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IHOACHUTEJIBHAA 3AIIUCKA

[IporpamMmMa o GuosIOTMU Ha YpOBHE OCHOBHOTO 00IIero oOpa3oBaHMs COCTaBJIEHA HA OCHOBE TPeOOBaHUM K pe3ysibTaTaM OCBOEHHS OCHOBHOI
o0pa3oBaTeNbHONW MPOTrpaMMbl OCHOBHOTO 00Iero obpasoBanus, mnpeacraBieHHbx B PI'OC OOO, a takxke (enepanbHoil paboueil mporpammbl
BOCIIUTAHMSL.

[IporpamMma o 6uosioruu HampasiieHa Ha pOPMUPOBAHUE ECTECTBEHHO-HAYYHON IPAMOTHOCTH 00YYAIOIIMXCS U OPTaHU3aLMIO H3yYeHUS] OMOJIOTUU
Ha JICSITEIPHOCTHON OCHOBE. B mporpamme 1o OMOJIOTHH YYUTHIBAIOTCS BO3MOXKHOCTH y4eOHOTro mpeaMera B peanusarnuu tpedoBanuit @I'OC OO0 x
IUTAHUPYEMBIM JIMYHOCTHBIM U METAIIPEIMETHBIM Pe3y/IbTaTaM 00yUYEHHUsI, a TAKKE PeaTu3aliis MEKIIPEIMETHBIX CBSI3€i €CTECTBEHHO-HAYYHBIX YU€OHBIX
[IPEIMETOB HAa YPOBHE OCHOBHOTI'O 00111€r0 00pa3oBaHUsl.

B nporpamme 1mo Guonoruu OmpenensitoTCs OCHOBHBIE LM M3Y4YeHHUS OMOJIOTMHM HAa YPOBHE OCHOBHOIO OOIIero oOpa3oBaHMs, IUIAHUPYEMbIE
pe3yNbTaThl OCBOEHUS MPOTPAMMBI 110 OMOJIOTHHU: TUYHOCTHBIC, METaNpeIMeTHbIe, MpeaAMeTHbIe. [IpeqMeTHbIe MIaHupyemMble pe3yabTaThl JaHbl AJIs
Ka)XJIOTO TOJ1a U3YYEHUSI OMOJIOTHUH.

buonorus pazBuBaeT npeCTaBlI€HUs O IO3HABAEMOCTH >KUBOM MPUPOJBI U METO/1aX €€ MO3HAHUS, M03BOJISET CPOPMHUPOBATH CUCTEMY HAYUHBIX
3HAHUU O KUBBIX CUCTEMaX, YMEHUS UX MOJIy4aTh, IPUCBAUBATh U IPUMEHATH B KU3HEHHBIX CUTYaAIUIX.

buonoruyeckass moarotoBka obecredyrBaeT MOHUMaHHME OOYYarOIIMMHUCS HAayYHBIX HPHUHLUIOB 4YeJIOBEYECKOW JEsITEeIbHOCTH B TNPHUPOJIE,
3aKJIaJbIBa€T OCHOBBI 3KOJIOTHYECKON KYJIBTYPBbI, 3J0pPOBOr0 00pas3a >KU3HH.

HensiMu n3yueHrs OMOJIOTMU HA YPOBHE OCHOBHOTO OOIIIETO 0Opa30BaHUs SIBISIOTCS:

(bopMHpoBaHKE CUCTEMBI 3HAHHUH O MPU3HAKAX U MPOIeccax KU3HEAEATEIbHOCTH OMOJIOrMUECKUX CUCTEM Pa3HOT0 YPOBHSI OpraHU3allUY;

(bopMHpOBaHUE CHCTEMBI 3HAaHUIH 00 0COOEHHOCTSIX CTPOEHUS, )KUZHEIEATEIIbHOCTH OpraH13Ma YelloBeKa, YCIOBUSAX COXPAHEHUS €ro 3/0POBbS;

(hopMHpOBaHUE YMEHUN TPUMEHSTh METO/1bI OMOJIOTUYECKON HayKH JJIsl U3y4€HUs1 OMOJIOTHYECKUX CUCTEM, B TOM YHCIIE OpraHU3Ma YeIOBEKa;

(hopMUpOBaHHE YMEHUM UCTIOIB30BATh UHPOPMAIIUIO O COBPEMEHHBIX TOCTHKEHHUSIX B 00JaCTH OMOJIOTHH JUTsl O0BSICHEHHUS MTPOIIECCOB U SIBJICHUI
KHUBOM MPUPO/BI U XKU3HEAEATETLHOCTH COOCTBEHHOTO OpPraHu3Ma;

¢dbopmHupoBaHHEe YMEHHMH OOBSCHATH POJb OMOJOTMM B NMPAKTHUECKOM AEATENbHOCTH JIIOJEH, 3HadeHHe OMOJIOTHYECKOro pPa3sHOoOOpa3us s
coxpaHeHus 6nochepsl, TOCIEACTBUS JEATEIHOCTH YeJIOBEKa B IPUPOJIE;

(hopMHpPOBaHHE HKOJIOTHUYECKOI KYJIbTYpHI B LIESX COXPaHEHHs] COOCTBEHHOT'O 3/J0POBBS M OXpaHbl OKPYKaIOIIe cpebl.

JlocTikeHue 1esielt MporpaMMbl IO OMOJIOTUH 00eCTIeUHBACTCS PeIICHHEM CIIEIYIOUINX 3a1ay:

npuodpereHne 00y4aroIUMHUCS 3HAHUW O >KUBOM NpHUpPOJE, 3aKOHOMEPHOCTSAX CTPOEHUS, KU3HEACATEIbHOCTH M CperooOpasyromei posu
OpPraHU3MOB, YeJIOBEKe KaK OMOCOLUaTbHOM CYILIECTBE, O POJIM OMOJIOTHYECKON HAyKH B MPAKTUUYECKON JESTENIbHOCTH JIHOJICH;

OBJIaJICHHE YMEHUSIMHU POBOIUTH UCCIIEJOBAHMSI C UCIIOJIB30BaHUEM OMOJIOTHYECKOI0 000PYI0BaHUS U HAOJII0/IEHNUS 32 COCTOSIHUEM COOCTBEHHOTO
OpraHu3Mma;



OCBOCHHE MPUEMOB pabOTHl ¢ OMOJOTUYECKOW MH(POpPMAIMEH, B TOM YHCIICE O COBPEMEHHBIX JOCTH)KCHHSAX B 00JacCTH OMOJIOTHH, € aHalu3 U
KPUTHYECKOE OIICHUBAHWC,

BOCIIUTAHHE OMOJIOTMUECKU M IKOJOTUYECKU TPAMOTHON JTMYHOCTH, TOTOBOM K COXPAHEHHIO COOCTBEHHOTO 3JI0POBBSI U OXPaHBbI OKPYKAIOIIEH
Cpelibl.

OO61iee 4nco 9acoB, OTBECHHBIX JIJIs1 M3y4YeHUs1 OMOJIOTHH, cocTaBiisgeT 238 vacoB: B 5 kinacce — 34 yaca (1 yac B Henenmio), B 6 kitacce — 34 gaca
(1 gac B Heaenmo), B 7 kiacce — 34 gaca (1 gac B Heneno), B 8 kimacce — 68 yacoB (2 yaca B Hejiento), B 9 kiacce — 68 vacoB (2 yaca B HEJENIO).

[IpennaraemMslii B mporpaMMe 1o OMOJIOTHH IEPEeUeHB JTA00PATOPHBIX U MPAKTUIECKHUX PAOOT SBISETCS PEKOMEHIATESIILHBIM, YIUTEIb JIEIaeT BEIOOP
MIPOBEJICHUS JTA0OPATOPHBIX PAOOT W OMBITOB C YYETOM WHIUBUAYAIBHBIX OCOOCHHOCTEH OOYYAIOIIMXCS, CIMCKA SKCIICPUMEHTAIBHBIX 3aJlaHuM,
MpejaraéMbIX B paMKaxX OCHOBHOTO TOCYJJapCTBEHHOT'O 3K3aMeHa M0 OMOJIOTHH.



COJAEP/KAHUE OBYYEHUA

5 KIIACC

1. Dbuosorus — HayKa 0 ’KUBOW npupojae

[Tonsarue o xu3Hu. [Ipu3Haku XMBOTO (KJIETOYHOE CTPOCHHWE, MUTAHUE, IbIXaHHE, BBIICICHUE, POCT M Apyrue npusHaku). OObeKThl )KUBOH U
HEXUBOU MIPUPOJBL, UX CpaBHEHUE. JKUBask M HEXUBas IPUPOJIa — €AUMHOE LIETIOE.

buonorus — cucrema Hayk o xuBoM pupoae. OCHOBHBIE pa3zeiibl OrMojgoruu (00TaHUKa, 300JI0THUS, SKOJIOTHUS, IIUTOJIOTHSI, aHATOMUS, PU3UOTIOTHS
u npyrue paszzpensl). [Ipodeccun, cBsizaHHble ¢ OMOJOrHel: Bpad, BETEpUHAp, IICUXOJIOT, arpOHOM, JKUBOTHOBOJ U apyrue (4—5 mpodeccuit). CBs3b
OMOJIOTUU ¢ JPYIMMHU HayKamMH (MaTteMaTHka, reorpadus W Ipyrue Hayku). Ponp OHONOTMM B TO3HAHMHM OKPYXKAIOMIETO MHpA U TPAKTHYECKOU
NEeSATEIbHOCTH COBPEMEHHOIO YEJIOBEKa.

Kabuner O6uonoruu. [IpaBuna noBeneHus: 1 paboThl B KaOWHETE ¢ OMOIOTHYECKUMU MPUOOpaMHU U HHCTPYMEHTAMH.

Buonornveckne TepMUHBI, TOHATHS, CUMBOJIBL. VcTouHMKHM Oumonormueckux 3HaHWi. llomck wmHOpMamuum ¢ HMCMOIB30BAaHHEM PA3IMYHBIX
HCTOYHUKOB (Hay4HO-MOIYJIsIpHAas IMTEpaTypa, COPAaBOYHUKH, IHTEepHET).

2. Metoabl H3yyeHHs KUBOI PHUPOABI

Hayunble MeTOABl M3y4eHHUs >KUBOW NPUPOAbI: HaONIOAEHUE, SKCIIEPHUMEHT, ONHCaHHue, U3MepeHue, kinaccudukanus. IIpaBuna paboTel
YBEIUYUTEIbHBIMU TPUOOpaMHU.

Meron omnucanusi B OMOJOTHMU (HATJISIHBIN, CIIOBECHBIN, cxemaruueckuil). Meron m3aMmepeHus (MHCTpYMEHTHI u3Mepenwusi). HaOmionenue u
AKCIIEPUMEHT KaK BeAYIIHE METO/Ibl OMOJIOTHH.

Jlabopamopusie u npakmuyeckue padomaol

N3yuenune nmabopaToOpHOro oOOpYyJOBaHUS: TEPMOMETpBI, Bechl, yamiku Iletpu, mpoOupku, men3ypku. IIpaBuia paboTel ¢ 000pyaOBaHHEM B
IIKOJIBHOM KaOHWHETe.

O3HaKOMJIEHHE C YCTPOUCTBOM JIYIIbl, CBETOBOI'O MUKPOCKOIIA, MpaBujia paboThkl C HUMHU.

O3HaKOMJICHHE C paCTUTENILHBIMU U )KUBOTHBIMU KJIETKaMHU: TOMaTa 1 apOy3a (HaTypajbHbIe ITpenapatsl), THPY30puu Ty(HeabKu U TUIPHI (TOTOBBIE
MHUKPOIPENapaThl) ¢ IOMOIIBIO JIYIIBI 1 CBETOBOI'O MUKPOCKOIIA.

IKcKypcuu unu 6udeoIKCKypcuu

OBnazneHue MeTogamMu U3y4eHHs )KUBON TPUPOJIbl — HAOTIOJEHUEM U SKCIIEPUMEHTOM.

3. Opranusmsl — Tes1a JKUBOH NPHPOABI

[Tonarue 06 opranusme. JlosaepHsle u snepHble opranu3Mel. Kietka u e€ otkpeitue. Kierounoe crpoenue oprann3moB. Llutonorus — Hayka o
kieTke. KineTka — HauMeHbIIasi €IMHUIA CTPOCHUS U KU3HEACSITEIbHOCTH OPraHU3MOB. Y CTPONWCTBO YBEIHMUUTEIbHBIX MPUOOPOB: MBI 1 MUKPOCKOTIA.
CtpoeHue KIETKHU MO0J] CBETOBBIM MUKPOCKOIIOM: KJIETOUHasi 000JI04Ka, IUTOTIIAa3Ma, SIpO.

OAHOKJIETOYHBIE U MHOTOKJIETOUHbIE OpraHu3Mbl. KileTkH, TKaHU, OpraHbl, CUCTEMbI OPI'aHOB.



KuznenesarenbHocTh oprann3MoB. OCOOEHHOCTH CTPOCHUS H MPOIIECCOB KU3HEACATEIIBHOCTH y PACTEHHIA, )KUBOTHBIX, OAKTEPHi U TPHOOB.

CBoiicTBa OpraHU3MOB: NIUTAHUE, JIbIXaHUE, BIJICIICHUE, IBIYKEHUE, PAa3MHOXKEHUE, Pa3BUTHE, Pa3ApaKUMOCTh, IPUCIIOCO0IEHHOCTh. OpraHusm —
€IMHOE 1IeJI0e.

Paznoobpazue opranu3mMoB u Ux Kiaccu(uKaius (TaKCOHbI B OMOJIOTUU: [IAPCTBA, TUTIBI (OT/EIbI), KJIACCHI, OTPSIBI (TOPSIKH), CEMEMCTBA, POJIBI,
BUJIbI. bakTepuu u BUPYCHI Kak (pOpMBI )KU3HU. 3HAUYCHUE OAKTEpU U BUPYCOB B MMPUPOC U B KU3HU YETIOBEKA.

Jlabopamopusie u npaxmuyeckue padoomut

N3ydeHnne KIeTOK KOKULIBI YEIIYH JIyKa MO/ JIYIOi U MUKPOCKOIIOM (Ha MPUMEPE CaMOCTOATEIHHO MTPUTOTOBICHHOTO MUKPOIIpEnapara).

O3HaKOMJIEHHE ¢ IPUHLIUIIAMU CUCTEMATUKH OPraHU3MOB.

Habnronenue 3a motpedieHneM BOJIbI PACTCHUEM.

4. Opranusmsbl 4 cpeaa 00UTAHUSA

[TonsiTue o cpene oburanus. BonHas, Ha3eMHO-BO3/ylIIHAs, TOUYBEHHAs, BHYTPHOPTraHU3MEHHas cpe/ibl oouTanus. [IpeacraBurenu cpe oOMTaHUS.
Ocobennoctu cpex oOuTanus opranuzMoB. [IpucnocoOaenns opranu3MoB K cpenie ooutanus. Ce30HHbIE H3MEHEHUS B )KU3HU OPTraHU3MOB.

Jlabopamopnusie u npakmuyeckue padomul.

BrisiBnenue npucnoco06ieHuil Opranu3MoB K cpesie 0OuTaHus (Ha KOHKPETHBIX IPUMeEpax).

DKcKypcuu unu 6u0e0IKCKypcuu.

PacturenbHbIi ¥ )KUBOTHBIA MUP POIHOTO Kpasi (KpaeBeAcHUE).

5. Ilpupoanbie coodmecTBa

[TonsiTre o mpupogHOM coolIIecTBe. B3anMOCBSI3U OpraHu3MOB B MPUPOAHBIX cooOIiecTBax. [IumeBbie cBsi3u B coodmecTBax. [IuieBbie 3BeHbS,
nenu u cetu nuTaHus. [IpousBoguTenu, MOTPEOUTENU U Pa3PYIIMTENN OPraHMYECKUX BEIIECTB B MPHUPOJHBIX coolmiecTBax. [IpumMepsl MpUpOIHBIX
co00MIeCTB (Jiec, Py, 03€PO U APYTHe MPUPOIHBIE COOOIIECTRA).

HckyccTBeHHBIE COO0IIECTBA, UX OTIMUUTEIbHBIE MPU3HAKH OT MIPUPOIHBIX COOOIIECTB. [IpHUrHBI HEYCTOMYHMBOCTH UCKYCCTBEHHBIX COOOIIIECTB.
Ponb HCcKycCTBEHHBIX COOOLIECTB B JKU3HM YEJIOBEKA.

[Ipupoansie 30Hb1 3eMiH, ux ooutarenu. dnopa u hayHa npupoAHBIX 30H. JlaHAIA( THI: TPUPOTHBIC U KYIbTYpPHBIE.

Jlabopamopuvie u npakmuyeckue padomol.

N3yuenne nCKyCcCTBEHHBIX COOOIIECTB M MX OOUTATENeH (Ha MpUMeEpe akBapuyma M IPyTruX UCKYCCTBEHHBIX COOOIIECTB).

IKcKypcuu unu 6u0eoIKCKypcuu.

W3ydeHnne mpupoaHBIX cOOOIIECTB (Ha MpuUMepe jeca, 03epa, Ipyaa, JIyra i JpyTuxX IPUPOTHBIX COOOIIECTB. ).

W3ydeHne ce30HHBIX SBICHUN B )KU3HU MPUPOTHBIX COOOIIECTB.

6. 7KuBasi npupoaa u 4eji0BeK

W3meHeHus B mpupojie B CBSI3U C Pa3BUTHUEM CEJIBCKOTO XO3sCTBa, MPOM3BOACTBA U POCTOM YHCIEHHOCTH HaceleHus. BiusHue yenoBeka Ha
KUBYIO TIPUPONY B X0JIe UCTOpUHU. [ oOanbHbIE SKONIOTHYECKUEe MPOOIeMbl. 3arpsi3HEHUE BO3AYITHOW W BOJHOW 000JI0UEK 3eMIH, MOTepPU IMOUB, UX



npenoTBpamieHue. [lyTu coxpaneHus: OMOIOTHUECKOTO pa3sHooOpasus. OXpaHseMble TEPPUTOPUHU (3ATOBEIHUKH, 3aKAa3HUKH, HAI[MOHAJIbHBIC MApKH,
naMAaTHUKY Tpuposl). KpacHas kaura Poccuiickoit deneparuu. Oco3Hanue )KU3HA KaK BEJIMKOU IIEHHOCTH.

Ilpakmuueckue pabomul.

[IpoBenenue akuu Mo yoopke Mycopa B OirKaiIiem Jiecy, mapke, CKBepe WIH Ha PUIITKOJIBHON TEPPUTOPHUH.

6 KJIACC

1. PacruTe/bHBIA OPraHu3M

boranuka — Hayka o pacrenusx. Pa3aensl 6otanuku. CBsi3b O0TaHUKU C IPYTUMHU HaAyKaMU U TeXHUKOM. OO0111e Npu3Hakyu pacTeHUN.

PaznooOpasue pacTeHuil. YpoBHH OpraHU3alliy pacTUTEILHOTO OpraHn3Ma. Beiciive u Hu3nme pacteHus. CIiopoBbIC U CEMEHHBIC pacTEHUSI.

PacturenbHas kierka. M3yueHue pacTUTENbHOM KJIETKHU IOJ CBETOBBIM MMKPOCKOIIOM: KJIETOYHAsi 000J04YKa, AP0, LUTOIUIa3Ma (TUIaCTUbI,
MUTOXOH/IPHH, BAaKyOJIH C KIETOYHBIM COKOM). PacTuTenbHble TKaHH. DYHKIUN pACTUTENIbHBIX TKaHEH.

Oprasbl ¥ CUCTEMBI OpraHoB pacTeHuil. CTpoeHre OPraHOB PACTUTEIBHOTO OPTaHU3Ma, X POJIb M CBA3b MEXKIY COOOM.

Jlabopamopuvie u npakmuueckue padomaut.

N3yueHne MUKPOCKOIIMUYECKOTO CTPOCHHUS JIUCTA BOJHOI'O PACTEHUS 3JI0IEH.

W3yuenue cTpoeHHs pacTUTENbHBIX TKaHel (MCIOIb30BaHUE MUKPOIIPETIApATOB).

M3yueHne BHELTHETO CTPOEHHSI TPaBSIHUCTOTO IIBETKOBOT'O pAaCTEHUs (Ha JKUBBIX WM repOapHBIX SK3EMIUISIpax paCTeHUH ): MACTYIIbs CYMKa, peJlbKa
JMKas, JIIOTUK €IKUH U Jpyrue pacTeHusl.

OO6HapyxeHrne HeOPraHWYECKUX U OPTaHUYECKUX BEIIECTB B PACTCHHH.

IDKcKypcuu unu 6u0e0IKCKypcuu.

O3HaKOMJIEHHE B IPUPOJIE C LIBETKOBBIMU PACTEHUSIMH.

2. Crpoenune u MHOToo0pa3ue NOKPbITOCEMEHHBIX PACTeHMIt

Crpoenue cemsiH. COCTaB U CTPOCHHE CEMSIH.

Bunel kopHEl U TUIIBI KOPHEBBIX cUcTeM. Bunonsmenenus kopHeil. KopeHb — opran no4BeHHOro (MUHEpaabHOro) nutanus. KopHu U KOpHEBbIE
cucreMbl. BHellHee U BHyTpeHHee CTpOEHHE KOpHS B CBs3U ¢ ero ¢yHkuusMu. KopHeBoi ueximk. 30HbI KOopHA. KopHeBble Bojocku. PocT kopHs.
[TornomuieHne KOpHSAMU BOJIbI U MUHEPAJIbHBIX BEIIECTB, HEOOXOIUMBIX pacTEHUIO (KOpPHEBOE JIaBieHHe, ocMoc). BunonzMenenue kopHei.

