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Pabouas nporpaMma 1o OHOJIOTHH Ha ypOBHE OCHOBHOTO 00I[ero 00pa3oBaHus COCTaBJIeHa Ha OCHOBE TpeOoBaHuil K pe3yabTaTaM OCBOCHUS
OCHOBHOU 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOTO 00I1Iero 00pa3oBaHus, MPEICTaBICHHBIX B De/iepabHOM rocy1apcTBEHHOM 00pa30BaTeIbHOM
CTaH/IapTe OCHOBHOTO 00I11ero oopa3oBanus, a Takke [IpuMepHO# mporpaMMbl BOCITUTAHHSL.

HOACHUTEJIbBHAA 3AIIUCKA

JlanHast mporpamma o OUOJI0THH OCHOBHOTO 001Iero 0Opa3oBaHus pa3paboTaHa B COOTBETCTBUH C TPEOOBaHUSIMU 0OHOBIEHHOTO DenepanbHOTO
roCyJapCTBEHHOTO 00pa30BaTeIbHOTO CTaHAapTa 0CHOBHOTO ob1ero oopazoanus (PI'OC OO0) u ¢ yuérom [IpumepHoit OCHOBHOM
00pazoBaTesbHOM MTporpaMmMbl 0CHOBHOTO o01iero oopazosanus (IIOOIT OOO0).

[Tporpamma HampaBieHa Ha (GOpPMUPOBAHHUE €CTECTBEHHO-HAYYHOHW IPaMOTHOCTH YUAIIUXCSI U OPTaHU3AIUI0 H3y9YeHUsT OMOJIOTHH Ha
NesITeIbHOCTHOM OCHOBE. B mporpamme yduThIBaroTCS BO3MOXKHOCTH NpeameTta B peanusanuu Tpedoanuit ®I'OC OOO k miiaHupyemMbIM,
JMYHOCTHBIM M METANPEMETHBIM pe3yibTaTaM 00y4YeHHs, a TAKXKe peaTu3aIis MeKIPEIMETHBIX CBI3€H €CTECTBEHHO -HAYIHBIX YICOHBIX MTPEIMETOB
Ha ypOBHE OCHOBHOTO 00111ero 00pa3oBaHusl.

B mporpamme onpenensroTcss OCHOBHBIE IIETH N3yUeHHsI OMOJIOTHH Ha YPOBHE OCHOBHOTO OOIIEr0 00pa30BaHMsI, TUIAHUPYEMbIEC PE3YyITbTaThI
OCBOEHHS Kypca OMOJIOTUH: JINYHOCTHBIE, METANPEAMETHBIE, TPEIMETHBIE.

OBIIAA XAPAKTEPUCTHUKA YYEBHOI'O IPEJIMETA «bHOJIOI'US»

VYueOuslii npeamet «buosiorus» pa3BUBaeT MPEACTaBICHUS O TTO3HABAEMOCTH >KUBOM MPUPOIBI U METOaX €€ MO3HAHUS, OH MTO3BOJISIET
chopMUPOBATh CUCTEMY HAyYHBIX 3HAHUH O )KUBBIX CUCTEMaX, YMEHHUS UX MOJIy4aTh, IPUCBAUBATh U IPUMEHSTH B )KU3HEHHBIX CUTYaI[UX.

buonoruueckasi moAroToBka ooecrneynBaeT MOHUMaHHe 00Y4alOIIMMHUCS HaYYHBIX MPUHLUIIOB Y€JI0BEYECKOH IeATEIHHOCTH B IPUPO/IE,
3aKJIaJIbIBA€T OCHOBBI SKOJIOTUYECKOU KYJIBTYPBI, 3J0pPOBOr0 00pa3a >KU3HH.

HOEJINX U3YYEHUSA YYEBHOI'O IIPEAMETA «bHOJIOI'US»

HGHHMI/I HU3YUYCHHUA OHOJIOTHHY Ha YPOBHE OCHOBHOI'O 06mero O6paSOBaHI/I$I SABJIAOTCA:

q)OpMI/IpOBaHI/IC CHCTEMBI 3HaHHH O IMIPpHU3HAKax U MpoHecCax KU3HCACATCIIbHOCTH OMOJIOTHYECKUX CUCTEM Pa3HOI0 YPOBHA OpraHu3alnu,
q)OpMI/IpOBaHI/IC CHCTEMBI 3HaHUH 00 0COOEHHOCTAX CTPOCHHUA, KUZHCACATCIBHOCTH OPraHnu3Ma 4€JI0BCKa, YCIIOBUAX COXPAHCHUA €TI0 3J0POBbS;
(I)OpMI/IpOBaHI/Ie YMCHI/Iﬁ MMPUMCHSATD MCTOIbI OMOJIOTHYCCKOM HAyKU IJId U3YYCHUA OMOJIOTHYECKUX CHUCTCM, B TOM YHUCJIC U OpraHr3Ma YCJIOBCKA;
(I)OpMI/IpOBaHI/Ie YMCHI/Iﬁ HCIIOJIBb30BAaTh I/IH(l)OpMaI_II/IIO 0 COBPEMCHHBIX NOCTHIKXCHUAX B o0yacTu OMOJIOrun JJIsL O0OBSICHEHHUS mpouecCcoB U SIBIICHUI
JKMBOH MMpUPOAbI U KU3HCACATCIBHOCTH COOCTBEHHOTO OopraHnunsma,

(I)OpMI/IpOBaHI/Ie YMCHI/Iﬁ OOBSCHATH pOJib OHOJIOrUY B HpaKTquCKOﬁ ACATCIIBHOCTHU HIOI[eﬁ, 3HAYCHHUE OMOJIOTHYECKOTO pa3H006pa3I/I;1 JJIA
COXpaHCHUA 6HOC(I)epbl, MOCJICACTBUA ACATCIBHOCTHU YCJIOBCKA B IIPHUPOAC,



(hOopMHPOBAHHE FKOJIOTHUECKOHN KYIbTYPHI B LIESIX COXPAHEHUsST COOCTBEHHOTO 37I0POBBSI i OXPAHBI OKPYKAIOIIEH CPeIbl.
JocTmwkenue 1enei oobecrneunBaeTcs pemenuemM ciaeayomux 3AJAY:

npuoOpeTeHue 3HaHUH 00YJaIOUIMMHUCS O KUBOW IPUPOJE, 3aKOHOMEPHOCTSIX CTPOCHHUS, )KU3HEACATEIILHOCTH M CPEe000pa3yoie poiu
OpraHU3MOB; YEJIOBEKE KaK OMOCOIMATIBHOM CYILECTBE; O POJIM OMOJIOTUYECKON HayKH B IPAKTHUECKOM EATEIbHOCTH JIIO/IEH;

OBJIaJIEHUE YMEHUSIMU MPOBOIUTH UCCIEAOBAHUS C UCIOIb30BaHUEM OMOIOTHYECKOT0 000py10BaHUS U HAOIIOACHUS 3a COCTOSIHUEM COOCTBEHHOTO
OpraHu3Ma;

OCBOEHHE PUEMOB palbOTHI ¢ OMOJOTHYECKON MH(POpMaIEel, B TOM YHCIIe O COBPEMEHHBIX JIOCTHKEHUSAX B 00JaCTH OMOJIOTHH, €€ aHAIN3 U
KPUTHYECKOE OI[EHUBAHNCE,

BOCIIUTAHHE OMOJIOTUYECKU U IKOJIOTUIECKH TPAMOTHOM JIMYHOCTH, TOTOBOM K COXPaHEHHIO COOCTBEHHOTO 3/I0POBbS U OXPaHbl OKPYKArOIIEH
Cpebl.

MECTO YYEBHOI'O ITPEJIMETA «bHUOJIOI'US1» B YHEBHOM IIVIAHE

B cootBerctBrmM ¢ ®I'OC OOO 6Honorus sBiseTcst 00s3aTeIbHBIM MMPEAMETOM Ha YPOBHE OCHOBHOTO 0011er0 00pa3oBanus. JlaHHasi mporpaMMa
MpeAyCMaTpUBaET U3ydeHne OMOoJIOTHH B 00BEME 238 yacoB 3a mATh JIeT 00y4YeHus: U3 pacuéra ¢ 5 o 6 kiracc — 1 gac B Henenro, B 7—9 kinaccax — 2
yaca B HeJlen0. B TeMaTnueckoM MIaHUPOBaHUHM JUTS KayKJIO0TO Kilacca MpeyuiaraeTcsi pe3epB BPEMEHH, KOTOPBIA yYUTENb MOXKET HCIOIb30BaTh 110
CBOEMY YCMOTPEHHIO, B TOM YHUCIIE /U1 KOHTPOJIbHBIX, CAMOCTOSITENIbHBIX PA0OT U 0000IIAIONINX YPOKOB.

COJEP)KAHUE YYEBHOT' O ITPEJIJMETA

5 KJIACC

1. Buosorusi — Hayka 0 *KUBOM npupojae

[Tonsitue o >xu3Hu. [Ipu3Haky )KUBOroO (KIETOUHOE CTPOECHUE, TUTAHUE, AbIXaHHE, BbIJICNIEHUE, POCT U JIp.). OOBEKThI ’KUBOW U HEXKHUBON MPUPO/IBI,
ux cpaBHeHue. JKuBasi 1 He)XHMBas IPUPOJa — E€IUHOE LIETIOE.

buosiorus — cucrema Hayk o *uBoi npupoae. OCHOBHbIE pa3zesbl 6MosI0ruu (00TaHUKa, 300J10THsl, SKOJIOT s, IUTOJIOTUS, aHATOMUS, (PU3HOJIOTHS
u 7p.). IIpodeccun, cBs3anHble ¢ OMOTIOrHE: Bpay, BeTepUHAp, ICUXO0JIOT, arpOHOM, )KUBOTHOBOJ U Ap. (4—>5). CBs3b OHMOJIOTUH € APYTMMU HAyKaMu
(Marematuka, reorpadus u zp.). Ponb 61010THH B MO3HAHUK OKPYXKAIOIIEro MUpa U MPaKTUYECKOHN 1€ TeIbHOCTH COBPEMEHHOT0 YeJI0BEKa.

Kabuner 6uosiorun. [IpaBuina noseneHus u paboTsl B KaOWHETE ¢ OMOJIOTUYECKUMU MPHOOpaMU U HHCTPYMEHTAMHU.

buonornyecknue TepMHUHBI, MOHATHUS, CUMBOJIBL. MIcTouHMKN Onosiornueckux 3HaHui. [Tonck nHpopmMannu ¢ HCHOIb30BAHUEM PA3IMUHBIX
MCTOYHUKOB (HayYHOTIOMYJIsIpHAs JIUTEpaTypa, ClIpaBOYHUKH, IHTEpHET).

2. MeToabl u3y4eHusi AKUBOM NPHUPOABI



Hay4Hble MeTOIbI M3y4eHHS KUBOW PUPOIBI: HAOIIOCHNE, SKCIIEPUMEHT, OTIMCAaHNe, U3MEpEeHHe, KiIacCu(uKays. Y CTPOMCTBO YBETUINTEIBHBIX
npuOOpPOB: JTymbl U MUKpockona. [IpaBuia paboThl ¢ yBeTHMYUTEIHHBIMU IPHOOPAMH.

Mertox onrcanusi B OMOJIOTHH (HATJISIHBIN, CIIOBECHBIH, CXeMaTHUECKH). MeTox n3MepeHus (MHCTPYMEHThI H3MepeHwst). MeTo 1 KitacCu(puKaum
OpraHu3MOB, IPUMEHEHHUE JBOMHBIX Ha3BaHUI opranu3MoB. HalntoneHne u 3KCIepUMEHT KakK BEyLIUE METObl OMOIOTHH.

Jlabopamopnule u npakmuueckue pabomoi
1. N3yuenue naboparopHOro o0Opy10BaHUS: TEPMOMETPHI, Bechl, yaiiku [letpu, mpoOupku, Men3ypku. IIpaBuia paboTel ¢ 000py10BaHUEM B
LIKOJIbHOM KaOHWHETe.
2. O3HaKOMIJIEHHUE C YCTPOICTBOM JyIbl, CBETOBOIO MUKPOCKOIIA, IPaBHiia pabOThI C HUMHU.
3. O3HaKOMJIEHHE C PaCTUTEIbHBIMU U )KUBOTHBIMU KJIETKaMU: TOMaTa U apOy3a (HaTypaJjibHbIe NpenapaThl), THPY30pHH TYPEIbKH U TUAPhI (TOTOBBIE
MUKpOTpENnapaThl) ¢ MOMOIMIBIO JIYIIbI 1 CBETOBOI'O MUKPOCKOIA.

DKCKypcuu unu u0eoIKCKypcuu

OBnazneHue MeToJaMH U3y4eHHs )KMBOM MPUPOJIbl — HAOIIOIEHUEM U IKCIIEPUMEHTOM.

3. OpranusMbl — TeJIa dKUBOM NMPHPOABI

[Tonsarue 06 opranmusme. JlosepHbIe U SIEPHBIC OPTAHU3MBI.

Knerka u e€ otkpsiTue. Knerounoe crpoenne oprann3mos. L{utosmorus — Hayka o kietke. Knerka — HanMeHbIIasi €IMHULA CTPOCHUS U
AKHU3HEIEATENbHOCTH OpraHu3MoB. CTpOoeHUE KIIETKHU I0J] CBETOBBIM MUKPOCKOIIOM: KJI€TOYHas 000J109Ka, IUTOILUIa3Ma, sIpo.

OnHOKIIETOYHBIE U MHOTOKJIETOYHBIE OPraHu3Mbl. KIIeTKH, TKaHU, OpPraHbl, CUCTEMBI OPTaHOB.

XKuznenearenbHOCTb OpraHu3MoB. OCOOEHHOCTH CTPOEHUS U IIPOLIECCOB KU3HEAEATEIIBHOCTH Y PACTEHUH, )KUBOTHBIX, OaKTepHii u rpuOoB.

CBolicTBa OpraHM3MOB: IUTaHKE, JAbIXaHHUE, BBICICHHUE, IBKEHHUE, PA3MHOXKEHHE, Pa3BUTHE, PA3APAXKUMOCTh, IPUCHOCO0IEHHOCTh. Oprann3zM —
€IMHOE LIEJIOE.

PazHooOpa3ue opraHu3mMoB U UX Ki1accu(uKanus (TakCOHbl B OMOJIOTMH: LAPCTBA, TUIIBI (OTAENbI), KIACChl, OTPAIbI (IOPAIKH), CEMENUCTBA, POIbI,
BUJbl. bakTepun u BUpychl Kak (popMbl )KU3HU. 3HaUYEHHE OAKTEpU U BUPYCOB B IPUPOJIE U B XKU3HU YEJIOBEKA.

Jlabopamopnvie u npakmuyeckue pabomul
1. I3y4eHune KIeTOK KOKUIbl YELTYH JIyKa IO IO U MUKPOCKOIIOM (Ha MPUMEPE CaMOCTOATEIbHO IPUTOTOBICHHOTO MUKPOIIPEnapara).
2. O3HaKOMJIEHHUE C IPUHLIMIIAMH CUCTEMATUKU OPraHU3MOB.
3. HaGnrozenue 3a notpebiaeHneM BObl PACTCHUEM.

4. Opra"nusmsbl U cpea OOUTaHUSA

ITonsitue o cpeae oOutanus. BoaHas, Ha3eMHOBO3ylIHAsL, TIOUYBEHHAsI, BHYTPUOpPraHU3MEHHas cpeibl 00uTanus. [IpencraBurenu cpes oOUuTaHus.
Ocob6enHoctu cpen obutanus opranu3MoB. [Ipucnoco0iaeHns opranu3MoB K cpefie oouTanust. Ce30HHbIE U3MEHEHUS B KU3HH OPraHU3MOB.

Jlabopamopnvie u npakmuyeckue pabomul

BrrsiBeHue nprcnoco6aeHnii OpraHu3MoB K cpejie 00MTaHus (Ha KOHKPETHBIX IpUMepax).

DKCKypcuu unu u0eoIKCKypcuu

PacTurtenbHbIN 1 )KUBOTHBIM MU POJHOTO Kpasi (KpaeBeIeHHE).



5. Ilpupoanbie cood1ecTBA

[TonsiTie o npupogHOM cooliiecTBe. B3anMocBs3u opraHu3MoB B IPUPOIHBIX cooduiecTBax. [lumiessie cBsi3u B coobmecTBax. [IumieBrie 3BeHbs,
1enu u cetu nutanus. [Ipon3BoanTeny, moTpeduTeNn 1 pa3pymuTesId OPraHMueCKIX BEIIECTB B MPUPOIHBIX coodmecTBax. [Ipumeps mprupoaHbIx
coobuiecTs (Jiec, mpya, 03epo u Jp.).

HckyccTBeHHBIE COOOIIECTBA, X OTINYUTEIbHBIC IPU3HAKU OT IPUPOIHBIX cO001IECTB. [[puUrHbI HEYCTOHYMBOCTH UCKYCCTBEHHBIX COOOIIIECTB.
Ponb uCcKycCTBEHHBIX COOOIIECTB B )KU3HH YEJIOBEKA.

[Ipupoausie 30Hb1 3eMiH, ux oourarenu. @nopa u hayHa NpuUPOAHBIX 30H. JIaHAMIA(THL: TPUPOJHBIE U KYIbTYPHBIE.

Jlabopamopuvie u npakmuueckue pabomol

N3yuenune ncKycCTBEHHBIX COOOMIECTB M UX oOUTaTelnel (Ha mpuMepe akBapuyma u Jip.).

DKCKypcuu unu 8u0eoIKCKypcuu
1. VI3yuenue npupoaHBIX co00IIecTB (Ha mpuMepe jieca, o3epa, py/aa, JIyra u Jip.).
2. V3yueHune ce30HHBIX SIBIICHU B KU3HH MPUPOJTHBIX COOOIIECTB.

6. ZKuBasi npupoaa u 4ejioBeK

W3meHeHust B MpUpoie B CBS3U C Pa3BUTHEM CEJIBCKOTO XO3SIICTBa, MPOM3BOCTBA M POCTOM YHUCICHHOCTH HaceneHus. BrnusHue yenoBeka Ha
YKUBYIO TIPUPOTY B X0JI€ UCTOPUHU. [ T0OATbHBIE SKOJIOTHYECKUE TTPOOIEMBbL. 3arps3HeHNE BO3IYITHON U BOAHOW 000J109€K 3eMJId, IOTEpH TOYB, UX
npenoTBpaiieHue. [lytu coxpanenust OnoyIoruueckoro pasHooodpaszus. OxpaHsemMble TEPPUTOPUH (3aITOBEAHUKH, 3aKa3HUKH, HAIlMOHAJIbHBIE TTAPKH,
naMsTHUKA Tpupoiel). KpacHas kaura P®. Oco3HaHue )XKU3HU KaK BEJTUKON IIEHHOCTH.

IIpaxmuueckue pabomoi

[IpoBenenue akiuu Mo yoopke Mycopa B OrbKaifiiem Jiecy, mapke, CKBEpe Wi Ha MPUIIKOILHOW TepPUTOPHH.

6 KJIACC

1. PacTure/ibHBII OPraHu3M
Bboranuka — Hayka o pacteHusix. Pa3nenst 6otannku. CBa3b OOTAHUKH C JPYTMMU HayKaMH U TeXHUKOM. OO1Ire NpU3HaKu pacTeHHIA.
Pa3noobpa3zue pacrenuil. YpoBHH OpraHu3allii pacTUTENLHOTO Opranu3Ma. Briciive u Husmue pacteHus. CHopoBble 1 CEMEHHBIE PACTCHHSL.
Pactutenbhas kierka. M3yueHue pacTUTENbHON KIETKH MO/ CBETOBBIM MUKPOCKOIIOM: KJIETOYHAasi 000JI04Ka, SAPO, HUTOIIa3Ma (TIacTHIbI,
MUTOXOH/IPHH, BAaKyOJIH C KJIETOYHBIM COKOM). PacturenpHbie Tkanu. OyHKIIUU paCTUTENIBHBIX TKAH .
Opransl ¥ CUCTEMBI OPraHoB pacTeHuil. CTpoeHNe OPraHOB PACTUTEILHOTO OPraHu3Ma, UX POJb U CBA3b MEKIY COOOM.
Jlabopamopuvie u npakmuueckue pabomol
1. MI3yueHrne MUKPOCKOIMYECKOTO CTPOEHHUS TUCTa BOJAHOTO PACTEHUS 3J0/IEH.
2. V3ydyeHue CTpoeHUsl paCTUTENbHBIX TKaHe! (UCIIOIb30BAaHUE MUKPOTIPETIAPaTOB).
3. V3ydeHue BHENTHETO CTPOCHUS TPABIHUCTOTO IIBETKOBOTO PACTEHUS (HA SKUBBIX UM repOapHBIX IK3EMIUIIpaX PACTeHUN): MACTYIIbsI CYMKa, peabka
JIMKasi, JIIOTUK €IKUIA U Jp.).
DKCKypcuu unu u0eoIKCKypcuu



O3HakoOMJIEHHE B IPUPOJE C [IBETKOBBIMU PACTECHUSIMH.

2. CTpoeHue U KU3HEAEATEJbHOCTh PACTHTEIHLHOI0 OPraHU3Ma

Ilumanue pacmenusn

Kopenb — opran nouBeHHoro (MUHEpaJIbHOTO) TuTaHusa. KopHu u KopHEeBbIe cucTeMbl. BUibl KOpHEN U THIIBI KOPHEBBIX CUCTEM. BHelHee u
BHYTPEHHEE CTPOEHHUE KOPHS B CBsI3U C ero ¢pyHkuusmu. KopHesoit uexiuk. 3oHbI KopHs. KopHeBbie Bonocku. Poct kopHst. [lormomenne kopHIMu
BO/JIbI 1 MHHEPAJIBHBIX BEIIECTB, HEOOXOIUMBIX PAaCTeHHIO (KOPHEBOE JIaBiieHHe, 0ocMoc). Bunonsmenenune kopueit. [lousa, e€ mionopoaue. 3HadeHue
00pabOTKM NOYBHI (OKyYMBaHUE), BHECEHUS yI0OpEHUH, MPOPEKUBAHUS POPOCTKOB, MOJIMBA JUISl ’KU3HU KYJIbTYPHBIX pacTeHUl. I naponoHuka.

[To6er u nouku. JInctopacnosnoxenue u aucroBas Mmo3auka. Ctpoenue u pyHkuu aucra. I[IpocTbie U cokHbIe TUCThS. Buion3MeHeHus IucTheB.
Oco0eHHOCTH BHYTPEHHETO CTPOECHMUS JIUCTA B CBSI3U C €r0 PyHKIUSAMU (KOXKHIIA U YCThHUIA, OCHOBHASI TKaHb JIUCTA, MPOBOSIINE Y4KH). JIuct —
oprad Bo3ymHoro nutanus. ®otocunres. 3HaueHne POTOCHUHTE3A B IPUPOJIE U B )KM3HH UEIOBEKA.

Jlabopamopuvie u npakmuueckue pabomaol
1. U3ydeHue cTpoeHus: KOPHEBBIX CUCTEM (CTEP>KHEBOM M MOYKOBATOW) Ha MpUMepe TrepOapHbIX 3K3EMIUISIPOB MM KUBBIX pPaCTEHUH.
2. 3ydeHne MUKponpenapara KIeTOK KOpHSI.
3. U3ydeHune cTpoeHus BEreTaTUBHBIX U T€HEPATUBHBIX MTOYEK (HA MPUMEpE CUPEHH, TOTIONS U Ap.).
4. O3HaKOMJIEHUE C BHEIIHUM CTPOCHHUEM JIMCTHEB U JIMCTOPACIIONOKEHUEM (Ha KOMHATHBIX PACTEHHUSX).
5. 3yuenue MUKPOCKOIINYECKOTO CTPOEHHUS JIMCTa (Ha TOTOBBIX MUKpOIIpenapaTax).
6. Habmoienue npoiiecca BbIAEIEHUS KUCIOPOa Ha CBETY aKBApUYMHBIMU PACTEHUSMHU.

Jvixanue pacmenus

JlpixaHue KopHsl. PeIXjieHre MOYBBI 1Sl YIYUIIECHUS AbIXaHUS KOPHEHR. Y CIOBUSA, MPEMATCTBYIOIINE IbIXaHUIO KOpHEW. JIMCT Kak opraH AbIXaHUs
(yctpuunblit anmapat). [loctymienue B nuct atMochepHoro Bo3ayxa. CuiibHas 3anbUIEHHOCT BO3/1yXa KaK MPENSTCTBUE IS AbIXaHUS JTUCTHEB.
Crebenb Kak Opras AbIXxaHus (HaIM4YUE YCTHHI] B KOXKUIIE, yedeBHYeK). OCOOCHHOCTH JbIXaHUs pacTeHHi. B3auMOCBs3b AbIXaHUS PACTEHUS C
(hOTOCHHTE30M.

Jlabopamopusie u npakmuueckue pabomol

N3yuenue posiu peIXJICHUS AJIs1 JbIXaHUs KOPHEH.

Tpancnopm eeuwyecme 6 pacmenuu

Heoprannueckue (Boja, MUHEpaibHbIE COJN) U OPraHUYECKUe BerecTBa (OeNKH, )KUPbI, YTIEBObI, HyKICUHOBBIE KUCIOTHI, BUTAMHUHBI U JIp.)
pactenusi. CBsI3b KJIIETOUYHOTO CTpOEHUsA cTebs ¢ ero pyHkiusamu. Poct crebns B anuny. KinetouHoe ctpoenue cte6uis TpaBSHUCTOTO PaCTeHUS:
KOXUIIa, TPOBO/ISIINE TyYKH, OCHOBHAs TKaHb (mapeHxuma). Kiierounoe crpoenue crediis JpeBecCHOTo pacTeHus: kopa (mpobka, 1y0), kamOui,
JpeBecrHa u cepaueBuHa. Poct crebuis B Tonmuny. [IpoBoasiye TkaHu KopHs. TpaHCIOPT BOJIbI U MUHEPAIbHBIX BEIIECTB B pACTEHUU (COCY b
JPEBECHHbI) — BOCXOAIIUI TOK. McrapeHue Boabl uepes credenb U JIMCThs (TpaHcnupalys). Perynsauus ncnapeHus BoAbl B pacTeHUH. BiusHue
BHEIIHUX YCJIOBUI Ha HcHapeHue Bobl. TpaHCIOPT OPraHnvYeCKUX BEUIECTB B PACTEHUHU (CUTOBUIHBIE TPYOKH Jy0a) — HUCXOAALINH TOK.
[lepepacnpenenenue 1 3amacaHue BEIIECTB B pacTeHUU. BuionsmeHEHHbIe TOOeTH: KOpHEBUILE, KITyOeHb, TykoBula. Mx ctpoeHue; 6nosiornyeckoe u
XO35HMCTBEHHOE 3HAYCHHUE.



