune BHELIHETO CTPOEHUS BETOK, XBOM, LIUIIEK U CEMSH I'OJIOCEMEHHBIX
pacTeHul (Ha mpuMepe €11, COCHbI U JIUCTBECHHUILBI ).

M3yuyeHue BHEIIHETO CTPOCHHUS IOKPBITOCEMEHHBIX PACTEHUN.



M3yyeHne NpU3HAKOB  NpEACTaBUTENE  cemelcTB:  KpecTouBeTHbIE
(Kanycthsie), PozousetHsie (Po3oBbie), MoTbuibkoBbI€ (b0OOBBIE), TTacnéHOBBIE,
CnoxxHoupeTHble (ACTpoBbIe), JInnelnble, 3naku (MSATIUKOBBIC) HAa repOapHbIX U
HaTypaJIbHBIX 00pa3uax.

OnpeneneHue BUOOB paCTeHU (HA TNpuUMepe TPEX CEMEKNCTB) C
MCIIOJIb30BAHUEM ONPEAECIUTENEH PACTEHUI WIIM ONIPEAETUTENBHBIX KAPTOUEK.

2. Pa3BuTHE PacTHUTEJBLHOIO MUpPa HA 3emuie

OBOJIIOIIMOHHOE PA3BUTHE PACTUTEIBHOrO Mupa Ha 3emje. CoxpaHeHue B
36MHOW KOpPE PACTUTEIBHBIX OCTATKOB, MX H3y4yeHHUE. «KHMBBIE HCKOMACMBIE)
PACTUTENBHOTO LAPCTBA. JKU3Hb pacTeHU B BOAE. IIepBble HA3EMHBIE PACTEHUSL.
OcBoeHME PACTEHMSAMM CYLIM. OTarbl Pa3BUTHS HA3EMHBIX PACTEHHMIl OCHOBHBIX
CUCTEMATUYECKUX IPYNIL. BeIMepIINE pacTeHHUs.

IKCKypcuu uiu 6UOCO0IKCKypcull.

Pa3BuTue pacTUTENBHOIO MHUpa Ha 3emiie (OKCKYPCHUs B MAJIEOHTOJIOTMYECKH
WIHA KPACBEAUECKUI My3€eil).

3. Pacrenusi B NpUPOAHBIX COO0IIECTBAX

Pactenus u cpena oOutanus. Jxosioruyeckue pakropol. PacTeHus u ycnoBus
HE>KMBOM MPHUPOJBL: CBET, TEMIIEPATypa, Biiara, aTMochepHblid BO3xyX. PacTeHus u
YCIIOBUSL >KMBOW MPHUPOIBL: NMPSAMOE M KOCBEHHOE BO3JCHCTBHE OPraHU3MOB Ha
pacteHusi. IIpucrnoCOOIEHHOCTh pacTeHUWd K cpeae oOutaHusi. B3auMocBs3M
pacTeHuit Mexxay coO00H U ¢ IPYTUMU OPraHM3MaMHu.

PactutenbHble cooOuiecTBa. BUIOBOW COCTaB pPacTUTEIBHBIX COOOIIECTB,
npeoOagaoue B HUX pacTeHus. PacnpeneneHue BHAOB B PACTUTEIIbHBIX
coodOwecTBax. CE30HHBIE M3MEHEHHMS B JKU3HM PACTUTEIBHOTO COOOIIECTBA.
CMEHa pacTUTENBHBIX COOOUIECTB. PacTUTENBHOCTh (PACTUTENBHBIA MOKPOB)
NPUPOAHBIX 30H 3eMiu. Dropa.

4. PacTeHHs M Ye10BeK

KynbTypHble pacTeHUss M UX NPOUCXOXkAEHUE. LIeHTpbl MHOrooOpazusi u
NPOUCXOXKIEHUS KYJIBTYPHBIX pacTteHui. 3emuenenue. KynbTypHbIE pacTeHUs
CEJIbCKOXO3SIICTBEHHBIX ~ YIOAMI:  OBOLIHBIE, IUIOJOBO-SATOAHBIE,  IOJIEBBIE.
Pactenus ropona, ocodbeHHOCTh ropoAckoi ¢uopsl. [lapku, necomapku, CKBEpHI,
OoTaHMueckue caabl. JleKopaTMBHOE UBETOBOJACTBO. KOMHaTHBIE pacTeHus,
KOMHATHOE LIBETOBOJCTBO. [TocnencTBus AEATENBHOCTH YEJIOBEKA B SKOCUCTEMAX.
OxpaHa pacTUTENBLHOTO MHUpPA. BOCCTAaHOBIIEHHE YHMCIEHHOCTH PEIKHX BHUIOB
pacteHuii: 0cobo oxpansemMbie npupoaHsie Tepputopun (OOIIT). KpacHas kHura
Poccun. Mepbl COXpaHeHUs! PACTUTEIIBHOTO MUPA.

JKCKypcuu uiu 6u0eoIKCKypcuu.

H3ydeHne cenbCKOX03aiCTBEHHBIX PACTEHUI PETHOHA.

M3yuyeHue COpHbIX PaCTEHUI pErMoHa.



5. I'puOsbl. JInmaiinnku. bakrepun

['pubbl. OOuias xapaktepuctuka. [lnsmouyHele Tpudbl, HMX CTPOCHHE,
NUTAaHUE, POCT, pasMHOXKEHHE. CbeIOOHbIE U  SIOBUTHIE TIpuUOBL.  Mepsl
npodWIaKTUKK 3a00JICBaHM, CBA3aHHBIX C rpudamMu. 3HAYCHUE WUISTOYHBIX
rpuObOB B MPUPOJHBIX COOOIIECTBAX M JKU3HM 4YeJoBeKa. [IpombilieHHOE
BBIPALMBAHKE LUISTIOYHBIX TPUOOB (IIAMIHHBOHBI ).

[InecHeBbie TpuOBL.  J[pOXoKEBbIE TpPUOBI. 3HAUEHUE TUICCHEBBIX U
JPOMOKEBBIX TpUOOB B MPUPOJE M SKU3HM  4YEJIOBEKAa (MMILEBAas WU
(apMaLieBTUYECKAS! TPOMBILICHHOCTb U JPYTHUE).

[Tapazutnueckue rpudbl. PazHooOpa3ue M 3HaUEHUE Napa3UTUYECKUX TPUOOB
(roJIOBHS, COPBIHBA, puTodTOpa, TPYTOBUK U Apyrue). bopeba ¢ 3aboneBaHusIMH,
BBI3bIBACMBIMU MAPA3UTUUYECKUMHU TPUOAMH.

JIMaiHUKK — KOMIUIEKCHBIE OpraHu3Mbl. CTpOCHHE TUIIAWHUKOB. [IuTanue,
POCT ¥ Pa3MHOXEHHE JIMIIAHHUKOB. 3HAYCHUE JIMIIAWHUKOB B MPUPOJE U KU3HU
YeJIOBEKA.

baktepun — posinepHele OopraHu3mbl. OOLIAs XapaKkTEPUCTUKA OaKTEPHIA.
baktepuanbHas kietrka. PasmHokeHue Oaktepuid. PacmpocTpaHeHue OakTepuid.
Pa3zHooOpa3ue Oaktepuil. 3HaueHue OakTEepuii B MNPUPOAHBIX COOOIIECTBAX.
Bone3HeTBOpHBIE OaKTEPUM U MEpbl MPOPUIAKTUKHA 3a00JEBAHHA, BBI3BIBAEMBIX
Oaktepusimu. baktepum Ha chayx0e y 4YeloBeka (B CEJNbCKOM XO3SHCTBE,
POMBILIJIEHHOCTH).

Jlabopamopnbsie u npakmuueckue padoomnol.

H3ydyeHue CTPOEHUS OJHOKJIETOUHBIX (MYKOP) W MHOTOKJIETOYHBIX
(MEHUITWILT) TUIECHEBBIX TPUOOB.

H3ydyeHue CTpOCHMs TUIOJOBBIX TEJI WLISMNOYHBIX TPUOOB (WJIM W3YyYEHHUE
HUISTOYHBIX TPUOOB HA MYJISIKAX ).

H3ydeHue CTpoeHMs JTUIAHUKOB.

H3yueHue cTpoeHus OakTepuii (Ha rOTOBBIX MUKpOMpenapaTax).

8 KUIACC

1. 7KuBOTHBII Opranuzm

3005I0TMsl — HayKa O >KMBOTHBIX. Paznensr 300moruu. CBsi3b 300JI0THMH C
JPYTUMHA HAyKaMU U TEXHUKOM.

OOmme npu3Haku KUBOTHBIX. OTIWYUS OSKUBOTHBIX OT  PACTCHUIA.
Muoroo0Opa3zue KMBOTHOro Mupa. OJHOKJIETOYHBIE M  MHOTOKJIETOYHBIE
YKUBOTHBIE. DOpMA TENa )KUBOTHOIO, CHMMETPUS, PA3MEPBI TENA U IPYTOE.

KusotHast kinetka. OTKpbITUE KUBOTHOM KIETKH (A. JleBeHryk). CTpoeHue
KMBOTHOM KJIETKM: KJIETOYHas MeMOpaHa, OpPraHOMIbl NEPEIBMXKEHMS, SAPO C
SJIPBILIKOM, LIUTOIIa3Ma (MUTOXOHAPUM, MUUIEBAPUTEIBHBICE U COKPATUTEIIbHBIE
BaKyOJIM, JIN30COMBI, KJIETOYHBIA LEHTP). [Ipoueccel, npoucxoasiuue B KIETKE.



Jlenenue kieTku. TkaHM >KMBOTHBIX, MX pa3HooOpasue. OpraHbl M CHCTEMBI
OpPraHoB >KUBOTHBIX. OpraHu3M — eIMHOE LENOE.

Jlabopamopnbsle u npakmuueckue padomol.

HccenenoBanre Mo MUKPOCKONOM TOTOBBIX MHUKPONPENAPATOB KIETOK M
TKAHEN JKUBOTHBIX.

2. CTtpoeHHe U KH3HEACSATEILHOCTh OPraHU3Ma sKMBOTHOT'O

Onopa ¥ [ABWXKEHHE SKUBOTHBIX. (OCOOCHHOCTHM THAPOCTATHUYECKOTO,
Hapy’>KHOTO M  BHYTPEHHEro CKejieTa Yy JKMBOTHBIX. llepenBmkeHue vy
OJTHOKJIETOYHBIX  (aMEOOBHIHOE, JKTYTUKOBOE). MBIIICUHbIE JBHXKEHUS Y
MHOTOKJIETOUHBIX: MOJET HACEKOMBIX, NTHIL, MJIABAHUE PbIO, TBMXKEHHE MO CYLIE
NO3BOHOYHBIX JKMBOTHBIX (MOJi3aHue, Oer, xoapba M Apyroe). PelyakHbie
KOHEYHOCTH.

[luTaHue M NUUICBAPEHHUE Yy >KUBOTHBIX. 3HAYECHUE NHUTaHUs. [IuTaHue u
NUIICBAPEHUE Y  NPOCTEHIIMX. BHYTPUIOJOCTHOE M BHYTPHKIETOYHOE
NUIICBAPEHUE, 3aMKHYTas M CKBO3HAsd NUUICBAPUTENIBHAS  CUCTEMA Y
0€Cro3BOHOUHBIX. [IMIIEBAPUTENBHBINA TPAKT Y MO3BOHOYHBIX, MUIIECBAPUTEIILHBIE
xene3bl.  DepmeHTBl. OCOOCHHOCTM — MUIIECBAPUTENBHOH  CHCTEMBI Y
NPEACTABUTEINIEH OTPAIOB MIIEKOITUTAOLLUX.

JIbIXaHuE€ >KUBOTHBIX. 3HA4YEHWE JbIXaHus. [a3000MeH 4Yepe3 BCHO
NOBEPXHOCTh KJEeTKU. JKaOepHoe abixaHue. HapyxkHble U BHYTPEHHHE >KaOpBbI.
KoxHoe, TpaxeiiHoe, N€royHoe apixaHue y oOutatened cymu. OCOOEHHOCTH
KOYKHOTO JIbIXaHUsl. POJIb BO3YIIHBIX MEIIKOB Y NTHLL.

TpaHCOPT BELIECTB Y >KUBOTHBIX. POJIb TpaHCIOPTAa BEILIECTB B OPraHU3ME
JKUBOTHBIX.  3aMKHyTas M  HE3aMKHyTas  KPOBEHOCHBIE  CUCTEMBI Y
0ecrno3BOHOUHBIX. Ceplle, KpOBEHOCHBIE COCYAbl. CIMHHOM U OPIOLIHOM COCY/IbI,
KanmuJuIspbl, «JIOXKHBIE CEPAUA» Yy HOXKIAEBOro 4epBs. OCOOEHHOCTH CTPOECHMS
HE3aMKHYTOM KPOBEHOCHOW CHCTEMBI Yy MOJUIFOCKOB M HAaceKOMbIX. Kpyru
KpOBOOOpAIICHUsI U OCOOCHHOCTH CTPOEHMS CEPIEL Y NO3BOHOUYHBIX, YCIOKHEHUE
CUCTEMBI KPOBOOOPALLIEHUSI.

BelaeneHre y SKMBOTHBIX. 3HAYEHHME BBIACICHUS KOHEYHBIX NPOAYKTOB
oOMeHa BemiecTB. COKpaTUTENbHBIE BAKyOJIH Y MPOCTEHIINX. 3BE3MUATHIE KIIETKH
M KaHaIbLbl y TUJIOCKUX YEPBEH, BBIACIUTENIBHBIE TPYOOUKH W BOPOHKU Y
KOJIbYATHIX YePBEH. MalbIIUIUEBBl COCYbl Y HACEKOMBIX. [10UKH (TyJIOBULIHBIE U
Ta30BbIC), MOYETOYHUKH, MOYEBOM TMy3bIPpb Yy TO3BOHOYHBIX >KMBOTHBIX.
OCOOEHHOCTH BBIIEICHUS Y NITULL, CBI3AHHBIE C MOJIETOM.

[TokpoBbI Tena y KUBOTHBIX. [IOKPOBBI y O€CMO3BOHOYHBIX. Y CIOXHEHHUE
CTPOEHHUs KOXKM y NO3BOHOYHBIX. Ko0)ka Kak opraH BblaeieHHs. Poib KOXH B
termootaave. [IpousBoaneie k0. CpencTBa MaCCUBHOW M AKTUBHOW 3AIUATHI Y
YKUBOTHBIX.



KoopauHaumss #  pEryjasuusi  SKA3HCIACATENBHOCTH Y KMBOTHBIX.
PazapaxuMOCTh Yy  OJHOKJIETOYHBIX KUBOTHBIX. Takcucel ((oToTakcuc,
TpoOTAKCUC, XEMOTAKCHC M JIpyrue TakcHchbl). HepBHas perynsius. HepBHas
cucremMa, €€ 3HaueHue. HepBHas cucreMa y OECMO3BOHOYHBIX: ceTyaTas
(muddy3Has), cTBOJOBas, Yy3/oBas. HepBHas cuctemMa Yy MO3BOHOYHBIX
(TpyOuaras): roJIOBHOH U CIIMHHOM MO3r, HEPBBL. Y CI0KHEHHE TOJIOBHOIO MO3ra
oT pui0 10 miiekonuTaromuX. [TosBaeHue OOJBIINX MOTYLIAPHI, KOPbI, O0PO3/ U
u3BWINH. ['ymopanbHas peryjsuus. Pojb TOPMOHOB B JKM3HU SKUBOTHBIX.
[TonoBbie ropMoHbl. [lonoBoi aumop¢usm. OpraHbl 4YyBCTB, MX 3HAUYCHHE.
Peuentopel. [Ipocteie u cnoxHbie ((paceTouHbie) rinaza y Hacekombix. Oprad
3pEHUs U CyXa y MO3BOHOYHBIX, UX YCaokHeHHE. OpraHbl OOOHSIHUS, BKyca W
ocsi3aHusl y OECMO3BOHOYHBIX U MTO3BOHOYHBIX KUBOTHBIX. OpraH OOKOBOW JIMHUU
y pbIO.

[ToBeneHUE KUBOTHBIX. BpOKIEHHOE W MPUOOPETEHHOE MOBEACHUE
(MHCTMHKT M HayuyeHue). HaydeHuwe: ycClOBHbIE pe(eKChl, UMIPUHTUHT
(3aneyaTyicHue), UHCAUT (mocTuxeHue). [loBeeHue: NMUIEBOE, 0OOPOHUTENBHOE,
TEPPUTOPUAIBHOE, OPauHOE, UCCIIEN0BATENBCKOE. CTUMYJIBI OBEACHHUSL.