[ToGer. Pa3Butue nobera u3 nouku. Ctpoenue crediis. BHeniHee u BHyTpeHHee cTpoeHue a1ucTa. Bugon3smMenenrs no0eros: KOpHEBUIIIE, KIyO€eHb,
nykoBuIa. MIx crpoenue, Ononornueckoe 1 Xxo3sicTBeHHoe 3HaueHue. [Tober u mouku. JlucropacnonokeHue 1 1uctoBas Mo3anka. CTpoeHue u pyHKIUH
mucta. [Ipocteie u croxxHble TUCThs. Bunonsmenenus nuctbeB. OCOOEHHOCTH BHYTPEHHETO CTPOEHUS JIMCTa B CBA3M C €ro (PYHKIUSAMH (KOXHIA U
YCTbHIIA, OCHOBHAS TKaHb JINCTA, IPOBOJAAIINE MY4YKH). JIUCT — OpraH BO3yIIHOTO MUTAHUSI.

Crtpoenue u pazHooOpaszue 11BetkoB. Corerus. [Tnonpr. Tumsl mionoB. PacipocTpanenue 1m10/10B U CEMSH B IPUPOJIE.

Jlabopamopuvie u npakmuyeckue padomul.



W3yuenne cTpoeHHs KOPHEBBIX CUCTEM (CTEPKHEBOI U MOYKOBATO ) Ha MPUMEpe repOapHBIX IK3EMIUISIPOB UIIH KHUBBIX PACTCHHH.

N3ydyenne Mukpomnpenapara KJI€TOK KOpHS.

O3HaKOMJICHHE C BHELTHUM CTPOCHUEM JIUCTHEB U JIMCTOPACIOJIOKEHUEM (Ha KOMHATHBIX PACTEHUSX).

N3ydeHue cTpoeHus BEreTaTUBHBIX U T€HEPATUBHBIX M1OYEK (Ha IPUMEPE CUPEHU, TOIOJISA U IPYIUX PACTEHUN).

N3ydyeHrne MUKpOCKOIIMUYECKOTO CTPOEHHUSI JIUCTA (HA TOTOBBIX MUKPOIIPENapaTax).

PaccmarpuBanne MUKpOCKOIIMYECKOTO CTPOEHHsI BETKHU JepeBa (Ha FOTOBOM MHMKpOIpernapare).

HccnenoBanue CTpOeHUs KOPHEBUINA, KITYOHS, TyKOBUILIBI.

N3yuenne cTpOEHHUsI LIBETKOB.

O3HaKOMJIEHHE C PA3IMYHBIMUA TUIIAMH COLIBETUH.

N3ydeHue cTpoeHus CEMsH IBYAOIbHBIX PACTECHUIA.

N3ydeHue cTpoeHus CEMsIH OJHOJOJIbHBIX PACTEHUIA.

3. 7KusHeaesATeIbHOCTH PACTHUTEJIBHOI0 OPraHu3Ma

OO0OMeH BellecTB y pacTeHUi

Heoprannueckue (Boaa, MUHEpalbHbIE COJIM) U OpraHUYecKHe BelecTBa (O€IKH, )KUPbI, YTI€BObl, HYKJIEHMHOBbIE KUCIOThI, BATAMUHBI U JIPyTUe
BEIIeCTBA) pacTeHus. MUHepalbHOE TUTaHUe pacTeHuil. Y 100peHus.

ITuranue pacrenus.

[TornomieHne KOpHIMH BOABI U MUHEPATIbHBIX BEILIECTB, HEOOXOIMMBIX pacTeHHIO (KOPHEBOE AaBiieHue, ocmoc). [lousa, e€ mogopoaue. 3HaueHue
00pabOoTKH MOYBHI (OKyYHBaHKE), BHECEHHS Y10OpEHU, TPOPEKUBAHUS IPOPOCTKOB, MOJIMBA JUI )KU3HU KYJIBTYPHBIX pacTeHHH. I napononuka.

®dotocunTe3. JIUCT — OpraH BO3yIIHOTO NMUTaHUs. 3HaYeHHe (POTOCUHTE3a B IPUPOJIE U B )KU3HH YEIIOBEKa.

JAbIxaHue pacTeHus.

JIpIxaHue KOpHs. PeIXjeHue MoYBel I YIIy4lIEHUs IbIXaHUsl KOPHEH. Y CII0BUS, IPENATCTBYIOIINE IBIXaHUIO KOpHEN. JIMCT Kak opraH IbIXaHUs
(ycrbuunbli anmapar). [TocTyruienue B auct atMochepHoro Bo3ayxa. CuiibHas 3anblIEHHOCTD BO3/lyXa, KaK MPEMsTCTBUE IS AbIXaHus TucTheB. CTeOenb
KaK OpraH JbIXaHus (HaJIW4YKhe YCThUI] B KOXKHIIE, yeueBUYeK). OCOOCHHOCTH JbIXaHUs pacTeHuil. B3auMocCBs3b 1bIXxaHus pacTeHus ¢ POTOCHUHTE30M.

Tpancnopr BewiecTB B paCTEeHUM.

CBs13b KJIETOYHOTO CTpoeHus ctedis ¢ ero ¢pyHkuusMu. Poct crebns B mmuHy. Kiierounoe crpoeHue ctebiisi TpaBIHUCTOTO PACTEHUS: KOXKHUIIA,
MPOBOJIAIINE MTyYKH, OCHOBHAsl TKaHb (mapenxuma). KierouHoe crtpoeHue cteOist IpeBECHOro pacTeHus: kopa (mpoOka, i1y0), kamOuid, ApeBecuHa U
cepaueBuHa. Poct ctebias B Tonmmuy. [IpoBoasiiue TkaHu KOpHs. TpaHCHOPT BOABI U MUHEPAIbHBIX BELIECTB B PACTEHHM (COCYIbI APEBECHHBI) —
BocxoAsIui Tok. McrapeHue Bojbl uepes cTedenb U IMCThs (TpaHcnupanus). Perynsnus ucnapenus Bobl B pacTeHUU. BiysHue BHENTHUX yCJIOBUI Ha
WCIapeHue BOABL. TpaHCIOPT OPraHUYECKUX BEIIECTB B PACTEHUHU (CUTOBHIHBIC TPYOKHU Jy0a) — HUCXOASAmui TOK. [lepepacnpenenenue u 3amacanue
BEILECTB B pacTeHUHU. Boinenenue y pactenuil. Jlucromnan.

Pocr u pasBuTHE pacTeHUS.



IIpopacranue cemsH. YcnoBus npopactanus ceMsH. [lonroroska cemsiH k noceBy. PazButue npopocTKoB.

OopasoBarenbHble TKaHU. KOHYC HapacTaHus noodera, pocT KOHUYMKa KOpHsL. BepxyIieuHslii 1 BCTaBOUHBIN pocT. POCT KOpHA 1 cTe0IIsI B TONLIUHY,
kaMOuii. OOpa3oBaHuE rOJMUYHBIX KOJIEL Y IPEBECHBIX pacTeHU. BiusHue GuTOropMoHOB Ha pocT pacteHus. PoctoBble 1BUkeHUs pacTeHuil. PazBurtue
no0era 13 MOYKH.

Pasmuoxenue pactenuil u ero 3HaueHue. CeMeHHOE (T€HEpaTUBHOE) pa3MHOKeHUE pacTeHul. LIBeTku u couserus. Onbuienue. IlepekpéctHoe
oIlblIEHHE (BETPOM, )KUBOTHBIMHM, BOJIOM) M caMoomnbulieHue. [[BoiiHoe omogoTBopenue. HaciaenoBanue npu3HakoB 00OUX pacTeHUH.

BereratuBHOe pa3MHOKEHHE LBETKOBBIX PACTEHMH B mpupoje. BererarnBHoe pa3smMHOKeHUE KynbTypHbIX pacteHuil. Knonbl. CoxpaHeHue
IIPU3HAKOB MAaTEPUHCKOIO pacTeHUs. XO03sIiICTBEHHOE 3HAaUEHNE BEIr€TaTUBHOIO Pa3MHOXKEHHUS.

Jlabopamopuvie u npakmuueckue padomsut.

Habntonenue 3a pocToM KOpHS.

Hab6mronenue 3a pocroM mooera.

Omnpenenenue Bo3pacTta JepeBa 1o CIuiy.

BrisiBneHue nepeiBUKeHUs BOAbBI 1 MUHEPAJIbHBIX BELIECTB 110 JIPEBECUHE.

Habntonenue npotiecca BbIIEICHUS KUCIOPO/ia Ha CBETY aKBaPUYMHBIMH PaCTEHUSIMH.

W3yuenue poiu poIXJICHUS IS AbIXaHUS] KOPHEH.

OBnanenue npuémMamu BEreTaTUBHOIO PAa3MHOXKEHHS pacTeHUH (YEpEeHKOBaHHE IMOOEroB, YEPEHKOBAaHUE JIMCTHEB M JPYrue) Ha IpUMepe
KOMHATHBIX pacTeHUH (TpaJecKaHIus, CeHIIONMs, OETOHUS, CAHCEBbEpa U IPYTHe PACTEHHUS).

OmnpeneneHne BCXOKECTH CEMSAH KyJIbTYPHBIX PACTEHUM U IIOCEB UX B TPYHT.

HaGmroneHue 3a pocToM U pa3BUTHEM LIBETKOBOTI'O PACTEHUs B KOMHATHBIX YCIOBHAX (Ha MpuMepe (pacosi UM IIOCEBHOTO Iopoxa).

Onpenenenre ycaoBUi MPOpacTaHUs CEMSIH.

7 KJIACC

1. CucremaTudecKHe rpynibl pacTeHHH

Knaccudukanus pacrenuii. Bug kak ocHoBHas cucremaTnyeckas kateropusi. Cucrema pacTuTeabHOro Mupa. Husiue, BeICIe CliopoBbIe, BHICIINE
ceMeHHble pacTeHUs. OCHOBHbIE TaKCOHBI (KaTEropuH) CUCTEMATUKH pacTeHHMH (I[apcTBO, OTAEN, Kiacc, MOPSAOK, ceMeicTBo, poAd, Bua). Mcropus
pa3BUTHS CUCTEMATHKH, OTMCAHKUE BUJIOB, OTKPBHITHE HOBBIX BUJIOB. POJb cicTeMaTHky B OMOJIOTHH.

Husmme pacrenus. Bogopocnu. Obmast xapakrepucTuka Bojgopocieil. OJHOKIETOUHbIE U MHOTOKJIETOYHbIE 3esI€HBIe Bojopociau. CTpoeHne u
KHU3HENIeATeNbHOCTh 3€JEHBIX Bogopociell. PazMHoXkeHHe 3enéHbIX Bojopociei (Oecronoe u mojoBoe). bypble U KpacHble BOJIOPOCIH, UX CTPOCHUE U
KU3HEICATEIBHOCTh. 3HAYEHUE BOJOPOCIIEN B IIPUPOJIE U KU3HH YEIIOBEKA.

Beicie ciopoBsle pactenusi. MoxoBuansle (Mxu). O6mas xapakTepucTuka MxoB. CTpOEHHE U JKU3HEIEATENIbHOCTD 3€JEHBIX U C(PATHOBBIX MXOB.
[TprucnocoOaeHHOCTh MXOB K KH3HU Ha CHIIBHO YBJIXHEHHBIX MOYBaX. Pa3MHOXEHHE MXOB, IMKJI Pa3BUTHUS Ha MPUMeEPE 3€JIEHOT0 MXa KYKYIIKHUH JIEH.



Pone Mx0B B 3a0onaunBaHuu No4B U TopdooOpazoBanuu. Mcmnonb3oBanue Topda U MPOIYKTOB €ro MepepadOTKU B XO3SHCTBEHHOW NEATEIBHOCTH
YeJI0BEKa.

[TnaynoBunnsie (Ilmayner). XBomesuansie (XBomm), [lanoporHukoBuanbie (ITamoporHuku). OO0mas xapakTepUCTHKA. Y CIOKHEHUE CTPOCHUS
MaroOpOTHUKOOOPa3HBIX PACTEHUH 1O CpPaBHEHUIO C MXaMu. OCOOEHHOCTH CTPOCHHUS M JKU3HEICSTEIBHOCTH IUIAYHOB, XBOLICH M MAarlOpOTHUKOB.
PazMHoxeHme manopoTHUKO0Opa3HbIX. LMK pa3BuTHs manopoTHUKa. Posib 1peBHUX ManopOTHUKOOOPA3HBIX B 00pa30BaHUH KAMEHHOTO yIiisl. 3HaUeHUE
ManOPOTHUKOOOPA3HBIX B IPUPOJIE U )KU3HH YEIOBEKA.

Bricmue cemennsie pacrenus. ['onocemennsie. OO011ast XxapakTepucTHKa. XBOWHbBIE pacTeHUs, UX pazHooOpasue. CTpoeHHe U )KU3HEIeATeIbHOCTh
XBOWHBIX. Pa3MHOKEeHME XBOWHBIX, IIUKJI PA3BUTHS Ha MPUMEPE COCHBIL. 3HAYEHHE XBOWHBIX PACTEHUN B MPUPOJIC U KU3HU YEIOBEKA.

[TokperTocemennsie (11BeTKOBBIE) pacTenus. OOmas xapaktepuctuka. OCOOCHHOCTH CTPOCHUSI U KU3ZHEACSITEIIbHOCTH MOKPHITOCEMEHHBIX Kak
HauboJsee BRICOKOOPTaHU30BAHHOM TPYMIbl PACTEHUI, UX TOCMOACTBO Ha 3emiie. Kinaccudukaius moKphITOCEMEHHBIX pacTeHH: Kiace JByn0onbHbIE U
kiacc OpHononbHele. [Ipu3Haku kinaccoB. L{ukin pa3BUTHS OKPHITOCEMEHHOTO PACTEHHUS.

CemMelicTBa MOKPHITOCEMEHHBIX (I[BETKOBBIX) PACTEHUN (M3y4arOTCsl TPH CEMENCTBA paCTEHHUM MO BBIOOPY y4HUTENs ¢ YYETOM MECTHBIX YCJIOBH,
P 3TOM BO3MOKHO H3y4aTb CEMEICTBa, HE BOLIEAIIME B INEPEUEHb, €CIM OHM ABISAIOTCA Haubosiee paclHpoCTPaHEHHBIMU B JAHHOM PErHOHE).
XapakTepHble pu3Haku ceMeicTB kiacca [IBynonbubie (Kpecrousernsie, unu Kanycrusie, Pozonsernsie, unu Po3ossie, MoThIIbKOBBIE, Wit BoOOBBbIE,
[TacnénoBble, CnokHoLBEeTHBIE, WM AcTpoBble) M kiacca OnHononbHble (JImneitnble, 3naku, uaum MsariaukoBbie). MHoOroo0pasue pacTeHHi.
JlukopacTyiue npeacTaBuTeNy ceMenucTB. KylbTypHbIe IpEACTaBUTENN CEMENCTB, X UCIOJIb30BAHUE YETIOBEKOM.

Jlabopamopnusie u npakmuyeckue padomul.

M3yueHue cTpoeHUs 0JTHOKJIETOYHBIX BOJOPOCIEH (Ha MpUMepe XJIaMUIOMOHA/IbI U XJIOPEILIbI).

N3yuenne cTpoeHHs MHOTOKJIETOYHBIX HUTYATHIX BOJIOpOCIeH (Ha MpUMepe CIUPOTUPHI U YIOTPUKCA).

N3ydeHne BHEUTHETO CTPOCHUS MXOB (Ha MECTHBIX BHUJIaX).

N3ydeHne BHEUTHETO CTPOCHUS AIOPOTHHUKA UM XBOLIA.

M3yueHne BHEIIHETO CTPOEHUS BETOK, XBOM, IIMIIEK U CEMSIH FOJIOCEMEHHBIX pacTeHUH (Ha MpUMepe €1, COCHBI WIIM JTUCTBEHHMIIBI).

N3ydyeHne BHENTHETO CTPOEHUS TOKPBITOCEMEHHBIX PACTEHUH.

W3ydyenne npusHakoB mnpencrasuteneit cemeictB: Kpectousernoie (Kamycthbie), Pozonsernsie (PozoBbie), MotbuibkoBeie (BoGoBbie),
[Tacn€noreie, CnoxuorBeTHbIe (AcTpoBbie), Jluneitasie, 3maku (MATIHKOBBIC) HAa TepOAPHBIX U HATYPAIBHBIX 00pa3iax.

Omnpenenenue BUI0B pacTeHUH (Ha mpuMepe TPEX CEMENCTRB) ¢ MCIIOJIb30BaHUEM OIpeieIUTeNel paCTeHUI WK ONPeeTUTeNbHBIX KapTOYeK.

2. Pa3BuTHe pacTHTeILHOro0 MUpa Ha 3emJe

DOBOJIOIMOHHOE pa3BUTHE pacTUTeNbHOro Mupa Ha 3emiie. CoxpaHeHHME B 3€MHOM KOpE pacTHTENbHBIX OCTAaTKOB, MX H3ydeHue. <«OKuble
HCKOIIAeMBIE» PACTUTENIBHOTO apcTBa. JKu3Hb pacrenuil B Boje. [IepBbie HazemHbIe pacTeHus. OCBOEHNE paCTEHUSAMH CYIIU. DTalbl pa3BUTUS Ha3€MHBIX
pacTeHHU OCHOBHBIX CUCTEMATUUYECKUX Ipynn. BeiMepine pacteHus.

IKCKypcuu unu 6u0eoIKCKypcuu.



Pa3ButHe pacturenbHOro Mupa Ha 3emiie (3KCKypcus B AJIEOHTOJIOTMUYECKUM NI KpaeBeTUeCKU My3ei).

3. PacreHusi B NPUPOIHBIX CO00IIECTBAX

Pactenus u cpena obutanus. Dkosorudeckue (Gpaxkrtopbl. PacTeHus v ycioBHsS HEKUBOW IPUPOABL: CBET, TEMIIEpaTypa, Bjlara, aTMOC(epHbIH
BO3AyX. PacTeHust u ycroBHs KHBOW MPHUPOJIBL: MPSIMOE M KOCBEHHOE BO3CHCTBUE OPraHW3MOB Ha pacteHus. [IpucnocoOIeHHOCTh pacTeHU K Cpezie
obuTanus. B3aumMocBs3u pacTeHHid MEXy COOOH U ¢ APYTUMH OpraHU3MaMHU.

PacturensHble cooOmiectBa. BuoBoil cocTaB pacTUTENBHBIX C€OOOLIECTB, NpeoOsafarolue B HHUX pacTeHus. Pacnpenenenue BUIOB B
pactuTenbHbIX cooOuiectBaXx. Ce30HHbIE M3MEHEHHUS B JKU3HU PACTUTEIbHOro coobmectBa. CMEHa pacTUTENBHBIX cooOuiecTB. PacTUTenbHOCTD
(pacTUTENbHBIN TOKPOB) NPUPOAHBIX 30H 3eMiu. Propa.

4. PacreHus M 4eJIOBEK

KynbTypHble pacTeHuss U UX HpoucxoxaeHue. LIeHTpsl MHOrooOpas3us U NMPOUCXOXKICHUS KYJIbTYPHBIX pacTeHMd. 3emuenenue. KynbTypHble
pacTeHusl CeIbCKOXO3SMCTBEHHBIX YrOAMI: OBOIIHBIC, IUIOJOBO-ATOJAHbIE, IMOJieBble. PacTeHus ropoga, ocoOeHHOCTh ropojckoi ¢iopsl. Ilapku,
JIECOIapKu, CKBEpbl, O0TaHUUYEeCKuE cajibl. JlekopaTuBHOE LIBETOBOICTBO. KOMHaTHBIE pacTeHusl, KOMHAaTHOE LIBETOBOICTBO. [locnencTBus nesreapHoCTH
yenoBeKa B 3kocucreMax. OxpaHa pacTUTENbHOro Mupa. BoccTaHOBIIEHHE YHMCIEHHOCTH PEAKUX BHUJIOB PACTEHMM: 0CO00 OXpaHseMble IPUPOIHbIE
teppuropuu (OOIIT). Kpacnas kaura Poccun. Mepsl coxpaHeHUsl pacTUTEIbHOIO MHUpa.

IKcKypcuu unu 6u0e0IKCKypcuu.

N3yueHne cenbCKOX0351MCTBEHHBIX PACTEHUM PErHOHA.

N3yueHne COpHBIX pacTeHHI pErMoHa.

5. I'pn6bl. JInmaitnuku. bakrepun

I'pubbl. O6mas xapakrepuctuka. lllnsmnounsie rpulpl, X CTpOEHUE, MUTaHHUE, POCT, pa3MHOKeHHe. ChenoOHbIe U SIOBUTHIE TpUOBI. Mepbl
npodMIaKTUKN 3a00JI€BaHUM, CBA3aHHBIX ¢ IpuOaMu. 3Ha4eHHE HUIAMNOYHBIX TPHOOB B MPUPOJHBIX COOOIIECTBAX U JKU3HU denoBeka. [IpombliieHHOe
BBIpAlMBaHUE NUISTIOYHBIX TPUOOB (IIaMIIMHBOHBI).

[InecueBble TpuObl. JlposxkeBble TIpuObl. 3HAUE€HUE IUIECHEBBIX W JPOXIKEBBIX IpUOOB B NPUPOJE M JKU3HHM YeloBeKa (MuIleBas U
(bapmarieBTHYECKasl POMBILIUIEHHOCTh U JIPYTHE).

[Tapazutuueckue rpudsl. PasHooOpasue u 3HaYeHHE Mapa3UTHUECKUX TPHOOB (TOJIOBHS, CIOPBIHBS, puTOodTOpa, TPYTOBUK U Apyrue). bopsda ¢
3a00JIeBaHUSAMH, BbI3IBAEMBIMU Mapa3UTUYECKUMU TPUOAMH.