Jlabopamopuvie u npakmuyeckue pabomul
1. OOHapyxeHHe HEOPTaHUYECKUX M OPraHUYECKUX BEUIECTB B PACTCHHH.
2. PaccMmarpuBaHie MUKPOCKOTIMUECKOTO CTPOEHMS BETKH JiepeBa (Ha TOTOBOM MHUKpOIIpenapare).
3. BolsiBeHHUe nepeABMKEHNS BOIbl 1 MUHEPAJIbHBIX BEILIECTB 110 APEBECUHE.
4. VccnenoBanue CTpOCHUsI KOPHEBUILA, KITYOHSI, TyKOBHIIBI.

Pocm pacmenus

ObpazoBarenbHble TKaHU. KoHyc HapacTanus mobera, pocT KOHYMKa KOpHs. BepxyiieuHslii 1 BCTaBOUHBIN pocT. PocT KopHS U cTebiid B TOJIIIHMHY,
kamOuii. OOpa3zoBaHuE rOIUYHBIX KOJIEL] Y IPEBECHBIX pacTeHui. BiusHue GpuroropMoHOB Ha pocT pacTeHus. PocToBble ABMKEHUS pacTEHUH.
Pa3Butne nob6era u3 nouku. Bernenue noderos. YopasieHue poctoM pacteHus. @opmupoBaHue KpoHsl. [[pruMeHeHue 3HaHuii 0 pocTe pacTeHUs B
CeJIbCKOM Xxo3stiicTBe. Pa3BuTHe GOKOBBIX TOOETOB.

Jlabopamopuvie u npakmuueckue pabomaol
1. Habmroienue 3a pocTOM KOPHSI.
2. Habmroienue 3a poctom mooera.
3. Onpenenenue Bo3pacTa AepeBa Mo CIUITY.

Pazmnooscenue pacmenusn

BereratuBHO€ pa3MHOKEHHE IIBETKOBBIX PACTEHUN B IpUpoie. BeretaTuBHOE pa3MHOXEHHE KyJIbTYypHbIX pacTeHuid. Kinonsl. Coxpanenue
MPU3HAKOB MAaTEPUHCKOTO pacTeHus. X03sIICTBEHHOE 3HaUeHHE BEreTaTUBHOTO pa3MHOXKeHUsl. CeMeHHOe (TeHepaTUBHOE) Pa3MHOKEHHE PACTEH Hil.
[BeTtku u conperus. Onbuienue. [lepekpécTHoe onbuieHNEe (BETPOM, )KUBOTHBIMH, BOJION) M cCaMOOTbIIeHHE. [IBOITHOE OTIJIOIOTBOPEHHE.
HacnenoBanue nmpusnakoB o6oux pacteHuii. O0pa3oBaHue TIIOA0B M ceMsH. Tumbl 110108, Pacripoctpanenue mion0B U ceMsH B npupoae. CocTaB u
CTpPOEHHE CeMsIH. Y clioBus npopactanus ceMsH. [loaroToBka cemsiH Kk nocery. PazButue npopocTKoB.

Jlabopamopusie u npakmuueckue pabomol
1. OBnagenue mpuéMaMu BEreTaTUBHOTO Pa3MHOXKEHUS pacTeHUH (YepeHKOBaHKE OOEroB, YepEHKOBAaHHUE JIUCTHEB U JIp.) HA MPUMEpPEe KOMHATHBIX
pacTteHuii (TpaJecKaHIusl, CEHIIONNs, OETOHMS, CaHCEeBbEpa U JIp.).
2. 3yueHue cTpoeHUs IBETKOB.
3. O3HaKOMJIEHHE C Pa3IMYHBIMU TUIIAMH COLIBETUH.
4. I3yueHue cTpoeHus: CEMSIH JIBY/I0JbHBIX PACTEHUM.
5. N3yueHue cTpoeHus CEMSIH OJTHOAObHBIX PACTEHUI.
6. OnpeneneHne BCXOKECTU CEMSIH KYIbTYPHBIX PAaCTEHUN U MTOCEB UX B TPYHT.

Paszeumue pacmenusn

PazButune nBeTkoBoro pacreHus. OCHOBHbIE EpHOAbI pa3BUTHS. LIMKII pa3BUTHS LIBETKOBOTO pacTeHUs. BinsHue GpakTopoB BHEIIHEH cpebl Ha
pa3BUTHE LIBETKOBBIX pacTeHUN. JK13HEeHHbIEe ()OPMBI IIBETKOBBIX PaCTCHUH.

Jlabopamopuvie u npakmuueckue pabomol



1. HaGmroteHue 3a poCTOM U Pa3BUTUEM IIBETKOBOTO PACTCHHUS B KOMHATHBIX YCIOBUAX (HA IpuMepe Gacoiu HiTd TIOCEBHOTO ropoXa).
2. OnpeseneHue ycaoBUM NpOpacTaHUSI CEMSH.

1. Cucremaruveckue rpynnbl pacTeHu

Knaccugpukayua pacmenuii. Bun kak ocHoBHas cucreMarudeckas kateropust. CucreMa pacTuTesbHOro Mupa. Husmve, BbIciine CiOpoBBbIE,
BBICIIINE CEMEHHBIE pacTeHusi. OCHOBHbBIE TAKCOHBI (KaTETOPUHU) CUCTEMATHUKU pacTeHuM (11apCcTBO, OT/IEN, KJIacc, MOPSI0K, CEMEHCTBO, POJI, BU).
Ucropust pa3BUTHS CUCTEMATHKH, OTIMCAHUE BUJIOB, OTKPBITHE HOBBIX BUJOB. POJIb cHCTEMAaTHKH B OMOJIOTHH.

Hu3wiue pacmenua. Booopocau. O61as xapaktepuctuka Bogopocieil. OTHOKJIETOUHbIE U MHOTOKJIETOUYHbIE 3€1€HbIE BoJlopociau. CTpoeHHue U
KU3HEJESATENIbHOCTD 3€JIEHBIX Bolopociiell. PazMHOKeHHe 3en€HbIX Boopociiei (becronoe u 1nosioBoe). bypeie u kpacHble BOAOPOCIH, UX CTPOECHUE U
KHU3HEJESATENIbHOCTh. 3HAUE€HUE BOJIOPOCIIEN B IPUPOJIE U KU3HU YeJIOBEKa.

Buvicuuue cnoposvie pacmenus. Moxosuonwte (Mxu). O0mias xapakrepuctuka MxoB. CTpoeHHE U )KU3HEIEATETLHOCTh 3€TEHBIX U C(arHOBBIX
MxOB. [Iprcioco0I€HHOCTh MXOB K KU3HHM Ha CHJILHO YBIIQXXKHEHHBIX MMOYBax. Pa3MHOXXEHNE MXOB, IIUKJ Pa3BUTHS HA TIPUMEPE 3€IEHOTO MXa
KyKYyImKuH J1€H. Posts MX0B B 3a001aurBanuu 1mo4B ¥ TopdoodpazoBanun. Mcnonas3oBanue Topda v MpoayKTOB €Tro MepepadOTKH B X035HCTBEH HON
JeSITEIbHOCTH YeJIOBEKa.

ITnaynosuonvie (Ilnaynwt). Xeouwesuonwie (Xeowu), Ilanopomnurosuonsvie (Ilanopomnuxu). O0mias xapakTepucTuKa. Y CI0)KHEHUE CTPOCHUS
ManoOPOTHUKOOOPA3HBIX PAaCTeHUH MO cpaBHEHHIO ¢ MXxaMHu. OCOOEHHOCTH CTPOCHUS U JKU3HEIEATEIbHOCTH TUIayHOB, XBOLIEH U MaropOTH UKOB.
Pa3mHokeHne manopoTHUKo0Opa3HbIX. L{Uki pa3BuTHs manopoTHUKA. Pob IpeBHUX ManopoTHUKOOOPA3HbIX B 00pa30BaHUU KAMEHHOTO YIJISL.
3HaueHue NanopoTHUKOOOPA3HBIX B MPUPOJIE U KUZHU YEJIOBEKa.

Buvicuuue cemennvie pacmenusn. I'onocemennvie. O0mas xapakrepucTuka. XBOWHBIE pacTeHUs, UX pasHooOpa3ue. CTpoeHHUE U KU3HEACITEIHPHOCTD
XBOWHBIX. Pa3MHOXEHHE XBOMHBIX, IMKJI PA3BUTHUSL HA MPUMEPE COCHBI. 3HAYECHHE XBOMHBIX PACTCHUI B MIPUPOIE U )KU3HH YEIIOBEKA.

Ilokpoimocemennsie (yeemrkogoie) pacmenus. O61as xapakrepuctuka. OCOOEHHOCTH CTPOCHUS U KU3HEAEATEIHbHOCTH MOKPHITOCEMEHHBIX KaK
HanboJee BHICOKOOPraHW30BaHHOM IPYMIbI pacTeHUH, UX TocnoAcTBO Ha 3emiie. Kimaccudukaiys moKpeITOCEMEHHBIX PaCTeHUA: Kilacc J[By10IbHbBIE U
kiacc OnnoponbHble. [Ipu3naku kinaccoB. LUK pa3BUTHS TOKPBITOCEMEHHOTO PACTEHHUS.

CeMeiicTBa MOKPBITOCEMEHHBIX® (IIBETKOBBIX) PACTeHHI. XapaKkTepHbIC MPU3HAKK ceMelcTB Kinacca [IBynonsHbie (KpecTonBeTHbIC, HTH
Kamnyctueie, Po3ousernsie, unu Po3oBeie, MoTbuibkoBbIe, i bo6oBhIe, [Taciénoseie, CrioskHOIBETHBIC, I ACTPOBBIE) U Kiacca OJHOIOIbHBIE
(JIuneitnsle, 3maku, unm MsarnukoBeie)**. MHorooOpasue pactenuil. Jlukopacryiiye npeacTaBuTeNu ceMeicT. KynbTypHble mpeacTaBuTenu
CEMEICTB, UX HCIIOIb30BAHUE YEIOBEKOM.

* M3yuarorcs Tpu ceMelcTBa pacTeHUH M0 BEIOOPY YUHUTENS C YYETOM MECTHBIX YCIOBUNA. MOXKHO MCIOJIb30BaTh CEMEICTBA, HE BOIIEIINE B
MepeyueHb, €clii OHU SBISIOTCS Haubosiee pacnpoCTpaHEHHBIMU B IaHHOM PErHOHE.

** Mopdomorudeckasi XapakKTepUCTHKA U OINIpe/ie]IeHHe CeMENCTB Kiiacca JIBy1obHbIE 1 ceMeNCcTB Kiacca OHOI0IbHBIE OCYIIECTBIIECTCS Ha
1abopaTOPHBIX U MPAKTHUECKUX paboTax.

Jlabopamopuvie u npakmuueckue pabomol
1. 3ydeHue cTpoeHus: OTHOKIETOYHBIX BOJOPOCIeH (Ha MpUMepe XJIaMUIOMOHAIbI M XJIOPEIIbI).

2. 3yueHue cTpoeHusI MHOTOKJIETOYHBIX HUTYATHIX BOJIOPOCIEH (Ha MpUMepe COUPOTUPHI U YIOTPUKCA).



3. V3ydeHune BHEUIHETO CTPOCHUS MXOB (Ha MECTHBIX BUJaX).

4. M3yyeHue BHELIHEr0 CTPOECHMSI MAIIOPOTHUKA WM XBOIIIA.

5. V3ydeHune BHEUIHETO CTPOEHUS BETOK, XBOU, IIUIIIEK U CEMSH T'0OJIOCEMEHHBIX PACTECHHH (Ha MpUMeEpE €U, COCHbI WIN JTUCTBEHHHULIBI).

6. V3ydyeHne BHEUIHETO CTPOCHUS TOKPBHITOCEMEHHBIX PaCTEHUH.

7. VI3yuenue npusHakoB npeacraButeneit cemeiictB: Kpecronsernsie (Kamyctusie), Pozonsernsie (Po3oBsie), MoThuibkoBBIE (BOOOBHIE),
[Tacnénosrie, CroxxnonBeTHbie (AcTpoBbie), Jluneitasie, 3naku (MATIMKOBBIC) HA TepOAPHBIX U HATYpPAIbHBIX 00pasiax.

8. Omnpenenennie BUAOB pacTeHU (Ha MpUMepe TPEX CEMENCTB) C UCTIOIB30BAHUEM OTIPECIUTENICH PACTCHUIN WIIH ONIPEACTUTEIbHBIX KAPTOUCK.

2. PazBuTHe pacTuteIbHOro Mupa Ha 3emiie

DBOJIIOLMOHHOE Pa3BUTHE pacTUTEIbHOrO Mupa Ha 3emiie. CoXpaHEeHHE B 36MHOM KOpe pacTUTENbHBIX OCTaTKOB, UX U3yueHue. «Kupbie
HCKOIAeMbIe» PACTUTENIBHOTO HapcTBa. JKu3Hb pacteHnil B Boje. IlepBbie HazeMHbIe pacTeHHs. OCBOCHUE PACTEHUSAMHU CYIIH. DTalbl pa3BUTHUS
HA3eMHBIX PACTEHHUN OCHOBHBIX CHCTEMAaTUYEeCKUX Ipymil. BeiMepine pacTeHus.

OKcKypcuu unu 8u0eoIKCKypcuu

Pa3BuTHe pactutensHoro Mupa Ha 3emiie (3KCKypCcus B MAJIEOHTOJOTHYECKUM UITH KpaeBeauecKuil My3eil).

3. PacTeHusi B MPpUPOIAHBIX CO00IIECTBAX

Pacrenns u cpena oburanus. Dxonorudeckue GakTopsl. PacTeHus v yCIOBHUS HEKUBOM MPUPOJIBI: CBET, TEMIIEpaTypa, Biara, arTMoc(epHbIi BO3IyX.
Pactenus u ycinoBus »KUBOM MPUPOIBL: IPSIMOE M KOCBEHHOE BO3/ICHCTBHE OPraHU3MOB Ha pacTeHus. [IpucrnocoOIeHHOCTh PacTeHUH K cpelie
obutanus. BzanMocBs3u pacTeHUN MEXIy COO0N 1 ¢ APYTUMH OpraHU3MaMH.

PactutenbHble coobuiecTBa. BumoBoil cocTaB pacTUTENBHBIX COOOLIECTB, MpeolIaaoniie B HUX pacTeHus. PacnipeaeneHue BUAOB B paCTUTENb HBIX
coobmectBax. Ce30HHbIE U3MEHEHHS B )KU3HU PaCTUTENBHOIO coobimecTBa. CMeHa pacTUTENBHBIX co00IIecTB. PacTUTensHOCTD (pacTUTENbHBIN
MTOKPOB) MPUPOJIHBIX 30H 3emin. Dnopa.

4. PacTeHus 1 4eJI0BEK

KynbrypHble pacTeHus ¥ UX NpoucxoxaeHue. LleHTpsl MHOrooOpasus U MPOUCXOKACHUS KyIbTYpHBIX pacTeHui. 3emnenenue. KynpTypHbie
pacTeHust CeIbCKOXO3SIMCTBEHHBIX YIOIM: OBOIIHbBIE, TUI0I0BO-STOJHbIE, TOJIeBbIie. PacTeHus ropoaa, 0cobeHHOCTh ropoickoi duopsl. [lapku,
JIeCOTIapKu, CKBEphI, O0TaHNUeckue caabl. JlekopatuBHoe 1IBETOBOACTBO. KoMHAaTHBIE pacTeHUs, KOMHATHOE IIBETOBOACTBO. [locnencTBus
NesITeIHOCTH YelloBeKa B skocucTemMax. OXpaHa pacTUTENbHOIO MUpa. BoccTaHOBIEHUE YMCIEHHOCTH PEIKUX BUIOB PACTEHUI: 0CO00 OXpaHsieMble
npupoansie Teppuropuu (OOIIT). Kpacuast kaura Poccun. Mepsl coxpaHeHHsI paCTUTENIHOTO MHPA.

DKCKypcuu unu 8u0eoIKCKypcuu
1. I3yueHue cenbCKOX0351MCTBEHHBIX PACTEHUM PErHOHA.

2. NI3y4eHne COpHBIX PaCTEHUH PETUOHA.

S. I'puobl. JInmaiinnku. bakrepun

I'pu6bl. O6mas xapakrepuctuka. Lnsmodynsie rpudbl, UX CTpOSHHUE, MUTAHUE, POCT, pa3MHOKeHHe. Che0OHbIE U sI0BUThIE TPHOBL. Mephl
npoduIakTUKu 3a00JI€BaHUMN, CBA3aHHBIX C TpHOaMu. 3HaYCHHE NUIATIOYHBIX TPUOOB B MPUPOIHBIX COOOIIECTBAX U KU3HU yenoBeka. [IpombliieHHoe
BBIpAIIMBAaHUE MIISTIOYHBIX TPHOOB (IIAMITUHBOHBI).



[InecueBble rpubbl. JpoxoxeBbie TpuObl. 3HaYEHHE IIJIECHEBBIX U APOKIKEBBIX I'PUOOB B IIPUPO/JIE U KU3HU YesloBeKa (MUILEBas U
(bapmarieBTHYECKAs POMBIIUIEHHOCTH U JIp.).

[MTapazutudeckue rpudsl. PaznooOpa3ue u 3HaueHUE Mapa3suTUIECKUX TPUOOB (TOJIOBHS, CIIOPBIHBS, (huTodTopa, TpPyTOBUK U /p.). Bopnda ¢
3a00JIeBaHUSIMH, BBI3BIBAEMBIMH MAPAa3UTHIECKUMH TPHOAMH.

JInmaiHUKY — KOMIUIEKCHbIE Opranu3Mbl. CTpoeHue nuiaiHukoB. [utanue, pocT 1 pa3MHOKEHHE JIMIIAHHUKOB. 3HAaYEHHE JIMIIAHHUKOB B
MIPUPO/IE U )KU3HH YeJIOBEKa.

baktepun — nosnepubie opranu3Mbl. OO01iast XxapakrepucTika 0akrepuil. bakrepuansHas kinertka. PasmHoxxenue Oakrepuil. PactipocTpanenue
OaxTepuil. PazHooOpa3ue O6akTepuil. 3HaueHUEe OaKTEpHil B IPUPOIHBIX cooOImecTBax. bonesneTBopHbie OakTepun U Mephl MPO(HUTAKTUKH
3a00JIeBaHUM, BbI3bIBaeMbIX OakTepusaMu. baktepun Ha cityxk0e y ueraoBeka (B CEIbCKOM XO341WCTBE, MPOMBIIUIEHHOCTH).

Jlabopamopnvie u npakmuyeckue pabomul
1. 3ydeHue cTpoeHus: OTHOKIETOYHBIX (MYKOP) U MHOTOKJIETOYHBIX (IEHUIIWILI) MJIECHEBBIX IPUOOB.
2. V3ydyeHue cTpoeHus IIOAO0BBIX Te HUISITIOYHBIX IPUOOB (MM U3yUeHHUE IUISAMOYHBIX TPUOOB Ha MYJISDKAX).
3. M3yuenune cTpOEeHUS JIUIIAWHUKOB.
4. N3ydyeHue ctpoeHus OakTepuil (Ha rOTOBBIX MUKpOIIpenapaTax).

7 KJIACC

1. ’KuBOTHBIII OpraHusm

300J10rUsI — HayKa 0 KUBOTHBIX. Pazaeinsl 30070run. CBSA3b 300JI0TUU C IPYTUMHU HAYKaMH M TEXHUKOM.

OO01ue npu3HaKy >KMBOTHBIX. OTINYMSI )KUBOTHBIX OT pacTeHuil. MHOroo6pasue ®uBOTHOTO MUpa. OTHOKIETOYHbIE 1 MHOTOKJIETOYHBIE
*UBOTHBIE. DOpMa Tea )KUBOTHOTO, CHUMMETPHS, pa3Mepbl Tela U Jp.

XKuoTHas kinerka. OTkpeITHE XUBOTHOH KileTkH (A. JleBenryk). CTpoeHue ;KMBOTHOM KIJIETKU: KJIETOUHAsi MeMOpaHa, OpraHOM/ Ikl IepeIBUKEHUS,
STIPO C SAPBIIIKOM, [IUTOIUIa3Ma (MUTOXOH/IPUH, MUIIEBApPUTEIbHBIEC M COKPATUTEIbHbIE BAKYOIIH, JIN30COMBI, KIETOUHbIN 1IeHTp). [Iporeccsl,
poucxojsiue B kietke. Jlenenue kinetku. TkaHU )KUBOTHBIX, UX pazHOoOpa3ue. OpraHbl U CUCTEMbl OPraHOB KMUBOTHBIX. Opranu3m — eJIMHOe
enoe.

Jlabopamopuvie u npakmuueckue pabomol

HccnenoBanue noj MUKPOCKOTIOM TOTOBBIX MUKPOIPENAPaTOB KIETOK M TKaHEW KUBOTHBIX.

2. CtpoeHue 1 KU3HEAEATEJIbHOCTh OPraHU3Ma JKUBOTHOI0*

*(Temvl 2 u 3 603MOANCHO MEHAMb MECMAMU NO YCMOMPEHUIO YUUMeNs, pACCMAmpueas cooepiicanue memol 2 8 kawecmae 0600ujenuss yueoHo2o
mMamepuana)

Onopa u osuscenue rncugomnwrx. OCOOEHHOCTH THAPOCTATUUECKOT0, HAPY)KHOTO M BHYTPEHHET 0 CKelleTa y )KUBOTHBIX. [lepensikenue y
OJIHOKJIETOYHBIX (aMEOOBUIHOE, KTYTUKOBOE). MBbIIlIeYHbIC ABM)KCHUS Y MHOTOKIIETOUHBIX: TOJET HACEKOMBIX, MTHUIL; TUIABAHKUE PHIO; IBIKEHUE 110
CyIIle MMO3BOHOYHBIX KUBOTHBIX (TI0NI3aHUE, Oer, X0/1p0a U 1p.). PelyaskHbIe KOHEYHOCTH.



Iumanue u nuwesapenue y yxcugomnulx. 3HaueHve nuranud. [luranue u nuumeBapeHre y npocTermmx. BHyTpUnosiocTHoe U BHYTPUKIETOYHOE
MUIIEBApCHUE, 3aMKHYTas U CKBO3HAsI IMUIIEBAPUTEIbHASI CHCTEMa y O€CITO3BOHOYHBIX. [IMIIeBapUTEIIbHBIN TPAKT y TO3BOHOYHBIX, MAIIEBAPUTEITH HBIC
xene3pl. DepmeHTsl. OCOOCHHOCTH MUIIEBAPUTEIHLHOM CUCTEMBI Y MTPEICTABUTENICH OTPSII0OB MIICKOITUTAIONIUX.

Hvixanue sxcueommupix. 3HaueHue ApIxaHus. 'a3000MeH yepe3 BCIO MOBEPXHOCTH KIIEeTKH. XKabepHoe npixanue. HapyxHble 1 BHyTpeHHHE XKaOpbI.
KoxHoe, TpaxeitHoe, JIEro9HOe JAbIXaHue y oourarenei cymu. OcoOOSHHOCTH KOKHOTO JbIXaHus. PoJib BO3IYIITHBIX MEIIKOB y TTTHII.

Tpancnopm eeuwyecme y scueomnuix. Posib TpaHCIIOPTA BELIECTB B OPraHU3ME KUBOTHBIX. 3aMKHYTasi 1 HE3aMKHYTasi KPOBEHOCHBIE CUCTEMBI Y
6ecrno3BoHOYHBIX. Ceplie, KpOBEHOCHBIE cocyibl. CITMHHOM U OPIOIIHON COCY/IbI, KAaTUJUISAPHI, «JI0KHBIE CEPJILIa» Y J0K1eBOro uepBs. OcOOEHHOCTH
CTPOEHUS HE3aMKHYTOH KPOBEHOCHOW CHCTEMBI Y MOJUTIOCKOB M HaCEKOMBIX. Kpyru KpoBooOpaIieHus 1 0COOCHHOCTH CTPOCHUS CepIet] Y
MMO3BOHOYHBIX, YCIIOKHEHHE CUCTEMBI KPOBOOOPAIIICHHS.

Buvioenenue y scusommusvix. 3HaUCHHE BBIJICTICHUSI KOHEYHBIX TTPOIYKTOB 0OMeHa BetmiecTB. COKpaTUTENbHBIE BAKyOJIU y MPOCTEHIINX. 3BE3MUaThIC
KJICTKU W KaHAIBIIBI Y TUIOCKHUX YEPBEH, BBIICIUTEIIbHBIE TPYOOUKH W BOPOHKH Y KOJBYATHIX YepBeld. MalIbITUTHEBBI COCYIBI Y HACEKOMBIX. [Touku
(TYJIOBHIITHBIC U Ta30BBIC), MOYETOYHHUKH, MOYEBOH ITy3bIPh Y IIO3BOHOYHBIX )KHUBOTHBIX. OCOOCHHOCTH BBIJICIICHUS Y TITUII, CBI3aHHBIC C TIOJETOM.

Ilokpoevt mena y ncueomuoix. [10kpoBbI Y O€CIIO3BOHOYHBIX. Y CJIOKHEHHE CTPOCHUS KOKHU Y TO3BOHOYHBIX. Koka Kak opraH BeiaeneHus. Poib
KOHU B TerooTaaude. [IponsBoaneie koxu. CpeacTBa MaCCUBHONW M AKTUBHOM 3aIUTHI Y )KUBOTHBIX.

Koopounayusn u pezynayusn sncusnedeamenbHocmu y yxeueomuuplx. PazapaxuMocTs y 0THOKIETOYHBIX )KUBOTHBIX. Takcuch (hoToTakcuc,
TpodoTakcuc, xeMoTakcuc u ap.). HepBuas perynsuus. HepBHas cuctema, e€ 3nauenue. HepHast cuctema y 6€CliO3BOHOUHBIX: ceTYaTas
(muddy3nas), cTBonoBas, y3aoBas. HepBHas cuctema y mO3BOHOYHBIX (TpyOuaTas): TOJJOBHOW M CITMHHOM MO3T, HEPBHI. Y CJIO)KHEHHE TOJIOBHOTO
Mo3ra oT pbI0 10 MiekonuTaomux. [losBienne 60bIINX MOTYIIAPUI, KOPbI, 00p03a U U3BUIUH. ['yMopanibHas peryisus. Pois TOpMOHOB B KHU3HU
*KUBOTHBIX. [TooBeIe TopMOHBI. [TooBO#M quMopdu3m. Opransl 4yBCTB, UX 3HaUeHHE. Perientopsl. [IpocTeie u cinoxHbie (PaceTounsie) rimaza y
HaceKkoMbIX. Oprat 3peHusi u ciiyxa y HO3BOHOYHBIX, UX yclloxkHeHHe. Opranbl 000HSHUS, BKyca U OCSI3aHUS Y O€CIIO3BOHOYHBIX U TTO3BOHOYHBI X
XKUBOTHBIX. Opran 60KOBOU JTMHUH Y PHIO.

Iloseoenue scusomnurx. Bpoxxiénnoe u npuodbpeTéHHoe NoBeieHne (MHCTUHKT U HaydeHue). HaydeHue: yciaoBHbIe peduieKchl, IMIIPUHTHHT
(3aneuarienue), nHcaT (moctumxenue). [lopenenue: nuieBoe, 000POHUTENLHOE, TEPPUTOPUATBHOE, OpayHOe, uccienoBaTenbckoe. CTUMYIIBI
MTOBEACHHUS.