PazMHOXEHHUE U pa3BUTHUE >KUBOTHBIX. becnoyioe pasMHOXEHUE. AECTIEHUE
KJIETKA OJHOKJIETOYHOIO OpraHu3mMa Ha JBE€, IOYKOBaHUE, (parMeHTaIus.
[TonoBoe pasMHOXeHUE. [IpeuMmyliecTBO NOJIOBOrO pasMHOKEeHUsA. [loJioBbIe
xKenesbl. SIUUHUKU U ceMeHHUKU. [1oioBbIE KIIETKM (raMeTshl). OMI0I0TBOPEHUE.
3urora. [lapreHorene3. 3aponpilieBoe pa3BuThe. CTpPOCHUE SHIA MTHULBL
BHyTpuyTpoOHOE  pa3BUTHE  MJICKONUTAIOMIMX.  3apOJBIIIEBBIE  OOOJOUKH.
[Lmauenta (metckoe MECTO). [TynouHbIi KaHATUK (mMynoBUHA).
[TocToMOpHOHANBHOE pa3BUTHE. MpsMoOe, HenpsMoe. Metamopdo3 (pa3BUTHE C
NPEBPALICHUEM ): TIOJIHBIN U HEMOJIHBIA.

Jlabopamopnbsle u npakmuueckue padomol.

O3HaKOMJICHHE C OpraHaMu OMOPHI U IBUKCHUS Y )KUBOTHBIX.

H3yueHune cnocoO0B MOTIOMEHHUS MULIU Y dKUBOTHBIX.

H3yueHue cnocoOOB AbIXaHUS Y dKUBOTHBIX.

O3HaKOMJICHHE C CUCTEMAMH OPraHOB TPAHCIIOPTA BELIECTB Y KUBOTHBIX.

H3ydeHne NOKPOBOB TEJA Y )KUBOTHBIX.

M3ydeHne OpraHoB YyBCTB Y KUBOTHBIX.

DOopMUPOBAHUE YCIOBHBIX PEPIEKCOB Y AKBAPUYMHBIX PbIO.

CrtpoeHue siflia U pa3BUTHE 3apPOIbIIIA NTULBI (KYPHULBI).

3. CucremMaTn4yecKme rpynnbl ;KUBOTHBIX

OCHOBHBIC KATErOpUM CHUCTEMATUKU >KUBOTHBIX. Bua Kkak OCHOBHas
CUCTEMATUYeCKas Kareropusl >KUBOTHbIX. Kiaccudukauus >kuBoTHbIX. CucTeMa
YKUBOTHOTO MHUpa. CHUCTEMATUUYECKUE KAaTETOPUM KUBOTHBIX (LIAPCTBO, THII, KJIACC,



OTpsi, CEMEMCTBO, pOA, BHJ), UX COMOAYMHEHHE. BHUHaApHas HOMEHKJaTypa.
OTpaxxeHHEe COBPEMEHHBIX 3HAHHUH O MPOUCXOXACHUU M POJCTBE >KUBOTHBIX B
KJaccu(UKaIMU )KUBOTHBIX.

OOHOKIJIETOYHBIE YKUBOTHBIE - NpOCTENLINE. Crpoenue 7}
YKU3HEIEATEILHOCTh MpOoCcTelnX. MecTtooOuTanue u oopa3 sxuznu. OOpa3oBaHUe
IUCTBl NPH HEOJArONpPUSATHBIX YCJIOBUSAX cpeabl. MHOroo0pasue MpoCTEHIINX.
3HaYeHUE MPOCTEHUIINX B MPUPOJAEC U >KU3HMU YeJoBEKa (00pa3oBaHUE OCATOUHBIX
nopoja, Bo30yauTenn 3alosieBaHui, cuMOMoTHUYeckre BUbI). [lyTu 3apakeHus
YeJIOBEKAa U MEphbl MPOQPHIAKTUKH, BbI3bIBACMBIE OJHOKIETOYHBIMU >KUBOTHBIMH
(MaQJIAPUAHBIA TUIA3MOAMN ).

Jlabopamophbvie u npakmuueckue padomol

HccnenoBanne ctpoeHuss HHPY30pUU-TY(ENbKM W HaONIOJACHUE 3a €€
nepeaBuKeHUEM. M3ydueHne XxeMOTakcuca.

MHuoroo0Opasue npocTemx (Ha roTOBbIX Mpenaparax).

H3rotoBneHne MOJIENM KJIETKU MPoCcTerero (ameéOnl, MH(PY30puu-Ty Pesbku

U JPyroe.).
MHOroK/IeTO4YHbIE KHUBOTHBIE. Kuie4yHonoa0CcTHbIE. OOuias
XapaKTEPUCTHUKA. MecTooOuTaHue. Oco0OeHHOCTH CTPOCHUS "

YKU3ZHEIEATEIIbHOCTH. DKTOAEPMA U 3HTOAECPMA. BHYTPUIIOIOCTHOE M KIIETOYHOE
nepeBapuBaHue nuid. PereHepanus. Pedaekc. becnonoe pa3MHOMXKEHHE
(moukoBanue). IlomoBoe pazmHOkeHue. ['epMmadpoautTuaMm. PazaenbHOMNObIE
KUIIIEYHOIOJIOCTHBIC, MHuorooOpaszue KUIIIEYHOIOJIOCTHBIX. 3Ha4eHUE
KUIICYHOIOJIOCTHBIX B MPUPOJIE U KU3HU 4YEOBEKa. KOpasIOBBIE MOJIAINBI U UX
posib B pudooOpa3oBaHUU.

Jlabopamopnbsle u npakmuueckue padomol.

HccnenoBanre CTPOCHMST MPECHOBOJHOM THAPBI U €€ TMEPEABUKECHUS
(LIKOJIbHBIN aKBapUyM ).

HccnenoBanre nuTaHus TUApbl AaQHUSMU M [MKJIONAMM  (LIKOJbHBIN
AKBapUyM ).

M3roroByieHUE MOJIENIM MPECHOBOIHON THAPHI.

Ilnockmne, Kpyriable, KoJbpuarbie uepBH. OOWAs XapaKTEPUCTHKA.
OCOOEHHOCTH CTPOCHMS U SKM3HEAEATEIbHOCTH TJIOCKUX, KPYIJIBIX U KOJIbYAThIX
yepeeil. MHorooOpa3ue uepBeid. [lapazutuyeckue MIOCKUE U KPYIJIBIE UYEPBH.
[{uKIbl pa3BUTHSI MEUYEHOYHOrO COCANIbLIMKA, OBIUBErO LEMHS, YET0BEYECKOM
ackapuipl. UepBH, WX NOPUCIOCOOJNICHUS K TNapa3uTU3MYy, BpEl, HAHOCUMBIH
YEJIOBEKY, CEJIBCKOXO3SMCTBCHHBIM PACTCHHSIM M JKMBOTHBIM. Mepsl 1O
NPEAYNPEKICHAK 3aPAKCHUS MApPA3UTUUCCKUMUA 4YepBIMHU. PoJib 4YepBel Kak
NoYBOOOpa3OBATEICH.

Jlabopamopnbsle u npakmuueckue padomol.



HccnenoBanne BHEMIHETO CTPOEHHMS AOXKACBOro uepBs. HalOmronenue 3a
peaKkuMen JOKACBOTO YEPBS HA Pa3ApaXKUTEIH.

HccnenoBanre BHYTPEHHETO CTPOCHHUS JOXKACBOTO 4YEpBS (HA TOTOBOM
BJIQ)KHOM TMpenapare 1 MUKPOIpenapare).

H3ydyeHue npucnocoOIeHUi Mapa3uTUUECKUX YEepBEH K NapasuTU3My (Ha
TOTOBBIX BJIQKHBIX U MUKpOIMpENnaparax).

Ynenucronorue. OOwas xapaktepuctuka. Cpeabl >ku3HM. BHeuiHee wu
BHYTPEHHEE  CTPOCHUE  WIECHUCTOHOTMX. MHOrooopasue  4JICHUCTOHOTHX.
[IpeacraBUTeNIN KI1acCoB.

PakooGpaznbie. OCOOEHHOCTU CTPOCHUS M KU3HEACITEILHOCTH.

3HaueHHE paKOOOPA3HBIX B MPUPOIE U XKU3HU YETIOBEKA.

[TaykooOpa3Hbie. OCOOEHHOCTH CTPOCHMS U KU3HEIEATECILHOCTH B CBSI3U C
KU3HBIO Ha cylie. Kielmu — BpeauTenu KyJIbTyPHBIX PACTEHUNA U MEpbl OOPBHOBI €
HUMH. [lapasutuueckue Kieu — BO30YIUTENIM M TEPEHOCUMKU OMACHBIX
Oone3Hei. Mepbl 3aUMTh OT KJeeld. Pospb kiiemeld B mouBo0Opa3oBaHUH.

Hacexombie. OCOOCHHOCTH CTPOEHHS U >KU3HEIEATENBHOCTH. Pa3MHOXKEHHE
HAaCEKOMBIX W  THNOBl  pa3BuTusi. OTpsabl  HacekoMbIX: [IpsMOKpbLIbIE,
PaBHOKpBUIBIE, [Tomy>KeCTKOKPBLIBIE, Yewyekpolible, KecTtkokphuiblE,
[TepennoHyaTtokpbible, JIBYKpbUIble W Apyrue. HacekoMmble — MNEPEHOCUUKU
BO30YIUTENCH M Mapa3uThl YEJIOBEKA M JAOMAUIHMX >KMBOTHBIX. Hacexomble-
BPEIUTENM Cada, Oropoja, moss, jeca. HacekoMmble, CHMXKAOUIME YHCIECHHOCTD
BpeauTesiell  pacTeHuil. [loBeIEHUME HACEKOMBIX, WHCTHUHKTBL. Mepel 1o
COKPAUIEHUIO YHUCJICHHOCTH HACEKOMBIX-BPEAUTENCH. 3HAUEHUE HACEKOMBIX B
NPUPOJE U )KU3HU YEJIOBEKA.

Jlabopamophbvie u npakmuueckue padoomol.

HccnenoBaHre BHEUIHETO CTPOCHUST HACEKOMOIO (HA MPUMEPE MaiCKoro
KYKa WM IPYTUX KPYTHBIX HACEKOMBIX-BPEIUTENCH ).

O3HaKOMJIEHHE C Pa3IMYHBIMU TUIIAMU PA3BUTHS HACEKOMBIX (HA MPUMEpE
KOJIJICKIIMHN ).

MoJsutrocku.  OOmias  xapakTepucThka. MeCTOOOMTaHUE  MOJITFOCKOB.
CTpoeHHE W NPOLECCHl KU3HEAECATENIBHOCTH, XApAaKTEpHbIE Uil OPHOXOHOTHX,
JBYCTBOPYATBHIX, TOJOBOHOTHX  MOJUTOCKOB.  YUepThl  MpUCIOCOOIEHHOCTH
MOJUIKOCKOB K cpele oOuraHus. Pa3MHOXXEHHME MOJUIIOCKOB. MHOrooopasue
MOJUTFOCKOB. 3HAYEHUE MOJIJIFOCKOB B IPUPOJIE U SKU3HU YEJIOBEKA.

Jlabopamopnbvie u npakmuueckue padoomol.

HccnenoBaHre BHEUIHETO CTPOCHUS PAKOBHMH MPECHOBOJHBIX M MOPCKHX
MOJUTKOCKOB (paKOBUHBI O€33yOKH, MEPIIOBULIBI, MTPYJOBHKA, KATYLIKU U APYTHUE).



Xopaosbie. O01Ias XapakTepUCTUKA. 3apOABILIEBOC PA3BUTHUE XOPAOBBIX.
Cucremaruueckue rpynmnbl  XopaoBbeix. [loarun becuyepenHbie  (JIAHLIETHUK).
[Toarun Yepennsie, unu [103BOHOYHBIE.

Po10b1. O011as xapaktepucTuka. MecTOOOMTaHUE U BHELLIHEE CTPOEHHE PhIO.
OCOOEHHOCTM BHYTPEHHETO CTPOEHUSI M TMPOLECCOB  >KU3HEACITEIBHOCTH.
[IprcnocoOneHHOCTh PBIO K YCIOBHSIM OOUTaHUs. OTIMUYUs XPSIIEBBIX PbIO OT
KOCTHBIX pbIO. Pa3MHOXEHWE, pa3BUTHE M MUrpauuss pel0 B NPHPOJE.
MHoroo6pasue pri0, OCHOBHBIE CUCTEMATUUECKUE TPYNIbl PbIO. 3HAUEHUE PHIO B
NPUPOJE U KU3HU YeNIOBEKA. XO35iCTBEHHOE 3HAYECHHUE PBIO.

Jlabopamoprbvle u npakmuueckue pabomol.

HccnenoBaHre BHELIHETO CTPOCHUST M OCOOEHHOCTEH MEPEABMKEHUS PBIOBI
(Ha mpuMepe KUBOU PBIOBI B OAHKE C BOJOH ).

HccnenoBaHre BHYTPEHHETO CTPOCHUs pPbIOBI (HA MPUMEPE TOTOBOIO
BJIQYKHOT'O MPEMNapara).

3emHoBoaHbIe. OOIIas XapakTepucTuka. MecTooOUTaHHE 3E€MHOBOHBIX.
OcoOeHHocTn BHEUIHETO " BHYTPEHHETO CTPOCHHUS, IPOLIECCOB
KU3HEACIATEIbHOCTH, CBA3AHHBIX C  BBIXOJOM 3€MHOBOJHBIX Ha  CywIy.
[1prcnocoONIeHHOCTh 36 MHOBOHBIX K JKM3HHM B BOJIE M Ha Cylle. Pa3MHOXKEHHUE U
Pa3BUTHE 3€MHOBOJHBIX. MHOrooOpa3ue 3¢MHOBOJHBIX U UX OXPaHA. 3HAYEHUE
3€MHOBOJIHBIX B TPUPOJIE U J)KU3HU YEJIOBEKA.

IIpecMbikarommecs. OO6muras XapaKTEPUCTHUKA. MecTtooOuTtanue
npecMbIKarmmxcsd.  OCOOEHHOCTM  BHELIHETO M BHYTPEHHErO  CTPOCHMS
npecMmbikatommxed.  [Ipomecchl  KU3HEAEATENBHOCTH.  [IpUCIIOCOOIEHHOCTD
NPECMBIKAIOIMXCA K KM3HM Ha cyumle. Pa3MHOXeHHME U Pa3BUTHE
npecMblkatoumxcsd. PereHepauus. MHoOrooOpase MNPECMBIKAOIUXCS W UX
OXpaHa. 3HaYeHUE MPECMBIKAIOLIUXCS B IPUPOJIE U KU3HU YEIIOBEKA.

IITunel. O6mas xapakrepuctuka. OCOOEHHOCTH BHEUIHETO CTPOCHMSI MTHULL.
OCOOEHHOCTH BHYTPEHHETO CTPOCHUS M MPOLECCOB YKUZHEACATENIBHOCTH MTHULL.
[IpucnocoOnenust ntuy Kk noiéry. [loBeneHue. Pa3MHOXKEHUE U Pa3BUTHE MTHULL.
3a0ota 0 motoMcTBe. CE30HHBIE SIBJICHUS B KM3HU NTUL. MHrpauuMu NTUL, WX
u3ydyeHue. MHorooOpazue NTUI. OKOJOTHYECKUE Tpynmbl OTUI] (IO BBIOOPY
YUUTENS HA NPUMEPE TPEX DSKOJOTUUYECKUX TPYHN C YYETOM PaCHpPOCTPAHEHMS
nTul, B pervoHe). [IpucnocoOaeHHOCTh NMTUL K Pa3jMYHbIM YCJIOBUSM CPE[BI.
3HauYeHHE NTUL B TPUPOJIE U JKU3HU YEJIOBEKA.

Jlabopamoprbvle u npakmuueckue padbomol.

HccenenoBanne BHEMIHETO CTPOEHUS M IIEPEBOI0 MOKPOBA NTHLL (HA TPUMEPE
yyyesa NTHULL 1 Ha0opa MEPhEB. KOHTYPHBIX, MyXOBBIX U MyXa).

HccnenoBaHre 0COOEHHOCTEH CKEIETa NTULIBL.



Muaexkonurarouue. OOwas XapaKkTepUCTHUKA. Cpensl YKU3HU
miiekonurarmux. OCOOEHHOCTH BHEIIHETO CTPOEHMS, CKEJIETa U MYCKYJaTyphl,
BHYTPEHHETO CTPOEHUs. [Ipouecchl MKU3HEAEATEIbHOCTH. Y CIOKHEHUE HEPBHOM
cucrembl. [loBeneHue muexkonutaroumx. PasmHokeHue W pasBurue. 3adorta o
NIOTOMCTBE.

[lepo3Bepu. OpHonpoxoaHele (shuekmanymme) U Cymuarble (HU3LIME
3BepH). [lnaneHrapHeie MiekonuTatome. MHOrooopa3ue MJIEKOMUTAMUX (110
BBIOOPY YUMTENSl U3YHAOTCS 6 OTPsIIOB MIICKOMUTAKOLINX HA MPUMEPE ABYX BUIOB
U3 Kaxoro otpsaa). Hacekomosiiabie U Pykokpbuibie. [ pei3yHbl, 3alineoOpasHbie.
Xwuminble. JlactoHorue u Kuroo6paszusie. [TapHokonbITHBIE U HemapHOKONBITHBIE.
[Ipumarel. CemeiicTBa OTpsiia XHUIIHbIE: COOAUbU, KOIIAYbH, KYHbU, MEIBE)KBH.