JInmailHUKH — KOMILIEKCHbIE OpraHu3Mbl. CTpoeHue numaiHukoB. [IlnTtaHne, pocT M pa3MHOKEHHE JTUIIANHUKOB. 3HAYEHHE JIMIIAWHUKOB B
IIPUPOJIE U )KU3HU YEJIOBEKA.

bakrepun — nosaepHsle opranu3mbl. OO0mas xapakrepuctuka Oakrepuil. bakrepuanbHas kietka. PasmHoxenue Oakrepuil. Pacnmpoctpanenue
Oakrepuii. PaznooOpasue 6akrepuii. 3HaueHrne OaKTEpHil B MPUPOIHBIX co00IecTBax. boiesHeTBOpHBIE OaAKTEPHH B MEPHI TPOPUITAKTHKH 3a00€BaHUH,
BBI3BIBAEMBIX OakTepHusiMU. bakTepun Ha ciry>k0e y ueroBeka (B CeTbCKOM X031UCTBE, MPOMBIIIJICHHOCTH).

Jlabopamopuvie u npakmuueckue padombul.



W3yuenue cTpoeHus OTHOKICTOYHBIX (MYKOP) U MHOTOKJIETOUYHBIX (TIEHUIMILT) TUIECHEBBIX TPHOOB.
W3yuenue cTpoeHUs IUI0A0BBIX TeJ HUIANOYHBIX IPUOOB (UM N3y4EHHUE NUIANOYHBIX TPUOOB HA MYJIsKax).
N3ydenue cTpoeHus JTUIIAMHUKOB.

N3ydenne ctpoeHus: 6akTepuii (Ha TOTOBBIX MUKpPOIperapaTax).

8 KVIACC

1. KvBOTHBII OPraHu3M

3o0050rHUs — HayKa O )KUBOTHBIX. Pa3aensl 300morun. CBsA3b 300JI0TUH C IPYTUMU HAYKaMU U TEXHUKOH.

O6HII/I€ IMPpU3HAKHU XHUBOTHBIX. OTinuunsa >KUBOTHBIX OT paCTCHHﬁ. MHOFOO6pa3I/I€ JKUBOTHOI'O MHpa. OI[HOKJIGTO‘-IHI)IC U MHOI'OKJICTOYHBIC
*UBOTHBIE. DOpMa Tena KUBOTHOTO, CHMMETPHSI, pa3Mephl Tella U IPYyroe.

XKuotHas kierka. OTKpbITHE )KUBOTHOU KiIeTKH (A. JleBenryk). CTpoeHue )KUBOTHOM KJIETKH: KJIETOUYHAs MeMOpaHa, OpraHOM/IbI IePEABIKECHNUS,
AApO C AAPBINIKOM, HUTOIIJIa3Ma (MI/ITOXOHI[pI/II/I, IMUIICBAPUTCIIBHBIC M COKPATUTCIIBHBIC BaKyOJIM, JIM30COMBI, KJIETOYHBIH IleHTp). Hpoueccm,
MMPOUCXOAAIIHNE B KIICTKE. I[eJIGHI/IC KJIeTKH. TKkaHu JKHUBOTHBIX, UX pa3Hoo6pa3I/Ie. OpFaHI)I N CUCTEMBI OPraHOB JKUBOTHBIX. OpFaHI/BM — €AHUHOC LICJIOC.

Jlabopamopnusle u npakmuyeckue padomeol.

HccnegoBanue noa MUKPOCKOIIOM TOTOBBIX MUKPOIIPENApaTOB KJIETOK U TKAHEW KUBOTHBIX.

2. CrpoeHue ¥ KU3HEAEATEIbHOCTh OPraHU3Ma )KUBOTHOI0

Onopa u JBUXKEHHE >KUBOTHBIX. OCOOEHHOCTH THUAPOCTATUYECKOTO, HAPY)KHOTO M BHYTPEHHETO CKeJleTa Yy XUBOTHBIX. llepenBmxenue y
OIHOKJIECTOYHBIX (aMé6OBI/II[HOC, )KFyTI/IKOBOG). MeinteyHrre ABWXKCHUS Y MHOTOKJICTOYHBIX ! MHOJIET HAC€KOMBIX, IITUII, IIJITaBAaHUEC pI)I6, ABWKCHUC IO CYHIC
MMO3BOHOYHBIX JKUBOTHBIX (MOJI3aHKeE, Oer, X0Ab0a 1 Ipyroe). PriyaskHble KOHEYHOCTH.

[Iuranue u nuieBapeHre y )KMBOTHBIX. 3HaUeHUEe NMuTaHus. [IutaHnue U nuieBapeHue y npocTeinx. BHyTpUNIOIOCTHOE U BHYTPHUKIIETOUHOE
MUIICBAPCHUEC, 3aAMKHYTAasA U CKBO3HAs MUIICBAPUTCIIbHAA CUCTEMA Y 0€eCII03BOHOYHEIX. HI/IIIIGBapI/ITCJ'II)HI)H\/'I TPaKT Y NIO3BOHOYHBLIX, IMUIICBAPUTCIIbHBIC
xene3bl. DepmenTsl. OCOOEHHOCTH MUILIEBAPUTENIBHON CUCTEMBI Y MPEACTABUTENEH OTPSII0B MIIEKOITUTAIOIIUX.

JlpixaHue KUBOTHBIX. 3HaUeHUE IbixaHus. ['a3000MeH depe3 BCIO MOBEPXHOCTH KIeTKHU. JKabepHoe apixaHue. HapykHble U BHYTPEHHUE 3Ka0pBHI.
KoxHoe, TpaxeitHoe, N€royHoe apixanue y oourareneit cymu. OcoOeHHOCTH KOKHOTO AbIXaHHs. POJIb BO3YITHBIX MEIIKOB Y MTHIL.

TpaHCcHoOpT BElIECTB y KUBOTHBIX. PONb TpaHCHOpTa BELIECTB B OPraHU3ME JKMBOTHBIX. 3aMKHYTasi M HE3aMKHYTasi KPOBEHOCHBIE CHUCTEMBI y
6ecro3BoHOUYHBIX. Cepile, KpoBEHOCHbIE cocybl. CIMHHONW U OPIOIIHOM COCYAbI, KAMUIUISIPhI, «JIOKHBIE Cepllia» y T0XKAeBOro yepssi. OcoOeHHOCTH
CTPOCHHS HE3aMKHYTOW KPOBEHOCHOU CUCTEMBI Y MOJUTIOCKOB U HaceKOMBIX. Kpyru kpoBooOpatiieHus: 1 0COOCHHOCTH CTPOEHUS Cep/Iell y IO3BOHOYHBIX,
YCIIO)KHEHUE CUCTEMBI KPOBOOOpAIIIEHHSI.

Boigenenue y )KUBOTHBIX. 3HaUCHHE BBIJICIICHUS KOHEUHBIX MPOJYKTOB 0OMeHa BellecTB. COKpaTUTENbHbIE BAaKyOJIl y MPOCTEUIINX. 3BE31UaThIe
KJIETKA U KaHaJlbIIbl Yy IJIOCKUX YEpBEH, BBIACIUTEIbHBIE TPYOOUKH M BOPOHKU Y KOJbYATHIX uepBeil. ManbnurueBsl cocyapl y HaceKoMbIX. [louku
(TyJIOBI/IH_[HI:IC u Ta3OBBIe), MOYCTOYHHKH, MOYEBOU MMY3bIPb Y MO3BOHOYHLIX ) KUBOTHBIX. OCO6€HHOCTI/I BBIACIICHUA Y NITUL], CBA3aHHBIC C HOJIETOM.



[ToxpoBsI Tena y KUBOTHBIX. IIOKPOBBI y 0ECIIO3BOHOYHBIX. Y CIIOKHEHHE CTPOCHUS KOXKHM Yy MO3BOHOYHBIX. Koka kak opraH BbiAeneHHs. Ponb
KOXHU B Terootaave. [Ipoussonnsie koxxu. CpencTsa NaCCUBHOW M aKTUBHOM 3aILUTHI Y )KUBOTHBIX.

KoopanHanust ¥ perynsuus >KU3HEAEATEIIBHOCTH Y JKUBOTHBIX. Pa3paXKMMOCTh y OJHOKJIETOYHBIX XMBOTHBIX. Takcuchl ((oTOTakcuc,
TpooTaKcuc, XeMOTAKCUC U Ipyrue Takcuchl). HepBHas perymsauus. HepBrast cuctema, e€ 3Hauenue. HepBHas cuctema y O€Crio3BOHOYHBIX: ceTYaTast
(muddysnas), ctBonoBasi, y3iaosas. HepBHas cucrema y NO3BOHOUHBIX (TpyOuaTast): TOJIOBHOW W CIIMHHOM MO3T, HEPBBI. Y CJI0KHEHUE TOJIOBHOTO MO3Ta
OT pbI0 10 MileKkonuTaromux. [TosBienne 60IbIIMX NOTYIIAPHA, KOPbI, 00p031 U N3BUIMH. ['yMopasibHas peryssiuus. Pojib FOpMOHOB B )KU3HU KUBOTHBIX.
ITonosie ropmonsl. ITonoBoit tumopdusm. Opransl 4yBCTB, uX 3HaueHue. Penentopsl. [IpocTeie u cinoxHble (paceTouynble) ri1aza y HaceKoMbIx. Opran
3pEHHS M CIIyXa Y TO3BOHOUYHBIX, UX YclIokHEHHE. OpraHbl 00OOHSHUS, BKYCa M OCsI3aHHsI y 0€CTIO3BOHOYHBIX M TO3BOHOYHBIX )KMBOTHBIX. OpraH 60KOBOM
JIMHHAHU y PHIO.

IloBenenue *HUBOTHBIX. BpoxaéHHoe n npuoOpeTéHHOe MOBeAeHHE (MHCTHMHKT M HaydeHue). HayueHue: ycioBHbIE peduieKChl, UMIPUHTHHT
(3ameuarnenue), uHcalT (moctmxenue). IloBenenue: mnuieBoe, OOOPOHUTENIBHOE, TEPPUTOPUANBHOE, OpauHoe, HccienoBarenbekoe. CTUMYIIBI
MIOBE/ICHHUS.

PazMHoOxeHMe 1 pa3BUTHE )KUBOTHBIX. becmonoe pasMHOKEHHE: IeIeHNe KIETKH OAHOKIETOYHOTO OpraHu3Ma Ha JIBE, IOYKOBaHUE, (parMeHTaIHsl.
[TonoBoe pasmHoxeHue. [IpenmyiiecTBo monoBoro pasMHOXxeHus. [lonoBble »kenes3bl. SIMYHMKM W ceMeHHHKH. IlojoBble KIeTKH (raMeTsl).
OmnnonorBopenue. 3urota. IlapreHorenes. 3apojsimieBoe pa3ButTHe. CTpoeHue diila NTUIBL. BHyTpuyTpoOHOE pa3BUTHE MIIEKOMUTAIONIHX.
3aponpimeBbie o0osnouku. Ilmanenra (merckoe mecto). Ilymounslii kaHatuk (mynoBuHa). IlocTamMOpuoHaNbHOE pa3BUTHE: NPSIMOE, HEMPSIMOE.
Metamopdo3 (pa3BUTHE C IPEBPAILCHUEM ): TIOJTHBIN 1 HETIOTHBIM.

Jlabopamopuvie u npaxmuyeckue padomul.

O3HaKOMJIEHHE C OpraHAMHU OIOPBI U ABM)KEHUS Y JKUBOTHBIX.

N3ydenne cnocoOOB MOTJIONMIEHUS UK Y KUBOTHBIX.

N3ydenue cnocoO0OB IbIXaHUS Y )KMBOTHBIX.

O3HaKOMJIEHHE C CUCTEMAMH OPraHOB TPAHCIIOPTA BEUIECTB Y )KMBOTHBIX.

N3y4yeHne MOKpOBOB Tea y KUBOTHBIX.

N3ydeHue opraHoB YyBCTB Y )KUBOTHBIX.

®opmupoBaHuE YCIOBHBIX Pe(IEKCOB Y aKBAPUYMHBIX PbIO.

Crpoenue siiilia U pa3BUTHE 3apOJIbIIIA MTUIBI (KYPHIIBI).

3. CucremaTH4yecKkue rpynmnbl ;)KHBOTHBIX

OcHOBHBbIE KATErOPUH CUCTEMAaTUKH )KUBOTHBIX. BUJ Kak OCHOBHasi cucTeMaTnyeckasi Kareropus *uBoTHbIX. Kitaccugukanus ;xuBoTHbIX. Cuctema
XKUBOTHOro Mupa. CucreMaTH4ecKHe KaTeropuu >KMBOTHBIX (LAPCTBO, THII, KJIACC, OTPSJ, CEMEHCTBO, pol, BUA), UX comoauuHeHue. bunapHas
HOMeHKJarypa. OTpaKeHHe COBPEMEHHBIX 3HAaHUN O IPOUCXOXKACHUHU U POACTBE )KUBOTHBIX B KJIACCU(UKAIIUH KUBOTHBIX.



OnHOKIIETOYHBIE )KUBOTHBIE — IpocTeinine. CTpoeHNE U )KU3HEACATEIbHOCTh pocTeimmnx. Mecroobutanue u oopas xxu3nu. Odpa3zoBaHue HUCTHI
[P HEOIAroNpUSATHBIX YCIOBUAX cpeabl. MHOrooOpa3ue npocreimux. 3HayeHue MpoCTeHIINX B IPUPOJIE U KU3HU YeJoBeKa (00pa3oBaHUE OCaT0YHBIX
nopoa, Bo3OynuTenu 3adoseBaHuil, cuMOuoTuyeckue Bujbl). IlyTu 3apaxeHus denoBeka U Mepbl MPO(UIAKTUKU, BBI3BIBAEMbIE OJHOKJIETOYHBIMU
KUBOTHBIMH (MaJIIpPUMHBIN IJIa3MOAMMN).

Jlabopamopuvie u npakmuyeckue padoomaoi

Uccnenosanue crpoenus nHdy3opuu-Tydenbku u HabmoaeHue 3a e€ nepenBukeHueM. M3ydyenne xeMmoTakcuca.

MHoroo6pa3ue npocTeluX (Ha TOTOBBIX MperapaTax).

W3zrorosneHune Moienu KIETKH mpocTeiniero (aMeéost, nH(Y30puu-TyPeTbKU U IpyToe. ).

MHorokneroynsle KUBOTHble. KumeunomosiocTHble. OO6mas xapakrepuctuka. Mectooouranue. (OCOOEHHOCTHM  CTPOEHUS U
KHU3HEICATeIbHOCTU. DKTOIepMa U SHTOIepMa. BHyTpHmoiaocTHOE U KlleTouHOE nepeBapuBaHue nuiu. Perenepanus. Pednekc. becrionoe pasmuoxxenue
(moukoBanue). [lonoBoe pazmuoxkenue. ['epmadponutuszM. PaznenbHomosbie KUIMIEYHONONIOCTHRIE. MHOTrooOpa3ue KHILEYHOIOJIOCTHBIX. 3HAYCHHE
KHIICYHOIIOJIOCTHBIX B IMIPUPOJIE U )KU3HU YeJloBeKa. KopasioBble MOMUIBI M X POJIb B pru(ooOpa3oBaHH.

Jlabopamopnusie u npakmuyeckue padoomul.

HccnenoBanue cTpoeHus MPECHOBOAHOM TUAPHI U €€ TepeIBUKEeHHs (IIIKOJIbHBIN aKBapHyM).

HccnenoBanue nuTaHus TUAPHl JaGHUSIMU U HUKIONAMH (IIKOJIbHBIN akBapHyM).

N3rotoBnenne Moaenu NpecHOBOIHOM TUAPHI.

Ilnockue, Kpyrible, KoJb4aTblie 4depBH. OOmas xapaktepuctuka. OCOOCHHOCTH CTPOEHUS M >KU3HEIEATEIbHOCTH IUIOCKUX, KPYIJIBIX U
KoJIbYaThIX yepBeil. MHoroobpasue uepseil. [lapazutudeckue miockue u Kpyrible yepBU. LIMKIIbI pa3BUTHS TEYEHOUHOTO COCANBIINKA, OBIYBETO LIETHS,
yeJoBeyecKoi ackapuabl. YepBu, UX MPUCIIOCOOICHUS K Tapa3sUTU3MY, BpEl, HAHOCUMBIH YEIOBEKY, CENbCKOX03IiCTBEHHBIM PACTEHUSM U )KUBOTHBIM.
Mepsbl N0 peynpexICHUI0 3apaXXeHHs Mapa3uTUIecKUMH uepBsiMu. Posb uepBeil kak mouBooOpa3oBaTesnei.

Jlabopamopnusie u npakmuyeckue padoomul.

HccnenoBanue BHEIIHETO CTPOEHUS 10K AeBoro uepss. HabmroneHue 3a peakiyen 10K /1€BOro 4YepBs Ha pa3ipakuTelu.

HccnenoBanye BHYyTPEHHETO CTPOEHUS JI0KIEBOT0O YepBsl (Ha TOTOBOM BJIXKHOM MpernapaTe U MUKpOIpenapare).

N3ydenue npucnocoOaeHu napa3uTHUYECKUX YepBel K mapa3uTu3My (Ha TOTOBBIX BIQXKHBIX U MUKpOIpENnaparax).

Ynenucronorue. O6mas xapakrepuctuka. Cpeapl )ku3HU. BHelTHee 1 BHyTpEeHHEe CTPOEHHE WICHUCTOHOTHX. MHOroo0pasre WieHHCTOHOTHX.
[IpencraBurenu Ki1accos.

Pakoo6paznbie. OCOOEHHOCTH CTPOEHUS U KHU3HEIEATEIbHOCTH.
3HaueHue pakooOpa3HbIX B IPUPOJIE U )KU3HU UEIOBEKa.
[Taykoo6pa3ubie. OCOOEHHOCTH CTPOEHUS U KU3HEACSITEIbHOCTH B CBSI3U C KU3HBIO Ha cymie. Knenum — BpeauTenu KyJIbTypHBIX PACTEHUN U MEPbI

60pb0bl ¢ HuMH. [lapazuTHueckue Kiemu — BO3OYIUTENH W TEPEHOCUMKH OMacHbIX Oosie3Hedl. Mepwl 3amuTel oT kiemed. Pomp kiemieit B
OYBOOOpaA30BAHUM.



Hacexombie. OcOOCHHOCTH CTPOCHHS M )KU3HEACATEIHHOCTH. Pa3sMHOKEHHE HACEKOMBIX U TUIIBI pa3BUTHs. OTpsasl HACEKOMBIX: [IpSAMOKpBLIbIE,
PaBHokpsibie, ITomyxectkokpbuible, Yemryekpouible, Kectkokppuible, [lepennonuarokpsuisie, J[Bykpbuible U npyrue. Hacekomble — mepeHOCUHMKH
BO30OyauTeNeld M Mapa3uThl YEIOBEKAa W JIOMAIIHMX >KUBOTHBIX. HacekoMmble-BpeauTenu caja, oropoja, mois, jeca. Hacexkomble, CHMKarolue
YUCJICHHOCTh BpeauTesiel pacreHuil. [loBegeHne HaceKOMBIX, MHCTUHKTBI. Mephl MO COKpAILIEHUIO YUCICHHOCTH HAaCEKOMBIX-BpeauTesiel. 3HaueHue
HACEKOMBIX B IIPUPOJIE U KU3HU YEJIOBEKA.

Jlabopamopusie u npaxmuyeckue padoomot.

HccnenoBanue BHEIIHErO CTPOSHHSI HACEKOMOTO (Ha MPUMEPE MaiCKOTro KyKa WU APYTUX KPYMHBIX HACEKOMBIX-BpEIUTENeil).

O3HaKOMJIEHHE C PA3IMYHBIMU TUIIAMH Pa3BUTHUS HACEKOMBIX (Ha IpUMepe KOJIIEKLIUMT).

Moaarwockn. Obmias xapakrepuctuka. MectooOuTanue MOJLTIOCKOB. CTpOSHHE U POLIECCH JKU3HEACATEIIbHOCTH, XapaKTepHBbIE I OPIOXOHOTHX,
JIBYCTBOPYATHIX, TOJIOBOHOTUX MOJIIIOCKOB. UepThl MpUCIOCOOIIEHHOCTH MOJUIIOCKOB K cpefie oOuTanus. PasmHoxkeHHe MOJUTIOCKOB. MHOroo6pasue
MOJUIFOCKOB. 3HAY€HHE MOJUIFOCKOB B IPUPOJIE U KU3HU YEIOBEKA.

Jlabopamopusie u npakmuyeckue padomul.

HccnenoBanue BHEITHETO CTPOSHUS PAKOBUH IIPECHOBOIHBIX U MOPCKUX MOJUTIOCKOB (pPaKOBHHBI 0€33yOKH, IEPIOBUIIBI, TPYIOBUKA, KATYIIKH U
IPyrHe).

Xopaosble. OOmmas XxapakTepHCTHKA. 3apoOJbIIIEBOE€ pa3BUTHE XOpAoBbIX. Cucremaruueckue rpynmbl xopaoBbix. [loarunm becuepennbie
(;manuetHuk). [loarun Yepenusle, unu [lo3BoHOUHBIE.

Pui6b1. OOmias xapaktepuctuka. MectooOutanwe U BHemHee CTpoeHue pbl0. OCOOEHHOCTM BHYTPEHHErO0 CTPOCHUSI U TMPOIECCOB
XKu3HeaesaTenbHOCTH. [Iprucnoco6neHHOCTh PhIO K YCIoBUSIM 00uTaHus. OTIHYUS XPSIIEBBIX PHIO OT KOCTHBIX pbI0. Pa3zMHOXKeHUE, pa3BUTHE U MUTPAIIH
pBIO B ipupoie. MHOT0OOpa3ue prl0, OCHOBHBIE CUCTEMAaTUYECKUE TPYIIBI pbI0. 3HaUeHKE PHIO B IPUPOIE U KU3HU YeIoBeKa. X03sIiCTBEHHOE 3HAYCHHE
pBIO.