Pazmnoscenue u pazeumue yxcueomnuplx. becrionoe pasMHOXKEHHE: JIEICHUE KIETKU OJTHOKIETOYHOTO OpraHru3Ma Ha JBE, IOYKOBAaHUE,
¢bparmenTanus. [lonosoe pazmuoxkenue. [IpenmyiiectBo noaoBoro pazmHokeHust. [logoBbie sxene3bl. AMUHUKY U ceMeHHUKH. [1oJ10BBIC KIIeTKH
(rametsl). OmtogoTBOpenue. 3urora. [lapreHorenes. 3aposiieBoe pazputue. CTpoeHue sifia nTuipl. BHyTpruyTpoOHOE pa3BUTHE MIIEKOMUTAIOUIUX.
3apoaplieBbie o0onouku. [Tnanenra (nerckoe mecro). [Tynounstii kanaTuk (mynosuHa). [loctamOproHansHOe pa3BUTHE: IPSIMOE, HETIPSMOE.
Metamopho3 (pa3BuTHE ¢ IPEBpPAIICHHEM): TIOTHBIA U HEMOTHBIHN.

Jlabopamopuvie u npakmuueckue pabomol
1. O3HakoMIIeHHE C OpraHaMH OTMOPHI U ABUKCHUS Y KUBOTHBIX.

2. N3ydyeHue crnoco0OoB MOTIOMICHHUS TUIIH Y dKUBOTHBIX.
3. N3yueHue cnocoOOB JbIXaHUS Y )KUBOTHBIX.



4. O3HaKOMJIEHUE C CUCTEMaMH OPraHOB TPAHCIOPTA BEIIECTB Y KUBOTHBIX.
5. 3y4yeHue MoKpoBOB TE€JA Y JKUBOTHBIX.

6. V3ydyeHue opraHoB YyBCTB Y )KUBOTHBIX.

7. ®opMupOBaHHUE YCIOBHBIX Pe(hIEKCOB y aKBAPHYMHBIX PHIO.

8. CrpoeHue siilja ¥ pa3BUTHE 3apO/IbIIIa NITULE (KYPULIBI).

3. CucremaTnyeckme rpynibl ;KHBOTHBIX

OcHognble Kamezopuu cucmemamuku Hcueomuuplx. Buj Kak OCHOBHAs cCTeMaTHdecKasi KaTeropus *UBOTHbIX. Kiaccuduxanus >kMBOTHBIX.
Cucrema xuBOTHOTO MHpa. CUcTeMaTHYeCKue KaTeropuu KUBOTHBIX (LJapCTBO, THUII, KJacc, OTPsi, CEMENCTBO, PO, BUJT), UX CONOTUMHEHHUE .
bunapnas HoMeHknaTypa. OTpakeHHe COBPEMEHHBIX 3HAaHUHN O MPOUCX0KIEHUHU U POJICTBE )KUBOTHBIX B KJIACCU(PHUKAIINH KUBOTHBIX.

Oonoxnemounvie sncusomnsvle — npocmetiwiue. CTpoeHue 1 )KU3HEACITETbHOCTD pocTeiimux. Mectoobutanue u o0pas xxu3Hu. ObpazoBaHue
LUCTHI TPU HEOJIArONPUSATHBIX YCIOBUAX cpeabl. MHOrooOpasue nmpocTeimux. 3HaueHrne MpoCTeHInX B MPUPOE U KU3HU ueroBeka (00pazoBaHue
0CaJIOYHBIX OPOJI, BO30YyAUTEIH 3a00s1eBaHuil, cuMOnoTHYeckue Buabl). [lyTu 3apaxkenus yenoBeka u Mepbl NpO(GUIAKTHKY, BbI3bIBAEMbIE
OJIHOKJIETOYHBIMU JKUBOTHBIMU (MaJIIPUNHBIN TIa3MOHI).

Jlabopamopuvie u npakmuueckue pabomol
1. UccnenoBanue cTpoeHus HHPY30puU-Ty(PeabKu U HaOIOJeHHE 3a e€ nepeaBrkeHneM. M3ydenne xemorakcuca.

2. MHoroo0pa3ue mpocTelmx (Ha TOTOBBIX MpermapaTax).
3. M3rotoBnenue Moaeu KICTKH mpocTeiiero (aMmEobl, nHGY30puu-Ty()eTbKu 1 ap.).

Mnuozoxknemounuvie scueomnuvie. Kumeunononocmnuwie. O61mas xapakrepuctuka. Mecrooduranue. OCOOEHHOCTH CTPOECHUS U JKU3HEAEATEIILHOCTH.
DKToaepMa U SHTOAepMa. BHYTPHIIOIOCTHOE M KJIETOYHOE IIepeBapuBanue muin. Pereneparus. Peduekc. becrnosoe pasmuoxenne (IIOYKOBaHHUE ).
ITonoBoe pazmHoxkenue. I'epmadpoantusm. Pa3nenbHonobe KMIIEYHONOIOCTHBIE. MHOrooOpa3ue KUIEeYHONOIOCTHBIX. 3HaUeHHe
KHIIEYHOIIOJIOCTHBIX B IPUPOJIE U XKU3HU YesoBeka. KopaioBble MoJumbl U UX pojib B pu(ooOpa3oBaHUH.

Jlabopamopnwie u npakmuueckue pabomol
1. UccnenoBanue CTpOeHUs IPECHOBOAHOM IMIPHI U €€ NepeBIKEHUS (IIKOJIbHBIN aKBaApUYM).

2. UccnenoBanue nuTaHus THAPHI JaQHUSIMU U LUKIONAMH (IIKOJIbHBIM aKBapHyM).
3. M3roToBneHune MO PECHOBOIHON TH/PHI.

ITnockue, kpyznvie, konvuameote yepgu. O611as1 XapakTepucTka. OCOOEHHOCTH CTPOCHUS U KU3HEAEATEIbHOCTH INIOCKUX, KPYTJIBIX U KOJIbYAThIX
yepBeil. MHoroo6pasue yepseil. [lapazutuyeckue miockue U Kpyrible yepBU. LIMKIIbI pa3BUTHSI IEUEHOYHOIO COCAJIBIINKA, OBIYBEro LIETHS,
4eJI0BeuecKoi ackapuabl. YepBu, X MPUCHOCOOICHUS K Tapa3uTU3MY, Bpell, HAHOCUMBIH 4eI0BEKY, CEIbCKOXO35HCTBEHHBIM PACTCHUSM U
KHUBOTHBIM. MepblI 10 NMpeTyNpexkACHUI0 3apaKeHHs Mapa3sUTHYeCKUMU YepBsIMU. Poib uepBeil kak mouBooOpa3oBaTelieit.

Jlabopamopnvie u npakmuyeckue pabomul
1. MiccnenoBaHue BHEIIHETO CTPOEHUS T0KEeBOro uepBs. HabmroneHue 3a peakiuent 10>k1€BOTO YepBsl Ha pa3ipaskuTelu.

2. UccnenoBanue BHYTPEHHETO CTPOEHUS JI0KIEBOI0O YepBsl (Ha TOTOBOM BJIAXKHOM Tpernapare U MUKpoIpenapare).
3. N3yuyenue npucnocoOaeHni mapa3uTHUECKUX YepBell K Mapa3uTu3My (Ha rOTOBBIX BJIQKHBIX M MUKPOIIpenaparax).



Ynenucmonozcue. O61mas xapakrepuctuka. Cpezpl KU3HU. BHellIHee 1 BHYTpEeHHEe CTPOEHUE WIEHUCTOHOIMX. MHOrooopasue 4ieHUCTOHOTHX.
[IpencraBurenu Kiaccos.

Paxoobpasnvie. OcOOEHHOCTH CTPOSHHUS U )KU3HEACATEIBHOCTH. 3HAU€HUE PAKOOOPa3HBIX B MIPUPOIC U KUIHH YEIIOBEKA.

Ilayxoobpa3suvie. OCOOEHHOCTH CTPOSHHUS U )KU3HEACATEIILHOCTH B CBSI3U C KHU3HBIO Ha cyme. Kienm — BpeanuTeNnn KyJIbTYPHBIX PACTCHUN U MEPHI
00prObI ¢ HUMU. [lapasuTHyeckue Kiemu — BO30YIUTENN U TIEPEHOCUYMKH OTIACHBIX 0oJIe3Hel. MephI 3aIuThI OT KiIemiei. Pob kiemei B
I04YBOOOpa30BaHUM.

Hacexomvie. OcOOEHHOCTH CTPOEHUS U KUZHEEIATENbHOCTH. Pa3MHOKEHE HACEKOMBIX M TUIIBI pa3BUTUsA. OTpsapl HaceKoMbIX™*: [IpsMOKpbLIbIE,
PaBrokpsuibIe, [TomyxecTkokpbuiblie, Hemryekpsliable, JKecTkokppuibie, IlepenonuaTokpsiisie, JIBykpbuibie U 1p. HacekoMble — nepeHoCcYnKu
BO30yauTeNel U apa3uThl YeJI0BeKa U IOMAIlIHUX KUBOTHBIX. Hacekomble-BpeauTenu canua, oropoja, mosis, jJeca.

Hacexkomble, cHMKaromye YuCIeHHOCTh BpeauTenel pacteHnid. [loBeieHne HaceKOMBIX, HTHCTUHKTBL. Mephl 10 COKPAIIEHUIO YHCIIEHHOCTH
HaCEKOMBIX-BpEAUTENCH. 3HAYEHHE HACEKOMBIX B IPUPOJE U JKU3HHU YEIIOBEKA.

*OTpsiibl HACEKOMBIX U3Yy4al0TCs 0030pHO 10 YCMOTPEHHUIO YUUTENS B 3aBUCUMOCTH OT MECTHBIX yclI0BUH. bosee moapo6Ho n3yyarorcs Ha
IIpUMEpPE ABYX MECTHBIX OTPSAOB.

Jlabopamopuvie u npakmuueckue pabomaol
1. UccnenoBanue BHEIIHETO CTPOSHUSI HACEKOMOTO (Ha MPUMepe MaiiCKOro KyKa Wi APYTUX KPYIHBIX HACEKOMBIX-BPEIUTENEH ).

2. O3HaKOMJIEHUE C Pa3IMYHBIMU TUIIAMU PAa3BUTHS HACEKOMBIX (HA MPUMepe KOJIIEKIUH).

Monnwcku. O6mmas xapaktepuctuka. Mectooburanue MoJuTIocKoB. CTpoeHHe U MTPOLIECCHI KUIHEACITETbHOCTH,, XapaKTepHbIE 7151 OPIOXOHOTHX,
JIBYCTBOPYATHIX, TOJIOBOHOTMX MOJIITIOCKOB. UepThl MPUCIIOCOOIEHHOCTH MOJUTIOCKOB K cpezie o0uTanus. PazMHOXKeHHE MOJUTIOCKOB. MHOTOOOpasue
MOJUTFOCKOB. 3HAYE€HHE MOJUIFOCKOB B MIPUPOJIE U )KM3HU YEJIOBEKa.

Jlabopamopusie u npakmuueckue pabomol

HccnenoBanue BHEIIHETO CTPOSHUS PAKOBUH PECHOBOIHBIX M MOPCKUX MOJITIOCKOB (PaKOBHUHBI 0€33yOKH, MEepPIOBUIIbI, IPYJOBUKA, KaTYIIKU U
Jp.).

Xopoogvle. O0111a51 XapaKTEpUCTUKA. 3apOBbIIIEBOE pa3BUTHE XOpAOBbIX. CucTeMaTHueckue rpymnibl XopaoBeiX. [loarun becuepennbie
(mannernuk). [loarun Yepennsie, wim [To3BOHOYHBIE.

Poiobr. O61mas xapakrepucTuka. MecTooOuTaHue 1 BHENIHEe cTpoe-Hue phl0. OCOOEHHOCTH BHYTPEHHETO CTPOSHHS U MPOLIECCOB
XKusHenesaTenbHoCcTH. [Iprcnoco0neHHOCTh phId K yenoBusiM oOuTanus. OTINYUs XPAIEBBIX PbIO OT KOCTHBIX pbI0. PasMHOXKeHME, pa3BUTHE U
MUrpanus psid B npupojae. MHorooopasue ppi0, OCHOBHBIE CUCTEMAaTUYECKHE TPYIIIBI PhI0. 3HAUEHUE PHIO B MPUPOC U KHUIHU YeTOBEKA.
X035HUCTBEHHOE 3HaUEHUE PBIO.

Jlabopamopuvie u npakmuueckue pabomol
1. MccnenoBaHye BHEIIHETO CTPOEHUS U 0COOEHHOCTEH MepeIBIKEHUS PhIObI (Ha MpUMepe KHUBOM prIObl B OaHKE C BOJOM).

2. UccnenoBanye BHYTPEHHETO CTPOEHUS phIObI (Ha IpUMeEpe TOTOBOTO BIAKHOTO Mpernapara).



3emnoeoonvie. O011as XxapakTepucTuka. MectoobuTanrne 3eMHOBOIHBIX. OCOOEHHOCTH BHEIIHETO U BHYTPEHHETO CTPOEHHUS, IIPOLIECCOB
KU3ZHEJESATENIbHOCTH, CBA3aHHBIX C BBIX0J/I0M 3€MHOBOJIHBIX Ha cymy. [Iprcrnoco6ieHHOCTh 36MHOBOIHBIX K )KM3HU B BOJIE U Ha cylue. Pa3MHOKeHHEe 1
pa3BUTHE 3€MHOBOHBIX.

Mmoroo6pa3ue 3eMHOBOJHBIX M HX OXpaHa. 3HAaYeHUE 36MHOBOTHBIX B IPUPOJIC U )KU3HU YEITOBEKA.

Ilpecmuikaromueca. O6mas xapakrepuctrka. MecrooOuTanue npecMpIkatommxcst. OCOOEHHOCTH BHEITHETO W BHYTPEHHETO CTPOCHHS
npecMbikaromuxcs. [Iporeccel )Ku3HeAESTENbHOCTH.

[Tpucnoco6aeHHOCTh MPECMBIKAIONTUXCS K KU3HU Ha cyiie. Pa3MHOKeHNE U pa3BUTHE pecMbIKatonmxcs. Perenepanus. Muorooopasue
MIPECMBIKAIOIINXCS U UX OXpaHa. 3HaYeHHE MTPECMbIKAIOLIUXCS B IPUPOJAE U )KU3HHU UEIOBEKA.

IImuywpr. O6uas xapakrepuctuka. OcoOEHHOCTH BHEIIHErO cTpoeHus NTHil. OcoOeHHOCTH BHYTPEHHETO CTPOSHUS U MIPOLIECCOB
XKu3HenesTenpHocT nTull. [lpucnocobnenus nrui k nouéry. [losenenune. PazmMHoxkenne u pazsutue nruil. 3a0ota o motoMctBe. Ce30HHBIE SABJIEHUS B
KU3HU NTHL. MUrpanum nNTui, X uzydeHue. MHoroo6pasue nTuil. DKoJorudeckue rpymnmsl NTUl*. IIpucrnoco6neHHoCTh NTUI K pa3InyHbIM
YCIIOBUSAM cpejibl. 3HaU€HUe NTHIL B IPUPOJE U )KU3HH YeIOBEKa.

*MHoroo6pasue NTHI] U3ydaeTcs 1o BEIOOpY YUUTENS Ha MpUMeEpe TPEX KOJOTUYECKUX TPYII ¢ YYETOM PaCHpOCTPAHEHUS MTHIl B CBOEM pErvoHe.

Jlabopamopuvie u npakmuueckue pabomaol
1. UccnenoBanue BHEIIHETO CTPOEHUS U MIEPHEBOTO MOKPOBaA MTUIL (Ha IpUMepe dydesa NTULl U Habopa MepbheB: KOHTYPHBIX, MMYXOBBIX U MyXa).

2. UccnenoBanre 0COOEHHOCTEN CKEJIeTa IITHIIEL.

Mnexonumarowjue. O61as1 xapakrepuctuka. Cpeapl KU3HU MileKonuTatonux. OCOOeHHOCTH BHEIIHETO CTPOSHUS, CKelleTa U MYCKYyJIaTyphl,
BHYTPEHHETO CTpoeHHUs. [Ipo1iecchl )KM3HEeNeITENbHOCTH. Y CIIOKHEHHE HEPBHOM crucTeMbl. [loBeneHne miuekonuTaromux. Pa3MHOKEHUE U pa3BUTHE.
3a00Ta 0 MOTOMCTBE.

[TepBo3Bepu. OaHomnpoxoausie (sinekinanymue) u Cymyarsie (Hu3mue 38epu). [Inanenrapusie miekonuratone. Muorooopasue
miekonuTarmux. Hacekomosabie u Pykokpsiasie. ['pei3ynsl, 3aiinieoopasabie. Xumiaeie. Jlactronorue u Kutoo6pasusie. [lapHOKOIIBITHBIC 1
Henapuokoneitheie. [Ipumartsr®. CemelicTBa oTpsina XuliHbie: co0auby, KOIIa4bU, KYHbU, MEJBEKBH.

3HaueHue MIIEKOIMUTAIOUINX B IPUPOJIE U JKU3HH YelloBeKa. MIleKOMuUTaloIe — MepeHOCYMKU BO30YyAUTENEH omacHbIX 3a0oeBanuii. Mepbl
060pBObI ¢ rphI3yHaMH. MHOT000Opa3ue MIIEKOMUTAIOMIMX POJHOTO Kpasi.

*N3ydaroTcst 6 OTpsSA0B MICKOUTAIONIUX HA IPUMEPE IBYX BUJIOB U3 KaXKIOTO OTPsa MO BEIOOPY YUUTENS.

Jlabopamopuvie u npakmuueckue pabomaol
1. UccnenoBanue ocoOeHHOCTEH CKeleTa MICKOUTAIOLTUX.

2. UccnenoBanue 0cobeHHOCTEM 3yOHON CUCTEMBI MIIEKOIIUTAIOIIHX.

4. PazBuTHE )KHBOTHOI'0 MMpa Ha 3emuie

OBOJIIOLMOHHOE Pa3BUTHE KUBOTHOTO MHpa Ha 3eMile. Y CII0)KHEHHE KUBOTHBIX B IIPOLIECCE IBONIONMH. [[0Ka3aTenbCcTBa HBOJIIOLIMOHHOTO Pa3BUTHUS
XKHUBOTHOTO Mupa. [laneonronorus. Mickonaemble OCTaTKU )KMBOTHBIX, UX U3ydeHHE. MeTo bl N3y4eHHs UCKOTIaeéMbIX OCTaTKOB. PectaBpanus ApeBHUX
KUBOTHBIX. <«OKHBBIE UCKOTIAEMBIE» KUBOTHOTO MUpA.



Ku3Hb KUBOTHBIX B BoJe. OJTHOKJIETOUHBIE )KUBOTHbIE. [IpOHCX0KI€HINE MHOTOKIIETOYHBIX )KUBOTHBIX. OCHOBHBIE ATAIIbI IBOJIIOLUU
6ecro3BOHOYHBIX. OCHOBHBIE ATAIIbI SBOJIIOLMH IO3BOHOYHBIX )KUBOTHBIX. BrIMepIIIHe )KIUBOTHBIE.

Jlabopamopuvie u npakmuyeckue pabomul

HccenenoBanue NCKOMIaeMbIX OCTaTKOB BBIMEPIIUX KUBOTHBIX.

5. ’KuBoTHBIE B IPHPOJHBIX CO00IIECTBAX

JXKuBoTHble U cpefa obuTanus. BiausiHue cBera, TemnepaTypsl U BIaKHOCTH Ha )KMBOTHBIX. [Iprcnoco0aeHHOCTh )KMBOTHBIX K YCIOBHSIM CpPEIbI
oOuTaHusl.

[Tonmynsiuu )KMBOTHBIX, X XapaKTepUCTUKU. OMHOYHBIN U IpyNIoBoi 00pa3 KU3HU. B3aMOCBS3M JKUBOTHBIX MEXy COOOH U ¢ APYTUMU
opranu3mami. [IuieBsie cBS3U B IPpUPOJHOM coodiiecTse. [IuieBbie ypoBHH, 3KOJOTHYecKasi MupaMuia. JKOCUCTeMA.

JKuBOTHBIN MUp NPUPOAHBIX 30H 3eMiin. OCHOBHBIE 3aKOHOMEPHOCTH PacIpeiesIeHNs] )KUBOTHBIX Ha miaHeTe. dDayHa.

6. ZKuBoTHBIC N YeJIOBEK

Bo3neiicTBue yenoBeka Ha )KUBOTHBIX B IIPUPOJIE: MPsIMOE U KOcBeHHOE. [IpombiciioBbie ;kMBOTHBIE (pbI00IOBCTBO, 0X0Ta). Benenue npomeicia
YKUBOTHBIX Ha OCHOBE HAYYHOI'0 MOAXO0Ja. 3arpsi3HEHUE OKPYKAIOIIEH CPEIBI.

OpomMantHuBaHue KUBOTHBIX. CeneKIus, HOpo/ibl, UCKYCCTBEHHBIN 0TOOp, NMKHE MPEIKH TOMAITHUX )KUBOTHBIX. 3HaAYEHHE IOMALTHUX KUBOTHBIX B
KU3HU 4yenoBeKa. JKUBOTHBIE CEIbCKOXO03IUCTBEHHBIX YToauil. MeToabl 60pbObI ¢ AKUBOTHBIMU-BPEIUTEISIMHU.

I'opon kak ocoGast HICKycCTBEHHAs cpeia, co3iaHHas yernoBekoM. CHHAHTPOIHBIE BU/IbI )KUBOTHBIX. Y CIIOBUS UX oOUTaHus. becrio3BoHOUHbIE U
[TI03BOHOYHBIE JKUBOTHBIE TOPOJa. AAaNTalMs )KMBOTHBIX K HOBBIM YCJIOBUSIM. PeKpeallmoHHBIN Ipecc Ha JKUBOTHBIX JUKUX BUAOB B YCIOBUAX TOPO/A.
besnamzopubie noManHue KuBoTHbIE. [IuToMHMKH. BoccTaHOBIEHNE YHCTIEHHOCTH PEKUX BHIOB )KMBOTHBIX: 0CO00 OXpaHsIeMble PUPOTHBIE
tepputopuu (OOIIT). Kpacnas kaura Poccun. Mepbl coxpaHeHUs )KUBOTHOTO MHUpa.

8 KJIACC

1. YesoBexk — 0MOCOLMATILHBIN BU

Hayku o yenoBeke (anaroMust, pU3nN0IOTHS, TICUXOJIOTHS, aHTPOIIOJIOTUsI, TUTUEHA, CAHUTAPHS, SKOJIOTHS YeJloBeKa). MeTo1bl M3ydeHHUs Opr aHh3Ma
YyenoBeKa. 3HaYeHNe 3HAHHUM O YeJIOBeKe JIIsl CAMOIIO3HAHUS U COXPaHEHUS 310pOBbsi. OCOOEHHOCTH YeIoBeKa Kak OMOCOIMAIBLHOTO CYIECTBA.

Mecto denoBeka B CUCTEME OpraHuYecKoro Mupa. YenoBek Kak 4yacTh Mpupoibl. CHCTEMAaTHYECKOE MOJIOKEHUE COBPEMEHHOT0 UesioBeKa. CX01CTBO
YeJoBeKa ¢ MileKonuTaromuMu. OTiandre YeaoBeka OT NpUMarToB. JlokazaTenbCTBa JKUBOTHOTO ITPOUCXOKICHUS YeloBeKa. YeloBeK pa3yMHBbIN.
AHTpOTIOreHe3, ero 3Tarbl. buoslornyeckue u conuaibHble (PaKTOPhI CTAHOBJICHUS YeIOoBeKa. YenoBeuecKue pachl.

2. CTpyKTypa OpraHmusma 4ejioBeKa

CrpoeHue u xuMudeckuii coctaB kieTki. OOMeH BEIIeCTB U MPeBpaIleHne YHEPTUH B KiieTke. MHOrooOpasue KIIeToK, ux aenenue. HykiaenHossie
KUCTOTHIL. ['eHbl. XpoMocoMBbl. XpOMOCOMHBIN Habop. Muto3, meiio3. ComaTrudeckue U nojoBbie KiIeTkd. CTBOJIOBBIC KIETKH.

Tunsl TKaHel opraHu3Ma 4enoBeKa: SIUTeNnaIbHbIe, COCAMHUTEIbHBIC, MbITIIeUHbIe, HepBHas. CBoiicTBa TkaHeH, nX GyHKIUH. OpraHbl U CUCTEMBI
opraHoB. Opranusm Kak enHoe 1enoe. B3auMo-cBa3b OpraHoB ¥ CUCTEM KaK OCHOBAa TOMEOCTa3a.

Jlabopamopuvie u npakmuueckue pabomol



1. 3ydeHue KIeTOK CIM3UCTON 000JI0YKY MOJOCTU PTA YEJIOBEKA.
2. VI3yueHne MUKPOCKOIIMYECKOI0 CTPOEHUS TKaHeW (Ha TOTOBBIX MUKpOIIpenaparax).
3. Pacrio3naBaHue OpraHoB ¥ CHCTEM OPraHOB YelIoBEKa (110 TabIuIam).

3. HeiiporymopaJjibHasi peryjasinusi

HepBhas cucrema yenoBeka, €€ opraHu3aius 1 3HaueHue.

Hetiponsl, HepBbl, HepBHBIE Y37bl. Pednekc. PednexkropHas ayra. Penentopsl. J[ByxHelpoHHbIE U TPEXHEUPOHHBIE pe(ICKTOPHBIE TYTH.

CnuHHOM MO3T, ero cTpoeHue u Gpynkuun. Pedrnexcsl cnuaHoro Mo3ra. ['ooBHO# Mo3r, ero ctpoeHue U GyHKIUU. bobIme momymapus.
Pednexcel ronoBHoro mosra. bezycioBHbie (BpoxkIEHHBIE) U YCIOBHBIE (TPHOOPETEHHBIE) pe(IEKCHI.

ComaTnueckast HepBHas cucreMma. BereraruBHasi (aBTOHOMHas1) HepBHas cuctema. HepBHas cucreMa kak equHoe nenoe. Hapymenus B pabote
HEPBHOM CHUCTEMBI.

I'ymopanbHas perymsamnus GyHKIUNA. DHIOKpUHHAS cucTeMa. JKene3sl BHYTpeHHEH cexperuu. JKene3sl cMenranHoi cekpennn. [ OpMOHBI, X pojib B
perynsiuu Gpu3noIorudecKux GyHKIIMNA OpraHu3Ma, pocTta U pa3BuTus. Hapymenue B paboTe SHAOKPUHHBIX kené3. OcoOeHHOCTH pedIeKTOPHOM 1
ryMOpaJibHOM perynsunu GyHKIUI opranusma.

Jlabopamopuvie u npakmuueckue pabomaol
1. VI3yueHune roJloBHOTO MO3Tra YeJIOBEKa (110 MYJISKAM).

2. 3yueHne U3MEHEHHUs pa3Mepa 3padka B 3aBUCUMOCTH OT OCBEIIEHHOCTH.