3HAQUEHUE  MJIEKONMTAKIIMX B  MNPUPOAE M JKM3HU  YEJIOBEKA.
MiiekonuUTarIue — MEPEHOCYMKN BO30YIUTENECH OMacHbIX 3a0ojeBaHuil. Mepsl
O0pbOBI € rpbI3yHaMH. MHOT00Opa3re MIEKOMUTAOIIMX POJAHOTO Kpas.

Jlabopamoprble u npakmuueckue padbomol.

HccnenoBaHre 0COOEHHOCTEH CKEIETa MIIEKOMUTAIOILIUX.

Hccnenopanre 0COOCHHOCTEH 3yOHOM CUCTEMBI MJICKOTUTAOLIUX.

4. Pa3BuTHE )KHBOTHOIO MUpa Ha 3emJie

OBOJIIOLUMOHHOE Pa3BUTHE >KMBOTHOIO MHpa Ha 3emile. YCJI0KHEHHE
YKUBOTHBIX B MPOLIECCE 3BOMIOLMH. JOKa3aTeslbCTBA 3BOJIFOLIMOHHOIO Pa3BUTHS
KUBOTHOro Mupa. Ilaneonrtosnorus. Hckomaemple OCTaTKM S>KUBOTHBIX, HX
u3ydyeHre. MeTonbl M3y4yeHUs MCKONAEMbIX OCTATKOB. PecraBpauus ApeBHUX
YKUBOTHBIX. « KHBBIE UCKOIIAEMBIE)» )KMBOTHOI'O MUPA.

XKu3Hp KMBOTHBIX B BOAE. OIHOKJIETOUYHBIE >XMBOTHBIE. [IpoMcxXOoXxacHHE
MHOTOKJIETOYHBIX >KMBOTHBIX. OCHOBHBIE 3Tambl 3BOJIOLMHA OECIO3BOHOYHBIX.
OCHOBHBIE 3Tarbl 3BOJIIOLMH IO3BOHOUYHBIX KUBOTHBIX. BhIMEPILIKE )KUBOTHBIE.

Jlabopamoprbvle u npakmuueckue padomyl.

HcenenoBanne HCKOMAEMBIX OCTATKOB BBIMEPILIMX >KUBOTHBIX.

5. 7ZKMBOTHbBIE B IPHPOIHBIX COO0LIECTBAX

JXKuBoTHbIE U cpena oOuTaHus. BiusHue cBeTa, TEMIEPATYPbl U BIAXKHOCTH
Ha >KUBOTHBIX. [IpHCIOCOOIEHHOCTD )KMBOTHBIX K YCTOBHUSIM CPEbl OOUTAHUSI.

[TonynsuMK >KUBOTHBIX, MX XapPaKTEPUCTHUKU. OOUHOYHBIA M TPYNIIOBOM
00pa3 xu3Hu. B3aMOCBSI3M KMBOTHBIX MEXKIY COOON U C IPYTUMHU OpPraHUu3MamHu.
[lumieBsie CBA3M B MPUPOJHOM cooOuiecTBe. [IuMnieBbie YPOBHHU, 3KOJOTMYECKAs
nupaMuaa. IKOCUCTEMA.

JKuBOTHBIE MUP NpUpPOIHBIX 30H 3emid. OCHOBHBIE 3aKOHOMEPHOCTH
pacnpenesneHus >KUBOTHBIX Ha I1aHeTe. dayHa.

6. 7KMBOTHbBIE H YeJIOBEK



Bo3zneicTBue 4enoBeka Ha KUBOTHBIX B IMPUPOJEC. MPSIMOE U KOCBEHHOE.
[TpoMBICTOBBIE KMBOTHBIE (PbIOOJIOBCTBO, 0XOTA). BeeHue mpoMbICiia KUBOTHBIX
HA OCHOBE HAy4YHOTO NMOAX0/a. 3arpsA3HEHUE OKPYKAKOWICH CPEIbl.

OnomMaiiHuBaHUe >KMBOTHBIX. CENEKIMs, MOPOJbl, UCKYCCTBEHHBINH OTOOP,
JUKHUE TPENKA JOMAIIHUX YKUBOTHBIX. 3HAYCHUE JIOMAIIHUX >KUBOTHBIX B YKU3HU
yenoBeka. JKMBOTHBIE CEJIbCKOXO3SMCTBEHHBIX yroauil. MeTtoabl OOpbOBl C
YKUBOTHBIMU-BPEIUTEIISIMU.

['opon kak oco0as MCKYCCTBEHHass Cpeaa, CO3JaHHas YeJOBEKOM.
CHUHAHTPOMHBIC BHUIbI >KUBOTHBIX. YCIOBUS HMX OOMTaHWsS. BeCO3BOHOYHBIE U
NO3BOHOYHBIE >KMBOTHBIC TOpOAA. AJAnTalus >XUBOTHBIX K HOBBIM YCJIOBHSIM.
PekpeallMOHHBIN MpecC Ha >KUBOTHBIX JUKUX BHJOB B YCJIOBHUSX TOpoOJa.
be3Han3opHbie  1OMalIHue >)KUBOTHBIC. [TUTOMHMKH. BoccraHoBieHue
YUCJICHHOCTH PEAKUX BHUAOB KUBOTHBIX. OCO00 OXpaHSIEMbIE MPUPOJIHBIC
teppuropun (OOIIT). KpacHas xnHura Poccun. Mepbl COXpaHEHHS >KMBOTHOIO
MUpa.

9 KJIACC

1. YesoBeK — OHOCOUMAIBLHBIN BH]

Hayku o yenoBeke (aHaToMusi, (PU3MOJIOTUSI, MCUXOJIOTHS, AHTPOIOJIOTHS,
TUTMEHA, CAHUTApUs, OKOJIOTUS 4YeJOBeKa). MeTOoAasl M3y4eHUs OpraHu3ma
YeJIOBEKA. 3HAUEHUE 3HAHUKA O 4YEJOBEKE MJIi CAMONO3HAHWS M COXPAHEHMS
310poBbsi. OCOOEHHOCTH YEI0BEKA KaK OMOCOIMAIBHOTO CYIIECTRA.

MecTo 4enoBeka B CHUCTEME OPraHM4eckoro Mupa. YenoBeK KakK 4YacThb
npupoapl. CHUCTEMATUUYECKOE MOJIOKEHUE COBPEMEHHOIO YesoBeka. (CXOICTBO
YeJIOBEKA ¢ MJICKONMUTAOMMU. OTJIMYME YEJIOBEKA OT MPUMATOB. Jl0Ka3aTenbCTBa
YKMBOTHOTO MPOMCXOXKIEHUS 4YeroBeka. UenoBEK pa3yMHBI. AHTPOMOTEHES, €ro
sTanbl. buonornueckue M couuanbHble (AKTOPbl CTAHOBJIEHHS YEJIOBEKA.
YenoBeyeckue pachl.

2. CTpykTypa OpraHu3ma 4esji0BeKa

CTpoeHue U XUMMUYECKHil cocTaB KJIETKM. OOMEH BELIECTB U MPEBPALLEHUE
SHEPrUM B KJIETKE. MHOrooOpasue KIETOK, UX JejeHue. HyKIeuHOBbIE KUCIIOTHI.
['eHbl. XpoMOCOMBI. XPOMOCOMHBII HaOop. MuTo3, Meio3. ComMaTHYECKUE U
nojoBble KIETKA. CTBOJOBBIE KIETKUA. TUNBl TKaHEW OpraHuM3Ma 4eJOBeEKa:
SNUTEUAIBHBIE, COCIUHUTEIbHBIC, MBIILICYHbIE, HEPBHAs. CBOMCTBA TKaHEH, UX
¢yHkuuu. Opradbl U cucTeMBbl OpraHoB. OpraHu3M Kak €IUHOE LEJNOE.
B3auMoCBsI3b OPraHoB M CUCTEM KaK OCHOBA TOMEOCTA3a.

Jlabopamopnisie u npakmuueckue padomnol.

M3yyeHHe  MHUKPOCKONMYECKOTO  CTPOEHMS TKaHEH (Ha  TOTOBBIX
MUKpONpenaparax).

Pacno3HaBaHue OpraHoB MU CUCTEM OPraHOB YEJIOBEKA (M0 TaOIMLIaM ).



3. HeiiporymopaJjibHasi peryjsiuust

HepBHas cuctema 4yenoBeka, €€ opraHu3auus U 3HauyeHue. HeHpoHsl, HEPBBI,
HEpBHBIE Y37kl Peduiekc. PednexkropHas ayra.

Peuentopel. [IByXHEHPOHHBIE U TPEXHEHPOHHBIE PE(PIEKTOPHBIE OYTH.
CrnuHHOM MO3T, ero cTpoeHue U (GyHKIUHU. Pedrekcel CHMHHOrO Mo3ra. ['0j0BHO#
MO3r, €ro crpocHue W (yHkuuu. bonpmme nonymapus. Peduekcbl roioBHOro
mo3ra. be3ycnoBHbIE (BPOXKIEHHBIE) U YCIOBHbIE (MPUOOPETEHHBIE) PEDIEKCHI.
ComMarnueckas HepBHas cucTema. BereraruBHas (aBTOHOMHAs) HEPBHAsI CUCTEMA.
HepBHas cucrema kak eauHoe uenoe. HapymeHust B paboTe HEPBHOW CUCTEMBI.

['ymopanbHas peryiasuuss QyHKUMA. OHAOKpUHHAs cuctema. JKenessl
BHYTPEHHEH cekpenuu. JKene3pl CMEIIAaHHOW CeKpeurH. ['OpMOHBI, MX pOJIb B
peryasuuu  Gu3nonornyeckux (yHKUM OpraHu3Ma, pocTa U Pa3BUTUSL.
Hapyiienue B pabore 3HAOKPUHHBIX >kené3. OCOOCHHOCTH pe(IEeKTOpHOU U
TYMOPaJIbHOM peryasiuuu QyHKIUI OpraHu3ma.

Jlabopamopnbsle u npakmuueckue padomol.

HM3ydeHne roJ0OBHOTO MO3ra Y€I0BEKA (10 MYJISIKAM ).

M3yueHne n3MeHEeHHs pa3mMepa 3padka B 3aBUCUMOCTU OT OCBEIUEHHOCTH.

4. Onopa u A1BHKEHHE

3HAYEHUE OMOPHO-ABUIATENBHOTO anmnapara. CKeJeT 4eJI0BeKa, CTPOCHHUE €r0
otaenoB U QyHkuuM. KocTu, MX XMMHYECKUHA COCTaB, CTPOCHUE. THUIBI KOCTEH.
Poct kocreit B umHy U TomuuHy. CoeauHeHue kocteil. Ckener rosoel. CKener
TyJoBUIIA. CKEJIET KOHEUHOCTEH M MX MOsAcOB. OCOOEHHOCTU CKEJIETa YEJIOBEKA,
CBS3aHHBIE C MPAMOXOXKACHUEM U TPYAOBOH AEATENBHOCTHIO.

Mpeieynas cuctema. CTpoeHHME M (PYHKLMM CKENETHBIX Mbilil. Paborta
MBILIL[, CTAaTHYECKass M JUHAMMYECKAs, MBIIILIBI Crudarend M pasrudaresnu.
Yromiyienue Mbil.  ['unoauHamus. Pojb  IBUrarejabHOW  aKTUBHOCTH B
COXPaHEHUH 310POBBSI.

HapyiuieHuss OnmopHO-IBHUrarebHOM CUCTEMBI. BO3pacTHbIE H3MEHEHUs B
CTPOCHUM KocTed. Hapyumwenue ocaHku. IlpeaynpexxaeHue HUCKPUBIECHHUS
NO3BOHOYHMKA M pa3BUTHs miiockocronus. [Ipodunakruka tpaBMarusma. [lepsas
NOMOLLB IPU TPABMAX ONOPHO-ABUIaTEIBHOrO anmnapara.

Jlabopamopnbsle u npakmuueckue padomol.

Hccnenosanne CBONCTB KOCTH.

M3yueHue CTpoeHUs KOCTEN (Ha MYJISDKax ).

M3yuyeHue CTpoeHus MO3BOHKOB (HA MYJISDKAX ).

Onpenenenue ruOKOCTH MO3BOHOYHHUKA.

M3mepeHne Maccel M pOCTa CBOEr0 OPraHu3ma.

M3yuyeHue BIUsHUS CTAaTUYECKOW M TMHAMMYECKOW HArpy3KH HA YTOMIJICHHUE
MBILILI.



BrIsIBIIEHHE HAPYIIEHHS OCAHKH.

OnpeneneHue Npu3HAKOB TIOCKOCTOIHS.

Oxazanue nepBoii MOMOIIM NMPU NOBPEXKICHUU CKEJIETA U MBILLILL.

5. BHyTpeHHsis cpeaa opraHusma

BHyTpeHHsis cpega u €€ (QyHKkuMH. DOPMEHHBIE 3JEMEHTBHI KPOBHU:
SPUTPOLUTHI, JEHKOLMTHI U TPOMOOLUTHL. MajiokpoBue, ero npuuuHbl. KpacHslit
KOCTHBIM MO3T, €ro poJib B opradusme. [Inasma kpoBu. [10CTOSHCTBO BHYTPEHHEM
cpeapl (romeocta3). CBépTeiBaHME KpoBU. ['pymmbel KpoBu. Pesyc-¢akrop.
[TepenuBanue KpoBu. JIOHOPCTBO.

UmmyHurer u  ero  Buabl. DakTopel, BIMSKOUME HAa HUMMYHHUTET
(MpuOOPETEHHBIE MUMMYHOJAE(MUUMTEI). PaIMalMOHHOE OOJIyYEHHE, XMUMHUYECKOE
OTpaBJIEHUE, TOJI0JIaHUE, BOCNajieHUE, BUPYCHbIE 3a0oneBanusi, BUU-undexnus.
Bunoukosas xene3a, TMM@paTHUeCKue y3ibl. BakIMHBL U JIe4€OHBIE CHIBOPOTKH.
3nauenue padot JI. ITacrepa 1 1.M. MeuHukoBa o U3y4eHHIO UMMYHHUTETA.

Jlabopamoprble u npakmuueckue padbomol.

M3yyeHne MHUKPOCKONMYECKOTO CTPOEHUS KPOBH YEJIOBEKA U JIATYILIKH
(CpaBHEHME) HA TOTOBBIX MUKPOIIpENaparax.

6. KpoBooOpauenune

Opranbl  kpoBooOpaiieHus. CTpoeHue U pabota cepaia. ABTOMATH3M
cepaua. CepaeyHblii LMK, €ro JUIMTENBHOCTh. BOJIBIIOW M Mablil Kpyru
KpoBooOpaiieHus. J[BwkeHue KpoBu mno cocygam. Ilynec. Jlumgaruyeckas
cucrema, JUMQPOOTTOK. Perynsiuus AesTeNbHOCTH CepAla U cocydoB. ['Mruena
CEPIAEYHO-COCYIUCTOM  cucteMbl.  [Ipodunaktuka  CepacYHO-COCYAUCTBIX
3a0osieBanuii. [lepBas noMoLIb MPU KPOBOTECYCHHUSIX.

Jlabopamoprvle u npakmuueckue padbomol.

M3mepeHne KpOBSIHOTO TaBJICHUSI.

OnpeneneHue nynbca U 4YUCIA CEPACYHBIX COKPALUEHUH B MOKOE U IMOCIHE
JO3UPOBAHHBIX (PU3NYECKMX HATPY30K Y YEJIOBEKA.

[lepBas momoIpb Npu KPOBOTEUECHHUSIX.

7. JApIxaHme

Jlbixanue W ero 3HayeHue. Opradbl abixaHus. JI€rkue. B3aumocBs3b
CTpOeHHMs]T U (PYHKUMI OpraHoB AbixaHus. ['a3000MEH B JETKUX U TKAHSX.
KusHeHHas EMKOCTBH JETKMX. MexaHu3Mbl NbIXaHWs. JIpIXaTENbHBIE IBUKEHUS.
Perynsiuus aprxasus.

HNupexuuonHbie 00JIE3HU, MEPEAAOIIMECS YEPE3 BO3AYX, MPEAYNPEKICHHUE
BO3JYUIHO-KaMeabHbIXx  MH(ekuuii. Bpea  TabakokypeHusi,  ynoTpeOJieHus
HApPKOTHMYECKUX M MCHUXOTPONHBIX BelecTB. PeaHumanms. OxpaHa BO3YLUHOM
cpenbl. OKazaHue NepBoi MOMOLLM MTPU MOPAKEHUN OPraHOB JIbIXAHHUS.

Jlabopamoprbvle u npakmuueckue padbomol.



H3MepeHue o0xBaTa rpyAHON KJIETKM B COCTOSIHUM BAOXA U BBIJOXA.

OnpeneneHue 4acToThl AblxaHUsl. BiusHue pa3nuuHbiX (PaKTOPOB HA YaCTOTY
JIbIXaHUSI.