Jlabopamopusie u npakmuyeckue padoomul.

HccnenoBanue BHEIIHETO CTPOSHUS U OCOOEHHOCTEH MepeBUKEeHHsI PhIOBI (Ha MpUMeEpe KUBOU PHIOBI B OaHKE C BOJOM).

HccnenoBanue BHYTPEHHETO CTPOSHUS PHIOBI (Ha MpUMepe TOTOBOTO BIAKHOTO Mpernapara).

3emHoBoAHBbIe. OOmas xapakrepucTuka. MectooOuTaHue 3eMHOBOJHBIX. OCOOEHHOCTH BHEIIHETO W BHYTPEHHETO CTPOEHHS, IPOILIECCOB
KHU3HEIESITEIbHOCTH, CBSI3aHHBIX C BBIXO/I0M 3€MHOBOJIHBIX Ha cylly. [Iprcrnoco0neHHOCTh 3eMHOBOIHBIX K KM3HH B BOJIE U Ha cylle. Pa3MHoxeHe U
pa3BUTHE 3eMHOBOJHBIX. MHOT000pa3re 3eMHOBOIHBIX U UX OXpaHa. 3HaU€HUE 3¢€MHOBOIHBIX B IIPUPOJIE U KU3HU YETIOBEKA.

IIpecmbikawmmecs. OOmas xapakrepuctuka. Mectoobutanue mnpecMbIKaronmxcs. OcCoOEHHOCTH BHEIIHETO M BHYTPEHHEro CTPOCHHS
npecMbikatomuxcs. [Ipoueccel ku3HenesTenbHOCTH. [IpHUCOCOOIEHHOCT MPECMBIKAIOIIUXCS K JKM3HM Ha cyme. Pa3MHOXEHHE W pa3BUTHE
npecMbIkatomuxcs. Pereneparius. MHorooopasre npecMbIKaIOIUXCsl U UX 0XpaHa. 3HaueHUE PECMBIKAIOUINXCS B IPUPOJIE U )KU3HH YEIOBEKA.

Hrunsl. OOmas xapaktepuctuka. OCOOCHHOCTH BHEIIHETO cTpoeHHust nTull. OCOOEHHOCTH BHYTPEHHEIO CTPOCHHUS U IPOLIECCOB
xu3HenesTensHocTy nrull. [Ipucnocobnenus nrui k nmonéty. [loBenenne. PasmHoxkeHue u pa3BuTHe ntuil. 3a60Ta o moroMcTBe. Ce30HHBIE SBICHUS B



KU3HU NTUL. MUTpaIiuu MTUI, X u3ydeHrne. MHOrooOpasue nTull. IKOJIOTHIEeCKHE TPYIIILI NTHUIL (TI0 BBIOOPY YUUTEINS Ha PUMEPE TPEX IKOJIOTHUECKUX
rpynn ¢ y4€ToM pacipocTpaHeHus NTUll B peruoHe). [Ipucrnoco6ieHHOCTh NTUI] K Pa3IMYHbIM YCIOBHUSAM Cpelibl. 3HaU€HUE MTUIl B IPUPOAE U KU3HU
YeJI0BEKa.

Jlabopamopuvie u npakmuueckue padomol.

HccnenoBanue BHEIIHETO CTPOCHHSI M IEPHEBOTO IMOKPOBA MTHIL (HA IPUMEpE dydesia MTHII 1 Habopa NMepheB: KOHTYPHBIX, TyXOBBIX H ITyXa).

HccnenoBanne ocoOeHHOCTEN CKeIeTa MTULIBI.

Muexkonuraomue. O6mas xapakrepuctuka. Cpepl )XKU3HU MIleKonuTaromux. OCOOEHHOCTH BHELIHETO CTPOCHHUS, CKEJeTa U MYCKYJIATyphl,
BHYTPEHHETO CTpoeHUs. [Ipouecchl )KU3HEAECATEIbHOCTH. Y CI0OKHEHUE HEPBHOM cUCTeMBI. [loBeneHne miiekonuraroumx. PasMHOXeHHE U pa3BUTHE.
3a00Ta 0 MOTOMCTBE.

[lepBo3Bepu. OpnHompoxonusie (sinexnanymue) u Cymyarsle (Hu3mmMe 3Bepu). [lmamentrapHeie Miiekonuraromme. MHorooOpasue
MJIEKOMUTAIOMUX (10 BBIOOPY ydHTeNs U3y4yaroTcs 6 OTPsIOB MIICKOIMMUTAIONIMX Ha MpHUMepe JBYX BUIOB M3 KaXKIOro orpsaa). HacekoMmosiaHble U
Pykokpeuisie. ['pei3ynsl, 3aiinieodpasnsie. Xumineie. Jlactonorune u Kuroobpasusie. I[laprokonsitaeie 1 HemapaokomnbiTHbeie. [Ipumatel. CemeiicTa
oTpsia XUIHbIe: cO0aYbH, KOIIAaUYbH, KyHbH, MEJIBEKbH.

3HaueHNe MIICKOMUTAIONIMX B MPHUPOJIE U >KU3HHM ueloBeka. MIeKomuTarlue — MepeHOCYUKHU BO30yauTeNell omacHbIX 3a0osieBaHuil. Mepbl
060pbOBI ¢ TpbI3yHaMH. MHOT0OOpa3ue MIEKOMUTAIOIINX POAHOTO Kpasi.

Jlabopamopnusie u npaxmuyeckue padomul.

HccnenoBanue ocoOEHHOCTEH CKeIeTa MIIEKOTTUTAIOIUX.

HccnenoBanme ocoOeHHOCTEN 3yOHON CHCTEMBI MIIEKOMUTAIOTHX.

4. Pa3BuTHe KUBOTHOTO MMpa Ha 3emuie

DBOJTIIOIIMOHHOE PA3BUTHE )KUBOTHOTO MUpa Ha 3emiie. Y CII0KHEHHUE KUBOTHBIX B TIPOIIECCE IBOIONNH. Jl0Ka3aTeIhCTBA SBOTIOIIMOHHOTO Pa3BUTHS
KUBOTHOTO Mupa. [laneonTonorus. Mckomaemple OCTaTKH KUBOTHBIX, UX MU3ydeHHUE. METO/Ibl M3YUEHHUsI HCKOMIAaeMbIX OCTaTKOB. PectaBpariusi qpeBHUX
AKUBOTHBIX. «JKMBbIE HCKONIAEMBIE)» KUBOTHOTO MUpA.

Kusznp KUBOTHBIX B Boja€. OJIHOKJIETOYHbIE XUBOTHBIE. [IpOMCXOXKIE€HME MHOTOKJIETOYHBIX >UBOTHBIX. OCHOBHBIE 3Tambl 3BOJIOLUU
0ecro3BOHOYHBIX. OCHOBHBIE ATAIbI BOJIOIMH MTO3BOHOYHBIX )KUBOTHBIX. BeIMepIHe ;KMBOTHBIE.

Jlabopamopusie u npaxmuyeckue padoomol.

HccnegoBanue UCKOMAEMbIX OCTaTKOB BBIMEPIINX KUBOTHBIX.

5. 7KuBOTHBIE B IPUPOAHBIX COO0IECTBAX

XKuBoTHbIE U cpena oOuTanus. BiausHue cBera, TeMIEpaTyphl U BIAKHOCTH Ha KUBOTHBIX. [IpHCIIOCOOIEHHOCTh JKUBOTHBIX K YCIOBHSIM CPEJIbI
oOuTanHwus.

[Tonynsmuy >)KUBOTHBIX, UX XapaKTepUCTUKH. OIWHOYHBIA U TPYMIOBOKW 00pa3 XKW3HU. B3auMOCBSI3U KUBOTHBIX MEXIY COOOH M C APYTrUMHU
opranu3mami. [luieBsie CBs3U B MPUPOTHOM cooOIIecTBe. [IuieBbie YpOBHH, YKOJIOTHUYECKAs TUpaMUIa. DKOCHCTEMA.



JKuBOTHBIN MUP MPUPOAHBIX 30H 3eMiu. OCHOBHBIE 3aKOHOMEPHOCTH paclpe/iesIeHUs KUBOTHBIX Ha uiaHeTe. dayna.

6. 7KuBOTHBIE H YeJIOBEK

Bo3zaeiicTBue denoBeka Ha )KUBOTHBIX B IIPHUPOJE: MPsIMOE U KOCBeHHOE. [IpoMBICIIOBBIE JKMBOTHBIC (PBIOOJIOBCTBO, 0X0Ta). Beaenue npomeiciia
YKUBOTHBIX Ha OCHOBE HAYYHOT'O MOJIX0/1a. 3arpsi3sHEHUE OKPYXKAIOILIEH CpeIbl.

OI[OMaH_IHI/IBaHI/Ie JKNBOTHBIX. CeJIeKI_[I/ISI, HOpOI[BI, I/ICKyCCTBCHHbe/'I 0T60p, JOUKUEC HpGI[KI/I JOMAaIIHUX )KUBOTHBIX. 3Ha‘-I€HI/Ie JOMAaIIHUX KUBOTHBIX
B JKHU3HM 4YeioBeKa. JKUBOTHBIE CENbCKOXO03SUCTBEHHBIX Yrouid. MeTonbl 00phOBI ¢ dKUBOTHBIMHU-BPEAUTEIISIMH.

I'opox kak ocobast ICKYCCTBEHHAs cpeja, co3/aHHas 4eloBeKoM. CHHAHTPOITHBIE BUABI )KUBOTHBIX. Y CIIOBUS UX 0OMTaHUs. becro3BoHOYHBIC U
IIO3BOHOYHBIC )KUBOTHBIC ropona. AnanTaum{ JKNBOTHBIX K HOBBIM yCJ'IOBI/IFIM. PereaHI/IOHHBIf/'I Hpecc Ha )XUBOTHBIX TUKWUX BUI0B B yCJIOBI/DIX ropona.
B€3HaI[30pHI)Ie JOMAaIIHUEC JKHUBOTHBIC. HI/ITOMHI/IKI/I. BOCCTaHOBHCHI/Ie YHUCJIICHHOCTHU peIIKI/IX BUJIOB »XWBOTHBIX: OCO6O OXpaHHGMBIG HpI/IpOILHI)Ie
tepputopuu (OOIIT). KpacHas kaura Poccun. Mepbl coxpaHeHuUs )KUBOTHOTO MHUpa.

9 KJIACC

1. YesoBeKk — OMOCONMATLHLINA BU

Hayxku o uenoBeke (anaroMust, pU3HOIOTHS, ICUXOJIOTHS, AaHTPOIIOJIOT UL, TUTHEHA, CAHUTAPHS, IKOJIOTHS YeJIOBEKa). MeTo 1l M3ydeHus: OpraHu3Ma
YeloBeKa. 3HaYeHHe 3HAHUM O YeJIOBeKe ISl CAMOMIO3HAHUS U COXpaHeHHS 310pOBbs. OCOOEHHOCTH YelloBeKa Kak OMOCOIMATBHOTO CYIIECTBA.

MecTo uenoBeka B CHUCTEME OpraHMYecKoro mupa. YenoBek kak yacTh HpupoAbl. CHCTEMAaTHUECKOE MOJIOKEHUE COBPEMEHHOTO YEJIOBEKa.
CxoacTBo dYenoBeka ¢ MiIekonmuTaromuMu. OTiIMuue 4YeloBeKa OT TpumaToB. JlokazaTenbCcTBa >KMBOTHOTO TPOUCXOXKICHHUS deNoBeKa. YermoBek
pa3yMHBIN. AHTPOIIOT€HE3, €ro ATanbl. bruomornyueckue u coruaabHble GaKTOPbl CTAHOBJICHUS YelloBeKa. UeroBeuecKre pachl.

2. CrTpykKTypa OpraHmsma 4esjaoBeKa

CtpoeHure 1 XuMU4ecKkHii coctaB kiieTku. OOMEH BEILIECTB U MPeBpallleHNe SHEPTUH B KIieTKe. MHOrooOpa3ue KJIeTokK, ux genenue. HykiaenHoBbie
KUCJIOTHI. ['enbl. XpoMocombl. XpOMOCOMHBIN Ha0op. Muto3, meito3. ComaTu4eckue U 1mojaoBbie kKiIeTKu. CTBOJIOBBIE KIETKU. THUIBI TKAHEW opraHu3ma
YEJIOBEKA: SIUTETUATbHBIC, COSIUHUTEIbHBIC, MBIIIIEYHBIC, HepBHAsl. CBOMCTBA TKaHEH, X GyHKIMU. OpraHbl B CUCTEMBI OpraHoB. OpraHu3M Kak eTuHOe
uesnoe. B3anMocBs3b OpraHoB U CUCTEM KaK OCHOBA TOMEOCTas3a.

Jlabopamopuvie u npakmuyeckue padomol.

N3yuenne MUKpOCKOITMUECKOTO CTPOCHUS TKaHEH (Ha TOTOBBIX MHKpOIIpenaparax).

Pacmo3naBanue opraHoB U CHCTEM OPraHOB YeJIOBeKa (110 TabJIUIIam).

3. HeiiporymopaJjibHas peryjasauus

HepBnas cucrema uenoBeka, e€ opraHusaius u 3HaueHue. HeiipoHsl, HepBbI, HepBHBIE Y31bl. Peduiekc. Peduekropnast ayra.

Penenitopel. JIByxHelipoHHBIE U TpEéxHEHpOHHBIE pedrekTopHbie nyru. CIIMHHON MO3T, ero cTpoeHue u QpyHkiuuu. Pedraexcsl cmMHHOTO MO3ra.
l'onmoBHO# MoO3r, ero crpoenne W (yHkuu. bonsmme momymapus. Peduexcel romoBHOTO Mo3ra. besycioBHbIE (BpOXKIEHHBIE) M YCIOBHBIC



(mpuobpeténnrie) peduiekcbl. ComaTuueckas HepBHasi cucreMa. BereraTuBHasi (aBTOHOMHas) HepBHas cuctemMa. HepBHast cucreMa Kak eJMHOE LeJIoe.
Hapymenust B paboTe HEpBHOM CHCTEMBI.

I'ymopanpHas perymsius GyHkui. DHIOKpUHHAS cucTeMa. JKene3pl BHyTpeHHEH cexpenuu. JKene3bl cMenaHHou ceKperuu. ['opMOHBI, X POJIb
B peryisuuu pusznonorndyeckux GyHKIMNA OpraHusma, pocta u pasButus. Hapymenue B pabote 3HIOKpUHHBIX jken€3. OcoOeHHOCTH pedIeKTOPHON U
TYMOpPaJIbHOW Peryisinuu GyHKIUN OpraHu3Ma.

Jlabopamopusie u npaxmuyeckue padoomot.

N3ydeHue roJoBHOro Mo3ra 4yeyioBeka (1o MyJisiKam).

N3yuenune n3mMeHeHus pazMepa 3padyka B 3aBUCUMOCTH OT OCBEIIEHHOCTH.

4. Omnopa u ABUKEHHE

3HaueHne OMOPHO-/IBUraTeNIbHOTO anmapaTta. CKeler yelloBeKa, CTpOeHHE ero OTAeNnoB U QyHkiuu. KocTu, MX XMMHUYECKUN COCTaB, CTPOEHUE.
Tunel kocteit. Poct kocreir B qynHy u Tonuuny. CoeauHenue kocrei. Ckener royioBel. Ckener TynoBumia. CkejleT KOHEYHOCTEH M MX IIOSICOB.
OcoOeHHOCTH CKelleTa YellOBEeKa, CBA3aHHBIE C MPSIMOX0XKIEHHEM U TPYJIOBOH NI TEITbHOCTBIO.

Mpieunas cuctema. CTpoeHHne U QYHKIMU CKEJIETHBIX MBIIIL. PaboTa MBI cTaTUYECKas U IMHAMUYECKasi, MBIIILbI CTUOATEIN U pasrudaTeu.
Yromnenue mpiml. ['unogunamusd. Poib ABUratenbHON akTUBHOCTH B COXPAHEHUH 30POBbSL.

Hapymenust onopHo-1BHAraTenbHoM cucteMbl. Bo3pacTHble n3MeHeHus B cTpoeHuu koctel. Hapymenne ocanku. [IpenynpexxneHue HCKpUBIEHUS
MO3BOHOYHHKA U pa3BUTHsI M1ockocTonus. [Ipodunaktuka tpaBmarusma. IlepBas momonis npu TpaBMax ONOPHO-ABUTaTENIbHOIO annapara.

Jlabopamopusie u npakmuyeckue padoomul.

Hccnenosanue cBOWCTB KOCTH.

W3yuenue cTpoeHus: KocTel (Ha MyJsKax).

N3yuenune cTpoeHus MO3BOHKOB (Ha MYJISKaX ).

Omnpenenenne ruOKOCTH TTO3BOHOYHHKA.

W3mepenne Macchl U pocTa CBOETO OPraHu3Ma.

N3yuenune BIUsSHUS CTATUUECKOW U TUHAMUYECKON HAarpy3KU Ha YTOMJIEHUE MBIIIII.

BeIsiBIIEHME HApYIIEHNS OCAHKHU.

Onpenenenye NpU3HAKOB MIOCKOCTOMUSI.

Oxa3aHue nepBoi MOMOLIY NPYU TOBPEXKIECHNUN CKEIETa U MBIIILI.

5. BHyTpeHHss cpea OpraHu3ma

Buytpennss cpena u e€ pyHkuuu. @opMeHHbIE 3IE€MEHTHI KPOBH: SPUTPOLIUTHI, IEMKOLUTHI U TPOMOOIUTHI. ManokpoBue, ero npudrHbl. KpacHsiit
KOCTHBI MO3T, €ro posib B opranu3me. [lmasma xposu. IlocTosHCTBO BHYTpeHHEH cpenbl (TomeocTas). CBEpThIBaHMEe KpoBHU. [ pymnmsl KpoBu. Pesyc-
dakTtop. [lepenuBanue kpoBu. JJoHOPCTBO.



NmvmynmTeT 1 ero Buibel. GakTophl, BIUSIONIAEC HA UMMYHHUTET (TIPpUOOpPETEHHBIE UMMYHOAC(DHUIIUTHI): paaaliiOHHOE O0yUYeHHEe, XUMUYECKOEe
OTpaBJIeHHE, I'OJI0JIaHuE, BOCIajeHue, BUpycHble 3a0oneBanus, BUU-undexnus. BunoukoBas xkenesa, numdaTuieckue y3ibl. BakiuuHbl U neueOHbIe
ceiBOpoTKHU. 3HaueHue padot JI. [lactepa u U.1. MeunukoBa 1o u3y4eHu0 HIMMYHHUTETA.

Jlabopamopuvie u npakmuyeckue padomul.

N3yuenne MUKPOCKOIMYECKOTO CTPOSHUSI KPOBHU YeJIOBEKA U JIATYIIKHU (CpaBHEHHE) Ha TOTOBBIX MUKPOIIpEnaparax.

6. KposooOpamenue

Opransl kpoBooOpamienus. CtpoeHune u padbora cepamna. ABroMatusMm cepana. CepaedyHblid UK, €ro JUIMTEIBHOCTh. BOoIbIIol W Majblii KpyTrH
KpoBooOpanieHus. J[Brmkenue kposu 1o cocyaam. [lynsc. Jlumdaruueckas cucrema, TMMQPOOTTOK. Peryisimust AesiTensHOCTH cepra u cocynoB. [ uruena
CepICYHO-COCYIUCTOM crucTeMbl. [IpodumakTuka cepaeqHO-COCYIUCTRIX 3a0oeBanuii. [lepBasi moMoIIb Py KPOBOTEUCHHUSX.

Jlabopamopusie u npakmuyeckue paoomeol.

N3mepenune KpoOBSHOTO JaBICHUS.

OnpeneneHne mybca ¥ YUCIIa CEPICIHBIX COKPAIICHUN B TIOKOE U TIOCTIE IO3UPOBAHHBIX (DU3MUECKUX HATPY30K Y YETIOBEKa.

[IepBas nmomMoIb npu KPOBOTCUCHUSIX.

7. JbIxaHue

Jpixanue u ero 3HaueHue. Opransl apixaHus. JIérkue. B3auMocBs3b cTpoeHus U QyHKIUN OpraHOB JAbixaHus. ['a3000MeH B JNETKMX U TKAHSX.
Kusznennast EMKOCTh JIETKUX. MeXaHU3MBI JIbIXaHHs. J{pIXaTenbHble IBUKEHUS. Perynsius nbrxaHusl.

Nudexunonupie 00JIe3HU, TEpEeNaroIIrecs: dYepe3 BO3AyX, NPEeIynpekIeHHE BO3MYIIHO-KamedbHbIX HH(ekuuil. Bpen Ttabakoxkypenus,

yHOTpe6J'IeHI/I$I HApPKOTUYCCKUX U NICUXOTPOIIHBIX BCUICCTB. Peanumarus. OxpaHa BOB,HYMHOﬁ CpCabl. Oxazanue nepBoﬁ oMo Ipu MOpaXCHUUN
OpraHoB JAbIXaHUA.

Jlabopamopuvie u npakmuueckue padomaut.

N3mepenue o6xBara rpy/iHOM KIETKU B COCTOSIHUM BJIOXa U BBIIOXA.

Onpenenenne 4acToThl AblXxaHus. BiusHue pa3nnyHbiX GakTOpOB HA YACTOTY JbIXaHUS.