4. Onopa v 1BU:KeHHE

3HaueHue OMOPHO-ABUraTENIbHOTO anmnapaTa. CKener 4enoBeka, CTPOCHHE ero oT/enoB U GyHkuuu. KocTu, X XuMU4ecKHil cocTaB, CTPOEHUE.
Tunsl kocteil. PocT kocteit B yinHy 1 Toimuny. Coennnenue kocreil. Ckenet rojoBbl. CkeneT TyaoBuiia. CKeleT KOHEUHOCTEW U UX MOSICOB.
Oco0eHHOCTH CKeJIeTa YeIOBeKa, CBA3aHHbIE C MPSMOXO0KICHUEM U TPYAOBOH AESITEIbHOCTHIO.

Mpimeunast cucrema. CtpoeHue v QyHKIIUU CKEJIETHBIX MBIIII. PaboTa MBI cTaTHYecKast U JUHAMHYECKas; MBIIIILIBI CTUOATeTH U pa3rudaTey.
Yromnenue mpimn. ['nnogunamus. Ponb 1BUratenbHO akTHBHOCTH B COXPAHEHHUH 30POBBS.

Hapyienus onopHo-aBuraTenbHoOM cucteMsl. Bo3pacTHble n13MeHeHMs B CTpoeHun Koctel. Hapymenue ocanku. [Ipeaynpexienne HCKpUBIEHUS
MO3BOHOYHUKA U pa3BUTHs miockoctonus. [Ipodunaktuka tpaBmarusma. [lepBas moMoIpb pu TpaBMax ONOPHO-ABUTaTEIBHOTO anmapara.

Jlabopamopuvie u npakmuueckue pabomol
. UccnenoBanne CBOMCTB KOCTH.
. I3ydenue cTpoeHust KocTei (Ha MyIsKax).
. I3ydenue cTpoeHus MO3BOHKOB (Ha MYJISDKAX).
. Omnpenenenne THOKOCTH O3BOHOYHHKA.
. 3sMepeHune macchl 1 pocTa CBOETO OPraHu3Ma.
. I3ydeHne BIUSAHUSA CTATHYECKON U JUHAMUUYECKON HArpy3Kd Ha yTOMJIEHHE MBIIILI.
. BolsiBneHre HapylnIeHUs OCaHKH.
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8. Omnpenenenne NpU3HAKOB MIIOCKOCTOIIHS.
9. Oka3zaHue 1epBoil MOMOLIY NPU MOBPEKJAECHNUN CKEJIETa U MBIIIII.

5. BHyTpeHHss cpeaa opraHu3sMa

Buytpennsis cpena u e€ pyHkipn. @OpMEHHBIE JIIEMEHTHI KPOBH: SPUTPOIMTHI, IEUKOIMTHI U TPOMOOLIUTHI. ManokpoBue, ero npuanHel. KpacHsrii
KOCTHBIN MO3T, €ro poJjb B opranusme. [1nasma kposu. [locTosiHCTBO BHYTpeHHEH cpefibl (romeocTtas). CBEpThiBaHUE KPOBU. [ pymiibl kpoBu. Pesyc-
¢akrop. [lepenuBanue kposu. JloHOPCTBO.

NmMmyHutet u ero Buabl. @akTopsl, BIUSIONIME HA UMMYHHUTET (IPUOOpPETEHHBIE MMMYHOAE(DULIUTHI): paualliOHHOE O0TydeHrEe, XUMUYECKOEe
OTpaBJICHHE, TOJIOJAHKE, BOCTIaJIeHHe, BUpYCHBIE 3a0oseBanus, BUU-undexmus. Bunoukosas xenesa, tuMmbaTudeckue y3ibl. Bakiiuuel u gedeOHbIe
ceiBOpoTKH. 3HaueHue padot JI. [lacrepa u M. . MeununkoBa 1o u3y4eHr0 UMMYHHUTETA.

Jlabopamopuvie u npakmuueckue pabomol

N3ydyeHrne MUKPOCKOTMYECKOTO CTPOSHHS KPOBU YEIOBEKa U JISTYIIKH (CpaBHEHUE).

6. KpoBooOpamenue

Opransl kpoBooOparieHus. CTpoenne u padborta cepamna. ABTomatusm cepamna. CepaeuHblil UK, €r0 IITUTEIFHOCTh. BOJIbINOi 1 MallbIit KpyTru
KpoBooOparieHus. [[Buxenue kposu no cocynam. Ilynsc. Jlumparuueckas cucrema, 1uMdooTTOK. Perynsius AesTenbHOCTH cep/ilia U COCYOB.
I'uruena cepaeyHo-cocyaucToi cucteMsl. [IpodunakTuka cepiedHo-COCYAUCThIX 3a0oeBanuii. [lepas momoIs Mpu KPOBOTEUCHHUSX.

Jlabopamopuvie u npakmuueckue pabomol
1. 3mepeHue KpoBSIHOTO /1aBJICHUA.

2. OmnpezeneHue Mmylibca U Yncia CepACYHBIX COKpPAIICHUH B MOKOE U MOCIe J03UPOBAHHBIX (PU3MUECKUX HArPY30K Y UeIOBeKa.
3. IlepBasi nomolIib Npu KPOBOTECYEHUSX.

7. ApIXaHue

Jpixanue u ero 3Hayenue. Oprausl apixanus. JIErkue. Bzaumo-cBs3p ctpoeHus u GpyHKIMI opraHoB AbixaHus. ['a3000MeH B JETKUX U TKaHSIX.
KusneHnHas EMKOCTb JIEFKUX. MeXaHnu3MblI IbIXaHusl. J{pIXaTeabHble IBUKEHUS. Perymsmnus qpixanus.

Nndekunonnsie 0one3HU, Iepearolnecs Yepe3 BO3IyX, NpeaynpexaeHe BO3AyIIHO-KaneabHbIX HH(ekuil. Bpen Tabakokypenus, ynotpediieHus
HapKOTUYECKUX U IICUXOTPOIHBIX BenlecTB. Peanumanus. Oxpana Bo3aymHo# cpebl. Oka3aHue nepBoi MOMOILH MTPU NOPAKEHUU OPraHOB JbIXAHU 5.

Jlabopamopuvie u npakmuueckue pabomol
1. U3mepenune o0xBaTa TpyIHOM KJIETKH B COCTOSIHUHU BJOXa U BBIAOXA.

2. OmnpeseneHue 4acTOThI bIXaHus. BiusHue pa3nuyHbix GakTOPOB HA YACTOTY AbIXAHHUSL.

8. Iluranue U NUIEBapeHne

[TuTarenbHble BellecTBa U NMUIIEBble MPOAYKTHl. [IuTanue u ero 3Hauenue. [TumeBapenue. OpraHsl NUIeBapeHus, UX CTPOCHUE U (PYHKLIUH.
depMeHTBI, UX poJib B HieBapeHun. [IumeBapenue B poToBoi mosocTu. 3y0osl M yxoa 3a HUMH. [IuieBapenue B xkeny/aKe, B TOHKOM U B TOJICTOM
KHIIEeYHUKE. BecacbiBaHne nUTaTenpHbIX BelecTB. BecacsiBanue Bopl. [InieBapuTenbHble jKene3bl: IeYeHb U MOIKETYA0YHAas J)KETe3a, UX POJIb B
MUILEBAPEHUHU.



MukpoOroM YeroBeKa — COBOKYITHOCTh MUKPOOPTaHM3MOB, HACEISIFOIIMX OPraHU3M 4YelioBeKa. Perymnsaius numeBapeHus. MeToibl H3y4eHUs
opraHoB nuuieBapenus. Padots! U. I1. ITaBnosa.

['uruena nuranus. [penynpexaeHue TIUCTHBIX U KETyJ0YHO-KUIIICUHBIX 3a00JIEBaHUM, MUIIEBBIX OTPABJICHUHN. BiusHue KypeHHs 1 aJIKOToJIsl Ha
MUIIEBApEHUE.

Jlabopamopuvie u npakmuyeckue pabomul
1. UccnenoBanue neicTBus (PEPMEHTOB CIIOHBI HA Kpaxmall.
2. HabmroieHue neicTBUS KETyIOYHOTO COKa Ha OeJKH.

9. O0MeH BellleCTB U NpeBpallleHHe JHePruu

OOmeH BelecTB U MPpEBpaIleHUe YHEPTUH B OpraHu3Me uenoBeka. [[mactudeckuit u snepreruyeckuii oomeH. OOMeH BOJIbI 1 MUHEPAJBHBIX COJICH.
OO6meH OeNKOB, YIIIEBOJIOB U KUPOB B Opranu3Me. Perymsius oOMeHa BEIIeCTB U MIPEBPAICHHS SHEPTUH.

Butamunsl u ux pons aisa opranuzma. [locryrienne ButraMuHoB ¢ nimiieid. CHHTe3 BATAMHUHOB B OpraHu3Me. ABUTAMHUHO3bBI M TUTIOBUTAMHHO3HI.
CoxpaHeHre BUTAMHUHOB B TIHIIIE.

Hopwmbr u pesxxum nutanus. ParmonanpHoe nutanne — ¢GakTop yYKperieHus 310poBbsi. Hapyrmenune oOMeHa BEIIeCTB.

Jlabopamopuvie u npakmuueckue pabomaol
1. UccnenoBanue coctaBa NPOAYKTOB MUTAHUA.
2. CocraBieHre MEHIO B 3aBUCUMOCTH OT KaJIOPUMHOCTH MUIIIH.
3. CniocoObl coxpaHeHHsI BATAMHHOB B MUIIEBBIX MPOIYKTAX.

10. Ko:xa

Crpoenue u ¢pyHkiuu koxu. Koxa u e€ nmpousBoaubie. Koxka u repmoperynsmnus. Biusaue Ha KoKy (PakTOpOB OKPYKAIOIIEH CPEIbI.

3akanuBaHue U ero poib. CrocoObl 3aKanuBaHus opraHu3Ma. [ urruena Koxu, rTurueHu4Yeckre TpeboBanus K ojexae u o0yBu. 3a00aeBaHUs KOXKHU U
ux npeaynpexaenus. [Ipodunaktuka u neppasi IOMOILb IPU TEIUIOBOM M COJTHEUHOM yAapax, 05K0rax U 0OMOPOKEHHSIX.

Jlabopamopusie u npakmuueckue pabomol
1. MccnenoBanue ¢ TOMOILBIO JIYIIbl ThUIbHOW U J1aJIOHHOW CTOPOHBI KUCTH.
2. OnpeneneHue KUPHOCTU PA3IUUYHBIX YIACTKOB KOXKH JIULA.
3. Onucanue mMep Mo yxoay 3a KOKeu Jula U BOJIOCAMU B 3aBUCHMOCTHU OT THIA KOXH.
4. Onucanue OCHOBHBIX THTHEHUUYECKUX TPEOOBAaHUM K 0JIeXk /1€ U OOYBH.

11. Beigesaenue

3nauenue BoieneHusa. Opranbl BoiaeneHus. Opranbl MOYEBBIICIUTEIBLHON CUCTEMBI, HX CTPOEHHE U (YHKIIMH. MUKPOCKOTIHUECKOE CTPOCHUE
nouku. Hedpon. O6pazoBanue mouu. Perynsims MoueoOpazoBaHus U MOYEHCITyCKaHUs. 3a00JIeBaHUsI OPTaHOB MOUYEBBIACTUTEIILHON CUCTEMBI, UX
MpeAyNnpexICHUE.

Jlabopamopuvie u npakmuueckue pabomol
1. OnpeneneHrie MECTOTIONOXKEHUS MOYEK (HA MYJISIKE).
2. Onucanue Mep npoUIaKTHKN 00JIe3HEH MOYeK.



12. PasMHoO:KeHHe U pa3BUTHE

Oprasnsl penpoaykuuu, crpoenue u pyHkuuu. [lomossie sxenessl. [lonossie kinetku. OmnonoTBopeHne. BHyTpuyrpoOHoe pasBurue. BnusHue Ha
SMOpHOHAIEHOE pa3BUTHE (HAKTOPOB OKpyxaromieil cpeabl. Poapr. Jlakramus. Poct u passutue pedénka. [lonoBoe cozpeBanne. Hacnenopanue
IIPU3HAKOB y yenoBeka. HaciencrsenHble 001€3HU, UX IPUYMHBI U IIpeaynpexaeHue. Habop xpoMocoM, MoaoBbIe XpOMOCOMBI, reHbl. Poiib
TeHETUYECKUX 3HAHUH JUTS TUTaHUPOBaHMs ceMbH. MH(ekunu, nepeaaronmecs NoJ0BbIM MyTEM, UX MPO(UITAKTHKA.

Jlabopamopuvie u npakmuueckue pabomuol

OnucaHye OCHOBHBIX Mep MO IpoduiIakTHKe HHPEKIMOHHBIX BUPYCHBIX 3a0oneBanuii: CIIN/] u renatur.

13. Opranbl 4yBCTB M CEHCOPHbIE CHCTEMbI

Opranbl 4yBCTB U UX 3HaueHue. AHanu3atopbl. CeHcopHble cucteMsl. ['1a3 u 3penue. Ontudeckas cucrema riasa. Cerdarka. 3puTenbHbIe
penienTopsl. 3puTenbHOE BocnpusaTie. Hapymienus 3penus U ux npuyuHbl. [ uruena speHus.

Vxo0 u cnyx. CtpoeHue u GyHKIIMU opraHa ciryxa. Mexanusm paboThl ciyXxoBOTO aHanu3aropa. CiryxoBoe BocnpusTue. Hapyiienus ciyxa u ux
npuuuHel. ['uruena ciyxa.

OpraHbl paBHOBECHSI, MBIIIEYHOT'O YyBCTBA, OCSI3aHUs, 0OOHAHUS U BKyca. B3aumoielicTBEe CEeHCOPHBIX CUCTEM OpPTraHu3Ma.

Jlabopamopuvie u npakmuueckue pabomaol
1. Onpenenenne oCTpOTHI 3PEHUS Y YEJIOBEKA.

2. V3ydyeHue cTpoeHust oprana 3peHusi (Ha MyJsbkKe M BIIaXKHOM Iperapare).
3. V3yuenune cTpoeHMs opraHa ciryxa (Ha MyJIsDKe).

14. IloBenenue u NCUXMKAa

[lcuxuka u noBeaenue yenoneka. [lorpedbnocTr u MoTHBHI oBeneHus. CorpanbHas 00yCIOBIEHHOCTb MOBEACHUS YenoBeka. Pednexropuas teopust
noBeJieHus1. Briciias HepBHas JIeATEILHOCTh YeaoBeka, padotel . M. Ceuenona, U. I1. [TaBnoBa. Mexanu3m 00pa3oBaHus YCIOBHBIX pedeKkcoB.
Topmoskenue. Jlunamuueckuii crepeotun. Poinbs ropmoHoB B oBeaeHuu. HacneacTBeHHble M HEHACIEICTBEHHBIE TPOrPaMMBI MIOBEJICHHS Y UeIOBeKa.
[IpucnocobuTenbHbIN XapakTep MOBEACHUS.

[lepBas u BTOpas curHanbHele cucteMbl. [lo3HaBaTenbHast 1eATeNbHOCTh MO3ra. Peub u Mpinuienue. [laMsaTh 1 BHUMaHue. DOMOLINH.
WNuauBuayanbHble 0COOCHHOCTH TUYHOCTH: CIIOCOOHOCTH, TEMIIEPAMEHT, XapakTep, OAapEHHOCTh. THUIIbI BBICHIEH HEPBHO ESTEIBHOCTH U
temriepamenTa. OcoOEHHOCTH NICUXUKHU YesloBeKa. | urueHa pu3sn4eckoro u yMCTBEHHOTO Tpyna. Pexum tpyna u otapixa. CoH U €ro 3HaueHUeE.
['uruena cua.

Jlabopamopuvie u npakmuueckue pabomol
1. 3yuenue KpaTKOBPEMEHHOM MaMsITH.

2. OnpeneneHne 00bEMa MEXaHUYECKON U TIOTUYECKON TTaMSITH.
3. Onenka c(hopMUPOBAHHOCTH HABBIKOB JIOTHYECKOTO MBIIUICHUS.

15. YesioBek M OKpy:xamomas cpeaa



YenoBek 1 OKpyKarommas cpesia. JKonoruueckue GakTophl U UX JEHCTBHE HA OPTaHU3M YeI0BEKa. 3aBUCHMOCTD 3/10POBbS YEIOBEKA OT COCTOSIHUS
OKpy»xarolei cpebl. MUKpOKIMMAT KWIbIX HoMenieHnit. Co0itoieHre npaBuil OBEACHUS B OKPYXaIOLIEl cpefie, B OMACHBIX U YPE3BbIYalHBIX
CUTYaIUSIX.

310pOBBE YENIOBEKA KaK COIMANIbHAS IEHHOCTh. DaKTOPHI, HapyIIAOIIKe 3/J0POBbE: TUIIOIUHAMUS, KypeHHUE, YIOTPEOICHUE aJIKOTOJIsl, HAPKOTHUKOB,
HecOaaHCUPOBAHHOE MUTaHUE, CTPECcC. YKPEIUIEHHE 3J0POBbs: ayTOTPEHUHT, 3aKaIMBaHHE, IBUraTelbHas aKTUBHOCTh, COATaHCUPOBAHHOE ITUTAHMHE.
Kynbrypa oTHOILIEHHUS K COOCTBEHHOMY 3/10POBbIO U 3/10POBbIO OKpYXarolux. BcemupHast opranuzanus 31paBoOXpaHEeHHUS.

YenoBek Kak yacTh Onocdepsl 3eMian. AHTPONIOT€HHbIE BO3ACHCTBUS Ha npupoay. Ypobanuzauus. Huunuzanus. TexHoreHHbI€ H3MEHEHUS B
okpyxartoiel cpene. CoBpeMeHHbIe II00aIbHbIE SKOJOTHYECKUE TPOOIeMbl. 3HAYEHUE OXPAaHbl OKPYXKAIOLIEH cpeibl Ul COXpaHEHUs YeJI0BEYECTBA.

9 kaacce

1. O0mMe 3aKOHOMEPHOCTH KU3HU (5 1)

buonocus — nayka o scusom mupe buonorus — Hayka, Uccleayrouas >ku3Hb. M3ydenune npuposl B o0ecrieueHnr BbKUBAHUS JII0JIeH Ha 3emiie.
buonorus — cucrema pa3HbIX OMOJIOTHUECKHX 00siacTeld HayKu. Poss OMOJOTHY B MPAaKTUUECKOU JIEATETLHOCTH JIFOICH

Memoowi buonocuueckux uccreoosanuii MeTo1bl N3y4eHUS KUBBIX OPraHU3MOB: Ha0II0IeHNE, U3MEPEHNE, CPaBHEHHE, OTICAHNE, IKCTICPUMEHT,

Mo ienupoBanue. [IpaBuna paboThl B KabnHETE OMOJIOTHUH C OMOJOTUYECKUMH MPUOOpaMHU U HHCTPYMEHTaMHU

Obwue ceoticmaa xcugvix opeaHuzmos OTINUUTETbHbIE TPU3HAKY KMBOTO U HEKHMBOT'O: XUMUYECKUI COCTaB, KJIETOYHOE CTPOCHHE, 0OMEH BEIIECTB,
pa3MHOKEHHE, HACIeACTBEHHOCTh, U3MEHUYUBOCTh, POCT, Pa3BUTHE, Pa3paKMMOCTb. B3aMMOCBS3b JKUBBIX OPIraHU3MOB U CPEJIbI

Mmnozoobpazue ¢popm srcuznu Cpenbl )KU3HUA HA 3eMile U MHOT0oOpasue ux opranu3mMoB. KietouHoe pazHooOpasue opraHu3MOB U UX LIapCTBa.
Bupycel — Heknerounas popma xu3Hu. PazHooOpasue OuocrcrteM, oToOpakaroliee CTpyKTypHbIe YPOBHU OpraHu3alny )KU3HU

2. 3aKOHOMEPHOCTH KM3HH HA KJeTOYHOM ypoBHe (10 u)

MHnozoobpazue knemox O600IIeHNE paHee U3YUeHHOTo MaTepuaia. MHOrooO6pasue TUIIOB KJIETOK: CBOOOTHOXKUBYIIUE U 00pa3yrolIue TKaHu,
MIPOKAPUOTHI, 3YKapUOThl. POJIb yUEHBIX B U3yUEHUU KIIETKH.

Xumuueckue gewgecmaa 6 knemxe O000IIEHNE paHee U3y4yeHHOTo MaTepraia. OCOOEHHOCTH XUMUYECKOTO COCTAaBA KUBOU KIIETKU U €r0 CXOJCTBO Y
pa3HbIX TUIOB KJIeTOK. Heopranuyeckue u opraHnueckue Bemiecta kinetku. Coiepskanue BOIbl, MUHEPATBHBIX COJICH, YIIeBOIOB, IUMUAO0B, OETKOB
B KJIeTKe U opranusme. x pyHKIUU B KUZHEACSITENbHOCTH KIETKU

Cmpoenue knemku CTpyKTypHBIE YaCTH KJIETKH: MeMOpaHa, Spo, IUTOIIa3Ma C OPraHOUAAMH U BKIIOUCHUSIMU

Opeanouodwvl knemxku u ux ¢pynkyuu MemOpaHHbIe 1 HEeMeMOpaHHbIE OPTaHOMIbl, OTIMYUTEIbHbIE OCOOCHHOCTH UX CTPOCHUS M (PyHKIUU

Obmen gewgecms — ocrnoga cywecmgosanus kiemxu [loHsTHe 06 0OMEHEe BENIECTB KaK COBOKYITHOCTH OMOXMMHUYECKUX peaKInii, 00eCreunBarOIINX
KHU3HEIEATENbHOCTh KJIETKU. 3HaUeHNe aCCUMUJIISILIMY U TUCCUMMIISIIMM B KJIeTKe. PaBHOBecHe SHEPreTH4ecKOTro COCTOSTHUS KIIETKH — oOecreueHue
€€ HOpMaAJIbHOTO (PYHKIIMOHUPOBAHUS

buocunmes 6enxa 6 scusoti knemxe IloHsTHE 0 OMOCHUHTE3E. DTalNbl CUHTE3a Oenka B KieTKe. PoJib HyKIIEMHOBBIX KUCIOT U puOOCOM B OMOCHHTE3E
0enKoB



buocunmes yeneeo0os — ¢pomocunmes Ilonstue o GoTOCHHTE3E KaK MPOIIECCE CO3/IaHus YTIIIEBOIOB B )KUBOH KileTKe. [IBe cramuu poToCHHTE3a!
CBETOBAs ¥ TEMHOBAs. Y CJIOBHSI MPOTEKaHMsI (POTOCHHTE3a U €r0 3HAYCHUE JJIs1 TIPUPO,IBI

Obecneuenue knemok sHepeueti IIOHATHE O KIIETOYHOM JIBIXaHUHU KakK O Mpolecce o0ecredeHus KiIeTku sHeprueil. CTaaun KIETOYHOTO JIBIXaHUS:
OeckucnopoaHast ((hepMEeHTATUBHAS, WM TJIMKOJIHM3) U KHCIOPOIHAs. POJIb MUTOXOHIpHIA B KIIETOYHOM JBIXaHUH

Pazmnoorcenue knemxu u eé sxcusnennviii yuxn PazMHOXKEHUE KIETKH ITyTEM JeJIeHUs] — 00111ee CBOMCTBO KIIETOK OJTHOKJIETOYHBIX M MHOTOKJIETOUHBIX
opranu3MoB. KineTtoyHoe aesieHne y NpoKapuoT — JIEJIEHUE KIETKH HaaBoe. JleneHnue KieTku y aykapuoT. Muto3. ®a3el Muto3a. JKU3HEHHBIN UK
KJIeTKU: nHTepPasza, MUTO3. Paznenenue KIeTouyHOro coiep>KMMOro Ha JIB€ JOUEPHUE KIIETKH.
Jlabopamopnwvie pabomur. 1) Muoroobpasue KiieTok s3ykaproT. CpaBHEHHE PaCTUTEIbHBIX U )KUBOTHBIX KIIETOK. 2) PaccmarpuBanme
MUKPOIIPENapaToB C JEISAIIUMUCS KIETKaMHU

3. 3aKOHOMEPHOCTH KM3HHM HA OPraHU3MeHHOM ypoBHe (17 4)

Opeanuzm — omkpuimas dxcueas cucmema (buocucmema) Opranusm Kak KuBasi cuicreMa. KoMIOHEHTBI CUCTEMBI, UX B3aUMOJIEHCTBHE,
obecrneunBaroliee eI0CTHOCTh OMOCUCTEMBI «OpraHu3M». Perynsius npoueccoB B Onocucreme

baxmepuu u eupycvr PaznooOpasue popm OpraHu3MoB: 0JHOKJIETOYHbIE, MHOTOKJIETOUHbIE U HEKJIETOYHbIE. bakTepuu Kak 0THOKJIETOYHbIE
NOsIZICpHBIE OpraHu3Mbl. BUpychl kKak HekieTouHas popma Ku3HU. OTINIUTEIbHBIE 0COOEHHOCTH OAKTEPH M BUPYCOB. 3HaUCHUE OaKTepUil 1
BHPYCOB B IPUPOJE

Pacmumenvnuiti opeanuszm u e2o ocobennocmu I'naBHbIE CBOWCTBA PACTEHUI: aBTOTPOPHOCTh, HECTIOCOOHOCTh K aKTUBHOMY IE€PEIBUKEHUIO,
pa3MenieHre OCHOBHBIX YacTe — KOpHS M mobera — B IBYX pa3HbIX cpefaxX. OcoOOEHHOCTH pacTUTENbHON KIETKHU: MPUHAUIEKHOCTh K 3yKapuoTam,
HaJU4Ke KJICTOYHOM CTEHKH, TUTACTH/I U KPYIHBIX Bakyosie. CriocoObl pa3MHOKEHHUST PACTCHHI: TI0JI0BOE U Oecronoe. OcCOOEHHOCTH MOJI0BOTO
pa3MHOkeHUs. TUIbl 6ecrooro pa3MHOKEHUS: BEr€TaTUBHOE, CIIOPAaMH, JIEJICHHUEM KJIETKU HaJ[BOE
MHnozoobpazue pacmenuil u 3Havenue 8 npupode O000IIEHUE paHee U3YYEeHHOT0 MaTepraia. MHOrooOpa3ue pacTeHuil: CHOPOBbIE U CEMEHHBIE.
Oco0eHHOCTH CIIOPOBBIX PACTEHHI: BOJOPOCIEil, MOXOBUIHBIX, TAIOPOTHUKOB, XBOIIEH U MJIAYHOB; CEMEHHBIX PACTCHMI: TOJIOCEMEHHBIX U
LBETKOBBIX (IOKpbITOceMeHHBIX). Knaccsl otnena L{BeTkoBbIe: ABYA0IbHBIE U OJJHOI0JIbHBIE pacTeHHus. OcoOOEHHOCTH U 3HAaYEHHE CEMEHHU B
CPaBHEHHUHU CO CHOPOI