8. lluraHue U nNUIIEeBapeHHe

[IuTarenpHple BEIECTBA M MUUICBBIE MPOAYKTHI. [IUTaHWE U €ro 3HAYEHUE.
[TumeBapenue. Opraibl MULIEBAPEHUS, UX CTPOCHUE U PyHKIMU. DEPMEHTHI, UX
poJib B MUILEBAPEHUH. [IulieBapeHue B pOTOBOM MOJIOCTU. 3yObl U YXO/ 32 HUMH.
[IumeBapeHue B KENyIKe, B TOHKOM M B TOJICTOM KHMIUEYHHKE. BcachiBaHue
NUTATENIbHBIX BEWIECTB. BecackiBaHue BOABI. [ IMIIEBAPUTENBHBIE KENE3bI: IIEYEHD U
NODKEYIOYHAS JKEJE3a, UX POJIb B IUILEBAPEHHUH.

MukpoOuoM 4YenoBeka — COBOKYNMHOCTbh MHUKPOOPIaHU3MOB, HACEJSIOLIUX
OopraHu3M uenoBeka. Perymsius nuiueBapeHus. MeToAsl HM3yuY€HHs OpPraHoOB
nuieBapeHus. Padotsr M.I1. [TaBnoga.

['uruena nuranus. IIpenynpexIeHUE MIMCTHBIX W HKEJNYJO0YHO-KHUIIEYHBIX
3a00JICBaHUH, TMILEBBIX OTpaBJCHUH. BinMsHMEe KypeHUss M aJIKOrojs Ha
NUILIECBAPEHHUE.

Jlabopamoprbsle u npakmuueckue padoomol.

HccnenoBanue neiicTBust GEPMEHTOB CIIFOHBI HA Kpaxmall.

HabnroneHue neicTBus skey I04HOr0 COKa Ha OEJTKH.

9. OOMeEH BelecTB U NpeBpalleHue 3Hepruu

OOMeH BelIeCTB M NPEBpPAlICHME DSHEPrUM B OpPraHU3ME YeJIOBEKA.
[Inactuueckuit U sHepreTueckuii 0OMeH. OOMEH BOJBI U MUHEPAIBHBIX COJICH.
OOMeH OenKoB, YIJIEBOJOB U UPOB B opraHu3sme. Perynsimsi oOMeHa BEIECTB U
NPEBPALLEHUS SHEPTUH.

ButamMuHbl U UX posb Ui opraHusma. [loctynineHue BUTAMUHOB C MUILLEH.
CHHTE3 BUTAMUHOB B OpraHu3me. ABUTAMUHO3BI M THIIOBUTAMUHO3BL. COXpaHEHUE
BUTAMUHOB B IHULLIE.

Hopmbl u pexum nutanus. PaumoHanibHOE MUTaHUE — (AKTOpP YKPEIUICHHUS
310poBbs. HapyuieHue oOMeHa BEIeCTB.

JlabopamopHnbsle u npakmuueckue padoomol.

HccnenoBanue cocrtaBa NpOAYKTOB MUTAHUS.

CocTaBneHue MEHIO B 3aBUCUMOCTH OT KAJIOPUHHOCTH IHILLH.

CnocoObl COXpaHEHHSI BATAMUHOB B IMHUILEBBIX TPOAYKTAX.

10. Koxka

Crpoenne u ¢yHkuuu koxu. Koxka u €€ npousBoanbie. Koxka u
TepMoperyJisiuus. BiusHue Ha KoKy (aKTOPOB OKPYKaIOLIEH CPeIbl.

3aKaJluBaHUE U €ro pojib. CocoObl 3aKaJIMBAHUs OpPraHu3Ma. [ urueHa Koxm,
TMTUEHUYECKUE TpeOoBaHUs K oAckae W 0O0yBU. 3a00jeBaHUS KOXKM U UX



npenynpexacHus. [IpodgunakTuka 1 nepeasi NOMOIIb MPH TEMIOBOM U COJIHEUHOM
yiapax, 0Xorax 1 0OMOpPOKEHHSIX.

Jlabopamoprbvie u npakmuueckue padbomol.

Hccenenosanne ¢ MOMOLIBO JIYITBI ThUIBHOM U JIAJIOHHON CTOPOHBI KUCTH.

OnpeneneHue KUPHOCTU PA3TMYHBIX YYACTKOB KOXKH JIMLIA.

Onucanue Mep No yxoay 3a KOXKEH JIMIA U BOJIOCAMHU B 3aBUCUMOCTH OT THUIIA
KOXKH.

Onucanue OCHOBHBIX TMTUEHUYECKMX TPEOOBAHMIA K OJEXKIE U OOYBH.

11. Belaenenue

3HaueHue BblaeneHUs. Opradbl BbaehaeHUs. Opranbl MOYEBBIACIUTENBHOM
CUCTEMBI, MX CTpPOcHME M (YHKUUH. MHMKPOCKOMUYECKOE CTPOCHUE TOYKH.
Hedpon. O6pazoBanue mouu. Perynsius MoyeoOpa3oBaHUsl U MOYEMCITYCKAHUSIL.
3a00J1€BaHUSI OPraHOB MOYEBBIACIUTENBHOM CUCTEMBI, X MPEAYIPEKIACHUE.

Jlabopamoprble u npakmuueckue padbomol.

OrnpeneneHue MECTOMOJIOKEHUS MOYEK (HA MYJISIKE).

Onucanue Mmep NpoPUIaKTUKH OOJIE3HEH MOYEK.

12. Pa3MHOXKeHHe U pa3BUTHE

Opransl penpoAaykuuu, ctpoeHue u ¢yHkuuu. [lonossie kenesnl. [lonoBbie
kietku.  OmnopotBopeHwe.  BHyTpuyTpoOHOe — pa3ButHe. BnusHue Ha
SMOPUOHATILHOE Pa3BUTHE (PAKTOPOB OKpYyx aroleh cpeanl. Poabl. Jlaktanus. Poct
U pa3Butue peOEéHka. [lonoBoe co3peBanue. HacnenoBaHue NpPU3HAKOB Y
yenoBeka. HacnenctBeHHble OONE3HM, UX MPUYMHBI U npenynpexacHue. Habop
XpPOMOCOM, TOJIOBBIE XPOMOCOMBI, T€Hbl. POJb TEHETMYECKMX 3HAHWH s
IJIaHUpOBaHUs ceMbu. HHPekumy, mnepenatrouecss MOJOBBIM —MYTEM, HX
npoQUIAKTHKA.

Jlabopamoprvie u npakmuueckue padbomol.

OnucaHue OCHOBHBIX MEP MO MNPOPHUIAKTUKE HH(EKIMOHHBIX BUPYCHBIX
3abonesanumii: CITM]] u renatur.

13. OpraHbl YyBCTB U CEHCOPHbIE CHCTEMbI

Oprasbl 4yBCTB ¥ UX 3HaUY€HUE. AHAIM3aToOpbl. CEHCOPHBIE CUCTEMBI. | 11a3 1
3penue. Onruueckas cucrema rnaza. Ceryarka. 3pUTENBHBIE  PELENTOPSHI.
3puTtenbHOE BocnpusaThe. HapylieHus 3peHust U MX NPUYMHBL. [ UTHeHa 3peHusl.

Yxo u cayx. CtpoeHue M (yHKIMU opraHa ciyxa. MexaHusm paOoTh
ciayxoBoro anaimsaropa. CnyxoBoe BocnpusTHe. HapylmeHus cinyxa U UX
npu4uHel. ['urueHa ciayxa.

Opranbl paBHOBECHS, MBILIEYHOTO YYBCTBA, OCSi3aHUs, OOOHSHUS U BKYyca.
B3auMoaeiCcTBIE CEHCOPHBIX CUCTEM OPraHu3Ma.

Jlabopamopnsle u npakmuueckue padomol

OnpeneneHue OCTPOTHI 3PEHUS Y YETIOBEKA.



HM3yueHne CTpOCHUS Oprana 3peHus (Ha MYJISDKE U BJIQKHOM IIpenapare).

M3yueHue CTpOEHUs Oprasa ciyxa (Ha MyJIsKe).

14. IloBeaeHue U NCUXMKA

[lcuxuka u mnoBeaeHUE uenoBeka. [[OTpeOHOCTM M MOTHBBI TOBEACHMS.
CoumanbHass 0OYCIOBICHHOCTh MOBEJACHUS YeoBeka. PeduexkropHas Teopus
noBejicHUs. Briciias HEpBHas AEATEIbHOCTh uenoBeka, padotel U.M. CeueHoBa,
W.I1. TlaBnoBa. MexaHu3m 0Opa30oBaHUsi YCJIOBHBIX pediekcoB. TopMoxeHHE.
JluHamuueckuii crepeotun. Ponp rOpMOHOB B MOBEACHUM. HaciieACTBEHHBIE U
HEHACJIEICTBEHHbIC MPOrpaMMbl MOBEAEHUS Yy 4YelloBeka. [IpucnocoOUTenbHbIM
XapakTep MOBEICHHUS,

[lepBass u BTOpasi CUTHAJIbHBIC CUCTEMBI. [lo3HaBarenbHaAs IEATEIBHOCTH
mosra. Peub ¥ wmbingicHue. IlamMsate U BHUMaHue. OMmouuu. MHauBHUayanbHbIE
OCOOEHHOCTHU JIMYHOCTH. CIMOCOOHOCTH, TEMIIEPAMEHT, XapakTep, OJapEHHOCTD.
Tunel BeICIICH HEPBHOW AEATEILHOCTH U TeMnepaMeHTa. OCOOECHHOCTH MCUXUKU
yesoBeka. ['urueHa (pu3nM4eckoro U yMCTBEHHOTO Tpyjaa. Pexxum Tpyna u OTAbIXa.
CoH u ero 3HaucHue. ['urueHa cHa.

Jlabopamopnbsle u npakmuueckue padomol.

M3ydeHne KPaTKOBPEMEHHON MaMSITH.

OnpeneneHue 00bEMa MEXaHUYECKOHN M JIOTMUECKOM MaMSITH.

OueHka cpopMUPOBAHHOCTU HABBIKOB JIOTHUECKOTO MBIIICHHUS.

15. YUeJ10BeK M OKpYIKaKOILIAS cpeaa

YenoBek M OKpYy>Karolasi cpejia. IKOJIOrH4YecKue (PakTopbl U UX JEHCTBUE HA
OpraHu3M  4YeJIOBEKAa. 3aBUCUMOCTh  3[0POBbSl  4YEJIOBEKA OT  COCTOSIHUS
OKpyXxatolei cpeabl. MUKPOKIMMAT >KUIIbIX nomenieHui. CoOmoaeHre MpaBul
NOBEJCHHUS B OKPYXKAIOLIEH CPENE, B ONTACHBIX M YPE3BBIYANHBIX CUTYALIUSIX.

310pOBbE YEJIOBEKA KAK COLMAbHAS LEHHOCTb. DAKTOPBI, HAPYIIAKOLIUEC
3I0POBbE: TUMOJAUHAMMS, KYpPEHHUE, YHNOTPEOJIEHUE aJIKOrojis, HApKOTHKOB,
HeCOATAaHCUPOBAHHOE THUTAHUE, CTPECC. YKPEIUICHUE 3J0POBbS: ayTOTPECHUHT,
3aKaJMBaHUE, ABUTaTE/IbHAs aKTUBHOCTh, cOallaHCUpOBaHHOE nMuTaHue. KynbTypa
OTHOUIEHUSI K COOCTBEHHOMY 3/I0POBBIO M 3JOPOBBIO OKpYy>karouux. BcemupHas
OpraHu3anus 3paBOOXPAHCHHUS.

YenoBek kak yacTb Ouochepnl 3emiid. AHTPONOTEHHBIE BO3JCHCTBUS Ha
npuponay. Ypoauuzauus. [{upunuzaius. TeXHOT€HHbIE U3MEHEHUS B OKPY KAKOUICH
cpene. COBpEMEHHBIE TNI00AIbHBIE 3KOJIOTUYECKUE NMPOOJEMbI. 3HAUEHUE OXPaHBI
OKPY>KarOLIEH CPENBI 711 COXPAHEHUS YETIOBEYECTRA.



TIJIAHUPYEMBIE PE3VJIbTATBI OCBOEHHWS ITPOI'PAMMBI ITO
BHUOJIOT' MU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUS
(BA30OBBIM YPOBEHD)

OcBoeHue yueOHOro npeamera «buoI0rMs» Ha ypoBHE OCHOBHOTO OOLIETO
00pa3oBaHUsl JOJDKHO OOECHEYUTh JOCTHXKCHHUE CIEAYIOMUX O0Yy4YaroUMMHCS
JIMYHOCTHBIX, METANPEAMETHBIX U MPEAMETHBIX PE3YJIbTATOB.

JIMUHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pe3yabTaThl OCBOCHUS MPOrPaMMbl IO OMOJOTHH OCHOBHOTO
oOmero  oOpa3oBaHMsi  JODKHBI  OTpakaTb  TOTOBHOCTh  OOyYarOUIUXCS
PYKOBOACTBOBATbCS CUCTEMOH TMO3UTHUBHBIX LEHHOCTHBIX OpUEHTAUUWd MU
PACIIMPEHUE OMNbITA ACATEIBHOCTA HA €€ OCHOBE M B MPOLECCE pealu3aluu
OCHOBHBIX HANPABJICHUNA BOCITUTATEIBHOMN NEATEILHOCTH, B TOM YUCJIE B YACTH:

1) rpakaIaHCKOro BOCIMTAHUS:

TOTOBHOCTb K KOHCTPYKTUBHOW COBMECTHOM NEATEILHOCTH MPH BBINIOJIHEHUH
UCCJIEIOBAHUI U NTPOEKTOB, CTPEMJIEHUE K B3AMMOINIOHUMAHUIO U B3AUMOIIOMOLLIH,

2) NaTPHOTHYECKOr0 BOCIIUTAHHUS:

OTHOILICHUE K OMOJIOTHH KaK K BaXXHOW COCTABJISIOLIEH KYJbTYpbl, TOPAOCTh
3a BKJIaJ POCCUHCKHUX M COBETCKMX YUEHBIX B Pa3BUTHE MUPOBOH OMOJIOTMUYECKOM
HAYKH,;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSI:

TOTOBHOCTh OLICHUBATh IMOBEICHUE M MOCTYNKH C MO3ULMHA HPABCTBEHHBIX
HOPM ¥ HOPM 3KOJIOTUUYECKOH KYJIBTYPBHI,

NOHMMAHUE 3HAYMMOCTH HPABCTBEHHOIO ACIMEKTa ACATENBHOCTU YEIOBEKA B
MEIUIMHE U OMOJIOTHH,

4) 3¢cTeTH4YeCKOro BOCIMTAHUSI:

NOHUMAHUE PO OMOJOTMU B (HOPMUPOBAHMM ICTETUUYECKOH KYJIBTYPHI
JIMYHOCTH,

S) ¢u3nyeckoro BocnutaHus, GOpMHPOBAHHSA KYJIbLTYPbl 310POBbS H
3MOLMOHAJIBHOIO 0JIAroNmoJIyYHsi:

OTBETCTBEHHOE OTHOLIEHUE K CBOEMY 3JI0POBBIKO M YCTAHOBKA Ha 3J0POBBIA
o0pa3 XH3HU (310pPOBOE MHUTAHUE, COOMIOAEHNUE TMTMEHUYECKUX MPABUII U HOPM,
cOQTaHCUPOBAHHBIA PEXUM 3aHATHA W OTObIXa, peryjspHas (Quanyeckas
AKTUBHOCTH ),

OCO3HAHUE TOCJIECACTBUNA M HEMPUATUE BPEIHBIX MPUBBIYCK (YyHNOTPEOSIEHUE
QJIKOTOJIsl, HAPKOTHMKOB, KypE€HHE) M HHBbIX (popMm Bpema aias (PU3HUECKOTO U
NICUXUYECKOTO 30POBbS;



coOnoAcHUEe NpaBuwyl OE30MAaCHOCTH, B TOM YHUCIIE HABBIKM O€30MaCHOrO
MOBEAEHUS B IPUPOIHOMN CpeELE;

COPMUPOBAHHOCTh  HaBblKa PEQIIEKCHM, YIOPABICHUE COOCTBEHHBIM
SMOLIMOHAJIBHBIM COCTOSIHUEM,

6) TPy10BOIr0 BOCIIMTAHUS:

AKTUBHOE YYaCTHE€ B PCLICHUM NPAKTHUYECKUX 33Ja4 (B paMKax CEMBH,
00pa30BaTeNbHOM OpraHMU3alMM, HACEJIEHHOTO NMYHKTa, Kpas) OMOJIOrM4ecKOH H
DKOJIOTMYECKOM  HANMpPaBJICHHOCTH, MHTEPEC K MPAKTUYECKOMY HM3YUEHUIO
npodeccuii, CBSI3aHHBIX C OUOJIOTUEH;

7) 3KOJIOrH4eCKOro BOCIIUTAHUSA:

OpUEHTALUS Ha NPUMEHEHUE OMOJIOTMUECKUX 3HAHUI MPU PEUICHUH 3a/1a4 B
00J1aCTH OKpY>KaroUIEH Cpeibl;

OCO3HAHUE 3KOJIOTUYECKMX MPOOJIEM U MyTEH X PELIEHUS,

FOTOBHOCTh K YYaCTHKO B TPAKTUUYECKOH JEATENIBHOCTH 3SKOJIOTMYECKOM
HaNpaBJIeHHOCTH,

8) HeHHOCTH HAYYHOI 0 MO3HAHUSI:

OpUEHTALMSI HA COBPEMEHHYK) CHCTEMY HAy4HbIX HPEICTaBJICHUNA 00
OCHOBHBIX OMOJIOTMYECKHUX 3aKOHOMEPHOCTSX, B3aUMOCBS3IX UEJOBEKA C
MPUPOTHON U COLMAIIBHOM CPEIOH,

NOHUMAHUE POJIM OUOJIOTUUECKOM Hayku B (HOPMUPOBAHMU HAYUHOTO
MHUPOBO33PEHMUS,;

Pa3BUTHE HAYUYHOU JFOOO3HATEIBHOCTH, UHTEPECA K OMOJIOTMUYECKON HayKe,
HaBBIKOB UCCJIEI0BATENIBCKON AESITENbHOCTH,

9) apanTauuu 00y4armerocss K H3MEHsIIOLIHMMCS YCJIOBHSIM COLHAJIBHOI
U NIPHPOJIHOMH Cpelbl:

aJIcKBaTHas OLEHKA U3MEHSIOILUXCS YCIIOBUI;

NPUHATUE PELIEHUS (MHIMBUAYAIbHOE, B TIpPYyNNE) B H3MEHSIOLIMXCS
YCJIOBHSIX HA OCHOBAHUM aHAIM3a OMOJIOrn4eckoi nHpopmanuu,

IUIJAaHUPOBAHUE JEWCTBUII B HOBOW CHTyallMM Ha OCHOBAaHWM 3HAHUM
OMOJIOTMUYECKUX 3aKOHOMEPHOCTEH.