8. IluTaHue U MUIEBAPeHHE

[TuTarenbHble BellecTBa M MUILEBbIe MPOAYyKThl. [luTanue u ero 3Hauenue. [lumeBapenue. OpraHsl NMUIIEBAPEHUS, UX CTPOECHUE U (DYHKIIMH.
®depMeHTHI, UX poJib B nuiieBapeHuu. [lumeBapenre B poToBoil nmojoctu. 3yObl U yxon 3a HUMH. [luieBapeHue B *kelyake, B TOHKOM U B TOJICTOM
KMIIIEYHHKe. BcacblBaHHe NMUTATENBbHBIX BeleCTB. BcacsiBanue BOjbl. [IumieBapuTenbHbIE kKene3bl: NEYeHb M IMOPKEIyI0YHas XKeje3a, UX PoJb B
MUIIEBAPEHUU.

Mukpo61oM 4enoBeka — COBOKYIMHOCTh MHUKPOOPTaHU3MOB, HACEJSAIOIIMX OpraHWM3M 4esioBeka. Perymsuus numeBapeHus. MeToabl n3ydeHus
opranoB numieBapenus. Padots! W.I1. [TaBnoBa.

['uruena nuranus. [IpegynpexxaeHue rIMCTHBIX U KeJyA0YHO-KUIIEYHbIX 3a00JIeBaHUM, MUIIEBBIX OTPaBJIeHUN. BinusHue KypeHus 1 ajJkoroys Ha
MHUILEBAPEHUE.



Jlabopamopnyvie u npakmuueckue paponol.

HccnenoBanue neicTBrs (PepMEHTOB CIIIOHBI Ha KPaxMall.

HaGmonenune neiicTBUS KeTy0YHOTO COKa Ha ONKH.

9. OOMeH BelecTB U NpeBpallieHHe YJHEPTHH

OOMeH BelecTB U MPEBpaIIeHNe SHEPTHH B OpraHu3Me yenoseka. [lnactuueckuii u snepreruueckuii ooMeH. OOMeH BOJbI 1 MUHEPAIBHBIX COJICH.
OOmeH 0eNKOB, YIIIEBOIOB U KUPOB B opranu3Me. Peryismus oOMeHa BeIeCTB U NPEBPAICHHS SHEPTUH.

Butamuns! 1 ux posb i opranu3ma. [locrymienne ButaMuHoOB ¢ numieid. CHHTE3 BUTAMUHOB B OpraHu3Me. ABUTAMUHO3BI ¥ THIIOBUTAMUHO3EI.
CoxpaHeHne BUTAMHHOB B TTHIIIE.

Hopwmsl 1 peskum nutanus. ParmonanbHoe nuTanue — GakTop yKpersieHus 310poBbs. Hapymenne oOMeHa BelecTs.

Jlabopamopuysie u npakmuueckue paoomal.

HccnenoBanue cocTaBa MpoyKTOB ITUTAHHS.

CocraBieHre MEHIO B 3aBUCUMOCTH OT KaJIOPUIHOCTH TTHUIIIH.

CHOCO6I)I COXpaHeHI/Iﬂ BUTAMHWHOB B ITNIIICBBIX HpOZIYKTaX.
10. Koxa

Crpoenue u Gpynkuun koxu. Koxa u e€ npousBoausie. Koxxa u Tepmoperynsanus. BausHue Ha Koxy (akTOpOB OKpy>Karolien cpebl.

3akanuBaHue U ero poisib. CriocoObl 3aKanuBaHus OpraHu3Ma. [ nrueHa Koxu, TirueHnYeckue TpeOoBaHus K Oek1e U 00yBU. 3a00JIeBaHUs KOXKHU
u ux npeaynpexaenus. [Ipodunaktuka u nepsas oMol Ipy TEIVIOBOM U COJIHEYHOM y/apax, 05K0Tax U 0OMOPOKEHUSX.

Jlabopamopuvie u npakmuyeckue padomol.

HccnenoBanue ¢ MOMOLIBIO JIYIIbI TBIIBHOW U JIaJIOHHON CTOPOHBI KUCTH.

Onpenenenre KUPHOCTH Pa3IMUHbIX YYACTKOB KOXKHU JIMIIA.

Onucanue Mep 1o yX0y 3a KOKeH JIMIa U BOJIOCAMU B 3aBUCUMOCTH OT THIIa KOXKHU.

OnucaHre OCHOBHBIX TUTHEHNYECKUX TPeOOBaHUI K OJ€K1€ U 00YBH.

11. Beinenenne

3HadeHUe BBIACIICHHA. OpFaHLI BBIACIICHHUA. OpF aHbl MOYEBBIJCINTEIIFHON CHUCTCMBbI, UX CTPOCHUC U (bYHKI_II/II/I. MI/IKPOCKOHI/I‘{CCKOC CTPOCHUC

nouku. Hedpon. OOpazoBanue moun. Perymsmuss MmodueoOpa3oBaHus W MOYEHCIyCKaHUsA. 3a00JeBaHUsS OPraHOB MOYEBBIICTUTEIHFHON CHCTEMBI, MX
peAyNpexICHHE.

Jlabopamopuvie u npaxmuyeckue padomui.
Omnpenenenre MECTOIOJIOKEHUS MTOYEK (Ha MYJISIKE).
Onucanue Mep mpoPrTakTUKH 00JIe3HEHN TTOYEK.

12. Pa3MHOKeHHE U Pa3BUTHE



Opransl penpoaykiuu, ctpoerre U ¢GyHkiuu. [Tomossie sxene3sl. [TonoBeie kinetku. OmnonorBoperue. BHyrpuyTpoOHOe pasBuTue. Biusane Ha
sMOpHOHaNIbHOE pa3BUTHE (AKTOPOB OKpy»Kartowieil cpenbl. Ponbl. Jlakranus. Poct u pazsutue ped6énka. IlonoBoe cozpeBanue. Hacienopanue npu3HakoB
y uenoBeka. HacnenctBennslie 00sie3HH, UX MIPUUMHBL U IpeaynpexaeHue. Habop xpoMocoM, MoJIoBbIE XPOMOCOMBI, TeHbl. POJIb TeHeTHYeCKuX 3HaHUI
JUTS TTAaHUPOBAHUS ceMbr. MH(beKmu, nepeaaronrecs moJIOBbIM IMyTEM, UX MPOQPHIAKTHKA.

Jlabopamopuvie u npakmuyeckue padomul.

Ornrcanne OCHOBHBIX Mep 10 NMpoduIakTUKe HHPEKITMOHHBIX BUPYCHBIX 3a0oneBanuii: CITN/] u rematwur.

13. Oprasbl 4YyBCTB M CEHCOPHBbIE CHCTEMbI

Opransl 4yBCTB U MX 3HaueHHe. AHanuzatopbl. CeHcopHble cucTeMbl. ['na3 u 3penue. Ontuueckas cuctema riaza. Cerdarka. 3puUTENbHBIE
penenTopsl. 3puTenbHoe BocnpuaTue. Hapyiienus 3peHust u ux npuduHsl. ['uruena speHus.

VYxo u ciyx. Ctpoenue U GpyHKIUU opraHa ciyxa. MexaHusm paboThl CIIyXxoBoro ananu3atopa. CiyxoBoe Bocrpusitiue. Hapymienus ciyxa u ux
npuuuHbl. ['uruena cioyxa.

OpraHsl paBHOBECHSI, MBIIIIEYHOT'O YYBCTBA, OCS3aHUS, OOOHSHUS U BKyca. B3anMomelicTBie CCHCOPHBIX CHCTEM OpPTaHHU3Ma.

Jlabopamopnusie u npakmuyeckue padomaot

OrnpezenieHre OCTPOTHI 3PEHUS Y YEIOBEKa.

N3ydenue cTpoeHus: oprana 3peHus (Ha MyJishKe U BIQXKHOM Ipernapare).

Nzyuenune cTpoeHus oprana ciyxa (Ha MyJIsDKe).

14. TloBeneHue M MCUXUKA

[lcuxuka u moBeneHue yenoBeka. [loTpeOHOCTH M MOTHBHI MoBeAeHHs. ColuanbHas 00YCIOBICHHOCTh MOBENCHHUs deloBeKka. PeduekTopHas
Teopus MoBeAeHU. Briciias HepBHAsI IeATENBHOCTH uenoBeka, padboTsl .M. Ceuenona, W.I1. [TaBnoBa. Mexanu3m oOpa3oBaHUsl YCIOBHBIX Pe(IIEKCOB.
Topmoxenue. Jlunamudeckuit crepeoturt. Posib TopMOHOB B noBeieHnu. HaciencTBeHHbIE M HEHACIIEICTBEHHBIE MTPOTPaMMBI TTOBEJICHUS Y YEJIOBEKA.
[TpucnocoOuTenbHBIN XapaKkTep MOBEACHUS.

IlepBas u BTOpast curHajdbHble cucTeMbl. [lo3HaBarenbHas ACATENHHOCTH MoO3ra. Peub u wmbinieHue. [lamsaTe W BHUMaHHE. DMOIHH.
NuauBuayanbHble OCOOCHHOCTH IJUYHOCTH: CIOCOOHOCTH, TEMIEPAaMEHT, XapakTep, OJapEHHOCTh. THIBI BBICIICH HEPBHOW NEATEIHHOCTH H
temrepamenTa. OCOOEHHOCTH MCUXUKHU YeToBeka. [ uruena Gu3nyeckoro U yMCTBEHHOTO Tpy/a. Pexxum Tpyaa u otasixa. CoH U ero 3HaueHue. [ uruena
CHA.

Jlabopamopusie u npaxmuyeckue padoomaol.

N3yuenune KpaTKOBPEMEHHOM MaMSITH.

Omnpenenenre 00bEMa MEXaHUIECKON U JIOTUUECKOW MaMSATH.

Orenka copMHUPOBAHHOCTH HABBIKOB JIOTHYECKOTO MBIIIICHHUS.

15. YestioBeK M OKpY:KaOIIAs cpeaa



YesnoBek U OKpyKaromas cpesa. DKoJornueckue (HakTopsl U UX JEHCTBUE Ha OPraHU3M YelloBeKa. 3aBUCUMOCTh 3/I0POBbS YEIIOBEKa OT COCTOSIHUS
OKpyXarolen cpenbl. MUKpOKIUMAT XKWIbIX nomenieHuil. CoOmtoieHre mpaBuil MOBEIECHUSI B OKPYXKaloUIeil cpejie, B OMACHBIX U Ype3BbIUAWHBIX
CUTYaIUsIX.

310pOBbE UENOBEKAa KaK COLMAIbHAS LEHHOCTb. (DakTophl, HapylIaollde 30pOBbE: TUIOJMHAMUS, KypeHHE, YIOTpeOJIeHHE allKoroJs,
HapKOTHKOB, HeCOAJTAaHCHPOBAHHOE MUTAHUE, CTPECC. Y KPEIJICHHE 3/I0POBbS: AyTOTPEHUHT, 3aKaJIMBaHUE, ABUTaTeIbHAs aKTUBHOCTb, COaTaHCUPOBAHHOE
nutanue. KynbTypa oTHOLIEHUS K COOCTBEHHOMY 37I0POBbBIO M 3JJ0POBBIO OKpY>Karolux. BeceMupHas opranuzanus 31paBoOXpaHEHUs.

UYenoBek Kak 4acTh Ounocdepbl 3emiid. AHTPOIIOI€HHbIE BO3JEHCTBUS Ha mpupony. YpoOanuzanus. [{usunmuzanus. TexHOreHHblE U3MEHEHHUS B
okpyxaroieit cpeae. CoBpeMeHHBIE IT100aIbHBIE SKOJIOTHYECKHE TPO0IeMbl. 3HAUEHHUE OXPaHbl OKPYKAIOILEN CPeIbl JUIsl COXpPAaHEHHS Y€I0BEYECTBA.



IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUA ITPOI'PAMMBI 110 BUOJIOI'MN HA YPOBHE OCHOBHOI'O OBIIIEI'O
OBPA30OBAHMUS (FA30OBbII YPOBEHB)

OcBocHue ydeOHOro npenmera «buoyiorusi» Ha YpOBHE OCHOBHOTO OOIIEro 0OOpa30BaHHs JIOJDKHO OOECIIEYHTh JOCTHIKEHHE CICIYIOIINX
O6y‘IaIOH_[I/IMI/IC$I JIMYHOCTHBIX, MCTAITPCAMCTHBIX U IMPCAMCETHBIX PC3YJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE Pe3yabTAThl OCBOCHHUS [IPOTrPAMMBI IO OMOJIOTUM OCHOBHOTI'O OOIIET0 00pa30BaHus JOJIKHBI OTPaXKaTh TOTOBHOCTh O0YUaIOLIUXCS
PYKOBOJICTBOBATbCSI CUCTEMOM MO3UTUBHBIX LIEHHOCTHBIX OPUEHTALMN U pacIIMpEeHHUE ONbITa JESTEIIbHOCTH Ha €€ OCHOBE U B MPOIECCE pealn3alluu
OCHOBHBIX HalpaBJIeHUI BOCIIUTATEIbHON JAESITEIbHOCTH, B TOM YHUCIIE B YACTHU:

1) rpa:knaHCcKOro BOCIUTAHUSA:

TFOTOBHOCTh K KOHCTPYKTHMBHOW COBMECTHOW JESATENLHOCTH NP BBINOJIHEHUU HCCIIEIOBAaHUI U MPOEKTOB, CTPEMJIEHUE K B3aUMOIIOHUMAaHUIO U
B3alMOIIOMOLIH;

2) NaTPHOTHYECKOI0 BOCIIUTAHNSA:

OTHOIIEHHE K OMOJOrMH KaK K BaKHOM COCTaBJISIOIIEH KyJIbTYpPbI, TOPAOCTh 3a BKJIAJ POCCUHCKUX M COBETCKMX YUYEHBIX B Pa3BUTHE MUPOBOU
OMOJIOrMYECKON HaYKH;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUS:

TOTOBHOCTB OLICHUBAThH ITOBEACHNUE U TIOCTYIIKH C TO3ULUN HPABCTBEHHBIX HOPM M HOPM 3KOJIOTHYECKON KYJIBTYPHI;

MOHMMaHHE 3HaYMMOCTH HPAaBCTBEHHOT'O aCIEKTa JIEATEIbHOCTH YeIOBEKa B MEUIIMHE U OMOJIOTHH;

4) 3cTeTH4eCKOro BOCIIMTAHUSA:

MMOHMMAaHHE POJIN OMOJIOTHH B (POPMUPOBAHUU ICTETUUYECKOM KYIbTYphl JUYHOCTH;

S) puznyeckoro BocnuTaHusi, GOopMUPOBAHUSA KYJbTYPbI 310POBbSI H IMOLMOHAJIBLHOI0 0JIATONMOTYYHs:

OTBETCTBEHHOE OTHOIIEHNE K CBOEMY 3/I0POBBIO U YCTAaHOBKA Ha 3/I0POBbIi1 00pa3 )kKU3HHU (310POBOE MUTAHUE, COOIIOICHNE TMTUEHUYECKHX ITPaBHIT
1 HOpM, cOalaHCUPOBAHHBIN PEXUM 3aHATHI U OT/IbIXa, peryisipHas Gusndeckas akTUBHOCTB);

OCO3HaHHE TMOCIEICTBUN M HEMpPUATHUE BPEIHBIX MPUBBIUEK (YHNOTpeOJieHHE ajKoroJis, HapKOTUKOB, KypeHHe) W HHbIX (opM Bpena Juis
(U3NIECKOTO U ICUXUYECKOTO 3/10POBbS;

co0JII0/IeHNE TIPaBUII O€30MaCHOCTH, B TOM YHCIJIe HAaBBIKU OE€3011aCHOTO MOBE/ICHUS B IPUPOIHON CperIe;

c(OpMHUPOBAHHOCTH HABbIKA PE(IIEKCHH, YIIPAaBICHHE COOCTBEHHBIM 3MOIIMOHATILHBIM COCTOSTHUEM;

6) TPY10BOT0 BOCIIUTAHUSA:



AKTUBHOE yYaCTHE B PEIICHUU MPAKTHYECKUX 33]1a4 (B paMKax CEMbH, 00pa30BaTeIbHON OPraHU3aIiH, HACEIICHHOTO ITyHKTA, Kpasi) OMOJIOTUYeCKOH
Y DKOJIOTUYECKOM HaIlPaBJIEHHOCTH, HHTEPEC K MPAKTHUECKOMY M3YUEHHIO MPOQECCHii, CBA3aHHBIX ¢ OMOJIOTHEI;

7) 3K0JI0rNYecKOr0 BOCIIMTAHUSA:

OpUEHTAIIMS Ha PUMEHEHHE OMOJIOTMYECKUX 3HAHUN MIPHU PEILLICHUH 3a/1a4 B 00JIaCTH OKPYXKAIOIEH Cpebl;

OCO3HAHHUE IKOJIOTUYECKUX MPOOJIEM U IyTel UX PEIIeHUS;

TOTOBHOCTD K YUaCTHUIO B IIPAKTUYECKON AESITEILHOCTH IKOJIOTMYECKOI HAIIPaBIEHHOCTH;

8) HeHHOCTH HAYYHOT0 TO3HAHUSA:

OopucHTAlIHA Ha COBPCMCHHYIO CUCTEMY Hay4YHBIX HpeI[CTaBJIeHI/If/'I 00 OCHOBHBIX OHMOJIOTHYECKUX 3aKOHOMCPHOCTAX, B3aMMOCBA3AX YCIIOBCKA C
MPUPOIAHOMN U COLMAIILHOM CPENOi;

MMOHUMAaHUE POJIM OMOIOTUYECKOM HayKu B (POPMUPOBAHUN HAYYHOTO MUPOBO33PECHHS,;

pa3BUTHE HAYYHOU JTF0003HATEILHOCTH, HHTEpPECA K OMOJIOTUYECKON HayKe, HABBIKOB HCCIIEIOBATENbCKON AESITEbHOCTH;

9) aganTannu 00y4aoerocsi K N3MeHsIIIHUMCS YCJIOBHAM COUMAIBLHON U MPUPOIHOH Cpebl:

aZICKBaTHas OILICHKA M3MCHAOIINXCA yCJIOBI/If/'I;

MIPUHSATHE pellieHus (MHIMBUyaIbHOE, B TPYIINE) B U3MEHSIOIIUXCS YCIOBUAX HA OCHOBAHMH aHAINM3a OMOJIOTUYECKOM nH(opManuu;

TJTAaHUPOBAHUE JIEHCTBUI B HOBOM CUTYyalll HA OCHOBAHWH 3HAHUHN OMOJIOTMYECKUX 3aKOHOMEPHOCTEH.

METAINIPEIAMETHBIE PE3YJIbTATHI

MeTaHpeI[MeTHBIe PE3YIbTAThl OCBOCHUS ITPOTrPpaMMBEI 11O OMOJIOTUH OCHOBHOTO 06mero O6p330BaHI/I$I, JOJIZKHBI OTpaXXaTh OBJIAACHUC CIICAYOITUMHA
YHUBCPCAJIbHBIMU y‘Ie6HLIMI/I JEUCTBUSIMU:

ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS

1) 6a3oBble JIOrHYecKHe AeiiCTBUS:

BBISIBJISITH M XapaKTEPU30BaTh CYIIIECTBEHHBIE MPU3HAKN OMOIIOTUYECKUX OOBEKTOB (SIBICHUH);

YCTaHABIIMBATh CYIIECTBEHHBIH TMPHU3HAK KiacCH(PHUKAUU OMOJIOTHYECKUX OOBEKTOB (SBJIICHHWM, MPOIIECCOB), OCHOBAHUA JJIsi OOOOIICHUS U
CpaBHEHUsI, KpUTEPUHU TIPOBOJUMOTO aHAIH3A;

C y4€TOM TIPEIOKEHHON OMONOTMYECKON 3a7aud BBISBISATH 3aKOHOMEPHOCTH W MPOTHUBOPEUUS B paccMaTpUBAeMbIX (DakTax U HAOIIOACHUSX,
npeasiaraTh KpUTEPUU AJIs BBISBIICHUSI 3aKOHOMEPHOCTEW U MPOTUBOPEUHNI;

BBIBJIATH 1eUINTH HHOOPMALIUY, JAHHBIX, HEOOXOAUMBIX JIJISl pElIeHUs] TOCTABICHHOM 3a/1a4H;



BBISIBIISITh NIPUYMHHO-CJIC/ICTBEHHbIE CBSI3M IPH HM3YyYCHUH OHOJOTMYECKMX SBJICHUH M TPOIECCOB, J€JIaTh BBIBOJBI C HCIIOJIB30BAaHHEM
NeNYKTUBHBIX U MHAYKTUBHBIX YMO3aKIIIOUEHUH, YMO3AKIIOUEHHI 110 aHAJIOTUH, POPMYIUPOBATH TUIIOTE3bI O B3AUMOCBSI3AX;

CaMOCTOSITENILHO BBIOMPATH CIIOCO0 peleHus: yaeOHOM OM0IOrnyecKoil 3a1a4un (CpaBHUBATh HECKOJIBKO BAPUAHTOB PElIeHHUs], BEIOUpaTh Hanbolee
MOAXOAUINM ¢ yUETOM CaMOCTOSTENBHO BbIIEJIEHHBIX KPUTEPHUEB).