Opeanuzmsl yapcmea 2pu6os u auuatinukog I'pudbl, UX CXOJCTBO C APYTUMHU SYKapUOTHUYECKUMH OpraHU3MaMu — PACTEHUSMU U )KUBOTHBIMU — U
otnuyue oT HuX. Cnenuduueckue cBoiicTBa rpudoB. MHOrooOpasue 1 3HaueHHe rPUOOB: TUIECHEBBIX, IIISAMNOYHBIX, TAPa3UTUUYECKUX. JIumaitHuKn
KaK 0coOble CHMOMOTHYECKHE OPraHU3Mbl; UX MHOTOO0Opa3ue 1 3HaueHue
JKueommuuwiii opeanuzm u e2o ocobenrocmu. OCOOEHHOCTH )KMBOTHBIX OPIaHU3MOB: MPUHAIIKHOCTH K 3YKapuOTaM, reTepoTpo(HOCTh, CIOCOOHOCTh
K aKTUBHOMY IE€PEIBIKEHNIO, 3200Ta O MOTOMCTBE, MOCTPOMKA >KUIHIL (THE3 A, HOP). JleneHne JKMBOTHBIX 10 CrIoco0aM JOOBIBaHHMSI MTUIIIH:
pacTUTENbHOSAHBIC, XUILIHbIE, Tapa3UTHUECKUE, TaATIbIIUKH, BCESAHbIC
Mnozcoobpa3zue sxcusomnuix Jlenenue KUBOTHBIX Ha 1Ba noauapcrsa: [Ipocteiiiue u Muoroknerounsie. OcOOEHHOCTH MPOCTEUIINX:
pacmpocTpaHeHue, MUTaHue, nepeIBIKeHne. MHOTOKIIETOUHBIE )KUBOTHBIE: 0€CIIO3BOHOYHBIC U MTO3BOHOYHBIE. OCOOCHHOCTH Pa3HBIX THIIOB
0€CI03BOHOYHBIX KUBOTHBIX. OCOOEHHOCTH THITa XOPI0BBIE



Cpasnenue ceoticme opeanuzma uenogexa u sHcueomuvix O0600IIEHUE paHee U3ydeHHOTO MaTepuaia. CXoACTBO YeI0OBEKa M )KUBOTHBIX. OTiandne
YeJI0BEKa OT KUBOTHBIX. CHCTEMBI OPTraHOB Y UeJIOBEKa KaK OpraHu3Ma: IMUILEBAPUTENIbHAS, AbIXaTelbHAasl, KPOBEHOCHAs, BblienuTeabHas. OpraHsl
9YBCTB. YMCTBEHHBIE CITIOCOOHOCTH YenoBeKa. [IpuunHbl, 00yCIOBIMBAIOIINE COLMAIBHBIC CBOWCTBA YeIOBEKa
Pasmnoacenue sxcusvix opeanuzmos Tunbl pa3MHOXKEHUS: TI0J0BOE U Oecrosioe. OcCOOEHHOCTH MOJIOBOTO PA3MHOKEHMSI: CIUSHUE MYKCKUX U
KEHCKUX raMeT, OII0I0TBOpEHUE, 00pa3oBaHue 3uroThl. becnosoe pa3MHoKeHME: BEreTaTUBHOE, 00pa30BaHUE CIIOP, JIEJIEHNUE KIETKU Ha/BOE.
buonorundeckoe 3Ha4eHue MOJIOBOTO U Oecrosnoro pa3MHoxkeHus. CMeHa MoKoJIeHU — OeCrosIoro U NoJIOBOr0 — y KUBOTHBIX U PACTEHUN
Unousuoyanvroe pazsumue opeanusmos Ilonsitue 00 ontorenese. [lepuoapr oHTOreHE3a: SMOPHOHATBLHBIN U MTOCTAIMOpHOHANBHBIN. CTaguu pa3BUTHS
AMOpHOHA: 3UTOTA, ApoOIieHne, racTpyia ¢ quddepeHuraueit KIeTok Ha IKTOAEpMY, SHTOJEPMY U Me30JiepMy, opraHorere3. OcobeHHOCTH
mpolecca pa3BUTHs SMOPHUOHA, €r0 3aBUCUMOCTh OT cpe/ibl. OcOOEHHOCTH NOCTAIMOPHOHAIBHOTO pa3BUTHsL. Pa3BUTHE KUBOTHBIX OPraHU3MOB C
MpeBparieHueM u 6e3 IpeBpaIIeHUs

Obpa3zosanue nonosvix kiemok. Metios IloHsaTHE O TUIUIOUAHOM U TaIUIOUIHOM HAbOpe XpoMOCOM B KileTke. JKeHCKHe U My)XCKHE MOJIOBbIE KIETKU
— raMeThl. Meiio3 Kak 0coOBIi TUTI JeneHus KiIeTKu. [lepBoe u BTopoe aenenue Meio3a. [lonsTre o cmepMaroreHese U 0oreHese
H3zyuenue mexanusma nacreocmeennocmu Havano uccnegoBaHuii HaclIeICTBEHHOCTH opranu3MoB. [lepoiit Hayunbiil Tpya I'. Mengaens u ero
3HaueHue. JJocTmkeHNs COBpEMEHHBIX UCCIeI0BaHUI HACIEACTBEHHOCTH OPraHU3MOB. Y CJIOBHS JIJIsl aKTUBHOTO Pa3BUTHS UCCIIETOBAHUM
HAaCJIEeICTBEHHOCTU B XX B.

OcHogHble 3aKOHOMepHOCMU HacleOCm8eHHOoCmuU op2anu3mog T1oHATHEe 0 HACIeICTBEHHOCTH U cTIoco0ax nepeaadyu MpU3HaKkoB OT poauTeen
notoMcTBY. Habop xpomocom B opranusme. ['en u ero cBoiictBa. ['eHOTHTT 1 (heHOTHUTI. I3MEHUHMBOCTD U €€ TIPOSIBIICHHUE B OPT aHU3ME
3axonomeprocmu usmenyugocmu IloHsiTHE 00 N3MEHYMBOCTHU U €€ pOJU AJisi opranu3MoB. HacencTBenHas M HeHacaeICTBEHHAs N3MEHYHBOCTb.
Tunsl HaceCTBEHHOW (T€HOTUITMYECKOM ) N3MEHYMBOCTH: MyTallUOHHAs, KOMOWHATUBHASI.
Henacneocmeennas usmenyusocms Ilonarue o HeHaclieACTBEHHOM ((DEHOTUITNYECKOM ) N3MEHYHBOCTH, €€ MPOSBICHUN Y OPTaHU3MOB U POJIH B X
KU3HEAEATEIIbHOCTU. 3HAKOMCTBO C IPUMEPAaMH HEHACJIEACTBEHHON U3MEHUYMBOCTH Yy PACTEHUMN U KUBOTHBIX.

Ocnosvl cenexyuu opeanuzmos Ionsitue o cenexuuu. Mcropus pazsutus cenekuuu. Cenekinus kak Hayka. OOIIe MeTobl CeNeKINUU:
UCKYCCTBEHHBIN 0TOOp, rubpuan3anus, myrarenes. Cenekius pacTeHUA, )KMBOTHBIX, MUKPOOPraHU3MOB. Vcronib30BaHne MUKPOOOB UEIOBEKOM,
MOHATHE O OUOTEXHOJIOTUU
Jlabopamopuvie pabomul. BrisiBlieHNEe HACIEACTBEHHBIX U HEHACIIEJCTBEHHBIX IPU3HAKOB y PACTEHUM pa3HbIX BUAOB; M3yueHre U3MEHYUBOCTH Y
OpraHu3MOB

4. 3aK0HOMEPHOCTH NMPOUCXOKTEHUS U Pa3BUTHS KU3HU Ha 3emuie (20 u)

IIpedcmasnenus 0 603HUKHOBEHUU HCUZHU HA 3emie 8 ucmopuu ecmecmeo3nanus I'MnoTe3sl NpoucxoxIeHus ku3Hu Ha 3emie. OnbiTel @. Penn u JI.
ITacTepa, onpoBepraromye runoTe3bl 0 CaMo3apoKICHUH KU3HU

Cogpemennbie npedcmasieHus 0 603HUKHOGeHUU Hcu3Hu Ha 3emne buoxumudeckas runore3a AWM. OmapuHa. YcIoBHUs BOSHUKHOBEHUS KU3HU Ha
3emiie. ['unoTesa JIx. Xonaelina



3nauenue homocunmesa u buonocuueckoeo Kpyeosopoma eewjecma 6 pazeumuu sxcuznu OCOOCHHOCTH TIEPBUYHBIX OpraHu3MoB. [losBienne
aBTOTpO(OB — IHaHobakTepuil. Mi3smenenus ycnoBuii xu3Hu Ha 3emute. [Ipuannsl u3menenuit. [losiBnenune 6rnocdepsr

Omanwvl pazeumus sxcuznu na 3emne OO1Iee HAIIpaBJIEHUE 3BOJIIOLUHI )KU3HU. DPbl, NIEPUOIBI U AOXH B UCTOPUHN 3eMJIU. BbIXo1 opraHu3MoB Ha Cymy.
Oransl pa3BUTUS KU3HU

Hoeu pazsumus opeanudeckoeo mupa é 6uonozuu Bo3HUKHOBEHUE HIIEH 00 IBOJIOIHMH KHBOTO MHpa. Teopus sBomtorun JK.-b. Jlamapka

Yapnz /lapsun 06 seonoyuu opeanuveckoeo mupa ViccnenoBanus, npoBeaéHusie Y. JlapsuanoM. OCHOBHBIE MOJIOKEHHS SBOJIIOIMH BUIOB,
n3N0keHHbIe JlapBrUHOM. J[BHIKYIIME CUIIBI TPOLIECCA IBOJIIOLNN: H3MEHYMBOCTb, HACIIEJCTBEHHOCTh, 00pb0a 3a CyIIeCTBOBAHUE U €CTECTBEHHBII
oTo0p. Pesynbrare! 3Bosmonuu. 3nauenue padot Y. JlapBuna

Cospemennvie npedcmasnenus 00 360.110yuU opeanuyecko2o mupa Ilomynauus Kak eIMHUIA 3BOJOUKU. BaxkHelne NoHATHS COBPEMEHHOM Teopun
IBOJIIOIH

Buo, eco kpumepuu u cmpykmypa Bun — ocHOBHas cucteMarnyeckas ennHuna. [Ipusnaku Buaa kak ero kputepu. [lomynsauuu — BHyTpUBHIOBas
IpYNIUPOBKA POACTBEHHBIX ocolel. [lonmynsauus — ¢opma cymecTBoBaHuS BUIa

IIpoyeccw obpazosanus eudos BunoodpazoBanue. [loHAaTHE 0 MUKPOIBOIIOIUK. THITB BUI000pa30BaHus: reorpaduueckoe u OMOJIOTHIECKOEe
Makposeontoyus kak npoyecc nosgIeHus HA08UOOBbIX 2PYNN Op2aHu3mMos Y CIIOBUA U 3HaueHue quddepeHunanuu suja. [lonstue o Makpo3BOIIOLHN.
Jloka3arenbcTBa Mpolecca SBOJIIOLUH: TaJEOHTONIOTNYECKHE, IMOPUOIOTHYECKUE, aHaTOMO-MOpdosiorndeckne (pyaJUMEHThI U aTaBU3MBI)
Ocnosnule nanpaenenus s6onioyuu [Iporpecc u perpecc B xuBoM Mupe. Hanpasinenus 6uosorndeckoro nporpecca: apoMopdho3, HauoaanTamnms,
oO1as nereHeparnysi OpraHu3MoB

IIpumepul 360110YUOHHBIX NPE0bPa308anull dHcusslx op2anuzmos OO0OIIEHNE paHee N3YYEHHOTO MaTepraia 00 BOJIIOLUH. DBOJIIOLUSI —
JUTUTENbHBIA HICTOPUYECKUH TpoLiecc. DBOIIOLMOHHbIE TPE0Opa30BaHUs )KUBOTHBIX U paCTEHUH. YPOBHU NpeoOpazoBaHUM

OcnosHvle 3aKOHOMEPHOCIMU 260.110YuUL 3AKOHOMEPHOCTH OMOJIOTMYECKON 3BOMIOLMHY B IPUPOJIE: HEOOPATUMOCTh IIPOLIEcCa, IPOrPECCUBHOE
ycoKHeHHe (POpM JKU3HHU, HEITPOTpaMMUPOBAHHOE Pa3BUTHE KU3HU, aJJallTalliH, TI0OSBJICHUE HOBBIX BH/IOB.

Yenosex — npedcmagumens Hcugomno20 mMupa IBOIIOLMS TpuMaToB. PanHue npeaku npumatos. ['omuHu 1. COBpeMEHHBIE YETI0BEKOOOpa3HbIe
00e3bsIHbI

Dsonoyuonnoe npoucxodxcoenue yenroseka Hakomenue GpakToB 0 MPOUCX0XKIECHUH YesoBeka. JlokazaTenbCTBa poJACTBA YeJIOBEKa U )KUBOTHBIX.
Baxueiimme ocobeHHOCTH opranu3ma yenoseka. [IposiBieHne OMOJ0rHuecKiX 1 COLMAIbHBIX (PAKTOPOB B HCTOPUUYECKOM IPOLIECCE MTPOUCXOKICHUS
yenoBeka. OOLecTBeHHBIN (COLMaIbHbIN) 00pa3 KU3HU — YHUKaJIbHOE CBOMCTBO YeJIOBEKA

Pannue smanvt 36onroyuu uenoeexa Pannue npenku yenoseka. Ilepexos K IpsIMOX0XKACHNUIO — BBIJAIOIINNCS JTAll dBOIIOLUH yesoBeka. Ctaguu
aHTPOIIOTEHE3a: IPEAIIECTBEHHUKH, YEJIOBEK YMEIBIN, APEBHENIIINE JIOAH, JPEBHUE IO, COBPEMEHHBIN YEIIOBEK

Ilo30Hue smanvi 380m10YUU Yen06eka PaHHNE HEOAHTPOIBI — KPOMaHbOHIIBI. OTINYUTEIbHbIE TPU3HAKA COBPEMEHHBIX Jrosieil. buoconuansHas
CYIIHOCTb 4esloBeKa. BiusiHue coranbHbIX (pakTopoB Ha JEWCTBUE €CTECTBEHHOIO 0TOOpa B HCTOPUYECKOM Pa3BUTHH YellOBEKa

Yenogeueckue pacwl, ux poocmeo u npoucxodxcoenue YenoBek pasyMHbIi — nosumMopdHblit BuI. [lonstue o pace. OCHOBHBIE TUIIBI pac.
IIpoucxoxkaenue u poAcTBO pac



Yenosek kax scumenv buocgepwl u e2o rusnue na npupody 3emau YenoBek — xurenb Onocdepsl. BiusHue yenoeka Ha Ouocdepy. Y CIIoKHEHHE U
MOIITHOCTh BO3/ICHCTBHA YenoBeka B onocdepe. CoxpaHeHue KU3HU Ha 3eMiie — TJIaBHAs 3a/1a4a 4eJI0BEUEeCTBA
Jlabopamopnas paboma: 11pucrnocoOICHHOCTh OPraHU3MOB K Cpefic OOUTaHUS

5. 3aK0HOMEPHOCTH B3aMMOOTHOIIEHUI OPraHu3sMoB u cpeasbl (15 4)

Venosus orcuznu na 3emne Cpenbl )KU3HU OPraHU3MOB Ha 3eMJie: BOJIHAS, HA36MHO-BO3/IyIIIHAs, TIOYBEHHAS, OPraHU3MEHHAs. Y CIIOBUS KU3HU
OpPraHMU3MOB B Pa3HBIX Cpeax. IKOJOTUUECKHe PaKkTOPhl: a0MOTHYECKUE, OMOTUYECKUE U aHTPOTIOTCHHBIE

Obwue 3akoHbl Oelicmeust hakmopos cpedvl Ha Opeanu3Mvl 3aKOHOMEPHOCTH ACUCTBUS (DaKTOPOB CPEJIbl: 3aKOH ONTUMYMa, 3aKOH HE3aMEHUMOCTH
¢baxTopa. BrusHIe SKOIOTHUECKUX (PaKTOPOB HA OpraHU3Mbl. [IeprHoAMYHOCTD B KU3HH OpraHn3MOB. DOTOTIEPHOIH3M
IIpucnocobnennocms opeanusmos K oeticmsuio ¢pakmopos cpedwt Ilpumepsl mpucnocoOIeHHOCTH opranu3MoB. [lonsTre 00 amanTanuy.
Pa3znoobpa3zue apanranuii. [lonstue o sxu3HeHHON hopMe. DKOIOrHUeCKre TPYIIbl OPraHU3MOB
Buomuueckue cesa3u 6 npupooe bruoTuueckue cBS3u B IPUPOJIC: CETH MUTAHMUS, CIIOCOOBI T0ObIBaHMs THIIU. B3anMoielicTBrie pa3HbIX BUIOB B
MIPUPOTHOM COOOIIECTBE: KOHKYPEHIIHS, MyTyali3M, CHMOHNO03, XHITHUIECTBO, Tapa3uTu3M. CBsI3M OPraHU3MOB Pa3HBIX BHJIOB. 3HAYCHHE
OMOTHYECKHUX CBsI3EH
Bzaumocesasu opeanuzmos 6 nonynayuu Ilomynsus kak oco0asi HaOpraHu3MeHHas cucrema, (oopMa cyriecTBoBaHus Buaa B mpupoje. [lousarue o
nemMorpaguueckoi 1 MpoCTPaHCTBEHHOM CTPYKTYype nomyisiuu. KoindyecTBeHHbIE MOKAa3aTeNy NOMYJISLUN: YUCIEHHOCTh U TUIOTHO CTh
Dynkyuonuposanue nonynayuil 6 npupode Jlemorpadudeckie XapakKTepUCTUKU TOMYISIMU: YUCICHHOCTb, IIIOTHOCTb, POXKIaEMOCTh, CMEPTHOCTD,
BBIKMBaeMOCTh. Bo3pacTHas cTpyKTypa NOMyJsALUHY, TOJ0Bast CTpyKTypa nonymsiuuu. [lomymsiius kak 6uocucreMa. JlnHaMuka YMCIEHHOCTH U
IUIOTHOCTH MOMYJIALUU. Perymsius 4ucieHHOCTH MOMyIsuu

IIpupoonoe coobwecmseo — buozeoyeros llpupoanoe cooOIIECTBO Kak OUOIEHO3, €ro IPYCHOE CTPOSHUE, SKOJOTHUECKUE HUIIH, MTUIIEBbIE SN U
CeTH MUTaHUs. [ TaBHBINA MPU3HAK MPUPOTHOTO COOOIIECTBa — KPYrOBOPOT BEIECTB U MOTOK 3Heprun. [lonstue o Ouorone. Poiabs BuaoB B 6Ho1ieHO3E
buoceoyenosvl, sxocucmemol u buocghepa IxocucTeMHasi OpraHu3aius >KuBoil npuposl. DyHKIIMOHATBHOE pa3IuiKie BUIOB B 3KOCUCTEMAaX
(mpou3BoAUTENH, TOTPEOUTENH, paznarareian). OCHOBHbIE CTPYKTYPHbIE KOMIIOHEHTHI 3KOCH CTeMbL. KpyroBopoT BeLIECTB U MPEeBpaIleHUs] SHEPTUU
— OCHOBHOM Ipu3HaK 3kocucteM. buocdepa — rinobanbnas skocucrema. B.U. Bepuanckuii o 6uocdepe. KomnoHneHTsI, XapakTepu3yoILUue COCTaB U
cBOICTBa OMocdepsl: )KUBOE BEIIECTBO, OMOTEHHOE BEUIECTBO, KOCHOE BEIIECTBO, OMOKOCHOE BelecTBO. Pouib xuBOTro BeliecTBa B buochepe
Pazeumue u cmena npupoonvix coobujecms CamopazBuTre OMOreo1eH030B U UX cMeHa. Ctaauu pa3BUTHS OHoreoiieHo30B. [lepBuyHbIE 1 BTOPUYHBIE
CMeHBI (CyKilecCuu). Y CTOMYHUBOCTh OMOTe0IIeHO30B (3KOCcHCTeM ). 3HAUeHHE 3HAHUI O CMEHE MPUPOTHBIX COOOIIECTB

Mnozcoobpazue b6uozeoyenoszos (s3kocucmem) O60011eHNE paHee U3yYeHHOTo MaTepuaia. MHOrooopasue BOJHBIX 3KOCUCTEM (MOPCKHUX,
MIPECHOBOIHBIX) U HA3€MHBIX (€CTECTBEHHBIX U KYIbTYPHBIX). ATpoOHOTE0IIeHO3HI (arPOIKOCUCTEMBI ), UX CTPYKTYpa, CBOMCTBA U 3HAYCHUE IS
YeloBeKa U IPUPO,IBI

OcHogHble 3aKOHbL YCMOUYUBOCMU HCUBOU NPUpoObl LINKIMYHOCTD MPOLIECCOB B DKOCUCTEMAX. Y CTOMYMBOCTh MPUPOIHBIX IKOCHCTEeM. [IpruuHbI
YCTOMUYUBOCTH 3KOCUCTEM: OMOJIOTHYECKOE pa3HOOOpa3He U CONPsKEHHAs YUCICHHOCTh MX BUI0B, KDYTOBOPOT BEILIECTB M MOTOK SHEPTHUH,
HUKIMYHOCTh MPOLIECCOB



Oxonoeuueckue npobaemul 8 buocpepe. Oxpana npupoodvr O000IIEHHE paHee U3YYSHHOTo MaTepuaia. OTHOIIEHHUE YeI0BEKa K MIPUPOJIE B UCTOPUH
yenoBeuecTBa. [IpobieMbl 6Mocdephl: UCTOIIEHHE TPUPOIHBIX PECYPCOB, 3arpsi3HEHHE, COKpaIIeHIE OMO0JIOTHYECKOTo pa3HooOpa3us. Pemenue
HKOJIOTUIECKUX MPoOIieM Ornocdepsl: parioHAIbHOE UCTIOB30BaHUE PECYPCOB, OXpaHa MPUPO/IbI, BCeoOIIee 3KOJIOTHIecKoe 00pa3oBaHue HACEIICHUSI.
Jlabopamopnas paboma:OneHKa KadecTBa OKPYXKAIOIIEH Cpe/Ibl

o Dkckypcus 6 npupody: VI3ydeHue u onrcaHue SKOCUCTEMBI CBOCH MECTHOCTHY

Oxekypeust:
«Becennue siBnenus B npupojie» win «MHoroodpasue KUBOro Mupa» (1o BbIOOPY yUHUTENs).

ININTAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIbTATDBI

OcBoenue yuebHoro npeamera «buonaorus» Ha ypoBHE OCHOBHOTO 00IIero 00pa3oBaHus JOKHO 00ECIeUunBaTh JOCTUKEHHE CIIEIYIOINX
JTUYHOCTHBIX, METANIPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATbBI

HampuomuquKoe eocnumanue:

OTHOIIIEHHE K OMOJIOTUH KaK K BaKHOM COCTABIISIIONIEH KyJIbTYpPbl, TOPJIOCTD 33 BKJIAJ] POCCUICKUX U COBETCKHX YYEHBIX B pa3BUTHE MUPOBOM
OMOJIOTHYECKON HAYKH.

I'pasricoanckoe eocnumanue:

T'OTOBHOCTB K KOHCTPYKTHBHOﬁ COBMECTHOH ACATCIIbHOCTHU IIPH BBIIIOJIHCHHUH I/ICCJ'IG,I[OBaHI/Iﬁ H IIPOCKTOB, CTPEMJICHHUC K B3aUMOIIOHNMMAaHUIO U
B3aMMOIIOMOIIIH.

ﬂyxosno-npaecm 6€HHOE éocnumaHue:

TOTOBHOCTb OLICHUBATH ITOBCACHUC U ITOCTYIIKH C MO3UIIUH HPAaBCTBCHHBIX HOPM U HOPM JKOJIOTUYECKOM KYJIbTYpPBI;. IOHUMAaHUEC 3HAYNMOCTHU
HPaBCTBCHHOI'O aCIICKTa ACATCIBbHOCTH YCJIIOBCKA B MCIUIITUHE U OHOJIOTUH.

Jcmemuueckoe eocnumanue:



MOHUMaHHUE POJIH OHOJIOTHHU B (POPMUPOBAHUH SCTETHIECKOM KYJIBTYpPBI THYHOCTH.
Ilennocmu nayunozo nosnanus:

OpI/IeHTaIlI/IFI Ha COBpeMCHHYIO CI/ICTCMy HayLIHI)IX Hpe[[CTaBJIeHI/Iﬁ 06 OCHOBHBEIX 6I/IOJIOFI/I‘~I€CKI/IX BaKOHOMepHOCTﬂX, B3aNMOCBA34AX YCJIIOBCKA C
MPUPOIHOMN U COIMATIBHON CPEIOit;

MMOHUMAHHE POJIK OMOJIOTHYECKONW HAyKH B (JOPMUPOBAHUU HAYYHOTO MUPOBO33PEHHS;

pa3BUTHE HAyYHOU JII0003HATEILHOCTH, HHTEpECca K OMOJIOTMYECKOM HayKe, HABBIKOB UCCIIEIOBATENLCKOM A€ATEIbHOCTH.

Dopmuposanue Kynomypol 300p06ba:

OTBETCTBEHHOE OTHOIIIEHHE K CBOEMY 3/I0POBBIO M YCTAHOBKA Ha 3/I0POBBIN 00pa3 )KU3HH (37I0POBOE MUTAHKUE, COOITIOIEHNE TUTHEHUIECKUX TTPABIII
Y HOpM, cOaaHCUPOBAHHBIN PEXUM 3aHATHI U OTIbIXA, peryispHas Gu3nueckas aKTUBHOCTD);

OCO3HAHHKE MOCIIEACTBUIA U HEMPUATHE BPEIHBIX MPUBBIYEK (YIIOTpeOIeHHE aJIKOrosl, HAPKOTHUKOB, KypeHHE) U MHBIX GOpM Bpeaa Juisi GU3NIECKOro
U TICUXUYECKOTO 3710POBbSI;

coOiroieHre mpaBul 0€30MacHOCTH, B TOM YHCJIe HABBIKK 0€30MacHOrO MOBEACHUS B IPUPOAHON CpeJie;

chOpMUPOBAHHOCTH HaBbIKa peIEKCHH, yIIpaBIeHHE COOCTBEHHBIM SMOIIMOHATIBHBIM COCTOSIHUEM.

Tpyooeoe eocnumanue:

AKTHUBHOC Y4aCTUC B PCIICHNHU ITPAKTHYCCKUX 3aJa4 (B paMKax CEMbHU, IOIKOJIbI, TOPO/ia, Kpaﬂ) OMOJIOTHYECKOH U DKOJIOTHYECKOM HaITpaBJICHHO CTH,
HHTEPCC K MPAKTUICCKOMY U3YUYCHUIO HpO(I)eCCHfI, CBSI3aHHBIX C OMOJIOTHEH.

DKonozuueckoe gocnumanue:
OpucHTAOuA Ha IPUMCHCHUC OHOJIOTUYCCKHMX 3HAHHUH IIpU pCUICHNU 3a1a4 B obOmactu Oprn(anmeﬁ CpCabI;
OCO3HAaHHUEC 3KOJOTMYCCKHUX np06neM 151 Hy’feﬁ HX PCUICHUA;

TOTOBHOCTH K YYaCTHIO B HpaKTquCKOﬁ JIeSITEIbHOCTH SKOJIOTHISCKOMN HaITpaBJICHHOCTH.