METAINIPEJMETHBIE PE3YJIBTATBI

MeTanpeaMeTHbIE  pe3yJbTaThl  OCBOEHHS TMpOTpaMMbl MO  OWOJIOTUH
OCHOBHOT'O 00IIEro 00pa3oBaHMs, MOJDKHBI OTPAKAaTh OBJIAJACHHUE CIEAYIOLIUMU
YHUBEPCATBHBIMU YUECOHBIMU JICHCTBUSAMU:

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eiiCTBUS

1) 6a3oBble JJOrHYEeCKHE AeiCTBHSI:



BBISIBJIATh M XapaKTEPHU30BaTh CYIIECTBEHHbIE MPH3HAKH OHOJOTUYECKUX
OOBEKTOB (SIBJICHUI);

yCTaHABJIMBATh CYUICCTBEHHBIA MPH3HAK KiIacCH(UKALMU OHOJOTHYECKUX
OOBEKTOB (SIBJIEHUH, MPOIECCOB), OCHOBAHUS Mjis OOOOIICHUS W CpPaBHEHUS,
KPUTEPUH MPOBOJIMMOTrO aHAJIN3a;

C YYETOM MPEIOKEHHON OMOJIOTUYECKOH 3a/1a4M BBISIBJISATH 3aKOHOMEPHOCTH
MU TMPOTUBOPEUUS B paccMaTpuBaeMbIX (akTax M HAOTIOACHHAX, MpeiaraTh
KPUTEPHUH /IS BBISBIICHUS 3aKOHOMEPHOCTEH U TPOTHBOPEUMIA,

BBISIBJIATH ACPUIMTHI WHOOPMAIIMK, JAHHBIX, HEOOXOAMUMBIX Ui PEUICHHS
MOCTABJICHHOM 3a/1a4H,

BBISIBJIATh NPUYMHHO-CIICACTBEHHBIE CBS3M MPH W3YYEHUU OMOJOTHYECKHX
SBJICHUI M TIPOIECCOB, JE€NaTh BBIBOJABI C HCMOJB30BAHMEM JACAYKTHBHBIX |
MHIYKTUBHBIX YMO3AK/IIOUEHUH, YMO3aKIIOUCHHH MO aHaJIOTuH, (POopMyIMpoBaTh
TUIOTE3bI O B3aUMOCBSI3SX;

CaMOCTOSITENIbHO BBIOMPATh CHOCOO pEIICHUsT Y4eOHOW OMOJIOrHYeCcKOn
3a7aud  (CpaBHUBATh HECKOJIBKO BApUAHTOB pEUICHMS, BbIOMpaTh HauboJjEe
HOIXOIAIIMN C YUYETOM CaMOCTOSITENIbHO BBICIICHHBIX KPUTEPUEB).

2) 6a3oBbIe HCCIea0BaTeIbCKHE AeiiCTBUSI:

MCIOJIb30BaTh BOMPOCHI KK UCCAEA0BATEIbCKUI HHCTPYMEHT MO3HAHMS,

dbopMynupoBaTh BOMPOCH, (UKCHPYIOUINE Ppa3pbiB MEXAY pPeaJbHBIM |
JKEJIATEJIbHBIM COCTOSSHUEM CUTYalluu, OOBEKTA, U CAMOCTOSTELHO YCTAHABIUBATh
MCKOMOE U JITAHHOE,

dbopMUpoBaTh TUNOTE3Y OO0 MCTUHHOCTU COOCTBEHHBIX  CYXKICHMIA,
apryMeHTHPOBATh CBOIO MO3MIINIO, MHCHHUE,

NPOBOJUTH MO CAMOCTOATEIBHO COCTABJICHHOMY IUIAHY HaOJIOJICHUE,
HECJIOXKHBIM  OMOJIOTUYECKUA 3KCHEPUMEHT, HEOOJBUIOE MCCICIOBAHUE IO
YCTAHOBJICHUIO OCOOEHHOCTEH OUOJOTrMYECKOro 0ObekTa (Mpolecca) U3y4YeHUS,
NPUYMHHO-CJICICTBEHHBIX CBS3€H M 3aBUCHUMOCTEH OMOJOTHYECKMX OOBEKTOB
MeEXy COoO0i;

OLICHWBATh Ha MTPUMEHUMOCTh U JIOCTOBEPHOCTH UH(POPMALIUIO, OJYUECHHYIO
B X0JI€ HAOJIFOACHUS U SKCTIEPUMEHTA,

CaMOCTOSATEIbHO (OPMYJIMPOBATh OOOOIICHUS M BBIBOJABI MO PE3yJibTaTaM
NPOBEIEHHOTO HAONIOACHUS, SKCIEPUMEHTA, BJIAJIETh MHCTPYMEHTAMM OLICHKH
JOCTOBEPHOCTH IMOJIYYEHHBIX BBIBOJIOB U O00OIICHHUIA;

NPOrHO3UPOBATh BO3MOXKHOE  JajbHEHIIEE pa3BUTHE  OUOJIOTMYECKUX
MPOIIECCOB U MX MOCJICACTBUS B AaHAJIOTMUHBIX MJIM CXOJHBIX CHUTYaIlUSX, a TAKKE
BBIIBUTaTh MPEAMOI0XKEHHS 00 UX Pa3BUTHH B HOBBIX YCIOBHSX U KOHTEKCTAX.

3) padora ¢ uHpopmauueii:



NPUMEHSATh PA3JIMUYHBIE METOJbl, MHCTPYMEHTHl M 3alpOChl MPU MOUCKE U
orOope OMOJOrMvYeckoil MHPOPMALMK WIM AAHHBIX M3 HMCTOYHHUKOB C YUYETOM
NPEAIOKEHHON yueOHOM OMOIOrMYeCKOM 3a1auH;

BbIOMpaTh, AQHAIM3UPOBATh, CHUCTEMATU3UPOBATH W  HHTEPIPETUPOBATH
OMOJIOTMUYECKYIO MH(OPMaLMIO pa3IMYHbIX BUAOB U (HOPM MPEICTABICHMUS,

HaXOJMUTh CXOJHBIE APTyMEHTHI (MOATBEPHAAIOIIME WM ONPOBEPraroIue
OJIHY U TY %€ UJICI0, BEPCHUIO) B PA3JIMYHBIX MH()OPMALMOHHBIX UCTOUYHUKAX;

CaMOCTOSITEIbHO ~ BBIOMpPaTh  ONTUMAIbHYKD  (OPMYy  NPEACTABIICHUS
MHPOpMALMK W WUTIOCTPUPOBATh PEIIAEMBIE 33JaYd HECJOKHBIMH CXEMaMH,
auarpaMMaMM, UHOM rpadukoi U MX KOMOMHALUSIMU,

OLICHUBATh HAAEXKHOCTh OWOJIOTMYECKON HWH(POPMALIMKM MO KPUTEPUSIM,
NPEUIOKEHHBIM YUUTENIEM WIHA CHOPMYITMPOBAHHBIM CAMOCTOSITENBHO,

3aMOMUHATh U CUCTEMATU3UPOBATH OMOJIOTMYECKY IO MH(OPMAIIHIO.

KoMMyHHKATHBHbBIC YHHBEPCAJIbHBIC Y4eOHbIE NelCTBHSA

1) oO1eHue:

BOCIIPUHUMATh U POPMYJIMPOBATH CY>KIEHUS, BEIPAXKaTh SMOLIUU B MTPOLIECCE
BBITOJIHEHHUS TPAKTUYECKUX U JTAOOPATOPHBIX padoT;

BbIPaKaTh ¢€0s1 (CBOK TOUKY 3PEHUS ) B YCTHBIX U MUCbMEHHBIX TEKCTAX;

pacno3HaBaTh HEBEpOAJIbHBIE CPEACTBA OOIICHUS, MOHUMATH 3HAYCHHUE
COLIMAJIBHBIX 3HAKOB, 3HAaTh M PacloO3HaBaTh MNPEANOCHUIKH KOHMDIUKTHBIX
CUTYallUi U cMSr4aTh KOH(MIUKTHI, BECTU MEPETOBOPHI;

NOHUMAaTh HaMEPEHUs APYIMX, MNPOSBIATH YBAKHUTEIBHOE OTHOIICHHE K
COOECETHUKY U B KOPPEKTHOH (popme POpMyIMpOBaTh CBOM BO3PAKEHUS,

B XOA€ [uaiora M (WiM) AUCKYCCHMHM 3a1aBaThb BOMPOCHI MO CYIIECTBY
o0cyxaeMoi OMOJIOTUUECKOW TEMbl M BBICKA3bIBaTh HWJIEH, HAIICJICHHBIE Ha
pelleHrue OMOJIOTUUECKON 3a/1auu U NOJIEP>)KaHUE O1aroXenareIbHOCTH OOUICHMS,

COMOCTABJISATh CBOU CYXKJICHMS C CYXXIEHUSIMU JIPYTUX YYaCTHUKOB JUANOra,
OOHapy>KMBaTh PA3JIMYUE U CXOACTBO MO3MILIMIA,

nyOJIMYHO MOPEACTABJIATh PE3YJbTAThl  BBIMOJHEHHOTO OHMOJIOTMUYECKOTO
OMbITa (SKCIEPUMEHTA, UCCIICJOBAHHUS, TPOEKTA);

CaMOCTOSITEILHO ~ BbIOMparh (GopMar BBICTYIUICHHS C Y4YETOM 3adad
NPE3CHTALMN U OCOOEHHOCTEH ayJUTOPHU U B COOTBETCTBUM C HUM COCTABJISTH
YCTHBIE U MUCBMEHHBIEC TEKCTHI C UCIIOJB30BAHUEM WITKOCTPATUBHBIX MATEPUATIOB.

2) coBMecCTHasi AeATE/ILHOCTh:

NOHUMATh W UCIOJb30BaTh MPEUMYILIECTBA KOMAHIHON M WHAUBUAYyaTbHOU
pabOThl MpU PELICHUM KOHKPETHOW OMOJIOrH4YecKoil mpoOsieMbl, 0OOCHOBBIBAThH
HEOOXOMMOCTh MPUMEHEHUST TPYNINOBBIX (OPM B3aMMOJCHCTBUS MPU PEIICHUU
MOCTaBJICHHON y4eOHO 3a1a4u;



OPUHUMATh LEJIb COBMECTHOM JEATEIBHOCTH, KOJUIEKTUBHO CTPOMUTH
JACUCTBHS MO €€ NOCTHXKCHUIO: PACTIPEACATh PO, AOTOBAPUBATHCS, 0OCYXAATh
POLECC M PE3YJIBTAT COBMECTHOM pabOThI, yMETh 00001IaTh MHEHUST HECKOJIBKUX
JONEHW, TMPOSABIATE TOTOBHOCTh  PYKOBOAWTH,  BBINOJHATH  NOPYYEHUS,
NOAYUHATHCS,

MJIAHUPOBATh OPraHU3alM COBMECTHOM padOThl, ONMPEAEATh CBOK POJib (C
Y4ETOM MPEANOYTEHUA W BO3MOXKHOCTEH BCEX YYACTHUKOB B3aMMOJICHCTBHUS),
pacnpenesiaTh 3aJadyd MEXAY YIEHAMHM KOMAaH[IbI, y4acTBOBaThb B IPYIIIOBBIX
dbopmMax padoThl (00CYkACHUS, OOMEH MHEHUSIMU, MO3TOBBIE IUITYPMbI U UHBIE);,

BBIMOJIHATH CBOK 4acTh pabOThl, JOCTHIaTh KAYECTBEHHOIO pe3yjbTara Mo
CBOEMY HaNpaBjICHUIO U KOOPAUHUPOBATHL CBOU ACUCTBUS C APYTUMHU YJIEHAMU
KOMAaHIbl;

OLICHMBATh KAYECTBO CBOEr0 BKJIaJa B OOIIMHA NPOAYKT MO KPHUTEPHSIM,
CaMOCTOSITEIBHO c(hOpMyJIMPOBAHHBIM y4aCTHUKAMU B3aUMOJCHCTBUS,
CpaBHUBATh PE3YJIBTATHI C UCXOAHOM 3a4a4eil M BKJIAJ KOKAOrO 4jIi€Ha KOMaH/bl B
JOCTH)KEHME PE3YJIbTaTOB, PA3ACHATh C(HEepy OTBETCTBEHHOCTH W MPOSBIATH
TOTOBHOCTH K NIPEAOCTABJIEHUIO OTUYETA NTEPEN TPYIIION;

OBJIAJIETh CUCTEMON YHUBEPCAIBHBIX KOMMYHUKATUBHBIX NEWCTBUM, KOTOpas
obecnieunBacT CHOPMUPOBAHHOCTh COLMAJIBHBIX HABBIKOB M 3MOLIMOHAJIBHOTO
MHTEJUIEKTA 00y YaroUINXCS.

PeryasiTHBHbIC YHHBeEpCaJbHbIe Y4eOHbIE NelCTBHSA

Camoopranusanusi:

BBISIBJISATH MPOOJIEMBI JUISl PELICHUS B JKU3HEHHBIX M YYEOHBIX CHUTYyalMsX,
UCTOJb3Ysl OMOJIOTUUECKUE 3HAHUS,

OPUEHTHPOBATBCS B PA3IMUHBIX  MOAXOJAX  MPUHATHS  PELICHUM
(MHIMBUYAIbHOE, TPUHSATUE PELLEHUS B TPYIINE, NPUHATUE PELIEHHUA TPyNoif);

CaMOCTOSITEJIBHO COCTABJISITh QJITOPUTM PELICHUS 3a1auyu (WM €r0 4acTh),
BbIOMpaTh CHoco0 peleHus ydeOHOW OMOJIOrMYECKOM 3aJauum ¢ y4E€ToM
UMEIOUINXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHPOBATh
NpeyIaracMble BAPUAHTHI PELICHUI;

COCTaBJIAATh IUJIAaH JACHCTBUU (TJIaH pealn3audd HAMEUEHHOrO ajiropurMa
pelIEHHs1), KOPPEKTUPOBATh MNPEUIOKEHHBI aIrOpUTM C YYETOM TOJTYYCHHUS
HOBBIX OMOJIOTUYECKUX 3HAHUN 00 N3y4aeMOM OMOJIOTMYECKOM OOBEKTE;

Jenath BEIOOP M OpaTh OTBETCTBEHHOCTD 32 PEILICHUE.