2) 0a30BbIe HccJIe0BaTeIbCKHE e CTBUS:

HCIOJIb30BaTh BOMPOCH! KaK MCCIIEI0BATEIbCKIII HHCTPYMEHT MO3HAHUS,

(dbopMynpoBaTh BOMPOCH], (PUKCHUPYIOIIME Pa3pbIB MEXKAY PEAIbHBIM U >KEIaTeNIbHBIM COCTOSHHUEM CUTYyallud, OObEKTa, U CaMOCTOSITENILHO
YCTAaHABJIMBATh HCKOMOE U JAHHOE;

(dbopMHpOBATh THIIOTE3Y 00 UCTUHHOCTH COOCTBEHHBIX CY)KICHHUU, apTyMEHTHPOBATh CBOIO TIO3UIIMIO, MHEHUE,

MIPOBOAMTH MO CAMOCTOSITEIHLHO COCTABJICHHOMY ILJIaHY HAOIIOJEHUE, HECIOKHBIA OMOIOTUYECKHI SKCIIEPUMEHT, HEOOIbILIOE UCCIIEOBAaHUE 110
YCTaHOBJICHHIO OCOOCHHOCTEH OMOJIOTMYECKOro O00BeKTa (mpoliecca) M3ydeHus, MPUUNHHO-CIEACTBEHHBIX CBS3€d M 3aBHUCUMOCTEH OMOJIIOTMYECKUX
00BEKTOB MEXKIY COOOM;

OLIEHUBATh HA MPUMEHUMOCTH M JOCTOBEPHOCTH HH(OPMAIIHIO, TOJTYYSHHYIO B X0/1¢ HAOIIOICHHSI U KCIIEPHMEHTA,

CaMOCTOSITENIbHO (OPMYIUPOBATh OOOOIICHHS M BBIBOJIBI 110 PE3YNIbTaTaM MPOBEAEHHOTO HAOIIOACHMS, SKCIIEPUMEHTA, BIaJIeTh HHCTPYMEHTAMHU
OLIEHKH JIOCTOBEPHOCTH MOJIY4YE€HHBIX BHIBOJIOB U 0000IIEHUH;

MIPOrHO3UPOBATh BO3MOXHOE JajbHEIIee pa3BUTHE OMOJOTUYECKUX MPOLIECCOB M UX IMOCJIEACTBUS B aHAJIOTMYHBIX WM CXOJHBIX CUTYalUsX, a
TaK)X€ BbIIBUTaTh MPEOI0KEHUS 00 MX Pa3BUTUHU B HOBBIX YCIOBHUSX U KOHTEKCTaX.

3) paGora ¢ nngopmanmeii:

MPUMEHSTh Pa3IUYHbIE METOMAbI, HHCTPYMEHTHI M 3alpOChl MIPH MOUCKE U 0TOOpe Omonorndeckoil MH(OPMAIUK WM JTaHHBIX U3 UCTOYHUKOB C
Y4ETOM MPEIOKEHHON YIeOHOM OMOIOTHYECKOM 3a1a4u;

BBIOMpATh, AHAJTM3UPOBATH, CUCTEMATU3UPOBATh U HHTEPIPETUPOBATH OUOIOTMYECKYI0 HHPOPMAIUIO Pa3IMUHBIX BUAOB U (OPM IPEICTaBICHHUS;

HaXOJUTh CXOJHBIE apTyMEHTHI (MOJITBEPKIAIONIUE WU OMPOBEPraollue OAHY M Ty K€ HJICI0, BEPCHUI0) B Pa3NUYHBIX HH(POPMAIIMOHHBIX
HUCTOYHUKAX;

CaMOCTOSITENIbHO BHIOMPATh ONTUMANIBbHYIO (GOpMY IMpeacTaBiIeHUs HHPOpMaLMKM U WUTIOCTPUPOBATH PellaeMble 3a7aul HECIIOKHBIMHU CXeMaMH,
auarpaMMmaMM, HHOM rpadukoil 1 uX KOMOUHAIUSAMU;

OLIEHUBATh HAIEKHOCTh OMOJIOrMYECKONW HHPOPMALIUH 110 KPUTEPUSM, MTPEI0KEHHBIM YUUTEIEM WIH C(OPMYITMPOBAHHBIM CAMOCTOSITENILHO;

3alIOMHMHATh U CUCTEMATH3UPOBATh OMOJIOTMYECKYIO HH(OpMAIHIO.

KoMMyHHKaTHBHbIE YHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUA

1) oOmenmne:



BOCIIPUHUMATH U (HOPMYIHPOBATH CYXICHUS, BRIPAXKAaTh IMOIMH B MTPOIECCE BHIOJHEHHS TPAKTUYECKUX U Ta00paTOPHBIX padoT;

BBbIpa)kaTh ce0s1 (CBOIO TOUKY 3pPEHUs) B YCTHBIX M IMCbMEHHBIX TEKCTaX;

pacrio3HaBaTh HeBepOalbHbIE CPEJICTBA OOIEHUS, IOHUMATh 3HAYEHNE COLMANIbHBIX 3HAKOB, 3HaTh M PAaCIO3HABATh NPEANOCHUIKY KOH(DIUKTHBIX
CUTyallUi ¥ CMATYATh KOH(IMKTHI, BECTH IIEPETOBOPHI;

MIOHUMATh HAMEPEHUS IPYTUX, IPOSBIATh YBAKHUTEIHHOE OTHOIICHUE K COOECETHUKY U B KOPPEKTHOH (popme hopMyIHpoBaTh CBOU BO3PAKEHUS;

B XOJIe AMaiora U (Win) AUCKYCCHUU 33JaBaTh BOIIPOCHI 10 CYIIECTBY 00CYX1aeMO OMOJIOrNYeCKON TeMbI U BbICKA3bIBaTh MJI€U, HALIEIEHHbIEC Ha
peleHre OMoNIornYecKol 3a1a4K U o iepKaHue 0J1aro)KenaTenbHOCTH OOIIEHUS;

COIOCTABJISAITH CBOU CYXJICHUS C CYXKJACHUSMH IPYTUX YIaCTHUKOB JHAJIOra, OOHAPYKUBATh PA3JIMYME U CXOJCTBO MO3UIIHIA;

MyOJINYHO TPE/ICTABIATH PE3YJIbTAThl BBITOJTHEHHOTO OMOJIOTHYECKOTO OTBITa (IKCIIEPUMEHTA, UCCIICAOBAHMS, TPOCKTA);

CaMOCTOSITENILHO BBIOMPATh (POPMAT BBICTYIUIEHUS C YUETOM 3a/1a4 [IPE3EHTALMH U OCOOCHHOCTE! ayAUTOPUHU U B COOTBETCTBHM C HUM COCTABIIATh
YCTHBIE U ITUCbMEHHBIE TEKCTBI C UCIIOJIB30BAHUEM UIUIFOCTPATUBHBIX MaTEPUAJIOB.

2) coBMecTHas 1eATEJIbHOCTD:

MOHMMATh M HCIIOJB30BaTh NMPEHMYILIECTBA KOMAaHIHONH M WHIMBUAYAJIbHOW pabOTHI MPU PEUICHUH KOHKPETHOW OMOJOrMYecKOW MpoOJIeMBbl,
000CHOBBIBAaTh HEOOXOMMOCTb IPUMEHEHUS I'PYIIIOBBIX (POPM B3anMOJICHCTBUS IPU PELICHNUH MIOCTABJICHHON y4eOHOH 3a/1a4H;

IIPUHUMATH LIE€JIb COBMECTHOM IEATENbHOCTH, KOJUIEKTMBHO CTPOMUTH ACUCTBUA IO €€ NOCTHMIKEHHUIO: PACIPENENATh PO, JOrOBapUBaThCH,
o0CyXIaTh IPOLIECC U PE3YJIbTAaT COBMECTHOM pabOThI, yMETh 00001IaTh MHEHHSI HECKOJIBKUX JIFOJIEH, IPOSBISATH TOTOBHOCTh PYKOBOJUTbH, BHITOIHSTh
MIOPYYEHUS, IOTUNHATHCS;

IUTAHUPOBATh OPTaHU3aIMI0 COBMECTHOH pPabOThI, OMpEeAENsTh CBOIO poiib (C y4ETOM NPEANOYTEHUH M BO3MOXKHOCTEH BCEX YYaCTHUKOB
B3aUMOJICHCTBHS), paclpesleNaTh 33a4l MEXy WICHaMHU KOMaH[bl, Y4acTBOBATh B IPYMNIOBBIX (Gopmax paboThl (00CyxkaAeHus, 0OMEH MHEHUSIMH,
MO3TOBBIE IITYPMBI U UHBIE);

BBITNIOJIHATH CBOIO YacTh pabOTHI, JOCTUTaTh KAYECTBEHHOI'O PE3yJIbTaTa [0 CBOEMY HAIIPaBJICHUIO U KOOPAUHUPOBATH CBOU JEHCTBUS C IPYTUMU
YICHAMHU KOMaH/Ibl;

OLIEHUBATh KaueCTBO CBOETO BKJIaJa B OOMIMHA MPOAYKT MO KPUTEPUSM, CAMOCTOSTENHHO C(HOPMYIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUS,
CpaBHMBATh Pe3yJIbTAaThl C UCXOAHOW 3a/layeil U BKJIAJ Ka)XJO0ro 4YieHa KOMaH[bl B JOCTHKEHHE PE3yNbTaToB, Pa3AeisaTh chepy OTBETCTBEHHOCTH U
MIPOSIBIATH TOTOBHOCTH K ITPEAOCTABICHHUIO OTYETA TIEPET TPYIIION;

OBJIAJIETh CHUCTEMOI YHMBEpCAJbHBIX KOMMYHHKATHBHBIX JEHCTBHH, KoTopas obecneunBaeT C(HOPMHUPOBAHHOCTb COLHUAIBHBIX HABBIKOB H
HMOIMOHAIBHOTO UHTEIUIEKTa 00yJarOIuXCsl.

PerynsiTuBHbIe YyHUBEPCAJIbHbIC Y4eOHbIE 1€ CTBUSA

Camoopranusanus:



BBISIBIIATH TIPOOJIEMBI JUIS PELICHHUS B )KU3HEHHBIX U y4EOHBIX CUTYaUsX, UCIIOJIb3Ys] OMOJIOTHUECKUE 3HAHUS;

OPHEHTUPOBATHCS B PA3JIMYHBIX MOAX01aX NIPUHATHS pelleHUH (MHIUBUAYaIbHOE, IPUHITHE PELICHUS B IPYyIIe, IPUHATHE PELICHUH TPYIION);

CaMOCTOSITEJILHO COCTAaBJIATh AITOPUTM PELICHU 3a7jauil (MM €ro 4acTh), BBIOUPATh CIIOCO0 pelieHus yueOHOH OM0JIOrM4ecKoi 3a1aun ¢ y4éTom
MMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh MIpe/laraéMble BapUaHThl PEIICHUH;

COCTABIIATh IUIAH JEHCTBUN (IUIaH pealu3allid HAMEYEHHOTO AITOPUTMa DPEILICHHUs), KOPPEKTHUPOBATh MPEUIOKEHHBIH aIrOpuT™M € y4ETOM
MIOJTy4YEeHHUs] HOBBIX OMOJIOTMYECKUX 3HAHUHM 00 N3y4aeMOM OMOJIOTHYECKOM OOBEKTE;

Jies1aTh BEIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIIECHUE.

CaMOKOHTPOJIb, SMOLMOHATbHbI HHTE/JIEKT:

BJIAJIETh CITIOCOOAMU CAMOKOHTPOJISI, CAMOMOTHBAINH U Pe(ICKCHH;

JlaBaTh OLIEHKY CUTYallMH U IPeJJIararh IiaH e€ U3MEHEHNUS;

YUUTBIBATh KOHTEKCT U INpPEIBUIECTh TPYIHOCTH, KOTOPbIE MOT'YT BO3HMKHYTb IIPHM PELICHUU Y4eOHOW OMOJIOTMYECKOM 3ajauu, aaanTUpoBaTh
peleHre K MEHSIOIUMCS 00CTOSITeIbCTBAM;

OOBSICHATh TPUYMHBI JTOCTHKECHHUS (HEAOCTIIKEHHS) PE3yJIbTaTOB JESITEIBHOCTH, JaBaTh OICHKY NPHOOPETEHHOMY OMBITY, YMETh HAaXOIUTh
MO3UTHUBHOE B IPOU3OLIEAIIECH CUTYallUH;

BHOCHUTh KOPPEKTUBBI B JIETEILHOCTh HA OCHOBE HOBBIX OOCTOSTENIbCTB, M3MEHUBIIMXCS CHUTyallUd, YCTAaHOBJIEHHBIX OLIMOOK, BO3HMKILIUX
TPYIHOCTEN;

OLIEHUBATh COOTBETCTBUE PE3yJIbTaTa IENN U YCIOBHSIM;

pas3nuyarth, Ha3bIBaTh U YNPABIATH COOCTBEHHBIMHU SMOLIUSAMHU M SMOLUSAMH IPYTHUX;

BBISIBJIATh M aHAJIM3UPOBATh MPUYMHBI AIMOLIHIA;

CTaBHUTH ce0sl Ha MECTO JIPYTOTo YeIOBEKa, IOHMMAaTh MOTHBBI 1 HAMEPEHUS JIPYToro;

PeryanpoBaTh Coco0 BRIPKEHHS SMOLIUH.

IIpunsTHe ceds m aApyrux

OCO3HaHHO OTHOCHUTHCA K APYTOMY YEJIOBEKY, €r0 MHEHHIO;

MIPHU3HABATH CBOE MPaBO Ha OMIMOKY M TaKOe K€ MPaBo JPyroro;

OTKPBITOCTh ce0€ U APYTUM;

0CO3HaBaTh HEBO3MOKHOCTb KOHTPOJIMPOBATH BCE BOKPYT;

OBJIa/IETh CUCTEMON YHUBEPCAIbHBIX y4eOHBIX PETYISTUBHBIX JeHCTBUM, KOTOpas o0ecreuynBaeT pOPMHUPOBAHNE CMBICIIOBBIX YCTAHOBOK JIMYHOCTH
(BHYTpEHHSISI TO3UIIHS] TMYHOCTH ), ¥ )KU3HEHHBIX HABBIKOB JINYHOCTH (YIpaBJICHUS COOOW, CAMOTIUCIUILTNHBI, YCTOMUHUBOTO TTOBEICHIS).



INPEAMETHBIE PE3YJIbTATbBI

[IpenMeTHBIE pe3yabTaThl OCBOCHHUS MIPOrPAMMBI 110 OUOJIOTHH K KOHIlY 00y4YeHHUs 8 5 Knacce:

XapaKTepu30BaTh OMOJIOTHIO KaK HAyKy O KMBOM MPHUPOJIE, HA3bIBATh MPU3HAKU )KUBOT'O, CPABHUBATH OOBEKTHI )KUBOW M HEXKHUBOU MPUPOJIBI;

NEPEYHCIATh UCTOYHUKH OMOJIOTMYECKUX 3HAHHM, XapaKTepHU30BaTh 3HaUeHUE OMOJIOTMUECKUX 3HAHUH [ COBPEMEHHOTO YelloBeKa, mpodeccun,
CBsI3aHHBIE ¢ Onosoruelt (4—5 npodeccuii);

MPUBOJUTH NIPUMEPHI BKJIaga poccuiickux (B ToM uucie B. W. Bepnaackuii, A. JI. UmkeBckuii) U 3apyOeKHBIX (B TOM 4uCiIe ApPHUCTOTENb,
Teodpact, [ unnokpar) yu€HbIX B pa3BUTUE OUOJIOTUY;

MUMETh IPEJICTABICHHE O BAXHEUIINX OMOJIOTMYECKUX IMPOIECCcaX M SBICHUSAX: MUTAHHE, JbIXaHHE, TPAHCIIOPT BEIIECTB, Pa3apakuMOCTh, POCT,
pa3BUTHE, IBIKEHUE, PA3MHOKCHHE;

MPUMEHITh OUOJIOTMYECKHWE TEPMHMHBI U TOHATHSA (B TOM YHCIIE: JKUBbIE Tena, OUOJOTHs, SKOJOTHS, IUTOJOTHS, aHATOMHUS, (U3UOJIOTHUS,
OuosornvecKas CUCTEMaTHKa, KIIETKAa, TKaHb, OPraH, CHCTEMa OpPraHOB, OPTaHU3M, BUPYC, JBIKEHHE, MUTaHHUE, (POTOCUHTE3, IbIXaHHE, BHIJCICHUE,
pa3apakuMoCTh, pOCT, Pa3MHOXKEHHE, pa3BUTUE, Cpeda OOWTAaHUs, NPUPOAHOE COOOLIECTBO, HMCKYCCTBEHHOE COOOIIECTBO) B COOTBETCTBUM C
MOCTABIICHHOM 3a/1a4eil U B KOHTEKCTE;

pa3nuyarh Mo BHEIIHEMY BUAY (M300pakeHUsIM), CXeMaM U OMUCAHUSAM JOS/IEPHbIE U SACPHBIE OPraHU3MBbI, pa3IMYHbIC OMOJIOrMYECKHE OOBEKTHI:
pacTeHusi, >KUBOTHBIX, T'pUObI, JIMIIANHUKY, OaKTepUM, MPUPOJHBIE M HCKYCCTBEHHbIE COOOIIECTBA, B3aMMOCBSI3M OPraHU3MOB B TPUPOJHOM U
HCKYCCTBEHHOM COO00ILIeCTBaX, MpeacTaBuTenei Gpaopsl U hayHbl IPUPOIHBIX 30H 3€MIIH, JaHAIAPTHI IPUPOIHBIE U KYJIbTYpPHBIE,

MIPOBOJIUTH ONMMCAHHE OpraHu3Ma (pacTeHHs, >KMBOTHOIO) MO 33JaHHOMY IIJIaHy, BBIIEIATH CYIIECTBEHHBIE NMPU3HAKU CTPOSHMS U IMPOLECCOB
KHU3HEJIEATEIbHOCTH OPraHU3MOB, XapaKTepPU30BaTh OPraHU3Mbl KaK Teja KUBOW MPHUPOJIbI, IEPEUUCIIATh 0COOEHHOCTH PACTEHUM, )KUBOTHBIX, T'PUOOB,
JUIIAHUKOB, OaKTepUil U BUPYCOB;

pacKpbIBaTh MOHATHE O cpesie 00UTaHus (BOIHOM, HA3eMHO-BO3AYIIIHON, TOYBEHHOW, BHYTPUOPTaHU3MEHHOM ), YCIIOBUAX Cpebl OOUTaHUS;

MPUBOANUTH IPUMEPBI, XapaKTEPHU3YIOLINE MPUCIIOCOOIEHHOCTh OPIraHU3MOB K cpeie OOMTaHus, B3aMMOCBSI31 OPTaHU3MOB B COOOIIIECTBAX;

BBIJICJIATH OTIMYUTEIbHBIC TPU3HAKU MPUPOIHBIX U UCKYCCTBEHHBIX COOOIIECTB;

apryMEeHTHPOBAaTh OCHOBHBIE INpaBWia MOBEIEHUS YeJIOBEKa B MPUPOJIE U OOBSICHATH 3HAUECHHE MPHUPOJOOXPAHHOM NEATENIbHOCTH 4eJIOBEKa,
aHAJIM3UPOBATh II100aJIbHBIE SKOJIOTMYECKHE TPOOIIEMBI;

pacKpbIBaTh POJIb OMOJIOTUU B IPAKTHUECKON AESITEIbHOCTH YEJIOBEKa;

JI€MOHCTPHPOBAaTh HAa KOHKPETHBIX IMpHMEpax CBs3b 3HAHUM OMOJOrMM CO 3HAHMUAMHU IO MaTeMaTHKe, MPEJAMETOB T'YMaHHTApHOIO IIUKIIA,
Pa3IMYHBIMHU BUJAMU UCKYCCTBA;

BBITIOJTHATH MPaKTUYeCKUe paboThl (MOUCK HH(POPMALIMU C UCTIOIB30BAaHUEM Pa3IMUHbIX UICTOYHUKOB, ONTMCAaHUE OpraHU3Ma 110 3aJaHHOMY IIJIaHy)
1 1abopaTopHbie paboThI (paboTa ¢ MUKPOCKOTIOM, 3HAKOMCTBO C Pa3JIMYHBIMU CITIOCOOAMU U3MEPEHUS U CPABHEHUS KUBBIX OOBEKTOB);



MPUMEHSTh METO/IbI Onosoruu (HabI0ACHNE, ONTUCAaHNe, KITacCU(pUKAIH, U3MEPEHNE, SKCIIEPUMEHT): TIPOBOJAUTH HAOIIOIEHHS 32 OpraHu3MaMH,
OIMCHIBATh ONOJIOTHYECKUE OOBEKTHI, IPOLIECCHI U SIBICHUS, BBINOIHATh ONOJOTNYECKUN PUCYHOK U U3MEpEeHHE OMOJIOrHUECKUX 00BEKTOB;

BJIaJIeTh IpHUEMaMU pabOThI C JIyIOH, CBETOBBIM M LIU(POBBIM MUKPOCKOIIAMU IIPU PACCMATPUBAHUU OMOJIOTHYECKUX OOBEKTOB;

coONIOaTh MpaBuia OE30MacCHOTO TPyAa MpU padboTe ¢ yu4eOHBIM U JTAOOPATOPHBIM OOOPYIOBAaHHEM, XUMUYECKOU TMOCYI0M B COOTBETCTBUU C
MHCTPYKLHUSMHU Ha YPOKE, BO BHEYPOUHOU JESATENBHOCTH;

UCIOJIb30BaTh IPU BBINOJHEHUM Y4YeOHBIX 3aJaHUN HAy4HO-NOMYJSIPHYIO JMTEpaTypy IO OHOJIOTHH, CIPAaBOYHbIE MaTepHallbl, PECypChl
WNurtepnera;

CO3/1aBaTh MMCHbMEHHBIE U YCTHBIE COOOIICHH S, UCTIONB3Ysl OHATHIHBIN anmapaT U3y4aeMoro pasjena OHOoIOTHu.