Aoanmauusa 00yuauezoca K U3MEHAIOUWUMCA YCA10GUAM COUUANLHOU U RPUPOOHOIL CPedbl:



e  QJICKBATHAs OLICHKA U3MEHSIOIUXCS YCIOBUM;
e TPHUHATHE pelIeHUs (MHAWBUIYAILHOE, B TPYIIIE) B U3MEHSIOIINXCS YCIOBUAX HA OCHOBAHUH aHAIN3a OMOJIOTHYeCKOr HH(pOpMAaIHH;
e IUIAHUPOBAHHUE JACUCTBUI B HOBOM CUTYallMy HA OCHOBAHUU 3HAHU U OMOJIOTHYECKUX 3aKOHOMEPHOCTEH.

METAINIPEAMETHBIE PE3YJIbTATHI

YHuBepcaibHbIe MO3HABATEIbHbIE 1eliCTBUA
Ba3zoevie nocuueckue oeiicmeun:

e BBISIBJIATH U XapaKTepU30BaTh CyLIECTBEHHbIE IPU3HAKU OMOJIOTMUYECKUX O0OBEKTOB (SIBJICHHH);

e YCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KJIACCU(PHUKAIIUNA OMOJOTHIECKUX 00BEKTOB (SBICHUMN, TPOIIECCOB), OCHOBAHMS JIJIsI 0000IICHHS 1
CpaBHEHUS, KpUTEPUHU TIPOBOTUMOTO aHAJIH3a;

e C y4€TOM MPEUI0KEHHOIN OMOJIOTUYECKO 3a/1a4M BBIABIIATH 3aKOHOMEPHOCTH U IPOTHUBOPEUHSI B pacCMaTpUBaeMbIX (akTax U HaOMIOJCHUSX;
npeaiaraTb KpUTEpUH AJIsl BBISIBICHHS 3aKOHOMEPHOCTEHN U MTPOTUBOPEUMIl;

e  BBISABIATH NeUIUTH HH(POPMAIUH, TaHHBIX, HEOOXOAUMBIX ISl pEIISHUS TOCTaBICHHOM 3a1a4H;

e  BLIABJIATH NPUYUWHHO-CIICACTBCHHBIC CBA3W IIPU U3YUCHUU OMOJIOTMYECKUX SIBJICHUH U IMpoHeCCOB, ACIAaTh BBIBOJAbI C UCIIOJIB30BAHUEM JACIYKTHBHBIX
1 MHOYKTUBHBIX YMOSaKJIIO‘leHI/Iﬁ, YMO3aKHIOquHﬁ 110 aHaJIOT'uH, (bOpMyanOBaTB TUIIOTE3BI O B3aAUMOCBA3AX,

e  CaMOCTOSITENILHO BBIOMpATh CIOCOO pelieHus: yueOHOM OMoJIOTHUYECKO 3a1aun (CpaBHUBATh HECKOJIBKO BAPUAHTOB PELICHUS, BbIOMpaATh Harboiee
MOAXOIAUINH ¢ Y4ETOM CaMOCTOSATEIBHO BbIICJICHHBIX KPUTEPUEB).

Bazoevie uccneoosamenvckue oeiicmeus:
e HCIIOJIb30BaTh BOIIPOCHI KaK I/ICCJ'IeI[OBaTCJ'IBCKI/Iﬁ HHCTPYMCHT IIO3HAHW,

. (I)OpMyJ'II/IpOBaTB BOIIPOCHI, q)HKCI/Ip}/'I-OH_[I/Ie pa3pbIiB MEKAY PCAJIBHBIM H KCJIATCIIBHBIM COCTOSAHUEM CHUTYAllUH, O6’B€KT8., Hn CaMOCTOATCIIbHO
YCTaHAaBJIMBATbL HCKOMOC U JJAHHOC,

. (pOpMI/IpOBaTB TUIIOTE3Y 00 UCTHUHHOCTH COOCTBEHHBIX Cy)K,[[CHPIfI, APTYMCHTUPOBATH CBOIO MMO3UITUIO, MHCHHC,



MIPOBOJIUTH [0 CAMOCTOSITEIIHHO COCTABIICHHOMY ILJIaHy HaOJI0/IeHNE, HECIIOKHBIA OMOJIOTHIECKUH SKCIIEPUMEHT, HEOOIIBIIIOE HCCIEIOBAHUE T10
YCTaHOBJICHUIO 0COOCHHOCTEN OMOJIOTUUECKOT0 00beKTa (Mpoliecca) U3ydeHUsl, MPUINHHO -CIICACTBEHHBIX CBA3EH M 3aBUCUMOCTEH OMOJIOTUYECKUX
00BEKTOB MEXKy COOOH;

OILICHUBATh HA TPUMEHUMOCTH M IOCTOBEPHOCTH HH(POPMAIIHIO, TIOTYIEHHYIO B X0JI¢ HAOIIOACHUS M SKCIICPUMEHTA;

CaMOCTOSITENIBHO (POPMYIHPOBATH 0OOOOIIECHHS U BBIBOJIBI 110 pPE3yJIbTaTaM MPOBEAEHHOTO HAOMIOICHUS, IKCIIEPUMEHTA, BJIaJIETh UHCTPYMEHTAMHU
OIICHKH JIOCTOBEPHOCTH MOJYYEHHBIX BHIBOJOB U 000OLIECHUII;

IIPOrHO3UPOBATH BO3BMOKHOC JlanLHeﬁmee Pa3BUTUC OMOJIOTHYSCKUX MMpoNHeCCOB N UX MOCIICACTBUA B aHAJIOTHUYHBIX UJIW CXOAHBIX CUTyalluAX, a
TAKXC BbBIJIBUT'aTh IMPCAIIOJIOKCHUSA 00 ux Pa3BUTHHU B HOBBIX YCJIOBUAX U KOHTCKCTaXx.

Paboma c ungpopmavuei:

MPUMEHSTH Pa3IMYHBIE METO/IbI, HHCTPYMEHTHI U 3aIIPOCHI TP IMMOUCKE U 0TOOPE OHOIOTHYECKOH HH(MDOPMAIH W JAHHBIX U3 HCTOYHHUKOB C
Y4ETOM MPEIIOKEHHON YIeOHOM OMOIOTHYECKOH 3a1a4u;

BBIOMpATh, AHATTM3UPOBATh, CUCTEMATU3UPOBATh U HHTEPIIPETUPOBATH OMOJIOTHYECKYIO HH(POPMALMIO pa3InYHBIX BUJIOB U (OPM MPECTABICHUS;

HAXOJHUTh CXOJIHbIE apTYMEHTHI (TIOATBEPKAAIOIINE WIIA OTIPOBEPTaIONINE OJHY U TY K€ UJICI0, BEPCHIO) B PA3IMYHBIX HHPOPMAIIIOHHBIX
HCTOYHUKAX;

CaMOCTOSITENILHO BBIOUPATh ONTUMAJIbHYIO (POpMY IIpeCTaBiIeHUs HH(POPMALIMK U WILTIOCTPUPOBATDH pelllaeMble 33/1a4l HECIOKHBIMU CXeMaMH,
JrarpaMmamu, HHOUM rpadukoil U uX KOMOMHALIMSIMU;

OIICHUBATh HaAEKHOCTh OHOJIOTHYECKOH I/IH(bOpMaI_[I/II/I IO KpUTCPUAM, MPCATIOKCHHBIM YUUTCIIEM UJIN C(l)OpMy.]'II/IpOBaHHHM CaMOCTOATCIIBHO,
3aIlIOMHUHATh U CUCTEMATU3NPOBATDH 6I/IOHOFI/I‘{eCKYIO I/IH(I)OpMaI_II/IIO.

YHuBepcajibHble KOMMYHUKATHBHBIE 1€ CTBUS
Obwenue:

BOCIIpUHUMATh U (I)OpMy.TII/IpOBaTL CYXKXJICHUSA, BbIpaKaTb SMOIUU B MPOLECCCE BLIIIOJTHCHUA IPAKTUYCCKUX U J'IaGOpaTopHBIX pa60T;



BBIpaXkaTh ce0s1 (CBOIO TOUKY 3PEHUS) B YCTHBIX M TUCHMEHHBIX TEKCTaX;

pacro3HaBaTh HeBepOaJbHBIC CPEACTBA OOIICHNUS, TOHUMATh 3HAUCHHE COLMAIBHBIX 3HAKOB, 3HATh U PACIO3HABATH MPEANOCHUIKH KOHPINKTHBIX
CUTYallUl ¥ CMATYATh KOH(IMKTHI, BECTH IIEPETOBOPHI;

MTOHUMAaTh HaMEPEHMSI IPYTUX, POSIBIIATH YBAXKUTEIbHOE OTHOIIEHHE K COOECEHUKY U B KOPPEKTHOM opme popMyIHpoBaTh CBOM BO3PAKEHHUS;

B XOJI¢ JINAJIOTa W/WII JUCKYCCHH 3a/1aBaTh BOIIPOCHI IO CYIIECTBY 0OCYKIaeMOW OMOJIOTHIECKON TEMBI U BRICKA3bIBATh WJICH, HAIICIICHHBIC Ha
perieHue OMOJOTUYECKON 3a/1a4u U TIOIIEp>KaHnue OJ1arokenaTeIbHOCTH OOIIEeHNUS;

COIIOCTABJIATH CBOH CYXXICHUA C CYKICHUAMH APYIruX YHaCTHUKOB AWajiora, 06Hapy)KI/IBaTB pasiiniue U CXO0ACTBO HOSHHHﬁ;
HY6J'II/I'-IHO MNpEACTABIATE PE3YIbTATHI BHIIIOJTHCHHOTO OMOJOTHYECKOTO OIbITa (3KCHepI/IMeHTa, HCCICa0BaHNs, HpOGKTa);

CaMOCTOSITENILHO BBIOMPATh (GOpMAT BHICTYIICHHUS C YUETOM 3a]a4 MPe3eHTAIllMU U OCOOCHHOCTEH ayIuTOPUU U B COOTBETCTBUH C HUM COCTaBJISITh
YCTHBIE ¥ MUCbMEHHBIE TEKCTHI C UCII0JIb30BAHUEM MILTIOCTPATUBHBIX MaTEPHANIOB.

Coemecmuasn oeameibHOCHb (COMPYOHUYECMB0):

MMOHUMATh U UCHOJIH30BaTh MPEUMYILIECTBA KOMaH/IHON U HHIUBUAYATbHON paOOThI IPU PELICHUH KOHKPETHOM OMOJI0rH4ecKon

po0eMbl, 000CHOBBIBATh HEOOXOIUMOCTh IPUMEHEHHUS IPYMIOBLIX (POPM B3aUMOJICHCTBUS IPU PEILICHUU MTOCTABJICHHON yueOHOM 3a1auu;
MIPUHUMATH LI€JIb COBMECTHON JESTENbHOCTH, KOJUIEKTUBHO CTPOUTH JEHCTBUS MO €€ JOCTHKEHUIO: PACIIPEENATh POJIH, J0TOBAPUBATHCS,
o0CyXKIaTh MpoIiece U Pe3yIbTaT COBMECTHON pabOThI; yMeTh 000011aTh MHEHUS HECKOJIBKHUX JIFO/ICH, MIPOSBISATH TOTOBHOCTh PYKOBOHTD,
BBITIOJIHATH IOPYYCHHUSI, TIOAUYUHATHCS;

TUTAHUPOBATH OPTaHU3ALIUI0 COBMECTHON PabOTHI, OMPENEsITh CBOIO POJIb (C YUYETOM MPEANOUYTEHUN U BO3MOXKHOCTEH BCEX YUaCTHUKOB
B3aUMO/ICHCTBUS), paclpeAesATh 3aJaul MEX/Iy YIeHaAMH KOMaH/Ibl, y4aCTBOBATh B IPYMIOBHIX (popMax paboTsl (0OCy)aeHHsI, 0OMEH MHEHUSIMU,

MO3Ir'OBBIC IITYPMBI U I/IHBIG);

BBITIOJIHATE CBOIO 4aCTh pa6OTBI, AOCTUT'aTh KAUCCTBCHHOTI'O PE3YyJIbTAaTa I10 CBOCMY HAIIPABJICHUIO U KOOPAUHUPOBATL CBOU JEHCTBHSA C Apyrumu
YJICHAMHU KOMAaH/bI,



OILICHMBATh KAYECTBO CBOET0 BKJIaJa B OOLIUI IPOAYKT IO KPUTEPHSIM, CAMOCTOSATENBHO CHOPMYIUPOBAHHBIM YUaCTHUKAMU B3aUMO/ICHCTBUS;
CpaBHUBATh PE3YIbTATHI C ICXOJHOU 3a/1a4eil U BKIIAJ] K&KIOTO WieHa KOMaH/bl B JOCTHKCHUE PE3YJIbTATOB, pa3JelsiTh cpepy OTBETCTBEHHO CTH U
IIPOSIBIIATH TOTOBHOCTD K IIPEAOCTABICHUIO OTYETA IIEPE] IPYIIION;

OBJIAACTH CHUCTEMOU YHUBCPCAJIBbHBIX KOMMYHHUKATUBHBIX IICﬁCTBPIfI, KOTOpas oOecriecunBaeT C(i)OpMI/IpOBaHHOCTI) COIIMAJIBHBIX HABBIKOB U
OMOIIMOHAJIbHOT'O MHTCIIJICKTA 06y‘-IaI-OHII/IXC$I.

YHI/IBepca.TIbHI)Ie PEryJIsiTUBHBLIC JeHCcTBUSA
Camoopzanu;*aumz:

BBISIBIISITH IIPOOJIEMBI [T PELLIEHUS B )KU3HEHHBIX U YU€OHBIX CUTYalUsIX, UCIIOJIb3Ysl OMOJIOTHYECKUE 3HAHUS;
OPUEHTUPOBATHCS B PA3TUYHBIX NMOAX01aX MPUHATHS pelIeHUH (MHAUBUAYaIbHOE, IPUHITHE PEIICHUS B TPYIIE, IPUHATHE PELICHUHN FPYMIO);

CaMOCTOSITEJIPHO COCTABJIATH AITOPUTM PEIICHUsT 3aJadl (HMJIA €ro 4acTh), BRIOWPATh CIIOCOO pelIeHus yueOHONH OMOJIOTUYECKON 3a/1a4u ¢ yIETOM
UMEIOIINUXCS PECYPCOB U COOCTBEHHBIX BOBMOKHOCTEH, apryMEHTHPOBATh MPE/IaraeMble BApUAHTHI PEIICHHI;

COCTaBJIATH IUIaH ACWCTBUI (IUIaH peaau3aliid HaMEUEeHHOTO allTOPUTMa PELEeHUs ), KOPPEKTUPOBATh MPEIOKEHHBIN allTOPUTM € YUETOM
MOJIy4€HUSI HOBBIX OMOJIOTMYECKUX 3HAHUM 00 N3y4aeMOM OHOIOTHYeCKOM OOBEKTE;

JienaTh BbIOOP U OpaTh OTBETCTBEHHOCTD 3a pPEIlICHUE.

Camokonmpons (pehrexcusn):

BIIAJIETh CIIOCO0AMHU CAaMOKOHTPOJISL, CAMOMOTHBAIIMH U Pe(IICKCUH;
JaBaTh aJIEKBAaTHYIO OIICHKY CUTYallMU U MpeJyiaraTh IiaH e€ N3MEHEHNUS,

YUYUTBIBATE KOHTCKCT U MMPECABUACTD TPYAHOCTHU, KOTOPBIC MOT'YT BO3BHUKHYTH IIPU PCHICHUU yqe6H0171 OMOJIOTUYECKOM 3aavuu, aaalTupoBaThb
PpCHICHUC K MCHAOIINMCS 06CTO}IT6J'IBCTB8.M;

0OBSICHATH MMPUYNHBI JOCTUXXCHUSA (He)lOCTI/I)I(eHI/IH) PE3YJIbTAaTOB ACATCIIBHOCTH, NaBaTh OLICHKY HpI/IO6peTéHHOMy OIIBITY, YMETb HAXOAUTb
IIO3UTUBHOC B HpOI/ISOH_ICIlH_ICﬁ CUTyaluun;



. BHOCHUTBH KOPPCKTHUBLI B ACATCIIBHOCTh HA OCHOBC HOBBIX O6CTO$IT€JII)CTB, HU3MCHUBIIHNXCS CI/ITyaLII/If/'I, YCTaHOBJICHHBIX OHII/I6OK, BO3HUKIIINX
TPYIHOCTEN;

e OIICHMBATH COOTBETCTBUE PE3yJbTaTa IEIH U YCIOBUSIM.
OmMoyuonanvrvlil uHmenN1eKm:
e  pa3nIM4aTh, HA3BIBATh U YIPABJIATH COOCTBEHHBIMHU YMOLIMSIMHU U SMOLIUSIMH JPYTUX;
e  BBISBIIATH M aHAJTU3UPOBATH IPUINHBI SMOITUH;
e CTaBUTH ce0s Ha MECTO JIPYroTo YEJIOBEKa, TOHMMATh MOTUBBI U HAMEPEHUS JIPYroro;
e  PEryJIHMPOBATH CIIOCOO BHIPAKEHUS IMOIIHIA.
Ilpunamue cedsn u opyaux:
e 0OCO3HAaHHO OTHOCHUTHCS K APYroMY Y€JIOBEKY, €r0 MHEHHIO;
e TPU3HABATh CBOE MPaBO Ha OMIMOKY U TaKOE 5K€ MPaBo IPYroro;
e  OTKPBITOCTH ce0Oe U IPYTUM,;
e 0CO3HaBaTh HEBO3MOXKHOCTh KOHTPOJIHPOBATH BCE BOKPYT;

e OBIIAJETh CUCTEMOU YHUBCPCAJIBbHBIX y‘le6HLIX PErYJIIITUBHBIX HCﬁCTBHﬁ, KOTOpasa oOecreynBaeT q)OpMI/IpOBaHI/IC CMBICJIOBBIX YCTAaHOBOK JINYHOCTH
(BHYTpCHHHSI IIO3UL A J'II/IIIHOCTI/I), N )XM3HCHHBIX HABBIKOB JIMYHOCTHU (ynpaBHeHI/IH CO6OI>'I, CaMO M CIIMITIJINHEI, YCTOﬁQHBOFO HOBe)IeHI/IH).

INPEAMETHBIE PE3YJIBTATbBI

5 KJIACC

e XapaKTCPU30BATb OHMOJIOTHIO KaK HAayKy O JKHBOI npupoac; Ha3bIBaTh IPHU3HAKHU )KUBOI'0, CPABHUBATH 0OBEKTHI )KUBOM M HEXKUBOU IpUPOABI;



MIEPEYUCIIATh HCTOYHUKH OMOJIOTHUECKHMX 3HAHHIA; XapaKTEpH30BaTh 3HAYEHHE OMOJIOTMUECKUX 3HAHHI JIJIsi COBPEMEHHOTO YeJIOBEKa; IPO(ECCHH,
CBsI3aHHBIE C Orosorueit (4—>5);

MIPUBOANTH PUMEPHI BKIIa/1a poccHiickux (B ToM umciie B. M. Beprnaackuid, A. JI. YmkeBckuil) u 3apyOexHBIX (B TOM dncie ApUCTOTEIb,
Teodpacrt, ['unmoxpat) yu€HbIX B pa3BUTHE OHOJIOTHH;

HMMETh MPEJCTABICHUE O BAXKHEHIIINX OMOJIOTMUECKUX MPOIIeCCcax U SBJICHUSIX: MUTAaHUE, AbIXaHUE, TPAHCIIOPT BEIIECTB, Pa3IpaKUMOCTh, POCT,
pa3BUTHE, IBUKEHHUE, PA3MHOXKECHHE;

MPUMEHSATHh OMOJIOTUYECKHE TEPMHUHBI U TIOHATHUS (B TOM YHCIIC: )KUBBIE TeJIa, OMOJIOTHSI, SKOJIOTHS, IMTOJIOTUsI, aHATOMHS, (PU3HOJIOTHS,
Ounoslornueckasi CUCTeMaTHKa, KJIeTKa, TKaHb, OpraH, CHCTeMa OPTaHOB, OPTaHN3M, BUPYC, IBI)KEHUE, MUTaHUE, (OTOCHHTE3, TbIXaHUE, BBIJCIICHHE,
pa3apaxuMoCThb, POCT, pA3MHOXKEHHE, Pa3BUTHE, Cpelia OOUTaHMUs, TPUPOJHOE COOOIECTBO, HCKYCCTBEHHOE COOOIECTBO) B COOTBETCTBHUHU C
MOCTaBJIEHHOM 3a7]a4eil U B KOHTEKCTE;

pasnuyath Mo BHEUIHEMY BUY (M300pakeHHsIM), CXeMaM U OMMCAHUSAM J0SACPHBIC U SepHbIE OPraHU3Mbl; pa3IU4HbIe OMOJIOTUYECKUE OOBEKTHI:
pacTeHusl, KUBOTHBIX, TPUOBI, INIIAHHUKY, OaKTEPUU; TPUPOJAHBIE U HCKYCCTBEHHBIE COOOIIECTBA, B3AMMOCBSI3H O PraHU3MOB B IPUPOIHOM U
HCKYCCTBEHHOM COOOIIIECTBAX; MpeACcTaBUTENCH QuIopsl U payHbI MPUPOAHBIX 30H 3eMJIH; TaHAMA(Thl MTPUPOJHBIE U KYIbTYPHbIE;

MIPOBOJUTH OMUCAHKE OpraHu3Ma (pacTeHHs, KUBOTHOTO) 110 33aHHOMY IUIaHY; BBIIEISATH CYIIECTBEHHbIE MPU3HAKU CTPOEHUS U MPOLIECCO B
KHU3ZHEJESATeIbHOCTH OPraHU3MOB, XapaKTepU30BaTh OPraHU3Mbl KaK Tejia )KUBOI MPUpPOIbl, IEPEUUCIATE 0COOCHHOCTH PACTEHHIA, )KUBOTHBIX,
rpu0OB, TUIIAHHUKOB, OAKTEpUI U BUPYCOB;

pacKpbIBaTh MOHATHE O cpejie 0OuTaHus (BOJHOM, HA3€MHO-BO3AYIIHOM, TOYBEHHON, BHYTPUOPTaHU3MEHHOM ), YCIIOBUAX CPeIbl OOUTaHMUS;
MIPUBOJIUTH MPUMEPBI, XapaKTEPU3YIOLIUE MPUCTIOCOOIEHHOCTh OPraHU3MOB K Cpe/ie OOMTaHUs, B3aUMOCBS3H OPraHU3MOB B COOOIIECTBAX;

BBLICJIATD OTIIMUUTCIILHBIC IIPU3HAKU ITPUPOAHBIX U HCKYCCTBCHHBIX COO6H_IGCTB;

APTYMCHTHUPOBATL OCHOBHBIC IIpaBHJIa IIOBCACHHUA UCJIOBCKA B IIPUPOJC U OOBSCHITH 3HAUCHUE HpHpOILOOXp&HHOI’I JACATCIIBHOCTH YCJIIOBCKA,
AHAJIIU3UPOBATH r100aIbHBIC SKOJIOTHYCCKHIE HpO6J'IeMLI;

PAaCKpBIBATH POJIb OMOJIOTHH B HpaKTH‘leCKOﬁ ACATCIIBHOCTH YCJIOBCKA,



ACMOHCTPUPOBATH HA KOHKPCTHBIX IPUMEPaxX CBA3b 3HAHUHM OMOJIOTHUH CO 3HAHUSIMH 110 MaTE€MaTUuKE, NIpCIMETOB 'YMaHUTAPHOI'O LIMKIJIA,
Pa3IIMIHBIMH BUJAMH UCKYCCTBA,

BBITIOJTHATH IPAKTHYECKUE PAOOTHI (MMOUCK MHPOPMAIIHH C UCTIOJIB30BAHUEM PA3IMYHBIX HCTOYHUKOB; OTIMCAHNE OPTaHU3Ma 110 33JJaHHOMY TUTaHY) U
naboparopHbie padoThI (paboTa ¢ MUKPOCKOTIOM; 3HAKOMCTBO € Pa3IMYHBIMH CITIOCOOaMH H3MEPEHUS M CPABHEHUS KUBBIX 00BEKTOB);

MIPUMEHTh METO1bI Onosioruu (HalroieHre, onyucaHue, Kiaccudukamys, U3sMepeHue, SKCIIEpUMEHT): TPOBOAUTH HAOIIOICHHUS 32 OpraHU3MaMu,
OMMCHIBATh OMOJIOTMYECKHE OOBEKTHI, TPOLIECCHI U SIBJEHUS; BBIOIHITH OMOJIOTHUYECKUI PUCYHOK U U3MEPEHHUE OMOJIOrMYECKUX O0BEKTOB;

BIIA€Th MpUEMaMU paboThI C JIYTIOH, CBETOBBIM U LIU(PPOBBIM MUKPOCKOTIAMHU MIPU pacCMaTpUBAHUU OMOJIOTMYECKUX 0OBEKTOB;

coOro1aTh MpaBmiia 6€30MacHOTO TPy/Ia MpU padboTe ¢ yIeOHBIM U JTA0OPAaTOPHBIM 000PYIOBAaHHEM, XUMUUYECKON MOCYI0N B COOTBETCTBUU C
WHCTPYKIUSMH Ha YPOKE, BO BHEYPOUHOU AEATEIbHOCTH;

MCI0JIb30BATh MPH BHINIOJHEHUH YUE€OHBIX 33JaHUN HAyYHO-TIOMYJISIPHYIO JIUTEpaTypy Mo OMOJIOTHH, CIIPaBOYHbIE MaTepualbl, pecypchl IHTepHeTa;

co3/aBaTh MUCbMEHHBIE U YCTHBIE COOOIIEHHS, TPaMOTHO UCHOJIb3Yys MOHATUIHHBINA anmapar U3y4yaeMoro pasjena OHoJOTHH.
6 KJIACC

XapaKTepu30BaTh OOTAHUKY KaK OMOJIOTMUECKYIO HayKy, €€ pa3zielibl U CBSI3U C IPYTMMH HayKaMH U TEXHHUKOM;

MIPUBOIUTH IPUMEPHI BKIIaaa poccuiickux (B ToM unciie B. B. Jlokydaes, K. A. Tumupsize, C. I'. Hapammn) 1 3apy0eXHbIX YUEHBIX (B TOM UHCTIE
P. I'yk, M. Manbnuru) B pa3BUTHE HAYK O PaCTCHUSX;