CaMOKOHTPOJ/Ib, 3MOIIHOHAbHBIH HHTE/JIEKT:

BJIQJIETh CIOCOOAMU CAMOKOHTPOJISI, CAMOMOTHUBALIMU U peieKkcuu;

JaBaTh OLEHKY CUTyallM U Mpeasiararh miaH €€ U3MEHEHHUS,



YUUATBIBATH KOHTEKCT U NPEABUIETH TPYIAHOCTU, KOTOPBIE MOT'YT BOBHUKHYTh
OpU pEUICHUHM Y4YeOHOH OMOJOrMYECKON 3aJayd, aAanTUPOBATh PEUICHHE K
MEHSFOLIMMCS 0OCTOSATENBCTBAM,

OOBSCHATH ~ NPUYMHBI  JOCTIDKEHUS  (HEOOCTMIKECHMSI)  pPE3YJIbTaTOB
JEATEIbHOCTH, JaBaThb OLEHKY MNPUOOPETEHHOMY ONBITY, YMETh HAaXOJIUTh
NO3UTUBHOE B IPOU3OLIECAIIEH CUTYalUU;

BHOCUTb KOPPEKTHBBI B ACATEIIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB,
MU3MEHUBLIMXCS CUTYaLMH, YCTAHOBJICHHBIX OLIMOOK, BOBHUKIIUX TPYAHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIIOBUSM,

pa3Myarh, Ha3bIBaTh U YNPABJISITh COOCTBEHHBIMH 3MOLIMSIMH U 3MOLUSIMU
IPYIrux;

BBISBJIATH U QHATTM3UPOBATE TPUYUHBI DMOLIMIA;

CTaBUTh c€0s1 HA MECTO APYrOro 4ejJOBEKa, IOHUMATh MOTHBBI U HAMEPEHUS
JApyroro;

PEryaupoBarh COCOO BBIPAKEHUSI SMOLIUH.

IIpunsiTHe ceds1 U APYrux

OCO3HAHHO OTHOCHUTBCA K APYTOMY UYEJIOBEKY, €F0 MHEHHUIO,

NpU3HaBaTh CBOE MPABO HA OLIMOKY M TAKOE XKE MPABO IPyroro;

OTKPBITOCTh Ce0€ U IPYTUM,

0CO3HaBaTh HEBO3MOXKHOCTh KOHTPOJIMPOBATH BCE BOKPYT;

OBJIAZICTh CHCTEMOH YHUBEPCAIBHBIX YYEOHBIX PETYJISITUBHBIX JCHCTBUH,
KoTOpas o0ecneynuBaeT (POPMUPOBAHUE CMBICIOBBIX YCTAaHOBOK JIMYHOCTH
(BHYTPEHHSSI O3S JIMYHOCTH ), U KU3HEHHBIX HABBIKOB JIMYHOCTHU (yIPaBICHUSA
c000ii, CAMOIMCIUIIMHBI, YCTOHYMBOTO MOBEACHHUS ).

INPEJMETHBIE PE3YJIBTATBI

[IpenMeTHBIE pe3yJbTaThl OCBOCHUS MPOrpPaAMMbI MO OHOJOTUM K KOHILY
oOy4deHus 6 5 Kuacce:

XapaKkTepu30BaTh OMOJOTMI0 KAaK HAayKy O >KMBOH MpPHPOJAE, HA3BIBATH
NPU3HAKH J)KUBOT0, CPABHUBATH OOBEKTHI )KUBOH M HEKUBOM MPUPOIBI;

NEPEUYNCIATh MCTOYHMKM  OMOJIOTMYECKMX 3HAHWUH, XapaKTepu30BaTh
3HaueHWe OMOJIOTMYECKUX 3HAHUW [JIs COBPEMEHHOrO 4YeJoBEKa, mMpodeccum,
CBsI3aHHbIE ¢ Ononorueit (4-5 npodeccuii),

NPUBOIUTH MPUMEPHI BKJIaAA pOCCHiicKuX (B ToM uucie B. M. BepHanckuii,
A. JI. UwxkeBckuil) W 3apyOexHbIX (B TOM uuciae Apucrorenb, Teodpacr,
['unmnokpar) yuéHsIX B pa3BUTHE OMOJIOTHH;

UMETh MPEACTABICHUE O BAKHEHIIMX OHOJOTMYECKUX Mpoueccax MU
SBJICHUAX. TUTAHUE, JBIXaHWUE, TPAHCIOPT BEILECTB, PA3APAKUMOCTb, POCT,
Pa3BUTHUE, IBUKEHUE, PA3MHOXKEHHUE,



NPUMEHSATH OUOJIOTUYECKUE TEPMUHBI U TIOHATHS (B TOM YHUCJIE: KUBBIE TENA,
OMOJIOTHSl, DKOJIOTMS, LIMTOJIOTHS, AaHATOMHUS, (PU3MOJIOTUS, OHOJOrHYECKas
CUCTEMATUKa, KIJIETKA, TKaHb, OpraH, CHCTEMa OpPraHOB, OpraHW3M, BHPYC,
JIBUKEHUE, MUTAHUE, (POTOCUHTE3, NbIXaHUE, BBIJACIICHUE, Pa3IpPaXKUMOCTh, POCT,
Pa3MHOXKEHHME,  pa3BUTHE, Cpeaa  OOWTaHWsi, OPUPOJHOE  COOOIIECTBO,
MCKYCCTBEHHOE COOOILECTBO) B COOTBETCTBHM C TMOCTABICHHOW 3agayeid U B
KOHTEKCTE;

pa3nuyarh MO BHEIIHEMY BUAY (M300paKEHUSIM), CXEMaM M OINUCAHUSIM
JOSIICPHBIE U SJEPHBIC OPraHU3Mbl, PA3JIMUHbIE OUOJOTUYECKUE OOBEKTHI:
pacTeHusi, OSKWBOTHBIX, TIpUOBI, JUIIAHHUKK, OaKkTEepuu, TMPUPOJHBIE U
MUCKYCCTBEHHBIE COOONIECTBA, B3aMMOCBSI3M OPraHU3MOB B MPUPOJHOM H
MCKYCCTBEHHOM COOOLIECTBAX, MPeACTaBUTENEH (POpbl U (ayHbl MPUPOAHBIX 30H
3eMiu, JaHAwAadTel IPUPOAHBIE U KYJIBTYPHBIE,

NPOBOJUTH ONUCAHWE OpraHu3Ma (pacTeHUs, XUBOTHOTO) MO 3aJaHHOMY
IUIAaHy, BBIACIAATH  CYIIECTBEHHbICE MNPU3HAKKM CTPOCHMS M MPOIIECCOB
YKU3HENIEATEIbHOCTH OPraHU3MOB, XapaKTepU30BaTh OPraHU3Mbl KakK Teja »KUBOM
OPUPOJBI, MEPEYUCHATH  OCOOCHHOCTH  PaCTE€HUM, O KMBOTHBIX, T'PUOOB,
JIMIIARHUKOB, OaKTEpUil U BUPYCOB;

pPacKpbIBaTh MOHATHE O cpeAe oOuTaHus (BOJHOM, HA3EMHO-BO3AYIIHOM,
NOYBEHHOW, BHYTPUOPTaHU3MEHHOH ), YCIIOBUSIX CPEABI OOUTAHUS,

MPUBOUTH MPUMEPHI, XapAKTEPUIYIOIINE MPUCTIOCOOJEHHOCTh OPraHU3MOB K
cpene oOUTaHUs, B3AMMOCBSI3U OPraHU3MOB B COOOIIIECTBAX;

BBIICATh OTJAUYMTEIbHBIC TPU3HAKM TPUPOTHBIX W HMCKYCCTBEHHBIX
COOOIIIECTB;

apryMEHTHUPOBATh OCHOBHBIE MpaBWJia MOBEACHUS YEIOBEKA B MPUPOAE U
OOBSCHSATHh 3HAYEHHE NMPUPOTOOXPAHHON JEATEILHOCTH UYEIOBEKA, aHAIIM3UPOBATh
rn00abHBIE SKOJOTUYECKUE TPOOIIEMBI,

PACKpPBIBATH POJib OMOJIOTHH B TPAKTUYECKOH NEITEIBHOCTH YEJIOBEKA,

JEMOHCTPUPOBATh Ha KOHKPETHBIX MPUMEpPAX CBS3b 3HAHUWA OMOJIOTUU CO
3HAHMSIMU TI0 MaTeMaTHKe, MPEAMETOB TyMAHUTAPHOrO IMKJIA, Pa3IMYHBIMU
BUJIaMU UCKYCCTBA,

BBITIOJIHSATh MPAKTHYECKUE padOThI (MOUCK MH(POPMALIMU C UCTIOIH30BAHUEM
Pa3NIMYHBIX MCTOYHUKOB, OINMUCAHUE OpraHu3Ma MO0 3aJaHHOMY IJIaHy) U
nJabopaTopHbie pa0dOThl (padoTa ¢ MUKPOCKOINOM, 3HAKOMCTBO C pa3jIM4yHbIMHU
crnoco0aMu U3MEPEHUS U CPABHEHUS KUBBIX OOBEKTOB);

NPUMEHSTh METO/bl OWMOJIOTHHM (HAOJIOACHUE, OMMCAHME, KjaccUu(uUKaIus,
MU3MEPEHUE, SKCIIEPUMEHT): MPOBOJUTH HAOIOICHUS 32 OPraHU3MaMHU, OMMCHIBATh
OMOJIOTUYECKUE OOBEKTHI, MPOIECCHl W SIBJICHHS, BBIMOJHATH OHOJIOTMYECKUI
PUCYHOK U U3MEPECHUE OUOJIOTMYECKUX OOBEKTOB;



BJIQJIETh NPUEMAMHU PAOOTHI C YO, CBETOBBIM U IUPPOBBIM MUKPOCKOMAMHU
IPU PaCCMATPUBAHUK OUOJIOTUUYECKUX OOBEKTOB;

coOnrogaTh TMpaBuja O€30MacHOro Tpyda Mpu padoTe ¢ y4eOHBIM U
Ja00paTOpHBIM  00OPYJAOBAaHUEM, XUMUUYECKOW TOCYJO0M B COOTBETCTBUU C
MHCTPYKLUSIMU HA YPOKE, BO BHEYPOUHOMU ACITEIBbHOCTH,

UCMOJIb30BaTh MPU BBHIMOJIHEHUM YUYEOHBIX 3aJaHUNA HAYUYHO-TIONYJISIPHYIO
JUTEpaTypy Mo OMOJIOTUH, CIIPABOYHBIE MATEPHAJIBI, peCcypchl MHTEpHETA,;

CO3/1aBaTh TMUCBMEHHBIE U YCTHBIE COOOIICHHUS, HCMOJb3YSl MOHSATHIHBIN
anmnapar U3y4aeMoro pasjena OuoJIoruu.

[IpenMeTHBIE pe3yJbTaThl OCBOCHUS MPOrPAMMBI MO OMOJOTUM K KOHILY
oOy4deHus 6 6 Kiacce:

XapaKkTepU30BaTh OOTAHUKY KaK OMOJIOTMYECKYIO HayKy, €€ pa3/eNbl U CBSI3U
C IPYrMMH HayKaMHU U TEXHUKOH;

NPUBOIUTH NMPUMEPHI BKJIaa poccuiickux (B Tom unciie B. B. Jlokyuaes, K.
A. Tumupszes, C. I'. HaBammn) u 3apyOexxHbIX Y4€éHbIX (B TOM uucie P. I'yk, M.
Manbnur) B pa3BUTUE HAYK O PACTECHUSIX;

NPUMEHATH OMOJIOTMYECKUE TEPMUHBI U MOHATUS (B TOM 4YHCIE. OOTaHHKA,
pacTuTeNbHAs KJIETKA, PACTUTENbHAS TKAaHb, OPraHbl PACTEHUH, CUCTEMA OPraHOB
pacTeHus: KOPEHb, MOOET MOYKa, JUCT, BUJOU3MEHEHHBIE OpPraHbl, LIBETOK, MO,
CEMsi, PACTUTENIbHBII OpraHuW3M, MHUHEPAJIBHOE NMUTaHHE, (POTOCUHTE3, NbIXaHUE,
POCT, pa3BUTHUE, PA3MHOXKEHHUE, KJIOH, PA3APAKUMOCTb) B COOTBETCTBUHM C
NOCTaBJIEHHOM 3aa4eii U B KOHTEKCTE,

OINHUCHIBaTh CTPOEHUE U KUZHEIAECATEIbHOCTh PACTUTENBHOIO OpraHuaMa (Ha
NpUMEPE MOKPHITOCEMEHHBIX MJIM LIBETKOBBIX ). MOTJIOLIEHHE BOJbl U MUHEPAJIBHOE
nuTaHue, (POTOCHHTE3, JABIXAHWE, TPAHCIOPT BEIUECTB, POCT, Pa3MHOXKEHUE,
Pa3BUTHE, CBSI3b CTPOCHMSI BET€TATUBHBIX M T€HEPATUBHBIX OPraHOB PACTEHHIA € UX
GYHKUIUSIMU,

pa3Myarh U ONMCHIBATH KUBBIE U repOapHbIE SK3EMIUISIPbl PACTEHUH MO
33J]aHHOMY IUIAaHy, YaCTU PACTCHUHA MO H300PAKEHHUSIM, CXEMaM, MOJCTSM,
MYJIsKaM, pesibe(DHBIM TaOIuLaM;

XapaKTEepPU30BaTh MPU3HAKU PACTECHUMN, YPOBHU OPraHU3ALMUA PACTUTEIBHOTO
OpraHM3Ma, 4YacTU PpACTCHMI: KJIETKM, TKaHW, OPraHbl, CUCTEMBI OPraHOB,
OpraHu3M;

CPaBHUBATh PACTUTEIILHBIC TKAHU M OPraHbl PACTEHUN MEXAY COOOM;

BBIMOJIHATh TMPAKTUYECKUE W JA0OpaTOpHbIE PadOTHI MO MOPQOJIOTUU U
(U3MOJIOTUM PACTEHUIA, B TOM YHMCJIE padOThl C MHUKPOCKONOM C MOCTOSSHHBIMU
(pUKCUPOBAHHBIMM) KM BPEMEHHBIMM MHKpPOINpENapaTaMH, HCCIECA0BATEIbCKUE
pabOTHI C UCMOJIB30BAHUEM TPUOOPOB U UHCTPYMEHTOB LIM(PPOBOIA 1ad0paTopum;



XapaKTEPU30BaTh MPOILECCHl KU3HEACIATENIBHOCTU PACTEHUH: MOTJIOIICHHUE
BOJIbl U MUHEPAJIBHOE NMUTAHUE, (POTOCUHTE3, JIbIXAHUE, POCT, PA3BUTUE, CITOCOOHI
€CTECTBEHHOTO M HCKYCCTBEHHOTO BEr€TAaTUBHOIO PAa3MHOXKEHMS, CEMEHHOE
Pa3MHOXKEHHE (Ha MPUMEPE MOKPHITOCEMEHHBIX, JTH [IBETKOBBIX );

BBISIBJISITh TPUYUHHO-CJICICTBEHHBIEC CBSI3U MEXAY CTPOCHUEM U (QYHKLUSIMH
TKaHEN U OPraHoOB PAaCTEHUH, CTPOCHUEM U YKU3HEECATEIBHOCTBIO PACTEHHIA,

KJIacCU(PULIIMPOBATH PACTEHUS M MX YACTH MO Pa3HbIM OCHOBAHMSIM;

OOBSCHATh POJIb pPACTEHUN B MPUPOJEC M KU3HM 4YEJIOBEKA. 3HAYCHHE
(OTOCUHTE3a B MPUPOJIE U B )KM3HU YEJIOBEKA, OMOJOTUUECKOE U XO3SIMCTBEHHOE
3HAUEHHUE BHAOM3MEHEHHBIX MOOETOB, XO3SMCTBEHHOE 3HAUCHHME BET€TaTUBHOIO
Pa3MHOXKECHMUS,

NPUMEHSTh TMOJYYCHHBIE 3HAHUS JUIS BbIpAUMBAHUS W Pa3MHOXKCHMS
KYJIbTYPHBIX PACTCHMIA;

MCIOJIb30BaTh METO/bl OMOJIOTUU: TMPOBOJUTL HAOIOJEHUS 3a PACTCHUSIMH,
OMUCHIBATH PACTEHUS! U UX YACTH, CTABUTH MPOCTEHIINE OMOJOTUUECKUE OMBITHI U
SKCIIEPUMEHTHI,

coOroaTh MpaBuja O€30MacHOrO TpyJda MNpu paboTre ¢ Y4EOHBIM U
Ja00paTOpHBIM  00OPYJAOBAaHUEM, XUMUYECKOW TOCYJO0M B COOTBETCTBUU C
MHCTPYKIMSIMU HA YPOKE U BO BHEYPOUYHOU JEATENBHOCTH,

JEMOHCTPUPOBATh Ha KOHKPETHBIX MPUMEpPAX CBS3b 3HAHUWA OMOJOTUU CO
3HAHMSIMKU TI0 MareMatuke, reorpaduu, Tpyay (TEXHOJOTUHU), MPEAMETOB
rYMaHUTApPHOTO IIUKJIA, Pa3JIMUHBIMU BUJAMH UCKYCCTBA;

BIaACTh  npuémMamMu  paboTel ¢ OMOJOTUYECKOW  MH(POPMALIUCH:
(GbopMyMpoBaTh OCHOBAHMS JUISl U3BJICUCHUS U 0000IIEHUS MHOPMALIMK U3 JBYX
MUCTOYHUKOB, MpeoOpa3oBbIBaTh MH(OpPMAIIMI0 M3 OAHOW 3HAKOBOW CHUCTEMBI B
APYTYIO;

CO37aBaTh MUCbMEHHBIE U YCTHBIE COOOUICHUS, HWCIOJIb3Ysl MOHATUIHBINA
annapar U3y4yaeMoro pasjesia OuoJIOTUH.