[IpenmeTHbIe pe3ynbTaThl OCBOCHUS IPOTPAMMBI 110 OMOJIOTHH K KOHILY 00y4eHus 6 6 Kiacce:

XapaKkTepu30BaTh OOTAaHUKY KaKk OMOJIOTHYECKYIO HayKy, €€ pa3ziesibl U CBSI3U C APYTMMU HayKaMu U TEXHUKOM;

MIPUBOJIUTH MPUMEPHI BKIIaAa poccuiickux (B ToMm uncie B. B. Jlokyuaes, K. A. Tumupszes, C. I'. HaBammn) u 3apyOeXKHbIX yUEHBIX (B TOM YHCIIe
P. I'yk, M. Manbnuru) B pa3BUTHE HAayK O PACTEHUSX;

MPUMEHSTH OMOJIOTrMYECKHE TEPMUHBI U MOHATHUS (B TOM Uncie: 00TaHUKa, paCTUTENIbHAS KJIETKa, pacTUTEIbHAs TKaHb, OPTaHbl PACTEHUH, CUCTEMA
OpPraHOB PACTEHMs: KOpEHb, MOOEr MoyYKa, JIMCT, BUAOU3MEHEHHBIE OpraHbl, LIBETOK, IUIOJ, CEMs, PACTUTENbHBI OpraHu3M, MUHEpAJIbHOE MUTAHUE,
¢doTocuHTE3, IBIXaHUE, POCT, pa3BUTHE, PA3MHOXKEHHUE, KIIOH, Pa3paXMMOCTbh) B COOTBETCTBHUHU C IMIOCTABJICHHOH 3a/1auell U B KOHTEKCTE;

OINHCHIBATh CTPOEHUE U KHU3HEAESITEIbHOCTh PACTUTENILHOTO OpraHu3Ma (Ha IpHUMepe MOKPHITOCEMEHHBIX MM IIBETKOBBIX): MOTJIOIIEHUE BOJBI U
MUHEpaJIbHOE MUTaHuE, (POTOCUHTE3, JbIXaHHE, TPAHCIIOPT BELIECTB, POCT, Pa3MHOXKEHHUE, Pa3BUTHE, CBSI3b CTPOCHUS BEr€TaTUBHBIX M I'€HEPATHBHBIX
OpPraHOB pacTEeHHH ¢ UX GYHKLUUAMUY;

pas3nuyaTh ¥ OMUCHIBATh KHUBBIE U FrepOapHbIE FIK3EMIUIIPhl PACTEHUH 10 33JaHHOMY IUIaHY, YaCTH PaCTeHUH M0 U300paKeHUAM, CXeMaM, MOJETISIM,
MyJIsKaM, penbeQHbIM Tabaunam;

XapaKTepu30BaTh MPU3HAKK PACTEHMH, YPOBHH OPraHU3allMU PACTUTENBHOIO OpPraHHM3Ma, YacTW PACTEHUM: KIJIETKH, TKaHHW, OpraHbl, CUCTEMBbI
OpPraHoOB, OPTaHU3M;

CpaBHUBATh PacTUTENIbHbIE TKAHU U OPTraHbl PACTEHUN MEXIY COOO0H;

BBINIOJHATh MPAaKTHUUECKUE U J1abopaTopHble paboThl MO MOPQOJOTUU M (U3MOJIIOTUM PACTEHUN, B TOM 4YHcle PabOThl C MHKPOCKOIIOM C
MOCTOSIHHBIMU ((DUKCHPOBAaHHBIMU) M BPEMEHHBIMH MHKpPOIIpENapaTaMy, UCCIIeI0BaTeNIbCKUe paboThl ¢ HUCIOJIb30BAHUEM MPUOOPOB U MHCTPYMEHTOB
¢ poBoii 1abopaTtopuu;

XapaKTepu30BaTh MPOIECCH] JKU3HEAEATEIbHOCTH PACTEHHI: MOTIIOIIEHNE BO/IbI U MUHEpaJIbHOE MUTaHue, (POTOCUHTES, IbIXaHUE, POCT, Pa3BUTHE,
CIOCOOBI €CTECTBEHHOTO M HCKYCCTBEHHOT'O BET€TaTUBHOTO PA3MHOXKEHHUS, CEMEHHOE pa3MHOXKEHHE (Ha IpUMepe MOKPHITOCEMEHHBIX, MITU IIBETKOBBIX);

BBISIBJISITh MPUYMHHO-CIIEICTBEHHBIE CBA3M MEXKIY CTPOEHUEM M (YHKIMSIMHM TKaHEW U OpraHOB PacTeHUM, CTPOCHUEM M KU3ZHEIESATEIIbHOCThIO
pacTeHul;

KJ1acCu(UIIUPOBATh PACTEHHSI U MX YAaCTH 10 Pa3HbIM OCHOBAHUSIM;



OOBSICHATH POJb PACTEHUH B MPUPOJE M SKU3HM YEJIOBEKA: 3HaueHHe (POTOCHMHTE3a B NPUPOAE U B JKU3HU 4YEJOBEKa, OMOIOTHYECKOE U
XO03SICTBEHHOE 3HAUYCHHE BUJAOM3MEHEHHBIX I00OETOB, X031HCTBEHHOE 3HAUEHNE BEr€TATUBHOIO Pa3MHOKEHNUS;

IIPUMEHSATH [10JIy4YCHHbIE 3HAHUS JJIs BBIPALIMBAHUSA U PA3MHOXKCHUS KYJIBTYPHBIX PACTEHUH;

UCIOJb30BaTh METOJBI OWMOJIOTMH: MPOBOJWUTH HAOMIOACHUS 32 PACTEHHSIMM, ONHUCHIBATH PACTEHHS W WX YacTH, CTaBUTh MNpOCTEHIne
OMOJIOTUYECKUE OIBITHI U SKCTIEPUMEHTHI;

coOuroaTh MpaBuila 0€30M1acHOrO TpyzAa MpH paboTe ¢ y4eOHBIM U J1a00OpaTOpHBIM 00OPYAOBAaHHEM, XMMHUUYECKON MOCYIONH B COOTBETCTBUHU C
MHCTPYKLMSAMHU Ha YPOKE U BO BHEYPOUHOH J1€ATEIILHOCTH;

JIEMOHCTPHPOBATh HAa KOHKPETHBIX NPHUMEpax CBs3b 3HAHUH OHMOJIOTMH CO 3HAHHMSIMU 110 MaTeMaTHKe, reorpaduu, TEXHOJIOTHUH, NPEAMETOB
I'YMaHUTApHOT'O IIUKJa, Pa3JIMYHBIMUA BUJIAMU UCKYCCTBA;

BJaJIeTh NpuémMamMu paboTsl ¢ OMoIornyeckoi nHpopmanuen: GopMyIupoBaTb OCHOBAHHUS JUIsS U3BJIEUEHUS U 00001eHs] MHPOPMALIUU U3 IBYX
HCTOYHUKOB, IPeoOpa3oBbIBaTh MH(OPMAIMIO U3 OJHOM 3HAKOBOM CUCTEMBI B APYTYIO;

CO3/1aBaTh MMCHbMEHHBIE U YCTHBIE COOOIECHHMS, UCTIONB3Ys MOHATHIHBIN anmapaT u3y4aeMoro pasjesa OHOJIOTHH.

[IpenmeTHbIe pe3ynbTaThl OCBOCHHS IPOTPAMMEI 110 OMOJIOTHH K KOHILY 00y4eHus ¢ 7 Kacce:

XapaKTepu30BaTh MPUHLUIBI KIaCCU(UKAMM PACTEHUH, OCHOBHBIE CHCTEMATHYECKHUE TPYIIbl PACTEHUH (BOJOPOCIM, MXH, IUIAyHBI, XBOIIH,
NarOpOTHHUKH, TOJIOCEMEHHBIE, ITOKPHITOCEMEHHBIE WIIN I[BETKOBBIE);

MIPUBOJIUTH NMPUMEPHI BKIaga poccuiickux (B ToM uncie H. W. BaBunos, . B. Muuypun) u 3apy6exssix (B Tom uucie K. Jlunnei, JI. ITacrep)
YU€HBIX B pa3BUTHE HAYK O paCTEHUSX, Ipubdax, JIMIIaHUKaX, OaKTepusiX;

INPUMEHATh OUMOJIOTHYECKUE TEPMHUHBI U TOHATHS (B TOM 4Hclie: OOTaHMKa, SKOJIOTUS PACTEHMH, MUKOJOTHs, OAKTEpUOJIOTHS, CHCTEMAaTHKa,
LIapCTBO, OT/EN, Kacc, CeMEeMCTBO, PO, BUI, KU3HEHHAas opMa pacTeHUH, cpea OOMTaHMs, paCTUTEIbHOE COOOIIECTBO, BBICIINE PACTEHU I, HU3ILNE
pacTeHusl, CIOPOBbIE PACTEHUS, CEMEHHbIE PACTEHMsI, BOJOPOCIHU, MXH, IJIAYHbI, XBOLIH, MAIIOPOTHUKHU, FOJIOCEMEHHBIE, IOKPHITOCEMEHHbIE, OaKTepuH,
rpuObl, TUIIAHHUKN) B COOTBETCTBUHU C TIOCTABJICHHOMN 3aJjaueil U B KOHTEKCTE;

pa3nuyaTth U ONHUCHIBATH KUBBIE M TrepOapHble 3K3eMIUIApbl PAacTeHUM, 4acTH PAaCTeHHH MO M300paKeHHsIM, CXeMaM, MOJENSAM, MYJsKam,
penbedHBIM TabnuIaM, IPUOBI IO U300PAXKEHUAM, CXeMaM, MYJIsKaM, OaKTepuH 110 U300paKEeHUsM;

BBISIBJISITH MPU3HAKH KJIACCOB MOKPHITOCEMEHHBIX UJTU IIBETKOBBIX, CEMENUCTB ABYJOJIBHBIX U OJJHOJOJBHBIX PACTEHUH;

OTpEeENATh CHCTEMAaTHYECKOE TIOJIOKEHUE PACTHUTENBHOTO OpraHu3Ma (Ha MpUMepe MOKPHITOCEMEHHBIX, WM IIBETKOBBIX) C IOMOIIBIO
OIPEICNINTEIbHOW KapTOUKH;

BBINOJIHATh NPAaKTUYECKUE U JIabopaTopHble PabOTHl MO CHCTEMATHKE PACTEHHM, MUKOJOTMHM M MUKpPOOHOJOTMH, B TOM 4HCiIE pabOThHI C
MHUKPOCKOIIOM C TOCTOSTHHBIMHU ((PUKCUPOBAHHBIMU) U BPEMEHHBIMU MUKpOIpenapaTaMu, UCCie10BaTeIbckiue padboThl ¢ UCTIOIb30BaHUEM MTPHUOOPOB U
MHCTPYMEHTOB LM (poBoi 1abopaTopuu;

BBIJICJIATH CYIIECTBEHHBIE MPU3HAKU CTPOCHUS U )KU3HEACATEIbHOCTH PacTeHH, OakTepHii, prHOOB, JITUIIAHUKOB;



MIPOBOJIUTH ONKMCAHUE U CPAaBHUBATH MEXIY c000#l pacTeHus, rpulbl, TUIIAHHUKHN, OaKTepHH 0 3aJaHHOMY IUIaHy, JIel1aTh BBIBOJbBI HA OCHOBE
CpaBHEHUS,

ONUCHIBATh YCIOKHEHHE OPTaHU3aLMN PACTEHUH B XO/I€ IBOJIFOLIMU PACTUTEIBHOIO MUpa Ha 3EMIIE;

BBISIBIISATH YEPThI IPUCIIOCOOJICHHOCTH PACTECHHI K Cpejie 0OUTaHMs, 3HAUEHUE SKOJIOTUIECKUX (PaKTOPOB JJIsl paCTCHUH;

XapaKTepu30BaTh PACTUTENBHBIE COOOIIECTBA, CE30HHBIE M IIOCTYNATEIbHbIE M3MEHEHUS PACTHTENBHBIX COOOILIECTB, PACTUTEIBLHOCTh
(pacTUTENbHBII OKPOB) MPUPOAHBIX 30H 3eMJIH;

MIPUBOJAUTH IPUMEPHI KYJIbTYPHBIX PACTEHUN U UX 3HAYCHUE B )KM3HU YEJIOBEKA, IOHMMATh IPUYHUHBI U 3HATh MEPBI OXPaHbl pACTUTEIBHOIO MUpa
3emiu;

pacKpbIBaTh poOJib pacTeHUM, TpUOOB, JMIIAWHUKOB, OaKTepUi B MPUPOJHBIX COOOIIECTBAX, B XO3SHUCTBEHHOW AECATEIHLHOCTU YEIOBEKAa U €ro
MMOBCEHEBHOM KU3HU;

JEMOHCTPUPOBATh HAa KOHKPETHBIX MpHUMEpax CBs3b 3HAHWM MO OMOJOTUU CO 3HAHUSIMHU [0 MaTeMaTuke, (u3ukKe, reorpaduu, TEXHOJIOTHUH,
JUTEpaType, U TEXHOJIOTHH, IPEAMETOB T'YMaHUTAPHOTO LIMKJIA, Pa3IMYHBIMU BUJAAMH HUCKYCCTBA;

WCIIOJIB30BAaTh METOABI OMOJIOTMH: TPOBOJUTH HAOIMIOACHHS 32 PACTCHUSMH, OaKTepUsSMH, rpuOaMH, JTHIIAHHUKAMHU, OMUCHIBATh MX, CTABUTHh
MpOCTEHIINE OMOTOTUUYECKUE ONBITHI U SKCIIEPUMEHTHI;

coOnoaTh MpaBmiia 0e30MacHOro Tpynaa MpH paboTe ¢ y4eOHBIM U J1a0OpaTOpHBIM 00OPYAOBAaHHEM, XMMHUUYECKON MOCYIOM B COOTBETCTBUM C
MHCTPYKUHUSMHU Ha YPOKE U BO BHEYPOUHOU JEATENIbHOCTH;

BIIAJIETh IpUEMaMu paboThI ¢ HHGOpMaIeil: popMyIupoBaTh OCHOBAHUS JIJIsl M3BJICUEHUS U 00001IeHN s HHGOPMAIH U3 HECKOIBKUX HCTOYHUKOB
(2-3), npeoOpa3oBbIBaTh HHGOPMALIHIO U3 OJTHON 3HAKOBOM CUCTEMBIB IPYTYIO;

CO3/1aBaTh MUCHbMEHHBIE U YCTHbIE COOOIIEHUS, HCIIONIb3Ys MOHATUHHBIN anmnapar u3y4aeMoro paszena OMOoJIOrMH, CONPOBOXK/AATh BBHICTYIUIEHUE
Ipe3eHTaluen ¢ y4éToM 0COOEHHOCTEHN ayAUTOPUN 00YHaIOIIUXCSl.

[IpenmMeTHBIE pe3yabTaThl OCBOECHHUS IPOrPaMMBbI 110 OMOJIOTMH K KOHIlY 00y4eHuUs ¢ 8 Knacce:

XapaKTepu30BaTh 300JI0THIO KaK OMOJIOTHUECKYIO HayKy, €€ pa3/ieNbl U CBA3b C IPYTMMHU HayKaMHU U TEXHUKOI;

XapaKTepu30BaTh MPUHIMITEI KITACCU(PUKAILIMU )KUBOTHBIX, BUJI KAK OCHOBHYIO CHCTEMATHYECKYIO KATETOPHIO0, OCHOBHbIE CHCTEMATHYECKHUE TPYIIITbI
KUBOTHBIX (IIpOCTeIINE, KHIIIEYHOIIOJIOCTHBIE, TNIOCKHE, KPYTJIbIE U KOJIbYaThle YEPBU, WIEHUCTOHOTHE, MOJUTFOCKHU, XOPJIOBBIE);

MIPUBOJIUTH IPUMEpPHI BKJIaAa poccuiickux (B ToM uncie A. O. KoBanesckuit, K. M. Ckps6un) u 3apyoexsbix (B ToM uncie A. JleBeHryk, JK. KioBbe,
3. I'ekkenb) y4€HBIX B Pa3BUTHE HAYK O )KUBOTHBIX;

MPUMEHSATH OMOJIOTHYECKHE TEPMUHBI U TIOHATHSA (B TOM YHCJIE: 300JI0T U, SKOJIOTHS )KUBOTHBIX, 3TOJOT U, 11aJ€0300JI0THsl, CHCTEMAaTHKa, IIapCTBO,
THII, OTPAJl, CEMENCTBO, PO, BUJ, )KUBOTHAs KJI€TKa, )KUBOTHAs TKaHb, OpPraH >KMBOTHOT'0, CUCTEMbI OPTaHOB KUBOTHOT'O, )KUBOTHBIN OpPraHU3M, TUTaHUE,
IbIXaHHUe, pOCT, pa3BUTHE, KPOBOOOpAIlEeHNE, BbIJCNIEHUE, ONOpPa, IBUKEHHE, pa3MHOKEHHE, TapTEeHOTeHEe3, Pa3IpakUMOCTh, pediekc, opraHbl 4yBCTB,
MOBEJICHHE, Cpe/ia OOUTAHUS, PUPOTHOE COOOIIECTBO) B COOTBETCTBUH € IIOCTABICHHOMN 3a/1a4eil U B KOHTEKCTE;

pacKpbIBaTh OOIINE MPU3HAKU )KUBOTHBIX, YPOBHU OpraHU3alMy )KMBOTHOTO OpraHu3Ma: KJIETKH, TKAaHU, OPTaHbl, CACTEMbI OPIaHOB, OPraHU3M;



CPaBHHBAThH KUBOTHBIC TKAHU M OPTaHbI )KUBOTHBIX MEXYy COOOM;

OINKCHIBATh CTPOCHHE M >KU3HEAEATEIHHOCTh XMBOTHOIO OpraHH3Ma: OMOpY M JBWKEHHE, MUTAHUE U MUILIEBApPEHUE, JbIXaHUE U TPAHCIOPT
BELIECTB, BbIACIICHUE, PETYIISIIUIO U IOBEJCHHE, POCT, PA3MHOXKEHUE U Pa3BUTHE;

XapaKTepU30BaTh MPOLIECCHI )KU3HEACIATCILHOCTH JKUBOTHBIX M3Y4aeMbIX CHUCTEMATHYECKUX TPYII: ABM)KCHUE, MUTAHUE, ABIXaHHUE, TPAHCIIOPT
BEIIIECTB, BBIACIICHUE, PETYIISIIIHIO, IIOBEJICHUE, POCT, Pa3BUTHE, PA3MHOKEHUE;

BBISIBJISITH IIPUUMHHO-CJIE/ICTBEHHBIE CBSI3U MEXKAY CTPOCHUEM, IKHU3HEACSITENbHOCTbIO U CPeNoil OOMTaHUS KUBOTHBIX M3y4aeMbIX
CUCTEMaTUYECKUX TPYIII;

pa3auyaTh U OMUCHIBATH )KUBOTHBIX N3YYaeMbIX CHCTEMAaTUICCKIX TPYII, OT/ICIbHBIC OPTraHbl M CHCTEMBI OPTaHOB 110 CXeMaM, MOJICIISIM, MYJISKaM,
penbedHBIM TabaUIIaM, MPOCTEHIIINX — IO H300PKEHUSIM;

BBISIBJISITH MPU3HAKH KJIACCOB YWICHHUCTOHOTUX U XOPJIOBBIX, OTPSIIOB HACEKOMBIX U MJICKOIUTAIOIINUX;

BBITIONTHSATH MPaKTUYECKHE U TabopaTopHble paboThl 0 MOPGHOIOTUH, aHATOMHH, (PU3HOJIOTUH U MOBEJACHHUIO KUBOTHBIX, B TOM YHCIIe pabOThI C
MHUKPOCKOIIOM C TIOCTOSTHHBIMU ((PUKCUPOBAHHBIMU) U BPEMEHHBIMU MHUKPOTIpENIapaTaMu, HCCIICIOBATEIbCKIE PAOOTHI ¢ UCIIOIh30BAaHUEM MTPHOOPOB U
HMHCTPYMEHTOB LM (poBoii 1abopaTopuu;

CpaBHUBATH MPEACTABUTENCH OTAETbHBIX CHCTEMAaTUYECKUX IPYII )KUBOTHBIX U JIENaTh BHIBOJIBI HA OCHOBE CPaBHEHUS,

KJ1acCU(UIIUPOBATH )KUBOTHBIX HA OCHOBAHUU OCOOCHHOCTEH CTPOCHHS;

OIMCHIBATH YCIIOKHEHHE OpraHU3aIliy )KHBOTHBIX B X0JI€ YBOJIIOIIMH XKUBOTHOTO MHUpa Ha 3eMIIe;

BBISIBJISITH YEPTHI MIPUCITOCOOIEHHOCTH KUBOTHBIX K Cpejie OOUTaHMsI, 3HAYCHHUE YKOJIOTHYECKUX (PAKTOPOB VIS )KUBOTHBIX;

BBISIBJISITH B3aUMOCBSI3U )KHBOTHBIX B IPUPOJIHBIX COOOIECTBAX, SN MUTAHUS;

yCTaHABIMBATh B3aUMOCBSI3H JKUBOTHBIX C PACTEHUSMU, TPUOAMU, JTUITATHIUKAMU 1 OaKTepHSIMH B PUPOIHBIX COOOIIECTBAX;

XapaKTepU30BaTh )KUBOTHBIX MPUPOTHBIX 30H 3€MJIM, OCHOBHBIC 3aKOHOMEPHOCTH PACIPOCTPAHEHUS )KHBOTHBIX TIO TUIAHETE;

PacKphIBaTh POJIH )KUBOTHBIX B IPUPOTHBIX COOOIIECTBAX;

PacKpbIBaTh POJIb TOMAIIHUX M HEMTPOIYKTHUBHBIX KUBOTHBIX B )KU3HH YEJIOBEKA, POJIb MPOMBICIOBBIX dKUBOTHBIX B XO3SHCTBEHHON JAESITETHHOCTH
YeNIOBEKa U €r0 MOBCEAHEBHON KU3HU, OOBSICHITH 3HAUCHUE JKUBOTHBIX B MPUPOJIE W KU3HU YETIOBEKA;

UMETh TIPEJICTABIICHUE O MEPOIIPHUATHAX MO0 OXpaHe )KHBOTHOTO MUpa 3eMIIH;

JIEMOHCTPHPOBATh Ha KOHKPETHBIX MTPUMEPaxX CBSI3b 3HAHHH M0 OMOJIOTUN CO 3HAHUSAMH 110 MaTeMaTHKe, PU3UKe, XUMHUH, reorpaduu, TEXHOJIOTHH,
MPEeIMETOB TYMaHUTAPHOTO LIUKIIOB, PA3TUYHBIMU BHIaMU UCKYCCTBA;

UCIOJIb30BaTh METOABl OMOJIOTHHU: MPOBOJIUTH HAONIONCHUS 32 KUBOTHBIMHU, OMHICHIBATH JKUBOTHBIX, UX OPTaHBl U CHCTEMBI OPTaHOB; CTaBHUTH
MPOCTEUIINE OMOJIOTHYECKUE OTBITHI H SKCIIEPUMEHTHI,

coOmro1aTh mpaBmiIa 6€30MacHOro TpyAa MpU padoTe ¢ yueOHBIM U JIAOOPaTOPHBIM 00OPYIOBAaHHWEM, XUMUUECKOW TOCYAOW B COOTBETCTBUU C
WHCTPYKIMSMHU HA YPOKE U BO BHEYPOUHOU JCSITEILHOCTH;



BJIaseTh npuémamu paboTsl ¢ uH(pOpMaIHen: GOpMyIUpOBaTh OCHOBAHMSA Ul W3BIICUEHUS M 0000meHnss nHpopMau U3 HECKOIbKUX (3—4)
MCTOYHUKOB, MPeoOpa30oBbIBaTh MH(OPMALIUIO U3 OAHON 3HAKOBOM CHCTEMBI B IPYTYIO;

CO3/1aBaTh MUCHbMEHHBIE U YCTHBIE COOOIIEHUS, UCTIONb3Yys MOHATHIHBIN anmapaTr u3y4aeMoro pasjena OWOJIOTUH, CONTPOBOXAATh BHICTYILUICHHE
Ipe3eHTaIHel ¢ y4€TOM 0COOEHHOCTEH ayTUTOPHH 00yUYarOIIUXCSL.