MPUMEHSTH OMOJIOTUYECKUE TEPMUHBI U TIOHATHUS (B TOM 4Kciie: O0TaHUKA, paCTUTENbHAs KJIeTKa, pacTUTEIbHAas TKaHb, OpraHbl pacTeHUH, cucTeMa
OpPraHoOB PacTEeHHUS: KOPEHb, MOOET MOYKa, JIUCT, BUIOM3MEHEHHBIE OPTraHbl, LIBETOK, IO, CEMS, PACTUTENbHBII OpraHu3M, MUHEpaIbHOE TUTaHUE,
(boTOCUHTE3, ABIXaHUE, POCT, Pa3BUTHUE, PA3MHOKEHHUE, KJIIOH, Pa3IpakUMOCTh) B COOTBETCTBUU C IMOCTABIIEHHOM 3a/1a4eil U B KOHTEKCTE;
OTHCHIBATh CTPOCHHE U )KU3HEACATEIbHOCTh PACTUTEILHOTO Opranu3Ma (Ha mpuMepe MOKPHITOCEMEHHBIX WIIH IBETKOBBIX): TIOTJIOIICHHE BOABI U
MUHEpaJbHOE NMUTaHue, POTOCUHTE3, JbIXaHHE, TPAHCIIOPT BEIIECTB, POCT, PA3MHOKEHUE, Pa3BUTHE; CBSI3b CTPOCHUS BET€TATUBHBIX U
TeHEPAaTUBHBIX OPTaHOB PACTEHUH C UX PYHKIUSIMH;

pa3nuyaTth U ONMUCHIBATh KUBBIE U repOapHbIe SK3EMIUISIPhI PACTEHUI TI0 33/IaHHOMY TUTaHY, YaCTH PACTEHUM MO U300paKEHUsIM, CXeMaM, MOJIEISIM,
MYJISDKaM, peilbeHbIM TabaumaMm;

XapaKTepHU30BaATh PU3HAKU PACTEHHUH, YPOBHU OPraHU3allUM PACTUTEIBHOTO OPTraHU3Ma, YaCTH PACTEHUM: KJIETKU, TKAHU, OPraHbl, CHCTEMBbI
OpraHOB, OpraHU3M,;



CpaBHHMBATh PACTHTEIbHBIC TKAHU U OPTraHbl PACTCHHI MEX Ty COOOI;

BBITIOJTHATH IPAKTHYECKUE U JTAO0OPATOPHBIE pa0OTHI 10 MOPQOJIOTUH U (PU3UOJIOTUN PACTEHUH, B TOM YUCIIEe paObOTHI C MEKPOCKOIIOM C
MMOCTOSTHHBIMHE ((PUKCHPOBAHHBIMH ) K BPEMEHHBIMU MUKPOIIpENapaTaMu, HCCIISI0BATEIbCKUE PA0OTHI C UCTIOIB30BAHUEM IPUOOPOB U
HMHCTPYMEHTOB LIM(PpoBOI JabopaTopuu;

XapaKTepPU30BaTh MPOIECCH JKU3HEICATEIIPHOCTH PACTCHHI: TIOTJIOIICHUE BOIBI H MUHEPAILHOE MUTaHUE, POTOCHHTE3, IBIXaHHE, POCT, Pa3BUTHE,
CIIOCOOBI €CTECTBCHHOTO M HCKYCCTBEHHOTO BET€TAaTHBHOTO PA3MHOXKEHUS, CEMEHHOE Pa3MHOXKEHUE (Ha TPUMEPE TIOKPHITOCEMEHHBIX, UJIH
[IBETKOBBIX);

BBISIBIISITh TIPUIMHHO-CJICJICTBEHHBIC CBS3H MEXIy CTPOCHUEM U (DYHKITUSMU TKAaHEH U OpraHOB PaCTCHUM, CTPOCHUEM U )KH3HE IS TSIIBHOCTHIO
pacTeHuni;

KJIACCU(HUITUPOBATH PACTEHUS M MIX YaCTH 110 Pa3HBIM OCHOBAHUSIM;

OOBSICHATB POJIb PACTCHHUI B TIPUPOJIC ¥ KU3HH YeNIOBEKa: 3HaUYeHHE (DOTOCHHTE3a B MIPUPOJIE U B )KU3HH YEJIOBEKA; OMOJIOTHIECKOE
X03SIMCTBEHHOE 3HAYCHHE BHIOM3MEHEHHBIX IMOOETORB; XO3IHCTBEHHOE 3HAYCHHUE BETC€TATUBHOTO Pa3MHOXKCHHUS;

MIPUMEHSTH ITOJTyYCHHBIC 3HAHUS JIJIS BRIPAIMBAHKS W PA3MHOKEHUS KYJIbTYPHBIX PaCTCHUH;

HCII0JIb30BaTh METO Il OMOJIOTHH: TIPOBOIUTEH HAOIIOACHHMS 32 PACTCHUSMH, OITUCHIBATh PACTCHUS U X YaCTH, CTABUTH MPOCTEUIITHE OHOJIOTHYE CKHE
OTIBITHI U AKCIIEPUMEHTHI;

coOro1aTh MpaBmUiia 6€30MacHOTO TPyAa MPpU paboTe ¢ yIeOHBIM H JIA0OPaTOPHBIM 000PYTOBAHUEM, XUMUYECKOHN TTOCYJI0ON B COOTBETCTBHUH C
MHCTPYKIHUSMHU Ha YPOKE U BO BHEYPOUHOM JIEATEILHOCTH;

J€MOHCTPUPOBATh HA KOHKPETHBIX MPUMEpax CBS3b 3HAHUN OMOJIOTHH CO 3HAHUSMHM 10 MaTeMaTuke, reorpaduu, TEXHOJIOTHH, TPEIMETOB
T'yMaHUTapHOTO IIUKJIa, pa3IMYHbIMU BHIaMU UCKYCCTBA;

BIIAAETh MpUéMamMu paboThl ¢ Ouooruueckoit uHpopmarmein: GopmMyIupoBaTh OCHOBAHUS sl U3BJICUEHUS U 00001IeHns HHQOPMALIUU U3 ABYX
HCTOYHUKOB; IPeoOpa3oBbIBaTh HHGOPMAIUIO U3 OJIHOM 3HAKOBOW CUCTEMBI B APYTYIO;

CO3/aBaTh MUCbMEHHBIEC U YCTHBIE COOOIICHHUSI, TPaMOTHO HCIIOJIb3Yys MOHATUITHBIN anmnapaTr U3y4yaeMoro pasjiena OMoJoruu.

XapaKTCPHU30BaTh IIPUHIUIIbLI KJ'IaCCI/I(bI/IKaHI/II/I paCTeHHﬁ, OCHOBHBIC CUCTCMATUYCCKUC I'PYIIIIbL paCTeHHfI (BO,I[OpOCJ'II/I, MXHU, IJIayHbI, XBOIIIH,
IMaIrOpOTHUKH, I'OJIOCCMCHHBIC, IIOKPBITOCCMCHHBIC NI I_[BCTKOBBIC);

MPUBOIUTH TIPUMEPBI BKIIaga poccuiickux (B ToM uucie H. U. Basusios, . B. Muuypun) u 3apyoexubix (B Tom unciie K. Jlunnei, JI. ITactep)
yu€HBIX B Pa3BUTHUE HAYK O PACTCHHSIX, TpUOax, TUIIAHUKAX, OaKTepUsX;

IIPUMCHSTH OMOJIOTUYCCKUC TCPMUHBI U IOHATUA (B TOM YHUCIJIC: 60T3.HI/IK8., 9KOJOrus paCTCHHﬁ, MHUKOJIOT'UA, 6aKTepI/IOJ'IOFI/IH, CUCTCMaTukKa, HapcTBo,
OTACH, K1acCcC, CCMCI\/’ICTBO, pona, BUJ,  KU3HCHHAA (I)OpMa paCTeHHﬁ, cpcaa 06I/IT8.HI/I}I, pPaCcTUTCILHOC C006IJ_ICCTBO, BBICHIUC PACTCHUS, HU3IINC
pacTCHUA, CIOPOBLIC PACTCHUS, CCMCHHBIC pACTCHUSA, BOOOPOCIN, MXHU, IIJIAYyHbI, XBOIIIH, ITAIIOPOTHUKH, TOJIOCEMCHHELIC, IOKPBITOCECMCHHBIC,
GaKTCpI/II/I, FpI/IGBI, J'IPIIJ.IafIHHKH) B COOTBETCTBHUH C IIOCTaBJICHHOM 3aa4yeii U B KOHTCKCTC,



pasnuyaTh U OMHUCHIBATH KUBBIE U FepOapHbIC SK3EMILISIPHI PACTEHUHN, YACTH PACTEHUHN 0 H300paKEHUSIM, CXeMaM, MOJICTISIM, MYJIsSKaM,
penbedHbIM Tabauam; rprlbl I0 N300paKEHUSIM, CXeMaM, MYJIsDKaM; OaKTepHH 10 N300paKeHUSIM;

BBIABJIATH IIPU3HAKU KJIIACCOB NOKPBITOCEMCHHBIX MJIW LIBETKOBBIX, CEMEUCTB ABYIOJIbHBIX U OAHOAOJIbHBIX paCTCHHﬁ;

OTIPEJIENATh CUCTEMATUYECKOE MOJIOKEHUE PACTUTEIBHOIO OpraHu3Ma (Ha IpuMepe MOKPHITOCEMEHHBIX, WM LIBETKOBBIX) C IIOMOIIBIO
OIIPENETUTENBHON KapTOUKH;

BBINIOJIHATH IIPAKTUUYECKUE U JJAOOpaTOpHbIE PaOOTHI 110 CUCTEMAaTUKE PACTEHUN, MUKOJIOTUH M MUKPOOMOJIOTHH, B TOM YHCIie pabOThI €
MHUKPOCKOTIOM C MOCTOSIHHBIMU ((PUKCHPOBAaHHBIMU) M BPEMEHHBIMU MUKpOTIpenapaTaMu, UCCIIEI0BATENbCKIE pabOThI ¢ MCIOJIB30BaHUEM PHUOOPOB
Y UHCTPYMEHTOB LIU(POBOH 1abopaTopui;

BBIJICIISAT CYIIECTBEHHbIE IPU3HAKN CTPOCHHUS U )KU3HEAEATEIbHOCTH PACTeHU, OakTepuil, rpuOOB, TUIIANHUKOB;

MIPOBOJUTH OMUCAHKUE U CPABHUBATH MEXKIY COOO0M pacTeHus, rpulbl, TUIIAHIKY, OaKTepHH 10 3aJJaHHOMY IIJIaHy; AeJaTh BHIBOJIbI HA OCHOBE
CpaBHEHUS;

OTHCHIBATh YCIOKHEHHE OpPraHU3allii PAaCTEHUH B X0/1€ ABOJIIOIIMU PACTUTEIHHOTO MUpa Ha 3eMIe;
BBISIBIISITH UE€PTHI IPUCIIOCOOIEHHOCTH PACTEHUN K cpeie OOMTaHus, 3HAU€HUE IKOJIOTUYECKUX (PaKTOPOB IS PACTCHHIA;

XapaKTepU30BaTh PaCTUTENIbHbIE COOOIIECTBA, CE30HHBIE U MOCTYNATeNIbHbIE U3MEHEHHS PACTUTENIbHBIX COOOIIECTB, PACTUTENLHOCTD
(pacTuTeNbHBIN MOKPOB) MPUPOAHBIX 30H 3eMJIH;

MPUBOAUTH TIPUMEPBI KYJIbTYPHBIX PACTCHHI U X 3HAUCHHE B )KM3HH YEJIOBEKA; IOHUMATh IPHYUHBI M 3HATH MEPhI OXPaHbl PACTUTEIHLHOTO MHUPa
3emMiu;

pacKpeIBaTh poJib PACTECHU, TPHOOB, JIMIIAHHUKOB, OaKTEepUil B IPUPOIHBIX COOOIIECTBAX, B XO3SMCTBEHHOH 1eATEIbHOCTH YEJIOBEKA U €T0
ITOBCEIHEBHOM JKHU3HY;

ACMOHCTPUPOBATH HA KOHKPCTHBIX IPUMEPAX CBA3b 3HAHUH OWOJIOTHH CO 3HAHUSIMU T10 MaTCMaTukKe, (bI/IBI/IKe, FCOFpa(bI/II/I, TCXHOJIOTUH, TUTCPATYPC,
1 TCXHOJIOTHHU, IPECAMCTOB 'YMAHUTAPHOI'O HUKIJIA, PA3JIMUHBIMU BUJIAMHU UCKYCCTBA,



MCII0JIb30BaTh METO Il OMOJIOTHH: TIPOBOIUTEH HAOTIOACHHUS 32 PACTCHUSAMU, OaKTEPHsIMH, TpUOaMH, JUIIAWHUKAMHE, OIMCHIBAThH MX; CTABUTH
MpocTeiire ONOJIOrHIECKUE OTBITHI U SKCIIEPUMEHTHI;

coOroaTh MmpaBmiIa 0€30MacHOTO Tpy/ia Mpu padboTe ¢ y4eOHBIM U JIa00OpaTOPHBIM 000PYIOBaHUEM, XUMHUYECKOH MOCYI0M B COOTBETCTBHH C
WHCTPYKIMSAMH Ha YPOKE U BO BHEYPOUHOU JEATEILHOCTH;

BIIQJIETh TpUEMaMHU pabOThI ¢ OMOJIOTHYECKON HHpOpMaIHe: GopMyIUpPOBATh OCHOBAHUS /TSl M3BJICUCHHS U 00001IeHns] HHPOPMALIUU U3
HECKOJIbKUX (2—3) UCTOYHMKOB; MpeoOpa30BbIBaTh HH(GOPMALIHIO U3 OJTHON 3HAKOBOM CHCTEMBI B IPYTYIO;

CO3/aBaTh MMCbMEHHBIE U YCTHBIE COOOIIEHUSI, TPAMOTHO MCTIONb3Yys MOHATHUIHBIN anmapaT U3y4aeMoro paszesia OMoJI0ruH, COMPOBOKIATh
BBICTYIUICHHE MTpEe3eHTAlMeN ¢ y4ETOM 0COOEHHOCTEN ayAUTOPUH CBEPCTHHUKOB.

7 KJIIACC

XapaKTepU30BaTh 300JI0THIO KaK OMOJIOTHYECKYIO HAYKY, €€ pa3iesibl U CBS3b C IPYTMMHU HAYKaMH U TEXHHUKOI;

XapaKTepU30BaTh MPHHITUIIBI KITACCU(PHUKAIIMN )KXHBOTHBIX, BUJ KaK OCHOBHYIO CHCTEMATHYECKYIO KaTEeTOPUIO, OCHOBHBIC CUCTEMATHUECKUE TPYIIITBI
KUBOTHBIX (IIPOCTEHININE, KHIIEYHOTIONIOCTHBIE, TUTIOCKHE, KPYTIIbIe ¥ KOJIbUaThIe YEPBH; WICHHCTOHOTUE, MOJUTFOCKH, XOPJIOBBIE);

MIPUBOIUTH IPUMEPHI BKIIaaa poccuiickux (B Tom uncie A. O. KoBanesckuii, K. U. Ckpsi6un) u 3apydexxnbix (B ToM uncie A. JleBenryk, JXX. KioBbe,
3. I'exkenb) y4EHBIX B pa3BUTHE HAYK O KHBOTHBIX;

MPUMEHSTH OMOJIOTHUECKUE TEPMUHBI U MOHATHUS (B TOM YHCIIE: 300JI0THS, SKOJIOTHS )KUBOTHBIX, STOJIOTHS, TIAJIE0300JI0THsI, CACTEMAaTHKa, IapCTBO,
THUI, OTPS, CEMEHCTBO, POJI, BUJI, )KUBOTHAs KJICTKA, )KUBOTHAsI TKaHb, OPT'aH )KHBOTHOTO, CUCTEMbI OPI'aHOB JKUBOTHOTO, YKMBOTHBIH OPTaHU3M,
MUTaHUE, IBIXaHUE, POCT, pa3BUTHE, KPOBOOOPAIICHHUE, BBIICIICHUE, OTIOPA, IBIKCHHE, pA3MHOXKECHHE, ITAPTCHOTEHE3, Pa3ApakuMOCTh, pedIIeKC,
OpraHsl 4YyBCTB, ITOBEJICHHE, Cpela OOUTaHHUS, TIPUPOTHOE COOOIIECTBO) B COOTBETCTBUH C TIOCTABJICHHOM 3a7a4eil U B KOHTEKCTE;

pacKpbIBaTh OOIIHME PU3HAKU )KUBOTHBIX, YDPOBHHU OPraHU3aIllU )KHBOTHOTO OPTaHU3Ma: KJICTKH, TKAaHH, OPTaHbl, CHCTEMbI OPTaHOB, OPTaHU3M;
CpaBHUBATh JXUBOTHBIC TKAHH U OPraHbl )KUBOTHBIX MEX1y COOOH;

OIKCBIBATH CTPOCHUE U KU3HECSTEIBHOCTh XKUBOTHOTO OPraHU3Ma: Olopy U JBM)KCHUE, TUTAHUE U MMUIICBAPEHHE, JIbIXaHHE U TPAHCIIOPT BEIECTB,
BBIJICJICHUE, PETYJISIIHUIO U TIOBEJICHHUE, POCT, Pa3MHOXKEHHE U PAa3BUTHC,

XapaKTepU30BaTh MPOIECCHI XKUZHEACATSILHOCTH JKUBOTHBIX H3Y4aEMbIX CUCTEMATHYCCKUX I'PYIIIL: JIBM)KEHUE, TUTAHUE, JIBIXaHUE, TPAHCIIOPT
BEIIECTB, BBIJCNICHUE, PETYIAIINIO, TOBEICHUE, POCT, Pa3BUTHE, PA3MHOKEHUE;

BBISIBIISITH IPUYMHHO-CIICJICTBEHHBIE CBSA3H MEXIY CTPOCHHEM, KU3HEACATEIbHOCTBIO U CPEJION OOUTAaHMUS KUBOTHBIX U3Y4aeMbIX CUCTEMATUYECKUX
rpyn;

pa3nuyaTth U OMUCHIBATh )KUBOTHBIX U3y4a€MbIX CHCTEMATHUYECKUX TPYII, OTACIbHBIC OPraHbl U CHCTEMbI OPTaHOB 10 CXeMaM, MOJIENISIM, MYyJIsKaM,
penbedHBIM TabauIaM; MPOCTEUIITUX — M0 U300PAKEHUSIM;



BBIABJIATH IIPU3HAKU KJIIACCOB YWICHUCTOHOTIUX M XOPAOBBIX; OTPAA0B HACCKOMBIX U MJICKOIIUTAIOII X,

BBITIOJTHATH TPAaKTUYECKUE U JabopaTopHbie paboThl 10 MOP(HOJIOTHH, aHATOMUH, (PU3UOJIOTHH U TIOBEJICHUIO )KUBOTHBIX, B TOM YHUCIIE paOOTHI C
MHUKPOCKOTIOM C MOCTOSTHHBIMHU ((PMKCHUPOBAHHBIMHU) U BPEMEHHBIMH MUKPOIIPETIapaTaMu, UCCIIEA0BATEIbCKIE PabOTHI ¢ UCIIOIb30BaHUEM MTPHOOPOB
Y UHCTPYMEHTOB LIU(POBOI 1abopaTopu;

CpaBHHBATb HpeHCTaBHTGHCﬁ OTACIBHBIX CUCTCMATUYCCKUX I'PYIII JKUBOTHBIX W ACJIATh BBIBOJAbI HA OCHOBE CPABHCHUAA,

KJIacCU(DHUITUPOBATH )KUBOTHBIX HA OCHOBAHUM OCOOEHHOCTEN CTPOCHHS;

OIMMCBIBATh YCIIOKHCHUEC OPraHu3aluy ) KUBOTHBIX B XOJI€ 3BOJIFOWH )KUBOTHOT'O MHpPA Ha 3GMJ'[C;

BBIABJIATD YCPTHL HpI/ICHOCO6J'I€HHOCTI/I JKMBOTHBIX K CPEAC O6I/ITaHI/I$I, 3HAa4YCHUEC 3KOJIOTMYCCKUX q)aKTOpOB JJI1 JKUBOTHBIX,

BBIABJIATH B3AUMOCBS3U )KUBOTHBIX B ITPUPOJHBIX COO6HI€CTB3X, O ITMTaHUA,

YCTaHABJIMBATh B3aNMOCBA3H ) KNBOTHBIX C PACTCHUAMMU, FpI/I6aMI/I, JIMIIaHHAKaMH1 | 6aKTepI/I$[MI/I B IIPUPOJHBIX COO6HI€CTB3X;

XapaKTCpU30BaTh ) KUBOTHBIX IIPUPOAHBIX 30H 3eM.]'II/I, OCHOBHBIC 3aKOHOMCPHOCTH paCpOCTpaHCHUA )KUBOTHBIX I10 IIJIAHCTE,

PACKpPEIBATE POJIb )KUBOTHBIX B ITPUPOJHBIX COO6I].[GCTBaX;

PaCKpBIBATh POJIb JOMAIIHUX U HEIMIPOAYKTUBHBIX ) KUBOTHBIX B KM3HH YCJIOBCKA, POJIb IIPOMBICIOBEIX )KUBOTHBIX B XO3SIUCTBE HHOM JACATCIIBHOCTH
YCJIOBEKA U €10 HOBCC}IHCBHOI;'I KHU3HH, OOBSICHATE 3HAUEHUE KUBOTHEIX B MMpUpPOJAC U ) KMU3HU YCIIOBCKA,

MOHUMATh PUYMHBI U 3HaTh MEPbI OXPaHbI )KUBOTHOTO MUPa 3EMJIH;

JIEMOHCTPUPOBATH Ha KOHKPETHBIX IPUMEPax CBSA3b 3HAHWI OMOJIOTHH CO 3HAHMSAMMU 10 MaTeMaTuke, pu3nke, XUMUH, reorpaduu, TEXHOJIOTHH,
IPEAMETOB TYMAaHUTAPHOTO IIUKJIOB, Pa3IMYHBIMU BUJJAMHU HCKYCCTBA;

UCTIOJIB30BATh METO/IbI OMOJIOTHH: TTPOBOANTH HAOIIOICHNS 3a )KUBOTHBIMH, ONMCHIBATH KUBOTHBIX, UX OPTaHbl U CHCTEMBI OPraHOB; CTAaBUTh
npocTeine GHOIOrHYeCKNE OIBITHI U AKCTIEPUMEHTHI;

co0uroaTh MpaBuiIa 6€301acHOro Tpyaa Mpu padoTe ¢ y4eOHBIM 1 1a00paTOPHBIM 000PyJ0BaHHEM, XUMUYECKON TIOCY/I0i B COOTBETCTBUH C
MHCTPYKIHMSMH HA YPOKE U BO BHEYPOUHOI IEATEILHOCTH;

BJIAJCTh MpUEMaMH pabOTHI ¢ OnoJornYeckoit nHpopMmanmeii: GopMyTupoBaTh OCHOBAHUS Ul H3BJICUCHUS M 0000IeHIs HHPOPMAIIUH U3
HECKOJIBKUX (3—4) HCTOYHUKOB; MPe0Opa30BhIBATH HH(MOPMALIUIO U3 OJJHOM 3HAKOBOM CHCTEMBI B IPYTYIO;

CO3/1aBaTh MMCHbMEHHBIE U YCTHBIC COOOIICHHUSI, IPAMOTHO UCIIOJIB3Ys NOHATHHHBIN anmapar H3y4aeMoro paszena OuoJoruu, CONPOBOXKIATh
BBICTYIUICHHE TPE3CHTAIMEH ¢ y4ETOM 0COOCHHOCTE! ayIMTOPUU CBEPCTHHKOB.