[IpeaAMETHBIE PE3YNbTAThl OCBOEHUS MPOrpamMMbl MO OMOJOTMM K KOHILY
oOy4deHus ¢ 7 Knacce:

XapaKTepU30BaTh  MPUHIMUIBI  KJaCCU(PUKAIMKU  PACTCHUN, OCHOBHBIC
CUCTEMATUYECKUE TPYNIbl pacTeHUd (BOAOPOCIU, MXH, IJIAyHbl, XBOIIH,
NanoOPOTHUKHU, TOJIOCEMEHHBIE, MOKPHITOCEMEHHBIE WJIA 1IBETKOBBIE),

NPUBOIUTH NMPUMEPHI BKIIaa poccuiickux (B ToM uucine H. M. Basunos, Y.
B. MuuypuH) u 3apyoexxubix (B ToM uucie K. Jlunneit, JI. [Tactep) yuéHbix B
PA3BUTUE HAYK O PACTEHUSIX, Tpudax, JUIIaAHUKaxX, OaKTEpUsIX;

NPUMEHATh OMOJOTUYECKUE TEPMHUHBI U MOHATUS (B TOM uucie. OOTaHUKa,
SKOJIOTUSl PACTEHUM, MUKOJIOTHS, OAKTEpUOJIOTHS, CUCTEMATUKA, LIAPCTBO, OTAET,
KJIacC, CEMEHCTBO, poOJ, BHUJ, >KM3HEHHas (opMa pacTeHWil, cpena oOuTaHwus,



PACTUTENILHOE COOOUIECTBO, BBICUIME PACTEHHS, HU3LIME PACTEHUS, CIIOPOBBIC
PACTEHUsI, CEMEHHBIE PACTEHUSI, BOJOPOCIIM, MXH, MJIAyHbl, XBOLIHU, MAMOPOTHUKH,
rOJIOCEMEHHBIE, TMOKPHITOCEMEHHBIC, OakTepuu, TrpuObl, JIUIIAHHUKUA) B
COOTBETCTBUM C MOCTABJICHHOM 3a1aU€il U B KOHTEKCTE,

pa3nnyaTh U OMKMCHIBATH KUBBIE U TepOAPHbBIC IK3EMIUISIPbl PACTEHUNA, YaCTU
pacTeHuil MO U300paXKECHUSIM, CXEMaM, MOJAECISAM, MYyJsbkaMm, pelibe(HbIM
Tabnuiiam, TrpuObl MO U300PAKEHUSIM, CXEMaM, MyJisbkaM, OakTEepuH 10
N300paKECHUSIM;

BBISIBJISITh MPU3HAKK KJIACCOB MOKPHITOCEMEHHBIX WJIM LIBETKOBBIX, CEMEHCTB
JIBY IOJIbHBIX U OJIHOJOJIbHBIX PACTEHUIA;

OMPENENATh CUCTEMATUUYECKOE TMOJIOKEHUE PACTUTEIBHONO OpraHu3ma (Ha
NpUMEpPE MOKPHITOCEMEHHBIX, WJIM IBETKOBBIX) C MOMOUIBIO ONPEACTUTEILHOM
KapTOUKH,

BBITIOJIHATh MPAKTUYECKUE M J1adopaTopHbie pPadOThl MO CUCTEMATUKE
PACTEHUI, MUKOJIOTUU U MUKPOOHOJIOTUU, B TOM YHUCJIE padOThl ¢ MUKPOCKOIIOM C
NOCTOSIHHBIMU ~ ((PMKCUPOBAHHBIMM) U BPEMEHHBIMH  MHKpOIpENapaTamu,
UCCIIEIOBATEILCKUE PA0OTHl C MCMOJB30BAHHMEM NPUOOPOB U HHCTPYMEHTOB
1 poBoii 1adbopaTopuu;

BBIACISATh CYUIECTBCHHbIE MPU3HAKKH CTPOCHUS M KU3HEIEATEILHOCTU
pacTeHuid, bakTepuii, rpuOOB, TUIIAHHUKOB;

NPOBOJUTH OINUCAHUE W CPABHUBATH MEXAY COOOH pacTeHus, Tpuosl,
JUIIAHUKK, OaKTEpUM IO 3aJaHHOMY IUIaHY, JejiaTh BBIBOABI HA OCHOBE
CpPaBHEHMU S,

OMUCHIBATH YCJIIOXKHEHUE OpPraHu3allii pacTEHUH B XOJE DBOJIIOIUH
PaCTUTENBHOTO MUPA HA 3EMIJIE,

BBISIBJISITh  YEPTHl MPUCITOCOOJEHHOCTH PACTEHUM K cpeae oOuUTaHus,
3HAUYEHUE IKOJIOTUYECKUX (PAKTOPOB MIJisi PACTCHMUIA;

XapaKTEpU30BaTh PaCTUTENIbHBIE COOOUIECTBA, CE30HHBIE U MOCTYNATEIbHBIC
MU3MEHEHUS PACTUTEIBHBIX COOOIIECTB, PACTUTENBHOCTh (PACTUTEIBHBIN MOKPOB)
NPUPOJHBIX 30H 3E€MJIH;

NPUBOJUTHL TPUMEPHI KYJbTYPHBIX PACTEHUA W WX 3HAYCHUE B KU3HU
4eJI0OBE€Ka, MOHMMATh MPUYMHBI M 3HATh MEPbl OXpPaHbl PACTUTEIBLHOTO MHUpa
3eMIIH;

PaCKpbIBaTh POJib PACTCHUMN, TPUOOB, JIMINAHHUKOB, OAKTEPUH B MPUPOAHBIX
COOOLIECTBAX, B XO3SHCTBEHHOM AEATEIBHOCTH 4YEJIOBEKA U €ro IMOBCEIHEBHOM
YKU3HH,

JEMOHCTPUPOBATh HA KOHKPETHBIX MPUMEPAX CBS3b 3HAHUN MO OHOJIOTUU CO
3HAHMUSIMU IO MaTeMaTuke, pusuke, reorpaduu, Tpyay (TEXHOJIOTHH), IUTEPATYPE,
U IIPEIMETOB T'YMAaHUTAPHOTO IIUKJIA, PA3JIMUHBIMU BUJAMHU UCKYCCTBA,



UCMOJIb30BaTh METO/AbI OMOJIOTHUHU: MPOBOAUTH HAOMIOJEHUS 32 PACTECHUSIMH,
OakTepusiMu, rpudamu, JMIIARHUKAMHU, ONMUCHIBATH MX, CTABUTh MNPOCTECHLINE
OMOJIOTMYECKUE OTBITHI U SKCIIEPUMEHTHI,

coOrogaTh MpaBuja O€30MacHOrO TpyJda Mpu padoTe C Y4YEOHBIM U
Ja00paTOpHBIM  00OPYJAOBAaHUEM, XUMUUYECKOW TOCYJO0M B COOTBETCTBUU C
MHCTPYKLUSIMU HA YPOKE U BO BHEYPOUHOH ACITEIBHOCTH,

BJIQETh NpuémMamu paboThl ¢ UHpopMauueil: GopmMyaMpoBaTh OCHOBAHMS
JUIS U3BJICYCHUS U 0000IICHUS MHPOPMALMKM U3 HECKOJIBKMX MCTOYHHKOB (2-3),
npeoOpa3oBeIBaTh UHPOPMALIMIO U3 OJHON 3HAKOBOH CUCTEMBIB APYTYIO;

CO3/1aBaTh MUCBMEHHBIE U YCTHBIE COOOILICHHUS, HCMOJb3YyS MOHSATHIHBIN
anmapar  M3y4aeMoro pasaena OMOJIOTMHM, COMPOBOXKIATh  BBICTYIJIEHUE
npe3eHTaUER ¢ YYETOM 0COOCHHOCTEN ay IUTOPUM 00YYarOIIUXCS.

[IpenMeTHBIE pe3yJIbTaThl OCBOCHUS MPOrPAMMBI MO OHOJOTUM K KOHILY
oOy4deHus 6 8 Kiacce:

XapaKTEPU30BaTh 300JI0THUIO KaK OMOJIOTUUYECKYHO HAyKy, €€ pa3/ieibl U CBSI3b
C IPYTMMH HayKaMHU U TEXHUKOM;

XapaKTEPU30BaTh MPUHIUIBI KJIACCU(UKALMHU )KUBOTHBIX, BUI KAK OCHOBHYIO
CUCTEMATUYECKYH) KATErOPHIO, OCHOBHBIE CUCTEMATMUYECKUE TPYNIBl >KUBOTHBIX
(mpocTeluine, KHUIIEYHOMOJOCTHBIE, MJIOCKHE, KPYIJblE W KOJIbYAThIE YEPBH,
YJIEHUCTOHOTHUE, MOJUTFOCKH, XOPAOBBIE),

NPUBOJUTH MPUMEPHI BKJIaAA poccuiickux (B Tom uucie A. O. KoBayieBCckuid,
K. U. Ckpsabun) u 3apyOexHbeix (B Tom umcie A. JleBenryk, XK. Krosee, O.
['eKkKenb) yUéHbIX B PA3BUTUE HAYK O )KUBOTHBIX;

NPUMEHSATh OMOJIOTMYECKUE TEPMHMHBI M MOHATUS (B TOM YHCJE. 300JI0THS,
SKOJIOTUS YKUBOTHBIX, 3TOJIOTHS, MAlI€0300JI0TUsl, CHCTEMATUKAa, LApCTBO, THII,
OTpsiA, CEMEHCTBO, pOJ, BHUJA, >XUBOTHAs KJIETKA, >KMBOTHAas TKaHb, OpraH
KUBOTHOTO, CHUCTEMBI OPraHOB >KMBOTHOTO, >KMBOTHBIA OpraHu3M, IHTaHUE,
JbIXaHUE, POCT, PA3BUTHE, KPOBOOOpPAIICHHUE, BBIACICHUE, OMOpPA, ABHXKCHUE,
Pa3MHOXEHHUE, TMAPTEHOTEHE3, PA3APAKUMOCTb, PEQIJIEKC, OpraHbl YYyBCTB,
NOBEJICHUE, cpeda OOWTaHMs, MPUPOJHOE COOOIIECTBO) B COOTBETCTBUM C
NOCTaBJIEHHOM 3aa4eii U B KOHTEKCTE,

PacKpbIBaTh OOIIKME NPU3HAKU KMUBOTHBIX, YPOBHH OPraHU3alMu >KMBOTHOTO
OpraHM3Ma: KJIETKH, TKaHU, OPTaHbl, CHCTEMbI OPTraHOB, OPraHU3M;

CPaBHUBATh KUBOTHBIE TKAHU U OPTaHbl )KUBOTHBIX MEXIY COOOM;

OIHUCHIBaTh CTPOCHUE U KU3HEACITEIbHOCTD dKUBOTHOIO OPraHU3Ma; Ornopy M
JBW)KCHUE, TUTAHUE U NUIIECBAPEHUE, TBIXaHUE U TPAHCIIOPT BELUECTB, BBIACIICHUE,
PETYJISIUIO U MIOBEJICHUE, POCT, PA3MHOXXEHHUE U PA3BUTHE;



XApaKTEPU30BaTh MPOLECCHl KUZHEACATENIBHOCTH >KMBOTHBIX HM3yYaEMBbIX
CUCTEMATUYECKUX TPYMI. JIBHXKEHHE, MUTAHUE, ABIXAaHHUE, TPAHCIOPT BEILECTB,
BBIJICJICHUE, PETYJISILUIO, TOBEICHUE, POCT, PA3BUTHE, PA3MHOKEHHUE,

BBISIBJIAITH ~ MPUYUHHO-CJEACTBEHHBIE  CBSI3U  MEXAY  CTPOCHHEM,
KU3HEACIATEIbHOCTBIO U CPeAOHM  OOMTaHMsI  JKMBOTHBIX  HM3y4YaeMbIX
CUCTEMATUYECKUX IPYIIII,

pa3iMyaTh U OMNHUCHIBATh YXUBOTHBIX M3YYAEMbIX CHUCTEMATHMUECKUX TPYII,
OTJEJIbHBIE OpPraHbl M CUCTEMBl OPraHoOB IO CXEMaM, MOJACISAM, MYJIsDKaM,
penbedHBIM TabIMLAM, TPOCTEUIINX — M0 U300PAKECHUSIM;

BBISIBJIATh TMPU3HAKU KJIACCOB WJICHUCTOHOTUX M XOPIOBBIX, OTPSIOB
HACEKOMBIX U MJICKOTIUTAOLLMX;

BBIMOJIHATh TPAKTUYECKME M Ja00paropHble padOThl MO MOPQOJOruH,
aHaTOMUM, (PU3MOJOTUM U TOBEACHUIO >KMBOTHBIX, B TOM 4HuClIEe padoOThl C
MHUKPOCKOIIOM €  MOCTOSHHBIMM  ((UKCUPOBAHHBIMM) U  BPEMCHHBIMH
MUKpOIpenapaTamMu, UCCIeI0BaTeNIbCKHE pabOThl C UCMOJIB30BAHUEM NMPUOOPOB U
MHCTPYMEHTOB LU (PPpOBOIt Jaboparopuu,

CPaBHUBATh  NPEACTABUTENICH  OTACIABHBIX  CUCTEMATHMYECKUX  IPyMN
’KUBOTHBIX U JI€JIaTh BHIBOAbI HA OCHOBE CPAaBHEHMUS,

KJ1acCU(PULMPOBATH )KUBOTHBIX HA OCHOBAHUU OCOOCHHOCTEHN CTPOCHUS,

OMHUCHIBATh YCIIOKHEHHE OpPraHM3alli >KMBOTHBIX B XOJE JBOJIOLHUHU
YKUBOTHOTO MUPA HA 3eMJIE;

BBISIBJIATH  YEPTHl MPHCIOCOOJICHHOCTH JKMBOTHBIX K Cpele oOuTaHusl,
3HAYEHHE FKOJIOTMUECKUX (PAKTOPOB AJIsl Y)KUBOTHBIX

BBISIBJISAITh B3aMMOCBSI3M SKMBOTHBIX B MPHUPOAHBIX COOOIIECTBAX, LIEMHU
NUTAHMUS,

YyCTAHABIIMBATh  B3aUMOCBSI3U  JKMBOTHBIX C  PACTEHUsIMH, TIpudamy,
JVIIAHHUKAMHU U OAKTEPUSMHU B TPUPOIHBIX COOOLIECTBAX;

XApaKTEepU30BaTh  JKUBOTHBIX  MPUPOAHBIX 30H  3€MJIM, OCHOBHBIC
3aKOHOMEPHOCTH PaclpOCTPAHEHUS )KUBOTHBIX MO TUIAHETE,

PACKPBIBaTh POJIb KMBOTHBIX B TPUPOIHBIX COOOLIECTBAX;

pPacKpbIBaTh pOJIb JAOMAIIHUX M HEMNPOAYKTHBHBIX >KUBOTHBIX B >KU3HHU
YeJIOBEKA, pOJib TMPOMBICIOBBIX YXHUBOTHBIX B XO3SMCTBEHHOH [EATEIBHOCTH
YEJIOBEKA U €T0 MOBCEIHEBHOM KU3HU, OOBSCHATh 3HAYEHHUE )KUBOTHBIX B PUPOJE
M J)KU3HHU YEJIOBEKA,

UMETh MPEACTABIEHUE O MEPONPUITUSIX MO OXPAHE )KUBOTHOIO MUPA 3EMIIH;

JEMOHCTPUPOBATh HA KOHKPETHBIX MPUMEPAX CBSA3b 3HAHUI 10 OMOJIOTUHU CO
3HAHUSAMHU MO MareMmaTrhke, (U3MKe, XUMUH, reorpaduu, Tpyay (TEXHOJIOTHUH),
NPEIMETOB T'YMAHUTAPHOTO IUKJIOB, Pa3JIMUHbIMUA BUJIAMHU UCKYCCTBA,



UCMOJIb30BaTh METO/bI OMOJIOTHUH: MTPOBOAUTHh HAOIKOJECHHS 3a KUBOTHBIMH,
OINHUCHIBATh YXMBOTHBIX, UX OPraHbl U CHUCTEMBbI OPraHOB, CTaBUTh MPOCTECHUIIHNE
OMOJIOTMYECKUE OTBITHI U SKCIIEPUMEHTHI,

coOnrogaTh TMpaBuja O€30MacHOro Tpyda Mpu padoTe ¢ y4eOHBIM U
Ja00paTOpHBIM  00OPYJAOBAaHUEM, XUMUUYECKOW TOCYJO0M B COOTBETCTBUU C
MHCTPYKLUSIMU HA YPOKE U BO BHEYPOUHOMU ACITENBbHOCTH,

BJIQETh NpuémMamu paboThl ¢ UHpopMauueil: GopmMyaMpoBaTh OCHOBAHMS
JUIS U3BJICYCHUS U 0000IICHUsS MHPOPMALMKM U3 HECKOJIBKMX (3—4) MCTOYHUKOB,
npeoOpa3oBbIBaTh MHPOPMALIMIO U3 OJTHOI 3HAKOBON CUCTEMBI B IPYTYIO;

CO3/1aBaTh TMHUCBMEHHBIE M YCTHBIE COOOUICHMS, HCIMOJIb3Ys TMOHSATUHHBINA
anmapar  M3y4aeMoro pasaena OMOJIOTMHM, COMPOBOXKIATh  BBICTYIJIEHUE
npe3eHTaUeER ¢ YYETOM 0COOCHHOCTEN ay IUTOPHM 00YYarOIIUXCS.