[IpenmeTHbIe pe3ynbTaThl OCBOCHUS IPOTPAMMBI 110 OMOJIOTHH K KOHILY 00ydeHus 6 9 knacce:

XapaKTepu30BaTh HAYKH O YelloBeKe (aHTPOMOJIOTUIO, aHATOMUIO, (PU3UOJIOTHIO, MEAUIIMHY, TUTHEHY, YKOJIOTHUIO YEIOBEKa, MCUXOJOTUIO) U HX
CBSA3U C IPYTUMH HAYKaMH U TEXHUKO;

OOBSICHATH TIOJI0KEHUE YEIIOBEKA B CHCTEME OPIaHUYECKOTO MHPA, €ro MPOUCXO0XKICHUE, OTIMYHUS YEIIOBEKa OT )KUBOTHBIX, IPHCIIOCOOIEHHOCTD K
Pa3IMYHbBIM 3KOJOTUYECKUM (PaKTOpaM (UeIOBEUECKUE pachl U aJalITUBHbIE TUIIBI JIIOJIEH ), POJICTBO YEIOBEYECKUX Pac;

MIPUBOJUTH MMPUMEPHI BKIaaa poccuiickux (B Tom uucie M. M. Ceuenos, U. I1. [TaBnos, . . Meunukos, A. A. Yxtomckuii, I1. K. AHOXuH) 1
3apyOexHbix (B Tom uucine Y. I'apseit, K. bepnap, JI. Ilactep, Y. [lapBuH) y4€HbIX B pa3BUTHE NPEICTABICHUN O MPOMCXOXKICHHH, CTPOCHUH,
KHU3HEESATEIIbHOCTH, IOBEJIEHUH, SKOJIOTUH YEJIOBEKA;

MPUMEHATh OMOJIOTHYECKHE TePMUHBI M TIOHATHUS (B TOM YHUCIIE: IIUTOJIOTHUS, THCTOJIOTHS, aHATOMHUSI YeJlOBeKa, (PU3MNOJIOTHS YellOBeKa, TUTHEHa,
aHTPOTOJIOTHUS, SKOJIOTHS YelIoBeKa, KIeTKa, TKaHb, OpraH, CUCTEMa OPraHoOB, MUTAHUE, JbIXaHHUEe, KPOBOOOpallleHuEe, 0OMEH BEUIECTB U MPEeBpaICHHE
SHEpIUH, ABMKEHHE, BbIJICIIEHUE, POCT, Pa3BUTHE, TOBEIEHUE, Pa3MHOXKEHUE, Pa3IPaXXKUMOCTb, PETYJISAIMs, TOMEOCTa3, BHYTPEHHSS cpelja, UMMYHHUTET)
B COOTBETCTBHUHM C MOCTABJICHHOW 3aja4€il U B KOHTEKCTE;

MIPOBOJMTH OMMCAHKE 110 BHEITHEMY BUY (M300paxKeHHI0), cxeMaM OOIIMX MPU3HAKOB OpraHW3Ma YeloBeKa, YPOBHEH €ro opraHu3aliu: KIeTKH,
TKaHU, OpraHbl, CHCTEMbI OPraHOB, OPTaHU3M;

CPaBHUBATH KJIETKM PA3HbIX TKaHEH, IPYII TKAHEH, OpraHbl, CHCTEMBI OPTaHOB YEJIOBEKA; MPOIIECCHl )KU3HEAEATEIbHOCTH OpraHu3Ma 4ejIoBeKa,
JIeNIaTh BBIBOJIbI HA OCHOBE CPaBHEHUS;

pasnuyaTh OMOJIOTUYECKU aKTUBHBIE BEIIECTBA (BUTAMUHBI, (JEPMEHTHI, TOPMOHBI ), BBISBIISATH UX POJIb B ITpoliecce 0OMEHa BEILIECTB U ITPEBPAILLIEHUS
SHEPIUH;

XapaKTepu30BaTh OMOJOTMUECKUE MPOILECChl: OOMEH BELIECTB U IMPEBpAlleHUEe YHEPTUH, MUTAaHUE, JIbIXaHHe, BbIIEIEHUE, TPAHCIIOPT BEIIECTB,
JBUKEHHE, POCT, PEryNsus QyHKINNA, UMMYHUTET, TOBEACHHUE, Pa3BUTHE, PA3MHOKEHUE YETIOBEKa;

BBISIBJISITH IPUUMHHO-CJIE/ICTBEHHBIE CBSI3U MEXKy CTPOCHHEM KJIETOK, OPraHOB, CUCTEM OpPraHOB OpPTaHM3Ma YeJoBeKa U UX (PYHKUUAMHU, MEKIY
CTPOEHHUEM, KHU3HEIEATENLHOCTBIO U Cpe/loi OOMTaHUS YETIOBEKa;

MPUMEHATH OMOJOTMYECKHE MOJIENHN JJIS BBISIBJICHUS 0COOEHHOCTEH CTpOeHUS U (PYHKIIMOHUPOBAHHSI OPTraHOB M CUCTEM OPTaHOB YEIIOBEKa,

OOBACHATH HEMPOTYMOPAIbHYIO PETYJISALNIO MTPOLIECCOB KU3HEIEATEIbHOCTH OPTaHu3Ma YeJlOBEKa;

XapaKTepu30BaTh W CpPaBHUBATh O€3yCIIOBHBIE M YCJIOBHBbIE pe(IeKChl, HACIEACTBEHHbIE U HEHACJIEJCTBEHHBbIE MPOTpamMMbl IOBEICHUS,
0COOEHHOCTH BBICIICH HEPBHOM JEATEILHOCTH YEJIOBEKA, BUIbI MOTPEOHOCTEH, MaMsITH, MBIIIJICHUS, PEYd, TEMIIEPAMEHTOB, YMOLIUH, CHA, CTPYKTYPY
(YHKIIMOHATBHBIX CHCTEM OpPraHW3Ma, HAIIPABJIICHHBIX HA JIOCTHKEHUE TIOJIE3HBIX PUCIIOCOOUTENBLHBIX PE3YyIbTATOB;



pa3nuyaTth HAcCJIEACTBEHHBbIE M HEHACIEICTBEHHBbIC (MH(EKIMOHHBbIC, HEMH(EKIMOHHBIE) 3a00JIeBaHUS YEIOBEKA, OOBACHATH 3HAYCHHE MEp
npoGUIAKTUKY B IPEAYNPEKICHUH 3a00J€BaHUN YEI0BEKa;

BBINOJIHATh MPAKTUYECKUE U JabopaTopHble paboThl 10 MOP(HOIOTrUY, aHATOMHUHM, (PU3NOJOTUH U MOBEICHUIO YEJIOBEKA, B TOM YHUCIIE pabOThI C
MHUKPOCKOTIOM C MOCTOSHHBIMH ((PMKCHPOBAHHBIMU) U BPEMEHHBIMHA MHKPOIIpETapaTaMu, UCCIIEI0BATENIbCKHUE pabOThI ¢ UCIOIB30BAHUEM MTPUOOPOB U
MHCTPYMEHTOB IIU(PPOBOH J1aOOpaTOpUH;

pelaTh KayeCTBEHHbIE M KOJIMYECTBEHHBIE 3a]laud, UCIOJIb3Ys OCHOBHbBIE ITOKA3aTeNM 3/10pOBbsS YENIOBEKa, IMPOBOJUTH PAacUYEThl U OLIEHUBATh
MIOJTyYEHHbIE 3HAaYCHUS;

apryMEHTHPOBAaTh OCHOBHBIC NMPHHIMUITBI 3I0POBOTO 00pasa KM3HH, METOMABI 3aIIUTHl U YKPEIUICHHs 3/0pOBBS YEIOBEKa: COATaHCHPOBAHHOE
MUTAaHUE, COOJIIOJICHUE MPABHUJI JIMYHON THTHEHBI, 3aHATHA (PU3KYIBTYPO M CIOPTOM, pallOHaJIbHAs OpTaHU3aIys TpyJda U MOJHOIEHHOTO OTIbIXa,
MO3UTHBHOE YMOLMOHAIBHO-TICUXUYECKOE COCTOSTHUE;

UCIOJIb30BaTh NMPUOOPETEHHbIE 3HAHUS U yYMEHMs Ul COOJIIOJICHMs 3I0POBOTO 00pa3a >KM3HHU, COAJaHCHPOBAHHOI'O NMHUTAHUS, (HU3NYECKOH
aKTUBHOCTH, CTPECCOYCTOMUNBOCTH, JUIsl UCKIIFOUEHUS BPEHBIX MPUBBIYEK, 3aBUCUMOCTEN;

BJIaIETh NpHUEMaMU OKa3aHMsI NMEpPBOM IOMOIIM YEJIOBEKY NpU MOTEpPE CO3HAHMSI, COJHEUYHOM U TEIJIOBOM YAape, OTPaBJIEHUH, YTOIUIEHUH,
KpPOBOTEUEHHH, TPaBMaX MATKHX TKaHEH, KOCTEH cKeseTa, OpraHoB UyBCTB, 0)KOTaX U OTMOPOKEHUSIX;

JEMOHCTPUPOBATh HA KOHKPETHBIX NPUMEPAX CBA3b 3HAHUI HAYK O YEJIIOBEKE CO 3HAHUAMU IIPEIMETOB €CTECTBEHHO-HAYYHOI'O U TYMaHUTapHOIO
LUKJIOB, Pa3JIMYHbIX BUJIOB HCKYCCTBA, TEXHOJOTUHU, OCHOB 0€30IaCHOCTH )KU3HEAEATEIbHOCTH, PU3NUECKON KYIbTYpBI;

HCIOJIb30BaTh METOJIbI OMOJIOTUU: HA0JI0/1aTh, U3MEPSTh, ONMUCHIBATH OPraHU3M YEJIOBEKAa U IPOLIECCHl €ro YKU3HENEATEeIbHOCTH, POBOJUTH
MPOCTENIIINE UCCIIEI0OBaHNsl OPraHN3Ma YeIOBEKa U OOBACHATD UX PE3yIbTaThl;

coOoaTh MpaBuiia 0e30MacHOro Tpynaa MpHu paboTe ¢ y4eOHBIM U J1a0OpaTOpHBIM 00OPYAOBAaHHEM, XMMHUUYECKON MOCYIOM B COOTBETCTBUM C
MHCTPYKLHUSMHU Ha YPOKE U BO BHEYPOUHOU J€ATEIbHOCTH;

BIaIeTh npuéMamu paboTel ¢ uHbopMaluei: GopMyIHMpoBaTh OCHOBAHUS JJISl U3BJICUEHUS U 0000IIeHUs] MHPOPMALMU U3 HECKOJbKUX (4-5)
HCTOYHHKOB; IPeo0pa30BbIBATh MHPOPMALIUIO U3 OAHOMN 3HAKOBOI CUCTEMBI B JPYTYIO;

CO3/1aBaTh MUCHbMEHHBIE M YCTHBIE COOOIIECHHUS, UCIIONIb3Ys MOHATUHHBIN anmapar U3y4eHHOro pasjena OMOJIOTHH, CONPOBOXK/IATH BBICTYIIICHHE
npe3eHTaluen ¢ y4éToM 0COOEHHOCTEHN ayAUTOPUH 00YHaIOIIUXCSl.



TEMATHYECKOE INTAHUPOBAHMHE c yyerom padouye nporpaMMbl BOCIIMTAHUSA

5 KJIACC
KoanuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Ne n/m Kontpoabnsie IlpakTuueckue
NpOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcbl
1 buonorus — Hayka 0 )KUBOM IPUPOJE 4 Bubmmorexa HOK
https://m.edsoo.ru/7f413368
2 Mertoabl u3ydeHus KUBOU IPUPOABI 4 1 bubmmorexa [OK
https://m.edsoo.ru/7f413368
3 Opranu3mMbl — TeJa )KUBOU MPUPOLBI 10 1.5 bubmroreia LIOK
https://m.edsoo.ru/7f413368
bu6mmoreka IIOK
4 OpranusMmel U cpesia OOUTaHUs 6 0.5 hitps://m.edsoo.ru/7f413368
bu6nunorexa LIOK
. Hpupoztibie coobmectsa 0 0> https://m.edsoo.ru/7f413368
6 JKuBas nmpupona u 4eI0BeK 3 Bubmmorexa HOK
https://m.edsoo.ru/7f413368
7 PesepBHOe Bpems 1 bubmmorexa LOK
https://m.edsoo.ru/7f413368
OBULIEE KOJIMYECTBO YACOB I10 34 0 35

[TPOTPAMME




6 KJIACC

I[TPOTPAMME

KonuyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Ne i/m Konrpoabnusie IIpakrnyeckue
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
| PacTie S ODIAHIS g L5 bubnunoreka LIOK
TUTEBHBIN OPTaHU3M .
. P hitps://m.edsoo.ru/7f4148d0
) CtpoeHue u MHOrooOpasue 11 35 bubnnorexa [JOK
MOKPBITOCEMEHHBIX PACTCHUI ' https://m.edsoo.ru/7f4148d0
3 KusHenesaTenbHOCTh pacCTUTEIBLHOTO 14 3 Bu6moteka [JOK
Opranu3ma https://m.edsoo.ru/7f4148d0
4 p | bubnunoreka LIOK
CICPBHOE BpeNA hitps://m.edsoo.ru/7f4148d0
OBLIEE KOJIMYECTBO YACOB I10 34 0 3




7 KJIACC

KosunuecTBO 4acos DJIeKTPOHHbBIE
HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Ne i/m Konrpoabnusie IIpakrnyeckue
NpOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
1 CucreMaTuuecKme bl PACTEHUN 19 4.5 bubmorexa HOK
IPYHIELP ' https://m.edsoo.ru/7f416720
2 Pa3Butue pactuTenbHOro MUpa Ha 3eMiie 2 bubmmorexa [OK
P P https://m.edso0o.ru/7f416720
3 PacTenns B mpupoOIHBEIX COOOIIIECTBAX 3 bubmorexa HOK
PHPOA H https://m.edsoo.ru/7f416720
4 Pacrenus u yemoBek 3 bubmorexa HOK
https://m.edsoo.ru/7f416720
bu6nunorexa LIOK
r I I .b 7 2
> pubpt. Jlnmaiinmk. baxrepun https://m.eds00.ru/7f416720
OBHIEE KOJIMYECTBO YACOB I1O
1 34 0 6.5

I[TPOTPAMME




8 KJIACC

Kouu4vecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Ne i/m Konrpoabnusie IIpakrnyeckue
NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI pecypenr
. bubnuorexa LIOK
1 AMBOTHEII OpraRi3M 4 05 https:/m.edsoo.ru/7f418886
) CtpoeHue U KU3HEACATEIbHOCTD 12 3 bu6nmorexa LIOK
OpraHu3mMa >kKMBOTHOTO https://m.edsoo.ru/7f418886
3 OCHOBHBIE KaTErOPUU CUCTEMATUKHU | bubmmoreka [JOK
JKMBOTHBIX https://m.edsoo.ru/7f418886
4 OIHOKJIETOYHBIE )KUBOTHBIE - MPOCTEHTITNE 3 1 bubmorexa LIOK
https://m.edsoo.ru/7f418886
5 MHOTOKJIeTOYHbIE )KUBOTHBIE. ’ | bu6nunorexa LIOK
KumeunomnoaocTHEIe https://m.edsoo.ru/7f418886
bu6mmoteka IIOK
6 [Inockue, Kpyrible, KOJIbpYaThIE YEPBU 4 1 https://m.edS(])_E).ru/7f418886
7 YUneHucToHOTHE 6 1 bubamorexa LOK
https://m.edsoo.ru/7f418886
bubnunorexa LIOK
8 Moumiockn 2 0.5 https://m.edS(I)_E).ru/7f418886
9 Xopiossie 1 but6mmorekxa [IOK
https://m.edsoo.ru/7f418886
but6mmoreka [IOK
10 PeiGet 4 : https://m.edscL)](i).ru/7f41 8886
11 3eMHOBOIHEIE 3 bubmorexa HOK

https://m.edsoo.ru/7f418886




bub6nmoreka [IOK

12 Hpecubikaroecs 3 https://m.eds0o.ru/7f418886
bu6nmoreka [IOK
13 Tt 4 ! https://m.edso0.ru/7f418886
bubnunoreka LIOK
14 Muekonurasone 7 ! https://m.edsoo.ru/7f418886
bubnuoreka [IOK
15 p 4 05
a3BHTHE JKUBOTHOTO MHPA Ha SeMIe https://m.eds00.ru/7f418886
16 K 5 3 bubnuoreka [{OK
HBOTIHHE B HPHPOAHBIX COODIIECTRAX https://m.edsoo.ru/7f418886
17 JKvBOTHBIE U UEIOBEK 3 bubmorexa HOK
https://m.edsoo.ru/7t418886
13 p BHOE BOEMS ) bubnuoreka [IOK
C3CPBHOC Bpe https://m.edsoo.ru/7f418886
OBIIEE KOJJMYECTBO YACOB IO 8 s

I[TPOTPAMME




9 KJIACC

Koau4vecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Ne i/m Konrpoabnsie IIpakrHyeckue
NMPoOrpaMmblI Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI

pecypchl

1 YenoBeKk — OMOCOLUAIBLHBIA BUL 3 bubmorexa HOK
https://m.edsoo.ru/7f41aa8c

2 CrpykTypa opranu3mMa 4eioBeka 3 1 bubmrorexa LIOK
https://m.edsoo.ru/7f41aa8c

3 HeiiporymopanbHast peryssius 8 0.5 brbmmorexa [OK
https://m.edsoo.ru/7f41aa8c

4 Omnopa u 1BUXKEHUE 5 2 Bubmmorexa HOK
https://m.edsoo.ru/7f41aa8c

5 BnyTtpenHss cpena opranuzma 4 0.5 Bubmmorexa HOK
https://m.edsoo.ru/7f41aa8c
bubmmoreka IIOK

6 Kposoobparuere 4 = https://m.edsoo.ru/7f41aa8c
bu6mmoreka IIOK

L Hoixarne 4 ! https://m.edsoo.ru/7f41aa8c

8 [Iutanue u nuieBapeHue 6 1 bubmorexa HOK
https://m.edsoo.ru/7f41aa8c

9 OOMeH BelecTB U MpeBpaIieHrue YHEPTur 4 1.5 bubmmorexa LOK
https://m.edsoo.ru/7f41aa8c
but6mmoreka [IOK

10 Koxa > 2 https://m.edsoo.ru/7f41aa8c

11 Brinenenune 3 1 bubmorexa HOK

https://m.edsoo.ru/7f41aa8c




bu6nmoreka [IOK

12 P 5 0.5
A3MHOYKCHHC 1 pa3BHTHE https://m.edsoo.ru/7f41aa8c
bu6nmoreka [IOK
13 Opranbl 4yBCTB U CEHCOPHbBIE CHCTEMBI 5 1.5 https://m.edsoo.ru/7f41aa8c
bubnunoreka LIOK
14 II 1
OBC/ICHHC I TICHXHKA 6 https://m.edsoo.ru/7f41aa8c
15 Ye1oBeK U OKpYKAIOIIas cpeaa 3 bubmmorexa [OK
Py st cpelt https://m.edsoo.ru/7f41aa8c
OBIIEE KOJIMYECTBO YACOB I1O 68

I[TPOTPAMME
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