8 KJIACC

XapaKTepU30BaTh HAYKU O YeJIOBEKe (aHTPOIOJIOTHIO, AHATOMUIO, (PU3HOJIOTHIO, METUIIMHY, TUTHEHY, SKOJIOTHIO YeJIOBEKa, IICUX0JIOTHIO) M UX CBSA3U
C IpyTUMU HayKaMH U TEXHUKOM;

OOBSICHSATH MOJIO)KCHHE YEJIOBEKA B CUCTEME OpraHU4€CKOIro MHUpa, €ro NPpOUCXOXKJACHUC,; OTIINYUA UYCIIOBCKA OT JKUBOTHDBIX; HpI/ICHOCO6HeHHOCTL K
PA3JIMIHBIM 3KOJIOTHYCCKHUM (I)aKTOpaM (‘-IGHOBG‘-IGCKI/IG Pachl U aJAlITUBHBIC TUIIBI J'IIOI[CIZ); POACTBO YCJIOBCYCCKUX PacC;



IIPUBOJIUTH IPUMeEpPHI BKIaAa poccuiickux (B ToM uucie U. M. Ceuenos, U. I1. I1aBnos, Y. . Meunukos, A. A. Yxtomckuii, I1. K. AHOXxuH) 1
3apyOexHbIX (B ToM uncie Y. ['apseii, K. bepnap, JI. I1acrep, Y. [lapBuH) yu€HBIX B pa3BUTHE NPEACTABICHUHN O IPOUCXOXKICHIH, CTPOCHUH,
KU3HEJESATEIbHOCTH, IOBEIEHNH, SKOJIOTUHU YEJIOBEKA;

MPUMEHSTH OMOJIOTHUECKUE TEPMUHBI U IOHATHS (B TOM YHCIIE: [IUTOJIOTHSL, THCTOJIOT U, aHATOMHSI YeJIOBeKa, (PU3MOJIOTHS YeIOBEKa, TUTUEHA,
aHTPONOJIOTHUS, KOJIOTUS YeJI0BEKa, KIIETKA, TKaHb, OpraH, CUCTeMa OPraHoOB, MUTAHUE, JIbIXaHuE, KpoBooOpallleHue, 0OMEeH BEIIECTB U
IIpEBpAICHUE DHEPTUH, IBHKEHUE, BBIJICTICHUE, POCT, pa3BUTHE, IOBEICHNE, PA3MHOKEHHE, Pa3IpaKUMOCTh, PETYIISALINSL, TOMEOCTa3, BHYTPE HHSS
cpela, UMMYHHUTET) B COOTBETCTBUU C [TOCTABJIEHHOM 3a/1a4eil U B KOHTEKCTE;

MIPOBOJIUTH OMMCAHUE TT0 BHENTHEMY BUAY (M300paKEHHIO), CXeMaM OOIIHNX MPU3HAKOB OPTaHN3Ma YeJIOBEKa, YPOBHEH €ro OpraHu3amuu: KIETKH,
TKaHU, OpraHbl, CHCTEMbI OPraHOB, OPTaHU3M;

CpaBHHBATH KJIICTKU Pa3HbIX TKaHeﬁ, Tpynmn TKaHeﬁ, Oopradbl, CUCTEMbI OpPraHoOB YCJIOBCKA, MPONECChHI JKUZHEACATCIIbHOCTU OpraHu3Ma 4c€jiOBCKa,
ACJIaTh BBIBOABI HA OCHOBE CPAaBHCHUA,

pasnuyath OMOJOTMYECKU aKTHBHbBIE BEllecTBA (BUTAMHUHBI, ()EPMEHTHI, TOPMOHBI), BBISBIISITh UX POJIb B IIpoLiecce 0OMEeHa BEIECTB U MpeBpalle HUus
SHEpruuy;

XapaKTCPHU30BaATb OHOJIOTHYECKHUE IMPOLECCChI: oOMeH BCIICCTB U MMPEBPAILICHUE DHEPI'UM, INTAHUE, IbIXaHUC, BBIACICHUEC, TPAHCIIOPT BEIICCTB,
ABHMXXCHUE, POCT, PETYIIAINA (byHKHHﬁ, HUMMYHUTET, IOBEACHUEC, PA3BUTHUEC, Pa3MHOXKCHHUE YCJII0OBCKA,

BBIABJIATE IPUYUMHHO-CIICACTBEHHBIC CBA3U MCXK Y CTPOCHUEM KIICTOK, OpraHOB, CUCTEM OPraHoOB OpraHHU3Ma 4Y€JIOBCKA U UX (bYHKHI/ISIMI/I; MCIKOY
CTPOCHHUEM, XKUBHCACATCIIBHOCTBIO U CpC,Z[Oﬁ oOUTaHUA YECJIOBCKaA,

IIPpUMCHATDH OMOJIOTHYECKHUE MOACIN OJIA BBIABJIICHUA 0COOEHHOCTEMN CTPOCHHUA U q)YHKLII/IOHI/IpOBaHI/ISI OpraHoB U CUCTEM OPraHOB YCJIOBCKA,
0OBACHATH HeﬁpOFYMOPaHBHYIO PEryianuio ImpouecCoB KU3HCACATCIIBHOCTU OpraHnu3Ma 4YCJIOBCKaA;
XapaKTCpUu30BaThb U CPABHUBATH 663y0J'IOBH]':>Ie " YCJIOBHBIC pe(l)J'ICKCI)I; HACJICACTBCHHBIC U HCHACJIICACTBCHHLIC IMTPOTPAMMBI ITOBCICHU S ;

0COOCHHOCTH BBICIIICH HepBHOﬁ JACATCIIbHOCTHU 4YCJIOBCKA, BUbI HOTpC6HOCT€fI, MnaMATH, MBIIIUICHUA, PECYH, TCMIICPAMCHTOB, 3MOHHﬁ, CHa,
CTPYKTYPY (byHKI_II/IOHaJ'IBHBIX CUCTCM OpPraHu3Ma, HAIIPABJIICHHBIX Ha JOCTUIKCHUC TIOJIC3HBIX HpI/ICHOCO6I/ITeJ'ILHHX PE3YyJIbTATOB;



pa3nuyaTh HACIICACTBEHHBIC H HEHACIIEICTBCHHbIE (MH(PEKIIMOHHbBIE, HEMH(EKIIMOHHBIE) 3200JI€BaHUs YEIOBEKa; OOBSICHATH 3HAUCHHE MEp
npo(MITAKTUKA B TIPEAYNPEKICHUN 3a00JICBaHUN YEI0BEKa;

BBITIOJTHATH PAKTUYECKUE U JabopaTopHbie paboThI 10 MOP(HOJIOTHH, aHATOMHH, (PU3UOJIOTHH U TIOBEICHHUIO YEJIOBEKA, B TOM YHCIe paboThI ¢
MHUKPOCKOTIOM C MOCTOSTHHBIMHU ((PMKCHPOBAHHBIMHU) M BPEMEHHBIMU MUKPOIIPETIapaTaMu, UCCIIEI0BATEIbCKIE PA0OTHI C UCIOJIb30BAaHHEM PUOOPOB

Y UHCTPYMEHTOB LIU(POBOI 1abopaTopui;

peiiaTb KAYCCTBCHHBIC U KOJIMYCCTBCHHBIC 3aa4n, UCITI0JIb3YsA OCHOBHBIC IMOKA3aTCIN 3I0POBbA YCJIIOBCKA, IIPOBOJIUTH paC‘IéTI)I " OLICHUBAThb
IMOJIYYCHHBIC 3HAUYCHUS,

Ha3bIBaTh U APIYMEHTHPOBATH OCHOBHBIE MTPUHIIMITBI 3JJ0POBOT0 00pa3a >KM3HHU, METO/IbI 3aIUThI U YKPEIUJIEHHSI 3J0POBbsI YEIOBEKa:
cOaaHCUpOBAaHHOE MUTAaHUE, COOIOCHHE MTPABUII IMYHOM TUTHEHBI, 3aHATHS PU3KYJIBTYpPOIl U CIIOPTOM, pallMOHAIbHAsI OpraHU3alus Tpyia u

IIOJIHOIICHHOI'O OTAbIXA, MIO3UTHBHOC SMOIITMOHAJIBHO-TICUXHYCCKOE COCTOAHHUC,

HCIIOJIb30BaTh MPUOOPETEHHBIC 3HAHUS W YMEHUS I COOTIOCHUS 3I0POBOTO 00pa3a KM3HU, COATAaHCUPOBAHHOTO MUTAHUS, (PU3UIECKOI
AKTHBHOCTH, CTPECCOYCTOWYMBOCTH, TSI UCKITFOUSHHSI BPEIHBIX MPUBBIYCK, 3aBHCUMOCTEH;

BIIAJIETh MPUEMaMH OKa3aHUsI IEPBOM MOMOIIH YEIOBEKY IPU MOTEPE CO3HAHMS, COTHEYHOM U TEIUIOBOM yJape, OTPaBIE€HUH, YTOIIJICHHUH,
KPOBOTEUEHHUH, TPaBMaX MATKUX TKaHEW, KOCTEH CKeJleTa, OpraHoB YyBCTB, 05KOTaX M OTMOPOKEHUSIX;

JI€MOHCTPUPOBATh HA KOHKPETHBIX MPUMEpax CBSI3b 3HAHUN HAayK O YeJIOBEKE CO 3HAHUSMU MPEIMETOB €CTECTBEH HO-HAYYHOTO U TYMaHUTapHOTO
LUKJIOB, PAa3JIMYHBIX BUJOB HCKycCcTBa; TexHosnoruu, ObX, ¢pusnyeckoil KynbTypsl;

HCIIOJIB30BaTh MCTO/IbI OHOJIOTUH: Ha6J'IIO,Z[aTL, HU3MCEPATDH, OIMMCBIBATh OPraHr3M 4YCJIOBCKA U ITPOLIECChI €I'0 XKU3HCACATCIbHOCTH
IIpOBOAUTDH HpOCTCﬁH.IPIC HCCIICAOBAHUS OpraHu3Ma 4YCJIOBCKaA U OOBACHATH UX PE3YIbTATHhI,

CO6J'IIOI[aTb IIpaBuJIa 0e30macHoro Tpyaa npu pa60Te C y‘Ie6HLIM n J'Ia60paTOpHBIM 060py,I[OBaHI/IeM, XUMHYECKOM HOC}’,Z[Oﬁ B COOTBCTCTBHHU C
HHCTPYKIUSAMU HA YPOKE U BO BHCypO‘lHOfI ACATCIIbHOCTH,

BJIAJIeTh MPUEMaMH paboTHI ¢ OHoIorHueckoi HHpopManuei: GopMyarpoBaTh OCHOBAHMS 11l U3BJIECUEHUS U 00001IeHHs HH(pOpMAaLUU U3
HECKOJIBKUX (4—S5) NCTOYHHKOB; IpeoOpa30BbIBATHE MHPOPMALIUIO U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;



e mpeoOpa3oBbIBaTh HH(YOPMAIHIO U3 OJTHOM 3HAKOBOU CUCTEMBI B APYTYIO;

e  CO3/aBaTh MMCHMEHHBIE U YCTHBIE COOOIICHHUS, TPAMOTHO MCIOJIb3Ysl NOHATUIHBIN anmapaTt H3y4eHHOTO pa3zeia OHOJIOTHH, COIPOBOXK AT
BBICTYIUIEHHE IIPE3EHTALMEN ¢ YYETOM OCOOEHHOCTEN ayAIUTOPUU CBEPCTHUKOB.

9 kaacc

e  XapaKTepU30BaTh 00ITHE OMOIOTHYECKUE 3aKOHOMEPHOCTH, MX IPAKTHYECKYIO 3HAYNMOCTb,

e HCIIOJH30BATh METOBI OMOJIOTHUECKON HAYKH JIJIS U3YUICHUS OOMUX OMOJIOTHISCKUX 3aKOHOMEPHOCTEH: HAOIFOIaTh U ONMCHIBAThH KIICTKH Ha
TOTOBBIX MUKpPOIIpernapaTax, 3KOCHCTEMbI CBOSH MECTHOCTH;

e HCIIOJH30BATh COCTABIISIFOIINE TPOSKTHOM M UCCIICIOBATEIILCKOM JCATEILHOCTH TI0 U3YUEHHUIO OOIIMX OMOJIOTHYECKUX 3aKOHOMEPHOCTEH,
CBOMCTBEHHBIX KUBOH MPUPOJIE; MPUBOJIUTH J0KA3aTESIHCTBA HEOOXOAMMOCTH 3aIUTHI OKPYXKAIOIICH CPebl; BEICIATh OTIIMINUTEIIbHBIC
MIPU3HAKH KUBBIX OPraHU3MOB; CYIIECTBEHHBIC TPU3HAKNA OMOJOTHYSCKUX CHCTEM U OMOJIOTHYECKHX IPOIIECCOB;

e OPHUCHTHPOBATHCS B CHCTEME TIO3HABATEIHLHBIX [ICHHOCTEH: OIIEHUBATh MH(POPMAITUIO O JIEATSIHEHOCTH YEJIOBEKA B IPUPOJIC, TIOIYyIaeMYyIo U3
pa3HBIX HCTOYHHUKOB;

e aHAJIM3HMPOBATH M OIICHUBATH MMOCIIE/ICTBUS IEITSILHOCTH YEIIOBEKA B IPUPO/IC.

e PackpsiBaTh poJib OMOJIOTHH B TPAKTUYECKOHN JCATEITLHOCTH JIFOJICH, POJTb PA3IMYHBIX OPTaHU3MOB B )KH3HH Y€JIOBEKa;

o ColOmrogath mpaBuiIa pabOThl C OMOJOTHYECKUMH MPUOOPAMH U MHCTPYMEHTAMHU, TIPaBHIa paOOThI B KaOMHETE OMOJIOTHSI;

e PaboraTh ¢ yBenMuUTEIHHBIMU MPHOOPAMHK, HAOIOIATh MHKPOOOBEKTHI U TIPOLIECCHI; IeTaTh PUCYHKH MUKPOIIPENapaToB, PUKCHPOBATH
pe3ybTaThl HAOIIOACHUH;

e YCTaHaBIMBATh CBS3b CTPOCHUS YaCTEH KIETKH C BBIMOJIHAEMBIMU (PYHKIIHSIMU;

e CpaBHHMBaTh XMMHYECKHI COCTAB )KUBBIX OPraHU3MOB U T€JI HE)KHBOH MPHUPO/IBI, JIETaTh BBIBOIBI HA OCHOBE CPABHEHUS;

e Haxomuts cBsi3b cTpoeHUS U QDYHKIIUU KIETOK PA3HBIX TKAHEW; pACKPhIBATh CYIIIHOCTh MPOIIECCOB KU3HEEATSILHOCTH KIIETOK; BBIICIISTh
CYIIECTBEHHBIE MPU3HAKU CTPOCHHUS KJIETOK PAa3HBIX I[APCTB; JIENIaTh BHIBOJIBI O €IUHCTBE CTPOCHUS KIETOK MPEICTABUTEIICH Pa3HBIX IIAPCTB H O
TOM, KaKOi 00BEKT MMeeT 00Jiee CII0KHOE CTPOCHHE;

e Jloka3bIBaTh POJICTBO OPTaHU3MOB HA OCHOBE UX KJIETOYHOTO CTPOCHUS;

e OOBACHATH OONIHOCTH MPOUCXOKICHHSI U IBOJFOIIMU CHCTEMATHYECKUX TPYIII PACTEHUI M )KMBOTHBIX HA MPUMEPaxX COMOCTABICHUS
OMOJOTHYECKUX 00BEKTOB;

e  BpIsBISATE 0COOEHHOCTH Cpejl OOUTaHUS, PACKPBIBATh CYIIHOCTh MPHUCIIOCOOISHHSI OPTaHU3MOB K Cpefie OOMTaHMUS,

e Bpiensts cyniecTBeHHbIC IPU3HAKY BUIA, OOBSCHATH MPHUUHBI MHOTOOOpa3Hs BUJIOB;

e AprymMeHTHpOBaTh HEOOXOIUMOCTh COXpaHEHHUsI OMOJIOTHYECKOTO Pa3HO00pasus Tsl coXxpaHeHus Onocgepbl; aHaTU3UPOBATh U OLIEHUBATH
BIIUSIHUE JIEATEIHPHOCTH YeTIoBeKa Ha Onocdepy.



Bbll’lyCKHuK nOJIy4Yum 603MOHCHOCMb HAYYUMbCA.

BBIJIBUTaTh THIIOTE3bI O BOSMOYKHBIX TOCIIEACTBUAX ACATEIBHOCTH YeJIOBEKa B SKOCUCTEMAax U Orocdepe;
apryMeHTHPOBATh CBOIO TOUKY 3PEHUS B XOJI€ AUCKYCCUH MO 00CYKIEHHIO TJI00aIbHBIX SKOJIOTMUYECKUX MPOOIEM.

CaMocTosATensHO 0OHAPYKUBATH U POPMYITHPOBATH YICOHYIO MPOOIEMY, OTPEACIIATE IENb YUeOHOU AeITeILHOCTH, BRIOUPATh TEMY MTPOCKTa
HJIM MCCIICIOBAHMS 110 OMOJIOTHH;

BoiaBurars Bepcuu pemieHns OMoJ0rH4ecKUX U SKOJOTHYECKUX IpodiieM;

Habmonate 6uosnoruueckne o0beKThl M IPOBOIUTH OMOJIOTUYECKUE IKCIIEPUMEHTHI;

Pabortath 1o niany, cBepsATh CBOU JAECUCTBUS C LIEIBIO U, IPU HEOOXOAUMOCTH, UCIIPABIIATH OIIUOKH CaMOCTOSITENIBHO;

[1nanupoBaTh CBOIO MHIUBUAYAIBbHYIO 00pa30BaTENbHYIO TPAEKTOPHIO; padOTaTh MO CAMOCTOSTENHHO COCTABICHHOMY IIJIaHY, CBEPSISICh C HUM
U LEJNbIO 1eATEIbHOCTH, UCIIPABIISATh OIUOKHU, UCTIOJIb3Ys CAMOCTOSATEIBHO M0100paHHbIe cpecTBa ( B TOM unciie HTepHeT);

CozniaBaTh cXxeMaTH4YECKHE MOJEIH C BBIJICJIIEHUEM CYIIECTBEHHBIX XapaKTEPUCTUK OMOJIOrHYecKOro o0beKTa; MpeoOopa3oBhIBATh
OMoJI0rMYecKyIo HH(OPMAIIMIO U3 OJJHOTO BUJIA B IPYrOi U BbIOUPATh yA00HYIO i cedst popmy (huKcaluy U IpeacTaBieHus nH(QopMalnu;
OTIPEIeNATh BO3MOKHbBIE HICTOUHUKH HEOOXOTUMBIX CBEIEHUH, TIPOU3BOAUTH MOUCK MHGOPMAINH, aHATU3UPOBATh U OLIEHUBATH €€
JOCTOBEPHOCTH;

Co0mnronaTh NPUHIMITEL 3J0POBOT0 00pa3a *KHU3HH, PallMOHAIBHOM OpraHu3aluy TpyAa U OTAbIXa.

TEMATHYECKOE IINTAHUPOBAHHUE

5 KJIACC

Ne | HamMmeHoBaHue pa3iesioB U TeM Kosan4yecTBo 4acos JuaexkTpoHHble (HUGpoBbIE)
/I | IporpamMmsl o0pa3oBaTe/ibHbIE PeCypChl

BCEro | KOHTPOJIbHbIE NpaKkTHYeCKue
padoThI padoThI

1. | Buonorus — Hayka O )KHBOU TPUPOJIC 4 0 4 https://resh.edu.ru/

2. | Meronpl n3y4eHus >KUBOH TIPHPOIBI 6 5 https://resh.edu.ru/

3. | OpranusmMsl — Tena >KUBOM MPUPOIbI 7 0 7 https://resh.edu.ru/

4. | Opranusmsl 1 cpefja 0OUTaHUs 5 1 4 https://resh.edu.ru/




5. | [Ipupoansie coobmiecTBa 7 0 7 https://resh.edu.ru/
6. | Kuas nmpuposa u 4eJI0BEK 4 1 3 https://resh.edu.ru/
Pe3epBHOE Bpemst 1
OBIIEE KOJIMYECTBO YACOB I10 34 3 30
[TPOT'PAMME
6 KJIACC
Ne | HammeHoBaHue pa3iesioB U TeM KoJsnyecTBO 4yacoB daekTpoHHbIe (HUGPpoOBHIE)
n/n | nporpamMmal oOpa3oBaTe/ibHbIE pecypchl
BCEro | KOHTPOJIbHbIE NpPaKTHYECKHe
padoThI padoThI
Pa3znen 1. PacTuresibHbIN OPpraHusm
1.1. | PacTuTenbHBIN OpraHu3mM 3 0 3 https://resh.edu.ru/
Hroro no pazaeny: 3
Pasznen 2. CTpoeHue U KU3HEAEATEILHOCTh PACTUTEILHOI0 OPraHU3Ma
2.1. | Ilutanue pacTeHuit 4 1 3 https://resh.edu.ru/
2.2. | IpixaHue pacTeHHS 1 0 1 https://resh.edu.ru/
2.3. | TpaHCmopT BEIIECTB B PACTCHUH 3 1 2 https://resh.edu.ru/
2.4. | Poct pacrenus 2 0 2 https://resh.edu.ru/
2.5. | PaaMHOXeHHE pacTeHUs 3 1 2 https://resh.edu.ru/
2.6. | Pa3zBuTHe pacTeHUs 1 0 1 https://resh.edu.ru/




3.1. | Knaccudukanus pacTeHHii 1 |0 1 https://resh.edu.ru/

3.2. | Husmmwme pacrenus. Bogopocnu 1 |0 1 https://resh.edu.ru/

3.3. | Boicuiue criopoBbie pacTeHHsI. 1 |0 1 https://resh.edu.ru/
Moxosuansie (Mxu)

3.4. |IInaynoBuansie (I[Tnaymsr). 1 |0 1 https://resh.edu.ru/
XBomieBuaHbIe (XBOIIH),
[TanopoTHukoBuanble (IlanopoTHukm)

3.5. | Boicuiue ceMeHHbIE pacTeHHUSI. 2 |1 1 https://resh.edu.ru/
['osocemenHbie

3.6. | ITokpeIToceMeHHbIE (IIBETKOBBIE) 1 1|0 1 https://resh.edu.ru/
pacTeHus

3.7. | CemeiicTBa MOKPHITOCEMEHHBIX 1 |0 1 https://resh.edu.ru/
(IIBETKOBBIX) pacTEHUM

3.8. | PasBurue pacturenpHoro mupa Ha3emste |1 |0 1 https://resh.edu.ru/

3.9. | PacTeHus B mpuUpOIHBIX COOOIIECTBAX 1 |0 1 https://resh.edu.ru/

3.10. | PacTeHus U 4ellOBEK 2 |1 1 https://resh.edu.ru/

3.11. | I'pu6sbl. JInmaitauku. bakrepun 1 |0 1 https://resh.edu.ru/

PesepBHOE Bpemst 2

OBUIEE KOJIMYECTBO YACOB I10 5 29

I[TPOTPAMME

7 KJIIACC

Ne | HaumeHoBaHue pa3aeioB M TeM NPOrPaMMBbI KoanuecTBo 4yacos DJIeKTpOHHBIE (HHN(PPOBbHIE)




n/n BCEro | KOHTPOJIbHbIE NpaKTHYecKue o0pa3oBaTe/bHbIEe pecypchl
padoTsbI padoThI

1. | ’KuBoTHBIiT Opranu3m 4 1 3 https://resh.edu.ru/
2. | Omopa u ABMKEHUE KUBOTHBIX 1 0 1 https://resh.edu.ru/
3. | [luTtaHue u nuIIeBapeHne Y )KUBOTHBIX 2 0 2

4. | ApixaHue *KUBOTHBIX 1 0 1

5. | TpaHCHOPT BELIECTB Y )KUBOTHBIX 2 0 2 https://resh.edu.ru/
6. | Beimenenue y >KHBOTHBIX 1 0 1

7. | TloxpoBBI TeNa y )KUBOTHBIX 1 0 1 https://resh.edu.ru/
8. | Koopaunamus v perymsius )Ku3HeACSITeIbHOCTH Y 2 1 1

KUBOTHBIX

9. |IloBeneHue »XKUBOTHBIX 1 0 1

10. | Pa3MHOKEHHE U pa3BUTHE KUBOTHBIX 1 0 1 https://resh.edu.ru/
11. | OcHOBHBIEC KaTErOPUU CUCTEMATHKH )KHBOTHBIX 1 0 1

12. | OHOKIJIETOYHBIE JKUBOTHBIE — IPOCTEHIIINE 2 0 2 https://resh.edu.ru/
13. | MHOTOKIETOYHBIE )KUBOTHBIE. KHUIIIEYHOTIOIOCTHBIE 2 1 1

14. | [Inockue, Kpyrible, KOJIbYaThle YEPBU 4 0 4

15. | YneHnuctoHOrHe 5 1 4 https://resh.edu.ru/
16. | Monmtocku 2 0 2

17. | XopnoBsie 1 0 1

18. | Pe16b1 4 1 3




19. | 3eMHOBO/IHBIE 3 0 3 https://resh.edu.ru/

20. | [Tpecmbikaromuecs 4 0 4

21. | IItuubr 5 0 5

22. | MnexonuTaromnme 7 1 6

23. | Pa3BuTHE )KMBOTHOTO MHpa Ha 3emiie 4 0 4 https://resh.edu.ru/

24. | )KuBOTHBIE B IPUPOJHBIX COOOIIECTBAX 3 0 3

25. | )KHBOTHBIC M YEITOBEK 3 1 2

PezepBHoe Bpemst 2

OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 7 59

8 KJIACC

Ne | HammeHoBaHue pa3iesioB U TeM Koan4yecTBo yacos JaexkTpoHHbIe (HUPpOBHIE)

/1 | MPOrpamMmabl BCEro | KOHTPOTEHbIE I oOpa3oBaTe/ibHbIE pecypchl
padoThbI padoThbI

1. | YenoBek — OHMOCOLMAIBLHBIA BUI 1 0 1

2. | CtpykTypa opraHu3Ma 4ejioBeka 3 1 2 https://resh.edu.ru/

3. | HeliporymopanpHasi perymsius 9 0 9

4. | Onopa u IBWKCHHE 5 0 5

5. | BuyrpenHnsis cpena opraHusma 4 0 4 https://resh.edu.ru/

6. | KpoBooOpaiuenue 5 1 4 https://resh.edu.ru/

7. | Jprxanue 5 0 5




8. |Illuranue u nuIEeBapeHue 6 0 6
9. | OOMeH BelIecTB U MPEBPAICHHE YHEPTUU ) 1 4
10. | Koxa 4 0 4 https://resh.edu.ru/
11. | Beimeneuue 4 1 3
12. | Pa3aMHOXEHHUE U pa3BUTHE 3 0 3
13. | Opransl 4yBCTB M CEHCOPHBIE CUCTEMBI 5) 0 5)
14. | IToBeneHMe U TICUXUKA 5 0 5)
15. | YenoBek 1 OKpyKaroImas cpena 2 1 1 https://resh.edu.ru/
PesepBHOe Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 68 5 61
I[MPOI'PAMME
9 kaacce
Ne | HammeHoBaHMe pa3/iesioB U TeM Kosan4yecTBo 4acos JaexkTpoHHble (HUGpoBbIE)
/1 | IporpaMmal oOpa3oBaTe/ibHbIE pecypchl
BCEro | KOHTPOJIbHbIE NpaKTHYecKue
padoThI padoThI
1. | OOmmue 3aKOHOMEPHOCTHU YKU3HU 5 0 1 https://resh.edu.ru/
2. | 3aKOHOMEPHOCTH H3HH Ha KJICTOYHOM 10 2 8 https://resh.edu.ru/
ypOBHE
3. | 3aKOHOMEpHOCTH KU3HH Ha 17 2 15 https://resh.edu.ru/
OpraHM3MEHHOM YPOBHE
4. | 3aKOHOMEPHOCTH MPOUCXOXKACHUS U 20 1 19 https://resh.edu.ru/




Pa3BUTHUSA KU3HHU HA 3eMJie

5. | 3aKOHOMEPHOCTH B3aMMOOTHOUICHU 15 2 13 https://resh.edu.ru/
OpraHUu3MOB U CPE/IbI

Pe3epBHOE Bpemst 1

OBUIEE KOJIMYECTBO YACOB I10 68 7 61

[TPOT'PAMME

YYEBHO-METOANYECKOE OBECIIEHEHUE OBPA3OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IUI1 YYHEHUKA U YYUTEJIA

S KJIACC

[Taceunuk B.B., Cymaroxun C.B., Kanunosa I'.C. u npyrue; noxa penakuueii [Taceunuka B.B. buosnorus, 5 kmacc/ AkunoHepHoe 00IIeCTBO
«M3narenbcTBO «lIpocBerienuney;
BBenute cBoil BapuaHT:

6 KJIACC

[Taceunuk B.B., Cymaroxun C.B., Kanunosa I'.C. u apyrue; non penakuueit [laceunuka B.B. buonorus, 6 kinace/ AkuroHnepHoe 00I1ecTBO
«3narenbcTBO «IIpocBeiienuey ;
Beeaute cBOW BapuaHT:

7 KJIACC

ITonomapéra 1.H., Kopuunosa O.A., Kyumenko B.C.; non pegakuueit Ilonomapépoit .H. buonorus, 7 kiacc/ O61ecTBO ¢ OrpaHUueHHOMN
oTBeTcTBeHHOCThIO «M3natenbckuii nentp BEHTAHA-I'PA®y; AkimonepHoe obmectBo «M3aarensctBo [IpocBemienuey ;
Beenure cBoit BapuaHT:

8 KJIACC



Hparomuios A.I'., Mam P.J[. buonorwus, 8 kinace/ O0miecTBo ¢ orpaHnYeHHOM 0TBeTCTBEHHOCThIO «M3narensckuii ieHTp BEHTAHA-T'PA®Dy;
AxunonepHoe o6mectso «M3narensctBo [Ipocsemienue ;
BBenure cBO# BapuaHT:

9 KJIACC

[Tonomapéra U.H., Kopaunosa O.A., Ueprosa H.M.; mox penakuueit [lonomapesoit .H. buonorus, 9 knacc/ OG1iecTBO ¢ OrpaHMueHHON
otBeTcTBeHHOCTHIO «M3natenbekuii nentp BEHTAHA-I'PA®»; Akunonepnoe obmectso «M3narenscro [Ipocsenienue» ;

MATEPHUAJ/IBHO-TEXHUYECKOE OBECIIEYEHHUE OBPA3OBATEJIbHOI'O ITPOLHECCA

YYEBHOE OBOPYJOBAHHME

HNuTepakTuBHAS 10CKA,KOMIBIOTEP,KOJIOHKH.

OBOPYJIOBAHUE JJ151 TIPOBEJEHUSI IABOPATOPHBIX, TIPAKTHUECKHUX PABOT, JEMOHCTPAIINIA
O6opynosanue JIOII "Touka pocra"
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