[IpenMeTHBIE pe3yJIbTaThl OCBOCHUS MPOrPAMMBI MO OHOJOTUM K KOHILY
oOy4deHus ¢ 9 kuacce:

XApaKkTEepU30BaTh HAYKM O YEJIOBEKE (AHTPOMOJIOTHUIO, AHATOMHIO,
(PU3MOJIOTUIO, METULIMHY, TUTUEHY, SKOJIOTHIO YEJIOBEKA, ICUXOJIOTHIO) U UX CBS3H
C IPYrMMH HayKaMHU U TEXHUKOM;

OOBSCHATH TMOJIOKEHUE YEIOBEKA B CHCTEME OPraHUYECKOTO MHUpA, €ro
NPOMCXOKICHUE, OTJIMYUS YEJIOBEKA OT S>KUBOTHBIX, MPUCHOCOOJIEHHOCTh K
Pa3JIMYHBIM 3KOJIOTUYECKUM (PAKTOpaM (UYEIOBEUECKUE PACHI U AAANTUBHBIE TUIIBI
JIFOACH ), POACTBO YEJIOBEUYECKHX PaC;

NPUBOJUTH NMPUMEPHI BKJIaAa poccuiickux (B Tom uucie M. M. Ceuenos, U.
[1. TTaBnoB, 1. 1. MeunukoB, A. A. Yxromckui, [1. K. AHOXMH) U 3apyOexHbIX (B
tom uucie Y. I'apseit, K. bepnap, JI. Ilacrep, Y. JlapBuH) y4€HBIX B Pa3BUTHE
NPEICTABICHUNA O MPOUCXOKICHUHU, CTPOCHUH, KU3HEIEATEIBHOCTH, NOBEICHUH,
HKOJIOTUHU YEJIOBEKA,

IPUMEHSATHh OMOJIOTUYECKUE TEPMUHBI U MOHATHS (B TOM YHCJIE. LUTOJIOTHS,
TUCTOJIOTUS, AHATOMHUS YEJIOBEKA, (PU3MOJIOTHUS YEIOBEKA, TUTUEHA, AaHTPOMNOJIOTHS,
HKOJIOTUS YEJIOBEKA, KJIETKA, TKaHb, OPraH, CUCTEMA OPraHOB, MUTAHUE, JbIXAHUE,
KpoBOoOOpallleHue, OOMEH BEIUIECTB M MPEBPALICHUE JHEPrHM, ABMXKCHUE,
BBIJICJIEHUE, POCT, pa3BUTHE, TMOBEICHUE, PA3MHOXKEHHUE, PA3APAKUMOCTD,
peryJsiusi, TOMEOCTa3, BHYTPEHHSsI Cpelda, UMMYHUTET) B COOTBETCTBUU C
NOCTaBJIEHHOM 3aa4eii U B KOHTEKCTE,

MPOBOJUThH OMUCAHUE TIO BHEIIHEMY BUAY (M300paKEHHUIO), CXEMaM OOLIUX
NPU3HAKOB OPraHu3Ma 4YeJIOBEKA, YPOBHEH €ro OpraHu3alMM: KIJIETKHU, TKaHH,
OpraHbl, CHCTEMBI OPTraHOB, OPraHU3M;

CPaBHUBATh KJIETKM Pa3HbIX TKAHEH, Ipynn TKaHEH, OpraHbl, CHCTEMBI
OpPraHOB YEJIOBEKA, MPOLECCH )KU3HEACATENBHOCTH OpPraHu3Ma YeJOBEKa, eiaTh
BBIBOJIbl HA OCHOBE CPABHCHHUS,



pa3nuyarh OWOJIOTMYECKM AKTHBHBIE BELIECTBA (BUTAMUHBI, (HEPMEHTHI,
TOPMOHBI), BBISBJIATH MX POJb B Mpoiiecce OOMEHAa BEUIECTB M MPEeBpalllCHUS
SHEPIUH,

XapaKTepU30BaTh  OUOJIOTMYECKUME  NPOLECChl. OOMEH  BEUIECTB W
NPEBpPALLIEHUE SHEPTUM, MUTAHUE, IbIXAHUE, BBIACJICHUE, TPAHCIOPT BEUIECTB,
JBUKEHUE, POCT, pEryisuus (QyHKIUHA, UMMYHUTET, MOBEACHHE, pPa3BUTHE,
Pa3MHOXKEHHUE YETOBEKA,

BBISIBJISITh TPUUUHHO-CJICICTBEHHBIE CBS3M MEXAY CTPOECHHUEM KJIETOK,
OpraHoB, CHCTEM OpPraHoB OpraHuM3Ma 4YeJOBeKa U HUX (PYHKIUAMU, MEXKITY
CTPOEHHEM, KHU3HEACITEIbHOCTBIO U CPEIOl OOMTAHUS YETTOBEKA,

IPUMEHSATH OMOJOTMYECKHE MOJEIU IS BBISIBIEHUS] OCOOCHHOCTEN CTPOCHHUS
1 (YHKIIMOHUPOBAHUS OPraHOB U CUCTEM OPraHOB YEJIOBEKa,

OOBSACHATh HEHPOTYMOPAJIBHYIO PETYJISIUIO0 MPOLIECCOB JKU3HEAEATEBHOCTH
OpraHM3Ma YeJIOBEKa,

XapaKkTepU30BaTh W CPAaBHUBATHh O€3YCIOBHBIE U YCJIOBHBIE PE(DIICKCHI,
HACJICACTBEHHBIE W HEHACJIEACTBEHHBIC MPOrpaMMbl MOBEICHUS, OCOOEHHOCTH
BBICIIICH HEPBHON JEATENBHOCTU 4YEJIOBEKA, BHUIbl MOTPEOHOCTEH, mMamsTH,
MBILJIEHUS], PEYM, TEMIIEPAMEHTOB, AMOIMM, CHA, CTPYKTYPY (PYHKIIMOHAIbHBIX
CUCTEM OpraHusma, HanpaBJIECHHBIX Ha JOCTUXKECHUE MOJIE3HBIX
NPUCTIOCOOMTENBHBIX PE3YJIbTATOB;

pa3nuyarth  HACJECACTBEHHbIE W  HEHACJICACTBEHHbIC  (MH(EKIIMOHHBIE,
HEMH(EKIIMOHHBIE)  3a00JICBaHUSI  YEJIOBEKA, OOBSACHATH  3HAYEHUE  MEP
npOoQUIAKTHKY B IPEAYNPEXKICHUHN 3a00ICBaHMI YEIOBEKA,

BBIMOJIHATh TMPAKTUYECKME M Ja00paropHble padoThl MO MOPQOJOruH,
aHaTOMuM, (U3MOJOTMM M MOBEACHUIO YEJIOBEKAa, B TOM 4Hucie PadOTHI €
MUKPOCKONIOM €  TOCTOSSHHBIMU  ((UKCUDOBAHHBIMHM) W BPEMEHHBIMU
MUKpOIpenapaTamMu, UCCIeI0BaTENbCKHE paOOThl C UCMOJIB30BAHUEM MPHUOOPOB U
MHCTPYMEHTOB U (PPOBOIt 1abopaTropuu,

pelllaTh KaYeCTBEHHBIE W KOJIMYECTBEHHBIE 3a/aud, UCIMOJIb3Yys OCHOBHBIC
NOKa3aTeNld 3I0POBbsSl UEIOBEKA, MPOBOAUTH PACUETHI M OLIEHUBATH MOJIYYCHHBIE
3HAYCHHUS,

apryMEHTUPOBATh OCHOBHBIC MPUHLHUIIBI 3JI0POBOr0 00pasa >KM3HU, METO/IbI
3al0UTBl M YKPEIUICHMsS 3J0POBbsS YEJIOBEKA: COAJAHCUPOBAHHOE IHMTAHUE,
COOJIIOJIEHUE TPABWJI JIMYHOW TUTHMEHBI, 3aHATHS (DU3KYJIBTYPOH U CHOPTOM,
palMOHAlIbHAs OpraHu3alus TpyJa M TOJHOLCHHOTO OTAbIXa, TO3UTUBHOE
SMOLIMOHAJIBHO-TICUXUYECKOE COCTOSHUE;

UCMOJIb30BaTh MPUOOPETEHHBIE 3HAHMS M YMEHHS Ui COOJFOIECHUS
3I0pOBOr0  o0Opa3a  JKM3HM, COaJaHCMPOBAHHOIO MWUTaHUsA, (PU3HUECKOM



AKTUBHOCTH, CTPECCOYCTOMUMBOCTH, [JIi HUCKJIIOYECHUS BPEAHBIX TPHUBBIYECK,
3aBUCUMOCTEH,

BJIQJIETh MpUEMAMM OKa3aHUsl MEPBOM TMOMOIIM YEJIOBEKY IMpU MOTEpE
CO3HAHMS, COJIHEYHOM U TEIJIOBOM  yJape, OTPaBJICHUHW, YTOIUICHUH,
KPOBOTEUEHHUHM, TpaBMaxX MSITKMX TKaHEH, KOCTEH CKejeTa, OpPraHoB 4YYBCTB,
0KOTax U OTMOPOXKEHUSIX;

JEMOHCTPHPOBATh Ha KOHKPETHBIX MPUMEPAX CBSI3b 3HAHUN HAYK O YEJIOBEKE
CO 3HAHUSIMM TPEAMETOB €CTECTBEHHO-HAYYHOTO M TyMAHUTAPHOTO LIMKJIOB,
Pa3JIMYHBIX BHUJIOB HCKYCCTBA, TEXHOJOTMH, OCHOB OE30MACHOCTH W 3aLIMTHI
PoauHbl, GU3NYECKOM KYJIBTYPHI,

UCIOJIb30BaTh METOJbl OMOJIOTUU: HAONIOAATh, HW3MEPSATh, OMUCHIBATH
OpraHM3M 4YeJIOBEKA M MOPOLECCHl €ro  KU3HEACITEIbHOCTH, MPOBOIUTH
NPOCTEHUILNE UCCAEA0BAHUS OPraHM3Ma Y€JI0BEKa U OOBICHATh UX PE3YJIBTATHI,

coOrofaTh TMpaBuja O€30MacHOro Tpyda Mpu padoTe ¢ y4eOHBIM U
Ja00paTOpHbIM  00OPYJOBAaHUEM, XHUMUUYECKOW MOCYJ0H B COOTBETCTBUM C
MHCTPYKLMSIMHU Ha YPOKE U BO BHEYPOUHOH AEATENBHOCTH;

BJIAQETh NpuémMamu paboThl ¢ UHpopMauueil: GopmMyaupoBaTe OCHOBAHMS
JUIS U3BJIEYCHUs U 0000I1IEHUsT UHPOPMALIMKA U3 HECKOJBKUX (4—5) MCTOUYHUKOB,;
npeoOpa3oBeIBaTh MHPOPMALIMEIO U3 OJTHOMH 3HAKOBOW CUCTEMBI B APYTYIO;

CO3/laBaTh MUCHBMEHHBIE M YCTHBIE COOOIICHHUS, HMCIOJb3YS MOHSATHIHBIM
anmapar M3yuYeHHOro pasjena OWOJOTMHM, COMPOBOXKIATh  BBICTYIJIEHHE
npe3eHTalueR ¢ Y4ETOM 0COOCHHOCTEN ayIUTOPUM 00YYarOIIUXCS.
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http://www.bioword.narod.ru/

http://center.fio.ru/method - TOKyMEHTBI, MPOTPaMMBI, CETEBBIE PECYPCHI.
Paznen COM (ceTeBoe 00BbETIMHEHUE YUUTENEH-METOAUCTOB) MOCKOBCKOTO
LlenTpa

http://www .nsu.ru/education/i4biol/index.html - Kypc npusBaHn BeipadoTath
NPAaKTUYECKUE HABBIKK UCTIOJI30BaHUsI IHTEpHET, COBEPLIEHHO
HEOOXOAUMBIE COBPEMEHHOMY NMPOPECCUOHATBHOMY UCCIIEI0BATENIO-
ouoJory..

http://www altai.fio.ru/projects/group4/potok13/site/index. html Tlpoekr
"Kanelimockon ypokoB ouojiorun”. B mpeanaraeMoM Matrepuaje npecTaBieH
OMBIT pabOTHI FPYMIBI YUUTENEH OHOJIOTHH 10 UCIOIB30BAHUIO
MHOT000pa3HbIX (opM opraHuzaiuu 00yueHus. Marepuan npeaHa3HaYeH s
yuuTeNned OMOJIOTMM U ydaumxcs. J[aHbl CChUIKM HA CIIEUUATBHY O
JUTEPATYpy.

http://www.college.ru/biology/. OTKpbIThIH KOJIEMK: OUnosiorus. CoaepxaHue
yueOHMKa o Oronorui. MHTepakTUBHBIE Java-anniaeTsl 1 aHUMALMOHHBIE
KapTUHKHU 110 OMo0ruu. OOG30p UHTEPHET-PECYPCOB MO OHUOJIOTUH.
B03MOKHOCTH AMCTAHIIMOHHOTO O0YUYEHUS, TECTUPOBAHUE OH-JIalH.
http://nrc.edu.rw/est/. KoHuenuuu COBpEMEHHOTO €CTECTBO3HAHUSI.
HMH(popMatmOHHBIN MaTepuat: METOA0JIOTHS HAYKH, KAPTUHA MUPA
COBPEMEHHON (PU3UKH, SBOJIIOLMS BeeneHHoi, OMoaornueckas KapTuHa MUpa.
Y4eOHoe nocoOue u TeCThl. B OCHOBE KOMITBIOTEPHOTO YYeOHHUKA M0
KOHLETLMIM COBPEMEHHOTO €CTECTBO3HAHUS - HHPOPMALMOHHO-
CIPABOYHBIN, Y4eOHO NUCKYCCUOHHBIN U TECTOBBINA MaTepUal.
HH}popMaLMOHHO-CIPABOYHBIA MaTepHall BKJIFOUAET B ceOs YEThIPE pa3zena:
Odepk MeTO10JI0TUM HaykH, KapTuHa Mupa cOBpeMEHHOM (pU3MKH, DBOTIOLHUS
Bceenennoii, buonoruueckas kapruHa mupa. OCHOBHAS LI€Tb 3TUX PA3JACIIOB -
CUCTEMATUYECKOE U3JIOKEHHUE YUEOHOIr0 MaTepuaa rno KOHLENLIHUIM
COBPEMEHHOTO €CTECTBO3HAHUSI.

http://bio. 1september.ru/. DnekTpoHHas Bepcus ra3eTbl « BUOJOTUSI» U CaliT
Ui yuutens «5 uay Ha ypok Ouosiorum». Bee Marepuaiiel, Ha OCHOBE
KOTOPBIX CO3/1aH cailt, Oblin onyOarKoBaHbl B razete "buonorus". Ha caiite
NPEICTABJICHBI MAaTEPHAJIbI K YpOKaM Mo pasaenam: boranuka; 3oonorus;
buomnorusa .Uenopek; O6mmas 6uonorus, Oxojorus; [Toaroroska k 3K3aMeHaM.
http://www.ecosystema.ru/. DK0JIOrH4eCcKuil IEHTP « DKOCUCTEMAY.
Dkonoruueckoe 00pa3oBaHue AeTed U n3yueHue npupoasl Poccun. Caidt
MOCBSLLIEH NPoOJEMaM MOJEBOM OMOOTUH, 3KOJIOTHH, reorpaguu u
HKOJIOTMYECKOTO 0OPAa30BAHUS LIKOJIBHUKOB B pupoae. OH afpecoBaH



YyUUTENSIM 001Ee00pa30BaTENbHOM WIKOJIbI, IEAArOraM JOMOJHUTEIBHOTO
oOpa3oBaHusl, JFOOUTENSIM MPUPOJIBI, @ TAKXKE CTYICHTaM U LIIKOJIbHUKAM,
U3YYAOUIUM €CTECTBEHHBIE HAYKH WJIA YBJIEKAOIIMMCS CAMOCTOSATEIIbHBIM
UCCJIEIOBAHUEM PACTEHUH, )KUBOTHBIX U JUKOH pupoasl. Cpeau pa3aenos
caiita: [loneBoii 1EeHTP; YueOHbIE MporpaMmmbl, MesxayHapOIHbIE
nporpamMmsl, Metonuueckue marepuansl, [Ipupona Poceun; Ipupona Mmupa,
Pedepa
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